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HNPEANCIIOBUE

Llenpto wu3ydeHus gucHUIUIMHBI «OXpaHa OKpyXaromie cpeasl B
HeTerasoBoM Jiene» sBIsAETCS (QopmMupoBaHHME HaOOpa OOMIEKYIBTYpHBIX U
npoecCHOHANbHBIX KOMIETEHIMH Oynaymiero OakajiaBpa [0 HaIlpaBJIECHUIO
noarotoBku 21.03.01 «Hedrerazosoe aemno».

3amauell OCBOCHHUSI JUCHUIUIMHBI SIBIISIETCA TPUOOpPETEHHE CTYACHTaMU
3HaHUU 00 HKOJIOTMYECKOM YCTOWYMBOCTU HPUPOJIHOM Cpelbl K TEXHOTEHHOMY
BO3/ICHCTBHIO MPOIIECCOB CTPOUTENHCTBA M AKCIUTyaTalldd CKBAaXXUH, TPAHCIIOPTa
He(TH U ra3a; IpaBOBOM OCHOBE OXpaHbl OKPYKAIOLIEH IPUPOIHOM CpEIbl; TEXHUKE
U TEXHOJOTMM OUYMCTKU M YTUIU3aLUU OTpPaOOTAHHBIX OYpOBBIX pPacTBOPOB U
11aMa; BIOOpe MPUPOI0OXpaHHbIX MeponpusTuil B HI'/L.

Komnerenuuu oOyuatomierocsi, ¢GopMupyeMble B pe3yJIbTaTe€ OCBOCHHUS
JTUCIUIUTAHBL: CTIOCOOHOCTH OLIEHWBATh PUCKU U PUHUMATH MEPHI IO 00ECTICUEHHUTO
0€30MacHOCTH TEXHOJOTUYECKUX TPOIECCOB B He(TEra3oBoM MPOHU3BOJCTBE,
3aIllMTHI HEJIP U OXpaHbl OKpyxKatomen cpeast — [1K-14.

B pesynpTaTe OCBOCHMS TUCIHUIUIMHBI OOYYarOIIUNCS JOJDKEH: 3HATh: -
mpaBuia 0e30macHoil paboThl B JIAOOPATOPHSX; - OPTaHU3AIMOHHBIC W MPABOBBIC
CpEICTBa OXpaHbl OKpY)KAIOIIEW Cpelpl; yMETbh: - TPaMOTHO HCIIOJIb30BATh
HOPMATHUBHO-TIPABOBBIE AKTHI MPHU pabOTe C DIKOJOTUYECKOW TOKYyMEHTaIueH; -
OPUMEHATh B  NPAKTUYECKOM  JEATEJBHOCTH  MPHUHIMIIBI  PAMOHAIBHOTO
UCTIONIb30BaHUsl  MPHUPOAHBIX  PECypCcoB; BIaAeTh: - METOJaMH  BBIOOpa

pPaIMOHAIBHOTO CHOcO0a CHIDKCHUSI BO3JICUCTBHUS HAa OKPYXKAIOIIYIO CPEIy.



IIpakTuyeckoe 3ansitue Ne 1. OcHoBHbIEe TPeOOBaHMS B 00,1aCTH OXPaHbI

OKpY:KaKoIIel cpeabl HA MPeANPUATHAX HePTEra3oBoro KOMILJIeKca

Lenb 3ansaTHA: «O3HAKOMUTHCSI C OCHOBHBIMH HOPMATHUBHBIMH JIOKYMEHTaMU
U uX TpeOOBaHUSAMH B OOJACTH OXpaHBl OKpYXKalomehd cpelasl B HedTerazoBOi
OTpacin.

OpranuszanuonHas popma 3aHATHS — TPAAULIMOHHAS.

[To denepanbHOMy 3aK0HY «O0 oxpaHe okpy:xarouien cpeasd ot 10.01.2002
Ne 7-®3 tpeboBaHusi B 00JaCTH OXpaHbl OKPYXAIOIIEH Cpebl (l1ajee TakkKe —
IPUPOAOOXPAaHHBIE TPEOOBAHUS) — 3TO NPEIBABISAEMbIE K XO35UCTBEHHON M UHOU
NESTEIIbHOCTH 00sI3aTeNIbHbIE YCJIOBUS, OTPAHUYEHUS] WM HMX COBOKYITHOCTbD,
YCTAHOBJICHHbIE 3aKOHAMH, WHBIMH HOPMATHUBHBIMU TMPABOBBIMU  aKTaMH,
IPUPOAOOXPAHHBIMA HOPMAaTUBAMHU, TOCYJJaPCTBEHHBIMU CTaHAApPTaAMHU B 00J1acTH
OXpaHbl OKPYKAIOIIEH CPEbI.

B 001emM BHzie MpUpOAOOXpaHHbIE TpeOOBaHUS K 00bEKTaM He(TErazoBOro
KoMILIekca cpopmynupoBanbl B cT. 46 @expepanbHoro 3akoHa «0O0 oxpaHe
okpyxarorieir cpenb» (B pena. denepanbHoro 3akoHa oT 18.12.2006 Ne 232-D3)
«TpeboBanuss B 001acTH OXpaHbl OKpYKAarOUIEH Cpeabl MpU  pa3MEIEHUH,
IPOEKTUPOBAHUH, CTPOMUTENICTBE, PEKOHCTPYKLMHU, BBOJE B D3KCIUIyaTallUIO M
JKCIUTyaTalli  O00BEKTOB  He(pTera3oqo0bIBaIOIIUX IMPOU3BOJCTB, OOBEKTOB
nepepabOTKU, TPAHCHOPTUPOBKU, XpaHEHUsT M peanu3aluu HedTH, raza u
IPOAYKTOB UX MEPEPadOTKID).

IIpaBoBBIE HOPMBI:

1. Pa3menieHre, NpOEKTUPOBAHUE, CTPOUTEIBCTBO, PEKOHCTPYKLIKS, BBOJ B
AKCIUTyaTaIMI0 U JKCIUTyaTarusi 00beKTOB HeTErazomo0bIBaIONINX MPOU3BOJICTB,
00BEKTOB NEPepadOTKH, TPAHCIIOPTUPOBKH, XPAHEHHUS U peanu3aliuu Heptu, raza u
OPOAYKTOB HX TMepepadOTKH JOJDKHBI OCYIIECTBISATHCSA B COOTBETCTBUU C

TpC6OBaHI/IﬂMI/I, YCTAHOBJICHHBIMH  3aKOHOJATCJILCTBOM B obnactu OXPaHbI



OKPYXaIOIEN CPeIbl.

2. Ilpu pa3smenieHuu, MPOEKTUPOBAHUHU, CTPOUTEIHCTBE, PEKOHCTPYKIIUH,
BBOJIC B OKCIUTyaTallMI0O M DKCIUTyaTalldkd OOBEKTOB HE(PTEra3o100bIBAOIINX
MIPOU3BOICTB, 00BEKTOB MEPEPAOOTKH, TPAHCIIOPTUPOBKH, XPAHEHUS U peaTU3aIiu
HeTHU, Ta3a M TPOJAYKTOB HX TNEpPepadOTKU AODKHBI MpeycMaTpUBATHCS
3¢ (deKTUBHBIE MEpHI MO OYHCTKE U 00E3BPEKUBAHUIO OTXOJOB MPOU3BOJICTBA U
cbopa He(TAHOTO (MOMYTHOTO) ra3a U MUHEPATN30BAaHHOW BOJBI, PEKYJIbTUBALINN
HApYIIEHHBIX W 3arpPsI3HEHHBIX 3€MEJlb, CHIDKEHHUIO HETaTUBHOTO BO3JCHCTBUS HA
OKPYXaIOILyl0 Cpeay, a TakXke IO BO3MEUICHUIO Bpela OKpYKalollel cpene,
IPUYUHEHHOTO B MIPOLIECCE CTPOUTEIBCTBA U IKCILTyaTallul YKa3aHHBIX OOBEKTOB.

3. CTpouTenbCTBO M JKCIUTyaTalusi OOBEKTOB He(dTerazogo0bIBAIOIINX
IIPOU3BOJICTB, 00BEKTOB NEPEPAOOTKH, TPAHCIIOPTUPOBKHU, XPAHEHUS U PEATTU3ALINH.
OcHoBHBIE TpeOOBaHUs B 00JIACTH OXPaHbI OKPYKAIOLIEH Cpe/ibl Ha MPEANPUITHIX
HedTerazoBoro komiwiekca (ct. 23, m. 1, 2), OoCymlIeCTBIEHHIO BBIOPOCOB Ha
OCHOBaHMH paspernieHuit (ct. 23, m. 4), coOMI0ICHNIO0 YTBEPKICHHBIX TEXHOJIOTHI U
HOPMATHBOB  KadecTBa OKpyxkawmed cpeasl (ct. 39) OTpakeHbl U
KOHKpeTHU3upoBaHbl B DenepaabHoM 3akoHe «O0 oxpaHe aTMOC(EpHOro BO3ayxa
ot 04.05.1999 No 96-®3 (ct. 12, 14, 16). [lopsaok pa3zpaboOTKu HOPMATHBOB
npeaenbHo  aonycTuMbix  BbiOpocoB  (I1JIB) ompenmenen mocTaHoBIeHUEM
[TpaButensctBa PO ot 02.03.2000 No 183 «O HOpMaTHBax BBIOPOCOB BpEIHBIX
(3arpsI3HSAIONINX) BEIMIECTB B aTMOC(EPHBIA BO3AYyX W BPEAHBIX (PU3NUECKHUX
BO3J/IeCcTBUM Ha Hero». Pa3paborka HopmaTuBoB [1JIB ocyiiecTBiseTcs: B Halie
ctpane yxe okoJio 30 net B coorBercTBUU ¢ ['OCT 17.2.3.02-78 «Oxpana npupoibl.
AtMocdepa. TlpaBuna ycTaHOBICHHS TOMYyCTHUMBIX BHIOPOCOB BPEIHBIX BEIIECTB
NPOMBINIJICHHBIMU ~ TIpeanpusTHsIMi». HopMaTuBel KadecTBa aTmochepHOTro
BO3/lyXa YCTAHOBJIEHBI B TUTMEHWYECKUX HOPMATUBAX, YTBEPKICHHBIX
NOCTaHOBJIEHHEM [7aBHOTO caHutapHoro Bpaua P®: T'H 2.1.6.1338-03
«[IpenenbHO nOMyCTUMBIE KOHIICHTPAIMH 3arPA3HSIONINX BEIIECTB B aTMOC(EpHOM

BO3JIyX€ HaceleHHbIX MecT» (¢ mom. u u3m. ['H 2.1.6.1765-03, 'H
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2.1.6.1983-05 u I'H 2.1.6.1986-06) m I'H 2.1.6.1339-03 «OpueHTUPOBOYHBIC
Oe3omacHble YPOBHU BO3JCUCTBUS 3arps3HSIONIMX BEIIECTB B aTMOC(EpHOM
BO3JIyX€ HacelIeHHbIX MecT» (¢ gom. u u3M.). [Ipu paszpaborke HopmatuBoB [1JIB
yYUTHIBAaIOTCS canuTapHbie npaBwia CanlluHiun wedTH, raza m mpoaykToB mx
nepepabOTKM  JIOMYCKAIOTCSl  MPU  HAJUYUMM  MPOEKTOB  BOCCTAHOBIICHUS
3arpsI3HCHHBIX 3€MENIb B 30HAX BPEMEHHOTO M (MJIM) MTOCTOSTHHOTO OTBOJIA 3€MeEITb,
MOJIOKHUTEIIBHOTO  3aKJIIOYCHHUS TOCYJAPCTBEHHOM  AKCHEPTHU3BI  MPOEKTHOU
JIOKYMEHTAIUH.

4. CTpoWTENbCTBO M OKCIUTyaTalds OOBEKTOB He(Tera3oq00bIBAIOIINX
MIPOU3BOJICTB, OOBEKTOB MEPepabOTKH, TPAHCTIOPTUPOBKH U XpaHEHUS He(TU U rasa,
PaCIOJIOKEHHBIX B aKBATOPHSIX BOAHBIX OOBEKTOB, HA KOHTHHEHTAIHLHOM MIETb(E U
B HCKIIFOUUTEIIBHON 3KOHOMHYECKOU 30HE Poccuiickont denepannu, TOMYCKarOTCs
IpU HaJUYUK TOJIOKHUTEIBHBIX 3aKIIOUYEHUN TOCY/IapCTBEHHON SKOJOTUYECKOU
AKCTIEPTU3BI, TOCYJAPCTBEHHON SKCIEPTHU3BI MPOSKTHOW JTOKYMEHTAIIMH M WHBIX
YCTAaHOBJICHHBIX ~ 3aKOHOJATEIbCTBOM  TOCYJAPCTBEHHBIX  OKCHEPTU3  IOCHE

BOCCTAHOBJICHUSA 3aIrpA3HCHHBIX 3CMCIIb.

Pucynok 1. — CtpoutenbCcTBO 3aB0/Ia B paMKax npoekra «CaxanuH-2»
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Ha o0bexTsI HepTera3oBoro KOMIIIEKCca pacpoOCTPAHSIIOTCS BCe TPeOOBaHMUS

K CyOBEKTaM XO3SHUCTBEHHOM JEATENbHOCTH B OOJACTH OXpaHbl OKPYKAIOIICH
cpeabl. OCHOBHBIE U3 3TUX TpeOoBaHUM oTpaxkeHsl B cT. 23, 24, 30, 32-39, 51, 52,
54,55, 61, 67, 73 naHHOTO 3aKOHA.

TpeboBanus B 00JacTH OXpaHbl OKPY’KAIOUIEH Cpelbl, COJAepKallluecs B
YKa3aHHBIX CTaThsIX, TECHO CBS3aHBI C HOPMaMH JIPYTUX (eneparbHbIX 3aKOHOB U
KOHKPETHU3UPOBAHBI B TI0/I3aKOHHBIX HOPMATUBHBIX ITPABOBBIX aKTaX.

TpeGoBanust 1o pa3paboTKe HOPMATHUBOB JIOMYCTUMBIX BBIOPOCOB H
TEXHUUYECKUX HOpMaTtuBoB (cT. 23, m. 1, 2), OCYIIECTBICHHUIO BBLIOPOCOB Ha
OCHOBAaHMH pa3perieHuii (cT. 23, . 4), COOM0AEHUIO YTBEPKICHHBIX TEXHOJIOTUN U
HOPMATHBOB KadecTBa OKpyxkawomei cpeabl (ct. 39) oTpaxkeHbl U
KOHKpeTu3upoBaHbl B DenepanbHoM 3akoHe «O0 oxpaHe aTMOCHEpPHOIo BO3TyXa»
ot 04.05.1999 Ne 96-®3 (ct. 12, 14, 16).

[Topsinok pa3paOOTKU HOPMATHUBOB MPENETHLHO JOIMYCTUMBIX BBIOPOCOB
(ITAB) onpenenen nocranosyienueM [IpasutenscrBa PD ot 02.03.2000 Ne 183 «O
HOPMATHBaX BBIOPOCOB BPEAHBIX (3arpsA3HSIONINX) BEHIECTB B aTMOCHEPHBIN
BO3/YX U BpPEIHBIX (PU3MYECKUX BO3ACHCTBUM Ha Hero». PazpaboTka HOpMaTHBOB
[1/IB ocymiecTisieTcs B Hauel ctpane yxke okoio 30 siet B coorBercTBuu ¢ 'OCT
17.2.3.02-78 «Oxpana mpupoasl. Atmochepa. I[IpaBuna ycTaHOBICHHS
JOTTYCTUMBIX BBIOPOCOB BPEIHBIX BEIIESCTB MPOMBINIICHHBIMHA MPEATPHITHIMI).
HopmatuBel kadecTBa aTMOC(epHOTO BO3/yXa YCTAaHOBJIEHBI B TUTHEHHYECKUX
HOPMAaTHBaX, YTBEPKACHHBIX IMOCTaHOBJICHUEM [ JTaBHOTO caHUTapHOTO Bpaya Pd:
I'H 2.1.6.1338-03 «lIpenenbHO [ONMYCTHUMBIE KOHILICHTPALUM 3arpsi3HSAIOIIUX
BEIIECTB B aTMOC(HEPHOM BO3yXe HaceNIeHHbIX MecT» (¢ mom. uu3mM. [H 2.1.6.1765-
03, 'H 2.1.6.1983-05 u T'H 2.1.6.1986-06) u I'H 2.1.6.1339-03
«OpHEeHTUPOBOYHBIE 0€30TaCHBIE YPOBHH BO3/ICHCTBUSI 3arpS3HSIIONINX BEIIECTB B
aTMOC()EpHOM BO3JyXE€ HAaceleHHbIX MecT» (¢ mom. u u3M.). Ilpu paspaboTke

HopmatuBoB [IJIB yuuthiBatoTcs canutapubeie npaBuia CanlluH 2.1.6.1032-01
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«l'uruennyeckue TpeOOBaHUS K OOECIEUYEHHIO KauyecTBa aTMOC(HEpPHOro BO3ayXa
HaceJeHHBIX MecT». Pazpemienuss Ha BBIOPOC 3arpsi3HSAIONIMX BEIIECTB B
aTMoc(epHBI BO3MyX BBIAAIOTCS B COOTBETCTBUHU C mpukazamu DepepanbHON
CIIy’)KObl TI0 OJKOJOTHUYECKOMY, TEXHOJOTUYECKOMY W aTOMHOMY HaA30py
(Poctexnanzop) ot 07.02.2007 Ne 56 u ot 19.02.2007 Ne 84.

TpeboBanust denepanpHoro 3axkoHa «O0 OXpaHE OKpYKArOIIEH Cpeabl B
OTHOIIIEHUU OXpaHbl O30HOBOTO CJIOS aTMoc(epbd» HE OTPaKEHBI B APYTUX
(denepanbHbIX 3aKOHAX U PEATM3YIOTCS B HOpMax CHEIHUAIbHBIX MOCTaHOBJIEHUMN
[IpaButensctBa P® 0 perynupoBaHMM NTPOU3BOJACTBA, NOTPEOJICHHS, BBO3a B
Poccuto u BbIBO3a u3 Poccun o3oHopaspymatomux BemectB ( ot 08. 05. 1996 Neo
563, ot 05.05.1999 Neo 490, ot 09.12.1999 Ne 1368, ot 19. 12. 2000 Ne 1000, ot
27.08.2005 Neo 539). PazpemieHne Ha TpaHCTPAHUYHOE IIEPEMEIICHUEC
O30HOPa3pyIIAIINX BEIIECTB M COACpKAIEH HX MPOAYKIMH BBIIACTCS B
COOTBETCTBHHM C npuka3zoMm Poctexnaazopa ot 24.09.2004 Ne 101.

TpeGoBanust 00 oXpaHe OKpyKaroleh cpeabl OT HETATUBHOTO (PM3HUYECKOTO
BO3JIEUCTBUS (CT. 55) HE MPEANnoJararoT MOJYyUYeHHUs] KaKUX-THOO0 pasperieHuil u
peaNu3yroTCs B HOPMax 3aKOHOJATENbCTBA O CAHUTAPHO-3IUIEMHUOJIOIMYECKOM
0JIarormojyyuyd HaceJeHUsT IMyTeM YCTAHOBJIEHHS HOPMATUBOB MpPEAEIbHO
JIOTTYCTUMBIX YPOBHEW TaKUX BO3JIEHCTBUNA. PaccMOTpeHHbIE BhIlIe TpeOOBaHUS CT.
23 u 39 ®enepanbHOro 3akoHa «O0 oXpaHe OKpPYXKarIIeH CpeabD B OTHOIIEHUU
cOpOCOB 3arpsi3HEHUN B BOAHBIE OOBEKTHI B HACTOSIIEE BpeMs MPAKTUUYECKH HE
KOHKPETU3UPOBAHBI U, MO CYIIECTBY, OKa3aJWCh B IPABOBOM
«BaKyyMme», T.€. OHU HE CBSI3aHbl C HOPMAMHU JPYTUX 3aKOHOB U JIa)Ke MPOTHUBOpPEYAT
uM. B HOBOM opHOM kozekce P® ot 03.06.2006 No 74-D3 comepkKUTCS JIHIIb
pamMoyHOe TpeOOBaHME YCTAHOBJICHHUS U COOJIIOJIEHUS HOPMATHBOB JOIYCTHUMOIO
BO3JICUCTBHUSI Ha BOJAHBbIE OOBEKTHI, YTO HE MJICHTUYHO TMOHATHIO cOpoca
3arpsi3HSItoIMX  BewlecTB. [Ipy 3TOM yTpadeHbl NPUMEHSBIIMECS paHEE I
pa3pabOTKM HOPMATUBOB MpeaenbHo aonyctuMbix cOpocoB (ITJJC) HopmaTuBsbl
KauecTBa BOABI B BOJHBIX 00BEKTax, KoTopele coxaepxan «llepeuenp

pPBHIOOXO3SUCTBEHHBIX HOPMATHBOB: TMpPENEIbHO JOMYCTUMBbIE KOHIIEHTPALUU
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(ITIK) u opuentupoBo4yHO Oe3omacHbie ypoBHHM BozneicTBus (OBYB) Bpeanbix
BEIIECTB JJIi BOJBI BOJHBIX OOBEKTOB, MMEIOIIUX PHIOOXO3AUCTBEHHOE
Ha3HaueHue» (yTBepxAeH ['ocynapCTBEHHbIM KOMUTETOM P® 1o prIO0IOBCTBY
28 ampenst 1999 1., Ne 96), mockonbky o denepansHomy 3akony ot 03.06.2006
Ne 73-®3 (ct. 4) co nHa BBeneHUs B JelcTBHE HOBOoro BomgHoro kojmekca (T.e. ¢
01.01.2007) 3akonomarenbHble akTbl CCCP, copepxaniie HOpMbl, PEryIHPYIOLIIE
BOJIHbIE OTHOIIEHUS, TPU3HAIOTCS HelencTByomuMU. [1o cyiecTBy, B HacTosIee
BpeMs pazpabotka IIJIC pernameHTHUpyeTCs TOJBKO 3aKOHOAATENBCTBOM O
CaHUTApHO-’IUAEMHUOIOTHYecKOM Onarononyun. B coorBerctBum ¢ CanlluH
2.1.7.980-00 «I'uruennueckue TpeOOBaHUS K OXpaHe MOBEPXHOCTHBIX BOI» (pa3e
6) 1151 00BEKTOB, COPACHIBAIOLIMX CTOYHBIE BOJABI, YCTAHABIMBAIOTCS HOPMATHUBBI
npenenbHo gonyctuMbix copocoB (IIJIC) BemecTB B BOAHbIE OOBEKTHI, KOTOPHIE
YTBEPXKJIAIOTCS  CIECIMAIIBHO ~ YIMOJHOMOYEHHBIMU  OpraHaMu [0  OXpaHe
OKpY’)KaloIleld NPUPOJHONW Cpeapl TOJIBKO MOCIE COTJIACOBAHMS C OpraHaMu u
yupexkJIeHUsIMU rocynapcrseHHoi COC.

[TIC ycranaBnmuMBarOTCS A KaXIOTO BBIMYCKa CTOYHBIX BOJA W KaXIOTO
3arpsI3HSIONIETO BEIIECTBA, B TOM YMCIE MPOAYKTOB €ro TpaHchopMaluu, HCXO s
U3 YCIOBHUS, YTO WX KOHIIGHTpAllMd HE OYIyT NPEBBINIATh TUTHEHUYECKUE
HOPMATHBBI XUMHUYECKUX BEIIESCTB U MEKPOOPTAHU3MOB B BOJIE BOAHOTO OOBEKTA B
ctBope He nanee 500 m ot mecta Boinmycka. [Ipu pacuere [1/IC accumunupyromas
CIIOCOOHOCTH BOJHBIX OOBEKTOB HE JOKHA YUUTHIBAThCS. [Ipy HaTu4mu B CTOUHBIX
BOJ/IaX XUMHUYECKUX BEIIECTB, COJEPKALTUXCS B BOJIe (DOHOBOTO CTBOpA (MMPUHSATOTO
s pacuera [1JIC) na yposue I1/IK, B pacuerax IIJIC He AOIKHBI YUUTHIBATHCS
IIPOIICCCHI pa30aBIICHHUS.

B cootrserctBuu ¢ CanlluH 2.1.7.980-00 Boxonoipr30BaTe N 00s13aHbL:

—  TPOBOAUTH  COTJIACOBaHHBIE C OpPraHaMH H  YUPEKICHUSIMU
rocyaapctBeHHoM COC WM 1o NpeAnucaHusM YKa3aHHbIX OPraHOB U YUPEKICHHM
OpraHU3allMOHHO-TEXHUYECKHUE, CAHUTAPHO-IMHUIEMHOJIOTUYECKUE WIM HMHbIC
MEpOTIPUATHS, HANPABICHHBIE Ha COOMIOJCHUE THUTHCHHYECKMX HOPMATHBOB

Ka4dye€CTBa BOJbI BOAHBIX O6’b€KTOB;
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— obecreunBath MpoOBeJeHUE PadbOT MO OOOCHOBaHUIO OE€30MACHOCTH U
0€3BpEHOCTH /JIs 3/J0POBbS YEJIOBEKa MAaTEpPUAJIOB, pEareHTOB, TEXHOJOTUYECKUX
MPOIIECCOB M YCTPOWCTB, WCIHOJB3YEMBIX TIPH OYHUCTKE CTOYHBIX BOJ, B
KaHAJIM3AIIMOHHBIX, THAPOTEXHUYECKUX COOPYXKEHUSX M APYTHX TEXHUYECKHUX
00BEKTax, KOTOPHIE MOTYT MMPUBECTHU K 3arPS3HEHUIO TIOBEPXHOCTHBIX BOJ;

— obecreunBaTh KOHTPOJIh COCTaBa COPACHIBAEMBIX CTOYHBIX BOJ] M KaueCTBa
BOJIbI BOJHBIX 00BEKTOB;

— CBOEBPEMEHHO, B YCTAHOBJIICHHOM TMOPSAKE, UHPOPMUPOBATh OpraHbl U
yupexjienuss rocyaapctBeHHo COC 00 yrposze BO3HUKHOBEHHMS, a TaKXKe MpU
BO3HHKHOBEHWH aBaPUIHBIX CUTYAIUH, TPEACTABIISIIONTNX OMTACHOCTD JIJIS 37I0POBBS
HACEJICHUS WM YCJIOBHM BOJIONIOJIb30BAHUSI.

HopmatuBel kKauecTBa BOJIBI BOJHBIX O0OBEKTOB, IEHCTBYIONINE B HACTOSIIEE
BpeMs, YCTAaHOBIIEHBI B THUTrHeHnueckux HopmatuBax ['H 2.1.5.1315-03
«IIpenensHo pomyctumble koHueHtpanuu (I1JIK) xumudeckux BeliecTB B BOJIE
BOAHBIX  OOBEKTOB  XO3SMCTBEHHO-NIUTHEBOTO M KYJIBTYPHO-OBITOBOTO
Bojonosib3oBanusi» U I'H 2.1.5.1316-03 «OpueHTUPOBOYHO AOMYCTUMbBIE YPOBHH
(O1Y) XxuMHYECKHX BEIISCTB B BOJIC BOJHBIX OOBEKTOB XO3SICTBEHHO-TTUTHEBOTO
U KYJbTYpHO-OBITOBOTO BOJOTOJIB30BAHMS, KOTOPBIE CYIIECTBEHHO MATYE PaHEEe
YIOMSIHYTBIX HOPMATHBOB JIJIsI PHIOOXO3SHCTBEHHBIX BOJIOEMOB. Pasperenue Ha
cOpOC 3arps3HSIONIMX BEIICCTB BBIAACTCS B COOTBETCTBHUH C TIPHKA30M
Poctrexnanzopa ot 10.07.2006 Ne 675.

[IpaBOBBIE HOPMBI, PETYIUPYIOIINE YCTAHOBICHNE JTUMUTOB HA BBHIOPOCHI U
copocksl (c ipeBbiiennemM 1B wu IT1C), conepkatcst B mpukasze PocrexHanzopa
ot 20.02.2007 Ne 87.

HemnocpenctBeHHo ¢ TpeOOBaHUSIMH HOPMHPOBAHUS BBHIOPOCOB U COpPOCOB
3arpsI3HSIONIMX BEIIECTB B IEISAX OXpaHbl aTMOC(EpPHOTO BO3ayXa W BOJHBIX
00BEKTOB CBsi3aHO TpeOoBaHue DeaepanbHOTrO 3aKkoHa «O0 OXpaHe OKpYyKaromen
cpenb» (CT. 52) Mo yCTaHOBJICHUIO 3aIlIUTHBIX M OXPAaHHBIX 30H. Pa3mep canuTapHo-
3alMTHBIX 30H M YCJIOBHUS JCATENBHOCTH B TMpEAeNax UuX TEeppUTOpUU

pernamentupoBanbl CanlluH 2.2.1/2.1.1.1200-03 «CanuTtapHO-3alIUTHEIC 30HBI U
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CaHUTapHas KiIacCUPUKALUS MPEANPUITHH COOPYKEHHUM U HUHBIX OOBEKTOBY,
BOJIOOXpaHHbIX 30H — Bogubim kogekcom ot 03.06.2006 Ne 74-D3 (ct. 65).

TpeboBanusa denepanpHoro 3akoHa «O0 oxpaHe OKpyKarolen cpeab» (CT.
24, 30, 32, 33, 36, 38, 39, 51) B oTHOILIIEHUH OOpaIIEHUS C OTXOdaMH JOTIOJHEHBI U
KOHKPETU3UpPOBaHbl B HopMmax @DeaepanbHbIX 3aKOHOB «O JUIEH3UPOBAHUU
OTIICTLHBIX BUJIOB ACATEIBHOCTH», «O0 0TX0MaX MPOU3BOJACTBA U MOTPEOICHUSY,
«O0 oxpane armocepHoro Bozayxa», «O0 sKoJOTHMUECKOW 3KcmepTuse», «O
0€30MaCHOCTH TUAPOTEXHUUECKUX COOPYKEHUI».

B cootBercTBUU ¢ DenepanbHbiM 3aKk0OHOM «O0 0TXOJaX MPOU3BOACTBA U
notpebneHus’» or 24.06.1998 Ne 89-®d3 (¢ gom. um W3M.) HUHIUBHIyaJIbHBIC
NpeANpPUHUMATENId U IOPUJUYECKUE JUIA, OCYIICCTBISIONINE JEATeIbHOCTh B
oOnmacTu oOpallleHuss C OTXOJaMH, pa3padaThIBalOT MPOEKTHl HOPMATHBOB
oOpa3oBaHus OTXOJOB M JIMMUTOB Ha uUX pa3MmelneHue. Ilopsaok paspaboTku u
YTBEPKIAEHUS ITUX MPOEKTOB OIpEAENeH nocTanoBieHueM lIpasurenscra PO ot
16.06.2000 Ne 461 u mpukazom MuHHCTEPCTBA NPUPOJAHBIX pecypcoB PD ot
11.03.2002 Neo 115. Ilpu pa3paboTke U yTBEpKIACHUU HOPMATHUBOB OOpa30BAHUS
OTXOJIOB pean3yloTcs TpeOOBaHUs 3aKOHOIATENILCTBA O 0€30MMaCHOM pa3MeIleHUN
OTXOJIOB.

HauGosnee 3HaunMbIM sBISIETCS TpeOOBaHUE O JMIIEH3UPOBAHUM B 00IAaCTH
oOpalleHus ¢ OmacHBIMU OTXOJIaMHU, YCTaHOBJICHHOE (penepanbHbIMK 3akoHaMu «O
JUIEH3UPOBAHUU OTACIBHBIX BHUAOB JesaTenbHOCTH» (cT. 17) m «O6 orxomax
npou3BoCcTBa U oTpednerus» (cT. 9). Ilo mocranosnenuro [IpaBurensctBa PO ot
26.08.2006 No 524 «0O06 yrBepxkacHun llooKeHHS O JUIEH3UPOBAHHUH
JEATEIIBHOCTH MO CcOOpY, MCMOJb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
Pa3MENICHUIO OMACHBIX OTXOJOB» ISl TOJIyYEHUs JIMIIEH3UU HAa OCYIIECTBIICHHE
JEATEIIBHOCTH MO CcOOpPY, MCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
pa3MEIIEHNUI0 OMAaCHBIX OTXOJIOB (Jajee — JIMIICH3WS) COUCKATeNb JIUIECH3UU
MPEACTABIISAET B JIMIIEH3UPYIOIIUM OpraH CIeAYIOIINe JOKYMEHTHI:

a) 3agBJICHME O MPEJOCTaBICHUM JMIEH3UU U JOKYMEHTHl (KOIUU

JIOKYMEHTOB), yKa3aHHbl€ B I1. 1 cT. 9 ®enepanbHOro 3akoHa «O JMLIEH3UPOBAHUH
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OTJEJIbHBIX BUJIOB ACSITEIBHOCTIY;

0) mepedeHb OMacCHBIX OTXO0JI0B, C KOTOPHIMHU MPEANOIAraeTcsi OCYIIECTBISATh
JeSATEIbHOCTh MO0 cOOpY, UCIOJIb30BAHUIO, 00E3BPEKUBAHUIO, TPAHCIIOPTHUPOBKE,
pa3MeIIEHNI0 (C YKa3aHHMEM HAauMEHOBaHUs OTXoJa corjacHo PenepasbHOMY
KJIacCU(PUKAIMOHHOMY KaTaJory OTXOJIOB, BHJa UM KJlacca OIMACHOCTH IS
OKpYXAaIOLEH Cpeibl U 3I0POBbsI UEIOBEKA, a TAK)KE CBEJICHUN O COCTaBE OTXOJIOB);

B) KOIHUSI MOJOXUTEIBHOTO 3aKIIOYEHHUS TOCYJIapCTBEHHON 3KOJIOTMYECKOM
HKCIEPTU3BI MATEPUATIOB, IPEICTABICHHBIX U1l 000CHOBAHUS JIUIICH3UH;

I) KONUHM CBUAETENIBCTB (CEpTU(PHUKATOB) HA MPaBO PabOThI C OMACHBIMU
OTXOJIaMH, MOATBEPIKIAFOIINX po(hecCHOHAIBHYIO MOJATOTOBKY
WHUBUYAIbHOTO TPEANPUHUMATEN WM PaObOTHUKOB HOPUAMYECKOrO JIUIIA,
OCYULIECTBIISIIOLIUX JIESITEIIBHOCTh MO COOPY, HUCIOJIb30BAHUIO, 00E3BPEKUBAHMUIO,
TPaHCIIOPTUPOBKE, PA3MELIEHUIO OIIACHBIX OTXOOB;

1) KOIMU TOKYMEHTOB, IIOJITBEPKJAIOLINX HAJIUUNE Y COUCKATENS JIULCH3UU
(JiuiieH3WaTa) TpPUHAUICKAIIMX €My Ha MpaBe COOCTBEHHOCTH WM Ha HHOM
3aKOHHOM OCHOBaHUM NPOM3BOACTBEHHBIX IMOMEIICHUH, OOBEKTOB pa3MEIICHHUs
OMACHBIX OTXOJOB, CIELHAIM3UPOBAHHBIX YCTAHOBOK 1O OOE3BPEKUBAHUIO
OMACHBIX OTXOJOB, CIELUAIBLHO OOOPYIOBAHHBIX U CHAOKEHHBIX CIELHUATbHBIMU
3HAKaMU  TPAHCIOPTHBIX  CPEICTB,  COOTBETCTBYIOIIMX  YCTaHOBJICHHBIM
TpeOOBaHUSM;

€) KOIUS CAHUTAPHO-3MHUIEMHOJOTHYECKOIO 3aKIIFOUEHHUSI O COOTBETCTBUU
CaHUTapHBIM  MpaBWJaM  JIEATEIBHOCTH 1O  cOOpy,  HMCHOJb30BAaHMUIO,
00€e3BpEKUBAHUIO, TPAHCIIOPTUPOBKE, Pa3MEIICHUIO OMACHBIX OTXOJIOB.

Kak BugHO wu3 paccMoTpeHHOro Bbimie I[lonmoxkeHwus, JIMUEH3UPOBAHUE
JEeATEIBHOCTH 10 COOpY, MCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
pa3MEIICHUIO OMAacHBIX OTXO/J0B aKTUBU3HMPYET BBIMOJHEHHE TaKUX TpeOOBaHUM,
cogepxkammxcsi B @DeneparbHoM 3akoHe «0O0 0TX0Aax MPOU3BOACTBA U
noTpeOIeHus», Kak MacnopTU3alys ONacHbIX O0TXO0J0B (CT. 14), moAroToBKa Juil,

JOMYIIEHHBIX K OOpameHnio ¢ omacHeiMH oTxonmamu (ct. 15), OezomacHoe
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TPaHCIOPTUPOBaHUE OTXO0A0B (CT. 16), OCyIIECTBIEHHE MNPOU3BOJCTBEHHOIO
KOHTpOJIsi B 00J1aCTH 00paleHus ¢ 0TxoaamMu (CT. 26), 1 COOTBETCTBYIOIINX HOPM,
COJECpKAIMXCA B TMOA3AKOHHBIX akTax. Kpome Toro, mnuieH3UpOBaHHUE
aKTUBH3UPYET TMPUMEHEHHE HOpPM [JPYruX OTpaciedl 3aKOHOJATENbCTBA: O
CaHUTAPHO-ANUAEMHUOJIOTHYECKOM  Onaronojiyund (B 4acTh  0O€301acHOro
oOpalieHusi ¢ OTXO/JaMH Ha TEPPUTOPUM HACEICHHBIX ITYHKTOB), O TEXHHUYECKOM
perynupoBaHu (B 4YacTU TMOATBEPXKIEHUS COOTBETCTBUSI YCTAHOBOK IO
00€3BpEKUBAHUIO ONTACHBIX OTXO/0B) U T.II.

TpeboBanust ®enepanbHoro 3akoHa «O0 oxpaHe OKpY)Kalollel Cpeabl» B
OTHOIIEHUHU BOCCTAHOBJICHUS U PEKYJIbTUBAIIUU 3eMeb (CT. 37-39) 0cob0 yKa3aHbl
MPUMEHUTENIBHO K 00BbEKTaM He(dTerazoBoro Komruiekca (CT. 46) M OTpa’keHbI
Takke B 3emenbHOM Koaekce Pd (ct. 13, 88). B coorBercTBHM cO cT. 88
3eMeNnbHOr0 KOJEKCa OpraHu3alusM TOpHOAOOBIBaroOled W HedTerazoBo
MIPOMBITIUICHHOCTH 3€MEJIbHBIC YYaCTKH TSl pa3paOOTKH TOJIE3HBIX MCKOMAEMBIX
MPEIOCTABISAIOTCS MOcae O(GOpMIICHHSI TOPHOTO OTBOJAQ, YTBEPXKICHUS TMPOEKTa
pPEeKyIbTUBALlMM  3€Melb, BOCCTAHOBICHHUS paHee OTPaOOTaHHBIX 3E€MEIlb.
TpeGoBanust (¢enepalbHbIX 3aKOHOB KOHKPETHU3HPOBAHBI B TOCTAHOBIICHUU
[IpaButensctBa PO ot 23.02.1994 No 140 «O pexynbTUBALMU 3€MEIb, CHATHH,
COXPaHEHWU U PANHUOHAIBHOM HCHOJIb30BAaHUH TUIOJAOPOAHOTO CJIOS TOYBBI» H
coBMecTHOM Tpukaze Munnpupoasl P® u Tockomzema PD ot 22.12.1995
Ne 525/67 «O06 yTBepkKIAEHHH OCHOBHBIX IMOJIOXKEHUH O PEKYJIbTUBALIUHU 3EMEINb,
CHATHH, COXpPAaHCHHWH W PAIMOHATHLHOM HCIIOJIb30BAHUU IIJIOJOPOJHOTO CIIOS

IIOYBBD?.

Bonpocs! 11 KOHTpOJIA:
1 TpeboBaHus B 00J1aCTH OXpaHbl OKpYsKatolen cpenl (1o deaepaibHOMY
3akoHy «O0 oxpaHe okpyxkaromien cpeas» oT 10.01.2002 No 7-D3).
2. [IpaBOBBIC HOPMBI.
3. Ilocranosnenue [IpasurensctBa PO ot 02.03.2000 Ne 183 «O HOpMaTHBax
BBIOPOCOB BPEIHBIX (3arpsA3HAIONINX ) BELIECTB B aTMOC(EPHBI BO3yX U BPEAHBIX
(bu3nYeCKUX BO3JCHCTBHUI HA HETOY.
4. [IpoBecTu aHAJIU3 HOPMATUBHBIX JOKYMEHTOB PETYIUPYIOLIUX TPEOOBAHUS K
OXpaHe OKPYKArOIIEH CpeJibl.



16
IIpakTuueckoe 3ausitue Ne 2. OcHOBHbIE BU/IbI BO3/1eliCTBUS HA

OKPY:KAIOIIYI0 CPexy

[lenb 3aHATHA: «YCBOUTH OCHOBHBIEC IIOHATUSA U TEPMHUHBI UCIOJIB3YEMBIE B
o0nacTu oXpaHbl OKpyxkatouieil cpeapl. [1IoHATh cxemy BO3JE€HCTBUS Ha OCHOBHBIE
KOMIIOHEHTBHI OKpPYKAloIIe Cpeapl MPOU3BOACTBEHHBIX OOBEKTOB HE(TAHON U
ra30BOU OTPACIIN».

OpranuzamnmonHas opma 3aHITUSL — TPAAUIIMOHHASL.

Kak u moboe npyroe mpou3BOACTBO, MPENNPUATHS HEPTIHOW M Ta30BOM
OTpaciid OKa3bIBAIOT BO3/ICUCTBUE HA OKpyxatolyto cpeny (OC).

Ha pa3Hbix cTagusax mpou3BOJCTBA — MPHU J0ObIYE, TPAHCTIOPTE, MOA3EMHOM
XpaHEeHHUHU U TlepepabOTKe raza BOSHUKAIOT Pa3IMYHbIC SKOJOTUYECKUE ACTICKTHI.

DKOJIOTHYECKHE aCHEKThI — 3TO 3JEMEHTHI JEATEIbHOCTH MPEINPUATUH, UX
NPOAYKUHUUA M YCIYT, B PE3yJIbTaTe KOTOPBIX OKA3bIBAETCS MOJIOKUTEIBHOE WIIU
OTPULIATEIBHOE BO3/ICHCTBUE HA OKPYKAKOUIYIO CPELY.

Oxkpyxatomiast cpena (OC) aunrn. "Environment" — cpena oOutanus u
JEATEIIbBHOCTH YEJIOBEKA, OKPYKAIOIIWKM YEJIOBEKA MPUPOAHBIA M CO3JAaHHBIA UM
Marepuasibiblid  Mup. OC BKJIIOYAET NOPUPOJHYID CpPEly U HUCKYCCTBEHHYIO
(TexHoreHnyo) cpeay. Ob6mecTBeHHOe pon3BoicTBO U3MeHsier OC, BO3AeHCTBY
IIPSIMO WJIM KOCBEHHO Ha BCE €€ DJIIEMEHTBI.

BozneiicTBie Ha OKpyXalollyld cpeay — J00e OTPUIATeNFHOE WU
noyiokuTesnbHoe u3MeHeHue B OC, MOJHOCTBIO WM YAaCTUYHO SBISIOIIEECS
PE3yNBTaTOM JEATEILHOCTH OPTaHU3AINH, €€ POTYKIINH WIIN YCITYT.

CxeMa BO3ACHCTBUSI HA OCHOBHBbIE KOMIIOHEHTBI OKPYXKAIOIIEH Ccpeabl

MIPOU3BOJICTBEHHBIX O0OBEKTOB ra30BOM OTpACIIU MPECTaBICHHA HA PUCYHKE 2.1.
OOmmue BUABI BO3AEVICTBUA Ha OKPY>KaIOIIYIO cpely — TaKle BUABI

BO3/EMCTBISI, KOTOPbIe XapaKTePHbI PaKTUIeCKN A4 BCeX IPeAPUATIAI
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(BBIOPOCHI, COPOCHI, OTXObI, MOTPEOICHNE TEIIIOBOM U 3JIEKTPUUECKON SHEPTUHU U
p.) ¥ TSI KOTOPBIX pa3paboTaHbl METOABI KOHTPOJIS, OLICHKH U HOPMUPOBAHHUSL.
Cnenuduueckue BHIbI BO3JEHCTBUS Ha OKPYKAIOLIYIO Cpelly OTpa)karoT
XapaKTepHble OCOOEHHOCTH JAHHOTO MPOM3BOJACTBA, [JIS WX OLEHKUM YacTo

TpC6y10TC}I JOITOJIHUTCIIBHBIC CIICHHUAJIBHBIC UCCIICIOBAHMA.

CYIHECTEEHHOL BSOS LN BT

HESHAYHTETRHOE MIIH KOCULHNOE
BOSAEHCTBHE

IMEPEPABOTKA [MOJI3EMHOE XPAHEHHME
FA3A TA3A TFA3A

ATMOC®EPA I'MAPOCDEPA [MOYBEHHBIN PACTUTETbHOCTD, I'EOJTOTUYECKAR
INOKPOB KUBOTHbIV MUP CPEIJA

TPAHCIIOPTUPOBKA
TA3A



Pucynok 2.1. — Cxema BO3ICHCTBHA Ha OCHOBHBIE KOMIIOHEHTBI OKPYKAIOIIEH Cpeiabl
IPOM3BOJICTBEHHBIX OOBEKTOB Ta30BOM OTpacid Ha CTaausX pa3Beakd W a00bmuum 1, 2;
TPAHCIIOPTUPOBKHU 3; XPaHEHUs 4; nepepaboTKu raza 5
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Bce Buabl BO3IEUCTBUS MPEANPUITANA Ta30BOM OTPACIA HA OKPYKAIOIILYIO
Cpelly MOXXHO YCJIOBHO pa3leiuTh Ha oOmue u crneuuduueckue. B cocrase
OCHOBHBIX BHJIOB HEOOXOIUMO 0OCO00 OTMETHTH BBIOPOCHI B aTMocdepy, cpeau
KOTOPBIX: BBIOPOCHI, O0Opa3zylomuecss TMpU peau3alud  TEXHOJOTHUYECKHUX
MPOIIECCOB; BBIOPOCHI, OOpasylolIuecss B pe3ylbTaTe CropaHUs TOIUIMBA MJIs
TPAHCIOPTHBIX CPeICTB (COOCTBEHHOTO TpaHCHOpTa MPEANpUSATUS, JIHOO
apeHJI0OBAaHHOT0); BEIOPOCHI, 00pa3yromIuecs Mpu MPOU3BOACTBE DJIEKTPOIHEPTUU U
TEIlIa HETIOCPEICTBEHHO Ha NPEANPUSITHH.

Pa3zpaboTka razoHepTsIHBIX MECTOPOKIECHUN COMPOBOKAACTCS MOABEMOM U3
HEJp MO CKBa)XMHAM IUIACTOBBIX BOJl, B HEKOTOPBIX CIy4dasX SBISIONIUXCS IO
VACIbHOM  aKTUBHOCTU CJIA00OAKTUBHBIMHU  KUJAKUMHU  PaJUOAKTUBHBIMU
orxonamu. I1nacToBbie BOABI pa3MEIIAOTCA B OTCTOMHUKAX, MPYyAaX-UCHaAPUTENSIX
WM O0OpaTHO 3aKayMBalOTCA B TMOA3EMHBIE TOPU3OHTHL. PaanoakTuBHOE
3arpsi3HEHHUE HAKaIUIMBACTCsl B HACOCHO-KOMIIPECCOPHBIX TPyOax U MOYBOIPYHTAX
IJIOIIA/IOK DKCITyaTUPYEMbIX CKBa)KUH, OTCTOMHUKOB U TIPY/I0B-HCTIAPUTENCH.

B mpomecce OypoBeIXx pabOT, KamUTadbHOI'O PEMOHTA CKBaXKHH,
CTPOMTEIbCTBA U PEMOHTA Ta30MpPOBOJOB, COOPYKEHHUS JPYIrux OOBEKTOB
MPOUCXOJUT HAPYIIEHUWE MOYBEHHOrO0 MOKPOBA. JTH HAPYIIEHUS BBIPAXKAIOTCS B
VIUIOTHEHUW W 3arpsi3HCHUM TI0YB, U3MEHEHUU CTPYKTYphl U MOpPGOI0TUU
MOYBEHHBIX TOPU30HTOB, CHHX)KEHUU TTOYBEHHOTO TIO0POIUSI.

Hapyienne reosoruyeckoi cpeibl OTHOCUTCA K CHEHU(PUYECKUM BHUAAM
BO3JICUCTBHSI TP J0OBIYE W TMOJ3EMHOM XpaHEHWW Tra3a. BosnmelicTBus Ha
re0JIOTUYECKYIO CPely 3aKIII0UYal0TCs B HAPYLIEHUH 1IEJIOCTHOCTH M T€PMETUYHOCTH
re0JIOTUYECKUX CTPYKTYp, CHWIXKEHHMHM IUIACTOBOTO JABJICHHS, 3arpsi3HEHUU

OTXOJaMM IIPOU3BOACTBA.



20

CrouHble BOABI IPOU3BOACTBEHHBIX OOBEKTOB ra30BOM OTPACIM MMOCTYHAIOT
Ha COOCTBEHHbIC WJIM MYHMIMIIAJIbHBIE OUUCTHBIE COOPYXKEHMsS, IEpenarTcs
JIpYTUM OpraHu3alusM, COpachIBalOTCSI B BOJHBIE OOBEKTHl WIM Ha MPYIbI
VCIIAPUTEIIH.

[ToTpebnenne BOAbl TEXHOJIOTMUECKUMU OOBEKTAMH PUBOJUT K CHUKEHUIO
BOJHOCTH PEK MJIM MOHM>KEHUIO YPOBHS MOA3EMHBIX BoJ. Kpome Toro, notpediienue
BOJABl  BBI3BIBAET  yBEIMYEHUE 00bEMa CTOYHBIX BOJA, CcOpachIBaeMbIX
IPEAPUATHIMHU.

Bo3zneiicTBue npu pa3Beake U 100bI4Ye ra3a pucyHok 2.2.

K oCHOBHBIM BuiaM BO3JECHCTBUS HAa OKPYKAIOIIYIO CPEAY, BOZHUKAIOLIUM B
IPOLIECCE Pa3BENIKU ra30BbIX MECTOPOXKACHUN U 100BIYM ra3a, OTHOCSTCS:

1. Hapyuienue reojlorndeckoi cpefipl U MOYBEHHOrO MOKPOBa B IpoLECCe
OypeHUs CKBaKHH.

2. BriOpockl B aTMOC(epy 3arpsA3HSIIONIMX BEIIECTB HA Ta30BbIX IPOMBICIIAX
Y Ta30COOPHBIX MYHKTaX.

3. BriOpocsl B atMochepy 3arps3HSIOMUX BEIIECTB IPU TEXHOJIOTHYECKOM
00CTy>KHBaHUM Ta30PErYIUPYIOMIUX CTAHIUN U Ta30MPOBOOB.

4. COpocChbl CTOYHBIX BOJ] B BOAHBIE OOBEKTHI, IPYAbI-UCIAPUTETN U HA MO
bunbTpanuu.

5. Bo3moskHOE 3arps3HeHue OKpy>Karoleil cpeibl 0TXO0AaMH TPOU3BOJICTBA.

[IpuponHbIii a3, U3BIEKAEMBIN U3 CKBAXKHH |, MOCTynaeT Ha ra30BbI€ MYHKTHI
Y IJIOIIAJKHU TPOMBICIIOBOM MOATOTOBKHU rasa 2, rie NpoU3BOAUTCS €ro nepBUYHas
OYMCTKAa OT IUIACTOBOM BOJABI M MEXaHW4YeCKux npumecer. llmacroBas Bona
MOCTYIAET Ha JIOKAJIbHbIE OUYMCTHBIE COOPYKEHUS 3 U MOCII€ OUYUCTKU COpachIBaeTCs
Ha 10Ji (PUIIbTpAlMyU WK B MPYAbI-UCHIAPUTENH 4.

Ha ycranoBke komruiekcHoi moarotoBku raza (YKIII') 5 ocymecTtBusiercs
JOTIOJTHUTENbHAS OYKMCTKA TMPUPOJHOTO Tra3a OT KameJlbHOM JKUIKOCTH U
MEXaHUYECKUX MPUMECEH, KOTOPBIE 3aTeM COPaChIBAIOTCS B KOHAEHCATOCOOPHUKH

6. OuunieHHbIN Ta3 MOCTYNAaeT B ra30IPOBOIHYIO CETh.
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Ha coBpemMeHHOM 3Tamne pa3BUTHUSI TEXHOJIOTHH T'a30J00bIUN MPH Pa3BEIKE U
CTPOUTENBCTBE  CKBAKHUH  oOpasyloTcss  OoJibliue  OOBEMBI  OTXOJIOB,

MNPECUMYIICCTBCHHOC KOJIUMYCCTBO KOTOPEIX HAKAIIJIMBACTCA B IIJIAMOBBIX aM6apax.

CHu CiHis . ﬂ
SATIOTMENE 2 .‘
HUTAMOBSIX m s

AMEAPOR ’
OFXORAMN '_ CHa CEt F
RYPIHUR N )
e B - [ 5 .

Pucynox 2.2. — BoznelicTBue mpu pa3Beake u 100bIYe rasa

B mpomecce okcruryaranmmm amOapbl  3amoOJHSIOTCS  OYpOBBIMH U
TaMIIOHAXHBIMH ~ PAaCTBOpPaMH, OYpOBBIMH CTOYHBIMH BOJAAMH H IIIJIAMOM,
MJIACTOBBIMA BOJIAMH, TPOAYKTAMH HCIBITAaHUS CKBOXHH, MaTepHaTIaMH IS
MPUTOTOBJICHUSI U XMMUYECKON 00pabOTKH OypOBBIX U TaMIIOHAXKHBIX PACTBOPOB.
[IpolieHTHOE COOTHOIIIEHHWE MEXIY 3THUMH KOMIIOHEHTAMU MOXET OBITh Ccamoe
pa3HOOOpa3HOe, B 3aBHCHUMOCTH OT TEOJIOTMUECKHUX YCIOBUH, TEXHUYECKOTO
COCTOSIHUSI 00OOPY/IOBaHHUS U T.]I.

CkBa)KMHA SBIICTCS CI0KHBIM HHXXEHEPHBIM COOPYKEHUEM, TIO3BOJISIOIIAM
MOJyYUTh B3aUMOCBSI3b C HEJPaMU M WCIBITHIBAIOUINM 3HAYWTENBHBIE HATPYy3KH.
OHa sBN€TCS MOTEHIIMATBFHBIM HCTOYHUKOM HKOJIOTHYECKOM OMacHOCTH.

Bo3zaeiicTBue npy TpaHCIIOPTUPOBKE raza PUCYHOK 2.3.
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OCHOBHBIMM  BUJAaMHU BO3JCUCTBUSL HA OKPYXAIOLIYID Cpeny IIpH
TPAHCIIOPTUPOBKE ras3a sIBIIIIOTCA:

- BriGpocel B atmMocdepy 3arpsA3HAIOMIUX BEHIECTB OT TEXHOJIOTHMUECKUX
00BEKTOB KOMMpeccopHbIX cTaniuid u ['TIA.

- BriOpochl B atMocdepy MeTaHa MpU TEXHOJIOTHYECKOM OOCITYKUBaHUU
razopacnpenenurenbubix craniuit (I'PC) u razonpoBoaos.

- COpoc CTOYHBIX BOJ| B IMOBEPXHOCTHBIE BOAHBIE OOBEKTHI M Ha TOJIA
bunbTpanuu.

- Hapymenue moyBeHHOro IokpoBa B IPOLIECCE PEMOHTA Ia30IPOBOOB.

- Bo3aMoskHOE 3arpsi3HeHHE OKpYKAIOIIeH CpeIbl OTXOJaMH TIPOU3BOJICTBA.
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Pucynok 2.3. — Bo3zeiicTBre py TpaHCIIOPTUPOBKE rasza
Bo3zaeiicTBue npy moi3eMHOM XpaHEHUH ra3a PUCYHOK 2.4.
K sKoJlorMuecKkuM acrekTaM, CBSI3aHHBIM C MOJ3E€MHBIM XpaHEHUEM Ta3a
OTHOCSITCSI:
- Hapymienue reosiorn4eckoi cpejibl B IPOLIECCE CO3JaHUs U IKCIUTyaTalluu
MOJI3EMHBIX XPAHWIUII rasa.

- DMHCCHS MeTaHa C TCPPUTOPHH I'a30XPaHNUIIUIIIA.



24

- COpOC MPOMBILIIEHHBIX CTOYHBIX BOJI B OA3EMHBIE TOPU30HTHI.

- Bo3zgeiictBue Ha oOkpykawmlyro cpeay B Ipolecce OypeHus u
00yCTpONCTBA CKBAXUH.

- BriOpocsl B armocdepy 3arps3HAIOMMX BEIIECTB OT KOMIIPECCOPHBIX
CTaHIUH U IPYTUX TEXHOJIOTUYECKUX OOBEKTOB.

[ToctymuieHre 3arps3HSIONIMX BEIIECTB B aTMOC(hEpy OT TEXHOJOTUYECKUX
00BeKTOB To13eMHBIX XpaHwiwui ra3a (I1XI") mpoucxoaut 3a cueT TEXHOJIOTHIECKU
HEN30€KHBIX OPraHU30BaHHBIX U HEOPTaHU30BAHHBIX BHIOPOCOB

OpraHn30BaHHBIE TEXHOJIOTHYECKH HEU30EKHBIE BRIOPOCHI MOAPA3ACIIAIOTCS
Ha MOCTOSIHHBIE (BBIOPOCHI BBIXJIOMHBIX TpyO maxT ['TIA KoMIIpecCOpHbIX CTaHLIMMA
(KC), npimoBBIX TpyO yCTaHOBOK pereHepainuu audTuieHriaukois Ha KC, tpy6
NoJIOrpeBaTelield ra3a u AbIMOBBIX TPYO KOTENBHBIX) U NEpHOAUYECKUE (BBIOPOCHI
U3 CKBaXUH, NUICH(OB, COENMHUTENbHBIX TIa30MPOBOJOB, IbLICYJIOBUTENEH,
CernapaTopoB, IEPUOJUUECKH MTPOTyBAEMbIX Ha CBEUN ).

HeopranuzoBanHbie BEIOPOCHI CBA3aHbI, B OCHOBHOM, C yT€UKaMH, IPUUUHON
KOTOPBIX SIBJSIOTCS HEIUIOTHOCTH Pa3bEMHBIX COEIMHEHHIM TEXHOJIOTHYECKOTO
000pyOBaHUs U Ta30MPOHUIIAEMOCTh MaTEPHUAIIOB.

[Tox smuccueil B armoc(epy NOHUMAETCS pe3yJbTUPYIOIIAsl Macca METaHa,
MOCTYMNAIOIIETO B aTMOc(epy ¢ eMHUIIBI TI01Iaau ropHoro orsoaa I1XT.

BayTpurogoBass AMHaAMHMKa 3MUCCUM MeTaHa B aTtmocdepy o0ycloBlIeHa
CE30HHBIMU napameTpamu GyHKIIMOHUPOBAHUU MOYBEHHOMN BJIAry,
TEMIIEPATypHbIMU (PIYKTyalusiMd TIOYBEHHO-TPYHTOBOM TOJIIIN, AKTUBHOCTHIO
«OaKTepuanbHOTO (PUIbTPa», PACTBOPUMOCTHIO METaHa B BOJE M U3MEHEHHUSIMU
napuuaIbHOro aBiaeHus. B cBs3M ¢ 3TUM sMuccus MeTaHa B aTMocepy Hanboee
BBIPa)KEHA B BeCEHHe-NeTHUM nepuoy. [IpupoaHbie nponeccsl METaHOMPOSBICHUS
Y METaHO-OKUCJIEHUSI Ha TEPPUTOPUHU Ta30XpaHWIMIIA HE HApyLIAlOTCA LUKIAMU
3aKauKl U 0TOOpa ra3a v He 3aBUCAT OT JaBJICHHS B TA30HOCHOM IJIaCTe.

Ha cxeme undgpamu 06003HaY€eHDbI:

1. Ta3zonocHbli TOpPU30OHT (KOJuiekTOp). 2. bypoBas ycraHoBka. 3.

PasBenounas ckBakuHa. 4. MaructpanbHblii TazompoBoa. 5. JlokumHas
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KOMITpeccopHas ctaHuus. 6. ['azopacnpenenurenbHbiil NyHKT. 7. [lornotutensHas
CKBaXMHA. §. OKCIUTyaTallMOHHAasl CKBaxHHa. 9. JlokalbHbIE OYHCTHBIC

coopyxenus. 10. IlLetids

CHq ‘[

m IWMMCCYTIn L '
CHq CH CHu NO.
HAPVIUEHME THOUR s co.
............ . : 3 "----------CTO‘"'L"_-
- ¥ HO 5y 3

_______
B 333 Y Y e Wy O TSSean T ADmmane
ORI MY ECKOM

Pucynox 2.4. — BozneiicTBre mpH MOA3€MHOM XpaHEHUH Ta3a
KoHTpoapHBIE BONPOCHI:

1. Dxonoruueckue acreKkThl, OKPYKarolas cpeia, BO3AeHCTBUE Ha
OKPYKAIOILYIO Cpeay.

2. Cxema BO3JICHCTBHS HA OCHOBHBIC KOMITOHEHTBI OKPYKAIOIIEH CPeIbl
MIPOU3BOJICTBEHHBIX 00BEKTOB ra30BOM OTPACTIH.

3. Bo3aeiicTBue npu pa3Beake U J00bIUE Ta3a.

4. BozneiicTBrE IPU TPAHCIIOPTUPOBKE rasa.

5. BoznelicTBue npu Moa3eMHOM XpaHEHUH rasa.
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IIpakTnyeckoe 3ansaTHe Ne 3. XapakTep 3arps3HeHusi IPUPOIHOM

cpelbl IPH CTPOUTEIHCTBE He(PTIHBIX M Fa30BBIX CKBAKHH
3.1 UcTouHUKH 3arpsi3HEHUS OKPY KAKOIell PUPOAHOI cpebl PHU

ﬁypeHIm CKBa*KHH, 0TXO0/J1bI 6ypeHmI

Hens 3anstus: OnpeaenuTh MWCTOYHUKM W TMPUYUHBI  3arps3HEHUS
OKpYXalollel Cpe/ibl IPU CTPOUTENIbCTBE CKBAXKHH.

OpranuszanuoHHas (popma 3aHATUSA — TPAAULUOHHASL.

CoopyXeHHEe  CKBaXHH  XapaKTEpPU3yeTCs  pAOOM  CIEHHPUUYECKUX
OCOOCHHOCTEM, KOTOpbIE M OIPEACNsAIOT XapakTep U OOBbEMbl TEXHOTEHHBIX
HapylIEHUH W 3arpsA3HEHUs] OOBEKTOB OKpYXarolled NpupoaHoil cpenbl. s
pa3pabOTK TMPUPOAOOXPAHHBIX MEPONPHUITHHM, MCKIIOYAIOIIUX HETaTUBHOE
BJIMSIHUE TMPOLECCOB CTPOMUTENBCTBA CKBAXXHH HA OOBEKTHI MPUPOIHOU Cpelbl,
HEO0OXOJMMO 3HAaHUE B MEPBYIO OYepe/lb UCTOYHUKOB HAPYIIEHUS U 3arpsA3HEHUs
KOMIIOHEHTOB OKPY’KaIOLIEN CPEBI.

[Iox ICTOYHMKOM HapyLIEHUS U 3arpA3HEHUS TOHUMAOTCA TEXHOJIOTMYECKHE
IIPOLIECCHI, BO3ACHCTBYIOIIME HA IIPUPOJHYIO CPELy IIPU CTPOUTENILCTBE CKBAXKUHBI.
Jlis  BbISBICHMS AKTUBHOTO MCTOYHMKA HapyLIEHUsT HEOOXOJWMO BeECh
TEXHOJIOTUYECKUH TPOLECC paccMaTpUBaTh KAK COCTOSINMM W3 OTIEIBHBIX
orepaiuii. 3ajaya COCTOUT B TOM, YTOOBI B KaX/I0M TEXHOJIOTUYECKOM Ipoliecce
HaWTH onepaluu, KOTOpbIE MPUBOJAT K JTAHHON (hopMe HapyILICHUN.

NCTOYHUKOM TIe€OMEXaHWYECKUX HAPYIIEHUH SBISIOTCS  CIECAYIOLINE
TEXHOJIOTUYECKUE TIPOLIECCHI:

— CHATHE W CKJIAJWPOBAHUE ILIOJOPOJHOTO CJIOS 3€MIIM IPU MOATOTOBKE
TeppUTOPHUH OYPOBOW;

— YCTPOWCTBO HACHITHOW TUIOMIAJAKK T0J OYypOBYHO TIpH KyCTOBOM

CTPOUTCIILCTBE CKBAKHUH;
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— YCTPOMCTBO 3€MJIIHBIX KOTJIOBAHOB (IILJIAMOBBIX amM0OapoB) /sl cOopa u
XPaHEHHSI TIPOU3BO/ICTBEHHO-TEXHOJOTUIECKUX OTXOJI0B OypeHUS;

— COOpY’KEHHE TEXHOJOTHYECKHUX TIIOMIAI0K Mo/1 000py10BaHuEe OypOBOW;

— 3aChINKa 3eMJISIHBIX IUTAMOBBIX aMOApOB MPU UX JTUKBHUIALIUY;

— TeXHUYECKAas PEKYJIbTUBAIUS TEPPUTOPUU OYPOBOIA.

OCHOBHBIMU KauyeCTBEHHBIMH XapaKTePUCTHKAMHU HMCTOYHUKOB
r€OMEXaHWYECKUX HAPYUICHUN CUUTAIOTCS CIIeAYIOIIHE:

— TIOJIBF’KHOCTD WJTA CTAIIHOHAPHOCTH;

— TIPEPBIBHOCTH, IEPUOTAIHOCTH UITH IMTOCTOSTHHOCTD;

— pAacIoj0KEeHNEe OTHOCUTEIBHO THEBHOM TOBEPXHOCTH;

— cmoco0  oOpa3oBaHus ~ BbIEMOK  (KOTJIOBAHOB) WM  HAacChIel
(MexaHW4YeCKui, TUIPABIMYECKUN U T.11.);

— HaIpaBJICHHUE TTEPEMEIICHHUH TOTOKOB TPYHTA.

OcHoBHbIE KOJIMYECTBEHHBIC XapaKTEPUCTUKU HMCTOYHUKOB
reOMEXaHWYECKUX HAPYIICHUH TIPH CTPOUTEIBCTBE CKBAKUH CIICYIOINE:

— CKOpOCTh ()poHTa paboT (4yacoBasi, CyTOUHas, MECSIYHAas);

— ioniaab GppoHTa padoT;

— rimyOrHA WM BBICOTA padOT OT MOBEPXHOCTH;

— MOITHOCTh BBIHUMAEMOTO TpPYHTa, TOJIIMHA HAPYIIAEMOTO  CJIOS
MTOYBOTPYHTA, BEICOTA HACHITIKA KyCTOBOM TUTOMIAIKY;

— TUTOIIA/Ib TEPPUTOPHH OYPOBOIA;

— IPEHUPYEMOCTh TOYBOTPYHTA | T.]T

Od4eBUIHO, YTO KaKIOMY HCTOYHHKY TE€OMEXaHWYCCKUX HapyIICHUH
MPUCYIITH 0COOBIE KAUECTBEHHBIC U KOJUYECTBEHHBIC XapaKTEPUCTUKH.

VicTouHMKaMy THAPOJIOTHYECKUX W THIPOTCOJIOTHYCCKUX HAPYIICHHUHA
SBJISFOTCSL TEXHOJIOTHYECKHME TIPOIIECChI, CBSI3aHHbIE C OypEeHHEM CKBa)KHH.
BOIBIIMHCTBO THAPOJIOTHYECKUX HAPYIIEHUH CBS3aHO C MOATOTOBHTEIIbHBIMU
paboTaMu, HO 3a4acTyl0 OHU IMPUYPOUMBAIOTCS K OYPEHUIO BEPXHUX BOJOHOCHBIX

TOPHU3OHTOB I'€OJIOTHICCKOTO pa3pe3a.
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I'maporeosoruuyeckre HapyUIeHUs! CBsI3aHbl HETIOCPEICTBEHHO C MPOLIECCOM
yIiyOJIeHHs CKBaKUHBI M BBIPAXkKAIOTCS B MOCTYIJIEHUU B BOJJOHOCHBIE TOPU30HTHI
3arps3HUTENel (MOrJIomeHusT OYpOBBIX PACTBOPOB) WM BOJIOMPOSIBICHUSIX, YTO
OPUBOJUT K H3MEHEHUIO THUIPOTEOJIOTMUECKOrO PEXHMMa €CTECTBEHHOrO (PyHK-
MOHUPOBAHMS BOJJOHOCHOI'O KOMILJIEKCA.

OCHOBHBIMU KaueCTBEHHBIMU XapaKTEPUCTHKAMU VCTOYHHUKOB
TUAPOTE€OJOTHYECKUX HAPYLIEHUH SIBJIIOTCS MOJBHKHOCTD WM CTAllMOHAPHOCTH;
NEPUOINYHOCTD WIIM IOCTOSIHCTBO JEHCTBUS; MECTOPACIIONOKEHHUE U T. [

Hcrounnkamyu OMOMOP(OJOTHYECKUX HAPYIICHHUM SBISIOTCS CIEAYIOIINE
IIPOLIECCHI:

— pacyucTKa TEPPUTOPHUH 10 OYPOBYIO IUIOIAAKY;

— CHSITUE U CKIIAJUPOBAHKE TIJIOJJOPOIHOTO CIIOSI TOYBBL;

— COOpyXeHue OypoBOW M MPOKJIAIKAa TEXHOJOTMYECKUX KOMMYHHKALWM,
HEOOXOUMBIX J1J1s1 OypEeHUs CKBaXKUHBI.

KauecTBeHHBIE XapaKTEPUCTUKA UICTOYHMKOB HApYLIEHUI TOMOTAlOT CO31aTh
OOILIYI0 CUTYallMOHHYIO KAPTUHY Ha TEPPUTOPUU OYpOBOM B Mpeesiax OTBOJUMOTO
3€MEJIBHOIO Yy4YacTKa W SBISIOTCS, HapsAy C KOJMYECTBEHHBIMH, Ba)KHBIMU
KOMIIOHEHTaMH OLIEHKH 3KOJIOTHYHOCTH JESTEIbHOCTH OypOBOTO MPEATIPHUSITHS.

[Ipouecc OypeHHs CONMPOBOXKIAETCA IMPUMEHEHHEM MaTepuajoB U
XUMPEAareHTOB Pa3JIMYHOM CTENEHU OINACHOCTH, 3HAUYUTEIbHBIMU OO0bEMaMU
BOAONOTPeOIeHUs U 00pa30BaHUs MPOU3BOJACTBEHHO-TEXHOJIOIMUYECKUX OTXOOB,
MPEACTABIISIONINX ONPEACICHHYI0 onacHOCTh A (iopbl U (dayHbl. OCHOBHBIMU
O0BEKTaMU 3arpsi3HEHUS MPpU OYpPEHUU CKBAXKUH SIBJISIIOTCS TEOJIOTHYECKasl cpena
(moa3emMHble BOJABI) UM THUIPO- U JUTOC(epa (OTKPHIThIE BOJOEMBI, MOYBEHHO-
pacTUTENbHbIA MOKPOB). OHM 3arps3HSIOTCA B PE3yJbTaTE HECOBEPLIEHCTBA H
HECOOTBETCTBUS OTAEIBHBIX TEXHOJOTUYECKUX MPOILECCOB TPEOOBAHUSIM OXpaHBI
OKpyXarollel cpenpl, a TakkKe u3-3a T[OMaJjaHusi B HUX MaTepHUasoB,
HEe(PTENPOAYKTOB, XUMPEAreHTOB U MPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX OTXOJ0B

OypeHusi, TpPEICTaBICHHbIX OYpOBBIMH CTOYHBIMU BOJAaMH, OTPaOOTaHHBIM
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oypoBbeiM pactBopoM (OBP) u OypoBeiM nuiamom (BII). HaubGonee ouryTumbl
OTpHUIIATEIbHBIE MOCIECTBUS 3arps3HEHUS] TOYB, TOBEPXHOCTHBIX M IMO3EMHBIX
BO/I.

HcTounuku 3arpsisHeHHs IpyU OypEHUH CKBAaYKUH YCIOBHO MOKHO Pa3/IeIUuTh
Ha MIOCTOSIHHBIE U BPEMEHHBIE.

K nepBbIM OTHOCSTCS GQUIBTpAIUS U YTEUKH KUJIKUX OTXOJ0B OypeHUs u3
HAKOMHUTEJIbHBIX KOTJIIOBAHOB, COOPY>KaEMBbIX B MUHEPAIFHOM I'PpyHTE (IIIaMOBBIX
ambapoB). Ko BTOpoii rpyIre cieayeT OTHECTH UCTOUHUKHA BPEMEHHOTO JEHCTBUS
— MOTJIoIIeHUE OypOBOr0 pacTBOpa Mpu OYpEeHUH; BHIOPOCHI IIIACTOBOTO (IIroM/1a Ha
JTHEBHYIO TOBEPXHOCTb; HAPYUIEHHE TIE€PMETUYHOCTU 3alleMEHTUPOBAHHOIO
3aKOJIOHHOTO TPOCTPAHCTBA, MPHUBOJAIICE K MEXKIUIACTOBBIM TMEPEeTOKaM U
3aKOJIOHHBIM TIPOSIBJICHUSM; 3aTOIUIEHHE TEppUTOpUU OypOBOM BCIIEICTBUE
MaBOJIKa B TEPHOJI BECEHHETO IMOJOBOJbS WJIM MHTEHCUBHOTO TasHHUS CHETOB U
Pa3vB PU ATOM COJIEP>KUMOTO IIJIAMOBBIX aMOapoB. OOIIUM /171l HUX SIBJISIETCS TO,
YTO OHHM HOCST BEPOSTHOCTHBIM XapakTep, a WX TOCIEACTBUS TPYIHO
IIPEICKA3yEMBI.

HaunGosnpiyto onacHOCTh AJi1 0OBEKTOB MPUPOJHON Cpeibl MPENCTABISIOT
MPOU3BOICTBEHHO-TEXHOJIOTMUECKUE OTXOAbI OYpEHUs, KOTOPbIE HAKAIIJIMBAIOTCS U
XPaHITCS HEMOCPEJICTBEHHO HAa TEPPUTOPUU OypOBOM, KaK MPaBUIIO, B 3E€MIISTHBIX
ambapax (KOTJIIOBaHaX-OTCTOMHHMKAaX), YCTpPaWBaeMbIX B MHHEpPaJbHOM WU
HAchIMHOM TpyHTE. OTXOOBl B CBOEM COCTaBE COAEpX aT IIUPOKUI CHEKTp
3arpsi3HUTENICH MUHEPAJIbHOW MW OPraHUYECKOW IIPUPOABI, IIPEACTABICHHBIX
MaTepuajaMi ¥ XHMpEareHTaMH, HCIOJIb3yeMbIMU JUIsl TPUTOTOBJICHUA U
00paboTKH OYpOBBIX PACTBOPOB.

CooTHoIlIEHHE OTXO0JI0B OypeHUs KaxkJIOoro BUJAa B 00meM o0beme
3arpsI3HEHUN PA3JIMYHO U ONPENEIISIETCS TPEKIE BCETO HCIIOIb3YEMOM TEXHOIOTHEN
OypeHus, a TakKe 3arpsA3HIIONIMMU CBOMCTBAMHU TPUBHECEHHBIX B HUX MaTepUaJIOB
U XUMPEareHTOB.

Haubomnbmuii 06beM cpert 0TX0/10B OypeHHs COCTABIIAIOT OYPOBBIE CTOUHBIE

BOJBI. OTO CBSI3aHO C TEM, YTO CTPOUTCIBCTBO CKBAXXHUH COIIPOBOKIAACTCSA
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noTpeOJeHNEM 3HAYUTENbHBIX O0OBEMOB MPUPOJHONM BOABI M OOpa3z3oBaHUEM
3arpsis3HeHHbIX CcTOKOB B Buje bBCB. Cyrounas mnotpeOHOCT, OypoBOoii B
TEXHUYECKOM BOJe KOJeOIeTcs B IMPOKKX mpeaenax ot 25 -30 mo 100-120 v u
3aBUCUT KaK OT MPUPOJIHO-KIUMATUYECKUX YCIOBUM U T'e0JIOrO-TEXHUYECKUX
OCOOCHHOCTEM TPOBOAKM CKBAXHH, TaKk M OT OpraHW3allid CHUCTEMBI
BOJIOCHAOKEHUS.

[Ipu OypeHurn CKBaXMH B TOJABISIONIEM OOJBIIMHCTBE CIy4YacB
OpPUMEHSIETCS  MPSMOTOYHAsE CHUCTeMa BOJOCHAOXEHHUs, a MCTOYHUKAMU
BOJ000ECTICUEHHMSI CITYKAT OTKPBITHIE BOJOEMBI (03€pa, pEKH, pyUbH ), ApTE3UAHCKHE
CKBOXMHBl U BOJAOIPOBOAHAs ceTb. BopjomnoTpebiieHne periaMeHTupyercs
WHIUBUTYy ATbHBIMA TEXHOJIOTHYCCKIMHU HOpMaMH BOJOINOTPEOICHNUS,
3aKJ1a/IbIBAEMBIMU B IIPOEKTHI HA CTPOUTENBCTBO CKBAXKUH. TaK1e TEXHOJIOTUYECKHE
HOpPMBI B HAcToOsIIee BpeMs pa3paboTaHbl MPAKTUYECKU JJIA KaXKI0ro peruoHa. B
HUX HAXOJAT OTPaKEHHE BCE (PAKTOPBI, YUUTHIBAIOUIUE OCOOEHHOCTH TEXHOJIOTUU
OypeHwusi, ICTOYHUKH BOJOCHAOKeHNs U T.1. Kak moka3bIBaeT MpakTHKa, B CpeTHEM
10 OTpaciu HopMa Bogonorpednenus coctasusgeT 0,9 - 1,1 M3 Ha 1 M Ipoxo K.

O06BeM 00pa3yromuxcs OypOBBIX CTOYHBIX BOJ ONPEIETSECTCS MHOXXECTBOM
daktopoB. M3 Hux HaumOoJbllee 3HAYEHHWE HWMEIOT TIyOWHA CKBaXKUH,
POJOJKATEILHOCTh OYpEHUsl U YAENbHBIA BEC 3aTpaT BPEMEHU HA JIMKBUIALUIO
OCJIO)KHEHHI u aBapuid. Kak moka3zaHo B pa0oTe, B CpPEJHEM CYTOYHbIE OOBEMBI
obpaszytomuxcsi BCB moryT coctaBisate 20 — 40 M Ha OIHY CKBaxuHy (KYyCT).
3HaunutenbHoe BhusHUE Ha o0ObeMbl bBCB oka3piBaeTr Takke U CcUCTEMa
BojocHaOeHusi. UYem  Oojplle  UCHONB3yeTCsl  OOOpPOTHOM  BOABI  Ha
TEXHOJIOTUUECKHE HYKJIbI, TEM MEHbIIIE 00BEMBI CTOYHBIX BOJ; HO B TO )K€ BpeMs
CTETICHb 3arpsI3HEHHOCTH UX BHIIIIE.

[To ycnoBusim oGpazoBanuss BCB MoXXHO pa3nenuTh Ha TPU KaTEropUU:

IIPONU3BOACTBCHHBIC CTOYHBIC BOJbI, XO03SIMCTBEHHO-OBITOBEIE M aTMOC(l)epHI)Ie.
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[Ipou3BOACTBEHHBIE CTOYHBIE BOABI (POPMUPYIOTCS B MPOLECCE BHITTOJIHEHHUS
Pa3IMYHBIX TEXHOJOTMYECKUX OMepalnii, padoThl MEXaHU3MOB, 00OpPYAOBAHUS U
YCTPOWCTB.

XO03sIICTBEHHO-OBITOBbIE CTOYHBIE BOJbI HA OYpOBBIX MPEANPUATHUIX
o0pa3yloTcs B pe3ysibTaTe ACSITeIbHOCTU MyHKTOB MUTaHUs, 00bEKTOB KYJIbTYPHO-
OBITOBOTO M CAHUTAPHO-TUTMEHWYECKOrOo HazHaueHud. [lo cBoemy 00beMy OHHM
COCTABJISIIOT HE3HAYUTEIBHYIO YacTh 0011Iero KoJinyecTBa obpasytomierics bCB.

O6pazoBanne aTrMoC(EepHBIX CTOYHBIX BOJ CBSI3aHO C aTMOC(hEpHBIMU
ocankamu. HMx o00beMbl B 3HAYUTEIBHOM MeEpe 3aBUCAT OT NPUPOIHO-
KJIIMMaTUYECKUX YCIIOBHUW, a Takke OT JUIMTEJIbHOCTH IIpoLecca CTPOUTENIbCTBA
CKB&)XMH U MOT'YT JOCTUTaTh B cpeaHeM 1,5 — 8 % ot obuiero oobema BCB.

B mpouecce OypeHust CKBaXHH (OpPMHUpYIOIIMECS CTOYHBIE  BOJBI
3arpsi3HAI0TCSA OypOBBIM PACTBOPOM M €r0 KOMIIOHEHTAMHU, BBIOYPEHHOW TOPOJIOH,
XUMpeareHTaMu, He(pTh0 M He(TenpoaykramMu, B TOM YHCIE€ M TOpIoYe-
CMa304HbIMM Marepuanamu (Kotopele mnonaaaior B bCB B Mecrax, rae
IIPOU3BOJATCS TEXHOJIOTMYECKUE OIepalid C OSTUMU KOMIIOHEHTAMM H TJIE
BO3MOYHBI UX TIOTEPH).

OCHOBHBIMH TOYKaMH BOJONOJb30BaHUS M BOJOOTBEACHHUS Ha OypOBOM
SBJISIIOTCSL HACOCHAsl Tpymma, OuU3eldbHbIA OJIok, pabouas TuIomiaaka OypoBOM
BBIIIKHK, OJIOK OYUCTKH OYypOBBIX PACTBOPOB, Y3€JI MPUTOTOBJICHUS U YTSKEICHUS
pacTBOPOB, LUPKYJSALMUOHHAS CHCTEMa, OJIOK XMMPEAreHTOB, OJIOK €MKOCTeH ¢
3armacHbIM OYPOBBIM PacCTBOPOM.

VYKa3zaHHble MecTa SIBISIIOTCA MCTOYHMKAMHM OOpa3OBaHMS U 3arps3HEHUs
BCB. Kak cBumerenbCTByeT TPOMBICIOBBIA OIBIT, Haubomwsimmii 06bem bCB
oOpa3yercs NpU OXJIAXKIACHUM IITOKOB IIIAMOBBIX HAcOCOB, MbIThe paboueit
IJIOLIAAKKA OYpPOBOI BBIIIKH, OYUCTKE OYPOBBIX pACTBOPOB OT BHIOYPEHHOW MOPOABI
HA OYHCTHBIX COOPYXEHHUSAX M 3aYUCTKE EMKOCTEH LUPKYJSALUOHHONW CUCTEMBI OT
ocajika OypoBOIo pacTBOpa.

N3BecTHO, 4UTO 100asi TEXHOJIOTMYECKash CXeMa OYMCTKH CTOYHBIX BOJ

MpeaycCMaTpUBaeT CHUCTEMBI COOpa W HAKOIUICHHUS CTOKOB, KOTOPBIE JIOJDKHBI
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o0ecnieunTh OBICTPOE yAaleHMEe M cOOp CTOYHBIX BOJ C IPOU3BOACTBEHHO-
TEXHOJIOTMYECKUX IUIOMIAJIOK M KaHaJIM3alUI0 UX K MECTaM HAaKOIUJICHUS MU
xpanenusi. Ha Oypsimuxcsi ckBaknHax cOOp MPOU3BOACTBEHHBIX U aTMOC(HEPHBIX
CTOYHBIX BOJI OCYILIECTBIISIETCS, KaK PAaBUJIO, CAMOTEKOM I10 BOJIOBOJIHBIM KaHaJIaM,
YCTPOEHHBIM JMOO B MHUHEPAIbHOM TpYHTE, JIMOO MPEACTABIAIONIMX COOOM
METAJNIMYECKUE WIIU jKene300eToHHble kenobda. [locrymnenne BCB wu3 ogHoro
KOTJIOBaHa (amOapa) B Ipyroil OCyIIECTBIISIETCS €CTECTBEHHBIM IEPETOKOM WM C
MIOMOILBIO MEPEKAYNBAIOLIUX YCTPOUCTB.

Jna coopa BCB B 3aBUCMMOCTH OT [NIyOMHBI CKBaXHHBl U
IIPOJIOJKATEIBHOCTH CTPOMUTENIBCTBA HA €€ TEPPUTOPUU COOPYKAKOT BOJSHBIC
amOapbl. Takue amOapbl B MOAABISIONIEM OOJBLIIMHCTBE CIY4aeB COOPYKAIOT B
MUHEPAJILHOM TPYHTE C  COOJIIOJIEHUEM COOTBETCTBYIOUIMX  TpeOOBaHUM
rupousossinuu. Ho, HecMoTpss Ha 3TO, Takue amOapbl MPEACTaBIsAIOT COOOMU
CEPBE3HBIM MCTOYHUK 3arpsA3HEHUs] IPUPOJHOM Cpenbl BCIEACTBUE BBICOKOU
HNOJIBUJKHOCTH M XOpPOUIIEH aKKyMYJIHMPYIOIIEH CIOCOOHOCTH CTOYHBIX BOJ K
3arpsI3HUTEISIM.

B uenom jxe mnpuMeHsieMas TEXHOJOTUS OypeHHsl OpUEHTHUpOBaHA Ha
WCITOJIb30BAHUE JUISI TEXHOJOTMYECKUX HYXKJ CTPOMTENIbCTBA CKBAXKUH YHCTOU
MPUPOAHON BOJBI U CBsI3aHA ¢ 00Pa30BAHUEM 3arPA3HEHHBIX CTOKOB.

OaHuMU U3 OMacHBIX BUJOB OTXOJOB OYpEHHS CUUTAIOTCS OTpaOOTaHHBIM
OypoBOIi pacTBOp U OYpPOBOII IIJIaM WJIH BHIOYpEHHAS TOPO/IA.

OCHOBHBIM THUIIOM MPOMBIBOYHBIX KUAKOCTEH, IPUMEHSEMbIX MTPU OypEeHUU
CKB&)XKHH, SBJISIFOTCS TJIMHUCTBIE OYpOBBIE PACTBOPHI Ha BOJHOW OCHOBE, KOTOpPHIE
rOTOBATCS, Kak IMpPaBWUJIO, W3 TJMHONOPOIIKAa. B HEKOTOpBIX Cily4asX OHHU
MOJy4yaloTcss B pe3yibTaTe HapaOOTKW Tpu  pa30ypUBaHUU  XOPOIIO
JUCHIEPTUPYIOIINXCS TJIMHUCTBIX MOPOJ, ClararolvX NpOXOAuMMBbI paspes. i
PEryJIMpOBaHUs PEOJIOTUYECKUX, (PHIBTPALIMOHHBIX U CTPYKTYPHO-MEXaHUYECKUX
CBOMCTB OYpOBBIX PACTBOPOB UCIOJIB3YETCSI HAOOP ClIELMaAIbHBIX XMMpEareHToB. B
KayecTBe  NPOPMIAKTUYECKOW  MPOTHUBONPUXBATHOM  A00aBKM  OOJbIIOE

pacrpocTpaHeHue MoJIy4nia HeTh.
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Cnegyer OTMETHTh, YTO 00BEMBI O0Opa30BaHUsI OTXO/OB YKAa3aHHBIX BUOB
3aBUCST OT MHOTUX ()aKTOPOB U HUTJIE HE PETIaMEHTUPYIOTCS. 3HAHUE )K€ 00bEMOB
OTXOJI0B OypeHus, HapsAy C OLEHKON YpOBHSA M XapakTepa WX 3arpsS3HEHHOCTH,
HEO0OXOAMMO JUIsl MPABUIIBHOTO MMOHUMAHUS MEXaHW3Ma BO3ACHCTBUS Ha OOBEKTHI
IPUPOJTHON cpeAbl U BBIOOpa HEOOXOJMMOr0 KOMITJIEKCA MPUPOJTOOXPAHHBIX MED.
W3BecTHBIE METOMUKHU OIEHKH 00BEMOB OypOBOro IuiamMa U OypoBOTO pacTBOpA,
YXOISIIEr0 B OTXOZbl, BeCbMa YIPOIIEHbl M TMO3TOMY HEIOCTATOYHO TOYHBI,
BCJICICTBHE YEr0 JOCTOBEPHOCTh IMIONYYaeMbIX pACUYETHBIX JaHHBIX KpaifHe
HEBBICOKA.

Haubonee mnpuemnemMol mjii MNpPaKkTUYECKUX LEJIEH MO TOYHOCTH U
JIOCTOBEPHOCTH PE3YJbTAaTOB SIBJISIETCS METOJMKA, OA3UpyOIIascs Ha y4eTe BCeX
(aKkTOpOB, OKa3bIBAOIINX BIMSIHUE HA 00BEMBI 00Pa3yIOLIUXCS OTXOA0B OypeHUsl.
Hcxonnoit undopmarueit st pacueroB oobemoB OypoBoro mwiama (bII) u
orpaboTanHoro OypoBoro pactBopa (OBP) ciayxaT reoioro-rexHUUeCKUd Haps,

PEKUMHO-TEXHOJOIrMYCCKas KapTa 1 PCrjlaMCHTBI Ha 6ypOBBIe pacTBOPBEI.

KoHTpoapHBIE BONPOCHI:
1. UIcTOYHUKHM reOMEXaHUYECKUX HapyIICHUH.
2. OcHOBHBIE Ka4YECTBEHHBIE XapaKTEPUCTUKAMHU HMCTOYHHKOB
reOMEXaHNYECKNX HAPYIICHUN.
3. OcHoBHbIE KOJIMYECTBECHHBIE XapaKTEPUCTUKU HWCTOYHUKOB
reOMEXaHNYECKUX HAPYIIEHUH ITPU CTPOUTENIBCTBE CKBAKHH.
4. BypoBbl€ CTOUYHbBIE BOJIBI.

5. OtrpaboTaHHbIi OYpOBOI pacTBOp U OYPOBOH IILJIaM.

3.2 Pacuer 00beMOB BbIOYPEHHO# MOPOABI NPU OypeHUH CKBAKMHbI

[ens 3ausatus: Onpenaenutb: 00beM BIOYPEHHOM MTOPOIbI, TOTEPH OYPOBOTO
pacTBOpa MPHU €ro OYNCTKH Ha OYUCTHBIX YCTPOMCTBAX.

Opranu3zanmonHas ¢popMa 3aHsATHS — pa300p KOHKPETHBIX CUTYaIHH.
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HOTCpI/I 6yp0BOI‘O PacTBOpa IIPH €TI0 OYHUCTKC Ha OYUCTHBIX CUCTCMAX

Vot = Vioi + Vi + V4

moi

I " e
moi? moi* © moi

rne V — COOTBETCTBEHHO MOTEpU OYpOBOTO pacTBOpa MpPHU €ro
OUYMCTKE Ha BUOPOCHUTE, MECKOOTACIUTENN U WIOOTACTUTEIH.
Pacyer mnorepp Ha KaXIOM OYHCTHOM YCTPOMCTBE MPOU3BOIAUTCS IO

OMIITMPUYCCKUM 3aBUCUMOCTAM!

Viei = 1,3V, &
Viei = 1,92V, 5
Vi =30V, €

rae Vi — 00beM BBIOYpeHHOH mopozs! B i-M uHTepBaje. O0beM BBIOYpEeHHON

MIOPO/IBI OMpeIesIeTcs Mo Gopmylie

Vnpi=0,785' (ai- DH)ZLi
Jlis  pemieHus JTaHHOM 3aadydl  HEOOXOIMMO CXEMaTHYHO H300pa3uTh
KOHCTPYKITUIO CKBAYKUHBI.
Ob6beM OypoBOro pacTBOpa, HEOOXOAUMOTO JJIi OCBOEHHUS CKBAKUHBI
(0OBeKTa), ONpeAesieTCs IO YMIUPUIECKON GopMmyIie
V.=15-V

OCE CHE

rae Vois — 00beM cTBONA CKBaXKHMHEI HA KOHEL OypeHus i-r0 HHTepBaa.

OObeM CTBOJIA CKBAKMHBI PACCUUTHIBACTCS MO (popmyIie
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V.. = U,?SSZ Ly DZ + 0,785(aD,)?L,
i=1

rae Ly — nimmHa o0cagHo KOJIOHHBI B 00CaKEHHOM YaCcTH CTBOJIA, B KOTOPOM
OCYILECTBIISIETCS LUPKYJALUs OypoBOro pactBopa; D, — BHYTpEHHUN IHAMETP
00CaHON KOJIOHHBI, CITyCKaeMOW MJisi KpeIJIeHUsl 1-r0 MHTEepBalia; & — CpeIHUi
KOd(QPUIMEHT «KaBEPHO3HOCTH B WHTEpBaje OypeHus; Du — nmamerp mojora B

uHTepBaie Oypenus; Li — unTepBan OypeHus.

Pucynox 3.1 — KoHCTpYKITUSI CKBaKUHBI

O0BeM CTBOJIA CKBaXKMHBI HEOOXOAMMO PACCUUTHIBATh HA KaXKI0M

UHTEpBaje OypeHus.

ITpumep 3amaym.
JlaHa KOHCTPYKIMSI CKBAXKUHBI:

1-# untepBai Ly = 600 M, nuametp o6cagHOM KoJIOHHBI Dy = 426 mm;
2-11 natepBan L, = 1500 M, tuamerp o6caaHoit koiaoHHb! Dy = 324 mm;
3-11 unrepsan Lz = 3000 m, nuameTp ob6cagHol Kos1oHHBI Dy = 194 MMm;
KoaddunreHT kaBepHO3HOCTH JjIs1 BCEX UHTEpBaIoB 1,15.

Heobxomumo ompenenuth: OOBEM CTBOJIA CKBAKMHBI Ha KaXIOM
uHtepBasie. O0beM BBIOYpeHHO# mopoabl. [loTepu OypoBoro pacTBopa mpu €ro
OYHCTKH Ha OYMCTHBIX ycTpoiicTBax. O0BbeM OypoBOro pacTBopa, HEOOXOIUMOTO

JUI.  OCBOGHHS CKB&)XHMHBI. YCJIOBHE 3aJaud WJUIIOCTPUPYETCS CXEMOMU
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KOHCTPYKIHUHN CKBA)XUHbI C HAHCCCHHUECM pPasMCpPOB.

CxeMaTtnyHO M300pakaeM MepBbIil HHTEpBal OypeHUs] pUCYHOK 3.2!
Haxomum Ve = 0,785(1,15 x 0,445)? x 600 = 122.9

N3o0pakaem BTOpoi HHTEpBaJ 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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AHaJIOTUYHO H300pakacM TPETUH U MOCIICAYIONINE HHTEPBAIBI OypeHUs
CKBaKUHBI

HaxomuM Vw3 = 0,785 x 1500 x 0,3022 + 0,785(1,15 x 0,215)% x 1500 =
179,3

Bribupaem HaubonbImit 00beM CKBOKUHBI Vs = Vo2 > Vsl > Vo3

Z%

Pucynok 3.2 — CxemaTu4HOE N300pa)KEHUE NHTEPBAJIOB OypEeHUS
OnpenensieM 00beM OypOBOTO pacTBOpa, HEOOXOMMOTO JIJISI OCBOCHHS
CKBa)KHHBI.
V..=15X248 =372 M3
OmnpenensieM 00beM BbIOYPEHHOM TTOPOIbI
Vpp1 = 0,785 - (1.15 x 0,445)% x 600 = 122,9 m®

Vip2 = 0,785 - (1.15 x 0,0,39)2 x 900 = 170,4 v
Vi3 = 0,785 - (1.15 x 0,215)2 x 1500 = 72,8 v
Vi = 122,9 +170,4 + 72,8 = 366,1 M3

OnpenensieM MOTEPU HA KaXKAOM OUYUCTHOM YCTPOMCTBE:
V,=13x3661x01=476;

V., =19x3185x0,2=122,3;

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

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

3aiada Jyis CaMOCTOSITEILHOM pabOoTHI:

JlaHa KOHCTPYKIMS CKBAKUHBI:

1-# unTepBan L1, tnamerp o0caaHoi KonoHHbI Dy;;

2-11 natepBai Lo, nuamerp o6caqHoM KOJOHHBI Dyy;

3-1i mHTepBan L3, nnamerp 006caHOM KOJOHHBI Dys;
KoaddurmeHT kaBepHO3HOCTH 1711 UHTEPBAJIOB 0Ol1, 02, Oi3,
Heob6xomumo onpeaenutsh: OO0BbEM CTBOJIA CKBAXKHHBI Ha KAXKI0M

untepBayie. O0beM BeIOypeHHOH mopoabl. [ToTepu OypoBOro pacteopa mpu ero
OUYMCTKH Ha OYMCTHBIX ycTpoicTBax. OO0BeM OypoBOTo pacTBOpa, HEOOXOAMMOTO
JUTSl OCBOCHHMSI CKBKUHBI. Y CJIOBUE 3a/1a4H WILTIOCTPUPYETCS CXEMOH

KOHCTPYKIHUH CKBA>XHWHbI C HAHCCCHHUEM PasMEPOB.
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Ta6nuna 3.1 — JlanHbIe 17151 pacuera

L N L L L [Dn|De | DBs| s | & | 05|
BapHaHTa
1 400 | 1500 | 3000 | 426 324 178 | 1,15 | 1.2 1,2
2 500 | 1600 | 3100 | 473 340 194 12 | 1,25 | 1,25
3 600 | 1700 | 3200 | 508 299 219 11 1,3 13
4 450 | 1800 | 3300 | 406 351 146 | 1,15 | 12 1,2
3) 550 | 1900 | 3400 | 508 351 194 12 | 1,25 | 1,25
6 650 | 2000 | 3500 | 406 340 127 11 | 115 | 13
7 700 | 1800 | 3600 | 426 377 168 | 1,15 | 12 1,2
8 300 | 1200 | 2800 | 473 324 178 12 | 125 | 1.2
9 450 | 1500 | 3000 | 426 299 194 11 13 | 1,25
10 350 | 1600 | 3300 | 473 351 219 | 115 | 172 1,3
11 550 | 1700 | 3500 | 508 340 146 12 | 125 | 1.2
12 600 | 1800 | 3800 | 406 377 194 11 | 115 | 1.2
13 300 | 1900 | 4000 | 508 377 127 | 115 | 12 | 1,25
14 400 | 2000 | 4500 | 406 299 168 12 | 1,25 | 13
15 600 | 1800 | 3000 | 426 340 178 11 1,3 1,2
16 200 | 1200 | 2900 | 473 340 194 | 115 | 12 1,2
17 700 | 1500 | 3500 | 426 340 219 12 | 125 | 1,25
18 400 | 1600 | 3600 | 473 351 146 11 | 1,15 | 13
19 350 | 1700 | 3300 | 508 377 194 | 115 | 12 1,2
20 450 | 1800 | 3200 | 406 299 127 12 | 125 | 1.2
21 550 | 1900 | 2800 | 508 377 168 11 13 | 1,25
22 350 | 2000 | 3000 | 406 340 178 | 1,15 | 1.2 1,3
23 250 | 1800 | 3000 | 426 340 194 12 | 125 | 1.2
24 350 | 1200 | 2900 | 473 324 219 11 | 115 | 1.2
25 400 | 1500 | 3400 | 426 324 146 | 1,15 | 12 | 1,25
26 500 | 1600 | 3600 | 473 351 194 12 | 125 | 13
27 400 | 1700 | 3600 | 508 377 127 11 1,3 1,2
28 450 | 1800 | 3300 | 406 340 168 | 1,15 | 12 1,2
29 550 | 1900 | 2900 | 508 377 146 12 | 125 | 1,25
30 350 | 2000 | 3800 | 406 377 178 11 | 115 | 13
31 300 | 1800 | 2950 | 426 340 127 | 115 | 12 1,2

3.3 OnpenesieHne 00beMOB 0TPAOOTAHHOTO O0YPOBOI0 PacTBOpa
1 0ypoBOro nuiama

ens 3ansTus: Onpenenutb 00beM 0TpadboTaHHOTO OYpOBOIO pacTBOpa U

OypOBOro HIJJaMa IPH CTPOUTENIHCTBE CKBAKUHBI

OpranuzanuonHas popma 3aHATUSL — pa300p KOHKPETHBIX CUTYALIH.

O6muit 06beM OBP  (Vow), yXOmsIiero B OTXOJbI IOCIIC OKOHYAHUS
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CTPOUTENbCTBA  CKBKHWHBI,  CKJIQABIBACTCS W3  HM30BITOUYHBIX  OOBEMOB,
oOpa3yronuxcs mocie OypeHus: Kaxaoro uHTepBaia (Vosr). B TOM 4uciIe 00bEMOB
pacTBOpa, cOpachlBa€MBIX B NUIAMOBBIM aMOap TpPH CMEHE THIAa M CHUCTEMBI
00pabOTKU MPOMBIBOYHBIX KHUAKOCTEH, 1 00BEMOB, HEOOXOAUMBIX ISl OCBOCHUS

CKBKUHBI (Vocs):

n
H}EP = Z VI}EFL’ + VDCEI
i=1

[Tpu ’TOM OCHOBHBIMH NMPUYMHAMHU 00PA30BaHUS M HAKOTUICHHUS H30BITOYHBIX
00BEMOB pacTBOpa SIBJISFOTCS;

— HapaboTKa pacTBOopa TpuU pa3OypuBaHUU WHTEPBAIIOB, CIIOKCHHBIX
TJIMHUCTBIMH TTOPOJIAMU;

— 3aMEHa OJIHOTO THIIA PaCTBOpa Ha JIPYTOH;

— 3ameHa OypoBOrOo pacTBOpa, WUCIOJIB3YEMOTO i OypeHHsl MO
HKCIUTyaTaI[MOHHYIO KOJIOHHY, Ha paCTBOP JPYroro TUIA P OCBOCHUH CKBA)KHUHBI,

— TIPOBEJCHUE psJia JOMOJHHUTEIbHBIX TEXHOJOTHMYSCKUX OIepariii, He
NIPETyCMOTPEHHBIX IMPOCKTOM Ha OypeHHE CKBaXHUHBI (HarmpuMep, JTUKBHIAIUS
OCJIOKHEHUH).

O6beM OypoBOro pacTBOpa, HEOOXOJMMOTO JJIi OCBOCHHUS CKBa)KHHBI

(oOBekTa), onpenenseTcs Mo SMIUPUIECKoit hopmyiie
I’IJI':IIZ.EI = 1!5 ) ]'-!E.[{EI

rae V... — 00beM CTBOJIa CKBaKWHBI HA KOHEII OypeHus I-ro HHTEpBaa.

OO0beM CTBOJIA CKBAKWHBI PACCUYUTHIBACTCS CM. TTYHKT 3,2.

O6béM OBP; yxoasiero B 0TX0AbI OCIE OKOHYAHUS OYpEeHHs] KOHKPETHOTO
unTepBaia (Vose),.pecTaBisgeT co0oil 00beM OypoBOro pacTBOpa, MOJJIEKAIIETO

YTWIM3AIMHA WIH 3aXOPOHEHUIO TI0CiIe OKOHYaHus Oypenwus i-ro maTepBana (Vyi),
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32 BBIUETOM O00bEMa pacTBOpa, MOBTOPHO UCIHOJB3YEMOT0 TpU OypeHHUH

nocieayomux nHTepBasioB (V,.), T.¢.

VDEPi = Vvi - vr[m‘

O6Bem OypoBoTo pacTBopa

I{m‘ = VEPi - (Vcbi + I";rLu;r-—u' + Vnui]

rie Ve — 06beM OypoBOro pacteopa, MPUMEHABIIErOCs B Iporecce OypeHus i-ro
MHTEpBaia; Ve; — MOTEPH PACTBOpa Ha (HMIBTPAIMIO U HOPMOOOpAa3OBaHHE IMPU
OypeHun B i-M uHTepBane; Vyg; — 00beM OypoBOro pacTBopa, OCTAIOIIETOCS B
3aKOJIOHHOM IIPOCTPAHCTBE CKBAXXKUHBI IOCJIE KPEIUICHUS B i-M MHTepBae;Vno; —
noTepu OypoBOT0O pacTBOpa IMPHU €ro OYUCTKE Ha OUUCTHBIX YCTPOUCTBAX.

OO0beM MOBTOPHO HCHOJB3YEMOI0 OYpOBOrO pacTBOpa MpH MPOXOAKE

MMOCJICAYIOUX NHTCPBAJIOB

V. . I{vi
mHi T 100 ﬁ

rae B — OPOLEHT MOBTOPHO MCIONL3YEMOro OypOBOrO pacTBOpa Iyl OypeHus
MOCJEAYIONINX UHTEPBAJIOB (yCTAaHABIMBACTCS SMIIUPUYECKUM IyTEM Ha OCHOBE
MPOEKTHO-TIJIAHOBOTO 3aaHus).

OO0beM MOBTOPHO KCIIOJIB3YEMOT0 pacTBOpa B KaXKJOM KOHKPETHOM cllydae
yCTaHABJIMBACTCS MO (DAKTUUYECKUM JAaHHBIM C YYETOM HAKOIIJIEHHOTO OIIbITa
OypeHUs U T€0JOT0-TEXHUYECKUX YCIOBUN MTPOBOJIKH CKBAYKHUH.

Pacuer o6bema OypoBOro pactBopa, MpUMEHSBIIETOCs B Mpolecce OypeHus

I-r0 MHTEpBaJIa, MPOU3BOAMUTCS IO hopMyJIe

VEipi =Vu + Vi
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rae Vi — morpeOHbIi 00beM 11 OypeHus i-ro MHTepBana; Vui — 00beM GypoOBOro
pacTBopa, HapabaThIBAEMOT'0 B TpoIlecce pa3OypHBaHUS TIUHHUCTBIX TOPOJ B i-M
UHTEpBAJIC.

3naucnue V; onpenensercs pacueTHbIM myTeM o popmyiie
Vai = Vo + Voor + Vd;ni + Vu;n{p!

riae Vigp — 00beM pacTBopa B LUPKYJISAIMOHHON crucTeMe OYpOBOM YCTaHOBKH
(OHpe,Z[eJBIeTCH B 3aBUCHUMOCTH OT THIIA 6ypOBBIX YCTaHOBOK).

O0Bem Hapa6aTI>IBa€MOFO pacTBOpa OIIPCACIICTCA 110 BMHHquCCKOﬁ

dbopmyne

Ka(1+ bt;)p,;
0,01 Pp,; [

V., = [(1 — )M
=1

i€ 7 — KOJIMYECTBO pa30ypUBaEMBbIX TJIMHUCTBIX TUIACTOB B MHTEpBalie OypeHus; £
— CTENEHb OYMCTKUA OYpOBOIO pacTBOpa OT MOPOJIbl HA OYHCTHBIX YCTPOMCTBAX;
M — macca BbIOYpEHHOM TIIMHUCTOM MOPO/IbI TpH pa30ypuBaHuK i-ro uHTepBana; K
— KO3(PGULHMEHT KOJUIOUJATBbHOCTU pa3OypuBaeMbIX MOPOJ; & — KOA(DPUIHEHT,
XapakTepU3yoIMil BiAUsSHUE 00paboTKH OypoBOro pacTBOpa Ha HU3MEHEHHE
KOJUIOUAATBHOCTH TIMHHUCTBIX TOPOJ; D — KOX(PQHUIMEHT, XapaKTepU3yIOUIUii
MHTEHCUBHOCTh U3MEHEHHSI KOJUIOMAABHOCTH TBep 10 (ha3bl OypoBOTo pacTBopa B
pe3ynbTare ACUCTBUS 3a00MHON TeMIepaTyphl; tj — TeMIiepaTypa B i-M HHTEpBajie
CKBOKUHBI B CTATUYECKUX YCIOBUSAX; P, — IUIOTHOCTH OYPOBOIO pacTBOpa; Py —
CpeIlHsAsl TUIOTHOCTh TJIMHUCTON NMOPOAbl B MHTEpBasie OypeHus; P — 6e3pa3MepHblii
MoKa3aTesb KOJUIOUAATbHOCTU AUCTIEPCHON (ha3bl.

IIpu sToM nokasatenu M, ti, P, Py; OTIPEIEISIIOTCS U3BECTHBIMU METOIAMH.
3HauyeHHE NOKa3aTelssd £ NPpUHUMAETCs cienyrommm: 1 Buopocura CB-2, CB-2b

0,10; nnsa neckootaenutens 0,20; nns wiootaenutens 0,35; mis Bubpocuta CB-1
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0,20 - 0,25.

Koo duuuent xomtomnanbHocTn K ompenensiercss aHAIWTHYECKUM WIH
rpaduueckum crocoboMm. 3HaueHHe KOdpUIMEHTa b TPUHUMAETCS PaBHBIM
0,00072 npu Temmeparype B ckBakute t<< 130 °C, 0,00267 mpu t = 130=-160 °C u
0,00300 mpu t >>160 °C.

[Torepu Ha pUIbTpaLIKIO H KOPKOOOpa30BaHUE PpU OypEeHUH B i-M HHTEpBae

OIPCACIIAOTCS 11O BBIPAKCHHIO!

r1e i — ToNMIMHA TJIMHUCTON KOPKU Ha MPOHMIIAEMBIX I1J1aCTaX CTBOJIA CKBAXKHHBI.
OO0BeM OypoBOTO pacTBOpa, OCTAIOIIECTOCS B 3aKOJIOHHOM IPOCTPAHCTBE

CKBaXKUHBI TIOCJIC KPEIUJICHUS B 1-M UHTEpBaJIe, paCCUUTHIBAETCA 1O (popMyiie:

|74

17

i = 0,785 [(@D,)? — DZ)(L, — H)] + 0,785 ) (D2 — DZ)(L, — H,)
i=1

rae Dx — HapyxHbII TuaMeTp cryckaeMoil 00caiHO KOJOHHBI JIs KpeTIeHus 1-10
uHTepBana, Hi — mnpoekTHas BbICOTa MNOABEMA TaMIOHA)KHOIO pPacTBOpa B
3aKOJIOHHOM TMPOCTPAHCTBE CKBAXHHBI MPU KPEIUIEHUH 1-TO HMHTEpBaja; m —
KOJIMYECTBO OOCAIHBIX KOJOHH Pa3JIMYHBIX JHAMETPOB B 3aKPEIJICHHOW YacTu
CTBOJIA, B KOTOPOM OCYILECTBIISICTCS] IUPKYJIALMS OypOBOTO pacTBopa.

OO6Bem OypoBOTO ITAMa PACCUUTHIBACTCS TTO PopMyIam
Vo=V +Vy+V,

F." 'lll',"."." 'llli!'.".".l'
rae Vi, Vi, Vi — cooTBeTcTBEHHO 00BEM 1IJ1IaMa, 00pa3yIolerocs Ha BUOpocure,

INECKOOTACINTCIIN U MJIOOTACINTCIIN

Vi =23V,
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Vi =29V,;
Vi =40V,

[Tpumep 3amaun.

[IpoekTHas BbICOTA MOIbEMA TAMIIOHAKHOTO PACTBOPA HA KAXKJIOM UHTEPBAJIE
Oypenust coorBeTcTBeHHO paBHa H1=590 m, H,=1000 M, H3=1600 m. KoHCcTpyKI1IHIO
CKBAXXUHBI CM. ITyHKT 3,2.

ITo sMnupudeckum gpopmyiam O0b1I0 yecTaHoBleHO: [loTepu Ha QuibTpanuio
M KOpKooOpasoBaHue mpu OypeHMH Bcex HMHTepBaToB V=50 M3 OOnem
HapabaTeiBaeMoro pactBopa V=90 m°. OObeM pacTBOpa B LHMPKYJISLHOHHOM
cucreme V=30 m3. O6beM MOBTOPHO HCHONB3YEMOro pacTBopa cocrasisieT 90%.

Ha cxeme oTmeuaem BBICOTY MOABEMA TAMIIOHA’KHOTO pacTBOpaA.

Ompenensiem 00beM OypOBOTO pacTBOpa OCTaBIICTOCS B 3aKOJIOHHOM

IMPOCTPAHCTBC CKBAXKHWHLI ITOCJIC KPCIIJICHHWA:

View = 0,785 [(1,15 x 0,445)? — 0,426* )(600 — 590)| + 0,785(0,4062 —
0,324% )(1500 — 1000) +
0,785(0,3022 — 0,194* )(3000 — 1600)=79,1

OmnpenensieM 061Mil 00beM 0TpabOTAaHHOTO OYPOBOI'O pacTBOpA:
V., =248+190,5+ 50+ 30= 5185
OmnpenensieM 06beM OypOBOTO pacTBOpa MPUMEHSBILIETOCS B TIpoliecce OypeHus:
Vep: =518,5+90=608,5
OmnpenensieM 00beM OYpOBOTO pacTBOpa MOICKAIIETO YTHIIN3ALY:
V., =6085—-(50+791+190,5)= 2889

OmnpenensieM 00beM MOBTOPHO MCIIOJIB3YEMOT0 OYpOBOTO pacTBopa:

V. —288’9 90 =260
mHL ~ 100 -

OmnpenensieM 066éM OBP yxosiiero B oTxopl OCjae OKOHYaHUSI OypeHUS:

Vise: = 288,9— 260 = 28,9

Omnpenensiem oot 00eM OBP (Vorp), yX0ASIIero B 0TX0IbI IOCIIE OKOHYAHUS
CTPOUTEIHCTBA CKBAKHHBI:

Vg = 269+ 372 = 4009

OmnpenensieM 06beM OypoBOTO IIaMa (TOJIBKO ISl BUOPOCHTA):
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V,=2,3x366,1=2842

3anaya /Ui CaMOCTOSITENIBHOTO PEIICHUSI.

ITpoekTHas BbICOTAa NObEMA TAMIIOHA)KHOT'O PACTBOpA Ha KayKJIOM MHTEpBAJIe
Oypenust coorBercTBeHHO paBHa Hi, Hz, Hs. KOHCTpyKIIMIO CKBaXXMHBI CM. ITyHKT
3,2 tabnuma 3.1.

ITo sMnupudeckum gopmynam Ob110 ycTaHoBieHO: [loTepu Ha punpTpanuio
U KOpKooOpa3oBaHue pu OypeHun Bcex HHTepBaioB V. O0beM HapabaThIBaEMOTO
pactBopa V. O0beM pacTBOpa B LIMPKYJIAIUOHHON cucteme V. O0BbeM MOBTOPHO
UCIIOJIb3YEMOT0 pacTBOpa cocTaBisieT ....%. Ha cxeMe oTMeuaeM BbICOTY MOJbEMA
TaMIIOHAKHOTO PacTBOpA.

Onpenenuth 00beM 0TpabOTaHHOTO OYPOBOrO pacTBOpA U IIjIama.
Tabnuna 3.2 — Jlannblie 11 pacyeTa

Ne Vq, VH VH % H1 Hz H3
BapHaHTa

1 50 90 30 90 L1-20 L,-500 | Ls-1500
2 60 80 35 80 L:-40 L,-400 | Ls-1400
3 70 70 45 85 L1-30 L»-600 | Ls-1700
4 100 75 30 95 L:-50 L,-400 | Ls-1400
5 70 78 20 85 L:-20 L»-300 | Ls-1600
6 50 80 25 80 L:-30 L»-450 | Ls-1400
7 40 90 20 70 L:-30 L,-350 | L3-1300
8 55 70 25 75 L1-30 L»-300 | Ls-1700
9 45 80 35 80 L1-30 L»-400 | Ls-1500
10 65 90 32 85 L1-20 L»-550 | Ls-1400
11 75 100 29 90 L1-40 L»-500 | Ls-1700
12 80 80 35 95 L1-30 L,-400 | Ls-1400
13 75 70 40 90 L:-50 L,-600 | L3-1600
14 65 75 30 80 L:-20 L,-400 | Ls-1400
15 90 85 35 85 L;-40 L»-300 | Ls-1300
16 80 65 40 95 L;-30 L,-450 | Ls-1700
17 70 95 35 85 L:-30 L,-350 | Ls-1500
18 60 50 25 80 L:-20 L,-300 | Ls-1400
19 50 65 30 70 L;-40 L»-400 | Ls-1700
20 40 75 20 75 L:-30 L»-550 | Ls-1400
21 45 85 40 80 L:-50 L,-500 | L3-1600
22 55 59 20 85 L:-30 L,-400 | Ls-1400
23 65 65 25 90 L1-30 L»-600 | L3-1300
24 75 85 30 95 L1-20 L»-400 | Ls-1700
25 85 75 35 75 L:-40 L,-300 | Ls-1600
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26 95 65 25 80 L1-30 L,-450 | L35-1400
27 85 75 30 85 L1-50 L,-350 | Ls-1300
28 95 95 20 90 L1-20 L,-300 | Ls-1700
29 90 65 40 95 L1-40 L,-400 | Ls-1300
30 80 75 35 80 L1-20 L,-550 | Ls-1700
31 75 85 20 85 L1-50 L,-550 | Ls-1600
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IIpakTuyeckoe 3ansitue Ne 4. OnpenesieHue 00beMa MIJIAMOBBIX

amM0apoB /151 OypeHHs M IKCITyaTAlluN HeTAHBIX CKBAKUH

L[GJII) 3aHATHA: OHpe,ZIeJII/ITI) 00BEM IIIIaAMOBOTO aM6apa

OpranuszanuonHas popma 3aHATHs — pa300p KOHKPETHBIX CUTYalUl

1. OOBbéM BbBIOYpEeHHOW TOPOABI TMPU  CTPOUTENHBCTBE  CKBAXUH

PACcCUUTHIBAIOT C UCIOJIb30BaHUEM Tad. 4.1.

Tabnuna 4.1 — AnropuTm pacyera

Ne  |HammenoBanue KOHCTpYKITHS CKBaKUHBI
n/n (nnametp 00caHBIX
KOJIOHH)

JuameTtp ckBaxxunbl Dj, Mm

JlMHa MHTEpBaja CTBOJIA CKBAKUHBI |, M
[Tnomans cedeHust, M

KoaddunmeHT kaBepHO3HOCTH K;

O0bEM MHTEpBaNa CKBAKHMHEL, M

abkrwnhE

Htoro: 00bEM Bcelt CKBaXKUHBI, Vi M

2. O0péM mumama: Vi =Vpx 1,2,

rae 1,2- xoapdUIMEeHT, YUYWUTHIBAIOMUNA Pa3yIIOTHEHHWE BbIOYPEHHOM
HOPO/IBL.

3. O0BEM oTpaboTaHHOTO OypOBOTO pacTBOpa, COpPACHIBAEMOTO B
IPUCKBAXUHHBIN am0Oap (TIpH YCIOBUY MOBTOPHOTO MCTIOIB30BAHUS ), ONIPEICISICTCS
u3 pacuéra 25% ot 00béMa ucxogHOro U HapaboTaHHoro bP: Veep = 0,25 Vi x K +
0,5 Vy,

rne Ki - xosddumnment, yuuthBaroumii motepu OypoBOro, pactBopa,
YXOJSIIEro CO IIJJaMOM NpPU OYUCTKE Ha BHOPOCUTE, MECKOOTICIHUTENE U
unootaenurene (B coorserctuu ¢ PJ] 39-3-819-91 K| = 1,052);

VY - 00bEM IUPKYISAIMOHHON CUCTEMBI OypOBOW YCTaHOBKH, OIPEEIISIECTCS B

COOTBETCTBHH C Ta0J1.8,
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Pacuér 00BEMOB 0TX0/10B OypeHus onpeaesieTcs: B cootBeTcTBuu ¢ PJ] 39-

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

Ta6nuna 4.2 - Ucxoauble 1aHHBIC IS pacueTa 00bEMa ITUPKYIAIIMOHHONW CHCTEMbI

['myGuna Oypenus, M Tun 6ypoBoit ycranoBku | [Tosie3HbIit 00BEM
UPKYJISIIMOHHOM
CHCTEMBI, M°
2000 bY-2000 90
2500 bY-2500 90
3000 bY-3000 120
4000 bY-4000 150
5000 bY-5000 180
6000 bY-6000 240
8000 bY-8000 300
10000 bY-10000 360

4. O0béM OYpOBBIX CTOYHBIX BOJ IPHU BHEIPEHUU OOOPOTHOM CHUCTEMBI

BO10cHA0)eHUS (Vecs) pacCUUTHIBAETCS 10 (popMyie

Vics = 0,25 Vore.

5. Pacuér 06béMa mmamoBoro amoapa (Vy,) MPOU3BOAUTCS 1O CIICIYIOMICH

dbopmyre:

V=11 (Vm + Vorr + VBCB)-

I/ICXOILHBIG JAaHHBIC IIPUHATH U3 TCMbI 3.

IpakTnueckoe 3ansaTue Ne 5. PakeabHOE X0351iICTBO

[ens 3ansTust: PacueT BBICOTHI (hakeIHHOTO CTBOJIA.

5.1 BBICOKOI'O JaBJICHUS.

5.2 HU3KOrO JaBJICHUS.

Opranuzarmonnas (popma 3aHsATHS — Pa300p KOHKPETHBIX CUTYaITUH.
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dakenpHas YyCTAaHOBKA MpeJHA3HAuY€Ha Uil CXKUTAHUS TEePUOIUYECKUX
(aBapuifHBIX) Ta30BBIX COPOCOB  BBICOKOTO M  HHM3KOTO  JABJCHHUS  OT
TEXHOJOTHYECKOT0 000py/0BaHUS.

daxkenpHas CUCTEMA BKIIIOYAET B CeOs:

- (hakenbHBIN KOJIEKTOP BhicoKoro AaBieHus /y 1000 mwm;

- (hakenbHBIN KOJIEKTOP HU3KOTO AaBieHus [y 300 mwm;

- KOMOMHHUPOBAHHYIO (PaKeIbHYIO YCTAHOBKY;

- (hakepHBINA cenapaTop Beicokoro AaBiaeHus ®-01,

- KOHAEHCATOCOOpHHMK  (pakembHBIH  BbBICOKOTO  maBienus  EJI-01,
OCHAIIICHHBIN IBYMsI TIOJTYTIOTPYKHBIMH HACOCHBIMU arperaTamu;

- TpPyOHBIN pacMpuTeNb HU3KOTO napneHus O-02;

- KOHAeHcaTOCOOpHUK (hakeabHbIN HU3KOro fnaBienus EJ[-02, ocHanieHHbII
JBYMSI TIOJTYTIOTPY>KHBIMUA HACOCHBIMH arperaTaMHu.

KomOuHupoBaHHas akenbHas yCTAHOBKA COCTOUT U3:

- cTBOJIa BEIcOKOT0 naBiieHns @C-01 Beicotoit 85 M,

- cTBOJ1a HU3Koro nasienus OC-02,

- (hakeTBHBIX OTOJIOBKOB C Ta30BBIM 3aTBOPOM

- CHCTEMBI PO3KHTA ¥ KOHTPOJIS TIJIAMCHH

B (dakenbnbix cenapaTopax Beicokoro AaBieHus (P-01) u HU3KOTO JaBJICHUS
(d-02) mpoucxomuT OTAENEHHE OT Tas3a, cOpachiBaeMoro Ha (Qakes, KamnelbHOU
KHUJKOCTH, KOTOpasi HAIMPABIISETCS B KOHACHCATOCOOPHHUKH BBICOKOTO JIaBJICHUS
(EA-01) u wuskoro masnenust (E/[-02) coorBerctBeHHO. KOHaeHcaTocOOpHUKH
00OpyZI0BaHbI JIBYMS TOJYIMOTPY>KHBIMH HacocamMu (paboduuM U PE3epPBHBIM), C
MOMOIIBIO KOTOPBIX JKHJKOCTh II0 YPOBHIO OTKAaYMBaCTCSI B pe3epByaphl
HEKOHIUITMOHHOUN HETH.

B kaudecTBe KOHIEHCATOCOOPHUKOB (haKeIbHBIX TPETYCMOTPEHBI MOA3EMHBIE
émkoctu tuna EINIL.

[IpomyckHasi cnocoOHOCTh (paKkeNbHON YCTaHOBKHM MO (pakesiaM BBICOKOTO U
HU3KOTO JaBJICHUS ONpeNesieHa 10 MaKCHMaJIbHOMY aBapuiiHOMY cOpocy B

q)aKeJ'IBHLIC KOJIJICKTOPBI BBICOKOI'O 1 HU3KOI'O JJaBJICHMA.
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Jnst paGoThl (pakenabHBIX TOPENOK K (DakeabHOM YCTAaHOBKE IOJBENICH
TOIUIMBHBINA ra3. IIpemycMoTpeH BbIBOA HMH(OpMalUd O HAIUYUU (OTCYTCTBHUH)
IUIAMEHUA JIeKYPHBIX TOPEIOK HAa MECTHBIM WIUT YIPaBICHUS, BKIIOYCHHE
CUTHAJIM3AIIMM Ha IIUT OTlepaTopa B MOMEHT OTCYTCTBHS TUIAMEHH.

CornacHo TpeOoBaHUSM 0€30MACHON IKCIUTyaTalluu (PakeIbHBIX CHCTEM BO
n30exxaHne 00pa3oBaHMsI B3PHIBOONACHON CMECH B Hayaso (pakeIbHOTO KOJUIEKTOpa
BBICOKOT'O M HU3KOTO JaBJICHUS MPEAYCMOTPEHa HEMpephIBHAS 110/1adya PacYeTHOIO
KOJIMYECTBA TPOAYBOYHOTO YIJIEBOJOPOAHOTO Ta3a. B ciydae mnpekparieHus
MOJIa4y¥l yTJIIEBOJOPOJHOTO raza oOecreueHa aBTOMaTHYecKasl IMojjada HWHEPTHOTO
raza (azora). Ha texHomormyeckoil miomagke NpeayCMOTpPEH 3amac MHEPTHOTO
ras3a, IOCTaTOYHBIN 7151 MPOAYBKH (PaKeITbHOTO KOJIJIEKTOpA.

Pacuer BbICOTHI haKeILHOIO CTBOJIA.

[IpoBenem mpeaBapUTENbHBIA pacyeT BHICOTHI (PAKeTLHOTO CTBOJA B
COOTBETCTBHUH ¢ MeToAuNKOM, n3ioxeHHou B [1b 03-591-03 «Ilpasuna yctpoiicTsa u
O0e3omacHO OSKcrulyaTaluu  (hakeJlbHBIX CHUCTeM» (YTB. TOCTAHOBJIECHUEM
['ocroprexnanzopa P® ot 10 utonst 2003 r. N 83).

Obo3HaueHus u onpeoenenus

Cpi, Cyi - TETII0EMKOCTH KOMITOHEHTOB, J[/(Moib-K);

D - nuametp dakenbHOM TPYOBI, M;

k - mokazarens aguabatsl, K = XNiC,i/ZN;Cyi;

M - monexynsapHas Macca, Kr/(Kr/Kr/MoJb);

Ni - MoJisipHast 70151 I-TO KOMIIOHEHTa B CMECH;

T - remneparypa rasa, K;

V - CKOpOCTh UCTEUECHHS COPOCHOTO rasa, M/c;

V, - CKOpPOCTB BETpPaA HAa yPOBHE LIEHTpa IJIaMEHH, M/C,

V, = Ve*[0,9 + 0,01%(H + Z)] mpu H + Z < 60, (5.1)

V, = Vi *[1,34 + 0,002*(H + Z)] mipu 60 < H + Z < 200; (5.2)
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Vm - MaKkcuMasbHasi CKOpOCTh BETpa, M/C,

V,¢ - CKOPOCTB 3ByKa B cOpachkiBaeMOM Tase, M/cC:

V,, = 91,5% VAT /M | (5.3)

W = OTHOHMICHHEC CKOPOCTH HCTECUYCHHUA K CKOPOCTH 3BYKa B C6paCI)IBaCMOM

L= VI, (5.4)

[Tpu 3TOM peKOMEHTYEeTCSI IPUHUMATB:

IIPU MOCTOSTHHBIX cOpocax w < 0,2;

U MIEPUOIUYECKUX U aBapuiiHbIX cOpocax U< 0,5;

X - paccTosinue oT (hakeIbHOTO CTBOJIA, M;

Xonin - MUHIMAJIBHOE PACCTOSIHUE OT (paKeJIbHOTO CTBOJIA /IO OOBEKTA, M;

J - INIOTHOCTH TEIIOBOTO MOTOKA B PACUETHOM TOYKE, kB1/M?;

0=+ Qe (5.5)

(n - IJIIOTHOCTH TCILUIOBOI'O IIOTOKA OT INTAMCHH, kBT1/ MZ;

Oz - TPEMETBHO AOMYCTHMAs IIOTHOCT TEMIOBOTO MOTOKa, KBT/M?;

qn)m = qrul - qm (56)

Orpn - OPEACIBHO O0MMYCTUMAs IJIOTHOCTD TCIIJIOBOI'O IIOTOKA OT IIJITAMCHU,

kB1/M?;

35D;

O - IpsAMast CONHEYHas paauanus, KBt/m?, onpenensercs aus 11 - 12 u;
Q - KOJIMYECTBO TEIIA, BBIAEIIEMOE INIaMEHEM, KBT;
h - BeIcOTA 00OBEKTA, M;

H - BeIcOTa q)aKGJIBHOFO CTBOJIa, M, pPCKOMCHAYCTCA IMPUHUMATh HE MCHCC
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Z - paccTOsTHUE OT LIEHTPA U3IyUYSHUS IIaMEHH JI0 BepXa CTBOJIA, M;
npu W < 0,2 pekoMenayercs npuHuMath Z = SD;
npu W > 0,2 onpeaensroT Mo CIAEAYIONAM COOTHOIICHHSIM:

H/D......... 2030 35 40 60 80 100
ZID......... 3237 39 40 44 47 48

0L - YrojJ OTKJIOHEHHS IjaaMeHH (Yrojl MeXAy BepTHUKaJIblo U
OChI0 TuIaMeHM), © tga =V, / 'V,

€ - Ko (DULIMEHT U3TyICHHS ITITAMEHH, PACCUNTHIBACTCS WM IPUHUMACTCS
0 CIIPAaBOYHBIM JTAHHBIM.

3HaYeHHU Oy, KBT/M?, PEKOMEHYETCS IIPUHMMATH:

y OCHOBaHUs (hakeIpHOTO CTBOJA - 9,4;

IIpH yCIIOBUH dBaKyanuu nepconana B reuenue 30 ¢ - 4,8;

Ha OrpakJeHUH (PaKeIbHOM YCTAaHOBKH U IIPH YCJIOBUH HBaKyallMy EpCcoOHaa
B Te4eHue 3 MuH - 2,8;

HEOTpaHWYEHHOE MpeObIBaHKE NepcoHana - 1,4.

PacueTHbiii BapuaHT cOpoca omnpeaensercss Mo MaKCUMaJIbHOW TUIOTHOCTH
TEIUIOBOTO MOTOKA.

[11O0THOCTH TEIMJIOBOTO MOTOKAa (, MPOBEPSIOT TMPHU BHIOPAHHOW BBICOTE
¢dakenpHOrOo cTBONa H M 3amaHHOM paccTostHMM X. MUHUManbHOE pacCTOSHUE
MeXAy (pakeabHbIM CTBOJOM M OOBEKTOM OMPENEISAIOT MPU BHIOPAHHON BBICOTE
(dakenbHOrO CTBOJIa. BBICOTY (hakelbHOrO CTBOJIa ONPEACNSAIOT MPH 3alaHHOM
PACCTOSIHUM MEXTy (haKeIbHBIM CTBOJIOM U OOBEKTOM.

1. IMpu n<0,2

o 4n[(X —Zsina)?+(H —h+Zcosa)?] (5.7)

Xmm:\/ £Q —-(H-h+Zcosa)?> +Zsina
4nqndn (5_8)
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H :\/ - (X =ZsinaY ,h_7zcosa
4nq,,,
2. Apu pn>0,2
eQ
q,

T an[(X?+(H -h+2Z)]:

X = |- _(H-h+z)
4nqn()n :

SR xrihoz
4nqn()n

(5.9)

(5.10)

(5.11)

(5.12)

5.1 Pacuer BbICOTHI (paKeJIHHOT0 CTB0JIA BLICOKOIO JaBJIEHUSI

I/ICXOI[HBIC JaHHBIC JIs1 pacucTa BBICOTHI CpaKeJ'IBHOFO CTBOJIa ITPHUBC/ICHLI B

tabmure 5.1

Tabmuma 5.1 — icxoaHble TaHHBIC 71 pacyera

HaumenoBanue nokasaress Envnuier 3HaueHue
U3MEpEHUS
MaccoBslii pacxoj rasa, G Kr/c 37,31
Monekynsipnas macca, M KI/(KT/KT/MOJIB) 21,157
Huzmas Tenora cropanus, Qy M]x/xr 47,58
[Toxa3arens aguadarel, K 1,294
Temmneparypa cOpacbiBaeMOTo rasa K 275,74
CkopocTh cOpacsiBaeMoro raza Mm/c 50,85
Huametp daxenbHOM TpyOBI, D M 1
MakcumainbHasi CKOpoCTh BeTpa, Vi Mm/c 25
[IpenenbHO  gomycTuMas — IUIOTHOCTh KkBT1/M? 4,8
TEIJIOBOTO  IMOTOKA Y  OCHOBaHUSA
(hakeapHOTO CTBOJA, (ny
[Ipsimas conmueyHas paguanus, g kBT1/M? 0,66
Bricora 00bekTa, h M 1,7

V,¢ - CKOPOCTB 3ByKa B COpachIBA€MOM Ta3e, M/C:

V. = 91,5 *VAT /M =915 *(1,294 * 275,74 | 21,157)%° = 375,76 m/c

W = OTHOHMIEHNE CKOPOCTH UCTECYCHHA K CKOPOCTH 3BYKa B C6paCBIBaCMOM

rasc:
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u=V/V, =50,85/37576 = 0,135

[Tpu p < 0,2 pexomennyercst npuHUMaTh Z = 5D:

Z=5M.

V, - CKOpOCTh BeTpa Ha ypOBHE LIEHTpPA IUIAMEHHU, M/C,

mpu 60 < H + Z <200 paccuntbiBaeM 1o Gopmyiie:

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

Jlns ompezaencHus yriia OTKJIOHGHHS IJIaMeHHM Haxoamm tgo = V, /[ V =
37,9695 /50,85 = 0,7467,

TOTJIa YTOJI OTKJIOHECHMS I1aMeHu o = 36,74856 °.

€ - KO3 (DULKEHT U3ITYYEeHUsI IIJIAMEHH, PACCUUTHIBAEM I10 SMIIUPUUIECKOMY
ypaBHEHHUIO [5].3HadueHue SBISETCS NPUOIMKEHHBIM, T.K. 3aBHUCUT OT MHOTHX
($akTOpOB, B TOM YUCJIE OT KOHCTPYKIIMH FOPEIIOK:

£ =0,048 * M®° = 0,048 * 21,157%° = 0,22

[IpenenbHO nonmycTHMas IUIOTHOCTh TEIUIOBOIO IOTOKA OT IJIAMEHU Y
OCHOBaHUS (paKkeIbHOIO CTBOJIA COCTABIISET

Oz = Oz - Qe = 4,8 - 0,66 = 4,14 xB1/m?

KonnuecTBo Tema, BbIAEISIEMOro miaMeHeM, pacCUnuThIBaeM 1o (hopmyiie

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

BricoTy (hakenbHOro CTBOJIAa paCCUMTHIBAEM METOAOM MPUOIMKEHUS A0
COBIIAJICHUS IPUHSATHIX U PACUETHBIX BeIMYUH 10 dhopmyiie (2.30)

B pe3ynbrare npoBeAEeHHBIX BBIYACICHUH TTOYyYaeM:

— BBICOTA (PAKETHLHOTO CTBOJIA COCTABIISIET 85 M

— IJIOTHOCTh TEIUIOBOI'O MOTOKA OT IJIaMEHU Y OCHOBaHHUA (haKeJIbHOIO
crBosia — 4,089 kB1/m2.

IIpoBepoYHBI pacyeT IUIOTHOCTH TEIUIOBOTO IIOTOKA HAa TPaHULE
oOBaJIOBaHMSL.

[IpoBeneH MpoOBEPOYHBIN pacyeT MIOTHOCTH TEIIOBOTO MOTOKA HA FPAHMILIE

00BaIOBaHUSA q)aKCHBHOﬁ YCTAaHOBKH B COOTBCTCTBHHU C MCTO,ZIPIKOﬁ, HU3JI0KEHHOU B
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IT1b 03-591-03 «IIpaBuna yctpoicTBa U 0€30MaCHON AKCIUTyaTallMK (pakeIbHBIX
cucrem» (yTB. moctaHoBieHueM ["ocroprexuaaszopa P® ot 10 urons 2003 r. N 83).
[I10THOCTH TEMJIOBOTO MOTOKA OT IUIAMEHH IPOBEPSIEM  IPHU BHIOpAHHOM

BBICOTE (bakeIbHOTO CTBOJIA 1o bopmye (2.28)
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HCXOI[HLIG JaHHBIC U PC3YJIbTATHI PACUCTa IIPUBCACHLI B T&6JIPIH€ 5.2.

Ta6J'II/IHa 52 - PQSYJILTaTBI PpacucTa IMIOTHOCTHU TCIIJIOBOI'O IIOTOKA

HanmenoBanwme nokazaresst Ennnuna 3HaueHus
U3MEpPEHUS

Bricora pakenbHOrO cTBOJIA, HM M 85

PaccTrostnue oT hakeabHOTO CTBOJIA /IO TPAHUIIBI M 87

oOBajstoBaHusd, X

Paccrostnue oT nieHTpa U3nydeHus IJIaMEHU J10 M 3)

Bepxa cTBoJja, Z

[[JT0THOCTH TEMIOBOIO MOTOKA OT MJIAMEHH, (y kB1/M? 2,126

[170THOCTh TEIJIOBOTO TOTOKAa B PacYETHOMN kB1/M? 0,66

TOYKE, (.

B coorBerctBun ¢ I[Ib 03-591-03 «IIpaBuna yctpoiictBa u 0Oe30macHON

9KCIITyaTallnun q)aKeJ'IBHBIX CUCTEM» MPCACIBbHO JOIIYCTUMAs IIJIOTHOCTh TCILJIOBOTI'O

II0TOKA HA OTPakJeHUH (PaKeIbHON YCTAHOBKH (ny = 2,8 kB1/M?. CneoBaTensHo,

MPUHUMAEM PACUETHYIO BBICOTY (haKeJIbHOTO CTBOJA 85 M.

Jlia obecrieueHUs] HEOTPAHWYEHHOI'O IMPEOBIBAaHUS IEPCOHANIA IPENEIBHO

JonyCTuMasl IUIOTHOCTb TEIUIOBOI'O IIOTOKA (py

1,4 xBt/M%. D10 ycioBue

BBITIOJIHSETCS] HA PACCTOSIHUM CBBIIIE 189 M 0T ocHOBaHUs (DaKeNbHOTO CTBOJIA.

5.2 Pacuet BbICOTHI (paKeJHLHOI0 CTBOJIA HU3KOTO TaBJICHUSA

I/ICXOI[HBIG JaHHBIC IJIA PaCdCTa BBICOTHI (baKeanoro CTBOJIa IIPUBCIACHLI B

tabnure 4.3.

B coorBerctBun ¢ IIb 03-591-03 wmaccoBbIli pacxox raza B3ST C

kodddummentom 1,5 kak aBapuifHbIE COpPOC OT YCTAHOBKM C HauOOJbIIEH

BEJIMUMHOMN ATOTO BBHIOpOCa.

Ta6nuna 5.3 — icxoaubie TaHHbIC 715 pacueTra

HaumenoBanue moxkazaresst Enunannesl 3HaueHune
HU3MEPECHUS

MaccoBblii pacxoj rasa, G Kr/C 9,16

MonekynsipHas Mmacca, M KI/(KI/KT/MOJIB) 44,703

Hwuzmas Tennota cropanus, Qy MJI>x/kr 47,58
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IToxa3arens agnadarTsl, K 1,294
Temmepartypa cOpacbiBaeMoOro rasa K 326,342
CkopocTh cOpackIBaeMOro rasa Mm/c 54,72
Huametp daxenbHOM TpyOsI, D M 0,3
MaxkcruMasbHasi CKopocTb BeTpa, Vi Mm/c 25
[IpenenbHO JOIycTUMast IUIOTHOCTD kB1/M? 48
TEIJIOBOTO TIOTOKA y OCHOBaHUS (PaKeITbHOTO

CTBOJIA, (uy

[Ipsimast conHeuHas paguanus, Jc kB1/M? 0,66
BricoTta 00bekTa, h M 1,7

V,¢ - CKOPOCTBb 3ByKa B COpachIBA€MOM Tra3e, M/C:

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

WL = OTHOHICHHUEC CKOPOCTH HCTCUCHHUA K CKOPOCTH 3BYKa B C6paCBIBa€MOM

rasc:

u=V/V,. =5472/281,226 = 0,19

[Tpu p < 0,2 pexomenayercst mpuHUMaTh Z = 5D:

Z=15m.

V¢ - CKOPOCTh BETpa Ha YPOBHE IIEHTPa IJIaMEHH, M/C,

npu H + Z < 60 paccuutsiBaeM 1o Gopmyiie:

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

I[JI?I OIIPCACIICHUA YyIJIa OTKIOHCHHUA INNIaMCHH HaXOIHUM

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

TOTJIa YTOJI OTKJIOHEeHHUS ramenn o = 33,43°.

tgoo = V,/ V =

€ - KOB(l)CI)I/IHI/IeHT HU3JIy4YCHUA TINIIAMCHH, PACCUUTBIBACM I10 SMIIMPUICCKOMY

YPAaBHCHHUIO. 3HaueHUE SBISCTCS HpI/I6J'II/I)KeHHBIM, T.K. 3aBHCHT OT MHOI'HX

(bakTOpoB, B TOM YHCJI€ OT KOHCTPYKIIHH TOPEIIOK):

g = 0,048 * M%° = 0,048 * 44,703°° = 0,32

Hpe,ZICJIBHO A0IMyCTUMaAsA IINIOTHOCTb TCILUIOBOrO IIOTOKA OT INIAMCHHU Y

OCHOBAaHUA (l)aKeJ'IBHOFO CTBOJIa COCTABJISAACT

Quanr = Qg = Qc = 4,8 - 0,66 = 4,14 KBT/M2

KonmdecTBo Temia, BEIACISIEMOro IJIaMEeHEM, PACCUYUTHIBAEM 10 (hopMyJie
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Q =0Q,*G=4758*09,16 = 435,8328 M]Ix/c = 435832,8 kBT
BricoTy (hakembHOTO CTBOJIA PACCUUTHIBAEM METOJIOM MPUOIFKCHUS J0
COBNAJICHHS TPUHSTHIX M PACYCTHBIX BeIMIHH 10 Ghopmye(2.30)
B pe3ynprare mpoBeICHHBIX BEIYMCICHUHN MOJIy4aeM:
— BBICOTA (PAKETHLHOTO CTBOJIA COCTABIISET 93 M
— IUIOTHOCThH TEIJIOBOTO TMOTOKA OT IJIAMEHU Y OCHOBaHHS (DaKeTbHOTO
crBona — 4,031 kBt/m2.
[IpoBEpOYHBII pacyeT IUIOTHOCTM TEIUIOBOIO IIOTOKAa Ha TIpaHULE
0OBaJIOBaHMUSI.
[IpoBeneH MPOBEPOUHBIN pacyeT MIOTHOCTH TEIIOBOTO MOTOKA HA TPAHUIIC
oOBanioBaHus (pakeIbHONW YCTAHOBKU B COOTBETCTBUU C METOJUKOM, N3JI0’)KEHHOU B
ITb 03-591-03 «IlIpaBuia ycTpoiicTBa n 0€30MacHON IKCILTyaTannu (haKeITbHBIX
cuctem» (yTB. moctaHoBieHreM I'ocroprexnamzopa P® ot 10 uronst 2003 r. N 83).
[I[70THOCTH TEIJIOBOTO MOTOKA OT IUIAMEHH IMPOBEPSIEM  MPU BHIOPAHHOU
BBICOTE (haKeILHOTO CTBOJIA 110 hopmyite (2.28)
WcxonHble aHHbBIE U PE3YNIbTAaThl pacueTa MpuBeAeHbBI B Tabuie 5.4.

Tabnuna 5.4 — Pe3ynbTarhl pacyeTa MIIOTHOCTU TEIJIOBOTO MOTOKA

Euanusr
HaumMmeHnoBaHue nokas3areis 3HaueHus

HU3MEPECHHS
BricoTa ¢akensHoro crBona, H M 53
Paccrosinre oT (hakembHOTO CTBOJIA /IO TPAHUITBI " 51
oOBajstoBaHus, X
Paccrosinue OT 1ieHTpa M3My4YeHus IUIAMEHH 10 v 15
Bepxa CTBOJA, Z, ’
[1I0THOCTB TEIIOBOTO MOTOKA OT TJIAMEHH, (| kB1/M? 2,11
II;ToTHOCTE TEIUIOBOrO IIOTOKA B PACUSTHOU

p kB1/M2 0,66

TOYKE, (c

B cootBerctBuu ¢ IIb 03-591-03 «IIpaBuna yctpoiicTBa u Oe3omacHOM

AKCIUTyaTalK (aKeIbHbIX CUCTEM» MPEEIbHO T0MYCTUMAs INIOTHOCTh TEIIOBOTO
. _ 2

MOTOKa Ha OrpakJAeHUU (haKkeJIbHOU YCTaHOBKH (ny = 2,8 kB1/M°. CienoBaresnbHo,

MPUHUMAEM PACUETHYIO BBICOTY (DaKeIbHOro CTBOJIA 53 M.
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s oOecrieyeHuss HEOTPAHUUYEHHOTO MPEOBbIBAHMS TMEPCOHANa MPEAeNIbHO
JOMyCTHMasi IUIOTHOCTh TEIUIOBOTO MHOTOKa Oy = 1,4 kBr/M?. D10 ycnosue

BBITIOJIHAECTCS] Ha pacCcTOSTHUM cBbiie 112 M oT ocHOBaHUs (hakeTbHOTO CTBOJIA.
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IIpakTueckoe 3ansaTre Ne 6. YTeuku He(pTH U ra3za yepe3 OTBEPCTHE B
TpyOe
Henp 3anaTus: «ONnpenenuTbs pacxol XKUIAKOCTH 4YE€pe3 OTBEPCTHUE MpPH
aBapuu Ha HEPTETIPOBOJIEY.

Opranu3zanmonnas ¢GopmMa 3aHsATHS — TPAJAULMOHHASL.

Kinaccudukanusi MeTo10B KOHTPOJISI yTeUeK

[TosiBneHue yTeueKk COMPOBOXKAAETCS IENbIM DPSJIOM H3MEHEHUU (PU3MKO-
TEXHUYECKOTO COCTOSHHS TPyOONpoBOJa M TIPOCTPAHCTBA BOJM3W MeCTa UX
nosiBJicHUsl. Bo3HUKaeT XxapakTepHbIA aKyCTUYECKUN IIIyM. U3MEHSIOTCS JIaBJICHUE
U CKOPOCTb IIOTOKa, MOTpediiieMas MOIIHOCTh MEPEeKAYMBAIONIUX arperaTos.
Omymaercss 3ara3oBaHHOCTh HAJ  MOBEPXHOCTBIO Tpacchl. M3MmeHstorcs
TeMIlepaTypa, MarHUTHOE TOJI€ U AJIEKTPOIPOBOJHOCTh TPYHTAa B 30HE BBIXOJIA
NpoAyKTa U3 TpyOompoBoja. B 3Tol CBs3M CymIecTBYeT OOJBIIOE YHCIO CHCTEM
AKCILTYyaTaIMOHHOT'O KOHTPOJISI TEXHUYECKOTO COCTOSIHUSA TPYOOIpOBO/Ia.

O61mue TpeboBaHus K CUCTeMaM OOHAPYKEHHUS YTeUeK U 1e(PEKTOB: TOUHOCTh
OoOHapy>KeHHsI MaJlbIX TOBPSKICHUIA: OMEPaTUBHOCTh OOHAPYKEHUS KPYITHBIX
yTE€UeK: OKYMaeMOCTh 3aTPaT CUCTEMbI KOHTPOJIS.

Cpean OOJIBIIIOTO YMCIIa METOJIOB OOHApYXKEHHs yTeueKk K Haubosee
3¢ (HEKTUBHBIM OTHOCSTCSI METOIBI TOCTOSTHHOTO KOHTPOJISA. V3 3TOM rpyIIITBl MOKHO
BBIZICIUTH METOJI MAaTEMATHICCKOTO MOJICTUPOBAHUS THAPABINICCKOTO COCTOSHUS
TpyOOIIpOBOZla — HEMPEPHIBHOE CpaBHEHHWE W3MEPEHHBIX THUIPABIMYECCKUX
nmapamMeTpoB CO 3HAYCHHUSMH, CMOJCIUPOBAaHHBIMH B pEajbHOM BpPEMEHH C
nomMonisio OBM. B ciyuae pacxoxjeHus 3HaUYCHH yTeuka MMEET MECTO, a €€
pa3Mep U KOOpJUHATA OMPECISIIOTCS PACUCTHBIM ITyTEM.

CymiecTBYIOT pa3InyHbIe METOABI KOHTPOJIS YTEUEK.

MeTonpl CTaTUYECKOTO KOHTPOJISA OCYIIECTBISAETCS Ha TpPyOONpOBOIAX,
BPEMEHHO  OCTaHOBMBLIMX  TNepekauky. IlepekpbiBaioTcss  3aJBMXKKM  Ha

OInpCACICHHOM Yy4aCTKEC WU B TCUCHUC 15 mun H8.6J'IIOI[8.I-OT 3a UIBMCHCHHCM B HEM
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JaBJICHHUS. DTOT METOJ MO3BOJseT ¢ukcupoBarh yreuky 0.6 m-*/4. HemoctaTkom
METO/Ia SIBISIETCS HEBO3MOKHOCTh (PUKCAIIMHA MECTa MMOBPEKICHMUSI.

du3nyeckre METOABl KOHTPOJS: WM3MEHCHHME JaBJICHUS WJIH pacxoja
NIepPeKaYnBaeMOTO0 MPOYKTA: aKyCTHUECKON YMUCCHH: MAaTHUTHOM 1e(PEKTOCKOINY;
paraluOHHBIN; BU3YAIbHBIN; TPACCUPYIOIINX T'a30B H JIp.

PaccMoTpuM  ycTaHOBUBINIEECS HMCTEUYCHHE KUAKOCTH IIOTHOCTHIO TIPH
nocTosTHHOM Harope H B aTMocdepy depes Masioe 0TBepCTHE IIIOMIAABI0 @ B THUIIE
pe3epByapa (pucyHok. 6.1). OTBepcTHE CUUTAETCS MaJbiM, €ciik ero auamerp d <

0,1H.
Pucynok 6.1 — Cxaroe ceueHue CTpyH KHJIKOCTH Ha BBIXOJIE U3 OTBEPCTHUS

YacTuIiel KHJIKOCTH HE MOTYT JIBUTAThCS IO W3JOMAaHHBIM TPAaCKTOPHSIM.
UMEIOIUM yIJIOBBIE TOYKH. TpPAaeKTOPHHM YACTHI[ JKHIKOCTH II0 Mepe HX
MPUOJIMKEHUS K OTBEPCTHIO TUIABHO MCKPHBIISIOTCA. HanOolblliee MCKpHBIICHHE
UCIBITBIBAIOT TPACKTOPHHM TEX YACTHIl, KOTOPHIE MOAXOMAT K OTBEPCTHIO BJIOJIb
CTCHKH pe3epByapa WiIu TpyObl. B MecTax MCKpUBIICHHUS TPACKTOPHUH BO3HUKACT
IIEHTPOOCIKHAS CHWJIa, HaANpaBlIeHHAs BHYTPb CTPYH, B pPE3yJbTaTe Yero >KHBOE
CCUCHHUE CTPYH MOCTEIEHHO YMEHBIIACTCS JO HEKOTOPOH MUHHUMAJILHOW BETMYNHBI
®.. ITO CEUCHHE, KOTOPOE HA3BIBAIOT CHCAMBIM CeyeHuemM OTCTOUT OT IJIOCKOCTH
OTBEPCTHS MPUMEPHO Ha paccTosHUU oiHoro nuamerpa d. Hmke storo ceuenwus
XKHUJIKOCTh KaKOe-TO BpPEMs JIBFDKETCS B BHJE KOMIIAKTHOH CTPYH, 3aTeM CTpYs
HACBIIIACTCS BO3yXOM, HAYMHACT JPOOUTHCS U TEPSET KOMIIAKTHOCTb.

Benuunna oTHOMIEHUS

e=w.l w (6.1)

Ha3bIBACTCS KO uyuenmom cocamus CTpyH.

Bce motepu Hamopa COCPEIOTOYEHBI B IUIOCKOCTH OTBEPCTHS, KOTOPOE
SIBJIIETCSI MECTHBIM COMPOTUBJICHUEM. CKOPOCTh XHUIKOCTH B C)KAaTOM CCUCHUHU

ONpCACIIACTCA N3 BBIPAKCHUA

U= ¢,/ 2gH (6.2)
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rie (¢ — KOdPPUIMEHT CKOPOCTH, YUYWUTHIBAIOIIUA BCE MECTHbBIE
COMPOTHUBJICHUS MIPU UCTEUECHUHU KUIKocTu: H — Hamop, noa AeiicTBUEM KOTOPOToO
MPOUCXOJIUT UCTCUCHHUE:!

H=z+%2 (6.3)
Pg

r7ie p — M30BITOYHOE IaBJICHUE B PE3EpPBYape; Z — YPOBEHb KUAKOCTH HAJ
OTBEPCTHEM (F€OMETPUUECKUNA HATIOP).
Pacxon KuAKOCTH Yepe3 OTBEPCTUE PABEH MPOU3BENCHHUIO CKOPOCTU CTPYHU

Ha 1j1omaab €€ CKaToro CCYCHMA:

Q = wu./2gH (6.4)

rae U = €p — Ko3)PUIUEHT pacxo/a.

[Io Mepe yBenuueHHs CpoKa CIyKObl TpPyOONPOBOJOB YBEIMYMBAECTCS
BEpOSITHOCTh aBapuil 3a CUET HapyUIEHUs UX repMeTHYHOCTU. Cpelli MHOXKECTBa
OPUYUH, TPUBOIAIIMX K HAPYLIEHUIO LEJIOCTHOCTH TPyOONpOBOJOB, HamOojee
pacnpoCTpaHEHHBIMHU SIBJIIFOTCS: MEXaHUYECKHE TOBPEKICHUS: KOPPO3Us MeTallja:
3aBOJICKOM Opak Mpu M3rOTOBJIEHUHU TPYO: MoXas CBApKa CTHIKOB MPU MOHTAXKE;
HECTallMOHAPHBIE MPOLECCHl B TpyOaxX, COMPOBOXKIAaEMbIE PE3KUMHU KOJECOAHUSIMU
JABJICHUS.

[Ipouiecc ydera yreduek HEPTH [OCTATOUYHO TpynoeMok. CyliecTBYIOT
CHelualbHble KOMIBIOTEPHBIE MPOrPAMMBI JIJIsl pacdyeTa aBapUHHOIO MCTEYEHUS
HedTH U3 TPyOONIPOBOAA MPH €ro pasrepmeTusanuu. [Ipoecc ucteueHus HepTu us3
OTBEPCTUS B CTEHKE TPYOBbI BKJIIOYAET B Ce0sl CIEAYIOIINE TPU CTaAHH.

Ilepsas cmaous HaMOPHOTO UCTEUEHUS MPOUCXOTUT Tipu padoTarorieit HIIC
OT MOMEHTA aBAPUU JI0 MOMEHTA OTKJIFOUEHHUS NEPEKAYMBAIOIIEH CTaHIMK. B 3TOT
NEepUOJ [aBJICHUE B MECTE aBapMU HE MEHSETCS BO BPEMEHU U KOJHWYECTBO
BBITEKIICH HE(TU OINpenemnsieTcs] pa3HOCThIO JABJICHUH, IJIOIIAABI0 OTBEPCTHUS U

NpOAOIZKUTCIbHOCTEIO 3TOI'O IEproJa.
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Bmopas cmaous WCTEUEHUS MPOUCXOJUT C MOMEHTa OTKIIOYEHUS
MEePEKAYUBAIONICH CTAHIIMM JO MOMEHTAa M3OJISIUU I0- BPEXKICHHOTOYYacTKa
He(TEpOBOIa TMHEHHBIMH 3aIBI)KKaMU. B TedeHne 3Toi cragun HeTh BBITEKACT
yepe3 OTBEpCTHUE MOJ ACHCTBHEM COOCTBEHHOro Beca. [Ipu 3TOM B HaMBBICHIMX
TOYKaX TPyOONpPOBOAA TIOCIEIOBATEIHHO TPOUCXOIAT Pa3pPhIBBI CIUIONTHOCTH
MOTOKa M 00pa3yrOTCs MOJIOCTH, 3aMIOJIHEHHbIE HACBIIIEHHBIMU TapaMu HEPTH.

Tpemvsi cmaousi O€3HANOPHOTO MCTEUYCHHS HAYMHAETCA C MOMEHTa
MEPEKPBITHS JIMHCWHBIX  3aJIBIDKCK, OTCEKAIOIMUX TOBPEKICHHBIH yYacTOK
TpyOOmIpoBOJa, A0 MOMEHTA JIMKBUIAIIMHA aBapUM WA TIOJHOTO BBITCKAHUS
TpaHCHIOpTUpYEeMOH >kuakocTh. Ha 3Tol ctaguu HeTh TakKe BBITEKACT O]
IIEUCTBHEM COOCTBEHHOI'O Beca.

[Io mepe BbITEKaHUS KUAKOCTH M3 TPyObl BBICOTHAs OTMETKA 3epKaja
I'YMEHBIIIAETCA, TO3TOMY B pacyeTax Y4YUTHIBAIOT, YTO 3Ta OTMETKA SBISETCS
¢bynakmueirt Bpemenn Z =f[t). Ilociae mOCTHXKEHHUS OITYCKAIOMUMCS 3€pKajoM
OTMETKM BEpPIIMHBI V-00pa3HOro KOJeHa J>KUJIKOCTh B OTOM  KOJICHE
OCTAHABJIMBAETCS, CTOJNO SKUIKOCTH paspeiBaeTcs. Jlamee 3epkano HedTH
OITyCKaeTCsl, HAUWHasl C BEPIITMHBI KOJIEHA TPYOBI.

KonTposnbHbIE BOITPOCHL:
1. Kakue obmiue TpeboBaHUs K CUCTEMaM OOHAPYKEHUS yTeueK?
2. HazoBuTe OCHOBHBIE NMPUYUHBI, MPUBOAIINE K HAPYIICHUIO IEIOCTHOCTHU
TpyOOmpoBoa.
3. Kakue cragum Bkitouaet B ceds mpoliece ucredeHust Hetu u3 TpyoonpoBoa.

Onummre uX.



63

CnuCcoK peKOMeH/yeMoii JIUTePaTyphbl

1. Terenemun B.B. 3amura oxpyxkaromed cpenbl B HedTerazoBom
komiuiekce, M3a.mom «MaTennekT», 2009 r., -351 c.

2. O6mas sxosorus: yuyeoHuk s By30B / cocT. A. C. CTemaHOBCKHUX. —
M.: FOHUTH, 2001. — 510 c.: un. — bubmuorp.: c. 508-509. - ISBN 5-238-00195-
9

3. bynatoB , A.M. Oxpana okpyxatomieil cpeasl B HedTerazoBoi
npombinuieHHocTr/ A. W. bynatos, [1.I1. Makapenko, B.1O. IllemeTtoB. — M.:Henpa,
1997. - 483 c.: mi. — bubmmorp.: c. 470-481. — ISBN 5-247-03694-8

4, HoBukoB, }O0.B. Okonorusi, okpyxawolas cpera U 4YeJIOBeEK:
(yue6.mocobue) / FO.B.HoBukoB. — M.:®@aup-Ilpecc, 1999.-320 ¢. — bubnuorp.:
c.311-315.- ISBN 5-8183-0110-9

5. Jlozanogckas, .H. Dxonorust u oxpana 6uochepsl npu XUMHUIECKOM
3arpsisHeHun: yde0. mocooue s By3oB / M.H. Jlo3zanosckas, J1.C. Opnos, JL.K.
CanoBaukoBa. — M.: Beicmras mkosma, 1998. — 288 c. :un. — bubnuorp.: c. 284-285.
- ISBN 5-06-002590-X



64
MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIMA
deepanbHOe rOCyIapcTBEHHOEe ABTOHOMHOE 00pa3oBaTe/IbHOEe yUpesKaeHue
BbICIIEro 00pa3oBaHuA
«CEBEPO-KABKA3CKHH ®EJEPAJIBHBIA YHUBEPCUTET»

METOAUYECKHUE YKA3AHUSA
110 OPraHM3aLlMH U NIPOBeJeHUI0
CaMOCTOSITEJILHOM PadoThI

«OxpaHa okpy:kawowei cpeabl B HeprerazoBom aeJie»

JUTsL CTyJIeHTOB HanpasiieHus noaroroBku 21.03.01 HedrerazoBoe neno HanpaBIeHHOCTh
(mpoduns) «IKcruryaTanus U 00CIy>KUBaHHE 0ObEKTOB TOOBIYM HEDTH»

CraBpomnosnb 2026



65
Metoandeckue peKOMEHIAIMN TpeaHa3HAaYeHBI IS CTyIeHTOB By3a «CeBepo-Kapkazckuii (hemepalibHBIN

YHUBEPCUTET
Tlenu MeToAMYECKUX PEKOMEHIAITHH:
1. Meroaudeckoe COMPOBOXKICHHE TpoIlecca BBEACHHS M peanu3anun TpeboBanuit deaepaabHOTO
rOCy/IapCTBEHHOTO 00pPa30BaTEILHOTO CTaHJapTa Beiciiero obOpaszoBanus (manee ®I'OC BO), momomrs mpu
pa3paboTke paboumx y4eOHBIX MPOrpaMM JUCHHUILUIUH U TPOPECCHOHAIBHBIX MOAYJICH 00pa30BaTeNbHON

nporpammsl (manee OI).

2. Cozmanme B 00pa3oBaTenbHOM  YUPEXKIECHHH  y4eOHO-METOAMYECKOTO  OOecTieueHUs

00pa3oBaTeIbHOTO MpoIiecca.

Meromuueckrne peKOMEHAANN OMPEIENSIIOT CYITHOCTh CaMOCTOSITENIFHOW PadOTHI CTYJEHTOB B BYy3e, €€

Ha3zHaueHHE, ITIAHUPOBaHKE, (POPMBI OPraHU3aLKUU U BUABI KOHTPOJIS.
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Conep:xanue

1. HopmaTuBHOe 00ecniedeHue caMocTosITeIbHOM padoTsl B PI'OC BO.
2. HaznaueHue U BU/IbI CAMOCTOSITEIbHOI PadOTHI CTY/IEHTOB.

3. KoHTpPOJIb caMOCTOATEIbHOW PA0OTHI CTY/IEHTOB MpPenoAaBaTe/siMu.
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1. HopmaTtuBHOe o0ecnieueHne camocrositenbHOi padorsl B PI'OC BO

1.1. ®I'OC paznen: «TpeboBanus kK ycinoBusMm peanuzannu Ol»:

— TpeOoBanus K 00s3aTEIBHOMY MHHHMYMY COJICpXaHHS 00pa3oBaTeNbHON MPOrPaMMBI
IIOATOTOBKHU CIIELIUAJIACTA, K YCIOBUAM €€ pealIn3alii U CPOKaM €€ OCBOCHUS OIPEACIIAIOTCS HACTOSIIUM
(denepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM;

— OCHOBHasg oOpa3oBaTeibHasi IMPOrpaMMa IOATOTOBKH CHEIHAIMCTa COCTOUT M3 TUCIUILINH
OOIICHAYYHOTO M MPOPECCHOHATHHOTO ITUKIIOB, COCTOSIIUX W3 0a30BOM M BapUaTHBHOW dYacTedl
JTUCIUILIUH 10 BBIOODY;

— MaKCHUMaJIbHbIN 00beM y4eOHON Harpy3KH CTyAEHTa yCTaHaBIMBaeTCs 54 yaca B HEAENIO, BKIIOYAs BCE
BH[IBI Ay TUTOPHON M BHEAYIUTOPHOMN (CAaMOCTOATENBHOM) yudeOHOM paboTHI.

Bo Bpemsi caMoCTOSITENbHONW MOATOTOBKHM 0OOydaromuecsl DOJDKHBI ObITh 0OECIEeYeHBbl JOCTYIIOM K CEeTH
Wntepuer. Peanuzaums oOpa3oBaTenbHON NporpaMMbl TOATOTOBKH CIIEHUANMCTa JODKHA 00eCTeuMBaTHCS
JOCTYTIOM KaXKJIOTO CTyJeHTa K OnOnroTedHsiM (oHIaM 1 6a3aM JaHHBIX, (POPMUPYEMBIM TI0 TTOJTHOMY TIEPEUHIO
JUCLUIUIMH 00pa30BaTeNbHON MPOrpaMMBI U3 pacueTa 00ecleueHHOCTH YUeOHUKaMU W YUYeOHBIMU MTOCOOUSMH HeE
MeHee 0,5 sK3eMmIUIsipa Ha OJIHOTO CTyAeHTa. bubnmoreka By3a JOKHA HMMETh JOCTATOYHOE KOJHMUYECTBO
COBPEMEHHBIX YU€OHUKOB M YU4€OHBIX OCOOHH 1O BCeM LUKIaM JUCLUIUIUH U IOCTOSHHO BOCIIOJIHATHCS HAYYHOH
JUTEPATypOl U NEPUOIUUECKUMH U3AaHUSIMH HeTera3oBoro npoQuiis

O0beM BpeMeHH, OTBEJICHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSTENFHYIO paboTy, HAXOIUT OTPasKEHHE:

° B paboueM y4eOHOM IUTaHE — B IIEJIOM MO TEOPETUYECKOMY OOYYEHHIO, KKIOMY U3 IIHKIOB
JHUCIUIUINH;
° B pabounx mporpaMMax yaeOHBIX TUCIUILTAH [UAKIIOB TUCIUILTHH C paclpeiesieHneM o pa3aeiiaM

WK KOHKPETHBIM TEMaM.
2. HazHayeHue U BU/IbI CAMOCTOSITEIbHON PaGoThl CTYI€HTOB.
CamocrosTenbHas pabota MPOBOIUTCS C IETbIO:

o CHUCTEMAaTH3alliy U 3aKPEIUICHUS MONYYEHHBIX TEOPETUYECKHX 3HAHUHU M MPAKTUYECKUX YMEHHH
CTYIECHTOB;

o yrITyOJICHUS U PACIIMPEHNUS] TEOPETHYESCKUX 3HAHUIA,

. (hopMHpOBaHUs YMEHUH HCIIONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO JJOKYMEHTAIIUIO 1
CIIELUAIBHYIO JINTEPATYPY;

. Pa3BUTHS MO3HABATEIBHBIX CHOCOOHOCTEH M aKTMBHOCTH CTYAEHTOB: TBOPYECKOM MHHMLUATHBBI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH, OPraHU30BAHHOCTH;

. (opMHpOBaHHE  CaMOCTOSITEIBHOCTH  MBIIUIEHUsS,  CIIOCOOHOCTE K  CaMOpPAa3BHUTHIO,
COBEPIICHCTBOBAHMIO M CAMOOPTaHU3alIVH;

. (hopMHpOBaHUs TPAKTHUECKUX (00IEeYIeOHBIX U MPOPECCHOHANBHBIX) YMEHHUI U HABBIKOB;

o Pa3BUTHIO UCCIIEI0BATENBCKUX YMEHUM.

B yue6HOM mporiecce OV BBIIEINSIOTCS J1Ba BUJa CAMOCTOSTEIBHOMN PaOOTHI:

N

AyaunTopHas no AUCUMNANHE, BHeayauMTOpHan No AUCUMNINHE,
MEeXANCUMNANHAPHOMY Kypcy MEeXANCUMNINHAPHOMY KypCy
1
BbINO/IHAETCA Ha Y4EBHbIX 3aHATUAX, BbINOHAETCA N0 334aHMIO
nofA HeNnoCpeACTBEHHbIM npenogasarens, Ho 6e3 ero
PYKOBO/CTBOM Npenoasatens 1 no HenocpeACTBEHHOTO YYacTHA.

€ro 3ajaHuto

BreayauropHasi caMocTosTeNIbHAs padoTa - TUTaHupyeMas yaeOHas, yueOHO-HCcCIeI0BaTeNbCKast, HayqHO-
HCCIIeIOBAaTEIhCKAs pab0oTa CTYACHTOB, BEITIOIHIEMAas BO BHEAYAUTOPHOE BpeMs TI0 3aJJaHHIO U MTPH METOTUIECKOM
PYKOBOZICTBE MPETOAaBATENsI, HO 0€3 €ro HeTIOCPEACTBEHHOTO YUACTHSL.

3. KoHTpoJIb caMocTOATEIbHOI padoThI CTYAeHTOB NpPenoAaBaTeIsIMH.
KoHTpOIIb caMOCTOATENIBHOI PabOTHI CTYICHTOB TIPELyCMATPUBACT:



68

o COOTHECEHHUE COJICPIKAHUS KOHTPOIIS C LENSIMHU O0YyUCHHS;

. 00BEKTHBHOCTH KOHTPOJIS;

o BaJIMJIHOCTh KOHTpOJI (COOTBETCTBHE MPEIBSBISCMBIX 3alaHHii TOMY, 4YTO TMPEANONaracTcs
TIPOBEPHUTB);

o TG hepeHIMAINI0 KOHTPOIBHO-H3MEPUTEIILHBIX MaTEPHAIIOB.

@DopMBI KOHTPOJISI CAMOCTOSITEIbHOM padoThI
[IpocMoTp 1 IpoBepKa BBIIIOTHEHUS] CAMOCTOATENLHON pabOoThI IIPENoJaBaTeIeM.
CamornpoBepka, B3aMOIPOBEPKa BHIIIOJIHEHHOT'O 3aJaHus B IPYIIIIE.
OO6cy>kaeHue pe3ynbTaToB BHITOJHEHHON paOOTHI Ha 3aHATHH.
TectupoBaHue.
IIuceMeHHsIH onpoc.
YcTHBIM omnpoc.
WNunuBunyansHoe cobeceqoBaHMeE.
Konnoksuym.
Ot4er o mpojenanHon padore.
0. 3amwuTta pedepaToB HWIU KypCcOBOH paOOTHI.
1. Tsopueckwuii KOHKYpC.
12.  UnTepHeT - KOHpEPEHITUH.
13.  Kontpomnbnas padoTa.

RBOoOoNoO~WNE

Kpurtepun oueHkH pe3yJbTaTOB CAMOCTOSITEILHON padoThl
Kpurepusmu olieHOK pe3yIbTaTOB BHEAYAUTOPHON CaMOCTOSTENILHON pabOThl CTYACHTA SIBIISIFOTCS:

o YPOBEHBb OCBOCHUS CTYJICHTOB y4eOHOTO MaTepHana;

o YMEHUS CTYJICHTa HCIIOIb30BaTh TEOPETUIECKNE 3HAHUS MPH BHIMOJIHEHUN NPAKTHYECKHX 3a/1a4;

o ¢dbopmupoBaHre HaOOpa W3 OOIIEKYJIBTYPHBIX U MPOPECCHOHAIBHBIX KOMIIETEHIMHA OyAyIero
CTICIMANINCTA;

o YMEHHS CTYACHTa aKTUBHO HCIIOJB30BaTh JJIEKTPOHHBIE 00pa30BaTEeNIbHBIE PECYpCHI, HaXOIUTh
TpeOyrouyrocs MHGOPMAIHIO, H3ydYaTh €€ ¥ IPUMEHSTh Ha MPaKTHKE,

o 00OCHOBaHHOCTB M YETKOCTb M3JI0KEHUS OTBETA;

o o(hopmIIeHHE MaTepuala B COOTBETCTBUY C TPEOOBAHUSIMUY;

o YMEHHE OPUEHTUPOBATHCS B TOTOKE HH(POPMAIINH, BBIACIATH INIABHOE;

o yMeHHE YeTKO chopMmyimpoBaTh NpoOiieMy, NpPEITIOKUB €€ pelIeHHe, KPUTHYECKH OIEHUTH
pelIeHUEe U ero MOCJIeICTBHUS;

J yMEHHE M0Ka3aTh, MPOAHAM3NPOBAThH allbTEPHATHBHBIC BO3MOXHOCTH, BAPHAHTHI IEHCTBUH;

o yMeHue c(hOpMHPOBATH CBOIO MO3UIIHIO, OIIEHKY M apTyMEHTHPOBATE €e.

Conep:xaHue BHeAYAUTOPHOI CaMOCTOSITEILHOM
NeAAITeILHOCTH CTYAeHTOB
Meromuueckue yKka3aHUs JUIsl CTYJICHTOB IO BBITIOJTHEHHUIO CAMOCTOSTEILHOM PabOTHI:
1. IToaroroBka K JEKIIAIM
2. [loaroroBka K NPakKTUYECKUM 3aHITHUIM



