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HPEAUCJIOBHUE

Henpto w3ydyeHUss AUCHUIUIMHBI «OXpaHa OKpyXarwllell cpeasl B
He(TerazoBoM Jiene» sBiseTrca (opMHpoBaHHME HaOopa OOLIEKYJIbTYPHBIX U
mpoecCHOHANBHBIX KOMIMETEHIMN Oyaymiero OakajgaBpa IO HampaBIICHUIO
noaroroBku 21.03.01 «Hedrerazoroe nenoy».

3amaveil OCBOEHUS IUCIUIUIMHBI SIBISIETCS MPHOOPETEHHE CTyACHTaMU
3HaHUM 00 3KOJIOTMYECKOW YCTOMYMBOCTU MPUPOTHON Cpelbl K TEXHOTCHHOMY
BO3JICMCTBHIO IIPOLIECCOB CTPOUTENIBCTBA M DKCIUIYaTallMM CKBA)XMH, TPAHCIIOPTA
He(TU ¥ Ta3a; MPaBOBOW OCHOBE OXPaHbBI OKPYKAIOIICH TPUPOTHOM CPE/IbI; TEXHUKE
U TEXHOJIOTMM OYMUCTKM U YTUIIM3ALMH OTPaOOTaHHBIX OYpOBBIX PAcTBOPOB H
1u1aMa; BbIOOpe MPUPOa0OXpaHHbIX MeponpusTuil B HI'/L.

Komnerennuu o6yuaromierocsi, ¢GopMupyeMble B pe3yJibTaTe€ OCBOEHUS
JUCIUIUIMHBL: CHOCOOHOCTD OLIEHUBATh PUCKU U TPUHUMATH MEPHI IO 00€CIIeYEHUI0
0€30MacHOCTH TEXHOJOTUYECKUX TMPOIECCOB B HE(PTEra3oBOM IPOU3BOJICTBE,
3aIMUTHI HEJIP U OXpaHbl OKpyxatoen cpeasl — OIIK-4.

B pesynbTate OCBOEHUS AUCHUIUIMHBI OOYYArOIIMIICS MOJKEH: 3HaTh: -
mpaBuia 0e30macHO paboOThl B 1a0OpaTOPUSIX; - OPraHU3AIMOHHBIE U MPABOBHIE
CPEACTBAa OXpaHbl OKpYXKAlOLIEW Cpeapl; YMETh: - TPAMOTHO HCIOJIb30BaTh
HOPMATHBHO-IIPABOBbIE aKThl MpPU PabOTE C IKOJIOTMYECKOW TOKyMEHTauuew; -
MPUMEHITh B  MPAKTUYECKOW  JICITENBbHOCTH NPUHUMUIIBI  PAlMOHAIBLHOTO
WCIIOJIb30BAaHUSI MPUPOJHBIX  PECYpCOB; BIaAeTh: - METOAaMH  BbIOOpa

PAlMOHAIBHOTO CHOCO0a CHHMYKEHHS BO3JIEHCTBHSI HAa OKPYXAIOLIYH CpEmy.
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IpakTnueckoe 3ansaTue Ne 1. OcHOBHbIe TPeOOBAHMS B 00J1aCTH OXPaHbI

OKpY:Kaollei cpeabl HA NPeANPUATHAX HeQTera3oBoro KOMILJIeKca

Lenp 3ansTus: «O3HAKOMHUTHCSI C OCHOBHBIMUA HOPMATHUBHBIMU JIOKYMEHTAMHU
U UX TpeOOBaHUSMHU B OOJACTHU OXpaHbl OKpYKawIlel cpenbl B HedTerazoBoit
oTpacinmy.

OpranuzaiionHasi popMa 3aHsITHS — TPaAULIMOHHAS.

[To ®enepanbHOoMy 3aK0oHY «O0 oxpaHe okpy:xarouiei cpeas» ot 10.01.2002
No 7-®3 tpebGoBanusi B 00JacCTH OXpaHbl OKpYyXaroleh cpeipl (Janee Takxke —
MPUPOIAOOXPAHHBIE TPEOOBAHUS) — ATO MPEABSBISIEMbIE K XO34MCTBEHHOW U MHOM
JeSITeNIbHOCTU 00sA3aTeNbHBIE YCIOBUS, OrPAaHUYEHHUS WM HMX COBOKYITHOCTb,
YCTAaHOBJICHHBIE 3aKOHAMHM, HWHBIMM HOPMAaTHBHBIMH IIPAaBOBBIMH  AKTaMH,
MPUPOJOOXPAHHBIMA HOPMATUBAMHU, TOCYJaPCTBEHHBIMHU CTaHAApTaMH B 00JIacTH
OXpaHbl OKPY’KAIOIIEH CPEBl.

B o6mem Buzie mpupoaooXpaHHble TpeOoBaHUsI K 00bEKTaM HEPTEra3oBoro
KoMmIuiekca chopmynupoBansl B cr. 46 denepanmbHoro 3akoHa «OO0 oxpaHe
okpyxatoiei cpeas» (B pen. @enepanbHoro 3akoHa ot 18.12.2006 Ne 232-D3)
«TpeboBanuss B 00nacTH OXpaHbl OKPYXKAIOIIEH Cpenbl OpH pa3MEIIeHUH,
IIPOEKTUPOBAHUH, CTPOUTENIBCTBE, PEKOHCTPYKLMH, BBOJE B OSKCIUIyaTalUIO H
JKCIUTyaTalMM  OOBEKTOB HE(PTEra3of00BIBAIOIINX IPOU3BOJACTB, OOBEKTOB
nepepabOTKU, TPAHCHOPTUPOBKU, XpaHEHUs W peanu3alud HePpTH, rasza Hu
IPOAYKTOB UX MEPEPaOOTKI».

IIpaBoBBIE HOPMBEL:

1. Pazmemienue, NpoeKTUPOBAHKUE, CTPOUTENIBCTBO, PEKOHCTPYKIIUS, BBOJ B
AKCIUTYaTaIMI0 U 3KCIUTyaTalus 0ObEeKTOB He(Tera3o o0bIBaOIINX TPOU3BO/CTB,
00BEKTOB NEepepadOTKU, TPAHCIIOPTUPOBKH, XPaHEHUS U peanu3aluu HeTH, raza u
OPOAYKTOB HMX IEpepadOTKH JOJDKHBI OCYIIECTBISATHCS B COOTBETCTBHM C

TpC6OBaHI/IHMI/I, YCTAHOBJICHHBIMHX  3aKOHOAATCIILCTBOM B obnactu OXPaHbI
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OKPY’KarOIIEH CPEbI.

2. Ilpu pa3menieHuu, MNPOEKTUPOBAHUU, CTPOUTEIBCTBE, PEKOHCTPYKIHUU,
BBOJIE B DKCIUIyaTallUl0 M SKCIUIyaTaluu OOBEKTOB HedTera3oo0bIBaloOmnUX
MIPOU3BOJICTB, 0OBEKTOB MEePePabOTKH, TPAHCTIOPTUPOBKH, XPAHCHUS M PeaTTU3aAIAH
HedTH, ra3a W TPOAYKTOB HX TNEpepadOTKU JIOJDKHBI TMPETyCcMaTpUBaTHCS
3 PeKkTUBHBIE MEPBI MO OYMUCTKE U 00€3BPEKUBAHUIO OTXOJOB MPOU3BOJICTBA U
cobopa HedTAHOTO (TIOMYTHOTO) Ta3a ¥ MHUHEPATU30BAHHON BOJBI, PEKYJIHTUBAITUN
HapyUIEHHBIX U 3arpsi3HEHHBIX 3€MeJb, CHUKEHUIO HEraTUBHOTO BO3JIEUCTBUS Ha
OKPY’KAIOILyI0 Cpeay, a TakXe IO BO3MEIICHHMIO BpeAa OKpyKarouledl cpene,
MPUYMHEHHOTO B MPOIIECCE CTPOUTENHCTBA U IKCIUTyaTallMN YKa3aHHBIX OOBEKTOB.

3. CrpouTenbCTBO W JIKCIUTyaTanusi OO0BEKTOB HedTera3o100bIBaIOIIUX
MIPOU3BOJICTB, 00BEKTOB IEPEPAOOTKH, TPAHCTIOPTUPOBKHU, XPAHEHUS U PEATTU3AIIHIH.
OcHoBHBIE TpeOOBaHUS B 00JIACTH OXpaHbl OKPYKAIOIICH Cpelibl Ha IPEATPUSTUIX
HedTerazooro komiiekca (ct. 23, m. 1, 2), OCyIIECTBICHHIO BHIOPOCOB Ha
OCHOBaHHH pasperieHuit (ct. 23, m. 4), cOOII0ICHNIO0 YTBEPKICHHBIX TEXHOJIOTHIA U
HOpPMAaTHBOB  KauecTBa OKpykarwmeil cpenbl (ct.  39) orpaxeHsl U
KOHKpeTu3upoBaHbl B OenepanbHoM 3akoHe «O0 oxpane aTMOC(HEpPHOT0 BO3TyXa»
ot 04.05.1999 No 96-®3 (ct. 12, 14, 16). Ilopsamok pa3pabOTKH HOPMATHBOB
npeaesbHO  JonycTuMbiX  BeiOpocoB  (IT[IB) ompeneneH mocTaHOBICHUEM
IIpaButensctBa P® ot 02.03.2000 Ne 183 «O HOpMaTHBax BBIOPOCOB BPEIHBIX
(3arps3HAIONINX) BEIIECTB B aTMOC(EpHBI BO3AyX M BPEIHBIX (PU3NYECKUX
BO3J/ICCTBUI Ha Hero». Pa3paborka HopmaTuBoB [1JIB ocymiecTBisiercst B Hamen
ctpane yxe okoiio 30 net B coorBercTBUU ¢ ['OCT 17.2.3.02-78 «Oxpana npupoibl.
Atmocdepa. TlpaBuiia ycTaHOBIIEHHS JTOMYCTUMBIX BBIOPOCOB BPEIHBIX BEIECTB
MPOMBINUICHHBIMU ~ TIpeAnpusitusiMu». HopmatuBel kadecTBa aTMOC(hEpHOro
BO3/lyXa YCTAaHOBJIEHbl B TUTMEHUYECKMX HOpPMATUBaX, YyTBEPKIACHHBIX
nocTaHoBjeHueM ImaBHoro canurapHoro Bpaya P®: T'H 2.1.6.1338-03
«IIpenenbHO  JOMYCTUMBIE  KOHUEHTpPALUM  3arpsA3HSAIONIMX  BEIIECTB B

aTMOC(EepHOM BO3/yXe HaceleHHbIX MecT» (¢ mom. u u3Mm. 'H 2.1.6.1765-03, 'H
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2.1.6.1983-05 u TH 2.1.6.1986-06) u I'H 2.1.6.1339-03 «OpueHTUpOBOYHBIC
Oe30macHble YPOBHM BO3JEUCTBUS 3arps3HAIOIIMX BEIHIECTB B aTMoOc(epHOM
BO3/IyX€ HaceJIeHHBIX MecT» (¢ mom. u u3M.). [Ipu paspaborke HopmatuBoB I1/]B
YUHUTHIBAIOTCS caHuTapHbie npaBuia CanlluHiuum wHedTH, Taza U MPOIYyKTOB WX
nepepadoTKM  JIOMYCKAIOTCST  TPU  HAJIMYUM ~ TPOEKTOB  BOCCTAHOBIICHUS
3arpsi3HEHHBIX 3€MeJb B 30HaX BPEMEHHOTO U (WMJIM) TIOCTOSTHHOTO OTBOJA 3€MeEJb,
MOJIOKUTEIBHOTO  3aKIIOYEHHUS TOCYJapCTBEHHOM  3KCHEPTU3bl  MPOEKTHOM
JOKYMEHTAIIUH.

4. CTpoWTEeNnbCTBO M JKCIUTyaTalusi OOBEKTOB HEPTEra3zoa00bIBAOIITNX
MIPOU3BOJICTB, OOBEKTOB MEepepadOTKU, TPAHCIIOPTHUPOBKH W XpaHEHUs HEDTH H
rasa, pacrojOXEHHBIX B aKBATOPHUSIX BOAHBIX OOBEKTOB, HA KOHTHHEHTAJIHLHOM
menbhe U B HCKIIOUUTEIHHONW 3KOHOMHUYEckoi 30He Poccuiickoit denepanumu,
JIOTYCKAIOTCSl TMPU HAJUYMHM TIOJIOKUTEIbHBIX 3aKIIFOUEHU TOCY/IapCTBEHHOMN
DKOJIOTUYECKON  DKCHEPTH3bl, TOCYNApCTBEHHOW  OKCIEPTH3BI  MPOCKTHOU
JOKYMEHTAIIM W WHBIX YCTAHOBJICHHBIX 3aKOHOJATEIILCTBOM TOCYIAapPCTBEHHBIX

OKCIIEPTHU3 IMOCJIC BOCCTAHOBIICHUA 3arpsA3HCHHBIX 3E€MCIIb.
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Pucynok 1. — CtpoutenscTBO 3aBoAa B paMKax npoekra«CaxannH-2»

Ha 06bexThl HepTera3oBoro KOMIUIEKCa PACIPOCTPAHSIIOTCS BCE TPEOOBAHUS
K CyOBbEKTaM XO3SIMCTBEHHOM AESATENBHOCTH B O00JIACTH OXPaHbl OKpY>KAroIIeH
cpeabl. OCHOBHBIE U3 3TUX TpeOOBaHUI OTpakeHsI B cT. 23, 24, 30, 32-39, 51, 52,
54, 55, 61, 67, 73 maHHOTrO 3aKOHA.

TpeboBaHuss B 00JIaCTM OXpaHbl OKPYKAIOIIEH Cpeiabl, COoAepKalluecs B
YKa3aHHBIX CTaThsIX, TECHO CBSI3aHBI C HOPMaMU APYTUX (helepaibHBIX 3aKOHOB U
KOHKPETU3UPOBAHBI B TIOJI3AKOHHBIX HOPMATHUBHBIX MPABOBBIX aKTaX.

TpebGoBanus 1o pa3zpabOTKe HOPMATUBOB JOMYCTUMBIX BBIOPOCOB U
TEXHUYECKUX HOpMaTuBOB (cT. 23, m. 1, 2), OCYIIECTBICHUIO BHIOPOCOB Ha
OCHOBAaHMH pazpenieHuit (cT. 23, 1. 4), COOMI0IEHNIO YTBEPKICHHBIX TEXHOJIOTUN U
HOpPMATHMBOB  KadyecTBa  OKpyxaromer cpeabl (ct.  39) oTpakeHbl U
KOHKpeTn3upoBanbl B denepanpbHoM 3akoHe «O0 oxpaHe aTMOCHEPHOTO BO3TyXay
o1 04.05.1999 Ne 96-®3 (ct. 12, 14, 16).

[Topsimok pa3pabOTKM HOPMATHUBOB MPEACIBHO JOMYCTHUMBIX BBIOPOCOB
(ITAB) onpenenen nocranoienrem [Ipasurtensctea PO ot 02.03.2000 Ne 183 «O
HOpMAaTHBaX BBIOPOCOB BPEAHBIX (3arpsA3HSIONIMX) BEIIECTB B aTMOC(HEpHBIi
BO3/yX U BpPEIHBIX (PU3MUECKUX BO3JICUCTBUI HA HEro». Pa3paboTka HOPMATUBOB
I1/IB ocymecTrisercs B Hauiel ctpane yxke okoio 30 set B coorBerctBuu ¢ ['OCT
17.2.3.02-78 «Oxpana npuponabl. Atmocdepa. IlpaBuia  ycTaHOBIEHUS
JIOMYCTUMBIX BBIOPOCOB BPEIHBIX BEMIECTB MPOMBIIUICHHBIMU MPEANPUITUIMU.
HopmartuBel kadecTBa aTMoc(hepHOro BO3/yXa YCTAHOBJIEHbl B THMTMEHUYECKHX
HOpPMAaTHBaX, YTBEPKJICHHBIX MOCTAHOBJICHUEM [ J1TaBHOrO caHuTapHoro Bpaya PO:
I'H 2.1.6.1338-03 «IIpenenbHO [OMYyCTUMbIE KOHUEHTPALUH 3arpsA3HSAIOIINX
BEILECTB B aTMOC(HEPHOM BO3/TyXe HaceJIeHHbIX MecT» (¢ mor. u u3M. 'H 2.1.6.1765-
03, TH 2.1.6.1983-05 u T'H 2.1.6.1986-06) u IT'H 2.1.6.1339-03
«OpUEeHTUPOBOYHBIE O€30TaCHBIC YPOBHH BO3JICHCTBUS 3arPS3HSIONINX BEIICCTB B
aTMOC(EepHOM BO3JyXE€ HaceJIeHHBIX MecT» (¢ gom. u u3M.). Ilpm paspabotke

HopmaTuBoB II/IB yuuteiBaroTcs canurtapubelie npasuia CanlluH 2.1.6.1032-01



32
«'urnenndeckue TpeOOBaHUS K OOECIICUCHHIO KadecTBa aTMOC(EPHOrO BO3ayXa
HaceJeHHBIX MecT». Pa3pelieHus Ha BBIOPOC 3arps3HSIONIMX BELIECTB B
aTMOC(EpHBIA BO3AYyX BBIIAIOTCS B COOTBETCTBHHM C Tpukazamu DemepaabHOU
CIIyXObl 10 SKOJOTUYECKOMY, TEXHOJOTUYECKOMY U aTOMHOMY Haa30py
(Poctexnanzop) ot 07.02.2007 Ne 56 u ot 19.02.2007 Ne 84.

TpebGoBanus denepanbHoro 3akoHa «O0 OXxpaHe OKpyKaromieil cpenbl B
OTHOUIEHUH OXPaHbl O30HOBOIO CJIOS aTMOC(EpPbl» HE OTPaKEHbl B JPYrUX
(denepanbHbIX 3aKOHaX W PEATM3YIOTCS B HOpMax CIEHUAIbHBIX MOCTAHOBIICHUN
[IpaButensctBa PD o perynupoBaHuu NpOU3BOJACTBA, MOTPEOJIeHUS, BBO3a B
Poccuto u BbiBO3a u3 Poccun o3oHopaspymaromux BemectB ( oT 08. 05. 1996 Ne
563, ot 05.05.1999 Ne 490, ot 09.12.1999 Ne 1368, ot 19. 12. 2000 Ne 1000, ot
27.08.2005 No 539). Pagpemienre Ha TpaHCTPAHUYHOE IepeMeElICHUE
030HOpa3pyLIAIINX BEIIECTB M COAEpKaUlel MX MPOAYKIMH BBIJIAECTCA B
COOTBETCTBUHM C TIpuka3oMm Pocrexnaazopa ot 24.09.2004 Ne 101.

TpebGoBaHusa 00 oxpaHe OKpYKAIOIIEH Cpeabl OT HETATUBHOTO (PU3NYECKOTO
BO3JIEHCTBUS (CT. 55) HE MPENIoyaralT MOTyYeHUsT KaKuX-TM0Oo paspenieHu u
peanu3yroTcs B HOpMax 3aKOHOJATENbCTBA O CAHUTAPHO-3MUAEMHUOJIOTHYECKOM
ONaromosiyunyd HaceleHUs IyTeM YCTAHOBJICHHS HOPMAaTHUBOB IPECIIBHO
JIOTYCTUMBIX YPOBHEW TaKUX Bo3AeicTBUM. PaccMoTpeHHbIe Bl TPEOOBAHUS CT.
23 u 39 denepanbHOro 3akoHa «O0 oxpaHe OKpYKAIOIIEH Cpelibl» B OTHOIICHUH
cOpOCOB 3arpsi3HEHUN B BOJHBIE OOBEKTHI B HACTOSIIEE BPEMsI MPAKTHUECKH HE
KOHKPETU3UPOBAHBI M, MO CYLIECTBY, OKA3aJUCh B MPAaBOBOM
«BaKyyMme», T.€. OHH HE CBSI3aHbI C HOPMaMHU JIPYTUX 3aKOHOB U Ja)Ke IPOTUBOPEYAT
uM. B HOBOM oaHOM konekce PD ot 03.06.2006 No 74-D3 comepKUTCS UL
pamMouHOe TpeOOBaHWE YCTAHOBJIEHUS U COOIIOJECHUS HOPMATHBOB JOMYCTHMOIO
BO3JICCTBHSI Ha BOJAHbIE OOBEKTHI, YTO HE MJIEHTUYHO TMOHATUIO cOpoca
3arps3HsAOMMX BemecTB. [Ipu 3ToM yTpaueHbl NPUMEHSIBIIMECS paHee s
pa3pabOTKM HOPMATUBOB MpeAesbHO AomycTuMbix cOpocoB (ITJC) HOpMaTuBBI
KauecTBa BOABI B BOJHBIX OOBEKTax, KoTopble cojepxan «llepeueHn

pr6OXO3$II>1CTB€HHI:IX HOPMATHUBOB: IIPCACIIBHO JOIIYCTHMBLIC KOHICHTPAIIUH
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(ITOIK) u opuenTupoBoyHO Oe3zomacHbie ypoBHHU Bo3zeiicTBus (OBYB) Bpennbix
BEIIECTB JIJI1 BOJBI BOJHBIX OOBEKTOB, HUMEKIIMX PHIOOXO3IUCTBEHHOE
HazHadeHue» (yTBepxkaeH [ocymapcTBeHHbIM KoMuTeToM P® 1o pBIOOTIOBCTBY
28 anpensa 1999 r., Ne 96), nockonpky no ®@enepanbHomy 3akoHy ot 03.06.2006
No 73-®3 (cT. 4) co nHs BBelneHHS B JelcTBHE HOBOro BomHoro xojekca (T.e. ¢
01.01.2007) 3akonoxarenbuble akThl CCCP, conepxalirie HOpMbI, peryJIUPYIOIIIe
BOJIHbIE OTHOUIIEHUS, IPU3HAIOTCA HeAehcTByommuMu. [lo cymiecTBy, B HacTosee
BpeMsi pazpabotka IIJIC permameHTHpyeTCs TOJIBKO 3aKOHOAATEIHLCTBOM O
CaHUTAPHO-AIUAEMHUOJOTHYecKoM Omnarononyund. B coorBerctBun ¢ CanlluH
2.1.7.980-00 «I'urnennueckue TpeObOBaHUS K OXpaHe MOBEPXHOCTHBIX BOI (pa3zen
6) 1151 00BEKTOB, cOpachIBAIOUIUX CTOYHBIE BOJIbI, YCTAHABIUBAIOTCS HOPMATHUBBI
npeaenbHo gomyctuMbix copocoB (IT1JIC) BemecTB B BOJHBIE OOBEKTHI, KOTOPHIC
YTBEPKIAIOTCS  CHEUUAJIBbHO  YINOJHOMOYEHHBIMM  OpraHaMM II0  OXpaHe
OKpY’Karollleld MPUPOJHON Cpelbl TOJBKO IIOCJIE COrJacOBaHUS C OpraHaMu M
yupexJIeHusIMU rocynapcrseHHoit COC.

[IJJC ycraHaBnMBarOTCS IJIs KaXKJIOTO BBITYCKAa CTOYHBIX BOJ U KaXJOro
3arpsI3HSIONIET0 BEIIECTBA, B TOM YHCIIE POJAYKTOB €r0 TPaHC(HOPMALIMH, HCXOS U3
YCJIOBHSI, UTO MX KOHIICHTPAIIUU HE OyayT MPEBBINIATh THTHEHUYECKUE HOPMATHUBBI
XUMUYECKUX BEIIECTB U MUKPOOPTaHW3MOB B BOJI€ BOJTHOT'O OOBEKTa B CTBOPE HE
nanee 500 m ot MecTa Bolitycka. [Ipu pacuere [1JIC accumunupytoias cnocoOHOCTb
BOJHBIX OOBEKTOB HE JOJDKHA y4MThIBaThes. [IpyM HaaMuMu B CTOYHBIX BOJAX
XUMUYECKUX BEIIECTB, COJIEPIKAIIUXCS B BOJie (DOHOBOrO CTBOpa (IPUHSATOIO JIJIst
pacuera IIJIC) na ypoue IIJIK, B pacuerax IIJIC He IOMKHBI YUUTHIBATHCS
IPOLIECCHI pa30aBICHHUS.

B coorBerctBuu ¢ CaulluH 2.1.7.980-00 Bomo1oabp30BaTen 00A3aHbI:

—  TPOBOAUTH  COTJIACOBAHHBIE C  OpraHaMH H  YUYPEXKIACHUSIMHU
rocyaapcteeHHOM COC WM 1o NpeAnucaHusIM YKa3aHHBIX OPraHOB U YUPEKICHHIM
OpraHU3aIMOHHO-TEXHUYECKHE, CAHUTAPHO-IMUJIEMUOJIOTUUECKUE WJIM HWHBIC
MEpOTIPUATHS, HAMPABICHHbIE Ha COOJIIOJICHHE TUTHEHUYECKUX HOPMATHBOB

KadycCTBa BOAbI BOJHBIX O6’I)GKTOB;
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— obOecrneunBaTh NIPOBEACHHE pabOT MO0 0OOCHOBAHHIO 0OE30MacCHOCTH U
0e3BpeHOCTH JIs 3J0POBbS YETOBEKAa MAaTEPUATIOB, PEAr€HTOB, TEXHOJIOTMYECKUX
MPOIIECCOB M YCTPOMCTB, MCIOJIB3YEMbIX IIPU OYUCTKE CTOYHBIX BOJl, B
KAaHAJIM3AaUUOHHBIX, TUAPOTEXHUUYECKUX COOPYKEHUSAX U APYTUX TEXHUUYECKUX
00BbEKTaxX, KOTOPbIE MOT'YT MPUBECTHU K 3arPSI3HEHUIO MOBEPXHOCTHBIX BOI;

— o0ecreynBaTh KOHTPOJIb COCTaBa cOpachIBA€MbIX CTOUHBIX BOJI U KaueCcTBa
BO/JIbI BOJHBIX OOBEKTOB;

— CBOEBPEMEHHO, B YCTAHOBJIEHHOM IMOPsAKE, HHPOPMUPOBATH OpraHbl U
yupexaeHus: rocyaapctBeHHo COC 00 yrpo3e BO3HUKHOBEHHS, a TaKXkKe MpHU
BO3HUKHOBEHUHU aBAPUUHBIX CUTYAIINH, IPECTABIAIONIUX ONACHOCTD JJIsI 3I0POBbS
HACEJICHUS WA YCIOBUN BOJONOJIb30BAHMS.

HopmatuBsl kauecTBa BOJIbI BOJIHBIX OOBEKTOB, ICUCTBYIOIINE B HACTOSIIEE
BpEMsI, YCTaHOBJIEHbl B rurueHnueckux HopmatuBax [I'H 2.1.5.1315-03
«IlIpenensHo pomyctumbie koHueHTparuu ([1JK) xuMuueckux BemiecTB B BOJE
BOJHBIX  OOBEKTOB  XO3SIICTBEHHO-NIUTHEBOIO M KYJbTYPHO-OBITOBOIO
Bojonosib3oBanusi» U ['H 2.1.5.1316-03 «OpureHTUPOBOUYHO JIOMYCTUMBIE YPOBHU
(O1Y) xuMHUUYeCKHX BEIIECTB B BOJIE BOJHBIX OOBEKTOB X0O3SIICTBEHHO-TIUTHEBOTO U
KYJIbTYpPHO-OBITOBOTO BOJIONOJB30BaHUS», KOTOPHIE CYIIECTBEHHO MSATYe paHee
YIOMSIHYTBHIX HOPMATHUBOB JIJIsi PhIOOXO3SHCTBEHHBIX BOJOEMOB. Paspermienue Ha
cOpOC 3arps3HSIONIMX BEIIECTB BBIAAETCS B COOTBETCTBUUM C MPUKA30M
Pocrexnanzopa ot 10.07.2006 Ne 675.

[IpaBOBBIE HOPMBI, PETYIUPYIONINE YCTAHOBIEHNE JTUMUTOB Ha BBHIOPOCHI U
copocksl (¢ pesbitienueM [1IB wiu ITC), conepxkarcst B mpukaze PocrexHanzopa
ot 20.02.2007 Ne 87.

HemnocpencrBeHHo ¢ TpeOOBaHUSIMH HOPMHPOBAaHHS BHIOPOCOB M COPOCOB
3arps3HSIONIMX BEIIECTB B IEISAX OXpaHbl aTMOC(HEpPHOTO BO3JAyXa M BOJHBIX
00BEKTOB CBsi3aHO TpeboBaHue DenepanbHOro 3akoHa «O0 OXpaHe OKPYKAIOIICH
cpenb» (CT. 52) Mo yCTaHOBJICHUIO 3aIIUTHBIX U OXPAaHHBIX 30H. Pazmep canuTapHo-
3alIUTHBIX 30H U YCJIOBHUSL JEATEIBHOCTH B TMpefeiax HuX TEPPUTOPUU

permamentupoBanbl CanlluH 2.2.1/2.1.1.1200-03 «CaHuTapHO-3aIIUTHBIC 30HBI U
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CaHUTapHas KiIacCcUPUKalUg TPEANPUATUNA COOPYKCHHM U HHBIX OOBEKTOBY,
BOJIOOXPaHHBIX 30H — Boaubsim kogekcom ot 03.06.2006 Ne 74-D3 (ct. 65).

TpeboBanus denepanbHoro 3akoHa «O0 oxpaHe OKpyKarouiei cpeanb» (CT.
24, 30, 32, 33, 36, 38, 39, 51) B oTHOIIEHUH OOpAIICHUS C OTXO0aMH JOMOJHCHBI 1
KOHKpeTH3upoBaHbl B Hopmax DenepanbHbix 3akOHOB «O JIHIIEH3UPOBAHUU
OTJICJIbHBIX BUJIOB JIEATEIBHOCTH», «O0 0TX0JaX MPOU3BOJICTBA U MOTPEOICHUSY,
«O0 oxpaHe atMocdepHoro Bozayxa», «O0 skojmormyeckoi skcmeptuze», «O
0€30MacHOCTH TUAPOTEXHUUECKUX COOPYKEHHID.

B cootBerctBUM ¢ PenepaibHbIM 3aKOHOM «OO0 0TX0AaX MPOU3BOJACTBA U
norpednenusi» ot 24.06.1998 No 89-®3 (c mgom. W W3M.) HMHIMBHAyalIbHBIC
MPEeANPUHUMATENN U IOPUIUYECKUE JIUIA, OCYLIECTBIISIIOUIUE ACSTEIbHOCTh B
oOnmacTu oOpamieHuss C OTXOJaMH, pa3padaThIBalOT MPOEKTHI HOPMATHBOB
o0pa3oBaHUs OTXOJIOB M JIMMHUTOB Ha UX pasMenieHue. [lopsmok paspaboTku u
YTBEPKIAEHUS ITUX MPOEKTOB OIpEENeH nocranoBneHueM llpasurenscrea PO or
16.06.2000 Ne 461 u npuxazom MuHuctepcTBa NpUpPOAHBIX pecypcoB PD ot
11.03.2002 Neo 115. Ilpu pa3paboTke M YTBEPKICHHUM HOPMATHBOB 00Opa30BaHUS
OTXOJIOB pEaIU3yI0TCA TPeOOBaHUS 3aKOHOIATENBCTBA O O€30aCHOM pa3MELIEHUU
OTXO/IOB.

Hauboinee 3HaunMMbIM sBIsieTCS TpeOOBaHUE O JIMIIEH3MPOBAHUM B 00JIAaCTH
oOpaleHus C OMaCHBIMU OTXOJIaMH, YCTAaHOBIIEHHOE (hesiepaibHbIMU 3aKoHaMu «O
JUIEH3UPOBAHUU OTJIIEIBHBIX BUIOB nearenbHOcTH» (cT. 17) m «O0 orxomax
MPOU3BOJICTBA U TOTpedsieHus» (cT. 9). [lo mocranosnenuto [IpaBurenscrea PO ot
26.08.2006 Ne 524 «O6 yrBepxaeHun llomoxkeHuss O JUIICH3UPOBAHUU
JESTENbHOCTU MO cOOpPY, UCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
Pa3MENICHUIO OMACHBIX OTXOJOB» JJIsI MOJYYEHUsl JUIEH3UU Ha OCYIIECTBICHUE
JESTENBHOCTU MO cOOpPY, UCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
pPa3MEILEHUIO OMACHBIX OTXOAOB (Janee — JIMLEH3MUs) COMCKATeNb JHIEH3UU
MPECTABISAET B JIMIICH3UPYIOWIUA OpraH CIeAYIOIINe JOKYMEHTHI:

a) 3agBJICHHE O TMPEJOCTABICHUM JMIIEH3UM U JOKYMEHTHl (KOIUU

JOKYMEHTOB), yKa3aHHble B II. | c¢T. 9 denepanbHOro 3akoHa «O JTULIEH3UPOBAHUN
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OTJEJIbHBIX BUJIOB JIEATEIILHOCTIY;

0) nepedyeHb OMACHBIX OTXO0JI0B, C KOTOPBHIMU MPEANOIaraeTcsi OCyIeCTBIATh
JEeSTENbHOCTh MO0 COOpY, MCHOJIB30BAHMIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
pa3MelleHnI0 (C yKa3aHMEeM HauMEHOBaHHUs oTxoja corjacHo denepanbHOMY
KJacCU(PUKAMOHHOMY KaTajlory OTXOJI0B, BHMJa W KJjacca OINAaCHOCTU JUIsl
OKpY>Kalollel CpeJibl U 3I0POBbsI YETOBEKA, a TAK)KE CBEJIEHUN O COCTaBE OTXO0JI0B);

B) KOIHUS MOJOXHUTEIBHOTO 3aKJIIOUEHHUSI TOCYJapCTBEHHOM AKOJIOTUYECKOM
AKCIEPTU3BI MATEPUAJIOB, IPEJICTABICHHBIX /Ul 0OOCHOBAHMSI JTULICH3UY;

I') KOMHMHU CBUJAETENLCTB (CepTU(HHUKATOB) HA MpaBO pabOTHl C OMACHBIMU
OTX0JIaMH, NOJITBEP K TAFOLIIUX npo¢eCCUOHATEHYIO MOJITOTOBKY
VHIUBUIyaJIbHOTO MPEANpPUHUMATENS WM PAaOOTHUKOB IOPUAMYECKOTO JIMLA,
OCYUIECTBIISIOIIUX JIEATEIbHOCTh MO COOpPY, MCIOJIBb30BAHUIO, 00E3BPEKUBAHUIO,
TPAHCTIOPTUPOBKE, Pa3MELICHHUIO OMACHBIX OTXO/IOB;

1) KOTIUK JOKYMEHTOB, OATBEPKIAOIIMX HATUYUE Y COUCKATENS JINLIEH3UN
(MiieH3uaTa) MPUHAJICKAIMX €My Ha MpaBe COOCTBEHHOCTH WJIM Ha HWHOM
3aKOHHOM OCHOBAHHMM NPOM3BOJCTBEHHBIX IMOMEIIEHUH, OOBEKTOB pa3MELICHUS
OMACHBIX OTXOJOB, CIEHHAIM3UPOBAHHBIX YCTAaHOBOK IO 00E3BPEKUBAHUIO
OTAaCHBIX OTXOOB, CIELHUAIHLHO O0OPYNOBAaHHBIX U CHAOKEHHBIX CHEIHATbHBIMU
3HaKaMM  TPAHCHOPTHBIX  CPEACTB,  COOTBETCTBYIOUIMX  YCTAHOBJIEHHBIM
TpeOOBaHUSIM;

€) KOMHsI CAaHUTAPHO-3MHIEMUOJIOTMYECKOTO 3aKIIIOUEHUS O COOTBETCTBHUU
CaHUTApHBIM  IpaBUJaM  JEATEIBHOCTM O  cOOpY,  MCIIOJIb30BAHMIO,
00€3BpEKUBAHUIO, TPAHCIIOPTUPOBKE, Pa3MEIICHUIO OMACHBIX OTXOJIOB.

Kak BumHO u3 paccMoTpeHHoro Bbime llonokeHus, JUIEH3UpOBaHUE
JESTENbHOCTU MO cOOpPY, UCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
pPa3MEIICHUIO OMACHBIX OTXOJIOB AKTHUBU3UPYET BBIIIOJIHEHUE TaKUX TPEOOBAHUHU,
cogepxkamuxcsi B DenepanpHoMm 3akoHe «OO0 oTXoIax MPOU3BOJCTBA MU
noTpeOaIeHUs», KaK MacnopTU3alus ONacHbIX OTXOA0B (cT. 14), mMOAroTOBKA JIMII,

JTOMYIICHHBIX K OOpaIlleHWI0 C OIacHBIMH oTxomamu (cT. 15), Oe3omacHoe
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TPaHCIIOPTUPOBaHUE OTX0/M0B (CT. 16), OCyIIEeCTBIEHUE MPOU3BOIACTBEHHOTO
KOHTpOJIsl B 00J7acTH oOparieHus ¢ orxogamu (CT. 26), 1 COOTBETCTBYIOIIHUX HOPM,
colepKallluXcsi B MOJ3AaKOHHBIX akTrax. Kpome TOro, JIMIEH3UPOBAHUE
aKTUBU3UPYET TPUMEHEHHE HOPM JPYrUX OTpaciel 3aKOHOJATeNbCTBA: O
CaHUTAPHO-IMUAEMHUOJIOTUYECKOM  Onaronojsyunu (B 4acTu  0€30MacHOro
oOpalieHusi ¢ 0TXO0JaMH Ha TEPPUTOPUM HACEICHHBIX ITYHKTOB), O TEXHHYECKOM
peryiaupoBaHuu (B 4YacTH TOJATBEPXKICHUS COOTBETCTBUS YCTAaHOBOK IO
00€3BpEKUBAHUIO OMACHBIX OTXOJIOB) U T.II.

TpedoBanuss denepanbHoro 3akoHa «OO0 oXpaHE OKpYXKaoIIeil cpeab» B
OTHOIIEHUHU BOCCTAHOBJICHUS U PEKYIbTUBALIMU 3eMeNb (CT. 37-39) oco00 yKa3aHbl
MPUMEHUTENBHO K O0BEKTaM HedTera3oBoro komruiekca (cT. 46) M OTpa)KeHbI
Takke B 3emenbHOM koaekce P® (cr. 13, 88). B coorBerctBuUM co cT. 88
3eMeNbHOrO  KOJIeKCa OpraHu3alusM TOpPHOJOObIBAIOIIE M  HePTErazoBou
MIPOMBIILIEHHOCTH 3€MEJIbHbIE YYACTKU ISl pa3paOOTKU MOJIE3HBIX HCKOIMAaeMbIX
MIPEIOCTABIISIOTCS MMOCae O(GOPMIICHUS TOPHOTO OTBOJA, YTBEPXKICHUS IMPOEKTa
PEKyJIbTUBALMM  3€MEJlb, BOCCTAHOBJIEHHUS paHee OTpaOOTaHHBIX 3EMeEllb.
TpebGoBanus ¢enepaabHBIX 3aKOHOB KOHKPETH3WPOBAHBI B IMOCTAHOBJICHUH
[IpaButensctBa P® ot 23.02.1994 No 140 «O pekyJabTHBaLUU 3€MEIb, CHITHUH,
COXpPaHEHUU W PALMOHAIILHOM HCIOJb30BAHUU ILJIOJOPOJHOTO CJIOS MOYBBD H
coBMecTHOM Tmpukaze Munnpupoasl P® u T[ockomzema P® ot 22.12.1995
Neo 525/67 «O06 yTBepKI€HHH OCHOBHBIX TMOJIOKEHUN O PEKYIbTHUBAIMU 3€MEIlb,
CHSITUM, COXPAHEHUWU U PALUMOHAIBHOM MCIOJIB30BAHUM TUIOAOPOJHOIO CIIOS

IIOYBBD».

Bomnpocs! 151 KOHTPOJIA:
1 TpeGoBaHus B 00s1acTH OXpaHbI OKpY>Karolel cpepl (o PenepanbHOMY
3akony «O0 oxpane okpyxaroriei cpeasn oT 10.01.2002 No 7-D3).
2. IIpaBoBBIE HOPMBI.
3. ITocranoBnenue IIpaBurensctBa PO ot 02.03.2000 Ne 183 «O HOpmaTnBax
BBIOPOCOB BPEAHBIX (3arpsA3HSIONINX ) BEIIECTB B aTMOC(EPHBIN BO3yX U BPEAHBIX
(bu3HYeCcKUX BO3/ICHCTBUI HA HETO.
4. IIpoBecTu aHaNM3 HOPMATHUBHBIX JJOKYMEHTOB PETYIUPYIOLIUX TpeOOBaHUS K
OXpaHe OKpYXKaroLEeH Cpe.ibl.
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IIpakTueckoe 3anaTue Ne 2. OCHOBHbIC BU/bI BO3/1CHCTBHS HA

OKPY:KAIOLIYI0 Cpexy

Lenb 3ansTHA: «YCBOUTH OCHOBHBIE MOHSATHS U TEPMHUHBI WCHOJIb3YEMbBIE B
00J1aCTH OXpaHbl OKpy:katouied cpepl. [ToHATh cxeMy BO3ACHCTBUSL HA OCHOBHBIC
KOMIIOHEHTBI OKPYKAIOIIeH cpelibl MPOU3BOJACTBEHHBIX OOBEKTOB HEDTSAHOU U
ra3oBOM OTPaCiIn.

OpFaHI/IBaIII/IOHHaSI (bopMa 3aHATHUA — TPAOIUIMOHHA.

Kak mn am0oe apyroe mpom3BOACTBO, HNPeATIpUATUS HePTIHOM U
ra3oBOI OTpacAM OKa3bIBalOT BO3AeVICTBIE Ha okpyxatouryto cpexy (OC).

Ha pasHpBIX CTagusx MOpOU3BOACTBA — IIpU AO0ObIUe, TPAHCIIOPTE,
II043€MHOM XpaHeHUM I IlepepaOOTKe Tra3za BO3HUKAIOT pa3AUYHBIE

HKOA0TMYEeCKIe aCIeKTHI.

DKOJIOTUYECKHUE ACMEKThl — 3TO 3JIEMEHTHI JEATCIbHOCTH NPEANPUITHH, UX
MPOAYKIIMU U YCIIYT, B pE3yJIbTaTe€ KOTOPBIX OKAa3bIBAECTCS IMOJIOKHUTEIbHOE WU
OTpHUIIATEIBHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CPELy.

Oxkpyxaromias cpena (OC) aunrn. "Environment" — cpema obutanHus u
JNEATENIbHOCTA YEJIOBEKA, OKPYXKAOIIMKA YEJIOBEKA MPUPOAHBIA U CO3JaHHBIM WM
matepuasibhbii Mup. OC BKIIIOYaeT MPUPOJHYIO CpPEAy U MCKYCCTBEHHYIO
(TexHoreHnyo) cpeay. Ob6mecTBeHHOe TPou3BoACTBO M3MeHsieT OC, BO3IEUCTBY S
MPSIMO MJIM KOCBEHHO Ha BCE €€ 3JIEMEHTHI.

Bo3zneiictBue Ha OKpyXaroulyr cpeay — Jiiodoe OTpHUlaTelbHOE WU
noynoxkurenbHoe u3MeHeHue B OC, MOJHOCTHIO WJIM YAaCTUYHO SIBJSIOIIEECS
PE3YIbTATOM JIEATEIbHOCTH OPraHU3ALNH, €€ TPOTYKIIMU I YCITYT.

CxeMa BO3ACHCTBUSI HA OCHOBHBIE KOMIIOHEHTHI OKPYXKaIOIIEW Cpebl
MIPOU3BOJICTBEHHBIX O0BEKTOB ra30BOI OTpaciv MpeJCTaBICeHHA Ha pUCYHKe 2.1.

OO1ne BuABI BO3AENICTBUS Ha OKPY>KalOIIYIO CpeAy — TaKlie BUABI

BOSAGIZCTBM}I, KOTOpbI€ XapaKTE€PHDbI IIPAKTMYECKU AA51 BCEX Hpe,ZI,HpI/IﬂTI/IIZ
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(BBIOpOCHI, COpPOCHI, OTXOABI, IIOTpeOAeHNe TeIlA0BO U DAKTPUIecKON
DHEPIUU U IIP.) U AAs1 KOTOPBIX pa3dpabOTaHbl METOABI KOHTPOAsI, OLIeHKI U
HOPMUPOBaHS.

Cneunduueckne BUABI BO3AENCTBUS Ha OKPY’KAIOLIYIO Cpeay
OTpa’kalOT XapaKTepHble OCOOEHHOCTU AAHHOTO IIPOU3BOACTBA, AASl UX

OLI€HKM 9aCTO Tpe6y10TC}I AOIIOAHNITEAbHDbIE CIIelIMaAbHbIe 11CCAeAOBaHVII.

HESHAYHTETRHOE HIIH KOCPEHROE
VOETEHCTRHE

[OI3EMHOE XPAHEHHUE |
FA3A FA3A rA3A ;

PASBEOKA M TOEBIMA [MEFEPABOTKA

[MOYBEHHBIA  PACTMTETBHOCTbE, [EOTOTMYECKAR
[OKPOB HKWUBOTHBIM MHP CPETA

TPAHCIIOFTHFOBKA
TA3A



Pucynok 2.1. — Cxema BO3JCHCTBHS Ha OCHOBHBIE KOMIIOHEHTBI OKPYXAOUIEH Cpenbl
MIPOM3BOJICTBEHHBIX OOBEKTOB Ta30BOWM OTpaciy Ha CTagusX pa3Beakd H Jo0bram 1, 2;
TPaHCIIOPTUPOBKH 3; XpaHeHus 4; nepepaboTKu rasa 5
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Bce Buabl BO3geNcTBUSA HOpeANPUATUII Ta30BOM OTpacAu Ha
OKpY>KaIOLIyI0 Cpedy MOXKHO VYCAOBHO pa3deAUThb Ha oOmue u
crierqudpuueckne. B cocraBe OCHOBHBIX BIIAOB HEOOXOAIMO OCODO OTMETUTD
BBIOpOCEI B aTMOc(epy, cpeau KOTOPBLIX: BHIOPOCH], OOpasylomuecs Ipu
peaAmn3any TeXHOAOTMYECKNX IIPOILlecCcOB; BBIOPOCHI, OOpasyIoInecs B
pe3yAbTaTe CropaHms TOIAMBa AASl TPAaHCIIOPTHBIX CPeACTB (COOCTBEHHOIO
TpaHCIIOpTa IIPeATIPVATIAS, AU0OO apeHA0BaHHOIO); BBIOPOCHI,
oOpasyiomuecs IIpU  IIPOU3BOACTBE  9DAKTPOBHEpIMM U Tellla
HEIIOCPeACTBEHHO Ha HPeAIIPUATUI.

Paspaborka ra3oHeQTsIHBIX MECTOPOXAEHUI  COIPOBOXKAAETCs
IIOABEMOM U3 HeAp IO CKBa’KMHaM IL1aCTOBBIX BOJ, B HEKOTOPBIX CAydasixX
SABASIOIINXCSL 110 YAE€ABHOVM aKTUBHOCTM CAa0O0OaKTUBHBIMU >KUAKUMU
paanoakTuBHBIMU  OoTXOgaMu. IlaacroBbie BOABl  pa3MelarOTcs B
OTCTOMHMKAX, IIpydax-UCIIapUTeAsX MAM OOpaTHO 3aKauMBalOTCSI B
I0A3eMHble TOPU3OHTEI. PasrioakTuBHOE 3arpsi3HeHI€e HaKallABaeTCs B
HaCOCHO-KOMIIPeCCOPHBIX TpyDax 17 IIOYBOTPYHTaX I1A0MIaA0K
DKCIIAYaTUPYEMBIX CKBa>KVH, OTCTOMHUKOB U IIPYAOB-VCIIapUTEACA.

B mpomecce OypoBeiXx paboT, KamUTAIBHOTO PEMOHTa CKBaXKHH,
CTPOMUTENILCTBA M PEMOHTA Ta30MPOBOJIOB, COOPYKECHHS JPYyTrUX OOBEKTOB
MPOUCXOJIUT HApYyIIEHUE MOYBEHHOI'O MOKPOBAa. DTHU HAPYIICHUS BBIPAXKaroTCs B
VIUDIOTHCHUHW W 3arps3HCHHH II0YB, HM3MEHEHHUH CTPYKTYphl M MOPQOIOrUu
MOYBEHHBIX TOPU30HTOB, CHIDKCHUHU TTOYBEHHOT'O TIOAOPOIHSI.

Hapymenue reonorudeckoid cpefibl OTHOCHTCS K CHEIU(DUYECKUM BHUIAM
BO3JICMCTBHSL TpU J00bIY€ W TMOA3EMHOM XpaHEHUW raza. BosznedcTBus Ha
re0JIOTUYECKYIO CPEy 3aKIII0YaI0TCs B HAPYIIIEHUH 11EJIOCTHOCTH M T€PMETUYHOCTH
ICOJIOTUYECKUX CTPYKTYp, CHWIKEHMHM IUIACTOBOTO JABJICHMS, 3arpsi3sHEHUU

OTXO0aaMM IMPOHU3BOACTBA.
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CrtouHble BOABI IPOU3BOJICTBEHHBIX OOBEKTOB Ta30BOM OTPACIU MOCTYHAIOT
Ha COOCTBEHHBIC WJIM MYHHUIUIIAJbHBIE OYHCTHBIE COOPYKEHHUS, MepelatoTcs
JIPYTUM OpraHu3aiusiM, cOpachblBalOTCS B BOJIHbIE OOBEKTHl WM Ha MPYIbl
UCIIAPUTEIIN.

[ToTpebneHue Boabl TEXHOIOTHYECKUMU OOBEKTAMH MPUBOJIUT K CHUXKEHUIO
BOJTHOCTH PEK WJIU MOHMKEHUIO YPOBHSI OA3eMHBIX BoJI. Kpome Toro, motpedneHue
BOJbl  BBI3BIBA€T yBEJMYEHHE OOBEMa CTOYHBIX BOJ, COpachIBaeMBbIX
MPEANPUITUIMHU.

Bo3zgeiicTBre npu pa3Besike U 100bIUE ra3a pUCyHOK 2.2.

K ocHOBHBIM BHJIaM BO3AECHCTBHS HA OKPYKAIOUIYIO CPEY, BOZHUKAIOIINM B
Ipolecce Pa3Be/IKU ra30BbIX MECTOPOXKICHUN U JOOBIUM ra3a, OTHOCATCS:

1. Hapymienue reosoruueckoil cpefibl U MOYBEHHOTO MOKPOBA B MPOIECCe
OypeHHs CKBaKHH.

2. Beibpocsl B atMOoc(epy 3arps3HSIOMNUX BEIIECTB HA Ta30BBIX TPOMBICITIAX
Y Ta30COOPHBIX MYHKTAaX.

3. BwiOpochl B aTMochepy 3arps3HSIIONINX BEIIECTB MPU TEXHOJIOTHIECKOM
00CITy>KUBaHUM Ta30PETYIUPYIOMIUX CTAHIIUN U ra30MPOBOJIOB.

4. COpoChI CTOUHBIX BOJ B BOJHBIE OOBEKTHI, MPYAbI-UCTIAPUTEIIN U HA TTOJIS
dunpTpanuu.

5. Bo3mMOXkHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEAbl OTXOIaMU ITPOU3BO/ICTBA.

[Tpuponanslii ra3, U3BJIEKAEMbIN U3 CKBAXKUH |, TOCTYMAET HA ra30BbIE MYHKTHI
Y IUTONIAJKU MPOMBICIIOBOM MOATOTOBKH rasa 2, rjie MPOU3BOAUTCS €ro MepBUYHAS
OYMCTKa OT IUIACTOBOM BOJBI M MEXaHHW4YeCKHX mpumecen. [lmactoBas Bona
MOCTYIAET HA JIOKAJIbHBIE OYUCTHBIE COOPYKEHUS 3 U MTOCIIe OYMCTKH COpachIiBaeTCs
Ha 1ot GUIbTPALMK WIH B IPY/IbI-UCTIapUTEH 4.

Ha ycranoBke komruiekcHoi noarotoBku raza (YKIII') 5 ocymectBisiercs
JIOTIOJIHUTENIbHAS OYMCTKAa MPUPOJHOTO Ta3a OT KamneJlbHOW IKUJIKOCTH U
MEXaHUUYECKUX IPUMECEH, KOTOPhIEC 3aTeM COpPAChIBAIOTCS B KOHAEHCATOCOOPHUKHU

6. OuHIlIeHHBIN a3 MOCTYMAET B TA30IIPOBOJIHYIO CETh.
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Ha coBpeMeHHOM 3Tarie pa3BUTHSI TEXHOJIOTHH T'a30100bIYU MPU PA3BEAKE U
CTPOUTENIbCTBE  CKBaXXMH  0Opa3yroTcs  OoJsibliie  OOBEMBI  OTXOJOB,

MPCUMYIICCTBCHHOC KOJIMYCCTBO KOTOPBIX HAKAIIIIMBACTCA B HIJIAMOBBIX aM6apax.
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Pucynok 2.2. — BozaelicTBue mpu pa3Beake U J00bIUe ra3a

B mpomecce skcmmyaranmum  amOaphl  3alONHSIOTCA  OypoOBBIMH U
TaMIOHAKHBIMM ~ pacTBOpaMH, OYpPOBBIMH CTOYHBIMH BOJAMU M IUIAMOM,
IUTACTOBBIMH BOJIAMH, TPOAYKTaMH WCIBITAHUS CKBOXHWH, MaTepHalaMu s
MPUTOTOBJICHUSI U XUMHUYECKON 00paboTKH OypOBBIX M TaMIIOHAKHBIX PACTBOPOB.
[IpoLileHTHOE COOTHOIIEHUE MEXAYy ATHUMHM KOMIIOHEHTaMH MOXET OBbITh camoe
pa3HooOpa3HOoe, B 3aBUCHMOCTH OT TEOJIOTUYECKUX YCIOBHM, TEXHUYECKOTO
COCTOSIHUS 00OPYIOBaHUS U T.]I.

CKBasKMHA SIBJISIETCS CIIOKHBIM MHXCHEPHBIM COOPY>KEHUEM, TTI03BOJISIOLIIM
MOJyYUTh B3aUMOCBSI3b C HEAPAMU M UCHBITHIBAIOIIMM 3HAYUTEIbHBIC HATrpPY3KH.
Ona siBisieTCs NOTEHUUATbHBIM UCTOYHUKOM KOJIOIMYECKON OMaCHOCTH.

Bo3sgelicTBue npu TpaHCIOPTUPOBKE ra3a PUCYHOK 2.3.
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OCHOBHBIMM  BHJIaMHU  BO3JICHCTBUSL Ha OKPYXAIOUIyI0 Cpeny Mpu
TPaHCTIOPTUPOBKE Ta3a SBIISIOTCS:

- BwiOpocel B atMochepy 3arpsA3HSIONIUX BEMIECTB OT TEXHOJIOTHYCCKUX
00BEKTOB KoMITpeccopHbIX ctanmmii u ['TIA.

- BoiOpockl B aTMochepy MeTaHa MpU TEXHOJIOTMUYECKOM O0CITy>KMBaHUU
razopacnpenenurenbubix crannuii (I'PC) u razonpoBoios.

- COpoc CTOYHBIX BOJ B TMOBEPXHOCTHBIC BOJHBIE OOBEKTHI M HA IO
dbunpTparum.

- Hapy1ienne nouyBeHHOro NoKpoBa B IPOLECCE PEMOHTA Ia30IPOBOJIOB.

- Bo3aMoskHOE 3arpsi3HEHUE OKPYKAFOIIEH CPEeIbl OTXOIaMH IPOU3BOJICTBA.
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Pucynok 2.3. — Bo3aelcTBue npu TpaHCIIOPTUPOBKE ras3a
Bo3sgelicTBue npu N0JI3¢MHOM XpaHEHUH ra3a pUCyHOK 2.4.
K skosorndeckum acmexktam, CBSI3aHHBIM C MOJ3E€MHBIM XPAaHEHUEM Ta3a
OTHOCSITCSL:
- Hapymienue reosioruueckoi cpeibl B Mpoliecce Co3AaHusl U SKCIUTyaTaluu
MOA3EMHBIX XpPaHUJIMII rasa.

- OMHCCHS ME€TaHa C TCPPUTOPUHN Ta30XPaHUIINIIA.
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- COpoc IPOMBIIUIEHHBIX CTOYHBIX BOJI B MTOJI36MHbBIE TOPU30HTHI.

- Bo3zgeiictBue Ha OKpyKawIylo cpeay B mporecce OypeHus u
00yCTpOICTBA CKBAXKUH.

- BoeiOpocsl B atmocepy 3arps3HSIOMUX BEIIECTB OT KOMIIPECCOPHBIX
CTaHIUH U IPYTUX TEXHOJIOTUYECKUX OOBEKTOB.

[TocTymenue 3arpsi3HAIOMIMX BEHIECTB B aTMOC(epy OT TEXHOJIOTMYECKUX
00beKkTOB No13eMHbIX XxpaHuau] raza (I1XI") npoucxoaut 3a cyeT TEXHOIOTUUECKU
HEN30EeKHBIX OPraHU30BaHHBIX U HEOPTaHU30BAHHBIX BHIOPOCOB

Opranu3oBaHHbIE TEXHOJIOTHYECKH HEU30EKHbBIE BHIOPOCHI OAPA3IEISIOTCS
Ha TIOCTOsTHHBIE (BBIOPOCHI BHIXJIONHBIX TPyO maxt ['TIA xoMmpeccopHBIX CTaHIIMMA
(KC), npimoBeIX TpyO YCTaHOBOK pereHepanuu audTuwieHraukons Ha KC, tpy6
MoJIorpeBaTelield ra3a u JbIMOBBIX TPYO KOTENbHBIX) U IEPUOJUYECKUE (BBIOPOCHI U3
CKBaXXUH, IUIEH(POB, COCIUHUTENIBHBIX Ta30IpPOBOJOB,  IbUICYJIOBUTEINEH,
CenapaTropoB, MEPUOANYECKH MPOAYBAEMBbIX HA CBEUH).

HeoprannszoBanHbie BEIOPOCHI CBA3aHbL, B OCHOBHOM, C YT€UKAMH, PUYUHON
KOTOPBIX SIBJISIOTCS HEIUIOTHOCTH PAa3bEMHBIX COEIWHEHHH TEXHOJIOTMYECKOTO
000pyI0BaHUS U Ta30MPOHUIIAEMOCTh MaTePUAJIOB.

[Ton »smuccueil B aTMocdepy MOHUMAETCS PE3yIbTUPYIOIIAs Macca METaHa,
MOCTYMAOIIET0 B aTMOC(eEpy € €AMHMIIBI TUI0AAN ropHoro otsoaa 11X .

BuyTpuronoBasi nuHaMuKa SMHCCHM MeTaHa B arMmocepy oOycloBieHa
CE30HHBIMU napameTpamu (yHKLIIMOHUPOBAaHUU MOYBEHHOMU BJIArH,
TEMIIEpaTypHbIMU (DIYKTyalusiMi TIOYBEHHO-TPYHTOBOM TOJIIH, AKTUBHOCTHIO
«OaKTepuanbHOTO (PUIBTPA», PACTBOPUMOCTHIO METaHa B BOAE W HM3MEHEHUAMHU
MapIaIbHOTO aBlieHUs. B CBs3U ¢ 3TUM sMuccHs MeTaHa B aTMocdepy Hauboiee
BbIpa)KE€HA B BECEHHE-JIETHUH repuo. [IpupoaHbie mpoiecchl METAHOIPOSIBICHUS U
METaHO-OKHUCIICHHSI Ha TEPPUTOPHM Ta30XpaHWIMILA HE HApyLIAIOTCA LUKIaMU
3aKauKH U 0TOOpa Ira3a U HE 3aBUCAT OT JaBJICHUS B TA30HOCHOM ILIacTe.

Ha cxeme uudgpamu 0003Ha4eHbI:

1. Ta3zoHocHbIi TrOopu3oHT (KosuiekTtop). 2. bypoBas ycranoBka. 3.

Pa3zBenounas ckBaxkuHa. 4. MaructpanbHbiii razonpoBod. S. JlokumHas
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KoMIIpeccopHas ctaHuus. 6. ['azopacnpenenutenbHbli myHKT. 7. [lormoTurensHas
CKBaOXMHA. &. OKCIUlyaTalMOHHasi CKBaxuHa. 9. JlokaJbHBIE OYMCTHBIE

coopykenus. 10. [netdor
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Pucynok 2.4. — Bo3nelicTBue 1py MOA3€MHOM XPAaHEHHUH Ia3a

KOHTpOIBHBIE BOIIPOCHL:
1. Dxosoruueckue aceKThl, OKpyKarouasi cpesia, BO3IeHCTBHE Ha
OKPY’KAIOLLYIO Cpeny.
2. CxemMa BO3AEUCTBHS HA OCHOBHBIE KOMIIOHEHTBI OKPY KAIOIIEH CPEJIbI
MPOU3BOJICTBEHHBIX 0OBEKTOB Ia30BOM OTPACIIH.
3. Bo3paelicTBue npu pa3Benke u J0ObIYE Ta3a.
4. Bo3aeiicTBue npHu TPAaHCIIOPTUPOBKE rasa.

5. Bo3geiicTBue npu mMoa3eMHOM XPAaHEHHUH Tra3a.
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IIpakTuyeckoe 3anaTHe Ne 3. Xapakrep 3arpsi3HeHusi IPUPOJTHOM
CpeAbl IPH CTPOUTEILCTBE HEPTAHBIX M Ta30BbIX CKBAKHH
3.1 UcTOYHUKHU 3arPsA3HEHUS OKPYXKAKOIIEH NPUPOIHOM Cpeabl IPpH

OypeHHH CKBAaKMH, OTXO0AbI OypeHust

HGJ’II) 3aHATHUA: OHpCI[eJII/ITB HUCTOYHHKH MW IIPUYMHBI 3arpA3HCHUA
Oprma}omeﬁ CpCabl ITPpU CTPOUTCIILCTBC CKBAKUH.

Opranuzaronaasi popMa 3aHsITHS — TPAAUIIMOHHAS.

CoopyxkeHHE  CKBaXXUH  XapaKTEepU3yeTcss  psAIoM  crenuuuecKux
O0COOEHHOCTEH, KOTOpPBhIE M ONPEIEISIOT XapakTep U O0O0bEeMbl TEXHOTE€HHBIX
HapyIIeHUH W 3arps3HeHus OOBEKTOB OKpYKarolield mnpupomaHou cpeasl. [l
pa3pabOTKU MPUPOJOOXPAHHBIX MEpPONPUATHH, HCKIIOYAIOIMIMX HETaTUBHOE
BJIMSIHUE TPOLECCOB CTPOUTEIBCTBA CKBAXKMH HAa OOBEKTHI MPUPOJHON Cpelbl,
HE0OXOJMMO 3HAHUE B TMEPBYIO OYEpEb MCTOYHUKOB HAPYIICHUS W 3arpsi3HCHUS
KOMIIOHEHTOB OKPYKaOIIEH CPEIBI.

[Tox MCTOYHMKOM HapYIIEHUS U 3arPA3HEHUSI TOHUMAIOTCS TEXHOJIOTUYECKHE
IPOLIECCHI, BO3ICUCTBYIOIINE HA IPUPOJHYIO CPEAY ITPU CTPOUTEIBCTBE CKBAKHUHBI.
JInst  BBISIBIICHWS. AKTUBHOTO KMCTOYHMKA HApyIIEHUsS HEOOXOJMMO BECh
TEXHOJIOTUYECKUN TMPOLECC pPACCMATPUBATH KAaK COCTOSIIUM W3 OTHEIbHBIX
onepanui. 3ajaya COCTOUT B TOM, YTOOBI B KaXJOM TE€XHOJIOTMYECKOM IpoIiecce
HaWTH Oomepaluu, KOTOpbIEe TPUBOAAT K JaHHOU (popMe HapyIIECHUH.

HNCTOYHMKOM TeOMEXaHWYECKUX HAPYLICHUN SBISAIOTCS  CICAYIOIIUE
TEXHOJIOTUYECKHUE TIPOLIECCHI:

— CHATHE W CKJIAJUPOBAHUE IUIOJOPOJHOIO CJIOS 3€MJIM IPU IOArOTOBKE
TEPPUTOPHUH OYPOBOW;

— YCTPOMCTBO HACBHIMMHOW IUIOIIAJKK TI0J OypOBYIO TMpU KYCTOBOM

CTPOUTCIILCTBC CKBAKUH;
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— YCTpPOWCTBO 3€MJISIHBIX KOTJIOBAaHOB (LIUIAMOBBIX am0apoB) ais cbopa u
XpaHeHUs MPOU3BOACTBEHHO-TEXHOJIOTUYECKUX OTXO/I0B OypeHHUs;

— COOpY’KEHHE TEXHOJIOTHYECKUX TUIOMIAI0K Mo 000pyaI0BaHNe OYpOBOii;

— 3aChINKa 36MJIIHBIX INIAMOBBIX aM0OapoOB MPH UX JIMKBUIALUY;

— TEeXHUYECKas peKyIbTUBAIHS TEPPUTOPUN OYPOBOIA.

OCHOBHBIMU Ka4eCTBEHHBIMHU XapaKTepUCTHKAMH MCTOYHUKOB
reOMEXaHUYECKUX HApYIICHUI CUUTAIOTCS CIEAYIOIIHE:

— MOJBMYKHOCTh WJIM CTallMOHAPHOCTH;

— MPEPBIBHOCTb, MEPUOANYHOCTD WU MOCTOSHHOCTH;

— pacmosyioKeHNEe OTHOCUTEIHHO THEBHOM MOBEPXHOCTH;

— cnoco0  oOpa3oBaHUS  BbIEMOK  (KOTJIOBAaHOB)  WJM  Hachllen
(MEXaHUYECKUM, TUAPABINYECKUNA U T.1.);

— HampaBJICHHUE MePEMEIIEHUI TTOTOKOB IPyHTA.

OcHoBHbIE KOJIMYECTBEHHBIC XapaKTePUCTUKHU UCTOYHUKOB
reOMEXaHUYECKUX HAPYIIEHUH MPU CTPOUTEITHCTBE CKBAXKUH CIIEAYIOIIHE:

— CKOpOCTh (hpoHTa paboT (yacoBasi, CyTOUHas, MECSIYHas);

— Iomaab GppoHTa padoT;

— TITyOMHA UK BBICOTA PabOT OT MOBEPXHOCTH;

— MOINIHOCTh BBIHUMAEMOT0 TpPYHTa, TOJIIMHA HAPYIIAEMOTO  CJIOS
MOYBOTPYHTA, BHICOTA HACKHITIKM KyCTOBOH IUTOMIAIKY;

— TUIOIIaIb TEPPUTOPUU OYPOBOM;

— IPEHUPYEMOCTh TTOYBOTPYHTA U T.J

Od4eBHIHO, YTO KaXJAOMy HCTOYHMKY TE€OMEXaHHYECKHX HapyIICHHUH
NPUCYIIN 0COOBIE KAUECTBEHHBIC U KOJIMYECTBEHHbIE XaPAKTEPUCTUKH.

HcTouHnkaMy THUIPONOTHYECKUX W THUIPOTCOJOTHYECKHX HapyIIeHUH
ABIISIOTCA TEXHOJIOTUYECKUE TMPOLIECCHl, CBSI3aHHBIE C OYypeHHEM CKBaXKUH.
BOABIMIMHCTBO THAPOIOTMUECKUX HApYIICHUH CBSI3aHO C TMOJArOTOBUTEIBHBIMU
paboTamu, HO 3a4acTyl0 OHH MPUYPOUUBAIOTCSA K OYPEHUIO BEPXHUX BOJOHOCHBIX

T'OPHU30HTOB I'COJIOTNYCCKOI'0 pa3pe3a.
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I'upporeonoruueckne HapyIEHUsl CBSI3aHbl HEMOCPEACTBEHHO C IPOLIECCOM
yIIyOJIEHNs CKBKUHBI U BBIPAXKAIOTCS B MOCTYIUICHUH B BOJIOHOCHBIE TOPU3OHTHI
3arpsi3HUTENEH (MOTJIouIeHUsI OYpPOBBIX PAcTBOPOB) HJIM BOJOMPOSIBICHHUAX, UTO
NPUBOJIUT K W3MEHEHHUIO THAPOTreOJOTHMYECKOTO pPEeXUMa €CTECTBEHHOro (yHK-
LMOHUPOBAHUS BOJIOHOCHOT'O KOMILJIEKCA.

OcHOBHBIMU KaueCTBEHHBIMU XapaKTepUCTUKaAMU HMCTOYHUKOB
TUIPOT€0JIOTMYECKUX HAPYIIEHUH SBJSIOTCS MOJBUKHOCTh WM CTallMOHAPHOCTD;
NEPUOINYHOCTD UJIM IIOCTOSIHCTBO JEHCTBUS; MECTOPACIIOIO0KEHHUE U T.J

Hctounukamu O6MOMOpP(OJTOTHUECKUX HAPYUICHUM SIBJISIFOTCS CICAYIOITUE
IPOIECCHI:

— pacyucTKa TEPPUTOPUH TIO]T OYPOBYIO TUIOIIAJKY;

— CHSITUE U CKJIaJMPOBAHUE IUIOJOPOJHOTO CJIOS IOYBHI,

— coopyxeHue OypoBOH M MPOKJIAAKa TEXHOJIOTHYECKUX KOMMYHMKAIUH,
HEOOXOAMMBIX JJIs1 OYpEHUsT CKBAKUHBI.

KauecTBeHHBIE XapaKTEPUCTUKH UICTOYHUKOB HApYLIEHUI TOMOTal0T CO31aTh
OOlIYI0 CUTYaIIMOHHYIO KAPTUHY Ha TEPPUTOPUHU OYPOBOM B MpeJeiax OTBOIUMOIO
3€MEJIbHOT0 Yy4yacTKa W SBJSIOTCA, Hapsly C KOJUYECTBEHHBIMH, Ba)KHBIMHU
KOMITOHEHTaMU OLICHKU SKOJIOTUMYHOCTHU JAESATENBHOCTA OYpOBOTO MIPEITPUATHSL.

[Ipouiecc OypeHHsI CONMPOBOXKIAETCS IMPUMEHEHHEM MAaTepUaloB M
XUMPEAreHTOB PA3JIMYHOM CTENEHH ONACHOCTH, 3HAYUTEIbHBIMU OO0BEMaMU
BOJIONOTPEOIEHUST U 00pa30BaHMsI MPOU3BOJACTBEHHO-TEXHOJIOTMUECKUX OTXOJIOB,
MPEACTABIIAIONINX ONPEACICHHYI0 OMacHOCTh s Guiopsl U (payHbl. OCHOBHBIMU
O00BEKTaMH 3arpsi3HEHUS pU OypPEeHUU CKBA)XKMH SIBJISIFOTCSI T€OJOTHYEcKasi cpefa
(mog3emMHble BOABI) M TUAPO- U JUTOChepa (OTKPBHITHIE BOJOEMBI, MOYBEHHO-
pacTUTENbHbIA MOKPOB). OHM 3arps3HSIOTCA B pe3yJibTaTe HECOBEPIICHCTBA U
HECOOTBETCTBUS OTAEIBHBIX TEXHOJOTHYECKUX MPOIECCOB TPEOOBAHUSIM OXpaHbI
OKpy>Xarolle cpelbl, a Takxke M3-3a TOMaJaHus B HUX MAaTepHUasoB,
He(TENPOAYKTOB, XUMPEAr€HTOB M MPOU3BOJICTBEHHO-TEXHOJOTHYECKHX OTXOJ0B

6ypeHI/I$I, MMpCaACTAaBJICHHBIX 6yp0BLIMI/I CTOYHBIMHM BOJaMMH, OTpa6OTaHHBIM
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oypoBeiMm pactBopoM (OBP) u OypoBbsiM nutamom (BIII). HaubGonee onrytumsl
OTpHUIIATENILHBIC MOCEJCTBUS 3arpsi3HEHUS] TTOYB, MOBEPXHOCTHBIX M IMOJ3EMHBIX
BO/I.

Ucrounnku 3arpsisHeHMs pu OypEeHUH CKBAXUH YCIIOBHO MOKHO Pa3JIeIUTh
Ha TIOCTOSIHHBIE U BPEMEHHBIE.

K nepBbIM oTHOCSTCS GUABTpALUS U YTEUKU KUIKUX OTXOJO0B OypeHHUs W3
HAaKOMUTEIBHBIX KOTJIOBAHOB, COOPYKAEMbIX B MUHEPAJIbHOM TpyHTE (IILJIaMOBBIX
ambapoB). Ko BTopoii rpyrie ciaeayeTr OTHECTH HCTOYHHKHA BPEMEHHOTO JISHCTBUS —
MOTJIOIIEHHE OYPOBOTO pacTBOpa MPU OypEeHUH; BHIOPOCHI TJIaCTOBOTO (hiIron1a Ha
JTHEBHYIO0 TOBEPXHOCTh; HApPYIIEHUE TE€PMETUYHOCTU 3allEMEHTHPOBAHHOTO
3aKOJIOHHOTO TPOCTPAHCTBA, MPUBOASAIICE K MEKIUIACTOBBIM IEPETOKAaM U
3aKOJIOHHBIM TIPOSIBJICHUSAM; 3aTOIUICHHE TEppUTOpUU OypOBOM BCIIE/ICTBUE
MaBOJIKa B MEPUOJ BECEHHETO MOJIOBOJbS WJIM MHTCHCUBHOI'O TasiHUS CHETOB U
Pa3IuB MPU 3TOM COJEPKUMOrO IJIAMOBBIX aMmOapoB. OOILIUM JIJ1s1 HUX SIBJISIETCS TO,
YTO OHM HOCSIT BEPOATHOCTHBIM XapakTep, a UX TMOCIEACTBUS TPYIHO
MPEICKA3yEMBI.

Haubomnpiyto onacHOCTh AJisi 00BEKTOB MPUPOAHOM Cpelbl MPEICTABISIIOT
MIPOU3BOICTBEHHO-TEXHOJOTHUECKHIE OTXOAbI OYPEHHsI, KOTOPhIE HAKATUTUBAIOTCS W
XpaHATCSI HEMOCPEJCTBEHHO HA TEPPUTOPUHU OYpOBOM, KaK MPaBWIIO, B 3EMJIISTHBIX
ambapax (KOTJIOBaHaX-OTCTOMHMKAX), YCTpaMBaeMbIX B MHUHEpPAJIbLHOM WJIHU
HachbllMHOM TpyHTe. OTXOJbl B CBOEM COCTaBE€ COAEPKAT IIUPOKUUA CHEKTP
3arpsi3HUTENIC MUHEpPAIbHOM M OPraHMYECKOW MPHUPOJIbI, MPEACTaBICHHBIX
MartepuajiaMi W XHUMpPEAreHTaMu, WCHOJb3yEeMbIMU [Jii NPUTOTOBICHUS U
00paboTKH OYPOBBIX PACTBOPOB.

CooTHomIEHHE OTXO0JIOB OypeHusl KaxJIoro BUJa B o0meM oObeme
3arpsI3HEHUN PA3JIMYHO U ONPENIEIISIETCA TPEAKE BCETO UCTI0JIb3YEMOM TEXHOJIOTUEN
OypeHusi, a TaKkKe 3arpsA3HAIONIMMU CBOMCTBAMHU MTPUBHECEHHBIX B HUX MaTepUaioB
U XMMPEareHTOB.

HauGonbmmii 006eM cpert 0TXOA0B OypEeHUs COCTABIIIOT OypOBbIE CTOUHBIE

BOJBI. OTO0 CBS3aHO C TEM, UTO CTPOUTCIILCTBO CKBAKHUH COIIPOBOXKIACTCS
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noTpeOIeHNEM 3HAYUTENbHBIX OOBEMOB MPUPOJIHON BOABI M 0Opa3oBaHUEM
3arpsi3HeHHbIX CcTOKOB B Bujge bBCB. Cytounas mnotpeOHOCTh OypoBOil B
TEXHUYECKOM BOJIE KOJIEOIeTCss B MMPOKUX mpeaenax ot 25 -30 go 100-120 m° u
3aBUCUT KaK OT MPUPOTHO-KIMMATHYECKUX YCIOBUM M T€OJOTO-TEXHUYECKHUX
OCOOEHHOCTE TMPOBOJKM CKBAXKWH, TaK MW OT OpPraHU3alMH  CHUCTEMBI
BOJIOCHA0KEHUSI.

IIpy OypeHMH CKBaXMH B MOJABJISIOMIEM OOJBIIMHCTBE  CIy4aeB
OpPUMEHSETCS  MPSAMOTOYHAsE CHUCTEMa  BOJIOCHAOXKEHMs, a HMCTOYHUKAMHU
BOJI000ECTICUEHHMSI CITYKAT OTKPBITHIE BOJIOEMBI (03€pa, PEKH, pyUbH), apT€3UaHCKUE
CKBOXXMHBl W BOJONPOBOJAHAs ceTh. BoponorpebieHne periiaMeHTHPYeTCs
WHIUBUTyaJIbHBIMU TE€XHOJOTUYECKUMHU HOpMaMH BOJOINOTpeOIeHUS,
3aKJ1a/IbIBAEMBIMU B ITPOEKTHI HA CTPOUTEIBCTBO CKBAXUH. Takue TEXHOJIOTHYECKUE
HOPMBI B HACTOSIIIIEE BpeMs pa3paboTaHbl MPAKTUYECKU ISl KaXJA0ro peruona. B
HUX HAXOJST OTPaK€HHE BCE (DAKTOPHI, YUUTHIBAIOIIME OCOOCHHOCTH TEXHOJIOTUU
OypeHust, ICTOYHUKHU BOJOCHA0KEeHUsI U T.11. Kak moka3pIBaeT MpakTHKa, B CPEIHEM
110 OTpaciIu HopMa BogonoTpebnenus cocrasiser 0,9 - 1,1 M Ha 1 M npoxoaky.

O6BeM 00pa3zyromuxcs OypOBBIX CTOYHBIX BOJ OMPEICIISETCS MHOKECTBOM
dakTopoB. M3 HuX HauOoyplllee 3HAYCHHE HWMCEIOT TINIyOMHA CKBaKHUH,
IPOJOJKUTENBHOCTh OypeHHsl U yAENbHBIN BEC 3aTpaT BPEMEHHU Ha JIMKBUJIALIUIO
ocnokHeHU# u aBapuil. Kak mokazano B pabore, B CpeHEM CYTOYHBIE OOBEMBI
obpasytomuxcsi BCB moryT cocraBmste 20 — 40 M Ha OAHY CKBaXXUHY (KYCT).
3HauuTenbHOe BiUsHHE Ha o00beMbl bBbCB oOka3plBaeT Takke M CUCTEMaA
BojiocHaOeHusi. UYem  Oorbine  UCHOJB3yeTcss  OOOpPOTHOW  BOABI  Ha
TEXHOJIOTUYECKHE HYXKJIbl, TEM MEHbIIIE 00BEMbI CTOYHBIX BOJI; HO B TO K€ BpeMs
CTENEHb 3arPsI3HEHHOCTHU UX BBILIE.

[To ycnoBusm o6pazoBanusi bBCB MoxHO pa3nenutb Ha TpU KaTErOpHUM:

IMPOU3BOACTBCHHBIC CTOYHBIC BO/IbI, XO03SMCTBEHHO-OBITOBBIC U aTMOC(I)eprIC.
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[Ipon3BoaCTBEHHBIE CTOUHBIE BOJBI (POPMHUPYIOTCS B MPOLIECCE BHITOTHEHHUS
Pa3IMYHBIX TEXHOJOTHYECKHUX OMepanuid, paboThl MEXaHU3MOB, 000PYIOBAHUS H
YCTPOUCTB.

X03UCTBEHHO-OBITOBBIE CTOYHBIE BOJABI Ha OYypOBBIX MPEANPHUITHIX
00pa3yroTCs B pe3yJIbTaTe AEATEIbHOCTH ITYHKTOB MUTAHUSA, OOBEKTOB KyJIbTYPHO-
OBITOBOTO M CaHWUTApPHO-TUTHEHMYECKOTO Ha3HaueHus. [lo cBoeMy o00beMy OHU
COCTAaBJISIFOT HE3HAYUTENBHYIO YacTh 00111ero konudecTBa odpasyromeiics bCB.

OOpazoBaHue aTMOC(EpHBIX CTOYHBIX BOJ| CBA3aHO C AaTMOC(EPHBIMU
ocagkamMu. Mx o0ObeMbl B 3HAUMTENBHONW MeEpe 3aBHCAT OT MPUPOIHO-
KJIMMAaTHYECKUX YCJIOBMM, a TaKKe OT JUIMTEIbHOCTH Ipoliecca CTPOUTENbCTBA
CKBQXXUH U MOT'YT JIOCTUTaTh B cpeaneM 1,5 — 8 % ot obirero oorema bCB.

B mpouecce Oypenus CckBaXHH (OPMHPYIOMIMECS CTOYHBIE BOJBI
3arpsi3HA0TCS OypOBBIM PACTBOPOM U €r0 KOMIIOHEHTAaMH, BBIOYPEHHOMN MOPOIOH,
XHUMpeareHTaMu, He(QThI0 U He(TEempoayKTamMH, B TOM UHCIE€ H TOproYe-
CMa30uHbIMH MarepuasiaMu (kKoTopsle momanaior B BCB B wmecrax, rae
OPOU3BOAATCS TEXHOJIOTMUYECKHUE ONEpalMd C 3TUMH KOMIIOHEHTaMU WU TJe
BO3MOYHBI UX TIOTEPH).

OCHOBHBIMU TOYKaMHU BOJIONOJB30BaHUSI U BOJOOTBEACHHS Ha OypoBOii
SBJISIIOTCSL HACOCHasl Tpymna, JIW3eNbHBINM OJoK, pabodas mmioniagka OypoBo
BBIIIKH, OJIOK OYHCTKH OypOBBIX PacTBOPOB, y3€J MPUTOTOBJICHUS U YTSHKEICHUS
pacTBOpOB, LUPKYJIALMOHHAS CHCTEMa, OJIOK XMMPEAreHToB, OJIOK €MKOCTEeH ¢
3aMmacHbIM OYpOBBIM PaCTBOPOM.

VYka3aHHbIE MeCTa SBJSIFOTCS WCTOYHHUKAMU OOpa30BaHUS W 3arpsi3HEHUS
BCB. Kak cBuaeTenbCTBYyeT NpPOMBICIOBBIA ONBIT, HauOonbmmii o0beM BCB
oOpasyercs NpU OXJIAXKJACHUU IITOKOB HUIAMOBBIX HAaCOCOB, MbBIThE padoyeil
IUIOIIAJAKKA OYPOBOM BBIIIKH, OYUCTKE OYPOBBIX pACTBOPOB OT BHIOYPEHHOU MOPOABI
HA OYUCTHBIX COOPY)KEHHUSAX M 3aUMCTKE €MKOCTEH HUPKYJSIUOHHON CHCTEMBI OT
ocajika OypoBOro pacTBopa.

W3BectHO, uTO mr00as TEXHOJOTHMYECKas CXEMa OYMCTKHA CTOYHBIX BOJ

npeaycMarpuBacT CHUCTCMBI c6opa N HAKOIUICHHUA CTOKOB, KOTOPLIC OOJIZKHBI
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o0ecnieunTh OBICTpOE yAaJleHHEe MU CcOOp CTOYHBIX BOJA C MPOU3BOACTBEHHO-
TEXHOJIOTUYECKUX IUIOIMIAJ0K M KaHAIM3alMI0 HMX K MECTaM HaKOIUJICHUS U
xpanenus. Ha Oypsmuxcsi ckBakuHax cOOp MPOU3BOJICTBEHHBIX U aTMOC(EPHBIX
CTOYHBIX BOJI OCYIIECTBIISIETCS, KaK MPABUII0, CAMOTEKOM IO BOJOBOIHBIM KaHAJIaM,
YCTPOEHHBIM JHOO B MHUHEpPAJIbHOM T[pPYHTE, JMOO MPEICTaBISAIOMUX COOOM
METAJTHYSCKUE WIH Kejae3o0eToHHble xkenoba. [locrymmenne BCB u3 omHoro
KOTJIOBaHA (amOapa) B APYroi OCYIIECTBISETCS €CTECTBEHHBIM MEPETOKOM WM C
MTOMOILBIO MEPEKAYNBAIOLIUX YCTPOUCTB.

Hns cbopa BCB B 3aBUCUMOCTH OT TJIyOWHBI CKB&XHUHBI U
POJOJKUTENHHOCTA CTPOUTENHCTBA Ha €€ TEPPUTOPUH COOPYKAIOT BOJSHBIC
amOapbl. Takue amOapbl B MOJABIAIOIIEM OOJBIIMHCTBE CIYyYaeB COOPYKAIOT B
MUHEPAJbHOM TpyHTE€ C  COOJIOJEHHEM COOTBETCTBYIOIIUX TpeOOBaHUI
ruapounsossiiiui. Ho, HecMoTpsi Ha 3T0, Takue amOaphbl MPEACTABISIIOT COOOM
CEPbE3HBIM HCTOYHHUK 3arpsA3HEHUs NPUPOJHOM CpeIbl BCIEICTBHE BBICOKOU
MNOJIBUKHOCTH M XOpOIIEH aKKyMYyJIHMPYIOIIEH CHOCOOHOCTH CTOYHBIX BOJA K
3arpsI3HUTEIISIM.

B uenom »xe npumeHsieMas TEXHOJOrHs OypeHHs] OpUEHTHpPOBaHA Ha
UCIIOJIb30BAaHUE JUISI TEXHOJIOTMUECKHUX HYXKJ CTPOUTEIbCTBA CKBAXXKUH YHUCTOU
IPUPOJAHON BOJIBI U CBsI3aHA ¢ 00pa30BaHUEM 3arpsi3HEHHBIX CTOKOB.

OpgHuMu U3 OMacHbBIX BUIOB OTXOJIOB OYpEHHUs CUMTAIOTCA OTPaOOTaHHBIN
OypoBOIf pacTBOp U OypOBOIi IIIJIaM MJIM BRIOYPEHHAS TIOPO/IA.

OCHOBHBIM THUIIOM MPOMBIBOYHBIX KHUAKOCTEH, TPUMEHSIEMbIX TIPU OypeHUuU
CKBa)XHH, SIBJIAIOTCS TJIMHUCTbIE OypOBBIE PACTBOPHI HA BOJAHOW OCHOBE, KOTOPBIE
TOTOBSITCS, Kak TPaBUJIO, W3 TJIMHOMOPOLIKAa. B HEKOTOpBIX ciydyasX OHHU
MOJy4aroTCss B pe3yibTaTe HapabOTKW Tpu  pa3OypuBaHUU  XOPOIIO
JUCHEPTUPYIOMIMXCA TJIMHUCTBIX MOPOJ, ClAararmlluX MNpOXOAUMBbIN paspes. s
PETYJIUPOBAHUS PEOJOTUUYECKUX, (DUIBTPAIIMOHHBIX U CTPYKTYPHO-MEXaHUYECKHUX
CBOMCTB OypOBBIX PACTBOPOB MCITOJIb3YETCSI HA0OP CHEUaIbHBIX XUMpEareHToB. B
KauecTBe  MNpO(UIAKTUYECKOW  MPOTUBOMPHUXBATHOW  M00aBKU  OOJBIIIOE

pacnpocTpaHeHue Noy4dnsia HeThb.
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Cnenyer OTMETUTh, YTO 00BEMBI OOPA30BaHMSI OTXOJIOB YKa3aHHBIX BUJOB
3aBHCST OT MHOTUX (DAKTOPOB M HUTJE HE PETJIAMEHTUPYIOTCA. 3HAHUE K€ 00HEMOB
OTXO0JI0B OypeHusi, HapsAy C OLEHKOH YpOBHS M XapakTepa MX 3arpsA3HEHHOCTH,
HEO0OXOIUMO JJIS MPABUIBLHOTO TOHUMAaHUSI MEXaHU3Ma BO3JICUCTBUS HAa OOBEKTHI
IPUPOTHON Ccpeabl M BBIOOpAa HEOOXOAMMOTO KOMIUIEKCAa MPUPOAOOXPAHHBIX MeEp.
M3BecTHbIE METOIUKU OLEHKH 00bEMOB OypoBOro IjiamMma u OypoBOro pacTBOpa,
YXOASIIETO B OTXOJbl, BECbMa YIPOLIEHB U IMOATOMY HEJOCTATOYHO TOYHBI,
BCJICICTBUE YEr0 JOCTOBEPHOCTH IMIOJIY4a€MbIX pACUYETHBIX JaHHBIX KpaiHe
HEBBICOKA.

Hawnbonee mnpuemneMoil i NpPaKTUUYECKUX €€ MO TOYHOCTH H
JIOCTOBEPHOCTH PE3YJIHTATOB SIBIICTCA METO/AMKA, 0a3UpYyIOMascs Ha y4deTe BCeX
(akTOpOB, OKa3bIBAIOIIMX BIMSHUE HA 00bEMBI 00PA3YIOIINXCS OTXO/I0B OypeHHUsl.
Ucxonuoit mndopmarmeit mis pacdetoB oobemoB OypoBoro muiama (BII) u
orpabotanHoro O6yposoro pactBopa (OBP) ciykar reonoro-rexHU4ecKuil Haps/,

PEKUMHO-TCXHOJOIMYCCKAasd KapTa U PCTJIaMCHTBI Ha 6yp0BBIe pacTBOPBLI.

KoHTponbHBIE BONIPOCHI:
1. IcTOYHHMKY reOMEeXaHUYECKUX HAPYIICHHI.
2. OcHoOBHbIE Ka4E€CTBCHHBIC XapaKTepUCTUKAMU VCTOYHUKOB
reOMEXaHNYECKUX HAPYLICHUN.
3. OcHOBHBIE KOJIMYECTBEHHBIC XapaKTEPUCTUKU HMCTOYHHUKOB
r€OMEXaHNYECKUX HapYLIEHUM IIPU CTPOUTENIBCTBE CKBAYKHUH.
4. BypoBbie CTOYHBIE BOABI.

5. OTpaboTanHblii OypoBOW pacTBOp U OYPOBOI HITaM.

3.2 Pacyer 00beMOB BbIOYPECHHOM NMOPOABLI IPU OypPEHUM CKBAKMHbI

Henb 3anstusa: Onpenenutb: 00beM BEIOYPEHHOM MOPO/Ibl, MOTEpU OYpPOBOIO
pacTBOpa MPHU €r0 OUYKUCTKH Ha OYUCTHBIX YCTPOMCTBAX.

OpranunzanuonHas Gopma 3aHITHS — pa300p KOHKPETHBIX CUTYaIUH.



56
[ToTepu OypoBOro pacTBopa IpH €ro OYMCTKE Ha OUUCTHBIX CHCTEMAaX

Viei =Vii + Vo + Voo

moi

T ir i
rae Vioir Viowr Vot — coorserctBenHO OTEpH OypOBOIO pPacTBOpA IIPH €ro

O4YUCTKC Ha BI/I6pOCI/ITe, INECKOOTACINTCIIN U NIIOOTACINTCIIN.
Pacuer IIOTCPb Ha KaXJIOM OYHUCTHOM YCTPOI‘/IICTBQ IMPOU3BOAUTCA 110

OMITUPUYCCKUM 3aBUCUMOCTAM:

Vior = 1,3V &
lllrrn:ui = 1,92 I’Epis;
roi = 3,0 Vi £

rie Vi — 00beM BBIOYypeHHOM MOpoisl B i-M uHTepBaie. O0beM BBIOYpEHHOM

MOPOABI ONpeiesieTcs o popMyie

Vnpi:O,785 . (ai.DH)ZLi
Jis  permeHusl JAaHHOW 3a7a4d  HEOOXOJMMO CXEMATHYHO H300pa3uTh
KOHCTPYKIIUIO CKBaKHHBI.
O6bemM OypoBOrO pacTBOpa, HEOOXOAUMOTO IS OCBOCHUSI CKBAKHHBI

(0OBeKTa), onpeAesaeTcs Mo YMIUPUIECKON Gopmyiie
IfDE.-Ei = 115 ; IJIrZ-KE

Trac VI:KB — 00BEM CTBOJIA CKBa)KMHEI HA KOHCI] 6ypeHH;1 1-r0 HHTCPBAJIA.

OO0BeM cTBOJIa CKBAXKHUHBI PACCUUTHIBAETCA 1O (popmylie
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V.. = {],?SSZ Ly, DZ + 0,785(aD,)>L,
i=1

rae Ly — anmuHa o6caaHoi KOJIOHHBI B 00CaXXEHHOW 4acTH CTBOJIA, B KOTOPOM
OCYIIECTBIISETCS IUPKYJISIIHUSA OypoBOoro pactBopa; D, — BHYTpEHHHI IHaMeTp
00CcaTHOM KOJIOHHBI, CITyCKaeMOM IJIsi KpeIUJICHUsl 1-T0 MHTEpBaja; a — CPEIHUN
KOd(PUIIMEHT «KAaBEpPHO3HOCTH B MHTEpBajie Oypenus; Du — nuamerp noniora B

uHTepBaie Oypenus; L — uHTepBasl OypeHus.

O0BeM cTBOJIa CKBAKUHBI HEQOX BCCUNTHIBATH HA KAXOM
WHTepBaJie OypeHUs.
[Ipumep 3amaun.
JlaHa KOHCTPYKIIHSI CKBaYKUHBT:
1-i1 uarepBan L, = 600 m, tuamerp §0caaHoi KoJoHHBI Dy = 426 MM;
2-1i uarepBain L, = 1500 M, auameTp 06cannoi koinoHHbI Dy = 324 mwm;
3-1i uarepBain Ls = 3000 M, quameTp oO6caaHoi KojIoHHBI Dy = 194 MwMm;
KoaddummenTt kaBepHO3HOCTH 17151 Bcex HHTEpBaioB 1,15.
Heobxoaumo onpenenuts: O0BEM CTBOJIA CKBAKUHBI HA KAXKIOM

uHTepBaiie. O6beM BeIOypeHHOM TTopo/ibl. [loTepu OypoBoro pacTBopa npu ero
OYMCTKU Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBopa, HEOOXOAUMOTO
JUTSL OCBOEHUSI CKBAXKMHBI. Y CJIOBHE 3a7a91 WJUTFOCTPUPYETCS CXEMOU
KOHCTPYKIIUH CKBOKUHBI C HAHECCHUEM Pa3MEPOB.

CxemaTn4HO M300pakaeM MEPBbIN HHTEPBAJ OYpEeHHS PUCYHOK 3.2:
Haxomum Ve = 0,785(1,15 x 0,445)* x 600 = 122,9

N3obpakaem BTOpo UHTEpBaI OypeHUs PUCYHOK 3.2:

Haxomum Ve = 0,785 x 600 x 0,406* + 0,785(1,15 x 0,39)* x 600 = 248
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AHaNoruuHo U300pakaeM TPETUIl U MOCIIEAYIOINE HHTEPBaJIbl OypeHHUs
CKBa)KUHBI

Haxomum Vs = 0,785 x 1500 x 0,302% + 0,785(1,15 x 0,215)* x 1500 =
179,3

Bri6upaem Hanbonbmmii 00beM CKBOKUHBL Vs = Veam: > Vel > Vs

7%

o€ N300pakeHNE UHTEPBAJIOB OypeHus
0yPOBOTO pacTBOpPa, HEOOXOAUMOIO JJI1 OCBOCHUS

Pucynok 3.2 — Cxe
OrnpenensieM 00bex
CKBA>KUHBI.
V..=15X248 =372 m°
OmnpenensieM 00beM BBIOYPEHHON MOPOJIbI
Vi1 = 0,785 . (1.15 x 0,445)* x 600 = 122,9 m°

Vi = 0,785 . (1.15 % 0,0,39)* x 900 = 170,4 m*
Vips = 0,785 . (1.15x 0,215)* x 1500 = 72,8 m°
Vi = 122,9 +170,4 + 72,8 = 366,1 M
OI'[pCI[eJIHeM IMOTCPHU HAa KAXKIAOM OYHNCTHOM YCTpOﬁCTBeI
V. =1,3%x366,1x0,1=476;
V' =1,9x3185x0,2 = 122,3;
V" =0,3x1962x0,35 = 20,6.

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

mo
3ajada i1l CaMOCTOSATEIIBHOM paObOTHI:

JlaHa KOHCTPYKITUSI CKBAXKUHBI:

1-i1 uatepBan L, nuametp o0cagHOil KOJIOHHBI Dy;;
2-# u"TepBan L., nuameTrp o0caHON KOJOHHBI Dy»;
3-1i uaTepBan Ls, muamerp oOcaaHoi KOJTOHHBI Dys;
KoaddummenT kaBepHO3HOCTH JIJ1T HHTEPBAIOB O, O, Ol3.
Heob6xonumo omnpeaennts: O0beM CTBOJIa CKBAKUHBI HAa KaXKI0M

uHrepBasie. O0beM BeIOypeHHOM TTopoibl. [loTepu OypoBoro pacTsopa npu ero
OUYMCTKU Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBOpa, HEOOXOAUMOTO
JUTSL OCBOEHUSI CKBRKMHBI. Y CJIOBHE 3a7a91 WJLUTFOCTPUPYETCS CXEMOU
KOHCTPYKITUU CKBXKHHBI C HAHECCHUEM Pa3MEPOB.

Ta6muma 3.1 — Jlanabie 17151 pacuera

No | L1 | Lz | L3 | Dyl | Dy2 | Dy3 | ol | (0] | (053 |
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BapHaHTa

1 400 | 1500 | 3000 | 426 324 178 1,15 1,2 1,2
2 500 | 1600 | 3100 | 473 340 194 1,2 1,25 | 1,25
3 600 | 1700 | 3200 | 508 299 219 1,1 1,3 1,3
4 450 | 1800 | 3300 | 406 351 146 1,15 1,2 1,2
5 550 | 1900 | 3400 | 508 351 194 1,2 1,25 | 1,25
6 650 | 2000 | 3500 | 406 340 127 L1 LIS | 13
7 700 | 1800 | 3600 | 426 377 168 1,15 1,2 1,2
8 300 | 1200 | 2800 | 473 324 178 1,2 1,25 | 1,2
9 450 | 1500 | 3000 | 426 299 194 1,1 1,3 | 1,25
10 350 | 1600 | 3300 | 473 351 219 1,15 1,2 1,3
11 550 | 1700 | 3500 | 508 340 146 1,2 1,25 | 1,2
12 600 | 1800 | 3800 | 406 377 194 1,1 LIS | 1,2
13 300 | 1900 | 4000 | 508 377 127 1,15 1,2 | 1,25
14 400 | 2000 | 4500 | 406 299 168 1,2 1,25 | 1.3
15 600 | 1800 | 3000 | 426 340 178 1,1 1,3 1,2
16 200 | 1200 | 2900 | 473 340 194 1,15 1,2 1,2
17 700 | 1500 | 3500 | 426 340 219 1,2 1,25 | 1,25
18 400 | 1600 | 3600 | 473 351 146 L1 LI5S | 13
19 350 | 1700 | 3300 | 508 377 194 1,15 1,2 1,2
20 450 | 1800 | 3200 | 406 299 127 1,2 1,25 | 1,2
21 550 | 1900 | 2800 | 508 377 168 1,1 1,3 | 1,25
22 350 | 2000 | 3000 | 406 340 178 1,15 1,2 1,3
23 250 | 1800 | 3000 | 426 340 194 1,2 1,25 | 1,2
24 350 | 1200 | 2900 | 473 324 219 1,1 LIS | 1,2
25 400 | 1500 | 3400 | 426 324 146 1,15 1,2 | 1,25
26 500 | 1600 | 3600 | 473 351 194 1,2 1,25 | 1,3
27 400 | 1700 | 3600 | 508 377 127 L1 1,3 1,2
28 450 | 1800 | 3300 | 406 340 168 1,15 1,2 1,2
29 550 | 1900 | 2900 | 508 377 146 1,2 1,25 | 1,25
30 350 | 2000 | 3800 | 406 377 178 1,1 LI5S | 13
31 300 | 1800 | 2950 | 426 340 127 1,15 1,2 1,2

3.3 Onpenesienne 00beMOB 0TPA0OOTAHHOTO OYPOBOI0 pacTBOpa

U 0ypoBOro nuiama

Lensb 3ansaTtust: Onpeaenuts 00beM 0TPabOTaHHOTO OypOBOT0 pacTBOpa U

OypoOBOTO IIJIaMa P CTPOUTEITHCTBE CKBAKUHBI

OpranuzanuonHas ¢popmMa 3aHATHS — pa300p KOHKPETHBIX CUTYaIIUH.

O6mmit o6veM OBP  (Vorr), yXOAsImiero B OTXOIbI MOCJIE OKOHYAHUS
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CTPOUTENHCTBA  CKBXHHBI, CKIAJbIBACTCS M3  H3OBITOUYHBIX  OOBEMOB,
oOpazyromuxcs nocie OypeHus Kaxaoro uatepaia (Vo). B TOM 4ncie 00bEMOB
pacTBOpa, cOpachlBaéMbIX B NUIAMOBBIA aMOap TpH CMEHE THUIA W CHCTEMBI
00pabOTKU MPOMBIBOYHBIX KHJIKOCTEH, 1 00HEMOB, HEOOXOIUMBIX JUISI OCBOCHHUSI

CKBaXUHBI (Vocs):

n
I'IE}EP = Z VI}EF!' + vDEEI
i=1

[Tpu ’TOM OCHOBHBIMU IPUYMHAMHU 00Pa30BaHUS U HAKOIUIEHUS U30BITOUHBIX
00BEMOB PacCTBOpA SBIISIOTCS;

— HapaboTKa pacTBOpa Mpu pa30ypHUBaHUM WHTEPBAJIOB, CIOKEHHBIX
TJIMHUCTHIMU TIOPO/IAMU;

— 3aMeHa OJJHOTO TUIIa PacTBOpa Ha JIPyToW;

— 3ameHa OypoOBOTO pacTBOpa, WCIOIB3YyeMOro [Uisi OypeHus Mo
HKCIUTYaTaIl[MOHHYIO KOJIOHHY, Ha pacCTBOP JIPYTOro THUMA MPU OCBOEHUU CKBaXKHHBI;

— MpOBEACHHUE psifia JOMOJHUTENbHBIX TEXHOJIOTHYECKUX OINepaluii, He
MPEeTyCMOTPEHHBIX MPOEKTOM Ha OypeHHE CKBa)XMHBI (HANpUMEp, JTHKBUIAIIHS
OCJIO)KHEHUH ).

O6veM OypoBOro pacTBOpa, HEOOXOJIUMOTO I OCBOCHHUS CKBAKUHBI
(0OBeKTa), OnpeAesaeTcs Mo YMIUPUIECKON Gopmyiie

VI’:II:.EE = 115 ) [!IZ,E{EE
re Vexs — 06beM CTBOMA CKBAXKHHBI Ha KOHEI[ OyPEHHS i-r0 HHTEpBaIa.

OOBEM CTBOJIA CKBAXKUHBI PACCUUTHIBAETCS CM. IYHKT 3,2.

O6béM OBP; yxoasmiero B 0TX0/1bl OCJIE OKOHYAHUSI OypeHUs] KOHKPETHOTO
untepBasa (Voge),.MPEACTABIAECT COO0M 00beM OypOBOT0O pacTBOpa, MOJJICHKAIIETO

YTHIM3AIUN WM 3aXOPOHEHUIO MOCJe OKOHYaHus OypeHus i-ro mHTepBana (V)
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3a BBIUETOM O0BbEMa pacTBOpa, MOBTOPHO UCHOJIB3YEMOT0 TIpU OypeHHH

MOCHEAYIOIINX UHTEPBATIOB (V,u), T.€.
Vose: = Vya‘ — Vi
O6bem OypoBOro pacTBopa
I{m‘ = VEPi - (vcbi + VL[EM!' + Vnm‘]

rie Veri — 06beM GypoBoro pacTBOpa, MPUMEHSIBIIETOCS B IPOLIECCE OYPEHHUS i-10
MHTEpBANa; Ve: — IOTEPU PacTBOpa Ha (MIBTPALHIO M HOPMOOOPA3OBAHHE IIPHU
OypeHuH B 1-M HHTEpPBAJE; Vi — o6mem OypoOBOIO pacTBOpa, OCTAIOIIETOCS B
3aKOJIOHHOM POCTPAHCTBE CKBAXKHHBI [OCIE KPEIUICHHs B i-M mHTepBaie; Vo —
noTepu OypoBOTO pacTBOpa MPH €r0 OYUCTKE Ha OUUCTHBIX YCTPOUCTBAX.

O0beM MOBTOPHO HCIIOJIB3YEMOr0 OypOBOTO pacTBOpa MpPU TMPOXOJKE

MOCJICTYIOIINX UHTEPBAJIOB

V _ I{m’
mHi ~ 100 JE

rae B — mpOLEHT TOBTOPHO HCIOIB3YEMOr0 OyPOBOTO PAcTBOpA IS OypPCHHs
MOCJICTYIONUX MHTEPBAJIOB (YCTAHABIMBACTCS SMITMPUYCCKUM ITyTEM Ha OCHOBE
MPOEKTHO-IIJIAHOBOIO 3aJ]aHus).

OO0beM MOBTOPHO KCIIOJIB3YEMOTO PACTBOPa B KaXJIOM KOHKPETHOM CIIy4ae
yCTaHABIMBACTCA MO (PAKTUYECKUM JaHHBIM C YYETOM HAKOIUICHHOTO OIIbITa
OypeHUs ¥ T€0JIOr0-TEeXHUYECKUX YCIOBUH MPOBOKU CKBAKHH.

Pacuet 06bema OypoBoro pacTBopa, MpUMEHSBIIIETOCS B Ipoliecce OypeHus i-
TO UHTEpBaja, MPOU3BOIUTCS 10 popmyiie

i

+

HI
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riae Vi — motpeGHBIii 06beM st OypeHus i-ro nHTepBana; Vi — 06beM GypoBoro
pacTBOpa, HapabaTHIBAEMOTO B Mpoliecce pa30ypuBaHUS TIWHUCTHIX MOPOJ B i-M
MHTEpBAJIC.

3Hauenue Vi ompenensercs pacueTHbIM MyTeM 110 hopMyIe

Vi = Vos + Voot + I";::1::1' + I"rm{pl

rae Vip — 00bEM pacTBOpa B IUPKYJISAIMOHHON cHCTeMe OYypOBOM yCTaHOBKHU
(ompenensercst B 3aBUCUMOCTH OT TUIA OyPOBBIX YCTAaHOBOK).

O06bemM HapabaTHIBAEMOIO0 PacTBOpA OIPEACNAETCS M0 SMIUPUUECKOU

dbopmyiie

C Ka(l+ bt)p,,
V= Y |- e T 0
—1 {]J{]]-PPFH'

IJIe 71 — KOJMYECTBO Pa30ypHuBaeMbIX TTMHUCTHIX IUIACTOB B MHTEPBase OypeHUs; £ —
CTENEHb OYUCTKH OYpOBOr0 pacTBOpa OT MOPOJbl Ha OYMCTHBIX yCTpoHcCTBax; M
— Macca BbIOYPEHHOM TIIMHUCTOM MOPOJIbl pU pa30ypuBaHUM 1-ro uHTEepBana; K —
KOO (PUIMEHT KOJUIOUIATBHOCTH DPa30ypUBAaEMbIX TMOPOI; @ — KOdDUIHEHT,
XapakTepu3ymomuii BiausHHEe 00paboTKM OypoBOTO pacTBOpa Ha HW3MEHEHHE
KOJUIOMJAIBHOCTU TIUMHUCTBIX MOpPOX; b — KOI(P(ULHEHT, XapaKTepU3yLUn
MHTEHCUBHOCTh U3MEHEHHUS KOJUIOMJAIbHOCTU TBEpAOH (a3bl OypoBOro pacTBOpa B
pe3ynbTaTe AeHCTBUS 3a00MHON TeMIepaTypsl; ti — TeMIiepaTypa B i-M HHTEpBae
CKB&KHHBI B CTATHYECKUX YCIOBUAX; Ppi — IIIOTHOCTE OypoBOro pacteopa; Pri —
CpEeIlHAsl TUIOTHOCTh TJIMHUCTOM MOpOo/ibl B MHTEpBalie Oypenus; P — 0e3pa3mMepHbIid
MoKa3aTesb KOUIOUAAIBHOCTH AUCTIEPCHOM (ha3bl.

IIpu 5TOM nokasarenu M, &, Ppi, Prii ONIPENENAIOTCS M3BECTHBIMU METOJAMH.,

3HaueHHEe MoKa3aTelsd € NpUHUMAaeTCs cienytommm: s Buopocuta CB-2, CB-2b

0,10; mnsa neckootaenutens 0,20; mis wiootaenutens 0,35; s Buopocura CB-1
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0,20 - 0,25.

Koo duuuent xommomnanpHocT K OIpenensercs aHaJIUTHYECKHUM WU
rpadpuyeckum crmocobom. 3HaueHue kodpduimenta b mpUHMMAETCS pPaBHBIM
0,00072 mpu Temneparype B ckBakune << 130 °C, 0,00267 npu t = 130+160 °C u
0,00300 pu t >>160 °C.

[ToTepu Ha PunbTpanKio U KOPKOOOpPa3OBaHUE TPU OyPEHUHU B 1-M UHTEpBAJIe

OIIPCACIIAOTCA 110 BBIPAXKCHUIO!

rje h; — TonnmHa MMHUCTON KOPKH Ha MPOHUIIAEMBIX IIACTaX CTBOJIA CKBAKUHBI.
O06beM OypoBOro pacTBOpa, OCTAIOIIETOCS B 3aKOJIOHHOM ITPOCTPAHCTBE

CKBQXKUHBI TIOCJI€ KPEIUICHUS B 1-M UHTEPBAJIE, pACCUUTHIBAETCSA 1O (hopMyIie:

|74

i

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

rae Dix — HapyXHBII TuaMeTp CIycKkaeMoi 00caaHOM KOJOHHBI ISl KPETJICHUS 1-10
uHTepBana; H; — mnpoekTtHas BbICOTa NOABEMA TAMIIOHAXKHOTO pacTBOpa B
3aKOJIOHHOM TIPOCTPAHCTBE CKBAXXHHBI MPU KPEIUICHUH 1-T0 WHTEpBaia;, m —
KOJIMYECTBO OOCAJHBIX KOJIOHH Pa3IMYHBIX JUAMETPOB B 3aKPEIUICHHON 4YacTu
CTBOJIa, B KOTOPOM OCYIIIECTBIISETCS IUPKYJISIIISA OYpOBOTO pacTBOpA.

O6beM OypoBOTO IIJIaMa PaCCUUTHIBACTCS 1O hopMyTIam
Vo=V, +Vo+V,

F." FH’ V."."."
rae ¥ uw ¥ ¥ — cooTBETCTBEHHO 00BEM ITTaMa, 00pa3yroIIerocs: Ha BUOPOCHUTE,

INECKOOTACINTCIIN U NIIOOTACINTCIIN

Vie =23V,
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Vie = 2,9V,

Vi =4,0V,

[Ipumep 3amaymn.

[IpoekTHas BbICOTA MTOAbEMA TAMIIOHAKHOT'O paCTBOPA Ha KaXKJ10M UHTEpBaJie
Oypenus coorBercTBeHHO paBHa H,=590 m, H,=1000 m, H;=1600 m. KoncTpyxkuuto
CKBaKHMHBI CM. ITYHKT 3,2.

[To smnupuueckum hopmysiam ObuT0 ycTaHoBeHO: [loTepu Ha dunbTpanuio
U KOPKOOOpa3oBaHWE IIpM OypeHMH BCeX MHTEPBANOB V=50 M. O0bem
HapabaTbiBaeMoro pacreopa V,=90 M’. OObeM pacTBOpa B IMPKYISALUOHHON
cucreme V,=30 m’. O6beM MOBTOPHO UCMONL3yEMOTO PacTBOpa cocTaBusgeT 90%.

Ha cxeme ormeuaem BBICOTY IIOABCMA TAMIIOHAKHOI'O paCTBOpaA.

Omnpenensiem 00beM OypOBOrO pacTBOpa OCTaBIIETOCS B 3aKOJOHHOM
MPOCTPAHCTBE CKBAXXUHBI TIOCTIE KPETUICHUS:

View = 0,785 [(1,15 x 0,445)2 — 0,426 )(600 — 590)| + 0,785(0,4062 —
0,324% )(1500 — 1000) +
0,785(0,3022 — 0,194* )(3000 — 1600)=79,1

OnpenensieM o601l 00beM 0TPa0OTaHHOTO OYPOBOI'0 PaCcTBOPA:
V,; =248+ 1905+ 50+ 30=5185

OmnpenensieM 06beM OypOBOTro pacTBOpa MPUMEHSBILETOCS B MpoLecce OypeHus:
Vep: =518,5+90 =608,5

OmnpenensieM 06beM OypOBOTr0 pacTBOPA MOAJIEKAIIETO YTUIIN3AIUU:

V,; =6085—(50+79,1+190,5) = 2889

OmnpenensieM 00beM MOBTOPHO UCIIOJIB3yeMOT0 OypOBOI'O pacTBOpa:

V.. = 2887 90 =260
mHi ~ 100 -

OmnpenensieM 006EM OBP yxossiiero B 0TX0/IbI MOCIe OKOHYAHUS OypeHUsI:
Voge: = 288,9— 260 = 28,9

Omnpenensiem o611t 00beM OBP (Vosp), yXOas111er0o B OTXObI MOCTIE OKOHYAHUS
CTPOUTENHCTBA CKBAKUHBI:

Vg =289+ 372 = 4009

OmnpenensieM 06beM OypoBOTO IuTaMa (TOJIBKO JIJIsi BUOPOCHUTA):
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V,=2,3x3661=2842

3ajada 1l CaMOCTOSATENIbHOTO PEIEHUSI.

[IpoekTHas BrICcOTa MO IbEMA TAMIIOHAKHOTO PACTBOPA HA KA JOM UHTEPBAJIE
Oypenusi coorBeTcTBeHHO paBHa Hi, H,, Hs. KoHCTpyKIIMIO CKBaXKMHBI CM. TTYHKT 3,2
tabmura 3.1.

[To smnupuueckum popmysiam ObuI0 ycTaHoBiieHO: [loTepu Ha (uabTpaLmio
1 KOPKOOOpa3oBaHHe MPH OYpEeHUH BCeX HHTEPBAIIOB V. OOBbeM HapabaThIBAEMOTO
pactBopa V,. O0beM pacTBOpa B HUPKYJIALHMOHHOU cucteMe V. OObeM MOBTOPHO
HCITI0JIb3yEMOT'0 pacTBOpa COCTABIIET ....%. Ha cxeme oTMeuaeM BbICOTY MOIbEMA
TaMIIOHAXXHOT'O pacTBOpa.

Ornpenenuts 00beM 0TpabOTaHHOT'O OYPOBOTO PacTBOpPA U IILJIaMa.
Ta6numna 3.2 — Jlanabie 1715 pacyeTa

Ne Vq) Vi VH % H, H, H;
BapuaHTa

1 50 90 30 90 L:-20 [,-500 | L5-1500
2 60 80 35 80 L:-40 [,-400 | L;-1400
3 70 70 45 85 L:-30 [,-600 | L;-1700
4 100 75 30 95 L;-50 [,-400 | L;-1400
5 70 78 20 85 L;-20 [,-300 | L;-1600
6 50 80 25 80 L;-30 [,-450 | L;-1400
7 40 90 20 70 L;-30 [,-350 | L;-1300
8 55 70 25 75 L:-30 [,-300 | L;-1700
9 45 80 35 80 L;-30 [,-400 | L;-1500
10 65 90 32 85 L-20 [,-550 | L;-1400
11 75 100 29 90 L:-40 [,-500 | L;-1700
12 80 80 35 95 L:-30 [,-400 | L;-1400
13 75 70 40 90 L:-50 [,-600 | L;-1600
14 65 75 30 80 L-20 [,-400 | L;-1400
15 90 85 35 85 L;-40 [,-300 | L;-1300
16 80 65 40 95 L:-30 [,-450 | L;-1700
17 70 55 35 85 L:-30 [,-350 | L;-1500
18 60 50 25 80 L:-20 [,-300 | L;-1400
19 50 65 30 70 L,-40 [,-400 | L;-1700
20 40 75 20 75 L:-30 [,-550 | L;-1400
21 45 85 40 80 L:-50 [,-500 | L;-1600
22 55 59 20 85 L:-30 [,-400 | L;-1400
23 65 65 25 90 L;-30 [,-600 | L;-1300
24 75 85 30 95 L;-20 [,-400 | L;-1700
25 85 75 35 75 L;-40 [,-300 | L;-1600
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26 95 65 25 80 L:-30 [,-450 | Ls-1400
27 85 75 30 85 L;-50 [,-350 | Ls-1300
28 95 95 20 90 L;-20 [,-300 | Ls-1700
29 90 65 40 95 L;-40 [,-400 | Ls-1300
30 80 75 35 80 L;-20 [,-550 | Ls-1700
31 75 85 20 85 L;-50 [,-550 | Ls-1600
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IIpakTueckoe 3anaTue Ne 4. OnpenesieHue od0beMa HIJIAMOBBIX

amMO0apoB /1Jis1 OypeHus U IKCIJIYyaTAMU HEPTAHBIX CKBAKUH

Lenp 3ansatus: Onpeaenuts 00beM IIJIAMOBOTO ambapa

OpranuzaimoHHast popMa 3aHsITHS — pa300p KOHKPETHBIX CUTYyalUl

I. OO0béM BBHIOYpEeHHOW  TOPOABI

PacCUUTHIBAIOT C UCIIOJIb30BaHUEM Tao. 4.1.

Tabnuna 4.1 — Anroputm pacuera

pu

CTPOUTCIILCTBC CKBa’XHUH

Ne  |HaumenoBanue KoHCTpyKITHst CKBayKUHBI
/o (mnametp 00caIHbBIX
KOJIOHH)

1. |[duameTtp ckBaxuHbl Di, MM

2. |[lnmHa uHTEpBaja CTBOJIA CKBAXHUHBI li, M

3. |[Inowmans ceueHus, m>

4. |KoadduimeHT KaBepHO3HOCTH K;

5. |O0béM uHTEpBaIa CKBAXKUHBI, M’
Htoro: 00b6EM Beell CKBaKUHBL, Vi, M
2. O0bém mrama: Vi, =V x 1,2,
rae 1,2- xodQPUIMEeHT, YUYUTHIBAIOIIUN pa3yIUIOTHEHHE BHIOYPEHHOM

HIOPO/IBI.

3. OObéMm otTpaboTaHHOro OypOBOTO pacTBOpa, CcOpachlBa€MOro B

MPUCKBAKUHHBIN aMOap (TIpH YCIOBUY MTOBTOPHOTO HCTIOIB30BAHMS ), ONIPEACITIACTCS

u3 pacuéra 25% ot 00bEMa ucxoaHoro u HapadbotanHoro bP: Ve, = 0,25 V, x K +

0,5 Vi,

rie Ki - xoaddunmeHt, y4uTHIBAIOMIMK TOTepu OypoOBOTO, pPacTBOpA,

yxoadamero co 1njiaMoM IIph O4YMCTKE Ha BI/I6POCI/ITC, IICCKOOTACIIUTEIIC U

unootaenutene (B coorerctBuu ¢ PJI 39-3-819-91 K = 1,052);

COOTBETCTBHHM C Ta0JI.8,

V. - 00bEM TUPKYISIITIOHHON CUCTEMBI OYPOBOM yCTAHOBKH, ONIPEACIISCTCS B
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Pacuér 00bEMOB 0TX010B OypeHus omnpeaensercs B cooTBeTcTBuu ¢ PI1 39-

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

Tabnuna 4.2 - Vicxogasie JaHHBIE 1S pacueTa 00bEMa IMUPKYISIIIMOHHON CUCTEMBI

['myOGuna Gypenusi, M Tun 6ypoBoii yctanoBkH | [Tone3Hblii 00BEM
UPKYJISIIIMOHHOM
CUCTEMBI, 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. O06béM OYpOBBIX CTOYHBIX BOJ MPU BHEAPEHUH OOOPOTHOW CHCTEMBI

Boi0CcHA0KeHUS (Vpcp) paccUUTHIBAETCS 10 Popmylie

BCB — 0,25 Vo];p.

5. Pacuér 06bEma nmamoBoro amo6apa (Vu,) IpOU3BOIUTCSA M0 CIIETyIONIEH

dhopmyie:

V= 1,1 (Vm + Vo + VBCB)-

HCXO,Z[HBI@ HAHHBIC IIPUHATDH U3 TCMBI 3.

IIpakTuyeckoe 3anaTue Ne S. dakeJbHOE X03AHCTBO

Lennb 3ansTust: PacueT BrICOTHI (hakeTbHOTO CTBOJIA.

5.1 BBICOKOTO JIaBJICHUS.

5.2 HU3KOT'O JaBJICHUS.

OpranuszanuonHas popma 3aHATUS — pa300p KOHKPETHBIX CUTYaLUH.
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QdakenbHasi yCTAaHOBKA MpEIHA3HAYEHA [UISl COKUTaHUS MEePUOANYECKUX
(aBapuifHBIX) Tra30BBIX COPOCOB  BBICOKOTO M  HHU3KOTO  JIaBJIEHHUS  OT
TEXHOJIOTUYECKOT0 000PY10BaHUSI.

daxenpHas CUCTEMA BKIIIOYAET B CEOSI:

- (pakenbHBIN KOJIEKTOP BhIcOKOro aaBieHus [y 1000 mwm;

- (pakenbHBIN KOJUTEKTOp HU3KOro aasieHus [y 300 mwm;

- KOMOMHHUPOBAHHYIO (DAKEITHHYIO YCTAaHOBKY;

- (paxenbHBIN cenapaTop BbicOKOTO AaBienust O-01,

- KOoHJeHcaToCcOOpHUK  (pakenbHBIM  BbICOKOro  maBienus  EJI-01,
OCHAIIEHHBIN ABYMS MOTYNOTPYKHBIMU HACOCHBIMU arperaramu;

- TpyOHBII pacIupuTeNlb HU3KOTO AaBieHus O-02;

- KOHJICHCATOCOOPHUK (haKkenbHbIN HU3K0TO naBieHus EJ[-02, ocHammeHHbBIH
IBYMs IOJTYNOTPY>KHBIMU HACOCHBIMU arperaTtamu.

KoMOunupoBanHas ¢akeiibHasi yCTAaHOBKA COCTOUT U3:

- ctBOJ1a BBICOKOTO JaBieHus DC-01 BrIcOTOI 85 M,

- cTBOJIa HU3KOro AaBiaeHust OC-02,

- (hakeTHHBIX OTOJIOBKOB C Ta30BBIM 3aTBOPOM

- CHCTEMBI PO3KUIa U KOHTPOJIS IJIaMEHU

B daxenbabIx cenmaparopax Beicokoro aaBieHus (O-01) u HU3KOTrO HaBiIeHUS
(®-02) mpoucxoaut OTACJIICHHE OT rasza, cOpachiBaeMoro Ha ¢aken, KameiabHOM
KUJAKOCTH, KOTOpasi HAMpaBIIIETCS B KOHACHCATOCOOPHUKH BBICOKOTO JABICHUS
(E-01) u muskoro naenenus (EJ[-02) coorBercTBeHHO. KOHmeHcaToCOOpHUKHU
000pyI0BaHbl JBYMsI MOJIyHOTPYKHBIMH Hacocamu (pabOyuM M pPE3EpBHBIM), C
MOMOIIBI0 KOTOPBIX JKUAKOCTh IO YPOBHIO OTKAaYMBAETCS B peE3EpByapbl
HEKOHJUITMOHHOW HE(TH.

B kauecTBe KOHIEHCATOCOOPHUKOB (haKeTHHBIX IPETYCMOTPEHBI TTOI3EMHBIC
émkoctu tuna EITII.

[IpomyckHasi cnocoOHOCTh (PakeabHOM YCTaHOBKH MO (hakenaM BBICOKOTO U
HU3KOTO JaBJICHUS OMNpeliesiecHa MO0 MaKCUMalbHOMY aBapuiiHOMY cOpocy B

(baKeJ'IBHI)Ie KOJIJICKTOPBI BBICOKOI'O 1 HU3KOI'O JaBJICHMA.
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Jist pabGoThl (hakenbHBIX TOPENOK K (haKeIbHOW YyCTaHOBKE IOABECH
TOIUIMBHBINA Ta3. IlpenycMoTpeH BbIBOA MHQOpMALUMKU O HATUYUHU (OTCYTCTBHHM)
IUIAMEHU JIeKYPHBIX TOPEJIOK HAa MECTHBIA IIWUT YNPABICHUS, BKIIOYEHUE
CUTHAJIM3AIIMH Ha IIUT OTepaTopa B MOMEHT OTCYTCTBHS TUIAMEHH.

CornacHo TpeOGoBaHMSIM 0€30MacHOM AKCIUTyaTaluu (pakeIbHBIX CUCTEM BO
n30exaHue 00pa3oBaHuUs B3pPbIBOOIIACHON CMECH B HAYaJI0 (PaKEIbHOr0 KOJIJIEKTOPA
BBICOKOT'O M HM3KOI'O JIaBJICHHs IIPEyCMOTPEHA HENPEPhIBHAS 110Ja4a pacyeTHOrO
KOJIMYECTBa MPOJYBOYHOI'O VYIJIEBOJOPOAHOrO raza. B ciyudae mnpekpamieHus
[I0/Ia4M YTJIEBOJOPOJHOIO ra3a oOecredeHa aBTOMaTH4ecKas I0Jadya MHEPTHOIO
raza (a3ora). Ha texHonormdeckoil miomagake MpeaycMOTPEH 3amac WHEPTHOTO
ras3a, J0CTaTOYHbIN JJI MPOTYBKH (PaKeIbHOTO KOJIEKTOPA.

Pacuer BbICOTHI (paKeJIBHOT0 CTBOJIA.

[IpoBenem mpeaBapUTENbHBIA pacdyeT BHICOTHI (PaKeIbHOTO CTBOJA B
COOTBETCTBHUM C METOAMKOM, n3s0xkeHHou B I1b 03-591-03 «IIpaBuna ycrporictBa u
Oe3omacHOM  JKcITyaTauu  (akenbHbIX CUCTEM» (YTB. TOCTAaHOBIICHHUEM
I'ocroprexnamzopa PO ot 10 utons 2003 r. N 83).

Obo3HaueHus u onpeoenenus

C,i, C,; - TEIIIOEMKOCTH KOMIIOHEHTOB, [[x/(Mob-K);

D - nnameTtp QaxenabHOU TpyOBbI, M;

k - moxazatens aguadatsl, k = XN.C,/2N.C,;

M - monexynspHas Macca, Kr/(Kr/Kr/Modb);

N; - MOJsIpHast 10J1s1 i-TO KOMIIOHEHTA B CMECH;

T - Temnieparypa rasa, K;

J - cKOpOCTh UCTEUECHHSI COPOCHOTO Ta3a, M/C;

V, - CKOpOCTh BeTpa Ha YPOBHE LIEHTPA TUIAMEHH, M/C,

V,=V.*[0,9 + 0,01*(H + Z)] npu H + Z < 60, (5.1)

Ve=V,*1,34 4+ 0,002*(H + Z)] npu 60 < H + Z < 200; (5.2)
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V. - MaKcUMalIbHasi CKOPOCTh BETpa, M/C,

V. - CKOPOCTB 3ByKa B cCOpachIBa€MOM Tase, M/C:
Vie=91,5% VAT /M ; (5.3)

UL = OTHOIICHUC CKOPOCTHU MCTCUCHHA K CKOPOCTH 3BYKa B C6paCI)IBaeMOM

M = V/V38- (5'4)

[Ipu 5TOM peKOMEHIyeTCsI IPUHUMATH:

IpH MOCTOSTHHBIX cOpocax | < 0,2;

pU IEPUOANYECKUX U aBapuiHBIX cOpocax [ < 0,5;

X - paccrostHEE OT (PaKeIbHOTO CTBOJIA, M;

Xonin - MUHUMAJIBHOE PACCTOSIHUE OT (DAKETTLHOI'O CTBOJIA /IO OOBEKTA, M;

¢ - TUIOTHOCTH TEILIOBOTO IIOTOKA B PACUETHOM TOUKe, KBT/M%;
q = qn + qca (55)

(n - INIOTHOCTD TCINIOBOT'O ITIOTOKA OT INNIAMCHH, KBT/MZ;

(ux - TIPEAENBHO JOMYCTUMAs IIOTHOCTh TEILIOBOIO MOTOKa, KBT/M%;

Guan = Gua - G, (5.6)

(nan - IPCACIIBHO AOITYCTUMAA TNIOTHOCTD TCINIOBOI'O IMOTOKA OT IJIAMCHU,

kBt/M%;

35D;

. - IpsAMas COJIHEYHAs paJualus, kB1/M?%, onpexnensiercss s 11 - 12 u;
O - KOMYECTBO TEIUIA, BhIACIISIEMOE TIIaMeHeM, KBT;
h - BEICOTa 00BEKTA, M;

H - BBICOTA (baKeJ'IBHOFO CTBOJA, M, PCKOMCHAYCTCA IIPUHUMATL HC MCHCC
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Z - pacCTOSIHHE OT LIEHTPAa U3JIy4CHMsI IUIAMEHH JI0 BEPXa CTBOJIA, M;
npu U < 0,2 pekoMeHAyeTcsl npuHUMaTh Z = 5D
npu U = 0,2 onpenessaroT o CIEAYIOIMUM COOTHOIEHUSM:

H/D......... 2030 35 40 60 80 100
Z/D......... 3237 39 40 44 47 48
0L - YroJl OTKJIOHEHHUS TUTaMeHHU (YyTod MEeXIy BEepPTHKAJIbI0 U
OCBIO IIaMeHM), © tga. =V, / V;

€ - KOO(PGUIMEHT U3TyYCHUsI TNIAMEHU, PACCUUTHIBACTCS WU IPUHUMACTCS
MO CITPAaBOYHBIM JJAHHBIM.

3HAYEHUS Gy, KBT/M®, PEKOMEH 1Y ETCS TIPUHUMATD:

y OCHOBaHUs (pakeIbHOro cTBOMA - 9,4;

IIPH YCJIOBHUH 3BaKyaluu nepconana B teuenue 30 ¢ - 4,8;

Ha OrpakJaeHNH (HaKeTbHOW YCTAHOBKH U MPH yCIOBUH IBAKyalllH IIepcoHaa
B TeUEHHE 3 MUH - 2,8;

HEOTrpaHWYEHHOE MpeObIBaHKE nepcoHana - 1,4.

Pacuetnprii BapuanT cOpoca ompenensercs Mo MaKCUMalbHOW TUIOTHOCTH
TEIUIOBOTO MOTOKA.

[110THOCTH TEMJIOBOIO MOTOKA ¢, HPOBEPSIIOT IMpPH BBIOPAHHOM BBICOTE
dakenpHOrO CcTBONMAa H W 3agaHHOM paccTosHMHM X. MUHUMAabHOE PacCTOsSHUE
MEXIy (pakeTbHBIM CTBOJIOM M OOBEKTOM OIPEACISIOT MPHU BHIOPAHHOW BBICOTE
(dakenbHOro cTBOJIA. BBICOTY (hakenbHOTrO CTBOJA OMPENENSIOT MpPU 3aJaHHOM

PacCTOSIHUM MEXY (pakeTbHBIM CTBOJIOM U OOBEKTOM.

l. ITpu n <0,2
eQ
q”:4n[( —~Zsina )Y +(H —h+Zcosa )’ (5_7)
X ]
X"’i“=\/ g —(H—h+Zcosoc)2+ZSina
dma (58)
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H:JSQ

g on
2. .Ipu p 240,612
eQ

—(X—Zsino()z-f-h—ZCOSOL.

o :4n[(X2+(H—h+Z)2]

b

(5.9)

(5.10)

(5.11)

(5.12)

5.1 Pac4yet BbICOTHI (haKeJILHOTO CTBOJIA BHICOKOI0 IaABJICHUS

HCXOI[HI)IC JaHHBIC IJI pacdCTa BBICOTLI q)aKCJIBHOFO CTBOJIA ITIPUBCACHLI B

Tabmnwme 5.1
Tabnuma 5.1 — VicxoiHble JaHHBIE 1)1 pacyeTa
HaumenoBanue nokaszaresns Enyunnm 3HaueHue
U3MEpEHUs

Maccossiii pacxon raza, G KI/C 37,31
MonekynspHas Mmacca, M KI/(KT/KT/MOJIb) 21,157
Hwuzias tennora cropanusi, Qs M /Ix/kr 47,58
[Toxa3zarens agmabarsr, k 1,294
Temneparypa cOpackiBaeMOTro raza K 275,74
CxkopocTh cOpackIBa€MOTo rasza M/C 50,85
Huametp daxenbHOM TpyOSI, D M 1
MakcumaiibHasi CKOpOCTb BETpa, Vi, m/c 25
[IpenensHo  pomycTuMast KB1/M* 4.8
TUIOTHOCTD TEIUIOBOTO  TOTOKA y

OCHOBaHUS
(hakeIbHOTO CTBOJA, Gy
[Ipsimas coiHeUHas! paanamnus, ¢. KB1/M* 0,66
Bricora o0bekTa, h M 1,7

V. - CKOPOCTB 3ByKa B cOpachIBa€MOM rase, M/c:

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

U = OTHOIICHUC CKOPOCTHU HCTCUCHHA K CKOPOCTHU 3BYKA B C6paCI>IBaeMOM

rasc:
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w="V/Ve=50,85/375,76=0,135

[Tpu p < 0,2 pekomeHayeTcss IpuHUMATh Z = SD:

Z=5Mm.

Vs - CKOpOCTh BeTpa Ha YpOBHE LIEHTpa IJIAMEHHU, M/C,

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

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

Jlnst ompeneneHust yriia OTKJIOHEHHUs IUTaMeHW Haxomum tgo = V., / V =
37,9695 /50,85 =0,7467,

TOT/Ia YTOJl OTKJIOHEHUS IUIaMeHn o = 36,74856 °.

€ - KO3(OPUIMEHT U3TyUCHHS TUIAMEHU, PACCUYUTHIBAEM MO SMITUPUUECKOMY
ypaBHeHUIO [5].3HaueHue SBISETCA TPUOTMKEHHBIM, T.K. 3aBUCUT OT MHOTHUX
(akToOpoB, B TOM YHUCJI€ OT KOHCTPYKIIMH TOPEIIOK:

£ =0,048 * M** = 0,048 * 21,157 = 0,22

[IpenensHo nOmMycTUMAsi IUIOTHOCTh TEIUJIOBOTO MOTOKA OT IUIAMEHU Y
OCHOBaHUS (PpaKeJIIbHOTO CTBOJIA COCTABJISET

Gonn = G - e = 4,8 - 0,66 = 4,14 xB1/™m’

KonuuecTBo Tema, BbIIEIIEMOT0 IIaAMEHEM, PAaCCUUTHIBAEM 0 GopmyJie

Q=0 *G=47,58*3731=17752098 MIx/c = 1775209,8 kBt

BricoTy (hakenbHOTO CTBOJIA PACCUMUTHIBAEM METOJIOM NMPHUOIMKEHUS JI0
COBIIAJICHUSI IPUHSATHIX U PACUETHBIX BEIUYUH 110 opmylie (2.30)

B pesynbTaTe npoBEACHHBIX BBIUUCICHUN MOTy4aeM:

— BBICOTA (haKeJIbHOT'O CTBOJIA COCTABIISET 85 M

— IUIOTHOCTh TEIUIOBOTO MOTOKAa OT IUIAMEHU Y OCHOBaHUS (pakeIbHOro
crBona — 4,089 kBt/Mm?.

[IpoBepouHBIii pacyeT IUIOTHOCTH TEIUIOBOIO TIOTOKAa HAa TPaHMIIC
00BaJIOBaHMSI.

[IpoBesieH MpOBEPOUHBIN pacueT MIIOTHOCTH TEIJIOBOTO MOTOKA HA FPaHULIe

00BaJIOBAaHUS q)aKCHBHOfI YCTAaHOBKH B COOTBCTCTBUHU C MGTOHHKOﬁ, M3JI0KCHHOU B
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[1b 03-591-03 «IlpaBuna yctpoiicTBa U 0€30MacHOM 3KCIUTyaTanuu (akeIbHbIX
cuctem» (yTB. moctanosneHueM ['ocroprexnaazopa P® ot 10 utons 2003 r. N 83).
[170THOCTD TEIIOBOTO MOTOKA OT IJIAMEHH IPOBEpsieM  IMpH BbIOpaHHOU

BBICOTE (hakenrbHOTO CTBOJIA 1o dbopmye (2.28)
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NcxonHble 1aHHBIC U PE3yJIbTAThI pacyeTa MPUBEICHBI B TabuIie 5.2.

Tabnuma 5.2 — Pe3ynbpTaThl pacuera MmIOTHOCTH TEIJIOBOTO MOTOKA

HanmenoBaHue nokasaTesst 29107050500 F:] 3HauCHUS
HU3MEPEHUS

BricoTa dakensHOTO cTBOMA, HM M 85

PaccTostnue ot dakenpHOTO CTBOJIA IO TPAHUIIBI M 87

oOBayioBaHusd, X

PaccTrostHue oT neHTpa U3IydeHHs IIaMEHU JI0 M 5

BEpxa CTBOJIA, Z

[IIOTHOCTH TEITOBOTO MOTOKA OT TUIAMEHH, ¢y kBt/M? 2,126

[[1OTHOCTH TEIJIOBOTO TMOTOKAa B PacuETHOM kBt/m? 0,66

TOYKE, .

B cootBerctBuu ¢ IIb 03-591-03 «llpaBmia ycTtpoiictBa u Oe30macHOU
AKCIUTyaTalu (PakeIbHbIX CUCTEM» MPEIETBHO I0MYCTUMAs INIOTHOCTh TETJIOBOTO
2 — 2
MOTOKA HA OTPaXACHUM (PaKeIbHOW YCTAaHOBKH ¢n; = 2,8 kKBT/M°. CnenoBarensHo,
IPUHUMAEM PACUETHYIO BBICOTY (hakeabpHOro cTBOJIA 85 M.
Jlist o0ecriedyeHus: HEOTPaHWYEHHOrO NpeObIBaHUS MEpCOoHaNa MNpPeleabHO
JOMYCTHMas IUIOTHOCTH TEIUIOBOTO IIOTOKA ¢ny = 1,4 kBr/M>. D10 ycioBue

BBITNIOJIHAETCS HA PACCTOSIHUU CBBILIE 189 M 0T ocHOBaHUS (haKeJIbHOIO CTBOJIA.

5.2 PacyeT BbICOTHI (paKeJIbHOT0 CTBOJIA HU3KOTO JaBJIEHUS
HcxonHble maHHBIE A pacdeTa BBICOTHI (DaKEeIBHOTO CTBOJIA MPUBEICHBI B
tabnwue 4.3.
B coorBerctBum ¢ IIb 03-591-03 wmaccoBwlif pacxod Tra3a B3SIT C
koddunmentom 1,5 kak aBapuiiHbIi cOpPOC OT YCTAHOBKM C HauOOJbIICH

BEJIMYMHOMN 3TOTO BHIOpOCA.

Ta6numa 5.3 — VicxoHble JaHHBIE )11 pacyeTa

HanmeHnoBanue nmokasarens Enuautb 3HayeHue
U3MEPEHUS

Maccosslii pacxon raza, G Kr/C 9,16

Monekynsipaas macca, M KI/(KI/KT/MOJIB) 44,703

Hwuzimias tennora cropanust, Qs M JIx/kr 47,58
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IToka3arens aguabdatel, k 1,294
Temneparypa cOpacbIBa€MOro rasza K 326,342
CkopocTh cOpachiBaeMOTO rasa M/c 54,72
Huametp dakensHOM TpyOBI, D M 0,3
MaxkcumasnbHasi CKOPOCTb BETpa, V, m/c 25
IIpenensHo JOIyCTHMAs IUIOTHOCTh KBt1/M° 4,8
TEIUIOBOTO MOTOKA Y OCHOBAHUS (haKeIbHOTO

CTBOJIA, ¢uy

[Ipsamas conHeuHast paauanus, g. KB1/Mm* 0,66
BricoTa o0bekTa, h M 1,7

V. - CKOPOCTB 3ByKa B cCOpachIBa€MOM Trase, M/C:

Vie=91,5*JkT /M =91,5 *(1,294 * 326,342 / 44,703)*> = 281,226 m/c
L = OTHOILIEHUE CKOPOCTH MCTEUYEHHUSI K CKOPOCTHU 3ByKa B cOpachiBaeMOM

rase:
w="V/Ve.=54,72 /281,226 = 0,19

[Ipm p < 0,2 pekomenayercss npuHuMarh Z = SD:

Z=15m.

Vs - ckOpocTh BeTpa Ha ypOBHE I[EHTpa IUIAMEHHU, M/C,

npu H + Z < 60 paccunutsiBaeM 1o ¢hopmyiie:

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

HJ’IH OIIpCACICHUA yIJla OTKIIOHCHHUSA IINIaMCHH HaXOIUM

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

TOI/la yroJl OTKJIOHEHUA iaMeHu o = 33,43°.

tgo = V. / V =

€ - KO3(1)(1)HHI/IGHT HU3JIYYCHUA IINIAaMCHHU, PACCUHHUTBIBACM 110 SMIIMPHUYCCKOMY

YPaBHCHHIO. 3HaUYeHUE SBISECTCS HpI/I6J'H/DKeHHI)IM, T.K. 3aBUCHUT OT MHOT'HX

(bakTopoB, B TOM YHUCJIE OT KOHCTPYKIIMH TOPETIOK):

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

HpCI[GJ'IBHO A0IyCTUMasl IUJIOTHOCTb TCIUIOBOrO IIOTOKa OT INIAMCHHU Y

OCHOBAaHU (I)aKeJ'IBHOFO CTBOJIa COCTaABJIIACT

qum = Gug - e = 4,8 - 0,66 = 4,14 KBT/M2

KonuuectBo TCILIA, BBIACIIICMOI'O INIAMCHEM, PACCYHUTBIBACM 110 (bopMyne
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Q=0 %G=47,58*9,16=435,8328 MJIx/c = 435832,8 kBt
BricoTy (hakenbHOro CTBOJIA PACCUMTHIBAEM METOJIOM NMPHUOIMKEHUS 10
COBIIAJICHUS IPUHSTHIX U PACUETHBIX BEIUYUH 110 ¢opmyie(2.30)
B pesynbraTe npoBEACHHBIX BBIUUCICHUN MOTYyYaeM:
— BBICOTA (haKeJIbHOI'O CTBOJIA COCTABISAET 53 M
— IUIOTHOCTH TEIUIOBOTO MOTOKA OT TUIAMEHH y OCHOBaHUS (PaKeIbHOTO
crBona — 4,031 kBt/Mm>.
[IpoBepouHBI1 pacyeT IUIOTHOCTM TEIUIOBOIO IIOTOKA HA TPaHULE
00BaJIOBaHMSI.
[IpoBeneH MpoBEepOUHBIN pacyeT MIOTHOCTH TEIUIOBOTO MOTOKA HA TPAHUIIE
oOBanioBaHus (pakeIbHONW YCTAHOBKU B COOTBETCTBUU C METOJIMKOM, U3JI0KEHHOM B
ITb 03-591-03 «IIpaBuna ycTpoiicTBa U 0€30MaCHON 3KCIUTyaTanuu (akeIbHbIX
cucrtem» (yTB. moctanoBjaeHueM ['ocroprexnanzopa P® ot 10 urons 2003 r. N 83).
[110THOCTH TETIOBOTO MOTOKAa OT IJIAMEHU MPOBEpsieM  MPU BHIOpaHHOM
BBICOTE (pakeIpHOTO CTBOJIA TTO hopMmyie (2.28)
Hcxonnbie NaHHBIC U PE3YJIbTAThl pacyeTa MpUBEIeHbI B Ta0uIe 5.4.

Tabnuna 5.4 — Pe3ynpTaThl pacdyeTa MIOTHOCTH TEIIJIOBOTO MOTOKA

Enuannel
HanmenoBaHue nmokasaTeiist 3HauyeHHS

U3MEpPEHUS
BricoTa ¢akensHoro ctona, H M 53
Paccrostnue ot pakenpHOTO CTBOMA JO TPAHHUIIBI " 51
oOBajioBaHHsA, X
PaccTostHue OT 1ieHTpa U3MydeHHUs TJIaMEHU J10 " L5
BEpXa CTBOJIA, Z, ’
[IIOTHOCTH TEITOBOTO MOTOKA OT TUIAMEHH, ¢y kBt/Mm? 2,11
I[InoTHOCTH TEIJIOBOIO MNOTOKA B PacuyCTHOM

P KBT/M2 0,66

TOYKE, (.

B cootBerctBuu ¢ IIb 03-591-03 «llpaBuia yctpoiictBa u Oe30macHOU

AKCIUTyaTay (PaKeTbHBIX CHCTEM) TPEISTBHO JOIMYCTUMAS TIOTHOCTh TEIJIOBOTO
) _ 2

NOTOKA Ha OTrpaXkJAeHUH (DaKeIbHOU YCTAaHOBKHU ¢n; = 2,8 KBT/M”. CrienmoBaTenbHO,

MPUHUMAEM PACUETHYIO BBICOTY (DaKEIbHOrO CTBOJA 53 M.
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Jlist o0ecriedeHus: HEOTPAHWYEHHOTO TPeObIBaHUS TEpCOoHaANIa MPEeIbHO
JOIyCTHMas IUIOTHOCTH TEIUIOBOTO IOTOKA ¢ny = 1,4 kBr/M. D10 ycnoBue

BBITIOJTHSIETCS. HA pacCTOSIHUU CBbIlIE 112 M OT ocHOBaHUA (PakeIbHOTO CTBOJIA.
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IIpakTnueckoe 3ansaTue Ne 6. Yreukn He()TH U raza 4yepe3 oTBepcTHE B
TPyoOe
Henp 3anatus: «OnpenenuTs pacxoi KUIAKOCTH 4Yepe3 OTBEPCTUE IIpHU
aBapuu Ha HEPTETIPOBOJIEY.

OpFaHI/ISaIII/IOHHaSI (bopMa 3aHATHUA — TPAOIUIMOHHA.

Kunaccuduxkanusa MeTo10B KOHTPOJISL yTe4eK

[TosiBneHne yTedek COMpPOBOXKAAETCS IIEJbIM DPSJIOM HU3MEHEHUM (HU3UKO-
TEXHUYECKOTO COCTOSIHUS TPyOONpoOBOJa W TMPOCTPAHCTBA BOJM3U MeCTa HX
nosiBJIeHUs. BO3HHKAeT XapaKTEPHbIN aKyCTUUECKUMN IIyM. U3MEHSIOTCS JABJICHUE U
CKOpPOCTh TIOTOKa, MOTpedisieMas MOIIHOCTh MepeKauuBaloOlUX arperaTos.
Onrymaercss  3ara30BaHHOCTb  HaJl NOBEPXHOCTBIO  Tpacchl. M3MeHAIOTCS
TEMIIEpPATypa, MAarHUTHOE MOJIE U 3JIEKTPOIPOBOJHOCTh T'PYHTa B 30HE BBIXOJIA
MPOJyKTa U3 TpyoOorpoBosa. B 3Toil cBs3u CyliecTByeT OOJbIIOE YUCIO CUCTEM
AKCILTYyaTaIlHOHHOTO KOHTPOJISI TEXHUYECKOTO COCTOSHUS TPYOOTpOBO/a.

O6mmume TpedoBaHuUs K cucTeMaM OOHAPY>KEeHUS yTeUeK U 1e(PEKTOB: TOUHOCTh
OOHapy»XEHUsI MaJbIX TOBPEXKICHUN: OINMEpPaTUBHOCTh OOHAPYXKEHUS KPYMHBIX
YTEUEK: OKYa€MOCTh 3aTPAT CUCTEMbI KOHTPOJIS.

Cpenu OONBIIOTO YHCIA METOJOB OOHApYXEHUs YTeueK K Haumbolee
3¢ (HEKTUBHBIM OTHOCSITCSI METO/IbI TOCTOSIHHOTO KOHTPOJIs1. I3 3TOM rpyIinbl MOKHO
BBIJICJINTh METOJ MATEMATUYECKOTO MOJAEIUPOBAHUS THAPABINYECKOTO COCTOSHUSA
TpyOONpoOBOJla — HEMPEPHIBHOE CpaBHEHHWE W3MEPEHHBIX TUAPABINYECKHUX
napaMeTpoB CO 3HAYCHUSIMHU, CMOJICTUPOBAHHBIMU B pPEAJbHOM BPEMEHU C
nomonisio OBM. B ciyuae pacxoxaeHus 3HaUeHUM yTE€YKa UMEET MECTO, a €€
pa3Mep U KOOpJIMHATA ONPEAEIAIOTCS PACUETHBIM MYTEM.

CylecTBYIOT pa3IuyHble METO/bl KOHTPOJIS yTEUEK.

MeToabl CTaTUYECKOTO KOHTPOJIA OCYIIECTBIIAETCS Ha TPyOONpOBOMAAX,
BPEMEHHO  OCTAaHOBHUBIIMX  Iepekauky. llepekpbpiBaloTCs  3aJBMXKKA — Ha

OMPE/ICICHHOM Y4YacTKe W B TeueHue 15 MuH HaOII0Mai0T 3a U3BMEHEHHUEM B HEM
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JaBiIeHUs. DTOT METOJ] Mo3BojsieT (pukcupoBaTh yTeuky 0.6 M-"/u. HemocraTtkom
METO/Ia SIBJISICTCSI HEBO3MOYKHOCTD (PHKCAITMY MECTa TTOBPEKICHUS.

®duznyecKkue METOJbl KOHTPOJIA: HM3MEHEHHE JaBJCHUS WM pacxoja
MepPeKavYnBaeMOoro MpoAyKTa: aKyCTUYECKON SMUCCUN: MAaTHUTHOU 1e€(PEeKTOCKOTNY;
paaualMOHHbBIN; BU3YaJIbHBIN; TPACCUPYIOUIUX ra30B U Jp.

PaccmoTpuMm  ycTaHOBUBIIIEECS HCTEUEHHE JKUJKOCTH IUIOTHOCTHIO MpHU
nocTossHHOM Harnope H B atmocdepy uepes3 Manoe oTBepCcTHE TUIOIAAbIO (» B THUIIIE
pesepByapa (pucyHok. 6.1). OTBepcTHe cuUTaeTCs MajbiM, €ciik ero auameTp d <

0,1H.
Pucynok 6.1 — CxaTtoe ceueHue CTPYH KHUJIKOCTH Ha BBIXOJI€ U3 OTBEPCTHS

YacTuipl KUJIKOCTH HE MOTYT JIBUTaThCS MO H3JIOMAaHHBIM TPACKTOPUSIM.
UMEIOIUM yTJIOBBIE TOYKH. TPAacKTOPHHM YaCTHUI[ JKUJIKOCTH TI0 Mepe WX
MPUOIMKEHUSI K OTBEPCTUIO TUIABHO MCKPUBIAIOTCS. Hambombliee MCKpUBIECHUE
UCIIBITHIBAIOT TPACKTOPUHM TE€X YACTHUII, KOTOPHIC MOIXOIAT K OTBEPCTHIO BJIOJb
CTEHKH pe3epByapa Wiu TpyObl. B MecTax MCKpHBICHHS TPACKTOPUU BO3HUKACT
[EHTPOOEKHAsT CWJia, HAMpaBlieHHAs BHYTPh CTPYU, B pE3yJbTaTE YEro KUBOE
CEYCHHE CTPYH MTOCTETICHHO YMEHBIIIACTCSI O HEKOTOPO MUHUMAIBLHOW BETUYHHBI
@ DTO ceueHue, KOTOPOE HA3BIBAIOT CHCAMbIM CeyeHUueM OTCTOUT OT TUIOCKOCTH
OTBEpPCTUS IPUMEPHO HA paccTossHuM ojnHoro nuamerpa d. Huke storo cedenus
KHUJAKOCTh KaKOE-TO BPEMS IBIDKETCS B BHJEC KOMITAKTHOW CTPYH, 3aT€M CTPYS
HACBIIIAETCS BO3JyXOM, HAYMHAET APOOUTHCS U TEPAET KOMITAKTHOCTD.

BenuuuHa oTHOLIEHKS

e=w./w (6.1)

HA3BIBACTCS KO puyuenmom corcamusi CTpyu.

Bce morepu Hamopa cocpenoTO4YeHBI B IUIOCKOCTH OTBEPCTUS, KOTOPOE
SIBJIIETCSI MECTHBIM CONPOTHBICHHEM. CKOPOCTh JKHJIKOCTH B CXXATOM CEYCHUH

ONpCACIIACTCA U3 BBIPAKCHHA

U= ¢,/ 2gH (6.2)
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rie (¢ — KOIPPUIMEHT CKOPOCTH, YUUTHIBAIOIIUNA BCE MECTHBIC
COMPOTHUBJICHUS TIPH UCTCUCHUHN KUIKOCTU: H — Harop, 1moj 1eicTBUEM KOTOPOTO
MIPOUCXOJIUT UCTECUCHUE:

H=z+:4g (6.3)

r7ie p — U30BITOYHOE JIaBJICHNE B PE3EPBYapPE; Z — YPOBEHB JKHUJIKOCTU HAJ]
OoTBepCTUEM (T€OMETPUUYECKUN HAIIOD).
Pacxo )uaKOCTH Yepe3 OTBEPCTUE PaBEH MPOU3BEICHUIO CKOPOCTH CTPYH

Ha 11omaapb €€ CKaToro CCYCHuA:

Q= wp2gH (6.4)

rae U = ¢ — kKodphuuueHT pacxoa.

[Io mepe yBenauueHusi cpoka Cciy>)kObl TpyOONpPOBOJOB YBEIMUMBAETCS
BEpOSITHOCTh aBapHil 3a cUeT HapyLIeHUs WX repMeTHuHOCTH. Cpeau MHOXKeCTBa
NPUYUH, TPUBOAIIMX K HAPYIIEHUIO LEJIOCTHOCTH TPyOONpOBOIOB, Hambosee
pacpoCTpaHEHHBIMHU SIBJISIFOTCS: MEXaHUYECKUE MOBPEKIACHUS: KOPPO3Usl MeTasuia:
3aBOJICKOM Opak Mpu M3rOTOBJIEHUHU TPYO: MIoXas CBapKa CTHIKOB IPU MOHTAXKE;
HECTAllMOHAPHBIE MPOLECCHl B TPyOax, COMPOBOXKIAEMbIE PE3KUMH KOJIeOaHUSIMU
JaBJICHUS.

[Ipouiecc yuera yTedek HEPTH TOCTATOYHO TpynoeMoK. CylIecTBYIOT
CHelualbHble KOMIBIOTEPHBIE MPOrpPaMMbl ISl pacyeTa aBapHHOIO HCTEUEHHS
HedTH U3 TPyOONPOBOAA MU ero pazrepmeTusanuu. [Ipouecc ucrteuenust et u3
OTBEPCTHUS B CTEHKE TPYObl BKJIIOYAET B CE0sl CIEAYIOIINE TPU CTAJAMH.

llepsas cmaous HaIOPHOTO UCTEUEHHUS IPOUCXOIUT npu padoTatomieit HITC
OT MOMEHTA aBapuu 10 MOMEHTA OTKJIIOUEHUs MepeKaunBaroel craniuuu. B aTot
NEepuoJl AaBJICHHE B MECTE aBapUM HE MEHSAETCd BO BPEMEHU U KOJIMYECTBO
BBITEKIIEH HE(PTH OIpenesseTcss pa3HOCThbIO JAaBJICHUM, MIIOMIAbI0 OTBEPCTUS U

MPpOAOJIKUTCIBbHOCTBIO 3TOI'O IICpUOaA.
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Bmopas cmaouss ucTeueHUs NTPOUCXOAUT C MOMEHTA OTKIIOYCHHS
MEPEKAUYMBAIOIIECH CTAaHIIMM O MOMEHTAa H30JLMH I0- BPEKICHHOIOyd4acTKa
He(TEenpoBOIa IMHEHHBIMU 33IBUKKaMU. B TeueHue 3ol cTanuu HeTh BHITEKAET
yepe3 OTBEpCTUE MOJ ACHCTBHEM COOCTBEHHOro Beca. [Ipu 3TOM B HaMBBICIHIMX
TOYKaxX TpyOONMpoOBOAA TOCIEAOBATENIBHO MPOUCXOAAT Pa3pbiBbl CIUIOMIHOCTH
MOTOKA U 00pa3yroTCs MOJIOCTH, 3aII0JIHEHHbIE HACHIILIEHHBIMU MTapaMu He(TH.

Tpemvss cmaodus O€3HANIOPHOTO MCTEUEHUS HAYMHACTCA C MOMEHTa
NEPEKPBITUS JIMHEMHBIX 3aJIBUXKEK, OTCEKAIOIIMX TMOBPEXKACHHBIM  y4acTOK
TpyOONpoBOJa, A0 MOMEHTa JIMKBUAALMU aBAPUU WJIM IMOJHOIO BBITEKAHUS
TpaHCTIOPTUPYEeMON >kuakocTH. Ha 3Toi cramum HedTh Takke BBITEKAET O]
JeCTBUEM COOCTBEHHOTO Beca.

Ilo mepe BbITEKaHUS KUAKOCTH M3 TpyObl BBICOTHAsh OTMETKA 3epKalia
I'YMEHBIIAETCA, MO3TOMY B pacyerax YYHUTBIBAKOT, YTO 3Ta OTMETKa SBJISIETCS
¢bynkuueir Bpemenu z =f/t). llocie DOCTHKEHHS OIMYCKAIOMIMMCS 3€pKajIoM
OTMETKM BEpUIMHBI  V-00pa3HOro KOJIEHA JKUAKOCTH B 3TOM  KOJICHE
OCTAHABJIMBAETCS, CTOJO JKUIAKOCTU pa3pbiBaercs. Jlanmee 3epkano HedTH
OITyCKaeTCsl, HAUMHAas C BEPIIMHBI KOJIEHA TPYOBI.

KoHTponbHBIE BOIPOCHI:
1. Kakue obiiue TpeOboBaHUs K cUCTeMaM OOHapYKEHUsI yTeUeK?
2. Ha3zoBuTe OCHOBHBIE NPHUYMHBI, NPUBOIAIINE K HAPYLICHHUIO LEIOCTHOCTH
TpyOOIIpOBOIA.
3. Kakue craguu BKiIro4aeT B ceOs Mmpolecc UCTeueHus: HeTu U3 TpyOonpoBoia.

Onuimmre UX.
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3arpsizHeHuu: yue0. mocooue st By3oB / M.H. Jlozanosckas, I.C. Opos, JI.K.

CanoBHukoBa. — M.: Beicmias mkosa, 1998. — 288 c. :mn. — bubnmorp.: c. 284-285.

- ISBN 5-06-002590-X



MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUNICKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUYPEXX/IEHUE
BBICILIET'O ObPA3OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

MeToauyecKue yKa3aHus

M0 OPTaHMU3AIMU U TIPOBEJICHUIO CAMOCTOSATEILHON pabOThI
10 JUCHHIUIMHE « BBeieHEe B MHKEHEPHYIO JIESITEIbHOCTDY

JUTSL CTyIeHTOB HanpaBjiaeHus nmoarotopku 21.03.01 Hedrerazosoe neno,
HaIpaBJIeHHOCTH (Mpoduiib) «I'eonoro-reopuznueckue TEXHOIOTUH B
He(dTerazoBoM Jeie»



MeTtoauueckre peKOMEHJAIH MpeIHa3HaueHbl 1JI CTYJACHTOB HalpaBiIeHHs MOJTOTOBKH
21.03.01 HedrerazoBoe aemno, HanpaBieHHOCTH (1po¢uib) «I'eonoro-reopuzndeckre TeXHOIOTHH
B He(DTETa30BOM JIeTIeH.

[enb METOAMYECKUX PEKOMEHIAIIMA:

1. Meroauueckoe COMPOBOXKIEGHUE MpoIecca BBEACHHUS M pealu3aluu TpeOoBaHUi
denepanbHOro rocyJapCTBEHHOr0 00pa3oBaTENBLHOTO CTaHAApTa BBICIIETO OOpazoBaHuUs (naiee
®I'OC BO), momornis mpu pa3padoTke paboInx yueOHBIX MPOTPaMM JTUCIUIUIHH 00pa30BaTEIILHON
nporpammsl (nanee OIT).

2. Co3ganust B 00pa3oBaTeIbHOM YUYPEKACHUHU YYEOHO-METOAMUECKOTO obecreyeHus
00pa30BaTeNbpHOro Mpolecca.

Mertoandyeckne pEeKOMEHJAUN ONpPEIENSIOT CYIIHOCTh CaMOCTOATENBbHOM  paboThI

CTYJIEHTOB B BY3€, €€ Ha3HauU€HUe, INIAaHUPOBaHuE, (OPMBbI OpraHU3aUH U BUJIbI KOHTPOJIS.



Conepxanne

1. HopmatuBHOe obecnieueHne camoctosaTenbHoi padorsl B ®I'OC BO
2. Ha3znaueHue 1 BU/IbI CAMOCTOSTEIbHOM paboThI CTYJICHTOB

3. KOHTpOHB CaMOCTOSITEIbHOM pa6OTLI CTYACHTOB IIpENIOAaBaTCIISIMU



1. HopmaTuBHOe o0ecneyeHue camocTosTeabHoil padorsl B PI'OC BO
1.1. TpeboBanus K ycinoBusMm peanuzaruu Ol1:

- TpeOboBaHUsA K 00s3aTeIbHOMY MHUHUMYMY COJAEpXkaHHs 0Opa30BaTeIbHOM MpOrpamMmbl
HOJATrOTOBKM OakanaBpa, K YCIOBHMSM €€ peaJl3allud U CPOKaM €€ OCBOEHHs OIpelessroTCs
Hactosmm ®I'OC BO;

- B mporpamMmy OakanaBpuaTta BXOIUT «JMCHMIUIMHBI (MOJYJH)», KOTOPBIA BKIIOYAET
JUCHUIUIMHBL (MOJyNiN), OTHOCALIMECS K O00s3aTeNbHOM YacTU MNpOrpamMMbl U JIHUCHUIUIMHBI
(Momynu), oTHOCSIIMECS K 4acTd, (GOPMHUPYEMOM ydacTHHUKaMHM 0Opa30oBaTEIbHBIX OTHOIIEHHI.
Jucuumuineel  (MOJyJH), OTHOCSINMECS K 00s3aTeIbHOM dYacTH MporpamMMmbl OakaiaBpuara,
SIBIISTFOTCST 00s13aTENbHBIMU JIUTsI OCBOSHHS 00YYaroIMMCsl BHE 3aBHCHMOCTH OT HAlpaBICHHOCTH
(mpoduiist) mporpammel GakanaBprara, KOTOPYH OH ocBamBaeT. Habop mucturiimH (MOIyJei),
OTHOCSIIMXCS K 00513aTeNIbHON YacTH MporpaMMbl 0akanaBpuara, By3 ONpeAesseT CaMOCTOSATEIbHO
B 00beme, yctanoBieHHOM HacTosumM OI'OC BO. [lucuurinuabl (MOAYIH), OTHOCSAIINECS K YacTH,
dopMupyeMoii yyaCcTHMKaMU 00pa30BaTENbHBIX OTHONICHWH ONpEAETSIOT HANpaBJICHHOCTD
(mpodunp) nporpammsl OakanaBpuata. HaGop aucuuniauH (Momyneil), OTHOCSIIMXCS K YacTH,
(bopmMHpyeMoil ydacTHUKaMH 00pa30oBaTeIbHBIX OTHOIIECHUH, ONpeAeseT By3 CAaMOCTOSTEIbHO B
o0beme, ycranoBiaeHHOM HacToaumM PI'OC BO. ITocne BeiOopa 00ydaromummcs HarpaBJIeHHOCTH
(mpomnst) mporpammbl, HAaO0Op  COOTBETCTBYIOUIMX  JUCHUIUIMH  (MOJIYJICH)CTAaHOBUTCS
00s13aTeIbHBIM U1 OCBOCHUS 00Y4aIOIIUMCS;

- MaKCUMaJIbHBIM 00beM y4eOHOI Harpy3Kku CTyJIeHTa yCTaHaBIMBAaeTCs 54 yaca B HEZEIIO,
BKJIIOYAsi BCE BUbl Ay JTUTOPHON U BHEAYTUTOPHOU (CaMOCTOSITENbHOM) yueOHON pabOoTHI.

[TomemieHuss 11 caMOCTOATENBHOM pPabOThl O0y4YarOIIMXCSl JOJDKHBI OBITh OCHAIIECHBI
KOMITBIOTEPHOI TEXHHUKOH ¢ BO3MOXHOCTBIO MOJAKIIIOUEHUs K ceT «MHTepHeT» U obecnieueHueM
JOCTyTa B 3JIEKTPOHHYIO WH(OPMAIMOHHO-00Pa30BaTENBHYIO Cpey OpraHu3anuu. bubimoreka
By3a JIOJKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YYEOHUKOB M Y4eOHBIX MOCOOUMN 1O
BCEM JUCLUIUIMHAM U IOCTOSHHO BOCHOJHSATHCA HAyYHOW JIMTEpaTypod U NEepHOAUYECKUMMU
U3JIaHUAMH He(hTera3oBoro npopus.

O06beM BpeMeHH, OTBE/ICHHBIN Ha BHEAYIUTOPHYIO CAMOCTOSITENIbHYIO padoTy, HAXOUT
OTpaXKeHUe:

- B paboyeM yueOHOM IUIaHe,

- B pabo4Mx nporpammax y4eOHbIX AMCLUIUIMH C pacHpeieseHHeM MO pasfeiaM WU

KOHKPCTHBIM TCMaM.



2. HazHa4yeHue ¥ BUIbI CAMOCTOSITEJIbHOW Pa00ThI CTY/IECHTOB
CamocTosiTenbHast padoTa MPOBOJIUTCS C LIENbIO:

® CHUCTeMaTH3allMM M 3aKpelyIeHUs [MOJNYyYEHHBIX TEOPETUYECKHX 3HAaHUM U
MPAKTHYECKUX YMEHUH CTYJCHTOB;

e yrIyONEeHHS U PacCHIMPEHUs] TEOPETUUECKUX 3HAHHIA;

e (opmupoBaHUS YMEHUH HCIONB30BaTh HOPMATUBHYIO, NMPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO U CHIEIHATIBHYIO JINTEPaTypy;

® pa3BUTHUA [TO3HABATEJIBHBIX CIIOCOOHOCTEN M aKTUBHOCTHU CTYJICHTOB: TBOPUYECKOI
WHUIMATUBBI, CAMOCTOSTETbHOCTH, OTBETCTBEHHOCTH, OPTaHU30BaHHOCTH,

e (opMHUpOBaHHE CAMOCTOSATEILHOCTH MBIIUICHHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO,
COBEPIICHCTBOBAHUIO U CAMOOPTaHU3AIINY;

e (opmupoBaHUs MpaKTHUECKUX (0OIIEYy4eOHBIX U MPO(ECCUOHATBHBIX) YMEHUN U
HABBIKOB;

® Pa3BUTHUIO UCCIEIOBATENLCKUX YMEHUI.

BreaynutopHast camocrtosiTenpHas pabora — [UlaHupyemass  yueOHas, ydeOHo-
UCCIIeIOBATEeNbCKasA, HAyYHO-UCCIENOBaTeNbCckas paboTa CTYACHTOB, BBINOJHSIEMAas BO
BHEAYIUTOPHOE BPEMSI T10 33/IaHUI0 U TIPU METOAMUYECKOM PYKOBOJICTBE MPETNogaBaTelis, HO 6e3 ero
HETIOCPEJCTBEHHOTO yYaCTHI.

B yueGHOM mpomecce 00pa3oBaTENBHOTO  YUYPEKICHUS BBIACISAIOTCS JBa BHUAA

CaMOCTOSATEILHOMN pa6OTBIZ

AynuropHas 1o BueayauropHas no
JUCLIUIUIMHE, JUCLUAIUIMHE,
MEXTUCIUITIMHAPHOMY MEXTUCIUITTUHAPHOMY
Kypcy Kypcy

BBITIOJHSETCS Ha yU4eOHBIX BBITOJIHIETCS O 3a/laHUI0

3aHATHUSAX, 110 HETIOCPECTBEHHBIM npernojasaress, HO 0e3 ero

PYKOBOJICTBOM IIpenojaBaTelis u HEMOCPEACTBEHHOI'O yYacTHs
IO €ro 33JJaHUI0




3. KOHTpOJIb caMOCTOSAATEJILHON Pa00ThHI CTYJA€HTOB NPeNnoaaBaTeJaMu

KoHTposas caMmocTosITenbHOM paboThI CTYyIEHTOB IPEAYyCMAaTPUBACT:

COOTHECEHHE CO/IEP KaHUS KOHTPOJIS C LEISIMH 00yUYeHUS;
00BEKTUBHOCTH KOHTPOJIS;

BAIUJHOCTh KOHTPOJS (COOTBETCTBHE TMPENbSABISIEMBbIX 3aJaHUM TOMY, YTO

MIPEAIOaraeTcsi MpoOBEPUTH);

9.

© N kWD =

muddepeHInalrio KOHTPOIbHO-U3MEPUTENbHBIX MaTepHAIIOB.

®opMbI KOHTPOJISI CAMOCTOSTENTBHON pabOThI
ITpocMOTp U npoBepKa BBIOIHEHUSI CAMOCTOSTENILHON pabOThl PENoAaBaTeIeM.
CamomnpoBepka, B3auMOIIPOBEPKA BBIIIOJHEHHOTO 3a/1aHUs B IPYIIIE.
OOcy>xaeHne pe3ysbTaToB BBIITOJTHEHHOH paboThI Ha 3aHATHH.
TectupoBanue.
ITucemenHsIi onpoc.
YcTHBI ompoc.
WunuBuayansHoe cobeceoBaHue.
Komnoksuym.

Otuer o mpojenanHoil padore.

10. 3ammura pedepaToB UITU KypCOBOH PabOTHI.

11. TBopueckuii KOHKypC.

12. WnaTepHET-KOH(EPEHITHH.

13. KonrponbHas paboTa.

Kpurepuu onieHKH pe3ynbTaTOB CaMOCTOSATENIbHONW PabOThI

Kputepusmu o1ieHOK pe3yJbTaToOB BHEAYIUTOPHOM CaMOCTOSATENbHOM pabOThl CTy/IEHTa

SABJIAIOTCA:

YpOBEHb OCBOEHUS CTYJCHTOB y4eOHOr0 MaTepuaa;

YMCHHUA CTYyACHTAa HCIOJBb30BATb TCOPCTUYCCKUC 3HAHUA IIPA  BbIIIOJHCHUU

MMPAKTUYCCKHUX 3aJ1a4,

c(OpMUPOBAHHOCTH 00IIEy4eOHBIX YMEHHUIA;

YMCHHUA  CTYACHTA AKTHUBHO  HCIIOJIB30BAThb  3JICKTPOHHLIC o6pa3013aTeanLIe

pecypchl, HaX0AUTh TpeOyrolIyocs HH(OPMALIMIO, U3y4aTh €€ U IPUMEHSITh Ha IPAKTHKE;

000CHOBAaHHOCTH U YETKOCTh U3JIOKEHUS OTBETA,
odopmIIeHHE MaTepuana B COOTBETCTBUU C TPEOOBAHUSAMU;

YMEHHUE OPUEHTHPOBATHCS B MOTOKE HHPOPMALIUH, BHICTATH IJIaBHOE,



o YMEHHUE YeTKO c(HOpMYIHPOBATH IPOOIEMY, PEIUIOKUB €€ pelIeHUe, KpUTUYECKH

OLOCHUTH PCIICHUC U €T0 ITOCIICACTBHA,

. yMEHHE TI0Ka3aTh, MPOAHAIM3UPOBATh AIbTEPHATUBHBIE BO3MOXXHOCTH, BapHUaHTHI
JICMCTBHI;
. yMeHHe c(hopMHpPOBATH CBOIO MTO3UIUIO, OLIEHKY U apIyMEHTUPOBATh €e.

ConeprxaHue BHEAy IMTOPHOU CAMOCTOSITEIbHON JEATEIbHOCTH CTYJIEHTOB
Meroanueckue yka3aHus JJisl CTYACHTOB 10 BBITIOJIHEHUIO CAMOCTOSATEILHON paOOThI:
1. IloaroTroBKa K JEKITUSIM;
2. IloaroroBka K MPakTUYECKUM 3aHATHSIM;

3 CamocrosTenbHOE U3yUeHHE YIEOHO! JINTepaTyphl.

ITepeyenb 0CHOBHOI JIMTEPATYPBI:

1. bynatoB, A. W. OxpaHa okpyxkawoomeil cpeapl B  HedTerazoBoi
npomeinieHHocTd / A. W. bynaros, II. II. Makapenko, B. }O. lllemeTos. - M. : Heapa, 1997.
- 483 c. : nn. - bubnuorp.: c. 470-481. - ISBN 5-247-03694-8;

2. Terensmun B.B., fI3eB B.A. 3ammura oxpyxaromieil cpeasl B HepTErasoBom
Komruiekce / Yue6. nocodue. - JJonronpynusiid: Uarennext, 2009. -352 c.

IlepeyeHb 10MOJTHUTEIbHOM JIUTEPATYPHI:
1. Hogsukog, 10. B. Dxonorus, okpyxaroias cpeja u 4eioBek : [yueo. mocodue] / FO.B.
HoBukos. - 3-e u3n., ucnp. u gomn. - M. : DANUP-ITPECC, 2005. - 736 c. - bubnuorp.: ¢. 722-727. -

ISBN 5-8183-0895-2,;

2. Opnos, /1. C. Dkonorus u oxpaHa 6uocdepsbl Ipyu XUMHUECKOM 3arps3HEHHH : y4uel.
1moco0. i CTyA. By30B*. - 2-¢ u3j., mepepad. u nom. - M. : Beicu. mik., 2002. - 334 c. : un. - ISBN
5-06-004099-2;

3. Oxpana okpyarolieil cpenbl B HedTErazoBoMm jeiie : yuyeOHO-METOIUYECKOE
noco6ue : HampasieHre moroToBKu

Ilepeuenbr  y4eOHO-MeTOAMYECKOr0  OOecleYeHHs]  CAMOCTOSITEJILHOH  PadoThI
00y4YaOIIMXCSH M0 TUCHHUILINHE:

1. 3JIEKTPOHHBIN KYPC JIEKLIW;

2. yu4eOHO-METOMUECKOe IMOCOOME MO  BBINOJHEHHIO IMPAKTUYECKUX  3aHATUH
(271eKTpOHHAs BepcHs);

3. yu4eOHO-METOIMUECKOe  MOCOOME IO  BBIIOJHEHHIO  JIAOOPAaTOpHBIX  paboT

(37IeKTpOHHAs BEpCHs).

Ilepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHUKAIMOHHON ceTn «HTepHET),
He00XOAMMBIX 1151 OCBOEHHS U CIUTIIHHBI:

1. http://eLibrary.ru/ - Hayunas snexTpoHHas 6ubauoTexka

2. wwwURL: http:/www.biblioclub.ru/ - DOnekrponnas OuOIMOTEYHAsE CUCTEMa
«YHUBEpPCUTETCKAsE OMOIMOTEKA OHJIAHY

3. wwwURL: http://e.lanbook.com/ - DnekTporHO-0MOMHOTEYHAs cucTeMa «3maTenscTBO

«JIaHbY.



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