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HNPEANCIIOBUE

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

3amauell OCBOCHHUSI JUCHUIUIMHBI SIBIISIETCA TPUOOpPETEHHE CTYACHTaMU
3HaHUU 00 HKOJIOTMYECKOM YCTOWYMBOCTU HPUPOJIHOM Cpelbl K TEXHOTEHHOMY
BO3/ICHCTBHIO MPOIIECCOB CTPOUTENHCTBA M AKCIUTyaTalldd CKBAaXXUH, TPAHCIIOPTa
He(pTH W ra3a; MPaBOBOW OCHOBE OXpPaHbl OKPYXaroIle NpUPOTHOW Cpenbl;
TEXHUKE W TEXHOJOTUM OYUCTKM M YTUIM3alUUU OTpaOOTaHHBIX OYpPOBBIX
pPacTBOPOB U LIUIAMa; BIOOPE MPUPOJOOXpAHHBIX Meporpustuii B HI'JL.

Komnerenuuu o6yuatomierocsi, (opMupyeMble B pe3yJibTaTe€ OCBOCHHUS
JTUCIHUIUIAHBL:  CIIOCOOHOCTh  OIICHMBATh PHUCKM M TPUHAMATh MEpHI IO
oOecrniedyeHn0 0€30MacHOCTH TEXHOJOTHUYECKHX MPOIECCOB B HE(PTErazoBoM
MIPOU3BOJICTBE, 3AIIUTHI HEJP U OXpaHbl OKpy:xatomiei cpensl — [TK-14.

B pesynpTaTe OCBOCHMS TUCIHUIUIMHBI OOYYarOIIUNCS JOJDKEH: 3HATh: -
mpaBuia 0e30macHoO paboOThl B JIAOOPATOPHSX; - OPTaHU3AIMOHHBIC W MPABOBBIC
CpEICTBa OXpaHbl OKpY)KAlOIIEW Cpelapl; yMETb: - TPaMOTHO HCIIOJIb30BATh
HOPMAaTHUBHO-TIPABOBBIE aKThI MPHU pabdOTe C IKOJOTUYECKOW ITOKYMEHTAIHEH;
OPUMEHATh B  MPAKTUYECKOM  JEATEJBHOCTH  MPHUHIMIIBI  PALMOHAIBHOTO
UCTIONIb30BaHUsl  MPHUPOAHBIX  PECypCcoB; BIaAeTh: - METOJaMH  BBIOOpa

pPaIMOHAIBHOTO CHOco0a CHIDKCHUSI BO3JICUCTBHUS HAa OKPYXKAIOIIYIO CPEIy.



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

OKpY:KaKoIIel cpeabl HA MPeANPUATHAX HePTEra3oBoro KOMILJIeKca

Ilenp  3aHATHA: «O3HAKOMUTBCA C  OCHOBHBIMH  HOPMATHBHBIMH
JOKyMEHTaMU M HX TpeOOBaHUAMH B 00JIaCTU OXpaHbl OKPYKAIOIIEH cpeibl B
He(Tera3oBoi oTpaciny.

OpranuszanuonHas popma 3aHATHS — TPAAULIMOHHAS.

[lo ®enepanbHoMy 3akoHy «OO0 oxpaHe OKpyXawlleh cpeap» OT
10.01.2002 Ne 7-®3 tpeboBaHus B 00JIaCTH OXpaHbl OKpyKaroleh cpenbl (manee
TaK)Xe — NPUPOIOOXPaHHbIE TPEOOBAHUA) — 3TO NMPEABIBIIEMbIE K XO3SIIICTBEHHOM
U UHOW JIeATENbHOCTH OOs3aTeNbHbIE YCIOBUS, OrpPaHUYEHUS WIM HX
COBOKYITHOCTb, YCTAHOBJICHHbIE 3aKOHAMH, WHBIMA HOPMATHUBHBIMH IMPAaBOBBIMU
aKTaMH, IPUPOJOOXPAHHBIMU HOPMATUBAMHU, TOCYIAPCTBEHHBIMU CTaHAApTaMU B
o01acTy OXpaHbl OKPY’KaIOILIEH CPEIbl.

B 001emM BHzie MpUpOAOOXpaHHbIE TpeOOBaHUS K 00bEKTaM He(TErazoBOro
KoMIiekca chopmynupoBansl B cT. 46 @DenepanpHoro 3akoHa «OO0 oxpane
okpyxatoiei cpeas» (B pen. Peaepanbuoro 3akoHa ot 18.12.2006 Ne 232-D3)
«TpeboBanuss B 001acTH OXpaHbl OKpYKAarOUIEH Cpeabl MpU  pa3MEIEHUH,
IPOEKTUPOBAHUU, CTPOUTENICTBE, PEKOHCTPYKIHMH, BBOJE B JKCIUTyaTallMi0 U
JKCIUTyaTallil  0O0BEKTOB  He(Tera3oqoObIBAIOMIMX IPOU3BOJACTB, OOBEKTOB
nepepabOTKU, TPAHCHOPTUPOBKU, XpaHEHUsT M peanu3anuu HedTH, raza u
IPOAYKTOB UX MEPEPadOTKID).

IIpaBoBBIE HOPMBI:

1. Pa3menieHre, NpOEKTUPOBAHUE, CTPOUTEIBCTBO, PEKOHCTPYKLIKS, BBOJ B
AKCIUTyaTaIMI0 U JKCIUTyaTarusi 00beKTOB HePTEra3omo0bIBaIOIINX MPOU3BOJICTB,
00BEKTOB NepepaboTKH, TPAHCIIOPTUPOBKU, XPAHEHUS U peanu3aiuu HedTH, ra3a
U NPOAYKTOB HUX IepepabOTKH JOJKHBI OCYLIECTBISATHCA B COOTBETCTBHM C

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



OKPYXaIOILEN CPeIbl.

2. Ilpu pasmernieHuu, NMPOEKTUPOBAHUHU, CTPOUTEIHCTBE, PEKOHCTPYKIIUH,
BBOJIC B OKCIUTyaTallMI0 U DKCIUTyaTalldkd OOBEKTOB HE(PTEra3zo100bIBAOIINX
IPOU3BOJACTB, OOBEKTOB TMepepabOTKH, TPAHCIOPTUPOBKH, XPAaHEHUA U
peanuzauMd  HeTH, Traza MU  MPOAYKTOB HUX  MNEpepabOTKU  JOJIKHBI
npeaycMaTpuBaThCsi d(Q(PEKTUBHBIE MEpbI MO OUYHUCTKE M 00€3BPEKUBAHUIO
OTXOJIOB  TPOM3BOJACTBA W cOopa HedTsHOro (MOMYyTHOTO) Ta3a U
MUHEPAIN30BaHHON BOJBI, PEKYJIBTUBALMN HAPYIICHHBIX U 3arPsA3HEHHBIX 3€MEIb,
CHIU)KEHUIO HETaTMBHOI'O BO3JCHCTBUS Ha OKPYXKAIOLIYIO Cpely, a Takke I10
BO3MEILCHUIO Bpela OKpYXarlled cpeae, NPUYMHEHHOIO B IIpoliecce
CTPOUTEIBCTBA U IKCIUTyaTallUl YKa3aHHBIX OObEKTOB.

3. CTpouTenbCTBO M JKCIUTyaTalusi OOBEKTOB He(dTerazogo0bIBAIOIINX
IPOU3BOJACTB, OOBEKTOB TNepepabOTKH, TPAHCIOPTUPOBKH, XpaHEHUS U
peanuzanuu. OCHOBHbBIE TpeOOBaHMS B 00JaCTH OXpaHbl OKPYXKAIOLIEH cpeapl Ha
npeanpuaTusx HedrerazoBoro komiekca (ct. 23, m. 1, 2), OCYIIECTBICHUIO
BBIOPOCOB HAa OCHOBAHUU pazpernieHuit (ct. 23, m. 4), coOMI0ICHNUIO YTBEP>KIESHHBIX
TEXHOJIOTU U HOPMAaTHUBOB KayeCTBa OKpy:karouieh cpepl (cT. 39) oTpakeHbl U
KOHKpETH3upoBaHbl B PeepanbHOM 3akoHe «O0 0XpaHe aTMOCPEPHOTO BO3TyXa
ot 04.05.1999 Ne 96-®3 (ct. 12, 14, 16). Ilopsaok pa3pabOTKM HOPMATHBOB
npeaenbHo  aonycTuMbix  BbiOpocoB  (I1JIB) ompenmenen mocTaHoBIeHUEM
[TpaButensctBa P ot 02.03.2000 Ne 183 «O HOpMaTtuBax BBHIOPOCOB BPEIHBIX
(3arpsI3HAIONIMX) BEIHIECTB B aTMOC(EpPHBIA BO3AYX W BPEAHBIX (PU3NYECKHUX
BO3NIelicTBHI Ha Hero». Pa3paboTka HopmatuBoB [1/IB ocymiecTBisiercs B Haiei
ctpane yxe okoio 30 mer B coorBerctBuu ¢ ['OCT 17.2.3.02-78 «Oxpana
npupoasl. ATMocdepa. [IpaBuiia ycTaHOBIIEHUS TOMYCTUMBIX BHIOPOCOB BPEIHBIX
BEIECTB  NPOMBIIUIEHHBIMU  NpeanpusaTusMu».  HopmartuBel — KaudecTBa
aTMOC()EPHOrO0  BO3/yXa YCTAHOBJIEHbl B TUTMEHUYECKUX  HOpPMATHUBAX,
YTBEPXKIAEHHBIX IIOCTaHOBJIEHUMEM [7naBHOro canurapHoro Bpada PO: IT'H
2.1.6.1338-03 «IIpenenbHo AOMyCTUMbIE KOHIEHTPAIIUU 3arpsS3HSIONINX BEIIECTB

B atMoc(epHOM BO3AyXe HaceleHHbIX MecT» (¢ nmom. u u3Mm. ['H 2.1.6.1765-03, T'H
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2.1.6.1983-05 u I'H 2.1.6.1986-06) u I'H 2.1.6.1339-03 «OpueHTUPOBOYHBIC
Oe3omacHble YPOBHU BO3JCUCTBUS 3arps3HSIONIMX BEIIECTB B aTMOC(EpHOM
BO3JIyX€ HacelIeHHbIX MecT» (¢ gom. u u3M.). [Ipu paszpaborke HopmatuBoB [1JIB
yYUTHIBAaIOTCS canuTapHbie npaBwia CanlluHiun wedTH, raza m mpoaykToB mx
nepepaboTKM  JIOMYCKAIOTCST  MpPU  HAJUYUM  MPOEKTOB  BOCCTAHOBJIICHUS
3arpsI3HCHHBIX 3€MENIb B 30HAX BPEMEHHOTO M (MJIM) MTOCTOSTHHOTO OTBOJIA 3€MeEITb,
MOJIOKHUTEIIBHOTO  3aKJIIOYCHHUS TOCYJAPCTBEHHOM  AKCHEPTHU3BI  MPOEKTHOU
JIOKYMEHTAIUH.

4. CTpoWTENbCTBO M OKCIUTyaTalds OOBEKTOB He(Tera3oq00bIBAIOIINX
MIPOU3BOJICTB, OOBEKTOB IMepepabOTKHU, TPAHCHIOPTUPOBKUM M XPAaHEHUS HEPTH U
rasza, pacrloJIO)KCHHBIX B aKBaTOPHUSAX BOJHBIX OOBEKTOB, HA KOHTHHEHTAIHHOM
menbpe M B UCKIIOYUTEIHLHOW SKOHOMUYECKOW 30He Poccuiickoit denepanuu,
JOMYCKAIOTCA TMPU HAIWYUU TIOJIOKUTENBHBIX 3aKIIOYEHUN TOCyIapCTBEHHOM
AKOJOTUYECKON  OKCIEPTH3bI, TOCYJApCTBEHHOW  JKCHEPTH3bI  MPOCKTHOU
JIOKyMEHTAIlMU M HWHBIX YCTAHOBJIEHHBIX 3aKOHOJATEIHCTBOM TOCY/IapCTBEHHBIX

9KCIICPTHU3 ITOCJIC BOCCTAHOBJICHUS 3aI'PA3HCHHBIX 3CMCIIb.

Pucynok 1. — CtpoutenbCcTBO 3aB0/a B paMKax npoekra «CaxanuH-2»
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Ha o0bexTsl HepTera3oBoro KOMILIEKCa pacmpoOCTPAHSIIOTCS BCe TPeOOBaHMUS

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

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

TpeGoBanust 1o pa3paboTKe HOPMATHUBOB JIOMYCTUMBIX BBIOPOCOB H
TEXHUUYECKUX HOpMaTtuBoB (cT. 23, m. 1, 2), OCYIIECTBICHHMIO BBLIOPOCOB Ha
OCHOBAaHMHM paspeuieHuil (ct. 23, . 4), COOIIOICHUIO YTBEPKIACHHBIX TEXHOJIOTUI
M HOPMATHBOB KadyecTBa OKpyxaromeih cpeasl (ct. 39) oTpaxkeHsl U
KOHKpeTu3upoBaHbl B DenepanbHoM 3akoHe «O0 oxpaHe aTMOCHEpPHOIo BO3TyXa»
ot 04.05.1999 Ne 96-®3 (cT. 12, 14, 16).

[Topsinok pa3paOOTKU HOPMATHUBOB MPENETHLHO JOIMYCTUMBIX BBIOPOCOB
(ITAB) onpenenen nocranosyienueM [IpasutenscrBa PD ot 02.03.2000 Ne 183 «O
HOPMATHBaX BBIOPOCOB BPEAHBIX (3arpsA3HSIONINX) BEHIECTB B aTMOCHEPHBIN
BO3JYX U BpEIHBbIX (PU3MYECKUX BO3ACHCTBUM Ha Hero». PazpaboTka HOpMATHBOB
[IIB ocymectBiseTcss B Hameld crpaHe yxke okoyio 30 JeT B COOTBETCTBUH C
I'OCT 17.2.3.02-78 «Oxpana mnpuponsl. Atmocdepa. [IpaBuna ycraHoBieHus
JOTTYCTUMBIX BBIOPOCOB BPEIHBIX BEIIESCTB MPOMBINIICHHBIMHA MPEATPHITHIMI).
HopmatuBel kadecTBa arMoc(hepHOTO BO3/yXa YCTAaHOBIEHBI B TUTHEHHUYECKUX
HOpPMAaTHBAaX, YTBEPKJICHHBIX MOCTAHOBJICHUEM | JTaBHOrO caHuTapHOro Bpaua PO:
I'H 2.1.6.1338-03 «lIpenenbHO [ONMYCTHUMBIE KOHILIEHTPALUM 3arpsi3HSAIOIIUX
BCIIECTB B aTMOC(EPHOM BO3yXe HACEICHHBIX MecT» (¢ mom. u uw3M. ['H
2.1.6.1765-03, TH 2.1.6.1983-05 u I'H 2.1.6.1986-06) m I'H 2.1.6.1339-03
«OpHEeHTUPOBOYHBIE 0€30TTaCHbIE YPOBHH BO3/ICHCTBUSI 3arps3HSIIONINX BEIIECTB B
aTMOC(EpHOM BO3JyXE€ HACENeHHBIX MecT» (¢ mom. u u3M.). [lpu paszpaboTke

HopmatuBoB [IJIB yuuthiBatoTcss canutapubeie npasuia CanlluH 2.1.6.1032-01



10
«l'uruennyeckue TpeOOBaHUSA K OOECIEUYEHHIO KauyecTBa aTMOC(HEpHOro BO3ayXa
HaceJeHHBIX MecT». Pazpemienuss Ha BBIOPOC 3arpsi3HSAIONIMX BEIIECTB B
aTMoc(epHBI BO3MyX BBIAAIOTCS B COOTBETCTBUHU C mpukazamu DepepanbHON
CIy’)KObl 10 9KOJOTHUYECKOMY, TEXHOJOTUYECKOMY W aTOMHOMY HaA30py
(Poctexnanzop) ot 07.02.2007 Ne 56 u ot 19.02.2007 Ne 84.

TpeboBanust denepanpHoro 3axkoHa «O0 OXpaHE OKpYKArOIIEH Cpeabl B
OTHOIIIEHUU OXpaHbl O30HOBOTO CJIOS aTMoc(epbd» HE OTPaKEHBI B APYTUX
dbenepalbHBIX 3aKOHAX U PEAU3YIOTCS B HOPMax CIEIUATbHBIX MOCTaHOBIECHUMN
[IpaButensctBa P® 0 perynupoBaHMM NTPOU3BOJACTBA, NOTPEOJICHHS, BBO3a B
Poccuto u BbIBO3a u3 Poccun o3oHopaspymatomux BemectB ( ot 08. 05. 1996 Neo
563, ot 05.05.1999 Neo 490, ot 09.12.1999 Ne 1368, ot 19. 12. 2000 Ne 1000, ot
27.08.2005 No 539). PazpemieHne Ha TpaHCTPAHUYHOE IIEPEMEIICHHUEC
O30HOPa3pyIIAIINX BEIIECTB M COACpKAIEH HX MPOAYKIMH BBIIACTCS B
COOTBETCTBHHM C npuka3zoMm Poctexnaazopa ot 24.09.2004 Ne 101.

TpeGoBanust 00 oXpaHe OKpyKaroleh cpeabl OT HETATUBHOTO (PM3HUYECKOTO
BO3JIEUCTBUS (CT. 55) HE MPEANnoararoT MOJyUYeHHs] KaKUX-THOO pasperieHuil u
peanu3yroTCs B HOPMax 3aKOHOJATEIbCTBA O CAHUTAPHO-3IUIEMHUOJIOIMYECKOM
0JIarormojyyuyd HaceJeHUsT IMyTeM YCTAHOBJIEHHS HOPMATUBOB MpPEAEIbHO
JONYCTUMBIX YPOBHEH TaKMX BO3ACHCTBHI. PaccMOTpeHHBIC BBINIC TPEOOBAHUS
ct. 23 u 39 ®denepambHOoro 3akoHa «0OO0 oOxpaHE OKpyXaromehd cpeap» B
OTHOILIIEHWH COpPOCOB 3arps3HEHUN B BOJHBIE OOBEKTHI B HACTOAIIEE BpeMs
MPaKTUYECKU HE KOHKPETU3UPOBAHBI M, MO CYIIECTBY, OKAa3aJlMCh B IMPABOBOM
«BaKyyme», T.€. OHM HE CBS3aHbl C HOPMaMM JpPYTUX 3aKOHOB U Jlaxe
npotuBopeyar uM. B HOBOM omHoM kojekce P® ot 03.06.2006 Ne 74-@3
COJEPKUTCS JIMIIb PpPaMOYHOE TpeOOBAaHME YCTAHOBJIECHUS U  COOJIOEHUS
HOPMATHUBOB JIOITYCTUMOTO BO3JEHCTBUS HA BOJIHBIE OOBEKTHI, YTO HE UJACHTUYHO
HOHATUIO cOpoca 3arpsA3HsAONIMX BeulecTB. [Ipu 3TOM yTpaueHbl MPUMEHSBIINECS
paHee I pa3pabOTKH HOPMATHBOB TpeAesibHO monycTuMbix cOpocos (I1J1C)
HOPMATHBBI KAYECTBA BOJIbI B BOJIHBIX O0OBEKTaX, KOTOpble coaepxkain «llepeueHpb

pPBIOOXO3SUCTBEHHBIX HOPMATHBOB: TMpPENEIbHO JOMYCTUMBbIE KOHIIEHTPALUU
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(ITIK) u opuentupoBo4yHO Oe3omacHbie ypoBHHM BozneicTBus (OBYB) Bpeanbix
BEIIECTB JJIi BOJBI BOJHBIX OOBEKTOB, MMEIOIIUX PHIOOXO3AUCTBEHHOE
Ha3HaueHue» (yTBepxAeH ['ocynapCTBEHHbIM KOMUTETOM P® mo prIiO0IOBCTBY
28 ampenst 1999 1., Ne 96), mockonbky o denepansHomy 3akony ot 03.06.2006
Ne 73-®3 (ct. 4) co nHA BBeneHUs B JelcTBHEe HOBOoro BomgHoro kojekca (T.e. ¢
01.01.2007) 3akonomarenbHble akTbl CCCP, copepxaniie HOpMbl, PEryIHPYIOLIIE
BOJHBIC OTHOIIEHUS, IPU3HAIOTCS HelelcTByomuMHU. 1o cyiecTBy, B HacTosiee
BpeMs pazpabotka IIJIC pernmameHTHpyeTCs TOJIBKO 3aKOHOAATEIBCTBOM O
CaHUTApHO-’IUAEMHUOIOTHYecKOM Onarononyun. B coorBerctBum ¢ CanlluH
2.1.7.980-00 «I'uruenuveckue TpeOOBaHUA K OXpaHE MOBEPXHOCTHBIX BOI»
(pazgen 6) myist OOBEKTOB, COpPACHIBAIOIIMX CTOYHBIE BOJIbI, YCTAHABIMBAIOTCS
HOpMaTUBBl MpenenbHo gonyctuMbix cOpocoB (IIZIC) BemiecTB B BOJHBIE
OOBEKTHI, KOTOPBIE YTBEPXKIIAIOTCS CIEIHAIBHO YIIOJTHOMOYEHHBIMU OpPTaHaMHU 10
OXpaHe OKPYKarolllel MPUPOTHON Cpeabl TOJBKO MOCIIE COINIACOBAHUS C OpraHaMu
U yupexJaeHusiMu rocynapctseHHo COC.

[TIC ycranaBimuMBarOTCS A KaXIOTO BBIMYCKa CTOYHBIX BOA U KaXKIOTO
3arpsI3HSIONIETO BEIIECTBA, B TOM YMCIE MPOAYKTOB €ro TpaHchopMaluu, HCXO s
U3 YCIOBUSA, YTO WX KOHIIGHTpAllMM HE OYIyT NPEBBINIaTh TUTHEHUYECKUE
HOPMAaTHUBBI XUMHUYECKHX BEIIECTB 1 MUKPOOPTAaHMU3MOB B BOJIE BOJHOTO OOBEKTA B
ctBope He nanee 500 m ot mecta Boinmycka. [Ipu pacuere [1[]C accumunupyromas
CIIOCOOHOCTh BOJIHBIX OOBEKTOB HE [IOJDKHA YyuuThiBaThbes. [lpum Hammuumu B
CTOYHBIX BOJIaX XMMHUYECKHUX BEIECTB, COJAEPKAIINXCSA B BOAE (POHOBOTO CTBOpA
(mpunsitoro s pacueta I1JIC) na ypoue IIJIK, B pacuerax IIJIC He momxHBI
YYUTHIBATHCS MPOIIECCHI pa30aBIICHUS.

B cootrserctBuu ¢ CanlluH 2.1.7.980-00 Boxonons30BaTen 00s13aHbL:

—  TPOBOAUTH  COIJIACOBAaHHBIE C OpPraHaMHM H  YUPEKIACHUSIMU
rocygapctBeHHOM COC wuiam 0o MNpPEANUCaHHsIM YKa3aHHbIX OPraHOB W
YUpPEXKACHUN OpraHu3allMIOHHO-TEXHUUYECKHE, CAHUTAPHO-3IUAEMHUOIOTUYECKHE
WM WHBIE MEpPONPUATHS, HAMpaBICHHbIE HA COONIOJCHUE THTHEHUYECKHUX

HOPMATHUBOB Ka4€CTBA BOJAbI BOJHBIX O6’I>CKTOB;
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— obecreunBath MpoOBeJeHUE PadbOT MO OOOCHOBaHUIO OE€30MACHOCTH U
0€3BpEeIHOCTH JJIs 3/I0POBbsI YEJIOBEKA MAaTEpPUAIOB, PEareéHTOB, TEXHOJIOTUYECKHUX
MPOIIECCOB M YCTPOWCTB, HCIHOJB3YeMBIX TP OYHUCTKE CTOYHBIX BOJ, B
KaHAJIM3AIIMOHHBIX, THAPOTEXHUYECKUX COOPYXKEHUSX M APYTHX TEXHUYECKHUX
00BEKTax, KOTOPHIE MOTYT MMPUBECTHU K 3arPS3HEHUIO TIOBEPXHOCTHBIX BOJ;

— obecreunBaTh KOHTPOJIb COCTaBa COPACHIBAEMBIX CTOYHBIX BOJ] M KaUeCTBa
BOJIbI BOJHBIX 00BEKTOB;

— CBOEBPEMEHHO, B YCTAHOBJIICHHOM TMOPSAKE, UHPOPMUPOBATh OpraHbl U
yupexjienuss rocyaapctBeHHo COC 00 yrposze BO3HUKHOBEHHMS, a TaKXKe MpU
BO3HMKHOBEHWW AaBApPWUHBIX CHUTYyalldd, TMPEACTABISIOMUX OMACHOCTh IS
3JI0POBbsI HACEJICHUSI WJI YCIIOBUN BOJIOTIOIB30BAHMUS.

HopmatuBel kKauecTBa BOJIBI BOJHBIX O0OBEKTOB, IEHCTBYIONINE B HACTOSIIEE
BpeMs, YCTAaHOBIIEHBI B THUTrHeHnueckux HopmatuBax ['H 2.1.5.1315-03
«IIpenensHo pomyctumble koHueHtpanuu (I1JIK) xumudeckux BeliecTB B BOJIE
BOAHBIX  OOBEKTOB  XO3SMCTBEHHO-IUTHEBOTO M KYJBTYPHO-OBITOBOTO
Bojonosib3oBanusi» U I'H 2.1.5.1316-03 «OpueHTUPOBOYHO AOMYCTUMbBIE YPOBHH
(O1Y) XuMHYECKHX BEIISCTB B BOJIC BOJHBIX OOBEKTOB XO3SICTBEHHO-TTUTHEBOTO
U KYJbTYpHO-OBITOBOTO BOJOIMOJIB30BAHMS, KOTOPBIC CYIIECTBEHHO MATYE PaHEE
YIOMSIHYTBIX HOPMATHBOB JIJIsI PHIOOXO3SHCTBEHHBIX BOJIOEMOB. Pasperenue Ha
cOpOC 3arpsA3HSIONIMX BEMICCTB BBIAACTCS B COOTBETCTBHUH C TIPHKA30M
Poctrexnanzopa ot 10.07.2006 Ne 675.

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

HemnocpenctBeHHo ¢ TpeOOBaHUSIMH HOPMHPOBAHUS BBHIOPOCOB U COpPOCOB
3arpsI3HSIONIMX BEIIECTB B IEIAX OXpaHbl aTMOC(EpPHOTO BO3ayXa W BOJHBIX
00BEKTOB CBsi3aHO TpeOoBaHue DeaepanbHOTrO 3aKkoHa «O0 OXpaHe OKpYyKaromen
cpenb» (CT. 52) MO YCTAHOBJEHHUIO 3alUTHBIX M OXpPaHHBIX 30H. Paszmep
CaHUTAPHO- 3aIUTHBIX 30H U YCIOBUS JEATEIBHOCTH B MPEIENaX UX TEPPUTOPUU

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

TpeboBanus @enepanbHOoro 3akoHa «OO0 oOXpaHE OKpPYKAIOIIEH CpeabDy
(ct. 24, 30, 32, 33, 36, 38, 39, 51) B oTHOIIEHUH OOpaIIeHUS C OTXOJaMHU
JIOTIOTHEHBI M KOHKpeTu3upoBaHbl B Hopmax DenepanbHbix 3akoHOB «O
JUIIEH3UPOBAHUU OTACNIBHBIX BUIOB JIEATEIBHOCTHY, «O0 0TX0/aX MPOU3BOICTBA
u notpedneHus», «O0 oxpaHe aTMocpepHOro Bozayxa», «O0 SKOJOTHUYECKOU
AKCIIEPTU3E», «O 0€30MaCHOCTH THIAPOTEXHUYECKUX COOPYKEHUI».

B cootBercTBUM ¢ DenepaibHbIM 3aKOHOM «OO0 OTXOAax MpPOM3BOACTBA U
notpebnenus» or 24.06.1998 Ne 89-®3 (¢ gomn. W u3M.) WUHIUBUIYAIIbHbBIE
NPEANPUHUMATENN W IOPUIUYECKUE JIMIA, OCYLIECTBISIOIIME JEATEIbHOCTh B
obnactu oOpauieHuss C OTXOJaMH, pa3paldaThIBalOT MPOEKThl HOPMAaTUBOB
o0Opa30oBaHUs OTXOJOB M JIMMHUTOB Ha UX pasmeiieHue. [lopsaok pa3paboTku u
YTBEPKIAEHUS ITUX MPOEKTOB OIpEAENeH nocTanoBieHueM lIpasurenscra PO ot
16.06.2000 Ne 461 u mpukazom MuHHCTEPCTBA NPUPOJHBIX pecypcoB PD or
11.03.2002 Ne 115. IIpu pa3pa®oTke M yTBEp>KIAEHUU HOPMATHBOB OOpa30BaHUS
OTXOJI0B PEATU3YIOTCs TpeOOBaHMSI 3aKOHOIaTENbCTBA O O€30IIaCHOM pa3MeLIeHUN
OTXOJIOB.

HauGosnee 3HaunMbIM sBISIETCS TpeOOBaHUE O JMIIEH3UPOBAHUM B 00IAaCTH
oOpaIleHus ¢ OacHBIMU OTXOJIaMH, YCTaHOBJIIEHHOE (penepanbHbIMK 3aKkoHaMu «O
JUIEH3UPOBAHUU OTACIBHBIX BHUAOB JesaTenbHOCTH» (cT. 17) m «O6 orxomax
npousBojcTBa U norpednerus» (ct. 9). Ilo mocranosnenuro IIpaButenscrBa PD
or 26.08.2006 No 524 «O06 yrBepxkaennn I[lomoxkeHUs O JHIICH3UPOBAHUU
NEeSATEIbHOCTH 10 COOpY, MCIOIb30BAHUIO, 00E3BPEKMBAHUIO, TPAHCIIOPTUPOBKE,
Pa3MEILEHUIO OMACHBIX OTXOAOB» JUIsl MOJYYEHHs JIMLIEH3UH HAa OCYIIECTBIICHHUE
NEeATEIbHOCTH 10 COOpY, MCIOIb30BAHUIO, 00E3BPEKMBAHUIO, TPAHCIIOPTUPOBKE,
pa3MEIIeHUIO OIAaCHBIX OTXOJOB (Jajee — JMIEH3UsS) COHMCKATeIb JIMLEH3UU
NPEACTABIISAET B JIMLEH3UPYIOLIUI OpraH CJIeIyOIuUe JOKYMEHTHI:

a) 3agBJICHME O MPEJOCTaBICHUM JMIEH3UU U JOKYMEHTHl (KOIUU

JIOKYMEHTOB), yKa3aHHbl€ B I1. 1 cT. 9 ®enepanbHOro 3akoHa «O JMLIEH3UPOBAHUH
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OTJIEJIbHBIX BUIOB JIEATEIBHOCTIY;

0) mepeyeHb OMACHBIX OTXOJIOB, C KOTOPHIMH  IpEANoJaraercs
OCYUIIECTBJIATh JICSITENIBHOCTh MO cOOpy, HCIOJIb30BaHUIO, 00€3BPEKUBAHUIO,
TPaHCTIOPTUPOBKE, Pa3MENICHUIO (C YKa3aHWEM HAaWMMEHOBAHHS OTXO0Ja COTJIACHO
denepaibHOMY KJIacCU(PUKALMOHHOMY KaTajory OTXOJOB, BHJa U Kiacca
OITACHOCTH JIJISl OKPYIKAIOIIECH CPeIbl M 3I0POBbSI YEJIOBEKA, a TAKXKE CBEICHUN O
COCTaBE OTXOJIOB);

B) KOMUS MOJOKUTEIHLHOTO 3aKJIIOUEHUS TOCYAapCTBEHHONW IKOJIOTHYECKOM
AKCIIEPTU3BI MATEPHAIIOB, TIPEICTABIICHHBIX /11 000CHOBAHUS JINIICH3UH;

I') KOIHMHU CBUJETENBLCTB (CepTU(UKATOB) Ha MpaBO pabOThl C OMACHBIMHU
OTXOJIaMH, IOJITBEPIK IAFOIIIUX npodhecCHOHAIbHYIO MOJITOTOBKY
WHIUBUYyAIGHOTO TPEANPUHAMATENS WX PaObOTHUKOB IOPUIAMYECKOTO JIWIIA,
OCYHIIECTBIISIONIUX JIESITEIILHOCTh MO COOPY, HUCIOJIb30BaHUIO, 00E3BPEKUBAHMUIO,
TPaHCIIOPTUPOBKE, PA3MELIEHUIO OMTACHBIX OTXOOB;

1) KOITUU JOKYMEHTOB, TIOJTBEPIKTAFOIINX HATMINE Y COMCKATEINS JINIICH3UN
(JMiieH3WaTa) TPUHAMJISKAIMX €My Ha MpaBe COOCTBEHHOCTH WM HAa WHOM
3aKOHHOM OCHOBAaHWH ITPOW3BOJICTBEHHBIX TOMEIICHUA, OOBEKTOB pa3MEIICHUS
OMMACHBIX OTXOJOB, CICHHAIM3UPOBAHHBIX YCTAHOBOK TIO OO0E3BPEIKUBAHHIO
OTTACHBIX OTXOJIOB, CIIEIMAIBLHO OOOPY/IOBAHHBIX W CHAOKEHHBIX CIEIHUATBLHBIMU
3HaKaMWd  TPAHCIIOPTHBIX  CPEJICTB,  COOTBETCTBYIOIIUX  YCTaHOBJICHHBIM
TpeOOBaHUSIM;

€) KOMHUS CAHWTAPHO-IMHICMHOJOTHYECKOTO 3aKIIFOUCHHUSI O COOTBETCTBHUU
CaHWUTApPHBIM  TIpaBWJaM  JICITCIIBHOCTH TIO0  cOOpy,  HCHOJb30BAaHHMIO,
00€e3BPEIKUBAHUIO, TPAHCTIOPTUPOBKE, PA3MEIICHUIO OTTACHBIX OTXOJIOB.

Kak BugHO W3 paccMOTpeHHOTO BhIie [loNOXKEHUsS, JIUIICH3UPOBAHKE
NEATETLHOCTH 10 COOpPY, MCIOJIB30BaHUIO, 00E3BPEKUBAHUIO, TPAHCIIOPTUPOBKE,
Pa3MEIIEHUIO OMACHBIX OTXOJOB aKTUBU3HMPYET BBIMOJTHEHUE TAKUX TPEOOBAHMUIA,
conepxkamuxcsi B DenepanbHoM 3akoHe «OO0 0TXOJax MPOU3BOACTBA U
MOTpeOICHNS», KaK MAaCIOPTU3AIMs OMACHBIX OTXOJ0B (CT. 14), MOAroTOBKA JIHII,

JOMYIIEHHBIX K OOpalieHHi0 ¢ omacHeIMH oTxofamu (cT. 15), Oe3omacHoe
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TPaHCIOPTUPOBaHUE OTXO0A0B (CT. 16), OCylIeCTBIEHHE MNPOU3BOJICTBEHHOIO
KOHTpOJIsi B 00J1aCTH 00paleHus ¢ 0TxoaamMu (CT. 26), 1 COOTBETCTBYIOIINX HOPM,
COJECpKAIMXCA B TMOA3AKOHHBIX akTax. Kpome Toro, mnuieH3UpOBaHHUE
aKTUBU3UPYET TMPUMEHEHHE HOPM JPYTUX OTpacied 3aKOHOJATEIbCTBA: O
CaHUTAPHO-ANUAEMHUOJIOTHYECKOM  Onaronojiyund (B 4acTh  0O€301acHOro
oOpalieHusi ¢ OTXO/JaMH Ha TEPPUTOPUM HACEICHHBIX ITYHKTOB), O TEXHHUYECKOM
perynupoBaHu (B 4YacTU TMOATBEPXKIEHUS COOTBETCTBUSI YCTAHOBOK IO
00€3BpEKMUBAHUIO OMACHBIX OTXO/IOB) U T.II.

TpeboBanus denepanbHoro 3akoHa «O0 OXpaHe OKpYXKalolleld CpeabD» B
OTHOIIEHUU BOCCTAHOBIIGHUA W peKyJbTUBaluu 3emenb (ct. 37-39) ocobo
yKa3aHbl NPUMEHUTEIBHO K 0O0BEeKTaM HedTerazoBoro kommiekca (ct. 46) u
OTpaKeHbI Takke B 3emenbHOM Kojekce P®D (ct. 13, 88). B coorBercTBUHU CO
cT. 88 3eMeNbHOro KOAEeKCa OpraHu3alysM TOpHOA0ObIBatOIeH U HedTerazoBoi
MIPOMBIIIJICHHOCTH 3€MEIIbHbIE YYaCTKH U pa3paOOTKU MOJE3HBIX HCKOMAaEeMbIX
MPEIOCTABISAIOTCS MOcae O(GOpMIICHHSI TOPHOTO OTBOJAQ, YTBEPXKICHUS TMPOEKTa
pPEeKyIbTUBAIMKM  3€MeNb, BOCCTAHOBICHHS paHee OTPaOOTaHHBIX 3EMeJlb.
TpeGoBanust (¢enepalbHbIX 3aKOHOB KOHKPETHU3HPOBAHBI B TOCTAHOBIICHUU
[IpaButensctBa PO ot 23.02.1994 No 140 «O pexynbTUBALMU 3€MEIb, CHATHH,
COXPaHEHWU U PANHUOHAIBHOM HCHOJIb30BAaHUH TUIOJAOPOAHOTO CJIOS TOYBBI» H
coBmecTHOM Tipukaze Munnpupoaslt PO u Tockomzema PD ot 22.12.1995
Ne 525/67 «O06 yTBepkKIAEHHUH OCHOBHBIX IMOJIOXEHUH O PEKYJIbTUBALIUHU 3EMEIb,
CHATHH, COXpPAaHCHHWH W PAIMOHATHLHOM HCIIOJIb30BAHUU IIJIOJOPOJHOTO CIIOS

IIOYBBD?.

Bonpocs! 11 KOHTpOJIA:
1 TpeboBaHus B 00J1acTH OXpaHbl OKpYsKatoien cpenl (1o deaepaibHOMY
3akoHy «O0 oxpaHe okpyxkaromien cpeas» oT 10.01.2002 No 7-D3).
2. IIpaBoBbBIE HOPMBI.
3. Ilocranosnenue [IpasurensctBa PO ot 02.03.2000 Ne 183 «O HOpMaTHBax
BBIOPOCOB BPEIHBIX (3arpsA3HSIONINX) BEIIECTB B aTMOC(EPHBIN BO3yX U BPEAHBIX
(bu3nYeCcKrX BO3JEHCTBUI HA HETOY.
4. ITpoBecTu aHAIM3 HOPMATUBHBIX JOKYMEHTOB PErYIUPYIOIINX TPEOOBAHUS K
OXpaHe OKpYKaroLEeh Cpeibl.
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IIpakTuyeckoe 3ausitue Ne 2. OcHOBHbIE BU/IbI BO3/1eliCTBUS HA

OKPY:KAIOIIYI0 CPexy

[lenpb 3aHATHA: «YCBOUTH OCHOBHBIEC IOHATUSA U TEPMUHBI UCIIOIb3YEMBIE B
o0nacTu oXpaHbl OKpyxatouieil cpeapl. [1oHATh cxemy BO37€HCTBUS Ha OCHOBHBIE
KOMIIOHEHTBHI OKpPYKAloIIe Cpeapl MPOU3BOACTBEHHBIX OOBEKTOB HE(TAHON U
ra30BOU OTPACIIN».

OpranuzamnmonHas opma 3aHITUSL — TPAAUIIMOHHASL.

Kak u moboe npyroe mpou3BOJCTBO, MPEANPUATUS HE(PTSIHOW M ra30BOMN
OTpaciid OKa3bIBAIOT BO3/ICUCTBUE HA OKpyxatolyto cpeny (OC).

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

DKOJOTUYECKUE ACTIEKThI — ATO JIEMEHTHI JACSATEIbHOCTU MPEANPUITUN, UX
MPOAYKIIUU U YCIIYT, B PE3yJIbTaTe KOTOPBHIX OKAa3bIBACTCS MOJOKHUTEIBLHOE WU
OTPULIATEIBHOE BO3/ICHCTBUE HA OKPYKAKOUIYIO CPELY.

Oxkpyxatomiast cpena (OC) aunrn. "Environment" — cpena oOutanus u
JEATEIIbHOCTH YEJIOBEKA, OKPYKAIOIIMKM 4YeJIOBEKAa NMPUPOAHBIA M CO3JAHHBIM UM
MartepuaidbHbpli Mup. OC BKIHOYAET NOPUPOAHYIO CPEAy U HCKYCCTBEHHYIO
(TexHoreHnyo) cpeay. Ob6mecTBeHHOe pon3BoicTBO U3MeHsier OC, BO3AeHCTBY
MPSIMO MJIM KOCBEHHO Ha BCE €€ PJIEMEHTBI.

BozneiicTBie Ha OKpyXalollyld cpeay — J00e OTPUIATeTFHOE WU
noyiokuTenbHoe u3MeHeHue B OC, MOJHOCTHIO WM YAaCTUYHO SBISIOIIEECS
PE3YIABTATOM JIEATEIIbHOCTH OpraHu3alluu, €€ TPOAYKIIUU WU YCIIYT.

Cxema BO3ACHCTBUSI HAa OCHOBHBIE KOMIIOHEHTBI OKpPYKaIOIIEH Cpelibl

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

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

TpC6y10TC}I JOITOJIHUTCIIBHBIC CIICHHUAJIBHBIC UCCIICIOBAHMA.

CYIHECTEEHHOL BO LN BT

HESHAYHTETBHOE MIITH KOCBEHNOE
BOSAEHCTBHE

IMEPEPABOTKA [MOJI3EMHOE XPAHEHHME
FA3A TA3A IFA3A

ATMOC®EPA I'MAPOCDEPA [TOYBEHHBIN PACTUTE/TbHOCTD, I'EQ/TOTUYECKAR
INOKPOB KUBOTHbIV MUP CPEIJA

TPAHCIIOPTUPOBKA
TA3A



Pucynox 2.1. — Cxema BO3ACHCTBHUA Ha OCHOBHBIE KOMIIOHEHTBI OKpYXalOLEH Cpenbl
IPOM3BOJICTBEHHBIX OOBEKTOB Ta30BOM OTpacid Ha CTaausX pa3Beakd W a00bmuum 1, 2;
TPAHCIIOPTUPOBKHU 3; XPaHEHUs 4; nepepadoTKH raza 5
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Bce Buabpl BO3IEMCTBUS NMPEANPUATAN Ta30BOM OTPACIH HA OKPYKAIOIIYIO
Cpelly MOXKHO YCIOBHO pa3leiuTh Ha oOume u cnenuduueckue. B cocraBe
OCHOBHBIX BHJIOB HEOOXOIUMO 0OCO00 OTMETHTH BBIOPOCHI B aTMocdepy, cpeau
KOTOPBIX: BBIOPOCHI, O0Opa3zylomuecss TMpU peau3alud  TEXHOJOTHUYECKHUX
MIPOIIECCOB; BBIOPOCHI, OOpa3yrIIHecs B pe3yiabTaTe CTrOpaHUs TOIUIMBA IS
TPAHCHOPTHBIX  CPelNCTB (COOCTBEHHOrO TpaHCHOpPTa MPEANPUATHS, JTUOO
apEHI0BAaHHOTO); BHIOPOCKI, 00pa3yIONTUECs MPU MPOU3BOICTBE YICKTPOIHEPTHH U
TeIUIa HEMOCPEICTBEHHO Ha IIPEAIIPUSTHU.

Pa3zpaboTka razoHeTsIHBIX MECTOPOKIECHUN COMPOBOKAACTCS MOABEMOM U3
HEJIp 0 CKBAXMHAM IUIACTOBBIX BOJ, B HEKOTOPBIX CIy4asx SBJSIOLIUXCS IO
VACIbHOM  aKTUBHOCTH  CJIa0O0OaKTHUBHBIMU  KHUJIKUMHU  PaTUOAKTUBHBIMU
oTxoxamu. lInacToBeie BOABI pa3MeIIatOTCs B OTCTOMHUKAX, IIPyAaX-UCIapUTEIAX
WM O0OpaTHO 3aKayMBalOTCA B TMOA3EMHBIE TOPU3OHTHL. PaanoakTuBHOE
3arpsi3HEHHE  HAKaIUIMBAeTCsl B HACOCHO-KOMIIPECCOPHBIX  TpyOax W
MOYBOTPYHTAX IUIOMIAJIOK IKCIUTyaTUPYEMBIX CKBaXWH, OTCTOMHHUKOB W TPYIOB-
VCIIapUTETIEN.

B npounecce OypoBbIX pabOT, KamUTaJIbHOIO PEMOHTAa CKBaXKHH,
CTPOUTEIHCTBA U PEMOHTA Ta30MPOBOJOB, COOPYXKEHHUS JPYTUX OOBEKTOB
MPOUCXOAUT HAPYILICHUE MOYBEHHOI'O MOKPOBA. DTH HAPYLICHUS BBIPAXKAIOTCSA B
VIUIOTHEHWHW W 3arpsi3HEHUH T0YB, W3MEHEHUH CTPYKTYpbl W MOPQOJIOTUU
IIOYBEHHBIX TOPU30HTOB, CHUKEHUH ITOYBEHHOTO ILUIOIOPOIUSL.

Hapyienne reosorudeckoid cpeibpl OTHOCUTCA K CHEIUPUYECKUM BHIAM
BO3JICHCTBUSI TpU J0ObIYE U TOA3EMHOM XpaHEHWU Ta3a. BozaeicTBus Ha
IEOJIOTUYECKYD  Cpely  3aKJIIOYaroTCs B HAPYLIEHUWM  LEJOCTHOCTH U

repMCTUYHOCTH TCOJIOTMYCCKUX CTPYKTYP, CHHKCHHHU IIJIACTOBOI'O OaBJICHMA,

3arpsA3HCHHUU OTXOJaMHU ITPOU3BOJACTBA.
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CrouHble BOABI MPOU3BOJICTBEHHBIX O0OBEKTOB T'a30BOM OTpACIM MOCTYMAIOT
Ha COOCTBEHHbIC WJIM MYHHIIMNAIbHBIE OYHMCTHBIE COOPY>KEHHUS, IepeaaroTcs
JIpYTUM OpraHu3alusM, COpachIBalOTCSI B BOJHBIE OOBEKTHl WIM Ha MPYIbI
VCIIAPUTEIH.

[ToTpebnenue BOAbl TEXHOJIOTHUECKUMH OOBEKTAMH IPUBOJUT K CHIXKEHHIO
BOAHOCTH pEK WIM TOHWKEHUIO YPOBHSA TMOA3E€MHbIX BoA. Kpome Toro,
noTpeOeHre BOJIbI BhI3bIBAET YBEIMUEHHE 00beMa CTOYHBIX BOJ|, COpachIBa€MBbIX
IPEAPUATHIMHU.

Bo3zneiicTBue npu pa3Benke U 100bI4Ye ra3a pucyHok 2.2.

K oCHOBHBIM BuiaM BO3JECHCTBUS HA OKPYKAIOIIYIO CPEAY, BOZHUKAIOLIUM B
IPOLIECCE Pa3BENIKU ra30BbIX MECTOPOXKACHUN U T0OBIYM ra3a, OTHOCSTCS:

1. Hapyuienue reojlorndeckoi cpeapl U MOYBEHHOrO MOKPOBa B IpoLEcce
OypeHUs CKBaKHH.

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

3. BriOpocsl B atMochepy 3arps3HSIONUX BEMIECTB MPU TEXHOJIOTHIECKOM
00CTy>KHBaHUM Ta30PErYIUPYIOMIUX CTAHIUN U Ta30MPOBOOB.

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

5. Bo3moskHOE 3arps3HeHue OKpyKarollei cpeibl 0TXO0AaMH TPOU3BOJICTBA.

[IpuponHblid ra3, U3BJIEKAEMBIM M3 CKBAXHUH |, MOCTymaeT Ha ra3oBbIC
NYHKTHl U IJIOIIAJKU MPOMBICIOBOM MOATOTOBKM rasza 2, rie MPOU3BOJUTCS €ro
IIEpBUYHAs OYMCTKA OT IUIACTOBOM BOABI M MEXaHWUECKHX npumecer. [lmacroBas
BOJa TOCTYNAeT Ha JIOKAJIbHBIE OYUCTHBIE COOPYXKEHUS 3 U TOCJIE OYUCTKH
cOpacbIBaeTcs Ha MoJid (PUIIbTpAllMU WK B IPYAbI-UCTIAPUTENH 4.

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

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

MNPECUMYIICCTBCHHOC KOJIUYCCTBO KOTOPLIX HAKAIIJIMBACTCS B MIJIAMOBBIX aM6apax.

CHu CiHis . ﬂ
SATIOTMENE 2 .‘
HUTAMOBSIX m s

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

Pucynox 2.2. — BoznelicTBue mpu pa3Beake u 100bI4e rasa

B mpomecce oakcmiyatanmmm amOapbl  3amlONHSAIOTCS  OypOBBIMH U
TaMIIOHAXHBIMH ~ PAaCTBOpPaMH, OYpOBBIMH CTOYHBIMH BOJAAMH H IIIJIAMOM,
MJIACTOBBIMA BOJIAMH, TPOAYKTAMH HCIBITAaHUS CKBOXHH, MaTepHaTIaMH IS
MIPUTOTOBJICHUSI U XMMUYECKOW 00pabOTKH OypOBBIX U TaMITIOHAKHBIX PACTBOPOB.
[IpolieHTHOE COOTHOIIIEHHWE MEXIY 3THUMH KOMIIOHEHTAMU MOXET OBITh Ccamoe
pa3HooOpa3Hoe, B 3aBUCHUMOCTH OT TEOJOTMYECKUX YCIOBHM, TEXHHUYECKOTO
COCTOSIHUSI 00OOPY/IOBaHHUS U T.]I.

CkBakmHa  SBISIETCA  CJOXKHBIM ~ WHXEHEPHBIM  COOPYKEHHEM,
MO3BOJISIONIMM  TOJIYYUTh B3aUMOCBSI3b C  HEIpaMU M HUCIHBITHIBAIOIIUM
3HauUMTENbHbIE Harpy3ku. OHa  SBISETCS MOTEHIHUATBHBIM  HCTOYHUKOM
JKOJIOTMYECKOM ONACHOCTH.

BozneiicTBue npu TpaHCIOPTUPOBKE ra3a pUCyHOK 2.3.
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OCHOBHBIMM  BUJAaMHU BO3JCUCTBUSL HA OKDPYXAIOLIYI0 Cpeny IIpH
TPAHCIIOPTUPOBKE ras3a sIBIIIIOTCA:

- BriGpocel B atmMocdepy 3arpsS3HAIOMIUX BEUIECTB OT TEXHOJIOTHMUECKUX
00BEKTOB KOMMpeccopHbIX cTaniuid u ['TIA.

- BriOpochl B atMocdepy MeTaHa MpU TEXHOJIOTHYECKOM OOCITYKUBaHUU
razopacnpenenurenbbix crannuii (I'PC) u razonpoBoaoB..

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

- Hapymenue moyBeHHOro IokpoBa B IPOLIECCE PEMOHTA Ia30IPOBOOB.

- Bo3amokHOE 3arpsisHeHNE OKPYIKaIOMIEH CpeIbl OTXOaMH IIPOU3BOJICTRA.
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Pucynok 2.3. — Bo3zeiicTBre py TpaHCIIOPTUPOBKE rasza
Bo3zaeiicTBue npy moi3eMHOM XpaHEHUH ra3a PUCYHOK 2.4.
K sKoJlorMuecKkuM acrekTaM, CBSI3aHHBIM C MOJ3E€MHBIM XpaHEHUEM Ta3a
OTHOCSITCSI:
- Hapymienue reosiorn4eckoi cpejibl B IPOLIECCE CO3JaHUs U IKCIUTyaTalluu
MOJI3EMHBIX XPAHWIUII rasa.

- DMHCCHS MeTaHa C TCPPUTOPHH I'a30XPaHNUIIUIIIA.
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- COpOC MPOMBILUIEHHBIX CTOYHBIX BOJI B OA3E€MHBIE TOPU30HTHI.

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

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

[ToctymuieHre 3arps3HSIONIMX BEIIECTB B aTMOC(hEpy OT TEXHOJOTUYECKUX
o0BekTOoB mom3eMHbIX xpanmwmun] raza ([IXI') mpoumcxomut 3a  cuer
TEXHOJIOTMUECKH HEN30€KHBIX OPraHU30BaHHBIX 1 HEOPraHU30BaHHBIX BBIOPOCOB

OpraHn30BaHHBIE TEXHOJIOTHYECKH HEM30EKHBIE BHIOPOCHI MOAPA3ACIIAIOTCS
Ha MOCTOSIHHBIE (BBIOPOCHI BBIXJIOMHBIX TPyO 1maxT ['TIA KoMIIpecCOpHBIX CTaHLIMMA
(KC), npimoBBIX TpyO yCTaHOBOK pereHepainuu audTuieHriaukois Ha KC, tpy6
NoJIOrpeBaTelield ra3a u AbIMOBBIX TPYO KOTENBHBIX) U NEpHOAUYECKUE (BBIOPOCHI
U3 CKBaXUH, NUIEH(OB, COEIUHUTENBHBIX Ta30MPOBOJOB, IbLICYJIOBUTENEH,
CernapaTopoB, IEPUOJUUECKH MTPOTyBAEMbIX Ha CBEUN ).

HeopranuszoBaHHble BBIOPOCHI CBA3aHbl, B OCHOBHOM, C YyTE€UYKamy,
IPUYMHONM  KOTOPBIX  SIBJISIIOTCA ~ HEIUIOTHOCTH  Pa3bE€MHBIX  COEJUHEHUH
TEXHOJIOTHYECKOr0 000PYI0BAHUS U Ta30MTPOHUIIAEMOCTh MATEPUAJIOB.

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

BayTpurogoBass AMHaAMHMKa 3MUCCUM MeTaHa B aTMmocdepy oO0ycioBiieHa
CE30HHBIMU napameTpamu GyHKIIMOHUPOBAHUU MMOYBEHHOM BJIATH,
TEMIIEPATypHbIMU (PIYKTyalusiMid TIOYBEHHO-TPYHTOBOM TOJIIIN, AKTUBHOCTHIO
«OaKTepuanbHOTO (PUIbTPa», PACTBOPUMOCTHIO METaHa B BOJE M U3MEHEHHUSIMU
napuuaIbHOro aBjeHus. B cBs3u ¢ 3TUM sMuccusa MeTaHa B aTMoc(epy Hanboee
BBIPQKEHA B BECEHHe-NeTHUM nepuoy. [IpupoiHbie nporeccsl METaHOPOSBICHUS
Y METaHO-OKUCJIEHUSI Ha TEPPUTOPUHU Ta30XpaHWIMIIA HE HApyLIAlOTCA LUKIAMU
3aKauKHd U 0TOOpa ra3a v He 3aBUCAT OT JABJICHHS B TA30HOCHOM ILJIACTe.

Ha cxeme undgpamu 06003HaY€eHDbI:

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

PasBenounas ckBakuHa. 4. MaructpanbHplii TazompoBoa. 5. JlokumHas
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KOMITpeccopHas ctaHuus. 6. ['azopacnpenenurenbHbiil NyHKT. 7. [lornotutensHas
CKBaXMHA. §. OKCIUTyaTallHOHHAsl CKBaxHHAa. 9. JIokalbHBbIE OYHMCTHBIC

coopyxenus. 10. IlLetids

CHuq ‘f
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............ . : % "'---------- CTO‘"","_.
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Pucynox 2.4. — BozneiicTBre mpH MOJA3eMHOM XpaHEHUH Ta3a
KoHTpoapHBIE BONPOCHI:

1. Dkonoruueckue acreKThl, OKpYy-Karoias cpesia, BO3ICUCTBUE Ha
OKPYKAIOILYIO Cpeay.

2. Cxema BO3JICHCTBHS HA OCHOBHBIC KOMITOHEHTBI OKPYKAIOIIEH CPeIbl
MPOU3BOICTBEHHBIX O0BEKTOB ra30BOM OTPACIIH.

3. Bo3aeiicTBue npu pa3Beake U J00bIUE Ta3a.

4. BozneiicTBrE IPU TPAHCIIOPTUPOBKE rasa.

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

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

ﬁypeHIm CKBa*KHH, 0TXO0/J1bI 6ypeHmI

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

OpranuszanuoHHas (popma 3aHATUSA — TPAAULUOHHASL.

CoopyXeHHE  CKBaXMH  XapakTEpPU3yeTCs  pAIOM  Clenu(pUUecKux
OCOOCHHOCTEM, KOTOpbIE M OIPEACNsAIOT XapakTep U OOBbEMbl TEXHOTEHHBIX
HapylIEHUH W 3arpsA3HEHUs] OOBEKTOB OKpYXarolled NpupoaHoil cpenbl. s
pa3pabOTK TMPUPOAOOXPAHHBIX MEPONPHUITHHM, MCKIIOYAIOIIUX HETaTUBHOE
BJIMSIHUE TMPOLECCOB CTPOMUTENbCTBA CKBAXXHH HAa OOBEKTHI MPUPOIHOU CpEIbl,
HEO0OXOJMMO 3HAaHUE B MEPBYIO OYepe/lb UCTOYHUKOB HAPYIIEHUS U 3arpsA3HEHUs
KOMIIOHEHTOB OKPY’KaIOLIEN CPEBI.

[lon  WCTOYHMKOM  HapylleHUs W 3arpA3HEHHUS  [TOHHUMAIOTCS
TEXHOJIOTUYECKHE IIPOLECCHl, BO3ACHCTBYIOIIME HAa NPUPOLHYIO Cpedy IpH
CTPOUTENILCTBE CKBAKHUHBL. [l BBIABIECHHS AKTMBHOIO MCTOYHHMKA HAPYIICHUS
HEO0OXOIMMO BECh TEXHOJOTUYECKHM MPOLECC paccMaTpUBaTh KaK COCTOSIIIMKN U3
OTJENIbHBIX Onepauuii. 3aj1a4a COCTOUT B TOM, YTOOBI B KJKJOM TEXHOJOTHYECKOM
Ipoliecce HaWTU ONepalii, KOTOPble MPUBOJAT K TaHHOM (hopMe HapylIeHUH.

NCTOYHUKOM TIe€OMEXaHWYECKUX HAPYIIEHUH SBISIOTCS  CIECAYIOLINE
TEXHOJIOTUYECKUE TIPOLIECCHI:

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

— YCTpPOWCTBO HACBHITHOW IUIOMIAAKKM TOJ OYpOBYIO TMpU KyCTOBOM

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

— COOpY’KEHHE TEXHOJOTHYECKHUX TIIOMIAI0K Mo 000py10BaHuE OypOBOW;

— 3aChIIKa 3eMJISIHBIX IUTAMOBBIX aMOApOB MPU UX JTUKBUIAIIUY;

— TeXHUYECKAas PEKYJIbTUBAIUS TEPPUTOPUU OYPOBOIA.

OCHOBHBIMU KauyeCTBEHHBIMH XapaKTePUCTHKAMHU HMCTOYHUKOB
r€OMEXaHWYECKUX HAPYUICHUN CUUTAIOTCS CIIeAYIOIIHE:

— TIOJIBF’KHOCTD WJTA CTAIIHOHAPHOCTH;

— TIPEPBIBHOCTH, IEPUOTAIHOCTH UITH IMTOCTOSTHHOCTD;

— pAacIoj0KEeHNEe OTHOCUTEIBHO THEBHOM TOBEPXHOCTH;

— cmoco0  oOpa3oBaHus  BbIEMOK  (KOTJIOBAHOB)  WJIM  HAaChIeH
(MexaHW4YeCKui, TUIPABIMYECKUN U T.11.);

— HaNpaBJICHUE TTEPEMEIICHHUH TOTOKOB TPYHTA.

OcHoBHbIE KOJIMYECTBEHHBIC XapaKTEPUCTUKU HMCTOYHUKOB
reOMEXaHWYECKUX HAPYIICHUH TIPH CTPOUTEIBCTBE CKBAKUH CIICYIOINE:

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

— ioniaab GppoHTa padoT;

— rimyOrHA WM BBICOTA padOT OT MOBEPXHOCTH;

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

— TUTOIIA/Ib TEPPUTOPHH OYPOBOIA;

— IPEHUPYEMOCTh TOYBOTPYHTA | T.]T

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

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

TOPHU3OHTOB I'€OJIOTHICCKOTO pa3pe3a.
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['unporeosnornyeckue HapyUIeHUs! CBSI3aHbl HEMOCPEACTBEHHO C MPOLIECCOM
yrayOJeHus CKBOXKUHBI U BBIPAXKAIOTCS B TIOCTYIUUICHUH B BOJOHOCHBIE TOPU30HTHI
3arps3HUTENel (MOrJIomeHusT OYpOBBIX PACTBOPOB) WM BOJIOMPOSIBICHUSIX, YTO
OPUBOAUT K HU3MEHEHHUIO THUIPOre0JIOTMYECKOr0 pPEKHUMa €CTECTBEHHOro (yHK-
MOHUPOBAHMS BOJJOHOCHOI'O KOMILJIEKCA.

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

Hcrounnkamyu OMOMOP(OJOTHYECKUX HAPYIICHHUM SBISIOTCS CIEAYIOIINE
IIPOLIECCHI:

— pacyucTKa TEPPUTOPHUH 10 OYPOBYIO IUIOIIAAKY;

— CHSITUE U CKIIAJUPOBAHKE MIJIOJOPOIHOTO CIIOSI TOYBBL;

— COOpyXeHue OypoBOW M MPOKJIAIKAa TEXHOJOTMYECKUX KOMMYHHKALWM,
HEOOXOIUMBIX JIJIsi OYpEHUsT CKBAKUHBI.

KauecTBeHHbIE XapaKTEPUCTUKHM HMCTOYHMKOB HAPYLIEHUWA TOMOTAIOT
co3gaTh OOIIYI0 CHUTYallHOHHYIO KapTHHY Ha TEpPpUTOpUHM OYypOBOM B mpenenax
OTBOJMMOIO 3E€MEJIBHOIO Y4YacTKa W SBISIOTCS, HApAly C KOJMYECTBEHHBIMU,
BaXXHBIMU KOMIIOHEHTAaMH OLEHKU 5SKOJOTHYHOCTH JESATEIBHOCTH OYypOBOIo
MPEANPUITHSI.

[Tpouiecc OypeHusi CONMpPOBOXKAAETCA MPUMEHEHHEM MAaTepuajoB U
XUMpPEareHTOB pPa3jM4yHOM CTENEHU OIMACHOCTH, 3HAYUTEIbHBIMU O0bEeMaMU
BOAONOTPeOSeHUsT U 00pa30BaHus MPOU3BOJACTBEHHO-TEXHOJIOTMYECKUX OTXOJIOB,
NPECTaBISIIONINX ONMPEIEICHHYIO0 ONacHOCTh sl (hyopel U payHbl. OCHOBHBIMU
O00BEKTaMM 3arpsi3HEHUs] IPU OYPEHUU CKBAXKUH SIBISIOTCSA T'€0JIOrMYecKas cpena
(mog3emMHbBIC BOJABI) UM THUIPO- U JUTOCc(epa (OTKPHITHIE BOJOEMBI, MOYBEHHO-
pacTUTENbHBIA MOKPOB). OHM 3arps3HSIOTCA B PE3yJbTaTE HECOBEPLIEHCTBA H
HECOOTBETCTBUSI OTJEIbHBIX TEXHOJIOTHYECKUX MPOIECCOB TPEOOBAHUSIM OXpaHbl
OKpYXalolleld Cpeapl, a TakkKe u3-3a I[ONaJaHusl B HUX MAaTepHUaloB,
HEe(TENPOAYKTOB, XUMPEAreHTOB U MPOU3BOACTBEHHO-TEXHOJIOTHYECKUX OTXOOB

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

WcTouynuku 3arpsisHeHMs IpU OypEHUH CKBAaYKUH YCIIOBHO MOKHO Pa3JeInuTh
Ha MIOCTOSIHHBIE U BPEMEHHBIE.

K mepBbIM OTHOCSTCS (UABTpAIMS U YTEUKH KUJIKHUX OTXOJ0B OypeHUs u3
HAKOMHUTEJIbHBIX KOTJIIOBAHOB, COOPY>Ka€MBbIX B MUHEPATLHOM I'PyHTE (IIIaMOBBIX
ambapoB). Ko BTopoii rpyIre cieayeT OTHECTH UCTOUHUKHA BPEMEHHOTO JEHCTBUS
— MOIJIoleHHe OYypOBOTO pacTBopa Mnpu OypeHUH; BHIOPOCHI MJIACTOBOIO (irona
Ha JHEBHYIO TOBEPXHOCThH; HAPYIICHHE TE€PMETHYHOCTH 3alleMEHTHPOBAHHOTO
3aKOJIOHHOTO TPOCTPAHCTBAa, NPHUBOJAIIEE K MEXKIUIACTOBBIM IEpETOKaM U
3aKOJIOHHBIM TIPOSIBJICHUSIM, 3aTOIJICHHE TEPPUTOPUU OYpOBOM BCIEICTBUE
MaBOJIKa B TEPHOJI BECEHHETO IMOJOBOJbS WJIM WHTEHCHUBHOIO TasHUS CHETOB U
pa3iiMB MPU STOM COJIEPKMUMOTO IIIAMOBBIX amM0apoB. OOIIMM /JIsi HUX SIBIISETCA
TO, YTO OHH HOCSAT BEPOATHOCTHBIM XapakTep, a X TMOCIEACTBUS TPYIHO
IPEICKa3yEeMBbl.

Haubomnpiryro onacHOCTh AJii OOBEKTOB MPUPOAHON Cpeibl MPEACTABISIOT
MIPOM3BOCTBEHHO-TEXHOJIOTMUECKHUE OTXOJbI OypeHUs, KOTOPhIE HAKAIUIUBAIOTCS
U XPaHSTCS] HEMOCPEJACTBEHHO HA TEPPUTOPUH OYpOBOM, KaK MPaBUIIO, B 3€MJISTHBIX
ambapax (KOTJIIOBaHaX-OTCTOMHHMKAaX), YCTpPaWBaeMbIX B MHHEpPaJbHOM WU
HACBhIMHOM TpyHTE. OTXOOBl B CBOEM COCTaBE COAEpX aT IIUPOKUH CHEKTp
3arpsi3HUTENICH MUHEPAJIbHOM M OPraHUYECKOM NPUPOABI, NPEACTABICHHBIX
MaTepuajaMi ¥ XHMpEareHTaMH, WCIOJIb3yeMbIMU JUIsl TPUTOTOBJICHUA U
00paboTKH OYpOBBIX PACTBOPOB.

CooTHoIlIEHHE OTXO0JI0B OypeHUs KaxkJIOoro BUJAa B 00meM o0beme
3arpsi3HEHUM  pa3jiMyHO U ONpEeNeNsieTcs NPeXIe BCEro  HUCHOIb3yeMOu
TEXHOJIOTHEH OypeHHs], a TaKKe 3arps3HSIONIMMUA CBOWCTBAMH TPUBHECEHHBIX B
HUX MaTepUajIoB U XUMPEAreHTOB.

Haubonpmuii 0o0beM cpeau OTXOJ0B OypeHHsI COCTaBISIOT OypOBBIE

CTOYHBIC BOJHI. DTO CBS3AHO C TEM, YTO CTPOUTECIBCTBO CKBAXKHUH COIMPOBOKAACTCA
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noTpeOJeHNEM 3HAYUTENbHBIX OO0BEMOB MPUPOJHON BOABI M 0OOpa3z3oBaHUEM
3arpsis3HeHHbIX CcTOKOB B Buje bBCB. Cyrounas mnotpeOHOCT, OypoBOoii B
TEXHUYECKOM BOJe KOJeOIeTcss B IMPOKKX mpeaenax ot 25 -30 mo 100-120 m3 u
3aBUCUT KAaK OT NPUPOJHO-KIMMATHYECKHX YCIOBHUM M T€OJIONO-TEXHHUYECKUX
OCOOCHHOCTEM TPOBOAKM CKBAXHH, TaKk M OT OpraHW3allid CHUCTEMBI
BOJIOCHAOKEHUS.

[Ipu OypeHurn CKBaXMH B TOJABISIONIEM OOJBIIMHCTBE CIy4YacB
OPUMEHSAETCS MPsIMOTOYHAs CHUCTEMa BOJOCHAOXEHUS, a HCTOYHHUKAMHU
BOJOOOECIICUEHHS]  CIYXaT OTKpBITbIE BOJOEMbI (03€pa, pEeKH, pydbH),
apTe3MaHCKHE CKBAKMHBI M BOJOIPOBOAHas  ceTb. BopgomotpebieHue
perjlaMeHTUpyeTCs WHIUBUYJIbHBIMU TE€XHOJIOTUYECKUMHU HOpMaMu
BOAOINOTPEOIEHUS, 3aKJIaJbIBAEMbIMU B IPOEKTHl HA CTPOUTEIHCTBO CKBAKUH.
Takue TeXHONIOrMYEeCKHe HOPMBI B HACTOsIIEE BpeMs pa3pabOTaHbl MPAKTHUECKU
JUISL K&KIOTO pernoHa. B HUX HAaXoAST OTpa)keHHe Bce (PaKTOpbl, YUYUTHIBAIOIINE
OCOOCHHOCTH TEXHOJIOTMH OypeHMsl, UCTOYHMKM BoJocHaOxeHuss u T.im. Kax
NOKAa3bIBAaeT TMpaKTUKa, B CPEJHEM [0 OTpacid HOpMa BOJONOTPEOICHUS
cocrasysier 0,9 - 1,1 M® Ha 1 M npoxoaxw.

O0beM 00pa3yromuxcsi OypOBbIX CTOUHBIX BOJ OMPENEISETCS] MHOKECTBOM
dakTopoB. M3 Hux HauOosblllee 3HAYCHUE UMEIOT TJyOMHA CKBaXKUH,
POJOJKATEILHOCTh OYpEHUsl U YACNbHBIA BEC 3aTpaT BPEMEHU HA JIMKBUIALUIO
OCIIO)KHEHHMM 1 aBapuii. Kak moka3zaHo B pa0oTe, B CpeHEM CyTOYHBIE OOBEMBI
oOpaszyromuxcsi BCB moryT coctaBisate 20 — 40 M Ha OIHY CKBaXuHy (KYCT).
3HauuTenbHOE BiAMsHME Ha 00beMbl BCB  oka3biBaeT Takke M CHCTEMa
BojiocHaOkeHusi. UYem  Oojplle  UCHONB3YyeTCSl  OOOPOTHOM  BOABI  Ha
TEXHOJIOTUYECKHUE HYKJIbl, TEM MEHbIlIe 00BEMBI CTOYHBIX BOJ; HO B TO K€ BpEeMs
CTENEHb 3arPSI3HEHHOCTHU UX BBIILE.

[To ycmoBusm oOpazoBanus BCB Mo0XHO pa3nenuTh Ha TpU KaTETOPUU:

IMPOU3BOACTBCHHBIC CTOYHBIC BOJKI, XO3SIMCTBEHHO-OBITOBEIC H aTMOC(bCpHBIe.
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[Ipon3BOACTBEHHBIE CTOYHBIE BOABI (POPMUPYIOTCS B MPOLECCE BHITOJIHEHHUS
Pa3IMYHBIX TEXHOJIOTMYECKUX ONepalnii, padoThl MEXaHU3MOB, 00OpPYAOBaHUS U
YCTPOWCTB.

XO03sIICTBEHHO-OBITOBbIE CTOYHBIE BOJbI HA OYpOBBIX MPEANPUATHUIX
o0pa3yloTcs B pe3ysibTaTe ACSITeIbHOCTU MyHKTOB MUTAaHUs, 00bEKTOB KYJIbTYpPHO-
OBITOBOTO M CaHWTAapPHO-TUTHEHHYECKOro Ha3HaueHus. [lo cBoemy oObemMy OHHU
COCTABJISIIOT HE3HAYUTEIBHYIO YacTh 0011Iero KoJinyecTBa obpasytomierics bCB.

O6pazoBanne aTrMoC(EepHBIX CTOYHBIX BOJ CBSI3aHO C aTMOC(hEpHBIMU
ocankamu. HMx o00beMbl B 3HAYUTEIBHOM MeEpe 3aBHUCIAT OT MPUPOIHO-
KJIMMATHYECKUX YCJIOBHMM, a TaKKe OT JUIMTEIbHOCTH MPOIecca CTPOUTENIbCTBA
CKB&)XMH U MOT'YT JOCTUTaTh B cpeaHeM 1,5 — 8 % ot obuiero oobema BCB.

B mpouecce OypeHust CKBaXHH (OpPMHUpYIOIIMECS CTOYHBIE  BOJBI
3arpsi3HAI0TCSA OypOBBIM PACTBOPOM M €r0 KOMIIOHEHTaMH, BEIOYpEHHOU opo1oii,
XUMpeareHTaMu, He(pTh0 M He(TenpoayKramMu, B TOM UYHCIE€ U TOprOYe-
CMa304HbIMM Marepuanamu (Kotopele mnonaaaior B bCB B Mecrax, rae
IIPOU3BOJATCS TEXHOJIOTMYECKUE OIepalid C OSTUMU KOMIIOHEHTAMM H TJIE
BO3MOYHBI UX TIOTEPH).

OCHOBHBIMU TOYKaMHU BOJIONOJb30BaHUS M BOJOOTBEIACHHUS Ha OypoBOM
SBJISIIOTCSL HACOCHAsl Tpymna, IU3edbHbIN OJoK, pabouas Tuiomiaaka OypoBOM
BBIIIKHK, OJIOK OYUCTKH OYypOBBIX PACTBOPOB, Y3€JI MPUTOTOBJICHUS U YTSKEICHUS
pacTBOPOB, LUPKYJSALMUOHHAS CHCTEMa, OJIOK XMMPEAreHTOB, OJIOK €MKOCTeH ¢
3aMmacHbIM OYPOBBIM PacCTBOPOM.

VYKka3zaHHble MecCTa SIBJISIIOTCSA HCTOYHUKAMHM OOpa3OBaHMSI U 3arps3HEHUS
BCB. Kak cBumerenbCTByeT TPOMBICIOBBIA OIBIT, Haubomwsimmii 06bem bCB
oOpa3yercs NpU OXJIAXKIACHUM IITOKOB IIIAMOBBIX HAcOCOB, MbIThe paboueit
IJIOIAAKA OypOBOM BBIIIKH, OYHCTKE OYpOBBIX pPACTBOPOB OT BBIOYPEHHOM
NOPOABbl HAa OYHMCTHBIX COOPYKEHHMSIX W 3aYUCTKE €MKOCTEW HUPKYJSILIUOHHON
CUCTEMBI OT 0caJika OypOBOI'O pacTBOPA.

N3BecTHO, 4UTO J100asi TEXHOJIOTMYECKash CXeMa OYMCTKH CTOYHBIX BOJ

mpeaycMaTpuBaeT CHUCTEMBl COOpa W HAKOIUICHHWS] CTOKOB, KOTOPBIE IOJDKHBI
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o0ecnieunTh OBICTPOE yAaleHue M cOOp CTOYHBIX BOJ C IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKUX IUIOIIAJ0K M KAaHAJIM3alHUI HMX K MeCTaM HAKOIUICHHsS W
xpanenusi. Ha Oypsmumxcsi ckBaknHax cOOp MPOM3BOACTBEHHBIX M aTMOC(HEPHBIX
CTOYHBIX BOJ| OCYIIECTBIIETCS, KaK IPAaBWIO, CAMOTEKOM II0 BOJOBOJHBIM
KaHajaM, YCTPOEHHBIM JTMOO B MHHEpPAIbHOM TpPyHTE, JUOO MPEACTaBISIONINX
co0Oll MeTaliMyecKkue WM >xene3o0eTtoHHble xkenoba. [locrymnenne BCB wu3
OJIHOTO KOTJIOBaHa (amM0apa) B Ipyroi OCYIIECTBIISIETCS €CTECTBEHHBIM IIEPETOKOM
WJIU C TTIOMOIIBIO MTEPEKAYMBAIOIIUX YCTPOMCTB.

Jna coopa BCB B 3aBUCMMOCTH OT [NIyOMHBI CKBaXHHBl U
IIPOJOJKUTEIIBHOCTH CTPOUTEIIBCTBA HA €€ TEPPUTOPUU COOPYKAKOT BOJISHBIC
amOapbl. Takue amOapbl B MOAABISIOIEM OOJIBIIMHCTBE CIIy4aeB COOPYKAIOT B
MUHEPAJILHOM TPYHTE C  COOJIIOJIEHUEM COOTBETCTBYIOUIMX  TpeOOBaHUM
rupousossinuu. Ho, HecMoTpss Ha 3TO, Takue amOapbl MPEACTaBIsAIOT COOOMU
CEPBE3HBIM MCTOYHUK 3arpsA3HEHUs] IPUPOJHOM Cpenbl BCIEACTBUE BBICOKOU
MOJIBYKHOCTH W XOpPOULIEH aKKyMYJIHMpYIOUIeH CIOCOOHOCTH CTOYHBIX BOJ K
3arpsI3HUTEISIM.

B memom jxe mnpuMeHsieMas TEXHOJOTHS OypeHHsl OpUEHTHpOBaHA Ha
VCIIOJIB30BAHUE I TEXHOJOTMYECKHUX HYXKJ CTPOMTENICTBA CKBAXUH YHUCTON
MPUPOAHON BOJBI U CBsI3aHA ¢ 00Pa30BAHUEM 3arPA3HEHHBIX CTOKOB.

OpHuMu U3 OMacHbBIX BUIOB OTXOJOB OypEHHUs CUUTAIOTCS OTpaOOTaHHBIM
OypoBOIi pacTBOp U OYpPOBOII IIJIaM WJIH BHIOYpEHHAS TOPO/IA.

OCHOBHBIM THUIIOM MPOMBIBOYHBIX KUAKOCTEH, IPUMEHSEMbIX MTPU OypEeHUU
CKB&)XKHH, SBJISIFOTCS TJIMHUCTBIE OYpOBBIE PACTBOPHI Ha BOJHOW OCHOBE, KOTOpPHIE
rOTOBATCS, Kak IMpaBWJIO, W3 TJIMHONOPOIIKAa. B HEKOTOpBIX Clly4asX OHHU
NOJIYHalOTC B pe3yibTaTe  HapaOOTKM Mpu  pa3OypHBaHUU  XOPOIIO
JUCIIEPTUPYIOIIUXCS TIMHUCTBIX MOPOJ, CIArarmlliuX IPOXOAUMBIN paspes. i
PEryJIMpOBaHUs PEOJIOTUYECKUX, (PHIBTPALIMOHHBIX U CTPYKTYPHO-MEXaHUYECKUX
CBOMCTB OYpOBBIX PacTBOPOB HCHOJIb3YETCS HAOOP CHELMAIBHBIX XUMPEAreHTOB.
B kadectBe mNpoQHUIAKTUYECKON MPOTHUBONPUXBATHON J00aBKH  OOJBIIOE

pacrpocTpaHeHue MoJIy4nia HeTh.
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Cnegyer OoTMETHTb, YTO 00BEMBI O0Opa30BaHUsI OTXOJOB YKa3aHHBIX BUOB
3aBUCSAT OT MHOTMX (DaKTOPOB U HHUIJIE€ HE PErJIaMEHTUPYIOTCS. 3HAHUE JKe
00BEMOB OTXOJOB OypeHHs, HapsIy C OIEHKOW YpOBHS M XapakTepa HX
3arpsiI3HEHHOCTH, HEOOXOJAMMO JUIsi TPAaBWIBHOIO TOHMMAHMS MEXaHH3Ma
BO3/ICHCTBHS HA OOBEKTHI MPUPOTHON CPEeAbl U BHIOOpA HEOOXOAMMOI0 KOMILIEKCa
IPUPOJAOOXPAHHBIX Mep. MI3BeCTHBIE METOMKHU OIIEHKH 00BHEMOB OYpOBOTO IIJIaMa
u OypoBOrO pacTBOpa, YXOJSIIErO B OTXOJbI, BECbMa YMPOIICHbl M IMOITOMY
HEJOCTAaTOYHO TOYHBI, BCIECACTBHUE YErO JOCTOBEPHOCTH IMOJyYaeMbIX PACUETHBIX
JaHHBIX KpaliHe HEBBICOKA.

Haubonee mnpuemneMol i MNpPaKkTUYECKUMX LEJIEH MO TOYHOCTH H
JIOCTOBEPHOCTH PE3YJbTAaTOB SIBJISIETCS METOJMKA, OA3UpyOIIascs Ha y4eTe BCeX
(aKkTOpOB, OKa3bIBAIOIIMX BIMSHUE HA 00BEMBI 00PA3YIOLIUXCS OTXOJ0B OypEeHUs.
Hcxonnoit undopmarueit st pacueroB oobemoB OypoBoro mwiama (bII) u
orpaboTanHoro OypoBoro pactBopa (OBP) ciykaT reosoro-rexHU4eCKUid Haps,

PEKUMHO-TEXHOJOIrMYCCKas KapTa 1 PCrjlaMCHTBI Ha 6ypOBBIe pacTBOPBEI.

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

5. OtrpaboTaHHbIi OYpOBOI pacTBOp U OYPOBOH IILJIaM.

3.2 Pacuer 00beMOB BbIOYPEHHOM MOPOABI NPU OYpeHUH CKBAKMHBI

Lenp 3anarusa: Omnpenenutb: 00BEM BBHIOYPEHHOM MOpPOABI, TMOTEPU
OypOBOro pacTBOpa MpHU €ro OUUCTKU HA OYUCTHBIX YCTPOMCTBAX.

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

Vi =Vi; + Vo + Voo

moi

I " e
moi? moi* © moi

rne V — COOTBETCTBEHHO TMOTEpU OYpOBOTO pacTBOpa IMpHU €ro
OUYMCTKE Ha BUOPOCHUTE, MECKOOTACIUTENN U WIOOTACTUTEIH.
Pacyer mnorepp Ha KaXIOM OYHCTHOM YCTPOMCTBE MPOU3ZBOIAUTCS IO

OMIITMPUYCCKUM 3aBUCUMOCTAM!

Veot = 1,3V &
lllrrn:ui = 1,92 I’Epis;
Viei = 3,0V,

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

MIOPO/IBI OMpeIesaeTcs Mo Gopmyiie

Vnpi:0,785' (ai- DH)ZLi
Jnst  pemieHuss AaHHOM 3aJauyd  HEOOXOAMMO CXEMaTUYHO H300pa3uTh
KOHCTPYKITUIO CKBAYKUHBI.
Ob6beM OypoBOro pacTBOpa, HEOOXOAMMOTO JJisi OCBOCHHS CKBa)KUHBI

(oOBekTa), onpenenseTcs Mo SMIUPUIECKoit hopmyiie
I’IrI:II:-E = 1-'5 ’ I’IITZ-KE

rae Vois — 00beM cTBONA CKBaXKHMHEI HA KOHEL OypeHus i-I0 HHTepBaa.

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

roe Lyx — mimHA 00CaJgHOM KOJIOHHBI B OOCaXXKEHHOM YacTH CTBOJA, B
KOTOPOM OCYHIIECTBIIACTCA LUPKYJSAIUs OypoBOoro pactBopa; D, — BHyTpeHHHI
auameTp o0CagHON KOJIOHHBI, CIyCKaeMOMW Ui KpEIUIEHHs 1-T0 MHTEpBaia; a —
cpenHuil KO3PPUIIMEHT «KaBEepHO3HOCTH B MHTepBajie Oypenus; Du — nuamerp

JI0JI0Ta B MHTEpBasie Oypenus; Li — maTepBas OypeHus.

Pucynox 3.1 — KoHCTpYKITUSI CKBaKUHBI

OO0BeM CTBOJIA CKBAXKMHBI HEOOXOAMMO PACCUUTHIBAThH HA KaXKI0M
UHTEpBaje OypeHus.

ITpumep 3amaym.

JlaHa KOHCTPYKLIMS CKBAKUHBL:

1-# untepBai Ly = 600 M, nuametp o6cagHOM KoJOHHEI Dy = 426 mm;

2-11 natepBan L, = 1500 M, tuamerp o6caaHoi koiaoHHbI Dy = 324 mm;

3-11 unrepsan Lz = 3000 m, nuameTp o6cagHol KosoHHBI Dy = 194 MMm;

KoaddunmeHT kaBepHO3HOCTH 1151 BCceX HHTepBayioB 1,15.

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

JUI1  OCBOCHMS CKB@XMHBI. YCIOBHE 3aJayd WIUIIOCTPUPYETCS  CXEMOU
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KOHCTPYKIHUHN CKBA)XUHbI C HAHCCCHHUECM pPasMCpPOB.

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

N3o0pakaem BTOpoi HHTEpBaJ OypeHUs PUCYHOK 3.2:

Haxomum Ve = 0,785 x 600 x 0,4062 + 0,785(1,15 x 0,39)2 x 600 = 248
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AHaJIOTUYHO H300pakacM TPETUH U MOCIICAYIONINE HHTEPBAIBI OypeHUS
CKBaKUHBI

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

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

Z%

Pucynok 3.2 — CxemaTu4HOE N300pa)KEHUE NHTEPBAJIOB OypEeHUS
OnpenensieM 00beM OypOBOTO pacTBOpa, HEOOXOMMOTO JIJISI OCBOCHHS
CKBa)KHHBI.
V..=15X248 =372 M3
OmnpenensieM 00beM BbIOYPEHHOM TTOPOIbI
Vo1 = 0,785 - (1.15 x 0,445)% x 600 = 122,9 m*

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

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

VD, =19x3185x0,2=122,3;

V., =0,3x196,2x0,35=20,6.
V,=476+1223+ 20,6 =190,5;

3aiada Jyisi CaMOCTOSITEILHOM pabOTHI:

JlaHa KOHCTPYKIMS CKBAKUHBI:

1-# nunTepBai L1, nuamerp o0cagHON KOIOHHBI Dyyi;

2-11 uHTepBan Lo, nnamerp o06cagHON KONMOHHBI Dyy;

3-1i uHTepBan L3, nnamerp 006cagHOM KOJOHHBI Dys;
KoaddurmeHT kaBepHO3HOCTH 1711 UHTEPBAJIOB 01, 0L, Oi3,
Heob6xomumo onpeaenutsh: OO0BbEM CTBOJIA CKBAXKHHBI Ha KAXKI0M

unTepBaie. O0beM BbIOypeHHOM nmopokl. [loTepu OypoBoro pactsopa npu €ro
OUYMCTKH Ha OYMCTHBIX ycTpoicTBax. O0BeM OypoBOro pacTBopa, He0OXOAUMOTO
JUISl OCBOEHHUS CKBaXKUHBI. Y CJIOBUE 33Jja4H WITIOCTPUPYETCS CXEMOM

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

L N | L L | L [ Dy |De [ Ds | o | | 0]
BapHaHTa
1 400 | 1500 | 3000 | 426 324 178 | 1,15 | 1.2 1,2
2 500 | 1600 | 3100 | 473 340 194 12 | 1,25 | 1,25
3 600 | 1700 | 3200 | 508 299 219 1,1 1,3 1,3
4 450 | 1800 | 3300 | 406 351 146 | 1,15 | 12 1,2
3) 550 | 1900 | 3400 | 508 351 194 12 | 1,25 | 1,25
6 650 | 2000 | 3500 | 406 340 127 11 | 1,15 | 13
7 700 | 1800 | 3600 | 426 377 168 | 1,15 | 12 1,2
8 300 | 1200 | 2800 | 473 324 178 12 | 125 | 1.2
9 450 | 1500 | 3000 | 426 299 194 1,1 13 | 1,25
10 350 | 1600 | 3300 | 473 351 219 | 1,15 | 1.2 1,3
11 550 | 1700 | 3500 | 508 340 146 12 | 125 | 172
12 600 | 1800 | 3800 | 406 377 194 11 | 1,15 | 12
13 300 | 1900 | 4000 | 508 377 127 | 115 | 12 | 1,25
14 400 | 2000 | 4500 | 406 299 168 12 | 1,25 | 13
15 600 | 1800 | 3000 | 426 340 178 11 1,3 1,2
16 200 | 1200 | 2900 | 473 340 194 | 115 | 12 1,2
17 700 | 1500 | 3500 | 426 340 219 12 | 125 | 1,25
18 400 | 1600 | 3600 | 473 351 146 11 | 1,15 | 13
19 350 | 1700 | 3300 | 508 377 194 | 115 | 12 1,2
20 450 | 1800 | 3200 | 406 299 127 12 | 125 | 12
21 550 | 1900 | 2800 | 508 377 168 1,1 13 | 1,25
22 350 | 2000 | 3000 | 406 340 178 | 1,15 | 1.2 1,3
23 250 | 1800 | 3000 | 426 340 194 12 | 1,25 | 172
24 350 | 1200 | 2900 | 473 324 219 11 | 115 | 12
25 400 | 1500 | 3400 | 426 324 146 | 1,15 | 12 | 1,25
26 500 | 1600 | 3600 | 473 351 194 12 | 125 | 13
27 400 | 1700 | 3600 | 508 377 127 1,1 1,3 1,2
28 450 | 1800 | 3300 | 406 340 168 | 1,15 | 12 1,2
29 550 | 1900 | 2900 | 508 377 146 12 | 125 | 1,25
30 350 | 2000 | 3800 | 406 377 178 11 | 115 | 13
31 300 | 1800 | 2950 | 426 340 127 | 1,15 | 12 1,2

3.3 OnpenesieHne 00beMOB 0TPAOOTAHHOTO OYPOBOI0 PacTBOpa
1 0ypoBOro nuiama

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

OypOBOro HIJJaMa IPH CTPOUTENIHCTBE CKBAKUHBI

OpranuzanuonHas popma 3aHATUSL — pa300p KOHKPETHBIX CUTYALIH.

O6muit 00beM OBP  (Vow), yXOIsIIero B OTXOIbI IMOCIIC OKOHYAHUS
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CTPOUTENHCTBA  CKBAXHUHBI, CKJAIbIBACTCSI M3  HM30BITOYHBIX  OOBEMOB,
oOpa3yronuxcs mocie OypeHus: Kaxaoro uHTepBaia (Vosr). B TOM 4uciIe 00bEMOB
pacTBOpa, cOpachlBa€MBIX B NUIAMOBBIM aMOap TpPH CMEHE THIAa M CHUCTEMBI
00pabOTKU MPOMBIBOYHBIX KHAKOCTEH, 1 00BEMOB, HEOOXOAUMBIX JIJIsi OCBOCHUS

CKBKUHBI (Vocs):

n
H}EP = Z VI}EFL’ + VDCEI
i=1

[Ipy 5TOM OCHOBHBIMH TIPHUYMHAMH OOpa30BaHWS W  HAKOIUICHUS
U30BITOYHBIX 00BEMOB PACTBOPA SIBISIOTCS;

— HapaboTKa pacTBOopa NpH pa3OypuBaHWW WHTEPBAJIOB, CIIOKCHHBIX
TJIMHACTBHIMHA TTOPOJIAMU;

— 3aMEHa OJIHOTO THIIa PacTBOpa Ha IPYTOH;

— 3ameHa OypoBOro pacTBOpa, WCIOIb3YEMOTO i OypeHHs TOJ
OKCIUTYaTaIl[MOHHYIO KOJIOHHY, Ha pacTBOp JpYyroro THIAa TMpPH OCBOCHUH
CKBa)KHHBI,

— MpPOBEACHUE psifa JOMOJTHUTEIBHBIX TEXHOJOTUYECKUX Oleparuii, He
MPETYCMOTPEHHBIX TPOCKTOM Ha OypeHHE CKBaXKMHBI (HaIpuUMeEp, JIMKBUIAIUS
OCJIO’KHEHUH ).

O06beM OypoBOro pacTBOpa, HEOOXOJUMOTO [IJIi OCBOCHHUS CKBAKHUHBI
(oOBekTa), onpenenseTcs Mo SMIUPUIECKoit opmyiie

I'{luvzqu: = 1!5 ’ Uu:fa:ﬁ
rae Vexs — 00beM cTBONIA CKBaXKMHEI HA KOHEL OypEHHs i-I0 UHTEpBAaIa.

OObeM CTBOJIA CKBAYKHHBI PACCUUTHIBACTCS CM. IMYHKT 3,2.

O6béM OBP; yxonsmiero B 0Txo bl MOCiI€ OKOHYaHUS OypeHUs KOHKPETHOTO
uaTepBana (Vose),.penCcTaBIsIeT coO00i 00beM OYpOBOTO PacTBOPA, MOJICKAIIETO

YTUIIN3AIUH WIA 3aXOPOHEHUIO Mociie OKOH4YaHusi Oypenus I-ro mHTepBana (Vyi),



40
32 BBIUETOM O00bEMa pacTBOpa, MOBTOPHO UCHOJB3YEMOT0 TpU OypeHHUH

nocieayonux nHTepBaioB (V,.,), T.e.

VDEPi = Vva‘ - vr[m'

O6Bem OypoBOTO pacTBOpa

I{m‘ = VEPi - (vcbi + VL[EM!' + Vnm‘]

rae Ves: — 00beM OypoBOro pacteopa, PUMEHSBIIErOCs B Ipollecce OypeHus i-ro
MHTEpBaia; Vy; — MOTEPH PAcTBOPa Ha (MIBTPALMIO U HOPMOOOpA30BaHUE HPU
OypeHun B i-M uHTepBaie; Vizy; — 00beM OypoBOro pacTBopa, OCTAIOIIETOCS B
3aKOJIOHHOM IIPOCTPAHCTBE CKBAXXKUHBI MOCIIE KPEIUIEHUs B i-M mHTepBane; Vi, —
noTepu OYPOBOTO PaCcTBOpA MPHU €ro OYUCTKE HAa OUMCTHBIX YCTPOUCTBAX.

O0beM TMOBTOPHO HCIOJB3YyeMOT0 OYpOBOTO pacTBOpa MpU TPOXOJIKE

MOCJICAYIOINX HHTCPBAJIOB

V. . I{vi
mHi T 100 ﬁ

rae B — NpPOLEHT MOBTOPHO MCIONL3YEMOrO OypOBOrO PacTBOpa Ui OypeHus
MOCJEAYIONINX UHTEPBAJIOB (yCTAaHABIMBACTCS SMIIUPUYECKUM IyTEM Ha OCHOBE
MPOEKTHO-TIJIAHOBOTO 3aaHus).

OO0beM MOBTOPHO KCIONB3YEMOT0 PacTBOpa B KaXKJIOM KOHKPETHOM Cilydae
yCTaHaBJIMBACTCS MO (PAKTUUECKUM JaHHBIM C Y4YE€TOM HAKOIJIEHHOI'O OIbITa
OypeHUs U T€0JOT0-TEXHUYECKUX YCIOBUN MTPOBOJIKH CKBAYKHUH.

Pacuer o6bema OypoBOro pactBopa, MpUMEHSBIIETOCs B Mpolecce OypeHus
I-r0 MHTEpBaJIa, MPOU3BOAMUTCS IO hopMyJIe

i

+

Hi
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rae Vi — morpeOubIil 00beM a1t OypeHus i-ro uuTepBaia; Vyi — 00beM OypoBOro
pacTBopa, HapabaThIBAEMOT'0 B TpoIlecce pa3OypHBaHUS TIUHHUCTBIX TOPOJ B i-M
UHTEpBAJIC.

3uauenue Vy; onpenensercs pacueTHeIM myTeM 1o GopMmyIie

Vai = Vo + Voor + Vd;ni + Vu;n{p!

rae Vi — 00beM pacTBOpa B LUPKYJSLUOHHON cUCTEME OypOBOW YCTaHOBKH
(ompexensercst B 3aBUCUMOCTH OT TUIA OyPOBBIX YCTAaHOBOK).

O0Bem Hapa6aTI>IBa€MOFO pacTBOpa OIIPCACIICTCA 110 BMHHquCCKOﬁ

dbopmyne

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

V. = [(1 — )M
=1

I7ie 7 — KOJIMYECTBO pa30ypUBaEMbIX TJIMHUCTHIX IJIACTOB B UHTEpBaJle OypeHHusl; £
— CTENEHb OYMCTKHA OYpOBOIO pacTBOpa OT MOPOAbl HA OYHCTHBIX YCTPOMCTBAX;
M — macca BBIOYPEHHO# TIIMHUCTON MOPOABI MPU pa3OypHUBaHUM I-TO MHTEPBAJIA;
K — xoappurmenT KomuionganbHOCTH pa3dypuBaeMbIX Opoa; & — KO3 UIIMEHT,
XapakTepU3yoIMil BAUsSHUE 00paboTKH OypoBOro pacTBOpa Ha HW3MEHEHUE
KOJUIOUAAIBHOCTH TJMHHUCTBIX TOPOJ; D — KOX(pQHUIMEHT, XapaKTepU3yHOUIHii
MHTEHCUBHOCTh U3MEHEHUS KOJIJIOUJAIbHOCTH TBEpAOoW (a3l OypoBOro pactBopa
B pe3yJbTaTe ICUCTBUS 3a00WHONW Temmeparypsl, ti — Temieparypa B 1-M
MHTEPBAJIE CKBAKMHBI B CTATHYECKUX YCIOBUAX; @, — IUIOTHOCTH OypOBOIo
pacTBopa; P,; — CpelHAs INIOTHOCTh TJIMHUCTON OPOJIbl B MHTEpBajie Oypenust; P —
0e3pa3MepHBbIi MOKa3aTeab KOJUIOMIAIBHOCTH JUCTIEPCHOM (Pa3bl.

IIpu sToM nokasatenu M, ti, P, £,; OTIPEEISIIOTCS N3BECTHBIMU METOIAMH.
3HaueHue MoKasaress € MpUHUMAETCA cleayomuM: ans Bubpocura CB-2, CB-2b

0,10; nyst meckootaenurens 0,20; ns wiootnenutens 0,35; s Bubpocuta CB-1
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0,20 - 0,25.

Koaddurment kommonganbHOCTH K ONpenenseTcss aHATUTHYCCKUM WM
rpaduueckum cnocoboMm. 3HaueHue Kodd¢uimeHTa b NPUHUMAETCS PaBHBIM
0,00072 npu Temmeparype B ckBakute t<< 130 °C, 0,00267 mpu t = 130=-160 °C u
0,00300 mpu t >>160 °C.

[Totepu Ha QuiabTpalMio M KOPKOOOpa3oBaHHE IIPpU OYpEeHHH B 1-M

HHTCPBAJIC OIIPCACIIAIOTCA 110 BBIPAKCHUIO!

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

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

|74

17

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

rae Dx — HapyxHBII TuaMeTp cryckaeMoil 00caiHOM KOJOHHBI JIs KpeTIeHus 1-10
uHTepBana;, Hi — mnpoekTHas BbICOTa MOABEMA TaMIOHA)KHOIO pPacTBOpa B
3aKOJIOHHOM TMPOCTPAHCTBE CKBAXHHBI MPU KPEIUIEHUH 1-TO HMHTEpBaja; m —
KOJIMYECTBO OOCAIHBIX KOJOHH Pa3JIMYHBIX JHAMETPOB B 3aKPEIJICHHOW YacTu
CTBOJIa, B KOTOPOM OCYILECTBIISIETCS IUPKYJIALMS OypOBOTO pacTBOpa.

O06bem OypoBOTO ITTAMa PACCUUTHIBACTCS TTO PopMyiam
Vo=V +Vy+V,

'llli!'." 'lllr.l'." 'llli!'.".l'."
rae Vi, Vi, Vi — cooTBeTcTBEHHO 00BEM IIJ1aMa, 00pa3yIolierocs Ha BUOpocUTe,

INECKOOTACINTCIIN U MJIOOTACINTCIIN

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

[Tpumep 3amaun.

IIpoekTHass BBICOTa IIOABEMA TaMIIOHAXXHOTO pacTBOpa Ha KaXIoM
uHTepBajie OypeHus coorBeTcTBeHHO paBHa H1=590 m, H,=1000 M, H3=1600 m.
KOHCTPYKIMIO CKBA)KWHBI CM. IIYHKT 3,2.

ITo smMnupudeckum Gopmyiam Ob110 yecTaHoBleHO: [loTepu Ha QuibTpanuio
¥ KOpKooOpasoBaHue mpu OypeHMH Bcex HMHTepBaToB V=50 M3 OObem
HapabatbiBaeMoro pactBopa Vy=90 m°. OOGbeM pacTBOpa B LHMPKYJIALHMOHHOM
cucreme V=30 M3. OGbeM IOBTOPHO MCIOJIL3YEMOTO pacTBopa cocrasiseT 90%.

Ha cxeme oTmeuaem BBICOTY MOABEMA TAMIIOHA’KHOTO pacTBOpaA.

Ompenensiem 00beM OypOBOTO pacTBOpa OCTaBIICTOCS B 3aKOJOHHOM

IMPOCTPAHCTBC CKBAXKHWHLI ITOCJIC KPCIIJICHHWA:

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

OmnpenensieM 061l 00beM 0TpabOTaHHOTO OYPOBOT'O pacTBOpA:
V., =248+1905+ 50+ 30= 5185

Omnpenensem 06beM OYpOBOTO pacTBOpa MPUMEHSBIIIETOCS B MPOIiecce OypeHUs:
Vep: =518,5+90=608,5

OmnpenenseM 00beM OypOBOTO PaCTBOPA MOJICKAIIETO YTUITU3AIIH:

V., =6085—-(50+791+190,5) = 2889

OmnpenensieM 00EM MMOBTOPHO MCIIOJIB3YEMOTO OYpOBOTO PacTBopa:

V. —288’9 90 =260
mHi ~ 100 -

OmnpenensieM 066éM OBP yxosiiero B oTxobl OCjae OKOHYAHUS OYypeHUS:

Vise: = 288,9— 260 = 28,9

Omnpenensem oot 00beM OBP (Vosr), yXOASIIEro B 0OTXObI IIOCIE OKOHYAHHUS
CTPOUTENICTBA CKBAXKUHBI:

Vg = 269+ 372 = 4009

OmnpenensieM 06beM OypoBOTO IIaMa (TOJIBKO ISl BUOPOCHTA):
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V,=2,3x366,1= 842

3amava 11l CaMOCTOSATEILHOTO PEIICHHUS.

[IpoekTHass BbICOTa TOABEMA TaMIIOHA)XKHOTO pPAcTBOpa Ha KaKIOM
uHTepBane OypeHus: cooTBeTcTBeHHO paBHa Hi, Hy, H3. KoncTpykinio ckBaskuHbI
CM. IyHKT 3,2 Tabnuia 3.1.

[To smnupuueckum hopmynam ObuI0 ycTaHoBieHo: [lotepu Ha GumbTparuio
U KOpkooOpasoBaHue mnpu OypeHMH Bcex HUHTepBaloB V4. OO0beM
HapabaTeiBaeMoro pactBopa V. O0beM pacTBOpa B HHUPKYJISIIUOHHON CHUCTEME
V. O0beM MOBTOPHO HCIOJIB3yEeMOTO pacTBopa coctaBiseT ....%. Ha cxeme
OTMEYaeM BBICOTY MO IbeMa TAMIIOHAKHOTO pPacTBOpa.

Onpenenuth 00beM 0TpabOTaHHOTO OYPOBOrO pacTBOpPA U IIJIama.
Tabnuna 3.2 — JlanHblie 1J1g pacyeTa

Ne Vq) VH Vu % H1 Hz H3
BapHaHTa

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

amM0apoB /151 OypeHHs M IKCITyaTAlluN HeTAHBIX CKBAKUH

L[GJ'II) 3aHATHA: OHpe,ZIeJII/ITI) 00BEM IIIIaAMOBOTO aM6apa

OpranuszanuonHas popma 3aHATHs — pa300p KOHKPETHBIX CUTYalUl

1. OOBbéM BbBIOYpEeHHOW TOPOABI TMPU  CTPOUTENHBCTBE  CKBAXUH

PACcCUUTHIBAIOT C UCIOJIb30BaHUEM Tad. 4.1.

Tabnuna 4.1 — AnaropuTwm pacyera

Ne  |HammenoBanwue KoHCTpyKITHS CKBaKUHBI
n/n (nnametp 00caHbIX
KOJIOHH)
1. JuameTtp ckBaxxuHbl Dj, Mm
2. |/[lnuHa uHTEpBaja CTBOJA CKBaXKHUHEI lj, M
3. |IInomans ceueHus, M2
4. |KoadduimeHT KaBepHO3HOCTH K;
5. |O6bEM UHTEPBAIA CKBAKUHBI, M
Htoro: 00bEM Beeli CKBaXKUHBI, Vi M

2. O0péM mmama: Vi =Vp x 1,2,

rae 1,2- koahdUIMEeHT, YUYWUTHIBAIOMUNA pPa3yIIOTHEHHWE BbIOYPEHHOM
HOPO/IBL.

3. O0BEM oTpaboTaHHOTO OypOBOTO pacTBOpa, COpPACHIBAEMOTO B
NPUCKBAKUHHBIA ~ amOap  (Ipy  yCJIOBHMM  TMOBTOPHOTO  MCIOJIb30BaHUS),
omnpenensiercs u3 pacuéra 25% ot 06bEMa UCXOAHOTO U HapaboTaHHOTO bP: Vg, =
0,25V, x Ki+ 0,5 Vy,

raie Ki - koadduiment, yuuThIBalomuid MmoTepu OypoOBOTO, pPacTBOpA,
YXOSIIET0 CO NUIAMOM TIPpM OYUCTKE Ha BUOPOCHUTE, TECKOOTICTUTENE U
unootaenutene (B coorserctuu ¢ PJ[ 39-3-819-91 K| = 1,052);

VY, - 00BEM HUPKYIALMOHHONW CUCTEMBI OYpOBOIl YCTAaHOBKH, ONPECISIECTCS

B COOTBETCTBHUHM C Ta01.8,
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Pacuér 00BEMOB 0TX0/10B OypeHus onpeaesieTcs: B cootBeTcTBuu ¢ PJ] 39-

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

Ta6nuna 4.2 - Ucxoauble TaHHBIC IS pacueTa 00bEMa ITUPKYISIIUOHHON CUCTEMBI

['my6Guna Oypenusi, M Tun 6ypoBoit ycranoBku  |[lone3nsbrit 00BEM
UPKYIISIIIMOHHON
CHCTEMBI, M°
2000 bY-2000 90
2500 bY-2500 90
3000 bY-3000 120
4000 bY-4000 150
5000 bY-5000 180
6000 BY-6000 240
8000 bY-8000 300
10000 bY-10000 360

4. O0béM OYpOBBIX CTOYHBIX BOJ IPHU BHEIPEHUU OOOPOTHOM CHUCTEMBI
Bo10cHA0)eHUs (Vecs) pacCUUTHIBAEeTCS 10 (popmyie

Vics = 0,25 Vore.

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

V= 1,1 (Vi + Vose + Visca).

I/ICXOILHBIG JAaHHBIC IIPUHATH U3 TCMbI 3.

IpakTnueckoe 3ansaTne Ne 5. PakeabHOE X0351iICTBO

[ens 3ansTust: PacueT BBICOTHI (hakeIHHOTO CTBOJIA.
5.1 BBICOKOTO J1aBJICHHUS.
5.2 HU3KOrO JaBJICHUS.

Opranuzarmonnas (popma 3aHsATHS — Pa300p KOHKPETHBIX CUTYaITUH.
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dakenpHas YyCTAaHOBKA MpeJHA3HAuY€Ha Uil CXKUTAHUS TEePUOIUYECKUX
(aBapuifHBIX) Ta30BBIX COPOCOB  BBICOKOTO M  HHU3KOrO  JaBJCHHUS  OT
TEXHOJOTHYECKOT0 000py/0BaHUS.

daxkenpHas CUCTEMA BKIIIOYAET B CeOs:

- (hakenbHBIN KOJIIEKTOP BhicoKoro AaBieHus ly 1000 mwm;

- (hakenbHBIN KOJIEKTOP HU3KOTO AaBieHus [y 300 mwm;

- KOMOMHHUPOBAHHYIO (PaKeIbHYIO YCTAHOBKY;

- (hakenpHBINA cenapaTop Beicokoro AaBiaeHus O-01,

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

- TpPyOHBIN pacMpuTeNb HU3KOTo napneHus O-02;

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

KomMmOuHupoBaHHas akenbHas yCTAHOBKA COCTOUT U3:

- cTBOJIa BeIcokoro nasiieHus @C-01 Beicotoit 85 M,

- cTBOJIa HU3Koro aasienus OC-02,

- (hakeTBbHBIX OTOJIOBKOB C Ta30BBIM 3aTBOPOM

- CUCTEMBI PO3KUTA U KOHTPOJIS TUIAMEHH

B ¢akenbHbix cenapatopax Bbicokoro gnasieHus (P-01) u  Huzkoro
nasnenus: (P-02) mpoucxomuT OTAENEHHE OT rasza, cOpaceiBaeMoro Ha (axern,
KareJIbHON JKUJIKOCTH, KOTOpasi HAMPaBJISETCs B KOHAECHCATOCOOPHUKH BBICOKOTO
nanenuss  (EJ-01) wu  Hm3koro paBnenus (E/[-02) cooTBeTCTBEHHO.
KonnencarocOopHukr  00OpYy/IOBaHBI  ABYMS  TOJYHNOTPY>KHBIMH  HACOCAMH
(paboyuM ¥ pe3epBHBIM), C TMOMOIIBID KOTOPBIX JKUAKOCTH IO YPOBHIO
OTKAuMBaETCs B pe3epByapbl HEKOHIUITMOHHON HEPTH.

B  kadectBe  KOHIIEHCATOCOOPHUKOB  (DaKEIbHBIX  MPETyCMOTPEHBI
noazeMubie éMkocTH Tuma EITIT.

[IpomyckHasi cnocoOHOCTh (paKkeNbHON YCTaHOBKHM MO (pakesiaM BBICOKOTO U
HU3KOTO JaBJICHHs OIpelesieHa MO MaKCHUMalbHOMY aBapHilHOMy cOpocy B

q)aKeJ'IBHLIC KOJIJICKTOPBI BBICOKOI'O 1 HU3KOI'O JJaBJICHMA.
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Jnst paGoTsl (pakenbHBIX TOPENOK K (DakenbHOW YCTAaHOBKE IOJBECH
TOIUIMBHBINA ra3. IIpemycMoTpeH BbIBOA HMH(OpMAlUM O HAIUYUU (OTCYTCTBHUM)
IUIAMEHUA JIeKYPHBIX TOPEIOK HAa MECTHBIM WIUT YIPaBICHUS, BKIIOYCHHE
CUTHAJIM3AIIMM Ha IIUT OTlepaTopa B MOMEHT OTCYTCTBHS TUIAMEHH.

CornacHo TpeOoBaHUSM 0€30MACHON AKCIUTyaTalluu (akeIbHBIX CHCTEM BO
n30exxanne oOpa3oBaHMs B3PHIBOOMACHOM cMecH B Haudajio (haKeIbHOTO
KOJUIEKTOpA BBICOKOT'O M HU3KOTO JABJICHHS MIPEIyCMOTPEHA HEMPEphIBHAS MOaua
pacueTHOro0 KOJMYECTBAa MPOAYBOYHOTO YIJIEBOJOPOJHOTO rasza. B  ciydae
NpEKpalIeHus] TOJaYu  YIIEeBOJAOPOJHOTO Ta3a obecliedyeHa aBTOMAaTHUYECKas
nojiladya MHEpTHOro rasza (asora). Ha TexHOIOrMueckoi IMmiomaake nperycMOTpeH
3arac MHEPTHOTO rasa, JOCTATOYHBIN I IPOAYBKH (PaKeIbHOTO KOJIEKTOPA.

Pacuer BbICOTHI haKeILHOIO CTBOJIA.

[IpoBenem mpeaABapUTENbHBINA pacdyeT BLICOTHI (PAKEeTLHOTO CTBOJA B
COOTBETCTBHUH ¢ MeToANKOM, n3noxxeHHou B I[1b 03-591-03 «IIpaBuma ycrpoiicTa
u Oe3omacHOW OHKCIulyaTalMM (akeIbHBIX CcHCTEM» (YTB. IOCTaHOBJICHUEM
['ocroprexnanzopa P® ot 10 utonst 2003 r. N 83).

Obo3HaueHus u onpeoenenus

Cpi, Cyi - TETUI0EMKOCTH KOMITOHEHTOB, J[/(Moib-K);

D - nuametp dakenbHOM TPYOBI, M;

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

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

Ni - MoJisipHast 70151 I-TO KOMIIOHEHTa B CMECH;

T - remneparypa rasa, K;

V - CKOpOCTh UCTEUECHHS COPOCHOTO rasa, M/c;

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

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

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

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

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

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

L= VI, (5.4)

[Tpu 3TOM peKOMEHIYEeTCSI TPUHUMATH:

IIPU MOCTOSTHHBIX cOpocax W <0,2;

U MEPUOIUYECKUX U aBapuiiHbIX cOpocax U< 0,5;

X - paccTosinue oT (hakeIbHOTO CTBOJIA, M;

Xonin - MUHIMAJIBHOE PACCTOSTHUE OT (paKeIBbHOTO CTBOJIA JI0 00BEKTA, M;

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

0=+ 0, (5.5)

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

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

Onan = Cox - e (56)

Onpn - OPEACIBHO I0MMYCTUMAs IJIOTHOCTD TCIJIOBOI'O IIOTOKA OT IIJITAMCHU,

kB1/M?;

35D;

O - IpsAMast CONHEYHas paauanus, KBt/m?, onpenensercs aus 11 - 12 u;
Q - KOJIMYECTBO TeIUIa, BBIAEISIEMOE TIIaMeHeM, KBT;
h - BeICOTa 00BEKTA, M;

H - BeIcOTa (l)aKGJIBHOFO CTBOJIa, M, pPCKOMCHAYCTCA IIPHUHUMATh HEC MCHCC
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Z - pacCTOSIHHME OT LIEHTpa U3y4EHHUs IJIaMEHU J10 BepXa CTBOJA, M;

npu W < 0,2 pekoMeHayercs npuHuMath Z = SD;

npu L > 0,2 onpenenstoT no CASAYIOIIUM COOTHOIIICHUSIM:

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

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

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

€ - Ko (DULIMEHT U3TyICHHS ITITAMEHH, PACCUNTHIBACTCS WM IPUHUMACTCS
IO CIIPABOYHBIM JIAHHBIM.

3HaueHus Oy, KBT/M?, peKOMeHyeTcsl IPHHUMATh:

y OCHOBaHUs (hakeIpHOTO CTBOJA - 9,4;

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

Ha OrpaxJIeHuu ¢GakelIbHOM YCTaHOBKM M TP YCJIOBHHM 3BaKyallUH
nepcoHaja B TeUeHue 3 MuH - 2,8,;

HeOorpaHUYEHHOE MpeObIBaHME MepcoHana - 1,4.

PacueTHbiii BapuaHT cOpoca omnpeaensercss Mo MaKCUMaJIbHOW TUIOTHOCTH
TEIUIOBOTO MOTOKA.

[11O0THOCTH TEIMJIOBOTO MOTOKAa (, MPOBEPSIOT TMPHU BHIOPAHHOW BBICOTE
dakenbHOrO cTBONAa H W 3amaHHOM paccTtossHud X. MHUHMMallbHOE PAaCCTOSHUE
MeXAy (pakeabHbIM CTBOJOM M OOBEKTOM OMNPENEISAIOT MPU BbIOPAHHON BBICOTE
¢dakenpHOTO CTBOJA. BBICOTY (akenpbHOro CTBOMA OMPEACSIOT MpH 3aJaHHOM
PACCTOSIHUM MEXTy (haKeIbHBIM CTBOJIOM U OOBEKTOM.

1. IMpu n<0,2

o 4n[(X —Zsina)? +(H —h+Zcosa)?] (5.7)

Xmin:\/ Q -(H-h+Zcosa)* +Zsina
4nqm)n (5_8)
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H :\/ - —(X =ZsinaY ,h_zcosa
4nq,,,
2. Alpu p>0,2
eQ
q,

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

X min SQ
4chn()n

~(H-h+2)?

H = , &Q -X*+h-2
4chm)n

5.1 Pacuer BbICOTHI (paKeJIHHOT0 CTB0JIA BLICOKOIO JaBJIEHUSI

(5.9)

(5.10)

(5.11)

(5.12)

I/ICXOI[HBIC JaHHBIC UL paCuCTa BBICOTBI @aKCHBHOFO CTBOJIa ITPUBCACHLI B

tabmure 5.1

Tabnuna 5.1 — Vicxoauble faHHbIC 7151 pacueTra

HauMmenoBanue nokasaresns Envnuier 3HaueHue
U3MEpEHUS
Maccosslii pacxop raza, G KT/C 37,31
Monekynsipuas macca, M KI/(KT/KT/MOJIb) 21,157
Hwuzmras temnora cropanus, Qy MJIx/xr 47,58
[Toka3zareinn aguadatsl, K 1,294
Temnepatypa cOpacsiBaeMoro raza K 275,74
CkopocTh cOpacsiBaeMOro raza M/c 50,85
Huametp daxenbHOM TpyOBI, D M 1
MakcumainbHasi CKOpOCTh BeTpa, Vi Mm/c 25
[IpenenpHO  nomycTMMas  IUIOTHOCTH kB1/M? 48
TEIJIOBOTO  IOTOKAa Yy  OCHOBaHUSA
(hakeIbHOTO CTBOMA, Uy
[Ipsimas conHeuHast paguanus, Jc kBT1/M? 0,66
Bricora 00bekTa, h M 1,7

V6 - CKOPOCTH 3ByKa B COpachIBaeMOM Tase, M/C:

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

W = OTHOHMICHHWEC CKOPOCTH HUCTCUYCHHUA K CKOPOCTH 3BYKa B C6paCbIBaeMOM

ra3se:
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u=V/V, =50,85/37576 = 0,135

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

Z=5M.

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

mpu 60 < H + Z <200 paccunteiBaeM 1o Gpopmyiie:

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

Jlns onpezeneHus yriia OTKJIOHGHHMs IiaMeHd Haxoiaum tgo = V, /[ V =
37,9695 /50,85 = 0,7467,

TOTJIa YTOJI OTKJIOHECHMSI I1aMeHu o = 36,74856 °.

€ - KO3 (DULUEHT U3ITYYEeHUsI IIJIAMEHH, PACCUUTHIBAEM I10 SMIIUPUUYECKOMY
ypaBHEHHUIO [5].3HadueHue SBISETCS NPUOIMKEHHBIM, T.K. 3aBHUCUT OT MHOIHMX
($akTOpOB, B TOM YHCIIE OT KOHCTPYKIIUHU FOPEIOK:

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

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

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

KonnuecTBo Tema, BbIAEISIEMOro miaMeHeM, pacCUnuThIBaeM 1o (hopmyiie

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

BricoTy (hakenbHOro CTBOJIAa pacCUMTHIBAEM METOJOM MPUOIMKEHUS 10
COBIIAJICHUS IPUHSATHIX U PACUETHBIX BeTUYUH 110 dhopmyiie (2.30)

B pe3ynbrare npoBeACHHBIX BBIYUCICHUH TTOJyYaeM:

— BBICOTA (PAKETBLHOTO CTBOJIA COCTABIISET 85 M

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

IIpoBepoYHBI pacyeT IUIOTHOCTH TEIUIOBOTO IIOTOKA HAa TPaHULE
oOBaJIOBaHMSL.

[IpoBeneH MpOBEPOYHBIN pacyeT MIOTHOCTH TEIJIOBOTO MOTOKA HAa TPaHULIE

00BaIOBaHUSA q)aKCHBHOﬁ YCTAaHOBKH B COOTBCTCTBHHU C MeTOHHKOﬁ, HU3JI0KEHHOU B
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I1b 03-591-03 «IIpaBuna yctpoicTBa U 0€30MaCHON AKCILTyaTallMK (PaKeTbHBIX
cuctem» (yTB. moctaHoBieHueM ["ocroprexuanzopa P® ot 10 urons 2003 r. N 83).
[I10THOCTH TEMJIOBOTO MOTOKA OT IUIAMEHH IPOBEPSIEM  IPHU BHIOpAHHOM

BBICOTE (bakeIbHOTO CTBOJIA 1o bopmye (2.28)
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HCXOI[HLIG JaHHBIC U PC3YJIbTATHI PACUCTa IIPUBCACHLI B Ta6JIPIHC 5.2.

Ta6J'II/IHa 52 - PCBYJIBTaTI)I PpacucTa IMIOTHOCTHU TCIIJIOBOI'O ITIOTOKA

HanmenoBanwme mokazaresst Ennnuna 3HaueHus
MU3MEpEHUS

Bricora pakenbHOrO cTBOJIA, HM M 85

Paccrostnue oT akenbHOTO CTBOJIA 0 TPAaHHUIIbI M 87

oOBajtoBaHusd, X

Paccrostnue oT nieHTpa U3nydeHus IJIaMEHH J10 M 3)

Bepxa cTBoJja, Z

[[TI0THOCTH TEMIOBOI0O MOTOKA OT MJIAMEHH, (y kBT1/M? 2,126

[170THOCTh TEIJIOBOTO IIOTOKAa B PacYeTHOMN kB1/M? 0,66

TOYKE,

B coorBerctBun ¢ I[Ib 03-591-03 «IlpaBuna yctpoiictBa u Oe30macHON
OKCIUTyaTani  (aKeIbHBIX CHCTEM» TMPEACIBbHO JOMyCTUMAas IUIOTHOCTH
TEIIOBOIO0 MOTOKA Ha OrpakAeHMU (AKeIbHOM yCTAHOBKH (ny; = 2,8 KBT/M2,
CrnenoBaTelbHO, IPUHUMAEM PACUETHYIO BBICOTY (paKeIbHOTO CTBOJIA 85 M.

Jlns obecrieueHUs HEOTPAHWYEHHOTO TMPEOBIBAaHUS TIEpPCOHANIA MPEAEThHO
JOMYCTUMAs IUIOTHOCTh TEIUIOBOTO IMOTOKA Oy = 1,4 kBr/M?. Dto ycnoBue

BBITIOJIHAETCS] HA PACCTOSIHUM CBBIIIE 189 M 0T 0CHOBaHUs (pakeabHOro CTBOJIA.

5.2 Pacuet BbICOTHI (haKeJILHOI0 CTBOJIA HU3KOT'0 IaBJIEHUS
HcxonHbie maHHbIe AJ1 pacdyeTa BBICOTHI (DaKeIHHOTO CTBOJIA TIPUBEICHBI B
tabnwure 4.3.
B coorBerctBum ¢ IIb 03-591-03 wmaccoBslii pacxoj raza B3SIT C
kodddurmenTom 1,5 kak aBapuifHbIH CcOpPOC OT YCTAHOBKM C HaMOOJBIICH

BEJIMUMHOMN ATOTO BBHIOpOCa.

Ta6nuna 5.3 — lcxoauble faHHbIC 715 pacueTra

HaumenoBanue mokasarens Ennanie: 3HaueHune
HU3MEpEHUS

MaccoBblii pacxoj raza, G Kr/C 9,16

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

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

CTBOJIA, (uy

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

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

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

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

rasc:

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

[Tpu p < 0,2 pexomenayetcst mpuHUMAaTh Z = 5D:

Z=15m.

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

npu H + Z < 60 paccuutsiBaeM 1o Gopmyiie:

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

I[JI?I OIIPCACIICHUA YyIJIa OTKIOHCHHUA INNIaMCHH HaXOIHUM

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

TOTJIa YTOJI OTKJIOHEeHHUS ramenn o = 33,43°.

tgoo = V,/ V =

€ - KOB(l)CI)I/IL[I/IeHT N3JTYy4YCHUS IIIaMCHH, PACCUUTHBIBACM I10 SMIITMPHUICCKOMY

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

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

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

Hpe,ZICJIBHO A0IMyCTUMAasA IINIOTHOCTb TCIUIOBOIO IIOTOKAa OT INIaMCHH Y

OCHOBAaHUA (l)aKeJ'IBHOFO CTBOJIa COCTABJISAACT

Quar = Qun = Qc = 4,8 - 0,66 = 4,14 KBT/M2

KonmdecTBo Temia, BEIACISIEMOro IJIaMEeHEM, PACCUYUTHIBAEM 10 (hopMyJie
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Q =Q,*G=4758*09,16 = 435,8328 M]Ix/c = 435832,8 kBT
BricoTy (hakembHOTo CTBOJIA PACCUMUTHIBAEM METOJIOM MPUOIFKCHUS J0
COBNAJICHHS TPUHSTHIX M PACYCTHBIX BeIMIHH 10 Ghopmye(2.30)
B pe3ynprare mpoBeIEeHHBIX BBIYMCICHUHN MOJIy4aeM:
— BBICOTA (PAKETHLHOTO CTBOJIA COCTABIISET 93 M
— IUIOTHOCThH TEIJIOBOTO TMOTOKA OT ITUIAMEHHU Y OCHOBaHHS (DaKeTbHOTO
crBona — 4,031 kBt/m2.
[IpoBEpOYHBI pacyeT IUIOTHOCTM TEIUIOBOIO IIOTOKAa Ha TpaHULE
0OBaJIOBaHMUSI.
[IpoBeneH MPOBEPOUHBIN pacyeT MIOTHOCTH TEIIOBOTO MOTOKA HA TPAHUIIC
oOBanioBaHusA (pakeIbHONW YCTAHOBKU B COOTBETCTBUU C METOJUKOM, N3JI0’KEHHOMU B
ITb 03-591-03 «IlIpaBmia ycTpoiicTBa u 06€30MaCHONM IKCILTyaTauy (HaKeThbHBIX
cuctem» (yTB. moctaHoBieHreM I'ocroprexnamzopa P® ot 10 uronst 2003 r. N 83).
[I[70THOCTH TEIJIOBOTO MOTOKA OT IUIAMEHH IMPOBEPSIEM  MPU BHIOPAHHOU
BBICOTE (haKeILHOTO CTBOJIA 110 hopmyiie (2.28)
WcxonHble aHHbBIE U PE3YNIbTAaThl pacueTa MpuBeAeHbI B Tabuie 5.4.

Tabnuna 5.4 — Pe3ynbTarsl pacyeTa MIIOTHOCTU TEIJIOBOTO MOTOKA

Euanusr
HaumMmeHnoBaHue nokas3areis 3HaueHus

HU3MEPECHHS
BricoTa ¢gakensHoro crBona, H M 53
Paccrosinue oT (hakembHOTO CTBOJIA /IO TPAHUITBI " 51
oOBajstoBaHus, X
Paccrosinue OoT 1ieHTpa M3My4YeHus IUIAMEHU 10 v 15
Bepxa CTBOJA, Z, ’
[1I0THOCTB TEIIOBOIO NOTOKA OT IJIAMEHH, (| kB1/M? 2,11
II;ToTHOCTE TEIUIOBOrO IIOTOKAa B PACUSTHOU

p KB1/M2 0,66

TOYKE, (c

B cootBerctBuu ¢ IIb 03-591-03 «IIpaBuna yctpoiicTBa u Oe3omacHOM
OKCIUTyaTallil  (PaKeNbHBIX CHUCTEM» MPEAENbHO JOMyCTHUMas IUIOTHOCTD
TEIUIOBOTO IMOTOKA HA OTPaKACHHH (HAKEIbHOH YCTAHOBKH (ny; = 2,8 KBT/M?

CnepoBatelibHO, IPUHUMAEM PACUETHYIO BBICOTY (haKeJIbHOTO CTBOMA 53 M.
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s oOecrieyeHuss HEOTPAHUUYEHHOTO MPEOBbIBAHMS TMEPCOHANa MPEAeNIbHO
JOMyCTHMasi IUIOTHOCTh TEIUIOBOTO MHOTOKa (g, = 1,4 kBr/M?. D10 ycnosue

BBITIOJIHAECTCS] Ha pacCcTOSTHUM cBbiie 112 M oT ocHOBaHUs (hakeTbHOTO CTBOJIA.
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IIpakTueckoe 3ansaTHe Ne 6. YTeuku He(pTH U ra3a yepe3 OTBEPCTHE B
TpyOe
Henp 3anaTus: «ONpenenuTh pacxol XKUIAKOCTH 4YE€pe3 OTBEPCTHUE MpPH
aBapuu Ha HEPTETIPOBOJIEY.

Opranu3zanmonnas ¢GopmMa 3aHsATHS — TPAJAULMOHHASL.

Kaaccuduxanus MeTo0B KOHTPOJIS yTedeK

[TosiBneHHe yTeuek COMPOBOKIACTCS LIENBIM PSAIOM H3MEHEHUH (HU3HKO-
TEXHUUYECKOTO COCTOSIHHMSI TPYyOONMpoBOJa M MPOCTPAHCTBA BOJMM3M MecCTa HX
nosiBiIeHUs. Bo3HUKaeT XapakTepHbI aKyCTUUECKUNA IIyM. U3MEHSIOTCS JaBJICHUE
U CKOpOCTh IIOTOKa, NOTpediseMas MOUIHOCTh IEPEKAuMBAIOLIUX arperaTos.
Omymaercss 3ara3oBaHHOCTh HAJ TOBEPXHOCTBIO Tpacchl. V3MmeHsiorcs
TEMIEpaTypa, MArHUTHOE MOJ€ U 3JIEKTPOINPOBOAHOCTh IPYHTa B 30HE BBIXOJA
NpoAyKTa U3 TpyOompoBoja. B 3Tol CBs3M CymIecTBYeT OOJBIIOE YHCIO CHCTEM
HKCIUTYaTaIl[MIOHHOTO KOHTPOJISl TEXHUYECKOTO COCTOSIHUS TPYOOIIpOBOA.

O6mue TpeboBaHMS K CHCTEMaM OOHApyXeHUs yTeueK U Je(EeKTOB:
TOYHOCTh OOHAPYKEHHS MajblX MOBPEKICHUI: OMEPAaTUBHOCTH OOHAPYKCHHS
KPYIHBIX yT€UEK: OKYyIIaeMOCTh 3aTPAT CUCTEMBI KOHTPOJIS.

Cpean OOJIBIIIOTO YMCIIa METOJIOB OOHApYXKEHHs yTeueKk K Haubosee
3¢ (HEKTUBHBIM OTHOCSTCS METOJBI TMOCTOSHHOTO KOHTpOJsA. M3 3Toi rpymnmsl
MOJKHO BBIZICIUTh METOJ MAaTeMaTHYEeCKOTO MOJIEIHPOBAHUS THUAPABIUIECKOTO
COCTOSIHMSI ~ TpyOOmpoBoJa —  HENpPEpbIBHOE  CpPaBHEHHUE  HM3MEPEHHBIX
THJIPABIMYECKUX MapaMETPOB CO 3HAUCHUSIMHU, CMOCIUPOBAHHBIMU B peajbHOM
BpeMeHH ¢ noMouipto OBM. B ciydae pacxokKaeHusi 3HaYE€HUM YTE€YKa HWMEET
MECTO, a €€ pa3Mep U KOOpJMHATA ONPEICIIIOTCS PACUETHBIM ITyTEM.

Cy1ecTBYIOT pa3IU4HbIE METO/IbI KOHTPOJIS yTEUEK.

MeToapl CTaTUYECKOrO0 KOHTPOJS OCYILECTBISIETCS Ha TpyOOmpoBonax,
BPEMEHHO  OCTaHOBMBLIMX  TNepekauky. IlepekpbiBaioTcss  3aJBMXKKM  Ha

OIMpCACICHHOM Yy4aCTKEC U B TCUCHUC 15 mun H8.6J'IIOI[8.I-OT 3a UIBMCHCHHCM B HEM
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JaBJeHUs. DTOT METOJ MO3BOJseT ¢pukcupoBarh yreuky 0.6 m-"/4. HegocraTtkom
METO/Ia SIBJISIETCSI HEBO3MOKHOCTh (DUKCAIIMU MECTA MOBPEKICHHS.

®duznyeckrue MeETOAbl KOHTPOJS: HM3MEHEHHWE JaBJCHUS WM pacxoja
epeKaunBaeMoro IPOJYKTA: aKyCTUYECKOU AMUCCHHU: MarHMTHOM
Ne(EKTOCKONNH; palalliOHHbIN; BU3YaJIbHBII; TPACCUPYIOIIMX T'a30B U Ap.

PaccMOoTpuM  yCTaHOBUBIIEECS HMCTEUYEHHE KUAKOCTH IJIOTHOCTBIO IIPU
nocrossHHOM Hamnope H B armocdepy uepe3 majioe OTBEpCTHE ILIOIIAAbI0 @ B
nHUIIE pe3epByapa (pucyHok. 6.1). OTBepcTHE CcUHMTAaeTCsl MajblM, €CIH €ro

nuametp d < 0,1H.
Pucynox 6.1 — CxaToe ceueHue CTpyH KHIKOCTH Ha BBIXOJC U3 OTBEPCTHS

YacTuipl KUAKOCTH HE MOTYT JBUTATHCA IO W3JIOMAaHHBIM TPACKTOPHUSM.
MMEIOIUM YTJIOBBIE TOYKH. TpPACKTOPUHM YACTUI[ KHUJAKOCTA 10 MEPE UX
MPUOJIMKEHUST K OTBEPCTUIO TUTABHO HMCKPUBISOTCA. Hanbosnbliiee MCKpUBICHHE
HCTBITHIBAIOT TPACKTOPUM TEX YACTHUI, KOTOPHIE MOAXOIAT K OTBEPCTHUIO BIOJb
CTEHKU pe3epByapa uUiu TpyObl. B MecTax MCKpUBIEHUS TPACKTOPUM BO3HUKAET
IEHTPOOE)KHAsl CHJIa, HaNpaBJCHHAs BHYTPh CTPYH, B PE3YyJbTAaTe€ YETO MKUBOE
CEUCHHE CTPYH TIOCTENEHHO YMEHBIIAETCA JO0 HEKOTOPOM MHUHHUMAaJIbHOU
BEJIMYMHBI (.. ITO CEUECHHE, KOTOPOE HA3BIBAOT CHCAMBIM CeyeHuemM OTCTOUT OT
MJIOCKOCTH OTBEPCTHS IPUMEPHO HA pacCTOSIHUU ojHOTO nuametpa d. Huxe storo
CEUYCHHS JKHUJIKOCTh KaKOE-TO BPEMS JIBUKETCS B BUAE KOMIIAKTHOM CTPYH, 3aTEM
CTpPy$ HACBIIIAETCS BO3AYXOM, HAUMHACT APOOUTHCS U TEPSIET KOMITAKTHOCT.

Benuunna oTHOMIEHUS

e=w.l w (6.1)

Ha3BIBACTCS KOO uyuenmom cocamus CTpyH.

Bce morepu Hamopa coCpenoOTOYEHBI B IUIOCKOCTH OTBEPCTHUS, KOTOPOE
ABJISIETCS. MECTHBIM CONpPOTUBJIEHHEM. CKOPOCTh XKUJKOCTA B CHKATOM CEUCHUU

ONpCACIIACTCA N3 BBIPAKCHUA

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

H=z+%2 (6.3)
Pg

r7ie p — M30BITOYHOE IaBJICHUE B PE3€pBYape; Z — YPOBEHb KUAKOCTU HaJ
OTBEPCTHEM (F€OMETPUUECKUNA HATIOP).
Pacxon KuAKOCTH Yepe3 OTBEPCTUE PABEH MPOU3BENCHHUIO CKOPOCTU CTPYHU

Ha 11omaab €€ CKaToro CCYCHMA:

Q = wu./2gH (6.4)

rae U = €@ — kKo3)PuIUEHT pacxo/a.

[Io Mepe yBenuueHHs CpoKa CIy:KObl TpPyOONpPOBOJOB YBEIMYHUBAECTCS
BEpOSITHOCTh aBapuil 3a CUET HapyUIEHUs UX repMeTHYHOCTU. Cpelli MHOXKECTBa
MPUYMH, TPUBOANIMX K HAPYIICHHIO IETOCTHOCTH TPyOOMpOBOJOB, Hamboiee
pacnpoCTpaHEHHBIMU  SABJISIIOTCSA:  MEXAaHUYECKHME TMOBPEKICHUS:  KOPPO3HUS
MeTajuia: 3aBOJICKOM Opak MpW M3rOTOBJIEHUHM TPYyO: IJoXas CBAapKa CTHIKOB MpHU
MOHTa)X€; HECTallMOHApHBIE TPOIECChl B TpyOaxX, COMPOBOXKIAEMbIE PE3KUMU
KOJICOAHUSIMU JaBJICHUS.

[Ipouiecc ydera yreduek HePTH TOCTATOYHO TpyaoeMoK. CyllecTBYIOT
CIELUAJIbHBIE KOMITBIOTEPHBIE MPOTPAMMBI ISl pacyeTa aBapUHHOIO MCTECUEHUS
HeTH M3 TPyOOIpPOBOJIAa MpU €ro pasrepmerusanuu. [Iporecc ucreuenus HedTu
U3 OTBEPCTHUS B CTEHKE TPYObI BKIIIOUAET B C€0s1 CIEAYIOLIME TPU CTAJIUU.

Ilepsas cmaous HaMOPHOTO UCTEUEHUS MPOUCXOAUT Tipu padoTarorieit HIIC
OT MOMEHTA aBapuH JO MOMEHTA OTKJIIOUEHHS MEepeKauynBaroleld cTaHuuu. B aTot
NEepUOJ [aBJICHUE B MECTE aBapMU HE MEHSETCS BO BPEMEHU U KOJHWYECTBO
BBITEKIIEH HE(TH OIpenessieTcsl pa3HOCThIO NaBJIECHUH, IMJIOMIAAbI0 OTBEPCTHUS U

NpOAOIZKUTCIbHOCTEIO 3TOI'O IEproJa.
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Bmopas cmaous WCTEUEHUS NPOUCXOJUT C MOMEHTAa OTKIIIOUEHHS
MEPEKAUYMBAIONIEH CTAHIIMM [0 MOMEHTA HW30JIIIUU I0- BPEKIECHHOIOy4acTKa
He(TEepoBOa JIMHCWHBIMU 3aJBWKKaMH. B TedeHwe »3ToW cTaauum HEPTh
BBITEKAET 4Yepe3 OTBEpCTHE MO JACUCTBHEM cOOCTBEHHOro Beca. [Ipu sTom B
HAWBBICIIUX TOYKAaX TPyOOIMpPOBOAA TMOCIEIOBATEIILHO TMPOUCXOAAT Pa3PhIBBI
CIUIOITHOCTH TIOTOKa M 00pa3yloTcsl TMOJIOCTH, 3alOJHEHHBIE HACBIIIEHHBIMU
napaMu HeQTH.

Tpemvsi cmadusi O€3HAOPHOTO MCTEUYECHHMsS] HAYMHAETCI C MOMEHTA
NEPEKPBITUS JIMHEWHBIX 3aJIBHJKEK, OTCEKAIOIIMX MOBPEXKIECHHBI y4acTOK
TpyOOmnpoBOJa, O MOMEHTa JIMKBUIAIMM AaBapUM WA TOJHOTO BBITEKAHUS
TpaHCHOPTUPYEMOM >KUAKOCTH. Ha 3Tol cTaauu HepTh TakKe BBITEKAET O]
JeHCTBHEM COOCTBEHHOI'O Beca.

[Io mepe BBITEKaHUS KUAKOCTH M3 TPYObl BBICOTHAs OTMETKA 3epKaia
TYMEHBIIAETCS, MOTOMY B pAacueTax YYMUTBIBAIOT, YTO 3Ta OTMETKA SBIAETCSA
¢yukuueri Bpemenu z =f[t). Ilocme mOCTHXKECHHS OMYCKAIOIIMMCS 3EPKaJIOM
OTMETKM BEpPIIMHBI V-00pa3HOr0 KOJEHAa JKUJIKOCTh B 3TOM  KOJICHE
OCTAHABJIMBAETCS, CTOJNO JKUIKOCTH paspeiBaercs. Jlamee 3epkano HedTu
OITYCKaeTCsl, HAaUWHas ¢ BEPIINHBI KOJIEHA TPYOBHI.

KoHTpoapHBIE BONPOCHI:
1. Kakue obmue TpeboBaHUs K CUCTEMaM OOHAPYKECHUS yTeueK?
2. HazoBuTe OCHOBHBIE NPUYUHBI, MPUBOSAIIME K HAPYIICHUIO LEIOCTHOCTHU
TpyOOIpOBOIA.
3. Kakue craguu BkItouaer B ce0s mpolecc ucredeHust ety u3 TpyoonpoBoja.

Onurure uX.
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Metoandeckue peKOMEHIAIMN TpeaHa3HAYeHBI IS CTYIEHTOB By3a «CeBepo-KaBkazckuii (hemepabHBIN

YHUBEPCUTET
Tlenu MeToAMYECKUX PEKOMEHIAITHH:
1. Meroaudeckoe COMPOBOXKICHHE TpoIlecca BBEACHHS M peanu3anun TpeboBanuit deaepaabHOTO
rOCYJapCTBEHHOT'O 00pa30BaTENbHOr0 cTaHAapTa Bbicmiero oOpazoBanusa (manee ®I'OC BO), momoms npu
pa3paboTke paboumMx y4eOHBIX MPOrpaMM JUCHUILUIUH H NPOPECCHOHAIBHBIX MOIYJIeH 00pa3oBaTeIbHON

nporpammsl (manee OI).

2. Cozmanme B 00pa3oBaTenbHOM  YUPEXKIECHHH  y4eOHO-METOAMYECKOTO  OOecTieueHUs

00pa3oBaTeIbHOTO MpoIiecca.

Meromuieckre peKOMEHAANN OMPEENIOT CYITHOCTh CAMOCTOSITENFHOW PadOTHI CTYIEHTOB B BYy3e, €6

Ha3zHaueHHE, ITIAHUPOBaHKE, (POPMBI OPraHU3alUU 1 BUABI KOHTPOJISL.
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Conep:xanue

1. HopmaTuBHOe 00ecniedeHue caMocTosITeIbHOM padoTsl B PI'OC BO.
2. HaznaueHue u BUABI CAMOCTOSITEIbHOI paGoThI CTY/1€HTOB.

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

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

— TpeOoBanust K 00s3aTEILHOMY MHHHUMYMY COJACpXKaHHS 0Opa30BATEIbHOW MPOTPaAMMBbI
IIOATOTOBKHU CIIELIUAINCTA, K YCIOBUAM €€ pealIn3alii U CPOKAM €€ OCBOECHUSA OIPENEIISAIOTCA HACTOAILIUM
(denepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM;

— OCHOBHasg oOpa3oBaTeibHasi IMPOrpaMMa IOATOTOBKH CHEIHAIMCTa COCTOUT M3 TUCIUILINH
OOIICHAYYHOTO M MPO(PECCHOHAIBHOTO ITUKJIOB, COCTOSIIUX W3 0a30BOM M BapHMATHBHOW dYacTell u
JTUCIUILIUH 10 BBIOODY;

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

Bo Bpemsi caMoCTOSITENbHONW MOATOTOBKHM 0OOydarolmuecsl JDOJDKHBI ObITh 0OECIeYeHBl IOCTYIIOM K CEeTH
Wntepuer. Peanuzaums oOpa3oBaTenbHON NporpaMMbl TOATOTOBKH CIIEHUANIMCTa AODKHA 00eCreurBaThCS
JOCTYTIOM KaXKJIOTO CTyJeHTa K OuOnmroTedHsiM (oHIAM 1 6a3aM JaHHBIX, (POPMHUPYEMBIM TI0 ITOJHOMY TEPETHIO
JUCLUIUIMH 00pa30BaTeIbHON MPOrpaMMBI U3 pacueTa 00ecleYeHHOCTH YUeOHHKaMU U Y9eOHBIMU MOCOOUSIMU HE
MeHee 0,5 sKk3emIuIsipa Ha OJHOTO CTyAeHTa. bubnmoreka By3a AOKHA HMMETh JIOCTATOYHOE KOJIMYECTBO
COBPEMEHHBIX YUEOHUKOB M YU€OHBIX OCOOHI 10 BCEM LUKJIaM AUCLUILIMH U MOCTOSHHO BOCIIOMHATHCS HAYYHOH
JUTEPATypOl ¥ NEPUOIUUECKIMHU U3AaHUsIMU HepTerazoBoro nmpoduis

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

° B paboueM y4eOHOM IUTaHE — B IIEJIOM MO TEOPETUYECKOMY OOYYEHHIO, KAKIOMY M3 IIHKIIOB
JHUCIUIUINH;
° B pabounx mporpaMMax y9eOHBIX TUCIHILINH [UKIOB TUCIUILTHH C Paclpeie]IeHneM TI0 pa3ienam

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

o CHUCTEMAaTH3allui U 3aKPEIUICHUS MOMYYEHHBIX TEOPETUYECKHX 3HAHUHM M MPAKTUYECKHX YMEHHU
CTYIECHTOB;

o yrITyOJICHUS U PACIIMPEHNUS TEOPETHYECKUX 3HAHUIA,

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

. Pa3BUTHS MO3HABATEIBHBIX CHOCOOHOCTEH M aKTHBHOCTH CTYAEHTOB: TBOPYECKOM MHHULUATUBBI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH, OPraHU30BAHHOCTH;

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

. (dhopMHpOBaHUs TPAKTHUECKUX (00IEeYyUeOHBIX M MTPOPECCHOHANBHBIX) YMEHHI 1 HABBIKOB;

o Pa3BUTHIO UCCIIEI0BATENBCKUX YMEHUM.

B yue6nOM nporiecce OV BBIACTSAIOTCS ABAa BUJIa CAMOCTOSTEIbHOM paboThI:

PN

AyAUTOpHas MO AUCLMNANHE, BHeayAMTOpHas No AUCUMM/INHE,
MEXANCLMNAMHAPHOMY Kypcy MEXANCLMMNAMHAPHOMY Kypcy
1
BbIMONHAETCA Ha y4eBHbIX 3aHATUAX, BbINOHAETCA N0 334aHMIO
NoA HENOCPeACTBEHHbIM npenogasatens, Ho 6e3 ero
PYKOBOZCTBOM MpenoAasaTens v no HenocpeACTBEHHOTO YYacTHA.

ero 3aaHuio

BreayauropHasi caMocTosTeNIbHAs padoTa - TUTaHupyeMas yaeOHas, yueOHO-HCcCIeI0BaTeNbCKast, HayqHO-
HCCIIeIOBAaTEIhCKas paboTa CTYIEHTOB, BHIIIOIHIEMAas BO BHEAYAUTOPHOE BpeMS 110 3aJaHHIO U MTPH METOTUIECKOM
PYKOBOZICTBE ITPEIIOAABATENsI, HO 0€3 €ro HeTOCPEACTBEHHOTO YIaCTHsl.

3. KoHTpoJIb caMocTOATEIbHOI padoThI CTYAeHTOB NpPenoAaBaTeIsIMH.
KOHTpOJ'IB CaMOCTOSTEIIbHOMI pa6OTBI CTYACHTOB IPCAYCMAaTpPUBACT:
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o COOTHECEHHUE COJICPIKAHUS KOHTPOIIS C LENSIMHU O0YyUCHHS;

. 00BEKTHBHOCTH KOHTPOJIS;

o BaJIMJIHOCTh KOHTpPOJI (COOTBETCTBHE MPEIBSIBISEMBIX 3aJaHU TOMY, 4YTO MPEANONaraeTcs
TIPOBEPHUTB);

o TG GEepeHIINAINI0 KOHTPOIBHO-H3MEPUTEIIBHBIX MaTEPHUAIIOB.

@DopMBI KOHTPOJISI CAMOCTOSITEIbHOM padoThI
[IpocMoTp 1 IpoBepKa BBIIIOTHEHUS] CAMOCTOATENLHON pabOoThI IIPENoJaBaTeIeM.
CamornpoBepka, B3aMMOIPOBEPKA BHIIIOJIHEHHOT'O 3aJaHus B IPyIIIIE.
OO6cy>kaeHue pe3ynbTaToB BHITOJHEHHON paOOTHI Ha 3aHATHH.
TectupoBaHue.
IIuceMeHHsIH onpoc.
YcTHBIM omnpoc.
WunuBunyansHoe cobeceqoBaHME.
Konnoksuym.
Ot4er o mpojenanHon padore.
0. 3amwuTta pedepaToB HWIU KypCcOBOH paOOTHI.
1. Tsopueckwuii KOHKYpC.
12.  UnTepHeT - KOHpEPEHITUH.
13.  Kontpomnbnas padoTa.

RBOoOoNoO~WNE

Kpurtepun oueHkH pe3yJbTaTOB CAMOCTOSITEILHON padoThl
Kpurepusimu olieHOK pe3yIbTaTOB BHEAYAUTOPHON CaMOCTOSTENILHOM pabOThl CTYACHTA SIBISIFOTCS:

o YPOBEHBb OCBOCHUS CTYJICHTOB y4eOHOTO MaTepHana;

o YMEHUS CTYJICHTa HCII0JIb30BaTh TEOPETUIECKUE 3HAHUS TPH BHIMOJIHEHUN TPAKTHYECKHX 3a/1a4;

o ¢dbopmupoBaHre HaOOpa W3 OOIIEKYIBTYPHBIX U MPOPECCHOHAIBHBIX KOMIICTEHIMH Oymyiero
CTICIMANINCTA;

o YMEHHS CTYACHTa aKTUBHO HCIIOJB30BaTh JJIEKTPOHHBIE 00pa30BaTEeNIbHBIE PECYpCHI, HaXOIUTh
TpeOyromuyrocs HHGOPMAIHIO, H3ydYaTh €€ M IPUMEHSTh Ha IPaKTHKE;

o 00OCHOBaHHOCTB M YETKOCTb M3JI0KEHUS OTBETA;

o o(hopmIIeHHE MaTepuala B COOTBETCTBUY C TPEOOBAHUSIMUY;

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

o yMeHHe YeTKO chopMmyimpoBaTh NpoliieMy, MPEAJIOKUB €€ peIICHHEe, KPUTHYECKH OICHUTH
pelIeHUEe U ero MOCJIeICTBHUS;

J yMEHUE M0Ka3aTh, MPOAHATN3UPOBAThH allbTEPHATUBHBIC BO3ZMOXXHOCTH, BAPHAHTHI ICHCTBUI;

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

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



