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JlaGopaTopnas pabora Ne 1
OmnpenesieHue MaccoBOi KOHIEHTPAIIMU He(PTENPOAYKTOB

B MP00axX CTOYHBIX BO/

Hear u comepxanue padorbl:  VI3ydyeHHe METOAMKUA ONpEIEICHUS
MacCOBOM KOHIIEHTpAlMK HEPTEHIPOAYKTOB B MPOOAX OUUIIEHHBIX CTOYHBIX BOJI
METOJIOM KOJIOHOYHOH XpOMOTOTpa(HH ¢ TPaBUMETPHUECKUM OKOHUAHUEM

1. Teoperuueckoe 000CHOBaHHE

Meton omnpeneneHuss MacCOBOM KOHIIEHTpAllMM OCHOBAaH HA W3BJICYCHUU
HE(PTENPOAYKTOB M3 AHAJM3UPYEMBIX BOJ OpPraHUYECKUM PACTBOPUTEIIEM,
OTIEJIEHUU OT TMOJAPHBIX COEAMHEHMM JIPYTHX  KJIACCOB  KOJIOHOYHOM
XxpoMoTorpapueii Ha OKCHIE aIIOMUHUS U KOJMYECTBEHHOM OIpeeICHUN
TPAaBUMETPUYECKIUM METOJIOM.

Hopmbl morpemHocreid uamepenuit ycranoBieHsl ['OCT 27384 «Bopa.
Hopmbl norpentHocTy u3aMepeHuii COCTaBa U CBOMCTBY.

Hactosmass metoauka oOecrieuMBaeT IMOJydye€HUE pPe3ysbTaTOB aHaIM3a C
NOTPEUIHOCTSAMM,  HE  MPEBBIIAOIIMMU  3HAYEHHWH, PpACCUUTAHHBIX IO
COOTHOILIEHHSIM, IPUBEJICHHBIM B Tabnuiie 1.

Tabnuna 1 — 3HaueHne XapaKTepUCTUKU MOTPEUTHOCTH U €€ COCTABJISIONINX

MeTtoanydeckasi XapaKTEpUCTUKA
Juamna3on Hopmatus Hopmarus
OTpeaesIeMbIX ITorpeniHocTs, ONEePaTUBHOIO OTEePaTUBHOIO
CoZEpKaHUM, 3, % KOHTPOJIA KOHTPOJIA
Mr/om> (P=0,95) BOCIIPOM3BOJAMMOCTH, | cXoauMocTH, d, %
D, % (P=0,95, n=2)
(P=0,95, m=2)
IIpupoHbIe BOBI
0,3-0,9 50 69 53
> 0,9 25 35 26
CTOYHBIE BOJIBI
0,3-0,5 50 69 53
>0,5-50 25 35 26




> 5() | 10 | 14 | 11

po0;

2. CpencrBa u3MepeHuii, BcioMorartejibHoe 000py/10BaHue,
MaTepHuaJibl, peaAKTHUBbI
2.1 CpencTBa u3MepeHuii, BCoMoraTelibHoe 000pyJ0BaHUE.
Becobl nabopatopHbie 2-T0 Kjacca TOYHOCTH;
Bentuiiatrop BH 10-Y4;
Tepmometp KIII-14123.

2.2 Tlocyna

Koa0s! kornueckue K-205-TXC;
Xonoauneauk XIIT;

Kont6a KH-500;

Boponka B/I-3-1000;

Humaap 1-1000;

Mensypka 100;

CrakaHuuKu 111 B3BEIIMBaHuUs (OIOKCHI);
[Munerkn MepHsble ¢ aenenusamu 0,1 e’

ByTbun ¢ mputepthiMu mpodkamu 2000-3000 cm® s ot6opa M XpaHEHUs

Komnoaka ¢ okcuIoM aJlrOMHUHUSL.

2.3 PeakTuBnl

I'excan;

Yraeposa 4eThIPEXXJIOPUCTHIN;
Xmopodopwm;

ANIOMUHUS OKCHULT;

HaTtpuii cepHOKHCIIBIN;
Kucnora consnas;

Kucnota cepnas.

Bce PEAKTHUBLBI JOJIZKHEBI OBITH KBaJ'II/I(l)I/IKaHI/II/I HC HMXC X.4.



3. Yka3aHus 1o TexHuke 0e30MacHOCTH
3.1 JlaGopatopHas paboTa BBIMOJTHSAETCS TOJIBKO IMOCIE WHCTPYKTaXKa IO
TEXHUKE O0€30MacHOCTH C 0053aTeNbHON POCHHUCHIO CTYJEHTOB B JKypHaJle IO
TEXHUKE 0€30MaCHOCTH.
3.2 [omyck CTyAGHTOB K BBHINOJHEHHIO JabopaTopHOoil  paboThI

OCYHICCTBIIICTCA TOJIBKO B IIPUCYTCTBUH IIPCIIOAABATCIIA.

4. OTOop u XpaHeHue NPood
4.1 IIpoObl BoOJbI OTOMpAIOT B CTEKISHHBIE E€MKOCTH C MPUTEPTHIMU
npoOkamu. Ecnu onpenenenue HeTENPOAYKTOB B A€Hb 0TOOpa HEBO3MOXKHO, TO
npoObl  KOHCEPBUPYIOT 2-4 CM’IKCTpareHTa (4ETHIPEXXJIOPHCTHIA  YIJIEPOL,
xnopodopm) Ha 1 aM’BoABI. 3aKOHCEPBMPOBAHHBIE NPOOLI MOI'YT XPAHHMTHCS B
TEYCHHE JBYX HEICIb.
[Tpu onpenenennn HepTENPOAYKTOB METOJOM KOJIOHOYHOM XpoMoTorpadun

00BEM IPOOBI IOJDKEH COCTABIIATH HE MeHee 3 — 3,5 m°,

5. TloaroroBka K BbINOJHEHUIO U3MePEeHUit

[Tpu NOArOTOBKE K UBMEPEHUAM MPOBOJASITCS CIEIYIOIINE padOThI:

B crexnsanyto TpyOky mimmnod 10 cm u gumamerpom 0,7 - 1,0 cm (c
OTTSIHYThIM HMKHMM KOHIIOM) MOMEIAIOT CTEKJIIHHYIO Bary cioeM 0,5 cm, 3aTem
2 — 3 cM OKcHJa aTIOMUHUS U CHOBA CTEKJISIHHYIO BatTy. C0i OKCcH/Ia allFOMHHHUS B
2 — 3 cM gocrtaroueH s norsomieHus 50 — 100 Mr moiasipHbIX COEAMHEHUIA.
Oxcu adtOMUHMS B KOJIOHKE MEHSIETCS TIOCIIEe KaXKI0M MPOOBbI.

Mematompue  BAMsiHUS, OOYCIIOBJICHHBIE TNPUCYTCTBUEM B Tpode
OpPraHMYECKUX BEIIECTB JPYTUX KJIACCOB, YCTPAHSIOTCS B XOJ€ aHaIW3a: OJHU
OCTaIOTCSl HEPACTBOPUMBIMHU B rekcane, Jipyrue (heHosbl, HahTEeHOBbIE KUCIOTHI)

COpOUPYIOTCSI OKCHIOM aJTFOMUHUS.



6. BbimosiHeHne U3MepeHUi

BpInonHAIOTCA ClIeAyIOIUE ONEepalvu:

3 — 3,5 nM° IpoObI BOABI HOAKUCIAIOT COIAHOM Kucnotoit (p = 1,19 r/em?)
no pH < 5. 3arem mpumusaror 150 cm® xmopodopMa MM YETHIPEXXIIOPHCTOTO
yriiepoaa u nepeMmemuBator B TeueHne 10 muH. boisbinyro yacte BOJHOTO CiOS
NepesiuBaloT B JIPYrol COCyll, U OCTaBIIMICS CIOM BOABI M cloil xyopodopma
IIOMEINAIOT B JIOIOIHUTENLHYIO BOPOHKY BMECTUMOCTEIO 500 — 700 cm?,

UYepe3 15 MuH. CIUBAIOT HWKHUM CJIOW XJI0podopMa B KOHUUYECKYIO KOJIOY
(V = 500 cm®), crapasch He 3aXBaTMThb HHM BOIBI, HU HPOMEXKYTOUYHOIO CJIOS
AMYJIbCUH.

[lepenuBatoT BOAHBIM PacTBOpP M3 BTOPOrO COCYAa B NEPBBIM, Tyla XK€
CIIMBAIOT BOJHBIM CJIIOW C SMyJIbCHUEH W3 JEIUTEIbHOM BOPOHKH, TOOABIISIIOT
BTOpPYIO mopuuio xjopodopma 150 cm® ¥ CHOBa mEpeMENMBAIOT MEINATIKON B
TedyeHue 5 — 7 muH. CHOBa CIMBAIOT OOJIBIIYIO YacTh BOJAHOTO CJIOS, @ OCTATOK
MIEPEHOCHT B ICJIUTEIBHYIO BOPOHKY. Uepes 15 MUH. OTAEISIOT BTOPOM SKCTPAKT.

Konby ¢ sKkcTpakToM CTaBsT Ha 3aKPBHITYIO DJEKTPOIUIUTKY M OTTOHSIOT
xj0podopm, moka He ocranerca 10 — 20 cm® pactsopa. [locie ocThIBaHMS PaCTBOP
nepennBaloT B OIOKC, OCTaTKH XJIOpoopMa HCHApAOT B IMOTOKE BO3AyXa OT
BEHTWISATOpA. DBIOKC B3BEIIMBAIOT uepe3 Kaxkaple 2 MHUH. A0 MOJy4eHUs
CTaOMJIBHOM MacChl, MOKA3bIBAIOLIEH COJIEpKaHUE IKCTPATUPYEMbIX BEIIECTB.

OcCTaToK Mmocie OTTOHKH XJ0pohopMa pacTBOpAIT B 1 — 2 ¢M® H — rekcana;
MOJYYEHHBIA pPACTBOP MPOMYCKAIOT Yepe3 KOJIOHKY C  OKCHAOM aJlOMHUHUSA,
IPOMBIBas HECKOJIBKUMH MOPLHUAMH H — rekcana (Bcero 41 — 45 cm?).

H-rexcan ypansroT u3 Orokca HMCMapeHWeM MpU KOMHATHOM TemImepaType
BEHTHJIATOPOM (TaKKe Kak U XJI0poGopm).

Pa3nocTe Mexy Maccoi OroKca M OCTaTKoM Tocie yaaneHnuss H-rexcana u
Maccoil MycToro OloKca ompeaenseT coiepxaHue HedTEenpoAyKTOB B Ipode

CTOYHOM BOJIBI.



7. O0pabdoTKa pe3yIbTaTOB M3MepeHuil
ConepkaHue MacCcOBOM KOHUeHTpanuu HedrenpoaykroB X (B mr/mm’)

paccumMThIBaeTCs 1Mo hopmyIie:

X = (1’1’11 — mz)IOOO/V,

rie m; - Macca OroKca ¢ OCTaTKOM ITOCIE YAaJICHHS reKcaHa, MT;
m; - Macca IycToro OrKca, MT;
\Y% - 00BEeM OO, B3ATOM I aHAIN3a, CM°

Jnst  1ByX mapajuleNbHBIX ONpPEAENICHUH TOJIy4aroT JBa 3HAYEHUS
KOHLEHTpauuu X; U Xz, pacCUMTHIBAIOT CpeaHEe apu(PMETHUECKOE 3HAYEHUE U

OICHHUBAIOT JOCTOBCPHOCTD ITOJIYYCHHBIX PC3YyJILTATOB I10 Ta6HI/I]_I€ 1.

8. Conepixanue oTuera u ero gpopma
8.1. B oTtueTe nOKHBI OBITH IPUBEICHBI:
- HOMep J1abopaTopHOi paboThI, €€ TeMa U 11eTb PaOdoThI;
- KpaTKasi Teopus 1o TeMe padOoThI;
- ammapaTtypa U PeakTUBHI;
- IOPSIOK BBIMIOJTHEHUS PaOOTHI;

PesynbpTaThl paboThl 1OHKHBI OBITH 3aHECEHBI B TAOIHILY.

Tabmuma 2 — Pe3ynpTaThl oOmIpeAcIeHUST MacCOBOM KOHIICHTpPAIMH

He(TENPOAYKTOB B CTOYHOM BOJIE

Ne Macca 6rokca ¢ Macca O6bem KoHnuentpanus
U3MEpPEHHUsl | HePTENPOIYKTOM, IIyCTOTO poObl BOJIbI, | HE(TENPOIYKTOB
m;, MT Or0KCa, V, cm? B CTOYHOMH BOJE,
my, M X, mMr/am’
I
I1

9. KoHTpoJibHBbIE BONPOCHI M 321IUTA Pad0OThI
9.1. Kak onpexensieTcss MaccoBasi KOHIICHTpaIusi HePTEIPOIYKTOB B Mpobe

CTOYHBIX BOJ?
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9.2. Kak oneHnBaeTcs JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIHTATOB?

JlaGopaTopHas padora Ne 2
OmnpenesieHue coaep:kaHusl B3BeIEHHbIX BeLIECTB U 00111er0
coJiep:KaHus MpuMeceil B Mpodax CTOYHBIX BOJ

IrpaBUMETPUYECCKUM METOJAOM

Hear u cogep:kanue padorbi: V3ydeHne MeETOAMKHA ONpeaeiaeHUs

MAaCCOBOM KOHIUEHTPAIMU MPUMECEN B CTOYHBIX BOJIAX.

1. Teoperuueckoe 000CHOBaHHE

HaCTOHHIa}I MCTOJHUKAa KOJIMYCCTBCHHOI'O XHMMHYCCKOI'O aHAJIM3a MOOJIDKHa
00eCIeYnTh IIOJIYUYCHHUC PC3YyJIbTATOB C IIOI'PCIIHOCTAMH, HC IIPCBBIIIAIOIIUMHA

3HAYEHUM, TPUBEIEHHBIX B Tabuie 3.

Tabnuna 3 — 3HaueHus MOTPEITHOCTH B €€ COCTABJISIOIINX

Jlnamna3oH [TorpemHocTsh HopmatuB onepatnBHOTO KOHTPOJIS
U3MEPSEMBIX A, mr/om? BOCIIPOU3BOUMOCTH (JIs1 ABYX
conepKanuii, Mr/am’ U3MeEpeHni m =2),
I, Mr/mm?
B3Bemiennsie BemecTsa
2,0-10,0 | 1,4
10,0 — 50,0 2 2,8
> 50,0 5 7,0
Ob6miee coneprkanue mpumecei
10,0 - 100,0 5 7,0
>100 10 14,0

>100




2. CpeacrBa U3MeEpeHui, BCIIOMOIaTeJIbHOE o0opynoBaHnme,
MAaTepPHAJIbI, PEKTUBBI

2.1 CpencTBa u3MepeHuid, BCIIOMOTaTeIbHOE 000PY0BaHUE

Becobl mabopaTtopHbie 2-T0 Kjlacca TOYHOCTH;

[lIxad cymunbHbIN 00111€1a00paTOPHOTO HA3HAUCHHS;

[leur mydenbHas;

[TnuTKa AMeKTprdecKas ¢ 3aKpbITOM CIUPaANbIO;

bans BogsHasi;

YcTpoiictBo s GUIBTPOBaHUS MPOO TOJ BaKyyMOM C HCIIOJb30BaHHEM

MeMOpaHHBIX QUITBTPOB;

Hunuunapel mepasie 1 (3) —500; 1 (3) — 1000;

Bopounku nadoparopusie B-56-80XC;

Kon6s1 xornueckne Ku-2-500-40 TXC; Ku-2-1000-42;

Crakansl xummuueckue B-1-500 TC;

Crakanuuku A B3BemrBanus (Orokceel) CH-45/13, CH-60/14;

Yamiku Boinmaputenbubie 3 (4);

Turnu dapdopossie ¢ kpbiiikamu 3 (2);

Yamxu 6uonornyeckue (Ilerpu) YbH-1-100;

DKCHKATOD;

[Iuaner.

2.2 PeakTuBBI 1 MaTEpUAIIBI

OunbTpsl MeMOpaHHbIE ¢ pazmepoM nop 0,45 MKM JTH000r0 THUIIA AUAMETPOM
He Oosiee 6 cM, ycToruuBbie K HarpeBaHuto npu 100 °C, unu GuibTpel OyMakHbIE
00€330JICHHBIC «CUHSIS JICHTa» JuaMeTpoM He Oosee 11 cMm;

ConsgnHas KUCIIOTa;

Bopa nuctunnupoBaHHasi;
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3. Yka3aHud 10 TEXHHUKeE 0€30IaCHOCTH

3.1 JlaGoparopHasi paGoTa BBINMOJHAECTCS TOJBKO TMOCIEC HHCTPYKTa)ka IO
TEXHUKE O€30MacHOCTH C 0053aTebHON POCHHCHIO CTYJAECHTOB B JKypHAJle IO
TEXHHUKE 0€30MaCHOCTH.

3.2 Jlomyck  CTYACHTOB K  BBINOJHEHUIO  JIaOOpaTOpHOW  pabOThI

OCYHICCTBICTCA TOJIBKO B IIPUCYTCTBUU IIPCIIOAaBaTCIIA.

4. OT60p M XpaHeHHue MPoo

4.1 TIlocyny, mnpeaHa3Hau€HHYHO s oOTOOpa HW XpaHEHHs Mpoo,
MIPOMBIBAIOT PACTBOPOM COJITHOM KHCHOTHI 1:1, a 3aTeM IUCTUIUIMPOBAHHOMN
BOJIOH.

4.2 IIpoObl Bombl OTOMpPAIOTCS B CTEKISIHHYIO Tocyny. Mcmonb3oBaHue
MOJIUATUIICHOBOM TMOCY/IbI JTOMYCKAETCs, €CJIM aHAIU3 MpoObl OYJET BBHIMOJIHEH B
TOT K€ JICHb.

O6beM oTOupaeMoii mpoObl HoKeH ObiTh He MeHee 1000 cm® mpm
COAEPKaHUM B3BEIICHHBIX BemecTB mMeHee S0 mr/am® u He meree 500 cm’ npu
COJEPKaHMH B3BELICHHBIX BemmecTs 50 Mr/aM° U BbIIIE.

4.3  TIpoObl aHaMM3UPYIOTCS HE TI03XKe, yeM uepe3 6 4. [locie orbopa miam

XpaHeHUs B XoJjoauiabHuKe npu t < 5 °C He Oonee 7 nHEM.

5. oaroroBkKa K BbINOJHEHUIO U3MeEPEHUI

5.1 IloaroroBka MEMOpPaHHBIX (PUIBTPOB.

@uibTphl KUISATAT B JUCTHILIMPOBAHHOW Boje 5 — 10 muH. 3 pa3za, ciauBas
MOCJIe KaKJI0ro paza BOAY M 3aMmeHsisa e€ cBexxel. 3areM (puiIbTphl MOMENIAIOT B
yamiku [letpu u cymat B cymmnsHoM mkady npu 105 °C B Teuenue vaca. Yuctbie
(GUIBTPBI XpaHAT B 3aKPBITHIX yalikax [letpu.

[lepen wucnonb3oBaHueM QUIBTP MapKUPYIOT MITKUM KapanpamoMm. C

MOMOIIbIO TIMHIIETA TTOMEIAIT B MapKUpPOBaHHBIN Orokc, cymar npu 105 °C B
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TEUEHHE Yaca, OXJIAKIAIT B AKCUKATOPE U B3BEIIMBAIOT 3aKPBIThIM OIOKC C
GUIBTPOM HA AHATUTHYECKUX BEcax.

5.2 IloaroroBka OymMaXHbIX (PUILTPOB.

bymaxubsie 00e330€HHBIC  (QUIBTPHI  «CUHSA JIGHTa» MapKHPYIOT,
CKJIQJIBIBAIOT, TIOMEIIAIOT B BOPOHKM u mnpombiBaroT 100 — 150 cm?
JTUCTUIUPOBAHHON BOJIBI.

3aTeM MUHIIETOM BRIHUMAIOT (PYIIBTP U3 BOPOHKH, TOMEIIAIOT B CIIOKEHHOM
BU/JIC B MApPKUPOBAHHBIN OIOKC M BBHICYIIUBAIOT B CylIwibHOM mikady npu 105 °C B
TE€YCHHE Yaca. 3aTeM OXJIaXIal0T OIOKCHI C (PUIBTPaMH B SKCUKATOPE U, 3aKPbIB UX
KpBIIIIKAMH, B3BCIIMBAIOT HA AHAIIMTHUYECKUX Becax. [loBTopsitoT mpouenypy
CYILIKH JI0 T€X IMOp, NTOKa pa3HUIla MEXK/y B3BEIIMBaHUAMU OyaeT He Oonee 0,5 mr.

5.3 IToaroroBka THUTJIEN.

®apdopoBbie TUMIIM C KPBIIIKAMU MPOMBIBAIOT PACTBOPOM  COJISTHOM
KHUCJIOTHI, 3aTEM JAUCTUUIMPOBAHHOW BOJIOH, cymaT, npokaiuBatoT mpu 600 °C B
TEUEHHUE 2 YaCOB, OXJIAXKIAIOT B IKCUKATOPE U B3BEIINBAIOT.

[IoBTOpSIFOT MOpOKaNMBaHWE JI0 TEX TMOp, INOKAa pa3HUIA MEXKIY
B3BEIIMBaHUAMU OyJieT He Oonee 0,5 mr.

5.4 IIpurotoByieHUE pacTBOPa COJITHOW KUCIOTBI

30 cM® COMSTHOM KHCIOTHI cMemuBaroT ¢ 170 cm? JTACTUIIAPOBAHHOMN BOJIBI.

6. BbinmoJiHeHHe aHAIU3a

6.1 OnpeneneHue B3BEIMIEHHBIX BEIIECTB C UCMOJIb30BaHUEM MEMOPAHHOTO

¢bunbTpa.

MeMmOpanHbiii GUIBTP 3aKpENHUTh B YCTPOMCTBE ISl (UIBTPOBAHUS U
MPOIMYCTUTh TINATEIbHO MNEPEMEIIAHHBI OTMEPEHHBIH 00bEM aHaIU3UPYEeMOn
BOJBI, MOCJEIHUN 3aBUCUT OT KOJM4YECTBA B3BecH. Macca ocajika B3BELIEHHBIX
BEIECTB Ha (UIbTpE JODKHA OBITh HE MeHee 2 Mr W He Oomee 200 wr.
[IpucTaBmMii K CTEHKaM BOPOHKH ISl (PUIBTPOBAHUSI OCAJOK CMBIBAIOT Ha

MeMOpaHHbINH GUIbTp Topien GunbTpara.
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[To oxonwanuu ¢QunpTpoBaHUs (UIBTP C OCAIKOM ABAXKIbI MPOMBIBAIOT
JTUCTUIMPOBAHHOM BOAOW  mopuusMu 1o 10 cM’, H3BIEKAIOT NHMHLIETOM H3
ycTpoiicTBa AJii (UIBTPOBAHUS, MOMELIAIOT B TOT € OIOKC, MOJCYIIMBAIOT
CHaJaJla Ha BO3JyXe, a 3aTeM B cymmmibHOM mikady npu 105 °C B TeueHue yaca,
II0CJIE 4ero B3BemMBarOT. IIoBTOprOT mponeaypy CymKd A0 TeX IOp , IOKa
pa3HuLa MeXAy B3BelIMBaHUAMU OyneT He Oosee 0,5 mr npu macce ocaaka 50 mr
u MeHee U 1 mr ripu Macce 6osee S50 mr.

6.2. OnpeneneHue B3BEIICHHBIX BEIIECTB U HUCHOJIb30BAaHUEM OYyMa)KHOTO
bunbTpa.

[ToAroTOBIIEHHBI W CJE€rka CMOYEHHBIM (UIBTP MOMEIIAIOT B BOPOHKY,
yepe3 Hero QuIbTPYIOT 00bEM BOABI.

[lo oxkoHYaHuUM QUIBTPOBAHMS JAIOT BOAE CTE€Yb, (QPUIBTP C OCAIKOM
TPHKIBI IIPOMBIBAIOT IMCTHILIMPOBAHHON BOJON MOPIUsAME 110 10 cM>, 0CTOPOIKHO
NUHIETOM BBIHUMAIOT U MOMELIAIOT B OrokC. PUiIbTp BRICYHIMBAIOT 2 Yaca Ipu
105 °C, oxnaxx1arT B SKCHKAaTOPE U, 3aKPbIB KPBILIKY, B3BEIINBAIOT. TpeOoBaHUs
K B3BELIMBAHMIO 11O II. 6.1.

6.3. Onpenenenue 00IIETO COACPKAHUS TPUMECEH.

BemmapurtenbHble Yallkd MOMEHIAIOT B BOJSHYIO OaHIO,  ITOCTENEHHO
MPWIMBAIOT TINATELHO OTMEPEHHBIM TEPEMENIaHHBIA O0BEM aHAIM3UPYEeMOU
BOJIbI, coqepxkaniet ot 10 go 250 mMr mpumeceil, u ynapupatot 10 oobema 5 — 10
cM’,

[IpoOy mnepeHocAT B TUTellb, NOATOTOBIECHHBIM 1O M. 4.3, yamky
MPOMBIBAIOT AMCTWJIMPOBAHHON BOJAOW MOPLUSAMU B THUIJIb. YTNApUBAIOT MNpPOOy
0CyXa.

[locne BbIMapuBaHWs AHO TUIJISA JUIsl YHOAJEHHUS HAKUNM NPOTHUPAIOT
COJISTHOM KUCIIOTOM Y NMPOMBIBAIOT JUCTUIJIMPOBAHHOM BOJIOM.

Turens nepeHoCsT B CyIIMIbHBIN MIKad U cymart no TpedoBanuto 1. 5.3.

7. O0padoTKa pe3yJbTaTOB U3MEPEHHUIL.

CopeprkaHre B3BELIEHHBIX BEILIECTB B AHAIM3UPYEMOI poOe paBHO
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Cx = (myo — my)-1000/V , (mr/mm)

rie my, - Macca 0rkca c MEMOpPaHHBIM MU OyMaXXHbIM (PHIBTPOM C OCAIKOM, T;
mg - Macca OrKca ¢ QUIBTPOM 0 OIBITA, T
\Y% - 00beM Npo(UILTPOBAHHOM BOJIBI, IM°.

Ob1ee cogeprkanue mpuMecei B mpooe onpeessioT o GopMmyiie:

C = (m; —my) 1000/V , (mr/om?)

rame m; - Macca THIJs, T;
m; - Macca TUIJIS C OCaJIKOM, T;
\Y - 00beM MpoObI BOBL, B3ATOM Ul yIIApUBAHUS, IM°.

Pe3ynbraT KOJIMYECTBEHHOTO aHanu3a npeacTasisitoT B Bune C + A, rae A -
XapaKTepUCTUKa MOrpemHocTd usMepenus npu P = 0,95 (npunumaercs nns

KOHKPETHBIX YCJIOBHI 1o TaoI. 1).

8 Coaep:xanne otyera u ero gpopma

8.1 B oTueTre J0IKHBI OBITh MPUBEICHBI:

- HOMeD J1abopaTopHO# paboThI, €€ TeMa U 11eIb PaOdOTHI;
- KpaTKasi Teopusi o TeMe paboThI;

- amnmaparypa U peaKkTUBBI;

- MIOPSJIOK BBIMOJTHEHHS PaOOTHI;

- pe3yJIbTaThl PA0OTHI TOJKHBI OBITH 3aMTMCAHbI B TAOTHUILY

Tabnuna 4 — PesynbpTarhl onpeneneHusl CoAep)kaHus MpuMece B mpoode

CTOYHBIX BOJ

No Macca Macca O6bem Conepxanu | Macc | Macca | OOwe O6mee
U3MEpEeHU Orokca ¢ | Orokca | mpoUILTPOBAHHO e a MyCTOT M coJiep>KaHu
A ¢bubTpOM o it BozIbI, AM> B3BEILICHHBI | TUTJIA, 0 BOJIBI € nmpumecei
, Mgo, T OTbITa X BEmECTB, | mp, T | turg, | V, oM’ | Bopobe C,

, My, T Cy, Mr/oM> m, T mr/om?

II

9 KoHTpOJIbHBIE BONPOCHI M 3alIIUTA PA0OTHI



14

9.1 Kak onpenensitorcsi ofImiee coaepaHHe B3BEIICHHBIX BEIIECTB HU
npuMecei B mpoOe CTOUHBIX BOA?

9.2 Kak o1ieHuBaeTcsi JOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB?
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JlabopaTtopnas paGora Ne 3
OmnpenesieHue MacCOBOM KOHLIEHTPALMHT

He()TH U He(PTENPOAYKTOB B IOYBE

Henr u comepxanue padorbi:  V3ydyeHne METOOUKH ONpENeTIeHUs

MacCOBOM KOHIIEHTPALIMKU HEPTU U HEPTEIPOYKTOB B TIOUBE.

1. Teoperuueckoe 000CHOBaHHUE

Meton omnpeneneHuss MaccOBOM KOHLIEHTPAalMM OCHOBAaH Ha W3BIICYEHUU
HEe(TENPOAYKTOB U3 aHATU3UPYEMBIX MTPOO MOYBBI OPraHUYECKUM PACTBOPUTEIIEM,
OTIEJICHUU OT TMOJSAPHBIX COEAMHEHHMM JPYyTrUX KIACcCOB KOJIOHOYHOU
XxpoMoTorpapueii Ha OKCHJE aJIOMUHUS U KOJIMYECTBEHHOM OIpPEJEICHUN

T'paBUMCTPHUICCKNM MCTOJO0M

2. Annmapartypa U peakTHBBI

Becwl mabopaTopHbie aHATUTUYECKHUE;
CymmnbHbIN mKad;

bans BojsiHAsI € 3aKpBITHIM 000TPEBOM;
XpoMmoTtorpaduueckast KogoHKa BeicoTolt 10 — 15 cm u iuamerpom 1 — 2 cwm;
CuTo ¢ pa3mMepoMm siUeeK B CBETY 1 MM;
OuabTphl «Oenas JIeHTaY;

Kon6bI cTeKIAHHbIE, TepMOCTOlKHE, 160 cM;
CTakaH4MKH JJI1 B3BELIMBAHUA 5 cM?;
Xmopodopm, X.4.;

H-rekcan, x,4..;

Oxcup almoMHUHHS, Y.]1. a.;

BonokHO cTEKIITHHOE.
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3 ¥Yka3aHus N0 TeXHUKe 0€30NaCHOCTH

3.1 JIaboparopHast paboTa BBIOJTHSETCS TOJIBKO IOCIE WHCTPYKTa)ka IO
TEXHUKE 0€30MaCHOCTH C 0053aTeIbHON POCIUCHIO CTYJEHTOB B )KypHAaJe
10 TeXHUKE 0€30IacCHOCTH.

3.2 Jlomyck  CTYOEHTOB K  BBINOJHEHHIO  JIAOOpAaTOpHOW  pabOTHI

OCYIIECTBIISIETCA TOJIBKO B MPHUCYTCTBUU MPEIOIaBATEIIA.

4 MeToauKAa BBINOJHEHUS] padoThl

OT60p U XpaHeHHE MPOO MOUBBI OCYIIECTBISETCS COTJIACHO TPEOOBAHUSIM

I'OCT.

OOpaszer; mouYBbl MPOCYIIMBAIOT, U3MENBYAIOT U MPOTUPAIOT YEPE3 CUTO C
pa3MepoM siueek B cBeTy | MMm. M3 oOpa3ua orbuparot nmpoOy moussl Maccoi 10 —
100 r., KOTOPYIO BBICYIIMBAIOT JO MOCTOSHHOW MacChl.

Hagsecky mpoObl momemarT B KonOy oobemoMm 160 cM® M cmaumBaror
XJIOpOPOPMOM 10 BJIAKHOTO COCTOSIHMS. 3aT€M HECKOJBbKO pa3 IMPOBOIST
SKCTpakMioo mnyreMm po0asienus 10 — 15 cM® xmopodopma 10 MmojiydeHHs B
nocJeHe MopUuu OECLIBETHOTO KCTPAKTA.

DKCTpPakT M3 KOJOBI CIMBAOT B cTakaH eMKkocTeio 50 — 100 cm’.
[TonyyeHHyt0 XJI0pO(GOPMHYIO BBITSXKKY BBIIAPUBAIOT B BBITSDKHOM IIKAady Ha
BOJISIHOM OaHe.

OcTraBuuiics B CTaKaHe MOCIE UCTIapEHUs XJI0poopMa 0CaZoK PaCTBOPSIOT
5 — 10 cM® H-rekcaHa U MEPEHOCAT B XPOMOTOIPapMUECKYIO KOJOHKY, CTAKAHYMK
OIIOJIACKUBAIOT HECKOJBKO pa3 2 CM® H-T€KCaHa M JTOT CJIMB TaK K€ BHOCAT B
KOJIOHKY.

[Tocne oxkoH4yaHus (UIABTPALMU uYepe3 CJIOM OKCUAA ATIOMUHHUS KOJOHKY
IPOMEIBAIOT 2 — 3 mopuusMu H-rekcana (o 2 — 3 cm®). CTakaH4uk ¢ pacTBOPOM
HeTEenpoayKTOB B H-rekcaHe (OCBOOOXKICHHBIX OT TOJIAPHBIX COCIUHEHUMN)
MOMEIIAETCs] B BBITSDKHOM IIKad, I/ie H-TEKCaH HUCHapsercs Npu KOMHATHOM

TEMIIEPATYPE B IOTOKE BO3yXa.
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ITocne ITOJIHOI'O YAAJICHUA H-I'CKCaHa CTaKaH4YUK B3BCIIINBAIOT,
BBIICPIKMBAIOT B TCUCHHC I10J1ydaca AJI ITOJIHOT'O UCIIApCHUS H-T'CKCaHa.
HOBTOpHO B3BCHIIMBAIOT HaA AHAJIUTHYCCKHX BCCaX H, IIPH COBIIAJACHHUU

MacCChI, aHaJIN3 3aKaHYHUBArOT.

5 O0pabdoTka pe3yJbTaTOB U3MepeHUil

Conepxanne He(TEIPOAYKTOB B TOUBE (MI/KT) BBIUUCISIETCA TTO POopMyJIie
A

C =—-1000 ,
B

rae A- KoamuecTBO He(TENpOoIyKTOB B Ipole, MT;

B — HaBecka 1ouBkl, B3STOM JJIsS aHAIu3a, T.

6 Conep:xkanue oT4yeTa u ero popma
6.1 B otueTe 10KHBI OBITH IPUBEICHBI:
- HOMep J1abopaTopHOU paboThl, €€ TeMa U 1eJb paboThI;
- Kparkasi Teopus Mo TeMe padOoThI;
- amnmaparypa U MaTepHaJbl;
- METOAMKa U NOPSAJIOK TPOBEACHUS padOTHI;

- pe3ynbTaThl padOThI TOJKHBI OBITH 3aIMCAHBI B TAOJIHILY.

Tabmuua 5 - Pe3ynbTaThl onpeaesieHus coaepxaHus He(TENpoayKTOB B

I1IOYBC
Ne KomuuectBo Hagecka mipo0bI 1104BHI, B, Conepxanue
M3MEpEeHUs He(TEnPOaYKTOB, A, MT r HedrenpoaykTo, C, MI/KT

I

11

7 KoHTpoJbHBbIE BONPOCHI M 3a1UTA Pad0OThI
7.1 B d4em  3akiroyaercs ~ METOJIMKA  ONPENENICHHS  COJIepHKaHUS
He(TENPOAYKTOB B MOYBE?

7.2 Kak BeInoJiHsieTcst pabora?
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JlabopaTtopHasi paGora Ne 4 - 5

OmnpenesieHue copepKaHusI CEPOBOIOPOA B MOUYBE

LHeas u coaepxkanme padorbl: l3yueHue U OCBOCHHE METOAUKHU
OMpEICJICHUs] MAacCCOBOM KOHIIEHTPALIMU CEPOBOAOPOAA B MOYBAX, 3arpsI3HEHHBIX

He(TEeNnpOayKTaMH.

1 Teopernyeckoe 000CHOBaHHE

M3MmepeHre OCHOBaHO Ha OKUCIIEHUM CEPOBOAOPOIA HOAOM, BBIAEITUBIIMMCS
IIPU B3aUMOJEHCTBUN MOIN/Ia KAJIUS C TIEPMAHTaHATOM KaJlHsl B KUCJION cpejie.

Hwxuuii npenen oonapysxenust 0,34 MI/Kr MOYBBHI.

Tounocts onpenenenus t 25%.

N3mepsiembie koHnenTpaiuu — ot 0,34 1o 2000 mr/kr.

2 Cpena usmMepeHus, peaKTHBbI, MATEPHAJIbI

Ammapat a1 BCTpSIXUBaHUA.

Becwl nmabGopatopHble 2-TO  KJlacca TOYHOCTH, C  MOTPEIIHOCTHIO
B3BemuBanus He 6omnee 0,0005 T.

[Munerku emxocthio 1, 2, 5, 10 cM?.

Broperka eMkocThbIo 50 cM>.

Kamns nepmanranar KMnOQOy, x.4.

Harpuii ceppoBatucTokucibiil Na; SOq, u. 1. a.

Cepnas kucnota, p = 1,84 r/cm®, 4. 1. a.

Kanus nogun, X. 4.

Kpaxman pactBopumsIl, 4. 1. a.

bunuctuimmupoBanHas BOJA.
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3 VYka3aHus 1o TeXHHKe 0e30MaCHOCTH

3.1 JIaGopaTtopHasi paboTa BBIIOJHSIETCS TOJIBKO IOCJIE WHCTPYKTa)ka Mo
TEXHUKE 0€30MaCHOCTH C 0053aTeIbHON POCIUCHIO CTYJICHTOB B JKypHaje
M0 TEXHUKE 0€30MaCHOCTH.

3.2 Jlomyck  CTyIEHTOB K  BBINOJHEHHIO  JabopaTopHOi  paboThI

OCYHICCTBIICTCA TOJIBKO B IIPUCYTCTBUH IIPCIIOAABATCIIA.

4 TloaroroBka K nposeaeHuo n3mepenuii. llpurorosienne pactBopoB

Kanusa nepmanranat, 0,01 M pactBop. HaBecky (1,58 T MmapraHiioBOKHcCIoro
KaJus) PacTBOPSIOT B | M> OMAMCTUIUIMPOBAHHOMN BOJBI.

Hatpus tuocynedar, 0,005 M pactBop. Hasecky (0,79 r) pacTBopsitoT B
KOJI0€ eMKOCTBIO 1 1M° B GMAMCTUILIMPOBAHHOMN BOJIE.

CepHas xucnota, pazseneHnas (1:3). PactBop rotossit, cMemmuBasi 1 o0beM
CEpHOM KHUCIIOTHI U TPU 00beMa OUIUCTUIUTMPOBAHHOM BOJIBI.

Kanus nomaua, 10% pacteop. 10 T noaucToro Kajaus pactBopstor B 100 cm?
OMIUCTUIITUPOBAHHOMN BOJIBI.

Kpaxman, 1% - pactBop. 1 r kpaxmana pactBopsior B 10 cm?
OMJAUCTUIUIMPOBAHHOW BOJBI, BIuBaloT B 90 cM®  KHUTSIIEH  BOJIBI pu
MOMEIIMBAHUU U KUITAT 2 — 3 MHUH JI0 IPOCBETJIEHUSI PaCTBOPa, KOHCEPBUPYIOT,
no6aBmsisa 1 — 2 kamm xjopodopma.

bumuctmummpoBanHas Boja. IlomydaroT NEPErOHKOM AMCTHUILUIMPOBAHHOU

BOJIBI B KBapLEBOU MOCYIE.

5 OTt6op npod
Ot6op mpoO MOYBHI MPOM3BOAAT IO YTBEPXKIEHHOW Metoauke. [Ipoda

JIOJKHA COXPaHATHCA HE 0oJiee 6 4 B TEpPMETUYHO 3aKPBITOUN CKIISTHKE.
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6 Mertoauka npoBeaeHUs1 U3MepPeHMIt

100 r moYBBI IOMEIAIOT B KOHUYECKYIO K00y, mpummBaror 200 cm®
OMIUCTIIIIIMPOBAHHOW BOJBI, KOJOY 3aKphIBalOT U BCTPSIXUBaIOT B TeueHue 30
MUHYT.

100 cm® Quubrpara NEPEHOCAT B KOHUYECKYIO KOJOY, MOAKUCIAIOT
HECKOJIbKMMH KaIUIAMU PacTBOPA CEPHON KMCIOTHI, puiauBaioT 1 cm® 10 % -Horo
pacTBOopa HOAWAa Kaius, B30anThIBalOT W mepenuBaoT u3 Otopetku 0,01 M
pacTBOp IepMaHraHaTa Kajaus J0 INOSBICHUS XKEJITOr0 OKpaIlluBaHUs.

N36wiTOK Hioma ottutpoBbiBaloT 0,005 M pactBopoM THOCynb(]aTa HaTpuUs,
pUOABIISIS K KOHIY THTPOBAaHUS HECKOJIBKO Kamenb 1 % pacTBopa Kpaxmana.

Paznocte Mexay oobemamu npunutoro 0,01 M pactBopa nmepmanranara
KaJlud M pacTBopa THOCYJIb(para HATPUsS, H3PACXOJOBAHHOIO HA THUTPOBAHUE,
coorBercTByeT KosmuectBy 0,01 M pactBopa iHoja, H3pacxXxOJOBAaHHOIO Ha
OKHCJIEHUE CEPOBOAOPOJIA B 100 cm® dumbrpara. 1 cm® 0,01 M pactBopa

nona coorserctByet 0,17 Mr cepoBosiopoaa.

7 OOpadoTKa pe3yJbTATOB U3MePeHUIt

Pasnocte mexnay kommuectBoM 0,01 M pactBopa KMnOs u pactBopom
THOCYNb(AaTa HATPUS, NOLICAIINX HA TUTPOBAHME, PaBHA, HAIPHUMEP, 3 CM’.
CaenoBartenbHo, KonuuecTBo HyS cocTaBisier

0,17 mr H,S - 3 =0.51 mr H,S (8 100 c™> punbrpara).

Cnenosarensno, B 200 cm® ¢unbrpara (v B 100 © mOYBEI) COREPKUTCS

1,02 mr H,S, a koHlIeHTpalus MOXKET ObITh paccuuTaHa 1o Gopmyiie

1000 -1,02
C=——"
100

=10,2 MI/KI

8 Copepxxanue otuera u ero gpopma

8.1 B oTueTre J0IKHBI OBITh MPUBECHBI:
- HOMep JlabopaTopHOM paboTHI, €€ TeMa U 11eJIb PabOoThI;
- KpaTkKas TeOpHs 10 TeMe pabOTHI;

- anmapaTypa U MaTepHalibl;
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- METOAMKAa U TOPSIOK MTPOBEACHUS paOOTHI;

- pe3ynbTaThl pa0OTHI JOJKHBI OBITH 3aHECEHBI B TAOJNHUILY.

Tabmuia 6 — Pe3ynbrath onpeaenenns conaepkanus H,S B mouse.

Ne O0veM KMnOy, KomngectBo Konuentpamnusa H,S B
U3MEPEHUS | MPUIUTOTO K Ipoode, pacTBopa IIOYBE, MI/KT
cm? THOCYyIb(daTa

HaTpu:A, IOMCAIICTO
Ha TUTPOBAHHC, CM3

11

9 KoHTpoJibHbIEe BONPOCHI M 3aII[UTA 0TYETA
9.1 B 4em 3akimovaeTcs METOAMKA onpeaeneHus conepxanns HoS B mouse?

9.2 Kak BeInoJiHsieTcst padora?
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JlabopaTtopHast paGora Ne 6 - /
Omnpenesenue o0beMa NIJIAMOBBIX aM0apoOB I OypPeHHsl M IKCILIYyaTAllUH

He(l)THHbIX CKBa*KHMH

1. OO0béM BBIOypEHHOW TOPOABI TMPH  CTPOUTEIHCTBE  CKBAKUH

PaCCYUTBIBAOT C  UCIIOJIb30BAHUCM Tabi. 7.

Tabmura 7

Ne |HaumenoBanue KoHcTpyKins cKBaXKUHBI

n/m (mnameTp oOCaTHBIX

KOJIOHH)

1. |duamerp ckBaxkuubl D;, MM

2. |[nuHa MHTEpBayia CTBOJIAa CKBAXKUHHKI lj, M

3. |[Imomans ceyeHus, m>

4. |KoadduiueHT kaBepHO3HOCTH Kj

5. |O6BEM MHTEPBAIA CKBAKHMHBI, M°
Htoro: 00bEM Beeill CKBaXKHHBL, V, M
2. O6béM mutama: Vi, = Vi x 1,2,
rae 1,2- koahpuimeHT, yauThIBaronil pa3yrjoTHEHHE BRIOYPEHHON

TTOPOJIBI.

3. OOBéM oTpaboTaHHOrO0 OypOBOTO pacTBOpa, COpPachIBAEMOro B
NPUCKBAXUHHBIA  aM0ap (MpU  YCJIOBUM  MOBTOPHOTO  HCIOJB30BaHUSA),
onpenensercs u3 pacuéra 25% ot 00béMa UCXOAHOTO U HapaOoTaHHOrO bP: V6, =
0,25 Vi xKi+ 0,5V,

rae Ki - kxosdduuuent, yuurteiBarouuii motrepu OypoBOTO, pacTBOpa,
YXOJSIIEro CO IIJJaMOM NPU OYMCTKE Ha BHOpPOCHUTE, TECKOOTAETUTENEe MU
unootaenurene (B coorBerctBuu ¢ PJ 39-3-819-91 K = 1,052);

VY, - 00bEM HUPKYIAUUOHHON CUCTEMBI OYpOBOIl YCTAHOBKH, ONIPEEIAeTCS

B COOTBETCTBHUH C Ta01.8,
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Pacuér 06p€MOB 0TX010B OypeHust onpeaensiercs B coorBeTcTsuu ¢ PJI 39-

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

Tabnuua 8 - McxonHble JaHHbIE JUIsl pacyeTa 00bEMa HUPKYIALHOHHON

CUCTEMBI
['my6una Oypenusi, M Tun 6ypoBoii yCTaHOBKHU [Tone3nslit 00BEM
UPKYIISTITAOHHON
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. O0béM OYypOBBIX CTOYHBIX BOJ IPH BHEAPEHHH OOOPOTHON CUCTEMBI
Bog0cHa0XkeHUs (Vpep) paccunuThIiBaeTCs 1Mo hopmysie
Vics = 0,25 Vogp.
5. Pacuér o6BEMa nutamoBoro amoOapa (Vi) TPOU3BOIUTCS MO CIEAYIONIEH
bopmyie:
Via= 1,1 (Vi + Vo + Visen).
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Pexomenayemas aureparypa

l. bynatoB A.U., Makapenko ILIL., Illenecto B.}O. CnpaBounnk
WH)KEHEpa 2KoJiora He(Tera31o0bIBaIOIIEH MPOMBIIINIEHHOCTH IO METO/1aM
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buznecuientp», 1999

Y. 1: Boma. — 732 c.: un.

Y.2: ITousa. — 634 c.: ui.

2. HMHCTpyKIus 110 OXpaHe OKPYKAIOIIEW Cpellbl IPU CTPOUTEIIBCTBE
CKB&)KMH Ha CYyILIE HA MECTOPOKIACHUAX YIVIEBOIOPOJAOB MOJUKOMIIOHEHTHOTO

COCTaBa, B TOM YHCJI€ cepoBoaopoacoaepkamux. P/ 51-1-96. M.:1998
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Conepxkanue
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3.3 Onpenenenue 00beMOB 0TpabOTaHHOTO OYpPOBOTO pacTBOpa

1 OypoOBOTro IIJIaMa
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INPEANUCJIOBHE

Ilenpro wm3ydeHHMss AUCIMIUIMHBL «OXpaHa OKpYyKaroLIe Cpexsl B
HeTerasoBoM Jene» sABIsAeTCA (QOopMHUpOBaHUE Habopa OOMIEKYIbTYpHBIX U
poeCCHOHANTBHBIX KOMIIETEHITMH Oyaymiero OakajiaBpa II0 HaIpaBJICHUIO
noarotroBku 21.03.01 «Hedrerazoroe nenoy».

3amayell OCBOEHHSA MAUCHUIUIMHBI SBJISETCS NPUOOPETEHHUE CTYJIEHTaMU
3HaHUU 00 3KOJIOTMYECKOM YCTOMYMBOCTH HPUPOJHOM Cpelbl K TEXHOTEHHOMY
BO3JICHCTBHIO IPOLECCOB CTPOUTENBCTBA M JKCIUTyaTallud CKBa)KMH, TPAHCIIOPTA
HepTU M Ta3a; MPaBOBOM OCHOBE OXPaHbl OKPYKAIOMIEH HPUPOAHOW CpE.bl;
TEXHUKE W TEXHOJOTUM OYUCTKM W YTWIM3AUU OTPabOTaHHBIX OypOBBIX
pPacTBOPOB U LIUIAMa; BIOOPE MPUPOJO0OXpAHHBIX Mepornpusituii B HI'JL.

Komnerennuu o6yuatomierocsi, (¢opMupyeMble B pe3yJbTaTe€ OCBOCHUS
JUCHMIUIMHBL: CIHOCOOHOCTh OLEHMBaTh PHUCKM U TPUHHUMATh MEphl IO
oOecrieyeHnt0 O€30MACHOCTH TEXHOJIOTMYECKUX MPOLECCOB B HEPTErazoBOM
IIPOU3BOJICTBE, 3AIIUTHI HEAP U OXpaHbl OKpyxarouieit cpensl — [1K-14.

B pesynbrate OCBOEHUS AUCHUIUIMHBI OOYYAIOIIMIICS [OJKEH: 3HATh: -
npaBuia 0e30nmacHoil paboThl B J1aOOPAaTOPHSIX; - OpPraHU3alMOHHBIE U TPABOBBIE
CPEICTBA OXpaHbl OKPYXKAIOLIEH Cpenpl; YMETh: - TPaMOTHO HCIIOJIb30BaTh
HOPMATHBHO-IIPABOBbIE aKThl MpPU PabOTE C HKOJOTMYECKON JTOKyMEHTauuewu; -
IPUMEHATh B  NPAKTUYECKOM  JESITEIIBHOCTH NPHUHLIMIBI  PALMOHAIBHOIO
UCIIOJIb30BAaHUSl  MPHUPOAHBIX  PECypCcoOB; BIAJETh: - METOJaMH  BbIOOpa

pPalMOHAIIBHOTO CIOco0a CHUKEHUS BO3JCHCTBUS HA OKPYXKAIOIIYIO Cpemdy.
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IIpakTuyeckoe 3ansitue Ne 1. OCHOBHBIE TPeOOBaHMSA B 00J1ACTH OXPAHBI

OKpY:KaIollei cpeabl HA PeANPUATHAX HePTEra3oBoro KOMIJIeKca

enp  3amstusa:  «O3HAKOMHUTBCS C  OCHOBHBIMH  HOPMATHBHBIMU
JOKyMEHTaMU M HMX TPEOOBaHMSMHU B OOJACTH OXPaHBI OKPY)KAIOLIEW Cpelbl B
He(Tera3oBoi OTpacin.

OpranuzanuonHasi Gpopma 3aHATUS — TPATUIIMOHHAS.

[To ®enepanbHoMy 3akoHy «OO0 oxpaHe OKpyXaromeu cpeasd OoT
10.01.2002 Ne 7-®3 tpeboBaHus B 00JIaCTH OXpaHbl OKpYKaroUIeh cpenbl (nanee
TaK)Xe — NPUPOI00XPaHHBIE TPEOOBAHHUA) — 3TO MPEABIBISIEMbIE K X039l CTBEHHOU
U UHOM JIEATEIBbHOCTH OOS3aTENbHBIC YCIOBHS, OTPAaHUYCHUS WU UX
COBOKYITHOCTb, YCTAHOBJICHHbIC 3aKOHAMH, WHBIMHU HOPMAaTHUBHBIMU IPaBOBBIMHU
aKTaMH, IPUPOJTOOXPAHHBIMU HOPMAaTUBAaMHU, FOCY/IapCTBEHHBIMU CTAaHJIapTaMU B
o01acTy OXpaHbl OKPY’KaIOLIEH CPeIbl.

B o01em Buzie npupoA0OXpaHHbIe TpeOOBaHUS K 00BEKTaM HEPTEra3oBOro
KoMIiekca chopmynupoBansl B cT. 46 @DenepanbHoro 3akoHa «OO0 oxpaHe
OKpyxaroiei cpens» (B pea. PeaepanbHoro 3akoHa or 18.12.2006 Ne 232-D3)
«TpeboBanuss B 001acTH OXpaHbl OKpYXKAIOMIEH Cpeabl MpU pa3MELICHUH,
IIPOEKTUPOBAHUH, CTPOMUTENICTBE, PEKOHCTPYKLMHU, BBOJE B 3KCIUIyaTalUIO H
JKCIUTyaTallil  OOBEKTOB  He(PTera3oqoObIBAIOIIUX MPOU3BOJACTB, OOBEKTOB
nepepabOTKU, TPAHCHOPTUPOBKU, XpaHEHUs M peanu3aluu HedTH, rasa u
IPOAYKTOB UX MEPEPadOTKID.

[IpaBOBBIE HOPMBI:

1. Pa3menienue, MpoeKTUPOBAHKUE, CTPOUTENIBCTBO, PEKOHCTPYKIIUS, BBOJ B
AKCIUTYyaTaIMI0 U AKCIUTyaTanusi 00bEeKTOB He(PTETra30/100bIBAIOIINX MTPOU3BOJICTB,
00BEKTOB MepepadboTKH, TPAHCIIOPTUPOBKH, XpaHEHHUSI U peanu3aluu HedTH, ra3a
U TPOIYKTOB HUX TNepepabOTKU JOJIKHBI OCYIIECTBISTHCS B COOTBETCTBHM C

Tpe6OBaHI/IHMI/I, YCTAHOBJICHHBIMH  3daKOHOJATCJILCTBOM B o0JacTu OXpPaHbI
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OKPYXKaIOUIEN CPEIBL.

2. Ilpu pa3menieHuH, NPOEKTUPOBAHUHU, CTPOUTEIBCTBE, PEKOHCTPYKLMHU,
BBOJI€ B OKCIUIyaTallMI0 W SKCIUIyaTalud OOBEKTOB He(dTera3oq00bIBalOMIUX
IPOU3BOJACTB, OOBEKTOB MEpepadOTKH, TPAHCHIOPTHUPOBKU, XpaHEHUS U
peanuzauMu  HedTH, Taza U MPOAYKTOB HUX  TNEpepadOTKH  JOJHKHBI
npeaycMarpuBatbcs AG(EKTUBHBIE MeEpbl IO OYUCTKE U 00E3BPEKUBAHUIO
OTXOJIOB  TIPOM3BOJCTBA MW  cOopa HepTsHOrO (MOMYTHOTO) Taza W
MUHEPaIU30BaHHON BOJBI, PEKYJIHTUBAIIMN HAPYIICHHBIX U 3arPsI3HEHHBIX 3€METTb,
CHIW)KEHUIO HETaTUBHOI'O BO3JCHCTBUS HA OKPYKAIOIIYIO Cpely, a TaKke II0
BO3MEILEHUIO BpeAa OKpYXarolled cpeae, MNPUYMHEHHOTO B  IMPOLECCe
CTPOMTENBCTBA U SKCILTyaTallui YKa3aHHBIX OOBEKTOB.

3. CTpouTenbCcTBO U HIKCIUTyaTalusi OOBEKTOB He(TErazoao0bIBaOIIUX
IPOU3BOJACTB, OOBEKTOB MEpepabOTKH, TPAHCHOPTHUPOBKU, XpaHEHUS U
peanu3anmu. OCHOBHBIE TpeOOBaHUs B O0JIACTH OXpaHbl OKPY’KaIOLIEH Cpeapl Ha
npeanpuaTusax HedrerazoBoro komiviekca (ct. 23, m. 1, 2), OCyIIECTBICHHIO
BbIOPOCOB Ha OCHOBAaHUU pazpelieHuil (cT. 23, n. 4), COONI0ACHNIO YTBEPKICHHBIX
TEXHOJIOTU U HOPMAaTHUBOB KadyecTBa OKpykarouieil cpeasl (cT. 39) oTpakeHbl U
KOHKpeTH3upoBaHbl B DenepanbHoM 3akoHe «O0 oxpaHe aTMOC(EepHOro BO3ayxXa
ot 04.05.1999 No 96-®3 (ct. 12, 14, 16). Ilopamok pa3pabOTKH HOPMATHBOB
npeaenbHo  gonycTuMblx  BeiOpocoB  (IT/IB) ompeaenen moctaHoBiIeHUEM
[TpaButensctBa P ot 02.03.2000 No 183 «O HOpMaTHMBax BBHIOPOCOB BPEIHBIX
(3arpsI3HAIONIMX) BEIIECTB B aTMOC(EpHBIA BO3AYyX M BpPEAHBIX (PUINYECKHUX
BO3JICCTBUI Ha Hero». Pa3spaborka HopmaTuBoB [1J[B ocyimiecTBisieTcs: B Haien
ctpane yxe okoyio 30 jmer B coorBerctBuu ¢ I'OCT 17.2.3.02-78 «Oxpana
npupoasl. ATMocdepa. [IpaBuiia ycTaHOBIEHUS JOMYCTUMBIX BHIOPOCOB BPEIHBIX
BEIIECTB  NPOMBILIUIEHHBIMUA  TpeAnpustusmu».  HopMatuBel ~ KadecTBa
atMoc(epHOro  BO3[yXa YCTaHOBJEHbl B TUTHEHUYECKUX  HOPMATHBAX,
YTBEPKACHHBIX IIOCTaHOBJIeHHEM [7nmaBHOro canurapHoro Bpadya PO: T'H
2.1.6.1338-03 «IIpenenbHO OOMYyCTUMBIE KOHIIEHTPALMU 3arpsi3HSIONINX BEIIECTB

B aTMOC(epHOM BO3/yXe HaceJaeHHbIX MecT» (¢ mom. 1 u3M. ['H 2.1.6.1765-03, 'H
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2.1.6.1983-05 u TH 2.1.6.1986-06) u T'H 2.1.6.1339-03 «OpueHTHpOBOUYHBIE
Oe30macHbIe YPOBHU BO3JCUCTBHUS 3arps3HSIONIMX BEIIECTB B aTMOC(hHEpHOM
BO3JIyX€ HacelIeHHbIX MecT» (¢ gom. u u3M.). [Ipu pa3zpaborke HopmaruBoB [1JIB
YUUTHIBAIOTCS caHuTapHbie npaBwia CanlluHiun vedtn, raza m mpoaykToB ux
nepepaboOTKM  JIOMYCKAIOTCSl  MpPU  HAJUYMM  MPOEKTOB  BOCCTAHOBJICHUS
3arpsi3HEHHBIX 3€MeNb B 30HAaX BPEMEHHOIO U (MJIM) MOCTOSIHHOTO OTBOJIa 3€MeEJlb,
MOJIOKHUTEIIBHOTO ~ 3aKJIIOYCHHUS TOCYJAPCTBEHHOM  AKCIEPTHU3BI  MPOSKTHOU
JIOKyMEHTAI1H.

4. CTpouWTENbCTBO M DJKCIUTyaTalusi OOBEKTOB HE(PTETra30100bIBAIOIITIX
MIPOU3BOJICTB, OOBEKTOB IMepepabOTKH, TPAHCIIOPTHUPOBKH W XpaHEHUS HeDTH U
rasza, pacroJjIO)KCHHBIX B aKBATOPHUSIX BOJHBIX OOBEKTOB, HA KOHTHHEHTAIHHOM
menbpe M B HCKIIOYUTEIHHOM SKOHOMHUYECKON 30HEe Poccuiickoit demepanuu,
JIOMYCKAIOTCA TPU HAJIWYUHU TOJIOKHUTEIBHBIX 3aKIIOYEHUH TOCYAapCTBEHHOU
HKOJIOTHYECKON  AKCIEepPTU3bl, TOCYJApCTBEHHON  OKCIEPTU3bl  MPOEKTHOMN
JOKyMEHTAIIMU M WHBIX YCTAHOBJICHHBIX 3aKOHOAATEIBCTBOM TOCYIapPCTBEHHBIX

9KCIICPTHU3 ITOCJIC BOCCTAHOBJICHUS 3aI'PASHCHHBIX 3CMCJIb.
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Pucynok 1. — CtpoutenscTBO 3aBojJa B paMKax npoekra«CaxamuH-2»

Ha o0bexTs! HeTerazoBoro KOMILIEKCa pacIpOCTPAHSIIOTCS BCe TpeOOBaHUs
K CyOBEKTaM XO3SIMCTBEHHON JEATEIbHOCTH B O0JIACTH OXpaHbl OKpYyKarouen
cpenbl. OCHOBHBIC U3 ATUX TPeOOBaHMIA OTpaXkeH®I B cT. 23, 24, 30, 32-39, 51, 52,
54, 55, 61, 67, 73 manHOTrO 3aKOHA.

TpeGoBanus B 00JacCTU OXpaHbl OKpYXKalolled cpeibl, CojAep  alluecs B
YKa3aHHBIX CTaThsIX, TECHO CBS3aHBI C HOPMaMH JIPYTuX (pemepaabHbIX 3aKOHOB U
KOHKPETU3UPOBAHBI B MI0/I3aKOHHBIX HOPMATUBHBIX ITPABOBBIX aKTaX.

TpeGoBanus 1o pa3zpabOTKe HOPMATUBOB JOMYCTUMBIX BBIOPOCOB U
TEXHUYECKUX HOpMaTuBoB (cT. 23, m. 1, 2), oCyllecTBICHUIO BBHIOPOCOB Ha
OCHOBaHMHM paspenieHuit (ct. 23, m. 4), coOM0IeHNI0 YTBEP>KICHHBIX TEXHOJIOTHM
M HOPMAaTUBOB KadecTBa OKpyxkaromei cpeabl (ct. 39) oTpaxkeHsl u
KOHKpeTu3upoBansl B denepanbHom 3akoHe «O0 oxpaHe aTMOCHEPHOTO BO3TyXa»
ot 04.05.1999 Ne 96-®3 (ct. 12, 14, 16).

[lopsimok pa3paOOTKXU HOPMATUBOB MPEIEIBHO JOMYCTUMBIX BBIOPOCOB
(ITIB) onpenenen nocranosienueM [IpasutensctBa PO ot 02.03.2000 Ne 183 «O
HOpPMATHBaxX BBIOPOCOB BPEAHBIX (3arpsA3HAIONIMX) BEMIECTB B aTMOC(EpHbIN
BO3/YX U BpPEIHBIX (PU3MUECKUX BO3JICUCTBUI Ha HEroy». PazpaboTka HOPMATUBOB
[IIB ocymiecTBiseTcss B Haleld cTpaHe yke OKoJio 30 JIeT B COOTBETCTBUU C
I'OCT 17.2.3.02-78 «Oxpana mnpupoasl. AtMmocepa. IlpaBuna ycraHoBieHus
JIOTTYCTUMBIX BBIOPOCOB BPEIHBIX BEIECTB MPOMBIIUICHHBIMU MPEATPUITUSIMID.
HopmatuBel kadecTBa aTMOC(HEpPHOTO BO3[yXa YCTAHOBJICHBI B TUTMEHUYECKHUX
HOpPMAaTHBaX, YTBEPKJICHHBIX MOCTAHOBJICHUEM [ JTaBHOrO caHuTapHOro Bpauya PO:
I'H 2.1.6.1338-03 «IIpenenbHO [OMYyCTUMbIE KOHLEHTPALMM 3arps3HSAIONINX
BEIIECTB B aTMOC(EpPHOM BO3JAyXe HaceleHHbIX MecT» (¢ gom. W usMm. ['H
2.1.6.1765-03, TH 2.1.6.1983-05 u T'H 2.1.6.1986-06) u I'H 2.1.6.1339-03
«OpHEeHTUPOBOYHBIE O€30TIaCHBIC YPOBHU BO3JICHCTBUS 3arPsI3HAIONINX BEIIECTB B
aTMOC(EpHOM BO3JyXEe HACEJICHHBIX MecT» (c mom. u u3M.). [Ipu pazpabotke

HopmaTuBoB [IJIB yuuThiBatorcsi canutapubeie npasuia CanlluH 2.1.6.1032-01
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«['uruennyeckue TpeboOBaHUs K 00ECMEUYEHUIO KauecTBa aTMOC(EpHOro BO3ayXa
HACEeJIEHHBIX MecT». PaspemieHuss Ha BbIOpOC 3arpsA3HAIONIMX BEUIECTB B
aTMOC(epHbIA BO3AYX BBIAAIOTCS B COOTBETCTBUM C Mpukazamu DenepanbHON
CIIy)KObl TI0 3KOJOTMYECKOMY, TEXHOJOTMYECKOMY M aTOMHOMY HAaJa30py
(Poctrexnanzop) ot 07.02.2007 Ne 56 u ot 19.02.2007 Ne 84.

TpeboBanusa denepanbHoro 3akoHa «O0 OxpaHe OKpyKaroueil cpenbl B
OTHOIIIEHUU OXpaHbl O30HOBOTO CJIOSI aTMOc(epb» HE OTPaKEHBI B APYTUX
denepalbHBIX 3aKOHaX W PEAM3YIOTCSl B HOPMax CIEIMAJIbHBIX MMOCTAHOBJICHUM
[IpaButensctBa P® 0 perynupoBaHMM NPOU3BOACTBA, NOTPEOJICHHS, BBO3a B
Poccuto u BbIBO3a u3 Poccun o3oHopaspymatomux 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 Ne 539). PazpemieHre Ha TpaHCIPAHUYHOE IEepEeMELICHUE
030HOPA3PYIIAONINX BEIIECTB W COAEpXKAIIEH UX NPOJYKIUU BBIJACTCS B
COOTBETCTBHHM C npuka3zoMm Poctexnaazopa ot 24.09.2004 Ne 101.

TpebGoBanus 00 oxpaHe OKpYKArOIIEH cpeabl OT HEraTUBHOIO (PU3UYECKOTO
BO3JIeHCTBUS (CT. 55) HE MpPENrnoiaralT MOJyYeHUs KaKux-Iu00 pa3pelieHuil u
peanu3yroTcs B HOpMax 3aKOHOJATENbCTBA O CAHUTAPHO-3MUIEMHUOIOTHYECKOM
OJIaromojyyuyd HaceJeHUsl IMyTeM YCTAHOBJIEHUS HOPMATHUBOB TMPEIEIIbHO
JONyCTUMBIX YpPOBHEH TakWX BO3JeHCTBUM. PaccMoTpeHHBIE BBIIE TpeOOBaHUS
cT.23 u 39 @enepanbHOoro 3akoHa «OO0 OXpaHe OKpYXKaWIIEH Ccpeab» B
OTHOILIEHUU COpPOCOB 3arpsi3HEHUN B BOJHBIE OOBEKTHl B HACTOSILEE BpPEMs
MPaKTUYECKH HE KOHKPETU3WPOBAHBI M, MO CYIIECTBY, OKa3aJlUCh B IMPAaBOBOM
«BaKyyme», T.€. OHM HE€ CBSI3aHbl C HOpPMaMHU JIpYyTUX 3aKOHOB M Jaxe
npotuBopeyar uM. B HOBOM omHOM kojekce P® ot 03.06.2006 Ne 74-03
COJIEPKUTCSl JIMIIb PaMOYHOE TpeOOBAaHUE YCTAHOBIEHUS U  COOJIIOICHHUS
HOPMATHBOB JIOITYCTUMOTO BO3/ICHCTBUS HA BOJIHBIE OOBEKTHI, YTO HE UACHTUIHO
MOHATHIO cOpOca 3arps3HSIONUX BemecTB. [Ipu 3ToM yTpadeHbl MPUMEHSBITHECS
paHee I pa3pabOTKM HOPMATHBOB TNpeaesibHO gomycTumbix copocoB (I1C)
HOPMATHUBBI Ka4ECTBA BOJbI B BOJHBIX 00BEKTax, KOTophle comepxan «llepedeHn

pBIOOXO3SUCTBEHHBIX HOPMATUBOB: MPEAECIbHO JOIMYCTUMBIE KOHIEHTPALMU
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(ITAK) u opuentupoBouyHO Oe3omacHble ypoBHU Bo3zzeiictBus (OBYB) Bpeanbix
BEUIECTB JJs BOAbI BOJHBIX OOBEKTOB, MMEIOMIMX PHIOOXO3SICTBEHHOE
Ha3HaueHue» (yTBepxaeH ['ocynapcTBEHHbIM KOMUTETOM P® 1o pni00sIOBCTBY
28 anpensa 1999 r., Ne 96), nockonbky o denepanbHoMy 3akony ot 03.06.2006
No 73-®3 (ct. 4) co qHs BBeAeHUS B JieicTBHE HOBOro BojHoro kojekca (T.e. ¢
01.01.2007) 3akononarensubie aktel CCCP, conep:kalire HOpMbI, peryJupyrolime
BOJIHBIE OTHOUIIEHHS, MPU3HAKOTCS HeaencTByomumu. 1o cymectBy, B HacTosmiee
BpeMs pazpabotka IIJIC periameHTHpyeTCs TOJBKO 3aKOHOJATEIBCTBOM O
CaHUTAPHO-AIUAEMHUOJIOTHYECKOM Onaronosyund. B coorBerctBun ¢ CanlluH
2.1.7.980-00 «I'uruennueckue TpeOOBaHUA K OXpaHE TMOBEPXHOCTHBIX BOJI»
(pa3men 6) mig OOBEKTOB, COPACHIBAIONIMX CTOYHBIE BOJIbI, YCTaHABIIMBAIOTCS
HOpPMAaTUBBI TIpeaesibHO AomycTuMbiX cOpocoB (IIJIC) BemiecTB B BOJHBIC
OOBEKTHI, KOTOPBIE YTBEPKIIAIOTCS CIEIHAIBHO YITOTHOMOYEHHBIMH OpPTraHaMHu IO
OXpaHe OKPYKArOILIEH IMPUPOTHOM CpeIbl TOJBKO MOCIE COTJIACOBAHUS C OPTaHAMHU
U ydpe)kaeHus MU rocynapcrseHHon COC.

I[IJJC ycTaHaBnMBarOTCS M1 KaXKJIOTO BBITYCKA CTOYHBIX BOJ U KaXJI0TO
3arpsI3HSIIOLIET0 BEUIECTBA, B TOM YKCIIE IPOAYKTOB €ro TpaHc(hopMauuu, UCXOIsS
U3 YCIOBHUS, YTO WX KOHIEHTpaluu He OyAyT TMpeBbIIIaTh TUTHEHHUYECKUE
HOPMATHUBBI XUMHUYECKUX BEIIECTB U MUKPOOPTAHU3MOB B BOJI€ BOJIHOTO OOBEKTA B
ctBope He nanee S00 m ot mecta Bbintycka. [Ipu pacuere [IJIC accumunupyromias
CIIOCOOHOCTh BOJIHBIX OOBEKTOB HE JOJKHA YYUTHIBaThCsA. [lpu Hamuuuu B
CTOYHBIX BOJIaX XMMHUYECKUX BEILECTB, COJAEPKAIIMXCSA B BoAe (POHOBOrO CTBOpa
(npunsaroro s pacuera I1JIC) na yposue IIJIK, B pacuerax IIJIC He momxHbI
YUUTBIBATHCS MPOIIECCHI pa30aBIICHUS.

B cootBerctBuu ¢ CanlluH 2.1.7.980-00 Bogononas3oBatenu o0s3aHbI:

—  TPOBOAUTH  COTJIACOBAHHBIE C  OpraHaMd U YYPEKICHUSIMU
rocygapctBeHHOM COC wiaM 1O NOpeANuCcaHusM  YKa3aHHBIX OpPraHoB U
YUpPEXKACHUN OpraHU3alMOHHO-TEXHUUYECKHE, CAHUTAPHO-3MHUAEMHOIOTHYECKUE
WM WHBIE MEpPONPHATHS, HANpaBICHHbIE HAa COONIOACHUE TUTHEHUYECKUX

HOPMATHUBOB Ka4€CTBA BOJAbI BOJHBIX O6L€KTOB;
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— oOecreunBaTh MpoBeAcHUE PAOOT MO OOOCHOBAHHWIO OE30MACHOCTH H
0€3BpEeIHOCTH ISl 3[I0POBbS YEJIOBEKA MAaTEpUAIOB, PEareHTOB, TEXHOJOTHUYECKUX
MPOLIECCOB U YCTPOMCTB, MCHOJIB3YEMbIX TIPU OYUCTKE CTOYHBIX BOJ, B
KaHAJIM3AIIMOHHBIX, THAPOTEXHUYECKHX COOPYXKEHUSX M JAPYTUX TEXHUYECKHUX
00BEKTaxX, KOTOPhIE MOTYT MPUBECTHU K 3arpsS3HEHUIO MOBEPXHOCTHBIX BOJI;

— o0ecreunBaTh KOHTPOJIb COCTaBa cOPaChIBAEMBIX CTOUYHBIX BOJI U Ka4eCTBa
BOJIbI BOJHBIX 00BEKTOB;

— CBOEBPEMEHHO, B YCTAHOBJIEHHOM IMOpsIKE, HHOOPMUPOBATH OpraHbl U
yapexaeHus: rocymaapctBeHHor COC 00 yrpo3e BO3HHKHOBEHHS, a TAaKXKe TpHU
BO3HMKHOBEHWW AaBApPWUHBIX CHUTYyallMil, TPEACTABISIONINX OIMACHOCTh IS
3JI0POBbsI HACEJICHUSI WJIU YCIIOBUN BOJIOTIOIB30BAHMUS.

HopmaTuBel kauecTBa BOJIBI BOJHBIX O0OBEKTOB, JEHCTBYIONINE B HACTOSIICE
BpEeMs, YCTAaHOBJIEHbl B TUrhueHWYeckux HopmatuBax ['H 2.1.5.1315-03
«IIpenensHo pomyctumbie KoHueHTparuu (1K) xuMuueckux BemiecTB B BOJE
BOAHBIX  OOBEKTOB  XO3SMCTBEHHO-IUTHEBOTO M KYJBTYPHO-OBITOBOTO
Bogonosib3oBanus» U ['H 2.1.5.1316-03 «OpreHTUPOBOUHO IOMyCTUMBIE YPOBHU
(O1Y) XxuMHYECKHX BEIISCTB B BOJE BOIHBIX OOBEKTOB XO35HCTBEHHO-TTUTHEBOTO
U KYJbTYpHO-OBITOBOTO BOJOIOJIB30BAaHUSY, KOTOPHIE CYIIECTBEHHO MsTYe paHee
YIOMSIHYTBHIX HOPMATHUBOB ISl PHIOOXO3SIMICTBEHHBIX BOJOEMOB. Pasperenue Ha
cOpOC 3arps3HSIONIMX BEHIECTB BBIJAETCA B COOTBETCTBUU C MPUKA30M
Pocrexnanzopa ot 10.07.2006 Ne 675.

[IpaBOBBIC HOPMBI, PETYJIUPYIOIINE YCTAHOBJICHUE JTMMHUTOB Ha BHIOPOCHI U
copocsl (¢ npesbimenrem [1IB unu [11C), conepxartcs B npukaze Poctexnanzopa
ot 20.02.2007 Ne 87.

HemnocpencreeHHo ¢ TpeOOBaHUSIMU HOPMHUPOBAHUS BBHIOPOCOB U COpPOCOB
3arpsI3HSIIONIMX BEIIECTB B IIEJISIX OXpaHbl aTMOC(HEPHOTO BO3AyXa M BOIHBIX
00BEKTOB CBsi3aHO TpeboBanue denepanbHOro 3akoHa «O0 OXpaHe OKpyKaromeh
cpenb» (cT. 52) MO YCTAaHOBJEHUIO 3alIUTHBIX M OXpaHHBIX 30H. Pa3mep
CaHUTAPHO- 3alIUTHBIX 30H U YCJIOBUS JACATEIBHOCTU B TMpeAesiax UX TEPPUTOPHUH

pernamentupoBanbl CanlluH 2.2.1/2.1.1.1200-03 «CanuTapHO-3alIUTHBIE 30HBI U
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CaHUTapHas KiIacCHUPUKANMS TPEANPUITHA COOPYKECHUH M WHBIX OOBEKTOBY,
BOJIOOXpaHHbIX 30H — Bogubim kogekcom ot 03.06.2006 Ne 74-D3 (ct. 65).

TpebGoBanus denepanbHoro 3akoHa «O0 OXpaHE OKpYKAIOMICH Cpeab»
(ct. 24, 30, 32, 33, 36, 38, 39, 51) B oTHOIIEHHH OOpalIEHUS C OTXOJAMH
JIOTIOJTHEHBI M KOHKpeTu3upoBaHbl B Hopmax DenepanbHbix 3akoHOB «O
JMIEH3UPOBAHUU OTIIETBHBIX BUJIOB AESATEIbHOCTH», «O0 0TX0AaX MPOU3BOACTBA
u notpebnenus», «O0 oxpaHe aTMocepHOro Bo3myxa», «O0 SKOJOTHYECKOUN
aKcIepTU3e», «O 0€30MaCHOCTH THIPOTEXHUYECKUX COOPYIKEHUIY.

B cootBercTBUu ¢ @enepanbHbiM 3akoHOM «OO0 0TX0JaX MPOM3BOJICTBA U
notpedsienusi» or 24.06.1998 No 89-d3 (c mom. u W3M.) WHIUBUAYaJIbHbBIC
MPEANPUHUMATENN U IOPUIUYECKUE JUIA, OCYIICCTBISIONIME JEATEILHOCTh B
o0nacTu oOpameHuss C OTXOAaMmH, pa3padaTblBaAIOT MPOEKThl HOPMATHBOB
oOpa3oBaHUs OTXOJIOB M JIMMHUTOB Ha uX pasmeieHue. [lopsaok paspaboTku u
YTBEPKJICHUS ATUX MIPOEKTOB ompeiesieH nocraHorieHuem [IpaBurenscrea PO ot
16.06.2000 Ne 461 m npukazom MHHHCTEPCTBA NPUPOAHBIX pecypcoB PP ot
11.03.2002 Ne 115. IIpu pa3paboTke ¥ YTBEPKIACHUH HOPMATHUBOB O0Opa30BaHMS
OTXOJIOB pean3yr0TCs TpeOOBaHUS 3aKOHOJATENILCTBA O 0€30MTaCHOM pa3MEICHUH
OTXOJIOB.

Haubonee 3naunmMbIM siBIIsieTCs TpeOOBaHUE O JIMIICH3UPOBAHUU B 001acTH
oOpalleHus C OTAaCHBIMH OTXOAAaMH, YCTAaHOBIIEHHOE (hefepanbHbIMU 3aKoHaMu «O
JUIIEH3UPOBAHUU OTJEIBHBIX BUIOB JedarenbHOCTH» (cT. 17) u «O06 oTxomax
MpOU3BOJICTBA U noTpedsieHus» (ct. 9). Ilo mocranosnenuto IlpaBurennctBa PO
or 26.08.2006 Ne 524 «O0 ytBepxnaenun IlojoxxkeHuss O JUIIEH3UPOBAHUU
JESATEILHOCTH 10 COOpPY, MCIOJIb30BAHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTHUPOBKE,
pPa3MEIICHUIO OMACHBIX OTXOAOBY» JJIsl TIOJMYYECHHS JIMIEH3UN Ha OCYIIECTBICHUE
JESATEILHOCTH 10 COOpPY, MCIOJIb30BAaHUIO, 00€3BPEKUBAHUIO, TPAHCTIOPTHUPOBKE,
pPa3MEIIEHUIO OMAaCHBIX OTXOJOB (Jayiee — JIMIIEH3US]) COWCKATeNlb JUIICH3UU
MPEJICTABISIET B TUIICH3UPYIOIINI OpraH CIeAYIONne JOKYMEHTHI:

a) 3asBJICHHE O TPEJOCTABICHUU JHUIICH3UM ¢ JOKYMEHTHl (KOIUU

JIOKYMEHTOB), yKazaHHbIe B 1I. 1 ¢T. 9 denepanbHoro 3akoHa «O JTUIEH3UPOBAHUT
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OTJIEJbHBIX BUJIOB ACSITEIBHOCTIY;

0) TmepeueHb OMACHBIX OTXOAOB, C KOTOPBIMHU IPEAINOJaracTcs
OCYUIIECTBJIATh JIESITEILHOCTh 1O COOpYy, HCIOJIb30BAHUIO, OO0E3BPEKUBAHMUIO,
TPAaHCIOPTUPOBKE, Pa3MEUIEHUIO (C YKa3aHHEM HAaWMEHOBAHMS OTXOJd COIJIACHO
deneparbHOMY KIACCU(PUKAIMOHHOMY KaTajory OTXOJOB, BHJa M Kiacca
OIACHOCTH JJIsl OKPY>KAIOIIEH Cpe/ibl U 30POBbs YETIOBEKA, a TAKKE CBEJICHUHU O
COCTaBE OTXOJIOB);

B) KOMHS TOJOKUTEIBLHOTO 3aKJIIOUEHUS TOCYAAPCTBEHHONW IKOJIOTHYECKOM
AKCIIEPTU3bl MATEPUAIIOB, IPEICTABIICHHBIX JIJIs1 00OCHOBAHUS JIMLICH3UY;

I') KONHH CBUJAETENBCTB (CepTU(UKATOB) HAa MPaBO pabOThl ¢ OMACHBIMH
OTXOJIaMH, NOJATBEPKAAIOLIUX po¢heCCUOHATIBHYIO OATOTOBKY
WHIUBUIYAIBHOTO MpEANPUHUMATEN] WM PAOOTHUKOB HOPUAMYECKOrO JIMILIA,
OCYILECTBISIOUUX JEATEIBHOCTh MO COOPY, UCHOJIB30BAHUIO, 00E3BPEKUBAHUIO,
TPaHCIIOPTUPOBKE, PA3MELIEHUIO ONIACHBIX OTXO/0B;

1) KOIUU JOKYMEHTOB, MMOATBEPKIAIOMINX HAJTUYHE Y COMCKATENS JTULIEH3HH
(luueH3uaTa) NpPUHAAJIEKAIIUX €My Ha IpaBe COOCTBEHHOCTH WJIM HAa HWHOM
3aKOHHOM OCHOBaHWHU IPOU3BOJCTBEHHBIX MOMEIIEHUH, OOBEKTOB pa3MELICHUS
OMAaCHBIX OTXOJIOB, CIICLIMAIU3UPOBAHHBIX YCTAaHOBOK IO 00€3BPEKUBAHUIO
OTaCHBIX OTXOJIOB, CIELHMAIBLHO O0OPYIOBAaHHBIX U CHAOXKEHHBIX CHEIUAIbHBIMU
3HAKaMU  TPAHCIOPTHBIX  CPEICTB,  COOTBETCTBYIOIIMX  YCTAaHOBJICHHBIM
TpeOOBAHUSIM;

€) KOMNUS CAHUTAPHO-3MHUIEMHOJOTHYECKOTO 3aKIIOUYEHUS O COOTBETCTBUU
CaHUTAapHBIM  MpaBWjaM  JIESITEIIBHOCTH 10  cOOpy,  MCHOJIb30BaHMUIO,
00e3BpeKNBAHUIO, TPAHCTIOPTUPOBKE, Pa3MEILIEHUIO OMMACHBIX OTXO0JIOB.

Kak BugHO u3 paccmoTpeHHOro Bbie IlonoxeHus, JHULEH3UPOBAHHE
JESITEIBHOCTH 10 cOOpy, MCIOJIb30BaHUIO, 00€3BPEKUBAHUIO, TPAHCIIOPTHUPOBKE,
pa3MEIICHUIO OMACHBIX OTXOJIOB AKTHUBU3UPYET BBIIIOJIHEHUE TaKUX TPEOOBAHUH,
conepxkamuxcss B DeneparbHoM 3akoHe «OO0 0TX0AaxX NPOU3BOJACTBA H
noTpeOIeHNS», KaK MacIoOPTH3aIMs OMACHBIX OTXO0J0B (CT. 14), mOAroTOBKA JIHII,

JOMYUIEHHBIX K OOpallleHut0 ¢ omacHbIMH oTxoxamu (cT. 15), Oe3omacHoe
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TPAaHCHOPTUPOBAaHUE OTXO0A0B (CT. 16), OCYIIECTBIEHHE MPOU3BOIACTBEHHOTO
KOHTPOJISL B 00J1aCTH 00parieHus ¢ oTxoaamu (CT. 26), 1 COOTBETCTBYIOIINX HOPM,
collepKallluXcsi B  TMOA3AaKOHHBIX akTax. Kpome Toro, JMIIEH3UpPOBaHHE
aKTUBU3UPYET IPUMEHEHHE HOpPM JPYrMX OTpacieil 3aKOHOJATENbCTBA: O
CaHUTAPHO-AMUAEMHUOJIIOTUYECKOM  Onaromosiyuun (B 4yacTu  ©€30MacHOro
oOpalieHusi ¢ OTXOJaMH Ha TEPPUTOPUM HACEICHHBIX ITYHKTOB), O TEXHHUYECKOM
peryiaMpoBaHud (B YacTU MOATBEPKIEHUS COOTBETCTBUS YCTAHOBOK IO
00€e3BPEKUBAHUIO OMTACHBIX OTXO/0B) U T.II.

TpeboBanuss denepanpHoro 3akoHa «OO0 oXpaHe OKpYKaoIled cpenb» B
OTHOUIEHUH BOCCTAHOBJIEHUSI W PpEKyJbTUBALMH 3emenb (cT. 37-39) ocobo
yKa3aHbl NPUMEHUTENIbHO K OOBEKTaM HedTera3oBoro komiuiekca (cr. 46) u
OTpaXEeHbI Takke B 3eMenbHOM Kojekce PD (ct. 13, 88). B coorBeTcTBUM CO
cT. 88 3eMeNnpbHOro KOJEKCa OpraHu3alysM TOpHOJAOOBIBAIOIIEH UM HEPTEra3zoBoOi
IPOMBIIIJIEHHOCTH 3€MEJIbHbIE YYaCTKH Ul pa3paOOTKU MOJE3HBIX MCKOMAEMBbIX
MPEIOCTABISAIOTCS MOcae O(QOPMIEHUS TOPHOIO OTBOJAA, YTBEPXKIECHHUS IMPOEKTa
PEKYJIbTUBALIUM  3€M€Jb, BOCCTAaHOBJIECHUS paHee OTPaOOTAHHBIX 3€MEb.
TpeboBanus ¢enepanbHbIX 3aKOHOB KOHKPETHU3MPOBAHBI B TMOCTAaHOBJICHUU
[IpaButensctBa P® ot 23.02.1994 No 140 «O pekyabTHBAaUHUH 3€MEIlb, CHSATHUU,
COXPaHEHUU W PALMOHAIBHOM HCIIOJNB30BAHUU IUIOJOPOJHOTO CJOSI MOYBBD» H
coBMeCTHOM mnpukaze MuHnpupoasl PP u T'ockomzema P® or 22.12.1995
Ne 525/67 «O06 yTBEep>KIEHUU OCHOBHBIX MOJIOKEHUN O PEKYJIbTUBAIMHU 3E€MEIb,
CHSITUM, COXPAHEHUWH W PAUMOHAIBHOM HCIOJIb30BAHUM IUIOAOPOJHOTO CJIOS

ITIOYBbLD».

Bomnpoce! aist KOHTpoJIA:
1 TpeGoBanus B 00J1aCTH OXpaHbl OKpYKaroIiei cpeasbl (o deaepaibHOMY
3akoHy «O0 oxpaHe okpyxaromien cpeas» oT 10.01.2002 No 7-D3).
2. IIpaBoBbIE HOPMBL.
3. ITocranosnenue IIpaBurensctBa PO ot 02.03.2000 Ne 183 «O HopmaTuBax
BBIOPOCOB BPEIHBIX (3arps3HSIONINX ) BEIIECTB B aTMOC(EPHBIN BO3yX U BPEIHBIX
(bu3MYeCKuX BO3ICHCTBUIN HA HETOY.
4. TlpoBecTu aHaIU3 HOPMATUBHBIX JOKYMEHTOB PETYIUPYIOMUX TPEOOBAHUS K
OXpaHe OKpYKarolell Cpeibl.
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IIpakTuueckoe 3ausaTue Ne 2. OcHOBHbBIE BUIbI BO3/1€HiCTBUS HA

OKPY>KAIOIIYIO CPexy

Lenp 3aHTHS: «YCBOUTH OCHOBHBIE MOHATHS U TEPMHUHBI UCIIOJIb3yEMBIE B
o0acTu OXpaHbl OKpyXkarorieit cpenpl. [IoHATh cxeMy BO3A€MCTBHSI HA OCHOBHbBIE
KOMIIOHEHTBI OKpY)KAIOIIEeH Cpelbl MPOU3BOJACTBEHHBIX OOBEKTOB HEPTSHOW U
ra30BOU OTPACIIN.

OpranuzanuonHasi Gpopma 3aHATUS — TPATUIIMOHHAS.

Kak n r000e gpyroe Ipom3BOACTBO, HpedlnpudaTvs HeTIHOV U
ra3oBOVI OTpaciIv OKa3bIBAIOT BO3[IeVICTBYIE Ha okpyskaromuryto cpexy (OC).

Ha pasHBIX CcTagmsx OpOM3BOACTBA - MIpU JOOBIYe, TpPaHCIOPTe,
IIO/I3EMHOM XpaHEHMM W TlepepaboTKe Ta3a BO3HMKAIOT pa3IMJIHbIe
SKOJIOTMYECKVE aCTIeKTHI.

DKOJIOTUYECKHUE ACHEKThI — 3TO JIEMEHTHI JESITEIbHOCTH MPEANPUATUNA, UX
MPOAYKIIMKU U YCIIYT, B PE3yJIbTaTe€ KOTOPBIX OKAa3bIBAETCS MOJIOKUTEIBHOE WIIU
OTpHUIIATEILHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CPEy.

Oxkpyxatomas cpena (OC) anrn. "Environment" — cpega oOuTaHus u
JEATEIIBHOCTH YEJIOBEKA, OKPYKAIOIIWKA YEJIOBEKA MPUPOAHBIM M CO3JAHHBIA UM
MartepuaidbHbli Mup. OC BKIIOYaeT NOPUPOJHYI0 CpPEeAy W HCKYCCTBEHHYIO
(TexHoreHHyo) cpeay. ObiecTBeHHOE TPou3BoACcTBO M3MeHsieT OC, BO3IeUCTBYS
MPSIMO MJTM KOCBEHHO Ha BCE €€ DJIEMEHTHI.

BosnelictBue Ha OKpyXalollylo cpeay — JIro0oe OTpHIaTeIbHOS WIIH
nojoxkurenbHoe u3MeHeHue B OC, MOTHOCTBIO WM YaCTUYHO SBIISIOIIEECs
PE3YIABTATOM JIEATEIIbHOCTH OpraHu3alluu, €€ MPOAYKIIUU WU YCIIYT.

Cxema BO3JCHCTBHSI HAa OCHOBHBIE KOMIIOHEHTBI OKpPYXKaIOIIEH CpeJibl
MIPOU3BOJICTBEHHBIX O0BEKTOB T'a30BOM OTPACIIM MPEICTABICHHA HA PUCYHKE 2.1.

OOmime BUABI BO3IEVICTBMS Ha OKPYKAIOIIYIO Cpely - TaKyue BUJIbI

BO3/IEVICTBYS, KOTOPble XapaKTepHbI IPaKTUYeCKN I BCeX IIPeNIIpUATUN
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(BBIOpOCHI, COPOCHI, OTXOMBI, IIOTpeOIeHMe TeIUIOBOW WM 3JIeKTPUYIeCKON
SHepPTUM M IIP.) U I KOTOPBIX pa3paboTaHbl METObI KOHTPOJIS, OLIEHKNU U
HOPMMPOBaHVISL.

Crretmdpmgeckmie BMIOBI BO3HEVICTBUS Ha OKPYXKAIOIIYIO Cpemy
OTpaXalOT XapaKTepHble OCOOEHHOCTM NAHHOTO IIPOWM3BOACTBA, WIL WX

OII€HKM 9aCTO Tpe6y10TC51 OOIIOJIHUTEeJIbHBIE CIIeIVaJIbHBIEe MCCIIedOBaHVIA.

CYHIECTREHHOL BO IO TRHT

HESHAYHTETBHOE MM KOCPLHHOE
BOSAEHCTBHE

IMEPEPABOTKA [MOJI3EMHOE XPAHEHME ’
FA3A FA3A IF'A3A

ATMOC®EPA I'MAPOCDEPA [MOYBEHHbBIN PACTUTETBHOCTDb, ['EOJI QFH‘IECKM
[NOKPOB KUBOTHbIU MUP CPETIA

TPAHCIIOPTUPOBKA
TA3A



Pucynok 2.1. — Cxema BO3AEHCTBUS Ha OCHOBHBIE KOMIIOHEHTBI OKpY)KAIOIIEH Cpeibl
MIPOU3BOJICTBEHHBIX OOBEKTOB Ta30BOM OTpAcId HA CTaIuiX pa3BeAKd W 100brum 1, 2;
TPaHCIIOPTUPOBKU 3; XPaHEHUs 4; nepepadoTKu rasa 5
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Bce Bwmabl BO3OEVICTBMA HOpeNIIpUSTUI  Ta30BOVI  OTpaciM Ha
OKPYXXaIoOIIyI0 Cpedy MOXHO VCUIOBHO pasflelnTb Ha oOmme u
criendmdeckre. B coctaBe 0CHOBHBIX BUI0B HEOOXOIMIMO 0CO00 OTMETUTh
BBIOpOCHL B aTMOcdepy, cpeay KOTOPBIX: BBIOPOCHI, oOpasyrolecs Ipu
peayM3alll TEXHOJIOTMYECKMX IIPOLIeccoB; BBIOPOCHL, ODOpasyroluecs B
pe3yJibTaTe CropaHus TOIUIVBA I TPAHCIIOPTHBIX CPeCTB (COOCTBEHHOTO
TpaHCIIOpTa  HpeampusATus, JMOO  apeHIOBaHHOIO);  BBIOPOCHL,
oOpasyrolyecss IIpy  IIPOM3BOJCTBE  2JIEKTPOSHEPIMM U TelUla
HeIIOCPeICTBEHHO Ha IIPeIIPUATUN.

Pa3zpaboTka ra3oHedTSHBIX MECTOPOXIEHWUII COIIPOBOXKIAETCs
IIOIbeMOM W3 HeAlp IO CKBaKMHAaM IUIACTOBBIX BOJI, B HEKOTOPBIX CIIydasix
SIBJISIIOIINIXCS 110 YIIEeJIbHOV aKTMBHOCTM CJIa00aKTUBHBIMU KUAKUMU
pagnoakTMBHBIMM  oTxopamu. IDIacToBele BOABI  pa3MelIarOTCs B
OTCTOVIHMKAX, IIpyAdax-uclapuTesiX WwWIM oOpaTHO 3aKadyMBalOTCS B
II0ZI3eMHbIe TOPU3OHTEL. PagmoakTnBHOE 3arps3HeHVe HaKalUIMBaeTcsd B
HACOCHO-KOMITPECCOPHBIX ~ Tpybax ¥  MOYBOTPyHTaX  IUIOIIAJIOK
SKCIUIyaTUPyeMBbIX CKBaKVH, OTCTOVHVKOB U IIPYOB-VICIIapUTEJIeVA.

B mpomecce OypoBeIX palbOT, KamUTadbHOIO PEMOHTA CKBaXHUH,
CTPOMTEIbCTBA M PEMOHTA Ta30MpPOBOJOB, COOPYKEHHsI JPYTrUX OOBEKTOB
IPOUCXOAUT HApyLICHHWE MMOYBEHHOIO MOKPOBA. DTU HAPYLICHHs BBIPAXKAIOTCS B
YIUIOTHEHUM U 3arpsA3HEHMU I[I0YB, W3MEHEHUU CTPYKTypbl U MOP(OIOTruu
IIOYBEHHBIX TOPU30HTOB, CHUYKEHUU IIOYBEHHOT'O IIJI0A0POIUSL.

Hapymienue reonoruueckoil cpeibl OTHOCUTCSA K CHENM(DUYECKUM BHIAM
BO3JICHCTBUSI TpU J0ObIYE U TIOA3EMHOM XpaHEHUU Taza. BozaeicTBus Ha
T€0JIOTHYECKYI0 ~ Cpely  3aKIIOYaloTCsd B  HAPYIIEHUM  LEJIOCTHOCTH U
IepMETUYHOCTH TE€O0JIOTUYECKUX CTPYKTYp, CHIDKEHMM IUIACTOBOIO JaBJICHUS,

3arpsA3HCHHUU OTXOJaMHU ITPOU3BOJACTBA.
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CrouHble BOABI TPOU3BOJICTBEHHBIX 0OBEKTOB ra30BOM OTPACIU MOCTYIMAOT
Ha COOCTBEHHBIC WM MYHHUIIMITAIIBHBIE OYHCTHBIE COOPYXEHUS, TEPEHaroTCs
JPYTUM OpraHu3alusM, cOpachbIBalOTCS B BOJHBIE OOBEKTHl WJIM Ha MPYAbI
UCIIApUTEIH.

[ToTpebneHue BOJbI TEXHOIOTHYECKUMU 00BEKTaMU MPUBOJUT K CHUKEHUIO
BOJHOCTM pEK WM TOHWXKEHUIO YPOBHS TMOA3EMHBIX BoA. Kpome Toro,
MOTpeOJICHNE BOMBI BHI3BIBACT YBEIMUYCHHE 00hEMa CTOYHBIX BOJ, COPaChIBAEMBIX
MPEANPUATUSIMHU.

Bo3zneiicTBue npu pa3Benke u 100bI4Ye Ta3a pUCYHOK 2.2.

K ocHOBHBIM BHJ1aM BO3/ICHCTBUS Ha OKPYKAIOIIYIO CPEAY, BO3HUKAIOIIUM B
MPOILIECCE Pa3BEIKHU Ta30BBIX MECTOPOKACHUM U JOOBIYH ra3a, OTHOCSTCS:

1. Hapymenue reoslornaeckoy cpeasl ¥ MOYBEHHOTO MOKPOBA B IPOLECCE
OypeHUs CKBaKHH.

2. BoiOpockl B aTMocdepy 3arpsA3HSIONIUX BEIIECTB HA Ta30BbIX MPOMBICTAX
Y Ta30COOPHBIX MMYHKTaX.

3. BeiOpocsl B aTMocdepy 3arps3HSIONIUX BEHIECTB MPU TEXHOJIOTHUYECKOM
00CITy>KUBaHUU Ta30PETYIUPYIOIIUX CTAaHIIUA U Ta30MPOBOIOB.

4. COpoChI CTOYHBIX BOJ B BOJIHbIE OOBEKTHI, MPYAbI-UCTIAPUTENINA U HA TTOJIS
bunbTpamym.

5. Bo3mMokHOE 3arpsi3HEHNE OKPYIKAIOIIEH CPeAbl OTXOJaMHU ITPOU3BOACTBA.

[IpuponHblii Ta3, W3BJIEKAEMbIH M3 CKBaXWH 1|, MOCTymaeT Ha ra30Bble
MyHKTHl W TUIONIAJIKU TTPOMBICIIOBOM TMOATOTOBKHU Ta3a 2, TJi€ MPOU3BOAUTCS €ro
MEepBUYHAs OYMCTKA OT IUIACTOBOM BOJABI M MEXaHMYECKUX mpumeceil. [lmactoBas
BOJla IOCTYNAeT Ha JIOKAJIbHBIE OYKMCTHBIE COOPYKEHUS 3 M TOCJIE OYUCTKHU
cOpachIBaeTCs Ha MOJst (GUIBTPALIMY WM B IPY/IbI-UCTIapUTENH 4.

Ha ycranoBke kommuiekcHoi noarotoBku raza (YKIII') 5 ocymectBisiercs
JIOTIOJIHUTENIbHAS OYMCTKAa MPHUPOJHOTO Ta3a OT KamnelbHOM JKUJIKOCTH U
MEXaHUUYECKUX MPUMECEH, KOTOPhIE 3aTeM COpachIBAIOTCS B KOHAEHCATOCOOPHUKHU

6. OuniieHHBIN ra3 MOCTYIAET B ra30IIPOBOJIHYIO CETh.
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Ha coBpeMeHHOM 3Tarie pa3BUTHS TEXHOJIOTHH Ta3000bIUN MPU PA3BEIKE U
CTPOUTENTHCTBE  CKBAXKHUH  O0OpasyloTcs  OoJnbIMe  00bEeMBl  OTXOJIOB,

MNPECUMYIICCTBCHHOC KOJIUYCCTBO KOTOPEIX HAKAIIJIMBACTCS B MIJIAMOBBIX aM6apax.

CHu CHis

UWITAMOBSIX
AMEAPOR

OTNONIAMK
RYPFHUA

4]
&
: 4
JATEOTMEMME m;

Pucynoxk 2.2. — Bo3neiicTBre Mpu pa3BeaKe U 100bIUE raza

B mpomecce akcmmyaranuu  amOaphl  3alONHSIOTCS  OypOBBIMH U
TAaMIOHAKHBIMH ~PAcTBOpPaMH, OYPOBBIMH CTOYHBIMH BOJAaMH W  IIJITAMOM,
TUTACTOBBIMH BOJIaMH, TPOJYKTAMH HCHBITAaHUS CKBXKWH, MaTepuajaMH JIs
IIPUTOTOBJICHHUS U XMMHUYECKOH 00pabOTKKH OYypPOBBIX M TaMIIOHA)KHBIX PacTBOPOB.
[TpolileHTHOE COOTHOIICHHE MEXIYy ITHMH KOMIIOHEHTAMH MOXKET OBITh camoe
pa3HOOOpa3HOe, B 3aBHCHUMOCTH OT T'COJIOTUYCCKUX YCJIOBHM, TEXHHUYECKOTO
COCTOSIHHSI 00OPY/IOBaHHS | T.]I.

CkBaxxnHa SIBIISIETCSL CJIOKHBIM MHKCHEPHBIM COOpPYKCHHEM,
MO3BOJIAIOIIMM  TOJYYHTh B3aMMOCBS3b C HEAPAaMH W HMCHBITHIBAOIIAM
3HAYUTCNIbHBIC Harpy3ku. OHa ABISCTCS  MOTEHIHMAIBHBIM  HCTOYHHUKOM
9KOJIOTMYECKOM OITACHOCTH.

BosneiicTBrue pu TpaHCHOPTUPOBKE Ta3a pUCYHOK 2.3.
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OCHOBHBIMH ~ BHJIAMH  BO3JICUCTBUS HAa OKPYXKAIOIIYIO Cpemy Mpu
TPAaHCTIOPTUPOBKE Ta3a SBISIOTCS:

- BriOpochl B aTMocdhepy 3arps3HSIONIMX BEIIECTB OT TEXHOJOTHMUYECKUX
00BEKTOB KOMITpECCOpHBIX cTaniuit u ['TIA.

- BeiOpocel B aTMocdepy MeTaHa IPU TEXHOJOTHUYECKOM OOCITYKUBaHUHU
razopacnpeaenuTenbHbix craniui (I'PC) u razonpoBooB.

- COpoc CTOYHBIX BOJ B TIOBEPXHOCTHBIC BOJHBIC OOBEKTHI M Ha TMOJISI
buIbTpaIum.

- Hapymienre mouyBeHHOTO TTOKPOBa B MPOIECCE PEMOHTA Tra30IPOBOIOB.

- Bo3MoykHOE 3arpsi3HeHre OKpYIKaIoMIeH cpeibl 0TX0IaMH TIPOU3BOICTBA.
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Pucynok 2.3. — Bo3aelicTBre npu TpaHCIIOPTUPOBKE rasa
Bo3spnelicTBue npu NoJI3¢MHOM XpaHEHUH ra3a pUCyHOK 2.4.
K skonormyeckum acrekTaM, CBSI3aHHBIM C IOJ3€MHBIM XpaHEHUEM Traza
OTHOCSITCSL:
- HapyieHne reosioru4eckoil cpesbl B MpoLecce CO3AaHMs U 3KCIUTyaTalnuu

MOA3CMHBIX XPpaHUJIUIIL I'a3a.

- OMHCCcHUS METaHa C TECPPUTOPHUH I'a30XpaHUIINIIA.
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- COpoC MPOMBIIIJIEHHBIX CTOYHBIX BOJ B MOA3EMHBIE TOPHU3OHTHI.

- Bo3sgeiictBue Ha OKpyXawomlyro cpeay B Iporecce OypeHus u
00yCTpONCTBA CKBAXUH.

- BpiOpocsl B armocepy 3arps3HAIOMIMX BEIIECTB OT KOMIIPECCOPHBIX
CTaHIUHN U IPYTUX TEXHOJIOTUYECKUX OOBEKTOB.

[TocTynnenue 3arpsi3HAIONIMX BEUIECTB B aTMOc(epy OT TEXHOJIOTHYECKUX
o0BekTOB Tom3eMHBIX Xpanunun raza (IIXI) mpoumcxomut 3a  cyeT
TEXHOJIOTUYECKH HEM30EKHBIX OPraHU30BAHHbBIX U HEOPTaHU30BAaHHBIX BEIOPOCOB

Oprann3oBaHHbIE TEXHOJIOTHUYECKH HEU30EKHBIE BHIOPOCHI MOAPA3IEISIIOTCS
Ha MOCTOSHHbIE (BBIOPOCHI BHIXJIONMHBIX TpyO maxT ['TIA koMnpeccopHBIX cTaHIUN
(KC), npimoBeIX TpyO YCTaHOBOK pereHepaiuu audTwieHriaukons Ha KC, tpy6
NoJIorpeBaTelield ra3a u JAbIMOBBIX TPYO KOTENbHBIX) U MEPUOAUYECKHE (BBIOPOCHI
U3 CKB&XWH, NUICH(OB, COCTUHUTEIBHBIX Ta30MPOBOOB, IIHUICYJIOBUTEIEH,
CenapaTopoB, IEPUOJAUYECKH ITPOJTYBAEMBIX HA CBEUH).

HeoprannszoBaHHble BBIOPOCHI CBfA3aHbl, B OCHOBHOM, C YTE€UYKAMH,
NPUYMHOM  KOTOPBIX  SIBISIFOTCS  HEIUIOTHOCTH  Pa3bEMHBIX  COCIMHEHUU
TEXHOJIOTHYECKOT0 000pYIOBAHMS U Ta30ITPOHHUIIAEMOCTh MATEPUAJIOB.

[Ton smuccueil B aTMocdepy MOHMMAETCS PE3yJIbTUPYIOIas Macca METaHa,
MOCTYMAIOIIETo B aTMOc(epy ¢ eMHHUIIBI TII0IIaau ropHoro oteoda I1XT.

BuytpurogoBass AuHaMHUKa SMUCCHU MeTaHa B aTtMmocdepy oOycioBieHa
CE30HHBIMHU napaMeTpamu GyHKIIMOHUPOBAHUU MOYBEHHOMU BJIATH,
TeMIEepaTypHbIMU (PIYKTyallMsIMU TOYBEHHO-TPYHTOBOM TOJIIM, AKTHUBHOCTBIO
«OaKTepuanbHOTO (PUIBTPa», PACTBOPUMOCTHIO METaHa B BOJAE W H3MEHEHUSIMHU
napIraibHOTO JIaBlieHus. B cBsi3u ¢ 9TUM dMuccus MeTaHa B aTMocepy Hauboee
BBIPQ)KEHA B BECEHHE-JIeTHUH nepuoA. [IpupogHeie mpoiecchl METaHONPOSBICHUS
U METaHO-OKHCIICHHUS] Ha TEPPUTOPUM Ta30XpaHWIMINA HE HAPYIIAIOTCS LUKIAMHU
3aKa4yKy U 0TOOpA raza v He 3aBUCST OT JABJICHUS B TA30HOCHOM IIJIACTE.

Ha cxeme nudpamu 0003HaYeHBI:

I. Ta3oHoCcHBIi TrOpu3OHT (KoiekTop). 2. bypoBas ycranoBka. 3.

Pa3zBenounas ckBaxuHa. 4. MaructpaibHbeiii razonpoBon. 5. JlokuMmHas
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KoMIpeccopHas ctanius. 6. ['a3opacnpeaenutenbHbiil myHKT. 7. [lormoturensHas
CKBaXXMHA. §. OKCIUTyaTallMOHHAasi CKBaxkuHa. 9. JlokanbHble OYHCTHBIC

coopyxenus. 10. Hlnetidsr

CHu . \

HAFVIUEMME 1HOUR
.

PAFYUEE S
ORI MY ECKONE

Pucynok 2.4. — BozneilicTBre Mpu MOA3€MHOM XPaHEHHUH Ta3a
KonTpoabsHbIE BOITPOCHI:

1. Dkonoruyeckue acreKkThl, OKpYyKarolas cpeaa, BO3IeCTBUE Ha
OKPYKAIOILLyIO Cpeny.

2. CxeMa BO3AEHCTBUS HA OCHOBHBIE KOMIIOHEHTBI OKPYKAIOIIEH Cpe/Ibl
MIPOU3BOICTBEHHBIX O0BEKTOB ra30BOM OTPACIIH.

3. BoszneiicTBue mpu pa3BeaKke U J00bIUE ra3a.

4. BozneiicTBreE MpU TPAHCIIOPTUPOBKE raza.

5. BozaeicTBue npu MoJI3eMHOM XpaHEHHUH Ta3a.
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IIpakTueckoe 3ansaTue Ne 3. Xapakrtep 3arpsi3HeHHs1 IPUPOTHOI
CpeAbl IPH CTPOUTEIBCTBE HEPTAHBIX U ra30BbIX CKBAKUH
3.1 UcTOYHHUKH 3arpsA3HEHUS OKPY KAK0LIeld NPUPOIHOI cpeAbl IPH

OypeHUuM CKBAKUH, OTXO0/bI OypeHust

Hene 3anstus: OnpeaenuTh MWCTOYHUKU U NPUYMHBI  3arpsi3HEHUS
OKpYXalollel Cpe/ibl IPU CTPOUTENIbCTBE CKBAXKHH.

OpranuzaimonHas (popMa 3aHsATUS — TPATULIUOHHAS.

CoopykeHue  CKBaOXHUH  XapaKTepU3yeTcs  pAIOM  crenupuueckux
OCOOEHHOCTEM, KOTOpPBIE M ONPEIEISAIOT XapakTep U O0O0bEMbl TEXHOTECHHBIX
HapyILIEHUH W 3arpsi3HEHUs OOBEKTOB OKpYXKAIoIIEeH MNpUpoAHON cpenbl. s
pa3paboOTKu MPUPOAOOXPAHHBIX MEPONPUITUN, HCKIIOYAIOUINX HETaTUBHOE
BJIUSIHUE TPOLECCOB CTPOUTEIHCTBA CKBAKMH HAa OOBEKTHI MPUPOJHON Cpesbl,
HEOOXOJMMO 3HaHHE B MEPBYIO OYEPEb HUCTOUHUKOB HAPYILIEHUS U 3arpsi3HEHUs
KOMITOHEHTOB OKPYXKarOUIEH CPEIbI.

Ilonx ~ WCTOYHMKOM  HapymIEHWs W 3arpsA3HEHUs  [TOHUMAKOTCS
TEXHOJIOTHYECKHE NPOLECChl, BO3ACHCTBYIOIIME HA IPUPOJIHYIO Cpely MpHU
CTPOUTEIBCTBE CKBAXUHBI. [IJIsl BBISIBICHUS aKTUBHOTO HCTOYHUKA HAPYIICHHS
HEOOXOJMMO BECh TEXHOJOTMYECKUI MPOIECC paccMaTpUBATh KaK COCTOSIIUN U3
OTJIEIBHBIX ONepaluii. 3aa4a COCTOMT B TOM, UTOOBI B KaXJAOM T€XHOJIOTMYECKOM
Ipoliecce HaWTH ONepali, KOTOPbIE MPUBOJAT K IaHHON (hOpMe HAPYILICHUH.

VMCTOYHMKOM TE€OMEXaHMYECKUX HapyLIEHUH SBISAIOTCS  CIEAYIOIIME
TEXHOJIOTHYECKHE MPOLECCHI:

— CHSTHE W CKJIAJIMPOBAaHUE IUIOJOPOJHOIO CJIOS 3€MJIM MPU MOATOTOBKE
TeppuTopun OypOBOW;

— YCTPOMCTBO HACBITHOW TIUIOMIAAKK 104 OypoBYIO TIpH KyCTOBOM

CTPOUTCIIbCTBC CKBAKHUH,
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— YCTPOMCTBO 3€MJISTHBIX KOTJIOBAHOB (IINIAMOBBIX am0OapoB) st cOopa u
XPaHEHHsI TIPOU3BO/ICTBEHHO-TEXHOJOTUIECKUX OTXOJIOB OypeHHUS;

— COOPY)KEHHE TEXHOJOTUYECKUX TUIOMAJ0K o1 000pyI0BaHuE OYpOBOI;

— 3aChINIKa 36MJISTHBIX IIIJITAMOBBIX aMOapoB MPHY WX JINKBUIAITNH;

— TeXHUYECKasi peKyJbTUBALIMS TEPPUTOPUU OYPOBOMA.

OcHOBHBIMU KaueCTBEHHBIMU XapaKTepUCTUKAMU HUCTOYHHUKOB
T€OMEXaHWYECKUX HAPYIIEHUN CIUTAIOTCS CIACAYIOIINE:

— TOJIBUSKHOCTD WJIM CTAllMOHAPHOCTD;

— IPEPBIBHOCTH, MEPUOAUIHOCTD WIIH IMTOCTOSTHHOCT;

— PAaCIIOJI0KEHNE OTHOCHTEIILHO THEBHOM ITOBEPXHOCTH;

— cmocobd o0Opa3oBaHHMs ~ BBIEMOK  (KOTJIOBAHOB) WJIM  HACHINEH
(MexaHW4YeCKUi, TUIPABINYECKUN U T.11.);

— HaIpaBJICHHUE MEPEMEIIEHUN TOTOKOB IPYHTA.

OcHOBHBIE KOJIMYE€CTBCHHbBIC XapaKTEPUCTUKHU UCTOYHUKOB
T€OMEXaHWUYECKUX HAPYIICHUN TIPU CTPOUTEIIbCTBE CKBAKUH CJICIYIONINE:

— CKOpOCTh (ppoHTa paboT (YacoBasi, CyTOUHAsI, MECSIUHAS );

— TI01a1b PpOHTA padoT;

— TiTyOMHA UK BBICOTA PabOT OT MOBEPXHOCTH;

— MOIIHOCTh BBIHUMAEMOTO TPYHTa, TOJIIMHA HAPYIIAEMOTO  CJIOS
MTOYBOTPYHTA, BEICOTA HACHITIKA KyCTOBOM TUTOMIAIKH;

— TUIOIIAAb TEPPUTOPUHU OYPOBOIA;

— IPEHUPYEMOCTb MTOYBOTPYHTA U T.J

Od4eBUIHO, YTO KaXIOMY HCTOYHHKY TE€OMEXaHWYCCKUX HapyIICHUN
MPUCYIIU 0COOBIE KAUECTBEHHBIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

HcTrouHrKaMd THAPOJIOTHYECKUX W THAPOTCOJOTHYCCKUX HAPYIICHHHA
SBJISFOTCSL TEXHOJIOTHYECKHE TIPOIECChI, CBS3aHHbIE C OYpeHHEM CKBaXKHUH.
BOABIMMHCTBO THAPOJIOTHYECKUX HAPYIICHUN CBS3aHO C TOJITOTOBUTEIHLHBIMU
paboTaMmu, HO 3a4acTyl0 OHU IPHYPOUHBAIOTCSA K OYPEHUIO BEPXHUX BOJOHOCHBIX

TOPHU30HTOB I'COJIOHYCCKOI'0 pa3pe3a.
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['unporeonornyeckue HapylmeHUsl CBSI3aHbl HEMOCPEACTBEHHO C MPOLIECCOM
yIIyOJNeHNUs CKBaKUHBI M BBIPAXKAIOTCS B MOCTYIIJICHUH B BOJOHOCHBIE TOPU30HTHI
3arpsi3HUTENEN (IOTJIOUIEHUsT OYpOBBIX PAcTBOPOB) WIJIM BOJONPOSIBICHMSIX, UTO
IPUBOJUT K W3MEHEHHUIO THUAPOTEOJIOTMYECKOTO PEKMMa ECTECTBEHHOTO (DyHK-
IUOHUPOBAHMSI BOJOHOCHOI'O KOMILIEKCA.

OcHOBHBIMU KayeCTBEHHBIMU XapaKTepUCTUKaMH HUCTOYHHUKOB
TUAPOTE€OJOTMYECKUX HAPYLIEHUH SIBJIIOTCS MOJBHKHOCTh WJIM CTallMOHAPHOCTH;
HNEPUOANYHOCTD UM MOCTOSHCTBO JIEUCTBUS; MECTOPACTIONIOKEHUE U T.J

HcrounnkamMmu OHOMOPQOTOTUUECKUX HAPYIICHUH SBISIOTCS CIEAYIOIIHE
IIPOLIECCHI:

— pacyucTKa TEPPUTOPUH 10T OYPOBYIO TUIOIIAIKY;

— CHSITUE U CKJIQJAUPOBAHUE IIJIOIOPOJHOTO CJIOS TOYBBIL;

— coopykeHue OypoBOM M MPOKIJIaJKa TEXHOJOTHUYECKUX KOMMYHMKAIH,
HEOOXOUMBIX /17151 OypEeHUs CKBaXKUHBI.

KadecTBeHHbIE XapaKTEPUCTUKH HCTOYHUKOB HApPYLIEHUH MOMOTaOT
CO3/1aTh OOIYI0 CUTYallMOHHYIO KapTUHY Ha TEppUTOPUH OypOBOH B Ipejaenax
OTBOJIMMOI'O 3E€MEJIbHOIO Y4YacTKa M SBJISIOTCS, HapsALy C KOJUYECTBEHHBIMH,
BaXHBIMU KOMIIOHEHTaMH OIICHKH SKOJOIMYHOCTH JAESITEIbHOCTH OypOBOTO
NPEANPUATHS.

[Ipouiecc OypeHHsI CONMPOBOXKIAETCA MPUMEHEHHEM MAaTEepUaloB M
XUMPEAareHTOB Pa3IMYHOM CTENEHUM ONAacHOCTH, 3HAUUTEIbHBIMU 00beMaMu
BOAONOTPeOIEHUsI U 00pa30BaHUsl MPOU3BOJICTBEHHO-TEXHOJIOTHUYECKUX OTXOMOB,
MPEACTABIIAIONINX ONPEACICHHYI0 OMACHOCTh s (iiopsl U (payHbl. OCHOBHBIMU
O0BEKTaMU 3arpsi3HEHUs] IpU OypEeHHUH CKBa)XMH SIBIISIFOTCS] T€OJIOTHMYECcKas cpefa
(moa3emMHble BOABI) M TUAPO- U JuTOChepa (OTKPBITbIE BOAOEMBI, MOYBEHHO-
pacTUTENbHBIA MOKPOB). OHM 3arps3HAIOTCS B pE3yJbTaTe HECOBEPLICHCTBA U
HECOOTBETCTBUS OTAEIBHBIX TEXHOJOTHYECKHX MPOIIECCOB TPEOOBAHUSM OXPaHbI
OKpyXarolel cpelnpl, a TakkKe M3-3a TMOoNaJaHus B HHUX MaTEpUAJIOB,
HE(PTENPOAYKTOB, XMMPEAreHTOB U MPOU3BOJICTBEHHO-TEXHOJOTHYECKIX OTXO0B

6ypeHI/IH, MMpEACTAaBJICHHBIX 6ypOBBIMI/I CTOYHBIMH BOJdaMU, OTpa6OTaHHBIM
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oypoBeiMm pactBopoMm (OBP) m OypoBsim mutamom (BIII). HambGomnee omyTumsb
OTpULATEIbHBIE MOCIEICTBHS 3arpA3HEHUS TIOYB, TOBEPXHOCTHBIX M MOJ3EMHBIX
BOJI.

HcTouHMKY 3arpsi3HEHHs] pU OypEHUH CKBAXXUH YCIOBHO MOKHO PA3e/IUTh
Ha MIOCTOSIHHBIC U BPEMEHHBIE.

K nepBbIM OTHOCSTCS GUIABTpALMS U YTEUKH KUJIKUX OTXOAOB OypeHHs U3
HAKOIUTEIbHBIX KOTJIOBAHOB, COOPYKAEMbIX B MHUHEPAJIbHOM I'PYHTE (LILIAMOBBIX
am6apoB). Ko BTopoii rpytire ciieqyeT OTHECTH UCTOYHUKH BPEMEHHOTO JIEHCTBUS
— TIOTJIONIEHHE OYpPOBOTO pacTBopa Mpu OypeHHH; BHIOPOCHI IJIACTOBOTO (IroMaa
Ha JHEBHYIO IOBEPXHOCTb; HApYyLIEHHWE TE€PMETUYHOCTU 3aLEMEHTHPOBAHHOTO
3aKOJIOHHOTO IPOCTPAHCTBA, IPUBOJAIICE K MEXKIUIACTOBBIM IIEPETOKAM U
3aKOJIOHHBIM TPOSIBJICHUSAM; 3aTOIUICHHE TEPPUTOPUU OYpOBOMl BCIEICTBHUE
IIABOJKa B IIEPUOJ BECEHHEIO IOJOBOJbsS WJIM MHTEHCUBHOIO TasHHS CHEIOB U
pa3iiMB MPHU 3TOM COJIEP>KUMOTO IIJIAMOBBIX amMOapoB. OOIMUM JJIsi HUX SIBIISIETCSA
TO, YTO OHU HOCAT BEPOATHOCTHBIM XapakTep, a HMX TMOCIEACTBUSA TPYIHO
IIPENICKA3yEMBI.

HaunOounpiryto onacHOCTh i1 0OBEKTOB MPUPOAHONW CPenbl MPEACTABISIOT
IPOU3BOJCTBEHHO-TEXHOJIOTMUYECKHUE OTXOJbl OYpeHHsI, KOTOPhIE HAKaIlJIMBAIOTCS
U XPaHATCSI HEMOCPEJACTBEHHO Ha TEPPUTOPUN OypOBOH, KaK TIPABUIIO, B 3EMIISTHBIX
am0Oapax (KOTJIOBaHAaX-OTCTOMHUKAX), YCTPaMBaE€MbIX B MHUHEPAIbHOM WJIHU
HachlHOM TpyHTE. OTXOABI B CBOEM COCTABE COJAEPKAT IIUPOKUN CIIEKTP
3arpsA3HUTENICH MHWHEPAIBbHOM W OPraHUYECKOM TMPUPOABI, MPEICTABICHHBIX
MaTepualaMi M XUMpPEareHTaMu, HCIOJIb3YEMbIMU [UJIsl TPUTOTOBJICHHUS U
00paboTKH OYpOBBIX PACTBOPOB.

CooTHOIIEHHWE OTXO0JOB OypeHus KaxkIoro BUJa B 00meM o0beme
3arpsiI3HEHMM  Pa3M4HO W ONPENENseTCs MPEXKIE BCEro  MCHOJb3yEeMOM
TEXHOJIOTHEH OypeHHsI, a TaKKe 3arps3HSIONIMMU CBOWCTBAMH TPUBHECEHHBIX B
HUX MaTepUajoB U XUMPEAreHTOB.

HauGonpmmii 00beM cpeu OTXOAOB OYpeHHUs COCTaBIISIIOT OYpOBBIC

CTOYHBIC BOBI. TO CBSA3aHO C TEM, 4YTO CTPOUTCIILCTBO CKBAKMH COIIPOBOKIAACTCA
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noTpeOIeHNEM 3HAUUTENbHBIX OOBEMOB MPHUPOAHON BOJABI M 00pa3oBaHUEM
3arpsi3HeHHBIX cTokoB B Buae bBCB. Cyrounas norpeObHOCTH OypoBOii B
TEXHUUYECKOM BOJE KojebyieTcss B MIUPOKUX mpeaenax ot 25 -30 go 100-120 M |
3aBUCUT KAaK OT HPUPOJHO-KIMMATHYECKUX YCIOBHM U T€O0JOTO-TEXHUYECKHUX
OCOOEHHOCTEM TMPOBOJKM CKBaXWH, TaK M OT OpraHu3aldd CUCTEMBI
BOJIOCHAOKEHUS.

[Ipu OypeHuM CKBaXXMH B TOAABIAIONIEM OOJBIIMHCTBE CIy4acB
NpUMEHSIETCS  MPSMOTOYHAs CHCTeMa BOJOCHAOXKEHHS, a HUCTOYHUKAMU
BOJOOOECIICUEHHS]  CIIY)KaT OTKPBITBIE BOJOEMBI (03€pa, PEKU, PY4YbH),
apTe3UaHCKUE CKBAXKUHBI UM  BOJOINPOBOAHAs ce€Th. BopgomorpebieHue
periaMeHTUpyeTCs WHMBUYaJIbHBIMU TEXHOJIOTUYECKUMU HOpMaMu
BOJIONIOTPEOJICHHUSI, 3aKJIabIBAEMbIMH B TMPOEKThl HAa CTPOUTEIHCTBO CKBAXKHUH.
Takue TEeXHOJIOTrMYECKHEe HOPMBI B HACTOSIIEE BpeMs pa3paboTaHbl MPAKTUYECKU
JUTSL K&KJOTO perruoHa. B HUX HaxoAsT oTpakeHHe Bce (PaKTOpbl, YUUTHIBAIOIINE
OCOOCHHOCTH TEXHOJIOTUU OYypeHMs, MUCTOUYHMKUA BOJOCHaOkeHus u T.m. Kak
MOKa3bIBa€T TMPAKTHKA, B CpPEIHEM II0 OTpacid HOpMa BOJAOIMOTPEOICHUS
cocrasuser 0,9 - 1,1 M® ma 1 M npoxoxku.

O06bem oOpa3zyronuxcsi OypOBBIX CTOYHBIX BOJ| OMPEEISIETCS MHOXKECTBOM
dakTopoB. M3 HuX HauOoJsplllee 3HAUYCHHE HWMCIOT TIJIyOMHAa CKBaKHH,
MPOIOIKUTEILHOCTh OypEeHUs U yNIEJbHBIA BEC 3aTpaT BPEMEHU Ha JIMKBUJIAIUIO
OCIIO)KHEHW u aBapuid. Kak moka3zaHo B pa0oTe, B CpeAHEM CYTOYHBIE OOBEMBI
obOpazyromiuxcsi BCB moryT cocraBmsate 20 — 40 M Ha OAHY CKBaXXMHY (KYCT).
3HauuTenpbHOE BiMsSHUE Ha 00beMbl BCB oka3piBaeT Takke W cucTema
BoJlocHaOxkeHuss. YeMm  Oosbllie  MCMHOJB3yeTcs  OOOPOTHOM  BOABI  Ha
TEXHOJIOTUYECKUE HYXK]IbI, TEM MEHbIIIe 00bEMbI CTOYHBIX BOJ; HO B TO YK€ BpeMs
CTEIEHb 3arPSI3HEHHOCTH UX BBIIIIE.

[To ycmoBusm oOpazoBanus BCB Mo0XHO pa3nenuTh Ha TPU KaTErOpPHUU:

MMPOU3BOACTBCHHBLIC CTOYHBIC BOJKI, XO03SMCTBEHHO-OBITOBEIC U aTMOC(l)CpHBIe.
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[Ipon3BoaCTBEHHBIE CTOUHBIE BOJBI (POPMHUPYIOTCS B MPOLIECCE BHITOTHEHUS
pa3IMYHBIX TEXHOJOTHYECKUX OIepaluii, paboThl MEXaHU3MOB, 000pPYIOBaHUS U
YCTPOMCTB.

XO035IUCTBEHHO-OBITOBBIE CTOYHBIE BOJBI Ha OYpPOBBIX MNPEANPUATHIX
o0pa3yloTcs B pe3yJsibTaTe ACSITeIbHOCTH IMyHKTOB MUTAHUSI, OOBEKTOB KYJIbTYPHO-
OBITOBOTO M CAaHUTAPHO-TUTMEHUYECKOTO Ha3zHauyeHus. [lo cBoeMy oObeMy OHU
COCTaBJISIOT HE3HAYUTEIHHYIO YacTh 00IIero KojaudecTBa odpasyromerica bCB.

OOpazoBaHue aTMOoC(EpHBIX CTOYHBIX BOJI CBSI3AHO C aTMOC(EPHBIMU
ocagkamMu. Mx oObeMBl B 3HAUUTENBHONM MeEpe 3aBHCAT OT MPUPOIHO-
KJIIMMAaTUYECKUX YCJIOBUM, a TakXe OT JUIUTEIbHOCTH MPOLECCa CTPOUTEIHCTBA
CKB&)XKHMH U MOTYT JOCTUTATh B cpeaHeM 1,5 — 8 % ot obirero oobema BCB.

B npounecce OypeHus CckBaxuH (HOPMHUPYIOIIMECS CTOYHBIE BO/IBI
3arpsi3HAI0TCA OypOBBIM PACTBOPOM U €r0 KOMIIOHEHTaMU, BHIOYPEHHOMN MOPOOH,
XUMpeareHTaMu, HepThi0 W HePTeNpoayKTaMH, B TOM 4YHCIE U TOproYe-
CMa304HbIMM MarepuaiamMu (koTopble mnomamairoT B BCB B Mecrax, rae
IIPOU3BOMSATCS TEXHOJIOTMUECKHE ONEpPAlMM C 3THMH KOMIIOHEHTAaMHU M TIE
BO3MOYHBI HX TIOTEPH).

OCHOBHBIMU TOYKaMHU BOJIOTOJb30BAaHUS M BOJOOTBEACHHUS Ha OypoBOii
SBJISIOTCSL HACOCHAas TpyMmma, AW3EIbHBIN 010K, pabdodas mwiomangka OypoBon
BBIIIKHK, OJIOK OYUCTKHA OYypOBBIX PacTBOPOB, Y3€JI MPUTOTOBIIECHUS U YTSKEICHUS
pacTBOpPOB, LUPKYJSLHUOHHAS CHCTEMA, OJIOK XMMpPEAreHToB, OJIOK €MKOCTEeW ¢
3aMmacHbIM OYpOBBIM PacTBOPOM.

VYkazaHHble MecTa SBJIAIOTCS HWCTOYHMKAMU OOpAa30BaHUs M 3arpsi3HEHUS
BCB. Kak cBuaeTenbCTByeT MPOMBICIOBBIN ONbIT, HanbOonbmmii o0beM bCB
oOpa3yeTcss mpu OXJaXKICHHH IITOKOB MLUIAMOBBIX HACOCOB, MBITbE paboyeit
IJIOMAAKA OypOBOM BBINIKK, OYHUCTKE OYPOBBIX pPACTBOPOB OT BBIOYPEHHOM
NOPOABbl HAa OYHUCTHBIX COOPYKEHHAX M 3aYUCTKE E€MKOCTEH LUPKYJSILIUOHHON
CUCTEMBI OT 0caJika OypOBOI'O pacTBOpA.

W3BecTHO, uTO s100ass TEXHOJOTHMYECKash CXeMa OYMCTKH CTOYHBIX BOJI

npeaycMaTpUBaeT CUCTEMbl COOpa W HAKOILJIEHUS CTOKOB, KOTOPBIE JOJDKHBI
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oOecrieunTh OBICTPOE yAAIGHHE W COOp CTOYHBIX BOJ| C MPOU3BOJCTBEHHO-
TEXHOJIOTMUECKUX IUIOMIAJIOK M KaHAIM3alMl0 MX K MeCTaM HaKOIUIGHUS U
xpaneHnus. Ha Oypsiuxcsi ckBakMHaX cOOp MPOU3BOJICTBEHHBIX M aTMOCHEPHBIX
CTOYHBIX BOJ OCYIIECTBIISIETCS, KaK TMPaBUJIO, CAMOTEKOM IO BOJOBOJHBIM
KaHallaM, YCTPOEHHBIM JMOO B MHUHEPAIbHOM TIpYHTE, JTUOO MPEICTaBISIOMINUX
co00ll MeTalTMyecKue Wi >keiae300eToHHble sxkenoba. Iloctymnenue bBCB u3
OJTHOTO KOTJIOBaHa (aMbapa) B Jpyroi OCyIIECTBISETCS €CTECTBEHHBIM IEPETOKOM
WM C TIOMOIIIBIO IEPEKAYMBAIOIIUX YCTPOMCTB.

Hns cbopa BCB B 3aBHCUMOCTH OT TJIyOWHBI CKBXHUHBI U
IPOAOHKUTEIFHOCTH CTPOUTENHFCTBA HA €€ TEPPUTOPUU COOPYXKAIOT BOJSHBIC
amOapbl. Takue amOapbl B MOAABIISIIONIEM OOJBIITMHCTBE CIYy4aeB COOPYXAIOT B
MUHEPAJIbBHOM TpPyHTE C COOJIIOACHUEM COOTBETCTBYIOLIUX  TpeOOBaHUM
ruspousossinuu. Ho, HecMoTpst Ha 3TO, Takue amOapbl NPEICTaBISIIOT COOOM
CEpbE3HbI HCTOYHHUK 3arpsi3HEHUs MPHUPOAHON Cpelbl BCIEJACTBUE BBICOKOMN
MOJIBIDKHOCTA W XOPOIIEH aKKyMyJIHPYIOMIeH CIMOCOOHOCTH CTOYHBIX BOJ K
3arpsiI3HUTEIISIM.

B memom ke mnpuMeHseMas TEXHOJOTHS OypeHHs OpHUEHTHpOBaHA Ha
WCIIOJIb30BAHUE JIJII TEXHOJOTHYECKUX HYXJ CTPOHUTENIbCTBA CKBAXUH YHUCTOU
IPUPOJTHOM BOJIBI M CBSI3aHA ¢ 0OPA30BAHUEM 3arpsI3HEHHBIX CTOKOB.

OpHrMH W3 OTMACHBIX BHUIOB OTXOAOB OYpEHHs CUMTAIOTCS OTpabOTaHHBIN
OypoBOIi pacTBOp U OYpOBOII IIJITaM WJIH BHIOYpEHHAs TOPO/Ia.

OCHOBHBIM THIIOM MPOMBIBOYHBIX KHIKOCTEH, TPUMEHSIEMbIX TIPH OypeHUN
CKBa)KUH, SIBJISIOTCS] TJIMHUCTHIE OypOBBbIE PACTBOPHI HA BOJHON OCHOBE, KOTOPHIE
TOTOBATCS, Kak TMPaBUJIO, W3 TIWHOMOPOINKAa. B HEKOTOpHIX CcllydasX OHU
NOJIyHalOTC B pe3yibTaTe HapaOOTKM Tpu  pa30ypuUBaHMM  XOPOIIO
JTUCTIEPTUPYIOMINXCST TIIMHUCTBIX TOPOJ, CIAararmlnX MPOXOIUMBIN paspes. s
PETYIUPOBAHUS PEOJOTUIECKUX, (DUIBTPAITMOHHBIX U CTPYKTYPHO-MEXaHUUECKUX
CBOMCTB OYpOBBIX PacTBOPOB HCIIOIB3yeTCs HAOOp CIEeNUaIbHBIX XHMPEareHTOB.
B kauectBe mnpodUIAKTUYECKOW MPOTHUBOMPUXBATHON 00aBKU  OOMIBIIOE

pacrnpocTpaHeHHUe MOaydnsia HePTh.
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Crnenyer oTMETHTh, YTO 00BEMBI 00pa30BaHUSI OTXOJOB yKAa3aHHBIX BHUOB
3aBUCSAT OT MHOTHX (DaKTOPOB W HHTJE HE PETIaMEHTHUPYIOTCS. 3HAHHUE Ke
00BEMOB OTXO0/I0B OypeHus, Hapsiy C OICHKOM YpPOBHS M XapakTepa uX
3arpsI3HEHHOCTH, HEOOXOAMMO JUIsi TPAaBWIBHOTO TIOHMMAHHS MEXaHHW3Ma
BO3JIEHCTBUS HA 0OBEKTHI MPUPOIHOM Cpe/ibl U BhIOOpa HEOOXOAUMOI0 KOMIUIEKCa
IPUPOJOOXPaHHBIX Mep. M3BeCTHBIE METOIMKHU OIIEHKH 00beMOB OypOBOro IIjlaMa
u OypoBOTO pPacTBOpa, YXOIIIETO B OTXOJIbI, BECbMa YIPOIICHBI M IMOITOMY
HEJIOCTATOYHO TOYHBI, BCJIEICTBUE YETrO JOCTOBEPHOCTH IMOTYYAEMBIX PaCUETHBIX
JTAaHHBIX KPaHE HEBBICOKA.

HaunbGonee mnpuemsnemoil sl MNpaKTHYECKUX IEJ€ 1O TOYHOCTH U
JIOCTOBEPHOCTH PE3YJIbTATOB SIBJIAECTCS METOJAMKA, 0a3UpYIOLasca Ha y4eTe BCEX
(aKTOpOB, OKa3bIBAIOIIMX BIUSHUE HA 00BEMBI 00PA3YIOIINXCSI OTXOA0B OypeHUsl.
Ucxonuoit uudopmarueit st pacueroB 00bemoB OypoBoro muiama (BII) u
orpabotanHoro OypoBoro pactBopa (OBP) ciyxkaT reosioro-reXHU4ecKud Haps/,

PEKUMHO-TCXHOJOIrMYCCKas KapTa 1 PCriIaMCHTLI Ha 6ypOBBIC pacTBOPBEI.

KoHTpoapHBIE BOITPOCHL:
1. IcTOYHHMKH reoOMEeXaHUYECKUX HApYIICHUN.
2. OcHoBHbIE Ka4eCTBEHHBIEC XapaKTEepUCTUKAMU MCTOYHUKOB
r€OMEXaHUYECKUX HAPYIICHUM.
3. OcCHOBHBIE KOJINYECTBEHHBIE XapaKTepUCTHKU HMCTOYHUKOB
F€OMEXaHUYECKUX HAPYIIEHUN IPU CTPOUTEIBCTBE CKBAXKUH.
4. BypoBbI€ CTOUYHBIE BOJBI.

5. OTpaboTtanHbIil OypoBOIi pacTBOp U OYpPOBOI IIIaM.

3.2 PacueTr 00beMOB BHIOYPEHHOI OPObI NPU OyPeHNH CKBAKHUHBI

lens 3ansarus: Omnpenenuth: 00BEM BBIOYPEHHOW TMOPONBI, MOTEPH
OypOBOI0 pacTBOpa MpH €ro OYUCTKU Ha OUUCTHBIX YCTPOUCTBAX.

Opranuzarnmonnas popma 3aHATUS — pa300p KOHKPETHBIX CUTYAIIHH.
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[ToTepu OypoBOTO pacTBOpa MPHU €r0 OUYUCTKE Ha OUUCTHBIX CHCTEMax

Vi =V, + V. . +V!

noi

T " e
moi! moi* © moi

rne V — COOTBETCTBEHHO TMOTEpPU OypOBOTO pacTBopa IpPU €ro
OUYUCTKE Ha BUOPOCHUTE, MECKOOTIACIUTENN U WIOOTACIUTEIH.
Pacuer morepp Ha KaXIOM OYHCTHOM YCTPONCTBE MPOU3ZBOAUTCS IO

OMITMPUICCKUM 3aBUCUMOCTIM:

lllrrn:ui = 1,3 Vnpi £
Viei = 1,92 V;xpiE;
Viei = 3,0V,

rae Vipi — 00beM BbIOypeHHOU MOopojbl B 1-M uHTepBasie. OO0beM BBIOYpEeHHOU

NOPOABI ONpeieNsieTcs Mo popMyie

Vnpi 20,785' (ai . DH)ZLi
Jlist  peieHuss JaHHOW 3alayd  HEOOXOJAMMO CXEMaTUYHO H300pa3uTh
KOHCTPYKITHUIO CKBAYKUHBI.
O6veM OypoBOro pacTBOpa, HEOOXOJUMOTO [JIi OCBOEHHUS CKBa)KUHBI
(0OBeKTa), onpeAeNsieTcs Mo YMIUPUIECKON Gopmyie
Ve.=15-V

OCEB CKE

rae Vi — 00beM CTBOMA CKBAKUHBI HAa KOHEL OypeHus i-ro HHTEpBaa.

OO0beM CTBOJIa CKBAXKHHBI PACCUUTHIBACTCS 10 (hOpMyIIe
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V. = D,?SSZ Ly; DZ + 0,785(aD,)?L,
i=1

rme Ly — mumHa oOcamHOM KOJIOHHBI B OOCa)KEHHOH 4YacTH CTBOJA, B

KOTOPOM OCYUIECTBIIACTCSA IUPKYJAusi OypoBoro pactBopa; D, — BHyTpeHHHI

AUaMCTp 0608,,HHOI>'I KOJIOHHEI, CHYCK&CMOﬁ HJIs1 KPCILJICHUA 1-TO MHTCpBaJIa, ad —

cpenHuil K03(PPUIMEHT «KAaBEPHO3HOCTU B MHTEpBajie OypeHus; Du — nuamerp

7oJioTa B uHTepBale Oypenus; L; — untepsan OypeHus.

Pucynok 3.1 — Konctpykums

O0BeM cTBOJIa CKBAYKUHBI HE
WHTEpBaJie OypeHUsI.

[Ipumep 3amaun.

JlaHa KOHCTPYKUHUS CKBaKUHET.

HNTBIBATh HA KaXXA0M

1-it uaTepBan L = 600 M, nuametp @6caHoM KoJIOHHBI Dy = 426 MMm;
2-ii uaTepan L, = 1500 M, nuamerp 06caaHoi KOJIOHHBI Dy = 324 MM
3-it uarepBan L3 = 3000 M, tuamerp o6cagHoi KojaoHHBI Dy = 194 MM

Koadduruent kaBepHo3HOCTH 171 Bcex nHTepBajios 1,15.
Heo6xoaumo onpeaennts: OO0beM CTBOJIA CKBAXKHHBI HA KaXKIOM

uHtepBasie. O0beM BeIOYpeHHOM TTopoibl. [loTepu OypoBoro pactBopa mpu ero

OUYMCTKU Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBopa, HEOOXOAUMOTO

JJ1s1 OCBOCHUS CKBAXKHUHBI. YcnoBue 3aa491 UJIIOCTPUPYCTCA cXeMou

KOHCTPYKIHWHN CKBA)XWHbI C HAHCCCHHUEM pPasMEPOB.

CxemaTuyHO M300pakaeM NEPBbIN HHTEPBAJ OYpEeHUS PUCYHOK 3.2:

HaxomuM Ve = 0,785(1,15 x 0,445)* x 600 = 122.9
N3obpaxkaem BTOpoi HHTEpBa OypeHUs: pUCYHOK 3.2:

HaxomuM Vg = 0,785 x 600 x 0,406 + 0,785(1,15 x 0,39)? x 600 = 248
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AHamornyHO W300pakaeM TPETH U MTOCIIETYIONTUE HHTEPBAIBI OypeHUs
CKBa)KUHBI

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

BriObupaem Hanbobnit 00beM CKBAKUHBI Vs = Vexs2 > Vexsl > Vexss

Z%

Pucynok 3.2 — CxeRré loe n300paxeHre HHTEPBAJIOB OypeHUs
PGBOT'0 PAacTBOpa, HEOOXOAUMOTO JIJIsl OCBOECHUS

V

CKBQ)KHHBI.
Ve =15X248 =372 m°
OmnpenernseM 00beM BBIOYPEHHON TOPOABI
Vip1 = 0,785 - (1.15 x 0,445)* x 600 = 122,9 m*

Vipz = 0,785 - (1.15 x 0,0,39)% x 900 = 170,4 m3
Vs = 0,785+ (1.15 x 0,215)2 x 1500 = 72,8
Vi = 122,9 +170,4 + 72,8 = 366,1 M
OmnpenenseM MOTEPH HA KaKIOM OYUCTHOM yCTPOMCTBE:
V., =1,3x366,1x0,1=476;
V' =1,9x3185x0,2=1223;
V" =0,3x196,2 x0,35 = 20,6.

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

o

3agaya 111 CaMOCTOSITEIbHON paOOThI:

JlaHa KOHCTPYKUHUS CKBaKUHBI:

1-it uaTepBan L, nuamerp 06cagHOM KOJIOHHBI Dy;;
2-ii uaTepBan Lo, nnamerp 06caiHOM KOJIOHHBI Dyy;
3-it uaTepBan L3, nnamerp 06cagHOM KOJIOHHBI Dys;
KoadduireHT kaBepHO3HOCTH JJIs1 UHTEPBAJIOB 0O, O, O3,
Heo6xonumo omnpenenuts: O0beM CTBOJIA CKBAXKUHBI HA KAXKIOM

unTepBaie. O0beM BeIOypeHHOM mopoibl. [loTepu OypoBoro pactBopa mpu ero
OUYMCTKH Ha OYUCTHBIX ycTpoiicTBax. O0beM OypoBOro pacTBopa, HEOOXOAMMOTO
JUTSI OCBOCHHUSI CKBYKUHBI. Y CJIOBUE 3a]]a4H WILTIOCTPUPYETCS CXEMOM
KOHCTPYKITUU CKBOKUHBI C HAHECEHUEM Pa3MEPOB.

Ta6nuna 3.1 — Jlanusie a1 pacuera

N | Li | Ly [ Ly [ Dy [ Dp [ Dy | oo | w | o5 |




59

BapHaHTAa

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 1,1 1,15 | 1,3
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 1,15 | 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 1,1 1,15 | 1,3
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 1,15 | 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 1,1 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 1,15 | 1.3
31 300 | 1800 | 2950 | 426 340 127 1,15 1,2 1,2

3.3 OnpenesieHue 00beMOB 0TPA0OTAHHOIO OYPOBOI0 pacTBOpa

1 OypoBOro nuiamMa

Henp 3anatus: Onpenenuts 00beM 0TpabOTaHHOTO OYpOBOIO PacTBOpa U

OypoBOTrO IIJIaMa PU CTPOUTEIIHCTBE CKBAKUHBI

OpranuzanuonHas popma 3aHATUS — pa300p KOHKPETHBIX CUTYALIM.

O6mmit o6veM OBP (Vopp), yxomsmiero B OTXOAbI IMOCHE OKOHYAHUS
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CTPOUTENILCTBA  CKBAXXWHBI,  CKJIAJIbIBACTCS W3  M30BITOYHBIX  OOBEMOB,
oOpa3zyromuxcs mocie OypeHus: Kaxxaoro uarepBaia (Vog). B TOM 9UCIIE 00BEMOB
pacTBopa, cOpachlBacMbIX B IIJIAMOBBIM amM0ap MPH CMEHE THUIA M CUCTEMBI
00pabOTKU TPOMBIBOYHBIX KHJIKOCTEH, 1 00BEMOB, HEOOXOIUMBIX ISl OCBOCHUS

CKBaXHUHBI (Vocp):

n
I"E}EF‘ = Z VDEPi + VDEE:
i=1

[Ipy 5>TOM OCHOBHBIMH TpPHUYMHAMH OOpa30BaHUS M  HAKOIUICHUSA
U30BITOYHBIX 00BEMOB PACTBOPA SIBISIOTCS;

— HapabOTKa pacTBOpa MNpu pa3OypUBaHWK HHTEPBAJIOB, CJIOKCHHBIX
TJIMHUCTHIMU TTOPOJaMU;

— 3aMeHa OJJHOTO TUIIa PaCTBOpa Ha JIPYTOii;

— 3ameHa OypoBOTO pacTBOpa, MHCIIOJIB3YyeMOTO sl OypeHus TMoj
HKCIUTyaTallMOHHYIO KOJOHHY, Ha pacTBOp JpPYyroro THUNA TPU OCBOCHUU
CKBQ)KHHBI;

— TMPOBEACHHUE psijia JOMOJHHUTEIBHBIX TEXHOJIOTHYECKUX OTepalnuii, He
MPEAYCMOTPEHHBIX TPOEKTOM Ha OypeHHE CKBaXKHHBI (HAIpuMep, JIMKBUIAIUS
OCJIO)KHEHHUM ).

O6beM OypoBOro pacTBOpa, HEOOXOJUMOTO [JII OCBOCHHUS CKBaXKHHBI
(oOBekTa), onpenenseTcs mo SMIUpUIECcKoit hopmyiie

Vu:u:E: = 1,5 ) I"T:KE:
rae Viie — 00beM CTBOMA CKBAKUHBI Ha KOHEL] OypeHHs i-ro HHTEpBaa.

OObeM cTBOJIa CKBAKMHBI PACCUMTHIBACTCS CM. IIYHKT 3,2.

0O6bEém OBP; yxonsiiero B 0TX01bI IOCTIE OKOHYAHHS OYpEeHUSI KOHKPETHOTO
uHtepBasa (Vogp),.MPEACTABISIET COO0M 00beM OypOBOT0O pacTBOpa, MOJJIEHKAIIETO

YTUIN3AIUKA WK 3aXOPOHEHHUIO MOCIe OKOHYaHUs Oypenus i-ro uHteppana (Vyi),
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3a BBIYETOM O0O0BEMa pacTBOpa, IOBTOPHO HCIOJIB3YEMOro Npu OypeHuu

nocieayomux nHTepBasioB (V,.i), T.e.

VDEPi = Vva‘ - vr[m'

O6bem OypoBOro pacTBopa

I{m‘ = VEPi - (vcbi + VL[EM!' + Vnm‘]

rae Vzr; — 00beM OypoBoro pactsopa, IPUMEHSBIIErOCS B Ipolecce OypeHust i-ro
UHTEpBaJa; Vg; — IOTEPH pacTBOpa Ha (PUIABTPALMIO U HOPMOOOpPA30BAHUE IIPH
OypeHuu B 1-M UHTEpBAJE; Vjgy; — 00beM OypOBOIrO pacTBOpa, OCTAIOILETOCH B
3aKOJIOHHOM IIPOCTPAHCTBE CKBAKMHBI ITOCIE KpEIUIeHUs B i-M uHTepBane;V iy —
MoTepH OYPOBOTO PacTBOpa IPHU €ro OYMCTKE Ha OUHMCTHBIX YCTPONCTBAX.

O0BeM TMOBTOPHO MCHOJIB3YEMOT0 OYpOBOTO pacTBOpa IIPH IMPOXOIKE

MMOCJICAYIOINX HHTCPBAJIOB

v I{vi
mai 1{]0 ﬁ

rae [ — MpOIEHT MOBTOPHO HCIOJIB3YEMOTO OypOBOTO pacTBOpa sl OypeHHs
MOCJICTYIOITUX WHTEPBAJIOB (YCTAHABIMBACTCS SMIMPUYECKUM IYTEM Ha OCHOBE
MPOEKTHO-IIJIAHOBOTO 3aJaHus).

O6beM MOBTOPHO MCHOIB3YEMOTO PacTBOpa B KaKIOM KOHKPETHOM CIydae
yCTaHaBIMBaETCA MO (PAKTUYECKUM JaHHBIM C YYETOM HAKOIUJICHHOTO OIIbITa
OypeHUs U T€0JIOTO-TEXHUYECKUX YCIOBUN MTPOBOJIKH CKBAYKHH.

Pacuer o6nema OypoBoro pactBopa, MpUMEHSBIIETOCs B Mpoliecce OypeHus
1-TO UHTEpBaja, MPOU3BOAUTCS 10 popmyiie

VEipi = I'{Tm' + I"y:-{

i
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rae V; — morpebHbIii 00beM It OypeHus i-ro uHTepBajia; Vyi— 00beM OypoBOro
pacTBopa, HapabaThIBAEMOTO B TIpoIiecce pa3OypHBaHUs TIIMHHUCTHIX MOPOJ B i-M
UHTEpBaJe.

3uauenue V,; onpenensercs pacueTHuIM IyTeM 1o GopmyJie
Vai = Vo + Voor + Vd;ni + Vu;n{p!

rie Vi — 00BEM pacTBOpa B LMPKYJISALMOHHON CHCTeMe OypOBOil yCTaHOBKH
(OHpe,Z[eJBIeTCH B 3aBUCHUMOCTH OT THIIA 6ypOBBIX YCTaHOBOK).

O06beM HapabaThIBAEMOIO0 pacTBOpa OMNpPEAESsSeTCS 10 SMIUPUYECKON

dbopmye

Ka(l+ bt,)py,;
0,01Pp,; |

Vi = [(1 —&)M
=1

rJ€ 7 — KOJUYECTBO pa30ypruBaeMbIX TJIMHUCTHIX IJIACTOB B UHTEpBajie OypeHus; £
— CTENEHb OYUCTKH OypOBOIrO pacTBOpa OT MOPOJbl Ha OYHMCTHBIX YCTPOWMCTBAX;
M — macca BBIOYpEHHOU TJIMHUCTOMW MOPOJbI MpU pa3OypUBaHUU 1-TO WHTEPBAA,;
K — ko3 dpunrieHT KomonaaibHOCTH pa30ypruBaeMbiX NOpoa; & — KO3 UITUEHT,
XapaKTepU3yOIMil BiIHMsHUE 00pabOTKH OypoBOrO pacTBOpa Ha HM3MEHEHHUE
KOJIOWAAIBHOCTH TJIMHHUCTBIX TOPOJ; D — koadduimeHT, xapakTepu3yIOIHii
WHTEHCUBHOCTb M3MEHEHMS KOJUIOUIAIbHOCTU TBEPION (Da3bl OypoBOro pactBopa
B pe3yJibTaTe JAEUCTBUS 3a00MHOW Temmeparypsl, ti — Temmeparypa B 1-M
UHTEPBAJIE CKBAXKMUHBI B CTAaTHUYECKUX YCIOBUSX; Ppi — IUIOTHOCTH OypOBOIO
pacTBOPa; Pni— CPEIHSS IOTHOCTh IITMHUCTOM MOPOJIbI B MHTEpBase Oypenus; P —
0e3pa3MepHbIii MoKa3aTeNb KOJJIOUIATbHOCTH IUCTIEPCHOM (pa3bl.

ITpu sTOoM nokasarenu M, ti, Ppi, Pui ONPEACISAIOTCS U3BECTHBIMU METOJAMH.
3HadeHHe TIOKa3aTelsd £ MpUHUMAETCS cleayromuM: s Buopocuta CB-2, CB-2b

0,10; ms meckootnenurens 0,20; nas unootneautens 0,35; nis suopocura CB-1
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0,20 - 0,25.

Koaddumuent kommompanpHOCTH K Ompenensercs aHAUIUTUYECKUM WIIH
rpadguueckuM crocodboMm. 3HadeHue kodPdulMeHTa b NPUHUMAETCS PaBHBIM
0,00072 mpu temrepatype B ckBakune t<< 130 °C, 0,00267 mpu t = 130160 °C u
0,00300 mpu t >>160 °C.,

[lotrepu ©Ha QuapTpanuio U KOpKOOOpazoBaHWE MpU OypeHHMH B 1-M

HHTCPBAJIC OIIPCACIIAIOTCA 110 BBIPAKCHUIO!
2,51 h,

rae hi — TonmuHa TTMHUCTON KOPKU HA MTPOHUIIAEMBIX TJIaCTaX CTBOJIA CKBAKUHBI.
O6beM OypoOBOTO pacTBOpa, OCTAIOMIETOCS B 3aKOJOHHOM IIPOCTPAHCTBE

CKBa’KHMHBI ITIOCJIC KPCILUICHUS B 1-M HHTCPBAJIC, PACCUUTBIBACTCA I10 q)OpMYJIGZ

Veews = 0,785 [(aD,)? — D2)(L, — H)] + n,?SSZ(Ds —D2)(L; — H))
i=1

rae D« — HapyXHBIN TuaMeTp CIyckaeMoi 00CaHOM KOJIOHHBI JIJIsl KPEIUICHHS 1-10
uHTepBasia; H; — mnpoekTHas BbICOTA IMOABEMA TAaMIIOHAXXHOIO pAacTBOpa B
3aKOJIOHHOM TIPOCTPAHCTBE CKBAKWMHBI TMPU KPEIUICHUH 1-T0 WHTEpBaJa, m —
KOJIMYECTBO OOCAQJHBIX KOJIOHH Pa3UYHBIX JUAMETPOB B 3aKPEIUICHHOW YacTH
CTBOJIa, B KOTOPOM OCYLIECTBISETCS LUPKYJISIUS OYpOBOro pacTBopa.

O6bem OypoBOro HITamMa PacCUYUTHIBAETCS IO PopMyIam
Vo=V, +V,+V.

'lll?'.f 'IIIFH' 'lll?'.l'.f.f
rae Vi, Vi, Vip — cooTBeTcTBEHHO 00BEM TIIaMa, 00pa3yromierocs Ha BHOPOCHTE,

INECKOOTACINTCIIM U NIIOOTACINTCIIN

Ve =23V,
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V! =29V_;

mop

VY =40V,

IIpumep 3amaun.

[IpoekTHass BBICOTa TOABEMA TaMIIOHA)KHOTO PAcCTBOpPA Ha KaXKIOM
HHTepBaJie OypeHus cooTBeTcTBeHHO paBHa H ;=590 m, H,=1000 m, H3=1600 m.
KOHCTPYKIIMIO CKBA)KWHBI CM. IIYHKT 3,2.

[To smnupuueckum hopmyiam ObuI0 ycTaHoBiieHO: [loTepu Ha QuibTpanuio
M KOPKOOOpasoBaHWe Ipu OypeHHH BCeX HHTepBaloB V=530 wm>. O6beM
HapabareiBaeMoro pactsopa V=90 m’. OO0beM pacTBOpa B LUPKYJISAIUOHHOM
cucreme V=30 mM>. O6bEM MOBTOPHO HCIIOIB3YEMOI0 pacTBopa cocTapisgeT 90%.

Ha cxeme oTmeuaem BBICOTY MOABEMA TAMIIOHAKHOT'O pacTBOpA.

OmpenensieM 00BeM OYpOBOIO pacTBOpa OCTAaBIIETOCSd B 3aKOJOHHOM

IMPOCTPAHCTBE CKBAXKWHLI ITOCJIC KPCIIJICHUS !

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

Omnpenensem o61mumit 00beM 0TPabOTaHHOTO OYPOBOTO pacTBOpa:
V,; =248+190,5+50+ 30= 5185
OmnpenensieM 00beM OYpOBOTO pacTBOpa MPUMEHSBIIETOCS B MPOIECCe OypeHMUS:
Vepi = 518,56+ 90 = 608,5
OmnpenensieM 00beM OYpOBOTO pacTBOpa MOICIKAIIETO YTHIIN3AIIHH:
V,; =608,5—(50+79,1+190,5) = 2889

OmpenensieM 00EM MOBTOPHO HCIIONIB3YEMOT0 OYpOBOTO PacTBOpa:

|74 2882 90 = 260
mHi ~— 1{]0 -

OmnpenensieM 006EM OBP yxossiiero B 0TX0/bl MOCe OKOHYaHUS OypeHus :
Viges = 288,9— 260 =289

OmnpenensieM 061t 00beM OBP (Vgp), yXOas111ero B OTXOAbI MOCTIE OKOHYAHUS
CTPOUTEIHCTBA CKBAKHHBI:

Vige = 28,9+ 372 =400,9

OmnpenenseMm 06beM OypoBOTo IuTama (TOJIBKO JIJIsi BUOPOCUTA):
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V,=2,3x366,1=842

3amava Juisi CaMOCTOSTENBHOTO PELLIEHUSI.

[IpoekTHass BBICOTa NOABEMA TaMIIOHA)XKHOTO PAcCTBOpPA HA  KaXKIOM
uHTepBane OypeHusi coorBeTcTBeHHO paBHa Hi, H,, H;. KoHCTpyKIuio ckBaKuHbI
CM. IyHKT 3,2 Tabnuia 3.1.

[To smmupudeckum Gopmynam Obu10 ycTaHoBieHO: [lotepu Ha QuibTpammio
U KopkooOpa3oBaHue Tnpu OypeHMH BceX HMHTEpBajioB V. O0beM
HapabaTbeiBaeMoro pactBopa Vi O0beM pacTBOpa B NUPKYISIITUOHHOW CHCTEME
V.. O6beM MOBTOPHO HCHOJIB3YEMOIO pacTBOpa cocraBiseT ....%. Ha cxeme
OTMEYaeM BBICOTY MOJbEMa TAMIIOHAKHOTO pacTBOpA.

Onpenenuts 00beM 0TpabOTaHHOTO OYPOBOTO pacTBOpA U IILJIaMa.
Ta6nuna 3.2 — Jlanusie a1 pacuera

Ne Vq, VH Vu % H1 H2 H3
BapuaHTa

| 50 90 30 90 L;-20 L,-500 | L3-1500
2 60 80 35 80 L;-40 [,-400 | L3;-1400
3 70 70 45 85 L;-30 L,-600 | L3-1700
4 100 75 30 95 L;-50 [,-400 | L;-1400
5 70 78 20 85 L;-20 [,-300 | L3-1600
6 50 80 25 80 L;-30 [,-450 | L3-1400
7 40 90 20 70 L;-30 [,-350 | L3-1300
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 | L3-1700
12 80 80 35 95 L;-30 [,-400 | L3;-1400
13 75 70 40 90 L;-50 [,-600 | L3-1600
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 | L3-1500
18 60 50 25 80 L;-20 [,-300 | L3-1400
19 50 65 30 70 L;-40 [,-400 | L3-1700
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 | L3-1700
25 85 75 35 75 L;-40 [,-300 | L3-1600




66

26 95 65 25 80 L;-30 [,-450 | L3-1400
27 85 75 30 85 L;-50 [,-350 | L3-1300
28 95 95 20 90 L;-20 [,-300 | L3-1700
29 90 65 40 95 L;-40 [,-400 | L5-1300
30 80 75 35 80 L;-20 [,-550 | Ls-1700
31 75 85 20 85 L;-50 [,-550 | L;-1600
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IIpakTueckoe 3ansaTue Ne 4. OnpeaesieHue 00beMa NIJIAMOBBIX

aMﬁapOB AJIA 6ypeHnﬂ H IKCIUTyaTalun He(l)TSIHLIX CKBa’KMH

Lens 3anatust: OnpenenuTs 00beM ITUIAMOBOTO aMOapa

OpranuzanmonHas Gopma 3aHsITHs — pa300p KOHKPETHBIX CUTYAaIIHii

1. OOBéM BBIOYpEHHON TOPOABI TPH  CTPOUTEIBCTBE  CKBAXKUH

PaCCYUTBIBAOT C  HUCIIOJIb30BAHUCM Tabim. 4.1.

Tabnuna 4.1 — Anroput™ pacuera

Ne  |HammeHnoBaHue KoHCTpyKIusl CKBaKHHBI
n/m (nnametp 00CcaHBIX
KOJIOHH)
1. |duametp ckBaxkuHsbl D;, MM
2. |[AnuHa UHTEpBaJia CTBOJIa CKBAXUHBI li, M
3. |[lnomans ceyeHus, m>
4. |KoadduiueHT KaBepHO3HOCTH K;
5. |O0OBbEM UHTEpBaNa CKBAXKUHBI, M
Htoro: 00bEM Beeil CKBaKUHBL, Vy, M°

2. O6béM mmama: Vi, =V, x 1,2,

rae 1,2- konhdUIMEHT, YUYUTHIBAIOIIUNA pPa3yIUIOTHEHHWE BBIOYPEHHOM
TIOPO/JIBI.

3. OOBém otpaboTaHHOTO OypOBOTO pacTBopa, cOpachiBaeMoro B
NPUCKBAKUHHBIA  amOap  (OIpU  yCIOBUM  MOBTOPHOTO  HMCIIOJIb30BaHUA),
onpenensercs u3 pacuéra 25% ot 00béMa UCXOAHOTO U HapaOoTaHHOrO BP: V6, =
0,25V, xKi+ 0,5V,

rae Ki - xosdduuuent, yuurteiBarolmuié motepu OYpOBOTO, pacTBOpa,
YXOSIIETO0 CO NUIAMOM TIPM OYUCTKE Ha BUOPOCHUTE, TECKOOTICTUTENE U
unootaenutene (B coorerctBuu ¢ PI] 39-3-819-91 K = 1,052);

VY, - 00bEM HUPKYISAUUOHHON CHUCTEMBbI OYpOBOIl YCTaHOBKH, ONPEACIISETCS

B COOTBETCTBHH C TA0IL.8,
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Pacuér 00BbEMOB 0TX0/10B OypeHnust onpenensercs B coorercteuu ¢ P/ 39-

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

Tabnuna 4.2 - Vicxoanble nanHbIe Ui pacueTa 00bEMa HUPKYIIIUOHHONW CUCTEMBbI

['myO6una Oypenusi, M Tun 6ypoBoii yctanoBku  |[lone3HbId 00BEM
UPKYJISITUOHHOM
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. O0bEéM OYpOBBIX CTOYHBIX BOJA NIPH BHEAPEHUH OOOPOTHOM CHCTEMBI
Bog0cHa0XkeHUs (Vpep) paccunuThIiBaeTCs 1Mo hopmyie

Vics = 0,25 Vgp.

5. Pacuér o6néma nuramoBoro ambapa (Vi) IPOU3BOIUTCS IO CICAYIOIICH
bopmyie:

Via= 1,1 (Vi + Vo + Visen).

HcxoHbie TaHHBIE TIPUHATH U3 TEMBI 3.

IIpakTuyeckoe 3ansitue Ne 5. dakenbHOE X03AHCTBO

Lens 3anatus: Pacyer BbICOTHI (PaKkeIbHOrO CTBOJIA.
5.1 BBICOKOTO TaBIEHUS.
5.2 HU3KOTO JTaBJICHUSI.

OpranuzanuonHas popma 3aHATUSL — pa300p KOHKPETHBIX CUTYALIM.
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dakenbHasi yCTAaHOBKA MpEIHA3HAYEHA JUISl COKUTaHUS TEPUOAUYECKUX
(aBapHiiHBIX) Tra3oBBIX COpPOCOB  BBICOKOTO M  HHM3KOIO  JaBJEHUS  OT
TEXHOJIOTUYECKOT0 000PY10BaHHUS.

@daxkenpHas CUCTEMA BKIIIOYAET B Ce0:

- (hakenbHBIN KOJUIEKTOP BhICOKOTO AaBieHus Jy 1000 mm;

- (hakeTbHBIN KOJUIEKTOp HU3Koro AaBieHus [y 300 mm;

- KOMOMHUPOBAaHHYIO (DaKeTHHYIO YCTAHOBKY;

- akenpHBIN cenapaTop BbICOKOTO AaBieHuss O-01,

- KOHAeHCAaTOCOOpHHWK  (pakenpHBIM  BbICOKOro  mamieHus EJI-01,
OCHAIIIEHHBIN ABYMSI MOJTYNOTPY>KHBIMH HACOCHBIMU arperaramu;

- TpyOHBIN pacIIUpUTENh HU3KOTO naBieHus O-02;

- KOHAeHcaTOCOOpHUK (hakeabHbIN HU3KOTO AaBieHus EJ[-02, ocHaleHHbIN
JBYMsI IOJIyIOTPYKHBIMU HACOCHBIMU arperaTaMu.

KomOunupoBanHas (akenbHasi yCTaHOBKA COCTOUT M3:

- ctBOJIa BeIcOKOTO AaBiaeHus ®C-01 BricoTOM 85 M,

- cTBOJIa HU3KOoro aasieHus OC-02,

- (haKeJIBbHBIX Or'0JIOBKOB C Ta30BBIM 3aTBOPOM

- CUCTEMBI PO3KHUTa U KOHTPOJIA IIAMEHU

B ¢akenbHbx cemapatopax Bbicokoro gaBieHus (®-01) u HU3KOrO
napyienust (@-02) nmpoucxoAuT OTHAENICHHE OT ra3a, cOpacbiBaeMoro Ha daker,
KareJIbHON JKUJKOCTH, KOTOpas HANpaBISIeTCs] B KOHIEHCATOCOOPHUKH BBICOKOTO
napnenust  (EJI-01) wu  Huskoro  paBienus (E/[-02) cooTBeTCTBEHHO.
KonnencatocOOpHUKM  000pyAOBaHbl  ABYMs  MOJIYNIOTPY>KHBIMH ~ HacocaMu
(pabouuM © PpE3EpPBHBIM), C TOMOIIBIO KOTOPBIX IKUAKOCTH IO YPOBHIO
OTKAaYMBAETCsl B pe€3€pBYyapbl HEKOHIUIIMOHHON HE(TH.

B  kadectBe  KOHIEHCATOCOOPHUKOB  (DaKeIbHBIX  MPETyCMOTPEHBI
noazeMubie éMkocTH Tuma EITIT.

[TponyckHasi cnocoOHOCTh (paKeIbHOM YCTAaHOBKU MO (pakesiaM BBICOKOTO U
HU3KOTO JaBJICHUS ONpe/esieHa MO0 MaKCUMaJIbHOMY aBapuiiHOMY cOpocy B

q)aKeJ'IBHBIC KOJIJICKTOPbI BBICOKOI'O 1 HU3KOI'O JTaBJICHMA.
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Hns paGoTsl (akenbHBIX TOPENOK K (pakeIbHOW YCTaHOBKE IOJIBENICH
TOTUTMBHBIA Ta3. [IpemycmorpeHn BbIBoa wWH(MOpMAuu O HaMUYUHA (OTCYTCTBHIH)
IUIAMEHU JICKYPHBIX TOPEJIOK Ha MECTHBIM IIUT YIPaBJICHUS, BKIIOYEHUE
CUTHAJIHM3AI[MHN HA IIUT ONIepaTopa B MOMEHT OTCYTCTBHS IJTAMEHH.

CornacHo TpeOGoBaHUSIM O€30MacHON dKCIUTyaTaluu (DakeIbHBIX CUCTEM BO
n30exxanne oOpa3oBaHMs B3PHIBOONIACHOM CMeCH B Hadalo (haKeIbHOIo
KOJJIEKTOPa BHICOKOTO M HU3KOTO JaBJICHUS NMPEAYCMOTpPEHA HEMpepbIBHAS MMoAaua
pacyeTHOro KOJIMYECTBA MPOJYBOYHOIO YIIEBOAOPOAHOrO rasza. B cmyuae
IpEeKpalleHus] MOJa4y YIJIEBOJOPOAHOro rasza oOecleyeHa aBTOMaTHYeCKas
1ojlaya MHEPTHOTO ra3a (a3ora). Ha TexHonornvyeckoil miomaake nperycMOTpEH
3armac UHEPTHOTO T'a3a, IOCTATOYHBIHN JJIsi TPOYBKH (PaKeTbHOTO KOJIEKTOPA.

Pacuyer BbICOTBI )aKeTbLHOI0 CTBOJIA.

[IpoBeaem TmpeABapUTENbHBIA pacdeT BBICOTHI (PAKETBLHOTO CTBOJA B
COOTBETCTBHM C METOAUKOM, n3noxkeHHou B I1b 03-591-03 «IIpaBuna yctpoiicTBa
u 0Oe30MacHOM »SKCIuTyataluu (akeIbHbIX CHCTEM» (YTB. IOCTAaHOBJICHUEM
['ocroprexnanzopa P® ot 10 utons 2003 r. N 83).

Obo3HaueHus u onpedenenus

Cpi, Cyi - TEII0EMKOCTH KOMIIOHEHTOB, J/(Moub-K);

D - nnameTtp daxenbHOM TpyOBI, M;

k - mokazarens annabatsl, K = ZN;Cni/ZN;Cy;;

M - monexynsipHast Mmacca, Kr/(Kr/Kr/MoJib);

Ni - MoJsipHast 10JIst I-TO KOMIIOHEHTA B CMECH;

T - temneparypa rasa, K;

V - cKOpoCTh UCTEUEHUS COPOCHOTO Ta3a, M/C;

V¢ - CKOpPOCTh BETpa Ha YPOBHE LIEHTpPA IUIAMEHHU, M/C,

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

V,= Vi*[1,34 + 0,002*(H + Z)] npu 60 < H + Z < 200; (5.2)
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Vi - MakcUMalibHast CKOPOCTh BETpPa, M/C,

Vs - CKOPOCTB 3ByKa B COpachiBa€MOM Tase, M/C:
Vi =91,5%VKT /M ; (5.3)

M = OTHOHICHHUC CKOPOCTHU HCTCUCHHA K CKOPOCTH 3BYKA B C6paCBIBaCMOM

1= VI, (5.4)

[Tpu 5TOM peKoOMEeHyeTCSI MPUHUMATH:

IIPU NOCTOSIHHBIX cOpocax u < 0,2;

pU NEPUOANYECKUX U aBapuiHbIX cOpocax 1 < 0,5;

X - pacctosiHME OT (paKeJIbHOTO CTBOJA, M;

Xnin - MUHIMAJIBHOE PACCTOSIHUE OT (DaKeJIbHOTO CTBOJIA 10 O0BEKTA, M;

( - ITIOTHOCTH TEILIOBOI'O MOTOKA B PACYETHOM TOYKe, KBT/M?;

q — ql'l + q03 (5.5)

(s - IVIOTHOCTH TEIIOBOTO TIOTOKA OT IUIaMeHH, KBT/m?;

Oux - TPEIENBHO JOIMYCTHMAs INIOTHOCTH TEIIOBOTO IOTOKA, KBT/M?;

Ouan = Qo - e, (5.6)

Quuan - IPEACIBHO A0NYCTUMAs IJIOTHOCTh TCIIJIOBOTO MOTOKA OT INIAMCHU,

kB1/™M?;

35D;

(. - IpsAMas coJHeuHas paguanus, KBr/m?, onpenensercs aus 11 - 12 u;
Q - KOJIMYECTBO TEIlIa, BRIACIAEMOE IIaMeHeM, KBT;
h - BeIcOTa 00BEKTA, M;

H - BeIcOTa (baKeJIBHOI‘O CTBOJIa, M, PCKOMCHAYCTCA IMPHUHUMATL HEC MCHCC
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Z - pacCcTOsIHUE OT LIEHTPa U3Jy4EHHUs IIJIJAMEHU J0 BepXa CTBOJIA, M;

npu u < 0,2 pekomeHayercs npuHuMarb Z = 5D;

npu 4 > 0,2 onpeaensior no CAeAyIINM COOTHOIIEHUSIM:

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

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

Q@ - Yroil OTKJIOHEHHS IUIAMEHH (YroJl MEXAYy BEPTUKAIBIO H
OChI0 TUTaMeHM), © tga =V, / V;

& - K0O3(pPUIMEHT U3TyYEHUS IJIaMEHHU, PACCUNUTHIBAECTCA WM IPUHUMAETCS
10 CIIPABOYHBIM JIAHHBIM.

3HaueHUs (ny, KBT/M?, PEKOMEHIYETCS IPUHUMATH:

y OCHOBaHHUsI (paKeIbHOTO CTBOJA - 9,4;

IIPY yCJIIOBUH dBaKyaruu nepconana B teuenue 30 c - 4,8;

Ha OrpaxJIeHuM (aKkeIbHON YCTaHOBKM M TIIPU YCJIOBHM HBaKyalllH
MepCOHAJIA B TEUYCHUE 3 MUH - 2,8;

HEOTpaHWYEHHOE MpedbIBaHue nepcoHana - 1,4.

PacueTHblii BapuaHT cOpoca ompenensieTcs N0 MaKCUMaJlbHOM IUIOTHOCTH
TEIJIOBOTO MOTOKA.

[110THOCTH TEMJIOBOIO MOTOKA (, MPOBEPSIOT MPH BHIOPAaHHOM BHICOTE
(dakenbHOrO cTBONA H W 3aJaHHOM paccTosTHUM X. MUHUMaIbHOE PaCCTOSTHUE
MeXAy (pakeabHbIM CTBOJOM M OOBEKTOM ONPEIENSIOT MPU BHIOPAHHOW BBICOTE
(dakenpbHOro cTBOJA. BBICOTY (pakenbHOro CTBOJIA OMpPENESIOT IPHU 33JaHHOM
PACCTOSIHUM MEXY (PaKkeTbHBIM CTBOJIOM U OOBEKTOM.

1. IIpm £ <0,2

q - &Q
" 4z[(X —Zsina)’+(H —h+Zcosa)’] (5.7)

X i :\/ Q ~(H-h+Zcosa)’ +Zsina
47[qn()n (5‘8)
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H:\/ £Q —(X =Zsina)’ +h-Zcosa
47z-qm)n

2. Apu 11> 0,2

£Q

b X+ (H —h+2Z)]

5

xmz\/ Q —(H-h+2)
4ﬂ-qn()n

H = / R _x*in-z
47z-qnﬁn .

5.1 Pacuer BbIcOTHI (paKeJIBLHOT0 CTBOJIA BLICOKOIO JaBJIEHUS

(5.9)

(5.10)

(5.11)

(5.12)

I/ICXOI[HBIG AaHHBIC I pacucTa BbBICOTBI (I)aKeJ'IBHOFO CTBOJIa IPUBCJCHLI B

tabmnuie 5.1

Ta6muna 5.1 — MicxoHble TaHHBIC JJIS pacyeTa

HaumeHnoBaHue noka3zarenst Enununel 3HayeHue
U3MEpEHUs
MaccoBslii pacxop raza, G KI/C 37,31
MonekynspHnas macca, M KI/(KI/KT/MOJIb) 21,157
Hwusmias rernmora cropanus, Qy MJIx/kr 47,58
IToxa3arens aguadarsl, k 1,294
TemnepaTypa cOpackiBaeMOro rasza K 275,74
CkopocTh cOpackIBa€MOro rasza M/C 50,85
Juametp dakenbHoil TpyOsI, D M 1
MakcumanbHasi CKOpOCTb BeTpa, Vi Mm/c 25
[IpenenpHO  momycTUMas  IUIOTHOCTH KB1/M? 4,8
TEIJIOBOTO  TOTOKA Yy  OCHOBaHUS
(hakeIbHOTO CTBOJA, (ny
[Ipsimasi conHeuHas paauanus, . kBT1/M? 0,66
Bricora 00bekTa, h M 1,7

V,s - CKOPOCTB 3BYyKa B COpachkIBaeMOM Trase, M/c:

Vs =91,5 *VKT /M =915 *(1,294 * 275,74 / 21,157)*> = 375,76 m/c

M = OTHOHICHHUEC CKOPOCTH HCTCUCHHA K CKOPOCTH 3BYKA B C6paCBIBaeMOM

rase:
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1=V [V, =50,85/375,76 = 0,135
IIpu 1 < 0,2 pexomenayercs npuaumath Z = 5D:
Z=5wMm.
V, - CKOpOCTh BeTpa Ha YPOBHE IIEHTpa IJIaMEeHH, M/C,
mpu 60 <H + Z <200 paccunutbiBaeM 1o GpopMmyiie:
Ve = Vp™* [1,34 + 0,002 *(H + Z)] = 25 * [1,34 + 0,002 * (84,39 + 5)]
37,9695 m/c

JIJis ompeneicHus yriia OTKJIOHEHUWS IUIaMeHH HaxomuM tga = V[ V =
37,9695 /50,85 = 0,7467,

TOI'/Ia YroJI OTKJIOHEHHS TiaMeHn o = 36,74856 °.

& - KOO(PUIMEHT U3IIyYEHUS TIAMEHHU, PACCUUTHIBAEM 10 AMIIUPUUECKOMY
ypaBHEHUIO [5].3HaueHUE SBISIETCS MPUOJMKCHHBIM, T.K. 3aBUCUT OT MHOTHX
(bakTopoB, B TOM YHCII€ OT KOHCTPYKIIMH TOPEIIOK:

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

[IpenenpbHO nmOMycTUMAasl IUIOTHOCTh TEIUIOBOTO MOTOKAa OT IUJIAMEHH Y
OCHOBaHMSI (paKEJIbHOIO CTBOJA COCTABIISET

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

KonuyecTBo Temna, BbIIEIIEMOT0 IIaMEHEM, pacCUUTHIBAaEM 1o (popmyiie

Q =Q,*G=47,58*37,31 =1775,2098 M][x/c = 1775209,8 kBt

BricoTy (hakenbHOro CTBOJA PAaCCUUTHIBAEM METOJOM MNPUOIMKEHHS 10
COBIIAJICHUSI TIPUHSATHIX U PACUCTHHIX BeTUUIUH 110 dhopmyiie (2.30)

B pe3ynbraTe mpoBeACHHBIX BRIUUCICHHUN MOTyYaeM:

— BBICOTA (haKeJIbHOTO CTBOJIA COCTABIISET 85 M

— IUJIOTHOCTh TEIUIOBOTO TOTOKAa OT IJIAMEHU Y OCHOBaHMS (DakeabHOTro
crBosa — 4,089 kBt/Mm>.

[IpoBepouHblii pacyeT IUIOTHOCTH TEIUIOBOIO IIOTOKAa HA TPaHMIE
oOBaJIOBaHUS.

[IpoBeneH npoBepOUHBINA pacyeT MIOTHOCTH TEIJIOBOTO MOTOKA HAa TPaHUIIe

oOBasioBaHUs (PaKeIbHON YCTAHOBKH B COOTBETCTBUM C METOJIMKOM, N3JI0KEHHOU B
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[T 03-591-03 «IIpaBuma yctpoiicTBa u 0€30MaCHON SKCIUTyaTaruu (paxeabHBIX
cuctem» (yTB. nocranoBieHueM I'ocroprexnanzopa P® ot 10 urons 2003 r. N 83).
[1MOTHOCTH TEMJIOBOTO MOTOKA OT IUIAMEHM IPOBEPsieM TpU BHIOpAHHOI

BBICOTE bakerTsHOTO CTBOJIA 1o dbopmyie (2.28)
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HcxonHble TaHHBIE U PE3YJIbTAThl pacueTa NpUBEAEHBI B Ta0IMIE S5.2.

Ta6J'II/IHa 52 — P€3YJ'ILT3TI)I pacducTa IJIOTHOCTHU TCIIJIOBOI'O ITIOTOKA

HanmenoBanue nokasarens Ennnuna 3HayeHus
U3MEPEHUS

BricoTa ¢akenpHOro ctBona, Hm M 85

Paccrosinue oT akeabHOro CTBOJIA 10 TPAHHIIBI M 87

oOBajoBaHU, X

PaccTostHue OT LeHTpa U3My4YeHHUs IJIaMEHH J10 M 5

BEpXa CTBOJA, Z

IJIOTHOCTH TEIJIOBOTO MOTOKA OT IJIAMEHH, (y kBt/™m? 2,126

IIOTHOCTH TEMJIOBOIO IMOTOKA B PACUYETHOM kB1/M? 0,66

TOYKE, (.

B coorBerctBumn ¢ I[1b 03-591-03 «[IpaBuna yctpoictBa u 0e30macHOM
JKCIUTyaTallM  (paKeNbHBIX CHCTEM» NPENENbHO JOMYyCTUMAas IUJIOTHOCTh
TEIIOBOIO MOTOKA Ha OrpakIAeHHd (DaKeJIbHOM YCTAaHOBKU (n, = 2,8 KB1/MZ
CrnenoBaTenbHO, IPUHUMAEM PACUETHYIO BBICOTY (DaKeJIIbHOTO CTBOJA 85 M.

Jlist o0ecriedeHus: HEOTPaHWYEHHOrO NpeObIBaHUS IEPCOHANA MPENEIbHO
JIOMyCTHMasi TUIOTHOCTH TEIUIOBOIO IOTOKa (n; = 1,4 kBr/M2. D10 ycnosue

BBITIOJIHAETCS] HA PACCTOSIHUU CBBIIIE 189 M 0T ocHOBaHUs (DaKeIbHOTO CTBOJIA.

5.2 Pacyer BbICOTHI (haKeTbHOI0 CTBOJIA HU3KOI0 JABJICHHUS
HcxonHble naHHbIE AJI1 pacyeTa BhICOTHI (PAKEIBLHOrO CTBOJIA IPUBEACHBI B
tabnuue 4.3.
B coorBerctBum ¢ IIb 03-591-03 MaccoBbIli pacxoj Tra3za B3ST C
kod(pdumentom 1,5 kak aBapuiiHBIA COpPOC OT YCTAHOBKM C HamOOJbLIEH

BEJIMYMHON 3TOTO BBIOpOCa.

Ta6nuna 5.3 — MicxonHble TaHHbBIE IS pacyeTa

HaumenoBanue nmokazarens Enuaune: 3HaueHue
HU3MEPEHUS

MaccoBblif pacxon raza, G Kr/c 9,16

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

Hwusmas ternora cropanust, Qy M JIx/xr 47,58
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ITokazarens aguabdatsl, k 1,294
Temmneparypa cOpacbiBa€MOTro raza K 326,342
CkopocTh cOpachkiBa€MOT0 Tra3a M/C 54,72
Huametp dakenpHOU TpyOBI, D M 0,3
MakcumanbHasi CKOpOCTb BeTpa, Vi M/C 25
IIpenensHO JOIyCTUMAs IJIOTHOCTD KB1/M? 4,8
TEIJIOBOTO MOTOKA y OCHOBaHUS (haKEeIbHOTO

CTBOJIA, (uy

IIpsimast costHeUHas paguamnus, Jc kBT/M? 0,66
BricoTa o0bekTa, h M 1,7

V,s - CKOPOCTB 3ByKa B cOpachkiBaeMOM Tase, M/C:

V,s=91,5 VKT /M =91,5 *(1,294 * 326,342 / 44,703)*° = 281,226 m/c

M = OTHOIICHUC CKOPOCTHU HCTCUCHHSA K CKOPOCTH 3BYKA B C6paCI>IBa€MOM

rasc:

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

[Tpu 1 < 0,2 pexomenayercs npuHumMath Z = 5D:

Z=15m.

V¢ - CKOpPOCTbh BETpa Ha YPOBHE LIEHTpPA IUIAMEHHU, M/C,

npu H + Z <60 paccuntbsiBaeM 1o Gpopmyiie:

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

Jlns ompezeneHus: yria OTKJIOHEHHUS TJIaMEHU HaXOJUM

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

TOT/Ia YroJI OTKJIOHEHMS TiaMeHn o = 33,43°.

tga =V, [/ V =

& - KOB(l)(l)I/ILII/ICHT HU3JIYy4YCHHUA INIaMCHH, PACCUUTLIBACM 110 OMIIMPUYCCKOMY

YPaBHCHHUIO. 3HaueHHUE SIBISCTCS HpI/I6J'H/I)KeHHBIM, T.K. 3aBUCHUT OT MHOTHX

(bakTopoB, B TOM YHCJI€ OT KOHCTPYKIIMH TOPEIIOK):

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

HpeI[CJ'H)HO J0ommyCcTtuMast INIOTHOCTH TCIUIOBOTO IIOTOKAa OT IUIAMCHHU Y

OCHOBAaHUA (baKe.HBHOFO CTBOJIa COCTAaBJISACT

qrum = qn;l - qc = 4,8 - 0,66 = 4,14 KBT/M2

KonuyecTBo Temna, BbIIECIIEMOT0 IIIaMEHEM, PaCCUUTHIBAEM 10 (popmyiie
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Q=0 *G=47,58*9,16=435,8328 M][x/c = 435832,8 kBT

BricoTy (akenbHOro CTBOJIA PACCUUTHIBAEM METOJOM MNPUOIMKEHHS [0
COBNAJICHUS MPUHSTHIX M PACYETHBIX BeTU4HH 10 hopmyne(2.30)

B pe3ynbTaTe npoBeIeHHBIX BHIYMCICHHUH MOTyYaeM:

— BBICOTA (haKeJIIbHOT'O CTBOJIA COCTABIISAET 53 M

— IUIOTHOCTh TEIUIOBOTO TMOTOKa OT IUIAMEHH y OCHOBaHHUA (haKeITbHOTO
crBoia — 4,031 kBt/™m>.

[IpoBepouHblii pacyeT IUIOTHOCTH TEIUIOBOTO TIOTOKAa HA TpaHULE
0OBaJIOBaHUS.

IIpoBeneH MPOBEPOYHBIN pacyeT IJIOTHOCTH TEIUIOBOIO NOTOKA HA I'PAaHHUILIE
oOBasioBaHus (PaKkeIbHOW YCTAHOBKU B COOTBETCTBUM C METOAUKOM, N3JI0KEHHOU B
[1b 03-591-03 «IIpaBuna yctpoiicTBa U 0€30MaCHON SKCIUTyaTaluu (PaKeabHBIX
cuctem» (yTB. moctanosieHueM ['ocroprexnaazopa PO ot 10 uronsa 2003 r. N 83).

[I10THOCTH TEMJIOBOTO MOTOKAa OT IUIAMEHH MPOBEPSEM IpPU BHIOPAHHOU
BBICOTE (pakeIbHOro CTBOJIA 10 hopmyie (2.28)

HcxonHble TaHHBIE U PE3yJIbTAThl pacueTa NpUBEACHbI B Ta0uIe 5.4.

Ta6J'II/I]_Ia 54 — PGSYJ'IBTaTLI pacdcTa IMJIOTHOCTH TCIIJIOBOI'O IIOTOKA

Ennanie:
HanMmenoBaHue mokas3artels 3HadYeHUS
U3MEPEHUs
BricoTa ¢akenbHoro cteona, H M 53
PaccTostnue ot ¢dakenbHOTO CTBOJIA JO TPAHUIIBI y 51
oOBanoBaHus, X
PaccrosHue ot 1eHTpa U3IydeHUs IJIaMEHU 0 v 15
BEpXa CTBOJA, 7, ’
2
I110THOCTB TEIJIOBOTO MOTOKA OT IJIAMEHH, Oy kBT/m 2,11
II10THOCTH TEIUIOBOTO IIOTOKA B PACUETHOM
P KB1/M? 0,66
TOYKeE,

B cootrBerctBuu ¢ IIb 03-591-03 «IlpaBwia yctpoiictBa u 0Oe3omacHOn
OKCIUTyaTani  (paKeNbHBIX CHCTEM» TPENENbHO JIOMyCTUMAas IIJIOTHOCTh
TEIUIOBOrO IOTOKA HAa OrPaXKA€HMU (AKENbHOM YCTAHOBKU (n, = 2,8 kBr/M%.

CrnepoBatelibHO, IPUHUMAEM PACUETHYIO BBICOTY (haKeJIbHOTO CTBOMA 53 M.
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s obecrieyeHus HEOTPAHWYEHHOTO MpeObIBaHUS MEepCOHala MPEAETbHO
JIOMYCTUMAs IUIOTHOCTh TEIUIOBOIO IMOTOKA (n; = 1,4 kB1/M2. D10 ycinoBue

BBITIOJIHACTCA Ha paCCTOAHUU CBBIIIC 112 M OT OCHOBaHHUS q)aKeJ'H)HOFO CTBOJIA.
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IIpakTuyeckoe 3anaTHe Ne 6. YTeuku HedTH M ra3a yepe3 oTBepcTHE B
TpYyOe
Lenp 3ansaTus: «Onpenenurs pacxoi KUAKOCTH 4Yepe3 OTBEPCTHE IIPU
aBapuu Ha HEPTETIPOBOJIEY.

OpranuzanuonHasi Gpopma 3aHATUS — TPATUIIMOHHAS.

Kaaccuduxanus MeTo10B KOHTPOJISI yTeUeK

[losiBeHne yTedek COMPOBOXKAAETCS ILIENbIM PSJIOM W3MEHEHUH (U3UKO-
TEXHUYECKOTO COCTOSIHMS TpyOONpoBOJa M MPOCTPAHCTBA BOMHM3UM MecTa UX
MOSIBJICHUS. BO3HHMKAeT XapaKTEpHbIN AKyCTUYECKUH LIYM. U3MEHSIOTCS TaBJICHUE
U CKOpOCThb IIOTOKa, NOTpedisieMass MOUIHOCTh IEPEKAUMBAIOLIUX arperaTos.
Omymaercss 3ara3oBaHHOCTh HAJ  IOBEPXHOCTBIO  Tpacchl. M3MmeHstoTcs
TEMIEpaTypa, MArHUTHOE IOJE€ U 3JIEKTPOINPOBOJAHOCTh I'PyHTa B 30HE BBIXOJa
npoAyKTa u3 TpyOomnpoBoja. B 3Tol cBs3u cyliecTBYeT OOJBIIOE YUCIO CUCTEM
IKCIUTYaTAI[MOHHOTO KOHTPOJISI TEXHUYECKOTO COCTOSIHUS TPYOOIIPOBO/IA.

O6mue TpeObOBaHMS K CHCTEeMaM OOHAapyKEHHUS yTe4eK U Je(EeKTOB:
TOYHOCTh OOHAPYKECHHsSI MAaJblX MOBPEXKJICHUN: OINEPAaTHBHOCTb OOHAPYKCHHS
KPYTHBIX yT€UEK: OKYIIaeMOCTh 3aTPAT CUCTEMBbI KOHTPOJIS.

Cpenu OOJIBIIOTO YMCIIa METOJIOB OOHApY>KEHUS yTeueK K Hauboiee
3¢ (HEKTUBHBIM OTHOCSTCS METOABl TMOCTOSHHOTO KOHTpOJs. M3 3Toi Tpymmbl
MOKHO BBIACIUTH METOJ MaTeMaTH4YeCKOIo MOJECIMPOBAHMS THAPABIMYECKOIO
COCTOSIHMSI ~ TpyOOmpoBOJa —  HEMPEPHIBHOE  CpaBHEHHE  HM3MEPEHHBIX
THJIPABIMYECKUX MMapaMETPOB CO 3HAUCHUSIMHU, CMOJICIMPOBAHHBIMU B peajbHOM
BpeMeHHU c nomoipio OBM. B ciydae pacxoxAeHuss 3HAUEHUM yTeuKa MUMEET
MECTO, a €€ pa3Mep U KOOpJUHATA OMPECIAIOTCS PACUETHBIM ITyTEM.

Cy1ecTBYIOT pa3InyHble METOIbI KOHTPOJIS yTEUEK.

MeToapl CTaTUYECKOTO KOHTPOJISI OCYIIECTBISIETCS Ha TpyOONpoBOJax,
BPEMEHHO  OCTAHOBUBIIUX  TMepekadky. llepekpriBaroTCsl  3aJBUKKH  Ha

OIPCACICHHOM Y4YaCTKC U B TCUCHHUC 15 mun Ha6J'IIOI[aIOT 3a NIBMCHCHHECM B HCM
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JaBieHHus. DTOT METOJ Mo3BoJsieT ¢pukcupoBarh yreuky 0.6 m-"/4. Hemoctatkom
METO/1a SIBJISIETCSI HEBO3MOXKHOCTD (PMKCALIUK MECTa MOBPEXKICHUSI.

duzpueckrue METOAbl KOHTPOJSA: W3MEHEHHE JaBJICHUS WM Pacxona
MEPEKAYNBAEMOTO MPOJYKTa: AKyCTUYECKOU OMUCCHUM: MAarHUTHOM
Ne(EKTOCKONNHN; paJuallMOHHbIN; BU3YaJIbHbIN; TPACCUPYIOLUX Ia30B U JIp.

PaccMoTpuM  ycTaHOBUBIIEECS HCTEYEHHME MKUAKOCTH IUIOTHOCTBIO IIPU
noctossHHOM Hamope H B atMmocdepy uepe3 manoe OTBepCTHE IJIOLMAABI0 @ B
IHUILE pe3epByapa (pucyHok. 6.1). OTBepctue cuMTaercs MajibIM, €CJIH €ro

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

YacTuupl XUJIKOCTH HE MOTYT IABUraThCs MO W3JIOMAaHHBIM TPACKTOPUSIM.
MMEIOIIMM YTJIOBBIE TOYKU. TpAaGKTOPUM YACTUI] KHUAKOCTH TI0O MEpEe UuX
NPUOIMKEHUSI K OTBEPCTUIO TUIABHO UCKPUBJISAIOTCS. Hanbonbiee MCKpUBICHUE
UCIIBITBIBAIOT TPACKTOPUM TEX YaCTHUIl, KOTOPHIE MOJIXOASIT K OTBEPCTUIO BAOJb
CTEHKHM pe3epByapa Wiu TpyObl. B MecTax MCKpHUBJIEHUS TPACKTOPUM BO3HUKAET
HEHTPOOEeKHasl CUjla, HAMNpPABJICHHAs BHYTPb CTPYH, B pPE3yJbTaTe€ YEro »XUBOE
CEYECHHE CTPYH TIOCTEINIEHHO YMEHBIIAETCA JO HEKOTOPOW MHWHUMAaIbHOU
BEJIMYUHBI (.. DTO CEYEHHUE, KOTOPOE HA3BIBAIOT CHCAMBIM Ce4eHUueM OTCTOUT OT
MJIOCKOCTH OTBEPCTHS MPUMEPHO Ha paccTossHuU ojHoro auametpa d. Hmke atoro
CEUCHHUS KHUIKOCTh KaKOE-TO BPEMs JIBUKETCS B BHJIE KOMITAKTHOW CTPYH, 3aTEM
CTPYS HACBIIIAETCS BO3IYXOM, HAUMHAET APOOUTHCS U TEPSIET KOMIIAKTHOCTb.

BenuuuHa oTHOIIEHUA

e=w./w (6.1)

HA3BIBACTCS KO PuyueHmom cocamust CTpyHu.

Bce morepu Hamopa cocpedoTOYEHBI B IUIOCKOCTH OTBEPCTHS, KOTOpPOE

ABIACTCA MCCTHBIM COIIPOTHBIICHHUCM. CKOpOCTB KHUIKOCTH B CXKATOM CCUCHHUU

OIpCACIIACTCA N3 BIPAKCHUA

U= o\ 2gH (6.2)
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rie (¢ — KOI(PPUIIMEHT CKOPOCTH, YUYUTHIBAIOIIUNA BCE MECTHBIC
COIIPOTUBIICHUS TIPY UCTCUCHUH KUIKOCTH: H — Harmop, o AecTBHEM KOTOPOTO
MIPOUCXOIUT UCTECUCHUE:

H=z+:;g (6.3)

r7ie p — HU30BITOYHOE JIaBJIEHUE B PE3EPBYape; Z — YPOBEHb KUIKOCTH HaJ
OTBEpCTUEM (T€OMETPUUYECKUNA HAIIOD).
Pacxon )uakocTu yepe3 OTBEPCTHE PAaBEH NMPOU3BENCHUIO CKOPOCTH CTPYH

Ha 11omaab €€ CKaToro CCYCHMA:

Q = wp2gH (6.4)

rae U = €@ — ko3 dUIIMEHT pacxoa.

[Io Mepe yBenMYeHHsS CpoKa CIY>KObI TpPyOOIPOBOJOB YBEIUYUBACTCS
BEPOSTHOCTh aBapUi 3a CUET HAPYIICHUS UX repMeTHdHoCcTH. Cpeau MHOXKECTBa
MPUYUH, TMPUBOJSAIIMX K HAPYIICHUIO IEJIOCTHOCTH TPYyOONpOBOJOB, Hambosee
pacrpoCTpaHEHHBIMU  SABJISIFOTCS:  MEXAHUYECKUE TOBPEXKACHUS:  KOPPO3Us
MeTaJljia: 3aBOJICKOM Opak MpU M3TOTOBJICHUM TPYyO: IJIoXash CBapKa CTHIKOB IMpHU
MOHTa)Xe; HEeCTallMOHapHBIE MPOIECCHl B TpyOaxX, COMPOBOXKIAEMbIE PE3KUMHU
KOJICOAHUSIMU JaBJICHUS.

[Ipomecc yuera yreuek HedTH AOCTATOUYHO TpPyaoeMOK. CyliecTBYIOT
CIEIUAJIbHBIE KOMITBIOTEPHBIE MPOTPAMMBI JJISI pacdyeTa aBapUlHOTO HCTEUECHUS
HeTH U3 TpyOOMpoBOJa MpU ero pasrepmeruszanuu. [Ipoiecc ucreuenuss Heptu
U3 OTBEPCTHS B CTEHKE TPYObI BKIIIOUAET B c€0s1 CICAYIONINE TPH CTAIUU.

llepsas cmaous HAOPHOTO UCTEUYCHHS POUCXOUT TipH padoTatomend HIIC
OT MOMEHTA aBapuM JO0 MOMEHTA OTKJIIOUEHHUsI TepeKaurBaroIieii craniuu. B atot
Nepuoj [aBJICHUE B MECTE aBapUU HE MEHSETCSd BO BPEMEHU U KOJUYECTBO
BBITEKIIIEH He(TH OmpenesseTcs pasHOCThIO JIaBJICHUH, IJIOMIAbI0 OTBEPCTHUS U

MMpOAOJIKUTCIIBHOCTBIO 3TOI'O IICPHUOJAA.
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Bmopas cmaouss WCTEUEHUS TPOUCXOAUT C MOMEHTa OTKIIOUYCHUS
MEPEKAYNBAIONICH CTAHIIMK JO MOMEHTAa H3OJSIIUU T0- BPEXKICHHOTOYYacTKa
He(TenpoBo/a JHMHEWMHBIMU 3aJBIKKaMU. B Tedenwe »Toi craauu HeDTh
BBITEKACT 4Yepe3 OTBEpPCTHUE MO JACWCTBUEM COOCTBEHHOTO Beca. [Ipum sTtom B
HAWBBICIIMX TOYKaxX TPyOOIMpoBOJa TMOCIEIOBATEIBHO MPOUCXOASAT Pa3pbIBbI
CIUIOITHOCTH TIOTOKa M 00pa3yloTcsl MOJIOCTH, 3alOJHEHHBbIE HACBIIIEHHBIMU
napamMu He(TH.

Tpemvsi cmaousi 0O€3HANOPHOTO MCTEUYECHHMsS] HAYMHAETCS C MOMEHTA
MEPEKPBITAST JIMHEWHBIX 3aJBIDKEK, OTCEKAIONIMX TOBPEXICHHBI yd4acTOK
TpyOONIpOBOJa, O MOMEHTa JIMKBUIAIIMH aBapUW WJIW IIOJTHOTO BBITCKAHUS
TpaHCHIOpTUpYEeMOU >kuakocTh. Ha sTolt ctaaum HedTh Takke BBITEKAET IO
IIEUCTBHEM COOCTBEHHOI'O Beca.

[Io mepe BbITEKaHUS XKUAKOCTH M3 TPYObl BBICOTHAs OTMETKa 3epKaia
T'YMEHBIIIAETCA, MO3TOMY B pacyeTrax YYHUTHIBAIOT, YTO 3Ta OTMETKA SIBJISETCS
¢bynkmueit Bpemenn z =f[t). Tlocie MOCTHIXKEHUS OIYCKAIOMUMCS 3EpPKajIoM
OTMETKM  BEpIIMHBI V-00pa3HOro KojJeHa JKUIKOCTh B OTOM  KOJICHE
OCTaHABJIMBAETCsI, CTONO IJKUAKOCTH pa3pbiBaeTcs. Jlanee 3epkamo HedTH
OITYCKaeTCsl, HAaUMHas C BEPIINHBI KOJIEHA TPYOBI.

KonTponbHbIE BONIPOCHL:
1. Kakue oOiue TpeboBaHuUsI K cUCTeMaM OOHApyXEHUSI yTeueK?
2. HazoBuTe OCHOBHBIE MPHUYMHBI, MPUBOIAIINE K HAPYIICHUIO IEIOCTHOCTU
TpyOOnpoBOA.
3. Kakue ctaguu BKJIHOYaeT B ceOsl Mpoliecc UCTEUEHUs: HeTU U3 TpyOONnpoBO/Ia.

Onuiure uX.
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Meroanueckue peKOMEHIAUKA TpeIHa3HAYeHBl I CTyJIeHTOB crnermibHocTr 21.05.06
HedrerazoBsle TeXHUKA U TEXHOJOTHH, Crierrain3anus Pa3paboTka u skcrutryatanyst HeQTSHBIX U

ra30BbIX MECTOPOKACHUM.

[{enb METOAMYECKUX PEKOMEH AN

1. Meronuyeckoe COMPOBOXKICHUE TMpollecca BBEIEHUS W pealu3aluu TpeOoBaHMi
(benepanbHOro rocyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJAapTa BBICHIETO0 OOpa3oBaHMs (Jalee
@I'OC BO), nomorrs npu pazpaboTke pabounx yueOHbIX IPOrpaMM AMCUUILUINH 00pa3oBaTeIbHON
nporpammsl (nanee OIT).

2. Coznmanusi B 00pa30oBaTEIbHOM YYPEKICHUU YYEOHO-METOIUYECKOTO OoOecreueHus
00pa3oBaTeNBLHOTO IpoIIecca.

MeToanueckiue pEeKOMEHIANWU  OINPENEeNSIOT CYIIHOCTh CaMOCTOSITENIbHOW — paboThI

CTYACHTOB B BY3€, €€ HA3HAYCHUC, IIJITAHUPOBAHUC, (bOpMLI OpraHu3anuu 1 BUJbl KOHTPOJIA.



Conep:xkanue

1. HopmaTtuBHOe obecrieuenue camoctostenabHoi padotsl B PI'OC BO
2. Ha3HaueHue U BUJIbI CAMOCTOATENBHOM pabOThI CTYICHTOB

3. KonTponb caMocTosTenbHON paboThl CTYACHTOB IIPENOAaBaTeIsIMU



1. HopmaTuBHOe o0ecnevyeHue caMocTosiTeIbHoi padoTsl B ®I'OC BO
1.1. TpeboBanus k ycinousiMm peasinzanuu OI1:

- TpeOoBaHUSA K 00S3aTETbHOMY MHUHUMYMY COAEp)KaHUS 00pa30BaTeNbHOW MPOrpamMMbl
MOATOTOBKM OakanaBpa, K YCIOBHUSIM €€ pealu3alud U CPOKaM €€ OCBOEHUS OIpPENesIIOTCS
gactosamuM PI'OC BO;

- B IIporpaMMy OaxanaBpuaTa BXOIUT «Jlucuuruimubel (MOIyin)», KOTOPBIM BKJIIOYAeT
JUCHMIUIMHBL (MOJYyJM), OTHOCALIMECS K O00s3aTeNbHOM YacTU NpPOrpaMMbl M JUCLUIUIMHBI
(Momynu), oTHOcAIUECS K 4acTd, (OpMHUPYyeMOH ydacTHHKaMU O0Opa30BaTENIbHBIX OTHOILIECHUH.
Jucuumaueel (MOAY/IH), OTHOCSIIMECS K O00s3aTelbHOM YacTH IporpaMMbl OakanaBpuara,
SBIISTIOTCST 00513aTEBHBIMU TSI OCBOCHHS OOYYarOIIMMCsI BHE 3aBHCHMOCTH OT HAlpaBICHHOCTH
(mpodusnisa) mporpammbl OakajgaBpuaTa, KOTOpyto OH ocBamBaeT. Habop auctumima (Momysneit),
OTHOCSIIIMXCS K  00s3aTeNpbHOM YacTHM MporpamMMmbl  OakaiaBpuaTa, BY3  ONpEIeNsieT
camMocCTOsITeNbHO B 00Bbeme, yctaHoBieHHOM Hactosumm PI'OC BO. ductumiueel (MOIynn),
OTHOCAIINECS K 4acTH, (OPMHUPYEMON yU9aCTHHUKaMU 00pa30BaTENbHBIX OTHOUICHUN OMPEACISIOT
HaNpaBJICHHOCTh (TIPOQWIb) TporpaMMbl  OakaiaBpuaTa. HaGop nmucnunnun (Momyinei),
OTHOCSIIIIUXCS K 4acTH, GopMHUpyeMOl ydacTHUKaMU 0Opa30BaTENIbHBIX OTHOIIEHUH, ONpenesseT
BYy3 CaMOCTOSTENbHO B o0beme, ycraHoBieHHOM HactosimuM OI'OC BO. Ilocne BwiOOpa
oOydJaronmMcsl HarpaBleHHOCTH (Tipoduiis) mporpamMmbl, HA0OP COOTBETCTBYIOIIUX JIUCITUTIIINH
(MoyIei)cTaHOBUTCS 00S3aTENIbHBIM ISl OCBOSHHUS 00YyYaIOIIUMCH,

- MaKCUMaJIbHBIA 00beM yueOHON Harpy3ku CTyJEHTa yCTaHaBJIMBaeTcs 54 yaca B HEJEIIO,
BKJIIOYasl BCE BU/IbI ayIMTOPHON M BHEAYJUTOPHOM (CAaMOCTOSTENbHOMN) yueOHO! paboThl.

[Tomerenust AJis CaMOCTOSITEIBHOM pabOTHl OOYYAIOIIMXCS JIOJKHBI OBITH OCHAIICHBI
KOMITBIOTEPHOW TEXHUKON C BO3MOYKHOCTHIO MOAKIIOUEHUs K ceTu «MHTepHeT» U obecrnieueHueM
J0CTyNa B 3JEKTPOHHYI0 MH()OPMAaLMOHHO-00pa30BaTeNIbHYI0 cpelly opraHu3anuu. bubmmoreka
By3a JIOJDKHA UMETh JOCTATOYHOE KOJIMYECTBO COBPEMEHHBIX YUEOHMKOB M YU4e€OHBIX MOCOOUi Mo
BCEM JMCLUIJIMHAM W TOCTOSIHHO BOCIIOJNHATHCA HAyYHOW JMTEpPaTypod M IMEePHUOIUYECKHUMHU
U3/IaHUSAMU HEPTEra30BOro npoguis.

OOBeM BpeMeHHU, OTBEACHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO padOTy, HAXOIUT
OTpa)KEHUE:!

- B pabouemM yueOHOM IIJIaHe,

- B pabouux mporpaMMax Yy4eOHBbIX UCHMIUIMH C paclpeiesieHueM Mo paszzeiiaM HWiIH

KOHKPCTHBIM TCMaM.



2. HazHayeHMe U BBl CAMOCTOSITEJIbHOI PadoThI CTY/IEHTOB
CamocrosTenbHas padoTa MPOBOAUTCS C LENIBIO:

® cuUCTEeMaTH3alMd M 3aKPEIUICHUs IMOJIYUEHHBIX TEOPETHUECKUX 3HAaHUU U
MPAKTUYECKUX YMEHUN CTYJCHTOB;

e yruyOJeHHS U PacCIIMPEHUs] TEOPETUUECKUX 3HAHUM;

e (opmupoBaHUS yMEHUN HCHOJB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIIPABOUYHYIO
JOKYMEHTAIMIO M CHEIUATBHYIO TUTEPaTypy;

® pa3BUTHUA MO3HABATEIbHBIX CIHOCOOHOCTEH M aKTUBHOCTH CTYACHTOB: TBOPUYECKOI
WHUIUATUBBI, CAMOCTOSITEILHOCTH, OTBETCTBEHHOCTH, OPTaHH30BAaHHOCTH;

e (opMHUpPOBaHHE CAMOCTOSTEILHOCTH MBILIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BHUTHIO,
COBEPIICHCTBOBAHHIO U CAMOOPTaHU3AIH;

e (opmupoBaHUs MpaKkTUYECKUX (0OIICYUYeOHBIX U MPOPECCHOHANBHBIX) YMEHUN U
HAaBBIKOB;

® Ppa3BUTHIO MCCIIEJOBATEIBCKUX YMEHUM.

BHeaynutopHas camocTtosiTenpHas pabora — IUlaHHpyeMas — y4yeOHas, y4yeOHO-
UCCIIeIOBATEeNbCKasA, HAy4YHO-HCCIEeNOBaTeNbCckas pabdoTa  CTYJASHTOB, BBHINOJHSEMas  BO
BHEAYJAUTOPHOE BPEMS IO 33JaHUI0 M TPU METOAMYECKOM PYKOBOJCTBE IPEIojaBaTelisi, HO 0e3
€r0 HEMOCPEICTBEHHOTO YUACTHS.

B yueGHOM mpormecce 00pa3oBaTENbHOTO  YUYPEXKJICHUS  BBIACISIOTCS JIBa BHUIA

CaMOCTOSITENTbHON PabOTHI:

AyautopHas 1o BueaynuropHas no
JHUCIHIIINHE, JMCIHILINHE,
MEXIUCIUIIITUHAPHOMY MEXIUCIUIIITUHAPHOMY
Kypcy KypcCy

BBITIOJTHSETCS Ha yU4EOHBIX BBITIOJIHSECTCS 110 33JaHUIO0
3aHATHUSX, TT0]] HEMOCPEICTBEHHBIM MpernoaBaTelis, Ho 6e3 ero
PYKOBOJICTBOM IPENOAABATENS U HEIMOCPEICTBEHHOTO Y4acTHs
10 €T0 3aJaHHI0




3. KoHTpoJIb caMOCTOATEIbHOM PadoThl CTY/IEHTOB NMpPeNnoaaBaTe/siMu

KoHTpoIb caMOCTOSATENBHON Pa0OTHI CTYICHTOB MPEAYCMaTPHUBACT:

° COOTHCCCHHUC COACPIKAHNA KOHTPOJIA C HCIIIMHA O6yLIeHI/Iﬂ;
° 0O0BEKTUBHOCTD KOHTPOJIA;
o BaJIMJHOCTL KOHTPOJIA (COOTBeTCTBI/Ie IMPEABABIACMBIX 3a,[[aHHI>'I TOMY, YTO

MIpeIoiaraeTcs MpoBEepUThH);

o nuddepeHInalnio KOHTPOIbHO-U3MEPUTENbHBIX MaTepUAIOB.

@DOopMBI KOHTPOJISI CAMOCTOSATEIBHOU PabOTHI
[TpocMoTp 1 MpoOBEpKa BBHIIOJIHEHUSI CAMOCTOSITENIFHON pabOThI penogaBaTeneM.
CamonpoBepka, B3auMONPOBEPKA BHINOIHEHHOTO 3aJJaHUs B TPYIIIIE.
OOcyxeHre pe3ynbTaTOB BRIMIOJHEHHON paOOThI HA 3aHATHUU.
TectupoBanue.
[TucbMeHHBIH ompoc.
YcTHBIM onpoc.
WuauBuayanbHoe cobeceioBaHUE.

Komnoksuym.
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Otuer o npojienanHoi padore.

10. 3amwuTa pedepaToB WK KypcoBOil pabOTHI.
11. TBopueckuii KOHKYpC.

12. NuTepHeT-KOH(PEPEHITNH.

13. KoHnTponbHas paboTa.

Kpurepun olieHKH pe3ysIbTaTOB CaMOCTOSATENIbEHOW paboThI

KputepusmMu OLEHOK pe3ysbTaTOB BHEAYAUTOPHON CaMOCTOSTENBbHOM pabOThl CTYJEHTA

SIBJISIFOTCSL:
o YPOBEHb OCBOEHMSI CTYJJEHTOB Y4€OHOI0 MaTepuaa;
o YMEHHSI CTYACHTAa HCIIOJIb30BATh TEOPETUYECKHE 3HAHUS IIPU  BBIIOJHEHUU

MPAKTUYECKHX 3a71a9;

. c(hOpMUPOBAHHOCTH OOIICYICOHBIX YMEHHIA;

o YMEHHSI CTyJEHTa aKTHBHO WCIIOIB30BaTh OJJIEKTPOHHBIE 00pa3oBaTeIbHBIC
pecypcChl, HAXOAUTh TPEOYIOIIYIOCS HH()OPMAIIHIO, U3YYaTh ¢ M MPUMEHAThH Ha MPAKTUKE;

o 000CHOBAaHHOCTh U YETKOCTh U3JIOKEHUS OTBETA;

. odopmileHHe MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMU;

. YMEHHUE OpUEHTHPOBATHCS B MIOTOKE HH(POPMALIUH, BBIICIATD TTIaBHOE;



. YMEHHE YETKO CPOPMYIUPOBATH MPOOIEMY, MPEUIOKHIB €€ PEIICHHE, KPUTHICCKU

OLICHUTH PCIICHUEC U €T0 IMOCIICACTBUA,

° yMEHHUE I0Ka3aTh, MPOaHAIM3UPOBATh aJbTEPHATHBHBIC BO3MOXXHOCTH, BapHAHTHI
JIEHCTBHI,
° yMeHue chopMUpPOBaTh CBOIO MO3UIINIO, OIIEHKY U apTyMEHTHPOBATh €€.

Copeprxanue BHEAYIMTOPHOM CaMOCTOSITEIbHOM JIEATETbHOCTH CTYJEHTOB
Meroaudeckue ykazaHusl IJIs CTYICHTOB I10 BBITIOJHEHHUIO CAMOCTOSATEIILHON paOOThI:
1. IToaroToBKa K JIEKIIHIM;
2. IloaroroBka K MPakTUYECKUM 3aHSATHUSIM,

3 CamocTosITeTbHOE H3yUCHNE YIEOHO! JINTEPATYPHI.

IlepeyeHb OCHOBHO¥ JINTEPATYPHI:

1. JIeonosa, O. B. [leranu mammH 1 ocHOBEI KoHCcTpyupoBanus / O.B. Jleonosa ; K.C.
Hukynun. - Mocksa : Anpraup-MI'ABT, 2015. - 130 c., 3k3eMIUISIpOB HEOTPAaHUUYEHO

2. Huxwrun, /1. B. Jleranu mamuH u ocHOBBI KoHCTpyHrpoBanus / J1.B. Hukurtun ; 10.B.
Ponuonos ; .B. lBanoBa, 1, Mexannueckue nepegaun. - Tamo6oB : M3znarenscteo ®I'BOY BITO
«TT'TY», 2015. - 113 c. - ISBN 978-5-8265-1391-0 (06m1.). - ISBN 978-5-8265-1398-9 (4. 1),
3K3EMILISIPOB HEOTPAHUYEHO.

ITepedyeHnb 10NMOJHUTENBHON JTUTEPATYPHI:

1. KacesiHoB, B. M. 'mapoMammHbI 1 KOMIIPECCOPHI : YUEOHHK JUTS BY30B. - 2-€ U3/I.
nepepabd. u gon. - M.: Henpa, 1981. - 295 c.

2. 3a0oiiHble BUHTOBBIE ABUraTenu uisd Oypenus ckBaxut. / ['ycman M.T., bangenko
J.®., Koune A.M., Hukomapos C.C. — M.: Hegpa, 1981. — 231 c.

3. Pacuer 1 KoHCTpyHpoOBaHUE HEPTENPOMBICIOBOTO 000pYy10BaHUS : y4el. mocodue
s By3oB / JI. I'. Unuepos, I'. B. MonuanoB, A. M. PabunoBuu u 1p.. - M. : Henpa, 1987. - 422 c.

IlepeyeHb  y4eOHO-METOAMYECKOr0  oO0eclme4YeHHs] CaMOCTOSTEIbHON  PadoThI
00y4yauuxcsi Mo JUCHUIINHE:

1. JJIEKTPOHHBIN KYPC JIEKIUH;

2. y4eOHO-METO/IUYECKOE T0COOHME 1O  BBINOJHEHUIO MPAKTUYECKUX 3aHSATHH
(3meKTpOHHAas Bepcus);

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTu «HMHTEpHET»,
He0O0XO0IMMBbIX /IJISI OCBOEHUSI THUCIUTIMHBI:

1. http://eLibrary.ru/ - Hay4nas snekrponHas Oubianoreka

2. WvwURL: http://www.biblioclub.ru/ - Dnexkrponnass OHOIHOTEYHAs CHUCTEMA
«YHUBEPCUTETCKAst OMOIMOTEKA OHJIAHY

3. wwwURL.: http://e.lanbook.com/ - DiekTponHO-0MOIHOTEUHAs crcTeMa «31aTenbeTBO
«JIaHbY».
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