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)yeMHe pe3yJr bTaTbr ro ooII
Kot

pe3yn6TaTa
Pesymrar o6yreuue

(aurrycxHr.m AoJDKeu 6u'rs roror)
Ilpo$eccuona,rrEbre KoMnereHrIrrrr

PI

lDvndanenma,ztnue guauus: flpuv.eutrs 6asoaue v cnequanbHbre MareMarI,IqecKI4 e,

ecTecTBeHHoHaJAHEre, ryMaHr{TapHhre, coqxaJlbHo-gKoHoMMqecKHe H TexHHqec(ue

3HaHUr B MeXAHCrIlrrrJrr{HapHOM KOr{TeKCTe AJI' pelneHHC KOM(TeKCHUX UHtCeHepHbtX

npo6aeu-

P2

Ifn ceneonwfi ananug: CranHTr H peuarr 3aAaql{ KotlweKcuo2o uHJrcewepHozo

aHanu3a B o6ractu noqcxos. reoJroro-SKoHoMflqecroft oqeHxu l't noaroroBKu K

gKcllrD/arauxn Mecmpoxgeuni nore3HhD( r4c(onaeMHx c HcnoJlb3oBag[eM

COBPCMEHH6IX AHAJII,ITIIqECKUX METO,IOB H MOAEICfi .

P3
Ilauceneouoe nDoextnuDoeaaue: Bunorurqrs rot ntteKcubte uH ceHepHwe npoeKmbt

rexugqecrtn o6reKroB, cficreM n npoqeccoB n o6lacru npuxlaAHofi reorornr c
ytrrgtoM sKoHoMu'leckux, JKonozuttecKux, co4u(ubHdx u dpyzux ozpauuteaufi.

P4

Ucorcdoeanul: flpoBoAuTb ficcneaoBaHus npla peu]eunn KoutueKcHbrx un)rceHep+btx

npo6teN t o6nacru npuxttaduofi zeonozuu, BKrK)qat nporHo3r{pouH}re H

MoAeJrHpoB:tH[e np[po4nrrx npoqeccoB n ns:l.euuit, nocraHoBKy 3KcnepHMeHTa,

aHaJIH3 n [,lnrepnperar{,lo AaHHhIx,

P5

Ilnarenepnat nDaxmuxa: Cosdaeama, aw6upama v npu eHtmb neo6xo4uuue
peclpcbr r,r MeroA6I, coBpeMeHHhIe rexHr.rrlecKl,Ie u 1Z cpe4crna npu peartn3aql{n

reoJrort,tqecreDL reo<[a:uvecrrrx, rgoxlrMl{qecrl{x, 3l(onoro-r€oJlorFrecrrm pa6or c

y\teroM so3ttottcrorx orpanr'rvenuft .

P6
Cneuuanazauat u ooaeumauun na ownox movda: ,{evoucrpnponarr KoMnereHq}lH,

cBr3aHHHe c noucwawu u pa?aedxofi nodseuue\ aod u uH),ceHepHo-eeonozurccKuilu

u3brcKaHut tu-

Vuneepcalsnrre KoMnereHuurr

P7
ffooepnnufi u hunancoeuit.ueaedtstenm: Llcnorssosarr 6azoewe v cne4uanbHde

3HaHLrg npoeKTHoro u tptnaHconoro MeHeAxMelrra, B ToM ql'Icre MeHeaxMerrra

pucKoB r,r r,ruenenuft 4lr ynpaBreHnt xouruexcnofi uuctceuepuoi denmelbHocmbk .

P8
Kouttvnuxauua: Ocyuecrnlrrr s<ftprrnnnue KoMMyHHKaI{nu n nporpeccuoHalruofi

cpeAe r,r o6qecrse, pa:pa6arunarb aoKyMeHTaluro, npe3eHroBarb H 3au['lqarb
pe3ynbrarbl 0e tmenbHo c mu.

P9

Ilndueudvattnat u xonandaat oa6ona: 9r[t[ermono pa6orarb [nAI'IBItryanbHo tl

B KaqecrBe wtena wu tulepa xouaadw, B ToM rIucJIe Mer(AI'lc4{uI HapHof, c

.4eJreHHeM orBqrcrBeHHocrH lt flonHoMo'rl{fi nplr peueHrrH Kon4rureKcqblx uHxreHepHbtx

noo6neu.

P10
ffoodeccuonubnan smuKa:,[euoncrplponarb nuqu]'Io orBercrBeHHocrs'

npuBepxeHHocrb H roroBnocrb cJleaoBarb HopMaM npotfeccnoua,rrnofi gtsrlr r-r

npaaruraM Re1oaus Ko nJrexcuofi uncreuepuoi deamenouocmu.

Pll

Co uuon onoe omaemcmnen uocmo : Be.crn xonrute xcxyn uH),ceHepHW oenmerbHocmb

c yr{emM coqraJlbHhrx, npaBoBblx, 9KoJIO|FIeCK}O( A KynbTypHbIX aC[eI(mB, BoflpocoB

oxpaHH 3Aopoabs u 6egonacHoctlt xlBHeaetreJlrHocrn' Hecru coquilnbFlylo

orBercrBeHHocrl 3a npIlH[MaeMbIe pe[IeHHt' oco3Hasarr Heo6xoAnMoc'rr

o6ecne.renu-r ycrofiuusoro pa:nnrnfl .

Pt2
O6oasoeaaue e me4euue acefi ,tcu3nu: OcogHasan Heo6xoAl{Mocrb Il

AeMoHcrpr.IpomTr cnoco6nocmt K canlocmotmerbuouy o6yuenun a HenpepHBHoMy

n po Q e c c uo n atwt oJt4y c oae pue H c mSoG avltto.
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TEXHTIIIECKOE 3ANAHIIE :

Ilcxo4nrre ,qannrre r pa6ore @oudoewe uamepuatw OOO < feomexuuxa t

Ilepererrt troaJrexaqrrx
uccJreaoBaHum, npoeKT[poBaH[rc rl
parpa6orxe ronpocor

B o6uqert uacmu damt xapaKmepucmuKy $usuro-
zeozpaQuuecxux, zeoroeuttecKttx,
zudpozeonozuvecxux ycnoeud. B cnequanr'noti
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racmu Heooxooluto oxapakmepu3oaamb ycJtoBut

3Urc?AHUt U COCnAA nopod, qddenUmb

uHlCeHepHO-zeOrOzUqeCKUe gle eHmbt U

onpeoenumb HopMamueHde u pqcvemHbte
noKa3ameru $utuxo-uexanuuecxux ceoficme
zpyHmoe. B npoexmuoi uacmu dama o6ocuoeauue
eudoa u o6'aeuoe pa6om, temoduxy ux
npoeedenun, paspa6omama i4eponputmut no
npouseodcmeeuuoi u cxonozuqecxoti
6ezonacuocmu. B npouzeodcmeeuuofi qacmu

ueo4xodu.nto paccuumamb mexHuKo-

SKO||OJVUveCKUe nOKCBAmeTU U CMenlHyn
cmourrocmb nDoeKma.

Ilepe.reur rparfnvecroro Marepf,aJra

(c mounwu yxatauueu o6nsamenuuwx
,aepmnteit)

Jlucm l. feotozu,tecxan xapma pafrota.
Macuma6 1:200 000

Jlucm 2. Rapma uwrcenepHo-zeorozuqeckux
yca oeui u uH)teHepHo-ze orozuqe cKuu
patpes. Macwma6 1:1000
Jlucm 3. Ta6nu4a uopuamuaHbtx u pacqemHbrx

norcasameneit. P acuemuan cxeua ocHoqctHut.

Jlucm 4. Cne4eonpoc. Hcnormanue ceai.
Jlucm 5. fe onozo-mexuurtecxui uapnd.

Koncy.nrranru rro pa3AeJraM rrrlycruroft xna"rrQuraquonnoft pa6otsr

k vrcazauueu Dandenoe)

ParAe,n Koxcy.nsrarrr

Eypenue Illecmepoe B.IL

<Duu au c oewd ue ne d ttcue um,

pe cypcosQQ ercmuaHoc mb u

pecypcoc6epexetue
tilapQ I'1.8.

C ouualan an oma efn c mBe HH o cmb lynaee M.B.

.I[ara suraqs trAaHHs Ea BbtnoJrHenue BbrlycrcHofi
pa6oru no .rr.lrefinouy

3aAanue BbuaJr pyKoBoaHTeJIb:

,llo.nxnocrr ouo Vqexac cre[eHb,
3BaHUe

rIo.unucr .{ara

flpot[eccop Crporora JLA. A.r.-M.H. lleV. i,r cJ477

3aAanne npnuf,Jt K rrctroJruentrrc cryaeuT:

AJ p3i./7flopy6or I,I.B.



3A,4AHru Anq PA3.ryJIA
<<coIuAJIbH.{fl oTBETCTBEHHOCTb>

C Arrt r y.

fpynna ouo
2t2B flopy6on Hrns Buranrennq

Ilncruryr Ilpnpoaurx
pec)?coB

KaQeapa
f ngporeoronru, r.ruxenepnofi

reoJrofm n nrAporeo3KoJrorHH

Vponens
o6paronanur

Cuequam.rcr

(unxeuep)
Hanpannerue/
cIIeIII|arbEocTb

21 .05.02 floncru r piBBe.u(a

noa3eMH6D( BOA U r.rEXeHepHO-

reoJlontqecrue I,I3LIcKaHut

llcxoAnrre AanHbre r pa:raeJry <<Coquartnls orBercrBennocrb>)

l. Xaparrepucrura o6sexra

I,ICCJIC]IOBaIIIIJI

Vqacrox r.ruxenepHo-reoJrornqecxrr( rrccJle-

AoBalrsfi Nn crpo[TeJllcrBa cnoprl{BHo-

o3AopoBrrreJrrr{oro KoMnteRca Ea 6ymrape
Crpornenefi n r. Kerraepono. Pafion pacnoaoxeu r
lpeAeJruD( II naAnoftIrresnofi reno6epexxofi
reppacu p.Torvru. Peme([ IrJlolqa,ffilr orHocl,ITeJlblro

porurrfi, c o6qurvr rIoHH)KeHHeM n cropony p.ToIrar.

K;lurrlar pe3l(o rourunenralrnuft,
xaparrepr*yerct npoAorxrrensnoft xonoanoft

3lrMoi E KoporKIrM, AocraroqHo reruIEIM reroM.

Ileperenr BonpocoB, noarer(aqnx ucclreAoBanfiro' [poeKTrrpoBaHuro u parpa6orre:

1. Ilpournoqcrnennas 6elonacsocrb
1.1 AHanr,rs rbnnreHubD( BpeaHbD(

(parropon npn flpoBe.qeHl{x

I.rHXeHepHO-reoJIOrfi rlecKrrx

uccreaonautfi Ntt crpol{TeJlbcrBa

crropTrBHo-o3.qopoBI{TeJIbHoro

KoMrureKca na 6ymnape Crpourerei r
r.Kerrreoogo

Bpe4nrre Qarropu:
Iloteeofi eman pa6om:

l. HeyAouerropl{TeJllulle Mereoponoruqecru{e

ycJroBrlt

2. flonrrmenurui ypoBeHb uryrvra;

3. Ilonumeunrrfi ypoBeHb ru6paunn;

4. flonrtuennar 3a[hrJIeHHocrB 8o3,4/xa pa6ovefi

3OHBI:

5. Kosrarr c xLIBorHEIMI,r,

IIDECMLII€IOIqIIMIIC' ;

HaceKoM6IMU,

6. Haup.rxeunocrb rpyAa.

Jla6opamopnwfi u xauepanauwfi smanw pa6om:

1. HeytoarernopxreJllnble
MI,IKPOKJIfiMATA B IOMEIqCHHH;

2. HeyaouernopuTeJrbuat
pa6ovefi sonu n noMeIrleHI{H;

3. Haupexenuocrb rpyAa.

NOK&}ATEJIIT

ocBer{eHHocTb

1.2 Anuuz BbrtBJIeIrIrED( o[acHbD(

lparropor rpr npoBeAeHHlI

I{HXeHeDEO-teOJIOrfiqecKlrx

Onrcnrre rfarroprr:
Iloteeofi sman pa6om:

1. [ruxyrurece MaIrrIrHrI I,I MexaHt3MBI
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o3AopoBr.rTejrbrroro KoMlJIeKca Ha

6ynrnape Crpoure.neft n r.Keuepoao,
npr,r ra6oparopurrx HcflbrraHnfi rpp-
ToB n KaMepanruofr o6pa6orxu [ony-
qEHHbIX .[AHHbD(

no,45eMH6Ie)

2. flopaxeuue 3neKT pHqeckr{M ToKoM

Jla6opamopnatfi u rcauepanuuait emanw pa6om:
1. lloxapoonacnocrr
2. flopaxenre sJrerfip[qecKrrM ToKoM

2. 3ro,roru.recxaq 6elonacnocrr flpn npoBeAerr.rn r.ruxeHepHo-reoJroflrqecKux

r.r3LrcKaH[fi !,trs. crpor.rrenbcrBa cloprr{BHo-
o3AopoBr{TeJrbHofo KoMnJreKca, eo:4eficrrur ora-
gsrsaror o6rerrbr rrocrorHnoro tr BDeMeHHoro

H43HAqEHII'.

I4nxeuepuo-reoJroruqecKr-re r,r36rcranu.f, conpo-
Boxrarorct 3arpr3HeHr,reM aruoctf epxoro Bo3ayxa,

rroBepxHocTHbrx x IIoa3eMHbx BoI, norrBeHHo-

DACTI.ITEJIbHOTO CJIO'.

3. Beronacnocrr n vpelruvafinux
cnTyaq|,Iqx

Vpesnrrvafiurre ctrya\ v [pr{ [poBeAenr4x r]Hxe-
Hepuo-reonoruqecKr{x rr3rrcKaHrafi uory"r 6rrrr
TexuorennbrMr.r u [pupo.qH6rMrr. Hau6o.nee pacflpo-
crpaHeHHbrM [puMepoM vpe:nsrvaftnoft curyar1:,fir

rBJr{ercr noxap. flporunofioxapHbre Mepo[pfir-
'tt49.

4. [Ipaaoesre l,r opranr!3arInoHHLre

Borrpocbr o6ecneqeHuq 6elonacnocru
Cucreva coxpaHeHr,rr xr.l3urr r.t 3.4opoB6r pa6oruu-
KOB B npoqecoe rrHxeHepHo-reonorl4qecKr4x r,r3brc-

xanufi nrcltroqaer n ce6r npauoebre, coquaJrbHo-

9KOHOMI{qeCKI{e, OptaHII3aIIVOHHO-TeXHr,rqecKfie,

caH hrapHo-rH rlteH[qecKr,re,,reve6uo-npo$rlaxru-

'recxue, pea6ururarluoHHbre r,r r,rH6re Meponpfi srnr.
I,InNeuepHo-reoror[qecKr.re u3brcKaHr.rs, paccMor-
peHubre B pa6ore, c:re4yer rrpoBoAr.rrb corJracuo

HOpMaTHBHbTM AOqMeHTaM.

.{ara au4ava :agarvs Anr. pa3Aena rro nr.rHefiuoruy rpa$rary

3aAasue

BLIAZIJI KOH CYJI T,TAHT:

.llo.nxHocrs ono YqeHaq
cTeIIeHb, 3BaHHe

flognucr, .{ara

.{oqeur
fyrres Mnnuft
Bceno.no4orlru Aouenr n-1" | 0//,40/7

K IiCNOJIHEHHIO

fpynna ouo IIo4nucr .{ara

2tzB flopy6oa IrI.B. M 3 Aq zae



3AAAHI,IE AJIf, PA3,{EJIA
<@IIHAHCOBbIfr MEHEAXMEHT, PECYPCO3@OEKTI,IBHOCTb I4

PECyPCOCBEPEXEHI{E)

]HTV:

fpynna (DI.Io
tlopy6oa I,1,rss Bura,rteeu,t2l7E

I4scruryr IIpHpogHsrx pecypcon KarDeapa
fnaporeo,rorlu,

rHXeHepHot reoirorrl.r t.t

f 14aporco3KojrofUt.l

YpoeeHr
o6pa3oBaHfis

Cneuuaruter
(uHxenep)

Hanpa a,lenue/cneuHa Jr r,Hocrh
[oacr u pa:eeaxa
NOA3CMHbIX BOI I,I

HHXeHepHO-

feor'IofnqecKr4e
u3bicKaH!It

llcxo,qusre aaunue r parAe,ry <<@n"rnao"otfi@

l. Croruocrb pecypcoB HayqHoro
xccneaoBaHxr (HI4): ruarepuaruao-
Texfi IiqecKHx, 3HepferrqecKr.lx, QuxaHconux,
HHqOpMarl14oHHbrx 14 qeJloBeqecKr.rx

Ouexra crolt\4ocrll MarephanbHo-TexHxqecKr.tx y
qeJroBeqecKr4x pecypcoB npu npo8e,{eHuti
reoJroropa3BeloqHtrx pa6or,qnr crpourer'tbcrBa ctoprl4BHo-
o3aopoBxreJtbnoro KoM[JleKca Ha 6y,rbBape Crpoure,reii o r,

2. Hopvsr [.r HopMarxBbt pacxoloBaHxc - CCH-92, Brrn.l, Burn.3, Bbln.7, Bbtn,9.
- I4ucrpyxuur no cocraBreHuo npoeKToB r4 cMer Ha
feonorcpa3BeAoqHure pa6orsr
- CHOP-93, Bbrn.l, Bbrn.3, Bbrn.9.

3. I4cno.nt:yeMar clicreMa
uaroroo6loxeslrs, craB(H HalloroB,
orqHcreHI-|fi , .qncKoHTr,rpoBaHr.tt 14

Harorostrfi xolexc P@,
Q3-213 or 24.07.2009 s peaaxuul or 09.03.20t6r. Ns 55-@3

l. OueHxa xoMMepqecKoro noreHuua. a
fi HXeHepHbrx peu enuit (VP)

Ouesra noresuua,ra pe3yrhraroB uccJ'leAoBaH t HxeHepHo-
reoron.iqecKrx ycno8ri np 6ypeH|| 4 cKBax,tH
riHxeHepHo-reo,tortlqecKofo onpo6oBaH , no,u
cTpoHTenbcTBo cnopTl.tBHo-o3,4opoBrTeJrbHoro KoMrrjreKca Ha

2. OopMxpoaaHue n,rana a rpa$nxa
pa-:pa6orxu ate4pellr hP

LOCTaBJIeH},le nnaHa npoBeaeHlit IIoJ]eEbtx, KaMepa]'lbHhtx
pa6or n aa6oparopHbrx 14ccneroBaH Hi.

3. O6ocnoeasue ueobxorrlrurx
uHBecrLIUt-{f 4llr pa:pa6orru auelpenlr l,Ip

Heo6xoAunrocrr npoge.qeHltr rconoropa3BeaoqH"," puOor m
nor{cKoBoi cTaAAu flo,q cTpoureJlbcrBo cnoprxBHo_
o3AopoBurenbHoro KoMnneKca ua 6y,rseape Crporre,rel a r.

4. Cocrasrenue6paxeraasNeHeDHoro Pac,rer ocuoeHurx crareii pacxoloa

5. OueHKapecypcHofi,Qr.ruaacoaoi,
couHaJbHofi, 6o.qNersofi eQQercrnaHocra I4p u

AHaJx3 crpyloypbl 3arpar u noxcK nyreil rx onruMH3allrr_j

Marepuara (c To,rHbtM yKa3aHxeM o6r3aTe,,lbHblx

- CaoAHas ra6,'rrqa glAog r o6beMog oa6or:
- Caolaaa ra6llrua 3arpar BpeMeHl.r no corpyAHllxaM IJlr lpoexrupyevurx pa6or;
- Cao4ual ra6lrqa 3arpar BpeMegr,r Ha npoeKTupyeMble pa6orer;
- Cseaeuur o :apaOorloi nJrare rrcnorHl{Telrsrrl a o6 orqtcaeunrx Ha counajbHbre HyxAbr;
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PEOEPAT

Brruycrnar rraru$uraqnonuaa pa6ora: 143 c'rpauuqrr, 30 prEcynron, 23

Ta6nnrlEr, 66 r.rcroquuron, 5 rpa$lrvecxrrx npuloxenr.rfi .

Knro.resrre cJroBa: ropHarr nopo,qa, reoJlorfiqecKnft parper, fpyHT,

HopMarlrBHrre E pacqernbre noKa3areJrr.r Qusuxo-rrlexaHr.IqecKr.rx cnoftcrn,

LrHxeHepHo-reororuqecxuft 3JreMeHT, rl,rAporeoJlorrrecKr.re ycJroBlrr,

reoJroruqecKr{ft npoqecc, Kareropulr cJroxHocrr.r r.rHXeHepno-reoJromqecKlrx

ycnoBuft, Kapra r.rHxeHepHo-reoJrorr{qecroro paftouupoBaur,rr, nporHo3

v3MeHeHlrq [pupoAHLrx l,t TexHoreHHbIx ycnoBlrfi, paci{erHas cxeMa ocHoBaHl,rr,

reoJroro-Texrru'recrcuir :napfln, [po[3BoAcrBeHHaq 6egonacnocru, cMerHarr

CTOI,IMOCT6.

I{enr pa6orrr - ouenKa r.ruxeHepHo-reoJror[qecKr,tx ycloaufi yqacrKa,

r.r3f{eHr{e cocraBa, cocrornrrr n csolcrs rpyHToB, reoJlorfiqecK x npoqeccoB r,r

ruenufi, o6ocnoBaH[e orrrr.rM€rJrbHbrx . BrrAoB, o6reuon pa6or u MeroAI,IKa

zgrtcxanni Ms flonf{eur.rJr 4ocronepHoft r.rHx(eHepHo-reorornqecroft

lrnQopMarlu[ 06 ycroBuqx crporlTeJrrcrBa.

B rpouecce r.rccJreAoBaHr,r{ [poBoAr,rJrzcb auufir3 u o6o6uleuue

Jrr,rTepaTypbr, HopMaTuBHo-TexHr{qecKr.rx AoKyMeHToB uorry6nr4KoBauHoft

Qougonrx Marep[ErJroB paHee BbrnonHeHHbrx ra:rrcraxuft, crarlrcrr.rqecKrre u

ApyrHe pacqerLl.

B peaynrrare uccreAoBanr.rr HaMeqeHbr l.r o6ocHosaH6r 8r,146r ra o6reurr

KoMnJreKcHBrx Iagsrcxanzft Ha craAw (pa6o.rar AoKyMeHTarrbr>, Bbl6paHbr 6oree

coBpeMeHHbIe MeToAI.IKI,I uX BLInOJIHeHI,IS, COCTaBIeHa CMeTa Ha BbIIOJIHeH[e

pa6or.

llpe4cmuennui npoem lroxet 6urr [crroJr63oBau AJrr BbrnoJrHenr.r{

Irpolr3BoAcrBennrrx ugrrcxanufi .

B npourno.4crBeuuo-TexHr.r.recrcofi vacrz paspa6oraubr Meponpurrur rro

corpau{enr,rn cpoKoB [pora3BoAcrBa r{ AocrlrxeHlrrc 3KoHoMr,rqecKoro e$$exra or

[poeKrr{pyeMbrx paoor



,{zruorrlnufi npoeKr BbrnoJrHeH B reKcroBoM peAaKrope Microsoft Word

2007, pucyuru u rpaQuvecxne npr,rJroxeHr4r BhrrroJrHenbr B nporpaMMe AutoCAD

2014, npu flocrpoeHr.ut ra6lrlrl trcnoJrb3oBaH ra6auqHrrfi npoqeccop Microsoft

Excel2007.
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BseaeHue

,{aHnae pa6ora [peAcraBJrrer co6ofi npoerr I,IHxeHepno-reoJlomqecKrrx

[shrcxaHr.rfi noA crpollTeJlbcrBo crroprr.rBno-o3AopoB]ITeJrEHoro KoMnJIeKca B

Jlenuncxolr paione r. Kelr,repono Ha craAy,u pa6oveft AoIqrMeHTaIIu[.

I{emto rrpoelcrt4 poBaufit sBlrsercs I,I3ytIeHI,Ie I,InxeHepHo-reororl4qecK[x

ycnoeni fracrKa r parpa6orra [poeKTa l{Hxeuepno-reoJlorurqecKltx fisHcxaxl4ft

noA crpor.rreJrbcrBo c[oprr{BHo-o3AopoBllTeJl6Horo KoMIrJIeKca Ha crar u pa6oqefi

AOKyMeHTarIrlt.

3aAaqefi awlrrercs uoJrfreHl,re MaKclIMaJrLHofi lrxtfopuaqun o csoficreax

reoJloruqecKoft cpe4u - KoMnoHeHTtx LlHxenepHo-reoJlorurlecxr.rx yclonnfi r
lpeAeJr€x 4peAnoJlaraeMofi crlepn ee BaLII\,IoAeficrBLIt c coopyxeHLItMLI, a rarxe

HaxoxIeHI4 e orrr[MaJIbHbIX [pueMoB ]I MeroAoB uccle4onanr.rft,

o6ecneqrEsaroq[x noJryqenl{e AocroBepHrrx AaHHhIx, Heo6xoAurr,rrx AnA

rrpoeKT[poBaHr.rr.

BhINOJIHEHHbD(

<<feo:rexxuro>,

Jrr.rrepaTyphr.

B pa6ore HaA qpoeKToM 6ruu ucnolrgoBurxbl pe3yJIErarLI I,IccJIeAoBaHI'Ifr,

[peAruecrByroqux craAla;rx LI3bIcKareJIbcKrn pa6or OOO

ocrroBe $ougorrx MarepLIaJIoB, uopuarr.rnnofi u cnpaaovnofi

HA

HA
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{ oEIIIA-f,qACTb
IIPUPO,IITTbIE YCJIOBITfl PAIIOHA CTPOI4TEJIbCTBA

@nsnro-reorpaQn.recran tt rgl[Maruqecrafl xapaKTeprtcrrrKa1.1,t

1.1.1. PenreQ

B reorr,rop$onorrrecKoM orHoIueHLIu pafion pa6or pacloJloxeH B [peAeJltx

yBaJrr.rcro-xoJrrrrucrofi AenyAarllloHHo-eposuonnofi paBHLIHbI ceBepa Kysneqxofi

KOTJIOBI,IHhI.

Xaparrepuuruu $oprraarr,rrE peffieQa, Koroporo tBrslorct BErrtllrrble

nJrocKoBepur{HHbre yBan6l, rpI,IBhI c noJloruMlr }rnorAa cpe4uei IgyrI,I3HbI

crJroHaMr.t, Koroprre ocJIoxHeHhI AoJII{H:IMLI MeJrKr.D( peK, JIoroB u lox6ran crg'ra

BpeMeHHLrx BoAoroKoB:a cq€r aruoc$epnrx soa [3].

BoAopasAen ocJro)KrreH coBpeMeHHbIM[I MoJIoAIIMLI 3po3I{oHHbIMI,I $opuauu

(nox6anarr,ru crora, 6anraltu), paenurlre Korophlx npoAonxaerct B Hacrotlqee

BpeMq. Bo4opar4erurrre ) IacrKI,I, B ocHoBHoM, [oKpbITbI tpanxnlrctofi

pacrureJrbHocrrro [3].

Bo4opa:genrr npeAcraBJUIIor perulcrbl ApeBHeft AoqerBeprl'IqHoft paenunu.

flpearrureuue Ha,q AH[uIeM AorI]tH cocrzlBJltet 90-ll0 ru. (Doptrlu BoAopa3AeJroB

cHIa)KeHHbIe, Bepr[rrHHble IOBepXHOCTI,I nJIOCKI{e, CKJIOHbI TIOJIOTIe, pOBHbIe,

pacqJreueHHble AoJII{HaMI,I, JIoraMu, 6anrauz [3].

Ha sactpoeunoft reppuroptrv Ha orAeJIbHErx 1^lacrK€rx ecrectnennrrft

penres r{3MeHeH: 3acbl[aHbl Jlora, qpoBeAeHhl lurarrl4poBoquhle pa6orrt (cpesru,

uo4cunxu) HaMbIB rpylrra s noiMax rn r.l. [3].

1.1.2v Ingpolornn

fr,r4porpa$nvecKat cerb pafiona [purIaAJIexI'Ir 6accefiny p. Touu, Koropas B

cBoro oqepeAb, .f,Br,eerc{ [pI,IroKoM perr'r 06r repBoro uoptIKa. flo xaparrepy

BoAnoro pexlrMa p. Tour orHocllTct r al:raftcrorrly UoATI{rry, AJrt Koroporo

xapaKTepgo BeCeHHe-JIeTHee IOJIOBOA6e I{ IIaBOAKLI B TeIInOe BpeMt fOAa. fnasHoft

i[arofi nognoro pexLIMa flBrse'rcs BeceuHee rIoJIoBoAbe' Koropoe [poxoAI'IT B

HeCKoJrbKo [r4KoB, rrTo o6yCnOrlenO HepZrBHoMepHbIM CHSTOTUIqHLISM Ha
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BoAoc6ope. flepruft nr.rr rroJroBoArr Qoptr.trpyerct [p]IToKaMI,I, pac[oJIoxeHIrbIMI{

r Ky:neqrofi KorJroBr{He, aropoi rrxK - upI,rroK{MLI c 3aJIeoeHHLIMLI BoAoc6opnMI,I,

'IpeTbr ocHoBHarr BoJrHa, KoToparr HaKJraAbIBaeTct Ha npeAErAyrqne nI,IK,

(foprranpyercr npano6epexnhrMr.r [p]rroraMr,r Kyrneqxoro Araray r npr.rroKaMn c

r,rcroKaMa, pacnonoxeuHular n fopnofi IIIopnu. Ha nonono4re upoxoglrrca 60-

70olo roAoeoro croxa [4].

Cpe4nero4oeofi pacxo4 p. ToMu y Kerraeporo 1100 rr,r3lcex. Cpe4nufi

unororernraft ro4oroi Mo.ryJrB crora rone6lercr or 30 ao 50 n/cer rrra2.

Marcuuamnrre pacxoAbr sogu na6nrogarorcr Bo BpeMr BeceHHero nororo4rr (c

KoHrIa anpenr Ao KoHrIa uas) u Jrr.rrur B orAeJrBHlre roA6r - Bo BpeMr nerHe-

oceuHlrx Ao)KAeBbrx rraBoAKoB. 3aiuepsaror pern B cepeAune Hor6pr.

llpo4onxurelEnocrB JreAocraBa 150- 170 4neft. Bcrpurr,re peK rpo?rcxoAr,rr Bo

rropoft noJroBr{Ee anpeJrr. Jle,qoxoA rrpoAonxaercr B cpeAHeM 3-10 4neft r,r

conpoBoxAaercx o6pasonauzenr saropoe [4].

1.1.3. K.nnnrar

Knruar paftoua $oprraupyercr EoA not4eicrnr.reu Bo3AyruuErx Macc

rrpeuMyrrlecrBeHHo ap(Tr.rqecxoro flpo]rcxoxAeHr.rs. B nernee nperr,r_a aprrruecxuft

Bo3Ayx, flocryrraJorrl[fi s rrrrrax ceBepHbrx qr,rKrroHoB, rrauruo4eftcrayer c

lporperhrM KoHTT.THeHTaIJTbHBIM BO3AyXOM, B6r3bIBEUr O6paSOnauue o6naqgoctz u

ocaAKoB. B 6onee peAKr{x cJr)ruarx Ha reppr.rropr.ru 3aua4nofi Cu6upu u

r.KeMepoBo, B qacruocrl{, ua6nro4arotcr Bxox,{eHrrr BJIaxHED( arJlztgTrrqecKr.t x r{

cyxux cpeAnea3uarcrr{x Bo3AyrrrHrrx Macc. 3zrr,rofi croAa rrocryfiaer

KoHTr{HeHTEUrEnrrfi xoao4nrrft nosgyx r.te rleHTpaJrbuux pafioxon Cn6upu no

sana4noi oKp{lI{He Aszarcroro aHTrrlr4roroHa r.r arJraHTr{qecxr.rfi sorlDax c

III,IKrroHaM ua Apxruru [3].

frasHhre [yrr4 rIr.rKJroHoB rrpoxoArr rro ceBeprrrrM pafiouaM 3anaAnofi Cw6upu,

[ogTOMy S4eCr na6rno4arotcr 6onruraq o6laqnocrE, cr,tJlr,H6re Berpbl I,I o6r,grrnue

cnero[aAbr. 3raua Anurenrnas v cypoBu, c Ht43Kt4Mrr reM[eparypaMr,r ros4yxa. C

nor6px no Mapr 6usarcr Mopo36r Hr.rxe -30 oC. flepr.ro4 6es ranaoposxon



flpoAoJDr(aercs. 2-3 vrectq4 Ho B HeKoropbre roA6r 3aMopo3Kn na6nro4arorca u o

cepeAnue lera. B cpe4nefi uoJroce 3anaAlrofi Cu6upu lero r€nrroe, Ho 6oree

KoporKoe, qeM Ha rex xe uuporax ua Enponeftcxoft qacu.r. Cpe4na.a reMleparypa

ruoff +18,8 oC. OrpuqareJrbHhre reMueparypbr yAepxr{Bzuorcr oKono 6 MecrrleB.

Cpeluss, reMneparypa smr,apr. -18,8 oC, a6conrornrrft Mr,rHtrMyr!{ reM[eparJ,?br

cocraBJrrer -50oc. 3urvfirrr noroAa neycrofivura: cypoBbre Mopo36r npr4 3arr{rubrx

n rcHoM ne6e [pepbrB{lrorct pe3KltMr.r noreruenu-auu (c rloBhrrrreHl,ItMu

reM[eparypbr Ha 15-20 oC), corpoBoxA,uoqr.rMlrcr 6ypanaur.r. B ropoAe

na6aro4arotcr r,rHBepc[E TeMueparyp c 3acroeM xoJroAHoro Bo3Ayxa B 3r,rMH]re

uecxqu [3].

OcaAxos sa xoao4nxft 
''ep'noA 

BbmaAaer 94 
",w, 

B'rcora c'exHoro noKpoBa

HeBeJr[Ka (20-30 crr.r) rr roqBa rrpoMep3aer na 6onruryro rny6r.rry. Jlero

[poAonxaercr oKoJro 3 uecxqa, cpeAHrr reMlepar)pa wou 20_22 oC,

MaKcr{MaJrbHair 37 oC. Oruocr,rreJrbHzljr BJTEDKHOCTb BO3AyXa He3HaqurerbHa (rr,renee

50%o e AHeBHBTe .racrr). gacro ra6rno4arorce 3acyxrr lr cyxoBer{. B qerou xa

uccne.qyevoff Teppr{TopI4r4 orMetrEuorcr 6onrrur.re Krr.rMarlnrecKfie KoHTDaCTbr.

Cpegnerogonzur reMneparypa Bo3Ayxa na 0 "c. cpe4nero4onoe KoJrr{lrecrBo

ocaAKoB 429 M.tr'.. B ro40noru xoAe - MaKcnMyM Mecrqrrhrx ocaAKoB npr{xoAr.rrcr Ha

r+totrt70 MM, a Mr.rHrnqrM na $enpanr-ruapr - 14 uu [3].
B utone I4 r{roJle 3aIIaAHhIe u[KJIoHbI fipl4noctr AoxAr,r, qacro rLrBHeBue. Jlerorr

BhrrraAaer nau6onrruee r(oJrr{qecrBo ocaAKoB - 4o 70Yo rogonoft HopM6r. B naqaae

ABryCTA' KAK IIPABIITJIO, 6USArcT IOXOJIOAIIHI,I', TEMTIEPATYPA BO3AJ.XA I,I BOAbI B

BOAOeMtX rraAaer. Bo rropoi noJroBlrHe Mecrqa Ha noBepxHocrr{ rroqB6r

BO3MOX(HEI 3AMOPO3KI,I. OXU rrE HAHOC'T BPEAA IJIOAOBO-'TOAHbIM KYJIbTYPAM, HO

6srnalor olacHEr 4lx onoqeft u qneton [3].

B KoHr{e aBrycra - Haq.rrre cenrr6px lpuroK conxeqnofi pmr4urur4

yl{eHb[raercs, cpeAHecyroqHuur reMlepalypa naAaer Ao +12". Befl.rxa

BepotrHocrb HacryruIeHl'lr{ 3ElMopo3KoB, Ho ABIDKeHI4e T€IUIbIX Bo3.ryIuHhlx Macc c

rcra cnoco6crByer [oBBrr[eHnro reMleparj{prr 4o *20" AOr(e Bo ntopoi rroJroBrrHe

ceure6pr. flepuo4rr rrorerureHr.rr n cexr.r6pe 6Hsaror upoAoJDK[TenbHbrMt4 -



r{HorAa Ao AByx HeAeJrb, qro 6naro[ptHTHo cKuBhrBaerct Ha IIoAroToBKe IUroAoBo-

flroAHhrx pacren[ft K 3[Me. B xaqane orrx6pr cpeAHecyroqHur reMleparypa

Bo3Ayxa pe3Ko naAaer Ao +5o, qro roBopzr o6 oxon'raHr.rr.r Bererarl[oHuoro

flepnoAa. B cenrx6pe rE orrx6pe BbrnaAaer 3Haqr{TeJrbHoe KoJIIlrrIecrBo ocaAKoB. B

cexrx6pe oro, KaK flpaBr.lJro, AoxAb, a a orrr6pe - MoKpErfi cHer, Koropbrfi 6ucrpo

raer. Bnaxnocrb Bo3.qrxa B oKTt6pe BbIcoK!!{, rITo flpe[rrcrByer r{c[apeHr{Io

ocaAKoB, nooroMy uorlBa K 3uMe HaKaIDrLIBaer MHoro srar[. CHer oKoHqareJlbno

Jloxltrcr B KoHrIe omr6pe - Haqane noffipx [3].

Cornacro CII 131.13330.2012 pairou rgrrcxanrrft BxoAnr s Krr,rr\4a:ruqecruft

pafion I B [2].

1.2. IlryvennocrsHHxenepno-reonorlqecn[xyurooufi

flepnrre reoJrorrrecKr,re [ccJreAoBanr,rr Ha reppr{To puu Kyz6acca lr r.Kerrleporo

cBs3an6r c HaTIEUIoM puBpa6orrI4 MecropoxAeHr.rfi rauexnoro yurl vr oruocrrcr K

rourry XVIII H HarrarD/ XIX seros.

B 1924 r. 6rura cocraBJreua reoJrorwrecKrur rapra Kys6acca rr,racuna6a

l:500000, c 1925 roAa Haqafrcr pa6orsr ro reoJrorrqecKoMy Kaprr.rpoBaHuro B

MacIIIra6e l:50000. K 1930 r. 6ru cocraBJreH nonnrrfi pa3p$ rrpoAyrcrr,rBurrx

oraoxexrai Keueporcxoro paioHa r{ npor{3BeAeHo r{x ctparurpa$uuecxoe

pac.ueueuue [62].

.{eranrurte reoJror[qec(ue uccJIeAoBaHr{rI Ha reppr.rropr{u paftoua Brr[oJrHeHhI

TpecroM "Kys6accyrnereoJrorurr', B pe3yJrbrare qero B 1968 r. 6rur nuuyqeH

orqer no reoJroruu Keuepoucroro paioua Kys6acca [62]. B orqere rrpr{BeAeHo

orrucaHr.re reoJlorllrlecKoro crpoeHr{r u rltAporeonor[rrecKux ycnouufi paftoua,

3anacbl nonefi scex geficrnyrorqux H c'lporrrllxc{ rtrixr u pa3pe3oB, npnJloxexa

reoJroruFrecKarr xapra pafiona Macrura6a l:25000 [62].

fugporeororruecroe u35n{eur4e Il{eraoacroro fracrKa (aanagnae .racrr

Kervreponcroro paftona) 6rrna na'rarrr s 1929-30 r.r. [oA pyroao4crronr fI.Z.
Byrora. B nepnog c l95l no 1954 r.r. 6rrn BhrrroJrueH 6onruroi o6reru

rllAporeoJrorgqecrrl( r{ccJleAoBzrHl,rfi B 34aqu KoropLrx BxoAI{no: yroqueHlle
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lpanurl Teppac p. Torvru u LI3)rqeHLIe cocraBa cnararourD( L[x nopoA,

KOIITIIECTBEHHOE Il KAIICCTBEHHOC I{3)^IEHI,IE IOA3EMHbIX BOA, CB'3AHHbIX C

rzuIerIHLrKaMr{ I,I KopeHulrMr.r nopoAaM}r nepxHefi, nau6olee o6no4xexxofi 3oHbI Ao

rrry6r.rnrr 100 ru or AnesHofi rroBepxHocrr.r, oqpeAeJIeHLIe BoAolpnroKoB B ropHhle

nupa6orxr.r [62].

B 60 roAu AerrurbHbre ruAporeoJrorrlecKlre HccneAoBzrur{t ArIg oIIeHKI{

nepc[eKTr.rB rleHTpan]BoBannoro soAocHa6xeHr.nl r. Keuepono 3a cqer IIoA3eMHhIx

BoA npoBoAr.rr Kpacnonoapcraa fPfI, fIlO <<3anCr.r6feororu-D B pe3yJlbrare

Koroprrx yrBepxAeHEI fK3 CCCP pafione Meraarnroqa,qru

gKcIUD/araII[oHHBre 3arracbr [oA3eMH6rx BoA B (on[qecrBe 67 tuc,v''/cyr

orIeHeHLr rrporHo3Hhre 3arlac6l na Emrraegcror,,r, Curuncxottr, Cuoruucrou

) racrKax. 3rofi xe naprr,reft [poBeAeHhI rl{AporeoJlornqecK[e cGeMKLI AJII

rroAroroBKr,r K I{3AarrlIIo rrlqporeoJrorut{ecKoft Kaprhl Mulclrrra6a l:200000 162].

C 1968 r. LI3yqeHLIeM pexuMa IIoA3eMHhrx BoA Ha repp[ropl,Il4 r. Kerr.tepoao

3aH[Maerc.r Kenaeporcxr.rft Tpecr [I]IrrKeHepHo-crpoI,treJIbHLIx Ll3blcxauuft, ,{o

1978 r. cerr.r pexr.rMHhrx cKBuI)KlrH o6opygora-nucb JII,IIur Ha [poMIrJIoIIIaArax: 43

c(Ba)Knnbr lra reppr,rroplrr fIO "Asot"; 27 -sarepplrropl{ll HIIO "Kap6onur"; 17

- Ha reppr,rropr.ru OAO <KOKC>; 12 crsaxfiH - Ha 3aBoAe "XuunoloKHo"; 15 -
na rou6unate reJIKoBBrx :rxanefi. flo scel\,r Bblrlrenepeq[cJleuHblM [noulaAKzlM

cocTaBJIeHLr oTqeT6I, B KOTOpbIX AaH aHaJIlI3 pexl'IMa rIoA3eMHbx BoA, I',lx

xI,IMLIrIecKoro cocraBa LI arpeccllBHocrll, 3a flepuoA ushrcrafl]rfi cAeJI€lH

xaqecrsenHHfi aH€rJrlr3 flpr{rr}rn I{croqH[IKoB [oATorIJIeHI{t reppuropuu f62f.

B 1978 r. rlo 3aAaHI{Io Ynpannenrl.r KoMMyHaIJIlHoro xogqftcrsa r. Kevepono

6uno npo6ypeuo u o6opyAoBaHo B [peAeJrrx cenure6nofi sacrpofiru 100

pe)KuMHbrX CKBZIX1IH. PeXrr"trrre na6nrOAenus nO CeTLI CKBaDKI'IH npOBoAHJII'Icb B

flepuoA 1978-80 r. B 3ro xe BpeMf, rerraauqecrofi rpynnoi orAeJIa

rlrAporeoJrornl{ TpecroM "Kys6accTHCI43" 6srn [poBeAeH c6op u

Cr,rcTeMaTIt3aII[t reoJlorg-rlilpgreqJlor[qecrOfi znt[OpMaII[Ia 11O Tepp]rTOpI'II4 r.

Keuepono, B pesylrrare 6sur cocraBrreH orver [62] n roropufi BoIrrII.I

rr.rAporeonoruqecKas Kapra Maclura6a I : 10000, rapru uy6uH 3€uIeraH['I,



Mr.rHepEurrcarlvfir Lr xvruLrqecroro cocraBa noA3eMHbtx BoA Maclura6a 1:10000,

Kapra qerBeprr,rqHhrx otnoxenlrfi uacurta6a I : 10000, .IAporeoJlorllqecrl4e I4

r4HxeHepHo-reoJrorlqecK[e pa3pe3hl.

B 1985-1986 r.r. Ha ocHoBaHlrr{ TexHllqecKoro sanla*rus, tfuI

<f nupoxorr,turyucrpofi> npo6ypeno r.r o6opyAonalro 59 pexuMHblx cKBaxIlH,

[poBeAeH 4nyxrernuft qraxn na6mo geuuit, co6pansr t.r cucreMarl{3upoBaHbl

Marepr.rzrnbr uccreAonanufi npoIIrJIhIx Jrer Ll B p*yJlbrare BbInyIrIeHa pa6ora no

pa3pa6orre cxeMbr rrHxeHepnoi saqutrt r. Keuepono or roAronneuwf62].

I,IHxeHepHo-reoJrorlqecKr{e [ccJreAoBau[r repprrrop]rld r. Keueporo HaqEuIItcE

c 1930 r. B cBt3I{ c HaqaroM IlHTeHcLIBHoro [poMhIIIUIeHHoro I{ rpa)K,qaHcKoro

crpo reJrlcrBa. C 1930 uo l94l r.r. I,I3EIcKaHIitt [poBoArrnllcb Ha orAeJIrIrbIx

cTpoI,ITeJIbHED( nnOUIaAKEtx pa3JII{.IHLIMLI OpTaHLBaIUtMU r'rS enponeftcrofi qactu

CCCP (Pocroa-xa-.{ony, Mocrna, Canrr-flerep6ypr r gp.) [62].

B 1935-38 r.r. 6ruu npoBeAeubl LrHxeHepHo-reororyttlecKue I'IccJIeAoBaHI'I{

flpaaoroucrofi nnoulaAxr.r Kelvreponcroro pafiona rrA flpoMbllruleHxoro

CTpOr{TeJrbCTBa. Marepnalu uo tIHXeHepHOfi reolornn leno6epexrr p. T6MIa B

1948 r. 6rurr.r o6o6qeHbl B BI'IAe orqera Hu$onronuna @.fI. Kpacuororpcroi

ruAporeoJloru.Iecrofi nap'ruefi fIfO "3anCr,r6feoloruq" s 196l-62 r.r. BhIuoJIHeHa

r.rHxeHepgo-reoror[qecK€lr cseMKa uacrura6a I :25000 ruroqaAoK Ha ceBepe

Kys6acca, B ToM rrr,rcJre cyxoncxr.rfi, pacrroJroxegHoft Ha rOrO-SOCtoqnOfi oKpaLIHe

r. Kerr,repOnO B LI3Jrf{I,IHe p. TOMI4, B Orqere OCBeIIIeHO reOnOruIqeCKOe CTpOeHI{e'

reoMopooJrorl'It, JII{ToJIorI4t yrlacrKa c [oApo6HbIM o[ucaH[eM na rly6r'rny 8-10

M, o6une rltAporeoJlorfiqecKl'le yciIoBI'IJI Tepplrrop[lr' orqer coAepxur

lrHxeHepHo-reororFlecKylo rapry yuacrra [62].

c 1962 r. no 1963 r. r,r3rreHr.reM r{EKeHepHo-reoJIorFIecKI,IX yCrIoBI{i

TeppI,ITOpr4r.r r. KeMepoBo 3alrr,rMaJlcr cueql4arr43r.tpoBaHHblft ngncratellcxufi

orAeJr IIpu ItHcrI,ITyre "KeuepororpaxAaHnpoeKTrr' B 3TO Xe BpeMJI Ha

TeppI{TopI{[uI€xTI,IluaxToBblx[oceJIKoBll3blcKaHl.l'BLIIIoIHSIUCE

r,r3brcKareJlLcKoft rpynloi r'IHcrltryra "Cr6rr'rupouraxt" [62]'
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B 1963 r. B r. KeMepoBo 66IrI co3AaH rpecr (Ky36accTIlCId3>>, roropnft co

BpeMeHeM npuo6pen OyHxqzta reppHTopl{€ulbxofi oprannraql4l,I IIo I'IHXeHepHbIM

r,r3brcraHurM Ars crponreJlbcrBa. flo tlongonrtM LIHXeHepHo-reoJIorIlqecKI'IM

Marepr{aJrtlM <Kys6accT?IC?Ira> Id Apyrl{x [poeICrHo-I{3bIcKareJI6cKIlx

opraur.lsarlufi rpynnofi cucreMarlsalluur rpecra r 1975r. 6rrrta cocraereHa

rrmKeHepno-reoJlorl4qecxall Kapra r. Keuepono lracurra6a 1:100000 162)

ruroulaA6rq 150 rrra2, oxBaTLlBarcIqat [cKJIIoquTeJIbHo 3acTpoeggyrc reppl{ToPl{rc.

3a uepuo4 pa6oru ,rpecra (c 1963 ro4a) na reppr.rropnr4 r. Keueporo BbrrorrHeHo

oKoJIo 1000 ncnuranufi rpyHToB HarypHbIMIT I'I sTaJIoHHbIMn cBaflMu.

Kpaqroxpcxr.rft <flporr,rcrpofiHl,Il,InpoerrD co6par u o6o6uI1IJI Bce LIc[hIraIII{t

rpyHroB cBzurMtr. B pesynrrare srot paoorbr s 1983 r. 6rn orrnyuen BCH 67-08-

42-88 [10].

vcxolg pt3 Bbrruer,r3JroxeHHoro MoxHo 3aKJrroq[Tb, IITO reoJloro-

r[ApoleonorvtlecKl,IelII,IHxeHepHo-IeoJIoruqecKI'eycJIoB|4'llccJleAyeMoro

paioHa r. KeMepoBo r,r3r{eHbr c AocTaToqHofi c'renenHo AeTUIJILHOCTLI.

1.3. Ieo.nornqecrcoe crpoen[e pafioHa pa6or

1.3.1. CtParnrPaQnr

feonornqecroe crpoeHr.re paftona r. Kervrepono o[peAeJlterct pacflonoxeEl'IeM

ero B ceBepo-sauaAnofi vacrrl KysnellKoro uepeAoBoro flporu6a s goHe

corrJreHeHr.rr co cTpyKrypzrMz Torr,G-KOnusaHcroi craaA'IarOfi O6nacrn (Puc.

l.l).
Cauuun ApeBHIIMI'I tBr-flIorct orJloxenrrr rypneficroro tpyca HllxHero

orAena KaMeHuoyronuoft cucrelrbl, npeAcraBJIeHHbIe cepblM[' TeMHo-cepLIMIt

r,r3BeCTH.tKaMI,I,OKBapIIOBaHHbIMLi'OKpeMHeHHbIM[[ecqaHuKaMl',I'AOJIOMIITaM]I'

Morqrroctrux400-500u.Brrurenopa3pe3yBcKphIBEtIoTc'3eJleHble'roly6onaro-

3eJIeHbIe cepble, 3eneHoBtrro-cepble pSHO3epHlrcTbIe KBapq-noJIeBorII[aTOBhIe

[ecqurHuKl,IcnpoIIJIacT(aMI,IKpeMHI,IcTLIxI,BBecTII'IKoBI,IxJIopI,lToBbD(cJIaHIIeB'

cephleI,ITeMHo-cepbreKpynHoKpI,IcTaJIJIu.IecKI,IeI4cI,IJIbHoonecllaHeHHble
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I,T3BCCTH'KI'I 14 PEAKO I,BBECTKOBI,ICTbIE EUIEBPOJII{T B'I3CfiCKOTO 
'PYCA 

HI,IXHCTO

orAerra KaMeHHoyrorrbuoft c[creMbr. Mou{nocrr ux 350-400 u [8].

Pnc. 1.1. @pannenr reo.roruqecrcofi KiprH pafiona npone,qennr pa6or
Macmra6 1:200000 [8]

VcJrosHrre o6oluaqenls:
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Ha Br,r3eficrr.rx orJIoxeHLItx. Cnoxena noAceprlt B HLI3ax prBpe3a

KOHDTOMepaTaMA, BLIIUC XENTOBATO-3EJIEHOBATSIMII [ecqaHl{KaMu,

IIepeCJIaI'IBUIIOUII'IMI'IC' C CephIMI'I aJIeBpOIHTUIMI'I' aprl'IJUII4TaMLI' flpoCnotMlt

yHrr.rcrbrx aprnJrnnToB r.r KaMeHHbtx yrreft. BeHqaerct pa3pe3 Tonlqer T.H.

"crpouremurrx KBaprIeBbIx necqaHltKoBrr or rpy6o3epHllcrblx 14

KOHTIOMepaTOBHAHbTX B OCHOBaHI{U AO MeJIKO3epHLICTLX LI IeBpI'ITLICTbIX B

KpoBrre. O6rqas MorrlHocrb ornoxenufi 600-650 u [8].

Ha orroxexurx ocrporcKofi nogcepuu conlacHo 3zuleralor qepeAy'Ioq[ect

MenKo3epHLICTbIe rrecqaHr,rKlr Ha KpeMHLICTO-LBBeCTKOBLICTOM IIeMeHTe, aprIrrrI,IThI

LI UIJIeBpOJrr,rrhr, yrJrHCTbIe CJIaEIIbI C IIJIaCTaMV yruIefi pa6oqeft MoUIHocTx,

Hr.rxHe6aJraxoHcKor rroAcepul,I cpeAHero-BepxHero oTAeJIoB KaMeHHoyroJIbHofi

cr{creMbr o6qeft MolrlHocrbrc 1200-1300 u [8].

lleprr,rcxyo cr{cTeMy B paroHe cocraBfltloT orJloxeHlrt BepxHe6araxoHcKofi

floAcepr,rH Hr{xHero orAeJIa, I(y3HeqKOft H I{JIbIIHCKO' nOACeplIu BepxHero oTAeJIa.

Orrtoxennf aepxxe6alaxoucxoft no4cepull 3aJleraror conlacno Ha orJloxeHl{.fix

nuxne6araxoncxofi no4cepIaI,r u npeAcrzrBJleHbl pI'ITMr'IqEo rlepe.qfiou{llMuct

flaql(aMr,r cBeTJIocepbIX, IoJILIMIIKTOBbIX, pexe apKo3oB6lx, MeJIKO 3epHI',IcrLIX

necqnur,rKoB MoIrIHocrLIo 50-80u, aJIeBpoJII{ToB, aprlnJII{ToB, yrnI,rcrblx

apr[nnr.rroB I,I KaMeHHhIx yHIefi pa6ovefi MouIHocrI{. O6qat Molrluocrb

ornoxenufi 1150-1600 u [8].

Hr.rxx.s.a tpaHl,Iqa Kyaueqrofi [oAcepI'IH ycJIoBHo lrpoBoAlrrct no nJlacry

Kpy[HoraJreqHl{KoBoro KoHDIoMepara MoIIIHocrbK} 6,0 lr, uepxu-r-a - IIo cJIoIo

aneBpgJrr.rTa. ClOXena OHa [eCqaHI,IKaMI4, IUI9POBJILIT1IMI{, rpaBeJIItTatMI'I'

KoHgroMepaTarrllt. B qe.nou AJIq oTJloxeHnf floAceprlu xaPaKTepga 3eneHoBaTo-

cep{ll oKpacKa [oJrr.rMr,rKTonUfi, rnapq-noJreBolunaToBhlfi cocTaB o6roMo.rHoro

MaTepl{ara, [oJIHOe OTCyTCTBr,re yrurefi u yrn[cT6rx aprHflII{ToB. MOU{nOCrr

orrroxenufi 900-1000 v [8].

OuoxeHLLf, llhruncrofi rloAcept,rt,r 3aJleralor conlacHo Ha [opoAax

rysxeqrofi rroAceprut u npeAcTaBJreHbr AeJrbToBOfi saq[efi - "rpacnoxpcrunaa

necqaHr{KaMr.r" - oAHOO6pa3HOfi TgJrrqefi ceprrx, MeJTKO I{ CpeAHe3epgncrblx

22



noJII{MHKTOBbD(, CJIOTICTEDL pexe MaCCUBHbD( lpeUS{HOBaThD( IIeCqaHIIKOB Ha

rlrur{croM Kap6oHaruoM rleMeHre. Moqnoctr lx 1200-1600 u [8].

B uepucxuft-'rerueptn rHrrft nepnoA qpoxo.ryrno [rrreHc]rBHoe

BhrBerpnBauue KaMeHHoyroJrBHErx-[epMcKrD( ornoxennft c o6paronarueM Kophr

BhrBETpr{BaHr.rr Morrurocrbro Ao 100-110u. cna6as coxpaHHocrb Kophr,

o6rscssercs reM, qro Kysneqruft 6accefin, npeAcraBJrrJr co6ofi npunoAnrryro

paBrurry c pasaurofi pe.rnofi cerbro. Taxa.f, o6ctaHosxa cuoco6crBoB{ura panMrrBy

o6paronarrueficr KopEr BbrBsrpnBaHnr. flostorrry MorrprocrB gJrroBnaJrbHED(

otroxenui Koplr (cpyrrypnrrft eruorzft) He3Haqnrerrbua Ao l0-15u.

flpegcraanenrr oHrir, B ocrroBHoM, c)irJrlrHKtMI{, cyrrecbK, c ApecBrHBrM rr

ule6eur.rcrhrM lpyHToM, ApecBrrrrrM, qe6enncrbrM [8].

13.2. Ieonornf qerBeprf,qnux oraoxennf,

Ha pasurrtofi noaepxnocrrr, Blrrrre oxapaKTep[3oBauuErx ornoxenufi

uopcxofi TeppureHHo-Kap6onarnofi flaryrruo-Kor{T}rueuramuofi, Tepp[renHo-

yrneHocHofi SopuaUufi upal(TlfsecKl{ uoBceMecrHo 3aJreraror o6pa3oBarMt

uemeprrurofi c[creMBr @uc. 1.2).

Prc. 1.2. @paruenr reo,norurecrofi 
ffiOnJ[Tffi "n*subrr 

oraoxenufi

fl - pacnonoxeHre yqacrKa npone4euux pa6ot
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ApeBHlrMlr .flBflrroTcr HTDKHe- r,r cpeAHeqeTBepTLIrIHEre

aJUrK)BnanbHEre orJror(enru 5 naguofirvrenuoft :reppacu, Bhr,qeJrrrougecr Ha

npaao6eperoe p. Torun s 0,4-0,5 KM Hr{xe KoMrvryr{rurbnofo Mocra r r. Keuepono u

MexAy n. Eoponurr,r u c. Bepxne-ToMcKlrM. B penrer$e 5 reppaca arrpaxena caa6o,

lpanlrrlbr ee Heverrue [3].

llpegcrannenu orJroxeur{r 6yprruu, cepoBaro-xeJrrhrMr.r, cephrMr,r,

cyr:IEHKaMlt, I]IHt!Mt4, necK€tMI{ rpanuftuo-ranequl{KoB6lMl{ orJroxeH}uMlr,

Cocrag raJreqHnKa pa*roo6pasuufi - KBapr{, r,r3BepxeHHLre, oca,qotrHlre }r

uerarr,rop(pnvecKr{e [opoAbr. Pasrr,rep ralreK Ao l0 cu, oKaraHuocrl cpeAHrr.

Mougroctr fturequr{KoB l-5 u, Morrluocrb aJurroBtrrr 10-15 r.a, coBMecrHo c

rroKpoBHhrMu 20-30 u [3].

Huxne-cpe,qreqerBeprnrrHEre o3epno-aJlJlroBr,rzurlnbre orJloxeHnt

xegponcroft cB[TbI Br-rleJrrrorct KaK oriloxeHnt ApeBlrlu< JronoB ]I MeJIKnx peqHrlx

AoJrlrH. Onn orKaprrrpoBaHHrr BAonb uoJronr( nparo6epexnrrx cKrrouoB

p,p.Kpyrofi, r{ecuorooru, Jlocryca, OcnnosK[ r.r 4p., lero6epexulD( cKJroHoB
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p.p.Kpyroft, YecHororru, Jftocryca, Ocnnorru r gp., neso6epexublx cKJIoHoB

p.Karurrrunoi, E.Kavrruuroft. flpe4craarexrr oEIt cephIMI{, TeMHo-cepbIMIl,

cI{HeBaTO-CepbrMr{, b)lpErMrr qacTo uroBarblMl4 cyDILIHKaM}r, cyllectMll, [ecKaMI4, B

ocnoBanlra nepeA [ecqaHo-furJreqHnKoBglMlr orJloxeHnflr{u o6ueft MoIIIHocrLIo Ao

40rrE. 3zureraror onr.r o6rrqno c uy6oruu Bp6oM ua naleogoftcKlrrx nopoAax KaK

[paBrrJro, K 9Tr.rM oTroxeHr{sM nprrypoqeHbl coBpeMeHHbIe AonI{HbI peK n JIoroB,

qro cBr.r.qereJrbcrByer o6 ynacnegonaHHoM xapaKTepe pa3BI,ITI{f, nocne4nnx [3].

Cpe4ne.rerreprlrqHble aJTJTIoBIIEIIEHLIe ornoxeHLrg IV naAuofiIr,renHofi

reppacbr rrpocnexlrBarcTcr B Br,rAe uenpeprtnnofi IIoJIocbI urupnnofi Ao 3-4 ru na

reno6epexre lr npaBo6epexre (n pafioHe c.Bepxnerorr,rcroro) p.Tovr,r. B c'rpoenuu

Teppacbr [pr{Hr,rMaror fracrue oyHILIHKI,I, [orpe6eHnble floqBhl B BIIAe IrJIorHhIx

cyrnlrrKoB, Drr,ru, lrJrbr, JrnH3hI rrecKoB o6uefi MoIrIHocrbIo lo 45-60 u [3].

Bepxne.rerneprr.Iquble orJloxeHl{t III ua"qnofitr,Ienxofi reppacu Bhl,qeJltrorct

ua rero6epexbe p.ToM[ n pafione n.MsrarrnronlaAKl4, I{enrpalrxorra pafioHe

r.Keuepono. B ocnosaHul,I Teppacbl 3zuleralor raJIeqHItKlt, pa3no3epHl'Icrhle,

rpaBeJrr{crhle IIecK}r Mouluocrblo Ao 9-10 tr.t, BEIIUe cyrnl{HKI'I I{ IJILIHEI Mou{Hocrrlo

ao 30 rrr [62].

BepxneveraeprllqHble EUUIIoBI,IaJIEHbIe orJloxeHl4t II nagnoinr'reHuofi

Teppacbr rlrlpoKo ptr:Burbl KaK Ha :reno6epexre, TaK u Ha nparo6epexue p.Tortar'r.

OUOXenuq TeppaCbl IIpeACTItBJIeHbI raJIeqHLIKtlMIt, XeJITOBaTO-cepbIMlI, CepEIMI'I lI

6ypurtar.r cy IIHXIttr,rI{, cLIHeBaro-cepBrMI'I I'rJroBarEIMI4 cyrnl{HKaMI'I'

IIOJII,IMLIKTOBbIMII IIeCKaMI'I' CyneCruu [3].

llorpoaHrre HepactrJreHeHHble aJlnrcBn€ulbHble I'I AeJIIoBI'IaJILHbIe

BepxHeqeTBePTI,IqHhIe - coBpeMeHHbIe oTJIOXeHI4JI pa3BI'IT6I IIpaKTI{qecKIt

IroBceMecTHo IIepeKpbIBat CIJIoIIIHbIM qexlloM BoAopa3Aenbl, I'Ix cKJIOHbI I',I

TeppacH, orcyrcrByt JII{Irrb Ha I saAuofitrlennoi r'r nofilaeunofi teppacax, per.

flpe4craalexrr oHI4 6yprnvrn, [uuleBo-xeJrTLrMr4 JreccoBLIAHhIMLI,

rap6onarurupoBaHH6lMll gyHII'IHK1IMI{, EepeAKo c norpe6exnblMl'I [oqBaM[' B

gCHOBaHI111 C qe6enrOfi IIOACTI,IJI1UOUII{1 UOpOA. 3rr.r OTiIOxeHIltt [epeKpBIBaIOT

reuno-6ypue cyruILIHKI,I, cyllecu' II'lHbI, pexe ApecBtHo-qe6eHl'Icrble rpyHrbl



pacupocTpaHeHHbre rrper.rMyIIIecTBeHHo Ha cKJIoHoBhrx r{acrKax BoAopa3AenoB.

Mougrocrr ux or 0,5 ao 15,0 u [3].

ArruosuamHrre BepxHeqerBeprl{uuble - coBpeMeHHbIe orJIoxeHLLf, I

uaAuoftr"rennofi :reppacu BbrAerullorct na reno6epexbe p. Totulr s paftoHe

c,Mosxyxa, c-r Cyxorcruft, MeramuroulaAra. Morqnocrs aJIJIIoBLII 10-28 u.

llofiLrennas Saqur npe4craBJleHa IIJIoBaTLIMI{ 6ypurvru, ceprIMI,I cyTJII,IHKaMLI,

r,rJroBarhlMr{, cy[ectMll, c [pocJIotMLI necKoB, pycJloBurt - rparufino-

TZIJIeqHI4KOBEIMLI rpyHTaM'r, HepeAKO C BKJIIOqeHI{SMI4 BUIJIyHOB, C rIpOCnOtMI4

necron [3].

florponnue BepxHeqerBeprl{vHble-coBpeMenHble orJIoxeHI,It pa3BI4T6I Ha

6onrruefi qacrr.r r. Kevepoao, maqeo6pasno [epeKphIBEUI sce 6oree ApeBHLIe,

o6paroraHr,u u,opofi, T perreft, uetneptofi u r,sroit naAuofiuennrrx reppac p.

Tovu. flpe4craBJreHhr oHu JreccoBu,qHhrMll cBerJlo-6yprrruz cyrnI,IHKaMLI, pexe

cy[ecrMr{. Xapaxrepusyrotc.t ctor6qaroft orgenruoctro, rrrcorofi floplrcrocrrlo,

qacro npoca,qorrHbre. Morgrocrr ux or 0,5 ao 15 t"t [3].

Conpeuennue aJLrtroBuEUIbHbIe orJloxeuaf, noiuexnnx reppac I'IMeIor

[oBceMecrxoe pacnpocrpaHexl,re B AoJrItHtx Bcex peK. 3aneraror oHI{

npel{MyIIIeCTBeHHO Ha OTJIOXeHI{'X naJIeO3O{, pexe IOACTIIJI'IIOTC' yIIeJIeBIIILIMI/i

oT pa3MbrBa BepxHeqeTBepTlrqHhlMrr o3epHo-aurJrroBr{aJrbHLlMrl I,I IUIJIIOBI{EUrbHbrMLI

ornoxenurnau [3].

Parpes nofiuennoi Teppacll p. Torru' cJIoxeH $aquonanluo

HeBbIAepxaHHhrMLI 11o ruIoqaALI u rny6r.rlre I'IJI6Bar6IMI'I cyrn1IHKUIMI4, cynectMl4

IIecKaMu, vrJrauvl, ropQauu, B ocHoBaHulr raleqHl'IKoBhIMI'I, BarD/HHo-

raJreqHr/tKoBblIvru, rparr.rfino-rtueqHI4KoBBIMI'I' pEDsIbIMII lpynTilMI'I. Moulrocrr

noftuesnofi QauwuT-7}, pycrloBoft ao 5-6 rra [3].

Teppaconrre orroxeHl,ts MeJIKItx peK rIpeAcraBJIeHbI' B ocHoBHoM'

uofiuennofi $aqueft - LuIoBarbIMI'I cyMI{HKaMu, cynectMrl earopQoaannuuu; n

ocHoBaHr,rr4 ApecBtlro-qe6eHucrrrvu, pexe raJIeqHlrKoBbIMI'I rpyHTalMl'r c

cyDTUHItCTO-c)mecqaHI'IM[ 3anOnHUTeJIeM. O6ufag MOIIIHOCT6 OUOXenUi 3-10 r'r

t3l.
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1.3.3. Terroxnrca

B crpyrrypxoM rrJrane r pafioue BrrreJurrorcr Tonx[ncras sona my6oxrnx

lnneftrtx cKJIaAoK. Torvr-Konrrsancrofi cuaAqarofi o6nacrlr, flepexoAnuul,

Keueponcxar 3oHa MeJrKrrx cxarrlx runeftnrrx cKJIaAoK I,I 3oHa rIoJIoMx

op€xr4cKJraAoK. OcHosHofi urzrarusHofi cpyrrypofi paftona ABrrsercfl

cLIHKJII,tHaJrb, BxoArrqar B 3ouy noJlorux 6paxucua.qox.Ket'repoacraa

O6pasoranacr ona 6naro4apr aKTI,IBHrIM TeKToHI+IecKI{M noABLIxKutM ynleuocnbrx

oraoxexr,ri Ha ceBepo-Bocroqnofi oKpar{He Ky:6acca, B To BpeMJI KaK 3anaAHoe

KphrJro ee, pacloJroxeHHoe B npeAeJlzx crpyKTyp unarQopnrennoro rllna, urpano

poJrb yflopa. O6uee flpocrrlptrrrrle ocu ee - ceBepo-3ana,qnoe, c florpyxeHlleM K

rcry. Bocro'*roe, 6olee [oJroroe 4phrJro [pocrltpaercs rIo cpeAHeMy a:uuyry 160-

1 70 r.,r c [aAeHLIeM l5-40o, ocJroxHeHo ne6olrufl.rrr,rr,r rloJror Mu cKJIa,qKaM]r.

3ana4xoe KprrJro r,rMeer rpocrnpaHr.re l5-30o; IraAeHI,Ie 35-50" [3].

Pagnr.nue nJrr{Karr{BHrrx dopr colpoBoxAEIJIocE o6pa3oBaHLIeM

Ar.r36K)HKTr{BHhrx napyruenuft, JIoKaJIbHoro I4 peruIoHzurbHoro xapalcepa.

Eomrur,trrcrso ux orHocl{Tct r rl{rry ns6pocon, [epexoAtlrll4x rro rrpocrllp,tuluo B

HaABr.rrr z nao6opor [3].

Hau6onee KpynHblMlr peMoHanbHbIMI,t AI43brcHKTvtBaMvI "tvfira HaABItroB I'I

ns6pocor rB[rK)Tcs Eopoayuxuncrr.rft ar6poc r.t firasusrft HaABI{r. flepnnft

npocrr.rpaercr n CB nanpauleHllu E flpeAcraBnter co6oi rpynryo :ory

AunnuryAa 1600-1700 M, Iuloc(ocrb cMecrl{Tert HaKJIoHeHa Ha 3arlaA rroA yrnoM

50-60". lnasHHft HaABLIT [pocJrexl,IBaerct BocroqHee EopoByurl'IHcroro ar6poca

or rroJrx ruaxrBl fryxoecxat Ha Iore 4o Euproluncx[x f{acrKoB Ha ceBepe.

|;tasHrrft IIaABIIT uMeeT CeBepO-CeBepo BoCTOtIHOe UpOCTI,rpaHLIe C yHIOM IIaAeHI.llI

cMecr.rreJrrr 35-60", aMnJILITyAa 7 50-950 Ira. Terronfi'recKzul cxeMa Keuepoecroro

pafiona npr.rBeAeua na puc. 1.3 [3].
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Prc. 1.3. Oparuexr rerroflrrqecxofi cxeMH KeMepoBcnoro paftoHr
Macmra6 1:250000 [8]

1.3.4. Heorerronnna

Ooprwponanre ocHoBHhD( crpyKryp paftoua 3aBeprulr;rocb B repqlrucrcyto Oaty

TeKroreHe3a. Haqruras c Kolrqa MeBo3ot I,I no Hacrorrqee BpeMrr ceBep Ky3EeqKofi

npom6a Kolrraanr-Toucrar cKra.utrarat [peAqtaBJrr[I{

cJra6oqpE[oAEf,Tyro AenyAarlnoHHyrc paBHilIry c oTAeJIBH6IMn MerKocouorIHbIMI,I

BO3BbIITCIIHOCT'MI{. ECIIEITEIBA'I CNA6OE CTA6N'IbHOE TEKTOHI{IIECKOE B3,EIMAHIE

(puc.1.4). Flar,r6onee aKrr{Bnoe nporBJreH[e rercrour{lrecrrD( ABHxeHnft

flpoEcxoAr.rro B MuorIeH - HrDKHerreTBePTr{qHoe BpeMr. Korga cenep Kyrxeqroft

KOTJrOBrrHbr rrpeAcrarBJrrJr Ha[6oree pactureHeHnro qacrb Ky3HeqKo-CaraupcKoro,

Tour-KonrrnancKoro nenerr;reHa. K gToMy BpeMer r orrrocnrcr (poprvruponanne

coBpeMeHHofi perrHofi cerr{. co cpeAHerrerBeprr{qHoro BpeMeH}r B cBr3r{ c o6qr,rM

noxoJroAaHr.reM HaquHaeTcr HoBar cTaAr.r.r gK3oreHrroro [peo6pa3oBaHr4s peJrbeoa

B ycnoBr{rx sairyxanils. TeKronr,[lrecKr{x ABrDKeHnfi $opr"rnpyrorcr B

ocrroBHoM gpo3rrorrHo-aKE/MyJUITnBH6re, pexe sonoBhre rloprrmr Penbeoa. B xonqe

cpe,qreqeTBepTr{rrHono BpeMeH[ Haq[HagTct g[oxa noTerureEr{f,, rIIrTeHcr{BHoe

Bpe3arure, qacrr,rltrro yHrrtrToxr{Bruee coopMr.rpoBaHHbre BepxHue TeppacoBEre

(oMrureKcBr. B BepKrerrerBeprr{rrHoe-coBpeMeHHoe BpeMs npoAoJDr(aerct

ocJra6Jrer re reKroHnqecKrD( ABrrxeHuf n Qoprranponame gpo3nolrHo-

aKKyrvryrrr:rrBHED( rlopru pe$esa [3].
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Pnc. 1.4. Cxelra tertonuqecKoro paftounporaune

Macmra6 1:5000000 [8]

Coapeuennrre reKToH[qecKLIe ABI,IxeHut B pafioHe flposBrtlorct B

CefiCMTqHOCTII 6 6aIIOB pr flBIIUTOTCr, OTpaXeHlIeM 6OIee axrr.rsnblx ABIIXeHUI Ha

rore Ky36acca (r. Honory3HeIIK), rAe nocrleAnlte 100 ner 3aQI'IKcI'IpoBaHo 3

3eMneTpsceHr.rr c 6aIIbHocT tto 6-7. flocleAnee 3eMJIeTptceHI,re 6bIIo n 1966 ro4y

t3l.

Corrracrro CII 14.13330.2014 [10] rccrreAyeMtul repplaropnt BxoAI'Ir B

pafiog Bo3MoxHbIx ceficMfiqecKltx Bo3.qeficrBl'If, I'IHTeHcI'lBHocrb Koropblx 11o

KaprztM OCP-97 A; B oqeulrnaerct B 6; 6 6annos Ars rpyHroB II rareropltu no

CefiCMr,r.reCKLIM CBOfiCTBaM. fIO pe3ynbTaTaM BIIIIOJIHeHHSIx I'IHXeHepHO -

reOIOrr4qeCKLIx lt3blcran[ft IlCCJIe.ryeMbIfi yIaCTOK tro rpygTOBhIM yCJIOBI'IIM

orHeceH x III Kareropull no ceficMl'IqecKuM cBoficrBaM. VexopS u3

Bbrruer43JroxeHHoro r pyKoBoAcrByrcb rpe6oBaur4rMr.r CfI 47.13330.2012 llll'
CefiCMLIqHOcTb AaHHOTO ) raCTKa CTpOLITeJIbHOTO OCBOeHI{fi TpeOyeT yTOqHeHI'Ic IIo

pe3yJrbraraM ceicMlrqecKoro MI'IKpopafioHI'IpoBaHI'It [3].

Terronr.rxa pafioHa r.r3brcKaHlrfi o6ycroBneHa npuypoqeHHocTblo ero K loro-

BocTorIHoMy KpbIJry perl4oH€UlbHoft cTpyKTypbl Keveporcrofi CI'IHKJII,IHIuII4'

o6pa3oBaHHofi B pe3yJIETaTe HaABr,rra Maccr,rBa rropoA ToMb-Kolrrgancroft

CKJranqaTOft O6IaCTI.I I4 aKT[BHbIx TeKTOHI,IqSCK]IX IIOABI'IXeK y legocubx
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orJro)KeHHfi c ceBepo-3a[aAa. BocroqHoe Kphlno, pacfloiloxeHrroe B npeAenzx

crpyKTyp rJraroopMeHHoro rr,rna, r{rp€uo poJrb ynopa [3].

@opuuponarue cr.rHrorlrnzrrrruofi crpyrrypbr coflpoBoxAanocb cnoxnoft

cnctelrofi TeKToHI{lrecKHx pa3pbrBoB, HopM€uIbHo ceKylq[x, nocnoinrrx rpelqru,

fipocrpaucrBeHHarr peruerKa Koropbrx co3AaJIa 6noroerre crpyKTypbl pa3Hblx

panroa [3].

Han6onee aKTr.rBHhre [porBnexr{r a[$Sepenq[poBttHHhlx reICroHI,IqecKI,D(

(6nororrrx) 4yuxeuuit flpoucxoArrJrr{ B MI4oIIeH-E}IxHeqerBeprLfiHoe BpeMrI -
BpeMJr ([oprrauponanux conpelraennofi pevnoi cerl,I. B KoHIIe

cpeAHeqerBeprr{rrrroro BpeMeHI4 (enoxy [orenneHllt) [po]IcxoALIJIo uHTeHcI,IBHoe

Bpe3urur.re pycer pex [3].

B BepxHerrerBepruvxufi-conpeltennuft rreplloA [poAoJlxaror

$oprrrr.rponarrcr opo3l,rouHo-aKKyMynflrrrBnue $opurr penrer[a (noirraenxue u

Hr.r3Kr{e nagnoftrrrennrre reppacbr per) [3].

1.3.5. Ilo.ilesHbre HcKonaeMBre

Yrom sBnqercs rraBHbIM TIoJIe3HLIM lIcKolaeMbIM pafioua. Ha reppuropltn

Ky:6acca pacronoxeH Kysneqrr,rfi KaMeHHoyroJlrurtfi 6acceftn. Kon4uqlaonurre

3arrachr KaMeHHoro yrnr u Kys6acce cocraBJUIIot 693 r'rxpa.t., lI3 Hr,IX 207 v.ttpl'.'t.

- KoKcyrcqlxcr yrnefi [8].

B paftoHe llMeercfl MecropoxAenlle KaMeHHoro yilIt - Eapraccxoe

MecropoxAeHr4e cauporenlrrorrrx yuefi - 6apaacuron (6apsaccxax poroxKa)' I'I3

ca[porreJrfiToBrrx yrnefi Bo3MoxHo floJrf{arb xe(ftenpo,ryrrhl, Hanpl{Mep, 6xryv.

flporegeuo AeraJlbHoe LI3)AIeHIne Mecropo)KAeHr4t, pa3BeAaHHhIe 3anacbl

cocTaBJrrroT 30 Irn1x. T, yDII{ 3aJIeraIOr or 50 ,qo 200 Ir,r, maaurrft rurac:r OcnogHofi

nMeeT 3aflacbl Ao 20 rr,rnn. r. CaupOneluToBble yHII,I Eapraccroro MecTopoXAeHI{t

caMEre rIeHHbIe B Poccr,rr.r no yDIeBoAopoAHoMy cocraBy. Tarxe s paioHe

r4MergTcr 3anagbl CTpOHTeJIEH6IX MaTepI,IaJIoe (rnurr, I{3BeCTIIIKOB, Irleprelefi,

necqaHHKoB, necqaHo-rpaBufinoro rr,rarepr.lana) u no.q3eMHbrx ro4 (rvrunepa6uux,

nLITbeBbIX I,I TexHI{qeCKI{X), npOrUenvlttytr vt flyIIKTttMI,I MI{HepaJIU3aquU Meg'v,



3OJrOTa rurApoTepManbHoro reHe3llca u aJIJIIoBI,IaJIbHbIMI,I

flponarruuennoe 3Haqeul,re rIMeIor MecropoxAeHl{t

crpolrreJrbHLrx Marepr,raJloB I{ [oA3eMHbIX no4. fleprue u]IpoKo I{cflonb3ylorct

AJII crpollTeJlbcrBa, BTopbI e - Nrl. 6amreoror['Iecrux qelefi, [[ITbeBoro I{

rexur,rqec(oro ro4ocua6xenar [8].

1.4. Ingporeo.nornqecnrre ycJroBrrfl

VCJIOBI,I'M 3AJIETAHI'I'. QopMr4poBaHI{rI rroA3eMHhlx BoA,

crparr,rrpa(pn.recrofr uplrna4nexHocrl,I B I{ccJIeAoBaHHou paione BblAerqerct

caa6onpoxr,tqaeMble JIoKaJIrH6Ie cJIa6oBoAoHocHbIe ropl{3ollTbl B noKpoBubrx

IEJIrcBI,IIUILHO-AJIJIIOBI,IUUIbHbIX, AEJIrcBI,ITIJISHO-9JIIOBI,IAJI6HBIX OTJIOXEHA'IX lI

BOAOHOCHbTe 3OHbI TpeIqI,IHOBaTOCTLI B OpraHOfeHHErx, TeppureHHhlx,

yDIeHOCHbrX, CI{eMeHTLIpOBaHHbIX OTJIOXeHIT'X nepMoKap6oHa, B peD{oHarIbHoM

niraHe rrpeAcraBfitlolrlue eAItHyo o6aogxexnyo cr'rcrer.,ry [4].

Cra6onpoxrqaeuue JIOKaJTbHO BOAOHOCHbIe |OpI'I3OHT6I

BepxHeqeTBepTIttIHhrx-coBPeMeHHLIX .IICJIIOBI,IANbEO-'UIJIIOBI4AJILHbIX,

uurJrroBnaJrbHhlx oTJIOXeHI{'X 3{IJIeTaJOT IrepBbIMI'I OT [OBepXHOCTn' e.ryrHoro

BbrAepxaHHoro ropr.r3oHra xe o6paryrot [4].

B ecrecrseuHhrx ycJIoBLItx (ane mcr:pofiru) BoAoHocHLIe ropfi3onTbl

$oprraupyrorcr Ha BoAopa3Aene I'I AeJrrcBI'IaJIbHbIx cKJIoHax peK OcHHoBKT'I'

E.Ilpourrugrenuar uparo6epex6t p.ToMI'I, rAe orHocI'ITeJIbHhIMII BoAoylopaMI'I

cJryxar 6onee nnornrre aJUIIoBLftlJIbHbre o3epHo-alJrIoBI,IiIJIbHbIe CyDII{HKI'I' DII{HEI,

cI4JIbHOBbrBeTpeJrhre 3aKonbMaTLIpoBaHH6Ie apt lLtftr'tbl, ,uIeBpoJILITbI, pexe

no4uopnui (Hanopnrrfi) ypoBeub rIoAcrI'IJIaIoq[x

3oH rpeulllHoBarocru [4].

cBr4HrIa, rII4HKa, pTyTI,I,

poccbrrrrMr,r 3oJIoTa.

[ecqaHI,IKI{. a TaKXe

BOAOHOCHbIX rOpI{3OHTOB,

fIo

B soEe racrpoftru BoAoHocHbIe ropl{3oHrbl t}oplraupyorce B nepuoA

cTpoLITeJIbHoro ocBoeHI4JI lI 1rocneAylgrr1eft excnnyaraqufl o6rerros B pe3yJlbraTe

r,r3MeHeEurr cTpyKTyphr BoAHOro 6atanca B cTopoHy yBenwiielF,.Lr'. ero npuxognofi

qacTn, Ha [epBoM gTaIIe Ha JIOI(tUIbHEIX r{acTKax AoIIOJIHI',ITeJIBHOTO [ItTaHItt

o6paryrorcr oTAeJrbHEre KynoJroBI4AHbIe IIOAHtTr,rr, KoTopbre s AaIrHefiDeL'1 rLI6o
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cJrr{Bttrorct B JIoKEUIIHLTfi ropr.r3oHT, nplr r{3MeHeHI4I,I crpyKrypbl BoAHoro 6ananca

B cropony yMenbrueHus paccacrrnarotcr [4].

Bo4orrr,reqaroqr.rMlr [opoAaMv fln;lr;rorca rIoKpoBHhIe JIeccoBLIAxrIe u

aJrJrroBr.rzurbHEre cy rr,rHKu c roe$Qnuuenrarrar.r (frurrrpaqau 0,04-0,06 ulcyr,

c)mec[, rpocnou rrecKoB c roeQ$r,rquenraMlir Qltnbrpurr4vr 0,2-2 rr,r/cyr. 3aneraror

our,r Ha rny6uue or 0,5 4o 18 u, uorqHocrb I{x 1,5-l5ru. A6conrornrre orMerKI{

ypouneft 180-225 u. 3oxa a3pa\uLr npeAcrzrBJreHa neccoBIiAHbIMLI cyflILIHKEIMLI c

roeif $uquenrona (f unrrpaquu 0,05 0-0,065 u/cyr [4].

Xr.rrr,ru.recrr.rfi cocraB [oA3eMHbrx BoA HeoAHopoAeH. @onosrtfi cocraB BoA

x;ropr4Alo-rr,rAporap6oxarnuft, xJlopl,IAno-rl4Aporap6onatuo-ramq[esHfi.

@onogas MI{HepaJII,BaqI{rI [oA3eMEEIx BoA 0,1-0,5 r/,4rr43, pH - 6,5-8,0.

Onpe4erennoE saronouepnocrlt pacnpocrpauerrvll rI'I[oB BoA no IulouraAtr He

BhrrBJrrerc{. Kpoue ocHoBHbIx KoMnoHeHToB B BoAtx flp]rcytcrByer AByx- I,t

TpexB{ureHTHoe xeJle3o, Hurparbl, HI'ITpI'IT6I, ar,IMI{aK Ir Apyrue [poAyKrhl

pacrBopenllt r,r r.rntpmvrpawu npoMLIIrrJreHHbIX I4 xog6rrrosltx orxo4or [4].

flo pexmranrtM Ha6JuoAeHr,rrM pe3KO BhrpDKeHHOf O Ce3OHHOTO r43MeHeHnf,

KaTI,IOHHOTO E alHLIoHHoro COCTaBa ne na6nrOAaerCr, B pxAe CJryqaeB IIpOnCxoA1lT

yBerr.rqeEr.re Mr.rHepturr.r3arlr{r4, oKr{cJrreMocTtr flo Ky6eruo, Bo3pacTaeT coAepx(aHl,re

a3oTcoAepxaullx ror"ruOnenron [4]'

flo co4epxaxnro cynniparoB, xJroplrAoB, BOAOpOAHoMy IIOKa3aTeJIIO B 3oHe

3acrpofiKrr noA3eMHbre BoA6r cpeAHealpeecr,rBHLre K MeTaJIJI[qecKI,IM

KoncTpyKIIII{M. ArpeccunnocTb - OcTpoBHat, Ha 6onlureft qacul cenure6nofi

3acTpofiKr.r r.r He3acTpoeHuoft reppn'roplrr.I BoAbr HearpeccllBgbli r Ir,rerarmau u

6eronau [4].

BoAoxocnrre 3oHhr rperqvHoBaTocTr.r BepxHeIIepMCKIIx ODrOXenufi (P2)

BbrAeJltrcTct B pa3r[rlHofi crenenu Aucnoq[poBaHHlrx' TpeIrIHHoBarhIx

IlepecJlar.rBzlloqrrrxct, $aqualblro He BhIAepxaHHbx necqaHI,IKEx, dIeBpoJrI'ITUX,

(olrHroMeparax,cJIaHIIaX,I'BBeCTH'KaX,pexeKaMeHHbIXyrr-sx'apruIJlJrlrr{x'

oco6esnocrrro rD( rBJneTcr pe3l(arr HeoAHopoAHocTb (f ranrrpa{r.roHHrrx csoftcrs
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rlo [noqa,qu v B pa3pe3e, KoTopru B ocHoBHoM ooycJroBJr[BaeTct

3aKoHoMepHocrrMu pa3Burr.rr 3(boeKrI1IBHofi Tpeq]rEoBarocrr.r [4].

3Aecr Hap.rAy c ocnosxoft TeKToHlftlecrtofi rpequnoBarocrlro

AouoJrnr,rreJrrno rfopuupye, cs T peqr,rHoBarocrr boxogoro I,I AaHHoro ornopa I{ B

pe3yJrbrare nocxo4xqeft Qunrrpauun 6onee unrencrrBHo r,r.q/r qpoqeccbl

Bbrlreraqr4BaHur u cy$rfosulr npr{Tperqr{Hubrx soH. K o6nacrsr\4 rrvranva,

cKJroHaM AoJrr{H, BoAopa3AeJraM s(!$errlrnnar rperqr,rHoBarocrr 3aKouoMepHo

)rMeHbrrraercr, Aocrr,trat MUHI{MyMa Ha perloHEUIbHoM BoAopEBAeJIe peKu Tonar. B

pa3p$e MaKcnMaJrbuarr s$([errr.rrna"r rperquuoBarocrb pa3Br.rra 4o rrry6unu 80-

130u. B gToM [HTepBzure pacxoAorraerpueft BErreJrrercr 2-4 otnocn:remno

a3on[poBaHrrbre Apyr or Apyra o6no4xenunre rpeurl{Hnble :oHrr cpe4nefi

MorIIHocrEro 3-5r"r, uprrypoqeHnEle r oAnofi I{JIrr HecKoJIbKLIM JI}IToJIorFIecKr.IM

pa3HocTrM r.r cBt3aHH6Ie TpeIrII{HUIMI,I pen{OHaUIbHOro ruIaEa B eAI{HyIO

o6no4nennyro clrcreuy [4].

Ilpeo6ra4arouee pa3BLIrI,Ie B pafroue r,rMeer BoAoHocHarI 3oua

Tpeq[HoBarocrll BepxHerlepMcKl,x 6esyronruux orroxeHl'I[ ruIbrrncKoi

noAcepuu, BbItIoJIHTIIotrI[x tApo Kerueponcxofi SI'IHKJII'IHaJI]I - 3oHbI [oJlofliD(

6paxr.rcxnagor [4].

BoAosNaeqarcql{Ml{ tBJltlorct orAenrHrle o6soAHeHHHe rpeIqI'IHHbIe 3oHEI

BTpeqr,IHoBaTbIXT.H.(KpaCHOtpcKI{XflecqaH}rKax)pe)KeaJIeBpoJII',ITZXI',I

aprr4nJrlrTElx, 3aneftuoulllx ua rrry6ruax ot 2-5 M I'ICCJIeAyeMOft reppuropnu

(xopenuofi cuou) [4].

frry6r,rna 3 IeraHI{r ypoauefi IroA3eMH6Ix BoA LnMeHf,ercc or 30-50 La Ha

BoAopEBAeJItx Ao +2 - *5 rr,r na uoirr,reuurrx reppacax.

Ilogseunue BoAbr HanopHrre. Benu.r[Ha Harropa 3aBvcu'r ot rny6unu

3rrJreragl,It o6SOAHeIrHrX 3OH. BOAOO6EI6HOCT6 IIO TIOUIaALI TeCHO CBt3aHa c

reoMop$oJlorueir [4].

Marcnraaruras goAoo6l'rrrlrocrb orMeqaercs s nofir'Iax p.Torran u ee

rpnroKoB (JLocryc, Kauenyura), l, 2 saAnoftuenublx rePpaczx B I'Ix

npr,r6pexnofi qactr,I. YAelrurre ge6uru cKBaxnH z$ecs 0,55-42.5 r/cer, 4e6I'rrrt
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Eo 124,0 n/cer, roe$(luqueHr BoAorpoBoArruocru 300-500 u'lcyr. K ssrcorul4

TeppacaM, KopeHHoMy cKJroHy soAoo6ramHocrb 3aronoMepHo cHltxtrlorct.

YAenrnue Ae6zrrr cKBaxuH cocraBJltlor 0,02-0,16 n/cex, Ao 1,7 n/cex B Jlorax,

xoe$$rlqr,renr BoAorpoBoAr.rvocrr.r 5-10 u'lcyl ua BoAopa3AeJIEx, xosQSuquexr

rrbe3orpoBoAnocrr.r B cpeAHeM paBeH 5-10 v'lcyr. B paspese nar.r6oree

xa rny6uHeo6ro.qnenrr flepBhre or uoBepxHocr[ o6soAHeHHbIe 3oHEI 3EIJIeraIouIue

ao 50-60 u [4].

Iluranr.re [oA3eMxhrx BoA Mecrnoe lrn$rlnrrpaquonxoe. Parrpy3ra Itx

ocyulecTBnteTct B AoJrlrHax B BoAoBMeqEuorq[e [opoAbl BLlllre3alenuou[rx

uIJIJIrcBI{aJrbHbIx ropr,r3ouToB, pexe HenocpeAcrBeuno u p.Torr,r6 I{ ee IpLIToKI,I

qepe3 poAHI.rKosEIE cror. Bga[rr,rocsqgr rroA3eMuhlx BoA c BEIIue3EUIeraIoq.IMu

ropl,r3oHTaMr,r HecoBepIIreHHzlrI, Ho AocraroqHo qerro nupaxennar [4].

llo t[oHororray xnMr{lrecKoMy cocraBy BoAbI nllpoKap6onarno-ranBlll{eBo-

Harpr,reBbre, rugporap6onaruo-Harpr.reBo-KaJrbrlneBble c MLIHepaJILBaIIr.reft 0,1-0,8

rhu', xecrrocrr 3-8 ur/exn/n.

floAgeunrre BoAbr luxpoKo Ec[oJrb3ylorc fl rrn rexnll.lecxoro vt

xo3rrrrrbeBoro nogocna6xenu.r npoMbrrruer{Hblx o6rerros HacereP'ug,

Kupoacroro, 3aoo4croro u PyAnnuaoro pafionon r.Keuepono. Ae6nru

oAriHoqxbrx r4 fpynroBbrx no4ora6opor cocraBJltlor 25-9160 tt/cyt. Eonruras ux

vacrr pa6oraer He Ha rlonnylo rtrouqnocrr [4].

llcroqnrlrauu $opnauponanr.ra sKcIUryaraII[oHHEIX 3arracoB [oA3eMIIbIx BoA

TBJI'IOTC' eCTeCTBeHIrbIe peCypCLI I,I [pUBJIeKaeMbIe [yTeM [epeTeKaHtrs u3

Bbrlrle3aJreftrK)uryD( ropr{3oHToB, KoMILIIeKcon, sauacrr [4].

B qerorrr, a gKcluryarallut rloA3eMHbrx BoA It uraxruufi no4ootnlrr ne

npr.rBoAlrT K cyrqecrBenuoMy cHr.IlKeHI,IIO ypOnxeft [oA3eMHEIx BOA u

peruoHanbHoMy pa3BI,ITI,IIo BopoHItI{ Ae[peccI4LI. B nepcnerrune noA3eMHbIe BoAhI

Bo3MoxHo rlcuoJrB3oBarb roJrBKo Ant rexHuqecrr.rx qelei [63].
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1.5. Ieo.nornqecnne flpoqeccbl H flBreHHs

Ha reppltropllu ropoAa Keruepono na6rroAarorcc raKl{e t[r'r:r'rro-

reoJloruqecKr,re npoqeccbl v[ flBreIIvI,,, KaK peqHat gpo3l'It, pa3BI'ITarI Ha

HeaAepuoBaHHbrx cKnoHEx peqnblx AonuH. Harl6olee noABepxeHbl p.p.Jltocryc,

Kauenyruxa, s lrenrluefi cre[eHLI flpaBble 6opra p. Karrauuurar, Kypoucrurxna,

I4cxuruvra, a raK xe He3aAepuoBaHnrrfi uparrrfi 6eper p.Torr,s. 3Aecr xe

Ha6rroAaercr BbrBerp[BaHLIe ropnBrx nopo,q u ocbltru, oco6enno

rporpecc[pfoqr,re a pafione Mosxyxllucxoro Kap6epa, flpanofi raBaHI'I u s6ruzu

4. Xypannr.r. Hueer ruecto ga6onoqesnocrb MeJIKI{x peqHblx Aontn, nau6olee

pa3Br,rrarr no p.p. Manax rlecnorcosra r,r A.nuraenra [63].

Ha gHaqInrerbHofi Tepp[Topl{lt, oco6eHHo Ha Bblcorux neno6epexHhlx

Teppacax r.r BoAopzBAeJIe, pa3BLITbI JIeccoBIrAHbIe npoca,qoquble rpynru. IIpr

3aMaqr.rBaHlrr{ oHI{ pe3Ko cHl{xalor cBotl flpoqHocrlrble I'I Ae$opMauI'IoHHbIe

xapaKTepr.rcrl,tr[. B nacroculee BpeMt ropo.ry flpl{Hoctr yIuep6 ue roJIbKo I'I He

cToJIbKO npupoAHble reoJlorl4qecKlle flpoqecchl v flBneH'vs, cKoJI6KO TeXHOIeHHLIe'

cBr3aHH6Ie C .[eqrerbgocrblo qeJIoBeKa. Har'r6olee HerarnBgoe BJIIISHI'Ie Ha

[HXeHepHO-reoJrOrFlecIg[o O6CraxOnrqy ropgAa oKa3hIBaIoT TexHoIeHHbIe

npgqeCgbr, CBq3aHHbre C IIOATOIUIeHqeIT. fIOsHUeHI{e ypOBHJI IIOA3eMH6IX BOA

npHBoAr.rr K yMeHbIUeELIIO 3OHbI €tgpaUult, yBenI'IqeH] o BJIaxHocTlI B no,uBtulbH6D(

IIOMeUIeHI{tx r,t flepBblx 3Ta111t1:r g4atI6it, IOATOIIJIeHUIO QyHAaMeHTOB I'I IIOABEUIOB.

BcreAcrnne o6goAHenilq rpyHToB, oco6exHo npocaAoqHblx' rrpor,tcxoAl,IT

3rraqr,rTeJILHOe, a LIHOTAa Kpl'lTl'rqecKoe, cHI'I}I(eHUe I',IX [pOqHOCTHbIX 14

.qe$opMaqnounux caoficrr [63].

Mnoro geQoplaau[fi sAax]rfi u coopyxeHl4i na ecrectgeHnoM ocHoBaHI'In'

oco6enHo n nepaufi roA cTpor,rTeJrbcrBa Bo3Hr.rKaeT B p€yJrbTaTe Mopo3Holr

TDAIIiHI{oToCTI,I rpyIIToB lt3-3a I{X nPoMopaxl.rBal{u' B KoTJIoBaHzx noA

$ynAarnrenravr,r. fpyxru [oABepraroTcq nyqr,rHncTocTr.r flpu ruryol,IHe 3aJleraH[t

ypoBH, rpyHToBbrx BoA Ao 2-3 u or rroBepxHocTr,r 3eM"rru urll [oBepxHocTLI AHa

KOTJTOBaHa. Ecla yrr,rrr1gaTb npoqecc [oATorrJreHIu, TO UpaKTI,IqeCK[ BCe rpyHTbI

tBJLgIOTCt [f{[IHtICTbIMu. flpOerrUUe opraHu3allr,tn )rqI,rTbIBaIOT eror QarrOp, nO
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AeoopMaqnu Bce-TaKr.r [poucxoArr, KaK [paBIaJIo, LI3-3a olnu6oK B crpol{TeJlLHofi

rexrroJroruu npor.r3 BoAcrBa pa6or [63].

Bennqr.rxa a6conornoi BerI,FII,tHbI Mopo3Horo rryqeHl{t 3aBrrcLIT or oqeub

Mxornx ([arropor (cyponocrn 3I,IMII, qpo,qonxl{TeJlrllocrll [poMopa)KvrBanvlt,

JIlIToJIoruI{ rpyHTa, rny6ranu ypoBHs BoAEI, Bblcorbl cHexHoro noKpoBa LI [po'ree)

[63].

1.6. O6uaqrrHrcenepHo-reoJror[qecnafl xapaKTep[crurcapaf,ona

I4nxenepao-reoJroruqecxue ycnoBl,It reppnropllu r. Keuepono orJll,Iqalorct

6onrruuu pasHoo6parueM r4 onpeAeJleHHofi cJloxuocrblo, cBt3aHuofi c HarLIqueM

rlpocaAoqubrx rpyHToB, cnoco6nrrx rtpIl 3aMaqltBaHuu pesKo cullxarb

[poqHocrHbre u geSopuaquoHnble xapaKTepl{crllrl,t. Eolrurag qacrb nnoflIaAu

lepcleKTr,rBrl sacrpofiru paclonoxeHa Ha BoAopa3AeJIe I{ Koperrubrx cKJIoHax

(puc. 1.5), rAe KpoBJIt 3JIIoBI,IzrJIbHhrx o6pa:onaunfi BecbMa HeoAHopoAEa rro

cTe[eHI,I BbrBeTpI'IBarI[t, qTo B CBOIO OqepeAb OnpeAeJUreT uryolrHy 3zuleraHl'lt

orropxoro roplr3oHraAn.r cnaft (ot 5 to20 u u 6olee) [3].

B npe4elax [ccJleAoBaHlrofi reppuropuu l{Mercr Mecro fioApa6orannrre

fracTKn r{ ruaxTHhle llont paHee 3aKpbITbIx H HhIHe 4eficraytOlqlrx yrOnbHhIX

upe4npraxrr.rfi.

Itt;.
HI4EM

Teppuropr,u ropoAa Keltepoao tBJlterct noreHlrl4nnbHo noAtoru-seuofi.

oqeHKIt Bo3Moxaocrei crponrearxoro ocBoeHl{s repp[Top]il c npI'IMeHe-

pa3rllqHblx TLITIoB (fyngar'rexror 6ruo Bhr[oJIHeHo I{HXeHepHo-

reoJrorfiqecKoe paftonnporagr{e B rpagr.rqax ropo4croft TeppI,ITopI{I{. Kpr.rrepueu

AJIS BbrAeJreHr{r Ha KapTe conoAirugeggbrx TaKcoHoMlIqecK}Ix eALIHI,Iq: pafionon'

no4paftonon, yqacTKoB rBl.rroTcr cooTBeTcTBeHHO: reoMopooJloruqecKl,Ie

nplr3HaKlr t,t ycJIOBIltfi CTpOLITeJIbcTBa Ha cBarlx I',I Ha ecTecTBennorvr ocnonamru [3].

Ha rap're BEIAeJIeHo 6 paftoxor, flprrypoqeHnbrx x nofiue p' Toulr, r I - V

naAnofiIr,regnrru reppacaM' K KopeHHoMy cKJrorry rr BoAopa3Aenr'HLIM

[pocrpaHcrBaM. Hyuepaur'rx pafioHoB o6o3HaqeHa pItMcKItMI'r WQpaur Yl

cooTBeTcTByeT HoMepaM reppac, nofiN{a o6osHavena qu$pofi "o", ropennofi



cKJroH rr BoAopa3AeJr VI. Paftonu rBJurrorcr nan6oree KpynHEn4[

TaKcoHoMr{ErecK[Mu eA[HrrqaM]r E rroKa3arru Ha Kapre qneroroi rauruoft [3].

=.....-_

Prc.l.S. Oparnerr umenepno-neonorf,qecrofr raprrr r crerrarasecrf,fr f,Erenepf,o-
reoaorrqecrrfi parper no anunn I-I

Macura6 1:21X1000[31

Hrore npune4ena ra6nnqa paftonrporanux repprrroprn (m6uqa l.l):
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Ta6nnua l.l.
orfiqecKoe ltafioHlIDoBaHne

PaioHbr noApaioHbl YqacrKrl

ChMBon
feoMopQonorn,{ecKIf

3NEMEHT
ChMBon

f^y6nts.a

3a,|eraHrn

onopHoro

ro plr3oHTa

MA cBai
CTOE K

Cr,rMBon

fpyHT ecrecrBeHHoro

ocHoBaHhr Ha rr. 2,5M, ero

rvro4yru 4eQopruaqrr E r
pacqeTHoe conpoTlBreHxe R

0
noiMa p. ToMt Aon]1Hbl

npo'{rx peK h pyqbeB
A u-5 a

HacbrnHbre rpyHrbr, rop0,
3aropooBaHHbre cyrrnHKn,

cyrnxHK14 TeKyqenracruqHble r1

TeKyqxe, necoK nbrreBaTbli,
purxrui
E < 10 Mna; R < 0.15 Mna

I reppaca p. ToMb

6 5-10

o
npocaAo,{Hbre rpyHTbr npI
3aMa'{rBaHr}1 E < 10 Mfla; R <

0.15 Mna

tl ll reppaca p. ToMb B

TBepAbre - nonyrBepAbre

,leccoBrlAHbre cyrn!rH|{11 nprl

3aMa'{ BaH[h E = 10 +20Mna; R

= 0.15 + 0.20Mna

Il lll reppaca p. ToMb

B 10-15

CyrnhHK}1 a,|nloBharbHo-

Aer|oBlranbHbre rylo-
MtrKon/tacTl+{Hbte, cynech

nnafinqHble, necox nblneBaTbli

cpe4xei nnorHocrlr E = 10

+20Mna; R = 0.15 ; 0.20Mfla

tv lV reppaca p. ToMb A

3n|oBrarbHbre rl

a,|n|oBhanbHble cyf,|hHKh,

rnhHbr, cynecn ryro,-
M9rKOnIaCThqHble,

necKh nbmeEaTbte n MenKHe

n/rorHbre E = 20 +30Mfla; R =

0.25 + 0.30Mna

V reppaca p. ToMb r 15-20 e

3rloBhanbHbte x

anIK)Bha,lbHble cyr,lrHKh,

hHbr, cynecn TBepAble x

no/ryrBepAbre E = 20 + 50Mna;

R=0.25+0.30Mna

VI
Vl KopeHHoi cl(,oH,
EoAOpa3Aen

n Sonee 20 x

CKanbHbre, ApecBnHo-
qe6exucrure, rpaenixo-
ra.ne'{HhKoBble tpyHTbl, necKh

or cpe4Hei KpynHocrl,t Ao

roaBerhcrbrx E > 50 Mna; R>

0.30 Mfla
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B Hacrorrqee BpeMr Ha reppnrop[r4 r. Keuepooo, B ocHoBHoM,

npuMeHrrorcr csaftHsre $yx4arvrexru. lSruxa csait, B 3aBlrclrMocru ot npoerruofi

Harpy3Klr Ha orAeJrbHhrx rrJrorrlaAKax Jlenuncroro, PyAnu'ruoro u {eurpamHoro

paioxoe, Aocrr.rraer 17 -24 u 1631.

.{4x upe4napnrenrnofi oueHKr{ necyuefi cnoco6nocru ceair e orAenbHblx

crrf{arx rcrrorrL3yercr BCH 67-08-42-88 [0]. flo norr,rorpaurue Aausoi pa6orbr,

r,rnaex ros(f(puqueHT nopucrocrr.r u fioKa3are;rb reKf{ecr}r, onpeAenterct qacrnoe

3HaqeH[e [peAenbHoro coupoTr{BJreHrrr sucflrreft csar.r rro6ofi AnnHhr n ruo6oro

ceqeHllt B pa3nllrlHbD( [HxeHepHo-reoJrofnqecKllx ycnoBl{rlx.

Kar yxe yra3BrBturocb Bhrrrre, u gro orpalKaer LlmKenepHo-reoJloruqecra;I

Kapra, lrHxeuepHo-reoJroruqecru4e ycJroBI,It reppl{Topl{fi r,Keuepono BecbMa

pasHoo6pasHsr. flpr,r ycrpoficrse cnafiHrrx $yHgarr,renron rpyHrLI (uxxenepuo-

reoJroruqecKfie SneMeEThI) B pa3Jrr.rqHbrx cotreraHl{rD( Bcrpeqarorct IIoA ocrp[eM

csafi u no 6orosofi [oBepxHocrl,I.

Cne.4yer orMerr.rr6, rrro Hecyulat cnoco6nocrr cnan, sa6utux B noKpoBuble

JIeCCOBr4AHhre rBepAbre-noryTBepAEle cyfnl{HKr.I, cHltxaerct IIo oflbITHLIM

r.rcnbrraHlrrM na l0-30o/o B p$yJIbTaTe 3aMaqLlBaHlIt rpyHToB B flpoqecce

IIOATOIIJICHI,I'I IPYHTOBbIMI,I BOAAM}I.

Hau6oree [pEeMneMbI B KaqecrBe ollopHoro ropl{3olrra Arq slrcxqux csaft

tpyHTbI arIJIIoBLIturbHoro (cyrttutfin, TJII,IHII, [ecKLI, rpaBrlinrre u rEIrIeqHI,IKoBhIe

rpynur) r.r gJrloBlltulbuoro (muuuctre, flecqauble I'I Kpylluoo6noIr,tovnue)

reHe3r,rca. Hecyuar crroco6nocrb crafi npu sarny6rennu ocrpl{t B 9rI'I rpyHrhl

naq6Olee B6TCOKEUI It COCTaBJLS9T 50-120 TOHH B 3aBICI{MOCTII OT AJILIH6I CBA6 v

rpyHToB noA ocrplteM r.r no 6orosofi floBepxHocr]r cBtlr4.

B raqecrne oflopuoro ropI,I3oHTa Ar-fl cnafi-croeK Moryr cJryxl{Tb Ha

Teppacax - TpaBITLIHO-rtUeqHI,IKOBhIe OTJIOXEHI,I' 14 CKAJIbHO.IIOJIYCKANbHbIC

flopoAbr - Ha BoAopa3AeJIbHBIx [pOCTpaHCrBaX.
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2. CTIETII{AJIbHA-{ TIACTb

II}DKEHEPHO.TEOJIOTFIECKAfl XAPAITTEPITCTI{KA YTIACTKA
IIPOEKTIIPYEIVIbIX PAEOT

2.1. PeareQ yqacrrca

B aAMr{Hr,rcrparr.rBuoM orHorueul{lr nccne.ryeurrft flacroK pacrrotoxeu

ceBepo-3auagHee nepeceqeu[r rrpocflerra flpr.rrorvrcrufi I 6ylrrapa Crpor.ttelefi n

Jlennncrou pafione r. Keuepono (puc.2.l).

Pnc.2.l. Cxeuaruqecxoe prctrororrteHue yqacrra lpoBegenlr pa6or [9]

o - pacuoroxeulre ) racrKa upoae,qenm pa6ot

B reortaopr[onornqecKoM orHoIIIeH[In paion pacuoJloxeH B upegenax II

naAnoimennoft neno6epexnofi reppacbl p.Torran. Penrer| rnoulaAKn

oTHocr{TeJrbHo poanrrfi, c o6rqnr noguxenl{eM B cTopory p.Torur. A6conrornrte

orMerKlr noBepxnocrtl 3eMJIIt cocraBmlor 123,58 - 128,99 u.

flnoulaAra npoercr4pyeMoro cTpOI,ITeJIbcTBa pacnoJloxeHa Ha nesacrpoennoft

Teppnropnll. EctectseHHblft penreQ Hapyrueu, ocJroxHen HaBanaMLI rpyrlTa.

Erurxaftruue mlpoJrorruecKlre IIocTbr B AETHHOM rfUSnrO-reorpa+u.recKoM

pafone paclonoxenlr rra peKax Tour n l4ctoirtnrtra n r.Keueporo. Enrxafimar

MereocraHlllrf,, HaxoAr.ITcs n r. Ker"reporo [65].
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feororuqecxoe crDoeHr{e

)', Cocras lr yc.rroBrrfl 3aJreraxrrfl rpyHToB, garonoMepnocrrr rrx
[3MEHIIIIBOCTII

r.rccJreAyeMoro rracTKa, OOYCJIOBJICHHOM

npfiypoqeuHocrbro K ceBepo-Bocroqnoft .racru Kysueqrofi rrrexropaofi BIra,qLIH6I,

npl,rHl,rMaror yqacrlre naneosoftcKue orJloxeHr{r mrnncrofi noAcepufi nepxtrefi

uepr,au (P2 il), npe4cmureHHbre 6yporaro-cepElM[I LI cepBIMIr IIecqaEI{K,tMI{ c

[ponnacrKaMl,I aJIeBpoJI]tToB, aprr{JrJr}rroB u ymefi, cnararoqr{Ml,I tlpo

Keueporcrofi cnHxJrr.rHzrJrr.r. Oco6euuoctrro znrlrHcroft fioAcepl{I/r tBJlterct ee

HeBbrcoKEUr yruIenocHocrb, orc)rrcrBr,re pa6o'rux yroJlbHblx [JIacroB. Cnepxy srN

oTIOXeHr{_fl IIepeKpbITbI EUIJIIOBU aJrbHO-AenrOBlIZlJIbH6IMI,I, aJIJIIOBIIEIJIbHLIMIT vl

SJIIOBI'IEIIIbHbIMI,I OOPA3OBAHWIMI,I qETBEPTAqHOTO BO3PACTA, IIPEACTABJIEHHbIMII

cyrnnHKaMlr, [ecKaMr{ I,t rpaBr,rHHo-rurJreqHHKoBbIMIr oTJIoxeHI{tM}1.

B pa3pe3e uccJreAyeMoro )AacrKa cBepxy-BHI,I3 rrpeAcraBneHo 4

crparr.rrpa(po-reHerr{!recKr,rx KoMrureKca :

coBpeMeHHbIe 6raorennrre orroxeHl4s (b Q*)r [peAcraBJIeHHrIe

[o.IBegHo-pacrr{TeJrbHhrM croeM, qepHoro qBera, c KopHtMI{ pacrexufi. 3areraer

[oBceMecrHo c IIoBepxHocrI,I 3eMJII{. Morqnocrr 0,2-0,7 u.

- BepxHeqeTBepTI,ItIHbIe - coBpeMeHHbIe aJIJIIOBI'IEUTbHO-AeJIIOBI,IEUIbHbIe

orJroxeHrrr (ad Qnr-rv), rIpeAcraBJIeIIhI cyHrLtHKoM 6yporo, ceponaro-6yporo

qnera. Kap6oHarr{3r.rpoBaH r repxxei qacrl4 pa3pe3a, oxeJre3reH B BI,IAe roqeK,

rrrreH u flpocJroeB. 3aaeraer B B]tAe rlJlacra 4o ray6unrr 3,8-8,6 ru.

- BepxHeqerBeprl,ttlHble aJIJIIoBrrruIbHbIe orJIoxeHI'It (a Qrrr)r [peAcraBJIeHbI:

cynrrdHroM 6ypoaaro-ceprlM, TeMHo - cepEIM IIBeroM, oxele3HeHuufi, c

[p'rMecBlo opraHl,FlecKoro BeIuecTBa, c JI]tE3aM]r I,I [pOCnOtMI{ [eCKa, B IOAOIUBe

ciros c BKrIoq elvrrMrr rpaBLrs, r,t TEUIIKI'I. 3aneraer macroo6parno. Moquocru 4,5-

9,8 rr,r.

- BepxHe-lrerBeprurrHble zuIJIIoBLIaJIbHEIe orJIo)KeHI{fi (a Qoilr rIpeAcraBJIeI{EI:

rrureqHlr(oBblM rpyHToM c [ecqaHblM lI CyHILIHI,ICTbIM 3aIIOJIHITTeJIeM, C JII,IH3€IMI'I

rpyuTa rpaeufiuoro. O6aorrao.rnrti Marep[aJl [r3BepxeHHEIx I'I Mer€IMop$flqecKl'x
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nopoA, xopouo u cpeAHe oKarauublfi. 3aneraer B BItAe rrJracra c rr'y6uu:";' 70,7-

74,5 w. Bcrprrraa MorrlHocrl ctror.0,5-6,2 ttr [65].

2.3. @us[rco-lrexaufiq€cKrrecroficrsarpynroB

2.3.1. XaparrepncrfiKa Qnsnrco-uexaunqecrlrx csofi crs
HoMeHrcrrarypubrx Kareropnft rpynron rr 3aKonoMepuocrrr rrx

rrpocrpaHcrBennofl nsMeHq[Bocrrr

feonoro-ruronornuecxnfi parpe: Ea r.rccJreAoBaHr{yrc rrry6r,rxy 20,0 M

npeAcraBJreH (crepxy-rxus) cre4yroqr.u'u pa3HoBr,rAHocrsMr.r rpyHToB

(nyl,repaqur cJIoeB [pI{BeAeHa B coorBercrBu[ c rrHxeHepHo-reororrt recroi

xaprofi r. Keuepono [65]):

- c.llofi 2 ft Ory). flo.rneuuo-pac'rutearnrri cnofi, qepHoro IIBera,

nucoxonopucmrfi, cunrnocxurvraeurrft, c KopHrMrl pacreHn fi. 3alerae'r

noBceMecruo c [oBepxHocrr.r 3eMJrr4. Morqxocrr 0,2 - 0,7 Nr. B xaqecrse

ecrecrBeHnoro ocHoBaHLIt He r{cfloJrb3yercg. (DEsI,no-MexaHLIqecKI4e cnoficrna He

I'I3YqAII,ICb.

* cnoft 4 (ad Orn-rvL Cyrmtror 6yporo, ceponaro-6yporo IIBera,

aJrJrroBr.rzurbHo-.qenroBuarrbHrrft, nacruqennHft soAofi, rap6ona:rzl,rposanlrHfi n

aepxxeft qacru pa3pe3a, oxeJre3HeH B Br{Ie roqeK, Irxreu I,I npocJloeB, or rnepAofi

AO TyronnacTlrqnofi roucucreHlllllt.

gncno nnacrrrgocrr4 cocraBJlter ot 0,057 ao 0,122 A.e. BraxHocrb

r,r3Mexrercs or 0,1 82 lo 0,335 A.e. flo IroKa3areJIIo relgFlecrlt 3HaqeHI'It

uora3arenefi Bapbllpylorcf, or - 0,07 Ao 0,97 4.e. KoeQOr,IqueHr ropllcrocrl'I paBeH

or 0,60 Io 0,97 a.e. Kos$QnqlreHr BoAoHacbIqeHI'Ir 0,64 - 1,00 A.e. flnornocrr

cyurvHKa lr3Menterct or 1,65 Ao 2,04 r/cu]. 3aleraer B BItAe rlJracra 4o rrry6unu

3,8-8,6 rra.

flo craruqecKoMy 3oHAtIpoBzlHI'[o yAeJIEHoe conporl{BJleHlle rpyura

KoHycy son4a 0,3 - 4,6 MIla, na vytfre rpeHtrs. 2 - 186 rfla. Mo4ynr

getfoprraaunu or 5,6 Ao 7,7 l\[Ia.
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IIp" AorroJrHr{TeJrbHoM 3aMar[TBaHIiILI cyrn]IuoK nepefi4er B

TeKf{errJracr[qHoe cocrosHue, npoqnocrHble I,r 4eQoprrlaquonHble

xapaKTepr.rcTlrKr.r fpyHTa crIr43sT cs.

3anerae:r B BrlAe IUIacra Mouluocrblo 1,5 - 8,2 u.

Cyrauurn cr,.os 4 o6raAatot errcoroft Koppo3lloHHoft arpecczrnocrblo K

yraepo4ncrofi r.r Hr.r3KoJleruposaxHoft craJlu, HeafpeccuBuhr x xelego6etonurlM I{

6eronnuu rorcrpyrqr.rar',r [3 8].

- c.nofi 5 (a Ouil Cyuuxor nerrurfi u rqxerurft nbrrrelatui,

ryronlacrnuxoi rr M;{rKorrJlactnqnoft KoHcI'IcreHIII'In' c [pI'IMecbIo

opraHr{qecKr,rx BeIIIecrB (Ir: 0,03-0,07). B noAolrse cJlot c rSHKI{MI'I JII'IH34M11 I'l

flpocnoqMr.r cynecu ruracrrqgofi u flecKa MeJIKoro, BKJIIoqeHIIJIMI'I raJrbKI4 I'I

rpaBr,rr.

rlNcno nnacruqHocrl,I cocraBJlter or 0,068 ao 0,139 A.e. BlaxHoctr

lr3MeHrerct ot 0,218 ao 0,394 A.e. flo [oKa3areJllo rel(f{ecru cyHII'IHKLI or

TyrolrJlacruqHbx Ao MrIrKoIUracTI,IlIHLIX, 3HaqeHlte [oKa3aTerq Bapbltpyer oT

0,36 ao 0,73 A.e. Koe$$uqneHr rlopllcrocrl{ paBen or 0,61 Ao 0,95 A.e.

Kos$$uqnexr BoAouachllqexrs 0,88 - 1,00 A.e., cpegnufi - 0,94 p,.e. fllornocm

cyrnllura fi3MeHqerct or 1,7 4o 2,06 rlclv-3 ,cpeAHtt nJlornocrb 1,88 r/cu3.

llo ctaruqecroMy 3oIIAr,IpoBaHI'o yAenbuoe co[porI'IBJIeHI'Ie fpyHra

Konycy son4a 0,4 - 16,6 MIIa (aopltarunnoe - 1,3 MIIa)' ua rvryrfrc rpeuur 5 -
263 yl[a(nopuarnrnoe 3Haqenre 30 xlla), MoAyrIb 4e(fopvaqnn - 9,1 MfIa'

Ilpra 4ononuureJlbHoM 3aMaqIrBaHI'Iu flpoqnocrHble r'r geSoprvraqnounue

xapaKTepucTlrKr.I rpyIITa He It3MeHtrct.

3aneraer nnactoo6paano noA cy II'IHKoM cJlot 4. Moqsocrr 4,5 - 9,8 u'

_ cJrofi 9 (a OgI). fanequmogtrfi rpyur c flecrraHhlM I4 CyrnUHI4cTbIM

3aloJrHr,rTeJreM, c JruH3aMlr rpyHTa rpanraiHoro, Hacruqennrri ro4ofi.

CoAepxanre fpaBl{t cocraBlter 4,3 -28,9yo, ftuILKI'I -24,4 -72,0yo'

flo craru.recKoMy 3oHAI{pOBaH}IrO yAeJrEHOe COIpOTI,IBJIeHI{e rpyHTa

KoHycy aon4a 9,0 - 43,2I\IIIa (uopuatranoe 29,5 MlIa), na r"rySre rpenr'rr 13 -
243 ulla (nopnaarunnoe 92 rfla). flpr.r rarrry6aeHr.rr4 B rurrreqHurosrtfi rpyHr Ha
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0,1 - 0,7 M Aocrnrnyrbr MaKcItMtuIbHEIe ycIuIE I Ha 3oHA (orrasu), npu

yAenbuoM corporlrBrreHr{x rpynra KoHycy - 23,5 - 37,3 lvtrla.

Pexouen,4yeurre Nt [peABapLITenbHED( pacqeroB no $yn4alraexrau
loKa3areJrr,r $nrnxo - MexaHltqecK[x csoficrs flpu AoBepLITeJIrxoft nepoa:ruocru

0,95:

- rrJroruocrb rpyura, p -2,40 rlcv,t;

- yron BnyrpeHHero rpeHl{t, e - 45")

- MoAyrrb Ae$optrtaqun, E - 45 MlIa;

- roerf$nqraenr rlopncrocrll, e - 0,50;

- pacqerHoe colporI,IBJIeHLIe rpyHTa AJII 4peABapIrreJIbHbIX pacueror - 400

rfla (ra6n. B.1, 8.6 Cn22.l3330.20llll2l).

3areraet B BLIAe rrJlacra c DIy6LIHrI 10,,7 - 74,5 u (a6c. orIra. 109,85tr't -
I 14,85r',r). Bcrprtrar MolrlHocrb cnor 0,5 - 6,2 u.

Tarxe, ptAoM c tIccJIeAyeMbIM ) racrroM 3ulJleraer eIIIe oAItH cttoft, uo na

HarueM pa3pe3e oH He BcKpbIt. C.noft 16 (Pg). Cranrxnfi lpyHr' rlpeAcraBrleH

necqaHr,rKoM Ha DllrnncroM IIeMeHTe, BbIBerpeJIrrM, cna6orpeuguoBarLlM'

enaxnrn'l [65].

2.3.2. Bstp'enenrre rr xaparTep[crlKa rrHxenepxo-reoJror[qecKrrx

3JIEMEHTOB

3a r.rnxenepno-reororr4qecrufi sleuenr (I4f3) npraur.rMEuor HeKoropuft o6teu

rpynTa oAHoro lr Toro xe flpollcxoxAeHvn, ttoABLrAa aJII'I pa3HoBlllxocu (FOCT

25100.2011 t16]) rpl4 ycnoBllr, qro 3HaqeEI4t xapaKrepncrrK fpyura

r.r3MennoTcq B flpeAentlx gJIeMeHTa ctrJrllaftHo (neraronOnaepno) nu6o

na6moAalourarct 3aKonoMepnocrb raKoBa, qro elo MoxHo npeHe6peqb.

Ilpr.r nanuvr.ru 3aKoHoMepHoro I'I3MeHeHut xapaKTepI'IcrI'IK rpyHToB B KaKoM-

nn6O HaUpaUISHI,III CJIeAyeT peIUIlrTE BOIIpgC o neO6xO4zlvrOCTI'I pSAeJIeHnt

rrpeABapl,IrenbHo BbIAeJIeHHoro Zf3 Ha ABa uttut HecrcoilbKo nogrtx I,II3.

,{OUOlUUrelrHOe pa3AeJIeHUe W3 He [poBOAtT, gCJII4 B6ISOJIHJISTCq ycJIoBI4e:

(2.1)
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r\e V - Kog$Ol,tql,teur Bapua\uvr; tr*o- gorrycruuoe 3r{aqeHl{e r , [pI,IHI,IMaeMOe

MexaHlrqecKl{x. a TaKxe AJIflpaBHbrM 4nr $r,rrruecrrx xapal<repficrrr 0,15, 4;ra

napaMerpoB son4upoaanua 0,3 0.

tlf.g',

"th

(2.2)

(2.3)

rqe 'o - roe$$r.rqneHT, rlpllHnMaelarrfi no ra6nnle E.2 npznoxexrar E s

Brrqqcrclor roerfifzquenr Bapsa\r4tt V xaparrepuc rvrnvl tr [oKa3areJlb

ToqHocrr.r (norpeurnocru) ee cpe4nero 3:aarrenur 
p* no Soprtlynau:

cr

V
"ft '

rJCL

3aBI{CT.TMOCTII Or SagaHnoft oAHocTopoHHeft 4oneprrenrxofi reportnocTl4 c ]I

rII{cJra creneHeft cso6o.ubl K = n-7.

Ecnra xosQ$uqldeHrhl BapHarlulr npeBbll[aror yKa3allHhre 3HaqeHI4t'

lpoBoArr raK, qro66l AJr{ BHOBL SrrAeAeHHrrx I4f3
AaJrbHeft Iuee puBAeJIeHI,Ie I4f 3

BsrrorHslocb ycnorr,re (2. 1 ).

Paa4elenne LIfS rrloxer 6rrtr npoae4eHo Ha oCHOBe CpaBHeHITJI CpeAHIrx

gnaqexr.ri xapaKTepl,Icrl'rK fpyl{Ta Bo BHoBb arr4eaennrrx ?If3'

I,If3 rrAAErr.flOr NOCTO'HHbIMI'I HOPMATI,IBIIbIMI' I'I PACqET}IbIMI'I 3HAIIEHN'MI4

xapaKTepucTr,rK. KOUnlerc I4f3 [c[oJrb3yIOT flpx Co3AaHI4]I I'IHXeHepHo-

reororuqecKoft uoAenlr o65eKTa.

Hccle4yervryro roJlury fpyHToB [peABapI{TeJrbHo pa3AeJlflIor na I'If3 c

rreToM I,IX [po]Icxo]KAeHWI, TeKCTypHO-CTpyKTypHbIX oco6eHHocteft' nn4a'

roABr.rAa I,riILI pa3HoBrrAnocrn (fOCT 25100.2011 t16l), a rarxe cseAeHrfi o6

o6rerre crpol,ITeJlbcrBa.

3Ha.IeHIdq xapaKTep[cTI4K fpyHTOB B Kax,qoM [peABapI'ITeJIbHo BbIAeJIeHHoM

HI3 asanNgl{pyroT c rlenbro yCTaHOBlrTb I,I IICKJIIOIII{Tb 3HaqeHI{t' pe3Ko

oTJlr{rraK)Iqlecs or 6oarurl,rHcTBa 3gaqeHuit, ecttu oHIl BrI3BIIHEI oIrrll6rar"fi s

orrbrrrx nnr npI'IHaAJIexar,qpyroNay l{f3.
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Oxonqaremnoe BbrAeJrenr{e I,II3 npoBoMT Ha ocHoBe orlenKr,r xapalcepa

[pocrpaucrBeHHofi ug {er.mBocru xapaKrepr.rcr}rK rpyHToB Lr rx ros$$nql{eHTa

Bapua\krvr t,rnu cpzrBHz reJrbHoro ros([$r,rqrneura Bapua\r4r4. flpu erou xeo6xo4uruo

ycTaHoBlITb, Id3MEH'IOTC' xapaKrep[cTr4Krl rpyHToB npeAenax

flpeABapr.rrenbHo BbI,qeJIeHHoro I,If3 cnyraftnrrrra o6pasorrr I,IJrLt I,IMeer Mecro I{x

3aKOHOMepHOe H3MeHeHLIe B KaKOM-JIIIOO HanpaBJIeHI'I .

lswauwtuza ucflonb3ylor

.UOCTATOqHOM KOJII,IqECTBE _ VI

Sr.rsu.recxr.re xapaKTepLIcrIrKlI, a flplr

MexaHltqecKlte. lpt BFrIeJIeHI4t I'If3

AoloJrHr,rreJrlHo Moryr 6rrrr ucuolr3oBaHbl 3oH.4I'IpoBanI4e, reoQu:uvecrue

MeTOAbr r.r Apyrue sKclpecc-MeToAbl.

AEs oqeur[ xapalcepa npocrpaHcrBennoft ngmesqllBocrrr xapaKTepI'IcrI'IK

uoryr 6snr uc[oJlr3oBaghr I{HxegepHo-reoJrorutqecKl'Ie pa3pe3hl, IUI1IHLI' a raKxe

TpexMepr{bre MoAeJII{. .{4r errmnenl{rl 3arouoMepHoro I'I3MeHeHIat xapaRTepI'IcrI'IK

CTpOTT TOqeqEhIe rpaSnra LBMeHeHns nx gnaqenltfi nO HalpaBJIeHuK), BrIIBJIIIOT

Koppen-firlnoEFrylo 3aBLICIIMOCTb [OKa3aTeJrefi cBoficTB oT KoopA]IHar.

Ecnu ycranorneno, qro xapaKrep[crl'IKlr rpyHToB lnMeHtrlorcr B npeAeJlax

rrpeABapr4TeJr6Ho BbrAeJreHHoro lIfS crryuaftnrur.r o6pa3oM, 3Tor sJIeMeIIr

lpr,rHlrMargT 3a oKoHtIaTeJILHbIi negas[culIo or s;g1alqrer ir Ko9(b(buqlreHTa

BApu a\A A XapaKTepHcr l4K.

3ae4r,rnrd l{E(eHepHo-reoJlorutrlecKHfi sneMeHT r'roryr 6lrtr [pI'IHtrEI

fpyHTbI, IIpeAcTaBJIeHHbIe qacTo cMeHtIOuIuMlIct T9HKI{MI{ (rrreHee 20 cu) Cloauu

It Jrr4H3aMLI rpyHTOB pa31111rrHoro BI{Aa, [OABr,rAa r,rJrr,r pa3HoBr4AHOCTr.r. crora u

JII,!H3bI, CJIOXeHHbIe pbDUIbIMII IIeCKaMI{, II',IHI'ICTbIMLI fpyHT{lMI',I C nOKa3aTeJIeM

Ter(r{ecTlt 6onee 0,75, opraHo-Mr'rneparbubrMr,r r.rJrr{ opftrumecKl{M}r rpyHTaMI'I u

ApyrnMLI rpyHTulMI,I, OKa:ibrBaIouIltMI',I CyIqecTBeHHOe BJIITf,HI'Ie Ha npoeKTHOe

peIIIeH[e'cJIeAyeTpaccMaTpl{BaTbKaKoTAeJIEHbIeI,IHxeHepHo-reoJloruqecK}Ie

SJIeMeHTbI He3aBI{CLIMO OT I,rX MOIIIHOCTI',I.

Jlungrr n npocJIoI,I, MoIIIHocrb Koropblx He no3Bonter oro6parL

AOCTaTOqHOe qI{CJIO O6pa3IIOB, MODIT 6116 Oxaparrepl{3oBagbl IISpMaTI'IBHrIMI1

3HaqeH[rMv xapaKIeplCTLI( 11O eAItHLIqHhIM OnpeAeJIeHI{tM. PaCqeTHbIe 3HaqeHI'It
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B 3TOM CJrr{ae IIpr,rHr4MUUOT rrpu cneAyroq]rx KogoabuqEeHTEx HaAeXHOCTI'I IIO

rpyHry ls: pgn MoAyJrq 4e$opuaqlrr.r fc= 1,1; Nrs. yrna BuyrpeHHero rpeHI'It

?g,ll =f ,f u Tc,t= 1,15; 4nayAeJIEHorocqeruleHlrt Tg'rr= l2Ju 1c'r = 
1,5,

rlr.rcro onpeAenenufi xapaKrepncruKr'I rpyHToB, neo6xoAurraoe Nrs'

B6Iqr,rCJreHI{t ee HOpMaTLIBHOTO U paCiIeTHOrO 3HaqeHI{t, MOXST 6urr yCranOuenO

ns $opr"rynrr (2.3) n 3aBI{cI,IMocrI{ or 3aAaHuhrx Koeab(b[qreura BapvatJtrr4

Xaparmep[CT[KI,I, IIOKa3aTeJIg TOIIHOCTI,I ([OrpeIuHOCTI4) ee CpeAHero 3HaqeHI4t I'I

AoBeplrreJrbHoft neportuocrn.

Munuuamnoe qncJlo onpegenenufi xaparrepl{crl'IK rpyHToB r4rM

(fr,rrcnpyeurrx B onbrrax snaqexfift Aorrlrro 6srru urecrr.

IIpn [poBeAeHI,II{ .qoIIoJIH}ITeJIbHoro pa3AeneHl'tt uepBoHaqaJlbHo

BblAeJreHgoro zI3, onpe4elrr fpagr,rrlbr BHOBB BbrAefirer"rmr llf3, neo6xoAutr,to

) rr.rT6lBar6:

- HaJI}Ique TeHAeHIIIII{ K 3aKoHoMepHoMy lI3MeHeH}IIo xapaKTepI,IcTI{K rpyHToB;

- rroJroxeH[e ypoBHt rloA3eMHbrx BoA;

-Haltur.fire cJroeB cnequ$n.recrux rpyHToB (npoca4o'ruux' ua6lxaroqnx,

3acoJreHHblx, opraHo-Mr'rHep€InbHbrx ll opraxuvecrrx);

- HaJrr4qr4e B cKuurbHbrx fpyHTax son pasnoi cTeleHI,I BbIBeTpeJIOCTI{ I'I pa3rpy3Ku;

- truttut:9lt4e B Ar.Ic[epcHbtx rpyHTax, flpex.qe Bcero B 9JITBI4aJIbHbIX' 3OH pa3HO[

cTerreHLI BbIBeTpeJIocTI'I;

- Hluruque fpyHToB prBnoi roxcracreuqr'ru [16].

flpulrurraar Bo BHIMaHI'Ie npol{cxoxleHl'Ie' TeKcrypuo-crpyKTypHble

oco6ennoctu, BrA I'I pa3lroBllrHocrr (|OCT 25100'201I tl3l) rpyHroB

uccneAyerr,rofi ToJrrqu, a TaKXe r,rcxoAt I{3 aHaJIIt3a rpa(furon craTl',IqecKoro

3OHA4pOBaHnr, B pa3pe3e r{acTKa 4o my6nnrt 20 u npearapLITeJIbHO MO)I(HO

BhrAeJr[Tb 3 I4f3 (nyruepauur sJTeMeHTOB npLIBeAeHa B COoTBeTcTB]lu c

r4HxeHepHo-r'eolorrqecxofi raproft r' Kerueporo [65] :
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3Jrervrenr 4s (ad Orn-rvt Cyuuuox lerrufi u tqxerrri uturenarltft, or

TyronnacruqHofi Ao rcryqennacruqnofi KoHcI,IcreHIII'I[, B eAUHI{.IHoM cJl}rqae -
rnepArrft, c JruH3EtMIi I{ rIpocJIotMI,I cyttect,r rnacrltqnoft

3.nenrexr 5r (a Oul). Cyruuuox lerrufi u tsxerrrft nulerarlrft,

Tyroruracrr{qHofi tt N,rqrroruacruqnofi KoHcI{creHIII4I4.

. fareqnuronrd rpyur c uecqanblM u cyHII'IHI{crLIM

3auoJrHETeJIeM, C JILIH3IIMI,I rpyHTa rparufiuoro.

,{n-r oqenru xaparrepa flpocrpaHcrBennoft ltglraen'rl4Bocrl'I xapaKTeplcrt4K

cyrurr{HKa no [peABaplrreJrbHo BbIAeJIeHHOMy I'IHXeHepHo-reoJIoruIqecKoMy

gJreMeHTy 4n crpor.rrr.r rparl14xrl ll3MeHeHwI uoxasarerefi no rrry6lrne: npupoAgofi

BJIa)KHOCTr.I, BJIDKHOCTIT HA rpaHUIIe TeIgrqecTI'I, BJIZDKHOCTIT Ha rpaHllqe

pacKaTbrBaHl{t, :rtrcma IUIaCTI'IIIHOCTLI, tloKa3aTeflf, TeKyqecT]t npu ecrecrrennoft u

norxoft BJIaxHocrI,I u roe$QuqneHTa flJlorHocrlt.

npeABapr.rreJrbHo BsIAeJreHHoro I4f3

AeJIroBEarIbHrIft (ad Qur-rv).

Ha pHcynxe 2.2 npusegeuu rpa$nru I43MeHqI'IBocrI'I (W, IL Wp, l(L' P)

4s (cyrnlEoK aJIJrIoBLIalJIbHo-

Pacclr,rorpenne notqrtlenublx rpa$r'rron [o3Bor-fler cAeJlarb BbIBoA' tITo

cBoftcTBa rpyHTa flpu ecrecTBeHHofi r,r uonnofi BJIaXHOCTLI [3MeHtIOTCq B

[r[poKr,D(npeAeJlux,[pI{sTOMOTqeTJIUBOnpOCMaTpI{BaeTct3aKoHoMeplrocrb

r.r3MexeHltt uOrasarerrefi no rrry6nne. Oco6enno HaIJItAHo 9To l4JlnrccTpl'rpyeTct

rpaor,rKaMn r.r3Megq[BocT]t norasarereft T9KJ recTr,I u nJIorHocTL fpyHTa. TaKIM

o6pa:orr,r, flpn HaJrl{qlflr 3aKoHOMepHOrO lr3MeHeHr,It xapaKTepl4cTnK rpyHToB B

rarou-nu6o HarrpaBreHltr{ (r naneu crryqae - c rny6unoft) neo6xo4uuo

pa3AeJreHr,re flpeABapr4Tenbrro BhrAeneHHoro I4f3 Ha ABa vJIr4 TpLr xoarx I'tr3.

Analoruqnrrrra o6parorra cTporTcr rpaQr.rru AJlIr BCeX OCTtUIbHbrx [peABapI{TeJIbHO

nu.uenennrx Hf3.

48



l,

a,F ,a ra

aa
aa a a arta a

o,ooo 0,050 0,100 0,i50 0,2oo 0,250 0,3m 0,t50 o,rtoo

ll'.rr:||.- xrrdD (I,a...1

-aa

a t_ rF',F

'i-+ -rF-a- -ltrt

o,{Eo 0,t@ q15o orrD 0,250 0,300 q35o 0,.0
rFrxrlrt{.lr lWL A.cJ

9,q'

6,m

nz(n
{o,i :,o
i ..t
Et*E46

1,6
q(tr

o.{Eo o,ltx) 0,1s0 0,2{n

trepfifl(wp,t.cJ
o,:to o,al) o5o 1,{p 1,50 2,w

f,!C.|.diqaaosq&r
2,fi

Pnc.2.2. IparlnKf, BMenqnBocrf, norararencfi W, Wn lln Iu p.

flpoanannsuponaa rpalfnxu fi paccrluraB rosrlr$uqnenr Bapuawu Mfi

OcTEUrbHbIx npeABaplilTenbuo BbIAeJIeHHux I4f3, oKoHqaTeJIbHO Mo)KHo BhIAeJII{rb

4 rruceuepno-feoJrorurrecKrD( gJreMeHToB. flepnona.ranbHo BhIAeJIeHHbIir Wi - 4s

B r{Tore pa3AeJIeH na 2 uuXenepHo-regJlomqecKlD( gJIeMeIITa: cO$ctseHgo I'1f3 -
4n N, rporre Toro, SJreMer 4r. HauMenos a]flfie [aeTcs B cooTBeTCTBI{U C FOCT

25100-2011 u6]. Hyr,lepaqna HF3 npnno.uutct B coorBefcrBtltt c raprofi

ttr
E,@ F
7,m I-
6.D ltrr
+@ +-
,.* l-
2,{t 1-
:"m I

!

o.(I) f
q0@

9m
E 8,m
j z.o

-i ot
I r't
f40
i '.*i4*
C{m

0,u'
020 0,{o 0,60 0,$ 1,(x}

nreftltbtcLFlcqr (lt,A.c.l

r.rrDreHepHo-reoJlorrqecKl{x ycnoanfi r. Keuepono.

49



3renrenr 4e (ad Oru-rvL Cyrnr,ruor nerru{fi nslleratui, noryrnepAofi u

TyronJlacrllquofi roncuctenq[rl, B eALTHI,ITIHoM cJlyrlae - rnep4rrfi, nJlorHocrb

rpyHra 1,65 - 1,92 rlc:v-3 (xoplrlarunnoe 3HaqeHI,Ie 1,84), ros$r[rq]IeHr

BoAonachrrrleHut 0,64 - 0,88 (nopuau{BHoe 3xaqexr.re 0,78).

llo ctaruqecKoMy 3oHAI{poBaHLuo yAeJIbHoe coflporl'tBJleH[e rpyura

Konycy rouga 0,4 - 4,61v1Jla(uoptrtarr.rnxoe l,l MlIa), na uyrfre rpexllc 5 - 186

xIIa (noprvraruBuoe 3HaqeHue 37 rIIa). Mo.rynr 4e$opr"raunu 7,7 MIla.

flpu AoloJrHI4TeJIbHoM 3aMaqI,IBaHIlu cyrnnuoK nepefiger B

TeKrIenIacT[tIHOe COCTOTHI1!e, npotlHocTHble 14

xapaKTepLIcTHKLI lpyHTa cHI'I3trCt.

3aneraer B Bule IIJIacra MoIrIHocrbIo 1,5 - 3'9 ru.

4eSoprraarluonNrte

3.nervrenr 4r (ad oul_wL cymr.rnor nerrnft u tqxellrfi nltrtenatufin

MJrn(OIUIaCTI{tInOft n rerc)nremaCruqnOft KoHCItcTeHIII'Iu' C JIIIH3ZIMI'I I,I [pocnotMl'I

cy[ecu -acrr.ruofi. flnotnoctr rpy'ra 1,83 - 2,04 rlc'3 (uopuarurnoe

3HaqeHr,re 1,93), roso$uqueHr Bo.qoHacbrrrleHus 0,82 - 1,00 (uopuarltnnoe

sna.renue 0,96).

flo crarrqecroMy 3oHAlrpoBaHnro yAeJrbHoe co[poTlIBJIeE[e rpyHTa Kolrycy

eoxga 0,3 - 2,8 MfIa (noprvraureuoe 0,8 MIIa), Ha vy(lte rpeHI'It 2 - 74 xlla

(ropuaruenoe 3HaqeHre l7 rfla). Morynr AeabopMaqrl4 5,6 MfIa'

flprn 4OnOnm:reJrbHoM 3aMaq[Bruruu npoqHocTHble I,I AeoOpMaIIHOHHbIe

xapaKTepI{CTI,IKI'r rpylrra lre I,I3MeH{TC'.

3aneraet B BI'I,4e lrJlacra MoIrIHocrbIo 3,1 - 8,2 tr't'

S.rreuern5r(aou).CyrrrrurorlerxuftutsxeJlblft[bueBaTblfi,

ryrouacruvnofi u Mf,rKolulacru'rnofi KoHclIcreHIII'Iu' c [pI{MecLP

opraHl'IqecKfixBeulecrB(I.=0,03-0,07)'Bno4ournecJlotcroHKtrMlrJII'IH3'IMI'ilI

flpocnorMll Cyuecu mactuqHoi I,I [eCKa MeJIKOTO, BKIIIOqeHI',ttM]t riIJIbKIt I',I

wa 1,77 - 2,06 r/cl*'r3 (nopvarllBuoe 3HaqeHfie 1,94),

rossslrqraenr BoAonacblulenr'rx 0,88 - 1,00 (noprvrauBnoe 3naqeHr're 0'98)'
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flo crarrqecKoMy 3oHAr.rpoBanrlro yAeJIbHoe conporllBnenlle rpyHra

Konycy soH4a 0,4 - 16,6 MIIa (noprr,ranrauoe - 1,3 MlIa), na rvryQrc tpeuu.a 5 -
263 xIIa (xopnaarunnoe 3naqeur{e 30 xIIa), MoAyJIL 4etpoprraaqnu - 9,1 MfIa.

flpn 4ouoruureJrbHoM 3arr,a'rnBanrz,la flpoqHocrHble u 4eQopuaqr.ronnue

xapaKrepr.rcrr.rKr,r rpyHTa He H3MeHtTct.

3anreraer nnacroo6pasuo rroA cynrltHKoM croc 4. Moqxocrr 4,5 - 9,8 v.

S.nenreHr 9 (a OuI). farequuxosrlft rpyut c recqaurlM n cynILIHLIcrbIM

3a[oJrur.rreJleM, c JIHH3aMlr rpyHTa rpauuinoro, nacuqegnnfi soAofi.

CoAepxaxne rpaBI,It cocraBrter 4,3 -28,9yo, ruuIbKLI -24,4-72,0yo.
flo crarNqecKoMy 3oHAHpoBaHnrc yAeJIbHoe colporltBnenlle rpyHTa

Konycy sonAa 9,0 - 43,2MIIa (nopuarunnoe 29,5 VIla), na uy$te rpeuut 13 -
243 rlla (nopvarruxoe 92 xlla). flpu sarrry6leHllll B raJlequIaronufi rpyHr Ha

0,1 - 0,7 M Aocrl,rrnyrhl MaKcI,IMaJIbHbIe ycllntlt Ha 3oH.u (orraru)' npu

yAerrbHoM conporlrBJleHl,rr rpyHra Kouycy - 23,5 - 37 ,3 lv1Jla.

3areraet B BI,IAe rrracra c my6uxu 10,7 - 745 Ir,r (a6c.oru. 109,85tr.t -
I14,85r',r). Bcrprrrax MoIIIHocrr croc 0,5 -6,2u.

2.3.3. Hopuar[BHble n pacqerHble noKa3are.[H csoficrs rpyHToB

Coraacno IOCT 20522-2012 [17] HopMarnBnoe 3HaqeHI'Ie xapaKrepucrrK

BLrAeneHHhrx HI3 paccvatblBaerct KaK cpeAHee 3Hateuue noxagarelefi Susuro-

MexaHlrlrecKl{x csoftcrs rpyHToB srfix l{f3.
IAX_=X=:).X,,' nEi e.4)

rAe n - qr,tcno o[peAenenui xapal$epficrl{Kl'I; Xi - 'IacrHhle 3uaqeHllt

xaparTepucrl{Kll, rloJrf{aeMble no pe3yJlbrarnM orAeJlrnrtx i-x onrnog.

Pacqernoe 3HaqeHI{e, conlacno |OCT 20522-2012 [17), npeAcraBnter

co6ofi HopMarItBHoe 3IIaqeHLIe xapaKTepI{crI'IK BEIAeJIeHnrrx Hf3 AeJIeHHoe Ha

rosSQuquenr HaAexHocrl4 (6eeonacxocru) no rpyury.

Ytl,"n
v
'8

(2.s)
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rAe yg - Ko3o(fuqr.renr HaAexHocrr,r IIo rpyrlry, Korophlfi paBeH (oopMyra 2.6):

I
1/ =-t s l! po' Q5)

rAe pa - noKasareJrb roqHocrr.r Xn, roroprrfi xaxo4utcr no $oprr,ryre (2.7):

toV
(2.7)

rAe ta - roer[r[nqnenr, rpr{HrrMaeMhr[ no ra6nnqe X.2 |OCT 20522-2012 llTl
rrpr{Jroxen[rr X s sanucriruocr]r or saganuoft oAHocroponuei 4onepurelruofi

Beporrnocru o r.r q[cJra creneneft cso6oAEr K = n-I.

B coorsercrBun c n.5.3.16 fOCT 20522-2012 [7] 4orepnrerlbuat

Beporrnocrb cL pacqeruhD( gnaqennfi xapalcTepllcrt4 K rpyHToB qpl,IH[Maerc.s upu

pacqerax ocnosannfi no uecyr{efi cnoco6nocru cl : 0,95, no Ae$opnaaqr,rqrvr -
cr, : 0,85.

Ans sErAereHHrD( gJreMeHToB cocraBJlteu ra6mqu HopMarIiBHbIx I,I

pacqerHbrx 3naqennft noxasaterefi cnofictn rpyHToB, [peAcraBJrexHue ta pnc.2.3.
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2.4. Ingporeoror[qecnle ycrroBnt

floArerr,trre BoABr B reproA agucranufi (nor6pr - Aexa6pr 2015r.)

:a$axcr.rporanu xa rny6uue 2,2 - 6,2 u or floBepxxocrll eevnu (a6coruorulle

orMerKr 120 13 - 124,14 u). BoAonuerqatoqllMl,I tBrlf,Iorc.s rpynrhl cloea 4, 5, 9.

Kos$$uquenr rfuarrpa{uu cocraBrrter: AJII cyDII.IHKoB crloeB 4, 5 -
0,001- 0,05 nr/cyr; rpaar.rfiHoro rpyHra cnoq 9 - 50-150

lluranue BoAoHocnoro ropr43oHTa MecrHoe,

gHa.r[temuoi creneHl,t 3aBI,IcI{T or KoJrr{qecrBa

u/cyr [65].

r,rH(pHJrbTpaq[oHHoe u B

aruocQepur,rx ocaIKoB,

r.rrrreHcr.rBHocrr4 4poqecca cHerorarHu.r tr ooKoBoro [pLIToKa c coceAHr.rx

BBTIUepaCIIOJIOXeHH6IX )rrIaCTKOB, a TaKXe 3a CqeT rIaIrOpHbIX BOA IOACTILJIEUOIqeTO

KOMnJIeKca BepxHelepMcKrlD( ouoxenzfi. Pasrpysra ocyulecTBnreTcr n p. Torr{B z

'TpeIq[IIOBaTbIe CKaJrbHbre lpyHTLr, [oAcTr.UrElroqt4 e dIJIIoBI{aJIbHyro ToJrrqy,

qacTl4qHo pacxoAyeTcr rra [cnapeHr.re.

fopuoonr [oA3eMHLrx BoA xaparcrepv3yerct neycrofiuNnsw pexr.rMoM.

Yporenuuf pexr,rM o[peAeJrrercr KJrrrMarr.rqecKr.rrrar,r (fartopar'ln: rroAleM ypoBrur

HaqI,IHaeTC{ trocJle BhllaAeHnfl r4HTeHc}rBHhIx ocaAKoB r.r 
'Jal'.uta 

[aBo,uKa.

Marcuuyrr.r rloAbeMa ypoBHr rlprxoAnrct Ha vaft-raoHr, MuHr{MaJrbHoe

noJroxeHr,re n xnnape-Qeupale.

B rogouou pa3pe3e, B rrepr{oArr I,IHTeHcI,rBHoro rasHvtt cHera u JII,IBHeBbIx

goxgeft, Bo3Mo)KHo rroBbtrnenlre ypoBHr xa 0,5 - I,0 rrr oTHocuTeJrEHo

saQuxcuponauHoro Ha MoMeHT r.rsucraHrlft .

B nepno4 npoBeAeHur 3eMrrHbrx pa6or no ycrpotcrny KorJroBaHoB a

rpanurefi, oco6enno s seceunzfi a ocennuft [ep[oAbr, Bo3Mox(Ho IIX 3aronJreHr.re

AOXAeBbrMr.r I,I TtUIEIMII BOAaMr.r, a TarcKe [OATOnneHAe [OA3eMHbIMII BOAU!MIi.

flogserr,true BoA6r Iro xr.rMruecr(oMy cocraBy rlr4porap6onarxue c

nepeMeHHbrM KarlroHHbrM cocranou [65].

Pesymrarrr xr.rMr.rqecKoro anuru3a BoAhr [pr.rBeAeurr n ra6nnqe 2. l.
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Ta6ruua2.7.

Craugaprnufi xrun.recrurfi anamn soArI

)

8

l'r"'*
xrr rq.cx* ..oicis

lroloFl t mr&rrb pll
']rcr.Fr.l{ruLNh cFo{ 6rror
Bll@.*Efiqlotosrd
n.?snrm drddG!
Y.FbGBr. cro6ore
Yr.truG !F.Eu

I 6.10

l*,.*-lo'
t.l

.r,l
tot,l

0.0

oopulo o.Fre cocrd

r t.1,0

0.681

li
l8

l0
:.I
tl

?1

t0.t56

HC()r iJ S()'| ti CL t0 \01 .l

Cr5t N.'Krg vtr ll \rll l

flo co4epxaNllro cyJlb$aroB B Ilepecqere Ha I,IoHbI SOI'- , Mr/r' BoAhI

HearpeccrlrBHhr K Mapr(ilM 6etona no BoAoHe[poHI,IqaeMocrI'I w4, w6, w8'

Crenenr arpeccrBHoro Bo3AeficrBl{t BoAhI conlacrro CfI 28.13330.2012 136l

rrpr{BeAeHa B ra6ruqax 2.2 - 2.5.
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Tadnuua2.2.

Crenens arpeccnBnoro sosAefigrenfl BoAbr na 6eronnsre KoncrpyKnlnrr
(CfI 28.13330.2012Ta6n B.3, B.4)

( Encnr rrpd{ ruoro mu.iider el;r' u NloH
ur cl\t}rcBia irt)rrlr c \l krd 0-l r clr.

. (ttFfuN sra!. N !r {.rx,PH!r\ c&l!)-r.D{ trpH

Brxlp6oMrrtat ucrb{xocrl. Mr-rxBd
Eonopo,r(ri rDraiar€n| pH

Co!€pxsfi x€ rrFaccHuft)i yrnexsc,rorr, Mr'r
ColcpxaHHe [|arH€rxAHtrt co,Lii. tfl n

CoftpxaHne aMMoHHiHHT cr)nc$, ur'/Jr
(orcpxsnHe elxsi qcjroqci. r/n
( )!Map{(E corcpr*v. c}rbo{m8. ,uoplillo..

xrparo; t| rplrsx ooxefi. M/,r. npx Harr.rHr
ocnaprKrurxx ro!€p|r€clct
ConcpxrHrc cyn!,+.r0s, ur /n:

ll€Mcxr:
nopr,larruuerr no |OCT l0l7t't5
floprnat|,qu.Merr no |OCT 10176-E5 c

conepxolrcv ! rrrnreF CIS Hc> 6J96.

C,S trc > 7%. CrA-C.AI 
'€ 

> 12% i
flr]roxonoptnal|nuc efiT

Crjr!.tsTrlcrot!(rc u.!.r'rLr no l'Ot-r 22?66

Ta1tuua2.3.

Crenens arpeccrrBnoro sosAefisrs[s BoAH Ha apMarypy xeJre3o6erouHblx

KOHCTpyKTIIlE

(Cn 28. I 3330 .2012 T affi .r2)
Iltr rxx'rorHHo! norprr{ati tt'l Ilprt neprm.{a{,re]c|(ora cMar tBtfi {t{

CatpcccH$tat xetrpccc i.t8H3,

Ta6r'uua2.4.

CreneHr arpeccnBnoro Bo3AeficrBlta npupo4nof, BoAbI Ha MerarrfirrecKfie

KoHcrpyKq[I|
(CII 28. I 3330 .2012 llputroxeHue X. l)

Cropoclr ,lfraox|| rcrcc I r/cyr,
ftrn t r}?. or 0 !o i0 " C. npe

Crofxt-Tr lBxx6nsr or I m l0 n c!.r.
rt{n ?. (' !0 -1o 100 'C 6cr .rcerpu n

ll'!r| I l)||C ltox,]lla€ x oTrra:r nDr:

Bo.qopo,lrt ui
noralarcr L pll r
clMNap xofru-t
cvrt{paToB |l
!ctoplttoB cpe,r$ccrp. crrlbHoarp. c,rs6osrp. cr|-ratoarp, crr.rbFoar p. cpejlHcdr rl.
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Ta6nuua2.5.

Crenenr Koppo3rronHoft arpeccnnnocrn rpyltroBblx rr Apyrlrx
BOn IIO OTHOIIIeHI|K) r O60lOqranr ra6e.rtq

( |OCT 9.602-2016 [9],ra6n.3,5)

Tar rar BoAoBMeIIWouII{MI,I tBn-nlorct rpyHTbI cnoen 4, 5, 9, ro rro creleHl'I

BoAorpoHr.rqaeMocrr,r Bce rpyHrhr yqacrKa, conlacHo focT 25100-2011 [16],

noApa3AenrroTcs:

- cra6osoAonponl4llaeMhre - Hf3 - 4r; ar (K$ : 0,001 - 0,05 rralcyt);

- oqenb cI{rIbHoBoAoIIpoHIaIIaeMEIe - I4f3 - 9 (K0 : 50 - 150 u/cyt) [65]'

2.5. Ieo.noruqecrrre npoqeccbl rr sBrenllfl Ha yqacrKe

Vs coBpeMeHHbrx [poqeccoB, AeficrByloqux Ha ]'rracrKe, nan6olee

pa3Br.rrbr (uo CHr.rII 22-01 -95 l20l):

- [oATOrrJreHI{e Teppurop}r}r;

- MOpO3HOe rryl{e'l.xt lpyHToB;

- cefi cur.rqecrtul aKTI{BHocrE.

flo ycnoouxlvr pa3l3hrtr4'- fipoqecca TIoAToIUIeHI'I', B coorBercrBuu c nputL14,

CfI 11-105-97, qacrb II [21], repprropl'u orxocltrct K noreHu]lrulbHo

noATo[JrreMofi no rurry II-82 (no4rorureHne oT ox[AaeMbrx TexHoreHHhIX

sosAeficrsnft). B roAosoM pa3pe3e, B flepuoAbr r{HTeHCITBHOTO TaAIlIIt Crlera u

Jrr4BHeBbrx gox4efi, B93MOXHO rrgBhrrrrenue ypoBH.[ na 0,5 - 1,0 u ornocurearno

sa$mcr.rponauuoro B rlepuoA usrrcrannft [65].

B nepuo4 upoBeAeHllt 3eMJItHhD( pa6or no yctpoicrey I(orJIoBaHoB I'I

rpaXmefi, OCO6ennO S SeCeHHUfi U OCennnfi [epI{oAbI, BO3MOXHO I{X 3aToIIJIeHHe

'{oxAeBbIMI,l I{ TIUIbIMI,I BoAaMu' a TaKXe IIoAToIIJIeH}Ie IIoA3eMHbIMI' BoAaMI'.

xeclxjrb
(lpr. Beuecrso

llrrpar-xorl
pH

X.;ropron
HoB rercaa

||tt3t(iut

cpclrlrt
||Ilxat
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B npoqecce 4aaruefiruero crpollTenbnoro ocBoeHllt AaHHofi IuoqaAKr,I lI

npnneraroulefi Teppl4Toplrr4, gKcruryararlur{ sAaHufi I{ noA3eMHErx BoAoHecyq[x

(oMMyxr.r(aqufi, n pesynrrare Hapyueuut ycttosuir [oBepxHocrHoro crora,

yreqeK vr3 noA3eMHbIx rpacc KaHaJr[3aIIug, BoAo- u :reruocna6xeHut,

yMeHLIIreHut r cfiapenvs rroA 3AaHrlrMr u acSamo6eronnuuu [oKp6ITI,rtMa,

Bo3MoxHo yBeJr[qeur.re nn(fuxrrpaquoHlroro vffar.ufl rpynroB ocnoBan[t.

,{4nremnrre arapr,rinrre yreqKLI, B KOJIItqeCTBe, flpeBbrrllarcqeM

BOAO[pO[yCKnyrO CIOCO6HOCT6 CynII,IHKOB, MOfyT CnOCO6CtSOgaG O6paSOaannrO

BpeMeHHbIX JrOKtUrbHbrX KyIOJIOB [OA3eMHbrX BOA Ha ruryoLIHe 3aJIOXeHI,I'

BoAoHecyuII4x rouuynuxaqufi, nocJre II{KBLIAaIIIIII )rreqeK IcyloJla Moryr

paccacbrBaTbct.

B runoronernefi flepcnerTltBe, ecJlrr He 6ynyr upeAycMorpeuLl

cooTBeTcTByroqne BoAo3aIquTHBIe Mepo[pwITt4JI, BO3MOXHO [OBhIIIreHI,Ie ypOBHS

BoAouocHoro ropr.r3ouTa go uy6rnu 2,0 - 2,5 M or orMeroK [oBepxrtocrl,I 3eI[IIll,

3a cqer o6ulero rIoATo[JIeHIrt reppl{Topl,rl{ B IIeJIoM I,I Mecruhlx rexnorellHbx

yrnaxnenuft rpyHroB nepxueft ronug{ [65].

lnt o6ecneqenr.rq noplr,ramnoft oKcrlJryarallau 3Aauvr^ neo6xoguuo

npeAycMorperb Meponp[trltt unxenepnofi 3aIIII{TII or [oAToIrneHI,It B

coorBercrBru c n.10 C|I I 16.13330.2012122], a LtMeHHo:

a) HaArexarqarr opraHl{3allut croKa [oBepxHocrHhlx BoA B nepuoA

cTpoIlTeJrbcTBa;

6) coxpaHenr,re ecrecrBeHHoro ApeHLIpoBaHI{t reppI,ITopI'IrI;

r) n crryvae neo6xoAr.rrr,rocrl{ LlcKyccrBenuoro [oBBII[eH]rt reppl'ITopl'I[,

3acblrlxa nonlrxenuft AoJIxHa BhITIoJIHJITbct rpaeafiHo-necqaHblM rpyHToM c

opraHrtaur.ruefi nuBnecroroB ri Apeuo(a;

r) yorpoficrno saulurHofi rlr,qpollr3oJltllllll [oA3eMHhIx qacrefi 3AaHvIs.,

coopyxeuufi n rovlrynnraqufi ;

4) ycrpofi crno rrprlcrennbrx, rIJIacroBhIx, conyrcrByloqrx 4peuaxeft ;
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e) ocyqecrBJreHl,Ie opraHIEaqI{oHHhIx, 9KcrIJIyaraII[oHHhIx U

KOHCTpyKTITBHO - TeXHOJTOFUiTeCKLIX MeponpntTlrfi AJI' rlpeAyllpe)I(4eHl,1f; yTeqeK

r.r3 BoAorrpoBoArrrlrlx coopyxeHr.rft (ro4onpono4nBle Ir KauaJlu3aqnoxnrre ceru);

x) cBoeBpeMeHHoe 6naroycrpoftcrso reppldropl{I{ !I crpourenbcrBo

rrnnesoi KaHanH3aIIlu.

Ha nnorqaqre ner,rg6exno palBltrlle cun Mopo3Horo rD/lIeHI,It, TaK KaK

lpyHThr, 3rrJreraroul[e B 3oHe ce3oHHoro upoMep3aHl{t, c r{eToM nporHo3a

loAToruleHr{Jr, nepe[45rr B Kareropnrc cLIJIbHo LI qpe3MepHorrf{uHttcrblx, c

orHocr,rreJrbHofi 4e$opuaqreft nyvenlrx 6onee 0,07, frry6r,rxy sarloxeul,u

t[yn4arr,renron cJre.ryer Ha3Haqarb B coorBercrBuvr c . 5.5 CfI 22,13330.2011

ll5l.
Vqacrox pa6or pacnonoxeH B ceicttt{.Iecrol\4 paftoue. Corlacno CfI

14.13330.2014 [3] uccne,4yeMzlt rnolqaAxa BxoA]Ir r pafiox Bo3MoxHEx

ceficuuqecxrax roe4eftcrnuft, lrHTeHcI4BHocrb Koropbrx rro KapraM OCP-97 4 B

orlenlrBaercr n 6; 6 6arnos AJII fpyHToB II rareropur.r no ceficrvruqecruu

csoftcteaM. llo pesynrratulM BErnoJIHeHHrrx LI3lIcKaHr.rft, xareropur rpyHToB rro

ceftclrn.recrulr csoftcrsaN{ - III (ra6nr.rrla I CII 14.13330.2014 U3l).

Ha unoulaAre ugucranufi BbInoJIHeHbI reoQr.rsuvecrr,re [ccJIeAoBaHIrlI c

IleJrbro o[peAeJIeHI{t ceficlrau.rHocrI,r ITJIoITIaAKE MeTOAOM Ce[CIvrUqecrux

xectrocrefi. Ceftcuuqecroe rrlurpopaftoHl,IpoBaHlle BhItIoJIHeHo c IIeiIbIo

KoJrr{lrecrBeHHofi oIIeHKLI Bltua:avr MecrHblx ycnonlri (cocran, 1plrsuro-

Mexaur{rrecxlle csofctga lpyHToB, rloJroxeHue ypoBHt [oA3eMHbx BoA'

oco6ennocttt penre$a I.I Ap.) ua ceficuvqnocrb ITJIoITIaAKI'I c yKa3aHI'IeM

r.r3MeHeHI,IrI LIHTeHc BHocrIa o 6annax [65].

.{4r npone4enl{t M}tKpoceficuopafiouupoBaHl'It rIJIoIrIaAru'I BbIIToJIHeHhI

ceficrvropa:ae4orlHhle pa6oTbl (oppeJltquonublM MeToAoM [peJIoMiIeHHbIx BoJIH

(KMIB) B Br,r.qe orAeJlbnrrx ceftcuogouA[poBaH[fi c noJIfIeHI{eM npo4onrrrrx Vo

fi rroflepeqHblx V, noln.

Pa6ota BbInoJIHeHa ceficuocranqzefi <<Jlarxonur -24M>>',I[.nr noe6yx4euu.n

ceficrrauqecrux BoJrH [pr,rMeHrJracb KyB€urAa BecoM l0 Kr. flptr 3ar 4cv|
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rrpoAoJrbHhrx BonH yAap HaHocIlJIct BeprI,IKruIbHo (crcreua Z-Z), tonepequLlx -
fopll3oHTzlJrbHo B AByx flpor]lBorloJloxHblx Ha[paBJIerrI4D(, nep[eHAl.IKyr-ffpHblx

rrtrnwv paccraIIoBKLI ceficuonpuerrauuron (cr,rcrerraa Y-Y). lne zanucu npu

perlrcrpaqur4 nonepequrlx sorH xeo6xoAl4Mbl 4nx onpeAeneHl4t BpeMeH nepBblx

ncrynnenlrft r.r KoppeJltquv! r4x Ha ceftcMol-paMMe. 3ro cBt3aHo c reM, qro

[onepeqHbre ro.nnrr o6na4aror cgoicrsoM I.IHBepcur upfl cMeHe HarIpaBneHI,uI

yAapa.

'ftr perracr:paqlll{ flo[epequblx BoJIH [pI{MeHtIIlIcb ropl{3oHTaJlsHble

ceftcr"ronpuenanuru GS20-DX-2B. Easa ceficuoson4lpoBaxl'It cocrasn;ra 46

MerpoB rrpl4 paBHoMepnofi paccrauonxe ceficuonpueMHllKoB vepes 2 rvrerpa.

B KaMepanrHbIX ycroBl,Lsx [poBeAeHa KoppeJItII[t [poAoJIbHbIx u

floflepeqHblx BoJrH, onpeAeJleH6r BpeMeHa ID( [epBhIX ncryrurenufi, nocrpoeHll

roAorpasrr [peJroMJreHHbrx BoJIH.

Cxsrrre c ceficrraorpavM BpeMeHa rIepBEIx rcryruteuufi o6pa6oraHhl Ha

3BM cnoco6olvr cpeAnlrx cxopocreft Nrs oqpeAeJIeHI{t rrry6unu Ao

nnroJrorrqecKl{x rpaHrII [65].

I1o .qannnu na6moAesufi B coorBercrBllu c PCH-65-87 123) u PCH-60-86

124] BbI[oJrHeHa KoJII{qecrBeHH€Ifi oIIeHKa flpupaqeHl{t ceftcIvru'recrofi

HHTeHcr.rBHocrI{ no MeroAy cefi clttlqecrrx xecrxocrefi .

Cornacxo PCH-60-86 pal t KaqecrBe 3r€uroHuoro' nu6pax rpyxr,

ornocrrqrficr ro II ra.reroput no ceficrrauqecKl,IM croficrsaM. fpynr npe4ctaelen

cyDrI,rHKoM 6yprru, TyroruracrltltHblM c JII'IH3EIMI'I cyrrecrl, HerlpocaAoqHhlM' co

cKopocrtMli pac[pocrpaxenr'rs ceftcr,IllqecKl{x BoJIH Vp:550 u/cex' Vs:275

na/cex, o6reuHblM BecoM 1,8 r/cna3. Beluquna l4cxoAgoro 6anna npn pacqeTe

lpupauleHnr ceficuuqecxoft l{HreHc}lBHocru Nrs, e"tr4x rpynroB - 6 6annon [65].

Ha ocnose LlHxeHepHo-feoloruqecrofi [3yqeHHocrl4 I'I rro p€yJlsTaraM

reo$u:ruecrux r,lccle4onanui, onpeAeneHo rrpr4parqeHr{e cefic1auqecroft

6arrrnoctu Ha luouarKe ugrrcxanufi. B ra6nnqe 2'6. npweaeH pacqer

nplrpaulenuft cefic1vttltlecxofi 6aanrnocrn r.r ceficnazqecrofi I,rHteuczsgocrr s 30-

rra rrrerponofi ronule rpyutor [65].
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Ta6xwua2.6.

Ta6nnqa pacrrera cefi cDtr.recroft unrencnnnocru B 30-nrerponoft
Tonrqe rpyHToB

Ho!rp

Ctir.\!

Hoxcp

4'.llt
\b \'!

ntnplecxn.

rF'fror l-t

. , cr\.lBpHar
npnpurcrxc i cviaoFnlr c.fic. , nporxo i,

, (.Ac!t'it..|lit
Hocur...rl||o , .[.socr5 rrr r.P irnr.xc .n(rb
rPlrrro! Il.l i r!.o(-P.gi A- ol1r I ru xrprr
r.rcropxn Jpc' (X P-!- A.

ua1 JF'
I 6

nltgy l :t.:6 t.9{ 0.m I 6.$ o.l)ll

4tqrr l
c-:: ::.,t-' t.90 0.06 6.06 6.0i!

i.r^Jt t.98 :JO 6.: 0,0J 6.0!

! t-56 LE0
lh !!0 >t0,0 0 0 )Itrot! ' i\t.rn.

0>t0.0 0

Zn:rexcunnocrr ceficunqecx[x sosreicrnr.rfi n 6aruax (ceftcrvrr{Hocrr) Art
paiona crpor,rreJrbcrBa cne.ryer rrpr,tn Marb Ha ocnoBe KoMruIeKTa rapr o6qero

ceficrvru.recroro paftoHupoBaur,rr repplrropuu Poccuficrofi @e4epaqnn (OCP-97),

yrBepxAeuubrx Poccnftcrofi aragerranefi uayx. Vrasanxrrfi rounaeKT Kapr

npeAycMarpr,rBaer ocyruecrBneHlle anrr.rceicuuqecrnx ueponpurrufi flpu

crpolrreJrbcrBe o6rexros l,r orpaxaer ll%-wyto - Kapra A, S%-ryw - xapra B,

l%-wyro - Kapra C eepoxrnocu,I Bo3MoxHoro [peBhIIrreHI{t (unu 90%o-*yro,,95Yo'

uW u 99o/o-tryro Bepotruocrl,I HenpeBrlluenux) n reqeulle 50 ner yxasanHblx Ha

Kaprtx gnaqesufi ceficurqecxofi [rrreHcuBrtocrl,L Yragannrru 3HarIeHI,IgM

nepoxrnocrefi coorBercrBylor cJleAyloque cpeAHLIe I,IHrepB€uIrI BpeMeHI'I MexAy

3eMJrerprceHutM[ pacqerHofi untencusnoctu: 500 ner (xapra A)' 1000 ler

(rapm B), 5000 ner (xapa C).

Kounnerr rapr OCP-97 uo3BoJlter oIIeHI,IBarb Ha rpex ypoBurlx crerleub

ceftcrvrrrecxofi onacuocrl{ r.r upeAycMarpr.rBaer ocyuIecTBJIeHLIe

auruceficuuqecKlrx Mepo[putrnil rtpu crpol'ITenbcrBe o6rexron pasluvxoft

orBercrBenHocrl4: Kapra A - o6rerrrr nopuanrnofi (rraacconoe cT polrrenrcrao) u

nonnxcennofi orBercrBeHuocrlt; raptrr B s C - o6tertu nosllueHHofi

orBercrBeggocrr,r (oco6o onacHble, Texgllqecrll cJIoxHFIe 14JIll yHI'IrzuILHBIe

coopyxennr).



Peurenue o ru6ope Kaprbl AJII oIIeHru.I ceicuuquoctu ruIoqaAKr.r rrpu

[poeKTI{poBaHr.r}I KoHKperHoro o6lema [pLIHLIMaerct 3aKa3ur4roM tro

rrpeAcraBJreHr o reHepaJrbHoro npoeKrlrpoBlql{Ka, c ) reroM pe3yJlbraroB

ceficMu.recroro uurpopaftoHnpoBaHrrr xonrpetuofi IJIoIIIaAKT{ B 3aBrlcrrMocrl,I or

ypoBnr oTBeTcTBeHHocrr.r coopyxeHl,rt.

Couacxo CII 14.13330.2014 ll3l <Crporremctso s ceftcr,IuqecKlrx

pafionax, uccneAyeMars ruoqaAKa BxoAr{T n pafiou Bo3MoxH6Ix ceficM[.recK]rx

eos4eicrrufi, lrHreHclrBnocrb Koropbrx rro xaprurM OCP-97 A, B oqeHunaercs s 6

6aanos rro rrrraJre MSK - 64 lls, rpyHToB II rareropuu rro cefcMr4qecKr4M

cgoficrsaM.

flo peaynrra:raM BbrfloJrneunhrx r.r3Brcxanuft cyrroraapHoe flpltpauleHlre

ceficrvru.Iecrofi LIHTeHc[BHocrr{ Ha nJrorrlaAre oruocr4TeJlbno rpyHToB II-ft

KaTeropI.Ilr IIo cKopocTrM IloflepeqHblx BoJIH

6.

B

Tarula o6paroM,,qJrr rrpoeKTr,rpoBaHuq o6reKros HopMaJrbHoro ypoBHrr

orBercrBeHHocrrr peKoMeHAyeM [pr4Hrrrb ceficuuqHoctr IJIoTIIaAKH

crpor,rreJrbcrBa Cuopruauo-Or4oponr.rrenbHoro KoM[JreKca B r. Keuepono no

KapraM OCP - 97 A, B c f{eroM ceftcMr.rqecxoro uurpopafionvrpoBanufr, pannoft

6-ru 6anlarr,r.

llo peeynrrarau unrpoceficrr,ropafioxr.rponanus o6caeAoBaHr.rr fracroK
pa6or npegctaBJr{er co6ofi e4ranrri pafton no ceficuuqecrr,rM xapaKTep[crr.rKttM

rpyHroB.

Kareropur o[acHocrn flpoqeccoB noATorrJreur{r r,r Mopo3Horo rryqeHr,rt

oqenuBaercs KaK BecLMa ofiacuhre, 3eMfierprceur,rr - oracHhre (CHulI 22-01-95)

[20].

0,06 6anna, ucxo4xrrft 6ar.r am pacqera ceftcuuqecxoft r.rHTeucaBnocrtr -
Maxczuamnar ceficvuqecras r{HTeHcrrBnocrb Nrt Kapr OCP-97 A,

olleHr{Baercr s 6 6arron (pacvernaa 6,06) [65].
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2.6. Oqenrca Karerop[[ cJrororocrrr uHxeHepuo-reofl or[rrecK[x yc.nonnfi

yqacTKa

fIo I,IDKeHepHO-reOIOrI{qeCK}rM U rI,IApOreoJroFlrqecKr,IM ycnoBI,ItM

crpor,rreJrbcrBa repplrropr{t npeAcraBJrter co6ofi e4Lrurrfi pafton u ornocutcq r III

(cnoxuofi) Kareropr4rd (ra6r. A.1 Ctl 47 .13330.2012) ll4l.
Kareropur cJroxnocrlt ycronuft o6ycnoulena reoJrornqecKl{Mlt vl

rlrAporeonoruqecKr{Mtr $arropavu, a raKxe Bo3Moxnocrblo npotBJIeHI,It

ne6naroupurttrx r.rHxeHepxo-reoJlorrlecKr.Ix [poqeccoB u *all.euuit,

orprruarenBHo Bnrlfforqfix Ha ycnoBr.rs crpolrreJlbcrBa I,I gxcrlJlyaralluto sAanmft u

coopyxenafi, lr ora3hrBaroulrx cyulecrBeHuoe BJrrlrune npu nu6ope npoeKTnrrx

peIueHI,I[, a I,IMeHHO:

- a cQepe asanuo4eftcrnus, 34ar.vs, c reoflorr{qecrofi cpe4ofi fracrByror

rrrTb 
'rHXeHepHo - reoJlorurqecKr.rx gJreMeHTon. Xaparrep[cTl{Kl{ cnoftcrs rpynToB

CYIIICCTBEHHO I{3MEH'IIOTC' B IJIAHC I{ IIO ruIVOAHE:

- IrporHo3lrpyeMoe rroATonJreHr{e Teppr.rToprfi ;

- MOpO3Hoe [r{eH}re rpyHToB B 3oHe ce3oHHoro npoMep3aHr,rr;

- Bo3MoxHocrb [porBreHr,n ceicuuqecrux rosgefic:rnnfi

LlurexcnBHocruro 6 6a.nnon [14].

2.7. Ilporxor rl3MeneHrrc [HxeHepHo-reolor[qecKux yc.lornft yqacrKa B
npoqecce ulucrcaxnfi, crpo[TenbcrBa rr sncnJryaraqun coopyxerufi

I,Inxeuepno-reoJroru recKr,re ycJIoBr{JI yr{acrra cyulecrBenlroro BJrr,urgt.r Ha

npoqecc usucxaxr,rfi oK€l3hrBarE ue 6y4yr. Ocsoexze repplrropr{u cyrqecrBeuHo

o6rer.raer loJreBbre pa6orrr.

Yqacror pa6or pacnonaraercr n gone ceftcuuqecrofi axTr{Buocr}t r{ B 3oHe

loAToIIneHKr. CTpouremcreo rrpeAycMaTpr,rBaeT OCVIUECTBJIEHI,IE

anruceficlara.re cKr.rx Mepoflp uxtuit, ytu'tstBaroulrirx orBercrBenHocrr coopy)r(eHr,ru.

B nepraog [poBeAeHrir 3eMJrrH6rx pa6or uo ycrpotcrny KorJroBaHoB u

rpanrueft, oco6enno s seceHH[fi u ocennnE ttept,roAlr, Bo3MoxHo lrx 3aroIIJIeHI,Ie

AO)KAEBbIMI,I I,I TAJIBIMI,I BOAAMI, A TAK)KE IOATOIIJIEHI,IE TIOA3EMHBIMI,I BOAAMI'.
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B upoqecce Aamnefiuero crpoureJrbHoro ocBoeHr{s Aanuofi nnoulaAKr.r tr

nprueraroqefi repprrropxa, Bo3MoxHo yBerrrireHrle unQunrrpaqnoHuoro

vrrauvtlt rpyHToB ocHoBatHLIr. Alurelrnrre arapufinue yrerrKr.r, B KoJrl{qecrBe,

lpeBhrrlarcqeM BoAo[porrycKnyn cnoco6socrr cyrnr,rHr(oB, MoryT

cnoco6ctgosau o6parooaHuro BpeMeHHlIx JIoKaJIbnErx Ky[onoB [oA3eMHLrx BoA

na rrry6zne 3aJroxeHllur BoAorrecyqux KoMIvryH[KarI[fi, nocre nr{KBrrAaII}ru yreqer

Ky[oJra MoryT paccachrBaTbcr.

B rr,ruorolerxefi uepcfle(Tr.rBe, ecJr]t He 6yryt [peAycMorpeHrr

COOTBeTCTByIOqIIe BOAO3aIIILITHbIe Meponpu'I"tv'.- BO3MOXHO [OB6IIueHI,Ie ypOBHrr

BoAoHocHoro ropr{3oHra Ao ffry6r,rHLr 2,0 - 2,5 M or orMeroK noBepxHocrr,r 3eMJ[r,

3a cqer o6rqero [oATonJreHr'I Teppr.rropl{lr B rIeJroM r,r MecrHbrx rexHoreHHbrx

yrnaxHenr.rft fpyHToB nepxnefi roJrrqfi.

Ars o6ecneqeuzs HopMturruoft excnrry ararlLru coopyxeuur Heo6xoAr.rMo

flpeAycMorperb Mepoup[rrrnr r.rnxenepnofi 3aqr4Tbr or floAroflJrenar B

coorBercrBrlr{ c n. 10 CII 116.13330.2012 1221.
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3. IIPOEKTHAfl IIACTb

TIPOEKT I{HXEHEPHO-IEOJIOIIqECKIIX I43bICKAHI,II,I HA

YTIACTKE

3.1. OnpeAe.nenne pasMepoB u rou cQepur ssallDroAeftcrsrlq
coopyxeHnfi c reoflorfiqecnofi cpegofi n pac.rernofi cxeMbr ocHoBaxrrfl.

3aaa.r[ ngrrcrannfi

flo4 cSepofi B€MMoAeficrBr.rs reororuqecrofi cpe4rr c coopyxeHr.reM cJreAyer

rroHr,rMarb noAcrr/urzuoq)rc (urraerqaroqyro) coopyxeane o6racrr rurocQepsr,

Bnyrpr4 roropoi B pe3ynbrare ssaulao4eicrnrur c coopyxenueM pa3BlBarorc.t

r,rHx(euepHo - reororfiqecxne upoqeccu [25].

CSepa nsar.urro4eficrsne uoxer 6sru onpeAeJreHa rorAa, KorAa:

1.

2.

Onpe4enexo roquoe Mecrorronox(eHne [poeKTr.rpyeMoro coopyxeHr,rr;

Paepa6oranrr ero KoucrpyKrlr,r[ r,r pexr.rM gKcnnyararlrdr{ (m6nlrrla 3. I );

o6paaorr,r:

3. BrrqsaeHH I,I r,I3)AeHbr reororurrecKoe crpoegr,re )rqacrKa tl ero

rI,IApOreoJroruqecKr,re ycnoBrrr.

Ha AaHHoM yrlacrxe npoerffnpyercr crpol{TeJrbcrBo crroprl4BHo-

o3AopoB[TenbHoro KoMrureKca. B cBr3r.r co cJro)KHhrMLr uHXeHepHo

reoJIorr4rrecKLIMI,I ycnoBI4rMl,r r.r BErcoKr.rMr.r Harpy3KaMr,r Ha ocHoBaHr.re

EyHAaMeHTOB, [peA[OJraraeTCr npuMeHeHr.re ucKyccTBeHHoro ocHoBaHfig n3

ga6nsHrrx xereso6eroxxrrx csafi cetreur,reM 30x30 crr,r.

C$epa nsaurraogefic:rnu.r coopyxenlrfi, npoeKrr.rpyeMbrx Ha csafiHrrx

(pyngauenrax, c reoJroruqecrofi cpe4oft orpaHurreHa:

- rro flnoqaAr.r - fpzrulrrlrrMr.r ycJroBnoro OyngaMeura;

- no uy6une - lavrx.uta rpaHlrqa arrrasnofi 3oHLr, fiplrnr,Iruaeruoft s

3aBllcuMocrr.r or rr,rra (pyugaueura r.r Hafpy3(r.r Ha Hero (no CII ll-105-97) 1211.

fpaultqu ycnoBHoro (fyx4arrlenra (puc 3.1) onpeAerrrrorcr cJreAyroqr.rM

- cHr43y - nlrocKocrbro AE, npoxo4nqefi qepe3 HHXHl4e Kouutr ceafr;

- c 6oxog - Beprr,rKanbHbrMu nJrocKocrqNrrl AB u Ef, orcrorulruu or ocefi



KpafiHux prAoB Beprr4KaJrbHbrx cBaii Ha paccrorHrrfi 0,5 urara cnafi, uo ne 6olee

2d (d - AHaMerp uJryr cropoHa nonepeqHoro ceqeHr.rq cnar,r);

- cBepxy - noBepxHocrblo rrrauupoBKu rpyHra Bf (puc. 3.1) [25]

I
I
I

I
I-o
E

I
I
I
I
I
I
I
I

I
I
o
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I

I
I
I

iQ5o

Psc. 3.1. Oupeqelexne rpaHf,q ycnoBrroro eynAauenra upn pacrere cnafinux

QyHraMeHroE [251
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Pesyrrraru oflpeAeneHrrr rpaHrrrl ycnoBHoro (pynganaenra Ha npr{Mepe

nJIOIIIaAKn Nrfl, CTpOr.rTeJrbCTBa CnOpTr,rBHO-O3AOpOBr.rTenbHOrO KOMnJTeKCa

rrpeAcraBJreubr ua rlrcre 3 rpaQravecrnx upunoxenufi.

B coorsercrgfiH c rexHItrIecKI,IM 3a,quIHI,IeM, npeAlloJlaraevar my6una

3zlJroxeHr.rr Hr.r3a pocrBepra g a6conrorHbrx orMerKrx cocraBJrrer - 128,0 rr,r.

Pacqerna.g Harpy3Ka Ha cBaro B Kycre - ne 6oree 70 r [65].

Couactro rryHKry 8.7 CII 1l-105-97 [21] uy6uxy ropHbrx eupa6oror grr

csafiHbrx tfynganaenron B ArrcnepcHbrx rpyHrax cneAyer [puHrrMarb, KaK

npaBr.rno, Hr.rxe fipoeKTr.rpyeuofi uy6unrr nofpyxeHr.ur HtrxHero xonqa csafi He

MeHee qeM na 5 u (CII 24.13330-2011 l25l).

Opuenruponovnar uy6rua aorpyxeur,ur cBafi c pacrrernoft Harpy3Kofi He

6oree 70 r Moxer cocraBurb 10,0rra or orMerKr4 Hr,r3a pocrBepKa. Taxr.ru o6pa3oM,

ruy6uua cQeprr nsaunaoAeficrslu cocrannaer H1.o.".: l0+5 v : I 5 m.

Couacrro Cn 1l-105-97 [21], rpaur,ruarrlu cQephr ssaul{oAeficrsur. 34atns,

c reoJroruqecrofi cpeAofi B rrJraHe 6y,qn mrurbcr pa3Mephr 34anva v

AonoJrHrrreJrbH o l-2 u (c rax.qofi croponn) - Teppr.rropr.n 6laroycrpoficrea.

Teppuropu-r 6.naroycrpofi crBa rrpr4Hr4M€rercx paaxofi 2rvr.

Taxr.rru o6pasoM, pa3Mep cQepa rsauuo4eft crsur cocraBr,rr:

- ro nrrorrlaAr.r -37,0x29,7 M;

- rro rtry6l{He - 15 r*1.

B pe3yJrbrare anar,v3a cQepu ssarrr{oAeficrgfir npoeKrr.rpyeMhrx

coopyxenlrfi c reoJroF qecKofi cpeAofi cocraBJrrercr pacqerHar cxeMa ocHoBaHr.rt

c o6ourosaHueM AaHHbrx, neo6xoAuurtx AJrt pacqera Sylr4aueura, necyqefi

cnoco6uocnt ocnosaHr,rfi fi r.rHxeHepuo-FeororuqecK[x flpoqeccoB,

npeAcraBJreHH[rr Ha Jrucre 3 rpa<[uvecrrnx npu.noxennfi.

PacqerHa"s cxeMa - 3To rrHxeHepHo-reoloruqecrufl pallpe3 cQeprr

asauuogefictwtx, Ha KoropoM noKa3aHbl TexHlrqecKlre xapaKTepucrr,rKr.r

coop)DKeHr,rrr, r4HxeHepHo-reoJloruqecKl4e 3JIeMeHTbr, ruAporeonoruqecKl4e

ycJroBlrr, syxnrri Anr pacr{era ua6op noxasarenefi (pu:rarco-MexaHrrqecK[x

csoficrs nopo4 (crr,r. rpa(puuecroe npunoxenue).



3.2. O6ocnosaxue BnAoB n o6teDros flpoelcrrrpyeMux pa6or

Pacqemar cxeMa [o3BoJrrer 3a[poeKTLIpoBarE nugrr, o6tenrbl I{ MeroAhI

npone4enr.u pa6or.

O6ssaremHrrMr.r BlrA€rMr.r pa6or, nesanltcl{Mo or ypoBIUI orBercrBeHHocrlt

o6rerron crpor,rrenbcrBa r.r rnrroB csaftHHx (pyn4arvrenron, sBJrrrorcq 6ypenue

CKBaIKLIH, naOOpaTOpHEIe I{CCJIeAOBaHUI r4 CTarlrlrecKoe LrJtr4 N4HaM,,qeCKOe

eox4uporarr.re [21].

A.nq o6rerroB fioBhrrrreHxoro rr EopMarrbHoro ypoauefi orBercrBeHnocrr4

yKa3aHHbre peKoMeH,4/ercr Ao[oJrHrTb r,rcrrbrTaHr.rrrMr.r rpyHToB [pecclroMeTpErMr4 r.r

rrrraMrzrMlr (|OCT 20276-2012 [28]), sranonnrrMr.r r.r HarypHbrMr.r cBarrMr{ (|OCT

s686-20r2 [26]).

Taxr.rrr.r o6pa:oM, rrpoercfipyrorcr cJreA)floqr{e ru4u pa6or:

. ronoreoAe3ntrecKr.Ie pa60r6r;

. [poxoAKa ropHblx BhrpaooroK;

. IOJIEBBIE rdCCJIEAOBA}IL'' TPYITTOB;

. rzAporeoJroruqecKl{e uccJIeAoBaHLIr;

o onpo6osaHue;

. JIAOOPATOPHbIE ICCJIEAOBAHI,I'I IPYHTOB, NOA3CMHbIX BOA;

. KaMepairbHar o6pa6orra MareprlauroB r4 cocraBJreHue rexH[qecKoro

oTqera.

O6r€uu r.r Br,rAhr [poeKT]rpyeMbrx pa6or olpeAeJrrrorcr runoM

coopyxeHr.rf,, 3TarroM zccre4onauufi, cJro)Kuocrbro lrHxeHepHo-reoJroruqecKrlx

ycnornfi c 4eficrryoqr.rMr,r HopMztMr,r.

.{,nx peureur,rr 3aAaq, [ocraBJreHuBrx Ha crarv pa6ouefi AoKyMeHTarIu]r

neo6xo4nrvro npoBecrll crreAyrorque rugrr pa6or [26]:

To n o z eo d es urtec xue p a6o mot

Tonoreoaeg[.recrr.re pa6orrr np]rMeHrrrorc{ c qenbrc o6ecneqen[q 6yponrrx

pa6or u onpo6onanur rpyHToB reoAe3uqecKofi cerxofi. Ocnosnsrruu pa6oranalr
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rBJrrrorcr rrJraHoBurr u BEIcorHarI [plrBt3Ka cKBaxfiH. flpoerrupyerct IUIaHoBo-

BrrcorHar npr.rBr3Ka l4 ycruen cKBarKI,IH, l0 roqex 3oHII,IpoBaH[t.

Eypoeote pa6omu

flpoxo4ra ropuhrx nrrpa6oror ocyulecrBJlterct c IIeJIbIo:

. yCTaHOBneHI4t I4ILI yTOqHeHITUI reOIOrfiqeCKOrO pa3pe3a, ycnOnuft

3aJleraHrrr rpyHToB r,r [oA3eMHhrx BoA;

. OTIPEACJIEHIU rJIY6I4HbI 3A]'iETAHU'' YPOBHJI IOA3EMHbIX BOA;

. or6opa o6pa3rloB rpyrrroB Arrr oflpeAenelf^v'^ r4x cocraBa, cocrorHlrr u

crofictn, a raKxe npo6 no4seun6rx BoA 4r,fl, r4x xr{Muqecroro alalalfilc;a;

. npoBeAeHr.re noJreBhx r.rccne40naHnft ceoftcrn rpyHToB, oflpeAeneHr,rt

rulporeonorurqecKr.rx napaMeTpoB BoAoHocHhD( roplr3oHToB r{ 3oHLr

aopu6uu126).

Haueqaerr,nre B rrpofpurMMe ugrrcxauufi cuoco6rr 6ypenur cKBa.rrcr.rH

AoJDKHrT o6ecnequnarr BhrcoKyro e$(lerrlrnnocru 6ypenua, neo6xo4r.rvyro

Torrnocrb ycraHoBJIeH r rpan[rl Mex.qy cJrorMr{ rpyHToB (otuonenr,re ne 6onee

0,25-0,50 rrr), nosuoxnocrb r.r3)AeHr,rr cocraBa, cocrosuur r,r cnoficts lpyHToB, r{x

re(crypHbrx oco6ennocreft [26].

B coorserclgulr c CII 1l-105-97 (n.8.3) [21], ropHhre rrrpa6orxr cneAyer

pac[onararb rro KoHryprrM u (unu) ocrM npoerr]rpyerrlux s4aunfi n coopyxenzft,

B MeCTEIX pe3KOrO u3MeHeHUiI Harpy3OK Ha oyHAaMeHrrr, uy6rnrr ux 3ulJroxeHr{r,

Ha rpaHr.rrlzx pa3Jrr,rqHhrx reouopSonoruvecKr,rx gJreMeHToB.

Paccronrus MexAy ropHhrMlr rupa6otrarr.lu cJreAyer ycraHaBJrr,rBarb c

freroM panee npoi4erxrrx nupa6orox B 3aBr.rcr,rMocrr{ or cno)KHocrl,r

LluxeHepHo-reororuqecK[x ycnorrai u ypoBrn orBercrBeHHocrr,r upoeKTapyeMErx

taauuir u coopyxeur.rfi B coorBercrBuu c m6luqefi 8.1.CfI 1l-105-97 [21].

B coorBercrBr{r{ c peroMeHAarlurMr.r CII 11-105-97 !2ll, ;urs

npoeKTr{pyeMrrx s4anufi II yponna orBercrBeHHocrn u III Kareroprur cJro)KHocrr{

I4HxeHepHo-reoJror[qecKr.rx yutonuit, paccrosHr.re Me)KAy ropHErMr,r nrrpa6otrarrau

AoJrxHo cocraBJrflrr 30-25 u r,r pac[onararbcr rro KoHTypaM 31aHvr rirrr,r oc{M.

O6qee KoJrr,rqecrBo ropHhrx B6rpa6oroK B [peAeJrux KoHrypa KaxAoro 31a:avfl, Lr
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coopyxeHlrr II yporur orBercrBeHHocrr,t AoJDKHo 6nrt, rar npaBr.rJro, He MeHee

rpex, BKrrroqar rupa6orru, npoi4euune panee (u.8.4 CII I l-105-97 [21]). Tarurrr

o6pasou, npoeKTrrpyrorcx 6ypexue 4 crsaxux.

Paccqntannoe pzrccrorHr.re MexAy cKB:DKr.rHaMr.r coorBercrByer

peKoMexAarurrrr CfI I l-105-97 n.8.4 [21].

fly6unu nrrpa6oron Ha nJrorrlaAKax z1asui.r. tz coopyNeurafi Aolxnlr 6rrrr

ua 2 v Hr,rxe aKTv BHoi 3onbr reauuo4eficraun egauuit r,r coopyNeurafi c

rpyHToBbIM Maccr{BoM.

llpu orcyrcrnl.rr4 AaHHhrx o6 arrusnofi eone r.rry6uuy t-opHhrx arrpa6orox

cneAyer ycrauaBJrr.rBarb B 3aBrrcr.rMocrr4 or rr,rnoB $ylrgarr.renroa r.r Harpy3oK Ha

xnx (eraxuocru): p,m cBafiHbrx QyHAanrenros - no 5.11 Cn24.13330.201I [25].
fry6una LlHxenepHo-reoJrorurrecKl,Ix nrrpa6oror AoJrxGa 6rrrt ue MeHee qeM Ha

5 u nuxe npoeKTr.rpyeMo il rr'ylunst sanoxenur Hltxnr4x KoHrIoB cnaft npu ux

prAoBoM pacnonoxeHr.ru 14 Harpy3Kax Ha Kycr craf go 3 MH. (n. 5.1 I CfI

24.13330.2011) [25].

Cxeua pacnoro)Kenr.rc upoeKTr,rpyeMoro 3Aarr[r u npoeKTHbrx cKBaDKr.rH

npeAcraBJrena Ha Jrr,rcre 2 rpaQuuecrrx npr.rloxerzi. B coorsercrsuu co cxelrofi

pacnoJloxeHr.rr [poeKTHErx pa6or ueo6xoAuMoe KorrrecrBo cKBuDKt4s - 4,

rny6nna nupa6oror 15 u, o6qufi o6terr,r 6ypenrar cocrasrser 60 N,r.

Onpo6oeanue

Onpo6onauue - ronrruexcunfi MeroA noJD reHr,rr r.rHxeHepuo

reororuqecrofi r.ruQoprrraqr.rr,r nx.mouaroqufi cnoco6n or6opa o6paruor rn nx

KOHCepBar+rrr.

9zcrosofi xapaKTepr.rcrurofi nloruocrr.r roqeK onpo6ooaxur qBrrrorct

r4HTepBaJr (paccro.axue MexAy rorrKaMra o[peAeneHr{r noKa3areJrefi csoficrs

fpyHToB no Beprr.rK:ur[) u uar (paccrornue MexAy roqKzur,r onpeAeneHlrt

norasarerefi csoicrs lpyaroB no ropr43oHrrrJrr.r) onpo6oraxra.r.

.(La onpegenenr,rrr KoJrr4qecrBa o6pasqor uclonb3yeM uopuarurHu[ uero4.

Couacso Cn 1l-105-97 n.8.19 [21] ueo6xo4lrrvro o6ecneqrasarr no Kax(AoMy

BhrAeneHHoMy r4HxeHepHo-reonortHecKoMy sJreMeHry nonj^IeHr.re lracTHbrx



3HAqEHI,Ifi

fpyHroB

B KONI4qECTBE HC

PIIIVI HC MEHEC 6

MeHee l0 xapaKTepr4crnK cocTaBa v coc'to'.HLrt

xapaKTeplrcrr4K MexaHr4qecKnx (npoqHocTHblx I{

rpyHToB. Heo6xoAnuoe KoJII{qecrBo qacrHblx

ra6ruqe 3.2 (no CII 11.105.97, v.1., npunoxenlre

M) [21].

4e(popvaqraounux) cnoftcre

onpe4eneur.rfi [peAcraBJreno B

Ta6tuua3.2.

Ko.nnqecrno qacrHbrx snaqeuufi xapaKTep[cr[K rpyuTa

I4T3 p ps Wg wp E c, rp fpaHcocraB
Moso-

JI}tT

Hapyr.
cTpoeHr're

3leuexr 4n. Cyuxnox
rBepAoff u
Tyroruracruq Hotr

xoHcucTeHt[ru

l0 l0 l0 l0 l0 6 o l0

P4ggqqylg Clmnxox
MtrKoruracrfiqHon H

TeK)/qernacruqHbrt
KOHCIiCTCI{IIHII

l0 l0 l0 l0 l0 6 o 10

SneMern 5r. CyrnuHoK
TlrolnacrlclGltr r.r

MtIXOnJIaCTIIqHI'If
10 l0 l0 l0 l0 o 6 l0

3neMem 9.
Iarevxnxoanfi rpyrr c
necqaHLrM
3ANOJIHI,flCJICM,

o6so.utreHHr,rfi

l0 l0 6rr 6'r * l0 l0

I4roro: 40 30 40 JU 30 l8 IE l0 30 l0

IIpxMe.iaHr|e:
*nopuararnar rurorHocrb xpynxoo6lovovrux r?yHmB 3JreMeHTa 9 6y,aer npurnra no crrpaBoqHnxy

III.M. lllxafuepa [8], r,rs-:a HeBo3MoxHocrr onperen]rrb rurorHocrl r la6oparopuux n noreBHx ycnoBnfi, Tax

rax c rny6lr*r 13,5 u rpyrrru 3aJreraror B cocrotHnr{. MeroAbr paar.rorBoronrDlx lrMepeHlttr
rrnorHocru He pacnpocrparnercr Ha KpynHoo6rorrroqrfie soaoHachrrqeurrlre rpyxrLl.

r*le$opuaunoHuo-npoqHocrHbre xapa(Tepr{crr.rxl xpyunoobrouorxux rpyxroB orrpeaeneHH no
ueroaru(e AanrHHUC [28].

Hnrepnan oflpo6oB:rr {r oupeAeJrrercr no t[opnayne 3.3:

n:HcpA.tr*K, (3.3)

rAe n - r.rHTepBaJr olpo6oBaHr4r, M; Hcp - cpeAHrr MorrFocrE r.rHxeHepHo -

reoror[trecKoro sJreMeHTa, M; N - Heo6xoAr.rMoe KoJrr.rqecrBo o6pa3rloB, ruT; K -
KOJI}+ICCTBO CKBAKI,IH. IUT.

Pesymrarrr pacqera lrHrepBuuroB onpo6oBaulul MoHoJII,IraMIt Iro

coopyxeHlrfiM [pHBeAeHbr B Taonuqe 3.4.
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Ta6tuua3.4.

I4f3 Hcp N -t\ n

3.[e[reur 4s 2,7 l0 A 1,08

3.neuenr 4r A1 l0 4 1,88

S.neuenr 5r 6,0 10 A 2,4

3.nerrenr 9 1,1 10 + 0,44

Iloneeue acnbrmaH un zpyHmos
Coraacuo CII 11-105-97 (uacrr 1) [21] norleBble rlccrleAoBaHr.It rpyHroB

cneAyeT [poBoAI,ITL [pI{ I43} reHI,Iu MaCCUBOB fpyHTOB C qenblo:

. pacqJreHeHlljr reororlllrecKoro pa3pe3a, oKoHTypvBaHvIt JrvtHS Ir IlpocJloeB

cra6rrx r,r Apyrux rpyHToB;

. o[peAeJIeHLIx Suruvecxrx, gelloprvraquoHlr6lx H flpoqHocrHblx cBoficrB

rpyHToB B ycJroBnrx ecrecrBeHHoro 3aJleraHrul;

o orIeHK[ flpocrpaHcrBennofi uguenqrasocrz csoficrB fpyHToB;

. oueHKr{ Bo3MoxHocrr,r norpyxeHfir cBafi B rpyHTbI LI Hecyluefi

cnoco6nocru csafi.

Bu6op MeroAoB [oJreBblx LIccJIeAoBaHI,Ifr rpyHToB cJleAyer ocyulecrBJltrb B

3aBr,rcr,rMocrr4 or Br.rAa r43yrraeM6rx rpyHToB I,I qenefi [ccJIeAoBaHLtfi c rreroM

araquu (erana) [poeKTLIpoBaHut, ypoBHt orBercrBeHHocrl,I s4arvil tr

cOOpyXeHI4I{ CTeneHIl LI3yr{eHgOCTI4 I'I CJIoXHOCTI'I uHxeHepHo-reoJIOrI4qecKI'D(

ycnonufi B coorBercrBr,ur c upl4tloxeHuerr.r X CfI 1l-105-97 l2ll.
B coorsercrBr4r{ c rlyHKrorra 8.16. Cn l1-105-97 [21] orpeAerleHlle

AeQopMar{uoHHbrx xapaKTepr.rcrl,IK rpyHToB cneAyer ocyqecrBntrb

Ar.rHaMr{qecKr{Mr.I Harpy3KaMr.r, rrrraMlaMu u (uttu) npeccnoMerpaMlr, a

flpoqHocrHbrx xapaKTepI,IcrLIK - cpe3oM IrenI4KoB rpyHroB n (wnu) BpaIrIareJIbHbIM

(nocrynareruHbrM) cpe3oM no |OCT 21719-80 [29], a raKxe MeroAaMI,I

3oHAr4poBaHr4r crarr{qecKoro u AriHaMuqecKoro no focT 19912-2001 [30].
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Craruqecruu 3oHAr4poBaHr,reM r,rcnbrrhrBzrror Ar.rcnepcHrre rpyHrbr, cocraB r{

cocroqHr4e KoTopbrx rro3BoJurror npor{3BoAr.rT6 HerrpepbrBHoe BHeApeHne 3oHAa.

lstt, ucnllraurafi ucnoms5nor soxA II rnra no |OCT 19912-2012 [30].

Crarrlqecroe 3oltAtlpoBaHr{e BhIIIoJrHrror [yreM BAaBJrvtBa:e.us. 3oH,qa c

uocrorHnoft cKopocrbKr 0,5+0,1 rdrraun c [ep[oAlrqecKr.rMr.I ocraHoBKaM[ IIo

rury6une (peroven4zerrtrrfi untepaan 0,5-1 rvr), nprn Koroprlx I{c[hITaH[e

lepeBoArr B penaKcaq[oHHo-rroJr3f{[fi pexzu (<c:ra6unr.rsa{ur> ooxga),

conponox,uaeuufi r,r3MeHeHr.reM conporr,IBJleHlrft rpynra 3oH,qI,IpoBaHI,In Bo

BpeMeHr.r.

IIpn ucnurauur{ r,tsMepfior z (furcupylor: yAenbHEIe co[porI,IBreHI,Is

rpyHTa noA KorrycoM r.r BAoJTB 6orosofi floBepxHocrr,r r"ryQru rpeHr{r rrpn

BAaBJrr.rBaHr,r[ 3oHIa (q* u .f*, ilu), ucflbrranvr,r 3oxra B pexl{Me

<<cra6anusaqlrm>> (q"" z /* rIIa) ]r B HaqaJrbHrrft uolaent AoIIoJIHI.ITeJILHoTo

BraBrvBauur. (AoAamllnanus) sou4a nocJle 3aBepmeHl4f, I,rclblTaHut B pexI,IMe

<<cra6u;rr.rgaquu>> (e 
"i 

u fri, rfla); rny6r,rny BAaBirI,IBarII{t 3oHAa.

Couracso n.7.13 CII ll-105-97 [21] n cnpae rpoeKrlipoBaHr.rq csafiHux

(fyn4arraenton (c 4nznoft sa6usnux cnaft 4o 15 rr.r) cle4yer BbIrIoJIHrIrb

cTaTr,rqecKoe 30HAr{poBaHr4e.

Ilonessre lrccJreAoBaHru lpyHToB cJleAyer [poBoAIlTb Ha ftacrKurx

orAeJrlHbrx s\anuir rr coopyxen[fi. Bu6op MeroAoB onpeAenen]rt xapaKrepl{crl,IK

rpyHToB cJreAyeT ycTaHaBnI,IBaTb B 3aBLICI,IMOCTI,I OT LD( H€BHaqeHut B

coorBercrBlrlr c un. 5.8 u 7,13, c f{eroM xapaKrepa E ypoBHs orBercrBeIIHocrLI

erwxtsaunir u coopyxenni (CfI I l-105-97 n.8.16) [211.

l4cxory r.r3 rroJroxenllrl upoeKrl,IpyeMoro 3AaHI,It B [JIaHe Ia 'rpe6oaanre

HopMarr{Bnhrx AoKyMeHroB (CfI l1-105-97 n.8.3., 8.4.) [21], npoexrupyorcr l0

TOqeK CTarr.rqecKoro 3oHAIrpoBaHI,IrI B npeAeJl,x KoHrypa c[opTI{BHo-

o3AOpOB'ITeJTEHOTO KOMnJreKCa.
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JI a6 op amopn orc ucaned o oua ua

Jla6oparopnue [ccJreAoBtrnrrr rpyHToB cJreAyer BhrnoJrHrrb c rreJrrro

olpeAeneHllt ux cocTaBa, cocTotHl{g, lpl{3nqecKllx, MexaHr{rrecKl,rx, xLIM}IrIecKr,rx

cBolIcTB Nrt BbrAeJreH[f, KjraccoB, tPYntr, [oArpyffr, Tr,rloB, Br.rAoB vl

pa3uoBr.rAnocrefi n coorsercrBr4r.r c |OCT 25100-2011 [6], orpeAeneHrr r.rx

HOpMaTUBHbIX I{ paCqeTIIErX XapaKrep[CTr,rK, BErf,BJreHr,rr CTeIIeHI,I OAHOpOAIiOCTT{

(nrr4epxaxnocru) rpyuron no nJroutraArl r,r uy6une, BbrAeJreHr.rr r.ruxeHepHo-

reoJloruqecKl{x gJIeMeIfroB, rrponro3a E3MeHeHI,IrI cocrotHl,tt lr csoficrn lpyHToB B

npoqecce crpoureJrbcrBa gKcrrrryaraqur,t o6rexros.

Jla6opatopxue r{ccJreAoBaHr{rr rro onpeAeJreHr.rro xr,rMr.rqecKoro cocraBa

nOA3eMIlbX I,I nOBepXHOCTHbD( BOA, a TaKt(e BOAHbIX BbITtXeK Ll3 IJII,IHLICTbIX

rpyHToB neo6xo4r,ruo BrrnoJrnJrrb B r{enn( o[peAeneur,rq lrx arpeccr{Buocrr.r K

6eroxy r4 craJlrHbrM KoHcrpyKIILIrIM, r(oppo3troHHoft artugxocru x cruuqonofi ra

arroMIaHuesofi o6oroqraM xa6eneft, oIIeHKI4 Brrvrsuvtr noA3eMHErx Bo.q Ha

pa3Br.rrlle reonorurqecKl,tx I,I r{HxeHepHo-reororutqecKnx npo(eccoB (Kapcr,

xr.rMr.rqec(air cyQ$osux r.r Ap.) t,r BburBJreHr.rr opeoJla 3arpr3HeHnt [oA3eMH6rx BoI

n LIcToqHI{KoB rarprsnexnr Il6].
Rotwepa,no note pafiomw

Kauepamuax o6pa6oma lpoeKrupyercr nocJre 3aBeprleHr{s Bcex

f.nasHar 3€ulaqa3aruraHr{poBaHHbrx rroJreBbrx u la6oparopnux pa6or.

(aMepaIJIbHbIx pa6or rnnxerct cocTaBnenr4e oTqeTa o6 nnxexepno-reororr4qecKr.Ix

ycnoBwrx rracTKa npoeKTlrpyeMoro cTpor,rTeJrbcTBa, coAepxarrlero Bce cBeAeHr.rr,

IrpeAycMoTpeEgEre npoerooM, peKoMeHAarIu[ uo )AeTy Bnr.rrHnr r{HxeHepHo-

reoirorr{qecKr.rx QarcTopoB Ha npoeKT}rpyeMoe coopyr(eHr,re.

Orqer 06

coAepxaT6:

. rpaQr4qecKyro qacTb B Br.rAe r.rm(eHepr{o-reonoruqecKr.rx pa3pe30B, Kapr

pa3n[qHoro coAepxaHr{r, rpaQr.rron r,r r.4.;

IIHXeHepHO-reOJrOr[qeCKI{X yCnoBr{rx rlacT(a AoJDr(eH

. TIO'CHI,ITEJIbHYIO 3ANI4CKY
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. cBoAHyro ra6nlrqy HopMaTuBHbrx u pacrreTHbrx noKa3aTenefi cBoicTB

FpyHTOB Anr 14HxeHepHo-feoronhqecKHX SlIeMeHTOB

Kavepalruue pa6oru ueo6xo4uuo ocyulecrBnf,rb B npoqecce

rrpor43BoAcrBa noJleBbrx pa6or (rexyuyro, npeABaplrreJrbHyro) r4 nocJre r{x

r.rcclegonauui (oxou.rareltuyro3aBepueHHq fi B6rnoJrHeH14r la6oparopHsrx

KaMepanbHylo o6pa6orxy u cocraBJleHI,Ie rexHlrqecKoro orr{era r.rJILr 3aKJrror{eH}ur o

pe3ynlTarax rrHxeHepHo-reoJrorfiqecKux n:ucxaHufi ).

Ta6nuua 3.3.
Cso,quan ra6,.r[qa Br{AoB t{ o6reuon pa6or

N9N9

n/n
B14ur pa6or

E4nu.

h3Mep.
O6tean npt,tMe,]aHhe

1.
C6op r,r o6pa6orxa MarepltanoB r:urcxasri
n pouJn brx neT

Mec. I n.5.2 Cn 11-105-

97 tlacrb 1

flpe4eaprrenoHan pa:6r axa h nnaHoBo-

BbrcoTHan np!1BF3Ra teonor qecKrlx

esrpa6orox
TOqKA L4

n.5 CHrn 11-02-

YO

3.
Mexa HHqeckoe KonoHXoBoe 6ypeHte
cKBax{r4H AxaMerpoM Ao 160 MM

cxs/n. tlrl. 4/60

n.8.3-8.5,8.7

cn 11-105-97
gacrb L

A 016op aaoHonrroB rnhHxcrbtx rpyHroB
MOHO.'lI,17 30 n.7 .14, LLg

cn 11-105-97
qacrb 1

5. 016op o6paaqoe rapyueHHoi crpyxrypbl o6paseq 10

6. Or6op npo6 BoAbt Ha xhMaHa,nx3
npo6a

7. Crarrvecxoe :otgxpoBaH e rpyHToB
xcn btTaH14e

10

n.n.5,8; 7.13;

8.16

cn 11-105-97

lacru 1

8.

l4cnbrraHrn rpyHToB crarr4qecK14M14

BAaSn14sarcqrM Harpy3KaMuHa

HarypHyro cBalo
cnbtTaHre

n.7.13 Cn 11-

105-97 tlacrb L

a.

.Ila6oparopHsre pa6orur:

n.n.5,11;8.19

cn 11-105-97
tlacrb 1

- on peAeneHhe tt-13xxo-Mexa H hqecKhx

cooicra rpyHroo;
MO HO.N UT 30

- onpeAeneHHe cocraea n Qrsrvecxux
cBoicrB rpyHroB; o6pa:eq 10
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- onpeAeneHxe rpaHynoMeTph'{ecxoro

cocTaEa;

o6pa3eq 10

- onpeAeneHHe x0300x qr4eHTa

BbrBeTpe.nocTt4 H xcTrpaeMocTh

o6pa3eq 10

10. - xt4Mt4qecR[i aHanH3 BoAbl a H an l,i3
rocT P 51592-

200011. - aHanq3 BoaHoi BbrT9xK9l aHa.nh3 4

12.

- onpeAeneHre Koppo3xoHHoi aKThBHocTl4

rpyHToB x 6etony, ctann, cartqoeofi I
ar ntlau x reeoi o6onoqxau xa6enn

npo6a cn 28.13330.2012

13.
M r.rxpoceicuopa ioH rpoBaH he

repprrop14rl
KOn-BO

n poQrnei 1 PCH 60-86

74.
Kamepaa uran o6pa6orxa MarepranoB
6ypoeurx, na6oparopHurx, reoQn:rvecxux
pa6or r noreasrx uccne4oeatlli rpyxroe

KOM n.n eKC 1
n. 8.20

cn 11-105-97
gacrb 1r). Cocta gresue rexxhqecxot'o orqera oT.reT 1

t6



3.3. MeroArrcanpoeKrnpyeMurxpa6or

To n o eeo des utt e c rc u e p a6 o mot

Tonoreo4eonvecrr.re pa6orrr 6y4yr nrnrovat s ce6r raxeoMerpfiqecKyro

cseMKy, KOTOpUTT [O3BOI_'eT O[peAeJrrrTL rrOJrOXeHr{f, TOqKr,r MeCTHOCTU KaK B

ruraHe, TaK r4 rro Bhrcore oAHr,rM BrlB4poBaHr{eM rpy6ofi TaxeoMeTpa na peftry c

nanec€nnofi Ha Hee ruraJlofi. Taxeouerpu.recryn cbeMKy rleJrecoo6pa3uo

Bhr[oJIHlITb SneKTpOHHbIMIl t4rIr4 HOMOTpaMMHbIMLI TUIXeOMeTpaMr,r,

uo3BoJutrOqfiMlll aBTOMaTItqeCKId UoqrqaTb [peBbIIUeHI4{ I{ rOpI{3OHTaJIbHbre

lpoJroxeHnr.

feoaesnqecrne r436IcKaHI,rt 3aKaHqvBaK)Tcs cocraBleglleM IUIaHa. Ha

KOTOpOM OyAer [OKa3aHO rUraHOBOe r.r BETCOTHOe nOJrOXeHnr COOpyXeHlrI{ U

AaHHbre rrpr.rBr3Kz ocHoBHbrx c'rpol,ITeJr6[r6lx oceu coopyxeHr.Ir,r K reoAe3r,rqecKor4

oorone [21].

Eypocwe pa6omu

flpoxo4ry ropHhrx arrpa6oror cneAyer ocyulecrBJrtrr, KaK rlpaBltlro,

MexaHr.r3lrpoBaHHErM cflocoooM.

Bu6op Br{Aa ropulrx nrrpa6oror, cnoco6a u pa3uoBllguocru 6ypeHu.e

cKBaxr.rH cJreAyer rrpor,r3BoArirb l{cxoAt Es rlerefi vr Haglaav,envr^ BLrpa6oroK c

fleroM ycnonufi 3aJreraHriq, Br{Aa, cocraBa r,r cocrotnllt rpyHToB, Kpenocrll

rropoA, HaJrvtqptr^ rroA3eMHbD( BoA u nanae.raerlofi rny6unu u3yarenut

reoJroruqecKofi cpeasr [6,.

flpoerrou npeAycMarpr{naercx 6yperfie 4 cxsaxuuu rrry6r.Iuofi 15 r'a alr
:'Aan:ul. c[oprllBHo-o3AopoBr.rreJrbHoro KoMIUIeKca. Bo scex cxraxr.rnax 6yAyr

oro6panu o6pa3rlEr HapyrrreHHoro LI Henapy renuoro cJIoxeHLIt. O6urraft Merpax

fypeuun cocragrrer 60 rra.

flo HtBHarreHr.rro cKBuDKr.rHLr [oApa3AeJulorct Ha 3oHAlrpoBoqurle,

pa3BeAoqHbre, rr,rAporeoJror[qecrr.Ie Id cnequallEHoro Ha3uaqexnt. Ilpoerrnpyercr

6ypenne pa3BeAoqHlrx crB€Dntrr. Hagnaqenae pa3BeAoqHbIX cKBaxI{H

3aKrrroqaercr B AeruurEHoM rl3freHlrn reoJlon{qecroro pa3pe3a. O6paseu rpyxTa

(repn), ussreraeMrri lrs pa3BeAoquofi cKBOru4HbI, cJlyxlrr Art onpeAereHllq
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oco6eHHocrefi reoJrorurqecKoro p$pe3a, rlocneAoBaTeJlbHocrr,r B 3aJIeraHLuI cJIoeB

lpyHTa, I,Ix MorrlHocrr,r r{ loJroxeHr,rr KoHTaKToB, TeKcD/pHbrx r,r cTpyKTypHEx

oco6erHocrei rpyHTa (croucrocrr, orAeJrbHocrb, AltcflepcHocrb, Tr{[ crpylcTypbl,

HaJrt.rque [poMa3or, tHe3A, BKJIIoq elluit u r.4.)o nnornocrlt I,I KoHcl,tcreHIII,IIl

rPYHTa, COOTBeTCTByIOqEX TIpUpOAH6IM yCJrOBr.rrM, BJra)rCHOCTr,r r4 BOAOHOCHOCTH

rppm [6].

Bcero suAereno rpn rr{rra cKBa)KnH. Kaxrrrfi TI{[ o[peAensercr rrry6zxoft

LI ALIaMerpoM cKBtDKI{Hhr. frry6una pa:tBeAorlulrx cKBEDKUH Ha AaHHoM f{acrKe

cocraBJlter 15 u, uosrouy flpr{Menrerct rropoft TLItr, KoropLlft o6reALnr.ret

crBax[Hbr cpe4Hei rrry6znu (lo 10-30 t',t). Eypenue errx cKB€DKIIH

ocyulecrBJrrercs rr€rBHbrM o6pasou flepeBo3I4M6IMlI lr caMoxoAHrrlrau 6yponrrun

ycranoBKaMr{. B sror'r rrdrre BLrAeJrrror rpz rpyflflhl cKBtDK[rH, Heo6xoAttlr,to

[pr4Menr,rrb BTopyo rpymry cKBaxnH, rpe6yrourrx 3aKpeIUIeHI,Ie o6caAHuuu

rpy6ar"rn roJrbKo HaqaJIbHLIx Nnrepaanoa [6].

Btrdop cnocofia fypenun

Br,rg u cnoco6 6ypenra-a neo6xo4nuo nrt6uparr B 3aBLIcltMocrI,I or cnolcrs

lpoxoArrMbrx rpyHToB, Ha3HaqeHLIJI r,r rrry6nnrr cKBa)Kt4 H, a rarxe ycloruft

npor.r3BoAcrBa pa6or r r,rMerou${xct rexHl{qecKnx Bo3Moxuocrefi. flpr,r srou

ru6pannrrft cnoco6 6ypeuu.r AoJIXeH o6ecnequsarr yAoBnerBopl'ITeJrbHoe

KaqecrBo r,rHxeHepHo-reororuqecxoft un$optrlaquu o lpyuTtlx LI AocraroqHo

BbICOKyIO [pOr{3BOAr,rTenbHOCTE.

CxsaxranEr rulantlpyerc-t npofttu KoJIoHKoBEIM MexaHI{qecKr4M cnoco6ou

(BcyxyoD c [oJrHbIM or6opou repna.

Bpallarearuoe (rononxoroe) 6ypenr,re flBII ercr. oAItHM I{3 nau6onee

IIIr.rpoKo [pl{MeHreMbrx Ea LIHXeHepHbIX I,I3EICKaHISX CUOCO6OB UpOXOAKIT

cKBaxr.rH. Ocnonnrruu [penNfyIrIecrBaMLI ero tBJrtlorct Bo3MoxHocrE npoxoAKI'I

cKBZI)KI{HbI IIOqrr,r BO BCeX pa3HOBLIAHOCT'X rOpHbIX nOpOA, [pOCTOTa TeXHOJIOTII4,

BLrcoKoe r(aqecrBo IIpoLI3BoAcrBa pa6or, nonuureHHarl rlpol'r3Bo.ryrreJrbHocrr,

Bo3MoxHocrb rroJrfIeHI,It KepHa 6e3 HapylrreHl{ff upnpoAHoro cJIoxeHI{t rpyuTa'

.{uaverp nopoAopa3pyu€uouero IiHcrpyMeHra: 151 tuu [6].
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B or6op fypoeo il ycmtnoexu

B npoerre rrJraHr,rpyercr [cnonb3oBaHve 6yponoft ycraHoBKI4 yBP -24-2

(puc.3.2). Ycranonra VBP-2A-2 cMoHrI{poBaHa Ha Iraccr anroIrao6ruLr 3I4JI-131

Texnr.rqecxar xapaKTepncrr,rKa npraBeAeHa B ra6twJe 3 .4.

Ycranosxa pa:rBeAoqnoro 6ypeur.rr Y?B-21^-2 upeAHa3naqeHa gJl.r. 6ypeuvr

r,rHxeHepno-reoJror[qecKux, reoQnuuecKr.rx H crpyKrypHo-florlcroBrD( cKBaxI,IH

BparrlareJrluhru cnoco6orrr c orrr.rcrKofi 3a6ot cKBaxlHbI rrpoMblBKofi, upo4ynrofi

r,rJrn rpaHcrroprnpomofi paspyrueuuofi flopoAbr Ha [oBepxHocrb IIrHeKaMu,

Vcranosra r.rMeer nepeMerqaroullrftcs BpaIuareJIB c rLIApo[pLIBo4ou, roropu[

[cfloJrb3yercr B qpoqecce 6ypewut, Hapaq]tBztHllt 6ypunrnoro r.rxcrpyrleura 6er

orphrBa ero or sa6os H BbrnoJIIUIer coBMecrHo c rI,IApo[oAGeMHI,IKoM pa6ory no

crrycKy-rroAbeMy r.rxcrpyMeHra lr ero rloAaqy npn 6ypenxa [6].

Eypenre npot't3BoAl4Tct BpaIrIareJIBHbIr'r cnoco6orr.r c npolrrrrxoft ulu

upoAyBKofi cKBaxrdnbl I,IJII{ IIrHeKaMr.r. Yctanosra YPE 2A-2 npuaogl,ITct B

4eftcrnrne or ABnrarer.f, asroMo6rffrr. flepelrtelqaroqr.rfic-t no Maqre Bpaularerb c

fr,rAponpriBoAoM ucrroJrnyerct rlpld 6ypeuuu, HapaqLIBaHLILl 6ypulruoro

r4ncrpyMeHTa 6es orpblBa or sa6or I,I BBI[oJIHter coBMecrHo c

n{AponoAbeMnnxorr,r pa6ory no crrycKy (noareuy) LIHcrpyMeHra I{ ero IIoAaqy

nplr 6ypenr.u.r. Bpaurarem rrepeMelllaerct rro Maqre rrpI,r rIoMoIrIu rurpoqldll{HApa

In tanesofi crrcreMhl. fu4paanlrvecxnfi lrexauugM crrycKa-nogr€va u fioAaqfi

raHcrpyMeHTa o6ecneqlrsaer oIrrI,IMtuIlHoe ycvlme no.qaql4, B ToM qllcne u flpll

6ypeur,rrE rrHeBMoyAapHI{I(aM}r, E flo3Bor-ser Becrl{ BhrcoKos(f(fexrunxoe 6ypenue

no [opoAaM aro6oi Karefopull Kpe[ocrlr. Ynpaaneulte ycranoarofi [onHocrblo

rnqpoSuqupoBano u cKoHueHTpIlpoBaHo Ha flynbre 6yplrnrrqura. Ha nylrre

HaxoAsrcr KoHTpoJIbHhIe npu6opn lr peryttrophl yclzrifirr. na sa6oft, cKopocr[

[oAaqr4 r,r [o4beMa, a raKxe qacrorbl BpaIqeHI{t uIII{HAeJrt npaqarenx [6].
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Puc. 3.2, Byposar ycranorra VBP-2A-2 [61
I -arrouo6ur;2 - ausenbultr: ,@rrareJr6; 3 - pe.qrrrop;4 - ne6eg6a c y4apnrw

MexaHr{3MoM;5 - ranat c galrror"r; 6 - xanar no,q6eMa Mambr; 7 - uavta;'8 - ne6eA4a noArerr,ra
ua.rru; 9 - pa34arorruuu Kopo6Ka; 10 - parrla cranra; I I - rpaqarenr (porop).

Eyponaa ycraHoBKa pacnoJroxeHa Ea cBapHofi paMe c ABylror crofiKaMr.r. Ha

rrr,rxHeM ocHoBaHr.Il.r paM6r 3aKperJreH 4pI{BoAHo[ grura'relr c BcTpoeHHbrM

DIaBHbIM $pzrqaonorra. A"rararenr nepeAzreT BparrleHr,re KoHnqecKOMy peAyKTopy,

3areM rrepe3 rlerrHyro nepeAaqy - Ha pa3Aarounyo xopo6ry, yrpenneHFryro Ha

AByx cTofiKzlx paurr. KopooKa o6eclequBaer rrpr.rBoA rroABr{xHoro poropa,

IIJIaHerapHoft re6eAKr4 u rparqarenr [6].

Ta6rnqa 3.4.

Texnu.recKas xapaKTeprrcrrrra ycraHoBnn VEP-2A-2

IIapa irerpbl 3Ha.reHtrs
fny6mra 6ypeuur, u, trpl,t ,{r{aMETpe cxBaJruH, MM:

I 18 c npoMbrBxof
93 c npouuaxoi
135 c npo.rynrofi
135 uuexaur

100
200
30
30

HaqanbHHfi axaMcrl, cxBaxxHhl. MM 190

,llravem 6yplrmrox mv6. r'ru 60,3
9acrora apaqexxr, o6/MHH 14O.225:325
Kpyrrqne uouerrrH, nepe,[aBaeMlre Bpaqarereu, Hr*r 1580:990:690
Trn lloaa.ru Kaxaruae c npnroaolu or

ruIlDOUHNrIHtrDA
Cropocrr noaavr, u/c: BBepx

BI{U3

0-0,6
0-l.l

l+nHHa xo,(a nolaqfi, MM 5200
fpy:ono,uneuxocrr, xH 40
flDnny,urrenlHat Hamw(a Ha [HcrDvMeFr. xH 26
Maqra:

B6ICOTa MaqTbl, MM

anrsa 6ypmusx my6. r'.r.ru

Crapnar u: rpy6
8370
4500
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YTOJI HAKJIOHA MAqTLI OT TOOI{JOIITAJIT'. II,AIIVC 90
MoqHocrf,, nepeAaBaeMar pa3,laroqHoft xopo6xoft aBmMo6ldu

'[nr npxBo.ua Macnocrdrrutr{ It 6ypoBom Hacoca, xBr 44
Eyposofi Hacoc:

uoaa{a, /c
.uauesne. MIIa

HB-32
l0

4.0
KoMnp€ccop:

flo,qaqa, MYMuH

naBneHHe. MIIa

KT-7
6

0.45
faoaDnrBr B TDaHcnopfioM noJroxeHHlr. MM 8820x2450x3370
Macca vcraHoBK[. Kr r0080
B roM .rlcJre Morr[Dveuoro o6oDv.[oganu.r. xr 4370

O6caAnne r 6ypnnbnBre rpy6hl coeALIHJIIorct c poropoM IuapHLIpHbIM

xorvryToM co cMeHHbrMr{ rurarrrKaMfi Ars cooTBeTcTByloqero 6ypenu.a rpy6.

OurqurearnErMr,r oco6el{HocrtM}r ycraHoBKI,I tBJuuorcs: nlApaBrlrqecxarl

floAaqa; rllApaBrl{qecKlrfi 3axr.rMHofi uarpoH; IIoAbeM Maqrbl ocyqecrBJlterct

rr,rAporlr{Jrr.rrrApoM [6].

Eypoeoil uucmpyrtenm

Ilopodopaspl,atapquil uHcmpyweHm - pe6pucrLle KopoHKIt M5

Ar.raMerpoM l5l,ll2 r.r 93 naIvr. flpe4nasnaveHbl AJI' 6ypenw KaK curMblx M.srKI{x

nopoA, oTrltqarcIl[D(ct cKJIoHHOCTETO K BCTD II,IBaHI,nO ]I HeyCTOftUraeOCrU, :rar u

MrrKux flopoA c nponnacTKaMl,I 6oree TBepAbrx Ao IV Karerop[[ IIo 6ypl{Mocrl'l lI

[Ie6eHncro-rareqHbD( orJro)KeHI,Ifi Ao V rareropuu Q'lac 3.3) [71.

Xaparrepnoft oco6eHHocrblo 6ypenux

TBJUITTC' BbICOKUe MeXaHI{tIeCKI'Ie CKOpOCTI{

6omuroro KoruqecrBa Kpy[Horo [ulaMa. B

9Tr{Mr,r oypoBbIMI,I

rI, I(aK CJIeACTBIIe,

9Tr.rx KopoHKflx Ha

KOpOHKaMI,I

o6paroranue

KOpOHOqHOM

83

Pnc3.3. Pe6pucrue KopottKlr rrna M5 [7]



Konbrle r(perrrr (npurapunator K Hapy)KHoft norepxnoctvt wtrl^ B n{rs€x ropl{a)

MerarruqecKr,re pe6pa, KoropEre o6ecnequsanr 6onrruue 3a3opbl MexAy

crenKtrMr.r cKBaxr,rHlr lt KoJIoHKoBoft ryy6u. Koponxu apMl4pylor KpyTIHrIMI{

flJracrurlaMr.r rBepAoro cnJIaBa, IrJrorrlaAbro ceqeHl{t lo 50 - 60 rr,rrr,r2 [pI,I TonlqtrHe

Ao 10 rr,rrra, yKperrJreHHbrMu na pe6pax, a raKxe HelocpeAcrBeHHo Ha Koprlyce

KopoHoK; orAeJrbnrre runhr KopoHoK IrMeIor cryneu.rarufi sa6oft. B 3aBlrcrtMocrl{

or ycroruft npI{MeHeHLIJI KopoHKLI apMl,Ipylorcs p$IIaMLI pa3nruHblx pa3MepoB:

. Ar-s 6ypeHr,rt B MffKr4x flopoAax c BKJIIoTIeH[IeM npocJloeB TBepAbIx

oAHopoAHErx flopoA rlpuMennor 6olee MeJIKI,Ie pe3IIhI-BocEMI,IlpaHHuK]r,

rroJrLre BocbMI{rpaHHLl KI{ LI Ap.

. 4ra 6ypeHns MtrKr.Ix flopoA c rlpolJlacrKaMn rqe6enncro-raJleqHblx

ornoxennfi [pI{MeHrIIor Kpy[HbIe nJlacraubl pa3MepoM 5x19,5 uu.

Eypwtuuorc mpy6ut cJlyxar Ant cnycKa 6ypoaoro cr,aprp1a B cKBa)KI'IHy,

nepeAarlu Bpz[IIeHI,IJI IlopoAOpa3pyualoqe]"ry I4HcrpyI!{eHTy c IIoBepxHocTI'l or

Bparrlareff cTaHKa, flepeAaqr ocesoft Hafpy3Kr.I xa sa6oft cKBUDK]IHbI, noA6eMa

6yponoro cnapfrAa Ils cKBaxI4HhI, Tp:urc[oprllpoB(u KepHa 14 JII'IKBI'I,qaIII4]r anapuit.

Ipoerrr.rpyeT cc rcrorb3oBaHlle crulJlbubrx 6ecuronnru< rpy6 CET M3 50.

Ronow<oeorc mpy6ot [peAna3Haqeun glr uplr€ua KepHa, rlocJleAyloqefi

TpaHcloprr{poBKlr ero Ha IIoBepxHocTB LI [OAAepXaHI',It tryxHoro HanpaBJIeHI'rt

crBoJra cKB€DKLIHII B upoqecce 6ypeuu.r.

Odcaduue mpy6at 4peAua3HaqeHbr AJII 3aKpe[JIeHI{t Heycroftqusrx creHoK

cKBaxr.rH, rIepeKpbITLIt Halropllhrx I'I [oHrolIIEuoIIIrD( rOp[3OHTOB, I{3OJI'q[U

BLrrrreJlexatqrlx Tonul oT [poAyKT]rBnrrx galexeft c IIeJIbIo n< Onpo6oaanu.t l4JIu

oKcnJryararlt,ru I,r 4nx 4pyrux qenefi.

O6parqu HapyuelrHoro cJIoxeHI,It orSupator I'I3 I{HcrpyMeHTa, KoropblM

yrny6lnor cKBDKIIHy; ErA or6opa o6pasqon HenapyureHHoro cJIoxeHIrJI

rrpr4Menrror cneqra rbHhre ycrpoficrea - rpyHTorIocEr (puc.3.4). B coorsetcrnuu c

ra6nnqefi ll |OCT 12071-2014 [31] rus r]rnllcrblx rpyHroB rnepAoi,
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MJI|KOTIaCTLIqHOfi KOHCI{CTeHIILT}I lrCnOJr63)[OTCt BAaBnr,rBaeMbIe fpyIITOHOCbI I-B-

1, fB-3. Texxrrecrar xapaKTepr,rcrr{Ka rpyHToHocoB HuxoALITct s ta6al,tqe 3.5.

Ta6nnua 3.5.

Texnonoeua fypeuua

Bpaqarearxoe (rononroaoe) 6ypenue 
^Brr,.erct 

oAHIM rag Hal'I6oree

pac[pocrpaHenublx cnoco6os rrpoxoAKtl cKBaxIrH rrpr,r IlHXeHepHbIx

u3hrcKagr4rx, O6rr.rHo oHo BeAerct yKopoqeHgblMn peficauu (0,5-1,5 tr't)

EypeHue (BcyxyloD [pLIMeHJIerct l.;t's' 6ypenus [JIorHEIx nII{HI{crhIx I'I

pyxJrrKoBhlx nopo4 (rpanr.rftnue u ApecBtHEIe rpyHThI' DII'IHlrcrBIe rpyHTbI-

cyHrrlHKI,I u cyflecu c BKIIIoqeH[xMLI rpaBus r,t qe6nt 6olee 20o/o).

Ocyruecturercr rBepAocIUIaBHbIMLr KopoHKElMlr rIpH qacrore BpaIIIeHnt

6ypoeoro cHap{Aa He 6olee 60-150 o6/uuu, npu ocenofi Harpy3xe xa 6yporyo

KopoHKy 3-6 KH. 3aKJlr.rxusanr.re KepHa [poI{3BoAI{Tcs rD/TeM 3ar}rpKI'I <(Bcyxyn>'

.uJr{ qero neo6xo4r4uo nocJreAgl{e 0,05-0,1 v peftca 4poxoAlrrb c nossIueHHoft

Puc.3.4 lpynronoc BAaBJrrlBaeuufi [631

Texnn.recKaq xapanTep[crl{Ka rpynTonocoB

fB-l fB -3
HaD\T(HhIfi rltaMem rlyHroHoca. MM 108 I l6
Jllnna- uu 605 785

HaDlrrcGlf .[uaMerp xoDrryca. MM 108 108

Jluavgrp sxorHom orleDcrxc 6arrrMar4 MM 96 96

JIrr.rHa KepHonD[eMHofi fl.rrL3bl. MM 450

Haovxrntft .ut,tauero ruJrh3LI. MM 100

BHwDeHHHf ,[HaMerD rt,|Jlb3LI. MM 91

Yror :aroqxu 6anntara. rpaa. 7 l0
Macca rpyFroHoca. Kr 8,6 l? 5



oceBofi Harpy3Koi Ha 3a6ofi. MexaHl,rqecrat cropocrb KoJIoHKoBoro 6ypenut

(BCyXyrc) B 3aB[c]TMOCT]r OT rpyHTOB xOne6re'rcq ot 0,05 Ao 0,5 Ira/nann.

Xorr Aasuufi rzg 6ypeuur Hocrrr Ha3BaHLIe <Bc)D(yIoD, on ne4ercr lu6o

npr.r H€urrlqut,r Bogrr B crBar(une, ru6o c uoAnusottt [7].

If on ee orc ucc,ne d o e aa un epyHmos

H

MeroArr noJreBLrx ucnrtranufi rpyHToB 3oH,ryrpoBaHI,IeM flp[MeHtlor B

OIIEHKI,I BO3MO)KHOCTI,I

[orpyxeHl,It;

KOMTUTeKCe C ApyflIMI{ BI,IAaMLI I,IHXeHepHO-reOrOrFIecKI,IX paooT LIJIII OTAeJI6HO

NIg,:

a BbrAeJreHnt r.rHxeHepHo-reoJlo|I{llecKllx 9JIeMeHTOB (TOnIqLIH6I CJIOeB

JlrH3, rpaHlrrl paclpocTpaHeHE{ fpyHToB pa3II,FIHbIX BI4AOB

pasuonr.r4xocreft);

oIIeHKr,r flpocrpaHcrBennofi uglraenqr.rBocrll cocraBa u csoicrs rpyHToB;

olpeAeJleHnr rny6tnu 3aJleraHlr.s KpoBJTLI cKaJIrHbIx

Kpy[HooonoMoqHbD( lpyHroB;

. KoJll{qecrseHHoft orIeHKI{ xapaKTepl{crl,Ir $aruxo-uexaHuqecKl'Ix cnoficrn

rpyHToB (nnonrocru, MoAyrs 4e$oprr,raquu, yfiIa BHyrpenHero rpeHI'IJI I'l

cqenJreHr4r rpyuroa u 4p.);

o[peAeneHLIJI CTeIIeHLI ynnOTHeHLI' fi yfipoqHeHl'lt rpyHToB BO BpeMeHI',I lI

rpocTpaHcrBe;

sa6usKu csait u oflpeAeneHl{s rrry6unrr rx

vl

t4

a

a

o[peAeJIeH]It AaHHbx Ar,a pacnera ceafurrx $yn4arraeHron;

rroJrf{eul4t AaHHbIx AJUI pacqera ru< necyueft cnoco6noctu;

nrt6opa Mecr pac[oJIo)I(eHlIJI orIErrHbIX [JIoIqa,4oK u rny6lturr [poBeAeHurl

loJreBlrx ncnrrrannft, a raKxe uecr or6opa o6pa3IIoB rpyHToB Ar-s

na6oparopHux I,IcnbITaHI,t[.

craruqecroe 3oHAr{poBaHne fpyHToB ocyulecTBJreHo ycranorxofi cll-59 c

KoMrureKroM arraparyPbl ufII4KA-15" coDlacuo |OCT 19912-20121301'

a

a

a



Koumerr no3Borqer orrpeAentrb I,t perl4crpl{poBarL yAeJIbHoe coflporl{BJreH}Ie

rpyuTa KoHycy 3oH,qa, yAeJIbHoe co[porl4BJleHue rpyHTa ua uy$re rpetllt,

rnyonHy [olpy)KeHr.lr 3oHAa I{ KoHrpoJILIpOBaTb BepTLIKaJIbHOCTb norpyxeHl,Ls

3OH,IIA.

Kouuren armaparypbr III,IKA- 15 cocrorrr It3 3oHAoB, coeA[H[TeJIbHoro

xa6ets u perrrcrpr.rpyroulero npu6opa, flo3BoJltloulttx B rlpoqecce crar]rqecKoro

3oHAnpoBaur{s [oJrf{arB n qatpponona BI,IAe yAeJIbHoe coupornBJleH}re rpyuTa

Konycy aon4a (qc, MIIa), y4enrHoe conporl{BJlenlle rpyrrra na rvry([re rpeul{t

son4a (fs, rIIa). [Srt ronf{eur,rr nepequcreHHrlx rapaMerpoB B rpynr

3aAaBJrr{Baercr 3oHA Nts crar[qecxoro 3oHArIpoBaHI,rt (son4 (T17>),

coe4lrxexnrrfi c flepexoAHr.r(orvr <<T>> (yruupntenerrr).

B rorrnnerr BXoMT Bc[oMorareJrLHbre fipucfloco6renr,Ls: oroJIoBHI4K

paspesHoft Anr 3aAaBnuBanr,rr, oroJroBrrlrK pa3pe3Hofi AJrr rr3BJreqeHr,rr.

3onA, ga,qasr[sae ,6rfi B fpyxT, coAepxr.rr AarqnKrr r{ qpeABapr,rrenbHbre

ycurfileJru curHzrJroB. .{arvurlr BocrrprdHuMalor r,rHrfopruaqnlo o rpynTe LI

npeo6pasyror ee B gJIeKTpI,rrIecKI{e crinrturlr, Koropbre ycnJr}rBzrrorct

gJreKTpoHHhrMu 6noraua lr [epeAaKrrcr no xa6erno r npn6op,

Ynpaareuue pa6orofi KoMrrrreKra an[aparyphr I]IIKA BbrrroJrHrercr c

noMorrlbrc opraHoB yrrpaBnenus, pacnorroxerrurrx Ha Koprryce II{Y [30].

B flpoqecce 3oH,qr.rpoBanr.rs Heo6xoAuN.ro ocyulecrBJurrr nocro.f,HHrrfi

KonrpoJrb 3a Beprr.rKlrnbHocrbrc [orpyxeHr.rr souAa. B cJryqae 3naqureJrbHoro

conpOTI,IBJIeHLIt, BbBBaHHOTO 14 CKpI,IBJIeHIIeM CKBaXI,IHbI, 3OHI I{3BJIeKaIOT I'I3

rpyHTa r{ [oBToprror r{crrrrrrrH}re s Hosofi TouKe 3oHAlpoBaHLIt ua pacc'rotuuu 2-

3 u or npexxefi.

I,{lctttttantue 3a(aHqLIBzlIor nocJle Aocrr.rxeHr,rr saAanuofi rrry6unu

flofpyxeHl4lr 3oqa ltnu HeBo3MoxHocru 4aarueiurero BAaBJII,TB arvt u3-3a

grrcoroft IUIorHocrLr fpyHTa (<orKa3>. flo oxoxqaxzv vcrrbrranvfl 3oHA lcBneKEuor

tt3 rpynTa, a cKBrDru.rxy raM[oHnpyrcT. Perucrpaqrro pe3yJlbraroB LIcnhITaHurI

lpor.r3BoAsT B )KypHaJre prcrTbrTa}Il4.s.
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llo Aannrrrra urvepenufi, uon1^rexnblx B flpoqecce uc[bITaHI,It, Bblqttcrtlor

ycJroBHoe cTaTlrqecKoe coupoTr.rBJleHlle rpyHTa ps.

Ta6r'u\a3.6.

OcnosHrre rexHrrrrecKlre AaHHbre rl xapaKTep[crnKtr KoMnJreKTa
IIIIKAaIIIIa taTvDbt

1. ffnoulaar, ocHosaHrir xoxyca rcu,u4 cu' l0
2. Yro.n nor BeDm[He xotryca 3orula. rDar. 60

3. AITAMEID 3OH,4A. MM 36

4. nuHa MvdrH meHuq. MM 310

5. Maxcr,rManbEr[ n{aMem v[nDrrrenr, MM 46

6. ,{xanarou onpereneHlt yaenlHoro co[porl{BneHlt rpynra xoHycy 3oHA4

MIIa 0.01 ... 50

7. ,[uana:on onpere,reHHr yaenbHoro colpor[BJreHnt rpyrra Ha uyrfre rpenal,
xna 0.1 ... 500

8. Harmrxeute nmaguq. B l2 + t.0
o florDe6rrevar Mouxocrr, Br (re 6oree) l2
10. TeMneparlDa oKDvxanueft cpealr. oC

.Enr npn6opa - 20 ...+40

.&n.s 3oH,(oB - 5 ...+25

ll f a6aprrrue paluepx, ur*r

npr6op l80xl20x220
3oHtr ,L,rr crarxqecxoro :onq.rpoaannr (soH,q (Tl7)) A36x'l50

t2. Macca. xr
npr6op )\
3oHlr.rr.f, crar[qecKoro :ouarDosaHxt (gos,q <T1?>)

IIo sbr.r[cneHHhlM 3HarIeHI{tM ps crposr cryneuqarblfi rpaQI,IK I'I3MeHeHItt

yciroBHoro crarr,rrrecKoro co[porLIBJIeH[t rpyHTa rlo rnyol'IHe IlorpyxeHl'Irl 3oHAa

(puc.3.5). Ha rpatpure BhlAerslor LIHrepBanbI, Ha Koropblx ycpeAIUIIor 3lraqeHltt

p, [21].
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Puc.3.5, fpa{ur rcnuranrfl rpynTo MeroaoM crarl{qecKoro 3onArlpoBatrus [211
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Onpofioeanue epyumos

Onpo6ooanueM Ha3blBaerct KoMrrJIeKc pa6or, garotg.ri sogr"IoxHocrr

noJr) II{Tr o6o6qennue noKa3areJILI cocraBa, cocrotnl,It u csoficrn MaccLIBa

rlopoA c sagannoft ToqHocrllo LI IIaAexHocrEIo, orneualotqefi creneHll

rcMenqlrBocrri rropoA, crap.vrr uccJIeAoBaHI4t rr KJIaccy coopyxeuufi .

Ans rurxeHepuo-reoJrorurqecrl{x Ii3blcKanufi npe4ycnaa'rpnnaetca or6op

o6pasqon ropnrrx [opoA c HeHapyuIeHHbIM LI HapylreHHhIM cJIoxeHI{eM, a raK)Ke

npo6 nogrr.

fitrx orSopa MoHoJr]rroB l4cnoJlb3ylorct lpyHToHochl. O6pasqrr

HapyrrreHHoro cnoxeuns or6rparorcr n 6rorcu lr MeIIrKrr. Macca or6upaeurx

npo6, n coorBErcrBlur c ra6nuqeft A |OCT 12071-2014 [31] aonxna cocraBr-ffrb

Ar.s rrr,rH[crbrx rpyHroB He Meuee l000r,4nx rpynuoo6louoquhlx He rraenee 2000

r. ,{.nr ucnrrraHlrfi e floJloqrroM 6apa6ane xeo6xoAnIr,ro oro6pa:rr npo6rr Ir,raccofi

ue rrreuee 5 xr.

O6pa:qu fpyura Hapy[Ienuoro croxeul4.t, Arq Koropbx ue rpe6yercr

coxpaHeHr{e npnpo4Hofi BJTEDKHocTI{, yKJraAhlBaror B Tapy, o6ecnevr.natouqno

coxpaHeHr,re MeJrrurrx qacTLIq rpyHTa. o6pasqu rpyHTa HapylreHHoro cJroxeHl,Iq,

AJrr Koropbrx rpe6yercr coxpaHeHue nprapo.qHoft BJIEDKHocrtr, yKJIaAbIBulror B Tapy

c repMerlrrrecn4 3aKpLIBarcuIlrMI,Ic{ KpbIIIr(aMI,L fpyur 4onxen 3aloJrHIT Tb rapy

IIOJIHOCTbIO.

Ilpo6a no4u orSupaercx n 6ecqnerxrre [po3Paqubre [oJIIrgrI'IJreHoBbIe

cocyAbl o6reuorvr 2.0 r'urpa.

Or6op o6pauloB rpyHroB u3 ropHbrx nupa6orox, a rarcI(e I{x )maKoBKy'

AocraBKy r la6oparopulo u xpaHeH[e cJleAyer rIpoI,I3BoALIrb B coorBercrBl'Il{ c

focT 12071-2014 [31].

Or6op, KoHcepBaIII4rc, xpaHexl{e tl lpaHc[oprl{poBanlle npo6 nogrr 4ne

ra6oparopHsIx rlccJreAoBanuft cne4yer ocyqecrBJlnrb B coorBercrBlara c |OCT

4979-49 [32].
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rrpu,* """of::'T:::-":;:**Iu* pyKoBo'crByrorc,

HOPMAT}IBHbIMI,I AOKYI,IEHTZIMI,I.

fpanyaor"rerprlecKrfi cocraB Ars DIItHI{crbrx u xpyuuoo6loMoqubD( rpyHToB

npoBopr B coorBercrBr{u c fOCT 12536-2014 [33]. fparylouerpnvecxnft cocraB

rr,ruucrrrx rpyHToB 6y4er onpegeJltrbct apeoMerpLIqecKI.IM MeroAoM - rryTeM

u3MepeH[c IIJIoTHOCTII CyC[eH3]rI{ apeOMeTpOM B rlpoqecce ee oTcTa}IBaHI's, a Ntu

rcpynnoo6nouoqnbrx - cI{ToBbIM, c fiocne.qrtoqefi ux rnaccu(pnraquefi conracno

|OCT 2s100-201I U6l (pnc.3.6).

Puc. 3.6. Onpegerenr.re rpanynoMerpfiqecRoro cocrara [641

Oupe4enenue IUIorHocrrI qacrllq rpyuTa, IrJrorHocrl{ rpylrra, BJIUI)KHocr}l

upupo4nofi u Ha rpaH[Ilax relcyqecrl4 H pacKarhlBaHnt nPon3BoAflT B

coorBercrBr{r.r c |OCT 5180-2015 [34].

Bnaxnocu rpyIITa onpeAer.flETcf, MeroAoM BEIcyulIBaIr[t Ao nocrornnofi

Maccbr, IUIoTHocrb rpyHTa - MeToAoM pexyuero Kon6IIa, IUIoTHoCTB qaCTI'Iq

rpyHTa - rI[IKHOMeTpI{qeCKI,IM MeTOAOM, RIIa)KHOCTb rra rpaHl{qe pacKarBlBulHr4t -
pacKaTbrBaHEeM B xIyT, BJITIJICIIOCTE Ha rpaHllqe TeKyqecT[ - neuerpaqueft

KOHyCa.

Onpedeaeuue rrnomHocmu epyHma emodou peacyt4eeo Konb4o. flnornocrs

rpynra onpeAeJulerct orHoIIreHueM uaccn o6parqa rpytrra x ero o6reuy.

Konrqo-upo6oor6opuxr cMa3hlBalor c BHyrpeuneft ctopouu roHKlIM cJroeM

Ba3enr.rna r{Jrn Koncl{CTexrnofi CMa3KI4. Bepxuroto 3aq}ruleggyrc IIJIocKocTb

o6pasqa rpyHTa BbIpaBHI{BtlKtr, cpe3arl }I3Jr}rrIIKI{ rpyrrra HoxoM, ycraHaBJll{Baror
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Ha Her{ perryrq[rr Kpaa KoJrbqa I4 BLIHToBEIM upeCCOM LIILI BprrHyIO qepe3 HaCaAKy

cJrerKa BAaBJrr{Baror KoJIBTIo B rpyHT, r[uxcnpye rpaul,Iqy o6pa:qa.q.ns r,tcnrrraHfift.

3arerra rpynr cuapyxlr KoJrbqa o6pe3aror na rrry6r.rny 5-10 rrrr'a HLIxe pexyqero

Kpzrr KoJrbrla, $oprr,rr,Ipyr cron6rlr AI{aMerpoM sa l-2 rrau 6omrue Hapyxuoro

Ar.raMerpa Konbrla. lleprEo4rrecrn, no Mepe cpe:anx.x rpynTa, JIerKuM HtnKLIMoM

lpecca vrru FlacaAK'1' Haca)KI,IBaIor KoJIbIIO na CrOl6r,m fpyHTa, He AorrycKat

[epeKocoB. llocne sanorHeHl4t (oJILqa rpyHT floApe3aror na 8-10 MM Hllxe

pexyqero Kp€ur KoJrLqa r,t orAerclor ero. fpynr, Bhlcryuuuoqufi ra rpar KoJIbIIa,

cpe3aroT HoxoM, 3aqLIuI€uoT noBepxHocTb rpyHTa BpoBeHb c KpatMI,I KoJIbIIa u

3aKplrB:rror roprl6r IrJIacrIr HKIIMLI. Konrqo c lpyHToM LI IrJIacrI{HKaMIa B3BeruI,IBaIor

t341.

IIpu onpedeneuuu wrcmHocmu zpyHma uemodou s3newueaHut

r4cloJrb3ynr o6pareq rpyHTa o6revou He Menee 50 cr,,r3 H npllAullor eMy

oKpyruryro Sopuy, cpe3uu{ ocrphle Bhlcryntuolql{e rIacrI,I. O6pa:eq o6ssgrrgarcr

ronroft npovnofi HI{TbIo co cno6o4nrru KoHIIoM 4nanoi 15-20 cIr,r, [MeIouII'IM

lerJrro AJrr TIoABeIIIITBaHI,II K cepbre recon. fIapaQI{H, He co,4epxaqnft npuuecefi,

HarpeBaror Ao reM[eparypu 57-60o C. O6nssannrrft nr.rruo o6pa3ell lpyHra

B3BerrrrrBzlror., [oKphrBuuor napatfnnonofi o6onovxofi, florpyxult ero Ha 2-3 c a

narperufi napa$ux. IIpn etorra rry3blpbrll Bo3A)fxa, o6napyxennue B 3acTblBlxefi

napalpr.rnorofi o6orouxe, yAtlJUIKtr, npoK,InbIBuuI rlx I'I 3a IaxI'IBzuI Mecra

npoKoJroB narperofi vrnoft. 3ry o[epal{I4lo IroBToptlor 4o o6paronanr'u nrotHofi

napa$unonoft o6onoqru. OxlaxAennrrfi napar[unnporannrrft o6paeeq

83BEIUI{BZUOT.

fpauuqy merEqecmucJleAyer onpeAeJltrb KaK BJID(Hocru npuroroanennofi

r{3 }rccJreAyeMoro rpyHTa rIacrLI, npu roropoi 6anaucrapnrrfi KoHyc rlofpyxaerct

noA Aeficra[eu co6ctsennoro Beca sa 5 c Ha rrry6nny l0 uu [34]'

flo o6pasqarra HeHapyllreHnoro cJIo)KeHI'It rIoMI'IMo onpeAereHl'Iq

Susnvecrrx xapaKTepucrllr [poeKTllpyerct o[peAeJIeHIle MexaHI{qecKI'Ix

uoxagarereft B coorBercrBurn c fOCT 12248-2010 [35]. llpu rpolr3BoAcrBe
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AaHHbrx aHaJrlr3oB 6ylyr ucnonr3oBarbct upu6opu sxoAtulxfi B KoMTIJIeKc ACI4C

Qnc.3.7).

I{eruepnrenruo-BhrrrucnrfreJlbnEle KoMIUreKcEr ACI4C 9To

aBTOMaTI{a[tpOBaHrIEIe rtAnOrOQytrUUOHaJIbIrbre KOMTTJIe(CEr, UpeAHd]HaqeHHbIe

4nr na6opatopHED( [cnElTauufi rpynton, a ralore ropHhD( [opoA c IIeJIbIo

onpeAeneHrrr ro( [porruocrnlD( n 4eQopuaquoHHlD( csoficrB.

Ocuoeuwe Qyux4uu ACIIC :

. ttBToMarr{lrecKoe )mpaBJreHI.Ie [poqeccoM ucnrrranr.rfi (narpyxenueu u

parrpyxoft) o6paoqon rpyHra r ycrpoficrnax, BxoAnIIII,D( B ero cocraB;

. BO3AeftCTBr,re fia UCrr6lrbrBaeMhre o6pasqrr Bepr[KulJIbHhIMII vr

ropr.r3orrrturbHhlMl,I Harpy3KaMI,I;

. rl3MepeHrr.r BeprnKaJIbHbIx I,I nopE3ortraJlbllEff Halp)i3oK, 4eftcrnyroqnx xa

o6parqrr; rBMepeHI,It BeprrIKtuIbHbD(, nopl{tolrraJlrHbD( tI p4A}I:lJIbHhrx

4erlopruaqnri o6pasqon;

o o6pa6otry p$yJlgTaroB uluepenuft, BEInoJIHeHne srr'rllcrenuf rl

onpeAeJreurre xapalmeprlcrl{K llpoqHocrtl u ge$opMnpyeMocrl4 rpyHroB;

. apx[BqpoBaHl,Ie n B[3yan]Ballno p$ynBTaroB u:ueperurft ll srrqucaeHfifi.

Pnc. 3.7. Ibncprretrbu(FBbrt[tclrrelrnrrfi rounlerc ACIIC [641

Memoduxa IIanaHIIUC. Xapaxrepncrnxu cxltMaeMocru

XpynnOO6nOIrlOuHbD( rpyHTOB C IIEIJIeBaTIIM I,I nIIIHI{cTEIM 3aIIOJIHnTeneM

peKoMeH,ryercr oqeurBarb no MeroALIKe [amFtlIlIC focctpor CCCP [62]-



MeroAraxa

HOpMaTr,rBHhrx

ycTaHaBJruBaeT

guaqenr.rfi rr,ro4yleft

OCHOBHbIE npaBr,rJra onpeAeneHr4n

geQoprvraqr,rr,r OI43I{!IECKI,IM

xapaKTepr.rcrr.rraM KoMnoHeHToB rrerBeprl,Irlnrlx Kpy[Hoo6JloMouuhx rpyHToB c

HII,IHI,ICTbIM 3AIOJIHI'TEJICM 9JIIOBNAJIbHOTO.

npoucxoxAeHzx. Co4epxanue sKlIoqeHLIfi s

or 40 Ao 90 %, Hoprraarr4BHble 3HaqeHrt Ir,roAylefi 4e$oprraaqr.lu E6 MIIa,

rpynuoo6norr,roqHbD( fpyHToB c DII,rHlrcrbIM 3arIoJIHI{TeJIeM orlpeAerrtlorc.f, rro

$opr"ryre:

Eo = r rr or rl /(0,0088.u, - 0,15 n, I, + 0,01 7),

r4e M.t - (fusr.recrnd gKBlrBuuIeHT $ynra; 1o - vucno IuracrlrqHocrlt Dl[Hllcroro

3alorH[Ters, A. eA). r t- ros(p(pr,rquenr, ytll{TblBaroqr.rft npounocrb KpyIIHblx

o6rorr,rxos (ra6nuqa 8 [ulc,lilfuIC 162]); r, - roeQQuquenr, aanncxulufi or

lpLI3UqeCKOrO 9KBr,rBaJreHTa lpyHTa fi, I{ tloKa3areJlt reKrlecTl'l

rnr.rHr.rcroro 3arorrHr.rrerrr (ra6auqa 9 [anrllJ, foIC []); * o

) rr{TbrB€Iroqufi nlornoc:rr lpyHTa, IIpI'IHI{Maerc{ pannrru 1,

coorBercrByer 3HarreHlrrM, [plrBeAeHHbrM B ra6r[qe 4 [ansllJr fulC l]; r o

ecrlrl rrJrorHocrb Bbrlue ra6nuqnoro 3HaqeHnt na 0,1 r/crra3 ; r , : 0,9,

nJlorlrocrb Hr.rxe Ha 0,1 r/cu3 u ro:}rSrecJII{ IulorHocrb HLIXe ua0,2rlcu3.

(Dusu.recKnft 3KB[BaJreHT rpynTa onpeAeJlterct no Qopnayne:

n, = p,l prl ,(l+ I ,)

t4e pt - [pOIIeHTHOe CoAepXaH[e rJMHI{CTOIO 3aIIOJIHI'ITeJI' B COcTaBe

rpyHTa; p2 - To xe (rpyunrrx o6nouron) i It - rloKa3areJlb relqrqecrli

3ANOIHI,ITCIS.

IIt npe4naputenrnofi oIIeHKLI u opueHTllrpoBoqH;Ix pacqeroB

HopMarr.rBubre 3HaqeHlit MoAyJIt; 4eQoprrlaquu rpynuoo6louoqublx fpyHToB c

r[Hr4cThrM ]r nbIJIeBaThrM 3anoJIHUTeJIeM AorrycKaeTe; ouPeAe[tTb rlo 9opMyJre c

rrcrroJrb3oBaHlleM Mo.ryirr 86" no upunoxeHl{rc 2 fiatrcIJJ, fulC [62]:

.IIEJIIOBIAJIEHOTO I{ AJIJIIOBXUUIbHOTO

cynecrx u cyrnr{HKrx 4orxno 6rr:rr

NEIJIEBATOIO }IJI}I

- roetft[nqneur,

CCJIH IUIOTHOCTb

: l,l,

ECJII'

Eo--E"orcrrco
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llpounocu rpynHoo6norraoqHhrx rpyHToB c [hLIIeBarbIM LI ILIHLICTbIM

3anoJrHr,rreJreM, TaK)r(e, peKoMeHAyerct oIreHI,IBarr rro MeroAI{Ke fiulrr,t{J, fulC

foccT por CCCP 162], Koropat ycranaBnl,IBaer ocHoBHhIe trpaBllna orpeAerlexl,It

HopMarr.rBxbrx 3HaqeHr,rft yfnoB Bryrpetuero rpeuwl I{ yAeJIbHrD( cqeunennf no

Susu.recruu xaparoepr4crr.rKaM KoMIIoHeHToB qerBepraqnhlx Kpy[Hoo6roruo.ruttx

rpyHToB c rJrr{HlrcTbrM 3anoJIHI,ITeJIeM SJTIOBIaJI6HOIO, AeJIIOBIiaJIbHOTO V

aJrJrroB[aJrbHoro [porcxox.qeHnr.

!.lrr. npegnapltrenruofi oIreHKI4 Lr opLI eHrLIpoBoqHbIx pacqeroB

HOpMaTI4BHETe 3HaqeHr,rr yrnoB BHyTpeHHero TpeHItt I4 yAeJIbHEIX CrleUeXltfi

rpynnoo6nouoqxhlx rpyHToB c rIbIJIeBarbIM lI DII{HIIorLrM 3aloJIHI'ITeJIeM

[pr,rMeHrlTeJrbHo K cxeMe HeKoHcoJIrrALIpoBaHHoro cpeaa (0 < u" < 0,6)

orpeAerrrror no $opuynaru:

rAe Qnr

Q = K$a37(0,234)"' ,

rp = rrKre,z

HOpMaTI4BHOe 3HaqeHne yfJla BHyTpeHHero rpeHl4t flpl,I

KoHcoJrnAr.rpoBaHHoM cpe3e rpyHTa HopMllpoBaHHofr ulomocru, coAepxaqero

oqenb [poqHhre ocrpoyronbHble BKJIIoqesrar (npr,I kz = lep: l), onpe4enxerct no

xpnroft 2 {;puc.3.7).

Hoprvrarunnue 3HaqeHLu yAeJIbHbIx cqenlenrlfi lpyHroB Iro cxeMe

HeKOHCOJTT.TALIpOBaHHOTO Cpesa O[peAeJItIoT rro t[optuylau:

c = rzrc p87 uo,'sl (1 + .I, )ls

c = K2K pcn2

r\e Cp - HOpMaTI'IBHOe 3HaqeHI'Ie yAeJIbHOro Cqe[JIeHI4t npri KOHcOnI'IAI{poBaHHoM

cpe3e rpyIITa nopltuponaHHofi nJIorHocrI'I, coAepxarqero or{eHE flpoqHble

ocrpoyroJrbrrlle B(JIIoqeHIrt fipr4 K2 = ro = 1, oupegea.aerct rlo puc.3.7.

3na.renlat cnru Q,t(cat Q^z) AOIIyCKaeTct upI{H[MaTb rto IpI{JIOXeHI'IIO 2

[atlr'.lilturC162].
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Pnc.3.8. IpaQuru 4rn oflpeAeJrenlrfl npoqnocrubrx xapar$eptrcrrrt( no MeroA[Ke

,{amHIIIIC [62]:

a - 3aBr cEMocrb nora:arenefi Q t u Q,z rpynnoo6lorr,rowrBDa rpyH:roB c nhrneBaTblM I'l

ruHrrcrErM 3ztrroJrrrrrreJreM or t[uruvecroro SKBHBaJIeI a ,lt.tr (rpugas 1 - roxcorr,r4lpoBamlslfi
cpel, 2 - neronconu,quporannufi cper); 6 - rpa<lur ant orpeAenennr ros([r[Iaqlreura &l no

slcra'cre:avro ,k; B - HoMorpaMMa aJIt onpeAeneHlrt cnt ( KoHcorual'rponauurrft cpes);

z - HoMorpiuMa Ant o[peAeJleHut c n2 (HeKoHcoJmlu{ponanxrfr cpes)

Onpedeneuue KopposuoHHbx cso cml ?pyHrna 6yAyr auuonHeHbl Ha

npu6ope AKAI (puc.3.8). Ananr.rsarop Koppo3l4oHHofi aKrI4BHocrI'I rpynra AKA|

lpeAHa3HarreH Arrr KaqecrBeHHofi I,r KoJILIqeCTBeHHOfi OIIeHKI'I KOppO3I{OHHOfi

arpeccl4BHocrr.r rpyHTa IIo oTHoIueH] o K craJII4 B MeCTaX yKJIaAKI'I IOA3eMHLIX

coopyxeur.rfi, B coorBercrBul{ c CfI 28.13330.20L2[36] u |OCT 9.602-2016 [191.

Pnc.3.9. Ilpubop AKAI [661
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llpu nporegeHrrr,r xrrMr,rrrecroro aHaJILI3a rpyHTa c IIeJIbIo oIIeHKI,I ero

Koppo3r4oHHoi art[sHocru olpeAeJltlor pH, cogepxaHl{e xJlop-lloua, lavrpar-

r.rouoB, o6qee coAepxaHue xene34 o6uryo xecrrocrb, KoJII'IqecrBo

BoAopacrBopI,IMEIx opraullqecKl,rx Belrlecrs. Ha ocHose 3Tlrx AaHHbrx olpeAentlor

Koppo3[oHHylo aKTLIBHooTL lpyHToB no orHolueHr4lo r cnuxrlorofi ra

anroMfinuesofi o6onoqrall xa6e[t. Arpeccr.nxocrL rpyrrroB BbIIIre r,t Hrrxe ypoBHt

rpynToBbrx BoA no orHorueHnlo K pa3JIEqHLIM 6eronau [pI{HlITo oIIeHI'IBarb

coruracHo Cn 28. I 3 33 0. 20 12 (ra6t. 5, 6, 7, 8) 13 61.

llo oro6pann6lM npo6ulM TIoA3eMHLD( BoA .rloJrxeH 6urr sunorgeH

XI'MI,IqECKIX AH'I'II,T3OBctanAaprnuft xrarrau.recrufi anutrtg. flpore4exue

rpfipo.qHhlx Bo.q flpoucxoAllr B coorBercrBlllt co cdopuurcou fOCToe. Boda

numbeaafl. Memodat ananrca 132] .

Ratuepanouue pafiomtt

Karr.repalrnax o6pa6orra MareplranoB Aonxna 6rrru BhrnoJIHeHa B

4eficrrytoqux HopMarI,IBHbIx AoKJTMeHToB:coorBercrBr,rl{ c rpe6oranuaulr

ctr 47 .13330.2012 lr 41, f ocr 20s22-20r2 1171.

Kalrepamnue pa6orrr neo6xoAIaIr'ro

npolr3BoAcrBa [oJreBblx pa6or (rexyuyro,

3aBepIueHI.It rr BhInoJIHeHux aa6opatopnrrx

KaMepzrnbHyro o6pa6orry u cocraBJreur.re rexHltqecKoro orqera I4JII'I 3aIgIIoqeHI'IJI

o pe3yJrbTar:x LluxeHepuo-reonon{qecnl'Ix zsrtcranlrft )'

Teryuyro o6pa6otry MarepfiEUIoB neo6xoAl'tuo [po]r3BoAllTb c qeJIbIo

O6eCneqenuq KOHTpOJtt Sa nOIHOTOft LI KaqeCTBOM I'IHXeHepHO-reOJIOruqecKI'IX

pa6or z cBOeBpeMeHHOft ropperrupoBrll nporpaMMrr ugrrcraxllft B 3aBucIlMoCTI'I

oT noJD reHrrED( npoMe)KyTotrubD( pe3ynbTaToB r43brcKaTeJIECKUx pa6or.

B npoqecce rcryueft o6pa6omu MaTepr,ranoB ugstcrasni ocyqecTBJueTct

cucreMaru3al{ut swruceit MapllpyrHblx xa6ntoAexufi, flpocMorp I4 npoBepKa

onucanui ropHbD( nrrpa6oror, pa3p$oB ecTecTBeHHbIx II ltcKyccTBeHHbIX

o6naxenura, cocTaBJreHlre rpa(lr.rror o6pa6orxu rloJreBLrx nccreAosaxlrfi lpyHTOB,

ocyulecrBJrtT6 B flpoqecce

npeABaprrreJlbnyrc) u flocJle I'Ix

lrccJreAosaHlli (oronvatelrxyro

KaraJloroB r,I neAouocrefi ropHblx rupa6otor, o6pasqon rpyHroB u npo6 ro4u



Anfl na6oparopHErx r{ccneAoBaP.fiir, yBfl3Ka Mex.q/ co6ofi pe3yrbraroB orAeJIbHbIx

Br.rAoB lrHxeuepuo-reoJrofl{qecKllx pa6or (reoSrc[llecKltx, ropHhlx, rIoJIeBhD(

uccre4onanuft rpyHToB rr Ap.), cocraBJreHr.re KoJIoHoK (onucaxuft) ropurrx

rupa6oror, npeABapr.rreJrbHhrx r,IHXeHepHo-reoJIoruIqecKLIx pa3pe3oB, Kaprhl

$arruuecroro Marepr.raJra, npeABapr,rrenrHhlx ltnxenepHo-reoJlorluecKlrx u

rr{AporeonorlrqecKrix KapT r.I notcHLITeJIbHbIx 3aIr}IcoK K HI,IM.

flpn ororuateruroft KaMepaJrbuoi o6pa6o, re [poI{3BoAI,Ircfl yroqHeHlle I4

4opa6o'rra [peAcraBJreuHbrx rrpeABapI/rreJIbHbIX MarepLIaJIoB (n ocHoanou uo

pe3yJrbraraM na6oparopnrrx rccreAosaHl,Ifi fpyuroB r.r npo6 noA3eMHErx Ir

loBepxHocrHhrx no4), oSopr,aneur{e reKcroBslx n rpa$r,ruecrux flprrJlox enu u

cocraBJleHr.re reKcra rexHlrtlecKoro orqera o pe3ynbTaTzx I{HxeHepHo-

reoJror[qecKr.rx usrrcraxr,Ift, coAepxaqero sce Heo6xoAI,IMbIe cBeAeHLtt n AarIHhIe

o6 voy\envur, oIIeHKe u [porHo3e Bo3MoxH6D( r.rguenenrafi [HXeHepHo-

reoJlor[qecKnx ycloar.rft, a raKxe peKoMeHAaII[u rro npoelcrllpoBanulo lI

npoBeAenr,Irc crpor.rreJrbHErx pa6or n coorBercrB[Il c rpe6onanuxr.avr CfI

47.13330.2012 [4] npe4rara.aeMhlMu K MarepranaM nHxeHepublx ttgsrcranuft

Nn crpor{TeJrbcrBa Ha coorBercrByrcqeM sTane (cm4uu)

rrpeAlpoeKrHofi u npoerrnofi Aorylteuraqnu.

pa3paoorKr.r

Pesynrrarou o6pa6orxlr AaHHbrx noJIeBErx Lr na6oparopnux pa6or

sB[teTcfl. I,IDKeHepHO-reOJIOrUqeCKOe 3aKJIIOTIeHI'Ie TEKCTOBbIMI,I

rpa(puvecrr.rr"u [pr,rJroxeHI,I{MI,I, Korophle o6rsareruHo coAepxar:

o xaPTY Qarruvecroro MarepI'IEUI a,

. KOJTOHKT{ r{HXeEepHo-reoJIorFIecKI,Ix nrrpa60tox c Qusraro-

MeXaHIttIeCKIi(MI{ XapaKTepI{CTIIKIIMI'I rpyHTOB'

. BeAoMocrlr nccle4onanNft rpyHToB I4 BoAbI,

. cBoAnyro r.rHxeHepHo-reororutlecKylo raoJrlrqy,

. orqer o6 unxeuepno-reoJlorfiqecKllx I'I3bIcKaH]r-f,x.
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llpoerrnue

AOKyMeHTarIr{rr c npr,rMeHeHr{eM

Hecyqyrc cflocooHocrL cBalr

reoJroruqecKnx ugrrcxanr.ri.

.{nx nonyvenllx xe t$arrutrecKoro 3uarreHr.rr xecyulefi cnoco6noctu crau,

nepeA HaqaJroM MaccoBofi sa6naxu,

npo6nue cBavr, uocJre uoryqeur.rt

IIpoeKTnpoBrur.rK [pr4HrdMaeT perrreHr.re o

p;tuu cr,ait fix KoJIItqecrBa, ru6o BHocI,IT

MeHrr Anr,rHy , ttu6o utar csait,

Cyulecreyror cJreAyroq[e MeroAbr rroJreBbrx acnsrranr.rft fpyHToB crarur.r (ClI

s686-2Arlp6l:

- A[HaMr{rrecrofi narpysroft;

- cTaTnqecKr.rMr4 B,qaBJrLrBulIoqLIMI,I, BLIAepfLIBaJOIrg.rMrr I{ TOpIi3OHT'UIbHbIMLI

Harpy3Kurr\,rv.

Ilcnuranus, cnaft Harpysxofi 4orrycraercr qpoBoAt4rb An{:

- ooocHoBaHrrr BbropaHHoro MeToAa cTpoI,ITeJIbcTBa;

-onpeAeneur,rrr ocaAoK csafi u npe4enrnoi MA HI{x Halpy3KLI;

- oqeHKn Hecyueft ctroco6nocrl,I csafiHoro tfyngalrenra B IIeJIoM.

Heo6xoArlnroe qltcro ucflLITLIBaeMhIx csafi Arq o6ocnosaullt npllHtrhlx B

npoeKTe peureuufi Ha3xarraerct c yqeroM:

- rpyHToBbD( ycros[fi u I{x HeoAHoPoAHocrI{ Ha [JIouIaAKe;

- reoTexrr[qecKou KaTeropl,Iu coopyxeHnt;

- cylqecTByloullx AoKyMeHTLIpOBaHHhIX AaHHbIX IIO CBatM TOrO Xe TuIIa B

cxoAHbrx rpyHToBED( ycJIoBLItx;

- o6rqero .tvrcra vr rvuon cnafi B npoeKTe QynAaltenra.

Ecnu rrpn coorBercrByrcIlleM o6ocnosaxnl npoBoAlirct uc[hITaHI'Ie

narpysrofi o4nofi crau, ro oHa AoJIXHa pacnoJlararbcs B HarxyAur[x TpyHToBEIX

3.4. Ilcnurannq csaft (cneqnonpoc)

opraH[3arlu]r rIpt,r paspa6orxe xoxcrpyrropcxofi qacrvl

csafiHux ([yn4arvrenron paccqr.rrhrBalor

Ha ocHoBaHlrlr AaHrrbrx r{ExeHepHo-

npoeKroM [peAycMaTpr,rBarorcr T.H.

pe3yJrbrara r.rcnuranlrfi Koropbrx,

loArBepxAeHr4r.r npr{HrThrx npoeKToM

r43MeneHlrr B npoerT cnafiuoro nol.r,
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ycJloBrr-{x. Ecnr,r eto HeBo3MoxHo, cJreAyer f{ecr6 xapaKTepHoe 3HaqeHr.re

corrpornBJreur{fl rpyHToB B Mecre ee ycrpofcrBa.

Zcurrraum lpyHToB cBElrMu npoBoArr Ha )rqacrKe, orBeAeHHoM rroA

cTpor.rTeJr6crBo [poero4pyeMbrx 3AEtHr{ft }rnr4 coopyxeuuil- ua paccTorHur{ He

6onee 5 M n He rr,renee I M or ropubrx Bbrpa6oroK, r.r3 KorophD( oro6panu

MOHOJII4TbI rpyHTOB AJr.{ Jra6OpaTOPHLrX I'CIILITaHnit rz.rr BhrrrOJrHeHO CTaTr.rqeCKOe

3OHAr,rpoBaHr,re.

Cmamurtecxue ucnotmanun ceafr

Ilpoaedeuue ucndmaHut zryHmo* cmamuqecKo;t edaenueant4eit nazpysxoil

Cyrr crarr.rqecKoro ucnhlTanr4r cBavr 3aKJrroqaerct B ToM, qro6u

"uarpy3[Tb" ea6uryro cBaro cBepxy lI orcJIeAI,ITb ee ocaAKy rrp]I crynenqaroM

yB err.rrreHnr{ H alpy3KI{.

Cxeurr ycranoBoK Arq cflrlranl,rfi rpyHToB crarnqecxofi ngannxrarorqefi

Harpyaxoft (puc. 3.10, puc. 3.11,puc.3.12, pnc.3.l3):

Puc. 3.10. Vgranosxa c rfiapaBfinqecnr{M AoMKparoM,
cucreuoft 6a;ror n aHrepHbtMrr cnarnrn [26]

Puc. 3.11. Vcrrnonra c rpyronofi rrrarQopuoft,
crrynraqei ynopoM ans rrrApaBn[qecxoro 4o*mpara [251
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Puc.3.12. Vcranoara c raptrpoBannrIM rpyrou [261

Pnc. 3.13. Vcranorrca xou6nnnponannat 126l

Vcnoslrhre o6o:Haqeur{r:
1 - ucnrrrsrsaeM as cBM;2 - amepnar crar; 3 - penepnar cucreMa c nporu6ovepauu;

4-gorr.mparcMaHoMerpoM;5-cucrer,raynopon,6a.nor;6-rpyaorarrnar(foprlra;7-onopa;
8 - rpy: (ynop arrr 4orurpara); 9 - rapuponaunui ryy:; 10 - repMoMerpr{qecxoe ycrpoficrno.

flepe4 r4cflhrraHr,rrMr.r crlau AoJrxHLr orcrorrbct Mfr Toro, qro66r

BOCCTaHOBT.TJTT{Cb CTpyKT}?H6Ie CBr3t4 B rpyHTax rr, cooTBeTcTBeHHo, cBaur

[oKEI3aJra peEurBHbre pe3yJrLTaTbI. Bpevr t.n, "oTgblxa" cB€r}I nepeA Itc[bITaHn IMr.r

cocTaBlseT:

1 4enr - B cnfrae ecnfi rroA ocrpr,reM cBar.r KpyrrHoo6nouoqnrre rpyHT6r, r4nr.r

IIJIOTHbIE IIECKI,I;

3 ltts. - Nts [ecqaHbrx rpyHToB;

6 lseir - wa rJrr{HEr r{ pa3HopoAHbrx rpyHToB;

l0 anei - Anr BoAoHacHrrIeHHBrx necKoB.

B 6onrrruucrBe cJD IaeB npeul "or4bx a" cBatl

3a6r.rBKI{.

I,Icnrrrrrnaeuyro cBarc Hafpyxztror cryrren Mr,r,

cTyIIeHlr HarpyxeHr,rr ocyqecTBJrrroT nocJre ycloraoft

- 6-7 l.neir c MoMeHTa

flepexoA x cne.qnoulefi

cra6unuzuruu ocarKu Ha



npeAbrAyulet cryneHu. fip I,I3MepeHIlt ocaAKI'I ricnbrrbrBaeMofi csau

yCTaHaBJrr{BarOr nporur6Olaepbl rIaCoBorO TI{na C qenofi Aeleultx 0,01 uv ullt c

sJreKrpoHgbrM qr.rabep6naroM. llepe4 HafpyxeHr.reM cBar.r 6epyr HyrreBbre orcr{erbl

rro BceM nprr6opaM. Ha rax4oft cTyneHI{ HarpyxeHr,rf, cBar.r cHr.IMaroT oTcqerbr no

BCeM [pr46opaM.

3a rprarepr.rfi ycnoBHofi cra6vnu3arrun Ae(bopMalluu [pI'IHI'IMaIor cKopocrb

ocaAKr.r cBaLI Ha AaHHOfi CTyneHU HarpyxeHrlt' He flpeBblllrarcqylo 0,1 MM 3a

flocJre.rlHr,re 60 uttu 120 rr.run Ha6J[OAeHr.rfi. 3a qac'nroe 3HaqeHLIe npeAeJlbHoro

conpoTr.rBJleHr4r lrcnbrTbrBaeMoia csau Ilpr{Hr4MaeTc-tr Harpy3Ka, nplr KoTopofi

rrpeKpaIIIeHO HarpyxeHI{e cBaI4.

Puc, 3.14. Ycranonrca c rpylonoft n.nart[opuoft, c'nyxauefi ynopoM Aas rnApaBrurrecKoro

aorllRpara

Ar-t0o
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HarypHofi cBaefi Ha BAaBnuBalou{}'ro Harpy3Ky [peAcraBrleHbl Ha pl{c. 3.16,3 .17 -

Pnc.3.16. fpa{nr 3aBucHMocrrr ocaal([ cBan S or Hanpy:xu P [26]

Puc.3.17. fpaQux rr3ueuerrlq ocaaKn cBalr S no npeuenn t (no cryneunu
narPYxenun) [261

O6pa:qu rpaQll.{ecKoro o$opMneHut pe3ynbraroB ncflLlraHHft rpyHroB
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Ilpoeedeuue ucnbtmaHun zpyHmol cmamwrccKo;t aatdepzueant4eil uazpysxoi

,II.u acnsnanr.rrr crarr{rrecKofi nrrgeprnratoqefi uarpysxofi He rIpLIMeHrIIor

6etonurre E cocraBHhre cBar,r, xeJle3o6eronnrre [peABapureJlbuo HalptxeHHble

csau 6es nonepeqHoro apMr{poBaHnr , cBavr c yruupenno[ nsrolt u BLIHToBbIe cBaLI.

BhrxoAa cBar{ r.r3 fpyHTa ua raxgoi cryleHlr [pI{JIoxeHLIt BbIAepruIBElIoqefi

Harpy3Kr.r xe 6onee 0,1 uru 3a nocJreAHr,re 2 q na6moAenufi Mq cnafi Qyu4alr,renron

z4asuir lr coopyxeuufi (rcpoue rr.rocror).

Harpyxa rrpr,r uc[brrarrr4r4 rpyHToB rrr4eprranarorqefi uarpyxofi

)TBa AoJrxHa 6urr 4one4enar{HxeHepHLrx ncflhrraHnrx Att crpor.rreJlbcTBa

3a rplrreprfi ycrornofi cra6utnga\uvr 4eQopltaqult npIaHLtMErIor cKopocrL

rpl,r

AO

3HaqeHlrr, Bbl3hlBurroqero rroAteM cBau v3 fpyHTa He Menee 25 urr,r. IIpa

KOH',rpOJrEHbrX r,rCnbrTaHlrtx MaI(ctMzuIEHEUI BhIAepnIBaIOEIarI Harpy3Ka

onpeAeJrrercr nporparrarr,rofi ncnrrtanuft .

O6parqu rpaSlrrecroro oQoplanenur pe3ynbraroB rroJreBoro vcrrbrrauufl

fpyHToB craru.recrofi nrr4eprunaroqeft

rrpeAcraBrreHhr Ha pLIc. 3. 18, 3. I 9.

Hafpy3Kor.r uarypnofi csaeir

u
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Pnc.3.18. Ipa{rr 3aBrrcltMocrlt Bt'Ixoaa cBalr H3 .pyntu 4 or Harpy3KU
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Pnc.3.l9. I-paQux u3MeHeHrrq BHxoAa cBan u3.pynr" 4 Bo apeMeH[ t (rIo
cryrencM narpyxeHur) l26l

Ilpoeedeuue ucndmaHun epyHmos cmamuqecKort eopu3oHmcubtloil Hazpy3Kou

llpn6oprr Anr I,I3MepeHI{t ropI,t3oHTaJrbHbIX nepeMeuleHllft I4crlblThrBaeMofi

cBar4 ycraHaBJII,tBaK)T B ITJIOCKOCTIX, [apaJIJIeJIbHbIX nJIOCKOCTI AeiCTB14{ CUnbI,

He MeHee AByx: Ha ypoBHe noBepxHocrl'I lpyHTa (r axratopr',rxx - noBepxHocrl'I

BOAbr) t4 Ha ypoBHe rlpnnoxeHll,I ropl{3oHTzulblrofi Harpy3Ku.

3a rpurepr.rfi ycnoBHofi cra6LIrLI3aIIur Ae(bopMallllu rpllHI'IM€lIor cKopocrb

ropr,r3oHTElJrbHoro [epeMeIrIeHI4rI CBA:/' Ha Ka)KAOfr CTyrIeE]r llpl4noxeHHt

ropr{3oHT[urbHofi Harpy3KLI, He IIpeBEIIIIarcq)/Io 0,1 urvr 3a TIocJIeAHI'l e 2 s

Ha6rroAeHl.rf flo [pu6optlM, pacnoJloxeHHblM Ha ypoBHe rlpltJloxeHut

ropr.r3oHTurJrbHofi Harpy3KLI.

Harpy:ra [pI4 ItcnrITaHLI[ rpyHroB ropnaonta.nrnofi Harpy3Kofi trplt

I'IDKEHCPHbD( }I3bICKAHII'X AJI' CTPOI,ITCJIbCTBA AOJDKTIA 6hltg AOSEAEHA AO

3HaqeHr4t, BbI3bIBUlIOqerO rOpI'I3OHTtUIbHOe lrepeMelqeHl{e cBavL Ha ypoBHe

[pr4JroxeHmr Hatpy3Kll, Ha3EaqeHHoro npofpzlMMofi I'IcnbITarIui. Harpysra npu



KOHTpOJTEEOM r,rCrrblTalrllu CBaII ropr.r3oHTanbHoft Harpy3Koft IIpU crpOI,ITenbcTBe

Ee AOJTXHa [PeBhrrrraTb pacqeTHylo ropl{3oHraJlbHylo Halpy3Ky Ha cBalo,

yr(a3aHlryro B npoeKTe cBafiHoro SynAalrenra.

O6parqu rpa$ravecxoro oSopnanenlre pe3yJllraroB ucurrranuft rpyl{ToB

ropr,r3oHranbHoft narpysrofi narypuofi cnaefi npe4ctaBJlenrl Ha pLIc. 3.20,3.21.

I
I

/

12 3 a 5I 7 8 a7,aa a9 so.l.ee

Puc. 3.20. fparlnrc 3aBlrcllMocrrr ropE3oHTaJIr'Horo nepeMetrIeHllfl cBaIr

nanpyrxu 'n 
[261

t::
D:;;ifr

It o ralt:a 9 r pl tt:
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I z 3 ,l 5 6 7 0 1r .8 49 t 
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Pnc. 3.21. f parfux rr3MeHen[q rops3ouTaJrbHoro nepeMeueurlt c.an -tt to
BpeMeHu t (no cryuennu HarpyxeHun) 126l

Ocxosuoe flper.rMyrrlecrBo crarl,IqecKl.Ix [clhITaHI{f 3aKrloqaercq B ToM, qro

lrpr4 r4clhrraH uLt uwv'rvpyeTct peaJlbllzu pa6oTa cBaI'I B (fyx4aven:re. 3aro

cTor,rMocTb TaKoro ucrTbrTant [pu6nl,I3l,IrenbHo B l0 pa3 6orrlre B cpaBHeHvI{ c

.trI,IHEIMUqECKI4MI,I UCIIhITAIIN'MI4.
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.[I un aJw uq ec xue uc not mau un ce art

Cyrr gunavrnecroro lrcnhrraHr{r 3arrloqaercs B 3aMepe oma:a (oca4ru cBar4)

npu c6pacuaax[Ir Au3eJIb-MoJIora Ha oroJIoBoK ]'lre florpyxennofi na [poeKTHyro

orMerKy cnalr. .{auHufi ruu racuutanui ruoxer ucrloJlb3oBarbct rl,r^.nro6rrx

tunog ga6zsHrrx csaft.

,{nsertl-naoror, 6ee no4av[ ToIUIITBa, To ecrb "Bxorocrylo" c6pacrnaercx c

onpe4eneunoft Bbrcorbr (puc.3.22). ,{anee la6opallr 3.IMepter ocaA(y cBaLI c

loMorrrbro cneqnulrlbnoro upr,r6opa orra3oMepa, rlt6o o6uqnrrr"r nuaennpou. B

cryqae ecJr[ oca,4Ka cJII{IuKoM MaJIa, 3a[uchlBaerct 3HalIeHIte ocaAKI'I (orKa3a) c

10 xoroctrx yAapoB. Ha ocHosaHllr rIoJDrtIeHHbD( pe3ynbraroB, na6oparopue

paccqlrTbrBaeT HecyII$/Io cflocooHocTb cBau tr BT-r aeT oTrIeT ycTaHoBJIeHHolr

$oprrau co BceMI4 rpa$rnxavr,r rl pactlerzrMll.

flpeurvryuecrBa AnnaMllqecxrx ncnrrtanufi:

- HLr3KuuI ce6ecroulraoc'rr:

- BpeMr, garpaq[BaeMoe Ha I{crIrITaHI,Ie cocraBflter ne 6onrrue 20 uuwyt;

- AocraroqHo roqHLIe [oKa3areJII,I necyruefi c[oco6Hocrl{.

O6rruxo, npoeKTLIpoBuII,IK Ha3Haqaer ALIHaMI{qecKI,Ie [ctIbITaHI'Ic lo 1o/o o"t

o6uero roauqecrsa cnaft.

Pnc. 3.22..Iluuauuqecxoe lcrtbrranue cBarr
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O6pareq rpa$avecroro o$opnanexua pe3yJlbraroB noJleBoro vcrrbrranvtrL

rpyuroB Ar.rnaMr,rrrecKofi narpyaroi qpeAcraBJreu ua puc. 3.23.

a) f-rprGaa r.,ura

Pnc. 3.23. feo.noruqecKas KoJtoHrca n rpa$ux sanncrrMocru quc.'ra yaapoB k H

orKa3oB e (cu) or r,ry6unrr norpyxeHun L [26]

Herocrarrau[ A[HaM[qecKI{x ucllrlTaHr'lil, flBflyrercg. ro, qro raKoi MeroA

Moxer Aarb ganrrureunrrfi IIoKa3areJI6 Hecyqeft c11oco6Hocrl4 cBatr. flo gToft

npuql,IHe, TaKoft MeroA I4HOrAa MOXer AaBaTb He coBceM AocroBepHble AaEHbIe.

0) rgaaD.i taarq.r6t, {rc,la
yltoarroturroalcr)
oi rnto|id rEapyrs|rr, a

LO7



4. Couramnaq orBercrBexnocrb

llpu npooe4eHl]r noJreBbrx, ra6oparopnblx It KzlMepalruux pa6or uoryr

Bo3nr.rxr{yrb BpeAnbre r{ onacnbre Qarropu. Axanug Bo3MoxHEx OBIIO [poBeAeH

coruracHo |OCT 12.0.003-74 [39].

Bce [peAycMorpennhre [poeKToM paooThr AoJrxHbr BbrloJrHrTEcq

cooTBercrBr.r[ c [paBLrJIaMIt LI I,IHcTpyKr{r{rMr,r, [ocraHoBreEvntMpr r{ ruIaH-

rpa$lrrou veponpnrtufi orpcAa.

llpuerra xa pa6ory B reoJroropa3BeAoqHrle opraHrBaIIHLI nuq noroxe 18 rer

3alpeqaeTcr.

,{o Hauana rroJreBLrx pa6or necr rrepcoHrul naprwn 4onxen 6rrtr

O3HaKOMneH C yCiIOBI/ttMlI [poI{3BOACTBa nOJIeBLIx paOOT I'I [paBI4JIEIMI{ TeXHI4K}I

6egonacnocru. BnoAnufi lrHcrpyKTOK Aonxeu npoLI3BoAI,ITbct 3aMecrLITeJIeM

HraBHoro r.rHxeHepa tto rexnr.rKe 6egonacnoctlt Ha 6ase orptra. 3nanue [paBl4n

TeXHI4KI,I 6esonacHoctu JIlrrrHbIM cocraBoM orprAa AoirxHo npoBeptrbct

cneqr.ranrnofi rounccuefi, C rm.rHrrv cocraBoM [poBoAHTct LtucrpyrTax rto

noxapnofi 6egonacaocrlr.

flepeg HaqaJroM rroJreBED( pa6or B orptAe [ocpeAcrBoM rrplrKa3a

rro)KapHofiHa3Haqaercs orBercrBeHHhlft ga coctosHlle rexHI,IKr,I 6esonacxoctll,

6egonacnocru r4 r{cIIoJIL3oBaHI{t rpancfioprHbrx cpeAcrB.

llepe4 nuer4oM B noJle roroBHocrb orptAa AoJIxHa 6rrrr npoaepexa

rouuccueft u oQoplr,rreua cneq[anbHhrM arcrorra. Bce 1^{acrHlrKl'I uolearrx pa6or

Aonxubr 6rrrr rapentcrpllpoBaHbl n naptrn [39].

4.1. IlpournogsrBenuaq 6esonacnosru

4.1.1. Axanns BpeAHbIx Sanropon rl Meponprrqrrrr no rrx ycrpauenrrK)

Ifoneeoil eman

Omxnoueuue norcasamereti uuKryKnuMama Ha omKpbtmot t sndrye

llonesHe pa6otrt upu I,IHxeHepHo-reoJIorI{qecKI{x I'I3bIcKaHI'Itx npoxoAtr B

o[peAeneHHhrx MeTeopoJlon{qecKl,Ix ycJloBLltx.

He6raroupr.rarHble KJILIMarI,IqecKIte ycJIoBI{t Moryr HerarI{BHo cKa3ElBarbct

Ha 3AOpOBbe qeJIOBeKa, CHIIXaTr ero TpyAOCnOCO6nocrr A IpoLI3BOALITeJIEHOCTE



TpyAa. IIoreBbIe pa6orEl IIo ooseKry peKoMeHAyerct npoBoAlrrb B TeIUIoe BpeMt

rolla.

flpu nosrrueHHofi TeMrleparype Bo3.qrxa pa6ovefi 3oIIbI opraHI43M

qeJroBeKa He cnpaBJrrerct c reprraoperylrqneft lr Bo3H]lraer fleperpeB,

corrpoBox4arov\witcs. rroBbrrrreHueM TeMneparypH tena qo 3 8oC.

B rxxelrrx cJrfrarx florBJrrercr Bo3MoxHocrb [oryqeHl{t relrJloBoro

yAapa, npn gToM TeMneparypa reJra [oBbrrrraercr 4o 40 oC, r.r nocr:paAanruuft

Tepfler co3HaHr{e. Brrcoraq reM[eparypa Bo3Ayxa rarxe ycr{JruBaer

noroorAeJrenr,re, Koropoe upr,rBoArrr r cy4opoxHoft 6oresHra.

.ftr upe4ornpaqeHr{r fleperpeBa qeJroBer(a Ha orKpbrroM Bo3A]xe Ha

IUIouIaAKe, r4e 6y.qyr or6nparrcr npo6rr, flpeAycMarpfiBaercr coopyxeH[e

EaBecoB, [aJraroK. OAexAa pa6ouux AoJrxHa 6rnr lerrofi u cno6o4nofi, us

rranefi cBerJlbx ronoB.

Jleruuff nep]roA n paione ngrrcrannfi xaparcepr,Byercr BhrnaAeHr.reM

6oruruoro Korr.rrrecrBa oca,qKoB, qro r€rrcKe Moxer [oBJr]rrITb Ha

pa6orocnoco6Hocrr nepcoHala. Ha apeux ue6laro[pr4 srHbrx [oroAHlrx ycnoruft

pa6orrr peroMeHAyercr npeKparr.rrb.

,{,u-a rarquru or ne6naronpngrHoro ros4eftcrrz.a Krr{Marr,rqecKllx Sarropoa

fipeAycMarpr{B€lrorcr cne.qfioqr{e Br.rAEr cpeAcrB r4n4LrBuAyurbnoi aaullrrrr:

1. CneqoAexAa (xocrroru xlonuaro6yllaxHui, (ocrroM c

BoAoorrrurKuBaroulefi nponurrofi , KocrroM or 4oxgx);

2. Cnequansxax o6ynr (6orlrnru KoxaHbre, carroru pesnnonue);

3. Cpe4c'rna 3arqr.rrbr pyx (uepvarxn xlonqaro6yuaxHhre u pesuuonue);

4. fonosHue y6opu (co.nnqe3axlr.rrH6re rlanKrr u nauarun);

5. Teunas gvMHriA cuerloAex,qa (ratnue rrrraHll, BarHEUr KyprKa, BaJreHKu,

pyKaBLIIIrI, teunufi rorosHoft y6op r.r r.4.).

Iloeouueu n atd ypo se H b utyt4a

C toqxu 3penr,rrr 6egonacnocru rpyAa B reoJroropa3BeAoqHoM AeJre uryrl -
oAlrH r{3 nau6onee pac[poc'TpaueHHbrx BpeAHbrx rrpon3BoAcrBeHubrx tparropoo na

[por,BBoAcrBe. IIIyrrr npeAcraBJr{er co6oi 6ecnopr.qoqHoe cotreraHr.re 3ByKoB
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pa3rr.rqHofi qacToTbr r.r r4HTeHcuBHocTI4, BO3HIIKZUOUII4X [pLI MeXaHI,IqeCKI4X

KoJre6aHr.rrx B TBepAhIx, XIIIKIID( I{ ra3oo6pa3Hblx cpeAax.

llpu npoerrupyeMhD( nHrrreHepHo-reororrlecKl,rx [3hIcKaHLItx ocHoBHhIM

[croqHr{KoM rrryMa tBJltlorcx 6yponrre ycraHoBKLI.

Illyrr,r yxyaruaer ycnoBl,rt rpyAa, oKa36lBaer BpeAHoe sosAeftcrnue Ha

opraHr{3M rreroBeKa. llpe4enrno AorrycrlrMble 3na'relavs, xapalcrepl{3yloqlle uryM,

peilraMenrr.rpyrorcr B f OCT I 2. 1.003 -201 4 1401.

BosAeicrsue lryMa He AoJDKHo rlpeBblluarb 80 lEA. ,{onycuarrtre ypoBHI'I

rrryN{a [peAcrasJreHrr s ra6rraue 3.7.

Ta6rruua3.7.

,.(onycrnurre ypoBnrr 3ByKoBoro AaBJreHnfl Ir gKB[BaJreHTHoro ypoBnc sByna

Ocnonnrre Mepoupl{rrl,It uo 6opr6e c ilylr{oM cneAyloq[e: na6pousolrqur

o6opyAoraulu c uc[oJIb3oBaHI,IeM rlpyxttHHhlx, pe3uHoBbD( I{ [oJr[MepHhIX

Marepr,rarJroB, s4purHl,rpoBaHlre [ryMa uperpaAaMl.I, npfiMeHeHue [poT]IBoruyN{HbIx

rroAruI,IrIHtIKoB, IyuI[TeJIeft, cnoenpeuenHarl cMa3Ka rpylquxct nonepxuocreft,

[c[oJIb3oBaHI,Ie cpeAcrB I{HAI{BI,IAyturbnoft gauluru nporllB uryr"ra (yutrlte

BKJraAhrr[q, HaymH[KI,I n runervro(lonu).

flpn nrrnoaxeul,Irl yKa3aHHbIx tpe6onauui ycJIoBI{t rpyAa Iro uryMoBoMy

Qaxropy Ao[ycrLIMbIe.

II oeututeuuati ypo seHb eu6pa4uu

IIpu rrpoBeAeHl,tu ]ruxeHepHo-reoJloruqecKl{x ugscranui ocHoBHhIM

r.rcroqHlrKoM nu6pa4uu sBrrJlercs6yporar ycraHoBKa.

lIoA Aefictsuelr vulpuluu y qeroBeKa pa3Bl{Baerct alr6paquonnax

6oresHr. Cornaqro focT 12.1.012-2004 l43l flpu BbrrrorrHerrr{}r pa6or

12.1.003-2014 c sru. 1999 r.) 140

Pa6oqre uecra

ypoBrm 3ByKoBoro aaBner r-{, aE, B oIflaBHErx noJroc:x co
cpeaHereoMerDmecxld{u qacroraMl! fu

YpoBHr, 3Byxa I,I

3XB[B:I'CITTHHC

31.5 63 125 250 500 1000 2000 4000 8000 rooaxu :syKa ,[EA
[ocrorHHBre pa6oque

uecra u pa6ovue sonr,I r
IIpo]r3BoacTBeHHErx
IIOMEUIEHHTX I' HA

TCDDEIODI'H ITDC,IfiDI,Ifr tld

107 95 87 82 '18 75 73 7l 69 80
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(texnonoruvecroro [poqecca) ua pa6orarorqux sosAefictBylor MecrHat u o6qar

nu6paur.rx.

K ocHoBHbrM 3aKoHoAareJrbHlrM AoKyMeHraM, peDIaMeHTLIpyoqLrM

au6paquro, orHocr{rcr |OCT I 2. 1.0 I 2-2004 1431.

Ta6auua 3.8.

Iunuenuqecrcne nnefi nn6pocrco 12.r.012-2004)143

,{m 6opr6rr c nufpaqneir Marur.rH z o6opyAonanlu ucroJlE3ylorct

pa3Jrr.rqHEre MeToAbr. Hau6oaee qacro r.rcnoJrn)rorcx s$$exr

nr,r6po4err,rnSupoBauurl - [peBpaIIIeH]re gnepru]r MexaHI,rlIecKLD( rone6anufi s

TerrJroByro. .{4r npe4ornparrleHr4t o6qeft nn6paqzn ucnoJlb3ylor ycraHoBry

nu6pr,rpyroqux MaruLrH Ha caMocrorreJrbHhle nu6poracx4ae Qyu4auentr.

B (aqecrBe uHrLrBHAyzurbItbIX cpeAcrB nr.r6poearqurrr ncfloJlrcyerct

rn6poo6yns r.r rr6popyKaBr.rrlbr, BKJIaALIUII il TpoKJIaAKI{ ris

ynpyro4err,rnr[lrpyoqux Marepr,raJroB. Korurexfl.rsHrre cpeAcrBa 3auILIT6I:

aMoprll3aqr{oHurle IoAyIIIKLT B coeAr.rHenurx 6loron, ocHonaunfi, 3JIacrI{qHbIe

rrpoKJraAKn, ru6por.r:onzpyroul[e xoMyrbr Ha HaIIopHhIx JIriHlI{x 6yponux

HacocoB.

B cJrf{ae neo6xoAurr,rocrrl qpoBoAurcs rurloKe upoQunaxrr.rra

uE6pa{uonnofi 6oresx[. Ona sKffoqaer s ce6s ptA Mepo[plulTni texuuvecxoro,

opraHlr3aur,ronuoro u reqe6no-npo(bl{JlaKT[qecroro xapaKTepa. 3to yrnreurureHlle

tu6paquu B lrcroqHnKzx, cBoeBpeMeHH€u cMa3Ka u peryJII4poBKa o6opygonauur rn

BHeApeHlre parlr4oHzrJrbHoro pexuMa rpyAa I,I oTAEIxa.

flpu BbrrroJrHeHr{r4 yKa3aHHbrx rpe6onanufi yclroBLrr. TpyAa no

nn6paulronuouy Qarropy Aorrycrr{Mhre.

floeutueuuan 3anbmeHHocmo eos dyo pa6ouefi souot

3arpxsuenHocrb Bo3rorxa pa6oueft 3oHbI xapaKTeplr3yerct ronqenrpaqaeft n

HeM 3arpr3Hrroqero BerrlecrBa @IK, nry). llosrrIueHxarr 3alpr3HeHxocrL

rE, r omaanux nolocax co
qacrorauu, fq



BO3AyXa Bbr3bIBErIOT yTOMJIeHLIe I4 [pO(peCcuoHEIJIbHEIe 3a6oreBagllt. Onn

urv aenpanu.nurofiIo'BJUIIOTC' B XOAe TeXHOJIOTI{qeCKOIO [poqecca

gKcrrnyararlur{ o6opyAoBaH[t.

flpe4enrxo AorrycrllMLle KoHIIeHTpaquI'I BpeAHhIx BelqecrB n roe.4yurnoft

cpeAe ycraHoBJIeHhI caHLITapHbIMH HopMaMI4.,ftr cor4auux 6naroupnrrnux

yclonufi Tpy4a v JILIKB[AaII]ru 3arpt3neHHocrl{ I'I 3a[6IJIeHHocrI'I Bo3Ayxa

IpI,IMeHSIOTCT pa3rllqHble cucTeMbl BeHTLIJI'qUI: BbrrtxHat, npllToqHat I',I

upl,ITorluo-Bhr'tfltn*au; ecrecrBenuat I{ Mexau}ruecrarl; MecrHarl r'r o6ueo6Menna-s.

Ha uecre [poBeAeHI{t pa6or, comacHo Haptlla-AorrycKa, 4onxen 6rrtr

opraHr.r3oBaH KoHTpoJIL BO3AyIITHOT CpeALI He pexe OAHoro pa3a B qac, IIo

rrepBoMy rpe6onauuro pa6ornuxa, nocJle Ka)I(Aoro flepepblBa n pa6ore, nepe4

HaqaJroM I,I flocJle oKoHtIaHI,I-fi paooT.

Kouqenrpaqua BpeAHbD( BeIIIecrB B Bo3Ayxe pa6ouefi :oxu He AOJTXHa

flpe4enrxo(rr,49.rrpeBErrrraT6 npeAeJlbHo AorrycTI,IMLIx KOHIIeHTpaq[pI

AOrryCTr,rMErs KOHIIeHTpaIII4C IIbIJIU, KaK BeITIeCTBa yIUepeHHo

pa6ouefi 3onbr cocraBJrrer 1,1-10,0 urlu' 142).

Bce ucnorurlrrenu pa6or Ha orKpbIToM Bo3Ayxe AoJIxHbI I'IMerb cpeAcrBa

r.rH,qlIBI{AyaJIbnO[ lalqUrrr: C[eIIOAeXI0/, CneqO6yrr, KaCKI'I, UII{TKI1 3aUIuTHbIe

Jrr{r{eBbre, oqKl,r 3alqurHble LI Ap. Taxxe onra AoJIxGbI Ilueg ceptuQnra:r

cooTBeTcTB[q UJIn AeKJlapaqurc cooTBeTcTBI{t, COOTBeTCTBOBaTb TpeooBaHI'ItM

caHr{TapHLrx IpaBI,LJI, EMeTb CaHI4TapHO-9[LIAeMItOJIOrUqecKoe 3aKJIIOqeHue

[oABepraTbcs nepuoAl{qecKnM KOHTpOI6HbIM OCMOTp{IM I1I uclEITaHuCM

nOptAKe u CpOKII' yCTaHOBJIeHHhIe T€XHIIFI€CKUMH ycJIoBI{tMI{ Ha HI'x'

Pa6orrrlrrr,t He AoJIXHrI AorrycKarbct r pa6ote 6eg noaoxeHnofi no

HopMaruBaM c[eIIoAexAbI ]r cpeAcrB I'IHATTBI{4/zuIbnofi sarrryIrrI'

Vrr,renrruenue 3a[hIJreHHocrI'I Bo3Ayxa Aocr[raercq 3a cqer perylrpuoi

BeHTr,rJUrquu pa6ovei 30H6I rIpI{TOqHbIMI'I BeHTI'IJI.f,TOpaMlI'

Pa6oratouue B ycJroBl{tx mureo6paronanrax AoJIxHEI 6rrrr

[poruBo[EIJILHbTx pecnuparop:x, 3aIr['ITHLrx oqKax u ron'r6lrrregonax'
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llpr,r vperuepHo rroBbrrrreHHofi saflurenuocru pa6ovefi gonrr neo6xoAttno

ocraHoBr{Tb pa6orrr r.r BbrBecrI,I rroAefi us pa6oueft 3oHhI Ao ycrpaHeHrlt BpeAnoro

$arropa.

flpz suuonueHr.nr yKa3aHurrx T pe6oaanui,t yctron.ut rpyAa rro [lIJIeBoMy

$arropy 4orrycrnr',rue [42].

Ronmarcm c )rcuaomHburtu, HaceKo 4btttiu, npecubwapl4uJrruct

B nerxee BpeMr roAa pa6omtoqr,re Ha orKphIThD( IrJrolrraAKax pa6orHI'IKr'I

AoJrxHbr 6rrrr o6ecneqenbl 3a cqer trpeArrpl4trus, CW (penellenrsl, 3auII'ITHLle

KocrroMbr rrpoflIirauHble c[eq[aJIrHhIMLI cocraBaMl'I or nryca u euqeQaazrHoro

rneqa), a rax)I(e AoJrxHa 6rrtr opranlt3oBaua rrpo0l'narrl'I'recrar pa6ora no

Barrlr,rHarluu rporrrB suqe$anuruoro rrerqa [50].

Hanpncrceuuocmb u mfl)rcecmo mpyda

flpor.rsno4crnennrrfi TpaBMarI{3M cBt3aH Qnsu.recrofi

pa6orocnoco6uocrbro qeJIoBeKa, oflpeAer-seMofi cunofi M6II[q u MbIIue'IHor

BhrHocJrr,rBocrrro. flpu aHEUIIBe vrrure.IHofi AetreJIbHocrI,I pa3nuqruor ABa BI'IAa

pa6our: crarr{qecrgfto I.I ALIHaMIrqecKyIo.

Annannqecra"s pa6ora cBt3aua c flepeMelqenlreM rpy3a BBepx u BHI'I3 I'I

co[poBoxAaerct coKpauleHueM orAenbHblx Mr'Irrrrl. flpu cta:ru'recKofi pa6ore

pa3BlrBaerct Halrptxeglte N,rHurq 6es I,I3MeHeHI4t IrD( AJIIIH6I. OAgaro npl4 TaKoM

HarrprxeHr,rr4 MbIIuq [pLtBoAI,rr K 6blcrpoMy yroMJIeH]IIo ]I SHI'IrreHIT r4l vurueqnoi

BbIHOCJII,IBOCTI,I.

Crafl,r.recrat pa6ora [pI,I HeIIpaBI{JnHoi nose Moxer BhI3Barb I'IcKpI'TBJIeHI{e

no3BoHoqHItKa. ,{r.rnaIr,ruvecKylo I{ crarl,IqecKylo Harpy3Ky xapaKTepl'r3yer raKol{

noKa3areJrl $asuvecroro 'rpyAa, KaK Ttxecrb. flo rsxecru rpyAa pa3nrrqaror

HecKonbKo KrraccoB, xaparffepl,Icrl'IKl'I KorophD( qpuBeAeHLI s P 2.2.2006'05 [52].

Tar rax B A,lHHoM rlpoeKTe [peAycMarpl{naetcr 6ypeHI'Ie cKBa)IsdH

rny6raHoft or 5 u 4o 15 ru, ro, conlacuo ra6t 17 P 2.2.2006-05 [52], uo ncev

nOKa3aTeJItM Tfl>11;ecTvt TpyAOBOTO rrpoqegga KJIaCC ycJIOBlIit tpyrc Onrnltalrnrrfi.

3a r.rcrltro.regneM rroKzr:aTena 6 (xarnoxbl Koplryca (nltnyx4enxue 6olee

30 "), xonuvecrBo 3a crr,reuy) - 6onee 51, no Ir'renee 100 pa3 3a cMeHy -
113



Aorrycrr.rMbrfi KJracc. flo pa6oqefi no3e - KJIacc BpeAHhIfi nepnoi crerreHl,t

(naxoxgenue B rro3e cror ao 80 % BpeMeur,r crrenu). llo rrtacce [oAHI,rMaeMoro l,t

fiepeMelrlaeMoro rpy3a Bp] rHylo nocrotuHo B rerIeHLIe pa6ovefi cMeHhI -
npegHrri KJracc or nepnoft 4o nropofi crenexlr (,qo 20 rr u 6oaee 20 rr
cooTBeTcTBerrHo).

,{na o6nervexr.rr rtxeJloro Qusuvecxoro rpyAa t,rcrloJlL3ytclr pa3r[tlH6le

Mrrrrrr4Hbr, o6ecneqennrre clrcreuofi opraHoB ynpanrcunn f52f .

Jla6oparopnufi n rauepa.mnrrfi atanst

Omxnonenue norcasamenefi uuKpoK,ruwama 6 noueuleHuu

OAnzu s Heo6xoALIMbIx ycJIoBI,Ift uoprrlalruofi xusnegerreJlbHocrl,I

qeJroBeKa rBrulerct o6ecneqenue HopMruIrHhIx MereopoJlorrlecrrx yclonufi r
rroMerrleHr{D(, oKa3hlBaroqlrx cyulecTBeHHoe BJrI4tHre Ea reruoperyntq}o

qeJroBeKa n ero pa6orocnoco6nocrr.

Heo6xo4xIvrrft vr.rrpouuMar B [oMeuIerrI4I'I co3Aaror npI'I IroMoIqlI

oro[Jrer .Lf,, KoHAr.IIIr4oHrrpoBaHLIg LI BeHTLL[tq]I[. Onruualrnue ra AorrycrltMhle

HopMbI MlIKpoKJIliMara 4nr pa6or paruofi Kareropru'I Ttxecrlt yKa3aHhI B

CaxIIr,rH 2.2.4.548-96 [56]. Oronnenue noueulexnft npoeKrl{pyerct B

coorBercrBr.rr4 c tpe6ooaxun'lr.r CHufI 2.04.05 -91 1571.

B pa6o.refi 3oue [pol,r3BoAcrBeuHoro IroMetueHI4JI AoJIXHII 6rrrr

ycTaHoBJreHbI oIITUMaJIbHBIe I{ AOnyCTLIMbIe MI4KpOKJI}IMaTItqeCKIte ycnoBl',It

coorBercrByrorque CanIIHH 2.2.4.548-96 [56]. flapauetpu MI'IKpoKIII'IMara

npr4BeAeHbr s ra6r[qe 3.9.

Meponpuxrur no llogepxauraro rpe6yeuoro MI4KpoKJIlrMara B noMeIIIeHI'IlI

BKJrroqruoT n ce6x yctanoBKy BSHTLIJIf,III4qHHoTo o6opyAoBaH[t AJIq noAAepxaHuJI

HOpMUUrbHorO UOS.qrxOO6uena, [pOBeTpI{BaHI{e [oMeIIIeHItfl BO BpeMt uePepbIBOB'

perynrprylo BJItDKHaf, y6opxa rIoMeIrIeHnt.

IIpu BbInoJIHeHLt[ yKa3aHHhIx rpe6onanr'rfi ycJroB]IJ{ TpyAa no

MnKpoKJrriMarl{qecKoMy Qamopy AoIIycrI'IMhIe.
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Ta6luqa 3.9.

.{onycruuue napaMerpbr MrrKpoKJr[Mara na pa6ovnx Mecrax

rr3BoAcrBennbrx noMerleHuft (CanIInH 2.2.4.54E-96)156

a

F

Karerop
E pa6or

Ter'r neparypa oosayxa, oC

TeMnepar)?a
norepxuocref, fC

OtHoct temnaq
BJIa)|(HOCTb BO3,QrXa,

e%

Cxopocrr
BU'(eHI{' BO3A}r(ar

Mlc

Axana3oH Hnxe
OMI,TMA'IbHbD(

Ben['lHH too-

At,Iarla3oH
86ITIIC

OMHMAJILH6TX

BerI{qnH t"o-

EcnH
Ecltt

to>t"o-

a
X

IIa
lo

17,0-18,9
19,0-20,9

2t,t-23,0
23,t-24,0

r6,0-24,0
18,0-25,0

t5-75
t5-75

0,1
0,1

0,3
0,2

IIa
I6

18,0-19,9
20,0-2t,9

22,1-27,0
24,r-28,0

17,0-28,0
159,0-29,0

l)-/)
t5-7 5

0,1

0,1

0,4
0,3

K xareroDmn lla orHocsrcr pa6oru c [HTeHclBHocrbto l5 | -200npnMe.rarMe: r xareropnu pa6oru lHepro3aTpaT

cBr3ar{Hbre c nocrosH{oft xo.qb6ofi, nepeMeqeHHeM uerrro< (Ao I Kr) rBAenHfi trJlu [peAMeroB B noroxeErn croc

rlu cru,r u rpe6yroqre onpeaetreHHoro $xruvecroro nanprxexur.
K xareropnn 16 orxocrrcr pa6oru c r.rHTeHcnBHocrbro 3Hepro3arpar 121-150 xra:r/uac, npolt3BolluMble clrAt, crot
njrr.r cB.f,3aHHbre c xoAb6ofi I-l coflpoBox,4alouuecr reroropuu $IBr{qecI(HM Hanp{xeH[eM.

HedocmamorrHcn oceet4ewrocmb pa6o4efr 3oHbt 6 noJvteuleHuu

flpoI,tseoAcrneHHoe ocBeIrreHI,Ie .gBJlterct HeorbeMneMblM SJIeMeHToM

ycJroBnfi rpyAoBo[ AefrenEHocr]r qeJIoBeKa. llpra nparunrHo opraHI'I3oBaHHoM

ocBerrIeHr4I,I pa6oqero MecTa o$ec[eq[BaeTct coxpaggocrr 3peHI'Ig qeJIoBeKa I'I

HopM,ttrbHoe cocrotHlle ero HepBHofi cficreMhl, a TaKxe 6egonacnocrr B npoqecce

IIpo]r3BoAcrBa.

Ha pa6ouenr Mecre uHxeHepa nPu na6oparopullx I{ I(aMepEUIEHbIx pa6orax

AOI}KHO IIpTICyTCTBOBaTb eCTecTBeHHOe I,r [C(yccTBeHHoe ocBeIIIeHLIe.

B xaqecrse ucrotIHtIKoB l,IcKyccrBeuHoro ocBelrleuut peKoMegAyerct

r,rcnoJlb3oBarb cBeroAI4oAHbIe CBSTI,I1LHI{Kr,1. oHlr o6laAator ptAoM [pel'rMyulecrB'

raKr.rx r(aK 6onrruufi KfIA u MeHbIuI{ft Ko3(boI4IIreHr rryrlbcaqrll.

B rex clytarx, KorAa o,qHoro ecrecrBeHHoro ocBeIIIeHI'It EeAocraroqHo'

cneAyeT o6ec[eqllBaTb coBMeIIIeHHoe ocBeIIIeHI4e. flpu etou A6IISJIHI'ITSJIrH6g

LTCKyCCTBeHHOe OCBeuIeHI4e IIpI{MeH'IOT He TOJIbKO B TeMHoe, HO H B CBeTJIOe

BpeMJI CytoK.
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Kporr,re KoJII{lIecTBeHHhrx, HopMr{pForct I,I KaqecTBeHHBIe noKa3areJll

ocseq€Hnocru. Tax, purs, orpaHuqeHLUI ne6naronpurrnoro geficmur

flynbcr.rpyrcqux cBeroBbrx noroKoB ra3opa3ptAEbrx JIaMI ycTaHoBneHbI

[peAeJrbHbre 3naqeHlr.s roeip([nqueHroB rrynLcaq[u ocseul€NHocrr,r pa6ouux uecr

B npeAenax 10-20% B 3aBI,IcLIMocrI,I or pa3psra :purenrnofi pa6orsI.

Pexorrleugyeuar ocseq€HHocrb AJIfl pa6o'rrr c gKparroM AI,IclJIet cocraerqer 200

JrK, a rlpr4 pa6ore c gKpaHoM B coqeraHal4 c pa6oroft IIaA AoKyMeHrarrau - 400 lx
(CaxfIzH 2.2.2/2.4.r3 40-03) [56].

Ta6rurua 3.10.

Hopnrupyeuue trapaMerpbl ecrecrBenlroro rr [cKyccrBeHHoro ocBelqenrrfl

np"nreqaslre: npoueprcx n ra6lnue o3Haqalor orcyrcrBl're npealsBJrteMbx tpe6onannfi.

Txcrecmo u tutoHomoHHocmb mryda

BI,IAbI AC'TEJIbHOCTI,I,

qeHT pamurofi Heprnofi

Ha na6oparopnoM I,I KaMepuIbHoM gTaII€x pa6o'ru BKJIIoqEIIoT s ce6r sce

rpe6yroque HarrperKeHnt, pa6otu roJloBHoro Mo3ra'

CasIInH 2.2.1 l2.l.ll27 8-03
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(Darroparrm rpyAoBoro [poqecca tBrqlorct r.sxecrb rpyAa rr

MonoroHHocrb rpyAa. I4x oqenra [poBoAI,ITct B coorBercrBll[ c pyKoBo.qcrnou P

2.2.2006-0s Is3l.

Korvqecrseunoft oqemofi yl(crBeunoro rpyAa rBn.f,ercr crerrerrb HepBHo-

err.roqr.roHanrxofi HanprlKeHHocrr{. Haup.rxenrocm rpy4a xapaKrepr{3yerct

trIITeJIJIeKTyaJrbHbrMr.r Harpy3KaMlr (cogepxaxr.re pa6orrr, crefienb cJroxHocrr,r

zagauus), cencopubrMr.r (Alurenurocrr na6ruogenz.a r,r q[cJro oAHoBpeMeHHo

na6nto4aeurrx o6rerros: KoHTpoJrbno-ri3Mepr.rreJrEuhre npv 6opu, rrpoAyKr

[por{3BoAcTBa), 3MOrI}tOgZUrbHbrMr,r (CTe[eHb OTBeTCTBeHHOCTT4, pI{CKa Nrfl

co6crseHxofi >Krt3rtu n 6egonacnocrn Apyrrax nuq), crenenEro MonoroHHocrr,r

Harpy3or, pexr,rMoM pa6orur (upo4onxr.rreJrbuocrb pa6overo AHrr, cMeHHocrr

paoorBr).

B coorBercrBr.ru c P 2.2.2006-05 [53] Krracc ycnoBr.rft rpyAa no

Hafipqxenxocrra TpyAoBoro [poqecca xapaKrepr,r3yercr rax rpegnrrf .

- peureHr.re cJroxHErx 3aAaq c nrr6oporr,r rro rBBecrHBrM €urrop]rrMaM (pa6ora

IIo cepr4r4 r.rHcTpyKrlt4 r,r) ;

- o6pa6orra, npoBepxa r,r KoHTponb 3a BbrrroJrHerrueM 3aAaur.rJr;

- pa6ota B ycJroBlrrx 4e$uqura BpeMeHrl r,l ualpoprr,raqnv c nosrmeHHofi

orBercrBennocrlro 3a roneqnrrfi p$yJrbrar.

OcxosHrrru rloxa3areJreM rpy4oroft AerrenbHocrr.r qeJroBeKa np]rHrro

cqr,rrarL ero pa6omocnoco6uocma, To ecrb cnoco6nocrr [potl3BoAr{Tb geitcrsux,

xapalcrepr{3yroularc-f, Korr4qecrBoM rd KaqecrBoM pa6o:rrr 3a o[peAeJreHHoe BpeMr.

pa6orocnoco6Hocrb orMeqaercr B yrpeuuue (c 8 go 12) n AHeBHbre (c 14 ao 17)

qacrr. B AHeBHoe BpeMf, Har.rMeHbruar pa6orocuoco6HocrE, KaN [paBr,rJro,

orMeqaercr B nepproA Mex(Ay 12 u 14 q, a B HoqHoe BpeMr - c3 lo 4 u. C yre:rorr.r

grlrx 3aKoHoMepuocreft o[peAeJrrror cMeHrrocrb pa6oru npe4npraa:nrft, HaqaJro r,r

Bo BpeMJr rpy4orofi AerreJrrHocrlr Qynrquoaanruae cnoco6nocrr

opraHu3Ma u3MeHreTCr BO BpeMeHlr.

B coorBercrBr.ru c cyroqHlrM IILIKJIOM OpraHlr3Ma Har.rBErcr[rur
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oKoHqaH[e pa6oTbr B cMeHax, nepepblBhl Ha orAhlx LI coH. Ha HOpManIA3aIIUp

ycJroBr.rfi Tpy,4a HalpErBJreHbr cJreAyrouryte MepoflprrflTllrl:

. qepeAoBaHl,le nepuoAoB paoorbl I4 oTAbIxa;

. AByKparHErfi or[ycK B TeqeHr{e oAHoro roAa pa6orhl;

. qenecoo6p{BHocrb rutrLIAHeBHoft pa6oqefi neAeln c AByMt BrIXoAHrIMI,I

ArrrMu noAprIA.

3rerrrenrauu parlrroHultlbHoro pexl{Ma rpyAa }r orAbrxa tBJlf,Iorct

[por.t3BoAcrBeHHas n4MuacruKa vr KoMlreKc Mep IIo ucuxoSneuorornqecroft

pa3rpy3Ke, B roM qr.rcJre (pynrquonalruafl My36IKa.

4.1.2. Lnanus oracHbrx Sarropoa n Meponprrr[q no [x ycrpanen[ro

Ifoneeofi eman

,\eucrcyt4uecn rtanuuHbr u MexaHu3ubt npouseodcmeeuuoeo o6opydoeanun

llpu pa6ote B [oJreBbrx ycJroBr4rx r,rcfloJrb3yrorcr ABtlKyrrryrecs MexaHr.r3MLr

(ruecrepenru, Burn6r, yAapnhri narpon), a ra(r(e o6opy4oranue, Koropoe EMeer

ocrpble KpoMKH. Bce sro Moxer nprlBecru K HecqacrnrlM cJqrqarrrr,r (orxprrrrrrra

paHaM, coflpoBoxAaroulr.rMcr KpoBoTeqeHr4eM - K:[rmtItpHBIM, BeHo3HbrM r4r[r

aprep[anlHhrna; yruu6arr.r, pacrrxeHr.urM cBr3oK, pa3pblBurM cBr3oK, fiepenoMulM

rocrefi), [ogToMy oqeub But)t(HhrM cv.pnaercs upoBeAeHI,Ie pa3JlmHhrx

rraepoupr.r.arufi u co6arogeHI,te rexHr.tKlr 6egonacnocru.

,{Iq sroro KaxAoro uocryrr€uouero na pa6ory ireroBeKa o6xgarelrxo

HyxHo [porrHcrpyKT]rpoBarb rro rexHrKe 6egouacHocru npn pa6o:re c reM r.rr]r

zHrrIr,t o6opy4oBarr[eM; o6ecneqztr Me.qr.rKo-caHr.rrapnoe o6cnyxr,rBan[e.

.{o nava;ra 6ypennr cneAyer rrrlareJrbHo [poBepr.rrb r/rc[paBHocrb Bcex

MexaHr,r3MoB 6yponoft ycraroBrr{ r.r Apyroro BcnoMorareJrEuoro o6opy4onaruEx.

O6uapyxeHnue Her.rcflpaBHocrr.r AoJDKHrT 6rrrr ycrpanenrr 4o uavala pa6or.

llpu nepe4rr,rxeHr.u,r 6yponofi ycranorxlr pa6ornr.rKr,r 6yponofi 6pura4u

MoD/T HtxoAI,ITrct roJrEKo g ra6ure BoAr.rreJrrr, flpuqeM B KoJrr{qecrBe, He

lpeBBII[arOUeM JrKa3aHHOrO B T€XHIIFIeCKOM IIaClOpTe Tp€IHcIIOpTHOTO CpeACTBa.
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K ocnogurrrra Aor(yMeHTaM, peruIaMeHTl{pyroqurra pa6ory c ABI,IxyqI,IMlrct

Mexaur.r3M€rMlr, orHocrrrcr f OCT I 2.2. 00 3 -9 | [47 l.

3anpeqaercr:

- HalpaBrrrl 6yporoft cHaptr npu crrycre ero B cKBUI)KIIHy, a raKxe

yAepxr4BaTb oT pacKaqr.rBaHr{r r{ oTTacKLIBaTb ero B cTopoHy pyKaMI,I; AJrt sroro

cneAyer rroJlb3oBarEcr c[eq[aJTEH6IMI{ KpIoKaM[ r4rrrr KaHaroM,

- ocraBJrrrb orKpbrrhrM ycrbe crBa)r(nuhr, KorAa 9To He rpe6yercr no

ycnoBnrM pa6om,

- crorrb B MoMeHT cBr,rHr{r4Baur{r Ia pa3B[rrrrr.rBanrx 6yponoro cHaprAa B

paArryce Bpa[IeHr.rq KJrroqa a B rranpaBJreHr{r,r BhrTsHyToro KaHaTa,

- [por{3BoAurb 6ypenue npu Her.rcflpaBHoM rrMoprr.r3arope poJrr.rKa

pa6overo Karrara.

Corracno |OCT 12.2.061-81 [48] u |OCT 12.2.062-81 [49] ace oracubre

sonu o6opyAyrorcr olpaxAeHr{rMr{. Cornacxo |OCT 12.4.026-2001 [51]

BhlBeruuBalorcr rlHcrpyKrlnfi, t4 IUIaKarrI uo rexHuxe 6esonacnocrr,r,

[peAy[peAlrTeJrbHhre ll rlr4cu LI 3HaKlI, a TaK xe LlcnoJrb3yroTcr clrrHaJrbHEre

IIBera. Bpaqaroug.rec r. 'racrrl, r.r MexaH[3MLr o6opy.u;norcr Ko)KyxttMrd 14

orpaxAeur,rrMr.r. CnoeapeueuHo npor.r3BoAr{Tcr ArrarHocrma o6opyAoBau}rf,,

Texnlrqecroe o6crryxxraxae r{ peMoHT. Cpe4crro r.rHArlBr.rAyturbnofi gaqurLr:

KacKa, Koropzrr BbrAaercr r(axAoMy vneny 6pura4br, coruracxo |OCT 12.4.011-89

[50].

Ocrplre KpoMKu, 3aycenrlbr r.r uepoxoBarocrb Ha [oBepxHocrLl

r.rHcTpyMeHToB.

Mexanrlqecrue nopaxeurrr r"roryr 6rrrr cJIeAcrBr.reM Heocropoxuoro

o6paqexr,ra c r.rucrpyruenTarr,ru. I,Incrpyrr,reHr AoJrxeH coAepxarEcq B r{clpaBHocrr.r

I,I qI,ICTOTe, COOTBeTCTBOBaTE TeXHUqeCKIIM yCJrOBr{rM 3aBOAa - [3rOTOB[TeJrr ]r

gKclrJlyarupoBarbct B coorBercrBlrrr c tpe6orauruMl4 gKclulyararluonnofi r.r

peuonurofi AoryMeHTarruu. Pyruoft r4HcrpyMenT (ryna;r4u, MoJIorI(u, KIIIoqu,

JronarEr u r.n.) AorxeH coAep)Karbcr B t4crrpaBnocttt. I,InctpyueHThl c pe)KyrIII{MIt
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KpoMKaMr4 U Jre3Br.r{Mri cJreAyeT [epeHocl{T6 r4 [epeBo3r4T6 B 3arqr.nHblx qexJlulx lr

cyMKuIx, coDracHo focT 12.2.003-91 1471.

If opacnenue eneKmpuvecKulvt moKon4

B noJreBbrx ycJroBrin( flpu yAapax MoJrHar{ [poficxoAnr pa3prA

gIeKTpUqeCKOrO TOKa.

Moruux npeAcraBr.f,er co6ofi enerTpr,rrrecrr,rfi pa3pq MexAy o6raKav':a urpr

o6narou n se ,rrei. Cunrr roxon rrlonnufi JIocTr.IrzuoT .rIec{TKoB L coreH Tbrcrrt

€rMnep. AJrs saqurrr or [prMrrx y.qapoB ruolnufi [pr{Menflrorcr MoJrHr{eorBo.qbr.

Memruuqecrne 6yporue BbIIrrKr,t B rlerrx tpo3o3arrlr,rrrr AoJIXHIT r,rMerb

3a3eMJreHr,re He MeHee rreM B ABJaX TOqKaX, OTAeJIbHO OT KOHlypa 3arrIr4THOrO

3a3eMJreHnr. Conpornnleaue 3a3eMJrrroulr4x ycrpofictr He AoJrxHo 6rrm 6onee l0

Olr. 3anpeuaercr Bo BpeMr rpo3br [por.r3BoAr,rr6 pa6orLr na 6yponoft ycraHoBKe,

a TaKxe HuxoAr.rTbcfi Ha paccTorHlru 6tnxe l0 rr,r or 3a3eMr_flrculfix ycTpoficTB

rpo3o3arqr.rrbr, coruracHo |OCT I 2. 1 .0 I 9 -2009 1441.

Cpe4r.r cMepreJrbHbrx Hecqacruhrx cnyqaeB Ha AoJrro gneKTporpaBM

uprrxoAr.rrcr o:r 12 Ao 40 Yo. llpu eroM B 24,2 yo o6u+rx cMeprerrbHhrx cJrf{aeB

pa6ornuru noru6aror or Harrprxeunr rora I rB r.r sEufle. Ocnonnoft upr.rvunofi

cBnrercr Hapy[reHr.re npaBnJr pa6or6r no1 JrLrHLtsMr4 gneK,rponepeAaq.

Bo us6exaHr.re grercrporpaBM cJreAyer rrpoBoAr,rrb cneAyrcqle

Mepo[pE ITI/Lfl:

- e)r(eAHeBHo [epeA HaqanoM paooTBr [poBeprTL IJaIrV'IlIle, UCIIpaBHOCTb

rr KoMrrlrerrHocrb Ar.rgJreKTprrqecKr,rx 3arrlLrrHhrx cpe.qcrB (4uslerrpnvecxue

nepqarKr.r, Ooru, pesr.ruoBhre (oBpr,lKr.r, r{3orripyroufle nogcrarxr.r);

- BCe TeXHOJrOrurqeCKI,Ie O[epaqul4, BbInonHreMEIe Ira npueunux u

nr,rTaroultlx lrtuvrrx, AoJlxHbr npoBoAlrTbcr no 3apaHee ycrauooaeuxoft n

yrBepx(AeHHoi cncreue KoMaHA, cI{rHaJII,I3arr[r4 t4 cBflgfi. 3anpeqaercx

[epeAaBarb cr{rHlurbr nyr€ru narxxeur{r npoBoAa. Bxruo.{eHne r.r Apyr[e

KOMMyTarIr4r,r UCTOTTHT{KOB nVrTalll1ls MOfyT [pOBOAr4TbCt TOnbKO O[epaTOpaMI,r

VCTAHOBOK:
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- c qeJIEIo npeAy[pexAeHHt paOoralOql]rx oO OIIaCHOCTI'I [OpaxeHI4rI

greKTpnrlec(ItM ToKoM IIIIpOKO nCITOJIb3yIOT nJraKarbr rr 3HaKr,r 6eSOnaCHOCrn. B

3aBnclrMocTLI oT Ha3HaqeHLIt IIJIaKaThI I{ 3HaKr{ AertnCfl Ha rrpeAyrrpexAaro[ryre

("Crofi! Haupaxenrle", "He Bre3afi! Y6rer" r Ap.); 3zlupeqruoqre ("He

BKJrroqarb. Pa6otaror JrroAr.r" rr ,qp.); npe.qnr,rclrBaro lue ("Pa6orau 34ecb" r.r

Ap.); yra3arenrnne ("3arelueno" z gp.).

Jla6oparopnsrfi n rauepa.nsnsrft eranu

Ilocrcapoonacuocmt

O6qre rpe6oBaHur noxapnofi 6esonacnocru r o6rerrau 3arrllrrrr

pa3rurrHoro Ha3narreHr{r pernzlMeuTr4pylorct (De4epalrnrnrl 3ar(oHoM or

22.07.2008 N 123-@3 (pe4. or 02.07.2013) [60].

K s4anuau, B KoropbD( pac[oJroxenrl ra6oparopur I{ [oMeIIIeHrIrI c

[I3BM, flpeAbrBJrrrorcr cneAyroq]re o6qr.re rpe6onanu-n:

- HaJrnque r,rncrpyrqlrft o Mepux noxapuoft 6esonacxoc, u;

- rraJwt'rve cxeM 3BaKyaquu nogeit B cJryqae fioxapa;

- clrcreMa noxapHofi cIlrHaJIlr3aIIulI.

Bce pa6onrzru AoJrxHbr Aoflycrarbct r pa6ore roJIbKo rrocre

npoxoxAeHr.rr flpoTnBonoxapHoro nHcrpyroaxa.

B uouerqeuzr.r c IISBM IrMelorct gJIeKrpI{qecKI,Ie npu6oprt, Koropble

Moryr crarl npuvunofi Bo3HI,IKHoBeHLITI uoxapa, a rar)I(e AepeBqHHat Me6err,

lJracrr4KoBlre x rro3u, cuoco6nue flo4ep)Karb sogu[rullrfi [oxap. !nt'
[peAorBpauleHr,It Bo3HLIKHoBeHLtt noAo6nrrx cnf{aeB I,t o6ecne'reuuc

npaBr.rJrrHhrx Aeficrsr,tft Bo BpeMt noxapa parpa6orana <I,Incrpyrqua o Mepax

uoxapuoft 6egonacnocru 4n-a oSucon>. [aYuas. I'IHcrpyKII]lt coAepxl'IT

r.rn(f opr"raqr,rro o6 o6qzx rpe6oBanllf,x uoxapuofi 6esouacxocu, rpe6oranlrxx

6egonacnocrn [epeA Haqulou pa6otu, Bo BpeMx I{ rocJle oKoI{tIaHI{JI pa6oru;

penraMeHrr.rpyer 4eficrnur pa6ouux lI cJlyxaqux B clr5rltae uoxapa; n nefi

oflncauhr cpeAcrBa rroxaporyllreHlrt I{ rloptror I,Ix npllMeHenux. Tpe6ouanux

6esouacaocru Bo BpeMr pa6orll:
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- npoxoAhr, BhrxoAbr He 3alpoMoxAarb pa3rr.rqHbrMr,r [peAMe"raMv u

o6opyAoBaHueM;

_ HE NO.IIKJIIOqATb CTIMOBOJIbHO

3lercTpuqecKyro ceTb r.r flpeAoxpaHvTelrpri

3JreKTporrpHoopLr, uclpaBJrrTb

- He [oJrb3oBarbcr oTKphITbIM orHeM B cJryxeoHLrx It paooql,Ix

loMeIrIeHI4tx;

- He rcyprrrb, He 6pocarb oKypKr.r n crLltrKLt B cJry)Ke6HErx H pa6o.rrx

IOMEIIICHU'X:

- He [orb3oBaTbcs gJreKTpoHarpeBaTeJIbIIBIMI,I rIpHoopzIMI,I B JII,IqHbD(

IIeJUD( C OTKp6ITBTMn C[lrpUurrMr{;

- He ocTaBJItTb BKJrrOqeHHbrMU 6eg [plrcMoTpa sreKTpr4qecKr,re

npr4oopBr r.r ocBerrleHr.re ;

flouerqenr.re ra6oparopurE AonxHo coorBercrBoBarb rpe6onanz.nu

noxapNofi 6egonacnocru r,r 6rrt yKoMureKToBaHo cpeAcrBaMr4 rroxaporylueHl4t

OY-3 2 rur. OII-3-2 utt.

Tpe6onanrx t,t ycnoBr.rJr noxapnofi 6esonacnocr]t flo coBMecrHoMy

xpaueunro BerrlecrB r,r MarepI,IzIJIoB Ii3JIoxeHbI n (DegepalruoM 3aKoue or O3-

Ns123 (per. or 10.07.2012) [60].

Ha cnyrai noxapa n na6oparopuu yKoMIUIeKToBaHhI:

- orHeryrlrzrem (OfI-3 (a));

- BeApo c MeJIKITM [ecKoM;

- rzcrosofi ac6ecr uru ac6ecroBat rKaHb;

- fio)KapHbrfi xpau.

flocre oron.Ianua pa6otu Bce [poI,I3BoAcrBeHHEIe noMelqegl{t Aonxlrhr

TIIIaTeI6HO OCMarpr,rBaTbCt JII/tqoM, oTBeTcTBeHIIbIM 3a noxapFrylo 6egonacgocG.

llp" npoBeAeHlrr,r ra6oparopnux z KaMepaJlbHbrx pa6or rnaHllpyerct

[c[oJr63oBaH[e nepcouturbHbrx KoMrlbrorepoB, a raKx(e na6opatopnrrx npu6opon

(nevr, rlenrpu{yra) c HanpDKeHLIeM 2201380 B.
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II opactc euue greKmpuvecKltJv moKotvl

flpuvr.ruoft [optDKeHr.rr gireKrpr.rqecrlrM ToKoM B noMelqeHrlr,r voryr 6urr

HeltcupaBHocTb a3ortlll,Ifi 3neK'TpolpoBoAKr.r, BbrKJIIoq a;reteit, po3eroK, Br,rJIoK,

py6rEnrnuxor, nepeHocrrMLrx naMrr. Bce torore4y[Ir4e qacrr.r enexrponpu6opor

AOJDKrrbr Obrrb r,r3oJrlrpoBaHbl I{JII{ 3aKpbITbI KO)KyXOM.

Hau6onee BeporrHbre ucroqHr{Kr,r 3JreKTporpaBMar[3Ma:

1. Kouraxr rleJroBeKa c Her.BonLrpoBaHHbIMI,I ToKoBeAyIIII{Mv 'racrrtMu;

2. lloqBreHr,re roKa B orKJIIotIeHHrrx roKoBeAylq[x qacrfrx;

3. Koxraxr qeJroBeKa c MeraJrJII{qecKI,rMI4 ToKo[poBoAtIrII{MLI Kop[ycaMLI;

4. lllarosoe HarprxeHl{e.

.{-nx npe4otnpaJlleHl,It gJleKTporpaBMarr{3Ma 6onruroe 3HarIeHI,Ie I,IMeer

rrpaBuJrrHuur opraH[3arlnt pa6or, ro ecrr co6moAeHl4e flpaBItJI rexnrrecKr.Ift

gKcrrJryararlrir,r gneKTpoycraHoBoK n flpaBltn rexHLIKIt 6esonacHoct[ flptr

sKcllJryararll,Iu sneKTpoycraHoBoK.

B cootsercrsrn c ruraccz$r,rraqneft norvrerqexzft rro oflacnocrn IropDKeHIrt

noAeft oJreKTpr{qecKr{M roKoM, npr,rae4ennoft n ITV3 [], na6opatopr4r4 u

KErMepaJrEHhre KoMHarbI oruocsrct K [oMeIrIeHLrflM 6e3 nosHuleHnoft onacnoctl't,

T.K.:

- BJIEDKHooTI B.rIaHHoM rroMewenLvt <75o :

- noJrbr AepeBtHHhIe (ne toxonpouoa.flurue);

- reMleparypa Bo3Ayxa <35oC;

- OTCyTCTByeT Bo3MOXHOCTb oAHoBpeMeHHOrO IpIEKOCHOBeHLIII qeJIoBeKa K

r,rMeroqrrM coeAI,IHeHI,rt c seMreft MerEUrnoKoHcrpyKII,uIM s4auufi, MexaHLI3MoB' c

oguoft cropoxbl, I{ K MerzuuluqecrllM KoprrycaM eJlexTpoooopy4oBanus - c

Apyrol4.

Mepoupurru-a uo o6ecneqeulxo elerrpo6esonacHocrrr: upoBepKLI vl

r,rcnbrraHr.rq v3otrfrIrtrr4 roKoBeAylq[x qacteft o6opyAoranur na6oparopuu lt

KoMnbroTepHoro KJIacca; 3auILITHoe 3a3eMJIeHI{e; 3arryJreHl'Ie; aBToMaTI{qecKoe

orKJrroqeul,Ie; o6ecne.IeHlle HeAocry[Hocrl{ ToKoBeAyIrIIlrx \acteir npu pa6ore;
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r.r3onr.rpyrculrlre 3arqr'nHEre cpeAhr. Hopuarunnrre AoKyMeHrEI: focT 12.1.019-

2009144), focr 12.1.030-81 [45], |OCT 12.1.038-82 [46].

4.2. Srco.rornqecKat 6egonacnocrr

3rororuqecxas 6egonacHocrL [peAcraBnset co6ofi cocro{Hl{e npupo4Hoft

cpeAhr, o6ecue.runaroqee gKo;IoruqecKl,Iit 6atauc B [pl{poAe v 3ar]\ary

orpyxarorqefi cpeAbr n qeJIoBeKa or BpeAHoro nogAeficrnu-fl He6rarofiputrHhlx

(farropon, Bhr3BaHH6rx ecrecrBeHHbIMI4 [poqeccaMl,I I4 arrrpofloreHHblM

nos4eftcrnueu, BKJIIoqat rexnoreHnoe (npolrauurrenxocrr, crpol{TerbcrBo) I4

cemcxoxosqftcrBeHgoe.

3rolorraqecxr.r BpeAIIoe sosAeficrsue npeAcraBJlter co6oft sosAeficrsue

o6seKra xossftctseuuoit unu uuoit AesrerLtrocrll, flpltBoAqulee K 3HaqLITeJIbHhrM,

r.ruorAa neo6parurr,rrru r43MeHeHIrrIM B npl{poAuoft cpeAe I,r oKa3rlBaroqee

HCTATUBHOE BJII,I'H}IE HA qEJIOBCKA.

I4nxexepno-reoJlornllecKrle pa6oru, KaK u flpoqlre [poI{3BoAcrBeHHEIe

Br.rAhr AerreJrbHocrr,r qeJroBera, Hztnoctr BpeA reonornqecrofi cpeAe (ra6nnqa

3.lr).

Ta6nzqa 3.1 I .

Bpe4nue sorAeficrsus Ha onpyxarcqyrc cpeAy r nprpoAooxpaHHble
Mepoflprlqrrrfl rrprr nHxenepno-reoJrornqecrlrx pa6orax

Ilpnpoaune
pecypcH,

KOMIIOHEHTf,I

reo.norrlqecxo f
CPCABI

Bpearcre Bo3AercrBnt npffpo,4ooxpaHHf,re MeporlpB.fl Tnt

IIoqaa

YHlrqroxeHne lr [oBpexAeHlre
TIOTTBCHHOTO CJIO'

PeKytf,THBauur 3eMenE

3arpBHeHne f oproqe-cManoqHHMu

MATEDIAJIAM tl
Coopyxeuue noa4oHoB, orcbrma ruo[raaoK

AI' CTo'HXT TCXHI,IKII

3arpBHeHne rpor.BBo.qcrBeHHbrM[

ofiollaMu
BbrBo3 orxoaoB

(cBarK[, orBanhr)

fpyHrbl

HaplEeHne cocro{H[r reororuqecKotr
cpeahl

lII,lr(BnlauxoHHbIfi TaMrroHax cKBa(HH,
reoMoHrropIrH r

Hapyruenne duruxo-MexaHfiqec([x
cBotrcrB ropHEIx nopo,4

Meponpmru rIo y[peuneHll,o
rpyrrroa (qer,rerrraqug, 6vrty rlnsula\ss,

cr.urHXaTrSau]lt )
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ATMocoeplrbrfi
BO3,4/X

3arpr:nenne aruocQepaoro ro:,ryxa npx
pa6ore o6opygorarnr

ycraHoBneHue HopMarr{BoB flpeAeJrbHo

.qonycruuxx ru6pocor (II,{B) :arpr:rr-
rotlrrrx BeurecrB B arMocrlepxuf ro:,uyx.

floaepxnocraue u
NOA3EMH TC BOABI

3arp.asxenrr norepxHocrHf,rx rr
NOA3EMHbIX BOA

Ycranoalegue HopMarHBoB npeaeJrbHo

4orrycruuux ru6pocor (II,{B)
3arpt3turloqtfx B€uecrB B noBepxHocrHbre r

NOA3EMHf,IE BOTEI.

flpu flpoBeAex]rr,r rlnxeHepuo-reoJroruqecKltx pa6or Eeo6xoAI,IMo

BLrrroJrHeHr4e cJre.qrrorqrx [paBr4n u MepollprrfTllla IIo oxpaHe [pEpoAhI:

- o6f,3arerbHa |rLtKBvIiar\r4fl, Bo3MoxHEIX BpeAHbIx nocneAcrBllfi or

BO3Aefi CTBr.rs Ha rlpl,Ipo/ry;

- He AonycKaeTcr pa3BeAeHI,Ie KocTpoB, 3a rrcKIrIoqeELIeM cIIequaJIbHo

o6opyAoBaHHhrx An-s gToro Mecr;

- He AorryCKaerc.fi 3afp{3HeHI,Ie r{acrKa [poBeAeHI,It pa6or;

- AJrf [peAorBparrleHrur floxapoB Heo6xoA[Mo clporo co6rloAarb [paBl{na

noxapHofi 6esonacHocru;

- ycraHoBKa Macnoc6opHr.rKoB Ar.f, 6rtcrporo yAareHLIt fCM;

- rl1lKBri,qaul{.9 cKBZI)KI,IH MCTO]IOM IOCJIOI4HOI,I 3acLInKI4 CTBOJIa,

II3BJIEIIEHHbIM IPYHTOM C rIOCNOfiHOfi TPAM6OBKOfi.

Bce ropHhre BLrpa6orKr.r nocJre oKonqaHldf, pa6or AoJIXHII 6rrru

JII4KBI,IAI'IpOBaHbI: CKBOKnHbT - TaMflOHZI)KeM rJrlIHOft ]rJII,I qeMeHTHO-[eCqaHhIM

pacTBopoM c rleJrbro r.rcKJrrorreHl4r 3arpf,3HeHlrt [pllpoAHoi cpeAbl LI aKTI,IBrr3aqItu

reoJrorFrecKnx !I lrHxeHepHo-reoJlollFlecKl{x flpolleccoB.

Kpolae roro, flpu ]r3hlcKaul{tx Heo6xoAI{Mo BbItBJIfr6 :e.aJturque

3arpg3Hrroqux BerrlecrB B reororuqecKoft cpeAe, onacHblx AJIf, 3AopoBbt

HaceJreHr.rr, r.r ocyulecTBJltrb pspa6oTKy [peAJIoxeHI,Ifi flo yrrrJrldsa\uu 14

Hefi'rpaJrr43arlull 9Tllrx BeulecrB, npoBoALITb o6creAoBaHI,Ie cocrotHllt BePxHero

cJror rpyHToB I{ npItBoAI,ITb peKoMeHAaIIUrI no 3aMeHe rpyHToB Ha oTAeJILHbx

r{acTKax reppr,rTopr{u.

Bnr.r.uy HenpoAoJIx[TeJIbHocr[ noJreBbrx pa6ot tr He3Haqr.ITeJrbHocrl,t

Bbr6pocoB Bo3AeftcrBLIe Ha oKpyxzuoqylo cpeAy npl4 co6rIo.qeHI4I'I

npnpoAooxpaHHhrx Mep orleHr.rBaercr KaK He3HaqI,IMoe u AOnyCTI,IMOe [38].
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4.3. EesonacHocrb n .rpesnrr.rafiHbrx cnryaqrrqx

B goxe pacnonoxeulrr npoeKTr,rpyeMoro o6rerra Lr Mecra [pou3BoAcrBa

JraooparopHErx KaMeparrbHrrx pa6or (reppztoprnr r. Ffuxueraproncra)

BeporTHocTb HacrynneHr.rrr vpesnrruaftnrrx cnryaguit npnpoAHoro (uano4nenrne,

3eMJrerprceHr.re r,r r. A.) nJru BoeuHoro xapaKTepa rpaftue rr,rana. Har,t6onee

BeporrHrre 9C rexnorennoro xapa(Tepa cBt3aHhI c noxapuofi oflacHocrblo.

floxap [peAcraBJrrer co6oft HeKoHTpoJII{pyeMoe ropeH}re BHe

cneu[aJrlHoro oqara, HaHocrqee MarepIrEUIbHhIfi yrqep6, BrI3bIBaIouIee

HecqacTHbre cJrrrar4.

flpuvuxaun Bo3HI{KHoBeHr{t noxapoB n la6oparopnux ycJroBr,rJIX

{BJrrrorcr: HeocropoxHoe o6palreHr4e c orueM (6pocaHne roprrqeft crrnt{Kl4,

BhrcrrrrurHr4e n6rtlsu cropaeMbrx crpoenafi lI Marep[zlnoB, He 3aryllreHHru< yrureft,

rrrllara soau); Her,rcflpaBHocrb vt HenpaBItJIbHarI 3Kcluryaralr]rrl

9JreKrpoooopyAoBaHu.s', HeltcnpaBHocTb u [epelpeB oTonLITeJIbHbIx

crarlvoHapHhrx rr BpeMeHHrrx neuefi, pa3prAhl crarl,FlecKoro n aruocSepnoro

greKTprlqecrBa, qaule Bcero flpoucxoplrlle npu orcyrcrBnu gageuleuuft t't

MOnHr.reoTBoAoB; Her{c[paBHocrb 4poI{3BoACTBeHHOTO

HapyureHr4e TexHoJlorrFrecKoro fl poqecca.

ooopyAoBzlHat I{

B coorsercrsuu c HIIE 105-03 [61]npou3BoAl{rcs onpeAeneul{e Kareroplafi

noverqexuft rro B3phlBoloxapHofi LI fioxapnoi o[acHocrtr or orrcurefi (A) x

nusrueft (,,{). Jla6oparoprllo u rIoMeIqeHLIe KaMepaJlruoft rpynnu MoxHo orHecrla

K Kareropnr B, rar rax B Hr{x HtxoAtrct rBepAble roprcqr,re LI rpyAHoroprcque

BerrlecrBa I,I MarepI4aJIrI (Aepeemxue I4 IUIacrI'I(oBbIe [peAMerbl ue6enra u

o6opylonauue).

.{4.r ycrpaneHlu Bo3Moxuocr}r floxapa B floMelqennu neo6xo4r'ruo

co6nroAau npornBonoxaplrEle Mepbl:

- olpaHlrqeHl,Ie KoJILIqeCTBa rOpIOq[X BeIIIeCTB;

- MaKCI,TM'UIEHO BO3MOXHOe npLIMeHeHI{e Heropnqux BeIrIecTB;

-ycrpaHenr,re Bo3Moxlrblx lIcrorIHlIKoB Bo3ropaxl,ul (enexrprn'recruo<

LlcKp, HarpeBa o6oroqer o6opyaonauur);
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- npLIMeHeHI,Ie CpeACTB [OXapOTyrueHI{t (orHeTyluureJllr, tIIII'IKll c [ecoK lI

r. A. (cM. Hnxe));

- lrcnoJlb3oBaHr{e rroxapnoit curr;'anusuluu;

- coAepxanl,Ie gJlelcpoo6opyAonanur B Iic[paBnoM cocrotHltlr,

rrocJre oKorqanrx pa6or Bce ycraHoBKr,I AonxHbI o6ecrovunarrce;

- Htrrruqle B noMeIIIeHIlI{ cpe.qcrB floxaporyueHur (orHeryururenu

runa OV-3, noxapnrrfi HHcrpyMeHT, uecor) u coAepxaHl'Ie llx B uclpaBHoM

COCTO'HI,II4;

- pa3perrreHlre KypeHllt B ToJIEKO OTBeAeHHbTX AJI' sTOrO MeCTaX;

- coAepxaH[e rryreft u [poxoAoB AruI gBaKyaqru nro,qeft n cno6o4nolt

COCTOqHI,I[:

- rrpoBoAt4Tb pa3 B roA LIHcTpyKTaX nO nOXapnofi 6esonacnoc:ru;

- Ha3HaqarE orBercrBeHHoro 3a [oxapFrylo oe3olacHocTb.

Teppnropar opraHrnarluLl [ocroruHo AoJIXHa coAep)Karbcq B ql{crore LI

cr,rcreMarl{lrecKr,r oqruIarbct or ofioAoB nporcBoAcrBa. 3anpeqaerca

3arpoMoxAaTb npeAMeTaMn H ooopyAoBaHI,IeM flpoxoAbl, KopI,IAopbI, BbrxoAEI LI

JrecrHlrrlbr. Bce 4nepr.r gBaKyaq[oHHbrx BhIxoAoB AoJIXHII cao6ogno orKpblBarbct

B Ha[paBJreHr{rr BbrxoAoB Hs sAaHLri. Ha ru4nona Mecre y orxeollacublx o6rerros

AoJrlr(Hbr 6urr BbrBerueHBI ffIaKarbl fipeAy[pexAeHlrt: <<Orneouacno, ne

rypuru!>.

OrsercrseHuocrr sa co6[IoAeHI{e noxapHoft 6esonacnocrl,r B opraHI,BaIIru{,

3a cBoeBPeMeHHOe B6IUOJIHeHUe [pOTrrBOnOXapHbD( MeponpatTl{Ll I{ [clpaBHoe

coAepxaHl{e cpeAcrB floxaporylueHlt I HeceT HaTIEIJIbHI4K 9KC[eALIqU[, I4 ero

3aMecrr.rreJrb no xogsfi crsennofi qactIE.

Bce unxeuepHo- TexHLIqecKLIe pa6orH[KLI I{ pa6oq e, BHoBb npI,IH[MaeMhIe

na pa6ory, [poxoAtr cflequ€urllryKt flpor]rBofioxaplry]o [oAroroBKy' Koropat

cocTollT Lra repBLItIHoro a BTopIFIHoro [poTI'lBOtIOXapHLIx l rCtpyrtaXefi. IIO

oKoHqaHr{ro zucrpyrraxefi npoBoAl{rcs IIpoBepKa sxanuir I'I HaBbIKoB'

Peoynrraru qpoBepKlr o$oprr,rn-arorcx 3all,IcErc n <Xypnan perncrpallnlr



o6freHr.u Br.rIoB r.rHc'rpyrTaxa tro rexHLIKe 6esonacnoc'ra> fOCT 12.1.004-

e1 [41].

OrsercrseHurre 3a noxaprylo 6egonacnocrr o6ssarrr:

- He Aoflycrarb x pa6ore JrIII: He IIpoIueAIrIux LIHcrpyICTax rro

co6nrogenluo rpe6onaHuft [oxapHofi 6esouacnocru;

- o6frarb uoAqr.rnenrrlrft flepconurn [paBIrJIaM [oxapHofi 6egonacnocrn u

pa3brcnJrrb floprAor Aefcrsur; s cryIae Bo3ropau[It nn[ noxapa;

- ocyqecrBJrmr uocrocHHllfi KoHTponB sa co6nro4euueM BceMu pa6ovuur'r

lpoTr,rBolo)KapHoro pexI,IMa, a TaKXe cBoeBpeMeHHhIM BbInOJIHeHT'IeM

nporr,rBon oxapuux laeponpn-nrufl;

- o6ecneqlrrr [cflpaBuoe coAepxaulle I{ [ocrosHHylo roroBHocrb K

4eficrnrro cpeAcrB noxaporylxeHl{t;

- [pI'I BO3HI'KHOBeHI'IH noxapa 4pI'IMeHtTE Mephl nO ero JILIKBI{AaIIUII.

,,{,n-a 6ucrpoi JIItKBI,I.qaqlIu Bo3MoxHoro noxapa Ha reppl,rroplln 6a3bl

pac[onaraercr creHA c [por]rBoroxapHblM o6opyAoranneu (cornaqro focT
12.1.004-91 [4 I ]) npuneaeuublM HLIxe:

- orHeryrrrnrerrl MapKrr OBII-10 (2 uryxu);

- BeApo roxapnoe (2 ruryru);

- 6arop (3 ruryxx);

- rorrop (3 ruryru);

- norta (3 ruryxr.r);

- rutr4K c necKoM, 0,2 uJ 12 ruryrcu).

floxapnufi uII{T Heo6xoAr4M Nrs rrprtutrufi. HeorJIoxHbIX Mep IIo TyIIIeHI'Ito

Bo3MoxHoro Bo3ropanl{t Ao npue3Aa noxapuofi 6pura4u, ZHcrpyueutl AonxHhI

HalxoAr4TEcr B EcnpaBHoM cocrotHllu lt o6ecne.rl4satb B cJryrrae neo6xoAurraocru

Bo3MoxHocrb nu6o nonuoft JILI(BvAaIIuLI orna, ;ru6o JIoK,uIII 3aIII{LI Bo3ropaHl,It.

3a napyurenze [paBrr[, pa6o.rne Hecyr orBercrBeuHocrE, orHoctfiryrcct K

sunorHreN4ofi uv.Lt pa6ore LrJIvr cueIII4aJIbHbIx uHcrpyrqufi B [optAKe'

ycraHoBJreHHoM rrpaBr,rJraMu BHyTpeHHero TpyAoBoro pacnopt/qKa.



4.4. Ilpanonue rr opraxn3aqnoHuble Bonpocbl o6ecneqerrrrq

6econacnogrl

Oxpana rpylLa v rexHr{r(a 6esonacHocru s Pocculr - gro cllcreMa

coxpaHeH[r xr.r3Hn t,r 3AopoB6t pa6ornuror B rlpoqecce rpyAoBoft AetreJrbHocrll,

BKrroqaloq:rr s ce6g [paBoBEIe, coturaJl6no-gKoHoM[qecKl,Ie, oprzluu3al{ItouHo-

TexHI{lIeCKr,Ie, CaHItTapHO-rUn4eHI{lIeCKI,Ie, neve6no-npolpI,IJIaKTI+IecKLIe,

pea6unuraguoHnhre r,r r.rHhre Meponpustut (crarrt Ne I @e4epzurbHoro 3aKoHa

<06 ocnosax oxpaHbr rpyAa B Pocc*tficxoft @e4epaqran>, 17.07.1999 r. Nel8l-

@3), o6paryoq[e MexaHI43M peaJILBaqI& Koxcrl{Tyq[ouHoro [paBa rp€DKAaH Ha

rpyA (cr. 37 Koxcrzryquu P@) B ycrloBntx, orBeqzuolqux rpe6onaxu-rrra

6e:onacnocru n ruIrI{eHBI. 3to npano 3aKpeIUIeHo raKxe B cr. 7 rrlexgyuapoAnoro

narra o6 gxoHoMr,rqecKrlx, coq arrbubrx lI KyJrbrypnhlx rlpaBax.

37 ctatys Koncrury{nra P@: o6ecneqnaae:r cno6ogy 'rpyAa, u Aaer rprlBo

Ha 'rpyA, B Tex ycnoBLlfx, Koropbre orBeqarcT cneqllaJrEHhlM TpeooBaHI{fM

rurueHbr u 6esonacnoctu. lllrsrft IyHKT Bhrue yrasaxnofi crarbu DIacI,IT:

<raxAufi ltMeer rlpaBo Ha orALIx>. B xoneqnou I,ITore, cBoIlM uepBoLIcrotIHLIKoM,

oxparrbr irpyAa r{Mesr Koncrrry{nro P<D. <De4epamnrrfi opran ncuomrutelluofi

BJracru, ocyurecrBJrrer cuerrrlarlr.I3l{poBaHHble $ynxqr.ru, rro HaA3opy I,I KoHTpoJIro

n c$epe rpyAa, 3ror opraH Ha3brBaercr: <<@e4epaJrBHar crryx6a no rpyAy I,I

3aHtrocrll Mzxrlcrepcrna 3ApaBOOXpaHeHrrt coqlrzrnbHoro pa3wffr4t

flparzrenrcrea P@>.

.{annax cnpr6a pyKoBoAcrByercq n csoefi AetreJIbHocrLI $e4epalrnurrlu

3aKoHaMu, Koncrutyquefi P(D, yKa3aMLI llpesu4exra PO It aKTaMIt

flpararemctoa P@, HopMaTLIBHrIML I{ npaBoBrIMIt aKTaMI,I MuxncTepcua

3ApaBooxpaHeulnr rr coqItEUIEHoro pa3Bl{rlrt Poccttficxofi @eAepaqru,

MexAyHapoAHhrMr{ AoroBopauu P@ u TpyAoBEIM roAercorra P@.

flasHrre 3a1av. rpyAoBoro 3aKoHoAareJlrcrBa: co3AaHI4e neo6xo4uuux

npaBoBbrx ycloaufi AJrr AocrLIxeHI{t co lacoBaHrrfl LIHTepecoB cropou TpyAoBbD(

otrorueuuft, r{HTepecoB rocyAapcrBa, a raKxe [paBoBoe peryJII,rpoBaHI'Ie

TpyAoBbIx ornoIueHl,Ifi u [rrEIX HenocpeAcrBeHHo cBt3aHgblx c HLIMII otroluenufi.



O6-seaHHocru no o6ecneqenuro 6egonacHrrx ycrorufi u oxpaHbr lpyAa,

coruracHo cr. 212 TK PO, Bo3Jraftuorcr na pa6oro4arenr. llocne4nrafi,

pyxoBoAcrByrcr yraranuofi crarrefto o6sgan o6ecneqtnrs 6egonacnocrr

pa6oruuron npIa eKcruryararlur{ zaauuir, coopyxenufi, o6opyAonaxrx,

oc)ruIecTBJreHulr TexHororuqecK[x 4poqeccoB, a Talo(e 4puMeHseMhlx B

lpor{3BoAcrBe r{HcrpyMeHToB, chlpr LI MarepllturoB. Kporvre toro, pa6oro4areru

o6qsau o6ecneuurr, coorBercrByroq[e rpe6oBaHI,ItM oxpaHbl TpyAa, ycJIoBItt

TpyAa Ha Kax,qoM pa6o.rerra Mecre; pexl{M TpyAa LI orAblxa pa6ornr,Iroe a

COOTBETCTBI'IU C TPYAOBbIM 3AKOHOAATEJIbCTBOM, I{ I{HbIMI4 HOPMATI,IBHbIMIT

rrpaBoBrrMlr aKraMrr, coAepxaqr{Mll HopMrI TpyAoBoro npana. Pa6oroAareJIL

AoJroxeH r.r3BerrlarE pa6orauros, o6 ycnoru-rx oxpzrHhr rpyAa Ha pa6o.rux Mecrtx,

o Bo3MoxHoM pncre Aff 3AopoBE , o cpeAcrBtx LIH,qI,IBrIAyaJIbxofi saulzrrr LI

KOMIIeHCaIIflf,X.
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5. @nnancosrrft nreneAxuenTr pecypcoeQQerrnnHocrr n

pecypcocbepexenue

5.1. OprauusaquoHHaq crpylcrypa yrrpaBJreHlrfl rr ocHoBHbre Ha[paBrennq

,leqrelrbHocrn OOO <<Ieorexnntca>>

OOO <feorexHltKa>) rpynrefturax KoMnaHLITI Kys6acca rro I4HxeHepHhIM

lr3brcKaHI{rIM, rro oqeHKe focyAapcrneaHoft 9Kcneprfi3bl, KoMnaHI{t BbIIroJIHter Ao

600/o or o6ulero o6relaa pa6or r srofi c$epe no Keueporcxofi o6nacrr [63].

Kounanm Bbr[oJrHrer rur.rporuft c[eKTp ycnyr B o6racrl,I I,IHxeHepHbIx

usrrcranufi, flpoe(Tr,rpoBanlr{, crpol,ITeJlscrBa I,I peulaer Sa4av'v reoAegnqecxoft,

reonoruuecroi, eroloruuecroi, reo0l,I3['Iecrofi, nlAporeoJror[vecroft,

3eMJreycrporlTelrnofi, [HxeHepHo-reo,qesrrecrofi Lr

HarrpaBJreHHocTIl.

ronorpa$r.recrofi

.{raperroporr,r OOO <<feotexnuxo> sBraercr. Caxapon Balepuft

Hnroraesuq.

Ocnonnrre Ha[paBJIeHIry AetreJrbnocrl{ KoMrIaHI4I,I:

I. feolornqecKlre r.r3lrcKaH .a;

2. feoAeslr.rec Kne ugurcKauur:

3. 3ronorr.recKl,Ie r.r3ErcKaHE :

4. Mereopororuqecrure r.r3brcKaHr.rt;

5. feo(f r.rsnvecKlte H3bIcKaHIa-s;

6. feotexnrgecKae Ll3brcKaHrir;

7. Jla6oparopHbre r.rccJreAoBauut;

8. O6cneaonaHue roncrpyxqlri;

9. Crporarenrxrre pa6otu ;

1 0. flpoerru ycr4rrenvs. t[yxAarvrenror;

I l. Boao:a6opu6re cKBzI)KI,IHII;

12. f eoreprr,ranbHoe orotlJleHue (Te[roB6Ie uacocu).

I,Inxeuepno-reoJrorrlecKr.Ie LI3bIcKaHprrI - qBJlflorct HeorteMJIeMo[ qacrrro

npu [poeKTnpoBaHLIu, crpol{TeJrEcrBe I,I peKoHcrpyKql,rld 3AaHLIft, coopyxenui u

lHeftrrrrx o6rerros. flpone4euue lrsrrcraHllft o6ecnequsaer BcecroPoHuee
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r.r3ylreHr{e reppnropr.rH crpor,rreJrbcrBa, [o3BoJlter pa3pa60Tarb ooocHoBaHHLIe

TexHr,rKo-gKoHoMlrqecKr,re [poeKTbr, a TaKxe [porHo3l,rpoBaTL B3allMo.qeficTBue

Bo3BoAlrMhrx coopy)KeHlrft c oxpyxilou{eft cpeaoft [63].

Bugrr rrruonnreurrx pa6or:

1. Eypeuue r,rmKeHepHo-reoJlorrqecKllx rn rl,IAporeoJlor[qecrlltx oKBzI)KI,IH

(npoxo4ra ropnbrx ar,rpa6oT or);

2. feo$urruec(lre ?rccJreAoBaHnJr;

3. floneehre r,rccneAoBanr{r rpyHToB (craruuecroe 3oHAI,IpoBaHLIe, IIrraMrIbI,

r,tcnrrranue craft);

4. fv4poreonor[rrecK]re uccneAoBaultt;

5. Cefi crraorornqecKlle uccJIeAoBaHI4t;

6. Jla6oparopuble I,IccJIeAoBaHLIt rpyHToB, rIoA3eMHhIx LI rloBepxHocrnbx

BOA;

7. O6cne4onaru{e rpyHToB ocnosaHllfi Syngauenror cyulecrByloqllx

sAaHEE r.r coopyxeuufi;

8. Coc:rasreHlle flponro3a Ll3trlenenr.rft LIHxeHepHo-reoJIorFIecK[x ycaonuft;

9. Karraepanrnat o6pa6orKa Marepl{anoB I,I cocraBJIeHEe rexrlnlecroro

orqera (earnroveuur).

flpu npone4euuu us:'lcxauuir uc[oJr*yerct coBpeMexnoe 6yporr,Ie

o6opyAonanr,re u runporufi KoMuJIeKc IToJIeBED( u la6opa'ropnrx ucclegonannfi

csoftcrs rpyHToB, cJIarauouIID( ocHoBaHI{t rtpoel<tupyeMrrx coopyxenufi .

OOO <<feorexnlEra> pacrloJlaralor ceMblo culMoxoAHbrMlr 6ypoouun

ycraHoBKaMr4 na 6ase aBroMo6llrlefi: KAMA3 (yPE-2A), 3I{JI-131 (WB-24-2),

yPAJI (IIEy-l), 3l4lI-131 (ltsy-l), a raKxe BcrloMorarerlbxblM

aBrorpaHcnoproM: KAMA3 (6optonoi), aBroKpaH <<I4saHoBeID)

rpy3onoAbeMnocrblo 15 r., YA3 2206 ws AocraBrr nroAefi I'I rpy3oB.

I,lcnrrtauue rpyHToB crarl,IqecKuM 3oHAlrpoBaHI{eM npoBoAtr c noMolrlblo

cnequa-nrnoi ycraHoBKI4, o6ecnequnaloqeft sAanrl'rBaHue 3oHAa B rpyuT'

parrraerqeuHoft na 6age anrouo6uls 3[ll-131, c KoM[JIeKTorvr o6opyAoaanur

TII,IKA-I5.



Bcs rexsura pa3Meuraercr Ha co6crseHHofi npou:ro4crseHnofi 6a3e.

Oprauusaqaa pacnoJraraer neo6xoguuuu KoMnJreKcoM coBpeMeHHoro

o6opy4onauur u npr.r6opoa AJrr onpeAeJieuur $u:uvecrlrx, MexaHr,rqecKux,

Koppo3uoHnbrx csoicrs rpyHToB, npu [poBeAeH[rr4 LrHxeHepHo-reoJlornqecKllx

HsrtcxaHr.rfi, Texsuqecxoe o6ecneqeuue u rxrar rea.,rra$r,rqzpoBaHHbrx

cfleqflaJrrzcroB flBrtercfl rapauruefi Kar{ecrBa [poBoAuMbrx r.rccneponanufi [63].

5.2, 3arpatur BpeMeHH u rpyAa Ha BblnoJtHeHue pa6or

Bce :arpartr BpeMeHr4 no corpy.rlHr.rKaM Ha [oJreBbre, ,ra6oparopHtre n

KaMepanbHbte pa6oru npeAcraBneHbr a ra6nuqax 3 .12 u 3 .13 .

CnogHal ra6.nnqa 3arpar BpeMeHll rro corpyAHr{KaM
6or

Ta6nu\a3.12.

A,rrq flpoeKTupyeMbtx

HanveHoeaHHe Br,raoB pa6or
Kon-so crueH Ha

nlrnolxeHre pa6or
(cuexa = 8 vacoa)

Tonoreone:gqecxue

flrasoeag r.l BbrcorHar nprrB13KH
feoJlorHttecKHX errpa6ororc

MexaHavecroe 6ypeune
KonoHKoBbrM cnoco6ou

I4HxeHep-reolor I

KaTefopl4H,

MAtllHHHCT

6ypoBoE
ycTaHoBKx,

noMorqHHK

6yponoro lracrepa

016op uouo,ruroB fJrr.tHncrbrx
rpyHroB

016op o6pa:uoa rpynra
uapyurenHofi crpyKrypbt

LTATHqCCKOE 30HAHPOBAHHC fPYHTOB

I4cnrrrasu.g rpyHToB crarHqecKuMH
B.qABNHBAloUNMH H IPY3KAMH HA

Or6op npo6 BoAbr Ha xhMaHa-rru3 tr
a,,u onpeae,reHHr nopporruoauofi
aKTHBHocTH rpynroa x 6erorry,
cTar H, cBHHuoBoI n a,rnuluNegofi
o6o,roqrcaM xa6err
feoSr:avecxue pa6orrr
(rr.rnxpoceIcruopaiounpoaaune

OrpeAeaeHne B,lalxHocrrl fpyHToB
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f paHynouerpnuecKHfi aHa,'lH3
fpyHToB onp, l0

3aee4yrorqr-rfi
la6oparopHefi,

ra6opaHr I
KaTefopHH

4

KoscacreHurs npu uapyu:euHoi
crpyKrype orlp. 30 2

Onpene,renue xo:QQuuneura
BbrBeTpeJrocTH H HcTupaeMocTI{

onp. l0 2

X t.t Lr N,recKll i aHaJtH3 Bo-trbl on p. 4 I

Onpe,lereuue ropposr.rouHofi
aKTHBHocTH rpyuroe x 6eroHy,
craau, craHqouofi H a,rrcunHnegofi
o6o,roqraM Ka6e,rq

onp. 4 I

AHa,r lr: ooguofi Bbrrr)ItKl.l onp. 4

Kauepa.lsnsre pa6orsl
Kauepa,rrHar o6pa6orxa
uarepra,roe 6ypoaux,
,ra6oparopHrrx, reoSusuvecxrx
pa6or n no,reartx acc,reaosaH14ft
fpyHToB

pa6ora I4Nxeuep-reo,ror I

KaTefopHH

l0

LOCTABJIEHHE TEXHHI{CCKOIO OTqETA OTTIET

Ta6nuqa 3. 13 .

CsoaHaq ra6r pa6orbr

Taxurra o6pasoM, o6qar [poAoJlx]rreJrEHocrb noJreBbrx pa6or cocraB,'rrer

33 lgs.

CsereHra.q o 3apa6orHofi nnare uclo.lIHI4TeJrrM t,t orirr.rcreHlltx Ha

coqrraJrbHble HyxAbr npeAcTaBneHbr B Ta6nuqe 3.14.

Ta6tuua3.l4.
Cneqeuun o 3apa6orHoft flflare [crrorrH[TeJqM r.r orquc./'reHuqx Ha

r|ua B eHI| Ha n KT|,| DVeMbte

J\rs n/n ?ran pa6or JATPATbI BPEMEHI,I B AH'X
I lIo,resofi 8

2 IIa6oparopuufi 15
J Kanepa,rrH rrfi 10

llroro: .]J

4.,.tLHbIe Hv?Kn

a

O

5x

F

F

,i"

F

(n

r{ /:

-:ct
3 3 3s
:-g-

\,5

x€
d rs
? I .'.r.

= v-
5H

i 
"-*lo a I9-

=rsiYi-jE3*!s
9E=:E:.dX-oI o. i! < o
o _e€ 3 i

I E; T:)

5I3i,:
o=!iix.txxqux6;

"IEFE

;

I4uNeuep-
rcoae3ucT

800 240 1040 10, l6 228,8 51 04 2,08 1354,I
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Pa6o,{l,t[ 2-ro
pa3praa 500 I 150 6s0 18,85 t43 1? 846,3

I4uxeHep-
reoror I

KaTeropt-ix
1200 l8 160 24960 123,84 sr'q I ) t2'12,9 49,9 3249't ,8

Maurusncr
6ypoBoii

ycTaHoBXx
600 8 180 4680 t35,-72 1029,6 238,6 9,36 6093,2

Eypoeoii uacrep 800 8 240 6240 180,96 1372,8 3 t8,2 t2,48 8124,3

flouousrx
6yponoro
MacTeDa

720 8 2t6 5616 t62,86 tr?s 5 286,4 t t,2 73lL,9

hrxeuep-
reoQI-t3 r-t K

1200 360 1560 4a )4 ?q{ 3,I 203 |

3 a reayro uru il
ra6oparopuefi 1200 t5 360 24960 723,84 tdot t t272,9 400 3249',1,8

,rla6opaur I

xaTerop t-.t x
800 l5 240 r6640 482,56 3 660,8 848,6 11' 2t665,1

I4TOfO: 1t2 421

O6uue pacxoAbr Ha 3apnnary cocraBJr.rrror Il2 421 (cro AeenaAuarb rbrcrir
qerbrpecra ABaAqarb oAnH) py6nb.

5,3. Pacqer cMerHofi cror{Mocrrr npoeKTnpyeMbrx pa6or Ha uHxeHepuo-
reoJIo ru qec K||e l|3brcKa H r.tfl

Crouvocrr uHxeHepHo-feoJroruqecKux pa6or orrpeAeJreHa tro

Cnpaeovul,r xy 6a3oerrx ueH ( I 999r.) Ha lrHxegepuo-reororuqecKr4 e u

I4HXCHEPHO-SKOJIOTUqCCKHC II3bICKAHN' AN' CTPOI,TTCNbCTBA (UEHbI NPI,IBEACHbI K

6asucrorr,ry ypoBHro Ha 01.01.1991r.). llpz sroM yqreH r4HAeKc r.r3MeHeHr,rt

cMerHo[ cror4Mocru npoeKrHbrx r,r H3brcKarerbcKr{x pa6or na I roapran 2017

roAa, K:45,12 [5]. Pacvdr cMerbr Ha Bce Br.rrbr pa6or (noneBble, ra6oparopHbre,

KaMepaJrLHbte) npeAcraereH B Ta6nuue 3.15.

Ta6nuqa 3.15.
Pac.rer cMerHof crouMocrn npoeKTupyeMbrx pa6<lr Ha rrurr(enepHo-

reoJ|oruqecKrre u3btcKaHfifl

Ha uH}t{eHepHo-reonoruqecRre x3btcxaHuB

no o6texry "CTpoxrenbfiBo cnopl4BHo

l5)



N9

nn

Xapa Krepxcrl4Ka n peAnpxrrr,rn,

3Aa Hfin, COOpy}KeHAA nnV Bt4Abl

pa 6or

EA.

143M.
Kon-
BO

N9 N9

9a cre i,
rna B,

Pa cq er cro r.1 -

MOCTI-'l

CroH-

MOCTb,

1 2 J A 5 6 7

CnpaaovHrx 6aeoBbtx qeH Ha rHXeHepHo-reonortaqecx14e pa6orbt, 1999r.
MxH14crepcrBo crpohrenbcrBa u xun,1u{Ho-KoMMyxanrHoro xosnicrBa pO. nxcbMo or

L9.O2.2OL6 t.
N9 4688-XM/05. npxnoxeHhe 3 14HAeHcbr l43MeHeHrn cnerroi cror4Mocrr4 npoexrHbrx r,l

[3brcRarerbo{r4x pa6or na I kBapTa, 20L7 roga, K=45,12 [5].
1. NO,TIEBbIE PASOTbI

1

nna Hogag x BbtcorHas npBBt3Ka
CRBAXI H TOqXA 1,4 f.9 3.n. 2 8,5x14 119

2

KonoHRoBoe 6ypeHre rpyHroB l-lV
xaTerophrl
I

II

Itl

IV 60 r.L7.n.7

36x24
38,4x31,6
42,6x0
45,6x4,4

864
L2L3,44

0
200,64

J

fuAporeonorIqecxue
ra6lo4exun npu 6ypenuu
cxBaxhH AraMerpoM Ao 160 MM
(oe00raqxeHr xcKnloqatoqhi
TapTa Hhe 60 r.18 n.1 1,6x60 96

4 Kpen.neH,|e cKBaxI H r.18. n.4 1,6x55,6 88,96
016op rraotonrroB rnlt H!4crbtx

rpyHroB MOH 30 r.57.n.1 22,9x3O 687

6

016op o6paaqoe rpyxra
Ha pyueHHoi crpyKrypbl o6p 10 r.59.n.1 34,3x10 J.l5

7 O16op npo6 eo4ut npo6a T. bu.n.l 7 ,6x4 30,4
6 CTarr,recxoe 3oHAxpoBaHre ncn 10 r.45. n.5 128,3x10 !265

9

14cn btra Hre rpyHToB crarhqecRhMtl
8AaB.nhBa|oull4M14 Harpy3RaMh Ha

HarypHyro cBalo ACn 6 r.51.n.2 r z at)xb 77tO

10

BCEfO noreeure pa6orur 6e:
Bbln/laTbr noneBoro aoBonbcTBt,tt 0,85 OY n.14 5500,4

2.,IIASOPATOPHbIE PAEOTbI

11

flonHuri xorrannexc on pe4enet u i
Qr:u xo-ruexaxrrecxlx cgoicrg
rpyHroB o6p 30 r.53 n.25 193x30 5790

t2
KoHcxcrenqhs npr Hapyuelnoi
crpyKrype o6p 30 r.63 n.1 18,2x30 JO+

L3

Koppo3hoHHaF axrlaBHocrb
fpyHroE no oTHouteH[rc x

anloMuHheBoi o6ono,lxe xa6ean flpo6a A r.75 n.Z L3,8x4

L4

Koppo3t4oH HaF axr BHocrb

rpyHToB no oTHouJeHhD K

caru qoeoi o6ono,{xe xa6enn npo6a A "t.75 n.7 !6,4x4 65,6
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I5
Kopposuox ran aKTlt BHocrb

TPVFITOB NO OTHOUJEHXE K CTA'I noo6a 4 1.75 n.4 18,2x4

10

Koppo3l,roHHar a xr!4BHocrb
rpyHToB no orHoueHHto x 6eroty npo6a T, /5 n.5 25,4x4 101,5

77

f paHy,noMerpuqe cxuit ananng
cl.iTo8btM MeToAoM c
pa3AeneHxeM Ha Opaxqxll 10; 5;
2; 1;0,5 mm 6eg xrnnqenrn r
npoMbrBXr4 {Haaecxa ceuru-re 1xr) o6p 10 r.54, n.10 5,6x10 50

18 AHanlr: ao4xofi Bbtrflx{xu n po6a A 1,7L, N,L 146,4x4 585,6
19 BCEfO na60paropr ure pa6orur t9437

3. KAMEPMbHbIE PASOTbI

20 Cocra gaesue nporpauuur pa6or nporp 1 r.81.n.2 800x1,4 LLTO

2r

KaMepanbHar o6pa6orxa
MarepIa^oB 6ypoeurx pa6or c
rrApofeonorxqecK!,tMx
Ha6nogeurnuu 60 r.82 n.2 9,3x60 558

)',

KaMepa.nbHan o6pa6orxa
no/reBoro lcnbtTaH x8 rpyHToB I
cKBaxhHax, eeprrxaluHoi
crarrqecxoi Harpysxoi HCn 10 r.83 n.1 38,3x10 383

23
KaMepanbHar o6pa6orxa na6opa-
TopH brx lrccneAoBaH lai % 15 r.86. n.1. 0,15 or n.20 952

z4 BCEfO no n.20-23 3013

25
Cocras.neHIe xaMepanbHoro
oTqeTa % 2L t.87 .n.2 0,27 ot n.24 632,73

26 BCEfO RaMepanbHure pa6orut n.24+n.25 3645,73
4. rEOOtl314rlECKt,lE PAS0Tbl

27
M r.r xpo ce i crvro pa io H r..t po Ba H He

TepprTop1414 sa 6n. L 5380

28

BCEfO no p.1,2,3,4 c y,{EroM
pa ioH Horo K-ra K=1",3 1,3 37158,06

TOfO ocHosHbre pacxoAbt c pbt-
roqx urrvr xooQQrqnexrorvr 45,72 or n.28 167657L,6

30 Ha K,naAHbte pacxoAbl % 0,15 or n.29 251485,75
JI ll/|aHoBbre Ha xonneHha Yo 18 (n.29+n.30)x0,18 347 050,3
32 % 5 {n.29+n.30}x0,03 5784r,7
33 3a pa6orHar nnara 17242I
5.+ fTOfO no n.28-32 2445370,3
5) ]/qer HAC % 18 0,18 or n.34 440766,5
JO TOrO c yqeroM HAC n.34+n.35 2 885 536

CornacHo cMerHoMy pacqery cToIrMocTb I4HXeHepHo-reoJIofl'qecKI,IX

I,I3bICKAHI,Ifi HA CIAAUI,1- PA6O'IEfi AOKYMEHTAIIUI4 AN.'I CTPOIITCJIbCTBA CIIOPTIIBHO-

o3AopoBr,rreJrbHoro KoMnJreKca, cocraBrrr 2 gg5 536 (4ra rr,rulluona BoceMEcor

BoceMbaecrr llrrb rbrcrq nrrbco|rpHAr{arb rxecrb) py6,1efi c yr{eroM HAC.
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3arc.nroqenue

B AaHHoM npoeKTe 6rraa paccMorpeHa [noqaAKa crponreJrbcrBa

cnoprnBHo-o3AopoBr{TeJrbHoro KoMnireKca na csaftuoNr (hyn,qanaenre. Onlrcanu

reorpaifu.recrrae, KJILtMarI,IqecKI,Ie u reororuqecKl,re ycJroBr,rr pafiona pa6or,

r,r3)AeHbr HHxeHepHo-reororruecKlr e ycnoBl*rs y{acrK4 BhtrBJreHbr nau6olee

onacHbre reoJlorrlqecKl,Ie npoqeccbl, TtrKlre KaK ceficMr.rqecKaq aKTI,IBHooT6 I,r

[oATOnJreHr{e Teppr{Topr{u.

Y'Iacror paccMorpeH c roqKn 3peHr.rr npoeKTr{pyeMbrx pa6or u parpa6oran

rrJraH u MeroAr{Ka [poBeAeHrfi r.rHxeHepHo - feoJromqecKrrx lrccreAosarzfi AIt
cra4r4u pa6ovei AoKyMeHTarI[r4, o6ecnevurarcqux flotryqeHr,re AocroBepHbrx

AaHHbrx, neo6xoAuruux AJII npoeKTr,rpoBaHr.rr. Ha Aannou ) racrKe, no $oHAoBbrM

Marepr.rruraM, BBrAeJreHo 5 ltr3, paccqr,rraxa cSepa nsanrr,ro ryei.rcrsus coopyxeHr{t

c reoJloruqecKofi cpeAofi r.r cocraBneHa pacqerHar cxeMa.

Ha yracrre BbrrroJrHrrorcr 6ypoaue pa6orrr, r,rHr(eHepHo-reoJroruqecKoe

onpo6oranne, noJreBhre orIhITHbIe HccJreAoBrrHr.rrl rpyHToB, rroJreBble oIIbITHo-

(purrrpaquomrrre pa6oru, na6oparopurre r{ KaMep€ursHhre pa6orn. Idcure4osanvr.

IIpoI,I3BOA'TC' IIO MeTOAr,rKaM, pernaMeHTr,rpoBaHHbrM HopMaTI,IBHo-TeXHI{TIeCKI4MH

AOKyMeHTaMr4.

Pa6orrr Ha r{ccneAyeMoM )AacrKe nnauxpyercr BlrrroJrHnrb s re.reHr.re 33

pa6ourx aneft. O6rqax crorrMocrb nrDr(eHepHo-reoJrorytqecKr{x usstcxauui4 Ha

cra4uu pa6o.refi AoKyr\{eHTarluu AIta crpor,rreJrbcrBa cnoprr.rBHo-

o3AopoBr.rrenbHoro KoMnJreKca, cocraBnr 2 885 536 (gra uruluona BoceMrcor

BoceMbAecrr rrrrb rbrcrrr flrrBcor rpr,rArlarr rnecrr) py6nefi c yrerorra HlC.
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