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MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJBCKHM
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

WHCTUTYT OPUPOIHBIX PECYPCOB
Hanpasnenue noarorosku 21.03.01 Hedrerazoroe aeno, nmpoduiab: MammuHel 1 000pya0BaHUE
HE(TSIHBIX U ra30BbIX IPOMBICIIOB.

Kadenpa TOIM
YTBEPXAIO:
3aB. kadenpoii
(IMonmuces)  (Hara) (®.1.0.)
3AJAHUE
HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThI
B dopwme:

bakanaBpckoil paboTsl

(bakanaBpcKoil pabOTHI, TUIMTIOMHOTO MPOEKTa/PabOTHI, MATUCTEPCKOM AUCCEPTALINH)

CryneHry:

I'pynna (0] 4 (0]

4e21 JIymnukoB Poman Dnyapaosuy

Tema paboThI:

[Ton6op MexaHudeckoro MeToj1a 00psOBI ¢ achaTbTOBO — MapaUHOBBIMH OTJIOKEHUSIMH

VYTBepxkIeHa NPUKa30M JUpeKTopa (1ata, HoMep)

CpoK ciauu CTyIEHTOM BBIIIOJTHEHHOM paOoThI: 16.06.2016
TEXHUYECKOE 3AJJIAHUE:
Hcxonnblie naHHbIE K padoTe Ckeaxcuna Ne 180 Kazanckoeo Heghme2azokoHOEHCaAmMHO20

(Haumenosanue obveKkma UCCIe008aHUs UL NPOEKMUPOBAHUS, seca ckpebkos, pacuem pe3vb06020 COCOUHEHUs. WIMAH2S
NnpoU3B00UMENbHOCHIL UNU HA2PY3KA; PeACUM pabombl

(Henpepbi8HbILL, NEPUOOUYECKULL, YUKIUYECKUU U M. 0.), 8UO
CbIPbA UNU MAMEPUAT U30eNUsi; MPebO8AHUs K NPOOYKMY,
u30enUIo U npoyeccy, 0cobvle mpebosanus K 0COO6EHHOCMAM
@ynxyuonuposanus (IKcnayamayuu) 06veKma unu u30eus 6
naane 6e30NacHOCIU SKCHILYAMAayuu, GIUAHU HA
OKPYAHCAIOULYIO CPedy, IHEP203AMPAMAM, IKOHOMUHECKUTL
ananuz u m. 0.).

MeCmOopOoCOeHUsl, OnpedeieHue HASPy3KU Ha WMAaH2y C y4emom




Hepeqe}[]) MOoAJIeKAIUX UCCIEA0BAHUNIO, Hccreoosanue mexanuzmos 05pa30661Hu}l acqbafzbmo —CMOJI0 —
napa¢unoeblx OMIIONCEHUN, GIUAHUE OMAONCCHUU HA pa6omy

NMPOEKTHPOBAHMIO M Pa3padoTKe
CK8AMCUHBL, 0030p MexaHuyeckux memooos bopvowul ¢ ACIIO.

BOINPOCOB

(aHarumuyeckuti 0630p NO IUMEPAMYPHBIM UCMOYHUKAM C
Yelbio BbIACHEHUs. OO CIMUICEHUL MUPOBOLL HAYKU MEXHUKU 6
paccmampugaemot 0o1acmu, NOCMAaHOBKA 3a0ayu
UCCIe008AHUS, NPOESKMUPOBAHUSL, KOHCIPYUPOBAHUS,
codepaicanue npoyedypul UCCIe008AHUS, NPOESKMUPOBAHUS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOIHUMETLHBIX PA30EN08,
nooaexcawux paspadbomee; 3axKiO4eHue no pabome).

ITepedyens rpauyeckoro MaTepuasa

(C mouHbIM YKazanuem 06sa3amenvHbIX Yepmedicell)

KoncyabTanThI 10 pa3iesaM BbIIYCKHON KBAIN(UKALMOHHONH padoThl

(c ykasaHuem pazoenos)

Paznen KoncynbTant

Ha3Banusi pa3nesioB, KOTOpPble AOJLKHbI ObITH HANMCAHBI HA PYCCKOM M HHOCTPAHHOM
SI3bIKAX:

BBenenue

Oopa3oBanune ACIIO

Mexanun3m oopazosanusi ACIIO

Cnoco0bl 60pbOBI € OTJIOKEHUSIMH

Pacyer u non6op obopynoBanus HICHY

JlaTa BbI1a4M 32/1aHUA HA BBINOJTHEHHE BBIITYCKHOM
KBATH(PUKAIMOHHOH PadoThI 10 JUHEHHOMY rpaduky

3aganue BbIAAJ PYKOBOAUTEC/Ib:

JoskHocTH [5(0] Yu4eHnas creneHb, Moanuch Hara
3BaHue
3aBeayromuii kadenpoit [TamkoB EBrennii KTH
TIIM HukomaeBuu

3a11aHue NMPUHHAJT K UICITIOJTHEHUIO CTYAECHT:

T'pynna (07 (0] Hoanuch Jara

4e21 JlymnukoB Poman DnyapnoBud




_ 3AAHME JJISl PA3JIEJIA
«@UHAHCOBBIIA MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXXEHUE»
'pynna D®UO
4E21 JlymaukoB Poman DnayapnoBuy
HucruryT HIIp Kadenpa TIIM
Yposenn 6aKanaBp Hanpasienune 21.03.01 Hedrerazonoe zaeno,

o0pa3zoBaHus

pOo¢HIb: MAIIUHbI U
obopynoBaHue HEPTSIHBIX U
ra30BbIX IIPOMBICIIOB

Hcxonnbie 1anHble K pa3aeny « DHHAHCOBbIA MEHEIKMEHT,

pecypcod(p(heKTHBHOCTH U pecypcociepeskeHue !

1.  Cmoumocmbv pecypcog nayunozo
uccnedosanus (HU): mamepuanbuo-mexHuyeckux,
9Hepeemu4ecKux, (PUHAHCOBbIX, UHPOPMAYUOHHBIX U
4e108eYeCcKUX

2. Hopmbl u Hopmamugsl pacxo0osanust
pecypcos

3. HUcnonv3yemas cucmema Hano2o0010x4ce U,
CMABKU HALO208, OMYUCLEHUL, OUCKOHMUPOBAHUS U
KpeoumogaHusi

Paboma ¢ ungopmayueti, npedcmasnentol 6
POCCUTICKUX u UHOCIPAHHBIX HAY4HBIX
nyonuKayusx, — AHAIUMUYECKUX — Mamepuaidx,
cmamucmuyeckux — Oloinemensx U UBOAHUSIX,

HOpMAmMueHO-npasossvlx 00KyMeHmax

Hepe'{eﬂb BOIIPOCOB, MOAJIC/KAINUX UCCICTO0BAHUIO, IPOCKTHPOBAHUIO U

pa3paboTke:

1.  Oyenxa kommepueckozo nomenyuaia,
nepcnekmusHoCmu u anbmepnamug nposedenus HU c

nosuyuu pecypcodghpexmusnocmu u pecypcocoepesicens

SWOT-ananus npoexma

2. IInanuposanue u gopmuposanue

010021cema HayuHo-UCCIe008amMeNbCKUX pabom

Biooxcem nayuno — mexuuueckoeo uccie008anusl
(HTH)

1. Ocnosnas sapabomnas niama ucnonnumeneti
membl

2. Omuucnenus Ha COYUAIbHbLE HYHCObI

3. Haxnaowvle pacxoowi

4. @opmuposanue 0Ow0OHCEMa 3ampam HAYYHO —

UCCNEe008AMENbCKO2O npoexkma

Hepeqeﬂb rpa(]mquKoro MaATEPHAJIA (c mounvim yrasanuem obszamenvhblx uepmedicetl) .

1.  Mampuya SWOT
2. Kanenoapmuii epaghux npogeoenuss HU




Jara BpI1avu 3alaHus IS pa3jaesia 1mo JUHeiHOMY

rpaguky

3ananue BbIaJI KOHCYJbTAHT:

J0oKHOCTD

PUO

Yuenas
cTeneHb, 3BaHHe

Moanucey

Jlata

Crapuuit
IpernoaaBaTesb
Kadenpor
MEHEDKMEHTA

H.A.TI'aBpukoBa

3anaﬂne NPpUHAJ K UCIIOJJHCHHIO CTYJICHT:

I'pynna

DdUO

Moanucey

Jara

4E21

JlymnukoB Poman DnyapnoBud




3AJIAHUE JIJISI PA3JIEJIA
«COLIUAJIHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna DPUO

4E21 JlymnukoBy Pomany DnyapnoBuuy

HHcTuTyT HIIP Kadeapa TIIM

Yposenb odpazoBanus | bakanaspuar HanpasJjienue 21.03.01 Hedrterazosoe aeno,
npouis: MaIIHbI u
obopynoBaHue HEPTAHBIX U
ra30BbIX IPOMBICIIOB

Hcxoanblie 1aHHbIe K pa3aeny «CounajabHasi 0TBETCTBEHHOCTb .

1. Onucanue pabouezo mecma (paboueii 30Hbl,

MexXHOoI02U4YeCcKo20 npoyecca, MeXanu4ecKkoco 060]7}/@06611‘[1/{}1)

Ha npedmem 603HUKHOBEHUA.

—  8PEOHbIX NPOosIGNIeHUll PAKMOopPo8 NPOU3800CMBEHHOU CPedbl
(Memeoycnogus, 6peoHble 8euecmsd, 0ceeujeHue, Uymbl,
subpayuu, 31eKMpoMacHUMHbLe NOJA, UOHUSUPYIOUUE

usyyens)

—  ONACHBIX NPOSIGIEHUL PAKMOPOB NPOU3B0OCMBEHHOT

cpeovl (Mexanuueckou npupoobl, MepMuiecKozo

xapaxmepa, d1eKmpuieckol, NONCApHOU U 83PbIGHOU

npupoosi)

—  He2amugHo20 8030€liCMBUs HA OKPYICAIOWYIO NPUPOOHYIO

cpedy (ammocghepy, euopocgepy, rumocgepy)

- ’lp€38bl‘laﬁHblx cumyauuit (mexyoeeHHoeo, cmuxuﬁﬂoeo,

IKO0J102UYECKO20 U COYUATIbHO20 xapakmepa)

Paboyee mecmo — ycmvesas niowaoka

ObopyoosaHue — cKpebOoK - yeHmpamop,

Bpeonvie ¢pakmopui:

- NOBLIWEHHbIU YPOBEHb WYMA HA pabouem
Mecme;

- HeOrazonmpuamuvle  MemeoponocuyecKue
yenoeust;

- NObIWEHHBII YPOBeHb BUOpaAyUU,

Onacnvie paxmopyi:

-noJICAPOONACHOCMb,

-Hanuuue BPAWAIOWUXC MEXAHUZMOB,

Bosoeiicmeue na okpysrcarowyio cpedy:

-3azpAaznenue ammocgepul,

-3aepssHenue euopocgepul,

-3aepAsHenue Iumocpepul;

Bosnuxnosenue upe3gbruatinbix cumyayuii:

- 3aKIUHUBAHUE CKPEOKO8 — YeHMPAmopos 6
KOJIOHHE HACOCHO — KOMNPeCccopHoll mpybe;

- 00pbI6 WMAHSU NPU HENPABUTLHOM PEdCUME
pabomul cKpebKo8.

- nojicap Npu  nospedcoeHuu  cKkpebkamu
cmenox HKT;

2. 3naxomemeo u 0m60p 3AKOHOOAMENbHBIX U HOpMAMuUuBHbLX

OOKyMEHWZO@ no meme

I'OCT 17.1.3.05-82 Oxpana npupooul.
euopocgepa. obuue mpebosanus K oxpae
NOBEPXHOCHHBIX U HOO3EMHBIX 800 OM 3A2PAZHEHUS
Heghmbio u Hepmenpodykmamiu.

I'OCT 12.0.003-74 CCET. OnacHvie u
8peOHble NPOU3BOOCBEHHbIE PAKMOPDI.
Knaccugpuxayus

I'OCT 12.1.012-2004 CCFT. Bubpayuonuas
bezonacnocms. Obwue mpebosarus

I'OCT 12.1.003-83 CCHT. Llym. Obwue
mpebosaus

I'OCT 12.4.041-89 Cpedocmesa unousudyaibHou
3auumel Op2ano8 ObIXaHUs Guibmpyrowue.

IlepeyeHb BONPOCOB, NO/IJIEKAUNX HCCIETOBAHUIO, IPOEKTHPOBAHUIO U pa3pabdoTKe:

1. Ananu3 6via61eHHBIX 8PEOHBIX PAKMOPOB NPOEKMUPYEMOU

npouU3B00CMBEHHOU Cpedbl 8 credyioujel

DuUBUKO-XUMUYECKASI NPUPOOA 8PEOHBIX (PAKMOPOs:
- NOBbLUEHHbIE YPOSHU WYMA;




n0Cne008ameNbHOCIU:

usuxo-xumuyeckas npupooa 8pedHoOCmu, e€ c6s3b C
paspabamuleaemol memot;

deticmeue (hakmopa Ha OP2aHU3M YeTI0BeKA;
npugedenue OONYCMUMbIX HOPM C He0DX0OUMOU
PA3MEPHOCHBIO (CO CCLIKOU HA COOMEEMCMBYIOWULL
HOPMAMUGHO-MEXHUYECKULL OOKYMEHN),
npeonazaemvie cpedCcmea 3auumsl

(cHauana KoieKMUBHOU 3auumol, 3amem —
UHOUBUOYATIbHBIE 3AUUMHbLE CPeOCMEa)

-NoBbIUEHHbIE YDPOSHU BUOPAYUL.
Heticmeue gpaxmopoe na opeanusm uenosexa:
- yXyouieHue cuyxa;
- BNUAHUE HA HEPBHYIO CUCTHEMY);
- pasopasicenue 4enosexa;
- HapyuwieHue pabomul cepoeuHO-cocyOUCmou
cucmemul;
- 20108HbIE OO
- mowHoma.

Cpedcmsa uHOUBUOYANLHOU 3aUUmMbL.
- NPOMUBOULYMHBIE HAYUWHUKU,

- IPOMUBOULYMHbLE GKAAOBIULLL

- guOpoOeMnpupyrowe nepuamKu;

- pYKasuybl, HA2PYOHUKU, CREYUATbHbIC
KOCIMIOMbl.

2. Ananu3s evisieNEeHHbIX ONACHBIX (PAKMOPOE NPOEKMUPYEeMOl
npou36e0EHHOI Cpedbl 6 Credyioujell nocied08amenbHOCU

MexanuiecKue OnacHoCmu (UCMOYHUKU, CPeOCmed
3awumol,

mepmuiecKue ONacHOCmu (UCMOYHUKU, CPeOcmed
3awumsol),;

INEKMpPOOE30NACHOCHIb (8 M. 4. CIAmu4ecKoe
INEKMPUYECMBO, MOTHUE3AUWUMA — UCHIOYHUKU, CPEOCMEa
3awumel);

HOACAPOB3PHIBOOE30NACHOCHIL (NPUYUHDL
npoguIaKmMUYecKue MeponpUsimusi, NepeuyHble Cpeocmed
noscapomyuieHst,)

Hcmounuxu epednvix pakxmpos:
- BPAWAIOWASCA WMAH2A CO CKPeOKaMu —

yewmpamopamu,

- 8038PAMHO — HOCIYNAMENbHbIE O8UNCEHUS
2on06ku barancupa LLIHCY;

- Macnocucmema;

Cpeocmea 3auumol:

- cucmema noxcapamyulenus;

- 3auyummubie IKpambi;

- cneyo0y8wv;
Tpuuunsl nosienenuss ONACHLIX YAKMopPos:

- dechopmayuu pedxcyujell Kpomke cKpeoxa —
yewmpamopa,
Ipuuunsl noxcapos:

- mexanuueckue nospexcoenus HKT;

- ymeuka Hegmiu,

IIpogpunaxmuuecxkue meponpuamus:
- 0byuenue nosicaprou Th,;

- KOHMpPoab 000PYOOBAHUS.
Iepsuunvie cpedcmea nodxcapomyuieHus.:
- ocHemyuumens,;

- NECoK.

.Oxpana oxpyoicaroweii cpeovl:

3auuma cerumeOHoU 30Hbl

aHanu3z 8o3o0elicmeusi 00vekma Ha ammocgepy (8b10pocwl);

aHanusz 8osoeticmsus 00vekma Ha euopocgepy (copocwl);
ananus 8030elicmsust 00vekma Ha aumocgepy (omxoowt);
paspabomams pewenus no 06eCneueHuIo IK0I02ULeCKOl
bezonacnocmu co ccoiikamu Ha HTJ] no oxpane
oKpYdicalouyeli cpedbi.

3awuma cenumednol 30HbL
Paboma no oenapagpunuzayuu cxeasicunvl

npouU380OUMCS HeNOCPeOCHEEHHO Ha
MeCmOopoIUCOeHUU 6 OANU OM HACETIEHHbIX NYHKMOS,
8credcmeue IMo20 HUKAKUX Mep 0I5l 3auumsl
cenumeOHOU 301Hbl NPEONPUHUMAMb He HYICHO.

Boszoeiicmsue na ammocgepy.
- Buibpoc npodykmoe ceopamusi moniuea

Buibpoc omnooicenuii, cooepacawue:

-napagunvi;

-acghanomeno — cmonucmoie gewecmad,
Bosoeticmsue na euopocgepy:

-pA3IUE CMAOUHBIX HCUOKOCME,
Bosoeticmsue na aumocgepy

-0MX00bl CE3AHHbIE C MEKYUUM PEMOHMOM
CKBANCUHDL.

Pewenus no obecneuenuio s3xono2uteckol
bezonacnocmu:




- cobnodenue uHCmpyKyuil npu onepayusx no
HAMUBY U CIUBY CMAZOYHO-OXAANCOAIOUUX
arcuokocmen;

- Bce pabomuuku 0ondxcHbl 66imsb 00yuersl
bezonacrocmu mpyoa 6 coomsemcmsuu ¢ I OCT
12.0.004-90;

- npUMEHeHUe UHOUBUOYATILHBIX CPeOCmE
3aWUmsl RO MUNOBLIM OMPACTEBLIM HOPMAM NPU
pabome ¢ Hepmenpodyrxmamu.

4. 3awuma 6 upe3suIYAIHbIX CUMYAYUSIX:

nepeyens 6o3modxcnvix 4YC na obvexme,

ev160p nHaubonee munuurou 4C;

pazpabomxa npeeeHmuEHbIX Mep No npedynpedlcoeHUIo
4qc;

paspabomia mep RO NOBLIUEHUIO YCIMOUYUBOCMU 00bEKMA
x 0annou 4YC;

paspabomka deticmauil 8 pesyarvmame osuuxuens 4C u
Mep no TUKEUOayuu eé nocieocmeuii

Bosmooicnvie UC na obvexkme:

-a8apuiiHas  OCMAHOBKA NpU  NpegbluleHul
VPOSHA eubpayuiL;
-00pbi6 wmanzu co CKpebKamu -

yewmpamopamu,
- noocap npu  noepexdcoeHuu cKkpeoramu -

YeHmpamopamu  HACOCHO  —  KOMAPECCOPHOI
mpyowi;

-HapyuleHue pabouezo peacuma
wmaneospawamensi,;

- asapuﬁﬂa;z OCMAaHoOBKa npu npeevlulerHuu yeua
nosopoma wmancu,

B cnyuae 6o3muxHosenus Oawnol  a8apuiiHol
cumyayuu HeobXo0uMo Oelcmeo8ams CO2IACHO
UHCMpyKyuu, npeonucanHoll OaHHOMY

npeonpusmuio Ha cayyau 8o3uuxnosenus: 4C.

5.Ilpasogvie u op2anusayuonnble 60NPOCHL 0becneyenus
Oezonacnocmu:

cneyuanbhbvle (XapakmepHule 051 NPOEKmupyemoul paboueu
30HbL) NPABOBLIE HOPMBL MPYOOBO20 3AKOHOOAMENLCMEA,
Op2aHu3aYUOHHbIE MEPONPUAMUS NPU KOMNOHOGKe paboueil
30HbL

Ipasuna 6esonacroeo éedenus pabom
peenamenmupyromes I1b 08-624-03 «Ilpasuna
bezonacHocmu 8 He@MAHOU U 2430801l
NPOMBIUIAEHHOCTIUY

Honyck k pabome umerom quya He MONONCE
18 nem, npoweowue meduyunckoe
0CBUIEMENTbCMBOBANUE 8 YCIMAHOBIEHHOM NOPSIOKE
U He umerowjie nPOMUBONOKA3AHULL K 8bINOJIHEHUIO
danHoeo guda pabom, obyuennvie 6€30NACHLIM
Memooam u npuemam pabomol, NPUMEHEHUIO
cpeocms UHOUBUOYALHOU 3aWumsl, NPAGULAM U
npuemam oKa3aHus nepeoli MeOUYUHCKOU NOMOWU
ROCMPaoasuiuM U npouteduite Po8epKy 3HAHUL 6
VCMAHOBLEHHOM NOPSIOKeE.

Heticmeyrowas ¢ 1 saneaps 2014 2. pedakyus
TK P® onpeodensem, umo pabomHukam, 3ausamvim
Ha pabomax ¢ 8peOHbIMU U (U1l) ONACHbIMU
VCAOBUSMU MPYOd, NOJOJCEHBL CLedYIouuUe
2apanmuu U KOMHEHCAyuu:

1) coxpawennas npooonscumenvrocno
pabouezo 8pemeHU ¢ 603MONCHOCMBIO GbINIANTbL
OeHedNCHOU KoMNeHcayuu 3a pabomy 6 npeoenax
obweycmanosnentou 40-uacosoti paboueii Hedenu
(cm. 92 TK P®);

2) edxrce200mbill O0ONOIHUMENbHbLL
ONAUUBAEMBLI OMNYCK PADOMHUKAM C
B03MOICHOCTBIO BLINIAMbL KOMAEHCAYUL 3d YACHb
MAKo020 OMNYCKA, NPEGLIULAIOUYIO MUHUMATLLHYIO




npoodonxcumenvrocms (cm. 117 TK PD);
3) nosviwennas oniama mpyoa pabomHuKos
(cm. 147 TK P).

\ JlaTa BbLIaYM 3a1aHUA I pa3jiesia no JuHeiiHoMy rpaduxy \ 30.04.2016r

33)13]-[1/[6 BbI1AaJ1 KOHCYJbTAHT:

Jo/2KHOCTH [%(0] Yuenas cTeneHs, Moanucey JaTa
3BAHHE
AccucrteHt kadeapsl Hesckuii E.C.
OBX MHK HU TITY
3ajaHue NPUHSJ K MCTIOJHEHUIO CTY/IEHT:
I'pynna [7(0] Hoanucp Jlara
4E21 JlymnukoB Poman DnyapnoBud




MunucrepcrBo o0pazoBanusi 1 Hayku Poccuiickoii @enepannu
(benepanbHOE rOCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJbCKHI
TOMCKHWI MOJUTEXHUYECKHI YHUBEPCUTET»

Nuctutyt [IpupoIHBIX pECypcoB

Hanpasnenue noarorosku 21.03.01 Hedrerasosoe neno, npoduiib: MamuHbl ¥ 000py/10BaHNe
He(TAHBIX U Ta30BbIX IPOMBICIIOB
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Beenenmue.

MexaHu3npoBaHHas SKCIUTyaTaIus He(PTSIHBIX CKBaKMH TTOKA3bIBAET, YTO B
TEYEHUU HEKOTOPOTO BPEMEHU Ha TOBEPXHOCTH MPOMBICIOBOTO 000PYI0BaHUS
oOpasytorcs  acdanbTo-cMmoso-napadpunoBeie  oTiokeHUsA(ACIIO).  Bsskoe
BEIIIECTBO TEMHOT'O I[BETa MOKPHIBAET TOJICTHIM CIIOEM TPYOBI, celijla KIIAlaHOB,
HIAPUKH, TIOJIOCTh TUTYHXKEpa W Tak jaaniee. Takue ke OTJIOKEHHs] BOZHUKAIOT U B
npu3aboiHONW 30HE IIacTa, O YEeM CBHJETEIBbCTBYIOT (DAKThl IMOCTETIEHHOTO
CHI)KEHHUSI TPOJYKTUBHOCTU CKBAKHHBI. YCJIOBHS OOpa30BaHHS OTIOXKEHHUHA B
IUIacTe HE BCerja MOAMaloTcsl kiaccupukanud u y4eTsl. JlanHas mnpobiiema
CYILIECTBYET YK€ OoJiee cTa JIeT.

AKTyaJqbHOCTh JTaHHOW paboThl 00yclaBiuBaeTcs TeMm, uTto Poccuiickue
CBIPHEBBIE PECYPCHI PACIIOIOKEHBI Ha MECTOPOXKICHUSX TPYAHO H3BIICKAEMBbIX,
TSDKEJIBIX W BBICOKOBSI3KMX HedTed. 3arpatel Ha yaanenue ACIIO Moryr
coctaBisaTh 10 30% ot cebecrouMocTH n00bIBaeMOM mpoayKiuu. OCHOBHOM
dbakTop, Bhaugronmid Ha  oOpazoBanue ACIIO — »93T0  uU3MEHEHHUe
TEPMOJIMHAMHYECKUX YCIOBUNA. DTO COMPOBOXKIAETCA OCelaHueM mnapaduHa Ha
crenkax HKT, riyOouHo-HacocHOM 000OpyAOBaHUM, TaK K€ MPUBOAUT K
ymeHbiieHuto pabouero auamerpa HKT. Bemmagenue ACIIO mnpuBoaut K
BO3HMKHOBEHHUIO aBapUMHBIX CUTYyallMil, TPOCTAUBAHUIO CKBAXUHBI, CHIKEHUIO
s dexTuBHOCTH paboThl Bcero obopyaoBanus. HecmoTps Ha TO, 4TO AaHHAs
nmpo0semMa peniaeTcsi y)Ke HECKOJIbKO JECATHICTHI, OHA OCTAETCSl aKTyaJIbHOU U B
HacTosllee Bpemsi. B CBs3M CO BCTYIUIGHMEM MHOTHX HE(PTSHBIX CKBOXHUH B
NO3JHIOK  CTAagui0  pa3pabOTKH,  XapaKTEpU3YIOIIUXCA  OJaronpusTHHIMU
ycnopusimu  obpazoBanusi ACIIO — BBICOKOW OOBOJHEHHOCTBIO MPOIYKIIUH
CKBAQXMHbI U HU3KUMHU 3a00MHBIMU JaBlIeHUSIMU. VIMeeTcs MHOXXECTBO METOJIOB
60pr0bl ¢ ACIIO OCHOBHBIMHM TIapamMeTpaMH BBIOOpa TOTO WM MHOTO CIoco0a
3aBUCUT OT MHOXecCTBa (akTtopoB. Jlake mmes Takoe pa3HOoOpasne MeETO/IOB
OopbObI, mpoOJeMa OcCTaeTcsl CYIIECTBEHHOM W HYXIaeTcd B HOBOM —

COBPCMCHHOM PCHICHUMU.



1. Oopaszosanue ACIIO.

Ha waTencuBHOCTh 00pazoBanuss ACIIO B cucteme TpaHcmopTa cOopa u
MOATOTOBKU HE(TH BIUSAET psifl PaKTOPOB, OCHOBHBIMU U3 KOTOPBIX SIBJISIOTCS:

- CHIDKCHHMSI JaBJICHHWS B 00JIacTH 32005 W CBSI3AHHOE C OTH HaApYIICHUE
TUAPOJIMHAMUYECKOTO PaBHOBECHS Ta305KUIKOCTHON CUCTEMBI;

- UHTEHCUBHbBIE Ta30BbI/ICIICHUS;

- YMEHBLIEHUE TEMIIEPATYPHI B IUIACTE U CTBOJIE KUIKOCTH;

- U3MEHEHHE CKOPOCTH JIBHXKEHMSI Ta305KUIKOCTHON CMECH U OTJIETbHBIX €
KOMITOHEHTOB;

- COCTaB yTIJEBOAOPOJIOB B KaX/10H B (ha3e cMecH;

- cooTHOIIEeHUEe 00BeMOoB (a3( HedTh, Boaa) [1,2]

Bcem u3BecTHO, YTO CMOCOOHOCTh HEPTH pacTBOPATH NapaduH MagaeT npu
MOHIKEHUH TEMIIEPATyphl, TOATOMY BaXHEUITUM (HaKTOPOM, BIMSIONIUM Ha UX
oOpa3oBaHMe - SABJSETCS Nepenaj temmneparyp. B mpouecce n1oObun BelieACTBHUE
BO3JICUCTBUSI 0OJiee XOJOJHOW OKpY)Karolled Ccpelbl BO3HUKAET Iepemna
temriepatyp. [lapadun HauuHaer BbIMagaTh U3 HeTHU, TaKk KaK OH HUMEET
ONpENEICHHYIO TEeMIeparypy IUIaBICHUS U Omarojapsi OXJaXICHHUIO B
IPUCTEHHOM CJIO€, TEMIEparypa CTaHOBUTCA HWXKE — TEMIEpaTypel €ro
raBiaeHus. Eciiu teMniepaTypa HUKe 3HAUEHHS, IPU KOTOPOM MapaduH HavyWHAET
00pa3oBbIBAaThCA, TO B MOTOKE HEPTH OyAYyT COEPKATHCS €r0 KPUCTAIIIbI.

Touka oOpazoBanus ACIIO MokeT HaxomUThCS Ha pPa3HOW TIyOUHE H
3aBUCETh OT PEXKHUMOB PaOOThl CKBaXXKMHBI. Takke CIOCOOHOCTh TEMIOOTAAaYu
3aBUCHUT OT Mepernaja rpaIueHTa TEMIIEPaTyp KUJIKOCTH U OKPYKAIOIIUX €€ MOPOJT
U TEIUIONPOBOJHOCTH MPOCTPAHCTBA MEXAY MOABEMHBIMH TpyOamMu U
HKCILTyaTallMOHHOM KOJOHHBI. Ha mpakThke OBLJIO YCTAaHOBJIEHO, YTO TJIaBHBIMHU
y4acTKaMu HakoruleHHs: OCHOBHOW Mmacchl ACIIO sBnstoTcsa: CKBa)XXKHMHHBIE
HACOChl, MOJBEMHBIE KOJOHHBI B CKBa)KMHAX, BBIKHJIHBIC JIMHUU OT CKBaXUH,
pe3epByaphbl MPOMBICIOBBIX COOpPHBIX MYHKTOB [3]. Ha BHyTpeHHE MOBEPXHOCTH
nogbeMHbIX Tpyo ckBakuH ACIIO otknagsiBaeTcsi HamOoJiee WHTEHCHBHO.

MoxHo 3aMeTuTh, uTO Ha TIyouHe 0-50 METpPOB OT yCThs HAOJIOAETCS PE3KOe



CHIDKEHUE OTIIOAKEHHM, TaK KaK JIBUKYIIUKCS MTOTOK CPBIBAET YACTh OTI0KEHUM CO
CTeHOK Tpy0. BnusHue Ha oOTIOXKeHUs mnapadUHOB TakkKe BIHAET, Kak
HIEpPOXOBATOCTh CTEHOK, TaK M HaJM4YM€ B CHUCTEME TBEPAbIX IpPUMECEH.
O6BogHeHHOCTh, He(TH W BenuyuHa PH BiMseTr Ha GopMUpOBaHUE OTIOXKECHUN
HEOJIHO3HAYHO, U OHU Pa3INYHbI I PA3IMYHBIX MECTOPOKICHUM.

1.1Mexanu3m oopa3zoBanns ACIIO

Oo6pazoBanue achamprocmononapaguHoBeix oTioxkeHud (ACIIO), Ha
OMBIBAEMBIX TMOBEPXHOCTSIX CKBRXMHHOTO OOOPYIOBAaHUS U HKCILTYyaTallMOHHBIX
KOJIOHH, SIBJIIETCS OJHMUM M3 OCHOBHBIX OCJIOXXHEHHA TMpU SKCIUTyaTaluu
HeTe100bIBAIOIINX CKBAXXUH [4].

Cam nporecc popmupoBanusi ACITIO 3aBucUT OT MHOTHX (PaKTOPOB, Cpeau
KOTOPBIX — CBOMCTBa HE(PTH, YCIOBUS OJKCIUTyaTallMd TEXHOJIOTHYECKOTO
obopynoBanusi npu ao6biye. I'maBHoe mecto B oOpazoBanuu ACIIO, umerot
BBICOKOMOJICKYJISIDHBIE KOMITIOHEHThI HE(TH Takue Kak: ac(haabTeHbI, CMOJIbI,
napauHbl, IpUYEM 3HAUEHHE UMEET HE TOJbKO HMX KOJUYECTBO, HO U CTPOECHHUE,
COCTaB, a TAK)KE€ B3aMMHOE COOTHOILIECHHE. B3auMHOE COOTHOIICHHE ONPEECISAET
XapakTep B3aMMOJEHUCTBHS BBICOKOMOJEKYJISIPHBIX KOMIIOHEHTOB He()TH M TpH
MOHWKEHHBIX TeMIlepaTypax, T.€. B YCIOBUSX, KOTJa BO3pPAaCTAIOT CHUJIbI
MEXMOJIEKYJIIPHOTO B3aMMOJICHCTBHSI MEXK1y OTAEIbHBIMA KOMIIOHEHTAMH [5].

HecMoTps Ha TO, 4TO CyIIECTBYET OTPOMHOE KOJMYECTBO MyOIMKALUN IO
teme OopeObl ¢ ACIIO, Bce paBHO OCTaeTCs MHOXKECTBO HaIpaBIICHHH,
TPeOYIOIIUX UCCIEAOBaHUM.

Binusinue runapaBiIdueckux yCJIOBUM Ha BO3MOXHOE (OPMUPOBAHUE
OTJIOXKEHMM MapaduHa MPOSIBISETCS IPHU COMOCTABICHUH CIICTYIOIINX SBICHUIA:

1) Tlpu OTCYTCTBMHM IBWXCHUS HEPTH B TPyOONpPOBOJIE, KOT/IA, Kak
MPEANOJarajoch CylmecTBYIOT HICAbHbBIE YCIOBUS KPUCTAILTU3AINY TTapaduHa Ha
CTEHKax TpyO, B peaJbHOCTH K€ OTJIOKEHUI napaduHa He HaOTI01aeTCs;

2) Tlpu namMuHapHOM JBW)KCHUU HEPTH TO TPyOONPOBOIY ILJIOTHBIX
OTJIOKEHUN TmapapuHa Takke He oOpa3yercs; CYLIECTBYIOIIME B HEPTH

napaMHOBBIM LIIaM YHOCHUTCS TOTOKOM B pe€3epByaphl, IZl€ OH OOBIYHO U



OCaXXIAETCA; PHIXJbIA MapadUHOBBINA IIIJIJAM MOKET CKOIMHUTHCS B TPYyOOIPOBOE
cllyuae MaJlbIX CKOpPOCTEH MOTOKA, MPU CTATUYECKOM COCTOSHMU HEPTH U ee
JAMUHApPHOM JABWKEHUU OTCYTCTBYIOT CHJIBI, IOJ BJIMSHHEM KOTOPBIX YacCTHILIbI
napaduHa MOTTIU ObI EPEBUTATHCS U3 TOJIIN KUAKOCTU K TIOBEPXHOCTH TPYOBI U
IIPWINAIIATH K HEW;

3) Ilpu TypOy/IEHTHOM ABIIKCHHUU B SIPE TIOTOKA UMEIOTCS TTOTIEPCUHbIC
CKOPOCTH, KOTOPBIE TPU JOCTATOUYHO Pa3BUTON TypOYJIECHTHOCTH MOTYT OTOPOCHUTD

napauHOBYIO YACTHILY K CTEHKE TPYObI;

C

/ % J 4

Pucynox 1 — I[Ipoduiib pactpeneneHus CKOpoCcTeu npu TypOyJIeHTHOM
HOTOKE
1 — morpaHUYHbII JIaAMUHAPHBIN CII0H; 2 — napauHOBBIE YACTHUIIbI;
3 — SApO MOTOKA; 4 — CTEHKU TPYOBI;

[TapadguHOoBast yacTUIla MOXKET MPOYHO MPHUCTATh K MOBEPXHOCTU TPYOBI
IIPU YCIIOBUH, €CITU OHA MOJYYUT JOCTATOYHO OOJBIIYIO YHEPTHIO AJIs MTPOOMBaHUS
HNOTPAHUYHOTO JJAMUHAPHOTO CJI0SI, C TOJIIIMHOM J.

IIpu yBenmuenuu uucna PeiiHonblica & yMEHbIIAETCS, U TPOHUKHOBEHHE
yacTuIl nmapaduHa K CTeHKe TpyObl obserdaercsi. IHTeHCHBHOCTH mapaduHU3aum
JI0JKHA BO3PACTaTh MPOMOPLUOHAIBHO YBETUUYEHUIO CKOPOCTH TOTOKA.

[IpakThKa TMOKa3bIBA€T, YTO HMHTCHCHBHOCTh TNapadUHU3AIMUA YaCTO
BO3pacTaeT C YBEJIWYCHHUEM MPOU3BOJAUTEIBHOCTH CKBAKMHBI (IIPU PaBHBIX

nuamerpax TpyO M BA3KOCTAX HedTed uucio PeliHonbaca MpOnOpHUOHAIBHO



MIPOU3BOJUTEIILHOCTH CKBAXXUHBI), HO 3TO YBEIMYCHHE TNapapuHU3ANNA HUMEET
cBoM rpanullpl. [Ipym yBelIWYeHWH CKOPOCTH MOTOKA BO3PACTAlOT M KacaTeJbHbIE
HaIpPsHKEHUS )KUIKOCTH Ha CTEHKE TPYObl, CMBIBAIOIIUE OTIIOXKEHUS napaduHa.

[Ipu  gBWKEHWW  Jera3supoBaHHOW  HEPTH  TO  TPyOOIPOBOIY
TypOyJICHTHOCTh TOTOKa HeOOJbIIasi, CIeAOBaTEIbHO, MPOHUKHOBEHUE YaCTHUIIL
napaduHa U3 sSApa MOTOKA Yepe3 MOTPAHUYHBIN JJTaMUHAPHBIA CIOW 3aTpyJIHEHO,
TOTJ]a KaK KacaTeIbHbIe HANPSDKEHUS, MPOU3BOANMBIC TTIOTOKOM Ha CTEHKE TPYOBI
=, BO3pAacTalOT O4YeHb ObIcTpo. B pesynbrare 3TOro mnapaduHOBBIE YACTHIIHI,
NPOHUKAIOIIME K CTEHKe TpyObl, CMBIBAIOTCSI TOTOKOM, U Tpyba He
3anapadunuBaercs. MHag kapTuHa HaOMIOAETCS MPU COBMECTHOM JIBHYKEHHUHU T10
TpyOOIpoBoay HedTerazoBoi cmecu. [6]

B »ToM cinydyae mnpu CHUKEHUM BSA3KOCTH He(TErasoBoil cMecu U
YBEJIMYECHHUS CKOPOCTH JIBMDKCHHSI 3HAYUTENIBHO BO3pacTaeT TypOyJIeHTHOCTU
MOTOKA U, CIEAOBATENIbHO, YCUJIMBACTCS MPOIECC MPOHUKHOBEHUS MapapUHOBBIX
yacTUl K CTeHke TpyObl. KacarenbHble ke HampsOKEHUs, CMBIBAIOIINUE 3TH
OTJIOKEHHUS, BO3PACTalOT 3HAYUTEIBHO MEIJICHHEE, YE€M B Clly4ae M[OTOKa
0IHO(a3HOW JKUJKOCTH, TaK KaK IUIOTHOCTh CMECTH PE3KO YMEHBIIAETCS MpPH
YBEIIMYEHHUH COJIEP’KAHHUM Ta3a B cMecH. B pesynpTare 3TOro B yCJIOBHUSIX MOTOKA
He(dTerazoBoi cMecH OTJIOKHUBIIMICS HA CTEHKaX TpyObl mapaduH HE CMBIBACTCS
MOTOKOM, U TpyOONpOBOABI 3anapaHUBAIOTCS.

Cuuraercs, yto mapaduHHU3alysg 00OpPYAOBAHMS, MPOUCXOAIIAS 32 CYET
HaJUMaHUS B3BEUICHHBIX B IMOTOKE KPUCTAUIOB TNapapuHa K MOBEPXHOCTH
0o0OpyZ0BaHUs, B 3HAYUTEIBHOM MEpe YCHJIMBAETCS B NMPHUCYTCTBUM IY3bIPHKOB
MOMYyTHOTO Ta3a.

B paborax K.I'. fkoBieBa M Apyrux OTpakeHa HIES «OCATOYHOTO»
MPOUCXOXKIICHNUS TMapaUHOBBIX OTJIOXKEHHM HA CTEHKAX MPOMBICIOBOTO
obopynoBanusi. CyIiecTByeT JBa MEXaHU3Ma 00pa30BaHUS CMOJIO — apahUHOBBIX
OTJIO)KEHUM : OHU OOYCIIOBJEHBI JBYMSI COBEPILIECHHO PAa3JIMYHBIMU MEXaHHU3MA,
OJIMH W3 KOTOPBIX CBS3aH C BbIMaJeHUEeM napaduHa u3 HedTH, a APYroid OTHOCUTCS

K OCaXJCHHUIO YK€ BBINABIIEr0 napaduHa Ha MOBEPXHOCTH TpyO. BrimaBimimii B



oO0beMe HedTH TapaduH MOXKET HAXOAUTCS JMOO HEMOCPEICTBEHHO B YKHJIKOU
daze, OO BXOAUTH B COCTaB OPOHUPYIOIIUX O0OOJOYEK BOKPYT Ta30BBIX
My3bIPbKOB, KOTOPHIE HMEIOTCS BO KPYr Kaxaoro Imy3bipbka. Kpucramibl
napaduHa, B3BEIICHHBIE B MOTOKe HepTH wWiM (IOTUpPYEMbIe MTy3bIphKaMU
MOMYTHOTO Ta3a, pellariled poau B (HOPMHUPOBAHUU OTJIOKEHUM HE WIrparoT.
[lapadyH He ocemaeT Ha CTEHKHM U3 pacTBOpa, 3apOXKIAeTCsd Ha CTEHKE.
Bo3HUKIINN KpUCTaJT pacTeT, MUTAsICh U3 MPOTEKAIOIIEr0 MUMO HET0 HEe(TSIHOTO
notoka. Hambonee Hu3Kas Temreparypa CTEHKE TpYyObl i JAHHOTO CEUYEHUs
CKBOKHHBI CIIOCOOCTBYET BO3HHUKHOBEHHMIO M POCTY HOBOW (pa3el. Kpome Toro,
IpeanoNaraeTcs HaIWYUEe TPETher0 MEXaHW3Ma: BO3HHKAs 10 COCEACTBY C
KpUCTaJIIaMH NapauHa Ha BHYTPEHHEW MOBEPXHOCTH JUPTOBBIX TPYO ¢ rOTOBOM
ACII — o000704KOW, Ta30Bble Iy3bIPbKH, B JECATKH pa3 yBEIMYHUBAIOT
3(p(EKTUBHYIO MOBEPXHOCTh CONPUKOCHOBEHUS TBEPAOHM M KUAKOM (a3pl u
CHOCOOCTBYIOT 3apOKJIE€HUIO HOBBIX IIEHTPOB KPUCTAUIM3ALUU U POCTY YXKe
BO3HUKIIUX KPUCTAIUIOB. Jlomasch, OTPHIBAsCh OT CTEHKH WU OT Mapa(uHOBOTO
CJI0s1, Ta30BbIE€ MYy3bIPHKU OCTABJISIOT Ha HEM JIMOO MOJHOCTBIO, JINOO YacTh CBOEH
0005104Kd. B MOMEHT BO3HHMKHOBEHHS TBEPJIOM (pa3bl B MOTOKE JUPTOBBIX TPYO
HOSIBJISIFOTCSL CMOJIO — MapauHOBbIe OTi0XkeHHUs. Koraa ra3zoxuakocTHas cMech
HaxOJWTCS B CBOOOJHOM COCTOSHHMM TBepaas ¢aza mnapaduHa B IOTOKE
OTCYTCTBYET, BeCh mapadu (IoTUpyeTcs My3blpbkaMu raza. B uTore Mexanusm
dbopmupoBanus acanbTo — mMapad@UHOBBIX OTJIOKEHUW TIPENCTABIACTCS, Kak
MPaBUJIO, B TIEPBBIA pa3 MOSBISIETCS HA IMy3bIpbKaX, KOTOPBIE 3apOAIIIMCh Ha
CTCHKaX CKBa)KHUHBI.[7]

Brimagatomue  kpuctaiiel  mapaduHa  00pa3yrOT  OTJIOKEHUS  Ha
BHYTPEHHOW MOBEPXHOCTH JTU(TOBBIX TPyO BMECTE C YK€ CYHIECTBYIOIIMMHU Ha
MOBEPXHOCTHU ac(haabTeHaAMH U CMOJIaMU. B MOMEHT OTpbIBa IMy3bIpbka HEKOTOpas
4acT TBEPIBIX YACTHII, KOTOPbIE HAXOAWIMCh Ha TpaHULIE pasaena (a3, ocTaercs
Ha cTteHke TpyOsl. [Ipu pocTe razoconaepkanusi OyIeT MEHbBIIIEE YUCIO CMBIBATHCS
C TIOBEPXHOCTH BOCXOSIINM NMOTOKOM cMecH. OTI0KEHUs MPEeACTaBIsIoT OO0

COTOBYIO CTPYKTYpPY, MOCTENEHHO CHEIIASICh MEeXAYy co0oil. ['nmaBHyI0 posb B



(dbopMUpOBaHUN OTJIOKEHHM UrparoT mnapaduHbl, KOTOpble 00pa3oBajUCh Ha
MOBEPXHOCTHU IMY3bIPHKOB, B CBOIO OUY€pellb My3bIPHKU 0Opa30BalINCh HA CTEHKAX
o0opynoBaHusi. B 30He B3phIBa ra30BbIX My3bIPHKOB HAOIOAAETCS MAKCUMAJILHOE
KOJIMYECTBO OTJIOKEHUN, OOOJOYKM KOTOPBIX TPU B3pBIBE, pAa3leTalOTCA U
MPWINIAIOT K TOBEPXHOCTH 000pYAOBaHMUSI.

Takxe 0TJIOKEHUSI MOTYT BO3HUKHYThH €III€ B PsI/I€ CIy4aeB: BO — MEPBBIX
3a CYET KPHUCTAJUIOB, KOTOPBIE PACTYT HETIOCPEICTBEHHO HAa CMOJIO — MapaduHOBOU
nojakiaake, AuO0 Onarojaps Kpucramuiam napaduHa, B3BEUICHHBIX B IOTOKE
He(TH. Bo — BTOPBIX OTI0XKEHUS BO3HUKAIOT OJIaroapst OCa)XI€HUIO U CIETUICHUIO
MEXAy cO00W KpHUCTAIJIOB MapaduHa U MOBEPXHOCTHIO JU(PTOBBIX TpyO. IlepBbiii
cllydail IpOSIBIISIETCS MPU YCJIOBHUHM, KOTJa TEMIIepaTypa CTEHOK TpyO Huxe, 1100
0JIM3Ka MO 3HAYEHUIO C TEMIIEPATYPOU BbINaJeHus napaduHa u3 HePTH.

Hcxons v3 BbIIIE CKAa3aHHOTO MOXKHO ClieJaTh BBIBOJI, YTO PELIAIONIYIO
poiib B (GOpMHUPOBaHMM NapauHAa HIPAIOT, KaK Iy3bIpbKH BO3HHUKAIOIIUE HA
MOBEPXHOCTH JHQPTOBBIX TpyO, TaKk W TeMIeparypa TMpH MPOXOXKICHUU
ra30’)KUAKOCTHOM cMecHu 1o TpyOam. B uTore MoKHO BBIAECIUTH TPU MEXaHU3Ma
obOpazoBanus otioxenuit ACIIO.

1)  Cuurarot, 4TO B OPMHPOBAHUHN OTIOKECHUH MapapuHa y4yBCTBYIOT,
T€ KPUCTAIUIBI U UX (POPMUPOBAHUS, KOTOPbIE MOSABIAIOTCS U3 HEPTU U
MPUKPETUJISIOTCS K CTEHKaM 000py/I0BaHUSI.

2)  Poub ra30BBIX My3bIPHKOB.

3)  OtnoxeHMs BOZHUKAIOT OJlaroapsi KpucTauiaM napaduHa, KOTOpbIe
BBIPACTAIOT Ha HETIOCPECTBEHHO KOHTAKTUPYIOUIUX C HEPTHIO TOBEPXHOCTSX.

2. CniocoObl 60pbObI € OTJIOKEHUSIMHU

Cy1iecTByeT OrpoMHO€E pazHooOpas3ue Croco00B ISl yIalleHUs OTIIOKEHUN
napaduHa, HacuuThIBaeTCA OKOJO 20, 3TO OOBICHSETCS TEM, YTO OTCYTCTBYIOT
OpaBWIbHbIE TNPEJACTABICHHUA O TMPUYMHAX, Oyarojapss KOTOphIM napadux
BbIlIalaecT U3 HepTH, W MexaHu3Me oOpa3oBaHUS OTIOXKEHUN TmapaduHa Ha
noBepxHocTu  oOopyzaoBanusa.  CymiecTByrolas B~ HAacTosiliee  BpeMs

KJaccudukaiuys crnoco0oB 60pbObI ¢ mapaUHOBBIMHU OTJIOKEHUSMH OCHOBaHa Ha



MPUMEHEHUN TPAKTUYECKUX TMPUEMOB yAAJCHUs, JUO00 TPEeIynpeKIeHUS
o0Opa30BaHUS OTJIOKEHUH.

Knaccudukanus mo mnpuszHaky (PHU3MKO — MEXaHUYECKUX CBOMCTB
B3aMMOJICUCTBYIOMHKX (Ha3:

1) PacTBOpuMOCTH MapaduHa B HePTH;

2) OcCOOCHHOCTH CTPYKTYPBI U IPOYHOCTH MapahMHOBBIX OTIOKECHHUH;

3) DHeprus B3aWMOJCUCTBHS KpPHUCTAUIOB TNapaduHa, B3BEIICHHBIX B
o0beMe HeTH, JPYT C IPYTOM U MOBEPXHOCTHIO 000PYIOBAHUS;

4)  DHeprus MEKMOJICKYJSIPHBIX CBSI3eH MEXIy KpHCTalaMy napaduHa
¥ TIOBEPXHOCTHIO, HA KOTOPO# OHU BO3HUKAIOT;[8]

['maBHOE BBIOMpATH CIOCOO OOPHOBI ¢ MapaUHOBBIMU OTIIOKCHHUSIMH,
KOTOPbI OCHOBAH HAa MPUMEHEHHH TAKUX CBOWCTB B3aUMOJEHCTBYIOIIUX (a3,
HAa KOTOpbIE JIETKO OKa3blBaTh BIMSHUE B HYKHOM HallpaBJICHUU
COBPEMEHHBIMU TEXHUYECKUMHU CPEICTBAMMU.

2.1 OcHoBHBIE CTIOCO0BI 00PBLOBI ¢ Mapa(uHOM.

B Hacrosimee BpeMms crocoObl 0opbObl ¢ mapauHOM pa3fensioT Ha
MpEeaynpeKICHUs 00pa3oBaHUN TapaUHOBBIX OTJIOKCHUA W yJIaJCHUE 3THX
omnoxxkeHur. [lo MexaHu3My BO3AEHUCTBUSA pa3fEIsAOTCd HA: TEIUIOBBIE,
MexaHu4eckue, Gu3ndeckue U XuMudeckue. Takke BO3MOXKHO IPUMEHEHUS TPYO
CO CIEIUATU3UPYEMbIM TJIAIKAM MTOKPHITHEM. TaKue MOKPHITHS HEOOXOAUMBI IS
MpEeAyNPEXICHUS OTIOKEHUS MapaduHOB.

MexaHu4ecKkrne METOIbl IPUMEHEHUE CKPEOKOB Pa3IMUHBIX KOHCTPYKITUH,
TMIPUMEHSIOT TSl YAQJICHUS YK€ BBIISITUBIINXCS W OCEBIIMX MapapuHOB U3 HEPTH
Ha ITyOHMHE B CUCTEME TPYO.

TermoBple METOMBI MCTHOJB3YIOT CICIHATBHBIC TETUIOHOCUTEIM B BHJIC
napa, BOJIbl ¥ ropsiueii He(TH.

XVMHYECKHE METOJbl MMPUMEHEHUE CICIHAIBHBIX WHTHOUTOPOB, KOTOPHIC
HEe0OX0o MBI JiJis ipenynpexacHus oopazoBanus ACIIO, a Takxe pacTBopuTenen

IJI1 UX YIAJICHUA.



dusnyeckue METOAbl  HCHOJB3YIOT  BO3JACHCTBUS  yIbTPa3BYKOBBIC
KOJIeOaHUs U MEXaHMYECKHe, TAKKe MPUMEHSAIOT MAarHUTHBIC, SIEKTPUUYECKUE U
AIIEKTPOMATrHUTHBIE TIOJIsI, KOTOPBIE BO3JEHCTBYIOT, KaK Ha JOOBIBaEMYIO, TaK U Ha
TPAHCTIOPTUPYEMYIO HE(DTH.

Taxoke criocodb1 60pbOBI ¢ TapauHOM JIENATCS HA OYUCTKY C OCTAaHOBKOU
CKB2KUHBI U 0€3 OCTAHOBKM CKBaKMHBI. C OCTAHOBKOM CKBa)XMHBI JEJIATCS Ha C
U3BJICUCHUEM TPYO M3 CKBaXHHBI M 0e3 m3BnedyeHus. [loapoOHas kiaccuduxaius
npejcTaBieHa Ha pucyHke 2. B cBoro ouepens 6opbba ¢ ACIIO paznensercs Ha:
IpeOoTBpaIeHHE, yIaJeHHE U KOMIUIEKCHBIE METOIbI, PUCYHOK 3.

[IpaBuibHOCTH BBIOOpa METOJAa BO MHOTOM 3aBHCHT OT T€O0JOro —
($U3NYECKUX XapaKTEPUCTHUK CKBAKUHBI, €€ OOBOJHEHHOCTH, ra30COJEpKaHus,

[IyOMH 3ajeranus napaduHa, TeMIepaTypbl €ro IIaBJICHHUS.
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Pucynok 2 — CucreMatusanus crioco0oB 60ps0bI ¢ mapadrHOM B TOABEMHBIX TpyOax
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2.2 Mexanuveckue crnocoonl 6opsobl ¢ ACITO

s ouucTKku TpyO HMCHOJB3YIOT CKPEOKH PAa3IUYHBIX KOHCTPYKLIHH, HX
KJIacCU(PUIMPYIOT MO crocoly cpe3aHus napaduHa: Npu JBUKEHUU BHU3, BBEPX,
BHH3 W BBEpPX, IpPH JBWKEHHUH BOKPYr OCH. Pa3imyaroT: HENpepbIBHOTO H
NEPUOJIMYECKOT0 JEHCTBUS, B 3aBUCUMOCTH OT crHocoba »sKcrryaranuu. B
3aBUCUMOCTH OT crocoba, Onarojgapsi KOTOpPOMY TMPHUBOASTCS B JICUCTBHUS:
nebeKkaMu, SHEPruen MoToKa )KUAKOCTH, JIMOO IITaHTaMHU.

CkpeOku CIyCKaloT B CKBaXXMHY Ha IMPOBOJIOKE. B CKBaXXHMHY CITyCKalOT
MOTbEMHBIE TPYOBI 2, KOHIBI KOTOPBIX PalOUpPYIOTCS I TOTO, YTOOBI 00ECTIEUNTh
CBOOOJHBIN XOJ CKpeOka BBEpX W BHM3. [pyObl pailOMpyloTCs HE TOJIBKO Ha
ydacTke 3amnapauMHUBaHUS, HO U BCE OCTalbHbIE, YTO OYEHb BAXKHO IPH JIOBJE
VIOYIIEHHBIX CKpeOKOB. B HIKHEM KOHIIE MOABEMHBIX TPyO0 M3 MPOBOJOKHU
auameTpoM 4 - 6 MM JienaeTcsi KpeCTOBHHA 3 JUIsl MPEAYIPEKACHUS BBINAICHUS
YIYHIEHHOTO TI'py3a M CKpeOka Ha 3a00il ckBakuHbl. VHOrzma mpocBepiMBaroT
OTBEPCTHS, 00pa3yIOIUN ITUHHBIN GUIbTp 4. DTO NpeaynpexaacT OT 3aKyHOpPKH
BXOJIHOT'O CEYEHUSI MMOABbEMHBIX TPYO B cilyyae 0OpbIBa Ipy3a U CKpeOKa.

Ckpebku UMMEIOT cheluaibHble padodre 3JIEMEHThl TaKhe Kak: IIETKH,
W3TOTOBJICHHBIE U3 CTAJILHOM NPOBOJIOKHM, HOKH (MaHKEThI) U3 NOJIMyPETaHA WIN
MeTaiia, MO0 APYTMMU COCKAOJMBAIOUIMMHM WM CPE3arOIIMMH yCTPOWCTBAMHU.
JlaHHBIM MeTOoJ OYMCTKH TpyO OT mapaduHa — HMCHOJB3YeTCs IAaBHO, HO JaXKe
ceifuac pa3pabaThIBAIOTCS HOBBIC KOHCTPYKIIMU CKpeOKOB. [9]

B caywyae mnpuMeHeHHs TOABEMHBIX TPYO TEPEMEHHOrO0 CEYEHUs
HEOOXOJAMMO Ha Bce MIMHE Nu(Ta, MOABEPKEHHON OTJIOXKEHUIO napaduHa,
COXPaHUTh JIUaMETp TpyO MOCTOSHHBIM. B BepxHIO0O My(]Ty moa mocaaouHbIM
(brnaHeM HEOOXOOUMO BBUHYMBATH BOPOHKY S5 C JIMAaMETPOM BEpXHEE €€ YacTH
paBubiM 1.3 — 1.4 BHyTpeHHero nuaMmerpa MOAbeMHBIX TpyO. Hanm BepxHuM
TPOMHMKOM 6 ycTaHaBiuBaeTcsi OydepHas 3ariymka 7. Beime 3Toil 3aaBUKKA
MOHTHpYETCSL JTYyOpUKTOp 8 — repMeTHYeckas Kamepa, B KOTOPOW HaxXOJIUTCA
IPUTOTOBJICHHBIN ISl CITycKa rpy3 U ckpebok. Ha xopryce nmyOpukaropa cOoky

MOHTHpYETCS Ha napyOKke BEHTWUJIb 9 IJIs ClycKa JaBiieHHsl B JyOpukartope. B



BEepXHEH dYacTu JyOpHKTOpa MOHTUpyeTcs cainbHUK 10 s  co3maHus
TePMETUYHOCTH MPOXOTHOTO OTBEPCTHUSI MEXKIY JIyOPUKATOPOM U MPOBOJIOKOM 11,
K KOTOpOW Kpenutcs ckpeOok. BTopoil koHell MpoBOJIOKH YKperieH Ha OapabaHe
nedenKu.

JlyGpukatop H3roTaBIMBAIOT U3 TIIYyOMHOHACOCHOW TpyObl IUaMeTpOM
OoJpllle JauaMeTpa TOABEMHBIX TpyO. JlnmHa mnyOpukaTopa J0JDKHA OBITh
JIOCTaTOYHOM I TOTO, YTOOBI B HEM CBOOOJHO Pa3MECTHJIMCh CKPEOOK U TpPYs3.
Jl1st co3anust MIaBHOTO neperuda MpoBOJIOKU U LICHTPUPOBAHUS €€ TIPU CIyCKE U
MoIbeMe CKpeOKa Ha KopITyce JyOpHKaTropa YCTaHaBIIMBACTCS HAIPaBIISIONIUN
posmk 12.

g obecrieyeHust ObICTPOTO M IUIABHOTO JBHMXKEHUSI CKpeOKa BHU3 U

NPEAYNPEXKICHUST €ro noa0pachlBaHUsl CTPYyEH BOCXOJAIIETO TMOTOKA MpHU

JABHJKCHHUHW BHU3 U BBCPX I101 Cer6KOM IMOABCIIUBACTCA I'PY3 14.
14
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Pucynox 4 — Cxema 060pymoBanus oy nenapaduHAZAIUI0 TPYO
CKpeOKkaMu
1 — oOcaniHast KOJIOHHA; 2 — MOABEMHBIE TPYOBI; 3 — 3arymika; 4 — GUIbTp;
5 — HampaBJsIIONIAs BOPOHKA; 6 — TpOWHUK; 7 — OydepHas 3aaBmKKa; 8 —
ayOpuKkatop; 9 — BEeHTWIb JIJIsl CITyCKa JAaBieHus B tyopukarope; 10 — canbHUK
nybpukaTtopa; 11 — nmpoBoJioka; 12 — HanpaBstoIui poauk; 13 — ckpebok; 14 —

rpy3; 15 — nebenka;

{ l__l [ ;
J
2
r’/
0
/
?
4
Wl
-

Pucynok 4 — PeliGep 1t 00pabOTKH TOPUEBOM YaCTH MOABEMHBIX TPYO.
1 — mapomika petidepa; 2 — mToK; 3 — pykosiTka; 4 — MoabeMHast Tpyoa;
2.2.1 Cxkpedku 111 (POHTAHHO — KOMIIPECCOPHBIX CKBAKHUH M CKBAKUH
C NOTPYKHBIMH JIEKTPOHACOCAMMU.
Croco6 ocHOBaH Ha yJaJeHUU OTJIOKEHHUU CO CTEHOK TPyO CKpeOKamwu
pasnu4YHOW  KOH(MUTypalluM W  BIOCIEJACTBMM BBIHOCOM €ro  IOTOKOM

noaHumaemoro ¢ronga. KoHCTpyKIuu CKpeOKOM MOKHO KJIACCU(PHUIIMPOBATH 10



cnoco0y cpe3aHus nmapaduHa: mpu JBMKEHHM BBEPX, BBEPX M BHU3, JUOO MpH
TIOBOPOTE BOKPYT OCH TPYOBI 1pH BUKEeHUHU BBEpX.[10]

Paznenstor gBa  pexuma  AenapaduHU3ALMU:  NEPUOAUYECKUH U
HEIIPEPBIBHBIN PEKHUM.

[Ipu nepuonmyeckoM pexume JenapapuHuzanus TpyO NpU OMOIIU
CKpeOKOB cpe3aeTcs napaduH, OTIOKUBLINIICS MOCIE MPEABIAYIIEH OUUCTKU TPYO.
Yem Oompmie mepuos paOOTHl CKBaXWUHBI, TeM Oojbiie Oyner ciou
OTJIOKUBLIETOCs napaguHa.

HenpepeiBHast nenapaduHu3anus —3aKiIoyaeTcss B MPEeAyNpekICHUU
OTJIO’KEHHS MapadHrHa B NOJBEMHBIX TPyOax.

Ckpebku mnpuBOAATCA B JCHCTBUS NpU TMOMOIIM: JI€OEIO0K, SHEPruu
BOCXO/ISILLEr0 IMOTOKA >KUAKOCTH WJIM IITAaHTAMH B 3aBHCUMOCTH OT croco0a
HKCIUTyaTallMl CKBAXXUHbI, €€ 1€OUTa U MECTHBIX YCIOBUH.

MexaHnyeckue crnocoObl MpeanoiaraloT yAajJeHus: yke 00pa30BaBLINXCS
ACIIO ¢ HacocHO-KOMIpecCOpHbIX TpyO. JlJisi 3TOTO CyIIECTBYET LIENbIA CIEKTP
CKpEOKOB pa3IUYHbIX KOHCTPYKUMH. Takxke CKpPeOKHM MOMKHO pas[eluTh II0
NPUHIUIY JEHCTBUS: HEIPEPHIBHOTO U MEPUOANYECKOTO IEUCTBUS.

[To npuHIMIY AEHCTBUS U KOHCTPYKLNU CKPEOKH pa3esitoTCs Ha'

e [lnacTuHYaTble CO INTAHTOBpAIlATEJEM, MMEIOIIUE  JIBE
pexyiue miaacTuHbl, crnocoOHbl ounmate ACIIO TOapKO Mpu BpallleHHH.
JInst 3TOro MCmoJsib3yroT IITaHroBpamiarenu. llojBemieHHbIE K TOJOBKE
OanmaHcHpa CTaHKa-KayaJlku. BpallieHue KoJIOHHBI IITaHT U, COOTBETCTBEHHO
CKpEOKOB MPOUCXOIUT TOJIBKO MPU JABMXKEHUHM BHHU3. TakKUM IyTeM CKpeOOK
cpe3aet ACIIO c nosepxnoctu HKT;

e  CrmpanpHble, BO3BPATHO-TIOCTYIIATEIILHOTO IEVICTBUS;

o «Jlerarommue», OCHaIIEHHbIE HOXAMHU-KPBUIBIMU, KOTOpHIE
PACKpBIBAIOTCS MPU JBUKEHUU BBEPX, YTO 0OECHEUMBAET UM MOIBEMHYIO
CHJIy 3a CYET 3HEpPruM JABWXKYLIErocs MoToka. I[puMeHs0T B OCHOBHOM B

VCKPHBIICHHBIX CKBaXKMHAX.[11]



Ckpebku s (POHTAHHO-KOMIIPECCOPHBIX CKBQXMH U CKBOKHUH C
HOTPYKHBIMU 3JIEKTPOHACOCAMHU CITyCKAarOTCSl Ha IPOBOJIOKE, JMOO HCHOIb3YIOT
CKpeOKHM MOpPIIHEBOIO THIIA, KOTOPbIE B CBOI OYEPEb IEPEMEIIAIOTCS O[]

I[CI\/’ICTBI/IGM CHJIbI TAKCCTHU U QHCPIUU BOCXOIAIICTO ITIOTOKA.
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Pucynok 5 — Pa3nBmxHOM CKpeOOK MEPEMEHHOTO CEUCHHUS.

CkpeboK COCTOUT U3 JIBYX (DUTYPHBIX HOXKEH, YKPEIJIEHHBIX Ha TJIOCKHUX
METAJIMYECKUX IUIAHKax: | — HEMOJBW)KHAS IJIaHKA C HOXKOM; 2 — MOJABUYKHA
MJIaHka ¢ HoxoM. [Ipu cnycke moaBWIKHAs IJIAHKA C HOXKOM CIIBUTA€TCsl BBEPX,
nuaMeTp ckpeOka ymenbinaercs. [Ipu momgbeMe HOXKH, BCTpedasl CONMPOTUBIICHUE
CO CTOPOHBI TapaUHOBBIX OTJIOKEHUH, pA3ABUTAIOTCSA, JUAMETP CKpeOka
YBEIIMYUBACTCSA, W OH OYMIINACT OTJIOKUBIIUMCSI TapaduH 1O BCeU JJIUHE
MOJbEMHON KOJIOHHBI. B CKBaXMHY CIycKaeTcsi Mo JBa CKpeOKa, CMEIICHHBIX Ha
90 rpamycoB. Takoe cmelieHue oOecreyuBaeT cpe3aHue napapuHa IO Bcei
OKPY>KHOCTH MOJIbEMHBIX TPYO.

Cy1miecTByeT MHOXECTBO APYTHMX KOHCTPYKIMM CKpEeOKOB TEPEMEHHOTO

C€UCHMUs, HO BCC OHHU OTJIIMYAKOTCA OT Cer6KOB IIOCTOAHHOI'O CE€UYCHHA TEM, UTO



IpU CIIyCKE HMEIOT MEHbILIEE CEYEHHE, YeM IpU MOJbeME. IJTO IMO3BOJSET
POU3BOJAUTH CBOOOJHBIA CHYCK CKpeOKka B TOABEMHBIE TPYObl € OOJIBIION
CTEIEHbIO 3anapa@UHUBaHNsI U YBEITUUYUTh BpeMsl MEXAY CITyCKaMu CKpeOKa B J1Ba
u Oosiee pa3. BaxkHO OTMETHUTB, UTO HA IPAKTUKE TPUMEHEHUE TaKHE CKPEOKOB Ha
npoMeiciax o00beauHeHUs: «TaTHe(Th» Jano BO3MOXKHOCTh OOCITYKUBAaHUS
HECKOJIBKMX CKBQXMH OJHUM OIEPaTOPOM. YCIEIIHOCTh UX HPUMEHEHUs
MO3BOJIWIO MEPEUTH K MEXaHMYECKOMY HIPHUBOAY JIEOEAKH U JaKe K IOJHOMN
aBTOMAaTHKe pabOThl BCEH YCTAaHOBKHU IO OUUCTKE TPYO.

Eme oqun Bu CKpeOKOB MPUMEHSIEMBIN ISl OYUCTKH MOABEMHBIX TPYO B
(OHTaHUPYIOLIMX CKBaXUHAX — 3TO TypOockpeOku koHcTpykuuu T.B. [lanBaya.
JlaHHbIN CKpeOOK CITyCKaeTcsi B MOJABEMHBbIE TPYyObl Ha TpOCE, A YEro YCThe
CKBOXXHHBI 00OpyAyeTcs JTyOpukaropoM. BHH3 Takoil CKpeOOK HIBHXKETCS MOA

I[GﬁCTBHGM COOCTBEHHOTO BCCa, a BBCPX IIPHU ITOMOIIHU J'I€6€I[KI/I.

Pucynok 6 — Typ6ockpebok koncTpykiuu T.B. [1lanBaua
1 — xopmyc; 2 — TypOuHa cKkpeOka; 3 — HUEHTPUPYIOLIUE TIaHKH;

[IpuHuun peicTBus ckpeOka OCHOBaH Ha TOM, 4TO mapaduH MpU
JIBUKEHUM CKpeOKa BBEpX M BHM3 Cpe3aeTcsl CHEUalbHON TypOMHOMN, KoTopas
cBOOO/IHO TOCaX€HAa Ha OCH U BpalllaeTCs MOJ ACHCTBHEM YHEPTUU BOCXOJISAIIETO
noToka HedTu U raza. CTpyKku napaduHa yBJIEKAIOTCS BBEPX MOTOKaMH HE(TH.
Uwucno 060pOoTOB U MOITHOCTH TYpPOWHBI 3aBUCUT OT JeOUTa CKBaXUHBL. [Ipu 3TOM
BaXHO 3aMETHTh, YTO HENb3s JOMYyCTHTh CHUJIBHOE W TeM Oojee MOIHOoe
3amapaduHUBaHuE TPYO, TaKk Kak TypOMHa pabOTaeT 3a CUET BOCXOSIINUX MTOTOKOB
He(TH U rasa.

Eme omuH BuUI CKpeOKOB, MPUMEHSEMBIA IS yAaleHUs mnapaduHa c

MTOBEPXHOCTH TPYO - ABJISIETCS TUCKOBBINA CKPEOOK.



Pucynox 7 — [lITaHroBsIif cCkpeOOK SISl MIEPUOANYECKON OYUCTKU TPYO OT
napaduHa
1 — mrradra; 2 — AUCK B MOJIOKEHUHU CITYCKa; 3 — IUCK B MOJIOKCHUHU
noabeMa; 4 — ouniaemas Tpyoa;
brnarogapss u3ruOy mTaHTv JUCK MPHU CIIyCKE MPUHUMAET BEPTUKAIBHOE
MoJIoXKeHHe. DTo obJierdaeT cnyck ckpeOka. [Ipu mogbeme ckpeOoK omyckaercs u
MPUHUMAET TOPU30HTAIBLHOE TIOJIOKEHHE, 3aHUMasl BCE CEUEHUE MOABEMHBIX TPYO,
YTO OOECHe4MBaeT Ccpe3aHue oTioxuBlIierocs napapuna. CpezanHslii napaduH
pacrnoyiaraeTcsi HaJi AUCKOM — ckpeOkom. KommuecTBo cpesanHoro mapaduHa 1o
Mepe JBMXEHHS CKpeOKa BBEpX Bo3pacTaeT. (s yMeHbIIeHUsT HAarpy3KH Ha TPOC
CKpeOOK CIYCKAaIOT B CKBOXXMHY HECKOJIbKO pa3, KaX bl pa3 yBeIWUYUBas TIIyOUHY
cnycka. B menmsx mnpenynpexaeHus 3aKkIWHUBAHUS JHUCKa B CThIKaxX TPyO
HEOOXOMMO TpyOBl TIHIATEIHLHO pallOMpoBaTh M HE JOMYCKaTh MX HEIMOJIHOTO
cBuHuuBaHusg. Ilpuw  ounmctke TpyO JaHHBIMH  CKpeOKaMH  CKBAKUHY

OCTaHaBJIMBAIOT, a MIOCJIE OYMCTKU BHOBB MyCKaroT. [12]



2.2.2 Cnocod ouncTku TpyO OT napauHa ¢ NpUuMeHeHneM
IUIYH:KePHOTro Judra.

[TpuMeHeHHEe TUTYH)KEPHOTO JU(Ta B CKBOKHWHAX JAIOMUX HapadUuHHUCTYIO
He(Th, 0OECIIEUNBACT HEMPEPHIBHYIO OYHCTKY MOIBEMHBIX TpyO OT mapaduHa.
OnHako B (OHTAHHBIX U KOMIIPECCOPHBIX CKBAKMHAX IPHUMEHEHUE OOBIYHOTO
IUTYH)KEpa HEBO3MOXHO MOTOMY, YTO B «CJAObIX» (POHTAHHBIX CKBAXHMHAX OH
BBI3bIBACT OCTAHOBKY CKBA)KUHBI, & B «CHJIbHBIX)» CKBOKHHAX HE MOXET JABUTATHCS

BHH3 BBUY 0O0JIBIIOr0 JJ0O0BOTO COIIPOTHUBJICHUA.

Pucynok 8 — Cxema 060py10BaHUS C IMITYHKEPHBIM JTU(PTOM.
1 — ckBaxuna; 2 — HKT; 3 — orpannuurens — mydra; 4 — nogasecHas
KaTyIKa; 5 — KPECTOBUHA; 6 — 3aJIBHXKKA; 7 — LICHTpaJIbHAs 3aIBUXKKA; 8 —
WHIYKITMOHHBIA JaT4YuK, 9 — TpoiiHuk; 10 — kommak; 11 - ; 12 — 3agBmxkka; 13 —
anexktponpuBon; 14 —kamepa; 15 — 3anBuxkka; 16 — miyHxep;
B ckBaxkuny 1 cnyckaroT ma0JI0HUPOBAaHHBIE HACOCHO-KOMIIPECCOPHBIH
TpyObl 2 cO cheuuanbHbIM orpaHuuureneM — mydrtoil 3. Ha kpectoBune 5
YCTAaHOBJICHA MOJIBECHAsl KaTyllika 4, IEHTpajdbHas 3aJBHXKKA 7, MHIYKIHOHHBIN

JaTYuK 8, TPOMHUK 9 M KOJTaK, CIy>Kallui BepxHuM amoptuzaropom 10, pabouas



3a/BWKKa 12 ¢ anmekTponpuBoaoM 13, mrynepHas kamepa u 3aaBmxkka 15. Korna
wiymkep 16 Haxomutes y OammMaka nudta Ha MydTe 3, pele BpEeMEHH JaeT
KOMaHJly Ha OTKpBITHE 3aABWXKKMA 12. 3aIBWKKa OTKpHIBAeTCs, IaBJICHUE B
nosoctu HKT manmaer, u turyHkep BMECTe €O CTOJOOM KUAKOCTH HaJ HUM
MOJHUMAETCsl Ha TMOBEepXHOCTh. I[Ipoias depe3 naTtyuk 8§, IUTyHXKEp <«JIaer
KOMaH/Ty» Ha 3aKpbITHE CKBAXUHBL. 3aIBMKKa 12 3aKpbIBaeTCs, U IUTYH)KEp MaJacT
BHU3. CKBa)XMHA FOTOBUTCS K ClEAyIOImeMy HUKITy. KoludecTBO IIUKIOB B CYTKH
3asiaercs pene BpeMeHu. CKOpOCTh ITyH)Kepa PeryIupyeTcs: AMaMeTPOM HITyLepa,
YCTaHOBJICHHOTO B Kamepe 14.

[TnyH>kep COCTOMT M3 KOpITyca C HapPYXHBIM JJAOWPUHTHBIM YIIJIOTHCHHEM
YW BHYTPEHHUM DOJUIMOTHYECKUM KiamaHoM. [lpu majneHuu miyHxepa KiianaH
JEPKATCS B OTKPBITOM COCTOSIHUH, YIIUPAsCh XPallOBUKOM B OMMETAITMYECKYO
acTUHy. B HIDKHEM TOJIOKEHUHM IUTyH)KEepa B PE3ysbTaTe HarpeBaHUs
OuMeTaIMyecKass IUTACTMHA OCBOOOXKIAET XpaloOBUK, W TOCIE OTKPBHITHS
CKBa)KMHBI TIPU HAJIMUMHU PAcXo/a depes3 IUTyHKep KiamaH 3akpeiBaetcs. [Lmyrxkep
MOJIHUMAETCS Ha TIOBEPXHOCTh BMECTE CO CTOJIOOM >KUIKOCTH.

Jlist mpenoTBpaienus otinoxeHui napaduna Ha crenkax HKT B BepxHei
JaCTH KOpIIyca IUTyHXepa pa3MeIleH CKpeOOoK rmepeMeHHoro ceueHus. [13]

2.2.3 Yaanenue ACIIO ¢ ncnosib30BaHuEM CKPeOKOB MPHU FIyOMHHO —
HACOCHOM IKCILIyaTalMH.

Mexanudeckuii  cmocod  aenapaduHU3ANMK  TIIYOMHHO-HACOCHOTO
000pyIOBaHUS BKIIIOUAET B CEOSI MPUMEHEHHNE PA3TUIHBIX CKPEOKOB YKPETIIIEMbIX
Ha KOJIOHHE HACOCHBIX IITaHT, a TakXKe NPUMEHEHHE IIaraloniero ckpeodka,
JIBIDKYIIETOCS] aBTOMATHYECKHU IO KOJIOHHE HACOCHBIX IITAHT.

Cnoco06 0oprOBl ¢ mapaduHOM TIPU TOMOIIM TMPUMEHUM JIUIIb IS
crutomHbIX ITanr. OOOpynOBaHWS CKBRXHHBI MPH 3TOM HE OTIMYACTCS OT
OOBIYHOTO 00OPYAOBaHUS TTyOMHHO-HACOCHBIX CKBaXMH. Pa3HHIIA COCTOUT JIUIIIH,
YTO Ha KOJIOHHE INTaHT YKPEIUIIOT CKPEOKHW TOW WIIM WHOW KOHCTPYKITUH.
CryckaroT ckpeOKM Ha Takylo TriayOuHy, 4TOOBI MHTEpPBAJ OTJIOKEHUU mapaduHa

nepekpoiBasicss Ha S0 — 100 m. [Ipu 3TOM B 3aBUCMMOCTH OT KOHCTPYKIIMU OJIUH U3



IPUMEHSEMBIX CKpPEOKOB COBEPILAIOT JIMIIb BO3BPATHO — TOCTYMHAaTEIbHOE
JNBUKEHUE, a Jpyrue Hapsaay ¢ 3TUM BpaliareibHoe JBuxkeHue. Kpome Ttoro,
MPUMEHSIOTCST CKpEeOKH — 3aBUXpUTENH. UYTOOBI CKpeOKM OYHUIIAIA BCIO 30HY
OTJIOKEHUH mapaduHa, PacCTOSTHUE MEXIy HUMH YCTaHABJIMBACTCA JJIMHE XOJa
TUTYHXKepa WM HEeCKOJbKO MeHbIMM (3 — 5 cm.). Haubonee pacnpoctpaneHHbIM
SBJIIETCS TUIACTUHYATBIA CKpeOOK 1, M3roToBiieHHbIE U3 2.5 — 3 MM. IUIaCTUH

JIMCTOBOTO K€JIe3a U MPUKPEIUIAEMbIE K IITAHTaM 2 IPY ITIOMOIIU XOMYTOB 3.
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Pucynox 9 — CkpeOok miacTuHYaThINA

1 — mmacTUHYATHIN CKPEOOK; 2 — IITaHTa; 3 — XOMYT;
[Ipy wuCHoONB30BaHMM TIJIACTUHYATHIX CKPEOKOB HACOCHBIE YCTAHOBKHU
O00OpYAyIOT UITAHTOBpAIATEISIMU, KOTOPHIC TIOJBEIIMBAIOTCS HAa TOJOBKY
Oamancupa craHka-kadajdku. CaJIbHUKOBBIA IITOK 3aKJIWHUBAETCSI B POTOpe

MTAaHroBpamareirsi, 1 IIpu €ro IOBOPOTC IMOBOPAYMBACTCA M KOJIOHHA HACOCHBIX



HITAaHT C YKPEIUICHHBIMH Ha HUX CKpeOKaMu, IpU 3TOM CO CTEHOK TpyO mapaduH
cpe3aerca O0koBbIMH TpaHsiMu. lllTaHroBpamiarens BpaliaeT KOJOHHY HACOCHBIX
LITaHT Ha OAMH 000POT 00BIYHO 3a 40 XO0B ILITOKA.

Otnoxenuss mapadpuHa B TUPTOBBIX TpyOax CKBaKHUH, 00OpPYIOBaHHBIX
CKH, ynanstoT B OCHOBHOM C IOMOUIBIO TOPLEBBIX YKOPOUEHHBIX IJIACTUHYATHIX
CKpeOKOB pHUCYHOK 9, mpuBapuBaeMbIX K IITaHraMm. llimacTuHuateie ckpeOku

JIIuHOM 60 CAaHTUMETPOB.
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Pucynox 10 — ITnactunuaThiii cCKpeOOK TOPIIEBOTO THIA
1 — ckpebok; 2 — Mmy(Ta KperieHus; 3 — ITaHra;

[Ipu ucnosib30BaHUM MIACTHHYATHIX CKPEOKOB TOPLEBOIO THIIA HACOCHBIE
YCTaHOBKH TaKke 000pYIyIOTCS IITAHTOBpalaTesieM, KOTOpPbIE MOABEIINBAOTCS K
rojoBke OamaHcupa. B TOpueBbIX CKpeOKax OCHOBHOM pexyllel KpoMKOH
SBIISIETCSL TpaHb, OINpeaensiomas ToamuHy ckpeOka. Ilapadun co crenok TpyO
Cpe3aeTcsi BO BpeMsl JBW)KEHHMS KOJOHHBI IITaHT, MPU IMOBOPOTE KOTOPBIX C

MMOMOLIBIO IITAHTIOBpAIaTCIIA CKp€6OK MNepEMCIIACTCA B HOBOC ITOJIOKCHHC.



[IpuMeHeHrne YKOPOYEHHBIX TOPLEBBIX CKPEOKOB MO3BOJIUIO YMEHBIIUTH
pacxoa MeTaljia Ha WX W3TOTOBIEHHE B 5 pa3 (MO CpaBHEHHUIO CO CKpeOKaMu
OOJbIICH JJIMHBI), PE3KO CHU3UTHh HArpy3Ky Ha TrOJIOBKY OajaHCUpa, YIPOCTHUTH
TEXHOJIOTUIO KPEIUICHUSI UX K IITAHTaM.

[IlupuHa MIacTUHBI TPUHUMAETCS HAa 2 -3 MM MEHbBIIIE COOTBETCTBYIOIIETO
JuaMeTpa noJbeMHBIX TPYO.

[InacTuHYaTBIi CKpEOOK HMMEET JIMIIb JBE PEXKYILIME MOBEPXHOCTH —
OOKOBBIE TPaHU CaMOU IUIACTUHBI, a CJIENOBATEILHO OHU CIOCOOHBI OOECIEUUTH
OUYUCTKY MOBEPXHOCTH HACOCHBIX TpPyO JIMIIb MNPHU YCIOBUU BPALIECHUS CaAMHUX
CKpEeOKOB BOKpYI OCH IITaHr. Tak Kak CKpeOKHM 3aKpeluifioTCsl Ha IMITaHTax
HEMOJBHUKHO, TO HEOOXOAMMOE BpalIeHHE CKPEOKOB JOCTUIAETCS BpallleHUEM
KOJIOHHBl ~ CaMHX IITaHI Npd [OMOIIM  IITAHTOBpAllaTeNs, KOTOPBIA
IOJIBEIIMBAETCSl K TOJIOBKE — OanaHcupa craHka Kadaiku. [lpum aBuwkeHun
KOJIOHHBI IITAaHI BHU3, KOTOPOE COIMPOBOXAAECTCS HMX BpaLICHUEM, CKpeOKH
cpe3aroT mnapauH C MOBEPXHOCTU TPyObl MO BUHTOBOW JuHUU. [IpakThka
NPUMEHEHHUS TaKUX CKPEOKOB MOKAa3bIBACT UX OOJBILIYIO 3(PPEKTUBHOCTS.

BaxxHo 3aMeTuTh, YTO OTJIOKEHUE NapadrHa IPOUCXOIUT HA TTIOBEPXHOCTH
caMHX CKpeOKOB, TaK KaK OHM HE CaMOOYMINAIOIIMECS, U UX B 3aBUCHUMOCTH OT
TEPMOJMHAMHUYECKUX YCIOBUN B MOJBEMHBIX TPyOax HEOOXOAUMO MEPUOANYECKU
OouMlIaTh, YTO, KaK IMpaBUJIO, JeJlaeTcsid B Mepuoj cMeHbl Hacoca. Kpome Toro,
napauH OTKJIaIbIBACTCS M Ha IITaHrax Hacoca.[14]

K HemoctaTkam 3TOro MeroAa OTHOCSTCS TakXkKe 3aTpydHEHUS,
BO3ZHMKAIOIME MPU CIYCKE HITAHT C IUIACTUHYATBIMH CKpeOKaMu, Clly4yau aBapuil
IpU 3aKIMHUBAHUM KOJIOHHBI LITAHT B pe3yJbTaTe€ OTpPbIBA CKPEOKOB OT LITAHT,
HEYIOBJIETBOPUTENIbHAS OUYKUCTKA TPYO OT mapaduHa BCIAEACTBUE CIBUra CKPEOKOB
IO LITaHre.

Tam, rae muacTUHYATBIE CKPEOKU MO TEM WM MHBIM IMPUYMHAM HE MOTYT
ObITh TMPUMEHEHbI, MOTYT OBITb HCHOJB30BaHbl CKpPEOKHM BO3BPATHO —
NOCTYIATEABHOT0 AelcTBUSA. OHU HAXOAAT CBOE MPUMEHEHUE HA MPOMBICIAX, [IE

OTJIO)KEHHE TMapaduHa B HACOCHOM OOOPYJOBAaHUMM HE3HAYUTEIBHO Kak IIO0



MHTCHCUBHOCTH, TaK M IO BEJIMYMHE WHTEpBajia OTJIOXKEeHUs. J[aHHbIE CKpeOKu
aHAJIOTUYHBI 1O KOHCTPYKIIMH CO CKpeOKaMM TOCTOSIHHOTO CEUYeHUs, pa3Hulla
3aKJIFOYAETCs JIMILIb B TOM, YTO CKPEOOK MMEET MPUCIOCOOJEHUE B BUJIE XOMYTa
JUIS KpeTUIeHUsI K HACOCHBIM INTaHraM. Ha BHyTpeHHEH MOBEpPXHOCTH XOMYTOB
ClejlaHa Hacedka I MPEeAyNpeKICHHUs IepeMEIleHuss CKpeOKa IO IITaHre.
Huametrp ckpeOka OOblUHO Ha 2 — 3 MM MEHbIIE AMaMETpa IPUMEHSEMBIX
HACOCHBIX TPYO, a HIDKHUI U BEPXHHUM €ro KOHIIbI BBIMIOJHAIOTCA B BUAEC KOHYCa
JUIS IPEYIPEXKACHUS 3a/1€BAHUS CKpeOKa O CTBIKH TPYO.

Ckpeboxk cpe3aeT mapaduH mpu IBMKEHUN KOJIOHHBI IITAHT BBEPX W BHU3.
OnpIT TpPUMEHEHHUS TaKuX CKpeOKOB TIOKa3bIBa€T, YTO OHU 00ECNeYMBAIOT
IOCTOSIHHYIO OYMCTKY HACOCHBIX TpyO OT mapaduHa, HO MMEIOT CYIIECTBEHHBIH
HEJOCTaTOK, OTPAHUYMBAIOIINX MX MPUMEHEHHMS HAa CKBAaXXHHAX, TJI€ HWHTEpBAJ
OTJIOKeHUsl napaduHa pacrnpocTpaHsieTcss Ha OoJiblIyI0 TIyOuHY. YKa3zaHHBIN
HEJOCTAaTOK COCTOUT B TOM, UTO 3HAUUTEIBHOE KOJINYECTBO CKPEOKOB C OOJIBIION
MOBEPXHOCTHIO COTIPUKOCHOBEHHSI C TpPyOaMu yBETWYHBACT HArpy3KH HA IITAaHTH,
KayalKy M JJIEKTPOMOTOp, KpOME€ TOro, OTJararoluiics Ha BHYTpEHHEH
MOBEPXHOCTH CKpEeOKOB TMapauH YMEHBIIAET MPOXOJHOE CEUEHHE BHYTPHU
CKpeOKa.

Eme omua Bum ckpebkoB s yaanenus ACIIO — cnupanbHbie
koHcTpykiuu J.H. TToxoguno u M.H. CoboneBa. Takoil Bua CkpeOKOB Haiesn
CBOE€ MpuMeHeHue Ha rmnpombiciax CaxanuHHedTH, A€ MO psAgy NPUIUH
IUTACTUHYATHIE CKPEOKH CO IITAaHTOBPAIIATEIEM HE IPUMEHSIOTCA.

N3rotaBnuBaoT ckpebku aus TpyO 2,5’ U3 METAUIMYECcKOW moJiockl. B
CHELMATbHOM CTaHKE IUIACTHHA CKPYYMBAETCS B CIHMpalb TAKMM 00pa3oM, 4TOOBI
0o0a ee KOHIa HAaXOJWJIUCh B OJHOM IUIOCKOCTU. 3aT€M B JIPYTOM CTaHKE CKpEOKH
KpensiTcs: K mranram. Kaxapiii ckpeOoK KpemuTcsl K IITaHre MpH MOMOIIN ABYX
XOMYTOB aHAJIOTMYHO KPEIUIEHHUIO K IITaHTaM TUIaCTUHYAThIX CKpeOKOoB. CKpeOoK,
IUTOTHO OOBHBAs IITAHTY, IPOYHO yJepKUBAeTCs Ha Hell. [15]

JlnuHa ckpeOka coctaBisier 80 MM, a pacCTOSTHUE MEXIY HUMHU MO JIMHE

KOJIOHHBbI IOTAaHI 3aBUCUT OT JJIWMHBI XOJa ILIYHXKEpaA. HpI/I BO3BpPATHO-



MOCTYIATEeILHOM JBWKCHUM CHUPAIBbHBIE CKPEOKH CBOMMH peOpaMH Cpe3aroT
napaduH MO BCEW BHYTPEHHEHW MOBEPXHOCTU TPYO, MOATOMY HEOOXOIUMOCTH BO
BpAILCHUH KOJIOHHBI IITAHT OTHAJaeT.

UtoOn1 n30ekaTh BpalICHHS IITAHT MPU UX CIIYCKE B CKBAXKHHY, CKPEOKH
JIETIAI0TCS IPABOM U JIEBOM CKPYTKH C X IMOOYEPEIHBIM KPETUIEHUEM K IIITAHTE.

2.2.4 O4ucTKa 00caHBIX KOJIOHH CKpeOKamMu

Ha mnpomeiciax Hepeako BO3HUKAIOT MpoOJeMbl, KOrjaa HeoOxoauma
ounctka oT ACIIO oOcagubix TpyO ckBakuH. [IpuHIIUMIT OUUCTKH 00CaTHBIX TPYO C
MTOMOIIBIO CKpeOKOB BBITJISIAUT CIEAYIOIIUM o0pazom. Cxkpebok
COOTBETCTBYIOIIEM KOHCTpyKUMH moasemmBacTcs Ha konoHHy HKT, koropas
OIMYCKAaeTCs B CKBaXUHY. YUCTKA IPOUCXOUT KakK MPHU CIIYCKE, TaK U MPHU MOABEME
HKT, npu »>ToM Jenaercsa mepuoguyeckass NPOMbIBKa TpyO [ BbIHOCA
OUYHUIIIEHHOTO NapaduHa.

KoHceTpykiun camux cCKpeOKOB O4Y€Hb pa3HOOOpa3HbI, U BHIOOP TOrO WIIH
MHOTO CKpeOKa OCYHIECTBIACTCS HCXOAS U3 KOHCTPYKUMM CKBaXUH U
WHTEHCUBHOCTHU oTjioxkeHu. Ha pucynke 10 npencraBiena KOHCTpYKIUS CKpeOKa

ruapomexanndeckoro tuna CI'M — 2

Pucynox 11 — Ckpebok runpomexannuecknit CI'M — 2
CkpeboK MaHHOW KOHCTPYKIIMW MpeJAHa3HAuYeH ISl OYUCTKH OOCaTHBIX
KOJIOHH He ToJibko oT ACIIO, HO W OT TJMHUCTOW, IIEMEHTHOH KOPKH,
KOPPO3HOHHOW OKaJIMHBI, 3ayCEHEeIl MEeTajlla, HAIUILIBOB, CJIENOB mepdoparumu,

CBApKH U APYIux OTJI0XKCHUU IIpru pEMOHTC HETCPMCTUIHOCTH O6C3)IHBIX KOJIOHH



HEe(DTSAHBIX, BOJHBIX ¥ Ta30BBIX CKBOXHH METOJIOM YCTAHOBKH CTaJbHBIX
IJIACTBIPEH.

CyniecTByIOT KOHCTPYKUIHMM APYTHX MOJOOHBIX OYMINAIOIIMX YCTPOUCTB.
OHU cOycKalTCsi B CKBaXMHY Ha KaOeyne Hpu MOMOIIM JieOENKH, TO €CTh HE
TpeOyeTcsl HUKaKuX ciyckonoabeMHubIX onepanuiit HKT.

Nuctpyment CAM 100 ameprKaHCKOTO MPOU3BOACTBA TAKKE CITyCKAETCs
HAa Tpoce WM Kabene, HSTO YMEHbBIIAET CTOMMOCTh pPabOT H IO3BOJISET
oOecrieuynBaTh OBICTPBIA, MHOTOKpAaTHBIA BBOJ HHCTPYMEHTA B CKBaXXHUHY. B
uHctpymente CAM 100 ucmonb3yloT pas[aBHXKHBIE paboyme 3JIeMEHTHL. OJTU
OUYUCTHBIC JIEMEHTHI MMEIOT MaKCUMaJbHYIO IUIONIA]b KOHTAaKTa C BHYTPEHHEH
MOBEPXHOCTHIO TPYO, IPU 3TOM OUHMCTKY MPOU3BOJIAT MIPH JIBKCHUH HHCTPYMEHTA
BBEPX MPHU PETYJSIPHOM HATSHXKEHUM TpOca. DJIEMEHThI UMEIOT (OPMYy CEIrMEHTOB,
KOXIbId M3 TpPEX CErMEHTOB oxBaThiBaeT 120°, 4YTro Jaer BO3MOXKHOCTH
MIPOU3BOJIUTH OYMCTKY BCeW BHYTpeHHEH moBepxHocTu TpyO. Hcmbitanue CAM
100 Ha ckBaxuHe TmOKa3ano H(PEKTUBHOCT, €ro mpuMeHeHus. CKBakMHa
3apaboTtasia ¢ JeOMTOM TMOYTH B JABO€ Oojblle, 4YeM JO MPOBUACHUS
OUYUCTUTEJIHHBIX OIMEpaIlUid.

[Ipu oOpa3zoBaHMHM B CKBaXWHHBIX TpyOax THAPATHO — NapauHOBBIX
npoO0OK YJAMUTh MX YHUCTO MEXAaHUYECKUM IyTeM TPYIHO, MOATOMY BKYIIE C
MEXaHUYECKUM HWHCTPYMEHTOM [IJIi YCTPAHEHHSI TaKOrO BHJA OCIOXHEHUU
KOMIUIEKCHOE BO3JEHCTBUE C MNPUMEHEHHEM TUAPOCTPYMHOIO WM TEIIOBOTO
BO3JICUCTBHS.

3. IMaTeHTHBIN MOKUCK

Hwxe  mpenctaBieH  MATEHTHBIM  MOWCK  CKPEOKOB  Pa3IMYHBIX
KOHpUTypauuii, paccCMOTpeHa UX KOHCTPYKIHS, TakXe OMNpPEAesieHbl HUX
KOHCTPYKTUBHBIE HEJJOCTATKH.

1) RU 2230886 C1, Astop ckpebka I'anme I'.I'., M3o00perenue

MPUHAJIEKUT OTKPHITOMY aKIIMOHEpHOMY o01iecTBy "TaTHedTh" .



Our. 1
Pucynox 12 — CkpeOox — LieHTpaTop
['maBHBIN HEAOCTATOK MAHHOM KOHCTPYKIHMH 3AKIIOYAETCS B TOM, YTO OH
CJIOEH B U3TOTOBJICHUH M DKCIUTyaTallly, UCTIBITHIBAECT OOJIbIIINE TUAPABINYECKHE
CONPOTHUBJIEHUS, B TaKke He nosnHoe nepekpoitie HKT.
2) Ckpebok amepukanckoro mpousBoactsa U.S. Patent

4,995,459

U.S. Patent Feb, 26, 1991 Sheet 1 of 4 4,995,459

Pucynok 13 — Ckpebox



MuHyc KOHCTPYKIIMM JAaHHOTO CKpeOKa 3aKIo4yaeTcss B TOM, YTO MpHU
MOSIBJICHUM BpAILAIOIIETOC] MOMEHTAa Ha KOJIOHHE IITAHT BBI3BIBAET OTBOPOT
CKpeOKa 3a CUeT CONMPOTUBIICHUIO XKUAKOCTH M BHyTpeHHer moepxHocT HKT o
MOBEPXHOCTh CKpeOKa

3) [TaTent Poccum Ne93007795/03

OnuH 13 HEOCTATKOB JAHHOTO CKpeOKa — HU3Kasi HAJEKHOCTh CICTUICHHUS
cKkpeOka — IIEHTpaTopa CO IITaHroil, He obecreynBaroas He0OOX0UMOE yCUIIHE
COMPOTHUBJICHUS CABUTY CKpeOKa — IIEHTpAaTOpa BAOIb OCH HACOCHOM IIITaHTH.

Bcenencreue 3TOro NMpOMCXOAWUT CABHT LIEHTPATOpPa M IOCIEAYIOLIEE €ro
CKOJIbYKEHHE BJIOJIb OCH IITAaHTU. B pe3ynpTare 3TOro, yCTaHOBJIICHHBIE HA IITAHTE
CKpeOKHM — LEHTpaTophl, OyAyT CIABUraThCsi M HE oOecreyaT PaBHOMEPHOTO H
HAJIe)KHOTO IIEHTpUpoBaHus mTaHTu B KoJIoHHE HKT u kaueCcTBEHHON OYMCTKHA OT

ACIIO.

Pucynox 13 — CkpeOGok — eHTpaTop JUIsl KOJITHBI IITAHT.

4. Pacuert u nogdoop rinyounnoro odopynosanusi HICHY.
JlanHble pacueTbl HEOOXOAMMBI ISl OTIPEACNICHUS OCHOBHBIX MapaMeTpoB
[IICHY, rnyOMHHO — HACOCHOTO 00OPYAOBaHMUSI, UYTO B CBOIO OUEpPeIb HEOOXOIUMO
Ui o10opa CKpeOKOB M pacdeTa Ha MPOYHOCTh IITaHTH. PacueTsl mpoBOASTCS
JUIsl  Teoyoro-gusnyeckux — xapakrepuctuk KazaHckoro HedTerazoHOCHOTO

MECTOPOXKIeHUS, CKBaXUHbI Nel80.



Tabnuna 1 — I'eonoro — gusuueckas xapakrepuctuka ckBakuHbl Ne 180

['myOnHa CKBa)KHUHBI H = 2300 m
Hebut 122 t/cyt
O0bemMHast 00BOJHEHHOCTh MPOAYKITUN B, =0.2
[110THOCTH AeTa3upOBaHHONU HEPTH _ KI
Py = 743—3
M
> KT
[1OTHOCTB JIACTOBOM BOJBI o, = 1018 —
M
KT
IInoTHOCTH raza o = 0_7E

KunemaTnueckasi BA3KOCTh KHNIKOCTHU

["a3oBwIit akTop

Y cThEBOE TaBIICHUE

KI'C
140 — = 13.7MIla
CM

bydepnoe naBnenue

KTC
300—, = 29.2 MIla
cM

3atpyOHOE JaBIeHUE

KI'C
120— = 17.7 Mlla

cM?
Cpennss TemrepaTypa CKBa>KHHBI 80°C
OO6bemHbIN KOdDPuImeHT HehTH B, = 1.09
[IpouenTHOoE coAepKaHWE BOABI B 0.1
He(TH

McxogupIX MaHHBIX TPEACTABICHHBIX B TaOmmme 1 HemocTtaToyHo MJIA

BBINIOJIHEHUS pacyeToB. B mepByro odepenb HEOOXOAMMO ONPEAEIHTh: 3a001HOE

JIaBJICHHE U JIaBJICHUE HACHIIIEHUS HEDTH.
Ornpenenenre HeIOCTAIOMINX MAPAMETPOB:

1. Omnpenenenue 3a00HHOTO JTaBJICHUS:

P3a6=PyCT+p'g'H

(1)

P, = 1.37-10° + 743 -9.81 - 2300 = 18.13 MIIa




2.  OmpenensieM aBJICHUE HACBHIIIEHUE HEPTH:

I[J'ISI IMPOBCACHUA PACUYCTOB HCO6XO,ZII/IMO IMCPCBCCTHU ILNIOTHOCTD He(i)TI/I u3

KT r . M3 M3
— B —, @ TAKXKE ra30BblIi dakTop u3 —B —.
Jlns  ompeneneHus AaBICHUS HACBIIIEHUS HEOOXOJMMO OIpEeeTUuTh

IUIOTHOCTH MJIaCTOBOM KHUIKOCTH.

_ pH+pF'G0+pB(1I_1f1B) . 2
- BH+ ng 1 ( )

(1—ng)

Pem

By— o0beMHBIN KO3pdULIMEHT HeDTH;

KT |
Px — IUNIOTHOCTh HEPTH, =
KT |
pr— IUIOTHOCTH Iasa, —;
M
o KT,
Py~ IIIOTHOCTD IIACTOBOM BOJIBI, —;
o M3
G — ra3oBblit dakrtop, -

Ng — NPOLIEHTHOE CO/IEpKAaHUE BOABI B HEPTH;

| 743+0.7:348.2+1018(1257) 9157 X (3)
P = 1.09+-—22 ST e

1-0.1

[Ipn onHOM M TOM K€ TEMIIEPATYpE TUIOTHOCTh U YAENBbHBIM BEC YHCIEHHO

paBHBI MEX]Ty COOOH, TO €CTh:

. M3 M3
GO — 915.7 348.2_ — 318.84 E; (4)

1000 ™3

Puac = (324.34- p* — 1081 p3 +1351.2 - p? — 749.93 - p_+
155.89)Go;

P... = (324.34-0.743* — 1081 - 0.743% + 1351.2 - 0.7432? — 749.93 -
-0.743 + 155.89) - 318.84 = 24.52Mlla;

Pacuersr HeoOxoaumbie 175t kommoHoBku [IICHY

1. Jlna oTkaukyu OOBOAHEHHOM CMECH JIaBJICHUE Ha ITPUEME Hacoca:

Py = 03Py, rae (5)

P, = 0.3-24.52 = 7.35 MIla



2. Bwruucnsem riryOuHYy cIycka Hacoca:

Pacuer nnHaMHU4YECKOro ypoBHs

(P3a .onT._PnH)'106
Ly =—¢ — ,TJe (6)

H . — TiIyOMHa CKBaXKUHBI, M;
P,.6.0nr. — ZlaBJIEHHE 3a00MHOE oNTUMaJIbHOE, MIla;

P, — AaBjieHUe Ha nnpueMe Hacoca, Mlla;

P3a6.onT. = PHac
_ (24.52-7.35)-10° ]
Lp= 915.7-9.81 1910 m;
Ly = 2300 — 1910 = 390 wm; (7)

3.  BbIuuciuM pacxo ra3oKUaAKOCTHON CMECH MpH aBjieHuu P,
Quz = Qm(l — BB) — neOuT Jera3upoBaHHON HEPTH, (8)

T
, The Qu; — 1eOuT )KUAKOCTH, —
CyT

B — oO0beMHasi 0OBOAHEHHOCTH MPOAYKIIHH

Quy = 122(1-0.2) = 97.6 —YT

4.  Beruucisgem o0beMHbIN kodpduiuent b, (P,,) HEDTH U xuakocTu

Dy (Pon):

by (Pu) = 14 (b, — 1) (Pm=Fe)™™ ©)

Hac_PO

7.35-0.1 \9-25
e b, (Py) =1+ (1.09 — 1) (24_52_0_1) = 1.66

by (Pyy) = by (Pyyy) - (1 - BB) + by (Poy) - BB
b, (Py) =1.66-(1—-0.2)+1-0.1 =1.428
5. BplUucIsgeM pacxol KUJIKOCTH:

QHL['b}K (PHH)

97.6:1.428 T |
Q. (P) = = 174.216 pot
6. OmnpenensieM KOTMYECTBO PACTBOPCHHOTO B HE()TH rasa:
Pru—Po 0-5 .
Go(P) = Go(Puac) "=~ (11)



Go(P) = 318.84(

7.

Vip(P) =

Vip(P) =

8.

24.52-0.1

7.35-0.1

Pacxox cBoOoaHOrO rasa:

)0'5 =174.7 %,

PuuTo

(318.84—174.7)-1-0.1-353-97.6

(GO (Pnac)_GO(P))'Z'PO'TCK'QH,LL.

7.35:273

Qen (P) = Qu(P) + Vi (P);
Qo (P) = 174.2 + 247.5 = 421.7 cle

Pacxo1 Ta30KHUIIKOCTHON CMECH:

= 2475 —;

CyT

(12)

(13)

Bri6upaem mranroBsiii ckBaxxuHHbIi Hacoc HCH2 ¢ yaetoM riryOuHbI

ciycka Ly = 390 m.

Tabnuua 2 — [Mapamerpst Hacoca HCH2

VYcnosueiii | I'mybuna | Hapyxwnsiii | Jlnuna Jnvuna Xon
pasmep, cnycka L, | nmamerp, Hacoca, M | INIyHXepa, | IUIyHXKepa,
MM M MM M M
93 80 133 4 1.2 1.8
0 —-4.5




Tabmuma 3 — Texandeckas xapakrepuctuka CK10 — 3 - 5600

HomunanpHas Harpy3ka Ha yCTheBOM HITOKe, KH 100
HomwuHanpHas JTMHA X0/1a YCThEBOTO MITOKA, M S =3
HoMuHanbHBIN KPYyTSIIHMH MOMEHT (Ha BBIXOTHOM BTy 56
peaykropa), KkH'm

Yucno xo10B OanaHcupa B MUHYTY 10
Penykrop [12HI1I-560
JnuHa, MM 7950
[[upuna, MM 2246
BricoTa, MM 5835
Macca, xr 14120
JlnvHa X0/1a MOAMPOBAHHOIO IITOKA, M =15
['mybuna crycka ckpeOKoB, M H = 1100
JlnuHa ckpedka, MM 1. =60
JInmnHa 30HBI IEPEKPBITUS 10 BEPTUKAIH, M l, =138
JluameTp mtanru, Mm d =25
Uwucno 3yObeB MITaHTOBpaIaTesis o= 37

HJ'IOH.I&I[B CEUYCHUS IITAaHTHU HIKHEH CTYIICHHU, M2

f,., =0.0004183

Cpennsigs macca 1 M KOJTOHHBI HACOCHBIX ILITAHT, KT n, = 1.05
Cpennsas Macca 1 M KOJIOHHBI CTaJIbHBIX IUTAHT, KT Ny = 2.35
PaccuntsiBacm KOJINYECTBO CKpeOKOB HEO0OXOAUMBIX
YKOMIUIEKTOBBIBAHUSI KOJIOHHBI IITAHT
H
n=——- 14
I+1le—1p’ (14)

rne H — riybuna cycka ckpeOkoB, M;
| — nmMHa X013 MOTMPOBAHHOTO MITOKA, M;
|, — nuHa ckpedka, M;

l,, — ITMHA 30HBI MEPEKPBITUS 1O BEPTHKAIH, M;

1100 — 788

n=———=
1.5+0.06+138




NPUHUMAEM KOJIMYECTBO CKPeOKOB paBHOE 8

HeobOxoaumas TonmuHa (pexyias KpoMKa) MIaCTUHBI CKpeOKa

dee = = (15)

T2
rae d - nuamMeTp MITaHTU, MM;

o — 9UuCJI0 3Y6I>CB IOTAHTOBPAIIATCIIA,

2—57 = 0.33 MM,

Ao = 2:3
Bo wusbexanune gedopmammii ckpeOka BO  BpeMss paboT 1O
nenapapuHU3aY MPUHUMAEM TOJIIHUHY PEXYIIeH KPOMKH CKpeOKa paBHOM 2 MM
Pacuer u noabop cTyneH4YaTsbIx KOJIOHH HACOCHBIX HITAHI CO CKpeOKaMH —
LHEHTpaTOpaMHu:
[Tpu matepuane mranr Ctanp40, mpeaen NpoYHOCTH Gyax = 410 Mlla;
PaccuntbiBaeM Bec cT0s10a KUAKOCTH:
Py =Fun L pen " & (16)
rie F,, — miomans miymkepa, M,
L — rmyOuHa crycka Hacoca, M;

KT
Pcw — TUIOTHOCTh CMECH, —;

nd2,  3.14:(32:1073)2

Fo,.= = =8.01-10"* m?; (17)
4 4
P, =8.01-107*-800-9.81-915.7 = 5756 H; (18)
OmnpenernsgeM IUIOMIAIb CEYEHUS IITAHT HUKHEN CTYTICHHU:
.d2
fLLITZ = i (19)
4
. 2
fury =~ = 0.000491 m%;
PaccuntaeM KO3 PUIIMEHT MIIaByYECTH IITAHT:
( mT CMT).
Kapx = %, (20)

OHpe)IC.HHeM IJIOTHOCTh I'a30KUAKOCTHOM CMECH:

Py

PutPrGot Pz,
- T (21)

1-B,

Pewr = B+



0.2
743+0.7-348.2+1018 -
— 1-0.2 __ .

53 = 926.3 =

1-0.2

Per = 1.09+

KI'
p,. = 7859 = — IUIOTHOCTH IITAr;
mT M

_ 7859-926.3

Kapy = "= = 0.88;

OmnpenensieM (pakTop TMHAMUYHOCTH:

m, = [ 22

1.2562:3
m, = = 0.7,
9.81

Jlns onpeneneHust Beca | M KOJIOHHBI IITAHT, 3Hasl INIOTHOCTh HEOOXOAUMO

OMPENICIUTh O0BEM.

Hcxons U3 reoMeTpuu IMITaHTH ONPEeisieM ee 00beM 1o popmyie:

V=m-r?-h; (23)

V =3.14-0.0125% -1 = 0.000491m3;

Brruucnsem Bec o opmyiie:

m = Py, V; (24)

m = 7859-0.000491 = 3.85 kr;

3Has TONIIMHY PEeXYIed KPOMKH M T€OMETPUYECKHE pa3Mephl CKpeOka
OTIPEJIIINM Maccy CKpeOKa.

[Tnomans ckpebka OyJeT COCTaBIATHCS U3 TPEX YYACTKOB
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Pucynoxk 12 — I'eomeTpudeckue napaMmeTpsl MIaCTUHYATOTO CKpeOKa

b

Pucynok 13 — ITnommanu nonepeyHoro ceueHust miacTHHYaToOro cKkpedka
feet = a-b; 25)
f..; = 0.060-0.065 = 0.0039 m?;

fo =22 (26)
C

2

0.039+0.065

f, = 22210994020 = 0.00140 M2;
2

[ToHas mIomank MIACTUHYATOrO CKpeoKa:

fCK = fcr<1 + 2 fCKZ; (27)



f,. = 0.0039 + 2-0.00140 = 0.0067 m?; (28)

Jlamee ompenenseM o0beM, 3Has IUIOTHOCTh W O0bEM HaWIeM Maccy
TUTACTUHYATOTO CKpeOKa.

OnpenensieM 00beM:

O6T>€M, c1<pe61<a ABJEICTCS COCTAaBHBIM U3 TPCX YacTeu:

A)

! /
D

Pucynok 14 — I'eomerprueckue napaMeTpbl CEYEHUM TIIACTUHYATOTO

CKpeOka
Vi=a-b-c (29)
V; = 0.06-0.065-0.002 = 0.000008 m3;
Vz = 2h(S1 +/S1 S, +52); (30)
S; =s-by; (31)
S; = 0.002-0.039 = 0.000078 m?;
S, =s-b; (32)

S, = 0.002 - 0.065 = 0.00013 m?;

v, = §0.02(0.000078 ++/0.000078 - 0.00013 + 0.00013) = 2.05 -

1076 m3;



Vo=V, +2-V, =0.00002+2-2.05-107° = 0.000024 m>
Bri6upaem matepuan ckpedka Ctanp20, MI0THOCTh KOTOPOH paBHA

Pe = 7589 —;

Macca ckpeOka OyaeT paBHa:

M =P, " Voo (33)
m., = 7859 -0.000024 = 0.19 xr;

C yueToMm Beca CKpeOKOB, BEC OJJHOTO METpa IITaHT Oy/IeT paBeH:

my., = 8- -mg +my,; (34)
m,., = 8-0.19 + 3.85 = 5.37 kr;

OnpenensieMm Bec | M mTaHr:

Py =g -my., =537-9.81 =52.67 H;

OHpCI[CJI}ICM MJINHY HWKHEH CTYIICHH KOJIOHHbI HACOCHBIX IITAHI':

L = 150-105-0.000491—5756
2 52.67-(0.88+0.7)

= 816 m;

Omax = 150 MlIla;

fur2 = 0.000491 m?;

JInMHa BEpXHEW CTYIICHHM ILTAHT:

Myr1 = Puwr * Virrts (35)
m,; = 7859-0.000283 = 2.22;

my. = 2.22+ 8-0.19 = 3.74 kr;

Pyr1 =9.81-3.74 = 36.72 H;

I = 150-105-(0.000491—0.000283)
1 36.72:(0.88+0.7)

= 538 m;
O6H1a$I IJIMHA IBYX CTyHeHeﬁ:
L =816 + 538 = 1354 v;

OnpenensieM MakCUMaJIbHOE HANIPSIAKEHUE:

PmaX.
Omax = o (37)
Pmax = P + (Pyr1 11 + Pyrz - 12) (Kapx + my); (38)

P... = 5756+ (36.72 - 538 + 52.57 - 816) - (0.88 + 0.7) =104746 H;



s 104746
max 0000283

Gmax < [O-]

VYcnoBue mnpouHocTH cobOmtogaercs. Pabora mTaHr ¢ IJIaCTUHYATHIMU

= 370 MlIla

CKpeOKaMM B KOJIMYECTBE 8 IITYK HE TpeOyeT yBEIUUYEHUS AUaMeTpa LLUTaHT.
Pacuet Harpy30k AeMCTBYIONINX Ha TOJIOBKY OallaHCUpa:
5.  OmnpenensieM COOCTBEHHBIN BEC KOJIOHHBI IIITAHT
Pur = Kapy * Purr; (39)
OmnpenensieM Bec KOJIOHHBI LITAHT:
Pur = 8 (Myyrg + Mypp +myyg -1y +myp - 1); (40)
P, =9.81-(3.74+5.37 + 2.22-537 + 3.85-816) = 42603 H;
P, = 0.88-42603 = 37491 H;
6. JluHamuueckue Harpy3kd, K KOTOPBIM OTHOCSITCS BUOpAlMOHHAs W
UHEpLUOHHAsl, C HauOOJbIIE TOYHOCTb OINpEAENATCAs MO  (popMyiam

Bupnosckoro A.C. 115 Xo/1a BBEpX(BHU3):

PBI/I6.B(H) =0 (O(Z) "My - \/(0(1 (O(Z) Y- %) " Purr * Py (41)

;o€ Pyyg ey = 1-0.7 \/(1 - 1.256 — 0.016) - 42603 - 5756 = 12206 H;
P, — rumpocratnyeckoe Harpyska, oOyCJIOBIIGHHAs pa3HUICH IaBICHUS
HaJl ¥ OJ1 IUTYH>KEPOM IPH XOJI€ €r0 BBEpX, H

S — nMHa X042 KOMIIPECCOPHOTO IITOKA, M

A
2 (a% (a%)_ﬁ)'PmT .

PHH.B(H) = a12 (“12) "My - > ) (42)

a, = a; = 1 —xuHemaTnueckue Ko3pHUIHEHTHI

p = e 0.048
Aurtdy,  0.048-0.0097

= 1.256: (43)

0.48

2 1712563 42003 .
PBH6_B(H) =1-0.88~- > = 1440 H,

Beenem nonpaBoyHble  KOOPMUUMEHTB  Kpyyp Kopyyy I pacyera

JAUHAMHWYCCKHUX HAI'PY30K IIPU XOJIC BBCPX U BHU3!

P[{I/IH.B. = Kpuus. (PBI/I6.B(H) + PI/IH.B(H)); (44)



PLLI/IH.H. = Kpypn, (PBI/I6.B(H) + PI/IH.B(H)); (45)
Pruns. = 1 (12206 + 14400) = 26606 H;
P = 0.99 - (12206 + 14400) = 26334 H;

st cratudeckux pexuMoB oTkauku npu U < 0.3 — 0.4 paccunrtaem

P,E[I/IH.B.(H):
}\].HT .
P,E[I/IH.B.(H) = Dy my - Py ‘/lIJ T 3" dLLIT.Cp. + 1000; (46)
1.128
dLLIT.Cp. = z , (47)
Z?zl(fmfr.i)
1.128 _
dyircp. = — = 0.020 m:
0.000293 ' 0.000491
P sy = 0-032 0.7 - 42603 /1.256 —222-3-0.020 + 1000 =
1059 H;
OrmpezenseM MaKCUMallbHBIE U MUHUMAIIbHbIE HATPY3KHU:
Phax = PL;.IT + P,I[I/IH.B. + Py, (48)
P..x = 37491 + 1059 + 5756 = 44306 H:
Pmin = PL:.IT - P}lI/IH.H.; (49)
P = 37491 — 1059 = 36432 H;
OmnpenennuM dKCTpEMaIbHBIE HATPY3KH:
Prax = Pur Sn°) 4 p M - 50
max — fmr (Kapx + m) + By —(bOpMYJ'Ia YpaBbEBa, ( )
. 2
P = 37491 - (0.88 +2%) + 5756 = 46781 H;
sn? ]
Prax = Pur <Kapx + Wmt_g) + P, —popmyna YapHoro; (51)
3:102
Puax = 37491 - (0.88 + =) + 5756 = 45031 H; (52)
Prax = Py + P) - (1 + %) —dopmyiia CioHHEIKepa,
P = (37491 + 5756) - (1 + %) = 52717 H; (53)

S'n?

1790

Poin = Pur - (1 ) —dopmyna Mwuica;



. 2
P, = 37491 - (1 —%) = 31207 H;
"2

L) —dopmyna J[>KOHCOHA, (54)

l:)min = PIHT ) (Kapx " 1790

. 2
Puin = 37491 - (0.88 — 1) = 26708 H;

OnpenensieM cuibl conpoTuBieHuss. CUITy MEXaHHUYECKOTO TPEHUS IITAHT
PaCCUMTBIBAIOT, IOJIOTAs, YTO YIOJI OTKJIOHEHHS CTBOJIA CKBAXKMHBI OT BEPTUKAIN
MOCTOSIHEH T10 BCEU JIJIMHE U PABEH:

Amax = D = 0.087 pag;

wri |, Pim1Aai),
PTp.Mex. = Cyr * ?:1 AL; (g +— = )’ (55)

sinaj AL

Cpr —KO3(hPUIIMEHT TpEeHUs MITAHT O TPYObI

[ MaApOIMHAMUYECKOE TPEHUE IITaHT:

Prpmex. = Cur * Cmax * (P + Pur); (56)
Poyex. = 0.25 - 0.087 - (5756 - 37491) = 940 H;

Prpr. = 2T * Ly * Vi Py " S* N+ M; (57)
Ppr. =2 3.142-800-0.81-107%-1018-3-0.2- 4346 = 33919 H;

OnpenenuM cuity TpeHUs IUTYHXKEpa:

0.82Dy,, )
PTp.I'IJI. = 5 — 127, (58)

p _0.82:0.032
TP ™ g 5.10~4

— 127 = 397 H;

[Ipu cmazke TpaHchopMaTOPHBIM MACTIOM

Cuna ruapoAHAMHUYCCKOro COIMPOTUBIICHUS:

Peru, = APgry, * i (59)
P, = 0.01-10°-0.000804 = 8 H;

Pacuer s3xcTpeManbHbIX HArpPy30K:

Pmax = Pur + P + Prys, + Prpn + Prpex (60)
Pmin = Pun — Prun. = Prpex. = Pann. (61)
Prax = 37491 + 5756 + 397 + 940 + 1059 = 45613 H;

Ppin = 37491 — 1059 — 940 — 8 = 35487 H;



5. CoumanbHas OTBETCTBEHHOCTD

B manHO# BBITYCKHON KBaTH(PUKAIMOHHON paboTe OBLI MPOBENCH pacueT
Ha npouHocTh mTaHr «LICHY» npu npoBenenun padbot mno aenapaduHU3ALNY C
UCITOJIb30BaHUEM CKpeOKOB. J[aHHBIA pa3/ien MOCBAILIEH aHAJIU3y BO3MOJKHBIX U
BpeAHBIX (haKTOPOB MpHU JAenapapuHU3ANNKA CKBAKUHBI C TOMOIIbIO CKPEOKOB.

B kadectBe pabodero mnepcoHaga paccMaTpUBAETCS 3BEHO U3 JIBYX
YEJIOBEK: OMEepPaTop MO UCCIEI0BAHUIO CKBAYKHUH, BOAUTEIb-0IIEPATOP.

Pabouee mecTo pabouero nepcoHaia siBISETCS yCTheBas IUIOMIAIKA.

K A0MKHOCTHBIM OOSI3aHHOCTSAM OIEpaTopa MO HMCCIEIOBAHUIO CKBAKUH
OTHOCATCA: 3amep 3a00HHOr0 M IJIACTOBOTO JABJEHUS B JKCIUTYyaTallMOHHBIX WU
HAarHeTaTelIbHbIX CKBa)XMHAX, HM3MEPEHHE YPOBHS KUIKOCTHU B CKBaXHUHE C
MOMOILBIO 3X0JIOTA U BOJHOMEPA, MPOU3BOACTBO TEKYILIETO PEMOHTA AIIapaTypbl
1 000pyIOBaHUSI.

B pasnene paccMOTpeHbl METOABI YIYUILEHHUS YCIOBUH TpyAa, oOecrneueHus
0€30MacHOCTH MPU NPOBEICHUN TEKYILIEr0 PEMOHTA, OXPaHbl OKPYXKAIOLIEH CPebl,
NOBBIIICHUIO  IPOU3BOJUTEIBHOCTH  4YEJIOBEKa, a TAaKK€ COXPaHECHUHU
paboTOCTIOCOOHOCTH.
Onucanue padoyero Mecra Ha npeAMeT BOSHMKHOBEHHS ONACHBIX H
BpeAHbIX (PJAKTOPOB, BPEJIHOI0 BO3ACCTBUA HA OKPYKAIOINYIO CPeay.

Cormacao I'OCT 12.0.003-74 CCBT «OmnacHble u BpenHbie (aKTOpbI
IPOM3BOJACTBA»  MOXHO  BBLACIUTh  CIEIYIOIIME  BpeaHble  (PaKTOphI
ITPOU3BOJICTBEHHOM CpEbl HA IITAHIOBOM CKBAaKMHHOM HACOCHOW YCTAaHOBKE IpHU
nernapauHu3auy CKBaXKUHBI:

- IOBBILIEHHBIN YPOBEHb IIIyMa Ha paboueM MECTE;

- MIOBBIIICHHBIA YPOBEHb BUOpALIUU.

[Ipu ucnonab30BaHUM CKPEOKOB — IIEHTPATOPOB JJII OYMCTKH HACOCHO —
KOMITPECCOPHBIX TPYO OT OTIOXEHHH mapaduHOB U achaibTO — CMOJOBBIX
BEILECTB YPOBEHD IIIyMa HE MPEBBIIIAET NPEAEIbHO TOMYCTUMOTO.

Taxxe wucnonab3oBaHME CKPEeOKOB — IIEHTPAaTOPOB HE YBEIMYMUBAET

BUOpAIMK B IITAHTOBON CKBAKMHHOW HACOCHOW YCTaHOBKE.



OCHOBHBIMHU UCTOYHUKAMHU IITyMa 1 BUOparuu sBisitoTcs pexykrop [HIICHY
Y IITAHTOBpAIaTelb.

Takxe myMbl BOZHHKAIOT IIPU MOBOPOTE IITAHTOBPAIIATENS] U BO3BPATHO —
NOCTYNAaTEIbHOM JBWKEHUM TOJIOBKM OallaHCupa, YTO B  COBOKYIHOCTH
OKa3bIBae€TCAd BJIMSHUE Ha OOCIYXUBAaIOMIMK TepcoHan, paboTalomuid B
HernocpeacTBeHHou 6mu3octu ot LHICHY.

K onacHbIM (hakTOpaM OTHOCSITCS CIIEAYIOIIHE:

-[0KapOONACHOCTb;

-HAJIMYKE BPAIIAIOIIUXCs MEXaHU3MOB;

[lITaHroBBIE CKBaXMHHBIE HACOCHBIC YCTAaHOBKH MpEAHA3HAUYCHBI IS
MOAbEMA TIJIACTOBOM KUIKOCTH U3 CKBAXKUHBI HA JTHEBHYIO TOBEPXHOCT.

HICHY Bxirouaer:

Hazemnoe o6opynoBanue: craHok-kavaika (CK), o6opynoBanue ycThs.

[TogzemHoe oOopynoBanue: HacocHo-kommnpeccopHeie TpyObr (HKT),
HacocHble mtanrd (HI), mranroeiii ckBaxkuHHbi Hacoc (LLICH) u paznuunbie
3alllUTHBIE YCTPOWCTBA, YyiydlIarouue paboTy YCTAHOBKHM B OCJIOXHEHHBIX
YCIIOBUSIX.

Bo3gaelicTBue Ha OKpYy:Karolllyt0 Cpely OKa3bIBAIOT BBIXJIOIHBIE Ta3bl MpU
paboTe JJIEKTPOABUTATENSA, TaKKE BO3MOXKHBI PA3JIMBBI CMA30YHBIX >KHJIKOCTEH,
OTXOJIbl TPU PEMOHTE ITAHTOBOM CKBR)KMHHOW HACOCHOM YCTAaHOBKE U CKPEOKOB —
LEHTPATOPOB.

AHaJIM3 BBISIBJICHHBIX BPeAHbIX (JaKTOPOB NPOEKTHPYEMOM
NPOU3BOJACTBEHHOM Cpe/bl.

B 3aBHCMMOCTM OT JJIMTEILHOIO W WHTEHCHBHOTIO BO3JCHCTBUS IIyMa
IPOUCXOAUT OOJbIlIEe WM MEHbBIIEE CHH)KEHHE UYYyBCTBUTEIBHOCTH OpPraHOB
CJIyXa, BbIpaXKarollleecsi BpEMEHHBIM CMEIIEHUEM IOPOra CIBIIIMMOCTH, KOTOPOE
MCcYe3aeT MOCe OKOHYAHUS BO3JICUCTBUS IIyMa, a TIPH OOJIBIION NITUTEIHHOCTH U
(W) HHTEHCUBHOCTH IlIyMa TMPOUCXOJAT HEOOpaTUMble TMOTEpPH  CiiyXa

(TyroyxocTb), XapakTepu3yeMbl€ MOCTOSHHBIM U3MEHEHUEM MOPOTra CIBIIIIMMOCTH.



[IoBBIIIEHHBIA IIIyM BIHSET HA HEPBHYKD M CEPIACYHO-COCYIHUCTYIO
CUCTEMBI, PEMPOAYKTHBHYIO (YHKIIMIO YEJIOBEKAa, BBI3BIBACT pa3ApaKeHUE,
HapyllleHWe CHa, YTOMJIEHHWE, AarpecCUBHOCTh, CIOCOOCTBYET TMCUXHUYECKUM
3a00JIEBaHUSIM.

[laryOHOE BO3IEHCTBHE OKa3bIBACT Ja)e IIyM, HE ONIYHIAeMbId YXOM
yelioBeka (HaxXoIsUIMiics 3a TpelnelaMd YyBCTBUTEIBHOCTH €ro CIyXOBOTO
anmapara): "HGPa3ByKH, K PUMEPY, BHI3BIBAIOT YyBCTBO TPEBOTH, OOJIH B yIlIaxX H
MO3BOHOYHMKE, a MPU JJIMTEIIbHOM BO3JIEUCTBUM CKa3bIBAIOTCS HA HapyUICHUU
nepudepuaeckoro KpoBOOOPAaICHHUS.

Takxe 1IyM BIUSET Ha MPOU3BOJAUTEIIBHOCTh TPYJa. YBEIUYEHUE YPOBHS
myma Ha 1-2 b mpuBOIUT K CHUYKEHUIO TPOU3BOIUTEILHOCTH Tpyaa Ha 1%.

I[To TOCT 12.1.003-83 «lllym. OOmme TpeOoBaHus O€30MACHOCTI
JIOMYCTUMBI ypOBEHb IlIyMa Ha pabodyeM MeCTe IITAHTOBON CKBaXHMHHOU
HacocHOU ycrtaHoBku cocTaBiasier 80 nb. Jlnsg pasnuyHbBIX  IITaHTOBBIX
CKBQXMHHBIX HACOCHBIX YCTAHOBOK MPUMEHSIOTCS Ppa3IMYHbIE PEIyKTOPHI, Y
KOTOpPBIX YacTOTa BpamieHusi Baja MoxeT jgocturatb 1000 o6/mMuH, 4TO B
3aucuMocTH oT IIICHY moskeTr yBeanuuBaTh YpOBEHb IIIyMa U BUOpanuii.

Hcnonb3oBanne CKpeOKOB — IEHTPATOPOM HE YBEIIMYUBAET YPOBEHD IIyMa
U BUOpaIuii.

Jnsi CHWKEHMsT BPEOHOrO BO3JCWCTBUSI IIyMa Ha OpPraHW3M YeJIOBEKa
HE00XO0MMO MTPUMEHEHNE KOJUIEKTUBHBIX U WHIUBUYAJbHBIX CPEJCTB 3aIUTHI.

Cormacao I'OCT 12.1.029-80 «CpenctBa 1 METOABI 3alIUTHI OT IIyMa.
Knaccudukanus» BO3MOXHO YCTAHOBJIEHHUS 3BYKOM3OJIMPYIOLIETO  KOXKyXa
HEIMOCPEACTBEHHO JIJISl IITAHTOBpaIaTesl.

B xagectBe cpenctB mHamBuayanbHOW 3amuTel mo ['OCT 12.1.029-80
NMepcoHal  HEOoOXOIMMO  CHAOAWTh  MPOTHUBOIIYMHBIMH  HAyIIHUKAMH,
3aKpHIBAIONIMMHU  YIIHYIO PAaKOBUHY CHapyXH, JHOO TMPOTHUBOITYMHBIMHU
BKJIaJIbIIIIAMH, TIEPEKPHIBAIOIIIUMU HAPYKHBIN CITyXOBOW MPOXOJ U MPHUJIETAIONINE

K HEMY.



BozneiictBue BuOpanuu Ha OpraHM3M 4YEJIOBEKAa MOXET MPUBECTH K
MOSIBJICHUIO BUOPAIIMOHHOM OOJIE3HH, KOTOpas MPOSBISETCS B HAPYIIEHUN PaOOTHI
CEPACUYHO-COCYAUCTON U HEPBHOM CHUCTEM, B MOPAXKEHUHU MBIIICYHBIX TKAHEH U
CYCTaBOB, HapyIICHUH (PYHKITUH OTMIOPHO-/IBUTATEIHLHOTO ammapara.

Bo3zaeiicTBue jokanbHOW BUOpallid Ha OpPraHU3M YeJOBEKa MPUBOJUT K
TOJIOBHBIM ~ OOJISIM,  TOINHOTE;  OKa3blBaeT  BO3JEHCTBUE HAa  MPOIECC
KPOBOOOpAIIICHHS 1 HEPBHBIE OKOHYAHMSI.

ITo 'OCT 26568-85 x KOJIJIEKTUBHBIM CpEJICTBAM 3alllMThl OT BHOpaIUM
OTHOCSITCSI aKTUBHBIE CPEACTBA BUOPO3AIIIUTHI.

K uHAMBUAyaIbHBIM CpeCcTBaM 3allldThl OT BUOpalMd OTHOCSTCS
crenuaibHble  BUOpoJeMIupyronme MnepyaTKd, pPyKaBHUIbl, HArpyJIHHKH,
CIIEIIUAJIbHBIE KOCTIOMBI, 00YBb.

AHaJIM3 BbIIBJICHHBIX OMACHBIX (DAKTOPOB NMPOEKTHPYEMOM
NPOU3BOACTBEHHOM Cpebl.

B mTaHroBoil CKBaXXMHHOW HACOCHOW YCTAHOBKE JJISi OUYMCTKHA HACOCHO —
KOMITPECCOPHBIX TPpyO OT OTJIOKEHWH mapaduHa M achasbTeHO — CMOJHUCTHIX
BEIIE OCHOBHBIM pPabOYMM OPraHOM  SBJISIETCS  INTaHTOBpallaTesib ¢
YCTAHOBJIEHHOW Ha HEM IITAaHIOM, Ha KOTOPOM B CBOK OYEpPENb YCTAHOBJIEHBI
CKpeOKku — meHTparopsl. [Ipu HECBOEBPEMEHHOM OOCITYKMBAHHHM BO3MOYKHBI, KaK
MOBPEXECHUS HACOCHO — KOMIIEPECCOPHBIX TPYO, TaK U OTPBIB PEXKYIECH KPOMKHU
CKpeOKa — IIEHTpaTopa, YTO MOXKET MPUBECTH K OTPHIBY INTAHTOBpAIIATECS OT
roJIOBKM — OajaHcupa M TpaBMHpPOBaHUIO pabouero mnepcoHana. B kadecTse
CPEACTB 3allUThl HEOOXOJAMMO HCIIOJIb30BaTh 3aIlUTHBIC JKPAHbBI, 3aKPHIBAIOIINE
HEIMOCPE/ICTBEHHO TOJIOBKY OallaHCcHpa CTaHKa KadallKh C 3aKpPEIUICHHOW Ha Hew
mrranrospaniateeM mo ['OCT 12.2.062-81.

[Toxxap MOKeT BO3HMKHYTh IpHU IMOSABJICHUU HCKPbl B MOMEHT Yynaapa
CKpeOka — IleHTpaTopa 00 HACOCHO — KOMIIPECCOPHYIO TpyOy, BCIEACTBUE
HENPABUJIBHOTO pEXMMa DKCIUIyaTalMd YCTaHOBKUA. Ha ycTheBOM 1muiomanke

JOJDKEH OBITh YCTAHOBJICH MPOTHUBOIOXKAPHBIA TPYOOIIPOBOJI C YCTAHOBJICHHBIMU



HA HEM TrHApaHTaMH. Takke o00s3aTelbHO HaJIWYUe OTHETYIIWTENe Ha
TEPPUTOPUU MECTOPOXKICHHUS.
Oxpana okpy:kawlel cpeabl.
3amura ceTuTeOHOM 30HBI.

BBugy TOro, 4ro 1mITaHroBas CKBaKMHAa HACOCHAs YCTaHOBKa C
YCTAaHOBJICHHBIMA Ha HEW CKpeOKaMM pacroJio)KeHa BIAJIUM OT HACEJIEHHBIX
IMYHKTOB, HHUKaKWX Mep MO oOecrneueHuIo O0e30MacHOCTH CeIUTEOHON 30HBI
MpEeANPUHUMATH HE HY>KHO.

BosaeiictBue Ha aTtmocdepy.

Jlns mpoBeneHus mpolecca aenapadUHU3ANNU HEOOXOIUMO TPUBECTU B
JBIDKEHUE CKpEeOKM — LIEHTPATOpbl, KOTOpbI€ YCTAHOBJIEHBI Ha IITaHTE.
[lITaHroBpamarens BpallaeT IITAHTY 3a CYET BO3BPAaTHO — MOCTYIMATEIbHBIX
JBIDKEHUW TOJOBKM OallaHCHMpa CTaHKa Kadallkl, KOTOPBIH B CBOIO O4Yepe.lb
MPUBOJUTCA B JBWKEHHUE OHJIEKTPOABUTATEIEM. OJIEKTPOABUTATENb MJII CBOEH
paboOThl MCHOJB3YET IU3EIBHOE TOIIMBO, KOTOPOE MPEACTaBIseT coOOM cMech
YIJIEBOJOPOAOB € U30BITOYHBIM TOpeHHEeM. YacTuibl, coaepKammecs B
BBIXJIONHOM Tra3e, HAHOCAT BpEJd, 3J0POBbI0 4YEJOBEKa, IOMajgas B OpraHbl
JIBIXaHUSA.

Takke BO3MOXHBI HcmapeHuss napaguHoB U achaibTEHO — CMOJUCTBIX
BEIIECTB U3 OTCTOMHUKA.

Bo3zaeiicTrBue Ha ruapochepy

Bo3MOkeH pa3iivuB CMa304YHBIX KUAKOCTEH, a TAKKe MPU HE COOJIIOJECHUU
NpaBUJ TEXHUYECKOTO OOCITYXUBAHUS JU3EJIbHBIX YCTAHOBOK BO3MOXKEH DPAa3jIvB
Macen U toruinBa. [Ipu HempaBuiIbHOUN nenapadyHU3AIMN BO3MOXKHO MOMAadaHMUs
YIJ€BOAOPOIOB B TPYHTOBBIE BOJIBI.

BosaeiictBue Ha auToc(epy

PabGota ckpeOKOB — IIEHTPAaTOPOB CBfA3aHA C PETYJAPHBIM BBIHOCOM
BbICOKONIap@uHOBO HedTu co cpe3anHbiMU oTiOkeHUsIMU ACIIO. 3amena
OTpabOTaBIIMX MATEPUATIOB U y3JI0B MPUBOAUT K 0OPa30BaHUIO TBEPBIX OTXOIOB

MPOU3BOJICTBA (MeTauIoaoM, (TOPOIUIACT, MPOYUN OBITOBOM M TEXHUYECKUU



mycop). st yTunau3anuu OBITOBBIX OTXOAOB MPUMEHSIOTCS MOJUTOHBI TBEPIBIX
OBITOBBIX OTXOJIOB.
Pemienusi mo ooecrne4eHuI0 IKOJ0ruH4ecKoil 0e30macHOCTH

[Ipu pabote CKpeOKOB — IIEHTPATOPOB, a TAKXKE Y3JIOB M MEXaHHU3MOB
IITAHTOBOW  CKBaXMHHOW HACOCHOW YCTAHOBKM HEOOXOAMMO  COOIIOIAThH
WHCTPYKIIMU U TIPpaBUJIa TEXHUKU 0€30MaCHOCTH, MTPOU3BOJCTBEHHONW CAaHUTAPUH U
noXkapHoi 0€30IacHOCTH, KOTOPbIE€ pa3padarbiBatoTcs i1t KonkpeTHol [IICHY.

Paboraromue ¢ HeTenpoaykTaMu JOJKHBI OBITh OOYYEHBI 6€301aCHOCTH
Tpyaa B coorBerctBuu ¢ ['OCT 12.0.004-90.

I[Ipu pabote c oTpaOOTaHHBIMM HEPTEOPOAYKTAMHU, SBISIOMIMMUCS
JIETKOBOCIUIAMEHSIOIIMMUCS U SIOBUTBIMU BELIECTBAMH, HEOOXOAUMO MPUMEHATH
WHIMBHUIyaJIbHBIE CPEICTBA 3AIIUTHI IO TUITOBBIM OTPACIEBBIM HOPMaM.

s pEeIOTBPALLCHUS 3arpsi3HEHUs OKpY>KaroIen Cpelibl
He(TENPOAYKTaMU, YMEHBIICHUS MOXApHON OMACHOCTH W YJIYyYILEHUS YCIOBUMN
TpyJa PEKOMEHIYIOTCSI yCTAaHOBKYA T€PMETUYHOTO HAJIMBA M CIIMBA, CTAllMOHAPHBIC
[IJIAHTOBBIE YCTPOMCTBA, CUCTEMBI aBTOMATH3aLlMH IPOLECCOB CIMBHO-HAJIMBHBIX
omnepanui.

Pexum cnuBa u HanmuBa He(TENPOAYKTOB, KOHCTPYKLHS U YCJIOBHUSA
AKCIUTyaTallMl CPEICTB XPAaHEHUS] U TPAHCIIOPTUPOBAHMSI JOJKHBI YIOBIETBOPATH
TpeOoBaHUAM dJeKTpocTaTHaeckoi uckpodezonacaoctu mo 'OCT 12.1.018-93.

VYcTpoiicTBa  NOJUTOHOB — TBEPIAbIX  OBITOBBIX  OTXOAOB  JIOJIKHBI
OpraHu30BBIBaTHCS B cooTBeTcTBUM ¢ CanllnHom 2.1.7.722-98.

3amuTa B Ype3BbIYAHHBIX CUTYALMAX
Ilepedyensb Bo3mMoxHBIX UC Ha 00BEKTE

- aBapHifHas OCTaHOBKA MPH MPEBHIIICHUN YPOBHS BUOpAINH;

- OOpBIB MITAHTH CO CKPEOKaMU — IICHTPATOPAMH;

- TOXap MNpH TMOBPEKICHUM CKpeOKamMH - IIEHTpaTOpaMH HACOCHO —
KOMITPECCOPHOM TPYOBI;

- HapylIeHne pabovero pexxruMa MTaHrOBPAIATeNIs;

- aBapuiiHas OCTaHOBKA ITPU IIPEBBINIEHUH yTJIAa IOBOPOTA IITAHTH;



Onucanue NpeBeHTUBHBIX Mep Mo npeaynpexaenno YC

[IpeBeHTHBHBIE MEPBI MO TpenynpexaeHnto YC: npoBeaeHus pacueToB Ha
OPOYHOCTh IITAaHr MpH paboTe co CKpeOKaMH — LEHTpaTopamH, TaKKe
VCCJIEIOBAHUS PEKUMOB PAOOTHI IIPU PA3TUYHOM COJAECPHKAHUU OTIOKECHHM.

HeoOxoaumo nepes; n3roToBiaeHUEM CKpeOKOB — LIEHTPATOPOB IIPOU3BECTU
psAn  MUccienoBaHUMK ¢ noMmowmpl OBM M IpocHMyIMpOBaThH  pa3iM4HbIC
THAPOIMHAMUYECKHE TPOIECChl, BO3HMKAIOUIME TpU HX padore, C MLEIbI0
KOHTPOJISL HAIIPSDKEHNUH BO3HUKAIOIIUX B PEXKYIIEH KpOMKE CKpeOKa — LIEHTpaTopa.

B ciyyae BO3HMKHOBEHUS JAaHHOW aBapUHOW CHUTyallUM HEOOXOIUMO
JEWCTBOBATh COTJIACHO MHCTPYKIUH, MPEANMCAHHOW AAHHOMY IPENNPHUATHIO HA
ciyyai Bo3HUKHOBeHus UC.

Onucanue Mep M0 NOBBIICHUIO YCTOHYHUBOCTH 00beKTa K AaHHOH HC

OpHOM M3 IJIaBHBIX NPUYMH Pa3pyLICHUs PEXYIIEH KPOMKH CKpeOka —
LIEHTpaToOpa SBIAETCS HENPABUIIBHBIA yroj IOBOPOTA IUTaHroBpamarensd. /[l
IPEIOTBPAIIEHUS] 3TOr0 HEOOXOJMMO TINATEIbHO MOAOMPATh PEKHUM BpaLICHUS
HITAaHroBpaliaTens,  Takke  HEoOXOJUMO  TMPOMU3BOAUTH  pacuerbl B
KOHCTPYKTOPCKOM O10pO.

HeoOxoaumo nepes; n3roToBieHUEM CKPeOKOB — IIEHTPATOPOB MPOU3BECTU
pAl  HcciaenoBaHUM ¢ momomplo OBM UM OpocUMynIMpoBaTh  pa3IMYHbIC
TUAPOJIMHAMUYECKUE TPOLECChl, BO3HUKAIOLIME MpU HX padoTe, € IENbl0
KOHTPOJISI HAIIPsDKEHUH BO3HUKAIOIINX B PEXYIIEH KpoMKe CKpeOka — LIEHTpaTopa.

B ciyyae BO3HMKHOBEHUS JaHHOW aBapUHUHOW CHUTyallUM HEOO0XOIUMO
JEWCTBOBATh COTJIACHO WMHCTPYKIIMM, MPEANMCAHHOW AAHHOMY MPENNPHUATHIO HA
ciyyai Bo3HuKHOBeHus UC.

IIpaBoBbIe M OpraHM3alMOHHbIC BONIPOCHI 00ecneyeHrs 0€30I1aCHOCTH

[IpaBuna Ge3omacHoro BeaeHus padbot pernmamentupytores [1b 08-624-03
«IIpaBunia 6e30macHOCTH B HE(DTSHOW M Ta30BOM MPOMBIIUICHHOCTH», KOTOPHIN
pazpaboran B cooTBerctBUM C 'llonoxenuem o @DenepanbHOM TOPHOM U
IPOMBIIIIEHHOM Haazope Poccun" u yuutbiBaoT TpeOoBaHus DenepalibHOTO

3akoHa "O MpOMBINUIEHHOW ©O€30MacHOCTH  OMACHBIX MPOU3BOACTBEHHBIX



o0bekToB" o1 21.07.97 N 116-®3, a Taxke Apyrux ACUCTBYIOUIMX HOPMATUBHBIX
JIOKYMEHTOB.

Jlomyck Kk paboTe HMEIOT JMIIa HE MoJioke 18 uer, mnpomenme
MEIUIMHCKOE OCBHUJIECTEIHLCTBOBAHUE B YCTAHOBIEHHOM IOPSAKE M HE MMEIOLIUE
MPOTUBOIIOKA3aHUH K BBIMOJIHEHHUIO JaHHOTO BUa paboT, 00yueHHbIe 0€30MacHbIM
METO/IaM U TpueMaM pabOThl, TPUMEHEHUIO CPEACTB MHAMBUAYATbHON 3aIUTHI,
npaBuiIaM U MpUEeMaM OKa3aHHs MMEePBOM MEIMLIMHCKOW MOMOIIM IMOCTPAJABIINM U
MPOILIEIIINE MPOBEPKY 3HAHUN B YCTAHOBJICHHOM IOPSIZIKE.

JIuna >KEHCKOro IMoJia MOTYT IPHUBIIEKAThCS K MPOBEICHUIO OTIECIbHBIX
ra3oomnacHslx padoT, MPEIYCMOTPEHHBIX TEXHOJOTMYECKUMHU pErIaMeHTaMu U
MHCTPYKIMSAMU U JOITyCKAa€MbIX 3aKOHOAATEIBCTBOM O TPY/E HKEHIIUH.

K BbimonHeHHI0 pabOT OMYCKAKOTCS PYKOBOAMUTENM, CHELHAIUCTBI H
pabourie, oOyuyeHHbIE U CAABIIKE 3K3aMEHbl Ha 3HAHUE MpaBUi 0€30IaCHOCTH U
TEXHUKHU O€30MaCHOCTH, YMEIOIKE TMOJIb30BAThCS CPEJACTBAMHU WHJUBHIYaTbHON
3aIUTHI U 3HAIOIIME CIIOCOOBI OKa3aHus MepBo (JOBpaueOHOM) MOMOIIIH.

[lepBuuHoe oOydeHue pabounx O€30MaCHBIM METOJaM U MpUeMaM TPY.a;
PYKOBOJIUTENEH W  CHEUUAIUCTOB, JIMI, OTBETCTBEHHBIX 3a 0E€30IaCHYIO
HKCILTYaTAMI0 Ta30BOT0 XO3sMCTBA M BEACHHE TEXHUYECKOTO HAA30pa, a TaKKe
JIUII, JOMYCKAaeMbIX K BBITTOJIHEHHIO Ta300MAaCHBIX PaOOT, JOHKHO MPOBOJUTHCS B
opranuzanusx (yaeOHbIX IIEHTPaX ), UMEIOIIUX COOTBETCTBYIONIYIO JIMIIEH3UIO.

OCHOBHBIM OpPraHoM TOCYJapCTBEHHOIO HaA30pa MW KOHTpPOJS 3a
COCTOSIHUEM OXpaHbl TpyaAa sBisercs PexaepanbHas ciyx0a 1o Tpyay H
3aHATOCTU. B ee CTpyKTypy BXOIAT YMpaBlieHHE HAa30pa W KOHTpOJS 3a
COOJIIOJICHNEM 3aKOHOJATENIbCTBA O TPYAE, TEPPUTOPHAIBHBIE OpPraHbl II0
rOCyapCTBEHHOMY HaJ30py M KOHTPOJIO 3a COONIOJIGHHEM TPYIOBOIO
3aKOHOAATEIbCTBA M MHBIX HOPMATHUBHBIX MPABOBBIX AKTOB, COAEPKAIIUX HOPMBI
TPYJIOBOTO TpaBa, TOCYAapCTBEHHbIE MHCHIEKIUU Tpyaa cyOobekToB Poccuiickoi

denepaunm.



Heiicteytomas ¢ 1 suBaps 2014 r. penakuus TK P® onpenenser, 4yro
paboTHHKaM, 3aHATHIM Ha paboTax ¢ BPeAHBIMH U (WJIM) OMACHBIMH YCJIOBHUSIMU
TpY/Jia, TIOJIOKEHBI CIEAYIOIME TApaHTUN U KOMITCHCAIIUH:

1)  cokpamieHHas  TPOJOJDKHTEIBHOCTh  pabodero  BpeMEHH ¢
BO3MOKHOCTBIO BBITUIATHl JCHEKHOW KOMIIEHCAIIMM 3a paldoTy B IMpejenax
obmeycranoBiieHHOM 40-yacoBoit pabouelt Henenu (ctT. 92 TK PD);

2) ©KETrOJTHBIA JIOMOJHUTEIIBHBIN OIUIAYMBACMBIA OTITYCK PaOOTHHUKAM C
BO3MOXKHOCTBIO ~ BBIIUIATHI ~ KOMIIEHCAIIMM 32  YacTh  TaKOro  OTITYCKa,
MPEBBILIAIOILYI0 MUHUMAIBHYIO MPOAOLKUTENBHOCTD (CT. 117 TK P®D);

3) noBkIIeHHAs orIaTa Tpyaa paboTHUkKoB (cT. 147 TK PD).

6. AHaJIU3 IKOHOMUYECKOi 3(PPeKTUBHOCTH.
SWOT-ananu3

[lepBbIii STanm 3aKiaO4YaeTCs B OMHCAHUU CUJIBHBIX M CJla0bIX CTOPOH
MPOEKTA, B BBISIBJICHUU BO3MOXKHOCTEH U yrpo3 JJIs peau3aiii MpoeKTa, KOTOPhIe
MIPOSIBIITACH WJTA MOTYT TMOSIBUTHCS B €T0 BHEIITHEH Cpejie.

PesynpraTel nmeporo 3tana SWOT-ananu3a npeacTaBieHbl B TaOIUIHOM
dopme cmotpu [punoxkenne 1, Tabmuma 1 — Matpuma SWOT

[Tocne toro kak copmynupoBansl uetbipe oomactu SWOT nmepexonum k
peanu3aiuy BTOPOro dTara.

BTtopoii 3Tam cOCTOWT B BBIABICHHH COOTBETCTBUS CHJIBHBIX M CIAOBIX
CTOPOH HAYYHO-HCCIIEJIOBATEIHCKOTO MPOEKTa BHEITHUM YCIIOBUSIM OKPYKAIOIICH
cpenbl. DTO COOTBETCTBHE WM HECOOTBETCTBUE JIOJDKHBI IIOMOYH BBISBHTH
CTETICHb HEOOXOIMMOCTH TIPOBEICHUS CTPATETHUCCKIX N3MEHEHUH.

WNuTtepakTuBHas MaTpuila MPOEKTa MpejcTaBieHa B Tabmuie 4, Tabnure S,

tabnuie 6, Tabauie 7.



Tabnuna 4 aTepakTUBHAS MaTPHIA BO3MOXHOCTEN M CUIIbHBIX CTOPOH MPOEKTa

CunpHbIE CTOPOHBI IPOEKTA

Cl C2 C3 C4 C5
Bl + - - 0 +
BosmosknocTu | B2 - - 0 + +
MIPOEKTa B3 - - - + 0
B4 - - 0 + +
B5 - + + - 0
[Ipy ananu3e MaHHOW WHTEPAKTUBHOM TaOJMUIIBI MOXHO BBIJCIUTH

ciacayromuc CHIbHO KOPPCIUPYIOMINC BO3MOXHOCTH MW CHIIBHBIC CTOPOHBI

npoekra: BICICS, B2C4CS5, B3C4, B4C4C5, BSC2C3.

Tabnuna 5 UHTepakTUBHAs MaTpUIla BOBMOXHOCTEHN U C1a0bIX CTOPOH

CnaObie CTOpPOHBI MPOEKTA
Cnl Cn2 Cn3
B1 + 0 -
B2 + + -
Bo3MoxkHOCTH ITpOEKTa
B3 - + 0
B4 - - +
B5 + - +

IIpy ananu3e MaHHOM WHTEPAKTHBHON TaOJUIIBI MOYXHO BBIJCIUTH

CJIEIYIOLIME CUIIBHO KOPPETUPYIOLIHME BO3MOKHOCTH U Clladble CTOPOHBI MTPOEKTA:

B1Cnl, B2CnlCn2, B3Cn2, B4Cn3, BSCnlCn3.

Tabnuua 6 lHTepakTUBHAs MAaTpULa YTPo3 U CHIIBHBIX CTOPOH MTPOEKTa

CuiibHBIE CTOPOHBI IPOEKTA

Cl C2 C3 C4 C5
Vi - - - - -
YTrpo3bl
V2 0 0 - - +
MpOEeKTa
V3 - + + - -
V4 - - - + -




[Ipu ananm3e JaHHOW WHTEPAKTUBHOW TaONMIIBI MOXHO BBIICTUTH
CHEAYIOIINE CUWJIBHO KOPPEIUPYIOMIME YIPO3bl U CHJIBHBIE CTOPOHBI IPOEKTA:
V2C5, Y3C2C3, Y4(C4.

Tabnuna 7 aTepakTUBHAS MaTpHIlA YTPO3 U CIa0BIX CTOPOH MPOEKTa

Cna0ble CTOPOHBI IPOEKTA
Cnl Cn2 Cn3

Vi + + +
Yrpo3bl

V2 + 0 -
IPOEKTa

V3 + - +

V4 + + +

[Ipy ananu3e [OaHHOW WHTEPAKTUBHOM TaOJWIIBI MOKHO BBIICIUTH
CIEAYIOIINE CUJIBHO KOPPEIUPYIOIIME YTIPO3bl U CHIIBHBIE CTOPOHBI IIPOEKTA:
Y1CnlCn2Cn3, ¥2Cnl, Y3CnlCn3, Y4CnlCn2Cn3.

B pamkax tperbero 3rama cocraBisieM utoroByto marpuiy SWOT-ananmsa
cmotpu [punoxenue 1 Tabnuna 2.

Ils1anMpoBaHMe HAYYHO-HCCIEA0BATEILCKUX PadoT
CrpykTypa padoT B paMKax HAYYHOI'0 UCCJIeI0BAHMS

[InanupoBaHre KOMIUIEKCA MPEIIoIaraéMbIX paboT OCYIIECTBISETCS B
CJHEYIOIIEM TTOPSIKE:

—  OMpeJeNeHue CTPYKTYPhI padoT B paMKaxX HAYYHOTO MCCIICIOBAHUS;

—  ompenerneHue YYaCTHUKOB KaKI0M paOoThI;

—  YCTaHOBJICHHE MPOJOJDKUTEIIBHOCTH paloT;

—  MOCTpoeHHuE rpaduka NpOBEACHUS HAYUYHBIX UCCIICIOBAHUM.

[To kaxxoMy BUJly 3aIUIAHUPOBAHHBIX PA0OT YCTaHABIMBACTCS
COOTBETCTBYIOIIAS JOJKHOCTh UCIIOTHUTETIECH.

B nmanHoM pazjesne cocTaBUM MEPEeUeHb ITANOB U PabOT B paMKax
MPOBEJICHUSI HAYYHOT'O MCCIIEIOBAHUS, TPOBEJEM PACIIPEICICHUE UCTIOTHUTENEH
10 BUJIaM padoT.

[Topsimok cocTaBiieHHs 3TANOB U padboT, pacipe/iesieHne UCTIOTHUTEIEH 1Mo

JTAHHBIM BUAaM padoT npueneH B [Ipunoxenun 1 Tabmure 3.



OmnpenesieHue TPy10eMKOCTH BHINOJIHEHUSI padoT
TpynoBbie 3atpaTsl B OOJBIIMHCTBE CIy4asx oOpa3ylOT OCHOBHYIO YacTb
CTOMMOCTH pPa3pabOTKH, MO3TOMY Ba)KHbIM MOMEHTOM SIBJISIETCS OTpE/EICHHUE

TPYIOEMKOCTH pabOT KaXJA0r0 U3 YYaCTHUKOB HAYYHOT'O UCCIIEI0BAHUS.
TpynoeMKOCTh BBIMOJHEHUSI HAYYHOTO HCCJIEJAOBAHMS  OLICHHUBACTCS
HKCIIEPTHBIM MYTEM B YEJIOBEKO-AHSIX M HOCUT BEPOSITHOCTHBIM XapakTep, T.K.
3aBUCUT OT MHOXXECTBAa TPYIHO YYHTHIBaeMbIX (akTopoB. [l ompeneneHus
OKHJJAEMOTO (CPEIHEr0) 3HaYEHUsI TPYAOEMKOCTH Ly; MCIIONB3YETCS CIIEIyronas

dbopmymna:

_ 3tminit2tmaxi
toxci - 5 ) (62)

7€ i — OKUJaeMasi TPYJ0EMKOCTh BBITIOJHEHHUS 1-0M paOOThI Yell.-IH.;

tmini — MUHUMAJIBHO BO3MOXHasi TPYAOEMKOCTb BBIMOJHEHUS 33aJIaHHOM 1-
ol paboThl (ONTUMHCTHYECKAs OIICHKAa: B TNPEANOJOXKEHUU Haubosee
0JIaroNpUATHOTO CTEYEHUSI OOCTOSITENBCTB), Y€l.~TH.;

tmaxi — MAKCUMaJIBHO BO3MOXKHASI TPYJIOEMKOCTh BBITIOJIHEHUSI 33JTaHHOM 1-
ol paboThl (TECCUMHUCTHYECKAs OIIEHKAa: B MPEIANOJOXKEHUU Haubosee
HEOJIAronpUsITHOTO CTeYEHUsI 00CTOSATEIBCTB), Y.~ H.

Ucxonss w3 oxuagaeMod  TPYJOEMKOCTH  paboOT,  ompeaensercs
MPOJIOJDKUTEIFHOCTh KaXA0W paboTel B paboumx gHsAX Ty, y4yuThIBaromas
MapajuieIbHOCTh BBIMOJHEHUST PAOO0T HECKOJBKUMHM HCHOJHUTEISIMU. Takoe
BBIYHCIICHHE HEOOXOIUMO NJisi 0OOCHOBAHHOTO pacdera 3apabOTHOM TUIaThl, Tak
KaKk yACNbHBIM Bec 3apriarbl B OOHIEd CMETHOM CTOMMOCTH HAy4HBIX
MCCIIEIOBAHUM COCTaBISIET OKOJI0 65 %.

t .
T...— foxi
p1 q; !

(63)
e Ty; — NPOIOIKUTENBHOCTD OJIHOM paboThI, pad. IH.;

toxi — OKHUIaeMasi TPYJOEMKOCTh BBITIOJTHEHUSI OJTHON paOOThI, YEIL.-TH.;

Y; — Y4MCIEHHOCTh MCTIOJHUTENICH, BHITIOTHSAIOMNX OJHOBPEMEHHO OJIHY U

Ty e paboTy Ha JaHHOM JTarle, Yell.



Pa3paboTka rpauka npoBeeHus HAYYHOI0 HCCJIEI0BAHUS

Hawnbonee YI[O6HBIM W HarJIAHBIM ABJICTCA ITOCTPOCHHUC JICHTOYHOIO

rpaduka nmpoBeneHust HAy4HbIX padoT B hopme nuarpammbl ["aHTa.

Juarpamma ['aHTa — TOpPH3OHTAIBHBINA JICHTOYHBINH TpauK, HA KOTOPOM

pa6OTI>I Mo TEMC IIPCACTABIIAIOTCA IIPOTKCHHBIMH BO BpPCMCHH OTPC3KaAMU,

XAPAKTCPUIYIOIUMHUCA JaTaMH Hadallda 1 OKOHYAHWA BBIIIOJTHCHUA TAHHBIX pa60T.

Jlnst ynoOcTBa mocTpoeHus rpaduka, JIUTETLHOCTh KaXI0r0 U3 3TArnoB paboT u3

pabounx AHEH clieyeT MEepeBeCTH B KajeHJapHble THU. J[JI1 3TOro HEO0OX0aUMO

BOCITOJIB30BAThLCS CIeAyIomen Gopmyoit:

JTHAX;

Tii = Tpi * Kyan (64)

rac Tki — IIPOOJOJLKHUTCIBbHOCTD BBIIIOJIHCHUA 1-i pa60TI>I B KaJICHIAPHbIX

Tpi — IPOIOIKUTENBHOCTD BBIIIOJIHEHUS i-i pabOThI B pabOYMX JIHSIX;

K, an — KO PULIHEHT KaTeHIapHOCTH.

KoadduimeHT kaneniapHocTy onpeaesieTcs o cieayroluieit hopmyie:

Kyan = ——4— (65)

TKan —Tooix _Tnp

rae Ty, = 365 — KOIM4eCcTBO KaJIeHIapHBIX JHEH B TOAY;

Tpux = 104— KOMMYECTBO BBIXOJHBIX IHEN B TOAY;

T,p = 14 — KOMMYECTBO MPA3HUYHBIX THEH B TOY.
365
Koy =————=1,48
Kall " 365-104-14 ’

PaccunTannbie 3Ha4YeHWS B KaJeHIAPHBIX JIHIX MO Kaxmaou padore Ty;

OKpyrjpieM a0 0OejIoro 4ucia. Bce PaCCYUTAHHBIC 3HAYCHHA CBCIACHBI B

npuioxenuu 1 tabnuia 4.

Ha ocHoBe Tabnuipl CTpouM IUTaH rpaduk npeactaBieHHbId B [Ipunoxenun 1

Tabmurma 5



BrogkeTr HAyYHO-TEXHUYECKOT0 MCCJIeI0OBAHUSA
OcHoBHas 3apa00THasA IJIATA UCIIOJTHUTEJICH TeMbI

B HacTosmyro cTaThio BKJIFOYAETCS OCHOBHAs 3apalOOTHAs IIaTa Hay4YHBIX
U HHXEHEPHO-TEXHUYECKUX PAOOTHHKOB, pPabOUYMX MAaKETHBIX MACTEPCKUX U
OTBITHBIX TMPOU3BOJICTB, HEMOCPEICTBEHHO YYAaCTBYIOIIMX B BBINIOJHEHUU PabOT
0 JTaHHOM TeMe. BenmmunHa pacxo0B 1o 3apab0THOM IUIaTe ONpeaeseTcss HCXOIs
U3 TPYJAOEMKOCTH BBIMOJHSAEMBIX padOT W JNCUCTBYIOIMICH CHCTEMBI OKJIAIOB M
Tapu(HBIX CTaBOK. B cocTaB 0CHOBHOM 3apa0OTHOM IJIaThl BKIIFOYAETCS MPEMUs,
BEITJTAYMBacMasi exeMecsuyHo u3 (Gonmaa 3apaboTHON miatel B pazmepe 20 —30 %
oT Tapuda Wi OKIAa.

Pacder ocHOBHOI 3apaboTHOM 11aTel cBenieH B [Ipunoxxenun 1 Tabauna 6.

CraTtbsi  BKIIOYAET OCHOBHYKO  3apabOTHYK IUIaTy  pabOOTHHKOB,
HETOCPEJICTBEHHO 3aHSTHIX BbimosiHeHHeM HTU, (Bkirouas mpemMuu, JOIJIATHI) U
JIOTIOJTHUTENBHYIO 3apaboTHYIO TUIATY:

33n = 3OCH + 3L[orr ) (66)

re 3,c; — OCHOBHAs 3apaboTHAs 1JIaTa;

30n — JOTOJHUTEIbHAS 3apaboTHast tiata (12-20 % oT 3,cy)-

OcHoBHas 3apaboTtHas 1ata (3.;) pyKoBoaUTENS (J1abopaHTa, MHKEHEpa)
OT MpEeanpuATHs (MPU HATMYUU PYKOBOIUTENSL OT MPEINPUATHS) PAaCCUUTHIBACTCS
0 cleayromieit hopmyie:

3OCH = Tp' 3;{1—1 ) (67)

rae 3, — OCHOBHAs 3apabOTHAs TuIaTa OJTHOI0 pabOTHHUKA,

T, — HIPOROIKUTENBHOCTh PAOOT, BBINOIHACMBIX HAYyYHO-TEXHHYECKHM
pabOTHUKOM, pald. JaH. ;

3, — CpeAHeHEBHAS 3apa0boTHas 11aTa paboTHHKA, PYO.

CpennenneBHas 3apaboTHasI TUIaTa pacCUUTHIBAETCS 10 hopmylie:

_ 3M*M

AH T
Ey

3 , (68)

rjae 3, — MECSYHBIN TOJDKHOCTHOM OKJIaJ pabOTHHUKA, PYO.;



M — kommyecTBO MecsIieB paboThl 0€3 OTIyCKa B TEUCHHE Toja: IMPHU
ormmycke B 24 pab. mus M =11,2 mecsma, S-mHeBHAsI HENENs; MPU OTIyCKe B 48
pab. naeit M=10,4 mecsnia, 6-1HEBHAS HEACIIS;

F, — neiictBurensHbId TroM0BOW (OHA pabouero BpeMEHH HAyIHO-
TEXHUYECKOTO TIepcoHasia, pad. JiH.

Ta6nuna 8 — bananc pabouero BpemeHu

[TokazaTenu pabouero
PyxoBoaurens JIMTITIOMHMK
BPEMEHU

Kanennapnoe uncino naei 365 365

KonuuectBo Hepaboumnx HEM
- BBIXOJIHEIE 118 118

- IPpa3qHUYHbIC

[ToTepu pabouero BpemeHu
- OTIYCK 32 78

- HEBBIXOBI 0 00JIE3HU

JlecTBUTENbHBIN I'OJI0BOM
150 196
dbon paboyero BpeMeHU

Mecsiunblii TOKHOCTHOM OKJIaJl paOOTHUKA:

3w = 35 * (1 + Kkyp + k) ¥k, (69)

rae 3, — 3apaboTHas iata no TapudHoii ctaBke, pyo.;

Kyp — mpeMuanbhbiil ko duiment, pasublii 0,3 (T.e. 30% oT 3,);

kn — ko3¢ dunmeHT gomiat 1 HaadaBok coctanisiet npuMmepHo 0,2 — 0,5 (B
HUUW u Ha mpOMBIIIJIEHHBIX TPEANPUITUSX — 3a paciIupeHue chep
oOcy>KMBaHMs, 3a Tpo(heccroHaILHOE MacTepCTBO, 3a BpeHbIe ycioBus: 15- 20
% 0T 3y);

K, — paiionnslit ko3 dunuent, pasuslit 1,3 (uist Tomcka).



Tabnuna 9 — pacuer 0OCHOBHOM 3apabOTHOM IJIaThI

Ucnomunremn | 3y, K K. Ko 3 30 T,, Bocis
TBIC. TBIC. | THIC. | pab. | THIC.
pyo. py0. |[py6. |mH. |pYyo.

PykoBogutens | 24.349 | 0,3 0,4 1,3 53.811 | 4.017 | 20 80.340

JIMIIIOMHUK 5261 |0 0 1,3 6.840 |0.390 |47 18.33

Hroro 3., | 98.67

JlomonHUTENBHAS 3apa0oTHAs TuIaTa cocTaBisieT 12% OT OCHOBHOM, ISt

pykoBoautens 9.640, nuruioMHuK — 2.199
OTunc/ieHus1 BO BHEO/:KeTHbIE (POHBI (CTPaXOBbIe OTYUCICHUA)

B nanHOU cTaThe pacxoJ0B OTpakaloTCs 00s3aTebHBIE OTYHUCICHUS IO
YCTAHOBJIEHHBIM 3aKOHOJIaTeIbCTBOM Poccuiickoit denepanuu HOpMaM OpraHam
rocyJ1apcTBeHHOTO coruaibHoro ctpaxoBanus (OPCC), nencuonnoro ¢ouaa (I1D)
u  MeauruHckoro crpaxoBaHus (DPDPOMC) ot 3arpar Ha omiIary Tpyda
PabOTHUKOB.

BenuunHa otuuciaeHuid BO BHEOIOKETHBIE (DOHIBI OMPEACISIETCS UCXOS
U3 CIIeYIONeH (OpMyJIb:

3BHe6 = kBHe6 * (30CH + 3;[011)’ (70)

rae Keues — KOI(PGUIMEHT OTUYMCICHMM Ha YIJIaTy BO BHEOIOJKECTHBIC
dboHabl (MEHCUOHHBIN (oHA, POHA 00s3aTEILHOIO0 MEIUIIMHCKOTO CTPAXOBAaHUS U
np.). Ha 2014 r. B coorBercTBUU ¢ DenepaibHbIM 3aKOHOM OT 24.07.2009 No212-
@®3 yCTaHOBIICH pa3Mep CTPaxoBbIX B3HOCOB paBHbI 30%. Ha ocHOBaHWM MyHKTa
1 c1.58 3akona Ne212-®3 nsis yupexJIeHU, OCYIIECTBISIIONIMX 00pa30BaTeIbHYIO

1 Hay4IHYIO JAeSATEIbHOCTD, B 2014 rogy BoauTcs MoHM>XeHHas ctaBka — 27,1%



Tabmuma 10 — oTunciaeHuss Bo BHEOIOHKETHBIC (DOHIBI

JlonoaHUTEIbHAS
OcHoBHas 3apa0oTHas
3apaboTHas 1iaTa, ThIC.
HcnonauTtens aTa, ThiC. pyo
pyo

Hcm. 1
PykoBoautens 80.340 9.640
JIMImIOMHUK 18.330 2.199
Kosddunment
OTYUCIICHUU BO

0,271
BHEOIODKETHBIC
dhoHIbI

Htoro

Ucnomaenue 1 29.947

dopmupoBaHHe

NpOeKTa

PaccuntanHas BenuMuMHA 3aTpaT HAYYHO-HCCIIEIOBATENbCKOM pabOThI
(Tembl) SIBIISIETCA OCHOBOM 7151 (hOpMHUPOBaHUS OFOJKETA 3aTpaT MPOEKTa, KOTOPbIi
py GOPMHUPOBAHUU TOTOBOPA C 3aKa3YMKOM 3allMILIAETC HAyYHOU OpraHu3anuei
B KauecTBE HIKHEro Ipeneia 3aTpaT Ha pa3pabOTKy Hay4yHO- TEXHUYECKOU

npoaykuuu. Pacuer 6romxkera 3atpatr HTU nipeacrasnen B npusnoxenuu 1 Tabnuna

7

6IOIl)KeTa 3aTrpar HAY4YHO-UCCJIEA0BATEC/IbCKOIO




3akJIoueHue

B nanHoii paboTe OBLI MPOMU3BEAEH pacyeT Ha MPOYHOCTh IITar C
WCITOJIP30BAHUEM IIJIACTUHYATHIX CKPEOKOB B KOJUYECTBE BOCBMHU ITYK. Jlms
MPOU3BEJCHUSI PACUYETOB OBUIM B3SATHI T€0JIOT0 — (PU3NYECKUE XapaKTEPUCTHUKU
ckBakuHbl Ne 180 Kazanckoro HepTera3okoHAEHCATHOIO MECTOPOXKICHHUS
TOMCKOHM 00J1acTH.

B pesymbrare pacueTsl TOKaszald, YTO HCIOJB30BAHUE ILIACTUHYATHIX
CKpEOKOB  YIOBJIETBOPSET  YCJIOBHIO  TPOYHOCTH. bBUIM  pacCUMTaHBI
JOTIOJTHUTEIHHBIC XapAKTEPUCTUKHU CKBAKUHBI, HEOOXOIUMBIC TSI TTPOU3BEICHUS
MIPOYHOCTHOTO pacyeTa IITaHT.

B Teopernueckoit yacTu ITUIIOMHONM paOOThl OBLIO OMKUCAHO 0Opa30BaHUE,
KaKk napaguHOBBIX, Tak W acdanpTo — mnapaduHOBBIX. CrocoObl OOpHOBI ¢
otnoxxeHusimu napaduna. [Ipeacrasnen mexanudeckuit cnocod 6opnos1 ¢ ACIIO,
KOTOpBIN BKJIOYaeT B ce0s 0030p CKpeOKOB il (JOHTAHHO — KOMITPECCOPHBIX
CKB&)KHH, CKBOKHH C IMOTPYKHBIMH 3JICKTPOHACOCAMH, TaK)KE PACCMOTPEH CIIOCO0
OUYUCTKH TPyO OT mapaduHa ¢ MPUMEHEHUEM ILTYH)KEPHOTO JTU(TA.

B skxoHOMHMYECKOW YacTW IUIIOMHOW padOThl OBLIO YCTAHOBJIEHO, YTO
JAHHBIM METOJlT OYMCTKM OT TMapa(pUHOBBIX OTJIOKEHUU SIBISIETCS aKTyaJIbHBIM.
CocraBnieH CIUCOK pabOT M HEOOXOJUMBIX ATANOB JJIA MPOU3BEACHHS JaHHOTO
npoekta. Bemmonnen SWOT — ananu3 npoekTa, ObLITH BBISIBICHBI €r0 CHIIbHBIE U
ciaOble CTOPOHBI, MPOUM3BENIEH pacyeT OrjpKeTa 3aTpar, B KOTOPBIM BXOST,
3aTpathl Ha 000pyAOBaHKE, 3apa0OTHYIO IJIATY, CTPAXOBBIE OTUUCIICHUS.

B rmaBe commanbHass OTBETCTBEHHOCTh OBLIIM PacCMOTPEHBI, KaK OIACHBIE,
TaK ¥ BpeAHbIe (PAKTOPbI, U MPOAHATU3UPOBAHBI CIOCOOBI OOpHOBI ¢ HUMHU. Taxxke
pPacCMOTPEHBI BO3MOXKHBIE BO3JICHCTBUS Ha OKPYXKAIOIIYIO Cpeay, Halmpumep Ha:
CenUTEOHYIO 30HY, BO3JICHCTBHUE Ha aTMochepy, ruapochepy u qurochepy.
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Ta6muma 1 — Matpumia SWOT

[Ipunoxenue 1

CuiibHbIE CTOPOHBI
Hay4HO-
HCCJIEI0BATEIILCKOrO
MIPOCKTA:
Cl. Hanuuune
OIOKETHOTO
¢uHaHCHpPOBaHMS,

C2. boxee HHU3Kas
CTOMMOCTh
TEXHOJIOTUYCCKOTO
mporiecca 1o CpPaBHEHUIO
C IPYTUMH.

C3. OtcyTcTBHE
HEOOXOJIUMOCTH 3aKyIKH
MaTepHUaoB U
KOMIUIEKTYIOIIUX;

CA4. Onpenenenue
BO3MO’KHBIX OTTACHBIX
POSIBJIICHUI TIpU paboTe
CKpEOKOB — IIEHTPATOPOB.
Cs.
KBanudpuuupoBaHHbIi

TIepCcoHall.

CnaObie CTOPOHBI
Hay4YHO-
HCCJIEN0BATEILCKOTO
MPOEKTA:

Cal. Hcnons30BaHue
HEKOTOPBIX  YIPOIICHUIN
npu OCYILIECTBJIICHUU
pPacueToB;

Cn2. Ilpm pacuerax He
yureH coctaB ACIIO u
€ro KOJIM4YECTBO;

Cn3. OtcyrcTBHE
BO3MOKHOCTH  ITPOBEPKHU
PE3yNbTATOB
UCCJIEIOBAHUS C

IIOMOIIBIO IIPAKTHYCCKHX

OIIBITOB;

Bo3moxHocTH:
Bl. Peanuzanus mpoekta
Cc roCyapCTBEHHOU

TIOJIIEPIKKOM;




B2. CotpyaHudectBo C
npeAnpUsTUEM-
U3rOTOBUTENIEM CKPEOKOB
- LICHTPATOPOB;

B3. [TosBnenue
JOTIOJTHUTENBHOTO CIpoca
Ha KCCIICIOBAHMUE;

B4. Ilonydyenue rpaHTa

IS anbHEUIINX
HCCIICIOBAHUM;

BS. IloBbI11IEHHE
CTOMMOCTHU
KOHKYPEHTHBIX
HCCIICIOBAHUN.

Yrpo3sr:

V1. OrcyrctBHE crpoca

Ha TTaHHBIE
UCCIICIOBAHMS,

V2. OtcyTcTBHE
YHUBEPCAITBHOCTH TUTST
noabopa pexymen
KPOMKH CKpeOKa -
[EHTPATOPa;

V3. CHuxenne OrOmMKETa
Ha HCCJIENOBAHUE;
V4. Henosepue K

MTPOU3BOAUTEIIIO;




Tadomuma 2 SWOT-ananus

CuiibHbIE CTOPOHBI
Hay4HO-
HCCJIE0BATEIILCKOTO
MPOEKTA:
Cl. Hanuune
OI0)KETHOTO
(bUHAHCUPOBAHUS,

C2. bonee HHU3Kas
CTOMMOCThH
TEXHOJIOTHYSCKOTO

mponecca I1mo CpPaBHCHHUIO

Cna0ble CTOPOHBI
Hay4HO-
HCCJIEI0BATEIBCKOTO
IIPOEKTA:

Cal. Hcnonb3oBanue
HEKOTOPBIX  YIPOILIECHUI
pu OCYLIECTBIICHUH
pacyeTos;

Cn2. Ilpu pacuerax He
yureH coctaB ACIIO u

€ro KOJIN4€CTBO,

C IPYTUMH. Cn3. OtcyTcTBUE
C3. OTcyTCTBHE | BOBMOXXHOCTA  IIPOBEPKU
HEOOXOAMMOCTH 3aKYIIKH | pe3yJbTaTOB
MaTepHaioB U | UCCIIEOBAHUS C
KOMILJIEKTYIOILIUX; MIOMOINIBI0 TPAKTUUYECKUX
CA4. OnpeneneHue | ONbITOB;
ONaCHBIX Hanpspkenuit | Cn4. Bo3moxHbIe
npu paboTte CKpeOKOB — | OMIMOKHM B  PacUETHOM
LEHTPATOPOB. 4acTH
Cs.
KBanudpuuupoBaHHbIi
nepcoHall.

Bo3moxHocTu: Pesynprarsl aHanusa | Pesynprarsl aHajmsa

Bl. Peanuzanus npoekta
v roCy1apCTBEHHOM
TIOJIJIEP>KKOM;

B2. CorpyaHuyectBo C

VHTEPAKTUBHOW MATPHUIIBI

IIPOEKTa nojen
«CusibHBIE  CTOPOHBI H
BO3MOXHOCTH:

VHTEPAKTUBHOW MATpPULbI
npoekTta nojed «Cnalbbie
CTOpPOHBI u

BO3MOKHOCTH» .




MpEINPUITHEM-
W3TOTOBUTENIEM CKpPEOKOB
- [IEHTPATOPOB;

B3. [TosiBneHue
JIOTMIOJTHUTENIBHOTO CIIpoca
Ha HCCJIeI0BaHUE;

B4. TIlomyuenune rpaHTa
IS anbHEUIINX
HUCCIECIOBAHUM;

BS. IToBwIlIEHHE
CTOMMOCTHU
KOHKYPEHTHBIX

HUCCIIEeI0OBaHUM.

BICS — TS
WCCICOBAHMUS  TPOCKTA
HEOOXOTUMBI

nabopaTopuu TITY,

JIOMYCK K KOTOPHIM UMEET
KBaJIU(UITMPOBAHHBII
MepcoHa;

B2C4C5 — uccnenosanus,
IIPOBOJIUMBIEC IS
ONPENCIICHUSI  OMACHBIX

HaIpsLDKEHUM Ha PexKyLIEH

KpOMKeE CKpeOKa -
LIEHTpATOpa, JIOJIKHBI
OBITb  MHTEPECHBI IS
MPEANPUATHS. €  TIENIBIO
pa3BUTHS 6omnee
COBEPIICHHON
POIYKITNH;

KBTI (PUITUPOBAHHBIN
nepcoHal SIBIIICTCSI
rapaHnToM KauecTBa
BBITIOJIHAEMBIX padoT;
B3C4 -  nossrnenue

JOTIOJIHUTEJIBHOTO CITpoca
K HCCIEI0BAHNIO
BCJICJCTBHE OOOCHOBAHHMS
rapantun ~ paboTel  C
TTOMOIIBIO TEOPETUICCKUX
pacyeToB

B4C4C5 — nonyudenue

B1Cnl — BO3MOXHBIC
OTKJIOHEHUS TOJYYEHHBIX
pPEe3yJIbTaTOB c
JNEUCTBUTEIBHOCTBIO.

B2Cn2Cn3 — orcyrctBue

YHHBEPCATHbHOCTH TUTST
noabopa pexyIIei
KPOMKH cKpeOka —
[IEHTpaTopa.

B3Cn2 —  BO3MOXHO
TIOSIBJICHUC

JOTIOJIHATEIBHOIO CIIpOca
Ha  HUCCJIEIOBAHHE B
cillydae  HCIIOJIb30BaHMS
pacueToB LTS
KOHKPETHOTO

MECTOPOKACHUS;
B4Cn3 - B ciygae
pelIeHus aKTyaJIbHBIX
3aj1a4 BO3MOYXHO

MOJy4eHUE TpaHTa JJIs

JAIBHEUIIET0  pa3BUTHSA
MPOEKTA.

B5Cnl1Ca5 —
HEJIOCTOBEPHOCTH
pacueToB MOKET
nmpuBeCTH K cOOI0 B

paboTe 000pyI0BaHMUS.




rpaHTa CBSI3aHO C
aKTyaJIbHOCTBIO
peraeMoi poOIeMBbI
npu y4acTUu
KBaJIN(PUIIIPOBAHHOTO

HIepCoHaNa;
B5C2C3 — ynopoxxanue
IPOCKTOB  KOHKYpPEHTOB,
BCJIEJICTBHE TOTO, YTO HAaM
HE HAI0 MPOU3BOJIUTH
3aKyIIKM MaTepHasoB, T.K.
MIPOBOANM TEOPETUUYECKUE

PaCUCTHhI.

YTpo3sI:

Y1. OrcyrcTBHE Ccrpoca

Ha JTaHHBIS
HCCJICIOBAHUS;

V2. Pa3Butas
KOHKYPEHIIUS
TEXHOJIOTHI;

V3. CHuxenne OrOmMKETa

Ha UCCJICOOBAHUC,

V4. Herounocth
pacyeToB B X0Je
MOJICTTUPOBAHUS.

PGSYJ'IBTaTBI aHaJIn3a

MHTEPAKTUBHOW MAaTPHULIBI

IIPOEKTA TIOJICH
«CunbHBIE  CTOPOHBI H
YIPO3bI»:

Y2C5 —  BO3MOXHO

Pa3BUTHC KOHKYPCHTHLIX

pa3paboTOK, €Clii MpU UX

CO3JaHUU Y4acTBYET
KBTU(PUIIUPOBAHHBIN
EPCOHAJ;

Y¥3C2C3 — BO3MOXKHO

ype3aHue Or0KeTa, T.K. B
OCHOBHOM CMe€Ta 3aTpaT
COCTOUT W3 HAYUCIICHHS
3apIiIaThl BBH]Y

OTCYTCTBUS

Pe3ynbTaThl aHanam3a
MHTEPAKTUBHOU MAaTPHIIbI
npoekTta nojei «Crabbie

CTOPOHBI U YI'PO3bI»:

Y1CnlCn2Cn3 -
BO3MOXXHO  OTCYTCTBHUE
cpoca Ha JAHHOE
UCCIICIOBAHNE

BCJIICACTBUC: IIPHUMCHCHUA

HEKOTOPBIX  YIPOILIECHUI
pu IIPOU3BEICHUN
pacyeToB, HaJIM4us
HEKOTOPBIX
MIOrPETHOCTEN IpU
OTCYTCTBUU

BO3MOXHOCTH TMPOBEPKHU

pEe3yJIbTaToB;




HCO6XOI[I/IMOCTI/I 3aKYIIKH

000pynoBaHUs 1
MaTepHaoB IS
WCCIIETOBAHMS;

Y4C4 —  cymecTtByeT

BCPOATHOCTL  IIOABJICHUSA

MOTPENTHOCTEN B
pacuerax, T.K. pu
UCCIIENOBAaHUH
HCTIOJIB3YyETCS HE
IIPAKTUYECKUE
WCTBITaHUS,
TEOPETUYECKUE PACUYEThI

Ha IIPOYHOCTD.

V2Cnl -  BO3MOXKHO
pa3BUTHE KOHKYPEHTHBIX
HUCClIeI0BaHUH
BCJIC/ICTBHUE
OCyIIIECTBJICHUST  Oosee
TOYHBIX pPAcCUE€TOB IIPH
MHUHHMAaJIbHBIX

YIIPOHICHUAX B IIPOCKTC,

VY3CnlCn3 — €CTh
BEPOSATHOCTD ype3aHus
(bUHAHCUPOBAHUS B

Cly4yae TPOBEICHUS HE
MOJTHOTO MCCJICIOBAHUS C
HCMOJIb30BaHUEM
YIPOILECHU;
V4CnlCn2Cn3 - Ha

HETOYHOCTh PE3YJIbTaTOB

WCCIICIOBAHUS HAMPSIMYIO

BITUSIIOT BBOJIIMbIE
VIOPOIICHUS, y4YeT He
MIOJTHOTO CTICKTpa
dbakTopoB mpu padoTte
pexyLen KPOMKH

CKpEOKOB - IIEHTPATOPOB;
HaJIU4ne OIINO0K B

COYCTAHHUU C OTCYTCTBHCM

IIPAKTUYECKUX  OIIBITOB
MOTYT JNONYCTUTh
Hajguyue HETOYHBIX
pacyeToB npu




HCCIICAOBAHHUH.

Tabnuua 3 — [lepedyens 3TanoB, paboT U pacnpeaeieHue UCIOTHUTENCH.

JIOJ>KHOCTB
OCHOBHBIE 3Tarbl pa6 | Conepkanue padoT
WCTIOJTHUTEIS
CocraBnenue u
Pa3zpaboTka TeXHHYEeCKOTOo
YTBEPKJICHUE PykoBoguTens
3aJlaHus
TEXHUYECKOTO 3a/IaHUs
Br16op HampaBieHus
PykoBonutens
HCCIIeIOBAHUI
[Ton6op u nzyueHue
Bb100op HampaBieHus JurmoMHuK
JUTEPaATYyphl IO TEME
UCCIIEIOBaHUM
Kanennmapnoe
PykoBoaureins,
MJIAaHUPOBaHKE PadOT MO
JTATTOMHUK
TEME
[Torck HEOOXOTUMBIX
napaMeTpoB st
JIMmmoMHUK
Teopernueckue u IIPOU3BOACTBA
AKCTIIEPUMEHTAILHbIE TEOPETUUYECKUX PACUETOB
UCCIIEIOBAHMS [IpousBoacTBa pacyeToB
Ha MIPOYHOCTh KOJIOHHBI JurmoMHUK
mtadr [HICHY
O060011eHNE U OlIeHKa OrneHka pe3ysabTaToB PykoBoauTtens,
pE3YyIbTATOB UCCIIEOBaHUS JTATITOMHUK
Odopmienus oTuera 1o
CocraBnenue PykoBoautens,
UCCIIEI0BATENbCKOM
MOSICHUTEJIBHOM 3alUCKU | TUTUIOMHHK

pabote




Tabnuna 4 — BpeMenHble moka3zaTeiay MPOBEIEHUS HAYYHOTO UCCIIeI0BAHUS

TpyroeMKoCTh Jnurens
Jlrens
pabot HOCTb
HOCTh
Hcnomn paboT B
miny | maxs | oo pabot B
UTEIH KaJIeHaap
HazBanue paboTbl yen- | yen- | 9el- pabounx
HBIX
IOHA | JHA | JTHU X, T
JHsX, Ty
cn.l |cm 1 |cm 1 | Hem. 1
Hcm. 1 Ucn. 1
CocraBnenue u
YTBEPKICHUE 1 3 8 Pykos. 2 3
TEXHUYECKOTO 3aJIaHus
Br16op HampaBieHus
5 10 7 Pyxos. 7 11
WCCIICTOBAHMUS
[TonOop u u3yuyeHue
7 12 9 Jur. 9 14
JUTEPATYPHI TIO TEME
Kanengapuoe
Pykos.
MJIaHUPOBAHKUE PAOOT IO 3 4 4.2 3 5
JTUTL.
TeMe
[Touck HEOOXOAMMBIX
napaMeTpoB IS
6 10 7.6 | Jwum. 8 12
MIPOU3BOICTBA
TEOPETUUYECKUX PACUETOB
[IponsBonacTBa pacyeToB
Ha MPOYHOCTH KOJIOHHBI 8 12 9.6 | Jwum. 10 15
mtanr [HICHY
OueHka pe3yiabTaToB Pykos.
4 10 6.4 4 6
UCCIICTOBAHMUS JTUTLIL.




CocraBlicHue

MOSICHUTEIbHOM 3alMCKHU

Pykos.
10 6.4 4
JUATLIL.

Ta6nuna 5 — Kanengapssiii mian rpadux npoeaenus HUP o teme

. Bun pador Ucnon | 4, | [IpoomKUTETEHOCTD BBIIOIHEHUS paOOT
LC’E_ Huren |ka | @es. | Mapr Anpenb Maii
= u T

TTH

u
CocraBnenue | Pykos. 1
U
YTBEPKJICHUE
T3
Br16op Pykos. -
HaIlpaBJICHUS 1
MCCJIEIOBAHMUS
[TonGop n Jwro. C
M3y4YCHUE 4
JUTEPATYPHI
10 TEME
Kanennapuoe | Pykos. B
MJIAHUPOBAHUE | JUTLI.
paboT mo Teme
[Touck Jwr. —
HEO0OXOTUMBIX 2
rapamMeTpoB
JUTSl pacYETOB
ITIpousBoactBo | Juru.
pacyeToB Ha 3)




IPOYHOCTH
KOJIOHHBI

mranr HICHY

OneHka Pykos.

pEe3yJIbTAaTOB JIATLIL. 5
[TosicuutenbHa | Pykos. E
s 3aMUCKa JUATLIL.

- - PYKOBOJIUTEIIb,

Tabnuna 6 — Pacuer ocHOBHOM 3apaO0OTHOM IJIaThI

- JUITIJIOMHHK.

No | HaumenoBanue | Ucnosnauten | Tpynoemkoc | 3apaboTHast Bcero
n/ | 5TamoB U TIO Th, YeJ.-JH. | IJIaTa, 3apaboTHas
| KaTeropusm MPUXOSAIIAsC | IUIaTa Mo
s Ha OJINH tapudy(okia
YeJl.-JH., ThIC. | JlaM), ThIC.
pyo. pyo.
Hcn. 1 Ucn. 1 Ucn. 1
1 | CocraBnenue u | PykoBoaute
YTBEpXKIACHHUE | JIb
2 4.017 8.034
TEXHUYECKOTO
3aJIaHus
2 | Beibop PykoBoaute
HaIpaBIICHUS | JIb 7 4.017 28.190
UCCIIeIOBAHMUS
3 | [Hoxbop u JIUTIIOMHUK
Y 9 0.390 3.510
JUTEPaTYypPHI MO
TeMe




4 | KanengapHoe
TJIAHUPOBAHUE

paboT mo Teme

PyxoBoaute
JIb,

JUITJIOMHHK

4.407

13.221

5 | Ilouck
HEOOXOIUMBIX
mapamMeTpoB
TSI
IOCTPOCHUS
MOJIENIH U
MIPOBEICHUS
mporiecca

CUMYJIIIUA

JIMTITIOMHMK

0.390

3.120

6 | [loctpoenue
MOJIeNTN
JIOTIATKH
0CEBOI'0
KOMITpeccopa u
MPOBE/ICHUE

HCCJICAOBAaHHNA

JumioMHUK

10

0.390

3.900

7 | Ouenka
pE3yNbTaTOB

HCCJICAOBAaHHUA

PykoBoaure
Jb,

JUITJIOMHHK

4.407

17.880

8 | CocraBienue
MOSICHUTEIBHO

U 3aImmcKu

PykoBoaute
Jb,

JUITJIOMHHK

4.407

17.880

HUtoro

98.735




Tabmuna 7 — Pacuer Gromxera 3arpat HTU

Cymma, pyo0.
HaunmMmeHoBaHue cTaTpu [Tpumeuanue
Hcm. 1
1. 3aTpathl 110 OCHOBHOM U
JIOTIOJTHUTEIPHON 3apa00THON 110509
IUIATE UCIIOJIHUTEIEH TEMBI
2. OTuncieHus Ha
29947
COIMAJTbHBIE HYKIIBI
3. Haknagubie pacxosl 16% ot
22472
CYMMHI 1-2
4. bromxer 3atpat HTU Cymma cT.
162928

1-3




