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BBEJIEHUE

«[Ipoxonka TOPHBIX BBIPAOOTOK» SIBISIETCS pa3fesioM odmied muciurumHbl «TexHuka
pa3Be/IKH, KOTOpasi U3y4aeT TEXHUUECKUE CPEICTBA U CIIOCOObI MX IPUMEHEHMsI B I€0JI0ropasse-
no4yHoM gene IloTpeOHOCTH sto/ieil He OrpaHnYMBAIOTCS TOJIBKO NMPOAYKTaMu NuTaHusd. Mate-
pHaJIbHOE MPOU3BOACTBO HAIPABJIEHO HAa BCE BO3pAcCTalollee KOJMYECTBO M pa3HOOOpasue Io-
TpebsieHus u 6a3upyeTcss B OCHOBHOM Ha MUHEPAJIBHBIX pecypcax. [locieanue cocpeqoToueHsl B
HeJpax, T. €. CKPBITHI OT Hamux ria3. [lostoMy st Toro, 4ToOBl OOHAPYKHUTH M OLIEHUTH HX
3amachl, BO MHOTMX CTpaHax OpPraHM30BaHa Ie0JIoropa3BefovHas ciyxk0a. OTO Takke Mpous3-
BOJICTBO, HO JIOBOJIBHO CIleLM(UYECKOE, TaK KaK OCHOBHOM ero mpoiykuueil ssisercss uH(op-
MalMs O HeApax. B MoAroToBke CHENMAIMCTOB — JIIOOON OTpaciy CYIIECTBYIOT JBa TJIABHBIX
HAIPAaBJICHUSI COCTABIIAIOIIUX CYTh IIPOM3BOJICTBA MIJIM €r0 TEXHOJIOTMU: 1) U3yueHUE CUCTEMBI
opraHuzanuu padoT u 2) H3ydYeHUE TEXHMUYECKHX CPEACTB, 00ECIEUMBAIOLIUX MPOU3BOJICTBO C
HE00X0uMoN 3KOHOMHYECKOH 3(PPeKTUBHOCTHIO. B reosoropazseouHoil oTpaciu nepBoe 3To
«METO/1bl TIOUCKOB U Pa3BEAKU», @ BTOPOE - «TEXHHUKA Pa3BEIKH».

OCHOBHBIM TPOJYKTOM TI'€0JIOrOPa3BEJOYHOTO0 IMPOU3BOJCTBA SBJSETCS IE€OJOTMYEcKas
KapTa, Ha KOTOPOH M300paxkaeTcsi CTPYKTYpa Hellp U3yyaeMoH TepPUTOPUU U JaeTcs MHpopMa-
1S O BELECTBEHHOM COCTaBE M IOJE3HBIX KOMIIOHEHTAaX TOpPHBIX mopof. Jlid cocraBieHUs
re0JIOTUYECKUX KapT IPUMEHSIOTCS TpU crocoda, 1) reonoruyeckas CbeMKa UM KapTUPOBAHUE
HA OCHOBE M3YUEHUsl ECTECTBEHHBIX BBIXOJI0B TOPHBIX NOPOJ, 2) OypeHue CKBaXKuH, 3) NpoxoaKa
rOpHbIX BeIpaOoTOK. Eciin B mepBoM ciiydyae NpHUMEHseMble TEXHUYECKHE CPeACTBa HE OTIMYa-
IOTCSl CJIO)KHOCTBIO U 0COOBIM Pa3HOOOpa3veM — OOBIYHO 3TO HABUTALMOHHBIE PUOOPHI, TOp-
HBI KOMIIAaC ¥ I€0JIOTMYECKUI MOJIOTOK, MHOT/a MOJIEBbIE JIA0OPAaTOPUH, TO BO BTOPOM U TPETh-
€M - 3TO yX€ KamUTaJIOEMKOE IPOU3BOJICTBO C MPUMEHEHUEM MOIIHBIX TEXHUYECKUX CPEJICTB.
Bb100p crioco6oB KapTHpOBaHUs 3aBUCHUT KaK OT Iiesieil uiau Macirada paboT, Tak U OT CTENeHU
00Ha)XEHHOCTH TOpHBIX MopoA. Ilpum cocraBieHMM pPErvMOHANBHBIX KapT T'€0JIOTH OMUPAIOTCS
[JIaBHBIM 00pa3oM Ha MEpBBIA CIOCO0, a Ha ATamax OLEHKH M pa3BEeIKH MECTOPOXKIECHUN B
OosbiIeM 00beMe IPUXOIUTHCS OYpPUTH U TPOOUBATH TOPHBIE BBIPaOOTKU. COBOKYITHOCTH padoT,
CBSI3aHHBIX C (POPMHUPOBAHUEM TOPHBIX BBIPAOOTOK Ha3bIBaeTCs MPOXOAKOM, a caMu pabOThI —

TOPHBIMH.



1. TUIIBI 'OPHBIX BBIPABOTOK U UX HASHAYEHUE

I'opHble BBIpaOOTKM 3TO MCKYCCTBEHHbIE BBIEMKH B MacCHUBE T'OpHBIX nopoj. Hasnaue-
HHUE UX MOXXET ObITh pa3HbIM. OHU NPUMEHSAIOTCS JOCTATOYHO IIMPOKO MPU pa3paboTKe MeCTo-
POXJIEHUI B TOPHOAOOBIBAIOIICH MPOMBIIIJICHHOCTH, MPU MPOBEACHUH T'€0JIOrOpa3BEAOYHbIX
paboT, KaKk MH)KXEHEpHBIE COOpPYKEHUS B (HOPTUDUKAIIMK WM TPU CO3AaHUM KOMMYHHKAIIMOH-
HBIX ¥ TPAHCIIOPTHBIX ceTeil. Pa3meps! ux camble pasuble. Hanbonee MacitabHbIE 3TO CHUCTEMBI
CBSI3aHHBIX MEXAy COOOH BBIPAOOTOK IpH OTPAOOTKE YHUKAIbHBIX MECTOPOXKICHHUH, Kak,
Harpumep, ButBarepcpana B FOxHoit Adpuke. [IpoTsskeHHBIE CUCTEMBI TIOJI3EMHBIX COOPYIKE-
HUI B METPONOJIMTEHAX MHOTUX KPYIHBIX METanoincoB Mupa, rpaHIn03HbIi TOHHENb CO3/1aH-
HBI TI0J1 THOM JlaMaH1Ia, KOTopelid coequHseT AHMMIO U @pannuio. B nanHOM yueObHOM mO-
coOMM paccMaTpUBAIOTCS T€ BBIPAOOTKH, KOTOpPbIE MPUMEHSIOTCS B T€OJOTMM IPU IOUCKAX U
pas3Be/iIke MECTOPOKIACHUHN MOJIE3HBIX HCKOMAEMBIX, TaKUEe BHIPAOOTKH HA3bIBAIOT Ie€0JI0ropasBe-
JIOYHBIMH.

[Ipouun BpemeHa, KOrja JitoJld CHOTHIKAINCh Ha pa3BajaxX PYAHbBIX TE€J, BBIXOASIIUX Ha
JTHEBHYIO TOBEPXHOCTb. Temnepb reosiory, 4yroObl HaWTH MECTOpOXIEHHE, TpeOyeTcs BUIETb
riry0xe. J{i1st 3TOro cymecTByrOT pa3iMyHble METOJIbl M TEXHOJIOTUH, HO HauboJiee Ha/leKHbIMU
ocTaroTcsi OypeHue U MPOoxXo/Ka BEIPaOOTOK. A Tipu O0TpabOTKE MECTOPOKACHUI O€3 TOPHBIX BbI-
paboTOK U BOBCE HE OOOMTHUCH, IMPH 3TOM 3/1€Ch IPUMEHSIOTCS HauOoJiee COMUAHBIE 10 00BEMY
BBIEMKM TOPHOM MaccChl - 3KCIUlyaTallMOHHbIE. Eciim reosnoropasBefouHble CayXaT IeojoraM
JUIl  KPaTKOBPEMEHHOI'0 OOHa)KEHUS TOPHBIX MOPOJ, BMELIAIOIINUX MOJIEe3HbIE UCKOMAeMble, TO
AKCIUTyaTal[MOHHbIE — JJISl JIUTENIbHOTO MOJb30BaHUS YK€ IpU pa3pabOTKe MECTOPOXKIECHUMN
TOpHSKaMU. DKCIUTyaTallMOHHBbIE BBIPAOOTKM 10 HA3HAYEHHIO MOJPAa3JeAloTCs Ha KalHuTajlb-
HbI€, TIOJITOTOBUTENbHBIE U OUUCTHBIE. [lepBble citykaT A o0ecreueH st 10CTyna K MECTOPOXK-
JICHUIO C MOBEPXHOCTH, BTOPBIE - JUI MOJTOTOBKH €r0 K OTPabOTKe, a TPEThU SIBIAIOTCS COO-
CTBEHHO IKCIUTyaTallMOHHBIMH, TO €CTh C UX MOMOUIbIO MPOU3BOAUTHCSA BbIEMKA MOJIE3HOTO HC-
konaemoro. Ha3BaHus TOpHBIX BbIpaOOTOK MPEUMYILECTBEHHO TrepMaHos3bluHble. OHu B Poccun
YKOpeHMIIUCh co BpeMeH [leTpa |. 1 oTpakaroT pa3nuuus MeXy HUMU 10 Py NPU3HAKOB: MO
CBSI3M C JHEBHOMW IOBEPXHOCTHIO, IO TIOJIOKEHUIO B IIPOCTPAHCTBE OTHOCUTEJIBHO BEKTOPA CHIIBI
TSKECTH, 110 OPUEHTHUPOBKE OTHOCUTEIHHO 3aJIEraHMsl TeJl MOJIE3HBIX MCKOMAaEeMbIX U BMEIIAlo-
HIMX TMOPOJ, MO HANpaBJICHHUIO MepeMelleHns 3a00s; M0 HallPaBJICHUIO NIEPEMEIICHHS TPY30B U
T.J.

ITo oTHOLIEHHIO K THEBHOW MOBEPXHOCTH BCE FOPHBIC BHIPAOOTKH AETATCS Ha OTKPHI-
Thle (MMOBEPXHOCTHBIE) M MOJ3eMHbIE. Pa3nmuyarh UX MOXHO MO (opMe MONEepPeyHOro CeueHUs.
Jl1s MoA3EMHBIX 3TO CeUeHHE 3aMKHYTO€ KOHTYPOM CTEHOK, a JUJISl OTKPBITHIX BHIPAOOTOK KOH-

TYp HOMECPCUHOI0 CCUCHUA OTKPBIT CO CTOPOHBI JHEBHOM IMOBCPXHOCTH. Cam o0beM BBIpa6OTOK



JUISL OIIPENIEIICHUs UX TUIIA IIPU 3TOM HE MMEET HMKAKOro 3HAadeHHUs. 'OpHBINA Kapbep OrpomMHas
1o 00beMy BbIpaOOTKa, HO OHA OTKPBITAsA, TaK K€ KaK M MeJIKasi 3aKOIyIIKa, a BOT Jake HEery-

Ookuii ypd ATO yKe Mo I3eMHasi BEIpadOTKa.

1.1. OTkpsIThIE (I0BEPXHOCTHBIE) BHIPAOOTKH

K HUM OTHOCSTCA 3aKONYIIKH, PACYMCTKH, KaHABBI, TPAHILIEH, Kapbepbl. JIEMEHTaMU
(GbopMBbI  BBIPAOOTOK SBJISIOTCS UX JHO (TIOJIOTHO) U OOKOBBIC CTEHKH. 3a00€M Ha3BbIBAOT TEXHO-
JIOTMYECKUH 351eMEeHT (OpMbI BEIPAOOTKH, KOTOPBIN NepeMelaeTcs o Mepe npoxoaku. B myp-
(e 3To 1HO, B IUTOJIBHE — TOPLIEBas CTEHKA, a B KaHaBe TO U Apyroe. Pazmep nomnepeuHoro ceve-
HUS BBIOMPACTCS MUHUMAILHO BO3MOXKHBIM U OTPEACIISIeTCs 3ajauaMi IPOXO/IKH, TITyOMHOH 3a-
JIETaHHUsI TEOJOTMYECKOro 00BEKTa, YCTOMUYMBOCTHIO OOKOBBIX CTEHOK M BOZMOKHOCTBIO obecre-
YEeHUs1 HOPMAJIbHBIX YCIOBUI BeIeHUS paboT.

KanaBbl npenctaBisior coboil He riy0okHe, HO NMPOTSKEHHbIE BBIPAOOTKH, KOTOpBIE
IIMPOKO MPUMEHSIOTCS Ha CTaJIUU TIOMCKOBBIX M OIICHOYHBIX PAa0OT AJisi OOHAKEHUS PYIHBIX TEIl
¥ KOPEHHBIX MOPO/I, 3aJIETAIONINX OJM3KO K TOBEpXHOCTH. [ TyOrHa KaHaB OOBIYHO HE MPEBbIIIa-
€T TpeX METPOB, a JJMHAa OT HEPBbIX J0 MEPBbIX AECATKOB MEeTpoB. OHM MPOXOAATCS OOBIYHO
0e3 KperuieHus, MM NpUAAeTcs TparneuueBuaHoe (puc. 1) momepedyHoe ceuyeHue, ¢ HAKJIOHOM
CTCHOK BHYTPb BBIPAOOTKH IOJ] YTIIOM €CTECTBEHHOTO OTKOCA, 00ECIIEUMBAIOMIETO UX YCTOHYH-
BOCTb (1IOpOJia CO CTEHOK He ocklnaercs). lllupuna kanaBel o nonoTHy 00byHO 0,6M, a Ha Mo-
BEPXHOCTH B 3aBUCHUMOCTH OT HAKJIOHA CTEHOK OT MeTpa U Ooiyiee. YToJl HakjIOHa CTEHOK 3aBH-
CHUT OT CTEIEHHU CBA3HOCTU MOPOJ], YEM YCTOHYMBEH MOPOAA, TEM Kpyde Yroj, CcleloBaTeIbHo,
MeHbIIe 00beM MPOXOAKH. [IJIst TIIMH YroJI €CTECTBEHHOTO OTKOca cocrasisieT 70°, Ui meckoB
50°, 118t CKambHBIX TIOpoJ 0Koo 90°.

TpaHmen ot KaHaB OTINYAIOTCS OOJBIIEH MPOTHKEHHOCTHIO, TITYOMHA UX MOXKET 10CTH-
ratb ISITU METPOB, IOITOMY MONEPEUHBIH MX MPOQUIb MOXKET OBITh CTYNEHYATHIM, C JONOIHU-
TEJIHBIMHU TUTOIIAJIKAaMHU — OepMaMH JUIs TiepeBaja mopoabl. MOXeT MpHu 3TOM MPUMEHSTHCS H
HCKYCCTBEHHasl Kpemb. TpaHilen oObIYHO MPOXOASTCS YK€ Ha CTaIUM OLEHKHU U Pa3BEIKU Me-
CTOPOXKJICHUM WIIM UX BCKPBITHS [Tl OTPAOOTKH.

3akonymka camasi MeJkas o0 00beMy TopHasi BbIpabOTKa, 3TO HeOousbmiasg ssmka. [Ipu-
MeHsieTCsl OOBIYHO MPH KapTUPOBAHUU U /7151 0TO0pa Mpod FOpHBIX MOPOJ] C MOBEPXHOCTH.

Pacuucrka - 3TO MCKYCCTBEHHOE OOHa)XX€HUE, HE TIIyOOKOe, HO OOJIBIIOE TIO TUIOMIAIH,
(dopma HenpaBUIIbHAS M OIPENENAETCs] KOHTYPOM HEOOXOAMMOTO BCKpBITUS MOpoabl. [Tpume-

HSETCS IPU U3YYCHUH TEOJIOTHYECKUX CTPYKTYp HIJIM 0TOOpa OOJBIINX O 00beMY MPOo.
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Puc. 1 . TunmoBoe ceueHUE KaHABEI

Kapbep — Oosnbiias no miomaay ¥ riryOMHe OTKpbITas SKCIUTyaTallMOHHAs BbIpaOOTKa

HeompeaeseHHON (OpMbl, 3aBUCSIIEH OT PaclolIOKEeHUs U MOP(OJIOrHU PYAHBIX Ten (puc. 2).

VYroabHbIE Kapbepbl HA3bIBAIOTCS TAK)KE pa3pe3aMHu.

Puc. 2. Kapwep CroitneHckoro xese3opyaHoro mectopoxxaenus (KMA).
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1. 2. Ilon3zeMHbIe TOpHBbIE BHIPA0OTKH

[To oTHOIIEHUIO K BEKTOPY CHJIBI TSHKECTH IOJI3€MHBIE TOPHbBIE BBHIPAOOTKU AETATCS Ha
TOPU30HTAIbHBIC, BEPTUKAJIBHBIC U HaKJIOHHBIC. [0 HampaBIeHUIO BeIEHHS ITPOXOTIECKUX pa-
00T pa3IMYaloT HUCXOJIINE, KOTJa OHM IPOXOAATCS CBEpXY BHH3, HJIM HAa BOCCTAIOIIUE, KO-
r71a BeAyTcs CHU3y BBepX. K BepTHKaJbHBIM OTHOCATCS IIypQ M IAXTHBIA CTBOJ, K TOPU30H-
TaJIbHBIM — IITOJIbHS, IITPEK, KBEPIUIAT U Jp.

T'opuszonmanvhvie 8bipabomxu

HIToJBHSA — B OTIMYKE OT JAPYTHX TUIIOB FOPU3OHTAIBHBIX BEIPAOOTOK MMEET HEIOCPEa-
CTBEHHBII BBIXOJI Ha JTHEBHYIO IIOBEPXHOCTb, HA3bIBACTCS TaK HE3aBUCHMO OT HAIPABJICHHS IIPO-
x01Ku. [IpuMeHstoTCs 17151 BCKPBITHS 00bEKTa C TTOBEPXHOCTH B YCIOBHUSIX PACUJIEHEHHOTO Pellb-
eda. Hagano BbIpaOOTKHU 3TO €€ YCThe, KOHEI — 3200, pa3audaloT TakKe KPOBIIO, MOJIOTHO U
OOKOBBIE CTEHKHU.

[TapameTpsl mTONEH MOTYT OBITH PA3MUYHBIME. JTMHA TOCTHraeT HECKOIBKUX KHUJIOMET-
poB, ¢opMa TONMEPEYHOro CEYCHHs TNPEUMYIIECTBEHHO TpANCHUEBUIHAS WM CBOIYATO-
IPSMOYTOJIbHAS.

JInst MITOJIEH M IPYTUX MOJ3EMHBIX TOPHBIX BHIPAOOTOK BBIJCISIOT IOHATHUS: IUIONIAb
HONIEPEYHOTO CEUCHHSI «BUEPHE» - 03 KPEIUICHUS; «B CBETY» - 3aKPEIUICHHAsl BBIPAOOTKa; «B
MPOXOJIKE» - C yYETOM HETOUYHOCTEH OTOOHKM KOHTYpOB TOPHOHM BRIpaOOTKH, mpuMepHo Ha 10 %
Oonbie cedeHus: «BuepHe». [Ipu mpoxojake MPHUICPKUBAIOTCS CTAaHIAPTHBIX Pa3MEpOB BBIpa-
OOTKH B €€ MONEPEYHOM CEYCHUH, KOTOPOMY MPUAAIOT MM (popMy Tparenuu, Koraa MpUMEHSFOT
JICPEBSHHYIO KPEIb WU CBOAYATO-TIPSIMOYTOJIBHYIO TIpH OETOHHOU Kpenu (Tabu. 1).

[Tnomans MONMEPeYHOro CEYCHUs «BUEPHE» PACCUUTHIBACTCS C YYETOM THAMETpa dJie-
MEHTOB KpeIu, LIMPUHBI 3a30pOB MEXAY KPENblo U CTeHKaMH BbIpaOoTku (puc.3). [lonepeunoe
ceueHHe BBIOMpaeTCs TakkKe U3 pacdeTa MPUMEHEHUs KPEelH, BBICOThI BBIPAOOTKH, 3a30pOB MEXK-
Ny Kperbio 1 OOKOBBIMU MOPOAAMHM, BBICOTHI M IIMPUHBI OTKATOYHOI'O 000PYIOBaHMS, IIUPHUHBI
CBOOOTHOTO TIPOX0/1a, BBICOTHI OaJTacTHOTO ciiosi. Jiist pacuera MIMPHHBI BBIPAOOTKH MO KPOBIIE
¥ TIOJIONIBE W TUIOMIA/IA CEUSHHS YIUTHIBAIOTCS JOITYCTUMBIC 3a30PbI MEK/Y CTEHKaMH, KPOBIIEH
BBIpAOOTKH M OTKaTOYHBIM 00OpYy/IOBaHHEM, KOTOpPbIE YCTAaHABIMBAIOT HA OCHOBAaHMM TpeOoBa-
HUH TeXHUKH 6€30IaCHOCTH U NMPUBOJATCS B CIIPAaBOYHOMN JIUTEpaAType.

Bce ropusoHTanbHbIe TOPHBIE BRIPAOOTKH MPOXOAATCS ¢ HEKOTOphiM moabemoM (0,002-
0,008) mst yaaneHust BOABI U3 BRIPAOOTKH CAMOTEKOM.

IITpexk— ropu3oHTaNbHas BbIpaOOTKa, HE MMEIOIAs HEMOCPEICTBEHHOTO BBIXO/a Ha
3eMHYIO0 TIOBEPXHOCTh, IPOXOAUMAs MO MPOCTUPAHUIO TEJ MOJIE3HBIX UCKOMAEMBIX MPHU HAKIIOH-
HOM MX 3aJIeTaHHH, & MIPH TOPU30HTAIHFHOM 3aJIETaHUU Tejla —B JIF0OOM HAaIpaBIIEHUH IO TIPO-

TSOKEHHOCTH MECTOPOXKACHUS (puc. 4).



Tabmauua 1

HJ'IOI.H&,I[I/I MOIIEPECUYHOTO CCUCHUSA T'OPU3OHTATIbHBIX 'OPHBIX BBIpa6OTOK

Tu- TpaneuueBuHas popMa MoNepeyHOro ce4eHus
IIOBBIC CmtomHas Kpemnb Bpazoexky ¢ Kpens Bpa30exKy ¢ 3aTSK-
ce- Kpenb 3aTSKKOM KPOBJIU KOH KpOBJIU 1 OOKOB
YEHUS
T- 2,6 2,7 2,9
2,0
T- 3,7 3,8 4,0
2,8
T- 4.8 4,9 5,2
3,7
P 2000 N
A
| ® O
o 8
PE——
2 H &
700 200

Puc. 3. Tunossie pa3sMEpbl CCUCHUA TOPHU3OHTAJIIbHBIX IMOA3CEMHBIX T'OPHBIX BBIpa6OTOK

TpaneuueBuIHON Gopmbl

KBeplll.JIaF - TOpHU30OHTAJIbHAas BI)Ipa6OTKa, HC nMCroIasd HETIOCPEACTBEHHOT'O BbIXOJa HA

3CMHYIO ITOBCPXHOCTD, IPOXOAUMAsA 110 BMCHIAOIIUM TOPOJaM HJIN IO TEJTY MOJIE3HOT'O UCKOIIa-

€MOT'0 oA YI'JIOM K UX INPOCTHUPAHUIO, Yalll€ BCCI'O BKPECT IIPOCTUPAHU.

OpT MMPOXOAUTCA MO MOMIIHOCTH IMOJIE3HOMY UCKOIIA€MOMY W HE BBIXOJMT 3a €ro mnpeac-

JIBI.




Pacceuka mpoxoaurcst U3 Ipyroil BEIpaOOTKHU MO/ JIIOOBIM YTJIOM K TENy IOJIE3HBIX HC-
KOTIaeMBIX, MOXET BBIXOJIUTH 3a €ro npenaensl. JimiHa o0pryHO Heboublasg U He npeBbimaet 20-

30Mm.
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Puc. 4. [ToazemHble TOpHBIC BBIPAOOTKHU: a — myp(; O — IITONBHS; B - MAXTHBINA cTBO (1)

¢ kBepuuaramu (2) u mrpexkamu (3).

Bepmuxanvnuie ebipabomku

Ilypd - BepTuKanbHas BIpabOTKa KBaJAPAaTHOTO, MPSIMOYTOJIBHOTO MIIM KPYTJIOTO ceyue-
HUS (11yp¢bl KPYTJIOro CEUEHUs] HOCAT Ha3BaHME JIyJI0K), UMEIoIasi HeMOCPEICTBEHHBIH BBIXO
Ha 3eMHYI0 OBEpXHOCTh. V3 myphoB HEepenKo MPOXoaaT FrOPpU30HTANIbHBIE BHIPAOOTKHU: pacced-
KU, KBEpIIIar, IITPEKH.

Hwmeer TUrOBBIE pa3Mepbl B CBETY M Yallle BCETo MPSIMOYTOJIbHYIO (hopMy IMomepeyHoro

ceuenus (puc. 5, 6; Tabxa. 2). [Inomans ceuenus mypda B 00IIEM CiIydae 3aBUCUT OT €ro Iiyou-
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upl. [ypdsr cevernem 0,8 u 0,9 M” mpoxosares Ha rayouny 10 20 M, mypdsr ceuernem 1,3 M
MPOXOAATCs Ha TIyOuHy 10 30 M, 3,2 M? IPeIyCMOTPEHO POXOAUTH Ha rybuHy 10 40 M. ITno-
aab CeYeHUs] M pa3Mepsl mypda BUepHE OnpeaenseTcss B 3aBUCHMOCTH OT TOJIIMHBI KPEIH.
JleficTBUTENbHAS TUIOMIAb CEYCHUS B IIPOXOAKE HECKOJIBKO Ooibine. JlomyckaeTcs yBenudeHue

romaau B 1,04-1,12 pasa.

Tabnuma 2
Tunoseie ceuenus mwypdos npsmoyronbHor popmer (OCT 41-02-206-81)

Tun Xapakrtepuctuka mypga T10Mmab MOMEPEYHOro CeYSHHs, M~ W Pa3Mephl, M
mrypga B cBery Buepne B npoxonke
| [IpssMOyTOJIBHBIA B OJHO 0,80 1,20 1,25 M

OT/ICIICHHE (1,0%1,25 m)
| To xe 0,90 1,40 1,50 m°
(1,0%¥1,50 m)
1 [TpsitMmoyroNbHBIN B ABa OT- 1,30 1,85 2,00 M-
JIEJICHUsT €  MOJABECHOM (1,25*1,60 m)
JECTHULIEH
i [TpstMOyTOJIBHBIN B JBa OT- 3,20 3,85 4,00 m*
JCIICHUS. C  JIEPEBSIHHBIMH (2,50*1,60 m)
JIECTHUIIAMH

[Tpoxomueckoe 3BEHO, KaK MPABUIIO, COCTOUT U3 TPEX YEJOBEK: JBOE HAa MOBEPXHOCTH,
oMH B 1rypde, IpH IUTOMIA M TIOIIEPEYHOTO CeYeH s Ooliee 2 M> Ha 3a00¢ MOTYT paboTaTh IBOE
POXOTYHKOB.

IlaxTHBIA cTBOT uMeeT Oojbluee, yeM Iypdsl ceuyeHue, 6onburyto riyouny. dopma
cedYeHHs1 0OBIYHO KBajpaTHas, pazmepoM oT 4—6 mo 10—16 Ve (B 3aBUCUMOCTH OT TJIyOUHBI,
o0beMa pabOT ¥ CPOKOB BBINTOJHEHHS). FIMeeT BBIXO/ Ha JTHEBHYIO TIOBEPXHOCTh; B HekoTo-
PBIX CIy4asiX HIaXTHBIN CTBOJI MPOXOIUTCS U3 TOPU3OHTAIBHBIX MTOJ3EMHBIX BBIPaOOTOK, Halpu-
Mep U3 IITOJICH, U Ha3bIBAKOTCS «CIETIBIMI.

I'e3eHK B OTIIMYME OT MIAXTHOTO CTBOJIA HE MMEET HETIOCPECTBEHHOTO BBIXO/1a HA JTHEB-

HYIO IOBEPXHOCTb, CIIYXKUT JIJIS CITyCKa I'PY30B U JIKOJIEH C BEPXHETO HA HM>)KHUE TOPU3OHTHI.

Haxnouuvie svipabomu

YKJI0H IPOXOIUTHCS TI0 MAICHUIO TIIacTa MoJIe3HOro uckomnaemoro. [Ipu moosrae moses-
HOTO MCKOTIAEMOTO HCIIOIB3YETCSI OOBIYHO ISl MTOIbeMa TPY30B C HMIKHETO0 TOPU30HTA HAa BEPX-
HUM.

BpeMcoepr Takke NpoXOAUTHCS MO NAJEHUIO MOJIE3HOI0 UCKOMAaeMOoro, HO B OTIIMYUE OT

YKJIOHA UCTIOJIB3YETCs IS CITyCKa IPY30B U JIIOAEH ¢ HUKHETO Ha BEPXHUU TOPU30HT.
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Boccraroumii - 370 BeIpaboTKa, KOTOpasi HE UMEET BBIXOA HA THEBHYIO TOBEPXHOCTh U

MIPOXOJUTHCSI CHU3Y BBEPX MO JIIOOBIM YTJIOM.
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Puc.5.Cxema mrypda (mpoekuust Ha BEpTUKAJIbHYIO IJIOCKOCTb):
a — IIpU KPETJICHUH! CIUIOIIHON BEHIIOBOM Kpemnblo; O - Ipu KpenjeHUH BEHIIOBOM Kpenbio
Ha cToMKax; 1- mypdonpoxoayeckuii HoJbeMHUK; 2 - BEHIbl; 3 — BEHTHISALMOHHBIN TpyOOmpo-

BOJI; 4 — OJIBECHAs JIECTHHIIA; 5 — Hacoc; 6 — 0ajps; 7 — NpeJoXpaHUTEIbHBIN MOJIOK.
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Puc. 6. TumoBoe npsMoyroiapHOE ceueHue Irypda ¢ BEHIIOBOH KPETbIO:
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1- Ganps; 2 - mporousl; 3 — paccTpensl; 4 — 0OIIMBKA JOCKAaMH; 5 — IIOJIBECHAsI JIECTHHLIA

2. CITIOCOBBI U CPEJACTBA BEAEHUSA ITPOXOJYECKHUX PABOT

2.1. FOpHOTeXHI/I'leCKI/Ie XaAPaAKTCPUCTUKHA U Knaccu(bukamm TOPHBLIX IIOPOa

OU3NKO-MEXaHUYECKUE CBOWMCTBA TOPHBIX TOPOJ SBISIFOTCS TJIaBHBIMU (PaKTOpamu,
OIpEeNENAI0IIUMU BBIOOP 000pYyA0BaHUS U TEXHOJOrUI0 100b14u. K Hanbosee cyiiecTBeHHbIM
U3 9TUX CBOMCTB OTHOCSTCS] KPEIIOCTh U YCTOMYNBOCTb.

Kpenocmbs — xoMIUIEKCHAs XapaKTEpUCTUKAa TOPHBIX HOPOJ, XapaKTepusyroulas UX
COIIPOTHUBIIIEMOCTh Pa3pyLIEHUIO U 3aBUCSIIAsA OT TAaKUX CBOMCTB KaK TBEPAOCTH, BA3KOCTb,
TPEIMHOBATOCTh, U OT HAJIUYUS NPOCIOEK W BKIKOUEHHUH. [[oHATHE KpemocTu BBEAEHO
npod. M. M. IIpoTobSIKOHOBBIM, KOTOPBIH MPENIOKHMI ISl €€ KOJIUYECTBEHHOW OLIEHKHU
Ucmonb30BaTh ko3 unuent kpenoctu f. B nepBom npubnmxennn Bennunna f odparHo
PONOPIMOHAIBHA TPEETy MPOYHOCTH MOPOJIBI MPH CKATHH O ¢y [1OCKOIBKY KOA(PPUIHESHT
KPENOCTU CBSI3aH C MPOYHOCTHIO MOPOJ, €r0 MOKHO PacCUUTaTh B MPOCTEHIIEM ciydae Io
dbopmye

f= 0,01 & cx.

I O - Ipenell MPOYHOCTH MOPOX MpH cxkatud, [1a, m1d MHOTMX MOpOX COCTaBiIAeT OT 5 110
200 MITa.

I'opHbIE TOPOABI IO CONPOTUBIAEMOCTH PA3PYIICHUIO OT BO3AEHCTBUS BHEIIHUX CHII
KJIAaCCU(ULIHUPYIOT 110 OTHOCUTENIbHOM KPENoCTH, yAeNbHON paboTe pa3pylieHus, Oypumo-
CTH U B3PbIBAEMOCTH.

Knaccudukanusga ropHBIX MOpoOA Mo Kpernoctu pazpadorana M. M. IIporonps-
KOHOBBIM B 1926 1. CornacHo 3To#l kiaccudukanuu Bce TOpHble MOpoAbl pa3doutel Ha 10 kaTte-
ropuii. K mepBoii kareropun otHeceHsl mopoasl HauBbiciiel kpenoctu (f = 20), k mecsroir —
Hanbosee ciaabsie wisiBy4re noposi (f =0,3),

Ha Bb1OOp MeTOna BeneHusl B3pbIBHOM OTOOMKHM TFOPHBIX MOPOJ OT MaccuBa OKa3bl-
BaeT BIMSHHUE 63Pbl6AeMOCmb, TIOJ KOTOPOU MOHUMAIOT CONPOTUBIIAEMOCTb IIOPOJBI pa3pyllie-
HUIO B3pBIBOM. B3pbIBaeMOCTh ONpeneisieTcss KOJIMYECTBOM ATAJIOHHOTO B3pBIBYATOIO BELE-
CTBa, HEOOXOIMMOTO JUTS Pa3pyIICHHs MOPobl 06BbeMoM 1 M (IoKasaTenb yIeIbHOr0 pacxoia
BB). lna onpenenenus yaenpHoro pacxona BB (KF/MS) IIPUMEHUTENBHO K KOHKPETHBIM I10-
pOJaM HCTIONB3YIOT pa3InyHble KIAcCU(UKALIUU MTOPOJ 110 B3phIBAEMOCTH, HarpuMmep Enunyio
KJaccuuKanuio nopo no 6ypuMocTH u B3pbiBaeMocT pod. A. @. CyxaHoBa.

bypumocms TOpHOUN MOPOIBI XapaKTEPHU3YET €€ CIIOCOOHOCTh COMPOTHUBIATHCS MPOHHUK-

HOBCHHUIO B HEC 6yp0BOF0 HHCTPYMCHTAa U HHTCHCHUBHOCTD 06p330BaHI/I${ B IOpOJC mIrypa UJin
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CKBa)XMHBI 1101 IEWCTBHEM YCUIIMH, BOSHUKAIOLINX NMpU OypeHuu. bypumocTs mopoisl xapak-
TEPHU3YIOT CKOPOCTHIO OypeHus (MM/MHH), peke — TPOAODKUTEIBLHOCTRI0 OypeHus 1 M mmypa
(MuH/M).

Enunas knaccudukanusa TOPHBIX NOpoa mo OypuMocTu paspaboraHa
[lenTpaibHBIM OHOpPO NPOMBIIIJIEHHBIX HOPMATUBOB IO TPYAY A HOPMHPOBAHUS TOp-
HOpa3BEJIOYHBIX paboT. BypuMOCTh — 3TO COMPOTHUBIAEMOCTh MOPOJIBI pa3pyLIAOIIEMy Iei-
CTBHUIO HHCTPYMEHTA B IIpoIiecce OypeHus. ,

OCHOBHOW KPUTEPHH JJIs1 OTHECEHUS MOPOJ K TOW WIJIM HHOM KaTErOPUU 10 OYPUMOCTH -
MalIMHHOE BpeMsi OypeHus 1 M mmypa B CTaHOApPTHBIX YclOBHUAX. B aToi kinaccudukanuu
nopoabl pa3ouTel Ha 20 KaTEropHii, a Mo OYpUMOCTH KIacCU(UIIMPOBAHBI TOJBKO B IpeJesiax
IV—XX xareropwii (tabn. 3). [Topoasr I—IIl xareropuii nmpegycmoTpeHo pa3pabaTeiBaTh OT-
OOMHBIMU MOJOTKAMH.

Hpyrue knaccudukauuu pa3zpaboTaHbl AJs pacyeTa HOPM U pPa3IUYHBIX pac-
XOAHBIX IIOKa3aTeled MPUMEHHUTEIbHO K OTIEIbHBIM IIPOU3BOJCTBEHHBIM IpOIECCaM
(manpumep, Ennnas kiaccuukanus TOpHBIX TOPOJ IO OYPUMOCTH M B3PBIBAEMOCTH, B OCHOBY
KOTOPOH MOJIOKEHBI CKOPOCTh OYPEHHUSI U YACIbHBINA Pacxo] B3phIBUATHIX BEIECTB).

Yemotiuueocms 20pHbix nopoo - 3T0 UX CHOCOOHOCTH COXPAHSATHh PaBHOBECHE MPHU 00-
HaXXEHUU. Y CTOMUYMBOCTH TOPHBIX MOPOJ] 3aBUCUT OT UX CTPYKTYPbl U (PU3UKO-MEXAHUUECKUX
CBOICTB, BEJIMYMHBI BO3HUKAIOIIUX B MOPOJHOM MACCHBE HANpPS)KEHHH. Y CTOWYUBOCTH MO-
pOJ SBISIETCS OJIHMM M3 OCHOBHBIX IMPU3HAKOB JJIsl BEIOOpA CHCTEM MOA3EMHON pa3paboT-
KM, OTIPEICIICHUS €€ MapaMeTPOB U CIIOCOOOB KPEIIEHUsI TOPHBIX BBIPAOOTOK.

[To ycTOHYMBOCTH TOpHBIE TOPOBI YCIOBHO Pa3zesieHbl Ha MATh TPYIIIL.

BecbMa HeycTOHUUBBIE TOpPHBIE NMOPOJBI, HE TONMYCKalOMe 0OHAXKEHUS KPOB-
71 ¥ 60KOB BbIpaOOTKU. K HUM OTHECEHBI IUIBIBYUHE, CHITYYHE U PBIXJIbIE TOPHBIE TOPOIBI.

HeycToliunBble TOpHBIE MOPOJBI, NOMNYCKAaIOIIME HEKOTOpble OOHakKeHHs OOKOB
BBIPAaOOTKH, HO TPEOYIOIINE BO3BEICHUS KPEeNu BClie] 3a IpoBeAeHueM BelpaOoTku. K Takum
IIOPOJIaM OTHECEHBI BJIaKHbIE MECKH, c1a00CIIEMEHTUPOBAHHBIN IpaBUil, 0OBOJHEHHBIE WU
CHUJIBHO pa3pyILIEHHbIE TOPHBIE TOPOABI CPEAHEN KPEMOCTH.

[Toponsl cpenHel yCTOMUYMBOCTH, AOMycKaroliue oOHa)eHHEe KPOBIM Ha CpaB-
HUTEJIBHO OOJIBIION TUIONIA/M, HO TPeOyIoUIe MOCTAHOBKH KpENu MpH JUIMTEILHOM OOHaxe-
HUU. DTO JOCTATOYHO YIJIOTHEHHbIE MATKUE MOPOJABl CpeIHENH KPEMOCTH, pexke KpernKue u
TPEIIMHOBATHIE.

YcroliuuBeie MOPOJBI JOMYCKAIOT O0OHaXEHHUsI KPOBJIU U OOKOB Ha OOJBIION
IJIoniaau, nojjaepxxanue TpeOyeTcs TOJbKO B OTAENbHBIX MECTax. JTO MATKUE, CpeHen

KpEnoCTHU U KPCIIKHUE ITOPOABI.
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OdeHb ycTOWUMBBIE AOMyckKaloT 0e3 moaaepkaHus OOHaXeHHS Ha OOJBIION

IUIOMIAN W JIITUTENbHOE BpeMs (necsaTku JieT). KpenuTh BBIpaOOTKH B TaKMX MOPOJAxX HE

TpebdyeTcs.

Tab6muna 3

Enunas kiaaccugukanus ropHbIX MOPOI M0 OyPUMOCTH OYPHJIBLHBIMHA MOJIOT-

KaMH H YJIEKTPOCBEPJIaMH /1Jisi HOPMHPOBAHHS TOPHONPOXOTUYECKUX PadoT

Kareropus
OpOJI IO
OypuMOCTH

Koad-t
KpenocTu

f

HanmenoBanune rmopon

0.1

I'muna cyxas, peixias B orBanax. JI€cc pbixiblif, BinaxkHbiid. [le-
cok. Cymech poixias. Topd u pacTuTenbHbIN ol 0e3 KOpHel

0.3

I'paBuii. Cyraunok nerkuii, néccoBuaubiii. Topd u pactu-
TEJIbHBIN CJI0HM ¢ KOPHSAMHU UJIM C HEOOJBIION NPUMECHIO MEJIKOW rajb-
KU U 1IeOHs

0.5

lNanpka pazmepom ot 10 1o 40 mm. I'nuna msarkas xupHas. Ilec-
YyaHO-IJIMHUCTBIE IpYHTHL. [pecBa. Jlen. Cyrnunoxk Tsoxensiid. [lleGenp
Pa3JIMYHBIX Pa3MEpPOB

0.8-1.0

lNanbka pazmepom ot 41 10 100 mm. ['muHa cnanueBaras, Mo-
penHast. ["anieyHo-111€0€HNUCTBIE TPYHTHI, CBsI3aHHbIE IIMHOM. [lecuano-
TJIMHUCTBIE TPYHTBI, CBA3aHHbIC ININHOM. [lecuaHO-TIIMHUCTBIE TPYHTBI C
BKIIIOYCHHEM TaJIbKH, MEeOHS 1 BayHOB. COJIM MEJIKO- ¥ CPETHE3ECPHH-
ctble. CYTIIMHKHU TsKeNble ¢ IPUMEChIO 1IeOHsI. YTIM BecbMa MsATKHE

1.2

AJEBpOIUTHI INTUHUCTBIE, C1a00 CLIEMEHTUPOBAHHbIE. APrUJIIIUTHI
ciabple. KoHrinomeparsl ocajouHbIX MOpoA. MapraHiieBble OKUCHBIE PY-
16l. Meprens riauHucTbIi. Mep3nble nopoasl I—II kareropuu. Ilecua-
HUKH, c1a00 CIIEMEHTUPOBAHHbIE C TIECYAaHO-TIIMHUCTBHIM [IEMEHTOM.
Yrim msrkue. Menkue sxenBaku ¢hochopura

VI

1.6

I'unic nopuctelid. Jl0J1OMUTEL, 3aTPOHYTHIE BhIBETpUBaHuEM. JKe-
JIe3Hast pyaa — CUHbKA. VI3BECTHSAKYM OTabKOBaHHbIE. Mep3ible opo-
1sl 11—V kareropuii. Menosble noposl Msrkue. Mepreib HeM3MEHEH-
HBIN. Pyzibl OXpUCTOTIIMHUCTBIE C BKIIFOUEHUEM JKEJIBAKOB Oyporo xe-
ne3nsika 10 50%. Ilem3a. Cnanusl yrauctsie. Tpenen. Yriu cpeanei
KPENOCTH C SICHO BBIPA)KEHHBIMH IUIOCKOCTSIMH HAIlJIACTOBAHUS

\l

2.0

AJIEBpOJIUTHI IUIOTHBIE TIMHUCTHIE. [ UTIC IIOTHBIN. [ TMHBI ec-
yaHUCTHIE. Jl0TOMUTHI HEW3MEHEHHbIE. MapTUTOBBIE py bl MsTKue. Vi
TJIOTHBIM METKOBOIHBIN. KOHIIIOMepaThl 0caiouHbIX OPO/T C U3BECTKO-
BO-TJIMHUCTBIM [IEMEHTOM. Mepresb n3BeCTKOBUCTHIN. OMOKHA TOHKO-
3epHUCThbIE. CUIBBUHUTHI C MPOCIONKaMU KaMeHHOU cou. CraHibl
CUJIbHOBBIBETPEJIBIC: aCIIUIHBIC, XJIOPUTOBBIE, CIIOAUCThIE. ClIaHIbl
OXPHUCTBIE U YIIIUCTHIE C MPOCIOWKaMU IIMHBL. COJIb KAMEHHAs ¢ Mepre-
JUCTBIMH TIPOCIIONKAMH 1 BKJITFOYeHHEM aHTUApUTa. COJIOHYAK TIIIOTHBIMH.
Y1y BbllE CPEJHEN KPEIOCTH

VIl

2.0-3.0

AHTpanuTel U Ipyrue Kpenkue yriu. AprujuIiuTsl CpeIHEN
mioTHOCTH. [ 'muHbI oTBepAeBine. JKene3Hble pyabl — MsTKue. 3mee-
BUKH C BKJIIOUeHHeM acbecta. Koryenansl 30HbI BblenaunBanus. Kap-
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HayuT. Pakymednuk. CBUHIIOBO-IIMHKOBBIE OKHCJICHHBIE pyabl. CHIlb-
BUHUTBI MEJIKOKpUCTAIUTHYECKUE. CIaHIbl: MeTaMOP(H30BaHHBIC XJI0-
PHUTOBBIE; KATBIIUTO-XJIOPUTOBBIEC; TIIMHUCTHIE, YIITUCTO-TJIMHUCTHIC, Clla-
obie necuanucteie. Tydsl BeiBeTpenbie. Mepsinsie nopoas! VI—VII xate-
ropuit

ANEeBpOIUTHl I1€CYAHO-TJIMHUCTBIE. AHTpPalUUThl IUIOTHBIE U
BECbMa Kpenkue Bsi3kue yriu. COBEpIIEHHO BBIBETPEIIbIE KAOIUHU3HU-
pPOBaHHBIE: T'PAHUTHI, TPAHOJUOPUTHI, AUOPUTHI. [[naba3sl COBEPLIEHHO
BBIBETpEible. BbIBeTpenble jKele3Hble PYAbl IOPUCTHIE, HW3BECTHAKU
Meprenucteie. JIuMonuTel. Men mioTHbli. [lecuanvku BeIBETpeEIIbIE Kao-
JIMHA3HPOBAHHBIE U INIMHUCTBIE KPYNHO3epHUCTHIE. COBEPUICHHO BBIBET-
pernble KaOJIMHU3UPOBAHHbIE NOPQUPUTHI, CHEHUTHI. CoJb KaluiHasi.
Ty(bl, 3aTpOHYThIE BEIBETPUBAHUEM

ArnaruToBas caxapoBuaHas pyzaa. bpexkuuun pyasble. ['paHuTs
CUJIbHOBBIBETpEIbIE. | nIico-anruaput. JlyHuThl CUIIbHOBBIBETpENbIE. Py-
16l OYpO’Ke-JIe3HSIKOBBIE OOJIMTOBBIC. 3MEEBUKH CHUIIbHOBBIBETpEbIe. W3-
BECTHSIKM MEprejIuCThle cpeiHer kpernocth. KoHrnomeparsl ¢ INIMHU-
CTbIM LieMeHTOM. [lepunoTutsl cuiibHOBBIBETpenble. [lecuanuku ¢ rim-
HUCTBIM LIeMEeHTOM. CJIaHIbl TTIMHUCTBIE, KPUCTAJUIMYECKHE: CIIOASHBIC
CEpUIIUTOBBIC U TAIBKOXJIOPUTO-BBIE YIIHUCThie U roproune. Cynbhun-
HO-MEJHO-HUKeNeBble pyAbl. DochopuTsl ciaboCIeMEHTHPOBAHHBIE
JenBakoBble. LlepyccuToBble pyibl.

Xl

5-6

AJeBpONTHl C BKJIIOUEHUEM KBapla. AM(UOOIUTHI BBIBETpE-
Jble. ApriyuiuThl MI0THBIE. bepe3uTtsl BoiBeTpenbie. bokcutsl ciabo
YIUIOTHEHHbIE. bpexkunu [KacnepouIHOKBAPLEBbIE U POTOBUKOBBIC
KBapIIeBbIC, B 3HAUMTEIBHON CTENICHN pa3apoOieHHbie. ['Heiickl OnoTu-
TOBBIE U MTUPOKCEHOBBIE pa3pylleHHbIe. CHIbHOBBIBETPEIIBIE IPAHUTBI,
IpaHOAMOPUTHL, 1uala3bl. JlyHUTHI BbIBETpelble. Pyabl reMaTuTOBbIE U
MapTUTOBBIE. 3MEEBUKH BbIBETpEbIE. VI3BECTHAKM KPYIHO3EPHUCTBHIE,
MpPaMOPHU30BaHHbIC, OJOMUTH3UPOBaHHbIE. KBapLWTBI BBIBETpEIBIE
MuHepanu3oBaHHble. Kouenanusle pyasl BeIBETpENble. MapraHiessle
pyasl KpynHo3epHHCTBIE. [lepumoTuThl BeIBeTpeinble. llecuanuku ¢
U3BECTKOBBIM LIEMEHTOM. POrOBUKM BBILIEIOYECHHBIE, IKEIIE3UCTHIE.
CrnaH1bl U3BECTKOBO-XJIOPUTOBBIE, N3BECTKOBO-TJIMHUCTHIE, CEPUILIUTO-
Bbl€ U KBapleBO-CEPUIIMTOBBIE, aM(PHUOOIOBbIE, MIOTHbIE TTTUHUCTHIE.
CynbuaHble CBUHIIOBO-IIMHKOBBIE U MeIHO-HUKeNeBble pynbl. Tydsl
anpouTogupoBbie. PUITUTH HEOKBApPIIOBAHHBIE

Xl

Brierpensie annme3utsl. Anaruto-HedenrHoOBas pyna. Aprui-
JIMTHI BECbMa IJIOTHBIE. AHTMIPUTHL. ba3anbTel, 3aTPOHYTHIE BBIBETPH-
BaHueM. bepe3utsl ciiaboBbiBeTpenbie. bokcuThl mioTHbie. BriBeTpe-
able ra00po, THeHCHl, IpaHUThl, auada3bl. JIMOPUTHI BBIBETpENbIE
KpynHo3epHUcThie. J[0JOMUTHI TUIOTHBIE. JIyHUTBI CUIBHOCEPIIEHTH-
HU3UpOBaHHbIE. KBapleBO-TypMalMHOBBIE BBIBETPENBIE MOPOIABI U
KBapleBble KUIbHBIE TOPOJbI C MPOXKUIKAMHU CYIb(UIOB. 3MEEBUKU
HEU3MEHEHHBIE. MI3BECTHAKM CPEIHE3EPHUCTHIE TUIOTHBIE JOJIOMUTH3H-
poBanHble. KBapueBo-kapOoHaTHble mopoabl. Ksapiwmrel  cnabo-
BBIBETpENbIE MUHEpPAIN30BaHHblE. MenHokomuenanuble pyasl. KoH-
TJIOMEpAThl C TaJIbKOW M3 U3BEPKEHHBIX MOPOJI C U3BECTKOBBIM LIEMEH-
TOM. JInnapuTel cCHIIbHOBBIBETpENbIE. [lecuaHnKy apKO30Bble MEIUCTBIE.
[Tonmumerannuueckue pyabl cpeaHesepHucTsie. [lophupsl CHIBHOBBI-
BETpEJIbIE KBaplLEeBble. POrOBUKM MMPOKCEHO-IUIArMOKIIa30BbIe. BriBe-
TpeJble CUeHUTHI, ckapHbl. CiaHIbl OECKBaplIEBbIE; XJIOPUTOBBIE, XJIO-
PHUTO-CEpULIUTOBBIE, KpENKUe TIIMHUCTbIE. DPOoChOpPUTHI IJIACTOBBIE.
Cnabo XpOMHUTOBBIE PY/Ibl B CEPIEHTHHUTAX
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X1l

8-9

AMQPUOOIUTHI CpemHe3epHUCThIE. AHIE3UTHl KPYITHO3EPHHU-
CThIe BBIBETpesble. bepe3nThl HeBbIBeTpenbie. ['ab0po KpymHO3epHU-
cTble BbIBeTpesnble. CraboBhIBETpEble TPAHUTHI, TPAHOAUOPUTHL, THa-
0a3bl. [[nopuThl BRIBETpEbIE CpeiHe3epHUCThIC. JKene3Hble py/Ibl Mar-
HETUTOBBIE M MapTUTOBBIE IJIOTHbIE. 3MEEBUKHU IUIOTHBIE. M3BECTHSAKM
MEJIKO3EPHHUCTHIE JOJIOMUTU3UPOBAHHBIE M CIA0OCKapHUPOBAHHEIC.
KBapuuTs! kpyrHo3epHUCThIE BbiBeTpenbie. KepaTodupsl opynenensie
kBapueBble. Koyiuenan MeaHblid. JIMMapuThl BBIBETPEIIBIE KPYITHO3EP-
HUCTbIe. MarHe3uTsl MEJIKOKpUCTAIUIMYECKHE. MOHYHMKUTBI BBIBETPE-
nbie. Pynibl NEHTIaHAUTOBBIEC U TUPOKCEHOBBIE MEHO-HUKENEBbIe. [lec-
YaHUKWA MEIUCThIEC, MEJIKO3EPHHUCTBIE C U3BECTKOBO-KPEMHHUCTBIM ILie-
MeHTOM. [lupokceHuThl opyzaeHenble. Pyabpl moauMeTraminueckue ¢
kBapueM. [lophupsl BbIBeTpenble KpymHO3epHUCTHIE. Pyabl cynbhu-
HbIE MAaCCUBHBIE. XpPOMUTOBBIE PY/bl B CEPIICHTUHUTAX

XV

9-10

AHZE3UTHI CPEIHE3EPHUCTHIE BBIBETpENbIe. bepe3uTsl IMIIOTHBIE.
['a60po n3meHeHHble. KpynHo3epHUCTbIE: THENCHI, TPAHUTHI, IPAHOAMO-
puthl. Jxacneponipl JpoOaeHble 1 UHTEHCUBHO TpeuluHoBaThle. J(nada-
3bl KPYITHO3EPHUCTBIE MarHETUTO-TEMATUTOBBIE.

XV

11-12

3MeeBHKH BeChMa IUIOTHBIE. I3BECTHSIKM TOHKO3EpHUCTHIE Oapu-
TU3UPOBaHHbIE MJIOTHBIE. KBapIieBbIe 30J10TOHOCHBIE JKUIIBI € OOJIBIINM
coJiepxaHueM cynb(puaos. KBapiuTel TpelMHOBaThIE MUHEPAIN30BaH-
Hble. MeHO-nop(rpoBble KPYIHO3EPHUCTBIE Py ibl. OMOKH KPEMHHCTBIE.
Ilermatute! cirouCTBIE OJIOBOCOACpkKaIKe. llepuioTuts! cia-
OoBbIBeTperble. [lecuaHuKy MIIOTHBIE CpeiHe3epHUCThIE. [TMpOKCEHUTHI
u3MeHeHHble. [lophupsl BEIBETpeble CpeTHe3epHUCTHIE KBaplieBbie. Po-
rOBHUKHM opyzeHelnble. CHeHUTHI cpeiHe3epHucThie. CKapHbI c1a00BbIBET-
peinble. JInnapuTsl BEIBETPENbIE CPENHE3EPHUCTIE. MarHe3uThl OKBap-
noBaHHble. Cl1aHIbl OKBapLIOBAHHBIE: INIMHUCTHIE, YIIIMCTO-TIIMHUCTBIE,
CIIFOAMCTHIE, XJIOPUTOBBIE, CEPULIUTOBBIE, KPENIKUE INIMHUCTHIE, [IECYAHU-
ctble, puuThl. Cyab(uHbIe MarHETUTOBBIE pybl. TUTaHO-
MarHeTUTOBBIE Py/bl KpynHo3epHUCThIE. Tydonecuanuku. [InoTHbie
XPOMMTOBBIE PY/Ibl B CEpIEHTHHUTAX

XV

13-15

AnbOuTodupbl HeM3MeHEeHHbIE. AMPHUOOIUTBHI MEIKO3EPHUCTHIE.
bepe3utsl okBapLOBaHHBIE 30510TOCOAepKamme. CpeaHe3epHUCThIE: Tpa-
HUTBI, TPAaHOUOPUTHI. J[acriepouabl TpeluHoBaTele. [[kecnunnTsl, 3a-
TPOHYTble BbIBeTpHUBaHUEM. Jlnabas3bl cpenHe3epHUCTHIE. Jl0IOMUTHI
OKBapIIOBaHHbIE. Py/bl pacciiaHIIOBaHHbIE MarHETUTOBBIE, T€MATUTOBbIE
U OKpeMHelble Oypble »kene3Hsakd. Mpamopsl. KBapi KuiibHBIN Tperu-
HoBatell. Keparopupsl HeusmeneHHble. KomuenaH oOKBaplOBaHHBII.
Konrnomepats! U3 rajgek U3BEp>KEHHBIX TOPOJ] C KDEMHHUCTBIM LIEMEHTOM.
Pynel OpayHuT-nicunomenaHoBble. MOHYMKHTBI, HE 3aTPOHYTHIE BHIBET-
puBaHueM. IIMpokceHHTHI os0OBOpyaHBIE. Pynbl NoimMmeTauIndecKue
MEJIKO3EpPHUCTBIE ¢ TpeobiafganueM nupura. ['panur-nopdupsl BechbMa
IUIOTHBIE MEJIKO3EPHUCTBIE KBaplLEBble. Pynbl CBHHIOBO-LIMHKOBBIE U
CypbMsiHBIE C ITpOKUIKaMH kBapua. CkapHbl ¢ opyne-HeHueM. CriaHIbl
acriuanble. Tydsr nopoupossie. Tyddursl n3BecTkoBbie nopucteie. Ty-
¢doOpexunn anpouToGUpoB. OUIUTUTHI.

XVI

16-17

Anrburodupsl kBapueBbie. ba3zansTsl mopucteie. ['abbpo cpen-
He3epHHCThIe. ['a00po-ampubomuTel. CpenHe3epHUCThIE THEHCHI. J(1o-
PUTHI C BKIIFOUEHUEM PYJIHBIX MHHEPANOB. [[yHUTHI CpeTHE3EPHUCTHIE.
MarHneTuToBbI€ PyZAbl C BKIOYEHHEM CKAPHOBBIX MHHEpanoB. M3Bect-
HSKA CHJIBHOOKBApIIOBaHHBIE. KBaplieBO-TypMaIHMHOBBIE MOPOIbl H
KBapleBbI€ XKIWIbl C HEOONBIIUM coziepskaHueM cynb@uuoB. KBapuutel
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MeJIKO3epHUCThIE. KBapUThl BTOPUYHBIE C TPOCIONKAMU KEJIE3HOU PY-
JABI. KOJI‘-Iel[aHBI CUJIbHOOKBAPIIOBAHHELIC. .HI/IHapI/ITBI MCJIKO3CPHUCTBIC.
Pyner OpaynurtoBsie. [lepumotutsl cpennesepuucTeie. [lecuanuku kpem-
uucteie. [lophupsl cpeanesepHUCTbie, KBapleBble. PoroBuku ruapore-
matutoBble. [lopduputel cpennezepuuctsie. CUIEPUTH OKPEMHEHHBIE.
Ckapnbl rpaHaTo-mupokceHoBbie. DochopuThl OKpeMHEHHBIE. XPOMHTO-
BbI€ PYJIbl MEJTKO3EPHHUCTHIE

XVII 16-17 AnpOuTOQUPHl TUIOTHBIE KBapleBble. ba3anbTel cpeqHe3epHH-
CThle. MeNKo3epHUCThIe: Tab0po, TPaHUTHI, TPAHOJUOPHUTHL. | peii3eHbl
cpenHe3epHHUCThIC. [kacnepou bl CHIIBHO OKpEeMHEHHBIE. J[KecnInTh
wiotHble. Jlnaba3pl Menko3epHUCTHIE. J(MopuThl okBapuoBaHHBIE. Jly-
HUTHI IJIOTHBIE. Pyabl MENKO3EepHUCTbIE MAarHETUTO-TEMAaTHUTOBBIC. 3Me-
eBHKH OKpeMHEHHbIC. VI3BecTHsKHM KpeMHHCThIe. KBapi KmibHBINH O3
cynb(huI0B. MUKPOKBApIUTHI ¢ cyiabduaamu. Komuenansl TOHKO3EpHH-
CThle OKBapuoBaHHble. [lermarutel cnaOble. [lecyaHWkM KpeMHHCTBIE
wiotHble. [lopdupsl oueHb IMUIOTHBIE KBapleBble. POoroBuku c KBapil-
TYPMaJMHOBBIMH NPOXMIKaMU. CHEHHTHI IUIOTHBIE U HE(EIHHOBBIC.
Ckapubl maronuto-refieH0eprutoBbie. CiaHIbl KpeMHUCTBIE. TpaxuThl
CpeaHe3epHHUCThIC. SINIMBI IUIOTHBIE.

XVII 17-18 AHne3uTHl 110THEIE. bazanbTel Menko3epHucThIe. ['Heich OUoTH-
TOBBIC, OMOTUT-TPAaHATOBBIC ¥ ITUPOKCEHOBBLIE OKBApIIOBaHHbBIC. | peiize-
HBI KBapIeBbIe. MeITKO3epHUCTHIC TUOPHUTHI. KBapiieBbie OpeKkdnu ¢
KBapIIeBbIM IIEMEHTOM. MUKPOKBapPIIUTHI C MPOXKIIIKaMu kBapia. Kepa-
Toupsl Menko3epHucToie. [lecyannku MI0THRIE KBapUTOBUIHBIE. CHe-
HuT-niopdupsl. [Tophupsl kBapiiesie. [lophupUThl MEIKO3EPHUCTHIC
BecbMa IIOTHBIE. PoroBuku sxejesucroie. CHEHUTHI BeCbMa IIJI0THBIE
MeJko3epHUCThIe. CKapHbl MEJIKO3epHUCTBIE. CIIaHIIbl SIIIMOBBIE KPEM-
HUCTBIC. TUTAaHO-MarHEeTUTOBBIE PY/IbI MEIKO3EPHUCTHIC. TPaxuThl MeJ-
KO3EpHUCTBIC, BEChMa IUTIOTHBIE. SIIIMBI BeChbMa TUIOTHBIE.

XIX 18-19 AnpOUTOGUPHI CHITFHO OKBAPIIOBAHHBIE MEITKO3EPHHCTEHIE.
BecbMa mutoTHbIe: aHAe3UTHI, 6a3as1bThl. Mukporpanutsl. xecnuiu-
THI OYEHB TUIOTHBIC. BechMa TUIOTHBIE: raba3bl, TUOPUTHL. Pybl
IUIOTHBIE TeMAaTUTOBBIE. MUKPOKBAPIMTHI HeM3MeHeHHble. Komuenan-
HBIE MEITKO3EPHHUCTHIE CUIIPHO OKBAPI[OBAaHHBIC, OPEKYHEBUIHBIC DY IbI.
[Tecyanuky Hen3MeHeHHbIE KBapIUTOBHAHBIE. [Topdupsl Becbma
IJIOTHBIE, COBEPIICHHO HE 3aTPOHYTHIE BEIBETpUBaHUEM. PoroBuku
BEChbMa IUIOTHBIE JKesle3ucThle. CKapHbl OKPEMHEHHBIE.

XX 20 TuTaHO-MarHeTUTOBBIE Py/AbI BECbMa IUIOTHBIE. SIIMBI HEU3MeE-
HeHHbIE. HeM3MeHEeHHbIE — CIIUBHBIE: aHIE3UTHI, JUKECITUIUTEL. ba3ans-
Thl. JKese3Hble pyAbl HEM3MEHEHHBIE TeMaTUTOBBIE ClIMBHBIE. KBapI
ciauBHOU. KpeMeHb. MUKpPOKBapIUTBI OUYEHB IJIOTHBIE CIMBHBIE. MUK-
porpaHuThl. POroBuKM MarHeTuTO-poroBOOOMaHKOBbIE U MarHETUTO-
Bble. CKapHBI NHTEHCUBHO OKPEMHEHHBIE. THTaHOMAarHETUTOBBIE HEU3-
MEHEHHBIE CIIMBHBIE Py/bl. SIIIMBI B BBICHIEH CTEIEHH IUIOTHBIE CIIUB-
HBIE

2.2. Cnnoco0bl MPOX0AKH FOPHBIX BLIPAOOTOK
ITpoxoaka ropHbIX BBIPAaOOTOK TpyAoeMKuil mporecc. Crenndurka reosoropazBeouHbIX
paboT B TOM, YTO OHHU BEAYTCS IMPEUMYIIECTBEHHO B YCJIOBHUSAX C HE JOCTAaTOYHO Pa3BUTON MH-

bpacTpyKTypol WM MpU €€ MOJHOM OTCYTCTBUU. [Ipoxo/ika TOpHBIX BBIPaOOTOK MOXET OCY-
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IIECTBIIATHCS TPEMsI OCHOBHBIMH cIlocoOamMu: 1) MeXaHHW3MPOBAaHHBIM C IMPUMEHEHHUEM CIICIH-
aIbHBIX 3E€MJIEPOMHBIX MAIWH; 2) BPYYHYI C NPUMEHEHHMEM IIAHIEBOTO MHCTPYMEHTA; 3) C
IpUMEHEHHEM OypOB3pPBIBHBIX PaloT.

CriocoObl IPOXOJKHM BBIOMPAIOT B 3aBHCHMOCTH OT T€OJIOTHYECKUX M reorpado-
HKOHOMHYECKUX YCIOBHI M MaciuTaboB MpOXoAuecKux padboT. ['eonornyeckue mapamerpol CBO-
JATCA K (PU3MKO-MEXaHMYECKHM XapaKTePUCTUKaM TOPHBIX MOPOJI, MOITHOCTH HMOKPOBHBIX OT-
JIOKEHUM M CTaJMM Te0JIOropa3BeOYHbIX paboT, ONpeAesonieil MaciTadbbl 1 HHTEHCUBHOCTD
pabor.

MexaHU3upOBaHHbIM cI10CO0 MPOXOAKH BO3MOKEH B MSTKUX, ChITYYUX, BA3KUX TpPEIIU-
HOBaThIX TOpHBIX mopoaax (I — V kareropuil) U MmpeaycMaTpUBAEeT UCIOJIB30BAHUE IKCKABATO-
poB, Oynba03epOB, CKPENEpOB M HEKOTOPHIX APYrux arperaroB. Hambosee menecooOpaszeH Ha
CTaJUH MOMCKOB U Pa3BEIKU C OTHOCUTENIBHO OOJBIIMMU 00BEMAMU MPOXOTYECKUX paboT.

IIpoxoaka BpyuyHYIO OCYHIECTBIISIETCS IPU HEOOJIBIIMX 00beMax paboT MM MPU HEBO3-
MOKHOCTH NPUMEHEHMS 3€MJIEPOMHBIX MAalIMH B PBIXJbIX, MSITKMX U TPEIIMHOBATHIX T'OPHBIX
nopojiax. B HEKOTOpBIX ciryyasx BO3MOXKHA MPOXOJKA BPYYHYIO B KPENKUX TPEIIMHOBATHIX WIIU
CJIOMCTBIX OPOAAX C IPUMEHEHUEM KIMHBEB.

B tBepabix nopoaax kateropuit VI — XX u Mep3nbIx Nopogax Bcex KaTeropuil npoxoaka

TOPHBIX BBIPAOOTOK OCYILECTBIISICTCS C IPUMEHEHHEM OYypOB3PBIBHBIX paboT.

2.3. BypoB3pbIBHOIi c10c00 MPOXOAKH FOPHBIX BHIPA0OTOK

ITpu pa3Benke MecTOpOKIEHUNH OYypOB3pbIBHBIE pabOTHl HanOoJee MIMPOKO MCIIONIB3YIOT
B IIpOLIeCCe MPOBEACHUS TOPHBIX BBIPAOOTOK, pexe BBP mpumeHstoT B reosnoropasBeqoyHbIX
NapTUSX TPHU MPOKJIAIKE HA3eMHBIX TPAHCIIOPTHBIX TPACC B TOPUCTONH MECTHOCTH U IPH COOPY-
KEHUU TPOU3BOJCTBEHHBIX IUIOIIAJIOK, C KOTOPHIX OCYLIECTBISIOT Pa3BelOYHOE OypeHue Wiu
IPOBOJIAT MOJ3EMHBIE TOPHBIE BHIPAOOTKU. DTH paboThl HanboJee pacpoCcTpaHeHbl IPH OTOOH-
Ke TOpoJ cpeHeil U BhIe cpeHeii kpenoctu (kodddurment kpenoctu f > 2). Hasnauenue Gy-
POB3PBIBHBIX PA0OT — MpeABAPUTEIBHOE PHIXJIEHUE CKAJIBHBIX TOPO/I.

byposspvienvie pabomwi (BBP) — 5mo Komniekc 63aumoC6A3aHHbIX MEXHOI02UYECKUX
npoyeccos, 8bINOIHAEMbIX C Yelblo OMOOUKU U OPOOIEHUSA CKATbHBIX 2OPHBIX NOPOO NPU NPOXOO-
Ke 20pHblx ebipabomok. BBP cocmoam u3 HecKOIbKUX nociedo8amenbHulX npoyeccos. bypeHue
WNYpoe (CKeadCun), pasmeujeHue 6 Hux 3apsa0oe BB (3apsoicanue) u 63pvieanue smux 3apsaooe.

CkBaXMHBI IPEAHA3HAYEHBI JUIA pa3MelieHus 3apsios BB.

[lImyp mnpencrtaBisieT coOOM HMCKYCCTBEHHOE IMJIMHAPUYECKOE YIIIyOJieHue (KaHaur)
B TOPHOH TOPOJIE TUAMETPOM JI0 75 MM U TIyOuHOU 110 5 M. CKBaXHMHOW HA3bIBAIOT KaHAJ IH-
JUHIpUYECKOl (HOpMBI JIFOO0r0 auamerpa riryOouHoi Oosee 5 M win at000H TiyOMHBI JHaMeT-

poMm Gomee 75 MM.
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B3peiBHBIE pabOTBl - 3TO pabOTHI MO 3apSHKAHUIO U B3PBIBAHUIO 3aPSI0B B3PHIBUATHIX
BemiecTB (BB).
3apspkaHHEeM Ha3bIBAIOT MPOIIECC Pa3MEIICHUS 3apsijia B 3apsSaHON Kamepe, B3phIBAHHEM

— Ipoliecc IPOU3BOJICTBA B3pbIBa 3apsiaa BB

2.3.1. 'opnonpoxooueckuii yukn

TexHoNMOrMYecKuii KOMILUIEKC MPOXOAKH TOPHOW BBIPAOOTKH BKJIIOYAET COBOKYITHOCTD
OTJIEJIbHBIX IPOLIECCOB U ONEPALU, KOTOPBIE BBIIOJIHAIOTCS B ONPEAEIECHHON MOCIIE10BaTENb-
HOCTH.

B cocTaB paboT Ha 3a00€e BXOJAT: OCHOBHbBIE TPOXOJUYECKHE OINEpalu; B3phIBHbIE pado-
Thl U BEHTWISILMS; COCTABICHHUE T'€0JI0TMYeCKON JTIOKYMEHTAIIUH.

OCHOBHBIE TIPOXOJYECKHE ONEpalMy BKIIOYAIOT: OypeHHe HITypoB; YOOPKY MOPOJIBI;
KpeTUICHHE TOPHOW BRIPAOOTKH; BCIIOMOTATENIbHBIC ONepaniy (MOHTaX 000pyIOBaHHS, YCTPOii-
CTBO OCBEIICHHUSI, BOAOOTBO/I, HACTUJIKA ITyTeH U JIp.).

Bce 311 paGoThI BBIMIOTHAIOTCS B ONPEAEICHHON MOCIeI0BAaTeIbHOCTH TOPHOIIPOX014e-
CKOU Opurasoil.

T'opnonpoxoodueckuit yuka — 3TO MOBTOPSIOIIAACA COBOKYITHOCTh OCHOBHBIX ITPOXOI4e-
CKUX OTepaluii, BBIMOIHIEMbIX B ONPEICICHHOIN MOCIEI0BATEIbHOCTH MEXKIY ABYMS B3PHIBHBI-
MU OTOOHKaMU TIOPOAbI B 3a00€ TOPHOU BBIPAOOTKH.

WuTepBan ropHoil BbIPaOOTKH, KOTOPBIM HMPOXOAUTCS 3a OAMH T'OPHOIPOXOJYECKHIM
IIUKJI, HA3bIBACTCS «3AX00KA.

OT uInHBI 3aX0AKU OyJeT 3aBHCETh CKOPOCTh Mpoxoaueckux pabdot. KopoTkas 3axoaka
CHIDKAIOT MPOU3BOAUTENIBHOCTh paboT, HO MX JUIMHA OTpaHMYeHa IUPUHOM BeIpaboTku. Kpome
TOT0, OHA OrpaHHYeHa U JJIUTEIbHOCTHIO paboueil cMeHbl. YToOB! 0OecriednTh 3PPEeKTUBHOCTD
paboT, HEOOXOIMMO Y4ECTh BCE BbIlIe 0003HAUEHHbIE OIpaHUYEHUS U ycioBusa. OjHaKo, B KO-
HEYHOM CYETEe ITPOU3BOIUTENILHOCTD Tpy1a OYAET 3aBUCETh OT TOTO HACKOJBKO MOJHO B TEUEHUE
CMeHbI OyayT 3aJIeliCTBOBaHbI BCE WIEHBI IPOXOAYECKOW OpUrajsl. ITOro MOXKHO J0CTHYb, Ta-
KOIl opraHuzanueil Tpyna, Korjaa OT/AelbHbIE TaK Ha3blBa€MbIEe «HEMPOM3BOJUTEIbHBIE) ONEepa-
MU TPOXOJUYECKOro LMKJIA OyIyT BBINOJHATHCA MEXAY CMEHAMHU WIM LHUKJIAMU B Ipeaesax
cMeHbl. K TakuM orepanusiM MOKHO OTHECTH 3apsIKy W B3pbIBaHHE, BEHTHIISINIO, B HEKOTOPHIX
cllydasix KperjieHue ropHoi BbIpaboTku. [Ipu 3TOM BO3MOKHO COBMEIIEHUE ONEepaluii UKIa, a
TaKXe U COBMEIIEHUE Pa3HbIX BUJOB padOT OTAEIbHBIMHU WIEHAMH OpUrajbl IpU HETOJHOW MX
3aHATOCTH. B mpakTrke ropHeix paboT Hauboiee paclpoCTpaHEHbl CXEMbl OpraHU3aIlH, B KO-
TOPBIX NPEAYCMOTPEHO BBINIOJIHEHHWE OJHOTO LUKJIA B CMeHy. JlJIMHa 3aX0JKu, MpH KOTOPOMH
IPOI0JDKUTEIHLHOCTh TOPHOIIPOXOAYECKOTO IMKJIA paBHA WM KpaTHA MPOAOJKUTEIIHOCTH CMe-

HBl Ha3bIBAETCS PAUUOHAILHOU OIUHOI 3AX00KU.
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Takas anmuHa 3aX07KK 00ecrieunBaeT MaKCUMAaIbHYIO MPOU3BOAUTEIHLHOCTh TPY/A.

Jlyis kaHaB, B KOTOPBIX BCE Pa0OTHI YKIIAABIBAIOTCS B OJIUH IHKJI, PAcYeT pariOHAILHOM
JUTMHBI 3aX0JIKU HE ITPOU3BOIUTCS, OH IPOU3BOJUTCS JIJIsl IOJI3EMHBIX BBIPAOOTOK, MPOXOJIKA KO-
TOPBIX OCYIIECTBIISIETCS B TEUCHUE PAJIA [IUKIIOB.

PacueTr AnmUTENTLHOCTH OJJHOTO IIMKJIA TPOU3BOIUTCS HA OCHOBAaHUH YTBEP)KICHHBIX HOPM
BBIPAOOTKH 0 KaXJI0W orepanuu mpoxoayeckoro mukia [ ]. Ilpu 3TOoM, BHayaie omnmpenensoT
CYMMapHYIO JJIUTEIbHOCTh IPOU3BOIUTENBHBIX pabOT MO UX BUAAM U3 pacueTa JJIMHBI 3aX0JKU
pPaBHOM OJIHOMY METPY CTaHJAPTHOI'O CEYEHUs BBIPAOOTKH (mIypd MM IITOJBHA), a Jajiee Oe-
pPYT OTHOLIEHHE OOIIMX 3aTpar TpyJa Bcel Opuraisl (TOUHEE TEX €€ YICHOB, KOTOPhIE MOTYT
paboTaTh OTHOBPEMEHHO Ha 3a00€¢ B TEUCHME IMKJIA) K CYMME 3aTpar TpyJa ONpeAesieMbIX 110
HOpMaM Ha OJIH IOTOHHBIA METpP BBIPAOOTKHU:

L=m*n/Q

rae L — panuonHanbHas AJMHA 3aX0JKU, M

M — IPOAOIDKUTEITHLHOCTh CMEHBI, Yac

N — yuciio pabouyux Ha 3a0oe

Q — 3arpaThl TpyJa Ha MPOXOAKY OJHOTO METpa BBHIPAOOTKH CTAaHAAPTHOTO CEUCHUS,
yen/Jac.

B mypde Ha 3a60e MoxkeT paboTaTh TOJIBKO OAMH YEJIOBEK, B TOPU3OHTAIBHBIX BHIPAOOT-
Kax W3 pacyera 2M° Ha 4esoBeKa. JnuTenbHOCTh paboyeil CMEHbI MPUHUMAETCS paBHOM 6 yacam
B MOJI3eMHBIX (IIpH IIyOHHE OoJiee TpeX METPOB).

Hano umets BBHIY TO 0OCTOSITENBCTBO, YTO Pa3HbIe MOPOLI OYAYT MPOXOIAUTHCS C pas-
HOU JUTMHOM 3aXO/IKH - YeM TBEpiKe IMopoJia, TeM Kopoue OyIeT 3axojaka u Hao0opoT. [losTomy
IIPH IPOSKTUPOBAHUH PAa0OT 3TO HEOOXOJMMO YYHTHIBATh: HIU IMPOBOIUTH OTACIBHBIC PACUCThHI
WM JIeNaTh UX YCPEIHEHHBIMHU.

J7is HarngagHOTO OTOOPaKEHUsI OpraHU3aIK PabOThl CTPOUTCS TpadrK HUKINYHOCTH, HA
KOTOPOM TIOKa3bIBACTCS TMOCIIEOBATEIBHOCTh NMPOBEACHUS OTIENBHBIX ONEpanuii B mpezenax

OJTHOTO LKA ¥ pabovell CMEHBI W MX JUTMTEIBHOCTD (pHC. 7).

2.3.2. Bypenue winypos

B ropHom gene 3apsapl pa3MeniaroTcs B ClieldaibHbIX TOPHBIX BBIPAOOTKAX, Yalle BCEro
B CIIELMAbHBIX CKBaXXMHaX. [Ipu quamerpe CKBaXKuH 70 75 MM U TITyOMHE 70 5 M UX Ha3bIBalOT
wnypamu, Tpu 0ojee 3HAYUTEIbHBIX pa3Mepax — B3PHIBHBIMU CKBAXMHAMU; OTHOCHTEIHHO
penko BB pa3smemniaioT HEMOCPEACTBEHHO B CHEIMAJIbHBIX T'OPHBIX BBIPAOOTKAX, HA3bIBAEMbIX

MHWHHBIMHA
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Puc. 7. I'paduk nuKIMIHON Opranu3anuu padoT

Omnpenenennoe koiauuecTBo BB, moaroToBneHHoe K B3pbIBY, Ha3bIBAIOT 3apsaaoM. B 3a-
BUCUMOCTH OT THUIIa IPOCTPAHCTBA PA3JINYAIOT CIEAYIOIINE UX THIIbI

1) B mmypax (ImypoBbl€ 3apsijbl);

2) BO B3pBIBHBIX CKBO)KMHAX (CKBa)XUHHBIE 3apsJIbl);

3) B MUHHBIX BbIPaOOTKax (KaMepHBIC 3apsiibl).

IIpu npoBeneHUM reos0ropa3BeJOYHBIX BBIPAOOTOK B3pbIBHAs OTOOHKA FOPHBIX MOPOJ

IMMOYTH BO BCEX CIyYasaiX OCYHICCTBIIACTCA C UCIIOJIb30BAHUEM IIITYPOBBIX 3apA10B.

[Ipu ropHo-pa3BeOUYHBIX pabOTax MPOU3BOJCTBY B3PBIBHOI OTOOMKHM IMpenIIecTBYET B
OCHOBHOM OypeHue uimypoB. [To Mmepe yBennuenust kpernoctu nopon mnpouecc bBP ycnoxuser-
Cs1 — BO3PACTAIOT SHEPrOEMKOCTb U BpeMsl, 3aTpauuBaeMoe Ha OypeHue, yBeINUMBAeTCsl 00beM
OypoBbIX padOT BCJIEICTBUE TOTO, YTO MOSIBISIETCS HEOOXOAMMOCTh pa3MEUICHMs B 3apsiIHBIX
KaMmepax Bce Oojpiiero konuuectsa BB. EcTecTBeHHO, YTO B 3THX YCIOBMSIX pacTeT U CTOU-
MOCTb MPOMU3BO/ICTBA OYPOB3PBIBHBIX paboT. Bpems Oypenus mmypoB coctaBnseT oT 40 1o 60%
o01iero BpeMeHU Ipoxojadeckoro nukia. I[oaromy BbiOOp OypoBOoro obGopynoBaHHs cCylile-
CTBEHHO BIIUSAET Ha CKOPOCTh MPOBEJIEHUSI TOPHBIX BBIPAOOTOK.

[Ipouiecc OypeHusi, OCYIIECTBISIEMbII pa3IMUHBIMHU CIIOCOOaMH, BKIIIOUAET JBE, KaK Ipa-
BUJIO, COBMEI[aeMbIe BO BPEMEHH OIEpaIy: OT/AEICHUE OT 32005, COMPOBOXKIAEMOE pazpylile-
HUEM TOpPO/Ibl, U yJaJIeHUe U3 HINypa WM CKBAXHHBI TOpHOW Menouu (OypoBoii nuiam). B ycio-
BUSIX I'€0JI0rOpa3BelOUHbIX paboT MOpoy MpHU OypeHUH pa3pyliatoT ¢ MOMOIIbI0 Mepefadu Ha
3a00i1 mmypa (CKBaXUHBI) yepe3 OypoBOM MHCTPYMEHT MEXaHUYECKUX HAarpy3ok. DTOT BUA OY-
peHHUs Ha3bIBaIOT MexaHudeckuM. [Ipu Mexanndeckux crocobax OypeHus Ha 3a00i mepesaroTcs

CKUMArOME HArpy3KH, BbI3bIBAIOIIHWEC B IMOPOAC HANPSAKCHUSA CXKATHA, KOTOPLIC TpaHC(I)OpMI/I-
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pYIOTCS B HallpsDKEHUS CHIBHTA, Cpe3a, pacTshkeHus. Korna BenmuunHa 3TUX HANPSOKEHUH MPEeBbI-
IIaeT MpeJieN MPOYHOCTH, Mopoaa Ha 3a00€ pa3pylaeTcs.

Bropas onepauus — ypaneHue mniama U3 Imypa (CKBa)KMHBI) — OCYIIECTBIISAETCS BO-
JIOM, BO3AYIIHOM CTPYEH MM MEXAHUYECKH.

Ha ropHopasBeno4HbIX paboTax MPUMEHSIOT MEXaHWYECKUE CIOCOObI OypeHHs HImy-
poB 1 ckBaxuH. [Ipu MexaHnueckux crocobax OypeHus nmopoja pa3pymaeTcst TBEPIbIM IOp O-
JOpa3pyLIalONIMM UHCTPYMEHTOM. MeXaHn4yeckue crnocoObl OypeHus moapa3aeisiioT Ha yaap-
HO-TIOBOPOTHBIH, yIapHO-BpalllaTeJIbHBIN, BpalllaTeIbHO-YJapHbIN U BpalllaTeJIbHBIH.

VY napHo-BpamareabHbBIH CcTTIOC 00 OypeHUs XapaKTepHU3YyeTcs TE€M, YTO yJapbl
HAHOCAT 10 HEMPEpHIBHO BpallameMycs OypoBOMY MHCTPYMEHTY, paspyliaroniemMy 3a0oiu
urmypa. JlaHHbIi crocob6 MOKET MPUMEHSTHCA Tpu Kpernoctu mopox f = 6-20.

BpamarensHo-yaapHbeiii cnoco6 OypeHHUs coueTaeT BpallaTeNbHBIA U yaap-
HbIN criocoObl. KopoHke, Haxoad1encs moj JaBjieHueM, TPUAAeTCsa HE3aBUCUMOE BpallleHUE U
OJIHOBPEMEHHO 110 HEl HaHocsTcs ynaapbl. Pa3pyuieHne mopojbl IPOUCXOAUT 3a CUET €€
CKaJIbIBAaHUS NP BPAILlEHUU KOPOHKHU. DTOT criocold OypeHus 1esiecoo0pa3Ho UCIOIb30BaTh B
nopojax kpernocteto f = 4-14,

IIpy BpamartenbHOM OypeHHH pa3pyllieHHE 3a00s LIMypa MPOU3BOAMUTCS 3a CUET
CXKaTus, pa3/laBIMBaHUs U CKaJblBaHUS JIE3BUSIMU MHCTPyMEHTa (pe3la), Bpallarollerocs
IpU OJHOBPEMEHHOM JIEHCTBUU OCEBOro AaBieHHs. BpamjatenbHoe OypeHHe MOXKET MpHMe-
HATBCS B MOPOJax KpernocThio f < 12 B 3aBUCUMOCTH OT THMA OypUIbHON MAaIlMHBI BpAIIaTEIhb-
HOTO JIEHCTBUA.

Y 1apHO-TOBOPOTHBIH cnmoco0® OypeHHUs XapaKTepHU3yeTcs TeM, YTO IOpoja
paspyliaercs B pe3yJbTaTe MOoCie10BaTeNIbHbIX yAapoB Mo 320010 mimypa OypoBOro MHCTpPY-
MeHTa (ITaHTH U OypOBOH KOPOHKH), COBEPINAIOILIETO BO3BPATHO-NOCTYNATEIbHbIE JBUXKE-
Hus. [lepen KaxabIM cIeyIOIIMM yI1apoOM HHCTPYMEHT [IOBOpPauYM BaeTCsl HA HEKOTOPBIH yrod,
yeM 00ecledYnBaeTCs pa3pylieHrue MOPOJIbl MO BCEH TUIOMIAAM IIMypa. DTOT CIOCco0 OypeHus
MOET MCIOIb30BaThCs TSI MOPoA KperocThio f=4~20.

B HekoTOpBIX chay4asx B TPYAHOIOCTYIHBIX pailoHaX, KyAa TPYAHO TOCTaBUTh TEXHUKY
U pu MajioM oobeMe padot B mopoaax V - Xl kareropuii npumMeHnsiercs pydHoe OypeHue mmy-

poB. Pyunoe 6ypeHue ObIBa€T TOMBKO yIapPHO-TIOBOPOTHBIM.

2.3.3. Mawunst 0na dypenus winypos
nypsl OypAT C MCMONB30BAaHMEM KOMITAKTHBIX, TPAHCHOPTAOENbHBIX OypHIIBHBIX Ma-
[IMH OTHOCHUTEIHHO HEOOJIbIION MOLIHOCTU. DTH OCOOEHHOCTH OYpUJIBHBIX MalIMH oOecredu-

BarT YJIO6CTBO HX SKCIITyaTaluu B I'OPHBIX BI)Ipa6OTKaX; B YCJIOBUAX pa3BCAKHU MCCTOPOKIC-
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HUI OHM 00JIeryaroT NMepeBo3Ky 000pyIOBaHUS K MECTY HMPOHU3BOJCTBA PAOOT M MO3BOJISIOT OY-
PUTD HITYPHI TPU HEOOJIBIION 3HEPrOBOOPYKEHHOCTH.

BypunpHbie MammHbl 000PYAYIOT WHAUBUAYAIbHBIMU CUJIOBBIMU MPUBOAAMU — ITHEB-
MaTHYECKUMH, DJIEKTPUUYECKUMU HJIM BCTPOCHHBIMH B KOPITYC JBHUTaTEJISIMH BHYTPEHHETO Cro-
paHusL.

[Tpu 3HauMTENBbHBIX 00beMax OypeHHs IIITYpOB B OMPEAEICHHBIX TOPHO-TEOJIOTHYECKIX
YCIIOBHSAX CTAHOBHUTCSA LIEIE€CO00pa3HBIM UCIOIb30BaHKUE 00JI€€ MOIHOTO U MPOU3BOAUTEIILHOTO
00opynoBaHusi — OypUIIbHBIX YCTAHOBOK, UMEIOIINX MHEBMATHUECKUE WIIA AJIEKTPUUYECKHE CH-
JIOBBIE TIPUBOJIBI.

Hcxons U3 pacCMOTPEHHBIX BBIIIE CIIOCO00B OypeHHs IITYpOB OypHIbHBIC MAITUHBI Pa3-
JeIISIOT Ha CIIEAYIONINE KIIACcChl:

1) ymapHO-TIOBOPOTHOTO IEHCTBUS — Mep(opaTopsl;

2) BpalareiabHOro JeiCcTBUS — CBEpIa;

3) BpamaTeNbHO-YIapHOTO JIEHCTBHS — KOJIOHKOBBIE TephopaTopsl U OypUIIbHBIE T'0-
JIOBKH, MOHTHPYEMBbIE TPEUMYIIECTBEHHO Ha CIICIUATLHBIX OypPHIBHBIX YCTaHOBKAX.

[Ipu pasBenke MECTOPOXKICHUN MOJIE3HBIX MCKOMAEMBIX HIMYPHI B MOJAABISIONIEM OOIb-
HIMHCTBE cllyyaeB OypAT nepdopaTopaMu U cBepiiaMu. B reonoropa3BejouyHbIX MapTHIX Haubo-
Jiee pacrpoCTpaHEeHbl nHegmamuueckue nepghopamopsl. B 0coOBIX YCIOBUSAX MPOBENCHHUS TOP-
HBIX BBIPAOOTOK MPHU OTCYTCTBUH JOCTATOYHO MOIIHBIX SHEPTETHUYECKUX UCTOUHUKOB MPUMEHSI-
10T nepopaTopsl ¢ ABUraTeIsIMH BHYTPEHHETO CrOopaHHs, Ha3blBaeMble MoTomnepdoparopaMu
(6enzomnepdopaTopsl).

[TneBMaTnueckuit nepdopaTop NpeaCTaBiIsSeT COOOW MOPIIHEBYID MAalIMHY YyAapHO-
MIOBOPOTHOTO AeicTBUA. [10 KOHCTPYKTHBHBIM OCOOEHHOCTSIM MEXaHH3Ma MOBOPOTA pasiinya-
10T nephopaTopsl ¢ 3aBUCUMBIM U HE3aBUCHUMBIM IPUBOAMU; MO CIIOCO0Y MPUMEHEHHs — Iie-
PEHOCHBIE, TEJIECKOIHBIE M KOJIOHKOBBIE; 0 Macce — Jerkue (10 18 kr); cpeanne— (20—25
KT) ¥ TspKenble (>30 kr).

[TueBmaTHueckue nepdopaTtopsl Maccoit 10 33 Kr Ha3bIBAIOT MEpEeHOCHBIMU. [[HEBMaTH-
yeckue nepernocuvie nepgopamopur — I1I1 npeanasHayens! s OypeHUs IIMypoB TUAMETPOM
30—50 MM B 3a005IX TOPU3OHTABHBIX W HAKIOHHBIX (HHCXOMASAIINX) BbIpaboTOK (Tabi. ). Bype-
HUE IIITYPOB MEPEHOCHBIMU TIephopaTOpaMu OCYIIECTBISIETCS C UCTIONB30BAHUEM MPOCTEHIINX
MOJEPKUBAIOIIUX YCTPONCTB (MHEBMOMOAJEPKEK) WIM PyYyHOM mopadyedl (mMosToMy mepe-
HOCHBIE Nep(opaTopsl paHee Ha3bIBATIMCh pyuHbIMH). [IepeHocHbIe TepdopaTopsl MPUMEHSIOT B
MOJ3EMHBIX M OTKPBITBIX TOPHBIX BBIpAOOTKaxX i OypeHUs TOPU3OHTAJIBHBIX, HAKIOHHBIX U
HaIlpaBJICHHBIX BHU3 IIITYPOB.

B mom3eMHBIX BBIpaOOTKaxX st OypeHHs HalpaBIEHHBIX BBEPX IITYPOB MPUMEHSIIOT /e-

neckonnvie nepgpopamopet (I1T). Macca TeneckonHsIx neppopaTopoB, UCIIONL3YEMBIX B €00~
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ropa3BeIOuHBIX BbIpaboTKax, gocturaer 50 kr. TeneckonHvle nepghopamopvl MPENCTABISIOT
c000i1 KOHCTPYKTUBHO €AMHOE Iiesioe epdoparopa U MHEBMOMOIEPKKH, COSAMHEHHBIX MEX-
Iy coboit cTspkabiMU O6onTamu. [lepdopaTopsl 3Toro Thna npeaHazHavyeHbl s OypeHus Boc-
CTAIOIIMX LIMYPOB U CKBAXHUH, TUAMETPOM JI0 85 MM.

Konomnkoevie nepghopamopsi, UMEIOIIE 3HAYUTEILHYIO MOIIIHOCTH ¥ Maccy 100 kr u 60-
Jee, UCMOIB3YIOT sl OypeHHUs MITYypOB M CKBAXHH B KPEMKUX MOPOJAX AuaMeTpoM a0 40—
85 MM B rOpM30HTAJIBHBIX BbIpaOoTkax. VX ycTaHaBIMBAIOT HA CIEHHAIBHBIX PACIOPHBIX
KOJIOHKaX, MaHUMYJISATOpax uiau OypoBbIX KapeTkax. [lomaua komoHKOBBIX nepdopaTopoB Ha
320011 IPOU3BOAUTCS ABTOMATHYECKUMU BUHTOBBIMH WJIA LIETHBIMU MOJATYHMKAMU.

Momonepghopamopsi UCTIONB3YIOT ISl OypeHHs] HUCXOSIIUX WM HAKIOHHBIX IITYpPOB
PEUMYIIECTBEHHO B MPOIecce MPOXOAKH OTKPBITHIX TOPHBIX BbIpaboToK. Macca moTomnepdopa-
TOpoB cocTaBiisgeT 30 Kr.

Menee pacnpocTpaHeHbl MPU MPOBEACHUM Pa3BEIOYHBIX BBIPAOOTOK CBEpjia, OCHOBHAs
NPUYHHA 3TOTO — 3aTPYAHEHHOCTh WM HEBO3MOXKHOCTh OYpEHUS IIITypOB B KPEMKUX MOPOIAX.
Onexkmpuueckue ceéepna pa3aeisioT Ha pydHble (Macca 10 24 Kr) U KOJIOHKOBBIE, MOHTUPYEMBbIE
Ha PacHOpHBIX KOJOHKAaX, MaHUITYJISATOpaX WM OYpOBBIX KapeTKax (Macca KOJOHKOBBIX DJIEK-
TpUYECKUX cBepi nocturaer 130 kr).

IInesmamuueckue céepna NPaKTUYECKU HE NMPUMEHSIOT NPU IPOBEJECHUN T'OPHBIX BbIpa-
00TOK B Ipoliecce reojaoropa3BelouHbIX padOT, OHU HCIIOJIb3YIOTCS B OCHOBHOM Ha YrOJbHBIX
[1axTax, B BBIPAOOTKH KOTOPBIX BBIJCIAIOTCS TOPIOYHE Ta3bl U MbUIb, 00pa3yloliue ¢ BO3AyXOM
B3pPBIBOOMIACHBIE CMECH,

Ceepna c osueamenamu eHympenne2o ceopanusi (MOTOOYpbI) IPUMEHSIOT MPHU MPOBEE-
HUU OTKPBITBIX TOPHBIX BBIPAOOTOK B MATKUX HEKPETKHUX IMOPOAxX; ITH PYIHBIC OypHIIbHBIC Ma-
[IMHBI UMEIOT Maccy 110 15 Kr.

ITpu Gonpmmx oObeMax MPOXOTYECKUX paboOT, OCYIIECTBISEMbIX B KPENKUX MOpPOJaxX, B
nporiecce MPOBEACHUS TOA3EMHBIX TOPU30HTAIBHBIX BHIPAOOTOK MPUMEHSIOT MOIIHBIE THEBMa-
TUYECKHE MAaIIWHBI BpalaTeIbHO-YAAPHOTO NEHCTBHSA, MOHTHpYEMble Ha OYypHIBHBIX yCTa-
HOBKax.

OOmwmii Bua nepeHocHoro nepgoparopa npencrasieH Ha puc.8. B Tabn. 4 npuseneHs

XapaKTEPUCTUKH MTEPEHOCHBIX TTephOpaTopoB.
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Puc. 8. Tunsl nHeBMaTHUECKUX Mep(opaTopoB: a — NEPEHOCHON Ha IMTHEBMOIOAJIEPKKE; O
— KOJIOHKOBBIH; B — TeJECKOMNHBINA: 1 — nepdoparop; 2 — nHEeBMOINOAJEpKKa; 3 — MacieHka; 4 —

OypoBasi IITaHTa; 5 — aBTOMOJATYHK; 6 - THEBMOTIOJATYMK

BypoBoii HHCTpYMEHT U1l YAapHO-TIOBOPOTHOTO OypeHHsI IITYPOB COCTOMUT U3 IITAHTH U
cbheMHoI 0ypoBoii kopoHkH (puc 9, 10). IlITanru OypoB U3TOTOBJISIOT U3 MYCTOTEIBIX CTATBHBIX
CTEep>KHEH MIeCTUTPaHHOTO WU Kpyrioro npoduisd umHoi ot 400 1o 3000 mm, ntuamerpom 32-

46 MMm.
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TexHUYECKHE XapaKTEPUCTUKH THEBMATUIECKHX TiepdopaTopos

Tabauua 4

Mapka mniep- | Macca, kr | DHeprus YacroTa Pacxon ['my6una Yeunue
doparopa ynapa, Jx | yrnapos, BO3/yXa, OypeHnusi, M | nonauu, H
muH M>/MEH
IIepenocHsie
[1I136B 29,4 36 2300 2,8 2-4 0-1200
[1I154B 30,5 54 2300 3,5 2-4 0-1200
I1I163B 33,0 63 1800 3,5 2-4 0-1200
TeneckomnHele
I1T-29M 38 50 2400 3,3 Ho 8 1000-2000
I1T-36M 47 90 2600 4,5 Ho 15 1000-2000
KosnonkoBbie
I1K-60 60 90 2500 9,0 Ho 25 Ho 7000
ITK-75 75 150 2600 13,0 o 50 o 10 000
7

Puc. 10. Tumnsl 6ypoBBIX KOPOHOK AJIs iepdoparopa: a — JojoTdarasi; 6 — KpecToBas;

B - TpEXJIOMAaCTHAaA

2.3.4. Tunot wnypos, pacuem Koauvecmea Wnypos, pazmeuieHue wnypos Ha 3aboe

HpI/I IMPOBCACHNU T'OPHBIX BBIpa6OTOK HITYPOBBIM MCTOAOM BBIACIIAIOT CJICAYIOIIUC OC-

HOBHBIE MTapaMeTPhl B3PbIBHON OTOOMKH: YHCIIO IIMYPOB, UX TIIYOUHY U JUaMeTp, K03 PHUIreHT

WCITOJIB30BaHMUs LIITypa U yAeJIbHbIE pacxosl BB.

Tunoi wnypoe no HasHaiveHuio
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[Tpu mpoxojake TOPHBIX BBHIPAOOTOK B TBEPABIX MOPOJaX BAXKHO MPABUIHHO OMPEACIUTH
KOJIMYECTBO LIMYPOB, PACIIOIOKUTH MX Ha 3a00€ U COOII0aTh ONPEICICHHYIO TOCIEI0BATEb-
HOCTb IIPHU UX B3PBHIBAHUU.

HetictBue BB Ha ropHyro mopojy B 3HAYMTEIBHON CTENEHH OTIWYACTCS MPHU YCIOBUE

OJTHO¥ MJIM HECKOJIbKUX OOHa)KEHHBIX TIOBEPXHOCTEH Ha 3a0oe (puc. 11).

A b

winypbr— > —

L

Puc. 11. JleiictBue mmypoBoro 3apsia BB mpu onnoit (A) u aByx (b) oOHaxkeHHBIX TO-
BEPXHOCTSIX.

Hanwuue nomonHUTETFHON 00OHAXKEHHOW TTOBEPXHOCTH CIIOCOOCTBYET O0mbIIeMy 3¢ dek-
Ty B3pbIBa 110 CPAaBHEHHIO C MEPBBIM ciry4aeM. [1o3ToMy mpu MpoxojKe MHOTHUX TOPHBIX BbIpa-
00TOK Ha 3a00€ cozfaeTcst BpyO — MepBUYHOE YIIIyOJIieHUE, KOTOPOE MAeT TOMOJHUTEIbHOE 00-
Ha)KeHHE MTOBEPXHOCTHU U 0CHa0ISET MOPOY.

Pasnuyarot BpyOoBbIe, 0TOOIHBIE U OKOHTYPUBAIOLIUE IIITYPHI.

Bpyé6oevie mmypsl npenHa3HAYCHBI JJIS CO3/aHUS JOMOJHUTEIHLHON OOHAKEHHOW I10-
BEPXHOCTH, OOJIeT4arolel mojae3Hy paboTy ApyruM — oTOOMHBIM mimypaMm. OHU Bceraa B3phl-
BaroTcs nepBbIMU. KonndecTBo BpyOOBBIX HIMypOB OOBIYHO 3-6 MITYK B 3aBUCHUMOCTHU OT KpEIo-
CTH MOpOJ. B HEKOTOPBIX ciyyasix B OYEHb KPENKUX MOpoAax B LIEHTpe 3a00s Oypstes 1-2 xoo-
CTBIX WIITypa, KOTOPBIE HE UMEIOT 3apsiia ¥ UTPAIOT POJIb JOMOJHUTEIHHOH OOHa)XEHHOW MO-
BEPXHOCTH.

Cxema pa3MelleHus U OpUEHTUPOBKA BPYOOBBIX LIMYPOB Ha 3a00€ Ha3bIBACTCS MUNOM
epyoa.

[To mpuHIMTY neicTBUS BpYOBI pa3leNsiOTCs Ha OTPBIBAIONINE (KIWHOBBIE, MHpPaMH-
JlaNIbHBIE), B KOTOPBIX INMYPbl HAKJIOHEHBI K OCH BBIPAOOTKHU U paspyliaroniye (MmpsMble, Mpu3-
MaTHYecKHe, 11eJIeBbIC) C OPUEHTUPOBKO LIMYpOB MapajuieIbHO OCH BeIpabOTKH (puc. 12).

BpyOs! mepBoii rpymmbl 60Je pacpoCTpaHeHHBIE, HO UX TIYOMHA TUMHTHPYETCS IUPH-
HO¥ BeIpaboTKH (B).

I wn = (0,7-0,9)B

VYTasl HakJIOHA 3aBUCAT OT KpenocTd nopo. Ilopoasl ¢ ko3dduimeHToMm KpemnocTu mo
IIpoTombsikoHoBY 15-20 Gypsitcsi ¢ MakcuManbHbIM HakimoHoM — 60°, Menee kpenkue (15-5) —
65° rpag 1 ot 110 5 ¢ yriom He Goxee 70°.

myps! BTOPO# TPy O3BOJSIOT OCYIIECTBIATH 3aX0AKH OOJIbIIEH BETUYNHBI.
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. =(1,1-1,3)B

Paccrosane mMexay oTOOMHBIMH HECKOJBKO OOJIBIIE, YeM MEXIy BPYOOBBIMHU, TaK Kak
MocJIeIHAE paboTalT B OoJiee TPYAHBIX YCIOBHSIX (MOHOJMTHBIA MaccuB mopona). OTOoiiHbIe
HIITYpPBI B CBOIO OYEPE/Ib, XOTS U MOTYT B3PhIBATHCS OJIHOBPEMEHHO, 110 CBOEMY PACIIOJIOKECHUIO
JIeTISATCS] Ha BCIIOMOTaTeIbHbIE U OKOHTypHBaromue. IlepBrie pacmonoxensl Orke K BpyOOBBIM
U pacIIupsIOT BpPYO, a 3a/1a4a OKOHTYPHBAIOIIUX IIITYPOB - 00ECIeYUTh COXpaHEHHE 3aJaHHbBIX
napaMeTpoB CEUYCHHs TOPHOM BBIPAOOTKU. [ 3TOro B Kpemkux Mopojax OHU OypsTcs ¢
HAKJIOHOM C BBIXOJIOM HW)KHEW 4acTH 3a MpeJelibl KOHTYpa BHIPA0OTKH, B CPETHUX KE IO Kpe-
MIOCTH MOPO/IaX OHU MOTYT OYPUTHCS BEPTHKAILHBIMHU HIIM HAKIIOHHBIMH, HO TIPY 3TOM OCTaOTCS

B KOHTYpE BBIPAOOTKH.

A b B
2 2 o= 9
L, N - -
14 !4 o~
| | ]
I | E
RER . .
VLl . .
| |
1?2 |1 o 2
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Puc. 12. [Ipumeps! TUnoB BpyOOB:A — mupamujaibHblii; b — [lupamuganeHelii ¢ 1eH-
TpPaJIbHBIM XOJIOCTBIM; B — KIIMHOBBIM BEPTUKAIBHBIN; [ — KIMHOBBIA TOPU30HTAIBHBIN; [ - mie-
neBoit; E — npusMatndeckuid. 1 — 3apsskeHHBIN MIMyp; 2 — XOJIOCTON HIImyp

Ha ocHOBe nmpakTHYeCKuX AAHHBIX YCTaHOBJIEHA 00JacTh MPUMEHEHHUS Pa3IUYHbIX BpPY-
60B. B MaccuBHBIX moponax Hanbozee 3((HEeKTUBHBIM SBISETCA NMUPAMUIAIbHBINA BpyO B IICH-
TpaJdbHON YacTH 3a00s. KimHOBBIN BpyO MPHUMEHSIOT B CIOMCTHIX mopozax. [Ipsimbie BpyObI
(reneBoii M MPU3MATHUECKHUIT) MOTYT IPUMEHSATHCS B BBIPAOOTKAX MaJIbIX CEUCHUH.

BcenomorarelibHbIe HITYPbI TPOU3BOAST OTOOMKY MOPOABI B CTOPOHY OOKOBOI 0OHa-
KEHHOI nmoBepxHOCTU (BpyOa). OHU B3pHIBAOTCS BCIE] 3a B3pHIBOM BPYOOBBIX IIITYPOB U CIIO-
COOCTBYIOT pacIIMPEHUI0 BPyOOBOW MOJIOCTH.

OxoHTypHUBaONIIMe WIYPbI, B3pbIBA€MbIE IIOCIEAHUMH, IPEIHA3HAYEHBI AJIs IPUIaHUs
BbIpa0OTKE 3apOEKTHPOBAHHON (POPMBI M Pa3MEPOB MONEPEUHOTO CEUEHHUS.

B 3a605x BpIpaO0OTOK HEOOJIBIIOIO CEYEHHsI BCIIOMOIaTeNbHbIE LITYPbl HHOT 1A HE OYypsT,
a X (YHKIUH BBITIOJTHIIOT OKOHTYPHBAIOIIUE IITYPHI.

Pacuem xonuuecmea wnypos

Cy1ecTBYIOT HECKOJIBKO CIOCOOOB pacueTa, Bce amnupuueckue. Hanbosee yacto pacuer
BezieTcst Ha ocHoBe Gopmyibl ipod. M.M. IIpoToapskoHOBa, cBA3bIBaIOIIENH KOAPHUIMEHT Kpe-

IIOCTH MTOPOJI U TUIOIIAIb 3a004:

N=27,f*S,

rae T — koapduuueHt kpenoctu

S —utomazas 32604

JanHas popmyra xopomia Ui pacyera KOJTHYeCTBa IIITYPOB B CPETHUX MO KPETIOCTH T10-
poJax, Mpu pacueTe KOJMYECTBA IIMTYyPOB B MATKUX U OYEHBb KPEMKUX MOPOJIaX Pe3ylbTaT pacue-

Ta HEOOXOMMO IPOBEPUTH Ha BHINIOJIHEHUE HEPABEHCTBA:
S
0,70° > N > 0,140

VYkazaHHOE HEPaBEHCTBO MOXKET CIYKHUTh JUISl TPOBEPKH PE3yJIbTaTa pacdera 1Mo BBIIIe-
npusenieHHoOH popmyne M.M.IIportoabsikonoBa. Eciiu HepaBeHCTBO HE BBINOIHSIETCS, TO KOJU-
YeCTBO ILIIYPOB M3MEHSAETCS TaKMM 00pa3oM, YTOOBI IUIOIIAAb 32005, MPUXOAdIIascsd Ha OJUH
LIITYp COOTBETCTBOBAJIA YKA3aHHBIM 3HAYECHUAM.

Pazmewenue wnypos na saboe 2oproui 6bipabomku

[Tocne ompeneneHus: KOJMUYECTBA MIMYPOB Ha 3a00€ BBIPAaOOTKM HEOOXOJMMO COCTaBUTh
CXeMy pa3MelIeHMs HIIypoB Ha 3a00e ropHoi BeIpa®oTKH. [IpH pa3menieHHH MIMypoB ciexyeT
YUUTHIBATh CIENYIOIIUE TpaBmwia: 1 - mimypsl pa3MenarTces 10 TUIOMAAH 330051 OTHOCHUTEIBHO
paBHOMEpHO, 4TOOKI ObLTa 0OecTiedueHa paBHOMepHas paboTa Ka)I0To MIMypa; 2 — MUHUMAIBHOE

pacCTodHNUC MCKAY 3apsaaaMu JOJI’KHBI OBITh TaKHM, YTOOBI MCKIIFOYAIacCh BO3MOXKHOCTD A€TO-
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HaIuy; 3 — pa3MelleHre MImypoB JAODKHO oOecrednBaTh OTOOIKY MOpOJbI B KOHTYpax BhIpa-
00TKK cornmacHo mpoekra ¢ HambodbmuMm KUII; 4 — HeoOxomumo o0ecrieyuTh paBHOMEPHOE
Ipo0GJieHre TOPOJIBI 10 HEOOXOIMMOM KPYITHOCTH KYCKOB.

CxeMa pacroyIoKeHHs IIITYPOB MPEICTaBIIeT H300pakeHHE UX MPOCTPAHCTBEHHOTO I10-
JIOKEHUsI HA TPEX B3aMMHO MEPIEHAMKYISAPHBIX IUIOCKOCTSX, OJHA W3 KOTOPBIX COBIAJAET C
IUIOCKOCTBIO 3a0031.

ITopsinoK coCTaBIEHUs CXEMBI CIIEYIOLIU.

Bhauaine, ucxoast U3 0COOEHHOCTEH TOPHBIX IOPOJ, OINpEAessIeTCsl THIl BpyOa, Koiude-
CTBO BPYOOBBIX IIIIYPOB U YIVIBI UX HAKJIOHA K IUIOCKOCTH 3a005. 3aTeM OmpenesnseTcss Kouude-
CTBO OTOOMHBIX HITYPOB, HEOOXOAUMBIX IS MOAJCPKAHUS TIPH MPOXOJIKE MPOEKTHOTO CEYCHHUS
TOPHOHM BBIPAOOTKM M YIJIbl MX HAKIOHA K IUIOCKOCTH 3a00s. OcTaBiieecs KOJIMYECTBO LITYPOB

CUMTAaCTCsA BCIIOMOI'aTCIIbHBIMH. HpHMep CXCEMEI ITPUBCJICH HAa PUCYHKE 13.

- __
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Pasmewenue wnypos npu npoxooke xanas

KonuyectBo mmypoB ompenensiercs mo ¢opmyne [Iporonpsikonosa. [mypsr pacmomna-

TaroTCd B OIUH WJIM [IBA psAla IMapalJICIIbHO OCHU KaHABBI IIOJ YIJIOM 900 B HCKOTOPBIX CJIydadx
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HIMypbl OypSATCS ¢ HAKJIOHOM K MOBEPXHOCTH 320051 B 3aBUCUMOCTH OT YCIIOBUH 3aJleraHus Iuia-
CTOB TOpHBbIX NOpod. [Ipyu NBYXpsIOBOM pa3MEIICHUHU LIITYPhl PACHOJIATAIOTCA OTHOCUTEIBHO

IpyT Opyra B lIaxMaTHOM nopsiake (puc. 14).

° 06-12m

R Puc. 14. Cxema pa3merneHus MmypoB Ha 3a00¢ KaHaBHI.

2.3.5. Pacuem OnuHbl WiNYypo8 6 NOO3EMHbBIX 8bIPAOOMKAX

OT mmHBI TITypoB OyJIeT 3aBUCETh CKOPOCTh MPOXOoAdeckux padoT. Koporkue mimypbl
CHW)KAIOT MTPOU3BOIUTEIILHOCTh PabOT, HO UX JUIMHA OTPaHWYCHA MUPHHON BhIpaOboTKH. Kpome
TOT0, OHA OTpaHHYEHA U JUTUTEIBHOCTBhIO paboueii cMeHbl. UT0OBI 00ecnieunTh 3 PEeKTUBHOCTD
paboT, HEOOXOUMO y4YecTh BCE BbIIIE 0003HAUYCHHBIE OTpaHHueHuss U ycioBus. CyllecTByeT
MHOTO SMITUPHUYECKUX CITIOCOOOB pacueTa MIyOWHBI miypoB. Hamu Oymer paccMOTpeHBI TOJIBKO
HEKOTOPBIC U3 HUX.

B obmiem cnydae rinyOuHa mmypa, OpHEHTUPOBAHHOTO MEPIEHIUKYISIPHO MOBEPXHOCTH
320051, cBsI3aHa C UTMHON 3aXO0JIKU CIEIYIOIIel 3aBUCUMOCTRIO (puc. 15):

lsax / | e = K.ALIILL

I'ne | ;ax - Onuna 3axooku, |y - 2nyouna wnypa, K.U.I1. — ko3ppuyuenm ucnonvso-

eéanusn wnypa, pasubiii 0,7-0,95, paBeH OTHOIIEHUIO TITYOHHBI MOJTy4aeMOl MPU B3pPbIBE BOPOH-

KU K TITyOMHE HIypa.

a 0

3ax
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Puc. 15. CooTHomeHne ATUHBI 3aX0AKH U TIIyOMHBI IIITYpOB: a — OO BUJ 3aps-
YKEHHOTO IIMypa; 6 — BUJI BOPOHKH B3pHIBA.
['myOuHy mmypoB OnpenessoT TaKXkKe 10 YIPOIIeHHO! dopMmyIe:
| wn=(0,7-0,9)B
rne B — mmpuHa BEIpaObOTKH, M.
®opMyly HCHONB3YIOT ISl MPOBEPKH MAKCUMAIBHBIX TIIYOWH MIMYPOB MOJTYYEHHBIX
JIPYTUMH CIIoco0amu.
MuHUMalIbHO JOMyCTUMas TiIyOWHa Iimypa NpuHUMaercs paBHou 0,5 M. B mmypax
MEHBIIIEH MTyOUHBI pe3Ko cHUkaeTcs 3¢ (HEeKTUBHOCTH UCTIOIb30BAaHUS B3PHIBUATHIX BEILIECTB.
JUist HAaKJIOHHBIX IIITYPOB JIOTIOJIHUTENFHO PACCYUTHIBACTCS UIMHA, KOTOpas He00X0oauMa

JUIsL OTIpeniesieHus o01el HbI 0ypoB ais nepdoparopa (puc. 16).

Puc. 16. CooTHOIIEHHE AJIMHBI U TTYOUHBI LITypa.

JiHy 1mmypa MOYXHO paccuuTaTh 1o ¢popMmyiie

L = buw 2 SIN B

3. B3PBIBHBIE PABOTHBI ITPU ITPOBEJAEHUU I'OPHOPA3BEIOYHbIX
BBIPABOTOK

Pa3zpaboTka HOBBIX A(PQPEKTHBHBIX M HSKOHOMHYHBIX CIHOCOOOB IPOBEACHHUS TOPHO-
pa3BEIOYHBIX BBIPAOOTOK — OJHO M3 OCHOBHBIX HANpaBJIEHUH TEXHUYECKOro Iporpecca.
B3ppIBHONM METOJ XapakTEpU3YEeTCsl BBICOKOW IPOU3BOAUTEIBHOCTBI0 U DKOHOMUYHOCTBIO, IO-
ATOMY OH Hallell MHUPOKOe MPUMEHEHNE IPU POBEIEHNUH TOPHO-Pa3BEI0UHBIX BBIPAOOTOK, 0CO-
OEHHO B YCIIOBHAX CKaJIbHBIX NMOPOJI. BMecTe ¢ TeM npoBeeHre TOPHO-pa3Be0YHBIX BEIPAOOTOK
B3PBIBHBIM CIIOCOOOM TpeOyeT OT MCIOIHUTENEH T0CTATOYHO BBICOKOM TEOPETUUYECKON U Mpak-
TUYECKOW MOATOTOBKH B 00JIaCTH YIPaBJIEHUS SHEPIHEl B3phIBa.

PazHooOpa3zne ropHOTEXHUYECKUX YCIOBHM M (PM3UKO-MEXaHWYECKUX CBOMCTB TOPHBIX
MOPOJ] CO3JIaeT ONpeAETICHHbIE TPYAHOCTU MpPHU MPOBEACHUU TOPHO-PA3BEIOYHBIX BHIPAOOTOK,
YTO JIMIIHUK pa3 J0Ka3bIBaeT HEOOXOAMMOCTh INTyOOKHX 3HAHUI B 00JacTH B3PHIBHOTO JeNa y
pyKoOBoAMTENS Takux padoT. Ha nmpakTuke TexHOJIOTUS BeeHUSI OYpOB3pPHIBHBIX paboT MpH Mpo-
BEJICHUU TOPHO-Pa3BEIOYHBIX BHIPAOOTOK MaJlo YeM OTJIMYAETCs OT YCIOBUH MPOBEIECHUS BhIpa-

00TOK npu pa3pa60TI<e MCCTOpO)K,Z[CHI/Iﬁ IMOJIC3HBIX UCKOITaCMBIX. O,Z[HaKO IIpu NpOBCACHUU T'OP-
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HO-Pa3BeIOYHBIX BBHIPAOOTOK HEOOXOAMMO YUUTHIBATh T€ UX OCOOEHHOCTH, KOTOPbIE CBS3AaHBI C
BO3MOXXHBIMH U3MEHEHHUSAMHU (DU3MKO-MEXaHHUECKUX CBOMCTB T'OPHBIX MOPOJ U HAIPaBICHHEM
IPOBE/ICHUS TaKuX BbIpaboToK. [loaToMy, mpexae yeM NnepedTH K TEXHOJOIMYECKUM BOIpocaM
IIPOBE/ICHUS TOPHO-PA3BEIOYHBIX BBIPAOOTOK, HEOOXOIMMO JaTh OCHOBHBIE MOHATHS O B3pbIBE U
BB, paccMoTpers BuABI XMMMUYECKUX PEAKLUN U IMPOLECCHI, IIPOTEKAIOIINE IIPU B3PbIBUATOM

[IPEBPALLICHHH.

3.1. IlonsiTue 0 B3pbiBe U B3PbIBYATHIX BelIECTBAX

Brnepsrie 3amaua (¢u3ndeckoil CymHOCTH B3pbiBa Obuia mocTaBieHa M. B. JlomoHoco-
BbIM. B pabore «O npupose v poxkKIEeHUU CEIUTPhD», HanucaHHOU B 1748 r., oH naeT onpenele-
HUE B3pbIBAa KaK 0Y€Hb OBICTPOTO BBIJCICHHS 3HAYUTEIBHOTO KOJIMYECTBA YHEPTUU U OOJIBIIOrO
o0bvema razoB. B coBpeMeHHOI MHTEpIIpETallid B3PHIBOM HA3bIBAIOT MPOLECC OBICTPOTO CBEPX-
3BYKOBOTO (DM3MYECKOTO MM XMMHUYECKOTO MPEBPAIICHUS BEIIECTBA 32 CUET MPOXOKACHUS T10
HEMY JIETOHAIIMOHHOM BOJIHBI, COTIPOBOXKAAIOIIEHCS IEPEX0J0M NOTEHIMAIbHON 3HEPTUU 3TOTO
BEIIECTBA WJIM MPOAYKTOB €T0 MPEBpaIICHUs B KHHETHUeCKYI0. CymecTByIOT Tpu (pOpMbI XUMH-
YyecKuXx MpeBpaiieHn BB: Meanennoe xumuieckoe npeBpalieHue, TOpeHue U AeTOHAIHS.

MeanenHoe XUMUYECKOE TIPEBpaIleHHe IPOTEKAeT MPH HU3KUX TeMIlepaTypax Mo BCEMY
o0wvemy BemiectBa. [Ipu ropeHuun nepenaya Teruia OT CJOSI K CJIOK MPOUCXOAUT B PE3YNbTare
TEII10NpPOBOAHOCTH. CKOPOCTh TOPEHUSI MOXKET OBITh OT JA0JIEH CAaHTUMETPA 110 IECATKOB METPOB
B CEKyHIY. B3pbIB, pacmpocTpaHSIOUIMIICS ¢ MOCTOSHHOW M MakCHMaibHOU i JaHHoro BB
CKOPOCTBIO, Ha3bIBAIOT I€TOHALUEN

B3pbiBuaThiMU BelleCTBaMU Ha3bIBAIOT CMECH U XMMHUYECKUE COEIUHEHMSI, CIIOCOOHBIE
MOJ1 BJIUSIHUEM BHEIIIHET0 BO3JEHCTBUS (Harpesa, yjapa, TpeHHUs U T. J.) B3pbIBaThCH, T. €. Upe3-
BbIYAIfHO OBICTPO MpEBpalaThCcs B APyTrue COCIUHEHUs ¢ 00pa3oBaHHEM OOJIBIIOrO KOJIMYECTBA
Teruia U razoB. CreoBaTeabHO, B3phIBUATOE MPEBpallleHue — 3T0 OBICTPO mpoTekaromas B BB
XUMHYECKasi B OCHOBHOM OKHCJIMTEJIbHAs peaklivs, COIPOBOXKAAOMIAsACA 00pa3oBaHUEM OO0JIb-
IIOr0 KOJMYECTBA ra30B M 3HAUMTEIbHBIM BBIACIEHUEM TEIlIa, B PE3yJbTaTe Yero rasbl Harpe-
BalOTCA 710 BBICOKOW TEMIIEPATyphl U B MECTE Hax0XAeHUs BB pa3zBuBaeTcs BHICOKOE JaBJICHHUE.

CKOpOCTb B3pBIBYATOrO pa3jokKeHUs BHYTpH 3apsna BB Moxer ObITh pa3HoOi U B 3HAUH-
TEJIbHON CTENEHU OMpeeaeT pa3pylUInTelbHOE JeICTBIE B3phIBa HA OKPYXKAIOIIYIO cpeny. Xa-
pakTepHbIil npu3Hak BB — Hanmuune B ero coctaBe Bcex HEOOXOAMMBIX Ui MPOTEKaHUs peak-
LIMI OKHCJIEHUS 2JIEMEHTOB. B3pbIBUaThle BEIIECTBA MMOAPA3IEISIIOTCS HA XUMUYECKUE COEIUHE-
HUS, B MOJIEKYJIaX KOTOPBIX COAEPKATCA TOPIOYME DJIEMEHTBI U OKHCIUTEND, U CMECEBBIE, ITPEA-
CTaBJISIIOIINE MEXAHMYECKYI0 CMECh TBEPAbIX, XKHUAKUX WIM Ta3000pa3HbIX KOMIIOHEHTOB.
Haubonb1ee pacrpocTpaHeHHe MOJIy4rIIN B3pbIBUAThIE CMECH U3 TBEP/BIX BEIIECTB

Ceoticmea BB
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PabortocnocobHocte BB - xapakrepusyer criocoOHOCTh B3phIBUATOIO BELIECTBA MTPOU3-

BOJIUTh MEXAHUUYECKYIO pabOoTy MO pa3pyLICHUIO U OTPBIBY MOPOABI OT MaccuBa. OHa 3aBUCHT OT
o0bema ra3oB U KOJMYECTBA Teria, oOpasyromierocs mpu B3peiBe. [IpakTruuecku paborocnocob-
HocTh BB ompenensroT B3peiBoM 3apsaa Becom 10 I' B cBunHmoBoi 6ombe. O paboTocnocoOHO-
CTH CYIST 10 U3MEHEHHI0 00beMa KaHana 00MObI B KyOuuecku? cantumerpax. Hampumep, pa-
6orocrocobrocts BB B 370 cM® roBopHT 0 TOM, 4TO 06BEM KaHATa GOMOBI TMOCIE B3DHIBA
naBeckn ganHoro BB B 10 I yBemmancs Ha 370 cm®.

BpuzantHocts BB - xapakTepu3syer ciocOOHOCTBIO B3pPbIBYATOTO BELIECTBA MPOU3BOAUTH
npobsiee neiictere (IpoOaeHne MOpoabl Ha OOJBIINE MM MEHbIIHE 00JOMKH). 3aBUCHUT OHA,
TJIABHBIM 00pa3oM, OT CKOPOCTH B3pbIBa. O OpM3aHTHOCTH CYZISAT MO BETUYMHE YCAJIKU CBHUHIIO-
BOT'O IIWJIMHApA B pe3yibpTaTe B3pbiBa HaBecku BB B 50 I'. bpu3aHTHOCTB BeIpa)xaeTcs B MM.

YyBCTBUTEIBHOCTL BB - 3T0 cTenens ux BOCIIPUUMYHBOCTH K PA3JIMYHBIM BHCUIHUM

BO3JICUCTBHUSIM: TEIUIOBOMY (OTOHb, HCKpE, IOBBIILICHUE TEMIIEPATyphl), MEXaHHuecKoMy (yaap,
TpEHHE), a TaKXKe K Meperaye JCTOHAIMUA. JTO YPE3BbIYaiHO BaXKHOE CBOMCTBO OOYCIIOBIMBACT
OCHOBHBIE Mepsi O€30MIaCHOCTH MPU OOpAaIICHUH C B3PHIBYATHIMUA MaTe€pHajaMi, OCOOCHHO IpH
UX HepeBo3ke M XxpaHeHHH. CHocOOHOCTh B3pPHIBUATHIX BELIECTB K Iepejaade JeTOHALUU HC-
HOJIb3YETCs] HE TOJIBKO B CAMHMX B3pBIBHBIX paboTax, HO M IIpU UcnbITaHuu BB ans onpenenenus
UX Ka4ecTBa.

UyscTBUTENBHOCTH BB K pazinyHOi BO3ACHCTBUSAM 3aBUCUT OT IPUPOABI B3PHIBYATOIO
BEIIECTBA, (U3NYECKOTO COCTOSIHUSA, TEMIIEPaTyphl, IJIOTHOCTH, BIAXKHOCTH, HAJIUYUs NPUMeE-
ceif u T.4. UyBcTBUTENbHOCT, BB MOKeT OBITH MOBBILIEHA MM MOHMXKEHA 3a CYET 100aBOK CO-
OTBETCTBYIOIINX BEIIECTB.

Kymynsmusa. Oddext aToro siBieHus: mo100€H BBITYKION JTWH3E, POKYCUPYIOIIEH CBET.
Ecnu 3apsin Ha cBoeM Toplie MMeeT BhIEMKY MOJI0OOHOW (OpMBI, TO NMPH B3pbIBE OH CHOCOOEH
OKa3bIBaTh YCHUJICHHOE JIeiicTBUE B HampaBieHMH (pokycupoBanus. [Ipu 3ToM He MpoUCXOAUT
CYMMapHOTO yBEJMYEHHS PHEPTUH, H JIMIIb KOHIEHTparys ee (Mogo0HO IIBEHHOW Wriie, Ha
KOHYMKE KOTOPOU MpHU HEOOIBIIOM YCHJINU Ha HEOOJBIIYIO MJIONAAb TKAHU BO3HHUKAET MOIIIHOE
nasiieHue). Takoe HampaBJIeHHOE JieicTBUE 3apsa Ha3bIBaeTCsl KyMYyJIITUBHBIM. OHO 0OBsCHS-
eTcs Te€M, YTO NpPH B3pbIBE 3apsijia, UMEIOLIEr0 KyMYyJISTUBHYIO BBIEMKY B TOpLE, HPOTHBOIIO-
JIO)KHOM JIE€TOHATOPY, B3pBIBHBIE ra3bl YacTU 3apsja, MpHIIEraolleld K BbIEMKE, pa3leTasch
BHayaJjie 10 HOPMaJld K IMOBEPXHOCTHU BBIEMKH, BCTPEYAIOTCS HA €€ OCH U 00pa3yroT MOIIHYIO
TOHKYIO KYMYJIATUBHYIO cTpyt0. CKOPOCTh KyMYJIATUBHOW CTPYH HAMHOT'O NMPEBBIIIAET CKOPOCTh
netonaiuu, gocturas 10 000-12 000, a waorma u 30 000 m/cek, a maBienue npesbimaet 100
000 kI/cM%, deM 1 OGBsCHSETCS ee npobusHoe AeiicTBue. Ha s hekTuBHOCTD KyMYISTUBHOTO
JEICTBUS OKa3bIBAIOT BIIMSIHHE CKOPOCTh JETOHAIMU 3apsijaa, Gopma U pa3Mep BBIEMKH, 000-

JIOUKAa BBICMKH W PACCTOSAHUC 3apsaa OT HIperpalbl. UeMm OoubIie CKOpPOCTh ACTOHAIlMU, TCEM
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CHIIbHEe KyMYyISTHBHBIN 3¢ dext. Hanmyummmu OyayT KoHHYecKHe U noiycdepudeckue Gopmbl
BbleMKU. KapToHHas 0005104Ka BBIEMKH YXYAILIAeT, a CTajbHAas yaydllaeT KyMYJISTUBHBIA 3-
GbexkT.

Kucnoponneiii 6amanc. OTHOCUTENbHAS J0JIA Kucaopoaa B coctaBe BB, sBisercs ux

BO)XHBIM TIOKa3aTeleM, TaK KaK OT 3TOr0 3aBUCHT KAa4YeCTBEHHBIM COCTaB, OOpa3yrOIIUXCS MpU
B3PbIBE I'a30B, B TOM YMUCJIE U IOSBICHUE SAIO0BUTHIX. K ITOCIEIHUM OTHOCATCS yrapHbIM ras —
CO u okwucinbl a3ora. YUCThIM a30T U YIIEKUCIOTa HE OTHOCATCS K SAOBUTHIM I'a3aM, HO IOBBI-
LICHHOE UX COACPKAHME CHUXKACT OTHOCUTEIIBHYIO JIOJII0 KHCIOPOIa, HOPMAJIbHOE COIEPIKaHUE
KOTOPOTI'0 Ul 4eJIOBeKa B OOBIUHBIX YCIOBHUAX cocTaBiseT okono 21%. IloaToMy B mMoa3eMHBIX
BbIpa0oTKax NnpuMeHstoT BB ¢ Tak Ha3blBaeMbIM HYJIEBBIM KUCIOPOAHBIM OajlaHcoMm. B HuX
KHMCJIOPOJIa JOCTATOYHO I TOJHOTO OKUCIIEHUS YIJIEPOJa U IIPEBPALLEHHUS €T0 B YIVIEKUCIIOTY,
HO HE CJIMILKOM MHOTI0, 4TOOBbl OKUCIATH a30T. Ilpu HepocTatke kuciaopoga BB nmeror orpuna-

TeJIbHBIN 6aJ'IaHC, a I1pu H30BITKE — MOJIOKUTEILHBIN.

3.2. Knaccuduxauusi BB no cocraBy KOMIoHEHTOB

[TpomsbinieHasie BB npeacrapistor co0oit B OCHOBHOM CMECH IMPHUPOIAHBIX B3PBIBUATHIX
BelecTB u 100aBokK. [locnennue meHsroT cBoiicTBa BB, Tak, uro0b1 06ecrieunTs ux 3G HEeKTHB-
HOCTh M Oe30macHOe oOpaleHue ¢ HUMH B ONPEACICHHBIX YCIOBUIX MTPUMEHCHHUS, HAIPUMEP BO
BJIQXKHBIX YCJIIOBHSIX 320051 BRIPAOOTKH, WM B IIAXTaX, OMACHBIX 110 ra3y W MbUIA. BOJIbIIMHCTBO
B3PBIBYATHIX XUMUYECKHX BEILECTB MPEJICTABISIET COOON XUMUYECKHE COSAMHEHUS U3 YIIIepo/ia,
KHCTIOpPO/1a, BOJOPO/Ia U a30Ta B Pa3IMYHBIX COOTHOIICHUSX, TO €CTh AJIEMEHTOB - OKHCIUTENIEH
U BOCCTAHOBUTEIICH, KOTOPBIC MPU SHEPTETUICCKOM WHUIIUUPOBAHWUU (TIOJYYCHHUH JOTOJTHH-

TEJTHLHOM YHEPTUHU U3 BHE) CITIOCOOHBI BCTYMAaTh MEXITY COO0M B OBICTPONPOTEKAIOIIYIO PEAKITHIO.

Humpozenuyepunosvie BB

K HuUM OTHOCSTCS OUHAMHTBI, IETOHUTHI, TOOETUTHI, B OCHOBE KOTOPHIX MMEIOTCS HUT-
POTJIHMIIEPUH WJIM HUTPOTIHUIEPUH C HUTPOTJIUKOJIEM.

Hutpornumepun C3Hs(NOs); - xuakoe macinsauctoe BB cierka sxenxroBaroit
OKpacku. HutpornuuepuH sSI0BUT - NPOHMKAs 4epe3 KOXKY B OpPraHbl IbIXaHWS B OpraHU3M,
BBI3HAET CHJIbHBIE T'OJIOBHBIE 00Nu U cepaneOuenue.. OH BecbMa YyBCTBUTENEH K OTHIO M MeXa-
HUYECKUM BO3JEUCTBUSAM. ['OpeHHe HUTPOIJIMIEpUHA 3a4acTylo MEePEXOaUT BO B3pbIB. PaboTo-
CIOCOGHOCTB €ro cocTaBisieT 550 cM’, Opu3aHTHOCTH - 20 MM, CKOpPOCTb JI€TOHAI[MH HETOCTO-
siHHA 1 KosiebneTcst ot 1165 1o 9150 m/cexk.

Hutpornunepun umeeT o4deHb OOJBINON HEJOCTATOK - 3aMep3aeT MpU TeMmIeparype
+13°. 3amep3mnii HUTpOrIULIEPUH OCOOEHHO OmaceH B oOpaieHuu. TeMieparypy 3aMep3aHust

MOXXHO 3HAYUTCJIbHO CHU3UTH C IOMOIIBIO I[O6aBOK HUTPO-TJIUKOJIA.
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HuTtpornuuepuH, u3-3a 60IbIIONH OMACHOCTH B OOpAIEHUU C HUM, CAMOCTOSTENILHO ISt
B3PBIBHBIX Pa0OT HE MCIOJb3YETCs, HO BXOAMT, KaK OJUH M3 KOMIIOHEHTOB, B COCTaB MHOTHX
B3pbIBYATHIX BEIIECTB.

Hutpormukons CyHy(NO3), - mpencraBiser co60i0 OECHBETHYIO MPO3PAYHYIO
JKIIKOCTb, PabOTOCIIOCOGHOCT paBHa 650 cM°, GPH3aHTHOCTH-30 MM, CKOPOCTH ACTOHALIMH -
8300 m/cek, Temmeparypa 3amep3aHusi paBHa MHHYC 22,6°. OH JIETKO CMEIIMBACTCS C HUTPO-
[JIMLIEPUHOM U NOHWXKAET TEMIIepaTypy 3aMmep3aHus nocienHero. Hutpornukons 1o cpaBHe-
HUIO C HUTPOTJHUIIEPUHOM MEHEe UYBCTBUTEIECH K MEXaHUYECKUM BO3ACHCTBUSIM, OJHAKO B Ka-
YyecTBe NMpOoMbIIIeHHOro BB B uncToM BHie Takke. HE IPUMEHSETCS

JINHAMUTBI - 3TO CMECh HUTPOIIMLIEPUHA, HUTPOTJIMKOJIS C IOTJIOTUTENSMU - APEBECHOM
MYKOH, KaJueBOM, HATPUEBOW WJIM aMMHAYHOHN CEIUTPOU U T.H. /I MOBBIIICHUS XUMUYECKON
CTOMKOCTH AMHAMUTOB B UX COCTaB, B KaUeCTBE CTAOMIN3AaTOPOB, BBOAAT HEOOJbIINE JOOABKH
Mena win conbl. KayecTBa TUHAMHUTOB B 3HAUUTEIHHOW MEpe OINPEAENSIOTCS CBOMCTBAMU OC-
HOBHOT'O KOMIIOHEHTA - HUTPOTJuIepruHa. Tak, HanpuMmep, TemrepaTypa 3aMep3aHusi 0ObIYHOTO
JuHamuTa paBHa +10°. 3amep3iire AMHAMUTBHI OYEHb OMAcHbI B OOpallleHue MPUMEHSTh UX AJIs
B3PBIBHBIX pa0OT HENb3s, 3amperiaeTcs Takas pa3MHHATH UX, JIOMaTh, pe3aTh, CHUKATh OyMask-
HyI0 00070uyKy. OTTauBaHue NMHAMUTOB, KaK MPABUJIO, MPOU3BOAUTCA B SIIMKAX B OTAIlIMBae-
MOM TOMEUIEHUM IpU TeMieparype nopsaka +20° winM B crnenualbHbIX COCyJax- OTOorpeBaTe-
asx. Jis cHuKeHMs TemIepaTrypa 3aMep3aHus JUMHAMUTOB B UX COCTaB BBOJAT J100aBKU HUTPO-
ruKons, 62% TpyAHO3aMep3alolIuii TMHAMUT UMEET TeMIiepatypy 3amep3anus -20°. Ludpsr B
IIPOLIEHTAX Mepe MapKoW IMHAMUTA CBUJETEIBCTBYIOT O IIPOLIEHTHOM COACPKAHUM B HEM HUT-
poriHIiepruHa, HUTPOTJIUKOJS WM UX CYyMMBI.

Kpome Toro, nuHaMuThl 00J1a4at0T U €1 BEChbMa CYIIECTBEHHBIMU HEAOCTaTKaMU: MpH
JUINTETIbHOM XPaHEHUH OHU 'CTaperoT", y HUX MPOSABIIAETCS dKCCyAalns. DKCCylaluel Ha3blBa-
€TCsl CIIOCOOHOCTh IMHAMMTOB BBIJIENIATh HA IOBEPXHOCTU MATPOHOB COJIEPIKALIUICS B HUX HUT-
pornuuepun ."CtapeHue" THMHAMHUTOB BBIPAYKAETCS TAK)KE€ M B YBEIMUYEHUHU WX TJIOTHOCTH, YTO
IPUBOJIUT K YACTUYHOM WIM JlaXKe MOJHOW MOTepe MMHU B3PbIBUATHIX CBOMCTB. DTHU JTUHAMHUTHI
CTAHOBSITCS CTOJIb JK€ ONAcHBI B OOpAIlIeHUH, KaK M UCXOJHbIE BELeCTBA B X YUCTOM BHJE. [1a-
TPOHBI JMHAMHUTOB C SBHBIMH HNpPU3HAKAMHU SKCCYJIAlMU 3alpEelieHO NPUMEHSTh Ui Lienel
B3pBIBHBIX paboT. OTcro/a CiielyeT, YTO HapyllaTh CPOKHU U YCIOBHS XpaHEHHs] HUTPOTIUIEPH-
HOBbIX BB HU B KoeM ciyuae Henb3s. [ OONBIIMHCTBA U3 HUX CPOK XpaHEHUsS paBeH 6-8 me-
csauaMm. BB, cpok XpaHeHus: KOTOPBIX UCTEK, MOJIEKAT YHUUTOKEHHUIO.

K ocToMHCTBY TMHAMHUTOB OTHOCAT MX BBICOKYIO pabOTOCIIOCOOHOCTh, OPH3aHTHOCTDH U
0COOEHHO BOJIOYCTOMYHMBOCTb, YTO MO3BOJISIET MCIOJB30BaTh B MOPOJAAX JIHOOONH KPErnocTH, BO

BJIAYKHBLIX 1 OOBOJHEHHBIX 3a005X.
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JIMHAMHTBI BBIIYCKAIOTCSI TOJBKO B MaTPOHMPOBAHHOM BHE. [IpuMeHstOTCS OHM CpaB-
HUTEJIBHO PEJKO Ta KaK CTOMMOCTH B 2-3 pa3a BbIIIE CTOMMOCTH aMMHa4YHO-CEIUTPEHHBIX BB,
HO B psifie ciay4yaeB X MpuMeHeHue oosuee 3pPpexTHBHO, 4eM aMMOHHUTOB.

JleToHUTBI - 3TO MpoMblnieHHbIe BB, B cocTaB KOTOPBIX BXOAST HUTPOIJIMLIEPHH /OT 6
1o 15%) u ammuaunas cenutpa. OHM MOTYT IPUMEHSTHCS JJIsl B3PBIBHBIX Pa0OT B CaMbIX pa3-
JIMYHBIX YCIOBUSX, KPOME LIaXT, ONACHBIX M0 a3y WM MbUIH.

[oGenutel - mpomeinuieHHbIe BB, B cocTaB KOTOPHIX BXOIST HUTPOTJIMLEPUH /B He-
0OJIBIIOM KOJMYECTBE, aMMHUAYHasl CEIUTPa, TPUMHUTPOTOIYOJ U COJIb B KauecTBE IJIaMeracu-
tens. JJo6aBka B HEOOJBIIOM KOJIMYECTBE HUTPOIJUIEPUHA HE COOOIIAET B3PHIBYATOMY Bellle-
CTBY BCE€X OTPHULATEJbHBIX CBOMCTB, NPUCYLIUX AMHAMUTAM, B TO K€ BPEMs OHA CYIIECTBEHHO
MOBBIIIAET CIIOCOOHOCTDH K AETOHALMU M HEKOTOPBIE APYrHe IMose3Hble cBOMCTBA. COIb BHOCHUT-
Csl JUIsl CHYDKEHHUS TeMIIepaTypbl B3pbIBa, YTO MO3BOJSET UCHOIB30BaTh MOOETUTHI B BHIPAOOT-
KaxX, OMAacHBIX IO a3y WIH MbLIN.

JleToHuTel W MOOEIUTHI  BBIIYCKAIOTCS B NATPOHUPOBAHHOM BHJIE, IO XPaHEHHUIO,
NIEPEBO3KE M OOPAILEHUIO C HUIMH OHU IPUPABHUBAIOTCA K aMMHAYHO-CENUTPeHHbIM BB, onHako
K UX XUMUYECKOU CTOMKOCTHU MPEIBIBISIOTCS O0jiee BEICOKHE TPEOOBAHUS, YeM K AaMMOHHTAM.

HecoMHEHHBIM JOCTOMHCTBOM JIETOHUTOB U MOOEIUTOB MIPU BCEH UX TUTPOCKOMMYHOCTH
SBIISIETCS TO OOCTOSITENILCTBO, YTO MPH YBIAKHEHHH UX OHU €IIe HEKOTOPOE BPeMs HE TEPSIOT
BOCTIPHMMYHMBOCTH K JIETOHAIMH U TIO3TOMY MOTYT IIPUMEHSATHCS BO BIAXKHBIX 32005X.

Humpocoeounenus

HutpocoenuHenust B 0OTAMYUE OT MEXaHUYECKUX CMEcel MpeICTaBIsoT co00i XuMuye-
CKH€ B3pbIBUAThIE BEILIECTBA, 00pa3yroIMecs B pe3ysbTaTe B3aUMOJCHCTBUS OpraHUYECKUX WU
HEOPraHWYECKUX COCIMHEHUN C a30THOW KHUCIOTOW B MPUCYTCTBUHM CEPHOUM WIJIM YKCYCHOM KHC-
notel. HekoTopsie BB 3Toi rpynmbl mpuMeHsOTCS B KadecTBe J00ABOK K aMMOHHUTaM /TPOTHII,
TeKCOTeH/, pyrue B JETOHUPYIOIIMX IIHypaxX WM B KauecTBe MHULUUpYomero BB B karcto-
nsx-aeToHaTopax. B kauectBe pabouux BB, kak mpaBuiio, He NPUMEHSIIOTCS.

Tporun /rom, tpunutpororyon/ CeHa(NO,)3+ CHs - mpeacrasisier u3 cedst MOPOIIOK
WIM TUIACTUHYATBIE YEHIYHKH JKENTOoro 1nsera. Kpome Toro, TpoTuia MOXKET BBITYCKaThCS B MIpeC-
COBAHHOM BUJIE UJIU B BUJIE€ OTJEIbHBIX JIUTHIX 3apPsII0B.

TpoTnn mMamo 4yBCTBUTENEH K BIIare, yAapy W TPEHMIO, JIETKO 3aropaeTcsi U CHOKOMHO
roput. PaGorocrocoOHOCTh ero paBHa 360 oM, OpU3aHTHOCTH 15 MM, CKOPOCTH JETOHAIIMH
7000 m/cex. ITpu B3pbIBE TPOTHII BBIACISET MHOTO SJOBUTHIX ra3oB, MOITOMY B YHUCTOM BHJIE
€ro MO>KHO NMPUMEHSTH TOJIBKO Ha MOBEPXHOCTHBIX paboTax.

Junutponadrammua Ci10Hg(NOy), — cmaboe B3psIBUaTOE BEIIECTBO, MPEICTABIISIONICE U3

ce0sl MOPOILIOK Cepo- JKEJNTOro0 IBeTa. YHOTpeOIaeTcsl IpU U3rOTOBIEHUH HEKOTOPBIX COPTOB

aMMMa4YHO-CEJTUTPEHHBIX pabounx BB /nunadramut/.
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Terpun CgH2(NO,); » CHz *NOs3 - Mmenkokpucrauimdeckoe BB OnenHo-xenToro msera.
Ero pa6oTocrocobHoCTh paBHa 380 cM>, GPH3AaHTHOCTD - 22 MM, CKOPOCTH aeToHamuu — 7200-
7700 m/cex. Terpun He OOUTCS BIard, a MO CBOMM B3PBIBHBIM CBOMCTBaM MPEBOCXOIUT  TPO-
TUJ, HO, U3-3a OOJIBIION YYBCTBUTEILHOCTH K MEXaHUYECKUM BO3JICHCTBUSM, CaMOCTOSATEIHHO
JUTSL B3PBIBHBIX pa0OT HE MpUMeHseTcs. TeTpun obagaet O0IbIIo BOCIPUMMYHUBOCTRIO K JIETO-
HallMu U xopouio ee nepegaet apyrum BB. I[loaTomy ero npumeHsOT pu U3rOTOBJICHUM Kall-
CIOJICH-ZICTOHATOPOB KaK BTOPUYHOE MHUIMUpYIolee BB.

Ten /mentput/ C;Hp(NO3)s - KprcTammndeckuii mopomiok oemnoro msera. Paborocmocoo-
HOCTh T?HA paBHa 500 oM, OpuzaHTHOCTH 25-26 MM, ckopocTh netoHamuu — 8200-8700 m/cek.
Ten Bnaru He Ooutcs. [IpuMeHsIeTCsI OH, KaK U TETPUJI, B KAUeCTBE BTOPHUYHOTO WHUITUUPYIOIIIC-
ro BB nipu u3roToBiieHu# 1€TOHATOPOB, a TAKKE, IPU U3TOTOBJICHUH JACTOHUPYIOLIETO IHYpa.

Iekcoren  C3Hg(N4O2)3 - kpucrammnyeckuii mopomiok oemoro mnsera. ['ekcoren XxuMuye-
CKU YCTOWYMB, HE OOUTCS BJard, Mo YyBCTBUTEIbHOCTH K MEXaHMYECKUM BO3JICHCTBUSAM OJIM30K
K TeTPUITY, HO 3HAUUTEIILHO MMPEBOCXOAUT €r0 0 MOITHOCTH. Tak, paboTOoCoCcOOHOCTh TeKcore-
Ha paBHa 520 oM, OpH3aHTHOCTH - CKOPOCTh AcetoHaruu - 8300 m/cek. [Ipumensercs as usro-
TOBJICHUS JIETOHUPYIOIIUX IIHYPOB, TETOHATOPOB /KaK BTOpUYHOE MHULIMUpYIoiee BB/ u Heko-
TOPBIX COPTOB MOITHBIX AMMOHHUTOB.

[pemyuas pryte Hg (CNO); - METKOKpUCTAIIIMYECKOE BEIIECTBO OEJIOro WM Ceporo

usera. Cyxas rpemydasi pTyTh BECbMa UyBCTBUTEJIbHA K OTHIO U MEXaHUYECKHUM BO3JICHCTBUSM.
ITpu B3pBIBE HAHOCUT CWIIBHBIM M PE3KUH ylap Mo okpyxkaroueil cpene. Iloaromy ona npumens-
€TCs B Ka4eCTBE NIEPBUYHOI0 MHUIIMMpPYoIIero BB npu n3roroeneHny 1eTOHATOPOB.

I'pemyuas pTyTh HE OYEHb UYBCTBHUTENbHA K BJare, HO MPH JJIUTEIBHOM XPAHEHUU O]
Bo/oM BhuThIBaeT ee A0 BO5S5. Takas rpemydas pTyTh OT OTHSL M yAapa HE B3pPbIBA€TCS, HO
.MO>XET B30pBaThCS OT B3PbIBA CyXOW rpeMydell pTyTH. B mpucyrctBum Biaru rpemydas pTyTb
criocoOHa B3aMMO/JIEHICTBOBATh C HEKOTOPBIMHM MaTepHalibl, 00pa3ysl BeCbMa OMAaCHbIE B3pbIBYa-
Thie coenuHeHUsT — QynpMuHaThl. OCOOCHHO JIETKO OHA pPearupyer ¢ aTlOMUHHEM, TOTOMY €€
HUKOTJ]a HE IIOMEIAIOT B AIFOMUHUEBBIE THIIB3bL. [[eTOHATOPBI € rpeMydell PTYThIO IOMEIIAIOT B
KApTOHHBIE THIIB3BI U PEXKE - B MEIHBIC WIN JaTyHHBIE.

Asun ceunna Pb (N3); - MelIKoKpucTaIMYecKuid TOpoLIoK Oenoro 1nBeta. Biaru oH He
Ooutcs u npu ee coaepxkanuu 10 30% He TepsieT CBOMX B3PbIBHBIX CBOWCTB.

A3uJl CBUHIIA MEHEE YYyBCTBUTENIEH K OTHIO U MEXaHUYECKUM BO3/EUCTBUS, YEM IpEMY-
qasi pTyTh, OJIHAKO 10 CBOEW MOIIHOCTH IPEBOCXOIUT MOCieIHI0. OH Takke MPUMEHSIETCS B
KaueCTBE IIEPBUYHOI0 MHULIMUPYIOUIEro BB mpu M3roToBieHnn Kamncrosei-1eToHaTopoB.

B mpucyrcTBumM Biary M yriieKMCIOTHI a3UJ1 CBUHIIA JIETKO B3aUMOJEHCTBYET C MEABIO; C

JKEJIe30M OH B3aMMOJIEHCTBYET C TPY/AOM, a C aIIOMHUHHEM He B3auMojencTByeT BoBce. [1o aToit
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MPUYMHE IETOHATOPHI C a3U0M CBUHIIA U3TOTABINBAIOT B AJIFOMHHHUEBBIX H KAPTOHHBIX THIIb3aX.
B MenHbIe THITB3BI @3U]] CBUHIIA TIOMEIIATh HENTb3SI.

THPC /renepec/ CgH(NOy)3 » PbO,H,0 - 310 KprcTamMuecKoe BEIIECTBO 30JI0THCTO-
JKEJITOTO 1IBeTa, TEMHEIollee Ha Bo3jayxe. TeHepec B HECKOJBKO pa3 ciadee a3uaa CBUHIA U
rpemydell prytd. Ho K OTHIO OH OYE€Hb YYBCTBUTEJICH M HEOOJbBIIAs €ro J03a MOBEpX 3apsa
a3ujia CBUHIA TApAaHTHPYET OS30TKA3HBIN B3PBIB a3UJIHOTO JCTOHATOPA U OT IJIAMEHH OTHETIPO-
BOJIHOTO IIIHYPA U OT 3JIEKTPOBOCILIIAMCHHUTETIS.

Ammuauno- cenumpernnvie BB

B3apbiBuatblie BelecTBa 3TOW TPYIIILI IPEACTABISIIOT CO00I MEXaHMYEeCKHE CMECH aMMHU-
a4HOM cenuTpsl /cBbime 50% 1o Becy/ ¢ APYTMMHU B3PHIBYATHIMU M HEB3PHIBYATHIMU BEILIECTBA-
mu. OHH MTOAPA3AEISICTCS HA aMMOHHUTBI, aMMOHAJIBI U TUHA(DTATUTHIL.

Ammuaunas cenutpa NH4NO; - Genblil kpuctamnyeckuit nopomok. [lpu Temnepary-
pax -16° u +32° nNpoucxXOoauT MEPEeKpPUCTATUIM3AIUS AMMHUAYHOU CEJIMTPbI, COMPOBOXKIAEMast
CIICKaHUEM, B PE3YJIbTATEe YEeT0 OHA U3 PHIXJION MPEeBpaIacTCs B IIOTHYIO, KOMKOBATYIO Maccy.

AMMUaJHasi ceIuTpa OYeHb TMTPOCKONUYHA U JIETKO pacTBopsieTcss B Boje. Ilpm mmu-
TEIHHOM XpaHEHUH, OCOOEHHO B YCIOBUSIX BPEMEHHOM BIIaKHOCTH, IPOUCXOIUT €€ CICKUBAHHUE.

AMMUayHasi ceIuTpa SBISETCS HE TOJIBKO HOCHTEIEM KHUCIPOJa HO U B3pPHIBUYATHIM Be-
niectBoM. [Ipu 10CTaTOYHO CHITBHOM MEPBOHAYAIEHOM UMITYJILCE OHA MOXKET B3pbIBaThCs. VHU-
[IUUPOBAHUE MPOWCXOJUT B3PHIBOM IMPOMEKYTOYHOI'O MAaTPOHA aMMOHHTA, BEC KOTOPOTO JI0JI-
JKEeH cOCTaBJATh OT 5 10 20% ot Beca cenutpel. PabotocnocobHocTs ee paBHa 200 oM’ opu-
3aHTHOCTH - 1,5 MM, ckopocTs aeroHammu — 1500-3000 m/cexk.

AMMOHWTBL - 3TO CMECH aMMHUAYHOW CEMTPBI U B3PHIBUATHIX HUTPOCOSAMHCHHHA C TO-
prounmu no6aBkamMu. B kadecTBe HUTPOCOCIMHEHUS Yalle BCErO MPUMEHSETCS TPOTHII, KOTO-
PBI, B TOM HIIM HHOM Mepe, BXOJUT B OOJBIIMHCTBO PA3IMYHBIX MApPOK AMMOHUTOB. AMMOHUTBI
MOBBIIIEHHONW MOIIHOCTHU JOMOJHUTENBHO MOTYT cofiepxaTh n100aBku rekcorena wi TOHA. B
KaueCTBE TOPIOYNX, HO HEB3PHIBYATHIX JOOABOK YaIlle BCETO MPUMEHSETCS APEBECcHas MyKa,

CBoiicTBa aMMHUAYHOW CEITUTPHI, KaK OCHOBHOTO KOMITOHEHTAa aMMOHHTOB, BO MHOTOM
OTIPEICIISAIOT M CBOMCTBA MOCIEAHUX. BONIBIIMHCTBO aMMOHHUTOB PSIOBBIX MapoOK 00J1a/1al0T BhI-
COKOM THTPOCKOMUYHOCTBIO, CIIOCOOHOCTBIO K CIEKAHHUIO U CIIeKUBaHUIO. Takre aMMOHHTHI
MPUMEHSTHh BO B3PBIBHBIX Pa00Tax HeENb3sl, OHW MOTYT JIaBaTh OTKAa3bl, MJIM HEIIOJHBIN B3pHIB,
MIEPEX OIS, B psjIe CIyIacB B IMPOCTOE TOPEHUE.

KonndecTBo sIIOBUTHIX Ta30B MPU HEAOCTATOYHOCTH B3phIBA PE3KO BO3PACTAET, YTO CO-
3/1a€T JIOTIOJHUTENbHBIE TPYAHOCTH MPH IMPOU3BOJCTBE BEHTHUIISIIMOHHBIX PAOOT B YCIOBHSIX
MOJI3€MHBIX BBIPA0OTOK.

JIJIsT yMEHBIIICHUS TUTPOCKOITMYHOCTA aMMOHHTOB B COCTaB MapoOK BBOJAT HEOOJBIIHE

/no 1%/ noGaBku mapaduHa, KUPHBIX KACIOT, COACH CTEapUHOBOM KHCIOTHI U T.1. Kpome Toro,
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napaUHUPYIOT TOHKUM CJIOEM, C 3aBOpayMBaHUEM B Mapa)MHUPOBAHHYIO WM MEPTaMEHTHYIO
OyMmary, Bce MaTpOHbl aMMOHUTA.

AMMOHHTBI BBIITYCKAIOTCS B MPECCOBAHHOM, IaTPOHUPOBAHHOM U PACCHIITHOM BHJIE.
OHU OTINYAIOTCSI HEBBICOKOIM CTOMMOCTBIO U O€30MaCHOCTBIO B OOpallleHHs], THK KaK MaJlo 4yB-
CTBUTEIILHBI K OTHIO, TPEHUIO U yaapy. B3pbiBuaTbie CBOMCTBA aMMOHUTOB 3aBUCST HE TOJIBKO
OT UX COCTaBa, HO M OT CII0c00a U3rOTOBJICHHUS.

HekoTtopsie Mapku aMMOHHUTOB TI0 OCHOBHBIM CBOMM TIOKa3aTeNIsIM PaboTOCIIOCOOHOCTb,
OpU3aHTHOCTb, CKOpPOCTb ACTOHAIMH U T.NI./ HE YCTYMAalOT JUHAMHUTAaM, a IO paboTOCHOCOOHO-
CTHU NMPEBOCXOIAT U 62% NUHAMUT.

JI1st yMEeHBIIEHUS TETUIOTHl U TEMIIEpaTyphl B3phIBa B COCTaB AMMOHHMTOB BBOJIST J100aB-
KM TTIOBAPEHHOM COJIM U XJIOPUCTOTO Kajausl. Takue aMMOHUTHI HA3bIBAIOTCS MPEAOXPAHUTEIbHbI-
MU, YTO MO3BOJISIET UX HCIOJIb30BaTh B BHIPAOOTKAX, OMACHBIX IO Ta3y, YTOJIbHOW U CEPHOU MbI-
JIM WM T10 TIapaM HedTH U OCH3WHA.

Bce sT0 mpuBeno k ToMy, YTO B HACTOsIIEE BPEMSI aMMOHUTA MOJYUYUIIU MPEUMYIIe-
CTBEHHOE PAacIpOCTPAaHEHUE IIPU BCEX BHUIAX B3PBIBHBIX PadOT.

AMMOHAIIBI - COCTOSIT UB aMMHauHOI cenuTpsl /10 70%/, B3phIBUATHIX HUTPOCOCIUHE-
HUI ¥ MOpOIIKa aToMUuHus Wik Geppocunuims /no 16%/ . OTIM4aloTCs OHU TOBOJILHO BBICO-
KOU paboTOCIIOCOOHOCTBIO U BJIArOYCTOMYMBOCTHIO. OCTaibHBIE CBOMCTBA BO MHOTOM HAIlOMH-
HAeT CBOMCTBA OOBIYHBIX AaMMOHHUTOB.

HI/IHad)TaJ'II/ITBI - 9TO TAaKXC aMMHAYHO- CCIIUTPCHHBIC BB, B COCTAaB KOTOPBIX BXOJIHUT

JTUHUTpOHAQTAIMH. B oTiMune OT aMMOHUTOB OHM HETUT'POCKOIUYHBI U HE CIEXKHUBAIOTCS, YTO
SIBIISIETCS UX BEChMa [IEHHBIM CBOHCTBOM.

Bce ammmnauno-cenutpennble BB nMeroT rapaHTHIHBINA CPOK XpaHEHUs HE CBBILIE 6 Me-
caneB. Ha ucxone cpoka xpaHeHus, a Takke cllyyae BOSHUKHOBEHHUS COMHEHHUS B UX J0OpoOKa-
YEeCTBEHHOCTH aMMHauyHO-CeJIHTpeHHble BB NOMKHBI moaBepraThCst UCHBITAHUSAM Ha HOJIHOTY
B3pBIBa, Ha Tiepeady JeTOHANNS U Ha BIAKHOCTh. AMMHAYHO-CEeTUTpeHHble BB, npumenmme B
HETOJTHOCTb, TOJKHBI YHHUTOXAThCS.

ITo xapakTepy Bo3/JeicTBUS Ha OKpykarollyto cpeny BB nenstcs Ha aBe rpymnmsl: Opu-
3aHTHBIE (qpoOsiMe) U MetatenbHble (mopoxa). Cpenu 6puzanTHEIX BB B ocoOyro rpymmy Bbl-
JeISIOT 00JTaaroIIne BRICOKOW YYBCTBUTEIHHOCTHIO HHALMUpYOIe BB, KOTOphIe MpUMEHSIOT
JUTS U3TOTOBIICHUSI CPEJICTB MHUIIMUPOBaHHUS — Karictomsi-neronaropa (KJI), anexrpoaeronaropa
(O) u neronupyromero muypa (ALL). [ns U3roroBneHus: cpeacTB HUHULUUPOBAHUS, TIPUMEHSI-
€MBIX B TOPHOI MPOMBIIIIEHHOCTH, UCIIOIB3YIOT TPEMYUYI0 PTYTbh, a3Uj CBUHIIA, TEHEpEC, TeT-

pui1, TCKCOr€H, TOH.
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3.3. lIpombinieHHbIE (padouue) BB, nx kjaaccupukanus 1 MApKMPOBKA

[Tpomsitnenasie BB npeanasnavyarotes A ApoOiaeHus, pa3pylieHus U MepeMeIeHus
rOpHBIX nopoA. VI3 MHONOKOMIIOHEHTHBIX CMeCeBbIX BB NpUMEHSIOTCS Clelyrolue OCHOBHBIE
rpynnsl BB: ounamons: — cMecu aMMHa4HOM CEJIUTPBI C )KUAKUMU U TBEPABIMU HEB3pbIBUATbI-
MU TOPIOYHMH JOOaBKaAMU; AMMOHUMbL — TTOPOIIKOOOPA3HBIE CMECH aMMHUAYHOM CEIHUTPHI C J10-
0aBKaMU TPOTHJIA, T€KCOT'€HA, TOPIOYMX BEILECTB B Pa3HOM IIPOLIEHTHOM OTHOLIEHWUHU; AMMOHA-
JIbl — CMECH aMMMAYHOW CENMUTPBI, TPOTHIIA U AIFOMUHUEBOM MYAPBI; epammonumsl (TpaHyIIn-
POBaHHBIf aMMOHHT) — CMECH U3 IPaHyJIMPOBAHHOTO WJIU YEIIyH4aToro TpOTHIIa U TPaHyIupo-
BaHHOM aMMHA4YHOU CEJIUTPBL; A1F0MOMO — IPAHyJIUPOBAHHBIN CILIAB TPOTHIIA U AJIFOMUHUEBON
MyJpbl, MPEACTABISIONIMN BOIOCOepKaliee B3phiBuaToe BemecTBo (BBB) u obnanatomuii mo-
BBIIIEHHOM IIOTHOCTBIO, B COCTaB KOTOPOI'O BXOJAT TPOTHJI, aMMHUAYHAsI CEITUTPA, AIIIOMUHHE-
Bas IyJjpa U HACHIIIEHHBIA WM MEPECHILECHHbIN pacTBOP CEIUTPBl; OUHAMUMbI — MHOTOKOMIIO-
HEHTHbIE IaTPOHUPOBAHHBIE CMECH HAa OCHOBE HUTPOIJIMLIEPUHA M HUTPOIJIMKOJIS € 100aBKaMu
HUTPOI(UPOB; OdemoHumvl — NATPOHUPOBAHHBIE CMECH aMMOHaJIa ¢ 100aBKaMu HUTPOI(PUPOB;
OKCUNUKBUMbl — TIATPOHBI M3 OPTaHUYECKUX MOTJIOTHTENEH C OONBIION yIETbHOH MOBEPXHO-
CTBhIO (TOp(, KaMBIIII U T. 1.), IPOIMUTAHHBIC XKUJIKUM KHCIOPOJOM; MemamebHblie BB (OvimHbie
nopoxa) IPUMEHSIOTCS AJIs1 OTOOMKH IITYYHOIO KaMHs, KOTJ1a HaJJ0 OTKOJIOTh OJIOK OT MaccuBa ¢
MUHUMAIBHBIM JApoOsIuM 3pexTom.

[lo arperaTHOMy COCTOSIHUIO IPUMEHSEMbIE ITpOMbIIITIeHHbIE BB Moryt numers cinenyto-
IIM€ Pa3HOBUIHOCTH: HOPOWKOOOpA3Hble, WHEKOBAHHbIE, NPEeCCO8AHHblE, Umble, 2PanyIupo-
8anHvle (Unu Yeurylinamoie), 6000cooepacauyue (THIOUUEC U TOPSIESTBIOIIUECS).

Kommnonents! rpanynupoBanHbix BB nmerot rpanyssl pazmepom 1—3 MM wiM 4enryiku
TOTO K€ pasmepa. Bogoconepxkamue BB (nbromuecst) 3a cuet 100aBOK BOJBI C 3aryCTUTENIEM
JIETKO TPaHCIIOPTUPYIOTCS MO nulaHram. ['opsdensromuecs Bogocoaepxamue BB tBepaeroT npu
HOpMAaJIbHOM TEMIIEpaType.

JUig pa3nu4HbIX YCIOBUM BeeHUs paboT MPUMEHSIOTCS pa3Hble paboune BB. Otu ycno-
BHUS OIPENEISIOTCS ¢ OHON CTOPOHBI KPEMOCThIO NIOPOJI, C IPYTOi CTOPOHBI CO/IEP)KAHUEM Blla-
TH U C TpeThell — CTENEeHbI0 ONACHOCTU OKpYyXkarolei cpenbl. Paboune BB nenstcs Ha uetbipe
KJjlacca M0 CTETEHU BO3PACTaHMsI OMACHOCTH: 1- AN OTKPBITBIX paboT, 2 - Ajs MOJ3EMHBIX,
KpOMeE IIaXT ONAacCHBIX MO Ta3y W MbUIU, 3 - JI YTOJbHBIX HIAXT OMACHBIX IO ra3y W MbUId, 4 —
JUTsL BBIPAOOTOK OMACHBIX 110 CEPHOM KUCIIOTE U NapaM OeH3MHa.

Omkpvimobie pabomol

OtnuuurensHas yepTta narpona BB — 6enas auaronansHas nosoca. I[Tpumenstores Tpo-
T 1 aMMOHUTBI Ne 9 u 10, KoTopbIe BBIAEISIOT MHOTO T'a30B IPU B3PBIBE, HO ISl OTKPBITHIX

paboT 3TO He MoMexa, a TaKXKe IMPEeCCOBAaHHBIA TPOTUI, KOTOPHIN oOnanaeT Ooibiiel padoTo-
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CIIOCOOHOCTBIO M OpPH3aHTHOCTBIO M0 CPaBHEHUIO C aMMOHHTaMu (coorBercTBeHHO 300 u 24
npotus 300 u 16).

Iloozemnvie pabomoi

1. Kpome maxt onmacHsbIX 1m0 rady U nblid. OTJIWYUTEIBHBIN [BET MOJIOCHI KPACHBIU.
BB noapazaenstorcsi Ha KaTeropuu B 3aBUCUMOCTH OT KPETMOCTU B3PHIBAEMBIX MTOPOJ] U CTEIIEHU
BIIQXKHOCTH 320051 BEIPaOOTOK.

A — 11 OpoJ CpeHe KPermoCTH CYXHUX W BIIAXHBIX 3a00€B: aMMOHHTHI 6 U 7, au-
HadTamuT.

b - BomoycToituMBbIE U151 TOPOJT CPEHEN KPEMOCTH
B — BozoycToiunBbIe 11 KPENKUX: aMMOHUT 1 U 2, aMMOHaubl, 1uHaMuT 62%

2. llpenoxpanuresbHble BB 1/1s1 yrojibHbIX IAXT, ONACHBIX MO ra3y U NbLIH

A. —110 yriro u nopoje, HezaBUcUMO. OTIMUUTENbHBIN IBET — KEJIThIA. AMMOHUT 8, 1O-
oenut

b - Tonbko mo mopone, kpome yrist — cunuit, ammoHuT All-1, AIT -2, mo6exut BII-2

3. lIpenoxpanurenbubie BB 1151 BLIPa00TOK ONACHBIX M0 CEPHOM KHMCJI0TE U MapaM
O0en3uHa. OTIUYUTEIBHBIN I[BET YEPTHI - 3€JICHBIH

A - 1S cepHBIX MIaXT. AMMOHMT cepHbIil Nel u 2

b - or napoB 6en3una . AMMoHuT HedTaHOM Nel,2,3

Takum 00pa3om, HETPYIHO 3aMETHUTh, YTO U1l MapkupoBku BB, nmpennasHaueHHBIX AJis
pa3HBIX YCIIOBUH BeJeHHUS PadOT, MPUMEHSETCS MPOCTOM, JErKO 3arOMUHAOIIUICS MPHUHIIUIL
AQHAJIOTUH CO CBETO(OPOM: UYTO 3ampernieH0 KaTeropuvyHo, UMEET KPaCHBIM IBET, a YTO MOXKHO,
0e3ycioBHO, MMeeT 3eyieHbli 1BeT. Ha nHeBHOM nmoBepXHOCTH (Ha OEI0OM CBETE) MPUMEHSIIOTCS

BB c Genoit MapKHpOBKOH, a YTO PEKOMEHIOBAHO K IPUMEHEHUIO UMEET KEINTYIO MOJI0CY.

3.4. Pacuer xoiuyectBa BB

Pacuem 3apsoa

Jlst pacuera mimypoBoro 3apsiga BB mpuxoauTcst IpuMeHSTh psiji MPOMEXKYTOYHBIX pac-
4yeToB: 1) yaenbHOro pacxoza Ha 1 M nopobl; 2) pacxoga BB Ha oqHy 3axoaky, u naiee, 3Has
KOJIMYECTBO LIMYPOB HA 3aX0JKY, MOKHO PACCUMUTATh YK€ 3apsi KaXKA0ro LIypa.

Jlna pacueta ynenbHoro pacxona BB mpumensiercs smnupudeckast popmyna M.B. Ilo-
KPOBCKOT0, KOTOpasi ompenenser koimudectBo BB, Heobxoaumoe aiis moapeiBa 1 M TOH Wim
WHOU IOPOJBI.

g=0.ecwW, Kr/m°
rae (i - yAeIbHbIM HOpMaJIbHBIN pacxon BB, paccuntaHHbI i HEKOTOPBIX CTaHIAPTHBIX
ycnoBuit € — koaddunmeHt padbotocnocooHoctu BB, W — koadduiineHT, yIuThIBalOIUN 3aKUM

MOPOJIbI, C — CTPYKTYPHBIN K03 durmeHt. Bee cocrapmistomnue npaBoit yactu GopMyIibl TabInd-
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HBIC, UX MOKHO HAlTH B MPHJIOKEHUSX BO BTOPOH YacTu mMeroamdeckoro mocooms B.I1. Okce-
HEHKO.
Pacxon BB Ha ofiHy 3aX0JKy omnpeaensieTcs U3 COOTHOIIECHUS
Q 3ax= Vi, KT,
I'ne V.. - 00BEM 3aX0IKHU B M,

O6myro morpedbHocTh BB Ha mpoxojaky BceX BBIPAOOTOK MOXHO pacCuuTaTh WU Yepe3
Q sax, WUTH Uepe3 (], 3HasT OOIIHIA 00bEM TIPOXOIKH.

3apsi 0JJHOTO HIypa MPU OJHOTUITHOCTH IIIMTYPOB, HAIPUMEP B KaHABE, MOKHO OIpese-
JINTH TakK:

q mnypa: Q 3ax/n, KT,
rae N — KOJMYECTBO LIMYPOB HA OJHY 3aXOJKY.

[mypoBsie 3apsAasl BpyOOBBIX LIMYPOB B MOJA3EMHBIX BBIPAOOTKaxX yBenudeHbl Ha 20 —
30 % 1o cpaBHEHUIO ¢ OTOOMHBIMHU M BCIIOMOTATEIbLHBIMHU.

Macca mmypoBbIX 3apsiIOB B MOJ3EMHBIX BBIPA0OOTKAX ONMPEIEISICTCS M0 YPABHEHUIO

Q:mx = q 6p wn n(;p + q omoé wn n0m6 y KTy
rle O ¢pwn - Macca BpyOOBOIO LIMMYpa, Ny, - KOTUMYECTBO BPYOOBBIX LIITYPOB,  omg wn - MACCA OT-
OO0MHOTO (BCIIOMOTATENBHOTO) LIYypPa, Nyys - KOJIMYECTBO OTOOMHBIX W BCIOMOTATEIbHBIX ILIMTY-
pOB.

B mpaktuke npoxoaueckux padoT 3a4acTyr0 MPUXOJAUTCS UMETh JCJIO CO CTaHIapTHBIMHU
natpoHamu BB. U, ecnu genenue oHUX NAaTPOHOB MOXKET OBITH MPOCTO HEXKENATENbHO, TO JIPY-
TUX - IpocTO HepomycTuMo. [1oaToMy, pacueTHble BEIWUYMHBI 3apsiia IIIYpPOB CIEAYET OKpPYI-
JUTH 10 ONMOKaWIIMX BECOBBIX pPa3MEpPOB CTaHIAPTHBIX narpoHoB BB. C yuerom sTux Ok-
pYTJIEHUH, ClIeAyeT OTAEIbHBIM PAacuye€TOM BHECTH M3MEHEHHs B pacxon BB Ha ogHy 3axoaky u
Ha BCIO BhIpaOOTKY. B macmopt mo 6ypoB3phIBHBIM pab0OTaM BBIHOCSTCS TOJBKO 3TH OTKOPPEK-
TUPOBAHHBIE JIAHHBIE.

Pacuem onunwvl 3a60tiku u onunvl 3apsaoa

Heo6xoauMocTh 3TUX pacyeToB JAUKTYETCS, MPEXKe BCEro, TPeOOBAHUSIMHU TPABHII TEX-
HUKU OezonacHocTH. J{muHa 3a00iku AomkHA ObITh HEe Kopoue 30% oT oOrieil AnHEI mmypa, a
B BBIPa0OTKaX, OMACHBIX 1O razy u MUK - He kopoue 50%. Ecnu 310 ycnoBue He cobmtonaercs,
TO BECh pacyeT HYXXHO MPOU3BECTH 3aHOBO, N30paB WM 0oJiee CHIIBHOE B3PHIBUATOE BEIIECTBO,
WJIM YBEJIMYHMB YUCIIO IIITYPOB, WM BBITIOJHSB TO U Apyroe. JlinHa 3a00WKu U 3apsijaa BEIYUCIIS-
€TCsl UCXO/I U3 JuaMeTpa U JUIMHBI IIMypa, a TakKe Macchl U miuoTHoctd BB. [luamerp mimypa
IIPH STOM MPUHUMAETCS PaBHBIM JHAMETPy FOJOBKU Oypa.

Breraucnsiercss B Hadasie 00beM, KOTOPBINA Oy/ieT MeTh 3apsia nanHoro BB mpu u3BecT-
HOM Macce M TNIOTHOCTH, a 3aTe€M 00BEM IIIypa; COMOCTABUB UX JIETKO OTMPEICTUTh KaKyl0 9acTh

oT o01Iel ATMHBI Mmypa OyAeT 3aHUMaTh 3apsi 1 3a0oiika (puc. 17).
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3a6 /

win Puc. 17. Cxema pacuera JUIMHBI 3apsAJIKH B 3a00MKH IIIITY-
/ }[ pos. [lnuna 3apsaku — nvHa 3apsna BB, mmnaa 3a00iiku —
LA | BCs cBOOOHAS OT 3apsaaa BB gacTs mmypa
/3a6 =ILUI'I - lsap

/

3a

s >30% I,

4. CITIOCOBBI 1 CPEJACTBA ITIOJAPBIBA 3APA/10B ITPU BEJIEHUUN
I'OPHBIX PABOT

4.1. IlpuHnun ycrpoiicTBa 60eBbIX 3aps/10B

BB Bce 0e3 uckimodeHusi 00Ja1al0T OTPOMHOM pa0OTOCIIOCOOHOCTHIO M B ATOM IUTaHE
BEChbMa IMOJIE3HbIE JJIS YEJIOBEKA, HO, K COKAJIIEHHUIO, X MOILb UCIOJIb3YETCs M0 OO0JbIIeH yacTu
emMy Bo Bpea. Bes uctopust yenoBeuecTBa - 3TO HOUCK HauOosiee 3(h(HEKTUBHBIX CPEACTB AJIS
CaMOYHHUYTO)XEHHUSI, U B ’TOM OHO JIOCTHUIJIO 3AMETHBIX yCIIEXOB.

Bce BB mmeror TOoT O0mmii HEAOCTATOK, YTO HMX NPUMEHEHHUE TpPeOyeT OCOOBIX Mep
IPEJOCTOPOKHOCTH, OCOOEHHO 00J1a1al0IINX BBICOKOM 4yBCTBUTENIBHOCTBIO. K cyacThio, OHa He
OJIMHaKoBas y pa3HbIX BB 1 Ha 5TOM OocHOBaHa TexHONOIHs UX AU((epeHPOBAHHOIO NPH-
MEHeHHUsl, Kak B 00€BOM, TaK U MPOMBILIUIEHHOM IPUMEHEHHH.

Texnonorus npumenenus BB Bcrogy mmeer oOmmii npuniun. [lo HazHadeHuio BO
B3pBIBHBIX ycTpoiicTBax BB nenstces Ha aBa Tuna paboune M MHULMHUpYOIME. 3ajaya MepBbIX
OCHOBHAsl — BBITIOJHUTH IOJIE3HYIO pabOTy, a BTOPbIX — HHUIIMUPOBATH (3aCTaBUTH) (ierMaTuy-
HBIX (HMU3KOYYBCTBUTENBHBIX), HO 00JaAa0mux 0onbioil paborocnocoOHocThio BB B3opBath-
cs. Heo6xoaMMoCTh MpUMEHEHHsI TAKOI'O YCTPOWCTBA 3apsiIoB CBS3aHA C TEXHUKON Oe3omacHo-
ctu. s mHUIMMUpOBaHUS He TpeOyercss OONbIION Macchl 4yBcTBUTENIbHOro BB, a Gosbmas
Mmacca pabouero BB B cuity HEBBICOKON 4yBCTBUTEIBHOCTH caMa Io ce0e He MPEeACTaBIsIeT 0Co-
6ol omacHocTtu. bonee Toro, yToOBl CBECTHM PUCK K MHUHHUMAJIbHOMY, MPUMEHSETCS B3pbIBHAS
1enb ¢ AByMs MHULMUpYyomuMu BB: nepBuuHbiMH, KOTOpbIe, 00safast HauOoiblIel 4YyBCTBU-
TEJIbHOCTBIO U HaMMEHbIEH Maccoil (rpemydast pTyTbh, a3U] CBHHIIA), B3PHIBAIOTCS MEPBBIMHU U
BTOPUYHBIMU (T€H, IeKcareH, TeTpUi), KOTOpbIe, MOdy4as UMIYJIbC OT MEPBbIX, NMEPEJAI0T €ro
3apsany pabodero BB (mopox, aMMOHUTBI, TUHAMUTHI, TPOTHII U Ap.). Best aTa nemnovka, coenu-
HEHHas IOCJIeI0BATEIbHO, MPEeACTaBIseT cO00M 00eBOW MAaTPOH, MPU 3TOM YaCTh €r0 C UHUIIM-

HPYHOIIUMH BCIICCTBAMHU HA3BIBACTCA KarCroJIb—ACTOHATOPOM. B TOpHOM JOCJIC€ NAaTPOHBbI—
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OOEBUKM HM3TOTOBISAIOTCS HEMOCPEICTBEHHO Ha MECTE B3PbIBA, KAICIOJIb-1€TOHATOPHI U paboune

BB xpansTcs Bpo3b.

4.2. CriocoObI moJpbIiBa 60EBBIX 3apsiI0B

[TonpeiB 60EBBIX 3apsiI0B CONPSIKEH C HEMAJIBIM PUCKOM, ITIOATOMY TEXHOJIOTHS ATON ya-
ctu BBP ynensercs Oonbioe BHUManue. CyIIecTBYeT TPU OCHOBHBIX CIIOcO0a MOJpbIBa 3apsi-
JIOB — OTHEBOM, 3JIEKTPUUECKUIA, JeTOHAIHsI. BEIOOP TOTO MM MHOTO W3 HUX OOYCJIOBIEH C O-
HOM CTOPOHBI JOCTYIHOCTBIO CPEACTB B3pBIBaHUS, a C IPYrod — yCIOBHSIMH U TpeOOBaHUSMU
TEXHHUKHU 0€3011aCHOCTH.

OrneBoii crioco6 HanboJiee MPOCTOW B UCTIONHEHHUH | JIeIIeBbId. HeoctaTkaMu SBIISIOT-
Csl OTHOCHUTEJIbHAS ONIACHOCTh (HAXOKJEHUE B3PbIBHUKA HEMOCPEICTBEHHO HAa MECTE IIPOU3BO-
CTBa B3pbIBAa), HEBO3MOXKHOCTh MPOBEPKHU KayecTBa MOJATOTOBKU B3PbIBA, 3aTPYAHEHHOCTh B3pHbI-
BaHUs Tpymnn 3apsanoB. He uckitoueH mpexaeBpeMeHHbIN 1moa00i onHoro 3apsaa apyrum. Ilo
TpeOOBaHUSM TEXHUKH O€30MaCHOCTH OTHEBOH CIOCOO HEJb3s NMPUMEHSATh B BEPTUKAIBHBIX H
KPYTOHAKJIOHHBIX FOPHBIX BBIPA0OTKax M B JIIOOBIX BbIPAOOTKAaX OMACHBIX IO ra3y W MbUIM, MO
He(TENPOIYKTAM.

DneKTpUUecKUid crocod He UMEET OrpaHUYCHUI, caMblii 0€30IaCHBIM, KOJMYECTBO MOJ-
phIBacMbIX 3apsiioB He orpaHudeHo. Ho oH Oosee CiiokHbIM U AOpOroi, TpeOyeT npuMeHEeHUs
CIEIMAJIbHOTO 000pYI0BaHUS U pacyeTa COINpPOTUBICHUS U TOKA LEMH.

JleToHUpYIOLIHMil CrI0CO0 HE MOTYYHIT HIMPOKOTO PACIIPOCTPAHEHHUSI TIPU BECHUH TOPHBIX
paboT, HO €ro MOKHO NMPUMEHAThH B IPUHIUIIE B JIFOOBIX YCIOBUAX (U1 BEIPAaOOTOK OMACHBIX IO

ra3y Y IbUIM IPUMEHSIOTCS CHIEUAIbHbBIE — IPEIOXPAHUTEIbHBIE JETOHUPYIOIUE IHYPHI).

4.3. CpencTBa B3pbIBaHUSA

K cpencrtBam B3pbpIBaHUS OTHOCHT:

1/ mpu OTrHEBOM B3pBIBAHWHU - OTHETIPOBOHBINA IIHYP, CPEJCTBA €0 MOJDKUTAHHS U Kall-
CIOJIM-JIE€TOHATOPBI;

2/ mpH BIIEKTPUYECKOM - BIJIEKTPOIPOBOJHBIA IIHYp, UCTOYHHUKHM TOKAa M KaIlCIOJIH-
AJIEKTPOAETOHATOPBHI.

3/ TpuW OETOHHWPYIOUIEM - AETOHUPYIONIMNA ITHYP ¥ CPEACTBA €r0 HHUIMUPOBAHUS (Karl-
CIOJIb- WJIM DJIEKTPOJIETOHATOP).

O2Henpo8oOHbIl WHYP U CPeOCMBa NOOHCULAHUSL

OruenpoBOJHBIN LIHYp MPEACTaBIsIET COO0I0 CEpILEBUHY M3 JBIMHOIO MOpOXa C IICH-
TPaJbHON HAIPABISIONICH HUTHIO S OTUIETOK, MIOKPHITHIX WIIA TPONUTAHHBIX BIIarOHEPOHHUIIAC-
MO WM BOJIOHETIpOHUIIaeMoi Maccolt (puc. 18). [[nst B3peiBaHMs 101 BOAOW IIHYP BHITyCKaeT-

CiB FYTTaHequBOﬁ NN XJ'IOpBPIHHJ'IOBOﬁ HU30JIAIUH.
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ITo ckopocTy ropeHust OrHENPOBOAHBIN IHYP pa3AeiseTcs Ha: HOPMAJIbHO IOPSIIUN CO
CKOpOCTBIO TOpeHHe | cM/CeK, IIBeT OIJIETKH CEepblil, M 3aMEJICHHO TOPSALIMHA - CO CKOPOCTBHIO
ropenust 0,5 cM/CeK./OTIUYUTENbHBIN [BET OIJICTKU - KEAThIH/. OrHEPOBOIHBIN IITHYP CIYKHT

JUTSI TIepelayyl CHOMA UCKp HHUIuupytouiemy BB, pacnosnoxeHHOMY B KancCrojs-AeTOHATOPeE.
A

A

Puc. 18. OrnenpoBoansiii muyp Mapku OLLIA: 1 — HanpaBisromas HUTh; 2 — cepJle-
BUHA U3 JIBIMHOTO Nopoxa; 3,4,6 — mepBasi, BTopasi M TPEThs OIUIETKH COOTBETCTBEHHO; 5 —

Bojon3oNHpymoiee nokpeitie. Ckopocts ropenus: 0,5 — 1,0 cm/cek, nuametp 5-6 Mm

OraenpoBOJHBIA MIHYP MOJKUTAIOT C IOMOIIbIO TJICIOUIEr0 3a)KUraTeIbHOIO  (PUTHIIA
WIM 32KUrareinbHON cBeud. [[y1si 0lHOBPEMEHHOIO I'PYIIIOBOIO MOJPKUraHus OOJIBLIOrO 4Mcia
OTPE3KOB OTHENPOBOAHOrO IIHYpa MPUMEHSIOT 3aKUTaTelIbHbIE NAaTPOHYUKU. Takue narpoH4u-
KM, paCCUMTaHHbIE HA OJIHOBpEeMeHHOe nokuranue 10 30-37 oTpe3KoB LIHypa, MOTYT BOCILIA-
MEHATHCS WU C TIOMOLIBIO KOPOTKOIO OTPE3Ka IIHYpa MU C IOMOIIBIO MIEKTPOBOCIIIIAMEHUTE-
TS

Jlemonupyrowuti winyp

JleTOHMpYIOLUH IHYP NpeJHa3HavYaeTcs M epeayd JeTOHAUU K 3apsaaM IIPOMBIII-
neHHbIX BB.

Bce npombinenasie BB 1octatouyHo HafeKHO B3PBIBAIOTCS OT ACTOHUPYIOUIETO LIHYpa
U HE TpeOyIoT, B 3TOM cllyyae, IPUMEHEHHsI KalCroylel-1eTOHaTopoB B mnypax. CaMm mHyp jae-
TOHUPYET OT B3PbIBa KalCIOJIsA-1€TOHATOpA UM 3JIEKTPOoJIeTOHATOpa. JleToHupyeT oH ¢ 60IbIIoN
ckopocthio /mopsaka 7000 m/cex/, uTo obecreurnBaeT 0JJHOBPEMEHHOCTD B3phIBa OOJIBILIOTO YUC-
na 3apsiioB BB.

JIETOHMpYIOIUI IIHYP COCTOUT W3 HECKOJBKHMX OIUIETOK, IOKPBITBIX MACTHKOM WU
IUTACTUKATOM, U CEp/LIeBHUHBI BEICOKOOpH3aHTHOr0 BB /T3H. rekcoren/ ¢ AByMs HampapBisIOIIN-
MU HUTSAMH KPacHOTO IIBETa MJIM M30JIMIO KPACHOTO LiBeTa. [leToHupyromuil mHyp oObIYHBIN
/OIIA Takxke, Kak W OTHENPOBOJHBIM, 3ampeniaeTcs MPUMEHSITh B BhIPAOOTKAX, OMACHBIX IO
razy wiM nslid. g Ha3BaHHBIX YCJIOBHMH pa3peliaeTcs MPUMEHSTh TOJIBKO MPEJOXPaHUTENIbH-

HbI€ BOJIOCTOWKHE AeToHUpYIonue mHypsl Mapok JILII-1 u JAIIII-2 (puc. 19).
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Puc. 19. Jleronupyromuii mmuyp mapku JIIB: 1, 2, 3 - momuxyiiopBUHUIIOBAS,
XJIOMYaToOyMakHass M JIbHSHAS OIUIETKH COOTBETCTBEHHO; 4 - OMUATHIICHOBAsI TUICHKA, S

- B3pbIBYaTasd CMCECb M3 TOHA, 6 - HaIIpaBJIAKOIINWEC HUTH.

JIeTOHUPYIOUIMI IIHYP CPaBHUTENBHO O€30IIaCeH, €ro MOXHO pPe3aTh OCTPhIM
HO>KOM Ha YaCTH, 3aropaercsi OH ¢ OOJBIIUM TPYAOM M TOPUT CIIOKONHO 0€3 BembliieK. OHaKo
3a)KUTaTh OTpe3Ku JumHOoU Oonee 10-12 cM He pa3pemaercsi, Tak KaKk TOPEHHUE MOKET NepelTH
BO B3pbIB. Pe3arh HIHYp pa3periaercst TONbKO Ha IEPEBSIHHOM J10CKe Ha paccTossHUU He MeHee 10
M OT B3pbIBYATHIX BEILIECTB.
Kancionu-oemonamopul u 21ekmpooemonamopbl

B npuHnumne, 5371€KTpOIETOHATOP OT OOBIYHOIO KAJICIOJISA-IETOHATOPA OTJINYAETCS TOJb-
KO HaJM4YUEeM 3JIEKTPOBOCIUIAMEHMTENIEM U, B Cllyyae 3JEKTPOJETOHATOPA 3aMEeJIEHHOTO Jeii-
CTBMSI, HUIMYMEM 3aMeJUISIoNero cocrapa. Ha3HaueHue ux oJlHO U TO Ke.

Kancronv-oemonamop. Karcronp-1eToHaTOp, HCMNONb3YEMbIH Ul JETOHUPOBAaHUS OC-
HOBHOTO 3apsifa BB, mpexacrasmser co0oil 3apsi MEpBUYHOTO U BTOPUYHOTO WHUIIUUPYIOIIETO
B3pBIBYATOTO BEILECTBA, 3alPECCOBAHHBIX B MEIHYIO, JIATYHHYIO, aJJIOMUHHEBYIO WM OyMaxk-
HYI0 TUIB3Y (puc. 20).

B kxadecTBe NepBUYHOIO0 MHUIIMATOPA UCIIOJIB3YIOT IPEMYUYIO PTYTh WM a3u] CBUHLA. B
HIEPBOM ClTydae MaTepHasl THIIb3bl JIOJDKEH ObITh OYMa)KHBIM, MEIHBIM WIIM JIATYHHBIM (B Mapke
neronatop Oykebl b wim M). Bo BTopoMm ciydae - OyMakKHBIM WIJIA aTFOMUHHEBBIM (B Mapke Je-
ToHatopa OykBbI b nnu A). [lnst Gonblieil HaJIe)KHOCTH B3pbIBa a3H/IHBIX JETOHATOPOB, UX 3apsi
NEPBUYHOTO MHUIIMATOpa 0OBOJIAKMBAEeTCs HEOOIBIION 100aBKOI TeHepeca.

B kauecTBe BTOPMYHOrO MHHUIMATOPA, IOMEIIAEMOI0 B HU)KHIOIO YacTh TWJIb3bI, UC-
MOJIB3YIOT TETPUJI, T€H, TeKcareH. B TopiieBoi yacTu BTOPUYHOTO MHULIMATOpPA BbIpabaThIBaeTCs
KyMYJISITUBHAsl BbleMKa. BepXHss 4acTh T'MiIb3bl OCTAE€TCS HE3ANOJIHEHHOM Il BCTABKM TyJa
KOHIIA OTPE3Ka OTHEMPOBOAHOIO IIHYPA.

Karncronu-ngeronatopsl He0OX0AUMO 00eperaTh OT YBIaKHEHUS, KPOME TOTO, UX HEJb3s
POHATDH, MOJABEPraTh Jaxe JErKUM yaapaM, HarpeBanuio. [loa neiicTBHEM MPSMBIX COJTHEUHBIX

queﬁ OHHU PE3KO MOBBIIIAKOT CBOIO YYBCTBUTCJIBHOCTH K BHCIITHUM BO3AeHCTBUSIM. B BBIpaGOT-
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Kax OHaCHBIX II0 Ia3y WM IBUIM KaIlCIOJIM - JICTOHATOPhl KAK U OTHECBOC B3PBIBAHMEC HEIOITY-

CTHMBI.
3 4 2 /
/ / / -
3 g
‘\N
6 | S
75
45,5-48,5 e
J /9 e /2 ! "
B <
b S
47-51 28 .
Puc. 20. Kamncronb-geronarop: a, 6 — B METAUTMYECKOW W OyMaKHOU ruib3ax; 1 -

THIIB3a; 2 - yamieuka; 3 - oTBepcTue; 4, 5 - mepBUYHBIN U BTOPUYHBIA WHUIIMATOPHL; 6 - TOHBIII-

KO, BOTHYTOC [UI1 KOHLIICHTpAIUNU SHCPIUU B3PhLIBA.

BrinmyckaroTcsi OHM TOJIBKO MTHOBEHHOTO AeiicTBus. HeoOxoaumas nocieioBaTeIbHOCTb
B3pBIBa LIMMYPOBBIX 3apsaoB BB mocTturaercs mnm ke oTpe3Kamu IIHYpa pa3HOW JUIMHHBI, WIIH
e ONpeIeTICHHOH 110CIIe10BaTeIbHOCTBIO TOIXKUTaHUSL.

Karncronu- neToHaTopsl BBITYCKAIOTCS TOJIBKO T'PEMy4epTYTHOTETpHIIOBBIE Ne§ u  a3u-
noTeTpuiioBbie No 8.

Dnekmpooemonamopom Ha3bIBAIOT MPUCIOCOOIEHUE, KOTOpOE Mpeoldpa3yeT eKTpuye-
CKYIO HEPTHUIO B TEIUIOBYIO, BBI3bIBASI IPU 3TOM BCHBIIIKY BOCINIAMEHSIOLIETO COCTaBa, WHUILU-
upymoILero B3pbiB pabouero BB (puc. 21).

MoCTHK HakaJlWBaHUS, MPEICTABICHHBI KOHCTAHTAHOBBIM WJIM HHXPOMOBBIM ITPOBO-
nom 30-50 u, OKpyKeH JIeTKOBOCIUTAMEHSFOIIIMMCS COCTaBOM B BHJIE TBEPIOH Karuist. B kadecTse
TaKOr0 COCTaBa NMPUMEHsETCs cMech U3 46% OepTosneToBoil comu, 28% poJaHUCTOTO CBUHIA U
26% ctomnsipHoro kies. KoHIbl MOCTHKa, yepe3 1eTOHATOPHbIE TPOBOJHUKHU AuaMeTpoM 0,5 Mm
U IuHOIO OT 1,5 710 2,5 M, BRIBEICHBI HAPYXKY. DIEKTPOBOCIUIAMEHHUTEIb B IYJIbIIE JETOHATOPA
3aKpervieH BIarou30JUpyIoNed MaCTUKOW WITH TIIAaCTUKOBOU MTPOOKOI.

DJEeKTPOAETOHATOPHI TPEOYIOT OCTOPOKHOTO OOpallleHusl, TSAHYTh 33 NMPOBOJHUKU WU
CO3/1aBaTh Ha HUX JIIOOYIO HHYIO MEXaHMUYECKYIO HAarpy3Ky - Helb3s. OHHM ObIBalOT MTHOBEHHOTO
(O 11) 3amemnennoro (D/1-3/1) u kopotkozamemientoro aeicraus (D/1-K3).

DNEeKTPOAETOHATOPHI 3aMEJIEHHOTO JEHCTBUS MEXKIY 3JIEKTPOBOCIIIAMEHUTENIEM U Tep-
BUYHBIM WHUIIMATOPOM HMEIOT AMCTAHIIMOHHYIO TPYOOUKYy C 3aMeJUIMTENeM /CMeCh MEepeKucH
Oapusi, KaJIMIHOM CeNuTphl U UIUTONa/. BennunHa BpeMeHH 3aMesIeHHs], paBHAs Y pa3IMuHBIX

anekTpoaeToHaTopoB oT 0,5 cex 10 10 cek, 3aBUCUT OT AJIUHBI TUCTAHIIMOHHON TPYOKH.

49



DNEeKTPOAETOHATOPbI MTHOBEHHOTO JICHCTBUS pa3pelaeTcsl MIpUMEHITh Ha JI0ObIX pabo-
Tax, OJEKTPOJETOHATOPHI 3aMEIJICHHOTO JIEHCTBHA - TaKXKe, KPOME BBIPAaOOTOK, OMNACHBIX IO

ra3y Wid MbUIH, I71e IPUMEHEHNE UX 3alpelIeH0 B CaMOi KaTeropuueckoil popme.

Puc. 21. a, 6, B— MTHOBEHHOT0, KOPOTKO3aMEJICHHOTO 1

&

SSSSNeSS

3aMCJICHHOI'O I[GﬁCTBPIH COOTBETCTBCHHO, 1 — mmactukar-

S

Has MpoOKa; 2 — 3JIEeKTPOBOCIUIAMEHHUTEIb; 3 - THJIb3a Jie-
TOHaTopa-4 — yameyka; 5, 6 — MepBUYHOEC W BTOPUIHOE

uHunuupytomee BB; 7, 9 - 3amemieHHblii U 3aXHUraTeb-

HBIN COCTaBhI, 8-11enkoBas ceTka BpCEM:A 3aMCIJIC-

Hus 25-250 mc 0,5-10 c.

DNEeKTPOJETOHATOPbl KOPOTKO3aMEUIEHHOTO JEWCTBUS MEXAY 3JIEKTPOBOCIUIAMEHHTE-
JIEM W NEPBUYHBIM HHULMATOPOM COAEPKAT 3aMEIUIMTENb, COCTOSAIIUN M3 CMECH CBHHIIOBOTO
CypHKa, CHJIMKOKaIbLUs U Gpeppocunuius. Bennurna BpeMeHH 3aMeJIeHUs], paBHas y pa3iny-
HBIX 3JIEKTPOAETOHATOPOB OT 25 10 250 Mmcek (¢ uHTepBamam oT 25 1o 100 Mcek), 3aBHUCHT OT
JUIMHBI 3aMEJISAIOIEr0 COCTaBA.

DNEeKTPOECTOHATOPbI KOPOTKO3aMEUIEHHOTO ASUCTBHSI MOTYT IPUMEHSTHCS IPHU JIFOOBIX
BUJIaX B3pPbIBHBIX pa0dOT, B T.4. M B BbIpaOOTKax OMAacHBIX IO razy u neutd. [lpu npumeHnenun
KOPOTKO3aM€JIEHHBIX JI€TOHATOPOB IMOBBIIIAETCS KOAP(GUIUEHT UCIIOIb30BAHUS IIITYPOB; KPO-
Me TOro, oTMeuaercs 0osiee MeIKoe U paBHOMEpPHOE JIpoOeHHe opobl, 0Oosiee paBHOMEPHBIN
(ky4HBIiT) 0TOPOC MOPOJIBI, YMEHBIIASTCS CEHICMIUYHOCTH B3phIBa U pacxo BB.

B miaxtax omacHbIX MO Ta3y WiK MbUIK (32 HCKITFOYSHUEM TUIACTOB, MOIBEPKEHHBIX BHE-
3aIlHBIM BBIOPOCAM) 3JIEKTPOJIECTOHATOPHI KOPOTKO3aMEICHHOTO JEHCTBHS, C TNPHUMEHEHUEM
anekTpoaeronaropal/l-8-56 B kauecTBE HYJIEBOrO 3aMEIJICHUsI, MOT'YT IPUMEHATHCS MPHU YCIIO-
BUH, YTO OOIIMI MepHoA 3aMesIeHHsI He OyIeT NMPeBbIIIATh:

A) B yronpHbIX 3200s1X - 120 Mcek, B3pbIBaHUE 332 OIUH TIPUEM;

b) B cmemannbIx 3a005x 1o nopoze - 120 Mcek, B3pbIBaHHE HE Oosiee, ueM B JBa Mpue-

Ma;
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B) B uncro mopoansix 3a605x - 170 Mcek, KOJIWYECTBO IPUEMOB B3pBIBAHUS HE OIpaHU-
YHBaeTCH..

IIposoonuxu s1exmpureckoco moxa

Jlnst mepenayu AIEKTPUYECKOTO TOKAa OT MCTOYHHMKA TOKAa K JIETOHATOpaM IPUMEHSIOT
M30JIMPOBAHHBIE METHBIE U PEXKE - ATIFOMUHUEBBIE TTPOBOTHUKH.

B 3aBucuMocTH OT Ha3HAUYEHHUS MPOBOJHUKH HABUBAIOTCS JETOHATOPHBIMU, COEIUHU-
TEJIbHBIMU U MaructTpajibHbiMU. CeueHue JeTOHATOPHBIX MPOBOJHUKOB paBHO 0,20 MM? , IHa-
metp - 0,5 MM. B kauecTBe COCAMHUTENBHBIX U MAaruCTPAIbHBIX IMPOBOJHUKOB MPUMEHSIOTCS
npoBoaa ceuenueM 0,75+1,50 MM , uametp — 1,0-1,5 mm. [IpuMeHATh TPOBOIHUKH C XJIOTYa-
TOOYMa)KHOM M30JSIMEN pa3periaeTcsi TOJbKO B CyXUX MECTaX; BO BJIAXKHBIX WJIM MOKPBIX BbI-
paboTKax MPUMEHSIIOTCS MPOBOJHUKHU TOJIBKO C HETPOHUIIAEMON PE3WHOBON M BUHHIIOBOE U30-
JISIUAEH.

Cucrema Bcex HPOBOJHUKOB U DJIEKTPOJETOHATOPOB, COCAMHEHHBIX MEXIY CO00I0 B
OTPEIETICHHOM MOCIE0BATEIIbBHOCTH, HA3bIBACTCS AJIEKTPOB3PHIBHOM CETHIO.

Hcmounuxu moxa u KOHmpoibHO-uzMepumenvhvie npudopul

B kauecTBe UICTOYHHKOB TOKA B TOPHOPYIHOM MPOMBIILIIEHHOCTH MOTYT UCIIOJIb30BaThCA
Oarapeil Cyxux 3JI€MEHTOB U aKKyMYJSTOPOB, CHIIOBBIE M OCBETUTEIIbHBIE MATUCTPaIH MOCTO-
STHHO 51 IEPEMEHHOTO AJIEKTPUYECKOTO TOKA, B3PhIBHBIC MAIIIMHKH.

B npakTuke npoxoaKu rOpHO- pa3Be0YHBIX BHIPAOOTOK B3PHIBHBIMUA MAIIMHKAM CIIETYET
OTJIaTh MPEANOYTEHHEe, TaK KaK OHU YA0OHAa B IOJIb30BAHMM U HaJeKHBI B padote. Ha Mecre
MIPOM3BOJICTBA, B3PBIBHBIX Pa0OT MPOMBIIIIEHHOTO 3JIEKTPUYECKOT0 TOKa MOXKET HE OBITh U TO-
rJa pojib MAaIIMHKU e1le 0oJjiee Bo3pacTaeT. B3pbIBHbIE MAIIMHKUA OBIBAIOT JIBYX OCHOBHBIX TH-
MOB: JUHAMO-3JIEKTPUYECKHUE U KOHJIEHCATOPHBIE.

JInHaMO-3JIEKTPUYECKHE MAIIMHKM COCTOSIT M3 MOPTATUBHOTO 3JIEKTPOre€Heparopa Io-
CTOSIHHOTO TOKa, TMPUBOJHOTO MEXaHH3Ma PYKOSTKON WM KIIFOUOM, KOHTAaKTHOTO MPHUCIIOCO0-
JICHUS Y 32KUMOB; JIJIsl TPUCOEIMHEHUSI K MAIlIMHE MaruCTPaibHBIX MMPOBOJIOB  B3PBIBHOM CETH.
[Tpumepom Takux MamuHOK MOTyT ObITh MammHKH [IM-1 , [IM-2 1 BM-10. Bce onun moryr
OBITH AOMYIIEHBI IS THOOBIX paboT, KpOME BBIPAOOTOK OMACHBIX MO Ta3y WM ISTH.

Opnako, Oonee MUPOKOE pacTIpOCTPaHEHHE MOMYYHIN KOHICHCATOPHBIE MAIIMHKH, KaK
OoJiee MOIITHBIE U 00TaaroIINe MEHbIIUM BecoM. PaboTaroT OHM 1O TIPUHITUITY HAKOTIJICHUS 3a-
psiia Ha KOHJCHCATOPE ¥ MTHOBEHHOTO paspsaa. [1o mpuHmmy nutanus (3apsaKd) KOHAEHCATO-
pa moIpa3ensaoTcs Ha UHAYKTOPHBIE, aKKyMYJSITOpHBIE U OaTapeliHble. MaluHKKA 3TOTO TUTIA
BBIMTYCKAIOTCS, KaK B OOBIYHOM HCIIOJIHEHUH, TaK U BO B3pbhIBoOe30omacHoM. [locienHue MoKHO
WCITOJTH30BaTh Ha JTIOOBIX paboTax, B TOM YHCJIE€ U BRIpAOOTKaX, OMACHBIX IO a3y WU MBUIH.

N3 MammHOK KOHACHCATOPHBIX HAMOOJee MIMPOKOEe MPUMEHEHHWE IMOJTydusa MalluHKa

BMK-3/50 . Ota MammHKa BBITYCKAaeTCS BO B3pHIBOOE30MACHOM MCIIOJHEHUH, & €€ MOIIHOCTb
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BIIOJTHE JIOCTATOYHA JUISl TIPOU3BOJICTBA B3PBIBHBIX pabOT B JIIOOBIX pa3BEJOYHBIX BBIPAOOTKAX.
OnHUM U3 HEOOXOIUMBIX YCIOBUN 0€30TKAa3HOCTH B3pbIBa ABISETCA CleAylomiee: (hakTuueckas
BEJIMYMHA COIPOTHUBIICHUS B3PBIBHOW CETH HE JIOJKHA IPEBBIIIATH IPEIEIbHON BEIMYUHBI, YKa-
3aHHOW B XapaKTEPUCTUKE B3PHIBHOM MAIIMHKU. DJIEKTPOU3IMEPUTEIbHBIE IPUOOPHI MIPU dJIEK-
TPOB3PBIBAHUH TOJB3YETCS U MPOBEPKU DIIEKTPOAETOHATOPOB, UX MOJ00pA MO COMPOTHUBIIE-
HUIO, JUISl IPOBEPKH LIEJIOCTHOCTH B3PBIBHOW CETU U ONPEIENICHUs €€ conpoTUBieHUsA. OCHOB-
HbIE U3 HMX: JIMHEHHBIA B3pbIBHOM MocTHK JIIII-48, manelii oMMeTp U B3pBIBHOM HMCHBITATEINb

BHO-3.

4.4. PacyeT B3pBIBHOI LeNHU
CMBICI pacueTa B3pBIBHOW IIEMU CBOJIUTCS K 00ECIEYCHUIO YCIOBUU IS MMPOU3BOJICTBA
B3pbIBA ITPHU COOJTIOICHUN Mep 0€30IaCHOCTH
Oeznesoti cnocob
Pacuer cBomuTCsA K ONpEACIICHUIO JIMHBI OTPE3KOB OTHEMPOBOAHOTO IIMypa B KaXIOM

mImype W B IOCICAOBATCILHOCTH WX IO/PKUTIaHHA, B BI)I60pe CpCACTB IOKUT'aHUAA.

d ] | . Kaapadam

Puc. 22. 3axurarenpHas TpyOKa (a), maTpoH-00eBHK (0) M 3a)KUTATEIBHBIN MATPOH (B):
1-KJ; 2 - Olll; 3 - marpon BB; 4 - BocmiaMeHUTENbHBIN cOCTaB; 5 —OyMakHas THIIb3a; 6 -

BOCIUIaMeHsomui otpezok OI1I.

B3peiBaHue mHIMypoB OTHEBBIM CHOCOOOM COCTOUT M3 CIEAYIOLIMX MOCIEJ0BATEIBHO
MIPOBOAMMBIX OIEpaIMii: M3TOTOBJIEHMS 3aXKUTATENbHBIX TPYOOK, M3rOTOBJIEHHS MaTPOHOB-
0O0EBUKOB, 3apsKaHUs IITYpOB, 3a00WKH LITYPOB M 3aKUTAHUS OTHENPOBOAHBIX IIHYPOB (pHC.
22). 1o cooOpaxeHUsIM TEXHHKHA O€30MacHOCTH MHHUMAaJIbHO-IONYCTHMAs UIMHA OTpe3Ka Or-
HENPOBOJHOIO IIIHypa J0DKHA ObITh He Kopoue 1 M. 3axurarenbHast TpyOKa MpeacTaBIIseT co-
0ol Kamcrojb-IeTOHATOP C BBEIEHHBIM B HEr0 OTPE3KOM OTHEMpOBOAHOrO ImHypa. [larpoH-

60eBuKk 3710 naTpoH BB ¢ 3axurarenbHoi TpyOKOH.
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Pacuem onunel ocnenposoonozo winypa:

JlninHa oTpe3ka OrHENpOBOJHOIO IIHYpa paBHA

| 3a6 + 15 cMm, rae | 3a6 — niuna 3a000KH.

OO0m1as ayMHA OTpe3Ka OTHEMPOBOIHOTO IIHYPa He MOXeET ObITh MeHee 100 cM.

JlmHa oTpe3Ka OrHeIpoBOTHOTO LIHYPa 3a MpeaesiaMH IITypa He MOKET ObITh MeHee 15
CM.

HeoOxonumas ouepenHoCcTh B3pbiBa 3apsaaoB BB nocturaercs nsmMeHeHHeM JUIMHBI OT-
pe3koB Ol B 3axuraTenbHbIX TPYOKax WIIU MOCIEA0BATEIbHOCTIO UX 3KUT'AHHUS.

3akuraHue rpymnisl LHYPOB B 3a00€ ocylecTBIA0T oTpe3koM Ol nMeroniym Haapessl
gyepe3 5—o6 cM; TIIeonM (pUTHIIEM U3 JIBHSHBIX WM XJOMYaTo-OyMaKHBIX HUTEH, MPOMUTaH-
HBIX PAaCTBOPOM KaJIMEBOH CEIHUTPHI; 3a)KUraTeIbHON CBeuoi (OyMaskHasi THIIb3a, HAIIOJHEHHAS C
OJIHOW CTOPOHBI TOPIOYMM COCTABOM) OOIIMM BpeMEeHEM ropeHus 1, 2 u 3 MMH WM 3aKUraTelb-
HBIM IIATPOHOM.

B3pbiBHUKY 3a oHY "oTmanky" pasperiaercs HoJpKUrath He Oosee 16 OoTpe3koB OrHe-
IIPOBOAHOIO HIHYpa. Eciiv mpu 3TOM HMCMONB3YIOTCS 32KUTaTeNIbHbIE WM 3JIEKTPOBOCIIAMEHHU-
TEJIbHbIE MATPOHUYUKH, TO KOJUYECTBO OJHOBPEMEHHO IMOJKUIAEMbIX OTPE3KOB OT OJHOrO Ia-
TPOHYMKA MOXKET ObITh AoBeneHo a0 30-37. IIpaBuiiaMu TEXHUKU O€30MACHOCTH pa3peluaeTcs
MO/DKUTATh OJHOBPEMEHHO HE Oosiee 6 3a)KUraTeNbHBIX MAaTPOHUYMKOB. MaKCUMalbHOE YHCIIO
OTPE3KOB IIHYpa B 3TOM ciiydae Oyaer mocturath 37 * 6 = 222. Crocod ¢ WCIOIb30BaHUEM
3JIEKTPOBOCIIAMEHUTENIBHBIX TMAaTPOHUMKOB IOJyYWJI Ha3BaHHE HJIEKTPO-OTHEBOIO CIocoba
B3pBIBAHUS ILITYPOB.

Onexmpuueckuii cnocoo

DneKTpuUecKuid crocod B3pbIBAaHUS MOXKET NMPUMEHSTHCS B JIOOBIX BBIpaOOTKaX, IpHU
4YeM KOJIMYECTBO OJIHOBPEMEHHO B3PBIBAEMBIX IIIYPOB HE OrpaHMYUBAETCS, HEOOXOAMMO BBI-
OpaTh TOJIbKO O0JIee MOLTHBIN HCTOUYHUK TOKA. CIIOCO0 3TOT HECKOJIBKO CIIOKHEE OHEBOTO, Tpe-
OyeT NMpUMEHEHHUs CIIelUalbHOro 000PYJOBaHMS, HO 3aTO OH U 3HAUMTENbHO Oe30omacHee Jpy-
THX.

Paaunyc omacHoM 30HBI IPU IIMYPOBBIX B3pbIBaX J10JkeH ObITh He MeHee 200 M. B3pbiB-
HUK, IPOU3BOJS C ITOMOIIBIO MAlIMHKU B3pBIB, HAXOAUTCSI OT HETO HAa YKa3aHHOM PAacCTOSHHUU.
Cornacno IlpaBunam TexHUKH 0€3011aCHOCTH, BCE 3JIEKTPOJIETOHATOPHI, B3phIBAEMbIE B OJHOMN
CEeTH, JTOJKHBI OTOMpAThCS Ha OJTHOM KOPOOKH M MMETh OJMHAKOBBIE COMPOTHUBIIEHUS MOCTHKA
HaKaJIMBAaHUS U OJMHAKOBYIO BEMUMHY TapaHTUHHOTO TOKA. BeIle yxke roBopmiioch 0 HeoOxo-
JUMOCTH pacyeTa M KauyeCTBEHHOTO MOHTaka B3pbIBa CO BCEMHM HEOOXOIMMBIMU 3aMepamMH U
MIPOBEPKaAMHU.

Pacuer nienu cBoAMTCA K ONMpENENeHUIO TaKUX €€ MMapaMeTpOB KakK CONPOTUBJICHHE U Be-

JJMYKMHa CHUJIbI TOKAa. HpI/I HCIIOJIb30BAHUHU B3PBIBHBIX MAIIMHOK OTIIPABHBIMU IMapaMETpaMu IS
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pacdera CiIyXaT XapaKTePUCTUKH MAIIMHKU — HAMpPsKEHUE BOCIIAMEHUTEIBLHOTO MUMIYJIbCa U
npenenbHoe conpoTuBieHue. [lo3ToMy BHauane BRIOUpAeTCss MAlIMHKA, @ TOTOM PACCUYUTHIBACT-
Csl LIeMb 10 CONPOTUBIICHUIO U TOKY. BennunHa Toka 00paTHO MpOMOpIHOHATbHA COMPOTUBIIE-
HUIO LMW U JOJDKHA OBITh HE MEHEe BEJIMYMHBI TapaHTHIHOIO TOKA 3JIEKTPOJIETOHATOPA, pac-
CUMTAHHOTO Ha OIpPEICICHHYIO CHITY, KOTOpas o0ecrednT 0e30TKa3HOe cpabaThiBaHUE BOCILIA-
MEHUTEIBHON CMECH B AJIEKTPOJIETOHATOPE.

Yamie Bcero MpuUMEHSAETCS CXeMa IMOCIEAOBATEIIBHOTO COCAMHEHHUS 3JIEMEHTOB IIEMHU
(puc. 23). IIpu sTom oO1Iee ee conpoTUBIIEHUE OYIET CKJIAIbIBATHCS U3 COMPOTUBIICHUS BCEX
3JIEKTPOAECTOHATOPOB M COMPOTUBIICHUS 3JIEKTPONPOBOAOB. KoIMuecTBO 3EeKTpOAETOHATOPOB
PaBHO KOJIMYECTBY HIMYpPOB B3PbIBAEMBIX 32 OJIHY 3aX0JIKy. COmpoTHUBIIEHHE MPOBOJIOB PACCUH-
TBIBAETCS KaK MPOM3BEACHHUE JIJIMHBI TPOBOJIA HA UX YJEIbHOE CONMPOTUBIICHUE XapaKTEPUCTHU-
KM JI€TOHATOPOB M MPOBOJA HAXOMATCS B CIPABOYHOU JuTepaType. s mepemauu aneKkTpude-
CKOTO TOKa OT MCTOYHMKA TOKa K JETOHATOpaM MPUMEHSIOT W30JHPOBAHHBIC MEIHBIE U PEXKE -
AITIOMUHHEBBIC POBOIHUKH.

B 3aBucuMocTH OT Ha3HAYCHHS MPUMEHSIIOTCS MPOBOJA JETOHATOPHBIC, COEAMHUTEIb-
Hble U MaructpaibHble. CedeHre NeTOHATOPHBIX MPOBOAHUKOB paBHO 0,20 MM° /d(-0,5 mm/. B
KayeCTBE COEAMHHUTENBHBIX U MaruCTPAIbHBIX MPOBOAHUKOB MPUMEHSIOTCS MPOBOJA CEUYCHUEM
0,75+1,50 mm? / d =0,98:1,38 Mm/. [TpuMeHSATh MPOBOJAHUKU C XJIOMYATOOYMAKHOM M30JISLINCH
paspemiaeTcsi TOJIbKO B CyXHMX MECTaxX; BO BJIQXHBIX WJIM MOKPBIX BBIPAOOTKaX MPUMEHSIOTCS
MPOBOJAHUKHU TOJBKO C HEMPOHMIIAEMON PE3MHOBOM M BHUHUJIOBOM H3oisAuued. [[nuHa Mmaru-
CTpaJIbHOTO MPOBOJIA PaBHA YIBOEHHOMY 0€30MacCHOMY PacCcTOSHUIO OT 00bekTa - 400 m. [{nuna
COCIMHUTENIBHBIX TTPOBOJIOB paBHA CYMME PAacCTOSIHUN MEXy IImypamMu Ha 3a0oe. JlnnHa nero-
HAaTOPHBIX MPOBOJIOB paBHA CYMMApHOM JJIMHE HIMYpPOB YBEIWYEHHON HA JUIMHY OTpE3Ka, KOTO-
PBIM BBIXOAUT Ha NOBEPXHOCTH (15-20cM Haz KaXkAbIM IITypOM. Y IeJIbHOE CONPOTUBIIEHUE MPO-
BOJIOB MOKET OBITh pa3HBIM B 3aBUCHMOCTH OT MaTepHalia U CEUCHUsI.

Benuunna Toka B 1€ paBHO OTHOIICHHUIO BEJIMYMHBI BOCIUIAMEHUTEIHHOTO UMITYJIbCA
MaIIUHKHA K BEJIMYHHE OOIIETO CONPOTHUBJICHUS Ilenu. B uTore pacuera nemaercst BHIBOJ O BO3-
MO>KHOCTH TMPUMEHEHHS BBIOpaHHON MammHKHU. Eciau oHa He oOecreunBaeT BETUUYHMHY Tpedye-
MOTO TOKa, BBIOMPAIOT JPYTrHe MAIIMHKU M CHOBA MPOU3BOJAAT PAacyeT MO TOH ke cXeMe JI0 Mo-
nydeHust TpeOyemoil BeTWYnHBI ToKa. Eciin cuiia Toka B ceTu OyAeT 3HAaYUTEIHHO TMPEBBIIIAThH
TapaHTHIHYIO CHJIy TOKA KaXXJO0TO IETOHATOpPAa, TO CIEAyeT BHIOpATh MEHEE MOITHYIO MAallliH-
Ky. MOXHO OCTaHOBUTH CBOHM BHIOOp M Ha MPEXKHEW MallMHKe, HO TOTJa B CETh JKelaTelbHO

BKJIFOUUTH MOCIE0BATENBHO ""Tacsiiee" conpoTUBIEHNUE.
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Puc. 23. Cxema mociemoBa-
TETHHOTO  COCNUHEHUS  JIEKTPO-
B3pbIBHOU cetn. 1 — 3apsig BB; 2
— DOJI; 3 —BBIBOAHOW TPOBOA
ANIEKTPO-JIeTOHaTopa; 4 — 3aboiika;
5, 6,7, — coenmMHUTENBHBIE MPOBO/IA,

8- MarucTpagbHbIe POBOJA.

Pacuem COnpomuelenus 63pb16H0ﬁ yenu 07151 NOCNIEO0BAMENIbHO20 COCOUHCHUS:

O6riee conpoTuBieHue nenu (Rogu)
Rosw = Ry + Rc +n Ry, e
Ry - conmpoTuBICHNE MaruCTpaIbHBIX MPOBOIOB;
R. - conpoTuBieHne COCTMHUTEIBHBIX TPOBOJIOB;
n R, — conpoTuBiieHHE BCEX AIIEKTPOACTOHATOPOB
ConpoTuBieHue NpoBOJIOB
R=pl/S, roe
p — YIEIBHOE CONPOTUBIICHUE TPOBOJIA;
| — quHa ipoBoa, M;
S — ceuenue nmpoBoja
Cuna Toka
| = U/Rysy , THE

| — cuna Toka (He meHee 1-2,5 a)

Pacuem conpomuenenus 63pvleHoti yenu 01 napaiieibHo2o coeournerus (puc. 24)

O6miee conporuBieHue menu (Roorr)
R06u1 = RM + Rc + R;{/n , TAC
Ry - compoTuBieHNEe MarucTpaibHBIX MPOBOJIOB;

R. - conmpoTuBieHne COeTMHUTEIBHBIX POBOJIOB;

Ryn — conmpoTuBieHe BceX 3JE€KTPOETOHATOPOB U KOHIIEBBIX MPOBOJIOB.

VYcioBue 6e30TKa3HOTO B3PbIBAHUS

lo>12

| 2 (rapaHTHiTHBII TOK cpabaThIBaHUS IEKTpoAeTOHATOpa) HE MeHee - 1,0 —2.5 a
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Paznuna Mexny (akTH4ecKoil CHUIOi TOKa B CETH M pacueTHOM (0COOEHHO st KOHJCH-
CaTOpPHBIX MAIIMHOK) Bcerga Oyner umers Mecto. Ho oHa OyJeT HauMeHbIIe, eciiu COIpOTUB-
JICHUE PaBHO WM OJM3KO 3HAYCHUIO BETMUMHBI HAPY)KHOTO COTPOTHBIICHHUSI.

Bce anexTponeToHaTopsl JOKHBI TIIATEIBHO MOAOMPATHCS MO0 CONPOTUBICHHIO MOCTH-
Ka HaKaJIMBAaHUS U BEJIMYMHE TapaHTUIHOTO TOKA. [IpH M3rOTOBIEHHUU CPOCTKOB 00S3aTEIHHBIM

YCJIOBUCM SBJIACTCA XOpolIad 3a4UCTKa, INNIOTHOC CKPYUHMBAHUC W KAaUCCTBCHHAA U30JIAZLUA Cpa-

MMBACMbIX KOHIIOB ITPOBOAHHKOB.
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g 7 . 7 . 5"?’? .
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Puc. 24. Cxema napaiuieIbHOTO COSAMHECHHUS JICKTPOB3PBIBHON CETH: a - My4yKoBOe; O

— HapaJuICJIbHO-CTYIICHYATOC, 1-8—t0 K€, UTO Ha NpCAbIAYIIEM PUCYHKE

Bbe3oTkazHOCTh B3pBIBa 1 0€30MACHOCTH PA0OT MOTYT OBITH TAPAHTUPOBAHBI TOJIBKO B TOM
cllydae, €clid CeTh OyJeT IPAaBWJIbHO paccuuTaHa U MPaBUIbHO CMOHTHPOBAHA.

Lemonupyrowuii cnocob

B3peiBaHuEe AETOHUPYIOUIMM ILIHYPOM HpU HPOXOJKE TOPHOPA3BEIOYHBIX BBIPAOOTOK
UMeeT OrpaHHuYeHHOe pacrpocTpaHeHue. Ho mpu B3pbIBaHMU CKBaXMHHBIX U KaMEpHBIX 3apsi-
JIOB, 3apsjka W 3a00MKa KOTOPHIX CTAJIM COBEPIICHHO O€30MAaCHBIMU U HE TPEOYIOT CIIOKHBIX
Mep MPe0CTOPOKHOCTH, CTOJIb HEOOXOAUMBIX IIPU HAIMYMHU B 3aps/ie 1€TOHATOPOB, B3phIBAHUE
JETOHUPYIOLUM IIIHYPOM IOJYYMJIO UCKIHOYUTEIBHOE PACIPOCTPaHEHUE. DTOT METOJ IIUPOKO
HCIIOJIb3YETCS U ITPH HEOOXOAMMOCTH OJJHOBPEMEHHOI'O B3pbIBa O0JIBILIOr0 yucia 3apsaos BB.

[[THyp MOXHO pe3aTh HOXKOM Ha KyCKU TpeOyeMOM JUITMHBI JO BBEACHUSI €r0 B 3apsi/i UIIU
6oeBuk. [locne BBeeHMs MIHYpa B 3apsaa UIM OOEBHK pe3ka ero 3ampemaercs. s cpammBanus
OTPE3KOB JETOHUPYIOLIETO IIHYpa MPUMEHSIOTCA JBa BUJIA COCAMHEHMI: HAKIAJHON CPOCTOK U
Mopckoit y3en. Konery BBogumoro B 3apsa Al HeoOxoaumo 3aBsi3pIBaTh B IBA-TPH OOBIYHBIX
y3j1a ¢ TeéM, 4ToObl YBEIMUUTh BecoBoe kKonnuecTBO BB B 3apsae. Bmecto y310B MOXXHO ckia-
JIbIBaTh KOHEIl IIHypa B JIBE-TPU JUHHUU U TYTO OOBSI3aTh MECTa COCIAMHEHHH H30JIALMOHHON
TECbMOW WM mmaraToM. (s npucoequHeHns oTpe3Ka HIHypa K MarucTpald METOIOM HakKJal-
HOT'O CPOCTKa HY>KHO BBIMIOJIHUTbH TO K€ YCIOBUE, KPOME TOTO, HY>KHO, YTOOBI MPUCOEANHAEMBIN
OTPE30K OTXOMJI OT MarucTpaliv 1O HAIPABJIEHUIO PAa3BUTHS JIE€TOHAIIMM, a HE HA00OpOT, HHa-

Y€ BO3MOKHBI OTKA3hbI B IICpCaavC JCTOHAIIUHA.
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[IpenenpHyr0 UIMHY MarucTpajJbHON JIMHUU JAETOHHPYIOIIErO LIHYpa PEKOMEHAYETCS
Opatb He O6onee 50 M, a mpuUpalIeHHbIE K HEl OTpe3KH aenath He O6osee 15+25 m. Ilpu Heobxo-
JUMOCTH NIPUMEHEHHS] MarucTpajJbHON JIMHUU OOJIbLIEH JUIMHBI CPOCTKU HY>KHO BBIIIOJIHATH 0O-
Jee TUIaTeIbHO. YTON u3ruba mHypa qojikeH ObiTh He MeHee 90°. JleroHalus MIHypa BbI3bIBA-
€TCsl KaICI0JIEM-JETOHAaTOPOM IpU OTHEBOM B3PBIBAHWU WM 3JEKTPOJETOHATOPOM IIPU DJIEK-
TPUYECTBOM B3pblBaHUU. COEIUHEHNE JETOHUPYIOLIETO IHYpa C JETOHATOPOM JOJIKHO IIPOU3-
BOJAUTHCS 110 TUITY HAKJIAJJTHOTO CPOCTKa Ha paccTostHus 10-15 cMm, OT KOHLIa OTpe3Ka LIHypa.

Bce ocHOBHBIE JaHHBIE O MIPOXOAYECKHX pabOTax MPUBOIATCS B Hacrnopre OypoB3phIB-
HbIX paboT. [Tacnmoprom GypoB3pbiBHBIX paboT (bBP) Ha3bpIBatOT HHCTPYKTUBHYIO KapTy (TEXHHU-
YECKUIl JOKYMEHT), OIpEAEISIOLIyI0 OCHOBHBIE IapaMeTphbl B3pbIBa: YHUCIIO, HAIpPABIICHUE
U T1yOMHYy IIIYpOB, Maccy 3apsio0B M IOCIEI0BATEIbHOCTh UX B3pbIBaHUS, CXEMY M pacuer
3JIEKTPOB3PHIBHOM CETH, MaTepuai U pa3Mmep 3a00MKH, YKa3aHUs O MECTE YKPBITUS B3PbIBHUKOB
U pabouux, IPOAOIKUTEIBLHOCTh IPOBETPUBAHUS 320051 TOPHOM BBIPAOOTKU IOCJE B3phIBA, Me-
pbl TexHuku Oe3onacHoctu. [laciopt BBP omnpenensier nopsaok BbINOIHEHUS B3PBIBHBIX PaloT.
K nacnoprty BBP npuknaaeiBaeTcs cxema pacrnosoKeHus IIypoB Ha 3a00€ TOpHOI BBIPAOOTKH.

IHacnopTt 0ypoB3pbIBHBIX padoT.

Tun BeIpaboTKH

[Inomanp ceueHns BHIpabOTKU

JnunHa BeIpaboTKH

Kareropus nopon

Koadpdununent kpenoctu

Tun BpyOa

~N OO0~ W|IN|PF

OO11ee KOTUYECTBO LITYPOB

- B T.4. BpyOOBBIX

- BCIIOMOTI'aTCJIBbHbBIX

- OKOHTYPHUBAIOIIHNX

Vron HakJIOHA BPYOOBBIX IIITYpPOB K MJIOCKOCTH 32005

I'myOuna mmypos:

- BpyOOBBIX

- BCIIOMOTI'aTCJIBbHBIX

- OKOHTYpPUBArONIUX

10 |[dnmHA OITYpOB:

- BpyOOBBIX

- BCIIOMOT'aTCIBbHBIX

- OKOHTYPHBAIOIIIHNX

11 |nunHa 3axoaKu

12 |KommuecTBo 3aX0/10K Ha BCIO BEIPAOOTKY

13 |Koaddumment ucnonap30BaHus LITypOB
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14 |B3spsiBuaTO€ BEIIECTBO

15 |CpencrBa B3pHIBaHUSA:

- JICKTPOACTOHATOPHI

- IPOBOJAHUKN

16 |Cnoco6 B3pbIBaHHs

17 |HUcroyHuk Toka

18 |Pacxox BB

- Ha OZIHY 3aXOIKY

- Ha BCIO BBIPAOOTKY

19 |Pacxox CB

- Ha OJHY 3aXOOKY:

- Ha BCIO BBIPA0OTKY:

20 |Bemuuuna 3apsiga

- B KaX/IOM BpyOOBOM IITType

- B K&XX/I0OM BCIIOMOT'aTCJIbHOM LIITYPC

- B KQXJIOM OTOOMHOM IIIType
21 |Pacxon CB

- B KaXKA0M Bp}I6OBOM mIrype

- B K&XXJI0OM BCIIOMOT'aTCJIbLHOM IIITYPC

- B K&XJIOM OTOOHHOM IIype

22 |dnuuHa 3apsaku

- B KaX/IOM BpyOOBOM IITType

- B K&XX/I0M BCIIOMOT'aTCJIbHOM LIITYPEC

- B K@XJIOM OTOOMHOM IIIType

23 |[dnuHa 3a00MKH

- B KaX/10M BpyOOBOM LIIType

- B KaXXJI0M BCIIOMOT'aTCJIbLHOM IIITYPEC

- B K&XJIOM OTOOHHOM IIype

4.5 TexHos10rMsl NPOBeIeHNS B3PbIBA M TEXHUKA 0€30I1aCHOCTH

Bypenue mmypoB Mpou3BOAST B COOTBETCTBUs ¢ macnoptoM bBP mis  nanHoro 3a6os.
B3pbiBHUK mepen B3pbIBaHMEM JOJDKEH MPOBEPUTH TIIYOMHY, YTroJl HAakKJIOHAa M MPaBUIBHOCTH
pa3MerieHus mnypoB. Eciii OHK HE COOTBETCTBYIOT MACMOPTY, B3PhIBHUK HE JOJIKEH MPOU3BO-
JTUTH 3apsiIKy MIMypoB. JUIMHY IIITypOB U3MEPSIET aTIOMUHUEBBIM WU JEPEBSIHHBIM 3a00MHUKOM
JUTnHOM 2-2,5M. B3pbIBHBIE pabOThI COCTOS UB CIEAYIOLINX OIepaluii:

1/ n3roToBiieHNE 3aKUTATENLHON TPYOKH IPU OTHEBOM CIIOCO0€

2/ uzrorosieHre OOEBOroO MATPOHA,

3/ ouncTKH MPOOYPEHHBIX IIITYPOB OT OYPOBON MYKH,

4/ 3apsaAKYU U 3a00MKH IITYPOB,
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5/ B3pBIBaHUE IITYPOB.

HsroroBienne 3akuratebHOW TPYOKH IPOU3BOIATCS B CIELUAIBHOM IMOMELICHUH
WIN B CIELUAIBHO OTBEACHHOM MecTe. CTOoJbl, Ha KOTOPBIX T'OTOBAT 3a)KUraTelbHbIE TPYOKH,
JIOJKHBI OBITh OOIINTHI BOMJIOKOM U OpE3€HTOM HJIM PEe3UHON B TONIMHY He MeHee 3 MM. Cro-
JIB61 IOJDKHBI IMETh OOPTHUKH JIIsl IPEIOXPAHEHU KarCIoJIe OT MaeHusl.

[IHyp peXyT Ha OTPE3KH, COOTBETCTBYIOUIUE IITyOUHE IIITypa U TITyOHMHE PacIioNoKeHUs
6oeBoro narpona. Ho, kak yxe oTMedanocb, MUHUMAJIbHO JIOMYCTUMas JAJMHA OTpe3Ka LIHypa
JopKHa ObITh He MeHee | M. [Ipu 3ToM aKMHa oTpe3ka IHYpa, KOTopasi BBIXOJUT 3a IpeAeaaMu
Hinypa, A0JKHa ObITh He Kopoue 15 cM. KoHupl mHypoB, nozjiexaniye BBOJLY B JETOHATOD,
JOJDKHBI OTPe3aThCs MO MPSIMBIM YTJIOM, YTOOBI OHU IJIOTHO IPWJIETAU K YallleuyKe KarlCrois-
netoHaropa. J[pyrue KOHIIbI IIHYpa - HAUCKOCh, YTOOBI JIydIllle 0OHAXUTh MOBEPXHOCTH MIOPOXO-
BOM cep/IIIeBUHbI U O0JIETYUTh €€ IOPKUTaHuE.

Ilepen Tem, Kak BCTaBUTh OTPE30K LIHYpa B KaICelb-A€TOHATOP, HEOOXOAUMO ITPOBEPUTH
YUCTOTY BHYTPEHHEH MOBEPXHOCTU I'miib3bl. [loCTOpOHHME YacTHIBI CIENYET YAAIUTh, IOCTY-
KMBasi OTKPBITHIM AYJIbLIEM O HOTOTh nMajbla. [IponyBaTh Karcroip Henb3s. KoHel oTpeska niHy-
pa BCTaBJIAIOT B KallCelb-JETOHATOP A0 OTKAa3a, IIOCJIE YEro KalcCrJib-JA€TOHATOpP O00KUMAIOT
CHelMalbHBIMU LIUIIIAMU HAa PacCTOSIHUU He 0oJiee 5 MM OT Kpast ruiib3bl. Eciau npu u3rorosie-
HUH 32)KUTaTeIbHON TPYOKH MCIOIB3YIOT IETOHATOP B OYMa)KHOW TMIIb3€, TO TOCJIE BCTaBKH B
HETO OTHEMPOBOIHOIO MIHYPA, TyJbIIEe 3aTATHBAIOT CYpOBOM HUTKOM Ha paccTostHud He Oomee 10
MM OT Kpasi, Jiejast [Py 3TOM HE MEHEE JIBYX I1E€TEJIb.

B 3axurarenbHbIX TpyOKax, MpeHa3HaueHHBIX A5 pabOT B MOKPBIX 3a005X, MECTO CO-
€MHEHUs IIHYpa C KalCloJleM OOMAaThIBAIOT MPOPE3MHEHHOW JIEHTOW WJIM MOKPBHIBAIOT MACTH-
KOH.

M3roroBiienne 60eBbIX NMATPOHOB IPOM3BOAAT TOJIBKO HA MECTE B3PHIBAaHUS U B KOJIU-
4yecTBe, TpeOYIoLeMes TOIBKO Ul JAHHOTO 320051

[Tatpon BB, mnpenHasHaueHHBIN A7 U3TOTOBIIEHUSI OOEBUKA, HYXKHO pa3MsTh PyKaMH U
pa3BepHYTh OyMaXHYI0 000JIOUKY Ha TOpIle. 3aTeM B IMaTPOHE IO €ro JUTMHHOM OCH JIePEeBSIHHOMN
WIA MEJHOM HaKOJIKON HYXHO CleNaTh yriiyOJeHHe, Heo0X0IuMoe il OMEIIEHUs KarlCroJIs-
JIeToHaTopa 3axuraTeabHol TpyOku. Karmcronb-eToHatop BBOAAT Ha HOJdHYR AnuHy. Ilocne
BBEJICHUS KaICIOJIsl B TAaTPOH Kpasi 000JI0YKM HEOOX0AUMO coOpaTh B CKJIaJIKHM U 3aBsA3aTh IIMa-
raToM BMECTE€ CO IIHYpOM 3a)KurareiabHoi TpyOku. [Ipu m3roromieHun OO€BBIX MAaTPOHOB AJIS
paboT B MOKpPBIX 3a0051X MECTO BBOJIA B HUX JETOHATOPA OJHKHO OBITH M30JMPOBAHO MACTHUKOM.

CoeauHeHne 31eKTpoAeTOoHaTOpa ¢ natpoHoM BB mpousBoautcesa ananormyno. OgHako
JUISL TOTO, YTOOBI HATSKEHUE JIETOHATOPOB MPOBOJIHUKOB HE MEpeIaBajoch Obl Ha caM JeTOHa-
TOp, NATPOH BBHITATUBAETCS NETJIEH U3 IETOHATOPHBIX MPOBOAHHUKOB, a IETOHATOpP YCTaHABIUBA-

CTCA B TaTPOHC TOJILKO ITOCJIC 3TOIO.
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MoHTax B3pBIBHOW CETH HAYMHAIOT TOJIBKO IOCJIE MOJHOTO OKOHYAaHMS 3apssKaHUs 3a-
pSAA0B U 3a00MKH BCEX IIMYPOB WIIM CKBOKWH. MOHTaX ILIEMK MPOU3BOASIT BCEra OT 3apsijioB K
UCTOYHUKY TOKA.

OuyucTKa HINYPOB OT O0YPOBOIi MYKH /lIs1aMa/ IPOU3BOAUTCS OypuibliukoM. Ho eciu
B3PBIBHUK OOHAPYXUT IIMTyp, TIOXO OYUIICHHBIN OT OYpOBOI MYKH U T'PSI3U, TO OYUCTKY IITypa
OOBIYHO OH TMPOU3BOJUT caMa. 3apsjiKa HE MPOU3BOAUTCS IO TEX MOp, TOKa HImyp He Oymer
OYHIIIEH.

JUis OYMCTKHM IUMYypOB MPUMEHSIOT CHEIHalbHBIE JIOKKH, CKpeOKH uiu coBKu. [lpu
HAJIMYUU CKAaTOT0 BO3/yXa WM BOJOMPOBOJA MPOAYBAIOTCS UM MPOMBIBAIOTCA.

3apsiikanne W 3a0oiika mmypoB. [Ipexnae vem NpUCTYNUTH K 3apsOKaHUIO IIITYPOB
B3PBIBHUK JIOJDKEH YOSAUTHCSI B TOM, YTO B MPEAeiiaX OMAaCHON 30HBI OTCYTCTBYIOT JIFOAH. Panu-
yC OIAacHOM 30HBI JOMKEeH ObITh  He MeHee 200 M ,B OJ3eMHBIX BBIPAOOTKAX 3TO pacCTOSHHUE
MOJKET OBITh MHBIM, HO KaXKIBIA pa3 OHO CBS3bIBaeTCA ¢ 0€30MAaCHOCTHIO TS JTIOACH U KOHKPET-
HOW 00cTaHOBKOH. be3omacHble paccTOSHUS JJIsi BCEX MEXAHH3MOB ONPEICIISIOTCS COOTBET-
CTBYIOIIMMHU UHCTPYKIMSIMU U mojoxkeHusiMu [IpaBun texuuku 6e3omacHocTd. B He0OX0oaMMBIX
CIIy4asiX AJisl OTPaKIEHUS OMACHOM 30HBI BBICTABIISIFOTCS MOCTHI OXPaHBbI.

Y6enuBIIMCh B TOM, U4TO B IIpejieiax ONacHOW 30HbI HUKOTO HET, a 3200 MOATOTOBJIECH K
B3PBIBAaHUIO, B3PBIBHUK TIOJIACT MEPBBIA MPEIyNPEAUTEIBHBIA CUTHAT /OJUH TPOI0KATEIIBHBIN
CUTHAJI CBUCTKOM WJIM CHPEHOM/ U TIPUCTYIIACT K 3aPSKCHHIO IIITYPOB.

s obecrieueHUs: XOpOILeH MIIOTHOCTH 3apsKaHUS peKOMEHAYeTCsl Haape3aTh 000104-
Ky narpoHoB BB. Hanpe3annble narpoHsl aMMHa4HO-CETUTPEHHBIX BB 1 prpaBHEHHBIX K HUM
BBOJIST B IIIYp TIO OJTHOMY U TNPHXKUMAIOT 3aboiHukoM. [Ipu 5ToM Hajape3aHHBIE MecTa 000-
JIOUKH Pa3phIBAOTCS, MATPOH PACIIMPAETCS U Jydllle 3arojHsAeT ceueHue mimypa. [Ipu 3apsoke-
HUU BOCCTAIOIIUX IIMYPOB 00O0JOUKY MaTpOHA HAJpe3aTh Helb3s, Hellb3s TaKXkKe HaJape3aTh 000-
JIOYKy marpoHa-O6oeBuka. [laTpoHbl AMHAMHTA Takke HE MOJPE3al0TCs, HO 0e3 TOro YIIOTHS-
IOTCSI IOCTATOYHO XOPOIIIO.

Ecnu Bec mimypoBoro 3apsijia 3Ha4YUTEIHHO OTJIMYAETCS OT BECa CTaHJAAPTHBIX MaTPOHOB
BB /ogHOrO MM HECKONbKUX/, TO MATPOHBI aMMHUAYHO-CENUTPEHHBIX BB MOXHO pe3aTh Ha Ya-
CTH ISl TOTO, YTOOBI JOBECTH BEC IIHYPOBOTO 3apsjia 10 HYKHOW BelHuuHBL. [Ipon3BoauTh TO
KE caMoe C MaTpoHaMH JUHAMUTA HE KelaTelbHO, XOTs cymecTByromue [IpaBuna 6e3omacHo-
CTH U JIONMYCKAIOT PE3Ky JUHAMUTHBIX MATPOHOB KOCTSHBIM WJIM MEIHBIM HOXXOM. DKCCYIHPO-
HaHHbIE, 3aMep3IIUe U MoJy3aMepaline JMHAMUThI pe3aTh HEJlb3sl.

[TaTtpoH-00€BUK BBOAAT B IIMYp MOCIEAHHM, BBOJUTH €r0 HYXHO OYEHBb OCTOPOKHO,
cienst 3a TeM, 4YTOObl HEe HAPYIIMTh 3KUTaTEIbHOW TPYOKH WIIM JACTOHATOPHBIX MPOBOJIHHKOB
AJIEKTpoIeToHaTOpa. boeBoii maTpoH HeNb3sl YIUIOTHATh 3a00MHUKOM, TaK Kak MPH 3TOM OH MO-

JKCT B30OPBATHCA.

60



EnunpiMu mpaBuiamMu G€30MACHOCTH MPH BEJCHUM B3PBIBHBIX PaOOT MpPEANUCHIBACTCS
obs3aTensHOEe MpuMeHeHne 3a0oiiku. KauecTBeHHas 3a0o0iika CIOCOOCTBYET IMOBBIMICHUIO (-
(eKTUBHOCTH B3PBIBHBIX pabOT, CHUKEHUIO pacxoja BB u yBennuuBaer 6e30MacHOCTb B POU3-
BOJZICTBE paboT.

B kauectBe 3a00€yHOr0 Marepuaiza NPUMEHSETCS CyXas WM BIIQXKHAs CMECh TJIMHBI C
neckoM (B cooTHoureHuu 1:3), mecok, mopoHas MeJoYb, TJIMHA WU JIIOObIC IPyrHe HErOPIYne
MOPOUIKOOOpa3Hble WM IUIACTHYHBIE MaTepualibl. B MOKpBIX BBIPa0OTKaX, HaNpaBICHHBIX
BHU3, JJIS 3TUX LieJeH UCIOib3yeTcs Takke M Boja. [l 3a00MKM rOpU30HTAIBHBIX M HalpaB-
JIEHHBIX BBEpPX ILIITYPOB M3TOTABIUBAIOT U3 3a00€UHOr0 MaTepualla IblKH JUIMHOW 0KoJ10 150MM.
3a0011K0i1 3amoIHSIOT Bce CBOOOAHOE MPOCTPAHCTBO IIITYpa BIIOTH A0 €ro ycThbs. IlepBble mbl-
KM 3a00MKH BBOAAT 0€3 YINIOTHEHUS, a CIEAYIOIIHE - CO CIa0bIM HakaTueM 3a0oiHuKa. JmrmHa
3a00MKH JT0JKHA COCTaBIATh He MeHee 30% oT oOwieil AMuHbI IImypa, a B BbIpa0OTKax omac-
HBIX 10 ra3y WK NbUIK - He MeHee 50%.

B3ppiBanue mmypoBbIX 3apsaoB. [lo okoHuUaHWM 3apsoKaHWs M 3a00HKH IIITYpPOB,
B3PBIBHUK JIOJDKEH €IIe pae yOeAUThCS B TOM, YTO B MpEesiaX OMAacHOW 30HBI HET JIIOACH, J10JI-
KEH IPOBEPATH JIEKTPOB3PHIBHYIO CETh MPHU JIEKTPUUECKOM B3pPBIBAHUU UM MOJATOTOBUTHCS K
32KUTaHUIO OTPE3KOB OTHENPOBOJHBIX ILIMYPOB IPU B3PbIBAHUU OTHEBOM. 3aTeM OH, MOJAeT
BTOpO# curHan (00eBOil) - J1Ba MPOJOJHKHTENbHAX CBHCTKA WM Tynaka. [lo 3ToMy cHTHaITY
B3PBIBHUK IIPU 3JIEKTPUUYECKOM B3PBIBAHUU YXOJUT B YKPHITHE U BKJIIOYAET TOK, a [P OTHEBOM -
32)KUraeT UIHYPbI U YXOJIUT U3 3a004.

CkonbKo OBl B3pHIBHUKOB HE y4acTBOBAJIO B IMOATOTOBKE 320051 K B3pBIBY, CAMO B3pbIBa-
HUE WIN OTHAJIKY JOJKEH NMPOU3BOJIUTH TOJBKO OJMH 4esioBeK. [Ipu anekTpudyeckoM B3pbIBaHUU
YHCJIO OJJHOBPEMEHHO B3PbIBAEMBIX 3aps0B HE OTPAHUYUBAETCSI.

IIpu orHeBOM B3pBIBAaHUM B3PHIBHUK JOJDKEH CUMTATh B3pbIBa. Eciu mpu 3TOoM 00Hapy-
KHUTCS, YTO KaKOH-HUOYIb 3aps] HE B30PBAJCS, TO MOAXOAMTH K 32000 MOXKHO TOJBKO IMOCIe
3aBEepLICHUS] BEHTWIALMU €r0, HO HE paHbllIe, YeM uepeB 15 MUHYT mocie B3pbIBE MOCIEIHErO
3apsae. B3peiBHUK 00s3aH MPOBEPUTH COCTOSIHUE 3a00sI TOCIE B3pbIBA. JaXKe €CIM KauecTBO U
KOJINYECTBO B3PBIBOB HE BBHI3BIBAIOT HUKAKOrO coMHeHUs. IloaxoauTs ¢ 3Tol Lenbio K 3ab0r0
pa3pelaeTcs He paHbllle, YEM 3aBEPUIMTCS BEHTWIALMS, a PU MPOXOJAKE KaHABE paHbIlEe, YeM
yepeB 15 MuHYT.

Tperuit curnan - oT00# /TpH KOPOTKUX CBHCTKA WIJIM T'yAKa/ MOJAeTCs TOJIBKO MOCHE TO-
r0o, KaKk B3phIBHUK YOE€IUTCS B MOJIHOM 0€30MacHOCTH BCcex nocieayronux pador. Ilo stomy cur-
HaJly CHUMAeTCsl OTPaXKJACHUE U pa3pelaeTcs MPUCTYNaTh KO BCEM HEOOXOAMMBIM paboTaM B

npeaenax JaHHOM OMacHOM 30HBbI.
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3apska, 3a0o0iike W B3phIBAHHE LIIMYPOBBIX 3apsIOB B BHIPAOOTKAX, OMACHBIX IO Ta3y
WIY TBUTH OYAET 3HAaYUTENbHO 00Jiee CI0KHBIM M OTBETCTBEHHBIM JICJIOM, YeM B OOBIYHBIX YCIIO-
BUSIX.

JlukBumamms 0TKa30B (HEB30OpBaBLIMXCs 3apsnoB). Ecim B 3a00e OKakeTcsi HEB30-
PBaBILUICS 3apsij, B3PHIBHUK 005f3aH HEMEMJICHHO €ro JIMKBUAWPOBATh. JIMKBHIAIMS OTKAa30B
IPOU3BOJIUTCS B CIEAYIOLIEM HMOPSJKE.

W3 ycres mimypa u3BiekatoT Ha 10-20 cM 3a00iiKy M, BCTaBUB 3a00WHUK, OIPEIEIISIOT
HalnpaBJieHHue HeB3opBaBlierocs mmnypa. [lapannensHo emy Ha paccrosiHuu He MeHee 30 cMm Oy-
PAT OJMH WM HECKOJIBKO HOBBIX ILITYPOB M, 3apsAuB UX, B3pbIBatoT. HOBBIN 1Iyp iy mmypbl
JIOJDKHBI OBITH 3aJI0’KEHBI B TAKOM MECTE, YTOOBI ITOCIIe MX B3pbiBa ObliIa IOJOpPBaHa IOPO/Ia BO-
KpYT OTKa3aBllero mmypa. Ilopoay ocTopoxHO yOUparoT 1 cOOUPAIOT NAaTPOHBI U3 IOAOPBAHHO-
ro 1mypa,

Ecnu npu 371eKTpoB3phIBAHUM HE MPOM3OILIO B3pbIBA, B3PBIBHUK 00s3aH OTCOEIUHHUTH
KOHI[Bl MaruCTpaJibHbIX MPOBOJHUKOB OT MAIlMHKH, 3aMKHYTh MX HAaKOPOTKO U KJIIOY MMETh
npu ceOe, He OCTaBJIsIsl €ro B MallIMHKE. B Takux ciiydasx paspelaercsi BXOJUTh B 320011 He pa-
Hee, 4YeM OKOHUYMTCS BEHTWIALUs ero. [Ipexxae Bcero, B3pbIBHUK JOJDKEH YCTAHOBUTH MPUUYUHY
0TKa3a U HalTH MECTO HEHCIPaBHOCTH. B Tex ciywasx, Kkoraa npUYMHa OTKa3a HaXOJIUTCS BHE
HIITYPOB, €€ HY)KHO HEMEJICHHO YCTPaHUTh, €CJIH )K€ He B TOPSIIKE LIIMYp /Ui IIIypbl/, yCTpa-
HSTh HEHCIIPABHOCTHh HE paspemaercs. Takoil mimyp /Miv HImypbl/ TUKBHAUPYIOTCS KaK OTKa-

3aBIINC. Ka)K,I[LIﬁ cnyqaﬁ 0TKa3a JOJIKCH PEruCTprupoOBaTHCA B CIICHUAJIBHOM XKXYpPHAJIC

4.6. Xpanenue BB

Cnenunduyeckue CBOWCTBA B3PBIBUATHIX MATEpUATIOB TPEOYIOT XPaHEHHs] MX B TaKHX
YCIIOBUSX, IPU KOTOPBIX 00ECTIEYNBAIOTCS YIO0OCTBO U 06€30MacHOCTh OOpallleHus, a TakKe HC-
KJIFOYAKOTCS XUIIEHUS, I0pYa U CAMOIIPOU3BOJIbHBIN B3PbIB.

Xpauutb BM paspernaercs TobKO B ClIEUaIbHBIX 000PYAOBAHHBIX B CTPOTOM COOTBET-
ctBuu ¢ [lpaBunamu 6€30MacHOCTH MOMEMICHUSIX M 3aperuCTPUPOBAHHBIX B opraHax ['ocymap-
CTBEHHOI'O TOPHOT'0 HAJ130pa,

Cxuaget BM HeoOxonuMMo pacrmofiarath Ha OTJEIbHOW W30JMPOBAHHOMN IUIOLIAJIKE, yaa-
JIEHHOM OT WJIbIX U TEXHHUYECKUX 3aHUN U COOPYKEHHI. DTH CKJIAJbl HEJIb3sI OJTHOBPEMEHHO
WCTIOJIb30BATh JIJIS IPYTUX LIEJIEH WIIK XPAHECHHS] UHBIX MaTEpPUaJoB.

B mpakTtuke reomoropazBelouHbIX pabOB, B YCIOBHUSIX UX BPEMEHHOTO XapakTepa WU
OOJBIION MOABMKHOCTH, MPUXOUTCS TIOJIB30BATHCS TOJBKO PACXOJHBIMU BPEMEHHBIMH U KpaT-
KOBPEMEHHBIMHU cKiIagamMu BM co cpokom ciykut He Oonee 2 net. [Ipu coopykenun, o6opymo-

BaHUU U OQOPMIIEHHH BceX ckianoB BM crienyer pykoBOACTBOBAaTHCS COOTBETCTBYIOUIUMH HH-
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CTPYKIMSIMHA M TIpaBHJIaMH O€30MacHOCTH TpH B3PBIBHBIX pabotax. IlomydyeHue, xpaHeHue u
yueT ABWKeHusa BM pernaMeHTHpYyIOTCsl COOTBETCTBYOLIMMHU ITOJIOKEHUSMM.

XpaHWuIna CKIAZ0B MOTYT OBITh: 1) TIOBEpXHOCTHBIC; 2) TOJNYYyriayOJeHHBIE,;
3)yrayoseHHble U 4) IOI3EMHBIE:

1 - OcHOBaHUs XpaHWIINIL PACIIOJIOKEHBI HA YPOBHE 3€MHOM ITOBEPXHOCTH.

2 - 31aHus XpaHWIHIL YTITyOJIeHbl B 3eMITIO He OoJiee, YeM 10 KapHU3 37aHus.

3 - Tonma rpyHTa Ha/l XpaHUIUIAMU MeHee 15 M.

4 - Tomma rpyHTa Ha/l XpaHWIHIIAM# Oosiee 15 M

ITo cTemeHn OMACHOCTH NMPHU XpaHeHHMH W nepeBo3ke BM nessitcs Ha ciexyronue
rPyNIbI:

1. JIunamMuTHI C cofiepKaHUEM HUTporiviepuHa cBeie 15%, HeduermarazupoBaHHBIN
TeKCOTeH, TETPHIL

2. AMMOHHUTBI, TPOTHUJI H €r0 CIUJIaBbl C APYTUMHU HUTpocoenuHeHusmu, BB ¢ coxepxa-
HUEeM HUTPo3(upoB 10 15%, dhraermaTrM3upoOBaHHBIA TEKCOTEH, IETOHUPYIOIIUHN IIHYD.

3. [Topoxa gpIMHBIC U O€3IBIMHBIC.

4. JleroHaTOpHI .

5. IlepdoparopHbie CHAPSILI B 00€BOM CHAPSHKEHUU C YCTAHOBJICHHBIMU B3PBIBATEIISIMHU.

CoBMecTHOE XpaHEHHE B OJIHOM XpaHuiuile BM pa3nuuHbIX rpynn, Kak MNpaBuio, 3a-
npemaercs. Bo Bcsakom ciydae, obecriedeHre HalJIeKalliuX YCIOBUHM IS TAKOTO XPaHEHUS MPU
reoJIoropa3BeIouHbIX paboTax BechbMa TPYIHO.

OraenpoBOJHBIA HIHYpP, CPEJICTBA €r0 MOKUTaHUs, a TAKKe 3JIEKTPOBOCIIAMEHUTENS
MOTYT XpaHUTbcs coBMecTHO ¢ BM 2, 3,4 rpynn. Jleronupyromuii Hyp pa3pemiaercss XpaHUTh
COBMECTHO C JIETOHATOpPaMH.

CoBMecTHOE XpaHeHue B o1HOM XpaHwmmie BB u CB nomyckaercss TOJIBKO MpH yCio-
BUH, 4TO KoiaudecTBO BB He Oyzaer nmpeBbiiaTh 3 T, a geroHaTopoB Oynet- He 6oaee 10 000 .
IIPU COOTBETCTBYIOIIEM KOJMYECTBE OTHEIIPOBOAHOIO U IETOHUPYIOILIETO LIHYpa.

IIpu paznensHoM xpanennn BB u CB B XxpaHunuia MoKHO omemars 10 18 T B3pbIBUa-
ThiX BemecTB U 25 000 mt. neroHaTopoB. COOTBETCTBYIOIIEE KOJUYECTBO OTHEMPOBOAHOTO U
JETOHUPYIOLIETO IIHYPa MOXKET HaXOAUTHCS C JIETOHATOpaMH.

DT0 paccTosiHue MOXET ObITh yMEHbIIEeHO B 1,5 pa3a mpu oOBaloBaHUU 3eMJIEH OJTHOTO
U3 XpaHuiauil 1 B 2,0 pa3a npu oOBaTMBaHUM 00€MX XPaHUIIHIL.

He nomyckaercs 3arpy3ka BM B ckian 6osee TOoro Kom4ecTna, KOTOPOE yKa3aHO B pas-
peIlIeHNH Ha XpaHEHHUE.

Cxnax BM noikeH HaXOAMTBCS OT MOCTPOEK, COOPYKEHUN TPakIAHCKOTO M MPOMBIII-

JIEHHOTO 3HAYEHUsI, 00BEKTOB B3PHIBHBIX PA0OT H T.JI. HA O€30MACHOM PACCTOSTHUH TI0 CeCMHYe-
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CKOMY JCHCTBUIO BO3MOXHOTI0 B3pbiBa BM, 110 nepenaye aeroHanuu, 1o JEHCTBUIO BO3IYLIHOU
BOJIHBI U 110 Pa3JIieTy OCKOJIKOB M 0OJIOMKOB.

IIpu coopy’eHHH MOBEPXHOCTHBIX CKJIAJ0B BO BHUMAHHUE IPUHUMAIOT TOJIBKO JCHCTBHE
BO3/YIIHOM BOJIHBI U pa3jeT OCKOJIKOB, TaK KaK paJuyChbl ONACHBIX 30B MEPBBIX JABYX (PaKTOPOB
OyIyT 3HaYUTENIbHO MEHbIIMMU. K ydeTy IprHUMaeTCsi MaKCUMaJIbHOE PAacCTOSIHUE.

[Tpu pacuete G6e30macHBIX PAaCCTOSIHUNA OT CKJanoB BB 10 HaceneHHBIX MyHKTOB, CKIa-
JIOB OT'HEONACHBIX MaTepUANIOB, )KEJIE3HBIX U aBTOMOOUJIBHBIX JOPOT M COOPYXEHHUH rocynap-
CTBEHHOT'O 3HAUEHUs NMPUMEHSAETCS TPEeThsl CTENEHb O€30MacHOCTU /AJis JIIOJed IpU yCIOBUU

B3PBIBHBIX pabOT HA POBHOM OTKPHITOM MECTHOCTH - TaK¥Ke/.

4.7. TpancnopTupoBka BM

Bbicokas 4yBCTBUTENBHOCT, MHOTUX BM K MEXaHHMYECKMM M TEIIOBBIM BO3JEHCTBUAM
TpeOyeT OCTOPOXKHOCTU U CTPOTroro coOitoAeHus TpeOoBaHUM 6e30MacHOM MOrpy3KU-BhITPY3KH
Y TPaHCHOPTUPOBKH 3TUX MaTEPUAJIOB.

IlepeBo3ka BM c 3aBojga Ha Oa3MCHBIN CKJIaa Wi ¢ 0a3UCHOIO CKJIaJa Ha pacXOIHbIN
paspernaercsi TOJIbKO B MCIPaBHOM 3aBOJICKOM Tape. SIIMMKHM, M3 KOTOPBIX, OTOUPAIUCH MPOOKI
Ha 0a3uCHOM CKJIaJie, IIIOMOUPYIOTCS 3aBelyIOIUM 3TUM cKjiagoM. Ha HuX mpocraBisercs HoO-
BBII BEC WJIM YKa3bIBAa€TCs HOBOE Koinu4ecTBO BM, ocraBmieecs B sIIUKE.

Ecnu npu nonyyenun BM oOHapykeHO MOBPEXKIEHUE Tapbl WU PACXOXKACHUE Beca, CO-
CTaBJISIETCA aKT C y4aCTHEM IPEACTABUTEJICH 3aMHTEPECOBAHHBIX CTOPOH U IEpelacTcs Cileh-
CTBEHHBIM OpraHam.

TpancnoptupoBka BM MoeT OCyIIeCTBISATHCS aBTOMOOUIIBHBIM, >KEJIE3HOIOPOKHBIM,
BOJIHBIM, BO3/1YIIIHBIM, I'y’KEBbIM U BbIOUHBIM TPAHCIIOPTOM, a TaKXKe PyYHOU KJIaJIbIO.

IlepeBo3uts BM BMecTe C 1€rkOBOCIIAMEHSIOIIMMUCS U APYTUMHU Tpy3aMu Kak IIPaBH-
J10, 3ampenieHo. 3anpemaercs Takke COBMECTHas MepeBO3Ka paszauuHbIX rpynn BM /nenenune
BM Ha rpynnel, 1o CTENEHU OMACHOCTU IPHU XPaHEHWM U NEPEBO3Ke. B OTHENbHBIX ciydasx, ¢
paspelieHns pyKOBOAMTENS B3pPBIBHBIX padoT, JoMycKaeTcs coBMecTHas nepeBo3ka BM Ha mo-
BO3KaX, aBTOMOOWIISX, JOAKAX u KaMepax MpH COOIIOIEHUH CIEIYIOLINX YCIOBUIL:

Oomiee konmyecTBoO BM He T0KHO NMPEBBIIIATh

a/ B3peIBUaThIX BemecTB 500 kI,

6/ neronaropos 5000 T

B/ neTonupytoiiero muypa 500 m,

r/ oruenpoBoHoro 1mHypa 4000 M,

1/ CpeACTB 3aKUraHus M0 NOTPEOHOCTH,

e/ mephopaTopHBIX CHapsAIOB B 00eBOM cHapsbkeHuu 200 1mT. BompocaM yKJIaAKH, yia-

KOBKHU M TpaHCIIOPTHPOBKH BM B 3TOM ciydae yaensercst o0co0oe BHUMaHHUE.
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[lepeBo3ka yka3aHHBIMU BHJIAMM TPAHCIIOPTA JOMYCKAeTCs MPHU YCJIOBHH, €CIU TpaHC-
IOPT COINPOBOXAAET BOOPYKEHHAs] OXpaHa U OTBETCTBEHHOE JIMILIO, KOMY IOJYMHEHAa U cama
oXpaHa U Bech nepcoHasl. OTBETCTBEHHOE JIHUIIO JOJIKHO HaXOIUThCS B KaOWHE MepeHel Maliu-
HbI, B IIEpEIHEN MOJIBOJE WU MPU IIEPBOM BbIOYHOM KUBOTHOM. OJIHO U3 JIUL OXPaHbI TOJKHO
HAXOJUTHCSI B XBOCTE TPAHCIOPTA. B TONIOBHOM s XBOCTOBON YacTSAX KOJOHHBI JIOJKHBI OBITH
YCTaHOBJICHBI IIPEAYIPEAUTEIBHBIE CUTHAJIBI.

I'yxeBoli M BBIOYHBIM TPAHCIOPT AOJDKEH JBUIAThCS LIArOM, CKOPOCTb JBUKCHHUS aBTO-
MOOWIIeH HEe AO/HKHA TpeBbImaTh 20 KM/4ac, ¥ IpH TUI0X0W BUIUMOCTH - 10 kM/4ac. D10 Tpedo-
BaHUeE He 00513aTeNIbHO BBINOIHSTH MPH 1epeBo3ke BB 2 rpymbl s orHenpoBoIHOTO HIHYpa.

[Ipenensubiii Bec BM MOXkeT ObITh paBeH Ipy30H0JbEMHOCTH aBTOMOOWIL. OHAKO PU
MIEPEBO3KE JTUHAMUTOB MPEACIHLHO JOMYCTUMBINA BEC JOKEH OBITh He Ooiiee 2/3 Tpy30Moabem-
HocTU aBToMOOWIs. [lepeBo3ka AeTOHATOPOB, TUHAMHUTA U JBIMHOTO MOpPOXa Ha aBTOMpPHUIlEHax
3amnpemaercs. He momyckaercsi mepeBo3ka Ha ra3oreHepaTOPHBIX aBTOMOOWIISIX U Ha CaMOCBa-
Jax.

[IpenensHO NOMYyCTUMBIN BEC IPy30B OOIIETO0 HA3HAYEHUS, IIEPEBO3UMBINA Ha-)KHBOTHBIX
Bbr0YHO, paBeH 20 — 75 kI'. Ilpu mepeBo3ke Ha ATUX >KUBOTHBIX BBIOUHBIM criocobom BM -
npeesibHbII BeC rpy3a pekoMeHnayercs ymenbmath Ha 20-30%. [lepeBo3ka BM BbeloUHBIM criO-
co0OM pa3peniaercs BO BbIOYHBIX MEIIKaX MPH HAJIEKAIEM KPEIUIEHUU UX U IPaBUJILHOM pac-
IIPEICIICHUN BECa, a TAK)KE IPU XOpoIlIeH yrakoBke BM.

Kaxxnprit pabouuii uinm B3pBIBHUK MOXET INepeHocuTh He Oosiee 20 kI BB, mnpu ogHo-
BpPEMEHHON MEPEHOCKE CO CPeICTBAaMU B3phbIBaHUs KosindyecTBO BB nomxHo ObITh He Gonee 10
kI'. Cpezncrsa B3pbIBaHUS pa3pelacTCs IEPEHOCUTD TOJIBKO B3PhIBHUKAM.

JIuna, BUHOBHBIE B HApYLIEHUH MPABUJ XPaHEHUsI, TPAHCIOPTUPOBKH, UCIIOJIb30BAHUS U
ydeTa B3phIBUATHIX MAaTEPHAJIOB, YCTAHOBIECHHBIX EIMHBIMU MTpaBUIaMU NIPU BEACHUH B3PBIBHBIX
paboT, MPUBJIEKAIOTCS K AUCHUTUTMHAPHOW WM YTOJIOBHOW OTBETCTBEHHOCTH B COOTBETCTBHH C

I[eﬁCTBYIOHIHM 3aKOHOJAaTCIILCTBOM.

5. BEHTWJIANUSA I'OPHBIX BBIPABOTOK

5.1. Cioco0bI 4 cXeMbI BeHTHJISIIIUHA

Hopmanbhbiit atMocdepHbIi BO31yX MPEACTaBISIEeT COOON T0BOJILHO MOCTOSHHYIO CMECh
ra3oB U mapoB Bojbl. OOBIYHO B CYXOM aTMOC(EpHOM BO3AyXe cofepkurcs okono 79% asora,
20,6% xucnopona u 0,4% yriekucioro rasa (mo oobemy).

Bo3ayx, 3amoiHSIONNI rOpHBIE BRIPAOOTKH, HA3BIBACTCS PYAHHYHBIM BO3IYXOM. AT-
MOC(hEpHBI BO3yX, MPOXOAS IO IMOJ3EMHBIM BHIPA0OOTKAM TPETepIeBACT Psifl XUMHUECKUX H

(I)I/I3I/ILICCKI/IX W3MEHEHMI: ¢ OJIHOM CTOPOHBI, YMCHBIIACTCA COACPKAHHUC KUCIIOPpOAa U YBCIINYU-
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BAeTCs COJACPIKAHUE YIVIEKUCIIOTHI 32 CUET ABbIXaHMS JIIOJEH, TOPEHUM JJaMIl, THUEHUS U T.II., a C
JPYroii - K BO3AYXY NPHCOEAUHSIOTCS BBIACIsEMbIE TOPHBIMU TIOPOJaMU BpeIHbIE Ta3bl, 00pa-
3yIOILMECS IPU B3PbIBHBIX paboTax, a Takke Nblib. Kpome TOro, u3MeHseTcs BIaXHOCTb U TEM-
nepaTypa aTMoc(epHOro BO3yxa, €ro JaBjIeHUE U yJelbHbli Bec. COCcTaB pyJTHUYHOTO BO3/yXa
oTaMyaeTcs 0ojiee HU3KUM COAEPIKaHUEM KHCIIOPOJa, 00OTalleH OKCUAMU YTJIepOoa, METAHOM,
CEpOBOZIOPOAOM, CEPHUCTHIM Ta30M, OKCHJIaMH a30Ta, UMEET 00jee BHICOKYIO BIAXKHOCTb, TEM-
neparypy U coiepKaHue MbUIH.

BenTwisanus (mpoBeTpuBaHME) TOPHBIX BBIPAOOTOK SBIISETCS OCHOBHBIM (PaKTOPOM
YIYUIIEHUs U 030POBJIEHUS YCIOBUM TPy/a U MOBBIIEHUS 0€30M1acHOCTH paboT, Ha Hee oOpa-
maeTcsi cepbe3Heiinee BHUManue. CocTtaB pyAHHMYHON aTMOC(epbl U OCHOBHBIC NMPABUIIA BEH-
TUJISILIUS CTPOTO perjaameHTHpoBaHsbl [IpaBuiiamMu 6€301macHOCTH.

Cozcnacno mexnuke 6e3onacHocmu pyJAHUYHBIN BO3AYX JOJDKEH COJEpXKaTh MO 00beMy
He meHee 20 % kucnopona u He 6onee 0,5 % yriaekucioro rasa, Temrneparypa He JOJKHA Tpe-
Boimath 25°. 3ajaueii BEHTHIAIMH TOX3EMHBIX BBIPaOOTOK: 1) obecrieueHure BhIPaOOTOK IMPH-
TOJIHBIM JIJIS IBIXaHUSI BO3/IYXOM, 2) TMOAJePKaHKE B HUX HOPMAJIbHOM TEMIIepaTyphbl U BIAKHO-
CTH.

Cy1ecTBYIOT J1Ba OCHOBHBIX METOJa IPOBETPUBAHMS T'OPHBIX BBIPAOOTOK: 1) mpoBeTpu-
BaHHME METOJIOM €CTECTBCHHOW TATU CHCTEMBI IO/I3EMHBIX BHIPAOOTOK; 2) NPUHYAUTEIBHOE TIPO-
BETpHUBAHUE.

B cootBercTBuM ¢ [IpaBunamu 6€30maCHOCTH MIPU I'€0JIOrOpa3BeOYHbIX paboTax 3a cyeT
T dy3un (€CTECTBEHHBIM ITyTEM) IPOBETPUBAIOTCS TOPU3OHTAIBHbBIE BBIPAOOTKH MPOTSIKEHH O-
cThio MeHee 10 M, a BepTHKalbHbIE TITYOMHONH MEHee 5 M; MO0J3€MHbIE TOPU30HTAJIbHBIE BbIpa-
00TKM MPOTSHKEHHOCTHIO Oosiee 10 M, a BepTUKaIbHBIE II1yOMHOM Oosee 5 M MpU HaXOKICHUH B
HUX JIIOJEHN TOJKHBI HENPEPBIBHO IIPOBETPUBATHCS € TOMOLIBIO BEHTUIISITOPA

IIposempusanue memooom ecmecmeeHHOU MA2U CUCEMbL HOO3EMHbBIX 8bIPAOOMOK

[Ipu npoBeTpuBaHUU METOJOM ECTECTBEHHOM TSITU BO3IYyX 37€Ch IE€PEMEIAeTCs M0 Bbl-
paboTKaM 3a CueT I'PaBUTALMOHHBIX CHJI MPU HAIWYUU PA3HOCTH BBICOTHBIX OTMETOK YCTHEB
JIBYX BBIPAOOTOK; HaNpaBJIeHHE ITOTOKA 3aBUCUT OT Pa3HOCTH HAPY)KHOM TeMnepaTypbl U BHYTpU
BbIpaboTOK. [IpoBeTprBaHue BHIPAaOOTOK €CTECTBEHHOM TATOM XOTS U JOCTATOYHO SKOHOMHUYHO,
OJIHAaKO 3aBHCUT OT TEMIIEpaTyphl BO3IYIIHOM cpebl U He Beeraa 3 (HEeKTUBHO.

HernyOokue mypdsl MHOrAa MpOBETPUBAIOT 32 CUET CKOPOCTHOI'O HAmopa BeTpa, pac-
CEUKH HEOOJBIION UIMHBI MOKHO IPOBETPUBATH C TIOMOIIBIO MTPOAOJIBHBIX IEPErOPOIOK CTpyeH
BO3/yXa, IPOXOJAIIET0, HATPUMED, IO LITPEKY

IIpunyoumenvroe npogempusanue

OpaHako B YCIOBUSX MPOXOTYECKUX pabOT ropHasi BBIpabOTKa HE MOKET MTPOBETPUBATHCS

CKBO3HBIM BO3JYHIHBIM ITOTOKOM, TaK KaK TOJIBKO OAWH €€ KOHCI] (YCTBC) BBIXOHUT Ha IMOBCPX-
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HOCTh WJIM B JPYT'yI0 paHee MpOMIeHHYIO BBIpaOOTKY; Takie BbIPAaOOTKM HA3bIBAIOT TYIHMKOBBI-
mu. [IpoBeTpuBaHMs TYNMUKOBBIX BHIPAOOTOK OCIOXKHEHO — I0a4a aTMOC(EpHOTro (CBEXero,
YHCTOr0) BO3JyXa B TaKyl BbIpaOOTKY WIM YAAJCHME M3 Hee 3arpsA3HEHHOIo BO3JyXa OCy-
IIECTBIIAETCS, KaK MPaBUIIO, BEHTUIISTOPAMU 110 TpyOaM JOCTaTOYHO OOJBLIOrO JUaMeTpa, mpo-
JIO’KEHHBIM B 3THUX BBIPAOOTKAX.

Jaxxe rpu OONBIIOM KOJUYECTBE U MPOTSKEHHOCTHU MOA3EMHBIX Pa3BEIOYHBIX BhIPaOO-
TOK, COTUHEHHBIX C JTHEBHOH MOBEPXHOCTHIO OJHOM BCKPBIBAIOLICH BBIPAOOTKOM, B OOJIBIINH-
CTBE CJIy4aeB UX MPOBETPUBAIOT C MCIIOJIb30BAHHMEM BEHTHISLIUOHHBIX TPYO U BEHTHJIATOPOB TaK
Ha3bIBAEMOI'0 «MECTHOT'O MpOBeTpUBaHUA». OJHAKO NMPOXOJKa BTOPOH BCKPBIBAIOLIEH BBIPAOOT-
K4 (1ryp¢, MITONBHS, BOCCTAIOMINNA, CTBOJ) MM CKBAKUHBI OOJIBIIOTO JHAMETpa MOXKET o0ecrie-
9UTh 3(QPEKTUBHYIO BEHTHIISALUIO BCETO KOMILIEKCA MOJ3EMHBIX BBIPA0OOTOK CKBO3HOM BO3MYII-
HOM cTpyeil. IHTeHCMBHOE IPOBETPUBAHKUE BHIPAOOTOK — OJJHO U3 INIaBHEHMIINX ycIOBUH, oOec-
[EYMBAIONIMX BBICOKYIO MPOM3BOAMUTENBHOCTh U 0€30I1aCHOCTh MOpHBIX padoT. IIpoBerpuBanue
KOMIUIEKCA Y€ CYLIECTBYIOIIUX IOJ3EMHBIX BbIPAOOTOK CKBO3HBIM BO3AYIIHBIM IOTOKOM
Hauboee A3 GeKTUBHO.

Cy1iecTByeT HECKOJIBKO PA3JIMYHBIX CXEM BEHTHJIALMH MOA3EMHbBIX BBIPAOOTOK, U3 HUX B
YCIOBHSX Pa3BeJOYHBIX BEIPAOOTOK HanboJiee MUPOKO UCIIOIb3YeTCs TOJIBKO TpH (pHc. 25, 26).

Cxema HarHeTanmusi. CBexxuil BO3JIyX IPH IIOMOIIM BEHTHJIATOPA MTOJAETCS M0 TpyOaM K
320010 BBIPAOOTKH, a BO3AYX, COJEPIKaIlUil BpeIHBIC ra3bl, yJaJIeTcs 10 CaMOoil BBIPAOOTKE K ee
yctblo. [Tpru3aboiinoe npocTpaHCTBO OBICTPO OUMIIAETCS OT BPEIHBIX WM SOBUTHIX Ta30H, OJ-
HaKo BhIpa0OTKa B T€YEHHE HEKOTOPOI'O BPEMEHH €llle 3al0JIHEHa UMM M TIO3TOMY B CaMOil BbI-
paboTKe Ha MPOTSIKEHUHM BCETO BPEMEHU €€ BEHTWISIHMM Henb3sl paboram,. Eciau BeipaboTka
MMEET 3HAYUTENIbHYIO MPOTSKEHHOCTh, TO JJISl €€ BEHTWISALUUU TpeOyeMmcs AJIUTENbHOE BpeMs.
Cxema HarHeTaHus, B IPUHIUIE, MOXKET OBbITh MPUMEHEHA MPU BEHTUJSLMU 000 ropHOpas-
BEJI0YHOM BBIPAOOTKH HEOOJBIION NMPOTAKEHHOCTh, 3a UCKIIOYEHNEM BBIPAOOTOK OMACHBIX 110
ra3y u IbUIM, I7lIe IPUMEHEHNE €€ BeCbMa OorpaHuyeHo. [ Toro, 4rtoObl paboTaromuii BEHTH-
JSATOP HE 3acachlBall BO3/AYX, BRIXOAAIIUN U3 320051 BBIpaOOTKH, €ro CIIEIyeT yCTaHABIMBAaTh Ha
paccrosHuu He MeHee 10 M OT ycThsl BEIpaOOTKH.

Cxema BcacbIBaHMA. BeHTWIATOp OTCackIBaeT Mo TpyOoaM BO3YyX, KOTOPBIA CONEPKUT
BpE/IHbIE MPUMECH, a CBEXHI BO3JyX MOCTYIMaeT no BelpaboTke. Cxema nmpuMeHuMa B JHOOBIX
YCIIOBUSIX MpH JII0OOM MaTepuaiie Tpyo, KpoHe Ope3eHTOBBIX.

KomOunnpoBannasa cxema. [IpoBerpuBaHue 31€ch NPOU3BOAUTCS JIBYMSI BEHTHJIATO-
pamu. OCHOBHOM BEHTHJIATOP OTCAChIBAE€T BO3/YX C B3PBIBHBIMM ra3aMH, a BCIIOMOTaTEJIbHBIN
HarHeTaeT CBEXXMM BO3/1yX B Npu3aboiiHOe MpocTpaHcTBO. Ha3HaueHne HarHeTaromero BeHTHIIs-
TOpa - UHTEHCUBHOE NEpeMEIINBaHIE CBEKEro BO3/AyXa ¢ razaMu B3pbiBa. Harnerarommii BeH-

TUIIATOP 0OBIYHO YCTAaHABJIMBAIOT TICPECI HapyCHOﬁ WM J0IaTOM HepeMBI‘-IKDﬁ. IIo MEpC IMpo-
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JBUTAHUS 320051 IEPEMBIUKY U BCIIOMOTaTEIbHBII BEHTWIATOP MepeMelaoT Takxke. PaccTosHue
0X TepeMblukH 110 3a00s1 mpuHuMaetrcs oT 30 no 60 m. Koner BcackiBaromux TpyO OOTKEH
HaXOJAUThCS OT 32005 Ha OOJIbIIEM PACCTOSTHUM, YEM KOHELl HAarHETaTeNIbHBIX TPYO.

IIpy KOMOMHMPOBAHHON CXEeM€ MPOBETPUBAHUS MOXKHO OOXOJUTbCA U 0€3 MEePEMBIUKH.
BcrnomorarenbHbli BEHTUIIATOP, B TAKOM CIIydae, YCTaHABIMBACT y YCThsI BBIPAOOTKH 110 aHAJO-

T'M C OCHOBHBIM.

/| 1
/4
<> D — «———
3 - Puc. 25. CxeMbl BEHTWISIUHU
2 HITOJIbHU: a - HarHeraTtelbHas; O - Bca-
b /| 4 ceiBarOmIAL; B - KOMOMHMpOBaHHas;, 1 -
/4 OCHOBHOUM BEHTWJISATOP; 2 - JOIOJIHHU-
L — e —
Q TENBHBIA BEHTHIIATOP; 3 - BO3TyXOBOJI
3 -« -«
é (BeHTHIIALIMOHHAST TpyOa); 4 - BO3ayXO-
B HENpOHHUIaeMasi IepeMbluKa
/| 1
i 1
/\r 4—1—» ———>
2 [Tpu mpoxoake TopHOpa3BeqOY-

HBIX BBIPaOOTOK, Kak IMPaBWJIO, Yallle BCEr0 MPUMEHSIOT CXeMy HarHeTaHus. B 3HauuTenbHOU
Mepe 3TO OOBSICHSETCS MAaTepHalloM M KaueCTBOM IMpPHUMEHsIEMbIX TpyO (Ope3eHTOBbIE U MeTal-
JIMYECKHEe U3 KPOBEIBHOTO Keje3a), a TAKKEe XapaKTepoM uX coeauHeHuit. [lotepst Bozayxa B
TpyOax U B MecTax COeAMHEHUH uX 37ech OyayT 3HAUUTENbHO MEHBUIMMHU, YeM IPU CXeMe Bca-

CbIBaHUA, T'AC, KCTAaTH, MaTCPYATLIC Tp}I6I)I B006Hle HECJIb34 NPUMCHATD.

A =)

AN DN NN
I Puc. 26. Cxema BeHTWSAIMH Trypda: a - HarHETaTelb-
l Has; 0 - BcachIBaromas; 1 - OCHOBHOW BEHTHIISATOp; 2 - BO3-
JyXOBOJ (BEHTHJISILIMOHHAS TPYyOa).
J 2 I 2
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5.2. O6opynoBaHue U pacyeT BeHTHIALUH
Benmunsamopui

[To poay ucnosabp3yemMoil aHeprui BEHTUIATOPBI MOTYT OBITh C PYYHBIM MPHBOAOM (pyd-
HbIC BEHTHJISITOPBI) M C MEXaHHUYECKUM. [IepBbie MIMEIOT TOBOJILHO OIPAaHMYCHHOE MPUMEHEHUE -
pH MPOXoJIKe myphoB. BEHTHWIATOPHI C MEXaHUYECKUM MPUBOAOM 0OJIee MPOU3BOAUTEIBHBI U
MOTYT MIPUMEHSTHCS ISl BEHTHIISALIUH JTFOOBIX TOPHBIX BRIPAOOTOK.

[To mpuHIUITY pabOTHl BEHTUJISATOPHI ObIBACT IIEHTPOOSKHBIM U OCEBhIMH. L[eHTpoOexk-
HbIE BEHTHJIATOPBI, KaK MPaBHIIO, O0see JIerKue, MOHTaXX X M yCTaHOBKa OynyT 6osee MpoCThI-
mu. [losToMy A BEHTWISILIMM T'EOJIOTOPa3BEIOYHBIX BBHIPAOOTOK MPUMEHSIOTCS IpEeUMYIlle-
CTBEHHO OHH.

XapakTepucTiKa BEHTWIATOPOB, NPHUMEHSIEMBIX JJIs IIeJIel MPOBETPUBAHUS TOPHOpPA3-
BEJIOYHBIX BBIPAOOTOK, MPHUBOJIUTCS B CIPAaBOYHHMKAX. BbIOOp BEHTWIATOpA ISl KOHKPETHBIX
YCIIOBUY MPOBETPUBAHUS PACCMATPUBACTCS HIKE.

Benmunayuonusie mpyoul

[Ipy BEeHTHISAIMK TOPHBIX BBIPAOOTOK MPHUMEHSIOT TPYObI MaTepuaTbic (Ope3eHTOBBIC
POCMOJICHHBIC WJIM MPOPE3MHEHHBIC), TEKCTOBHHUTOBBIC, IIACTUKATHBIC, )KEIC3HbIC W, B PEl-
KHX Cy4asix, aepeBsHHble, auamerpom 200, 300, 400, 500 u 600 mm.

Pacuyer BeHTHJISIINK H BHIOOP 000py10BaHUS

[ToTpeOHOCTH B CBEXEM BO3IyXe JUISl LEICH BEHTWISAIUUA TOPHBIX BBIPAOOTOK MOXKET
OTIPEIENATHCS TI0 PACXOy B3PhIBUATHIX BEIIECTB U 00BEMY SIOBUTHIX ra30B, KOTOPHIE BBIACI -
I0TCSI TIPU UX B3PHIBE

[Tpu B3pBIBHBIX paboOTax B YCIOBHUSAX IMOA3EMHBIX BBIPAOOTOK MPUMEHSIIOTCS TOJIBKO TE
BB, npu B3peiBe 1 KT KOTOpBhIX 00pa3yercs He O6osee 40 1 yCIIOBHOM OKHMCH yriepo/a.

B cootBetctBuu ¢ [IpaBunamu 6e30MacHOCTH MPHU BCEX CMOCO0AX M CXeMax BEHTUIISIHH
Mociie B3PhIBHBIX PabOT B BIPAOOTKE HEOOXOAMMO MO/IaBaTh TAKOE KOJIHMUYECTBO CBEKETO BO3AY-
Xa, KOTOpoe 00ECIIEUUT Pa3KMKEHUE STOBUTHIX ra30B (yCIOBHOW OKHCH yIepoja) 10 KOHIIECH-
tparuu 0,008% 3a Bpemst He Oosiee 30 MuHYT. BpeMs BEHTUIISAIIUYA MOXKHO YBEIIUYUTH TOJBKO B

TOM CJIydae, €CJIn IpOBCTPUBAHNC 6y)ICT IIPOU3BOANUTHCA B UHTCPBAJIC MCIKAY pa6OLII/IM)) CMCHa-

MHU.
KonnuecTBo BO3myxa, HEOOXOMMOE JTHSI BEHTHIISIIMN BBIPAOOTKHU omnpeaensieM 1o Gop-
MyJe:
Q=A*g*m*k/t
rae:

A - xonmuectBo BB, B3pbIBaemoe 3a 0Hy oTnanky, kI’
( - 00beM yCIOBHOM OKUCH YIJIepojia, 00pa3yroleics IpU B3pbIBE KaXI0r0 KUJIorpaMmma

BB - 0,04 M®
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M - k03¢ HUIMEHT pa3KKeHUs okucu yriepoaa - 18500. DTo oTHOIIEHHE CTOMPOLIECHT-
HOM KOHILIEHTpAlMM OKHCH YIJIEpOJia B Haudaje BEHTWIIIMM K pomyctumoin B 0,008% B xoHIE
IPOBETPUBAHMS

k - koadhduuueHT, mnpeaycMaTpHBaIOIIMA OTEPU BO3IyXa B TpyOompoBoje. Bue 3aBu-
CHUMOCTH OT JUIMHBI TPyOONPOBO/A, MOTEPH BO3AyXa HE TOJKHBI MpeBbIIaTh 15%

t - BpeMs BeHTWISIUK - 30 MUHYT

Ecnu BeHTHISAIMS BBIPaOOTKM BXOJHUT B COCTaB paboyeil CMEHBI, TO €€ MPOJODKUTENb-
HOCTb He J10JkHa npeBbiuaTh 30 MuH. [Ipu cooTBeTCTBYIOIIEH OpraHu3auy paboT BEHTUIISILIUS
BbIpAOOTKH MO’KET ObITh BBIHECEHA 3a IIPEJeIibl CMEHBL. B 3TOM ciydae ee mpoo/KUTEIbHOCTD
OTPaHUYMBACTCS pa3MepaMu MHTEPBaja BPEMEHH MEXIYy ABYMs CMEHAMHU WJIM MHBIMH COOOpa-
KEHUSAMU.

PaccunTaHHOe KOJIMYECTBO BO3JyXa  CJEAyeT MPOBEPATh Ha CKOPOCTh JABMIKEHHS BO3-
JyXa 1o BeIpaboTKe U3 GOpMYIIbL:

V=Q/S

rjae:

V — CKOpPOCTb , M/C

S- cedeHue BBIPAOOTKH, M2

Ora cKopocTh ToJpKHA ObITh He MeHee 0,15 u e 6oiee 4,0 m/cek, Eciu ckopocTh nBHKE-
HUS BO3JlyXa IO BBIPAOOTKE HAXOJAUTCS BHE Ha3BaHHBIX IIPEJEIIOB, TO PAacUETHOE KOJIMYECTBO
BO3/yXa ClelyeT U3MEHUTh B HY’)KHOM HalIPaBJICHUHU 32 CUET BPEMEHU BEHTHJIALIUH.

OnHako, 0JTHOH MOTPEOHOCTH B CBEXEM BO3JyXe €lle HEeIO0CTaTOYHO sl TOTO, YTOOBI
MPaBWJIBHO BBHIOpATh BEHTWIATOP. KpoMe 3TOro, Hy)XHO 3HATh €I1€ U TO CONPOTUBIEHHUE, KOTO-
poe OyIeT oka3bIBaTh TPYOONPOBOJ IBUXKYLIEMYCS 110 HEMY BO31yXy. CONpPOTUBICHUEM CaMOM
BbIpaOOTKH MOXKHO MpeHeOpeyb, Tak Kak OHO Oy/leT He3HauuTeIbHO. B ycnoBusax aelcTByOIMX
MIaXT U PYJHHUKOB, KOTOPhlE MMEIOT IIHPOKYIO CETh Pa3IMYHBIX BbIPAOOTOK OONIBLION Mpo-
TSOKEHHOCTH, C CONMPOTHBIICHHEM CAMUX BBIPAOOTOK MPUXOIUTCS CAUTATHCS.

ConpoTHBiieHHE, KOTOPOE OKa3bIBaeT TPyOONpPOBOJ BO3AYXY, paBHA Pa3HOCTHM JlaBje-
HUI B MecTax BXO/a BO3JyXa M BBIXOJA €ro U3 TpyOOoIpoBoia. JTa pa3HULA B JaBIECHUSIX U3Me-
psieTcs B MIJTUMETpax BOJHOrO CT0JI0a, oHa OyneT TeM OoJbllel, yeM MeHbIIUM OyneT aua-
METp TPyOOIpOBOAAa U 4YeM OOJBIIEH IMIEPOXOBATOCTHIO OyAeT 00JajaTh €ro BHYTPEHHSS IIO-
BEPXHOCTh, YeM OoJIbllel OyAeT MpOTSHKEHHOCTh TPYOOIpoBOJa U 4eM 'Ooliblliee KOJUYECTBO
BO3/yXa Oy/IeT M0 HEMY MPOXOJUTh B €AUHUIY BPEMEHH:

h=4 a LV?/d
rie h- magenue naBiaeHus B TpyOOMPOBOE, MM BOAHOIO CTOJI0A
a - KO3QPUIMEHT a’dpOAUHAMUYECKOTO COMPOTUBIIEHUS TPYOOIIPOBOA, 3aBUCSILUN, KaK

OT XapakKTepa €ro BHYTpeHHCﬁ MMOBCPXHOCTHU, TAK U OT PAa3MEPOB €ro NONNCPpCYHOro0 CCYCHUA
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d - amamerp TpybormpoBoaa, M

L - obmras mmnHa TpydoImpoBoaa, M

V - CKOpOCTh IBMIKEHHUS BO3AyXa MO TPYyOOIPOBOTY, M/C

[Tonmp3ysich TEXHUYECKUMHU XapaKTEPUCTUKAMH BEHTHIISATOPOB, KOTOpPHIC TPUBEICHHI B

CIIpaBOYHHKAX, MOKHO BbI6paTB BCHTHUJIATOP JISI KOHKPETHBIX YCJIOBI/If/'I BCHTUJIAITUH.

6. KPEIIVIEHUE I'OPHBIX BBIPABOTOK

6.1. 'opHoe 1aBJIeHHE

['opHble BBIpaOOTKM HCHBITHIBAIOT BO3JIEUCTBHE CUJI, BO3HHUKAIOIIUX MPU HAPYIICHUU
M30CTaTUYECKOI0 PABHOBECHS B TOPHOM MAacCHUBE B pe3yJbTaTe CO3JJaHUsI B HEM MCKYCCTBEHHOM
BbleMKU. OHH MPOSIBIISIOTCS KaK TOPHOE J1aBIICHUE.

XapakTep MpOSIBICHUS TOPHOTO JABIICHUS 3aBUCHUT OT T'€0JIOTMUeCKUX (aKTOpOB, pas-
MEpPOB FOPHBIX BEIPAOOTOK, a TaKkKe COCOOOB MPOBEICHUS MOCIETHUX.

[Ipu mpoBeIeHUU TOPHBIX BHIPAOOTOK BOKPYT BBIPAOOTKHU MPOUCXOUT Iepepacipeiene-
HUE CYLIECTBYIOIIMX HAMNpsHKEHUM, KOTOPOE BBI3BIBAET T€ WM MHbIE Aeopmanuu. Eciu Bo3-
HUKIIUE aedopManny He BBIXOAST 3a Mpeeibl YIPYTUX TO BhIpaOOTKa MOKET MPOCTOATH 0e3
KpENu J10JIF0€ BpeMS.

Opnako, Takue HieanbHbIE YCIOBUS BCTPEUAOTCA JajeKko He Bcerna. B tex ciydvasx, ko-
r71a BO3HUKarouue aehopMaluu CTaHOBSTCS IMJIACTUYECKUMHU, KOHTYPBI BBIPAOOTKH MOTYT H3-
MeHsThCs. [Ipu manpHeiimeM pa3BuTUU aedopMaluyu TPOUCXOAUT Pa3pbIB CIUIOIMIHOCTH MACCH-
Ba, COIMPOBOXKIAIOIIMICS BBIMAJACHUEM OTIEIbHBIX KYCKOB IOPOJIbI, @ WHOT/AA OOpyIIeHUuEM
KpOBJIU K 00BajlaMU CTEHOK.

UToOBI BOCIIPEMSITCTBOBATh PA3BUTHIO YPE3MEPHBIX HAMPSIKEHUH B MACCHBE TOPHBIX T10-
POl ¥ MIPEeOTBPATUTH Pa3pyIICHHE TOPHBIX BHIPAOOTOK MPUMEHSIOT Pa3iIMuHble KOHCTPYKIIHH,
KOTOPBIE HA3BIBAIOTCS KPEIbIO, a MPOIIECC UX BO3BEACHHS M YCTAHOBKH - KPETUICHHEM.

VYcTaHOBIEHO, YTO FOPHOE JaBJIEHHE U3MEHSETCS] BO BpeMeHH, B Hayane oHO HapacTaer
JIOBOJIBHO OBICTPO, JaBIEHUE 3TOTO MEPHO/ia HA3bIBACTCS MEPBUYHBIM. 3aT€M €ro poCT MOCTe-
MEHHO YMEHBIIAETCSA M MO0 MCTEUEHUH HEKOTOPOIro BPEMEHU IMPEKPAIIAETCs; TOPHOE JABIICHUE
ATOTO TIEPHOJIa HA3BIBACTCS BTOPUYHBLIM WIH YCTaHOBUBIIMMCS. Ha mpoTsoKeHHH BTOPOTO Tie-
pro/Ia B KPOBJIE TOPU3OHTAIBHBIX BBIPAOOTOK 3aBepIaeTcsi 0Opa3oBaHHE TPEIIMH U (POPMHUPO-
BaHUE CBOJA OOPYIICHHs, a BeIMYMHA HATPYy3KH, HCIBIThIBAEMas KPEIbio, B TajdbHEHIIeM OKa-
3bIBA€TCS] MOCTOSIHHOM. Jlydllle BCEro pe3ysbTaTbl TOPHOTO JABJICHUS MPOSBIISIOTCS B TOPU30H-

TaJbHBIX BHIPAOOTKAX.
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[Tpu mpoxonke rOpU30HTAIBHBIX BHIPAOOTOK TOPHOE JTABIICHHE IMPOSBIISCTCS, TIIABHBIM
00pa3oM, B KpOBJIE BEIPAa0OTKH U B MEHBILIEH Mepe cO CTOPOHBI OOKOBBIX CTEHOK. B HEKOTOpBIX
CJIydasix TOPHOE JIABJICHUE MOXKET MPOSIBIISITHCS H CO CTOPOHBI TIOJIONIBBI BHIPAOOTKH.

Ecnu ropusoHTanbHas BBIpa0OTKA HE 3aKPEIUICHa, a MOPOJbI HEJOCTATOYHO MPOYHBI U
YCTOWYHBBI, TO MO Mepe OOpYILICHUS B KPOBIIE 00pa3yeTcsi CBoJI, a 0OKa CKaIlIMBAIOTCS U BbIpa-
0oTka mpuobOpeTaeT nmoaxkoBoobdpasnyr Gopmy. Hanbonee npaBunbHas Gopma cBoga oOpasyer-
Csl IPH OTHOPOAHBIX mopoaax. C 00pa3oBaHHEM TaKOTO CBOJIA BHIPAOOTKA MOKET MPOCTOSTH JI0-
BOJILHO JI0JITO€ BpeMsi 0e3 HOBOTo oOpyrieHnu. [1o3ToMy Takoi CBOJ Ha3bIBAIOT CBOJIOM €CTe-
CTBEHHOTO paBHOBecus. [1o 3Toii jke mpuYrHE BBIPaOOTKa CBOJIOBOM WIIM TpareueBUIHON Gop-
MBI CeYCHHUsI OyayT OoJiee yCTOWYMBBI IPOTUB OOPYIICHUS, YEeM BBIPAOOTKH, HANpHMEp, Hps-
MOYTOJIBHOTO cedeHusi. OOpa3oBaHUE CBOJOB €CTECTBEHHOTO PaBHOBECHSI MOXET ObITh MHOTO-
KPaTHBIM U TI0 IPUYHHE OYPOB3PBIBHBIX pa0OT B OJIM3KUX 3a005X, U 1O MPUYMHE BHIBETPUBAHUS
TOPHBIX MOPOJI, YTO BCEr/la UMEET MECTO B CaMHUX BBIpaOOTKax. B TakoM cirydae, HOBBIC CBOJIBI

paBHOBecHs OyIyT MMETh Bce OONBINNE Pa3MEPHI .

6.2. MaTepuaJjbl 1Jisi M3rOTOBJIEeHHUS PYAHUYHON Kpenu

Kpenienne ropHsix BeIpabOTOK MPOU3BOAUTCS JEPEBIHHON, OETOHHON, KaMEHHOU U Me-
TAJUIMYECKOU KPEIBIO.

JlepeBo W31aBHA MPUMEHSETCS I KPEIUICHUS TOPHBIX BBIPAOOTOK M3-32 €ro OTHOCH-
TEIbHO OOJBIIOTO COMPOTHBICHHUS MEXaHMUYECKUM Harpy3kaM, HEOOINBLIOr0 Beca, YIPYTHX
CBOICTB U JIeTKOW MexaHHueckoi oOpaboTku. [Ipu mpoxojke ropHopa3BeIOYHBIX BHIPAOOTOK
eMy U ceidac oTnarT npeanodyrernre. OrpaHUYeHHBIN CPOK CITYKOBI JPEBECHUHBI, B JAHHOM CITY-
yae, BIIOJIHE O0ecIeunBaeT 0€301acHOE COCTOSIHHE BBIPAOOTKHM HAa BCEM NPOTSHKEHHU €€ HC-
MoJIb30BaHuA. B mocnennee BpeMs Mpu MPOXOJIKE TOPHOPA3BEAOYHBIX BBIPAOOTOK TOBOJIBHO Ya-
CTO HAaYMHAIOT HCIOJb30BaTh METAJUNIMYECKYIO KPEmb, HO MPUMEHSIOT €€ MPEeUMYIIECTBEHHO
JIMIIG TOT/A, KOT/Ia Ha MECTe MPOM3BOJICTBA Pa3BEJOYHBIX pa0dOT HET KPETEXKHOTO Jieca, a ero
JOCTaBKa OyJaeT SKOHOMHYECKH Herenecoobpasnoii. Kpome toro, wmerammnueckas kperb (Oe-
TOHHAsI, KaMEHHAas M T.J.) MOXET MPUMEHSITHCS MPU CHCIUATBHBIX METOaX MPOXOJIKH B CIO0XK-
HBIX T€OJIOTMUECKUX WU TUIPOT€OIOTHUYEeCKUX YCIOBHSIX.

JIJis TIOBBITIICHHST COTIPOTHBIICHUS JIEPEBIHHOW KPEIH THUEHUIO; €€ MPOIUTHIBAIOT CIIe-
[TUATBHBIMU PAaCTBOPAMH - QHTHCENITUKAMH, KOTOPBIC MPEMATCTBYIOT Pa3BUTHIO B HEW pa3ind-
HBIX THWJIOCTHBIX OakTepwii u rpuOKoB. B kadecTBe aHTUCENTHKOB MPUMEHSIOTCS, HaIpuMeED,
(GTOpPUCTBIN HATPUH, XJIOPHUCTBHIN IMHK, YPAIUT, TPUATHUT U AP.

JIJIs TIOBBIIIEHUST OTHECTOMKOCTH JIEPEBSIHHAS KPEIb 00OMa3bIBacTCs KUPHBIM M3BECTKO-

BbIM MOJIOKOM, paCTBOpaMH I''TIMHBI, KUAKHM CTCKJIOM.
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JIsst U3rOTOBIICHUSI KPETIH TPUMCHSIIOTCSL Pa3InvHbIle TEXHHYSCKUE COpTa Jieca: OpeBHa,
MOITOBAPHUKH, JKEPAU, IUIACTHHBI, OPYChsi, JOCKH U 00amnosbl. CrelHalbHO Py JHUIHBIME COP-
TaMH Jieca SBJISIOTCS PYIHHYHBIE CTOMKH, KOTOPHIE TOTOBATCS MB XBOMHBIX MOPOJ M HMEIOT
mny 0,5-2,0 M (¢ uatepBanamu B 0,1 M), a 3atem 2,1-5,0 m (¢ uaTepBanamu uepes 0,2 m). x
JIaMeTp B BepxHeM oTpese paseH 7,0-25,0 cm /c uHTEpBaioM B 2 cM/,

ITo ycnoBusiM pabOThI KPEIH 4acTO HEOOXOAUM MAaTEPHA, XOPOIIO COMPOTHBISIFOIIMACS
HE TOJIBKO CXKATHIO, HO M M3THOY. TakuM MarepraaoM SIBISICTCS KeIe300eTOH - OETOH, B KOTO-
PBIii TOMeleHa METAUTHYECKast apMaTypa, B BHIE KapKaca Hy)KHOH (opMbl i pasmepos. JKeie-
300€TOHHYIO KpeIlh JIeJal0T MOHOJMTHOM WM cOOpHOM. I[TOMHMO BBICOKOM COIPOTHBIISIEMOCTH
MEXaHHUYCCKUM HArpy3KaMm, OETOH WM JKeJIe300€TOH TODKHBI OBITh BOJOHEIPOHHUIIACMBIMH K
HE TIO0/11aBaThCsl JCUCTBUIO PYAHHYHBIX KHCIOTHBIX BOJI.

W3 oCTabHBIX KPEMEKHBIX MaTEPHaIOB MOKHO Ha3BaTh Pa3IMYHbIE IJIACTMACCHI, apMH-
pOBaHHBIE CTEKIOBOJIOKHOM. Takas Kperb, Hapsay C €€ JErKOCTbIO, YCTOMYMBOCTBIO K pasiiny-
HBIM MEXaHHYECKUM HArpy3KaM M K JCHCTBHIO Pa3HbIX XUMPEAreHTOB, IIOKa CIIe IIHPOKOTO

pacnpocTpaHeHus HE MOIy4MJIa.

6.3. TexHoJIOTHH CO3aHHUS KPenu
Kpennenue copuzonmanvuvix bipabomox

OCHOBHON KOHCTPYKLMEH IEpEeBSHHOM Kpenu T'OPU30HTAIbHBIX BBIPAOOTOK SIBIISETCS
KpenexHas pama. OObIKHOBEHHAs! MJIM HETIOJIHAsl KpEeIe)KHasi paMa COCTOUT U3 BEPXHSKA U JIBYX
croek. CTOWMKH yalle BCEro yCTaHABIMBAIOTCS HAKIOHHO (TparernueBuaHas pama). [Ipu cinaboii
MOYBE BHIPAOOTOK KpEeTeKHasi pama Jienaercs noiaHe. B aToMm ciydyae B ee KOHCTPYKIUIO BKIIO-
YaeTcs elle U JeKeHb. HyXKHO cka3aTh, 4TO B 3aBUCUMOCTH OT YCIOBHUW IIPOBEIECHUS, TOPH-
30HTAJILHON BBIPAOOTKH, OTJEJIbHBIE 3JEMEHThl KPENeKHOH paMbl MOT'YT OTCYTCTBOBATH MIIH,
HA000POT, MOT'YT OBITh YCUJICHBI IOTIOJTHUTEIEHBIMU 3JIEMEHTaMH.

Haubonee xoa0BbIMU AraMeTpaMH KPENEKHOI'O Jieca SIBISETCS] CTOWKHM C JUAaMETPOM B
BepxHeM oTpese 15-25 cMm. PaccrosiHue Mexay KpeneXHbIMU paMaMu ONpeeNsieTcs UCXOAs U3
CIENYIOLIUX YCIOBUM:

A) mpHu HEyCTOWYMBBIX MOPOJIAaX - KPEIJIEHUE CIJIOLIHOE, KOIJIa PAcCTOSIHUE MEXIy pa-
MaMH PaBHO AMAMETPY KPEIEKHBIX CTOEK;

b) npu nopoaax cpenHelt yCTOMUMBOCTH - PACCTOSTHUE MEX]Ty paMaMH YBEITUUUBAETCS J10
1 Mm;

B) npu moponax o4eHb yCTOMYMBBIX - PACCTOSTHHE MEXIYy paMaMH MOXKET OBbITh JOBe/Ie-

HO 10 1,5-2,0 M;
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F) Ipu nmopoaax MCKIKOUYUTCIILHBIX I10 yCTOfI‘-IPIBOCTPI W UHOrJa Ha MOCJICAHUX METpax
BI:Ipa6OTKI/I - NOCJICAHASA MOXCT IMPOXOAUTHCA 0e3 KpCIUICHHS BOBCC. B stux clIydadx CCYCHHIO

BBIPAOOTKH 11€7IeCO00pa3HO MpUIaBaTh CBOJOBYIO (popmy.

A\

Puc. 27. O6mias cxema KperuieHHsI ITOIbHH.

[TepBbie METPBI BEIPAOOTOK THUIIA IITOJICH, KOTOPbIE OOBIYHO HMPOXOJSITCS WA B PHIXJIBIX
WM B HEYCTOMYMBBIX MOPOJAaX KPEISTCs CIUIOMHON Kpemnbio. Jlajee mepexo/sIT Ha KpelyieHne B
pa30exXKy M HaKOHEI IIOCJIEIHUE METPhI TAaKOH BBIPAOOTKH, KaK yXKe YIOMHHAIOCh, MOTYT IIPO-
X0JuThCs 0€e3 kperieHus (puc. 27).

YcTheBast 4acTh MITOJIBHU, KPOME TOTO, KPEHHUTCS JOMOJHUTENHHO. Pa3nnyHbIX BapuaH-
TOB TAaKOTO KPEIUIEHHUS CYIIECTBYET OYEHb MHOTO, HO BCE OHH NPEIOXPAHSIOT BBIPAOOTKY M
HaHATBIX Ha HEH Jojiell OT OOpyIIeHHs TOPHBIX MOPOA MO CKJIOHY penbeda JTHEBHOH IO-
BEPXHOCTH

Kpennenue éepmuxanvhvix 8bipabomox

OCHOBHOI KOHCTPYKLIMEH AEPEBIHHOW KpENM BEPTHKAJIBHBIX BBIPAOOTOK SBISIETCS Be-
Hell, MPEACTAaBIIIOMNN COOOH MPSAMOYTOJIBHYIO paMy, COCTOSIIIYIO HB YEThIpeX OpyCheB WU
OpeBeH. Hanbosee X0I0BBIMH AHaMETPaMH KPETICKHOTO Jieca SBISIOTCS CTOWKU C TUaMETPOM B
BepxHeM oTpese 15+20 cm

BeHibl ycTaHaBIHMBAIOTCS B TOPH30HTAIBHBIX TUIOCKOCTSX MM BIUIOTHYIO - CIUIOLIHAS
BEHIIOBAs KPelb, HJIM HA HEKOTOPOM PAcCTOSIHUM JIPYT OT JAPYra IO OCH BHIPAaOOTKHU - BEHIIOBas
Kperb Ha CToWKax (0abkax) M BEHIIOBAs MOJBECHAS KPerb. DIEMEHTHI BEHIIA COSMHSACTCS MEXK-
ny co0oii 3aMKOM B Jiary. baOku ¢ BeHIIaMU COEIMHSIOTCS 3aMKOM B 1t (puc. 28, 29).

CrutonrHasi BEeHIIOBasi Kpenb MPUMEHSETCS ISl KPETJICHUS ITypOB U CTBOJIOB Pa3Bea04-
HBIX IIaXT, TPOXOJMMBIX B TOPOAAX HEYCTOMYMBBIX U CPETHEYCTONYHBHIX.

Bo3BoasaT ee cBepxy BHU3, KOTJ]a TIOPO/Ia HE TOMYCKAET OOJIBIIIOr0 OTCTaBaHUs KPEIr OT
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10CJI€ MIPOXOAKH BBHIPAOOTKHU Ha OTIPEIIEHHYIO TTTyOuHYy.

N

\
%’%L

7

1 Puc. 28. Kpennenue mrypda Bpazoexky Ha 6abkax (CTOH-

kax): 1 - BeHmpl, 2 - 06a0OKw.

!

7

N

Puc. 29. ChnomrHoe BEHIIOBOE Kperi-

nenue mypda Ha nanenax: 1 - pama, 2 - na-

JIeT] pambl, 3 - OCHOBHOM BEHeIl, 4 — BEHEII.

@//////////////////?
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ITpu nmpoxoake myp@oB ¥ CTBOJOB IIAXT B CJIAOBIX MOPOAAX CIUIOIIHAS BEHIIOBAs KPEIb
BO3BOJIUTCS BCJIEA 3a MpOABHraHue 3a00s. B ycThe BBIPaOOTKM YKJIa[IbIBa€TCS MEPBBIA BEHel,
VIMEIOILHI MaTbIbl (BBICTYIAIONINE YaCTH CTOCK) CO BCEX YETHIPEX CTOPOH. DTOT BEHEIl SIBJISCT-
Csl OTHOBPEMEHHO Y. OCHOBHOM IPOXOMYECKOW paMOM, IO KOTOPOM 3aTeM IPOBEPSAETCS Kaude-
CTBO, KaK MPOXOTYECKUX, JIAaK U KpEMexKHbIX padboT. Ilo mMepe yriayOKku BIpaOOTKH HIDKHUH Be-
Hell, JIMIIEHHbIN NaJIbLIEB, TOJABOJUTCS 110 YaCTSAM I10J] BEHEL] pAaCIOJI0KEHHBIN BBIIIE; IPU 3TOM
KaX/IbIi MTOCTIeTYIONINI BEHEI MOABEIINBACTCSA K YCTAHOBICHHOMY METANIMYECKUMHU CKOOaMH.

CrmomHas BEHLIOBasi Kpelb, KOIrla OHa BO3BOAMTCS CHU3Y BBEPX IIPUMEHSETCS IIPU IIPO-
XOJIK€ BEPTHKAJIBHBIX BBIPAOOTOK B IOPOZAX, MO3BOJSAIOLIMX MPOXOJUIIbL 3TH BBIPAOOTKH 0O€3
KperuieHus B uHTepBaie 10 4-5 M. COCTOUT OHA U3 OCHOBHBIX BEHIIOB, KOTOpBIE IO CBOUM KO-
POTKHMM CTOMKaM MMEIOT Majblbl, ¥ BEHIIOB BCIIOMOIaTEJbHbIX, KOTOPBIE MAJbLEB HE UMEIOT.
Jnuna naneues 6epercst ot 0,3 M B Oosiee mpouHbIX nopoaax ao 0,8 M B mopojax MeHee Mpouy-
HbIX. [lanbisl 3aBOAATCA B JIyHKH, KOTOPBIE YCTPAUBAIOTCSI B COOTBETCTBYIOIIMX CTEHKAX BbIpa-
6otku. Ilpu BcéMm ciempyeM OTMETUTh, YTO JIYHKH MOTY! BBINOJIHATHCSA, KAaK -B BEPTUKAIBHOM,
TaK ¥ B TOPU30HTAIBHON IIJIOCKOCTH.

ITocne npoxoaKu ONpeeNeHHOro yyacTKa BbIpaOOTKH CHavyalla, yCTaHAaBIMBAETCs B JIyH-
KaX OCHOBHOH BEHEll, a 3aT€M BCIIOMOI'aTEJbHBIMM BEHLIAMH HAIOJIHAETCS IPONICHHBIN UHTED-
BaJI MEX/1y IByMsI CMEKHBIMU OCHOBHBIMH BEHIIaMHU. BEHIIbI, B 3aBUCIMOCTH OT TIIYOUHBI BpYO-
KM 3aMKa, MOT'YT pacroJjiararbcs o OTHOLIEHHUIO APYT K APYTY WIH BIUIOTHYIO, WU K€ C HEKO-
TOPBIM NPOMEXYTKOM. [IpOMEXyYTKH MEXy BEHIIaMHd HEOOXOAUMO OCTaBIIAThH IPH BCIYyUUBAIO-
IIUXCS TIIMHUCTBIX MOPOAAx JJIs MPEIOTBPALLEHHS IOJIOMKH BEHIIOB.

BenroBast kpenb Ha cToiikax (uiau 6a0kax) MPUMEHSETCS ISl KPETUICHHS BEPTUKAIbHBIX
BbIPa0OTOK B yCTOMUYMBBIX MOPOJaX, KOTOPbIE MO3BOJIAIOT MPOXOJUThH BRIpaObOTKY 10 10 M Oe3
KperieHus. Bo3BoauTcs oHa CHU3Y BBEpX MO Mepe YriIyOKM BbIpaOOTKH Ha BEIMYMHY 3BEHA.
[Tpu 3TOM criocobe KpemnsieHns BHayajle YCTaHABIMBAETCSl CBOMMU MajbllaMHU B JIYHKaX HUKHHUH
OCHOBHOI1 BeHell. Pa3mep manblieB, XapakTep M Ha3HAYCHHE JIYHOK OCTAIOTCS MPEXHUMH. 3a-
TEM Ha KOPOTKHX BEPTHKAIBHBIX CTOMKax amuHoi B 0,8-1,0 M, ycTaHaBIMBAIOTCS BCIOMOTa-
TEJbHBIE BEHIIbl, KOTOPBIMU U 3aIIOJIHAETCS BECh NPONACHHBIN MHTEpBal. JluaMeTp BEpTUKAIIb-
HBIX cTOeK (0a00kK) 00bIUHO OepeTcst Ha 2-3 CM MEHBILIMM 10 CPaBHEHHUIO C JHaMETPOM CTOCK
BEHIIA.

[TonBecHas BeHIIOBasi Kpenb MPUMEHSETCS MPUOIM3UTENBHO B TE€X )K€ YCIOBUSAX, 4YTO U
BEHIIOBasl Kpenb Ha 0abkax, HO BO3BOJAT ee cBepxy BHM3. llocienqHee o3HadaeT, 4TO BBIPAOOT-
KY MO>KHO KpEIHUTh HEMOCPEJCTBEHHO BCJIE] 32 €€ MPOXOJIKOM, He 0XKujasi moka OyneT nponiexH
HeoOxoauMblid nHTepBal B 4-10 M. IlosToMy, MO cooOpaskeHUsIM OpraHU3aluy TOPHOIIPOXOT4e-
CKUX paboT M UX UUKIUYHOCTH, ITOMY OOCTOSITENILCTBY CIIEAYET YAENIATh BHUMAHUE MPU OKOH-

YaTeJIbHOM BBIOOpE crioco0a KperyieHUs BEpTUKAJIbHOU TOPHOM BhIpaOOTKU. PaccrosiHue Mexay
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BEHIIAMH 3/1€Ch, KakK U MpH MpesiayiieM cnocode, Oepyt nopsaka 0,8-1,0 m. [anbiel, 1yHKH 1
OCTaJIbHBIE JACTANN OYIYT TAKUMH KeE.

I1nockocTu BEeHLOB IpH JIH0OOM BHJIE BEHIIOBOM KpemH JIOJKHBI ObITh CTPOrO FOPH30H-
TaJIbHBI M TILATEIBHO packiuHEHbl. CTEHKH JOJKHBI ObITh BEPTUKAJIBHBIMM, a JTUAroHaJIM ce-
YEHUS JTOJDKHBI OBITh BCET/Ia OJMHAKOBBIMU. [IpoCTpaHCTBO MEXIy BEHIIOBOW KpENbiO B pas-
OEXKKy M CTEeHKaMH BBIPA0OTKH 3aTATHBAETCS JOCKAaMH, WJIM TOpObUIEM U 3a0y4nBaeTCst 0Tpado-
TaHHOU TOPHOM MOPOJION.

JIro6as BepTHKanbHas BbIpaOOTKA(IIypd MM MIAXTHBII CTBOJ ) B YCTHEBOI YacTH, IMpoO-
XOJUMOH OOBIYHO IO PBIXJIBIM HAHOCAM, KPENUTCs CIJIOUIHOM BEHILIOBOW KpeIblo, 3aTeM Iepe-
X0/l Ha BEHLIOBYIO Kpemb Bpa30eXKy M, HAKOHEI], €€ MOocJeIHee METPBl HE KPEIsATCs BOBCE.
dbopMa cedeHHUs MPHU ITON OCTACTCS MPSAMOYTONIbHON. TOTBKO B AKCILTyaTaIlMOHHBIX BBIPA0OTKAX
WIN B T€X Pa3BEJOYHbIX, U3 KOTOPHIX MPOXOJATCS APYrue BhIpaOOTKH, HE UMEIOLNE HEelocpe/-

CTBCHHOI'O BbIXOJa HA ITIOBCPXHOCTH, KPCIUVICHUEC MOKET JOXOJUTH 0 CaMOI'O 3a0041.

7. OCBEHIEHME I'OPHBIX BBIPABOTOK

IToBepXHOCTHBIE TOPHOPA3BEIOUHbIE BBIPAOOTKHU JIETKOTO THUIA, IPOBOJUMBIE, KaK Ipa-
BWJIO, B MPE/ETax CBETOBOTO JTHS, B JIOTIOJIHUTEIFHOM OCBEUICHWU HE HyXJaroTcs. OcBemarh
NPUXOUTCS JINIIH MTOI3€MHBIE BBIPAOOTKH.

Xopolee U pallMOHAJIbLHOE OCBEILIEHHE BEIPAOOTOK UMEeT OYEeHb OOJIbIIOe 3HAUCHHE, TaK
KaK OT HEro B 3HAUUTEJbHON CTENeHU 3aBUCSIT CAHUTApHBIE YCIOBHS TpyJa U O€30MacHOCTh pa-
00T, MPON3BOIUTEILHOCTh TPY/Ia M KA4€CTBO BBITIOIHIEMOM pabOTHI.

Haubonpimas oCBEIIEHHOCTh MPETYCMaTPUBACTCS B KaMEPHBIX BBIPAOOTKax, B KOTOPBIX
pasMelleHbl paboTarolue MalIMHbI (B YaCTHOCTH, OypOBble CTaHKH), a B NMPU3a00HHOM Mpo-
CTpaHCTBE NpU OYpeHHHU IIIYpPOB, KPEIJICHUH, MTOTPY3Ke U BBIOJHEHUHU JIPYTUX MPOXOAYECKUX
pabor.

JUisi OCBEIIEHHUsI MOJ3EMHBIX TOPHBIX BBIPAOOTOK MPUMEHSIOT CIEIYIOIUE HCTOUYHUKHU
CBeTa:

1. CraunoHapHble, JeMCTBYIOIUE HA IPOTSKEHUH BCETO CPOKa CIYKObI BBIPAOOTKH.

2. [TonycTanmoHapHbIe, KOTOPBIE TI0 MEPE MPOJABUTAHUS 320051 MOTYT TIEPEMEIIaThCsl.

3. MecTHble, IpU KOTOPBIX OCBETHTEIbHAs YCTAHOBKAa MOHTHPYETCSI Ha TOPHOIPOXO14e-
CKUX MAalllMHAX WM MeXaHU3Max.

4. ITepeHOCHBIE WU UHIUBUIYAJIbHBIE.

B kauecTBe cTalMOHapHBIX, MOJYCTAIIMOHAPHBIX M MECTHBIX CBETHJIBHUKOB HCIIONB3Y-

OTCA CETCBBIC DJICKTPUYCCKUC CBCTHIIbHHUKU C JIaMIIAMU HAKaJIMBAaHUSA WJIA JIIOMUHCCUCHTHBIMU
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nammamu. [lepeHoCHBIE TaMIIbl MOTYT OBITh TJIAMEHHBIMH /O€H3UHOBBIC M AllETHUIICHOBBIC/ M aK-
KyMYJISITOPHBIMH.

[lepeHocHBIE JTaMITbI SIBJISIFOTCSI OCHOBHBIM MCTOYHMKOM CBETa HE TOJILKO B TOPHOpPaBBe-
JIOYHBIX BBIPAOOTKAX, HO U B OYMCTHBIX U TOATOTOBUTEIbHBIX 3a005X AKCIUTyaTallMOHHBIX BbI-
pabotok. CIyck B IIAXTY U MEPEABUKCHHE JIFOJICH 1O BBIpa0OTKaM, a TaK¥Ke MPOU3BOJICTBO pa-
00T 0Oe3 ropsiel MepeHOCHON JaMIIbl 3aMPEIIaeTCs.

JloctaTouHasi OCBEIIEHHOCTh OYJET NOCTUTHYTA, €CJIIH MEXAY CBETUIHHHUKAMHU MOIIHO-
cteto 60-100 BaTT OyayT BBIACPIKAHBI CIICTYIOITUE PACCTOSHHUS:

3-4M - B KaMepax, Ha MOACTAHLUAX, HA PYIHUYHBIX JBOpAX.

5-6 M - B 3a00sIX OYUCTHBIX, MOATOTOBUTEIBHBIX U TOPHO-PA3BEIOYHBIX BHIPAOOTOK.

15-20 M - B BbIpabOTKax C MEXaHUYECKON OTKATKOW U JOCTaBKOM, B JIFOJICKUX XOAKaX.

[To Bcemy cTBOJIY BEPTUKAIBHON BBIPAOOTKH MOABEIINBAIOTCS CBETUILHUKHA MOIIHOCTHIO
60-100 BT. yepeB kaxawsie 20-30 M. Kpome Toro, 3a0oii, cTalMOHApPHBIC U MOJBECHBIC MOJKH
3THX BBIPAOOTOK OCBEUIAOTCS JOTOJIHUTENBHO U3 pacdera 10-15 BT Ha KakIbplid KBaJApPATHBIA
METp TIOMIaau 3a00s WK TIOJIKA.

C uenpio yBEJIMYEHHs OCBEUICHHOCTH MOBBIMIAIOT OTPaXATEIbHYIO CIOCOOHOCTH CTEH
BBIPA0OTOK MTyTE€M UX MOOETKH.

Ha 3a0o0e npuMeHSIOT J1aMIlbl HAKJIMBAHUS NIPU HaNpskeHUH 36 B, B OCTAIbHON 4acTu
BbIpaOOTKH —127 B, W JUIIb NPU HCIOJH30BAHUU JIOMHUHECIEHTHBIX JIaMI  JIOIYCKAeTCs

HanpspkeHue 220B.

8. BOJOOTJIUB U3 'OPHbBIX BBIPABOTOK

ITpuTOK BOABI B MOBEPXHOCTHBIE TOPHUE BHIPAOOTKU (KaHABBI, PACYUCTKHA M T.I.) 00Y-
CJIOBJIMBAETCS] UCKITFOUUTEIHHO aTMOC(EPHBIMHU OCaZKaMu. BOIOOTINB U3 TakMX BHIPAOOTOK, B
TEX ClIydadax, KOoraa UM IMPUXOAUTCSA 3aHUMAThCH, 0OBIYHO CCPBC3HBIX Tp}IJIHOCTef/'I HEC MpcacTaB-
JISIeT.

BogomnpuTok mNOI3eMHBIX TOPHBIX BBHIPAOOTOK 3aBUCUT OT OOBOJHEHHOCTH MECTOPOXK-
JIEHUs U Haropa BOJl BO BMELIAOIIKUX MOpoAax, OT BpeMeHH roaa. IIputok Bojbl B mOA3E€MHbIE
TOPHOPA3BEIOUHBIX BBIPAOOTKH OOBIYHO HE mpeBbimiaeT 10 M>/gac, B psne ciy4aeB OH MOXET
OBITH 3HAYUTEIILHO MEHBIIINM, peke OH gocturaeT 40-50 M/4ac u Gonee.

Boga B 3a00e BBIPaOOTKHU SBISETCS OAHUM U3 OCHOBHBIX (DAKTOPOB, CHIDKAIOIIUX CKO-
pPOCTh M TPOU3BOJAUTEIHLHOCTh TOPHBIX Pa0OT, YBEIMUYUBAIOIIUX CTOMMOCThH MPOXOJIKH TOPHBIX
BBIPaOOTOK. YcrenrHas paboTa ¢ BOJOW B 3HAUUTEIHLHON MEpe pelIaeT ycrex MpoXoa4ecKux pa-

60T COBOKYITHOCTh MEPONPUATUN U YCTPOMCTB, CIYyXAIWX JUIs yJAJICHUH BOJbI UB BHIPAOOTKHU

78



Ha JTHEBHYIO MOBEPXHOCTb, HA3BIBAETCSI BOJOOTIMBOM IpPU MPOXOJAKE BHIPAOOTKM HIIUM COKpa-
IIIEHHO -BOJOOTJIMBOM.

CaMoTexoM BoJIa yajsieTcsl U3 HaKJIOHHBIX BBIPAOOTOK, MPOXOAUMBIX CHH3Y BBEpPX (BOC-
CTAIOIIMX), @ TAaKXKe U3 TOPU3OHTAIBHBIX BHIPAOOTOK, MOAOIIBE KOTOPBIX MPHUAAETCS MPOJIOJIb-
Hblil ykioH ot 0,002 1o 0,008 B ctopoHy ycThs. IIpu 3TOM B M00111BE TOPU30HTAILHOM BbIpa-
0OTKM yCTpaumBarOT BOAOOTBOJHBbIE KaHAaBKU. lIpu BCKpBITUM pa3BEeJOYHOrO IOJIA IUTOJIbHSAMU
BCS BOJIA, ITOCTYNUBIIAsl B MOJ3EMHBIE BbIPAOOTKH, YPOBEHb KOTOPBIX PAaCIOJIOXKEH BBIIIE BbI-
COTHOM OTMETKH yCThs IITOJBHU, YAISETCS Ha MOBEPXHOCTh CAMOTEKOM.

[Ipu 3HAUMTENBHBIX BOAOMPHUTOKAX B Ipoliecce MPOBeACHUS HIYp(HOB U CTBOJIOB IIAXT
BOJIa yansercs u3 3a00s1 BBIPAOOTKH MPOXOTYECKUMHU IEKTPHUECKUMH WM THEBMATUYECKUMU
HacocaMu 1o TpyoorposogaMm. Hanbompiiel momaveid XxapakTepu3yrTCsl CTallMOHAPHBIE HACOC-
HBIE YCTAHOBKHU, KOTOpPBIE Pa3MEIIal0T B MOJ3EMHBIX BbIPA0OTKaxX, PacrlojOKEHHBIX Ha pa3Be-
JOYHBIX TOPU30HTAX OKOJO CTBOJIOB. Takue yCTaHOBKHM MpeAHa3HA4eHbI JJIsl OTKAYKH Ha TO-
BEPXHOCTb 110 TPYOOIPOBO1aM BCEl BOJIbI, TOCTYIAIOLIEH U3 BBIPaOOTOK rOPU30HTA.

[Tpu HEOONBIIMX BOAOMPUTOKAX BOJA U3 BEPTUKAIBHON BHIPAOOTKH MOXKET YHAISIThCS
BMeCTe ¢ 0TpaboTaHHOW MOPOOM, A cOOpa MPOCAUMBAIOIICHCS BOJIBI B TAKOM CIy4ae MOXKHO

TaKk)Ke YCTPOUTH HEOONIbIIOHN 3yMII(.

9. MPUPOJOOXPAHHBIE MEPOITIPUATHUSA ITPU MTPOXO/JAKE U JINKBU-
JAIIUU I'OPHBIX BBIPABOTOK

JIroOble TopHBIE pabOThl CBSA3aHBI C HETATHBHBIM BO3JCHCTBHEM Ha MPUPOJHYIO CPEAY
(ITC) u, mpexne Bcero, 3To cBsA3aHO ¢ TeM, uTo eciu [1C dpopmupyeTcs Becbma JJIUTETLHOE Bpe-
MsI, 332 KOTOpOE €€ KOMIIOHEHTHI JIOCTHTAIOT HEKOTOPOTO PAaBHOBECHOTO COCTOSIHHS, TO TICPBBIE
BeChMa OBICTPOTEYHBI U 110 CBOMM MOCIEACTBUSIM HOCST pa3pyIIUTENbHbIN XapakTep. CTpagatoT
B MIEPBYIO OUepe/ib PACTUTENbHBIN U TOYBEHHBIN MOKPOB, MpUpoaHbIie NaHAmadTel. [loaTomMy Ha
BCEX CTAJUAX T€OJIOrOPa3BEJOYHBIX PAbOT MPEayCMaTPUBAOTCS MEPONPHUSITHS, KaK MO CHIDKE-
HUKO 3TOIO BOSI[CI\/'ICTBI/H[, TaK W IO BBIIOJHCHHIO PCKYJIbTHBALIMKM HAPYUHICHHBIX 3C€MCJIBHBIX
Y4aCTKOB.

HauGonpiime HeraTuBHbIE MOCIENCTBUS MMEIOT OTKPHIThIE paboThl. Panee, Hampumep,
IIHUPOKO MNPAKTHUKOBAJIACh ITPOXOJKa KaHaB C IPUMCHCHNEM B3pbEIBa HA BI)I6pOC, 4TO MPHUBOJIUIIO
K HapYIICHHUIO W 3arpsi3HEHUIO OOJIBIINX TUIoNIaaei. B HacTosImee BpeMst 3TOT Crmocod MpOXOIKH
3ampenieH. B cBs3M ¢ 3TUM ke HE peKOMEHAYeTCs MPOXOAKa KaHaB OYIIbI03epaMH.

[Ipu xaHaBHBIX paboTax OCYIIECTBISIETCS CHATHE IJIOJIOPOJHOTO CJOS B Mpefenax, Kak

KOHTYpa BBIPAaOOTKH, TaK U TUIOMIAIH OTBAJIOB TpyHTa. [louBa ckimaaupyeTcss B OypTHI WM JICH-
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TouHble OTBaibL. [locie JOKyMEHTanuu u OmpoOOBaHUS KaHABHI 3aCHIMIAIOTCS MAaTEPUATIOM M3
OTBAJIOB C NEPEKPBITUEM CIIOEM ILJIOIOPOAHBIX [10UB.

[Tomzemubie paboThl, Takke compoBoxkaatoTcss HapymeHusmu [1C u, mpexae Bcero B
npeJenax Mpou3BOACTBEHHBIX IUIomanok. [loaTtomMy 3aech Takxke mpeaycMaTpuBaeTcs Mpe/Ba-
PHUTENIBHOE CHATHE IUIOAOPOJHOTO CIIOS U MOCIENylolas peKyabTUBanus. @opMUpyroTcs Bpe-
MEHHBIE OTBAJIbl B MPE/EIax 3TUX IJIOLIAJ0K, KOTOPBIE IIOCJE 3aBEPLIECHUS IPOXOAUYECKUX pa-
00T pa3duparoTcs Ha 3aChIKy MIyphOB, PaCHpPEAeAIOT 10 MOBEPXHOCTH Npu miaHupoBke. [lo-
clie IeMOHTaxxa 00OpYIOBaHUSL U COOPYKEHHUM TPYHT, ObIBIIMI 1107 HUMHU, NEPETaxuBaCTCs U
MepeKphIBACTCS MOYBaMH U3 OypTOB

[TocTostHHBIE OTBAJIBI KPYIHBIX TOPHOPYAHBIX MPEANPUITHH MOJJICKAT TEXHUUECKON HUITH
JECOXO03UCTBEHHOM PEKYIBTUBAILIUH C LENIBI0 OOPHOBI C 3pO3UEH U MBIIICHHEM.

Brnusinue ropHopa3BenouHbIX paboOT B BUAY UX CPaBHUTEIHHO HEOONBIIMX 0OHEMOB Ha
atMochepy u ruapocdepy HE3HAUUTENHHO, TTOSTOMY Ha 3TH KOMIIOHEHTHI MPUPOTHONU Cpebl

CIIELMAJIbHBIX MEPOIPUATHI HE NIPEyCMaTPUBACTCS.
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