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BBEJIEHUE

Ha coBpemeHHOM 3Tane pa3BUTHS YTOJbHOU MPOMBIIIJIEHHOCTH HAOII0AaeTCs
oboctpeHue mpobieM B cdepe yciaoBuil Tpyaa. OTo OOYCIOBIECHO TEM, 4YTO
3HAUMUTENIbHAsl YacTh PAOOTHHKOB TPYJUTCS WM B TSKEIBIX WJIM BO BPEIHBIX
ycinoBusix. UccnenoBanue mpobiieM, CBSI3aHHBIX ¢ 00ECIIEUeHHEM OJIaromnpusiTHhIX
YCIOBUM TpyJda, W3Y4YEHUEM TMPUYUH BO3HUKHOBEHHUS MPOU3BOACTBEHHOTO
TpaBMaTU3Ma U MpohecCUOHAIBHBIX 3a00JIEBAaHUN SABISETCS OJHUM U3 aKTYyalbHBIX
HaIpaBJICHUI COBPEMEHHON Hay4YHO-UCCIIEI0BATENbCKON PAOOTHI.

HenssMu ocBoeHMs] AUCHUIUIMHBI «be3omnacHOCTh BEAEHUSI TOPHBIX PadOT U
TOPHOCIIACcATENIbHOE JIeTI0» SBsieTCS (OopMHUpPOBaHUE y OYAYIIUX CHEHHAIUCTOB
MpEACTaBICHUSI O HEPa3pPhIBHOM eIUHCTBE H(P(PeKTuBHON MpodheccuoHAIbHOMN
NESATEbHOCTA ¢ TpeOOBaHUSIMM K OE€30MaCHOCTU M 3AlMIIEHHOCTH 4YeloBeKa. A
TaKkK€ YMEHHE HCIOJIb30BaTh HAa TMPAKTUKE 3HAHHUS M YMEHHUS MO MPUMEHEHUIO
TOPHOCIIACATENIbHOTO O0OPY/OBaHUSL JJisI PEIICHHs] BOMPOCOB OOECIeUeHUs
0e30MacHbIX YCJIOBUM TpyAa, CHIDKEHHUS MPOU3BOACTBEHHOIO0 TpaBMaTHU3Ma,
JUKBUJAIMA aBapHii, IOKApOB U B3PHIBOB HA TOPHBIX MPEANPUITUSX.

CoenuHena TemaTuka  0€30MacHOTO  B3aMMOJICHCTBUSL  4YEJOBEKAa  C
MPOU3BOJICTBEHHON Ccpejioil, obOecriedeHne CUCTEMBI YIpaBIEHUS MPOU3BOJICTBOM
TOPHBIX paloT, a TaK:Ke METO/IbI IPEAYNPEKICHUS U JIMKBUIAIINK aBAPUH.

B Meronndeckux yka3aHHSIX PacCMOTPEHBI BOMPOCH OE30MAaCHOCTH BEACHUS
TOPHBIX PabOT, METOBI, CPEACTBA 3AIIUTHl U MEPONPUATHUS, HAIMPABICHHBIC Ha
oOecrieueHue 0€30MaCHOCTH U JIEUCTBUS TOPHOCIACATENBHON CIIYKOBbI B YTOJIBHOM
IPOMBINUICHHOCTH. [IpuBeneHO Ha3zHaueHue, 00JacTh MPUMEHEHHS, YCTPOMCTBO,
OPUHLUI pabOThl, TEXHUYECKAsI XapaKTEPUCTUKA U TaKTHKA MPUMEHEHUS CPEICTB
OXpaHbl TPyJa ¥ TOPHOCTIACATETLHON TEXHUKH.



1 HEPEYEHDB JIABOPATOPHBIX PABOT

1. DxcnoHaThl My3es TOpHOCTACaTEIBLHOTO JIeTa.

2. CpencTBa KOHTPOJIS TapaMeTPOB MIAXTHOTO BO3TyXa.
. YCTPOWCTBO MIAXTHBIX CAMOCITacaTeeH.

. YCTpOWCTBO PECIUPATOPOB.

. Anmaparypa aJisi 0OHapyKeHUs MOKapoB.

oo o1 AW

. YCTpoicTBO U paboTa MEHHBIX U MOPOIIKOBBIX OTHETYIIUTENCH.
/. KoHCTpyKIIUS IAXTHBIX MIEPEMbIYEK U 000PYIOBAHUS ISl ©X BO3BEJICHUS.
8. CpencTBa MexaHU3AIMKA TOPHOCTIACATEHHBIX Pa0oT.

9. YerpoiicTBO U opraHu3anus padoThl TOPHOCTIACATETLHOTO TOPOIKA.

2 IABOPATOPHAS PABOTA Nel. OKCIHOHATBI MY3ES
I'OPHOCHACATEJBHOI'O AEJIA

[{esib: MOCETHTh HAYYHO-UCHBITATENBbHBIN HEeHTp (My3eit) ['ocymapcTBeHHOTO
HAay4YHO-HCCIIEIOBATEIbCKOI0 HWHCTUTYTa TOPHOCHACATENBHOIO J€Ja, IOXKaApHOU
0e30MmacHOCTU U Tpaxkaanckol 3amuthl «Pecnuparop» MUC JIHP. O3nakomuthes
C UCTOpPUEN U OCMOTPETh TEXHHYECKOE OCHAIIEHWE TOPHOCIAcATENEHd MPOUUIOrO.
OLeHuTh COBPEMEHHBIM  3Tall  pPa3BUTUSA  TOPHOCIACATEIBHOrO  JAena U
ropHOCIAacaTebHOW TeXHUKU. OTMETUTh BAXKHOCTh Npo(deccuu ropHocnacares.









3 JABOPATOPHAS PABOTA Ne2. CPEACTBA KOHTPOJIA
HAPAMETPOB HTIAXTHOI'O BO31YXA

[enb: n3yyeHne CpeicTB KOHTPOJS MapaMeTPOB IIAXTHOTO BO3AyXa, MPUHIUI
WX JEUCTBUSA U IPUMEHEHHS.

K xonTponupyembiM B aBapuilHOW OOCTAaHOBKE mapaMeTpaM MIaXTHOTO
BO3/yXa OTHOCSITCS] Ta30BbIM COCTaB, TEMIIEPATYPA, BIAXKHOCTh, CKOPOCTh BO3AYyXA,
Oapomerpuueckoe pAaBieHue. llpu cnenuduueckux aBapUlHBIX CUTYyalUsX,
CBSI3aHHBIX C MPOHUKHOBEHUEM B IIAXTy C BO3AYXOM WM MOJA3EMHBIMU BOJAMU
TOKCHUYHBIX  BEIIECTB XMMHUYECKOTO MPOU3ZBOACTBA, OTOUpAIOTCS  MNPOObBI
3apaXE€HHOI0 BO3/yXa, BOJ H© MOpPOA I HOCIEAYIOMMX J1abOpaTOpPHBIX
ONpPEAEIEHUN COCTaBa 3THX BEIIECTB. JlJIsi M3MEpEHUsS KOHIEHTPAMM METAaHA B
BBIpA0OTKAaX U JEra3allliOHHBIX Ta30MpOBOJaX MPUMEHSIOTCA ONTUYECKUE
MePEHOCHBIE MPUOOPHI - UHTEPPEPOMETPHI.

TexHuueckue XAPAKTCPUCTHKH IIAXTHBIX I/IHTep(l)epOMeTpOB

1m1-10 Imi-11 1I1-12

ITpenensr maMepeHnd 00beMHOH goaH, %0:

1 (=121 5t NSRS 0-6 0-6 0-100

JTHOKCH/IA YTIIEPOIA. ..eecee e e sesames cme e ceaeaa 0-6 0-6 0-100
IIpenen momycTHMOH OCHOBHOH abCcOMIOTHOH IOTpel-
HOCTH H3MepeHHA IpH Temmeparype 20 °C
o gapmeHsH (101,3+1,07) KIIa, %0..cceiieee e 102 102 14.0
BpeMA ONPEeneH A, MHH. .ccccoeuueaeceeeieeee e e 1_6 1_6 1_'0
HICTOUHHK IHTAHHA. ... ..eneeeeneenneenee e e e een aeeeeeenan Cyxoii 31eMeHT
HampszkeHHe, B ..o e 1.5 1.5 1.5
HcnonHeHHe 110 YPOBHIO H BHY B3DBIBO3AIIHTEL ... ... PO- Ua PO- Ua PO: JMa
Temneparypa okpyKarOIeH CPeabl, “C e -10+40 -10+40 +(5-35)
Jasinenne HaMepAaeMoH cpesl, Klla ..o 878-119 87.8-119 87.8-119
TADAPHTBL, MM ....evieiiee e e et et e eee e e ' 184x108%55
Macca, KT:

083 PYTIAPA. .o e e 1,35 1.45 1.4

COYTIIAPOM. .o e e e et e e e e e 1.6 1.7 1.6

DKcIpecc-aHaau3 ra30BOro coctaBa aTMoc(depsl Mocie B3phIBHBIX padoT, mpu
noxkapax M B JPYTrUX CiIydasiX BBINOJTHSAETCS MPU MOMOIIUM XUMHUYECKUX TPYyOOK-
razoonpeaenurenei Tuna ['X-4 Ha paznuyHbIe Ta3bl.

JInsg  KamuOpOBaHHOTO TPOTSATHBAHHS — HMCCICAYEMOrO0  BO3IyXa depes
XAMHYECKH AaKTHBHYIO IIMXTYy TPYOKH TpPHUMEHSETCS CHIb(OOHHBIA acimupaTop
AM-5, obecreunBaromuii 06beM BCachblBAEMOro BO34yXa 3a oxuH xox 100 5 cm®
(puc. 3.1).
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IIpn omnpeneneHur KOHLEHTpPALUM OKCHUAA YIVIEPOAA IS HCKIIOYECHUS
MCKAKAIOILETO BIMSHUS YIIepOACOAEpKAIIUX IPOIYKTOB TOPEHHs epe]l TpyOKon
Ha CO-0,2 mnpu mnomMomm pPE3WHOBON TPYOKH-TIEpPEXOTHUKA HEOOXOIUMO
NMOMECTUTh  3AlIUTHYIO mnornotutensHyto Tpyoky ['X-M  TII. Cepuiino
BBITTyCKaeTcsl mHAuKaTopHas Tpyoka ['X-M O,-21 s onpenenenus coaepKaHus
kucioponaa B auamna3one 1-21 % ¢ morpemHocTsio 210 %.

Jlist onpeiesieHusl KOHIEHTPALMM TOKCUYHBIX BEIIECTB OPraHUYECKOro Psa,
MPOHUKAIONIUX B IIAXTy C IMOBEPXHOCTH OT XMMHYECKU OIACHBIX OOBEKTOB,
pa3paboTaHbl M MO 3aka3aM Bblmyckatorcss TpyOku ['X-O, Hampumep, is
ompeneneHus KOHIeHTpanuu OeHzona g0 70 Mr/™M°, a meranona 1o 200 mMr/m° B
pynHuuHoid  atmocdepe. OTHOCHUTENbHAasi  BJIAXKHOCTh  BO3JyXa  MOXET
OTIPENCAThCS XMMHUYSCKHM crocobom ¢ momormipio Tpyoku I'X (HO) B
KOMILIEKTe ¢ acnupatopoM AM-5. ['abapuThl, Macca U ynakoBKa TpyOOK s
MapoB BoJIbI aHanorudHsl ['X-4.

Puc. 3.1 — T'azoonpeneaurenu xumudeckrue I'X-M u cHIIb(OHHBIA acIUpaTop
AM-5

Bonee TouHbIl KOHTPOJIb COCTaBa BO3IyXa OOECIEUUBAETCS MyTeM OTOOpa
npo0d © TOCHEOyIOIEero WX aHalu3a Ha CHEMUAIbHBIX XpoMmaTorpadax,
HETMOCPEJICTBEHHO B TOPHBIX BHIPAOOTKaxX WM B Ja0OpaTOPUU HA MOBEPXHOCTH
(ma maxte wm B noxapasaenennn ['BI'CC). Ilpu nukBHpanuu aBapuii U mpu
IUTAHOBOM  KOHTPOJE Ta30BOrO0 COCTaBa IIAXTHOTO BO3JyXa BO3HUKAET
HEO0OXOIMMOCTh 0TOOpa MpoO0 3a MepeMbIYKaMH M B TPYJHOJOCTYIHBIX MECTaX.
B Takux yciaoBUSX OOBIYHO OCYIIECTBISETCS MUCTAHIIMOHHBIA OTOOp MpoO IO
3a071aTOBPEMEHHO TIPOJIOKEHHBIM MAarUCTPAISIM W3 MPOPE3MHEHHBIX TPYOOK
BHyTpeHHUM amameTpoM 7-10 mm. IlpocaceiBanme Bo3myxa mo TpyOkam
MPOU3BOJMUTCS TNPU TIOMOIIHM YCTAaHOBKH KEKTOpHOH Y3-1IM (pumc. 3.2), B
KOTOPYIO BXOJST JBa KEKTOPA, pabOTaOMMX OT MHEBMOCETH WM OalljIoHa CO
CKaThIM  BO3JyXoM, Oyxta mpo0OooTOopHBIX  TpyOok (10  cekmmii),
npoOOOTOOPHUK C IIECThIO METANIMYECKUMU TpyOamu, mpoOOoOoTOOpHOE
YCTpPOMCTBO, BakyyMMeTp U MaHnoMmeTp. [Ipubop obecrieunBaeT nomauy npoObl B
xpomatorpad «Ilomck-2».



TexnHYecKHe XapaKkTepicTHKK raloonpeleanTeneid xumudecknx I'X-4

(OO NOSNOM0005  S0,-0,007 H:5-0,006 6 {(L_E‘_'f._“

OBbEMHAR NOTA HIMEPAEMEIX KOH- 0,005-0,25 0,25-2,0
LeHTpauMii, %6 . ; (0.25-5.00 0,0001-0,005 0.0002-0,007 0,00033-0,0066 (1-15)
OCHORHMAA NOMPCLUHOCTE M3MEPCITNA,
" . OT ONPeACTHeMOil BETHHHHLY . . 25(1%) 25 25 25 2020
Bpema BhinosHedg anamza, ¢ ... 30150 (60) 150 150 150 1 20 (60)
["abapHTLI, MM

TPYVooK .. . 12569

ACHMPATOPA AM 5 B | 555650
Macca, kr:

HHIHKaTOpHBIX TpyOoK B dyTaape

(24 1pyBKI1) N 0.16 0,16 0.16 0,16

ACHIHPATOPA B ML ; ; (0,31 0.31 0,31 0,31 (0.30)
Cpor COXpAHHeMOCTH PEaKLOHHBIX
cHOMCTR TpYDOoK, MeC . .. ... 36 12 12 36 36

Texunueckne xapaktepscersien IX (Hx(D)

Auanaion HIMUPCHHA OTHOCHTELIOH BAARHOCTH BOYLTYXA, o T L e 50100
Temnepatypa anamanpyemoro soayxa, °C R R A A B # D 26-50
[Mpeaen aonyeriMo oTHOCHTELHOI ocHOBHOIT NorpelwHocTH, “o
OT HWIMEDHCMON BETHYHHBE .. .. .. g ; R S R i 16
o T s o o e o e s B S 850
OObem Heeneyemoil Npobel Boagyxa, oM ... .. . . R S e R R . 11 B ol
Jranason spemen npocaceisadua 100 oM apammanpyeMoro BOWYXA Yepe I‘p}"ﬁl{}f, ce 8-16
Cpok COXPANACMOCTH PCIKELMOHHLIY CBONCTE TPYDOK, MeC. .. ... ... R 12

Puc. 3.2 — YcranoBka 3kektopHas YI-1M



Texumuecrkane xapakrepicriin YI-1M

O6was wuna npoSootHophoro Tpybouposona tametpom 100 MM M. ... 1000
Makcumanbioe spems TPAHCIIOPTHPOBI LA TPODL], MHH . . S S S 12
ANarnenue osmyxa, klla:

BIUAXTHOH MHEBMOCETH . ... ... .. ... .. ... ... .. 400

Bbamonax . ............ ... o R A 1 5000
YenoBMS aKcIUTyaTaumMm:

TemneparTypa okpyswatouieit cpeint, °C . A R 5-40

Aamtenme, klla . ... T S R e B1E-119

Temneparypa oTkaumnsaemororasa, °C weGooee .. ... ... 100
Ipou3BOIHTEMLHOCTE NPH MaKCHMATLHOI 1THHe
TpyBonporoaa, aMYMuN, e meHee .. e Al 7
FabapHThl yCTaHOBKH, MM .. ... ....oovii vasiener e aoans 3194265%165
MRCCR YETAMOBIH, KL+ v i o oiwvn s v e e 8.5
Maccmp}'ﬁunpuﬂmamnﬂmﬁI{lﬂﬂucapa:ar}rpnﬁ.xr B s B A e AR YL 180

Jlnst orbopa mpoO Bo3myxa, TJIaBHBIM OOpa3oM IMpHU OMNPEAEICHUU €ro
3albUICHHOCTH, TpuMeHsieTcs acnupatop ADPA, pabortaroniuii ot OamioHa co
CKaThIM BO3yXOM, BXOJAIIUM B cocTaB mpubopa. OTOupaemass mpoba Bo3ayxa
MPOCACHIBACTCA Yepe3 CTCKJISHHBIC THUJICBBIE TPYOKU-AUIOHXKH, CHAPSIKEHHBIC
TUTPOCKOTIMYECKOW BaTOW M 3aKPHIThIE ¢ O0OEUX CTOPOH MPHUTEPTHIMU MPOOKAMH.
3anac ajIOHXeW XpaHUTCS B CHEIUAJIbHBIX THE3JaX Ha Kpblike mnpudopa. C
nomolbio aciupatopa ADPA moryTt otOupatbest mpoObl BO3yXa B BBIPAaOOTKAX U
Jiera3aiiMOHHBIX Ta30MIPOBO/IaX B PE3UHOBHIE KAMEPHI.

Texunueckne xapakrepucTirn AIPA

CKOPOCTHL NPONYCKAHNS BOIYXA YEPE3 NLUIBYI0 TPYORY-LUIOHK, IMYMHH ... .. 20+ |

KosbhMUHEHT 3KeKIMH - .. ... .o iinn e . 4-5

Janac cKATOrD BOVTYXA B DATIOHE BMECTHMOCTERO 2 M?

npit aasaeHnd 2000 kMa, am? ... 400
[CabapHTLI, MM . ... .. 4102252130
16

Macca BCHADAREHHOM BIIE, KT v svts Savss e die e v

Jlnst ompenenieHHs] COCTaBa IMIAXTHOTO BO3[yXa HEMOCPEACTBEHHO B TOPHBIX
BBIpA0OTKaxX M B JIa0OpaTOpUU MPUMEHSIETCS XpomaTorpad ropHocmacaTeIbHbIN
“ITouck-2" (puc. 3.3). IIpuOop uMeeT aBTOHOMHBIC MCTOYHHKHU 3JIEKTPUUYCCKON U
MHEBMATHYECKONW JHEPruu. J[eTeKTHpoBaHWE XPOMATOTPAPUUECKH pa3aeICHHBIX
IIECTH KOMIIOHEHTOB T'a30BOM CMECHU OCYIIECTBIISIETCA MO WX TEIJIONPOBOJAHOCTH.
[Tokazanust OOBEMHBIX JOJEH KaXJOTO KOMIIOHEHTAa OTCYUTBIBAIOTCS TIO
CTPEJIOYHOMY NpUOOPY U COOTBETCTBYIOIIEH rpaypOBAHHOMN IIKaJeE.



Puc. 3.3 — Xpomarorpad ropaocnacatenbubiii «Ilonck-2»

Texunueckne xapakTepHcTHEH XposaTorpada “[loner-2"

Ananazon mamepennil o0neMHON 10,
METAHA, TMOKCHIA YITIePO/1a

BONOPOIA, OKCHOA YTIEPOOA - . . - oo oo me oo me oo e e b

T R S o R

awora .. ...
[Tpenen aonyeruMoi norpewnioctd, Yo . .

Bpesva nporpepadus npubopa, MMH .. ...

HP'EM'H NPOBETISHAA AHLTHIA, MHIL .. .. ...

MunnsansHeii 00neM npodsl IR anamaa, oM

AT HOCHT M, wwot e s w s S
[Morpebrneman Mowmocts, B ..

Heroudne nutanus:

BRI TR g pemacaiim oy

B 1AbopaTOpPHK

AmiemsHocTe HenpepsIBHOH paboTsl 10
JAMEHL! HCTOYHHES NMUTAHMA, 4

Hernormente no ypoRHIO i BIJTY BIPLIBOIATINTL

lMabapuThi, MM .

M B BT i s s i

-5, 0-250-30
0-2,0-10
0-50-25

0-100
+h

15

i

20
Aprou
]

AKEYMY/HI0pHas Gataped Ha
(3.3:035B

lnepeserHni Tox 220 B
Hepet 610K nHTanua

8

PO, Ha
285372 20
8

B 1998 r. moxaroroBneHa K MPOU3BOACTBY YCOBEPIICHCTBOBAHHAS MOJEIb
xpoMarorpada Maccoi He Oonee 6 xr ¢ nudpoBor mHmukanuer “ITomck-504" B

Juenponerposckom otanene HUNIJI.



Texunueckas XapakTepucruKa X pomatorpada “Tonck-504"

Jnanason niMepelna KoMnoHeHTon, s

METAHA .o ; ; 00100
OKCHIA YTNEpOaa .. .......... T iF R 110
THOKCHITA YTTIEPOMA . . ..o eiian s eeann e T — 0.1-100
BOMIOPELE < v s B O e e e, R AR 01-10
KMCIOPOMA ..o I 30 R 0.1-25
BT st G e e e 4 ; & 0.1-100
YpoBeiin u BIUL BIPLIBOALMTEY . ... ..., . e -~ o ; PO, Ha CX
Bpema anamiaa, Mun, weBonee . R (e 10
Hanpswenne ninrasis, B;
OT AKKYMYIRTOPA | A it e 14+006
OT CETH HEpC JONOMMTCTBHEI Ghiok . - ; 20
Bpema enpepriBHoi paboTs e 3aMeHb] HCTONHMKOB NHEBMO- M IHEPTOMHTAHNA, 4 ]
Notpebnseman motnocte, Br, ve Gonee . . o L . . . 08
labapuTe, Mm . .. i i 27001 152247

JIJist onepaTUBHOW OIIEHKW CTETICHH B3PBIBOOMIACHOCTH MIAXTHOTO BO3MIyXa IO
CONICP)KaHUIO B HEW TOPIOYMX W B3PBIBUATHIX TAa30B MPUMEHSETCS MMOPTATHBHBIM
npubop Maccoit He Oomee 2,3 Kr - TropHOCTAcaTeNbHBIN 3KcruiozuMmerp Ol
B3peiBoonacHOCTE Cpenbl (pUKCHUpYeTCs MO COAEPKAHUIO METaHa, €ro TOMOJIOTOB
(9TaH, mporaH), BOJAOPoa U OKCUaa yriepojaa. Beimyckaercs skcmosumerp OI-1
(puc. 3.4). B 1997 r. pa3paboTaH TOPTATHBHBIA  ABTOMATHUYCCKHIMA
OBICTPOJICHCTBYIOMUH IKCIUIO3UMETP DI'-3 ¢ BBHICOKOW CTENEHBIO B3PHIBO3AIIUTHI
(0 BOAOPOYy) M IMOATOTOBICHO MPOM3BOJCTBO JJIS BBIYCKA OTBITHOW ITApPTHH.
Bpewms anammza 20 ¢, mpubop aBTOMaTHYECKH CUTHAIM3UPYET O B3PHIBOOMIACHOCTH
cpenbl, ero macca He 6osee 0,5 kr. /[nama3oH u3MepeHus TOPIOYNX KOMIIOHEHTOB B
o0BeMHBIX fodsx, %: merana - 0-5,23; Bomopona - 0-4,05; okcuna yriaepona - O-
5,0; atana C,Hg - 0-0,92; mpomana C3Hg - 0-1,15.

Xpomatorpadguueckuii  rasoanamuszatop — Ougorecrep’  (puc.  3.5)
npeIHa3HaYCH TUTST OIIEPaTHBHOTO OIIpEICIICHHSI COJICpIKaHUS
MUKPOKOHIICHTPAIMKA OKCHAA YIJIepoaa W BOJOPOJA B PYJHHYHOM BO3AYXE MIAXT
BCEX KaTErOpHUil O METaHY.

Puc. 3.4 — Dkcmio3umeTp
ropHocnacarenbHbii J1-1




Puc. 3.6 — Anmapatypa KOHTpOJISi MUKPOKOHIICHTPAITU!
okcuaa yriepoaa «Curma-CO»

[TpubGop mMeeT mecTh AMAma30HOB U3MEPECHHS] KOMIIOHEHTOB MPU 00HEMHOM
cogepkanuu ot 0,005 mo 0,5 %. I'az-HOocuTenb - Bo3ayx ¢ pacxomom (35 * 2)
cM/MuH, 00beM poOBl aHATM3UPYEMOTO BO3AyXa HE MeHee 25 CM”, NTUTEIbHOCTh
BBEIITOJTHCHUSI aHaiau3a He Oomee 5 wwmH. IlpubGop Maccoir 8 kr wmmeer
IPSAMOYTOJIEHYIO (hopmy pazmepom 372xX285x120 mm.

CrammoHapHasi, aBToMaTH4deckas ammapatypa “‘Curma-CO" (puc. 3.6)
npeJHa3HaueHa [UJIi  HEMPEPBIBHOTO OMNpENENCHHUs] M 3alucu  Ha  JIGHTE
MUKPOKOHIIEHTpAlMid OKCUJa yriaepoja. B KOMIUIEKT ammapatrypbl BXOMST
razoa”ajausaTop, MOpoOOOTOOPHBIM  30HJ,  BJIATOOTAEIWTENb,  CaMOIIHCEIL.
Armnmapatypa yCTaHaBJIMBAeTCs B TOPHOW BBIPAOOTKE CO CBEXKEW cTpyed WU B
JTUCTIETYEPCKOM, a MpPOOOOTOOPHBIM 30HJ - B IYHKTE€ KOHTPOJS JOJIU OKCHIA
yraepona. [[nmuaa mpob6ootdoproro 30u1a 200 M. UHDOpMamus o KoHIEHTpAIUN
MOXXET TepenaBaTbcsi K camomnucily He paccrosHue g0 10 km. MakcumanbHas
m3mepsemas gois 0,009 %. Hanpsokenune nuranus 220; 380; 660 B, morpebisemas
momHOoCcTh 100 BT. Mcnomnenne mo ypoBHIO W BUAY B3pbiBo3amuThl PB; 3BH.
Kowmmnekr anmapatypsl umeet maccy 100 kr.

Puc. 3.7 — JlabopaTopHbrii
razoaHanuzaTop «Curma-CO-602»




JIabopatopHblii Tazoananuzatop «Curma-CO-602» (puc. 3.7) mpenHa3zHaveH
IUISL OTIPEJICIICHUs MUKPOKOHIIEHTPAMK OKCHJIa yriiepoJia B ABYX JHANa3oHax: JI0
0,005% u 1o 0,05%. IIpubGop ocHOBaH Ha CBOWCTBE OKCHAA YIJIEpOJa MOTJIONIATH
WHPpPAKpacCHOE HW3JIydeHUE BOJIH OIpeaesieHHOW JiuHbl. [ aHanmm3a o0bem
nmpoObl  JmobkeH ObITh He Menee 0,3 e, npubop o00sagaeT BBICOKOU
NU30UpaTeIbHON CITOCOOHOCTHIO K OKCHTY YIJIepOJia M JIaeT MOTPEIIHOCTh He OoJiee
6 % mpu gone meraHa B aHamuzupyemoit mpooe 10 50 %, 25 % auokcuma yriepona
10 25 % u Bomopoaa no 10 %. Macca razoananusaropa 15 kr.

Ha ocHameHuy razoaHaIuTHYECKUX Ja00OpATOPUi IJIS KOHTPOJS HAIHYHS B
TUTAHOBBIX M aBapUHHBIX MPOOAaX MAXTHOTO BO3MyXa OKCHIA YIJIEpOaa MMEETCS
xpoMarorpaduyeckuii  razoanamm3atop CO-1002 wu  OTMEUCHHBIC  BBIIIC
MIEPECHOCHBIC IPHOOPHI, MPUTOAHBIC I MPUMEHEHUS B IIaXTaX U B Ja00OPATOPHUSIX.

Jlo Hacrosiiero BpeMEHH B J1a0OpaTOpUSX HCIHOIb3YeTCsI O00bEMHO-
orntuyeckuii razoananuzarop OOI'-2, Ha KOTOpOM cojepKaHHEe B OTOOPAHHBIX
npo0ax KUCIOpoAa, OKCUJIa U JTUOKCHUAA Yriepoia ONpeaeisieTcs ra3o-o0beMHbIM
METOJIOM, a METaHa U BOJOpPOJia - ONTHYECKUM C TMOMOUIbI0 HHTepdepomerpa
JIN-AM, BMOHTHUPOBAHHOIO B OOINYI0 BO3AyXOBOJHYIO CHUCTEMY alllapara.
JIMMTENhbHOCTD BHITIOJIHCHUS aHaIM3a Ha 5 KOMIOHEHTOB He Ooitee 25 MuH, mpuyemM
o0beM MpOOBI JJIsl ONpEeeNICHUs] KOHIEHTPAMK KaXKJI0ro U3 MSATH KOMIIOHEHTOB
nomKeH ObITh Okomo 0,3 aM°, a IS Tpex KOMIIOHGHTOB (MeTaHa, IMOKCHIA
yriepoza u kuciopoza) - 0,2 am°,

KoHTpoas 10711 BOIOPO/Ia, BEICISIONIETOCS U3 aKKyMYJIATOPHBIX OaTtapei, Ha
B3PBIBOOE30TACHBIX DJIEKTPOBO3aX OCYIIECTBIISETCS YCTAaHOBJICHHBIMH Ha HUX
razoa”HasmzaTopamu Bogopoaa TI11133 - TI11135.

4 IABOPATOPHASI PABOTA Ne3. YCTPOMCTBO
IIAXTHBIX CAMOCHACATEJIEHA

Lenp paboThl: M3yueHHE YCTPOWCTB IIAXTHBIX camocHacaTeied, MPUHIUI
NEWCTBUS U MPUMEHEHUs CaMOCIIacaTeIel U IMIYHKTOB MEPEKIIIOYEHHS B PE3EPBHbBIC
caMOCHacaTelIy.

Ha3nauenue: 3amura opraHoB JIbIXaHUsI IAXTEPOB B HEMIPUTOJAHOU aTMocdepe.

O6nacTb TNPUMEHEHMS. HEMPUToJHas I JbIXxaHus armochepa Ha
MMOBEPXHOCTH U TO]T 3€MJIEH.

[ITaxTHBI caMmocmacarellb — CPEACTBO WHIMBUIYaJbHOW 3alllUThl OPTraHOB
napixanus (CU30/1) ropHOpa®oYMX MPH TOA3EMHBIX aBapHsiX, CBSI3aHHBIX C
o0pa3oBaHUEM HENPUTOAHOM IJIs IbIXaHUSI CPEJIbI.



[To npuHIUIy pabOTBI CpPEJACTBA 3aIIUThl OPTaHOB JIBIXaHHS IIAXTEPOB
(camocnacatenu) pas3feiAloTCsS Ha JBa BUJA. (DHIBTPYIONME W W30JHPYIOIIUE.
OunpTpyronme caMmocracaTeNy 3allUIIaloT OT OKCHAA yriiepoja MPH €ro Joje
menee 1,0 % nmpu nocratounoi jgone kuciopona (He menee 17 %) B ouunmmaeMom
[IAXTHOM BO3JIyX€ M HE3HAYHUTEIHHOM COJCPKAHHH CMOJIMCTBIX BEIECTB B JIBIME,
HE MPUBOJAANIEM K UX HAJIMITAHWIO HA MOBEPXHOCTH TONKAIUTA B (DHIBTPYIOLIEM
narpoHe camocnacarensi. M3-3a HuU3KONH >(PPEKTUBHOCTH U HAJEHKHOCTU BBIMYCK
GUIBTPYIOIIUX ~ caMoclacareled  MpeKpameH ¢ IIaxXThl  3aMEHSAI0T  UX
U30JIUPYIOIIAMHU CaMOCIIACaTEIISIMH.

W3onupytomuii annapat o0ecneunBaeT HAACKHYIO 3allUTy OPTaHOB JIbIXaHUS
pu JII0OOM COJAEP’KaHUU B BO3AYyX€ KHUCIOPOJia U BPEAHBIX BellecTB. B HacTosiee
BpEMSI TPOU3BOAUTCA CEPUNHBINA BBITYCK ABYX MOJEJIEH W3O0JUPYIOIIMX MIAXTHBIX
caMocmacareliel ¢ XMMHYECKH CBSI3aHHBIM KuciopogaoMm: ocHoBHoro IICC-1,
KOTOpBI HOCAT Ha IUIedeBOM peMHe W MmanorabaputHoro IICM-30, koropsiid
JIOJKEH TIOCTOSIHHO HAXOJMUThCS Ha MOSCHOM peMHE ropHopabodero. IIpuHiumn
JNEWCTBUSL ATHUX CaMOCIAcaTelIe - pereHepanus BbIABIXAaEMOTO BO3AyXa B
3aMKHYTOM CHCTEME 3a CYET MOTJOIICHUs JTUOKCHAA yriiepoia U oOoramieHus
BO3yXa KHUCJIOPOJIOM, BBIICISAIOIIMMCS NPU PEATMPOBAHUM HAANEPEKUCU Kajus
(mpoxykta OKY-2) ¢ auokcuaoM yriepoja W BJIarod. DTH ammapatbl pa3oBOTO
WCIMOJIb30BAHUS PACCUUTAHbl HA €XKEIHEBHOE HOIIEHWE IIAXT€paMH U XPAHECHUE B
[IaxXTe B IyHKTax MepekimroueHus B pesepBHble camocnacatenu ([ICIT, TICIIM,
AJl1-180) s TpUMEHEHHS B aBapUWHBIX CHTyallUsIX TIpH  TeMIepaType
okpyxkaromeid cpeanl ot -10 mo + 40 °C.

Puc. 4.1 — HlaxTHeii n3omupyromumii camocnacarens LLHICC-1 B 2-x
UCTIOIHEHUSX ! &) KOPITYC U3 YTISPOIUCTON CTaIH; 0) U3 HEP)KaBEIOMICH CTaH

[axTHbI w3omupytommii  camocnacatenb IICC-1 (puc. 4.1) sBisercs
Moaudukanueit panee Bbimyckaemoro IIIC-7M, uMeer repMeTHUYHBIN CTalbHOU
KOPIYC IUIMHAPUYECKON (OpPMBI, B KOTOPOM pa3MELIEHbI CIEAYIOIINE Y3JIbl:
pereHepaTUBHBIN maTtpoH, 3amoiaHeHHBIH OKY-2, myckoBoe yCTpOHCTBO ¢
MyCKOBBIM OpPUKETOM, ABIXaTEIbHBIA MEIIOK C M30BITOUYHBIM KJIAlNaHOM U Y3JIOM
3allIUTHl MYCKOBOTO OpHMKETa OT BIard, JAbIXaTeIbHbIA TOPPUPOBAHHBIN IUIAHT C
3aryOHUKOM M HOCOBBIM 3aKMMOM. BitoueHue B camocmacaTeidb MPOU3BOIUTCS
JIeTKO B TedeHue 8-15 ¢ ¢ moMOoIIbI0 MyCKOBOTO YCTPONCTBA. /[BIKeHHEe BO3IyXa B
caMocracareliie OCYHIECTBIISICTCS 10 MAasTHUKOBOM CXEME: BBIIBIXa€MbId BO3IyX



yepe3 3aryOHUK MO HUIAHTY MOCTYIMAeT B MATPOH, IJI€ OYMINAETCS OT AMOKCHUIIA
yriepoja W Biarv, oOoram@aercs KHUCIOPOJOM M TMOCTYNaeT B JbIXaTEJIbHBIM
Memok. [Ipy Booxe BO3QyX W3 ABIXaTEIbHOTO MEIIKA BHOBb IPOXOJIHUT 4Yepe3
MaTPOH U MO LIJIAHTY Yepe3 3aryOHHK MOCTYNAET B JIbIXaTEIbHbIE MYTH YeIOBEKa.

TexHu4yeckue XapPpaKTCPUCTHKH camocnacarejen

IIcc-1 IIcCM-30

BPEMH 3allTHTHOTO ,'-]E‘ﬁCTBH& MHH, HEC MCHEE!

IIPH MEPEABHKEHHH 10 TOPHBIM BBIPAOOTKAM. .c.eveeveeeencee e e e eeee e e e e e 50 30
IPH OTCHKE B OFKHIAHHH TTOMOTITH. ......eeevenceneseeseeeneseesae e aees son snsnsssnsae eeeen s 300 130
TeMmmepaTypa BABIXAEMOT0 BO3AYXA, “C, HE BOIEE....oocie e 60 58
CornpoTHBIEHHE BIOXY, KITa, HE GOER.....oooiiiii it e 1,0 1,2
YA F: Yoo T 2 R & (R w0 (SRR 3.1 1,5
PABMEDBIL, MM ...ooieiiet e oo e e e e et et e e ee e e e e et et e e een e e een nn s nn e aen 134x254 78x152x172
CPOK CITYIROBI, TO/ueverrerersenseneseresersaesseeees e sne emns saeses sasemmes saeaesmense sem e srs e nasesmnen 3 4

CamocnacaTenb cO3/1aH B JABYX UCIIOJHEHHUSX: B KOPIYCE U3 HEpKaBeroIeH
ctanu IICC-1H u u3 yraepoaucroii cranu - HICC-1Y.

HUUT'[] pa3zpaborana u BHeapeHa Ha JI3['A TexHomoruss pemMoHTa
camocmacateneir [IICC-1, 9Tro mo3BoJiseT MpoAIUTh CPOK UX CiyxO0bl Ha 1,5-2,0
rojia 1 00ecreurnBaeT 3HaYUTENbHbI SKOHOMUUECKUN 3(DPEKT.

Puc. 4.2 — HlaxTHBINA N30IUPYIOMINNA MaTorabapuTHBIN caMocacaTellb
HICM-1

[laxTHBI W3OMUPYIONIMK ManorabaputHeiii camocnacatens [1ICM-30
(puc. 4.2) uMmeeT OCCILIAHTOBYIO KOHCTPYKIIMIO W COCTOHUT M3 CJCIYIOIIMX
y37I0B: PET€HEPATUBHOIO MaTpoHa ¢ MOAOOPOJIHHUKOM, ABIXaTEILHOTO MEIIKa C
M30BITOYHBIM KJIATIAHOM, 3aryOHMKaA, HOCOBOT'O 3aHMa, OTOJOBBSl U 3aI[UTHOTO

byTaspa.



Ilepen Bblmauedl camMocmacaTes TMOABEPralOTCS BHENIHEMY OCMOTPY,
nepuoandeckd (OOBIYHO pa3 B MecCsIl) TMPOM3BOAMUTCS IMPOBEpKa Ha
repPMETUYHOCTH KOpIyca B coOpaHHoM Bujie Ha yctaHoBke YIII'C unu npubopax
[I'C, YKII-5.

IIpu wucnonp3zoBanun YIII'C wu III'C nposepsiemsblil  camocnacaTenb
MMOMEIIAIOT B TEPMETHYHYIO KaMepy YCTaHOBKH, B KOTOPOM CO3[a€TCsl JABJICHUE
no 4,9 «klla. T'epMeTnyHOCTH KOpIyca OMpENENsIeTCS TI0  CHIDKCHHIO
M30BITOYHOTO AABJICHUS B KaMepe.

Texunueckue xapakrepucrtuku YIII'C

IMpenens H3MepeHHA JABIEHHA, KLTA ..oooiiiioit e e ee e e e e e e e e s 3,7-5.2
IleHa geneHHA MKATBI MAHOMETPA, T8 covvieeeee e e e e e e e e e 9.8
OcHoOBHadA NpHBEeHHAA MOTPEIIHOCTE MAHOMETPA,

0% OT BEPXHETO IMPEIEITA HIMEDPEHEI. .. ... e eevere e ceeeeeeteeteeeeeeeeaeeeeseeseesaeseeseeeeneenesnensoas 2.5

LI T 022 . 0 SO 580x400x670
T o D 1 LSOO SRS URUPS SRR SPRRI 11,4

[II"C umeet MeHbine radbaputhl U Maccy 1o cpaBHenuto ¢ YIIT'C.

Puc. 4.3 — Koatpomnpasiii mpudop YKII-5

YHuBepcaabHbIi KOHTPOJIbHBIN mpuoop YKII-5 (puc. 4.3) npenHasHaveH
JUIE  TIPOBEPKU TapaMEeTPOB KUCIOPOIHBIX H30JUPYIONIMX JABIXaTeIbHBIX
amnmapaToB B COOpaHHOM BHUie M HMX 4YacTed. CHcTeMa CO3/aHUs BO3IYIIHOTO
MOTOKA COCTOUT M3 OajlIOHa CO CXKATBIM KHCIOPOJOM, PEAYKTOpa U IKEKTOpa.
Pacxon kucmopoa KOHTPOIUPYETCS PACXOAOMEPOM POTAMETPHUYECKOTO THIIA, a
JABJICHUE - HAKIIOHHBIM CITUPTOBBIM MaHOMETPOM.

Texnuueckue xapakrepuctuxku YKII-5

IIpenensr H3MepeHHA JaBIEHHA MaHOMETPOM, IT a ... .. oo oo e, 0-1000
TIpemenbl H3MEPEHHA PacXoda KHCTOPOTA, IM3/MHEH «..ovuue e eeeeneeeeaneaeeeaneannannennns 0,6-2,0
PacXom BOSIYXA, IM3/MEH ... c..nenenn et e e e e e e et m e e e e e e e e e m e m e e neaenen 10;60;90; 100:150

T A0@DHTEL, MM. ...ttt ettt e et eaaaaan 450x250x198
Y 2Tt T R = (T (= 14



Cormacuo TpeboBanusm 8§ 21 IlpaBun OGeszomacHoctu (1996 r1.) mepen
COIIaCOBAaHUEM IUIaHA JIMKBUIAIMH aBapyuil OJMH pa3 B 6 MECAIEB JOHKCH ObITh
MPOBEJAEH KOHTPOJbHBIA BbIXOJ rpynnbl pabdouux u WTP u3 maxrhi,
BKJIIIOYEHHBIMU B pabouume wid YydyeOHble camocrnacaTesld. Y4eOHble
camocnacatenu IIICC-1Y u HICM-30V pomyckatotr MmHOTokpatHoe (o 200 pa3)
BKJIIOUCHUEC W HMMCIOT TaKHWe K€ KOpIlyca, Kak W pabouue camocracarein. B
YUeOHBIX UMUTHPYIOTCS YCIIOBHUS JbIXaHUs (3a MCKIIOYCHHEM TEMIIepaTyphl) U
MOPSAZIOK BKIIOYEHHUS B camocmacaTellb. JTH CaMOCIacaTeld IIeJIeCo00pa3Ho
NPUMEHATH JUISI TPEHUPOBOK B YUYEOHBIX IYHKTax IIIAXT, 4Yepe3 KOTOpHIC
obs3arenpHO mpoxoaar (88 49,50 I1B) Bce mocrymarimue Ha pabOTy B IIAXTY
WITH TTOCEIIAIONINE TOA3EMHBIC BRIPAOOTKH.

JIns  3amuThl  TiepcoHana  aAMUHUCTPATUBHO-OBITOBBIX KOMOWHATOB H
oboratutenbHbix (abpuk npu mnoxkapax HUUTJ pazpabotan u30AMPYIOMIUi
camocmacarenb CU -15, umeroruii cpok 3ammutHOro neictBust 20-30 MuH U Maccy
2,1 kr. JIunesast 9acTh camocmacaTelst MpeACcTaBIeHa KAMOMIOHOM ¢ 3aryOHUKOM
U HOCOBBIM 3akuMoM. CH-15 mMoryt ObIThb HCIONB30BaHbl B TOCTUHHUIAX U Ha
IpYrux OObBEeKTax, TIAe TpeOyeTcss HaJleKHas W3O0JALMS OPraHOB JbIXaHUS
YeJIoBeKa OT Ira3000pa3HbIX MPOAYKTOB TOPEHHUSL.

Ha xumudecku CBSI3aHHOM KHCJIOPOJI€ MO JUIEH3MOHHOMY COTJIAIIEHUIO C
repmanckoir ¢upmoit “Jlperep Al HUUI'J] pa3paboran wu30nMpyrONIUi ca-
mocnacatennb OXVY-K906, nmpenHazHadeHHBIN I 3alIUTHl OPTAHOB JIBIXaHUS U
pacCUMTaHHbIA Ha XpaHEHWEe B mIaxTax. [locne mpuMeHeHus pereHepaTUBHBIN
MaTpoOH C IYCKOBBIM YCTPOMCTBOM 3aMEHSIETCS HOBBIM. BpeMs 3aliuTHOTO
neiictBus 90-480 MuH B 3aBHCHMMOCTH OT JjierouHoi BeHTwiasuuu (ot 35 mo 10
AM3/MHUH COOTBETCTBEHHO). TemmepaTypa BasIixaeMoro Bo3ayxa He Bbire 45 °C.
Macca B cobpanHOM Buie 6 KT, B paboueM COCTOSHUU TIOCIIe BCKPBITUSA 5,2 KT.

Ha maxrax IlentpansHoro paiiona /lonOacca, mOTEHIMAIBLHO OMACHBIX IO
XUMHUYECKOMY 3apKEHHIO0, TMPOXOAUT MNPOMBIIIICHHYIO 3KCIUTyaTalluil0 HOBBIN
W30JIUPYIOIIUN caMocCIIacaTelb IICT-50, pa3zpaboTaHHBIN HUNUTL .
CamocnacaTenp oOecreunBaeT 3alluTy OpPraHoOB JbIXaHHUSA U 3peHUs B TeueHue S50
MHH HE TOJIbKO BO BPEIHOW M TOKCHYHOM cpejie, 00pa3yIomeics Mpu MoI3eMHBIX
aBapusax, HO M MOPEJOXPaHACT OT MPOHUKAIIMX C MOBEPXHOCTH XUMHYECKUX
STOBUTBIX Ta30B U MApOB OpraHudeckoro psaa (peHos, XaopOeH301, alleToH U Jp.)

HoBoil MOJ€enpl0 MIAXTHOTO M30JUPYIOLIEr0 CaMOCHAcaTeNsl Ha XUMHUYECKHU
CBS3aHHOM KHCIOpone sBisercss paspadortanasii HUUIDJ[ 60-munyTHBIH
camocmacarenb C-60, oTBeuwarommii TpeOOBaHUAM eBpormeiickoro cranaapra. OH
MPEHA3HAYECH JUISl TOCTOSIHHOIO HOIIEHHUSI W XPAaHEHUS B IOJA3EMHBIX
CITacaTeIbHbBIX YHKTAX.

[IpoTskeHHOCTh MapiIpyTa OT AOOBIYHBIX 3a00€B /10 BHIPAOOTKU CO CBEXKEU
CTpyei BO3llyxa Ha pslie IIaXT MPEBBINIAET CPOK 3AMUTHOTO ACHCTBUS CaMoO-



cracarens. B TakuxX yCIOBHSIX NOPUMEHSIOTCS  CIIACATENbHBIE  MYHKTHI:
nepenasuwxknbie [ICII ¢ aBTOHOMHBIM BO3JyX000€CIIEUEHHUEM M MAarucTpalibHbIC
[ICIIM ¢ noakiroYeHneEM K NIaXTHOU IMTHEBMOCETH.
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Puc. 4.4 — Ilynkr cniacarenbHblil nepeasuxxaoi [1CIT

[Tyakt IICIT (puc. 4.4) npemHazHayeH IS TEPEKIIOYCHHS IIAXTEPOB H3
OoTpa0OTaBIIMX CBOM pecypc camocracaTejell B HOBBIE JJISI BbIXOJIa Ha CBEXKYIO
CTpyI0; JUIS BKJIIOUEHHWsS JIIOJIeH B camocracaTe)ii TNpu aBapuu (B cliydae
OTCYTCTBHSI Y HHX JIMYHBIX); OOCCIICUCHUS BO3JAYXOM JUIS JbIXaHUS B MECTE
YCTAaHOBKM TYHKTa JO BOCCTAaHOBIICHHUS HOPMAJIBHOTO MPOBETPHUBAHUS TyTEH
BBIXOJIa Ha IIOBEPXHOCTh B aBapuiiHoi oOcraHoBke. B TICII waxomsarcs 12
camocnacateneid [IICC-1 (IIC-7M) u Bo3myxopaclpeaeiauTelIbHas CHCTEMa,
pa3MelIeHHble B MeTautmdeckoMm mmkady pasmepom 1418x33x736 mm. Bozmy-
XOopachpeenuTeNbHas CUCTeMa COCTOMT M3 OauloHa CO CXKaThIM BO3IYXOM,
pPEAYKTOpa, YETHIPEX JIETOYHBIX aBTOMATOB, BO3yXOBOJOB K JIBYM MOJIyMackaMm |
nByMm 3aryonmkam. [lomada Bo3gyxa K BO3AyXOBOJAAM aBTOMATHYECKas IpHU
OTKpPBIBAaHWHM JIBEPU NMyHKTA. Ha CTeHKEe mMyHKTa KpenuTcs TeaedoH.

[Tpu moTpebieHnn BO3ayXa OJHOBPEMEHHO 4 MaxTepaMu BPEMs 3alUTHOTO
nericteus 70 muH. bammoH BMecTUMOCTBIO 32 I[MS, nasinenue Bozayxa 15 Mlla,
o0BeM Bo3nmyxa - 4,8 M°. Macca IICII B cHapsikeHHOM Buge 192 kr.
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Puc. 4.5 — Ilynkt cnacarenbHbiit Maructpaibubiii [ICIIM

[Tynkt IICIIM (puc. 4.5) umeer 1o xe HazHauenue, yto u IICII, ToibKO B
nynkre [ICIIM oOecrnieueHue BO3AYXOM MPEIYCMOTPEHO U3  IIAXTHOU
MHEBMOCETHU. {11 OYMCTKHM C)KAaTOro BO3[yXa YCTaHOBJIEH (DPUIBTP-OTCTOMHUK, K
KOTOPOMY 4€pe3 JIETOYHBIE aBTOMATHI IOJCOCIHHSIOTCS YEThIpE BO3AYXOBOAA,
IpUYeM JBa CHAaOXEHBbl 3aryOHMKOM, a JIBa - MOJYyMAacKaMU C IMEPErOBOPHBIMU
ycrpoiictBamu (MeMOpansbi). [lodToMy mNpw HalIM4YMKM B NIAXTHOH ITHEBMOCETH
CKaTOro BO3/yXa BpeMs 3alllUThl YETHIPEX YEJIOBEK MPAKTUYECKH HEOTPAHUYEHO.
[lomaya BO3ayXa OCYIIECTBISIETCS ABTOMATHYECKM MPU OTKPBIBAHMM JBEPLBI
mkagda, umeromero te ke pasmepsl, uro ¥ myHKT [ICII. B mynkrte IICIIM
xpansTcs 15 pesepBHbix camocnacartenei [IICC-1.

Ha maxTax, omacHbBIX IO BHE3AIHBIM BBIOpOCAaM yTJs, Ta3a M MOPOJbI, Ha
NyTSX BBIXOJAa W3 JUIMHHBIX TYHHKOBBIX BBIPAOOTOK WM U3 YyJAJICHHBIX
BBICMOYHBIX YYACTKOB yCTAHABJIMBAIOTCS aIlllapaThl IPYIIIOBOM 3alllMThl OPraHOB
neixanuss AJ[-180 (puc. 4.6), AJI-360. Amnmapatel pa0dOTal0OT aBTOHOMHO C
UCIIOJIb30BAaHUEM XHUMHYECKU CBSI3aHHOTO KUCIIopoaa. K amnmapaty moaKiIrovaroTcs
IPH HEBO3MOXKHOCTH BBIXOJ[a W3 aBapUUHOTO ydYacTKa BCIEIACTBUEC NMEPEKPBITHS
CCUCHUS BBIPAOOTKH BBHIOPOIIEHHBIM yTiieM (ITOpOoH).



Puc. 4.6 — Anmapat rpynmnoBoii 3amuThl opraHoB apixanus AJ[-180

Texunueckue xapakrepuctuxu AJl[-180

Bpemd 3aiiuTHOTO ASHCTBHA IIDH BKIFYEHHH [MECTH YEIMOBEK, MHH . ootunenmemeaameameamnemeennenns 180
KOIHYECTBO BO3IYXOBOMOB, IITT. . o . e cceeeeeeememeem e eam e m e m m e s e e e e m e e mm s e e e e e e sm s me e em e nn 6
KoIH4eCTBO PE3EPBHBIX CAMOCTIACATEIIEH . . oottt ettt e ee e 15
L 10 1) 12 0. . 1243x736x350
Macca (063 CAMOCIIACATEIIEH), KT ... ...\ eeeee et et et et e e e e e e e e e e e e e e e e e e e eees 85
TeMreparypa oKpy:xarolleH cpelbl B MECTEe YCTAHOBKH ammapara, “C..........ooooiiininanan.. 10-40

Bo3nyxoBogHas cuctemMa COCTOMT U3 PEreHEpaTUBHOIO IaTPOHA C
HaamnepokcuaoM kamus OKY-2, kinamana 6e301acHOCTH, TBIXaTeIBHOTO MEIIKa,
KOJUIEKTOPOB BJIOXa U BBIJIOXA C KJalaHAMH U BO3JYXOBOJOB ¢ 3aryoHukamu. B
arrapare OCYIIECTBIAETCA 3aMKHYTBIM LIUKIJ JbIXaHWs. BelabpIxaemblil BO3AyX
MOCTYIMAET B PEre€HEPATHBHBIA MATPOH, T/I€ MOTJONIAIOTCSA Biara M JTHOKCH]
yriiepojla W BbLAEISIETCA Kuciopoa. M3 marpoHa BO31yX, OTKUMas KilamaH
0€e30MacHOCTH, TMOCTyMaeT B JbIXaTedbHbIM Memok. [lpu Baoxe BO3aYX,
oOOramieHHbI  KHUCIOPOJIOM, TMOCTyHaeT U3 JbIXaTeJIbHOIO MEIIKa B
KOJUIEKTOPBI BJ0Xa M Jajee MO BO3AyXOBOJIaM dYepe3 3aryOHHKU K KaXKIOMY
TOPHSKY, BKIIFOYEHHOMY B aImapar.

MecTa yCTaHOBKM CIIAcaTEIbHBIX ITYHKTOB JOJDKHBI ONPEAENATHCS Ha
OCHOBaHUU pacyeTa UIMTEIBHOCTH BBIXOJAa TOPHOPAOOYMX U3 aBapHUITHOTO
y4acTKa WM TYNHUKOBOM BBIPAaOOTKM Ha CBEXYIO CTPYIO M y4yeTa BpPEMEHHU
3alIMTHOTO JEWCTBUS camocracarens. B pacueTHble MapHIpyThl BbIXOJa



HEOOXOJMMO BKJIIOYATh IPOTSHKEHHOCTh 3aJbIMIICHHBIX BBIPaOOTOK OT
BO3MOXKHOTO MECTa ouara ro»kapa JI0 BhIpaOOTKH CO CBEXKeH CTpyeH Bo3mayxa.
JI7ist TOOBIYHBIX YYACTKOB B MPOTSHKEHHOCTHh MApIIPYTOB BBIXOJO0B BKIIOYACTCS
JUIMHA OTKATOYHOI'O INTPEKa [0 JIaBbl, /JIMHA JIaBbl M BEHTHIALMOHHAS
BbIpaOOTKa ydJacTka. [IpwueM Ha MmaxTax, OTHECEHHBIX K OMAcHBIM IIO
BHE3AITHBIM BBIOpOCAM, MyHKTHI TIEPEKIIIOUCHUS JIOJDKHBI YCTAHABIUBATHCSA HE
naiee 50 M OT J1aBbI HA OTKATOYHOM M BEHTUJISILTAOHHOM TOPHU30HTaX.

B TynukoBbIX BeIpaOoTKax MpoTsHkeHHOCTHIO Oosee 500 M Ha Bcex maxrax
anmapatsl Tuna AJl Heooxoaumo yctanaBnuBath B 40-50 M ot 3a0041.

I[J'II/ITGJ'II)HOCTB NEPCABMKCHNA B CaMOCHACATCIIAAX YCTAHABIMBACTCA U3
pacducTa BbIXOA4 IICIIKOM HC3aBHCHMO OT HAJIWYHA CPCACTB JOCTABKH pa60‘-II/IX

no BbIpaboTkamM. CKOpOCTh MEpeNBMKEHUs MpuHUMaeTcs o Tabin. 4.1 B
cootBercTBHH ¢ OCT 12.43.122-79.

C MecTtaMM pacmoJIOKEHHUSI CIAcaTeNbHBIX IIYHKTOB U IPaBUJIaMHU
MOJIb30BAHUS UMM JIOJDKEH OBITh O3HAKOMIIEH BECh MPOU3BOJICTBEHHBIN
MEPCOHAI COOTBETCTBYIOIIETO y4acTKa IIAXThl. Bce NMyHKThl HAHOCATCS HaA
CXEMY BEHTWJISAILIMW IIAXThl, MPUJIAraéMyl0 K IUIaHy JMKBUAAUWHU aBapuil. B
ropHbiX BbIpaboTkax B 20 M OT myHKTa MO 00€ CTOPOHBI TOJBEIIUBAIOTCS
npeaynpeauTeNbHble TaOau4Ku-ykazarenud. [lyHKThl ycCTaHaBIMBAIOTCS Ha
CIIELIMAJILHOM JEPEBSIHHOM IIOMOCTE, NOAXOJ K BO3IyXOBOJAaM ITYHKTa HeE
JIOJKeH ObITh 3arpoMokieH. [lo wmepe mojBuranusi 3a00€B  MYyHKTHI
00s13aTeNIbHO IEPUOANYECKH TEPEHOCITCS.

Tab. 4.1 — Cpeanune cKOpOCTH NepeABHKEHUS MO TOPHBIM
BbIpa00TKaM B camMocnacaressix

CKOpOCTb NePeIBHKSHHA, M/MHH, IIDH YITIaX HAKIOHA
BEIpabOTEH, ...°

BripaGoTkH
0 10 20 30 60 H Goxee

TopmsoHTanbHeIe (BBICOTA HE McHee 1,8-2.0 M) 75 - - - -
HaxkmtoHHBIe (BBICOTa He MeHee 1.8-2,0 M):

IIOJBEM - 50 35 25 10

CITYCK 70 45 30 15

Jagst

MommHocTh mnacta go 0,7 M:

IIOTBEM 12 9 8 7 6

CITYCK 12 12 10 8 7
MomHocTs macTa 0,7-1,2 M:

IIOIBEM 30 25 20 15 8

CITYCK 30 30 25 20 10
MomHoCTE I1acTa 6oaee 1.2 M;

IIOIBEM 50 40 30 20

CITyCK 50 50 40 30 8



5 JABOPATOPHAS PABOTA Ne4. YCTPOUCTBO
PECIIUPATOPOB

Lens: nzyuenue nmpurmumna padbotsr pecriupatopa P-30, manukatopa UP ms
MIPOBEPKH PECIIUPATOPOB U KOMITpEccopa KUCIOpOoaHOTO noxkumaroriero KJI-8.

Benenue cnacatenbHbIX pabOT B IIaXTaxX W JUKBUAAIUS OOJBIIUHCTBA BUIOB
aBapuil U UX MOCJEJACTBUN MPOU3ZBOASTCSA B HEMIPUTOHOM sl AbIXaHUs aTMochepe
Y 3a4aCTYIO B YCIIOBUSIX MOBBIIMIEHHON U BBICOKOW TEMIEPATYPhl U 3abIMIEHHOCTH
Bo3ayxa. Jlns OCHalmeHus TOpHOCHAacaTeNed MPUMEHSIOTCS H30JIUPYIOIINE
JbIXaTENbHbBIC aNNAPaThl C 3AMKHYTHIM LIMKJIOM JIBIXaHMUS.

B MupoBOM  pecnuparopocTpoe€HHMH ~ Haubojee  pacupoCTPaHEHbI
pereHepaTUBHbIC  ammapatbl, paboTalIue MO0 CIAEAYIOIEMY MNPUHIHUIY:
OUMILACTCS  BBIIBIXAaEMbI  BO3AyX OT JUOKCHJA yriepoja XUMHUYECKUM
M3BECTKOBBIM TIOTJIOTUTENEM, a JJisi OoOoramieHus BO3JyXa KHCIOPOJIOM
UCIIOJNB3YETCSl CXKAThI B CIEIUaIbHOM OauioHe Kuciopod. OTedecTBEeHHOU
MPOMBITINIEHHOCTRI0 ¢ 1948 1. mociemoBaTenbHO BBITYCKANNCh TPU TOKOJEHUS
pecnupaTopoB, paboTAIOMUX IO ATOMY MPUHIUITY: paboune 4-gacossie PKK-2, P-
12 u P-30, scriomorarensusie 2-yacoBeie PKK-1, PBJI-1 u P-34.

|
30 |
pe

Puc. 5.1 — O0muii Bux (a) u cxema JaeicTBUs (0) H30IUPYIOIIETO pereHepaTUBHOTO
pecrimpartopa P-30:
(T - BubIxaeMslil BO3MYX; <@EE - BBLIBIXaeMBbIil BO3IYX




OCHOBHBIM pab0OYNM PECTUPATOPOM JI0 HACTOAMIEro BpemeHu sBisiercst P-30.
B moapaznenenusx naxomsrcs 3370 ammapatoB P-30, mpuuem, 36% u3 HuX
skcrryatupytorcs Oomee 10 mer u TpeOyror 3amennl. Heckonpko mydiiee
MOJIOKEHHE CO BCIOMOTraTelbHBIMH pectmpatopamu P-34. Bee 756 ammaparos,
HAXOJSIIITMXCSI HA OCHAIEHUH, IPOCTYKuiu MeHee 9 met. Ha ocHameHny maxTHeIX
TrOpHOCIIACcATENbHBIX CTAHIMN HaxoasTcsa anmaparsl PBJI-1, wucuepnasiiue
MACIOPTHBIN CPOK CITYKOBI.

['maBHBIE KOHCTPYKTHBHBIE SJIEMEHTHI W CXeMa JICUCTBHUS PETeHEPATHBHBIX
pecrHupaToOpoOB Ha CKAaToM Kuciopojae paccmorpensl st P-30 (puc. 5.1). Anmapat
COCTOUT u3 BO3/1YXOBOJHOM u KHCJIOPOI0NIOAAto e CUCTEMBI,
JIOPAUTIOMUHUEBOTO paHIla, MOABECHOM W aMOPTU3MPYIOLIEH CHUCTEM pemHen. B
paboueM TOJIOKEHUM PECHHUpPATOp pa3MellaeTcs Ha CIHUHE  4ellOBeKa.
Bo3nyxoBogHas cucTeMa COCTOUT W3 COEAMHUTEIBLHONM KOpoOKH 1, K KOTOpOi
MIPUCOCIUHSACTCS JIMIEBAsl YacTh CIIOHOYAAISIONIETO Hacoca 2, MPUBOIAUMOTO B
JCHCTBUE TIPU COKATHH TAJIbIIAMH PE3WHOBOM TPYIIH, IIJIAHTa BBIAOXA 3, KiIamaHa
BbIJl0OXa 4, pereHepaTUBHOTO MaTpoHa 5 i MOIVIONIEHUS TUOKCHAA YIiepoja,
M30BITOYHOTO KJIaraHa 6, MBIXaTeTbHOTO MemKa 7, XoJoauibHuka 18, kiamana
Broxa 19 m muianra Bmoxa 20. Kuciopomomonmaromiass cucteMa COCTOUT M3
KHCJIIOPOJHOTO0 OaioHa 8 BMECTUMOCTHIO 2 I[MS C 3alOpHBIM BEHTHIEM 9, K
KOTOPOMY TIOJICOEIUHEH KHUCJIOPOAOPACIIPECTUTENbHbIN OJ0K, COCTOAIIUA U3
nepekpbiBHOro BeHTWIs 10 ams maHomerpa 15, aBapmitHoro kiamana (Oaiinaca)
12, penykropa 13 ¢ mpenoxpaHuTeabHbIM KianaHoMm 11, merounoro aBTromarta 14.
JlumieBasi 4acTh TPEACTABICHA MYHIIITYYHBIM TPHUCIIOCOOJICHUEM C 3allUTHBIM
9YeXJIOM, HOCOBBIM 3)KMMOM U TOJIOBHBIM TapHUTYPOM, WM MaHOPAMHOU
JpIXaTeIbHOU Mackoi “Menu” ¢ pa3roBopHON MeMOpaHOM.

Texunueckue xapakrepuctuku P-30

Bpewmia zammurHOTO AcHCTBHA NpH padoTe CpeHEH TAKECTH, H, HE MEHEC . oo oot meemiaie i eeeaaaaaaaaes 4
3amac KHcnopoaa B OatoHe mpH dapmeHuH 20 MITa, IM? ... ... ... 400
Macca XII-11 B percHepaTHBHOM ITATPOHE, KT, HE MCHEC ..t n et e eeeaannneeeeeaannnnneneeaeaaannnnns 2.0
AV =Tt or T O TR (0 A = (=0 ) (N 0,75
IMogaua KHCIOPOA B CHCTEMY PECIIHPATOpa, AM°/MHH:

TLO C O A « e e e e eeeeanemas e s seannsanensnansnsnnsansnsnsssnsnssesensnsssnsnssnsansnnsnsnnsnnsnnsnnnnsnnsas 1,3-1.5

JIELOYHO-ABTOMATHIECTKA - -« -« e cesaaeeammeamm e e maam s mm e mm s mm e s mm s m e s m e e memmnsmm e n e memmns 60-100

OaATTACOM, HE MEH . - - .ottt e e e ettt e e e e e e e e e e —aeeaaean 150-60
BakyyMMeTpHUecKoe IaBlIeHHE, IPH KOTOPOM OTKPHIBAcTCA NerodHsli asToMar, [la............ 100-300
M36sITOUHOE TABIIEHHE, TIPH KOTOPOM OTKPBIBacTcA H30BITOUHBIN KmamaH, [1a................._. 100-300
TTones3Has BMECTHMOCTD JBIXATEMbHOTO MEMIKA, M, HE MEHEE ......oumeeeinenen e eeeeeeeieeeeeeeneeenen 4.5
T'abapuTHEIE pasMepsl 0e3 IUIeUEBhIX PEMHEH H ABIXATEIbHBIX MIMTAHTOB, MM .. ... ... ..... 450x375x 165

Macca, kT, He Oomee:
npH obecnedcHHOM OallnoHe pecmupaTopa 6e3 THIEBRIX YacTel,

Q165 0] 301003 0o N (0015 00023 5151 v RS 110
MYHIIITYYHOTO MPHCIIOCOOIEHHA € OTOMIOBBEM .. oomiitnieme e e e rmeneamneneneaneaanannaes 0,16
MackH JbIxaTtenbHOH 0.63 O3 ¢ KPBIIKOHA XOMOAHIBHHKA -« « <« oo oo e e eeeaeaaaa e e eeeaaea e eee e 0,80



[Ipumevanune: mpu ycraHoBke Oamtona mo TY 14-3-422-75 B3ameH
00JIerYeHHOTO Macca pecnuparopa yBenuduBaercs Ha 0,7 Kr.

Pecriupatop P-30 mpemnazHaueH st paOOThl MpW TeMIepaType BO3ayxa
or -40 no +60 °C, orHocutenpHOU BiaxkHoctH m0 100 % wu atmocdepHOM
nasiaeHun ot 67 mo 133 klla. Jlms paGoThl mpu OTpUIATENBHBIX TeMIEpaTypax
pecnupaTop KOMIUIEKTYETCS CHEIUATbHBIM PEreHePaTUBHBIM IMATPOHOM, a MPHU
noBbIICHHBIX (0onee 27 °C) XonoawibHUK 18 CHapspKaeTcs OXJIaXKIArOIINM
anemMeHToM 17 w ofeBaercs Kphiika 16 Ha TOPJIOBHHY XOJOJWIBHUKA.
Oxnaxaaroniue 3aementel (0D), mpeacraBisgomue co00il OPHUKETHI BOISHOIO
JbJa B TUTACTUKOBBIX (hOpMax, JOCTABISIOTCS B CIENUAIbHBIX TepMmocax. I[lpu
iaBineHnd Jibna OO B XOJOAWIBHUKE PECIHPATOpa MPOUCXOAUT OXJITKICHUE
BHYTPEHHEHW CTEHKH KOpIyca XOJoauibHUKAa U Ha 4-7 °C BABIXaeMOTr0 BO3ayXa.
Tax wak Bpems »3ddexTuBHOTO aAciicTBUS OO mNpuMepHO paBHO 2 9, TO
KOHCTPYKITUEH pecrupaTopa MpeayCMOTPeHa BO3MOKHOCTh 3aMEHBI PACTasBIIETO
OD pesepBHBIM B mpoliecce BeaeHUs paboT 0e3 HapylIeHUS TePMETHUYHOCTH
ammapara.

B pecnuparope nBHKEHHE BO3AyXa OCYIIECTBISAETCS MO CIEAYIOUIEH cXeMe.
Boinpixaemsiii Bo3ayX, coaepxkamuii okoio 4 % nauokcuma yriepoja, 4depes
JMIIEBYIO 4acTh, COCAMHUTENbHYIO KOpoOKy 1 (cM. puc. 5.1), nurianr Bwigoxa 3,
KJIalmaH BbIoXa 4 TMOCTymaeT B PEreHEPATHUBHBIA IMAaTpoH 6, CHApsHKCHHBIN
M3BECTKOBBIM ToriotuteneMm XII-M, rae ouuimaercs OoT AUOKCHAA yIJIEpoda H
HarpeBaeTcs, 3aTeM MOCTYNaeT B AbIXaTEIbHBIA MEIIOK /. [Ipyu OTKPHITOM BEHTHUJIC
9 wu3 kuciopomHoro OauiOHAa TOCTYMaeT KHUCIOPOJ uepe3 penykrop 13 wm
no3upyomniee orBepctre B KommuecTBe 1,3-1,5 M /MUH. IIpu BBIMONTHEHUU
TSKENION paboThl KUCIOPOJ B CUCTEMY MOJAETCS AOMOIHUTEIBLHO YEpE3 JIETOUHBIH
aBTOMaT 14 KOpPOTKMMHM HUMITYJIbCAMH B KOHIIE BIOXOB. M3 JBIXaTeIbHOTO MEIIKa
BO3JYX NPH BJOXE IMPOXOAUT Uepe3 XOoNoAWIbHHMK 18, kimaman Baoxa 19, muiaHr
Broxa 20, coemquHUTENbHYI0 KOpOOKYy 1 W depe3 JMIIEBYIO YacTh IMOCTYMacT B
JerKue uesioBeka. JIBMkeHHe BO3JyXa BCerja OCYIIECTBISIETCS B OJHOM
HampaBJE€HUM 10 3aMKHYTOMY IIMKJIy. B CBs3W C MNOpeBBbINIEHWEM TOAA4YHU
KHCJIOPOJIa HaJl ero MOTpeOJIEHHEeM YacTh BO3JlyXa yJamsieTcsl yepe3 U30bITOUHbIM
Kiamad 6 MeMmOpaHHOro Tuma. B cioydae BbIXOoJa M3 CTPOS PEAYKTOpa WIIH
JIETOYHOTO aBTOMAaTa, a TakXke HEeOOXOJAMMOCTH TMPOAYBKH pecruparopa
KHCJIOPOJIOM BO H30€KaHHWE 3aa30TUPOBAHUS WM TIPU TOSIBICHUU M30BITKA
JMOKCHJIa YTIIepoJa, MI0XOM CAMOYYBCTBUM OCYIIECTBISAETCS IMojadya KHCIOpOa
B cucTeMy uepe3 Oaiinac (aBapuiiHbId KiamaH 12) B 00X0J peayKTopa IyTeM
HaxaTusi Ha KHOMNKY. KOHTpoib 3a pacxoJoM KHCIOPOJa OCYIIECTBIISIETCS II0
MOKa3aHUsAM MaHOMeTpa 15, MOAKIIOUEHHOT0 K CHUCTeMe OallsloHa 4yepe3 THOKYIo
KamWUIIpHYIO TPYOKYy M BKJIIOYAEMOIO JJISI CHSATHUS TOKa3aHUW IPU OTKPHITOM
BeHTHIIe 10.



Haxopsimuecs Ha OCHAIIEHUU PECIUPATOPHI OABEPTAOTCS MOJHON U Oersion
MpoBEpKe B COOpaHHOM BHjE. bernas mpoBepka MPOBOJIUTCS TMEpe] CIyCKOM B
maxTy MW Tepel  BKIWYEHUEM B PECOUpaTop [  ONPEIeNICHUA
paboTOCTIOCOOHOCTH OCHOBHBIX Y3JIOB U COCTOUT W3 MPOBEPKU T€PMETUUYHOCTHU
pecnuparopa, MCHPAaBHOCTU JIETOYHOIO aBTomara, Oaifmaca, HW30BITOYHOIO
KJIallaHa M CUTHAJbHOTO CBHCTKA, a TaKXKe HaJu4yusi HEoOXOIUMOro 3amaca
Kuciaopona. Jimg nOpoBEpKHM TEPMETUYHOCTH PECIHUPATOPA C MYHIAIITYYHBIM
MPUCIIOCOOJICHHEM HEOO0XOJMMO TMOJHOCTBIO OTCOCATh BO3IYX U3 CHUCTEMBI
pecnimpaTopa, 3aJepXKaTh JAbIXaHHMe Ha 3-5 ¢ M, €CcIu 3aTeM HEBO3MOXHO
JaJbHENIIEe OTCACBIBAHUE, TO PECIUPATOP TEPMETHUYEH.

Jlns peciupaTopa ¢ Mackou HEOOXOAMMO, HE OTKpbIBas BEHTWUIM OallsIOHA,
nepexaTbh PyKOM NUIAHT BBIJOXA, OTTSIHYTh Kpall Macku W cIenaTh BBIIOX B
atMoc(epy. 3aTeM OTIYCTUTh Kpail MackH, clieJlaTh BJOX U BHOBb BBIJOXHYThH B
atmocdepy. Ilpu ciaegyromeM BAOXe MO MAaCKON JOJKHO CO3/1aThCsl Pa3pEKECHUE.
3aTeM HYXHO OTKPBITh BEHTHJIb KUCIOPOJHOIO OaljloHa, CAeNaTh TIyOOKUH BIOX.
CB0OOIHBIN BIOX U XapaKTEPHBIN 1IyM JIETOYHOTO aBTOMAaTa CBUIETEIIbCTBYIOT 00
ucrpaBHocT anmnaparta. O0 MCOPABHOCTH JETOYHOI'O aBTOMAaTa CBUAECTEILCTBYET
OTCYTCTBHE COINPOTHUBJIEHUS BJIOXY W WIMIAIIAN 3BYK MOCTYIAIOMIETO B MEMIOK
KHUCJIOPOJIa TOCE TOTO, KaK CHIENIaH BBIAOX B CUCTEMY ammnapara, 3aT€EM OTKPBIT
BEHTWJIb OAJIJIOHA U CJeaHbl OJIUH-IBa ITyOOKUX BJOXa.

[IpoBepka wucmpaBHOCTH Oaifmaca MNPOU3BOAUTCS IMyTEM Ha)XaTUs Ha €ro
KHOIIKY, YTO BBI3BIBAET OBICTPOE HAIMOJIHEHUE AbIXaTEIbHOTO MEIIKAa KHCJIO-
POJIOM, COMPOBOXKAAIOUIEECS PE3KUM UMMM 3BYKOM U CO3/JIaHUEM IOIIOpa Y
3aryoOHUKa.

JIist mpoBEepKU HCHPABHOCTH M30BITOYHOTO KJallaHa HEOOXOAMMO T1yOOKO
BJIOXHYTh Ye€pe3 HOC U IMyTEM BbIJJ0Xa HAMOJHATH AbIXaTEIbHBIA MEIIOK BO3TYXOM
0 cpabarbiBaHMsi U30BITOYHOrO KjanaHa. VcopaBHbI KiamaH —JIOJKEH
OTKPBITHCS, HE BbI3bIBAsI OOJIBILIOTO COMPOTUBIICHUS BBIIOXY.

3amac KHCIIOpOJa MPOBEPSETCS MO TMOKAa3aHWsIM MaHOMETpa MPU OTKPBITOM
BeHTWIE OayuioHa. JlaBiieHWEe B HEM Iepe] NMPUMEHCHHEM pEeCIUparopa JAO0KHO
obITh (20£1) MIla mpu Temnepatype okpyxatomieir cpeasl 10-30 °C. Tlpu Gonee
HU3KHX TeMIlepaTypax JaBjicHHEe B Oa/lIOHE HE JOJDKHO OBITh MCHBIIIE.
HcripaBHOCTh CHUTHAJIBHOTO CBHCTKA MPOBEPSIETCS IyTEM PE3KOro Ha)KMMa Ha €ro
MeMOpaHy, TIpH 3TOM JOJDKCH CJBIIIATECS CBHUCT. [IpM  TOJOXKHUTEIBHBIX
pe3yabTaTax OerION MPOBEPKH OCHOBHBIX Y3JIOB PECHUPATOp MPHUTOJIEH IS
NPUMEHEHUS B 3ara30BaHHON aTMocdepe.

[lonnass mnpoBepka pecnupaTopa B COOpaHHOM BHJE BBHINOJHSIETCA B
CICIIMAILHOM MOMEIIEHUH C MOMOIIBI0 KOHTpoJbHOTro mpubdopa YKII-5 (cMm. puc.
4.3) wim uHauKaTopa Uit poBepku pecriuparopoB NP (puc. 5.2). C momonipio P
MPOBEPSIOTCS TEPMETUYHOCTh BO3AYIIHOW CHUCTEMbl TpPU HU30BITOUHOM U
BAKYYMMETPUYECKOM JaBJICHUU; OOECIeYeHHEe HOPMHUPOBAHHON MMOCTOSSHHOU



MOJIaYM  KHCIOpPOJia PEIyKTOpOM; cpabaThiBaHWE HW30BITOYHOTO KiamaHa (mpu
noBeiiecHHOM ~ jgaBienun  (100-300 Ila)  serounoro  aBTOMata  IpH
BakyymmerpuueckoMm naBieHud (100-300 [la); repMeTHYHOCTh MEPEKPHITUS
KalUIIPHOW TPYOKH MaHOMETpA; UCIPABHOCThH CIFOHOYAAJSIONIEro Hacoca (mpu
BakyymmerpuaeckoM nasieHur 100-300 [la); repMeTHYIHOCTH KIIAallaHOB BIOXa U
BBIZIOXA; UCIIPABHOCTh aBAPUITHOTO KjamaHa. | epMEeTHYHOCTh MAacKH MPOBEPSIETCS
Ha crenuagbHoOM npucriocodnernu [IM-2 ¢ co3manneM BakyyMMeTpuieckoro (10
900 ITa) mau u36sITOYHOrO AaBieHus ¢ momoinpo YKII-5 nmn UP.

Puc. 5.2 — Unaaukatop WP a1 mpoBepku pecmupaTopoB
Texnuyeckue xapakrepucruxku UP

Msmepaemoe gasnenne, Ila:

FOBITOWHO R v v oo e e ees s e s e et o1 10 s s 100-300
BARYYMMETDHTECKOE. cove e escer st ns s e e s et e st s 750-800
Ierma pencHns MasoMeTpa, [la 10
(00 o)1) G T < A 1,3-1.,5
TAOAPHTEL MM ..eoovverrerseeesceareess seeees seees sesenssssees sesees e sesnes et sensessenas snssasanessnaneens 250x200x 180
Maccd B CHAPZKEHHOM BHIE, T w.ovovcurrrueeeserareresssesssneasssresss sessseess seessssssn sessassas sessseas aes 6.0

[Ipubop HNP cocTtouT u3 HU3MEPUTENHHOTO YCTPOMCTBA, CHUCTEMBI s
HAarHeTaHWsT M OTCACBHIBAaHUS BO3JyXa U KOJJIEKTOpa JUIsi NPUCOEAMHEHUS
pecriupaTopa. [Ipubop cHabxeH mpeaoXpaHuTeaeM, OTKITIOYAIOIUM KOHTPOJIbHOE
YCTPOMCTBO OT MCTOYHUKA JIABJIICHUS, €CIU MOCIEIHEE BBIXOAUT 32 JOIMYCTHMOE
3Ha4YECHUE.

OnuH pa3 B roJl IpOBOJUTCS PEBU3HUS BCEX COCTABHBIX YacCTEW pecnuparopa ¢
ero pa3oopkol MO y3i1aMm, MPOMBIBKOM MPOTOYHOM BOJIOM BCEX Y3JI0B BO3AYXO-
BOJITHOM CHUCTEMBI C MOCHEayIomen ne3uH(eKIuell CnupToM U 3aMEHOM BCEX pe3u-
HOBBIX YIUIOTHUTEJIbHBIX NPOKJIAIO0K.

[Ipu mocTaHOBKE pecnuparopa Ha OCHAINICHHWE W MOCJE KaKIOTO CIIydasl ero
MPUMEHEHMS ISl TMOJATOTOBKHM armapara K paboTre HEoO0XOoaumo. pa3odpaTh
pecnuparop, TPOMBITH W  MPOAC3UHOUIIMPOBATH BCE  Y3IIbI, CHApPSAUTH



pereHepatuBHbIM MaTpoH XII-U, HamomHWTh OalaoH KHCIOPOJOM, 3aMOPO3UTh
0D, cobpaTs amnmapar u NPOBEPUTH €ro Ha KOHTPOJIBHOM MpUOOpE.

JInst HAMOJIHEHHUS KHCIOPOAOM MAJIOJUTPAXHBIX OAJJIOHOB PECIUpPaTOPOB,
anmapaToB MCKYCCTBEHHON BEHTHJIAIMM JIETKHX, KOHTPOJIbHBIX MPHOOPOB U T. II.
MPUMEHSIOTCS KHCIOpOAHbIe moskumaromnie kommapeccopsl K/I-5, K/I-8 (puc. 5.3).
Hamonnenne OaljIOHOB MPOM3BOAWTCS B CIHCHHMAILHOM IOMEIICHUH ITyTEM
nepenycka KHCIOpPOAa M3  TPAHCIOPTHOrOo Oa/uloHa M TOCIEAYIOMIETO
JIOKaYUBaHUS KACIOPOIA.

Puc. 5.3 — Komnpeccop kuciopoaubrii goxumatomuii KJ1-8
Texunueckue xapakrepuctuxu KJ/I[-8

che,E[HeHHaﬂ Imogada, MpHBEIEHHAA K HOpMalIbHbIM YCIIOBHAM

(P=0,1MITa, T-20 °C), IMP/MEH . ... ..o 100
MuHHMATBHOE JaBIICHHE, IMIIa. ...t e e e ieemmeeeeennnsaeennnnnnaaaens 25
MHHHMAIBbHOE JaBIIeHHE BCACBIBAHHA, IMIIA . ...ttt et ee e neeennnnnaaaes 2.0
CTeneHb TMOBBIIEHHA JABIIEHHA . ... oeee e e e e e e e e e e et e e e e e e me e mm e m e emeemeneenees 10
Koad¢urenT Henoap30BaHHA 00beMa KHCI0PO/Ia H3 TPAHCIIOPTHOTO OALIOHA «.vvuevuneinenannns 0,866
KOTHIECTBO IIITHHIPOB - e nnn ottt e e e e e e e e e e e e e e e e e e ee e e e e ee e em e eemns 2
KOMHYECTBO CTYIEHEH CHRATHIA - .-« oottt e ettt et e ettt e et et e e e e e e enenn 2
Pacxo[ BOABL JUTA OXIMAEISHEA, JIMP/T ..o e 15
MOITHOCTB 3MEKTPOABHTATENA, KB T. .. ot eannees 3,0
HampsskeHHT THTAHAA, B ... L 220/380
LT 202 ) A 0. (S 638x622x620
i = o - TR 150
Kommpeccop obecrieueH 3alIUTHBIMU 51 NpEaYIPEaAUTETLHO-

CUTHAJIU3UPYIOIIUMH YCTPOUCTBAMM.



6 IABOPATOPHAS PABOTA Ne5. AIIITAPATYPA JIUIAA
OBHAPY/XKEHMUA I10KAPOB

enb: u3ydenus amnmaparypsl Jjisi 0OOHAPYKEHHS TI0KAPOB B IIAXTE.

[loxapHasi curHanu3anusa — KOMIUIEKC TEXHUYECKUX CPEJICTB, COCTOSIIUN U3
MOKapHBIX M3BEIIATeNIel, amnmapatypsl cOopa, nepegayd UHPOpMAIUU U
YCTPOMCTB OINOBEIICHUS, MPEIHA3HAYECHHBIA i1 OOHApYKEHUSI TMOXKApOB U
CUTHAJIM3alUU 00 X BOBHUKHOBEHUHU.

Jlnst  oOHapyKeHUsT T0XKAapOB  SK30T€HHBIX B  KAuyeCTBE  IMOKapHBIX
U3BELIaTEIEH HCMOIB3YIOTCS MPEUMYIECTBEHHO YCTPOWCTBA, pearupyronue Ha
aBapuiiHOE TMOBBIIICHHE TEMIIEpATyphl WJIM HA CKOPOCTh €€ HapacTaHus. [loxapsl
AHJIOTCHHbIE OOHApYX UBAIOTCS ra30aHaIUTUYECKON anmnapaTtypou
MUKPOKOHIICHTPAIIMA OKcHaa yriepona (KOTopas MOXET BBIMOIHITh POJIb
MOKapHOTO wW3Bemiarels). MHorma s 3THX Ieliedl NPUMEHSIOTCS TEIIOBBIE
JTATYUKHU, 3aKJIaJbIBaeMble B OOPYIIIEHHbIE TOPHBIE MOPOIbI.

Jng cObopa U mepenadyd aBapuilHOM HMHQPOpPMAIMU  UCHOJIB3YIOTCS
TEJIEMEXaHUUECKUE CUCTEMbI PAa3IMYHBIX TUIIOB: TOKOBBIE, YACTOTHBIE, KOJIOBBIE, C
BpEMEHHBIM pazzeiieHueM u T.1. llpencraBienue aBapuiiHOW MHMOpMaUUM Ha
MyJIbTE TOPHOTO JUCIIETYEpa OCYIIECTBISETCA MyTEM BHICBEUMBAHHUS CHUMBOJIA,
YKa3bIBAIOIIETO HAa MECTO BO3HUKHOBEHHMS I0OXKapa, Y4acTKa WM KOHKPETHOIO
00beKTa — BJIEKTPOMAIIMHHON KaMephl, MOJICTAHIIUHU U TIP.

Jlnst omoBemieHUs: TOPHOPAOOUUX O TOXKAPE HCIOIB3YETCsl CHelualbHas
IPOMKOTOBOpSIIAs anmaparypa ¢ TOHAJIbHBIMU OMOBEIIATESIMH, a TAKXKE [IaXTHas
MPOU3BOJICTBEHHO-TEXHOJOTUYECKass  Tele(OoHHAasT  CBs3b, CBETOBBIE U
apoMmaTtudeckue onoBeniatead. CBETOBbIE OMOBEHIATEIN COJEPKAT MOIIHbIC
UCTOYHUKH  HUMITYJbCHOTO  CBETOBOTO  M3Jy4Y€HUs, IS  apOMaTHYECKHUX
OTOBeIIaTeNel B KauecTBe pabovero BellecTBa UCIOJIb3YIOTCS MPEUMYIIIECTBEHHO
MEpKalTaHOBbIe coeauHeHUs (B YACTHOCTH, JTWIMEpKaITaH), o0JaJarome
pa3Ipa)karolinM 3amaxoM.

B CCCP nns oOHapy»XKeHHsSI ¥ CHTHAIM3AIlMA O BO3HUKHOBEHHUH 3K30TC€HHBIX
MoKapoB pa3zpaboTaHa aBTOMATUYECKasi CUCTEMa KOHTPOJIS MOXapoB ' OpU30HT",
MpeCTaBIAoNIas coboi MHOT'OIPOBOTHYIO CUCTEMY  TeJeMEXaHUKHU
HUKJIMYECKOTO OMNpoca pacCpeJOTOYCHHBIX B TOPHBIX BbIPAOOTKAX IIAXT
MOXKapHBIX u3Bemarened. B coctaB cuctembl "['OpHU30HT" BXOIST AUCTIETYEPCKOE
YCTPOMCTBO, KOHTPOJIMPYEMbIE MYHKTHI, pa3MEUIEHHbIE B TOPHBIX BbIPA0OTKAX,
YCTPOMCTBA aBTOMAaTHUUECKOTO BKJIIOUEHHUS CPEICTB MOKAPOTYIICHUSI U TOKAPHbIE
u3Bematenu AudQepeHmaIbHOro  JIEUCTBUS, pEarupyrolnime Ha CKOpPOCTh
HapacTaHusi  Temreparypbl.  Jlucmerdepckoe  yCTPONCTBO — OCYIIECTBISIET
UMKJIMYECKUA ONMpPOC KOHTPOJUPYEMBIX MYHKTOB, K KOTOPBIM MOAKIIOUYEHBI
nokapHble M3BeHaTeNny, NpuéM HHPOPMALUU O COCTOSHUHM KOHTPOIUPYEMBIX
O0OBEKTOB, KOHTPOJIb MCHPABHOCTH JIMHUU CBSI3M U alapaTrypbl, CBETOBYIO
MHJMKAUI0O ¥ 3BYKOBYIO CUTHAJIM3ALMIO aBAPUUHBIX COOOIIEHUN C yKa3aHUEM
aapeca. Cucrema "['OpU30HT' MMEET AECATh HAMPABICHUHN, B KAXKA0€ U3 KOTOPHIX



MOXET OBbITh BKIIFOYEHO IIECTh KOHTPOJIUPYEMBIX MYHKTOB C MSATHIO MOKAPHBIMU
m3BemareasasMu. OO0Iee 9uciio Touek KOHTpojs: aapecHerx — 60, Bcero — 300.
OOGHapy:keHHe PHJAOTEHHBIX MOXKAPOB M0 MUKPOKOHIIEHTPAIUSAM OKCHAA Yriepoja
BBITIOJTHSIETCSA amnmnapaTtaMu "Curma-CQO", MPEACTaBISIOIIUMU coboi
razoaHain3aTopbl TUTSt HEMPEPHIBHOTO aBTOMAaTUYECKOTO KOHTPOJIS
MUKPOKOHIIEHTpAIlMi; OHM MOTYT MCIOJIb30BAThCS B CHUCTEMaxX MOXKapHOU
CUTHAJIM3AlMKM IIaXT U MX MOXHO paccMaTpuBaTh KakK MOKapHbIE H3BellaTeNln
SHJOTEHHBIX TMOXKapoB. [lpuHUUMI AEHCTBUS ra3oaHalin3aTopa OCHOBaH Ha
M3MEPEHUU TIOTJIONICHUSI OKCHUJIOM yriepoJa HWH(PPAKPACHOIO U3IIyYEHUS B
ompenenéHHOM crekTpe BoiH. Ammapatypa "Curma-CO" ycTtanaBiuBaercs B
maxTax, pa3padaTbIBalONIMX IUIACThl, CKJIOHHBIE K CAaMOBO3TOpaHUIO, Ha
UCXONSIINX CTPYSAX JaB M BBIEMOYHBIX y4yacTKOB. [lokazaHusi Ojioka M3MepeHus
razoaHajiu3zaTopa IMepealTcsl MO CHEeIUaJbHOMY KaOelnio Ha JIUCHEeTYEPCKUi
MYyHKT [IaXThl W PETUCTPUPYIOTCA HENPEPhIBHO Ha JUarpaMMHOW JICHTE
CaMOIMUIIYyIIEero mpuodopa.

Jnst  oOHapy’KeHHsI HHIOTCHHBIX TIOXKAapOB MO TEIIOBOMY  (aKkTopy
NpuUMEHsieTcsi  anmapatypa 'Harpes", ocyuiecTBismoomas AUCTAHIIUMOHHBIN
KOHTPOJIb TEMIIEPATyphl B MOKAPOOMACHBIX 30HaX BHIPAOOTAHHOTO MPOCTPAHCTBA,
a TaK)Ke B IEJIMKAX YIS, HEMOCPEICTBEHHO MPUJIETAIOIINX K TOPHBIM BBIPAOOTKAM.
Amnmaparypa BKIIOYAaeT JaTYUKU TeMIEpaTypbl, NPUEMOCUTHABHBIA OJIOK WU
YCTPOMCTBO KOHTPOJI TEMIEPATYPHI.

JIist apoMaTHYEeCKOro OIMOBEIIEHUSI TOPHOPA0OUMX O MOXKape WU JIPYyrom
BHJI€ aBapuu pa3paboTaHa aBTOHOMHAsl ammapaTypa apoMaTH4YecKOW aBapuUHOU
CUTHAJIM3allMM C PYYHBIM BKIIOYEHUEM, COCTOAIIAss M3 MYyJbTa aBapuUHOU
CUTHaJIM3allUM W JIecSITH OJIOKOB AaBapuUMHOrO OMNOBEUIEHUs. Ammaparypa
obOecrieuyrBaeT Iepeiady CUTHAJIOB MO Tele()OHHOW JIUHUU CBSI3H, OMOBEIICHUE 00
aBapud C aBTOMAaTHUYECKUM KOHTPOJEM cpadaThiBaHUS OJOKOB OMOBEUICHUS U
KOHTPOJIb pa00TOCIIOCOOHOCTH CUCTEMBI.

JInst MpOM3BOACTBEHHO-TEXHOJIOTUYECKON CBS3W U aBAPUUWHOTO OMOBELICHUS
Ha YroJIbHBIX IlIaXTax HCMOOJIb3yeTcsi KomIiwiekc cBsizu Juck-Illarc",
NpeJHA3HAYCHHBIM Il  OCYLIECTBIIGHHSI HMCKPOOE30MacHOW AUCHETYEPCKOU
Tene(OHHON, TPOMKOTOBOPSIIEH CBA3M U aBapuiHOM curHanuzanuu. Kommmekc
paccuuTaH Juisi pabOThl HA YTOJBHBIX IIaXTaX WU OOOraTUTENbHBIX (haOpuKax,
OMAaCHBIX IO Ta3y U MbUIN.

7 JABOPATOPHAS PABOTA Ne6. YCTPOUCTBO U PABOTA
MNEHHBIX U MOPOIIKOBBIX OTHETYIIUTEJEN

HCJ’IB: HN3YUYCHHUC IICHHBIX U IIOPOMIKOBBIX CPCACTB IMOKAPOTYILICHMA.



7.1 IlopomkoBbIe CPeCTBA MOKAPOTYLIEHU I

[TopomkoBbie cpefCcTBA TPHUMEHSIOTCS B TOA3EMHBIX BBIPAOOTKaX ¥ Ha
MOBEPXHOCTHBIX O00BEKTAaX IIaXT W oOorarutenbHbIX (abpuk. Ha ocHamenun
I'BI'CC mwnaxomsarcs pyunsie OIIII-10, OII-100, OIIII-10I", mepeaBux HBIC
OIIII-100, VYIIII-250, VYIIII-500 mopomkoBble OTHETYUIMTEIHW U YCTaHOBKU
VIIII-1000, “Buxps”, “Buxps-T”, TIIIY. Jlng uxX CHapsKEHUS HCIONB3YIOTCS
OTHETYyIIamnme mopomku. Kpome Toro, pazpaboTrana TeXHOJIOTHS TOJAaYl TOHKO U
CyOTOHKOIMCIIEPCHOTO OTHETYIIAMIETO IMOPOIITKA K 0Yary mokapa 3a C4eT dSHEPTruu
BEHTWISAIIMOHHOT'O TIOTOKAa WJIM BEHTHJIATOPA MECTHOTO MPOBETPHBAHHUS IIPH
pactpoCTpaHEHUH MOPOIITKA IO BEHTUJISIIUOHHBIM TpyOaM Ha pacctostHue 10 300-
500 M B 3aBHCHMOCTH OT JuUaMeTpa TPyOONpoBOJa W JHUCIIEPCHOCTH IMOPOIIKA.
[Topomok II-1A (pasmep wactuir 80-90 MKM) HCHONB3YETCS IS CHAPSKCHHS
repMETHYHBIX €MKOCTCH OrHETyIIUTeNIel, a ToHkoaucnepcHbiii [1-2AI1 (pasmep
gactury 40..50 Mxm) u cyoronkommcnepcHeii I1-4AIT (5-10 mxm) - mus
JUCTAHIIMOHHONW TIOJaYd W CHAPSHKEHHUS YCTAHOBKH  TIOPOIIKOBO-TIEHHOTO
TYIICHUS.

[Moxaporymamuii 3¢pPexT MOPOIIKOBBIX CPEJICTB OOECIEUMBACTCA 34 CUET
M30JISALMK TBEPABIX TOPSIIUX MOBEPXHOCTEH U MKUIKOCTEHW OT IOCTyNa KUCIOpOoaa
BCJIEJICTBHE OOpa30BaHMsI BSI3KOM MOJMMEPHON IJIEHKW Ha rpaHulle pazjaena (das;
MpEKpaIEeHUs] [EMHBIX PEaKIUid TOPEeHHS W3-3a WHTUOMPYIONIEro BIUSHUS Ha
AKTUBHBIE EHTPHI MJIAMEHH; OXJIXK/ICHUSI 30HbI TOPEHUS U3-3a 3aTpaT TEIJIOTHI Ha
HarpeBaHWe YAaCTHUI[ TMOPOIlKAa, WX I[UJIABJIIEHHE, YAaCTUYHOE UCHApEHUe W
XUMUYECKOE PA3JIOKEHHUE.

Haubonee 3(ppekTHBHO NMpUMEHEHHE MOPOIIKOBBIX CPEJICTB B HayajabHOU
cTamuu pa3BuTHs moxapa (00sr9ao 10 30 MuH).

Puc. 7.1 — Ornerymutens nopomkoBslil maxtabiii OIIII-10T

[IpyHIMIT ~ OEWCTBHS ~ TOPOIIKOBBIX  OTHETYHIMTENIEM  OCHOBAaH  Ha
WCIOJIb30BAHUN JHEPTUM CXKATOTO BO3AyXa WM CHEUUAIBHOTO YCTPOWCTBA IS



BBIOpOCA M3 €MKOCTH  OTHETylIiamiero mopoimka. Heckoapko  pydHBIX
OTHETYLIUTEJIEH MOTYT TaKK€ HCIOJIb30BaThCS sl JUCTAHIIMOHHO-0ObEMHOTO
TymieHus. J{Jig 3TOro mopoIiok U3 OrHETYIIUTENEH BBIMTYCKAETCS B BEPXHIOKO YacCTh
BHIDAaOOTKM B HampaBJIEHUU [JIBIDKEHUS BO3JyXa OOBIYHO B JBa Mpuema C
uaTepBaioM 10-15 ¢. OO0bemHas orHeTymiamas KOHICHTPAIUS TOPOIIKA B CPEIl-
HeM paHa 0,1 xr/mM3, mosTomMy mns ee oOecmedeHHs OJDKHO IPUMEHSTHCS
OJIHOBPEMEHHO HECKOJBKO OTHETyIIHTeNnel. X KOIM4ecTBO 3aBUCUT OT CEUCHHS
BBIDAOOTKM M CKOPOCTHM BO3JyXa, M B OCHOBHOM [iJii MEPBOM oOdYepenan He
npeBeimaer 15, mus Bropoi - 10 ormerymmreneit. Hampumep, B BhIpaOOTKE C
ILIOLIABI0 CEUCHHS 8 M? KOIHYECTBO OTHETYIIUTENICH TTPH CKOPOCTH BO3yXa 2 M/C
JUIS TIEpBOM OYepear paBHO 5, Il BTOpol - 3, a mpu 4 M/C COOTBETCTBEHHO
cocrapmsitor 11 w 7, a must 12 M° oTu 3HAueHWs i YKa3aHHBIX CKOPOCTEU
COOTBETCTBEHHO cocTaBisitoT 8 u 4, 15 u 9. Ilpu HEOOXOAMMOCTH yKa3aHHBIN
MOPSIAOK TPUMEHEHHS PYYHBIX OTHETYIIUTENIEH MOBTOPSETCS.

Haxopnsmuecst Ha ocHareHn py4dHbie mopomkossie oraeTymuTemu OITHI-10,
OI1-100, OIIII-10I" yandummupoBanbl. OCHOBHBIEC Y3JIbI: MUIUHAPHUUESCKUI COCY/T
BMeCTUMOCTBIO 10 11 /uIsl OrHETYIIAIIEro MOPOIIKa, 3allOPHOE YCTPOMCTBO, YAAPHO-
CITyCKOBOE€ YCTPOMCTBO JIJIsl HAJIEKHOT'O BCKPBITHS Oa/IOHA CO CHKAThIM BO3J1YXOM
WJIU 3aMyCKa ra30reHEepUPYIONIEro yCTPONCTBA, 3JIacTHUYHAsT MeMOpaHa-phIXJIUTEINb
nopouika, cuoH JUisl BbIAAYM MOPOIIKA U3 COCY/Ia, TMOKUM pyKaB C PaCIbUIUTEIIEM.

B  pyunom  ornerymmrene ~ OINII-10I" (puc. 7.1) npuMeHeHO
ra3oreHepupyromee yCTPOMCTBO, B COCTaB KOTOPOrO BXOASAT HWHULIMATOP-
BocrutameHuTennb w20 TabneTtok Ha  OCHOBE  HHUTpaTta Kaimus U
dbenondopmManbIeruiHON CcMOJBI. 3alyCK Tra30r€HEePUPYIOLIEr0  YCTPOMCTBa
o0ecrneunBaeTcs CrelualIbHbIM yIAPHO-CIIYCKOBBIM MEXaHU3MOM U IIPOOONHUKOM.

Puc. 7.2 — Ornerymutens nopomkoBbiii maxtabiii OITHI-100



Puc. 7.3 — YcranoBka mopomkoBoro noxkaporymienus maxTtHas Y I1I1-1000

B nepenBmxkHBIX ycTaHOBKaX (pHc. 7.2; 7.3) BCIy4YHBaHHE U BEIOPOC MOPOIIIKA
U3 €MKOCTU OCYIIECTBISIFOTCS CXKAaThIM BO3JAYXOM, IPUYEM MOPOLIOK MOCTYNAET B
HaMOPHBIN pyKaB, B KOHIIE KOTOPOTO UMEETCS MUCTOJIET, YIPABISIEMbINH BPYUHYIO.
N3 Hero oOBIYHO MOPOIIOK BBIOPACHIBAETCA HA OdYar MoXKapa MPEPHIBUCTHIMU
ctpysimu. [lpu TymeHun koHBelepHas JIeHTa JOJKHA 00padaThIBaThCSl TOPOITKOM
c o0eux CTOpOH, HauWHasi C HIKHEH BeTBU. CKIAIUPOBAHHBIE TOPSIIUE
Matepualbl nociie 00pabOTKM MOPOIIKOM HEOOXOAMMO pa3Ouparh U MOJBEPraTh
MOBTOPHOM 00paboTKe.

Y CTaHOBKH Tak)Ke MOTYT HCIIOJIB30BATHCSA JJIT 0OBEMHOTO JHCTAHIIMOHHOTO
TYIICHHSI TIO’Kapa ¢ co3anneM obJiaka u3 mopomika ¢ kKoumentpamueit 70-150 /™M
B IIPOXOASAIIEM BO3ayxe. YcTaHOBKa ‘Buxpp’ obecrneunBaeT mojaady B CHYTHBIM
MOTOK BO3JyXa HE MeHee 2,5 Kr/c Mmoporika, a 1Mo BEHTHIAIUOHHBIM TpyOoam @
500-600 mm - 1,0-1,2 kr/c. JlanpbHOCTH TTOIa9X OTIPEICISICTCS IUIOMIAIBI0 CeUSHUS
BHIPAaGOTKH M CKOPOCTBIO CTPYH BO3ayxa. Tak IPH IUIOAAH cedeHds 6 M° u
ckopoctu Bo3ayxa 1,5 m/c mopomok I[1-2AI1 MoxHO MoAaTh Ha paccTossHHUE 28 M,
npu 2 m/c Ha 33 M, a pu 8 M® cooTBeTcTBeHHO Ha 17,5 1 24 M. B BbIpaboTKax C
IUIOMABIO CeUeH s Goree 8 M° PEKOMEH/YeTCs IPUMEHSTh [BE YCTAHOBKH. IIpH
mromany cederns 10 M° U CKOPOCTH BO3xyxa 2 M/C HAIBHOCTb IOJAYH ABYMS
ycTaHoBkamu 35,5 M, a ipu 2,5 M/c - 43 m.

[Ipu oOpyiieHusix B FOpHOM BBIPAOOTKE, OOJBIION €€ 3arpOMOXKIECHHOCTH,
nojady IMOpoIIKa ycTaHOBKOW “Buxps” uenecooOpa3HO OCYHIECTBIATH IO
BEHTWISIUMOHHBIM TpyOam. B ycraHoBke “Buxpp’ yCTpOMCTBO cMecHTENs
OKa3bIBa€T 3HAYUTEJIBHOE CONPOTUBIECHUE BEHTWIATOPY, YTO  BBI3BIBAET
YMEHBUIEHUE NAJBHOCTH MOJAa4M. DTOT KOHCTPYKTUBHBIA HEAOCTATOK YCTPAaHEH B
ManorabaputHoM yctpoiictBe “Buxpp-T’, pekoMeHIyeMOM, B OCHOBHOM, JJis
nojauyv TMOpPOLIKAa TMpU TYIIEHUM ToXKapa B  TYNUKOBBIX  BBIPAOOTKAX
OPOTSHKEHHOCTBI0O 10 450 ™M B BEHTWIIIMOHHBIM TIOTOK, CO37aBAaEMbIN
BeHTwiIITopoM BMII-8 nimu CBM-6M (BM-6). DddexTuBHas TaIbHOCTh MOJAAYH

nopomka [I-4AIl Bentunmaropom BMII-8 mocturaer 700 M, a BEHTHIATOPOM
CBM-6M - 400 m.



JI7ist TynieHus mokapoB Ha 000pyAOBaHUU YIIIEpa3pe30B, HA JIECHBIX CKIIA/IaX,
oOoraTuTenbHbIX (padbpukax, HAAUMIAXTHBIX 3/@HUSX, B KOTEJIbHBIX WU JPYTrUX

00BbEKTaxX MPUMEHSETCS MOKAPHBIA aBTOMOOUIb TopoiikoBoro Tymenuss AIIK Ha
mraccu ['A3-66.

On obOecneunBaeT Tmomady 3-4 Kr/C TMOXApOTYIIAIIETO TIOPOIIKa Ha
paccrosiaue 10 70 M 1 BBICOTY 710 35 M.

YcTaHOBKa MOPOLIKOBO-NIEHHOTO Tmoxkaporymenus IIIIY  crapsokaercs
noporikoM [1-4AITl wnm T1-2AIl. YcTaHOBKa CMOHTHPOBaHA Ha TEJEKKE MAXTHOU
BaroHeTku BI'-3,3 Ha kometo 900 mm. [Ipu mucTaHIIMOHHOM TYIICHHH TOXKapa C
nomorpio ITITY BHavane B Teuenue 15-20 MuH mmogaeTcs MOPOIIOK ¢ pacxoaoMm 4-
5 kr/c. YCTaHOBKO# MOKHO MOAAaBaTh MOPOIIOK B CITYTHBIN MOTOK BO3yXa WU 1O
TpyOompoBoay. B mepBom ciywae mpu pacxozie Bo3ayxa mo BwipaboTke 10 M/c
TanbHOCTH mmogauu nopomika [1-2AI1 paBHa 45-60 M, BO BTOpOM - IIPU JTHAMETPE
Tpy6 600 mm - 300 M. 3areM YCTAaHOBKY BBIKJIIOYAIOT, CHHUMAIOT KOHYC-
MEPEXOMHUK M TMOIKIIOYAIOT CaMOYIUIOTHSIONIYIOCS TIEPEMBIUKY, Yepe3 KOTOPYIO
MO/IaeTCs TMEeHA C MMOMOIIBI0 BEHTWIsITOpa. [Ipr HEOOXOUMOCTH TEHY MOAAIOT 110
BCHTWISAIMOHHBIM TpyOaM. MakcuManbHass MadbHOCTh TOJAaYUd TICHBI  TIO
TpybonpoBoay auameTpom 600 mMm paBHa 160 M mpu mpomusBoauTensHocTH 8—10
M°/c u kpatHOcTH TieHsr 400-600.

L exngeckine XAPARKTEPHCTHRH HOPOIHKOGREIX CPCACIB NORAPOTYIHICHIH

QILl-1o Of1-10ds Crlbinn-noi
BuecTumocTh cocyda, . ..., S |04+ 3 [0+0.5 10+0.5
Macca orserywalero nopowka, kr. .. B0 5 HAkS | ]
Pacxoa nopouika, krfc ... . e 0,3 0.6 0.6
Orueryiaag ciocoGHOCTL N0 TYLICHIID, M2, He Metes:
JEPCRHHHBIE WATARKH .. ..o 0 5 5
MBI vt i i R A R L SR 5 i f
KOHBCHePHAR ek . ..., . e s 2 2 2
[ PO T T LEOCTL MOTAYH MMHHML LHAR, C ... ... ... .. (] 12 12
A HMHa CTpyH OFHETYINAWETO NOPOILIKA MEHHMATRHAR, M . 7 7 Fl
Bpess super i uBHOO TyeHua ¢ MoMenTa BOIHHEHOBCHIA
LG P MBI e e e e I T 10-20 10-20 10-20
Macca orsenyidens nosmas, ke, ve Holes R D 14 [4 4
Pabovee masnenne B cocvae, Mlla . e 1.2 L-1.4 FO-14
Jmua pykasa, M . . P, 0.7-0.% 07408 0,745
Cabapeerimie paisep, s
B o s T S T 04 6lu 610
BHIMETE DG I e, oo st e L 63 163 165
£ R - - -
D s e T e

LUHPHHE KOTEH. MM . i e



CHTTRLE-100 Yn-1%o0 WITLLE-500 WITLEL-0 040 “Huxps” “Hnxpe=T" I

100£0,5 30420 31020 LO00= LM
{1ma cocy i)
8045 25010 300420 1000+100
3 4 (B pesive Ne ) 4 4 56 (upn paboTte 2-25 1 +0,5 4-5
1,318 {6 pownme Ne 2) OUTHHAM TTHCTOAETOM)
150 30
150 300
20-25 (B pewnme No 1) 60210 120420 18020 (npys pabore He orpanydena
4560 (& peasye Ne 2) O, MM MHCTOIICTOM)
16 15 13 15
40-60 40-60 40-60 60-120 60-240 60-240  300-360
177 1035 1750 210K H) 12 300
(53 BeHTH- (Be3 BEHTH- (B KOMIT-
NRTOpA)  JMTOpa)  jeKTe)
0,6 1,0 1.0 0,406 - -
10 20 20 20 ~ - -
(Ba pykasa) (nea pykapa)
1060 1400 | 450 1450 1155 560 1600
400 = .
620 2000 2800 2700 1615 340 280X
700 834 1150 150 995 730 | 280
600 900 - 900

7.2 IleHHble cpeaCcTBA MOKAPOTYIIEHU S

JUist TymieHus! MOA3EMHBIX TMOXApOB MPUMEHSIETCS BO3AYIIHO-MEXaHUIeCKas
M HWHEpPTHAs IE€HA pPa3JIMYHOM KPATHOCTH M YCTOMYMBOCTU. KpaTHOCTH NEHBI
IpeAcTaBigeT cOO0M KOJMYECTBO OOBEMOB IEHBI, OOpA3yIOLIECICS U3 €IUHULIBI
o0BbeMa pacTBopa neHooOpasoBatels. PasnmuyaroT neny uuskoi (50), cpenneii (50-
300) m BoeicOokoW (300-1000) kpaTHOCTH. YCTOWYHMBOCTH TIICHBI JUIS IIEJICH
MOXKapOTYyIIEHUS] OOBIYHO HE MpEBBIMIAaeT 2 Y, OHAa 3aBUCUT OT COACpPXKaHUS
NEeHO00pa30BaTeNs, TEMIIEPATYPhI CTEHOK BBIPAOOTKH, KECTKOCTH BOJIbI, CKOPOCTH

BO3lyXa.

[lena, mokpseIBaroiiasi TOPAIIYI0 TOBEPXHOCTh, OJOKUPYET AOCTYI KUCIOPOIa
Y BO3/lyXa K HEW M OKa3bIBAET OXJAXKIAMINI 3P (deKT Ha Topsiue MaTepuanbl 1
CTEHKHM TOPHBIX BbIPAaOOTOK. BBUIYy BBICOKOW MPOHHMKAIOIIEH CIOCOOHOCTU TEHa
MOYKET MOJABAThCs B TPYAHOAOCTYNHBIE MecTa. [lo XapakTepy BO3/IE€UCTBUS NEHY
MOXHO OTHECTHM K MOXapOTYIIAlUM BEIIECTBAM IUCTAHIIMOHHOTO OOBEMHOIO
TymeHus. M3-3a 3MeKTpONpPOBOHOCTH TMEHBI 3aMpPEIIAETCd €€ MPUMEHCHUE IS
TYUIEHUS 3JIEKTPOOOOPYAOBaHUS U Kabesell, HaXOAIUXCS O] HAMPSXKEHUEM.



[Ipy TymieHWH MOXKapoB B TYMUKOBBIX BBIPAOOTKAX W Kamepax OOIbIIHX
0o0BEeMOB, a Takke B KyIoJiax IeJIecOo00pa3HO TPHUMEHITh TIEHY CpeaHen
KPaTHOCTH, a TPH HEOOXOJUMOCTH OBICTPOTO 3arOJHEHUS BEPTUKAIBHBIX W
HAaKJIOHHBIX BBIPAOOTOK TI€HA BBICOKOW KPAaTHOCTH MOXET MPUMEHSTHCS TIpH
CKOPOCTH BOCXOJSIICH cTpyn Bo3ayxa He O6onee 1,0-1,5 m/c, a mpu ckopocTsix 10
2,5 M/c omKHA TPUMEHSIThCS TIeHa cpefHeil kpaTHocTH. OObeM TIEHBI, KOTOPBIN
HEOOXOMMO TIOJIaBaTh B BHIPAOOTKY, paccUuThiBatOT. Ecnom mocie momadm
pacdyeTHOro oObeMa MPOUCXOAUT OYCHb MEJICHHOE pa3pyIIeHUEe IEeHBI, TO
HEOOXOIMMO YMEHBIIIUTH JIOJII0 TIEHOOOpa3oBaTenst B pactBope 10 1,5-3,0 %, uto
CHU3UT €€ YCTOWYMBOCTh, W TMIOCJICAYIOMAs TEepUOANYECKass Iojada TICHBI
MO3BOJIUT YCKOPUTH OXJIQKICHUE 30HBI TOPEHUS U CTEHOK BRIpa0OTKHU. BrimroueHme
B pabOTy TeHepaTopa I BOCIIOJHEHUS Pa3pyIIAOMIEHCs TICHBI TIPOU3BOIUTCS 10
MCYC3HOBEHUS SBHBIX MPU3HAKOB TOPEHUSI.

[To Mepe 3amoiHEHHMsS BBIPAOOTKH IIEHOH COKpAIaeTCsA pPacXoJ BO3ayXa
BILIOTH JI0 MPEKpaIleHUs MpoBeTpuBaHusi. [103ToMy B ra3000MIbHBIX BEIPA0OTKAX
HeoOXomuMa pa3pabdoTKa M OCYIISCTBIACHHE Mep 10 MPESAYNPESKICHHUIO
oOpa3oBaHHs B3PHIBOOIMACHBIX CKOIUICHMH Tra30B (MeTaHa, OKCHIa YIJIepoja,
BOZOPOJIa).

OCHOBHBIMH ~ y3JIaMH  YCTAHOBKHM IS  TOJYYEHHUS TICHBI  SIBIISIOTCS
MEHOCMECHUTENh, €MKOCTh JUIsI TIEHOOOpa3oBaTesi, MEHOTCHEePaTop, MOKAPHBIN U
COCIMHUTENbHBIN pykaBa. [IpuHuun paboThl YCTAHOBKM TaKOW: 3a CYET Hamopa
BOJBI, 3a0MpaeMoil W3 TOXKAPHO-OPOCHUTEIHLHOTO TPYyOONPOBOAA, MPOUCXOIUT
JI03UPOBAHHOE TIOJICACBIBAHUE W3 €MKOCTH MEHO00pa3oBaTeliss B MEHOCMECUTETh
(mepenocnoit tuna I1C-1, TIC-2 u [1C-3) u nogada pactBopa neHOOOpa3oBaTelis B
neHorenepatop. [isi Bcex TUIIOB IEHOCMECHUTEINEH pabodee TaBIICHUE BOIBI IEpPe]]
HUMH JT00KHO paBHATBCS 0,7-1,0 MlIla, a 3a aumu - 0,45...0,005 MIla, no3upoBka
nenooOpazosatens Tuna [10-1 - 4-6 %. Pacxox pactBopa meHOOOpa3oBaTesl st
yKa3aHHBIX THIIOB IICHOCMecHTeled coctaBimsger 5-6; 10-12 m 15-18 I[MS/C;
YCIIOBHBIN JuaMeTp BcachiBaromero pykasa 16, 20 m 25 mm, Macca ¢ pykaBoMm
cootrBerctBerno 9,0, 10,0 u 9,9 kr.

B meHorenepaTtope ¢ MOMOIIBIO PKEKIMU BO3JyXa WJIM BEHTHISATOpPA Ha
ceTkax oOpa3yercss II€Ha, TpPAaHCHOpPTUpPyeMas U3 TeHeparopa C HEKOTOPOu
HAYaJIbHOW CKOPOCTHIO B BBIPAOOTKY WJIM TpPyOONPOBOMA, MOMKITIOYCHHBIA K
BBIXOJIHOMY OTBEpPCTHIO IEHOreHeparopa. Cxema TreHEpaTOpOB TMEHBI CpeaHein
kpatHoctu (['TIC-600 m I'TIC-2000) mpuBenmena Ha puc. 7.4, a GECCETOYHOTO
yCTpOMCTBA Jyisl oJydeHus: uneptHoit nensl Y W11 Ha puc. 7.5.



Puc. 7.4 — Ilenoreneparop tuna I'TIC:

1 — HakuHAs TaiKa, 2 — pacHbUIUTENbHAS POPCYHKA,;
3 — xoH(y30p; 4 — roproBUHA; 5 — pyuka; 6 — nuddy3op;
[ — HaKeT TeHePUPYIOIINX CETOK

Puc. 7.5 — YcrpoiictBo 111 nonydeHus nHeptHoil nensl Y UIT:
1 — matpy0oK; 2 — coequHUTENbHAs TOJIOBKA,
3 — YIJIOTHSIIONTUH y3eI; 4 — paclbUIUTENh; 5 — MOABOASIAs TPyOKa

Texunuecrne XaApAKTCPHCOTHREN NCHEBYX CPCICTH TYIWEHHH NOFKAPOR
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[Ipy TymeHun mokapa B TMPOTSHKCHHBIX TOPH3OHTAIBHBIX M HAKIOHHBIX
BBIpA0OTKaX MO MYTH MEpPEeMElIeHUs MeHbl K 320010 BO3MOXKHO 00pa3oBaHUE
BO3JIYIIHBIX MPOOOK, MO3TOMY II€HY BBICOKOM KpaTHOCTU LEIEecO00Opa3Ho Io-
JaBaTh MO0 BEHTWIAIMOHHBIM TpyOam. M3-3a BomHOOOpa3HOTO XapakTepa
pacmlpocTpaHeHHsI TEHbI MO0 TAaKUM BBIPAOOTKAM B WX BEPXHEW YacTH MOTYT
octaTeCcsl THerompe odard. OOBIYHO pPEKOMEHAyeTcs mocie 2-3 9 TOoJaud
MPOU3BECTH pa3BeIKy OOpabOTAaHHOIO y4YacTKa M JUKBUIUPOBATH OCTaBIIMECS
OYaru ¢ TMOMOIIBI0 BOJBI MIM PYYHBIX orHerymmreneil. Ilociae pemoHTa Kpemnu
ydyacTKa BBIpAOOTKM, TJA€ TOTYIICHBI BCE OYarn TOPEHHUs, IEHOTCHEpaTop
MEPEHOCHUTCS OJNIKe K 30HE TOPEHUs, HApallMBalOTCA BEHTUISIMOHHbBIE TPYObI
MoKapHbIE pyKaBa, BKIIOYAeTCs MEHoreHeparop. B Takoil mociemnoBaTeNbHOCTH
olepanyy TOBTOPSIIOTCS 1O OKOHYAHMS TYHICHUS TMOXKapa U OXJIAXIACHUA
BbIpaboTKHU 110 40 °C.

NueptHasi meHa mody4daeTcsi MNPU HUCHOJb30BAHUU Ta3000pa3HOr0 WIIH
KUJKOTO a3zota. Ee pekoMeHAyeTCs NPUMEHATh i1 YCKOPEHUS TYLICHHS
TPYAHOAOCTYIIHBIX O4aroB TOPEHUs, KyJa MEeHa MOJAETCs C MOMOIIbI0 YCTPOUCTB
YUII u VIII'B. JlocTaBka *XUAKOro a30Ta B IIAXTy MPOU3BOJIUTCSA B €MKOCTSAX
tuna [[TK 1,0/0,25 u IITA 1,0/1,6, ycraHOBICHHBIX Ha IUIAT(GOPME MIAXTHOM
BaroHeTku BI'-3,3 u o0ecreunBamuX Mogaqy *KUIKOTO a30Ta K MIEHOTCHEPATOPY
moa nmaeierueM a0 0,25 MIla. Bo3mokHa Takke mojgada WHEPTHOM IIEHBI C
MMOBEPXHOCTH MO CKBaXHWHAM. JInsg monydyeHus TEHbl y  CKBAXUHBI
YCTaHABJIMBAIOTCS aBTOTa3uuKamonnas yctanoBka Al'Y-2M unu mepeaBruKHOMN
razudukarop xujakoro azora [ITXKA-1,0-0,9/1,6, momaromue ra3o00pa3HbIi a30T
K YCTPOMCTBY JJIs OJTy4eHUsI MHEpTHOU neHnl Y UTT.

JluctaHuMoHHAas moAaya MEHbl 3a CUET ACNPECCHU B TOPU30HTAIBHBIX H
HAKJIOHHBIX BBIPA0OTKAX MPU HUCXOJAIIEM IMPOBETPUBAHUU OOECIIEUMBAETCSA C
noMoIel0 meHoreHepaTopHot mepembruku [II'TI-8. B BepaGoTke BO3BOAMTCS
pabouasi meHOreHepUpylolllas CeTka, Ha KOTOPYIO C MOMOIIBIO MOXKAPHOTO CTBOJA
tuna PC-I1 nabpacbeiBaeTcsi BOJHBIN pacTBOp neHooOpaszoBaTens. [logava neHsl B
BHIPaGOTKY uepe3 cerky pasHa 200-300 m°/mun Ha paccrosHue no 150-200 M B
3aBUCHUMOCTH OT CKOPOCTH JBHKEHHS BO3/lyXa MO BHIPaOOTKeE.

8 IABOPATOPHAS PABOTA Ne/. KOHCTPYKIUA
INNAXTHBIX IEPEMBIYEK U OBOPYOBAHUSA AJ1A UX
BO3BEJEHUA

HCJ’IB: HU3YUYUTh IIPUHIOMWII BO3BCIACHUA, MaATCpPHAJIBI, KJIaCCI/ICI)I/IKaI_II/IIO n
KOHCTPYKIHMIO HIAXTHBIX IICPEMBIYCK.



OCHOBHBIM  BHJIOM  H30JUPYIOIIUX  COOPYKEHUW  TIPU  BEJICHUU
TOPHOCIIACATENIbHBIX Pa0OT SBISIOTCS NepeMbluku. [lo Ha3HaYeHUI0 U CPOKY
CITY>OBbI pa3INYarOT MEPEMBIYKA BPEMEHHBIE U MOCTOSHHbBIC, B3PHIBOYCTOMUUBBIE,
BOJIOYIIOPHBIE U30JIUPYIOIIHE.

BpemenHnbie nepeMbIluKd OOBIYHO BO3BOJASTCS HAa CPOK OT HECKOJIBKUX CYTOK
10 roaa. Marepuai, n3 KOTOPOro COOPY’KaeTCsl MEPEMBIUKA, 3aBUCUT OT CPOKA €€
cinyx0b1. Haubosiee pacpocTpaHeHHbIE BUIbl BPEMEHHBIX NEPEMbIUYEK:

- BEHTWISITMOHHBIC TTAPAITIOTHBIC JIJIS1 BEIPAOOTOK C TUIOMIAIbI0 CEUeHUS 10 9,
15; 20 M? 11060i (hOPMBI CEUCHHS TIPU CKOPOCTH JBHIKCHIS Bo31yXxa He MeHee 0,5
M/C, YCTaHABIHMBAIOTCS 3a 2-3 MUH KaXJas IBYMs pECHUpaTOpIIMKaMH, Macca
3aBUCHUT OT TUNIOpasMmepa u pasHa 9; 15; 20 kr;

- IUTOBBIE W3TOTABIMBAIOTCS W3 JOCOK BHAXJIECT C TPOMA3KOH TIWHOM,
MOKPBITUEM TICHOIUIACTOM, JIATeKCOM ¥ PEKOMEHIYIOTCS B BBIpAOOTKaxX C
MIPUTOKOM BOJIbI O0JIEE 5 M/

- qypaKOBBIC BO3BOMSATCS B BEIPAOOTKAX C MOBBIMICHHBIM TOPHBIM JIaBIICHUEM
C IUIOIIABIO ceUYeHUs 10 9 M2 U yTJI0M HakJoHa j0 12°;

- OCTOHHUTOBBIC BO3BOAATCS BpyuHyro TommmHon 1,0-1,5 Oeronura B
BBIPA0OTKAX, HE MOABEPKCHHBIX OOJIBIIIOMY TOPHOMY JTaBJICHUIO;

- TUTICOBBIC BO3BOJATCSA MEXaHM3UpPOBaHHO TojmuHoW ot 0,8 mo 1,2 M B
3aBUCUMOCTH OT TUIOMIQJM CEUYEHUS BHIPAOOTKH OOBIYHO C MPEABAPUTEIBHBIM
BO3BEJICHUEM OIATYOKH;

- TICHOTJIACTOBBIC 00JAAI0T BBHICOKON MOMATIMBOCTHIO M U3TOTABIMBAIOTCS
MyTeM 3allOJTHCHUS TBEPACIONICH MEHON MPOCTPaHCTBA, OOpPa30BAaHHOTO MEXKTY
ABYMsI  OTPAXMAONIUMH WU pa30OpPHBIMA  METAIMYECKUMHU  IIATaMHU,
yctaHoBieHHbMY B 0,8-1,2 M apyr OoT apyra.

[locTosiHHBIE TEPEMBIYKKA TNpPEeAHA3HAYCHBl JJISI M30JISIUU  BBIPAOOTOK,
BCKPBIBAIOIIUX IJIACThI, OMACHBIX MO CAMOBO3TOPAHUIO YISl WU MPOUJICHHBIX 1O
HUM. OHHM BO3BOJSATCS BPYUYHYIO MJIM MEXAaHU3UPOBAHO, B 3aBUCUMOCTH OT BHUJA
MIPUMEHSIEMOTO HETOPIOYEro MaTepuana: Kupnuda, 0eToHuTa, 6eToHa, OETOHUTA C
3aM0JIHEHUEM MIEHOIJIACTOM IIPOCTPAHCTBA MEKY ABYMS IIEPEMbIUYKAMU.

B3ppIBOyCTOWYNBBIE TIEPEMBIYKA BO3BOIATCS TPH JIMKBUJAIUU TI0KapOB
METOJIOM H3OJISIIMA HAa METAaHOOOWIBHBIX MIaxTax. MeCTO UuX BO3BEICHUS
OTIpEJICIISIETCSI PACUETOM 3HAuYeHUs O€30MaCHOTO PACCTOSIHHS 0 H30BITOYHOMY
JaBJIeHUIO BO PpoHTE yaapHOU BosHBI, mpuHuMaemoro paBHbM 0,006 MIla. Onn
BO3BOJMITCS W3 OCETOHA WM IUIACTU(GUIMPOBAHHOTO THIICA C TIOMOIIBIO
CHEHUAIBHBIX YCTaHOBOK TOJIMHON OoT 1,0 1o 4,5 M B 3aBUCHMOCTH OT CEUCHUS
BBEIPAOOTKH BUEPHE U MpeJiesia MPOYHOCTH MIPUMEHIEMOTO MaTepHaIa.

[lepeMbruk MOTYT OBITH TIIyXUMH, €CJIIM OHHM CYIIECTBEHHO HE BIHUSIOT Ha
MPOBETPUBAHKE  BBIPAOOTOK  HM30JMPYEMOro  y4dacTka, M C IpoeMaMH
(ctangapTHbIMM, OOECIEUMBAIOIIMMHU TIPOXOJ Yepe3 HHUX TropHocHacaTeis B



pecriuparope). M3onupyromue MepeMblYKH C MPOeMaMd OOBIYHO BO3BOISTCS
OJTHOBPEMEHHO B BBIPA0OTKAaxX € MOCTYNAKOIIEd Ha aBapUWHBIA YYacTOK U
HCXOIAIIEN U3 HEro CTPysSMHM BOo3Ayxa. lIpm BbICOKON TeMmeparype MCXOIAIIYIO
CTPYIO PEBEPCHUPYIOT, MOCJIE YEro BO3BOIAT MEPEMBIUKY B 3TOW BBIPAOOTKE; MpPH
OTKPBITOM IIPOEME BOCCTAHABIMBAIOT HAIPABJICHUE NPOBETPUBAHUS U BO3BOIAT
IIEPEMBIYKY Ha IOCTyHNawIleW crTpye Bo3ayxa. llmomanu mpoemMoB m pacxon
BO3/yXa B IIPOLECCE BO3BEIACHHS IIEPEMBIYEK ONPEACIAIT CHEIUAIbHBIMU
pacyeTamu.

Jlis nokanmm3anuu QpoHTa IUIAMEHU M YJAapHOW BOJIHBI MOTYT BO3BOJIUTHCS
MITPEHTeIbHBIC TIepeMbIukd. [lpw 3ameranvyi B KPOBJE JIETKO-OOPYIIAOIIHXCS
Mopoj W3 HUX Ha MpoTsbkeHuu He MeHee 10 M co3maeTcs OGapbepHas mepemMbIuka,
3a KOTOpoW Ha ymameHun He Ommxe 15-20 M BO3BOAUTCS W30JIUPYIOMIAS
MepeMbIUKa.

[Ipy TyumieHMM NOA3EMHBIX MOXKAPOB IMOJATOILNICHUEM M IIPU OIMACHOCTHU
MpOpbIBA BOJBI B BBIPAOOTKY BO3BOMASITCS KIMHYATHIC WU UUJIUHIPUYECKUE
BOJIOYTIOPHBIE TEPEMbIYKA U3 OeToHa. WX TOJNIMHA ONpenenseTcs pacueTHBIM
MyTEM B 3aBUCUMOCTH OT Pa3MEpOB W yTIJjla HAKJIOHA BBIPAOOTKH, OXKHUIAEMOTO
Haropa BOJAbl U MPOYHOCTHBIX XaPAKTEPUCTUK MATEpHUaja MEPEMbIUKH Ha CXKATHE
Y Ha CpeEs3.

OOGopynoBaHue ISl TOAAYU THUTICOBBIX M IIEMEHTHBIX BSDKYIIMX paboTaeT Ha
3JICKTPUYECKON U MHEBMATUYECKOU YHEPTUH.

Komrmutekcol «Temn» (puc. 8.1) ¢ pa3snmuvHON JaTbHOCTHIO MOJa4d TUIICOBOTO
BSDKYILETO PAacTBOpa M OETOHHBIX CMECEe NPUMEHSAIOTCS IJis1 JUCTAaHIMOHHOIO
BO3BeICHUSI 0€3BpYOOBBIX B3PHIBOYCTONYUBHIX U H3O0JIUPYIOIIUX IMEPEMbIYEK, B
TOM YHCJIE B IIAXTaX, ONACHBIX IO ra3y W IbUIM, & TAKXKE 3aIMIOJHEHHUS KYIOJOB U
MyCTOT 3a Kpembld W B OOpymieHHOM MaccuBe. KoMmIiekc cocTouT u3
AJEKTPOJBUTATENSA,  3arpy304HOM  BOPOHKH, CMECHUTEIIbHO-HArHETATEIbHOIO
arperarta, ImyJIbTa yHOpPaBJICHUS, MEPEKIOUaTeNsi MOTOKA, JaT4hKa YpPOBH,
U3MEPUTEIBLHOTO YCTPOMCTBA, OJOKa pachpeieieHus, LIUJIAHTOB U IMOXKapHBIX
PYKaBOB.

Puc. 8.1 — Kommekc A AMCTAaHIHOHHOTO BO3BEACHHS 0€3BpYyOOBBIX
nepeMbiuek «Temm-500»



Texmreckne xapakTepucTHY 000PY/I0BAHNA [LVIA NOJA4H IHICOBBIX W HCMEHTHBIX BAA YUY

ATpernThi Komiviewc
“Mowosur-1" “IMuesmonnr” “Tesan-500™

[Mogaua pactBopa, M¥4 .. .......oovevnnn. 8 B+1 9
Jassenns varvetanns, MITa . ............. 1,0+0,05 1,0+0,05 1.0
JamHocTs nogayM pacTeopa 500 wm nnactudMuHpoBaH-
MO FOPHIOHTAIM, M . .. ..o e 50 50 HOIO pacTeOpa
MouHocTs ViekTpoasMraTend, kBr . ... ... |5 . 15
MouHoCTs nHeMomHratens, kBr.. ... - 18,5
HoMHHAILHOE JJaBIIEHHE CHATOTD
poamyxa, MIla.............. 04 _
Macca oGugad, k. .. 444 420 3600

Arperat “Mononut” (puc. 8.2) mpeaHasHadeH Al MOJA4YM PACTBOPOB Ha
paccrosiHue 710 50 M B OCHOBHOM JIJIsl 3aIIOJTHEHUS KYTIOJIOB, ITyCTOT M BO3BEICHHUS
B3PBIBOYCTOWYHMBBIX THUICOBBIX MEPEMBIYEK TMPHU BO3MOKHOCTH yCTAHOBKH
o0OpynOBaHUSI BOJHM3H COOPYKA€MOW TIEpPEeMBIYKH. Arperat COCTOUT U3
CMECHUTEIbHO-HarHeTaTeIbHON YCTAaHOBKH, PAacTBOPOIIPOBOJIA, IIEPEKITI0YATENs

IMIOTOKA U ITyJIbTa YIIPaBJICHHA.

Puc. 8.2 — Arperat «MoHoIHT»

S

Arperat “ITneBmonut” (puc. 8.3) mpuMeHsieTCs B IaXTaX, OMACHBIX I10 a3y
NbUIM, UMEIOIINUX MHEBMATHYECKYIO SHEPrui0. KOHCTPYKTHBHO M MO HA3HAYEHUIO
OH aHaJloruyeH arperary “MoHoaut”.

uc. 8.3 — Arperar «[IneBmonmuT»

~ 42 ~



9 ABOPATOPHASA PABOTA Ne8. CPEACTBA
MEXAHHU3ALIUU T'OPHOCIHTACATEJIBHBIX PABOT

Lenb: u3ydyeHue cpeAcTB MEXaHU3ALUU TOPHOCTACATEIbHBIX pa0doT.

Ha3nauenue: ynydiieHue CpeicTB TpyAa M MEXaHU3ALMU MPU BHIMOJIHEHUU
rOpHOCIIAcaTeNIbHBIX PadOT.

B mpomecce BemeHus ropHoOcCHmacaTelbHBIX pabOT HEOOXOAUMO pazOupaTh
3aBajbl B TOPHBIX BBIPAOOTKAX, MEpeMellaTh U TPY3UTh MACChl BBIOPOIIEHHOIO
yIJig ¥ TOPOJIbI, JOCTaBISATh Pa3IUYHbIe MaTepuaibl aBapUUHOTO HA3HAUYEHUS U
TEXHHUYECKHUE CpeACTBa  MOXKAPOTYIICHHUS, WHEPTHU3AINH, BO3BEJICHUS
B3PBIBOYCTOMYUBBIX W M3OJHUPYIOMIUX TEPEMBIYEK M APYIYH CHEIUATbHYIO
TexHuKy. Jlig MexaHuzanuumu TPYJOEMKUX TOpHOCHACATENbHBIX padoOT Ha
ocHamieHnu noxapasaeneHuii 'BI'CC uMeroTcs KOMIUIEKCHBIE M CHEIUAJIbHBIE
TEXHUYECKUE CpEJCTBA 3apyOEXXHOTO0 U  OTEUYECTBEHHOTO  MPOU3BOJACTBA
(royTaHICKON (UPMBI «XO0JIMATPO» M JIYTAaHCKOTO 3aBoja «[ OpU30HT).

JloMkpat ruapaBanyeckui auctaninonnsiid JII'] (puc. 9.1) npennasunaden
JUTSl TOIbeMa U TIEpeMENIeHuUs TIbI0 Mopoabl U 00opyaoBaHus. [Ipumensiercs B
maxrax J1000M KaTeropuu Mo ra3y U MbUIH.

Puc. 9.1 — JTomkpar
THUJAPABINYECCKUN TUCTAHIIMOHHBIN

A1
Texmeckne xapakrepuerunn AN

I'pysonogpesuocte, kH ... ... ... ... .. NPT R ; 100-200
HauajibHas BLICOTa HCIIOTHHTOLHOIO
opraHa He3 onopHoil FONOBKU, MM . T— N i B0
Bricota nojsema, Mm:

npu Harpyske 10 100kH . ... .. e e e 70

npuuarpyske 100-120xkH ...... ... ... ... .. R e R R 35
PaDouas mMHWIKOCT . .. .. ...t i eeieieiieeee .. Macao H20
O6nem paboueit KHIKOCTH, /1. ... ...... ... R S R 0,7

Jannenne pabovei KHIKOCTH
B HarHeTaTeMmHOM cHcTeme, Mlla
Macca, kr. .. o000

s [
= LA



TpyOonpoknamuuk ropHocrnacatenbubii TI' (puc. 9.2) mpumensercs s
KU3HEOOECTICUeHHUsT JII0JIeH, OKa3aBIIMXCS 3a HEMPOXOJAMMBIM 3aBajoM, IS
MOJayd  OTHETylIallMX MaTepuajoB B  TPYAHOAOCTYIHBIE MeCTa, JJIs
JUCTAHIIMOHHOTO  O0TOOpa mpoOd BO3AyXa H  U3MEPEHUS  TeMIepaTyphl.
[IpoxnaawsiBaeTcss TpyOONMpPOBOA METOAOM MPOJABIMBAHUS U 3a0MBaHUS yepes
oOpymieHHbIe Mopoasl mpu KyckoBatocTu n0 0,5 m. [IpoxmanbiBaeMbrii TpyOHBIH
CTaB CHa0XE€H BMEpPENM CIEIUATbHBIM HAKOHEUHHUKOM, KOTOPBIA 3aTaJKHUBAETCS
YIApHO-MIOJAIOIIMM  MEXaHU3MOM, padoTaroIIMM Ha CXXAaTOM BO3JyXe OT
Y4aCTKOBOM MHEBMOCETHU WJIN IIAXTHOW NEPEIBUKHON KOMIIPECCOPHOU CTAHIINH.

Puc. 9.2 — Tpybomnpoxiiaguuk ropHocnacateabHbiid TT°

Texnnueckue xapakrepucruxn T
CKOpOCTh ITPOKIATKH tpvBHoro cTapa, M/u:
(10 0OPYIICHHOI M Pa3phIXIEHHON nopoje . . SRR O AT {7 {7-20
110 YT/IO 10CTE BHE3ANHOTO Bpibpoca . ... .. e e 25-30

MakcHMATRHAA JUTHIA [IPOKIAIKH TpYOHOTO cTaBa, M:

no OGPYIEHHON H PasPLIXICHHON NOPOIE . . ... .oovnveee e 35

(10 YT71K0 MOCTIe BHEIANHOTO BLIOpoca . . ..o v R 45
Tarosoe (TONMKaloLLee) YCW e MUIPOLLTHIIPOB MTPH MAKCHMATTbHOM 100
paBouen aabieHim kiukocri 10 MIla, kH ..
M OILHOCTE ITHERMOIBHTATCTA CTANIHI NHTAHHA, kBt ............ e 30
PabGoMast mHAKOCTb .. .o.ovaveoo-ns i Magio MA5A s AMFITO
[aGapHTe! YIAPHO-TIOAKOLIEr0 MEXAHHIMA, MM . ... oo v s 2700m680x 3210
Macca YIaPHO-TIOIAKOLICTO MEXAHMIMAL KL . oooun s 335



I'uapoxmun '] (puc. 9.3) npemHazHaueH i1 HEB3PBHIBHOTO pPacKalIbIBAaHUS
KPYITHBIX TTOPOJI U OETOHA, OTPBIBA MOPOJIBI OT MACCUBA U ApYyrux pabot. [Juamerp
pabouero oprana I'J] - 40 MM, TpeOyromuiics quameTp mHypa - 43 MM H JTHHA -
360 mm. Macca wmmna - 10 xr, ycmnme paspeBa - 700 xkH, cymmapHsbIii Xxo7
kmuHbeB - 140 MM, a pa3nBwkHBIX ek - 10 M. [Ipumensiercs BMECTE c
nomkparom JI'/].

Hacoc TUAPABINYECKUM H-80 npeaHa3HauCH JUTSt MATAHUS
THJIPOMHCTpYMEHTa (JIOMKpAToB, Kycayek H Jp.). SIBIseTcs JBYXKaMEPHBIM
HACOCOM C aBTOMAaTUYECKUM MEPEKIIIOUCHUEM KaMep, CHA0KEeH PYyYHBIM M HOKHBIM
MIPUBOJIOM.

Puc. 9.3 — I'mapoxmun I'/]

Texuuwucckue tannpie H-80

Hasnenne, MIla, He bosee

NepBoil CTYNEHN 12

WEOPIOM CTIVIIEHM . oo conm i3 2o o e i o g i = S m e g % orn x s i 20
Pafiounii oGbeM kamep, cv®

HCPBORCTYICHH ... .. .ooooenns ” T e 224

BTOPOIL CTYITEHN . 2,5
Byecrimoers Gaka, oM. oo G WA i 2500
Patouan wuakoets . ... Iy B A A . Macno H20A
I'aBapumiia B TPAHCTIOPTHOM COCTORHHH, MM . ... ... : P R [ o AT 200 160
Macca, kr. ., s — . 9



10 JABOPATOPHAS PABOTA Ne9. YCTPOMCTBO U
OPT'AHU3ALIIUA PABOTbBI TOPHOCITACATEJIBHOI'O

I'OPOJIKA
enb: HU3YUYHTh YCTPOMCTBO rOpHOCMACaTENbHOTO ropojka
BOCHHU3UPOBAHHBIX ropHOCTIacaTeIbHBIX JacTei YrOJIbHOU

MNIPOMBIIIJICHHOCTH.

JIns TOBBINIEHUS TIOCTOSHHOW 0O0E€BOW TOTOBHOCTH, MOBBIMICHUS
npodeccruoHanmn3Ma, HCHOJHUTEILHONW JIUCIHUIJIWHBI, KOHIIEHTPAIlUH W
cpeacts no pemeHuto npaButeabctBa CCCP ¢ mepeBoagoM  Ha
BoeHH3UpOBaHHYI0 oOCHOBY ¢ 1930 mo 1936 rtoasl OBUIM BBICTPOCHBI
ropHocmacaTelbHbIe TOPOJKN U CTAHIIMU OTPSAOB U B3BOJOB.

17
18 15 22
16/ 13 ) 22
22 14 7
24 22 ﬂ\swﬁ\e\ 7 12 22
2] NN (22
9
24 23] [0 q L= | [P
20 23 23 | =

Puc. 10.1 - ITlman ropHocnacarensHoTo ropoaka OBI'CO I'BI'CC MUC /IHP
YcaoBHbIe 0003HAYCHUS
1. Jenaptament I'BI'CC MYC JIHP.
2. HUUT' ]I «PectupaTtop».

3. OmnepaTuBHBIH BOCHU3WPOBAHHBIN TOpPHOCMACATEIbHBIA  OTPSA
(OBI'CO).

4. TenedhoHHas CTaHIIUSI.

5. Kabuner KOMaHJupa ONEPATUBHOTO BOCHHU3UPOBAHHOTO
ropHocmacareiapHoro B3poga (OBI'CB).



6. KabuneT nexypuoro komangupa OBI'CB.
7. YueOHblii Kacc.

8. OnepaTuBHBIN aBTOOYC.OTACTCHUM.

9. Crmerr. TeXHUKA.

10. Moiixka.

11. KucnopoaHo-pecniupaTopHbIid OJIOK.

12. lempeccuonHas ciayxoa.

2-i dTax:. crHelnualbHas raszoaHanruTudeckas jabopartopus (CIAJI),
nabopaTopusi MPOBEPOK HA MOKAPOOMACHOCTh, KAOWMHET KOMaHIUpa OTpsaa 1
ero 3aMoB, OyXraJTepus, OTAe] KaJpoB U CIIOPT3all.

ITonBao: mKad IS JINYHBIX BEIICH, Oasza KHCJIOPOHO-
pacnpenen.obopynoBanus, 0a3a BO3IYyIIHO-KoMIpecc.00opyaoBaHus, 0Oaza
CPEACTB MEXaHHU3aIMU IT0KAPHOW TEXHHUKH M MPOTHUBOTCILUIOBON OJICHKIBI,
TEIJIOBOH TPEHUPOBOUYHBIN KOMILIEKC (cayHa).

13. CiopTuBHBIN TOPOIOK.

14. ITog3eMHBIH TPEHUPOBOYHBIA KOMIIJIEKC — yueOHas 1mIaxra.
15. X035iicTBEHHBIN rapax.

16. ABto3anpaBouHnas cranmus (A3C).

17. Cknag MaTepuaibHO-TEXHUUYECKOTO CHAOXKEHHUS.

18. JloHenkuit 3aBoJ TropHOCHacaTeapHol anmapatypsl (JI3IA).
19. JleTckuii can.

20. CtomaTtosnornyeckasi KINHUKA.

21. llIkoma Ne54.

22. Kuno#t ¢oHa pSIAOBOTO COCTaBA.

23. XKuoit ¢oH KOMaHIHO-HaYal.COCTaBa.

24. XXunoit poH paOOTHUKOB 3aBOJA.



11 MOPAAOK O®OPMJIEHUSA OTUETA 110
BBIITIOJTHEHHUIO JTABOPATOPHBIX PABOT

1. JlaGopatopHble pabOTHl BBIMOJHSAIOTCS B COOTBETCTBUU C TpapuKOM
71a00pPaTOPHBIX 3aHATHH.

2. CTy,I[eHTbI BBIITIOJHAKOT OTYCTHI B PYKOIIMCHOM BapHAHTC.

3. Llens paboThl OKA3bIBAET, JIS1 YETO BHIMIONHSAETCS paboTa, Hampumep, s
MOJIYYEHHMs], TUO0 3aKpEIIeHUs] 3HAHUW M HABBIKOB, U3YUYECHHs IPUHIIUIIOB paOOThHI
anmnaparoB U 000pyI0BaHU.

4. B ocCHOBHOM pa3jene MPUBOJIUTCS KpaTKOE OMNHCAHUE OCHOBHBIX
TEOPETUYECKUX MOJOKEHUIN. A TakKe CBEJeHUs 00 U3ydyaeMOM 000pYI0BaHUU MPU
MPOBEJICHUU PAOOTHL.

5. B BeIBOZIE HaeTcsi 00BSICHEHHE Pe3yJIbTaTOB TaHHOW pabOTHI.
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