


PA3EN NEPBLIA
KAYECTBO BOAbLI

Go

o npoex ry OUTKHE
TIATENBHO RIYYHTE TPEOOBAHME, ASMEHME A NPOLCCCH, € XOTOPHIMN
NPHWAETCS CTOMKIYTHCH MPOCKTHPORmMKas. ITpHueM ouewxa BAHIHHE
pasumx  (GaxTOpOB AGTAAA OWTeE HE TATKEO KAMeCcTBCAHOW, HO H
KOTHYECTBCHHOA.

B nanAom paasenc npusoasrTcs A3HHEE TIPOEKT
¢ yNeTOM TPeGORAAHA X KauecTRy Boau. Kpome Toro, sanoxesn nammc
H MeTORH pacueta ¢ xauectea X ROZ.

NPA ITOM SBAFIOTCE TPEBORAHKS K :aqecrlv BOJH € YHETOM HOPMATHRHEX
AAHEBIX, OcoGoe
YACAAETCH KAYECTBY BOAW BOSHHX aﬁu:xmn ABJINIOMMECS IPHEMAUKIME
CTOMHBMX 801,

OrnesbHO NPHBEREHE METONH PACHETA ANY TIPOrHOIMPOBIAHE KAME-
CTBA BOAM BOAHMX (ﬂbCl'ﬂ)B, or 3ABHCHT
ncnoap3opawne sone. JIaEM METOMHM DACMETA CTENEWH OUMCTKA CTOMBEIX
801 00 OCHOBHHM HHIPETHEHTAM FATPRIHCHHOCTH HCXORd HI WOPMATHAOR
NPEACABHO NONYCTHMOA KONUEHTPAUHY AArPA3NSIOMMX BEMIECTB B BOAE
BOROCMOR.

rNABA 1
CBOWCTRA TIPMPORMEIX M CTOMHBIX BOR

1.1. fMlonararess KavecTma mopm

Npuponuee, CTONHHC H ApyrWEe BEAW BOR OpeACTaBAmOT coboil
CNOXHME CHCTEMM, OCHOBY KOTOPWX COCTaBASET XHMHYECKOC COCOMHEHNE,
uMewmee npocryk dopmynry HO. Monekyna aons COCTOMT M3 ABYX
aToMOB BOZOPOAA H QRHONG ATOMA KHCNOPOAA

lNprsecs B NPHPOAHEX A CTOUHLEX BOAAX MOMYT GWTE BO BIBCHIEWROM.

[ waM  pact X, MPHUEM XOIMMECTBO
o) i p sonc ee ceoficTea. [Ipumecs B0
BIREMEHHOM COCTOSKMM HPCACT2RARKT COGOR Hepatrmpuuw: B nam:
cycnoew3nn M amymecHA. OuM x| XH HEYC

BO BABEWICHUOM COCTOSHHH SCIEACTBHE MMADORMHIMHUECKOND la:meﬁcrllll
TEUEANT OOTOKA.
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Mpamecu a amar cobodl ¢ s
HEE W EIPOPATMHME OPraHAUCCKEE #  MMHECDRMBHWE KOLNOWAHH(
vacTin. KO/UIOBIHHE HACTHUM MOrYT S6Th OPAPOAKOND EAH AHTPONC-

TEHEOTO rax, HEPACTBOpHMME  OPML
TYWMYCORHX BEMICCT®, OCTEPreMTH, BUPYCH H D, KOTOPHE 0O CBOMM
pas 6GaE3KR X KO mpuMecam.

KOHIeRTPaMHA OTIEMLANK IPHMECEE B BOTE OPEACANET ee CBOHCTRA,
T. €. XaMeCTBO  BOAM.  PaanMuaor  NoKazaTenk  RAYECTEA  mORM
duaueckue, XHMEYECKHE, GHOIOTHUECKHE H GAXTEDPHONOTHIECKHE.

DuanseckHe NOKAZATEIR XAPAKTEPHIYIONCE Xak OGINECAAMTAPHNE B
ORH noyyr St CreaysonmMe.

P TCH B H CTOVHHX BOJAX,
aBR WOryT GHTB mnu:pa.nwom ¥ opr OpoUC
BEMECTRA  XAPAKTEPHIYIOT B BONE CYC HacTHU

necka, TAMHM, WA3, DA3BKTOMA W Ap. B 3amucumocTH OT pa3sepos
OTAENBMHX YACTAL M MY (JOTHOCTH BIBCMEWHWE BCIOECTEA MOCYT
BHMANATE B BEAC OCAAKA, BCINEBATs KA NOBCPXHOCTD BOJW KM
OCTABATHCE BO AIBLMEHHOM COCTOSERH.

Leemnocms 60dpt (0Kpacka) oByCI0BNCHA OPUCYTCTBHCM B BONE
TYMYCOBBIX H QYOHAHBIX BEMECTA, XHPOB, OPIAWHYECKEX KRCTOT B
NPYrUX OpraHHMECKHX COCARHERHM.

3anax u axyc BOAH MOrYT GWTh CCTECTBEHHWMM KIH HCKYCCTBEHH LMK,

Konmuecrsenno 3anax M skyc 604 OUCHHBAIOTCE RO MATH
mxane: (— uMgakoro; [— oyeRr cnabué; 2— crabuh; J— 3aMeTmEck;
4— oTveramBuill; S5— OMEME CAMBANA.

C Hn3s2K0MAMK BEMECTBAME MPUXOANTCE BCTPCYATCH TPH CTIYCKe
» BT, wedms B nedrrenp TH, NEHH
¥ np.

Xumuockne NOKAZATEM YCIOBHO OCAST HA (4TH (QYAN. raammuc
POBM, PACTBODCHHEIC (A3, GMOEHWHE BEMECTBA, MHKPOINCMEHTM K
OPFaHKICCRAE BEMECTEA.

Taasnsie uoms. 6 ] sagx
am&gmr HCO; SO4 , C, CO, HSiOy m sarmomw: Na®, Ca \
X', F: Conepxanye rnaBHuX HOMOB B NPCCHEX — 8OAAX
cocmuucr 90...95 % OT ofmero caneconepxanng. B npom3soACTBEHHUX
CTOUHHX BOJAX HX OPOFBTCHUS MOrYT OMTE OuCun PAIHOOGPAIHE, Iro
WOEM BACMYT3, KOGANLTA, HHKENd, WEMNLIKA W IOPYTMX TAMEIHX
HeTanoN.
Pacmoopennbie zan. Cpean HHX onpcn:.'l:mme 3JHAUCHHE HMEOT

IHOKCAL Y c M Ap.
s BONS HEX R (OCT ero ua
soanyxa u m peayastare dorocarveda. B aumnmh uepuon KOHUEHTPAMKE

» momE peaka 4 #3-32 OTCYTCTBER
PeaspausM B B CBEIM C mx-ryn.n:nm:n TOMRKC MON3EMHHX BON, TOHTH
ue B BONE 3ARBCAT

OT TEMOCPaTYPH BOIH.



JMoxkcHun yraepoga HAXOMMTCd B BONE Kak B PACTBAPCHHOM BHAE,
Tak M A ¢opMe yraaeModt kucnore. OCHOBHMM HCTOYHWMKOM AHOKCHAA
YrAepoa B MOBEPXHOCTHLX BONAX FBAAKOTCH GHOXHMMUCCKHE OPOUOCCH
Pacnana opraHMYECKMX BCOIECTB, 3 TAKXE OH NONANACT B BOAOCME C
nomaeMusiMH Bonamot. KOHUEATPAUMS AMOKCHAA YEAEPONA B BOSE 3ABHCKT
ot coneconcpxanns, pH, Temneparyps M ap.

CepoBOIOPOX B NPHPOAHEIX BOQAX  BCTPEWACTCE  OPrAHMMECKOTO
(OpONYXT PACNaad  OPraHMYECKMX COCAMHCHHA) M HCOPraHMYecKoro
(pacTeOpcHHE MHHEPANBHMX cancd) nponcxoxacHwi, Hanuuwe ceposo-
nopofa A BOAEC MPHAAET CH HEMPHETHHMA 3aNax, CNOCOGCTBYET KOPPOIMH
METARNA K MOXET BM3BATh 3APACTAHME TPYGONPORONOB.

Buozennnte gewjecmea. X 3ITOR  rpynne OTHOCAT COEAMHEHMA,
HeoGXQANMBE 19 KMIHCACITEILHOCTH BOAHBIX OPraHW3MoB W o6paly-
0MUecs HMH B fpoLccce ofMeda Bemects. 310, B NEpayld ovepeas,
MHHEPANbHBE H OPTraHHYECKHE COCIMHEHHS asara, 3 Takxe

pa.

Opranuveckke GOpMb 330Ta NPEACTARNEHN Geaxamu K NPOayKTAMA
HX pacnaga H OOCTYHAKT OGHH B BOAHWE mKTH c O‘""IICHHHMH
CTOMHBMM BOJAMM. HEOPraHMUECKME COCTHMEWHS A30Ta NH., NOy,
NO;  Moryr  ofipazomatica  npu  paa a3orc
OPranMueckHX COGAMHEHMA AN Xe MOCTYNAWT B BOAOCME C aTmochep-
HEMH , npu K3 NoWBH. T1pOMEXyTORHOMN
GOpMOR  OKMCIEHHMS AMMOHMHHONG a30Td B HATPaTH NOy  sansmorcs
nutpura NGy

BaxuwM GHOreHHWM 3neMenToM aeaserca docgop. B npupoansix
BAax coeaMuenns $Gocdopd NPUCYTCTRYIOT B HEBQBIIHX KOHUEHTPALHIX
H OKAIWEAKT CYUICCTBCHHOE BAHIHHE K3 BOIHYK PICTHTEARHOCTE,

Coeannenug xenesa (I1) copepxarcds B OCHOBHOM B MNOA3EMHBIX
Bogax. B noBEpXHOCTHWX BORAX KOHUCHTPAUMS COCAMHECHWA Xeneia
(1) HeaHa MTENLHA BCICACTBME NOAHOMO FMAPOAW3A Coneil.

Mukpoonresenmer  ITO TAKHE INEMEHTH, COACPXAHMC KOTOPAIX
8 Bage coctamnger mence | mr/a. MUKpoanemeHTH B NPHPONHEX BOAAX
MOrYT HAXODMTBCS B BMAE HOHOB, MOJEKYJ,  KOATOHAHMX 4aCTHL,
B3BECH, AXOOHTR B COCTAB MHMHEDANBHWX H OPraHMNCCKHX KOMANEKCOB.
B OHTHEROR BOXE BAXHOE [MIMEHHYCCKOES IHAUCHHE HMEWT COCAMACHMS
Hona M ¢ropa.

Opeanuneckue aewecmaa. B npypoaHux Boax oHH 6nB2I0T B BHaE
FyMyCoBmX COCAHHERWH, KQTOpwE OBpalylorcs npu  PaajioXeRHH
PACTHTETBHEX OCTATKOB, UPraKRUECKHE MPUMCCH CTOMHLIX BOX BCACRCTBHE
MX MHOroOOpaand, CAOKHOCTH M TPYAHOCTH aHAAW3A HENOCPEACTBEHHO
HE OnpeaenIoTCy.

Ilas xapaAKTCPHCTMKM CTCTICHM 3arPEIHCHHA BOSM  OPrAHMUCCKHMH

Takue e METORM, KAK OKHCAIEMOCTH
BOgW M SMOXMMMYECKOE MOTPCOACHHE KHCIOPORE.

Okucasesocme aodel — ITO KOIHYBCTBO KHCAOPOLA, HEOGXOAMMOE 3%
OKWCNEHHS NPAMECER B OANROM afbeMe Mr Ox/n. B aasucuMoctn ot
NPHMEHAEMOTO OKHCAKTENS PALTHUAIT NEPMAHMAHATHYW W OGHOXpamar-
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HYI0 OKMCAICMOCTh.  Jlna OUERKA COACPRARAE OPraHHYECKHX BEmECTe
B CTOYHOR BOAC, OCOSCHHO €CAH OHA MPEACTamngSeT COBOH CMECh GHTOBHIX
B BEHHBIX BOJl, XMMRYECKOE NOTpCBACHYE KHCAO-
pona (XMK).

Crefenb 3arpA3HERHS BOAM OPraHAYCCKAMM COCAMACHHIMH BRPAXA-
£TCH  KOMYECTROM  KHCAOPOAd, HEOOXOAHMWM LT HX  OKHCAEHMY
MHKPOODIAHMIMAMM 8 23DOGHWX  YCMOBREX, M HOCHT  RaasaMMc
BHOXHMHYECKOA ROTPEOHOCTE B umnpone (BIK). Tammwuu BIIK
cmraerc 5O ana
OpraHHYeckHX BEmECTB A HA4ana npouoccon nmpu(bnxauuu (BN Kaonx) -
B nabopatopHbix MccnepoBawsdax Hapany ¢ nanamM BIIK onpepenserca
SHOXHMUUECKAE TATPeGHOCTE B KMCIOPAne B Tewenme 5 cyt — BIIKs.
flng Swimopmx CTOuHBX BOA (6E3 CyWCCTBERAROK MpPUMECH NPORABONCT-
BCHHLX) HHOIMA CUATAETCH, YTO 32 MOMAYI0 GHOXAMAYECK Y10 TOTPEGHOCTH
8 xucnopoae moxuo npuAste BIMKx. Kanwuecrao kucnopoaa, pacxomy-
€Moe ond OKHCAEHHS AMMOHHIHOMD 31073 O WHTPATOR M AHTPATOR, NpH
onpenenchun BITK He yuaTmpaerca. Paawocte mexay XIK u BTIK
xapaxTepiayercs HaHIHEM ] He
6HOXHMHUCCKUM MYTEM, H KQTHYECTBOM OPraHM4eCKHX BEMIECTN, WAYIIHX
HA MOCTPOCHHE KAETOK MHKPOODPraHMaMOB.

Axmuanas peaxyus BOH SANEETCH MOKAATENEM MIETOUHOCTH HNR
KMCTOTHOCTH,  KQTHYGCTBEAHO OHA  X2DAKTEPMIYETCS  KOHREHTpauMed
BOHOPOAHEX HoHOB. [Ing wehTpanbuod Boam pH =7, aag xucnoit —
mMenswe T # ang werounod — Gonbuwle 7. AKTHBAAS PEAKUHS NIPUDOTHEX
B o6uvmo BapLHpyETCT B npenumx 6,5...8,5, pH crounwx Bop

.} bIIHX TH OT

Enommuecxue f0K33aT€/M  KAYCCTBA BOAW  TI3BHMM  06pasomM

OTHoCATCE K npupaAHuM pogaM. OCHOBHMEE M3 RHX THIPOGHOHTH H

I A3 DIANKTOH — OGATaTEAM,
npeﬁuuamume ) ‘mllu.lc BOOW ©OT JHa [0 NOBEPXAOCTH; benios —
oSATaTenH, HAXONSMIKECH HA LHE BOQOCMA, Reision — OPraHHIMEL,
HACCAMIOIIAE TOREPXHOCTHYYO MNEHKY BOJH.

luapodniopa BoAHKX oGbEKTOR 4 MAKpPD- B MHK
K nepamM QTHOCHTCHE BRICILAS BOAHAR PACTHTEABHOCTh, 4 KO ETOPHM —
BOROPOCAH.

Mpe or W pax TO8 BORA
OpraHMUECKHMKM BEIICCTAAMM, YXYawad upmnuen‘muuue fokazareau
KAuecTea BOH.

TH HE TQABKO y Y, HO W NPORYURPYIOT

£

KHCAOPOA.

BakTepHOAOrHYEckHE NOKAJATEAM KauecTsa BOLM  XAPAKTEPHAYIOT
6e3nPEROCTE BOAW OTHOCHTENBMO MPHCYTCTBHS GQICIHCTBOPHHX MHKPO-
OPraHHIMOB,

BaxunM 6aKTCDHONOMHUECKAM NOKA3ATENEM JWNNETCH COACPRAHHE
Gak-repu pynas xumeunon nanoukw B | 1 BOAW, KOTOPOE oNpeaensfer

KO- i ofmem BOmM (B MA), UPUKXO-
numudcs Ha onuy « ,u nanouky, KQTH-THTPOM.
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1.2. CROHCTRA NPHPORHLIX BOR

Mo KA4ecTsOM NPUMPONHOR BOAW CACAYET NOMHMATh COROKYMHOCTH
€c CBOACTS, OOYCMOBACHHEX KOHUCHTPAUMCH COREPXAmMMNCE B  BOIC
npumeces. TIpHpoAHBE BONH NPEACTABARIOT COBOA CIOXKHHE CHCTEME,
CONEpKAWME PICTBOPCHHEC ACIIECTBA B BHAE HOKOB K MOACKYA,
MHHEDATBHLIC ®  OPTAHMYCCKME COCAMMCHME B DOPMC  KOANOMNOB,
cycneHamit B OMyAsciid.  DOPMMPOBAHHMC COXTABA TNPHPOXHWX  BOA
NPOHCKOAHT @ Peay bTaTc TAHR BOQKW C OKPY cpeaoh
TlpH JTOM MPOTEKANT TakKMe NPOLCCCH, KAK PICTBOPEHHE COCAMHEH|
RHMHUCCKOE B3AHMOZECHCTBHE BEWCCTS C BOMOR, 6HOXHMHYECKHC PEAKLIHH,

a cocrasa BAR 3AMCTHO BAHSET NPAKTHUE-
CKAR JEATENBHOCTE HEAOBERE.
pn  oueHke KA4ecTBA NDHPATHOA BOTH C TOMKH 3pEHHR

BOIMOAKHOCTH £¢ 00paBOTKH MMEET IRAUCHHUE HE TONALKD NPHPONA BEMICCTD,
HO M HX HanKO-XHMudeckoe cocrognre. JI. A. KyabCKM npepaoxesa
KAACCHQHKAUHE  NPHMCCER  BOAB, COTNACHO KOTOPOA OHA  DA3AeNneHbl
Ha uerelpe rpynnu.
K nepson rpynne npuncceﬁ OTHOCRTCR  BIBCMEHHBLIE BEOIECTBA!
CyC?CHSHH y BMyﬂbCHK, CPCRHHH PAIMEP UATHU KOTOPHK COCTARALLT
B COBOKYMHOCTH  ITH NpHMECH: ODYCAOBANBANOT
MYTHOCTD IDLIH. MpeacTaBaeHNE O COCTAaNE NPHMECCR MOXHO MOAYYHTD

H3 OCHOBE XHMHYCCKOrD, T 6 HUCCKOD H DakTep HYECCKOMD
a3HaNH30B.

K sTapadl rpynne OTHOCATCE KOATOWAHO-| pacmopcuuue npm!ecn
BHiC YASPHEIC Op ke ¢

M. K NPHMECAM OTHOCHTCE MHHCPANbHEE H meNOHHHCDaJ\hHHe uannuu
DOYB, KOAOMAHHE COGAMHEHHS Xeneaa W rymyc, ofpasywummiics 2
PEAYALTATE KMMHUCCKOMD H K0T pa pacT HEX
OCTATKOB HENOCPEACTAEHHD B BOAOeMC. HAMHUHC KOANOMAHWX npHMECEH
YBEANUHBACT MYTHOCTH BOAH.

TpeThio rPyRny NpUMCCER coaag.u YONCKY.ASPHO PACTBOPCHREIE
BemecTsa C PaMepoM uyacruu 10 cM. PacreopeHHEE radd,
raaBHeiM  ofipazoM KHCAOpoA i vr1exm‘_nuu ra3, NpakTHYCCKH BCEraa

TCH B soge. B aar HCTOMHHKAX MOXET
NPHCYTCTBOBAT B cpuan ¢ THiO ane-
HOTO  JMANHTHWECKOIO ONPERCACHMH BCEX TNPHCYTCTBYIOMMX B BOAE
OPraHWYECKMX COBMKHCHMAR NPHOErasyT X CYMMapHON OLEHKE Hx conep-
XKAHHY NPH MOMOUIH OKHCIACMOCTH BOdH.

Uerscpran rpynna npHMCCCH MDCACTABAEHA BEWICCTBAMH, AMCCO3
UHHDYIOIUMH B BOAC HA OB, CO CTEMEHMI0 QHCMEPCHOCTH Mewee 107
cM. 370 rngsHeM OBpa3OM COH, KOHUEHTPIUHR KOTOPHX Onpeacaser
cTeneHs MHHEpAAM3AUMK Boaw. Obwec cozcpxaHme conch s moac
NPHEAMXEHHO OUCHHBAKT MO BETHHHE NACTHONO OcTaTRa. Bance nasHoe
RPEACTABACHHE O COCTABE NPHMECCA ITOH MPYNNE ABCT HIYHEHHC HORHOMO
cocTara Boad. [ GONSUIHHCTBA NPHPOAHKEX boR OBLEEE CONECOACPXAHHE
ACCTATOYHO TOYHO ONPEAENACTCA KAaTHOMaMH W annoHamu. Ecam sona
JNCKTPOHCATPANLHZ, TO CYMMW KOHUGHTPIUMA KATHOHOB M ANWOHOB,
a




BHpaXEHHEE B Mr.3KB/n, panue. Howumdi cocras sonm ofycnommusaer
oMM M3 BAMMCHOIMX MMOKAATEneH €€ RAUeKTRa ~— MENOYHACTH.

fMpn Ganee pH pbs Haw 5
DOCTEMENHO Y % npu ¥
MEAOUHOCTH.

Onpenenennoe BAMSHUE HA CBOWCTEA BOAW OKAIWBAKIT COCNHHCHHE
yraaeHok kucnore. Bumecte ¢ monamH kanenuz oHH 06palvir Kapo-
HATRO-KANBLMCBYKO CHCTEMY PaBsoseckll. Bota npH zrom crabuibna, Tak
KaK HE NPOHCXOIHT HH BuNaneHHd xapﬁonamn. HH MX AONOAHHTEIBHOM
pacrsopesnd, Habwtok CO; CBepx paBHOBECHON XOHIEHTP3UHM HAIWBA-
eTCcd  arpeccHBHOR  YI/IEKMCAOTOR,M XOMTAKT TakOW BOAH € GeToHom
OPHBOMT K RHMHBAHKIC M3 Hero kapbouata xaneums. Hegocratok COi
00 CPABHEHHIO C PABHOBECHOR KOKLEHTPAUKEA OPHBOLHT X SOMQTHHTE n-
ROMy oO6pazoBaHMIc M BHIACHHIG B OCAN0K  MANOPACTBOPHMOTO
kapbawata xaneuud. CraGunemocte  Bonw MOxeT  OuTh oueHcHa
IXCIEPUMEHTANBHO,

1.3. Oxpann BOAM OT 3ar

[MoBepxHOCTHEE BORW CYMTAKTCH JArPEIHCHHEIMM, CCIM HK COCTAB
WM CBOACTBA M3MEHUNWCh TOX NPEMEM WM KOCBEHHEM AITHIHKEM
AETEABHOCTH HACE/ICHME M OHM CTANH B PE3Y/ILTATE JTOMO HENPHIOIHMMK
AN ONHOTO MIM HECKOTBKHX BWIOB BOTONQNLIOBaHHR. Kpurepmem
3ArPYIHCHHOCTH BORW WANEETCH YXYAMEHHE €€ KauecTBa BCICACTBHE
AIMEHEHHE €€ OPrAMOACOTHUCCKHX CBAACTE W NONBACHHE  BPGAHMX
pemects. CreneHb NPUTONHOCTH COCTABA H CBOWCTH MOBEPXNOCTHWA BAX
nagoxeHa 8 § 2.4,

Ycnosns CNYCKA (TOYHHX BOX B BOJOCME ONPEJCANIOTCE € YYETOM!
CTeneHK BOIMOXHOIO CMCWIEHNd ¥ pasfaanewsd CTOWHWX 807 € BOROA
BOROEMA Ha MYTH OT MECTa BWAYCKa CTOUNWX BOA 10  CTBOPA

Kxaropoit B A 3;
CYILECTRYIOWEND YPORHE 3ATPA3HCHHE BOZOSMOB IO MECTA MPOCKTHPYEMO-
10 c6poca CTOMKBX BOD.

3anpemaerca CyckaTh B BOAHHE ObeKTH CTOWHEE BOAW, KOTOpHE
MOTYT ObTh YCTPAHEHE NYTEM PAUNOHANBHOM TEXHONOMHH M MAKCHMANE-
HOro MCNOIK30BAHNA B aBOPOTHOIM cHcTEMe BolocHaGXeHMd. 3anpemaercs
Takme COYCKATh BOIu, CONCPXAMME LCHHMWE OTXOOW, W BOAMW, conep-
XamKe NPOHIBOICTREHHOE CHWPbe, PEATEHTH, NQTYNPOAYKTh WK KOHEY-
HME  DpOHyKTW  TPOM3BONCTBA.  DuToBME W MNPOMIBOICTACHUBIE
CTOWHWE BOAB, KATODME € YHETOM MECTHMWX YCAOBHA M COCTABA CTOKOB
MOTYT GMTh WCNOML3OBAKM ANS OPOIIEHHE, HCIb3E CNYCKATL B BOAMNE
ofbekThl.

TpeOOBaHMY K YCIOBHEM CNyCKa CTOMHHX 801 B BOAOCMM Pacnpo-
CTPAHEKTCS HA CYMECTBYIOMME BRNYCKK BCEX BHAOB NPOM3IBOACTBEHMEX
K GWTOBMX CTOWHMX BORZ, 2 TAKXE Ha BCC MPOCKTHPYEMbE BRIYCKH
CTOYHHX BON BHOAb CTPORIMKCH, DEKOHCTPYMPYCMHX M PACIIMPEEMHX
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npeAnpuaTHi, HA BCE MPOCKTADYEMHE BLTIYCKH CTOYHHX 808 Ka-
HANMIALAN HACENCHHAX MECT,

OAIIHM W3 OCHOEHWIX [OKYMCHTOE 34KOHOJATENBCTBA IBAIETCH 3axon
Poccuiickod Comerckofi QenepaTdesofdi COUHANHCTHHECKOR pecmybmuky
off oxpane okpyxalomed npupogHo cpeanw or 19.12.91 r. Ne 2060-1,
e coaepxarTca O093aTeIhHHE NS BCEX MUHUCTEPCTB, BEAOMCTE, OPraHOB,
a Takxe rpaxaau nbupe o nopanxe
BIAHMS W OXPAWG BCEX BOLMBIX obmekToR. JroT 3dKOoM ofinafaer BuCmeR

XKoRt cHOH o Cp € NpyTMMH
W axramu,

B «CauuTapHmix NpaBMAAX M HOPMAX OXPAHMW TOBEPXHOCTHMX BOA
ar  aar ycMa g npex; aar
OTKDHTIX BOLOCMOR, ACMOABIYEMHX RS K03FACTREHHO-THTHEBOMO BOAO-
CHaBXeHHA, KyTBTYPHO-BWTOBEX HYXA HACENEHMA H  XOIRACTBEHHMX
ueneh.

1.4, Coctan crounmix meof

Crodsas soga — 310 BONA, rae 2ar anL-
Hult XMMHYECKHH COCTABR BOAH HIH ¢C ¢u:muecxue cBoficTea. K CTOYHBIM
OTHOCAT Takxe 3ar sonul a X OCagKoB M BOAY OT

yamu. Tax YCAOBHO 4HCTAs BOAa (OT OXAARIACHHS
MAMMH H Ap.) 4YaCTO YAAIRETCS  MEMOCPeACTBEHHO B BOAOGM  WIH
ca nas HC

Crounse Bojki ACASTCH B2 GHTOBHE, TIPOHIBONCTREHNLE W JWBHEBEC.
Ouu OTAHMAIOTCS APYT OT RPYra CBOMM NPOMCXOXJICHHEM, COCTABOM M
GHONOMHYECKOR AKTHBHOCTBIO. B HacTosmee Bpema GuHTORWE BOAW B
YHCTOM BMAC MNPAKTHYECKA HE BCTPEHAKITCE, 3d HCKAHERHCM CYHach
KaHa. MecT M obbekTop.  CTouHHE
BOTH asr coboRt rer CHCTEMBl 3arpa3ud-
WILRX BEMECTR, KOTOPWE MOryT HAXOMMTBCA B PACTBOPEHHOM, KOJ-
NOMAROM M HEPACTROPERHOM COCTOSHHIX. Beerna npucyTcrayor Kax

OpranWyecKue, TaK M P KHE Te aar
a0det Y 9 B PCIYARTATE NPAKTHUECKOMH
RESTEALHOCTH W KMIHEACATENLAICTH o Konuentpausuo 3arpsang-
HOMmHX BEMECTR HRTOBHK CTOXKWK BOA scxong Ma
BONOOTBENCHAS HA OJIHOTO XHTCIR:
§=1000afq, (1.1)

B¢ § — KOMLEHTPALMY JATPAIHTIOUIECIO BEMECTRA, Mr/A; & — KOMHMECTBO
3arpaaNeHHAl, NPAXORAIEECd HA OAHOTO XHMTEN, r/cyT; ¢ — Hopma
BOJOOTRENCHME HA OXHOrO XHUTCA, A/CyT.

3navcHus g npasefenn B TaGa. 1.1, [Mpun c6poce GHTOBNK CTOMMbIX
BO NPOMBIMCHHEX NPEANPHATHA B KANATHIAUHMK AACENELHHOTO MYHKTA
KOMIHUECTBO 3ATPAIHSIOMHK BEMCCTB OT IKCMIYATALHONHOMO NEproHana
AONOAHHTENBHO HE YUMTHBAETCH.



B cocTase KOAUEHTPAUMA :urpnumoumx BEMECTR B CTOMHHX BOAAX
REOBXONAMO YUMTHRATH HX soze,
a TaKXe 3ArPEIAANIOMAC ACILCCTBA OT coopyxemm no ofpaborke ocankos
CTOYHBX BOT W T. W.

B crouAwx mORax COACPXATCH NPHMECH MKHCPANBHOTO W OpraMuue-
CKOMO TPOACXOXRACHWE. MOXHO NPHHYITL, UTO MMHEPANbLALE 3ATPAIHEANS
u OLTOBHX CTOMHWX BONaX B BHAE HEPACTROPAMOrD BenecTea — S %,
CycneHans —5, KQANOMAH —2 A pacTeopeHHme Bewmcctsa — 30 %. Has
OpTaAAYECKHX BEIRCCTE  3TA  MPOUCHTH  COOTBETCTBENHO Caeaylolusme:
HepacTBapuMue — 15 %, cycnedaun —|35, xoanounm —8 A PacTROPAMME
—20 %. Munepanbenie fleHH  COASMH
docharamn, x TAMH H IPYIHMH
Bhﬂ!)l!;ltz CTOSHMWE BONN et oDMUHO CAABOMCAOHHYIO PEAKUHIO Cpenn
(pH=72...18)

Tafinuya 1. 1. KOIAICTR 2rpaaHeHHA HA OLHORD Mae.An

Tlokasarens a.eleyr
BaseuichHke seiectad 65
BlTKuams HeOCBETACHAH KHAKOCTH n
BTKuan OCaerACHHOR KHIKOCTH 40
ASOT AMMOWHHRIX COnER . 8
®ocare: (s pacaere ua P1OsH 13
£ TOM UMCAE OF MOKOIMX BEULECTE 1.6
Xaopugst 9
TvBnbie peuecTaa (TIAR) 25

Oprauuueckne BeitccTsa GHTOBWX CTOYHWX BOX MOKHO DazfENHTL
Ha nEE Tpynnu: 6C3A30THCTHE W alorconepxamue semectsa. OcHomHag
4acTh GE3AZ0THCTHIX OPraAKHUECKHX nemacrn TIPEACTAANEHA YIAEBONaAMH

H XHPAMH. A30T npeacTaBncAnl
6eKaMH W NPOTYKTaMB KX nulponnaa Ocoﬁyno opMy NPHMECH BHTOBKK
CTOYHBIX BOA 0P ARKOT w. UAOrma MoryT mpucyTer-

BOBaTh OoneaHeTROPANE OPMB  MHKPOOPraHW3Moa (6aKTepHu mm
BHDYCH).

CocTas NPOHABONCTBEHHBWX CTOYHLX B0 3aBHCHT OT XapaKTepa
MPOR3IBOICTBEHHON NPOKEcca | OTuuaercd GonbmaM panooSpaiuem. B
3ABACKMOCTH OT COCTABA MPHMECER H CIIEUHHNHOCTH HX JEACTBHE WA
BATHHE O0beKTh CTOMHHIE BOAW MOryT BhiTh PasACNCHH HA CaeRyiomMe
rpynnu:

1. Boam, codecpXamMe HEOPraHM4eCKHE MPHMECH €O  CrHemm-
DEYECKHMH TOKCHUANME CBOACTBAMY. Cio0a BXONST CTOKH METALITYPrHH,
FATbBAHHYECKHX LUEXOB W ZIp. Onw MOryT Bbi3BaTh HIMEHEHHE p BOAK
BOJOCMOB. Conu Taxenhx METALIOB 4AMSKITCE TOXCHYHHWMH MO OTHO-
MEHHIO K BOJHBIM OPraHHAMAM.

. Boaw, B KOTOpWX HCODrAWHMECKHC NPHMECH  HE ovfnaganT
TOKCHWHMWM geRcTaseM. K 3T0f  rpynne oOTHOCITCE  CTOYHEE  Bonb
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v Ro00 pabpux, 3apaxos K ap. [peccn ranoro
T gTcR 80 o Ons sonoesa ocobok
OMACHOCTR ITH MGAMW A€ NPEACTAANMIOT,

3. Bomw, Conepxammc HETOKCHUHWE OpratyHecKAC AEmCCTRa Cxa
RXORST CTONHWE BOAW D Mpw
DONANAHUM HX B BOAOLH mpamer okncrgemocTs, BIK, cumxaerce
umnempaun PACTBOPCHHOMD KHCNOPQANA.

6d, C KRE © L]
mkcmuln cocraamu, K aron fpyfiie OTHOCETCY CTOUHHE BOQM
DpeanPUITRA  OPraMHNECKOTG  CHHTe3a, Hedrenepepabatumanomax
NpeAnPUATHE B ap.

Kpome ofmero TagHX O XHX
semecrs, kax X0{K, BIK, umtrcnpfuynu And  OUCHEB  0OCTAma
BEHHWX XAMRHECERMY AHANKIAME

10 AbHME
Dag OUERKH CTOuRHX oA
GPUBONWM HEXE HEXOTOPMC JaAMWe O COCTABE ITHX BOA. Bogw
3asonon af W KeprenponyKTamMu, MMHe-

PATOHBME BIBCMERHMWMN BEMECTEAMH, HOODraHWMCCKKNM KHCIOTAMA,
unandnans. B CocTan BOpL BXOZST MEAL, MaPrayen, XPos, UMRK, Kanmui
# nPYTHE MCMOTTEA.

cocTaBe  paTW drr A MOrYT
6uTh  RedTEDPONYKTH,  XHDW,  MMHCDANLHME B3BCCH,  KIOPMIH,
cyardare w ap.

Crourag 02 3280ROB CHRTETRUECEOA KHWMHR COREPXRAT
OPIraHHUECKHE AIBECR, XIOPHAS, Cyrsbarm, [1AB, denoms, aucTow,
Syranon, mmbyTundrranar, yKcycuyso kHcAoTY u dopmarmacrea.

KoHueRTpauns 3arpgibgiOMmuK RCMECTE 33BUCHT OT  TEXHOMOMMA
NPOMIBOACTEA K B KAXIOM KOIKDETHOM CAyuae OGPCACAGETCA CTCUMANh-
HEMH_ HCCEAORIHAIME,

Crenenp 3arpsiHeHms nnﬁ,uelln BOZ 3ABMCHT OF WuOTAX GaxTUpos,

B TON uRcac or obmiei ca nyExTa.
MpumsdTas TexHOOrKE cyxod yGopxw yimi He OGecuevWRACT MOAROND
yAanemus 3ar Mycop ¢ YacTR AOpar COZEPMMT

3HAYMTENLHOE KOMMUECTBO OPraHnKM, Gnorenoa HedrrenpoxykTos, canch
TAXCIHX METALI0R,

3arpaaHenHOCTs NOXACROTO CTOKA 3aBHCHMT OF efo pacxona. [Ipk
pacxope menee 25 1/c-ra CTONMBE BONW NPAKTRUMCCRH HE CMBBIIOT
33rPR3HEHMA W NOJITONy 3IArPRIEEHACCTE BX NunuMamha. Ilo mepe
YRETHYEHRY PACXO4A CTOKA B HEM PACTYT KOHUEHTPAUMY BIBEWCHAHX
pemects, Gocdopa W 33074, HOCTHIAS MAKCHMYMA HENOCPCICTAEHHO NEpER
nuxkoN  goxna. Yepes 30...60 MMA nOCAC HAY2MA  IOK3S  OHH
CTabHAMIRPYIOTCE H OCTAIONCE NPIKTHNECKE NOCTOSHHWMH 40 KOMUZ
aoxas. MNpu DopTopHON Z0mIe HAGMONACTCR IORTODHW nsK 3arpda-
Heunfl, XOTS M JHAYMTEALHO MERRMHA, YeW Bo BpeNd nepeoro. Kphsas
AKHHE, XAPaKTEPHIYIOWAY BHHOC 3ArPA3HCHKA BO BPEMA NOXAN, NORGGHA
maporpady Croka. OCHOENAE UYACTE  3ATPRIHCHHEX AOKAEBNX BHOO
NOCTYMAET B KAaHATM3AUMIO B HAYANE AOXKAL.
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Maccumanpie Beawaumn BIIK somst mabmonasorcs s acmime
MECHUM, 3 OCCHB OHM CHMXAKTCA noyty 8 2 paia. [las Gworcumix
BEMCCTY XAPAKTEPEH OMK PAHHER MeCHOA M BTOPOR MMK Hafinopactcs
QCEAB TOCAE AACTONANA.

Hexoropuie KauecTRCHHBE XAPAKTEPUCTHER TOPAACKATO BOBCPXHOCT-
HOTO CTOKa » Tafn. 1.2. 3ar b TANWE BOA ¥ (EPBYIO
QuEPENh 3ABMCAT OT PeXWMA TadmER chera. B pane crywacr npw
WOMOMBIORAHMA MOBAPCAHOA CANK BO BPEME rOOMENd TANWE BOMM
CONEPRAT IMAYHTEIBEOE LOUTMYLCTEO XIDPUION,

Tabauys 1.2.X. 0o
CPEmiug KORLIEHTPAGMS FPEGHIIOUIME 8E-
Toxasarens mecra B mmr. wr/x
o pemax Tz soemx
pH 115 215 135
Baacmersiue weniccTaa 1230 1645 700
XIIK HeduansTporanmof soas 470 362 w00
XTIK pmposasinod sog 40.7 - -
BITK 2 150 -~
21L& 61 ~
BwporacTeopusade 63 — 100
AT SHmOHsFiHMA 2 14 52
Asar o 49 34 -
Hurrpanu 0.08 - 0.6
0.08 a.36 03
Bocpop abiuwi 1,08 = 0.1
Kavecrso a1 coctas THOTO CTOKA i TEPPUTOPUH

33BRCAT OT UENOFD A3 TPYAHO YHHTHBAEMEX W TPYAHO NPOTHOIMPYEMHK

tbaxsopos. Boasmoe pzsuooépaauc MECTRHX YCADBHE aenaet

MPAKTHYECKA X Moxasarened

KANECTB NOREPXHOCTHOIO CTOKA n naum ﬂpuneqeunuc 8 7abr. 1.3

RAHHEE O 3ArPAIACHHOCTH AOKACBWX BON € TEPPHTOPHH NPOMbIMACHAKX
Y,

##A BCcoMa npkb. BeC OTACABNHK A0KE-
3aTench B ITOM CTOKC ONpeac/iserca NpexIE BCEro BAAOM NPOHIBOACTAA.
Beicok#e KOHUCHTP3UMH BIBEIDCHWNX Beiects (4.6 r/n) xapakrepus
AR MCTLLNYPIMUECKHX  3ABOJOB, l'lpe[l[lpllﬁ'r“ll CTPOMTCALARX  Ma-
vepuanon, THTEABHBIX ToB KOHLCHT-
PAUMK OPrOHHYCCKHX 3ArPAIHENAR HBAMOAIOTCS B CTOKE € TEPPHTOPHRA
OPCANPUATHA NHIOEBOH W ACTKOH NPOMMOLICAROCTH.

B noBcpxROCTHOM CTokeé ¢ 3onoorsanom TOLl, €0 cknagos cuipss

SyMAXHEIX TOB cofep-

L]
XITCH NETYYHE M HencTyune desonnl.
B cucTeme  ROXACBOR KaWanuzaumn AcixHa Omte obecricvena
OTHCTKA 6 aar 4acTH HOrO cTOKa, ofipa-
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Tafauys 1.3, Creneus 3arpasHENMS NORSAIHOCTHAE BOJ C HE KOTOPME
xapagrepux Teppiropuh

KonuewThaiiug 34rpa:aious seulecrs s nosex,
wein

XapakrepHsic TepprTOpHA netuecTas seliectaa
nOMne- | TANBIX | MOCY- |N0MnE- | TRAMX | mOed-
asix wax | awx Hax
Kunbie £S4FTENb H MUK AODBAOHN 250 | 3500 | 200 | 35 | 40 | 75
Tepputopwh Npomsiuunenniix npea- | 3000 | 4500 | 2000 | 250 | 70 | 150

NPHATUR H COUPYMEHHR C MORMLLEHHOR
JAFDRIHEHHOCT K, PACTIOTAREHHEE B Ha -
cenemon mynere
TNnoutam W yamues, c xoropsix y6opea | 200 | 2500 [ 20 | 30 | 45 75
OCYWECTRNEETCH  MAWMHEMA € NHER-
NaTweCkuM 3960pON KYCaPS B EY3OR
Astousrucrpanu ¢ wwrewcususae| 1300 | 2700 | 1300 | 60 | 65 | 100
pysosaro

3ylomerocd B NEPHOA BWNANCHHA JORACH, TAgHAL CHETd B  MOHKA
NOpOXHEX TOKpuTHE. Ouncrke nuMexur ne menee 70 % ronosoro
CToka s CemMTofbk

TNABA 2
TPECOBAHHA K KAYECTRY BOAM

2.1, XQ19HCTREHHO-NHTLERAN BOAA

KauecTBo BOnm, NOJaBAEMOR HA XOIGECTACHHO-NBTHCEWE BYMIH,
RONKHO CoOTReTcTBoBaTh Tpefosaunsxw TOCT 2874—R1 «Bona nwrsenas.
TuruenBueckHe TPEHOBAHRE M KOWTPOIL 34 KANCCTBOMS.

Be3BpENHOCTL XHMHYECKOTD COCTABA BOAW XAPAKTEPHIYETCH TOKCKKO-
JIOPHUECKHMH NMOKA3ATENAMH e¢ KaYCCTBa, ONpEACNSICMbMH HAnMuKeM B
BORE BEMIECTB, xcg ofmiro B BO2AX, A TaKXE
NOSBNGIOMAXCE B DE3YALTATE 3ArPI3HEHHE HCTOURMKOB Bonmw. Tpe6o-
BARKE K NOKA3ATEASM XKMHYECKOrO COCTasa NpHBEICHW B Taba. 2.1.

Moka3zaTean XHMHYECKOTD COCT2Ba BONW, BIHAONIAC HA €€ OpPraHd-
JIENTRYECKHE CBORCTAA, HC OOMXHW NPEBHMATE HOPMATHBOB, NPERCTAB-
JAcwnux B Taba. 2.2,

B OTReABHEX CAY42SX MO COFMACOBAHMKO C OPraHaMK CIHKTAPHOMD
Wan30pd 119 BOJONPOBOAA, NOJAKOMEND BORY 6€3 COOTRETCTBYOmEH
ofipafiorks, gonyckaefca concpxanue xeaead a0 1,0 mc/n (npH
OTCYTCTBHH CTAHUHA  OBCIXENCIHBAHHE); XECTKOCTH obmeir zo 10
MMOb/a;  cojepxakne mMaprawna po 0,5 Mr/a s cyxoro ocratxa
a0 1500 mr/a.
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OpranoIenTHYECKHE CROHCTBA B

AYIOMMM TPeGOBAHMAM: 3anax Apu IOEC AP Harpeaauuy A0 60°C — me

b O/IKHB COOTBRCTCTBOBATH Clie-

Gonee 2 Gannos; skyc u npuekyc npu 20°C — He Bosee 2 Gawnos;
neeTHOCTL — Re Boaee 20% MYTROCTB MO CraHAapTHOX mKanc — ne Gonee

1,5 wr/n.

Tabmuya 2.1.T) cocTasa sone
HAIKASEHHE
Moxazarens, Mr/a Hopmartws, MNorsasrens, mr/n Napxlﬂl:‘
ne bonee e Gonee
JEOMHNMA  OCTaTOMHS 0.5 [ 0.03
A Crpanush St 10
Bepunnvn Be 0,002 @ropF une  enHmaTHIeCRMX
paRauoa:
Manubaen Mo 0,25
Muirsax As 0.05 il 1.5
Hurparu NOy 450 " 1.2
Marmaxpunamnn  ocTaTou- 2.0 w 0.7
it
Tlo cornacosanRuK ¢ OpPraHaMH canurapﬂom HAR30pd RONYCKAETCR
yBESMUCHHE UBETHOCTH 80AW 10 35° MiaTMHOKOGANLTOROR wWKANM M
MyTHOCTH (B RABOAKOBWEA nepuan) 4o 2 mr/a.
. Tatiauya 2.2. [1oXAIATEIN FHMHIECKOrD COCTARS GO/TM, SBARNIOMAC HA &€ QPraHO-
neNTHSECHNE CROACTEE
Tormsatens, Hopuarws, Mosesarens Hoprarys,
e 6onee e Gonee
H| 60...90 3 3.5
nr/n 3
Keneso Fe, mr/a 03 Cymdamu 50”4, mr/a 500.0
XKecrrocra  obwag,  mr- 7.0 Cyxoh ocTarox, wr/a 1000.0
xn/a (Mmoas/a}
Maprancy Mn, Mr/a 0.1 Xnopuasi C1', mr/n 50,0
Mext Cu, Mr/a 1.0 Llung Za, Mr/n 5.0
OcTaTouRan KOAUEHTPAUAR 06e33APaXMBAIOMMX PEATCHTOB — XA0pa
R 030HA — QOJIXHA HAXOAUTECH B NPCACHAX, YKazaHHWX B Taba. 2.3
Tafinuya 2.3,
O6eainpa xHBRKOWHA PeaTEHT KouuenTpanue, Mr/n BpeMe KDHTRRTR BOAM C
066138 paKHBAIOIHN
PEATEHTON, MuH, HE MeHee
3...0.5 30
60
12




yecKae xauecrna NUTLEBOR BOAK AOJIKEL

COOTHETCTBORATh Cf ACN0 AAAIMOB B
1 ur somst — we Gonec 100; -mum Saxtepui rpynnu KHIIENHEIX NA0eX
8 | x sogu (xonu- umcxc\ — ue Gonee 3.

TH NOMHMO PeKo-
mengauun FOCT  2874— HZ OPCABABASIOT K BOAC IOTNOMHHTCALABIE

TpeGoBaAHHA.

22, Texswieckas soga

KonuuecTeo  8oam, Ha HYXaul,
AONKHO COOTBCTCTAOBATE TEXHONOTHYECKAM TPCOOBAHMAM C YNETOM €ro
BAHSHAS HA MEOYCKAEMYW NPOAYKUHIO # OBECCMEHME HALAERAULHX
CAUWTAPHO-TUIMEHHUCCKAX YOROBME AAR OSCAYRHBAOIAENO OEpCONANA.

OcHoBHEe TpeBOBAHHE K oxnaxdaowel eode! AOCTATOMHO HUIKas
TEMNEPATYPa, Manag KapOoHATHAS RECTKOCTh, MPCACIBHO MAnWe KOH-
UEHTPALIMH HOHOB Xeneaa W p Orpa , c
YCTDIRHMO XKECTKOCTLIO, BLIBAHK
MAaTOB XAAbLMA ¥ MAMHHE NPH HArpesaHuu B xapbomaTw, amar:nomuecﬂ
H3d CTCHKAX TEMNQOBMCHHON annapaTtypw.

C

xenesa, ycurnalor xeneaa a
BOAC H BLIAKBAKOT &NMHHHC oﬁpacrzmm' Ha IH)’TPCHHHX MOBCPXHOCTAX
1py6. Moaromy xes€aa B oxaa BOAC HE JOMKHE
npeeswats 0,1 mr/a, a —0,5 ur/a. K THAR MECT-

xocts gonyckaercs no 2,8 mr-ske/n.

OGWNHO KANECTBO BOXH, HCOONBIYEMOH IS OXNAKACHMR, MPH
KOTOPOM HE TIPOMCXOAMT B XOI0QHLHLIX ANMApaTax 3apacTaHng XKHBOTG
cevesus N HE OKHO bes RS
KOHXPCTHHX YCNOBMI CAEUAANEHEM PACHETOM € YNETOM BCEX muienpHae-
AeHHbIX aKTOpOR.

Bonee crporme TpcSoarna MpegbRiIaOTC K BOAe, WavmeR ans
numanus napoanx komaod. Tpupoauas Boga AN ITOH LCAH HENPHIOTHA
H y ee HO cnequansuoft  obpa
OcrosAue T Manue obmeit XeCTROCTH,
P3CTBOPCHHOIO KHOI0PORA, MHHHMANBHOE COTECORECPXRAHME, OTCYTCTBRE
BIBCMEHHWX BEWIECTA #  COeAMHEeHHH  Kpemuns. OpHEHTRpOBONHHE
TpefoBaHME X  XauwecTmy BOgW COCTARARIOT 1ANA  KOT/IOB  AHCOKOMO
BARTEHHE: XECTKOCTH — 40 0,010 Mr-ike/s1; KOMUEKTPALMH KPEMHHERQH
xucnore — 1o 0,03 Mr/a; xenesa — a0 0,1 Mr/n; pacTBOpPEHHOND KHCIO-
poaa — ao 0,03 mr/n; conepxanne macea — o 0,5 mr/n m 1. 1. Bee
ITH 0OKAATENW 3IARHCAT OT BHAA TONTHBA, NABJIEHMI, KOMCTPYKLHHM
KOTROR M Ap.

Crporne T AB0 2 K BOfe B X oTpacaax
KHMAYCCKOR H TPORHOH TH#, KOT2A BOAA BXOAMT
B KOMTAaKT HENOCPEACTACHHO ¢ MPOAYKTOM, HA KAUECTBO KOTOPONO MOTyT
BpeaHo BAMSTE Aaxe Aebo. p
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Bona, #c ans neHns GETOHA M UEMEHTHOMO
pACTBOPA, 10AKHA MMCTe CyXo# octatox no 5000 mr/a, pH=4,
Canepxanne cyandatos 80 H3Gexanme cymmbaTHo# kopposmu Geroua
He ROAXHO npeenwarn 2700 mr/a.

23, Crounas aopa

Mpn coycke » soaHele OGwexTw. KomauecTso cTousux  mos,
BWNYCKAEMaX B BORMHE OOGBCKTH, ONPEICASETCS NPA NOMOWMR npedersno
donycmuroeo copoca (NAC). Moa NAC noumumaercg Macca BemecTsa
8 CTOYHHX BOAAX, MAKCHMAMBHO JONYCTHMAN K OTBEAEHHK C YCTAHOB-
NEHABIM PCKHMOM B JAHHOM NYRKTC BORKOrO OOBEKTA B ENURHLLY BPEMEHH
¢ meNel OGECcneveHAs HOPM KAUCCTRA RONW B KOHTDONLHOM MYHKTE.
MIC yCTaHARNHBAETCS € Y4CTOM APLdeabHO JONYCMUMBLX KOHYERmpPaYyLL
MAK) BEMCCTB B MECTax BONOMO/L3OBARKE M. § 2.4),
ACCHMATIHDYIOWCH  CMOCOGHOCTA  BODHOTO OBBEKTA M ONTHMATBLHOMO
PACTIPESENEHUS MACCH COPACHBACMEX BEIIECTB MEX1Y BOAOMONBIOBATE-
ATMH, COPICHBAIOWAMA CTOUNNE BOAN. TIpH CBPOCE HECKOBKHX Bemecta
c JAAMHTHDY nokaaatensmw  apeaHocTw  T1IC
YCTARAANKBACTCS TaK, YTOOW C YHETOM NpAMECER, NOCTYNARIINX B BAKOEM
IR BONOTOK OT BEIEPACTIONOXCHHWX BHAYCKOB, CYMMa OTHOMCHHM
KOHUEHTPALKK KAXIOTO n:uu:cru B BOIHOM OBBEKTE X COOTBETCTBY-
oM T1IK ve aonxma (ara

» §2.4).

BJIH Kaxiaoro KOHKPETHOMO CAYYas PR YCTAHOBICHHW JTHMHTA
OTREfICHNS CTOYUMHX BOR B BOAHHHE OOLEKT # /AR NPOrHOIMPOBAHHR
CTENEeHn 3aCPIIHEHAS BOAROIO OGBCKTA HAXKE N0 TCHEHHIO NPOCKTHPYEMO-

nac

rQ BHNYCKa pacuer TCH  HA  OCHOBE
YPamAeHMS Gananca, YUMTHIBAKIETD (OHOBYID KOHIEHTPAUMIO, THAPO-
JIOTRYCCKHE, 1Y KAe U T KHE OCOGCHHOCTA BOAHOIO
obberTa.

NpoekTh nnc paapaGaTHBAKTCE R YTBEPXAAKTCA A4 NPEANDHETHE,
y HIH NPOCKTHPYIOMAX CAMOCTO-
ATCMBALE BuﬂyCK" CTOYARHWX BOX B BOJHHEC mKTH B uendx C(ﬁ.ﬂlﬂﬂﬂﬂﬂi
NAK » xour cTROpax

Pacuer T1JIC MPOHIBORYTCS 1O HAHGAMLUIHM CPEIHEYACORBIM PACKO~
£3M CTOMHHX BORX ¢ (B M /W) ¢axmuccxom NEPHORA CNYCKa CTOYHHX
Bog. KoWuewrpauus aarpsaweduid S’ supaxaercs B Mr/a (o/M%), &
nac —e r/u.

MAC ¢ yuerom Tpe6opanrnit K cOCTasy # CBOHCTBAM BOAN 8 BOJHEX
O6bERTAX OnpeneseTce MAS BCEX  KATCIOPAA  BOJOMOMK3OBAHME KAk
OPOR3BENCHHE

OAC=45er @n

HeoSxoanmo noauepkHyTh obs3aTenpnoe Tpefosarue cGpoca Macch
semectea, coorsercraylomed [11IC ¢ pacxagoM crousod moaw ¢,
npwnatod ans pacuera no ¢opmyae (2.1). YMecHrmERHE pacxana ¢ np
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nAacC yner Th K KOHUCHTPAUMH REMECTBS |
B CTOUAOR BOfiC, Npesmalomelt §'c, HTO HEZONYCTHMO.

Kosuentpauns S'o,  Heobxomumas ana pacdera  TIAC ne
Gopmyae (2.1), npx cBpace CTOYHWIX BOA B 4YEPTe ropofia (HACENERHOM |
“)’HKTZ) NPHRMMAETCT N0 BEAAYHHC He MEC npeac.sbHO ﬂDﬂymMDﬂ
KOHUEHTPALMH, COOTRETCTBYIOMER TPeOOBAHHEM, YCTAHORACHHBIM K
cocTaBy R CBOACTRAM Bl BASHHX OOBEKTOB B MECT2X BOAONAAB3O-
nauns. B ppytux cayuasx S'e % no V
ara 3

Hcxona Ha TpeGy CTENEHb OYHCTKH
CTOMHHX BOJ N0 pacCMATPHBACMOMY MOKJ3ATENK 3arpaA3HCHH4 onpeae-

JIETCd KAK c
Serd TG o, ! @2
Serd

Rox=

e So— KONREATPAOHY 33TPAINTIOMEN BCIECTBA 10 OYHCTKH, T. €.
KOHLCHTPAUNA BEMECTBA B CBEXEH CTOYHOM JXMIKOCTH,

Ecau, Hanpumep, So<S'e, TO OMHCTKA CTOYHHX B804 HC 'rpeﬁyercl
PaaHHua MEXTY KOHRCHT Ser IK
npoueccoa pasBamieHHd ¥ CAMOOYHINEHMR (M. 2. 3).

TIpn  NOCTYNIEHMA HA  QUHCTHBE COOPYReHME. [1poMemmuieHusic
CTOUHBC BOMM, NPOMENMHE JOKLILHEHC OYHCTHHE COODYREHRE, M
OuTOBHC CTOYMWE BomW B GOMBIMHCTBE Cayvags NOCTynawr aad
COBMECTHO® OYMCTKK HA COOPYXCHUS GROMOMHUCCKOR OUACTKH TOPOACKHX
KAHANHIAUH L.

Ha xpynHes NpOMBILACHHWX npeanpuaTHAX ofuvHo obpaayiorca
CTOUHBE BORM DALTAYHONO KA4CCTRA, A9 OTROAA KATOPHIX CTPOMTCE
HECKOIBKO XAHATMIIUHOHMBIX CHCTeM. Kaxaan CHCTEMa MOXCET HMETH
CBOH NOKAJNbHHE OUYHCTHWIE COOPYXRCHHA. l'Ipu IH&DC CXEMBI TOKANbHEX
OUHMCTHHX CODPYRCHWI CTEQYET MMCTh B BMIY, 4TO KORUEHTDALUMA CMECH
3ar BEWECTB, TOCTY B KaHa c er-
BCHHBIMH # Xﬁ]lﬁﬂlﬂ)ﬂ(o-ﬁﬂm!HMH BOOAMH, HEC OONXKHA NPEBHIMATH
KOHUEHTPAUMA, TONYCTHMHK ANS COOPYKEHHA GHOAGIMUCCKOR OUUCTKR.
HonyctiMad OCTATOYHAY KOHUENTPAUHA 33rPAIHCHUA B NPOMIBOICTACH-
HbX CTOUHHX BOJaX nOcNE NOKANbHOH OYHCTKH NOMXHA ONpEAensSTh S
C y4eToM KOHUEHTPALUMM JTOMU BMAA 3arPAIHCHUE B GHTOBHX CTOYHEX
BOOAX (MIM CTOUHRX BOA3X APYrMX DPOMBILLACHHEIX NPeINDUATHR).
OCTaTounas KORUCHTPAUHS 32 Mr/a, B BEHHKIX
CTONHMK BOAX MOXCT GWTh OMpCaeseHa no GapMyac

Sap= 22 (= Stuc) + S @y
O

rae Qrop — PACXOR TOPOACKHX CTOUHBX BOX; (np — CYMMAapHHi pacxon
NPOHIBOACTACKHBX CTOMABX BOM; Seus ~— KOHUCHTPAUNS 3ArPAIHCHUL B
SWTORHX CTONHEIX BOAX; Sy — KOMUCHTPALHME 3arPHIAAIOIMEID BEMECTBA
B CMECH NPOMIAONCTBEHHHX H GHTOBHX CTOUHWX BOA.
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, mr/a:

1008
: Soqm——,
s 100—4
me §'c — NOMyCTMMAd  KOHUCHTPAUHA  2arPH3HSIOMErD HCMECTBa 6
OYMmEHHNX  TOPONCKMX  CTOMMBIX Bonax; A — 3deKTHRHOCTE yaa-

JEHNS 3ATPASHSIOMHX BEMECTE HA OMMCTHWX COOPYXEHMSX ropona, %
(raba. 2.4).

(2.4)

Tabruya 2.4 Mcxonsme aHHme A18 pacaera N0 dapuynam (2.3} & (2.4)

xoHueit-
Bewecta VRATCHUE HE | MAKCHMATBHO - | PRILR & BarroBbX CTOY-
uMCTHIR Coopy- |  mycTumaz | Heix samax Sewr, wr/n
sennux 4, % | Guosorwuecxon
oaucTxh Seo. Mr/n
Ansommeaci — s 05
Keneso 80 s 1.2
Kups 70 s0 30...50
Kawnit & 0.1 -
Mes iy 05 001...0.03
Hixean 50 0.5 -
Deuan as 15 -
Xpou** 0 24 _
L 70 1.0 0.02...0.3
Musak 50 0.1 —
Chumen s0 o1 -
Kofasr 50 1.0

Eciu B peayikTate pacuera OKARETNCH, YTO Sou>Se, M€ Seo—
MAKCHMANBHO — JOMYCTHMAS  KOMUGHTPAUHMA LR GHOJOrMHEcKOR
OMHCTKH, TO CNEAYCT mepecunTtate S'c n3 dopmyan (2.4), npunss,
O Seu ™ Seo

[JonycTHMas KOHUEHTPALMA 3ar BCWECTE 8
TODONCKMX CTOMHHX BOA3X S', onpegerserca, yudtwpas [1JIK s
KOHpQBHOM CTBOPE BOJHOTD OOBCKTA, 3 TAKXKC NMPOUECCH pPa3BaBaeHns
N camoouHmenHs (M. . ).

B CHCTEMsl KAHAMHAAUMH TOPOAA MOrYT OWTh OPWHATH TMPOH3BOACT-
BEHHHC CTOUHHE BOAH, KOTOpWE HE BH3WBAKOT HapymenHd B pabore
KaHa, cereil u coopy , obeci Tb HX
SKCMNYATALHH A MOTyT BrTh OYHLICHW COBMECTHO €O CTOMHHIMA BOAAMH
ropona.

3anpemactca cOpackBaTh BEmMECTBa, OKAIWEAIOMME palpywialmee
NEACTBHE HA MaTepHan TPY6 M ANCMEHTH COOPYRCHHA KAHAMM3AUHN, 3
Takxe BEMCCTBA B KOHLEHTPAUHAX, NPCASTCTBYIOMMX GHOTOMMUCCKOA
OUMCTKE CTOMHHX BOA. Takxke 3anpemaercd cGpachBath B CHCTEMY
K2HaTH3ZLHH HEPACTBOPHMHE MACHA, CMOMH H MA3YT, GHOAOIEWEeCKHE
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TPYAHO OKMCNGEMHE OPrAHEYECKAC
L]

[ Ya:l L)
woamx 500 ur/n; memecrra, Ard xOTOpHX He ycranosacan [AK @ mase
sogaux ofwexros (oM. § 2.4).

Kareropryecka 3anpemaercd cOpackiBate # CHCTEMBW KaH2IHAANAR

KMCAOTR, TOPIOYAC DPHMECH, TOKCHYHBIC H PACTBOJCHHME FR23000pAIRAC

[ TOKCHYHKE radkd 8 llpyrm:
B3PBIBOANACHHE B TOKCHYHHC CMECH. 1 Tagme
KAHATHAUMOAHYK) CETh [OPOAd  NPOM3BONCTBEHHEE CTOUHHIE -qqu
WMEIOMME TeMnEpaTYpy canme 40°C, pH waxe 6,5 wnm swme 9, XMK
swme BilKs 6aree vem 8 2,5 pasa wiu Bl1Kam Gonee uem b 1,5 pasa;
KOAUEHTDHPOBAHHEE MATOURHE B Ey6ABWE PacTBOph; CTPOHTCABHWA B
Gormosoit Mycop.

Tpe pacuere AOTYCTHMEX KOAUCHTPAUMA 3ArPISHSIONTHX BEIlECTD W
NPORIBONCTBCHHBY CTOURKMYX BOAAY, MPHEHMICMWK B CHCTEMY Ka-
HATRIZUAR ropoad, Clenyef PYKOBOACTBOBATRCH CAEXYOUIMME TpeGo-
BAHAAMMN:

3) FONYCTHMOC COAEPRAHHE OPTAMMNECKHX BCUICCTB, OUCHMBAEMBX
na BIIKs, nonxmo onpenenstica pacyeros. [(Ipg arom BK npomsson-
CTBEHHMX CTOYHWX BOL HWE JONIXHA Be&cTR Kk Dpeswmesso  BITK
nocrynammu B3 OUMCTHRE cmpyxem mpuncuu CTOYMHMX  BOA,

apu P

6 noﬂymuue xnnues‘r‘pﬂm 3ArpasHACIMY  BEUISCTB,  yaa-
NFEMEX B2 OMHCTHHX COOPYKEHHSX TOPONA, AONKEH  OOPEACTATLCH
C ydueroW ycnoaHA c6paca  OMRIMEHHSX  CTOYHWX 8Ol B BOSHEIA
ofwext (cm. . 3).

24, RavecTio 80AM BOAHME obnexTOS

Oxpana BojHHX OOBCETOB Ba obecn
® BONE @ 3AMMTY WHTEPECOR BCEX QTPACIER RAPOAHOTG XOILECTEA H
KYASTYpH, 3AHHTCPECOBAHAKX W OXPAHE NOBEPXMOCTHHX BAX  OT

3ArPYSHEHHE NPH YCIOBMM DPCHMY nuTbE-
BHX B GuTosHx Hyma WacencHwd. IlpM YCTOBHH npmpmera ynosaer-
BOpEHHE HYXA a sone yuery O nobolt

0Tpacis HAPOSHOMO XOIWACTSA B KynsTypu. [Ipm pemcuuu monpoca of
OTBEACHWH CTOYHMX BOl B BONHWA OOLEKT H O MEPax OO ET0 OXpaHe
OT 3arpASHEHHE CNEAYET HMCXONHTE H3 CTEOEWH €0 3ATPUIHENHOCTH *
BOMHOCTH, KOTOpad MOXCT COIASTECH WAH Coafdecd y Baumanmerc
PACYETHOIO MMM KOHTPGJEHOMO OyHKTA (CTROP3) BOAONQTLIOBAHHE K
nAfiec OT ACTONHMKA MOCTYIUICHHS CTOWMHX BGX B Cayuae PeBoxossi-
CTBEHHOMO BORONQBLIOBAHNN.

B kauectae MacmTaBa o8 OUCHKH AODYCTWMOR CTENCHA CHRXCHHS
EayecTRa HNMX BOL CTYXAT T K COCTany # CBORCTBAM
BOAH K OPOAENLHO NODYCTHMHC Konueu’rpﬂunu ({10K) ncmecn » maze
BOAHMX OTLEKTOB B BMAOM
KyALTYpHO-GLTOBOIN, puéuxual.ﬁcneuuom & np). Bomamic ofvexTm
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t

GRCAYCT CUMT2Th JATPRIHCAHWMY, CCTH B PACYCTHOM MYAKTE (CTBOPE)
BC COBRIORAKTCE YCTAHOBACHKNE RAS RARROTO BAIA BOAONOILIOBAHRS
fpebosanns Kk COCTaBy M CmofcTEaM monw W WopMatuew TTIK,
PPMBEAEHHRC »  «CauuTapanx npasunax 4 Hopmax [T

s07  OT 3ar CTOYRWMH BORAMES (HMEHYEMME
» Aansscimen [papmaamn).

Dehcrayomme s wacrosmee apews [lpasana cryxar gas npexym-
PEXACARE A YCTPAHCAMS CYWECTRYIOMEND 3AMAIMEAUS CTOUHMU BORAME
PHYTDEHEAX BOAHWX OOBCKTOS, TIXHX, Kak pEEM, [yund, BAAO-
XPAHMAKTIA, 03€P3, NPYAH H WCKYCCTBCHHLE KAHAMM, HCTIANBIYEMHX
s xoaﬁumeﬂno—nlrrbclom BOAOCHAGXEHUS W EYILTYpPHO-GHTOREX

syxa nag o npymx uesed. B arom
OKYMEHTE dxir ang

A B cryuae HCl 08K
sonBoro ofBexTa ans pa ayxa cnenyer
MXOZATE B3 Gonee XECTKRX T s puay

WOPMATHBOR KAYECTPA BORM.
fMpa ucnomezcpamum Ilpasan cheyer wmers B Wiy, uwre BCe
B COMCKAX 33T Ba PR
PYyINH: N0 JUMATHPYODEWY nokasaremo speanocts (JITTBY, coor-
BETCTACHHD  XAPAKTEQly #X BORIEACTAMS HA OPfaHMIM  4eliOBEKE B
BHYTPRBONOCMENE  GAGNOMMIECKHE  Tpomeckw.  Panenmior ofme-
HYECKMA W OpraMQICHTHHECKMA

BOXAIATENH.

B nactodmce mpems NPEATTIO, YTO XAYETTRO BOAH BOFBOrG OBBEKTA
ROCTWracT TPARHLGE 3ROJOMYECKOND CABATA, €CAH COACPRAHHE 3ATPaa-
HEXWHX BEMECTA B Hed pasuo onroh nose. Jlng ogHOTO onpenesewnoro
BMECTHA 3T [033 COOTBETCTBYET TPEAGNSEO AOTYCTHMOA KOHUEHT-
paumsi (TTOK). Ilng meckosvkwx memecrs oaroro JITIB oara naosa
COOTBCTCTEYET

m

T SMAK<Y, [e%)]

=t

me S, — CDEAHSA KORUCHTPAUNS ONHOMG (-ro BEMECTPA B BOAE AQMHOMD

ofvexta; [1IK: — npencanio  AONycTHM3s  KOANEHTPAUME TOMO  XE

memectaa; m — OGWEE KONHYECTBO BEmecTs nasHoR rpymmw JITB,
1 B 801E BOJROTO OfBEKT2.

XHMHYECKHA COCTAS BONE MOXET XAPAKTEPHIOBATRCE OYEHb GOMbIINM
RBCAOM NOKAIATEACA, ONPEACTAONHK KAYECTBO BOAM (IPUMCHATENBHO X
PACCMATPHEAEMOMY  BHAY C apyrod P ans
cobmicaeHig yCIoBHs GopMyn (2.5) KOHUEHTPAUNH OTACALHEX BPERHHX
BCHECTS B BOJE BOAHOTO OOBEKTA NGIXHB GHTh BCCBMA MANWMH, YTO
Moxer Ourth OfccneueHt OYcHs TAYBOKOH OMHCTKOW CTOMHEX BOM.
Nooromy m1g fonycTUMOrD CAHXEHME TPEGOBAHMA K CTENEHW OMRCTRM
BeoGXOXUMO  YUMTWBATE BCC  (BAKTOPH, DPEROANIIAE K  CHHXCHIO
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KOHUERTPAUMH ITHX SCHICCTE 8 BOAE BOAHOrO OfbekTa

(npouecc

PasbanaCHHE, CAMOOMHMEHHS W Ap.).

He

BOAW A4

Th HCTOMHWKA ANE

oficfenonanng

YUETOM  peaynwTaton
MOMHYECKHX M mnorpaq;mccxux H3LCKAKRH.
&

TCd HA OC nammx €r0 CaHUTapHOro

TRAPOTEOMOTHNCCKMX,  THADO-

MC BONEHA

He MOryT O6MTb yAafcHu umnauu ofipaborku,

HBIX [PHMECER,
2  KOHUEHTpauHR

3ArPAHCRRE [ONXHA COOTBETCTBOBATH XPEKTMBHOCTH TPHMEHAEMBIX

METOROB OUHCTKH.

Cocras o CBOACTBA BOgW BOROCMOS AONXKHW  COOTAETCTBOBATE
HOpMaTHBAN B cncpe, PACIONOAEHHOM HA MPOTONHOM BofioeMe 1 KM
Bame nyHKTa a ma p x
sofoeMax — s | KM [] 066 CTOPOHH OT Obmue T
K COCTaBy M4 CBOACTEAM BONW BOJOCMOB ¥ TIYHKTOR MHTBEBOMD
BOAONONLIOBAHHE TIDHAEACHBK B Taba. 2.5,

Talauyn 2.5, Oftme TPEBORAHME X COCTABY N CRORCTEAM RO BOROEMON
¥ YHETOR NMTLEBOND BOAONATNIONAH NS

TMorasarenn cocrasa n JlomycThuas opma

CaoACTD 8o BOROCME

setiecTas C 3! ¥

Tlnamsiouime npumecn
Fanaxe H nprEKycM

Oxpacua
Teuneparypa

Pearuws pH
MHMEPLALHLIA COCTRD

POCTBOpEHHLIf KMCIOPOR
EMOXUMHueCckeR  noTpeb-
HocTh 8 xucnopone (BMKnom)
Boaliyawrenn aabancaanud
XMK

ca 6onnwe vem i 8,25 ur/a

B NGBEPXHOCTM BOIM HE AN MBI OfitDyKHBATICH NAgES-
(OUIHE RACHKH, NATHA HACEN H CKOMLIENWE ADY X APHWECER

Bona He nAMMMS NpHOGPETATS ANAXOR W NIpHBXYCOR
HHTEHCUgHOCTIIO Ganee | 6anna

He nosmua ofHapyRHEATECA B Crantixe 20 cH

JleTnaa TeUnepATY P4 ROt B RAYTTATE CYCKD CTONSALE BT
HE ONKHE NOANLATLCE Bonee wem Ha 3 C NO CpsaseHmso CO
cpeaKEmMecaunod TEMTIEPATYPOA CAMOM) XAPKATO MecSUA 18
nocneanme L0 ner

65..8.5

He Romken Npeewiuars 0o Cyxomy octarxy (000 wr/x,
210pH108 350 Mr/n, Cynicheron 500 ur/a

He mepce 4 uc/n

He onee 3 mc/a

Boas He AoamHa Conepxams sxSyanTench Mbaneasuuh
He 6onec 1S wr/n

B va6a. 2.6

BEMECTS B BOAC

nnkK x

XO3RACT

THEBOTO

Bomme 00beETH 1l GuTOBWX Hykn. B :rmu NyHKTE TPHBORITCS

HODMB! 119 BOAN

ucl a ann . cnopra

Boaa ucrouswkos mofo- |
KOTOphiE

p.
U OTAMXA HACENCHHE, @ TAKXE BOAOCME B UEPTE HACCAEHHMWN MyHKTOR.
Baxkadimue K MECTY BMNYCK2 CTOYHMX BOR MyHKTH BOAOMOAB3OBAKHE

22



crana ] HHOrO Hanzopa ¢
0BE3aTCABHBIM YYETOM OQNUMANAHKX BAHHLKX O MEPCTIEKTABAK HCTANh-
30BAHHA BONOCMA Afif  KYNhTypHO-GWTOBHX Hyxa Hacencuwa. Cocram
H CBOHCTRA BOl BOJOCMOB AQNKHHE COOTRETCTBOBATH HOPMATHBAM B
creape, H2 npo 8 | kM Bume
1 NYHKTA a Ha npa

or nyHKTa

no
sogoeMax B | km B ofe

Tabauya 2.6. (IK HEKOTOPACE EPERMALT BEEECTE B BOE HCTDAHHEOR
X0IAACTBEHNO- NHTLCRONG HATHAACHMS

Bewecrso UK. ser/a Beuiecrso UIK, sr/n

Mess, HHEEAR. UHHK 0. XKeaeso 0.3
Anminax 2.0 Hedm acoxacepumcTan [N
Xiop akTHBHNA 0.9 Hedrm, mpounas 0.3
Kanponaxram 1.0 Deuon 0,001
Terpasmncannen 00 Tuxnopgenon 0,002
Conrent 0.03 Xaopacpoc 0.05
Bewon 05 Cepoyraepon 1.0
At 01 Hadrmenonme ko 0.3
Pexcaxnopbenzan 0,05 JURT (recruusi) 02
Hyrrpatia (no azary) 45,0

np" CNyCcKe CTOYHHX BOA B YEPTE Tropoaa DCPBWM  NYHRTOM
BOAONONKIOBIHAE RBARETCS AAMWwWil ropol. B amux crywasx TpeSoBanus,
YCTAHOBAEHHHE K COCTaByY H CROACTBAM  BORN BONOEMA, [OAKKH
OTHOCHTBCA K CAMHM CTOUHHM BOA2M.

Tpefiosanna K KauecTRY BONH TR KYMAHHR M CMOPTa HOPMHDYKTCH
MOCT 17.1.5.02—80 «laruckuveckue 7 K 30H3M
BONHWX OGBCxTaEs. OCHOBHMIE AAHHWE W3 ITOM0 MATCPHANA OPMBEACHH
s 1aba. 2.7,

Tabnuua 2.7. DarseHRaccawe TPeBOLARAS K RASECTRY BOXM

Tloxazarens Tpeosanis h HOPHATHEN
TLABAIOmME IpHMECH Ha ‘n0gochs HE
a nARRGIOUME MACHKN, NITHE NHHEPLTMHBK MACEN &
{exonnenne apymx npumeced
Zanax He Gonce | Ganns
Oxpacea He nonsia obHapy mMBATICA B Crasbuke 10 Cn
pH 5..88
PacTaopennif xueaOpoR He Gonce 4 ur/n
XnK oo Hs/n '
Ketuiseunese nancux:
e kynansa .s 1000 Gaxr/x
» cnopra =« 100006axt/x




Cornacro [Ipaswian ONpeseIsioncs AONOMHATEIBHECE TPeGOBAHME K
KaueCTBY BOAH  BONOCMOB, HCMOALAYCMOR AN OWTOBHX HyXR. ITH
Tpefonanus npusescwn 3 1a6a. 28

Tofiteya 2.8, JONOIHHTENLHbIE TPEGOSAHHN K KAHECTRY SOMH ROAGEMOB,
HCAOALIYEMMT 14 RYNAHHE,

Tlokearens TpeSomasnsa u HopraTHEs |
I

ﬁmmemme CIecTes 11ps cAyCxe CTOURBLX 801 CONEPXKAHNE BiBe-
WEHNBLX BELIECTS HE AMMKHO YBENHNNBATECE |
6o10¢ en ua 0,75 ur/n. fLad 8OnCENON, COnEp-
wawnz o wexens Gonee 30 wr/n nnupnnuux
mewecTa,

-
mocr- # sone & npeenax % |
Tenneparype JleTuan TeMmEpaTYDA BODM 8 peayALTATE

CHYCKE CTOMHEIX BOT e MOMKHA NOBMUETICS
Bonee uem 1 3° C N0 CpaRHEHHIO CO CPEAHEME -
CRHHOA TEMNEPITY PO CANOND KAPKOND MECALA
roga s nocaeause L0 aer

BMKpony pmmn TPELHOCTS w0160 B XHCIIOPOAE NPh
C ue nanxua npeawats 6,0 Mr/n
Baabyurenn 3sGoneaaHnR Bmu HE BOKHE CONEPMATE naabyavTEach |

Aaeliyavrened 1860NCEaHHA, ROAMHI NOARED-
AN obexapamupaimo nocse  npes- |
BAPHTENEHOA OUHCTXH, (YTCYTCTEME CONEp-
wauug 5 sofe nabynurench a60nemaHMA |
0GexI8Pa MUBBHHEM BHONOMUBCKH OUMINEN- |
Wi BurTOBBIX BOX A0 KOAH-HHACKCA HE Mence |
100 la ‘

Crounbie aow, ‘

Peif0x03AACTBEHHbIE BONOEMB. HOpMATHBE KAHECTRA BOABI BONOEMOB.

HCNOTB3YEMMX NAS  PHBOXOIBACTBEHHMX LENCH, YCTARABANBAKITCA
TEThHO K OT) BHAaM

K PBOMY  BHAY 30BAYAR OTHOCETCHE BOAHMWE OOBCKTH,

HCNOJTbIYEMBIE HAR COXPAHEHAR H BOCNPAH3BOACTBA UECHHHX BHAOB pu6,

ofilanasoumx SHCOKOR HYBCTBHTCRHOCTESG K kucnopopy. Ko sropody —

BOOHHE OOBEKTH, _MCNOTIhIyeMBIE ng ACEX ApYIHX PuBOX03ZHCTBEHREIX

uenci. Bug BEHAOMO e lonuom obvexkTa

TCH  TOCYRape OpraHaMu  phil ¢ yuerom
PAIBNTHA pHONOTO xo:mm:rna ® nepeuekThee. Ocnopnme Tpémmmn *
KAYecTny BoAnW TRCHHEX 8 Tabn. 2.9.

Bo BCox CTyuagx rPAHAUB PAHOHA CMCMICHHR CTOMHMX BOX ¢ BOAOH
C33PErY.HPOBARANYX PEK HE NOJXAB PACTIPOCTPAHATHCS GoAce YEM Ha
/y mupaust pckn M S00 M BHMI ng Tewenuw. B Bogoxpanunnmax,
03epax, MOPAX (PAHWUA PAAOM2 CMCIIEHRE OOMXAA GWTh B npoaenax
#e Gonece 500 M BHM3 MO TewEHMK.
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Tabiauyn 2.9, Tpebosanng & LA4ECTRY B0 s SO/I0EMOR, RCTIOTRIY EMBE
Nd PEGOKOIRACTBEHHOA LEAN

[ —— [ Mope
Toxesrens
BUA PGOXIAACTRERHOND 4CAQTRIOREHNS BOSOEMR
t | 1t [ ] u
Be- n CTOUHBLE BOT BELLIECTE HE AGN K-
uipcos O yReMdsuaTLCR Gasiee oM Ha
0.25mr/a | 015er/a 025m/n| 035 mr/n
JLna BOROEMOR, CONEPMAULMR B Me-
enn Ganee 30 Hr/a NPHPOLBLR HMHe-
paremmx  mcwecTn,  Aomyckaerca)
VBEMHUEHHE COTEPXANE BINCLIEHHME
neuiecTa 8 soxe B npegenax 5%
flrasaioianc 5e-|  Fa HIOSCPRINOCTH OLS BOTOCHA HE AORMHI OBHADY miRa T Madnd -
mecTsg KOUIHE WICHRH, HTHE MBCEN M CKOMIEIMR IPYTHE NPHMECER
Banax, ngnerycu|  Boma we mommIE aamaxon, u
ONPACKH M C0OBIATS HX MaCY Pt
Teneparype B ESETTEOTCUL (TOAMACK RO EMTPATYDA BORK e ROR1S ki
wiatics Basce scH wa §
sonm
Peaxuss pH He z0nxra saxoguTs 38 npenenst 6.5 ...8,5 pH
Pacrropeinsé B 34MHMRA NEPHOA HE NONKEH Gnrlh HHXE:
XWCAOPOR
60m/a | 4bwmrta | 6Om/a|  4Buria
B ACTHHA NEPHOR AQNKEN GutTh He HyKe 6 M/ 1 NPOSe. aToBpaRHOR
8012 4 nww
Buasuonecces | e norpebuoers 8 suciopose|  Derucyraomes norggsivcere
|novpesuocTs (npu 20° C) ne monmua ipcusiuams 3 (s xHCaCPOZE (mpm 20" C) He
EHCIOpOsIE (EnK.\ wr/n nonmHa NPeRenuats 2 Mr/a
Ecan & amMuu nepHOx
o TO MO HO A0y CTHTE chpoc
B HHE TONSAO TEX CTONHMX ROA. KOTOPiE we wseHaT BITK pozsl
flposimuie acue-|  He J0MMHBI CONEPMATLCE & XOKUEHTDAUMEX, MOTYLIVMX OREIATS NPAMO
A EOCRENHA BPesHOE MIAICACTAME HB Phats W SORMNC OPTAHINM, CY-
AULwE KOpMOBOH Ba206 1 pub

Tipubpexunie 30HW Mops. [Ipasuna Oxpassl OT  3arpAIHEHHS
NPUEPEXHEX BO1 MOPER YCTARABIHBAIOT TPH 30HK CAHHTAPHON OXDaHH,
30Ma BOAONOALIORAHNSA PACTPOCTPAHSAETCH oT Gepera Wa paccrosnue 2
MOpckHe Mtk (1 Mopckas Muas = 1852 m). DTa 30Ma MChoAb3IyeTCR AR
EYNawHs, Cropra W otamxa. [ns oxpaun 30HH BOAOBONB3OBAHHE OT
Hacenenkg ycraHognerb [ u 11 3ouw. [Tepsas n3 HMX AOIXHA COXPAHMTH
HOPMAMBHBIC YCIOBHA B JOHE BONOMOTBIOBAHHN W PACTIPOCTDANSETCH Ma
5 Mopckux minb. LUlupHsa BTOPOW 30MH CaHHTAapHOA OXPaHW Taxxe 5
MOICEMX MH/Th,

OcsioBibe TPCGOBaHMR K Kauectsy Boaw B npHGPEXHOM 30HE WMOPR
npusegenw B tabn. 2.10.



Tafinuys 2.J0. TpeSosanng x 1MeCTRY 8071k B NpubPRMHGH 30HE MOgA

TMoxasarens 3ous 3om
oxpanst
[nasasope npemecn | lle 1% mOpCEE 80
1L1BBKIOILME DPUMECH:
n ua 2
ravbuuos 30 o8 LTS
Mpuaxyc u aanax HATEHCHBHOCTS HeOBMYMET N9 MODCROA ROH JANAXOM NE 101
XHE TIPERMLLS Th TIOPGTA BOCAPHETHS {2 6118}
Tipospasnocts Hie Memes uem 30 Cx -
Oupacen He wafimopserca » cranbue [0 on He wopmupycos
Buoxummucckas  not-|  He Ganee 3,0 r/n —
eucacpone
(GMKs)
Bostymrrenn abane-|  Doma we panmwd conepmats sabymre-|  He noprwpyercs
BaMma 1A 3abanesanmit
Knioeanuwe nasousn He Ganez 1000 6axt/n Onpenengercs  yc
nOBMEMH CayCKR CTON-
etx s0g
NABA 3

NPOTHO3 KAYECTAA BOAHBIX OELEKTOB

3.1, HcxopHmm AaHHbE .

Mpu cnycke B BOgHBIH OfBEKT CTOUWHWX BOA, COMEPRAMUX 3ArPR3-
HRIOLWHE BEIECTBA, XAUECTBO BOAKW B HEM YXYAMALTCH. KUHI.\C"’ID&LLMH
ITHX BEMECTE HE OCTAETCR NOCTORHHOW, OHA HIMEHHETCE BCACACTRHC
PasbaBACHHS, 4 TAKXE GHONOTHYECKHX,  (PHIHKO-XHMHUECKHX K
XHMHYECKHX npoueccos. B pexax ITh npouecckl MPOMCXOasT BAONs W
MONEPEK PEKH, 2 B HENPOTOSHMX BOAHMX OfmexTtax (03cpax u T. A.) —
no eceMy npoctpanctsy. 3anava PpacueTos npor
K3YeCTRA BONM COCTONT B TOM, WTOGH OMPEAEMTE  KOMLCHTPAIHK:
AArPASHRIOMMX BEWECTE B OTACTBHHX TOUK2ZX WJIH CTBODAX OOHOrO
obmekTa.

B kauectee npumepa Ha Ppuc. 3.1 npHBcacH rpadMK  M3IMEHEHHY
KOHUEHTPIUHH 33rPA3HAIOMEry BEMECTRA BAOAL PCKH. ﬂpcnno}lame'rml.
UTO B CTBOPE A CNycKaeTcs B PEKy 3arpadHSIOmEe  BEIUECTBO ¢
KOHUCHTpauMeR Sa, NMPHUEM BHIOE CTBOpPA A PEKka HE 3arpsadeHa h
HMCET TONbKO BOHOBYIO KOHLEHTPAUMIO S, (eCTECTBEHHOC 3ArpS3HEHHC).
[[a)lec, BHH3 NO TEHYEHHIO, NOJ BJIAMIHHEM paaéannemﬂ H NPCBPAMEHHR

XOHUCHTPAWIE PACCMAT BEMECTBA Y
€9 10 NOCTYOUICHHR 3arpR3HEHHS S. B c'mope B 3™ KOHUEHTPauMF
CYMMHpYIOTCE, H 1100 A p KOHUEHTPALNY
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ngTH yueuumac‘rcn Eum nanpumen. B cTBOpe B HaxoaHTCA sononosb-
YCTAHOBACAA NPERENbHAY  [O-
YCTHMAsS muueurpauun (ﬂlll() RAHHOrO BEmeCTEd, TO creAyer
2BPATHHIM NyTeM ONpeaesnTs 8 CTBOPaX A A B npeneabHo nOMycCTHMEIA
Spoc (MAC). Taknm 06paioM, BOROOXPAHHHE MEPONPHATHE MNX DEKK,
£OTOPAA HAXOIMTCH fOR AQ3NCACTBHEM HECKAABKHX BMNYCKOB CTOUHHX
san, TpeSyeTcs pClMTh KOMILIEKCHO.

Bee 3arpaaHsOMmKe BEMCCTARd MOXHO D3ajAe/uTh HA ARE Tpynnui
KOHCEPBATHBHNEE M HEKOHCEP-
8ATHBHNC. KoHcepsaTHeHNC
BEMECTAA (COMM TAXCAWX Me-
TANOB M TIpP.) TOABEPrakTCs
ogHOMy M pa3bamieHwio.
HekoHCCPRATUBHIE MOrYT SHTh
B PACTAOPCHHOM, XQLIOHIHOM
H BO A3BCUICHHOM COCTOSHHIX,
xpoMc pasfamacHus oW mon-
BEPrAIOTCE XHMHUECKHM, DH3N-
EO-XHMHUCCKHM H GHQJIOI"H'-ICC-
xam npoucccas. CoBOKYMAOCTE
BCEX MPOLECCOB, HAMEHAIOWMX
XapaKTEP AArPA3HNIOWHX  BE-
mECTB, HA3MBAKT MPOUCCCAMH
CAMOOVHILCHHR BOROCMOA,

PacueTn xauecTra ROW BOAHHX OGbCKTOB TpefyeTcd NPOAOAHTH
MPK TPOCKTHPOBAHHH HOB&X ALMTYCKOA CTOYHWX BOX HIH OYHCTHHWX
CMﬂyXCHHﬁ, BONONPHCMHHKOB H B TEX CIyuadX, KOrda H3IMEHNETCH
CMAPOAOTHYUECKHH DPeXHM BOAOCMA (per CToKa,
pacxoaos M T. 1.).

3 pacueT 0693aTeAbAN, KOTAA B Pe3yabTaTe CTPOMTEABCTBA MM
HIMEACHHE CYMECTBYIOIIENO PERHMA MOXKET HIMEHHTBCA KAUECTBO BOAM.
OcoficHHe BaXHW OHM HA MEPCNEKTHAY P33BHTHR  NPOMBOUICHHOCTH,
CEMLCKONO XO34HCTBA M HACENCHHA.

Tlpy COCTABACHMH NPOCKTA KAHATHIALMH, OMMCTKH, 0Be3ppeXHBAHNT
MIH 00e332PamUBAHKS CTOYHMX BOA J000M0 OOBEXTA CAEAYET yuecTh:
CARHTAPHOC COCTOSHHE BOTMOMD OOBEKTa B P3AOHE NPHHHMAEMMNX
MEPONPHETHI, CAHMTAPHYK CHTYAUHK Bhilde M HHXE CNYCKA CTOURMX
BOX 3TOM0 O6mEKTa; HCMOIbL3OBAHHE BOMHOTO OGBEKTA ANS XO3SACTBEH-
HO-OHTLEBONG BOAOCHAGKCHHE, KYABTYPHO-GHTOBHX HYXA Hacenewnd,
ANY pPuBOXOZAACTBEHMWX M APYFMX Uened B HACTONINEE BPEMY H HA
nepcnexTuay.

Bce pacueTw NpOTHO3HPOBAHWR KadecTBa BOAKW BORHOMG ofbekTa
AONEHL GBTh KOHKDCTHNMM H AOCTORCPHHMHM 110 XapaKTepy HHGOp-
MAOKOHHMEX MCTOUHHKOB H MCTOROB MX MQITYYCHHA.

TMpu pacuete kauccTBa BONW BOAHHX OOBEKTOB HCXOAHWE NAHHBE
MOXHO NQIPAANCTHTh HA TPH TPYRfB:

1. MMApQNOrHUECKHE M MHADIBAMMECKHE XaDAKTEPHCTHKH  BOJHOIO
0BberTa. 2. XapaKTEDHCTWKA MCTOUWHKA 3arpsanenus. 3. TpeSoramms

- z

Puc. 3.1. UameHenne kauecTsa o 6ons




X KaYECTBY BOXW BOQHOMD OGBCKTA 8 pacyeTHMX (AW KOHTPOJBHNMX)
OYHKTAX BOZOMIOIBIOBAWAL.

YECKHE H  THWIDILAHUECKHE XAPAKTEPHCTHER SONMONO
obnexta. B rpynny rMApOROMUECKHE ¥ rHApARAMUCCKHY BCXOTENX
JABHMWX BXOART PACHETHRE DPACXOAH, CKOPOCTH BCTPOSWX Tedcamd @
MIPABIRYAXKHE OAPIMCTPH NOXA  BOAHOMD OOLEKTA, NPy DOMOmM

pesynsrat BORH.
OCHORHLIMM TUXPOIOMIYECKHMH JAMHMMH NpR  pacuere pasamneHns
CTOUHMKX BOR B PEEAX GRASOTCT JACHETHHA PACKON PCkE 8 yPOBLHD
womu. Cornacwo [Tpaswnam pacuct nposopaTes ans sanmux ofbexTOB

&

8 XYALTY[ C yuerom cneay
YCROBME: N8 BE3APETY peK — A CPemHECYTOMMEA
pacxal roga 95%-HoA OBECMEUERHOCTH; ANF 3APErYNHPOBAHNHX PEK —
yera A, rapant i pacxol RMEE MACTHHN M OpH
HCK T4 OOPATHBIX TCEHME B HUXKHEM
Buee.
Jns sopmux ofuexTon ficTaeHHOM

PAcxoA ONPEACHSETCE C YWETOM CIEQyIomMX MAAPGIOTHUECEER Y :
RA9 HE3APErYNMPOBAKHEX [PCK  pacueT npoM3sOmMTCE He Gasmee /)
MUHMMA/BHONO CYTOYHOND PACXO12 BOAH Tofa 95 % -HoR oBeCIICUERHOCTH:
AAd 3aPEryNMPOBAHHRX PeX — He Gonee 1/] MEMHMANEROIO YCTaBOS-
ACHHOMO rAPAHTHAHOMO PACXOA3 HHXKC ILIOTHMH (CaHMTapHufi Hpomycx).
Pacxon 95 %-roi obecnexeHHoCTH BRYHCASIOT 0O GopHyne

m-03

=m 100, @a.a

»
me p— crenean obec) %im— alt moMep
TOMHOrO PACRAAA, BACOAONCHEOTO %
yueaiomenm mopaske; N — 4MCI0 WACHOS PSR, T. €. MHCAO neT
uwabmonexud.

Ilag p=95 % nonyuaem u3 (3.1} dopmyry
m=0,95(N+0,4) +0,3. G2

Ias pacuera b ILIAHOM
BOAHOMO 00BERTA B H30GATAX, WTOGK OUPEACIHTS MPH PACUCTHOM RACKOAE
10Mmale 3epxana, r1yGusy W [mApRuy ofLekTa. Pacnanaras naamom
PEKH, MOMHO TAKME OUCHHTbL HAPE3AHHOCTh GCPETOBOA MuMHUMM, obyc-
NIOBAMBAKOMYI0 HATHMKE KTH OTCYTCTBHE BACTOMKHX BOA. B Tex cryvawx,
KOTAa [ACYETHHR OTPE3OR PEKH COCTOMT H3 OTAENbHHX YHacTKos ¢
PAINHUALMK THAPARAMUECKHMH NAPAMETPANH, ETO CAEqYET pasbéuts ma
YHaCTRH C 6Qnec ATH MEHCE OIRHAKOBHMH RIPARIAYOCKMME O3PAMET-
pamu. JLng BCEr0 PACHETHOIO OTpEIxa ITH MAPAMETPH ONPEIENSOTeR Kax

no aaMee x ydactkor. Ecmm
pacuetr mectcs Gea  paincieHWs pekH HA  OTACBHHE  yuacrxd, 7o
Ba s CpemEmAc paucTp! KHE H XEX

INEMEHTOB N2 TOfl 4ACTR PERH, KAd KOTOPOR HAMENCHO BHNATHEWHE
2



pacyetos. Bee muapanTEieckEe HAPAMETPN OAPERENTNITCE MPA PACYETHOM
pacxone.

B s CKRY  PACYETax t [lfean xapaxrepmiyer
" ™ Ty BOmEHX Macc. Boaee
GHTCHECHBHOC coom y na
", , npm 6o, x ra Lllean nepe-

MCIMABAHME OKA3IWMACTCZ Bonee Crabuin.
Koadxhnusenr [ean npa r
YKAOROP [ suuMcATIOT 1O Bopwyne

v
Jr
Mme v — CPeanss CKopocTh naroka, M/c; R= A/x — ruapasnvueckai
paaMyc, W; A4 — MIOMAT XHBOM CEMEHHd MOTOKE, M°; £ — CMOYEHRLNY
nepAMeTp, M.

{Ipa orcyrcrasm naemwx of yxnomax koadxpuusent [llean moxer
6ure onpenene® mo dopmyne Mamnoacxkoro

c=i R, (.4)
a

Cc=

[€X)]

FAC Mo — EOMPHRUMEHT OIEPOXOBATOCTH PYCRA DEKH; y — MOKA3ATCNE,
ET: A dx K KT

Py
CKOTO pajayca.
Kaxds

T o [ W OT xapaKkTepa pycia:

Pexu ¢ MecamiiiM DYCAON, PomiM, 661 PECTUTEMMHOCTH, &
HESHANMTE MMM ICPEMELICHMENM [KHOAK HEHOCOA . . . . . 0,020...0,023
PEXn ¢ MoruammM WOBHRHCTIM pYCTaM, € G0nbLAIH NEpe-

R<t e, y=1,5myi (3.5)
R> 1w ym1,34/ng,. (3.6)

B ycaosmax mRpokHX pexk MWOXEO npurste R=H, T ¢
MapantuyeckEE panAyc R pames cpeaseir rayGame pexm. B sroM chyuae
Z=PB, e B — cpeaHas MAPEHA PEKA.

3uae senwunny koadxprumenta Llleaw, jmnammyecxas  CxopocTs
onpelengerca no Gopmyne

A =é Je. . oan

e g—y



B HENPOTOUAWX BORHHX OOBCKTAX HanGonee MOMHKMA GHBAKT
BCTPOBbIE TEHEMHE, KQTOPHC BAHSKIT HA npouece pazGARICHHS, NMOITOMY
PACHET CPCAHCA CKOPOCTH  TEUCHHR peKOMCHAYeTCH [pOBECTE 10
npubanmeunoit opmyne

vy kW, /3% 10k, 3.8

T ot dp ra [llean:

0 20 30 4 s s 70 8 %
010 018 027 034 042 050 055 060 0.64

W) — CKOPOCTb 8€TPA HA BHICOTE 2 M HAQ BOAHOM NOBEPXHOCTHIO; A —
cpeaMus QNS PACCMATPHBAEMOTO yuacTka Bucota 6oaME | %-HOR
OBCCNEYEHHOCTH 8 JaHHOA CHCTEMC BOTH.

XapaETepHCTHEA HCTOMHHKA 3arpEdHenHd. B 3aBHCMMOCTR  OT
TIPOHCXOMNEHHE, BHIA H KaMSCTBEHHOR XaDAKTEPHCTHKM NpHMECER
CTOUHBE BORM NMORPA3fEASIOTCE HA TPH OCHOBHBIE KATETOPHH: GWTOBHE,

TBCHHBIC H Cocras u KOAHYECTBO 3arpE3HINIMHX
BEWECTD GMTOBHX CTOUHBIX BOX CPABHHTCIABHO NocToSHHME. Kommuect-
BEHHBIA M KAUCCTBEHHMA COCTAB  MHHEPA/ALHBIX, OPraHMYECKHX o
XHMHUECKAX TIPUMECEi NPOHIBONCTBEHHHX CTOUHBIX BON pasnoobpasen,
OH 33BHCHT OT OTPACTN NPOMKILACHHOCTA W TEXHONOMMHECKOTD MPOUECCa.
Banee noApoBHEE JAaHHME © COCTABE M CBOMCTBAX CTOYHMX BOA
npupegens 8 A, [,

HCTOYHHXA 3ar ABASIOTCE
PACXOA CTOYHMX BOR M KOHUEHTPAUHS OTACLHBIX MOKAIATENCH 3arpus-
uenud. [locne 6HONOrHYECKON OUMCTKH CTOYMHX BOA NPERNOHATEEM, YTO
TH NOKAa3aTeNH NOCTOSHHN BO BpeMeHn. HMHorma OpH MEKEHepHnix
PACYETAX KOHMEHTPAUMH OTACALHMX NOKAZATEACH 3ArPA3HEHAS  npa
320aHHOM PAaCKOMe CTOYHWX BOR MOCIE OYHCTKH OOPEACTaKTCd o6paTHiM
nyrem, T. e. Tpefyemad CTeneHb OYNCTKM CTOYHMX Bog {cM. § 3.2)
6epercs B 3ABHCKMOCTH  OT CAHMTAPHOTO  COCTOSHHE  BOZHOMO
obmekra,

O h BO B H 0OKa3are-
Zeit 3arpaascums HAaBAlOACTCS NPH CNYCKE B BOIMB OOBEKT NORZEBBIX
BOX #3 KQLIEKTODOR i KxaHa . O6u4HO 6.
3AKOHOMEPHOCTh, 4TO B HAYANLHHA MOMEHT NOCTYNNCHAS AMBHEBWX BOX
pacxox W KOHUEHTPAUMWK 3ar BWECTD HYAK.
[ance B 3aBHCHMOCTH OT HHTEGHCHBHOCTR AOXAE H NIOMANA BOR03a60pa
OHR  yBEAMUHBAWTCS [0BOIBHO GWCTDO BO BPEMEHH H  OCTRIRIOT

MAKCHMATHHOIO . MNorom » CTH OT TEABHOCTH
DOXAR PACXOR H KOHUEHTPAUMI 3ar BEILECTB Y ]
NO3TOMY B NEPBOM  npHG. MOXHO Th, YTO IMKPB

DOCTYILIEHHY  3ArPS3HAKIMK BEMECTB B BORHBIA OfBEKT AHBHEBHIMH
BOAAMH HMEWT TpeyronsHykw dopmy. Takofi xe HECTauMOHapHHA
E ]



X4pAKTEP TMOCTYILTEHHE CTONHMX 8O B BopoeM Hafimopaencg npu
i cnycke  3ar amopa poro  HHOrAA  BMeEeT
NpIMOYToibHYI0 HOpMY.

TpeGORaHME X K3YECTBY BOAW BOIHOr0 OOBEXTA B  PACHETHBIX
nyngrax T K K3YECTBYy BOAW BORHOTO
ofbexTa 6§24 M OT BHAd BOJONONLIOBAHHL.
KWMC HOPMATHBHREX MATCQHANOB HMXDJMMD ONpCAEAHTb TaKXCE
CAHMTAPHOE COCTOIHHE BOOHOMO OfbEXTA BMMC M HHXE BHRTYCKA CTOYHHX
BO, T. €. KONHYECTBO BHIMYCXOB W HX BAHIHHE HA KAYECTBO BOJH. K
3THM RAHHHM OTHOCATCH KOHUCHTPAUMM OTNCABHMBIX MOKA3ATCAEH 3arpss-
HCHHE B BOOE BOAHOMO ofbekTa B MecTe NPOEKTHPYEMOrO BRINYCKA, a
TAKXE [AHHBIE O BRIMYCKAX (KOHUCHTPALHM 3arPAIHSKOMHX BCIECTE W
PACXoa  CTOYHWX BO), KOTOpHE HAXOAATCE HHXE 10 TEYEHHIO OT
NpoekTHPYEMOro. [lasubie DPYMMX BHNYCKOR TREBYKITCa NOTOMY, 4TO
NPOrHO3 KAYyecTsa BOAW JONXCH OGHTL KOMILNEKCHWM And ULI0r0 BOJHOM
ofrbexTa. B c1yuasx, KOrga PEKH MMCKOT TDHTOKH, CIEAYET ONPESENNTh
JOMQNHUTENBHO 3ArPR3HCHHOCTD MX BOZH. B COCTAR HCXONHHX NAHHHX
BXOIHT TakXxe HMA BOJOMNO.IL3OBAHKWA BOTHONO ofbekTa B Hacrodmee
BpCMA H B MNCPCNCKTHBEC.

KOHCTDYKUMH  BHINYCKOB CTOYHBIX BOJA. YCIOBHS CMEUICHHE H
pasbapicHHE CTOYHHX BOA C BONOA BOAHONO OFBEKTa 33BHCAT OT
NPHMEHEEMHX THMOR BHNYCKOB, KOTOPHE MOryT ObTb COCPCIOTOYCHHHE
WM paccewBaomme, GeperoBue swn pyciomeie, KOHCTPYXuMs W pasmepsl
OrO;10BKOB BHNYCKA MOryT OulTh PAIAMUHHE, (PHY4EM HX BHGOP 33BMCHT
or " MUCCKUX, T KMX M [WAPARIMYECKHX OCOBCH-
HOCTCA BOAHOrO ofmekTa, Wmewrcs
KOHCTPYKUHH QrOA0BKOB M3 cBopHOro
H MOHOJIMTHOMO Xene3o8eToHa.

OronioBoK BEIMYCKa RRAIETCE COC-
PCROTOUCHHAIM, C€CAH CMYCK CTOYHHX
BOI OCYWECTRASETCH B ORHOM TOYKE,
M PACCCHBIIOMMM,  KOrEa  JTO
MPOHCXOAMT B HCCKOIBKHX  TOYKAX.
Kak npaBuno, cocpeaOTOYCHHHE Bhi-
NYCKH MPHMEHROT HI  MATHX W
CPCAHKX pCKaX, PacLEHBAKOIOHE —
Ha GOIBIIMX  PEKAX M RA HENPO-
TOYHBX  BOJZOCMAX B 33+ NCHMOCTH
OT  TMAPOAMHAMMYECKOR  SRTYALMM i, 3.2 0101080k  KaHCTPYKUMH
sopHaro ofwekta.  Paccesmaomme LK. Juamencaro
BRNYCKH  obecnewHBaT — Ayymee
MEPEMEIHBAKHE CTOMHHEX 801 C
mopodt  mogsoro ofwexta, [lag 310l ueAM  QrONOBKM  BHNYCK3 B
pekax yerea p b B 30HE W TypSyACHTHOCTH
TEUCHHD.

Ha puc. 3.2 npueeacs oronosok koactpykuwn H. M. 3mamenckoro,
pasmepsl  KOTOPOTO 3aBMCST  OT pacxaga CTodmmx BoR. Oranosox
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TAKONO THNA [MNPHMEHUCTCE K KAYCCThe pycsiosoro COCPCAOI'O"EHHON
smnycka. dparmedT pycnosoro  paccemeaomero BHIMYCK3 MOKA3aH
Ha puc. 1.3,

B 3aBucHMOCTH OT rayGHHet BOAW, TOAMMHE NeASHOTO NOKPOBA H
HAHYHS CYAOXOACTBA MORBOAHYK0 4ACTh BHWTYCKA YKTAKBAOT B
TPAHMECK KAH HCMOCPCACTRCHHO HA AHOD ¢ 3AKpenicHHeM APOTHB paIMuea
KaMEHHOR  HABPOCKOH. BhnyCKH MPOEKTHDYIOTC B COOTBETCTBHEH C
TPCOOBAHKIMH CYAOXOACTBA, ¢ PEXHMAMH YDORHEHR BOAK W rEQOCMA AHA
pycna. [z obecneucHis OTpHUATETRHOR maasywects Tpyboopasaga

Puc 1.3. Mpopansumé apoduns omnnnn paccmwouum BLITYCRA:
— xasekan sapoent

TpyGa: 2— suenryexu amnonss;  — nogroronsa

TPHBATH O b C TAKHM PACHETOM,
uTo npH aanoaHeHiH 0,5 obmero o(n.eua TpyGonposoga BO3AYXOM
BHIIYCK  CTOMHHX BOA AOAXCH OWTh YCTOHYHBLIM. KposMe 3roro
Tpebyercs yuecTh edwl pycaa, HaHOCoR
H ap., 4ToSN OGECNCYHTH p ¥I0, yio  pabory
sunycka. He H3MEHATH T YECKHA peXHM  OTOKA
CTECHCHHEM MAOMANH XHBOM CCYEHHE T H

BHTYCKA.
3a orooBKAMR COCPEAGTOUCHHNX BHMYCKOB CTOMHHX BOJ Cleyer
npcnycma'rpunan VKpEnneHHe Pycna npoTHR paswniea. [laa arod uean
MAHTH, KN3AKK H IIpOYHE
AN B H oT H noToKa.
Hambonee adxpekTHaHOIM KOHCTPYKUHER pacceummmem nunycxa
zRAgeTcA TpyGuaThi AHdxpy3Op,
OTBEPCTHY  KPYI7OTO CCHCHHA WAH B BWIC (ACACH, Hepea XoTophe
BHTEK3ET CTOYHAN BOONA MPH MHHHMANAHHKX MNATEPEX Hanopa. Kowucr-
PYKUMA DACCEHBAIOMCIO BaNyCKa A0AXHA OWTh Takas, 4TobH BAO/TH
BRMTYCKA b ACHHE pAcX0Aa Gnlia Gl MHHHMATh-
Hag. Takoc TpcboBankc ODCCHEYHBAETCE  HIMCHCHHEM  AMAMETPA
Anpdyanounol TPYOH, MACMAIM BhHXONHMX CEYCHHE M IMAra OMOJOHKOB.
DLAMHA BHNYyCKA B PACCEMBAKOMICH HACTH ONPEACASETCH HI YCIOBHE, HTO
B3 paioHe BOHOMOTB3OBAHHA Buak Gu pWNOTHEHn TPeDOBAHWE K
KAYECTBY BOAM.
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3.1, PacHeT KavecTu2 BOoAM pex

TeopetHuecxue OCHOBM. B OCHOBY PACHETOB KAYECTRA BOAK BORHBIX
ofbekToB MOryT 6HTb MATOXEHW: MOAYIMNHPHYECKAS Teopus TypOYyaeH-
tHod  aHPyauH; TeopHs TypOyncutHod naudxbysum ¢ KoMeuwod
CKOPOCTEEG; pHUCCKHE (POPMYH PACYETA PACTIPOC selecTaa
B TypSyJCHTHOM NOTOKE.

noay: p K38 TEOPHR TypOYNCHTHOR
aupPyIUM W IMOWPHYCCKHE Meronnl. Ypasuewwe TypbystenThoH
Andxpysud, KaK NPABMAC, BHPAMAET 3AKOH COXPAHEHWA BCIUECTRA, M
B Er0 OCHOBY caeRywom 1) ®uakocTs
JBMRETCH  HECKRWMAEMOK; 2) WHcAo PefiHoabIca CTOab BEAHKO, 4TO
Or yueTa Masexynspuoro  xpdexta nmijy:um MOXHO OTKA3aTHCH;
3) xonmucecTo BemecTea, Ha
offbeMa, KPAHHE MAMO ¥ EMO BIHIHHCM Ha TYpSYACHTHOCTb MOXHO
npenebpeds.

B ofwem caysae ypasHenwe Aucnepcuu (1Hdxpyast) ang HEKomcep-
BATHBHOIO 3ATPIIHSIOWCIO BEMECTBA BHPARAETCA B BHAC

s s as a5 s P58
O e 22 p, C p,—_p,—=+F(5)=0, 39
PR P P R T P Rl

e S — KOMUEHTPIUHA 3ArPAIHAIOMErD BEWCCTBA B TOUKE BOZOCMA C
KOODAKKATAMHK X, ¥, Z ¥, ¥, Y;— CKOPOCTb TEYCHHS B HADNPABACHKIX

X ¥ %z D D, D— xodxpdHUMCHTH OHCHEPCKH B HaNPABACHWSX
x ¥ oz FS) —d&y HBHOCTH  3ar
BEmecTea.

Ypaauenue (3.9) XapakTepH3IyeT NPOUCEC PAcnPOCTPIHEHHS 3arpus-
HRIOWEND BEMECTBA KAK B PCKAX, T3K M B HEOPOTOMMBX BOAHMWX
00beKTaX. B ITOM  YpaBHEHHH XADAKTEPHIYCTCH  HECTALMOHAPHOCT
SBJICHHY, CKOPOCTh PACTIPOCTPAHEHKS 3ArPAIHCHHS € KoaHOMEHTAMH
DMCNIEPCHK W KOHBEXTHBHAS RHdxpyana. [IpH CTAUMONADHOM peXHME
CnycKa CTONHHX BOA MOXHO NPHKHMATL, 4Yro 4aS/dt =0. B ycrosmax
L‘Sﬂunu ap"cm PEXHMMa  CTYCKa CTOWHMX BOR B ypasHewws (3.9)

A°8/x" = M Opouecc B8 pekax  npu v, =v, =0  omAckmacrcy
ypauneuucu
as s a8
=2 _p,—~_Dp,—+F(5)=0. (3.10)
e P Pt Y
faer

!cmecru ® HANP3RACHHEX X, ¥, z. [LAN peR OGMUYHO MPUHMMAELTCR, YTO
[MPHHA PEKH rOpaano Goneme rnyGurm B >> H.B ToM cryuae MOXHO
2131 a3



» T sncHun, T. €
ﬁs/az’-o. Torna ypasncuae (3.10)’ npn;o:‘u uaapa

as
v,a— ay,ﬁ(s;-a G
1S KOMCEPBATHAHOTD BEMECTRA 3ArPaiHenus B ypamnennsx (3.9), (3.10)
A1) wen F($)=0.
Tlpa pacucre EKHCIOPOOHOMO PemmMa mosWmx ofbexTon 34 OCHORY
NPHHMMACTCR HE KOHUCHTPAUAS PAacTBOPEHHOTD KMCNOPOZa B BORE, 4
nedUunT X i TcH Kak

DecCy—c. (312

me C — PaxTH4eCKAY KOHUCHTPALNE DACTBOPEHHOD KHCAOPAA 8 BOAE;
C:— DPACTBODHMOCTE KKCIODOXA QM NaRKOR Temacparype. Jeduumt
KHCAOPOAA ONHCHBACTCK ABHAM

y

#p @ #D
o B 22 522 5, 2 5,20 ksekm0, (31D

et t e Dam  he

me ki — xood D OPraHBUECROTO BEMECTRA,
k& — xoadppuusert CKOpaCTH Ppeaspausn; § — xoAUEATpaLME
opraswdeckWx sarpasncuait no BITK.

B ycnomiax peK mPH CTAUMOHAPHOM CNYCKE CTOUHMYX BOA YPABHEHME
KHCNOPOAKOrO PEXMMA  |AHAIOMMYMO Y aln

s Baac 2
2D
By T8k srhp=0. (3.14)
i e Y
Havamuwe ycnosns npu y it B nempom
OpUGAKKEHMH MOXHO NPHHATH
S=const mpa (=0. (3.15)
Ecu XOROeATpalHs 3arp newecTsa pasfan-
NEHHS efleHa No c CTOMKHX 8Of,
MOXHO NPHHATL HAYATLHOC YCIORME B BHAE
S=0 mpa =0. (3.16)
'pa YCAOBHS Y MOXHO Ha

CAEAYIOMAE NOAIPYONE: HA TPAHHUAMER TIOBCPXHOCTH, ONpeAEndIOmME
HAMHYRE HAH OTCYTCTEHE OOMEHA BEmECTS YEPEI ITY NOBEPKHOCTB;
HAUANLHOM CEYEHHH CNYCKa CTOMHHX BOA.

Ecnn nome Bonocma Ans 3arps:
BELLIECTBA, HMEEM

-5, (317

me n— X rpaHmM4any TH.




TpauuyHME YCN0BHE B HAYANBHOM CEHEHHH MOXHO BHPAINTH
caeayOmeR JABHCHMOCThIO:

S=/f(1) opB x=04 120. (A.18)

CraumoHapHui cnyck croanmx soa. lMpouecc pasBasnenus s pekax
MOXeT GWTh PACCMOTPEH B BHAE MAOCKOK 3a7auH, KOTOPHH OMHCHAAETCR

any THAHHX BEMECTE Y 3.11). TIpr cnycxe
BHNYCKA B Pexy

CTOuHHX BOA € cocp
NPOMCXOAKT  DACHPACTPAHCHHE  2d-
TPEIHTODNX BEWIECTE  COCAACHO
puc. 3.4, Bunyck B nawsom ciyvae
HAXOAHTCH B TOYKE ¢ KOODPARHATAMME
x=0 n y=-—8/2. mopa pacmpe-
ACACHHE KOHUCHTPAUKME 3arpEaHsd-
wwux  semects  aedopMupyeTCs
BlloNk TEYEHWA, T. €. B8 Hanpas-
NEHRH KOOPAKHATH X, H MAKCHMATh-
HAZ KOWUCHTPALMS HAXOAMTCH B Puc. 3.4. Pacuerwan Cxema CrTycKa crou-
30He npasoro Bepera. Takas aedop- 154X BOA M3 GePervsosD BHITYCKA
MaUHA JMOPH PacTpeReneHBE KOH-

USHTPAUMH ToxouT 20 CTBOPA MO~

HOra ¢ KOHUCHTPAUMHA no
BCEMy MMBOMY CEHCHHIO MOTOKA), FAC KOHUCHTDAUKS ONpeaensercs
dopmynod

S,
WL ) (3.19)

7+
tie ¢ B Q — pacxomm CTOMRBX BOA H BOAW B PEKE, Ma/C; Ser—
KOHUEHTPAUUE 3ArPIIHAIOMCIC BEWECTBA CTOMKOH XMAKOCTR; S, — TO
X¢, B BOAE BOACTOKA BRWIE BHIYCKA.

Fipeananoxum, YTD BHNYCK CTOMHHX BOf HaxOFHTCa HAa Gepery pekw

(c. puC. 3.4), TOrna xoWUERTpaums THBHOTO 33
BemecTBa onpeaengercs no Gopmyae [pedienue ypasuenus (3.11)]

!
JF
Ser ) (’ ,)

6> )+s, (.20

fHe v — Cpenuas CKOPOCTh  roToga; Dy — KoXpdHUMEHT nucncpcHM B
TIOMePEYHOM  HANpaaneHHH, M /€ ki — KOXPOMUMEHT  HCKOHCEP-
BATHBHOCTH;

p 2
erf(z)= 72’7{2—5 dt —yuenun  ommGok, npruem

erf(—z)=—erf(z) . v
35



MakckManbdad KOHUCHTPanMd, Bexond a1 dopmym (3.20), moxer
6uTh B JAHHMX YCAOBHX OnpenefeHa kak (cM. puc. 3.4)

9Ser
H\JavDyx 2
M o J

2/,

Qyurumz omu6OK erf(z) B 33BHCHMOCTH OT z OMPEACNAETCA COTNACHO
AAHHKM, TIPHBEACHHWM B Tal .1,

s, ey, @3.21)
v » B

Taauya 3.1, Oywsuwn omnbox  erf(z) = e_
=]

z 9 1 2 k] 4 5 6 1 8 9
0.0 [0,00000 | 01128 | 02256 | 03384 | 04511 | 05617 | 06762 07486 | 09008 | 10128
01 11246 | (2362 | 13476 | 14587 | 15695 | 16800 | 17901 | 18999 | 20094 | 21184

0,2 [ 22270 {23352 | 24430 | 25502 | 26570 | 27633 | 28690 | 29742 | 30784 | 31628
0.3 | 32863 | 33891 | 34913 | 35928 | 36930 | 37928 | 38933 | 39921 | 40801 | 41874
0.4 | 42839 | 43797 | 44747 | 45689 | 46622 | 47548 | 48466 | 49374 | 50275 | S1167
0.5 [0,52050 | 52924 | 53790 | 54646 | 55494 | 56332 | 57162 | 57982 | SAT92 | 59994
0.6 | 60386 | 61168 [ 61941 | 62705 | 53459 | 6420. 66378 | 67084
0,7 | 67780 | 68467 | 63143 | 69810 | 70468 | 71116 | 71754 | 72382 | 7300i | 73610
0.8 [ 74210 | 74800 | 75381 | 75952 | 76514 | 77067 | 77610 | 78144 | 78669 | 79184
0.9 | 79691 | 80188 ( 80477 | B1156 | R1627 | B2089 | B2542 | B2987 | H3423 | 33851
1.0 [ 0,84270 | B4681 | 85084 | B5478 | 85865 | 86244 | R6614 | B697T | 87333 | 87680
11 88020 | 99353 | BR679 | RB997 | H9308 | B9612 | 89910 | 90200 | 90484 | Y0761
1,2 | 91031 | 91296 | 91553 | 91305 | 92050 | 92290 | 92524 | 92751 | 92973 | 93190
1,3 | 93401 | 93606 | 93806 | 9400: 94731 | 95902 | 95067
1.4 1 95228 | 95385 | 95538 | 95686 | 95830 | 95970 | 96105 | 96237 | 96365 | 96490
1.5 {0.96610 | 96728 | 96841 | 96952 | 97059 | 97162 | 97263 | 97360 | 97455 | 97546
1.6} 97635 | 97721 | 97804 | 97884 | 97962 | Y5028 | 98110 ( 98181 | 98249 | 9RILS
1.7 | 98379 | 9R441 | 98500 | 9BSSS | 98514 | 98667 | 98719 | 98769 | UBR17 | 98864
1.8 [ 98909 | 98952 | 98992 | 99035 | 99074 | 99111 | 99147 | 99182 | 99216 | 99248
1.9 | 99279 | 99309 | 99338 | 99366 | 99392 | 99418 | 99443 | 99466 | 99489 | 9956
2,0 | 0,99532 | 99552 99572 | 99591 | 99609 | 99626 | 99642 | 99658 | 9967 | 99648
2.0 | 99702 | 99716 | $9728 | 99741 | 99752 | 99764 | 99775 | 9ITAS | $9795 | 99805
2,2 | 99814 | 99822 99831 | 99839 | 99B46 | 99854 [ 99861 | 99867 | 99874 | 99880
2,3 | 99856 | 99891 99897 | 99902 | 99906 | $9911 [ 99916 | 99920 | 99924 | 99928
2,4 | 99931 | 99935 99938 | 99941 | 99944 | 90947 | 99950 | 99952 | 99955 | 99957
2.5 [0,99959 | 99961 | 99963 | 99965 | Y9967 | 99969 | 99971 | 99972 | 99974 | 99915
2.6 | 99976 | 99978 99979 | 99980 | 999B1 | 99982 [ 99933 ( 9Y9R4 | 99985 | 99986
2,7 | 99987 | 99987 | 99985 | 99989 | 9939 | 99990 | 99991 | 99991 | 99992 | 99992
2,8 | 99992 (99993 [ 99993 | 99994 | 99994 | 99994 | 99995 | 99995 | 99995 | 99996
2,9 | 99996 | 99996 | 99996 | 99997 | 99997 | 99997 | 99997 | 99997 | 99998 | 99998

2.0 n,wmma 99998 | 99998 | 99993 | 99998 | 99998 | 99999 | 99999 | 99999

2
2
8
5
2
g
2

N
P
£
E
P
£
g
3
3
3
&
g




Koapbuunent nucnepcwu 0, 8 dopmynax (3.200 w (3.21) ana
fmebonstmux pek mupuuod B 0 50...60 s npeararaercs OnpenenuTs
no gopmyne

Dy=41, 6 (3.22)

Re
me R — ruapamiMuecku pANKYC, M; V-— AHHAMMHECKAS CKOPOCTE

noroka, onpepensemas mno gopumyre (3.7, m/c; Re= Rv/v — umcno
Pefinannaca.

Ilng pex B>60 M xoxb T I AMCHEPCHH
caeayer onpeneauts no opmye

B\ o

D,.,,"L(_) PR (323
IS4 \H,

B nacrosmce apeMf OMpoOKo €2 Aag mpor
xavectra soaw pek meron M. 1. Pomaunnepa. [lo 3atosy mMeromy
Tak Ha pa3baniennd CTOUMBX BOA B

MAKCHMANLHO 3ATPESHEHHOA CTPYE P CBPOCE HX HEPes COCPEACTOMERHBIH
BUTYCK N0 GopMyne

Al 324
WK, ecaM ™ 4eped PAUHIO, HMEEM
- (3.25)
S Sp
me y — e Kakag 4acTe pacxona

BOIWl CMEMAETCd €O CTOYHON MHAKOCTHIO B MAKCHMANBHQ aarpl:meuuoﬁ
CTPye B RAaHHOM CTeope (HA pACCTOSHHR X OT lHﬂyCKZI).
Hcnaneays ¢opMyny (3.25), MAKCHMATGHAS KOHUCHTPAUME 3Arpaa-
BEIIECTRA % Kak

Sam-08 (126)
P

Koapuumenr cvemenns B dopwync (3.24), cornacho  Meroguke
U. 1. Popauniepa, MOXHO ONpeeiHTs 00 hopMyae

S

@a2m

HE X — PACCTONHHME OT CTBOPA BUTYCKd 10 PACCMATPHBAEMORO CTBOPA,
™ a— . yuMT ruapasakueckue  GakTopsl
B peke.

»n



Koapdunmenr o onpemenzerca no dopmyne

gt \ﬁ (3.28)
q

e ¢ — KOXPPUUMEHT HIBMIHCTOCTH peki; D-‘Hu/(ﬂ'l’lmcl)—— KO-
IPOUUHEHT TypOyaenTuoit Audd T My — T
TocTH  pycna  pexu; € — xoxpduument [leaw; £ — xoappHURCHT,
3aBHCAUM  OT  MECTOMANMONCHHA BMNYCKZ, u npuHuMaercas §«=1 —
Geperaolt Bunyck, £=1,5 — Bunyck B ccpeanme pexu. .

Hcxons Ha KpaTHOCTW paib: (3.25) dopmyaa
(3.21) upumer BuR

n=(1»f':)”—’“—“" of (:/—‘{_ A (3.29)

8o q

Ha ochosanuy dopmyasl  (3.29)  pagpaBorama  HOMOrpaMma
(puc. 3.5), nossoNOmAd YCKOPWTAE NPOUECC OTPCHENECHHE KPATHOCTH
paabarncHHa.

Puc 3.5.F

ane
MpH KLITYCRE CTOUMBCX 80N C Gepern peru

Ecnu pycnosw#l mWnyck pacnonoxcH Ha paccrosumu b ot Gepera,
TO KpaTHOCTh pasfamncHus onpepensercs no opMyae

B ()

(a-b)Jv =
2N ) LA
~(525)] 63




[px MECTONONOMEHHH BHITYCKA B CepeamHe peks b= B/2 na popmynn
3.30 y Bl

) e

{IpH ONpEACnCHWM KOKLEHTPAMMKH aar
BEMECTB B NOCAERHHX (OPMynax clenyer npuusts k(= 0.
HectauuonapHeld cnyck cTodMux BOL. B npakTHEe odests wacTo
BCTPEHAETCE HECTAUMOHAPHBIA Cyck crousulx BoA. Tak, Hanpamep, cnyck

AOXICBHX BOj, [ cnyck NCHRHX CTOYHWX BOA M Ap.
Tpn 21oM 33TpRIREHME CNYCKAETCH 8 PEKY AMGO KPaTKOAPEMEHHO, nuGo
no Y 3aKOHY. A WHWA CYCK HHOrAA KMEET MpaMoy-

ronsHy dopMy, CIYCK AOXKACBWX BOA — TPEYIOILHYWD (OPMY H T. I.
TNpR pewcAur Takol 331344 NPCANCAAraOT, ¥TO NONHOE NEPEMEMUBIHHE
3ArPRAHAKOMCIO BCMICCTEA M BONHEX MACC PEKM NMPOMCKOTMT B HAYANBHOM
cTeope. Jto n1s Hebo. pex. MNpu
cnycke B 6OBMNC PEKH CAEAYET YHUTHBATH NONEPEHROE PacnpelencHue
KOHLEHTPAtHM 3ATPEIHAIOMEr0 CMECTBa.

Eciu npeananoXuts, 4T0 NOAHOE UCPEMEIIMBAHHE NPOMCXCOKT B
CTBOpE BHNYCKA, TO CPEHAN KOHUEHTPAMMY BCMECTBA B BOAC BOAOTOKA
onpeeagercs no ¢opmyne (3.19). B Itux ycaopuax B CTBOpE BLnycka
CTOUHHX BONL S/So=1 H 00 MEPE yAANEHHN OT BHOYCKA YK33AHHOE
OTHOMIEKAE YMCHBIWACTCS, T, €. BAMHA 3arpsaredus 1edOPMEPYET wl0L
PEKH.

TpuHAMAEM, YTO CTONHAE BORA CNYCKAETCH COLMACHO NPAMOYFOALHOA
IMIOPE (POATKHTCABROCTA T. B 3TOM C/ly4ae HHRC OT BRIMYCK3 MOXHO
ONPEACIHTL B KOHKDETHOM CTBOPE X =(ONS! HIMCHEHHR B30 BpEMEHH
BONHK 3arpaakeHus a0 ¢opmyae

3 -% {pr i(vﬂ/v’uk,o,) [m‘ ¢ (2’;;_;)—

Y 3.5)
—efle | ——— . .
2D, (1—1)

e D, — OCTS
cnycka cm'mux mn erf cz)=~1- crf(z) " cﬁ(z) onpenuuml COrNacHo
AaHuuM Taba,

Nas pacurra WIMEHEKHS KOHLCHTPILHK KOHCEDBATHBHOMO 3arpaaHs-
10METD BEUECTBA N0 LIMHE BOACTOKA B dopmyne (3.32) cleayeT npuHETL
=0

19



MakcHMansHag KOHUEHTPALUHS B 3JANIHHOM CTROPE HMEET MECTO MpH
t=x/v-1/2 Taxuu 06pazoM, HIMEREHHE BAQAL BOAOTOKA NWKA BOAHN
33rpa3HEHHE ONpEAeTNeTCE KAK

s 1 x
(—) == up;(v~\/V’+4kJD x
2
s 2 20,

Sa

—vt vt

PGV T\

fng onpezencHHs MIKCHMANGLHOA KOHUEHTPALMH KOHCEPBATHBHOTO
33rpAAIOMErD BEMECTBA B KAKIOM KOHKPCTHOM CTBODC Ha PacCTOdHHA
X OT MECT4 BWNYCKA MOXKHO HCIQ630BATe HOMOTPAMMY, MPABCACAHYKD
53 puac. 3.6. D12 HOMOTPAMMA COCTABNEHMA B KOODAMMATAX

Ry
2} =7
S/ mas
B cydae HEKOHCEPBATHBROIG BCLICCTBA 3afPAIHCHHE OTHOCHTETh-
HMYI0 MAKCHMANMGHYW KOHLEHTPAUMIO CAEAYET YMAGXHTh HAa BETHYHHY

up—l;— fv—Jvi+dk,D,).
x

(3.33)

afc

i n copyn
e/ Sek ﬁ% (3.32) u (3.33) peicreuTensHn
A 47 TonskO B TOM Cayuae, ecn
e b W/ T 23 pacxon no ankme ponoroka

04 OCTAaeTC? MOCTONHAKM.
//V // a3 KoapduumeHT npoaonb-

@
[111/
; VT G T e e

250

/‘/ t i Aeauts no dopMync
< w 125
v
) 2 pe=16Ru (—) . (3.34)
024 = 30 v, -
”
n  me D 2 8 /e,
i R — riapasnHYeckHA
) ) 5 0 Ppammyc, M, u- — qMHaMHuec-
42 CKOpOCTb, oOnpelensemas
. Homorpams 118 onpeacicnia (S/So s < .
'€ WpamayranuHOn MG cycea arpas. 110 popMyne (3.7), m/c; v —
HeMmR CPCANNS CKOPOCTH NOTOKA, M/C.



Tpu MPOHIBOMLHON IN50PE CAYCKA CTOMMEIX B8OA PEMIEHMC MOCTaH-

AeHHOA 2apawn 3a H h B CrEUHANLHOR

aMTepaTypE.
Kucroponuit pexum pexw, [l TRHOC ans
PACHETA KMCAOPOXHONO pemma pexn (3. 14) ytum.maer, YTQ Cnyck
KHX 3ar TMpu arom yuuTmsacTes

npouecc OKHCNEHAR opmnuqecxnx HEWECTE M PCAIPALHY,

CornacHo sumenpuBeIcHHbM CXEMaM Nposecca pasGabaewns (CM.
puc. 3.4) npeanaraeTcy ONPEREARTh MAKCHMANBHWA XedWLUMT Xucaopona
no crenyiomwnM opmydam:

BHNYCK CTOYHWX BOA HAXOAWTCR Ha Gepery pexw

D-{Danp(—k‘f)+sﬂ ks [txp(—hf)A I
S s . :

. —elp(—k, )]}ﬁ L— (38

X

BLNYCK CTOYHBX BOX HAXORHTCR Ha PaccTomnum b or Gepera

k,

()
~eo (-3} H\/io—,,eﬂ( % y l«r(m_w)'

rae Do — aeHUMT KHCAOPOAA CTOMHOM XMaKOCTH; ki — xoxfxbuusient
CKOPOCTH  GHOXMMMUCCKOTO nmpcém:mu xucnopona, 1/c; k1 — ko-
cKOpOCTH

g AHMHNK YCAOBHAX CleayeT npumn-b 8 dopmynax (3.35) u (3.36)
K= 0.

Tpoueccs & XOro nor R
NPOHCXOAAT AOCTATOMHO MELIEHHO, TIOJTOMY HA HOGOABMWIAX PACCTORHREX
OT BHNYCK2 REPHUMT KHCMOPOAA CAEIYET PICCMATPMBATL KAK KOHCEP—
BATHBHOE 3arPRIHSIONIEC BEWECTBO, KOTOPOE MOABEPrAcTCR  TOABKO
pasbapacamo.

Mpu neduumra B YCI0BHIX HECTALRONAPHOTO
peRAMa CNYCKA CTOMEWX BOA MPEANGMArdcTCs, HTO BOJHME MacCH M
ZArPAIHTOWNE BCMECTBA NOTHOCTLIO NCPEMEIHBAKITC B CTBOPE CIYCKA.
YuATWBAR, YTO B HAHANLHOM CEMEAMK ACHHLHT KHCIOPOAA BWPAXAETCH
no gopmyne

(3.36)

Der
p, %0 337
. B ) . . @an

41



NPH  BHAYCKE CTOMHMX 8OI €O NPAMOYTOMbHOA 3miope achHuUHT
KACAOPOAA AZOMe PCKM OMPEACAdETcH 10 opsyne

hLt [(,_L &) oxp = (v =/ T aEDL)+ (33%)
B, 10x

2 k,—k, D,

k . AT ECTCUAT
Aoy k;a r(v—\/v +4ko,)][ (7«/!;’) n‘( o )]

MakcumansHoe nedanuTa
WBEET MECTO NpH ¢ = x/v+1/2. l'lpn PACUETE MAKCHMATBHOTO aedHUMTA
KHCIOPONA MOXHO TAKKE HCAQALIORATE HOMOTPAMMY, (DMACIEHAYW HA
puc. 3.7, ymMROXAR NONYNCHHWA Pe3yasTAT H3 BETHMUHHY

[(u—?— xp~(~_ akn)+
2

ks

k”' éexpE(v—‘/v’*-Ak,D,)]‘ (3.39)
1=F, D,

—k, D,

Ecan » sone pexn
uMeercs GoHOBmA AodH-
OMT  xHCTOpofa, TO K
pE3YALTATaM, DOAYuEH-
ueiu no dopmyne (3.37),
caeayer noGasuts GoOHO-
Bui aehHuMT KHCTOpPOAA
Dyp. 3o nonycrumo, ey
MpHHETH, 4YTO (poROsaR
KOHUEHTPALKE  KHCIOPO-
A3 He 3ABACHT OT Mpo-
UECCa PeadpaumH.

Mpu  weoBxonMmocTy
AONOTHHTENLHOTO HACH-
WeHu s OUHTIEHAH X
CTOVHHX B8O KHCAOPO-
Aom  {ymeHbmenuc Do)
nepes  ¢OYCKOM UX 8

Puc. 3.7. Bogocaws-aspatop: obn
£ o 8 e e sonecns 111 — pogaa craxs; 2 — BORHBIR KT cnenyer
e saoc; i b samocses, ¢ aytnerd_uorr was o> IPEAYCMATPHBATH  CTic-
socamaa: 3 ic oTaepeTs: 6

UHATEHHE YCTPORET-

Ba: NpH HATHYHA CBO-
6oaHore nepenand ypoBRcKk MeXay MIOMANKOA OMHCTHAIX COOPYXRCHHA
H rOPA3OHTOM BOAH B BOQHOM OOBEKTE — MHOMOCTYIIEHUATHE BOAOCHEBI-
a3paTops, SWCTPOTORKM B AD., B OCTANbHLX CAyuasx — SapSoTaxune
[ 7% T
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Carnacro CHall 2.04.03—85 npu mpockTHPISAARE B0IOCAABOB-23pd~
TOpOB CAEAYET NpRERMaTs (puc. 3.7):

I} 30OCTHBHWE OTBE[XCTHY B BHNE TOHKOX 3Iy64aTod CreHEM ¢
3y6uaThM [KTOM M2 Hedt;

2) BHCOTY OTBEPCTHE MEXAY OCTRHAMH 3yOhes 50 mu;

3) anuuy xonagua waxaera Sveha 4 m u eaySuny 0.8 u;

4) yrembau@t pacxon soan 120 ... 160 a/c u2 | M anmum sogoctiea;

5) nanop mogu Ba h oM, no

.=(L), (3.40)
223,
e ¢' — yRemeuuidé pacxon soau, n/c.

Yucno CryneHedl BOJOCTHBOB-A Nn
yposHeRR 2z, M, HA KaXIOR CTYy(eHR
soaBopoM H3 (hOpMY Ikt

Cy-C.
%::';"Laﬂhh‘ (3.41)
. L
me C'w — pacr B ] na
opmyne (3. 42)‘ Corrp — TpefiyeMag  KOHUEKTDALME  KRCIOPOAd B
QYAMEHHOA CTOUHOR Bane, KOTOpaw NO0AXMA GuTs ofecneuenz Ha
sumycke; C., — KOHUCHTDAUME KRCIOPORA B CTOWHOR soge  mepen
nng OpH OTCYTCTEAM NaHHMX Co=0; p —
xoaMmem yunTHBauMiE DEXTHBHOCTD 3a3paUMK HA BOAOCTHBAX
§ 3a8HCHMOCTH OT TEPENANA YPOBHEH H NPHHMMIEMHA 1O Cr1efyOum
Bandsn.:

CBML 04 [.X] 0.6 0.1 (X}
L7 [X]] 0,65 0,59 0,55 0,52
B $opwyne (3.41) C'y moxer Gurn onpencneua Kax
" ha
C.F("m) Cr, (3.42)

e A.— rRybuHA TIOTPYXEHHS 23paTopa, M; Cr—par:rlopunocrh
B Bone 8 u or ypu &

nanTeHus. .
KoappHument &y YUMTWBRET TEMOCPaTYPy CTOMHEX BOX H €ro

cnegyeT ompeaendth na gopmyne
ey =1+0,02 (Tep 20}, (3.43)

e Teop — CPeNHEMECauHay TEMACPaTypa BODW 33 JETHKA nepHod.
Koodprument 4 B ¢opMyne (3.41) Hasmpaercs KoddpuumedToM
E34ECTBA BOSH W MPMHAMAETCA ANE rOPOACKMX CTouHmx Boa 0,85,
THRHOCTE  34r Tocry
B sQEHHEE OOBEKTH aar BEWECTRA NOABED-
a




FAKTCe XHMHYECKHM Wan O UM p
Ky HX u pose. Oburuno pacman MEKoHCEp-
BATEBHLX BEMECTA YWHTHEBACTCH Ta

BATHBMOCTA HENOCPEACTBERHO B PACYCTHNE GOPMynn, T. €. HCROHCED-
BaTHPHOCTh YYMTWEBACTCE HICHOM :xp(—»k.x/v) n dopmyaax (3. 20).
3.20, 3.29), 3.30) « A.3D. K HEKOHC

YUMTHBAET CKOPOCTh NPEAPAMENHS B PEAKUMNX NCPBOMO NOPAAKA u
Bupaxacres obkiwno 3 1/cyT. ﬂum:"pun:nenuue pacuerHue GOPMYaH
aconysenz 1 CH, noromy a cnexyer
oupen;:grlrb! eannuuax 1/c. fns 3rore menye—r KOXXDHUMEHT YNHORNTD
Ha | "

B Bone sogHux OGLEKTOB IPEHPAMEHUE OPrAHHYECKHX COCTMEEHMH
MPOHCXOZIMT A PEAyNbTATE MHOMMX NPOUECCon: BHOXMMHUECKOE NPERpa-
meHRe & BogHOR acce, OMOXHMHUECKOE NPEBPAMEHHE MPH YHACTRH
AORMHX KOE MpH yuacTHM m3me-
MEHHWX BCMECTB, XHMMYECKOE OKHCIEHMC PACTBOPEHHWM B Base
KRCIOPONOM, XWMMHYECKOE OKMCACHME 6£3  YuacTi  MOEKYASpHOTO
RNCI0POAa, (OTOXKMHYECKOE OKWCACHHE M np. Ecam  opuusTh, 91O
3AROHOMEDHOCTM JITHX MPOLIECCOR MOTYT GufTh BHPAKCHE YPABHCHHAMN
OeppOTO  MOPRUKA, TO CYMMBDHMA KOXDPHUMCHT CKOPOCTH PEaRUMM
AARKETCK cyumﬁ OTACNGHNX COCYABAMIOMEXK.

B nepaom MOXHO Th, 4TO Koe
OKHMCJIEHHE OPraHHUECKHX COCAWHCHHA MmeeT mme (a3’ yrAepoaHyw K
azoruyw. CornacHo ot 3a Yy
GHOXHMHUCCKYIO TIOTREGHOCTE B " MRHOE

naTpeSnehue KNCIOPONa HA nepaod (ale, COOTBETCTRYIOMES MOMEHTY
PEIKOTY  yACTHYCHHE KOAHYECTBZ HuTpaTos. KpoMe TOro, CKOpOCTH
GHOXMMHYECKOID OKHCIEHHE OPrANHYECKHX BEMECTR 32MHCHT OT TEMne-
paTyps BOAW M HAnHuKE A Hel OKALIAMKX GaKTEpHA, NPUUEM KAXIOMY
OPraHHYECKOMY COEIMHCHMIO NPUCYIDH CBOW Gaktepun.

Jng npaBunbHEX pacueTOR

TAMBHO  YC TAMH  CKOpPOCTH morpefincnug
ENCIOPOAA HMCHHO TEMM BEMECTBAMH, KOTOPHE OOACPXATCH B CﬁPCCH-
BaCMBHX CTOKaX. B nepsom MOXHO ™

cneayomue xoapuunenTa & AMA DPAKTHYECKHX pacueTos B
exmunuax /e
c

CTORM rOpOnOE H nuuiesod
Prv— 0351073
Xeauficraensie croen 0,23410"
Cromu
HHILLIEAROCTH 012100
Croes
mecTEA L. 0,12:10”

YCTaHORNEHD, ¥TO yseAWYeHne B PeuHoh BONE CONCPXAMNHE JKTREHHX
BIRCMEHHHX BEMECTE K3 2 MT/n  YCKOPEET NPORACCH CAMOOYHMEHHE
“



s 1,2...1,6 pasa B B 70 X¢ BpeMf Re CHHXACT KOHUICHTPAUMH
PACTBOPEHRANG KACIOPORA B BAdE.
Peaspaums. KoHUEHTPAmAR PACTROPEAHONO KACAOPOAA B BOAE BOTHOMG

ofbexT2 32BRCHT OT ABYX NPOT X R por
OmMX : oT  noTped 6axTep npR
KHX BHOCHMHX B BOAY €O CTOMBHMK

BONAMH, ¥ crr ammocdepHall a3paunK — HauGOSEE BAXAOIO HCTOYHHKA
NOCTYRACHME KHCIOPONAa B BOZY sofAore o0bekTa. [Lis onpenenewis

KOHIEHTPALEM PACTBOPCHHOTO KACAOPOIA B BOAC GBI PCKOMEHAOPARMW
dopuayaa (3.35), 3.36) u (3.38), B KOTOPWX MNPOUCCC PeadpalEy
yUHTHR2ETC CKOPOCTH ki TI

SCAMUMHA 3ABHCHT OT WHTEHCHBHOCTH TYPOYACHTHOMO MEPEMCMMBAKHE
BORHHX MACC, NPHYEM BOAYX BBOJUTCH B MOTOK 32 CHET MAKPORWXped,
COCTABANIONMX CYIIHOCTh BCErO TYPGy/EHTHOMD MOTOKA.

JAg npakTHUecKHX PACUETOR MORRO pexoMcngorats dopumyay

ky =496V 1O, (3.44)
' o Yeym
o =
p [T T!
L
PN
?
H
4
N
’ oy =
] —
N ’J\ N
O e ™
0
Prc. 3.8, an ;
Peaspaunmn
me k1 — T CKOPOCTH 1/c; v — cpeangs CROpocTs

noroka, m/c; H —rayGuna noroka, M.

Ilna wucnonsaosamns $opMynn  (3.44) ma piuc. 34 npaseaena
HOMOTPaMMa B KOODAHHATAX ki=/(H) npH v =cONSi, MPHYEM REARYWHA
ki, OMPeAEnREMaE NO HOMOTPAMME, COOTBCTCTBYET TEMTIEPaTYpPE BOIM
20° C. Yuurmsag, 4TO MPOUEC DPeaspdunis JARACHT OT TEMnepaTypu
BONM, CNEAYET BEECTR B PACHET TEMACPATYPHYIO MONpaBxy ® suae

(k3 Jren (k3 )20] OAT0, (3.45)

me T — TeMnepatypa BOIH.
4



pEr HHX PacyeTos g Ml Th 3HA-
yeHmg b k2, ® raér. 3.2.

Tafiaua 1.2. Iussemux xoadrbrtinesa b(10°60), n/c

XapaxTepHcTHES k1 npu TenmepaType s, €
soworn ofsexre s | 10 15 20 25 P
Craborporousse  waw | — - 002 | 011 | = —
cromume sonotw
Bo
pr—
MeAAE KN 018 | ot9 | 02 023 | 024 | 027
0.43 049 053 0.58 0.62 0.68
Mamue pexu ¢ GuicTpum| — 0,75 086 0.9 1.00 1.08
reuenien

TpeGyeMas cCreneHh OYHCTEH CTOYHWE 80A. CrenmeHb OYMCTKH
CTOYHBIX BON, C6PacHBAEMBX B BOAHWE OOLeXTH, LOMXKHA OTBEUATH
Tpefomanusm [lpasun. [l Toro «rofs NpaBwILHO ONMPEREAHTb Heol-
XORMMYI0 CTEMEHb ONHCTER CTOMHHX BON, B KAXAOM CAyd3e HyXHO
#MeTh noapolHuE nauxbie 06 WX OfbeME M COCTABE, 3 TAKXC A3HHbWE
© cTeneny pasGannenud 1 CAMOOUMMCHHS BONKOMD ofwexTa. Heofxonumas
CTENEHD OUHCTKH CTONHBIX BOX ONPENENEETCE MPUMEHHTEILHO K K3XIOMY
R3 HOPNATHBHBIX MOKA3ATENEH 3arpIINCHHUL, 3 TAKXE K obtieCcaHMTap-
BBM W OPraHOENTRYECKHM ", npuse-
Aevn B § 2.4.

CaHuTapHHE YCHOBHA B BOnHOM OGLEKTE 33BHCAT, ¢ OnHOR CTOPOHH,
OT mpenenbHO NONYCTHMON  KOHUEHTPAUMM  33rpasHAIOmMX  BECmEctn
(UIK), a ¢ Apyro# — OT M3KCHMATLHOR KOHLEHTPauud KIXIOro
3arpa3HAIOMETO BCMIECTBA B PACHETHOM CTBOPE (DYHKTE) BOQHOMD ObeKTa.
KoHueHTpansa 3arPssHIIOMErD BEMECTBA B M3KCHMAIBHO 3ArPA3HCHHOA
CTPye B PACNCTHOM CTBOPE K34ECTBA BOAW BONHOMO OGvEKTA AGNXHA
YAORAETBOPHTD TPeGOBIHHMIO

S SAK-Sp. (3.46)

Tlpu craumMoRapHoM CNYCKE CTOMHWX BOA 43 OEperoBoro BHMYCKa
MAKCHMATBHA KOHUEHTPAUHA onpeaengerca no dopmyae (3.21). Ilpe-
EENBHO  RONYCTHMA — M3KCHMANLHAd  KOHUCHTDAUMd  CTOWHOR
RuAkOCTH  S's,  OGECTIEUHBAOMAS  HOPM3THBHYIO KOHUCHTPAUMIO B
pacueTROM CTBODE, ¢ y4eToM (3.21) W (3.46) moxer 6uiTb ompeaenena
o dopuyie

st TR o BSY m( ')- (3.47)
q

o



B namHOoM Cryuac Tpeyewas CTencHe OYHCTKH CTOYHEX BOA
onpenenserca xak

Ser— S
non -% 100, (3.48)
MpeaensRO  AOMYCTHMAR  MAKCHMAN6HAR KOHUEHTPAUMA CTOMROA
W TipH CIyCKE CTOMMEX BOR, COTAACHO NPAMO-
y A amope 3.33], no dapmync
2(Q+q) TIAK

Sa%

exp i%(v-./v‘+4k,D x
'

x| efe L —erfe .

\+ /b, (x+') 4 [ (=-1

W, Vg

5
_5e (49
1

Huoma PEKOMCHIYETCR HCNOAB3OKATE B KAYECTRE XAPAKTCPHCTHKH
HOCTH CTOMHEX BOX NOKA3ATEAb MPEAENBHOrD nomycTuMoro clpoca
(l'l[lC) NAOC c yyeroMm TpeGosaHAi X COCTABY H CAOACTRAM BOTH B
BOAHLX OBLEKTAX ONPERCNSETCA RN BCEX KATETOPHA BOAOTIONBIOBARAN

XK OpOHIPEACHHE PACXONA CTOMHEX BON ¢ H2 KOHUEHTPALMIO 2Arpua-
HAOMHX BemecTs S’ B CTOUHHX BORAX COrMAcHO qapMyne

NOC=¢S,. (3.50)

Hcenoneays (3.47) ® (3.48), cremews OYHCTKH oOnpefesReTc® no

Gapuyne
TAC/q—Sp\ H- D,
na1=(l——ﬂ il ’)—": "-r(“‘/; )mp(k. 5) 100, (3.51)
M

Ser 2/Dyx
me IMAC c yderom (34T u (3.50) mmeeT sua
IIC=(UIK-S,) Hfow u,xur( ;f,) ap (k, ) @52
D, v

Heononuuo noaYepKkAyT, obe3aTensAmA Opoc Maccw  BemecTsa,

T NnAac c CTOYROH BOAH ¢, MPURLTOH COTNACHO
¢opuy1|e (3.50), Tax xax yMcHbmeEHHE pacxonz CTOUANWX B804 OPA
nac x KOHUECHTPAHE

SAMPAIHAIOMMX BEIMECTR B crauncit xmlxocm H NPEBHCAT S'cr, 9TO
41




HEROITYCTHMO. S'ent o nng
pacuera TIC mpu crycke CTOMHBIX BOX B MEPTE ropofa, MPHHHMAETCR
no seruunne He Bonee TMIK, xoropas CoOTRETCTBYeT —TpefoBaRHIM
K cocrasy u  cpolicream sann BOTHWX  offbeKTOR B WeCTE
BOROMANBIOBAHHE.

TIpn onpencAeHHH CTENCHR OYKCTKH CTOMHWX BOR RAS YROBAETRO-
penug TECRHEX TDEb B CTBOpE, MAXOMSmEMCH HA
paccroanus SO0 M BHA3 NO TEHEWWIO OT MECTa BWTYCK3 CTOMHEN BOA,
8 dopmynax (3.49) u (1.51) wmoxeHo npHHaTe k=0, T. e. caenyer
pacc ™ THAHME BEMECTAA KAK KORCEPBATHBMHEC,

Ecan ACNOAB30BAT NOHATHE KPATHOCTM P436aBiIeHMd, Onpesensemoe
no dopuynam (3.24) u (3.25) wim no okoHuaTeabkuM GopMynam (3.29),
(33:)) # (.31}, To OTKOCHTCABHAZ CTENEHb OMMCTKH, %, € YYETOM
pa. R e

SazaK-(-n S o

- (3.53)

fae

Mo RIBEWCHHWM BEMECTRAM CAAMTADAME H DWEOXOITACTREHANE

TpeBoBaHns OrpasMuHBAIOT NWIb CTENCHb YBEINYEHWS COREPAAHHD

BIBEMICHHNX BCMECTP B BOAE BOAHOTO OfmexTa. B xamnom caywae
pacueTH BeayTCd mo ¢opMync

S=nSp0a+Sp (3.54)

ME Spon — ACTYCTHMOE ¥ BemecTs
0,25...0,75 Mr/n B 3aRHCHMOCTH OT RMAA BONONQIA3OBIKHA.

3.3. Pacyar KBYUCTHE BOAb HENPOTOMHLIK
BOAOGeMOR

Hawamuoe pasGasnenme. {Ipouece pasBamieHus MOXHO PasxenuTh
Wa IBE 4YACTH. WawAiBMOE Pa3baBnenMe, VAt DasbaBCHME NPOWCXORMT
BCRCACTEWE BORNCYEHHE OKDY KHIKOCTH Ty cTpyd-
HWM NOTOKOM, 06paiylomumca MpPH  HCTEMCHHM CTOMAMX BOR H3
OronOBKA BHMYcKa. Bropag uacTh pa3baBACHHS — TaK HA3WRAEMOC
OCHOBHOE pasbamiieHue, rAc 3TOT NPOUECC MPOHCXOAMT 33 CHET TEYCHMA
H TypGyneHTHOrO OGMEHa B OKPYXJIOmMEH KHAKOCTH.

Pacxon CTOYHOH MHAKOCTH, 4 p xauecree
RNg pacucTa OCHOBHOIO pa3basienus, onpeacnseTcda no gopMyne

9er =naq. (3.55)
TAC Na ~ KPATHOCTH RAWANBHOMO PAGARNCHHE; ¢ — PACXOR CTOYHOR RONM
H3 BEXOAC W3 OMOJOBKA BHINYCKA.

Mo namswm H. H. Jlanwepa, HavaasHoe paabamnesne cremyer
YYATHBATb B CASAYIOMHX CTy4asx:

4




ang co; X M pacce BHNYCKOS MPH
COOTHOMEHHH CKOPOCTER MOTOKA v W BHAYCKA Vo

a3 av; (3.56)

npH a6CONIOTHEX CKOPOCTEX WCTEYEHHA CTPYH M3 mufycxa, Gotbmmx 2
M/c. TIpn HeWbmMX CKOPOCTEX PACYET HAUAMBHONO PalGamicuua me
npouasoautcd. B ycnoemax  oBWMMOMO  MACCHBHOMO CRYCKa v =1Vo
MHORHTENL n,=1 M BeCk TPOUECC PAaIBARNEHHA TNPOKCXOAMT NOR
aingHuer TyplynenThocT motoka. Takoe HCXOAHOE DanOXenHe Sblto
apuuaro B § 1.2, rme ApM PacyeTe yYHTHBAIGCR TOABKO OCHOBHOC
pasbamicune. B coyuac HenpoOTOYNMX BONDEMOB, YUHTHBAY MATHE
CKOPOCTH TeseHud, ycaosHe (3.56) snnoaHeHo.

KparsocTh HAYATBROIO caenyer T MO MHpa-

REHHIO
._=&“;p( m’+|,l,;m-m). (351
mt W 7

e m=v/ve, d=d/ds; de— DHameTp oronoexa; d — mMamETp 3arpai-
HEHHOR CTpyM. 2
3uauemre d° BHycamor no dopuyne

(3.58)
¢ AVe ™ Vm — ¥, Va — CROPOCTB HA OCH CTDYH.
Mo navHLEM NbHEX ycnoano
ercs Avn=0,10...0,15 m/c.
Ecan crpys T rpai HRTENCHBHOCTD

pasfiamiieHus CHUXaeTcd. 3TO RIHEHHE yMMTHBAETCA NyTEM BREACHWE B
dopmyay (3.57) wuoxutensz [ (H/d), xoropHi yuHTHBAET CTECHEHHE
CTpyH M OnpeacngeTcs B 3aBHCHMocTh or H/d:

Hid ..
Jeatd .

¢ 0.2 0,4 a6 08
e 0.30 .59 0.80 0.95

Paccrogaue no NOrPAHHYHOID CEYCHHA JOHH HAMATLHOMO D&J&Bﬂclﬂll
onpeaenserca no opMyne

7]
a0k —02m) G539

Ecrmu pasfamnenne npOHCKOAMT B HAYANLHOM W OCKORHOM 30RAK, TO
ofmag KpATHOCTh pasGaBIeHHu pABHA

n=ngng, (3.60)
me ny— XPaTHOCTL OCHOBHOrO pazBamseHud.



Ochosnoe pasGasnenmwe. [lne pa o
- B P BOgAHX OfLeKTOR  (03epa,

M ap.) no € pexamH Cy! aTAHNHEM
FBNSCTCH TO, 4TO 3ATPAIHNEMAd YACTE BONOEMA OfPAMHYEHA GCperoM
MAmE ¢ OAHOR CTOpPOWM. B IMmX cnywasx pacverw  pasbamtenma

. oc ua
pemenuy ypasuennd (3.9) typynentuon andxpyaun sa IBM no cxeman
EAK MAOCKOR, TK M OPOCTPARCTBCHHOA sanaum. Mmomma » ycnosuax
AENPOTOYHEX  BOTHWX OGLCKTOB NpPELTaralT RIOTPONHYI0  MOAETb
% ] L, UTO B y 3.9y D,= D, = D, CxopocTs
TEUCHHS BONHHX MACC ONPEAcnoT no dopmyae (3.8). IMpn MeaxosoaHEX
O6beETax MOXHD OTK33ATHCH OT PAIGIRICHHE B BCPTHEAMLHOM HAMpPAn-
nenmu (3°5/9z°) =0 ® npuAiTH K TnOCKOA 3amade PACTIPOCTPAHEHHS
3arpaavenns. KoxphHOQHEHT nHCTIEpCHH  pEROMERayeTed npH  ITOM
anpeacanTE No Qopuyse

v
) D-J‘In,,(_“' (3.61)

O H3 OYTH ABAXCHHE BOAW
AAnsme OT MECT3d BHNYCK3 CTOYAWX BOA, NPHBOAHT K PAINHYHEM
CHTYanMdM 34rPEIHEHAY B 3MHCHMOCTH OT HANPABNEARE BETPA:

Npu HanpamneHns scrpa K Gepery 3ar pac ']
B OCHOBHOM ® FAyGMHHEX CNOSX B HANPABNEHAW OT SEPEra K CEPCAHHE
Bonoesa;

NPA HANPABAEHEM BCTPA OT GEPEra K MECTY PHNYCKA CTONHNX BOX
Gyayr noaxomHT, 6ONee WHCTHIE FAYGHHHWE CIOH BOZH H YKOZMTE H3
HEro MOPEPKHOCTHHE, CHABRG pasbaBicHHke.

B ofonx crysaux 6. nuoTe Ba Heba
yuactke Oepera. [lpm serpe, wanpamaewwoM Bgoab Sepera swaw noa
REGOABIMM YI/IOM K REMy, MAf0pasSasieHHHe CTOMHHE BOXH HANPas-
AZI0TCA BAOAL Gepera, 3arpEIHAR €ro Ha GOJLIIOM NPOTREHHH.

KpaTHOCTD OCHOBHOTO pasfaBEHMst KOACEPBATHAHOM 3arPA3HLWOMCIS
Bemectsa NpH cOpOce CTOVHHX BOA 4EPE3 DOHHMA yGoKoBOZMHA BRINYCK
anpependerca GopMynoi

1 5-5, s

————2 g9

"
o Sa-s g fy, i)

Y
e S.— KOHUSHTDAUHE 3arpAaHcHMi B BOAE BOZOEMA 70 Chycka
CTOUHHX BON; Vo — CKOPOCTE B BHNYCKE;  ¥r — Cpeawss  no
WEPTHKAMM  cKOPOCT  Tedewns  (3.8); D — xoadihuument aucnepcam
(3.16); L — paccromnue HA MOBEPXHOCTH BOAH OT BHNYCKd A0
PacuETHOMO CTBOPA.

(3.62)



PA3ZIEN BTOPOM St
NMOArFOTOBKA BOAL A

B paizenc pacCMATPMBAIOTCE OCHOBHHIE PEATCHTH, TCXHONOIHYECKRE

MpOLECCH, COOPYXEHHS o ang ®
npupoausix  sox. [nashasn Hanpauenuocrb MaTCpMana — MNoaroTosKa
XO3AHCTBCHHO-NNTHEBHX  BOX M3 THax  Bog. [T,
undopMauns Moxer 6HTh Takxe nps

QUHCTKH NOA3EMHHX M TIOATOTOBKM TEXHMYECKMX BOR.
TlpusogdTcd NanHHe O KOATYASHTAX W OPYTHX OCHOBHHX DCATEHTAX,

P X B PATBACHRETCE MEXAHMIM KOACYIRUMH
npuMecell  BoAW, JACTCH ONMCAHHC COOPYXCHMA u  rnpuopos  ans
nou peareHTos 8 ofpabaThRacMyio

Bomy.

PaccMaTpuealorcs NpuHuMM PaboTh, YCTPOWCTBO M PacueT COOpy-
XKEHWM, TIDHMEHIEMBIX ANA CYHCTKH TNPUPOIRKWX BOA  (OTCTOMHMKM,
OCBETNIHTENH, brabTpH, T ACHH, We  ycTa-
HOPKH, ¢HABTPH € 3:pum:ron nmyaxoﬁ, nauunuue duaAbTpH),

TCs
BOIH, NDUMEHCHUS OKHCTHTEACH ccp6elrmn 3aKAKOUHTENBHAY TAQRD
npoeKT THHRX KOMILNCKCOB.

(NABA 4 .
KOATYNMPOBAHKE BOfAN v

4.1, XopaKtTapHCTHKA MNPHMEHEEMLIX PRATSHTOR

PeareHTaMn Ha3HBAWTCA XHMHUECKHC BCMECTBA, NMDHMEHICMBIE B8
NpOLECCAX BOOOTNOATOTOBKH. KOGZ)'MMMN HCNATLAYIOTCY 418 OCBETACHME
u  ofecuseurnawns  sonw. LUHPOKOE pacnpocTpaeHde  namyvwnu
AAOMHHUHACONCPXAMME KOATyTEHTH, NPEXAE BCET0 CyabPaT ANOMHHHE,
CPeaH KOTOPHX TNABHHM 00PAaIoM owuujennoid (mexwuvecxud} cep-
Hogucavid 2nunodes AlL(SOM; aH0 (TOCT 12966—85), npeacrasns-
0mUi Co60M HeCTERHBAOWNCC LIACTHHKH, OPHKETH M Kyckd Heonpe-
neneHHol OpMB H pazvero paimMepa. Marepuan uMeeT nepaaMyTpoBu#
OTTCHOK, AN¥ OYMCTKH BOAH RHNYCKACTCA OBYX COpToB: | COpT comepMuT
axTusroro semectra AlOs we menee 16% (ue menee 53% no 6casonHomy
cynbaTy ANOMHHMA) W HEDACTBOPHMBIX B BOAC NpHMeceR We Ganee
0,3%; 11 copr comepxur ALQO; we Mewee 15% o HepacTROpHMEIX
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npuMeced  ue Gamee 0,7%. KoarynseT TPaHCROpTHpYCTCR HaBanom
8 EQHTHIX RENCIHOMOPORHEX BATOHAX.

B mHacrosnice BpeMS HCNAMLAYETCs CmE W ueowuwyennmid cep-
nokucanl 2nunodes Aly(SO); 18H0. 3mo kpotnka ceposaro-Genoro
UBETA ¢ KyCKAMHM PALTHYHOR KPYOHOCTH ¢ colcpxaknem ALO; me Mexce
9.5%. Copr A cOnepXMT HepaCTBOPHMMX npwMeced He Bonee 2,29
W copt B — we Banee 2,7%. Takxe TPaHCOOPTHPYCTCH HABANOM.

M3 npyrsx  amoMWHHACOACPRAMHX  KOACVASHTOR  NPHMEHAKTCE
OKCHXAOPHA AMIOMHHHA M AMIOMHWHAT RAATPHA.

Orxcuxaopud anomunun Al;(OH)Cl -6H:0 — 3encrosaThe kpmcran-
nni, conepxut 40 ... 44% ALO; w 20..21% NaCl, munyckaetca » muae
359, -noro pacrsopa.

Anomunam nampus NaAlO,— xyckw Genoro  usera, roBapMbii
npoayxt coacpxnt 53% AlLO.

B sogomoaromosxe RCAOMBIYKITCE TAKXCE XENEIOCONCPKAUWME KOATY-
JARTH — XAOPHOE Xeneso, cynsart xenesa (N u cyandat menesa
(n.

Xnoproe xeneso FeCly (TOCT 11159—76) — droneronoro arera
KPACTANAM C TCMRO-3eeHbiM OTTEHKOM, | copr Tomapmoro npoaykTa
COAEPXHT aKTHEHOMO semectea He meree 97,3% u ne Ganee 0,69
HepacTeapumux npusecedt, (1 copr conepmur FeCly ne wemee 95%.
Bemny OonbmroR rurpocKOMMYHOCTH  MATEPHAN TPAKCNOPTHPYETCS B
TEPMETUYHO 33KPHTHX cTAnsHnX Gapabamax. BoIMOXHA nocraska m mmae
PACTROPA B WHCTEPHAX € COACPRAHHEM AKTHRHOTO BEMIECTEA M PacTBOpE
35..40%.

XKeneanmi rynopoc FeSQ,-7TH 0 (TOCT 6981 —73) — senenosaro-
rony6ue KPHCTALNH, TPAHCTIOPTHPYETCS B MONMITHACHORBIX MEMIKAX WIH
MAMKHX KORATEWACPAX. MOXET MOCTARIATHCE HACHNLIO B KPWTHX
TPAHCHOPTHRX cpcacTRax. TOBAPHWA NPAAYKT BRNYCKACTCH ABYX COPTOB,
conepxut FeSO. cooraercrreHHo He Mewee 52 n 47%, HEPACTBOPHMBIX
npamecet — we Gamee 0,2% (I copm) M xe Bomee 1% (I copr).
Mpa pH<8 A Kynopoc YETC4 NOasaTh B BOZY BMECTE
€ XA0POM 118 OKHOIEHHS ABYXBANEHTHOTO XEACYA B TPEXBANCHTHOE.
B npotHeloM cayuae a sone ofpasyerca rmapokcrn xeaesa (II), koropmi
TPH HHIKMX 3HAdenndx pH mnoxo xoarynupyercs. FeSO, amngerca
naubonee NOAXOAAMIMM  KOSTYASHTOM B MNPOUCCCE  HIBECTKOBOMO W
HINECTRORO-COAOBONG  yMaryeHHs, nporekawmers npA pH>10, xorma
CyMbaT AMRMHHHR HEMPHIOACH.

Cyssgpam xenesa (1) Fer(SQ0; -2H:0 — xpucraramueckufi, rarpo-
CROMHYHNA NPOXYKT, NOCTamngerca B GymaxHux memkax. [TpHrogen ans
MCMIONB30BARHA 6C3 JOTIOTKKTEABHOND BROAA OKHCAMTENR, HMECT HEKO-
TOpBIC TEXHONOIKYECKHE DPEHMymECTEA nepen cyasdaToM
AMOMHHHS.

Oaxake nossaserca metesz
B ousmeHnrofl moxe.

B samncumoctr ot cBOACTE  BOAH Moxuo NOAY4KTL  XOpOmAE
PEAYNLTATH, i synopoc, xaTapH#
52




Y Ha myTeM OOpabOTKH  FedU,
xnopom. [Tpn orom wa | r Kynopaca noBanurs
0,16...0,22 r xnopa. [Ipn nH3KOA Temnepartype BOIM M A uenax
IKOHOMMM DCAITHTA MORHQ HC Th €. LIl
0a. FeCls n AlL(SO.)s »

nponopuuu no Becy or lI a0 21 FeCls 1 AL(SOJ); Moxmo Takme
MBOTHTL B BOLY Gea "3
CMEMIAHHOTO PacTBopa.

Jna mHT x "
IXDEKTHBHOCTH KOATYNHPOBAHHE HCTIONBIYKITCA CHHTETHUECKHE BHICOKO-
MOACKYASPHREIC BEWMCCTRa — (PAOKYNIHTH. B TCXHONOrHH DUMCTKH BOAN

A B H 3JKTHBHAN KpP:MHHEBAY

XHcnora,

© Momuacpuramud — GecupeTH b it T op

cxoro npokcxoxaeHns (TY 641 1049—76), comepxanAe aKTHBHOMD
Bemectsa 6,5 ... 7%. llocrasngercs B NOAMITHAEHOBHX MeEmKax, yna-
xnnauuu: B samkw. TNepea nosaued s soay pacrsopaior B SNcTpoxoanod
nonacr TAKXKE NAA
(TY 6- 16 1895—74), conepmamuht 48% aKTHBHOrO BCMECTBA.

Afmuanaa  xpesmnuesas  sucaroma — GAOKYAAHT  MHHEPATBHOTO
NPORCXORACHKA, NONYUAIOT HA BOTOOYMCTHON CTAHUMK NyTEM AKTHBALMK
xugkoro crena (TOCT (3078—81) xn0pom wnk cy paToM ANOMARAS,

B pasnux [0 noGamka wenod-
HBX PEAreHTOB, A Ka4ecrne ne ] HIRECTD,
KaNBUHHHPOBAHHAA COJb W EIKHA HATp.

lawenas wuzaecmv Ca(OH):. Ee noayuzwor, kak npaswno, Ha
BONOOYHCTHOA CTAHUMM NYTEM [AWEHHK CTporTenbHOA wamectH (a0
(NOCT 9179—77). Beuay manoii pacrsopumocti (npr 20°C 1,23 /)
OOWYHO BMECTO PACTBOPA HCTONBIYETCA CYCNCHINA RIBCCTH (M3MECTKOBOE
Monoko). Bo3MOXHO NOCTaBK2 TAKXKE H3IBECTKOBOIO TECTA #AM TOTOBOMO
HABECTKOBOID MONOKA.

Kansyuriuposannaa coda Na,COy (NOCT $§100—85E) — Gennit
NOpomoK, COACPKHT AKTHBHOIO RACMIECTBA HE Menee 99%.

Edxui Hamp (xaycmusecxaa coda) NaOH (TOCT 2263—79) — 6enas
HENpO3PAuNag MACCA AR XKHAKOCTb,

Hns  nesHHQeKUMK BOAW M OKHCICHWE ODraHMHMECKHX BEmECTB
HCNONbAYIOTCa NESHHBERTANTH H OKHCAHTENH. Barce mupoko npH ITom
NPHMEHAIOT XMAKHA X10p H XJIOPCONCPAAUIRE PEArEHTH — XAOPHYIO
MIBECTh, TMNOXAOPHT KANBUME, AMOXCHI XNMOPd, THTIOXIODHT HaTPHA.

Kudeui xnop Cl, (TOCT 6718—86) — MacidRNCTag  MHAKOCTH
DPAHKEBO-XEATON0 LBETd ¢ YACAbHOR maccodt [,43 r/n, conepmur me
smenee 99,5% Cli Xnop — ra3, CXHXRAETCH NpH HHIKOA TewmnepaTtype
W BHICOKOM JaRicHNH (rpH 15°C u 0,575 MTIla, npw aTmocdepnom
NARNEHHK % Temnepatype —34,6°C), noaromy RMAKWA  xa0p
nepesoIuTCA A GantoHax WM B KOWTefiHepax (Goukax) nof ZamneHHem

6...08 MNa »o nabexanne ucnapenns. O6mAs macca Gaunona —
100 kr, KonTeAnepos — 1000 ... 3000 xr.
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Talleuyg 4.1, PeareHTu u semecTRe, TPAMERSEMME 8 BANOMNOATOTOSEE

Pesrewrwan | Xoouwsec- ana Hoprarwmnat ng- | Haawaueuwe 2 30
neLecTso xaw gop- RymesT noniearoroRse
wysa
Astuatine yrin:
AI-3 Yepuse  3ephs [(OCT 20464 —75 Copbusa  pact-
npasiasHOR op- SOpeHHuE ReUIECTR
e
BAY Bepamcruiit a-|PQCT 6217—74 To xe
Tepuan  depuoro
usera
AY Tome TY 6-16-2393—80 .
KAR . TY 6-16-1917—74 »
wonHmA Mopowoe  uep-|MOCT 4453—74 .
oy Horo useTh
Annmax NHy Cxumentini  |TOCT 6221 —826 | Ammomsaums
o
Tvapazin-rma- Becusernan  [FOCT 19503—88€ | Ofecxsucnopo-
par mranocty HBaHme wOTM
HonoobmerHbie
MBTepHAN:
EATADHITIM
KY-1 Maccs mentoro|XTY 107—58 Ynaruenue
usera (eMona) ofeccanusanie so-
KY-2 To xe MPTY 605%03—65 | Toxe
Cyasdoyram Jepuncreitl ra- [POCT 5696—14 .
Tepuan  depHoro
ueeTn
aHMOHWTY
AH-2P Macca  Genoro|CTY 492518—61 Obeccarvsanme
users (cnone) 0006
AB-17 Toxe MPTY 60586665 | Toxe
Measth xymo-| CuSO4- | Kpucraanw ro-|FOCT 193-47—84E|  Yorpanenwe
poc “SH10 | nySoro users umerenss  mono-
eMon,  Bucabpa-
cranMa saposatop-
Hux coapymennil,
KOMMYWRERUMA B
TrennocbHentmx
noBepsHOCTeR
Kpeedrapn- |(NH.1SIFs|  Beasth nopowmor [OCT 608-2—15 Propuposasue
e monst
Kpewnedmopn- | NagSiFs | Tome TY 14/0769—64 Tome
CThiA RATPHA
fManupoopar | (NaPOa‘|  Becuseniue roCT 2029180 Jauura 1py6on-
HATDMM *Hz0 xycku posonas ot  kOp-
poame w abpa-
Cranua




Tpodaxxerus maba 4.1

Pearewrsam | Xomaec- Bux Hopanmmmt no- | Hevaaesme s 50-
seiectso vas dop- rysesr [ ——
ayna
Cepean suenora | HiSO( AKnzmocre roCT 2184—T7 Crafeumaany
O, pereme-
pauss H-zarmamo-
mrx drerron
Cepuncrant 50, Becusernan wm |NOCT 2918—79 Hexnopvpons-
sirnapus c memmuax orren- me oM
oM mumrocTe
Cansnas gucno- HCI Kunxocrs TOCT 85774 Perevepasen H-
n KSTHOHORMK
Cymudwer N#2§SO3 . BecuseTnsie roCT 90376 Hexnopuposa-
HaTpUs “HIO  (spucrannw riee oMM
Tuocyaubar NagS103. | Becusermc wam |FOCT 244—76 Toxe
arpun “SHAO  [Geaste xpucranne
Tpuuatpuh NaoPO- | Kpueranma TOCT 201 —76E Aoymsrsermse
pocbar 12420 o
Tpunomupoc- | NacP3Oio | Beash nopomos | FOCT 13493—86E |  3amura mydon-
ot Hatpuy posonom ot Kop-
oo W obpe-
CTRMMS
Dropucrak am- | NHE Becumernsie  [MOCT 4518—75 Dropupamase
OHMA EPHCTIIN Lo
Droprcnan NoF Kpucramme- | TOCT 4463—76 Tome
HaTpyA cewi nopownox

Xaopras uzsecms CaCliO0 (TOCT 1692—85) — Gemuft nopomox ¢
peaxum aanmaxom, copepxur 32 ...35% akruemoro xmopa, nosydawr
KAOPHDOBAHMEM TAMCHOR RIRCCTH.

Tunoxaopum ransyus Ca(Cl0); (TOCT 2526—82) — Genut nopo-
mok, conepxAT 39 ...52%, AKTHSKOMO xNOpa, NOAYUAWT XIOPAPORIHAEM
H3IBECTKOBOID MANOKA.

Auoxcud xnopa ClO; nonyvalr Ha BOAGOYRCTAGH  CTasmmM
XNOPHPOBAHAEM DacTBOpa XNOpHTa RaTpRe NaClO,. XnopeT natprs —
Genm#t MOPOMIKOOSPAZRWA MATEPHAN, CHIBHHA OKHCTHTENL.

Tunoxnopum wampus NaClO — eogawit pacTROp, NpPEACTasAdeT

L] G Matepuan, nony # 8 npomecce NEKTpONI3A

B THYI0 CTAHON

oK.
rorosoro pearcurta (TOCT 11086—78).
XApaKTEPHCTHKA HMEKOTOPHX NPYIHX DEArCHTOR K BEMECTE, 4aCTO

X 8 8 Tabn. 4.1.

35



41 O [
KOAYAHPORAHMK EQgLI

YCAOBME $0aryIMPOBAHHE, OfIPENeeHHe ONMTHMAILHLX 103 Pedren-
Toe. Koar — aro YeCkHA NpoLEce H Bans
KOAUYASHTAMH — COAIMH MHOMOBAICHTHHX MeTaanos. Tloa koaryagumedt
CACAYET MOHWMATE QPHIMKO-XHMHYECKHH [POUCCC ArNOMEPALIHH  MENb-
YaAmMX KOUIOMIHWX H AMCNEPrHPOBAHHKIX YaCTHWL NOA ACHCTRMEM CwA
MOJIEKYNSPHOMD MpUTSXCHHX. B peaynstate KoarynMpoRanms ycrpamg-
IOTCE MYTHOCTE H UACTHOCTS ROAW, MOXCT CHHXATBCE HHTEHCHMRHOCTB
NPUEKYCOB K 32Naxos.

Sdpexr xoarynuponarmx oﬁymomeu waneﬁnaueu KOaryigRTa ma

Hepac " 6 PCHEIE HacTHUN),
OT KOTOPAIX 33aBHCHT B OCHOBHOM nyTuocﬂ. W UBETROCTH BOMH.
Mpu noSaske B posy Koaryasuta, p cynudara a

NPOMCXONHT MHCCOOMAUAR  PEATEHTa C MOCNEIYWmAN THAPOTMIOM
MeTauia;

AL(SO),~2A1°" 438027, @1
: - AI* £ IH,0-AIOH), | +3H*. 42
O6paay ¥ TMIPOKCHA 4 KOMIORIOM, MANo-

PACTBOPHMHEIM BEILECTBOM, KOTOPHit B HERTPaNbHOR W caabokuciaoh cpeae
npuo6;)er1n H:ﬁ(\nhmou MOMOXUTEABMNA 3apan B Pe3ynbTaTe ancopbuuyn
wouos H' 1 . cpeac 1 OTPHLATETBHO
B peayneTaTe ancopﬁunu wonos AlQ;. Kawnomam Al(OH); koa-
ryanpyorces, 06pasys Mukpoxnonbg. JaHHHA KPITKOBPEMEHHNA NponCCe
NPONCXONAT B CMGCHTCASX, H 3THM 3aKaHuuBaeTcd nepsas ¢asa
koaryaausu. Bo pTopok cpage, koropas B caobonAoM ofiveMe BOJH MOXET
AAKTECE 70 60 MUH, NPOMCXOAMT KOAry/guux MHKpoxonbes. [Tpn arom
MUKPOXTIONbY ARCH Ha CBOK b 3arp sony
KOLIORINKE YACTHUW H MOTYT CaMu 5 TeCR M2 Th
rpySoaMenepCKEX  mpuMecen (BIBCUICHHHX  BEMECTB). Mpouecc
B X B

BOA H 3K, KPYMHBX XIONbes,
YCTpaHEHHE XN0NbheB W3  BOgW  NPOMCXOAHT B OTCTOAHMHMKAX  RAAH
IOTAUHOAHBX YCTAHORKAX.

Mo BWmEOnHCAWHOH CXCME NpPOLECC KOArY,IKPOBAHMA NPOTEKIET B
cBOGOAHOM OOBeMe ROnM. [pYrod BEA KOAryJHPOBAHHE OCHOBHIBACTCE HA
KOHTAKTHOA XOAryngiuH. 3TOT Nponecc, rA€ Bropad ¢asa Koarynsmaum
NPOHCXOIAT NOCPEUCTBOM KOHTAKTHOR MACCN — B3BELIEHHOTO €109 0CanKa
WAR  CAOR  JePHHCTOrO MaTtepuana. [lo  gaHHOH cxeme paoraer
OCBET/INTENH CO BIBEIMEHHEM OCANKOM, KOHTAKTHHE OCBETIMTENH W
KOHTAKTHHE (HHABTPH. KOHTAKTHAL KOAry/JRUAY MPEATIOAATACT MAMWA
HHTEDPRAN BPCMEAR MEXAY BRONOM KOATrYISHTA M €r0 NOCTYMICHHEM B
CAOH XOHTAXTHOR wmacchi. [N9 ITOr0 KOATYASHT NopalT B o6paSarhma-
€MYI0 BONY HEMOCPRACTREHHO NEPEA OCBCT/IMTE/INMA, CAMOCTORTEIBHBIE
56




KaMepn x0NbeolpasoBanis orcyTcTsywor. [IpH KOHTAKTHOR xoaryaduMu
npotecc Mano 3aBHCHT OT MENOWHOCTH, Temnepatyp # pH somw,
YMEHLWAETC PaCKoa XOaryAsHTa.

s addexTammoro xoary He-
PACTBAPUMbEIX, ANCKTPHYECKH MAHHMAMLEO 3JAP9XEHHBIX THADOKCHAOE U
MUKPOXTIONLES KOAryNdstTa, M3 XOTOPHWX MPH  KOATY.THPOBAHUM B
CBOBAKHOM OfbeME BOH B CBAIO oucp:m. HOMKHB oﬁpa:onancn KpynHHe
H TBepane xnonsd. I JBNIETCA MaJ
opu pHe 5 ... 7, opuuem omraManskoe 3mauewne pH, npu XOTOPOK

npoBeCTH Xoar 3ABHCHT QT CBOHACTB MCROAROH
Bone (126N, 42)

Tafiaisyn 4.2, OruMALbANE IHASEHIS RH Npw ZOATYINPOSANKN PAIHMT 363

Ormmusiannioe s uerse pH
Xaparrepucrices same apH £0BIYAMPORRHAM
CynmbaroN ATONKHUE

arave, UscTwue (60ME 50 PATY SaM, WEAOAHOCTR 5.6
20 1.5 mr-2x3/0
Musouseriue o 0 roan) som cpeasich  mecreocru 6..7.2
(4 ... $er-oxa/ 1) mienounocTwa 3 ... 4 ne-axain
Musouserue mecreue (6 .. §r-oxa/n) son ¢ meads- 65..7.5

Swur-ae/n « obuek  WHHepamiaguHedl

HOCTRMG  Ganee
800 ...1000 mrin

H3 ypasHenns (4.2) Buamo, YTO B NPOUECCE rMAPAIMIA KOAryndHTa
nporcxonut cHumenne pH cperu. 3vo  orpUuuaTenRHO  saMaeT HA
AANEHEHIUAA THAPATH3 M O6PAIOBAHME XNOMBEB KOATYNAHTA, OOITOMY

# HOHB ceazare. Yactuauo aro

T 33 cwer ™ sonw (H® + HCOy =CO, 1+

+H0, ecnmM 3TOrc HEJOCTATOUHO, B0my MEOGXQIMMO MOAUIENIYABATH

wisecTeo MM copod. Heobxonmwas noaa menoum ORpEAEnueics 1O
Gopmyne

um,xm(%;mﬂ)ﬁ, (43)

e Ku— IKBMBANCHTHAS MACCa AKTHBHOMD BEMICCTBA NOAUIENAYHRAIOMErD
pearenTa, Mr/Mr-oks, UpHHAMacTcs a4 m3secty (no CaD) —28, ana
coa (no NayCOy —53; [l — 103a 6e3BOAROrO KOAryAanTa, Mr/f; e«
— JKBMBANEHTHAN MAcca GE3BONHOTO KOAryJHTA, Mr/MI-2KB, NpHHAMA-
erca anx AL(800,— 57, ane FeCl; —54, ama Fe(SO4,— 67, Ll—
IMENOYROCTD BOAR, Mr-3kB/a; | — HeolxauMad OCTATONHAd MENGUHOCTE
sonu. Ecav no pacuery manyuwmtes o<, TO nogmenauwBanne He

Tpebyerca.
C noeummeHHCM TEMNCpaTypht BOAW DACTBOPHMOCTE  MRAPOKCHIOR
XOATyAuATad YMEHRMACTCS, R KOATYASUME NPOXoawT Gonee HPHexTRBRO.
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IMpu unaxod Temneparype soaw ® npa T<pH<S

mﬂﬂciﬂli AMOWMHHHE BHICOKA M YaCTh AMOMHHHA nOnanaer »
cers. [lpu Temneparypu B HameHeHHr pH

cpenn HA ONpENENEHHMX  YUacTKax pacnpenulm'mbﬂoi CETR WOXET

B muxe cnog, uTo

YMCHRIAET NPONYCKHYIO C P
kauecTso moau. Hamo yuecrm, wro a.rmuum nuumn TOKCHU AN

ero p naTbesoft mage He Gomee
0,5 ur/a.

M neaicwnf]

JlA8 HOPMATHAOM NPOXOXACHHE KO-
arynsumd TPeGyETCA MONAN3 ONTHMANA-
HOR DO3N KOAryASHTAa (Macca KOaryndm-
Ta, A0GARMTEMOD HI eaMHMUy ofbema
QguuImacMol BOAH, xampan MBRAAMANENO

ana O  KOa-
rymuposanas opumeced). Puc. 4.1 xapax-
TEPHAYET BAMAHWE 003H KOATYNEHTA ha
NPEKTHBHOCTD OCHETNCHRE K  ofecit-

a Arvsom AMt BEYMBAHAE BORML.
Puc. 4.1, Kpuna xoaryngums B aome 1 noaa xoarynawta' Hegocra-
‘__”_m'llz‘:’:“f.:m e TOWHA AR OPOTEKAHME  KOAryASUHA.
‘an1a koary na Havmuag ¢ nosw a (nopor xoarysdukh)

awpekTa ouMcTKH Boad (30Ha 1. B soue 111 BBUAY HAGHTKA KOAryN9HTA
ero xoas ekt DuMCTXM sonu. [paHHLA mexay

;ouauu 11 & 11 onpegenser onTUMAnbHYIO 03y KOAryngHta eam.

Oarunansuag A032 XOaryA4HTa oONpeacIseTcd IKCNEQHMEHTATBHO:
7 ...9 crexnayHeX CQRAWARPOR 3anOAHAKT wccaenyemoft momod (1 )
® poSaBamioT paiHue RO3W Kkoaryasuta. [locae Gucrporo (30 ... 40 ¢
W MOCAEYIOWErO  YMEPEHHOrO (15 MUN) nepeMemMAdHAs LHAMAAPH
octamnsworcs Ba 30...60 smun B nokoe. 3arem mpu nomowy cudoua
OTRENFOT BORY, €€ MYTHOCTh (MM WBETHOCTE)
M CTPOST KPHBYW KOarylsumu.

llosa KOBryASHTA 32BMCHT B OCHOBHOM OT KOHUEHTPAUMH HEPACTBO-
PEHHHX NpHMecCE W OT RX CBOACTE (NPEXAE BCETO OT KPYNHOCTM M
mnotHocti). Heolxomumas f0aa TeW Gombme, YEM BWmE KOHUCHTpAUHd
npuMecedt 1 YeM GBS B IPHMECEX JOMHEHPYIOT MEAKHE HUIKOMLIOTHEE
wacrvus.  Tlpu  OTCYTCTBHM  1aGOpATOPHEIX HCCMEAORAHMA Heob-
XOAMMYIO B0AY KOSIYNAHTA, Mr/A, A8 OGECUBCUMBARHE BONW MOXHO
L

=4/l (44)

me L — usersocTs momm, TpAd.

Npu ocaerncHER sk xoxBo Jl, MpAREMATS B3 Tabn, 4.3.

MNpu xoaryIHpOBAHHH BAXHO, WTOOH sech NOGABAAEMBA KOITYJSHT
K3K MOKHO GHCTPO H PIBHOMEPHO PACRPENENLICA BO BCEM OOBCME BONGI.
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Ilng 3r0r0 B CMecHrensx [T
KOAryagHTa ¢ BOROR.

Bo sropoit (haac xoarynauwn TPESYETCs yMEPEHHOE MEPEMCUIHBAHHE
BOAM,  4TO €OARaCcT  GAATONDHITHMIE yCNOSHE AM9  CTA/IKHBARNA
MMKDOXNIONECE KOAMY.I9HTA C NMPHMECAMH H MexXAy cobod. Upeamepras
WHTEHCHBHOCTR  MORET  NpM 3TON  paspymuTs  ofpazonasmueca
xoned, Y sont s 8
XI0TMLE06pa30BaAHMA.

P

Tafua 4.3, OfftumaTuHe HO3M XOSryITHTE 1UI¥ 801
WoR

MyTHoCTR BoaM, Mr/a L We/n. MyTHOSTS sagbi, Nrfa g, mtin,
10 Seasonmany aeue- ne GetnomHony seue-
cray
Do 100 600 ... 800 50 ... 60
100... 200 ... 70
200 ... 400 1000 ... 1500 70... 80

TLpimmeouestm e 1. Mokuiug asenns 100 GTHOCETCN € 30N, CopepmaLLIM B ocos:
wow rpyBopcnepchsie npumech. 2.
CACAVET NpANMSETh BOnRIys0 B3 203, Dupep:nemlux o foprayat (4.6 uno puba, 4.3.3. Tipu
XOUTAXIUOA KOUTYNAUKM » SePRHCIO arpysee Tlx CIETyeT MpmMATs 10 ... 157, Menvie.
uer o opwyse 14.4) o raba. 4.3

n adper xoary, nyres
soaw dnoky. Han6 qacTo g xxhex
xoary. wc! of| y aadet . ant.

Droky BHICO! P KHe H
MHRCPATLHbIE B BOxEe 00pady (. Y6,
3tk moaexkyasl Yy r Aw KOar < HX

BMECTE € NPHMCCAME B KPYMHHC, TAXEINC X10MbE.

W3 MunepLIBHbX QIOKYISHTOR B OCHOBHOM HCMOMBIYETCH aKMUAHAR
kpesnuesas xuenoma (AK), xoropas Cq Ha THOM
CTAHUMK (yTEM AKTHBH3AMMM XHIAKOIO CTeKa — WedTpannsauma 70 ..
85% ecro menounocrn. [L1d ITOro MCnonm3yercs, Kak npasmo, XJIOP
Win CyNnbaT anOMHHHL.

Manysaemas o peay. e KHcr0Ta nocae
T yeTes ¢ MakK| YAH.

AK gsngercs GuOKyASHTOM AHMOHHOMD THNA, TAK KaK Maxpomone-
Kysa MMeer He(anbLo# oTpHLATENsHEA 3apad. TTOCROABKY SOTbIIHHCTBO
npumeced son mxxc orpuatenso, 1o AK aaer
hexT NpH HC HO K Koarynanty. Llereco-
00paaro npumenste AK aas ocmncuui # OGCCHBEUHBARKE NANOMY THREX
upeThux sof.  @rokyngHt Jo6aBngeTCA B BOZY TNOCAC  RKOArYASWTa
¢ WurcpeanoM B0 BpeMekH 2...3 mun.  flosy AK (no axTHeHOMY
semecrBy SiQ;) mMoxMO ApuHuMaTe HA Tabn. 4.4 wm onpegensTe
IKCNEPUMCHTATRHO.
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Tobinuya 4.4. [o3at EPENHBER0H ENCATTI NP PAIHAE CXLMAT BCNCARIOBEHUR
pearesrs

Cxera comssosasns AK floas AK 10 ARTHEHOMY SeLl(E -
cruy 8103, wr/n
Tlpw xB0AC 1ICDPL OTETOMMKAMM WAW OCTRETAMTERGoCH CO 1.3

RCUIEHHLIN OCATRAN AN SO ¢ TEMTIEDETYDOR S ... T C
To xe. ¢ reMmepaTypokt Menee 5 ... ° C
Npw ssone & yxCTy
TIpd 8807¢ MEPER EOMTRRTHWMH OCBETAMTENTMH WA
ursrpass  mpu  onsocTynewutod  ouwcrxe,  nepen

N3 rokyngHToR OPraHM4eckOro MPOMCXORACHWE DPHUMEHIETCH
(TTAA), TaKXE Gutoky-
ngHTOM. PeareHT NnocTynaer Ha CTAHUMIO B BHIE refg WAM NOPOIIKE,
A€ H3 HEro H3roropngercs pactsop. [lozy TMAA wmoXHO DpHHHMATR
no Ttaba. 4.5.
Mpu ouwCTKE BHCOKOMYTHHX BOX (AOKYASHTH MHOMA NOKAKT B
BOAY NEPEn KOATYARHTOM, PacNPOCTPAHCHA TAKKE [ABYXCTYTIEHNATAg
ofipaborka BoAK HAOKYARATOM.

Tobnusa 4.5. flosa NP PAIMA CIEMAT
pearesTa
Cxema nenoasaosanme MAA Aoaa TLAA no Geasonsony
W CROPCTBE #CXOMHOR KON (arTUaMONy) wetuecTRY, Mr/n
Tips s807¢ NEPER OTCTORHMKAMH MIH OCBETIHTENANI CO
MyTHOCTR
20 f
MyTHOCTE usernocTs

Ganee 30 rpan
30...100 -
20...60

MIpd 8807 NEPEX KOWTARTHMMM OCRETTHTEAWMH HAH
|dnrsroamn  apu  onvocrymewsaton  owwerze.  nepea
e

Jaex 4eCKOe  KOoary. 3 AR xoa-
TYMMPORAHHE MOHM AMOMHHHE WAH XE/C3d MOKHO MONYYHTH 3A€KT-
POXHMHUCCKHM MyTEM. [l1a 3ITOMO HCMOAB3YIOTCH Ge3HADOPHHE EMXOCTH
— aneXTPONMILPH  (ANEXTPOKOAryNSTOPH), B KOTOPHE ONymMEHa
DAACTHHYATHE MWAH UMAKHAPHMECKHE DACKTPOIN H3 AMOMHHHE WIH
CTanw. 3AeKTPOAMICH BXAKMACTCE, KAK NPAAKAC, 8 CETh NOCTOSHHOD
Toka. B mnpouecce aHONHOrO pacTBOpEHMS METAANA B BOAY TNOCTYNAOT
0




wount AI* mau Fe* . TlockaabKy MpM CTAMLHEX 31€KTPARAX -unummu
HOHMH JBYXBANEHTHOIO XENE3d, HEOGXOAHMO HX OKMCNEHNWE B Fe2" . Dne
ITOMO B AMEKTPOKOArY/IITOP AOHATHHTEABHO NAJAETCH CXATWdl BOALYX
MM OCYWUECTBAECTCS TCABHOE X 802N,

Kaonuuecrso meranna, ¢ aWoma, Ha
ocHoae 3akoua Dapanes,

maKlt, 4.5)

me K — JNeXTPOXMMHMECKHA  SKBEBAACHT, [ —cmna Toka, A {—
NPONANKHTENBROCTE INEKTPAAHIA, .

Pacxon aNEKTPOIACHTHK A FMEKTPONTATHHECKOE PACTROPCHHE WETAN-

na, Brew, onpegenserca no dopmyne
Wi, 4.6)
me U— MCXAY 3NEK B.

TeopeTuuecku Ha pactsopeHwe | r-ok Metanna (1. €. 279 r Fe
w9 r Al Tpefyerca 26,8 A-u. O6WNKO HANpEXEHME MEXRY
AnEKTPONaMK ApHHMMAKoT 3...4 B. B TakoM cayuae ATE PacTROpeMuHs
1 r Fe no dopmyne (4.6) rtpeSyercs 26,8:3/27,0=2,9 Br-u, nna
pacreopenus | r Al —8,9 Br-u.

PZCI'IOpQHHE 1 I METANNHYECKOrD AMIOMHHHS IKBHRANCHTHO BBCACAMO
12,3 r AhL(SO0),-18H.0, pacteopenme | r meTairHueckoro xenesa —
apedenmio 4.8 ¢ FeCly6H0 wiw 4,9 r FeSO, 7TH,0. OQaktnueckwd
PACKON_ BACKTPOIREPrvM GOMnMie, 4ACTE €€ HIPACKOAYCTCA Ha NOROIPER
soau. Pacxog aaex UM Y cy paccToanng
MEXAY 3INCKTPORAMH H TLUIQTHOCTH TOKA, € 3aMEANCAMEM TEHCHHE BOAK
Meway aiekTposami. [10ITOMY 31eKTPONHICDH PEKOMCHIYETCH IKCMLAY-
aTnposa OpH CRETYOMHX NAPAMETP3X: MAOTHOCTE TOKa — He Gonee
10 A/w*, paccrogume mexmay anekTpofams — Re Gonee 20 sm; Hanps-
xenme Mexay anexrponamn — 3...4 B; nporounas cxopocts saast
B anckTpasnacpe — He Mexee 0,5 m/c.

Hcnonnaosanne AEKTPOIUTUNECKOR KOACYIALUMN BMECTO PEATCHTHOR
DOBHLIAET KOMAAKTHOCTh PEANCHTHOrO YAfa CTakuwa, 8 pC3ysibTate
ABTOMATH3MPOBAHHOIO YNPAANCHUS PAGOTOR KOAryASUMOHHOW YCTAHOBKH

ero  oficry. Januu#  cnoco  KOAryanpoBamms
uulzxooﬁpazuo NPUMEHITb NPEXAC BCErD H2 HESQABIWMK CTAHUMIX (CYAA,
MATHE TOCCAKH W Ap.).

Hepocratkom 3ACKTPONMTHYECKON KOAryAdiuu ga/MeTCa  BLICOKHA

PACKOR MEKTPOIHEPIHH M IIEKTPOOHOO METAR3,

4.3. CoOpymoHmn KOaryARPOBSHNE

XpaneHue # pacTsopenHe KOAryMaHTA. YCTpoRCTBO pearcHTHOMO
X0a9iCTBA BOROOMHCTHOR CTAHLMM 3JBHCHT OT Cnacoba Xpauckua W
NOAHPOBAMMA PearcwTa. B MpaXTHKE PACNPUTPAHEHA TIORAMA peaTeHTOR
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(K0arynaHTa, (AOKYndHTOB, H3IBECTH, COfW) B BMIC PacTBOPOB H
CyCNeHIny, TaK Ha: HOKpoe Mpu aul -
BCHHBIX X M rpamy. x pearewtax Gonee uummoG-
Pa3HO Cyxac NO3HPOBAHME. ro ofecneunT GOABIYID KOMOZKTHOCTH
PCATCHTHOMD XO3AHCTBA, AYMIHC YCIOBHE TPYAad, COIMACT BAZMORHOCTH
TIGHOCTHIO 3BTOMATHIMPOEATE YNPIRNEHHE TPOUECCOM PAlaTH.

{IpH WMOKPON AOINPOBAKHH BOIMOXHO CYXOE WAH MOKDOE XPAHEKHE
X0arynsnta. B nepeoM Cryuac peareMT MoCTYNacT Ha CKaan, [IOMALL
KOTOPOro A0XHa Gbithb PACCYHTAHA HA XpaHenHe 30-cyTouHorp 3amaca
KOArynauTa B MEPHOA EMO MAKCHMATBHOrD norpeGaenws. Cxaan yer-
PAMBACTCH HA TIEPBOM JTAXC CTAHUMM B 33KPWTOM noMemenuw. ITromame
cxnana, M7,

QoyrllaT2 (467

A= 00005, Gy

e Oepr — MpOMIBOARTENEHOCT cTaMM, M2/cyT; [l — no3a Gessoanoro
KOaryasNTa B NEPHOA MAKCHMANBHOIO pacxoad, wmr/a; T — nepwon
XPaHEHHS KoaryagWwta, cyT; a=1, 15-—xaa¢-¢xuncu‘r, YURTHBAOWHA
BONOTHHTENBHYIO MUIOMATE HA
XOATYSHTA B -r:xsnuuocxou nponykte, %; G.. #],l — offeemHag Macca
xoarynsura, T/M°; A, — TOMmEHAa cnog kodrynswta B cknage. [Ipu
XPAHEHHH pPEAreHTa HaBANMOM W TpPH Mcmnmupouaunm‘i 3arpyake —
pasrpyske hy npuremacrca ao 3,5 M.

Ofbem CK1202 NOAKEK COOTBETCTBOBATh Pa3oBOM TMOCTABKC PCATEHTA.
OG6LYHO  XOAryJISHT #H RPYIMC DPEAreHTW, NOCTABNIEMBIE HABATOM,
NOCTYNAI0T B XENEIHOACPOXHHX BArOHAX Maccoi 60 T (Werro).

Bontee uenecoofpa3dbhiv 9RASETCA MOKPOE XPAHEHHE KOAryAaHTa,
KOITA NOCTYNAKOMMA PEATeHT Cpa3y BLWIPyXACTCS B DACTBOPHWC Bakw.
3TBM NPEAOTBPAINACTCS CACKHEAHKE MATCPHANA HA CKALNE, YMCHBLOA-
wrcs norepu pearenta. Heobxonummifl ofweM pactsopuuix Bakos npu
MOKpOM KOarynsita 2 M3 pacwera 2,2...2,5 u?
H2 XaWAYI TOHHY HEOMMIEHHOrD maw 1,9...2,2 u ua KaXAYI0 TOHHY
ONHULEHHOMD KOary.asurTa. B pacrsopHom G6ake W3roTORNZeTCd KOH-
ueHTpHposaHHuK (15 ...20%) pacTsop, KOTODHA 2aTeM MEPEKAYHBAETCS
B BaxM-xpawnnuina (He Mexee Tpex 6axom, MX OFBEM NPUHMMAETCd W3
pacwera L,5...1,7 M wa 1T xoarynanta). BaxH-xpaHMAHmA Heob-
XonHWH Ha Go. nag y 0o6beMa DACTBOPHBIX
GaxoB, rae MEcayHas NOTPEGHOCTL KOAryNRHTA NpeBwwaeT ofbeM pasosok
TIOCTABKH PCATCHTA.

EcAn npin MOKPOM XP3aHEKHH KOAryagHTa ofbeM PaloBoll TOCTaBXH
3RAYHTENRHO BLIME MECAYHOID NOT TG AN Yy ofbema
5aKOB 4aCTh KOATYAMHTA DEKOMECHRYETCR XPAHHTL HA CKNANC B CYXOM
sune.
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[lpu cyxom XPaHEUM «OATyALHTA PEANEHT BEPER MOJAVed ® BaRy

PACTBOPICTCE B Gakax. H MHHUMYN TP paCT-
BopubX GaKa, EMECTUMOCTE KARAOIO HA KOTOPBIX, M°,
Ovnlly

¥, - .7
e e %)
rme Q.— uacasok pPICKOR craRWAW, W /Wi N — apeun, B TeueHue
KOTOPOrO CTAHUMS AQIXHA PAGOTATR ¢ HCTIONB3OBIHMEN KOAryndATa M3
AAMMOrO 6aKa, U, Bpucra — KOHUEHTPILUMA pacTeopa 8 Bake o MHCTOMY,
6e3BoanoMy NponykTy, %, apuHuMaenan: 1o [7% — 4ra HeouMLICHHOrO
xoaryngmra, Ao 20% — amE ONMUWEHHOND XYCKOBOTO, Ro 24% — mna
rpan; y KOAryNSKTa; Ppmen = 1,i — naorRocT

pacTBopa KOaryAsHTa, T/m".
BeawunHa n1 3aMMCHT OT MPOH3BOAHTCABHOCYA CTAHIHH:

Mpowssogsrens-
mv:nf/nmmm o 10 000 10000 ... 50 000 | Bowee 50 000 Banee 100 000
W foyr
nr 12..24 ] é E]

§ s y W

1'uc. 4.2 Pacraopieat 6ok ¢ pACTBOPEHIEN KOTYIUHTE CKATHN 803AYXON () 1
WERAHHAECK M TEPX ML Lk AmEM (0):

i— i b ¢ nowpnraen; 2 — nonass sage: §

faum ceroro sotnym; 4~ Tpybanoec fiam Gnopamiicass 4 = 130 ! ~ penieres <
30015 s 1npa [

cerhac oTReprruaK 1304, 6 orsan 7 abarynan. 8~ tucnasr; 9 — an e 10—

pTaope:
uerTpaiRas Tpyée; H — nponeancp

Jins pacTEOpesAMS XOAryMaHTA HCIQALIYETCS :u{uﬂ s0anyX (pRC.
4.2,0) UPH HHTERCHBHOCTH a3pupoBaria § ... 100/ (c-u?), 1nba Mexanuue-
ckoc nepeMewineanne (puc, 4.2, 6). B kauecTse AOUOAHATENHHOA MEpn
MOXHO ANd PACTBOPEHHA HCTOABIOBATH WHPKYNALMOHHM HACOC.
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Cxema pacTeoporo 6aKa NpW MOKPOM XPAHEHHH  KOATYAdHTA
npuBencHa Ha puc. 4.3.

OCTh npu PaTYpe
soget 10°C npuwgrs 10...12 4, a npn Temneparype 40°C —6 ... 8 u.

(Ipn HCOOMB3ORAHME XNOPHOTO XEAC3A PACTBODHWE GakM NCTKHB
HaXQaHTHCH 8 BEHTH. Goxce.

Mlocae pacteopHux 6akoB pacTeop KoAryndHTa HANPABNEETCS B
pacxogHue GakM, me o pasGasngerca no Kowuedrpawsw 12%. [lpw
JITOM  NOAdeTT cxaTtuik  BOaYX
(3...5 a/(c-m%)), ocymecTeagerce
MEXANWUECKOE NOCPEMEMTHBAHHE HNH
UMPKYASUKH PACTROPA HACOCOM. [lHO
pacxoanoro 6aka I0AMHO HMETh yK-
n0H 8 CTOPOMY TpyGW ONOpPOXHEHHY
ue wewee 0,1, Illnamerp Tpy6u
npHHuMaeTca e Medee 100 mm.

Ha crawung neobxonumo uMern
He NCHee IBYX PACXOMHX Gakon.
loToBWit pacTBOpP H3 PacTBOPHOTO W
pacxonHoro Gakos 3abupaetcs ¢
NOBCPXHOCTH.

. HaromosaeHue HIBECTKOBORO MO-
AOKA H pacTeopa. Hapectn Henone-
Pric. 4.3, Pactsopueti 66K 114 MOKPOR  3uereq B BORONOZNOTOBKE 448 MOS-

XPaNICHHE KOATYRaHTR
- funi 1 et d—soaryrmr ¢~ nogees g WENGUHBANMG  BOZH MK KDA-

I
fioc ana eposansa roroscrn pocracym: £ onopia: | ang  crabuausaudu,
e YMATYEHNE, 3 Takme Ans obeme-

NE3NBaHug BonW. Bmuay wanod pac-

HIBCCTH HCTH H3BECTKOBOIO PACTBOPA PEKOMEHY-

erca npn ofmem ero pacxoze o 50 xr/CyT (MO AKTHPHOMY BEMECTRY
Ca0). B zpymMx CTy4asax NPHMEHAETCH H3BECTKOBOE MOAOKO.

Hapects npubuieaeT Ha CTAHUKIO B CyXOM H HEralleHOM BHIE, &

BHIE W3BECTKOBOID TCCTA WIH TOTOBOMO HIBELCTKOBOMO MAQJIOKA. B NEPBOM
CAy4ac HIBECTb XPAHHTCH HA CKNANE H NEPER HCOQAL3OBIHHCM MPOXOAHT
rameume. [lng 3Iroro  mcm yioTcs ']
H3HYTH JOnaCTaMu 6apaGawu, Xyna BMECTE ¢ HIBECTbO RoBasaseTcs
Bopa (7... 10 M  ponM Ha ]l T p apoayxTa A .
Dlag ycROpeHMs Opouecca TAMIEHAS MONHO NONABATB OOROrPeTYKd a0 60
...10zC pory. C 3TOK Xe UEABIO MOXHO W3IBECTh MPERBAPHTENLHO
MIMENBYHTD,

Tlocne HIBECTErAaCMAXH CMECH HARPARNACTCE YEPEd PMAPOLAKNOH 1na
BHUETEHHY ODHMECEA B MErAMEHHX YACTHU M3BECTH. 3aTeM CMeCh
nocrynaer B 64K HM3IBECTKOBOIO MOJOKA (HE MEHee 1pyx Gakom,
wonuentpanua CaQ me Ganee §%). Bo mibemanwe OCAXASHWR WACTHLL
nanectu B Baxax npY oMo
nofavd CXaToro so3ayxa (8...10 2/ (c-%})), ¢ HenamssasanHem UHPKY-
MAUMOHHOIO HACOCA WIH nonactamu (pRe, 4.4). Bocxonamas cKOpOCTs
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CYCOEHIMH B  LMMHHADHUECKOR YACTM 6aKka 119  (PENOTBPALUCKHE
QICTAKBAKHR AOAMHA Ot He wWewce 5 wm/c. B TpySomposopax
K3IBECTKOBOMO MONIOKA CMEAYET OOGCCTIEUMTR CKOPOCTh TEUCHKR HE MEHEC
0.8 m/c, RanopHeie TPYGONPOROAH NOIXKM KMETh YKIOK Ke mewee 0,02
B CTOpORY HACOCA, caMaTeunMe TpyGonporoam — e Mesee 0,03 »
CTOpOHY BIXQZA.

BuectuMocTh Gaka, W%, masecTkosoro manoxa

sl “8)
10000k oy
men=6..7 4; [, — neobxaakmas
Ac3a wanectw no CaO, wmr/a, b —
cogepxarne CaQ 8 n3secTkOBOM ¢ -
MOM0KE,  %;  pu = l— noTHOCTR - .
HIBECTKORONO MOOX3, T/M°.
Ha npaxtuke WCnonmayercs Tax-
XE MOKPOE XPAHCHME M3BECTH NDH
xokuenTpanuk 35 ...40%. Bue-
CTHMOCTH szn-xpiuu.mmu npk- ).
KuMawr 3,.5...5 & wa 1 1 Tomap- I
HOrO NPONYKTA M3IBECTH. Al
PacTeop RaBeCTH H3roTORAIETCE
K3 K3IBECTKOBOID  MQAOKA B Ca-
TYPATOpPAX NBOAHOIO HACHMEHKS
(puc. 4.5).

Vyer

0
i
PHc. 4.4. Box nasccrxonoro Puic. 4.5. Crema caTypaTOpa 80O
HANOKA (pacxoaHmf Gax) © O HACKIWEHHE:
uapaanMvECKHM Nepe- 1 — nogecn essaccamaro wanous G owiseT:

Pucindh 0o, 150 2. 46 Gapeyniems
4 Immiocssnaym: 5 A e
. hir o2 m: uv- hn-u ol
iy h i 7mﬂy ne
Gapoes A1 ngiwpostie Kiverr. i vatwoen sy
Kasdra manans; I — cropoReHEA
e stene (0 hw, 6 — cpena

Meunstuen:
.

-8 [Y



MNMpurotosaenue pacTeopos GAOKYNAHTOR M APYMHY  PEArEHTON.
Monvakpunamun noGamngercs » mofy B BuAc PacTsopa, KOTOpaA
HAOTORNIETCA M3 TEXHMUYECKOMO MPOAYKTA (T€Nh WM NOPOMOK) RYTEM
€10 PACTBOPCHRS ¢ NOMOMBK) GWcTpoxoaHod Memanknr. Ha puc. 4.6
NPHEENEA2 CXEMA COOTBETCTBYIOMEH YCTAHOBKH.

6ake npHroToBMdeTcs paGOMAA  PACTBOP € KOHUEHTPAUMER
1%. Heofxoaumo yyecTs, YTO npR  HHIKOR XOHLEHTPANHH
yMeRbmaeTcd CPOK XpaHcuAs pactmopa: npa 0,7...1%-woM pacTsope
g0 15 cyr, nprn 04...0,6%-wom —po 7 cyr, nps 0,1...0,3%-HoM

£l

H

Puc. 4.6. Cxema yCTAHOBKR TR fpHro- I'ue. 4.7, Cxema YCTAHORKH MAMITORREHMR
TOBNEHHA PACTAODA NOHEK NMARMHIA: AKTHAHON KPCHKHEROR KHCAOTM:
1| — ACTRGRHLIN Bax ¢ MPYRAEIACM TORIPHMIM §— fax pacTaape cymaT SAKMMNS; 2 — WacE AT
o -
&. KiryrAOm ceacaun); 2 — mOwanKa ¢ we namMmepRYITOR, 6 — AaEicTop
v, 3 OROpaRHeME: 4~ gy
mmmmlﬂ nxm. S — nons4s woAM:; & — smax.
1 AA 0 abpedarsiammy o sany.
=l m.m mc.P— pacmgnach fan

— po 2 cyT. Jlnd ycKopeHHs pacTeopekus [1AA QIHOBPEMEHHD BXTIOYAIOT
MEWATKY M  OMPK. Hacoc, 4 nojath Ans
PACTBOpEHHY BOAY, MOADIPETYIO 40 50°C piotTy Sucrpom R NOIHOMD
nepememnBaHnd TIAA ¢ ofpaGaTheacMO#t  BOADA  PacTsOp OO3MPYIOT
¢ xOHuewTpaumed no akTuewOMy memectay ao 0,1%.

Oz npuroromnenrs  pacteopa [TAA  paspaborana  crammapruas
ycranoska YPI1-2M co cllenylomumi napaMerpamMu: nponamnure.nbnocn
ycrasoekn — 14 s feyT; obwem pacropuoro 6axa — 2 M (06nem pac-
meopa 1,2 M°, «ouueHTpaons pacreopa a0 1%), wacrora spamenns
KphbHaTRH — 50 960 mun”  (anextpomorop AQ2-42-6); umpky-
aqumonnu#  nacoc 2K-20/30a; MponoARHTEIBHOCT  PacTBOPCHHE —
25... 40 wun.
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Ha puc. 4.7 cxema yt nonyueHus
AKTHEBHOM KPCMHHCBOH KHCIOTH, B Tafin. 4.6— XapOKTCPHCTHKA YCTAHO-
80K,

B kauccrae paBouHx PICTBOPOH MCMOJLIYIOTCS PACTROPH  XMIKOrD
crexta (1,5...3% no SiOy u cyawpara anomueas (1.5...3,5% mo
6eaponnomy npoaykty). Jina noayuedas [ T AK (no SiO,) norpefyercs
opReRATApoBONHO 3,5 T crekna ( # npoayxt 1
28,5% SiO) u 1,3 t cynsbara anioMuHns.

Tabnua 4.6, a y
BETHRHOR KPEMHCKHCIOTH
Napaserpss ycranosox S1POKIROAHTEALHOC T YCTRHOROX, Xr/4, 10 SI02
3 1.5 12
Mapka HeCoCa -0 TOpa I 160/25 ML 400716 HIL630/10
Ofrew axTvmataps. 1 10 25 %0
PRIMEDLI AKTHBATOPA, MM 590x220x440 | 670x290x365 | 740x3302680
Dnextpanpuson AQNM2-11-4
N=0.6Br. a = 1500 i’
Ofnem naaumepnaaTopa, 1 300 1350 1200
PaaMeph ™ d=945, d- 1300,
= 1100 H=1200
Ofutw Gaxa gacTaopa xuaxoro 5 12 2
crekns (2 wr), M .
Obven Gaxa pacryopa cynipara 5 12 20
anosHyme (2 wr),

Co mpemesnem  MakpoMonckyns AK TepawrT CBOM 2apsj o Koa-
ryanpywrcs. TMosromy AK  HcoSxoamMo  MCNOAe3oBaTh B TEUCHWE
6...12 u. Jas npoanenns cpoka ciyx6m  HCOBXOIWMO  DacTBOP

TH B prsatopc 30...60 MAH, 3 Takke MIrOTOBHTH
ManoKoHueHTpHpoBaKKuA  pacteop  {0,5% no SiOp. TMonaua AK
» obpabaTmBaeMyid BO1Y, KaK NPIBUIO, MPOHCXOAHT IMEKTOPOM.

Mpu y BOIB TR A aKTHBHWA
yrons. U3 yras npHrOTaRAMBAeTCs CYCNCHIMS KOMUEHTpauwew 5 ... 10%
NyTEM €€ 33Ma4MBaHWE 8 TCuenne | 4. JIng 2TOr0 HCmomeayloTcs 6akm
€ MEXAHHUECKHM MTH TWIPIBARYECKMM NCPCMEIIHBAHAEM.

Pacreap mep Kanus np 4 B PacTBOPHQ-Pac-
xoaHoM Gake. [1POROIRHTEARAOCTE PACTBOPCHUS MPH TEMTEPATYPC BOIM
20°C—4...6 u, npn 40°C—2...3 u. KoHueHrpaumw pacTaopa
npudnmaror 0,5...2%. Ha cramums moaxno GuTe R MeHee mmyx
Gakon,

HaTpus a8 sony NpH GochaTHPOBAHUM
BONM B BHIE 2 3% Horo pacteopa. [lpWw wH3rotomneMus pacTBopa
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ucnoasayworek Gake ¢ KHM (unco Gakos
He meHee asyx). I1 TEALKOCTL pacT npw Temnepatrype
soam 16...18°C —4...5 4, npu 50°C —2 4. Beuzy sBwcokod  Kop-
PO3HOHHON AKTHEROCTK PACTBOPA BHYTPCHHRR TOBCPXHOCTH GAKOB fQAXHA
AMCTH MOKPHTHE M3 KMCAOTOCTORKOIO MATEPHANA.

Monaua pearenros. [phSopu nns nofayk a moay Keofxanumoro
KONHUECTBA PEANEHTa HAIWBAWOTCA foiarapamu. [ozatops MoryT noma-
BATH B BOJy NMOCTOSHHOE EOMMYECTBO PEArCHTA (103ATOPH MOCTOSHHOTD
Pacxona) MM ABTOMATHHECKA MEHATH KOIHYECTRO TIGAABINEMOrD PEarCHTa
B 33BMCMMOCTH OT M3AMEHCHMY pacxoaa BOAMW, T. €. OBCCNeuMTS
MOCTOAHHYI0 RO3y PEarcHta (MponOpuUMOHAAsHME go3atopw). B
3ARHCHMOCTH OT BH3 PEareHTa pasAH4alOT J03AaTOPH PAcTBOpOB K
CYCOERIHH (MOKPOE HO3MPOBAHHE) W NO3IATOPW NOPOMKORWX W Tpa-
HYJIRPOBAMWLIX PCATEHTOB (CyXO¢ A03KpoeaHmMe). Ha npakTuke ucnone-

Puc, 4.8, Cxema npocreduero Piic. 4.9, Cxoma canoteunoro
naumpl NOCTORMIOTD PACKOa: NPONOPLKOHANEHONG 1OJSTOpa:
xpmermopant renoien i
1 7 it anopemnente, ¢

a3 aoaayateas vevieid [~ tunsn
arnason (i ) aRks pacrsops pEArENTS,
acTs chinfuteinaehiol S0t

AYWOTCH KAk CAMOTEYHHC OJATODN, NPHMCHAEMME NS NOAAYH PeareHTa
B GC3HANODHME COOPYXCHHE M TaE M
103aTOPH, NOMAIOMHE POArEHT NOJ HAGHTOMMABIM J3BAEHHEM.

CxeMa NPOCTERWENo CIMOTEWHOID 103ATOPA NOCTOSHAOND  Pacxona
apeacrasaena #a puc. 4.8, 3xeck pacxon PACcTBOPA WAK CYCAEHIHH MARHA
HK3MEHHTL JAMCHOH AHAdparsbl.

CamoTeuntil NponopuKoHAibHEA No3atop (prC. 4.9) COCTOMT K3 aByx
Gauxos A W B. B Bauok A nocrynaer uacTe oGpaGaTwBAcMOA BOM,

ypoRens Bogn B Gake NbHO pacxona
sosu. B Gawox B nocrynact pacTeop peareHta, npuueM NOCTORHHBINA
ypoeess B Gauxe non. K 6
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Ha puc. 4.10 cxema it Imo

NPONOPUMOHANEHEA HANOPHWR A03ATOP, COCTOSMHA Ha ABYX NOCAEN083-
Temuo padotanmmx Gaukos A ¥ B, XOTOpKE MpU NOMOME HMNYASCHBIX

TpyGok

TRY
ycrawomnena wahGa, nepcnan Aas-
JIEHUM Ha KOTOPOA

y eoas. Ha rpySonposoae

pacxony Bonm 8 TpyGonposoae.
Mps  BeBoasbwom  canccoaep-
xauuu  ponu  (150...250 mr/m

uenecoobpasHo e mpo-
# noszatop Hi

— Kpundcxoro (puc. 4.11), aeficrane

KQTOPOrO OCHOSWBICTCE HI  HIME-

HEMMK  ANEKTPONPOBATHOCTH  BORM
8 PeaynAbTATE  KOATYNUPOBAHML.
CrauuntenbHoRt ocoBeHHOCTRIO A2H-

HOro A03aTopa na 3
NECANAYILAMK F8TECTCS TG, YTO OH
ofecneduT NOCTOFHHYI0 403y PearcH-
Ta NpH PA3HOR KPENOCTH MOCTYNAK-~

N

I‘n: 4.10. Cxemp wapbosora noasvopa:

e

- il mewa
wero pactsopa pearewta. Ocwon- | P Sy sl e ey i

HLMM 3NEMEHTIMH RO3ATOPA FATIA-
TCE  ANCKTPOAMTHYECRHE  SueAKH
6 W 9, PaIKOCTE INEKTPONPOBOR-

ey nposagHiLe s — erpif—

nescne

Tertonposan opafrusastioh sasn; 17— o
peacenma:

Puc. 4.11. Cxens 100ATOp CHCTEMb Hedtuoman — Kpris-

1 - oraopmaasrd gueracp soucy s 2
< anexrponpe,

- uusbonud evecurenyi 3 —
ners; 4

4 AN PECYMMpOAKY DOMIYK Eoary,

Yax svchns -m.,nn,....._d #0241, 7 — rAMTICHATOR, 4 — cARBuAL
19 — AneTpTT ks Axclinn rarynHpOASRR Sz
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HOCTH KOTOPHX — DPOMOPUHOHANLHA  KOHUEHTPAUHH BBOIHMOMD KOAry-
nsKTa,

fIng  nOQaYM  HMIBCCTKOBOrO MOMOKA MOXHO HMCNOAbIOBATH
nponopuHOHaThHuifA  nozatop Mapku [JUMBA (pac. 4.12). [Jauwwi
[03aTOP COCTOMT H3 €MKOCTH, KOTOPA% DAINETEAD  ACPTHKANBHWMH
neperopoakaMH  Ka TpH GyHkepa. B nepswi  GyHKep nocrynaer
WIBECTKOROC MOMOXO W3 pacxommoro §aka, B HCM  NOJACPMMBACTCR
NOCTOSRRME YPOREHb CYCNCHIHM NPH NOMOMM NACTOZHHO paGoTaomenn

~ .
s » Puc. 4.12, Creva axto-
F T T ¢ Mamiuccroro Gynkeprara ao-
= raa MRECTQB0RD HaAD-
! ' xa IUMBA:
K i — e waneraonara s
A ot i 7 s
oerap:
T Cruavs parem s obpafiaruias

erym sony

BOAOCMBA M BOIBPATA UYICTH W3IRECTKOBOTD MOVIOKA B PACKORHBIA Gak.
ArHM obecncyHBACTCE HEOGXOAHMAR UMPKYIALUMA CYCOERIHMW, KOTOpas
npenOTBPAMIACT OTCTAHBARHE WACTHW WasectM. Bropod Byekep cayxur
rng c60pa W BQ3IBPATA CYCNEH3IHH, A3 TPETLCMD NPOACXOAMT Najava
HIRECTKOROrD MOA0KA 8 BOay. [103aTop OBOPYIOBAH HCMOAHHTETHHEM
T HOX-EARTENAb, PACCCKAKMHEA
crpyiiky cvcncuauu "Wa aBe wact: 0aHa B TPeTHiE GyHKCD 212 Mojaua,
BTOpas — B ATOPOA GyHkep Ha BO3APaT B pacxogrmik Gak. Mcnoanutens-
@HA MEeXankIM CBe3aH ¢ pH-merpoM wam packogomepam, ofecneunsas
ITHM ARTOMATHTHHYECKOE NOAICPRARHE 33aaHHON0 PH M 103 HIRCCTH.
03aTop MOXET OWTb HCNAALIOBAM H A% MOZAYM  PACTBOpPA
CEPHOKHCAOM  amoMuAHg. B Tafa, 47 NPHBOIMTCA  TEXHHNECKAR
XAPAKTEPHCTHKA AQ3aTopor MapkH [THMBA.
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Taduua 4.7. apew TUMBA

X s s Paaseepm, mn (o, puc. 4.12)
g2 |53 |82
H 2 e
£215% |82s :
Tum aoaa- | £ i AFg ¢
opa (2B (3% |2a? P
HHE R R A R R RN R A R
IR E ]
EH LD &
Aveta-t 1] 2 6G[ 100 250( 40G| 80G( 756 40 70 45
Duwba-3 60| (80 350| 520)|1000( 35| S0} 70| 70
Dunba-10 o 15 180 220| 400 600| 910] 785 50 80 180
Lunba-20 p. 30| 180\ 320 600| 800} 1200{ 1035 80| 100 250
amba-40 40 60! 180] 500] 900[ 1155) 1940{ 1420] 100[ 100| 548

Han6 ¢ cnacoBom PacTBOpoB M Cyc-
NIEH3NH CAEAYET CHMTATD MPUMEHEHHE CHEUMANBHKK HACOCOB-HO3ATOPOB,
8 ocHoprom THMa HJL (pue. 4.13), xotopee Gaampyiorea Ha HCNOAR30-
BAWMH DAYRXEPRWX nacocoB. B Ta6n. 4.8 mpueeaewa womerknarypa
ITHX KACOCAP NO3ATOPAB, MPHYEM nepsad KkdPa B MAPEE HACACA O3HAYAET
€ra mopauy B A/4, BTOPas — PAIBHBACMEIt HANOD B M.

Tabinuya 4.8. HOMEHRAATYDA HACOCOR-A0IATOPOB

Mapea | Ousmerpau- | Mapea omext-|  Mapus | fluamerp am- | Mapra aneer-
acocs XofHOraNAT- | ponauraYess Hacocs 207MOMA NAT- | ponsHrerens
pyoKa, MM P6KB, NN
HIL100/100 10 AQJ1-21-4 |1 40/100 10 AD2-21-4
HAL16/63 10 Toxe |HA63/100 10 Tome
HA 26/40 10 . HJ1 400/16 25 »
HJ /25 10 . 111,630/10 25 .
H63/16 10 . HJL1000/10 ] AD2-31-4
HAL100/10 10 . ML 1600/10 32 A02-32-54
HAL100/25 15 A02-11-4 |Hn2500/10 “@ Tome
HI 160/400 10 A0 2-21-4 [0 100/250 10 .
HJ] 25/250 10 Tome
Mpmn H TPaRy. pearenTax Gonee UETeco0b-

paawo b CyXxoc Coorserctaylomue 403aTOPH

AOMAOT JATAHRWIK &cc (PECOBME A03ATOPM) HMIH  3agaHHNA  OFbes
pearenTa (ofbemHbie nozatope). Ha puc. 4.14 npusenesa cxema BECOBOMD
n03aTopa.
¢, A pearcHt Ll YCTPOACTBO, M3

XOTOPOr0 326HPAECTCS IXEKTOPOM H naAaercz B CMECHTENH,
OtenecTpenitan NPOMEILIEHROCTS BAITYCKACT BECOBRE RA3ATOPW THOA
JB nponasonuktenssoctoio  8...40; 40...120; 120...400; 400...1000;
1000...2000; 2000...4000 xr/«, 103aTOPH CHMYYHX MATEPHATOB THNA
n




Puc, 4.13. Hacoc-paastop mapxm FUL:
1~ aneerpansurmrens; 2 —penysTap: ] ~ nacuc, 43,6 — ipenaxsail, wanopnsill X pcacnistsmid
nerpyénn

IH nposasogrrensoctaio 0,1...160; 0,1.,.320; 0,1...630; 0,1...1000 «
0,1...1600 xc/w.

CMeCHTENN H KaMeph X pa: Cmecnrean np
Ans GHCTPAMD ¥ PABHAMEPHONO PACTIPEACCHME PEarchTa €O sceht maccoft
obpabar poau. Hi i t € ONTHMAALHOR
HMHTCHCHBHOCTEIG, MPH MANOH WHTCHCTHBHOCTH PeAreHT PACHPEEaHTC
k73
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e P—c

XNOMLA, 2 NPH 4peaMepHoOR
ARTCHCHRAOCTH  oGpaayerc MHOTO MesEMX  XAOMmER. kuculm
TIEPEMCITKBANEA MOXHO ONCHHTh rPANMEHTOM CKOPOCTH, C

“4.9)

Ha P
Br; V — ofwmeM BATM B cMecHTENE, MO,

MMaMHYECKAd  BYIKOCTE  BOAH,

OnruMansuoe :maqeuue G na
npr
Cyaupara AMOMUHHS, uaxmum:x »
npencaax  150...300 ¢!, npm Gonee
xpdexruanmx :oarylmnax n dnoky-
NGHTAX  OAO  MOXET  AOKOAWTH AD
1000 ¢!, Ha cramuma  sonsna 6urh
HC MCRCE ARYX CMOCHTEACH, wMenouw
KOMM

CMECHTETH HE NPERyCMATPABAKITCY.

[lng CcMEWMBAHHE pPearesTa @
noroke soxm  ofipaayior  muxph. B
3aBRCHMOCTH OT crocoba ux  olpase-
BaHHE CMCCHTEIM NOAPAENIIOT Ha
CHAPABAWYECKHE, TAC BHXPH COIAAIITCH

T Y
NEPEMEMABAHNEM BOMNM JONACTRMH KAH MNQONENNEpaMu.

KHE C

[PARTHYECKAE CMECHTENR Noa-

112
cabok

NN 4 euxpemse
S POJUATHE CMECHTENM NPENCTARIAKT
f' ¢ yCTBHOBACHHHMK

xaHan
A A Tam nepemgonkaun, koropue ofiyc-

THE H

(seprixannaue). [lepero-

Konﬂpyl uug

X noroxa

5a 180° ® ropusontanbuoR mam B
BCPTHKANLHOA MAOCKOCTH (puC. 4.15).
CMECKTENS NOARAA
BOIXOXHOCTD  BBRONA
PEATEHTOR ¢ RMEOBXONMMEIM HETCPSA-

! oM mpemers.  Jlockameky B cecm-

A 3 Tene gonmHa

npoxoauTs  nepsdd,

Hycckad Gaza koarynsduma,

§ xaropas npoxunm' B TEYCHHE lo
Puc. 4.15. Cxema neperapo. xore
CMECHTENS C TOPHIOHTANNHAIM 2083HHENM uuxpomnnsu, ™

TEAEWHEM BOfM: 3 CMECATENLX THMAPIBAMYCCKOND THNA
Lif.‘.;"'c,.m-".."“n"“‘?‘,"w"ff.‘;f Bgexs n;cﬁulannn BOIN  NOAXHO
onopameeae.8 6ure 2...3 saam.

7



nmpl HANOPA HA OMNHOM MOBOPOTE MOTOKA, M,
:
h={ s, (4.10)
2%

me §=2,9 — KoIDUUMENT MECTHOID CONPOTHBAEHHT; v — CKOPOCTh
Anuxc/mu saqu B cMecHTenc, npuuxmMacmas wa axone 0,7 a xa muxone
0,5 M/c.

B BEQTHKANLHOM (BHXDEBOM) CMECHTENE REOGXOAUMME BHXDU Obpd-
ayworeg 6. y ¥ CROPOCTH
NOTOXA BaAW B KOHHNYECKOR (NADAMHIAIEHON) YACTH CMECHTENS.
CMecATeNp NPCACTARASET COGAH KPYCAMA WIH NPSMOYIOABHBA B MAARE
PEIEPBYAP C KOHHUCCKOA (MHPAMMAANBHOM) HWXHeR 4acTBIo (pHC. 4.16).

BuicOTa BEPTHKANBAON YACTH CMECHTENd COCTABASET

1...1,5 M, cxOpocTs nOCTYnnenns BOmW B CMECHTENE
.2...1,5 m/c, ckopocTe BocxOnsmero nomoka #a
yposue norxos J—30...40 um/c, CROPOCTR TeweHud
Boaul B koHue aorka —0,6 m/c.

Monaua peareHTOB B CMECHTEME NPOAIBABMTCE
4epea cnenMansiue naTpyGka AAH NepbOPHPOBARHBE
PacnpeneTHTEMANE TPYOH, OBeCneYHaaOmue pasHo-
MEPHOE PACNPCIIeNEeARE PEAreHTa MO BCEMY CEYEHMIO
cMecHTERR.

Jo'sg Qlna cmewWHBaHWA pearcHTa € BOZON  pearemT

MOXHO NOXABATH MEPER MECTHLIMH CONPOTHBAEHHAMA

‘ Ha TpyGonposanax amadparMamu, TpySGama Bewrypm

4 # ap. Takne COOpYyXEHAZ HAIMBAKT TRYGUATHMH

CMECHTCABMM, OHM MOIYT NDUMEHETBCE A3 CTAHUHEX

Mano# teapHocTH.  Heof: aepe-

MECmMARIHAE NOCTHIAcTCH NPH NOTEpe HAMOpa B HMX
ne Menee 0,3...04 m.

i

Puc. 4.16. Cxena sepmy-
KATBHOID CNECHTENR:
1 cuupan vopa; 2~ copuuii BOSEE COBPEMEEHBIM THDOM CMECHTENER

SABIFIOTCE
ngrok I —mpeemuean <yeyaHpueckHe CMecHTEmH (pwc. 4.17). Onn Ganee

peareTien saga, 4 — nosra
pesrexrats S He H yNpasagTE  RPOMECCOM

Prc. 4.17. cmecuTenn ta). (6) nnpo-
nensepror () THnos:
1~ noctynncie szl 2 — Whon pearewa,  — 0%k MEUIANKM ¢ — mAMES MattioN4; § — TR0
oagm




nyrem CKOPOCTH  BPAMIERNE TICPEMCILHBE -
o yerpoRers. o no Mepe n CBOACTE CMDPOR
BOAE. B MEXAHMMECKHX CMECHTENdX ANY CMEILKBAMHE MCAQNBIYIOTCH
MEANKN TYPGHHHOTO, AONACTHOTO WNH NPOACANEPHONO THNA, YCTAHOB-
NCHUME HA ECOTHKANLHOM 8aTy. Uacrora epatieHns (cpeMEMHBAIOIUX
ycTpoficra Bapypyercs obuuno or 80 mue " (TYpSHMHHC MewAnkK)
B0 1750 Mmur™  (nponencprue wewankw). [ne pacuera rpammesTa
ckopact#t  no  GopMync  (4.9) MOXHO CYMMAPHYIO MOMHOCTE HA
nepeMcmnsanue onpeaetnTs no ¢opmyac
P=2nnT. @.11)

FAE A — 4ACTOTA RPAMERWS BANZ, <Yy T — wavanpuswin Moment Bpa-
wewng, Hem,

TIpH CMECHTENdX [MADARAMYECKOTD THNA MORHO CYMMAPHYID MOMI-
HOCTB OnpenenuTh 110 hopMyne

ARV
P=—=AHQ. “.12)
t
me AH - noreps wanopa cmeckrens, Tla; V — obwes CMegyTens, u:’;
-~ TEALHOCTL ¢ Q— pacxon, M /c.
MporormurenshocTe (epeMs  Ipebi sofR B

CMecHTEne)  COCTARMSCT  NPH MEXAMAHECKMX CMECHTENSX  OBWNHO
30...60 c.

Kamepm x. e YIOTCR NOCTe CMECHTERER MEpeR

[\ BTOPOA

cTanuk npouocca Koarynm.um — ofpasosanus KpymHux xaonbes. C rod
UEABKO B nepe-

MEmMBAHNE NOTOKE, uculouammee paspywenue oépazvmmuxcn LNONBER.
Kamepst )ulonwoﬁpa:wnauun MOrYT OHiTh [WAPARIHYECKOTO MAM  Me-
xannyeckoro Tuna. [locneawke Haawsalorcs duioxynaropamu. Kamepuw
OBMYRO BCTPOEHH B HAYATEHYIO WaCTh OTCTONMMMKA,

Ha  runpaenuuecknx KaMep npH  (OPMIOHTANBHHX OTCTOAMMKAX

MCNOTBLAYKOTCE AICPEFOPORUATHIC xameps X
a 1aKXe XamepH CO CI0CM  BIBCMEHHOND OCANXA (3AWNAMNEHHOTO
Thna). [lpm  sepr X orC p
KAMCDH,

Meperopoauateie xaMeps umcwr §.. IO Neperoponok, obycnoRTMea-
oux BOXN fi0 B TOPH3OHTANE-

HOR N mepTHKANLHOM MaockocTd (pHc. 4 18). Cxopocrn TEYeHHd BOAH
8 havaae kamepu —0,2...0,3, B3 «komne —0,05...0,1 w/c. Bpems
OpebuBanne sogel 8 kamepe 20...30 mun, Noteps wanopa onpemseagercd
no dopuyne (4.10). B neperopoavatex  KaMepax namxHa  GwTb

e OTJ yacTH Ilaa groro  uMerorcs
cneuManbHbie 3athopu 3.

Buxpesue (BEpTHKANBHEE) KAMEPH MOryT OuTs B MNaHe xpyrase
wau opamoyronskde (pHc. 4.19). CxopocTs TeueHus BOAW HA Bxoae
0,7...1.2 M/c, ckOpXT» AOCXONEmEND notoka ua Bmxoge — 4.5

5




Puc. 4.18. Cxema KAMEPM
s navoRa e tadma 16

) =3 J
Puc. 419, Buspesas easspa Puc. 4.20. Kaepis 110meabpasonainie co
|— nryon— ot Mlﬂmm L
— oprart prran; T creralme 4
“apnarh mumun ccasma

T o LTy ™ i ey

sme/c, Bpena npebusarmus sonu B xamepe — 6...12 wwn. [Toreps Hamopa
B kamepe onpegerserca no dopuyne (4.10). CropocTs TeyeHns soau s
K Y KaMepy C OTCTOAHMKAME OPH MYTHRX
saaax He nonxua npeswmare 0,1, npu umermux — 0,05 m/c

B kamepax x7onbcolipalopaHMd €O CJIOEM  B3IACIIEHROTO OCANK3
(prc. 4.20) nocTymawmud NOTOK BOAH, CONCPXALOMA MHKPOXAOIHL,
7%




AanpaBascTcd yepel caok

npR ONPEACAEHHON CKOPOCTH BOCXOQZIEND nomu ©0,68..

1.6 M/~

0xs yMcpeHHofi myTRocTH, ,8...2,2 MM/C — MyTHHE Bonu).

Nocrynatowag sona pacnpenengerca
nepdopHpoBaHHEMK TpyGamn, yCTaKORNEHHEMM
no AHY xaMepu (paccTosHne Mexnay TpyGamu 2
M, PACCTONHANE OT CTeR | M, auamerTp oTsepcradl
Re MCHEe 25 WM, OTBEpCTHE HANPARACAH BUA3
nag yraom 45°,  CymmapHas nnomans oTEepCTEHE
30...40% OT MACIMAAR CCHEAHT PACNPCACAATENb-
aWx TPYG, CKOPOCTE TCHEHHA BOAW B Hadane
Tpy6 0,5...0,6 m/c). TNorepa wanopa B pacnpen-
Tpybe unmmnmn no ¢opuyn: (4.10), npHuEM
onpe-

nengerca no copuyne

(4.13)

me Ko — koapdaunent neppopauun.

CxopocTh TeueHms BOAE HA sOf0CTMEE ¥ HE
monxna npeewmark 0,05...0,1 w/c, 5 apocrpan-
CTRE MEXAY BOROCAHSOM H OTOGOMHLIM [IMTOM —
0,03 m/c.

Ny

Puc, 4.21. Crema acpri-
RAABHON CTCTORKKKA € 80-

amepod

Hag  Xamepa X

(puc.  4.21)  ycramamampagrca B UEHTPE
Ona T

cofioh  BepruRantHbIA c

APUARIOMIHM NOCTYNAKIIER BAZE BPIMATCRLHOC |,

ABAXCHHEC, W TFACHTEICM 3 e Bhne PCETKH,
CKkopocTh BRXOA2 BAXH K3 OTESPCTHR HACAAKA
apumimaor 1.3 m/c,

npu pacucre norepk TR

oot us
crevoiunm, 6 - nepras 71—

®agopa no ¢opMync
conpot 1,18. H

yCTauapausaworcs Ha 0,5 rayGuHM xamepH, Ha
paccromnne 0,24 or ee crenxd (d — nHameTp

(4.10)
{=

copxsid

BONOBOPOTHOM KaMefl). Pemerxa J HMeer obmyw Tormuny 0,8 M npr
orsepctrax 0,5x%0,5 w. DHcoty kamepn mubupawor 3,5...4 M, spews

npeSusanns saau 15 ... 20 MAR,
Hawryumue ymonnl ang x

obecne

np

rpanuenTe ckopocte G = 5Q...60 ol NpANEM €10 BEAHYHHA ONpEAEnacTcd

dopuynamn (4.9) u (4.12) w1r no dopMynam:
2) A4 DEPCTOPOMMATHX KaMep

¢ {lm:+(m—))V§10.o B3

2] )

(4.14)



6) A4 PHXDEBWX # BONOBOPOTHEIX KAMEP

10\0,3
a-("zvvf) ; @.15

TAC M — 4MCO0 NEPErOpOROK: V| H Y1 — CKOPOCTH NBEKEHME BONW
G ] ¥ Aa g n/c; Q— pac nom,
w>/c; p — naoTHocT, Bofibl, Kr/M; ¥V — ofmem kamepH, M n —
MMHAMMYECKAR BAIKOCTS BOAM, [12-C; v — CXOPOCTR BXOAZ BOAW B KAMEPY
3 moamopsmEro TpySonposaaa, M/c.
Hne noxyndTopos rpansest cKOPOCTH MOXHO PACCYUTaTB N0
copmynam (4.9) w (4.11).
Bo  QUOKYAQTOPAX YMEPEHHOE MEPSMEMUBARME BOAW  OBBUHO
nonacTesmm, BOKPYT TODHIOHTANEHOA OCH

(puc. 4.22).

Puc. 4.22. Daoaynrop

Cxema Rambonee npoctoro GrokyagTopa npasceHa Ha pHc. 4.23.
Ing  onpefencHAs ONTHMATEHMX PAIMCPOB H  4AcTOTH  BPAmEHBE
nonacred, a Takxe BpEMERN NpefnBaAua Bogw B0 GUIOKYNITOPE HCKORAT
W3 rPanNHEHTa CKOpOCTH W Gcapaawepuoro kputepus Komna GT (T —

TENLHOCTD ).

NMpu dunokyasTope (pac. 4.23) cyamapHywo womuocTs, BT, Ra

QEPSMEIIMBAAUE MOXHO BmMecTo Gopwyan (4.11) paccusrats n muge

P=510C 4%, (4.16)

8



el ]
LEL AR T
o
S |

Ny
:/b

{

Puc. 4.21. Cxena nPOCTCHERD oKy ARTOPA:

21— il —
AostacTa § — aTR0n moas) 8 OTeTORNHK

Cp— xn:xb‘bn’uu:ur CONPOTHATEHHS BOOH, JABMCHT OT COOTHOMEHHE
AOMACTH ! K €€ WHPIKHE & W [TDHHHMACTCS:
aph =5 Cp=1,2; apu [jh =20, C,=1,5;
mw Jh~a0. Cp=19;

A — miomage  aonactu, MY v, — CKOPOCTh  ABHXCHMS  ONACTH
OTHOCHTCALHG BOAW, M/¢, fp 2 75% or RHOH CKOPOCTH
ABMXEHHS IONACTH, KOTOPAd, KAK NPIBAIO, HAXOAMTCS B Npeaensx
18...75 om/c.
CyMMapHas MIOWANL NOMacTCd HC AanxHa npeswmars (5...20%
AN0MAAH NODCPEUHOrO CeycHun (OKYASTOP, 4ToGm W3bexaTs Bpa-
F RIEHAZ BCCrO OOweMA BOAH BMCCTE C AOUACTIMH.

fNABA 5
METOfL M C! ANA NPEAB. H OYHCTHM BOALI

5.1. OcueTneise BOAbLl B OTCTOHMWHAYX

Onpeneierne pacHeTHOR CKOPOCTH OcaRacHHE. [Tockoneky npumech
HPAPOAKWX BOA PA3HBIC DO PA3MCPY M TLIOTHOCTH, T, €. B3IBECH
OATMAKCNEPCHAS, TG OCAXRACHHE MACTHU MPOUCKOTHT C Pa3HOd CKOPOCTRIO.
B PEAYIbTATE  KOITYAHPOBIHHE BOAW CKOPOKTE OCAMACHHE  MaCTHY
MEHNETCA, MOITOMY PACUCTHAR CKOPOCTH OCAXACHHE NONMAMCNEPCHOR
BIBECU  XApAKTEPUIYETCS  IKCTIEPUMEHTAIbHOA KPHBOR OCAXNIEMOCTH
(xpupofi BHnancuus masecw). [lag nocrpoeuus xpBoit Gepyr S...6
OHAMHAPOR € KOHMHCCKHM IHOM K ux no
BhCOoTH A MCClenyeMod BOROA. B pa3Hume MOMEHTR BPCMCHM Onpencns-
[a] CONCPXAHNC BABCWICHHKWX BEUIECTE B KOMHUCCKOR YACTH UMANHAPOR,
Ha oceape noayueHHBK AHREX MOXHO OCTPOMTS rPadiK, XapakrepHiy-
WM KHHCTHKY ocaxachud (puc. S.1, @). EcAM 1 — npononmuTensHocTs
orcrausauus, To H/T npenctasiAreT coSOA TMIPABAMMECKYKW KPYNHOCTH
UACTULL K HEKYXO PHKTHRRYIO MHHIMANAHYH CKOPOCTH OCAMIEUMI TCX
HACTHU, KOTOPHE K MOMCHTY BASTHS NPOGH BWNAMH B KOHWYCCKYIO ¥aCTh

4 mHAuHOpa. Mickoms M3 3TONO MOXHO Ha ocHome rpadmka ka puc. S.1.
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) 4,

%

I~
e 2 s 12 Kitomuit.
|'..L .1, [paGuH Butgeilun NGNGUICTOPCOR sanecH:

=1

npar
T Eoetiaaine sainapton l‘annanynamzn'l Bseic A1scilchbes

a NOCTPOHTL KPKBYIO OCARAACMOCTH, KOTOPaa B wirepaane H/r=0,1...1,2
MM/C, KAK NOKAIWEAET IPAKTHKA, NPCACTABASETCA NPAMOR AHHKER (DuC.
5.1, 6. 3naa TpcfyeMnii 3PCKT QUHCTKH OTCTORHHKA D M Nonsdyacs
NAHKOM TPSMOA, MOXHO ONPEACTNTL PACHETHYIO CKOPOCTh OCAKIEWMS Vo,
Mockoasky rpadwk  npescTasaser CoGOR NPAMYIO NMHHIO, HEod-
XOIMMO ONQEfieNHTs  HPOUCHTHOE  COIEPXAHHE  BIVECH TANBKO AAS
n8yx ruapaBandcckHx  kpyawocred —0,1 x 1,2 MM — coorBeTCTREHHO
B ¥ A B TakoMm clyyae pacucTHYI0 CKOPOCTE MOXHO  QNpPENesHTh
no dopmyae
280,14
ua=|,_n 0,14 1,13. )
B4

{ipn xoarysmp i B3mcch yerca TaARHOE
ONpEACACHUE PACYCTHOR CKOPOCTH OCAKNCHME MPOBECTH 8 UMAWHAPAX
swcotod 3 m M amamcrpom 75,100 &, a NpU OTCYTCTAMM QAHHWX
TERHONQrHYECKHX MCCIEA0BIHHAX MOXHO PACYCTHYIO CKOPOCTh NPHHEMATE
cornacko pekemewnauseM rada. §.1

Tuiruya 3. 1, PACIETHME CKOPOCTH OCAKAEHAUA B3IRCCEH ATE PAIHMX BOA

XnpaKTEPHCTHKS 0TSt K COCOBU e¢ ofpaboTEl wpnic |

Y npeTHsie 801, Of
Bogut cpeased sy THOCTH, 06paGaTsaeMbe KOAry AIHTOM
MyTwise B0, obpadiaTuimacumie:

MyThie 0w, e KODrY NRHTOM

B Chy4yae nNpAMCHECHHY ¢.‘|0K)’JI€KNI AONOMHHTCALHG K KOa-
TYAHPOBAHKIO PACHCTHYW CKOPOCTE OC3KACHHEA CACAYCT YBEAHUHTL HA
15...20%,.

FODMMHTL'IhHMC OTCTOMHHUKA. nDMMEHﬂcMHE B NP3AKTHKE BOpONOA-~
TOTOBKYH OTCTORHMKH NOoAPAITCARKT HA TODMAHMTANGHLIC, BEPTHKANBHUE
W panuansHeie. KpoMe TOMO, MCNaandyloOTcs TaKXe OTCTORHKKH © Manof
ray6HHOA OCAXKACHHS.
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TOpHIOHTANLEBE OTCTORKHAH (IRHMCHAIOTCE B KIHECTRE COORY KCHKH
2A2 QUHCTKH BOIM OT OCAOBKOR MACCH BIBCWIEWHWX BEWICCTB fiEpen
GUABTPAMK NPH TIPORIBOAMTCIRHOCTH CTaKUWK Gonee 30000 m™/cyr.
Tlp# BLICOKOMYTHEX BOAZX (KOMUEHTPALMA SIBCIMEHHHX BeluccTh  Gonee
1500 Mr/a), xorna KCNOAbIYCTCH ABYXCTYNEHHOE OCAXACHKE, OPH3OH-
TATBHWC  OTCTOAKKKM  MOTYT
NPHMCHATBCE ¥ B KIHECTRE
QTCTOANMKOR NepBofi CTYMERW,
Jlnn WCRQaHOM OUMCTKH BONk
B OPOHIBAICTECHNBLK  HYXRAZX
rOPH3OHTANBHEIE  OTCTOARHKK
KHOMA ABALOTCA  OCHOBHBMH
COOPY KEMHAMH.

FOPHIOHTAIBHE X
OTCTORHAKAX OYHULACTCA BpEa-
SAPHTEARHO KOATYAHPOBAHKIS

A3

Tope30KTaNBKHA  OTCTOH-
HHK npeacTasaget cobok mpe-
MOYIOAbHEA B TNaHe pedep-
Byap C TOMKOCAORHHMM Gr10-
kamu (puc. 5.2, @) win Gez
Hux  (pc. 5.2, 6). OCGwem
OTCTORHHKA PAARCACH  YCAOA-
HOH TOPH3OHTANRHAA LIOCKO-
CTBIO Ma  ARE  30HH — 3OHY
OCAXACHHE H 30HY HIKOMLICHAS
H yrLIoTHCMHA  ocaaxa. [lag
PABHOMCPHOMO  PACHDENENCKHS
BOM B HAYANE OTCTOWHHKA

“acra ycTanaankeaor
nephOPHPOBAKKYK f1eperopos-
«y. Nk npeaoTepamenis non- CTw , 43w, 3w,

cca ocanka c6ap OCBCTAEHHOR
BOOW  MPOMIBOIAT  CHCTCMOR ¢, 5 Cxema oo arCTOfKe:
QUCHHO pac a—c s
HhX Kea0608 WIM AWPHATHX — foMee oo fo6w
. H3 Eepkt manmm-. g1 mepbaptpastnny
<peTOPO L)

yaa-
onroenaimsa  aaron” ¢
1

Yaarewwe  ocaaka LE]
TOPHIOHTANBHOMO  ATCTOHHAKA
WPOKCXOAHT  MAPABTHUCCKHM 9 — Bopns vvv&nmmm;uﬁ;nmomuu e

KKM
& TAKXC NDH NOMOILH u.'map—
HOMO  MMIPABIKYCCKOMO CMHED  OCAAKa, KOTOPWA HCNAnkAyeTca npH
OCHETACHHM MVTHBIX K BhiICOKOMYTHWX BOZ.

Tpn rMapaBAY4ECKOM  YAANEHHW OCAJAKE HA [HO  OTCTOMMMKA
YCTAHZAIHBAOT NCROPHPOBAHiibE TPYBH HIH KopoSa, OTROR OCAAKA no
HUM NPORCXOAMT N0 IMAPOCTITHHECKAM NIBACHWEM (/09 BOOH NOCAE

a




OTROWTHS 3AABUXKH WM 3aTROpa (puc. 5.2, 6). Mexanuueckoe ynanenne
OCAfKa TPOHCXOAMT O6uHO CRPEORORLIM MeXaunamom (puc, 5.2, 4,
KOTOPHA cOCKpeBacT Ocanox 8 MPUBMOK, OTKYAZ OH OTXAYMBAETCR
IMEKTOPOM MAH AIOBBIM HICOCOM.

Manawa sonu B npH r KOM WM XOM
YAATEHKH OCAAKA HE DPEKPAMAETCH.

Hanoprag riuapasauueckad CHCTEMA CMEBA OCANKA BEMIONAET CHCTEMY

x TpYy6 MU, YCPE3 B nog

HaMOpoM mopdercd Bosa (puc. 5.3). B peaynstate ynnoTHewHm# ciol
0CanKa BIMYWHBAETCH M OTBOAMTCE 1O MeppOpHpPOBaAHEiM TPySam M
kananam. [Ipit 5TOM OTCTONHHK BWK/IOMACTCE H3 PAaBOTBl W ONOPOXAH~
erca.

Mpr orsose ocanxa TpyGONPOBOAAMH UK KAHANAMM KHO ommuﬂuxa
AQNXHO 6HTb NPHIMATHUECKHM C YTIOM HAKNOHA rpadci 45° cTopanry
Tpy6 WAR YCIOBHO TUIOCKWM C yknoHom He wmemee 0,05, Tlp

L 1

5 §

Rl

Puc. 5.3. Cxems HENOPHOR FHAPARNHUACEOA CHETEMM YANTEHHE OCRARA:
§ — o ocanes s GTUTOANRS: J— Heciaaw: J — TPyl £ HAMATR wORE TIOR KAOPM; ¢ — oM< KNG
sanss: 7= el mana;

0— 1 — weocs

WMEXAHWHECKOM ~YOAMCHHH OCAAKA  IHO ammﬁuuu mnocxoe.. [Ipu

TRAPABTHYECKOM OTBONE OCAMKE TaKx: % yKAOH
B HADDABACHMR NPOTRRE TEUCHHE BOMM He MEHES 0005
Copmaow B INAHMH WM BHE

ANAAKA NPH YCTOBAE HX TOKPHTKE M OOGCHTKE 3emnedk ¢ GOKOR B
cBEpXY. B0

1ORpOBa Ha n Gaccehina. B Mmoxn B
82




BCHTRNAUMOHHNWC OTAEDCTMS, 3 TaKXe veped kaxawe 10 M aracpeTus
A19 MIRTHR pod BOAM.

Pacuer rOpH3ORTAILHOMO OTCTORNHKA CBONHTCA K OMPEREICHRID
anomagH OTCTOHHMKA mpM 330aHHOA riybukxe ocaxaeus un addekra
OUHCTKA. [lan y4cTa Hambonee HEGAAMOMPHRTHEX YCAOBHH IKCMAYaTALHK
PacdeT MPOMIBOAUTCA TN IMMHEIO TEPHOAA, KOMMA MYTHOCTh BOAH M
PACKON MHHMMATBHE, W 1A% NETHENO NEPNOAA, KOrAA MYTHOCTR M PAcXag
MakcumanpHp. 33 OcHOBY GepeTcd  foawmee W31 AMyx  aHAveHHH,
PACCHHTHBACMEX MO (opMyae, M°,

.14 5.2,
Aram 52

M ¢ — pacueTHMA pacKOR BONM, MY/d; o — PACYETHAR CKOPOCTH
OCAXNEHHS, ONPEAEASCMas METONOM TCXHOJOTMYECKONO aHAMM3A WIH
npHMuMaeMas M3 TaGr  S.1, MM/C; aw — XOXDOHUHERT obbEMHOMD
HCMOAB2ORAHHT OTCTOWHMKA.

Tpu yCTAHOBKE B 30HE OCAXACHHE TOHKOCTOMHNK 610KOB HCXOXAT
W3 YOenbMOW HACPY2KH KA fAOMaae 3epkana BOAM ¢/Ara 278
Sumuv‘r JiHK, UBCTHMX BOR, oﬁpaﬁamnaeuux xoaryasutom,— 3...3,5

/(4-m%); ans son v:pf;lucu2 myTHocTm — 3,6...4.5 M /u-M"; nnm
MyTHuX 803 — 4,6...5,5 M

Jlnuna oTCTORHHKA, M,

Hapvep
L 360, " 63

me Hep=3..3.5 M— cpenmsd  BHCOTZ 30HH  OCAXIEHHMN; Ve —
cpeaHas CKOPOCTh TOPHAOHTANBHOIO ABHXEHNA BORW B Hauaae
o xoropag TCS: 19 MAIOMYTHEX BOf — 6...8 MM/c,
NS BOX CPENHER MYTHOCTH — 7...10, 11w MyTHEX Box — 9...12 mm/c.
3atem onpenenar ofmyw WMHPHHY OTCTOMHHKA B, npuucs
oTCTORNuX  daAxed  GuTh Ha
TEALHT P cexunn it o b M npu KoTHYCCTRE
CEKUMM MEHEC ID6CTH HEOOXOAMMO TPEAYCMOTPETE ONHY PCIEPBHYKD
cexam,

NepgopnposaHHbe TpySs WK XenoBa € 3aTOMNCHNEMHA OTBCPCTHAMH
NN TPCYTONBHEMH BHPEIAMH, TPHMCHSCMWC ANS ¢60Pa OCRETACHHOR
BOAH, YCTAHAAMMBIKOTCA NPH HATHYHM TOHKOCAOHHHX GIIOK no BCEH
ANHHC OTCTOMHMKA, TPH HX OTCYTCTEMH — HA3 PacCTOSHHe /3 LTHHM,
CYHTas CO CTOPOHN BHXxOZAd BONH. CKOpOCTh TCHEHNS BOIW B KOHIE
Tpy6 (xe1obor) npunuMactcs 0.6...0,8 mfc, ® oreepersx — [ wm/c.
Fay6una oTeepcTHH OnpeReAcTCt TMIAPASTHYCCKAM pacyeroM. Kpomka
xe060B 10XHA HAXOmMTsed Ha [0 CM BHUNE MAKCHMAIBHOTO YDOBHS
BOAN B OTCTORHHKE, OTBCPCTHS B xenofe —ma 5.8 cm awme 1aWa
xenoBa. Mpy Mo x TpyS aMameTp oTBCPCTHA
TPHHAMAKIT HE MEHCC 25 MM, OTBEPCTHR YCTAHABJIKBAKT MOPU3OHTATBHO
no ocn Tpy6. PaccTosuMe Mexay TPYGAME WTH XCA00aMM IOMXKHO GHT:

43




Rme Gance 3 w, mamun mogs ®W3 TPYS wa xcnofos B cfopHuRt Kauman
DOMXKER TPOHCKOATL CBOGOAHO najalomeR CTpyed,

Tpn MEXAHHUECKOM YALTEHHR OCAIK3 OOBCM 30HH RAKOILICHHY H
y ocanka 3 KOMCTpyKUMeR cCxpefkosoro we-
xauuama. [IpM rHAPIRTHYECKOW YAANCHWH, 8 TAKKC DPH HANOPHOM
THIPABTHYECKOM CMLBE OCATKE OffbCM 30HB HAROWNEHWE A YIIOTHEHHE
ocagka, WY, onpeacasercs no opMyac

{T(Coex M) 64
N

me T,— mepson pabornt  OTcTOAHHKA Mexay cfpocamm  ocamka
npunamaercd He memee (2 u;  Caa — KOHUCHTQAUMS  RIBELIEAHBX
BemecTe B MOCTYRAKMEN B OTCTOAHRK BONE, r/M°, onpeaeasercs no
dopuyne (5.5) ¢ yuerom nﬁ?wuuoﬁ MYTHOCTH B PESYNRTATC BREACHHI
pearesron; Mo =§...15 r/m° —
HEX BCMECTE R BOBE NOCAE OTCTONMMKA; d—cpulun KOHUEHTpaums
TeepRoit (pasw B ymNOTHENHOM €OE Ocanka, T/M”, NPHHAMACTCY M3
1860, 5.2; N — MO0 paBOMMX OTCTORHHMKOR,

Voca

Tafleuys 5.2, Komenmpauses Toe paod Gaswr ocanes npse pasHod BCIOMHOR MYTHOCTI Sans ¥
NPOQAKETEARHOCTR YILIOTHEHUS OCANES

Cpeanan no mucaTe OCAN0UHOR wacTH

Mmmwn— n pesren- TRepOR Bade
1o, W ™~ 2 ocaae, r/n°, NPH HKTEPRANAX MEMTY
cﬂpm‘xnocull

6 12 24 1 6anee

Kourynmnr 9000 12 000 15 000

» 12 000 16 000 20 000

» 20 000 12 000 40 000

» 35000 50 000 60 000

» 80 000 100 000 120 000

Daoxynamr 96 000 140 000 160 000

Bea perenron 200 000 250 000 300 000

fMpumesanne Mpn obpaborze aonm roery.
CPESHION) EOHMCHTPALMIO TREPNOA M1 4 OCIAKE HAANERKT rlpmimunbu 25%, Ganmue
RSN MAJONYTHMX 801 H HE |5 And s0n cpeaHel MYTHOCTH.

Coay =M + ke Ty +0,251 + By, (5.5

rme M — MyTHOCTh NOCTYNAKMER H3 oSpabpTRY BOOH, o/ Ac— noaa
KOaryadHTa na 6c3|onunuy BemecTsy, r/M°; He — 0033 ROATYASHTA 1O
6GeanonHoMy BEMECTRY, [/N’; ke — KOS(XMIMCHT, yusTWeaKMMA coacp-
EauFe aKTMBHOTO BCUICCTSA B KOJIVAGMTE B NPHHHM3EMuit nns

Cyaupara 0.5; xoarwmm’a 1.2;

M



xaopHoro  xenesa 0,7, L — userwocte maaed, rpan; Ba= Ao/ Ka—
KOTHYECTBO  HEPACTBOPHMBIX npgueccn BBOAMMEIX K3BECTRIO, [/N”; Ho
— no3a uasectu no Ca0, r/w’; K. — nonesoe coaepmamie CaO '
‘rolapuou NpOnYKTE MIBECTH.

Tpy6ud nonmHK GHTE PACCUHTARM HA
orson ocamka & vedense 20...30 mun. Paccrosmme memay Tpybamm
npumumaetcd He Gonee 3 M npr npuamaTHueckoM # He Gotec 2 M npn
yCH08HOM MAOCKOM  aAe. CKopocTh Tewennms nyapnsl B KOHtte Tpy6
npuAAMactce He menee 1 m/c, w ormepcruax — me menee 1,5...2 w/c.
JinameTp orBepcTMil — HE MCHEE 25 MM, PACCTOSHME MEXAY OTBEPCTUBMM
» Tpybe — 300...500 Mm. OrBepcTmg  pacnoNardaITcs B M2XMATHOM
DOPAIKE X HANDARNCHNW BHH3 Tox yrioM 45°. Kosdbrument aepdopatmn
npamunaior 0.5...0,7. Norepio wanopa v 1pyBe onpeacasior na dopuyne
(4.10), npm 31OM KOIXPHUHEHT CONPOATHBACHHS

{=13K, (5.6)
me Kn — xoadxprunenT nepdopansn.

TlockoMeKyY EMECTE € OCANKOM YXOAHT H OMPSAETEHHOE KOAMHECTRO
BOIM, TO NPH ONPEAEACHHH BAKTHUECKOMD pacxona fyaenbd HeobxonaMo

To caeay T pasbamneHHs ocanks Kpo mpe
mapasanueckoM yaanewun — 1,5; mexanuueckom — [,2; npH HanopHom
rMIpARAKYECKOM CMmBe — 2...3.

B cnyuae Ml ruapas. KOTO CMMBA OCARKA
HA MHO OTCTONHMKE YCT: YeckHe Tpy6u

¢ narpy6xamu (puc. 5.3). Tlpu mnpnue CEKUMH A0 4,5 M yKNaaueawr
ame TPYGW, NPH HDHHE A0 6 M — TpH TPYGW B KaXAYK CEKUMIO.
Bpoazoenic naTpyGxH aanuoA 60 man M auamerpom 10 MM npHcocaRHSIOT
x Tpy6am uepea xaxawe 1...1,.5 M B TrOPHIONTAIBHON NAOCKOCTH DOR
yraom 45° k npononeHoA ocw TpyGW B CTOpOMy Bunycka ocamka. [lpw
YASACHMH OCAAXA NHOAAYY BOAW B OTCTOMHMK NPEKPAWANT, OTCTORAMK
OMOPOXHRETCR KA oany Tpete. [lonaued womw depes cHCTemy Tpy6 ¢

ocanok 0 noce 4ero
m'v:lvﬁuux ONOPORHEETCE A0 KOHLUA,

BeptvkaneHue W DanMafsHue  OTCTOWHHKW.  Bepruxaneunie
ogcmnnu:u NPHMEHSIOT HA CTAHNKEX C MPOH3BOAHTEARHOCTBIO Ao 5000
M/cyr. OTCTOAHMK nNpeacTasadeT coGOft KPYTAWE WAM KRanpaTHWA B
DAARE DEICPBYAP C KOHMNECKMM HAH NHPAMMAANLHWM [HOM A1
BAKOIICAME W YTLNOTHEHHW OCANKE W KaMcpofl  Xn0nbeolpasosandt
BOLOBOPOTHOTO THN2, KOTOPAE YCTEHABAMBAETCA B LCHTPE OTCTORMHEA

(cm. puc. 4.21). Yron mexay Rax [ ama TCW
70...80°, cfiap ocnemennoﬁ BOAW OCYWIECTANNETCE NEePHOPHPOBAHAKIMH
AR Bupean Ecaw  naomans

OTCTORHMKA 0 12 u, MCNAnklyeTcs TOABKO nepudepHAHLA  xenob,
yrnnoule{nun BAGAL M3PYXRHOA cTenkn OTcTORHMKA. [IpH nnomazx
12..30 m TeABHO yerca ueThpe xenoba,

[




12
Puc. 5.4 CReMA DUTHAINHOM OTCTORMMKA:
1 — nacrynnenue son ;1 npuamor an cupn ocates: ¢

"~ capebacr

e

npu mromaau Goaee 30 m? kommuectso panHATLHEX XENOGOB MPHAAMA-
€TCa

IMaowans seprukanbHoro orcrofimuxa, a’, paccuMTHBAETCd TaK Xe,
X3K W MOPHIOHTAILHArD, RAS OBYX NEPHONOR — 3HMHCIO H ACTHErO:

(57

An

_
3w
me B — T OGBCKTHAMD HC no
COOTHOUICHHIO AUAMETPA K BHICOTE BCPTHXAMhHON 4ACTH OTCTOMHHKA: NpH
D/H= 1| Be=13; npy D/H=15 Bs= 1,5, v;—pacueTHas cxopocTh
BOCXOAAMEIO MOTOKA BOAH, MM/C, TCa He
Gonee npumeacHHwx 8 Taba. 5.1 waw anpcne.umn IKCTIEPUMEHTANLHO;
N — uHcno paboralmux OTCTOHHHKOB.

OTBON 0CANKA NPOMCXONMT OTKPHTHCM 3ATBHKKH HA OCAIKOOTBONHON
TpY6e, aMaMETp KOTOPOA NPHHHMaT 150...200 MM.

Nockaneky ‘ofbeM 30HW HAKOILTEHMS M YILIOTHEHHS  0CanKa
BEPTHKANLHON OTCTOMHMKA MNPEAONIPERCAEH 0a3MEPAMH OTCTORHHKA B
IIae ¥ YrAOM MeRIy HAKTOMHEMH CTEHKaMH, TOo dopmyna (5.4)
HCTOMBAYETCH N8 NPOEEPKH  NPONOMRHTEABHOCTH  NEpHOna  pators
orcTofiMMKd  MeXAy COPOCAMM OCANKA, XOTOPWA  guuxen GwTh He

P . (58

2 (Cacx—Moca)

Tlpk ycTaHOBKE B 30HE OCARAEHHS fiHnx Grokom
BEPTURANLHOID OTCTORHMKA ONPEACNIETCA N YACABHOW HACPY3Ke aHa-
NOTHYRO TPeBORAHKSM, CYMECTBYIMMMM ANS DACHMCTA TOPHIOHTANBHMX
OTCTOHHHKOR.

PaguateHue OTCTOMHMKH (PHC. 5.4) HNCMOIBAYIOTCS B KauecTae
QTCTOHHHKQB NEPEOA CTYNCHH OPH ABYXCTYNEHHOM OTCTAHBAHMM, KOTOPOE
86




" gmamerp nepdopaums — 40...50 MM, CROpOCTS  TeSeHHZ

8y oc yTHBX BOR. Jawuud THI

WHPOKO HC YETCH B CHCTEMAX MPOMBIILICHHON BOO-
cHabxenwa. [lnd  panMaRHOTO OTCTOHRHKAZ XAPIKTEPHH  BHCOEAS
TENBHOCTE H oTRon ocaaxa 6e3 mpexpamesug

paboTh  OTCTOAHHKA. DTO OCYMECTBAZETCY MNOCTOSHAKM  BDPIMWEHHEM
CKPeGKOBOND MEXZHWIMA K OTBONOM OCAIKR M3 NPHAMKA. B peaymmrate
ITON0 B PATHANEHOM 30Ha oy

0Cafka npakTHYECKM orcyrcreyer. Orcrofinuk  npencrasnger  cobod
KPYrApH & (L2aHE peacpayap, kyAa BOAA OOCTYNACT Yeped nepdopiponas -
RYI0 CTCHKY UCHTPATEHOH PACTIDEACTHTENbHOA KAMERH H OTBORHTCH

() C 3 or WIH TpEy-

TOMEHEMH BHPCIAMH.
JInametp  PACNDEACAHTENLHOR KAMEPW  NPHHHMAKT

oreeperuax — | m/c. [pu xoar BOaH
KaMepa HCNQKIYETCH ONHOBPEMEHHO B KauecTge KaMepst )uloubeoﬁpaao-
sanng. [Mromane PATHANLHOMO mHHHKﬂ M,

\107
R 39
p

me uo =0,5...0,6 MM/c — pacuerHas CKOPOCTE OCAMOACHWE BIRECH Auy
— maowane o6paiyOMEHCA BOKPYT KaMeph PAcnpCIencRHS BHXPEROf
30HH, IMAMCTP KOTOPOH npuHHMacrcd wa 2 M Gonsme puamerpa
pacnpenenHtennnoii  kamepw. Ha npaxtaxe wucuoseiyiores w Goree
COREPIICHHEE KOHCTPYKUMH PARHANBHEX OTCTOHHAKOA C PELHPKyrauAch
ocanka ® YCTaHOBKOM ToHKoCAoHHX Brokos (puc. 5.5).

Coopyxenne 0T ¢ Manoi riy ocamaenmd. Ilpu
TOPHIOHTANMTPHOM IBHXCHHH BOAN HMEET MECTO ONpeacicHHas TypOy-
MICHUHS NOTORA, HTO MPCNITCTBYET éucrpony QCATACHHKD npmm:cﬁ
Noaromy nag  HHT npouecca notpeby
NAMHHAPHAALNE NOTOKA, YTO AOCTHIACTCH YCTAHOBKOM B 30HY OCAMOERMA
DUIACTHH, TPY6 WAH 31€MeHTOR CNEUMANBHOR KORCTPYKUAM, o6pasylommx
TOHKOCAONKEA 6ok (MOxynw). Tako# Meron OTCTAHBAHHY MAIBIETCH

BN COOTBETCTBYOMME  COOPYMEHHS —
OTCTOMHHKAMK C MAIOH TAYGHHOH OCARJEHMS KAH TOHKOCAOHHHMM
wacra 6ok »

BHAC nakera 'rpyG Takoe COOpYXREHHE HA3MBIeTCd  TPYGUATHM
Meran

OCYIIECTRARETCH RAK
B CAMOCTORTENLHHX COOPYXEHHIX (pHC. 5.6), Tax w ycrawosko#t
6nokos ¥ BAH OCBETAMTENA.

Tonmwkna cn0d BOJH 8 KAHANAX TOHROCHKOHHOTO Gnoka 2...5 oM,

n.mﬂ-la kawanos a0 1.5 m. Biokn M3 W3

108, obec nerxoe acagka ftp ofparvadt
npouune Yron HaKNOHA 3ICMEMTOR NPHHHMAETCH OOHuHO 60°.

MOBWCHTS
NPOHIBOAHTERBHOCTh crrcmﬁﬂuxa HZ CAHHHLY €ro ILIOWmAnH » 3 pasza
B Gonec.
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Puc. 5.5. 1 a < OCANKE # TOHKOC~
AcBube 5nnuuu

!~ nops i cxpeien; )~ gepues ¢ Andxpysep; 6 - sazpenusise
akus; 7 — 2ana ooeaTaEmEA et L ST a0
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soucTpy Kk C
o waass 7 — o ocoernownod pogky; 4 - dhpoc
py6ai 0 —

ocaney; 4— ocanocbopue; 3 —
7= »aponra



5.1 Ocuernering Boasl B CCSETAWTENNX
€O GINGWOHHLIM OCEAKOM

O« ocaakoM  npl Ha BOAO-
QUHCTHHX crauun" xoaghc som0 pu
DPONIROAHTEASHOCTH CTantMu  camiwe 5000 W™ /cyT ecan cnncpxanuc

BEmEcTs BOE naxunmu » npegenax 50 ..
M/ M UBETHOCTD HE 120°. O HCnonkly uauen

orCTORHKKOR nepen BMABTPAME ¢ 3CPHMCTOH 3arpy3kod. [lpumensior
QCRETAMTENH M B CHCTEMAX NPOMBUIACHKOMD BAZOCHAGMeHHs npk soboi
DPOH3IROAKTEABHOCTH CTAHIIHA.
Pa6ora ocactantenchk oc TCE HA Koary
HOA BOXH uEPEI KOHUCHTPHPOBAAHHA C1OR Ocanka, (e NPOHCXARHT
aanepxanue nNpumecel. TIpH ITOM  MOXHO focTHub Ganee BuiCaKOTO
no c apxperra oc BOAK, Y B
APOHIROAMTEABHOCTR,  OTBCACHHYSO M2  eQMHMLY ofbeMa  coopy-
XEHW4.
B ocaernurens MMEET MeCTO CT T &
KOHUENT MaccH qacTnu. Ecas ckopocTe ocax-
HCHHB QTACNBHON YaCTMUN (MMAPSBJANYECKAN KPYNHOCTR) 3ABHCHT QT
usHuecKkNX CBOACTE BOAW H CaMOR 4acTHWHE, TO CKOPACTh OCAZACHMES
|MACCK  ITMX  4acTML, GyaeT 3aBMCceT eme MW Ot ux  ofbeMAck
paumn. Tipu X CBOACTEAX nNOCTYyRalomed BOaH M
ycnoamu xoarynupulauun v:ymbcnyer oﬁparna: GyHKUMOBANbHAE CBI3L
MexRY
MBIX BEMECTA B COC Aruxmummo cros), npu CTaBUILHOM B3BCLUCHHOM
caoe cxnpocra BOCKOAZMERD NOTOKA BOMW B CTOE BCEMAA COOTBETCTRYCT
[ p8  ITOMYy Cnok  npu
pa:mm nocTy BoaN —cy
CXOPOCTH BOCXOfSIICIO NOTOKA B PE3YNETATE CRATHA 108 MPOHCXORHT
YBEAHUCHHE E10 OEBEMHOR KOHUEHTPALMH, CKOPOCTh CTECHEHHOMO OCax-
NCHAS YMCABUIACTCE, NOKA CTaHOBHTCY PABHOK CKOPOCTH BOCXOASMICIO
norora. C yBeIHUEHHEM Packofla NOCTYnawoweh soan Syser npoMcxoaHTe
ofpatinit nponecc. CKOPOCTE CTECHEHHAMD OCAXACHHA BCErAA MENBUIC,
QeM FUAPAANHNECKAR XDYAHOCTH OBDAsysOmMX CIOA NACTHIL
[ns co3nakuy M COXPAMCHMA CNOA C OHTHMANMBHOA TOAMMHOA W
IOTHOCTBIO HEoGX0AMMA cOBNI0AATE NPABITEHYI0 CKOPOCTE 8OCXDAAWETD

notoxa ¥ mHGKpaTh PEXHUM KOArYy. sonqu. Mpw
ITON M3MEHCHKE PAcXoad BOAW M €e TEMNEpaTypu AQuxun Gt
— nex Pacxoza HE ACAMHO MPCBHLIATH

*15% » TeucHme uaca, HIMeHewne temneparypw = 1°C » 1 u.
HureacBioe H3MEHEHHE TEMNEPATYPH BOAM OBYCIOBHT BOIHHKHOBEKHE
BO B3BCINEHHOM CAOC KONBEKTHBHEIX TEMCHHH, UTO CHH3NT ekt ero
OTprIATEIBHO BOANCHCTRYIOT Ma CAOH W Ny3HpbKM BOAAYXE,
MOATOMY NCpeA CHOEM  BIBCHICNHOMD OCAAKA JOMAXHM BCerda Gurn
rean. Om KaMEPH X nepea
OCBETANTENSMH CO BIBEUICHHMWM OCAUKDM OTCYTCTBYRT.

[



Mo KOACTPYKUMH MOXHO OCBETAHTENM KAACCHOHUNPOBITE HA JBE
TPYNU — OCBCTAHTENH (3 MCXAHHYECKOro nepeMewnsawus (puc. 5.7
. 5.9 # ¢ mexarEveckum nepemeutnBanuem (cM. prc. S5.10); no cnocoby
otaona u3brTONRON OCanka Ml €108 — HA COOPYREHHE ¢ NPAHYAUTEMb-
ABIM OTCOCOM (C. pac. 5.7 ...5.9) @ rpaedTaumonubiM OTGOPOM OCARA
(cu. prc.  5.10); no pPACTIONOXEHMIC — OCANKOYMAOTMATENE — MA
OCACTAMTENH C BEPTHKANGUMM OCAAKOyRIQTHHTEReM (CW. puc. 5.7 5.8)
H ¢ DOAROHAKM OCANKOYMAOTHHTENEM (CM. pHC. 5.9). OcweTautenn MoryTr

6uTh KAX OTKPEITHE, TAK B HATIOpHHE,
Hambonee npocta KOHCTPYKUHd OCBETAHTENS KODHIODHOM® THRA ¢
TEACM H NDHH OTCOCOM OcamKa
(prc. 5.7). Ocmermurenn T coboli mpaMoy & meneao-
GerorumA  peaepByap, paame-

|

TR REPTHKANKHNMM Tepe-
Ha TPM  KOpHAOP2
—'Ha pBC KaMCpW  OCBETACHNE
A M OcankoynnorHetens 5.
Koarynnpoeanuas moma pacri-
PCACAKETCE B HMKHIOW 4aCTh
Kamepu ocagTaERus a0
nepdOpHPaB3HHOMY TPY6ONpa-
sopy /. B nrpammpanuHok
YacTH aWCOTOH ks BHIY Gonb-
WDk  CKOPOCTH  BOCXOASMEre
NOTOKa BIBCMEMHWA Cnodl ne

DIs

PPuc. 5.7. Cxcme OCBETAMTENS KOPHIOPHOND THNE C

BETUATLHIM OCAKOY MLIGTHHTETEM: ofpasyerca. Ceucane, B Xoro-

acoernam, £ T ke
sk v 1 sk oencrnemn 11— ams orpenenon; i+ POM  CKOPOCTR  BOCXORAMEro
Zaane i Sertopuntar NOTOKA CTAHOBHTCH DPaBHOR 2
s el iy asu,n.m o rnmias MM/C,  yCnomMO  onpepenseT
oAsiitibpmer-ieh Py e rpanLy
'aon emeans FrAOTHENAQR omaase

ro cnos. Huxags xpomxa ocan-
KOOTBOAHHX OKOH 5 onpeseng-
eT  BEPXHIOI  PACUeTHYIO
TPAHHOY BIBEWEHHOID  CNOS.
[MackaMery BmecTe C OCAOKAMH B OCAXKOYIUOTHITEAR YXOTHT & -um
®oam, A 30He ocketTneanA I cxopocTn Ba noroka y

HTO OGECTIEUNT OCAMICARE TAM BHHOCHMEX H) CI0% BIBEIEHHBIX qamu,
Pacnpencneuune somm MEXIY 30HAMH OCBETACHMN H OTHEAEHAS XAPak-
TepuayeT xobHUHEHT pacapeacaeHus

e @ — PACKOA BOXH, NKTYNAOMEHA B OCAETAATEND: Qa — PACXOR BONH,
RanpasnseMht 4Cpea OKHA B OCADKOYMAOTHHTEND.

%0
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Puc. 5.8, O T™Haa C

ocesxa:
4 e ocuctneua: § — ocstayorireny; | ciof ynsorienkera

Ptk ptias i Lapilmdl el e sy v fad
b n:uunnm ‘ocam: 8 1ogas waDINAR KA 9 — cbpoc oeauxE: 10—

rroocs acuism; 12 — Oreon BOAM! H UALTPR



OCBETACHAaN 8072 M3 30HW OCBETACHMA coOMpaerca xenobamd,
RMEODMA TPEYMOLHANC BHPCIM, M3 omnoyn.namml— aaroiLnes-
HOMM AWDPUATHIMH TPYGaMH.
MOXMO PEry/NHPORATY IHAUCHHE g M BMecTE C Tem Kp, T. E. . obecnewsrn
DPUKYAUTCARAEIR OTCOC OCANKE B OCAAKGYMIOTHATENL.

B 30max ocBeTACHME W OTACACHHS MOrYT OWTE  YCTAHORNEHH
Touxocnohuue Ga0KNH,

Pue. 5.9. O 3 ’ sau-
crpymuun BHUUIC-2:

ra
I s eyt parr e e el L gLt

g

Tevtol st s ooy ¥ 'ﬂmw o aapiropmpatan.

Py psod: P wiune, 10 qoans soat Aa Aspud

o et
b

Ha puc. 5.8 npueenena ROHCTPYXUHR OCBETAHTEAR KOPMIOPHOIG THNA
© pewupx. ocanka. na y ofmeA NAOMmANH OCBETARTE-
nel w no sceh KaMEDH
OTRONA BAmM B OCANKOYNNOTHHTCAR NPHMEHAIOT OCBETAMTENH € NOBAOH-
HuM ocaaxaymnoruwrenex (puc. 5.9). B amix ocsernmrensx xamepa
92




OCBETACHAS YCTAHORIEHA HAN OCANKOYILIQTHHTCNEM H OTAEACHA OT HEMO
(EPMETHUHOR NEeperopoOaRon.

B OCHETAMTEASX C MEXARHYECKHM ans obec
MyYmero KOMTAKTA  BOOM C OCARKOM  HCXOIHAS Q84 HAMPABNAETCA 8
OCRETAMTENR Ueped Kawepy nepemcmnsasus — duokyaarop. K apmse-
py na puc. 5.10 cxema paTop;

O TeM c KM Banee

Tuc. 5.10. O

1 — nopaus wemauod sazur; § —

menot I —

0it41 nepaminor 9— o aine
LIOHMOrD OCATUGR: {1 — NPUAMAN AMN ocanea; 11 - 301 Chadiopsima pesresrran ¢ satofl; I3 — xuu wusan-
‘Awus X ynAcTHENO ocansa: 14— cipoc ocansa

npoHagsonHTENhub;, 3dxpeKT OCRCTACHES BOAH B HMX BHINE, OJHAKO
KOHCTPYKUME TAKHK OCBCTAMTENCA 1O CPARHCHHIO C OCBETMHTEAdMM
TRAPABNNYECKOND THMA Gonee CroXKa.

Ha prc. 5.11 fnipeacrasncHa Cxesa NYnecaTopa, B KOTOPOM
YCTOMHHMBOCTE BIBCMCHHOMD CION AOCTHIAETCS Gnaronaps uepeayOwesycs
€ xoparkEMH nepronamu {5 ... 20 ¢} npoueccy CRATHA W PACIOHPEHNS
cnos. Jlng ITOM0 HCNOABAYKT BAKYyMHMA Hacoc.

Maomaxe oceeTnaTeNch TAK XC, KaK H OTCTOXHHKOB, DACCHHTHEBA~
ercA  oTaeNsHO RAK  GEYX PHETHEIX -
BUMHEIO M AETHETO.

Tromans soHM ocReTACHRA, M2,

P (5.10)

16V

THE Vo — CKOPOCTh BOCXOA4METO MOTOKA B 30HC OCBETAEHHY, MM/C.
MNMpu pacueTAnx Vo W K, HeoSxoanmo
")
CBOACTD sonm, 4o Tpebyer

9
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HUECKMX Ecan pczynm-amn TaKHX
BCCNEAOBAHUE MCT, MOXHO NQNILIBATHCH AAHHWMU U3 Taba. S.
0mARL 30HE OTACACHMS OCAAKE, M,

91— Kp) 5.1
A T Yo (5.0

Tabauya . 3. Cropocts norosa
pM PAIKOR MYTHOCTE NOCTYMAIOmE f BOLM

MYTHOCTE NACTYIIOWIEA B GCAETAKTE M Vaca, ust/C
o, Mrfx

Npamesrnng: 1. faw
HHmHre mpesems. 2. TlpH HCTIOMAIOBRHMH NONATHHTEBHO KOAMYISATOR 0Ty GuokynsHToa
cnegyer ymemiawma sa 15 .., 20%.

Ecau B 30HH OCRETACHHS M OTACEHAS YCTAHABTHBAIOT TOHKOCAOAHEE
GnokM, maowamk ITMX  30H paccum—unaxyr No  ynensHOR Harpyake
PACHETY T
Cornacuo ofoanaueHmaM Ha pm:, 5.7 opunnmawr: A=2..,2,5 M;
h=2...25 u; R*=1...1,5 m; h'* — ne meuee 1,5 m; h''' — ge menee
0,3 w,
94




Yron MCKIY HAKNOHHBMH CTCHKAMH IHa KAMQDH OCHETICHUY NO/IXKEH
cocrasute 60 ... 70°, ocaakoymnorsuteas — 70°

Facnpc;uleuuc RCXOQHOR  8OAHW npoucxo,:m NCPBAPHPOBAHHEIM
Tpy6ONPOBOAOM, CKOPOCTL TCHCHHE BOlW 8 HAuane Tpybonposasa 0,5 ...
0,6 M/c, B orBepcTuax —1,5 ...2 M/c, OTBCPCTHE HAMPIBACHE BMH3 MOR
yraoM 45° M ycTAaH3BIMBAKOTCY B  AXMATHOM mopanke. [namerp
OTBEPCTHR  HC MCHEE 25 MM, [ACCTOSHHE MEXAy HuMu ke Goace
0.5 m.

B 30Me 0OCBETACHMI OCBETACHHAZ B0AA cobWpaercs  xenobamm,
MMEIOMWMK  TPCYrOMbHME BuipC3n  (r1y6rHa  Buipcios 40 ... 60 wM,
paccmnum: Mexay eupesams 100 ... 150 MM, yron mexay xpoMkame
60°). CkopocTb TeueHud BOIW B xc.'loﬁc 0,5...0,6 m/c.

B OCANKOYMIOTHATENE CBOp OCBETACHHOR BOIM OCYMECTANTETCS
NepOPHPOBANMEIM  JITOMICHHWM TPYSONPOROAOM (CKOPOCTE  TCHCHHE
sonu B Tpybe 0.5 M/c, B areepcTHax — He meHce 1,5 M/c, auamerp
orsepcTa 15... 20 Mm). [IRo c6OpHOA TPYSh OO/IKMO HAXONMTIKE HE
menee 0,4 M Buwe ypoBHA BONW B oOieM COORHOM K3HAE OCBETACHHOR
BOAN.

CxopocTe TewcHHI B OCASXOOTBOQHWX OKHAX mpHHuMaerca 10...
15 Mm/c, 8 ocankoorBonaselx TPpy6ax (DM NOJAGHHOM  OCAKOYTI-
notunteae) 40 ... 60 mm/c.

M 30NN HaKOILIEHWS W YIUIOTHCHHS OCANKA ONpEREnsior no
dopmyne (5.4), npuucm ncpHon paborw ocsemamreas T, Mexay AsyMs
b ocanka S HE McHEe b 4, ecnH Ha CTaWnuuu
OTCYTCTBYIOT CHEUHANLHME OCAAKOYILIOTHHTCAW, M 2...3 €« — mpH ux
HanHuAH,

Otsan ocanka TeR 0o i Tpybe B TeucuHe
15...20 mnn. Mpu oM koxbduuseHT pasbasicHHe npuHumaercd 1,5,
AMAMCTP DCATKOOTBORHOA TPy6w He mcHee 150 MM, CKOPOCTy TeyeHH
nyabnk 8 OTBCPCTHRX He Mcwee 3 M/c, B koHue TpyGW Ke mewee |1
M/c, nmamerp ormepcruin 20 MM, PACCTOSHHE MCXIY OTECDCTHIMH He

6onee 0,5 M. Motcps wanopa a ROOHOH TPYGe no
dopmyne (5.6).
Mepea oc BOINYXOOTACAHTEND, O0neM

KOTOPOTO HAXOLST MCKOAR M3 BPCMCHM MpPCOWBAHHS TaM BOAM HE MEHCE
I mun. (Ipu onpenescHHM MIOMAAK  BOINYXOOTACAMTENS  CKOPKTD
0 noToKa fp 0,05 m/c.
Ecnd HA CTaHUMM MEHCE mECTH oceeTawtench, rpelyerca omuu
peaepanui.

$3. MunpodneTpet

Ans ynatekug W3 Boaw H pouMx
UCTOTh3y p C ANEMCHTAMH H3 CETOK M TKanch
PainHyHOA ILIOTHOCTR (puc. 5.12). Yame BCero HCnABIywT CCTKH H3
“CPMBCIOHJCI] CTATK WAH KAMPOHA, KUTOPHE YCTIHOAICHH B PaMb MOXLY
945




apyws ¢ 6a. paaMepoM OTBEPCTHE.
Ecin B KaverTac MPONCXHEAAIOMEID MATCPHATA WCNOMBIYETCE  TaK
HA3NAACMAT MURPOCETKA  (paamep ormepcTHi 20 ... 60 wxu, 20000...
40000 ora/cw”), 10 Takue DHALTPAMH,
CCAH PaIMEP QTBEPCTHA CCTKH 03 . 0,5 MM — GapaGAHHHMH CCTRAMM.
Hre n Apyrae ncnmuym nepcn nonou B 06paGaTaBacMylo Bogty
pea BHALTOR —

M2 BOAW KAECTOK rumnumua fepen ¢u}m‘rpaun € 3CPHHCTOR 3arpy3kod.
1§ TPOB NPCOYCMaT B TeX cnywasx, Korma
HEPHOA UMETCHHA BANOEMA ANHTCE GONEe OAHOrO MeCsUA B rofy H
CPEAREMECAYHAN KOALEHTDAUHA KJICTOK NJAHKTOWA B TPHPOTHOR mane
npemwmaer 1000 kaerox a | an.

MukpohriETPM ycTaHanTMBaloT AxBO AENOCPCACTBEAHO B OCHOBHOM
Groke  BOROOUNCTHOR mibo B C ELELT TR
COOpYXaeMHX RAS JTOA uend Gaccediwax. EcmM ua cranumm Boree narw
MuxpOPAIBTPOR,  HONYCKAETCd YCTAHOBMTH B OOWH Gaccediw mma

dh Py MOXHO R [

£

CeTKH  Her 4 BMECTO ¢£TOK Wa Bomoaabope,
MHEDPOPHITETIH — JONOTHHTENRHO.

Ucxonnas mona GUISTPYyeTcs B MHKPODAWIBTPE HAWYTPH HapyXy H
ColRPAETCH B KAMEpe 5, aTKYRa 4Yeped manochke 4 OTROAMTCE B CGOPHBA
ganan. [IpHMECA BONM (XICTKH MTARKTOMA, MYCOP, YACTh R3RCMGHHMK
PEMECTB) OCTAKITCY HA BHYTPEHHCA MOBEPKMOCTH MMKPOCETKM M TIpK
mpameHHw 6apaGaHa B BepxHCH €ro TOYKE CMEBAKTCH CTPYEMU BaDKN

ar n ThX 6 wparench 9 B cbo

SATOM/IEW PUMEPHQ HA '/, AMAMETPA, WCKORY W3 CBOACTE oMM C\apaéau
WIH KH. Banay

83 " TKH taMm ofpaayeTcs mnieHKa, koropas 6yser

dunstpom. Bnaropapas  Jromy B
unxpo:bmh'rpe JANCPRMBATCA YACTHIH, PaIMED KOTOPHX 3HAUMTENBAC
MCHBIE PAIMCPA OTBEPCTHMH B CETKE.
B peaymetate rMADARAMUYGCKOIO COMPOTHANCAHS CETKH M ILTCHKH
ypoleub BOAN B KaMEpE HHKE YDOBHR BOAM BHYTPH GapaGawa ua 50
.. 200 mM. Jro noreps Hanopa MuepoduabTpa AH.

Yupameuu: pataToi AbTPA OOHUHO o ®
cd Ha AN pery. acToTH
XAM B ®
spamennd. [lepauit cnomﬁ He 9 OpH NOC

BapaGaAa, NOCKONbKY A TAKOM CAYY3E NPONORMTCABHOCTE QHABTPOUMK A
MEKPKPRILTPA (IPOMEKYTOK BPEMCHH ¢ NOMCHTA HOMPYXCHHA MEMERTA
CETRA B BOAY 00 BHXQAA H3 BOAH) ONPEASASETCd UACTOTOR BPALICHHS
Gapabasa. Boabwed CrOpocTM BpAMIEHHE COOTBETCTBYET MEHLUIEE 3M4-
neAne A H. Tlpw eCROM Gapaban Tcs
ANTOMATHYECKA BO IPAMCHHE NO CHI‘HM)’ ot narynxa J mo AANIHHOM Y
%
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3uauednio A H. B 1o xe speMa skimouacTcs APOMEHAY CHCTEMA, [Mocre
CMpBa CToA dar HICs no

npH KOTOpOM apalucHHe 6apaGana MPCKPATHTCH H MPOMBIAKA BRKIOND-
cret. Cropocts  PunsTposann  # abDBCKT 0uMcTRM  MuKpodunbtpa
3ARHCHT OT CROACTE HCXONHOA BOAE, MAOTHOCTA CCTKH, YACTOTE BPAUCHHS
6apabana, MHTCHCHBHOCTH NpOMBLAKA. Kak npaswno, ckopocts $unsTpo-

Tobuyz 34 Tk Mik pod

[rvem—— Faapurireie paawepn 6apabiva Dxl.,

13519 | 1.5x2.8 | 1.5x3,7 12,8 3x3.7

PacueTHAe  cpenmes

npn!unonmumocn.
e fa:
Mk ppATLTPN so 500 650 1200 | 1600 | 2000
Gapabanmue CeTrm 700 tioo | 1500 | 2500 | 3300 | 4200
Goxrnucceen  wg-| 3,18 56 75 5] s 2
HLSAN QHILTDAIHH, M
Cpegnss uacrams 2.6 2.6 26 L7 Ly "

spaguns  Gapatiaua.
jos

Paauepst yeraHOBKM,
n:

Anms 3620 4528 5450 4548 5460 6375

umprie 1850 1830 1850 Jse alse 3156

SoicOTR 2150 2750 2150 4240 4240 4240

Mowwocre  anexr- 2.2 22 2,2 30 30 30
| poriprsana, kBT

Macca. v 2,3 26 28 47 EX(] 5.6

BanHa MukpoduasTpa cocrasaser 40... 100 m/u, adpexT oumcTxkH no
BaefieHHmM BowiecteamM 20 ... 40%  (cumtas ekt ounctkn  no
KACTRAM AOZAPOCAEH MOXMO MAAyunTs Pedynstat g0 95%). Jiumednas
CKOPOCTh BpamCHHA GapaSaua Maxomurcs m npependx 0,1 ...0.4 M/¢;
An8 NPOMBBKH MOXHO WCHIOAB3ORITE MUKPODHILTPOBIHAYIO nom pacxol
npoMwisHol  eoaw  0,5...2% OT  nOACIHOW  MPOMIRAAKTCALHOCTH
MBKDOGHALTDE.

B Ta6a. 5.4 npuecacHM J3aHMbE N0 CEPHAHO BHITYCKACMWM B HalE
crpane puabTpaM H CeTKAM

Jna  MAKPOPWILTPOR  XAPAaKTCPHW  KOMNAKTHOCTb,  BCOKAN
NpOHAROTHTENLHOCTE, NPOCTOTA yripasaeHHa. HenocTaTkaMu ABAROTCH
Maawi 3HEKT OUHCTKH B 0coBeHHa T nponyckho# CTH
MpA  JKCIUIYaTAUMH B DPC3YALTATE MOCTENEHHOro JapaCTaHMs  HHTCI
MUK[KKETKM  HecMuBacMoft  GuanoruueckoRt naenxoft.  [lepwogaupcwoc
XJOPHPOBARHE NDOMBEBHOM BOAN H YCTAHOBKA PAIOM C NPOMBBHON
9%




cHCTCMOR  GaK X snamn IHAUMTCABHO YMEHBLIHTE
Raundit orpHuaTensHEl XxpexT.

5.4. TuppoymkaoHs

Mpuaaeag ofbeny BOTH RPAWATEMHOE ABHAEAME, HA (PHMECH BORK
SyayT nedCTROBATH UEHT cHn KOTOPHX B THCEWH
PA3 MOXET APCBHCHT CHIY TAXECTH. Crenosatemsno, B nose ueHTpo-
SeXHEX CHI yacTHIE BYAyT MEPEIRMraTicg CO CKOPOCThIO, IHAUHTENBHO
Gambiied, YeH CKOPOCTE OCAXRACHHE ITUX HACTHL B OTCTORHMKAX. Janunh
DPRMHLKN 1EXKT B OCHOEC HC r noKon

Puc. 5.13. Henopwmié UApOUEAGH:
1 — cpHHAS maces BT BRIYCES AKX 2 — pOWYG: J — FOAYG 4 — meTa:
o TRy on. § — armaza il aaTpyGor 6.~ cheAu s -

OPMMEHFIOT B BOAGNOATOTOBKE RS YRAAeHHd 43 BOAW rpySOAMCHEPCHBIX
MEHEPAMRUWK NPUMCCER NEpE OCHOBHBMM OWHCTHEIMM COOPYRCHHAMH
opH QuncTke yTHbx Bom. I NORM HAXOART
DAS OCRCTAEHHS DEAMGHTHHX PICTBOPOB, 3 TAKXE B (POMMIUICHHOM
sazocHAbECRUN.
POMMILICHHOCTE  CCPHAHO BHWMYCKACT HANOPHHWE IMAPOUMKAOHE
{pmc. 5.11). IockoabKy NpH JKCIYAaTaUWMH THAPOLMKAOHOB CEPBEIHOA
eMoit grngerce abpsimmuoe BoanedcTRHE uuutpa.nhuux npuMecei
LD  coopy Ao
Tpex — ANThE nnpy dyreponan-
HME KaMeHuBM AHThEM (K) KM MAAKOCHTALIOM (P).
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Mapks cepuine SHNYCKAEMEYE HANOPHWX MUAPOLUMKAOHOR CaeAy-
womme: [U-7,5; TL-15; FU-15K; TU-15P; I'U-28; TU-25K; TU-25P;
TL1-36; FU-36K; TU-36P; T'U(-50; [L-50K, rme umdipa obosmauaer
ARAMETP THIPOUMKIIOHOB 2 CM.

Hexoanas, ne 06paBOTARHAN  PEArCHTAMH BOA2 MO  KACATEAbHOM
1 Kyl uacTh r NOH2.
lJ.en'rpuchuyn cu.ny, noaA ACACTBHEM KOTOPOR NHHEPAALHBIE MPHMECH
m6pacunlcnu X uapyxuoﬁ CTCHKE UWIHHADE, MOXHO ONpeIciANTh no
dopnyne

1 3
Famaem 270200 (12
R 6R
FRC M — M3aCCa YaCTHUM; 4 — YCKOPEHHE UCHTPOGCRHOR CHIM; v —
CKOPOCTh ABHXEHH® YACTHU H3 BXODE B WAPOUMKAOR; R — paawyc
THAPOLMKACHA; d — IKBHEANEHTHHA RHAMETP YACTHL; o H po — MIOTHOCTE
COOTBETCTACHHO YACTHIL H BOTM.

Mpumecn CNON3AWOT BHHI N0 KOHHYECKOR ACTH MANPOLMKIOHZ H
cfipacuBaloTcs wepe3 Macagox I, OCBETAEHHAS 8043 OTBOAMTCR wepe3
natpy6ok 5.

Pacxoa TLPOLUMAKIOHE, M 3/, Momuo ONpeAesnTE no GopMyne

4= 3600aud (2gAH)S, (5.13)

me a=085...0,9— xoxpprunent, yuurmlol-ﬂ.\m NOTEPH BORMW; U™
0,24d,/d1 — T pacxopa,r s A— X HBOrO
CENECHHR (THTAIOMEIO OTBEPCTHY, M ; AH — noGCl HATOpa THAPOUMKIO-
HA, M; di ¥ d)— QHAMETPH COOTBETCTBCHKO BXOAHONG H OTBAANAMEIY
narpy6kos.

O6WUHO  AaBNEHNE BOAW HA BXOAE B MMIPOUMKNOH COCTARASET
0,05...0,3 MIla, uro ofecnedHdaeT CKOPOCTH  TAHICHLUHAANMHOND
AeMXeHHd 4 ... 15 s/c. Hanpumep, rMOpoOUMKAON AuaMeTpoM 1
npu namaernn 0,25 Mla obecneunsact nponssoaurensocts 320 m°/cyr
B BRACNEET M3 ROAM HACTHUW C THADARAHYECKOH KDPYMHOCTBIO CRmmie
0,17 mm/c. Tortepa uanopa mpu zrom 0,05...0,8 MIla.

B coormercreun ¢ dopmynok (5.12) uenrpoSexHas cuaa, AeHCTBY-

00 Ha YacTvuy, NBH3 CKOPOCTH €€ H2 BXOAC,
06paTHO NPONOPLHOHANEHA CKOPOCTH €€ ABWXEHHS HA BHX0AE K ofpaTHo

AbHA  OHAMCTDY I aoHa. B CKOPACTL  TEM
Goabme, uem Soanme BOaRE,

nacocamn. CAENOBATENBHO, €CAM TIPH MOCTOAHHON Aal.ncmm YMEHLIOHTH
ZMAMETP TMIPOLUMK/JOHA, TO MONHO YMEHbIHMTE H MHHHMANLHYO
THADPIRNHUECKYX) KPYNHOCTb HINTEKAENMX HACTHWL, T. ¢, MOBWCHTD

apdext ocbernenns. [lockanexy c ¥y AHAMETPI
pacxon r /I0H3, TO AR Tpeh: [ TeNL-
HOCTH npu apdexTa oc
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B NPAKTHKE BONOMOATOTOBKH HCMOALIYKIT MYyJLTHUMKNOHK (puc. S.14).
B  mymTMUMKAOMAX DNAPANLTENBHO BKAKYEHO GOABMOE  KOMHHECTRG
THAPOUHKIOHOR Manoro amamerpa (10...20 MM), W3rOTORNZEMHX, XaK
npanKao, 3 maacTMaccal. Hi Mynaw ®3 320
THOPOUHKNOROR  auamerpom L5 mM,  ofecmeuwsaer  npu notepe
nanopa 0,1 MMa nporssoguTempiocts SO0 n’/cy-r W A3BAEKAET M3
BOAW MHHEPATBHHC YACTHUH ¢ MMIPARTAYECKON KPYIHOCTLIO CBAIME
0,1 msfc.

q
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OTXPHTHC THAPOUHKIOHH (DMC. 5.15) Gonee MPOM3BANMTENBHM, HEW
manopuuie, HO HX XPPEKT OCBETICHHE Meubme,

[IoCTOMHCTRA  MHAPOUMKAOHOE — ROMMAIKTHOCTH, NPOCTOTA YCTPOA-
€TBa, OTCYTCTRHE ABHXYIHXCE 4ACTER, BWCOKAX MPOHIBORHTENRHOCTR
[ ofmema y obcn GueTpora nycxa
B BWKTIOYEHAY, BOIMOXHOCTh AATOMATHIALMH YNIDARACHHE K BKMIOUEHHE
B NeACTRYIOMY K TEXHONOMHYECKYIO CxeMy 63 3aTpaThl AONOAHMTENLRON
fnomank. Henocrarkn — GucTPHl  M3noc, mametk 3dxhektT OVHCTKN,
Go, 6. cTenenn soa8.




$.5. Daorayms

Bas a4ncTkYM BOA OT NETKMX rpYBOIMCREPCHBR YACTHU ~— [LIBHKTONA
H OpOUMX OpUMECCH B OCHOBHOM OPraHMYECKONO TIPOMCXOXICHRE —
HcnaapayeTes GAOTaund. MeToa 3ak10M3eTcd B AIcopSHPOBIHHM NpHME-
ceff MENKMMH NyanpekaMH BOAAYXI H A MOAHATHH HX HA NDBCPXHOCTh
Gaccedua, e o6paiyercd ok ncun. QAOTAUMOKHHE YCT3HOBKH
(QIoTaTOPH) HCNONBAYIOT BMECTO OTCTOMMMKOB MAW OCACTAMTENCH €O
BIBEOICHHBIM  OCAIKOM, OMH MOYT TAKXE 3AMEHHTh MHKPO(PHABTPH.

¢ T YBENHURTE YACALHYIO NPONIROAHTENL-
MOCTb € fUIOMAAM 3CPKARA BOAW MO CPABHCHHIO € OTCTORHMKAMH W
OCBETAMTEARMH A 2 ... 5 pa3, noBuCHTh SCKT OCBETACHHE BOAM.

DdrpeKTHBHOCTE MPOLCCCA 3ABHCHT OT CBOWCTA BOAW W mpuMecch,
KPYNHOCTH TMy3WPhKOB BO3NYXA K DEBHOMCPHOCTH HMX pacnpeacicHmd na
momaan GAoTAUHOHHOR xaMepu. ONTHMANKHEA pasMcp nyaspokos 20

.80 MKkM. UYeW MCHhmE MNOBEPXHOCTHOE HATRKEHWE XHIAKOCTH, TeM
AYNINE PACTBOPMTCH TAM BOJAYX H TEM MERhWe 06pazyiOIRHECd My3bPhKH.
Nng xopomero AAcOpOMpOBAHME Kk NYy3HpekaM NDHMECH AOAXNE OwTh
rMapopobHLIME, HX ONTHMAMhHWA pasmep 0,1 ... 1 mm. g cHuxenuns
TIOBCPXHOCTHOIO  HaTaxeHws  soaw, rapopobuaauuu  npaMcced  u
YBCAMUEHHS HX pPAIMEPA BORY NEpeR  QLIOTAUMOMHOR KAaMepoi  koa-
Tyaupy KT, Onarau.mmuuc YCTAHOBKM IOJIKHE BKAKOYMATE CMECHTERA H
KaMeps %N0MbeofPaIOBAHKL.

Mo cnocofy 05pa3oBanAs NYIHPLKOB BO3AYXA PALTHHIKIT MEXAHHYE-
CKYI0 ¥ nHeaMaTHYCCKY 0 doTaumo. B nepeom cayuae ancneprupasauvue
Dy3speXOs B BOAY OPOM3BOAMTCH CACUHANBHWMH TyPOMHamH. [Ipn
OUHCTKE NOBCPXHOCTHWX BOR Gaae¢ PaCNpPOCTPAHCHA NHCBMATHUECKAS
$AOTANNE, XOTOPAY OCHOBHBACTCH HA YMEHBIIEHHM DICTBOPHMOCTA Tad
8 BOZE NPM CHHKEHRH CrO MAapUNANLHOIO AaBAEHHE.

I'Ipn peakom DARICHUS T BWACTCHHE HI BOIh
HITHIIHETD KOAWYECTBA BO3AYXAa B BMAE Myawphkos. Ecam soma u3-noa
9 B XaMEpy TOA BIKYYMOM, Taxas
dmmauml H3IWBACTCd BAKYYMHOH, €CIH W3-NOR HAanopa B OTKPETYIO
xamepy — Hanoprod. Hanophas duiorauns (puc. 5.16) nanbonee mmpoko
“cnoablyercs a  eogonojrotoeke, Ha npakTHKE, npekse scero Npu
OMMCTKE CTONRWX BOA, R Takxe IneKTpody e
Ny3speKit TA33 0OGPA3YIOTCR B MPOLCCCE RACKTPOAHIA.

QROTAUMOHHBIE KaMcpel  MOTYT OniTe A TIAHE KPyrawe HAw
NPEMOYroabHEe, ¢ PaNHANLHEM HAM MOPHIQHTAAbHLM NBHXCHHEM BONBL.
[BAMna KaMeDn NPHHAMACTCS B nengx 3...9 m, mupuHa —no 6 M,
QTHOIDEHHE MIMDMHM K WIMAC — “/3... /3, rny6uea cros sonw —2...3
M, BpeMA npeSuBanng — lSa 30 )fl"l. Harpy3ka no naomann 3cpxa.na
BonW B Kamepe — 4 ... 10 M/ (u M%),

[ng  MArOTORNEHAS  BOAOBOAAYMHOA  IMYNBCHH  BBRCASCTCH
10... 15 % sonw, xoTopas B # Gax. H
02




nasncuie s Gaxe 0,6 ...0,8 MMa, spema npefuiBannd BOIW NPHMEPHO
2 mus. [lng pac y BOANYXA 1O BCEH
MHPHHE XAMCPL m KARIOTO HACAAKA HAa MOCTHK OfcAyXMBaHKE
BHBOHTCE  PEryAMPOBOYHHA SMHT. Mence XbxbexTusHum apngercs

paci y IMYNLCHH x TpySonp

N ¥

1 — nonsws womanak so;
encb ok chopa acian. 7 o rmL 10— A e
et MRy 0 T 11 Py £TOP: 13 WATOPWAIE Gmf 11 b poccsy

BogoM. CKOpOCTh  HHX0A3 IMYALCHW W3 OTHCPCTHE  pEKOMeEHIyeTca
nonacpxusats a npexenax 20 ... 25 m/c, auamerp otepeTHa S ... 8 MM,
OrepcTug  pacnofaraor  PaBHOMEPHO MO HHXHCH  ofpasyomick

TpyGni.
Bo BxonMo# uwacTm kamepe nog yrmow 60 ...70° x ropusowtamm
yCTawaan ca CTpY CxopocTs

BOAW HARA MEPeropomkof NPHHHMACTCE 0016 .0,02 m/c, 9o obec-
NCYHB3ET PABHOMEPHOE TEUEHWE ROTOKA OT XAMEPH KAONLEOOPAIORANHT
B KaMepy GUIOTIUHM,

OTeos OCBETAEHHOR BOIW MPOHIBOAMTCA C HHKMCH MACTH KaMEPN C
HCTIOD A CTEHKM WM CHCTCMB u3
neppOPHPOBaHHEX  TPy6. CxopocTb NSHXEHHN BOJW MO NOABECHOA
creuxol npuaumactes 0,9 ... 1,2 m/c.

Ha puc. 5.17 paapea THOA CTaWLUMK C HCNOTB3O-
BaHHEM QUIOTAUMH W PUALTPOBIHKA. YIANEHHE TIEHH NPOM3BOIATCE anbo
FHAPABNHYECKHM CTIOCOOOM (3AKPNTHEM HA KOPOTKOC BPCME 3aABHKKH
Ha OTBOZAIICM TPyGONpPOBONE, B PE3yIbTATE YErD ypPOBCKb BONK B X3MEDE
noaH¥maeTca # newa Bmecte ¢ 1...1,5% Bonw orsoauTca B Ka-

Ha . nubo KH € HC X Me-
2 M cnocobw.  Cxopocts
ARHXEHRHE  CKpefXOB B 4 a0

0,2 M/c, 8 Kpyranix —0015 .0,02 m/c. Anma %enoboB BeNGAHRKT
t yxaonom 0,025 » cropony mrnom nenn. KpoMmkn xcaoboB pacnonaraor
B OMOA NOPH3OHTANLMON MAOCKOCTH Ha 10 ... 15 cM Bwuie yPOBHS BOa
B Kamepe.
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rAga 6
DHNLTPORAHKE BOfM

6.1. KAACCHPHRAKHA BHNTPOR

OUALTPORAHHEM HA3WBAKT MPOLECC NPANYCKA BOAMW YCPes QUABTP-
YOURA MaTCPhan (QUNLTPOBAMBHYIO NCPCTOPORKY),
HEPACTBOPEHHHE TPHMECH. COOTBETCTBYIOMME COOPYREHNH RAIMBAKITCH
¢uabTpavu. B ™™ a7 GUNETPYIOWICTO MATEPHANA
MOXHO PHASTPH DA3TEANUT HA IBC CPYNMB — MONKOCTEHIUNE PuAbMPHL,
B KOTOPHX HCNANBIYVAOTCE IVICHKH, TK3AHH, MNOPACTHWE I[LTHTH, MLIOTHLE
CCTXH, TOHXHE CADH TOPOIIXA, M Jepuucmste hurompsi, TAC GHABTPO-
BANEHYW NCPErOpoaKy o6PalyeT CAOR KMAPUCBOrD NICCKA WAM APYrOro
3EPRHCTOMD  MATEpHANA, CywecreyeT nnra suaa  (puasTpoBaHHE —
nacHowHoe R ofrecMmoc. B nepeoM  ODRMECH  3AMepXABAKITCR K3
TIOBEPXHOCTH (PUNBTPYIOMICTO MATCPHATA. 3TO XAPAKTEPHO AAN TOHKO-
CTCHHBIX DAIBTPOB, 3 TAKXKE MEANCHHWX 3EPHACTHX (uaetpos. [lpu

et npuMecn 2 BHYTPH QHABTPYIO-
WEro C108 A MOPAX MATEPHILAA, O ITOMY NPHHLMNY PAGOTAIOT OCTANBHKE
3FEPRUCTHIE PUIBTPM — CKOPOCTHHE W uue. Mpu

RHX YCIOBRAX B 3EPHMCTHX HIBTRIX HMEET MECTO KOMGHHMpOBanROE
(DWIETPOBAHKE, KOFRA 4ACTH NPHMICEA 33AEPRHBAETCE HA MOBEPXHOCTH,
4acTe — 8 MOPAX.

3epuucThe  QMIBTPH  HPOKO aaw
TEXHHUECKHX H @MHNX BON, OHH HC3IAMEHWMH Ba BOJOOYHCTHHX
CTAHUASX  XOITACTBCHHA-TINTLEBOTO  HAJHANCHWE QAR  OCRCTACHHSN i
OBCCUBCUHBAHNT TTOBEDKHOCTHHX BON, 3 TaKXE A9 OOCIREALIHBAHHE
fon3eMHNIK BOA.

3epHHCTHE PUILTPH MOXHO KIACCHOHLBPORATS MO  HECKRIBKHM
TIPK3HAKAM:

1) no wanopy Haa QWIBTPYIOWIHM MATCPHANOM — HA OTKPHTHC
(rpasuTauHoNnEe) PuAbTPH, rOC (WIBTPOBIHHE ROIW NPOMCXOZHT HOR
ATMOCHEPHBIM  T3BNACHHCM, W HAnophue GUIBTPH, B KOTOPHMX Haa
ICPDHUCTHIM CIOEM CONACTCH HICWTOUHOE NARNCHHE,

2) na TEALHOCTH C ¢uasTpa, T. € 10
CKOPOCTH QHALTPOBAHHE — Ha McaacHHue (v =0,1...0,2 M/u), ckopue
(V=4 ... 15 M/4) R cpepxckopocTHEC (cme 25 M/4@) dunsTpu.

MeancrRuC QUABTPW BCErna  OTKPWTHE, CKOPHE MOryT OuTh

OTKPHTHE WM bl — TaTbKO
GHnbTpH;

3) N0 KPYOWOCTH 3CPEH PUABTPYIOWCHO MATCPHANIA B BCPXHHK CAOAX
PUIBTPa — HA  MEIKO3EPHACTHE (a0 0,4 mMM), cpeanc3epHucTHe

0,4...0,8 Mx) u rpyBosepuncTeic (capitre 0,8 mMM) GnbTpu. Menke-
ACPHACTYI0 3arpysKy MCOQILIYKT B MelneHHux (UibTpax, cpemHc-
3CPHUCTYIO — B CKOPHK M CHEPXCKOPOCTHUWX (ursTpax. [pyGozepHucTue
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QHABTPH NPHMEHIIOT RAQ HACTHGHOH OWMCTKM BOIW B TEXHHUECKHX
uensgx;

4) 10 KOAHYCCTBY CAOCE PA3HEIX 3CPHHCTHX MATCDHATOR — HA OfHO-,
HBYX-, TPEX- H MHOroCnOfHbie GuabTPH;

5) DO MADPARNEHMIO ABHAEHHE DANBTPYIOMETD NOTOKA — HA HUARTPH
¢ HKC wn GunbT a TaKMe Ha
ApyxnorouHne GumeTpit (GuaeTpu AKX), B XoTOPNX 8043, NpOPHALTPO-
BANHAR OAMOBPEMCHHO CHW3Y BREDX W CRCPXY BHM3, OTBOANTCH APEHAXKHOR
CHCTEMO#, YCT3HORMEHHOA B Toawe QUALTPYIOWEND CA0S.

Ha npakTike NpPHMEHIOT TAKRE H TAKHC KOHCTDYKUMM 3epHHCTHIX
GWILTROB, B KOTOPHA HHUILTPOBANWE NPOMCXOAWT 8 TOPHIOHTANRHOM
HANPABACHHH (PARHATBHEE HHIBTPBL).

61 YerpoicTeo M npouecc padore CHOPOTO

PHAIPS
THRIX C HACTO OAHO~ H
n-yxcnoﬁnue OTKPHTHE CKOpHIE tmnﬂpu KOTOpHE NpeacTaaanr cobof
# B nane TOHHWH PEIEPRYAP CO CNOEM 3EPHHCTO-

m (unpTpyrolucro  martepuana. Quabtp oopyacsar cBopHo-pacnpe-
ACAMTCALHON CHCTEMOHl DOJaYM W OTBOAA WCXDAHOH, NPOMEBMOR M
apoPILIbTPOBAHHOR BOAR, 2 TAKXE KOMTPONLHO-DEryAHPOBOYHOH apM3-
TYPO# w npnGopaMu An4 ynpasacHuu pabotoit dwabtpa. fMoa ¢maerp-
yomaM cioc  o6piYMO Yo iR W3
rPaBHg, UCAbL KOTOPOrD — MPEAOTBPATHTE BHHAC (AILTPYIOMIEND Ma-
TepHana B3 duantpa BMECTE ¢ npoduaLTPOBAHHOR BOTOR M
obecnicunts p: p pac # sonw mo nn

Ha pHc. 6.1 npusenewa cxcmd cxoporo duintpa 8  paBoues
TONOXKCHKE.
IMpu  ofbeMHOM  GHARTPOBAMHM  MHTEHCHBHOCTD  ANCOPOHPOBAHME
H, eAbHO, KT O sons
DPW  YOTPAMCHMM  arperaTHEWOR  YCTORWWBOCTW B38ECCH B Pe3yneraTe
X0Ary.TMPOBAHMS.
Mpr O6WuHOW IBYXCTYNEHNATOM CXEME OUMCTKH KOAaryTawT goGae-

ARETCY B BOAY MEpER COopy: L OUHCTKM, T. €.
Depea OTCTOAMHKAMM WAM OCBETIMTCIAMH CO BIBCIUCHHHM OCAZKOM. B
CKOpHIX ¢ X TIPOHCXOAHT g6 MEIKHX XIONBEB M B3IBECEH,

He 3A0EPXAMMHY B ODPCAWIYIIHX COOPYREHHRX, W TEM CAMbiM OKOHHA-
TefbHOE OCBETACHHE K ofectiBeunBanme BomW. [las Goabwch -
(EKTHBHOCTH  QHILTPOBAHMR HHOfZ3 UENECO00PA3Ha  AONOAHHTEARHAR
Dofaua GAOKYNEHTA meped QUARTPAMM.
oar 1. TR ol 2 P

no ace#t nAomald KALTpA. Tpn 3rom  menoba YCTAHOBACHH
napannensHo KopoTxad cropoMe Gaccedna. [IpodmabTpoBanHas Boaa
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CcOOMPACTEs  APCHARHOA CMCTEMAR, COCTOAWER M3 KOAACKTOPA 6 M
OTRETBIEHHR /5.

FHapaBAnueckoe cONPOTMRIEHHE (DUALTPYIOMErD CNOS XaPAKTEPH3Y-
£TC noTeped HaNOPa PHALTPA AH, BLAHUNRY XOTOPOA MOXHO OUEHHTH
PasHHULECH YPOBHEA BOIH HAN PUALTPOM 8 NPHCOEANHEHHON K KOANCKTOPY
nsc3oMeTpiyeckon TAyOke. [ocKOABKY MAPARAHYECKOE CONPOTHRIEHHE
HWILTPYIOLIO CA0d B NPOLECE PAGOTH MOCTOSKHO PACTCT, TO GHABTPH
WOryT paBoTaTh B ABYX PEXHM3X — C MOCTOSHHOA CKOPOCTBRY (BHABTPO-

|

e, 6.1, Crena crapa GHOD WnTDa B paboues
7w — raw sy cacteun; | puenpenemerenuunid ran wowwok saas (<o
.3:7' S menobe, § ~ Guoxchin s ron {— i rppiounil b, I nagaepmusy

...m sn G-oTian sepeom Gwlre 10— Iappna o meguuescro Lt
1 noasa npommianod aagai 15 —

& = jad

BAHMR NP NMOCTOSHHOM YBOAHMCHHH  AH WM yMeHbwawwedcs
CROPOCTBIO  (PANLTPOBAHMS MPH  NOCTOAHKOM 3Hauewnw A#H. Bonee
PacnpocTpaneH NepBuii PeXMM 3KCAyaTauwn, B Takom cayuae weol-
XOAHMO NMOCYCMCHHOE OTKPHTHC PErYIHPOBOUHOR 324BHXXKKH H3 KOMICK-
Tope OTBOZa QUALTPATA MO  MEPE  YBCAMMCHHR  MAPABIRYCCKOMO
CONPATHRACHUMS  QMIBTPYIOWIENO CDE, ¢ TeM uTofu  CyMMaphoe
conpor HA nyTH BOAN OCT38ANOCH MOCTOAHHHM.
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Lag 3T0M0 MCNQNBAYIOTCA  ABTOMATHYECKHE QEryAATOPW CXOPACTH,
axnousomue anagpardy M AndMaNOMETp € 3JACKTPAUECKHM BRXONOM,
(PUCOCAMHEHKIM UEPEd ARTOMATHUCCKUE DErYASTOD X  3aqEMMKE C
2/1EKTPONPHBOAOM .

Maxcumaapioe AH AAETCH  YPOEHEM BOIH B
peaepsyape YWCTOR BONW M BuicoTHOR Cxemol cTakumn. 1o CTpORTEALHEM
HOPMAM  npenennHas  noTeps
HANODA B OTKDHTWX CKOPHX
¢um;rpnx npcnycuarpuumn
n HanopAKX
mub'rpax ——6 M. [pn
OCTHREHHH YKAAHHMX
seanunk AH puabTpu neoS-

o XOAMMO NPOMHEATE B BOCXOAN-
T LT WeM AOTOKC BOAH AKX CMECH
sonn W Boagyxa. [pomexyrok
BPEMEHM MEXAY IBYMS npo-
MbBKAMM  HAaWBACTCA  TIPO-
- naman, p RONRUTCABROCTLIO $uaspo-
nermﬂﬂunlulknmn::l:::wﬂnv"-"-ﬂ—""" ukkna 7. Ilas  npenorspa-
weHM  MONANAHMA  YACTH
HRABTPYIOWETO CAOR (08 BAKY-
yM B PE3YILTATC MHTEHCMEHOND POCTA TMAPABAHYECKOMD CONPATHANEHHE
BEPXMUX CNOCE HAL DHNBTPYKmMM MATEPHANOM HEOGXOXHMO MMETh CAOH
poOW ToamuHo# He Mexee 2 M. Ha puc. 6.2 npenc‘rnneu unbtp ©
LEHTPAIbHLM KAHATOM, P p 2 Tpy 6o,
¢ranTpa.

B .
Piic. 6.2, CACMB CROPOFO PHAKTDA C LEHTPRMA-
HuiM KAHAAOM:

6.3. DNALIPYIOWHE METEPHENM JEPHHCTRIR PHAKTPOS

FepHNCTHE MATEPMATM, MOUMCHAEMHE ANT 3ArPyakn BOROOYHCTHMX
GHABTPOB, JOMMHE MMETD HEOGXOTMMYIO (PAHYTOMETPHUCLKYIO CTPYK-
TYPY, ObiTb MEXAHMYECKM MPOYHBMM B XHMHUCCKH CTORKHMA.
Matepran noamen HMETb GOTBILYIO OTEPHTYIO MOPHCTOCTE M YAEABHYIO
TIOBEPXHOCTL 3EPEN, MOCKONEKY OT ITHX NMOKAIATCNER IABMCAT rPRICEM-
KOCTh $HALTPA  (Macca BEWECTR, X 33 onuH
GHNBTPOLHKN € COKHAUG MIOWARM (GHALTPA) H NPOAONRMTENBHOCTD
PRATpOUNKAA.  YACALKAL QOBCPXHOCTL  3EPEH  NPEACTAasAReT colok
QTHOWIEHHE CYMMaPHOHR NOBEPXHACTH IEPCH X OFBEMY MaTepuana, obuuHo
OKa oucHHBAeTCA KoahuunenToM QOPME dg (OTHOIIEHHME NOBEPXMOCTH
3€pHA K MOBEPXHOCTH  PABMOBEIMKOrG no ofwcMy mapa). o

et nyrem, ap scerna Gonsme
eaunmun. 1o dopme 3cpua nonmun 6wite Gamakk k Kyby.

Baxubim  RBAAETCH  MIOTHOCT  MatepWana. Ot JTOMO  3aBMCAT
HEOBXONMMAn WHUTCHCHBHOCTD MPOMBIBXN H MaKCHMANBHO AONYCTHMAS
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CKOPOCTH QUABTPOBAHMA MPH BOCKOARMIEM ABHXEHMHM BONA (B KQMTAKT-
HBX OCBETAMTEIRX).

H: pacnpocT i uaeTpy MATCPHAN — KRAPUCBRA
necox. KpoME necka MCMOABIyWTCs MATCPHANH, KOTOPHE NORY4awKrT
npoBacHueM NAPUETHIX (PAHYA 32BOACKOMO uzmouenun-—upoﬁneuuﬂ
KepaManT M WYHrH3MT. Beuay mux GoablicA NOPUCTOCTH M yaedbHOA
NOBCPXHOCTH TPHICEMKOCTE HABTPOR C TakoH 3arpyskod Goasme, oHu
obecnedaT 60AbWyI0 O CPARHEHHK) € KBAPUEBRM NECKOM N1POIOAKHTCAb-
HOCTh DRABTPOLMKAA.

Haxonst npuMcHeWHe MECTHEE QUABTPYIOWME MATEPHANW rOPEIHE
NOpOaH, BYAKAHWUECKHE ULIAKM, OTXOAM MCTALNyDPrHUYECKOMO npou3sai-
ctRa ¥ ap. B QuanTpax ¢ MnaBakiuci 3arpyskod Hapsdy € APYMMMH
Heroab3yetca CHHTCTHUECKHA MATEPHAT — NCHOROAKCTHPOA,
OdxbexTHBHBIMA, HO [OPOTHMM  MATEPHANAMM HBARKOTCA  apolacHud
AKTPAUNT M PABNKUHMHE MAPKH AKTHAMHWK YINEA 3ABAICKOND HINOTOBHEHS
(AT-3, BAY, IAY), pHC t ™ 8 CopY
$uabrpax. [IpH BHCOKANOPHCTHX Man:pnaJlax {(KEpaM3HT, AHTPAUHT,
AKTHEHBC YIIH) HEOGXONMMO yUMTHEATH HANAUME B 3EPHAX JAKDHTHX
nop, MNo3ToMy nepel BKAWYEHWEM PuakTpa B paboty Fpebyerca
CMAUHBAHHE 3ATPYIKH.

6"ICngrn':rna HEKOTOPHX  (DUASTPYIOMMK MATEPHANOB MpHBEACHH 8
raba. 6.1

Tabauye 6. 1. TIORSARTEAN QUABTPYIOHME MATEPHANOR

Hacunven [aphcrocts %
3 arkogTh
Marepian ""'r'j'c’:’k“ Tos™ | orapuran | saxpuiran
Ksapuenuh nccox 2,65 13 3642 [
AT-3 (xpymiocrs sepen |,4..20| 2.0 a5 ] 5
Mm)
Kepamaus mapH 500 255 | 06..08 | 60..10 2.02
LLnexy kuxeaesoro 33 14 “ 0

I'pauynoMerpuyeckine CBOACTEA UABTPYIIIKX MATCPUA10B Onpeae-
JSKOTCY CHTOBHM AHAAM3IOM C HCMOAR30BAHHCM KOMMNEKT2 KAnAGpOBas-
HEX cut. Kanubp onpeaendcrcs  akcnepuMeHtansHo.  UYepes  cHTO
NPOCENBACTCR ONPCACICKMOE KONKYECTBO 3EDHUCTOrS Matepuana. [(locne
FTM0 NOA CHTO momcuaeTcd Genwi auct Gymam, CHTO BCTPAXMBAIOT,
Bunaemuc Ha Gymary 3epHA NEpecyMTHBAKOTCR, onpeaenaercd ofmaf
Macca seped. Kanubp cura, M,

=10 (95:)‘ CAY

e M — CyMMapHas Magea 3CPEH, [i N — KONH4ECTBO 3¢PeH; p —
RAOTHOCTh MaTepHana, r/cm
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llna curasora awanuaa Geperca 1000 e Tenbua

APOMAITOrO H BHICY MaTepHana w TCA 4CPed KOMILIEKT
enT. OGH9HO o1d 3TOM0 MCnAARayeTes nabopatopamd arperat, oSopyao-
BAAHMA  3nEKT O 4 Ha CHTax pasHore Kasawbpa

3EPHUCTHE MaTCDHATH BIRCUIMBAKITCE H CTPOHTCS rpadHK CHTOBOMO
awanwia (puc. 6.3). Mo rpapany onpeaennwor di n dm (xaanbp owr,
uYepea Koropue nponuto coorBerctackHo [0 u 809 wmatepuana). 3atem
PACCUHTHBAOT KOXXDHLMEHT HEONHOPORHOCTH

K=dyoidia . (6.2)
R IXBHBANCHTHHA AHAMETP, MM,

100 3
= ©3)
4
e P, — NPOUEHTHOC COAEPAAHMC (IPAKLHA CO CPEAHUM THAMETPOM
.. Tipn 310M d; Onpcaengerca xax cpeaHundi kaanbp gayx CMEXHMX CMT,
do, dw, K dy, werslTCE  rpanyno-
METPHUCCKAME  MOKAIATEAUMK  IEPHACTOR
mMatcpuana. Tlo HopMam s Ckopux RILTPAX
HCNOARIYKICS PAKUHE £ KPYTHOCTBIO 3EPCH
0.5...2 mum, nprueM K=1.5...2, dua=0,7
12 MM, TOMUHHA CA0R ¢w|b-rpylomcm
Ma'repua.na —0,7...2 m.
| Xad  NpOWHOCTB  M2TepHata
} L T ThE) H
T 0e a0y 10 HCTY a0, A wx GepyT
Kanudp cum, wn npaMepHo 100 T NPOMHTOrD H OTCERHHOM
Puc. 6.3. pacmx cHronam marephana  xpyneocteie  Ganee 0,5 Mm.
M8 Marepuan 3acunawr b Ganxy, sanmssawr 150
M sond. Bawky Ha 24 u ycramarampaior B
mWOTeNb-MAMAKY, KoTopas BHnonHger 60 scTpaxueanuili 8 | MuK. 3atem
MATCOMAN BHCYMHBAKT W OPOCEHBAKNT ueped cura kaaubpom 0,5 w 0,25
MM, HaMeneuagMocTbi0 H23HBAKOT NPOUESHTHOE CONEPXAHHE MATEPHATA
no Macce, OCTABIIEECH HA CHTE O,E MM, HCTHPACMOCTBR — XOAHYCCTBO
MaTepHana, npOmMEAMErc 4CPE3  AAHHOE  CHTO. Hamenbuaemocts
$ueTpyomero MaTepHana He 0/AXHA npeanmaTe 4%,
AcTupaeMocts —0,5%.
XHMHUECKaT CTORKOCTE MATEPHANR O3HAHZCT, YTO OH KE AOXCH
PACTBOPATHCS B KHCIOMA, MENOWHOR H B HeATpanbHOR Cpeaax.

Tpr konbu 3acumawt no [0 T 4HCTOrO W CYXOro MaTepHana,
3anurar SO0 WA aucTWnMpoRaHRDE sonu. B nepsyo kanfy pobaman-
ercs 100 ma H:80, so sropyw — 100 s NaQOH u » Tperbio — 250 r
NaCi. Koabu ocrasnmior Ha 24 u B NOKGE, NEPHOANYECKH WX BafatTnas.
3areM 80na OTGHALTPORMBAcTCH, B (HALTPATC ONPEREAIOTCA CYXOR
ocTaToK, To W A KHCAOTH. XHMHHECKH
1o

Novucro vepes cumo, % s




CTOMKHM CUMTAETCH MATEPHAN, NPH xampou npupoct cyxom ocratka e
Mr/n, oK T
xucnor — 10 mr/a.
MonnepxneasomMe oM  COCTOST OOWMHO %3 rPaEHR  eThpex
$paKuMit, YCTAHABMMBACMELX CHHIY BBEPX MO yﬁuummcn KpYaHOCTR
B COOTBETCTRHH € Ta6a. 6.2.

Tabruyad.2. & Tosmuma caoe

Tonusus caos dparuss.
n

Beprvas rPAHHUA Ca08 107 kA GalTh 11 YPOBHE BepKE
POCTIPEALNKTEAHORA TDYOM. HO e Mevee 4em na 100 MM
asape oTSEpCTHA

TMipumeasnua . M uiiok sepen -n--
e Taon 2o 1.2 o TR 100 s

Mpu Tonusney GpaximA 10 . 5 MM S . ey

yuenwnmanor o 130 . 200 s 3. flno aracranenna tpybiaTod APEuARHOR CHCTE M YCTH-

HamAMpaeTca 80 ... 120 MM mATIC ZHA PUALTDA.

44. R " CKOpaIX HuARTPOR
Bas cbopa npodunw: W 1 pac # mogm
#a £A0 QHIRTPA  YCTAHABIHBAIOT yio  {pac )

cncTemy. HainauenMe 3ITOR CHCTEMB — BMOCTE ¢ no:uepxnamnmun
TPABHAHBMH CAOSMH NPCOQTBPATHTE BAHOC (QUILTPYIOMETD ua’repua.ua
A ofiecnieusTs P no eced

somu. [Mpu  moc dnst uyepes TEEMYIO
CACTEMY (OJACTCS K3K HCXQAHAd, TAK W NPOMBBHAA B04d.
B BpeMa AC 1

ccTeMn GOALMOND CONPOTMRACHHY W NOPMCTHE CucTemw. B nepsom
cyuae B pac sonu no

dunsTpa obecncuMBactcs OTHOCHTensHO Gonsmod (3...7 m) noteped
uanopa 8 nepdopaunn.

Hax6 WHpOXD TPYGuATAN IPEHARHAL CHCTEMA
Borbmore conporuanenus (cM. prc, 6.1, 6), COCTORMAS K3 KONLIEKTOP
W orecTanennit B sine nepdopuposananx TpyS. Mpu Gonemod nromany
$uILTpa  OTBETRACHHE NPHCOSAMMCHE HENOCPCACTBENHO K REIKHEMY
KapMany LERTPanbHOMO KaHana (cs. puc. 6.2). Mephopuposannue TpyGnl

"




ycrana B CACH B COUTRETCTRMM € PCKOMEH-
naumamn taba. 6.2,

{lpv  sopmanenak cnon
HEMOARKXHLMH, 8 TO EPeMA Kak GUIRTpylommit cnoft mepemommTca Bo
BARCMEHHOE COCTORHME W pacummprerca 10 50%. Onxako B qnpeneneHHux
Y B pe3y TE Moxer ITh TOPH3OHTANbHOC

cnoes ¢ nosepx -
BOCTH  GuAbTpylomero  MarcpHana. Ilosromy HcnomsaywTcs  Takxe

Puc. 6.4 penaknsie ran- M

6earparHANEE APCHAXHHEE CHCTEME, KOTOPHE MoAPAInensorcd Ha mene-
BHE B NOPHCTHE,

Lleneprie cucTemn cocTosT ArGO M3 TPYS, rAC B OTBETAACHHAX
BMECTO  KPYMHMX OTBEPCTHM HMEOTCI memd, b0 M3 meneswx
NPEHAXHWX  KOAAuKoB (puC. 6.4). Ilupwny mejch NPHHMMAKT HA
0,1 MM Meublie MHHKMANGHOR KPYAHOCTH 3¢PeN, T. €., KaK npaswiaq,
0,4 mm. Yame anMCHﬂﬂC! KOMTAUKOBWA APEHAXK, MPHYEM KOAN3UKH
crank, wiacrmacc (BTU-K) aau
Gapdopa (BTM) H XPEMRKTCR Ha peanbe X TPYBaM OTRETEACHHA W K
ARORHOMY AHY MOAQWIBTPOBOCO 1IPOCTPRHCTBA.

TNopucre cuctemp (puc. 6.5) npencrannser cofof nianTH W3
TIOMMCPEETONA, XOTOPHMH MEPEKPWEAKTICR KaHAAH HI AHe GubTpa.
n2




flopucrnitt noavMepberon WArCTORNMETCd M3 TPABHA MAM CRAHWTHOTO
meBua kpynHocTeio 3 ... 10 WM % anokcuawoll cxank I-20 win IG-16
mo NOCT 1058776 ¢ U nosuIT ao TY
6-02-594—80. CooTHOMERHE NO MACCE MEXTY CMONOH M OTBEPIMTENEM
10:1, uexny 3AMONAUTENEM M CBAQYIOMAM 15:1 ...25:1. Tlpn arom
TaK, HTO B NOTHMEPOETORE OCT2MTCE
mpu‘rue ci nopet. I" v OHHYI0 CMect AP nIOT
OCPEMEmMUBAHMEM 8 MEMANKE B TEYCHHE 3...5 MuH W 3amuaanr s
pazseMune hopM.

Hoeuam GuasTpa Momer GuTh BMMONHEN H B BHAC MOHOIHTHONO
MONMMEPGETORHOTO MEPCKPRITHS.

Oag pacxana L] Oz, paamepa
COOTBETCTRYIOMMX PEICPBYAPOB W, y
RymHyxo npomusky. Jing sroro Hcnoasaywr anbo pauubuue pacripe-
REMTENBHME TRYOH, YCTaHaBAWBAEMBC HZ ANO GMALTPA MONCPEMENHO,

==
i ] O | |

I

[ S T )
e VR B ’ 21
Prc. 8.5, lpeusmns ccres e aomcpterona;

| asmuaptrainas e asunah 1= Apenam — chopred
s { acpme e o e e 0. o mss oeins B
(- eyt it

rubo cneuwansube OpeHaxHWe kaanaukn {puc. 6.4, 6. B nepmom

crydae CAQH,  BTOpOA BApMANT —
Gczrpauunuun.

Hc! Te TIPW KBap-
uEsoM nec:e n Gunee n.ncmlux duroTpywommx Matepuanax. [Tpk Irom
rpebyerca NBHEA  OTBOR BOAH C
3arpyaku €  Meckoy. o5 o CTpy
sucrynom (puc. 6.6, 6. Tpn y dunsTpy
cnoR He 410 « era mep LTER YR

TPaHy TOMETRHUECKYIO CTPYKTYDY.
Tpn PUALTPOBAHHH BOAW ¢ BHICOKOH KOHUEHTPAUAEH DIBEIDCHEHX
MCMECTB, 4 TAKXE ¢ COUCPAAHHEM RENe3d, KApGOHATA KANBUWS H B
1a



APYTMX CAy4agx, KOTAA HA NOMEPXHOCTH Q;mnpa oépaaycrcn TPYAHOC

mAtHKa, TENHO K NP faTOK:
BCMOMb3YCTCA BEPRHLAY MPOMBIANA.

_ Han dutbTpylomunm caoem yCTawaniusaior CTauyonapHylo CHetenmy

Tpy6 wnm viocs TpyBy ¢ ., Hepe:

KOTOPWE NOR HANOPOM BWXORAT CTPYH 8OaW. [locne paspuxaeHms

NOREPXHOCTH CN0A NPOHCXOXUT NPOMBAKA GMALTPA B BOCXORAUIEM TIOTOK.

BOOK.
Ipw craumouapHodi Cucteme TPyGW ycraHzmnmmsaor Ha 60 ...80 um
;‘HNE NOBEPXHOCTH @MthVK)l“Cm woa, pﬂCmIHNE MEXAY prﬁaun

1000 MM, mexay areepcTHaMM B TpySe 80 M. Oraepcrusy
WanpamncHe BHH3 oA yerom 30° K mpmmuu‘ ACOGXAANMBI
Hanap B 'rpyq«mponone 30...40 m, nn Th BCPXHCH Ny i
3...4 afcm

1;9'6:1 MC YETCH NpH KPYCARX WAW KBAZPATHH A
(naomanpio 30 23 M B 1wiaHe duasTpax. Hacaak# npuxkpenngier
x Tpybe non yraom 25° K TOPH3OHTAJH C TAKMM PICYETOM, 4MTOOH Tpy6ia
Bpamanack  NOp ACHCTEMCM  PeaKTHEMHX  CHA CTpyn soam. HcoG-
mnumm A3NOp. npn FToM 40...45 M, HHTCHCHBHOCTh NPOMHEK

..0,75 nfc-u’
Tofinuya 6.3, TapAMETPM NPOMLMEN CKOPHIX HHILTPOR ¢ NlECAHOR IarpyIKoR
om
XapaAKTepUCTIRS 38IPYIRH DraLTps yw. | wocr
afeom trp, M gmmrpysomerc |
cnost, %
OAHOLICHHET € KPYHUOCTING, M. |
8 45
Ed
25
50
Mpnusxeysnne Birpumm ™ MewbuIsy 1
AOAMHATENBHOICTS.
[as npomuexs  GuabTpa 10AL3Y b [ RV

3a6MPACMYIO CHEUHANDHEM TTPOMBBHEM HACOCOM HI pcaepnyapa YHCTO
Bogu. BmecTO 3ITOMD  MOMMO MCTONLIOBATE BORY W3 MIPOMBIBHOM
peaepByapa, OTMETKA YCTZHOBKM KOTGDOMD HCKIOUZET HGOGXORMMOCTL i
NPUMEHCHHH HACOCA, Jlag NPOMBBKH KOHTAKTHMIX OCBETAMTENCH MOXI
HCMO/BI0BATE HEDUIETPOBIHHYIO BORY.

TEXHOMOTHE TNPOMEBKA (GWAGTPd cacaywmas (oM. puc. 6.1, o
TepeRPHBACTCE  MOCTYIUICHHE BoaW /4 M orsoa  Qmnstpata /.
OTKPWBACTCE OTBOD MPOMWBHOHA BoawW /J H  BRAOY2CTCE  HAZAWL
NpOMEBHOM BonM f2. War b H MTCABHOCTD ¥
pH  HCTH necka na T1abn, 6.3 «
YTQUHSIOT B OPOUSCCe akcturyataumu $uasTpd. B Cayuae npumeHeHus
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Apyrd4x MATEPHAIOE 3arPYIKM MR ONPERCNEHHH WHTEHCHRHOCTH APO-
MUBEKH HCOGXOAUMO NPOBECTH TEXHAMOTWHCCKHE HIBICKAHHA WIH MONb-
BABATHCA NAHHBIMH COOTRETCTRYIOMEN AATEPATYPH.

Tlpomusxy npozonxaior g0 Tex nop. noxa ppoMuenas  BOS2
CTaHOBHTCE MNPO3Pa: . 3arew B Ba TpySonpo.
sopax /2 H /], orkpusaercs M u yponcm BOAB MOAHHMAELTCE 1O
pacucthoit crmered. Tocae Iroro ueped aansuxky 9 HAMPaBAAETCE B
. KAHANH3AUMIO TAK HAIKWBaEMLA ncpluﬂ ¢uantpat. Korma xayecrso
.&ulmpa-ra Byner coor c I

" oK 3 Ha  Tpy orsona
dwabTpata I/, 33738 NPENSAPHTENRHO HA PEryAdTope HeobKoaHmylo
CXOpOCth GHARTPOBAHMSR.

Tpu BepxHelt NpomuiBke CHauana Ba 2 ... 3 MHH BKITIONAKT BEPXBIOK
aucTemy, 3aTem, He BLK/MOWAR Aepxuch, sKmoNaoT HIKAIOI APOMMEXY
W JOBODET CE  HHT h A0 y % creneAn
pacmupemﬂ dunerpylomera cnon. O6mas HNNI}!KKTCII&:NO(TD NpOMBRR

mHag X% B TPH oJrama: Gap-
SoTHPORARHE 3ArPYIKH CRATHIM
B29 NPOMBIBKA W OTMbIBKA :larpy:nm lonoi

llna cokpameHns pacxoAa BORW H3 coGCTBEHHWE HYRIW CTaRUMA
OpHMEHECTCE  CHCTEMA TIOBTOPHOTO  HCMONB3OBAHHE  NPOMBIBHNX  BOX
GuaeTpos. TIpH ABYXCTYNEHUATOR OUHCTKE MPOMBBHMEC BOIM HANPARAR-
10TCH B PCICPBYAP-YCPEAHMTEL A e orTyRa P
R fOI0BY OMHMCTHHX coopyXeHud. Ha crawumm neoSxomumo wmeT. ue
MeHEE 1BYX DE3EpBYapoB, NDHUEM OOBEM OAWOTO DEIEPPYapa AQNXEH
NOABONATH NPHAHMATE ACI0 BOAY OT NPOMEIAKH ORHOIO GKALTPA,

Mpa onHOCTYNEHYATOR OYHCTKE (TGILKO GUILTOR WIH KOHTAKTHME
OCRETAATENN)  HeOGXOMMMO NPOMUBKYI 80AY COOHPATE W OCBETASTR
B Teueune 2...4 u p OTCTONAWKE HENPOTONHOTD THNA.

Mpu Batuunn pi Het P X pol puasTpas
HA COGCTBEHMHE HYXAW CTABUMW  pacxonyerca 3... 4% soaw, nonaea-
€MOR NOTPeBHTENSM, NPH OTCYTCTBHH  NOBTOPHOMO HCNGTL3IOBAHHE —

. 14%. Cornaco CTpOMTENbHWM HOPMAM TIORTOPHOE MCTIOTbIORAAME
HEOSXOTHMO,

4.5. Pacyar cxopux dunstpos

O6mas miomags ckopwx GuabTpos, M7,

[]
“‘n,_,,,,,q,,_ 6.4
me Q— ocTh w/eyr; T —npo-

BODXHTEABHOCTD PAGOTH CTAHUMA B TEYECHME CYTOK, 4; ¥, — PacuerHas

L 15



CKOPOCTE IMALTPABAHHR MPH HOPMATRHOM PEXHME, M/4, (PHHMMaEMad
00 1aGr. 6.4, Anp — UHCAO APOMHEOK DIMOG BKARTRA & CYTKM Tpn
HODMANEHOM  DCRHME  PAGOTH  Jom = 0,06w!n, — yACIBHEE  pacxOA WA
npoMuexy omHOre dMALTPA, M/M’; w — MHTEHCHBHOCTE npoMMBKH,
Jl/:-uz, NpHHHMaCTCd N0 Tabr. 6.3 HAH HA OCHOBE TCXHOIOIHUECKHX
HCCNEROBAHMA; fin =S5 ... 7 MHH — NPOACARNTENLHOCTL TIPOMBIBKH; Tap_
BpeMd npocTod GKMIKTPA B CBRAH ¢ NPOMwBKOA. [Tpumumactca ana
80A2HOR Npomuekd 0,33 u, a1 poposoanymmoh — 0,5 .
QuanTp PaBOTAKT B HOPMANEMOM W QOPCHPORAMHOM PEXKMAX.

Tafiruya 6.4. Cxopocte npi " PORHMER
Ko- CropacTs pusTpo-
Duvsa-| Japyaes | Kpyn- dar (BN Tomunma stk M/4
oo a¢- vt He-
L 2 ™ copon: caog, M [ v wop- o
Pt HoctH K MLIRHOM | OPCHPO-
pommMe | RaHHTM
pemime

Onvo- | Kaapue- 5’6
€roh- | sk necox 6.8
Hue s..l0

Apobie-

nad xe-

paMIHT

Jeyx- | Kaapue-
enoh- | Buid necox
naie

Hipofine- | O.8..1.8 | 0.9...1.1 |1.6..1.8) 0,4..05 | 7..10 | BS..12
Hiudt ke
pam3aT wan
[BHTPELUHT
Mpumesanng:l.fp 50710 A2 KR wywa
€6 MCHLWIHE JMaueHME CXOPOCTER B 2, A ckopacth &y

YHECTE CRQACTRE HCKURUOR BAJIM, TEXHANOMMK) &8 OGPAGATER K REYIME MECTHRIE OCOBEHHOCTH.

M [y METEPHRNCE, HE A 2aHioA T86amMue, nposeaeHi
HCCACRORAHMA HEOAXOMMD. CAEAYET TARKE YHECT ONWIT IKCRLTYSTBLMM PMALTPOR ¢ NPEANQAa -
raeMutHH GUABTAYIOLUMMA MATEMATENH.

QopcHpoBaHHEA PCEKHM  HMCET MCCTO B TOM CAy4ae, CCAM Io-
NOAMHTEALHO K TPOMHIBKC UY4alTh @Hﬂlﬂ'wl FAXOAKTCS B  PEMOMTE.
OQHOBPEMCHHO MOXHO OTKAIOMHTE MA PCMOAT OAMH GmAbTD, CCAH MA
craHunn 20 20 HHALTPoB, M aBa ¢uabTpad, eciM OofWICC KOAHNECTBA
dunerpos Gogee 20.

MpONOAKHTENEHOCTE DHABTPOLMKAD 101KH3 B HOPMANLHOM PCXHME
Brre me Memee B ...12 4, B DOPCHPOBAHHOM PEXKMC H MPH NOAHOCTHIO
A np —ne Mexee 6 w.

aBTOMA
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Moy MOACIHOH MPONIBOAMTENBHOCTH CTaHuMn cebme 1600 Ms/c_v‘r
#3 CTaHUMM J0AXHO GpiTe He MCHCE ueThpex (uasTpor npu O>8000

MO/CYT MDXHO KQIHYCCTBO uabTpop b N0
dopmyne
np=0,543° (6.5)
npuueM 10KHO GuTh CofaKaeHo ycrosne
[
Vo=
o ©9

TAE A1 — HHCIO BHABTPOB, MAXOARMMECH B PEMOHTE.
TMrowaae oaxoro ¢uapTpa He aosxHa npeswwars 100 ... 120 wi
Ecnn GuabTpu paotaror ¢ NOCTOAHHOA cKOPOCTbIO (H/IBTPOBAHHA,
MAn PACHETHWM YPOBHCM BQINW CIEAYET NPEAYCMOTPET AONQIHHTCALHYK
aicaty Hpen. 370 HeofX0IMMO 449 MPHEMA AONONHHTEIRHOMO ofbeMa
ACIN, NOCTY Ha GHABTDH BO BPEMS NPOMMBKH
YacTH (HUALTPOR, M:

Yo
Hpon® o 67
)
e vo — ofmeM BoaN, HAKANAMBAIOWEICH 31 BPEMS MPACTOA OTHORPE-
MCHHO NpoMmBacMux (uibTpos, M, I Ag — CyMMAQHas  NAOWATL
QuAbTPOR, B KOTOPNX MPOHCXOAMT MAKOTLACHWE BOARL, M .

OtmeTka KpoMKH Baccehma PuabTpa J0amHa BwiTe Ha 0.5 M awtwe
M3KCHMATAHOMO YPOBHA BOAN B (PHAATPE.

B cayvae uc it Tpy6uaTod AperaxHOA
cHCTEME  6OJBLIOM  CONPOTHBACHHS AHAMETD APEHAXAOIC KOLIEKTOPA
NPRAMMACTCR 1O BCER LTHHC NOCTORNHHHA, CKOPOCTh TEYCHHA TIPOMMBHON
S0AN B HAULIE KOLIEKTOPA DOAXHA GwWTh He Mewee 0.8 ... 1,2 m/c, 8
Hauane nepbopHpoBanHmx TpyS  (oteeTRaenmn) — 1,6...2,0 M/c.
Huamerp oteRepcTH npHHumaesca 10... 12 mM, Hx ofwas naomans
RoaxHa coctaeuTh 0,25...0,5% or nnouwazk ¢HaeTpa. OrBepcTHR
YCTAHABAMBAIOTCE B ABA PAJA B (WAXMATHOM MOPSLIKE M HANDABARIOTCE
BKMA Noa YoM 45° K TOPHIOHTATRHOR MAGCKOCTH. PacCToRHWe Mexay
ocaMi otaeTeacHal 150 ... 200 Mm.

[lotepu Hanopa m ApcMaxHOA CHCTEME, M,

hat ( E) (68)

2 2

e Ve K W — CKOPOCTH TEUCHHE NPOMHWBHOA BOAW COOTBETCTACHHO B
BRUANE KOAICKTOPA B QTECTANEHHA, M/C;

22 (69
K,‘l* i,
lme Ko — Ko3DpHuMeHT nephopanam.

nz



(loreps “anapa APCHARMOR CHCTCMB KE I0IJKHI NpPCHLEate 7 M.
Mpu konnauxosoM apewaxe Ha | u? GUTBTPA HEOGXOAHMO VCTARORHTH
35...50 konnaukos. [lna pacuera MOTCPH HAMOPA KOMMAYKOBOMO
APEHAXA CKOPOCTR TEUCHHR 8 IMENIX TPUHAMACTCA ue McHee |5 m/c
ni~

Ha ApexaXHOM KO11€KTOPE AOAKCH ObTh YCTAHOBACH CTOAK-BOI-
AymRAHK AHamcrpoM 50 ... 75 mm (npu oAty ¢uabTpa 10 SO NP —
OfHH CTOSK, MPH naomaan 6arece S0 M° — aBa croska).  Boamymumx
75 ... 150 MM HCO6XONHMO YCTAHOBATR W HA MOABOASMmEM TPyGonposoge
MPOMBIBHOA BOIK.

llag  onopoxuecHHe  ¢mabTpa  npeaycMaTpHBACTCR  TpyGonposan
auamerpom 100 ... 200 MM,

XKenoGa HIMCTOBARKOTCA B3 wan CTanH
C NONYKPYIAKM WA TPCYrOARHEM THOM. KpOMKH Xc10608 AONXEH GhTh
CTPOMO rOPH3OHTAMLHE M B ONHOW ILIOCKOCTH, PACCTOSHAE MEXAY HX
ocaMH — He Gonee 2,2 M.

[uprHa xenoBa, M,
) 2
- —=__ 1, 6.10
2, K'[(l.ﬂﬂx)‘T (6.10)

me Kx=2 uau 2,1 COOTBETCTBEHHO NpPH nmykpyrnouaunu TREYIONLHOM
ZIHE; gw — PACXOA NPOMMHEHOR BOAH A3 OAHH XeA06, M /u; ax = 2Hx/ Bum
-l 15— 1 b T 00R; Hy —
BHCOTA BEPTHKAIEHOR 4acTw Xenobos.

Ino xeaobas gonxHo GuTs ¢ ykaowom 0,01 8 cropoHy obopHoro
kaEana. Jlwo Xamana goakHO GeiTh  HMIKE AMA  OREJIOBOB Ha

BeANURHY

&, 0,33,
Heun=1,73 (‘ﬁ) +02 m, (6.11)

€ Gun — PACXOA NPOMBEHOX BOAR MO KAaHANMY, M3/ Bus— mHpiEa
KaHana, npuauMaercs He menee 0,7 M.

Yposese BOAR B KaHane goaxed 6wtk Ha 0,2 M Muxe aRa xenoba,
NTO MCKTIOUaeT MOANOp NpH TEKCHMH BOAR M3 Xenobos B Kaman,
Paccroguie xpoMks Xeaofos oT Bepxa QUALTPYIOMEND CAOS B COCTOGRHM
£r0 pacmHpeHns JONKHO Burth He meHee 0,3 .

JIMHaMHaEcKan BRICOTA NOXBEMA MPOMBBHOTO RACOCA, WIH BHCOTHAS
OoTMeTka 6aKka NPOMMBEHOR BOAM, PACCUHTHIBACTCE € Y4eTOM crefy-
WILHX NOTeph  HANOpa: 1) B APERAXAOA CHCTEME  onpeacagerca
no  copmyne 6.8); 21 s cnoax o]
no dopmyac, M,

ho.ca=0,22H ca, (6.12)
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e Hnca — O6mAS TONMMHA MOLACPRHBAKOMHX CNOCE, M; 3) B dHasTpy-
©mMEM croe onpeaenscercd no Gopmyac, M,

hg.en=(a+bw)Hg.en (6.13)
Re Hpen — TOMUHHA ¢u.1z.7py-ouxcm caos, M: a=0,76; b=0,017; ocau
T8 necok . 1,0 mm, B 2a=0,85;

p=0,004, ccmm KkpynHOCTE KBapuceoro necka 1...2  MM; 4) B
AONBOASIMX KOMMYHAKAUAEX — NO METOAMKC pacyera TpyGonposoxos
HCXOAS M3 CKOPOCTH Teuexns sons 1,5 ...2,0 m/c. .

Heofxopnmuit ofbeM 63k MPOMEBHOR BOAW

Verp.6=0,12004 ey (6.14)
me A’y — naomans oanoro GureTpa, ml.

6.6, KOHTBNTHRIG OCRATRHTANK

KOHTAKTHHMMH  OCBCTAHTCIAMH  HAIWBAKT (KOPHC (PHARTPH €
GUNLTPOBAHHEM CHH3Y BBCPX B HANPARACHHH yOWBIOWCH KPyOHOCTH

acpeH H € Koar BOON TBEHHO MEpPEl 3arpyakof.
B XOHTAKTHOM OCBCTAMTENC B HAHMOAACC 4HMCTOM BHAC HMECT MCCTO
KoMTaxTHaa Koaryasuka. [lpi  Jram Macca x

BCLICCTB  3ANEPRHBACTCA B HHXHHX  KPYMHOICPHHCTHX ¢pakuuax,
Tonaua xoarynguTa HENOCPCACTACHHO NCPCA 3arpy3koi npenoTBpamaeT
D6pai0RAHMC B BOAE KPYMHHX XIONBER, CNOCOGHHX GHCTPO 3ACOPHTH
¢unstp. B peaymsrare rpnaccuuocrh KOHTAKTHHX OCBCTAHTENEH o

c ob ¢duasTpamu  meime. [loramy Ha
KOHTAKTHHC OCBET/HTENH MOXHO NONABATE 804y C COOCPRAHHEM
BapeleHHNx BemecTs A0 120 mr/a u usetnoctsic ao 120° Nlawuoe
OBCTOSTENGCTBO  NOIBQIKET HCMONB3OBATR RN  OCBCT/ICHME H  obecn-
BCUMBAHMN BOAN OAHOCTYMEHWATHE CXEMH OWHCTKH ¢ KOHTAKTHBIMH
OCBCT/IHTEASMH, KOTOPHE K TOMYy X€ MCHEC YYHCTBMTCALHNW K Kone-
6aumMaM TeMMepaTYPH H IRENOMHOCTH HCXOAKOH #0AbI.

B mactoswee mpems B CHIL npumenssor gsa HA2 xnuraumx
oceeranteaci: KO-1 — 6ear i daasTPH ¢
c60pou rIbTPATA H NPOMWBKOH BOAW Xenobamu u KO-3 tbwlnpu

CNOSMH, C Y WHDA € HAIKHM
mpu:oHTaJlbnuM OTBOAOM BORH uCpe3 OOKOBOH BOAOCAMB € HECKAy-
NABAMRAKOWHM XCA0BOM (pHC. 6.6).

Tepen  KOMTAKTHMMH  OCBETIHTENAMH  HEOGXONMMO  HMCETB
MHKPODHTETPE M BXONHHC Kamepul (oM. puc. 6.13). Llens xamep
JAKNONACTCH 8 YAUICHHH HI BONB BOJYXA, CPAAXKHBAHHH BOIMOMHEIX

MAPABAMYECKHX  YAApos, CO3RAHME ueobxogumore  ans  paBorm
¢u.nu-pa 3anaca HANOPA, OGECNENCHHH CMCUIHMBAMMA BONW C PEAreHTaMu

KOHTaKTa.
BxoaWas kamepa npeacTamascr coSoit  BeprMKAnbMmi peacpuyap,
B poM BpcMS  pel BOAH NP Tca § muA. TpeBy

19



PAIHHUZ  yPORHEH BOAK, M,
OCBETNHTEAE OTPEAcNBETCd KK

BO BXOAHOH KAMCPE M B KOHTAKTHOM

H=08AH 5 +h,, (6.15)

rme AHn,— npeaensHas morepr uanopa a KO, npuHHMacrcs pamnoi
ofmeA TOMHHE €109 3ATPYIkH; A — NOTEPS HANOPA HA NYTH AAUKEHHS

laAu Of KaMepm 0 3arpyakd.

TaK H

L] o

xax
xuln'anucm ocsernwrens KO-1

) -

Prc. .6 KOHTEXTHME OCRETRWTE N
;—vm 4 KOhT — mmm wemana s

emrrensnah 1 ﬁmpman ‘nanane NS
iy .5’ met, o

L rponasnnk Mgy
wof mamt; 7—mmlml npe :
perpesetimenn 7,&-,.". ~avaye: 9

Ty 10~ e

= crpyensny
frovwoe

NONAITUACHOBNE TRYON C OTBEPCTHEMH AHaMeTpoM J ...
ana 8
. Paccrogame OTPepCTHA B Kamaom
.0,2 M, cyumapras xx miomame 30...

NOXEHHHMA Wa Tpyfax s ama
HANPARNEHHLMH BHHI NOA YoM 4.
pray 0.1 ..

Ho# rpv&-«amn pacupeacnnTeas-
MOH  CRCTEME € NONEPEYHEMH
6

pe:
mropkamu (puc, 6.7) carnacko
pekoMeRnaoHaM  Taba S. B
KO-3 paanemsuue pacnpe-
AenwtenpHue TpyGu ang BOAW H
BOANYXAd YCTAH2BAHBAXOTCA mNaNc-
pemenno. flna pacopencaends so-
AN HCOBXORMMO  HCIDNBLIOBATH
1Pyl guaMerpom 10 100 MM w
¢ orsepcrisamu 10 ... 13 mM, pac-
AONOXCHHMMH MO HHXAEH o6pa-
3ylomei TpyGnt. Cropocrs
ABHXEHHS BOAW HA Bxoae a TpySy
RONXKHMA npH MAKCHMAThHOA
HHTCHCHBHOCTH TIPOMMNBKH coc-
yasare 1,2... 1,6 m/c. Paccro-
aHHe Mexay ocamH TpyE 250..
‘MM, OT HH3a TpYG 10 xuA
OCRETAHTEN S 150... 170 mm,
mexay ormepcrusmd 150 ... 250
wM. Obwas naomass orBEpCTHA
nonxHa Gurrb B npeaenax 0,18,
0,22% OF nACmadM OCBETAMTEAR.
flag nopaun sozayxa s KO-3
(gHMEHTIOT AMPUATHC
5 MM, pacno-
MaXMATHOM [IOPIARE H

35% or naowanm

nonepewHoro cevenns Tpybu. Ckopocts ABUXEAMA Boazyxa B Tpyfax 10

«.. 20 m/c, ma amxome w3 ormepcTuAi 40...

50 m/c. Tpy6w nas nosaus

BOITYXA YRAANWBAKOT HA OCPEBINWOM NoAKnNaake Tonwmmmod 25 ... 40

MM Ha AS0  OCDETAMTENY

M xpenst

XOMYTasM K NODEPEHHO

PACNONOKCHHOMY IDBEAACDY KUTH APYTOA ONOPE, JANCAWBACMOM B O

OCRETANTENS.
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Tabruyu 6.5. L Py CHOTEN B ocacTanTesed

[ Paccrommme, Ny
Ruanerp Omouserue
TRYS OTUETR- | CYMMAPUOR M0~ Ly ocume | G wia | o nuaa wo- | memay nones
Beumdi, Mu
ocaeranress | posnaocm | pewnmmn
! 20 HH3E uTTO- oy feperopon-
i pox MM
15 240... 155
100 300. 170
125 K 350. 19
150 0.22..0,24 440, 20
N pw e anue. [uauerp OrmcpcTA tipumnBerca 10 ... 14 wut, !

Jng ofecneuenud BOIMOXHOCTH DCBMINN  MATHCTPAALEHA KAHAN
panxen 8o Beex KO umetn seicory He medee |5 M 4 mMApuHY He
Menee 0,8 M.

CHCTEMA HHIKONO OTBOZA BORK C NECKOYAABMHBAOUHM KENOGOM (CN.

‘pHc. 6.6, O paccun no p Tata. 6.6.
3arpy3ka  XOHTAKTHmIX OCBETAHTEACA NPOCKTUPYETCA MO PeKoMe-
maungM  Tabn 6.7. O6wad TonmMMHA 3arpy3kH NPUHHMACTCd 0O
3 m
Tabruya 4.6. Cacresa " C menoBom
Pacxon npoMeHOR 807k Ka | M AojaCAHSS
Bricotuoe pacnanamerme I CORMECTHORM NORAHE BOT M CMTYXS .
Alcm
10 15 20 25
PaaHOCT, OTMETOR PEPEHEA 1 KHRHEA SpoNOK | 170 210 260 220
BONOCAHBA, M
PAIHOCTE OTWETOK MEXIY BEPRHHMH Kpow-| 20 0 0 2
SAMUA SOIOCTHRA i LLITKE, MM

191 M€ 4 H M€, FA30P MEMTY HMWHER XPOMKOR LWHTES H MOAOCTHBOM NPHHIMAETCE 15
. 20 M. PACCTORIHE O HHOKHER KPONKN BOLOCINMA 10 LikTX —'30 ... 4D MM, ot scpuuch
KpoMKn s RO yposud necas — 50 ... 100w,
nd NpOMMBKH KOHTAKTHEX OCRETTMTENER MOXKHO HCIVIA3ARATE
REPUABTPOBIHHYIC BORY, CCIM MyTHOCTh BONW He mpeawmaeT 10 mr/na
B8 konu-smiexc e Ganee 1000. Pexum aonguo npomsieky KO-1,
npuunmaetcs no  taba. 6.8. BonoBoanywwas npomseka KO-
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NPOH3BOAKTCE B TPM 3Tana: GapborupoBanne 3ArPY3KM CRATHM BOILYXOM
1...2 MuR ¢ wnteAcusnocTeio 18...20 a/c-mM”; cobmecTHas BORORC3-
AyMA3g NPOMHEKA 6...7 MHH NP HATEHCHBHOCTM Moaaws soatyxa {8
.20 afc-m” mopomM 3...3,5 a/c-m*; npommiska sonost S...7 mAmM
© uBTCACAREOCTEO 6 ... T A/c-m.

Tatrusa 6.7. Buliop MIPy3Ku KOHTARTHMY OCRETINTELR

Kapaxrepcns sarpyicn Tonutwms caoes. um
KO-l K0-3

KpynHocTs 3¢peil (paKURH GHIRTIYIGINErD MATEpHANA b
| nopnepmnessonuex cnoes, mm:

0.5..0.6
1,0...1,2
0,8...1.0
L0, MM 1,0..4,3

CXOpOCTH (PHIbTPORIHKE RA XOHTAKTHMX OCBETIHTEASX MPHHAMA-
'3

2) npy OTCYTCTBHH NOANEPXMBAOWMK C/OEH:
B HOPMATLHOM DEXHMC 4... 5 M/«

B dopciposannom pexdme 5... 5,5 m/4;

6) npH HANNUMA NOAACPXHMBAKIMMX CNOEH:
B HOPMATBHOM pexiume S...5,5 m/y,

8 GOpCAPORAAHOM pexume 5.5...6 m/u.

Tatiuya 6.8. Pexun apovssn KQ-1

Noxasarenn Konuvecrso
T1pOAONKHTENIIOCTS NPOMBIRX W, Mt 7.8
HiserescunnocTs iponias, 2/c -n2 15...18
0CTH CpOca Mepsord d . ab:
1Dk WCAQNMAI08RMMH BHtbTPOREHHOR 0N 10...12
apu s 12...15

CxopocTs BOCXOZSMEre (HABTPORAAHA OFPARAKYABACTCE TpeBosanuem
AHAIMHYECKOA YCTORYMBOCTH 33rPY3KH, T. €. HCOGXOAMMOCTEIO 0ec-
neunTs b 3cpen B noroxe soam. [Npenensuas
floTepd  HANOPa JKMWUTAPYETCS YCIORHEM CTATHYECKOH YCTOAHMBOCTH
3ArpysXR — PajHMUA CHA rMAPOCTATHHECKOMO JABACHHE HA CJIOA 33rpyakd
1m




M3V i CBCPXY A0AKHA OmTh MCHRUIE MACCW 3arpydkk 8 Boac. [laodromy

KO MCronk3ykrcd KBAPUCBWA NCCOK M APYIUC ILIOTHMWC MATCPHAAN.

PH KBAPUCBOM OCCKE € VYETOM cro fioThoctd 2,65 r/em” ycnoswe
feratucekod  yCTORUMBOCTH 3arpydks cui¢ cobanaaerca npu  narepe
{AATIOPA, HC TpPEBWmAIOWCH 0BTy ToARHY r_nm

Hannwit veaocratok KO, a Takxe c
[YRANCHHCM M3 BORW BOIAYKA ACpEN 3aTpyIkol, ycrpaxeuu 8 KOHTAKTHHX
ipuasTpax, B KOTOpEX Bona dMTRTPyeTca ceepxy BHMA. Oaxako 3ech
J0BECTIEUCHHC NPRAUIANG  GUASTPOBRAKUA B  HANPARACHHK yBupaowed
IKPYNHOCTH 3CPeH TRCOYCT HANMYKA MHOrOCIORHOR 3arpy3kH, NPHUCM
SLMOW HC ACAXHH TICP ThCE MPH BOC > . Kpome
,TOM0, BOJHUKAKIT KOHCTPYKTHBHEMC 0pOGASMB  GOAQYH  KOAryAdHTA
{nenocpeacTeenno nepen 3arpyakod. QGWMHO ITO AENAETCA  YCTAHOBKOR
;Mal PUABTDYRMHUM c10eM TPYGUATOR DIACMPEICNHTEABHOR CHCTEMEL

B nsyxnorounbx HHALTPIX  BIBC-
WHRAKEE BOJCHCTBAC HA 3arpysky Boc-
XOARUIErD NOTOKA KOMICHCHPYETCR TeM,
4TO 4ACTH BOQM MOZACTCA CBCPXY BHKI.
JpeHax  MAKOAHTCH  BHYTPH  3arpy3ku.
JlayxnoToNHHe GUILTPN MOrYT GuTh Ha-
TIOPHEC HAM CAMOTEUHMWE, KCMOMBIYeTcs

wm ymuas

Jlansue GUALTPN NPHMCHAKT B OCHOBHOM
NS TIOATOTOBKH TCKHWMECKHK BOA.

6.7. Hanopusia GHIRTPR

CepritHo  BHINYCKAKTCA KaK  BCPTH-
KATbHNE, TaK K MOPHIOHTLIGHGE HANOpP-
AHE  OCBETANTCIbHWE  duabTpu.  Oun
APEACTABARIOT  COBOA  MeTanmmueckue
pesepayapm, 0bop,

PACNPERENNTENHOR CHCTCMOH M HCOB~  Puc, 6.7, Cema naniopvoro unga-
nod

TPY P
GHABTPE  COINAETCH  MIAGHTOUHOC AAB- b fonchyshi 2o miors ane wawrems
JEHHE, AOCTATOYHOE ANS DHALTPOBANMA B i;;;':ﬂ_’_fﬁ:; ol
BaneHeAmeH NomauH GUABTPOBAHHOR BO-  fiepsom Guastpars,
za norpebutena. 3o nodsommer orka- :ﬁﬁ‘;ﬁ:ﬁ:ﬂ:’,‘:ﬁ?ﬂnq@
3ATHCH  OT  HACOCQS  BTOPOTO  NOfbeMa. siasalk KpaH € MakarieTpaM
QuasTpH  WHPOKO  OPHMCHAIATCR AR
OCECTAEHKN, ofecuscuWEanns, obcaxe-

BOA HA eGo. 1 HOCTH, Aag
OWMCTKM BOA MIABATCABHWX GACCeMHOB, AnA HOAIOTOBKA 80AM B
TPOH3IBOACTBCHHEX UCARX.

Ipenax Hanopuux GUALTPOB OBEINHO BHNQANEH H3 UICAEBHX TPyd

Aan (5] choes. 3arpyaka oaHo- W
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Duc. 6.8, Bepruxasssiifl uanapuuiil GuineTp C 5010800y NaMMEKON:
1 . Ty -

it
3 o funerpeta: 6 onopncus Guakpe 7 — nomwn
sopawes: 10~ caa rrapuae; {f — pacnpe.
- ul 10 wa rpasen: 15 —
cHETama porAym

ReyxchoiHas ofmed Tatmmmod# | ... 1,2 M. Ucnonvayercn somuHan wam
y " KOHCTPYKUHR GWILTPOR € MOX-
chogMd U ¢ TPYS C ApeHa kHOR

CHCTEMOR.

Ha pnc. 6.7 npeacTanieHa cxeMa BEPTHXAAbHOM HAMOPHOIO hMALTPa
Manoro phaderpa ¢ np BOARHOA A, Ha pHc, 6.8 —
cXeNa thrABTPa ¢ Y f. H3 coob % yaoGeraa

60, % gHameTp GuabTPOB MPHHET A0

3.4 . TMromane GuanTposanna Taxoro uavrpa cocraswr 7,1 n°. Ilpu
ONPEACACHHON NPOHIBOTHTENLHOCTH CTAHUHH 310, OHAKO, (PEAMOAAraeT
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Tafiauya 6 9. Gurepon
Husmenoaamme Awaserp, | Crposrens: | Harpysou-
Suantpe Wedp MW HES RMCOTR, | MBS MRCCR, T
~
Ocaetnpremum ©08-1,0-8 1000 2964 4.0
BEPTHELIBHMA DOB-1,0-6 1000 3040 s
1400 1392 5.8
1500 3157 3,5
2000 3430 150
2600 4015 28,0
3000 4385 7.0
3400 4545 s0.0
OcaetanTencuni ®OB 2K-3.4-6 400 5500 70.0
|meprucatsunn asyxea-
epumi
Ocaetnurensusi ©O8 3K-3,4-6 400 7060 102.0
scpTHRLISHLA Thexes-
HepuuA
Ocweravrensmnil DOr-3,6-5,5 3000 4830 62,0
raoHTRMBHMA 5510
DOT-3.6-10.5 3000 4630 1.6
10500

HamMuke Gorbmora xamuue-
crea  Gunvrpos. B arux
cayuagx GBofee uerecaod-
PadHMMK  SBANIOTCA  TOpH-

30HTaNLHEE HanopuHe
GHALTPE ¢ AIOmAALIO 2
¢wrnrposannd g0 30 M.

B rabar. 6.9 npuscacHu
OCHOBHHC HAHHHC CCPHAHO
sunyckacMux 8 CCCP na-
NOPHHX  OCRCT/IHTENbHMWX
¢GurabTpOB,

6.0. CamonpommiasiyHecs
DHATDM

Ha puc. 6.9 npuseacua
CXEMA CAMOTPOMEIBAIOMIENO-
ca  GuasTpa, KOTOpHIA
BKAION3ETCd HA NPOMBIBKY
ABTOMATHUECKW TpW ¢paba-
THRAHUR cUdOHA.

Cudon 10 skaovactcs
8 paboty npd nOBHIICHHM

k

Puc. 6.9, Cancnpamuuatoufics drnsp:
; 2 — pooHas d —

4 ottycaan oyt I n

yroutnh enal; 7 — g

pempEyep npomsiEnol wagy
asuen
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YDOBHE HMCXORHOM BOAR B KONOHHE 2 10 BEPXHER KPOMKH CHOOHA »
PeaynbTaTe POCTa NATEPH HANOPA 3ArPYIRAH.
Jna npoMuexE HCNONL3YETCS DML BOA M1 peIcpayapa
13. Cudon suxmowaercs TCa Npr
yposug s peaepayape /3 ao swxHero kowna tpylkm /1.
Perynuposounag apmarypa orcytcrayer. [lpumensior grg rpyGoi
QUUCTKA SOAHL.

69. @ < “

B ¢u.nbrpu c naasalomed 3arpyskod (O13) npumesmor rpa-
€  MATCPHAMN, HAPYXH3Y NOBCPXHOCTE

aepen p noxpu’ra naenkod.  Xopomme
PedyABTATH nOAYMEHN NPH  HCNOAB3O-
BAHHH IPAHYA NEHONOANCTAPOA KPYmHO-
creio 0,3...6 MM, 2 TaKXE DIYHrHIHTA
¥ KEPAMIMTA NPH COOTRETCTBYIOMCM BAMO-
TOBACHMN PAHYA ITUX maTepuanos. Pas-
PaBOTIHH  PAATHUHEE KOHCTPYKUMA HA-
NOpHEX, CAMOTEMHMX " KOHTAKTHRHIX
3 O3, Tonomua duasrpyiomero cnog

. NpHHHMACTCE a0 1,2 M, CKOPOCTS
PO n GUALTPOBAHWE B 33BHCHMOCTH OT HAIBA-
SN uenns  uastpomanmor soaw Ao 20...

\&@g: 28 m/u. OcuosHoe npeumymectsa HI13
'y 33KNIQUAETCS B OTCYTCTBHH  PCHARHOR
Puc. 6.10, Cxenia imTpa < inanass- CHCTEMB B TOKE ICPHACTONO MATEPHANG,
uief Jarpyaroh: UTO 3HAUMTENBHO yNPOULAET PErcHEPaLMI0
1= fogen wempiol wotu: 2 waawpyot saroyagy 4 ee
pumrp J—wrpy i {— oraan duskTposs JUCNAYATAUMH.  [1pOMBIBXA HALTPA —
R s e st i cncpx; aHu2 (pu:.‘?lﬂ). MI¢HPOM::K|I
WCNONL3YETCS OfbeM BOgW HAX (AALTD-
YIOmMMR MaTepHanamn. [IpOMEBHOR HACOC
He Tpefyercd,  JOCTAaTOWHO OTKDHTB IBREKY Ha Tpybonposone 5.
Wnrencwerocts npompiakn 10... 12a/c-M°, mpopaaxutenrnocts — 3 ...
4 smH, ITo CPaBHCHHIO €O CKOPHMA (MIbTPAMK C DecudHoit 3arpyaxoft
y ©N3 6 T b, 4TO Th CXOf
GuabTpOBaHNA M nopasaTh Ha GUABTPR BOAY C &mbmeﬁ xoHyenTpaured
BIBCMEHAWK BCIECTH,
Ochopras  ofnacts  npuMeneHua OM3  cenncroxolsficraeHHoe
sogocHalxeHme.

4.10. CecpxcuopocTrbie unLTPL

N KMX BO1 HAmAM

CTHHE G 6 OpH CKOPOCTH tbn.nh'rponanun
10... 25 m/u. Beuay &nhmoﬁ CKOPOCTH QHALTPOBAHNHS B CBEPXCKOPI-
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frr ux  punsTpax T Guctpas 3arpyaks, To

fpefiyer  wacrax noItoMy paboToR  TakEx
BTPOE NOAHOCTBKO 3BTOMATHIHDOBARO.
Caepxc dnasTpH THna (puc. 6.11) npame-

HOIOT nEM  NpOM3BOIMTEABHOCTH no 150 u/u. Dunsrp npencramnger
goboRt peaepsyap ¢ YCTAHOBNECHHOA AHYTpA u.u.rlmupuuccxoﬁ XAMCDOR,
TIDOCTPAKCTBO MEXKY CTCHKAMR PEICPBYaPa B KaMEPH  PAAENCHO
BCPTHKATLHEMH MEPENOPOAKAME R BOCCMD CEKUMA (OTTCKOR) C rpasuino-
mecuakod 3arpyaxofl. Bpamasoammica naTpyGoK NOOUEPENHO OCTIHARTHEA-
CTCH  MEPCa  AEPXHHMH  (CACH MK
pxhamu. B peayawrare  Gamsmoro
W3CLTOUHOID NaBneHHs B (MALTPE
MAHHKA OTCEK BKNIOYAETCS B PO~
MHEKY, OCTANbHHE OTCEKH NPONOA-
xaror paGorath. TIPONGARHTENBHOCTD
[binbTpouskna xaxaora orceka 10
p(HH, (PONGIKHTEABHOCTY NPOMKBKH

MHH,

CrepXckOpOCTHNE  DMABTPSE
B3rOTORAGKIT AMAMETPOM 10 3 M.
Fipu SonswoR NPOM3BOAMTETHHOCTH

T~
ke dwibrps  Garapefimoro twna,
COCTOS LIAE Hl OTAcALHHX Hanop-
Hax $uavrpos, CBE3ARHHX
CAMHEM TWIPABAMHECKHN  DEXHNOM
W MUCTAHUMOHHBM YTIPIBNCHHEM.

i, 6.1, CrepxcrapocTioh Guasp
cexumonnoro runa cucresw T. H Hi-

611, Reyrcryncndaroe « .
PUsLTIpORAHHE ! —nopsws _ mcxognol  eages;

Tp# nayxcrynenvaTod ouRcTke
NOBEPXHOCTHRIX BOJ € MAnHM conep-
XKQHHEM B3BEIEHMHX BEMECTD B
HMHUX YCTOBMSX WOTYT BOGHMKATE
sar [ Y
npotecca KodrynauMd, 310 mpexac BCETO (KATNBACTCH H2 pabore
orcrofiunkor u  ocsetnntench. [loromy npH NOCTATONHO IAHHHOM
HHIKOTEMNEPATYPHOM [CPHONE M NPH CONEPRAHMA B BONE paBeccH 1O
300 Mr/n n MakcHMANBHOH UBETHOCTH A0 250 rpan pexoMeHnyerca
MCTIONB3OBAT METON ABYXCTYNEHROIO GUABTPOBARMS NOBCPXHOCTHRX BOA
(pre. 6.12).

B xawecrse MabTPa nepBod  cTYNepH OOWYHO TpPHMeHSeTCa
KOMTaKTHNRE oceerautens KO-3, paGoraxmuit 33 npeneaamn csoero
3QMHTHOMO NEACTEHS.

OCHOBHHE NPCHMYILECTBA AAYXCTYNEHVATOr0 (GRALTPOBAHHA MEPER
KAACCHMECKOR NBYXCTYNCHHYATOR OYMCTKOA (OTCOARMK “AM OCBETIMTENL
€O BIBCHICHMMM OC2AKOM, GWABTP) cBORATC X Oonee BHCOKOMY K
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Puc. 6.12. Rayxcryneiciatoe dunetpasanue

! T kTy L crynenn 9 — aaon cumieHaR sazh A 4
crablummuy ] 1eq=nue scero roma xpdexty oumcrxd. Kpome Toro,

Py ., COK ¥ pacxox
mnry}ulm nnmlmn 803MOXHOCTD 60Age MHOXO YNpasasTh NPAUECCOM
OUMCTKH MYTEM BaDLHPOBAHHY TOMKAMH BBONA PEATCHTOB B HACTOTOR
NpOMHBKE GHABTPOR 1-H CTYNEHH.

Bo KaMmepu 100 Kak XA0p, KOATYMSMT,
GAOKyMHT, Tnepen QUIbTPaME 2-A cTyneHH eme pa3 ROKYNAHT H
B OYHIIEHHYIO BQJY BTOPHHHO XJIOP.

B dmnbTpe 1-A cTynesm ucnonsayeTcs 3arpyaka M3 KBapUEBOTD NECKa

C IxBMBANCHTHLIM AuameTpom 1,1...1,3 MM TosMMHOR caod
2,2 . Cxopocte rnsTpoBaus npHsHmacrer 5,5 ... 7.5 m/u, pacuernas
b PRIART| na 12 u.

DuabtpaT 83 (PunbTPa 1-B CTYNEHE  YCPETBEETCR ¥ HANpamASeTs
Ha PRABTPH 2-A CTYNEHM, PaCHeT KOTOPHX MPOMCXORHT MCXORE HI OGMmMX
TpeboBannn (cu. § 6.5).

6.11. DunuTpoRakke 4YEPEI CAOH OCApHa

Mennennue Guabtpel. Mennenuui ¢uantp npegctasnser cobol
Xene3o0eTORRUIA peacpByap w1 BHTSHYTOR DODMM (muguma [0 6 w,
Anuua a0 60 K), oSycnoBreHMOR <NeuMdAKOR DEreHepaUHH 3ArpyIKH.
OHABTPYIOMMA MATEPHAA — MENKOICPHHCTRIA KBADUEANA NECOK KPYOHO-

e 0,3...1 uM, TanmsHa chog 0,5 . Kpone TArY, HCNAABAYKITCA
rPABHAHLE NOAIEPRHUBAOILHE CAOH prnuocruo 1...40 MM npu oSmeR
Tosmane 0,25 . Jpenax x TPYS Wwrm

NOpHCTOro GeTOHA, npH TACmAmW dnuu'rpa a0 15 Mm* (unsTpat moxmo
colHpaTe npM TOMOMM NOTKA, YCTAHORNEHHOD WA JHO QRILTPA.
Pacyernas ckopocte ¢unbtposasug 0,1 ... 0,2 m/u, TommARa c108 BTN
Han 3arpysxoft 1,5 s
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B otamune OT CKOPHX # CBEPKCKOPOCTHHK (JHAGTPOR B MCANCHHBIX
PUALTAX NPCHMYLIECTEO HMCET MLACHOUHOC mmnpnnauuc. e ocHoa-

Hy©o ¢y PrALTpa naeHKa wa
o6m:y|omanca HA TOBEPXHOCTH CNOY IEPHACTOND Ma'mpua./la‘
B MACHKE M B PALTArAKT OPrAHUYECKHE
BCIECTR, B PEAyABTATE ITOTO MOCNE MEANCHHMEX (HALTPOB B BOAE
CO,. Ba. TBO MHHEPA Be-

WECTE o npnuexymlﬂmx TIPOTYKTOR DPACTala OpPraHHYECKHX BEWECTB
JANCPRHMBACTCA B CAMOM MIIEHXC M BCPXHMEM C10C 3CPHHCTONO MATEPHAIA
ronmuaoit 2 ... 3 cm. Bnaroaaps GHoaorMueckkm npoucccad W Borammoit
LIOTHOCTH TLIEHKH 8 MCLTCHHEX (PuabTpax 3aaepmusacrtcg a0 99%
BaxkTEPRR, IHAUMTETDHO CHURACTCR KORUCHTPALME PACTBOPCHHEX B Baae
OPraHMYECcKHX BCWCCTE,

Has TENBHOCTH B BOHE pacr #
xucaopon. Mpu xouuentpaumn O) vume 0,5 Mr/A HAUHHAOT PAIBHBATHCR
AHAIPOBHEE APOUCCCH, CONPOBOXAINUINECE PACHANOM  MHAEPATBHBIX
coned. B peayanTate B BOAC MOrYT OKA3ATRCH COCAWHEHHS, BRIBIBAKMLINE
nossaerde 3anaxos  npuskycos (HiS, CH. W ap.), a takxe Tokcuunne

| BemCCTea.

Tneuxka obpa: Ha T™H CAOH B TEUCHHE
HECKOMIbXKX 4acoB noule sKmoNeHHa buabTpa 8 pabory. CoapeBaHHc
GHOIOMUECKH AKTHAHOR TUICHKH JLMTCA HE MEACE 2 cyT. B aasucumocTv
OT CROACTE HCKOAHOH BOAH (PHALTD MOXCT paborars 6ea percHapauMH
3ArPY3KH HCCKAMLKO HONCS,

PercHepaums 3arpyakH MELICHHOM PKALTPA MOXET GhTh MEXAHHYE-
€Kag WAH CMAPABAHuEcKas. [IpH MEXaHuuccxoff percHepaums YpomcHe
sonel B thuantpe onyckawr Ha 20...25 CM HHXE YPOBMR necKa H
CPE3aT RPYHUHYNW A aar #  cnodt  necka
TommuHol  15...20 mm. Beirpyaky nccka H3 GuabTpa RPOHIBOANT
IXEXTOPOM, MOCTE NPOMBIBKR MECOR MOXET GHTh CHOBA HCNIOAKIOBAH
19 3arpyakH.

OxonuareibHag  pel 3arpyaku obpariod

f ¢ HCl npaxbu, eomu. Pacxon npo-
MuBHON BOAW NPAKMMAETCA § N/C-M%, NPODONRATCABHOCTE APOMBEXH
—3 mun Ha xaxawe 10 M annnel PuabTpa. CSopHue xenoba Han
CNOEM 3arPyaKH HC YCTAHARMHBANOTCH, NPOMBAHAA BOAA OTBOAHTCR Yeped
Goxomoit  mogocmua.  CAoft 3EPHMCTON  MATCPHAN NONOINSCTCH
uNCTHM  feckoM nocne kamamx 10... 15 uuknos percucpauns, Me-
XAHKYECKAD PENCHE| 9 1enecoolipaina B CAYYAE NPOH3IBOIHTEABHOCTH
cranurs 4o 1000 M /cyT # MAKCHMANBHOA MYTHOCTH HCKORHOR BOA
50 wr/n.

I xas  pel yerca s
npon3soaHTCABHOCTEIO A0 30 000 uJIcy'r H_M3KCHMANLHOH XOALEHT-
pauun mascccit B poac ao 700 mr/n. CHaIl 2,04.02—84 gonycxaer
NPHMEHCHHE  MEANCHHBX (PWABTPOB AdXe NPH MoGOH NPAHIBOXHTEE-
HOCTH H Maxc Baseccit a0 1500 mr/a.
I kag  pe 63 ynaneHms BepxHero
5—181 129




0% ICPHACTONO MaTepuana. ONHOBPEMEHHO C NPOMMBKOA OCYIRECTS-
ASETCE PHXNCHHE BEPXHEND (N0 MXKA MCXAHMYECKH RAH CTPYEMH
BOAK. MponoaxurensiocTe  PUALTPOOMKA np# M™MapasTRvecKod
PCICHEPALMN JArPY3KH COKDATHTCY 0¢ CPIBHCHHIO © MEXAHAYECKOH B
necaTKA pas.

ﬂpu aumkoﬁ XOHUCHTPALNU B BOIC BIRCMCHHMKX BEWIECT® MEpen
[’ e
npcxbum,rpu (xpyasocTe 3epen |...2 MM, mnmmu cnon 0,7 w,
ckopacts  umbrposanud 3...5 M/w). EcnM ucxondas  mana 3arpas-
HCHA  BONOPOCHAMH, BMECTQ  npedHALTPOE  MOXHO  HCMO/BIOBATH
MUK PODUNLTPH,

Mennennue GuabTpH B CENBC AcTaeH-
oM soaocualmennu. Mx ﬂuoctarv.u—umxuocn W TPYAOEMKOCTH
PErCHEPAUME, BWCOKAS CTPOMTEALMAR CTORMOCTE, Gafkmad naOmARL

Py ] < sucokuft adxhext
OYHCTKH, OTCYTCTBHE pedl XO03gACTRA, brasTponmka.

Haussnste Guastpu. B & Gty
MATEPHANAM CAYXMHT CAO# TCALHO A HA

buasTpyiomylo ocuosy. B auectse OCHOBH NPHMEHSKT CUHTETUUECKWE
TKAUM, TIOTHHE METAATHYECKHE CCTXH, MOPUCTHE EEPIMHMECKHE FUTHTH
M ap. PexoMennyemuil auamerp orpepcTiit B ocrose 100 ... 150 MMm.
Hrg coq npl Aerxue, We
Matepuatt  KpyarocTuio uactuu 50...70 wxm. HawbBaree mspoxo
HCAOABAYIOT IS ITOr0 AWaromier & nepiur. [locrenwumit pacnpocrpaned
» CHT, nmonyuawr ero 4. nopags OPOUCXOXK~
Rennd ¢ mocrenyomum obmMrOM npw Tenmeparype 800 ... 1000° C.
TMopucrocm gpmna cocrasamer 85...90%, HacwnHas Macca —
80... 120 xr/n

Hamubaue GWITDH — 310 KOMOAXTHEE, HANOPHWE BONOOMHCTHHE
COOPYREHHE 3ABOACKOrQ HIrOTOBAEHHE C MAOCKHMH KM

KAMH (. Ui 4 Taume

HAMBWRABE QITETPE OTKPLTOrO THNA. DHALTPH NPHMERIIOT L1S OYHCTXH
Boay fiaBaTessHux GaccedHOB (puc. 6.13), nns ofipaBoTkM paImHUHEIX
OGOPOTHWX BOX, A TAKKCE NPH TIORIOTOBKE XO3WACTBCHHO-NHTLCBHX BGY
AN MAAKX BORODOTPeGMTENER, eCAM MYTHOCTS MCXOOHOA BOAW HAE
npeskmact 40 Mr/a W UBETHOCTD

n B Gaxe CYCEHINK HAMBIBHOMO Ma-
Tepuana. PWIbTp 3aNOAHEIOT HCXOAHOA BOROA M BRIOMAIOT HACOC
Hupxyaauwno soaw depes GuinTp W 6ak 0paaIXaOT 0 TEX mOp, NOK3
KaueCTBO BOaM M3  BeXONE HI GwisTpa 6ynetT COOTBETCTROBATE
TpeGosauuam. [lposonxuTenssocts uupkyngumuy 3...5 MuH, pacxon
Matepwans 300... 400 r ua 1 w? $unsrpywomed nosepxnocrn. Tocne
3moro GuAbTP BKIONdeTcd B pabory. Ipw noCTHAEHMM NOTEPH HAaNOpa
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'15...20 M @aneTp npommBaeTcs OGpaTHMM ToxoM Bomh, Pacxen
pposusoit somu  0,5...0,7% of noAeIHOA  NPOMIBONMTENBHOCTH
dunbrpa, spems opoMsisku 15 wan. CkopoTb (DAATPOBIMHME 3AMMCHT
OT YORUEHTPAUMR BIBCCER B BOJE M ONPENERETUE IKCMEPHMEHTATBHO

Puc. 6.13. [ cxea

1010 ACCERNA ¢ UCMOAIOBAHHEM HAMLIBH X DUARTDOB:
1~ Gacecio: 2~ cvipat s Gar crcnones WG U ¢ eTaon npmsunok
202

WoH QT4 sasmrPeBSTEn

® npenenax 1...50 u/q Npopanxurensiocts Guabtpoumkna 36 ... 60
v, Jlne -2 na » pabors GRABTPR A BOZY
MOXRAO MOCTOSHHO AW NEPHOTHYECKH homasate 3 ... 10 Mr/n naMwmsHoro
MaTepuana.

NABA 7

OFE23 sons, sogs
OHHCTIMTENRMH W COPREHTAMM

7.1. Cnocobs o6elsapakHBaliE BOALL,
pone "E ToEke

O BaxE npaRece YHHY Haxo-
Remyxce TaM MHkpooprannamos. [lo 989 Gaxrepud 3anepxmsaercg
® npouecce oulcTkH Boad. Ho cpeam octammmxce Gaktepufi, a Takme
CPENH BHPYCOB MOTYT HaXORMTLCY NATOICHAME (6aNeIHETBOPHEE) MAKPQ-
6bl, AN YWMMTOREHAZ KOTOPHX HYXHA CREUHANLAAS 0OpPaBoTKa BOMH.
Ipw nonvo# ouncrxe THHX BOJ
M3, MpR  MCMONB3OBAHHW NLONIEMHHX BON TOIBKO TOTAA, KOTAR
{ 13t




MHXPOBHONOMHYECKHE CBORCTBA HCXOAHOH BoaM 3TOrO TpelyloT. ﬂJll
npodrIaKTHYCCKOND 06 [ [T

CHTYaUMEX COOPY KeHHUE ob HA BCEX
OONMOTORKH XO3AHCTBCHRO-TIHTBCARIX BOA.

Jlna ofe3zapamuBalHs HCOONB3YIOT B OCHOBHOM [BA METONA —
06paGoTky BOAM CHIBHEIMH OKMCAHTENIMH M BOANCACTBHE Ha sazy
yabrpaduaneToRsMK ayvamMu. Kpome MOXHO
3XDERT NONYUHTh (HITLTPORAHMCK BONH Yepe3 ymbTpadwibTpH, obpa-
GOTKON ybTPA3IBYKOM, KHOSYCHHCM BORM. Jl1g OWHCTKH  NOBEPXHOCT-
HBX 80X fOMTH HCKNKOMMTENHO NPHMEHSIOT OKBCTHTENH — XAOP,
XNOPCORCPRAIONE PCAMEHTH, O30M; ANR OBCIZAPANMHBAKWA NORICMHEX
BOX  MOXHO T GaK ¥ i mam obeasa-
PARMBAHME HEGONBMHX TIOPUMA BOAW — OEPMAHTAHAT KATHA, NEPEKHCH

H; €| YHA!

KHNSMCHAEC BOTIM,
TNps nopaue » BoAy OKHCAMTENCH 6OABMAN WACTH €& HAPACXOAYETCS
Ha 0K KUX W p MHHCPANLHBX BEL(CCTB.
B peaynbTare CHHKZI(’KS] UNETHOCTh BOAM, A TAKRE HHTCHCHRHOCTH
OpMBKYCOR B 3aNaxoR, MxbexTHEHee HyACT NPOXOAMT: OPOKECC OOCAE-
ayowed xoaryasuur npumeced. CkopocTs nponecca obeasapamupaHus
PACTCT C MOBWUICHHCM TEMUEPaTyPH BOAM W NEPCXONOM PCANEHTA B
yo  dopMy. BEMECTRA  OK33WBAKT
OTPHUATENLHOE BOANEACTBHE, TOCKONLKY BPENATCTAYIOT KOKTAKTY MBKPO-
6oB ¢ pearcHTOM.
Ecnu okHMCAMTEns HCOONLIYETCE TAARKO fnd 06e31apaXHBAHHE, TO
OH NOAAETCY B BOAY NEPEA PE3CPAYAPOM YWHCTOH BOXH, [AE OBECHEYHBALTCE
% HCODXOGHMMOC BpeMs KOWTAKTA; oCAK [eib obpatarku — OKHCAEHHE
OPraHYECKAX BEIIECTB, TO PEACHT MOAACTCd B BONY DEPEA OUHCTHLIMM
coopyxennaMu. Xopoflne peay/sTATh Ra€T ABYXCTYnewdata] obpaborka,
KOMA HacTh  PEareHTa — OKMCAMTENN — TORAETCE A0, WACTL — foche
OUYMCTHEX COOPYReHHH.

72 Xnopwpouanne BOAN

XNOpPHPOBAHHE B0/ XHIKHM XN0POM, XAOPHOE XOIGHCTBO BOAO-
OMHCTHBIX CTaHUMA. X10D — wNOBHTME A3 3EACHOBATO-XEITONO URETA
C PeIKHM YAYOUTHEWM 3anaxoM, B 2,45 paaa Ttexenee muyxa
PacreopumocTt x10pa 8 BOAE a C
Ty M TOBMWEHHEM JARICHHS: [PH  aTMOCPCOHOM  JAnieHHH T
remnepatype 20° C pacrsopumoacts Cly cocranager 1.29 r/n. Mpa wnaxo#
TEMMNEPATYpe H BHICOKOM AABJCHHK (-34, &°C npu arMochepROM AARNEHHH
wik 0,575 MNa npu 15°C) xnop ¢ Oas
HCNapeMud XUIKAA XM0P XpaHHTCE noa Aaaneuucu 0,6...0,8 MITa =
GamnoHax HAR B Goukax (KOMTEHHEpax).
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3asone nocTamagor xnop 8 Gawnomax maccok A0 100 xr oM B
kouTeAnepax maccodt 80 3000 kr, a2 TakREe B REACIHOZOPOXHMX
UKCTEPHAK BMECTHMOCTBIO 48 T.

IMpa nobaske 8 pogy X/IOpa MPOMCXOAMT €ro ruapanua

A, +H,0=HA0 +HC .n
Yacme x THCTOR HCIO s ¢ ofpaso-

. BaHHEM mHaOXAopHTHOro nona OC!.
TIpr HamwuuM B BOgE AMMHAKA OGPAIYIOTCH MOHO- M JHXIODPAMHAL:

X HOIO + NH, 2 NH, G +H,0,
HCIO +NH,C12NHCL, +H,0 (1.2)

£

) semecreamqn sangiorcs Clh, HCIO,

CIO", NH:Cl u NHCl;, wx saisaior akTuBewM xxopod. Ilpn srom

Ch, HCIO u CO" ofpaszywr csoSomumii xaop, NH,Cl v NHCL—
"

xa0p. Bak: xaopa GBonhme npR  Manwx
x pH, ¥ BORY X py A0 eBOAA
PeareHTos.

Heobxonumas no3a xnOpa ONpeaeNseTCS HA OCHOBE IKCOEPHMEHTANTBHO
foc i KpuBoA X soaw. OnTHManenod cumra-
£Tcu 7033, KOTOPAas MpPH 3ANaHHOM BPEMCHHM KOHTaKTa ofecmednT B BOge
Tpely PALYNO XA0Pa — AN XO3FHCTREHHO-
nutbepsix sox 0,3 .. 0 S wmr/n cloﬁonuom X7IOpa IPH BPEMERH KOHTAKTA
30 mun wm 08 ... I 2 wmr/n X10pa npH KOHTAKTA
60 wun.

IMpx OTCYTCTBMK A3RHBIX TEXHONOMHHECKHX HAWCKAHMA [O03Y X/I0pa
HhX 80f 2...3 Mr/a, g

P ans
nogsemimix 0,7 ... 1,0 mr/a.

XAOPHPORAHHE XHAKHM XHOPOM SAJIRETCH HAHGOMEE MHPOKO npHMe-
HEEMBM MCTOROM OBCAIAPAMRBAAHN BOXW HA CPEWWX M KPYDHEIX
BATOONHCTHMK CTRHUHEX.

Beuny manoii pac ™ XA0pa DOCTY W peareHT
NpenBAPHTENBHO HCOAPEETCH. 3aTEM XNOP-ra3 PACTBOPIOT B  MAJIOM
KQIKMECTBE BOAM, DAGYHAEMYI0 XIOPHYIO BOXY NepEeMCmABAOT €

# sonon. XJ0pa TPOMCXORHT 8 ¢hale rasooG-

PA3IHOM BEMECTBA, COOTRETCTRYIOMMHE rA30N03ATOPH RAIMBAIOTLN XNOpA-
TopaMn. Ha npakTuke OpHMERSKOT KaK HANOPHHE, TaK M BAKYYMHMWE
xnoparopu. CHuIT 2.04.02—84 Tpefiyer HCOOIL30BARHE [OCACAHHX, TAK
KaK 0P BAKYYMHEX XNOPATOPAX MEHbIlE OMACHOCTh  G[ONANARME
xa0p-rasa B $03AYX  MOMEmeRMd. Hmeworce  x10patoph
L} pacxona, A TaKxe ABTOMATHHECKHE

- XI0paTOPu, NOAACPXHPAIHE B BOLE JANAHHYIO KOHUEHTPALKIO OCTA-
L’munom xnopa.

122



oo — (et omodustion

Fiawnd —; —f

0] § :
001 HHHOIf Jaesows HRmmARxeg "L g

€02 -dovx




B crpase HauGonee MWPOKO HMCNOMBIYWT BAKYYMHWC XNODATOPR
pacxona NIOHUU-100 npouisopnTenshoctso 10 85 kr/w
1 (puc. 7.1).

Jng wcnapeus xn0pa GANNOH MAH KOMTEAHED YCTAHABNMBAWT HA
BECH M OTKPWBAWT BEHTHIL. CheM XA0P-ra3a € aasoro 6annoHa mpm
xOMHATHOR TemnepaType cocraset 0,5 ... 0,7 Kr/4, ¢ 0AHOMO KOHTEHHEPA
— 3 xr/u Ha | " ero aoepxtocTH. ChEM XA0PA MOXHO HAYKTETLHO
YBENHUHTS NONOrPeBON GaTonos mn.ucﬁ B070H wiH BoafyxoM. [Toaromy
’u Py CTRHOHRX HC| HCnApHTENN XNMOpA 8

Buac GOKCA, Kyd YCTaHABIHEAKT ﬁa.ruum ANM KOHTeRHep R noiaercy
Tennas 8072 HAR MOAGTPETWE BOAAYX.

XAI0p-raa nocTynaer B NpPOMEXYTOYHHH GaNnoH, re 3aREPXHBAOTCH
Xannu Bonw W NPOYHE TPHMECH. BOJEE 1101HA DUHCTKA TA33 DPOHCXONT
‘m ¢GMABTpE, KOTOPWIl 3aNQAHEN CTEKNOBATOM, uuoueuuou B CEpPHOM
xncnore. Peayktop ofec ! B CHCTEME;
H3MEPHTENBHOE YCTPOHCTBO B BHae AMAGPACME W POTaMETPa ofecneynsa-
€T KOHTPGAh H PETYTHPOBKY KOQNMMECTBA MOAABACMOMO  XAOPA.
TIPOM3BOZUTENLHOCTE XOPATOPA 3ABMCHT OT NPUMEHSEMOIO POTAMETRA:
npu PC-3—n0 10 «kr/y, npu PT-5 — o 20 xr/u w npu PC-7— o
85 xr/u. TipuroroBnenue XAOPHOA BOAW TNPOHCXONKT B CMECHTENE,
H
);

A BAKYYM C IKEKTOPOM, TPH NOMOIM KOTOPOTO

wiopHaz BoAa MopaeTcs B o6paBaThBacMyid moay.
Cxema  aBTOMATHYECKOTO  XI0PATOPA,  PAapabOTawHONO  Ha
TaanmHuCKOR THOR Ha pnc. 7.2, Hc-

NOAHHTENBHLA MEXAHK3IM 6 W ZUQMAHOMETD C MCKTPHUECKHM BHXOXOM
/1 MPHCOCAHHEHW K ABTOMATHYECKOMY PECY/MATOPY, KOTOPHWA, HIMEHSS

BECHTWAS perynsTopa S, obecnewwT nocTosH-
RYya O3y XAOPA B YCAONHEX MEHSKMEroce pacxosd obpabarmmacMaR
Bogu. BKs B cxemy per AHANH3ATOPA OCTATOMHOIO

X10pa MOXHO ABTOMATHWECKH NOAACPXMBATL IARANHYIQ KOHUCHTDAOMIO
XN0pa B OYHMCHHOA  BONE B YCUOBMSX  MAMEHEHMY  CBOWCTR
nocTynaouied soaw.

X70pHOE XQ3SACTBO BOJOGMHCTHON CTAHOMH PACNIONAracTCs A OTACAb~
HOM 21aWMH, [ne cfAOKMPORARK CKAAA  XJ0PA, HCMAPHTEIRHAE W
XI0pATOPHAS.

Pacxonruhi cknaa xnopa OTACAEH OT OCTANbHWX NOMCHICHHA T/IYXOR
CTenolt 6ea npocmor. CKAan MOXKET HAXOMHTECY ¥ B CAMOCTONTENLHOM
anamHK. B TakoM crydac TaMm OGWYHO PAacnONArAIOT TAKXE HCNAPHTEND-
HY), MPHYEM XNOPATOPHAY HAXOAMTCE B OCHOB! 6a0Ke BOROOMMCTHHIX
mopyxenuﬁ EmMKOCTb PacxofHoro cknaaa xaofly He A0KHA NpeBLmaTh
100 Xnaakuit xA0p XpamHTcs ua ckiaae B GAUIOHaX  Mas
uomennepax, npn CyTouHOM pacxoae xn0pa Goaee 1 T — b TaMKax

BMecTRMOCTRIO 10 50 T opa B
IHCTCPHAX.

Cxnan n AW nonysarny 3NaHHH C
Anyms CTOpoH 3xaHMa. B noMemmeHuu

cwnana Heoﬁxoquuc AMETE EMKOCTh C HEATPANHIAUMOKKWM PACTBOPOM
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CynnPUTa HATOUS RN GHCTEAMD OOrPYyREWNUK ABAPUAHEIX xouTeduepos
Wi Gannowoa.

Ecnu Tpy xnop- pac RAE 31AHUME, HA BHIXOAE
A3 ACMAPATEd TPESYETCH YCTaHOBKA BARYYMAOID KNaNama, HEKMOGAW-
mEr0  BOIMOXHOCT,  KORCHCALMM ra3a NpH  HM3KoA TEMneparype
oxpyxaomero soanyxa. Tpy ur xaopa
HINOTORNSIOT U3 CTAMLHHX OSocmoBunx TPyG auamerpom N0 80 ad,

|, K10p-283
h—

Puc.7.2. Cxema

Crauunn (ac-

XAMHUECKBY UOCTL:

1— openaxmarrenun eem; 1 — qmaste: §— genyerap: 4— parimery: 4 — uesdouuisil peryraTeD: 8 -

F cm meit ormetleos A s o kBl b v o o i i
Anmaranetp

PAcCUMTaHHMX #a pabouee namnewne 1,6 MIMa. Buyrpn nomemenms
XNOPONPOBOA PAIMEMAKIT NO CTCHAM RIHM 3CTAKANAM HA KPOHEITEARAX.

BHC AMAHWE — H3 ICTAXADAx, NPEAYCMATPHPAS aumTy TpyGonposoaa or
CONRCUHBIX Ayuch.
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B x xnopa

apMaTypoil W ‘rpyﬁonpomn.auu XnopatopHue (mopnoaampﬂue) moryr
MAXOfMTECA B OCHOBHOM KOPMYCE CTaHUMM AHGO B 3RaHMH XAOPHOMO
xoasficrea. {lomemenne x10paTOPHOA HATKHO GHTH OTACTEHO OT ADYTHX
noMemeKu# Tayxost cTeHOM Ge3 NPOEMOR M HMETh ABA ARIXONA, NPHYEH
ogwa «i aux  wepes tamSyp.  Bce AECPR  AQMUKAW  OTKPHBATECK
HAPYXY, B TOMCHEHWR NOAXH2 OWTh OPHHYAHTETRHAS BHTIXRAS
PEHTHARLNA.

TpybGonposonu xnOpHo mnu a2 w3 TOARHX
Matepnanos. B ye B XaHanax »
oty WA HA KPOMmTEAH3X, nnc 30aHHE — B NOA3EMHLX KIKANAX WIH
dyTagpax K3 KOPPOIMOHHOCTOMKMX TPYG.

X

8aan
peareHTaMK u AnoxcHaOM xaopa. Ha mannx nauuunx H BONOOYMCTHEX
acTo OTKA2aTHCH OT HCMONHIOBAHHE XHAKOM
L wopa W ™ e BEWECTEA — XAOPRYKY
HIBECTh M THOOKIOPHT KaahUWA. ITH  BCIECTBA MCHEE OMAaCHH W
, 06PAMEHHK, NPOLELC KX MOATOTOBKH M MOA3YM 3HAUMTENBHO Mpome —
MPAKTHUECKH AHANOMHYEH MIPHMEHCHMIO KOAryisHTa.
XA0pHYK HSBECTh nQAywalor Opu oSpalorke Cyxoit, Heramenok
HIBECTH XAOPOM

Ca(OH), +Cl,~CaCl,0+H,0 (1.3)
TIpH KOHTAKTE € BOBZYXOM M RAArOR XMOPHAS HIBECTH TIOCTENCHHO
pasnaracres
1CaClL, 0+ €O, + H,0-CaCo, + CaCly +2HAD (1.4)
TIGITOMY DEAreHT HCODXOZMMO XPaHWTL B CYXOM, BCHTMAHDYEMOM
TIOMCHICHHH B 3aKDUWTOA Tape.
PUOOXNOpUT xansuud OGPAIYETCY TPH HACHTICHWH H3BECTKOBOTO
MONOK3 XA0pOM

2Ca(OH), +2C1,~Ca(C10); + CaCl, +2H,0 (1.5)
Tosapuwit npoaykt CaC):0 nam Ca(ClO)2 pacTBopSiOT B pacTBOpHOM
Gake ¢ KHM Konuuecrao 6axos me Meuee

Zsyx. 3atem pacreop pasbasnsior B pacxogHom O3ke A0 XOMUCHTPALMM
L5 ... 1% w nosawr § 80Ty A0IATOPAMM PACTBOPOB ¥ CYCTICHINH. Obmem
parnoplmx Gaxes, M°,
anfly

Voo —
P 100820

rAe ¢ — PacYETHHA PacXon BOAB, M /u; n=12...24 u— xonwuecrso
HACOM, H2 KOTOPOC 33roTARAWEAcTCa pacTsap; Jl, — 4032 axTHBHOO
wopa, r/m>; m=1...2 — KOHUEHTPAUMS pacTROPA MO AKTHBHOMY
BemecTsy, %; ¢ — mnepxannc SKIHBHOMY X710Pa @ TOBAPHOM MPALYKTE,
%; p ~— WIOTHOCTL PAcTBOpA, T/M".

YunTnsas  KoppPOIROHAYIO axmnocn pacmpa, Ganm cneayer
HIFOTORNATL K3 AEpesa,
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crofmux wm ) monxuE GuTh Takxe
TPYGONpOBORW H apPMaTypa.

Huorcun  xnopa nmanywar BCHHO  HA TROA
CTAHUMK XJIOPHpOBaHMEM XnopuTa Hatpus NaClO;:
WECIO, + O, »1CI0, + INaCY n

Bmecto xnopa moxuo a1s nanywewws ClO; Takxe wucnateiosats
0300 RIH COATHYI KHCAOTY

IMNaCIO, +0,+ H,0-+2C10, + INsOH +0;; (7.8)
$NaQI0, +4HC1-4CIQ, + SNaCl +2H,0, (19)

ClO: apngercs 9108HTHM, BIDHBOONGCHWM r330M ¢ HHTCHCHRHWM
3anaxoM, soanmd pacrsop CIO: npaktaveckn Gesonacen. Tlo cpawHeHuio
¢ Cl: nayokucs uopa MMECT psd npeMmymects — Ganee  BWCOKAR
Gax ™ cpeae, Oonee AKTHBHO ORHCASET
OpraHHHeCKHE nemmma, MOXET pasnarats (CHOAM, HE NpAlasas npW
ITOM BOAE XNOpHIEHATHROMO 3ANaxdA, HANHGHE B BOUE AMMHOXA RAC
cwuxaeT adbextusnocu CI0;.

XnopuposauHe 80AW rHNOXSOPHTOM HaTpHa. Ha sonooyucTHWX
CTAHUMSK, fAE CYyTOUHWE pacxon xnopa He npeswmaer 50 xr, rge
TPAHCMDPTHPOBRA, XPSHCHHE W TOAOTOEKA TOKCHYHOrO KADPA CBA3ARM

€ TPYAMOCTEMH, MOXHO @nd X BOAK 3
runoxsoput karphs NaClQ. JanHui peareHT noNywaloT H3 CTAHLMH
B OpOUSCCE MEKTPONRIA PACTBOPA conw, InexT
YCTaHORKA COcTORT wa  Gaka KOKIEHTPUPOBAHHOTD PACTBORA  COAR
(pacTBopROro aka), anexr BAHHE (INEKT

XOMMTENS  PACTPOPA  FHNOXIOPHTA, BHODMHTENS M 6aoka ynpas-
eHns.

Pacrsopunix 6akos AonxHO SuiTh HE MCHEE ABYX, MX CYMMADHHR
offieM aoaReH obecneuATs Becnepeboiyio patoTy YCTAHOBKK B TCUEHHE
24 u. Tipw wmoxpom xpauewpun coim offbem  pacTBOpHME  Bakoh
npuuKMacTes W3 pacuera |5 m” Ha | T coaw, Jonyckaercs xpamcHme
COAH RA CRAARE B CYXOM BHAE. NDRNEM TONMIHHA CAOS CONM HE JANKHA
npesuuats 2 M.

B pacTsopuom Saxe HIrOTORIGETCE PAcTROD, GANIKHHA K HACHMTIEHHOMY
00 ... 310 o/n. Oas KHE
YCTPOACTBA ¥ GHPKYNIUROHKEE HACOCH.

DnexTpoanieps MOryT GeTh NPOTOMHOMD HAK HENPOTOMHOMO THNA.
Haw6onee mmpoxo ucnansay Qun coBoRt
BaHHY ¢ YCTAaHORICHAWM TaM RAKETOM RAACTHRYATHX 3CKTPOAOH.
Dnexrpoam, Kax rpaduT, 8 CETb NOCTOSH-
HOMO TOKA.

B ANERTPOAHIHOR BaHHE MPOMCXQAHT  AKCCOUMAURY  conH
NaCl ~ Na'+Cl' taxxe H0 - OH" - OH". [ph exacucHnn anekr-

panM3Epa B CETn KA amORE ByACT NPOMCXOAHTE OKHCACHHE RIDDHIDB
2CI"-2¢ »Cl;, 3arew nx rmapoawa Ch + HAQ -~ HCIO+H§I
Ha xaroae ra3 Hy pasy enxup  Aatp Na” +
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Puc,7.3. 3nenpo,wl:\ep wapkn IH-100:
I—iomah  ynpesnewsr; 2 — xogm anextpaneseps $— et surmmuon

4 waCEnApUTE HATPUE; T -~ rioGss pacans

+ OH -+ NaOH. B peayaerare peakuust NaOH ¢ HCIO ofpaayerca
rlmox.m.’r
NaOH + HAO ~NaQ0 + H,0. (7.10)

B MEXICKTPORHOM NPOCTPAHCTBE INCKTPANHAEPA HENPOTOMHOND TWNA
MIOTHOCTE JACKTPOAKTA B PC3YNLTATE IO HACHMCHWE OY3MPLKAMK a3a
Gyaet McHbme, NEM B (CTANLAOM OBBEMC BaHWH, n03TaMmy Gyner
MPOHCXORMTD UMPKYASUHS PACTROPE — MEXAY INEKTPOAAMM BOCXOAFUIEE,
B OCTANHHOA BAHHE HWHCXOASMEE TCHeHHe daekTpornta. Umpkynsuws
NpOAOAXUTCE A0 NOJAHOTO INEKTPANA3A ACETO PACTBOPA MOBAPEHHON COTH.

3arem anext BaKKa (] 9 HOBOA
nopuuer pacrsopa NaCl.
Tpu pabore amexr CBECTH X yMy pacnag

oSpaiopansoro NaClQ. [Lng aroro creayer npouecc 3aeKTPOAH3A
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MPOBCCTR APH HHIKOA Temmeparype u GOALMION MAOTHOCTH TOKA Ha
anone, ThCE OT 3NeKTPOAHTA B BaHKE.

B CHr ™na
mapxu 3B (puc. 7.3, Taba. 7.1). Ha c‘ramulu hmﬁxonlmo MMCTh HE
Meree Tpex INeT B CYXOM OTamniaBa-
€MOM nOMEmEHMM. B SACKTDOTHIAOA BAHKE ACNKI GuTH Tpy6onposonm
ans ox Han anexT YCTAHARTHEAOT SOHT
BNTEXHOA BEHTHANDHM.

Tafinuya 7. 1. (TOKATTEN AACETPOIMMALE YCPRHORIE

Noxassrenn 3H-1 IH-5 3H-28 IH-100

Tipowasoasreanuocts NaCIO, kr/cyr
¥ neminati pacxan cani NaCl, er/cyr
MponanxurensiocTs wikas pabomu, s
Guucno uurros paboru 6 cyren
KoHLeHTpaLHE 3 pacTmope, 1/8
Hanpamesme, B
Crnu roea, A
Viemsmd  pacxon  aneerposuepna,| 7.9 1.9 8..10 | 10..12

eBr/ae y
Ouen 3nEETPADEHOR saiu, o 0.04 0.04 10 2.4t
Macca aqexrpomecp., &r “ 5 185 950
Ofntn  Gagp-waxomerens  pacrsops| 0,4 0.4 1.0 .

| rnoxnopua,

Ofnem Gaxa paccana, wd 1,5 1,5 1.5 -

Kouuentpaumg pal corr B BaHHE
npurumaercg 100 .. l20 r/n, BHCOTHOE PACNONONEHME 3MEKTPONHIEPA
RONEHO uSccncw‘rh nocrynienne pacraopa NaClO B Gax-naxonuress
caMorekom. Bak-raxommrens B BCATH.

AOAMPOBKA DPACTBOPA [WMOKJOPHTA B BOXY NPOMCXOAHT 3IXEKTOPOM,
HacOC-N03aTOPOM WAH APYMMM YCTPOACTBOM [Iig TOAayM PacTsopos A
cycnenaum,

X

BoaM anext Ing anexTponutuue-

€X0r DK X0P3 MOXHO HCMOTL3OBATH
HOHH, 8 camol npupogHoRn Bome. Meron

HAIWBACTCE OPIMMM  3NEXTPOIRIOM, Pa3paboTana  COOTBETCTAYIOMAR
ycranonka <llotoxs (pac. 7.4). TI npH

CONEPXAHAN B BOJE¢ XNOPHAOB He Menee 20 wr/n w ofmed XecTROCTH
He Gonee 7 mr-ake/n.
Ycraunuxa «[TOTOK» COCTOMT W3 BEPTHKAILHONO JNEKTPOAH3EPa,
npHC K TP y ofpabaT ]
lonu Dpumenne BOgM — CHW3Y BBEPX. Kmue TOMO, HMEeTCE 60K
MATAHAS H 3AMKAYTAd CACTEMA KHCIOTH, DPCTHAIHAMERHAd And CMHBH
¢ anexTpogoB kapboxatHod mnewxm. B cucremy mxopsr  Bak
KHCAOTOCTOAKHA Hacoc. Paamepn anektpamxaepa 990 x 815 x 1590 MM.
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nasneHue s paboueh xamepe — ue Gonee 0.5 Ml’la HOMHAATRHAS

MOHOCTD 76 xB'r H, [POHIBOAMTEBHOCTE 15...150 m /-4
O xapﬁouamoﬁ TLTEHKH
#2 IOBEPXHOCTU JASKTPONOR, UTO JRAURTENLHO CRUXACT CPOK crabuaesiol
Sarel yC H. Jlng CMeiBd MUICHKH NpHMEHEETCH

pa
3%-nui pactsop HCL

H ECTKOCTE oOpabaThipaenol soaw He Gonee 3... 4 wr-dke/a,
PCKOMEHIYETCH HANDAMNATE BCI0 BORY HEpEa MMEKTPONIASED; HpR
xecrkoctH 10 ... 12 sr-ake/a — 10..,12°/,, BOAW, KOTOpad 3arem

4 € OCT:
MNepex nex. /\D .
© aNMOHH3aUHeR. Xnopuponanue BOMM C NoBHI- %d ¥
WICHAMMH RO3AMK NCPEA OYACTHHMH coupy- g
nepex. Me-
7TOR  OPHMEHEETCd B YCI0BHRX,  KOMMA o

MHKPOGHAIOTHYECKAE CBORCTBA BORM OHICTPO H
b GONBMHX DPEACNax MEHAKTCE, 3 TAKAKE NPR
BHCOKDA LBETHOCTH NPHPOAHOR BOAK, GANBMOM
CONCPXANHN B BOAC OPraHHWECKHX BEMECTE H
anankrona. [TepexnopHpoBaHHE HCNOABIYIOT B
CRACTEMAX TEXHAYECKOM BOACCHAGKEHHME  KaK
cpeacTso npotuB  ofpaiosanns  GHanorueckoRk
MACHKK. lenec Th
NEPEXNOPHPUBAHHY B CHCTEMAX XOIACTBEHHO-
NHTBLEBOIO BOJOCAAGREHHE HEOGXORMMO PCIIMTHL
HAa OCHOBE TEXHOJIOTMHECKAX HCCACAOBAHMA H
aHann3os. [IpH ITOM RANO OCOBO NMPHHKMATE BO
BHHMAHHE BO3IMOXHOCTH OBPA30BAHHR  XNIOPOP-
FaHHUECKRX {TpHranar ) Puc. 7.4. Ycranonka oTlo-
peay T X SOAK, COAEP:
WER MHOMG OPraMEYECKHA BemecTs. TpHrano-
reaMeTanst  (xnopodapm CHCly # apyrme co-
CANHERMA) — KAHUEPOreHHHE BEUIECTBA, COAEPXAUKE KOTOPWX B MATBE-
Ol BOZE BO MHOMMX CTPARAX HOPMHPYETCS CTaHAaproM. B 4acrmocTw,
p p T HOpMy 30 mr/a.
Hdas  aperor 6 x YECKHK BEU(ECTB  (TpH
TNORTOTOBKE XOQIFACTBEHHO-NHTLCBRK BOA pcxuueuzlymn OTRa3aTCy OF
BBENCHES XJ0PA O OMHCTABIX COOPY
aameruts Cl wa ClO, wm Oy, HCnane3osaTe oxumme:m B xouﬁunauuu
¢ copbeatamy. Hanpusep, no cxeMe: Oz — aKTUBHHA yrots — BTOPHYHOE
XJI0pHPOBAKKE.

5 0bec Tpeby B BOJE OCTATOUROMD XJI0pa
noche NEPEXIOPHPOBARMA, @ TAKXKE B APYMHX CAy4aux HEoGXOAHMO BORY
neunpupona‘rb. C 1ol UeTLI0 NPHMERSKOT GDHIHUCCKHE H XHMIYECKRE
cn

ﬂpu GHINUECKHX CNOCOGAK HIGHTOK AKTMBHONO X10PA BhUIENSETCH
W3 BOAM  COPOCHTAMR MK Ko y y
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GuaeTpel  TARmMAHOX cnog yrag 2,5 M npH CKOpOCTH UABTPORAHMS
20...25 m/4.  AJPHDOBAHWE AAET MONOXKHTEAbHME DEayAbTATH MpPH
pH<S u neBonumom konuyecte ynangemoro xaopa. [lockoabky MHOrME
COSAMHERHE XNOPa HE YAETYMHBAIOTCH, XPEKTHBROCTE a3PMPOBAHHE
HH3KA.

IMpH xHMHMHECKOM IEXTOPHPOBAHHMM H3GLITOUHMA AKTHBHWA X10p
CBEINBACTCR C CymuDHTOM RATDHI HAM RBYOKHCHIO CEPH:

2C1, +N2,50, +2H,0 —+2HCI+ H,S0, + 2NaCl; (7.11)
Cl; +S0, +2H,0+2HCI+ H,S0, 7.12)

Kak W3IBECTHO, XTOPAMHAK MO CPABHCHHK) C MONEKYIDHMM KIOPOM
OPraHANENTHYECKH MCHEC OUYTHMM, KX NEHCTBHE 6OACC MOTOBPEMCHHOE,
NpH HAMHYMA B BONE (PEHONOB OHM HC 0BPayT XIOPHEHATBHNX
sanaxos. C 3o uemwio HMHOMZ 0EtecoolpasHO  XJIOPHPORATD €
AMMORH33UHEA, T. €. NOAATh B BOAY AONQAHWTENLHO K X0PY AMMAZK.
TexHonOMa AMMOHH3AUHMH ARODW JHAMNOTMYHA XJIOPHPOBAHHKD XXHIAKHM
xnopom. NH; Takxe npuOHRAET Ha CTAHUHIO B GANNOHAX B CRMKEHHOM
puge. [Tpu pearuun NH, ¢ xA0pPHORATUCTOR KiCAoTOi B BOE OBpAIYIOTCE
MOHO- M aWxnopamMuk (cM. §7.2). Cheayer yuwects, uto poGaBxo#
aMMMaxa MORHO CIXOHOMHMTh 0 60% Xx10pa, M2DPACXONORAHHOTD
ang  obeazapaxnsannz. NHy w Cl, B
14 ... 110,

Euua ueb — npenor < xopde-
HonsHoro 3anaxa, NH; moSasngerca s Boay 3a 2...3 MHH 0 BBENERHR
Xn0pa  {NCPEAMMORMIAUNL), ecTH uuh—cﬂnxeﬂuc HHTEHCHBHOCTH
XNOPHOTO 3anaXa W NPREKYCA, a TAKXE NPOAIEHHE 6GakTepyuMIHOrO
nefictenz xnopa, to NHy nofamnsercn nocic XxJI0pHpOBAHRS (mocTam-
MOHHIAUHE) .

7.3. OaoRupoOEBHHE ESAM

Qacn (O)) — Gonee CAAbHEE OKWCAKTEND, YEM SWNOKCHA XAOPA WAK
ceobosHeA xnop. B nepHoge Or 06pasyeTcs M3 KHCIOPONA B BEPXHHK
chogx atMoohepH non AEACTBHEM conHedHOR paamaunn. Tewmnepatypa
Wcnapeuus osoma npu 0,1 MIMa cocrasur — 111,9°C, remnepaTypa
nMnaBaeHns npR JroM xe  aannenun — 192,5° C. Pacteopumocts Oy
» pome npu 0°C wu aTmocheproMm namnenMAm coctasit 1,09 /A,
Pacrsopnmocth Oy  6HCTPO  CHMXAETCd € NOBHINEHMEM TEMNEPATYPH
w npu 60°C npakTuueckM pasHacTCcs mymo. Macca 1 n raza —
2,144 r.

CHHTETHHECKMM  DYTEM  030H NIONYYAKIT NPH  KOPOHHOM  (THXOM)
paapaae, KOTOPHi 06PAAyeTCR B yIKOM CAOE BO3AYXA MEXAY 2ACKTPOAAMH
Buicokoro Hanpaxewds (5...29 «B) npu aruocdepHOM naBACHHH.
CooTReTCTBYOMIHE  ANNAPATH HAIHBAKTCE TCHEPATOPAMH O3OHA HIH
osonatopams. Ha opaKTuke NPHMEHNIOT 030HATODH ABYX THOOB —
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€ MAACTHHUATMMK KME  0I0MATOPH €
'rpyﬁ-umun anexTposanH (pHC. 75 u 1.6).
paspax

raerca Tennor,
03HATOPW AOIMHE GuTh 060PYnOBaHE CUCTCMOA BOAKHOIQ omx,qeun
Buixon 030Ha 3aBMCHMT OT YPu BO3LYXA, B oGaacTe
XOpoHHOro pa3psaa. flockanexy ¢ ypHl Y

ercw pacnag Oy, T0 nozamaedMul
Bodayx fAonxcH Gurh
a TekXE uHCTHM ¥ cyxHM. Kax
NPaBUAO, BRXOA 030MA COCTAB-
aaer 10...20% or

B BO3AYXKE KMCAOPOAA. /T N I 03040
O3onaTopHas ycTamorka gosdys o condyros

COCTORT M3 Y312  NOArOTOBXM Puc. 7.5. Crema tpy6iuatoro anextposs ¢

BOLAYXA, 0IOHATOPA, KOMTAKTHOH AMINERTDHRAM:

xaMepu W TpaschopMaTopa (pHC. enw (44

7.7). Pacxog a/IEKTPOIHCPIHH MA  ;, MexTpus ws cyscaduuch rpybien; ] — danin Ha

TOAYUYCHHC OQ30HA, 3 TEM CAMBM BAICOKOTD WaN pURER KK}

CeBeCTORMOCTE O3OHHPOBAMHR BO
MHOMOM 33BHCMT OT DOATOTOBKKH
B8a3RYyX3a. B Npoyecce  MOAIOTOBKH  BOIAYX  OWHIIALTCR, CyHmHTCR M
oxnaxaaeres. B coppeMeMMmx ozoHatopax Ka arotomnenue 1 xr Oy

pacxonyerca 20 ... 30 kBr-y anex WH, M3 Ha
npuxopares (4., 18 xBrea. Haoﬁxonuuof XONIMYECTBO  BOINYXA "a
y 1 xr Os

Puc. 7.6. Cxema waMHApHIECKarD GIonaTOpS:
11— +« )

cuecw, 6 — oTwon curnLcR 8381



OcymeHne mo3ayxa
POMCKOTAT B ONHY CTATHIO
MpH  BHCOKOM NaBJICHKM
(puc. 1.7) mad B T8E CTRAMK
NPH HAIKOM JABRNCHHH.

B necpsom cayuae gas-
JiCHHE BOATYXA CocTamdmer
0,5...1,0 MMa. Bomyx
APONYCKAKIT MEPe3 Ten00b-
MEHHHK ¢ BOAGHWM OXNaX-
ACHHEM H JABTOMATHMECKYIO
cymanky, OPEACTABARIO~
myw cobodt duaeTp, 3a-
NONAHEHHEA  21COpBEHTOM
(HanpUMCp, aKTHBHPOBAH-
AEIM OXCHAOM amo-
MHHAR) .
= Nayxcraxshnag cymka
NPOMCXOAMT NOX RARNCHHEM
NocTYNAWMEro BOAAYXA
apumepro 0,07 MMa =«
XapaKTepHa 4AnA  030Ma-
TOPHHX  YCTaHOBOK 6anb-
MOH  OPOHIABOAHTENBHOCTH.
B aawnom cAyvae Mexay
‘BORARWM Tenaoobmen-
HHKOM R ABTOMATHYECKOH
CYmMHAKOR  YCTAHOBACH
oxjamdTens BTOpOH  CTV-
neHn — dpeonosas  xo-
SIOAWIBHAE YCTAHORKA.

O30HRpOBaKKE BAAW 33-
Kmo4acTcd B ce  nepe-
MCIDHBAHKK ¢ O030HOBO3-
AYMHOA CMECBI0O B KOHTAK-
THHX  KaMepax npK
BpeMenn koWTakta 5... 20
wHH. O, oTHOCHTCE K Na-
JI0PACTROPHM BIM razam,
noaToMy Wl ARCACHS YUROA TMECH 3 s0ay
H KOHCTPYRUMS KOHTAKTHOR KaMmepsl WMEWT GOMLmOe 3HaucHue g
IBDEXTHBHOMD HACTOIBIOBAHME M CHHXCHMS GOTepb 030oHa. Cnocobu
ARCnEpr y cMecH MOXHO wiaccudHumposaTe B

2)

2
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TPH (PYMn: MONAKA TA34 B ROHTAKTHHE KONOHHM €PCI NOPHMCTHE ILTHTM

(Tpy6e)  man TpyGH;  uc ImeKTOpOR;
NPAMEHEHAE MCXAHHWECKHX TYPOHH # MDONHX JHCHEPIUPYIOmMX YCT-
podcra xoro gedcrena. H. mnpoka cnocofn

NEPBOR (PYNNH, NPUNCM KOHTAKTHME KQAOHME OGHNHO TIPOTHBOTON-
HOrO THOa — 00paBaThisacNas BOAA NOAACTCE CBEPXY MHHI, O30H CHR3Y
Bxepx.

030K 4BTSETCA YHHBCPCANBHLM DEATEHTOM, NOCKOMbKY MOXET Gutrh
M J.EEY obec
BOZW, 12 Xeae3a W Q30H paspy
He DOIUHHIIOMKMECH BOIACHCTARK xropa {(Qenonu). Oy HE BpA3CT Boge
3anaxa R npuskyca. [1pH 7oM oK O6NAZAET CHNBHWMH KOPPOIHOHHBMH
ceofcTeamu, Tokcuuer. JlonycTHmoe conepmanne Oy B BO3nyxe Nowe-
mennd 0,0001 mr/a. OQ30H MOXET DaapymaTh HEKCTOPHE OPraHHNECKME
BEmecTBa, HE OKMCANE Ax 10 KOHua. B peayabrate m TpyGonposose
O30HHDOBAHHOK BOAM MOXCT MOBHINATHCY HHTEHCHBHOCTH BaKTEpHANBHOR
AKHIHEACATENLHOCTH. Trasumi HEAOCTATOK ., HA — RpaTKOBPCMEHHOCTH
ACKCTBHY, OTCYTCTBME OCTatoMHOrO 030Ha. Floaromy O, nepeoHauannio
HCNOABIOBAHHNA BMECTO X10DA 113 0GCIIAPAXHBIMMA BOAW M NONAZA-
€Ml B BOZY B KOHLC TCXHONOTHHECKOW CXEMBI, BCE YaME MCNOIBAYETCd
XaK BEMECTBO A1 ONMCTKA BOSH.

B TakOM CMywae O30H UOAAETCE B BOZY AQ OCHOBHIIX OWHCTREX

npuuen 6O  TOTLRO
x.nopou. MMBO Bomy XJOPHPYIOT nocte O0Ge3apaXMBAHHA O3OHOM 48
B 2ane Tpely OCTATOYKOMD XAOpa.

dPexTHEHOCTL OIOHHPOBAHHA 3GBHCHT OT KOAMWECTBA B CBOACTE
3arpadHomux eoxy setlects, O ok Os, Temneparypa W pH soau,
or METONA aKCIEpr CMECH 8

Dloas O; K ONTHMaNbHas CXEMa O3OHHPOBIHHA ONPEARINIOTCR Ha
OCHOBC  NPEABAPHTEABHEX  TEXHONOTHYECRHR  Hccnenosawnh.  Tlpw
OTCyTCTBHR  coorsercTayiomux  aardux  CHeIl  pekomenayer nas

BOA Npy b o3y O3 0,75...1,0 mr/a,
ans npadi sop — | ...3 mc/n.

D30HHpOBAHHE HCTIONBIYETCR? H AR NOOYHCTKA CTOYHHX Bor. lMpw
2TOM pacyetHas 033 O npunAmaetcs 2 ... 4 MT Ha | Mr 32rpI3HETENS
(nedprenpoayktos, denonos, [AB),

[lpw AOOUACTKE GHONOTHWECKH OWHMIEHHKX TOPOACKHX CTONHHK BT
c nosoit 0y 20 mr/n XTIK cuamaerce ma 40%, BIKs na 60...70%,
MAB nHa 90%. okpacka son Ha 60%. OQHOBPEMEHHO NPOHCXOAMT
06e313apamHBAHNE BOM.

B MupoBOR npakTHKE HAHGQILmYI0 HIABECTHOCTL H PacopOCTPaHCHRE
nonyumnn Gparuyickue o3onatopu ¢mpmu «Tpeftanrass. B 1aba. 7.2
NPWBEACHA XADAKTEPHCTHKA O30HATODOR, PaapaboraHHux  GRAAANOM
ancrETyTa JlenHUMsnmmam.
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Tafaua?2. Susnana

Mapes coasdTops
Maparerpu Ratsost-Nag BURLILAQ 7S 11a1
TNpayssomure mHocTs mo 030Ky, kr/a 0,045 L6 1.5
KowuieH TPy 308 & CooMOmOagy - 2 » 20
HOA CuexH, £/ 3
Pacxon scagyxa, W /N 6 120 %0
Mompocrs, xBY 03 2 160
Hacrgma roea, MU 50 50 50
74. O8 sapm 8 &
yetamonkax

YastpaduoteTonwe Nyuu AMo# sann 220 ... 280 A peicrmynr
Ha BakTepum ryOUTENbAO, NPUMEM MAKCHMyYM GaKTECpPHOMITHONO neRcTBMS
cacrnutrny:‘r Aave sony 260 #u. ladHOe OGCTORTENLCTRA HCNARBIYETCE
» Bax ¥ Ana
[} son. Hc yabTpad ayyed
ABASCTCH PTYTHO-3PrOHHAS WIH PTYTHO-KRAPUCBAd NAMNA, YCTaHARAHBA-
CMA8 B KBAPUEBOM YEXAC B LCHTPE MCTAMNAMOCKOrQ xopriyca (puc. 71.8).
Yexon 3amMpueT JaMny OT KOHTAKTa C BOJOM, HO CBOGONRO MpomycKaet
YeTpadHONETIBRE TyuM.

06¢33apaxMBAHNE MPOHCXONMT BO  BPEMA ODOTCKAHHE BODW B
MPOCTPIAHCTRE MEMZY KOPMYCOM H HEXIOM MpH  HENOCPECTBEHHOM

BOAACACTBHE yABY Ayyed na poGut. TTosToMy HasmMe
B wone BewecTs,  mor CBETOROE  MANYHEHHE,
CHuXaeT squ;cnmuocrn obea-

aapa

TakXKe TOCTORHNH2S -mcm Ha-

PYXHOW NOBEPKHOCTH KBAPUEBO-

TO YEXMa OT OCARAIKMErOCH

ocaxxa. [lrga  roro  weewTca

NPoAGTLHKE METKH, KOTODHE
L)

Typbunod.

;ﬁ:ﬂ;ﬁ;‘y:::o?ﬁﬂﬂnnl 150 Yastpaduonerosoe  many-

< 4 weey UERKE  BEAKCTRYET  MIHOBEHHO,

@ TIOJTOMY KOWTAKTHHE Gaccefinn

He Hy®HM. B 10 MC Bpemw

HanyuenMe Re TIPWIACT BOoge OCTATOMHMX GaKTEPHUMAHWX CBOACTE, 2

1dKXe 3andxa MM TIDABKYCon. BaKTepUUMIHAR YCTAHOBKA HE BY RAAETCH

B PEArcHTaX, OMA KOMMAKTHA, YnpamacHue cc paGotofl MmoXHO nerxo
ARTOMATHIHPOBATS.
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Puc. 1.9. BaxTepuuiuiag ycraiosxa OB-11L:
1 - memanod astpybor; 2 — we cucmnan xphiuin: §—
scpriHA cnycxnoR KpmM (SOSAYROTACTKTENRY, 4 — KapAYC I —
crotpusall (7183, 6~ HKRHAN CHEMHER NPAILIE wiiod
faTpyboc £ dycrukat anApRTYpE;  9— Onopommenme: 10—
Py

B CHT cepuiino sunycxaiorea Sak-
Tepuumanee ycranwomkx OB-111, OB-50
« OB-150 (ra6a, 7.3). Ycranoskx
COCTOST K3 Kameps ofTyuewms, nycko-
BOr0 YCTPOACTBA ¥  INEKTPHYECKOH
CHmMHJﬂuD““O—KDHTMLHOﬁ CHCTCMA .

Baktepuumawas ycranomka OB-1I1
(puc. 7.9) KpenKTCE B BEPTHKANBHOM
nosoxenwa wa crcae, OB-50 w OB-150
(prc. 1.10) ycTawananmalorcd Ha Noay 8
TOPHIOHTAMLHOM MOAOREHHH. B YCTaMoB-
ke OB-1I1 nyckatens nguxpemnies X
Xopnycy, TypOuua arc €T, 9HCTKA
KBAPUEBOr0 YEX1a MNPORIRAAMTCA
MEPHONKYECKAM  BO3BPATHO-TIOCTY IATENA -
HbIM IBHXCAMEM PYKOSTKH.

llng yeernueHns npomycKHOM cmocob~
HOCTH 7IONYCKACTCS NAPANAENLHOE AKAK-
YEHHE 0D NUTH YCT3HOBOK NpK oanod
YCTAHOBXE B DE3epBe.

Iins 3anycka yCTAHOBKM K3mepy 3a-
MOJHAKT BOAOR K BRIKNAOT Jamny.
Yepes (0... 15 muu OTKpuBAKT

“ Ha T
Hoit ® mnocTynaowed eonw. PaBora
JaMnid  TPOREPIETCd  BHAYANBHO  4EpeE3
C¢MOTPOBOA rna3, anw GoabwicW Hamew-
HOCTW  3KCONyaTauwW  Ueecoobpaano
HCMIONLIORATE  CHCTCMY  CHETOBOW  WAH

CHIHA. B

950

==
]

950

NOMEMEHAE ACKYPHOR Cnym6ul.

Tabauya 7.3. MOKAITE 1M SAKTEPUIUMARME Y CTRHOROK

Mapa BAKTEpHIUMIHOA YCTRROBKH

Moxasurens onn

08-50

08-150

T1pOMIRaTHTELHOCTE, N /4 3.5
Uwcno padaumnz kamep 1
lassenue 8 xamepe, MITs 1

50...75
1
1

150...200
1
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Tpodorme s mabir. 7.3

Mapes 648 TepuiHIHOR YeTRHORRH

orasmrem 0B-101 0B-50 0B-150
Tiorepw wanope s ycrancese, w | 0,2...0.33 035125 | 06.13
Paborsee nanomenme yeranosti|  fliogoe CopwaonTanusoe
Tun samas 1B-60 AITT2500
MouuiocT ramnst, Br ) 2500 2500
Cymapnas  norpelazenas| 0,06 25 7.5
MpoIkocTs, nBT
Harpaxenmc ceri, B 20 20 220
meiime A nawnc a pefo-| 88 = 2 850 £ 100 850 100
en nanomenns, B
Tox wa nanne » pafouen] 0,65 * 0,05 34x03 1,4%03
pemnc, A
PacneriwA  Gexrepmunnud| 3.9 ) 0
10108, By

Puc. 7.10. Gakrepiamanad yerauooka G- 150




73. M, L] 6

ARA BOAGL M
To mepe ofmero yx KavecTsa Bon Bce Gombme
'C 3AHAMATBCE BCmecTs, X 30A¢ MPHRKY-

CH W 33NaXH, 3 TAKXE TOKCHMMEX BEMECTB.
Kak WIBecTHO, MYTROCTh BOAR OOYCNOBMCHA CONCPRAHHEM HEPACT-
SOPCHANX, NMPERAE KErO rPyGOIHCASPCHAX MHHEPANLHEX npuMeced;
UPETHOCTL — COAEPRANHEM MUHCPANBHNX K OPrAHWWECKHX COCAMHCHHA,
TIPAYEM [ABHYIO PO HIPAKT KALIOKAN OPraHHYECKON NPOHCXOXICAHE,
MUIAHKTOH H IPYTHE BEIECTBA. MMoasaenue s sone NPHBKYCOB H 3AU3XO0B
BEINBAKOT MAHEPANKHEE PACTEOPEHHHE H KQUIOHIHKE BEWECTSA (Cepo-
BONCPOR, XNOP, MENE30), A TAKXe oOpramMveckue coexuenns. K
no?mu OTHOCATCE  NPOAYRTH 6uo.-|oruuecxux npnnccmn, npom:xo-
Aan X B CaAMHX
PE3YNLTATE CMLIAA MOUR H CO CTOMMMMHE mmnu B pe:ymrare cuuu.a

¢ nateh TOB H nEAHO nous,
a TAKRE OO CTOUHBIMM BONaMH B
BemecTea.

Bubop MeTon2 Ac3ONOPAUMH  BOZE  3ABMCHMT OT MPOHCXOMIAEHHE
3anaxos K NpRBRycoB. Ecam np

"

pacr H RO, BEmMECTBA, M1fX pemaercd neMnHe-
soan. Onmako ocHoBHOR
80NPOC — sonpoc H3  BOSK pAaCTBOPCHWRIX

opragwueckHx BemecTs. 1o Tpebyer cneumansuoh obpaborky soxm. C
nassoft npofineMoR TECHO cre3aHa npofneMa  YIANeHWA B3 BONW
TOKCHUMMYX BEMECTS, HAXOALUIMXCA T2M, KaK NPABAIO, B MHXPOKOHUEH-
TpauMax.

B Hacrogmee BpeMa HAXOAST TPHMEHEHHE B OCHOBHOM METOIb
OKMCACHME W COPOUMM, NPHYEM XOPOMIHE DE3YMLTATM NACT RBX
{(ORWCAMT # wmeron).

Ha okAcauTered mHPOKO MOl Y X0p A X
peareATH, 030H, NEpMaHraHar kaama. Buwibop pearewta, ero A03W R
CXeMW pearcRTHOM OOpalOTkH CrenyeT PEmHTE HA  OCHOBE TEXHO-
NOrMYECKHX  ACCAcaoBauKA. ODHEHTHPOBOYHO MOXHO [03y OKHCAHTENd

HeXOmA WA soan
Taba. 7.4.
Taftuua 7.4, e am soam
MMepuarranatian Jlaaa oxucamreny, ur/n
oA,
wr O2/n DEpMBMIERST £LTR oaom
5.10 2.4 1.3
10...15 4.6 1.5
15...25 6...10 3.4
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Kak npapne, OKHCAHTEAR PAIPYMAOT OPIAHHNECKOE BEINECTEG
OPraHQICNTHYECKH MEHEE OIYTHMHE, A TAKXE MEHEE TOKCHYHME
coenniennd. Ho MMeWTCR ® TakHe BemccTaa, HANpUMeEp HEKOTOPHE
GOCPOPOPraBMUECcKHME NECTHLUMAK, TPH KOTOPWX HENOAHOE OKHCABHWC
OBYCAOBHT YCWIEHHE 3303X08 H NPHBKYCOB ¥ OGPA30BAMME TOKCHNHWIX
sewects.

pacrpoc » OKHCAATENEM SBASCTCH
ucp. NpW KOTOPOM, OAWAKO, HAN0 YHECTR BOIMOXKHOCTL MONBJEHHY B
BORE 3aN3Xa M NPHBKYCA XAOPA, 3 TAKRC HEREAATCABHWX COCAHHCHRR
(xnopdeHonu).

Oy ® KMnO.«— cHAbHHE OKRCIHTRTH, OHH HE NPHJAIOT  BOIC
RONORHRTEALHMX 3anaxes #  upwekycoa. [lpr KMnO: seobxozuma
NPHHEMATb BO BHHMAHUE BHCOKYKD UCHY o ﬂw“uu’"‘mb PCArcuUTa.
Kpome 'rnm, TpeGyercs nucnxan TOUHOCTD IDIUPOBKK, YTOBH MCKITIOUHTH
BOMy OCTATOMHMOMO  Maprasua
(Aunycrunan muuempauun acero 0, l mr/a). O30H, xak Buno ckaaano,
MOXET B PEIYALTATE WCMOJHOIO OKHUCJICHWS OPraHWYECKHX BEmecTs
AL3AATA AHTEHCHD 03K’ Lt OCTH B BOJE
DOCAe OVHCTHHX COOPYXeMMAl,

VUHTWBaS BHUIEYNOMSHYTHE TPYAHOCTH, NPHMEHEHHe COPGEHTOR
AN YNANCHWS K1 BOAW  DACTBODPEHHHX OPrAMMUECKHMX BEMIECTE W
TOKCAMMMX COCAMHEHHA ABNAETCH BARE MPEANCUTHTENBHEM MCETOIOM.
Hx Goabmoe NMpCHMYnIECTBO B TOM, YTo OKH HE PaapymakT BCuliecTsa,
[OFTOMY OTNAJIET ONACHOCT TORBACHHN HEXENATEARHNY UPORYKTOB
sectpykimn. Ocobeuno xhDekTHBHO CBA3WBATE ¢ copbenTamu munpatol-
HBC COCTMHEHKA, HANPUMED, EMOTH M ApyrME CIabWE OpralHueckue
anexTpoauthl. Jlyume COPEHPYKOTCS NPH ITOM BEIICCTEA B MOJEKYNAPHOM
BHIC, XYXC — HOHHL.

B B0ROUOANOTOBKE B K3UECTBE COpPSEHTa NPHMEHEIOTCR 3KTHBHBIE

YITH, NONYNAEMNE AYTEM AKTHBAUMH Yy Aos
(KAMCHHWE YTNM, AHTPALMT, TODG, NPOMBIULICHHNE orXoAk). AKTHMIJ.HH
JakmodaeTed B T KoR

OTCOPTHPOBAHHOTD MatepHana, & y e ucro ynery il

KOMIOHENTH YNANRKOTCH, MATEPHAT YILAOTHACTCH M NPHOSPETAET MHKDO-
DOPHCTYI0 CTPYRTYDPY. CYMECTAYQT ABa cnoco8 copluroHHoik opadaTky
— #obaska 2AKTHBROIO Y13 8 BWIE DEArenTa (YrAeBawne BOAH) H
PHALTPOBAKNE BOSH 4EPEA CIOH MPaNYAMPOPARKOTO, AEPHUCTOTD copienTa
B COPOUMOHHBIX DUABTRAX.

Jnad yraesavua Boas Hcoﬁxnnuna HMeTh 6aK C MEXAMMUECKHM WM
mapa KHM T
yrnd B reuensue | u Harvmnncuuym ymbuym AYNBNY KOHUEWTPAUHCR
8% NORAKT B BOAY (EPEX OMHCTHHMK COOPYXeHHAMH 33 10 muH 10

BBONA KOATYNAMTA. Joaa yraa nepen PHAPTPIME  HE  1OAXHA
™ 5 mr/a. I AKTHBHEE YLK MapKH
BAY w OY.
Noarororxa yras CNORNAN, TPYROCMKAR H aamﬂskmcman OKPYRERHT
Bo BORB OCTA

KOHLEHTPILUAMA YOS Tpeﬁymz SonbIiad TOMHOCTE AOIHPOBKH.
(50



Mazramy Goaece A u GsnpTpH
B KOHUE TEXHOMOTHHECKOR CXEMB NOCAE OCBETNHTENLAWK (UALTROR,
B xauvecTee  3arpyaxm  MCNQaR3ysoT  NPEXRAE BCETO AKTHBHWE YraH
Al-3 n AT-M. CopSuucuHhe GHALTPH, Kak MOPABAT0, HANOPHKE,
TOMMHHY 3ACPYIKR  (PRRAMAIOT HCXOAR I CKOPOCTH QHARTPOBARHR
(10...15 m/Q) n Bpemenn NPCOWBAHHA BOZW B YTOMbHOR 3arpyake
(10... 15 munl.

Nlng neproaMueckoil BOARHOA MPOMBBKH COPOMHOHHWX GHARTROB
MOXHO MCXORHTb H3 PEKOMCHASUMH Tabn.

O ] KOW  Tipx 4
COpOUHOAHEX HIALTPOB, FBANETCY BOUPOC BOCCTAHORNCHHE COPOLMOHRGA

xocTH iaptpon. [T 3TON0 HPUMEHBIOT XWMMUECKHE, TEPMBUECKHE
wn EMONOMMUECKHE METQNH, TPeOYIOMKE BHIPYAKM MATEPHANA M3
GunbTpa.

Tabauua 7.5. TIAPAMETOM aPOMMEKK YTOXBHSX GRIDTIOR

Mapea OmmocHrenssoe y
yona pacwmpeume | Mmars.  a/coM’ | HoCTS HpoMMakk,
sampyien, % s
Ar-3 25 12..14 7.8
s 14..16
45 16...18 .
¥ .9 10...12
Ar-M g 9..10 a.10
® .12

XuMuueckal METOA 33KMK0YAETCA B NPORYBKE €04 Yras OCTPWM
napoM ¢ nochegylomen o6paGorkoll  mICTOURKO, TPH  TEPMUNECKOA
anc Kie BEWECTBA BM 1 B
cncuua.nmux newax npw Teuncpafype 800 ... 900° C; moccravomnenue
COPELYMOHHOR EMKOCTH YT/1W MOXET TAKXE NPOMCXOAWTL ¢ HCTIOMB3O-
BamueM MukpoGas. [0 HACTOSOIEr0 BPCMEHM HE CYMECTBYCT HANERHOTO
H EmCBOTO MCTOfa DErcHEpaunk  yrael, YTO YBETHUHBAET pPACXOR
CBEXErQ MATEPHANA H NOBMWMACT CEGECTOMMOCTD NPONCCCE.

FNABA &

OELWME EONPOCH NPOENTHPOBAMNA
BOQOOYMCTHUX KOMNAEKCOS

8.1, TOXHOROMUECKHE CXOMBI BOROOUMCTHIIX CTAHLMI

Mpoexr ¢ pubopa
TEXHATOKYECKOR Cxemil (COBOKYRHOCTE NMPHMEHECMBIX A obpaborkn
BOmE  COOPYREHHA M TEXHOMOMRNCCKWX onepaund). Beway paanuix

151




TpcGOBAHNI K KA4ECTBY BOAB M DPa3HBIX CBOACTA BOAW B BOROOMMCTHHKL
CYIMECTRYET GOABMOE KOAMUCCTAO BOIMOKHHX TCKHOMOMMUECKHX CXEM,

PHE MOXHO KAACC Th M3 DEArCHTHHE M GR3peareHTHbic,
HANOPHBLIC H GESHJHOpNHE. HA TCXHONOMMUCCKME {XEMB A8 MOAKOR «
uacTnuHoi (rpyGofi) OUNCTKM, HA OMHO-, ABYX- M MHOTOCTYNEHYATH
CXCMBL,

Be3pearcHTHBE CXCMH OYHCTKH TIOREPXHOCTHHX W ofopoTHmX BO1
NPUMEHSIOT TAJBHEM O0BDA30M B TCXHHUCCKOM BOJOCHAGXEHHY, Karaa
HE TPeGYCTCR KAuECTBO NHTHCBOA BOAH (YACTH4HAA OuncTka). Beapea-
reHTHBE CxeMbl B0NCe NPOCTH B IKCMYATAUNY, HEM PEAICHTHEIC, OAHAKO
AHAYMTEABHO MPEBOCKOAAT HX B CTPOHTEABHOA CTOMMOCTH BBHAY Goabasvx
Pa3MEpoB COORY XCHHH.

JInst NOAHOH OMUCTKH NOBEPXHOCTHHK BOR MOYTit GE3 HCKAKYEHWMA
NPHMCHAKIT pearenTHuie cxemn (puc. 8.1.). C MCnObIoBaUMEM DearcHTon
APOLECC OUHCTKHM BOAK NPOTEKACT GHCTPCC H IGMPEKTHBHCE, COOTBCTCT-
BCHHO YMCHBWACTCH HEOOXOInMBIA OfbEM €OOPYXKCHMIA. .

Ha Bonblumx BONGCOYHCTHRIX CTAKUMAX ABKHKEHHC BOAM OT COOPYXKEMEn
K COOPYXCHHI} A0 PEICPBYAPA YNCTOW HOAW MPOMCXOANT CAMOTCKOM (pMC.
8.0). Toxue cxemul T Hx fp npeano-
NArAaET YCTAHOBKY COOPYXCHMA HA PO3HKX AHCOTHMX OTMCTKAX. PasHOCTh
yPORHCH 3CDKAND BOIN B COOPYXKEHHAX OMPEACTKCTCH MCROAA M3 yCAoBUS
NPEOJONCHUS THAPABIHYECKOTO CONIPOTHRNCHHA B CAMUX COOPYXKEHMAX
KOMMYHUKALHAX NPW PACHCTHOM Pacxoae # Boan. I10
HCOGX0AMMOCTE MOCTPOCHUS RWCOTHOR CXEMH BOJOOMMCTHOR CTaHLMM,

B nanopumx cxemax (cM. puc. 8.4) aBuxcHue BOAH NPOMCXOAMT NOA
HIOHTOYHRM A3BACHHEM, CO3JABACMBIM HUCOCAMYH TCPBOrQ NOTHCMA. Iro
NO3BOJIACT YCTAHABAMBATH BCC COOPYRCHHS HA OJHON BHICOTHOR OTMETKE.
BwCOTd MOIRCMA KACOCOB NCPBOrO NOABLEMA, KAK Npasito, naadmpacrcs
TaKoR, uTtobw ofecncynTh nojawy A modm B y
Gawnio uav B ceth Ge3 JONOAHUTCALHEX HACOCOB BTOPArO MOABEMA.

B HAOMOPHEK CXCMAX BCE COOPYXCHHS SBARKITCA [CPMETHYHEMIt
EMKOCTAMH.

TCXKOMOrHUECKHE CKEMM, nas BOgBL
NUTLCBOMD KAWECTBA, HA3BBAIOTCH CXEMAMH NONHOA ouncTku. Caenosa-
TEALHO, CXCMBE YaCTHUHOI HAM CPYBOH OMHCTKK 8O MOCYT OmTh
MCNONb3I0BAMK TOABKO IR MOATOTOBKK TEXHMYECKHX BOA.

FumM nORroTOBKA PORW OCYWECTANACTCH B OCHOBHHX COOPYXKEHHAX
OQHONO  THNA  (RANDUMCP, TOARKO GABTPH, TOABKO KOHTAKTHHC
OCBETAMTCAM), TO TAKAH TCXHOIOMM4MECKAA CXEMA HA3KBACTCR OAMOCTY-
nenyatoi. [Ipy ROCACAOBATENBHOM WCMONL3GBAHMM PAIHBIX OUHCTHHX
COOpPYXCHH CXEMA SBAETCHA IBYX-, TRex- wam Bonce Cryncv4arod.
DayxcryncHuatol SBAACTCA TEXHONOMMUCCKAA CXEMA W B TOM Cayuae,
€A OOMH TCXHONOTHUCCKHA TPOLUECC MPUMCHRETCH ABaxam {(18yXcTy-
nenvaroe raeTpoBanuc).
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8.2, BuifOp TARHONOIHYACKON CX@MBI BOAOONMCIMOM CTAHUMM KO3IAH-
o Ha

TEXHONOrHHCCKAR CXCMA BHGHPAETCE HCKOIB HI MPOHIBOAHTCABHOCTH

CTaHUMH, CBORCTB NOCT BOAM, T K KaHCeCTBY 1y
Holl BoaR W KHX #. [pn From yunTw-
BIIOTCA  ONKWT IKCAAYATAUHH CTAHUMH B QHANOMMUHBIX YCNOBHEX K
peaynuTaTh PHTENbHE X HUCCKAX  HCC. #. Mo

BO3MOXHOCTH Cneayer NONb30BATLCA THROBWIMH MPOCKTAMH,
Mpexae uc!u onpenendeTcd NOAHu PACX0] BOAK, NOCTYNAKOLCH
Ha cranumlo, so/eyr,
0n =20maxeyr + Qroa. 8.1

rae a — KOXPPUUHCHT, YHRTHIBIAIOUWHA PACXOA 80AW HA COOGCTBEHHBIC
AYRIs CTAHURH W ) ot K duasTpon.
[pH NOBTOPHOM HCMOABIOBIHHH NPOMWBHBIX Bod dutabtpos a = 1,03
...1,09, 6ea nostopHoro mcnonwbiosamug a=1.1...1,14. Ta CHull
2.04.02—84 roATAPHOC MCMOIBLIOBAHHE NPOMBIBHAX BOJ DHALTPOB M BOJ
ar A K ocankoB  0fRIATCNRMO; Q“’"—N
nonmuurriu.nuﬁ pacxop Ba3W  Ha  BOC npoT! _,/
3anaca, M /cyT,

Qaon = 366aou(n191 +Mada), 32

TUC fanx — PACHETHAY NPOJOKHTEABHOCTH MOXAPA, 4; 7y, a2 — KOAMUC-
CTBO OFHOBPUMCHHWX MAX3POB B HACENCHHOM NYHKTC H B NPOMIBOACTBE;
Qi M g:— MODMA pICXOAd BOAB TPH TIOXAPE. fam, Mt M2 §1n Q2
npuunmMalor no CHully. Tlpu pacuere no ¢opmync (8.2) spems
BOC 3anaca AOQM TIPHHHMACTCA PIBHBIMM
24 u. B tex cayuasx, korga CHull nonyckacr Goaswui  cpox
BOCTIOAHEHHY, (gon CNEAYET COOTBETCTBCHHO YMCHBILMTH. 3

n i TCALKOCTBIO THOTT cTanumu, M°/cyT,

RAIWBACTCH PATXOA
Onan=Omaz cyr+Qpan- (8.3)

3 BoaoOuHCTHRE CTAHLMH NOAHOA MPOH3BOIHTENLHOCTBIO CBune SOO0

M /CyT PACCHMTHBAKT HA PABHOMCPRYK paboTy B TEUEHMC CYyTOX
ALHOMO  BOAONCT MMy OAKMbl

nponyckaTs pacxod soam Ha 20 ... 307, Goaewc pacueTHaro.

ILa% NOSroTOBKH XO3AACTBCHHO-NHTLCBEIX BOA M3 NOBCPXHOCTHHIX BOJ
NPHMEHHKIT OIHO- WAM JBYXCTYICHYATHE DPEAreHTHHIC CKCMb (CM. PHC.
8.1). TobKko NpH YCIOBHH MPHMEHCHUR MELIEHHHIX QHALTPOR JONYCKi-
€TC  CTPOMTL  CHCTCMW  UCHTPATH. xo3sACT! THEBOM
BoaoCHAOGXKCHHY no BeapeareTHOi  cxeMe  (HA  6a3¢  NOBCPKHOCT-
HEX BOA). .

TeXHONOTHUECKYK) CXCMY BONOOHHCTHOM CTAHUMK NPH OCBETACHMM K
obCCUBEUHBANNY  BOZM M OTCYTCTBHH PEIyNBTATOH TEXHOJIOTMHCCKHX
nee. i MOXHO Te no Tafa. 8.1
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Tabiauya 8. 1. BeBOP ICXHOAOrHHIECKOR CXEMM BOI0AHCTHOR CTANIHK
OcHoume Mpowasopu- Hcxoavaa sons Ousttniennaa sons
ounctHbE TenwHocTs

caopy keHHA g, + | UseTwOCTE, UBETHOCTR,
ol ur/n paa ur/n n
Pearesmie cxems
OaHOCTYlEH 4 aTe
ouHcTZS
Cropuie Grabrpw
HAnopHwe la 5000 fa 30 flo 50 ot Ao 20
oTRpLTE Ra 50 000 *20 . 50 15 20
KoHTakTHue Tiabian o120 »120 o1.5 .20
ocaeTamTEn
Deyxcynendatoe . *300 120 el .20
duaTposanme
Rayrerytienaaan
ouncrxa
BepTHKaThime Jo 5000 1500 *120 » 120 o0
arcrofumncn,  crapsic
Summrps
FopuaoHTanuHme Eonee - 1500 120 1.5 » 20
otcrofiuuxs,  cropwe| 30 000
bunntps
Ocwerawresw  co|  Banee [ 50...1500 | 5 120 » 1S .20
WBCLICHHLIM OCAIAKOM, 5000
CROpuC DUILTPN
Jleyxcrynendaroe TloGaa | Banee 1500 | s 120 ] v 20
orcransanue, cropmc
SunbTpal
Kownaxties  yore-| o 800 fia 1000 v 120 CR¥ 0
wonka *Crpyes
HacTwanau 0IHCTEG
sonm
TopHIOHTAIBHEE Nwoban > 1500 * 120 8...15 .40
arcromHEn wan
ocecrakaenn
PaaHanenue » Banee 1500 10 Ro 250 v 20
orcraBnuu
pyBosepuicrie N flo 80 . 120 .10 » 30
Qunarps
BeapeareuTime Cremn
Moanas
o4mcTXA BOAN
Mennchie Naban 1500 o 50 oLs »20
dunrpn ¢ coopy-
| enuamn Ape-
nosucTRH
{umkpoduabTp s
mped |
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Mpodarxenue mabn 8.1

Ocsosinie Mposasoam- Hcxonnaa sons Oviuennad sosa !
uucTiue TensHocTa
COOpYMEHHR cragiuwn, | MY™OCTL, | useTHOCTL, | MyTHOCTL, | UbertuacTe.
Wicy we/a pan wrla pan
qacrvanas
CqucTRS MasM
Tpybosepuncrue Mioban flo 156 fo120 | 30..50% | Taeaa xe.
rnrpa o7 ucxoauon | Kae wexo
Paansmue . tosee (500 » 120 To xe Towe J

JIonaaHKTCABRO K NPKBECACKKEM B TaGa, 8.1 OUKCTABIM COODYXEHHAM
TPeGyerTcs BKUKYEKUE B TEXHONOPHUECKY ) CXEMY MHEKPOQUALTPOB, €Can
«UBCTEHHCs BOAMW AIHTCE Gonee | mec B rony K W CPCAHEMCECSYHOC
conepxakke naakwktond Gonee 1000 knerok 8 | ™™ Boaw.

ol A 1
, tes

S
? £
P 6.2, Konmakis 305001acrieh yCriuonen «Crpyas cuapusut):
i 1 et guny: arerir 4~
erena:

eed sanan pommIERT 8011

B 33BUCHMOCTH OT CBOMCTE WCXQAHOW BOAW TCXHOJAOTHUYECKAR CXCMI
BONOOYACTHOA CTAHUWK MOXET OT BHIWCTIPHBEACHAGIX  3HAUKTEIABRO
OTINMATECS, OCOGCHHO B TEX CNy4dsx, KOMAA B BONC AOMHHWPYKIT
BEMECTBA OPraHHYECKOND NPOWCXOKICHHE, NPHIAADLIKE 8ONC UBCTHOCTh,
3anaxk H npuekycw. Ha puc. 8.2 npHBCAEKA CXeMA  KOMNAKTHOI

THO#A «Ctpyse, # 218 OCBCTAGHNY,

ofiec ofic H YMSCUEHNA KIK
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NOBEPXHOCTHHX, TAK W NOAICMHEX BOL. YcTanosku «CTpyis prnycxaior
CepuitHO npoHasonuTeIbdocTe (0Q, 200, 400 w 800 wm /cyT, oxu
npuroiss K B ap X MPOMBILTEMHNX BOZ0NPOBONAX,
) Mankx NYHKTOB,

KaK noKa3ueaeT NpPakTHKE, KAICCHMECKHE TEXHOIOMKYCCKHE CXEMbl
C OTCTORHWKIMH W OCBETAMTCAAMM (O BIBCHICHWHM OCAAKOM JIAKT
XOPOWME PEIYALTATH B OCHOBHOM NPH OMMCTKC PEUHHX BOR, B KOTODHK
AOMKHHPYKIT TAXEANE rpy6oaucnepchuc npuMccn. Tlps oductke son
Q3ICP M BONOXPAHMAHWY, 3 TAKXE PEK € MANOA CKOPOCTHIO TCHTHHS BOAM,
TIDH OYMCTKE HUAKOTEMNCPaTypHex BON Gosee BBCOKMI APekT MOXHO
OOAYUHTE QpUMCHCHICM GAOTAM, RBYXCTYREHHATOM (UAGTPOSIHUS,
C NOBRIUCHHCM UBCTHOUTH BONM H OBIUENO CONCPRAMHR OPrAHHMCCKHX
BCIMECTB  PACTET POAb  pearcHTHod o6paGoTkH  Boaw. Bricokoap-
QICKTUBHEMH, 3 4ACTO W HEHIBCXHBMA MOrYT CTATh O3IOHMPOBAHKE,
copbunonnan oOpaGoTka M ApYrHe MeToAu.

Bubop TEXHONOMMMCCKOR CKCMBM  TOALKO HA ocHoBe MHQOPMALIMM
O CBOACTBAX BOLW B BONOMCTOWMHKE HE BCELAA 1O3BOALCT pAIpaBoTaTs
H  BHEIPDHTH HAWAYUILYX TEXHOAOTKK BONOMOANOTOBKH. nJlI 3Toro
HECoOXDANMO TIPOBECTH TCARNBIE UNETKHE WCC
3 BOIC Z3HHOID BOAOUCTONHUKA ¢ HCAQNE MHAGTHRIK ¥
AOROOVHCTHRX COOPYREHUH.

4.3. Cocrasnenns resnnaua

TencpansHnf  N3H  BOAOONMCTHON CTAHUHK COCTAAARKOT B COOT-
BETCTEHM € TPeGOBAHMIMEM PA3Aend CTPOMTEABHEIX HOPM, KACAKWENX|
Pa3paBoTKK PEHMAZHOB MPOMBIUNEHHNX TIPCATPHUATHIA.

MecTo  CTPOMTCILCTBA CTAHUHMH IQAMHO OGECNENHTL KOMNAKTHOT
PACHOAOKENUC  BCOX  3MAHHA W COOPYXCHHA, MUHMMALIBHYIO XNUHY
KOMMYMHKAUME 1 yRoBCTBO dKkCmayaTaumwn. [Tipw  ITom  Heofxoawmo
Pe3CPBHPOBATE JANACHHE MIOWAMN AR PICUIMPCHHA CTANLMM, BOKPYT
CTAHUMM 101KHA GbTH BOIMOXHMOCTE CO3AAHHA JOH CAHMTADHOH OXPANMI.
Heobxoaumo yuMTHBATE BRCOTHOC PACTIONOXCHUE CTPOAMIOUIANKH, 1eQ-
JAOrHYECKHE M THIPOrCONOMMYCCKHE YT TOBHR. Ecau cranuus HaxonuTcyd
¥ BONACM3, TO BHCOTHAR OTMCTKA MUIAKMPORKK [LIQUWLAIKW HOANRHA Spite
e MeHee 0,5 M BWIE PACYCTHOD MAKCHMATBHOND YPORHR BOARL T YHETOM
BHICOTH BO.THMW.

Ha rcuepaipHoM Rasne 0f03HAYAKT BCE CTPOCHHE H COOPYRCHMZ,
KAPY KHHC KOMMYHHKINWY, 10POrW, OICACHEHWC, OTPAXACHME W MECTO
pacrodoxeHug npoxoison (puc. 8.3). TMo B03MOXHOCTH BCC OYMCTHBIC
COOpYXeHHT, TIDOHIBOACTBCHHME H  BCHOMOrATE/ILHWE  (OMCIICHHA,
PEarcHTHOC XOIAACTBO 0E1eCo06PAIHC CKONIEHTPHPOBATL [HOA CAHHYIO
Kphuly MAH  (PYNNHPOBATE B HECKOA6KO GAHAKOPACTIOIOMEHHBX
AJAHWK.

Pacxoause ckaanm xaopa w paci 4 B OT)
anasuax. Paccmumae OT Hux nu BOIOHCTOMHHK3 H TIPOM3AONCTBCHHAIX
¢ moc MoICA AOAMHO GWTH ME Menec
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30 m. Ecan x30p xpanutcr 8 6a110Max MAH KOHTEHHEPAX, PACCTORAHHC
CKNA73 OT XKHAKWX K OBUICCTBEMHHWX 31aHHA RQ1XKHO GuTh ne mchee 100
M. OpA XpaweHun B Tankax — He mewee 300 m.

Ha BOAOONHCTHON CTaHUMK 10aXeH BuITh y3CA MORIOTOBKH QHABTP-
YIONHX MATEPHAIOB, B COCTAB XOTOPANO BXOAST COOPYMEHHS AN HX
COPTHPOBKR H (K. a B caydae TH W COOPYXEHHS

}

K aompedome s —
i g

N 2 ‘
s )
£ S S ] .
N
8
7 §
7 < 80 -
L )
M2
Aodaun uceoonoi NSy §
fodu 0 24 TC 3
cmavura 2
8[| A2puinad i
o2l oosa0uas

45000

Puc. B.3. EHRAZH BOROOMHCTHOR CTRHILIN:
{ — apmyC angmouWETHOR CTANTA, | — HaUHA NpoMANNE s GKALTOR ] — pERARYADML SUCTDR pORN: § —
2opuoe soaaficrac, § — aorenss b — 7 (]
ol soner 9 — 10~ (1= P

rns apofnewns u paccera. Ha cranuun noaxen GuTb apapuiixmi 3anac
ang | ...2 JuabTpoB, @ TAKKE HEOOXOAMMHEGL MATEPHAN ANS 3AMEHN
10% obwema 3arpy3ku 8 roa.

Mpst 622ronpHATHEX KAHMATHYCCKHX YCNOBHSX Y3CTh COOPYKEHHHA
(OTCTORHYKS, OCBETAMTEAM CO BIRCWCHHNM OCAAKOM, KaMEPH XAONKC-
06pa30Banns, XOWTAKTHHE Bacceiikel  X10pa)  uemECooBGpasHO  yCTa-
HABIWBATA BHE 3AaHuN. OOGpasylOUHACK 7NEeIFROR MOKPOB HE AOAXKCH
NPengTCTBOBATH HOPMABHON 3KCILUTYATaunst COOPyXCHuit. [Lns IJroro
COODYXEHHY  NOKPHBAWOT  REACIOOETOHHWMY TUIMTAMH § YTEILISIOT
cnocM 3eMau.
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IMpst npouasomuTeanHocT® crauusw na 100 000 u]/cy'r Heobxoaumn
KOMMY B Cryyac  HEeoGXonHMocTH
SHKMOUATh 4ACTE QUHCTHUK COQPY KUK,

Bokpyr BORCOUMCTHOH CTAHUHA COINACTCH 30HA CAHHTAPHOR OXPAHH,
COCTORMUATR M3 NOSCA CTPOTOra pexuma (-4 noic) ¥ CARWTAPHO-3AHNTHOH
manocet, Fpaunua |l-ro nosca T
COOPYMCHH#, KOTOPOE NONKHO p;\anrmru:n Ha PACCTONHHMM HE MCHEE
30 M or crcr peaepsyapor (WILTPOBAMHOA BOAN W (MABTPOBAALHMX
OOOPYMEHHH C OTKPHTON NOBCPRHOCTRK) H HE MEHEE 15 M — OT OCTAMbHEIX
COOPYXEHHE W LTBOAOB BOAOHANOPHMX Gawich.

CauHTapHo-JamnTHad nonoca mupuHo# de mewee 100 M npumens-
€TCR ACHOAHKTENBIO K 1-My NOECY B CAYHAE, €CAH BOAGOHHCTHAR CTAHLAA
HAXOAMTCA 32 npenenamMM  2-r0 NOACa  30HW  CAHMTAPHOA  OXPaMk
BOJOHCTONHHKA.

8.4. Cocr. A cxemiy I K
OUHETHRIX COOPYMEHHA .

Brcorhoe o-mcmux coopy 20A%HO oBeCneuHTs
TOUKH TEXHONOTHYCCKOH
cxeuu Aa peacpeyapa uucmn wnu Hausucmed 1Oukod ofuung sens-
€TCH MAKCHMATBHMR yPOBEHB BOAW B MHKPOGMALTPC WAH B CMCCHTENC.
OTMCTKM YPOBHS BOAH B COODYXCHWZX PACKUWTHBAIOT WCXOAS W3 MOTCPH

Tafruus 8.2, TIOTEPH HAIOPA N COOPYMENRAT B KOACTPYKIMEX

o " florepa

B coopymeHsax
MiKpODusTpR # GapaSannsc ceTRH
Bxoghsic Kameps
CHECHIENN (HAPARINNECKOR Thilg
Mexntuuecrue CHECHTERn
Kancpat 110nee0bpasonamna
DaoxyasTops:
Orcrofnmkn
OcaernmTean co KIINEHHNN ocRIROM
Crapsic punetpu
Kowrsxmiue ocsernurent
Mesuenime QuasTpi

B KOMMYHHESURST
or wnH Bapat; ceTo A0 0.2
ul 03..04

KowTRK THAX OCBETANTENCH
O crer0 " w ocaakon m0 Guabtpos | 0.5...0.6
OF puarTpoR H 50 HKCTOR BOnM 05..1
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Sagpamopnas

Pyc. 8.4 BNCOTHAR Creme mOIGAUHCTHIM :nmumv

1 ~ Apamureren wons o1 n ) resang 4 v a—
oA, yepatuaTeTL npomaiawite s npo-
et ot o cleecmvir & S5y CaupoTE PorTATS MPCRITR

i 9— yemam HeenHO Nepeumcinmnn odges: 16— prsoudn obes-
ROMuRANWE Ocattes; J] I lal'n‘tu P ety crm canex 12— WiCte 'Iﬂ"-l\nl

oot vepeern i parc ccaas, 15 wezmavin was 13- —Unpnuunu

o 2on dpurbrgen. 8 ~ morpetodl oucenrea: 8 maciaTey e
ctopeh dunmy 1 = peacinyap weroh o 2

g X~

n Yin

e, 2 —

ey sy
TARAGHUNE R AT PacTIOPER



Yemaretna dos i o digpatinas
ndssanpusmels

oocnt posbey_gummpnd i s

/

Puc. B.4. Nporonmenne

Hanopa B8 COQDYXMEHHAX L KOMMYHHKZUMAX apu MIKCAMANBUOR
TIPOHIBGANTEABHOCTH CTAHOHM. T1pH JTOM 33 HYNEBYIO OTMETKY NpUHHME-
10T MIKCHMANGHBIE ypOBeHh 80aW B DEACPBYape 4HCTOA BOAW, KTOPAx
HonxHa Swre wa 0,25...0,5 m suutc nosepxHocTH deman. Taxum
06pazor 06paayCTcs BHCOTHAS CXCMA BOROOMMCTHOR CTaHuHM (pnc. 8.4),
xoTapoi 060 % sce HUCCKHE COOPYIKCHUR, HACOCH,
32TOPW P,
. IlaA yMmeHsmexwws Hcobxonsmoro ofbema demasntix  pabot  nipu
POMTEARCTBE CTAKUMH CAEIYET MIKCHMAALHO YMHTHRATH SPHPONMLI
e TEPPHTOPHH CTPOHTCALHON MAOATKH.
[TpM COCTARACHHMK  BMWCOTHOR CXEMBl M PICHETE KOMMYKRKALKA
HO  HCXONMTR W3 OPMTHTHPOBOMHHIX MOTCPh HANOpA, MPHBEACHHMWX
taba. B.2.
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000 008 4000 s000
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Puc. 8.5. Tlnas 1 PAIPED TEIMANOMLECKORa GAORS BAGODUHCTHON CTRALMM!
b ¥)

wosry i

i - f ) -

e

10— [7)
acaetaHTenel: {4 — chprc NPumMeisHal BOAk or Guaktpos; 13 — nogass nesonsodl saast

TloTepu Hanopa B BONOMEPAK  YYHTHBAKOTCA JONOAHUTCABHO

33BHCHMOCTH  OT KX (aCTIONOXKEHHA:
0,5 M; B OUMCTHHX Ccoopyxcuuax — 0,2...03 .

H3 BXOAC M BWXORE CTAMUMH —

fna P

162

ceueHus
HCXOMAT W3 CRENyIOWHX CKOPOCTEH TeueHud Boaw, M/Ci

Y
OoT  HacocHoil



cTanus  |-ro nogvema 10 cmecureas 1,0...1,2; o1 cmcewtens ao
OMCPI XJ0ALCOOPIIOBAHAS HAK OCBETANTCAS CO BIBCUICHHEM OCATKDM
0,6... 1.0; oT orcroRunkos wan ocsetMTensk ao ¢guastpos 0.8 ... 1,2;
0T (PUANTpOs o peacpeyapos wnctod aogw 1,2 ... 1.5; B TpyGonpososax
'{nm:zl-m W oTROJ2 npomwBHwx son 1,5...2,0
. KOMNOKOBK3 BOROOMMCTHOA CTIHUMHM 3ARUCHT OT €€ NPOH3BORMTCAB-
HOCTH M NPHHSTOA  TEXHOAOTHHECKOA CxemW. Pacnoioxenwe scex
COOpYXCHUIT M MOMEWCHNR B OAHOM 3DAHWM BO3MOXHO, KAK NPJBHAO,
TOILKG TPH MATOR TIPOK3BOTHTCABHOCTH cTaHuis (oo 5000 m”/cyr).
Ipu ABYXCTYMEHUATOR OYHCTKe COOpyXcHHA |- u 2-B crynewcit, Kak
ApaEID, PACMOAArAIOT B OAHOM 3A7C B NAPAINCIEHEY paax (puc. 8.5).
Thaskuifi  KOPNYC BOAOOUMCTHON CTAHUKH NPOEKTHPYETCA DNBYX- ILTH
TPEXITAXHWM, TIDHHEM HA NIEPBOM ITAXE HAXONATCA CKNALM. MACTEPCKME,
PACTROPHLIC GaKM K APYTHE TOMEMEHNS, KYNa NOCTABITKITCA MATEPHATH
W Taxcnoe ofopynosanse. JlaBoparopum, amcneruepckme, pabounc
KaGMHCTH, GLTOBHE NOMEWCHHA M KOMHATH OTANXA PACNAMIArAKT Ha
ETOPOM M TPCTLOM ITaXAX.




PA3NEN TPETUM
OUYUCTKA CTOYHLIX BOA

B namEOM pasnenc NPHBOARTCR TEXMANOTUYECKUE CXCMBI, KOHCT-
PYKIKH COOPYXCHHE W METONH MX PACHCTA, MPHMEHSEMBIE HA PALIHYHEX
3Tanax MExaHudeckolt, GHANOTUYECKOR, rAyGOKOH OWHCTKM (IOOWMCTKH)
CTOouRnX sof R oBpaborkm ocaaxa.

B paagene ¢fieNar aKUEHT HA TC METOM M COOPYXEHMS, ONKCAHME
KOTOpHX mnﬁuncc a('rya.nhlm zulx KYDCOBOTO ¥ AWDJIOMHOTO  Mpo-
exT M3TEpHANA NPHHETA
< yuerom ocnommx CTalHit OYHCTKM CTOMHEIX BOR R 0OpaboTkw acamka.
PacueTst, npHBeaeHHnEe B IANHOM PAINENe, COCMACYSCh C DCKAMEN-
sausaus  CHulla, B pane caywaes nonoamskoT W KOWKPETH-

AHPYIOT HX.
Hanawit paszgen cnpa MYECKYI HHGOp-
MAmHI0 € KDATKAM TEXCTOHWM COTIDOBOXAEWWEM, YTa Tpelyer mpen-
p na Yy pe yuefiHoR awrepa-
TYPH.
CNABA 9§ !

MEXAHMHECKAR OMMCTKA CTONHBIX o8

Mexannyeckas OMMCTKA CTOMMEX BOfL OGWYHO  npeamecTayer
Guanoruueckok MM (PHAHKO-XUMHYeckoR ouncrke. B coopymenmsx ams
MEX2RHUYCCKOH OMHCTKR CRaN21a QTACMIIOTCE Hakbosce XpYMHne 3arpaa-
HeHWd (PCmETKH, CHT3), 34ATEM THXKENAME BABECH (NECKQAOBKK) H KA

AKNOUNTEMBHOM ITane — Macca He-

X 3ar (orc ocl enn). Ha npakteke
COODYXEHHT MEXAHHUCCKOR OUMCTKH OBBIYHO COCT! Nepayio ouepens
{ITyCKOBOMt KOMILTEXC) CTPOHTEABCTRE CTARUMME HH.

9.4, Pawavrky n cHra

Pewerxy yCTamae MBaKOT B3 BCEX OUMCTHHX CTAHUMSX HEIABHCHMO
oT cnocoBa NOAYM #3 HAX CTOWHWX BOX — CAMOTEKOM WM NOA HANOPOM
nocie WacocHo# CTanuwk, AMEKUleW PemeTkw ¢ nposopamu Gonee 20
My, Ulupury nposapos gewretox oful4HO NPHARMAKOT PaBHOR 16 Mm,
CXOPOCTH NPOTOKA CTOMHLX BOR MEXIY CTEPRHIMH DCMETKR HE AOXKHA
npepwwate 1 M/c Bo nabexauwe npoaasnmsanks orbpocos. [laomans
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I poa paGoved GaCTH PEMETKH OOPENENIITT PACIETOM, HO OHA RONKHA

HE MCHEE YNBOCHHOW MNOMANM XHMBOMO CEHCHHS MOABOAAIMEr0
gaHana opu Pywdod OWMcTKe M He Mewee 1,2 XMBOrO ceueHms mpH
Fexzuuuccmn ouncTke. g ynoSCTHad OMMCTKH pEmETKM YCTAHIRAUBAKOT
PO HEXOTOPHM YTAOM Kk JOpwloHTY — ot 45 no 90°, wo uwame Bcero
spkmensior  yron  60°.  Tonepewnoe
CLYCHHE NPYThER 4alle DPRHUMAKT
OPIMOYronLHEM paaMepamk 10x40 w
8x60 MM, pexe NCTOMBIYWT CTEPRHK
kpyrnon dopuu. PemeTkB c pyunon

o'mcrxoﬁzlvn'panum NpH KQTHYECTBE 7
20 0,1 mM*/cyT cHumaemux or6pocos. B
FTOM cayuae yaanenwe orGpocom mAS L as] osu |y
Hx <8 ¥

5 PHE. 9.1. PACSETHER CXEMA PELIETRH:
CNEUMATLHEX KOHTCHHEDAX. - " 7mpe

PacyeTHaA CXeMA DEWETKH npea-
craraena Ba puc. 9.1. [LIHHW yOHpeHWs nNOABOARINErO Xawana ! ¥ L
AC M HOCNE PEWIETKH ONPEREATWTCE MO opMynaM

BB

1,378y -B). ;3050 1)
Agp

=

me B, B — mHpHWA PEMICTKH W DOABOASIIENO KAAANA COOTBETCTRCHHO;
M; ¢ =20° — yron pacwmpeHMs KaHana.

JaMna ynimpeHHoro KaHata wiH XaMmeps PeETRA APHHUMAETCd RE
Mewee | M, 2 niowankm 3a- pemerkod — we Mewee 0,8 m. Uncno
TPO3OPOB PEIIETKH 7 HAXOAST M3 COOTHOMEHWS

nmgkyfbh,vp 9.2)
m ¢— HEA  pacxon BOJI, u’/c; ky=1,1 — xo0-
b T, YUATE noroxa rpaé. b — mmpana

WPOIOpa MEMRAY CTEPXHAMH, M; hy — rny6usa sogu nepen pemerxoft,
M; Vp— CKOPOCTb BOAH B DeweTke, M/c.
O6man MHPEHA pellETKH

Byasfn—1) +én, 3)

TA¢ 5 — TOAMAHA CTEPXHY PEICTKH, M; n — YHCIO CTEPXACH.
Morepn namopa Ay B pemerxe MOTYT BuTh onpencnens oo GopMyne

hp={vikyf2g, 9.4)
me ks — WY paramil 3;
t— e i or dopum
CrepXHeir:
C=B(s/,*P sina,



Puc. 9.2, PeUlcTRE MEXEHHAECKAR NOBOPOTHAE THA MTT

e a — yrGl HAKAOHA DCHMIETKH K [OPHIONTY; f — KoadapausenT,
paBHBA AN TPIMOYTOasHeX CTepxuch 2,42, ang noayxpyranx — 1,83,
ana kpyramx — 1,79.

B OTGUCCTREHHOW MPAKTHKE MOAYYHAR PACNPOCTPAHCHHE DEHICTKS
MexaHMuecKue nosopothue THNa MIT xoncTpykumn THRPOKOMMYHRORO-
xaMaaa (puc. 9.2 w Taba. 9.1) M MEXQAHHIMPOBAHHWE MATOraGapHTHBIC
Beprvkanene  PMB  600/800  xomcrpykuwn  MocsogoxanaatHUHM-
npoexTa.

TCXHH4YeCKag XAPALTEPACTHES penrerxu PMB 6007800
Tporrycrpan cnocolinocTs, Tie. M- /eyt

17...23
Cen atbpocon. T/eyt . ... 13
ULipusia npo30pos. MM . . . 16; 40; 60
Maowaas cedeHna notoxa, M2 0.2;0.25, 0,27
MOCCB, RE s 610: 570; 555

BechMa NPOrPEcCHEHON SRAZCTCS PEINETKA C KAHATHWIM THTOBWM
IIEMCHTOM T p C ToM.  Jra
KOHCTPYKUMR  OTTHHACTCS OF CYIISCTRYKWHK JEMHEX TEM, 4TO B HEil
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' Tabuya$.1. pemeror nua MIT

| Pravepes- | Ulupwwa | Hucno | Tamwea | Pagryc Macca

Mapxs 4ans  |kawana A.u] npodopos | Crepwuek. | mosopora | erperams.
BXH,m j e R.M &

MT 5T 23 23 84 L] 3.8 2691
MT 6T nl 23 ™ 3 135 FIP)
MPTT | 0.8xt.4 0.95 a L] 21 1342
Mr8T 1,412 1.6 55 2 285 1828
Mr 9T 1212 s 19 [} 208 -
MT 10T 1x2 2 39 8 2,88 .
MruT 121.6 1.2 9 8 2,425 -
MU 1,652 1.8 o4 8 2,85 .

BMECTO  BTY, uemedt,

MPHMEHCH CTaneHOW KaHAT, 410 cnocobcTeyer ymcnmeumo ra6apuros,
& TAKXE MACCW MOABHXHLX INCMCHTOR.

CopreposouHAS MAOMAZKA YCTAHARTHRAETCE  HEMOCPEACTACHHO ¥
xopnyca pemertki. K naowanxe Ha €€ ypomHE WAH HCCKQIPKO HHXE
BPHMEKACT noTok Sysxepa apobunks. Masncuewmuc rpabasms orépock
GOCTYNAKOT HA COPTHPOBOMHYIO fLIONIAZKY, FAE HA HHX YALNSKOT CTOAKHE
K PAZPYMICHHIO 3I/ICMEHTH (METAMA, KaWHW K T. fl.). Aanee ar6pocu
BOYYHYIO MNH € MOMOMLI NEHTOWHONO KOHBEAEPa MnondioTes B
sarpy3ouHs# Gynxep apabunky. [lag uanr.nz.ucunn oT6pOCOE CTOMHBIX

BOA NPHMEHIT APOSHIKA peareTkH-~
ApoGKAKH.
Teruuneckas 18pacTEPNCTHEA KIHATHOR pemieTKr
wie . [}
Cedente xanana, Hm . . 3 1000x 1000
TLaowaan ceueHma noToKa, M . 0.5
Cuen aripacas, T/cyr ... 0.3
[Mosmocrs npusazs, <Br 04
CxopocTs mavxeuna rpabanum, w/c . . 0.04
OBUIAY MICCH T e e 07
Mpeanunn aciicTens Monorkosod apobuikm creaynomui. Orbpoc,
aarpyxacmue  Gysxep, nocrynaor xa poTap ¥
MEXRY MONOTKOM W r n arBpock

WICE Heped OTEEPCTHS PELICTKH BONOH, NOCTYmawmelt depes BepxHHi
mrynep,

Texusuockas XapaxTEPUCTHKA APOGHAOK MONOTKOBOMO TUAA RPHEE-
newa B rtaba. 9.2.

B Hacrofimee BpeMs HA pagc OuHCTHHX cravumd xax 8 CHI, Tax
® 33 pyGexom ocsocHa Gonee cxema 3 oT6pocos
< p 5, Tuna PO (puc.
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Tabtuua 9.2 Texunvecean Apofinaos ™A

Mapka Mpasasann Moamocrs Hacrors
Apobunku remwiocrs, 1/4 | anexrponswrs- | spauenp, Macea, 1
Tena, eBr
A3 03...06 20 1460 0.79
A3 03...06 20 1460 0.86
a1 2 100 1395 43

9.3). [pununn achcreus pemerku-apobunkm Tuna PJl 3axiouaerca s
caegyromem. CTONHAZ 802 N0 MOZBONAIEMY KAaHATY NOCTYNAET BO

GapaBan. 3. KA pemeTkc OT6POCH  npH
B2aMMONEACTBHM PEXYIIUX MANCTHH W PC3LOB HAMCABNAKTCE h CaeayioT
Ha B XOM K3 pemeTKH-
npobunxi. Tlpu  npume-
HeHun  pemeTok-apobHacK
MGAHOCTBK MEXAHHAUDYETCH
npouecc rpyGoR McxaHHue-
CKO# OUMCTKHM CTOYHBIX HOA.
PemeTkn-gpobunku Ma-
metpom 100 n 200 MM
YCTAHABIMBAIOT KCMOCPEACT-
BCHHO H2 MOJBOAAMmEM
T Pemerku-
apobuaku  anametpom 400,
600 u 900 MM ycTa-

B

A

U‘: HARAMBAIOT B OTKDHTOM
‘ noaBoASmEM xasane ¢

H3/IMBOM CTOYHOH BOAMN We-
pPe3  CNEUHATbHBH  AOKep
B OTBOAAUIMA KaKan (puc.
9.4). Texunueckas xapax-
TCPHCTHKA KOMOHRH-
POBAHHWX PEMETOK-ApoGH-
nok tuna PI npexcrabacka
® Taba. 9.3.

Mpu HanHuumg B CTOY-
HBX BOJAX  BONOKHUCTHX
BKIOUCHHA MPHMERRIOT
AcHTOMHKWE WAM Bapabannme
cHTa. JicHTouHOE CHTO npea-
crapaseT  CoBOR  newTy,
cnAeTERKyle N3 GpoH3cBOR
NPOBONOKH € Pa3McpaMn
P oracperii 0,5x0,.5 MM n
Gonce, BPIMAOMYKES KA
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wkax., OYHCTKA CHT OT 3ANCPRAKKBIX OTOPOCOR MPOHIBOTHTCS
BOAOH HTH NPH MOMOWH wWweTok. Bapabanxke cHTa npeacrasasior coboi
JAHAADH, NOBCPXHOCTE KOTOPHX MOKPWTA MeTammucckoli cerkoi. Ock
|RAUTHHIPA YCTAHABIHBACTCA HOPMAABHO HAH BJONb ORHXYLMETOCH MOTOKA
lerounnx  Boa. [Mpu  oxpyxHod
lexopocti Bpamaiouicroca Gapaba-
ma, pasioi 1.5 M/c, yposens
! XUAKOCTH B HCM TIOBKWIACTCS TOA
| ACHCTBHEM LEHTPOGEXHOW Ciib
da 20...25 cM Hax yposHeMm
XUAKOCTH B KaWane, 4TQ Cno-
cobcrayer caMmoounmenwio Gapa-
Gana.

9.2. Necronossu

Jina BHgeieHHS K3 CTOMHBIX
BOA TAXCAWX MHHCPANBHNX
npuMecci {necka, OKanMHB)
TIPEMEHAKT NECKONOBKH. Ux npe-
AYCMATPHAAOT npr  pacxone
craukbx sox Goxee 100 m /eyt
HEMOCPEACTBEHHO  NOCAE peie-
TOK.

OK¥  nOAPAdNEAATCA  HA

Puc. 9.4, Cxema ycranonkn peuweriu-
poGiKy THNE P,
MOPHIOHTANbLHLE, BEDTHKANLHME - plxp)‘ﬁ—n_nm
M C BDAIATCALHEM [BHRCHHCM
RUAXOCTH (Tanmnunamnuc L]
s

DHDY ThHH a nec HCNANBAYIOT
npx pacxm(ax Gonee 10000 m /cyT [‘opmoma.nmue MCCKOROBKH €
gymnuu MBHKEHHEM BOAW TPHMEHFIOT NpM pacxoaax  mo 50 000

/cyT. BepTHKansHHe nec M Heyc B pabore, ¥
s penko., H p THOL 3a
pyGexam, npencrapneHs Ha puc. 9.5.
Tobiruna 9.3, pemerac-apobiuack
nna P,
flponyckrea | Liupusa Yacrora | Mawmmocrs Macca
Mapxa cnocoguocte, | weneaux | apauenma | saexrponsu- | arpersra,
w'/a | oracpcrah, | Sapatiapa, | raters xBr o
MM M
PO-100 30 4 &5 0.4 85
P1-200 50 3 53 0.3 400
PJI-400 420 1] E]] 0.8 450
PA-600 2000 10 3 LS 1800
P1-900 4300 [0} - k| 4000
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Ynanieuue 3aNepEIMHONO Mecka M3 MECKQMIOHOK MPAMILOIMTCH
Hylo npH ofweme ero no 0,0 M>/cyr. lMpu Goabwax ofnemax
CRBAIAIOT K NPUAMKY TIECKONOAKA € MOCACAYIOMMM OTBOAOM #a Felh.

ANQIWATKH MAR NcckoBbe GYHKCPA MMAPOINCBATOPAMH HAH (ICCKORWMM
Hacocam, KOMM4ecTso fiecka, 3anepaMBAEMON0 H3 OPOACKHK CTHUHEX
233pauMn, COCTasAs 0,02 a/sen B cyvku  aaamuocTa 60% w
1oTHocTLIO 1,5 7/M°, Ofbem He Boace
ABYXCYTOUHON OBLCMA BRNAIANMEND NECKA, YION HAKAOHA CTEHOK K
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v — He sMenee 60°. LAMAy L rOpHIOKTAMBHBLX K 23DHPYCMBX
GOK onpeaensior na dopmync

L=k vH1000/u,, 9.5)

rac & — KoXpOHUUHENT MCNONK30RARMA PaGoyery ofbeMa, DA% MOPHAOK-
bRWX NecKON0RAK PaBHwi 1.3...1,7, ans aspHpyembix NEckOA0BOK
2,08 62
Pacuctian ray6una ncckonoskH H, W, CKOPOCTb ABAXCHHS CTOUHBX
201 U, M/c, H MANARNMHCCKAG KPYNHOCTE DECKA 4O, MM/C, fIPRHAMAIOTCS
no Tafn. 9.4.

Tobnua 9.4. PacacTie [HAPAMETDM IICCKOAOKOK

Tunt Twipanakeeckas | Crapocts nanmenna crounsex | Cayina,
neckonasKn XPYNHOCTE NCCRA 0A Y, Mic, nph naTaxe om
o, MMiC

IR | MAKCMMA B
Taprsasransuas 18.7..24.2 015 0.3 05..2
Aapupyemag 13.2...18.7 0.08 .12 0.7..3.5

i} Hawboasmiee  pacnpOCTRAHCHHE  DOAYYMAH — FODHIOHTATRHWE W

“@JpHpyeMble  MCCKONOBKA. [l  TOPHIOHTANBHWIX  NCCKOJOBOK  MPO-

AONKHTCIBHOCTD NPOTEKIHHE CTOYHHX BO1 NPR MAKCAMAABHOM TIPHTOKE
nonxna Guth we mewce 30 ¢ Ha pue. 9.6 ppeacramnena cxema

TOPH3IOHTLNLHOR obop ¥ cxpeb-
 KOBWIM MCXAHHAMOM Ha KaHaTHOR Tdre. Bhnamdmousi’ B neckonoske
' . Y

I - -

Tuc. 9.6 FopnianTansias crpebxo-
o MCITY ¢ naadpa: 2 Cx peKaM:
1 apusan. 2 — cxpe ;£ -~ B wogmud; 5

ocanok crpebaerca B NprAMoK  ckpeliKOM, OTKYlla THMAPO3NEBATOPOM

YRANSETC2 32 NPENcaN COOPYXEHHA,
3KcnnyaTanMa  ITHX NECKOAOBOX MOKajana, uto o#m  paboraor
3BEKTHBHO NPH BHPABHHBAHKH CPCAHAX CKOPOCTCH NA AMMAE MECKO-
m



noskM, uto y

yer "

1S cm ¢ npmopaml 6 cu. Tepen nopauch » necxomwe Gynkepa mecox

foHax D =300 wmM, yCTaHaBIHBAEMMX HAR

Gyu:paun Tpc6yeuuﬁ HANOp MyfLTW NEped CHAPOUMKAOHAMK 20 M.
ANBHRX

nﬁn. 9.3,

Tobauya 9.3,
Mporycxas :nomﬂuuqs OADACTHOR CTRMUMM,
TNosasarem Tuic. M feyT
0 100 140 200 280
Pacucrsi pacxof, w /e 0.97 1,36 1.87 2.68 3.76
Yuena necxanowok 2 E) 4 3 [
Pazsepus necyononcu
ceuemee, 1,62 1,54 3,02 29 302
RAMHE, M, NIDH FHAPRRTHAES
20A KPYTHOCTH 4BCTHU g
mm/c
18.7 158 154 182 1.7 18,2
u.2 13 12,4 16.3 15,6 16,3
rayBuns, M .58 .55 0,67 0.6% 4,67
mUpHHL, W 3 3 3 45 45
KONMUECTRD NEREKAUHIREMOD &
| cyT 1 necranaso aax-
Lo e
- 22 4.5 6.4 [} 128
ar 4.8 6.8 9.6 13,6 19,2
Kommsecrao nonasaguot | eyr| 160 25 320 450 0
padaeh mumxocm,
TIDONGNMMTEAROCTE 3 paneHNE
nEcKs B SyHKEDRX EMROCTIO S M-,
cyr:
apy ycranoxe ryx Gywmepon 3 2 - - -
To me, ueTwpex Gynrepon - - 3 2 1.6
Mec moan (pic. 9.7) maryr SuTh

oTHECENM K mpusouramnun TICCKONMOBKAM, B CBE3H C 4EM B METORMKE
pacyeTa ITHX NECKONOSOK MHOro obmero. [lwamerp D necxososkM o
OCH (POTOYHOA YacTH PaAcH

DaLinmvi/r, 9.6)

e { — spemz NprOHBAKKE CTOYKOA Boam B neckooske, paswoe 30 ¢.

Janky meaoba NpMHUMAKT N0 CPERHCR NMHKK KPYTOBOro ADTKA, 3
YHKEPHYG  HaCTB N0 MPaBUAIM, UINOXEHHBIM RIS
TOpHIOH ) B NPEUMYMECTBOM ACCKANOBOK C
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KPYrombil ABHXEMMCM BOAH GRIZETCA OTCYTCTBRE MCXIHHIMOB pid

YBANCHHA f1CCK3, 4TO HAPLOY 10 paGorsl nx
mpxoc PaMpoCTpaHERKE.
MECKOTOBOK, y dopuy s

maue. MpEIyCMATPREIKT YCTAHOBKY a:lpampoa na xupqarux Y6 Ha
0,7 paGovedl rny6MAM BAGNE ONHOA M3 MPORATBHEEX CTCH HAA AOTKOM

" "
Phc. 9.7. T < kpyragein
CrOHwY 803 nporTyCEmad criocafinocTasa 1400 ... 70 000 /qn

—

ot

nynm 7 pyorpeaan 4rm mm— I~ mcm aepexmo

fo;? necka. Hwr CTh ofiuno HE 3.
5 WM Ormvomenne mupuue K rnyGHHC OTACNEHAZ  OGHWYHO
npummam pasAbM 1:1,5, a2 noncpewdHA yKAOH AH3 K MCCKOBOMY
xorxky — 0,2 ...0.4. Bnycx nonu—coananaloumﬁ 4 Hanpaulcnneu

BOZH B , BHITYCK — A
PAUHOHAMBHOR CXEMOR YNANCHHR NCCKA HI aapnpy:moﬁ MCCKOIOBKH

%]



SBASETCE NEPEMCOICHHE CIO MO NECROBAMY AOTKY K OPHSMRY ¢
HCMONBIOBAHHCM MIPOCMBIED, OCYDISCTBNACMOND ¢ noMOWE TpyGompo-
BOAa co capwckamu (puc. 9.8). Mromazn XMBAro cewenus rOPAIOHTAML-
HOt adpUpyEMON MECKONOBKH

w=Qjvn, [CX)]

e v — CPEARAA CKOPOCTH OCEBAT0 MEPCMEWlEHAs Bodn, pasAas 0,05
M/c; n — ancno pabounx aTaeneuui

4100

¥ i E S0

-850

4500

85
83
500, 1500, 1 18000 L i
24000 i
Puc. 9.8, 3 necx:
1 — e § —cmbinkod e 3
necwomal aoTor, & — Necxosoh &ywneg: ? — s, 3~ mapouicsopur 0 —oTmRRATEnLRME auers 10 o

“HauMs ReCYONRORK |/ — WHTOME TTROPLI



l PaBovag ray6uxa H neckanoskn ¢ yuerom aroro paswa H =w/l1,2,
§a pacuctwag raybuma Hp=H/2 [aybuna ocaxaeHHs NCCUHHKE npw
COAMOM KPYre apaieuus A, = Bu,/2, rac B — urnpuna neckononkn. Yucno
ixpyros spaitenus m ans 90% yAaBAHBAMMA NECKA PACHCTHOM KPYTHOCTH

I;{’"m’ = g1~y H03). ©9.8)

Torna mpeMs coBepiekHg OHOTO oBopota pasHo f, = 1,28/v,, mne
¥, — CKOPOCTh BpAmMEHHA noroka, pasua 0,3...0,5 m/c. O6wee npems
1 Npe6NBAHMHA CTOUHOR BOAN B necxownxg pasHo (= 1,lm¢,. Pacxon

Hacocam kO BOIM, M'/C, A19 rMIDOCMEEA pameH
- are=vF=vib, 6.9
e v — BXXOATmaa CKOpocTe CMWBHOR BOIW B NOTKE, ﬂleﬂ(l&’lEMﬂ!
paruon 0,0065 m/c; F— nnowaae NECKOBONO /oTka B miawe, M°; 4 b
— COOTACTCTBEHHO, ANHHA H IMPHMA TCCKOBOMO AOTKA, M.

Ocuornne pHpY X
B Ta6a. 9.6.
Tafuua9.6.
Mpauasoan- | Hweso | Pacxon soaty- Paanephi aTienciia, m
. | otaenesma | xawa
Truac.u> /eyt whio, w /Y umphia raybuna anmmna
10 2 200 1 2.1 12
100 3 300 3 21 12
140 2 460 4.5 21 18
t200 a 690 4.5 2.8 8
280 4 920 4.5 28 18
DOas noac necka, It npenyc-

MaTEHBAKYT TECKOBWE 6ym(cpa HAM  AAOMAAKH € OrPAXATIOWKMA
panykamu awcorod 1...2 M. Harpyaka wHa mrowankn we Ganee
3 M°/M" B ron npH yeADEME PCryASPHOMD BWBO3A TECKA B TEUCHHT road,
Ynansemyio ¢ neckosWXx MLIOWAACK BORY HeolxonwMo nanpan.un. B
HAYANO OYACTHBIX D: pa pacc ua 1,5 ... 9-cy-
TOuHOe XpaHeHwe necka. 3a UCKTIOUEHHEM  S0H € cy&rponmecxun
KAHMATOM, GYHKCPA CNEAyeT PacnosaraTh 8 OTAaMIHBACMEIX 3ITAHHAX C
PACUETHOA BHYTPECHRCA TEMOCPITYpPOH .

ueAsxX nOBWEMHA IXPHEKTHBHOCTH OTMBLIBKH MECKA MECKOBMWE
GYHKEPA NPUMEHSIOT HHOPAA B COMETAHHR € HAMOPHEMY MMAPOUHKAOHAMH
amamerpoM 300 MM # HANOPOM NYALNM TEpea MIPOURKACHOM 20 M,
M. § 9.6. Ofuuno Gynkepa BHNOIHAIOT KPYTAWMH B [LNAHE AHAMETPOM
1,5...2 M. 2urrop K3  BHIPY3OMHOM OTBEPCTHH  DOAXCK  OHTh

¢ yHKEPaMH  0043aTENbHO YCTPOWCTRO TPanop

anek tion
INA OTBOA3 NOATEKAOWEH W3 3ATBOPHOID yCTPOACTBA BOAW B Ka-
Haamsausio. [lpenaxnad BoAa W3 necKoBKX SyHKepom Bo3mpamactes (kak
NPaBHIO, CAMOTEKOM) B KAHAN TEPCA NECKONORKAMH,
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Mousedanue Ycrosmse ofomasenss 11661 9.7): & — BEPTURATHKMA € LENT-
\pansion Tpy0R, § — MeDTUETUIILA C UCHTPLILNOR EMYCKHOA KIMEGOR: ¢ — KepTHALTL-
@ —

RAIYCKON; ¢ —
oM ¢ — pl:muu.uuﬁ C NEpHPCPHANMM BIYCKOM; X — TODANTA AR, 5 BpaE
ouymcs 12— TONKH, V. V1. ¥y, p
-c.npommnmn XMAKOCTA . 11, ¥y°-CKOPOCTH IneiNe HACTH s e, 3 — TypOyned-
e augHs i

Soncmnare u(m.'lmu.luun e raR WAKAOHA NOVIKA XU AKOCH & POHIOWTY . (DR,

9.3, OTCTORMHMKK NOPANYHWIS, NPAAIPATOPW,

6Guonoarynstope

Otcrofinnku  np AA%  rpaBsu ua
CTOUHBIX BOA BABCLICHHBIX WM XMPOBBIK BCWCCTB, OCEAAIOMUX M QKO
COOPYXCHUE MAN BEML Ha ero b. Mo

JIBHRCHHSA OCHORHOM NOTOKA BOMH DPALTHHAIOT OTCTORHHKH: BEPTHKANH-
HBle, [HATOHANLHBIC, TODWAOHTAZLHBIE M panHafbuHe (taba. 9.7).
Orcroi KOTOpHE nepen Coopyxenuamu Granonme-
CKOM OMMCTKH, HAIBIBAITCA NEPUHYMLIMA. BEpTHKAIBHHE OTCTOAMMKM
BCCX THAOB H AHAMOHAABHBC OTCTORHHKH MDHMEHRIOT WA OUACTHHIX
cTanukax nNpouaroauTeabnocThio 20 10 ... 15 Teic. M*/cyr. TopnsonTans-
HKE OTCTONHHKH ﬂpﬂs{c"ﬁmT HA CTAHUMAX OYHCTKH BOL NPOH3BORHTEMb-
Hocteid 10... 15 m/cyT. PaiuadbHee OTCTORHMKH NPHMCHSIOT KA
CTAHUHMEX NPOHIBONHTENBHOCTHID CBEmE 20 Tuic. M /CyT.
TOHKOCTOAHWE — OTYCTORHHKH yIOTe  ANs Koit
OUMCTKH TIPOM3BOACTBCHHEX CTOUHHX BOA METANIYPruucCKoM, HedITHHOM,
YrOA=HOR W ADYrHX OTPACACH TIPOMLIDACHHOCTH, COIEPXIUHMX BIBEMEH-
MBE BCUICCTBA MPCAMYIUECTBEHHO ONMOPOAHOrD CocTaed. [lpuMenenue nx
B KJUCCTBE NCPBHUHBIX HA CTAHONHX OUHCTKM FOPOACKHX CTOYHBIX BOA
€ dacTeM TONKOCORKBX MOAYAEH A (OITOMY
BCTPEHACTCS  Peako. KOHCTPYKTHBMHE OCOGEHHOCTH M DAacyeT 3THX
coopyxcuuit  pacemorpensr 8 § 10,11, TloMumo nponasoaxTenbHOCTH
QUHCTHOI CTAHUMM TpH BREOPC THMNA OTCTORKHKOB YUHTWBAKT PCAnCd
NACWANKH, TCOAOMMHECKMC YCIOBHS, YPOBEHB [PYHTOBHK BOA @ T. N.
Yucno pabounx nep X oTC creayer Th HE MEHEE
DBYX, 0P MUHWMAZIBHOM 4HCAC WX PACYETHBIA OObeM HEOBX0AHUMO
yseanuupats B 1,2...1,3 pasa. Pacuer nEpEMNHBIX OTCTORHMKOB
NPOKIBOAKT NO rWIPABIHUCCKON KPYMKOCTH, MM/C,

g =1000%H/r (%')“ 9.10)

e (— TENLHOCTB OTC €, COOTRETCTRYHOIMAd 3anau-
HOoMy IXPCKTY OUMCTKA H NOAYuYEHWas B 1a60paTOPHOM UWIHHAPE B
cnoe h=0,5 M, cm. Tabn. 9.8; 1 — MOKA3ATENL CTENEHH, YHHTHIEAOMAH
ArnOMCPaUiHKd B3BCCH MOPOACKHX CTOUHKWX BOJA H B 33BHCHMOCTH OT €€
KOHUEHTPauKH pasHmd 0,2...0,3

[HApanaM4eckas KPYMHOCTh s R3IBCCH  ANS [OPOACKMX CTOHHBIX
Bon, onpenenseMan  no dopMyae (9.10), obwuHo sexuT B npeacnax
0.8... 1.5 mu/c,

m



Tabruua9.8. . cromaex aan
B URIHILIPE BWCOTOR 0.5 M

et KOHUEHTDaLIS KIBecH, HF/A
* 100 200 300 500
30 900 540 320 260
%0 1320 650 450 450
50 1900 %00 840 450
. 60 3800 1200 970 680
7 - 3600 2600 1830

Beprukansuuit oTcToMHHK (pic. 9.9) mpencrasager coSof oGmivHO
Kpyranif 8 naase pe:eplyap nHaMeTpoM 4, 6, 9 M C KOHHYECKOR HHXHEH
{ocanoynodi) 4acTeio. BIBCCH T B
NOTOKE CTOMHBIX  BOS, CJIEAOlaTchhHU. 8 OCANOK BWNANAKIT YACTHUM,
PAIPIBAMMECKAT KPYMHOCTE KOTOPHX 4, BONBIE CKOPOCTH BOCXOMHLUETO
noTOKa 1. YKNOK IMAMA OTCTOAKHKA APNHMMAKT He Mewec 45° mnm
CCTECTREHHOTO CNQM3AHME OCATKA K OTBEPCTHIO TpYGul. K aocToMHCTBAM

Tafiruua 9.9. Insucus xpurepns (kH /45" 1a ropoacaux crousmx saa

Tn orcroAsses
Tay6nia npaToMHOA YaCcTH - " ropraon-
e TanhHA wad
2 L1 116 119 113
3 121 129 1,32 1,25
4 129 135 1,41 1,32

BEPTHKAARHWX OTCTOAHHKOB,, NDHMEHAEMBIX HA CTAHUMAX NPOKIBORHTC/R-
nocTewy 10... 15 Thic, MS/C)’I. OTHOCHTCE  NPOCTOTA  KOHCTPYKUMH
(OTCYTCTBHE MCXAHH3MA ANQ YAAACHHE OCAIKA) M IKCILIYATAUHOHHAS
HANEXHOCTh, K HCAOCTATKAM — OTHOCHTEABHO HHM3RHK pekT 3adep-
xaHug B3secH (B cpeadem 30 ... 35%). OcHoBHBE napameTpn THAOBMIX
NEPBAYHWX OTCTOAHHKOB C BIYCKOM BOAH 4CPC3 UCHTPAntHywd Tpy6y
npencraenehnt B Taéa. 9.10.

Tafisuya9.10. p
Bucors.n Mponycxian
XKenesobero erp, ..
e | SmeTn N T rotiof | ocanowiof | obuwn e
wern
[rroTe—y 4 a 1.8 59 3
6 0 28 6.9 .5
Clopusid 6 2 a3 7.4 9.5
9 a2 5.1 93 156.5

Mpn npevcun orcTanmtnng 1.5 4,
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Banvhchuice pasenTHE MACR BEPTHRANDHOTO OTCTOMHHKA nOAYuHAd
B KOHCTPYKLASX OTCTORHWKA € HAC croy-
WHX BO1 W OICTOUMMKA € nepmbcpuﬁuuu ByCKHEM yorpodicTeom. B
BEPTUKARLHOM OTCTORMMKE € nEpUQEPUANEN BIYCKHHM YCTpahcTBOM
CTO4HAS BASA QOBAETCR WA RaTOK
nAQEPEeNHOM CENERHE, pac A no it ]
RANEE MCpE3 BOROCAAB B oRy, ob| yio crenxoft
OTCTORNKKA M CTPY€HANpaBARIOMER crcm:ou Ocanoxk u3 KORHYerxoft
4ACTH, K3X M B OOBMHHX BCPTHKATHREX OTCTOWHMMKAX, YAAANETCR MO
W1080A TpYEC 0OA (AIPOCTATUNECKHM HAMOPOM,

lop NeHEA OTCTOMHWE Mgy cobod e
wiaKe pesep I i ¢ TOpUGREX CTOPOH
BNYCKHBMH H BNI’\VCKHHMM yﬁwnmﬂ”, 4 TAKXC MEXARHIMOM Mﬂ

pa ocanxa. TnyGuna nporousol wactm orcroiiukos obwuno 2,5 .
M; cpenuee momcnuc RAHHN X rnyﬁnue Gamaxo x 10, LUnpuna

n 9 M) ma or
KODHIQPOR AJPOTEHKA HCXOAS HI YCnoBA ux BroKHpOBAHHR B ealmOe
cexunonroe coopyxenne. Ha puc. 9.10 noxazan orcroRnux, cHabxenawn
CKPEOKOBHM MEXAHIIMOM AN YRANEHHS OCaixa. Bnons npononsMux cred
OTCTORIHKA NRWRYTCR &CKDNC‘!NHC UCTKW, HA KOTOPHWX 32AKPEANCHH
cxpebky, crpefaniume OCAnOK CO A4 B NPMAMOK, PACTAONORENUHE B
4

dadane or WEAOCTATAUHO HalexeN B
pabare, a €0 PEMOMT rpcﬁycr ONOPOXIEHHRA OTCTONHUKA. (TCTORHUE,
B KOTOpOM COOp OCanK3 OCYULer Ha

CXpPE6KXOM, CORCPMANMMM  BOIBDATHO-MOCTYNATEALHOE IBHXEHHE, HO-
AyuRn  HauGOMBMICE  NPAKTHYOCKOE — PACTIPOCTPaveWwe.  Teremxa
DEPEABHIACTCR N0  PeasCaM, YJIOREHWHM HA MNPOIOEHEX CTEHKaxX

o 3 anekT Ocronrue
NapaMCTPh  THNOBMX HbIX npea-
crasneHu 8 Tabn. 9.11.
Tafiuya9.11. - ropm
Paamepn qrasncund, w Yucna PacucTiei {lpoaycruan
P " o oraeaenuh ofeew 4 | cmiocoguocms,
] A e R CERUMH OTCTOAMHES, M Lal
rnyfemn
L] 24 s 4 1740 1160
) 2 ERE 6 2610 1740
9 30 N 4 3200 2130
9 30 ER] 6 4500 3200
9 30 a1 8 5400 4260

PanHaasHeil  OTCTOHHAK Dpeictrasngct cobol KpyrinA B nmane
Pesepayap auamerpom 18, 24, 30, 40, 54 M, crabxenuuft ycTpoAcTBaMH
Ane syeka w ofopa BOAM, pacnonaracMbiMM Xax B UCHTPE, Tak H fio

€oop; . CkopocTs BOAM B PARHATBRNX
or AEHOR B UEHTPE 0 MWHAMANLROHK
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y ncpudepun, B 10 npunl KAK B FODHIOHTAARHMK OTCTORHEKAX OHM

NPAKTHUCCKY 4T T ol cTaunex
sop. Ha puc. 9.11 nokaaan PANHATbHBA cmrmnuux € UEHTPANBHLIM
BIYCKOM CTOuHHX BOA, P A ck ans

Puc, 9.11. PagnBituiefl OTCTORIMK C HCHTPAALMAIM BTYCKAM CTAYNAX BON:
1 — sonsoqeum Tyt 2 4‘”-'1"& — {ANmanens Raumys wncKpoi 4 racinise
oraang nmsaRutich

~TpySe na

cbopa ocanka. Tlpn mpawcHmn  PEPMB € NPHKPEILTEHHHMR K HER

T 0c OCAIKA MO MY OTCTOMHMKA OT
nepudepun & ucuTpy. [ NoAEOAa OMTAHME  OT  MEMOABHXHOTO
MCTOUHKKA K ICKTPONBMIATENIO, yCTAKOR Ha a

MOCTY, TIPMMCHRIOT KQJBUCBOA TOKQOTIPHEMHHK, vxperulcuuuﬂ HA BOCTY
182



n.1ocxpc6.1 HAQ UCHTPATBHOA 0NOpoit. OCHOBHEC N3paMcrpm THIOBMA
NeppHuNHX OTCTORHWKOB TpeacTamnewu 3 tata. 9.12.

Tabauua$.12. o
P * ] nponyensax
.
fsmerp, w | Caybuna, m phu —— m-ﬂ cna::rg;u:cn
uact wgerm
[t} 34 784 120 08 525
% 34 1400 20 1610 930
30 34 2190 30 2530 1460
40 I} 4330 ne 5290 3054
* ITpn apement Otcransann § .5 4.
Orerodt cSapHo- POCT-

yer

HOM xoncrpyuu.uu K. B. Cknposa  (puc.  9.12)  ofecnewmBasor
OTCTAMBAHKE CTOMHBIX B0, 6AHaKGe k OTCTanBanmio B nokae. fponveknas
CrocoBHOCTE ITHX GTCTONHWKOB BHILUC MPONYCKHON COCOGHOCTH OBBYHNK
PATHATbHEIX OTCTORHMKOB B cpeAdem Ha 30 ... 40% ., 470 3KOHOMWYECKH
ONpP2BAWBACT TPHMCHCHME 60108 CAOKHEK CBOPHO-PACTIPOIEANTENbHEX
ycrpoicTs. [1o1aua A OTBOR BOAW MPOMIAOAATCR YEPCI UCHTPATBHYK
4ay H COMDRralOmEecHE C HeR wHﬂJleDC noasmAHoC yeTpOficTBo,
APAMAIMECCR €O CKOpocTed 2... 5 KOTOPOC RPEACTABARCT COBOR
®enob, pasnencHHsIi AHOM B TL1AHE nepe A
W2 pacnpeaeinTensHwit W chbopumi notkn. Wcxonmas crouHas moja
NOCTYNAeT B OTCTOHHYK 30HY NO BCOH AMMHE IATONACHHONO pacnpe-
RENHTCABHOD A0TKA 4EPC3 MCTEBOC AHHUIC M GOKOBY©O pemerky w3
CTpycHanpaBAsKOMHx AoMatok. OCBETACHHAA Baaa COBMPAcTCA Na ooty
CGOPHOMO 10TKa HEped BOAOCAHA, W ma crc no
XORYy ABHXCHHA CTEHKE

Tipeaapatopet NPUMEHSIOT 119 Goxee rayGOKONO OCHETAEHHA CTOMHBK
8O, 3 TAKKE IL“ HX AyuwcH nomvmmm X NoCIesywweR menwruuecmm
ouncrxe. Mpoc ©ca 4 wra) y
OCBETACHHA W cunmemm BIMK wa E ... 12%. Npeaspatopu ycrpannavar
nepen NePBHYHMMH OTCTORHHKAMM H MOCYT KOHCTPYKTHBHO OOBCIHHSTECA
¢ wuumi. [loMHMO 3ITOMO  pofe NMPeaapatopos  MOTYT  BHNOAHATH
AJPUPYEMHE AQTKR M KAHAIH, a TAKKC aJpHPYEMMC NECCKONOBKM,
NpoaonxareabHocTs a3paunn cocrasaser 10...20 mun no, MaKcHMaaL;
HOMy npHTOKy Boam: packos Boiayxa —oxano 0.5 w® na 1 w
A3pHpYeMOfl CTOYHOR BOAM.

BAOKOAryA4TOPW B QTANYME OT NPEadPaTOPOB NIOMAMO  AIPALMH
8032yXOM 1IPEINONATAIOT HCMONLI0BAHHE AKTHBHONO A3, Yalle 8CEro
oxono 50% ero HIGWTOuHOrO KkonnwecTha. O6wmuHO npeaspatop (Gno-
KOACYRKTOP! M OTCTOAHUK COSMEWCHN B OAHOM COODYREHMI, DA3NCNEH-
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Puc. 9.12. Wnockpe6 ana o i . B. Crupao-

o
‘,.,m,.pmn ot s 2 nogets cuarom sosayas 1 goerpaniouR oo, 4 Jomaod v

lo—

mmnul"—nmyuﬂmynknmmnv 13- wene
puicTsa: 10 — sonopacapenenTen

RonBapuL& notox: 1S — xamucae cx Gpoer

HOM H3 30HW a’pawyu K orcTamsawuu (puc. 9.13). IddbextnzrocTy
SAEPRAMKA BABCWCHHEIX BEMECTE B TAKOM COOPDYXEHHMM MOBHIMACTCH
ro 65...70% wu moxer nocrurate 80%, NOITOMY COBMEWCHREIE
NPCaspaTopPH-OTCTORRMKY TNPDHMERFIOT AR OMKCTKH CTOMHBIX BOX ¢
x scmecrs. [lapameTpe  ThnoBMX
610KOB 11pEAIPATOPOB — NEPEHUHHX MOPHIOHTATERHIX QTCTOWHHKOB Pasi-
Mepamd B Miane 9x36 M kaxawit npeacrasneHm B Taén. 9.13.
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Puc. 9.13. Boxnpessparop (Euaxoaryndropl — Mepmuutid LpUONTLTLIG OTCTORUIK:
V—npmplmp z~ —arrradunr, ¢ — yoTpoRcTaa m yaAneusE nnssss v 3
morox: 6 oo rkal Ay 7 eAaieTa Ao P ARAROLLCE Mo TE § - D YONPORCR ALK -

i 72 ormen I e ) fTp Fdeot
e
Tabauua9.13, Ocuosuse Gaouos ~ nep
FOpHAGHTATMIIMIR OTCTORNHKOR
Yuenoorne- PacucTinth oGrem, Mo Nponycxnas
neanst
npeaspatopa arcrofAnka Crpasrensipuii P
obnen,
4 720 3200 511 2130
6 1080 4800 7768 1200
3 1440 6400 10330 4260
Mpumesanme ! sava upw crw aspaumn 20

MMH 4 oTCTaMBaHMA | S u
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HedTenopyluks npuMeHsSor 18 OUMCTKH CTOYHHE BOfl, COREPMAMMX
TH, 2 TAKXC XHPH H CMOAH NpH
:ounempauuu CBuIIIE 100 ur/.u chm, BCMIWBAST HA DNOBEPXHOCTh
HEPTENOBYWKH, TAK KAK (LIOTHOCTb €€ 4ACTHUM p1 (cepuueckol xannu
RHAMCTPOM d) MCHBUIC (NOTHOCTH BOMW Q; O CKOPOCTBIO ug B
cooreercTBin ¢ opmyion Crokca

1 p—p
=— g,
“ 8 & 9.11)
O ft — AMMAMMYCCKIR BHIKOCTD BOMAL.
Jas onpeacnCHHE AAMHB OTCTOHMON 4ACTH NPIMAYTOALHOR Hedme-
NOBYLIKK TRHMENHME (GOpMyna, M,

tealn, 9.12)

Mo

1l

|
3l

Puc. 9.14. Hedre gqbu"/u
A—!pyhpn::'::.mlu crowne mg nmmy I—iu?vuﬁvpu— mm’:‘np‘uﬁm

—
#rrapy; # — 1pyGoapasan 1 oreans deLu
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e a — T, yuuT LOOTH CKOPOCTCH 11 M ity
cneayoys opasom:
wlug ... . 0.1 0 15 10
a 12 115 1.65 K}

Hedrenosynku (MpoIyKToA0BYWKKH) HCOOABAVIOT TAKXKE AM4 Bolge-
NEMME H3 BOZW HEKOTOPHX cneundmueckux sewects (napadmua), a
TAKXKE 14 OCAXICHHE THEPRWX MexauHuccknx npumece#. Hedreno-
BYmKH GRBAIOT TOPHIOHTLTLHEC, PAIMATBHHE M MHOTORPYCHHIC.

TopusonTanbuas Mcdrenosywka {puc. 9.14) npeacrasager cobon

i . paa. i CTCHKAMA HA MAPANACABHME
cexunn., CTOURAs BOAA K3 OTAEAbHO PACHOAOKCHHOH PACNPEACANTCIBHON
KAMCPH 10 CAMOCTOSTEAbHBM TPYBoNpoBOAaM nocrymc-r 4Epes menceyio
MEPErDPOAKY B KIAXKIYI CCKUHIO ¢ Oc ot
HCITH BOLD B KOMIE CCKUHM NDPAXOZMT NOA 3ATOTLICHHOR CTCHKOR H
YEPCI BOAOCAMB  OCPLIHBACRTCH A OTBOOSWMA JOTOK W [alee 8
Tpybonposoa. Bemwmuewad HeTh no MCPC €€ HAXOIICHHUS CMEMAETCY

=
§ o, s
P ‘
by
P
N
B
;=
E
Puc. 9.15. Tpy6a c pyauune

. nkngens: § — wenp: 4 — wien — Tpyia;

!
6— cancumx




K aoaapoTHeM TPyGam (puc.
919 nunonmu no nnu 3 HOQITCROBY MIKH. Onucunacuau OOBOPATHAK
Tpy6a ameer awamerp 300 mm, yror nokapora 60°, apems nosopora Ha
Mazcamanmnnft yrom 5 wun. KoscTpywuwa sedrecopnolt Tpybu ¢
3AEXTPONPHBOSOM B  O&/I0M  AHANOMUYHA KOHCTDYKUMH € PYYHARM
npusoaoM. OTAMUHE COCTOHT B TOM, 4YTO 3INEKTPOOPUBOA ofecneunpaer
KaK THCTAHUMOHHOC, TAK H MecTHOE ynpamacwme Tpyboh. Ochomsmie
NAPAMETPH  THOOAWX  TOPHIOHTANBHEIX RedrrenoBymex npeacramncHu
B Ta6n. 9.14.

Tobauya9.14.
Pasmepu cenusdt, m Tnubuns Yucno Mpanyceuss
nparoauod cexupi
muphein zanna swcars ancri, M

2 12 1.2 1
1 1 1.2 2
3 18 24416 1,25 2
3 24 1.5 2
3 30 2 2
6 ¥ 2 z
6 36 24 2 3
[ 36 2 4

Panuankkan HOPTENOBymKa OGOPYAOBANA RPAMIAOUIMMCE  MC-

¢ " M ¢ ang copa ocanxa

M ECILTHAIIMX HEQrenpoflykTod. PacueTHad npony(kHas CNocoGHOCTE

uedrrencpywmks AHamerpom 30 s cocrasager 1100 /4 cToumof momm.

[pumesenne TakoR HedeaOayilIkKy 110 CPABKEHHIO C MOPHIOHTANLHOR

06eCneunBacT IKONOMHIO KANKTANbHWX H IKCINYAaTAUMOHHWX 33TpaT.

Bumecre ¢ TeM ITH  HOPTENOBYIMKH, Kak M APYTHE MCXANAYECKHE

Tea, orpa axheKTOM  CHHRERHY

yrnenoncpunon % NPAKTRUECKH HE IANEPRHAAIOT  TOKOIMYALIUPOBINH-
Hbl¢ M PACTBOPEHHLIC NDORYKTH.

PaBary sedrenoaymixy  MOXKHO T
B HHMX TORKOCIORMOW HACAIKHM B BMAE HAKIOHWHX napmmuun
fNACTHH, ¥C B HICTH COOPY .
Ma HEy YIOKH H3 HAKAOHAHEC KaBAIu rnyﬁnmoﬁ 30

. 50 M COKPAUIAET BPEMst OCAMACHHN BIBECH, YAYWIACT PABHOMEPHOCTS
RBMKCHAN BOJN H CO0cOBCTAYCT KOAACCOEHUMH (YKPYMHEHHIO) KANCAL
webra.  [lorox eond OpOxQaMT uepel  nonouHwe Gnoxw  (yan H
uaknoua 60% ¢ anmHofi  smpyca 1,5 M, B xoTopwx  sanepmueaerca
60...90% BEMECTs ¥ T yhaneHue Hedyrenpogyk- i
TOB ¢ rUAPAaRAHYECKOA KPYMHOCTRIO wo=0,7 Mm/c n Gonee. Pacuerw
UOKAZWARIOT, YTO TAKOE DPEIIEHHE NOIBOJNET YBETHWHTL (DONYCKHYIO
cnocoGHocTe Hedrreavpywks B 1,5 ... 2 pasa.
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B .,

. ARYXRAPYCHLI® OTCTORHMKK, OCTRRTAMTOMM-

neperRaTeny
[JByxbapycHnie ] [¢ ) ana KOR OYHCTKH
cm-mmt BOAB, YMNQTHCHAR H oCanra YUK

IMPOKOE PACHPOCTPINEAKE HA OSHCTHELX CTAHUMAX NPOHIBOAKTENbHOCTRIO
no 10 reic. °/cyr Gnarosapa ceoe npoctore. [IByxbIPYCHHA OTCTOMMMK
(puc.  9.16) cHABXEH KOHHUCCKHM WIH  THDAMMIAToHBIM RAMIIEM,
B KyR

WM (PH3MATHYECKYKD  BEPXHIOKD
4aCTb, B KATOPOA PACMQNOXEHH OT
OAKHOrO A0 Tpex (uame Asa) ocanou-
usix xen06os. Ocanoumsie xenoba,
00 KOTODWM NpOTEKAET  CTouHas
B004, JHANOTHUAN FOPHIOHTAMKHBIM
arc'mirmmu, B KOTOPHX OCaXAa-
jotca BascmenHbe bewecrsa. Oca-
AOK MO HIKNQHHBIM CTCHKAM XEN050B
uepes wenn wHpaHoh 0,15...0,2 4
CMOA3aCT B KNQGBYK  Kamepy.
Huxume rpann  xenoba  ofmuno
nEpeKpHBAOT QfHa Apyryilo Ha 0,15
,25 M, urofn nNpelaTBpITHTH
BOIMORKHOCTb APAREHHE OCBETACH-
RO# BOTW MPOAYKTAMHM anadpoGHaro
pacnasa. [lam co3pcRanms OCANKa
APH  TEMNEP3TYPHOM  HHTEpBANTE
xuakocts 10 ... 15°C  Tpelyerca

120... 60 nxed.
waw  sHcoTa xenofia H, m,
[ ™M Oor

Meckofi KPYNMOCTH s, MM /C, BHNa-
RAKMEro oKATXd OnpeaeAsaT no

dopmyae
He3,6ug, ©.13
me t — spems apefHBanus

gpmmaeuoc 8 mpeacaax 1.3 ...

Tpu  pacucTe  ABYXBAPYCHBIX
OTcToRHKHKOB  CBOGOQHYI0 NOBEPX-
HOCTb  DONHOMO 3€PKANA  BCILIM-
BauMs ocafKa NpaHHMaKT He mexee 20% ofmeR miomagu Orcrofiuuka
B ONaHE, YKAOH KOHHYECKOID [HHMA cenTuyeckof KaMecpH Ha MCHEE
30° (obmumo 457, mnaxmocTs ymansemoro ocagka — 90%, pacmaa
GeazanbHoro semectea ocanka — 40%, a dxpEKTHBHOCTL 3ANEPXAHHS




BIBCUICHKEX BeieCTE — 40 ... 50%.00muk obreM CeNTHYECKON KAMEPH
W, M7, B 33BHCHMOCTH OT NPWRECICHHOMO YKCA] XHTENER Nnp ODPEACARIOT
no dopmyae

B I, N (9.14)

e Wi — ofmeM CENTHHMECKOR KAMCPY HI ORHOM XHTCAR B JABRCHMOCTH
OT cpeRMeR 3nMHCK TCMncpaTyps crodmex sog, f° C, Taén. 9.15.

Tafruun 9. 13, 3aBHCHNOCTE Y6100 OLEMA CENTUNECKOA KAWEDH OT TEMIEPATYPH CTON-
Hux sog

(W% [ 6 [ 7 Jas [ w0 2] i [ = |
[wis® | ot [ aoss | 008 | ooss | 005 | 003 [ oais |

Oaa npuanxenus KT OCECTACHKA NBYXBUPYCHEX QTCTORRIC-
KOB K TOPH3OHTATBHGM HX CICAYCT YCTPAMBATH CNAPCHHLIMKM  (PRC.
9.17), 410 noaBAASCY YAAMHHTE ocamowkme xeno6a no 30 M M Gosee.
Bo u3aemanme  nNCPEAXNAXAEHHA  CTOMHNWX BOR B 3HMHCE BPEMR

4 ot =2

PUC. 9.17. Crapeuiisf Iny Xbapycibift aTCTORHHK:
o — w6 — puapesnt

4ACTb MBYXBAPYCHUIK yrewmTh
nyTem oGBANOBAHMR MX rPYHTOM Ma rayGWHy, paBuylo rayGuHe
npoMep3anHus B AaBHoi MectrocTr. [T b OC

W NOTKOB RONXKHA ObiTh TAKKC 3AKPWITA ACPEBRHMBIMH WMTAMH AJS
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np‘ﬂGXDJNLHNﬂ OT OXIARICHAE 800K ¢ MNOBCPXHOCTA # QT 33HOCOB
crerom. OCHOBHEC MAPAMCTPN -rmmnux nnyx“pycﬂux KCACIOBCTOHKBX
orcToftiHxos npencTasicku B Taa. 9.

Tubauya 9. 16, PH A8YERApYCHBE
Ocuaanuc aapsHerpm pP— p—
Tyramcrp, n 6 6 9 9 9 [ 2] n2
Obuiaa neicars. M 76 [ 88 | 85 | 97 | 85t 82 | 94
fpanycxian crocabnocrn, w/e,| 13,7 | 137 [ 37.5 [ 323 [ 3t | e | e7

spemenn 1.5a

QOcserantean-neperueatean (puc, 9.18) nNpUMEHROT 1T OUHCTRM
FQHUEHTRUPOBAHHMYX CTOYHEX BOA, HAMPHMEP MRCOKOMOHHaTOB. Obsrunc
3TO COOPYXKCHRC COCTOMT H3 OCBETAHTEAR C ECTCCTRCHHOR 33pauMcH,

Tabauya?. 17. OcHoswe fi-aepe ack
—_—
Ruamerp 11 T | Mponycxuss
coopymenms. ofen 5| enocofiiec
" AHAMETR. MLAOLIAL 30MMh) | aepermusaTens, M° | COOPSREHHA, M /u
~ OcBeTAEHHE, M
9 5 15.5 306 a3
12 5 155 640 50
15 6 225 1060 73

FOHOECHTPHUCCKH PACTIONOXEHHOMD BHYTPH feperwneaTteas. EcrecreedHan
22paUAR MPOHCXOAHT 33 CNCT PA3HOCTH YPOBHEM BOIW B PACNDEACAHTENL~
Hoft vaue w ocactantene (0,4 ... 0,6 »), U abdiekT ce Heaennk. flnamcer
ocseranteas 9...15 M, YKIOH JHHMA OCBETANTEAR — AC Mewee 509,
CHRARCHHE KOAUCHTDAUMK 3arPA3HE-
004X BCIICCTR N0 A3BCMEHHMM
pemectiam — 20 70% u no BIMKaam
—ao 25Y%. Centudcckud ofmen
OCBETANTEAR-NCPErHMAATENR ONpPEne-
MEETCE AHANOTHHHO OOBEMY WAOBOM
KAMCPH ANYXBRPYCHOrO OTCTORKHKA.

3 Ocuosuwe ~ napamerpw  TumORNX
oCBETAUTENEH- ncpemnnaTr_neu apexa-
cramncue B Taba.

9.6. Tuppoummnous PHC. 9.18. CXCMB OCBETAKTEIR-IEpernHas -
Tean:
) I . ann e renm o p2 s
¥ swaeacnnn ua rmnmux 803 ucua- B -

’ Jomux rp; p mocanm,
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KAYECTBE CPROM CTYNEMH nEpea A

ouacTeoi

HBX CTOWHEX BOA. B ruapounkaonax ofecneyuBacTes OTACACHHE NECK
M MHHEDGIRHEX 4YACTHU RuameTpoM Gonee 0,1 ... 0,15 MM, niaoTHacTbk
1,2 r/fem” u Bonee, xorapwe OTBORLTCR qepea na‘rpyﬁol Crymesnora

oponykTa.  HApouMKaoHH
OTHOCATCH K COOPYKEHHS b

Puc. 9.19. A

rpasut
THM2 € BPAMATENALHEIM
neEMxcAnEM B paboucih soHe,
KOTOPOC  CO3TAETCH  Tah-
TFeHUNANBHEM NoABOATM
OCBETAREMOA BOnW K
UMAHHAPHYECKOMY KOPRYCY.
B npouecce BpaEHH
N0TOKA NPOHCKONMT ArAOMC-
panng B3IBCUISHWEX YACTHU
H YBEAHUYCHHE Hx
THODARNMHECKOH KDYNHOCTH
NMpuMeHSIOT  OTKpuTHE M
HaNopHue  THAPOLHKAOHN
(eM. § 5.4). Ocagok ma
KOHHWECKOH  4acTH  ruApe-
UHKJOHOB OTKAYHBAKOT HJI-
COCaMH, THIPOIICBATOPAMSI
M YIANRIOT 10D rHApo-
CTATHYCCKMM HANGPOM.
OTKPLTHE  (HAPOILMK-
AOMBL  DPHMCHSIOT  Caeny-
ommx tHNOB:  6ea BHYT-
PEHHHX YCTPOHCTB, ¢ OHa-
dparMoR M wwawmapk-
deckodt Tepera-
ponkont, MHOMOSpycHHE
(puc.  9.19).  Orxputac
MOPOUMKIOHH  6¢3  BHYT-
pcHMUX YCTPOACTB  PEKO-
MEHAYETCR OPUMCHATE ML
3agepxaHus  vacTHR  C

CHUAPOUMEAAH
£ = xapmye, 3 — pusgenwTeuanie mapees; )

s s
S eohotnuaas st MacAGE AP EMLLLIMA UNT, & —
= macanen

s anm wraas Sucrss 7— wyomie e ramep)
aTaaas sa. 9 awnasonphesinic ek 19

oo 2k oTaona

THIP: KOH KPynHO-
creio Bonee 5 mmM/c.
o Huametp rmapoumnkiona 2.5
L6 M, runpau YeCKas
narpyixa 4...10 M7/y Ha
MOIJ.L’IZ[H HDBEDX'

HOCTH, NOTEpH HANOP3 B

Hw

PYCHOM

AOCTMraeTcd  3a  CueT

B
YMEHRIIEHHA  BRCOTHL
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NO3BANNCT MOTHEE MCNOADIOBATH OObeM spyca W coanactT  Bonce
SAAONPUATHHC YCAOBMS 119 ACMOMEPAUMY B3BEMEHKHX 4YaCTHL,. Macno
R APYTHE NAABAIOMHE 3ArPR3HEHHR CTOUHHWX BOA H4epe3 3a30p Mexay
ARaparMaMu W KOPMYCOM rHIJOUWKIOHA BCTLINBAKOT HA MOBEPKHOCTD,
OIKYAA HEPE3 CMEUMAIbHYIO BOPOHKY OTBOAATCE 33 MPEACAb YCTAHOBKH,
g pcey 4AIOB OTKPHTHX MMAPOUMKIOHOB IHAPABNHMCCKYW HATDY3Ky
g, M /M*u, anpeneasior na dopmyse

q=3.6kuq, 9.15)

me & — koxbDWUHEHT, 33aBHCAMWA OT THNZ rMApoNHKAOHA: 6e3
aRyTpennkx ycrpoiicts 0,615 ¢ kownueckok AHa(parMOR M BHYTPEHHAM

98, lc UGHTDAILHEMU U neprdepr My
swnyckamn k= (0,75 .. o1 SM(D )}/ D°, rae n — uucao  apycoe
HAPOLHKOHA; d—nuaunp LUEHTPATLHOTO OTBEPCTHE B auadiparMe, M;
m—rmpan.numcxaﬂ prl‘lHOCI'h 3NEPKHBAEMBIX YACTHI, MM/C.

r p ana KON OYHCTKH

CTOMHBIX HOR, 2 TIKXKE p.u crymzmm. oformmerus u KaacchpHxauun
ocanka. B HanopMoM rvApOUHKNOHE MOTOK CTOXHON XHIAKOCTH, NEpeMe-
mMAACk 00 HHCXOARUWEH RMHTOBOW COIMPAIK YMCHBLIAIOWETOC AMAMETPA,
MOCTYNMAET B E€ro KOHWHHECKYW HacTs, tae OCHOBHOH TIOTOK H3MEHAET
RANMDABACHHE ABMXKCHKR § VIAMICTCE u4epe3 BEPXHHH UEWTPATbHMA
natpy6oK. QTACAMBLOMIICH B IPHCTEHHOH 30HE 0CAT0K K Hauboaee
KOHUEHTPHPOBAHHAR MYNbNAd YIANAKOTCH Y3 (MAPOUHK/NOHA YEpe3 maa-
wosniit narpybok. IMpu ueononuMocm Bonce rny6oKoit QUHCTKY CTOUHHX
804 MPHMEHAOT MOC pabory r NOHOB PAITHYHEIX
THuopaiMepos. B atom cayuae annapana NEPBOA CTYMEHK YAANRIOT M3
BOIH B OCHOBHOM rPyGHE B3BeCK, 3 AMNAPITH NOCNENYIOUMX CTYneReh
MCNOARIYIOT nng BeACKcHME Bonec meskmx uacruu. Tlpu MHOrocTymew-
4aTOl cXeme PafoTH rMAPOUHKNOHOB Ueaecoofpa3HO MOAaBaTh OYMmae-
MYI0 BOZY MO 3AMKHYTOH CXeMe mnoq ofIgMM  HANOpoM B0 Bee
nocreaopatenbHo paboraiomue crynenn. [IpH NOCICAOBATE/IBHOR YCTa-
HOBKE MMAPOLHKNOHOB HX AKAMETP [ YMCHBIWACTCA OT CTYNEHH K CTYNEHH
€ MIMCHCHHECM 4y N0 R, K
[IpoMuItnACHHOCTE  BRAYCKAET HANOPHEWE MMAPOLIMKAOHE IHAMETPOM
25... 500 Mm.

rNABA 10
SHOMOTHYECHAA OYMCTHA CTOYMBIX 801

10.4. CyuiHocTh meToga

Bronoruueckas DMHCTKA CTOMHMX 807 OCHOBAMA W3 cnocobHOCTH
MUKPOOPTaHH3IMOB HCTIONb3ORATE PACTROPEHHEE M  KONNDHAMNE
oprasnuyeckue JArpRIHCHHE B KAYECTAS WCTOYHHKA NMTAHHE B npoueccax
csoeil KHIREICATEIBHOCTH. BOHOIOrHYECKad OYHCTKA CTOYHRBIX BOA MOXET
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OCYIMECTBAATHCA KAK ¥ CCTECTHCHHWX YCTOBMAX (MO8 OPOMICHME, naas

QHILTPIUKK, GHONOMHYECKHC TNPYAW), TAK M B CAEUMANRHEX COOPY-

XeHuaK (aspoTenku, BuoduneTpu). HCKyccTBEHMOC KynsTREApORAHHMC
B i P X A8 HHX

BHCWHAX YCTDBHREX (COCTAE DHTATensHoH Cpelbl, HIBHTOK PACTBAPCHHOrO

KHCAOPOZA, TCMAEpaTypd) PCIKO  YCKOPACT 6HOMOMMNECKYK) OHMMCTEY

CTONHBK 801, XOTH H TPCGYET ZOMOANMTCASMEIX 3ATRAT.

CTPyXTYpa DKHCIMTEALHOTO NPOLECCa. PacxofioBamie NUTATLMBERX
pecypcoB 6aKTCPHANLHON KNETKOR MPOMCXOANT B ABYX HAMPaRACHHEX:
A2 NPHPOCT KAETOYHOA GHOMACCH B HA NQIYYCHHE HEOOXONNMOA IHEprin
A W. Hapsny ¢ ITHMA CymwecTayeT H THETHE HATIPARNEHHE — BHYTPHXIC-
TOUHOC AN X3AHHC WIR IHAODMCHHAd PECNHPaUH4, NPHBOAKMAR K OKMCUICHMK
KAETOMHOrD MaTepuana,

Mokaaateas BIK oTpaxact Haasuke b BOE HCTOUNNKA YrACPOAHOM
MHTAHHG, KOTOPWA ORWCAACTCH A0 RHOKCHAA yraepofa. Beakoswit asor
B PE3YABTATC AMOHHQPHKALMH DAANAraeTcs N0 aMMOHHAHOMO, KATOPhiA H
HCNOIBIYCTCE MPH QUHCTKE CTOMHMX BAl 8 KAMECTBE MCTOMHHKA a30Ta.
Hanonce MHTEHCHBNO 230T noTpefAsSCTCd B MEPMOA POCTA KAETOK, 2
8 NEPHOA MX PaCoasa Bhi 9 8 BMEC
3aTeM 40 HUTPHTOB W HMTPATOB. M0 MAMOCTPHDYCTCE CERYIOMMME
YPABHEHHAMH:

OKMCNEHHE OPCANNYECKOND REMECTER

CHyOr+ (14025905105~
exCO, +0,55H,0 4 AW; . (10.1)
CHRTC3 GAKTEPHANLHHX KIETOK

CoH)0,+3NH , +a(x+025y~0,52-5)0,~
—a(C,H,NQJ +afx—5]C0, +0,Snfy—41H,0~ AR (10.2)

o (3

P

A(CyH,NO, )+ 570, 50CQ, + 24H,0 +
+ANH, + A%, (10.3)

rae (C,H,0., (CsH:NOi) — smnuprueckne GOPMYAN COOTBETCTEEHHO
QPraHMyeckux 33 i o HOA  KNeTKH; X, ¥, Z—

[ pHHCCKHE $ o, OT sMpa 3a
Buotoruueckum myTeM o6paGaTHBAKTCS, NDABEPragcs YACTHYHOR WIH
NOAHOR ROCTPYKUHM, MHOMME BHAK OPrAKWYCCKHX 3ATPE3ACARA MOPOICKHX
H NPOMABOOCTBEHHEX CTONHmX BoA. OAHAKO B CTOUHWX BOAX MHOTAR
NPHCYTCTBYIOT H TaKME BCIUCCTBA, KOTOPHE NPW ITOM NPIKTHMECKH He
OKHCAZIOTCH:  HEROTOPHE YECBOZOPOAN, CIOKHME IDHDH, €KECTKHCH
CABTETHUCCKHE MNOBEPXHOCTHO-AKTHEHWE BEMECTAA, KPACKTOIH MW ap.
Kpome ocrosHbx JacMentoB coctasa BaxTepuanenoi xaerxn (C, N, O,
H) ans ec nocTpocHus G Takxe KOTHuECTEA
D3, KanHd B APYMMX D/eMEHTOB. B OTCUECTBEHHOW NpakTHKe npu
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00pabOThE  MIPOACKHX  CTOMHBIX  BOA  HCTIOARIYETCH  COOTHOLIEHME
BIlKnonu V:P = 100:5:1. Ipouecc npnpocta GHOMAcchl HOCHT CTankAHBI
xapaktep (pHc. 10.1). TIpk 3roM painuyanT cleayiomwue ocKorsse diasnl
PA3BMTHY MHUKDOOPTAHW3IMOB! SATEHTHYK WiK nar-Qasy, B0 BPEMS
xoTopoi W MPHC 2 K HOBOH MHTATCABHOR
cpeae;  IKCNOHCHUMANLHYIO WM J10rapHdMMueckyio  daiy
(8 AorapudMHUECKAX KOOPAMHATAX OTHCHIBACTCE HAKAOHHOH JHHHEH);
SAMEANCHHOMD  POCTA; CTALMOMAPHONO POCT3; ¢ia3y OTMHPaHuE  KIH
BHYTPHKACTOUHOMO CAMOOKHCRCHHS,

Tlpn BHECCHHH MHRDOGHO  KYALTYpH

B NHTATEABHYIO CPEAY KACTKA BCTYnacT 8
nar-haszy, MPOAORAXMTCABHOCTL KOTOPOH
JABHCHT OT CTCNCHM  AA3NTHPOBAKHOCTH
MUKPOOPrAHHIMOE K NMTaTensHOR cpeac. B
3HAMMTENPHOH  4acTH  far-Ga3w  CKOpocTh -
2 0 7

[t

POCTA  NOCTENCHHO  BOJPAcTaeT 10  choeR
MAKCHMANBHOA BETHUMHL, XOTOpas A0CTHra- o

o Puc. 10.1. BIaumocezas Hex-
ercd K Havany cnegyioulci (sl PasedTHR a3 ou maccw S Gak-

- Aenod. 3 f  CKO-  1epHamsioR KymTypu M EON-
POCTH pOCTa MKKPOUPrAHHIMOB OT KOHUCHT- llenTpauneR L nuratensnon
i cpest:
pauun 6HoMacce S & muTaTenbHOA cpeat L ,.““_M"u"f: -
aptanisia

MMEET CAeAYIOmHA Rua:
dS{di=f(L, S). (10.4)

®aza IKCMOHCHUMANBHONO POCTA SANACTCH NCPHOAOM CAMOrD BHCTPOrO
Pa’BUTHE MBKDOOPraHWIMOB, KOMMA MHTATENbHHIC HEWLECTBA MPHCYTCTBY-
0T B MabKTKE, a DPAIBMUTHE HC TOPMOIHTCR  NPOAYKTAMHM OlMEHA
seaiects. CXOPOCTE PocTa Ouomacch A1S NAMMOR $a3W OMACHBAETCS
YP3BHEKNCM

dSjdt=pS, (10.9)

MUe p — MAKCHMATRMAS YAENLHAR CKOPOCTR PACTa.
Pemenve RARHOTO YPABHCHMS MMeeT BHi

0SSy = st mrm Sy= e,

me So, S — HAWANLHAE H TEKYILAS KOHUCHTPAUMK Gromacc.

Caasp Mexay InSe/So # epemcHem { BHpPaxacTcd fPSMOiH AWRHER
€ TAHICHCOM YrI1a HAKIOHA K OCH f, PABKBIM 4.

B 3QMKHYTO# CUCTCME MHTATENBHHWC BCWIECTSA fIOCTCNEHHO HCMEPNN-
BAOTCS W WENOCTATOK WX CTAHDBATCR NWMWTMDYIOWMM (JaKTOPOM DOCTA
KICTOK WAH X¢ NPOKCKOAMT HAKOMIEHHE NMPORYKTOR OOMCHA, TOPMOIRIMX
pocT kaerok. Tloyromy ans Gaskm 3aMERNEHHONO POCTA CHPAREANHBO
ypaskeune Mowo

dS/dtapSLi(K, +L). (10.6)
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rae L — KkOHUEMTpauud MHTATCARHEX semccrs  (cyberpata); Ko —
KOHCTAHTA MOAYRACKIICHHE,
PetneHHE [AHHOO YPARHCHHUA MMCET BHA

105/, =iul{(K,+ L) unR §, = S, expltuli(K,+ L)),

Cugan Mexay InS;/Sq W BpeMeHEM ¢ BhpamaeTcs XpuBod, TaK Kax
KOHUCHTDALHR NHTATCNbHWX BemecTa L B Teuehue panuod  daaw
Mpu & x L or LKL+ L)+, a

y (10.6) ercd Kk ¥ 10.5).

B (ase CrauMomapHOrO pOCTa CYMICCTAYET DABHOBECHE MEXDY
MOABTEHHEM HOBWX M DACTAZOM OTMEDUWHX KAETOK. Kasndectao
Guomaccw ucmmpoc BPEMA  HAKONMTCA HA ONHOM ypomHe, 3aTem

B dazy ot KOIAa XpHBad POCTa
HACT BAM3. CKODOCI’I: y6uan Guomaccu nns NaHHod Gasw onucwBacTCR
YPABHCAHEM

S/t — 3,5, (10.7)

A€ K1 — yOenkHAd CKOPOCTh OTMHPAHUA MHKPOIPraHH3MOB.
Pemicnne NaHHOMO YPABHEHME MMECT BMA

108 /Sym — g1yt @n Sy Spe~#2',

Ceasn Mexay InSi/Ss w BpeMenem ! BhpaxaeTcd NPUMOR NHHHER
€ TAHCHCOM YM1a HAKAOHA Kk OCH { PAaBHBIM — i3

anaxn KPMRAg POCT3 €IUE HE NOJHOCTHID OTPAXAET BLE H3IMEHEHHY,
npoMcxopgmMe B KyAnType. Bcnen 3a MaMedeumes cocrasa  cpegn
NPOACXOAMT ¢m3uculurw&cckn: HAMCHCHKME KNETOK, KOroa DNM npoxoaaT
ONpPelEeneHHNR UMK PA3RHTHR OT CTH»
1O «CTAPOCTHO W OTMHDaHHZ,

Pone drepmentor B npoueccax o4ucTk. OPraHHYEcKHE 3arPIanenns
CTOuRMX 8OA OGHYHO HAXOMATCH B DACTHOPCHHOM, KOATOMIHOM W
HEpacT MOrYT  HC] T
NUTaTENMbHLE BEIICCTBA JIHMIh B BHIE MOMEKY-MOHOMEDOB, HAXOAdMUWXCT
B BoamoM pacTeope. [lepBwi ran — copBUHOMHOE WIbATHE AKTHBHEM
WIOM KAH GHOMAEHKOR 3arpg3HEHHi M3 CTOMHBWX BOM — IPOUCXOART
GLCTpee nPoUEcca MX BHOXHMMUUYECKOrD okucneHun. Bropok van oumcTky
— BHeknerounad nepepaloTka GakTcpHIMM 3arpaaHeHuidl C NOMOULbIO
sbifefigeMuX UMM B GOMLIIMX KOMMYCCTBAX — NHUIEBAPHTEABHMWX dep-
MEHTOB  KAH os. [ TenHWE, TAABHWM  0GpasoM
THAPOMUTHYECKHE, (EPMEHTH KOMTAKTHPYIOT C KPYMHWMM  43CTHUAMM
BEMECTE K OCYMCCTRAYIOT FMAPOTMTHUECKOE PACIICOACHHE COXHHX
MOREKYA OPraHHuecKMX BEmECTB Ao Ganee NpoCTHX, HeGobWEX Mo
Pa3MEpy MO/EKYJ, KQTOPHE 3aTe€M MPOXOAAT Mepea oB0N04KY KICTKM H
noctynawr B ee npororaact, Tpera#t Iran OUHMCTKM — RHYTPUKNETOYHA
nepepabaTka  (acCMMINFUMA)  OPFBHHMECKMX BEWICCTB 3  MoAyYeHue
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meolxanumoft  JHeprun ¢ noMO1LnI0 nny‘rpcmmx anl(Cn:lpuTthNNx
epmMcHTOB o TOB) € OKCHAA Y . BOON
R okuciewunx ¢opM azora. Ha puc. I02 cxeMamuno noxaiano
yesoenne neamonoas  (CeHigOsyn, xoropas depmentoM uennonazod
pHauane nepesomMrcs A ueinobuody C12H220((, a 3arem depMenToM
aennobuasod — a rmoxosy CeH1206, KoTOpas nerko npoHukaer & kreTxy
B YCBaHBAETCR €10,

Cuutes ¢hepMeHTOB NPOMCXOMHT  BHYTPH GakTepuaneHOA xJeTKa.
ITo csoei npupose depMeHTn — Genkosuie semectsa. CuMTaeTCH, 4TO
6enok hepMEHTA CRE3HBAETC € Manekynofi cy6eTpaTa B omHoR Wi
HECXOABKKX TONKax H DAcTSrHeaer cy6CTpaT TaxhM  ofpasoM, uto
luyrpuuonexynlpnue CBAIH

3 5

depMenTOR samlauac'rci OCHOR- 5

HOR CMBICA TIPHCYTCTBHE MHKPO- 2 4 |

OPraHmIMOR R COOPYXERWAX ol
GHONOMHYCCKOA OYMCTKH  CTOU- ﬁ; ]
wux  Bon. PaiamuawT  wectn I ST Wiy
OCHORHMX K/1ACCOR  (HEPMEHTO

OKCHNOPEIYKTa3dd, TpaHcdxpa-

3, MMIPOAAIN, AMATW, HIOME-  Puc. (0.2 CxeMs ychOthua GaKtepuanuwad
paad # Awrasu. [ToaHuit cocran KAETROA  COMHORO SCLLECTRA HE NPHMEDE UeE-

GepmenTon, HeodxoaHMui ang ) e A0ARIs: s
— knermn ] — egrent yannOsM: ) — uaAmaIAS 4 —
OUHCTKH CTOYHWX BOI, TIOKA HE [ ivE oL el pittveivi Oty st

BHScHEH. BeposaTho, B nponecce

AMCCHMHASLUHH  3arpIIHCHHA

CTOMHOR BOAHW YuacTeYiOT thep-

MEHTH BCCX WECTH OCHOBHIX KAACCOR, OZHAKO 14 NPOUECCOB OKHCACHHA
OpraHHYEcKAX BaxHN rau. K 3rol
rpynne (hepMERTOB OTHOCATCA: AErMAPOreHasH, OTHHMAKIME BOAOPOA OT
OKMCABEMOro CyOCTpaTa; KaTanadw, Paclledidiomue MEPCKHCh S0A0PAZA;
MEPOXCHAATHN, HCNOIBIYIOMAS AKTHBAPOBAHAHE NEPCKACH AR OKHCACHUS
PAAHUYHNX COEIHHCHHA.

Tpouece GHONAMUMECKONO COCTOMT H3 83 CTyne-
el W TR € p KOTO BEMECTBa C ABAE-
JIEHREM AKTHBHOIO BAAOPOAA. Takoit BHD OKHCACHHA HAIMBAETCS

MAH  per CywHocTs  aeltcTens  QrepMeHToR

JakmouacTed B TOM, YTO OHH CHHXAWOT JHCPrHKW AKTHBALHH WIH
€B0GONHYI0 IHEPrHIO, HLOOXOAHMYW 19 PaIPuiaa YIACPORKOH CBAIK
OPraHUYECKOTO COSTHHEHNE. 3TO CTAHOBATCH BOIMOMHBIM OOTOMY, YTO
KATANH3aTOP-PEPMENT CTIOCOBCTBYET 05PA30BAHKI0 TIDOMERYTOUHMX PO~
RYKTOB, TpelyuiHX MeRbilled OJHEprHM akTHeanuH. Hamenmomuics
COCTAB CTOYHWX BOA TpeGyer BPEMEHH A ONPERENEHHMX YCNORUE Ha
HUIYUHPOBAKHE  (BEPMENTOB, MOITOMY @ ONHIIEHHOR BOAE NOCAE
A3POTEHKOR MAH  GuODMAETPOs O6HWMHO MPHCYTCTAYIOT —OCTATONHME
OPFaMHuECKHE 3ArPAIHEHHY.
Anunnuu Ha K ero cBoRcTBa. Io RHEmHEMY RMAY AKTHRAKMIA WA
eT cofiol T pi Y10 HAR HEPHYI0 XHAKYI0 Maccy,
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061a1210my 0 CMAXCTRM 3aNAXO0M, KOTOPAT OPK OTCTAMBAMMK ofpajyer

Xn0ned TCMRO dan ceporo ugera. C Guanomue-
CKOA  TOUKH 3PEHHR 4umnuuu M1 NPERCTaRANeT COBOR  CkomneAuc
23pobubix Baktepui 8 Buac 300rack. Kpowc MMKPoBOB R aKTHEHOM Mac
23PATEHXOR NPHCYTCTBYKIT NPOCTCALIMG, A B GMONIeHKe — OBWNMO uEpRH,
AHUMHKH  MACCKOMMX, BONANWE KACIH. AKTHEHWA &1 MOXeT Owry
NoNyHeH M3 CTOYMHX ROl B Pe3yisTaTe AAMTEAbHOrO (15...25 amedt
23PMPOB3HUE, OTCTOR, 4 GMOMACHKY ODHYHO MOAYNAKT B PE3yaHTaTe
cTone  xe  naw T BOAMYE  3ATPY3KM
EuousTpa.

Ochoeuag pn.rlb e npmu:ccax OYHCTKR CTOUHHX BOA DPHHAANEXHT
BaKTCPHAM, yACH gk B pacderc ®a 1 r cyxoro scmeéctsa mna
kanebaerca ar 10 l.lD 10 knerok. TlgH ouMCTKE MHOrMX BHIOB CTOMHBIX
BOR, B TOM WHCAC OuTOBMX, OBMUHO AOMWHMpYWT GaxTepuw pama
Pseudomonas — rpaMOTpHMUATERbANE NatoukH. B 3aBacuMocTH or yc-

JIOBMA CYINECTBORAHWR WA2 B HCM Pa3RMBAIOTCE OT OHOM AG HECKOABKHX
)

pogoe  BaxTepuit,

HICHT) ARET
coboit  cnoxmy mauy Haanume 8 wie
60/IBLIOTO KOSTHUECTBA 300TACH C APEBORUIHO-
pa3jeeT! THXRAMIE
NNOXHM YILTIOTHCHHEM AKTHBHOMD Hna (scry-
XAHWEM), uTO BHI3WBIET GONBLIKC TPYIHOCTH
NpH 3KCANYATAUMH  OWHCTHBX CODPYXCHHA
W 3JHAYHTEJIbHOE BOBWMEHHE KOHLUCHT-
PauHH BELIECTE B ;]
KHIKOCTH. C‘IHTaﬂCﬂ, YTO BCTIYXAHWE WNa,
Ba3nBaeMoe Zooglea ramigera, CBR3AMO C
HCAOCTATKOM KHCAOPOA3, 4 MOABJEHHE BO
BCOyXIEM WIC HHTYaTHX GakTepuid pofs
Cladolhrix BW3BAKO WIMCHCHWIMH COCTa8a

Koruenmpanul

NHTOTEALADR CPCAH MAM  PEXHMA HArpy-
30K.
CyLIecTBYET HECKOIBKO THNOB B3aMMOOT~
Puc. 10.3. Cxcma i Mexay * moas-

(a) w a3a110r0 (8) nrTaHNA

SKTHBHOMO KA NPH Q4UCTEE O~
MCKHX CTOUNBIK €OA:
o — yacawnas harpysea a ¢ 6N Knam un
+{ — opeanmccruf cy
‘wucaapats. 3.

hme

onsaces: 1

AEHKE, KOKKYPCLUMR 33 NHAIY, XMIHHUECTBO,
NapasHTH3M W cuMGRO3. Bce onM B oTAEAL-
HOCTR K B KOMGHMauwn RaGmonawrcd B
aAKTHBHOM un€. B3duMOOTHOUIEHME MEXTY
npocTeHMME H BaKTEpHIMH CTPORTCR NO

ATt A R CXEME «XMIIHAK — Xeprads, HO seaymas
POk B OUMCTKE CTOMHMWIX BOA NPHHAANCKMT
Baktepuam. [loxmpax  Gaktepns, npo
CTEAWINE  TEM  CAMBIM CHDCO(XTB_VIO’[ OMOJTOREHAIO 6“0"011)’41!].““11
NOAAEPKHEAKT IKOJOMKUCCKOE PIBHOBCCHE B ChcTeMe. [Ipn  BmCOKMX
Harpyakax w HHIKOH CTENEHH OYHUCTKH CTOMHMX BOA B AXTURHOM WNE
a3pOTEHKOR npeodnanaser GAKTEPHH M HCKOTOPHC GeCLUBETHHC XryTHKO-
gote (prc. 10.3). TIpH BHCOKOMH CTENEHW OYHCTKH M HCBBICOKHX HArpy3kax
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KOMMUCCTBO cROGOOHO MNaBAKMUX GaxTepwii yme HEBEAHKO, HO NOSR-
AMIOTCS NPOCTERMTME, AEATEABHOCTE KOTOPWX CTuMyiupyer ofipazoBauue
XOPOUIO OCEATNIEND HAOBOMD XA0NKa. PocT npocTchmmnx oSmuHO 3ameTHO
OTCTACT OT BAKTEPHANBLHONO POCTA, YTO BBILBACT PAIBHTHE XAPAKTEPHOIO
anato Ha rpaduke norpefinens KMcAOpona. Xop QYHKTHDHOH JAHHHM HA
KPABOE NOTPEbAeHHE KHCNOPONA OTPAXACT BAPHART Npouecca B Graaormye-
CKOR CcuCTeMe npu  orcyTcreHM xumbukos. Hetcpsanw  oBpaGotiu
SAMPRIHEHMA 1), f; ¥ fy COOTBRETCTRYIOT XaPAKTCPy PAGOTH BHCOKOMAr-
X [ n

34 PY
23pOTeHKos.

AKTHBHMH HA 2IPOTEHKOB M GHOMNCHRA GHOGHABLTPOB MACHTHYHE
00 COCTABY, HO OTAHYAKTCE KOMEUECTBEHHWMHU COATHOMIECHHAMM MHKDO-
opraniamon. B oTanume o1 cBoBOAHO NA3RawmeH MHKpohAOPW 2Ipo-
TeHROB B GHOMAeHke nPeo6AaNaT npHKpenAcHsbe Gopmu. B
6rohrABTPAX ¢ OOBCMHOR 3arpydkoii B BEDXHMX C/IOuX paaBATH
akynbTaTHBHNE M aHaspobHule GakTepPMH (B CPUIA C MOBWMIEHHOA

W0 - T  permicpmon
Y (13~ merinparussi i erapad ey ek
HACPYIKOA H pact ). Cpeanue cnom

6HODANLTPA  XAPAKTEPHIYIOTCH MCHBIIHM  HAKOMLICHHEM 6HOMacch o
60, B HEXMEX C108X

Suod & 4 60 &

ra unosoe

TaRRIMOB npK WHIROK ofweh ux GuoMacce. [pnbw M HMTHaTHE
GakTepHH NPAKTHYECKH OTCYTCTBYIOT, MHOTOUMCICHRM KPymHEE H
METHRKOHOME YEpaA.
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10 Aaportesun. Obiume crapenus

A3DOTCHKHM DPencTasndorT coboff  OTKDWTHIE DPE3EpBydpm, 9€pcs

CTOYARE BOAK,
CMEINAHHNE € JKTHBALIM HJIOM. OpdexT GHOAOMUHCTKOR  OUHCTKH
CTouHmx Boa  obec noc cMeck

CTOUHRX BOQ C AKTHBHWIM WIOM ¥ HENPCPWBHOA €€ adpauMEd Ha BCCM
APaTEXMERRM Mopaua B a3POTEHKH MOXeT
APOM3IBONHTECE BOINYXOHACHCTATCARMH, KUMM WIH CTPYRi
23paropama.
Mo konmuecty CTyneHeR OMACTRM PAATHHIKT QRHO- H MHOMOCTYRCH-
qatwe aspotcuxu (puc. 10.4). CTynchuaTas OWMCTKAa B A3POTEHKAX

a 28 4 7 3

ap
5
a3} 2
T 775
b=
2P
o'

——

(8

T

% 4
Puc. 10.5. Cxem ¢
b X s
g 72 iz i
proveny oy a3ty

NPHHECHAETCS B OCHOBHOM N9 OYMCTKH IIPOH3BOACTBCHHMWX CTOYHKK BOA,
OTNHYANIOHXCE KAK BHCOKHMH KOHUCHTPAUMSMH OPraHM4ECKHX 3arpai-
HEHMHA, TAK H HAAHUMEM TP NEMBIX Mpa arom B
KauecTBe ncpaoﬁ CTYNEKH OYHCTKH
00




(o6ni4n0 C  peredepaTopom), a B K3uecTe BTOPON  CTYneHw —
{B3PATERK -BTCCHATEN.
Cxtma pIGOTH A3POTCHKOR C OTREABHOH PCTEHEPAUKCR AKTRBHOM
sna (puc. 10.§) OCHOBAWA MA PA3HHUC CKOPOCTER NBYX MPOLIECCOB —
HIbRTHY 3ar AKTHBHAIM WIOM H HX OHOXHMHuE-
CKOMO OKMCTCHHA. JL19 NODORCKMX CTOMHWX BOR 73 CxoMa  paGoTat
OBHUHA, NOCKQNBKY CKOPOCTh COPOUHOKHOND Mpouecca B 2 ... 5 pas sume
CKOPOCTH  OKHCAeHWs 3arpasuennf. [Ipu  obecneucwwm Tof xe mpo-
ROAXKTCNLHOCTH QKHCAEHHD, 41O W B OHOCTYRERYATOM a3PITCHKE, LId
23pOTCHKA C percHepatopoM TpeByerca wednmmi  pabouud  ofmem
COOPyKEHHE, AIDOTCHKH AJHHOMO THNA CHAGKCHB C TODUOR aBYMS
Zﬂp"pyCMNMH Kil(a.'lﬂMH And OCBCTACHKHX CTOYHAIX BOR, OCTYMAKMUX
() BRycK
XHIXOCTH ¢ M0G0k H3 CTOPOH. ITH KAHANMK COCAMHCHE MCRIY COBGA
nepenyckimuM kananom 5. C HH30BOA CTOPOHE OPCAYCMOTPCH KaHan 4,
KYRAa NOCTYNACT W3 23POTCHKA CMCCh CTOMHMK BOX C JKTHBHHM MAOM.
Vla aroro kanua CMDCh HANPARAAETCA BO BTOPHYHEC GTCTORHHKH,
a8y CHKH b CxCMY ¢ SO -RuM
o&umm pcmucpampa or obwero ofmemMa A3PAUNOHHEIX COOPY KCHaMN,
TPEXKOPHIOPHHE a3POTEHKK — € 33 # 00% -#HM, YCTHPCXKOPHIODHHE
aspareukn — ¢ 25, 50 w 75%-Hus. AIPOTCHKH C PACCPICTOUCHHON
00 AAMHC KOPUROPa hoAaveH -
CTOUHHX SOX NOIBOAKKT THORO
BAPhHPOBATE OOBEM pErcHCPaTo-
POB B MIHDOKMX MPEACHAX.
A3POTCHKN ofune g, T
PACCHHTHBAKT KA MORHYKD l
GHANOMMUECKYID  OYHCTRY €O
cuuxennem BllKnom crouwor gl "y D[]
soae oo 15 wmr/n. Ilpr 6aa- gl
FONPUATHNX MECTABIX yCnosuax &0 T
BAM 8 nycxosok nepwon npe- ol iy
RycMavpHmaerca HenoaHan ! 2 21
ounctka  croka.  YacTuusas
OQUHCTKA CTOMHHWX HON HHPOKO
npuMensetca & 3apySexwon

i 3( At 100%

s of u
B.r5Kgir 942 cyr

Puc. 10.6. BAPEXT OUHCTEM CTONHMR BOR ARIPO-
TeHax D M HAGBMA MHAEKC /& JBHTHMOCTI O

npaxTke. B 2asuckMocts ot MADy2kss B 43 axTHANSIA wa:
HATPY3KH WA  AKTHBHEA w1 Afnpmnv:ﬁuunuim-l.l—mulm
PALNHUARDT AIPOTEHKA RPOANLH- (Bhicaumapy KacMi)

HO#  AJpallHH, HA  AOMYI0
OYNCTKY, WA HEOOQAHYID OUHCTKY
(BucokOHarpy kaemuc), puc. 10.6. CnaGokOHUEHTPHPORANHHE NG BIBE-
MEHHBM BCUICCTBAM CTOUKEC BOgE MOXHO RAMPIRAATH B A3pOTCHKE Ged
TCABHON OT IKCAMYATAUNE OHHCTHRIX COOPYXEHHA

B 3TOM CAy4ae yNpomLaeTcy.

Ilo cTpykTypc MOTOKOR PAATHUAIOT: AIPITEHKH-BETECUHTEMH, &
KOTODHX CTOYKAR BOAA W BOARPATHE W BENYCKAKTCR COCPEROTOMEHHO
C OFMOA W3 TOPLORHWX CTOPOH 3OPOTEHKA K ABIXONGT TAXXKE COCPCRO-
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Tabnuya 10.1. Pacn, Crounuix 804

NONUENMPIYUR
Tun sipomesno OnmutNots uss

Temene (et i 73 GEIARanoR

B0 - Botmotpumets a.

]

g 211k N )

ml' TRRTRW. 0' E—==5ic
T

Asgaminr Zoycsiw cmaoiad Il
N

attafa) g .
b1 B K
o ‘ “3,
[
o PataweINSIE cuewensa (g egne @

&1 flocardodnmesanced cmtuchad 1, h, 19
Aspamens ¢ nepaduaseput paccoedomovssnsiv dnycson dobs
0; 4 2

rery
S

1

AIPOTEHRS: T — TERYLINS KOOPAHNATH JUTHHAS, N — AHCHO BITYCKOR CTOHMIX
PACXO] CTORHBIR 60T S
suna’ Cnountiie s — Ro= 0.33; P — R~ 1.

TOHEHHO C APYrOR TOPUOBOH CTOPOHE COORY KCHML; AIPOTEHKA-CMECHTENE,
B EOTODHX MOJBOX M OTRO] CTOUMOR BOIW H W13 OCYMECTBASIOTCS
PaBHOMEPHO B10/Ib LTHHHHX CTOPOH KOPUAOP3 AIPOTCHKA, B PEayAbTaTe
uero T Gwictpoe © ocTy CTO4HOR BOAW C
HaxoasteAcs B AIPOTCHKE; 2IPOTCHKM € PACCPCIOTOUEHHOR NOAANCH
cro-mmi PO, KOTOPAS BWMYCKAETCA B HECKOBKAX TOUKAX DO AIMHE
p WA B €OOT ), a
(rrnonu'rcn cocpcncrmucuuo 5 CrO TOPUOBOH 4ACTH, TOrAa KK BOIBPITHHI
4N NOA3KIT COCPEAOTONEHHO B HAYATO AJPOTEHKA. XapakTep pacnpede-
JICHES OCHOBHEX MAPAMETPOB NPOLECCA MO TMHE COODYMEHHHA MPEnCTaR-
new e taba. 10.1. 3a py6cxom 60blioe PACIPOCTPRHCHAE NOAYYUAH
KPYIIHE WIH KBAIPATHHE B MIAHC AIPOTCHKA-CMCCHTCIH, 060Dy I0BIHHbIC
MEXAUHUCCRMME UIK (U a
A3POTEHKOR-CMECHTENCH  UEACCOOOPA3HO MPU  OYWCTKE  BAICOKOKOR-
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8 aspomennar latwua 141

Haepyna xa up Aeuuum rucsasoda | Demamaunoe 105983~
8. Rrriar tym] A ~ rfa

N

N

-1

/

N

N

=

N

0|

7 3
neHT BEHHEK BOA, COCTAaR K MPATOK
KOTODHX HA OYHCTHYIO CTAHLGLIO PCIKAM
QOfbem asporenxa
W= tedcp. (10.8)

g {2 — OEPROR A3PAUAH; ¢p — CPCRHENACOBOH PacXON BOAH 33 MEPHAR
23paUMH B HACH MAKCHMATBHONO MPATOKA.
Mepnon aspaudu onpenersloT no Gopmyae

La—Ls

=t 10.9
K (10.5)
e Lo, Ly— BllKaaw noct (€ ydetoM BNK npn
P o1C ) CTOMHOHl BORW COQTBETCTHEHHO,
Mr/n; a—mosa waa B asporcuxe, 1,5...2 r/a; s — aonkHoCTe WAa,
ofuuHo paswas 0.3; p— Mr/(r-a),

onpegenscmas no Gopmyne
P=PuLCul Lo+ K Cot KoLy 1\ (1 + ). (10.10)
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e Poa — NbHAR CKOPOCTH 2, Mr/(r.4); K. — KOHCTaH-
Ta, XapaKTCPHIYOmMAA COCTAB CTOMHHX ®oa, Mr/a; Ko— koHCTAHTA,
xapaxrcpuaynoman BAMIHME  KHCAOPOAA, Mr/A; Ca — KOHUEHTPAUHS
pac mr/in, ¢ — ¢ T HHr

alv.

Jlng noAHOK OuYMCTKH TOPONCKHX CTOuMMx 80R Lr=15 Mr/n. Co=2
Mr/n; pmax = 85 Mr/(r-u), Ko = 0,625 Mr/a, K. =33 Mr/n, p=0,07 n/r,
p Haxoautcd B mpeaenax 20 ... 21 mr/(r-u).

Tip# APOEKTHPORAHWH a3POTEHKOB ¢ PEreHAPATOPAMH MPOROIXHTE A~
HOCTh OKHCTEHHA ODTAHHMECKUX 3ATPIIHEHHGH

-1,

-t i
to P 0,14
Tae R — CTeneHs PCUMPKYNSUNK AKTHBHOTO W13 B AOASX ENHMHUN; a2,
— KOHUEHTPaUHa Wra B perenepatope, r/a.

Nlag noswoit ouucTkH (Ly= 15 Mr/n) ropoacknx M GAHIKKX K HWM
f10 COCTABY MPOMHIOLIEHHHX CTOMMNX BOX R=0,5, a gp=4 r/a. Tlepuon
a3paLHA B AIPOTEHKE

(10.12}

n HOCTR  per o TCR  PAIHOCTHIO
fp= 1o — 5. BMccTAMOCTE a3poTenka

Wy=t{1+ R4 (10.13)

BMECTHMOCTS PETCHEPATOPOR Wp-lpR:;g,. Tpouent ofiuwero ofmema,
3AHATHA PCrCHCPATOPAMH (4NPOLCHT PEreHepalHu»),

p=Ip100/( W+ Hy).

10.3. Cucrama aspauMH CTOMHAIX GO

CucreMa a:ipamm fpencTaBnger CoGoR  KOMILIEKE YCTPOACTE H
MORaYy W pacTpeneneHHe BOIAYXA
{kucropoaa) e a:?parem(e TIOLICPXAHHE AKTHBHOTD HA3 BO BIBEMICHAOM

COCTORHAHM r KHX  YCROBMA

paboTh 23poTcHkoR. B anaucHMoCTH OT cocofa nopaumM W pacnpeacacHug
0 raza B a3po asparopu ua;

TNHCPMATHHCCKHE, KHC, He M CTpyfinHe.

THepMaTH4ECKAR CHCTEMA A5DALMK MPEeaNnaAaracT NOAIMY CXATOTO
KHCAOPOACOACPRAINETD ra3a (BO3AYXA, TEXHMMECKONO KHCIOpOAd) Mo
MATHCTPANBHEIM H HEM TP K pa
poad ANCMEPraTopaM, YCTAHORJIEHHWM B 2JPAUMOHHHX COOpyXeHHEX. B
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sasdhcmocTn ot Ha Bbixone pa MM3KOMO (B0
10 ®T2), cpeanero (Hopmaawworo) (IO .50 xMa) u ALICOKOMO (CBWmE
50 xMa) aasienwa. B 3aBHCHMOCTM OT pasmepa ofpadysouMxcg #a
BWXOAEC W3 OWCMEPraTOpOB MY3nPLKOR BO3AYXa Pa3iHMAKT a3paTOPsl
TOHKOMO  AMCHEPS (MCAXONYIWPUATHE), CPEAHENYIRWPUATHE H
KPYNHONYJpUATHE. A3DIUHE MEIKHMH (THAMCTPOM AC 4 MM) yasiph-
KamH obecneunsaet XBEKTHBHOCTL PACTEOPEHHE KMCJIOPOAA BO3AYX2 B
apencnax 2...2,5 Kr/kBT-v, 3@ 23pauMa  CPETHHMH M KDYMHBMH
nyaupskamit — g0 1,2kr/kBT . A3paung TOHKOANCNEPUPORAHHEM BO3-

Puc. 10.7. Bapussret patapas ua & fnacTin &
ONEPEURON CANEHUN LIPOTENKA:

& A — QAUOPRINOE; — HWIMAOGHRA PR L A ¢ — |.)wa = — Tpexpaauac; 1 — MMornpanuDe (oW

e

Puc. 108, Aoparop i topucruLx KepANUIsecKrin TpyE:

f=ner P T o L § ke s vomepenies



AYXOM OCYLMECTBAIETCd 4EPed MOPHCTHE KEPAMHMUYECKKE, TKAHEBHE MAK
naacTMaccasue aueneprarops (puc. 10.7), Koropue yknanmpawTcg ua
aHe a3potenka. OnHHM W3 THNOB P
gBaseTcs guAnTpocHag mnacTHa paamepom 300x300x35 MM #3 orxey-
MOPHOM®  IPOGACHAMD  I0AMOT3, CMEWAHHOTO C CHAMKATOM RATPHSE.
PacnmpocTpaHeHHE NOTYYalOT TaKXe aIpaTopul M3 (PHALTPOCHEX  TPYG
(puc. 10.8), koTopnie yZofHh TeM, YTO MX MOXHO H3RNEXKaTh M3 BOXNW

PHC. 10.9. A3PAUHOHHIIA A(PETAT ] NOTRCMHAIK
nopucTety Tpyé:
1 soagguman sar 23— wuaphnpu. 1— sasagwikeie cTo-
‘xHi; £ — nepenocse nefenma; § — Hopuctaie Tpybi

= ana

THKM H pemanta (puc. 10.9).

Yaenuuuii pacxop Boafyxa, MJ/MJ, CTOMHOR  XAIKOCTH, TIOMHMO
MeToauky, peromeniosaddod CHuIT, somer Gwrn onpegeaen no
dopmyae

fo{La—Ly)100

Acm1000
rae go — yAeabHwii  pacxoa kuctopona, Mr/Mr BITKaom, paznwi 0,9
... 1.5 (6oMbliMe aMaweHAS  COOTBETCTBYKT MNOAHDH ouwHcTke); Lo,
L¢ — BIlTKnanu COOTBRETCTBEHHD NOCTYNAKMER W DUHLIEHHOA CTOYMORA
KHAKOCTH, MT/A; A — CTCMCHEL MCNOARIOBAMHK KWCIOPOOA BOIAYXA, a‘/‘;
m — Macca kachopoaa B | M” RO3ayxa npH nahHod Tenepatype, 1°C,
(rabn. 10.2).
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Tabauya 10.2. C ssotyze or
)

| Tewncparypa1.°C 10 7] 2 25 0

Magca xucnoposs ms | " boa- 0,288 0,283 0,278 0.213 0.269
myzs. ke

C1ienene wol BOIAYXa B AP0 x
Acmkgkdy A, (10.15)
me A — CTeneHe HONOML30BAKKA KMCAODOPA 8 yMcTOR mone (ta6ia. 10.3);
&n — KOIPDHUMERT HCTOMCHHA ra3080 Cpeln,  YUHTSIBIIOWMHH
Tabauga 10.3. 2031y%8 # aHCTON 8002
Taybusis wa Crenenk ugnateiosanus xucaopons anyu A. %. B aucron sone
asporenxe /f, apHT = (5
" 2* 4 6 ] m
05 4.9 1.7 0.95 0.6 0.4
1 16,1 6 1.95 13 0.9
13 157 35 3 H 1.4
2 218 1.6 4.1 2,7 1.9
25 21.6 9.7 53 1.4 2.5
Kl 339 12 6.5 4.2 3
35 40,6 14.38 18 5. 36
4 478 16,8 s 59 42
45 548 19.4 10,6 6.85 49
5 623 22 12 1.8 5.6

“ Cpearmi QUAMETP SOAYWHOM MYIWPHES dCp, MM,

10.4); - T CTPYRHOCTH YUHTE coKpa-
MCHHE PPEMEHK  MAIOKMIKOCTHOTD  KOHTAKTA 8 DEANbHBX YCIOBHAX;
ke =0.7 ... 0,8 —koXDOUUMEHT, XaPAKTCPHIYIOUIA KANECTED XMAKOCT-
BOA CPCAW (WK CTOMHBX BOA M KOHUEHTPAUMIO  BOJOWNOBOR

yObiae KHCIOPOA 00 MEPC DORBEMA BOIAYMHWX TOy3npekos (tal.
4); ke

B peanpuux apu uc a3paTopos  TOHKOro
RMCTIEPS Py Th OY3LIp moATyxa cooTeercrayeT dep~4
MM

Tabauya 10.4. 3nauensn
scanymiE Myasipuxon

[a% Juse2(a.s [7as]n-2] a5 | 0 | 25 |
[ ke [ 099 [ o9 [ ass | om [ oo | osr 0.8




Kaxppuunent cTpy@MocTs aspauma
kemfo oo SO IR, 1416

i€ V|- CPEIHUS CKOPOCTh MOTKEMA BOATYIUHBX MYaupskas, 0,2¥ m/c;
v — CKOPOCTh  UMDKYASIMH xuxfcry B aszporeuke m/c (puc. 10.10);
J — WHTEHCMEHOCTB  A3paumu, M /M -u; F//— oTwomewne naomann
3¢PKaNa 2JPOTEHKA K MOBCPXHOCTH AJpaTOpoR.
CTemieHh UCrONMBA0RANNE A¢ KKCIOPOAA BOJAYXA B 33POTEHKAX MOXET
6uTh Takxe onpeaencHa c nomoutew puc. 10.10. Nawnui meron
T b A pacxold po33yxa g B IIBHLHMOTTH
OT Pa3MCpOR  BLAAYWKHX MYINPRKOB,  YTo AaeT 6ofice TOWHKE
" peaynpTaTw.

Mexannveckas CHCTEMa
£% i 23pauHH. MeXauuMeckHE a3paTopul
pazHOOGPAIHN MO KOHCTPYKTHRHOMY
. 5 o6 oOPMIEHHIO, KO MPHHLHMN ux pato~
P TH MPAKTHYECKH OQHHAXOB: BOBIE~
P 55 HEHHE ATMOCHEPHOM BO3AYXA H BBC-
DCHHE Cro B KOHTAKT C XHAKCCTHOR
P 2 Llas dason (cogepmuMoe  32poTenKa)

T BPAMAOWIMMMCS HACTIMH  aDPATORA.
8 | s M Kue a3patopk obnanator
E ] UCARM DEAOM NPCHMYLIECTB NCPCA
8 oo axpaTopa! TTHEBM3THUCCKHMH,
Oun  obnamaror  Bance  BulcoKoR
% 035 OKHCAMTENBNOR CROCOOHOCTEIO, D~
GEKTHEHOCTS  PACTBOPEHHR KHLAGPO-
na a0CTHraeT 2,5...35 xr
O3/kBr-y4, 3 HX yCTaHOBRZ HC Tpe-
Gyer CTPOHTEABLCTRA W IKCLAYATALME
X cranumh. K neno-
£TATKAM  MEX3HRYECKUX  3IPATOPOs
Puc.  10,10.  3asmcumocms  crenchm  OTHOCHTCH HEOBXQIMMOCTD nphn
senonelonanME £ KCAODOIE sOARYKS  JHAUATCJIBHHK  pOIMEPAX  COOPY-
;:ﬂ:;;‘m";‘;i)“:;:‘;’:‘”r";m“% MEHHA YCTIHOBKM GQABWOIO HCAZ
winpeks /1 F paBouux  EauHMuU, NOTDEBHOCTR B
AchAUMTHOM OBOPYAGBAHHH (PCayK-
TOpH, MOTOD-PEIYKTOPB), 4 Takme
npofaeMpl, CPYIAMHHWE C KANECTBOM
MITOTOBTENH M,

Ha npaxtuke noyyumau pacnpo-
CTPaHEHKC 33pATOPH  MCXAHWYCCKHE TNOBEPXHOCTHHE — BEPTHKATBHHE
ina MI1, pabovuit opraH XOTOPHX BLINOAMEH B BMAE KOABUA C
NQN3CTAMM, COCAMHEHHArO CO CTYMHUER XECTKHMu cinpamu (puc. 10.11).
OcHosHbie Tana MM senu 8 rabn. 10.5,

-

T

J

i
477 02
282 @3

:

1551092 05
n3foes ar

56

ns

25 1086 oo
20 1088 DS

w
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amb pac y 6pazom:  MI1-15-
1.5 —hapatop aMaMeTpoM 1.5 M C MOTOP-PERYKTODOM  MOKHOCTRIO
18 xBy.

"a6auyn 10.5.
\ Mposaso- | Yerauos- | Sacrorn Ocsonnie pamephi,
Tier, asreas- | Acunss | spamenps,
HOCTE Q| HOWHXCTS, MM
SRR encacpo- | B " A da
Ry, ke/4
M17,5-1.25 n 7.5 59 2800 1520 1250
MT1 515 15 15 49 3000 1720 1500
MM37-2 50 317 49 3360, 2080 2000
Yucna  a2paTopos M RAS a3POTERKOB W Guonoruueck: apynos
# cooreercraHi co CHuIl 2.04.03—85
2ol La—LijQ 1017

" 1000k ks Cy = C1Cty

rae  Q — pacxoa  CTOUMMX  ®QNT, M:‘/'l; s — TPOH3BAAN TEMBHOCTS
aspaTopa 10 KI . kY, p no taba. t0.5 wam
N0 NACNOPTHMM  AAHHHM; k1=
1+0,026-20) — «oxdxpuunenT,
YUMTWBAKOWARA TCMOEPATYPY CTOM-
WHX BOR; 3AECH T — CPeRHCMeCaY-
HAX TCMNCPATVYPA BORM 33 NETHURA
nepuog, ° C: ke — kodpduumcrT Ka-
YECTEA BOAM, TIPHHEMACKWA  and
TOPOACKHX CTOUHBIX BOA  PABHMIM
0,85 Ca« (L +ha/20,6)Cr— pacr-
BOPUMOCTL  KHCNIOPOA3 BOAOYXa B
BOTIE, MF/ 1, € YNETOM MMAPOCTATHYE-
CKOID AaBACHMR Ao (rayGuma narpy-
XeHHs aspaTopa, M): ameck Cr —
npenen RACHIUEWHA  XHIXOCTH A
3ABHCHMOCTIN  OT €C TCMOCPATYPh
°c MPH HOPMANBHOM ATMOCGHCPHOM
AABACHHH, TPHAMMAETCY MO TaGn,
10.6; C — cpeaMS8% KOHUCHTPAUHS

KHCAOpOAd B ADPOTEHKE MM Puc. 10.11. Aaparap mexsmineceidd
noacpruoeTHMA THaA MIT:

Guatornueckon  npyay,  0GWMHO PR vty L

npgBuMacmas pasaok 2 me/a. s 1= guberank ogran

209



Tabauua 10.6. PACTROPMMOCTS KHCIOPONS OLIYRA B SARNCUMOCTY
ot resmepaTypa ;

[t5c T IT[Trnolm PR ER
Erﬁ/n[nu\nn]mu]mnl 9.4 9.nz ) aﬂTm

30KK NCHCTRHY MEXAHAYGCKAX AIPATOPOR B mAAME:

ANR AIPOTCHKOB, M, i
B0, 5/l bpdy Skl / (10.18)

119 GHONOTMYCCKHX [IPYAOB, M,

B 30(wyu? W a2 H, (10.19)

rae da — aHaMeTp pabouero OpraMa a’paTopa, M; 4 — PACHETHAR AOHHAS
cropotTh, npHHHMacMan paswoit 0,15 # 0,05 m/c ana asporesxos H
GHONOTHNCCKIX UPYJOB COOTBCTCTACHHO. Wa — YrI0BAR CKOPOCTH Bpa-
wewHs aspotopa, ¢ ; b — paaMep wnosoR vacTaum, pasuui 0.01 M p
— NAGTHOCTL BOIM, paau.n 1000 kr/M; v — KHHEMaTHUECKAR BAIKOCTH
CTOMMOR XMAKOCTH, MIIC, npuuuMaeMas no Taba. 10.7.

Tabauwa 10.7. KAHe M ETWHECRAR BRIEOCTR CTOUHOR MHJIKOCTH
B 383UCHMOCTE OT TENTIEPATYpM

1.°c 6 [ 10 12 14
vl 160107 | Letug” 154000 | 14510 | 136100
1,°C 16 13 20 2 Y
voulle 129100 | 12100 | 11610° | 1110 | es10®
I xas ( ) chctema OCHO-
PaHA HA WCI KOH JHEPrUH a poTopa
nas npoﬁ:lcuml Ny3WpekOR CXATAM0 BO3OYX3, NONBOAHWMOMD NoA NEMR, W
aihekTHBHOMO [ 0 B PhHX

CAYYARX AOUONHMTENBHO YCTAHARTHBACTCA BEAXHEN KPHBYATKE, KATOPAS
B0BIEKAET B XMOKOCTh ATMOCHCDHHA BO3AYX H yBCAHMuBBAET ofmylo
CKOPOCTh PACTBOPCHAYN KHCNOPONa. I¢PEKTHRHOCT: TTHEBMAMEXAHMHECKHX
aspatopos ofuuHO He npeswutact 2 xr 02/ (xBr-u), Tak Kak ysenn4cHMe
CKODOCTH PACTBOPEHMA KHKCIOPOAa 2OCTMracTc uenoid Soavmex swepro-
aarpaT. [IpUMEHTIOT HX A1 OUHCTEH KOHLEHTPMPOBIHHWX CTOUHHX BOA,

a Takxe B X BMC TCNBREX
aspoakcenatopax. OnpenencHue KOAMYCCTBA NHEBMOMEXTHHUCCKHY A3Pa-
TOPOR B AIPOTEHKE  AHILAOMWYHO KHM THEM
asparopamM.
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\ Tafinwa 108,

—
: Ocuomsmie napamer-
! §1 E P, rer
i | 82|38 |2
SRR
:
; EY HE H L} dn
i: | :f | £4
=2 & >z
TIM 22-D9 54 90 50 22 132 1600 3640 900
M 55-1.03 130 1300 50 55 130 3000 300 1030
M 75-1,12 %0 1900 50 hil 130 3100 3750 1120

TTHEBMOMEXAHMMECKHE  A3PATOPH  THNA

MM kouctpyxumss Jlen-

HUHxuMMqama cepuiine Bunyckawores MOpPIMANCKMM 3380R0M XHMHYEC-
XOro MawMoctpoeuns (puc. 10.12, taba. 10.8).
¢/

eCKMX

a3paTopos paclud) a4 cacay
abpa3om: M 55-1,03 —  aaparop
mameTpoM  (,03 M ¢ MoTop-penykTOpOM
MowHoeTe S5 «xBr.  DkcruiyaTaudouuse
nokaiatenw aspatopor {IM  cooreercTeyOT
AHAMOMVUKEM  NOXA3aTensM  3apyGexmumix
azpatopos noxoGHora Tvha.

CrpyaHas (amexTOpHaR) CHCTEMA
a3PALMH OCHOBAHA HA CMEMEHHH W OGMERE
aHeprueR RByX PaznoL RABAEHH

OOTOKOB, OB¥H W3 KOTOPMX pabound, ¢
06pazoBanKEM CMEIIAHADIO MOTOKA ¢ MpOMe-
XYTOMHHM ZRamacHueM. [IpHHUMD Aefcrans
AMEKTOPHBX 2IPATOPOR COCTOMT B NOJaue
paboueit AMIKOCTH C NOBMMEHHOA CKOPO-
CThIO 4EPE] COMAD ¥ KAMEPY CMCLICHUSN, YTO
ofiecncuKBacT Paspexerine H BHANBACT NOO-
€OC  (IMERUMK) ATMOCHEPHONO 803RYX3 B
annapat ueped COCUMANLHMWI  NaTPyGoK.
KoMnakTuas cTpyst XMIKOCTH, COYRAPXSCH ¢
BOANYMHKHKM TIOTOKOM, RMCMIEPIMPYCT BO3YX,
VBJAEKAA €10 B Kamepy CMEINEHWs W nance
B 30HY MOSHWERHONO RABACHHUA — Mhdxby-
30p. B Y

CMECH  NAABHO  CHUXACT CBOK  CROPOCTD,
TYaHpBKK 233 HECKONBKD YMAOTHRIOTCA, A
AUIXOCTE HacKmAeTes kucnoponom. [Mpouece
NepeHoca  KHCIOPOZA BDAAYXD B XHAKOCTS

Puc. 10.12. Aaparap nkessa-
MEXAHHUCCRHA TN
1 — sansuesa

femmen 7 rygtul ¢ eyl
ot aaee AOTA TR ) — MpmeaANGR 1hex:
pommerarem.
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MPOZANRALTCE M 04 MPEICTAMM QIPATOPA 40 BEXONA NYILIPLKQS BOAXYKA
i MOBEPXHOCTL. MENOABIOBAHHE IMEKTODHEX AIPATOPOS, HECMOTPA HA
cpannmmbuo HEBHCOKYK T
. 1,5 kr O2/(xBr-u) npeacrasnser Hurepec Gaaronapa npocrore

vcrpoﬂma. YROSCTBY aKCANYaTauus, GeCtyMHOCTH K HAZCKHOCTH &
pabare.

TEXHONOTHYECKAE CXEMBI IMEKTOPHEIX aapampon MpeAcTanIcHs Ha
puc. 10.13, a ux ocHoBube paiMeps — B Taba.

Tabauya 10.9. pasmepw

Nuaverp, uu Tlves, us
BAYKAHT
:m_ . decw da l feew i L
Ne | 20 45 100 40 240 200 830
M2 ElJ 60 10 60 350 220 950
o3 50 100 200 3 600 00 | 1290 |

CKOpOCTE  HCTEUCHWS RKHAKOCTH H3 paGouero Comna MPHHKMAIOY
pasHoA 12... 15 m/c. DdubekTuBHOCTE PaBOTH 3XEKTOPHOr® A3PATAPA
32 CYET HCNQILIOBAMHA KOMyCA-OTDAXArcaf pasmepamu 150x200 mwm,
YCTBROBAEHHONO KA paccrosmum 250 mMM or cpesa andxbydopa, mMoxey
6u1n mosmmena Ha 20%. Oxucaureansas cnocobuocrs (OC, kr Q2/u)
3MEKTOPHLX a3PATOPOB

OCmu,0gpmA, (10.20)

e us — obn A 9 i T s0anyxa; Qx — pacxon

paboueit xuaxocTH, M /u; p—""‘ : B

Bsoanyxe (0,209 ppw Yy m— # BEC KHCNO-

pona (1,3 xr/m® apu napMMhnux yeA0BMEX); A — CTEMeHb WEMOabao-
BaHHA KHCIOPOJA BO3AYX3 B IXEKTOPHMX aspatopax (8 ... 12%).

Koady r ofn i
¥o=0,85/APJAP,~1, {10.21)

rme AP.— nepenas NIRNEGHWA B conae., paBusiin 15...20 M; AP, —
fNepenan RARNCHMA, CONABACMHR A3PATOPOM, PABMBIA 2 M.

KoAHUECTBO IKEKTOPHHX 2IDATOPOR § AIPOTEHKAX QNPEACASETTH
AHANOTHYKO KQIHYECTBY KHK WK KHX 49pa-
TOPoB. CXEMb YCTAHOBKH JXKEKTODHMX — 43pATOPOB  MPEACTABAEHB
Ha pac. 10.14.
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000

PHE. 10,14, CxeMat yCTAHORKH TeKTOPHRIX G0PATOPOR &
e3porenkex (tigw)

10.4. Aap
< p!“P.AO"O“."NhIM BNYCKOM clmmsu "0a

A:ip(rrcuxu COCTORAT M3 pA3 NAPAANCALHO paﬁm'alomux ceKnMi,

CABHBIM p: {HHXKWM)

Kaxnas cekums npcAcrasnne’r coboit peaepayap,
. ' 9 i

KaHanamm, (puc 10.15)

Puc. 10.15, Cxemiil CeXUHOMHOA KOMNOWOBKH

JIRYXKOPUADPHME A3POTEHROR:
2 Abe conins £ — a4~ WeTuip: 1 — T cosiu &
Zwen: 1 et

ErophLie oA, w_....up. pacnpenencics
rouns
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B el P 7] ycrpuucruauu
Ml AIPHPOBAHHA HNOBOH CMECH, U.IHTOIHMH 33TBOPAMH, CHCTCMOM
Tpy6ONPOBONOS AE MOJAUH CXKATOMO BOIAYXS, BONM, AKTHRHOD Wi #
MOCTHKAMM 118  OBecneueHWs Moaxoad X MecTam oGr_nyxmaunm
QcBET/ICHKAR 80dA NO nopactca 8
KAHAN 3IPOTEHKOB, OTKy1a HMT)’HJCT B PACNPEACAHTCABHLIC NOTKH,
PACTIONIOXEHHBE HA MCPCTOPOIKAX, W UEPE3 OTBCPCTHA, PErYINpyCMbE
LIMTOBMMH  33T80PAl ABBAMM, % 8 23p .
Pa:paémauuuﬁ HHCTHTYTOM  «CO3BONOKIHAMPOCK T  AIPOTCHK
BYXKOPUMIOPHHA M3 cGOPHOrD XEE306CTOHA € pasMepdM#  Kopuaopa
BxHxL = 6x4,6x36 ... 60 M ¢ uACAOM CeRuuF .6 (pnc. 10.16, 10.17

36-42-48-56- 60

Puc. 10.16. Obuwmi) =12 2 NasHe cexumy BIPOTEHRS ¢

BITYCROM CTONMBIX 2011}

| TGO poras weaoauO croennh a0 2 sepmed mmar; § — pacTimAeTRTOALMG e {— sraaputes
iR Ranar, 6 — Tpybnisos wnemof cuec s, — pyflonyond anapex-

13 YR 14 15—

npeanasMaven 119 GHONOrMHECKOA OUHCTKM HEB3PHIBOOMACHHIX MPOHABON-
CTBCHHWX  CTOMHBX ~ BOA, COACPRAMHX OPrAHWYECKHE 33rPSAHCHMA,
GHITOBLIX CTOMHEX BOX I #X CMECH C MPOHIBONCTBCHHBIMA. KoHuerTpaums
2ACPAIHCHMA OCBCTACHHKX CTOUHBIX BO,  MOCTYRMOUMX 8 AIPATTHK,
no BMKuonu npansara ao 1000 mr/a. TMponycxkad  cnocobuocTs
PatCuMTaHa NO_BpeMeHn adpauMd ot 4 go 20 u. AJpoTek  3anpo-
EXTHPOBAH C PACCPCAOTOMEHHHM BITYCKOM CTOYHBIX BOX M COCPEJOTOYEH-
HWM BAYCKOM UHPKYTHPYIOWEND AKTHBHONO Mna. BoamoxHo HIMCHEHWE
ofkeMa a3poTEHKA NOAGOPOM KOIHYCCTAA H ATHHH CCKUMA. A3pauns —
nHeEMaTHYECKAR. B kauccTee  adpaTopos NMpMHATE  NOPUCTHE  Xe-
pamudeckde TpySu WIH TIOPHCTBIC KEPAMHYCCKHE TLIACTHHH. Pexum
BOIBPATA AKTHBHOM HNJd OKA3IWBAECT IHAMMTCNBHOEC RAKEHNC Ha pabory
3 I pacnpencsieHHs  LHPKY.1H Py IOmerns
GKTUBHOMO MAA MEXAY CCKUMAMH IPOTEHKA NPCIYCMOTPEHH KAMEPH C
p1E]




2
3o, Lg50i8

2]
o35
] N
4099 Y s00d
Puc. 10,17, Monepesmoe ceaeuve asyxi asporenna ¢ amytrou
CTOYHWE 8O
I e 3 ; sopte

MOAKAYKOR HAa 3paudrramu Mauw Wacocamu (puc. (0.8, 196.1. 10.10y
Packon soadyxa, NOZasdemoro Ha sprudre, (8..2 w0 wa | M)
AKTHBUONG  KA3, JARNCHWE CXATOMND BOAAYX3 Y KAMEpH HE Mehee
5 M soa. ct.

pd Haa s
;] ~ enybuninl srwm, 7 sain pcnpeaRwTENiuns;  —
acrs; I posocean asocumod 8~ anapordak A EpoTeuti; 7




Tafnua 10.10. xauep
afTuatoro wae

Pacxon Paimeps H neparas, Mn

ABAARAE

H

sxrumore
wen 1a wwe-
py. ale L] l

BAPWAIT 1EQUKE <N BKTHKON sem FPaHBTANH

120 [ 150 | 250 | 80
120 (180 { 250 | 50
120 | 180 [ 200 | 300
120 | 180 § 200 | 300

uu PRYTHEYIODIR  GKTUBHER U4 U3 KAMEPR PAAPCAENCRUS WAR
HOJAETCA RO TPYEONPOBOAY B HAYANG DEPBONO KOPHAOPA KAKIOW CEKUHM
3 3arem A C nocTy “3 Tens-

HOTO 7OTKa CTouHOR BO7OW. M0BAZ CMECH B KOMIe BTOPONO KOPHAOPA
YEPE3 BOACCANB C TORKOR CTEHKOW NEPCAMBAETCH B MMXHHA Kaman
a3poTeHKa, OTkyda Tpy6onpoBOZaM#  QTEOABTCA BO  BTOPHHHMC
arcrodnuku. [loTepy Hanopa npm Bxoac 3 NOABOABMErS TPyGOnpoRoxa
B PACAPENCTUTENLKYIO YBELY KAMEPH, M,

R 0.22)
Tis (10.22)

me TE —~ cyMMa KOXXDHUMCHTOB MECTHBIX CONPOTHAMEHHR, TPHHSTAR
pasno 2,2, v — CKOpOCTh B nonwnim:n TpySonposane, w/c.

Hanopu ®a HRx vaw Hi
“ BORCLAMEAX HA amx0ac H: onp no HopMyAE Hedd

BOIOCIMBA C TOHKOW CTEHKOR, M,

Hl‘z-(»miu\/i_a)m' (10.23)

tHe ¢ — PACKOR B3 OARY pacn;fnenmuwyn wamy, u3/c; g:— pacson
H3 OZMH BOAOCIHE RA BNXORE, °/C; m — KOIQXPHUMERT PACXO1a, PaBHLA
0,42, b— nnuna M (s TEALKOA YAlDW JIAEA
BOROCHHBd pamHa wD).
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Moreps RANOPa Ma WCTCUCHME MO YPOBCKE YCROKOMTENBHOR CTCHK
onpeacawiorcs o GopMyAc 3ATOMICHHOM OTBEPCTAY, M,

()

g pu— xoxpPHUREHT pacxopd, pasHui 0,7; w, — mromans aTeepcrig,
M" we=~aXxbhi, vp— CKOPACTE 8 YCHOKOWTCABHOR uacTH, M/c.

Bns nofaus OXATORO BOIAYXA B AJIPOTCHKM NPERYCMOTPEHD CACTEMA
AOITYXOBOAOB, COCTOMGLAS M3 MAMMCTPABHBIX K PACIDEACTHTEARHEX
TPYGONpPOBOAOS, OT KOTOPMX OTXORAT OTBCTRACHAS &  33paTOPaM.
BoaayxOBOAM B CCKUNAX AIPOTLHKA YKAMHBAIOTCS Ha HCMOJBHXHHE H
cKOkAZImHE 000pM,. NS  KOMACHCAUMM TeMOEPATYDHOTO HIMCHCHWG
AMMHE BOIYXOROAOH TMAICARE TOPHL,

Jlra npenor BLOICST B
% WAKACM KAWANAX DPCAYOMOTPCHN 20PATOpH, BMNO/IMEHWEE B BUNC
Tpy6-croskoR ¢ Drlgfu—ruuu HEXHUMK KoHuaMn. HnTeHcHBHOCTE 6ag-
Goruposakus 1,5 M°/4 Ha | M kawana. [lim onopoXHenns a3poTeHKa
B KaXNOA CEKUMM NPeNyCMOTPEH TIPRSMOK € OTBOANMCH Tpy6GoR. BpeMy
QNOPOXHEHHS ONHOR CCKUMH MpHHATO PanneM 12 w. TPy neoGxaxumacTin
B 3IPOTEHKAX APENYCMATPHANIOT MEPONPUATAR 1O AOKANMHIAUHMA NeHbi:
OpoweHHe BOAOA wepea Opwirana WM NPHMEHEHHE  KMMMUECKHX
AWTUACNCHUBATECH. MMTENCUBHOCTE pal6PHarkeanss npn OpomeHis
HPUHAMAIOT 110 SKCIEPUMCHTANbHWM NaHHBM, KoanuccTso B0A0cIMeor
H2 DACOPENENHTCABHOM AOTKE KaXZOR CCKUMM 3IPOTEHKA HIMCHIETCY
or 8 g0 14 npu wiIMeHEHWH ANMHm adpoTenka or 36 po 60 M
cooracTetBenno. OBlMe tHAPAAMHUCCKHE NOTEPH 8 AIPATEHKE, M,

Hogay=hy +hy b, (10.25)

rae i — NOTEpH HANOPa Hd BXONE M1 BCPXHEFO KAHANA B pachpe-
ACTATENLANGE fOTOK, M,

(10.26)

me § — KooDPHUHCHT MCCTHOMO  CONPOTHEACHAS, pasrsid 0.5, v —
CKOPOCTH B PACTIPCACARTCABHOM AOTKE, ML Ay— PAINOCTL YPORHCH BanH
B pacnpeaesHTENbHOM NOTKE W B AJpOTEHKE, M,

hy=h' +a, (10.27)
THC & ~— PRACCTOSHAL DT NOPOra BOAOC/AHEA N0 YPOBHS BOAW B AJpOTEHKE,
pasaoe 0,1 M; A’ — Hanop Ha BONOCAHBE NPH AHXORE CTOYHOX RomW B
CEKLAIO dIPOTCHKA, ONPEILTFETCS MO (POPMY.IE HEIATOMNRHADIO BOKOBOM
BOJOC/THAG, M,

2 )111

ol —=—

AR (10.28)
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e O — PACXOR CTOHHOR MUAKOCTH HEPC3 OTHEPCTHC, w/e m=042
— xoxphHuMCHT pacxona; L=0,9 M — AnHHA BOLOCAMEA; hy — PAIHOCTE
ypoRHEA BOJM B AIPOTEHKE M B HWKHCM KaWAnE, M:

hy=h+B, (10.29)

e B=0,l M — paccroduMe Or O0PArd HEIATOMACHHOMD BOROCAHBA 0O
ypunu BOZW 8 HHXHEM Kakane, h — HINOP H3 ROAOCAMBC NpH

BHXONE CMECH RA 2-TO KOPHAOPA CCRUUH 3IPOTCHKA B HMXHHA Kawan,
;

[+ 23
e ;“—) . (10.30)

b/ 2%

me m=0,42 — xaxxpuUHeHT Pacrona; b — MIMPHH3 BOAOCAHBA, M; p
— CyMMApHRUR DACKOJ CMECH CTOMHOR BOAW M 3KTHBHOM Wia, M7/c.

Ulupuua BOROCTHBOR 3ZBHCHT OT MPONYCKHOA CNOCOGHOCTH aIpoTenKa
M YCTIHABAHBACTCH BOROYACPAMBAKLUIMMH AOCKAMH HI  OPraHHHECKOND
crexna.

Ceqacemg  PacnpelenHTeabHuX  NOTKOS npu  yxaade 0,001 s
3ARMCHMOCTH OT NPONyCKHOR CNOCOGHOCTH OmAOA CeKUHW 3IPOTEHKA
NPHEMMAIOTCS N0 Taba. 10.1L.

Tabauya 10.1 1. TWAPAAINHECKHE NBPAMETPM AIPITEHROR
€ PACCEENTTINEIHIM RITYTROM CTONHLD 8O%

Pacxom crounsix s | Cesenme pacripe- | [linprua sopocanaa | Hanop us sanocnuse
WA QK CCXLMIO C KO- | nenwTenswom sored | ms saxone ua 2-ro K8 surone 13 2-ro

anatmenton | 4, nfc BXH, nu wopusopa, xopuzop, u
flo 50 3005500 Ra0.s 0.2
50..116 450x600 02
116...220 6003900 Vo1 0.2
220...310 002900 2..2% 0.2

Ian orxmoveans OaHOR M3 CexuaR 33POTEHKOA B HAMANE pacnpe-
AC/IMTCABHOTD  NOTKA  YCTAWARNHRAWT IOMTOBOR 3aTeaP. Bemyckiue
OTBEPCTHM, OGODYACBAHALE LIHTOBWMM 3ATBOPAMH-BOOCAABAMM C Pa3-
Mepamys okna 900x500, pacnonoxenn Brane PacnpeRENHTEILHOTG AJTKA
4epes 12 wm. PasMepu OveEpcTwA OSCCHEuMBAWIT, B CAyuae HEob-
XoauMocTH, nponyck 50% pacxoaa pond, MOCTYNAKWICH B OAHY CEKOMIO,
B xoHue norka mag ero HMeeTcs 300x250 mm
€ muToBMM 2avaopoM. Coopyxenne paccumTamo Wa pabory B pexmme
IpOTEHKA © PACCPCAOTONCHWMM SMYCKOM CTOMAHX BOA C PaLtH9BLMI

paropa, Takxke pabora a3lpoTcHKa B PERHME
aapcrrenxa BuTECHHTENS € BRYCKAM CTOYHBIX BOM COCPEACTOUEHHO Yeped
o
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105. 4 a2poTeHKn
arpoancenatops

A Maryr (2 ANT BCAX BMAOB CTOHHLX
807, NOATAIOWHMKCE GHOXHMHWECKH OMACTKE B AIpaDMMX YCIOBHEX. b
Hacrogulee dpems MHPOBAS NPAKTHKA OYHCTKH CTONHMX BOR pacnonaracr
ORPEJENEHHBM ONBITOM IKCIUTYATAlHK A3POTEHKOB-OTCTORKHKOB, YTO
A3ET HATAKAMOE MNPEACTIBACHHC O BOBMOXHOCTAX TeXHOMOMMYECKoro

[l ye To 3XBCKTHEHOCTE HEXOTOPHX TEXHO-
NOMHUECKHX CXEM H COOPYXCHHN,

KOHCTPYKTHPHOR OLCHKH PasAHUYHEIX a3POTCHKOB-OTCTOANHKOK
aTH C MOXHO KAACE b CAepylomHm 08pasom.

1. Ho THIY CHCTEMH 23PAUHH. AIPOTCHKH ucryr Gute ¢ nhes-
MaTHAYecKoM, Koi H
cm:reuamu aspaunn, Urorsa ang yaydmedus nepeucmuuanm Ha aﬂnom
saty KHM 33DAaTOPOM YCTaHaR '] T-
ubA u.nu pexe npoMexyTONHMA adpatop. KpoMe TOro, MpW amaiHic
YCTAHOBOK C NHEBMATHUYCCKOR  sad HEBMOMEXAHHIECKOR  CHCTEMO
aapauun HEoBXOHMO  PRITHUATH H p

Bo3ay. JAHTENAHLEIC CHCTEMB, TaK Kak I10 o
AHAUHTETLHON CTCNIEHN BAHEET HA KOHCTPYKUHIO B 1EloM.

Mo HARPARACHHIO NBMXKCHHS CTOUHOH KUOKOCTH. ASPOTCHKY
N0APasnCATIOTCR HA YCTAHOBKM C LEHTPATLHO DaCan))KEHHOUI ofCTOHHOM
30HOH H KOM  30HOH KHIKOETH OT
nepuiepHn K ueHTPY) K Ha ycrauonxu c ueuvpam.uo pacnoaoxeRHoi
30HOK 23pauMM H DEPHPCPHHECKON OHON OTCTaHBAHHI  (LBHXEHAC
XHAKOCTH OT HeHTPa K Neprchepny), KpoMe 100, sCTpevaiorcd ycTanoBky
NPOMEXYTOUHOTO THRA, T. €. CO CMEXHWM PACNONOKEHHCM 308 A3PALlHi
W OTCTaHRIKHA.

3. Mo xoHuenTpauHn oSpadaTwaaembix croundx son. PaznHuaorcs
YCTAHOBKH A8 QYACTKH KOHLCHT X H Tp
HHx  CTOKOM.  YKa3aHHOE  PazjHyHe  BHIPAXAETCA  OTHOMICHMEM
ofibeMa  30HW a3PAMHH K O6bEMY 30HH  OTCTAHBANHA, KOTOPAE TEM
Ganbtie, Yem Boandie BpEMR adpanMi, T. €. HEM KOHUESHTPHpOBaHHEE
CTQURHC BOAM.

4. Tlo xapakrepy paborhi OTCTONHON 30HH. AJPOTEHKH~ m'c'mnnnku
Moryt GuTs ¢ o«.ncmcnuen BO cioe ¢
(rpaasr WIH ¢ OTC NpaMEXYTOUHCRO
THNA. Hcoﬁxonumu TAKKe palIHYATh OTCTORHBIE 30MH, B KOTOpHX
KOHUCHTPHPOBAHHE OCASKA B WAXHEHA WYACTH DPOMCXOAMT ECTECTBCHHO
AN npauanoamu ucxyccrncnuuu oyvem ¢ nouommo ckpebxoaora

B COOPYREHHAK. Jpacc-m'rannux Ha 3HauHTenpHHH pacxon mquux 1]
(Bonee 15000 w°/cyr).

5. Tlo cnocoSy pachpeagncsMs crouHnix pox. Berpeuanrca ycTa-
HOBKH ¢ PACCPCOOTONEHHOM MO nAMHE COOpYXeHHd MOfaHEH CTOuHbX BOA
® 30HY 33paUHH, 3 TaKme € X ( }
pe]




crokos. Kak Mpasufo, yCTamoskW nepaoro THoa OGOPYAytoTCd Mies-
METHYECKON CHCTEMOH 23DAKMK, 3 YCTAHOBXKW BTOPOMD THN2 — MEXAHHUe-
CXORt CHCTEMAH a3PALMH.

6. Mo ¢opMe B mrade. YCTAHOBKM MOryT 6mTe MIPAMOYIQIbHbIC
(KBAAPATHHE WM BHTRHYTHE B ATHHY), KpyraWe ink Gonee CAOXHOK

Gopuul.
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Aspoakcenatop (puc. 10.19) npeacramnger cofof Kpyraoce & fiawe

Py B KoTopoM <f. PO ~CMCCHTENE W BTOP! i
OTCTOAHHK. B UCHTPANLHOR uacTH PpacMoNaraeTcs  a3poTeHX  (3aHa
a3paume), a Ha nepudepHM — OTCTGHHHK (30HAa orcraneanna). Ocmer-
MCHHWE CTONHWE BOIW NOCAE YANA MCXAHHYECKOA OUMCTKM B 30Hc
a6 1l

KOMY
B0NYX OGECMEWHBACT UMPKYNSUMKO XMAKOCTH B 3JTOR 3JoME M moscoc
MNOBOH CMCCH M3  UMPKY 30HM

BHYTPEHHER  DELHPKYASUMK  MEXAY 30MAMM a3pauud w orcrawsanns
He TpebyeTcs mHewrMed CHCTEMbl B03BPATA AKTHAKOMO MA3  (MAOBHX
HACOCHWX CTaHUMA, WIONPOAOOB, KaHAnoB M T. &.).  Ocobenxocti
TEXHOAOIHMECKOR CXeMbl ajpoaKcenaTropa COCTOHT B TOM, 4H4TO OOTOKH
WI0BOASHOR CMECH H BO3BPATHOTD AKTHBHOND M1A DP330GIMEHH: “UNOBOAZ-
Hag CMECE M3 23PIUMOHHON NOCTYNAET A UMPKYNIUHOHKYIO 30HY

# a uepe3  peryaMpy OKH3, a B03BpaT
AKTHBHOMO LT3 B y 30HY T 4epes YR
KOTBUEBYH e,

PeUMPKYNSUMST MEKAY 3OHIMM OCBETACHHA M A3PALAK NPOMCXORNT
33 CHET PAFHOCTH MAOTHOCTER WIOBOA CMECH, BO3HMKAKOWMEA NMPH NOKaue
BO3AYX3 B HHXHIOK YaCTe 30HMW A3PAUHH, MEIKONY3bpPUaTRE a3patopu
WTH YEepe3 KOMBUCBOR AWpPYATHE Tpybompoos. MHTECHCHBHOCTL O6MeHn
MCX1Y 30HAMH 23PAUMM M OCBETIEHMHA MOXCET HIMCHATBCA  NyTeM
PEryAMpPOBAHHE MOJAWK BO3AYXA A HHXHIOKO 4YacTh 30HW 2393“““
PEUHPKYASUHA MEXY 3OHAMM H
NOIACPXKHMBATE  OOTHMAMLHEIA KHCAOPOIMEA pEXHM W ocyuxf:crlﬁrn
HHTEHCH(bMKJuHm NpOLETCa  OKHCAEHHE  QPraHHHYECKHX  3arpas’sHeddi
CTOYHKWX 803 32 CHCT yayul YCAOBHA eNBHOCTH MHKpPO-
OPranA3Mon. ”.OJlJeplaHMC Cnod  3KTHRAOMD WIA BO  B3BCWEHHOM
cOCTOSHHM OBECIEUNBAETCE COOTBETCTBYIOMEA CTCMEHBID PCUHPKYAILMK

MACBOH CMECH nyTeM pery. X OKOH #
nonaun  Bo3ayxa. ONTHMANBHEC PAIMEpR aapoaxccnampa—nuannp
30HN 30KM OF S C ydeTom
NPUHATOR O3B AKTHBHOMO uaa 2 ... 4 r/a, runpiuuuex:xou Harpysxn
Ha Th 30MM OTC 095 o/ (vEwy w YREABHOR

CKOPOCTH OKHCAEHHS 3Arpa3HeHHA IS.SMZZ nr/(r w) no BlKaan.
TIpH 3THX YCAOBKAX NEPUON AIPAUMA FOPONCKMX CTONHMWX AOR COCTABASET
2.5...4,5 u. 3aroisieHHnE NOCPLAHAHBE OKHA PACCHHTHBAKT HA
MAKCHMATbHBA pacxod W3 ycioBHA 5 ... [0-KpaTHOA  pCUMPKYAUKK
unowoit cmecH co ckopocte 0,2 ...0,1 m/c. UupnHa npwacuuoi
xonsuesot wenn 50 ... 100 Mm. KoanuccTee nepeauBHEX OKOH

a=(Ra+1JQ1, (10.31)

ra¢ R o~ KPATHOCTS UMPKyAAUMH WICBOA CMcCH: Q — pacxod t'roum..x
BoR, M/C; V — CKOPOCTh HCTCHCHMS dEeped oKWa, M/ f~—
ONHOMO CKH3 € YYETOM PCKOMCRAYEMMWX PA3MCPOB (0 6...0, 8)x0
m




3 ? 5
Puc. 10.20. [pynnosa ycranasea  asparopan s
l—mmlmlmﬂm - f— maomae
Bymrapa: § grom < oporeu:
o g e oY
TOM a3poakc pa THAMCT-

poM 24 M ¢ [HEBMATHUCCKOM W (MHEBMOMEXAHHYCCKOA CACTEMAME

aspauun.

Cxema a3pOTEHKA-OTCTOAHHK C MEXAMHUCCKHMH (MOBEPXHOCTHEMH

BOpATOpaMA MpeacTasnens #a puc. 10.20.

10.6. A3pOoTeHHM € NPOACARHEIM
POUMHNOM HNOBOH CPOALL

¥YneabHas Warpydka Ha  aKTHBNBA WA
83POTEHKOB NOMAMO RO N3, KOTOPAs B
YCAOBASX  IKCTLNYATAUHA  HIMCHSACTCH  He-
SHAUMTENBHO, ONPCACARCTCR PACXOAOM CTOY-
HHX BOR W KOHLEHTPIUHCA MOCTYMAOWKK
3arpa3HeHna. B HaTypHWX yCaoBRdx pac-
XOIW CTOUAMX BOA H KOHUEHTPAUHN 3arpsi-
HEAUR NOJBCPCAN IHIAYHTEABHAM HACOBNM
xanebaAAsM, 4TO, B CBOK QUEPEAb, OMpeae-
aser xoneGanms  Harpyakm  (puc. 10.21).
10 CHUXACT OKHCINTENBHYR CrOCOBHOCTE
MEKPOOPraNK3M0B AKTHBHOIO WNa, KOTOpME
TOCTOSHHO AQAXHH ANANTHPORATHCS K HOBWM
YCTOBHSM MUTaHMHR,  HAPYWACT KMCA0POA-
BuE  peRMM  aJPOTCHKOB W BMIWBaeT
CHMREHHC CTalMNBHOCTH KAuecTBa ONMILEH-
Bol m;lu

THNOB, Kax 6uupcaxmpu, cénuam puou
CYMECTBEHHNX HEAOCTATKOR

W %Te

0 o 8 171
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0w § 17 5 20 xT
Puc. 10.21. Xapaxtep uacomax

xanefannA pacxapa ¢, cocrasa L
H 0BUErD KOAWMECTES 34TPEa-

N0 anmMHe  CoOPYMEHHS  HArPYIKOA  Ka
AXTMBWWA WA, YXYAIIAWOWCH €ro  Tex®o-

newsth warpyscn)
BqL #a ropoacKMY CTRKIMEY
apaunH

m



NOrHYeCKHe CBONCTRA; pact B HAYATH-
HbIX, HAKEONEE HAMPYXCHHBIX 30HAX COOPYXERHS, TOPMOIAULHM (POLCCL Iy
OKMCAGHMA  JATDAIHCHMM, ¥ H3OWTKOM PAcCTBOPEHHONY KHCAOPORW

KOHEYHRX 30H3X, Y ero THHC NOTEPH. CTﬂHUMi\
6MONGrMYECKOA QUMCTKH CTOMHWX B0, KAk npaBkao, paBotaar
& Harpyakok. H. Makcumanwias BITK nocryna

1OWMK fOPORCKHK CTOUHNK 80X GoNewie muHamansuadl 8 (5 ... 3 pasy
MAKCHMaNBHHA pacxoa Gansiie MuurMansuoro B [,6 ... 2,2 pasa, npuyck
SKCTPEMANBHLE JHAUCHHS KOHUEH -
paumii 3arPaIHCHHA M pacxoua
MPAKTHYECKH COBNANAKT. KECTKHE vi-
N0BMR IKCILAYATALHH MPH HECOBEPIICI-
CTBE TEXHOUIOrHYCCKAN DEXMME NPsiao-
AST K CHCTEMATHYCCKHM HAPYLWEHH At
pexuMa paboTe 23POTCHKOB.

Ozuu W3 wuanbonce MPOCTHX o
HCOGTHEHHH M OKCTUIYATALKH METO10R

¢ paboTm

ACKOBAH Ha C 8 Rix
HaNPamAEHHOM0 NPORQABHONG  PEUHKAD
HNOBOH CPelbl MCRAY HAYANBHOR H
KQHEYHOH 30MAaMH  COODPYXREHHA  (pHC.
10.22). BapbuposdH#te  NPOAQALHOrO
PELUMKNIA  KAOBOW CPERW B KQPHAO-
PHUX  d3DOTEHKAK OQIBANNCT  TPAHC-

™ T y coopy-
XeHHs B XenaeMaM HANPARIEHKY, UTO
adxbekTHBHG BO3ACHCTBYET HAa TaKue
NapaMeTpsl NPOLECca, Kak yReabHas
140 HArpyska Ha KJ, KONHUECTBO BBOAHMO-

¢ o rt O KHCAOPOAA, KOHUEHTPALHSE AKTHBHO-
Puc. 10.22. Xapaxrep wncHennn Texno- 0 HA3,  yposerh  ICPMEHTATHBHOR
AGMU4ECKO  PEMMMS B U3DOTEHKE B AKTHAKOCTH. YCTAQHORACHO, YTO MH-
poRant: ¢ ylame necTeMe  npo-
puC: [ AONLHOTO  PEUMENA  WIGBOH  cpens

or
HOMD PEUKKTR WIOBOA €pe:
a—cma saporenns ¢ aposateusie

T e J> B aspotemkax  OOYCTORTERO  BM-
. e "
Bie: o e HATpY3KK  HA AKTHBHKA

o—crenens W1 W BOIBPATOM B Pabouylo 30Hy

gemacro syt e, TA ~ papersseomtn 5 AKTHRHOA uacnj

frobiopriptigie 3"“"‘27“"':’ oo P e OMOMaccHl  #  (hepMEHTOB, HE HHOf

.14 GHpoBauHWX NpeBMBaHuEM B0  §TO-

PHUHBIX  OTCTORHMKAX. TlpuMmenexuc

NPOAOALHOND PEuMKAa wI0BOA cpean

# pewuM coopy Ges e cpeaneit

Mnnu npoﬁcrz 06pafiarhiBacMofl RHAKOCTH, YTO NPAKTHUECKH HCKAK-
AET «Npockoks HeoBPABOTAHHEX 3arpasHEenui.

yoa: Bomasrem:
Doatra o ik € o s
A
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B peayastate GOMEE ATUTENBHONO HAXORACHHK AKTHBHOMO Wi B
a3pobHEIX  YCIOBHEX M YCKOPEHHS 080POTA 6HOMAcCH BOIPACTAET &€
OXMCTHTCTRHAS B ypopug ep-
MCHTATHBHOA AKTHRHOCTU. XapaKTep WAMCHEHHA OCHOBHHIX TEXHO-
norMucckux  noxasarener  (prc. 10.22) 3aBUCKT OT HWTCHCHBHOCTH
MNPORGABLHOND  PCUMKNE KAOBOH CPEZRN, HIMEPSEMOro  KkoXtxpuumeHTOM
PELMPKYTAUNH kg B COOTRETCTBHM C BHPAXREHHEM

ke=(0+ 0o+ 0u)I0=1 +0ualQ+0u0. (10.32)

me Q. Qro, Qr — PACXOAN COOTBETCTBEHHO CTOUHEYX BOA, BOIBPATHOID
N2 ® NPOIOALHOMO PEUWKNA KAOBOH CPER.

Puc. 10.23. xonasua (PK) Thna:
erhemiin: 1) Aw Q0 o 2) &= Q1S e 3}k m OQAS 0 § — Cwns yCTRHORRN; | — ROACTHIN YorS DEPSOID KIDMAO(
prreuns; 2 i ] P
3 —

snmrens; 10— I ¥
Ye 4o © annsHmne

Y
MA0BOH cpea WA paboTy - a3POTCHKOB MPOYBARKETCH HE TOMBKO SPH
PETYASPHEX CYTONHHX KOACOAHMRX HAPYIKH, HO H NPH 3AAN0BIX

POCAX CTOUHMX BOA B ABAPUAMEX CHTYAUHMEX HA OCHOBHAX NPOH3IBOA-
CTBAX HAR NpH HUECKHX i

a—141 225




[Mpononsumit  peuMkn  JOCTHIAETCE  YCTAHOBKOH 8  COOPYRCHHH

peudpx; yana, ca 0 M3 OAHOR WMAH HECKOABKHX
KONOHH, pI B pEXHMC ©15...03 M
HAT YPOBHCM MHAKOCTH B + HO BbU
apandra (puc. 10.23). lNpu 3IToM He ToMLKO CO3AaeTCH HPOA(L‘H:NHH
PEUMKN  WN0BROA cpeabl B HO #

KOMRuECTE2 ) aﬁpaéarunacnyx) RHIKOCTH
B@rPeK THBHOCTD npM Ml B PEUHPKY. X

yanax CPEAHENyIRPUATHX DUCNCPraTOPoR 6AHIKA K NYHmAK NOKAZATENAM
29paTopos Manxoro Tina. TIPH HCNOABIOBAHMM B KONOHHE METKONY3bip-
4DTHX QHCNCPraTOPOB AHANCHHE XPEKTHBHOCTH A3PALMM MO CPABHEHHUIO
€O CPEAHCNYIBPUATHIMH AHCTICPraTOpaMu Boapacraet s 1,3...1,5 paaa.
3o gaer b Th PCUHPKY. yio y ans
€O3AaMME  NPOAGALHOID DEUMKA WAOBOA cpeamt 8 aaparenke Gea
cHuXeHHS Xpderta paboThl CHCTECMB 33PaLMM B uetou. B paae cryvace
YHKLUMH PELHPKYAAUMOHHOTO YAIA MOXKET RWMNONHATE BEPTHKANBHbA

Puc, 1024 cxemm
ad — — MomIn
Eroven T, T £y 2§ e Bk cmeim.
romuiofa AcAcTLAS, f— . parom
MEXQHHYECKHH AIPATOP KM Apyrac yCTpoit . AJpoTEHKR

€ NpOOAbHHM PELMKNOM WI0BOH cpean GuiBaoT Lneny)oumx TEXHO-
nochckux Moanduxatui.
¢ noc PEUHKIIOM HAOROA Cpensl.
Coopvxcuua nanworo TMna BaMGOAEC TNPOCTH, TaK KAk  CO3faHMe
BPOROALHONO peumum #A0BOM CpeaW B AIPOTEHKAX CRA3AHO TOABKQ C
LMK X yanom # ofecncucHuem HX Noaadeh
oxaroro nouyxa Hawnyuiwnfi  3xpekT IaeT yCTanoeka penmpKy-
26




BAUMOHHKX Y308 B AIPOTCHKAX BOAMIN MCCTA BYCKA CTOMHHX BOA H
BOIBPATHOrO aKTHBHOro maa (pHc. 10.24). [lag ropoackux CTOMHHX BOA
PACXON MPOAOABLHOTO PCUHKAA WAOBOHR Cpeal cooTeercrayer kr=2...3,
REOOXOIMMOCTB YCTAHOBKH QONONHHTCABHKX BO3NYKOHArHETaTcnek pacc-
MATPHBICTCR C YHETOM KOHKDETHMX ycnoeud, [pHMCHEHHE NPOAGABHONO
wl.l“‘.ﬁﬂ H10BO#H Cpeak B CYMECTBYIOWMHX AIPOTCHKAX (I03R0AFET CHUHAKTE
pacxon Rosayxa wa 8...129 3a cuer yayuwcHng maccoobMeHa Mexgy
COCEAHHM A quKyMl(HOHHHMH 30RAMH W YBEJTHUMTE NPOH3IACAHTEALHOCTD
EOPMAOPHHX adporenkos B 1,3...1.5 pasa 6e3 cHMXCHME CTeneHn
ouncTkH. Pacuer ITMX cOOpyXeMWi Bumanuserca no dopMynam CHull
2.04.03—835 Nk a5POTEHKOB-CMECHTENER € TOR pajuuued, uTO KOHUEH-
TPALNR PICTBOPCHHOM KHCNOPOAA B AKTHBHOR 30HC JIPOTEHKA BMECTO
2 wmr/n npusuMaerca pasHod 3,5...4.5 mr/n npu ToM xe ofmem
pacxonc RO3gyxa.

A3 < peryaupy MIOBONH Cpeanl
M EHC, ¢ 3HOCTL TP COOpyXCHHA
AAHHMOTO THMA YBCAHWMBACTCE MO MEPE BOAPACTAWHS HEPABHOMCPHOCTH
OOCTYNAWMWCA  RArPy3KH, KOTOPas 3ABHCHT QT KOneGawHs  pacxana
OOCTYNAKOMMX CTOMHEX BOA W MCXOAHOM KOHUEHTPauMM 3arpadvcHuil.
BemumHy  TEXHONOTHMCCKOA  HAMPY3KH WId  CKOPOCTb NOCTYILIEHHS

KUK aar pac-
xana crowswx son M KOMUEHTPAUHM 3ArPA3HEHHNA, COOTBETCTAYIOWNX
BAHHOMY MOMEHTY Pacueru , 410
A3POTEHKOB € PETYAMPYCMHM MPOAOABHEM [ELMKAOM WNOBOA Cpelbl M
RHCTOPOAHNM PEXHMOM KH yXe TpH
MAKCHMANBLHON HArPy3KH HAA MHHHMankHOA 8 2 paza u Gonec, uto
COOTRETCTAYCT AMANOMMMHEM  KOJeBIHMSM  PACXOAA H  KOHUEHTPALiH
DOCTYNaloWHX 3arpaauesnit a 1,5 pasa,

TeXHONOTMHCCKME CXCMB A3DOTEHKOB JAHHOIO THNA NPEACTABAEHM
Ha pwuc. 10.24, OcoficHHOCTRKO 3TOH  rPYyNnH  COOPYXCHMHA  gBAZETCH
PAIANCNEHUE CHCTEMB AIPAUNM HA ABA YPORHE: GAaIMCHRA W ynpaBascmuif
(perynupycmuit). Ba3HCHa®, SLITH NOCTOSHHO AEACTBYIOWLAH, CHCTEM2
A3PAUKH OCHAWIEHA MCAKONY3MPHATHMH NHEBMATHMCCKMMM A3PATOPAMH.
SZJHCHJI CHCTEMA, | pal AWAR € MHHHMANBHBE MW HWHTCHCHBHOCTAME
aspauun 3.5... 8 MJ/(M *u), MIPEAOTBPAWACT OCAXIACHHUE AKTHRHOMD WA
H o()ccnﬂqunacr KMCAOPOAOM NPOLCCE  GHOMOTHUCCKOTO OKHCAEHUR 8
[CPHOAN MHHAMATBHOND MOCTYMACHHE 3ATPA3HEHHA, HAMPHMEP B HOMHOC
epeME. YNpaaIsSeMag WM PEryanp! CHCTeMa , MpHCOSAMHE-
HHa® X OTACABHOH [Pynne BO3AYKOHarMeTaTencid wix o6OpyacBasuan
BEPTHKANBHEMN MEXIHHYCCKHMH A3IPATOPAMH, 0BECNCHHBICT KHCIOPOAOM
6HONOMHUECKMA NPOLECCC M CO3AACT PELMKA WACBOHA Cpeam B NEPHOAR
BOAPACTAHWMA HACPYAKH. ADJDATOPW YTIPaBAgeMod  CHCTCMH  23PalliH
YCTAHABAMBAKOT B PELMPKYASUHMORKRNX y3nax. Ecam pernaMeHToM paBornl
23POTEHKa NPERYCMaTPHBAETCH NEPHOAHUCCKOE BIUUCHEHHE YNPARASCMOR
CACTEMH 23paLHH, TO A3PATOPH CACRyCT npﬁunMa‘rh CPEIHENYIHPUATHIE,
a yann — np vna. Jro
CHUXACT OMACHOCTS 3ICOPEHNST  OTBEPCTHI aap:rmpon BO @DCME TEXHO-

m




a0ruyecknx  nays B AX  pabore H  OQHOBPEMEHAG  KOMOCHCHPYC|
Y M3 BOAYIIMMY 0Y36IPhKOY
cpenuum nuamerpom B .. 10 mm. Ecu pesum pabote ynpasasemon
CHCTEMN p i, RO C Nep PACKOAIMH BOITY Xil,
10 ZONYCTHMO peumnpk yanos
THOA C HCNQALIORAHUEH MEMKOMYIHPUSTHK 23paTopas.

PerynipoRalHe NPOIOABHON PelHKIA WIOBOR CPCdl H KHCAOPOZHON:
PEXHMA B AIPOTCHKE MORCT OCYIECTAASTHCH ITYTEM HAMCHCHHA PACKOT:
NOAARACMONG  BAITYXA, BKNKOMAR Cro  MEPHORMYCCKOE  oforatmeHuc
TCXHHYCCKRM  KHCAOpodaM. CTyncuyaToc peryavpasalme, IoCTHFIEMOC
MIMEHEHMCM SMCI3 BXAIONEHHWX  BORAYXOMArHeratoneR, ofccoeumsacy
3koHomuio 20 ... 30% 3neKTPOIACDNIU, MO NO TCKHUYECKHM TPHUAMAN
OPAMEHMMO ANA CPABAHTENLHO HEGOMLIMMX CTAHUMH,

A3DOTEHKH C DEryINpYCWblM NDOROLHENM PEUHKIOM HADRDH CPEM,
KHCNOPONHLIM  PERAMOM M KOHUCHTPAUHEA aKTHBHOre waa. [lpu
Boabuwhx (8 5...6 paa Boneme MHAHMAgeHWX IHAUEHHW) KoTeGaHitsin
HArPY3IKH, 3 TAKME NPH OUNCTKE KOHUEHTPHOBAHMNX 1POM3BOACTBCHH bix
CYOUHBX BO0 C(TAGHIM3AUHA YUCABHOA HAPYIKH HI W1 HA ypoBHE.
6AMIKOM K ONTMMANbROMY,  BOIMOXHA TOABKO NpPH YCIOBHM one
PATHBHOrO peryldpoBaHKs pabouch noas wna, [lo HACTORINENO BPCMEHNH
GuLto n8a cnocoba ITOA 320duH: PEryNHpOBAHAC
6poca  MGHTOMMANO (13 B CHCTCME M YCKOPCHHER 8038037 K3 M3
BTOPHUNBIX OTCTORHMKOB. {TepBail CMOCOS OKALNCA HAHMCHES IPHIOIHEM
NS NPAKTHYECKOND HCNOT3ORIMHA BRMIY CBOCH HMHEDUHOHHOCTH. Tax
Kak 049 3aMCTHOTO MIMEHCHMR RO3W wna B cicteme TgeSyeres ... 2
HeACAM, TOIMA KAK PEryAspHNe xoneGarHz Harpyaku ObnuHO uMewor 2
... 8-yacomne marcprany. Kpome toro, nepemennmit cBpoc raGeiTayHorn
Wna ocaoxHseT paBory coopyxeHuit no obpaborke -ocaaka. B caywac
HCOONBIOBAHAE MCTAHTCHKOB, KOTOPHE HMyBCTBHTCAHM K NOCTORHCTAY
BO3u CYTOUKOR 3arPy3KM, OK IPAKTHUCKKH WE npumcuum. Bropod crocod
Goee  ycxOpeHHmbi, MO OGECNEYMBACT yBeAMuCHME Paboved  103n
axkTuaporo H3a B asporckkax He Gosee wem 8 1,5 ... 1,6 pasa, Tak xak
NpH YRENHYEHHM KONHYECTBA BO3ABATHOMO Wna cewwe 100% pacxona
CTOMHMIX 801 BTOPHYHME QTCTOHHHKH MCMATHBAKT HAPABJIHNCCKAC
DEPETPY3KH, B PEAYNLTATC HEro DPE3KO BOJPACTACT BWHOC R3BLCH €
oynmerAod  sagod. 3ot cnocol Moxer OWTe  HCNOABICBAH  XAK
JODCAHMTCARKOC CPCACTBO NPH PCWEHHN MOCTABNCHHOA 3atauu.

{Tpesnomen cnocol peryanposanus paGodeh SO3W WAZ B ADPOTEHKE,
OCHOBAHHM H3 HCNORIORIHHM pemncpampon-uaxonumncﬁ. M3 KOTQPHX
c peuup noroxa ITCR
HBTCCHERNE  KOMUCHTPHPOBAHHOR umnoﬁ CpeAl B A3IPOTCHK. IO
oBeeneynBacT NCPHOTMYCCKOE yoenuucHhe paboych 203K WIa B aIpOTCHKE
¢ 1.5 20 3 r/a, 2 npM OOHOBPCMOAHOM  YBEAHYCHMH  €ro BO3APATa
A3 BYODWUHWX OTCTORHHKOW — 10 4...4,5 r/2. Bpemn ycranos-
JAEHNS NOBWIEHHOA 203 MAA B AIPOTCHKE hPM JTOM He MpCAMmAcT
0,75 ...1 W, 470 PO3IRONEET ONEPATHBHQ PCATMPOBATL H3 YBEAMMEHMC
HCXOAHOR HArPYaKH.
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Ilan TOro 4TofW yaedbHAd HAMPY3RA HA WA OCTZBAMACH MOCTARHHOA,
8 YCIOEHA OKHCAHTCABKOMD MPOUECCA ~— ONTHMANRHRMH, HCOGXORKMA
AGPOTEHKH, XDHCTPYKUNA KOTOPHX MNMO3BOMACT AOCTATOMHO ONEPATHRNO
(oBwuio 1 TeucHe 0.5 ...1 4) HIMCHATE KQTHYECTBO BBOAHMOMD
EHCTOPOAA, KOHLUEHTPAUKK AKTHEHOMD MAA H HHTCHCHEROCTH NPOIOALHOM
BEPEMEMHBINWE B  COQTACTCTAMH ¢ ¥aacGanuamu  harpyskm. Takwe

po ABABKITCE ¥ . KOHCTPYKTHARS MY OCOGERHOCTIMH
ITUX COOPY BBALIKITCA: ABYXY + ynpaanaemad)

.CMCTeMA 23PAUHH; B COCTARE GaINCHOR WAK NOCTOAHHO ACRCTBYKOmIER

CHCTeME 23DAUHYH oéulmu NPHMEHAIOTCA NHEBMATHYCCKHE A3PATOPH, B

KauecTee WaH P KM NCHCTRYXOWEH CHCTEMH
430aUMH NDHMEHAMM  33PATOPR MPAKTHUCCKH JHOGWX THAOR, Yanu,
obec MAOBOA Cpeaw ¢ 3aAaHHONA

HHTEHCHBHOCTBIO  (PCUMPKYJAAUACHHNE yLTH K3MEDH HNH  KOMDHHW),
KOTOPWE KOHCTPYKTHBHO COBMEIDEHNW C YNPaBAAEMOH CHCTEMOR A3PAUME;
pcneu:gampu ncpcucuuom O6bCMa WK PEAKTHBATOPH, CRAIAHHMC C
cacypos. UHUUIIT unxe-
uepnom nénpvnouuun paapascnauu PAATHYNKE  KOHCTPYKTHBHBC
MORMGMKALMA  YNPARINEMHX  A0DO
nmunrm CBEIBBATE € CHCTCMOR ynpamncuou A3pAUHM,

A3potesk ¢ nacsMatudcckod aspauned (puc. 10.25, @) paBortaer
cneayiowunm obpaiomM. Mcxognas crousas moga ! uepes pacnpeReaHTCs-
AW NOTOX MOCTYNAEeT @ aJPOTCHK 2, KYAa W3 PeakTHBaTOpa 1 mopacica
803RPATHAA akTURHEA K. CTOUKAA 80Ma B KOHTAKTE C AKTHBHEIM WAOM
A3pMPYETCS  CRATHIM  BOJAYKOM, MOAABACMWM  4CPEI adpatopu 4, &
nonBepPracTer GHOADMMUCCKONH ouncTke. B maooraeantenax 6, paccuHTan-
HHXx Ha 15...20 MuH NpcOnWBANME KNOBOA CMCCU, JHANKTEARHAS WaCTn
BKTHAHOID W13 OCAXIACTCA B KOHYCHMWX OYHKCPEX, OTKYRA IQTHATamu
OEPCKAUMBAETER B PEAKTHBATOP, 2 OCBCT/CHHAS RMAKOCTH TIOCTYNAeT a
aspupveMait kaWan 20, OTKYaa Hepei BWOYCK 7 AANPARNZETCE BO
BTOPHUHMWE OTCTORHHKH. AKTHBHWA WA, OCCBUWIHA BO  BTOPAUHALX

] K, HACTH4HO B PCAKTHEATOR, 4aCTHUHO B
RAUCCTBE RIGHTONHOTG MAA YRANACTCE Ha oBpaforky.

B nepHol yBeMUCAHONO TPHTOKA YPOBCHh AHAKOCTH B pacnpe-
REAHTEIBHOM NAOTKE NOBWINACTCH, H OKA Heped NepeiHsHue Tpy6um

P

RMAYKRACT COCTYNAT: B PEUMPK) yaen c
BTHM NPOHIBOAHTCH BKSIONEHHE IOJAYXDHZI'HETHTCJ]EFI nepropAyeckan
Aclicrans, ura oSecnewmmact 8 a3p IHO!

KQAhyecTsa a Bo3ayx, noCTy i vepea

DACHCHraTOPH 9, BHILWBAET TCPEINE WACHIICHHOR XHLIOPOZOM WIOBOR
CMECH B PCAKTHBATOD. B pPEIYALTATE ITOMD NPOHCXOMMT BHTECHEHHE HA

Crgara casape, sancerca nt06ae
Coopymeiie. B aswnou cryac repuitn ™
AvanaioH o
yopawneima.



1 — ucmguan — saparreic e

1 povcuy 7
Zawicnaan erunas w0, 8 a5 o nehericn: 10—
& T 12—
11— anpaue NEASPORCORCFmALETS Faia WA maAyad; 4 — cociiie macyt MOrpymuors Tuns, 19— epobiseh e’
puanima, = wnopm 17— somrarnuii
— avinn: 2

peakTusatopa Sonee KAHUEHTPHPOB3AHAE wn0BOR cmecH (4.6 o/

B a3poTeHK, rae pabouas no3a una soipactact ¢ 1,5...2 g0 3...4 r/n,

4TO CcNOCOBCTEYET NOMICPXKAHHIO ONTHMANLHOA HATPY3KH MA AKTHBHEIL

A npH ee yR u ee AcHMO B pabouem

ofbeMe COOpyxeHMs 33 cuer WHTCHCHRHOTO ApOJOTEHAMO  PEUMKNA
MAOBOH CPEAM.

Aapmenx ¢ McxaHHueckod aspaumer (puc. 10.25, 6 paboraer

U ¢cTouHas soma / OOCTYnact B a3poTEAK

2, rAE OM3 CMEIMBACTCH C BOIBPATHHM AXTHBHWM WIOM, MOCTYRAKOUMM
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M3 peaKTMBATOPA J. W MOABEPracTCE 2IPAUMM CRATHIM BOILYXOM,
MCTEKAKIMMM K3 nnesMaTmyeckux aspatopos 4. [lpoxons asporenx,
WI0BAS CPCA3 MEPETMBACTCA B BTOPHUMWE OTCTOMMMKM 5, oTKyAd
6d71bMas HACTh OCCRMEND AKTHEHONO W3 /8 JPTHQTIMH NEpeKauHBACTCE
B PCAKTHBATOP, MEHLMAR KIGWTONHAY YACTh — B AIPOSHEA MHHEPANN3D-
TO0p {5, a OCBETNEHHAA CTOMHMAW XRHAKOCTD NPOXOAAT KOHTAKTHRH
pedepsyap /7 W yAanseTCy 33 OpenciH COOPYREHHA.

B Nepuoa yRE/MMCHHONO MPHTOKA CTOUBWX BOA  MPOKCXOLMT

HekoTopoe nopwmenne (ka 0,1...0,2 M) aHHAMMuUecKOro YDOBHA B
a3pOTEHKE 33 CHET PaBOTE AOTKA-DErysstopa 2/. OnKOBPEMEHHO C ITHM
TCR TEMbHOE BKA Kux aspatopoe /0

PeUBPKYIMUHOHHBX YATOB 8, B DEAYABTATE HYEIO OOMMMO BBENCHK B
2IPOTEHK  NONQIHHMTENLHOMD KQIHUYECTEA  PACTBOPEHHOND  KMCJIOPONa
APOKCXOAMT OTGOP WIOBOA CPEatl M3 COOTBETCTBYWIMLEND OTACACHHS
Pe3xTHaaTOpa. B peay/ibTaTe ITOr0 APOHCXOAHT CTYNEHYATOS YBEIHUEHHE
paBoucit 03 Mna B a3pOTERKE NO npHMCpHoA cxeme 2,3, 4 r/n. Tlpn
BKMOYEHHH MNEPBOMD NO  XOAY JRHAROCTH MEXAHHYECKOND a3paTopa
APOAOTLHNA PEUHKIT WAOBOH CPEAW HOCHT JIOKANLHWE XapakTep, NpH
HKTIOMEHIA TPEX 33PATOPOB MPOAQTRHEM PEUKKAOM NOMHOCTHI OXBARCH b
| paboune ofwemu 23pOTEHKA B PeAKTHBATOPA.

A3poTedk co cTpy THY ECKOM (pnc. 10.25, &
paboracT caeaylomuM obpazom. Mcxoawaa croynas sopa / nocTynaer
LB3POTCHR 2, TAE OHA CMEUTHBACTCY C BOJBDATHHM AKTHAHWM WIOM,
NOCTYNAIOMMM  H3 PEAKTHBATOPOB J  Yepea MEPENyCKHWE Knananu 9,
¥ NOABEPracTCA A3PAUKK CXATHM BOIAYKOM € NOMOIUBI MHEEMATHHECKHX
asparopos 4. Tlpolas LMK  6HONOTMYECKOW OYHCTKA B  a3POTEHKE,
OTMIMEHHAA CTOYHAY BORA 7 OTBOAHTCA 34 MPEACNH COOPYXEHHE.

B NEPROA  YBEJHYCHHOND NPHTOKA CTOMHHX BOA  MPOH3BOAHMTCH
BKJIIOYEHHE OCEBHX HACOCOB /4, B PE3yJIbTATE YEMD KOHUEHTPHPOBAHAAN
WA0BAaS CPEAa, MNOCTYN3® B PEUMPK: yanw 8,

B BOAOCTPYAHBC KOMOHHW [/. OnHOBPEMEHHO € ITHM B nonocrpyﬁuym
KONOHHY BBOANT K ras /3, ny pore 8
KOAOHHE, CTPeMdCh BCTLIWTE #BEpX, APoSSTCd uncxonamuuu OTOKaMHK
HMOBOR  cpensl. TIyaeiphxy KMCTOPON3, BWHMCCCHHWE 33  OpeACan
8BEpX, Yyaa 2 30ATOM [2 W BHOBBL

BOIBPAMANOTCA B NPOUECC DACTBOPEHKHN, WTO OGECMENHBAET CTEMCHE
BCMONB3OBAHHA XMCAopoma,  6amakyw x 100%. Takum obipasam,
NPKHUMOB  YNPARJAEHHD PaBoOuMMH  103aAMM  Mna, KQIHYECTBOM
B HHT BIO AHANOLHMHE

BAIOXEHHAM BHLIE.
¥Ynpaensembe 23pOTEHKH — HOBOE MEPCNEKTHBHOS — HATIPABNEAHE
6ROIOrHUECCROA  OYRCTKH  CTOYHEX BOA. AJPOTEHKA JAHHOMO THNA
ofiecneunaaior CTabrabAYI0 H NOTHYI0 GHONOMHYECKYH) OUMCTKY CTOMHBIX
BOA npH KONEBAHHEX HCKOAHON TEKHONOTWMECKON Harpyaku a 2 ..
B Gonee. DKOHOMHS IMCKTPOIHEPTMHE NpH 3ToM nocTwraer 30 ...
coxpamenne pabouero ofema — B 1,5 ... 1,7 pasa. OcobennocTs pacuera
YOpaRN2EMHX AIPOTEHKOB 3AKTIOHACTCE B ONPEACNEHHH paGouux ofbeMoB
COOPYXEHHA § PACKONOB BOMYxd N4 TPEX (MBHAMATHHHRA, Cpemmui,
23
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o

MAKCHMANMbHEGA) YPOBHER TCX-
HONIOTHYECKOA HAMPY3KH, KOr-
JA  PAMNHUHBM  PACXOAAM
KOMILCHTPALHEM HCXOAKN
JArPEAHEHHA  COOTBETCTBYHOT
PANMMHEE  (ONEPATHAHO  yII-
pamnacMue) 03 AKTHEHOMU
ana. Pacuer apOBOAST 1O
dopuynam CHuIl 2.04.03—8$
nNS  A3POTEHKOB-CMECHTEACH
¢ OTACABHOA  peErcHEpauHCit
akTusnoro  nna.  Kouuewr-
PAUMR  PACTBOPEHHOND KHCAG-
pOna B a3POTEHKE HPUHHMACT-
ca ne Huxe 3 mr/a. Cropocti
OKHCACHHE OPraHWYEeCRHMK 34—
rpaIHEeHKft B ynpanngeMom
asporenxe 8 1,6...1,7 pasa
BHmME OJTOA  BEAHUMMBL Ly
A3POTEHKOB TPARHUMOHHE x
THMIOR.

10.7. BasayxapysHse
CTaHUuW

BoanyxonyBHue  CTanudn
NpCAHAZHAYERHW QNS HOZAYM
CRATOMN BOAAYXE K OCHOBHHM
moTpeGHTEaM CTAHUMH 23pa-
K. 23POTCHKAM, NPEAIPaTo-
PaM, CMECHTENSM, aIPOGHMM
MUHCPATHIATOpAM WN3, pea-
MEMTHOMY XO3SACTBY, BAKYYM-
GUNLTPaM, AIPHPYCMBIM NPY-
Dam W ApyruM ofbexTaM.
Komnnexc coopy xeHuit soany-
XONYBHOH CTAHUWH BKTIOHAET:
rAaBHOE 3NaMHE, BOAOOXNAX-
AaOmMHE  COOPYXCHHA  {rpa-
anpug, Gaccein) nns oBopaT-
HOR BOAB OT  OXAJRACHUR
oopya0BaHAS, BO3NY WKEC
MAarUCTPanH H OCHOBHEE OT-
BETANEHHA,

AUAHUY

% ocHOBHOE O6ap -
AYBHHE MAUIHAW), HACOCH DITE HOAAMM TCXHHMECKOR BOAH, yc‘rpai\crm
AA9 OWHCTKH BOMYXA OT NMBLIH, HACOCH /NS NEPEKAMKH UKPKYAMpYOmEro



AKTMEHOMO 5L WAM [N ONOPOXACHHN EMKOCTHBIX  COOpY XERUR,
neHTpANBRNA TUCHCTHEpCKUA  IYHKT, ITEKTPOPACTDECTHTELKOC yerpof-
CTBOH T obeny BECh Y3ET OUHCTHMX
Coopy XEHWi) unouom-rmsuue u ﬁumnuc nowcaenns. Boaxyxo-
OUHCTHTEALRYE YCTPOACTBA, 4 TAKXKE HACOCHWIC CTAHUMM MOryT pacno-
naraThcd BMC rAaBROro anankg. B caywae npumewenus B2 crammm
& B TNaBHOM 3JAHMH  JIO-
NOTHATELHG Y H A EMKOCTH
pabouei Cxema OCHOBHLX CTyX6 B rAaBHOM
SMAHMK NpeAcTaBAcHa kA pac. 10.26.
Ias nonaur soagyxa wopMaaeroro aasackuz 0,16 ...0,17 Mla,
wo ue Gonee 0.185...0,19 Mla ofniusio DPRMERLIOT UCHTPOGEXIME
S03NYXONYBKK H HarWerateam (taba. 10,12, puc. 10.27), 2 ara sammx

Puc, 10.27. Y268 yCTanoms soanyxonsrweratens wapev TH (naau):

| — wasuwms: 2 — by mgpaseny, 1 — anewTponmerent: ¢ — seacuasmniorh rpybampo-

Bag; 5 — Manopman 7 — twpesaines;
i ncrrpronpiacioue MAMCKEA

YCTaHOROK BONOKOMBUEBNE HACOCH-BO3AYX0AyekB Tna BK. Hacocw

L] sHBOAMTCA  BOMA,
YACTHYAO YHOCHMAS C BOMYXOM M3 Xopnyca wacoca. [lpeasapurensvod
OYHCTKR BOINYXA B ITOM Ciywae ne TpeSyercd. B oTnenbuwx caydasx
HA MATWX OUHCTHHX CTAHUMSX /NS NOZAWA BOITYXA MOTYT Gure
MCAD/Ib30BAME W UIECTEPCHYATHEC KOMIPCCCOPH W rasoaysku cepur ZAD.
Mpr  Ac Teneh  C CHCTEMOR
23pausa OBWYHO NPHMEASIOT BEHTUNSTOPW BuCOKOre aammcuus (0,2 ...
0,8 m soa. cr) mapku B.LLG.

Buifiop #0AAYXOfYBHMX MAMAK OADENCASETC  KOMHYECTBOM BO3Y-
xa, 6. Aa ] Mar
BOIAYXA, KOTOPOE YCTAHAAIHBACTCE MPH PACHETC CHCTEMb RO3AYXO0-
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208. YCTAHORICHHAS  MOMIHOCTB arens yXony
maurHA, «Br,

N=0,2730P/n,, (10.33)

rae Q — nagaua BA3Imyxa, u’/q; P — pasnenwe (naburoumoe), Mlla;
7s — KAXDPHUMCHT NONCIHOND REACTRHE arperata, And TypboBo3nyxoay-
Box pasumit 0,65 ...0,75.

Tafiauya 10.12. naREEE "
g ['abapurs arperars, Macca, e
, .

a £
5§ |y | = 8
HE s | 3%

:.‘.f.:.'_. ?.i £s §§_ g 5 atvns | wupn- | sucors | maoum | anexr-

HEHH o
AL

TR-42-1.4 3600 | 014 | 2940 55 252 | 1,55 L4 3470 A58
TB-50-1.6 3600 | 0.16 | 2960 100 2.63 [ 1,55 1.5 4445 635
TB-80-1.4 6000 (0,142 | 2960 100 2,75 | 1.55 1.4 3860 430
TB-30-1.6 6000 | 0,163 | 2970 160 2,85 | 155 14 4440 730
TB-80-1.8 6000 (0,177 2965 200 3,06 | 155 [ 5545 825
TB-175-1.6 {10000 0,163 | 2970 | 320 i 1.68 1.6 5190 1780
TB-300-1,6 |[(8000) 0.16 | 2970 | 400 | 3.63 | .90 1.7 6460 2080

360-2(-1 22500| 0.12 | 3000 | 800 6 32 1 8360 4620
150-23-6 43200 0,162 | 3000 | 925 6.3 37 is 12200 | 4950
1200-25-3 47400 0.155 | 3000 | 1000 6.5 a8 4 16000 | 5320

Jlag KpYNHWX H CPEAMHX BOANYXONYBHMX CTAHUMA PCKOMCHIYETCS
MPOBEPATL NAPANNCALHYI0 PABOTY BOIAYXORYBOK B BOIAYXONPOBONA, ANS
HEr0 HCMOAB3YIOT XapaKTepHcTHkH Q — H (puc. 10.28) w onpcacnsor
4pabouylo TOuKY» MOJAYA BA3AYXA AHLIOMHYHO €€ ONPEACHCHHID Ans
Hacocos. Boanyxonyskn 1ana TB uMEIOT CHCTEMY CMA3KH ¢ OXAXKACHHEM
Macna BOAOA HENOCPEACTBenno 8 nogwmmwndmkax, Pacxon Bogw ana
MacnooXaaaHTenei HarueTarened mapok 360-21-1, 750-23-6 n 1200-25-3
coctanaseT coorercracHio 20, 30 # 40 M7/« npu Hanope 30 M, moteps
Hanopa 0k016 7 M. O60poTHaz CMCTEMA OXNAXAANMICH BORW BKTIQYAET
YCTPOHCTAO rPATHPHH WAH Oxaaxaatouicro Baccedra. Boanmykonpuemuuxu
ans 2a6opa aTMocCPHOMO BO3ayXa pacnONaraT Ha awcote 4 M oOT
nosepxnoct 3cman. [lepen sosnyxonyexamu mapku TB yctamasnusaot
PYJOHRKWE MATEpUATHE (MABTPH 419 NDCACTBPAMIEHHE  33COPCHMS
MCIRONYIWPYATMX A3PATOPOR B AIPOTEHKAX.

Npn onpenencumn raGapuToB MAWMKHOMO 3413 NIPOXONHW  MEXLY
ALCTYN3OMWHMH Y3(TAMK arperatos W pPaccTodHHE OT BAAXYXOAYBHHX
M3WHH 10 NPOIQNBHOA CTCHH MPHHMMAWT He Menee 1,5 M (Co cTopoRm
INEXTPANBHTATCIA ITO PACCTONHHE AQIRHO OBECTICHHBATE BOIMOXHOCTH
234
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= o Puc. 10.28. TEXHHALCKHE TAPAKTEPHCTURH B
ECE R ) myxanareraTencd Mapky TB:
a.ndinun o — TR0 468 — TBEML& e — TBITS1S — TRINLE

AemouTaxa  ero  poropd).  OCHOBHBIE PaiMEpH  BOYXOmYBHEX
a B M 0T HX TCALHOCTH  (PCACTABMEHE
8 Ta6n. 10.13.

Tabauua 10.1]. XAPAKTEPUCTHRA BOLTYROMYBHME CTAHIAR

Mpoasogs- | Mapes sasgyxo- | Gucac arpe- | Yeranownen- | Paauepw | Crpowrem-
TeALHOCTE | MarweTaTesch wsamout: | 2nsumza | wed ofuen,
crauuun o ro/pescpn. | wocte, wBr | nasse, M "
o Heax
/a
5.0 TD-50-1.6 3/ 300 30x12 2850
15 TH-80-1,6 n 300 30212 2850
2 TB-80-1,6 4N 400 0214 6420
40 TB-175-1.6 6/2 1920 4212 5400
&0 TB-175-1.6 8/2 2560 18 8260
0 TB-300-1.6 4/2 2400 45212 5940
%0 TB-300-1.6 8/2 2200 418 8260

Pacuetnoe nasncuue noalyxa Ho6w, Heobxomwmoe npw nopave ero
B BO3NYyXOMPOBOOHYED CHCTEMY, PAaBHO
Hou=ha.c+hrp+haap + her + huan (10.34)
rae h.‘—nm':pn Hanopa (.nauemu) Ha TPCHME ¥  MECTHWE
o6

0,3...0,5 w son.
cr.); h,,—narepn wanopa “na TPEAHC ¥ MECTHME COMPITHANEHA N0
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PACHETHOMY AOIAYXONPORORY; hap— fGTEDH HANOPA B A3PATOPAX (B
menkonyaupuatux  0,5...0,7 M sBoa. ¢T; ho — paGouas rayBusa
A3POTEHKA, M; Aus — HI0WTOMHOE (peacpamoc) namneHne (okano 0,5
M),

Ouametpet o, M, y43CTKOR BO3AYXOMNPOBOAA QNPEICAROT MO GOPMyne

1o +213) (10.35)
=
€48 L= — TCMACPATYPA CXITOTO BOINYXA:

tex=(tn+27)pQcul(Pulu~273).

Q. — pacxon BOJLYEA TIDU HOPMATEHOM A3BACHHMW, W 3¢ Q= — pacxon
CXarToro BOIAYXa M /C. p, — HOPMANLHOE NAANEHHE HAPYXHOIC BOIARYXA
(@,1 MTa); p — cpeanee abcanoTHoe AABNEHHE BOIAYX HA PACHETHOM
yuacrke, MIla; fu — Temneparypa Hapy®HOrO BOanyxa; v — CKOPOCTB
RERXEHHA BOANYX3, M/C.

106. 6 Obuine

Enonornucex Al QUALTP — OUHCTHOE  COOPYXTHHE, 3afONHEHHOE
33rPYAONHEM MATCPHANOM, ueped KoTopwA GMALTPYercd CTOuHad BOfa
N M3 ™ ol s BRoaorwueckad  mnewka,
COCTOSWI3E NPEHMYILECTREHHO #3  MPHKPETUIEHABX  OPM  a3pOBHHIX
MHKDPOOPraHHIMORB, Owncn(a CTOYHHX AON OCYMECTRIACTCE BCIEACTBHC

TCAbHOCTH Y MHK Ma xapaktepy 3a-
FPY30YKOrD MaTepHana pazasuawet Guonoruucckue GUILTPH ¢ OfbeMHOA
(IEPHHCTOR) H NAOCKOCTHOM 2arpyakoit. BuodmunsTp K ¢

N0 pasauuHBIM npu3nakam. [lo CTencHHU OUMCTKY — Ha 6||o¢u.1z.'rpu.
PabOTAMUC HA MOAHYIO H HCNOAHYW OMMCTRY. [lo cnocofy nomawu
BOIAYXa ~— HA GHOPUNLTPH C CCTCCTBCHHOR BEHTURSLMEH R HCKYCCTBEH-
Ho#t nopaded po3nyxa (aspodunbrpu). Mo KONHUCCTRY CTYnEHER OYUCTRH
— Ha BuodMALTPH OAHOCTYNEHYATHE H ABYXCTYNeHYaTsie. JIBYXCTyrcH-
uathe SuodHALTPw npu Th Ganee BHCOKOA
CTENEHA OYHCTKH W NPH OTCYTCTBHH BOIMOXKHOCTH YRENWYKTh BHCOTY
cnog 3arpyakn 8 ofmseMe oaxoctynchuatero Buodunstpa. lNo xapakrepy
3Arpy3OHHOrO MATEPHANA — HA duarTpa ¢ obt il 3arpyakod ® ¢
MNOCKOCTHOR 3arpyako.

B Guonoruuccknx GuasTpax ¢ OGBeMHOR 3arPyIKOA  KCNOABAYKOT
welcHe MPCUHBX TOPHHEX NOPOH, raabKy. unak, KepamsAt. TwateasHo
OTCOPTHPOBIRWHA 3ArPy3ouMelil MITCPAAA OOTKER OWTb NPOuHEM H
MOPO3OCTOHKHM  H  IOSIKCH sraepxupaTs Gea morepu NPONHOCTH]
Harpyaky He mcuce 100 k[1a npa wacwnusok wnorkocTh aa 1000 kr/u
B ECTCCTBCHHOM COCTOSHHH; S-XPATHYI NPONMHTKY HICHIICHHEM PACTBO-
poM cepHOKNCTOro NaTpug; |0-KpaTHOE 3aMOPaXABAHME, KMIIUCHWE B
Teuenue | u B 5%-HoM pactBope candHol KucnoTh. Buonormuecxne
GunsTpel ¢ 06BEMHOR 33rpyaxodl MOryT OniTh XancAbHWMH, BHCOKOHAr-
pyxaeMumMu n BaWEHHBIMH,
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Branorndcckme GuabTpH ¢ MIOCKOCTHOA 3arpy3kol ro XapakTepy
33rpya0UMAre MaTEpHANA PALTMYAKOTCA: C XECTKOR 3aChfiHON 3arpy3xkom
M3 MIACTMACCOBEX KOAEU, OGPEIKOB Tpy6, (WAPMKOBR W ADYFMX Ma-
TEpManoB: ¢ XCCTKOH Giouwoll 3arDYIKOA, MIrOTORIUEMOR M3 TLIOCKHX
win JIHCTOB, MOMTHPY ® 610KM; € MAMKOR 3arpy3kon
M3 METLTHUCCKMX CCTOK, MOAMMEPHMX fLIEHOK WAK CHHTETHUECKMK
TKAHER, TIPHKPCILIGEMBIX HA
KApKACAX WM  yKnanwsae-
MuX B BMAC pyaoHos. Ma-
TEpMAT ANS  MLAOCKOCTHRIX
3arpyaok gonxed ofiaanate
MEXAHHUECKOH TNPOUHOCTHLIO,
CTOAKOCTLIO K Ouoaarmyec-
KOMY PATOXEAHIO M HE
BRIENST  TOKCHUHWX A8
MUKDOOPTAWAIMOB  KOMNO~
HEHTOB.

MpuMersTCE  Takxe
norpyXHue  6MobHABTPH,
npeactapasomue  co6oR
NOKpWITHE GHOMAEHKOH BPa-
maomuecs aucku, 6apabane
WM  APYMME KORCTDYKUMAN,
YACTHUYHO NOrpYyXEWWWC B
CTOUMYIO BOAY.

eUNpKyAAUUA  AB-
AACTCH  CPCACTBOM  MHTCH-
CHDNRAUKK paboTu
6uoduasTpon. Pasauuaror
PEUMPKYASLMIO  BHOMNEHKH,
AKTHBHONO W13 M OUHIUEH-
HOH  CTOYHOM XMAKOCTH,
OTGHPALMOR HA DEUMKA K3K
a0, TaK M NOCAE BTOPHUMBX " *
oTcToRHHkoa. Peuupxy- Puc, 10.29. Buodunsra ¢ peusipeyaauicd:
NEUMS OUMIICHKOA BOAW B 4% AL | — Acmmn CToMaS Ak
buodmanrpax  (puc. 10.29) imﬁm m"r-‘:ﬁu::‘l—m 77 Seapenres &

-myn«mni arcralnum: @ — prusrn crowod xunorr; N
BHOCHT B  3arPyaxy [0- 1aper Bunnsenns; 1] — warrcor an: 12 — ouicusem
NOAHATEABHOC  KOAMMECTBO crornss som
PACTBOPCHHOND  KUCIOPORA,
CHHXACT HCXOAHYKD KOlUEH-
TPaUMK 3arpaavenuf B NocTYNAKICA CTOMMOR Bome, cnocobcTByer
BWHOCY OTMHDaIOMmER GHOMICHRH N BHPABHMSACT  fHAPABIMUECKYIO
HATPY3KY Ha COOPY [ npnTOKa.
A

/

Kaneasubie 6HothunbTpe B ™ OT nX €ALHOCTH
H CPEAHErONOBOA TEMNEPATYPH BOAAYXA OOMIURO PAsMemaKIT B OTAMAMEE-
217
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Puc. 10.30. Cxema Gnou~rivecxoro duneTpa:
7~ i

om. 5 — duanpy-
oprrid naTok;

' & 1
Souian 3arpy 2 8 — eAnoUINGY AnMILE, T 1
s 10— ROTRM B ETnMUMOM AN

eMBX WM HEOTANIHBACMMX rnomcmennsx (pac. 10.30). Mcnoawaywor
JArPY30UNH MaTepHAN ¢ kpynHocTeky (pakunit 25 ... 40 mm; pabouas
swcora Guaerpa 1,5...2 M. Huxmuuit noatcpxusaOWmMit 1ol BRICOTO#H
0,2 m 3arpyxaerca matepsatom Kpynsocteio 70 ... 100 Mm. Benrnasuus
GHOGWIBTPa ECTECTREHNAN M NPOHCXOAMT 4CPCI OTBEPCTHA 8 €r0 CTERAX,
PACMONOXEHAWE [0 MEPHMETPY MCXAYAOHHOMO NPOCTPIHCTBA ¥ 0BOPY-
N0BAHHEE XALOIMAKNME  JaCnORKaMK.  [110WAds  BEHTUASLMOHHEX
QTREPCTHH IOAXHKE COCTABAATL HE McHee 1% mnomaau GuodwmasTpa.
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Koanuecrso wabwrousoi GuonncHkn no cyxomy Remectsy 8 r/cyT wa
OfIHOMO YENOBCKA, SAAXMOCTE MaeHkR — 96%.

Mpn pacuere kanenbHex BROGUALTPOR HEOGXOAMMO ONPEAENATH
koadpuunenr k= Lo/l Bwcory duabTpa H H  rMAPABIHYECKYIO
HATpYaky ¢ € ydyeToM i TEMTICPATYPHW CTOYHORH
Boaw, T # BaumCncHAONO 3AaucHns k (1a6a. 10.14). Trouane 6uoduantpa
/. M°, onpesensior no ¢opuyne f=(Q/g, tae Q — pacdCTHHA PacxXoR

Tabauya 10. 14. PACIETUNE NAPARETPY EATICARHBX GHOPHILTDOD

Puapa knp 7.9C, wmucare H. w0
axa
:‘:5‘/'.:‘1’(;, T-8 T-10 T-12 T-14
fets| H=2 [w=1s5] =2 [ti-rs| w-2 [H-15] n-2
[ [] e | 98 [126 |07 [ 158 | 14 | isa
1.3 59 | w2 | 7 109 | 82 |7 |10 128
2 9 | 82 | 57 |0 6.6 | 107 8 1s
2.5 43 | 69 | 49 | a3 [ se | 100 67 | 107
3 ER ] ) a4 | 1 ) 86 | s9 | 102

CTOMHEX BOA, u’/cyr. Opr £6>220 Mr/n AcOGXOTMMO NPCAyCMATHRHRATE
PEUBPKYASURIO, NP ITOM RONYCTHMYK BllKeaw CMECH ACXORHOR H
PEUMPKYNSUAOHHOR CTOYHOR WORHW BHUBCHWT no dupmyac Le, = kL.
C yueTOM CTCOCHR peuMpkynsnee R, passoh R = (Lg—Lcw)/ (Lev—
—Ly), nnowans GHOPRTETPA ¢ peunprynauxesi pasna /= QR +1)/q.

Bricokouarpy xacMue SuOGHABTPE OTAMYAKITCE OT Kaneaskwx Gonce
BHCOKO# OKACAHTCIRHOA MOMHOCTRIO # MOTYT OniTh C ECTECTBCHHOK #
MCKYCCTBEHHOR aapanuel (adpoduneTpe), OcoSCRAOCTBIO A3podrALTPaR
FEAAETCA C(NCUHANBAAN KORCTPYKLHS AHHUIA M ApeHAXa, 0becneunBaK-
mast POIMOXAOCTE HCKYCCTBCHHOA NPOAYSKH MATCPHANA  3arpy3k
soanyxom, pac. 10.31. (Ipw sucnomm3cBankm peaxTHBHHX opocuTencit
crounne oA nos Hanopom Q.5... 1 M nocTynaior B0 BpawalomARcs
BOKPYr CBOCH BCPTHKANBHOA OocH (TofSK. K CTOSKY KOHCOABAO MpHKpen-
JICAW OT ABYX 40 MCTHPEX PAAMANBHO PICTICROMCHHBX NWPUATHX TPYE.
UYepea ormeperus amamerpom 10... 15 MM B Tpy6ax crousme soam
BEUTABAKOTCS KA NOBEPXHOCTS Guodwintpa. Nop aehcTsreM Bo3HHKAIOMEN
MpE JTOM DPEAKTHBHOR CHAW OPOCHTCAb BPAMAETCE CO CKOPACTRIO OKOAO
10 of/mu¥. Baagyx 3 MCRAyNOHHOE TPOCTPAKCTBO MOAACTCH BCHTHAS-
TopaMn noa aasneaneM 100 mm Boa. cr (981 MMa), Yacrewwit pacxon
BOANYXa NPHAHMAETCH paBRuM B ... 12 w® ua | u? ouwmacmoli somw.
s npeaoTBpameHHA MOTEOH BOIAYXA HA OTBOAHMX KAHANAX yCTpaWRa-
10TCE TMAPABAHYCCKHE 3aTBOPH rayBunod He mence 0,2 M. [Ipn perunre
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L2300 mr/n aspoduserphl pabotar 663 peudpKyasuuu, apn Lo >300
Mr/n  HeOGXONMMO NPEAYCMATPMBATE PELHPKYALLNG, OMNPEACay cc
XPaTHOCTb AHANOMMYHO  KAMETbAWM GuodHAbTpam. Bricory aspo-
QuibTpa H, reapasanueckyld Harpyiky g, yAcAwHHA pacxom B03RyXa
B onpenensior 8 3aBHCHMOCTH OT CPCAHCIMMHEH TEMNEPATYPH CTOUHOM

z
7] 2
4 Z
— 1
N 7
, ;
. _ P
_ L
Puc. 10.31. B Suod
pySanposon: ow,.m 8 operem -l
- i opacirems; pysmn
[imbiiconiey Bt v .. 80t § e
el i yimabg gl o ebiioar g (174 e e
Mpnyorrenanch sewTaALLm

80an T ®  BWUMCACHHOrO 3naucHAs k (taa. 10.15). OcHowRnc
KOHCTPYKTHRHHWC NAPIMETPR THNOBWX JIPAPHALTPOB € PLAKTHEHHMEK
BPAMAOMUMMACH OPOCMTENAMN TipeAcTaBnckn B Tabn. 10.16.
BHOGDHITPH ¢ NAACTMACCOBOR 3arpyakoi XpeXTHEHK NpH HenonHof
Gmonormueckod auHCTKE B KauecTaé nepeoii cTynewn. B kauectmc
3arpyakA QHibTPoB OBLIMHO NPHMEHIIOT MAACTMACCH B BHAC TO(PHPOBAH-
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Tabauny 10.15. PaCceeTime uapaueTpH 23podrasTpos
Kooduhuument knpu T. ° C; H. w: g mo/us cyr
T=3 T=10 T=12 T=14

20 30| -10 | 20 [ ¢=30 [ =10} =20 | =30 | g=10 | ~20 | 30

2.32] 2.04] 3.38] 2.5] 2.18] 3.76[ 2.94] 236 4.3] 3.02] 256
3.53) 2.89 62| 3.96] 3.72} 7.32) 4,64} 2.62) 8.95] 5.25| 4,09
5.37) 4.14) 104] 6.25| 4,73 11.2| 7.54] 556 12.1] 9.05] 6,54
2.89| 2.58) 08| 3.11| 2,76 4.5] 3.36( 2.93| 5.0 3.67| 2.16
424 3.56| 7.08| 4.74| 3,04 8.23] 531| 436 9.9) 6.04] 4,84
6.23| 49| 12.3] 718 5.68( 15.1] B.45| 6,88( 164] 10| 7,42
348 301( 476] 3,72| 3.28] 5.31| 3.98! 3.44] 5.97( 431] 37
1.25] 501 4,18| 8.25] 5.55| 4.78| 9.9 6.35( 5.14] 117 72| 572
12) 2.35] 5.83( t4.8! 23| 62/ 184 uuy_q} 2.4] 12{ 889

Tubizuya 10.16. P

Tuanerp |Mpovisony-| Bucora sa- | Ofuew sarpyaen,, w®

Uncig
sapocpemr- | tenyuocts, | ryase. u ,
. wtoyr xpymio- | xpynuo- Prry
60 ... | cruo 4. opocrens
100un | 60um
6 m; 2.3 6 57 63 15
510 4 6 106 (1}
2 2300! 23 3 218 258 0
mof 4 3 a1 40
18 5100 24 st 52 581 4
sio0? 4 5 93 1014
24 9000, 2,3 %0 044 1034 60
mzl 4 0 12 1802
30 i4 ml 23 142 1478 1620 5
L 14 000 4 2 2680 2822

e
Ipert cunnenns BMTKnman 75 %.
22qudeer cummenms BMKnam 90 %

HHX JMCTOB, CNacOGHMWE BRACPXHBaTH TemnepaTypy 6 ...30°C 6es
fOTEPH MPAYHOCTH, BHoHABTPH € MIDCTMACCOBOH 3ATPY3KOH pa3MemanT
B OTaNNHMBACMHX noMemeHMAX. B OTCYCCTBEHHOH nNpPaKTHKE fad
SmobwmTpos ¢ miacrmacconoh 23rpy3KoA 6C3 PELHPKYNSUHN AONYCTUMA
La=250 wmr/a, paGouns smcota 3arpydkH, 3,..4 M M ecTccrBennag
Aapauua, THaApaBARuCCKyI0 HATPY3KY ¢, M /M™CYT, B 3ARHCHMOCTH OT
OCTanbHmx napamerpos onpeacasior no ta6n. 10.17,
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Tofisuya 10.17. 9 6 <

37
Cuspanniueckdn HATDYIna g. /M +CYT. Npw mescore 28rpyaxw H. 1

Sdppext
e ] [ _n-
2,% Temneparypa crousix son T, °C
8 10 12 14 [] 10 12 14
%0 LX) 64 1.5 82 9.1 10 109
113 3.4 9.2 10 n 12,3 13.5 147
& 102 | 112 123 | 132 15 184 | 179
10.11. OTcTOHHMIM STOPUUHLIE, HNOOTASAHTENNH
T i " . L
Bropi oTCTOH HCl YIOTCd 19 OTRENEHNE AKTHEHOTO
Mna WM GUOTNCHKM, MOCTYNAKWMX BMECTE T OMHIICHNOM BOAOH w3
POGHEX Tencd  (a. QHALTPH, OKUCTHTEAN <O
MHKpoxh. #). Brop KOMCTPYXTHBHO

AHANOrHYRN TICPAHYHEM K GHBAOT PEPTHKANLHMMH, ANAMOHATLMHMH,
PANAANBHEIMH, MODM3IOHTATbREMM. OcHOBHbIE OTAHYHE BTOPHUHBIX

H oT nep! X 33K/ ¥ B XapaKTepc MEXAHW3IMOB And
c60pa M YABNCHHE OCANKA M CBU3AHHOH C ITHM KOMCTPYKUMER IHHmA.
Tax, HANDHMCD, OPHMEHEHMC CKDCOKOBHX YCTPOHCTH BO BTOPHUHMX
OTCTORHMKAX HCKENATENLHO BBHAY BAMYYWBAHWS AKTMBHOMO WIA OPH HX
paGore, [IpMMeneHMe KC NNOCOCOH  BO  BTODHYHHX  PIKANBHLX
arcrofiukax OfycroBaMBacT miockyw opMy Hx anema. Hekoropuwe
MCOCMEKTHEHME KOHCTPYKLNH BTODH Yjtnix OTCTOHHHKOA TPEACTABAEHN Ha
puc. 10.32. Harpyaky go, M /(M"'u), Ha NOBEPXHOCTh BTOPHHHBX

i fnocne POR BCEX THNOB CAEAYCT PACCUMTHBATH

no dopmyne
Qo= 3,6k, (10.36)

(TE g — CMAPABAMYECKAS KPYNHOCTH EHOMICHKN (NpH noHOR EHonorive-
CKOfl OUMCTKE o= 1,4 MM/C), a k — k0XDPHLUHENT OBLEMHOMO HCMAAB-
3022MUS OTCTOANHMKOB PAlAMUNMX THNOB. BTOPUUMNC OTCTORHKEM BCEX
TANOB, NOLC A3POTEHKOB PACCHHTHBAKT 1O rHApasAMYECKoN HArpyake
o, M /M -u)—cC yueTom KOYUEHTPAUMA akTueMOrO 13 @, rfn, 8
aaportenxe, £ro MHAeKca J, cM /r, H KOHUEHTPAUHK BEHNOCHMON MN0BOA
AIBECH B OCHETICHHOR BOAE a, Mr/n:

45508

~70.1ar/95 000y

(10.37)

40

rae H — rayBHHA NPOTOYHOR 4ACTH OTCTOAHMMKA, M.
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Puc. 10,32, Cremm

~ . encrolun < np

P “ areras; + ® arcrofn e

mpmumm.ﬁ rcovin 5 T copeband: | 7 ok i TR CROMHLE 3 CooTRETCTRCH
AP ON AN chapa oCadEs: 3 - Wngeoe & — WIHEORMLR CRPIBIM; T — wONgOSaTL f - CHpeka

3 Th paBoTh BTOP arc (BBIHOC -
HWX BemecT® 4r, Mr/a, A TELHOCTH
arcraneouus T, u, K B[Knoay ourmernmoit soawt, L,,ur/n) NpPescTanacHa
8 Tta6a. 10.18.

Tabruya 10.18. paboTs sTOp
T.u L=15| £.=20 | L=25wrfn | Lo=50ur/n | L=T5wr/n |L=100wc/n
mr/n 1724
075 2 n 1 66 86 100
10 18 % 29 59 7% 9
15 15 2 25 51 70 L}
2,0 12 16 2 45 6 5

Cuapasamueckylo Harpysky go H3a BTODPRUHBIE WNOOTACAHTENH €O

BIBCUCHHLIM C10CM IKTHAHOIO W13 B 3ABHCMMOCTM OT napamerpa af
npuurmarr no tafn. 10.19.
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Tubisuya 10.19. TMAPARIUAECKER HAPYILA HA FTOPHUNMC HACXTACTHTLAN

af 100 200 300 400 500 600

0.3 %y 56 33 18 1.2 0.8 0.

Beprukaavhpic BTOPUUHME OTCTORHHKM B OTAMYHC OT TEPBUMHRX
MMEKT MEMBUIYIO TYGMHY TPOTOUHON HaCTM W COOTBETCTBEHRO MEHbINYH
npanycknylo coocobHocts (raén. 10.20).

Tabruya 10.20. p
C1pouTEALHE BRICOTA, M
Marepuas Tmamcrp. nparaunch | ocauaunok obutag
" nucT et

MoHoNHTHER menel0- 4 21 1.8 3.9 25.2
6eron 6 30 2.8 5.8 497
Cbopubift  meneaobe- 6 30 32 6.3 49.4
Ton 9 30 s\ B 11K}

* CIpu apemem orcrasmanu 1,5 «.

Dng P PaZMLILHBIX P
wnococs  (pue.  10.33), koropwe wupeacrasadior cobot  mpawawuuiics
MEXanmaM ¢ cocynamn w nepudepnimbm npusonom. 3afop saa ucpes
COCYHB B WIOOTBCARILYKY CHCTEMY DPOMCXOAHT 31 CHCT PAZHOCTH ypoBucll
RMAKOCTH B OTCTOMHKKE M KaMcpe sunyckd. Hepca wionpucmuylo TpyGy
W1 NONAnJET B KOABUEBYIO KAMEDY, OTKYQA OTBOAHTCA M3 OTCTOAHIKA
no  TpyGe. Kamepa Bpaulacrca BOKPYT LCHTPANLMOA ONDPH W4
NOAMMMMAKAX K YACPKHMBICTCH OT  BCOTHKANBHKX  DEPEMEICHHIl
CNELUATLHOR BUIKON, XECTKO CBR3IAHMOA C wionipuemHodl  TpyGoii.
OCHOBHBIE NAapaMCTPB, THTIOBRX PAAMATLHMX BTODHUHKX CTCTORHIKOR
npeacraanenw 8 taba. (0.20.

B TOHKOCOHHEX OTCTOHHHKAX PIGOUAR 3GHZ 12 CYCT YCTAHOBKH
CMEUHATBHAX CEKLMIH ACAHTCA HA DRI HAKAOHHHWX CNOCR MATOA ThyGuHb.
THNB TOHKOCAOKHMX OTCTORHHKOB PALTHYAKT 00 CACRYIOUIAM NPHIKA-
KaM: N0 KORCTPYKUMM HOKNOWHHYX Grokos M no wWakiomy pabouux
KIHANOR OTHOCHTEABHO ABMKCHHE CTOMHOH B0ah. Mo KOHCTPYKilHil
HIKAOHHHY G0KOB PAANMHAT TPYGUATHC M NQMOYHHE OTCTORHMKH. [T0
HAKNOHY DABOUMX K3HANOB OTHOCHTCBHO ABMKEHHA CTOUHOW ROIM
PALNKUROT OTCT ! no + BPOTHBATOUHS
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Puc. 1033, Wsacoe PAGHANHORD BTOPIANGID CTCTORMIIKE:

— yumpuss ssns; 2
fiot g ety T oy 4 oy i e Lwawmmm-mwm
paitenus nscas

Tabauya 10.21 D
Ofncr, "3 Tipomycxuan
Caytos
4% [ aporownoR | ocasounol | obumh | Cudje
uacrn ancrn
3 8 160 948 525
3 1400 280 1680 930
3 29 o 2630 1460
35 4380 915 5485 3054

* Tpu apemenn arcranmansn 1,5 «.
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RTH ncpekpecTHoii cxeme. TTpH npAMOTOYHON M NpPOTHBOTOWHOR Cxemax
BHCTACMAEIA H3 CTOWHHX BOJ OCANOK JIBHXCTCH COOTBETCTBEHHD N0 XORY
BOA HAM B NPOT IOXHOM s+ @ NpH
cxeMe ocanka yANPHO
ABHXEHHIO CTOMHMX B0A. Tpy6uaTeie CCKUMM HMEIOT, Xak Mpagito,
KPYrA0¢ NONEPEMHOE CEucHHE, MOryT paborats ¢ Bance BECOKHMH
CKOPOCTAMK N0 CPABHEHHK) € NONOYEBMH, HO OTIHYAKITCH MOBWIEHHOA
Marepuanoemxoctsio. [0 JTOR npHMHHC, 2 TaKXe H3I-33 CAOXKHOCTH
OUHCTKH OT 06PACTaMHA M 3ACOPEHMA TPYEHATHC OTCTORHHKH CPABHWTE -
HO DEAKO TNPUMCHSIOTCS B XAaYECTBE BTOPMNHHX WNOOTACANTENER
] BNEMEHTH THNA H3 NAOCKAX
HAM rOQPHPOBAIHHEX MIACTOB MCTAANA (CTANk, AAKOMHHHN), 2 TAKXE W3
AACTMACCH (NOANMPONMICHA, NOTHITHACHA, CTCKNOMAACTHKA). !
TOHROCNOAHBE OTCTOHHMRH MOrYT GHTE BOPTHKANRHEMM, PAAHAND-
HBIMH, TOPHIOHTANBHEIMH WIH NPOMEXYTOMHEX THNOB (puc. 10.34). 3
OTCTONHUKE OGNUHO COCTOST W3 UETHPEX 30M: SONOPACHPEACANTLABHOR,

. : . . ;
3
f ' H
= 3
Puc. 10.04, T
{ncxani cGapa b YA OCRAKE YCIOBND e MOKSIAA):
“ yen sy

1~
e oy

8020¢60pHON, NPOTONHOR W ocan A. Tpo 3oHa (
OpOCTPAHCTBO)  JAHATA KaxK
npasuao, na HWHIWDHNOH WK ﬂcpCKpﬂ.THUH CXCMC B pAae caywacs
TOHKOCADAHNE JIEMEHTH 3AHHMAIOT TOIbKO HEGONBIIYIO HACTH NPOTOUHOR
A0HH, FBARACE NO CYIMCCTRY JOKANBHNM KOHCTPYKTHBHWM A0NAJHEHHEM
3 y notxy. B BOAG B HAKNOHHEX
CCKUMAX COIRAIOTCE 6AATONPHATHME 3 YCAOBHE AR OCAKACHHS PIBCIICHHMX
pemecta no Bonge KOPOTKOH TPAacKTOPHH, 3 BENIBWMA OCAZOK COQn3acT
B OCAZOYHYI0 30HY, OTRYAQ C MOMOIUBIO MEKXAHWNECKUX YCTPOACTR AN
6




OOX TUAPOCTATMUECKWM HAMODOM YIATSCTCH 33 MPEACIM COODYXCHHY.
Mlaomany P CCHCHHA T OPOCTPAHCTRA @, M°,
BHUHCATETCS no ¢opuyac w=Q/v. CkopocTs naroxa, v, u/u,
ONPEAENFETCE HI YyCIOBHS obecricucHas JIAMMHAPHOIO PEeXAMA TEYCHHMI
somb (Re<500) B8 apycax W TPy6ax TOHMKOCAOMHONO TIPOCTPAHCTBA Mo
yPasHCHHIO

¥ = Reyvio, (10.38)
me g — i it 1 m apyca MAH
TPYPUATOND I7EMCATA, M; ¥ — KHHCMATHUYLCKAS BA3KOCTH CTOMMOR BOAb,
um’/c.

CKOpoXTL MOTOKA NN TAJAOYHWX INCMEHTOR NUPMHHMACTCH PAaBHOA
5...10 mm/c, ana Tpy6uaTHx anemcHTOB — o 20 mm/c. Bricoty
TOHKOCAQGHHOIO NPOCTPAACTBA A pekOMEHAyETCS TpKHHMaTe 1...2 M.
Ero mnpuny B, m, onpeaenswor no dopmyne 8=w/H. TMposonxatens-
HOCTH OTCTaHBAHHE

T=he/3600u,, (10.39)

rme Ao — BHCOTA Spyca Mo BEPrHxanH, pasHas 50 ... 150 mm.

Yron waknona spyca npuamMacten 54...60°. Manua apyca L, M, 8
TOMKOCTOHHOM — OPOCTPAHCTBE  HaxogHTCs fo  dopMyae L =1 3v.
1 A it Gaokamm  npa

HOCTD c
DPOTHBOTOMROA CXeme pAGOTH, Wy,
q=3,6kHBv, (10.40)
me & — koo T ob HC ANS JaHHOMD THNA
A # JACMEHTOB  nodsanseT
AHAYHTCABHO COKPATHTHL ﬂPOAOJIXHTCﬂmeb OTCTAHRAHAG H, (neJcBa-
TENbAO, PaGOyMA OGHCM OTCTOAHHKOB, XOTH HECKOMLKO NOBWMALT MX
MATCPHANBHOCT L.
@nor " TeNH, pal O CXCME  NPAMOH
¢ Hac y paGaucdt  XMAXOCTH,
aenecoobpaIne MPHMEHATL IPH KOHUCHTPAUMAX AKTHBHOMO WAA B MNOBOH
cMecH Gonee 2 r/n. Hanopiuc GuioTauMOHHWE YCTAHOBKH BKAKYAOT
drotauHornse  Kamepu, HACOCHMWC DY, yYCTPOHCTEA A% nOAA4H
B03AYX3 W 6a Kamepu TEABHO-
cThi0 Gonce 150 ... 200 M/ waoBof cMeck PCKOMCHIYIOTCR BEPTHKATb-
HOO TMNA — KPYFIME WM MPIMOYrOAbHMC. [OPHIOHTANLHME KaMEDM
npx HocTH He Gonee 100 ...120 m°/u
QroTRPOBAHHYIO WAOBYX) Maccy KoHuesTpauwedt 20...50 r/a ¢
DONCDRHOCTH KaMephl CrpeGaioT CKPeGKAMH B INOBBIH KAKAL, 0 KOTOPOMY
€€ BOIBPATHAS YACTR TOCTYNACT B a3POTCHK, A HIGWTOUHAs 4aCTh A3
OTBONHTCY HA NatsHeAwyw obpaborky. B kauectse paboucht xuakocTu
HCTIONBAYIOT TEXHHYCCKYW WIH OHHICHHYKO CTOURYXO JKHIKOCTE (DHC.
10.35). Pacxon paGoueil XAIKOCTH NANGHPAKIT ¢ TAKHM PACHETOM, WTOGH
KORUCHTPAUMS 3arPRIHCHHA B ofpaayiowmedcs cMOCH Guna B npenenax
... 2 F/R, NOCKOABKY TIPH ITOM H3-33 MEHEE CTECHEHHMIX YCAOBHMA
CUHBAETCH CKOPOCTh  BCILIWBAHME MCAKHX Ny3mphkos BO GI0-
47




TAUMOHHOR Kamepe, 6. K
AEAMTCH  BEPTHKAMBRON 11EPETOPOAKOH
ncpcxaqunamﬂ cm-muc w)m [

KaMepa
HA ABE HACTH: NMPUCMHYIO, Kyna
OTCTORNYIO, (A€ MPOKNCKXOAMT HX

tm:mﬁuoﬁ qacm — mo Taba. 10 22

Puc, 10.35. CreMs QnoTRgHOHHOND WIoTRE -

' -

coporend — s sy § — miesire
Top: S — ancass .

gt 1 - Gpucunac

fucne, 9 — MrTox. oced e 10 porroe

noi anowoll smos; {1 — sossger o
i np:'vﬂll: 12— ocaer reuncll
anmocr; 13— wacsmumuxh TpySoupcvon. peboseh
...mu_mmmwu o

HEX  TEMNEPATYPHMX YCTOBHEX

6...0,9 MMNa

9 KOHCTPYKTHMBHO, ofbem

B wanopuwx Bakax npo-
HCXOAWT PACTBOPEHHE KOMMOO-
HCHTOB BOITYXA B XUAKOCTH
nos u3bHTOUHBIM NABRNEHHEM.

Bakn pexoMengyercs  oSopy-
ACBATH DOMONHHTENHBIMH
YCTPOACTBAME ans nepe-

MEMHBAHHE BOAN C BOIAYXOM
¢ HCOOMBIOBAHHEM  PEUMPKY-
ARUMOMHBIX HACOCOB W AWDHA-
THX paibpmarvearened. [ns
KDYNHEX OUHCTHMX CTAHUKA
uenecoobpasun HanopHue Gaky
rophlonTansuore tena. flpo-
H3IBOIHTLABHOCTD OHpKyad-
UHMORHOI HACcOCA MpH  ITOM
aonxHa  Gun  we  Menee
NOAOBHHM  pacxoaa  pabouest
XHAKOCTH, mpoxoaduied 4epca
6ax. [lpoponxurensHocTs Ha-
CHOIEHAE XHIKOCTH BO3TYXOM
B Gake 3...4 Mun. Mpu
namnenks B Baxe 0,1; 0,2;
0.3; 0,4, 0.5 0,6; 0,7 MINa
PACTBOPHMOCTS EKOMITOHEHKTOR
so3ayxa ® soze 18; 75 35,
47; S8; 68; 80 n/m’ coor-
sercreenno. OnMTHMAALHOE Nab-
Meume b 6ake NpH  HOPMAAB-
..20°C)  nexwr B npemenax

Tafiuuya 10.22. Pacwetiuie napaseTpal QAOTALUOHHME EsreP

Conlep e AAHOCHMME EaneLICHIMX tE-

(lapaerp wecrn, we/n
i5 10 s
(1patosmiTEnssocTn UOTAUNK, Hitis 0 50 60
Y aenuA pacxon soaayxa, A/Kr, aameien- 4 & 9
MM GRCTY AR
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10.12. Buosornueckma npysm

BHONOrWMECKHE NpyIbl  WCMOABIYIOT IS OYRCTKH W JOOMHCTKH
FOPOACKHX CTOMAKX BOI, 3 TAKXE PAdf BHIOB
)

son, 3ar -
AOCTE  DPHMEHERNE  SHOJOTMYCCKHX  HPYAOB  ONPENENscTed  KAMMA-
THUECKHMH # M CTOUMHX BOS, 4
TAKKE KORKDETHMMH MON-
BERABIMH M TONOTpacdh-

@
abecnedeHus l s

xapaxTepy 5
KBCNIOPOAHOTO peXHMa .
smcropotnore a1l < T
ECTCCTBEHHOA R MCKYCCT- I
BeHHOH adpauned  (aspm-
pyemwe Gwonpyns). [lpu-
MEpHAaD Knaccnprkaus
Opyaos N0 poMMMY  HX
npeacTanneHa  Ma
pac. 10.36. Tlpn kpyrao-
K
Aonyckaercs TNPHMCHEHUC
6HONOMHUCCKMX  NPYoOB €
CCTECTBEHROR aspaumctt
Ang 1V KnuMaTHUECKOR 30~
Hu, GHQNOrHMECKME NPYA
€ WCKYCCTBEHHOM adpauRref
npuennme B 111—1V
gMMMaTRYECKRX 308ax. Kax
DPABAIIO, B OCTANBHEX KTH-
MaTHUCTKMX  30Max  6HMO-
AOrHuecKKe npyad  Qynk-
WHOHMPYKIT [13BHEM 06pa-
30M B Tennoe BpEME roaa.
Mpa ouncrke B Gwomo-
PHUECKMX OpYdax CTOuHME —

e
BOAK HE J0AXHH MMETh mi;:‘s:mmmrﬂ;..,::
sauaneiyio BlIKnom BWmme s oppe J- mpdtmes anrnet o
200 wmc/n—nne npyaos ¢ T enamum won. B opatsesei Troks
CCTECTBCHHON  a3parMed n

cawme 500 mrfa — ang

npynos ¢ uckyccrsednod aspaumed. Tpw BMMKpame Bmme 500 mrin
CAEAYET NpesyCMATPHSaTh NPCABAPHTCABHYIO OUHCTKY CTOUMEX son. B
Opyas A8 ADOMACTKA CHGIYET HANPIRALZTL CTOMHYK BOLY mOCKE
Guonoryueckol HAM PUIHKO-XHMHYECKOA OUNCTXH ¢ BlIKnamw = 25 Mr/n
— AR NPYAOB C ECTECTBEHHOA aspauned W Gosee 50 ar/a — ana npyaos
€ HCKYCCTBCHHOH ajpanmed.
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Buonormueckue npynu ¢ ECTCCTBENHOM 23PAURER creqyeT ycTpamsats
Ha HEDUMABTPYIOMMX MAH C. PYIOWHK (PYHTAX, COC fie
MCHEE Y8M M3 ABYX NApALNebHEX CEKUNA € 3, 4, 5 nocnesoBaTensubimy
CTYNEHIMI 8 KAXAOH, C BOIMOKHOCTLK) OTKAIOMCHHE mMOGOA CERUMuK
TPYAA N9 QYHCTKH WAH OpodWIAKTHYCCKONO PEMOHTA 663 Hapymemuw
paboth octanpHuX. OTHOMEHHE SAHMHW K MHAPHHC NPYAA € ECTECTBEHKON
aspaunedt ponmeo Owirh we menee 20, [pM MEHBLIMX OTHOMEHHOX
HALIEXKHT OpCAYCMATPHBATE KOHCTPYKLHM BIUYCKHKX K BWIIYCKHEX
ycTpoficTe, obec MANRKOE HC pabouery
ofmema npyna. OTMETK3 nOTKA nponyckuod TPyGW w3 OAHOR cTymewn
8 RPYryio aonxua 6uTh Bume AHA H2 0,3 ...0,5 M. Bunycx oumtennon
BOAR CNEZYET OCYWECTRASTh Yepes ¢GopHOC YCTPOACTBO, PACRHONOREHHOE
HuXe ypostig soam Ha 0,15 ... 0,2 ray6uHe npyna. Xn0pHpomauue Boan
NPOK3BOAMTCE, K3k npaswno, nocae Swonpynos. Kouuewtpauxs ocratou-
HOMQ X70pa B BOAC MOC/IE KOHTAXTA He Janxua npessmmate 0,25...0,5
r/m”. Bpcmu npeGuiBasis 80AH B CTYNEHYATHX NPyAaK ¢ ECTECTBEMHON
aopaumed, cyT,

*I -
oLy (10.41)
L, Kty 1. “1

e 7 —WMCNO NOCACAOBATCABHMWX CTyNeMedl npyna: ks — koabbumecnT
OOBEMHOMD MCTIQUTb30BAHNE KaxXI0H crynenn npysa 0,3...0,9); k' —
TO Xe, TOCNEAHEA CTyneHH, Kkt — KOHCTAHTa CKOpOCTH nOTpefacHHu
kuciopona (0.04 ... 0,07 cyt™); Lo’ L' — BI1Kmae 80N, NOCTYNAKOMCH
H BHXOASWEA HI NOCACOHER CTYNCHH NpyR3a COOTBETCTBEHHO, Mr/i;
1, — ocrarounas BlKean=2... 5 mr/a,

Ias paTyp 8OIM, OT 2 ot 20°C, ACAXHO
BrTL CKOPPEKTHPOBAHO no GOpMyNam:

ANE TeMOEpaTypw Bogk ot 5 10 30°C

kr =g c.04777; €10.42)
414 TemnepaTypw soaw ot 0 no 5°C
kr=kage C[1,12(T+1) ~00r-20 (10.43)
06mas MIoWAs depkana MPYRA ¢ ECTECTBEHHOH adpauved, 2,
_QCa(L.,—L-)_ (10.44)
kol Ca=Clra
e £, — aTmocdx i pasuar 3...4 r/Mz~cy'r.

Pabouas ray6uHa npyna HE noaxsa npesumate (05w npu
100 mr/a w | ™ npr Lo na 100 mr/a. .
Bpems npe6uBanHn soaw rayBOKOA QUUCTKH B NPYAY C HCKYCCTBERHON

aspaumeR, cyt,
- (,, /i,.), (10.49)
23k, \V Lo— Ly



me ka— AMHAMMUECKAS KOHCTANTA, pasuas Ka=fk; agecs S — xo-
ADPHUMCHT, 3AAWCKMAA OT CROPOCTH U, WM/C, QBHXEHWT BOAW B NpYynE,
onpegengeMudt 0o dopwyse f=1+120v. Ec v>0,05 s/cro f=1T.
[lns ONPEACAEHHS CKOPOCTH B y ¢ KUMH
23paTOPAMH TIPHMCHHMA ¢opMyna (10.19).

AapHpyemuie GHONOrMUCCKHE NPYAN OCHAMAKT MHEBMATHHCCKMMM MK
uexauueck MU aspatopamu. Gopua npyroe 8 niane ofwuHo KRAIDATHAS

TLLCLLLT
T

Ty
UUNUUNUULS fU

= T

-0.908

K|

T

Irunn

I AR

e
890

TTT T T T

260,50
Puc. 10.37. Guongyam ¢ n 4apaitieh s eryboad
QUHCTEM CTOUHAX 80 NpaMIBOAHTEARHOCTRG | 400 M /cyT:
L2 — Gumpyauu (0 (Il crynened avucram coavacreraenne; 43 — Guampyast |x fcrynenel gosuncTa ¢
STeTRennoh Dpuunc; ar enrocTa: 7 — peuiei M, .M § — TPYGempuadss: crodkst sal

MR ADIMOYrOMLHAR, PEXE NpHHEMaeTcA Kpyraas. CoopyXewus RaHHOrD
THUA ODUMEHSIOTCE ATR OMHCTKH H OOYMCTKH GLTORMX M GIMIKHX K
YHM DO COCTABY NPOM3BONCTBEHHHX CTOTHHIX BOA € KOHUEHTPAUMEA NO
BIKyan 150 ... 400 mr/n. CTAHUMM OUMCTKH CTOMHHX B804 B Guonpyaax

Ho ] M xa0pa [s] croyHas
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BOAA CMCIUMBAETCA C XAOPHOH BOJOH H OCTYNAET B KOHTAKTHY IO EMKOCT.
rae acaMH@HUHpYETCd W Brinyckaercs B BoaocM, BMKpam nocae npynoe
ounctkn — 20 15 wc/a, nocac npyaos acouucTkM —ao 5...6 me/a.
HHUHUIIT ua THNOBKE MPOEKTH
a3pupycMuix Guonpynoe ara [V :.nnnmruccxom PaADHA NPOH3BOAHTEND-
wocteio 100, 200, 400, 700 u 1400 w’/cyr (pac. 10.37).

KoHCTpYKTHBHO B BuIE
NPaBrALHO# (OPMM, BHYTDEHKNE OTKOUH KOTOPHIX BRUIOXEHM BCTOMHEIMY
mnuramis 0,5%0,5 Ha raybune 2 m or sepxa aamln.

Jlng noewwcHHe rAY6uHN ouucTku sonld 1o BlIKnane=3 mr/n w
cuuxenma concpxanus B neﬁ GHOXHMHYCCKHX  21CMEHTOB  (a3ata W

y 8 npyny BHICIEA BOAHOK

pacth 0CTH — poroza, T u ap. Bucmag poauas
DAaCTMTCABHOCTE AGNKHA GWTh DAIMCIICHA B NOCICAMEH CCKUKM NPyaa
npu anotHocTH nocanks 150 ... 200 pacteuni Ha | M° nosepxHoCTH.

rnAsa 11
COOPYMEHMA AOOUKCTKH W OBE3JAPAMMBAHHA CTOUHBIX BOA

11.1. O A CTOUHLIX BOR

Moa noouncTxoit paay MeTon M b
T HYCCKHE  CXECMbd nnyxcryncu‘(amﬁ OYHCTKH
(MCHHHH“KZI?GHMDN‘ICCKZI) CTOUHKMX BA1 JAHHOMD COCTABA. BOJ‘
MOXHKAg CTCRICHb YAANCHKA 3ArPRIHEHREA B NPOLCCCAX TPCTHHHON OMMETKM
(AOOUHCTKH) NPAKTHYECKH HCOTPIHHYCHA W OTPEACNHETCR  YCAOBHUUMMH
mm OUMIUCHHKX CTOYHMX BO3 B BOJOEMM, NOAJMH  BOAW H3
TCXHHUECKHE HYXAW, PEKPCIUMOAHOE OGBOAHCHHC MAH B  CHCTEMY
TINTBEBOND  BOAOCHAGKCHMA. [IpH  2TOM  AONMMM  YYHTHEATGCE  OKO-
HOMHuCCKHE COOBPaXERMR.

OCHOBHBIC METOAM OOYHCTKH W YCIOBHR WX NPHMCHEHHE MPHBCACHM
s tabn. [1.1.

Huxe PaccMaTpHBIKOTCA YCTAHOBKH AOOWMCTKH FOPOACKAX CTOYHBIX
80, BHOMOMMuUECRAE NPyAW ONHCARM B 12,

11.2. CetueTEIa DHMMTPL

Bapabaddne cetxd Tuna BCB ¢ GakTepuumanwmu aamnams 15-60-1
HCTIONBAYIOT B CXEMAX LNOOYHCTKH GHOIOMUECKH OUMIUCHHWX OPOACKHX
CTOYHKX BOA NCPEA PHALTPAMH C ICPHHCTOR 3arpy3xoi\ AN BBACAEHHS
H3 BOIW KPYNHHKX NPHMCCEH, HC X BO BTOP orc
I pon3IBOgHTEABHOCTL CCTHATMX BapaBaHHbiX ¢rm|n1pan K MHKpPOGHNLTPON
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Tafinuya 11 1. METOAM A00HCTXH rOPOICKME CTOYHBLLE BN OGAACTH HCNOALINRAKUE BN H
KQKTEHM QUEHRH

Meroael 06aacTu wcnane- | Moxasatenn, no Ko~
POTUCTEN | Haunuenue metoge [ | SORHHATO- | TOPMN ORPEACARIOY | 110, 0nqgume
OUMULEHHOK 801 | XXDER THBHOCTE 10~
ouncrem
 Gnarpo- Chuxeuve Co- Texuuueckoe XTIK, B(IK, co- Mepza  uc-
samee ACpaEHHE BIsCUiH- [MOAOCHAG KEHHE. |AcpaAHKWE KIBCWEH- | naARIORAHMEN
BEWECTS, NEMKC|COPAC A BOROEMLL, |HUIX BCUECTH, MH- | A0CYHILEHHBIE
apofiuoe  8rpa-[somu  Hymio|
opramaccans - | notiantewme 3ana- | ncme ofcasapamusam
envenmd, cow  momicMinx
qRCTHHNO Gae- [man
TCPMANKICKD 2arpea-
Acopt- Oumcrxa mopu Ta xe, & rax- XK, BAK. co TMocryna-
£ O PACTBOPEHIMY | K€ XOIRACTACHHO- [AEPXANNE  OPrA- |OuiMe M o~
OPFAMMYECKHE  CO-[MMTMEB0E  BOIO- | HUMECKMX BEULECTR,|QUHCTKY — CTORM
B coue- FRLETTOR T )
coe- ar
JHeHuE a30TA, Mu- u
HEHME BOfW MiThe- xpobioe 2ArpAY- |KQAAOHIMKY BE-
Baro kavecTaa enme weers,  Tlepen
HCMONK3OBEHMEN
ACQUMILEHHbIE
cToRM weol-
XOAWMO  06ena-
paxmeaT
Buo- Quucres  Boaw B cucreMax XIK, BIK, Mepea
ot Kn arpa3-

Y AHOOKHCASENBIX MO monocHab- |Hekse sona AQnKHa
Dpranmueckux b | wewus 6umn  obcxapa-
utects xens

Koary- Ouncrre ar Taxuuuecxoe XTIK, BOOK, Robaskn
mogra, opra- <o
BAOTRUME | 1nuccKmK, BIRCWIEH- [COPOC K BOROCMBI | IEPXENME KIBELUCH- |y Ty st
HMX.  KOAIOWAHBX WeiT selecTs, doc- |mpauecc  ocset-
nencets,  ocop- barw. opra- | aewun. Mocse xo-
HER  COCAMMCHME, [Husecxua bocdop, |srynapm
{6axrepuamsrara aa- locratoussse xowuen- | xoammo  1prme-
| rpaanerua TpaUsM Koe!
yrasHex
‘Qnm.‘rpol
Dacre- Quncree cr04- C O
tine HulX BOR OT naeepx-[BonocKaGkenne, |MAR, XTIK aTaumed sons
HOCTHO-BRTMRHBIX | COPOC A BOAOCM b HACHIEHD
BeugecTy rucnopogom. Tle-
Pea  Mcmanko-
saHuem a0~
[ousncrnme  so-
am  Heobxoammo!
[obexiapasusar
Tlemmuepanu- Onpecuenue Cyxah ocrator, Mengpanss
UM, NONHOE YA opra- | nanmmm
NENME BIBCWEHHIX | IMIOAHIIMK BOL | MAUECKMX BEWECTN | 18Th CEACKTHAHO
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lpodonxenue mabn 11.1

NHKpOBHOM a8rpRL-
newmw. 030~
WHpORaHHE YaarseT

el
cHaGxenne

a0

o

Meroms OnacT wcnane- | Mokasa e, 0 xo- )
aacTEn 308aHMa 10~ | TOpAIN OMpeRenaiaT
BTSN | e o | o SIS, | ISP | e
PR
T CTHIO, BRICOKOR
3 Men6-|crapocthio
c6poc 8 Mooeunt | pan, muxpoanemc- |dunurpaiia
T, wARpOGUOR 1a- |unbcieckaR K e-
rpaatieHme xgHnaeckof
| npoauocro.n
pu  naryuenmu|
s0mM mas numas
[nenansayorea
npyruMm meronami [mempan,gony
— nanyuenne sonel eHHuE ¥
nuTueacr RauecTas | nproseenenma s
| sanocHabmemun
Inextpo- | Jemwepanns- | Beesoaomwwe | Cyxoft octaror.| Ma momw me
A [, dactwanoe yae- |06nECTH  wenoMe- |conepmae yaRnswTCa
enne 0nanAa KO P Be- Be-
loprannaeckux  co- iuecTs. cneundmue- |mectaa  nesono-
|eamenit, muxpos- ckMx  KOMMOHEHTOR| remHOR KO,
Horo aarpazuennz. B MEMBpIN,  MMKpOO- | rpefyerca obuda-
coueranun ¢ ppy- nemenTM,  unepob- |rensnoe  ofexa-
MM MeTOnaMM — WO IPRINEMME  |paussaume 10-
|nonyaenme  moams |oumtuennues. cro-
xauecrna xo8
Mounsnt | Jlemmsiepanusa- | Tome Cyxok  ocrarax,| Tpebyerca
oGmen wnis, ynanenste opra- MuxpoanenewTs,  (oGaiaTensnoe
WANECRWE  npHae- cneuwdimuecawe Be- |oeriapamwean
ceid,  cooammenufl| wecTas MOHooBMEH- | ne A0ouNIEnHbLE
4 dacdopa, Hex £Man, MURpOG- | croRo Mpu
cuaxenne Mg pob- o 38rpmeMue | nomyuenuu o
O 3arpmakemn, B | nucrnenoro ave-
caver c cree wcnosway-
APYIMMU  METOARMM JOTCB CMQMN, A0~
— noayuense noj |mysmensue  x
nTesora xeuecTss |nprmenerino s
[ ncnocnaGmenm
Oxwe- Chumenne Teswuueckoe | XK, BIIK. co-| Mcxonmassons
aenme GprAMMuCCRORO  30-|BosiocHABMEHHE, | nepRatie Ronmus  Bum.
rpumMenwR,  MyT-[cbpoc B Banoems. - asne-

mecTn,  MymHOCTR, | ieHubix BewecTa
UBETHOCTE. WHAPOS- (1 pacTROpeHHux |
wor aarpeamchme, |razon. Ocofe |
ocTatounmse xane- | andmAnmE crey-

netcprenta, maaxu, CTB8 OKHCHMTENS &1 yaenums onpe-
npuasycy. B cowe- pracpens
TAIAACAPY MMM MC- |ormeneHmnmx |
TonsMH — noyae |npoayxon

e v memenar) [t |
Rasecrna npypobt




TMpodonxenue mabn 1.1

Meroma Obagcrn weniaan- | [loxasareu. na ka-

" . s0mauua ao- | Topmin onperensiaT
FOTTHCH | Hoamanenme Metom | A ey | Tloumeaaume
oumcTEM
Euanoru- | Oxwcaewse opra-| Cépoac s sono-| XIK.BMK, pact-| Mexoaueasona
weCRHE seutects, KMLRO- | ROANHE Gurre
pa o, 8307, oodarni, [EHoxHumaecss
xucaopo- no- jopt oc-|omnnaena
OM, CHHMEHHE CO- 8-
nepwauns mipewen- son
sewecra.
|coeannenna azora.
ocdapa 1 apyrux.

|Guarenmiax_aneneu-
ros MHKpo6Haro 3a-

masa 8 Ta6n. 11.2, a ocranpibie TEXHAYEGCKWE AaHALE NPUBESCHb
8 § 5.3, Tabn. 5.4. Cxema auasorMuHa MuKPOPWILTPaM.

Cxopocts  (uastpauss  cocrasnner a0 100 s/u, pasmep sueex
GapaGanno cerxu or 0,3x0,3 a0 0,5x0,5 mm. CHuxeune conepxanus
sarpsansomnx pewmecrs No sasech 20...25%, no BliKnamw 5...109%.

OmucTka  cetxn TCcs Xoft % sonofl,
mpomemich Gapabanwsie duarTpw nop pamnenmem 0,15 MIa ¢ uucnom
npomueox 8 ... 12 pas 8 CyTks, NPOIGIKHTERLHOCTRIO NPOMHBKH § MHH,
pacxonoM  npoMmBHO# sonw 0,3...0.5% pacyetHoR RpPOM3BOIHTENB-
HOCTH cerkn. I1 soga nocte BCB nopaercx 8
TOMOBY COOPYXEHHA nepea nep orcroi Bxx

" oTKA BCB na TCY  aBTOMaTHHCCKH B

SABHCHMOCTH OT nepenana ypnnuen sogw B GapaGawe m xaMepe, rae
ycranosacaa 5CB.

Taituua 11.2. TIPOKABORKTEABHOCTS THNORRX CETHETHIX huantpos, M'/c

Tunopasepw Sapatanos. ¥

Tuum drmrpa 15e19 | 15028 | 1,537 | 3228 | 3032 | 346
Miapobuap  MOB| 0.1 016 | o2 0.4 053 | 066
AR AoOTHCTRES
| SebewasconaBCs 05 | 055 | 05 | 125 | 148 21
MEXAHHUECKOA |
MM
Bapafaunna cerxa ECH| 0,42 0.62 0.84 13 2 25

™hea  duawtpom o
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cerxu A otan n v Mok
NAHMM € Temnepatypod soanyxa 2o 16°C. 3pamme Gapabanumx cerg
OGMUHO CORMEMAKT CO INANMAMH HACOCHWX YCTAMOROK, OBecneuMBay my
BOIMONXHOCTH CAMOTEYHOE NOCTY(LICHHC CTOMHEIX BOA HA GMABTPL.

MukpoduasTpt THna MOB ana Z00UACTKY GMOAOTHYECKH OuMILicy.
HUX CTOURBIX BOJ MPHMEHAKT B TEX CMY4asx, KOFAA NO yCnomMaM Clpoy
B BOACCM HAM HCMQIB30BAHME B NPOMIROACTBE AOMYCTAMA MCHbilag
F1yGHHA ROOUHCTKH 1O CPARHEMMI0 ¢ NOCTMMAEMOA HA NeCuiiwy
GuneTpax. TexuHMECkHe NaHKWE MHKPOGHALTINB MPHBEACHHM B Tily,
11.2 » ra. §, cxema — ua puc. S5.12.

CKopocTh  QMABTPOBAKME CocTamaser 15... 25 m/u, paaMep sucey
¢nneTpyromero  uanora 40... 70 mkm. Coacpxamsc B3BEMICHHug
BemecTs B ucxoanoh Bope Aonxmuo GuTh me Gonee 40 wmr/n. Tipn oma
AocTHracres xpEKT DUHCTKH No A3pemcHHbM Bemectaanm 50 ... 60% y
no BMKuoaw 25 ... 30%.

OuHCTKA  GHABTPORAABHONO NANOTHA NPOHIBOAKTCE  HEMPEps kol

A BOAOA, f podanTpaumio, Pacxal 1paMs il
BOON COCTABANET 49, pacueTHOW nx CTH by ¢

Tabiauya 11.3. Hucao pese pramx GaMPOS

Yucao Yueno
BapaSamnae FapaGansc
L2 - bosnx epa-
qonrpa | Pt | pcpee | SECLE | o | pero
Miocpoduun s Had | |BapeGasuse cotm Zlo 6"‘ [
Cmanne 4 2 Cauisse 6 2

anameTpom Bapabawa 1,5 m 3% — 218 ycrawosok ¢ AMaMerpom 3 M.
P 3ar A KH  OPOHCKOAMT APH  CKOPOCTEL
HCTEUCHHS CTpYHM OPOMuBHOA sogsl 1 ... 1,5 M/C W npw uanope moau B
npampBHOM yerpodcrae 0,06...0,12 MIa,

[pd NPOCKTHPOBAKMM CTAHUWH AOOMHCTKM CTOMHBIX 8O MCTOION
ajpauMd W (PHABTPAUHM NO CTYNEHYATOR CXENE A Kauecrse nepsof
CTYTICHH NOOYHMCTKHM MOryT GuiTh npHMerens mukpodmasTpu. B riom
Clyya€ Ha BTOPOA  CTYNCHM NOCAC  MUKPOQMALTPOB  NPHMCIHWKIT
ajpupyemue ¢mabTpw.  Yecno  peacpenmix  OapaGanumx  cerox ¥
MEKpOPUALTPOR NPUHMMAOT no tabn. 11.3.

11.3. OuneTpu € ISPUMCTON HIrPYIKOA

Dae poouncrke 1 Quastpw o KOHCTRVE"
UHA: OIHOCTORHKC, ARYXCIOWHEE, KaPKACHO-3ACHIIMHE, ADPUPYEMHC W
€ maaBanmed (W1AcTHaccosoR) 3amyakofi, KOHCTPYKMHS OAHOCADIIH N
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Puc. 111, Cxema CTRHUMH J00NHCTR M CTOMHBIX 801 C
MALTPORIHEM:
2

aTRCACHUR npomLIRNAR BTk 4 — oy
6~ Accuanun Sachinma; 7 — RO TpoM

801y e I — pasHinLIA MIpTc,
moR sanst; § — oTROA i Tom

# NBYKCIOAHEX GWABTPOB AHAIOTHUKA (MABTPAM, DRAMCHSEMEM B
BofocRabxenmi (cM. § 6). OCHOBHMHIC TEXHHUCCKHC NApamMeTput pabors
PUILTPOB J0QHHCTKH TOPOICKHX BOA NOCAE GHOCHHCTKH MpHECACHH B

. 11.4. Pacuer xOHCTPYKTHBHEX JACMCHTOB (JHALTDOR NPOBORMTCH
@raacko § 6.5. BeeneHHe KOATYNSMTOB (CEPHOKHCIWI ANOMHAHKR)
6P IMALTPAMM  NOIBONGET AOTIONMMTEABHO CHH3HTH COREPRAHKE
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OPraHHUCCKHMX, BIBEMCHHEIX BEWECTB W obuicro docdopa. Cxema Cranwin
JNOOYHCTKH  CTOYHBX  BOX ¢ (UALTPOBAMMCM [A3Ha Ha pnc. LL.1.
MakciMaaeHan KOHUCHTDAUHE B3BCIEHHBIX BCMIECTH B CTOMHOM BOAE HA
sxole 8 Guibtp 20...30 wmr/n. Bce duabTpu  pacnonarawr 8
OTAMAMBACMBIX 3NAMHSAX.
KapkacHo-3acunkoi  ¢uaetp (K3®) s8a3€TCa  PaIHOBHANOCTLIO
MHOMOCoAHu X ¢unbTpos. Cxema aawa ma puc. 1).2. TMorepn wanopa
npn ¢unbtpanun 8 K30 cocras-
“ asor 2...3 wm. Jocrouncraom
KAPKACKO-3acHNHaro  duabTpa
i~ SRNAETCA MOBHWIIEHHAY TPA3EEM-
KOCTh 3arPy3kH  (NPOAGAXKHTCAb-
HocTh  manTpoumkaa 20 w),
xopowee Kauectho QHMAbTpaTa
npR  AWMCOKHX  CKOPacTaX
GuabTpaumn k aemesue Puastp-
youwe Matepuand. K30 wmoryr
HCIIONbIOBATECH TAKKE B KAUCCTAE
ACHUTPHONKATOPOR ANR yHadeHHd
a30T2 H3 CTOMHWX BOA.
A3pHpyemue dHabTpR
OKCHMIIOP pekomenayorcs X
MCNONB30BAHMKY HA  CTAKUKSX
DHIMKO-XHMHYECKOK  OYHCTKH
CTOMHLX BOA B Ka4ecTBe COOpY-
*eWmi 2-H cryncnn. Onu obec-
neYnsaioT Jagepxanuc
BIBEMEHHEX BEMECTB K
6HONOMIYECKOE OKKCTEHHE pacTaa-

2 9
Neparsum fpadui

o
7 — 1py6onposen nn oW ORI un duAuTys § — K-
mﬁ*midfrﬂlmKMWvﬁg‘m-hut— PEHHEIX  OPraHM4ECKHX  3arpaa-

oT303x npavtauicH eazs; f — cudbere; 10— prmite "
RACAITENuntn CmETHA UK BOBAAI RIIAY I HCHMA. Cxema buabTpa

npuscnewa ua puc. 11.3. Pacxon
Bosayxa Wa aopawmio 3 M%/m CTOMMMX BOZ B | Y, NPOIDAKHTEALHOCTE
uibTpounkna 24 4.

DnapTpa ¢ NA3BaAOWER 3arpyaxoii ®I13-3 w DII3-4 obecneunsawot
TAKOH x& 3DQEKT OUHCTKH, KAK W QUABTPR C ABYXCOWHOW 3aTPYIKOK.
Kak duasTpaumua, TaK v npOMBBKA 3arpyiki NPABOSATCH B HWCXDARMIEM
notoke aoau. [loTepe wanopa nps GWILTPOBAMHA cocTaantT 1,5 wm.
MakcHMaabHMA  yponcHs BOAR  (YBmax) K KOHUy PHABTPOUKKID
cocranager 1,5...2,0 M BWIIE NOBEPXHOCTH 34TPY3IKH, 3 MHHHMANBANI
(YBmin) & koBue npoMuakk 0,5 M. [Tpoaonxnrentkocts duasTpoumcin
12...24 vy,
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FrapoasTOMaTHIECKHH (HALTP ¢ Naasawwed 3arpydkod (ADIII)
opencrannen w2 puc. 1.4, OuneTp Brmouaerca B paboty B MOMERT
HAMQNHEHHE KOPNYCA HCXOAROH BOAOA 10 otmeTkd Zcp. [locne ynanemma
B03ayx3 u3 cupoRa QILTETPATA M NPH YCIOBHHM NOrPYREHWR BO3AYUTHOW
Tpy6xu non ypaBeAB BOAM B
cHOHE  ONOPOXHERUT  CHLhOH
$uasTpaTa
RaK cHhOH. Y pOBEHB BOAW B
$uabTpe nepHONHuECKH ABTO-
MATHUECKM Mafact, 3arpyaxa
orongerca M ajpHpyerca, a
3ateM QUALTD BHOBL JANAAHK-
erca sogo#t w T. A. C Haxon-
NEHHEM 3arpRIHEHHNA B
$unnTpe ypoBEHB BOAN
TOAHKMAETCR A0 OTMCTKH Zmax,
# GHILTP BHBONMTCH HA OpO-
MhBKY.  [1pOACAKHTENBHOCTE
¢ansTpounxna cocramaser 24

.12

HocToMRCTEOM  DHARTPOR
A®T3 nangeTcd NPOCTaTa KOK-
CTRYKUHH, ATCYTCTBHE NPOMKB-
HH X Hacocos H
3aN0pPHO-PCryAKPYIOWIER apMa-
TYPH NpH BHCOKOM ahdrKTE e B e
ONHCTKH. yerpoiiaras, 11— cudmH onopoeweicn; 12 —

Mpu 6uonormueckom ofipa- st
CTaAuH BHALTPOR € JEPHHCTOR
3arpyaxoil, Hx KH ( OIHH-TPH Pa3a B
Mecgai) npoMaiBaTh x10pHOH Boaoi. Tlpn 3TOoM pacxoa x1opa nonxeH
cocraears 150... 300 mr/n, a apems moanedcrang — 24 u.

11.4. MHNOPHHANRTPAUHOHHRI® H INEKTPORHANHIATOPHMIE
YETaHosKH

YabTpadmaptpauns — MeMEPAHHNI npoLecc pasacicHEd PacTROpOS,
OCMOTHUECKOC [ABJACHHE KOTOPMX Mano. Meroa wcnoms3yetca apu
OTAENCHMM CPABHHTEILHO BRICOKOMOJEKYARPHBX BCUICCTH, B3BCWICHHBIX
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HACTHU, KOAIORAOB H ApOoBOXKTCY npu pamscesm 0,2 ...1 Mila.
XapaxTepucTaxa yasTpad: o (YAM)
npusenena a 1aba. I1.5. Cpox cryx€m mesGpas [ ...2 roga.

H aamau THNA opu peccs ¢
NAOCKOKAMEPHEMH (WUILTPYIOUINMH JNCHEHYAME H ANNAPITH C MEMG-
PIHIMH M3 NOTHX BASOKOM
MAnOro  nMamerpa (45 ...
2000107'° w. Cxemn paborn
annaparoB  umoryT  Gerrs
ONAO0- W MHOTOCTYmERHa-
TwmA (puc. [1.5). B amyx-
CTYNEHUaTOl yCTaHOBKE H3
1. crynemm ocymecreiaser-
ca npoyecc xoH-
UEHTPHPOBAHHE, 3 HA 2-F
— NOOYMCTKA PUALTPATA C©
UefK) €M MOBTOPHOTOD

P 15 S o e e B CH ou-
1 — panerp 2 — patbovmn evmoce: S — tagac | crynenm; 4 — an- nycxasrcs yasTpadRALT-
T T s nnigers Foprat oo PAUMONMHE YCTAHOBKW Ha
! nonwx sonoksax  YI1B-6,
TIPOHABOIHTEALHOCTRIO no
¢GuwrnTpary 1200 nla,
MBKCHHMhHOE paBouee nae-
Aenme 0,15 Mlla, maomane duasTpanuu 6 wi

Wa croumsx BOA, NONRCPraeMHX YAATDA- A rHNEpBPUALTPALHOHHOM
OuHCTKE, nanmuu BHTh ynanens B3scuicmwe semectsa. Kpome Toro,

HE yerca OAd OYHCTKH CTOYHWX
non. conepmamux Cyabhar win KapbOHaT Kanbuus, KOTOPHE B NpOLEXCE
KOHUENT MoryT 3 nepex pacrsop. Buna-

nchme CaCOy wOXeT 6biTh TNPEIOTBPIMEHS NYTEM TNOAKACNEHHS
obpabatrsacmod Boak 20 pH =5.5... 6 win macaenus B see naampoc-
tparos 20 mr/a.

MunepduabTpauds (oBpaTHER OCMOC) — NPOUECC PABNCTEHAS PACT-
BOpOH fbmu.. uepes p nopuni Jol OUAMCTPOM
okato (0% M NPONyCcKaKT MOACKYAH BONW, MO HEMPOMALAEMH AMA
FHAPATHPOBAHHMX HOHOM COMed KIH

Y
C Hannenne 71 annzpaTos NPH KOHUEH-
Tpaumm coaed 2... 5 r/n cocramnser 0,1 ... 1 MIa n NpH KOHUEHTPALAK
conefr 20...30 v/n— 5... [0 MIa. Toamuna membpan 0,1 ... 0,2 MxkM.
Hx xapakTepuctxa nana a Tabn. 11.5.

Ha puc. 11.6 npueenena cxema annapata tana apuastp-npecce. On
COCTONT U3 ANOTHO CIRATOMD MEMRTY NEYMS METALMMUCCKUME Gnauuamy
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Tatiuua {1.3. XAPAtTE pucTRER wempan

[povasongens- | Comamosocm, Cpemadt
Mapsa worbpmuu | HoCTe, 8/ cyr % ml;ﬁ_ nop,
P
0 —
% —
9 —
s -
- 50
I5£285
- 125+25
- 175225
- 250%25
- 300

Tlpuueda hise. Byees Mosapee y s duini RINONHE Mewlpdh EALmer 4a 10,
0 MCoPAHM MAITYCEAIITCR 8 MK POM R

Habopa MIOCKHX (PHALTDYIOIMX INCMCHTOR, UCPERYIOMMAXCE C TOHKMMR
nNapoMHTORLMK apoknaskamu. OWIBTPYIOWHA 3ACMCHT TIPEACTARARET
COGOR  ONOPHYIO BHHHILNACTORYIO
NIICTHHY €O (MEAL0 A9 OTBON3
GUALTPATA, NOKPHTYI0 C OBERX
CTOPOH  APCHAMHOA CETKOR  H 45 hd
membpavamu. B CHI™ smnycxa-
torcs yctauomrr YT-1 w ¥T-10
C anoapatamM  THNA  «puaeTp-
apeccs LA ONPECHCAHA COMOHO-
2aTOA  BOAM TENLHO-
CTI0 1O d»mnga'ry COOTRETCT -
scuno | v 10 M /cyr.
Onextponuanmwa — nponecc
cemapayAR MOHOR COACH, OCyme-
CTRASEMHA B MHOT
MEMEpaHHOM  anmapate  {(anexT-
PORMANK3ATOPE) mon  AelcTRHEM
TOCTORHHOND 3MEKTPHUCKKOND To- =z
K3, HanpamRneHAora y i i
AEPHO  DAGCKOCTH  MeMbpaH.
MembpaHhl H3rOTORISIOT B AHAC
ru6kux MACTOR  OPAMOYTOABHOA Puc. 11.6. Mm.p.”u,.. dwbTp-npecce;

GopME M B BMAC PYNOHOB W3 l—anz-n naacre 2 — st oones o
TCPMONIACTHYHOND e T o anron <. cnimaremlie
Csgiyomero  (MOAHITAACHA, € mApANAETLHYIM AR UEL
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M ogp) W 9 x cmon (KY-2-8,
IAI-10MT u zp.).

OvecuccTBCHHME  ATEKTPONHANHIHWC ANNAPaTH NOAPA3AEARIOT  HA
POKNAROUHHE H NAGHDHHTHEC. XapaKTCDHCTHKA IMEKTPOAHAMHMIMLX
yCTaHoRok npHeeaena B Tafn. 11.6. Cpok cryx6u membpan cocrasaser
J3... 5 acr. ONTHMANBHAT OfNACTE NPAMEHCHHS 31ERTPOAMANHIATOPOE —
fpH KOHMUCHTPAUHH CONEW B CTOUHOM some 3...8 r/n.

Hanpaensemas Ha ycTanoBky Boma nomXHa npW WedTpanshom pH
OTBEMATL CABAYIOMIMM T BX BEmECTR
<15 mr/a, xecrrocTh ofmax <40 mr-ake/a, xcncao ofmee <0,05
Mr/a, mapraseu <0,05 mr/n. B ONPCCHMTCABHKX INEKTPOAWANHIHKX
YCTAHOBKAX NPHMEHAIOT DPALAHUHLE Cxemw, [Ipd Cyrowsom pacxoae
crounux Boa Gonee 300 ... 500 M” cumTacTCH UCAECOOOPAIHEIM TIPHMC-
HEAHE TEXAONOTUUECKHX CXEM TPIMOTOMHOM THNA.

TloaydeHnne B peayaAsTate rHnepQUALTPALHA WM DAEKTPONHANAIA
KOHUEHTPHPORAHHEE OCTATOMHHE PAcTBOPH KANpaBNiIOTCH HA pereHe-
PAUMI0 4Nd WABNCHEHHS W HCMOAB3OBAHKA UCHHWX npHMeced.

11.5. YcTaHoBKH NeHHOA GnoTaunn

TMennan GAOTIUHA  HCNOABIYCTCR A% AOOWHCTKH  GHONOIUUCCKH
QUHIMENHHX TOPOACKHX CTounnX Boa or IlAB, maseme#umx H
opranudeckax Bemects. OQHOBPEMEHHO C(TONHAR BOA2  HACKHIIAETCH
pacr Ipn atom ¢ n y eTcH
¢ 2...8 Mr/a B HcxonHoA Boge Mo 0.5 ... 1.5 mc/n  ouwmenwoii Boge,
CHHXEHHE B3ACUIEHHWX Belwecra cocraanser 45... 55%, BI1Ks — 50...
60%, XIIK —55...65%. CxeMs BapBOTaXHOR YCTAHOBKM TEHHOH

¢aotaunn  npuecaera Ha puc. 117, [lam 6apbotaxa mpHMEHSIOT
MCAKONOPHCTHC 20paTophi. (CHOBHKIC PACUCTHBE NAPAMETP COOPYRERHH
nenHoRt  ¢notauHn npeeeaen B Tada. 11.7. [lonGop BewTwnsTOpa

NPOW3HONAT MO YACOBOMY PAcXoAy BO3AYXa, NOCTYNAKMIENO HA YCTAHOBKY
4epes adpatoph.

KonnuecTso XMIKOCTH (NEHHOM NpONyXTa) NOCAE rAUICHHE RCHM
cocrasaner 0,3...0,5% ofrbcMa oBpaGaTheacMoi aogk. Oka ofpaGaThi-
BACTCH COBMECTHO C OCAAKOM CTOMHMWX BON Ha BAKYYM-(IIbTPax ¢
nocregywomed TepMH4ecxoin cywxod, KpoMe Toro, nesnmit nponykT
MOXCT GuTh NOAREPIHYT CXHrAHMIQ MM BOIBPRMEK B a’porcdke (K
HanHupan GHoAOrMUECKH smarkixs [TAB),

Toa coopyxeans neHnoR GaoTauuH MOryT SwTh nepeobopynoBaHL
CEKLHH 2IPOTCHKOB WAH KOHTAKTHHE pesephyaph.
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Taimug 11.7. PRcrTmue napsctpa: coopymenmh sexnok guacrasum

Tapamerpu Beawoua
Y e tainch pACRON SRV TA 8 | 44”1 /14" 35.4
Hurrescanmiocrs Gapboraa, 1>/ 60 35
lMpomanressnocTs fapforn xa. seas E
Palouns Sac0TR C208 M. M 1.5
Pacxan soaryxa:
unm@unrpomynn-m-y alraen 100...120
s, Wt 10..20
Taoaocrs e, e/’ 21..26
CocTaa OEHIOR0 APOAYRTA, /X
e inerme semecTa .
BIKs -
XK
|_mas

Puc. 11.7, yCTanoRKS
:_wm-nmnm-pz_m-s—:m: e cxorora sy {—

i =3

4 aren ool saGE $—

Tanmonmom pespareps

11.6. Koar u

¥

{IpHMCHCHHE MMHEPANBHMX KOAFYNSHTOB OGECTEYWBACT TOOHUNCTK Y
6uonormueckn xwmuennux CTOUMMX 808 OT rPyOOAMCNCPCHMMX, KOUI-

BHIC YARPHBIX

OPravA4ECKHX nemm (ITAB, gereprestn M ap.), docaroe, drropuace.

flpn  ROGABACHHH X MMHEDATRHEIM
266
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OPTaHIHECKAX NOTHMEPOS B MANWX Aadax (Ao 1,5 wr/a) — noswmaerca
HPOCXTHEHOCTE  XOATYASUMH SCACACTRAC YKPYMHCHES XAONLES EIABECH.
Hcnoasaosaame namuatesTpomTos B koHncuTpausn 10...20 sr/n
obecnequmacT Ty xe noouumy UTO R MHACPATRHEIC KOArYNAHTH, KPOMC
uanncuenns docdatos B Gropuaos. Joau prarenTos # bdexT A00URCTER
CTO4HBX mOA npusenehn s Tabn. |1.8.

KOoary BeuMOHHEE YCTAHO8KH COCTORT B2 cMeortenelk R coopymerud

RR oC BOIW dwmtpa, Grotaropu e

ol ). Mpn XFOBLES AEPEN  CORIPY-
o npenyc; gamepy X

! TENBROCTh  NPCh nonm & cuecrene 0,5... 2,0 wun, 8

m-epc xnonseobpasosanig — 20 ... 30 mun.

¥ npu cBPaCE CTOYHBIX BOX B
©010CM Ha OCO0O0 OKPAHIEMBIX y4iacTKax WIH NpPW MOBTOPHOM HCTIONh-
30BAHHH CTOYHEX 801 OCHOBHWM COPOCHTOM SANMCTCH AKTHRHMA YO
(PanyABpOBAHEGIA  (paiMepu wacTiil Gosee | ww), MOpOmKORH A
(paaMepu wactuy wesce 0,25 ww). Xapasrepucruxa akTWBHLX yraed
naua m va6n. 11.9.

Tofinusa 11.9. XAPAKTCpucTMRS AXTHRHME YTACR

Ocuoaion O6uph Yaemeag | Micrmuses TNoarms
Mapra yrna | (Gasee 90%) | yneawmust owamy . eMrgeT,
e | s | wousn | . | oo
P, bt o fr neagnop,
m /e
AT-2 3] 2 0.6
BAY 57 14 .5
AP-3 ) 1,95 [ %)
KA  (nopat- 1o 2) 10
Htt)
KA (nanorud) 0.04 0,12 4 - —
CKT 1.5..27 0.9..1 108 = 0.98

B npouccce ancopbUMORKOR NOOYKCTKH AKTHBHWA Yronb ynanger wi
BOON GMOXHMHHUCCKH HKEOKHCICHHME OPraHRYCCKKE BCUIECTBA, MMEPO-
KOAKUECTRA WOHOB TIREMNX METAANOR, PANHOSKTHARGIX HAOTONOB,
rAOpMAa PrYTH, codek Cepefpa, X10pMAa 3010Ta, OCTATONAWE x71Op,
aMmoHnAHWA 330T, GIKTEPHATREME H APYTHE 3arpLIHCHHY,

OCHOBHEIM KPHTEPHEM ARCOPGUMOMHBIX CBOACTS ANcopbeTa gBngeTcd

pMa  ancopBuHu, AARHCHMOCTE  AKTMBHOCTH  AZCOP—
6eHTa OT KOMUCHTPaUMK amcoplara B  ycnoamsx PIRKORCCHY  (IpH
MOCTOSKHOM TEMNEPATYDC.

ek THBHOCTE cophi 4 C KOHGERT-
pauxi copiRpyeMux nemlxrn B HCXORHOA BOAE M C YMCHBIICHHEM
TEMAEpaTyps B0OM.

MpumensioT  ancopbepul  ABYX THNOB — ¢ IBMXYMCACE W Re-
noaBRAXHOR 33rpyakoR. THNHYHbE cxemuat paboTe ancopSepoB MPHSEREHM
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ua puc. Ilﬂ Axop&ew € DBAXYmENCE 3Arpy3ROll PUMEHAIOT MA
HOCTM (1M MANOM  COSCPRAHMK
BIRCUICHHWX BCMCCTA B HCXOawod sane. Ha  epynHsix  crammmsx
NPHMEURIOT OTKPWTHIE yranphue GaasTpe ¢ sucotolt 3arpyasn 1.2 M
A epyosocTaio 3eped 0.8 ... 5 m. Ckopocte noroxa soau 4. 10 m/u.
MNMorepw wanopa cocrasagirr 40 ... 60%, BucoTH 3arpyaxu. OpueATMPOBOU-
B0 NPUHMMACTCR, WTO | Kr yraa cuumacr ozano 0.5 £r aarpsancusé,
oneampacuux no XMK.

Prc. 11.8. Trinroos: crovads pabor acopbcpos:

'
_._..-_-..?qm shcopfepu ¢ -w:'-lqn

Copfnuonnas ouscTka MOXET GWTh PCreMOpaTHBHON (M3MIEUCHHKEC
BCIIECTBA y'rnnn:npym) HAH ACCTPYKTHBHOE (HABICYEHHMHE BEMECTBA
2 pe AKTHBHBX  YrACK MCOQALIYIOT
‘r:puuuecxuc. XHMHUCCKBE AR GHONOTHUCCKHE METOM.
flcrxaneryyne opraEKueCEHe
Typron mecopSusch soaxyxom (120 ... 140°C), aapos (200 ... 300°C) wm
MoK ra3amn (300 ... S00°C).
Tipr XHMHUCCKOR PETEHEPAUAN OPTAHHYOCKRC COCAUACHES YRANTIOT
OPOMEBXOA PACTBOPAMH KACNOT HIM mEAOHeh.
Buonoruucckas cocToar 8 IECEOM OKBCEHNY
opmuuuor_u.x pemecTs B Teuenue 10 .. 20 4.
B 6uocopbepax coueraiorcs 6Gronorueckah B opbuKolHHA METOIE

OUBCTKR, OPOMC 0 cnoe kT ye-

na.Cxema ycramosxu 3Ha Ha puc. 1.9, Pesepmyap 3anatnes nsyms

croamn  copbuspyomeR 3arpysEw: MIKHEA CAOfi NCCMIOOXMXEHHMA,
— ymnot i soa4 — cun3y smepx. O

DBMXEHHE BOTW B WMXHEM cnoe 9 m/u, v sepruem 3.5 w/a. Tlo
taunuM BHHM Boarco (LUseuom B. H.) ORMCAMTOIBHAS  MOUHOCTD
Guocopbepa no BAK e [,6...1.8 paza n no XNK 4.6 paa ewme
OKMCTATENBHOA MOMIHOCTH B pb

yrons ue Tpefyer oraeamioh pereAcpauMM.

no




20 ) (b e B

Mllﬂimmmlmm
1—Cwd mecnnmol wrpyses: 1 — spEEOo Gacree 1— —I..n-l-y’.zz wmeen
" 3 opoace; 7—

—ommz

- s

117, MonooSmumanie ycranosks

HosoobMennan copSuma — npouece ofiMeHa mex1y ROHAMM, HAXO-
ASTOAMECA B CTOYHOH BONE H HOHAMM, PHCYTCTBYKNIMWH H3 OOBEPXHOCTH
TRepaod  pasel — AonMTA. METON OPHMEHZIOT ANk rAYGOKOA OuMCTRH
CTOMHHX 801 OT WMHHCPATGHEY K OPrAHHHECKHX BOHH3IHPOBAHKBIX

A w [T P HCOOTbIOBAHHE
ommenHoH 801, CTOUAME BOAN. NOJIRICMHE HA YCTAHORKY, HE NONXHE
cepxate: canch — camme 3000 wr/n, m3BCWCMHHX BEMECTS — CBHImE
8 wr/n, XMNK ke goixsa npeswmmars 8 wr/a.

B xauecrse ecxue H
BCRYCCTBOHHEIC ANOMOCHIMEATR, T
MCTRNI08, TAKKE HOHWTH, AONYHCHHEC xuuuuacxaﬁ obpaborxofi yr:u

m




UEATIONO3N U AurHHHA. OCHOBHNMH MOHHTIMH SBARKOTCA CHHTCTHHECKME
HMOMOOEMEHHBIC CMONAI.

Pa1IHYaOT CALAYIOLAHC BHIK MOHHTOB: CHARHOKHCAGTHBIC KATHOHMTH,
CABOKUCAOTHHIE KATHOHMTH, HOHMTH CMEMIAHHONO THMA.

B taba. 11.10 npuscaesa xapaxTepHCTUKA HEKOTOPHIX HOMHTOR.

Tubhruya 11.10. XapasTepuciuka HOMwTOs

Paneq sepeh. OGMERKAR SHEACTS, £-DEB /W
]

o Na- | 00S0.%
eaTHONM
POBAHHM
Kamnohurw
Cyasdayrans CM- 1 N 400 —
Cynspayrons CK-1 350 -
Kamnouut Ky -1 300
Karnouur K¥-2 800 -
AnHOHHTI
AH-20H — 100
AH-18-8 “ - 1000
AB-17-8 800

[Mpouecc Honworo ofmcHa, AKIIOYARUOHA uCPEAYIOmMMECH  CTANHK
COPSUMM M DEMCHERALMM  HOMMTOB, OCYMICCTBASETCA 8  Aanaparax
(PuabTpax) CKOro s pepi aeiicTaHg. B wanopHom
PuabTPE NEPMOAMYECKOND  ACACTAMA BHCOTA COR MOHMTA COCTABANCT
1,5...2,5 M. Cropocts cwawTpaunu 8...20 wm/4. Percsepauns
KATHMOHATOR OCYWECTRARETCA NPOMNBKOA KACAOToH (H-KarHoMHT) Man
PACTBOPOM NOPAPCHHOA canu (N2-KATHOHHT).

Nas yaanenus 23aTa  wehee Th
NPHPOAKM  MOMOOSMCHHMII  MATEPHAN — KIMHOATMATHT,  KOTOPMIl
OTHOCHTCA K KJIaccy Oeosntos. [lepea 0ducTkod Ha ummnnulofmmuux
unbTpax ¥3 CTOMHMX 80a YA2ARIOT B, scwectaa. O
EMKOCTB 3arpy}m KInHONTAAOANTa coctasamer 7 ¢ NHY /m— #an 300
r-35ka NH4*/m”. Bucora 3arpyskn we Mence 2 M, cKOPOCTh QUAbTpaLuy
5...7 M/u. B,onyr:rnuaﬂ B HCXOJHOH BOAE KOHUEHTPIUHMH AMMOHHHHOMO
aloTa We panxHa npeesimate SO Mr/a. BWKT YAAIEHHR C€ro HI

KAHHONTHAQNHTOBMX dmnbrpax cocranaset 90 ... 97%. [Lra peremepauun
arux GuanTpos Henaneayrr S ... 10% -nuit pa(.’rnnp KAOPMCTOrD HATpUs,
yreabuwit pacxod conn 380 r/r-axn obMenHol eMkocTH (1 5-kpaTHmi
Wa6wToK). [TposonxurearnocTs percucpaunn 1,0... 1,5 u, nocne yero
aarpy:xa OTHRBACTCH BOROW B TedEHHE 1 ... 2 4, YACABNHIA PICXOR BOON

5w HarpyaKu,

(.‘n,._ pet it pacTeop ¢ ugabio naampuom ero
HENOABIOBAHMA  BOCC ] BOIAYKOM B

weaouHoll cpeae. Pacxoa wenous ans noncncnml pH ac 10,6...107
m2



cocTanager, 8 _{/r-oxn OBMCHHOR €MKOCTH, PACXOfl BA3AyX4 ANS OTAYBKH
— M7/M pacTeopa. BmnensiomMicR w3 PacTEOPA aMMMAK CIEAYET
NOTIOWATL PACTBOPOM CCPHOR KMCIOTHW, B peaysnbTate wero obpaayercs
CyabBaT AMMOHHE, KOTOPW MOXKCT ObiTh MCNQNR3OBAH B KAYecTHE

Puc. 11.10. Cxema QUHCTEH CTONHBIX BOA OT 23078 HA
Srnspax:
1— nagsas aone macne sonoki nocae s 1 prmes wpy.
manadl RARROTTRIGANTOM: ¢ — oNTRRTHMIR pexybyay; $ —OTBOn GINcnoR motas d — poeparey 10A-nara
s a9
X HORPOID FPaNcHNE ANPNCTOM HATDAR; 1d — sxeictop; 11 — Nonse sarton) sagu; 12 — cotecarems; 19 —
:

i 12

4~ mogamn motym; 1 — pestpayep 10%-mor oo

Tpa, 6 17 ey 18 creynun 13 o onaln

» IPaaupIIG: X — RTANETER: 2 — NOJAA POKTIHORNARNONO PAcTECDM AGPRCTOND SXTD: 22 — OTRGA OCAILRA BN

octacmunasine; Ll — dboopbepet; 24— MORA Assustno- a0 Ry LIROR e 11 — NORANA CEPMOR Kacnofhe; 36 —
rrach 21 — amaan o6 ammaouns

yaoGpenus. Ha puc. 11.10 npueenena cxeMa NOOYMCTKH CTOMHMX BOJ
OT aMMoOHMAHOrO a30Td.

11.8. Ycranosks OoMMcnenus

B Ka4ccTEE ORMEINTCACR HCMOALIYIOT O30H, XAOD, HKOKCHA XA0pa,
nepmanranat kanus w ap. Q3CHMPOBAHME TPH AOOYHCTKE CTOUHEX BaR
NPHMCHEKOT A8 JOOKHCICHMS  OPraHWYCCKMX  BEMECTH, AE30A0PALIHM,
obecu) "

10—1%1 2713




Onucaune 030KaTopos ang TBa AYMHOA  CMCCH
npuzoauTca B § 7.3, TaM X gaHb TAPAMETPH OPOUECCE OIOHWPORAHME,
Ip# KCTIONB30BAHMK XA0PA NPH OKMCNEHHH Ang crumenng XK ua
{ mr/a veopeTuueckn Tpebycrcs 4,43 wmr/a xaopa. Xiopiposawue
yoeauuusact va 209,  COACPRAMMC BIBEMCHHWX 4ACTHU B BOAC 3a
cyer pax  pacT [: nox AeACTBHENM
x.nopgon cycneusuposanHoe cocroguue. BI1Ks canmaerca 8 cpeasem
35%.

Ha

11.9. Ycrauomnn 06e33apammBaind CTOYHMX BOS

O TCA  XMOPOM, (MDOXAGPHTOM HATPHR,
naay H3 MecTe B 3nCKTP » KA OpAMHM 3MEKTPONHIOM
CTOYHEHX BOO. l'lpou:aonrrneunue CTOYHHEC BOAN MHOTAQ ﬁﬁ]lﬂmlh“m
030KOM.

PacuetHad [03a aKTHEHOrO X/10pd TNPHHMMACTCS B 3ABMCHMOCTH OT
TNPEAMECTBYIOMEA OUMCTKH CTOMMHX ROA: TIOCAE MEXAHWYECKOA OMMCTKU
— 10 Mr/n; nocne mexaHuuecKOd OMHCTKM TipH odwpekTe OTCTAHRAHMA
cewme 70% M HCHOIHOR BHANOMMMYECKOR OuMCTKA — 5 Mr/a; mocae
no;moﬁ Buonarnyeckof, GuINKo-XHMHUCCKOR W fayBokod auucTkM — 3
Mria.

[Mpu 3tomM B obcasapamcnnoil BOAE nOCIE OHOMOIMMECKOH QUACTKH
COAEPRAANE KHUIEHHKX NATOMEK A0MXHO OuTe Mexec 1000 8 | 1, a
yPOBEHB OCTATOYHOMD X7T0pa He MEHEC 1,5 Mr/i Opu BpeMCHA KOHTAKTa
30 mun.

KoMnacke coopyxennii una 06C330PAXHBAHKA COCTOMT M3 YCTAHOBKM
18 XMOPHPOBAHNY, CKTANA XNOPA, CMCCHTENR W KOHTAKTHOIN PE3epayapa.
XaopHoe XO3AACTBO A0AXHO OGECHCHWEATD BOIMOKHOCTb YBETHUEHHR
PACULTHON 1036 X10P3 B 1,5 Pasa 6e3 WIMEHEHHH BMECTAMOCTH CKA3N0R
AR PEATEHTOB.

YCTaHoBKH N4 XNOPHPOBAHHE AHAIOMMUHG YCTAHORKAM, TPHMCHSA-
eMHM 08 06C33paXHBAHMR NPHPOIHWIX Boa (cM. § 7.2). 3zouns
XA0p3TOPHHX ¢ xaopatopamu tna JIOHUU — 100 K, ofmennHeruwe
CO CKAAAOM XA0P3, HMCKT B 3IBHCHMOCTH QT RPON3BOAMTEARHOCTH MO

XA0py ChAenyoomue paiMepn (taba. 11.11).
Tabiauya /1.7, PaIHEpH xA0paTOPHMX
Pacxon 240ps. Paameph aamma, 1 Pacxon xnopa, PRIMEPH I1BHHS, M

xr/y xr/u

2 6x12 20 12527

5 12x12 25..3%0 12x30

12,5 12x18 50 12236

CMeCHTENM Mfopaigesiar w3 TPH THna: epmosue (1pk pacxone

cToumnx Bog A0 1400 M fcyr), ™na norxa [lapmans (puc. 11.11 u
Tabn. 11.12) ¥ C DHEBMATHYCCKHM WIH KHM
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8 BHAC EMKOCTY  (BpeMs npu Mac pacxone
10... 15 som).

KOnTakTHble pe3epeyaphl NPOCKTHPYKY B BHAC HC WMEHEC gEyX
OTCTOAAMKOB 663 CXPEOKOB HA BPeEMY NPeOHBAHHA CTOYMHX 8aA 30 MHH.
Tlpx 3TOM YYNTHRACTCE W BPEMS NPAITOK3 CTOMHMX BOR 8 BEITYCKE.
Paidmepnt THNOBWX KOMTAKTHWX Pe3cpayapas NpweencAw B taba. 11,13,

Yiucao arse- Pasmepu araenciun, M
Aeuupt
e . enyGun
3 L3 it a2
3 6 24 32
4 6 18 3.2
Kl 6 30 1z
4 ] u 1.2
4 L] 33 32
3 9 kL 33
3 9 48 3.3

a cxema —na pre. 1112 U CHOQEMOCTE 2DPALVR ina Gapborama 80
spems ynaneHus ocanxa 0.5 M°/(M%-4). BagmHOCTh yNANIEMOTO OCAAK:
939,. Konuuccrso 0canka nocAe MExaHWyccKod owHerka — LS a/wm
CTouHOA BOAW, nocne Gwanorueckoi ounctxkn — 0,5 a/w’, Ocagox
yramserca pa3 B S5...7 CYT NEpEKAuKOA €M0 B HAUAAQ OUMCTHHX
COOPYRCEUH.
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Puc. {112 Kowraxash pescpeyap:
1 — Ronaon sass; 2~ chopesdh a3 ~ wysomoN; 4 — T8 sar I — TPYOApOROE TeTTTIAcKR M0

FNABA 12
COOPYIEHHSA OLPARQTKM OCARKOR CTOYHLX sOf

12.1. BHAM W CEORCTBE OCBRKOB

Ocaski Crounsx 801 NPeACTaBAZIOT CoBOH pKMeCK 8 TBEpIOR dase,
BLUICAEHHNE $3 BORM B PCAYATATE MEXAMHUECKOW, GHOMOMMYECKON W
BHIUKO-XHMRUCCKQH OUACTKY MM COMCTAHMS 3THX MCTONOR OUMCTKH
crokos (taéa, 12.1.

OCHOBHEE CBOHCTSA  OCANk08 {POPMBI  CBSAH  BOAH, yAeThHOC
CONPOTMATCHHC, TUIACTHHKOCTS, BSJKOCTS, 4 TAKXE KHMMHECKNE W

TH] B0 MHOUM 3ABHCAT OT RRAKMOCTH.
xcrmpan B ucxn,:uux ocankax OGWUNO HaxonHTCR B npeaenax 99.7 .
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Tabauga 12.1. Buam ocaixon

Cpyna

Wit ripH-
Meced

KnaccHuentsa ocaaxon

Coopymenus 1 obogyn0BaHHe,
ANEPKHBAIOUIAE OCAARH HIH
SaThsaioutHe uX

m
v

Vi

vl

vin

Ocanxw rpylisse (ar6pocst)

Pewerxu, cnra

Ocanxu ramemie TMecranossu
Ocaax naamaoume JKHPARQRKH, OTCTORMMKH
Ocaaxn L chapae, " p )
CrOuHOR S0TW B PESYORTATE MCKGHMWECKOM |OCBETIITEMA
CNMCTIH H W NORBCPONYThse ObpabaTKe
P . chipuee. wa 1 sTap ., duio-
crausof 80AK AOCTE BHANOrUNCCKaA 1 dHIHKG- |TETODH
X HMHHECKOR ONHETEH
Centuxm, AsyKRapycHue

Ocann cbpaxentiuse, wpomscauns obpatar-
Yy

 83poBinaix

pax

22pobiuie cTuGunmiarapu

Ocazen priyTue cry-
LEHHIO IO NPEeNnt TEKYHECTH (10 ANAKHOCTH
90...85%)

Ocanxu ofeanomedHie, IOABEPIIYTHE Cry-
WEHHIO 20 AnaMNIOCTH §0.. 40

Ocankn cyxwe,

PHby
YMAGTHHTEAR, CEUAPETOPN

Hnamse tinomankn, BakyyM-
uantpsi. uenrpucyrm, duaurp-
npecchl, tHeKORIE 1eCTh H AP.

CYUIKE 70 AN mHOCTH 40.

Cyumazy: sanu-
nOWME, C RHIWWHM CAOEM, CO
TP AHAIMM CTDYaH M, REMEDIIBE,

AeHTOuMME W Ip.

90% .PaansuaoT Tpu GOPMH CBRIA BOAW € TBEPANMH YACTHUAMH 8

ocanke: caoboaHYIO,
Ipr ynaneHnn Ha ocankos

KOIOHIHO-CBRAABBYI0 M XAMMUECKH CBR3AHHYIO.
obmeM

BOAW

THO

NPONOPUMOHAALHT COAEPXKAHMIO CYXHX BEWCCTR K MOXET uTe onpenenen
no dopmyne

W,

¥) — ofbeM COOTRETCTBEHHO

Va= V(100 W\ (100 W, ),

Az

AbMBA W

M7 Wi, W);— BAGKHOCTb COOTHCTCTREMHO MEPBOHANAIbHAL M M3MEMEH-

Hask, %.

@apmyna (12.1) Moxer 6wTh MCNONL3OBAHA NpH RAIXHOCTAX Gonee
o

70... 80°%

Ydenonoe conpomugnenue. OnsuM Ma NOKasaTenedl WHTEHCHBHOCTH

oficasoxumauns cycnenamil SBAZETC YAENBHOE CONMPOTHBAECHHE OCANKOB

¢uabTpauun.  Hem bIIE  yAEAbHOEC COMPOTHBACHUE, TEM XYXE
durnTpaums u  ofeasoxnranse. Yaeabyoe CONPOTHMIEHHE MORHO
yMCHbkTh  06paoTkofi  OCANKOR  XHMHUCCKHAMM PEANCHTAMH,  BO3-

AeACTEMEM TEMAOM AAH XOAOHOM.
278



Tabmuwa 122 CoolcTal OCAIKOR MOPOACEHI CTONHMK BOT

Kanwuecroocazes | Yaenwnoe copporvmreane | 3am-
B ua | wen/cyr 107 ondr HocTs Cy-
ro se-
wocte, % [ cyxoe se- | ofivens nocte | mecraa
wecTno, r | sanmuo- Ay Asusm | mpomep- o
ro ocan- JauHs
o
92..97 | 2540 |05..08 s.40 | 0 | 1S
93..96 | 30 |04..07 10..60 | 15 s
9 | 20..32 [07..11 .50 | 2 | 2.
9495 | 15..25 |0.3..06 — | s
93..97 | 45.70 | 0.6..23 - — | ..
92..98 | 30..45 |0.4..22 - — | s
96..97 | 30..45 [0.75.1.5 - - w
97 | 15.25 |0.4..06 - — | .
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Hexoropsie fauHBEe Mo CBOACTBAM OCANKOB MOPOACKHX CTOMHHX BOA
maww s Taln. 12.2,

Metonm oSpaloTkH OCAAKOB M HX B3AHMOCBI3b NMPHBEACHK WA PHC.
12.1 (C. B. —cyxoe sewecrso, B. B.— nonw 6essonsaro scuicersa B
£OCTABE CYXOrD BemecTea),

12.2. HMnoynnotHHTenH

Ynnoruenue — naubanee NpOcTOd M PacnNpOCTPaRCHHHE  cmocob
YMEHBWCHHE  OBBCMA  OCAnKos, abiect
HOCTH NOCACKY X COOpyXenufi No obpabaTke OCamKDB.
BAaxHOCTh  0CaaKOB NOCAC YTUIOTHCRHS AOAXHA  OBCCNCYHBATL  HK
cBOGOAHOC TPAHCTIOPTHPABAMKE No Tpybam. Ha ynioeruewwe nocrymasor
OCAllKH H3 OCPBHYHHIX OTCTOAHUKOB, “35HTD‘4NHC AKTHBHHIC KIB, CMECh
O0CalKa MNCPBHUHBIX OTCTOAHHKOB H HIGHTOUNOM 3KTHUBROMO W13, NeHa
nocac GUIOTAUHORHDA ONMCTKH, OCATKH H WNH mocie CTabuanaaymuu.

Tabruua 12.3. f
Baamsocrs ynaomien- | Tlpososwhzeassocrs | Ckopocrs
woro wia, % yrnarhenna, 4 ARMmeHHE
= MHakoCTH 1
Xapaxrep wis N ynOTHHTE R orcroRmoR
ame
eeprukans- | pamuans- |segrieans-| pazatn- ‘“";"”"‘_
(] nwh Huh Mef | e, e
Wrosas cuecs w3 mapo-|  — 97.3 — 5.8 —
TEHRON € KQHUEHTPALMER |
1.5..3/a
Axtnewwd own o ow1| 98 9.3 10...12 9.1 50,1

STOfiuMAIX OTCTORHHKOR ¢
(xOHueHTPacke 4 ¢/

AxTwanmA wa ol sows| 93 LY 16 1205 | S04
OTCYBHBAHHE  #3POTEHRTE-
|OTCTORHAKOR 11pH KOMLEHT-
Paush 4,5...6,5 ¢/

Chccs
nepanuksx oTCTOl
[axrmanoro nas

93...95 93..95 7..10

Van yIIOTRSKT B IPABMTAUMGHHBIX YILIOTHUTCAAX (OTCTORMMKAX
PAAHANBHOTD H BCPTHKAILHOMD THADE), 3 TAKAC Bo (AOTATOPaAX.
TPaBHTAUHOHRKE HAOYNIOTHHTEIH MOrYT paboTaTh C NpeaBapHTENb-
MOR XOary duuCh OCAAKDB WIH 3 Hee. OCHOBHHIE JaHHBIC 118
NPOCKTHPORAHHA  YNAOTHHTEACH nphscacHw B TaGr. 123, Trnosue
PAAUATBHNC HADYIICTRHTENN HMEIOT anaMerp 18, 24 n 30 m.
PaananbHeE YIUIOTHHTCAH OGOPYAYHOT HAOCKPESaMH CO CTEPXHEBOA
PEWICTKOA 209 NepeMEltMBAMMY ocanka (puck. 12.2). PaccrosHue mexay
281



crepxramu 0,3 M, wacrora Bpamenys miockpeba 2...4 w7l Uncro

unoynnoTHuTened fonxmo OuTh me MeHee amyx. CamsHag moaa M3
y ]
9,140

Tuc. 12.2. 1Y il A
1 .

Ipu commecTHOM y ocanka neps X QorcToM “
B36HTOMHOID AKTHRAMOND WA3 MOCACAHMA CHawana Hanpasaficres
npeajpatap, rae aIPUPYETCR € NOCTYNAOWCA CTOMHON BOAOR B TEYEHHE
5...20 MiH, a 3aTCM OCACTASETCH B NEPBHMHOM OTCTORHHKE W OTTYAa
CMech OCAAKO NOAAKOT HA YIUIOTHEHHC C TIOCAEAYIOUINM MCXAHHUCCKHM
06e3B0XKHBAHNHEM.

DNOTaUHROHHBIE HAOYNIOTHATE TR no y
quioraumi, THCNCPrUPOBAHME BOIAYX4 B WNIOBOR CPEAC OCYMICCTBANETCH
aABYMS CNocobamM! HEMOCPEACTACHHNM HACKUICHWEM BOIAYXOM obEMA
#3 M TTYTCM HACHIWEHNS ROIAYXOM PCUMPKYAMPYIOWER YACTH OCBETACH-
HOH BOAHW M3 BTOPHUHWX OTCTOfHKKOB. KOHCTPYKUMA LI0TAUROHHOIO
WIOymIOTHATENS Aana Ha puc. 12.3. Jnametp kpyrawx duiotaTopos
eHOHPACTCH M3 CACAYIOMCNO THNOPaaMepHoro paaa: 6, 9, 12, 15, 18 u
24, [MADABARYECKYIO HArPY3Ky Ha 3CPKAI0  BOAH  yLNOTHMTCAK
Gu. M /M4, NPHHEMAIT 3 3IBHCHMOCTH OT GE3PIIMEPHOMD KPHTEPHH
JCu, rme J — wioBHA Huaekc, oM /r; Cu — HCTHHHAR KOMUCHTPaUHS
wnoeoR €MecH, nofasaemod B0 duioTarop:

0. 81 03 04 0S5 06
12 10 9 8 1.5 6.7

1 TCABHOCTh WNa B 30ME YIOTHewns Ty=2. ..
3 4, B 30Me ocBeTAeHHA To=0,2...0,33 u. BpeMa HaCKMIEHKE XHUAKOCTH
BOANYXOM A HanopHOM §ake 2 ...4 MHH, DAamAEHHE B HanopHom Baxe
0,3...0,4 MIla, ya it pacxon pact Boanyxa S5 a/«r
TBCPIOND BEWLCTRA KAB. Heobxoanmoe COMCPXAHME HO3AYXa B MAOBON
cMecn W, MO/M7(>0,33);
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B CXeME T peuUMpKymsumed
Wo=#8Val10fup— 1)/ Ce¥); (12.2)
TIPH HCMOCPCACTBCHHOM HACMMIEHWH HNA BOANYXOM
. W= hBp(10/ap—1)/Co. (12.3)

-—

"

Prc. 12.3.
BHHH BO}U"EO

acmerens
ponem; J_ua:-p& a—mmmm 77.”.....«7»

TR Nuinasuero ana « Gropa NS FrLETTHITRRS

rae h — pabovas caybuma drotatopa, M; B, — KOAMHECTRA PACTBOpEH-
HAro Boaayxa A NpH <l AasacHHA M3 1 g
KHAKOCTK, CM; Pn— offbeM penmpk: noToxa, Hac
BO3Ayxom, M7; V —o0seM wia, M, fu— CTENEH® MACHOICHHA Wi
BOJYXOM B 33BHCHMOCTH OT A3BAEHHA H TEMNEPATYPH, NOIH EAHHHL
p. 0,6); p— Aasrenpe BOIyxXa, Mila; Co — HauanbHas KOHUEHTPauUMA
aKTUBHOrO Wia, Kr/M".

KoHUueHTpauUME BIBCMIEHHNX BCMIECTE B WiosoA Boze 200... 300
Mr/n, KoHcunas RIaXHOCTE YNJIOTHCHHOMD Mna 94,5 ... 95%.

12.3. € 0

CépaxnBanue (MHHCPAAM3AUHA) OPraHHYCCKOND BEMIECTBA OCAAKOB B
AHAIPOOHKIX YCIOBHAX MOXET NPOBCAHTECH B ABYXBAPYCHHX OTCTOAHHKAX
(cM. § 9.5), OCBETANTENSX — NEPErHABATCAAX WIH METAHTEHKAX.
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Merantensn 4 ans b

ocaxxon
fOPOICKMX CTOYHBX BOA HA KPYOHHX CTAHUMAX OYHCTRM (Tafn. (2.4).
YcAOBHO nNpWHATO, YTO PACNAR OPraHMyCeCKHX BEMIECTE NPOHCKOOAT B
nse Gasw: 1) rAAPOIHI CAOXHEX OPraHKUCCKAR BOCICCTE ¢ 06PAIORAHMEM
KUDHNX KHCIOT, CNHPTOS, ANGAECUROM H AP, 2) NPEBPAMEHHE ITHMX
TNPOMCRYTOUHMX BEMECTE B MCTaH, yr) OTY, 3 TaKXE -
HHWE M K2pGOHATHHE COH.

Tabruya 12.4. K
lamanwe | Tewncpary YCAONHE NEMMMEHCHIN 1 XEPLE TEPHCTHEN
pemuma pu. " C
OanocTyneHTaTHE
Naxpoapu- 10...15 B pafionas co cpeaucmecaanon ?pep--ypan soagyzs ca-
Bl (6es| MOTO KOAOAHITD MECEUA HC HHXE —.
Meaodmuasks 33 ilxgmnuccni HERECODOPAINO NPH BWEOAE rada Sonee,
10 8 Hs 1 u" copamimmeroro ocanxs; Tpefiyercs po-
OTHHTCARHER ICTTABMHHTUIUAR OCHAKS; WANOE YAATWHOE
ConpaTHATEHHE CEPAMEHHOND ocanKE
Tepmadmns- 53 BANLUAR (ICKOT TELIR: CTPOMTESHAR CTOHMICTE MEHRILE,
) qem npu odh peune; ne-
| reasmmmicalien ocanxa: Snnuuoc yneawnoe conpamumnche |
| cSpomennors ocanxa
Jisyrcrynepnarue
1 crynews — Ex
mesodmatHLIR
1 crymenn—| 10..15 B pl%auu o0 epesmeranonah mmepnypun acugyxs e
6¢3 noROrpean rume 6 C. e Otk
ocanss

O6vew  mcrawtenxos V., o, oupeaendeTca B 1aBMCHMOCTH  OT
BAIMHOCTH OCAOKA Pmud. %, DO CYTOWKOA noic sarpyaku Am, %:

V= Mobiy 100/ Lns. (124)

me M.n] RO/MYECTRO OCANKOB, NOCTYNalomux 33 | cyT B merau-
TeRRA, N°.

Pacnan 6e3lonbHOMU BEIMECTBA OCAAKA R, %. B 32ABHCHMOCTH OT
O03W 3ATPYIKK

RemRyu— Ky e (12.5)
e Riw— MIKCHMANILHO B 6¢:
ocanxa, %; k— v ot ocanka
(rafn. 12.55.
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Tafituys 12.5. MARCEMARLHER CYTUTHEN AGAA OCALRA MOPOACRER CTOTHAIT RO K IHASEHNAE
PR epm—y

Y
Pemins copamimasac
93 [ *% l Y % l n
CyToaisn aose 1rpyIK te. %
Mesodmurmati 1 l s l 8 9 10
Teprodrmann 14 16 17 18 19
Koodmusment &
Meaodwmnaumi 1.05 0.89 0.712 0.56 0.40
Teprod 0.455 0,388 0.3 0.2¢ 0.17
Mprmedanmne: (Ipy HADMHA B CTOAHME BONAT MOBCPXHOCTHO-LXTHAHME BCIIECTR
60Ace 5 Mr/ A CYTOIEN A3 TAMPYIARK NOSNEMUT JTOHEHMIO (YNEHMIERM ) .
M. HO <6 6ea: ecinecTRa 2a-
TDymacMoro ocanka Rim, %:
Ry = (0.92C 1 +0,62C ¢ +0,MCpJ100, (12.6)

e Cru, Cy. Cpm— COOTBETCTBEHHO COASPXRARHE XHPOB, YFACBOAOB R
5c.'u(on (r) wa | r Be330MBROM BCIMECTBA OCAAKA.

TpR OTCYTCTBAR NaHHMX O XHMHUSCKOM COCTaBc ocanka Rum
NPHHMMAIOT ANE  OCAAKOR M3 NEPAMUNMX OTcrodsnxos 53%, ane
H36WTONHOIO AXTHEHOIO $32 44%. AN® CMCCH  OCADk0® No cpennc-

¢ MHCCKOMY OT 0B 110
HOMY BCTIECTRY.

Tabnuia 12.6. Buxon ra38 € 1 r paaH<His DPCAHRHCCKNR BEILECTR

Buxon reaa ma | r pac- Cocran ress, % Cpeauas
Fasoolpesywume e | naBuserocs sewecTss ncTHgETs
npu 203C.
x r cH, cay o
Kepw 128 1.4t 6 32 1.08
Yraeom 6719 1,06 50 so 125
Beaxn 0704 0.76 n 29 1,01

BecoBOC KOAMNCCTED, MLIOTHOCTE H COCTAR Ta3a, MOAYYAEMOrO MPR
clipaxMBAHKA, TPHHHMAKOTCH MO Taba. 12.6, a npn mcymnuu AaHHBX
QT Trualr
BCmMECTBA JACPYRACMONO OCAAKY. MLACTHOCTH rada | kr/m3 Tenngraopnas
cnocobuocTs raza 21 MIAx/mM”.
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KoHcTpywusn merantenkon panw Ha puc. 12.4 u pnc. 10.5; paaMepn
npaaescnn a Tabn. [2.7. B CCCP NPAMEHSIOTCR B OCHOBROM MCTAHTCHKH
C HE3aTOMICHHWM HENOABHAXHHM NEPeKpPWTHCM. Kpyrmse s maane
peaepeyaphl  MCTAHTCHKOB  BHNOJAHIIOT M3 XCACIOGETORA WM CTAM

Tabauna 12.7. pasueps
Baicora, M
Nanea-
A

Homep agocers | D.n | ofney.

Im

é = é »
gd g
ag X3
P ie

902.5-38.87 123 1000 e

902-5-39.87 i4.0 1600 2.38

902-5-40.87 16,6 2500 2.5

902-5-41.87 19.2 4000 29

Hono-Kyposos- | 18,0 | 6000 315

CKOA ETRHUNH

22,4 | 8000 4.45

22,25| 9000 4,52

© BHYTPERHUM (1POTHBOKOPPOIHOHHBIM MOKPuTHEM. UYHCAO MeTaHTEHXOD
A0MXHO GHTh HE MEHEC JBYX, NP4 FTOM PCICPBHHX CMKOCTCA  We
fIPeAyCHMATPUBAIOT.
PeiepByapu paccuMTRBAIOT M3 Ma6WTOwRoe fasacHue raza § x[la.
Pacnonoxesne cTaTHMCCKOro ypobHs ocaaxa Ha 0,2...0,3 m Bbowe
a sepxa —mna 10... 1,5 m suwe
AHHAMHCCKOrO  YpoBHA ocaika. [lnowaan m303c60puoﬁ ropaQBiHLE
onpeacascTCs M3 ycnopHs nponyckd 600 ...800 M7 raza pa 1 m%/cyr.
MepeMclunBaoWHe  YCTPOACTBA  (MEXAHMYECKHE CMCCHTCAH, HACOCH)
NOMKHH OBCCOCYATS NPOMYCK BCCTO oBbCMa cOpaxWBIEMal macCh B
Teuerue S ... 10 4. Jlad mepeMeuIMBAHNS HCROMhAYeTCH TAKXKE ras.

Moaarpep cHpaxHBACMEX OCAAKOB OCYLICCTBANETCA NYTEM BBEACHAR
& MCTAWTEWK Napd uepey nawcrpyuuue uuxekmgu WK OFR [OMOK
BHYTPCHHHX HAH n A pacxon ocTporo
napa 218 Me3o@MABHONO  Npouccca %5 xr/M°  ocanka, Anm
TepModitantoro apouccea 50 ... 70 kr/m”.

TIpH npOCKTHPOBAHAH MCYAHTCHKOB NPENyCMATPHBAKT MEPONPISTHS
no HOCTH 0! u obcny nome-
mesnit B coorsercravs ¢ FOCT 12.3.006-75.
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Puc. 12.4, KOMCTDYRumm meTaurenzon:
)

i bl
Tancutim Y
Compurme
6
Lt
134,560
, 3
i . L
7
00
N
4,37 11430 ty
11 470 7

Phc. 12.5. Cxena memaimenns Hoso-Kygeamoscxoft Cramusis a3pauss ( V=
2009

|- Sy oo 2 rann;
ruociopnes  ropmers; 6 — Tpyée A aream [ty

vegrens: 4o m“w’&'—w:mcrﬂ&pﬂd Vi marptammoaise
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(a3, noMyuacMufi & PeaynsTate cGPANMBAWMA OCANKOB B MCTAWTEH-
Kax, HCI y ] MUECKOM XO3IWCTRE OUHCTHON CTAHUMKH.
Tpy6onposoas raia A0UKHE GHTH JAMKIUCHE OT KODPOIKH.

Jlag perynKposanud N08.ICHHS W XPAKCHKE MA33 NPERYCMATAMBAKOTCH
MOKpHE raronelepu (tafi. 12.8), CMKOCTb KOTOPHX DPACCYHTHBAKT HA
2 ... 6-yacoBoM muixoa raza. [daemewuxc noa koanaxkom 1,5...4,0 xMa.
P, an H H ApyrMx R A0AXKHO

6utb He mcHee 30 M.

Tabauna 12.4. GCOSNBIE 81IHME ra3r0ILACPOR

O6ren raa- | Buyrpennh ananerp, w Bucora, u Pacron -
ramagpa, Tana, T

ot xanokana konokans
100 7.40 6.60 1.45 3,45 j« 14
300 9.30 4.50 12,50 59 6.88 25
600 £1,48 10.68 15.40 1,39 1.61 41.4
1000 14,50 13,70 15,40 1.39 1.81 53
3000 21,05 20.25 20,10 9.50 9,90 126
6000 26,90 26.10 24,20 .75 12,05 192

12.4. Coopy pobuor

Meton  aopobHolt  CTABWIHZAMMH  33KAKONACTCH 8 ATHTCARHOM
AIPHPOBAHHH HEYMLIOTHEHHOM MW Y(LIOTHEHHOM HSSH‘I’O‘(KOI‘) AKTHBHO-
MO W13, a4 TAKXKC CMCCH MO € CHIPHM OCATKOM A COOPYXCHHRX THND
asporeHkos (CTaGmanaatopax).

AdpoBran  cTabuaniauns anMCNﬂé’r(% HA OUMCTHHX CTAHUMAX
nponycKHOA CNOCOBHOCTBI Aa S0 000 M°/cYyT MO TCXHOAOTMUCCKHM
CcXCMaM, NPHBCACHHHM Ha puc. [2.6. Cxemw (3 w0 16 npuMCHRIOTCR Ha
COQPYXCHUAX 6£3 NepPBMWHHX OTCTOMHHKOR, cXCMa 2 npW paaneabHofi
WK COBMCCTHOW 06pabaTke CHPOO (CATKA B yNIACTHCHHONO W3GH TauHOro
AKTHBHOrO 1a, CXCMa 3 — npH COBMECTHON ofpaborke cwporo ocaaka
W HEYNIOTHCHHONO AKTHEHOTO Wia, CXeMbl 4, 5 — DM HCNOARIOBAHMEK
ueHTprdiyr s CXAMD 2 crabn.
ocanxa.

OCHOBHHIMM  D2CMCTHHMH TIAPAMCTPAME NPOLECCa  SBITKOTCH | Npa-
ADAXHTCABROCTE CTAGHAK3AUHA (f, CYT) W pacxor sosayxa (D, Wi/my,

Das crabuanaauyu AKTHEHOMO B CTaGHAN3ATOPC (PRAKTOPC-Bhi-
TecHuTe:c) TpeSyercs Bpoms

Laarr =[B...10) +0,0200 — Ty)(x +- )1 887, (¥ )]

rae T., T-— PACMCTHAA TEMNEPITYPA B 33pOTCHKE K crabimisatope
(npwaumactcs B npeaenax 8 ... 357C): T — po3pact waa, cyT.
28



YaeabHHA pacxod Kucaoposa
a1z aspaumk (g, xr  Oafkr
OPraHH4CCKHX BCUICCTH WMa):

4=(096+0,0161)j(1 +0,108¢}.

(12.8)
Pacxon soazyxa mag aspaumMm
ONPEACASCTCA  AHANOMHMUHMO 4200~
TCHKaM:
D = 1000q16/ K KK 1Ka( Cp— €],

(12,93
r3¢ S0 — KGHUCRTPIUME Beizonn-
HOrO BCWCCTBA A MACTYNaKIACH
Ha cTabuamlaune wae, kM
€ — KOHUCKTPAUUN KHCAOPOAA B
craGuamnaatope, 1...2 mMr/a; awa-
HCHHA OCTINLHEX KOIGApH-
UMCHTOR ONpelenddT xaKk s
23poferkon. UMTCHCHBHOCTL a3-
pauyn _ noaxua Owth He MeHee
6 M’

Mpu  crabwamaaumun  cMec
0CajKa H3 MNCPBHYRLX OTCTOH-
HHKDB (CHPOMO  OCAAKA) M aK-
THBHOTO HA3 NapaMerTpe ! # g
paccyUTHBAT No opMynam

(12.10)
2.

te= tyy + 20
Ge=Gunf1 041/,

rac fe, fwa — NCPHOA CTAOGHAMIZ-
LKH CMCCH aKTHBHOMO wAd, CyT,
ewuncadeMuli no  dopmyne
{12.7); g, qua — YAEIBHOL KQNH-
4ECTBO KHCAOPOAA NS CMECH M
s wraa, kr O2/xr B3, swuican-
emoc no dopmyac (12.8); 8 —
QTHOIICHKC 6£3301bHOTO BCWCCTRA
ocanka K Ge3sonbHOMY BCUICCTBY
CMECH.

npeaycMaTPHAAIOT
THna x adpo

Nas adpobuod CTaGRAM3ALMK oreros
COOpyXCHHR rer

Liema 11

(eema 18

Crema 2

1'4c. 2.6, Caemii tipoi e admdnon
Crasuimdauint sora:
e,

=
PRty Pl S




YnaorHcuue aspobuo-crabu ocanka g nubo
8 OTAEALHO CTOALMX YNIOTHATEAdX, /HEO B CMCUANLHO BHIETEHHOR
30HE BHYTPH CTAOHAM3ATOpPR npu BpemcHa ue Ganee 5 4. Baaxwocts
ynaoTHeHHoro ocagka 96,5...98,5%. Uaomas soma m3 ynnoreurene#
HATIPABAAETCA B A3POTEHKHM. Ec aar caenycr Th: 1O
BMKqa — 200 mr/a, XI[IK — 350 ... 700 wmr/a, sapemenunx BEmEcTs
~ g0 100 mr/a.

12.5. Ycranosku koro ofe

M

KoL Aaa ¢ i B.1aXHOCTH
OCAAKOB QO BEAMUMHE, MPH KOTOPOH OBECNEUMBAOTCE QNTHMANLHEE
YCIOBMA  TPIHCMOPTHPOBAMME, YTATMIALMM WAR CYUWKHW M CRMTAHHE
«anroe. lag ocankon A BaKyyM-GuapTpu,
UALTP-nipeccnl, UEHTPUAY M naH BHEPOCHTA OBKYHO ¢ NPCARAPHTENLHHM
XOHAMIHOHKPOBAHHEM OCAIKOR.
KoHanusonnporakte yayuinaer BOROOTAAKOWHE CHOACTBA OCAIKOH,
T TEABHOCTE annapaTtos, CHAXAET
BAAXHOCTh X OCAKOB H ¥ T YHCTATY OT i
BOAW. KOHAMUHOMMPORAHHE MOXET NPOBOAHTECA ¢ MOMOMBKO PALTHYHHIX
pearcHTOB, NyTeM TEenaoBOA O0paboTKM  oCankoB, 3 TaKKE NyTEM
33MOPARKHBAHHA M OTTAHBAHME OCAAKOB.

Peazeumnas ofpabomka COCTOHT B KOATyNdUMH OCBIKOB CONZMH
KEAEId, ATOMHHHR W HIBCCTHIO. PEAarcHTW BHORST B OCAA0K B BAAC
10%-umx pacreopos. HauGonce ogubekTusHmM  9snZeTCH  xaopHOE
KEAE30, NPUMEHACMAC OOBIYHO B COMCTAHHH ¢ HaBoCTh. J103a xM0pHOMD
weaesa B cpendem cocrarager 1...99%, wasectn — 8 ... 25% (ua cyxoe
peluecTBo o8pabaTaBacMorn ocazka), HaBecTs MCNONBAYIOT HE ToAbXO B
COMCTAHHH C JpYMUMH  DEArCATAMH, HO W Kak CAMOCTOATENbH B
koaryasHT. B nochcmHec BpeMst NPAMEHRKOT CHHTCTHUCCKHE (MDEMMY Lue-
CTBCHHO KaTHOHHWE) uiokynsnTe B Konuuectse 0.2... 1,5%. 10

Ecau ynenanHoe conpoTHEACHHME 0Canka (r) sWme (1000, . 1500 10
cM/T, TO nfepea KOAryIHPOBIHWLM | 0CAIOK  MOABEPTACTCR  APOMBGKE.
Kaakuecrsa npomusoit soau, M /M3,

2=1g(r1077°) ~18. (12.12)

nepeuemun;mue 0CAAKA € DPOMEBHOR BONOH OCYINECTBASETCR 8
TeuCHjte J .20 MHH B 2JPHPYEMMX CMECHTECARX Npn pacxaae BO3gyxa
0,5 M /m chocn. CMecs 0Canka ¢ MPOMBEHON EOROH AANEE HANPABASETCA
B VIVIOTHUTENb, PACCHHTaHHWE Ha 12...18 u NpolnBaHHK XHAKOCTH.
BraxsocTe  ynAOTHEHHOMO  ocaaka 94...96%. CnHRHag Roaa M3
ynaoTuutened coacpkut 100... 1500 mr/n pascmeHHWX BCLIECTR M
ameeT BMMKgau = 600 ... 900 M/, Cxema NPOMBIBKH "
KOMUMUMOHHPOBAHH OCAIKA €  NOCACAYRIUMM oﬁcznoxunabmen Ha
BaKYYyM-HARTpC NpeacTaBacHa Ra puc. 12.7. " ..
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Tennoaas ocankon & MHTEpBAE TEMnepa-
Typ 180 ...205°C u spemenn 0,5...2,0 u. B peayawTaTe BOIncHCTBHA
BHCOKOA Temnepatypw B aasacisus  (1,5...2,0 MIla) wuamenserca
CTPYKTYpa H RAAr0OTIAYA OCANKA: 4ACTh cro (10 40%) nepexonnT &
PACTBOPCHHOC COCTOMMME, @ OCTATOK  0GPa3s’yeT [AOTHHWE, XOPOLWQ
ymomﬂomneca arperaTel € yAensHbM CONPOTAAICHHCM DRABTPOBAHHIO
.30 1079 cm/r. 3arpAaMeHRe WI0BOR BOAW  OPHCHTHPOROMHO
cocrannner no BITKngau =8 ... 10 r/n ¥ OHA OUMIMACTCR B A3POTEHKAX

Puc. 12.7. Cxena saxyy ocanxa ¢ a

| et wav  — cnoce 3na spamesns L1GNTIE oot ] — guoraopiuih un waperrm:
43 pemaie Gams, & — w7 29— -

v 12 1= vl
b e mhenamhl 17— 6yunep nan acnaxe; 18— r-- AN GHANTEAT, kil G
MepRKE: 20— WCTEDHR L4tk SPRRCHNA HHFBHpRRANRGR h s — b0
T~ bump

HAB  MCTAHTCHKAx. Mexannueckoe oGE3BOXMBIHME  OCANKOB  fOCiE
TennoBoR  06paboTk OCYMIACTBASETCS  NPEMMYWECTREHHD WA
insTpnpeccax.

Jauopaxudanue u« ommaudanue CadKod NPUBOAST K PCIKOMY
CHIXCHHIO YACABHOMO COMPOTHBAGHHA, YTO NOABOARCT OGEIRORHBATH
OCAAKH MEXAHMYECKAM NyTeM 6Bea TETRHOIO KOary,
XHMHUECKUMH  pcarcHTaMH. TIpH  NCKYCCTBEHHOM  3aMOPaXHBAHHA

21t




% poroxa 230
. 700 Bt/m”. Pacxon snexrpoyveprwm ma | M~ ocamxa oxono 50 xBr.
(Mcrog He Rawea WMRPOKOND WCNAAB3OBIHKME.)

Ilasg ue xpxpekTa OCAAKA 8 CCTECTBEHHLX
YCAORKEX MPH NOICYUIKE WA MAORX MIOWAAKAX TONMMWAA CAOd OCAIK2
Tepen MACTYIAEHHEM MOPOIOE HE NQUUKMA MPCBWMNATH SOIMONMOA ANR
AIHHOTD  KIMMATHUCCKORD p3fOHa  ray6mAM  npomepianng.  Hnoswe
L0MAnKH AOTKAN HMET: BOIOCAHBH A9 OTECACANS BOAN C HOBCPXAOCTH
npn OTTAHBAMHH OCAIKa.

Baxyym-¢maetpe. [dau aﬁc:lsmmsauna OCANIKOR HCMOMEIYIOT BAKY-
yu-QasTEN fy WO:

Tuna BexOy (co cxaagupm nuncrruoul Anckopue THna AY u acurouAne
THna JIY. Jlna 00e3BOXHBIHHMA OCaAKOB MOPOACKKX CTOUHBX  BOA
NPHMCHRIOTCE HETIPEPRIBHO ACACTAYfOWHE Bapabanuue mkyyu—¢unpu.
OCTANBHEE HALH s ocankos
CTBCHMHX CTOYHHX 80A.

POHJIBOLKTCALHOCTE BIKYyM-~ GHABTPa M0 CYXOMy BCIUECTBY 0CAAKA
W, xr/(u W

weoyu 1075 [emp(10— By (12.13)
BB nTR

e B, Bn — BNAMHOCTH, HCXOAHOIO OCAAKA H KIKA, %; p — MIOTHOCTb
HCXOZHONG ocankd, T/M°; m — QOAW BPEMCHW [CACTRMS BaKyyma OT
ofwera unxna paborel puabTpa, %: p— paGound sakyym, Ila; n—
suakocTh (putetpata, Ila-c; 7 — nepuon epamenng  Gapabana, MuH;
Rer10'Y— YACABHOC CONPOTHBACHKE OCanka, cm/r.

OCHOBHHIC TCXHHYECKHE  XAPAKTEPHCTHKH  GApaGaHHBiX  BAKYYM-
$uaeTpos nprbeaenn B Ta6a. 12.10. Cxema ¢uastpa nana na puc. 12.8.

Tahnuua 12.9. Ocuossisee NapaNeTpM PalirTut BaxyyM-DHALTPOS N QRALTR-BPCCCon

Koawsecrso | ITporaaonsrencuacts,
prancHTd € XI CyXOro BcjliecTag. BraxHocrs k3xa,
§ HRcce cyxaro | ocanxs we | M aosepx- ”
Xapaxrepnena | 8 scuecrsa | wocra dartpa n 1y
acanka X ocanxa, %
FI R npuasry. [npu sa-
877 | FeCls | €30 | maxyym- | eamepunn (M aunn- | mepron
) Tposa- | uaerp-
g3 uapor | guntp- | npecca-
£5 nipeccos sanhn
Copomenssadi oca-| 94 | 2.4 [8..10] 25..35 | 12..17 | 75..77 | 60...68
nce w1 nepanansx
arcrofnucon
Cupoft ocanox m3] 95 [1.5..3[6..10] 30..40 | (2..16 | 72..75 | 55..60
nepmux

192



1l podaszenue matis 129

Koawsecreo | Mposasomreassocn.
pesresm & wr Cyxom sejaccTae Bramuocrs, £%a,
macoe cyzoro | ocagxa ua | nosepr- “
Xapazrepucruzs g emecTE wocTu punstpes | @
ocames ] ocaxes, %
H 5 apu an-|mpH xe-
=l -
52 [pear?| ca0®| meyym- | xascprans [Ryym-  (mepuon
EE Ponciotl brovem U 0
5§ pcocon {PoRAsMN | mpeceo-
H prom
Cuecn  cwporn| 966 | 3.5 [o. 13| 2..30 5.12 [ 1580 | 62..75
Scank wa nepaN-Nax
orcromomos # yn-
NTHERHOD 4K THEHG-
10 Une
yongruewwtt | 915 | 6.9 [17..28 812 2.7 | 85.87 | 30..83
arrimieh  wa
asparencon
Copomemnannre-| 955 [ 4.6 1220 20..25 | 10..16 | 78..80 | 62..68
{sodwmnser  yeaom-
B oeccs  ocam
NepaHusax  OTCTOR-
litikos # aKTHBOM,
Hag, 83poSHO Cribu-
mouposanaMst  Ax-
THEMME un
Tipn MMBEHII OCAIKD 18 RANEPAME BHNBTD-IDECCAR /XA VOIBCCTH APHANMBETCH
1a 30% Sossiue.

BeaMuMHA BAKYYMA MPAHHMAETCS B ngexcnax 140 L 65)-107 Ma,
KONMYCCTAO OTCACHBACMOMD 803ayxa — 0,5 4~ muH Ha | wl MOBEPXHOCTH.
Hanncpue cxatoro sopayxa wa orayeke ocagsa 20 ... 30 xfla, pacxon
0,l m°/Mun na | w" nomepxmoctn. [o3a pearcwroB npn obpabotke
OCAZKOB MOPOACKMX CTOMHBX BOJ, BAAKHOCTH HKCXOAHOM M 0BE3IBOMEHHOTD
acanka, 3 TAKKE YAENbHAN MPOMIBOAHTEIBHOCTE BaKyyM-(MABTPOW
npusenesel A Taba. 12.9. OuaeTpasanbuan TKAHb WIFDTORNRETCS M3
xanpona (apr. 56023, 56126, 56159, 56026). Nlas npepotepamenus
206HSANHE NIPH IKCANYATALMH OHA NEPHOAHYCCKM DErCHEPHPYETCH
10%-HpM PICTBOPOM MAMMEHPOBAHHOM COARHOA KHCIOTH. Cpox cnyxﬁu
¢anTpoBatsHoi Txawd 800 ... 1200 u.

PasMcpu  THNIOBHX KOPAYCOB € BAKYYM-(PMABTPAMH  MpPHBERCHH
wa puc. 12,11,

OuabTpP-Npecchl PEKOMERAYCTCH NPHMEHRTE B CXEMAX, MME KOHEMHOR
cranucit o6paboTKM EBMRIGTCH CYMKA, CKHMAHME WAH YTHIH3AUMN, NPl
TPCOYCTCH NOAYYCHHE OCAAKOB € Hu3kok
cruio. Mo npunusny geACTRME GuabTp-npeccl GHBAOT MEPHORHHUCTKOND
W HENpepMBADIO AcHCTEHA. K nepsosy THOY OTHOCATCR  paaaBiilbie
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Tabauya 12.10, Yyw-duasTpa

Mapka dwnatpa
foxasatenu
BcxOY-5-1.75 | BexOY-10-2,6 |Ber0Y-20-2.6°| BexOY-40-3.4
Mrcucan noacprup- 5 10 2 40
CTH ranTpOBRMKA, M
fluametp  6apabaus, 1750 2600 2600 3400
m
Jnvna Gapataka, mm 1000 1330 2700 3800
Yacrora  mgauwewwn| 0,108..2.05 | 0,13..L5 0.13..2 0.0..1.45

6apatann, wint
MouwgocTs  ANEKTPO-
Amkrarenx npHaoad, xBr
6apabana 11 17 3 5.5

pasme- |2600x2960x 254031 65x41 00x 30574750x3230x 38306 300x 51 15x3724

P, w4
Macca, ke 4990 7600 14432 17 432

“ Ouantp BexOY-20-2,6 HAMEUEH  NPOMIROICTRY (PAIMEPH AdMmi xad uretpa BOY-
20-2.61.

Tafinuya 12.11. TExaHueckas TAPAXTCPHCTHEA (PHINTD-RPECTTB

fMoxasarenu
Mapxu Bpeccos Iltowazs | Pabosee | Ulupura
nosepx-  {Aaatenke. | GunTpyio- | Fabapurasic paave-
wocta  |Mla uieh Dt M
rnorpo; resm, MM
aasn,
Pamuse [xaMepHBIC)
DIAKM-2.5Y 25 12 | 700.75% | 2660x176082750
DIAKM-5Y s 12 | 8¢5..920 | 3375%2000x2780
DUAKM- (0¥ 10 12 | 845,920 | 3375x200023525
DIIAKM-25Y 25 12 [1100..12000  3780x2150x4240
BIIAKM-50Y 50 12 1450 5000x2930x5500
IIAB-100 100 1 1600 9500x3000x3400
BIAB-300 300 04 1600 1430x3000%4200
Jlewroumue .
Siop-19-1,2P-001 04 1500

T1POUSBOAKTENBHOCTE AEHTOUKME (PHTBTR-NPECCOR NP MCROAGIOBAHKH KATHOHHOND
¢noxymauTa B kommuccTe 4 kr/T CyXoro mewectma  Ocdaka poctmrder 12M7/w no
06CIBIMIUBAEMOMY OCBAKY. BAGKHOCTE HCXORNOMD OCBIKA (CMECH CHIPOTO OCANHA H AKTHEHOFO
112)96.5% . kaxa 78%.
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Puc. 12,9, @unerp-npecc THns OIKAM (1 womeHT BTy IKH 06CI0MENHON
" ocanxa):

s
¢ — s ana crman

e s 1= bymacy.
— hoauoied mannerrop, & s ;7 — manpma-
ruwase "8~ mnicerep oo s and n AmappArey o PN A TP
s 38 — e 17— non 1)~
my_mm..xvamn s orkparTas Ty 19— Anuppanca, 18
“maxrop an aTRads dran rpeTs




| Prc. 12,10, Caeva aeurounoro dunurp- npecullllp 10-1,2p-001:

privsn Y e}
ATRAMUL panmeoe; {0 — W A CLema Ocaams

pamiibie duantp-Upeccn (prc. 12.9), X0 BTOPOMY THNY — JCHTOWHBIC
dubrp-npeces (pre. 12.10). Ochosrbe napamerpu paGotel dmasTp-
fnpeccos npuecaAckd 8 Ta6a. 129,  TexHMYeCKat  X3PAKTEPHCTHKA —
8 Tabn. 12.11.

THNOBHC KOPDYCa OBCIBOKHBAHHA OCAAKOB C 4- WAK O-NCATOUHEIMH
uaprp-npeccamMu (puc. 12.11) HMEIT NPOHIBOAHTEABHOCTL MO CYXOMY
semectey coorsercrsenno 38 wax 50 t/cyr.

4
Y w0 o, o 4

e

oY

e P, 1211, Pasweput koprycos mesaweeckom obesaomsane:

/403,06 2. (A = 240 M} d cx, (A = I percyl JIMITIOF
¢|64'.Lﬁ X.ﬂu) 4an (B=NOmM) 0 mﬂp (Gyem OFLL- lmu(]tlllu.(ﬁ )AUu) )J‘.P(ra_ 180w} ! ~
sannnHail san; 2 p=xp|y-c»| 3—

TPRROTTED S8 SrFY s coens — frromuie s eaiom

| 0 (] 2]
E

i

OcanurentHbie rOPHIOHTANLHKE UEHTPHQYIH CO LOMCKOBOA BHIrpya-
XOH 0C2IKA PEKOMEHDYETC npnm-m'sl. HA FOPOACKHX CTARIHFX A3P3LMH
npouauoﬂun:lhnocn.m o 100 000 wm”/cyr.

pou:soumenhnocn. ucu'rpuq:vr no McxoaHomMy ocagky, M3/,

Aoy =115..20lyordlpoy. (12.14)
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e lo — MMHA POTOPA, M; der — DHAMETD PATOP, M.

3drhexTHBHOCTD 1AXEPARAHHA CyXOMO BEWECTBA OCAARA £, %:

£=100C(Cor— Cg)/Corf Ce - Cy). (12.15)

tae Cx, Coc # C — KOHUEHTPALUMM CYXOTO BELLCCTBA COOTECTCTHEHHO &
Kake, ocaake M dyrate (%),

Mpu pabore ¢ drokyneuTamu ITCABHOCTR 8
2 paza Medbie, HO NpH 3ToM  XWPEKTHBHOCTb 3aXEPKAHHE CYXOro
BewlecTsa yBenuuwsaercs no 90...95%

DdheKTHRHOCTD 3AACPRAHAS CYXOMO BCWCCTBA M RIAXKHOCTD KIKA
MoryT 6uTh npuHsTE no taba. 12.12.

Taituya 12.12. OCHOBHIE IAPEET N PaBOTH (e HTPHDYT

Dpextanocrs | BaswnocT
X3pax TEpHCTIIKE OCAIKE aanepmeHua cyxe- | xaKa, %
o meutectan, ¥,

ChMpoit i cpowenndl  OCAROR W3 MEpBMUHMK 45..65 65...75
OTCTOMKHK OB
AWRIPOBHO CPOKEIHAD CHECH OCANX M3 MEPEHNHBX 25...40 65...75
OTCTOAMHKOB M BKTHBILOMD v1a
25..35 70...80
OTCTOAMMEQR K 2K TABHOTO MR
ChpoR akrusisi wn npm 3onsiocT 28...35% 10...15 75...85

Mepen nosauei ocanka Ma ueHTPR Y NPCAyCMATPUBACTCE YAZNERHE
H3 HEIO necka, a nepea UeHTPHdyraMi ¢ NHAMETPOM paTopa Menee 0,5
M — YCTAHORKA PCIETOK-ApoGitak.

Tpu nonaue ¢yrata nocrie UEHTPHPYr HA OUHCTHWE COOPY MEHHS
YRUTWBAETCH yBeAHdenne Harpy3kn Ha uux no BM1Kucaw M BaBecH,

Jlozda IOKYNSHTOR KAaTHOHHOrO THNA npunAMaetes 2 ...7 xr/T
CYXOr0 BEWECTBA OCAAKA.

OCHOBHBIE TEXHUYECKHE XAPAKTEPHCTHKH OTEYECTBEHHBIX UEHTPHDYT
npumenenn B TaGa. 12.13 n na puc. 12.12, a cxema LCHTPUGDYrHPOBARKS
ocanka nep i c it cratu ¢yrata B
CMECH €  HEYMIOTHEHHBM AKTMBHAIM WAOM M €  NOCACHYOWLHM
ueHTprGyrHpoBanneM w1a —Ha puc. 12.6 (cxema 5).

PaiMepn THNOBWX KOPNYCOB C NTRK MAH TPeMd UEHTPHGYraMu
npuBcAcHW Ha pHc. 12.11.

BuOpOpHALTPN NPHMENHTIOTCY LAS CrYINEHHS WNH OOGCIBOMHBAHAA

TPYIHODIWIGTPYEMBX  OCANKOB  Gca TeABHOM
POBAHMA HMX WM nocic pearcHTHOH ofpaborks. Yactara xonebanns
GunbTPOBANEHOR nNeperopagkM ¢ paamepamnt oreeperiit 0,1...3 MM

coctasaset 20 ... 50 Mu. Paagenenne dhaa nponcxonnt au6o non ruapo-
298
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Puc. 1 2.12. Leurpucbyra
——J orit-soi kel
1~ nomaws ocaaxs 1— nomaes
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Tafinuna 12.13.

3nayenmun nokalarencH AN ueHTpUyr THnos

Maxrssarenu

Ori-352 | Orul-s02 ( Orue-631 | Orit- [ Ort-so1
K-04

K-03

k-02 |1001 K-01 [ K-10

Pacueniaz  npovisoguens-
HOETY Mo MCTOTMOMY  OCRIKY.
Wl

6e3 Gunakyannton
€ prorynsHTaMn
Haubonmuni pabounic
Zuamerp poropa, um
Pabouaa Lrsua poTopa. Mm
Hagrota mpauiewus potopa,
o

Fabapuren nenTpucyruc anck-
TpommHTaTeneH, M
Aauna A
wepuna 8
ssicara

MOUIHOCT] 2NEKTROJRMIETEAN,
Br

2200

135
18,5

6...12 20...40 50...80 15...25
1.3 15...26 35...60 8..15

500 630 1000 500

930 230 3600 1800
2000... 3000 1000 2650
2650

mo s100 6650 3860

1990 2750 3600 2080

1526 1450 2130 1210
28.32 90 110 5




Tabauya 12.14. pabaTI uS;  rPaROTOR B Ase cranun

Crymonve Ofemommmamsie
Buaocama | Haapawss 7 7 | Marepu
S nn | § 52 | ke | 452 | T2
frmaey gs: wax: | B2% | goimupu
% i || 232 |0
S
czd czk
W1 nepewd-}  94..95 89..90 a..1f | sa.q7 5..1a 30...50
W oTcToR-
1
wi|993..99.5]| 95.5..97 | §..10 | 93.95 | 3.8 20...40

cTaTuueckuM, amGo nol M3GHTOuHHM nasachuem 10 0,6 MITa. Cxema
¢unsTpa TMNA aanwa va puc. 12,13
Ilna ymecunmenns norepy
Tmepaod Gaiuw ¢ GuabTpaTom
PagcAcHHE oCAaKA Ha Beaua-
NopHHx Pax (rpoxo-
Tax) NpoBOAMTC B AAS MOCAE-
AosaTtenpbic  CcTanHu  (CTy-
weHne + 06eaBoXHBIRKE) .
Texunueckne  napasmerpot
§ paGorw npuBeAesin & Ta6a,
Pnc.12.13. Cu.nsaump-m-uﬁnwumw 12.14.
" ._.:;t - i XapaxTtepucruka luuuﬁpﬂ—
e g - diop mycka-
A~ dantrperYrad s < 4. eMux nponumnensocun,
npusegesia B TaGa. 12.15. Ppo-
XOTH MPHMCHAIT B KawecTse
ruOPODUALTPOR TOCAE 3AMEHB M3 mu npoceunalonlck nosepXHOCTH
ceTKOR ¢ paamcpom ormepctuA 0,1 .

Tafinuya 12.15. T e rpoxoTon
Yorosuae | fLakus cura, Moumorma
Mapua rpaxara QHpwma n Yncno apycoa | Aamrarend,
TR, xBr
WA 324 1250 2500 2 25
W 32 1250 4000 2 4
THA 424 1500 3000 2 5
WA 52 1750 4500 2 10
rcndl 1500 5000 ' 3
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PeroMeHRAuMM No  BnBOPY  YCTAHOBOR  MEL3HW4ECKOMD  00ed-
roxHeaung. [Iph muGope p: ans koro  obe3-
BOXHBAMHA OCATKOR CACAYCT YYATWBATE BCI0 TEXHOMOMMUCCKYIO CXCMY
ofpaGoTkn M YTWIMAAUMM OCAAKOR, 3 TakXe palory cOOpyXcumé mo
ouMcTKe cTouMnx sox (raba. 12.16).

Tabauya 12.16. C weranos ocangos

Ycranoasu v pexomensye -

M CHTYRUAH 2 MPUME- | OCHORMSE NDEHMY(IECTRY Ocuosinc HenocTari
newnn
Baxyyu-PuanTPI of
Tpu wammim neces u 088  pacn- vy X
ocamxe W npd  meob- 3anaxoe, cox- |nepy 2aMcH G Tpo-
20MHMOCTH  NOCAERYIOGICH | PRIUCHKE pacxans TRaHH, i
Te pMHNCCEOH CYUIKH HE TEPWOCYULKY, OTCYTCTRME | PACKOR ANEX THOIHEPHH
GracTpoIIHa LasiOUHICE
yanom
Nesrounne Orcyrrane Gucr-|  Bomomwoctu  pacupocTpa-
Puastp-npe neTa- [wewia sanaxa, Goneune rafiapHTLc
11pH cEpammsanin ocag-|ned H yinos, no <
[ yc- 1 pacxona | 6anbiime paCKONM e PN Ha Tep-
nosusx ¢ aaxyyn-
Thuec pynuux axo- | T
yAobpenn UEHHA M (1CCKA HI OCBAKOR | NIEPWONMICCR oM 38 1¢H dabTRO-
BLIEHOT TXRHK
Kamepussc « pauttie Huacas snamHocTs obes-| Hsgxan  yoenedds  upow-
GuaTp-mpeccs ocamxe W mep-
MpH  HPCARSPUTEnbHOM | FETHUECKHE PBCRQTM HA TCP- | PACEOR PEATEHTON, NEPHORMMMOCTE
Teanosod  0bpaSoTRe  pamk|MOCYWRY W CRMMEHHE ALHUCTEME, HEODXORMMOCT JAMEHM
e TposaIBHOO NasaTHE
ofiesno KeHHOTo OCanEn
Uewrpudryrn Komnaxhocrs veTanosok.|  HeoSxoaMMOCTE wiaseucuns wy
pa ,, pabors £pynKmx "
axa- ue s, ncp ks damcin
qecTae yaolipenna Gnory.aswros (heKos, NOMMWIEKINE 1o CpaN

HEHMIO € BAKYYH-drn1pa
IHEPIETHUCCKME PACKOLM KA TEP-

wocytuy
BubpodunsTpw TMpocrora  xouctpyxumm,| Hemwcowas  Crenews  ofea-
P

Tipn y
i v ocan Aeranch u y3-{norepm taepaoh dade ¢ Prastpa-
Rom, NpM  noCaEmysoeH (108 ToM, noean YACHoHAK

ocaznon | npovasomrenssocrs

Mpu npoekr KOro OCAKA npe-
AYCMATPRBAKT A HNOBLIE na 20% ronosoro

KQAKYCCTBA OCAAKa.
w1



12.6. Mo

o ANOLWAAKN

HUnoawue ang ofiea-
FOXABAAAE ocankos. [lonyckaeTcs npOeKTAPABAaTL MIOMARKR HAa €CTecT-
BEHHOM OCHOBAHAH C ADCHAaXeM H 6C3 HEM, HA HCKYCCTBEHHOM

achanbToBeTORNOM < M We ¢ arc
H NOBEPXHOCTHWM YAANCHHCM WIOBOH BOAM, MIOMAAKH-Y LAQTHRTEAN.
Mocaeanme nsa Tvma YIOTCR TIpA Y CONpOTHRAEH|

ocanka r>4000 -10'0 em/r.

Harpyakw ocaaka Wa sioswe nowansu Hp, v°/m’, b roa s pationax
€ fep-rou BO3AYXA 3 ... 6°C n cpen hl XOJHUECTHOM ATMOCHCPHBIX
ocankoa no 500 mm npAxMakT no Tabn. 12.17.

Tabiruya 12.17. HArpyies ua kaosse iouanzs 8 ron, W' /n’

Tun unasof mnoLtankH
] R
. ] f H
XapaxTepucTuxa acanka z 28 P 8 €
] ER- g H
H i3 e g
HEEE :(iff i
i |Ed; |33: [38; %
I IS ] ] g
d8% galizzal3:
22 23¢ ¥¥|s¥2g|32
Chipoxennnn n mesodrtnbmmz ye-[ 1,2 1.5 0 1. .5
TOBHAX CHeCh OCaAKA W3 fCPBHAKAX
W
To ®e. B TepuoduiuHux ye-| 0.8 1.0 15 10 1.0
sosmux
Copomenusiii  ocafak  w3| 2.0 13 25 20 23
NEPBHYHALR OTCTOAMKKOS M OCAROK
3 ARYXVAPYCHALR TCTOANHKOS.
A3pobuc  crabunwanposanmea| (2 1.5 20 1.5
CHeCh BXTWRHOTD Wnl 1 OCATKE H3
UCPEHYHLIX  OTCTORHWKOB WA
C: A aKTHEHBIY 1A

Harpyiku va wiOBMe MIOMAIKM B APYIHX KAMMATHUECKHX YCAOBHSX
ONPEAEARIOTCH € YHYCTOM KAHM3THHCCKOMD Ko HIHCHTS.
Monearas naowans WiOBMX MAOWIANOK, M,
Aq=3650/Hp, (12.16)

rae Q — ofiwem ocaaka, uzlcy-r. KOoAHYECTBO KapT NPAUMMAETCE HE MEHEE
uerwpes. [lnomaas WIOBWX HAOWAROK CHERYET MPOBCPITH A3 HAMO-
302



Has namop: 0CAnK2 NOMYCKAETCR MCNONbIORAHHE
SOA, A0mANK WAOBNX mnOmMAnok. Bucara orpampawomux sammkos, M,

h=0,t +0,95407/4,, (1217

me T — npoiGXHTETBHOCTG WIH nEpHon HaMOPARMBAHUE (KOTHYECTBO
AKEA C Temneparypod Boaxyxa Huxe — 10°C).

Leuenu* romaa
00 e

{ 50 ) o
i DASRRL| 2
[ dacweoysouud caoi

ime
oo acacsoly ol
o]

S Bemanno 1000 mbn:

E“ waman s,

Puc, 12.14. Acdu

HA0BBIE
f— enuuod norme (mencrcberonuihy; 1 — Apenmmad perca
oBeTomL

Haoawe n. dxu na ecmec oc NPOEKTHPYIOT B
uantpyiounx rpynTax. Tlpu thySuHE 3aneraHHs rPYHTORHX 808 MEHEE
1,5 M OT nOoBepxHOCTM KapThl  CAEAYCT NPERYCMATPHBATE APEHAX.
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Ulnpira xapT  npit IBYCTOPOHHEM HANYCKE OCAAKA OPH BAAKHOCTH
ocaaxa 93...95% soxeT coctapaats 20 M, 2 NPH RBIAKHOCTH
97% —ao 100 M

Haoame naowyadsu ¢ nodepxrocmibis  ydaneuiues tnogod aodet
NPOEKTHPYIOT & MANOBMAKTPYIOWMX myﬂ‘l‘@( N3 OUHCTHBX COOpY XKEHHIT
NpoH3BOAHTEABHOCTEO  Goace 10 000 /cyT.  KOHCTPYKTHBHO OHH
OOPMIFIOTCR B BMAC KACKAAOR, COCTOSWIMX M3 4 ... 8 Kkapr waxawit.
Yucna kackagos 4...7. Ulupuna xapr 30... IOO M (npW yKJIOHAX
mecrroctu 0,004 ...0,08), 50...100 M (i=0,1...0,04), 60... 100 M
G <0,001). Ovvwowenne wmprusl x Lwe [1:2...1:2,5. Koawdectso
wiosol poan 30...50% xonmuccTea obeimomusacMoro ocanka. Ee
3ArPRANEHHE NO BIBEMCHHEM BewecTaaM 1000 ... 2000 Mr/n, no BIKgw
— 1000 ... 1500 mr/n.

Hroaote na014adku 1@ dedaarbmobeMoniom OCHOAaHLY HMCIOT KapTH
urtpurod 20 .. 30 M # aauuoit 100 ... 150 M. Baoaw kapt Ha paccToaHnn
10 » npyr OT apyra pacnoiarasor apeHaxsisc jortkk wHpsuon 0.7 ...
1,0 M u ray6unoit 0,4...0,6 m. [poacanuwit yxroH Jatkos = 0,02,
KoncTpykuns miowaaok npuBeacHa wa puc. 12.14.

Haoowe nrowadxu-ynaomuumeny NPOCKTHPYIOTCH  TOAWKQ  ANR
XOpOmO pacCranBaMUXCT OCAIKOB B BHIC NPRMOYOIbHEX xcae3obe-
TOHMEX PCICPBYAPOB TAYGHHOA 20 2 M € BHMYCKOM WIOBOA BOAN C
paanux yposHed. [ilupuwa sapr 9...18 M. Kapra HMcwT namayeu ¢
yiioHoM fio 0,12 119 BOMOMMOCTH BbCIAA MEXAHM3MOR.

127, Coopy 06 u o6
ocanKos

XumMuueckoe ﬁempaxusanue OCAIKOBE NpOROIMTCA  H3RECTBKO,
AMMHAKOM, THA3OHOM, GOPMLIRACIUAOM HIM MOUCRUHON, OnHOEpEMEHHO
MOBWWAETCH YAOBPHTCNLHIN UEHHOCTh OCAAKOR,

Heobxoaumag ans ofpaBoTkW 0cagka Macca W3BECTH, KT,

A
" _[,ﬂMm(l+ﬂ,!iun‘)AT‘ (12.|8)
11524-092AT

TAC Mo — M3CCA OCAAKA, KT; Wo — BAZXHOCTL OCANKA, RAOAW EAWHAIH!
A — aKTHBHOCTE HIBECTH, 0O EAMHHLM; AT—paamxrh TeMnepaTyp
—HB’IDCGHOH A9 HarpepdHHd ocaaka W HCXUZINOH

TpeGyeman ons 06c33apaXHBaHits TCMNEPATYpa 50° C aocTuracTca
npu ao3ax u3sectd Goace 30%. [lax 06c33apaxMBaHHME MCNOABLIYCTCH
MONOTAH H3IBECTH, KOTOPAN CMEUIMBACTCA C OCAIKOM B ABYXBATHHOM
AONACTHOM CMCCHTERC,

JlereAbMEBHTH3AUHA PiLIMALMOHHEM TCPMAMECKHM Harpesanuesd o0c3-
BOXCHHHX OCILIKOB SBASCTCH HManGoacC NPOCTHM cnocobam ux obeds-
poxnBanug. TEXHHUBCKUE OHHWC KAMCPH ACTCABMMHTHIAUMM MPHECAC-
wol B TaBa. 12.18, a cxema —ma puc. 12.1
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Tubruya 12.18. T EAMEPH ACTT. ™iE KArM

Moxasarem Jnauenmie
[1POWIROUITEMBHOCTS 10 0B¢I00 MENHANY OXANKY, M2 1% 0.4..0.6
CXOPOCTE ZBHACHNS JEIFTHl METRATHIECKOR TRAHENOPTEDH, W/MHH 07
TOAWMHE CNOA KIKA HA NEKTE, MM : 10...25
JLAMH8 neHTHd, 2 (10 Ocam GapaGaon) 4500
[T .

neHTeL '

samepu

Dasnenne asa a cerw, MITa
PACXOA MA34 HA OJiMY FOPEAKY. m™/x
Yueao ropeaoe TK-27-Y1

BUCOTE YCTAMORKH OPEAOK A CAGCHM KIRE, MM
Tit roivHug

TCOPETHYCCKOE KOMMULCTBO TCOOTH, MAKCHMANBHO 0OTPE6HOE Ha
nercabMunTHIaumMio 1 MY ocaika, ofeasomentoro a0 80%-uok BAdX-
HocTH, NpH Harpese ocanka ¢ 10 10 60° C cocrasaser 560 MIx. Kamepu
KACM YIOTCH 118 OCATKOB TEPCI HCNANKIO-
BaHMEM KX B X24CCTBE YIOORCHNA M2 CTANUMIN 2IPALMH NPONIBOAHTCAY-
HocTbio 30 20 ... 30 THC. M7/CyT CTOuMbX BOR.

GHOTEDMUYECKIR 0DPaGOTKA (KOMNOCTHPOBIHMC) OCANKOB OCYLICCT-
BANCTCH NOA AEHCTBHCM apoGHHX MHKPOODIAMMIMOB C Uenmio obedsa-
PaxvBaHHH, CTHGMHJZL\VIH H TIOATOTOBKH MX K YTHAW3aUWM B KAYCCTBC
yaobpeHus.

An% co3namMs NOPHCTOR CTPYKTYpH 0CAdKa TPEOYEMOH BAAXHOCTH
W OOTHMAISHOIO COOTHOWCHHS vriepoaa W azora (20...30:1) ocaaxm
KOMOOCTHPYIOT COBMCCTHO ¢ Topdiom, PaaMoioTol OpeRccHOi  KOpPOR,
MNCTBAMM, CONOMOW, TBEPaWMH OWTORWMHK OTXQRAMH # T. N,

Hawkbonee peutcBniM W NPOCTHM CROCOBOM NAAYHEHHI KOMROCTA Kax
yrobpeHils SBASETCS Criocob NPUIOTOBAEHWS €0 HA CMeH OCAIKOB
CTOYHHX BOZ Nhocne Koo o HAK  HIOBRX
010Wa10k € BEPXOBuM  TopdoM @  wWTaBeaax WA nAOWAIKAX €
AcPANBTHPOBIHHAM NOKpuTHCM. DoOpMa wWTabens TPANCUMCBUINAS C
wapunoit nosepxy 2...30 M n smcoroit | ... 3 m (RpH ccrocTaERHOI
aapaumit) M 20 5 M (NpPH NPUHYINTCABHON a3pauku). B aumuce Bpems
KOMIMOCT JIYYIUE PAIOFPCBACTCR TPA COOTHOWCHMK Topda K QCAIKY KaK
21, a aetom u BecHoi — kak 1,5:1. KauccTBo koMnocTa yay4wactes,
ecam K | T cuecn aobasuth 15...20 kr wasecT W 3 Kr kaaua.

KomimocT nprrutosigercs nocaadito. Bawase kiaayr ropd croem
50 cM. Buittc 23aCHNaT CI10M 0CANKA TOAUMHHONA, COOTBETCTBYIOUIEH
TIPHHATOMY COOTHOWICHMIO ¢ TophoM, CtBepxy — cioii vopa. Kom-
1—181 308
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ACCTHPYCMAR MACCA NMOKPWBACTCS 6E20NacHWM B CAHWTADHOM OTHOMEHHH

NOM KOMNOCTOM  TOIOIMHGHA CHOA HE MCHEE
20 cm. Mo kOHTYPy nNOWANKM YCTAHABAMBAXIT ROTKM mAd  cBopa
NOBECPXROCTHOMD CTOKA.

Mpr ecTecTBEHHOA ajpauMH KOMOOCT €OIpeadeT 3HMoR 3a 3 ... 4
Mecaua, B BECCHHE-NETHCE BpeMA 3a 1,5 ... 2 Mecsma.

Mpn TIPHMCHEHEN 2IPMpYeMBixX unaﬁc.'lel] 6 OCHosaHWn mrabens
Tpy6r anamerpom 100...200 MM ¢
pasue?on mm.pcrun 8 ... 10 mm. Pacxoa soanyxa npeuumacres 10...
25 M7 /4 Ra T opmnuqecxom BCmECTBA cMmecH. Boagyx nogaercs
muyxonynnou YyCTaHOBKOA WA oTcacWaacTcs acHrwastopos. [lepuon

3 BOanYxOM  coctasaseT 3 ... 4

Heaew,
Ha puc. 12,16 nana CxeMa TUNOBLX COOPYREMHE KOMNOCTWPOBAHKS
ocaaka € mofasedt BO3RYXa OT BO3AYXOLYBHOA cTaHumn. Kamwuectso
13,185 o
2
190"
8,008

127800/ 108000

Puc. 12.17. Tvmouoe CODPYRKEHME KOMNOCTHPORRIHE OCARES:
)

s
post prproc vy erelaerjuily e

06380 XEHHONO OCAAKA NO cyxomy Bewmectey 5 7 (L=78,0 v) wm 7 1
(L=108.0 ™) B cyrxu. CMeUICHHC M DEPCMCmEHHE  KOMTIOCTa
OCYUICCTRASIITCA MOCTOBEM (pRAdieprEM KP3HOM (5 T} m Syasnozepamu
n3-37 (1579).

TepMudeckas Cylika OCaAKOB MNPCANAIHINACTCS  ang  obeada-
PARHBAHHL R CHHXCHHA MaCCHl W 06bEM3a OCAZKOB, NPCOBIPATENbHO
OBE3BOMEHHEIX MCXAHHUECKHMH  setonamn. 3o obecneumpact  ag-
GCKTHBHOC yAAnEHHE oc:uxon € TCPPUTOPHM OMWCTHOR CTAHUWM H HX
aa yT X03gACTRE,

Tcpunqccxag Cywka nmusmmn B 6apabanHLix H NMHEBMATHHCCKHX
CYWHSKAX, B YCTAHOBKAX €O BCTPCYHHMH CTPYAMH, B arperatax
BMTAMHHHOR MYKH, B CYunuikax C (OHTAHMPYOMMM CA0CM R T. .
308




Texuonorvueckas cxema CYUIKK OCAAKOB C MPHMCHCHHCM YCTIHOBKH
CO BCTPCUHHIMH CTPYSMY npueeaeHa wa puc. 12.17. [MpombimaensocTesn
punyckawrcg  ycramosxw  CBC-1,4-2,2; CBC-3,5-5; CBC-9-10
NPOHIROANTCABHOCTBHY NO anare c racuuo 1,4...2,2;
35..5 u 9...10 t/v. Kopnyc tepMuueckod ofpabotkn ¢ asyMs
arperatamut CBC-3,5-5 wmcer pazMepa 8 rnane 30x12 M 1 Bucory 14,4
M (uactiyto 7,0 M). OCHOBHHE TEXHU4YECKHE MAPAMETPH CYMUAOK AAHK
B rabn. 12.19.

TepMAueckH BHCY # ocazok saet coboh -
MHA CHNYYMA NOMMAKCNEPCHEIA NPOAYKT € NpeofanamuM paIMepoM
qactan {... T mm.

TexHONOrHRECKad CXeMa CYUWKH OCAAKOB B ArperaTe BHTAMHHHON
myxu (tuna ABM-0,65 X) npuscaena ua puL 12.18. OuimoBwe raaw
B TONKC #Meir Temneparypy 400 ... 600°C, w: a_puxone 100... 180°C.
Mpu uactore spamenns GapaGauma 8. 15 wmn ﬂwHZMH“TMbM(xTh

i‘*"

u

m.lzu,c.mcym mcm-nux-uulrunm
ABM-0.65K:
1 -
ety {— peToumah 73— 7 — o
9 — geopeynrx 18,15 — "
&;ﬁl.ll—llll;lj L=ty

cymiaku cocramnger 600 ... 1200 kr/u N0 MCNAPIEMOR BAArE, BAAKRHOCTD
BHCymCHHOrO ocanaka 10...20%. Pacxol 31CKTPOOHEPIHH cOCTaBASCT
0,02...0,04 «Br-4,a aguzensmora tomwnmea G,11...0,13 xr va I &r
HBCNapaeMoil Bnaru.
CXHTaRne ocaakos eCAW UX YT
Han 3KOHOMH4ECKM Heuenecoobpaina. Tlepea oxuranieM  HeoBXoaHMO
CTPCMHTLCE K MAKCHMILIBHOMY CHHXREHMIO BAIXHOCTH OCATKOB NYTEM HX
CROMO Tennora Cropanms TOPOMMX HCUICCTB,
MJIx Ha | KT CYXOr0 BEWNCCTBA OCaAKA, ANR OCHOBHBIX BHZOB OC3IKOB
TOPOACKHX CTOMHHX BOA CACAYIOMAN:
OcANox ePBHAHBR OTETOAHHKOB . .

19...21

AXTHBHWG T
COpomeHHnIA OCRNOR,
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Puc. 12 19 Crema CRAMUAT omua- 8 neuw Rumaicro cron:
Soinesoud neverens = ne KC S peryneps,

T okt 19— dutssosts
I nmm'inn-nml '~ fiywrep arm nocua: 15 — -

Yoy i) a v s e o ey o
2 2= posds iyl

Tabauya 12.19. Texuuaeckan 1APAKTEPHCTHEE CYLIKAOK CO SCTDEAHMMA CTDYHMH

MNorasateas nasesce

BaamuocTs OCRIKOE.

Ra cyuen 65...85

fnocne Cyune 30...50
n YCTEHOBOR (O amare, 1/9 qa.1...10
Tewncparypa cyummoro arenta, * €

HaLanmHaL

xaweynan

Heafewnc soyra nege conaom, Mila
Cropacms, ucreueniss rason s conna, M/c

no




fTpodanxense maba 12.19

Moxasarens Busuenne

Y RCARHbIE PACTOM HA | & HCTIAPREMOR QAL TeraaTh, MILK: 14,39
yeaosiarD rortamas, kr 0.114..0.128
cyzara saazyrs, kr 4.5
aaexTposueprm, eBr.a 0.02...0,06

| Snpukenise oluems 110 HCRADEENOH A8TE, kP {2+ 700...1000
OCanox NEpEMUMLIX ATCTOAMKEDA . - - . - . e 1921
AcTusmni an 15...19
Cpomenti ocanox . 3.7

Topewuo ocankos yer DA Ke it

npoucce Hx TCMIOBOA MOAMOTOBKH, u:uoua)ouxuﬂ NpOrpPeER MATCpHANS,
MCNAPCHHE BAArK W BBACTEHKE ACTYYHX. B KadCCTBE TONOUHKIX YCTPORCTR
RAd OKHFaHWG OCAIKOB BOA Np neyw,
MCYH € KHNUILHM CIOCM HHCPTHOMO HOCHTCAR, A TakXc ﬁapaﬁ:muuc
MMCUH, CIOEBHC H KAMEDHHE TONKH.

ﬂpouecc CXMFAHHR OCAAKOB B YCNOBMRX NCCBAOOKHXCHHOrD nos
IHAYHTELHO m(‘KTHHHCC, 4EM B CTIUHOHAPHOM CAGC. Cxema YCTAHOBKH
neuu xunamera cnos (KC) npuseacwa wa puc. 12.19. B xauecrse
HHEEPTHOTO MaTcpHana s cnoe i necok
¢ paamepom cpakumii | ... 5 MM unn ¢rroponaact, TpouIBoAHTENLHOCTE
neds N0 HCNApACMOH Baare cocTamnset | ... 2 T/4. Temncpatypa soaayxa
M ra30B Ha mxofe B neds 600 ... 700°C, B kumswem cnoc 650 ... 750,
§ TOMOWHOW Kamepe Haa kupamuM croem 900 ... 1000° C. Harpyaka no
ucnapscMoid Baare ua | M° ofwema neun 60 ... 100 kr/4. Yuoc aomu
¢ orxopsuiMp raaamu 80 ... 100%. Pafouas cxopocTe BO3AYXa,
OTHECCHHA K naowanu pewerkyn, [,2... 2 m/c. Yaenwuuit pacxo3 tenaa

. 4,6 MIOx wa | «xr McnapseMoM BAGMM, yACABMHN  packoa
aacktpooneprun 0,04 ... 0,05 kBr-u wa | kr ucnapsemoil Baarm.

nasa 13
OELME BONPOCH MNPOEKTHPOBAHHA CTAHLMA OMHCTHW CTOMHLIX BOR

13.1. Bui6Op TEXHOMOTMYRCKOW CREMLI QHHCTHOK CTaHLMH

MCTOAN, NPUMEHREMHIC AN% QUMCTKH CTOMHWIX BOA, PaancAfioT Ha
TPH TPYNNH: MEXIHWUECKME; GHanoruueckue; dmanko-xumuueckue. [Las
JMKBICIAUMM GAKTEPHANEHON 3ArPSIHCHHR CTOMHLIX BOA NPHMEHRIOT MX

HBamue | .

an



JL1s  OMMCTKM TOPOICKHK CTOMHWX 804, TOMHEC CTOMHMX BO3
HACCACHHEX MECT €O CYOKAMH QP ™M
JOKAABHYIO OUHCTKY), MPHMEHSIOT B OCHABHOM MEXARKUECKYIO OMHCTKY
# BHOMOrHYECKYIO.

DUIHKO- KUMMUECKHC MCTOZH OWHCTKH HCOQTLIYKT C1a8HEM 0Gpasan
AR ZOOUKCTKH rOPOACKHX CTONHBIX BOL M OYHCTKH MNPOMCTOKOB 8
GCCL'TQ‘IHHK CHACTEMAX HIH HA JIOKAThHWX OYHCTHHX COOPYRKEHHEX C
NOCACTYIOWUM HANDABACHHEM 8 MOPOICKYI0 KAHATHIAUHK.

B ra6n. (3.1 naHB CXEMnl OYHCTKK GWTOAWX CTOYHBIX BOX
COOTBCTCTBYIOWUAE MM KA4CCTBA OWHUICHHEX CTOKOBR MO  OCHOBHHIM
NOKA3ATCAAM JATPHIHCHHA.

Tatituya 13. 1. CXEMbl 0UACTRM SLTORMY (rOPAACKMX) CTOMUMY 801

KOHUCHTDALHA B 04rtEHHOA BORE, Mr/n

Cxema QumcTHMX COOpy Menul
JRe—

wmene- | BMIKs | XK | gocdop | ssor

M+E

M+E+d

M+B+XM

M+E+ XM+ D
M+E+XM+C
M+B+XM+NHy+d+C
M+ X6

M+ XE+ NOp+ Ny
M+XE+NO3+N;+ @
M+XE+NOy+ N+ D+ C
M+ BNOy

M+ENG1+ ®
M+ XB + NGy

M+ X6+ NG+ P

M+ BNQO + D + A

M+ XM

M+ XM+ D
M+XM+D+C+ D

M4+ XM+ NH3+ @+ C
MIAM I D+ K, + C

n pumessnie M — MCxanuaecRas GuRCTRE: B — aamisd Guonoreckan owcrxa
ua ¢ arogi (Marpysks 1 wn 0.4
[i[lKJ/kr :y'll ENO) TR € (HArpY3Ka HA u.w z
. 0.3 e BIKs/krcyT); X& — naanas 6 R C

(COMaMH AnOMANIE HIA KENEIE); KM — XHMHUECKOS OB X 1EHHE (0Bbumo H3ReCTL) & KOII-

TRETHME OFCTOMMHKEX: © — (LUILTPALME HA 0IHO- KM MHOTOCTORHMZ (unsTpax; C —

cupfiume AKTHENWM yraew; NHy — a-mynkl ANMHBKA fipu amcokom pH: NQy — aapoSuas
2 peaxrope ¢ slopum TTCTOAHMKOM: AH — Ce-

AEXTHEUMA OBMEN A1IMOHOR NOY # PO L Ky — CCABKTHBHWA OGMeN KATHONOS.
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BuiOp METOAa OUKCTKH 33BMCHT OT HEOSXOMMMOR CTENCHU OYHCTKH,
XAPAKTEPA IArPAIHCHUA CTOUHHIX BOA M KOHKDETHWX MECTHWMX YCAOBMA.
B OTACABHBX CAyvadK MOXCT MPOCKTHPOBATHCA TONHKD MEXAHHUECKAR
OMMCTK2 € 06A3aTENBHOA KEe3MHBEKUNCH OYHILEHHDH AOOW, B OCHOBROM
®e ANA OUMCTKM (OPOACKHX CTOUHMX BOA NpHMeHseTcs Guonorwuecxas
QUHCTKA, NPEACAPCAENFIOMAN HANHYNC COOPYXEHHH MO0 MEXAHHYECKOR
ouuctke. Ha Taén. 13.2 no
OTAEABHHX BHIOB OCHOBHBIX COOPYXEHNH MEXAHHUECKOR H BHOAOTMUECKOR
OMHCTKH CTOMHBIX BOZ, 2 Takxe 0G6paBaTKM OCAIKOB B 3ABACHMOCTH aT
UHCIA YCADBCKO-IKBHBATEHTOB KAHLTH3yEMOro oGmexTa. IMpn aToM HopMa
BOJ0OTBCAEHNS cocTamaser 250 ... 300 a/(uen.cyt).

13.2. PewenHe reHepansBoro NAaNB OYMCTHONH CTEHUMH
H CXaMmbl BRICOTHOTD PACNONOKEHHWA CODRYKEWHA

InoMaIKa CUHCTHHX COOPYXEHHA PACOOAracTCd B6AM3H KaWATMay-
€MOr0 OBbCKTa € YUETOM COHHTADHO-IAWMTHOR 30HH. OUHCTHAS CTARUMS
p.LLESIE ] TeCA hO K KIAANA3y y OObekTY BHMI
N0 TEYCHHIO PCKH, 3 TAKXKE BHHI ND HANPABACHMIO MOCMOACTBYIOWMNX B
ACTHEE BPEMA BCTPOB.

Tpefyemas MA0Wans OYHCTHOH CTaHLMK MOXET GuiTs onpencicHa na
Taba. 13.3. KoxfxhMLNCAT 3aCTPORKH MI0wanku aonxex GnTs we menee
0.6...0.7. Oaeacusror 15... 209, Teppuropuu.

Jln# COCTABACHNS MCHEPATLAONO NL1AHA NO NPHASTON CXEMC OUACTHHX

€OOpYXCHHA HEOBXOMMMO HMETD MAaH yuacTka,
nox OYHCTHYO CTAHLHK, C HAHECCHHHMH HA HEM TOPH3DHTATAMH. B
CTH  OT TEAbROCTH OYHCTHOH CTaHLHH K COCTaRa

OUMCTHHX COOPYRCHAR [ITHEDANBHWA NNl COCTABRAAETCH B MacmTabe
1:200, 1:1000, a vawe — 8 macwrabe 1:500.

Ha rencpansum nJaR  HAHOCAT PACRIDIOREMME BCEX  OMHCTHBIX
Coop:! i H oT OTKPWTHX NOTKOB, TpySonpo~
BOI0B, YKAIWEAKT TPACCH WIONPOBOLOB, rA30NPOBONOE, OCYMIMTENLHMX
KAHANOB, APCHAXER ROJOMPOBOAOR, KAHAIMIAMM M DACKTPOCETCH.

KOMNOHOBKA OCHORHHX COOPYXCHHI 10 OYHCTKE CTOUHBX BOA 3ABHCHT
0T cmxo6a MOgAuH BOAM (HAMOPHAN HAW CaMOTeyHad). peaseda
MCCTHOCTH, KOHQHIYPIUHW ([LIDWIAKK, FHAPOrCQIOTHHMECKKX — YCHOBHE,
Tpi KOMNOHOBKE COOPYXEWMIl CASNYET NPCAYCMATPHBATH BOIMOXNHOCTH
AATEHERWLIO HX P3CIUHPCHUS B CNyHde YBCAHMEHWUA TPOM3BOIHTENs-
HOCTH, 4 TAKXC CTPOMTEARCTBO MO OUEPEIAM.

PacCTORHHE MEXAY COOPYXCHWEMH PCLUAETCH B 3ABMCHMOCTH OT MX

. Taybuan XapakTepa TPYHTOB W CnocoBa
npow3goacTea pabor.

3L



Tabwua 13.2  dracmu  npumenewss Conpymonid

Laopynemid eapanmepurmung o Mataic
[
ﬂ_‘wz‘iymmmr—— i
TopiIBRmaR RN T
|€ aducofunt dinenacm 960 |
Recronadmu fmuw j
R [
27—
%;ﬂ‘_ﬂm
Deptone bttt =T
omemdmInY DOULIOA RN 61 E 1
\Fodiaeaiie
Vi p—
[Buconprazpimnns |
puapunomps DaueKnKorC
L T
£ anod 3001 u — ——
Aspomenn el oo =

coppymenca
copa madonun

Lonpymenun
ofit shaxadanir

vemanolea
gL yiny o
cmueoni

sexomeatycuad duanason npustrenin
BpunCauae madsemum olocnola

CoopykeHHS CIEAYET PACMOTArATE KAK MORHO KOMRaKTHES, npM
3TOM 610KHPYS NPIMOYIOALHWC B NAAHC COOPYXREHHS.

Mexny rpynnaMy COOpYKCHHA, KOTADHE MOCYT CTPOMTHRCH E PA3Hoe
BpEMA, MPHHHMAKOT PACCTOSHHE O 10 00 25 M, MCXAY OAHOTMNHAMH
coopyxcHuamu B tpynnc — 2 ... 3 M. PasMenchse rasroaniepos,
METAHTCHKOB, KOTCTLHOA, TPAaHCHOPMATOPHON NOACTAHUWH H  BCCX

i IOURHO Tecd € cof. noxap-

HEX DA3pMBEOS,
TeppuTOpHd METAHTEHKOB Orpaxndercs 3abopom. PaccrosHue or
METBHTERKOR W TA3TOALAEPOR 10 OCHOBHHX COOPYXKEAWH, ABTOMOBHABHEIX
AOPOT, BLICOKOBOARTHWX AHHHA, NOACOGHMX NPONIBOACTEEHHWX MOMe-
meHuA AoaxHo BT He Mchee 20 M. PaccrosuMe or ckaaga xnapa A0
aaMHRHCTPATHENEX MOMEWCHKE IoAXHO Oute He meuce 100 M n g0
OCTANBHNX 3naHui — 50 M,
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il

Tabauya 11..11

P rA0maak

[LA0ua s, 18, AP NPONYCKHOR CNOCOGHOCTU COORY XeHHA,
Caopywemia nannoR hic. w° Syt
6uanaruyeckoh a4HcTK

7...10 [17...32]| 40...64 | 80...130 | (60...175 | 220...280

< OpPHIOHTANLHEIME| 4, 6... 7.8 8.1 1.4 14...16
|orcToAixamn n Mexammue-|S...6 16,5
ckisn 06CIBOKHBAHHEN OCBAKE

[ L UTETHINETT) . S ) 1.8 8.9 10... 14..16 17...20
ATCTORMHKaMH " me- 14
XAUHYECKHM 0BeIBOKMBaUUEM |

ocagka

Hpnumewanhne B nﬂ/muz M‘ YUTEHS! NACIIARN NOR KADBKIE H /IECHANBIC ILIOWAIRN,

ans oacafkd, noa caogy-

MEHME NOOMMCTKH CTOYMBIX BOI, ﬁnmomueum NPY/sl, YCTAHOBRM 16 CYLIKH M CRUTEHMS
ocanxa.

ns



Bee anawma ®

P, 00EX H fcme-
Ulnpwna np x popor 9 5,5 M,
3aKPYrACHHS (DU CONpEMenun nopor Ke mence 8 m. [IpexcnvAni yxaoH
nopar naanauacrca e Goree 8%, a ans ceeanon — e mewee 0,7... 1,0
M. TeppuTOopHE O4HCTHOA CTaHumk NOAXHA OhThb OrpaxacHa 3a6OpoM
moc ™o, K o OUACTHHX COOPYXCHHA AOAXEH BuTh
ofecneues MOMLEM, MOABCAEAA INEKTPOIHEPMHE, NHTECBON BOAOMPOBOR H
nuHAG TEACHOHHON CBEIH.

P Tcs, Tno n, T

TBEHHBX H ofn wmyxonynuym
CTAHUAIO C WAOBOH MACOCHOW Crawused, W 7. A

B anMHHKCTDATHEHO-GHTOBOM  31GHWH  GNOKKDYWOT:  XKOHTOpY,
NPOKIBOICTACHAO-TEXMMUCCKHA  oTaen, aabopatopuio, Gyder, kpacami
YIOAOK, (PAuCHHYIO fig  PAGOMER  OJEMAM, MHOCAA  MACTEPCKHMC.
OpHEHTHDOBOMHEIC  PRIMCPH  3ZAHAS B TNaye fIPH  CYTOUROH

TENLHOCTA  COOPY 10...25 Thc. m” — 30x12 M, a npn
nponazoguTeaHocTk 40 ... 100 Twe. Mo — 42x12 M.

Ha ouMCTHOW CTaRUMH REAXEA NPEXYCMATEHBATLCE  ABAPHAHLIN
KOIEKTOp ANA BHITYCKA CTO4WMX BOA. Mumeys coopyxcaug, on Geper
HaYaNo or KA10Aud-ycnoxQMTeNd, MHACT Baodb cmpyxenuﬁ H npuco-
CAWHLETCE K BuNYyCKY OUHUWEHHOH BOAM B KOMDAUE NOCAC KOHTAKTHHX
PeICPBYIpOA. ABADWIHER BHNYCK MOXKET GhTh PEUICH B BRYX BAPHAHTAX:
B BRAC 3ar1yGICHHONO KOMLIEKTOPA M B BHAE OTXPHTOMO MOBEPXHOCTAOID
notkd. Buinyck noamed ofecnmeunth OTBOA CTOMMOA BOAM AC # mOCAE
MEeXAHKMUCCKOA OYHCTKM, nNpH 3TOM K JZMOMGHNBGHHHM AAMOPHKIM
YCTPOACTBAM Ha JBAPHAHOM BHIYCKE AOAXeH OWTh ofiecneuci croGonuuti
npoxon.

Onopoxnenne :oopyxenuu npcnycuamunae’r:i HACOCAMH € BO3BPa-
MCHAEM BOW HA OVHCTKY.
coopyxcuuu B asaprAHm c6

B COCTARE CTAHIIMM QUHCTKH CTOMKNX BOT HAZICKAT npeaycMaTpHBITE
YCTPOWCTBA NS 3AMEPA  PICXOAOB  CTOMWBX BOA, CHPOTO  OCaaka,
BOJAPATHOMO H HIBWTOMHOIO AKTHAHOTO #Na, BOITYXA, Mapa ¥ rasa, a
TAKXC YCTAHOBKY ABTOMATHMCCKAX npoboorGopuukos (eM. § 13.3).

Ha xawaoit KaHanH3IAUHOHHOR QUHCTHOA CTAKUMH AOAREA OMTh
TIHTHCBOA BOAONPABOA M HeKANKHAS KANATHIAUAL,

B cxemax ¢ a3 Kanany: HACOCH P 2
B HACOCHO-BO3AYX0AYBHOR cTanuuH. CTOuHAd BONA CAMOTEKOM HANPAE-
AfCTCA B # pcaeppyap W Kaua HacocaMH o

<3 B ye
cxemax ¢ Guov:bumnpauu oﬁulmo NPOEKTHPYETCK OTAENbHO CTORWAA
KaHa HACOCHAR wan € snoeok
HAacOCHOW CTAHUMCH, HHaraa BApHaHT ca it nopawu
XQIAACTRCHHO-GWTOBOA BOZM HA IIABHYIO HACOCHYIO CTAHUMIO, ECAH OHA
PacronaraeTCs Ha TCPPHTOPHH OMHCTHHWX COOPYXCHHH.

[IpK peieHUKM rCHEPANBHOMO L1aHa b
Ha OTARNILHHX COOPY . Hrosuie H
kI




p. creayer OT QUACTABIX COOPYXCHWA €O CTOpORK,
MPOTHBONIONOXHAA TOPONY, MOITOMY BCE OCTANRHBWE COOPYWEHHMd, CRR-
3annne c ofpaborkodl wna, caemyer paimewats TaM xe. C tod me

CTOpPOHK uenec: npoK BOPOXRHYK) MATHCTPANS,
Bgone fice T ApyrHe H BCNOMOrATENBABIE
ANAHHK .

Takoe HMMETH ¢l ¢ npyro#

CTOPOHM OUNCTHHX COOPYXeHAR, KOTapag weobranusaa ar PpaclIMpenHs
QUUCTHOR CTaHLH,

B OCTW OT pa3mepa 1L or i noa ouucTHME
COOPYXEHHA, HX THTIA M MOCTHHX YCNOBHA MOryT OWTh pasawunme
BIDHAHTH  KOMNOWOBOK.  [MPMMED  regriaua  OWWCTHOA CraHumRm
nponasoaaTensrocTsio 100 ... 280 Thic. M /cy'r naw Ha puc. 13.1.

Puc. 1AL Teumaan CUCTHMX COOpY REKHA fpOTy KO ErocosHocTRIO 100...280 Taec. W cyr
Ke pec errox (agomnx; § — pacnpe-
Sporemx

12
ry e, 11— Gynecpa notet T
i mamns SAALE airyy i Tmaan; B
Cxnpossy

MpH pcuieHsn MCHEPANBHONO NLIaHA CACHYET MMCTL B BHIY, 4TO

pac i nomXHo ofecneunsaT BOIMOX-

HOCTh  CTPOMTENLCTBA IO  OMEPEASM, BOIMOXKOCTR  AANLHCALIETO

PACUAPCHNR, MHHHMANLHYIO TIPOTRAEHHOCTE KOMMYHHKAUMA H J0CTYn-
HOCTH nsl DEMOATA H OBCTYXHBAHHA.

BuICoTHAE CxeMa PaclofOXElHY OWYHCTHMX COOPYXCHHA peaercd
SICXONA M3 JBYX MONOXEHHA: CAMOTEWHOTO JBHAERHUA OWAUWAEMON
XAAKOCTH M0 COOpYXeHusiM M Ganawca 3emnaunx pabor, urobuw no
BOIMOXHOCTH O6MEM BLHYTOTO rPYHTa pasHsacd OGBEMy HAachNEA.

ik



Qputwwos xouepa
Idomt pruiémos

N Aspamenn
S & pocgpedomoven
N Biryenom do
N
Virudm
Rpuwymaemes
ImmemY a S o = )
‘neampoony | & §§ 2§ 2 2 3
S35 3 k3 & &
s £y
™ |33 8§88 & 3§ 8§
3 g bl ~ o~ ~
Foccmonaun H,I J P J;J I A J ] 5

- Puc. 13.2. Mpodptas no ansmeRuiO BN

Llag yMcHbmeHns 00beMa 3eMASHbX PaGOT ONHCTHME coapyXeHuA
AyNiIE PACNOAAraTh YACTHUHO B HacWmHOM rpysTe (Ha '/3...'/2
BNCOTH). TIpW ITOM HACHNH DODKHW HMETh KRyTH3HY ovkocos 1:1 ¢
NOCACAYIOMNM OACPHENHEM.

[ns  ¢3MOTEHROrO JBAXCHHR CTOYNOH RBOAW NO  COOPYREHHEM
WCOBXOAMMO, 4TOOM OTMETKA NOBEPXHOCTH BOAW B KONOALE-YCNOKOMTENE
fICPE PCMCTKAMK NPEBHINATA OTMCTKY BOA W3 BHXOHE M3 KOWTAKTHEX
PO3CPRYAPOR HA BEAWYMUY BCEX NOTEPh HANOPA AO MYTH ABKKCKMK BOAW
0 COOPYMCHUAM W KOMMYHHKAUKIS.
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Mpodnaxenue puc. 13.2

Tafituca 13.4. OPHEHTHPORORHNE IOTEPH HATORA 8 COOPYKCAHAT

Hammesonanue coopymennd | florepw |  Haumenosswue coopymenit | Norepu
wnopa, x Hanopa. m
Kondu-yenoxourean 005..0.1] Ocueraurenn-neperunearenn | 0.8..0.9
Peuerzi ol Naysnspychmie Orcrofimmcn  |0,25...0,3
Petuernn-apoberan 0.07. Buodutnstp  co  cnpuk-| H ¢ 2.5%
wnepitae DpOCHTENEN
7 0.35...0.4]  Buody 3 Hels
apocirescr
n c
"
IMpeaapatopai AIpOTESKH~OTCTORHKN
PaCRpencAMTEARMLE HBUIN UT- Bapabanume ceTRM
C10fnHKoa
DrcroRuukn: ®rensrpu necuate
acpTHKLTLANE Kourakrume pesepayhpn 0.35...0.4
ropuaaHTemHME 2 Crecstens-aotox Mapunas | D,1...0.2
0.4..0.55

H — eicora sarpyaxu dumps.
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TMpu RHOOPE OTMETKM BOAW B TONOBHLX COOPYMEMKIX HEOBKOAWMO
YYHTWBATE HIMALCWHA rOPU3ORT  BOIW B BOIOCME, B KOTOPhIt
CAYCRAETCR OYHINEHHAY BONA. Yponcm- BOAK 8 BOAOCME HE J0AXKEH
€OInasate NOANCPa B KaHane (TPySORMPOROIE) OMMUICHHON BOOW DPH
BHMyCxe CC 8 BOOOCM, 118 oﬁecneuemn cnoﬁonnom MCTEYEHKSA BOAW
M3 OMOIOPKA BWINYCKA B BOZOCM HEOGXOQMM  3AMAC HANOPA HE MEHEE
.. LS m

TotepH nHanopa CKAAWBAKTCR M3 AOTEPs HA TpeHHC no TpyGam,
NOTKAM, COOPYXCHHSM, M3 MCCTHMX NOTEph NP WANHAC AOAW 4EpEd
BOIOCTHBW ¥ OTBERCTHE HA BXO-
Aax B K3AHANHW, JOTKH " B
KOHTPOTBHO-HIMCPHTEABHB(X YT

=] poiicreax.
” A Kpome Toro, npeaycMarpsuea-

T8 HEI(UTDPHI“A 3aMa¢ Manopa ¢
‘ pacueToM  Wa  Gyaymee  pac-
. IIHPEHME OMHCTHOR CTAHUHH.

r_.‘ Ilns npeneapHTeabHBIX pacue-
290 23692) | TOB MOXHO N0OALICBATHCH ATHHWMH
Tafn. 134, 8 koTOpoi paeTca
PRIHMUA OTMETOK YPORHS  BOAW
nepen M 32 COOPYKCHHAMH,
BKAKOYAS MMAPABAUNCCKRE NOTCPH
| Hanopa B Hux (6¢3 yuera noteph
Crothati 3 B KOMMYHRKauwax). BucoTHoe
20pudser ) PacnofoXcHuKe <oopy XEHAIA
apuerin Tausamgemis  nz odopmngercs rpaduueckd 8 anac
1804040 npowICh N0 OYTH aEMXCHUS
poan (puc. 13.2) W no nym
wia (puc, 13.3).

(lpodunk  crpost 8  AByx
AIAMEPCHUSK: BETHRANbHLWA Mac-
wraé npuukMaor  1:100 W
FOPHAOHTATLHLIH 1:500 “win
Puc. 13.3. padwes 1o pasxennm wanpat-—— :1000.

lor DTHBIOID s Tlpoduae «no moscs sunar-
HRKOT NG CaMOMY AAHHHOMY NyTH
OT NORSONSWErD Kawana fo Sh-
MycKa B BOJOEM.

Tpacca nyTH orMevacTcs GyxBaMy wik UMOPaMK Ha MEHILIAHC W Ha
npoduae, NPHNEM PAcHETHRC TOMKH CTAaBST B MOCTAX  HIMEHCHHE
PACUCTHRX PACXOAOH.

Npoguay «no wiys CTPORAT AN¥ BCCX BMIAOB OCANKA.

2880

¢.100

[T TRLTT
Axpomens

pirinet]

omuemsy
tomnod

1980|1900

= 1720 | RE#0|

Pacemocuus I

—

sk

20



$3.3. flotuw, TpySonp

o BOAOM: yo

Nas npuema Ha OUMCTHEE cocpyx:mu CTOMMHX 8OA M3 HANDPHOMO

T kamepy ( YCAOKOUTCR) .

Huoraa ona ynauauuuae‘rci Had onopy 1 c6OPHEX ReACA0GETORHUX

woney, (pue. 13.4), Paameps npucmm)u KaMcpel 33aBHCRT OT MPONYCKHOH
cl TH OUMCTHHX COOPY (rafa. 13.5).

Puc. 13.4. Crema npuestiaix xamep:

& — g noaase CTiricLc: aa o anuasey Ky

Hopwoey Magoaony; & — ro mx, 1 a8y A
PmkiN Romoeanas

Crounme BoAW HA OUMCTHRIX coopyxenunx ABHXYTCH no OTKPHITHIM
AoTkaM M xananam. Boaa x K
POAHAABHRIM uTcmmmxaM. a:ppo'rcnxaM. 6||o¢mb'rpam) noznonmtn
Muapasanucckil  pacuct KOM-
MYRIKIUMA ¢ uounpacnpcnmurmanux YCTPOHCTB  NPOBOAKTCR 512
NPOMYCK  MAKCHMANSHOM CCKYHINOIO PACXOA3 CTOMMHX BOA ¢ Ka-
apduunentom 1,4,

CKOpOCTH NOTOKZ N0 JOTKAaM W TPy6aM, M/C, NPHHAMAIOTCE B
JABHCHMOCTH OT XAPAKTCPA CTOMHOA XHAKOCTH 8 CACAVIOWIRX (PCIAETAX:

JIA92 HEOUHIUEHHOD BORBE - - -« oo a9...1.0
JLAK ROAKI, NPOWEREN RECKORDBKY « + - - - v v o v e e aee 0.75...
1419 GUMILEHHOR BOAN . . . 05..
JRas oceetncitioR soam . 06..




Tabauua 13.5. PAIMEQH nPHEMsMX EIMED

Jiuanerp uanop-

Pavep, n wora tpybangasc-
8. W pat
Pacxon 1IOARYE CTOKOS.
croniyr o
wof, M/

BN
L)
=
=
ES
-

no omHos | Bayre

uurge | HHT-
aam

1300|1000 | 400 | 400 | 250 | 600 | 800 [ 150...250 ) 150
130011000 | 400 [ 500 | 350 | 500 | 800 250 150
13001000 | 400 | 650 | 500 | 600 | 8OO 400 250
2000 | 1800 [ 750 | 750 | 600 | 1000 | 1200 600 250
2000 | 1600 | 750 | 900 [ 800 | 1000 ] (200 700 400

MUHHMANBHYIO DACHETHYIO CKOPOCTE ARMKCHHE OCBETACHHWX WIH
BNOADIUHECKY OUMMEHHEX CTOYHEX BOQX B NOTKAX ¥ TPyGax nomyckaercs
oputnmate 0,4 m/c. Hanmensmun aHamerp Tpy6 (wmpuua novxoe) 150

MM
Haumennmire PICHETHBE CKOPOCTH CHpaX H X
0CAIXD#, D TAKKC YIAOTEHHONO AKTMRHOM WA2 B HADOHAX W100DOBOAX
cacgyer npuanmMats 0o Taba. 13.6. H aumameTp x

wAoIPoBOROE 150 mM.

Tabnuya 13.6 pac

pcms
Braxuocrs Ypin w/C. npa Baamuacts |Vmg m/c, npH
—— NS |y b e it
0~ 150,400\ 0 = 250.. 400 D=~ 150...200 | D = 250.. 400

28 0.8 0.9 bx] L3 1.4

A1 0.9 1.0 92 LY 1.5

9% 1.0 11 9 1.7 1.8

95 12 3 % 19 2.

94 1.2 13

Tpu  DPOCKTHDOBAHHH CAMOTEYRHX NOTKOB M Xananos crexyer

bl Creny
1. Ha nOABOIAMX yMACTKAX CKOPOCTH AOAKHM 110 BOIMOXHOCTH
0CTaBaThCd NOC Hak XC y ThC (10 MEPE YMEHBLIEHHR

pacxona.

HanosHerne noTk0B 101XxHO GWTb 6atee Wim MCHEE TOCTOSHHEIM.
CeneHH®  KAHANOB IONXHB HIMCHRTECR COKDIMICHHEM HX WHPHHGL.
JHunia kaHaoB HE RAAXHB UMETb NDPOrOE.

2, Ha oTRORSMNK y4aCTKAX CKOPOCTH DO TEHCHHID BOAW OOJKHH
HAPACTATE WIR OCTABATHCY (OC MNa mepe y
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BOAL CEUCHHR KAMANOB YBEAHUHBAOTCA XaK Mo rayGuue, Tak ¥ no
MpPHHE.

3. Cootnowenne rnybuHm OPOTOKA K €10 WHPHHE B CAMOTEMHBIX
NOTKAX M KAHATAX cnenyer npwumumate 0.5...0,75.

(POBOASUIKX H OTBOMIIHX JIOTKAX HE CAENYET AOMYCKaTh
DEPENIIOB B (OPHAOHTAX BOAH, 33 HCKAKUCHAEM HEBONBIUTMX NOHHXEHMD,
ONPeACARIOWHXCR MOTEPEMH HA MECTHRE COMPOTHANCHHA.

JIns CaMOTEUHBIX JOTKOB M KAHAJOB yK/OKG TIDHHWMAIOT B nNpenenax
0,002 ...0,00(; moryT 6MTb 4 OTKJOHEMHS, ECIH MO3BONMT CKOPOCTD.

JiancAivee nmoTepn WANopa (YKJIOMW), HANOJAHEKHS H CKOPOCTH B
Tpy6ax H IOTKAX HAXOAAT no TaGAMuaM rMARABAHYECKOMO pacdera
KAHATHIAUHOHHBX CETEd.

Puc. 13.5. CxeMbl paCIPEnENHTEBHMY aam:
2

aue; J — wopan-
=% ey Tpaminn ron ) —
Gonpomonn; 2 — ratuiiesa sagacnwn ¢ raurol crenna, I — oTaaiase TRYOAT, 4 — MpTHRANLHALE NEPEEOPARIK S
S Mamuicant rrocs:§ - cEnRLIE anemesTol sscn

MecTHrue CONPOTABNEHHR COMAKOTCR B OTBETBACHMRX, GOKOBWX
NPHCOCAMHEHHSX, NCPEXONax, npH BXone BOZW W3 TpyGW B peaepayap,
npH BuAYCKe BOAM M2 pEicpsyapa B tpyBy, B MCCTAaxX MOAOPOTA, HA
BOIOCIHBAX W T. N.

Aerenue nomoka MOXET OCYWECTBNSTHCA DAIBCTBACHHEM  NOTXA
(xaKana), HAWAMH K 3¢ f TCAb-
HBIMH KJHANAMH C MAThMH CKOPOCTAMH NPOTAKd BOAM.

flerenne NOTOKa Ha ABE YACTH HOCTATOMHO HANEXHD NOCTHraerca
npu yerpoicrae T- wmm U-o6pa3uod passmikn ¢ coBAIOACHHEM NORAOH
CHMMCTPHUHOCTH  BeTok. [locncroBaTennHoe AencAME TIQTOKA  TAKAM
cnacobom Ha 6aabmee YHCNO OTBETRACHAR TpeOycT GOALMOR MAOMAR.
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Banee TouMKM 4BAQCTCR BCflewME 0OTOKA 8 PACHPCACAMTEABHMX
wamax Ha 4, 6, 8 vacreRd BOROCAHBAMM  (C LWIMPOKMM NAPOIOM HAH
€ TOMKOR CTCHKOR),  YCTAHOBICHHBMM 43 OSHMHAKORGX OTMETKAX.
CxeMN  DACRPENCAMTCASHWX Yaln BpuAedcdw Ha pec, 13.5. B 4ame
€ OfHOCTOPOHHAM NOABOAOM (CXEMA @) BHICOTA KQMALUCAAMD OTBCPCTHY
noj HeHTpanskod TpyGod npunkmaetca paswoi (0,15 ... 0,54, coorHo-
wenBe D/d ue menge 1.5,

Pacxoa sofm, M /¢, 4EPE3 HEIATOINEHHBE BOJOCINBN C RMPAMOY-
roasuoi GopMOT OTECPCTHS

0~ uabyf2g47, 3.1

rae 4 — T pacxoma i £~ xoxdxb T, -m)ru-
BAJOGHHA CKATHE NQTOXKA; b — miMpAua somocausa, M, g — 9,81 m/c”;
— Hanop Han rpeOHEM BOAOCAHBA, M.

BpaucHue e aas 80~
=3 ROCARBA € LIMPOKHM NOPOrOM
cactasnser 0,327...0,332, a
RIS BOROCAMBA € TOHKOM
creusois 0,603 ... 0,606

4 s peryaHpoBanns
( nopavi BoaW Ha araenbHbe
| coOpymeHHs wnw rpyanm co-
) OpyXEHMi BOAMOXHO nNpKMe-

HCHHE  KAMEP, B  KOTOPWX
YCTAHARNABAIOT  ROABHMHKC
BOJOCAMBEL € TOKKOR CTEH-
KO, RHOOTHSEMHE B BHAE
WHTOBKX 3ATBOPOB C BHpS-
3amur (puc. 13.6).
Hanexnoe pacnpeae-
Puc. 12.6. CXEMR NOBRHOMD RAAICA;IAS: JEHHE CTOuHOR BOIW obec-
__ agmr seraop I rrypaan 4 — a B xawasamp Gonw
yXTRpOM wreap e WOro NONEPCURO CCUCHMS,
CKOpOCTL IOTOKA B KOTOPHX
6aK3IKA K HYMO M COOTBETCT-
HEHHO OTCYTCTAYCT KPMBAW cnaga no nauve. TakHe KaHaaw npUMeHsKT
aPH PACHPCALICHRN CTOYHEX BOA (A FPYALAM COOPYKERKA KODHIOPHOND

Tana  { TanbHue i 3 por ). B Kawazax mo

HABEMAWKE  BHDANCHHA  OCAIK3 npeay:uarpunam aspaunilo  uepes

TPYBY, yk %HB faTka 0Koao Gokosok

crenkH. VITEHCHBNOCTS  adpauuw 2 Iu? NOBEPXHOCTH N0TKA
[JS

Ha NaTKAX BCEX ITEALHMX YCTPOHCTB Npeayc-

MATPHBAKT 3ATROPH WAW MWANIOPANC N23W AN MKTOB, C NOMOMBLIO
KOTOPH X MOMHO OTKIIOMATh OTACABHEE COOPYKEHASR.
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Bodomeprwe yempodcmaa. Ha OYHCTHRX COOPYRCHHEX HIMEpaaT
PACKON  CTONHEX BOR, WAOBOA CMCCH, OCZAKOS, PACTBOPOB PearexTam,
soanyxa. HeoOXOMWMO NpeaycMATPABATE BOIMOMHOCT MIMEPEHHR Kax
oSmAX. TAK M MCCTHWX pICKOAOB N0 CCKUMHM R OTACTGHHM COOPY-

Tabauya 13.7. Texsmseckue Asunsie pacxonmecpoa HP-61

Cxopocr riamoes w 1gy6e, m/c

Tuarerp mpybu
(RaTumxa)l, MM

)50
200
300

wennsm. Uameputean obuwero pa:xona CTOMNHX BOA uenecoobpazno
pacnanaraTe Memay fec p ore
NOCNE KOHTAKTHWX PCIEPBYapoB.

Jlns  mamepesws  pacxonos
XMAKOCTEA B HANOPHKX TPyBon-
poBoax  npuMeHwioT  TPyOm
Bewrypn ¢ KOHHUCCKOR BXOAHOA
Y3CTel0  (IpH  KOHUEHTPauMH
panecw Gonec 1000 mr/a) wam
crabxenntie  conaom  Beutypu
(npH  MeHoMieR KOHUEHTPAUMH
sakeck). [as sobmx CTouMtR
BOR M OCANKOB MOFYT HCAOBIO-
BATHCH  TAKXE HHAYKUHOHHNWC
pacxopomep  MP-61. Manunie
And  uonfopa  mHAYKUMOMKEX Puc. 137, Bonowaucpmesnanud seoe Hoamym:
PACXOLOMCPOR  NPHBEACHH B nomoasn xauan; 2— uiesp KINT (22w aspunirs
Taéﬂ- 13.7. I|_ anMulDlﬂ(Anlupn‘nnll) 4 reonAiunli ns-

Dl1R  A3MepeHHR  pacxoaca
CTOYMEX BOA B OTKDWTHRIX J0T-
Kax OPCAYCMATPHBANAT TOTKK BEHTYDH, MIMEDHTCbHWE BOAGCAMES WK
Aorkn [lapwans. Cxema narka Bewrvpe apusesena wa puc. 13.7, a
pasmeps THIOBEX AoTKOB — B 7aba. 13.8.

CxeMa notka [lapwans, MCNOMBIYEMOTO TaKKe B KauccTae
CMECATENRHOrC YCTPOACTR3, npusenena wa puc. 11.13, a paamepm 8
Taba. 1112
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Tobuxa 13.6. TAnosase 70TER BevTypm

Paeep. une

f i

Q =T

TN b | n c |1 Flx

EE ISR e bR L
100 | 200 400|235 [ 740 | 150 [ 560 | 2100

600 | 320 | 1060 220 | 640 | 2900
600 | 455 {1260{ 310 | 640 | 3100
1000| 655 | 1960 | 450 | 1040| 5000
1500| 600 | 2500| 500 | 1000 | 6500
1500| 900 | 2990 | 890 | 1010| 7000
1500|1260 3580 | 1240 | 1020 | 7600
1500 1800 | 4490 1800|1010 8500
2400 (800 | 5390 1800 1610]11 800

5000 | 1200
8000 | 1800

10 000 2800
20 000 2400

WMEUaHHE A YPORCH BOMM & KOHTPANHOM CCRENHI AOTES: Af— Ypaseiln
aanst @ ke Guedbe.

e @ otawn -

FMABA 14

TEXHHUECKAS IKCMNYATAUMSA CTAHUMM GHOMOMHYECKOR OMHCTKN
CIONHaK BOR

CHCTCMBE OMHCTKH CTOMMBIX B0 — 3TO CACKHNWH KOMILIEKC HHXe-
HCPHBX  COOpYXCKHH, ¢y ALHO  B33HM WX TEXHKOD-
NOrHHECKUMH POUECCAMH C60pa, TPOMCNOPTHPOBKH, OMHCTKH M 00e3la-
PAXMBIHHR CTOMHWX BOX, OCHOBAHHBA H3 NPUMEHCHAN (MIHKD-ME-
XAHHYECKHX H @HHWKO'XHMM'{ECK}{X MCTOROB BhCNEHHR
rpyBOANCNEPCHEX @ X WACTHU, KHX  MCTOZAx
33p06“0m OKHCIEHHA PACTBOPCHHBIX H KOLIOHIHWX BCWECTB H MCTOA0B
obpaborkn  H  obe3speRuBaHHS  ocaakos.  DddekTHBHOCTL  paBoTh
OMHCTHWX COOPYKCHMA 3ABMCHT B IHAMHTCALHOR CTCMCHM OT YpORHR
SKCOAYATAUMM W DUCHWBICTCH NYTEM CONOCTABAEHMS NPOSKTHHX TOKA-
3ATENCA CTCIICHM OMHCTKH CTOMHMBX BOA € (PARTHHECKHMH.

14.1. COOPYMOHHA MEXBHHUECKON OUHCTKH CTONHMIX 8OfR

PewerkH. SdbdCKTHBHOCTs PaBOTH PCUICTOK MOXET GHTh OUEHCHE

Ha oC] AAHHBX O COOT KOJIMNECTBA  3ArPHIHCHAR, 33-

YCTAHOB, CA0BATCABHO  PCHIETKAMH

PAIIMMALM POIMCPOM npo3opoa. B peayabtate HaTypHux HaGmoaeHud
YCTAHORAEHD HAMMNME CIEAYIOWCH 3aBMEHMOCTH

MM =fthyfb, ), (14.1)
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ac M; u M) — KONMUCCTBO 3arPAIHCHKA, 3A1CPXAKHBX COOTRETCTBEHHO
WepBod M BTOPOR peweTKaMn; b M by— WMPHHA NPO3OPOR  MEXTY
CTEPXHIMM COOTBETCTBEHHO NCPBOM M BTOPOA PELIETOK.

Masivnc 06 3bdexTHEHOCTH paloTH PCWCTOK NPHBCACHN HHXC

Mals,
b/

1 0.85 0.5 0.65 0.45 0.2
05 0.625 05 0.475 1 1,028

Ha ochoBawMH ONBITA IKCILAYATAUHH MOCKOBCKHX CTAHUWA aIpaues
(Sixosaen C. B., KanwuyH B. W) MOXHO cacdath ClegyrOUMMC BHBOLH:

fOCICAVBATCARMAR  YCTAHORKA 18YX PEICTOK ¢ NPO3OpaMi OAHHA-
ROBOMQ paaMcpa  (ABYXCTYNEHYATWC PCCTKH) — Ofecnedwsact 3ascp-
xanne otépxcor B .5 pada Gonwnme, 4CM NPM  QAHOCTYNCK4aTOR
yCTaHoBKE;

DBYXCTYNCHYATAA a A3 [¢ Tcpaad HMEeT
nposopu 20 MM, a Bropas (0 MM, obeoncunnact 3azepxaHue orfipocos
B 2 pa3a Gosikule, 4CM OAHA PCUICTKA C npo3apaIMAK 20 MmM;

YCTAHOBKA onuoit pELICTKH T MEXTY
16 MM ofccncumsact aanepxanse He Goace 509, =mcex  orBpocos,
COOEPRIUIUKCA B BOAC.

KoanuecTBO necka, BHHOCKMOC M3 BMCCTE € K
aarpsadenHsMy JocTHracT 235% cro ofmero kaandecrsa. Ompeaenewme
KOAHYECTRY PCUICTKAMH PO H 3HATH3 HX KauecT-

BEHHOMO COCTand, BICTKOMAR 301bHOCTR, BWIIOAHSCTCA HE pexe | pada
B KBAPTLN,

MNeckogoska. Tlecok u3 yaansT KA R KaK
npasiLie Kpy P . Toaromy 8 MEXTY UHCTKIMH
OH 3JAMATHACT HE TOABKO OCANOYHKIE 6)’MKCp2. HO M 4aCTHYHO NPOTOYEYKD
YACTb NECKOAOBOK, 4Ta Hapywaer wx patory. Jlyumwe ycaomsis pabored
NCCKOTOBOK  AOCTHIAKTCH  TIPH uacToR BHIMPYy3KE nCCK3 HeGOAbIIHMA

s HIH efo PHIrPY3Ke, KOrAa ofnCmbl HIKANAMBA-~
JOWEMOCA OCANKA MUHHMANbHH. Bonce 3qxpekTHBHOC 3ancpXanwe necka
B MECKONOBKAX MPOMCXOIHT B Tex CAYYASX, KOMA2 NPOTOYHAR HICTh
COOPYXEHHH OTASAEHA OT OCANO4HOR HACTH MEPPOPHPOBAHHBIM KO-
NOCHHKOBHM  ycTpoRictoM. (OHAKO B JTOM  cAyyac nACCOK  nepel
06E3BOXKHAIHHEM HA MECKOBWX TLTOMANKAX WAk GyHxepax noaxed SwTh
OTMHT OT WIOBNX BK] i, [ BYIOWHX 3ar
OCanKd.

Texnonaruueckas XHPCKTHAROCTh PAGOTH NECKOAOBOK OMPEREAALTCH
KO/IMUECTROM 3UICPRAMHONO NECKA, A TAKKC COACPRAHMCM B MCCKE
wactuu  ¢paxunamu 0,25 MM n Goacc, 30abHOCTH  necka  (ocaaka
TIECKOAOBOK), HATHUYMCM NICCKA B OCAAKE [CPBHUHME OTCTOMHUKOR,

Tipn  Texnonornueck SDHeKTHBHOH paBoTC NECKONVAOK MPOUCHT

necka pa M 0,25 MM # GoTce 10AKEH COCTABAATSL
He menee 70%, 30ALHOCTS NCCKa ~ He Mesiee 70%, 2 coacpXRanKe necka
A OCAOKC MEPBHUNHEY OTCTOAHMKOB HE NOIKHO Npcemwath 8%,

k)



B cryuac neperpyaxu neckanosox 6om-umn KOAKUECTBOM NOCTYNA-

somed Boan T neck 125 MM 0
6anee rOPHIOHTANLHON MECKONOBKH onpcqmnmn o :bopuyll:

D= efulf) (14.2)
rRC f= H,/T — ruIpannuyeckas NORCPXMOCTHIR HATDyaxd, mMm/c; H, —

pafouzad r1y6HMI NEckOACEKH, MM; T = L/u — spems npcOunanua, C;
L — annna necxoiopky, M; v ™ g/ — CKOPOCTE JHHXCHHA CTOUHMX BOA,
m/c; ¢ — pacx; CTONHMX BOA, MS/C; w — MAOINANL AKHBOMO CEYEHHE
NECKQIORKH, M| ta_MMIPABAHUECKAR KPYDHOCTb 11ECKA, MM/C

3uaveHan Us 1A vactn necka paamepom 0,25 mm u Gonee
NPHBCACHHN HHXC

Paieep uBCTHU, HECKE, MM N41...08 0.31..04 0.2t..0.3
[Wapaaaiiceras  kpyiIHGCTS 6 2] %
P S

Canpasnuueckas Marpyaka Ha1 OOBCPKHOCTb MECKONGBKH, CAR3AMMAL
c l(MmHMIM“ TIPHTOKA CTOYHLIX $04, OK23LIBIECT GHAYHTEILHOC BIHIHHE
wa ekt 3anepxanusg agcka.

70 88 92 95 9 »
1 2 3 4 5 6

3.%.
ulf.

TexHONOrHUCCKkH DEPEKTHEHO PABOTAIOMIHMHA NECKONOBKAMM CMHTA-
WTCH T€, ¥ KOTOPWX NMPOLCHT 3aNCPKAHHA MECKA MEHBINC PACCUHTAHKOMD
10 NAHHOH MCToAHKE He Gosee uem Ha 10%.

arcToi ey KOHLCH-
TP2UUM HEPICTBOPHMMIX 3ATPAIHLIOMWMX RACIWICCTE CTOYHMK BOA, CMOCOD-
HWX 8 32BHCHMOCTH OT YACALMOrO BECA OCCNATH MO ACACTBMEM CHITHI
TEMCCTH WAA ACNIWAATH (RIBCWCHHMC BCICCTEA). TEXMOIOMHYCTKyIO
adxpekruBHocTs pabots nepl X OTCTOR caeayer Th M0
OTHOWCHHUIO onucquaunn BIBEILCHHMX W OCENAIOMAK BCQICCTE B
nocT A (ocBC i) Boae (adckT ocaxacHus),
no at‘xmmnoﬁ KOHUEHTPAUHH YKAZIHHMX BEWCCTB B OCBCTIEHHON BOAC,
4 TakXe M0 KOAHUCCTRY M BAAKHOCTR 3RACPAHEAEMOTO OCanKa.

IdnpCKT OCAXACHKA B NCPBHYHKX OTCTOAHMKAX FABMCHT B OCHOBHOM
OT WCXOAHK X KUHuENTpﬂu"ﬁ HIBCWEHHHX H OCEAAXIMX BCILECTB, WX

cooT otC TCMMEPATYpPH  CTOYHWX  BOA,
KOMCTPYKTHBHLIX OCOGBCHHOCTEA CODPYKCHMS. 3¢¢cx1 OCAXNCHHA BIAC-
UICHANX BEUCCTE B 338 TH oT caeayer

onpeagasts no raba. 14.1,

Yeenuueune xbdekta OCBETACHMA C YBCAHUCHHEM Taybuum npatoy-
HOH YACTH OTCTOMHMKOB, XapAKTEPHOC AAS [OPOICKHX CTOHMX BOA,
ABIAETCA CACACTBMEM ALIUMEPALMH BINCWICHHMK BEAICCTE & APOUECCE
HX OCAXKAEHHA. Af) biX BEWECTE,
ax y MY CKOPOCTH BIDACT JAMCTHYIO
3




posb 8 pabOTC rPABHTAUHOHKEIX OTCTOAKHKOB. OcHoBHOR npHukKOR
BEAOMCPALMK YACTHL, ABIACTCY CPABHTILUKOHHAN WAK OPTOKHHCTRYECKAS
;oary:muml — CTONKHOBCHHE W CAMNAHRE YACTHL NOA NCHCTBRCM 3ACK-
WSTHHL‘CKHX CHJ 8 PcayabTaTe D«']:UIH‘IHOﬁ CKAPOCTH  OCAXACHHSA
.L'I'Hu PAIAHYHONH KPYNHOCTH.

Taiauya H4. 1. JaBncHMOCTR IPekTs ocamae il (I, %) ar upemcin nipeGninannn (T, 9) v
HCXOAHOR KOMILCHTRAIWN KIBCTICHHLIX BCOLECTY {Co. NE/2} NP PABHOMCPMON NPNTOKE

CTOAHKX 801
R T A —

Gomrin [T45 1 15 2 2.5 3
75 5 0 35 ) 3 a5
100 27 3 3 4 45 “
125 30 N a2 46 a @
150 3 a2 a7 50 5t 52
200 6 46 52 55 56 51
300 0 50 5 60 61 62
100 44 55 62 &5 e | &1

Npumcusnne JPeKT ocamaeina asseck onpeaenserva uo dopuyne: 3. % =
“(Co - CACu 100%, vac C/— CONCPMaNME AIBCTICHHbIX BCULCCTS 8 CYOUMOA OIC KOCTE
NEPAHAKMX QTCTORHKAE, M/ 2.

Cpanucnne  I4wpekTHEHOCTH  paBoTh  OTCTOAKHKOR  AHANOMHMHBIX
THOOB, HO € DA3HMMH FCOMCTPHYCCKHMH PAIMCPAMH, € OZHMIKOBOR
T HIAACUCHHA B Aewecra w3 Ganaxux Ao cocrasy
CTOMHBIX BOA, CACAYCT NPOBOAHTB C YNCTOM YC/IOBHS CCAWMCHTAUMOHHOID
nogoGua

Igt,/ty = f(1gh1hy) (14.3)
ra¢ fi, 1, — NPORQIRHTENABKOCTS OTCTAHBAHKA cm-moﬁ B8O B CPABHHBA-
eMhX OTCTORHHKAK; A, M — raybnua npo ACTH C

OTCTORHUKOB,

OBpaBoTka DanHbX HATYPHOA JXCILAYATaukH B POPME J2BMCHMOCTH
(14.3) npcactarncHa HHXE

B a.05 0. 015 0.2 0,25

Ighithy oo 0.2 04 0.6 0.8 1

OBuuso 8 XOpoilta PABOTAOMKX BEPTHKATBHBX OTCTORHHKAX NPH
spemetin npeburanus 1,5 v oddicxT 3ancpxasKi BIACMCHHBYX BCWECTH
cocrasader 40%, B paiwaibHex W ropuiosTanbuex — 50%. [pu
VBANUCHHH BPCMEHM OTCTaneanka aa 2...2.5 v abdekT ocaxacHns
COOTBETCTBCHHO yBEAMUHAACTCH #3 § . l0“/

8 Th BGIPY. ocuxa Huecki  IpdreKkTHBHO
paboTaOMWMX OTCTOHHHKAX HE AOMXHA ﬁn-m- 6oace 959, npr caMOTCUHOM
yraseHun u Goace 94% npe yAAACHHK (OTKIMKE) HACOCAMM.
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BCAAYATAUNS RPLAIPITOPOR # OHOKOATYISTOPOB 22KMOMBETCE B
PABHOMEDHOM PACTIPEACACHHH CTOMRMX BOX C DEry/HPOBAHMCM MOAAuH
AKTHEBHOMS UA3, CROCBPEMEHHOM BHINYCKE OCANK3, 3 419 GHOKOATY ANTOPOS
— B KOHTPOATE 32 yPOBHCM B3REMIEHHOTD (104.

Ipu IKCNAYaTaUMH ABYIBAPYCHMX OTCTORHMKOE BaIMOMHO ofpaia-
BAKHC NEHB H MPSBPAMCHHE €2 B KOPKy, BCAEIACTBHE 4€r0 HEOGXORMMO
CHCTEMATHYECKOC YOANEHME NCHH H KOPKH 8 HA4anc ee OGpasoBIMHL;

BEHOC BCMECTR p
OOCTYTACHRS ¥ PACRPEACACHHS CTOMKHX BOA; HEPABHOMCDHOE HAKOMAEHHE
ocapxa. Brirpy3ka co3peswlere ocanka npos3roInTcs kaxawe 10 amen.
Yckopenue GpoXeHHS NOCTHACTUR BREACHHEM B CENMTHUCCKYIO KAMCPY
3Penoro cGPORCHHOTO OCAAKA.

14.2. CoopymaHHS GHONOTHYECHOR OUMCTHH
M o6833aparHRanKE

A3DA Nng Kauecrea BOOW MpH
uaMeHCHAH BcaRuMde  X[TK/BIIKs » Temnepatypu peKOMCHAYETCR
PACYLT TCXHONOTHMECKOH XDPEKTHRHOCTR NPORIBOIATE N0 (opMyne

L;=4+(XHK/S[‘[K,}’”+0.OISNE (14 4)
'

rme L/ — BIOKs orcrockuoli  oumimewHofi CToMHOX  Boged, wr/x;
XTK/BIKs — seanvsna xnMuueckodl H GHanormueckoi noTpeCROCTH 8
KHCI0pOAE, NOCTYAAMWCH B AJPOTCHKH CTOMHOW 80ZW; N — Harpyaka
H2 | © 6€3301kHOTO CYXOrO BCIUECTEd AKTHBROMO wna, mr BIIKs/r. cyT;
{— TEMNEpaTypa CTOMHOH BOfM, NMOCTYNAIOWER B AIPOTEHK.
CepobeantiM  HEROCTATKOM  QUABTPOCHNX MIACTHH  ABAACTCH  HX
KoTopoe T K ¥X NOAauH BO3AYXAa B CTOMHYIO
xwakocTs, HauGonsmce 3aCOpeHHC NPOMCXOZAT € BRYTPEHHER CTApOHW
¥ OGYCIABNHBACTCR  HANHUHEM MNbLIN, OKANMHM H  DRABNMHM B
nponysaeMoM Bo3ayxe. Utobs npeoaoners COMPITHAACHAC B MIBCTHHAX,
IIe(ﬁKOﬂ"HO YBCAHYKRTE HanoOp BO3AYXa B CETH ¥ COOTBETCTBEHHO pACKon
IAEKTPOIKEPTHM {ucped 4 ... S neT paGorm AIPOTEHKA MOTEPH HAMOPA 8
GHABTPOCHHX MAACTHHAX 803pACTAOT 8 2...J pasa, a wepea 10...12
Aer ux meolxomuMo MersTe). ONTAMANLHEM CPAKOM CyXGel fiactuu
cnegyet cuKTate 7...8 neT. Meroaw uncTKH ¥ ofxHra dabTpacoR ©
nocenyomed ax H YaCTHYHO AMBAKIT HX
€MOCTs M2 KOPOTKHA ¢pok. Boaec nmepcnekTHAMWM 9BAKCTCH TWATEIBHASR
OYHCTKA BOIAYXA OT MbUTH H3 CNCUHATEHHX (HIbTPAX.

Y Bccx MOPHCTHX a3paTopor B Hawwlc paGorw Habmopaercs Guctpuii
DOCT [OTEph HAMOPA, 3ATEM CAERYET. IEPHOA CHAXEHHE [0 HANANBHOMD,
n0CAE HEro — MEANCHHEA POCT 4O MX MOJAHONO BWXOAA W3 CTPOR.
a3




Ah 4 soa cm .- 035 08 04 046 08 1.0 L2
Toser. ... . 1 2 3 4 55 6 7

Koraa norepu nanopa LS u 80
NEPEpacxona  JNEKTPOINCPIUM M TIEPCTPEBA  BOALYXOHAMHETATENCH,
GWIBTPOCHEE MIACTHHEL TOLNCKAT 3aAMEHE.

ﬂpM OYRCTKE CTOUHWX BOZ, COACPKAWMX IHAYHTLIABHY O KDHHCHT-
paunio [IAB, cneayer opowars b a3po
CTOYHOH XWIKOCThYQ M3 BRTOPHUYHHX OTCTOHHMKOR,

B 6uoduanTpax HCOBXOAMO PpErYAMPHO QUMWATL  BOAQPACTIPE-
AEAMTENBHOC YCTPOACTBO, CHCTCMATHHECKA HI6mORaTe W B ciiywac
3aCOPEHUR MPOMBIBATE MOLAOHHOC NPOCTPAHCTAQ, CHCTCMY BCHTHARUMM W
ApeHaxX TPOB, Th H Choid  aarpy Ma-
TepHana  ans 6 KOHT e -
(PEKTHBROCTH ADPANUK.

KauccTso CTOumOH BOAH, OWMWICHHOH Ha Ouodunsrpax, na BITKs
OTCTOCHHON XMWIKOCTH, CNEAYET ONPCACIATH N0 hopMyac

=(UTK/BITK )7 + Lo/, (14.5)

rae L' —BIKs; OTCTOCHHOA  OMMMICHHOA  CTOYHOA  BOAM, Mr/m;
XTIK/BIIK; — BEAHUMNA XKMUUECKOR ¥ OMONOrMueckod MOTPeGHOCTH B
KHCIOpOde, NocTyMawen & SuoduabTp crounoit sogw; Lo — BITK: Boaml,
nocrynawwen ua Suodmastp, Mr/n; k — koxdduumuent, pasunit Lo/ L',
carnacia CHHTT 2.04.03—85.

Hapywenne palaru roduwisTpd MOXET O6Th BHIBIHO HOCTYILICHHEM
NPOUIROACTREMHEX CTOUHEX BOA, COACPKAWMX KOMOOHEHTH, YTHETAKIE
aeRcTayOmHe Ha B 3 ¢nbrpa, no
KPYTIHOCTH CAOCE 3arpyaKH, BHYTDEMHAM 3ADACTAHHEM TPYS OPOCHTCIL-
Hoi cucremu. Tpu akcrsivaraunmu  ¢ooietpos  BIlKnonw He Romxsa
npessiwary 250 ... 300 Mr/i (3 32BMCHMOCTH OT TPONYCKHOH CTIOCOG-
HocTH), npu Goawen BITK  HEo6XQAMMO NPCOYCMOTDETb DELHPKY-
JANKED.

BTODWSHBIE OTCTOAHHKU N0AXHY 062CNCUHBATH BUICACHHE AKTUBHOI
HA2 H GHOMICHKM K3 OMHILCKHOW XHAKOCTH. KauecTao paGoTt ATOPUUHEX
OTCTOAHUKOR ARAAETCH JTANOM OUYMCTKM CTOUNHX BOA HA
CTARUMSK  3PAUMM M B IHIUATCILHOA CTENEHW onpcaenser  ap-
dekTHBHOCT,  paboTht  CTAHUMM B UenOM.  TexHonorMueckyw -
dexTHEROCTE paboTs P X @ it 10 KOHHEHT-
pauunmn OCTABUICACK YACTH AKTHMBHOMD MA3 H GHOMCNKH B OMHWEHHOR
roae, no dopMyae

”‘=L;+‘~& (14.6)
T
r3¢ b — BHHOC 2KTUBHOMO M3 ¢ OMAWENHOK mogom, mMr/n; L' — BIKs
OTCTOCHHOI OUMWEHHOW BOAM, Mi/R; T — BpeMs NpeGHBAKRHA BOAW B
QTCTOdMHKE, .
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Mpa 3xkcnayaTauun STOPUYMEX mcmﬁnuzo- YRAIECHHE AKTHEHOMO

una ACAXHO Teca 6oace nosno.
OffbeM  BOINPATHOTO® WA  COCTaRARET L‘i .. 50% pacxona cmunoﬁ
munxocty., Ocanok wa  eTop orc nocne

caegyer yaansts #e pexe 1 paza B cyrxkn.

Tpn okcnayatausd GHONOMMNECKHX NPYAO8 HCOOXOAWMOD CAETHTS,
4TobW KQAWMECTBO PACTBOPCHHOID KMCAOPOAa B BoaC GWA0 HE MeHee
4 Mr/a, ckOpOCT®  TEMEHHE BOAW ME AQaxAa npeewmarts 0,001 ...
0,002 M/c, cpeansa raybura npyna we Gonee (,0... 1,5 M npu oumcrxe
Bonw M 4 s —npk noouncrke. KoATpane 32a  paGoroh npyaoe
ocymecrengerca 2...J1 paia B Mecau.

Coopyxennn uﬁe:napaxunum noAMHE  0BCCNEUMBATL CHHXEHAC

Gakr ABMEX  3ar BOfE A0 HOPMOTHBHBLX.
TexHoI0rHUECKYI0 Mcxruanocrh paforw  coopyxcenR  obcaza-
PAXHBAHHE CACIYET ™ no By GakTepuit Kk

TPYnmH, OCTABMEXCA B BOAE MOCAE OGCIZAPAMMBIHMA, 3@ TAKME MO
KOHUEHTPAYHH xropa ngu UHKM XNODOM  WAH
e npoHIsoAHuMH. TexHonormueckn bepekTnpHo paborammue coopy-
XeHus BOAXHG b EQAHNECTBO GaxTepni

KHIUCYHOH rpynne B | cTounok soaw ao 1000 wr., ne Gance.
Konuuecrso oCTaroumoro xnopd — HE MeHce 1,5 Mr/n npu obgaateabHoM
KOHTaKTE BONW C XAOpoM He Mewce 30 Mum,

14.3. Coopywenns no obpabarne ocapxa

Mpn ch:vl):rraulm METGHTEHKOB HOpwatbuaii nponccc Gpamenns

obec ¥ HOPME CYTOMHOR 3arpyaku
CBEXHM OCAIKOM M M ypu, per
MepeMemUBaHHCM OCANKa H nurpy:uaﬁ ocanka ¢

ero kamuuectea. Np npouecc

WOTYT SRASTECA: MPCRHIICHHE npou:nm 3arpyskm, peskue KaneGauns
TEMMepaTyp GPOMCHUR, fOCTYANEHHE TOKCHMHEX NS MHKPOGIOPH
MCTAHOBOTO BpOXeHHS BCUIECTB, HAAMUME KOMMOHCKTOB, HE MOABEPTa-
OWHXCR METAHOBOMY BpROXEHUWIO.

Ha un:m-rsa 2 CACAYET ROCTArATH luxona 13308 GPONEHNR HME
wnxe 8... 10 M7/ ocaaxa MCTGHA He
MeHee 50... 60 %. Aapobuo cOpomennuin om.non HC NOQRCH HMETh
YACTBHOE CONPATHBTEMHE (QuanTpausn Garee 60 ... 100-107° cm/r.

(06e13apaxABAHKE  HOCTHTIETCA  HAMPCBOM oca.nxon a0 50...55°C
& MetaHTenkax wnk 80 60° C B CYmuAKax M KamcpPax ACrEABMHHTHIALNK,

AHBO APYTHME  MCTORAMA ¢ Tacp BaroBuMH
OTXONAMH, XHMHYECKOE uap). C HOCTHIA-
¢TCq NpH M M B OCANOK
HIBCCTH 00 AOCTMAEHMR pH He Mewee 11...12

OBe3ROXHBIHKE OCAAKOB N0 COCTORHME TEEPAOLD WM NQTYTBEPAONO
APOAYKTA OCYIUECTBALETCS i HD WAOBHX L obpabar-

kO Ha nenTpudyrax, mxyyu-d)unwpax, ubTp-npeccax, MpH  ITOM
Exr]



BAAXHOCTE OBCIBOMEHMHX OCANXOB HE A0AXM2 npeBeimatb 80 ... 85%.
O6eaBoXIBARNC OCANKOS 10 COCTORHMS TACPIOMO CyXOro, CHmy§crn
MPAAYKTA  AOCTHrAETCH TEPMH‘(CCKOA CYWIKOH C OAROBPEMENHLIM MX

o CTabu b TEPMMYECKH NACYIICHHBIX
QCARKOB HME [ONXHA npesmaiaT, 45...50%.
DNpn axennyataunn X cywinox yHHTHBATS

CAEAYOUHE NATOREHHD: RIAXHOCTD NOCTYNAIMErO OCANKA AONXKHA GuiTe
Be 6anee 80%, a sramnocts ofpabotanHoro ocanka — oxono 30 ... 40%;
RWMOBHC A3k JOAKHN HMeTh Temncpatypy 700 .. BOO"C 663
!Hﬂ‘iHTCJIhHHX KMmHMM BRIXQAMLONE rAdn JONXHE HMETH T:Mncpa‘rypy
axkaro 250°C: wa cy ye
PETUCTPHPY IOMKC OCHOBMBE NARAMCTPH RPOLECCA: TEMACPATYPY B TOOKE
H2 BXOAC M BWXOAC rasa, xonmacrla NOCTYNASOWETD OCAnLd, Pacxon
rasa, & B NOCTY OCAlka ROMKHA MAME-
peThcH He pexe | paza e cmeny
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