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NPEAUCIIOBME K PYCCKOMY U3QAHHUIO

B 1978 r. B usiartensctBe «Kosoc» BHIIO B NepeBOAC Ha PYCCKUi
g3WK TmepBoe u3naHue «PyKOBOACTBa MO [APEHaXKy», HANHCAHHOIO W3-
peCTHHM 3aNajHOrepMaHCKUM MeJRopaTopoM npogeccopom P. drrenbc-
MaHHOM.

YuuTeiBasi BHICOKMH HaydHEf u OCOGEHHO TEXHHYCCKMII ypoBelb
9TOf KHUTH, 3HAYHTEJLHLIH HHTEPEC YuTaTesell, NPOSABJENHRBII K INep-
BOMY H3[aHWIO, u3jareibcrBo «Kosoc» moaromoBuso HOBOe (BTOpOE)
u3naune <«PyKOBOACTBA 1O ApeHaXy», pacllupeHHoe H nepepaboTaH-
H0ce aBTOPOM.

3T0 u3laHHe, KAaK U NepBoe, NPEeJCTaBJseT CYUWECTBEHHHIT HHTEpeC
JAJAS COBETCKOTO YuTaTelia MO clelYIOluM MpHIUHAM.

Bo-nepBHX, B KHHTe¢ OTpaXKeHW MNpPOOJEMH, COCTOSIHHC H CIOCOGHI
memuopauun mous p OPT —cTpane, rae apeHakHOe CTPOMTENLCTBO
BCer1a Haxo/MuJOoCh W HAXOAWTCA HA JOCTaTOYHO BEICOKOM YDOBHE.

Bo-BTOpHX, «PYKOBOACTBO MO JApPEHAXKY®» KOHKpETHO B TOM CMBIC-
Je, YTO €ro peKOMeHAalUWu MO MeJuopanuu IOYB BLITEKAIOT M3 aHa-
JMM332 MPUPOAHHIX YCJOBHi ADEHHpPYEMOrO MAacCHBa W, NIpeXje BCEro, H3
OHEHKH CBOMCTB H BOJHOTO pEeXKHMa IOYB — HENOCPEACTBEHHOIO0 00b-
eKTa MeJHOpauuH. 3HaueHHe TAKOTO MOAXOAA JOCTATOYHO OUEBUAHO H
HOHATHO, XOTH, K COXKAaJeHUWI0, TNOKa elle Ie fABJIseTcs] OOIIeNpU3HaHHBIM.

B-TpeThux, B 3TOH KHMre ONHCAHW HOBHIC CIOCOGH MeNHOpauuH
FUAPOMOPGHHIX MUHCPAJbHHX M TOpOAHHX TNOYE TYMHANHIX Janawacdp-
TOB, paspaGoTaHHble H anpoGuposaHHuic B npakTuke ®PT 3a nochen-
HHE ReCATHJETUs.

Hakoneu, B «PykoBoacTBe mno japeHaxy» HanboZee TOAHO pac-
CMOTPEHE! BOMPOCH MeJHOpalliu MOYB T'YMUAHBIX JaHnwadrmos. B pas-
Aenax, OTHOCSIIMXCA K 3THM TEPPUTODHAM, Halle YeM B APYyrHX pasie-
JIaX KHHTH, H3JIOJKEHLI HOBHIE peKOMEHJauHHW IO OcylieHHio 3a60J10ueH-
®HHX M GOMOTHHX nouB, DTO fAenaeT ee 0COGENHO AKTyannHoH Ans ye-
Jopuii HeuepnosemHol 30HH CTpaHH, B 4acTHOCTH, i3 HewepHozeMbs
PCOCP — onnoro us Hauboiee BAaXHHX B HaCTOAILIEE BPeMsi B MEIHO-
PaTHBHOM OTHOLUEHMM PErWOHOB Hawel crpaunl. MMenno sjaecr B mo-
CHeAHHEe /iBa AECATHJETHA, -0COGEHHO MOCAE TOro, Kak OhIO IPUHATO
Nocranosnenwe UK KIICC u Coseta Munnctpor CCCP «O  mepax
IO faJbHeAWIEMY Pa3BHTHIO CCALCKOrO XO03siiicTBa HeuepHozseMHOH 30HM
PCOCP» or 20 mapra 1974 r., unTeHcuBHO BedyTcs paboTn 1O Ape-
HaXy M OCBOCHHIO 3a00JIOUEHHHIX TIOYB,

Kuura oxpaThBaer wmpokmit xpyr BompocoB. B meit paccmarpu-
BAIOTCA npuMeHEHHe JpeHaxka JJs OCYuIeHus 3a00J04eHHBIX H 60JOT-
HBIX TIOUB; MEJHOPanMH 3aCOJENHEIX MOYB B CTPAHAX C CYXOCTEMHHIM
¥ apUIHEIM KJIWMAaTOM; OCyLIeHHe 3a6OJOUCHHBIX IJOMAICH, 3aHATHIX
TPaXKAANCKUME  COOpYKEHAAMM — CTAJMOHAMH, a3POIPOMAME, JOPOra-
MH, 3naunamn u zp. TakuM 06pasoM, B 3TOi KHMTe 3aHHTEPEOOBAHHHI
UHTATeNb CMOXET HaliTW OTBET MPAKTHYECKH Ha BCC OCHOBHHE BOIIPO-
CH, CBA3GHAHE C NPAaKTHKOM OCYIICHWS MepeyBJaKHeHHHIX TepPHTOPHH.

Crenyer ormetnth W eme OIHY OCOOEHHOCTH 3TOfl KHMIH, NOJYy-
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uypmylo HauGoJdee NoOJHOE pasBHTue B ee BTODOM H3JAHHH. AsTOp
yAeana oco60e BHUMAHHE BONPOCAM OXpPaHH IOYB, OKPYXKaWIWEH Cpe-
TW u JanawadTa B UeOM. 3HadeHHe TAKOr0 LIAAAIIEN0 IOAX0Aa OCOo-
GeHHO aKTyajJbHO B HACTOslIee BPeMs, KOrja IOA BJWAHHEM MeJHOpa-
THBHBIX MEpONpUSATHH NPOMCXOAHT Traybokas Tpancdopmanus THAPO-
JIOTHYECKOr0 pEeXuMa IO0YB Ha OTPOMHEIX TEPPHUTOPHAX, HE TOJbKO BO-
BJe4EHHEIX B CEJIbCKOXO3SIACTBEHHOe NPOH3BOACTBO, HO W JaJCKO OT-
CTOSIINX OT AEHCTBYIOMMX APEHAKHHX cHcTeM. Bropoe Halanme «Py-
KOBOACTBA IO JAPEHa)kKy» BHIOJAHO OTJIHYaeTcs GoJee [OJHLIM aHaH-
30M 3KOJOTHUECKOH ©0GCTaHOBKM H MOCTPOCHO HA aHajH3e KOHKDETHBIX
NOUBEHHO-THAPOJOrHIECKAX YCJAOBUIl MaCCHBA OCYIIEHHs, NPOTHO3HPO-
BaHueM BO3MOXHBEIX NOC/AEACTBHH mpuMeHenHs apenaxa. [lo-BuaumoMy,
5TO OfHZ H3 NEpRHEIX KHHM MO ApeHaxXy, B KOTOPOH BOMNPOCAM OXpaHH
OKpyXKamoweil Cpeis YHeJeHo CTOMb Cepbe3sHOe BHHMaHME.

Baxnoli 0COGEHHOCTLIO 3TOTO NPAKTHYECKOr0 DYKOBOACTBA sBJA-
eTcs M TO, 9TO OHO, KAK NOAYEDKHBAET aBTOp, COCTABJCHO Ha MOYBel-
HO-MeJWOPATHBHON M THAPOJOTHYeCKOi ocroBe. OHO HampaBJleHO Ha TO,
uTo6H HayUuTb NpPAKTHUECKOro pafoTHuka B obJacTH mpeHaxa crpa-
mupaTh ceba Mepe] HayaJoM KaXIOro MepONpHATHS HO OCYIieHuwwo 3e-
Mejb, MOHEMY 3eMeJbHBIH yJacTOX OKasalcs INepeyBJaXKHEHHHIM, Id-
XONHTCS JH OH B 30He BJMSIHHA TPYHTOBHIX, NOBEDPXHOCTHHIX WJH CBS-
3aHABLIX BOJ, KaK Jyulle NPeAOTBPATHTb 3TH OTPHIATE]LHbIE sBJleHud,
BAUAIONIHE HA BO3MOKHOE HCIOJb3OBaHWe ydacTka? B «Pyrosoactse
IO ApeHaXY» OGCTOATENbHO PacCMOTpeHH HauboJee arTyaslbikie Ipo-
6seMB M3BICKAHUM, NPOSKTHPOBAHHSA, CTPOHTENLCTBA M SKCIIIyaTalHH
Apenaxa, a Taxkxe TaKWe BaXKHbie B MEIMOPATHBHOM OTHOMIEHWH BO-
NpocH, Kak B3aMMOIEHCTBME BOALI H IIOYBH, TNOJeBhle K JabopaTop-
HHe HCCAeoBaHusl AJsl OGOCHOBAHWSI APEHa)ka, THADOJOTHYECKHE pac-
YeTHl, CIOCOGH H neliCTBre [APEHHPOBaHHS, BHAH JAPENAXKHHIX MaTe-
pHAJOB.

OanuM H3 HanGojee BaXKHHIX JOCTOHHCTB KHHTH SBJISIETCH TO, 41O
B Hefl H3JI0eHH Bce HaHboJee aKTyalbHbiEe CIOCO0H MENHOpAaLUU 32-
60JIOYEHHBIX ITOYB, NMpHMEHsieMbie B COBPEMEHHOfi NPAaKTHKE APEHaXkKHOrOo
CTPOHTENLCTBA.

Bompuiofi uHTEpeC BH3HBAOT HOBHE THAPOTEXHUYECKHE H arpome-
JAUOpATHBHHIE CMOCOGBI OCyLIeHHs! 3a(OJOUEHHLIX MOUB, pPACCMOTPEHHLIE
B sToit KHure. [Ipexne Bcero OTMETHM OPHEHTaUMI0 Ha IIMPOKOE NPHU-
MeHellMe IJ1acTMacCOBOTO ApeHaXa. DTOT BHA ApeHa)a, AJs BHeLpe-
HHSl KOTOPOro B CBOe BpCMSI TaK MHOTO CHCJaJ W3BECTHHIH HeMEeIKHI
NoYyBOBeA, u  MeauopaTop SIHepT, B HacTOsiee BpeMst BO MHOUHX
CTp&aHax eBpoNeficKoro KOUTHHEHTA NOJYUHJ WHPOKOe pacnpocTpaHe-
HHe.

B uactHoctn, B ®PI nHa paBHUEHHIX W XOJMHCTHIX TEPPHTOPUSX
OH cocraBsser ooorBercTBeHHO 95 m 90Y or Bcero oGbemMa aperax-
HOro CTPOHTENbCiRa; B [OMIRHAMH HCHOJL3YIOT TOJNBKO STOT ApEHAXK;
B T[AP nnactMaccoBuil apeHax yxkaaamBaoT Ha 40—509% 3emeas,
OCYMIAaeMHIX 32KPHITHIM JPEHAXEM H T. A.

ABTOp yaenMsier GoJblloe BIMMaHWE I€1eCOOGPA3NOCTH HCIOJb3O-
Banus OOBLEMHHX JpeHaXHHX OHIBTPOB J NTaCTMACCOBHX ApEH.
Onu BHNOMHAOT TpH BaxkHbe GYHKUWA: YCWIMBAIOT NPHTOYHOCTh BO-
AW B JPEHHl, 3aMWIAIOT WX OT 3auJeHHs MEXaHWUECKHMH YacCTHUaMH
¥ MOTyT OHTb HCNOJL30OBAHH AJS 3aWMTH JApeH OT 3aKyMOPKH THAPO-
OKHCDIO JKesie3a. B nacrofimee BpeMsi HCIOML3YIOT 0OBLEMHLIE APEHAK-
Hoe QHIBTPH M3 pPasiUHLIX  MaTepHajoB — OTXOJ0B TEKCTHJLHOIO
NPOU3BOACTBA, HETKAHbIX CHHTETHYECKHX MaTepras’doB, KOKOCOBOrO BO-
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JIOKHA, BOJOKHHCTOrO TOpda, P:KaHOH COJOMH H AP., B TOM YHCJIE H
caMopereHepapylomue GHISTPH. Paccmarpusaercs monpoc no mpodu-
JNaKTHKE 3aKYNODKH ApeHa)Xa THAPOOKHCBIO Keje3a NMyTeM NPHMEeHEHHS
GRUABTPOB U3 CTPYXKKH JepeBbeB XBOHHLIX 110POJ, HJIH IYTEM HCKyCCT-
BEHHOTO 3anoJiHeHuss OOBeMHHIX (usabTpop (enosoM. Caenyer, ORAHAKO,
MONYEPKHYTb, 9TO 3TOT IPHCM, NO-BHAHMOMY, HE MOJYYHT IIHPOKOrO
pacIpOCTPaHEHHS! W3-3a 3arpsI3HEHHs JPeHaxHHX Bop (enosoM. Boaee
NEPCHEKTHBHHIM MPEACTaBJAsieTcs] HHruOHpOBaHHE Kene300aKTepHii, OT-
BETCTBEHHBIX 3a NepeBOJ IOABHXKHEX 3aKHCHHIX (ODM JKesiesa B Tpex-
BaJIEHTHBlE HENOXBUKHbIE OKCHJIB, HOHaMH MeiH. B xauecTBe HX JOHa-
TOp2 MCHOJB3YIOT COEAMHCHHS 3TOTO 3JleMeHTa, BBOIZHMHE B COCTaB
NMOJHMEPHOI OlJIeTKH 00beMHOro QuIbTpa.

B «PykoBopcTBe mo apeHaxy» paccMOTPEHBl KOHCTPYKTHBHHE OCO-
GeHHOCTH GecTpaHiucHHONO MJACTMacCOBOTG  JpeHa)a B pa3JHYHBIX
NOUBEHHO-TH/[POJIOTHYECKHX YCIOBHAX. IIpakTHuecKu TaKoil ItacTMac-
coBHjl ApeHaxk (C npHMCNIeHHeM TpaHIUeHHHX (GHJIBTPOB), MO MHENHIO
aBTOpa KHHTH, MOXeT ObITh HCIOJB30BaH /S OCyLICHHS BCEX IOYB
He3aBHCHMO OT HX MEXaHH4YeCKOro cocTaBa. JIHiip aBa daxrTopa JH-
MUTHPYIOT €ro npHMeHeluc — BHICOKOe COjJepiKaHHe Keje3a B BOAaX U
BBIOOKAsl KaMeHHCTOCTh NOYB, OTMEeTHM B 3TOH CBSI3H, UTO TIPH OLEH-
Ke KDHTHYECKMX 3HAaueHHI KOHIEHTPALHH 3KeJe3a aBTOpP BBEJd BO BTO-
poe H3naHHe KHHrH Go0Jiee IIHPOKWe AOINYCKH, pa3pelllalOlIHe CTPOHTEb-
CTBO IJIaCTMacCOBOrO JpeHa)ka IPH HECKOJBKO 0§O0jiee BHICOKOM CO-
JepKaHHH 3aKHCHBIX (GopM 3TOro anemenrta. IIpu npumeHnennu Gectpan-
ITRHHOrO MJAaCTMACCOBON® JpeHaiKa Ha TAXKeALX -nousax <«PykoBoict-
BO» NpejycMaTpHBaeT €03/ aHHe KOMOHHHPOBAaHHLIX CHCTEM, TO €CTb CO-
YeTaHHe JpeHaXa H KDOTOBalHs, TJyGOKOre MeNTHOPaTHBHOTO phIXJc-
HHSl, CHCTEM KOJIOANEB-IOTJOTHTENe!f B 30HAX KOHIEHTPAIMH NOBEPX-
HOCTHOTO CTOKa. B 3TOM cayyae  1IpefycMaTpHBalOT  TpaHineliHbie
$umpTpH H3 cTabuJbHHIX MaTepuasjoB: TpaBHs, Lllaka, weGHs u Ip.
[TpraeM pacxom 3THX MaTepualoB  Ha YCTPOHCTBO  TpaHeiinoro
¢GHAbTpa B KOHEYHOM HTOTE HEBEJNHAK, TaK KaK OQUALTP NOAHHMAETCS
TOMBKO A0 HOZOWBH TJAYGOKOro MeJMOPaTHBHOTO pHIXJCHAST (TO ecTb
HMcET BHICOTY He Gosee 40—50 cM), a mHpuHA meam OT IPOXOZA pa-
Gouero opraHa COBPEMEHHOr0 GeCTpPaHIIEHHOrO MAPEHOYKAAAUYHKAE He
npessintaer 7—8 cw.

ABTOp CnpaBefsHBO paccMaTPHBAET rAyGOKOe DHXJEHHE KAK ONHMH
H3 BaXHHX (akTopoB 0O0IIEro KOMIJIEKCa MEPONPHsITHH, HANpaBJeH-
HHIX Ha yayuiicHue (u3HUeCKHX CBOACTB mouB. IJyGoKoe pHXjeHue,
o 3rresbCMaHHY, NOMKHO COYETATHCH € MHTEHCHBHHIM H3BECTKOBAHH-
€M KHCJHX 1noyB OOJbIIMMH A0O3aMH H3BEeCTH H mochenyiomnM GHoJlo-
THYECKHM 3aKpemieHHeM CrpykTypel. Ciexyer o6paTuTh BHHMaHHE Ha
TO, YTO IJyOOKOe pHIXJEHHe W H3BECTKOBAaHHE KHCILIX MOYB GOJBIIH-
Mu posamu m3Bectn (1o 20—25 1/ra) paccMaTpHBalOT KaK elHHOE Me-
pompusitue.

[To cpaBHeHHIO C NePBHM H3ZAHHEM 37€Ch IOJHEE DPaCCMOTPEHH
CHHTETHYECKHE MaTepHasH, HCHOJb3yeMble A ApPEHaXkHHX TpyO; BO-
npocH yCTpoicTB2 OO0BbeMHHIX (HUALTPOB HAa Takux Tpy6ax; MAalIHHBL
H TEXHOJOTHS CTPOHTEIbCTBA GecTPaHIefiHOro MIacTMacCOBOTO JApeHa-
¥a; COBPEMEHHble THNE TJAYGOKHX MeJHOPAaTUBHHIX DHIXJIHTENEd; HpHe-
MB G6OpbOH € 320XpHBaHHEM [pEHAXKHHX TPY6 H MHOrue Apyrue BO-
IPOCH.

Ipenmywectro «PykoBoAcTBa No apeHaxy» P. DrrefpcmanHa mo
CPaBHEHHIO CO MHOTHMHM aHaJOTHYHHIMH paGOTaAMH 3aKJ/IOUAETCH elle H B
TOM, YTO OHO MOCTPOCHO HA aHaJIH3e KOHKDETHHIX NOYBEHHO-THAPOJIOTH-
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YeCKHX YyC/OBH# Macchma ocymensd. [lo cymecTBy abTop HMCHOAb3yer
TeHeTHYCCKU# MOAXO0J K ONEHKe YCJIOBHA Meanopaund nouys. 'osopss o
reHeTHYecKOM (TO4YHee — 9KOJOrQ-TeHETHYECKOM) MOGAXOAe MBI HMEeM
B BHAY npexje BCcro OGOCHOBAaHWE KOMILIEKCA HEOGXOJHUMEIX MeJHO-
PaTHBHLIX MEpONpHATHH Ha OCHOBE aHANH3a CBONCTB H peXxHMa MOYB,

Takoli moixoa HecOMHeHHO 3(eKkTHBEH H LeNe0006paseH npH Me-
anopanud noys HedepnosemHOR 30HH, Ha uTO paHee (1969) mm opa-
many o0co60e BHUMaHHe Ha mpuMepe pana NpobjeM japeHama 3TOH
TeppuTopur®. OTMETHM B 3TOH CBSI3W, YTO BLIZAIOLIHIICA COBETCKRA Me-
auopatop akazemuk A, H. Kocraxos (1951), onmpasce Ha KOHMENHE
JOKYyUaeBCKOr0 reHCTHYECKOro IOYBOBEJEHHs, IOA4EPKABAJ, 4TO B3aHMO-
CBSI3b MeJMOpANHil B HallpaBleHHS! [OYBOOGPA3ICBATENILHOIO TMpoHecca
Ha MeJHOPHPYCMbIX 3EMJIAX NpPELONpeNessiOT NPHMEHEHHe reHeTHIECKUX
NPUHIHNOB TIPH PACCMOTPEHHH MeJHOPATHBHLIX BONPOCOB H MPOLIECCOB B
HX JHHaMHKC.

Cpeau psiga KOHKDETHLX PEeKOMeHnauufi KHHTM ecTh ORHO ofimee
IpaBHJIO, KOTOPOe aBTOP IOBTOPSIET B HECKOJNBbKAX pasje/ax KHHUTH H
Ha KOTopoe cjejyer o6paturh pHuMaude. OH mOjuepxuBaeT, 4ro Ha-
Ieknas pa6ora apeH (DPOHYapHHIX, NJIACTMACCOBHIX H JP.) BO3MOXKHA
OpH YCJIOBHM HX YKJaJKH B OTHOCHTEJBHO  CyXylo IO4BYy. B 3tom
cily4ae IPU CTPOUTEJbCTBE He Hapyllaercs CTPYKTypa NOYBH B 30He
NEACTBHA APEH, OCTAIOTCH OTKPHITHLIMH H HE HaPYyIIAIOTCH eCTeCTBeHHEe
NyTH MUTpaUud TPABHTaUUOHHOM BJarH (TPeUlHHH NOYBH, MYCTOTH,
ob6pasyeMble KOpPHfAMH, XONbl OGHTAIOIHMX B NO4YBe KHBOTHHIX). [locaen-
Hee OCYIIeCTB/AETCH OGHIYHO NyTeM IOCTIEN0BATENLHOrO OCYLIeHHS Mac-
cuBa TOpGSIHBIX H MHHEDAJbHHIX TJEeBHIX IIOYB BHayaje OTKPWTOM
CeTbl0 H 3aTe€M — MAaTePHAJBHHIM IPEHAKEM.

B umenom Bropoe usnanne «PykoBoncTBa mo apenaxy» npodeccopa
P, SrresboMaHHa — CONCPKATENbHOE B IPAaKTHYECKOM OTHOMIGHHH TO-
cobue (0coGeHHO MO MeNMOpanHH 3a60JIOYEHHHIX INOYB TYMHIHBIX Tep-
PHTODHU#T), B KOTOPOM 3aMHTEpDECOBAHHLIK 9YuTaTelb HaHIer MHOr0O HO-
BbIX, TIONIE3HBIX U HHTEPECHHIX CBeIeHuil.

- ®. P, 3ANJOEJIbMAH

* @, P. 3ajtnensman. «O6 yueTe reHesnca 3aGONOUeHHHIX MOUS IPH
HX MejaHopauuu». «[HApoTexHMKa W Memjmopauus», 1969, Ne 2.



NPEAMCNOBUE KO BTOPOMY HEMELLKOMY
MU3RAHMIO

[leppoe m3fanne PykOBOICTBA 0O APeHaXy MOMYYHIO TNOJOKHTEb:
AHE OTKJAMKM HE TOJbKO B HEMEIKOS3BIYHBIX TOCYAApCTBaxX, HO TaKkkKe
A BO MHOTHX CTpaHax MHpa, O YeM CBHAETENbCTBYET GOJbITOE YHCIO
NHCEM YuTaTeseH.

BTopoe H3naHHe KHHTH MOMHOCTHIO HepepaboTaHo, TeKCT YaCTHYHO
coxpallen, a rtam, rge 370 Tpebyercs, LONOJHEH B COOTBETCTBHH €
AOCAENHAMHE NOCTHXXEHHSIMH  HayKMm H NpakTHEH. HoBrMu sABIsIOTCH
9KOJIOTHUECKHE aCNeKTH JpCHaXa, a TAaKXe BONPOCH, CBsA3aHHbIE C
APEHHPOBAaHHCM yYaCTKOB, MpeIHa3HAUeHHHX IOX CBAJKH DOPOACKOro
Mycopa, H IJIOmajeli HaMblBa TIPH CAMOTEWHOM ODOLIEHHH CTOYHBIMH
BOJAMH NaNyCKOM, 7po6jeMbl ApeHaka IpH BHYTPEHHEH KaHaJH3auuH
3JanHil, a TakXe B CJydYassiX  arpoTeXHHKH C IOJOTPEBOM IOYBHL.
3HauuTeJbHO fONOJHEHH TJaBh O THapaBianke ¢UALTPOB, ApPEHHPOBa-
HHE ONOJI3HEBHIX YYacTKOB, OCYLIEHHH H JPEHUPOBaHHH §0JOT, TaKxke
pacmupesH IaHHHE O MarepHajax, IPHMEHSEMHIX HPH CTPOHTE/bLCTBE
IpeHaxa. :

TMocie BHIXOAa B CBET NEpBOro H3JaHHs PykoBoACTBa mo ApeHAXY
NOABHJNCL NEPeBOAbl KHHIH Ha AHTJAMACKOM H PYCCKOM si3uiKaX. Kpo-
Me TOro, MpeanoJaraloTcs AajbHefilUHe H3JaHHS [EPEeBOJOB Ha APYrHX
A3NKAX.

K nepBoMy H3naHHIO ORUJIA BHIIOJIHEHH INEPeBOAH OTJIABJEHHS Ha
aHrJuAcKEE 4 QpaHuy3CcKMH H3bIKH, a TaKXe IePEBOAH IOAPHCYHOY-
HHxX nopmnuceii M tabamn. Ko BTOpOMY H3AaliHI0 KHHTH B CBA3H C ee
nepepaGoTKof mepeBOXN OGHIIM BLIMOJHEHH  3al0BO: Ha (paHNy3cKHH
A3nK — uuxenepom HW.—JI. eenanepcom ([Tapux) ® Ha ucnaHckHiR
A3bIK — HuKenepoM-arpoHomom . Ilena Poiio Can ®epuango (Unam)
Oru nepeBoAH Moryr OwmTh 3arpefoBaHbl 0c060 B u3naTelbcTBe «Pa-
ul Pareys B TamGypre (®PT).

Jana o6nerdeHnsi moJb30OBAHHS KHHIOH BO BTODOM HEMENKOM H3pga-
HAH HAMeeTCs NOApoOHHIA npeAMeTHHH YyKasaTeab. Kpome Tmoro, mnepe-
pabotan M COOTBETCTBEHHO COKpaleH CIHCOK JHTEpATYpH, ony6iu-
KOBaWHHIi B MEPBOM H3[aHHH KHHTW. [as nyumero o63opa JuTepatypa
JAaeTca 1o T1aBaM.

3a nocrynuBIIHe B MOH ajpec NpPeLNOXCHHSI IO BHECEHHIO OMOJ-
HeHuii M H3MeHEHHH B TexcT PyKoBOJACTBa IO JpeHaXy $ NPHHOLIY
GnarogapHocts: jouenty, A-py M. Baxtusapy (3dpsepym, Typuust), mu-
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xenepy M. DBenseny (Ileptéenmomitc, - Hpan), npod., x-py HHKeHEDY
X:-H. Koanmucy (Bpaynmpeitr, ®PT), npod., 1-py X. dopay (Paopu-
pa, CIIA). npod., a-py B. Mrwouanepy (Iannosep, ®PT), npod., x-py
nmxenepy B. Kemepaunry (Bena, Ascrtpus), npod., a-py X. Kyurue
(Bpeven, ®PT), umxenepy M. Jloruy (CamGarend, Berrpus), npod.,
n-py X. Oxpymxo (Bapwasa, ITomsuwa), a-py M. Oroma (Camuopo,
dnouus), a-py X. lyavre-Kappuury (Bamx Hofienap, ®PT), nmxeue-
py B. Lymeuy (Hopaxopn, ®PT), npod., a-py II. Buamosepy (Llwo-
pux, Ulgpefinappa), mnpop., ua-py &. P. 3aigeabmany. (Mocksa,
CCCP).

3a npeaccrapieHHH  AHGOPMANMONHLIA M HJIJIOCTPATHBHBIA Ma-
Tepuad s 612ronapio MHOrOUHCJeHHbie GHPMH, YUPEXIEHHS, a TaKKe
MHOTHX KOJIIEr — ClellwaIUCTOR Mo apeHaxy. Ocobyio 6haarogapuocrtb
npunomy usparenbctsy «Paul Parey» B I'amGypre u Bepiune m nmpex-
ne scero r-HY B. ['coprr 3a ero copeficTBHe B BHIIOJHEHHWH BCEX NOXKe-
JaHHH aBTOpa NpH MOATOTOBKE MaTepHaJoB ¥ Habope TeKCTa BTOPOro
u3gaHns PykoBoiacTBa MO ApeHaxy.

Bpewmen, despann 1981 r.

Pynoard DIFTEJIBCMAHH



BCTYNMMHTEJNIbHOE CJIOBO KO BTOPOMY
HEMELLKOMY U3 AHMIO

Bosbuyo norpe6Hocts B PyKOBOACTBE MO [peHaXy [1OKAa3blBaeT TOT
(akT, 97O yXKe BO3HHKJZ HCOGXOAHUMOCTb BO BTODOM H3AAHHH 3TOH
KHHTH, KOTOpas moJjyuu/ia GoJsblloe pacnpocTpaHEHHe BO BCEM MUDe.
CrelnaducTH-MeqHOpaTopH B 24 eBponefickuXx u 14 jppyrux rocynap-
CTBax NOJb3YIOTCA PyKOBOACTBOM IO JApPEHaXy B CBO€H IpakTHue-
ckoii pa6Gore. B 1976 r. PaGouas rpymma No MeXZyHapORHOMY CO-
tpyauuuectBy (AlZ) B Kyparopuu no Boje H MCIHODATHBHOMY CTPOH-
reabcTBY (KWK) — B nacrosumec Bpems I'epMaHCKHEi 00103 BOIHOrO
Xo3sficTBa U MeaHopatupHoro crpouredbcTsa (DVWK) — ony6aukosaaa
9TY KHHI'Y Ha aHIJIHACKOM fi3biKe. B TOM Xe rogy BHILIO pyccKoe H3-
JaHHe KHHTH r-Ha JrrejbcMania tTHpaxom 10 THC. 9K3eMnasipoB, KOTO-
pas GHCTpPO pasouliach.

YerpoficTBo fpenaxa HeoGXoAuMO JJs  06CCIeueHHs HacejeHHS
3eMHOro Ilapa NMpo/J0BOJBCTBHEM, 4 TaKiKe JJS CO3LaHus yCJ0BHH HOp-
MmaJbuofi paboTH pa3sHOro poja CHAPOTEXHHUECKHX coopyxeHuil. [Ipen-
JaraeMoe PYKOBOICTBO JHOJIKHO NOCTYXHTb TOMY, YDOOH JpeHaxHbie
pa6oTH Takxe B GyAaylieM NMPOEKTHPOBAJIHCh H BHIMOJHSIJIHC € yYETOM
BOINIPOCOB 5KOHOMHKH M 5KOJIOTHH.

Bonun, despans 1981 r.

Huocenep Teupux IIEJIB3MAH,
HawaabHuk  oTl0esa  «Passurue  ceno-
ckoxo3alicTéennolx  Tepputoputiy  Pede-
PAAbHO2O MUHUCTEPCTEA npo00B0ALCTEUA,
CeAbCKo20 U AeCHO20 Xo3AalcTéa, 6uye-
npesudenr lepmanckozo  coro3a 600HO020
X03ALCTBA U MEAUOPATUBHOZO CTPOUTENb-
cr8a



BCTYMUTENIbHOE CNIOBO K NEPBOMY
HEMELUKOMY U3QAHMIO

B 1857 r., 1. ¢. mourun 120 mer wasam, B [Ipyccuu mosiBHIOCH Tepsoe
YKOBOACTBO [0 ApCHAXKY MNOA Ha3pauuHeM <HIHCTDYKIUHH KOpDOJeBCKOR
Plpyccxoﬁ regepaqbhoil Kovuccuu mo Cuse3HH, npejHasHauenHble AJst
3eMJIeMCPOB  H  APCHAXKHMKX TEXHHKOB, 3aHHMAIOILMXCS COCTaBJeHHeM
{IDOEKTOB OCYUICHHSI 1l HX BBUIOJHCHHeM». DTH HHCTPYKUHH NOJYy-
ynpad pacrnpoctpadcuue no seefi IepmMaHuu H IOYTH ICJA0E CTOJeTHe
MHOMOKDATHO fcpeusjapaiuch. OHH CHYXHIH CNEUHAJHCTAM IO Jpe-
Haxy DPYKOBOCTBOM, B KOTOPOM MOXHO GLJIO nafiTH OTBeTH Ha Le-
JBi PAJ BOMPOCOB, MPEXKJe BCCTO OTHOCHTCJBLHO HOTPEOIOCTH B ocy-
LIeHHH 3CMeblbiXx ydacTKkoB. [loan3ysick HHCTPYKIMSIMH, CHELHATHCTE
MPOCKTHPOBAJK H CTPOUIH APCHAXK, IKCIVIYATHPOBAJH IpelaXiHble CH-
crevn.. B 1934 r. spiuto Liecctoe w3naumkue paboTH B BHJE CTaHAapTa
(repmanickue Hopmbt DIN 1185) moja uassauueM «PykoBojicTEO 10 mpo-
eKTUpOBanuio ApcHaxa». B 1950 r. ynomsuyroe pykoBozcrso OblI0
ony6aukopano 6e3 uaMeHenuil B nmochenuui pas.

Bricrpoc pa3BuTHe HAYKH H NMPAaKTHKH BO BCeX objacTiXx ApeHaxa
nocjae BTOPOfi MUDOBOH BOfiHH (34eCh CjaelyeT YMOMSIHYTb O MHOTHX
H3BECTHHIX JefTessX, CROCOGCTBOBABIINX 3TOMY Da3BHTHIO, B YaCTHOCTH
o npod., a-pe nHxciepe Buinube u npod., a-pe unxkenepe DBaitue, py-
KOBOJHUTENSAX COOTBETCTBYIONUIHX KOMHTETOB IO MCCACHOBAHHSIM W HOp-
muponanuio KypaTopus 1o MesJHOpalHH), HOBHle JaHHBE B 0GJacTH
MOYBOBE/EHA, DeKHMA TPYHTOBHIX BOJ, MeXaHH3AaLMH JPCHAXKHHX pa-
60T (31ech s BCHOMHHAIO O MOEM INpeALIECTBCHHHKE HA IOCTY PYKOBO-
jurens Kovurera mo japeHa’kHOM THAPaBJIMKC H JIPCHAXKHON TeXnuke
npog., I-pe Hixencpe lajumpuue), a TakXKe H3MeHHBUIHees Tpebopa-
HHA CCJLCKOrO XO3fMCTBA K DeXHMYy BOAH B NOUBE NDHBEJH K pasje-
JeHdlo o6JacTeil 3HaHHHE W pa3paGoOTKe HOBHIX CTaHIapTOB. Tak, HapsLy
¢ dosem craugaprom OPI DIN 1185 «[ipeunposanue (Peryauposa-
HHE peXHMa INOYBEHHHIX BOJ TPYOYaTHIM MM KDOTOBHIM JpEHaKeM H
NOANOUYBEHHEIMH MeJHOpDAaUHAMH}» B HACTOsilllee BpeMsl NOSIBJSIOTCS
CTaHAAPTH Ha INPOBeJ1EHHE IOUBEHHHIX HCCJEO0BAaHHA MeCTOOOMTauHil C
HeJIbI0 HX KJacCH(HUKalHK, &8 TaKXKe CTAaHZAPTH Ha POHUADHLIE U IJIACT-
MaccoBble JpeHa’KHule TpyOH.

B n3pectHmx cnennaspHbix kuurax (IIpepep. «CeabcroxossiicT-
BeHHas THIPOTCXHHKa», ¥ meH. «KapmaHH®Il  CHpaBOUHHK 1O Celb-
CKOX03sfiCTReHI Ol THApoTexHuke» H [Ipecc. «Kapmanmwit cnpaBouy-
HAK TO BOINOMY X03afCTBY») HADEHHPOBAHHIO YICJACHO HEGOMbLUOE BHH-
Maliue,

$I paziyiock TOMy, UTO IITeabCMaHHY yAaldock B PYKOBOACTBE 10
JApEHaxKy COCTaBHTh HaTJSTHLA # yNOOGHBIl A4S MOJL3OBaHHA 0630p
JIaHHHIX, HOOOXO;IUMBIX CTPOMTENIO [pPEHaXXa B ero MPaKTHUCCKOH pa-
6ore. TakuM 06pa3oM, cHOBAa MOSIBUJIOCH PYKOBOICTBO, OXBATHIBAIOINCE
BCe TEMHl ApeHaxa.

S1 Kenal uuTaTeIAM 9STOH KHHTH TMOJHONO yCriexa TpH MpOEKTH-
POBaHHH, CTPOUTCABCTBC M 3KCAJAYaTallRd IPCHANXKa,

H-p unsicenep
Kypr BEJIJIUH
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1. OBLLAS YACTD

Jlpenas — HCKYCCTBelIHOE NOI3eMHOe BOAOUTBOAHOC (Tpy6uaroe uin
GecTpy6uartoc) ycTpOHCTBO AJA yAaJCHUS H3GLITOUHBIX KOJHMUCCTB BO-
Abt M3 TouBbL H ¢ eenoBepxnoctd. Ha taxkeanix mousax c 3aciofinoi
W CBSI3aHHOfl BOJOIl B COOTBETCTBUM C NOBLIMH [1aHHLIMH NOYBOBENEHHS
#, KyALTYPTCXUMKH® BMECTO ;pecHaXka /W 4aule B BHJE JIONOMHEHHs K
HeMY NPOBOAST MONOUBEHHILIC MC/ITHODATHBHLIE MeponpusiTus (rayGoxas
Bcrmalka, ray6okoe poixaenne). Coraacio craniapram ®PI( DIN 1185
g DIN 4047), npeHax — 3TO peryJiMpoBaHue BO/JHOrO pexnMa nOuB
TpyGuaTHMH 1AM GecTpyGUATLIMH JpeHaMy H TOAMOUBEHHBLIMH MCJHO-
PaUUSIMH.

CioBO fapeHax aHIVIMACKOrO TNpOHCXOXjeHdd. B anramiickom H
GpalIy3ckoM Da3roBOplOM M3LIKAX OO 03HAuaeT OCYyIUEHHT, OTBOJ BO-
Abl, CTOK. B 1n0ao6HOM CMeIC/le C10BO HCHOJAL3YeTCS H B MeIHIIHHC.

B kuure paccMaTpHBAeTCS JPEHAX CCIALCKOXO3SAHCTBECHHLIX 3eMelb,
a TAKKC 3eMeJsib, Ha KOTODHIX MPOROTHTCS MOA3EMHOe, JOPOXHOe, JMaHi-
wadTHOe KM «3CJICeHOC» CTPOUTENLCTBO (IADKH, €aibl, NJAOLIAILKH IJIs
WUCp H NMPOBCAeHUsi CBOGOJHOTrO BPeMeHH, CIOPTHBHblE MJOMAIKH M CTa-
OuOHE, Kaanbuma u T. n.), Jlpenaxiblc MepONpusiTHS Ha mepeuic-
JeHHHX 00beKkTax pacCMATPHBAIOTCS MHPEHMYIICCTBEHNO B CpejHeenpo-
nmeitickoM acnekrte.  JIpenaxk 3acoseHHLIX ROYB B IOJNY3acyMJIMBOH |
3aCYLIIMBON 301aX OPOLUEHHSI H3JAractcs [JaBlLiM 06pa3oM Ha OCHOBa-
HHH 3apy6exIoro ONHTA.

[lepcyBnaxiienne MecToOOHTaHUS  OBGYC/AOBAMBACTCS — KJAWMaTHYE-
CKHMH HJH THIpOreosorHueckumMy Qaxkropamu. B apuIHHX o6Jjactsx
OpOlIelHs NepeyBlaxKHeliHe BO3MOXKHO NMOTOMY, UTO AJsi 3aUlUTHl IOYB
OT 3aco/leHHs pacxoayercs H30bITOYHOe KOMMuecTBO BOIbl. Kpowe ro-
70, MepeyBlaXKleHHe MOXKeT ObiTh OOYCJIOBJCHO CBOHCTBAMH MO4YB, KOTO-
pele mpodnHo yacpxupalor Bojy. [Tosromy celiwac cuie 6osce BaXKHO,
YeM paHblle, YeTKO VCTAallaBMIBATbh [PHYMILI H NOCJEICTBISA  Tmepe-
{Bnamllula;m;{ oY H JHWL 3aTeM  ONPEleasTbh  Cnocol IpeHama
puc. 1.1).

11. W3 MCTOPMM BO3HMKHOBEHMS
M PA3BMTMS BPEHANKA
B paspBuTHH IpeHa)ka Pa3jHyaioT TpH NEproIa.

Tlepprie xaMeHHble ¥ TpPyGuaTHC /PCHAXKH, COTJACHO HCTOPHYECKUM
JOKYMeHTaM, HCHOJMb3OBAJHCh ellle A0 HaleH 3pel. HekoTopnie u3 HHX

* 3ncch u nattee aBTOp HCTOJb3YeT STOT TePMHH B LIKPOKOM
CMBICTIE, UMesl B BHAY KOMILIEKC MCPOIDHATHH 10 NPHBEXEHHIO B KyJb-
TYPHOC cOCTOSiHHe 3a60JIOYEHHHX H OGOJNOTHHX INOUYB C NOMOILLIO THJ-
POTEXHHUECKHX, AarpOMEJIHODATHBHHX H arpOHOMHUYECKHX MCPOTIpHATHIL.

B CCCP nox TepMHHOM <Ky/JbTYpPTeXHHKa» OGBIYHO NOHHMAIOT Mepo-
NpHATHSA TO0 yJAyYIIEHHIO TEPPHUTOPHH: yHAJCHHe KYCTapHHKA, KaMHei,
KOueK, KODUEBKY [pCBECHHX OCTaTKOB, JHKBHIALHIO oOueca Ha TOpds-
HBIX NIOYBaX, NOABEM UEJMHH, ¢dpesepoBande u ap.— Ilpum. pen.
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Puc. 1.1. CoBpeMeuHne cnocobn JApeHaxka B 3aBHCHMOCTH OT TpPHYHH
3a6oJauuBaHus MOYB.

o6HapyXKeHH NPH packonkax. B cpenyue Beka o jpenaxe  3a0uliH,
H TONbKO Hauuuas ¢ 1650 r. cranid nosBAATbCA JApeHaXHhle CHCTEMEI
u3 pnepeBa, dawun, kamus (rpaBus) B Auraun. Ilosgnee B Ilornan-
Aud, a 3ateM B [epMaHHH HayaJH TIPUMeHSTb JpDeHB H3 (acoHHOH
uepemHik, HCHOJIb30BaBIUEHC AJS KOHBKOB  KpHIll, KOTOPYIO CaeiyeT
paccMaTpHBaTh INpelIUCCTBEHHHKOM TOHYAPHHX JAPeHaXHHX T1py6. lso-
Gperenne npecca JAJig M3DOTOBJEHHS] TFOHYAPHHX JApeHaXkHuIX TPy6 B
1840 r. B Aurduu cnocoberBoBado GHCTPOMY pacHpOCTpalleHHIO 1pe-
Haxa no Bceit Erpone [1.4].

B Teuenne mnociegyiolero Goiee ueM CTOJETHero NepHORa H3ro-
TOBJIEHHBIE MALIMHHHIM CIocO60M JApeHaxkHhie TPYOH H3 060X XKeHHOH
[VIHUBl YKJAadBBaJH B TpaHlled Bpyuuyo. [lapaMeTpn JpeHaxa ompeie-
JISITTE  SMITUPHYECKH, T. €. Ha OCHOBAHHH MOJEBHX AarpOMeNHOPaTHBHHIX
ONMLITOB H NMOYBEHHEIX HCC/IELOBAHUI.

Cuauasa npoGJycMoit ppeHaxa 3aHuMaJcs I'epMaHCKUil KOMHTET no
MeJHOPaTHBHOMY CTPOHTCABCTBY. 3ateM 3Ty GYyHKUHIO Buinoausr Ky-
patopuii mo BOJe H MCJAHODATHBHOMY CTPOMTENbCTBY, H HAaKOHel, C
1978 r. BompocaMu jpeliaxka 3aHUMaeTcs ['epMaHCKHH O3 BOJHOTO
X035 iCTBA H MeJHOPaTHBHOTO cTpouTesnhcTBa. OG 3TOM TrOBOPAT ero
roaosue oryeTe (c 1952 r.) u crareu B XKypHasax «Der Kulturtechni-
ker» (1897—1944), «Wasser und Boden» (c 1949 r.), «Zeitschrift fiir
ﬁuitu{tg]chnik und Flurbereinigungs (c 1960 r.), <«Drénanweisung»

.1, 1.6].

C 1940 r. B Hugmepananzax u CIIIA wa ocHOBaH#H HEMEUKHX H
UIBEHIAPCKHX MCCAeAOBAaHHN noJydHda Da3BHTHE (H3UKO-MaTeMaTHUe-
ckag Ttcopust ocymeHuss nouB. [Joctemenno B obgactu IpeHaXa Bce
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GoJiee DACAPOCTPAHHIACH THAPABAHYECKAsn . TEOPHS: ABHIKEHMS BJaru
[1.11, 1123, _

Hauunas ¢ 1950 r. TpyOyaTnii gpena< BCe dUalle YCTPaHBAJH C
IOMOIIBIO  CHCLHMAAbHLIX TPAHWEHHLIX JPEHOYKJAJLOYHbIX MALIHE, YTO
06BACHAJIO0ChL CHAYasa pacTyIMHMH pacXofaMH Ha oOMJIaTy TpyAa, a 3a-
TeM HexBaTKoli paGounx pyk. B 1960 r. Ha pHIHKe MOABMJIHCH TEepBhHe
1J1ACTMACCOBHIE JpeHaxHble TPyOH. [lepBonadadbHo 5To GuiIH riaajkue
TpyGH 43 NOJNHBHHHJXJODHAA C MpopessMu. B 1962 r. raagkue TpyGH
Havajll 3aMeHATb TpyGaMH M3 MNOJHBHHHJXJIOPHAA C rOQpPHPOBAHHBHIMH
CTEHKaMH H INPOAaBJEHHLIMH OTBCPCTHAMH JJIS NOCTYIJIEHHS BOXH
[1.3]. HenpepriBHasi Mexanusauus JpeHaxHHX pabOT, a TakXKe IpH-
MeHeHHe pa3HoOOpasHHX MaTepHaJjoB OOYCJOBHJIH COKpallleHHe 3a-
TpPaT, HO BMECTE€ C TeM NOABHJIHChH 3aTPy/HeHHS INpH YKJIalKe jpe-
HaXa B MOKpbIX rpyHrax. Bonee r10Oro, B OTZeNBHHIX MecTaX, HECMOTpS
Ha 0e3ynpeuHOo BHNOJHEHHHH JApela)k, NJOLIAAH OCTABaJHCh H30H-
TOUHO YB.1a:KHEHHBIMH.

B cBa3u ¢ HepocTaTKOM CIENHAJIMCTOB M HOBHIMH CBCAEHHSIMA B
©06/aCTH MeXaHHKH TpPYHTOB B TOCJ€1Hee BpeMs pPAaCIIHPHIOCH NpHMe-
HeHne OGeCTPaHUIEHHBIX JpeHaXKUBIX MexanusmoB. [lpum 3smoM BaXuo
ofecneunsars NpaBHJabHOe 3aray6ienve paboyero opraua, HHaue Hapy-
faercsl NPOEKTHLIH YKJIOH APCHBL. YCleX AAHHOrO DalHOHAJBHOTO CHO-
co6a ApeHHPOBAHHS IOCTHTaeTCs JIHIIbL NPH HAJHYHH KBaJHODHLHPOBAH-
HOro nepconada.

[ToyBH, cojepxkauue CBA3AHHYIO Baary, YIJIOTHEHHHe H XapakTe-
PH3YIOLLMeCs IVIOXOH BOJOMPOHHLAEMOCTDIO, HADPSANLY HJH O0iII0OBDEMEH-
HO C OCyIEHHeM HYXKIAIOTCH B YJAYUIUCHHH CTPYKTYpH. [locsaesHee mo-
CTHraeTcss NpH INOMOLIM MEeXaHHYECKHX MeponpusTiil (KpOTOBHH Ape-
#Hax, ray0oOKoe pHIXJICHHE WIH TMyGoKasi BCHAIUKA), NPOBOAHMBHIX OAHO-
BpeMeHHO C XHMMUCCKMMH (H3BECTKOBaHMe, BHeceHHe ypobpenuit) u
GUHOJNOrHUECKUMH MEpPONPHATHAMH (BHDalLMBaHHE pAacTeHH} ¢ IMIy6oKoli
KODHEBOH CHCTEMOH).,

B uacrosilliee Bpemsi MeJHODaTHBHASl TEXHHKa H MeXaHU3auHs pa-
GOT 10 CTPOUTEJIBCTBY JApPCHAXa NPHOAHIKAKTCH K ONTHMyMy 10 3¢-
<exTHBHOCTH U 3aTpaTaM. : .

1.2, NOTPEBHOCTDL B APEHAXKE

TloTpe6HoCTh B APEHAXKC ONpEAENseTCS MHOr000pasHEIM BJMSHHEM H3-
GuTOuHON BJiard. B cpendeeBpomefickHX YCJIOBHAX S3TO BJHAHHC OCO-
6enno 3aMeTHO B KOHLE 3HMH. [lepeyBnaxHenHe MOXeT OnThb BH3BaHO
Pa3MLIMK TIPHuMHaMu. Pellaioulyio poib IpH 3TOM HIpaloT MCCTOMOJO-
JXKeHue, KJHMAT, MOroja, MOTPeGHOCTL pacTeuHit Bo BJare, riybuua sa-
JIETaHus TPYHTOBHX BOJ, CTPOEHHe IOYBEHHOro MpoduJs, €ro BOAO-
aponnnaeMocTb. Ha ocHoBaHHH IepeuHcaeHHHX (AaKTOpOB onpejels-
10T IpPUTOAHOCTh MOYBHI K OCYUIEHHIO, a TaKXKe pa3pabaTHBAIOT HaH-
Gonee spderTHBHEE CnOCOGH JApeHaxa. Ecau OLEHKA NPHrOXHOCTH
TOUBH K OCYLIEHHIO SIBJSEICH YHCTO MOuBeHHOH npobJemofi, TO OueHKa
9(heKTHBHOCTH JpeHaXa NpeicTaBiser CoGOi npoGlemy HpOH3BOACT-
BeHHyl0, a B IIHDOKOM CMHCJE HaPORHOXO3AACTBEHHYI M arpapHo-no-
JAutndeckyio. OneHka 5(¢GeKTHBHOCTH APEHaXKa 3aBHCHT OT 34TpaTr Ha
€ro ycTpORCTBO M NpHUGLUIM, MOJyHaeMmoli B De3yAbTAaTe SKCIVIyaTallHH
ZApeHaxa. )

Tlpu NPOEKTHPOBaHHM  JApPeHaXka CeJLCKOXO3AHCTBCHHEIX 3eMelb
BaXHO ¥ HeOOXOMHMO TeCHoe COTPYJHHYECTBO arpoHoMa, MOYBOBEAa-
MeJHopaTopa M creuyaltucTa BOJHOTO Xo3siicTBa.
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1.3. OBBEM AAPEHAXKA B CENIbCKOM
XO349HCTBE

Tlouts BO BCeX cTpaHax 3eMHOrO INapa TNPOBOAATCH MEJHOPATHBHHE
paboTH C UEJbI0 NOAAEPIKAHHA, a TaKKe INOBHUIGHHA  IJIOZOPOHS
nouse., B pajionax Baaxmoro KiuMara sTO AOCTHTAeTCS MPEXJE BCETO
nyTeM OCyLIE€MHs OTKPBITHIMH KauajaMH HJH 3aKPHTHM JpEHAKEeM.
Hyxpaomuees B ocyllesHH mJIomajgd B pasHHX epponefickux crpa-
Hax npusegeHH B Tabauue l.1. Tlorpe6HOCTh B OCylleHuH CHHXKAGTCH
C 3amaja Ha BOCTOK H C CceBepa Ha Ior.

Ta6auma 1.1. Hykpaiompecs B OCYyWeHHM M JPEHa)ke NJOWIALH
B crpanax Esponm [1.7]

Tlnomans

% mno.jesHoit

Crpana cenbCKOX0-

MJH. Ta 3saficTBeHHO#A
ITOW 4 IH

Beauko6purtauus  (ToJAbKO  ARMJES B 3,4 75
¥aisc)
D HHASAH AHS 2,1 67
Hauunsn 1,4 45
rap 2,4 38
®PT 4,4 31
Mpenus 1,0 23
Apcrpus 0,5 21
Huzepaanan 0,7 17
pefinapus 0,2 9

1.3.1. MdepepatuBHas Pecnybnuxa Mepmatnm

[Tnomazu Hyxjalomuxcs B OCYIIEHWH H japenaxke mous ®PT mnpuBeje-
Hel B Ttabiuue 1.2, Ouu cocraBjsior 4,4 MJH. ra, T. e. 0kojo 31%
NOJMe3RON CeJbCKOXO3AHCTBEHHON — mJIOMAfH CTpaHn. B usburouno
VBIaXHEHHOH ceBepo-3anajnoit wactn OPI' myXnawoumecs B OCyHIGHHRR
H JpeHaxke TMOUYBH COCTABJSIOT nouTh 609 moJe3HOl ceabCkOXO03AHCT-
BEHHOH IJIOMANH, 9TO COOTBETCTBYeT IJIOMIaAH MO CEHOKOCAMH H NacT-
6umamu. Bonee ?/;, uau okosao 2,6 MJuH. ra, noJesHoli ce.bCKOX03fii-
CTBEHHOH TUIOIIAJH HYXI2E€TCH B JpeHaxke,

Exerogebie pacxoasl H& yCTPOACTBO ApeNaxa peryaspHo ny6Jau-
KyioTca @ezepalbHbM MHHHCTEPCTBOM NIPOXOBOJBCTBHS, CEJIbCKOTO- W
JecHoro xossfictea [1.9].

C 1955 r. B jnpenax Owiio BJOKeHO Oojee 2,5 MJpPA. Mapok
®PT', xoTophlc GHJIHM  H3PacXOJOBaHH HA MEJHOPAlHIc  OKOJO
1,4 Map. ra ceabckoxossiiicTBenHuX 3eMedb. Ilocie 1971 r. miromans.
JpeHaxa, BHINOJHAEMONO MeJHOPATHBHLIMH COI03aMH, 3HAUUTENBHO CO-
KpaTujach. B TO xe BpeMs 3UaYMTEJbHO BO3POCJA NOJSA UACTHHIX Jpe-
HAXKHBIX CHCTEM.

C 1971 r. B ®PT B cpenueM 3arpaunBasock 100 M. mapox ®PT
€XEerogHo Ha JApDeHHpOBaHHe OKOJO 65 THC. ra 3€Melb, YTO COCTaBr
Jasino npuMepHo 1500 mapok OPI na 1 ra.
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Ta6auua 1.2, MNaomans nous PPI, uyxKpaiolHXcs B MEJHOPALHH

Iaomane

% nosaesHoN

Houpsr CeNBCKOXO-
MIH. Ta 3sfiCTBeHHON
nJIocwazn
3a6oJoucHHEe TTOBEPXHOCTHHIMH 3aCTOHHMI- 1,4 9,9
MH BojgaMu (mceBporiefi* u ap.) _
3abo.ouenHble TPYHTOBLIMH BOJaMH 2,2 15,5
(refi**,  mapiueBnie*® W IOHMCHHBEIE
IOYBH)
Bonotune 0,8 5,6
Bcero 4,4 31,0

* TlceBroraell — cofupaTe]bHBIl TepMHH 3anafHoeBpoNefcKOro NnOYBOBEeACHHT
Ansl 0603HAYeHHA TSKeNbIX [0YB, HCMNLITHIBAIOUIHNX MNPOAONIKHTENbHOE NOBEPXHOCT-
HOe u3GhITOYHOE YBJRaXHeHHe. Ans nceBHoOrNes XxapakKTepHhl 3aCTol BEPXOBOAKH B f0-
BEPXHOCTHBIX TOPH30HTAX NPOodHIA H OINIeeHHe, THXKeNn# I'DaHYIOMETpUYEeCKHIl cO-
CTaB BCeX IOPH3OMTOB Npoduad HaH ciloeB HHXKe 30—40 CM OT NOBeDXHOCTH, Pea-
Kana auddepennuHaunsa npodHaa Ha ABe 30HH, Bepxuas 30Ha o6bluHO OCBeTJEHHad
(cepas, 6erecoBatan), oforalllcHias OPTIITeHHAMH, W OTHOCHTEJNBHO BOJONPOHHIde-
Ma. Huxusn 30Ha NJ0THadA, BOIOYNophas, ¢ MPaMOPOBHIHON okpackoil. Ilo reue-
THYCCKHM CBOHCTBAM H OCOOCHHOCTAM BOILHOTO PpexXHMa liceBRorael ToXIecTeew
JCPHOBO-NOA30THCTLIM ONJIEEHHBIM (MOA3CJAHCTHIM OTJIe€HHBEIM) MOuBaM esponefickod
yactH CCCP. — MNpum. pen.

** Toefl, raeesble mousbi, B 3anafHOeBPONEeACKOM MOYBOBEACHHH NOM STHMU Tep-
MHHAMH TNOHHMAIOT HHTEHCHBHO OF/1eeHHble NOYBbLI MPEHMYILIECTBECHHO JEerKoro rpa-
HYJAOMETPHYECKOro cocTaBa, GOPMHPYIOUIKECA B YCJIOBHAX IJHTCALHOMO (MOCTOSH-
HOT0) 3afojavuBaHya rPpyuTOBLIMH BoAamu. — FpuM. pen.

*3 Mapuienbie NOYBLI — NOYBH HU3KUX VOPCKMX ToGePexRHY, a TakkKe NOIbT,
(GOPMUPYIOIHECH B YCJAOBUSX MEPHONHYECKOTO 3aTOMJICHUA NPHANBEBLIMH H HAaTOHHHI-
My MOPCKHMH BOJaMy TOL MNPCHMYIIECTBCHHO COJeyCTOMUYBON pPaCTHTEIBLHOCTHIO.
Mapuiestie MOYBB OGLIYHO 3aCOJMCHBI W OTJCEHBI, DeakUH:d OT KHCAOM Ao cnaboue-
Aounofi, 3acoseHMe MPEHMYILCTBEHHO CY/bpaTHO-XJAODH/IHOS, KHOFAA HA MNOBEpX-
HOCTH coJieBhie BbIUBeThl. — FlpuM. pen.

CpaBHeHHe Iomajy 3eMeJb, TPeGYIONMIMX MeJHOpauHH, ¢ IJoula-
JASMH, TOABEPrHYTHMH Menuopallnd ¢ 1955 r., moxaswBaeT, uTO Ha
tepputopuu OPT eme uyxmawTcs B MeJuopaund okojgo 1,2 MaH. ra
CelbCKOXO3AiCTBEHHBIX 3eMedb. JIJis NPOH3BOACTBZ  MEJHOPATHBHHIX
pabor Ha stofi Muomanu morpebyercss okomo 20—25 Jer, eciu o6nem
BBHINOJIHAEMONO JPEHakKa OCTAHETCH IIOCTOSIHHHIM Ha Bech 3TOT CPOK.
[TpuanuMas jaHTeJNBHOCTb CAYXKOH apenHaxa 25 Jer, cOBpeMeHHHE 3a-
TPAaTH Ha JpeHaXX NOJ/IKHH OHTb YBEJHYEHH HaHOJNOBHHY [Js yucTa
3aTpaT Ha BOCCTaHOBjeHHe. Ilpu 3TOM 0CTaeTcsl OTKPHTHIM BONPOC, Kak
6yaymune Tpe6OBaHUA K palHOHAJbHOMY 3€MJEIOJb30BAHMIO, € OANOH
CTODOHEl, H BHKJIOUCHHIO M3 CeBOOGOpOTa MONE3HHX CeJbCKOX03sficT-
BCHHBIX TIIOMEAZeH, € IPYroii CTODOHH, H3MEHSAT INOAXOX K peleHHo
BHILICH3MOKENHLIX 3anay. OcylueHue M APEHAX B CCJBCKOM XO03sHCTBe
paccmaTpuBaloTcs 4 OyiyT paccMaTpHBATBCA He TONBKO KaK (DakToOpHI,
NOBLIAKIIME YPOXKaf, HO H KaK CNOCOGH Me/HOpaLHH, pa3zpelliaioline
Ha MHOCHX MOWBAX MPHMEHSATb MeXaHH3aLHIO Pas3JHUHHX BHAOB pabor
10 3eMJICIOJMb30BAHHUIO,
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1.3.2. 3aconeHHble NOYBbI

[Ipumepno !/, seMennp Hawel mJaHeTu HAXOZHTCS B DPAHOHAX ADPHIHOrO

KJdMaTa, [Jleé NpPH OPOUIEHHH MOTYT HaKal/iuBaThCs COJM B IOUYBE.
B rabuuue 1.3 gan 0630p pacrnpemesieHHs] 3200JEHHBIX 3eMenab MO

crpauaM [1.8], npuyeM XOJMYeCTBEHHHle ITOKa3aTelH OTCYTCTBYIOT.

Ta6mua 1.3. Hannune sacenennbix nous [1.8)]

KOoHTHHeHT C1ipaua (o6aactb)

Espona Benrpus, Pymunus, CCCP, cpepuseMHOMOpCKHE CTpaHh

Asus Typuus, Wspauwab, CCCP, apaGekue crpaub, Hunus,
ITakucraH, Hipan, Kuraf

Adpuka CpeauzemnoMopckue cTpanbl, 3anazuas u lOro-3anaa-
nas Adpuxa, Comanu, dpuonus, IOxuas Adpuka

Amepuka CIJA (3anagnee 100-ro mepuamana), Mekcuka, 3anaji-
Hast ApreHTHHA, THXOOKeaHCKHE CTPaHbl

Apcrpagust IOxnuie W BOCTOYHBIE O6/acCTH

Bo MHOrux crpaHax u3-3a BTOpHuHOTO 3acoieuus 40—60Y% opo-
maemoil MVIOM[AAH CTEJH HENPUTOIMEI JJS CEJbCKOXO03SAHCTBEHHONO HC-
nonb3oBaHus. Ilepen cocrasienneM Jo6oro INpoeKTa OpoOwWeHHS s
apuiuuLiX ob6JacTedl CcjefyeT TILATENBHO H3YUYHTh YCJIOBHS JApEeHaxa,
6e3 KOTOPOro BO3MOXKHO OBICTpPOe 3acoJieHHE MOUBH U IpeBpalieHHe
TEPPHTOPHH B WyCTHHIO (cM. pasi. 2.3.4, 3.8 u 7.3.5).

1.4 APEHAYX B MHXKEHEPHOM
U NAHALUADGTHOM CTPOMUTENLCTBE

B palionaX BJ4XKHOrO KJHMAaTa JDeHaXK HrpaeT BaXHYIO pojb B CTPOU-
TeJbC1BE HaJA3eMHHIX H TMOA3EMHLIX COOpYHKeHHH, AOpOr, npu CO3AaHHU
KyJbTYpHHIX JaHAmwadToOB, a TakXKe NapKoB, MJIOMANOK [JIS HIp, CIOp-
THBIbLIX IJIOWIANOK, CTAJHOHOB H T. X.

CTaTHCTHUECKHX MaHHLIX O Xo3sficTBeHHOH mmomasu OPT, Hyx-
Aawolelicss B JpeHaxe, HeT. B cOOTBeTCTBHU C NMOUBEHHHIMH YCJOBHSIMH,
H3JOXKeHUHMH B pasgiene 1.3, okono 0,5 MaH. ra 3emMesb HyXIaKOTCS
B apeHaxe. B OyxymeM sTo uucio MoOXer Zaxe pospacru. [Ipu yc-
JIOBHH, YTO HYXIAWOIAACH B JpeHaKe XO3gACTBeHHAs IJOMaAb HOJMK-
Ha 6HTb OCylleHa B Teuenne 25 Jer, exerofHas nJaoillajb APEHHPOBa-
Aaus cocrabaser 20 THc. ra. 3aTparthl Ha [POM3BOJACTBO JPEHaKHBIX
pabor Ha 1 ra kosebmorca B npepenax 3—>5 thic. Mapok ®PT, unu B
cpeaHeM paBHH 4 Thic. Mapok. Otciofa exeroinkie 3aTpaTel Ha Ape-
HaX B HHIKEHEDHOM X JaHAWA(THOM CTPOHTE/]bCTBE COCTABJAIOT OKO-
a0 80 mun. mapok OPTL.

1.5. SKOJNIOrMYECKME ACNEKTbLI APEHAMKA
B pesyabTaTe pa3HOCTODOHHeR JefTeJbHOCTH YEJIOBEKA OKPYXKawoUMi

Hac JamgwiadT NMpeTeples sHauuTedbHHE W3MEHEHHs. B nacrosiiee Bpe-
MS MH XHBEM B OKPYXKEHHH KyJbTypHOro Jaujliapra, KOTOPHHE XOTA



Mequopayus

/ Apenanc '\

. Bodunerd
Ypoarcau / DEHCUM
Aunamuna anosoeus Nlo4Bennas
NUTATIEALHBIX —— MECTIO- -
dewecmt o0umanus 7’”’!’””
\ NoyGennori
Znopa AAUMam

Payna /

Puc. 1.2. Kpyr npoGiem 5k0JOTHH MecTOOGHTAHHS.

H lle sBJsieTcsl MepBOOLITHHM, HO BCe Xe wocTaercs mpupoinsiM. Oxkpy-
Kawomult nac JjgaHamacbT GuJt MOCTENEHHO CO3/[aH YejJOBEKOM B Teue-
uue crosernil. [Ipuseip «ua3ag K npupoje» Ha CTOJMb TYCTOHACEJNEeHHOIT
H NMpOMBIULJIEHHO} TeppHTOpUH, Kak PenepaTuBHas Pecnybinka Iepma-
HHH, MOXeT OBITb OCYIIECTBJEH JIMIIb TOJBKO B HCKMOUHTENBHHX CJIV-
yasgx. OcylInTesIbHble MeDONPHATHS Ha 3TOH TEepPUTOPHH TaKXKe NOMK-
HBl TNPOBEPSITHCS HA BO3MOXKHOE MX BO3JEeHCTBHE Ha SKOJOrHUECKYH>
cpeny (puc. 1.2).

Ocywenue 3eMenb CIYXKHT He TOJLKO CeAbCKOMY XO3SHCTBY, Kak
9T0 YacTO yTBEpXKAaeTCsl, HO OHO OCYNIEeCTBJAET 3AIUUTY Tpa’kKIaHCKHX
H NPOMBIILJIEHHHX COOpYXKelH#, HaceJeHHBX HYHKTOB, CTPOHTENbLHBIX
IJIOMANO0K, PEKPEALHOHNLX, CIIOPTHBHBIX H TPaHCIOPTHHIX COOpYKeHHH.

TakuM 06pa3oM, nmpu NOMOILH OCYLUEHHS 3€MeJb CO3NaeTCHd KU3-
HeHHOe IIPOCTPaHCTBO, HeoOXOAuMoe MJs CYIECTBOBaHHS UeJOBeKa.
Iocae 1970 r. npo6aembl 0XpaHul MPUPOAH H JaHAWAadTa GBUIH BKIIO-
ueusl B HOBHe (ciepasbHble W 3eMesbhble 3akoHH ®PI. ITuMu 3ako-
HaMH, B YacCTHOCTH, 3ampellaeTcs IPOH3BOJIHTb OCYLIEHHEe BJIaXKILIX
OHOTHIIOB, SABASIOIMXCS CpeJoif OGHTaHHS H HCTOUHHKAMH COXpaHe-
WM H paclpocTpaHenuss OuoueHoza. K Takum GuHOTHNAM OTHOCSTCA:
OKYJbTypeHHHE 0oJoTa, 03€pa, MaJjbe BOLOTOKM H BOAOEMH, Jeca H2
Gomorax u B mokmax pek. Ha yuacTkax manamadra rpysTOoBOTO NH-
TaHHS, a4 TaKXe Ha yuacTKaX ecTeCTBeHHoro Jangwadra u JaHamad-
Ta, MPHOJHKAIOWIENOCs K eCTeCTBEHHOMY,  MEpONpPHATUS IO OXpaHe
NPHPONL! JOMKHE BRIOJHSATBCS B MepBylo ouepeib. Ecian MepONpHSATHS
MO COOPYKEHHI0 JPEeHaXHHX CHCTCM BHIIOMHSIOTCS BOJIH3H YYacTKOB
noxo0HEX JanauwadToB, 7O HEOGXONHMO NpEAyCMaTpUBaTh YCTPOHCTBO
FHIPOJIOTHYECKHX OXpaHubix 30H (ra. 7.1), aas Goaor cm. pasgen7.3.1.

Ha npennpyeMoit TeppuTOpHH MOTYT pacCMaTPHBATBLCA cleiylollue
MOYBEHHBIE H THJporpaduuecKHe acmekTbl 3KOJOTHH (cM. puc. 1.2):

~— YCHJIEHHOE IDOHHKHOBEHHE KODHefi yJyUIIACT MOUBCHHYI0 CTPYK-
TYpY:
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— B BO3AYXONPOHHUACMBIX TIOUBAaX YCHJAKHBAKITCH NDPOULECCHLI OKHCJE-
HUSA 4 n0J1aBJflOTCA NPOUCCCHLI BOCCTAHOBJIEHHUS,
— nuTaTel/bHble BeELleCTBa B I‘JIy@OKHX CJ108X IQUBBLI CTAHOBATCHA

ROCTYNHBIMH JJs DAcTeHu;

— ycaigKka H Ha6yxa|mc NOYBhI TMOBHILIAIOT CC BOIONPOHHIAEMOCTH]
— IIPH HE3HAYHTEJbHHIX M.JonlagfaX NOBCPXHOCTHOro Croka onac-

HOCTh 3pO3HH yMeHUbLUIaeTCH;

—— MO/YyJb CTOKAa THApOTpaduuecKoii cCTH BhPaBHHBAGTCHA, TaK Kak
JAPEHHPOBaHHas MOYBa IpHOOperacT cBONCTBA aKKyvrynnpyxomeu eMKO-
CTH, COKPANasi IPH ITOM NMOBEPXHOCTHLIH CTOK;

— Ha pance 6eCCTOYHOH MeCTHOCTH CTOK Ha OT/EJbHBIX YuacTKax

MOXKeT GBbITh YCKOPEH H YBeJHYEH;

— BCJIeCTBHE HHTEHCHBHOTO 3eMJIeNosb30BaHusl TOcC/e JAPenHpoBa-
HHSI BO3HMKACT ONMACHOCTb BBIMLIBAHHS TMHUTATEJALHHX BELICCTB M3 IOYBHI
(eBTpodupoBaHue ru;(porpadHUECcKOi CeTH);

— HU3KHe YPOBHH TPYHTOBBLIX BOJ CO3MAIOT AONOJHHTENbHLIE eM-
KOCTH JAJI51 akKKYMYJHDOBAHHS OCagkOB B HHIXKHHX CJMOSX IOUBH, yBe-
JHYKBAs OJHOBPEMEHHO TOJE3HYIO BJAXKHOCTb NOUBHL;

— BblCOKasl 3BANOTPAHCIUPAUUS MOXKET COKPAaTUTb OOBEM IpeHaX-

HOro Croka.

[TpaBuabito BbLINOJHEHHBI! TPYOUaTHil ApeHa)k yCTpaHsieT BPEAHYIO
flOUBEHHYI0 BJAary INpd OJHOBPEMEHHOM 00pa30BaluH psilla MNOJA0KHU-
TEJbHBIX H OTPHIlaTeJHHBIX (HaKDOPOB 1O CPABHCHHIO € [EPBOHaYaJb-

HHM cocTOsiHHeM (Tab.. 1.4).

Ta6uuna 1.4. NMpenmymecTsa M HepocTaTkw TpyGuatoro Apenaxa

TTpenmyllecTBa

IHenocraTku

PapHomeproe BBICHIXaHHe MJ0L1AAH
Yray6.aenne KopuecoOHTaeMOIl 30HH

Tlopniiuenne  mpoXoawvocTd  AAsA
TpaHCIOpPTa, CKOTA H NCLIEXO0I0B

PapnomepHufi pocT pacreHuil

TloBeiuenne u crabuamsauus ypo-
KaeB

YMenbllenne ORAacHOCTH IPO3HH

HeGoubmue sxcnnyaramdontbie pac-
XOABL

TIponomkurenshoe neficTuc

BricoKHe KamuTaJoBIOXKeHHS

3uauyTenbHHIl YKJIOU ApeH

[ToxBepxkenHOCTh lipocagkaM

OxpooGpasoBanuc, 3awleHne H
3apacTaHie ApeH KOpHAMHU

Hapvmenus croka tpynmnoolipe-
AeJIHMLL U TPY/AHOYCTPAaHUMEI

Bitecenive  usvenenuét  TpeGyet
60JIBWIHX 3aTpaT

Jiuteparypa

{1.11 Anweisung fiir die Planung, Ausfiihrung und Unterhaltung von
Drénanlagen. 6. Aufl. Herausg. Reichsministerium f{iir Ernih-
rung und Landwirtschaft. Berlin: Julius Springer 1941.

1.2]

Baitsch, B.: Gesichtspunkte der Neugestaltung von DIN 1185,

DIN-Mitt. 49, (Heit 8), S. 303—305, Berlin 1970.

[1.3]

Bellin, K.: Zehn Jahre Drinrohre aus Kunststoff. Wasser und

Boden, 24, S. 333—336, Hamburg 1972.

20



[1.4]
[1.5]
[1.6]
[1.7]

[1.8]
[1.9]

Bohn, R.: Das Drénrohr in seiner Entwicklung und Verschieden-
heit der Form und des Werkstoffes. Mitt. Reichsverband Dt. Was-
serwirtschaft, Heft 49, Berlin 1939.

DIN 1185: Drinung — Regelung des Bodenwasserhaushaltes
durch Robrdrinung, Rohrlose-Dranung und Unterbodenmeliora-
tion. Blatt 1-—5, Beuth-Vertrieb GmbH Berlin-Kgln 1973.
Drananweisung. 8. Aufl. (DIN 1185). Beuth-Vertrieb GmbH
Berlin-Kéln 1959,

Eggelsmann, R.: Umfang und bodenbedingter Bedarf der Lan-
deskultur-Mainahmen in der Bundesrepublik Deutschland.
Zeitschr, f. Kulturtechnik u. Flurbereing. 12, S. 153—162, Ber-
lin 1971.

Ganssen, R.; Héadrich, F.: Atlas zur Bodenkunde. Bibliograph.
Institut Mannheim 1965.

Jahresbericht der Wasserwirtschaft fiir die Bundesrepublik
Deutschland in: Wasser und Boden seit 1955.

[1.10] Schiligaarde, J. van (Ed.): Drainage for Agriculture. American

Society of Agronomy, Inc. Publ. Madison, Wisconsin/USA 1974.

[1.11] Staveren, J. M. van (Editor): Drainage Principles and Applica- -

tions. Vol. I—1V. Intern. Inst. for Land Reclamation and Impro-
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2. BOlA U NMOYBA

Jpenax pouxeH obecneuHBaTh GJaronpUsTHHE BOAHHN peXUM NOYBH
B TeueHHe AJHTENbHONO BpeMeHH. [lpakTHkaM, 3aHMUMAIOLIHMCH CTPOH-
TeJLCTBOM JipeHaXKa, BaXKHO 3HaTb B3aHMOCBSA3b MeXAY BO10f H 10Y-
BOH, KOTOpasi KpPaTKO H3JaracTcsd B nOCJAENYIONIMX pasjesax.

2.1. KPYTOBOPOT BOAbI

Kpyrosopor Bogsl B npupoje cOaaHCHPORaH BO BPeMeHH — Bcs BOAA
eCTECTBEHHHX aTMochepHHX OCafKoB BO3BpamiaeTcd B arvochepy B
BHJE HCNapeHHit ¢ Cylln m Mopedl. [N KaxKaono MeCTOOGHTAlHS MOXK-
HO cocTasuTb GopMysay Bopnoro GaJaica, BHPaKAOMYIO CBA3bL MEXLY
ocaakamu (N), ucnapennem (V) u ctokom (A), no3poJsouIylo CyLuTh
0 noTpeGHOCTH NOYBH B OCYUIeHHH Win opowenuH. Ilpu N>V (Bnax-
pblii kaumar) Tpebyercs ocylllenHe, a mpH N<V (3acyuntusnift Kan-
MaT) HeO6XO0IHMO ODOLICHHC.

B o6uweii ¢opmyac popHoro OGasanca N—V=A (ocaiku MuHyc
HCllapeHHe pPaBHO CTOKY) BCE MOKAa3aTeJH BLIPaXKalOT B MHIHMeTpax
BogAHoOrO ctoaba. CpenHce KOJMHYECTBO BHINAJAOUIMX OCALKOB oO6iIeHs-
BCCTHO HJH /s OTAEJbHEHX NYHKTOB MOXeT 6niTh coobuieno cayx6oi
poroaul OPT. Cpennce ke ucnapenwe (mJIOC TPAHCNHDPAUMS) 3aBHCHT
OT TOpOH3pacTaiolllel PacTHTEALHOCTH, CBONCTE noOYB, XapakTepa 3eM-
JIeNO/Ab30BAHMSA, KPYTH3HE CKJIOHA, €r0 OPHCHTHPOBKHM NO CTPaHaM Cie-
Ta (3Kcnosupum) u T. A. B MeHbllei crenenun KoJeGanUSAM TNOABEPKCHO
noreHuua/dbHoe (BO3MOKINOE) HCApEeHHe, TaK KaKk ©OHO0 B 3HAYHTEb-
HOM CTENEHH 3aBHCHUT OT MCTEODOJIOTHYECKHX YCJOBHH H MOXKeT OHTh
BLIYMCJAEHO HAa OCHOBAHHH CDCAHEr0 CYTOYHOro AePUUUTA B.JIANKHOCTH
BO3AYXa M 3Mnupuieckux dakropos [2.7].

CpenHero/0BOH MHHHMAJLHLIE NOTEHUMANLHHI  CJIOH Hcnapenust
[2.4] (ucnapsemocTb)* Ha nobGepexbe m B ropHoii MectHoctH [epma-
gun (1891—1930 rr.) pasen 350 mMM. B Gouaswmhcrse oBaacteii OPT
u T'AP oH xoaebierca B npemenax 400—500 MM m Bo3pacTaer JuUIbL
B UEHTpaJbHHX 00JacTsiX, a TaKkXKe B IOro-3afafHuEX H IOro-BOCTOUHAEIX
obaacrax 1o 550 MM u Gonee (puc. 2.1).

Juanason konaeGanuil AcnapeHAs 3HAUMTENBHO yIKe, UeM AHANa30H
OCaIKOB H CTOKa, KaK 3TO chAefllyeT H3 noKasaTeleil BOAHOro Gasanca
YcTHpPEX pedHHx Gacceiinos — [lnpee, Bepxuero dmca, Hekkapa u Hsa-
pa (ra6a. 2.1). M3 pauHeix TaGamnmsl 2,1 MOXHO 3aK/IOUHTL, UTO aT-
mocthepHbie OCaAKH OKa3wBalOT npeoGaajaoliee BJAWSHHE Ha BEJHUH-
HY CTOK& ¥ NO3BOJIAIOT CYAHTb O NOTPeGHOCTH B OCYWIEHHM WM JApe-
Haxe KOHKpeTHOro MecToobHTamus. Bmecrte ¢ TeM ma Cpeinem Peiine
(v Ko6uenua), B Ildaneue, Ieccene, ®pankonum m Apyrux pafioHax

* VcnapsicMOCTb — KOJTHYECTBO  BJIATH, KOTOPOe HCnapsictes ¢ OT-
KpLiTO# BOJHOH noeepxHocTu. — Ilpum, pep.
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CpenHeronosoe noTeHuuadcHoe ucnapenwe B OPI u TP
A, a rakke Kapry (cM. puc. 2.1).

Hapany co cpemHeroXZOBHIMH NapaMeTpaMy BOZHOro GanaHca Me-

KOJIHUecTBOM ocazkoB 550 MM m MeHee, Jlag pacuera BojgHono GajaHca
croo6uTaHusA OYeHb BAXKHO YUYHTHBATh HX KoJeGaHMS B TedeHHe TOAA.

OPT" nMeroTcsl OTHOCHTENBHO 3AaCYUIJIHBHE 30HH CO CpPeJHEroJ0BHIM
JJI3 YNOMSHYTHX HJIH aHaJOrHYHBIX 30H CJejyeT HCMOJb30BaTh ¢op-

myay N—V

Puc. 2.1
[2.4].



MM linpee Bepxwud Imec Sedne

209 g921180 7921140 1921130 1724
100 Vo ' 100
80 i 80
60 60
40 / —— 490
— ——/
”_"v —~7 7
50 Juma  flemao 07
40+ A - 40
g e Bl
+40 XTIy —+40 .
Y1 1T IV ¥V )
+20 - £ 20
7 2/
-20 ) --~20
-4 - -4

Puc. 2.2. CpennerojioBuie kojdebanHa BogHoro Gananca
pek Ilnpee, Bepxuuit dvc u Jleitne (Bioprembepr)
[2.1].

[MosTomy ypaBHeHwe BoAHOTO Gasanca  AOMOMHSIOT ABYMA UJCHAMH:
R (nmoctynrenne Baaru B nouBy) u B (pacxox BJIaru), KOTOpHe Xa-
paKkTepH3yIOT H3MeHeHHe 3amacos sjary B nouse, IlosyueHHoe ypaBHe-
Hue uveer BuA: N=A-+V+(R—B), rae N BHpaxaercs B MHJITHMET-
pax BOASIHOTO cToJ6a.

Ta6auua 2.1. Bopubiit 6ananc 6acceiiHOB HEMELKHX PeK, MM

Peka Ocangu N Hcnapenue V Ctox A
IInpee 645 455 190
Bepxuuit dMc 730 . 455 275
Hexkkap 845 £45 300
Hsap 1070 490 £80

CpenneMecsuHble 31aY€HHS BOJHOTO Ga/laHca AJs TpeX BOAOCGOP-
liBlX 6accefiHOB OTpaaloT BJIHAHHE aTMOChEpPHHX OCajKOB H HCnape-
HHS B TCUeHHWe ro/a Ha CTOK K 3amace BhrarH B nouse (puc. 2.2). [lpr
He3HAUUTe/IbHOM HCTAPeHHH 3WMON OCalIKW MHTAIOT CTOK, NMOBLILIAA Of-
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HOBDEMEHHO CO/epXKaHHe BJIAIH B NOYBE U YPOBEHb TPYHTOBHIX BOA.
HaoBopoT, B BeCeHHe-JeTHHH NECPHOL HCmapeHHe BO3pacTaeT H COOT-
BETCTBEHHO YMEHLUIAWTCA CTOK M 3amacH BJard B moyse. KOJHYeCTBO
OCaJAKOB H CTOK YBENMYHBAKOTCS MO HAMPABJCHMIO C BOCTOKZ HA 3amaj
{cm. Taba. 2.1), oaHAKO B 3aBHCHMMOCTH OT THOA NOYBH H CTPYKTYPH
BJIMsIHHEe OCaJKOB H CTOKA NPOABJIAETCH MO-pasHOMY.

2.2, BOA B NOUYBE

Bunanaiomue armocdepHele OCaikd yAadsioTCA C TOBEDXHOCTH NOYBH
NyTeM CTOKR, HCHAapeHusl MM Ke TNPOCAYHBAOTCA B mousy (puc. 2.3).
[IpocounBliasics Boja B KOJHueCTBE, COOTBETCTBYIOUIEM NOJEBOH BAa-
TOEMKOCTH®, yIepXKHBaeTcsl B NOuBe, a BJara CBEPX IOJeBOH BJAroeM-
KOCTH NOCTYHaeT B TPYHTOBHe BOAH. Ec/m mpocouHmsiliascss BOfa 3a-
CTauBaeTCd Ha MJIOXO NPOHHUACMLIX CJOSX, DACNOJNOXKEHHHX Hal 3ep-
KajlOM rpyHTOBHX BOJ, TO oGpasyeTcs BepXoBoAKa** (ompeleseHHe
¢opM  BOAH nano no craupapram OPT DIN 4047 u DIN 4049).
Ipynrosas Boga (1), noBepxmocTHas 3acToiiHas BJara, WIH Bepxo-
Bosika (II), moryr ObiTb OGHApPYKEHH Ha IJIOCKOH MeCTHOCTH HMH
CKJIOHe, HHOrA@ TPyHTOBAsf BOA2 BHIXOAHT H& NOBEPXHOCTH B BHAe HC-
toanmka (Q) (puc. 2.4). Tlon cnmoeM, wanpumep, cyraunka (d) rpym-
TOBble BOJB MOIYT HaXONHMTbCS B HANOPHOM COCTOSHHH. I'mapocraTu-
9ecKOe JaBJjieHHe HepelKO TMDOC/NeXKHBACTCA OO CaMoOif HH3KOH TOUKHK
AOMHHH (JieBas YacTb PHCYHKA 2.4), rie HHOTAZ HJM TOCTOSIHHO BHIXO-

Ammocgpeprsie
_ ocadnu XX
NloBepxwocmusid L l HAcnapenue

+
e (e mparicnup £ W’q\} o8epxHOCmE

AN A\N
7/ 7 MECITIHOCIL
ASuogsgabes| fongafnse 1
WO sl soe nouse

Kl Lottty

oy T ] Jacmoinas Gola
pynmalas Uy Iacmod _

Wmﬁ —_—_— —— —_— —_— ~._
22— BofoynopHbld cnod = —

lllllmlMWUMI[I{I]![I{W[!‘l(l[lll[!ll{l|l|][l‘lﬂﬁ“

Puc. 2.3. Bona B mouse.

* ToseBast BNArOeMKOCTb, WJIM TOYHee npejcJbHas moJesas pJa-
roemkocts ([1[1B), — HauGo/bliice KOMHYECTBO BJArH, KOTOpOe MouYBa
B €CTeCTBEHHOM CJIOXKEHHH MOXKeT YAePXKHBATb B HEMOABHKHOM HJH
NPAKTHYeCKH HEMOJABHXKHOM COCTOSHHH MOCJHe NOJHOro OGBOJHCHHA H
¢BO60IHOrO CTeKaHHS Bcelt rDaBHTAllHOHHON BJArH INPH OTCYTCTBHH
NOBEPXHOCTHOTO HCHAaPeHHs H Iyy60KOM 3ajleraHHMH TPYHTOBHX BOA. —
‘TiprM. pea.

** Haubosee uyacTo BepXOBOJKa BO3HHKACT Ha BOAOYNOPHHX [O-
pusodTax ¢ Kg=<<0,05 m/cyr. — Illpum. pea.
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Puc. 2.4. TpyuroBaa (I), 3acrofinas mosepxuoctHas (II) u cBssan-
unast (II1) sopa: o

4 — 11eCOK, TpaBHit; 6 — TPelIHHOBaTHEe MOPOAL!; € — IAMHHUCTHIY coaten (Wn-
¢ep); e — cyrudok; Q — PORHEK.

AT HaMOpHHE (apTe3HaHCKHE) BOJAW WJH HabMOKaeTCs TepeyBJaXKHe-
HHe TOYBHL. E

3acrofinas nmoBepxXHOCTHasl BOAa, wau sepxosBoaka (II), —csoGon-
Haf NMOABHXKHAsA BOAA, HAKaNJAHUBaOuUlascs Haj BOAOYMODHLIM CJOCM.
Ona oTaHuaeTcss OT IPYHTOBOH BOJLI TeM, YTO ce KOJMUeCTBO 3aBHCHT
oT armocdepHsX 0CalKOB.

Bepxosonka uaGmomaercsi KOPOTKHi TNpOMeXYTOK BpeMelH, npHn
HHTEHCHBHBIX aTMochepHHX OcajKax OHa MOXKeT BHIXOAHTh Ha MOBEpX-
HOCTb NOYBHI.

Cesizannas Boda (III)" HaxomuTcs B CYrVIMHHCTOM HJIM TVIHHHCTOM
cnoe (d) u aBAsgercs B OCHOBHOM aAcOpOMpPOBaHHOA M UACTHUHO Ka-
NHANAPHOR BONOH.

CoryiacHO HOBHIM NOYBEHHO-MeJHOPATHBHBIM AaHHHM, cmocob mppe-
HHPOBAaHHS CleAyeT BHOGHPATh B 3aBHCHMOCTH OT NPHUMH, BLI3LIBAIO-
mHX H36HTOUHOEe YBJAAXKHEHHe TIOYBH (rpyHToBasl, 3aCTOHHas [OBEpX-
HOCTHAsl WM CBs3aHHas  Boja (oM.
1007 puc. 24). .

[Mpr Apenaxke BaXHYI0 PoJb Hrpa-
CT TPYHTOBas BOJAa BCPXHHX TreoJQoruyec-
KHX CJI0eB, YpOBeHb KOTOpOI . KoJebiercs
B 3aBHCHMOCTH OT BpeMeHHM roja, a Tak-
XKe OT MOTOANHX ycJloBuiA. Becno#t u Je-
TOM YPOBeHb MOHHIKAETCAd B CBA3H C HC-
napeHHeM, a OCCHBIO M 3HMOH NOBHIllaeT-
/) ——— N csl 3a cueT aTMocdepHBIX OCAIKOB.

e XXIT TNV UUIRX s ceBepHcct))ﬁp(CDyp6epr y TamuHoBe-
Juma JAema pa) u oxHo# (Jpray y Mionxerna) mect-
Hocrei ®PI Ha ocHOBaHHHM TpHALATHIAET-
Puc.25. Toposhe Kodeba-  1HX CPelHEMECAUIBX HaGnOLeHN B Tpex-
HWS ypOBHS  TPYHTOBHX  KPaTHOW NOBTODHOCTH COCTBJIEHH 'rpaqm:
BO: KH KoJneGaHHii CDeJHEr0JIO0BHX YpOBHell
I 5pnay (Mwonxer); 2—  [PYNTOBHX BOX B 3aBHCHMOCTH OT KJIHMa-
®ypoepr (Tanaosep). THUECKHX ycToBHE (puc. 2.5).
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2.3. PA3HOBUMAHOCTH U TUINbLI NOYB

[TouBoii Na3HBAETCS BEPXUHMil, MOBEPriuKiics BHIBCTPHBAHHIO COH PHIX-
JBX OTJOMXEHHiI MOLIHOCTLIO 1—2 M, HaCeJeHHBIH KWUBHIMH OpraHH3Ma-
MM H nponusanubiil kopuauu®, Ilo mannuiM cTapbiX JUTEPATYPHHIX HC-
TOUHHKOB, [104Ba MOIPA3JeNsieTcs Ha BEpPXHHH MAXOTHLIA CJOH (Krume),
sajeralolidii MO HUM, NpPOHW3AaHHHA KopHsmu caoit (Unterboden) u
elBa 3aTPOHYTHIH BLIBETPHBAHHCM CJIOH MAaTePHHCKOI TOPOAH (Un-
tergrund).

[louga COCTOMT W3 MHHCPAJbLHONO H OpPraHHYecKoro Marcpuasaa, my-
CTOT, KOTOPBIC 3aMOJHMAIOTCA BOJOR MM BO3AYXOM B PasnoM COOTHO-
wenud. Pa3iuyaloT npexje BCEro MABC IVIaBHhHE TPYINbl MOYB — MHuMe-
pajvibie H GomoTnwe. BHGop MpHEeMOB ApDeHAXa 34BHCHT OT XapakTtcpa
MOUBEHHONO MOKpOBa. HuKe paccMaTpHBAIOTCA BaXKHelline B MeJHO-
pPaTHBHOM OTHOILEHHH TPYTIbI MOYB.

2.3.1. MuHepanbHble NOYBDLI

Muncpadaplibic TOYBH o6pasylotess B mpouecce (U3HUECKOTO U XHMHYE-
CKOrO BHIBCTPHUBAHHS DA3JHYHLIX TBEPABX H DLIXJBIX KOPEHHBIX T0-
poa. B mouscuHom npoduse HeTPYAHO OBHAPYXKHTb pC3YJbTATH Kak
BHBCTPHBAHHS MODOJ, TAK M TPAHCIOPTHPOBKH MEJKHX H Meabuailliux
MOYBEHHLIX uacTHU, IlepeHoc M 3axkpelyieHHC NOUBEHHHIX uacruy o00y-
C/IOBAHBAKOTC MCXAHMUECKHMH M XHMHUYCCKHMH MDOIECCaMH.

[To xapakTepy BO3HHKIOBEIMS DA3JIHYAIOT MO4BH, 00pa3oBaBLIHECH
B peay.IbTaTe BHBETPHBAHHA H B Pe3yJbTaTe OTVIONKENHA HaHOCOB (ce-
IuMeHTanuu). B paHoHax yMepeHHONO KJHMAaTa THI TMOYBH OfNpeAes-
eTcsl TpeiK]le BCEro MHHepadbHBIM OOCTABOM MAaTePHHCKOH MOpOAb.

W3 kaAHMaTHUCCKHX (haKTOPOB BaxXUEHUIylo POTb HIPAIOT OCAAKH H
temnepaTtypa. CyuiecTBeliioe 3HaUCHHe HMEIOT ROMHHHpYIOLIME PacTH-
TeabHBe coobmecTBa (JHCTBENHLIE M XBOfHbE Jeca, cTemnas uau 6o-
JIOTHasi PaCTHTENBHOCTD U T. A.).

MuiiepaibHble MOYBH KJIacCHOUUHDYIOT 1O TrpanyJOMETDHYECKOMY
cocraBy cordacHo craugapry ®PI DIN 1962, amcr 2 (puc. 2.6). Kam-
g1 ¥ rpaBuii 06pasyloT Tak HasbiBaeMHl cKeJeT MOYBH (4acTHUH Go-
gee 2 Mu). Baxuyio posb urpaer QopMa 3epeH (xpyraas, yraosarad,
¢ OCTPHLIMH KpasfMu u T. n.). K Meaxko3eMy (yacTullll MeHee 2 MM) OT-
HOCAIT TICOOK, MblIb U IVIHHY.

Ha pucynke 2.6 npusefeHH rpagHuecKHe CHOCOGH ompefeJelHs
AJs OT1eABHLIX Pa3HOBMIHOCTeH MOYB, & TaKke CpaBHUTeJbHHe 060-
3HaueHHs ¢ moapasiefieHneM 1o Jorapudmuueckoil mxane {3.16].

I'pany/oMeTpHYECKHA COCTAB MHHEDaJbHHX NOYB HMceT OoJblice
HOpaKTHYeCKOe 3llaueHHe, TaK KaK OT Hero 3aBuCAT BulGop crmocoba mpe-
HHPOBaHHS, OXHjJaemas spdeKTHBHOCTL [peHaxa, ONTHMAJbLHOe pac-
CTOsiHHe MeXay JpeHaMu, BO3MOXKHOe 3ansleHHe JAPEH u T. .

* B coBeTCcKOM MOYBOBCIEHHH NpPHHATO cheAyioilee OoJee cTporoe
onpejeiicHHe, [lousa — caMOCTOSITCNBHOE CCTECTBEHHOHCTOpHUYECKOe Op-
raHo-MHHCPAJbHOC TeJNO MPHPOAB, BO3HHKIIee B pe3ytpTaTe BO3jei-
CTBHS JKHBBIX H MCPTBBHIX OPraHM3MOB M NPHPOAHHX BOJL Ha I[IOBEpX-
HOCTHBIC TODH3OHTH TOPHHX MOPOJ B Pa3JHYHHX YCAOBHAX KJHMara
# peaveda (Toaxosmil caoBapp mno mnouBoBefeHml. M., «Hayxa»,
1975). — Mpum. pen.
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Pa3HOBHHOCTH TOYB pA3JIHYAlOTC 1O KOJMYecTBY (pakuuA Men-
Kozema (rhMHa, NLLib, mecok). Tak, mo rpanyJoMeTpHUIeCKOMY OCOCTaBY
pasiuyaloT HeCYaHble, MbLIEBATHC ¥ IVIMHHUCTLIE nouBhl. IIpoMexyrodnoe
[OJIOKEHHEe 3aHAMAIOT CY[JIHHHCTLIE TOYBAL.

V3 HCXOAHOTO I'eOJIOTHMYECKODO MaTepHasia mnoj BausHHEM dak-
TOPOB OKpyXalollell cpein  (GOpPMHpyOTCE  MOYBH DasHHX THOOB
(puc. 2.7). B 1O BpeMsa Kak DPa3HOBHIHOCTh MOYBHI Olpcielsercs rpa-
HYJOMETPHUECKAM COCTABOM, THN TOYBE OOYCJOBNHBAETCH €€ pa3BH-
THeM, HJH redespcoM. [lpH ompelesellMd THNA MOYBLL HAJ10 YYHATHBATH
CTpOeHHe BCCO TMOUYBEHHOTO Mpoduis.

B nmpouecce 3BOJIOLHH TOYBA MpCTCpPleBaeT pa3JnyHEle H3MCHe-
Husa. B ompe:caenmsiff mepuoj oHa AOCTHrAeT HAWUBEICIIErO PAa3BHTHS
(xak MectooburaHuC 175 pacTelHil), a 3aTeM MOCTCIIEHHO CTapeer, OA-
HAKO 3TOT MPOLECC OUelb IIHTENBHLIM.

ITo Mepe mouso0Gpa3oBaHHsl BO3HUKAIOT pasible ropHzoHTHl. Kax-
ABIH THUN TOYBLI XapaKTePU3VETCA HaAHUHCM HJIH OTCYTCTBHEM ONpexe-
JIEHHBIX MOYBEHULIX TOPU3GHTOB H AMArlOCTHPYETCS 10 eIMHBIM 1pa-
BHJIAM MOYBCHHOA cHCTeMaTHKH, THILL MOYB MOryT GbTh YCT2HOBJEHBI
H KJaccH(UIHPOBaHB MOYBOBE1OM. 31CCh Ke pedb O THIAX NOYB HAET
JHIIL  AJ8 TOTO, YTOGH JMua, Belyllluc jpeHaxuble paGOTHl, MOTJH,
HamnpyMep, YHTATH MOYBCHHYIO KapTy H T, I,

/;/Ju//g///w(‘///////://,'/'N//f Pasauuaior TOPH3OHTHI H CJIOH

nunti N0YBeHHOro npodHIsA. ['OpHIOHTH
{Aoeupuginciccnes wisnin!  HOPMHPYIOTCS B npouecce NOYBOOG-
gy M) pasopakHs, CIOH— B XoJe IeONOTH-

Ligh fBpona cu@incoaad YeCKHX MpPOIeccOB (Hanpn.vlep, cy-

TJIHHOK BbIMajaeT Ha TMOBEPXHOCThb
MOuBH TPH BeCeHHeM mnasojke). To-
pu3onTel o6huyHO 0603HaYAOT WPO-
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Puc. 2.6. Puc. 2.7.

Puc. 2.6. TloapasiesieHHe MIIHEDabHHX TOYB [0 TPaHyNOMETPHUECKHM
tdhpakuusm (JorapHhmHueckas IuKaJa):
£8S—gS — necok KpymHENi; mS — necok cpelnuit; S, fiS — necok menkufi; U —

mblib; gU — 1ibite Kpytnas; mU — nutn cpeanan: fU — nuab wedkas; T — rawnag
g7 — naHua kpynsas; mI — rapuna cpeauss: [T — riuHa melJkad.

Prc. 27. Cxema ¢aktopoB, onpeie iomMX pa3RHTHE MOYBEHHOrO
npoduis.
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Tabauuna 2.2. Baxueiiiye noyseHHble TOPH3OHTHI, UX CHMBOJIbI

H OTJHYHTEAbHBIEC YeDTHI

Cum- IlBeT H mpyrHe or-
BOJ OGnacuenne JMYHTEAbHBIC YepTH
A Bepxnuit ryMycHbIH TrOpH30HT mouBCHHOTC TeMMLLl, PHIXIbIH
npopuis
E dmosHadpnblil* ropusont (BeueIovenunll, Ot6eennblil, cepoli
00CHCHUBIH TJIHHOM, XKene3oM H T, )
B Topusourt, oGoraueHublii ranHoii, xede3oMm, Cepo- wid KpacHO+
TYMYyCcOM B DeC3YJbTaTC HX CPeMCHICHHS Gypulii, TeMHHI,
yMLTOTHCHUBLI
C HcxoHas MaTcpuuckas mopoaa, M3 KOTO- 3aBHCAT OT MODOAH
poii o6pasoBnasach HoYBa
D IMoactuaalomas nopoaa, naxoaswascs - To xe
xk¢ ropusonrta C. He moxer GuiTh oTHe-
cela K mouse
G Topuzont, mnaxoaswwmilcs moa  BJaHANHEM
I'PYHTOBHIX BOA
Go Tneit  oxucsennuiit  (06aacte  xoae6anus [TpeHMylIeCTBCHHO
TPYHTOBHIX BOI, BJHAHHA KHCJI0pPOJA) pPXKaBhHill
G, Tcit soccTanopienHEl (nocToauno cybak- Cephifl, 3eJIeHHH;
BaJbHKil TOPH3OHT C HENOCTATKOM KHC-  CHHHIL
Jopoja)
S Fopusont, Haxomsumiica mox BAHSHHEM
33CTOHHLIX TOBEPXHOCTHRIX BOX (BCpPXO-
BOZKH)
Se BojonocHsli ¢/10it BepXOBOAKH [perMyiiecTBeHHO
' cepoif
Sy Bopoynopuniit ciolt BepxoBoxku (d-mioT- Pikasefff, ¢ MpaMo~
Hhifl) POBHAHBIM DHCYH~
KOM
p [IMIHCTLIE  BEICOKOMIACTHYHBIE  FOPH3OHT Bamublii — HaGyx-
(neaocoup, MO rpeuecku neJsIoC — IJRIHA ) UIHH, NJ0THBIA;.
cyXoff — Tpelnu-
HOBaTHH#
K YNJIOTHEHHBI BOJOHENPOHHIACMHEI  CJIOH Teuno-cepnif, MJI0T+
TOANOYBH, 06pa30BaBIHiics TpH ygate- IHIH
HHH U3 Hee H3BecTH (B o6GjacTa Mmap-
wef)
M Koamosuanbisil ropusont (Martcpnas, ne- 3aBHCST OT HCXOA
peMelleHIHI B mpoltecce 3po3vu) HOro MarepHana
z Co/1CHOCHDII TOPH3OHT Ceeramiii nan  Ge-

JIE,
KOPKO#i

TMOKpHTHE
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podoascerue

CumM- 1iBeT H Apyrue
ROJ Onscuennc OT/THYNTEbHEE YepTH
R TopusonTt, BO3HMKWIHA B pesyibraTe mpo- 3aBHCAT OT Mare-
Be/1eHHs] MeJHOPATHBHBIX MCDOTPHATHH puaha TpoBefeH-

Hoil paGoret

T Topd B 3aBHCHMOCTH OT
CTETICHH pasfioe-
HHA H OKHCJIEHUA
OT CBETJ0-KOpHY-
HeBoro Jao uep-
Horo

* DJOBMaJLHBI! TOPU3OHT — MOYBeHHHMII FOPU3OHT, H3 KOTOPOTO B Npollecce HOY-
BOOIPA3OBUHHSA BBHIHECEH DAL XMMUUCCKHX 3JIEMCHTOB M TOHKHX MCXaHHUYECKMX Ya-
cTull. 1lanGosee aKTHBHOMY BBIHOCY MORBCPIKEHH TPeX- W ABYXBAJICHTIbIE MeTaJJbl
Al, Fe, Ca, Mg, Mn. B ryMuadbix gaupfmadraX K THIOHYHLIM 3JI0BHAJbHEIM TO-
PH3OHTAM OTHOCATCS MOA3OJHCTLIC H TJECBhle TOPH3OHTH. W3 nepBbIX BHIHOCATCS
BCe MNepeudcieHHBIE 3JIEMEHThl; H3 BTOPBIX — [aBHbiM O6paszoM Fe, Mn, Ca, pexe
Mg. — Npuwm. pen.

NHCHBIMKA GYKBaMH, MOATOPH3OHTH — CTPOUHBIMH GYKBaAMH HJIH YHCJIAMH.
B rabamue 2.2 npuBejeHs! BaxkHeililHe TOYBEHHBIC TOPH3OHTH, HX CUM-
BOMH, yKasaHa OKpacka H 1. A. [losHas XxapakrepucrHka IOYB HMe-
erc3;1 B CMeuHaJbHEX KHHrax u yueGnukax mo nousoseneudio [2.2, 2.10,
2.13, 2.15].

2.3.2. TugpomoptHLie MuHepanbHbie NOYBI

€ ToukHM 3pcHHA J[peHarka uejecoofpasHO  pacoMOTperb BaxHeiflue
THNOH 104B, chopMHpOBaBillHecss MOA BJAHSAHMEM BOAH (ruApoMopdHbe
nmousbl). [lpn 3ToM MHE NpHAepxuBaeMCsa OmpaBiasuiero cebs mogpas-
neNlelinsl BJAaTH Ha CBA3AUHYIO, MOBEPXHOCTHYIO 3aCTOHHYI0 H TPYHTOBYIO
(taba. 2.3). B H3BecTHO Mepe MOXHO TDH3HATH, YTO MOJ BJHSHHEM
CBfA3aNNO# BOIBl BO3HUKAIOT IICeBAOMVIEH, MeJOCOMM* M MJIacTocoau**,
ITo1 wausnKHeM BepXOBOIKH (OPMEDYIOTCA MCEBIONJeH, 3a60NoueHHHE
3aCTOHHEIMH TOBCDXHOCTHHIMH BOAAMH. B pesyibTare 3a60JaunBanus
TPYHTOBBIMH BOJaMH BO3HHKAIOT IMIEH WM IJecBbie MNOYBH. HMcercs
Takxke GOJbllIGe KONHYECTBO NMOUB MepeXoAHEX THMOB, ocobenno B 3a-
BHCHMOCTH OT YPOBHS TPYHTOBHIX BOJA M ero xoJebauuit (puc. 2.8).

Y TCeBIOIVICEB H IJICEB B 3aBHCHUMOCTH OT GLICTPOTH MepPexofa oT
BJAXHOTO COCTOSINHS K CYXoMYy, HCXOANOMO Martepuala H APYTHX (hak-
TOPOB TOYBeHHBIA MPOPUIL XapakTepH3yeTCs DA3HHIMH OCOBEHHOCTAMHA

* Tlenoco.Tb — rIMHKCTAas. TOYBA, OGPA3OBAHHAT HA MePreJHCTHX
TJHHAX, Xapakrepuayiomasicss u3OHTOUHOH YBJAXKHEHHOCTHIO CBA3aHHOM
sgonofi. — lpum. pen.

** TlnacTocoab — rpynna TPOMHYECKAX M CYOTPONHUECKHX KpACHHX,
cepbix # OypHX CYrMMHHCTHX TOYB, OGafaiOUMX XOpoulef macTHY-

HOCTBIO W (DOPMHDYIONIMXCA OOGHIYHO Ha KapGOHATHHX MOPOAAX. —
fIpum. pen. -
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B0 ¢ Puc. 2.8. Tunsl mouys, HCHLITHBAIOWIHX BJAHSHHE T[PYH-
ToBLIX Boa [2.2]:

Zﬂp # 1 —hl:oii.\mr-n-mm Ho4Bbl; 2 — cemuracli; 3 —raefi; 4 — cuipoft

rIeit; 5 — neperHodno-riaccBas MouBa: 6 — HU3MHHOe (0J0TO;

7 — repxoBoe  6os10TO; 8 — ucenjiorded; 9 — anMunit  ypoBeHb

FPYUTOBHX BOA; [0 — npedeanl KoaeGanus rpyHTonnX BoA: 11 —

. 2‘5‘” JCTHi{L ypOBeHb IPYHTOBBIX BOA: /2 — 30Ha BPEMCHNHOrO OTCYT-
M CTBHs cBOGOANOA MOUBEHON BOALL

(MpaMoOpOBHAHOCTL¥, HATHUCTOCTh, pa3Heic BK.IIOYEHHS W HoBooOpaso-
BaHUA**).

[TouBH rpyHTOBOro BOAHOTO MHTaHHA (rJCEBBle MOYBLI, MMOYBH Map-
miefl, noiftvenHuble MOYBLI) BCTPEYAIOTCS  TNpEXiC BCEro ha paBHHHAX,
B NMOHMXKEHUAX, PEUHLIX NOJHIAX H HAa MODCKOM nobepcibe. DTH MOYBH
3aTOMISIHCh HAH BpeMCHHO 3artomadiorcs. B mpoduie raceBbix MoYB B

* MpaMOpOBHANRIT TOPH3OHT — CYTN.IHHHCTHIA MJHM TNIMHHCTBLIH mpe-
HMYLIECTBCHHO HJ/LIK/BHAJBHLIA TOPH30UT, HCHBITHBAIOWMH H3GLITOUHOE
yBJIAKIEeHHC NOBEPXHOCTHLIMM .BoJaMil. ITOCKOJBKY MuTpaUHst BJjary
MPOMCXOAHT MO KpYMIbIM TPCUIMHAM H mopaM, orjeeniie MopdoJoru-
YeCKH NpOABJIACTCS B BHAC CH3BIX, CEPbIX M 3€J1eHOBATLIX 10,0C 1O
TPaRAM CTPYKTYPHLIX OTAE€/JEHOCTCH, TOrila Kak CaMH CTPYKTYpHl B OC-
HOBHOM COXPaHAIOT Oypyio, KODHYHCBATYI0 MJH OXPHCTYIO OKDAacky.
B mesom ropusoHT mHpHOGperaeT MpAaMOPOBUIHBIE pHCYHOK. ITO H
HOCJAYKHI0 OCHOBaHHeM MJs BBH/lcAdeHHs B 1937 r. HeMeUKHM MOYBOBe-
nov Jlaatiiem MpaMOpPOBHAHBIX FOPH3OHTOB H MPAaMOPOBH/HHIX IOWB. —
Mpum. pen.

** HopoobpasonaHus — Kap6oHaTHBIE, KeJe3HCTble, TyMyc-aJIOMH-
HHeBbLle, MapraHUeBble, KejdesoMapraiueBble U Jpyrue amopdube, KoH-
KpeLHOHHEIe HJH IJOCKHE aKKyMYJAUHH, BO3HHKIIME B pesyJbraTe
TpanchopMauHn MouBoobpasyolmeil MOpoxH MOX BJHAHHEM MOYB0OG-
PasoBaTeIbHBIX MpoleccoB. B rHApoMOpHBIX MOYBaX JecHOi 30HH
THIHYHEIC HOBOOOpa30BaHHA NpPCACTABJCHH KOHKPEUHAMH (ODTIITCHHBHI,
TpyOkH, ZepHOBas pyna, KapOOHATHHE CTSKEHHA H JpP.), IJIOCKHMH
oOpasosanusiMH  (nceBAOMHOPE, OPT3aHAB, PYISKH H pPYASKOBBE TO-
pu30HTHI), aMOpQHBIMH (MapraHueBblc H Kele3HCThle NATHA), yrjoBa-
THIMH (1IpMMAa3KH, TyMYyc-aJIOMHHHCBHE KOHKPCUHH) H JApyrumu obpa-
3oBanusiMu. HoBOOGpasoBaHHs HMEIOT HCKMIOUHTEJNBHO -BaXKHOe 3Haue-
HHe npH MoJeBOH H J1abopaTtOpHOW IMArHOCTHKE NpUYHH 3afoJayHBa-
HHUSl MOWB M CTEMeHH HX 3a60J0YEHHOCTH, IPH OLEHKe HX MEJIHOPAaTHB-
HEX ocobenxocTteil. [lonpoGHee 06 3ToM cM. B Mouorpaduu @, P. 3aii-
Aenbmana «Mejsnopauds 3a0oJoueHHHX mouB IHeucpHozeMHOM 30HH
PCoCP» (M., «Komoc», 1981). — Ipnm. pen.
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3ABHCHMOCTH OT BJAHAHHMS TPYUTOBEIX BOL MOXKeT OuTh OOHapyxeH
FOpPU3OHT OKHCIeHHOTO (o) H/1H BOCCTAHOB.IEHNOTO (Gr) raes.

TpoMexXKyTOUHOE MOJOXKelHe MeXNIy TJeeBBIMH H GOJMOTUBIMH TO%-
BaMH 3aHEMAIOT 3a60JouelHbie NEPCrHOHHO-TAeCBble MOYBHl ¢ BLICOKNM
ypOBHEM TPYHTOBHIX BOJ M IOBHINCHIEM COLEpRKaNHEM B aKKyMmyJs-
THBHOM ropusoHTe rymyca (15—30%) u GOJOTHLIE IieH Co C/I0eM TOp-
a Tommunoi 10—30 cm (cm. puc. 2.8).

2.3.3. bBonorHble NOUBbLI

BoJoTHHMI [A3HB20TCA Topbsuble opranorennsic mousnl. Onm o6pa-
3YI0TCA TPEHMYIIECTREHNO KaK MOABOAHEE MOUBEL, CBA3allHble C IPyH-
TOBMMH BOJAMH (HM3HHHBE 60JOTa), WM Kak MOUBH aTMocdepuoro
nuTaHus (Bepxoseie GoJora).

Bo/ioTOM HA3LIBAETCS MECTHOCTb 00 cjoeM Topda TOMUMHON MHIH-
mym 30 cm (reorpaduueckoe nouatie). Topd — 310 Opranorennas no-
pona, coaepmaman 30% uam GoJjee OPraHHYECKOro BelleCTBa (rcono-
THYCCKOC MOHATHE).

[To xapakTepy BO3HHKHOBENHS pas/HyalOT HH3UHROE (6oratoe nH-
TaTeALHLMH BelllecTBaMu), Bepxopoe (OeiHoe NHTATEJBHBIMH Bellle-
crBaMi) 60s10Ta, a Tak¥e 6040Ta NCPexXO,(HOro THIA. Bosaotav cBoit-
CTBENHH pasHble [0 6OTaHHY4ECKOMY COCTaBy Topda, HANpHMep MOXO-
Bb€, jpeBecHie, TPOCTIHKOBBIC, OCOKOBLIE H T. 1. (puc. 2.9).

B0/0T006pa30BANHC MOMeT HAuaThCHl HJIH 32KOHUHMTBCA Ha JioGoM
Bune mopda B pesyapTate ero paspaloTkH H OKYJbTYDHBANHS IOUBAHL.

Moutsocts Topda MoxeT KoaeGaThbesi OT HECKOJILKHX JEUHMETPOB .10
Muorux MeTpoB. Ha MOMOJBIX MOpeHax  mpelropuii AJbnm u 3eMau
Illnespur-ToapluTefin BCTpeualoTea Gosora ray6umoit go 20 M. B 1o
BpeMs KaKk BepXOBble 050s0Ta NpHypOdYenH TOJILKO K paioHaM yMepei-
HOro M CyOnoJapHOro KJAMMaTa, HH3HHHBE §0J0T2 BCTPCUAIOTCA TaKxKe
BO MHODHX TpPONHYeCKHX 00J/1acTfiX. .

B npeHaxHOM JHiede jJaHHBe O MOLIHOCTH H CTEMeHH DA3JIOXKeHHs
Topha 06LIuHO GoJce BaWHbLI, UeM CBCIAEHHS O €ro BHe H NMPOHCXOXKIE-
Hud (cM. pasi. 3.3.2).

me: Ny B2« B B8s
Feele K99 Edw [E3dn FAre

Puc. 2.9. Baxuefiinne npodund 6oa0T B ceBepmoit wactu OPT [3.2]:
I — Mcaodofi MXOBhY Topd; 2— crapbiii MXoBH# Topd; 3— Topd pasnoaecchsi;
4 — OCOKOBHiit Topd; 5 — TPOCTHHKOBLIA Topd; 6 — camponeab; 7 — COCHOBble MHH
B TOpde; 8 — cocHoBast aApeneCHHa; 9 — Gepesosasi jApeBechla; 10 — onbXoBasi jApe-
BeCHHa; I/ — necox; /2 — OpT3dna.

-
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2.3.4. 3aconeHHble NOUBL!

B paiionax TryMHAHOrO KaHMaTa NOATaTeJbiibie BEIIECTBA BBHIMBIBAIOTCS
OpeHMyIeCTBCHIO0 B OcJce rayGokue cioM nmouyBH. B pailouax apua-
HOr0 KJIMMAaTa BCACI(CTBME HUTEHCHBHODO HCNApelHs BJard B BepXHHX
TOPH30HTAX H Ha TOBEPXHOCTH MOYBLL HAKAILTHBAIOTCH COJIH.

PasiuualoT 3aco/cHHEe MOYB B CCTCCTBCHHBIX YCJOBHSAX, HJH TCp-
BHYIIO€ 3a00JICHHC, M 3acoflelie B HCKYCCTBEHHBIX VCJAOBHSX, HJH BTO-
PHYHOE 3acogenHe. llocjeHee MPOHCXOAMT NpPH OPOIICHHH, eCIH OpOCH-
TeJbHasl CHCTeMa HC HMeeT YNOBJETBODUTEJBHOTO jipcHaXKa.

EctecTsennbie 3acosleHHble MOYBLI B palOLax BJaXKIOFO KJAMMATa
BCTPEUAIOTCA TOJLKO B 30HC BJausAuua Mmopsa (mapuu). Ilocae o6paJo-
BaHHsl TEPPHTOPHH WJM MOBLIIIEHHS YPOBHSA MECTHOCTH JEIKOMOIBHIK-
Heic H3OLITOUHEIE COJIH CPaBHUTEIbHO GBICTPO BLHIMBIBAIOTCS aTMocdep-
HNbelMH OcaakaMH. lla wopckux mobepexbsix B CyOTpPONMHKAx H TPORHMKAX
HMCIOTCSI 3aCOJeHHBIC 1IOYBHI. :

B apuaHbix u ceMHapUAHBIX DafioOHAaX 3aCOJeHHbe MOYBLI BCTpeya-
I0TCS B TNOHHJKCHHAX pesbeda, Tjle TPYHTOBBIE H 3aCTOMHLIC HJH TO-
BCPXHOCTHBIC BOMBl 06YCHOBJAHBAIOT HakOIlleHHe coJel, Obpasyomueccs
B pe3yJbTaTe HATEHCHBHOTO HCHApDEHHA BJArd TOPH3OHT CKOILJIEHHS CO-
JeH HJIH KODKa MOTYT MpENATCTBOBATb NPOH3PaCTallHio pacTeHHil.

Haxo;iamuecs noa BausHHeM coJeff MOYBH MO XHMHYCCKHM CBOMHCT-
BaM, a TaK¥e IO MPHIOJIHOCTH JIJAS CEJNLCKOXO3ANCTBCHHOIO HCMOJL30-
Bamiga B CIHIA [3.12] moapaszesioTCa HAa 3aCOJeHHHle, COACpMKAllHe
COJIH HATPHA, B NaTpueBwle (TabJ. 2.4). 3aco/eHHBE HOYBLI COAepKAT
MHOTO XJODHI0B, cyabhaToB d KapOOHATOB HATpHA, MAaTHHSI H KaJb-
nusa. HaTtpuesble®* MouBEl XapaKTepU3YIOTCSL BEICOKON HACHIIEHHOCTHIO
MOr/IOAUIEro KOMIJIeKCa HATPHCM H OTCYTCTBHEM CBOGOMNLIX coJell,

3acoJficHiible M IeJ0YHbIe MOYBHL MO BHIOBOMY COCTABY PaCTHTC/b-
HBIX LEHO30B H MO CBOcH CTPYKTYPe OULCHHBAIOTCA KaK HebJaronpusr-
Hble MECTOOOHMTaHHMs I pacTenHA. BO3MOXKHOCTH MeJguopauuy HIesoy-
HLIX TIOYR H [OYB, 3aCO/eHHbIX HaTPHEBBIMU COJIAMH, OOLUHO OrpauHie-
Hbl B CBfI3H C BO3MOXHBIM INOBPEXJEHHEM CTPYKTYpLI NP BLIHOCE CO-
Jedl B mpouecce npoMbiBok™*. IllesiouHblc MOYBEI MPAaKTHYECKH HENPHIO,1-

* ABTOp HMeCT B BHUAY COJIOHUH — THIO MOYB, OTJIHYAIOLHXCS
BLICOKHM COJlepXXaHHeM B HorJomaiolleM KoMmiuekce natpus. Copnep-
JKaHHe MOrJOUIEHHOTO HATpPHS B COJIORLOBOM TODH30HTE COCTaBJIseT
(ot emkroctH morjowenus) 20—309% u Goace. B pesyanraTe XuMHuccC-
KMX MeJIHOPAaUHH MOIJOIEHHBIH HaTpHil NOJxeH ObITb BBHITCCHCH U3
MOT.IONIAIOIEr0 KOMIIZIeKCAa H 3aMeHeH KagablHeM. — IIpum. pen.

** Hosuift, paspaGoraunbiii B CCCP crnoco6 GHCTPOH MedHOpaluH
IICJAOUHLIX TTOYB (COJIOHLOB, COJOBBIX COJONYAKOB) 3aK/i0YaeTCd B KHC-
JoroBanui. Ero cywnocTs cOCTOHT B TOM, YTO IIeJOYHBie MOYBH MOJ-
BepraioTcsl IPOMBIBKe c1abblM pacTBOPOM CCpPHOH KHCJIOTHL Ha ¢oHe
TOPI30HTA.1LHOrO H(MaH) BeCPTHKAJIRHOrO jpenaxa, oforalends mo-
BEPXHOCTHBIX TODH30HTOB Ka. bllleM H BHCCCHHAl JKEJC3HOrO Kymnopoca
(879 KOaryJsllHH KOJJIOMIOB M OCTPYKTYPHBAHMA IHCIEpPrHpOBaNIbIX
KHCJOTHOI! NPOMBIBKOH ropH30HTOB mHOuBcHHOro  mpoduas). Cnrocob
KHCJIOTOBAHHA LieNOMHBIX MO4YB paspaboraH MHCTHTYTOM ROYBOBeIEHHS,
arpoxumMuH ¥ meauopannu ApmsaHckoit CCP u npolues 1HPOKYH HpO-
H3BO/ICTBENiNYI0 NpoBepKy. B nocaeaine roasl HapAly ¢ HCHO/L30BaHH-
eM cepliofl KHCJAOTHI JJis1 MejHopallHH NMOYB COAOBOrO 3aco.eRHsT B Ka-
YyecTBe MeJMOpAHTa NPHMEHAIOT KedesHBT Kynopoc.— IlpuM. pea.
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Hul AJI8 MeqWopanuu, eca uaGuTounelt Nat e ofmenHpacTcsi  Ha
Ca*+. Oco6eHHOCTH JApeHaX<a 3acOJeHHBIX MOYB PacCMOTPCHHI B pasie-
nax 6.7 u 7.3.5.

2.4, CTPYKTYPA NOY4BbI

IpH NpOCKTHPOBAHHK MEPONpPHATHH MO yJAyUYlUEHHIO MOYB C MNOMOILBIO
npenaxka OCOGEHHO BaXKHO YYHTLIBATh CTPYKTYpY IIOYB, OT KOTOpO# B
3HAYUTEJNLHON Mepe 3aBHCAT BOJINBIH, BO3YIIHLIH H TEJOBOH DEXHUMEL
ITol cTpyKTypo#l MNOYBL MOHHMAIOT MNPOCTPAHCTBCHNIOE PACNOIOKEHHC
TBePABLIX NOYBEHHHX YacTHU. 3aHAMAacMbli Moysoi o0beM MoiKeT OHThb
pasjiencH Ha oGbeM cyxoro BemectBa H o6bem mop. [ocsenuuit oBuy-
Ho ObiBacT 3amoJHel BOXo# H BO3AYXOM B DPAa3sHOM COOTHCLUCHHH:
(puc. 2.10).

[lopo3nocTh HOYBEL 3aBHCHT OT pa3vMcpa H ¢opMBl nop H B 3Ha-
YUTENLHOH CTeMeHH OMpefesseT NOBeleHHe BOALI B moyBe (raba. 2.5).
HuTencusnocTe yaepmanus BOjbl B NOYBe 3aBHCHT OT pasMepoB IOp
H MOXeT OBbITb BHpaxeHa II0Ka3aTeJdsiMH HATAXCHHS MOYBEHHOH
BJIATH.

Hatsaxcnne BJary onpeaesiioT Kak paspeCHHC, COOTBETCTBYIO-
Lice MHTCHCHBHOCTH YIep:KaHHA BAAard Ha MNOBEPXHOCTH MOYBCHHEIX
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. /_7,,427_/4
- L7
404 P ety
N Ll ik AT 2
E.’. i /«5’27’2‘7‘_7_ >4
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Puc. 2.10. CooTnowennc TtBepnoi, Xuaxolt u raszoobpasHoi a3 B
MHHEPAJbULIX H GOJOTHLIX MOYBAX.
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1t Puc. 2.11. O6bem BO1M, BO3-

) _lf stsul ul L ul T .0, Ayxa H TBCplo#i (a3l B 3a-
- : . launa’ BHCHMOCTIH OT Pa3HOBHAHOCTH
g| sk T \\\\;\\\\\\ : Y nousn! [2.11]:
E! Lt ~\ﬁa/jt, N ) AN IS — cynech; SL — cyraumuoK nec-
< NN N R N YaHHCTLIA; SwL — CYyrauHOK iec-
'3\ il . -~ N < qano-nplaeBaThii;  uf. — CyrauioK
&Y i S NLLACBATHIIE 4] — CYFJHHOK bl
‘\‘; o JCBATO- ITHHHC TN U — nuiab
Yoy ” = rauuncran; L — cytandox; UT —
S Hozdyx ) ) rJHHa 1nnlieBaras; T —rmina;
[N L Aacmiynnisd §§ FK — noaesasi BJ1aroemKkocTb (pF
@'\20 JIHCHTR It M ZWhlzg 3| 25 nFK— jocrynuas aas pa-
S G124 (117 e N R creunii  Bmara  (pF 2.5—4.2);
<! N - Heduciyings PWDP - BI1a¥XHoCTL  YCTOHYHBOIO
1 oaCienuam dadey —.L szabspanus (pF 4,2).
Tadauna 2.5. PazMepnl nouBReHHBLIX NMOP M HATAXKEHME BJAArH
. Hg < 4
© Pasumepsl BAusitHHC Ha DeXHM SKPH“dj1°HT‘ UTAMENNC BAaTH
op BO/AbL B 1IOUBE HLLL AraMeTp
mop, MKM pF I CM BO. CT.
"Kpynutie BricTpoe  ampenupo- >0 <1.,8 <60
BaHHe . B
Cpeate Mepacunoe  gpenn-  £E0—I10 1,8—2,5 60— 320
posanue _
Meakne Boaa pmoerynma pa- 10—0,2  2,5—4,2 320.—1E000
CTCHUAM
Oyens  Mea- Boapa  mepocrynHa <0,2 >4,2 >15000
KHe pacTCcHUAM

yacTHu M B nopax (kamuaasipax). PaspexkeHHC OIPCACJSiCTCS BBICOTOH
BojgsiHoro croaba (cM) uau naBjenHeM (krc/cM?). B eBsizau ¢ xpymihi-
MH UYKCJOBBIMH Be/JHUMHAMH HaTSXCHHE ITOYBEHHO{l BJAary BHIPAXKaioT
JorapudMoM BBEICOTEl BOjSIHOrO cToJ6a B CauTHMeTpax H 0GO3HAYa0T
pF. Hanpuwvep, mnartawenue, pabmoc 1000 cM Boasmoro croJjba
(1 kre/em?), uMeer pF 3.

PacnpepesicHde nop N0 BCJAMYHIIE H KOJHUECTBO cojepraliciicss B
\HHX BOJB B MHHCPaJbHHIX IOYBAX 3aBHCHT OT HAJM4YMsi TJIMHBI, TyMyca,
U3BeCTH H HEKOTOPHX JpPYrHX CTPyKTypooGpasyiowlnx  ¢akTopos
(puc. 2.11). .

B noysax pas/MyaioT NpeXAC BCErO MOHO3CPHHCTYIO, KOTEPEHTHY
H arperaTuBnyio cTpyktypy [3.13] (cMm. puc. 3.6).

[Ton BO3MeficTBHEM KJIMMAaTHUECKHX, GHOJOTHUECKHX, XHMHYECKHX
WJIH MeXaHHueCKHX ¢axTOpOB CTPYKTypa MOYBLI H3MeHsiercss (KOMKO-
Batad, KyCKoBas, rJelfncTas).

2.5. . KEJNE30 B MOUBE U ITPYHTOBbIX
BOAAX

IfoytH Bcc nowBLI cojepkaT Kede3o B pasnuuublx gopvax u B pas-
HLX KoJauMdecTBaX. Kucibie rcosornyeckue MOpoabl (HampHMep, FpanHT)

Gejnee kesne3oM, YeM OCHOBHLHIC MOpoAH (HanpuMep, 6asaanT). B pe-
3yJbTaTe pa3noobpasHblX NpPOUECCOB BHIBETPHBAaHHA M NOYBOOGpasoBa-
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HHA U3 KOPEHHLIX MOPOj BO3NHKAIOT ILIOOPOHLIe TMOYBLL YIOMSHYTHE
NPOUECCH B OCHOBULIX NOPOaX HPOTCKAIOT GLICTPEE, YeM B KHCJBIX.
Ipu 3TOM MOABJSETCS KOJJIOHIANLULIA NPOAYKT BHIBETPHBAHHH — IHAPO”
OKHCBH XKejesa, Cbs3Hble IouBH Gorate JKe/e30M IO cpaBHeHHIO ¢ fec-
gaHbBIMH.

OKpacka noys 3aBHCHT OT COACPXKAHHA OpPrallndecKoro BCINECTBA H.
kese3a. XOpowo a3pUpPOBAHHHIC OKMUCJEHHLIC IOYBH HMEIOT paBHOMEp-
Hyl0 XeaTyio okpacky. ToHkas TpexsajenTHas OKHCh edesa (Fe,Og)
# runpookuch xefdesa [Fe(OH);] o6pa3syior 06oJouKH BOKPYr OTIC/Ib-
HbIX 3CPell MeJIKO3eMa H CBSI3LIBAIOT HX.

Ilpu HemocTaTke KHCAOpOAA OGakTepuH NpPeBPaliAlOT TPEXBAJICHT-
HyI0O OKHCb Xeje3a B 3axkuch xkelesa (FeO) uam ruaposakuch xenesa
[Fe(OH),]. CoeanHeHHs BOCCTANOBJIEHHOIO JIBYXBaJeHTHOTO KeJcC3a
OYeHb MOABUKHH. 3aKHCHLIC COeTUHEUHS ’KeJje3a MNPHAAIOT MOYBaM H
MOUBEHHEIM TOPH30HTAM IIPCHMYILECTBEHHO CHHe-CepO-3eJeHYI0 okpac-
ky*. TlouBbl, yBjaKHCHHHE 3aCTOHHLIMH TPYHTOBHIMH BOJaMH, 4acTo 10
€aMoro MaxoTHONO CJIOS HMEIOT MATHHCTYIO OKpacky, o0ycoBaeHnyio
BOCCTAHOBJICHHBIM ABYXBaJICHTHHM »Kese3oM. Ilpu ocymenun u nocJe-
JyOUCH a3paludH pPacTBOPHMEle THAPO3aKHCh M 3aKHChb XKeJC3a IpeBpa-
MATCA B KCATO-KPACHYIO HJAM TEMHO-KODHYHEBYIO PLIXJAYIO TH/POOKHCH
xenesa [Fe(OH)s]. dTor npouecc B nousoBeieHMH Na3biBaerca noBy-
PeHHeM.

O pexTHBHOCTL TPYGUATOro /peHa)ia IpH BHINAICHHH OXPH Cy-
LICCTBCHIO CHEXKAaeTcs. 3a0XpHBAHHe MOMKET HACTYNHTb OYeHb GHICTPO H
npojoskatbea podro. O6jactd, riae BO3MONKIO BLMAfeHHE OXphl B
MOYBEHHBIX TOPHU3OHTAX, AOMKHLI ObIThL H3BCCTHBI /O NPOEKTHPOBAIIHS
JApPCHAaXKHBIX MeponpHATHH. XoTs OT/J0XKeHHe OXPH 3aBHCUT ©OT THNA
TIOYBBI, 3HAUHTEbHO GOJLINYIO POJB HIPaloT COAEPIKALIMCCH B BOJAX
MOYBEHHOK TOJWHA NO/BHXKHBIE OCOCJIHHCHUS TBYXBAJEHTHONO JKesie3a
WIH HOHLI, KOTOPHE NPCHMYILIECTBCHHNO B JApeHAaX OKHCIAIOTCA H obpa-
3YIOT TpeXBaJleHTHBE COCIHIIEHHA KeJe3a. Peub uaeT mpexje Bcero o
Asyyriexuciom kenese [Fe(HCO;),], koTopoe moctymaer ¢ rpyHTOBHI-
MH BOJaMH H3 GO.ILLIMX rIyGHI HAM H3 APYrux Gacceiinios. Hanuuue mxo-
Je3a B IPYHTOBHIX BOAAX YCTAHABMWBAIOT Ha Y4acTKax BHIXOja TpyH-
TOBLIX BOJ Ha MCCTHOCTA H(HJM) Ha OTKOCAaX KaHAJIOB B BHJE aKKy-

* TiiceBble TOPH3OHTEI M roOpH30HTH, NONBEPrHYTHE BJHSHUIO npo-
llecca riieeo6pasoBanust, OGLISHO HMEIOT OKPACKY XOJOAHOM 4acTH CNeKT-
pa ~— cU30BaTO-CEPYIO, TOMYOYIO, 3eJIEHOBATO-CH3YIO, a4 B JETKHX (mecdya-
HbX U cynecuaHblX NOYBax) — CepOBATO-CH3YIO, CCPYIO M, Peiko, Ge.ayio.
CymecTBy0T pasiMyHble TOYKH 3peHHs Ha NPHYHHBL BO3HHKHOBEHHS
TaKNX  CcreUU(PUICCKHX MOPdOXpOMaTHUECKHX npH3HaxkoB.  HauGoace
NONHO HX OOBACHAET KOHLUCHUMS AHIJIHACKOTO HCCJIE0BaTeNs BuioM-
duabna, xKoTopHit c4MTAT, UTO TAKOH HBET CBA3aH ¢ moTcpeit MHHepaJlb-
HBIMH 3epHaMH TNOuUBOOGpasyiouieil MOPOAB THAPOOKHCHHIX ILICHOK rKe-
7esa. MIMCHHO 3TH IIeHKH, MOKPHBAIOIHAE UEIHKOM MHHEPAJblIble 3ep-
Ha, MPUAAIOT MM XapaKTePHYIO TeIIy® OKDPAacKy — KPacHOBATyIo, KeJ-
TYIO, opanxkeBylo. B pesyibTare mOTepH THAPOOKHCHHX IUICHOK jKe.lc3a
OfHaXaeTcAd eCTeCTBeHHAS XOJONHAA OKpacka MuHepana. Uem 6o.ipue
B mopose rJHHHCTBIX YaCTHU, Tem (oOjlee YeTKO NMPOSBJIAIOTCA roay6oBa-
THe, CH3Ble, CHIIHE, 3¢JeHOBAaThic TOHA. EciIM ropusoHT HmeeT Jerkuii
MexannyeckHi cocras, TO B pesyJbrare OrJeeHHs OH TpHOGpeTaer ce-
POBaTO-cH3bIH, cepblii UM Gesecblii LBeT. (ITompo6uee cm. @®. P. 3aii-
desbmaH. «Iloasono- m rieeofpasosamme», 1974, M., «Hayka», —
flpum. pep.
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MyJAUMH BLIABIICH OXpbl. B COMHMTEILHBIX cayuasx ompepeusor pH
H coiacp¥auue jkejesa B Bojie (cM. pa3a. 3.7).

TMoBhiLIcHHO® CcOlepKaHHue JKeJle3a B TPYHTOBHIX BOJaX H, CJI€]0-
BAaTeJbHO, OTJOMKeHHe OXDbl B JpeHaXx BO3MOXKHH NpeXje BCero:

— Ha HH3MEHHOCTAX, ocofeHNno B MeCTax Mnepexoja MHHEepaabliLIX
[IOYB B OpraHHYeckue;

— B 30HaX BJHAHHA HaNOPHLIX BOT;

— B NepeyBAaXKHCHUBIX 6ecCTOUHBIX MOHHKEHHAX;

— B MOYBaxX C HU3KHUMH 3HayeHdaAMH pH (ovueHp kHCILIe H KHCJble
OYBHI);

— B o06JacTsx, I;|@ CONpPHKAacaloTCd FPYHTOBBLIC BOL C BBICOKHM H
Hu3kuM pH. . .

B rabaune 2.6 ykasaHel, Hy/K71alowWuecss B MeJAHOPAUHU THUIBL IOYB
M CTeneHb OMAacHOCTH 3a0XPUBAHUS JpeH.

Tab6amia 2.6. THOBI noYB, HYXAAWIMUXCA B MEJMOPALUH, H ONACHOCTh
OTNOMEHUA OXPH B apeHax [2.8]

THO MouBkI OnacuocThb 3a0XpHUBalHs
Bepxosoe Goaoto Her onacnoctu
[Toazon Her omacHoctu nau maaas
IceBnoreit To xe
Ieaocoab OT He3HAYHTe,bHOIl 10 cpenieil
Huaunuoe 6Gomoto To xe
ITepexoanoe 6o.0To Ot cpeanelt g0 Goaswoii
Hepernoiino-riacesas 1ousa OT uesnauutedbioil 10 0oJbIHO
Taeir ) - Ot Maqao#t 10 ovenb GOabLIONR
Mapuesoe 6o.10T0 Ot 6oabmoii 10 ouenh Go.blloit

et omachocTH BbinajeHus ©OXpLl B JpeHax Ha BCPXOBHIX 6oJ0-
Tax, HO Ola CYUIeCTByeT Ha HH3HHHLIX, NEpeXOaNBIX 6OJOTaX M JOCTH-
racT MakCHMyMa Hia TJlesX H MaplIeBHX 60.10Tax € TONKHM CJOeM HJa
uau topda. OaHako H Ha MaplueBblX 60J0TaxX CTCHEHb BLINAJEHHA OXPBI
B /lpeHax 3aBHCHT OT McCThuix ycaoBuil., lla noumax, 3a60/104eHHLIX
CRSI34HHOH U IOBEPXHOCTHO!N 3acToliHol BOJOH (nesocodb, MceBOrvef,
D0i304%), a0 NOCIC/HEr0 BpecMeHH  3aKyNopKa ApeH OTJIOMKEeHUSTMH
OXphl NOUTH He Onl1a orMeycia.

Ot 5 o 10% apenuposannoil miomwasu ®PI (okoao 200 Ttuic. ra)
T10,(BEPXKCHO ONACHOCTH 3aKYMOPKH JpeH 3a CYCT OTJOXKEHHA B JIHX
axpel. Cieposatedpho, najfeko HC Kawias jApeHamuas cHCTeMa Mol-
BCPJKeHAa ONAaCHOCTH 3aKYNOPKH OTJOXKeHUAMH OXpH. OpHako Henb3d
HC YYHTBIBATH, UTO 3a0XpHBAHHC MNpeacTas/ider coboit GOJbINYIO Hpak-
THUCCKYIO, TeXHHYecKylo, a TakKe (HHAUNCOBYIO npobleMy.

* 3T0 3aMeyaHHe CHOPABCAJIHBO TOJBKO B OTHOIIEHHH IOA30.THCTHIX
NouB, NpPHYPOYEHHHIX K apcajaM IIpeCHHX (yJAbTpampecHLIX) HCMHHepa-
JIH30BalbIX TPYHTOBHIX BOJ. B 30He pacmpocTpaHeHHs JETrKHX MOA30-
JoB (IOA30MCTHIX [OYB) H OMKCJC3HCHHEIX TPYHTOBHX BOX BO3MOMHA
3aKynopka ApeHaXHHX TpYyO THADOOKHMCHIO XKeje3a. OOHYHO B 30le
pacnpocTpaHcHUs TakuX BoA (GOpMHPYIOTCA NOA30JB  (MOA3OJHCTHIC
MOYBbI), OTHOCAUIHCCA K pPOXAM OPT3QHAOBBIX IKIH  OPyJE/HIX. —
Mpum. pen.
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3. MOJIEBLIE MCCJIEQOBAHMSA

VIs6piTOunOe yBAAXKHEHHE MECTOOOHTAHUS MOXeT OblTh BhI3BAHO CaMul-
MM pa3foO6pasHBIMM DNpPHUMBAMM, HAIpuMep  3aTOIVIEHHCM, CHAMLIKGM
BHCOKMMH [PYHTOBBIMM BOJaMH, HeyJOBJETBOPUTCJALHEIM COCTOSIITHEM
BOLONPHEMHUKOB, ITOCTYILICHHCM NOBEPXHOCTHBIX HWJM NOA3EMHLIX (Ha-
HOPHEIX) BOjA, BPCMEHUBIM 3aCTOEM NOBEPXHOCTHBIX BOJ Haj IJIOTHLIMU
BOJOHENPOHHUAEMBIMY 1OYBEHHLIMU TOPU3OHTAMH, HAJHYHEM CBS3aHHUOIL
BOJbI B IOYBC ¥ T. A.

CpaBHUTeJNBHO NPOCTO HANHTH MecTa, T'Ae NOYRA Nepeypiaskiiena, HO
TOpasjo BaKuee OTRETHTL Ha BONPOC: NMOYCMy JAauHafd ILIoMaxb HU3-
OriTouno Baaxua? [lepeyBaaxienuc nousn MOXKeT ObTh 00ycJa0BIEHO
ruppodoryyeckumMy GakTopaMm und cBoficTBaMH nousu. Mas toro uro-
6n OTBeTHTb Ha MNOCTap/leHHLIi  BONpOC, HYMHBO 3HaTh ToOROrpaduio
y4acTka, ero pacTUTEeJibHHII NOKPOB, CTPOCHHC TNOUBH, €¢ BOJHLIHE pe-
UM (Hanuyue rpYHTOBOH, 3aCTOHHOH, cBA3aHHON BOAK).

Huxe paccMmorpelipl nodenble MerOdsl 1IOYBEHHLIX HCCJC10BaHHH,
onpasjasmye ce6i B TeueHHe MHOrHX Jer. B HeoGXOAuMuIX caydasx
JAOTCA CCHUIKK 1A IONOJHMTEbHbIE JaBoparopiblie UCCC10BAHMA.

Tlpu o6x071e MeCTHOCTH PpeKOMelIyeTCsi OnpawMBarh JUi, NO.Ib-
3YIOUIHXCH 3CMJICH, NPOBOMTbL KONKY Iiyphor WAM Jyuiue OypeHue ia
raybuny 2 m u Goaee (raGa. 3.1).

3arpaTsl Ha IOJeBHE HCCAE/LOBaNMS COCTARJAT B CpEIHEM OT
10 o 50 mapox OPI Ha I ra, uro cocrasnser 0,2—59% pacxonos na
yerpolictBo apenaxa. ITosneBmie uccie10BaHUA NO3BOASIOT INPABHALHO
BHODaTE MCTOX M cnocol apenupoBanus (TpyOuaTelit uanm Gecrpybua-
THH ApeHax, NOANOYBCHHAN MCAMOpauus), u3bexarh OIUMGOK HpH ycC-
TPOHCTBC JIpeHaKa, YCTaHOBHTL JydllHe CPOXM BBHINOMHCHHS JpeHax-
unix paGor. Muorue IPaBUJbHLIC MCPONDHATHS,. NPOBEIEHHLIC B HENo-
XOAALIee BPEMs, OKa3laauch 6e3pea3ynbTaTHRIMA.

3.1. BCHOMOTATEJIbHLIE CPEACTBA

BenomoraTeabnuiME  cpeicTBaMM npu  OGC/IE/OBAHMM MCCTHOCTH  ABJIS-
0TCH:

— naan yuactka (B maciura6e 1: 5000—1000);

— tonorpaguyeckas kapra 1:25000 uan 1:50000);

~— MepHas JeHTa;

— noJjieBo XKypHaJa u ApPYTMe MaTepHa nl AJs 3anuceii;

— CyMKa A7 NJaHUIeTOB 4 T. 1.}

— Jonara;

— Oyp.

Kpome TOro, B 3aBUCHMOCTH OT IOYBH TpebyioTcsa:

~— KeJoOKoBHH 6yp ¢ MOJOTOM (M3 TJacTMaccsl);

— nonacTunii 6yp (/A8 BCeX I1OYB, KpOMe KaMeHHCTHX, O6BOA-
HEHHHIX OOJIOTIHBIX, CYXMX NCCYAHLIX);

~—KaMepHblit 6yp (TOMLKO IS GOJOTHHIX NOYB);
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Tabauua 3.1. [lepeuenb BONPOCOB AJiSI YCTAHOBJIEHHS NPHYHH
¥ MOCJNEACTBHI IliepeyBAaKHEHHS NOYB

npot’{lf‘l:‘_’\i;;“é;Ill;m- Bonnoc BenosMoratesabpluie Cpeacrna
Ilepeysaaxue-  [lonceuccriioe, a0- MCTOMNHKH, PACTUTCILHOCTD, Da3-
HHUC KaJabHOE angue B licnoas3onanuu. Cie-
AB KOJIeC, 3atomJfenue (m.1a-

IToBepxnocTh
AeCTHOCTH

BoonpueMitug

[pyuToBbIC BOALL

3acrofinble  TIO-
BEpXHOCTIILIE
Boibl  (BepXo-
BO,1Ka)

Ces3annas B.ja-

ra

Bn nousu

Tin nouBnt

Bojonpouinac-
MOCTb

PoBnas, so.audcras,
HakKJIonuas, Koco-
rop

Y aoBacTsopuren-
Hulll, OTCYTCTRYCT,
€CTeCTBCHHBIA NN

HCKYCCTBCHHDI
(Hacocuast  crat-
us)

Haanune, ray6uua,
HanpapseHse Te-
uellis, ialopinie
BOANL

Bpewenunie  (cBo-
Gomipic)  3acToii-
HBIC  BOALL HalX
(naotunM) BOJO-
YHOpHBIM ~ FOpH-

30HTOM (cJ0eM)

Cpsasaunnas
Has BOaa

I104BCH-

Kawmuwu, rpasuii, ne-
coK (Menxwui, cpea-
Hull, KDYNHHIH),
wl, rauna, Topd

[Tousenusie
30HTBI, CTPYKTY-
pa, oKpacka,
IJIOTHOCTb,  NpO-
HH3aHHOCTH  KOP-
usamMu {8 rayéuny
4 B WHPHHY)

TOpH-

Quenn wmanasg, Ma-
Jaf, cpe/lHsis, Bbl-
COKas, OYeHb BbI-
cokas

BalLHe NPCIMEThl Y 3arpax-
nenuil)

Tonorpacuicckas xapra ¢ ropu-
sonTtasamu (naupuep, B vac-

wrabe 1:25000). OGxoa
MCCTHOCTH

Pyuelt, kanan, rtpyGouposoi.
CxopocTb  Teuelius, 110,110p,

I‘J]yﬁ HHa, nonepecyHoe ccucHHe,
3a8TOIJICHUC

Komosen, ckBaxunu, Gyp, Jola-
Ta. Oxucciive 1 BOCCTAHOBC-
Hye B TIOYBCHHOM mpodiiie.
Kapra wnau mian c ropusoura-
JSAMH

Byp, aonata. Mpamoposuaiocto
HOYBEHHOTO npotuiag. I'iy6uua
H BHJ BOJOYNOPHOIrO IOpH30il-
Ta (caos)

Byp, nonara. Toasko mna ceas-
HBIX uaM  OGONOTHEIX IOYBAX.
MpamopoBuaHoCTs Tipoduns

Byp, nonara, IlpoGa na ouynb
(TpeTb 3aMculNBaTth, pE3aTh).
Toawuna cnos, npuvecu

[Mousennvie kaptsl. Byp, nonara.
lypd

Byp, nonara. Ouelika, n3mepenue
[Jcnocoé onpejenenust Koad¢pu-
ILHEeHTa (bHJIpraU,I/IH B CKBa-
xune), Ilpo6a Ha puabTpauuio
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Mpodoaxcenue

TMpotaesa (oape-

ACRENHE) Bonpog BenoMoraTenbHEE CPpeacTsa

Crnomenne ox- Xenesderan oxpa B pofe MenesucTan oOxXpa HAH

PRI 8 NOYDCHHOM NpO-  MachonofiobHue naedkn. B
dune RAH B TPYH- rpyHTORNY Bopax F++, oxpac-
TOBWE BORAX ka. B nouee oxpacka (okwcne-

Mg, BOCCTAHOBJIEHHE)
Henoassopanwe  Bup wyaetypw, pe- PacTesns-MHAMKATOPH, NOBPEH-
JAHuiHE  ypomas,  newud npH ofpaboTke i
10 CTOHROCTS.
3atpyarexns npH
ofpaboTre

— ModesHLA Oyp AAS DpoMepa MEHepafsHOre gva Gonota [nph

souanpoeanun) (pue. 3.1).
epel AXOMOM MECTHOCTH nenﬁxomuo TWATCALHO HAVHHTE TO-

norpagmyeckyie Kapry. [o neft Momuo cocrasuTe cefie AoCTaTOYHO
nogHoe npeacTasledde ¢ penpede MecTHOCTH, rmaporpadmyeckoil cetw
{BOMOTOKAX N BOACCMAX), JMOPOMHOR CeTH, 3acTpoilke, 3eMJeNOILICHA-
HHH H T. IO IMoyst: MOryT OHTL ONMHCAHW N0 HMEOUHMCH HAa MECT-
HOCTH SMaM HAH CHEUHAABHC BHPLTHM wypdam, a Takke no obuaie-
HHAM HA3 CHEAOHAX.

Jnn sabonouedHEy MeCTHOCTEl BHCOTHHE JAHMHE HA CTAPHX TO-
norpafreeckiy Kaprax o0uMHO He COOTBETCTEYIOT COBPEMEHHOMY CO-
CTOHHHED NOBEPXHOCTH.,

Puc. 3.1. Pyunoii Gyposoll MueTpyMeHT co Wrauwramp. Caesa xanpaso:
aAonactoft Gyp, kamepHmh Oyp, AomedHud Gyp nAS npoMepa Mupe-
pameiore gHa Gomota, menobuaTuil Gyp.
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UcnpasiieHns BHICOTHBIX JaHHBIX Ha 5THX KapTax HOYTM He MpO-
y3Boxuanch, Hanpap/eHne NOBEPXHOCTHOTO CTOKA HA MECTHOCTH MOXKHO
OIpeleNHTL IO KapTe Ce/bCKOXO3AHCTBEHHBIX  YrOAHMH € BHICOTHBIMH
oTMETKAaMH IIpH [OMOUIM OpOrMaporpagHueckoro anaausa [3.6].

IlpenBapurebHO fOMKHE GHITD NPOCMOTPEHbl TaKXKe MOYBEHHHE,
reoJIOrHuecKue, JecHHe, THAPOreoJOrHiecKue KapTH, KapThl GOHHTHDOBr
Ki I0YB, a3pOodOTOCHEMKHM M ADYTHE MaTepuanbl. 3eMe/bHEE CBEMOY-
HO-Teoje3nyeckne cayx6er OPI paor cnopaBkd O HalMyMM B npojaxe
OTAe/bHBIX IJIAHWeTOB HEOOXOIMMEBIX KapTOrpapHuYecKHX MaTepuaoB.

Jns muorux otaacreit degeparuBHoil PecnyOauxku [epManum ume-
eTCsl FeHepaJbHas Kapra B Macmrabe 1:5000.

Ha pxByxuBeTHOIi KapTe 4epHOH KPACKOH NOKAa3aHKl TPaHHUBl BOJE-
BBIX YHAaCTKOB, AOPOTH, CTPOEHHS, BOROTOKH, BOAOEMH W T. M. BBICOT-
Hble OTMeTKH TPHTOHOMETPMYECKHX ¥ HHBeJMPHBIX TOYEeK, a TakKiKe Bbi-
COTHRIE JaHHble ruiporpagpuyeckoil CceTH, KOPHUHEBOH — JHHHM [ODH-
30HTanell, uudpoBeie 0003HAYEHNHT Ha HHX H OHMPpoBhie OGO3HAYEHHS
BBICOTHBIX TOYeK Ha MecTHocTHM. ['OpH30OHTAaNM HACTONBKO TOYHH, UTO
MOTYT OHIThb NepeHeCeHn Ha IUIAHBL MECTHOCTH HJIM OTHeNBbHBIX Y4YacT-
KoB Gosburero macwrraba s MCNOJL30BAHMS B MENMOPATHBHBIX UEfX.
B bBaBapun u Broprembepre uMmeroTcss NJaHbl MECTHOCTH B DOPH30HTA-
JSIX, BHTOAHeHHEle B Macmratax 1:5000 w 1:2500 {3.11].

Ecau nnaHmleToB renepadbHOH KapThl AJst HAHHON MECTHOCTH HeT,
CICLYET HCIOJb30BaTh KaZaCTPOBble KapThl, COCTaBJAfeMHe OOLIUHO B
macwtabax ot 1:500 go 1:5000. Ha xagacTpoBelx KapTax MOKa3aHH
JIOPOTH, BOAOTOKH H BOAOEMBbl, COODYIXKEHHs, DOJeBBE VYYaCTKH NOJT
COOTBETCTBYIOUIMMH HOMepaMH, TDAaHHIB 3eMJjeBlajeHuil, yroabs U pe-
3y/MbTaTel TOCYAAapCTBeHHO[ OueHKH TnouyB. HMsobpaKenuble HA Kaprax
BOJOTOKH HE BCEria COOTBETCTBYIO?T COBPEMEHHBIM HATYPHBIM JaHHDBIM.

Hast KyJbTyPTeXHHUECKMX HeJedl H MeJHODATHBHOTO NPOEKTHpOBa-
HHSl KAJ1acTPOBBle KapThl JOMKHH OBITb MONOJNHEHBl NAHHLIMH HHBEJIH-
poBkH. Ecam [Js OT1e/bHEIX YYaCTKOB KajacTPOBBLIX KapT HeT, TO Ha
HUX Joskia OblTh TpOBefeHA TOPH3OHTAJNbHasi W BePTHKAAbHAS ChEM-
Ka. DTH CheMKU B HACTOSIIEM DYKOBOJCTBe He paccmaTpuBaiorcs. Bee
reonesyyeckye DAGOTHL H HEOOXOAMMBIE [J/I5F HMX BbBINOJHEHHS MHCTPY-
MEHTBl OIMCAHBEL B NpaKkTHYeckoM pykoBoacTBe «Tonorpaguyeckas
cwemka» (yacte [) [3.23].

C nmoMomplo 1OBTOPHOH (OTOrpaMMerpUu MOMKHO NDOBOAHTL Bep-
THKAJbHYX M TIOPH3OHTAJbHYI0 CbEMKY MECTHOCTH OBICTPO, TOUHO H
4acTto NpH CpaBHHTenpbHO HeGoablimx 3arpartax [3.18]. Ilyrtem aspo-
¢oTocheMKH MOTYT GHITb ONpPELeNeHbl PACTHTENbHBIH MNOKPOB H ITOUBEH-
HBIE Da3HOCTH, BBIIBJEHH MeCTa paclloJOXEeHHs! CTAaphIX OPOCHTENbHBIX
H OCYmHTeJBHBIX CHCTEM, B HaCTHOCTH JpeHAaXHBX Jaunuuil. Ilpn mc-
NO/b30BAHMM HBETHOH IUIEHKM € TaK HA3uBAEMOl JOXHOH OKpacKoil

(nnppakpactas nuienka) MoOxeT OHITb BHISIBJeHA CTENeHb yBJaXKHEHUS
TIOYBHL.

3.2. MOBEPXHOCTb 3EMJIU
M MUHEPAJIBHOTO AHA BOJIOT

Inan yvacrka € BHCOTHBIMM NAHHBIMH H PODM30OHTAJAMM JOMKEH GHTEH
COCTAB/JIEH TaKMM 06GpasoM, UToObl OH faBaj MOCTATOYHO YeTKYH Kap-
THHY MECTHOCTH.

Ceuenue ropusonrtaner (2; 1; 0,5 mau 0,25 M) nonHoCTBIO 3aBH-
CHT OT XapaKTepa  MeCTHOCTM (pPAacCTOSIHHE MeXZAY TOPH3OHTAMSMU

45



Puc. 3.2. Tlnan nosepxuoctn Gosora [3.2]. Paspes A—5
na pucynkax 3.3 u 3.7

I — ropusonTaau mnoeepxHoctH 6070Ta (B M) HajZ HOPMaJbHBIM HYJICM;

IT — ropusotitanuy aHa 6GoaoTa Hajd HopMadbHbiM Hysdem; 11— Jnuuw
pasubiX ray6uu Goxora (topda).
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Puc. 3.3. Paspes mectnoctn o A—5 (cM. puc. 3.2) a0 m nocae
apenuponanusa [3.2]:

Iﬂllol!CDXHOCTb MCCTHOCTH B Hayale MeIHOPAauliH; Q-HQBCDXHOCTb qe-
pe3 10—20 Jer nocae MenHopauum; 8 — MHHepaJbHOC AHO 60J0TA.

ra miane 20-—50 Mwm). Bricornble aanmme caeayer OTCYMTHIBATL OT
HopMaabHoro (a6Goomoruoro) Hyas (puc. 3.2)*. Ecau ke npmssiska x
abcomornoMy Hyso (HampuMep, H3-3a GOJBIUHX 3aTpPar) HEBO3MOXKIIA,
clie1yeT NpHUATh 3a Hadalo OTCYCTOB VCJIOBHLIA HYJb, CYUIECTBCHHO
OTM¥AMHiica 0T abCoMOTIONO HyJA, 4TO6Ll YCIOBREIC OTMETKM HC/b-
31 6H0 cnyrath ¢ aGoomoruuiMu. [Ipu ofosHadgennu Ha maane penepon
PAJAOM YKa3bBAIOT UX BHICOTHBIE OTMETKH., B oOrHOmMenun GO/IOT BaXKHO
3HaThb He TOJBKO BHICOTHOe MNOJOXKeHWe MOBCPXHOCTH, HO H MOIIHOCTD
TOpha M BEICOTHOE TOJIOXKEHUe MHHEPaJNBHOTO JHA.

Ienecoobpas3no ¢ TOYKM 3DCHMST  3KOHOMHM BPevMeHM, Tpyia H
CpeICcTB NPOBOJAMTL BHICOTHYIO CBLEMKY MUHEDANbHOrO [HA NyTEeM 30H-
auposanust (mpoMepa mIyOHH), O/HOBPEMEHHO ONpEIessa MONIHOCTh
Topda. Ha Gonmorax sricoTnas cveMxa Tpefyercs paxc Npd HaJIHIUK
KapT C TOPH3OHTAJAMH, TaK KakK BLICOTHOE NOJIOXKCHHC MOBCPXHOCTH
60J10T U3MCHSARTCH B Pe3yJbTaTe CTPOUTEJBLCTBA IKEJNC3HBIX, MIOCCEHIBIX
M TPYHTOBbIX [LOPOT, KaHAJOB, NPOBEAEHUS OCYNIUTEJLUHX U KyJabTyp-
TexHuuccxux pabot, paspaborku topda u T. m.

Uanle Bcero NPOMCXOMHT ONyCKaHWe NMOBepXHOCTH GoJiota (puc. 3.3),
YTO Ha3LIBAWT 0Cajkofl Oodora waM -ocaikoll rtopda npu ocyuenuu
{cM. paz1. 7.3).

ITpu vamoMomHoM cioe Toptha W MecyaoM MMHEPaJbHOM jHe 6o-
JoTa J1A8 npoMepa TIay6unnl Topda NpUMENAIOT IKCJC3NbIE LITAUrH
nauHOft 2—3 M © 3aocTpelHLIMM KoHuamu. Ha 6oaorax ¢ ray6oxum
MHHEPAJbHLIM JIHOM DEKOMEHJTYCTCS MCROJb30BaTh CHNEUUAJbHHI NpH-

* HopmaipHH HYJIb — OQHHHAJBHAA HCXOJHAs OTMCTKA BHICOT,
npuustag B Iepmamuu B 1879 r. Ona coBnagaer ¢ HaGawogacMbIM
cpeinuM ypoBHeM BoAH B CesepHOM Mope (AMcTepmaMcKuil BoxoMep-
HHIi NocT).
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AT Puc. 3.4. TpeyroibHas 1HOMO-
S OO Nr 70 %Y rpaMva JJis ONpeJIeJCHHN pas-
ol 12 [M nu>30% HOBMAHOCTH nousH [3.15}:
= 5/ 24 , S — necok; uS — mecox NLLICBATHIN;
= S| ul lurtN U'T IS — NecoK CYFAMHMCTLI; 18 —- IlecoK
N rOMEMCTLIH; U — mwiaw:  sU — Oblib
S ulSlsutice it necyaHasi: LU = onilb  cyranHucTan:
S s A sl. — cyranuok  uecuaHucruifi;  uwl —
237 i CYTJHHOK TbLleBaThlii; {L — CYLJINNoK
3 Blstloser LT rauHdCTLt; ST — ranHa necyaMucTas:
£20 {T — raHHa CYranMucTast; depra Han

/0 - T| 7 7 A 6YKBO{l O3ilauaer «TaXCablii», MTPHX

t5E i Ha] 6YKBOIt — «JerKnii».

10 20 30 40 50 6070 8090%
Tiuna (< 0,002 mp)

Gop 1as mpomepa ray6un (cv. puc. 3.1). Ilpm samepe raybun (Mouw-
HOCcTH) Topda ,0CTATOMHA TOUYHOCTL B TpeJenax JeuHMeTpa.

Peaved Muuepanbioro aHa 6010Ta MOXeT GHTb H306pakeH B IBYX
(dopMax: B TOPH3OHTalsiX MHHepa/jbHoro pgxHa 6Gonora (puc. 3.2 (II))
WM C TNOMOUBI0 JUNKiT paBHHX TAY0MH  OT noBepXHOCTH~ 60J0Ta
(puc. 3.2 (I1I)). HecmoTpss Ha 3HAYHTCIbHYIO PasNULy BHICOT OBEPX-
Hoctu Gonmora, ropusoutanu MuHepasabuoro gHa (II) u aunmm paBHBX
ray6uit (1I1) 6onora pacnosaraioTcss odeHb cXOnHO. Ilns npoexTupoBa-
HHS OCYIIUTENbIIKX MeDONPHUATUIl, B YacTHOCTH [peHaxa, lenecoos-
pa3Ho HCMOJb30BATL TOPU3OHTANM NOBEPXHOCTH GOJIOTA M H3OTHICH €0
Myuepanienioro jiHa, [locnenuue OTNMYAOTCS CBOHM TNOCTOSIHCTBOM M HeE
NOANAIOTCA U3MeNelnnsiM BO BpeMelH,

- Jaa nmpoeKkTHpoBaHUS MepONpHSTHA MO Tay6okoil o6paborke nou-
Bb (Bcnamka CNeNManblIEiMM IIyraMH) MiM ycrpodictBa GectpaHulcfiHO-
ro JpeHaxa (HamnpHMep, KPOTOBOro) HeOGXOAMMO HMeThb NJIaH MHHe-
panLlioro AHa 60.10Ta B FOPU3OHTAJIAX.

33. ONMUCAHME TUINNOB NOYB

3.3.1. MwuHepanbHble NOUBLI

[Ipn MPOCKTHpOBaHMM JpeHaXka BaXKHO pacrnojaraTh NpaBUJBHHM ONU-
caudeM pasHoBu/iHocTell nouB. Ono MoXKer GHTh BHIOJHEHO Ha MeCT-
HOCTH BHM3YaJIbHO, a TaKKe N0 HapyXKHHM HPU3HAKAM IOYB, HampUMep
C TOMOINBIO TaK HasmBaeMOH TNpo6H HA OmMyNb., Baxnpeiuwrne THIH
nous, HX CMMBOJH M TPaHYJOMCTPUYECKMH COCTaB MmO (pakuusiM LpH-
BeJenk na pucynke 3.4 [3.13].

®$pakuus IViHHL B NOYBE ONpefeNsieTCs Jerye BCero, TOYHO H
npocro. TIpM OTHOCHTENBHO pPEAKOM  OTHODPAKHMOHHOM (MONO3ephHu-
CTOM) cOCTaBe CMeCcH TPYAHO BHISIBUTH YaCTMIE NHJAM M TEcKa, ecJH
rauHbl Gonee 65%; wacTHLIH r/aMHH M Necka, eciy nbulin Gogec 809%;
YacTHHH [VIMHBI M OBLIM, ecau necka Gosiee 85%.

B _asyxdpakuuonsofi cvmecu OTUeT/IMBO BbIpakelia ocrosHas (pax-
must. Hast oGo3nadenus KOMOJHUTENBIOH (GpaklUMH npUMEHSIOT CHMBO-
A s (mecyanwmidt), f (ramnmernii) W u (neeBatwit). Jas Buipaxke-
HHSL KOJIMYeCTBA (QpPAKIMN HCNOJB3YIOT 3HAKM:
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Puc. 3.5. TIpocrasz pabouass cxe- 7
Ma Ids GuicTpOro Onpefeenis
PA3HOBHAHOCTA TNOUBbI  MPOGOI
Ha ckaTniBanuc [2.2]:

12—17%<2 MkM [s — caalocsssan-
was: 17—25% <2 MkM sL — cpeanecssi- < §-127. <ZMHM
sannas; 25—145% <2 MxM I — CHIb- S, U, LS

gocpsizanias; 45—065% <2 Mkm [T —
cHIBHOCBSI3aHHAs, >>65% <2 MEM T — ‘Iicz,‘f(ﬂmb/ﬂﬂﬁ’ﬂlé’ﬂl
oyeHb CHAbHOCBA3AHHAHA. -
= N7 o < 2 MHM >/7%a < ZriM
(s) oucns cuapHo (mecua- Is sL-T
Huill) — ABe uepTOUKM Haj Oyk-
BOH; .
(s) cuapmo (necuaHwt) —
oliHa uyepTouka HaA OYKBOH;
(¢) cnabo (rauHHCTHH) —
OJMH ITPHX; <8127 <ZMHM
(") ouenb ciabo (rJIuMHH-

CTHI1) — ABa INTpHUXA. _ _

Hanpuwmep, pcu_)‘]bﬂonu nepa- | Wepaxobumas l I lmec/ﬂgzam_/i
Tasi necyaHass riaHEa umeeT o6o- A 7
3nauenue usT.

B rpexdpakunonuofi cmecd (CYrJIMHKHM) OLEHMBAIOT OCHOBHYIO, CO-
OyTCTBYIOLLYIO 1 JAOROJHHTeNbHYIO (paxunu. IIpn H3BECTHOM HaBHIKe
npo6oii Ha owynb onpescisior o 25 suaos mous (cM. puc. 3.4). Cy-
x#e o6pasibl MOYBBI YacTO OUEHMBAIOT Kak rpy6o3epHHCTHe, BJaX-
Hble — Kak TOHKO3epHHMCThie, [Ipy BHICOKOM cofepKaHUH TyMyca He-
peiko 3aBuiniacrcs cojepxanue raMHdCThX (paxuuit. Ilpocras pabo-

yag cXeMa JAJs OLICTPOrO OnpejesieHds BHAAa MHUHEDaJbHBIX IOYB IpA-
BejeHa Ha pUCYHKC 3.5.

Ta6auna 3.2, 3aBHCHMOCTL MEXY MaKpOCTPYKTYPOH M IAOTHOCTHIO
MHuHepaabnofi moussl [2.11]

Tlokasarean
MJOTHOCTH
O6oanaue-
Kanaec IS TIAOT- Jaunpie 06CICAOBaHHSA
HOCTH o6beMHbIe MaKpPOCTPYKTYDH
r/cM3* NPOLEHTE *
I Hesnauuresn- 1,4 45 Prixnas moHO3epHMCTAs U KO-
Has repelTHast CTPYKTypa, Mej-
KHe arperaThl 0OpH OUeHb
PHIXJOM CIEIJIeHHH
IT  Cpeunss 1,4 1o 35—45 Mouosepuucras ¥ KOTEpeHT-
1,75 Has cTpykrypa (He nJOT-

Has W He pHXJas), arpera-
TH CO CPERHUM clemeHueM
II1  Bucokas 1,75 35 [Tnotnas MoHo3epHHCTaf H
KOrcpenTHast CTPYKTYDA&,
KpyIiHBle arperaThl ¢ OueHb
NPOYHKM ClellJeHHeM

* O6beMHasn macca+0,009-% rauHbL
** O6wuit o6beM nop—0,26-% rauHs,
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Puc. 3.6. Cxcma onpeiesenuss CTPpyK1ypbl MUHCpPaJbHbIX mous [2.2]:

1 — OCKOJI04HAs CTPYKTypa: 2 — 3epuucTas; 3 — cyOGLOAAIAPHUCCKAN, 4 — 10AN3T-
puyeckas; 4 - MeaxkoofaoMoulad; 6 — lupusMatuyeckas; 7 — croatuaras; 8 — Iidi-
TOYHAsl CIPYKTYpa.

CTPYKTYpPY MNOUBLI MOMKHO BHM3YyaJdbHO ONPCEIHTH HA MCCTHCCTH
(puc. 3.6).

TlnotnocTb citoss MHHepaJbHOH TO4YBH B TOYBCHHOM npoguiIe ol-
‘peaensiercss MO CTPYKType corjacHo tabauue 3.2.

Kpome Ttoro, caejnyer obpaniath BRHMaHHC Ha SBJelHsi, cBs3alilible
C MPOLCCCAMM OKHC/IEHMS M BOCCTalORJenHs B Nouse (okpacka, Mpa-
MOpPOBMIIIOCTh, BBIUBCTHI, NATHHCTOCTL) (cM. pasi. 2.6),

3.3.2. BonoTHule nouBkl

Ipu onucanuu GONOTHHX MOUB ONpPENEISIOT:

— BuA TOPA 10 pa3InyMMBIM OCTaTkaM pacTeuul;

— crelielb pasaoXeHuss Topda MCTO10M OTXKMMa (no gecaruban-
Jbnoft wkase dox ITocra);

— MUHcpajbHbie TIPHMeCH, NMOKPOBHHE CJIOH M HX rpaHyJIOMeTpHuC-
ckufl coctaB (mecoKk, CYrAMHOK, I'VIMHA, H3BCCTD);

— MuHepaabHbic MOPOAL AHa GoJMOTa M THN TOYB, UX BOJIONPOHH-
IaeMOCTh ¥ IJIOTHOCTD.

Ha Gomorax ¢ cumbHO yBJAaKHEHHHIM TOPGHOM HPHMENSIOT NMpeHvy-
IeCTRCHII0 KaMepHblli 6vp, No3Boasoimuil oréupatb ofpasunl ¢ 3ajaH-
HOH ray6uner (cM. puc. 3.1).

Bup Topda onpeseamoT no pasiMyEMEM CHJIBHOM3MENCINLIM OCTAT-
KaM pacTeHul (cdarnopull, OCOKOBBIH, JAHCTBEHHO-MOXOBOH H T. 1.)
(raba. 3.3).

[TpasuabHas ouenka creneHd pasioxenus toppa (H — koapdu-
LHeHT ryMupHUKalluu) BaxiiHee TOUHONO ONpejc/eHust BUI1a, NMOTOMY YTO
TJaBHLIM 06pa3oM oT pas3noxeHus 3aBHCAT (u3Hyeckue cBOICTBA TCP-
da (BOLONPOHMLAEMOCTD, BOIOYACPXKHUBAIOWAS CHOCOBLOCTL, ocaika).
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Ta6muua 3.3. OcHoBHble Bunbl TOpda u camponesnei (N0 cranlapry

OPI DJN 4220, ancr 2)

Chm- CuM- OTIHYHTCALHLIE
Boaoto BO Bua ropda BOJ npHuanaku (ocTaTKH
PacTHTEILHOCTH)
BepxoBoe Hh  Cperawiit  moxosofi  Hs  Topdsinvie Mxu
(carnywm) -
[lyunmeswvit  (3puo-  He  Noxoakn  (BO.JOKH2
dopym) T nyluminl)
XBOpPOCTHHOR Hi  OQuepesehesnine
(npeumymecTReN- cTeban Bepecka
HO BEPECKOBHIL)
Hleixiepreniii Ha Kophesnme weiix-
T uepuM  TOJHHOMN
2—4 My
Jdpesecunii  Topd HI  Ilpesccubie ocTaTku
(Ges  ykazauusi™—
OTJeIblibIX  TO-
poa)
Cocnopuit (Pinus) Hlk Tsepanle  ocraTku
JpeBeCHIL, Kpen-
KHe KODHH, NMIH
Ilepexoaioe Hii  Bepesosuit (Befu- HIlb Beaan xopa Gepesut
la)
Oabxosulit (Alnus)y Hle Msarkde apesecHule
OCTaTKH
Jluctpenno-voxosoir Hb  JIucTeenuble Mxu
(Bruales) -
Husuunoe Hn  Ocokosuviit (Curex) He Kiaetkn kopueii oco-
- Ku (Me/Kue KOp-
HeBble BOJOKHA)
KaMuiinoshi Hp Kopnepuma xavu-
(Phragmites) uia TOJMHHOKE
8—15 M
Tophsinoii Fhh  Pasaoxusnmecs
OCTaTKH
Canponenu* Bogopocaesniit Fhl  TleuenoynooGpas-
(opraHuueckue T HBbA
CeUMeNThl) MsBecTKOBBIH Fkm Pagywgu (Conchy-
lien)
Taunncruit Fm  Tavuonogobuuiit
* Canponenb-——opram)-MHHepanbuble OTJOMWCHHA Ha JHC 03€¢p M3 O0CTAaTKOB

PACTUTEAbHBIX H KHBOTHHIX ODranu3MoB, CMellaHHBLIC C MHHEDAJbBHBLIMH QCailKaMy

H npeofpasoBaHHble B ana3polOubix ycaoBHAX. — Iipum, pen.
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Puc. 3.7. Pazpes A—b5 mectHocTH (cM. puc. 3.2) ¢ pasublMH BHIaMH
topda (cM. puc. 2.9) [3.2]. Ha seprukaabuoit ocH yxkaszana BH-
COTa HAJ HOPMAJbHBIM HyJeM.

IlosroMy naHnBle 0 TOpdhax Ge3 yKasaHHs CTeNeHH Pas3JOKeHHS Mpak-
THUeCKH OecnoJiesnsl. IIJdst Ouenku CTCHEHH  Pa3fJOXKCHHA B TOJEBHX
ycaoBugx Topd CxkuMaloT B Pyke, 3akJiouelne AeJAlOT B COOTBETCTBHH
C RaHHBIMU Talbaunb 3.4.

B kauecrBe npumepa Ha pHcyHKe 3.7 nokasaHo G0J0TO, NOACTH-
JlaeMoe MHHePadbHEIMU 06Pa30BaHUAMH € BKJAlOYelueM norpeSeHHBIX
nHefl. MHorouuc/ieHHLIe HCPa3/OXKUBINHCCH [IPEBECHLIC OCTATKH B MaJo-
MOIIROM APEBECHOM TOpde BeJCICTBHE ero ocajku (cM, puc. 3.3) mo-
ABJSIOTCA Ha moBepxHocTH Gosora. OcBoeHwe Takux nJouwiajeit B ue-
JAX CeNBCKOXO3AHCTBCHHOTO HCMOJB30BAHHU CBA3AHO ¢ GOJLINIMH Ka-
NUTAJbHBIMH 3aTpataMi. Tak, ycrpoiictBo Tpybuartoro jpenaxa o006-
XOAMTCA KpaHHC moporo, a ycTpolciBO Oeclpy0uyaToro apeuaxa He-
BO3MOXHO,

3.4, TPYHTOBAS, 3ACTOMHASA
NMOBEPXHOCTHASA U CBA3AHHASA BOAA

Ilpn xaxpaoMm Oypenud u WypdOBAHHH cjegyeT TOYHO yUHTBIBATb KO-
JMYECTBO H BHJA BOAL, a TaKxKe ce Hamop., Baxkno mnpocsenutb 3a mep-
BOHAYANbHEIM MOsABJAeRHeM cBOGOAHOR BOALI, UTOOH YCTAHOBUTb, HMEIOTCS
JH TPYHTOBHE H 3acTOHMHLIE [OBEPXHOCTHblE BOAB M Ha Kakofl ray-
6une oHH Haxoxatca [3.9].

Ecan Gypenne mposogutTcs pydHHIM GypoM B yCTOHYMBOM TIpyHTe
HUMXe YPOBHA TPYHTOBHIX BOA, TO B OOMbIIHHCTBE cjyyacs BOja 3a-
MOJNHACT CKBAXKHHY, a H3BJeKaeMulii obpasen MOpPOAbl CHADYXKH MOK-
poiil. PasnamblBas obGpasen, MOXHO ONpeAeAHTbL BHI Boiw (pHc. 3.8).

Ilpu GoablioM NpUTOKE cJAeAyeT YCTaHOBHTb, NOCTYNaeT Jx BO1a
H3 KDPYNHHIX MyCTOT (TPewidll, paccesuH) HWJM CO Beell miomanu cre-
HOK.
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Ta6auua 3.4. OnpepeneHre cTemeHu pasjoxenus Topda cmnocoGoM
orxnma (crampapr ®PL DIN 19682, aucr 12)

CrelneHb pasoxenus tTopha '

ITokasaHus oGcaenoBaHHS

ycJI0BHBIE CTPYKTYpa H3-TO Npecca oCTAaTOK MO-
omucanue 3HAKH pacTeHHit BHICTYNAET cJle OTKHMA
B Topdhe
E£n8a pasnoxus- H;—H, [Iporaasusa- Ceeraas Boga He xamuue-
muics eTcsl ACHO o6pasHblii
Caabo  pasao- Hz—Hy MyTHas Boaa
xXuplimics Ouent  MyTHas
VYmepenno pas- Hz;—Hg 3avcrabe sona, codep- Kamnmeo6-
JIOKUBW iics McHee SICHO — Xawas A0 /3 pasHbli
BCILECTBA TOP-
OF:
Cunbno pasao- H;—Hg 3avcrnuie ne Ouems  myrtuas Tombko — Bo-
JKHBLIMNACS SICHO BOA4, cO/ep-  JIOKHA,
Kaias 10 %3  ;pesecuna
BCuleCTBA TOP- HW T. A.
¢da
Tlourn  nosno- Hyg—H;p He samerna Boasuucrag ka- [Joutn nuka-
CTBIO  pasao- WK, CcoAep- KOro  oc-
JKHBLIHHACS Kauas no4TH - Tatka

BCe BElLECTBO
Topda

MpuMeuanHne B CHIbHO BBHICYIIEHHBIX Tophax CTeNleb PasjOXKeHnHs Onpe-
AeadeTca MO HAJHYMIO OTHYCTIIHBO BHIHBIX PACTHTCIbHBIX OCTATKOB H A0Je MX CO-

Jepxannsa B Topde,

Ta6nuua 3.5. Fay6una sajeranust TPYHTOBBLIX BOJ, B PA3JHUHBIX THOAX
NnouB, AM OT MOBEPXHOCTH 3emJu [3.13]

<13 13-20 20

OucHb ray6okoe

>13 >20 >20 Kpafine ray6oxoe

YPOBHH IPYHTOBHIX
BOJ,
pa3M°'{‘°“"° KOpiieRoit [TpeoGnajatolyie THB MOYB
BHICO- | Cpel- — CHCTCMBL pacTeHult
KHiH Hult Kui
<2 13 4 OueHb NOBCPXHOCTHOE DosoTHuil rael, nepernoii-
HO-TJleeBasl, chIpoil rJaed
<2 2—4 4—8 [losepxHocTHOe Coipoii rach, HopMalJbHBIR
‘ raei
<4 4—8 8—13 Ha cpeaneii rayéune HopManeumpit raeit, moi-
MeHHas TouBa
<8 8—1313—20 I'ny6oxkoe I'sefi, puXHuHC TOPH3OHTH

OTJIeeHBI
Huxnue

JIeeHB
To xe

TOPH3OHTHL  OF-
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Puc. 38. Onpejenenne Buga mousenwoll sonw npr  Gypemwn [3.9]:
S8epxYy — CBA3AHHAA BOJA B OHACRATON  rAHHe; 8HU3Y — ceoboanan
BOIA CTCKALT € OCTPHA Gypa.

CrasaHnpe MuNepatbire NoYBH K HEMOABAYEMBE B CEALCKOM XO-
3AACTRC GOAOTHHE NMOMBH VACTO HACTOMBEG VCTOMYHEN, YT0 BOIMOMHO
pyunoe Gypenue Ges cofcannux Tpy6. B APYTHX CAYYagx W npu Gype-
HHH HA rAyOuny 3—4 m TpelyoTes ofcaznue TPy G,

3.41. TpyuroBme pogm
T'pyntoBte Boi conepmarca n MOYBE, CCAH:

= MHOrHe OYPOBHE CKBAMHHE 3aNoNmoTcs  Bonof {cpobonnono-
Zewsctoll) avanoruusey obpazom;
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Puc. 3.9. Paspes Ha MECTHOCTH C
TPYHTOBHIMH M IOBEPXHOCTHBIMH BO- \
aamu [3.9]: >~
] — NoHKXKeHUe YPOBHSI TPYHTOBBIX BOX;

2 — peKa; 3 -— NuTaHHe TIPYHTOBBIX BOJ;
4 — NOBCPXHOCTHBIE H 3aCTOHHbBIC BOLBI,

N

— YPOBHH BOJH B CKBaXHHaX
COOTBETCTBYIOT APYr APYTY;

— NIPOCJEeXKUBAETCS CBSI3b YPOB-
HA BOJB B CKBayKHHAX C YPOBHEM
BOAb B COCEAHHX DPYyube, peKe HJH
osepe (puc. 3.9, ssepxy);

— BOJOYNOpHBEIA cJO#  Haxo-
aures raybxe 1,3 M.

Faybuny 3sajeraHusi rpyHTOBBIX BOJ CJeAYeT ONpeIetarth Mocide
YCTaHOBJCHHSA paBHOBeCHs Hanopos BRoanl (cM. Taba. 3.8).

O HaMWuWd TPYHTOBBIX BOA, 4 TAaKXKe O IJyOWHE WX 3alleraHus
MOXKHO CYAHTbL IO TOPH3OHTaM OKHCJ/eHHst (KODHUYHEBO-KpAacHBIf) W BoC-
CTaHOBJEHHUsSt (cHHe-cepo-3esieHbIf) (cM. pasia. 2.6).

Taybury 3ajeraHdst TPyHTORLIX BOX MOXKHO ONpeJensiTb H 1O
tabauue 3.5. Camslii HM3KHMIT ypOBeHb TPYHTOBBIX BOJ 3aYacTyio Jer-
Ye ompefequth (O clelaM BOCCTAHOBJEHHS), UYeM CPeAHMH H CcaMblil

BLICOKHI.
TIpu wu3BICKAHUAX TOJ APEHAX Ha [JeeBRX NOYBaX HEOBXOIHMO

YCTaHOBHUTE:

~— ray6HHy 3aleraHusa rpyHTOBHIX Bog (cM. Taba. 3.5);

— BOJONPOHUILAEMOCTD MOYBH (cM. pasi. 3.5);

~— YKJIOH IPYHTOBBIX BOJ H HampaB/eHHe UX TMOTOKa;

-— Ha/luyHe XKeJse3a B TPYHTOBHIX BOXax (cM. pasm. 3.7).

Hanpasnenne mNOTOKA TPYHTOBBIX  BOX MOXKHO ONpPENENHTb TIO
VKJAOHY 3epKana TCPYHTOBBIX BOjJ, HampuMep MO rpadHueckH H300pa-
JKeHHBIM paspe3aM MectHOCTH (cM. puc. 3.9, ssepxy). IToaesHo umers
TWIaH MECTHOCTH C JHHHSMH DABHHIX IJAyOMH TPYHTOBBIX BOA (MiaH

CHAPOH3OTHIC).
3.4.2. HanopHbsie rpyHTOBbie BOAbI

Ecnu Ha CJOMCTOH MOYBE 3a/0XKHUTb OJM3KO JAPYT K JAPYyry MHoro G6y-
POBBIX CKBayKHH PasHofl ryy6HHB, TO B HHX BOJ3 MOMKET yCTaHOBHTbCS
Ha pasuslx yposHax (puc. 3.10). Ecam B Gosmee rayGokoil CKBaXKHHE
ypoBeHb BOABL BBIILE, YeM B cOcejHedl MeHee rJyOoKofi, 3HAYHT, HMe-

IOTCSl HanopHble PYHTOBHE BOAHL. JLOBOJLHO HAjEXKHBLIM TPH3HAKOM §B-

JsieTcsl BHe3alHBIH MOALEM BOIH B
CKBa)KHHe, NpolIeAled Yepe3 BOLO-
ynopHuifl caoif.

Hns pacyetoB apeHa)xa BaKHO
3HaTb Hamnop TrPYHTOBHX BOJ H
MOILHOCTb  NEePEKPHBAIOLIEro CJIOst
nousst (cM. pasg. 6.7).

Puc. 3.10. Byposuie CcKBaXHHH C
PasHbBIMM HamopaMm:

1 — CYINIMHOK; 2 — cynech; 3 — rauHa; 4 —
neCoK I‘paBeJlHCTblﬁ.

55



3.4.3. HMNoBepxHOCTHas 3aCTOMHas BOfla
(BepxoBoAKa)

B mnousax ¢ BCPXOBOJIKOH WypdH H CKBAXKHHE 3aANOJHSIOTCS BOAOH,
KaKk H B MOYBaX TPYHTOBOTO MHUTAHHSA, HO HMEIOTCA M PasiHuud:

— BOJOYIIOPHOE XHO BEPXOBOIKM HaXO1HTCA Ha TIJayOHHe MeHee
1,3 M:

— yPUBEeHb BOALI B COCCAHMX IUyphaX WM CKBaXKHHAX HEOJHHAKOB
{cMm. puc. 3.9, suusy); .

— HeT CBA3H ¢ TOBEPXHOCTHBIMH BOJOTOKaMH M BojlocMaMu (py-
uefl, peka, mpya);

— B TOUBCHHOM upPOdUIC YETKO BBIPAKCHBI CEPO-PIKABO-KOPUUHE-
Bule nsiTHa (MpPaMOpOBH,1HOCTD).

FayOuuy BOIOYIIOpPa BEPXOBOAKH MOWKHO OMNpPeTeaHTh 1O0CTaTOYHO
TOYHO TMYyTCeM OypeHHS CKBaXKii WA 3aKaaixu wypdos. Boroymop ne
Bcerja mnpeacTaBdaserT coboii YIIOTHEHHHID cjoil. Kaxaoce usMeHenue
rpanysIOMETPHYCCKOrO COCTaBa 03HAayaeT W3MEHEHHC TOpo3HocTH, 06y-
C10BAMBAET 0O0pasoBaHye MENHCKOB W BPCMCHHBIH 3aCTOH BOABI.

TaybuHy 3aneranus BoJjoymopa auddepennupyor coriacHo Ttab-
aune 3.6.

TanGuua 3.6. FyGuHHoe 3ajeraHue BOAOYmOPa, AM OT MOBEPXHOCTH

seman [3.13] R
Tay6uua, aM Oueitka
<4 Manas
4--8 Cpeanss
8—-13 Boanuas

IIpr apenupoBaHuu 3a60JOYENIBIX BCPXOBOJKOH MOYB, HA3BIBAGMBIX
TakxKe ncepgordesmMu [3.19], npexkje Bcero HYIKHO 3HATL:

— ray6uiy 3aJeranusi BOJOYNOpa BepXOBOIAKH;

— CBOHCTBA TOPU3OHTA BEPXOBOIKH;

-— TMPOHHIAEMOCTb TOPH30HTA Sy

3.4.4. CegszaHHaf Boga

Cpsi3anHas BOAa, COAepXKamiascs B MOUBE, MPCOMAOJEBACT CHJH TsKe-
ctn (cM. puc. 2.3). CpsisaHnas Baara COAEPXKHTCS IIPCKie BCero B
NLIEBATHX NMOYRAaxX, GEIHBIX TIHHAMH.

DTu mousp 06Jajal0T Masoiff €MKOCTBHIO MOp, TaK HYTO YikKe IpH
NOJeBOH BJArOeMKOCTH MOXKeT OILyllaTbCSl HeXBaTKa BO3iyXa B IIOYBE
(cm. puc. 2.11). Tlocne BuimaacHWsS HHTCHCHBHEIX OCAJKOB B GYpOBBIX
CKBaXHHAX ¥ wWypdax HaAKaNJMBAIOTC MOBEPXHOCTHBIE BOAH (CM,
puc. 3.9, snuay). B maoTHbIx mouBax Mer cBOGOAHOMOABUIKIOH BOJHI,
XOTSl OHY TepeyBJaXKHFIOTCI CBA3aHHOH BOJOMH.

Tlousul co cBasanyo#ft BJaroil B OT/JHYHE OT NCCBIOIVICEB C BEPXO-
BOIKOH Uejecoo0pa3sHO HasulBaTh MNCEBAOMVIEAMH CO CBf3aHHOH BJaroifi
[3.19]. Crenenn WX yBAaXKHEHHS 3aBHCHT  OT PaHyJOMETPUYECKOrO
€OCTaBa, MJIOTHOCTH.
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Brnibopy BHIAa JApenaxa (TMOAMNOYBCHHOH MeJHOPAlUU?) AOJKHEH
NpesIIecTBOBATL _ LOMOMHUTCbIbIE  MOUBCHNHBE  HCCIel0BaHHS  (CM.
pasi. 2.4, 2.5, 3.5).

3.5. NONEBLIE METO bl UCCNEAOBAHMUSA
®dU3UYECKMX CBOMCTB NOYB

[To MeToiHKe HCCACIOBAHHA (PH3HUCCKMX CBONMCTB IIOYB W MIpexje BCe-
1O BOLOMPOHHIAEMOCTH HMeeTcd obliMplias — JuTepaTypa, B. KOTOPOH
pasGupalOTCsT TEOpEeTHUECKHC H MPAKTHYECKHE  BOMPOCH u3 obracru
CUAPOJOTHH, MOYBOBEJEHHS, Mennopauwd, reodpusuku [3.7, 3.10, 3.21].

Mpu uceaeposaund (QU3HUECKHX CBOJCTB [OYB M TPYHTOB B ecTe-
CTBEHHOM COCTOSINHH B GOJBIIFHCTRBE CJydqaeB MOJAydYaloT §oJjiee TOYHBHE
pesyJibTaTH, YeM IIPH H3yueHWH <«HeMapylleHHHX» o6pasios B Jabopa-
topuu. Ecan K TOMy e yucCThb pPacxoibl Ha TNPOBeJelHE HCCAELOBAHUH
C MOBTOPHOCTAMH, TO NOJieBHe METO/h OKaXKyTcs MeHee aOPorocTos-
wuMy ¥ Gojec OBICTPLIMHU.

Huske ONHCHLIBAIOTCS TOJEBBIE METOALI  ONpejeNeHHs (UIHIECKHX
CBOJICTB TOYB, KOTOPLIC YCHENHO MPUMeHsIoTCS yxe Muoro Jjet B ®PT
# apyrux crtpanax [3.7]. Oum NpeMMyIUeCTBeHHO ONHMCAHBl B CTAHJapTe
OPI" DIN 19682.

3.5.1. OueHKa BORONPOHKILAEMOCTH MOUBHI

TIpu u3BecTHOM HaBLIKE O BOAONMPONWIAEMOCTH OTAeJbHHIX CJOEB IT0Y-
Bbl MOXKHO CyAWTb 1a OCHOBAHHH TOCTYILIEHHsI BOAb B BLHIPabOTKH MpH
GypeHud CKBaXHH uay uypdosanuy (taba. 3.7).

Ta6suna 3.7. MHTEHCHBHOCTL NOCTYMJIEHHS BOAbB B IIOUBEHHYH
BLIPAGOTKY H BOAOMPOHULAEMOCTH

IMocrynienne BOALL OpH

GypeHiH nay wypdoBalkH BoJonpoHHIaeMocTh Kunace
Oueub MaJoe Oucub Madas . 1
Maunoe Maunas 11
Cpejuee Cpeuss 111
BoJbmoe Boubluas v
Ouciib GoJbiioe Oucub Gosbllast A%

Jlanuo#i mpocroil KaaccHHUKaIHY BHOJHE JOCTATOMHO [Js1 MPaKTH-
kd. OpHAaKO OUEHKH BCerJa HaAO MHPOBEPATh NyTEM COOTBETCTBYIOIIHX
H3MepeHui.

CpaBunTe/bHO TOYHAS OmeHKA BOJAOMpPOHHIACMOCTH  BO3MOXKHA
TOJLKO /5t IOYB MOHMXKEHHH ¢ OJHOPOILLIM CTpOeHHeM B 30HE BJIHA-
HUsi rpyHTOBHIX Boa (Taba. 3.8). Ilpu sT0M nOMKHO GBHITH yCTaHOBJIEHO
BpeMsl, B TeYeuue KOTOPOTO CTaGHJIH3UPYCTCS YPOBEHb I'PYHTOBBIX RO
B OGypoBoii ckBaxuue auaMerpoM 7—I10 cM uay B wypde ceucHueM
2020 cm u raybuHOi |—2 M.

Jas mous MOHMMKENWH C MaJbMy YKJonaMu Ha pucynre 3.11 mo-
KasaHa CBfI3b MCXKJAY YKJOHOM 3epKaJa TPYHTOBHIX BO1 ¥ KO3pPu-
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Puc. 3.11. CBA3b MEXKIY YKJIOHOM IOBCPXIOCTH TPYHTOBHIX BOJ H BO-

AONpOUHUIAeMOCTBIO:

I — KyabTypa BepxoBblx Gosor (9); 2 — KyJbTypa HH3MHHLIX Gogot (11); 3 — cme-
wWaHHO-llecYyaHana KyJbTypa 60;0T (6); TpPCyroJbHHKOM ¢ BepminHofi BHu3 oGosHa-

a0 §o200740500701 4283 45
Bodonporuyaemocme, m/cym

YyeHa MuHepaabpHad nousa (ofllee 4HCTO 32).

uueHtToM ¢uavrpanun. I'paduk moctpoen no pesyabTaTaM MHODMOJETHHX
HaG/I0CHAIl 32 DPEXXKUMOM TPYHTOBBIX BOJ Ha MHOTHX ONBITHHIX ydacT-
kax [95]. Jladuwle HabmojgeHuil BNOCAEACTBHE MHOMOKDATHO NpPOBEpS-

JHUCD.

'_] 1 T Lo
4710 2030 5070140

Tab6auna 3.8. OueHKa BOXONPOHHLAEMOCTH MO CKOPOCTH MO beMa
rPyHTOBOHl BOAb B cKBaxHHe [3.7]

¥YpoBeHb TPYHTOBOA BOabI

yTaHaBIHBAaeTCH uepes BO;10MpPOHHIaEMOCTD Kanacc
€ g QOuens Manas 1
6—2 u Maaas : 1T
2—05 u Cpenusis I1I
30—15 mMun Boakimas v
<15 Mun Quenb Gosbllas Vv
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3.5.2. Onpeaenecine Ko3tpmuneHTa DURbTPaALMM
B 6ypOBOH CKBXKMHE

TIpenMyIeCTBO MCTO]a 3aKJK0YaeTcss B TOM, 4TO ONpCIE/CHHE MPOBO-
JUTCSl B TOMEBLIX YCJIOBHAX Ha TOYTH HenapylieHHo# nouse [3.3]. Ou-
HakO TpeOyIoTCs jBa yCJOBHS:

— PPYHTOBHIC BOILI OJXKHBI HAaXOAHTLCS OJHM3KO K MOBEPXHOCTH;

— MOULHOCTL TOYBLI [102KHA NpeBswaTh 0,5 M.

HAas paboTul neobxo1nMbl JOMACTHLWE HJAM KpbLIbuateii Byp (oM.
puc. 3.1), momnasok ¢ mepuoil nentoil, xponoveTp. [Iasa omnpeiesacuust
koaddiuncETa duanTpauKu B PHIXJBLIX (MCCYaHbIX) mouBax Tpebylorest
Takxke QuIbTP, depnax®,

KpLlib4aTelM 4au JIOMAaCTHLIM OYPOM BLITOJHACTCS CKBaKuHA Ha
rayOuny e. Tlocae u3mepenusl YyCTAHOBMBLUEroCSl YPOBHS TPYHTOBhIX BOX
73 CKBAXKHHLI BLIKAUMBAIOT BO.LY H 3aTCM H3MEPSIOT CKOPOCThH NojLeMa
IPYHTOBRIX BOI NPH TNOMOWM MNONJABKA, MepHOIl JCHTLI M XpoHOMeTpa
(e Menec 4—6 mpomexyTouHHIX oTcdetoB Ah—-Af). Tlpu srom mnpu-
HUMAIOT NOCTOSIHHLIE 3Havennss Ah wam Af. Tlpu moBropHOM H3MepCHHH

fnocrocme
UIMEPEHUS >
4
| a1 2k
Yemanobubuics | Jat' §7 |7 '\:}N?At T77
ypobens epyrmoboi 7 | J_
boowsr "1 T T o
’ by h
hy figl 2 &
J H ”hl ‘ * A 4 i €
i ‘ f —]ah
kg Hnl ! = T
— K

’ffz//l;// §

Bodoynopreit caoil

\\_a—

§>0,10M

%

Puc. 3.12. Cxema wusvepeHHs BOAONpOHHULACMOCTH B Gy-
posoit ckpaxkuue [3.3].

N

* Haubonee cnoXkuO omnpefieneHHe (HIbTPALMH IO BOCCTaHOBJe-
HHIO YPOBHA BOJB B CKBaXHHe IoOC/]e OTKAYKH MPH MOBEPXHOCTHOM
00BO/IIeRHd TMOUBHL W (WAH) HaIWYHH B ee NpohuJIe OMABLIBAIOULHX
* (IILIBYRHBIX) TOpPH30HTOB. B 3THX cayuasax Tpebyercsl CrCHHaNbHBIR
KOMIJIeKT OypOBHIX HHCTpyMeHTOB W ¢miabTpoR (P. P. 3aiimenbman.
Mesnuopauuss  3abosouenibix nous HeuepHosemHo#i soum PC@CP.
M., «Koaoc», 1981). — Ipum. pen.
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Puc. 3.13. HoMorpaMMh aJds1 Ompejc/ieHHs B MOJEBLX YCJIOBH-
AX (UABTPALUOHHON CcNMOCOOHOCTH Ry mpH r=4 cm [3.3]:
I — aaa s>0,5H; 1I — ans s<0,5H; III — nnqa paanyca CKBaXHH r#4 CM.



Tabmma 3.9. Kaaccudukauua xosadduuuentos duabTpauum nous

k;. wjcyr OueHka Kaace
Menee 0,01 Kpaiine nusknit i a
0,01—0,06 QueHb HHU3KHH b
0,06—0,15 Hu3skuii 1T
0,15—0,40 Cpeannii 111
0,40—1,00 Bbicokuit v
1,00—2,50 Quenb BHICOKHH v a
Boaee 2,50 Kpaitne BrICOKMIt b

B TOH JXC CKBa:xXMHe OTKJOHelHs A0 109, CYHTAIOTCS HOPMaJbHBIMH.
Creinyer cobaojarts, ycJoBusl, ykalaHHpe Ha pucynke 3.12. IIpomexy-
TOYHHIE OTCYETH MOKA3HIBAIOT, NMPOXOAMT JM NOABEM TPYHTOBHIX BOA
6c3 moMeX, T. €. PAaBHOMEDHO.

Hugekcom [ y kosddunuenta ¢GuabTpamuu 2 OTpaxkalOT NOJNEBHE
ycaoBusl; uMppa cOOTBETCTBYET CJOSIM IMOYBE, CYMTasl cBEPXY.

Omnpejelenne sHauennii k¢ NPoM3BOAMTCA OHICTPO M HAJEXKHO NpH
noMoiuyd Homorpamm (puc. 3.13).

ITpn a1OM Ccaeayer yuuTHBATL NOJOMKEHHE [HA CKBAXXHHH NO OT-
HOLIEHVIO K BOjOLpoONHLACMOMY ¢/1010 (cM. puc. 3.12).

Muﬂepagbﬂb/e ﬂpDHuuA[}EMUCInb ' bangmnere naybss
79486/
cmic fM/L’_{/IIL 3
1w 4 100 T :
5+ 50
2t A s M
Hpynnasep- 1z L 10 <H3 I
ch,/f;/e sts /} H6-10
C - <H3 1 .
4 i w35 M99
: T l H3-5 —e— *
il & —— #8108
necru 2 {2z H35 M58 f '
1 T‘ 1T ——
cyeﬂl)”ﬁ” sI5 H5-8 >H8 >HE
It enuns/ 242 >HE
(8 3ab6ucu- A :
macmu om 1107 Apebecnsi
CImpyKmypsl) sT4 SHE moppa
242 Komesruwobere
1107 moppa
. s}s JcoxaBsre
>, mopgpa
2 4 Junwobesre
1107110 mopga
(paekobsse
mopga

Puc. 3.14. BopomponunaeMocTb  MHHEPaJbHHX H GOJOTHHX NOYB

[3.16].
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Ta6anna 3.10. BoponpoHuuaeMocTb ¥ CONPOTHBIACHHE TEUEHHIO BOIBI
B BaXKHeflIuMX noyBax ceBepo-3anapHoii wactn POPI

Conporusie-
HHE TEYEeHHIO Tun noussl Al BUL TOpda
BOJHI

Bozonponu-

Kaace 1LaeMOCTh

I Ouenp uu3- Ouenv Goan- Iledocodan
Kast uioe Ilcenjioracit (rauuucTolil)
Y(I;IOTHEHHBIH BO/IOHCNIPOHHI2CMLIH
FOPH30HT 1I0YyB Mapllell, mHTae-
Mbifi cosionoBaTOH BOJOMH
BepxoBoc 60010  (OueHb  CH/IBUO
pa3J0XKHuBLIHicS TOPG)
I! Huskasa Boaniioe Icepgoracit (nécc)
TouBsi Mapureif, nuraemele cosI10MHO-
BaTo#t BOJOM
BepxoBoe 60.10T0  (cuubHO  pasdio-
WuBlHiicss Topd)
Husunuoe 6osoTo (cuipHO pasiio-
WUBILHiCA TOp®)
{11  Cpeauss Cpeliiee [TapaGyposeM (nécc M CYrJMHOK)
Tlogzon (90M10BHE mecoK W CYI.IH-
HOK)
Tlofimennniit rJeii, NPHMODCKU
MapIl
Husunnoe 1u  BepxoBoe  6GogoTa
(cpease- M MaJ0pasIOKHBLIHECH
Topda)
IV Bucokas Ma.oe Taeit (mecuaHHE M CYrJIHHHCTLI)
IToiimeHHast nmoupa (CYrJHMHOK)
ITpuMopckuit Mapur
Husunroe Goaoro (Masopasioxus-
wnficss Topd)
JlpesecHnlit TOpd
V  Ouensp Boico- Quenb Magoe [ieit (mecuaHwlii ¥ rpaBHHnbI)
Kas KaMuuroBslfi  MaJjopassoxiBUIHACH
10p
JlpeBecHblit TOp
Mapm opranHyeckoro mpoOHCXOXJIe-
HHSA

3uaveHus C 318 GYpOBHX CKBaXHH PaJHycoM r=4 cM MOXHO
ompe;enaTh mo HomorpaMmaMm (ot H k cooTBeTcrBylomeil KpuBoOil A
H JaJjec K

Ha ocHosanun cBsian co IMkaJoit HoMorpamMmul Ah/Af memocpercrt-
gelHO mogaydaior k.

Iast Apyrux puaMeTpoB CKBamHH (B 3aBHCHMOCTH OT IOYBBI) 3Ha-
yeuusi C ONpeJe/siiOT MO BCIOMOraTeIbHOMY rpaduxy, mpuueMm Cy=
"—“'(Z'C4.

J1s aByXcJofiHofi moYBHI, COrJacHo PUCYHKY 3.12,

(k-H') — (k- hy)
ki, = ——(IT—_—'h—s);l—* (M/cyT).
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Ilpy HamOPHHIX TPYHTOBHIX BOJAX WJIH TPYHTOBHIX BOJAaX OBICTPOIG
TEYEHHS 3TOT CNOCOG MOXKCT HNPUMCHSTHLCSA JIMIIL YCJAOBLO, NPHYEM BC-
JUYMHE kf NOAYYAIOTCH CJMIIKOM BHICOKHE,

Hismepennrle W yCTaHOBJNEHHHE JAPYTHMHM cnocofaMu MOKa3aTelIu
BOJONPOHUIIAEMOCTH AOJMKHH OHTH CPaBHeHL MeXJy coboit. Mx mpax-
THYECKOE 3HaueHHe MOkeT GHTb olleHello no Tabauue 3.9.

B ra6mune 3.10 nokasann pajbleiiline cBsi3M MEX/JY BO/IONPOHH-
1aeMOCTbI0 M CONPOTHBJIEGHMEM TEYEHHIO BOjbl B PAa3JMUILIX THOAX MOYB

3.14]. .

[ I'paduueckasi xapakTepuCTuka NpeeNOB BOAONDOHUlIAeMOCTH HaH-
6oslee PACOPOCTPAHEHHHIX MHHCPAJbHEIX M GOJIOTILIX HOYB HpHBEACHA
pa pucynke 3.14.

3.5.3. Mertop onpefenehusa KodphuumeHTa
thuneTpaummu B Tpybax

JlaHHEIM MeTOJ0M MOXKHO ONDeACHATb KO3(hGHUHeHT ¢HIbTpAUNH B
NOJNEBHX YCIOBMSAX B CPaBHHUTEILHO TOHKHMX CJOSIX HJM TOPH30HTax
nousul (10 cm), HO mna smoro TpebyeTcss Oojee cJ0KHOe OO6OPyAOBa-
nue, 4eM s omnpelenenns xosdduumeHra duabTpaudn B 6ypoBoi
ckBaxuHle [3.14].

Cranbaasi Tpy6a (puc. 3.15,7) BHH3Y cHaOXeHa  NOABHKHHM
CTajbHbIM HAKOHEYHMKOM MJH «TepHIOMIHMCH» OCTPHeM H3 TBepJOH IKpe-
pecuHnl (2). TpyOy 3aroHsloT B 30HY TPYHTOBHX BOJ Ha TpebyeMylo
rry6MHY ¥ 3aTeM NOJIHMMAlOT BBCPX, YTOOLI 06pa30BaJoch OTBEPCTHE
Heofx0,1MMOr0 pasvepa (OpH MO;BHKHOM CTaJbHOM HaKOHEYHHKC JQHa-
MeTtpoM 4 cm). C nomollbio TPaagyHPOBaHHON CTekaAHHOH TpyOxu (4),
COeIMHCHHON cO cTadbuoit TpyGoit (/) nocpe;cTBOM pe3HHOBoOH mpo6-
KA (3), ompeaesiloT CKOPOCTL IPO-
caynBanMs BJMBaeMOH BOAHL HO
XpOMOMCTPY.

IIpub.ansureablioe 3HaueHHE KO-
abouunCcHTa (PUALTDANHM  ONpeje-
JS10T no ¢opMysIaM:

— B Tpybe ¢ NOABHKHEIM
€TaJbHEIM HaKOHEYHHKOM

rigl  Ah
Rt = By TAE (V)

— 8 Tpybe ¢ «TepsioWMMcA
HaKOHEYHHKOM M3 TBCD/IOTO jepeBa

b T8 Ak
f= @2 -Fdyry  Ar (ev/e).
2hm =

B o6oux ypaBHeHHSIX JHHEH-
HHe pa3MepH HpHBCJEHH B CaHTH-

Puc. 3.15. CxeMa wuamepenust Koad-
GbunycHTa  QUILTPAIMH B TOJEBBHIX
YCJIOBHAX —~ METOI0M  JOKAJALHOro
npocaugsanusg B TpybGax ([3.14].
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MeTpax, a BpeMs — B CeKyHZaXx. YMHoxasa Ha 864, moayualoT k03d-
¢ulveHT (QUIbTPANMK B M/CYT.

INpumenande. B cyraMHHCTOH M IVIMHHCTOH mNouBax mpu 3a0HBa-
HHM TPyOM CCTECTBCHHAs CHCTeMa NOp MoXeT ObIThb [apylleHa, uTo
0o0yCcJIOBJAMBAaET MOJyieHHEe 3aHMKCHHOTO TOKa3aTeasl BOJAONPOHHIIaeMO-
crtu  (Ko3ppUUUCHT PpuabTpamun). [TOCKONBKY 3TO B BuAe HCKJIIQUEHHS
cnyvaercss W NpH ompereaciHu KoaddHumenTa ¢uabTpamyn B OGypoBoi
CKBaXKHHe, TO IOPH B CKBa’KHHe <MPOMBLIBAIOT» NOCTynawoIued B Hee
BOLOH,

3.5.4. MamepeHue HH(MILTPAUKK B NOUBE

C noMompio HHGHILTPOMETPA € JABOHHHM KOJbIOM Ha NOYBAX ¢ TJYy-
6OKMM 3ajleralieM TPYHTOBBIX BOJ HM3MEPSIOT RBeJHUYHHY HHOHABTpa-
UMH, T. €. KOJMYECTBO BOJEH], NPOHHMKAIOLIEH 4Ycpe3 eMlIMUY MJIOLIALH
3a eJHHHLY BpPeMelHM W npocaunBaloileficss B Hec. DTOT MeTO;1 lIPUTOJeH
npexje BCero AAA oOBbeKTOB OpPOLICHHS B 3acyLLIMBHIX KJIHMAaTHUCCKHX
3oHax [3.22].

YcTpo#icTBO [IJ1a MOJCBHIX u3Mepenui (puc. 3.16) coCTOMT u3 Ha-
pyxHoro koabua (f) amamerpoM 150 MM, BhcoToil 50 MM W BHyTpeH-
Hero Koabpa (2) AuaMeTpoM 55 MM, BHICOTOfI 84 MM, MapKHPOBOYHOTO
KoJbLla C 3aCeYKOM, PE3HHOBOro Kojamaka (3) H rpailyHpOBAHHON CTeK-
nsiHHOM TPYOkH (4). HapyKHoe KOJLIO BAABAMBAOT B rpyHT Ha 20 MM,
a BHyTpeHHee — Ha 42 MM. O6a KoJbla MeJEHHO 3aMOMHSIOT BOIOMH,
[oC/Ie YEro yCTalaBIHBAIOT Hafl HHUMH CTeKJIAHHYIO TpyOky. Oanaxo K
H3MEPEHUAM NPHCTYNAIOT JIMIIb [OCTe NOJHOTO HACLIIIENHS MOUYBH B
UEHTPaNbHOH YacTH, O YeM MOXKHO CYAMTb N0 CKOPOCTH NpPOCAYHBaHHS
BOJAHl, T. €. IO CKOPOCTH HMHpuAbTpanuu. [locic 3amosieHus CTeKJsH-
HOil TPy6xkM Boaoll Ha BLICOTY Ay (yAansaTh My3LIPbKK BO3AYXa) C mO-
MOIIBIO XPOHOMETPA ONPC/EISIOT BPeMs HHGUIbTPAUMM f, T. C. BpeMA
OMyCKauusi BOAH A0 OTMETKU hg.

Bemmuuny uHGHALTpaumM paccuMThiBaloT mo dopmyJde [3.22]:

A h
{-flg h2 ( oM CM).

k=23 Fi oMEc ¢
N

Jlag 4eTKOro OTVIMUMS BEJHYHHE (QHIb-

Tpauuu OT BeJUYHHH HHQ)H.,"IpraLIHPI
i NOCACAHIOI0 O0003HAYHM Hepe3 k.

< » Eemu pas  npubopa nojobpaHa

: CTekAAHHasA 7Tpybka aJamHOi 50 cM H

oMaMeTpoM 8 MM, TO NPH NOCTOSIHHHIX

nepenajax Hanopa (k=45 cM, hy==
=15 cM) tdopmyaa ympouaercs:

1

1
ki = T‘ .10-1 (CM/C)

Puc. 3.16. CxeMa usaMepeHus HH}PUIb-
Tpallih  HHPUIBTPOMETPOM C ABYMSA
KoMbunaMu [3.22].
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84,24
ky=—7— (w/cyT).

Kosppuunenr wibuiabrpanud k; no psaily OPHYNN OTJHYACTCA OT
goapduuncnra ¢uivrpanuu ks Ilpy ucneitanumax  pekomewjyercs no
BO3MOXKHOCTH MDHMCHHTH OPOCHTEAbHYIO BO1y. CpaBleHHe BCAMYMH R;
H k7 BO3MOKNO Jullp YCHOBHO*, [IDH OTCYTCTBHM IpPYrHX JAHHHX MOXK-
HO M0Jb30BaThesl Tabanuamu 3.9 H 3.10.

3.5.5. BoapyxonpoHMuaeMoCTb NOYBbI

B03IyXONPOHHNAEMOCTHL — BaXKHLL KDHUTEPHIl JJS OLEHKH IepeyBaax-
HaeMbix 1ouB. IlosicBOH MeTO1 oOnpejeeHHS BO3AYXONPOHHIAEMOCTH
3aKJI0YAaETCA B U3MCPCHHM 3acToiiHoro jaBienus [3.7, 3.15].

3.5.6. ConpoTtusrieHne CABHTY

ConpotusJenne CABHI'Y — KPHTCPHH NIPOUNOCTH (KOrCpcHTHOCTH) HOYBbI
B ecTeCTBentnoM caoetund. COMpOTHBJENHe CABMLY MOXKET OHITb ONpe-
JEJCHO B MOJICHHIX YCJOBHSIX C [OMOILI JIONACTHOrO 30HA HJH KJIO-
uya 178 HM3MepeHHs KPYTAUero  MoOMeHTa Ha pas3jiHyHLIX IiyGHHax
[3.7].

3.5.7. llnarenguarHocTuka

Ilpy yNAOTHEHMH TOYBH TPAHCIOPTHHIMH CPEACTBAMH BO3HHKAEeT 3a-
CTOfiHOE MNepeyp/akiellne MaxoTHOro cjosi, C NOMOUIBIO Tak Ha3bBae-
MOr0 ILIMATEHHCCICAOBaHHS MOJO6HOE YIJIOTHEHHE OMNpPEfeNsaloT GhICT-
PO H BEPHO HA MECTIIOCTH.

Puc. 3.17. Ounenxka mOBepPXHOCTHOrO YIJIOTHEHHSI HOYBH C
[IOMOLIBIO JIOIATHL.

* JTa MeTOjHKa TNO3BOJSET OLEIUTb JHUL OTHOCHTE/bHLIE 3Haue-
1Y CKOPOCTH BOMTHBANHS BOjH B nouBy. Ona He MmoXeT GHTb HC-
nosb3oBaHa /51 onpeleseHHsT Ko3h@uuHeHTa (HABTPALHH, B YacTHOC-
TH NpH NOJYYeHHH HeOOXOMHMBIX NapaMeTpoB MJS pacyeTa MeXKAPeH-
HHX paccrosiiuii., B mocjenmemM cayyae Ha mnouBaX HOBePXIOCTHOTO
3abo1aunBanus 1enecoo6pa3HO ONpeAeaATh K METOAOM 3ajHBaeMBIX
KBaJpaToOB 10 TOPH30HTAM MNOYBEHIIOro NMPoGHIS B NCPHOABLL OTCYTCT-
8Hs w71 TyGoKoro 3aneranus BepXosoixH. — Ilpum. pen.
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Jlonaroii BHpe3al0T MOHOJMT Ha IyOHHY ORHOMO LITHIKA U YKJaIbl-
BalOT FOpH3OHTaabHo (puc. 3.17). YNJIOTHEHHA ONpefessiOT € MOMOIIbI
HOXAa MJH CKpefKa MM mo Pas3NMuHIO BO BJaXKHOCTH.

KpoMe TOro, ymaoriieRuss MOryT ORITh YCTaHOBJIEHLl IyTeM H3Me-
penust MHQHILTPAUMM MM BO3JYXONPOHHIAEMOCTH B Pa3HHWX TI'OPH3CI-
Tax MOuBH.

3.6. PACTEHMSA-UHAMKATOPGI
M UX KOPHEBAS CUCTEMA

Xopouro H3BECTIIO, YTO HC KaX/j10e pacTellye NPOH3pacTaeT Ha Ji060M
Mecre. COCTaB pacTHTEJbIOTO  NOKpPOBAa 3aBHCHT OT MHOrOYHCJEHHBIX
©aKTOpOB: KJHMara, IOYBbl, pesreda, BOI00OECHEUCHIOCTH, a3palluy,
najJniusg MNnUTaTeJdAbHBEIX BELIECTB, COpHOf{ pPacTUTEJIbHOCTH H T. A.

B to BpeMsi kak OAHM BHAB pacTeuuil mpucnocobasioTes K pas-
HHIM OKDYalOIHM YCJOBHSIM, ApyrHe TPEGYIOT CTPOr0O ONpeAejJeHHBIX
ycnopufi. Takue pacTeHHsi Ha3BBAIOT WHAHKATODHLIMH, M 3aNOMHMTH
ux uerpyzno. Ho eme ayywe npeicrasienue 06 ycaoBHAX MeCTOOGH-
TaHHA JaeT OOLIMil cocTaB mpoM3pacralOmMX Ha HEM pacrenuit. Msyue-
HMEM DPaCTHTeNbHEIX COOOIIECTB 3anuMaeTcss ¢uronenosorus [3.5].

3.6.1. Pacrenus-uHaMKaTOPLI

B ¢Bfi3H ¢ ApeHaxeM BaXKHO 3HATh NpeXK/Je BCEr0 PaCTeHHs, 0 KOTO-
PBIM MOXHO CYAHTb 'O CTeleHH YBJAaXKHeHHs, 3a60jauMBanuy MOIBHXK-
HHIMH TDYHTOBLIMH BOJAaMH, NOBEDXHOCTHO! 3aCTOHHOI BOAOH WJIM CBA-

—_ﬁ{npnea ( UW WW_—

M 32 B8 EEs

Puc. 3.18. KapTupoBaHne pacTHTeJbHOCTH (BaxTa TpexaucTHas Menian-
thes trifoliata) u crenenb yBaaXKHCHMS MOuBH [3.4]:

1 — paXTbl TPCXJAHCTHOMN HET, CyXoW y4acToK; 2 —- BCTPEYAeTCs Ha OTAEILHBIX Me-
€TaX, BJaXHLIA y4acTOK; 3 — BCTpeuaercA 4acro, MOKPHIH y4acTok; 4 — BCTpewacl-
Csl O4CHb YacTO, YYaCTOK BLIXOAA POAHHKOB Ha IMOBEPXHOCTD.
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saHHOf Bjarofi (taba. .11). B Tabmuue NpHHATH Cledyloliye OyKBeH-
Hble 0603HAUCIHSA:

S — xBoi R — ocokoBHeE (0COKH)
K — tpaBul B — cuTiuK, KaMpiil
G — 3aaxu II — apeBecuble pacTeHHS

B rabmune 9.11 ykasaHH Tak¥ke TakHe OCOGEHHOCTH MecToofuTa-
HHH, KaK COJiepXKaHuC B NOYBAaX M3BECTH, a30Ta, Haawune 1opda, Kuc-
JotuocTh [3.8, 3.13, 3.17]. :

CreAyeT NOAYCPKHYTh, YTO AMArHOCTHKA N[O PACTEHHAM-HHIHKATO-
paM HC 3aMCHSICT HOUBEHHO-TM/IPOJIOIMYECKHX HCCJIeJOBalui, a JHLib
HX MOMOJIHSIeT,

[Mo ofunuio pacTeuHH-HUAHKATOPOB MOXKIIO OMPCIENHTE He TOJbKO
BHJ 3abosauMBanys, HO M YCTaHOBHTb ero mnpuunHy. Tak, Baxta (Me-
nyanthes trifoliata) wa 3aJyXCHNOM CKJOHE JIOJHHLI CBH/ICTEJbCTBYET
0o naauuun ucrounuxka (puc. 3.18), KoTopul, Kak noKasaau ueseua-
NpaBJeHHLIC MOUBEHITO-IHAPOJIOrHYeCKHe wu3bickauus [3.4], HaxoauTcs
nojJ 3a00J04eHHBIMY TOPGAHLIMH CJIOS MH.

3.6.2. KopHeBas cucrema

Kopun pacrenuii pacmpocTpaHsilOTCS B NOYBE B 3aBHCHMOCTH OT YCJO-
BHH. MOIUHOCTE KOPHEBOIl CHCTCMB BJHMSCT HA MHOCTYIVIEHHE BOABR H
NUTaTeJbHbIX BEILECTB B pacTeHMss W Ha ux poct. [lo xapakrtepy pac-
[IPOCTPAHEHHS] KODHEBOIl CHCTEML!I B CTODONLI H B TJyGHHY MOXKHO CY-
JMTh O MJOTHOCTH TOYBCHHEIX CJ0EB H FOPDH3OHTOB. Prixsne ciaonm noy-
Bbl DaBHOMCPHO  mpoHH3bBaloTcsi KopHamH. Ilo xapaktepy kopHeBoO#
CHCTEMbl OT/ICJALHO PaCTYUIMX pacTeHHil Ha cTcHKe wypda MOXKHO CYy-
JNTb 0 CTPyKType mouBn. KapTuna KopHeBOHl cHCTeMBI HaXoAHTCH B
TECHOH CBA3M ¢ IIOYBEHHOH Tumosorueir (pume. 3.19).

Puc, 3.19. PacmpocTpanenne KOpHei B 3aBHCHMOCTH OT THNA M CTPyK-
TYpH HouBH [2.2]:
(A).C — Hepaasutasi nouBa, 3epHuctas crpykrypa (A); A,C — yepnosem, peHisHHa
(HH3uHHOC 60.10TO), KOMKOBaTas cTpykTypa (A);

(B),C — 6ypo3eM, KOMKoBaTasi, NMPHONHKAIOMASACAK K MHOrOTDaHHON CTPYKTY.
pa (A), naenounasi CTpyKTypa (B);
Ah, Ae, Bhs, C-- tonzoa {BepxoBoe 6CJI0T0), 3epHHCTast CTPYKTyYpa (Ah), maedHou-
Hast CIpYKTYpa (Bhs);
Ah Sw/Go,Sd/Gz — ucepnoraeil, rac#, Mapmu (3acoseHHDle H LleNOYHBle [OYBHI,
WIHTHE, MHOTOrPAHHHKH (110aH3ADL AA), 3aKPHThic H MOJTYOTKPHITHE HPH3MBI (Sw);
Ah,Bt,Bu,C — napaGyposeM, Mapiud c YIIOTHEHHBIM BOAOHENDONHLAEMbBIM CJOEM,
cy6noaudapn (cyomuororpatiukn Ah), cronGuaTas CIpYKTYpa, npuamnl (Bl), 3a-
KDLIThle H OTKPbiTbie NONH3APLI (Bv).
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B nouysax, 3a60J0YEHHHX 3aCTOAHLIMH NMOBEPXHOCTHHMH M TPYHTO-
*BLIMH BOgaMu, riay0HHa KOPHeoGMTaeMOro CJOsf CyLIeCTBeHHO OrpaHu-
“qHBaercss. B ynmorHeHHOM ropusoHTe (B) pa3BeTBJICHHOCTb KOPHEBOH
CHCTEMHl Takxke HeBequka. CBefleHMS 0 KODHEBHIX CHCTeMax HOJe3HH
TIPH OLEHKe YCJIOBHH NMPOEKTHPOBAHHS JpeHaxa.

3.7. ONMACHOCTb OTNIOXXEHWS OXPbl

3.7.1. OTnuunTEenbHblC NPH3HAKK OTNONEHHSA OXpbl
Ha MEeCTHOCTH

TIpH H3bICKAHUSAX JAJs TPOEKTHPOBAHMA [peHa)ka Bcerja cieayer oG-
pauiaTh BHMMauye Ha XapakTepHHE [HarHOCTHYECKHE MNPH3HAKH I0Y-
BegHoro npoguaa (oKkpacka, Haluyde msTeH, HOBOOOpasoBaHuf), mnoO
KOTODHIM MOXKHO CYIMTb O COACPXKAaHHM JKeje3a B TPYHTOBHX BOJaxX
(cM. pasa. 2.6).

M3 rpyHTOBHX BOJ C PacCTBODEHHHIMHM COENMHEHHAMH NBYXBaJCHT-
HOTO JKEJe3a pacCMaTPMBAaeMHIl 3JEeMEHT MOXKET OCaXJZaThCsi B Jpe-
HaX, Ha CTeHKax TpaHIled H KaHAJOB, B MeCTax BOJONOA MXHBOTHLIX
M BHIXO1a HA TOBEPXHOCTb HMCTOYHHKOB; IIPH CONMPHKOCHOBEHMH BO-
Abl C BO3LYXOM MNPOHCXOIHT XMMHUECKAsl PEakius OKHCJICHHH Hau OHO-
JIOTHYECKOEe OKMCJEHHe ¢ yyactHeM xegesoGakrepuit. OGpasylomuecs
Ha NOBepXHOCTH BOAH B Wypdax, Kanajlax, TpaHlIesX H BOLOEMaXx
TOHKHe OJjecTsimue IEHKU FOBOPSIT O Hanu4nM B BOAE XKeneaoGakrepui.

3.7.2. OnpepaeneHue Xenesa B BOje

IIpocToii W NPHUrOAUBIE TakXKe AJAf NOJEBHX YCJAOBHA MeTOH Ompeje-
JIeHUs] KeJe3a B BojJe 3akaouaercsl B caenylomeM, CeeXeoTOGPaHHYIO
npoGy BoJAH 3aJHBAIOT B COCYH, KOTODHIH NpEeABapHTENbHO MHOrOKpar-
HO OTOJIACKHBAIOT TOH XKe BOfOH. 3aTeM 106aBlsAIOT:

1) 6ybepunit pacTBop (YKCYCHOKHCHAHIH aMMoHHH) H

2) pacTBop BellecTBa,  00pa3yloIero  OKpalleHHHH KOMILIEKC
O-tenantponuna).

TTocne xaxkporo A[ROGaBNEHHS ~ YKa3aHHbHIX  DEareHTOB PacTBOD
B36aatuBaloT. Uepes 10 MMH MOXHO omnpclensaTb cojepxkanue Fe
(IByxBaJjeHTHOro XKesesa)B Mr/a. SIpkocTh KpacHOro LBeTa HCIHITye-
MOro pacrBOpa OLEHHBAIOT IO CTaHZAPTHOH IKaJe.

CoJepkanye TpexBaJleHTHoro Xciesa (Fe™) B BOle ompenensior
TaKHM K€ MeTOjJO0M, KaKk M cojfepXaHue Fe*, HO NOMOJHHTENbHO Tpe-
6yeTcst BOCCTAHOBHTE/b T'MADPOKCHAAMHHTHAPOXJIODHA.

B nmocae;nee BpeMs NOSBHJMCH HHJMKATODHHE TAaJOUKH, Ha KO-
TOPBHIC TOHKHM CJIOGM HAHECCHH BLILIEYMOMSIHYTHE XHMHMKadHH. [Tamou-
KM OueHL y.106nm A paBoTel B moJdesbix ycaoBuax* [3.20].

* B CCCP npr npoBeJeHuH NOYBeHHO-MENHOPATHBHBIX H3BICKaHHM
co/lep)KaHHe JBYXBaJeHTHOIO JKeJe3a B TPYHTOBOH BOJAC ONpENeNsioT
KOJMYecTBeHI0 B MOJeBHX YCHOBHAX MNO HHTEHCHBHOCTH 06pasOBaHHsA
TypHOVJeBOlt CHHM ODH peakuMH HoHa F- ¢ ¢eppHUHAHHAOM Kajus
(kpaciasi KpoBfHasd  cosab). Peakuusi =~ NpOTeKaeT IO  cXeMe:
3Fc-+-2[Fe(CN)gl”'=Fes[Fe(CN)s]2 (Typubynesasi CHHB).

ComnocraBsicHue HHTEHCHBHOCTH OKPAacKH B HcclellyeMoi Ipobe ¢
OKpackoll CTaHAapTHHX pacTBOPOB (MM LBETOBHIX LIKaJ) NO3BOJNSAET
KOJMHuYeCTBeHHO OLEMHTb KOHHeHTpauuio Fe" B rpyHTOBOH BoAE. —
Mpum. pen.
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3.7.3. Onpepenetne pH

3unauennss pH Boan B NOJEBHIX YCJHOBUAX ONDEAENAIOT C NOMOUILIO HH-
JUKATOPHOR (JaKMyCOBOH) OyMard HJH CHEUHAJbHBIX HHIHKATOPHHX
najsouek. TounocTh omnpejeieHHii BIOJHE JROCTATOYHA JJA TPaKTHKH.
Beauunna pH xapaxkTepusyeT — KOHUEHTDALHIO HOHOB BOAOPOAA
(H-nonoB) B BOZe, T. €. MOKA3HBAET KHCIYIO, HEATPAIbHYIO HJIH IIe-
JIOUHy10 peaxuuto. Tax KAk KOHUEHTpAuMsi HOHOB BbipaxaerTcs KpaiHe
MaJBIMH 4HCJIAMH, TO HCIIOJMb3YIOT TIoKasaTenb pH -— oTpHEaTeJbHHH
JnorapudM KOHUEHTPAUHMH HOHOB Bogopoaa. CremoBaTesbHO:

pH1=1-10-1=1/10 r H/x;

pH2=1.10-2=1/100 r H/x;

pH3 =1:10-3 = 171000 r H/xa.
H T. A. 2o pH 14,

TIpu sToM pH<Z7 0603HauaeT RUCIYIO PEaKUHIO;
pH = 7 — uefirpanbHyio;
pH > 7 — wenounyio.

3.7.4. 3akniouetiHe 06 ONACHOCTM OTNOXEHHS OXPbl

OnacHocTb OTJIOXEHHS OXPH B ApEHaX B 3aBHCHMOCTH OT KHCJIOI HJH
wenouHoit peakuun (pH) u cozepxanus Fe” B Boze omnpenensioT
0o IKajJe B INpefenax  OT MaJOBEPOATHOR M0 OUYCHb  CHJbHOH
(raba. 3.12).

Tabauua 3.12, OnacHOCTb OTJNOXEHHS OXPH B APEHAX B 3aBHCHMOCTH
OT COREpPXKAaHHS B FPYHTOBLIX BOAAX ABYXBaJEHTHOTO
xese3a H Beanuusnl pH [2.8)

Conepxanue Fe'" , Mr/n

OnacHOCTL OTJI0XKEHHS
OXPhl B ApeHax

KHCaad peakUHus LIe/I0UId s peaKIusi
(pH<7) (pH>T7)*
<0,5 <1.0 MaunoBeposithas
0,5--1,0 1,0-3,0 Hesunauvrensuas
1,0-3,0 3,0—-6,0 Cpenuss
3,0—6,0 6,0-—-9,0 Boapmas
>6,0 >9,0 Ouenp Gosbumias

* ABTOP He NOACHSET, K KaKOMy BHAY ApeHaXka (N1aCTMaccOBOMY MJM TOHYap-
HOMY) OTHOCATCS AaHHBle pekoMcuaaunu., Bmecte ¢ teMm BHHHBOoamonumepom n
APYTHMH McCCJAeROoBaTeAbCKHMH opranmusalusaMu CCCP ycTaHOBJAEHO, YTO mJjaacTMac-
COBbie fIPEeHB! B GOJBLICH CTCMNCHH, 4eM TOHWapHBIE, MOABepXKeHbl 3aKyNopKe FHA-
POOKHCHIO 3Kesesa. [Jas NIaCTMacCOBBIX APEH KDHTHUECKOH sIBASIeTCsl KOHLEHTpa-
uuss Fe B rpyHTOBOit BOAe Gojee 3 Mr/a. B cBsisu ¢ TeM uro B PPl wupoko
TNPHMEHAIOTCA TOJUBUHH/IXJIODHAHLIE APEHbl, MOXHO CYHTATh, 9TO PEKOMEHAALMH
3TOA TaGAHLK CHPaBCAJAMBBEI IJ1aBHHIM 06pa30oM AJs NJAaCTMACCOBBLIX ApeH. Has
TORYAPHOTO ApeHaXka 3TH PCKOMCHAAUMH, NO-BHAHMOMY, CYLIECTBEHHO 3aBbILUEHDI,
ITOT BHA ApPEHaXKa MOXKET HOPMaJbHO (YHKLHOHHDPOBATE NMPH GOJICC BBICOKHX KOH-

uentpanpuax Fe'* (P. P. 3aknceabmad. MesHopallHa saGoJiouenunix rous HeuepHo-
3eMHoON 304t PCPCP). M., «Komocs, 1981, — Hpum. pen.
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3.8. COREPYXAHME COJIEA B MOY4BE
#“ BOAE

“Copepxkanue coslefi B NOYBE H BOAE OGHUHO ONDENEJSIOT TMyTeM H3Me-
. PeHHsl 3JeKTPOIPOBOLHOCTH.

OnpenesicH#e NPOBOAAT B BOAOHACHILIEHHOH MOYBEHHOA Nacre NpH
JIBOAHON BJIATOCMKOCTH (3amoJieHHe AHUCTHIMPOBAHHONR BOLOH) HJM B
pacteope cosefi (OpOCHTeNbHbHIE HJIH ApPeHaXKipe BOJAH) C IOMOIIbIO
DJIEKTPOAa M BOJbTMeTpa. B mpozaxe umeercs GoJbUIOE YHCIO PasHO-
06pasubiX Opu6GOpPOB, NpelHa3HAUEHHBIX IJIS MCIOJB3OBaHHA B Jaabopa-
TopHH (moakJioyeHHe K sJektpocetu). McemoapsyioTess TakKe npubopwr
Ha Gatapcsx Ajs paGoThbl B IOJEBHIX YCJIOBHSAX. DJEKTPONPOBOXUMOCTD
H3MepsioT B cuMeHcax (Cm). DJeKTponpoBOAMMOCTL — 3TO 0OpaTHas
BeJHYHHA 3JeKTPHYyeckoro compotusnenus (1 Cv=1/Om).

TIpu oueHkc 3acoNeHHHX M INEJOYHHX IOYB HOJNYYMJIA pPaclopoct-
paneHnc amepukanckas  khaaccubuxkaums  (US Salinmity Laboratory
Staff) [3.12] (ra6ax. 3.13).

Tabauna 3.13, OuneHKa 3a2CONEHHBIX MOYB B 3aBHCUMOCTH OT COIEPHAHHS
cogieil 1o 3JNEKTPONPOBORHMOCTH H COJNEYCTOHYHBOCTH
pacreunii [3.12]

Copep- daeKTpo-
JKaHHe TIpOBOAH~ YCTONYRBOCTL KYJABTYPHBIX
coned, MOCTB, Oucnka saconenna pacTeHH#t K 3aCOJIeHHIO
% MCM
<0,1 <2 TIpakruuecku coseii Bcee pacTeHus yCTOHUHMBH
HeT
0,1-0,3 24 Hesnauurensnoe Tlourn BCe
0,3—-0,5 4-8 Cpenee Tlepenocsimue conu (sumeHb,
caxapgas H  KopMoBasd
CBeKJIa, XJOMUYATHHK, PHC,
npoco, JAyK, (HHUROBas
najbMa, caxapHeifi TpocT-
HHK)
0,5—-1 8—16  Cumbnoe IlpeumymecTsenHo  coJeBbl-
HOCJIMBHE (rasoduThH)
>1 >16 QueHb CHJLHOE Toanko COJIEBHIHOCJIUBLIC

(TpaBwl, pasHOTpaBbe, Kyc-
TapHHUKU, AEPEBbs)

SJeKTpHUCCKAs NPOBOAHMOCTb SIBJACTCS BaXNBIM KPUTEDUEM TIPH:

— OLICHKE KayecTBa OPOCHTENbHON BOALI;

— ONmpele/elyH pacxojla BOABI B NDOLECCE BLIMBIBAHHA OOJeli H3
HOYBHI;

— THIpaBJIHYECKOM pacyeTe JApeHaxKa Ha opoulaeMbiX 3aCOJIEHHBX
3eMJIAX.

3.9. JTABOPATOPHbBIE METOAbI

Jlonoanntenbible Ja60paTOpHble MCTOAN  MOTYT 6LIThL NOJE3NB TNPH
NpOBESICHHH NPCABAPHTCNbHEIX H3LICKAHHH M HCCIEAOBAHHMI, paspeule-
HHH BO3HHKAIOMAX BONPOCOB HJAH, HaNPHMCP, TMPH BLISICHEHHH HEA0CTA-
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Tounoit 3Q(PeKTHBHOCTH JApDEHaXHHIX Meponpuatuii., B Takux cayvagx
Heo6X0AHMO 3HATh (U3MYECKHE H XHMHYECKHE CBOMACTBA MOYBH.

3.9.1. Jlabopartoptbie HccnenoBaHHA (PUIHUECKMX
CBOMCTB NOYBbLI

Cornacno cragpapry OPI DIN 19683, B nabopatopuu NpOBOIAT clle-
JAyiOllHe aHAMH3B HJIH ONpe1eJsIoT:

-— CHTOBHIH aHAJH3;

— CeJMMEHTAUHOHHHN (ZHCIIEPCHEI) aHaIu3;

— NJIOTHOCTb IIOYB B €CTECTBEHHOM CJIOXEHHH;

— nokasateap pF H pacnpejieneHne nopoBoro obbema;

— NPOHHLAEMOCTb B ROJOHACHIIEHHOM M HCHACBHIIEHHOM COCTOf-
HUH;

-— nabyxaHue NMOUBH U ee yCajKy;

— cTa6HIBHOCTL CTPYKTYPHI;

— XapaxkTep o0pa3oBaHUsA TPelHH.

3.9.2. JlaboparopHble XMMHUECKHE AaHANKM3bl NOYBbLI

B coorBetrctBun co craHzaproM ®PL DIN 19684 ofpasusl mouBbl,
a Takke BOABL U PACTCHUiI AHAJM3HPYIOT € LEJLI0 OMPCCHEHHs:

— OPraHUYecKoro ¥ MHUHEpajJbHOTO BEILeCTBa;

~—rymyca (C, N);

— TJIMHACTBIX MUHEpaloB;

— eMKOCTH 06MeHa;

— pH, norpe6HOCTH B H3BECTKOBAaHMM NOYBBI M YA06peHusix NpH
MeHOPaLHH;

— MHKDPO3JIEMEHTOB;

— BEINECTB, BPCAHLIX AJNS pACTEHHH;

— xKeneaa,
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4. CMnoCcosbbl APEHUPOBAHMA

4.1. TPYBYATBLIA OPEHAY

4.1.1. OG6wme cBefeHHn o TPyGUaTOM papeHaKe

Tpy6uaThiii ApEHaXX COCTOHT M3 CHCTeMH TPyO, YJAONKEHHHX B MNOYBY
0 TPHHSITOMY B MEJHODaTHBIOM CTPOHTENbCTBE CnOCoGY, — TaK Ha-
3pBAEMHX BCACHBAIOMUX* JApeH H coGupaTeieil, HJIH KOJJIEKTOPOB
(puc. 4.1). Jipesaxine TPyObl H3rOTOBJAIOT U3 O6OXKIKEHHOH IMHHH,
MJIACTMACCH (KECTKODO MOJUBHHUJIXJOPHAA) HJIH APYroro mORXOAsIIe-
ro mMatcpuana (cM. pasa. 8).

UYepes 3a30pH B CTHKaX, NPOpe3H- H APyrHe oTBepcTHS H306biTOY-
HHe NoYBeHHble BOJHB TIOCTYHAIOT B JAPEHH H CTEKAalOT II0 HHM K BCHO-
Morarte/bHOMY HJIM [JIABHOMY coGupaTenio (KOJNJIEKTOpbl NEPBOTo U BTO-
poro mopsaka). Yepea ycTbA KOJVICKTOPOB JpPEeHaXKHBIE BOAbLI IOCTyma-
10T B BONONPHEMHHK (KaHaJ, pydeii H T. IL).

Cpo6oanas noyseHlas Boja He BCACLIBAGTCH B ApPEHy, a TeueT K
JApeHe MO 3aKOHaM JBHXKEHHs THIPABJIHYECKOrO IOTOKA MO BO3JEHCT-
BHEM THIDOCTATHUECKONO JaBJeHus (cM. pasji. 5.1).

4.1.2. TMoppo6Hoctu o Tpy6uaTom ppenare

Bee apeHakHble JIMHHH, BeAyluHe B obuiece yCTbe, 06pasyioT caMocTosi-
TEJbHYIO APeHaXkHyo cexumio, OcyllaeMas HMH NOBEPXHOCThL HasblBaeT-
¢l cekTopHoit, I'MaBubifi coGupaTenp (KoJuIeKTOp) ©OHYHO pacmoJfa-
raercs Ha CaMHX HHM3KMX OTMETKax OCyHiaeMoro ydyactka, Halpumep
B TJockod MyJabme. Ero Tpacca onpeneiasier HalpaBJeHHe BCaChIBalo-
HMX JpeH MOImepek CKJOHA, MO4 YIVIOM K TOPH3OHTA/SM HJIH BIOJb
ckaoHa (cM. puc. 7.5).

YacTo OTKpbITHE KaHajbl 3aMEHSIOT  3aKPLITHIMH [POBOISIIHMH
JipeHaMH, KOTODEE B NIPOTHBOBEC ApPeHaM JpPYTrHX BUAOB HMeOT Ha3Ha-
yeHHe Ile NPHUHUMATb MOYBEHHYI0 BOAY, a4 JHIUL OTBOAHTL ee. IIpoBo-
Asilue JAPEHb! BLINOJHSAIOTCH BOTOHENPOMHHAEMBIMH (Ha MY(TOBBIX CO-
euHeHHsax). B 3ToM cayvae cielyer pyKOBOACTBOBATBCA BOJAHLIM 3a-
KononareapcTBOM (0oGOCHOBaHHe IOJYYeHHs paspelueHHS Ha 3akJio-
YeHHC BOJIONPHEMHHKOB B TpyOu). Ilpu smoM no.mken obecrneunBaThes

* TepMHH <«BCacHBAlOmas Apena», NPHHATHA B MelHOpaTHBHOR
Jquteparype ®PI, coorBerctByer ucnoisdyemomy B CCCP  TepMmuRy
«peryaupymowmas gpena». B TexuHuecKHX DYKOBOACTBAX IO NPOEKTHPO-
BaHHI0 OCYIIMTEJBHBIX CHCTEM M YyueGHofl MEJIHOpaTHBHOR JHTepaType
8 CCCP co6upatesnieM (3akpHITHM coGHpaTeneM) d9acTo Ha3BBAIOT
ApCHYy, CHAOXeHHYIO JpeHaXKHOH 3acHIKOM NOBHLICHHOH BOJONPOHH-
11aéMOCTH, TNIpCHa3HAUEHHYIO JJ1d IepeXBaTa IOBEPXHOCTHOTO CTOKA.
3aecb H pallec TEPMHH <«COGHpaTenb» sIBJAsSeTCS CHHOHHMOM TepMHHa
«KO.1IeKTop», — TMpHM, pen.

75



Puc. 4.1. Konaextop (1), scacupawoman (perynupyiowas) apena (2) u
nopyan apena (3). Tlocaenwas npHuHMaeT rpyntosuil NoToK co C¢KNO-
Ha ({) u oreoant ero [4.5].

MpOMYCK MAKCHMaJIbHBEIX PACYCTHHX TABOJIKOBLIX pPacxoaos, CJTEﬂ}'ET
‘BCRTAA VIHTHBATE ™ oﬁcmnrenbcmu, HTO 3AKJNYEHHE BOMOMPHEMHH-
wa B Tpyly TOJHOCTLI0 DPAIPYINAET CYWECTBOBABIIYK [0 STOMD SKO-
MOrHE} pyybA HAH KAHAMA W IHAYHTEALHO HIMEHAET DHW}KMGIIJ.HE JAaHA=
mwapt [4.8].

© Ilns nepexsaTa rpyNTORRIX BOJA HAH NOCTYMAKIHX DO CKACHY No-
HEPXNOCTHHIX. BOJ YCTPAHBAKWT noBue apenw™ (em. pue. 4.1 u 7.7).
Jlopuum apeHaM cAeLyeT npHAasaTte GOMBIIHE CEYEHHA NO CPABHEHHID
¢ ceYEHHEM OOLIYHLIX APCH Fﬂuamrp paBen wag Goaeme 8 cm), a gpe-
A3 HLe TpaHIIeH HALOD 3IANOMAHATE BOJOTMPOHHLIAEMMM MAaTEPHAJIOM AR
ofecneuenis NPOCAYHBANHA BOAE K Apenam (cm, pasa. 7.2). Jlosude
ApeHW OTBOAATCH B BﬂJ‘lﬂl‘l]}HeMHHK OT1EABHD,

Jlan ycTpoiicTha JIpeHAMA TEPPHTOPHH, NpeaHasHAYEHHEX NOQ HH-
WEHEPHEE COOPYHMERHA, CAVIKAT TE e NPHHIHOE, YT0 H I8 YCTpodicT-
Ba JoBEwHx gpes (cwm. pasg. 7.5).

Ecnn naoumank He HYMILAeTCH B OCYIIEHHH ,nPEHa}KHDﬁ I:II(.‘:'I'EHUE,
T0 }"".'TPSHBBFOT EHﬁD‘pCIIIHHE APEeHE, 3‘1‘!3 npexne BCOEND KACAeTCH nove
¥ BhXona POOLHHROE HA CHAODHAX HIH B KOMMHECTOR MECTHOCTH {EM.

;™ TepmuH «710BuaR ApeHa» MCNONL3Iyercs aetopoM nad oboaxave-
HHA DCeX ApCHAMHBX EWDYIHEHHE, HAMPpABALHHLIX HA NEpEXBAT KAk
TPYHTOBWX, TaKk H NOBEPXHOCTHRIX BOI. Cﬂmckaf&.ﬂhﬂﬂ, B KHHre HeT
mH{pdepeHUHAINE, KAK 3TO TNPHHATO B CcoBeTcKOM NHTEpATYPE, nepe-
XBATHREAWIMHY APCHAKHEY cmPymerrHﬁ Ha HaropHee, cayxamme 2I8
OTROOA HOBEPXHOCTHRXY BOO, H mﬁcmem-m JIOBYHE J:I.p&llhl [HJ]H KaHna-
M), NpelHa3HATEHNHC JJ9 NEPeXBara  (yacTHYHOre WA moanoro)
LpyRToBoro notTokd. — Mpewm. pen.
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pasa. 7.3.4). B raxux cayuasx GosbIIyio DOJb HIPalOT MpEABAPHTEINb-
HBle THApOreo/oruyeckHe HccaenoBaHHs (cM. pasia. 2.2 H 3.4). ToJabko
B pesyJbTare HCCJAEAOBAHHH MOXKHO MOJYYUTb HCUEPNHBAIONINE CBe-
JLeHHSl /IS IPOEKTHPOBAHHS (MecTOTIOIOXKeHHe, Pa3MepHl), a Taxkke A
pacdera 3KOHOMHYHOCTH BBIOODOYHOIO ApeHaxKa,

IloouepegHoe ocyuleHHe yYacTKOB — IPHMEHSETCS B TeX CJAydasx,
KOIZla BO3HHKaeT COMHEeHHe B IeJecOo0pa3sHOCTH YCTPOHCTBA CHCTE-
MAaTHYECKOrO JPeHa)a Ha BCell IJIOMmaiH.

[IpoextupoBanne H pacuer TpyOyaTroro papeHaxa moapo6HO pac-
CMOTPEHBl B MOCJeIYIOUUX TJaBax.

4.1.3. TlpuMeHeHne TpyGuaToro gpeHaka

Tpybuarhiil apeHa)k cJAyKHT NPEHMYUIECTBEHHO MAJsI OCYIIEHHS IIOYB
rpyHTOBOro nuTaus (cM. puc. 1.1). [aa mous, 3a6OJOYEHHBIX BEPXO-
BOJKOI, TpyOuarHlii japeHax NDHrogeH Jullb B Tex CJaydasX, Korga
BOLOYIIOD HAaXOAHMTCA Ha ray6uHe 50 cM u GoJiee OT NOBEPXHOCTH 3€M-
g (cM. pHe. 6.12). B nouBax, 3a60/104eHHBIX CBSI3aHHOH BOZOMH, TPyG-
YaTblil JAPEHAXK NOPUMEHSercs MONOJHHTENbHO K  GecTpyGuaToMy HpH
TMOANOYBEHHHIX MeJIHOpamUsX, KOrZa KOJHYeCTBO CpeIHENoJOBHX 0OCaj-
KOB TmpeBbilzaeT 600 MM, M [4Jag OCYIIeHHs IOHHIKEHHH MeCTHOCTH
(mpex1e Bcero oCHOBaHHI CKJOHOB).

4.2. BECTPYBUATBIM (KPOTOBbBIA) APEHAX
4.2.1. O6ume cBegeHun

Decrpy6uarhiil JgpeHaK, KOTOPbIi paHbIIEe HAa3biBaJH KPOTOBBIM HJH
3eMJISHBIM, — UPE3BLYAHHO 3KOHOMHYHBIH CIIOCOO ©OCYIICHHS  3eMeJb,
Ou 6pl1 H300peTeH U BIepBble NpuMeHer B Auriun. 3artem Gecrpybua-
THI J1peHax Obl1 YyCOBepIIEHCTBOBAH M cefiyac yCHelIHO HpPHMeHseTcs
BO MHOTHX CTpaHax Mupa.

B ®PT sTor BHA jgpeHaxka JO IOCJAEJHENO BpEeMeHH He Iprobped
TAKOTO 3HAYEHHS, KaKk B JAPYrHX crpanaX. CoBepIIEHHO HecHpaBejJH-
BO €ro HEepPeAKO pacCMaTPHBAlOT KaK BCIOMOTraTe/lbHbIE BHI ApeHaxa.
HNHorza HeompaBpaHHO OTZAIOT NpEANOYTEHHe MeHee 5GhGEKTHBHOMY
TpybuaToMy JIpeHaxKy.

Ha oCHOBaHHH MOJOXKHTENbHOrO ONbITA, HakomdenHoro B OPT n
npyrux crpanax, 8 1973 r. crangaprom ®PI' DIN 1185 Tepmun «kporo-
Bell gpeHax» 3aMeHeH Ha «OecTpybuathlil ApeHax» ITHM Ke CTaH-
ZapToM Oecrtpy6uarbhlii apeHak mpusHan sddexrnBubM cmocoGoMm ape-
HUDOBaHHs HapsiAy ¢ TpyGyaThIM.

Ha ocHoBamuH MNOJOXHTEJNbHOTO oOmbITA B pAfle COCEIHHX CTPaH
(Asctpus, UexocsoBaxusa, JOrocnasus W ap.) Oectpy6uareiil Apenax
€TaJ OJHHUM W3 IPH3HAHHBIX CHOCOGOB JAPEHHPOBAHHS H TOJHOCTHIO NMpH-
paBHeH K Tpy6uaroMy aperaxy. Ha TsXKeablX TIJHHHCTHIX H CYyIJIHHH-
CTHIX IIOYBAaX, a4 TaKXKe B CHJBHO pa3JoXHBIIMXCA Topdax Gecrpybua-
TBIl A PeHaXX 3HAuUNTe/IbHO GoJiee 3KOHOMHUeH M 3¢ PexkTHBeH IO cpaBHe-
HHIO ¢ OGLIYHEIM TpyOuateiM [4.7].

4.2.2. TMoppo6HocTn o GectpyGuaTom gpeHae

Becrpy6uaTeie ApeHH BHIOJHSIOTCS IPEHAXHHIM MJYTOM Ha He3HauH-
Te/bHOR rayGuHe M HeGOJbLIOM paccTOSHUH apyr or apyra. Hox npe-
HaXHOrO IJIyra, 3aKpelsieHHbli B BePTHKAJbHOM HJH CJErka HakJOHHOM
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Prc. 42. Tpoxnazka GectpySuatoli (kpotoBofi, semaancil) mpenw; on-
HOBPEMEHHO NPOHCXOAHT PHXACHMe novew [4.6],

MOJIOMEHHN, C PACHONOMEHHMM cChepeil pPHXAHTEAEM NPOTACKHBAETCH
B NOYBE TPAKTOPOM HAH KAMATHOR TArofl. 3a pHAANTENSM CAELYET KO-
uycoolpasuuit yuwspatens (puc. 4.2). Ilpu srom dopmupyerca Gec-
Tpyfuatan (3eMmAsnas, KpoTORan) ApeHd., B CHALHO PAINGHKHBIMXCA
GoAOTHHX nousax GecTpyGuaThe ApeHH YCTPaMBAKOT Takme myTeM dpe-
3epoBannA WAH HapeskH (pasn. 9.4).

B MHHepaibHEX NOYBAX BOIMOKHO COBMECTHOE NPHMEHEHHE Oec-
TpyGuaTtore W TpyGuaTtoro ApeHama, HIBECTHOrO NOA HA3BaHHEM KoOM-
CHHHPOBAHMOTO WAH NEPEKPECTHOrO ApeHama. DTOT BHI APEHANA CO-
CTOHT H3 TPYGUATHX ApeH, YAOMEHHBX M3 IHAYHTCALHOM PACCTORHHH
apyr or apyra (30—80 M) nol nNpAMBEM YTROM, K KOTOPEM yCTpaH-
BaT GectpyGuarkie OpeHs! HAa paccTosuMW 2 M Apyr ot apyra. Ilog-
KEmoyalT GectpyGuaTthie Apenn K TpyOYaTHM TNOCPEICTBOM XOPOLKG
(QHILTPYIOIIEr0 CAOR M3 rPABHS, XBOPOCTA M APYTHX BOAONPOHHIEE-
maéx zuarepnamn. YEARAWBAEMEX B JApPEHAMHYW Tpanwew (pHe. 4.3
H 8.12).

Tpet pauHoHAABHOM HCIOJL3OBAHHH  MeXanpamos GecTpy0uaTme
ApEeHH MOTYT MEPEceKaTh HECKOALKO TPYOUAaTHIX JpeH, HMemHX yBe-
AHYEHHEN AHAMETP B YAOGHEHRHWX B Xopowo ¢uaeTpyioituf caof. Ha
GONMOTHHX NOYBAX CHAEAYET NPELYCMATPHBATL OLHH OectpyGuartmii npe-
Ha®, noToMy 4re KoMmOuHauum ero ¢ Tpy0uaTeM mo chx nop Ousa
HeBoaMomHoR. OTaeneHLe (caMocTORTENbHBE)  yeThA  GecTpyOuaThix
OpeH 3AKPENAAKT ACPERAHHEMH OroflOBKAMH, NIACTMACCOBLIME Tpyla-
MH Ge3 Kaanasos W T. M. (oM, paap, 8.7).

JlnaMeTp yWHpHTENs NpH co3fanud GecTpyOuaTHX Aped molmen
COCTABAATH:

— Ha MEHepanbHuEX noysax B0—100 wmu:

— Ha GonorHEx mousax 120—200 mm {cw. ra 9).
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Puc. 43. KoMmOGuHHpoBaHHHI  ApeHax
[4.12]:

l — panpaBJeHue THArH; 2 — HOXK (CTanbHas NO-
Jloca TOJNMHKHOH 3 cM, 3aocTpeHHas crepelu);
3 — KpoToBaTeJb cevedHHeM 8 cM; 4 — YIIHDHTERb
B BuJe NPHUENHONK KOHYCcOO6pa3HOM GONBaHKH ce-
geHneM 10 cM; § — QHabTpylomuit caoit Had roH-
4apHBIMU TpyGaMu; 6§ — roH4apHasa TpyGa.

TloTpe6Hoe TAroBoe ycHJIHMe MPH HCHOJb30BAHHH JIETKHX KPOTOBHX
fUIyrOB CPaBHHTEJBHO HeBeJHKO. JlOCTaTOYHO MMETh TSIrayd MOIHO-
crtbio 38 kBt (50 a1, ¢) u Gosee, KOTOpHE PacHpOCTpaHeHH B HACTOS-
miee BpeMs B CelbCKOM XosaHcrBe. IlosTomy 6Gecrpy6uarbiii jpeHaxk
MoxeT OBbITb BBINOJNHEH CHJAAMH CAMHX CeJbCKHX XO35€B HJH MEeJHO-
PATUBHBIX TOBapHUIECTB.

Bectpy6uatelit npenax xopomo paGoraer, faxKe ecsH CTEHKH 3eM-
JIFHBIX JPEeH B 3HAUMTENbHOH CTeNeHH OGPYLIHJIHCh B De3yJbTaTe pPhbiX-
JleHHs] BEPXHHX H HHIKHHX CJIO€B IOYBH (cM. puc. 5.15).

4.2.3. TpumeHeHue GecTpyGuaToro gpeHara

BectpyOuaThiM JpeHakeM OCyWIalOT TNpeXJe BCEro MOUBH, COAEpkKa-
ue cBf3aiHylo Biaary. Takofl JpeHaxX yJAyulIaeT Takke CTPYKTYPY
£104BHL.

Corsiacio ©onHTY, HakolleHHOMy B BaBapuu, Ha pHcynke 4.4 moka-
3aHH TNpefelbl COCTABA MHHEPAMbHBIX IIOYB, NPHNOJHBIX AJA YCTpOii-
ctBa OGectpyGuartoro papenaxa [4.11]. B 3anaguoi Beurpum mocse
1965 r. okoio 20 THIC. ra 3eMeNb € HE3HAUHTEJbHHIM COIEPIKAHHEM
TJIMHBL, COTJIACHO DHUCYHKY 4.4, 3a60/10YEHHBIX CBA3aHHOH BOAOH, MeJHO-
DHPOBaHBl KOMOHHHPOBAaHHBIM (Tpy6uaThiM u GecTpybuartniM) ApeHa-
xKem [4.2, 4.17].

Bosotnbie mMOYBBI LO/IKHBI HMETh CTENEHb pasnoxenust topda H 5
u Gosee. a MHUHHMaJbHas IVIOTHOCTh JTOJKHA COOTBETCTBOBATL CPE[-
Hell IJIOTHOCTH NIOYBH B €CTECTBEHHOM CJOXeHHH (cM. pasz. 7.3.1).

@”:’b Puc. 4.4. Tlpegenn cocraBa Mu-
570[; HepaJbHLIX IIOYB JJS KPOTOBOLO
) npenaxa [4.11]:
60 U-—nbiab; SU —1ubap  necuaunas;
701 U — npiab  ranaucras;  SIU — nblas
604 necYaHO-IVIHHHCTAS; uL ~— CyrJIMHOK
4 nbleBaThift; #lL — CyTVIMHOK mnblJjena-
50 TO-ruHuCTRIN; #lSs — mecox nblieBaro-
CYIVIHRUCTHIN; Sul — cyrnuHOK necya-
401 HO-nbleBaThifl; fL — CYrIMHOK Iau-
J0 HHCThIH; T — ramHa  CYIVIMHHCTAS;
uS — necok nblieBaThlll; S — necok
20 o5 Lt S CYIMIMHUCTHIN, SL — cyrauHOK mnecya-
701 ' z ke HUCTHIA; $IL — CYTIMHOK NecuaHOo-TTH-
5{"[’151 . I HHuCTBI; S — mecok; S — IecoK IVn-

X X
T T T ) HHCTBIY; ST — FJIRHa ornecuaHeHHasi;
70 20 30 %0 50 60 70 (3’_/[]7[1{/0[2/0 T — ranua. Yepra mnan 6YXBoRt o3Ha-

yaeT <«TsXeJblfts, WTPHX Hafl OGYK-
06nacme npupMERERUS BOH — <JIGTKHAY .

B wxnpmobozo dpesama
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MMoupn, 3a60/0Y€HHHE  BEPXOBOAKON, MPHTOAHEL JJisi OCYWICHHS
GecTpy6uaTHIM JApEHAXKEM TOJbKO B TOM cJydae, ecli HX CBOHCTBa Ha
rJyOMHC JPCHHPOBAHMS AHANOTHUHH  CBOMCTBAM IOYB, 3200JNOYCHHBIX
cBA3anHON BOZOM.

Ha mnousax, 3a60:710YeHHBIX TDYHTOBBIMH  BOJaMH, CPOK CIyXKObl
6ecTpy6uaToro gpeHa)ka CHHKEH*.

4.3. FNYBOKOE PbIXNEHME

4.3.1. OB6uwme cBeneHUs

Tay6okoe prixJenne, corjacHo cranaapry ®PT, DIN 1185 npeicrasas-
er co60f 06paboTKy 3eMeJbHOTO YYacTKa PHIXJAWMM OpyaueM Ha ray-
6uny uc Mence 40 cM 6e3 oSopora nsacra. O6paboTka MExaHHYeCKH
VIOJIOTHEHHOTO BEPXHENO CJIOS TOUBLl (IJIYXKHOA INOAOLIBH, KOJEH, OC-
TaBiseMOil TPaHCHOPTHLIMH CPEACTBaMH, M T. I.) Ha raybuiy wmeHee
40 cm (puc. 4.5) He cuuraercs r1yGOKMM pHIXJcHHeM. B sTom cayuae
PEKOMECH/IyeTC TNPHUMEHATb JIONATOYHBIH MJIYr HJH A0NAaTOUHY0 6opo-
Hy, AByXbApycHHi  mayr (cM. pasa. 9.5 u 9.6) H aHajsoruuHbIE
opyaus.

Tay6okoe prixjcHHe Leecoofpas3Ho, ecaH TOYBHI

— VIVIOTHCHBl B pe3yJbTare TIeO0JIOrHYeCKHX IPOLCCCOB M HMEWT
IJOTHHIC CJIOH BHIBETPHBAHUS HAH OCAJOYHBLIE CAOH;

~—HMEIOT YIJIOTHCHHBIC TOPH3OHTHl BCJIENCTBHE NOYBEHHO-TEHETHYE-
CKHX Mpolleccos (HaNpuMep, TJIKMHHUCTLIE HJ/UIOBHAJNLHbIE DOPH3OHTHI).

B 3TuX mouBaX, IPCUMYIICCTBCHHO GOraThIX NHIJIEBATHIMH H OefHBIX
[JAHUCTHIMH  YaCTHIIAMH, OCAJIKH MPOCAUHBAIOTCA HA TAyGHHY OYEHB
Me.UICHHO. DTH IOYBbI CHJIBHO YIJIOTHEHH (cM. Taba. 3.2).

Takne OYBLI IPEHMyILIECTBEHHO HepeysJaxuens. OHH XapakTepH-
3yl0TCA HC3HAYUTEJLHOH 10Jeff KDYIOHBIX NOp, NMPOBOAAIIMX BO3AYX B
crnoco6ersylomux GhCTpOMy jpeHHpoBaHmio (cM. pasa. 2.4). Poct kop-
Heil B paccMaTpMBaeMbIX MOYBAX 3aTpyaler (cm. puc. 5.17).

Ecan npuMendts TpyOGuaTH ApeHax, KaK 3TO 4acTo JAeAasH palb-
me, TO KOPHH KYJbTYPHHX pacTeHHil HHTEHCHBHO NPOHH3BIBAIOT TO.bL-
KO DBIXJIYK NOYBEHHYIO TOJILY ApeHa’KHLIX 3aCHIOK, PacTHTCALHOCTbL B
3THX MCCTaX Tropas3fo OblllIHCe, YeM Ha ocTadbHoil wactu moas. [lo
HHTCHCHBHOCTH p43BHTHS DAaCTeHHH MOXHO J0CTaTOYHO TOUHO OlNpeie-
JHTb M HaHeCTH HA KapTy pacmo/oXcHHe TpybuaTeix apeH. Takuu o6-

* llemecooGpasHOCTb CTPOHTCABCTBA 6eCTPYOUATHX KPOTOBBIX Apel
B MHHEPANbHBIX NOUBAX ONpPCHAEJSAETCS HE TOJBKO HX TpPaHy.10OMeTpH-
YCCKHM COCTAaBOM, HO M TeHeTHYCCKHM THMOM 1104B H HX CTPYKTYpOil.
Uem BomonpouyHee CTPYKTypPa M BHIUE arperHpoBaHHOCTb IIOYB, TeM
NPOJOJKHTENbIeC CPOK CJAYXKOH KpPOTOBHIX JApCH, Jasl Ko.diuecTBeHHONE
OLEHKH TNPOROIKUTCIABHOCTH AEHCTBHS KPOTOBHIX JpPcH B MHHCPAJBHBIX
nouBax B CCCP ucnosbsyior cnoco6 ®. P. 3afigeanmana, no3BoJsio-
WHA CYAHTb O CPOKe JeHCTBHA 3CMJAHOH JAPEeHH 10 BOJONPOYHOCTIF
Maxpoarperatos pasmepoM 3—5 MM. KauecTBeHHas JHariocTHKa yc-
TOHYMBOCTH KPOTOBHIX JpeH BO3MOMKHA II0 MHKPOArperaTHOMYy COCTaBy
nous cnoco6om C. B. AcranoBa. MeTosin olipefiesenusi Cpoka acicTsHsS
KPOTOBHIX JPeH B MHHepaJbHHIX IIOYBaX OCBCUICHH B JHTeparype
(®. P. 3aiizeasmad. Mennopauus 3aGoaoucunsix nous Heucprosemuoil
3ol PCOCP. M, «Koaoc», 1981). — Mpum. pen.
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Puc. 4.5. Mexaunyeckoe YHJOTHEHHe BepX- J
pero caos mousk (crangapr ®PI' DIN
1185, auer. 1):

A — oflllee ynioTHelHe LaBlcHHeM H BHOpauueii:
B — YNAOTHEHHC CJ0s TO04Bbl ¥ 00pa’oBannc
AAYXKHOH 1OLOWBLI B Pe3yAbTaTe AABJCHHS HIH 4[] 4
CKOJIbXeHHsi, s pLIXJICHHsi YIJAOTHEUHOH 1ou-
BLI MPHMEHAIOT JAOMATOMHBIH M1YF, ABYXDSAPYCHB

20

aAYr U4 Apyrae opynHsi. 50 4
80 B
pasoM, CaMH  KyJbTYDHHE pacTeHHs i 1
I0Ka3HBaioT, uTo TpebyercAa NOAINOY- p | i i
BeHHAas MeJHOPAUHs HJH JONOJHHTEIb- i
HBli GecTpyOuarblil nperax [4.3] M e A
Croco6H  MOANOUBEHHOH Menmopa- A 5

UMM CHCTEMATHUCCKH HCCIEAYIOTCA ¢
1957 r., H B Hacroslllee BpeMs OHH paspafoTaHbl B TAKOH CTCNCHH, 4TO
BO3MOXKHO HX INMPOKOe mpuMcHeHHe [4.15. 4.11, 7.21].

4.3.2. MogpobHocTH O rNY60KOM phIXNEeHMH

B pesyabraTe BCNAIIKH M DPhLIXJIEHHS YBEJAMUHBAETCA /(08 KPYMHBIX
nop B NouBe (mepsuuHoe phixJenue). Boma ObicTpee NPOHHKaer B
NOYBy, yBC/IMYMBAETCA KOpHeoOHTacMas 30Ha, yayullaeTCs BO3AYLUIHBIL
M BOAHLIH peXHuM. PhixJoe cocrosiue NOYBE  cTabHJH3Hpyercd Iy-
TEeM XHMHUECKOro M GHOJOTHYCCKOTO BO3/1eHCTBHs (BTOPHUHOE phiXJe-
Hue).

Tnay6uHa poixJeHHs 3aBUCHT OT DPO.a NOYBH H IVIYOHHEI ee yIL1oT-
HeHHsl, YacTHYHO YIJIOTHEHHBle ¢J0d (POPH3OHTH) TakXKe ClIeiyeT phIX-
JHTDL, TO3TOMY HOpMaJbias rJy6uHa puiXJenns cocrabiaser 60—80 cm.

Paccrosnue MexXiy O60p03,1aMH 3aBHCHT OT IVIyOHHH pPHIXJIHA.
Bopo3jbsl Mo/KHB NEpeKpuiBaTL JApyr Apyra Ha raybune okoqao 30 cw
(puc. 4.6). ITostomy npu paGoucit ray6une 80 cv pabouas wwupuHa:
paBHa 75 oM.

dast rny6oKoro pHIXJeHHst MPUMEHSIIOT OPYAHsl C OJHO- WJIH MHOTO-
CTOeYHLIMH pabouHMH OpPraHaMi, C KeCTKHM HJH NOABHKHLIM Kpel-
JeHueM JjeMexoB puiXjutedeil (cM. pasi. 9.5).

Pasvepul, dopma, yroj HakJOHa H MOJIBUXKHOCTL PHXJHTeNefl oll--
peacasioT Buj M o6beM phixsdcHns, Uewm rayGxke H  cHJIbHee YIJIOT-
HCHA& MouBa, TCM KpPyNHee TOJM#CH ObITh JeMeX pbixJutens. B paGouem
NOJIOXKEHHH JleMeX JoJDKEH HMeTb HakJgoH 25—30° K ropH3oHTaJbHOIE
nsockoctu., Ilpu He6oabloM JrakJoHe JaeMex He3HAWHTEJbHO MOIHHMaer
nousy. KpyTo mocTaBieHHBIC JICMEXH IJIOXO DHIXJAT BeCb CJIOH IIOYBHL,.
HO 0COOEHHO TJOXO PHIXJAT TNOINOYBY, a TATOBOE YCHJHE IPH 3TOM
GoJbluOe,

[Torpe6Hoe TsroBoe ycuaHe 475 OPYAHT € NOABHMKHHIMH JeMeXxa-
MH MeHbLie, yeM A OpPyluit ¢ HenOABHXHHMH. Jlna 06GpabOTKH BHI--

Puc. 4.6. Tuay6una  puIXJIeHHs =
=08 Mm; paccroaHre ‘Mexi1y 60--
possavH puixaenua 0,7 M; raybuua
B3pbiXJeHHoro c¢aos nouse 0,3 w
(cranpapr ®PT DIN 1185, aucr 1).
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\COXIIEl MOYBH DHIXJHTENEM C HENOABHXKHHIM JIEMEXOM Tproyerca ry-
\CEHHYHHIN TPAKTOp C MABHraTe]eM MOIIHOCTbIO Gosee 75 kBt (Gonee
100 n. c).

YacTo 6miBaer HeoOGX01HMO H3BeCTKORaHuc. Bolipoc o ToM, caeayer
.JIH TIPOBOAMTb BHeCEHHe YHOOpeHHH, B TOM uHC/Je H Ha GoJbHIYIO TJIy-
6uHY, MOXHO PEWHTb TOJBKO IIOCJE NPOBEJeHHs arpOXMMHYECKOro aHa-
.u3a (cm. pasg. 3.9.2). Ilpu sToM cielyeT TaxkKe YUHTHLIBATH BO3MOXK-
HOCTb BHIMBIBAHHA NHMTaTeJbHHX BeLICCTB M3 NousH (eBTpodHpoBanke
BOJL).

Yenex puixacuus [4 11, 4.15, 7.21, 7.27] 3aBHCHT OT JAByX YycJO-
sHil:

- I0YBA J0JKHA OBITh AOCTATOYHO cyxoil. ToapKO B CyXofi mouse
OPMHPYIOTCA CTPYKTYPHHE arperath. Jlyuilie Bcero NPOBOJHTbL phiXJie-
HHE NOYBH cpady nocjae y60pku ypoxasn. Ha ywacTke, rae miaHupyercs
puIXiIeHune, uesecoofpasio BHCEBATh KJCBEPO-3JaKOBYIO cMech (6uono-
THYECKOE ocyllcHHe);

— NOCJde PHIXJEHHSI CJAGyeT OOXPausiTh CTPYKTypPy TOUBHL, T. e.
TIPOBOIMTh MEJKyK 06paboTKy mOYBLI, BHpPAllHBaTb DPACTEHHH ¢ TIay-
Gokoll KopueBoli cHcTeMoll (pamc H AP.) H NPOMEXYTOUYHHE KYJbTYDH,
JIPHMeHAATL T0YB0OOGPaBaTHBAIOIME OPYAMsA, N€ pPa3pyllaiollHEe CTPYK-
Typy nouBnl (MonatouHasi 60poHa H Ap.).

-4.3.3. TpumeHeHHe rny6oKoro poixneHus

Tay6okoe pLixJieHHe NPHMCHSCTCS TOJMbKO Ha IJIOTHLIX BSISKHX NoyBax,
3a6070UcHHBIX CBSI3aHHOH BOJXOH, H Ha OuYBax, 3a60JOYENHHIX BepXO-
BOJKOil, TPH 3aJeraHHH YIVIOTHeHHONO c¢Jjos (ropHsonra) Ha raybuHe
‘0,5 M uaAH MeHblle OT IIOBEDXHOCTH 3eMJIH (ICeBHOIVICiH, IeaocoJb
HT. L)

[Tpu cpenueromoBoM koJuyecTBe ocankos Gosee 600 MM u B To-
HHKCHHAX MeCTHOCTH (NpeXIe BCero y OCHOBAHHA CKJOHOB) HeoGXo-
JUMO JONOJIHKTEJbHO YKJ4aAHBath TPyOuaTHe ApeHH ¢ QHABTPYIOIUM
«cJIOBM WM YCTpaMBaTh  NOLOWAWIHIA  Kodofel (ummokep)  (cem.
Pa3n. 5.3 u 7.7). B Hekorophix cayyasx Tpebyercst KOMGHHHDOBaHNH
IpcHaX  (TpyGuaTwii-+GecrpyGuathii).

Ha pucynke 4.¢ mokasaHbl npeje-
7, JBH COCTaBa MHHEpPAJIbILIX TOUB, IIPH-

FOJHHX 1af Iay6oKOro PHIXJICHHA, CO-

gg" rJacHo ONHTY, ToJdydeHHoMy B Dasa-
v pru [4.11].

20 B cescproit yactt PPT no kanma-
60

407,60

Jg.”“ Puc. 4.7. OcuwoBHas ¥ MNoOrpaHHuHLE
204 Fsls 30Hbl IPHMCHENHSA TJ1yGOKOrO PhIXJEeHHT
7015 H4a MHHepasjbHHX mnousax [4.11]:
sl 7

S — uccok; uS — mecoK NeiAeBaTel; IS — me-

1
N on 2 o om om0 COK  CYTAHHHCTBIA; {S — 1leCOK TAUHHCTHIN;
70 2030 40 50 b 7050/]90% U — nblap; sU — nplab necuaHan; (U — nbiab
YA cyrauMHMCTas; SL — CcyrauHOK necYauucTuiil;
OcHobnasg pbracms npume- . ; : ¢
HL’ﬂlIﬂZﬂyiﬂ/mEow/ML’ﬁz/ﬂ uL — cyrauliok nbaeBaThift; fL — cyrauuok

. TIMHUCTBIN;, ST ~— rauda NOecuauuctasi; [T —
m?}?fggﬂ%llﬂl/ﬂfﬂﬂ/ﬂﬂ rauda cyraunucras; I — ranmHa. Yepra Han
NOCO POIANEAUS G6YKBOH 03HauaeT <TsOKeAblH», WUTPHX Hajl

6YKBOl — «TerKufls.
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THUECKHM YCJAOBHAM TIVyGOKOE DHIXJIEHHe MOXeT OHTh HCNOJb30BAHG
JINUIb BECbMd OrpanHviCHHO, Tak KaKk 3J4¢eCh neobGxoauMoe BHICYIIHBAHIC
MOMBHL RO IpayHUB BJAXKHOCTH HHXe CKATHIBAHHUA B MIHYp JOCTHraeT-
¢ Jauwb Tojbko 1—2 pasa B 10 ser* [4.13]. [lostomy B pauubX
yciaoBUAX TpyGuarbiii JApeHa’k NpHMeHseTcsi B KOMOHHAUHH ¢ KpOTO-
BHM (cM. pasz. 4.2).

4.4. TNYBOKAS BCMALUKA
4.41. O6ume cBefeHUA

T'ny6okas Benamka, coraaciio craniapry ®PI DIN 1183, mpeacrasais-
et coboii pa3paboTKy MOUYBCHHOH TOJUKH B TOPH3OHTAJNLHOM Hanpasac-
HHM na rayGuHy wmHiuEMyM 60 cv ¢ ofopoToM mJjacTa chCUHA.ILHOr
CKOHCTPYHPOBAHHLIM 0, THOJICMEIHLIM TIYyDOM.

B ccBepo-3ana;unoit wactu ®PT B Tevenue nocjeAHHX YCThipex ie-
caTHAeTHH Ha miomaiu cswie 180 THc. ra Meakmx 6os0T H 3aBojo-
YeHHHX 3€Mejb, NOJCTHJIAeMblX NeCKoM (THN TI0YB — IHOI30JHCTHIE B
NOJA30/MHCTO-T/IEEBHE WX TEPCTHOMIO-I/ICEBHE), NyTeM [My6oKOil Benall--
KX C NOABEMOM Ha MNOBEPXHOCTb nmecka c¢o34aHbl CMellalHo-necyalblie
nouBu (cMewanHo-necdyaHele KyJasTypu) [4.1, 9.5]. Hapsany c¢ Muoro-
YUCACHHLIME YCTOHYMBBIMH YCNICXaMM B HEKOTOPLIX OpHMepax ormeda-
I0TCSl TPaHUUL NpHMeHeHHs TJy6oKoH BCOAIUKH C NMOYBEHHO-THAPOJIOrH--
YyecKoit ToukM 3peHus (CM. pa3f. 54 u 7.8) [44].

B mnocreanne rombl maAyrd 148 rayOokoH BenallKM NPHMeEHSIHCD.
B NOPSAIKE ONbLITA Ha PAa3HYHBIX, HYXJAIOWHXCA B MEIHODAUHH MiHe--
panbHHX TNoyBaX, HanmpuMep Ha napalypos3emax, 0JHAKO J0CTAaTOYHOro:

* B Coserckom Cow3se riayGokoe phixjenne (oOHuHo Ha r.y6u-
HY =60 cM) Kak arpomejHopaTHBHHH INpPHeM, HalpaBJeHHHH Ha yC-
Kopeute BHYTPHIOYBEHHOrO CTOKa, MOJYYHJO ONpelieseHHOC pacnpo--
cTpaHeHHe. Ero a¢¢eKTHBHOCTb TECHO CBA3aHa ¢ OCoGeHHOCTAMH (H3H-
YeCKHX CBOHCTB IOYB, NPUYPOUEHHHX K IIODOJAM Da3HUHOro repessca.
Ecnau pHixJieHHe BHINOJHAIOT TPH OJAaronpHATHOH BJAAXKHOCTH (T. e.
TOrfa, KOrga IoYBa YTPAuMBaeT CHOCOOHOCTb CKATHIBATHCS B IUHYP)
O6/1aroNpHATHHIA arpoHOMHYeCKHH M MeJHODAaTHBHHEA 3ddekT MoXer
6HTh MOJMYyYEH HA IIOYBAX, NPHYPOYEHHHX K MODPEHHBIM, [OKPOBHHMW
JIECCOBHAHMHIM, NEPMCKHM M JAPYTHM CYIVIHHACTHIM ¥ TJMHHUCTHIM NOpO-
aM, K MaJOMOIIHKM  (JICBHOIVISAIHAIBHO-MOPEHHEM  OTJIOXKEHHAM.
BMmecre ¢ TeM Ha 03epHO-JeJHHKOBHX NOpPOJAAaX H, OCcOGeHHo, Ha JIeH-
TOYHHIX IVIHHAX TOJIOXKHTEJbHOC NOC]eJeliCTBHe DHIXJIEHHS BeCcbMa Orpa-
HHueHo — 1, pexe 2 ropma. Cjemgyer TakXke HMeTb BBHAY, 4TO Ha Io-
porax INepBOH TPyNIIHl B De3ysbTaTe JeHCTBHA CEMbCKOXO2AHCTBEHHHIX
MAlIHH TPOHCXOAHT YIJOTHEHHE BEPXHHX CJ0€B NOYBH B TOJaule 20—
50 cM, Torza Kak Goec. rayGokHe TOpH3OHTH — 50—80 cM  06buHO-
COXPaNsioT NOBHINEHHYIO BOLONPOHHUACMOCTb. B CBA3H ¢ 3THM Ha ocy-
LUCHHHX CYIVIMHHCTHX M IVIHHHCTHIX NOYBaX, NPHYDOYEHHHX K MOpeH-
HbIM (MEJKOKaMeHHCThM), TIOKPOBHHIM, [ePMCKHM CYIVIHHKaM H TJIHHAM
nanbosee peaccoobpasHo codyeTaTh penkoe TIyGOKoe MeNHOPATHBHOS
puixaeHHe Ha 70—80 cm (mo-BHAHMOMY, Heé dame 9eM OJHH pa3 B
5—6 set) c Gosce MeJKHM arpoHOMHYeCKMM pHiXJleHHeM (Ha r1yOHHY
10 50 cm). TlocnenHee MepONpPHATHE HOIXKHO NOBTOPATHCH uyepe3 Kax-
LHe 2—3 roxa nocde TOro, KakK BePXHHE FOPH3OHTH [OYBhHI BOCCTAHAB~
JMBAIOT CBOM HCXOAHHC ¢usHueckHe csoHcrsa. — IIpuM. pen.
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ONHTA HE OCHOBAHHH MHOTOAETHHX HCIBETAHWE, ocofenHo HAa nodsax TH-
na napalypo3cMon, enle Heé Hakonaeno [4.9].

FayGoxo BCnaxannse NOA3GAE MyCTOWER yH#e MHOrHe rogum ¢ ye-
NeXoM BOBACKAKTCA B KYALTYPY, NPHYCM CORAAHE XOPOIUKHE NAXOTHHE
YToAbA.

FayGokas Belawsad pesoMEHOyercs TaM, e B peaynbrare cwMe-
IUHBAHHA PA3AHYHEIX CeHeTHWecKHX choes (ropwsoTos) ofpasyerca na-
XOTHHA CAGH ¢ YCTORYHBLIMH HIHYCCKHMH CRORCTBAMH.

4.4.2. MNopgpobHoctu o rnyBokoi BCnalke

Ilpu rayGokoft Belalke TOPHIOHTAMBHHE CAOH NOYBH NOBOPAYHBAKTCA
#a 110—140° ¥ yCTAHABAMBAKTCA B HAKAOHHOM NOROKEHHH. 3T0 XOpo-
M) BHIHO HA Ppasanid0 oKpPAMIEHHBX CAOAX NOYBEHHEOTO npuqm.rm
(cpeTamii mecox W TeMHu TOpd) (puc. 4.8).

FayGokaa MenHOpPATHBHAA BCTANIKA MOMET BHRTOMHATLCA Ha ray-
Guuy ot G0 go 220 em. FayOHHA BCOAlUKH MHHEPANLHEIX NOYE A0 CHX
nop He npesmwana 150 em [9.5].

Ha prcysxe 49 nmoxazauwsl eCcTCCTECHHHA npoduik MEAKOro Bep-
xoporo Gosora, NOACTHAAEMOrO [ECHOM, M CDHTBETETHYHJLLLHrI THAEA b~
Hidfiz Npofuab noysw nocne rayGoxkofl BCNalKkH © OCHOBHLIMH - THOKE-
sareasmi. COOTHOWEHHE CHOEB NOYBL NMpR rAyGoKoH Bcnalwke, Hanph-
Mep TOpda H MECKA, AOVIARO COCTABAATL C YUETOM TVIOTHOCTH B &CTe-
CTEEHHOM caokenns or 2: 1 (cpenqesepumeTwii necox) no 1:2 (mea-
KosepHHCTHIT  mecok). DayGuna Goposim Ope BCN2WKE ONPENeaReTes
YRAZAHHEMY COOTHOWEHHAMK [cM. pa3n. 5.4 w 7.8).

Jlng MuHCPAABMEX TOMB COOTHOINEHHE CAOER (rOpH3ONTOB) TIpH
I'J!j.’ﬁﬂhllﬁ BCOAWKE pacCUHTHBAETCHA MO MenaeMOoMy COOTHOIEHHD Ma-

Puc. 4.8. Ipodnae nousw noche rayGoxof BeMAILKH NpPH CMENAHAO-
eaofinofl necaawofl Kynsrype Goaora.
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Puc. 4.9. Cxema ecrecTBeHHOro npogu/ss MOYBHI Ha BepXoBoM 06o-
Jore # npoduas nocsde ray6okoil BCOAIIKK TpH HEOOXOAHMOH riy-
GuHe OCyLIEHUS:

! — ectectBenunifi npodunn; 2 — npodunb raySoxol Benamk,

TEpHAJIOB B HOBOM mnaxoTHOM cioe. COrjacHO ONBITHHIM AaHHBIM, HO-
BBII MaXOTHDII CJI0ff AOJMKEH COAEPKATH!

— Ha TJIMHHCTBLIX TOYBaX TIJMHH Menee 359% (mo macce);

— Ha TBUIEBATHIX noYBax rautbl Gojee 20%:;

— 1a NMecuYaHO-TJIMHUCTHIX CMecsIX nbliy MeHee 150,

MeponpustiusmM no rayGokolf BCHallKe BCerja MOJKHB OpeillecT-
‘BOBAThL TUIATe/IbHbie NOUBEHHO-MENHOpATHBHBIE  HCCJAEAOBaHUst  (CM.
pasi. 2 u 3), OPH 3TOM iKeJaTeJbHO COTPYJIHHYECTBO NMOYBOBE/IOB.

WMmetoTes nayru jist raAy0OKOTO pHIXJEHHSI C JKeCTKHM KpemJeHH-
.eM pa0ouero opraHa, a Takxe ¢ FMJApPaB/JIHYECKUM YCTPOHCTBOM A/1s pe-
ryJupoBaHus 3arjy6ieHusi pabouero opraHa B npoliecce pabotul, Illm-
‘PUHA MJIYKHOII OOpPO3ABI HOMKHA COCTABJATL OKOMO 23 r/y6uHE BCrall-
ki, ['ny6oKy1o BCnallKy TNPOH3BOAAT TOJBKO OPH cyxoH moroge. Pac-
[NaxXHBAEMbIC CJIOM JOJIKHbLI JIe¥ATh Bbllle YPOBHSI TPYHTOBLIX BOJI.

Ha ropdanukax cpennuil JeTHHNl ypOBeHb CTOSIHMA Bojbl B KaHaJje
JoJkeH OHTb He MmeHee ueM Ha 20 cM HHXKe TIYGHHBI MIYAKHOR Mojoll-
BH ¢ vyeTOM ocafiku Topda (cM, pasa. 7.3 u 7.8).

[Torpe6GHoe TAropoe ycu/ue 3aBHCUT OT NOYBH H rJyGHHH BChall-
xu. Heobxo1umast momHocTh ApHratens konebserca or 75 go 300 kBt
u Gonee (100—400 a1, c).

Tocne rayBokoit Bcnamku TpeGyercss MIAHHPOBKA TOBEPXHOCTH
yuactka. [locnenyomyio o6LMHYIO BCHAWKY M GOPOHOBAHHE TPOBOIST
DONEPEK HanpaBjeHHd TIAyGoKo# BCHAIIKM M o6si3aTenbHo INpH CyXoil
Torofe. YZ0ODEHHS BHOCAT B COOTBETCTBHH C PE3YJLTATAMH ArpOXH-
MHMYECKHX aHanu30B (CM. pasa. 3.9.2).

4.4.3. TipumeHeHMe rny6oOKoOM BCnalKK

Corsiacio ONBITY, HaKOIJIEHHOMY B TeMeHHe IECATHJeTHI B CeBeps-3a-
naanoft wacth O®PT, raybokas Bcnamka ua TopdsHHKAX peKOMeHAY-
€TCs TIpH CAeVIOMNX YCIOBHAX:
— MollHoCTh Topda B cpepHeMm MeHee 1,2 M, MaxkcuMym 1,5 M;
— TOP( COJEDIKHUT MaNo IPEBECHHLI M HMEET KHC/IYIO PeaKIHIO;
— NOATOYBA COJEPXKHUT MaJO IVIHHEL, NBEJIH K KaMmHeH, B MeJKoaep-
HHCTOM TNeCKe dYacTHll BejuumHoil MeHee 0,02 MM He 6Gosee 129 mno
Macce [4.4];
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— Ha TOpQAHHX nOYBaX, OOOralleHHHX H3BECTLIO M 230TOM (Hu-
apnuele GoJoTa), MAaXOTHLIT CJOH HE AO/KEeH colepxarh Topd, Uere
IOCTUrAIOT CO3AaRHeM Necuanoro HokpbiTa [4.10].

Fny6okylo Benaluky Ha MHNEpaJbHEX MoYBaX, IO ONBLITHEIM AaH-
HBIM, MOMHO IIPHMEHHTh:

— Ha MWOA30JAX ¢ OpPTWTeHHOM, CC/IH DBHINAXHBaerci Ha MNOBEPX-
f10CTb YILIOTHEHRBI TOPH3OHT B;

—'Ha mecuanbix 6yposeMax, €CJH BCIeJACTBHE YIMyOJerHs NaxoT-
Horo cnost (mciee 60 cM) ypeaduuBaercs KopHeoOHTaeMast ToaAWld B
NoJieBasi BAAroeMKoCTh;

— na papabypo3eMax ¢ NJIOXOH BOJIONPOHHIAEMOCTLIO HLIIOBHAL-
HLIX NOPU3OHTOB M CKJOHHOCTBIO K 3AHJCHHIO H 3DO3HH;

— {12 aJaIOBHAJbHBX CYTJHHKAX, NMOJACTIIaeMBIX NCCKOM.

4.4.4. Bcnauwxa ¢ nepemeliMBaHUEM

lonnaunckas «deHoBasi KyJbTypa», Hayalo NpHMeEHeHHA KOTOpod OT-
HocAT ellle K 16-My croJieTHlo, ¥ MJjolajb KOTOPOH B HacTosilliee Bpe-
Mg pocturaer 100 toic. ra, TpeGyer NpHMEHEHHA COBPeMeHHHIX MeXa-
HE3MOB ANt CO3JAaHHsi JOCTATOYHO MOLIHOI'O [ECYaHOTo NOKpHTHA (OT
10 no 15 cM) 0pH CpPABHHTEJNbHO MaJlOM COJepXKaHHH TryMyca B MNoY-
BEHHOM CJI0e,

B 1962 r. B pesyibrare NPOBeNeHHBIX ONBITOB ObLI CO3MaH Tak
Ha3bIBAEMBIHl IJYr-CMECHTENb ¢ TMAPABJANHYECKH PEryJHPYeMoil rayOuHoi
(no 1,8 M) mnorpyxenns pabowero opraua. Ilpm paboTe 5Toro nayra
MoxeT GHTb yBCJAHUEHA MOLIHOCTL MECYANOro MOKPHITHS H TeM CaMbM
CHI/KEHO COJlepKaHHE TyMyca TNPH coXpaHeHud 6GOratoro IHTaTeJbHBI-
My BeUIECTBAMH NAXOTHOTO CJIOs.

Ilo cpapHeHnio ¢ NAyroM Aaa ray6okoil penamkd (oM. pasa. 4.4
10 4.4.3) saTpaTel Ha npou3sojacTBO pabor mo o6paGoTke 3eMesb INay-
rOM-CMeCHTEJEeM COOTBCTCTBEHHO HHXKe, KPOMe TOro, OTHALaeT Heo6Xo-
AMMOCTh B IJIAHHPOBOUHEIX pabGorax. C 1966 r. ormewaercs 3HauHTENb-
HOoe TNOBLIIIEHHE YPOXAHHOCTH Kaprodels, caxaphoil cBeKJH H 3epPHO-
BHX Ha 3eMJaX, 06paGoTaHHBIX IAyrom-cMecureneM [4.16].

4.5. CTOMMOCTDb AIPEHAXKA

OnHcalHble cNOCOGH YCTpOficTBAa JApeHa)Xa pas3IHIAOTCd HE TOJMbKO
XapakTepoM INpHMeHeHHd H 3((PEKTHBHOCTBIO, HO INpEXKIE BCErO CTOM-
MocTeio. ITokasaTenplio, COOTHOIIGHHE CTOMMOCTH PAa3iMUHHX Cnoco6oB
JpeHaxa Ha [CeBJOIJIeCBLIX NOYBAX BO3BHIUEHHOCTH Dfidenn [4.14].
Pasnble BHAN JipeHAXKa UMEIOT CAELYIOUIME CPOKH CyKOL:

TPpyOYaTHi ApeHaXx . . . . . . . . . 30 Jjer
KOMOHHHpOBaHHHII ApeHax . . . . . . . 15—30 »
ray6okoe pHiXJewwe . . . . . . . . . l0—15 »
rayGokas Benalka (MuHepasbHHe Tousk) . . . 15—30 »

IMockosbky rnocaepeicTBre ray60Koro PHIX/IeHUSi COCTaBJsET
10 xer, 310 MeponprATHe B OTJAHYHE OT TPy6YaTOro APeHa:a, CPOK
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<cnyk6u koroporo 30 Jjer, NpoBOJAT B TeueHHe TPeX AecATHIETHH eile
2 pasa, HJH Bcero 3 pasa*,

CpaBuenne 3aTpaT nokashnBaeT G6O/bLUIYIO SKOHOMHUecKyio 3dpdex-
THBHOCTL KOMOHHMpoBanHoro (6ecrpy6uyatoro+1pybuartoro) ppeHamxa.
Oua cocrasasier ot 40 po 50% mno cpasuenuio € APyTHMH crnocobamu
JApcHaxKa B aHaJIOI‘H‘IIIb'IX YCJIOBHAX (B JAHHOM c¢Jaydae IiceBaOr/ieeBbie
IOYBLL, IO MEXaHHYeCKOMY COCTaBy  OT [LIICBATHIX  CYIJIHHKOB [0
TJHH).

Ha mnoacrunaeMunx neckamu Hersy6oKHx Topdax, rnpeobiagaiollinx
B ceBepo-3anaznHoit yacru ®PI, raybokas Becnallka MoXeT 3aMEHUTh
CHCTOMaTHYeCKHil Tpy6uaTthit apeHaX** (cM. pasi. 5.6).

Iiybokylo BCHamKy ManoMOUIHOrO  TOPMSAHHKE, MOACTHIAEMOIO
cyriuHKoM (SL—T), ucxojgs H3 HMEIOIIETOCS OTPHLATENLHOro ONHITA,
a TaKXe TI'HIPOJIOTHYECKHX JAHHHX, NPOBOAMTL HelesecooGpasuo (CM.
pasi. 5.4).

B rabamite 4.1 npuBefieHs CPexHHE CyMMapHBIE 3aTpaTH AJas pas-
JHUHBIX cnoCOGOB Jpenaxa.

Tabanua 4.1. CpenHue cymmapHble 3aTpaThl gas Pa3sHbLIX cnoco6os
npenaxa (1980)

3aTpaThl,
CnocoG speHaxa Mapku ®PT TIpuMeuanue
Ha |l ra
6oJibLIHe
TpyGuareui apenax 1500 go 3000 Paccrosmua Mexay Apelavu
MaJbie
BectpyGuarnit spe- 300 po 500 Be3 Tpy6uarhix KOJJIEKTOPOB
HaxX Go.1blne
KomOruHpOBaH- 1800 no 3500 Paccrosng Mexay Ko.JI1eKTO-
Hbllf JpeHaX pamu
MaJble
TnyGokoe prixaciie 400 po 600  Puixsenue
500 XuMHYCCKHE MeHopaluu
10 m
1200 no 2600 I'ay6una Benamku
22 m
TnyGokan Benamka 1400 mo 2000 XmMmuueckne Meamopauun  (H3-

BECTKOBAHHE)
300 oo 800  TliauupoBka

Ha rnowmorpamme (puc. 4.10) noxkasanel jJiHHa gpeH Ha 1 ra (Jse-
Baf IUKaJa), PACCTOSHUA MeXAYy JAPeHaMH M 3arpatrh Ha | M jpen
(upasas 1ukaaa). Paccrodlius MeX1y ApellavH H 3atpaTii na CTpOH-

* Cpok CayXOH KPOTOBHX JpPeH B CHCTCMaXx KOMOGHHHDOBaHHOIO
ApeHa)Ka ONpPcAc/asercs He TOJMbKO 3TOi ofulefl pekoMmengaiuei, Ho
npeXjie Bcero ToH AeACTBHTENbHOH YCTOHYMBOCTBIO 3CMJAHKX Apei,
KoTopas B KaXJOM KOHKDeTHOM CJydYae MAOMKHa OHTb YCT4HOBJIEHA
aHaJUTHYECKH M KOJIHYeCTBEHHO (CM. NpHMeyaHhe K crp. 83) npH BH-
‘TOJINCHHH TIOYBEHIO-MEAHOpPAaTHBIHNX H3bickanui. — IpaM. pen.

** B maHHOM cayvae peub HACT o0 TLIyGoKof Bcmamike Topsnbix
nmous Ha ¢oHe [eifcTBywOel OTKpuroill cerH. — [pum. pen.
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Mpea M Puc. 4.10. Homorpamma asa onpenené-

20007 5 HHA oOmeil NMpPOTSXKEHHOCTH ApDeH H 3a-
6 Mapiujed, TPaT Ha HX CTPOHTC/ILCTRO.
15001+ 5000
8 4000 Mapnu/m
1 S0 ¥ TenpcrBo Apenaxa BHIMH M3 CpeAHeli
-%glmy 2500 % wKajgn. C NOMOUIBIO HOMOrpaMMH B
sl e, {000 24 GONMBIIMHCTBE CAyYaeB OHCTDPO 1 AOCTa-
wi, —~-~4000 % TO%HO TOYHO ONPENeNAloT  HCKOMBlE
P ~. T4 BenHYHHHL
s} 20 %ﬂ B I npumep.
- ~. |16 Jlano: paccrosHus MeXAy [peHa-
4O 25 6~ w Mu a=40 M, 3arTpaTu Ha YCTPOHCTBO
n T npexaxa 2 mapkn OPI Ha | m.
oy 6“(429 m 2 Onpepenuts:
2504 " " 1) mauny gpenaxa ma 1 ra. Ha
. 200 ;g JeBofl wKae naxonnm — 2560 M;
: 50 g 2) croumocTb ApeHaxa Ha 1 ra.
0 [;Z us COe,L‘LHHﬂil C NOMOWbIO JIMHEHKH — HIH
190 lj AMTH HalileHHHe Ha npaBoll H JeBofi
j% i IIKaJaX TOYKH, B MeCTe IiepeceueHHs
watios cpeaueii mwkanas uwnTaem — 500 mapox.
Il npamep.

Jano: paccrosiins Mexay apeHaMu a=11 M, 3arpaTh Ha ycrpofi-
cTBO ApeHaxa 1,55 Mapkm Ha | M.

Omnpenenurs:

1) anuny apeHaxa Ha | ra. Ha nesoli wkase naxofum — 910 ™
(Touno 909 m);

2) croumocTs B Mapkax Ha 1 ra. CoenmHdas nafijicHHbE TOYKH Je-
BOH ¥ MNpaBoil IOKaj B TOYKE CEYeHHs] HA cpelHell UiKane, YHTaeM —
1410 mapok (TouHo 1409 Mapok).
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5. AEMCTBME APEHAXA

Jlio6oit gpenax jpocraTouHo 3hdexTHBeH JMIL B TOM clydae, ecan
HMeeTCs  YAOBJETBOPHTE/BHLIN, NOCTOAHHO JeACTBYIOUME BOXONPHEM-
Huk. Ec/aM HeT ecTeCTBEHHOI0 BOJAONPHEMHHKA, IIpefyCMaTpHBAIOT jpe-
HaXKHBIe HACOCHme crauuu (cM. pasa. 7.1).

BofonpHeMHHRH ~ HYXKJAIOTCS B CHCTEMaTHueCcKoM yxoAe (cMm.
pasa. 10).

51. TPYBYATBHIA APEHAX

JIpeHs MOryT NpHHHMATb TONBKO BOAY, HaXOAAUYWCs B CBOGOAHO-TO-
IBHXKHOM COCTOSIHHM (TPYMTOBLIE BOZXbB, BEPXOBOLKA), 3aMOJHAMOIIYIY
nOpoBOe INPOCTPAHCTBO, T. €. [/ YCNEIIHONO  JAPeHHPOBaHHA IOYBa
AonKHAa GHTb B QOCTATOUHON CTENEHH BOXONpOHHuaemoll (k;==6 cM/cyT
coraacno tabamue 3.9).

JlBH:XeHHe BOAH B APEHHPYeMOH mouBe s IVa3a HesameTHo. ITo-
BHAMMOMY, NO3TOMY [OSBJSJINCL MHOTOYHMCJeHHBIe TEODHH MOCTYyIJIe-
HHA BOAH B BHIE TIPYHTOBOro IOMOKA K JApeHe. DTH TEOPHH MOXKHO
OGHAPYXHTb M B pAlE COBPEMEHHBbIX H3JAaHUI.

MHorounc/ieHHbe HCCIeIOBAHMA Ha MOAENIX H B Harype, Mnpose-
nennple B @PT u gpyrux cTpamax B NocCjaefiHue neCATHAETHS, yOemwu-
TeNBHO NOKa3aju CYIECTBOBAHHE TeYeHHsS BOABI K ApeHe.

5.1.1. JuHuu TOKA M NHMHMM PAaBHOro Hanopa BOAbl
B NoyBax rpyHToBoro 3abonauuBaHus

TeopeTHYeCKH YCTAHOBJAEGHHBIE 3aBUCHMOCTH, ONpeJeNfiolHe 3aKOHO-
MEpHOCTH ABHIKEHHS BOjJb B IIOYBE, HIpalOT BaXHyHO pOJb OPH BH-
BEJEHHH HOBHX (OPMYJ AJMs pacyeTa pPAacCTOSIHHIT MeXAy KaHaJaMmu
HJH IPeHAaMH BMECTO CTapblX 3MOHPHYECKHX.

Jns onncaHusl NOTOKAa IPYHTOBHIX BOJ INIPH JAMHHADHOM IOCTOSIH-
HOM TeYeHHM NPHMEHHM 3akoH ¢uabrpaumm HapcH. C yderom ycaoBmik
HeNpepLIBHOCTH TI'PYHTOBOH NOTOK MOXHO paccuHtath no Auddeperun-
ajpHOMY ypasHexmio Jlamnaca. CymectByer  ¢opMajiibHOE CXOACTBO
JBHIKEHHS] TPYHTOBLIX BOJ NPH €1MHOI BOJONPOHHIIAGMOCTH IIOUBHI CO
CNOKOMHBIM 3JIEKTPHUECKHM TOTOKOM NOCTOSHHOR TEeNIONPOBOAHOCThIO,
nocTostHHON auddysuell. 3aKOHOMEPHOCTH ABUIKEHHSI IPYHTOBOrO MOTO-
Ka OHIH NPOBEpeHH MHOTOYHCJEHHBIMH HCIBITAHASIMH Ha MOYBEHHBIX M
aHaJIOTOBHX MOJensx.

lBa MCOHITaHHS Ha MOZEasX (B AUIMKE C HeCKOM C (DPOHTAILHON
CTEKJISTHHOH cTeHKoH) moKasanan (puc. 5.1) B CTAMOHAPHBIX YCHOBHIX
(NpHTOK — OTTOK) ¢ NMOMOINBIO KPACKH, pacnpefiesleHHOH no IOBEpX-
HOCTH, PajuajbHEE JHHHH TPYHTOBOrO NOTOKAa ©OT HOBEPXHOCTH 3eM-
au X apede [5.14]. DTH AuHuM OTPaXKalOT BJHMAHHE BOLOHEINpPOHHHAE-
MOro, pacnoJIoXXerHOro moj papeHoii ciost mousw (puc. 5.1,7]) Ha xa-
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Pue. 5.1, Hefictere TpyGuaToro
JPCHAKEA NPH HCNBITAHHH Ha MO~
Aensx B oAUlMHe ¢ neckoM. JIH-
HHH ToEa okpamenw [5.14]:
BEEPEY — Gea BOACHETPOHHIACKOE0
£LA0R  MONBEL Mﬂ:ljl’—lumﬂlk'l‘.lpﬂl'l-
naeMeR cioll pa raySuee SpeMmpos
BAHHA.

paxTep Teuenwn. Eeonw Takoro
CJI0A HET, TO BOAA NPOXOAHT MO
HHIKEPACTOMOMEHHEM CAOAM
nousn non apencii (pwe. 5.1, 7).
TeopeTuueckn paccyHTAHHEE JH-
HHH TOKA rpafHuecKy CONOCTaR-
JNAMKHCE ¢ JHHHAMH TOKA, NOAYy-
YEHHHMH NpH HCNETAHEAX ~ HA
Monensx. Ony oxasanues nopof-
HbiMK (puc. 5.2).

[Ipy nonesHx  MenNHTARHAX
Ha MLEIOMETPAX M3 MECTHOrD
OCTHBHHHAXAODPHAA, yCTaHOBACH-
HHX HA pPa3HHX PAacCTOAHHAX OT
ApeH H pasHux rayGuHax, ¢ no-
MOWEI  WIEKTPHYECKHX MEPHHX
SOHACE OMPEAEIAIOT HANOP TPyH- |
TOBHX BOJ B pasHHC CPOKH,

Uncnopnie 3HAYCHHE OUCHHBAKWTCA rpadBveckn A8 Ka¥aoro cpo-
K2 HIMEPeHHS M KamAOoro paszpesa mecthoctH. Ha HuMHHX TOouxax
NBE3CMETPOR YHEA3HWBAKT HANOP CPYHTOBHX BOA B MHAMHMETpPAX, ne-
PECYMTAHHET HA YCOOBHA NAOCKOCTH WIMEPEHHS, H 3aTCEM NPOBONAT
AMHHH PABHEX HaNOpOB (AMEHH CHAPOAHNAMHYECKOH CETHEHM), COOTBET-
creyioipe 25, 50 wan 100 Mm manopa (rpasment norenumana). B co-
OTBETCTBHHM € MOTeHLHAMLHON TeopHeR JHHHM TOKA BHPHCOBRBAKT My-
TeM nOAGOPa HX HANPARAEHHA, NEPNCHAHKYARPHCIO K SEBHNOTERUHANL-
HEM JTHHEAM,

Ha pucynke 5.3 npeacrasiens pesysJbTaTe A48 ronuapnoro Tpyd-
YAaTOro JApeHAXa B NepHOA MOCAE BHNALEHHA HHTEHCHEHHX OCAJIKOB.
FuapoaunaMpveckas CeTEa OUEHL HANOMMHAET HANPABICHHA NOTOKOR,
npencTanneyHnX Ha pHeynkax 5.1 w 5.2, Tpexgprepnoe NOHHMEHRHE
YPOBHA CPYHTOBRX BON NpuMEpHO Ha 25 cM COCTBETCTBYCT NpOMYCK-

1
Pue. 5.2. CpapreHne pacqeTHHX W OxpalleHHuX aunuil Toxa [5.14]:

I =— TeopeTHNecKNe AHHaM ToKa (Kpyra Anonsona) phg E=mos g Mmoo Je e
CHpaennuy NHnuf Toka; J— CcOMNa © EPACKLIHM DBELLECTDOM; § = NOBEPXHOCTE
FPYUTODMX BOn; § — AUenHaH NODEPXHOCTE MECTHOCTH.



ogmMmMeEmK U

A G conwmuys e
8
<X

+  Huwcnue movky myy6ox nee3omempol
oo [Ipednonacaemsi€ nuruy moxa EpyHmassx 807
X7 NoBepxnocms zpyrmobetx 8od
— 1700 fuwun gabuozo #anopa epynmobsnx 804

Puc. 5.3. JIuuw papHOro Hanopa rpyHTOBHX BOJ M JIHHHH TOKa, HO-
NyucHHBC B Pe3yJbTATe NMBE3OMETPUYCCKHX H3MEPEHHH Mexiy Tpy6ua-
TEIMA JPeHAMH:

A — mecTa npoBefleHdsl H3MeDeRHIl; /5 — ILIOCKOCTb INPOBCHEHHA uaMmepenul; B —
AHCBHAfA MOBCPXHOCTh; [ — roHYapas Tpybunatas apcHa; A ~— BOAOHCIPOHHLLAEMBbI {1
cnofi; E — necyaHpll NOACTUNAIOIWHUHA CIOH.

HOH cnocoBHOCTA JpcHaxa., B faHHOM Cllyyae HMEeT MeCTO HeycTalo-
BHBILEECH JBHXKEeHue BOAb (OTTOK GoJblle NPHTOKA), UTO XapakKTepHO
LI KaKIOH OCYLIHTeAnHOH cucteMul, Monyap croka (¢)=0,54 a/c-ra.
Buausnue ray6uEn 3aJieraHHsi BOJOHCIPOHMIIAEMOTO CJI0S NMOUBHL MOXa-
3aHo Ha pHCyHKe 5.4, PaccTosiHHS MCKAY APEHAMH pacCUUTAHBL (cm.
pasj. 6.3) [Js ycTaHOBHMBIICrocs TOKA NpPH CAMHON (8BIcOKO) BOAO-
NIPOHHILAEMOCTH MOUBEl, HalOpe TPYHTOBHIX BOA Haj APCHOM 05 M
coe ctoka 7 mu/cyT. Jas 64Jpllel HArasAHOCTH BCPTHKANbHBIA Mac-
wtab pucyHka ysesuuer B 10 pas.
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Puc. 5.4. Bunsinume rayGuusl 3aj€TallAs  _ Jperd
BOJOHENPOHHILACMOI0 CJ0f NOYBH Ha

./
paccTosiHHe MeXJY ApeHaMH: %

1 — BojoHenponunaemMoro cjaos Hetr; /I — so-

JOHENPOHHUILAEMLIT Cilofi Ha rayGuHe | M Hu- j"
XKe apenbl; I/I — Bojouenporuulaevnift caoi
Ha TIJy6HHe YKJIaAKH ApeHbl; I — MOBepX-
HOCTL 3CMJH; 2 — 3¢pKaJo TPYHTOBLIX BOJX;
3

3 — nMuHH TOKa TPYHTOBHIX BOX.

Ha rpaduke I pucynka B.4 pac-
CMOTPCH Cllyuall, KOrjla JApeHH Jexar
B MOLIHOM CJIOe BOJIOTIPOHHLAEMOR moyu-
BH, HampuMcp B  NOHMeHHOH Touse
[leCYaHO-rpaBUiHOR  Teppackl ¢ BHICO-
KHM ypoBHEM TPYHTOBHX BoA. Boio-
HCIPOHUIIACMOTO CJIOA INOUBLL HET, HJIH
"oH 3ajeraeT OuYeHb rayfoko (5 M H
6onee HHKC Apensl). B padHOM cay-
Yac JOCTATOYHO DPacCCTOSTHHS MCXKAY
ApeHamu (a) nmopsiika 50 w.

Ha rpapukc 11 umvectCcss BOJOYMOp TPYHTOBHX BOA Ha Tiybune
1 v Huxe apeft. Paccrosinus Mexay apenav#a pasHel 30 M. Eciu BOXO-
HeNpOHUNACMLIT Cl0f 3ajeraer na raybuie pacniofioXeHHs Jxped (rpa-
¢dux III), AAsg MouB € BEpPXOBOAKOH DACCTOAHHA MeX/]y ApeHaMH Co-
KpamaTed a0 15 M.

5.1.2. MouBbl, nepeyBnaxHeHHbie CBA3aHHOW BOMOM

B nousax, 3aGojouenieix CBA3aNHOR Boaoit (mJoXas BOONMPOHHIAE-
MocTh, ky<<6 cM/cyT), TpyGuaThle APeHH MOryT paboTaTh TOJIBKO B
TeX CJydyasix, KOTia COOHPAIOLIAsiCA Ha TOBEPXHOCTH H3OHITOUNA BOAA
6rICTPO TpoOcavuBaeTcs BHH3. [N 9TOro 3achHinKa B ApelaXHHX TpaH-
mesx moJXKua Ouirb BOJONMPOHHUACMOH B TCUEHHC SKCIJIyaTallHH JApe-
Haxa (puc. 5.5).

Pa6ora jpeHnl HemocpeiaCTRCHHO 3aBHCHT OT BOJIONDONHIIAEMOCTH:
pacnonoxelnnol Hag ucit nouBn (Taba. 5.1).

Tabauna 5.1. dddekTHBHOCTL ApPeH B 3aBUCHMOCTH
OT BOAOMPOHHLAEMOCTH MOYBHI

BOAONPOHHIACMOCThL CJOS [IOYBHI,
PACIIOJIONEHHOIO BbILUC (HA JIpCH

DddekTHBHOCTL Apen

oleHKa BOAONPOIHU- Kos(dunnens
HaeMOCTH dboapTpanuuu,
cM/cyT

Oucub Magas Merice 1 Manas g0 megocratounoir
Maaasn 1—10 OrpatiHuenHas
Cpenuss 10—40 YMepennas
Xopowas 40—100 Xopouwag
Quenb xopolunas Boaee 100 Oueny xopouas
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Puc. 5.5. JlefictBue TpyS4aToro
JipeHaxka B BOJONpPOHHLAEMOMR
nouse [5.9]:

1 — BO/LONPOHRUAEMDIH MaxXoTHBIH
cia0H; 2 — BOJOHCHNPOHHIAeMble TIOPH-

// 30HTHI.
(4

Ha Takux nousax omHOnO TPyBGuaToro ApeHa)Ka HEJOCTATOYHO; Le-
Jlecoo6pa3Ho MpHMeHATH GecTpy6uaTHii ApeHaxk B KoMOunanuu ¢ TpyG-
wyathiM (CM. pasll. 4.2), 0cOGeHHO eCJH, HCXOJS H3 MOYBEHHO-MeNHopa-
THBHHIX YCJIOBHA, He TpebycTcs NOJANOYBeHHAs McJHOpauust (CM. pasi.
43 u 4.4).

Ecan mousbl, 3a60JI0YeHHEIE BepXOBOJAKON MJH CBSA3aHIOH BOMIOH,
yxe ocCylleHH Maslo3pdeKTuBHEIM B AaHHOM cjydae TPyGuaThiM mgpe-
‘HakKeM, TO OcyllellHe MOxKeT GHIThb YCHJIEHO MNOCJeAyIOmUM YCTpPOHCT-
BoM GecTpybuatoro npeHaxa (cm. pasn. 4.2 uw 5.2).

a

5.1.3. Mocrynnenue BoAbl B ApeHaXHylo TPy6Y

Tlpn kBaanGUUUPOBAHHOM BEAEHHH JpeHaXKHHX paboT (MpuMeleHHe
JIPeHaXKHBIX MallHH TOJBKO Ha BEICOXUIMX IOYBAaX) MOXKHO pacCYHTHI-
BaTh Ha JOCTAaTOUHYIO BONOMPOHHIAeMOCTh 3aCHINKH JAPEHaXKHHX TpaH-
weii. Bosa moctynaer B JApeHaxHylo Tpy6y nO pajuaJIbHHIM HalipaBblle-
HUAM.

ConpoTHBicHHe UPOEMKHOBEHHIO BOJH B [peHaXHue TPYOGH 3aBHCHT
-OT BOAOMPOHHMILAEMOCTH NMOYBH H Pa3MeDOB BOAOBNYCKHHIX OTBEPCTHH
TpyO, COOTBCTCTBEHNO NMOBLIUIACTCH HJIH NOHHKAETCA yPOBEHb IPYHTOBHIX
BOJ y ApeHH {pHc. 5.6).

Ecan npu paspaboTKe JpeHaXHHIX TpaHilell TPY6H 3acHmaloT
BJAXKHOH, PA3PLIXJICHHOH (ppe3epHBIM 3eMJepOiiHBIM OpYyJAHeM MOYBOM C
MOHO3eDHHCTOH CTPYKTYDOH, KOTOpas, COrJacHO GOJIBLIOMY OMNBITY
‘[6.8, 5.9, 5.21], nouTu BoloOHenmpoHulaeMa, TO BOAA, NOCTyMNaOUIAs
CcOOKy WJH CBepXy, He NPOHHKAeT HJH C TPYLOM INPOHHKAeT B Jpe-
‘HaxKHbie TPyOel. DTa BOAa O6GLIUNO 3aCTAHBAETCH Yy CTEHOK APEHAMKHBIX
Tpy6 (puc. 5.7). Ilocnennee Xapakrepno AJaf TOHKONECYAHRX H CO-
JepXKAMHUX MHOTO NBUIM TOYB, a TaKXKe AMg GOJOT ¢ CHILHO pa3sJfo-
xusmumest topdom, [penaxkuee GHABTPH 20CTaTOYHO 3(QEKTUBHH
TOALKO B TOM CJyuae, ec/iH OHM WMEIOT 60Jblnoii o0beM. JIIs nNoBHI-
feHusi 3GGeKTHBHOCTH PaboThl BCell JApeHaXKHOH CHCTeMBl HEOOXOIMMO
TPaHIURIO 3aCLINATh XOPOLIO BHICYUIEHHOW HOYBOIL.

TIT T T

Puc. 5.6. Kone6anuuss  yposHs

TPYHTOBHX BOL B 3aBHCHMOCTH

OT CONPOTHBJENHS HA BXOA B . ~ = e
JpCHaXHyIo TpyOy. T~ -
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Tabauua 5.2. PeayabTarnl nmoyBeHHO-THAPOJOTHYECKHX TMOJEBBIX
HcCneaoBannil apeH, yJaoMmeHHbIX OecrpanimeiinbiM
- APEHOYKAAAUMKOM H APEHOYKAAAUHKOM
Ha TpanieeKomaTese C DeXYIHM LENHBM paGounm
OpraHoM, B MblieBaThix MAMHHCTBIX FPYHTAX (Mapumu c yn-—
JIOTHEHHHM BOAOHENDOHHILA6MHIM CJ108M INOJNOYBHL)

Crioco6bl BBITOJAHEHHS 1pCHAkKa
EfurHna
Tloneerlie H3MepeHHSA H3MepeHHs
GecTpaHIIeHbI I TpaHeRHLIH
Bricota rpyHTOBHIX BOA cM 63 - 76
B CepeflMHe FPANKH HalX
JApeHoi
Hanop rpyuToBnx BOJ ¥ » 14 26
JIPEeHEl
ConpoTtuBneHne Hanopy Kr/cm3 4—6 1-2
ConpoTHBJIEHAE CHABHIY » Cpeanee — 0,5 Quenp Manoe —:
0,2—0,1
IlouBennass miara B ma- pF Cpensce —  Ouenp Masoe —
XOTHOM CJioe 3,0—2,6 22—14
(BnaxHbi) (MOKpLLT)
KoHcucTenuuss maxoTHOTO JKecTruit Masrkuit
caos J1aCTHYHLLH
Cocrosiape 1aXO0THOrO ¥YnoBnersopu- Cpeanee
clost TeJsblIO€

B nmpexHHe fecATH/ETHS ApeHaxKHHe TPYOH YKJA[ABIBaJH BPYUHYIO:
M IOCTYIUICHHC BOJW B JApeHH NpPOHCXoauao Occmpensitcteenso. [Ipu
5TOM BbIHHMaeMas NpH pa3paboTKe TpaHIlefi MouBa B 3HAYHTENLHOM-
CTeNeHH COXDaHsJIa CBOIO CTPYKTYpY.

B cBSI3M € MHTEHCUBHBIM NpPHMEHEHHEM [IPEHAXHHIX MALIHH MNDH-
HeOJaronpUATHHX MOYBEHHBIX W MONOJHBIX YCJAOBHAX H HCMOJAb30Ba-
HHH HOBHIX THNOB JIpeHaKHLIX TPy6 K (QuIALTpOB mnpobiema NPHTOKa:
BOJABI K JIpeHaM Ccralja akTyaJbHOH Pud coemy
H MHOrOKPaTHO HCC/ie/ioBajlach Ha
MoflesIIX H B TNOJCBHX  YCIOBHAX l
[5.8, 5.9, 5.25].

C 1970 r. 8 ®PI' moayuuiu
NOBCeMeCTHOe, BCE YBeJHyHBaloIce-
csl pacnpocTpaHeHHe GecTpaHlieii-
HHe [PEHAXHBHC MalMHE  (CM.
pasn. 9.3.2), KOTOpHe, COMIacHO
pucysky 9.1, Moryr WHPOKO mpHMe-
HATBCA Ha MOYBAX caMOil pa3noob-
pasHol BJAXHOCTH B OTJUYHE OT
TPaHUEHHEIX JpeHaXKUbX MAUKH C
pexymuM LenHuM pa6GouyuM opra-

Puc. 5.7. Jleficrene ApcHH TIpH HU3-
KOA  BOZONPOHHIAEMOCTH 3aCHIIKH
ILpeHaxHo# TpaHwen [5.9]:

I — 3acninka; 2 — ppenaxknasa Tpy6a,




#oM, CpaBHuTesbHHE HOYBEHHO-THAPOJIOrHYeCKHe HCIBHITAHHS NPOBeJeHBI
‘B NOJEBBLIX YycJaoBHAX 3uMmoit 1977/78 r. Ha Mapmwax ¢ yMJIOTHEHHBRIM
BOJIOHETIPOHKIIAeMEM cJoeM H3 meieBaTofl ravee. B 1972 r. Ha co-
-ce/lHeM Yy4YacTKe C AaHaJOTHYHBIMH YCJIOBHSMH IIPOH3BOIMJACHE YKJIAJKa
JAPeHaxka MallHHAMH ¢ peXXyluM nenHuiM pabouum opranoM u GecTpaH-
HIe/iHEIMKA JAPeHaKHEIMK MallMHaMH. Pe3yJbTaTel HCHHTAHHI INpuBeje-
#ul B Tabauupe 5.2.

Ha 3Tofi Tsizkeslofi M 4YyBCTBHTeNLHOH MapluieBoii Mmouse Tpy6GuaThi
JApeHax, YJOXeHHBIi OecTpaHWeHHHM Ccrmoco6oM, HMeeT Jaydlyl 3¢-
4peKTHBHOCTb 1O CDABHEHHIO C JApPEHaXeM, YJOMXKEeHHbHIM TpaHUIeHHOH
IPeHaXKHOH MalUMHOH ¢ peXxymuM NenHeiM paGousM opraHoM. as
OKOHYATeJbHOH OLEHKH 0O00HX cnoco60B YKJAAAKH JpeHaxa OTCYTCTBY-
IOT JaHHble HCCJIefOBaHUI Ha APYruUX IMOYBAX.

Pucynok 9.14 nossosser cyaute 06 sddexkrusnocTH GecTpaHLIel-
‘HBIX JIPEHAXHBIX MAIIMH ¢ HOXoM V-06pasnoii uan Y-o6pa3Hoil ¢opMEL

CxeMa mNpHTOKa IPyHTOBHX BOJ K IJIACTMACCOBHIM H TOHYAPHBIM
JpeHaXHHM Tpy0aM B 3aBHCHMOCTH OT PACIOJIOXKEHHS BXOAHHIX OTBep-
‘cTHH IIOKa3aHa Ha pHCyHKe 5.8.

BononponunaeMocTs UMeIOIHXCS B NMPOAAXKe NPeHaxXHHX TPy6 H3
TMONUBUHHAXNOPHAA C TO(pPHPOBAHHBIMU CTEHKAMH 3aBHCHT OT nepdo-
pauuu Tpy6 (puc. 5.9). UYem Goabuie cyMMapHas IIOIWAAL BOLOBMYCK-
HBIX OTBEPCTHH IDEHAXHBIX TPyO, TeM BHIIE HX BOJONPOHHIIAEMOCTS.

Cornacno rtabaune 8.4, mepdopupopaHHbe ApeHakHble TPYOH HMe-
10T nepgopanmio or 1,5% npu yskux measx Ao 3,29% mJomain HOBepX-
HOCTH NpY LIHPOKUX LIENFX.

CompoTupJiene NOCTYNJeHNi0 BOAL B JpeHaXHylo TpyGy chara-
€TCS Y3 palHalJbHOTO CONMPOTHBJEHHS (cM. puc. 6.5), KoTopoe AOCTH-
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Puc. 58. Iocrynnenne sogm B ape- Puc. 5.9. Bogonpounnae-
HaKHyl0 ronuapuyio tpy6y (A) mTpy- MOCTb ro(pHpOBAHHEIX Jpe-

oy u3 I1BX (5). Haxueix tpy6 uz [IBX B 3a-
BHCHMOCTH OT HX mnepdopa-
uun [5.16].
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Puc. 5.10. Cronnenne NHASBATHX SacTHI (CEETAME MECTO HA PUCHHKE)
Y cTeHok npenameEuX Tpy6 (yeeauweno & § pas) [5.29].

raeT MagcuMyma sGapin Tpy0Ge, M CONPOTHBIEHHS CamMod Tgyﬁu. Io-
CAENHEE 3ZEHCHT APEXIC Boero oT uucia pagop Wenei s [IBX-tpyGax
M OT 33a30p0R B CTHKAX roHdapHux Tpyl. ConpoTHEAGHHE HA BXOL B
SHAYNTEALRON CTeMEHH 3EBHCHT OT (POPME BOAOBNYCKHHX  OTBEDCTHIL
lMpn paswolt cymMmmaprofi ponoBnyckHON MAGIIAOH CONPOTHEACHHE TeM
MEeHBLIE, HEM YANlE M paBHOMEpPHCE pAaCTIONOMENH OTBEPCTHA Ha no-
BEPXHOCTH CTEHOK TpyGR.

Onpesenneman cpoficTBaMy noupe ©o6aacTh BXOoza BOAH B JApe-
HaXHYw TpyGy npepcTaBnfer cofof PanHalLHYI 30HY © PagHycOM,
paekuy 2—4 pagHycaM TpyGHL.

lomwapree TPYGH NO CPABHEHWID € NAACTMACCOBLMH PABHOrD AMa-
METPA © WENEBWMH HAH NEpHOPHPOBAHHEIMHE KPYTAHME OTBEPCTHAMH
OHASHBAKT 3HAUHTeNLRO GOMbluee CONPOTHRMAEHHE HA BXOJA B HHMX Ape-
HamHEX poa [5.29].

CropocTh TEUEHHA BOIM, NOCTYNAWILNER B TpyOuaTwe APEHL, Bod-
pactaer sOARIH BOJOBMYCKHWX OTBEPCTHI, TPHYEM 0o KpafM  BOLG-
BNYCKHHX OTEEPCTHR cHALHCE, HeM nocepeaune. [lostomy B MuHepasnn-
HHX DOYRAX C HEYCTORYHBOR CTPYRTYPOR BOIMOXHO HHTEHCHEHOE 3a-
HAEHEE NOAOCTH ApeH MensuafiuuMy 9acTHUaMi.

E noupax ¢ pgocraTouHO YCTORYHBON CTPYETYpoli B pesyisTate
GHCTPO MPOXOARIIEre NEPBHYHOD 3aHJEHHA APEH OOGPA3YeTCs BOKPYT
wan BOamsk TpyOE ECTECTEEHHHA NOYBeHHMA (QHABTP 38 CYET CODTH-
POBEN NOYBEHHHEX 9aCTHI, MO HX rpaHyJOMeTPHYECKOMy CoCTany (pHc.
5.10, cacea). Ha mousax ¢ weycroftnuBofi crpyetypol (Meixuii necok,
MBI HAKOMACHHE MEMKMX WACTHY (BTOPHYHOC 3aWfenue) MpescTanisn-
er Goawuylo onachoets. B gannoM caydae PEKOMEHIYETCH yCTPaWBaTh
ApeHaKHEE GrAnTpE (oM. pasp. 8.3).

B pesynprate BoHOCE M3 nOYBH MEAbYallHX SacTHI CONPOTHBIE-
HHe HAa BX01 BOAL B ApeHAXHWe TPYGH  3HAYHTENRHO YMEHBILIAETCR
[5.29]. XoTa sHHOC MEAKHX 9acTHI W3 TMOYBW H COIA&ET B Hell my-
CTOTH, NPOHHEHOBEHHME 3THX YACTHU B BOAOEMYCKHHE OTBEPCTHR Jpé-
Hammoli Tpy0n MOMeT WACTHOHO M NONHOCTHIO HX GAOKHPOBATE,
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Puc. 5.11. Jlunus pasuoro Hamopa (/) u Junuu TOXKa (2) Boal K
apenaxkHoil Tpy6e ¢ Ipenaxknbiv GUALTpOM (4egwild epaguk) 1 6e3
buabtpa (npaswii epagux) [5.25].

/ Aperomtnas mpyoa

¢ punempnm

Puc. 5.12. Cogcpxanue BOgH H BO31yxa B JpeHakHOM (HJIbTPe H3
KOKOCOBOTO BOJIOKHA NPH YacCTHUYNOM 3aMOjIHEHMH BOAON JPeHa’kHOH

Tpy6r [5.7].
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Puc. 5.13. JluHun paBHOro Hamopa H JIMHHM TOK2
BOJLI TpH YaCTHYHOM 3aNOJHCHHH JpeHaxuofi Tpy-
6n1 ¢ apenaxuuiM ¢uabTpom M 6e3 mero [5.7]:

| — MUHUSA TOKa BOAMLI; 2 — JIHHHA DAaBHOTO Hamopa BONbI;
3 — ypoReHb TPYHTOBLIX BOJA; 4 — DHJIbLTD.

BCJIEICTBHC Yero BO3DPAacTaeT CONMPOTHBJCHHE HX [1a BXOJ BOALL. 3To-
MYy TpCNATCTBYIOT ApeHaxHble Gunbtpe (puc. 5.10, cnpasa).

Pacyerst moxasamm, 9ro mpH ToduiuHe GuibTpos Goslee 5 MM He
HabJo 1aeTCsT 3HAYHTENBHOrO COKPAlCHHS COMPOTHBJEHHS HAa BXOJ B
apeny [5.22]. Dr1a BeaHYHHA M3 MPAKTHYECKUX COOGpaKeHHA He JOJMK-
Ha TNpHHEMaTLeA Mebbuie., JlpcHaXXuwifi QHABTD HMeCT 3HAYHTENBHO
60.1pInHIT cymMMapHblii 06beM NOp 110 CPaBHCHUIO ¢ MHUHCPAJLHBIMH I0Y-
Bavu. B apeuaxxHoM QuILTpe COKpamaercsi CKOPOCTb TeYEHHS H BJIEKY-
was cuaa BOIel [D.7], mpuToX BoOjB K Tpybc obJecrdaercs, TaK Kak
OH 1e KOHUCHTPHPYCTCH, KaK NMPH «poJsiof» apenaxnoit Tpy6e u3 I1BX,
y BXOIHBIX oTBepcTHit maomwainio 10—20 cm?/mor. M, a paccpegoTo-
Yell Ha TMOBCPXHOCTH MOp (uiabTpa miomaj eilo ceuifiie 1600 cm?/mor., M
{puc. 5.11).

Banelv sBJseTCS YCTaHOBJEHHC JOJMM  KpPymHox mop (6osee
50 MKM) apeHaKHOTO GuJbTPA. Y OGHIYHBIX JpeHaXKHHX (HABTPOB
3Ta BCJUWHHA BO MHAOro pa3 Godelle, YeM y MHIepaJbHBIX oY (CM.
puc. 8.13). B smuyHoil Mo:icaM 1aa Ja6OpaTOPHLIX HCC/IEOBaHuUi Jpe-
HLL C03]1a10TCs yCa0BHSL ce pabGoThl IPH 4aCTHOM 3amoJIHCHHH, YTO CO-
OTBeTCTBYeT Haub0JCe HYACTLIM CJIyyasM SKCIlIyaTauWH JpcHaxa —
€B0601HOMY ype3y BOAH B jApena)kHOM GUJBTpe u APEHaXKHoii TpyGe.
B kpynHomopucToM IpeHa<HoM (HJIbTPE C€03aK0TC  YCJAOBHS OTHO-
UIeHHA COTCP/KAaNUA BOIW K BO3AYXY, OTJHYHbE OT aHAJOTHYHBIX OT-
HOIIEHHIT B novse (puc. 5.12).
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ar Puc,

3 ! 5.14. PeayantaTn u3-
= ? MCPEHHS B HOJEBHX YCJIO-
X 80F /7/ BHAX COUPOTHBJCHHS Ha BX0J
= g B Ipenbl 1IpH Pa3snoil IUPHHE
= 60t BOIOIPONYCKHBLIX  OTBCPCTHI
= (ueneit):

=

) I — niacTMaccoBrule TPYOLL ¢ 1IPo-
= 40+ HOJLHBIMH  LIEJAMH; J — L1aCT-
= MaccoBbie TPyOLI ¢ nolepculbiMu
= nleaaMu: 3 — nadcTvaccosuie rod-
I 20F pUpORalHLIC TPYOLI: 4 — APCHAN-
§ ’ Hible TOHuUapHuolc THDYOLL, Y.J10XKeti-

HLlC  BPYUHYWO: 5 — APCHaXihie
| rokvMaphnie  TPYGH,  VIAOKCHHDE

. ‘ . :
P 1 MalHHol  Ha  Jeurtownyio  TOA-

g ”’[l ”’ﬁ /,Z’ /’b Z’” KJ1aAKYy.

Wupuna weneu, MM

Jpenakuvie (GHAbTPLL HMEIOT 3HAUHTENLHO GOJBIIYIO BOIOMPOHH-
HaeMocCTh MO CpaBHCHHIO ¢ MouYRoit (cM. pasia. 2.3 u 8.3). Tlostomy Bo-
Ja B jpcHaxnoM  ¢uibTpe TeueT K BOAOBIYCKHOMYy OTBePCTHIO fpe-
HaXNoi TpyOul ¢ MCHBLIUMMH MOTEpsAMM Hamopa MO cPaBleuulo ¢ ipe-
Hax 1ol TpyGoit 6e3 dHabTpa.

Ipn paGote jpenaxHoll TPYOHI 1I0JIHLIM CeMCHHEM BO.1a B JIpeHaK-
Hbli  QHJIBTD nMOCTYyHACT HHTCHCHBHEE, YeM NDH He3anojucHHOI ape-
Haxinoi Tpybe (puc. 5.13). Boia mocTymaer B 3aBHCHMOCIH OT CTe-
neny 3amoJienHs cHU3Y Wam ¢ Gokos TpyGul. Ilpu Hesamoanennoii npe-
HaXHO# Tpybe JMHMH TOKA KOHLEHTPHDPYIOTCH IMepei BO.LOBIYCKHBIMH
OTBePCTHSIMH, MeHee 3aloJHeHHRMH BogoH, OAarojaps ueMy BO3IHKa-
10T JOTOAHATCAbHLIC TOTEPH HANopa.

JBa KputepHs onpeicasioT 3(dexTHBNOCTE PaboTH IpeHaXKHBIX
huILTPOB:

— cyMMapHuiii 06beM mop;

— pacmpegeenne o6peMa NMOp B NMOYBe K Jpellaxiiom GILIbTpe.

ConpoTHB/CHHE HA BXOZ BO/BI NpPH MNPOMHX  paBHHX YCJIOBHAX
yMenbliaeTcss M C yBCIHYCHHEM (Hamerpa pcuaxnnix Tpy6. O:anako
yBeauuCHHe uaMerpa BiBo¢ OOYCTOBMIBaeT YMCHBILENHC CONMPOTHB.IE-
HHA Ha BXo0.L Juis na 5—159% [5.20], uTo 1J9 TMPaKTHKH MO 3KOHO-
MHUECKHM cOooOparKeiHsaM lic IMeeT 3HaueHHs.

H3vepennss B moJieBLiX YCJIOBHAX Ha Mhe30MeTpaX, YCTaHOBACHHBIX
Ha Tpy6uaTBIX ApeHaXx caMblX pa3noobpa3HeX KOHCTPyKuuil, moxasanm
34aunTeJbHOC CHUMKEHHE llanopa B jpeHe C yBeandyenHeM BXOJHLIX OT-
pepernit (puc. 5.14). Ilhe3oMeTpuuecKuii MeTo NPHIOj€H 15 BRIACHe-
HHS B TMPaKTHUCCKHX YCJIOBHSAX NPHUHMH 1 MOCJCICTBHA HeELOCTATOYHOIL
spdextusnocTy aApenaxa [5.8, 5.9].

Mtuorouncaenisic HOBHIC HCCJIEOBAllMg NPHTOKA BOTHI K 1DeHe U
VCIOBIIT eC moCTymJaeHHss B jpenaxknyio TpyOy  TNOCAYXKILIH OCHOBOIR
115 pa3pabOTKH CJICIYIOMEX pCKoMeH1aini:

— JIpCHAXHKIC MaUIMHEL ¢ (QPCe3epHLIMH  3eMJIepofHLIMII pabounMp
opranaMi, corJacho crantapty OPI, neqabss npuMensTt na BJIAMKHBIX
mouBax ¢ HeycToll4HBOH CTPYKTYpOH;

—- COMPOTHBJICHHE HA BXO L BOJIW B rodpHpoBallinic IpeHakHHe
TpyOnt 113 [1BX Menbie, yem B roHuapubie TpyOGH;

— IUHPHHA BXOQJIHLIX OTHEPCTHH AJA NOCTYIVICHHS BCIH B IpelaXK-
nble Tpy6er H3 [IBX wmeuplic, ueM B ronvapusic TpyGHi;
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~— IIHPHHA BXOAULIX OTBEPCTHI AJIS MOCTYMJIEHHS BOIBl B APEHAXK~
Hue TpyGsl, cornacHo cranaapry @®PI, DIN 1187, jomkna coCTaBisTh
aas robpuposaHHuix ApeHaxuux Tpy6 n3 [IBX 0,8 mMM u Goaee, aias
NOHYapHbLIX JpeHa)HuX Tpy6 (mesm) 1,5 wm 1 Gosee;

— BLIIOC MEJK03CMa W3 MOYBHl yYMEHLINAeT, a Cro NMPOHHKHOBEHHe
B OTBCPCTHS APCHAXHHIX TPYO YyBEJIHYMWBACT COMPOTHBJEHUHMC 118 BXOZ
BOJIH;

— yBeJUUCHIE AHAMCTPA IPEHAXHLIX TPYS HCCYILECTBCUHO YMellh-
LiaeT COMPOTHBJCHUC Ha BXOJ B HHX BOALL

—o0beMnuie gpcHaxkHLe GUIbTpbl Ha jpenaxnux tpybax, pabo-
TAIOMIUX TOJHLIM CEUENHCeM, TOBHIIAT BOAOMPOMYCKHYIO CIOCOBHOCTH
apes;

— B JipeHaxknoM (HJILTPe cOKpalllaeTcs BJCKyLlash CHJia BOZLI, 3a
CYeT Yero YMCHbLUAETCS OMacHOCTb 3alsIeHHs ApcHakHKIX TPyO.

5.2. BECTPYBYATbIA BPEHAXK

Ipn Bbuoanennu Gectpybuatoro Apenaxa B MoyBaxX, 3a00J0YEHHHX
CBSI3aHHOH BO/Of,, COrIACHO MpaBHJAM, T.€. NPH CYXOM COCTOSHUWH MOY-
Bbl, OJHOBPEMCHIO NPOHCXOAUT PLIXJEHHE MJAOTHO CJICXKABIUUXCS CJIOEB.
KopHeBast cucteMa pactenuii cnocobersyer janbHeiiileMy 1upoueccy
GHOTOTHUECKOTO PHIXJIEHHS M B HCKOTOPLIX CJy4asX OCTPYKTYPHBaHHIO
nousn [5.3].

Yactuusl rpynra, oGpyHIHBaIOLMCCH CO CBOAA 3CMJSHON Apelul Ha
€e AHo, OGYCJOBIHBAIOT TMOBHILUCHHE €ro 1I0BEPXHOCTH, MO3TOMY KpPOTO-
Bast Jipella MOCTEICHHO cMellaetcs BBepx (puc. 5.15), a ce gnaMerp
yMenbmaercs [4.7].

B MHHepaJibHbIX MOUBAX CPOKM REHCTBHS 3eMJTHLIX 1peH 5—10 Jer
ApH coaepxkanuu rauuu 6ojee 30% wu oTHOIIEHWH TJIMHBI K TECKY 60-
jgee 0,5. B UexocnoBakuu cpoku clyxOp GectpyGuaToro Ipefiaka onm-
PenesiiloT No YCTONYHBOCTH MOYBEHHLIX arperaTos NYTCM CYXOro HJH
MOKPOro CHTOBOTO amanusa [5.26].

Huas GOMOTHBIX TOYB NPUHHMAIOTCH 3Hauelinss B 3aBHCUMOCTH OT
€CTCCTBEHHOH MJIOTHOCTH mous (taba. 5.3).

Hccneposanns GecrpyGuatoro (kpoToBoro) Japenaxa B ABCTpHH
NOKa3aJIH €ro TMAPOJNOTHUCCKYIO adhdexTHBHOCTL (pHc. 5.16).

Hapany c ocankavu m cTOKOM B TOHKMX TNLesoMeTpax Ha TayGu-
Hax 15, 35, 55 n 100 cMm HIMCPSIT- gy :
¢ Hamop BOAH. 3aMepeHHu#i B
Obe30MeTPax MNOCAC BHOANCHHA HH-
TEHCHBHBEIX JIeTHUX JAOXKAEH Hamop
OTpaxaeT THNHYHOE YyacTHE 3a-
CTORHHX BON, KOTOpHe OOHHYHO B
MJIOTHHX NOYBAX JABUXKYTCA MO Tpe-
IHHaM H JIPYTHM XoOAaM K 3cMJIs-
HHIM JpeHaM H MO HHUM 4epe3 KoJ-
JICKTOPH  CTCKAIOT B BOROApPHEM-
Huk [4.7].

Puc. 5.15. H3ucHenue cedcHHs Kpo-
TOBOW JpCHBI BCJTEICTRHE M€peot-
JoKeHua nouBL [4.6]:

I — vepsoRauaibHOe cedcle  KpOTOBON
ADPCHLI; 2 — Kpotlosasi apena dcpes 10 naer.
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Pac. 5.16. Armocdepsibie ocaiky, BePXOROAKA H JApeHax-
HBI{l ¢TOK upH KovOMHMpOBaHHOM Apenaxe [4.7].

[ToamouncHHast 3po3us MO KPOTOBBIM APeraM COCTaB/IANa Ha TA-
JKeNOCYTJIHIHCTLIX Mncesjoriesx okoino 30—50 xr/fra, T, e. Guia He-
3HaunTeabHofl. HutencisHaa mjockocTHas 9po3usa  Ha HOBEPXHOC)H
MOUBBI TIPH yKJone 5% mnpuocTanoBWIAacCL B pe3yJbTaTe YCTPOHCTBA
koMOuituponaunoro apenaxka. Ha 6aBapckux — ONLITHBIX JPEHaMHHX

TaGanna 5.3. Cpok akcnuyaraunu GectpyGuaroro apenaxa
B GonoTHHLIX noysax [7.3]

OTHOCHTCALHAS ILIOTHOCTD 3aKIyellHe 0 Upeanapu- CpoK 3Kcmaya-

Topha TCALHOM OCYLIGHHU TAIlUH, TOAH
‘b (11a MCCTHOCTH) » FoR

ITaoTuutit Wntencuenoe MuoroferHee BoJnee 8

CpaBHHTCABHO TUIOTHHI Xopolee — ymepcHHOE 5—8

CpaBHUTCILIO PHXJbIIA YuMepenioe — He3Hauu- 3—5
TeJMBbHOE

Prixauit Ouenb ciaaboe 3—1

Ioutn naapawouui Hukaxkoro Metce 1
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nonnx B Otrenxodene u JAJUHTHUC NOJIVYCHDBI allaJOrHUYHDBIE PCIyILTA-
TH; MOAYJb CTOKA B HC3HAUUTC/LHOI CTENCHI 3aBUCEHA OT PacCTOSNuil
Mexay TpybuateMu apedavu (10—80 M) c¢ TpaHmefiHbIME biiIbTpaMu
[56.23]. Auamormunpie pesysabTartht loaydensl ¥ 8 IOrocaasun.

5.3. FMYBOKOE PbIXJIEHME

Paznnualor aBe ¢asul puXJclHa TJIOTHOH CyXOfl MOYBLI: MeXanudcckoe
(ncpBryHOE) W caeiyoulee 3a HuM Gnogornucckoe (sropuuiioe). Ilpn
3TOM OGBEM 110D B 301C pHIXJeHus OGblBaeT pa3aHucH W 3aBHCHUT OT
HONOXKEHHUA HOXKA HAM pPLIXJALLETr0o JeMeXa, THOa OpYyAHst H CBOHCTB
nousn [4.15].

Poct xopHelt B paspulXJcHIOI TOYBC 1O CPABHEHHIO C YMJAOTHCH-
HOH GoJee HHTelCHBEH B IIHPHHY H ocobenno B ray6uHy. 3to cralu-
Ju3upyer addexT Mexannuecroro puoixgcHus (pic. 5.17). dPPeKT poix-
JIGHHSt 33BHCHT TAKXKe OT TIPaHyJOMETPUUCCKOrQ 0OCTaBA H XUMHYECKNX
cpoficts nounbl. [Ipn yBemnuenuu obiero obnema nop (GPV) mpexiae
BCErO A0MKeH OniTh yBeduuen o0beM KpynmHbX mop (Py). B pesyan-
TaTe DPhiXJ: 1 JOBHIIAETCH UX BoOAONOrJowawmas crocobnocts. Jo-
CTHriHyTO€ YBC.KYeHne ob6beMa KPYAHHX NOp yTpauuBaeTCs NPH O6GBOX-
HEHUH TOYBH. YCTOMYHBBIL Pe3yJLTaT MOJyyaloT JHUb NPH OLICTPOM
OTBeJleHHH H30HTOYHOR BONBL C TMOMOILBIO TPYyGUaTOro Jipena)xa H Koa-
FYJASUMN NOYBEHHbIX KOJJIOHIOB B Dpe3y.JbTaTe HHTCHCHBIOIO H3BeCT-
KOBaHus, Phxjenue mouB ¢ GOJLIIMM KOJMYCCTBOM TBUTH Ge3yCHELio
WIH faxe BPeAO, MOTOMY YTO YHHUTOXKAKTCH MaJcHbKlie eCTCCTBEH-
?Heﬁ n05pu). Ha necuannx mouBax rayGokoc puixJecllue He NPHMEHSIOT*
T1aba. 54).

Ta6anua 5.4. B3auMo3aBHCHMOCThL MeXNy Pa3HOBHAHOCTHI) NOYBH,
CBOHCTBAMH ee CTPYKTYPH H A ONOAUHTE]bHOR
noTpeGHOCTLIO B ApeHAaXe npu rayGokoM puixaeunn [5,19]

HamMcucnne cpoitcth Jomnoaunreabnas no-
PasRrosranocTs novsH CTPYKTYDH TPeGHOCTL B JIPCHANKE
IMTecok (+)Po=(+) GPV —
Cyransox o> PV (—)
Tnuna 4P+ GPV a4
Wn —P,>—  GPV ()

Tlepexon uexanu/gpHON NMOPO3HOCTH B KAMWLIIPHYK NOCAE T.Iy-
6OKOTO PHIXJEHHS NPOHUCXOIHT OOBIYHO MCTJAEHHO L B PCAKHX cayyasx
BHe3anHo, HaanMep TNOCJI€ HHTCHCHBHOIO BbiMaeHusd aTMIOCd)eprIX
~CaJKOB, HeMpaBWIbiioH 00pabGOTKH MOYBLI WAM Tpoe3’ a MO ee To-
BePXHOCTH TPAUCIOPTHHIX CPCICTB B HCMOIXO.ISIICe BPCMS.

* TnyGokoe Ge30TBabHOC PHXJEHHC HCCUAHHX MOYB MOMKCT OKa-
3aTbCd 3Q@EKTHBHHM NPH GJM3KOM 3aJCraHHH OXKEIC3HCHITBIX rpyHTo-
BbIX BOJA, BH3HBalOUHX o0pasoBalHC [JAOTHWX CHEMEHTHPOBAHHEIX
THADOOKNCBIO Ke/e3a OPT3AHAOBBIX HJIH PYASIKOBLIX I'OPH3OHTOR B HO-
BEPXHOCTHLIX ¢J109X mpoduas MowHoctsio 0,7—0,8 . — Ipum. pen.
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Pre. 517. Kopuenan cnctema KJEBEPA KPacHoro W caxaphofi chexam B
PaspLIXICHHOM i HEPaspLXACHHOM meesforiee [4.15].

Tlpn cenbckoxosaficTEEHHOM HCNOLIOBAIME NOME, B YACTHOCTH NpH
HHTCHCHBIOM BOINCNLBANHH NPOMEBMYTOUHEX KYAETYp H pacreHdil c
rAyGoKoil KOPHEBOH CHCTEMOI, CTPYKTYpa COXpaHAerch B Teuenme S
12 per [4.15].

B nonsepruytuit rayGokomy puxtemmio nowBeHMui npoduns ar-
MochepHre oCalkH NPOCAYHBANTCH GHCTPO M CTEKAIOT MO nuy Goposnm
BHH3 MO YEAOHY, rfie OHY NepeXBATLBANTCR TPYGUATHME WIH JNOBYHMH
Apenamu. AKKYMyAupywowan cnocobHOCTE MOYBM yeenruunacTeH, Kyaw-
TYPHHE pactelius passusaior Gofee rayGoKyi HOPHEBYI) CHCTEMY M
ofiecneurBawTen BAArol aydie, vem io PLIEICHHA.

Tny6okoe puxnenne W GecrpyGuatiafi (kpoToBrf) apenam xapax-
TEPHIYIOTCA NPUMEPHO oAHHakOBEM  sddekrom. [Tpu Nenonssopauun
ApeEHANHOra LAYra B HACTOHLe: BPEMA [OCTHracTCH IAMETHOE PraKhe-
HHE NOYBEL, O‘CHGI!HDE PAIIRYNE 3JaKAYAETCH B PACCTORHWA MERLYy
Gopoanamu puxienns (0,75 M) n aemammwMu Apenasmu (2—3 w) o B
HX CCYWIaKIeH JeRcTBm.

P cpeiierolonux ocankax Gomee 600 wmm tpefiyerca Aononmm-
TeAbHLE npenan. JIywiusm petueHHes B JauHoM CAVY3e ABAACTCR KOM-
GHUNPOBAHIEELG APERAM {prﬁqa'ruﬁ-!-ﬁenpyﬁqamii5‘

5.4, TMYEOKAS BCMALUKA

5.4.1. TlnyGowkan Bcnalwka GonoTHLIX noue

Tayfokaa senatika nposeiena wa BEpXoDEX M nepexofnux Gonorax ¢
HeIUauHTenLiof rayOHeoll TopbAHOTD COOR, & TaKwe Ha 3a00009eH-
HUX 3eMasx cepepo-sananuofi wacth OPT ua naomann Gosee 180 T, ra
[9.51.
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Puc. 5.18. JluHum TOKa TPYHTOBLIX BOJ H BEPXOBOAKH mNpH Tay6okoil

penamwke [5.10]:

A — noyBpl TPYHTOBOTO NHUTaundsd; B — NoYBbl C BePXOBOAKOH; B — MOYBHE €O CBS-
saupuoi sonoil, [T/ — mayixkuyas NoAowBa; S — 1necok; f — ryMyCHpOBaHHBIl ToO-
PU3OHT pad topd; SL — CYIHHOK IeCYaHHCTHIl; &L — CYNIMHOK TplaeBaTblii,

Tay6okas BCMAlKa MOKeT ObiTh NpuMeHena Ha Meaxux (oJ0Tax,
ecaqi TOATIOYBA nMeeT TecdaHHil rpaHyaoseTpuueckuit cocras. B oram-
Yype OT roJilaHIckoil (DeHOBOI KYJbTYpbl, XapakTepPH3YIOWEeHcs NOPH3CH-
TaJbHBIM [ECKOBAHHEM, Takasl BCHallka Ha3blBaeTCss HeMelKoH cMellaH-
Ho-mecyaHoll KyJabrypoll. OHa 3akmi0yaercs B [01beMe Ha MOBEPXHOCTh
mecka, MOJCTHAAIOIEro TOPMSHYO TOJUIY.

Cmewapno-necyanast kyJabTypa  (HagJOHHO-cloucras — raybokas
Bcnmamka) (oM. puc. 4.8 n 4.9) uMeeT cjelylolliHe NPEHMYLIECTBA MO
CPaBHEHHIO ¢ APYCHMHM THIAMH KyJAbTyph Godaor {4.1, 4.10, 5.1, 5.10]:

— ofpasywomuecst mecuadble GJ0KH 06/1aa0T APEHHpYOWHM Jeld-
CTBUEM;

— B TOpdsHBIX 6A0KAX HAaKaNaHBaeTCst BOAA;

— KOPHH rAy6GoKO MPOHHKAIOT B mecyanble GJIOKH;

— Gnaropapst yJyYLIeHHIO MHKDOKJHMATa yBeJUYHBAETCA Berera-
IMOHHHII TMEepHOA H YMeHbIIAeTCH ONACHOCT HOYHBIX 3aMOPO3KOB;

— BO3MOMKHOCTh BO3JIe/ILIBAHHS PA3HBIX KYJbTYD;

— XOpOllas BOAO- H BO3AYXONPOHHIAEMOCTh.

Cample paHHHe cMellaHHO-TeCYaHble KyJAbTYpH OTHOCHTCH kK 1936—
1938 rr. (rocymapcrsennoe nvenne Kenurcmocop Bosae Tocrtenra, an-
HOBep). DTH YYaCTKH, Kak M MHOTHe JPYIHE Y4aCTKH DaHHero OCBoe-
Hus B OaccefiHe p. ODMc, TPEBPaTHAHCh B MJOLOPOAHEIE KYJbTypHLIE
seMyu. CojepKaHHe TyMyca B MaxOTHOM CJ10€ BHOBL CO3[aHHHIX MOYB
Takoe ke, KaK B JEPHOBEIX MouYBax croJjerHero Bozpacra [4.10]. Cume-
JAoBaTeNbHO, CMENIaHHO-MeCYaHy KyJIbTypy TOPhSHBIX GoJoT U 3aboJo-
YeHHBIX MHHEPaJibHBIX IT0UB, MOACTHJIAeMbiX NECKaMH, MOXKHO paccmar-
pPHBaTb KaK YCTAHOBHBIUHICH THN OOJOTHBIX KYJBTYD € [JIHTEILHHIM
CPOKOM 3KCIJyaTalHH.

ITo rugponoruueckoii >)PEKTHBHOCTH B CEBEPO-3anmajgHoOil YacTw
®PI' [5.10] B 3aBHCUMOCTH OT MOJOXEHUS TPYHTOBHX BOJ H CBOMHCTB.
MHHepaJbHOM TOANOYBbLI DPAa3/IHYAlOT CMEUIAHHO-NMECYaHyld  KYJAbTYpY
(puc. 5.18) npu 3aGonauuBanuu TPyHTOBOH BOROH, BEPXOBOAKOH H CBH-
3aHHOK BOMOH.
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5.4.1.1. CMEWAHHO-NECYAHAS KYNLTYPA
MPU 3ABOJIAYMBAHWU [PYHTOBOM BOAOH

Ato cMewanHo-necuanasl KyJbTypa scpxosoro OGogota* ¢ Majofft moui-
HOCTBIS TOpda, 3aJCraluero Ha Trday0oKOM IICCKe, NMPH HOPMalbHOM
06beMHOM CcOOTIOMICHNN Topda W mecka B 3ome rIy6Gokoil BemauwkH (oT
2:1 po 1:2), B 3aBucumocTH or IJIyOHHBl 3ajcranid ¥ ROJONPOHH-
12eMOCTH TeCKa s OCYLUCHHT OCTATOMHO TIPCAYCMOTPC1h BHYTPH BO-
nocbopa OTKPHITLle Kaliaan Ha paccrosumn 80—250 m npyr ot apyra
{em. puc. 5.18, A).

54.1.2. CMEUWAHHO-NMECYAHASA KVNLTYPA
NP1 3ABOJIAYMBAHUKU BEPXOBOAKOM

Ilpu sTOoM THmC KyJI6Typol (cM. puc. 518, 5) Ha BHiCOTe AHA KauaJa
HAXOIATCH MNbLCBATbIe CYMIMHKI (KOTOpPLIC MOryT BKJIOYaTb TaKike
wefelnb WAM TaNLKy), wrpawotmie poas soioynopa. Ham nuMm pacno-
JaraloTed OKPLIBaoWwuil ¢A0H Hecka W MCJAKMR caofi Topda mepxoBOro
60J10Ta, KOTOPLIC LOIBEPraioTesi BCMallke,

I'napoaoryueckas >QhEKTHBHOCTb KyJbTYPLI 3aBHCHT OT TIYGHIb
pacnosIoKenus MOJOWBLL BOJLOYIIOpA BCPXOBOAKH, M ocyuicuust ujao-
ma.1eil HeoBX01HM HOTMOIHUTEe b Tpy6uaTLiil IpcHaK.

54.1.3. CMEWMAHHO-MECYAHAS KYJIbTYPA
MNPU 3ABOJIAYMBAHMM CBA3AHHOM BOAOM

Ecad raybGokasi Benawsa MPoBOJHTCT Ha TophanoM 604a0Te, NOACTH-
JIA0MOM  CYIIMHKAMM I IJHHaMH, 10 Bo3nukaer (cM. puc. 5.18,B)
TAK Ha3blBaCMLUl CvMellanHO-HeCUanblil THIT KYJAbTYPL CO CBS3aHHOH BO-
joit. Takue mouski 0014,1a10T MIOXOM BOIOMNPOHHUACMOCTbIO, MOTOMY
YTO B HHX HCT APCHUPYIOWIHX Hecyanwx OJokos. B pesyabtare na6.io-
AACTCH HUTCHCHBHOC TICpPevBJazileitHe ¢BA3aHI0iT BO0OH.

Haze O4CHL YACTO yJoKeHHBR Tpy6uaTHil ApPeHAX e OKasbBaer
VO0BJACTBOPHTC.IBHOTO jeclicTBus. [lostomy OGosoTa ¢ HerayboOKHM cao-
eM  Topda, noacTHaacMble CyrJHHKEOM, HeHnedccoo0pasno  nojBeprathb
11y60K0il BCmalike.

Caciyer OTMETHTDL, Wi0 TpiMeHenue ri1yGOKON BCLALKKH Ha HH3HU-
HOM 060J10T€ IO CHX MOp HE LPHIIOCHIO 3aMETHOrO yChexa.

Hopefilune HenelTatns 10KazusaioT, 9To B pesydntate ray6okoi
BCOALIKH C MOBEPYHOCTHLIM NCCKOBAHHCM MOURBLI NPUTOAHLI JJs BHpa-
WHBAHNA PacTeHui, Tpebylowux B AaabiciinieM oOHYHOH  BCTAUIKH,
ecay:

— ofpasyiomuicst MaXOTHHIN ¢J0 HC COJLEPKHT Topda;

— TOAUla TOWBLL, 3aTpouyTas TIaybokoil o6paGorkod, HaxomuTCs
Bi€ TPECI0B KodeBailHs rpyHTOBbLIX BOJK.

* Wmeiotes B BUAy BepXose (H mepexomunle) 6ooTa, GopMHPYIO-
wxecs B 30Hie OJW3KOro 3ajeralinsl  HCMHHEDANH30BaHHUHX IPCCHHX H
yAbTpaupecnblX PYHTOBHX BoA. — Ilpum. pex.
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5.4.2. Tny6oxas Bcnawka MMHepanbHbiX No4s

MuHepasbHHE NDOYBLI JO TOC]AETHEr0 BpeMeH MONBeprajHch ry6okol
BCHAIUKE TOJNBKO B OMbiTHOM Mopsijke. Ilpn »Tom 6ol moayucnsl aas
pa3HBIX MOYB, MONOJHLIX M HPOUHX YCJOBHH pasinulibie pe3yJabTaTh
49].

[ ]Ha napabyposemax, o6pa3oBaBIIHXCH Ha Afcce H obecneuHBaOMINX
ypoxafiHocTh uopsiaxa 50 1/ra 3epHOBHIX 3KBIBAJCHTOB, HC3HAUHTCMh-
HOE YCTOHUMBOE YReJHUCHHe YPOXKa[HOCTH 3a cyeT TyOOKOil BCIalKu
nocturaetcss He Beerda. O,inako 11y0oKas BClAWRa MOMET YJAyuylUUTh
THAPOJIOrHHECKHC YC16BUs TouBLi [4.13].

I'nybokast Beiauika na NOHMeHHLIX CYTJIMHHCTBIX DOUBAX, 3aJjeralo-
LIHX Ha W3BCCTKOBLIX Teckax (ryOHMHa Bemamwku 1,5 M) B 30He HH3KHX
YPOBHeil TPYHTOBLIX BO1, YCICWIHO MPHMCHSETCS Ha HA3HUHOM GogoTte
B Teccene [5.24]. Tlytem ocyuwecersdenusi olmell meauopaunu (ocy-
miende ~-ray0oKas BCTAUIKa) MaJOUCHHBIC CCHOKOCHI OhLIN MpespallcHbl
B BLICOKOMPO.YKTHBIIBIC MaXOTHLle 3eman [5.24]. B onwtax c¢ ray6o-
Kol BCRAlIKONi Ha MapHIeBBLIX 10UBAX B GOJLIIMHCTBC CJAydyaen moayue-
HB OTpHLATeAbHBIe pesyabTarl [7.12].

5.5. UCMNOJib3OBAHME NOYB

B npowpic JICCHTHJCTHS APEHA)K TPHMEHSLIH ¢ UeJIbI0 MOBLILCHHS
YPOXKAHHOCTH CEILCKOXO3SHCTBEHHHMX KyaALTyp. B MHOTOYHCJACHHLIX
ONBITaX € JpeH4XKCM H3MCHYHBLIC IIOUBCHHBLIC YCJOBHS Ha MaJblX yua-
cTKax Y4uThIBaJMcL He MOJHOCTLIO [5.2], noTOMY uTO ellle ne GHLIN U3-
BCCTHH COBPEMECHHAs TCXNHMKA IMPOBCICHHS HCUBLITAHWII M CTaTHCTHYe-
CKHEe MeTOjIb pacyeta oluubok. Jlae HOBefiluMe JaHHble, MONyYEHHHE
HA COBPEMCHHLIX OMBITHHIX JAPCHAMKHBIX TOJAAX, HanpuMep B Hubemn-
Ze, He OHJM NOABEPTHYTH BapHAlMOHHOMY aHamu3y [5.12].

B unacroaniec Bpemsi Hocdc IpeHaXka Ha TEPBOM MJAZHC CTOHT Me-
XaHH3aUusl CeJIbCKOXO3SAHCTBEHHHX pafoT, OT KOTOpOH YacTo pemaio-
UM ©006pa3oM 3aBHCHT YCHOCX  3CMJCTIOAL3OBAHUSA (cM. pasa. 1.6)
[6.30]. O6HuYHO cpPABHHBAIOT MPOAYKTHBHOCTL YIOMHE AO MeJuMOpaIuH
(cenokocos 1 mMacTOMLL) ¢ NPOIYKTABHOCTHIO YIOIHH MOCHe MeJHOpPailnH

(maxoTHbe 3eMan). Pasauuus yame Bcero CTAaTHCTHUECKM BHCOKOMO-
CTOBEPHH,

5.5.1. Tpybuatbiii gpeHax

CornacHo cTapwm JIHTEPATYPHHM JaHHLIM, NPOAYKTHBHOETL JPEHHPO-
BAHUKWX MaXOTHHX 3eMelb, CEHOKOCOB H TACTOHIUL MpeBHINAeT NPOLYK-
THBHOCTb HEJIPEHHPOBaHHBIX yroiui na 20—120%, a B cpeaHeM na
30—55%.

Ha onmrtaom gmpenaxkiov noae Hudbenna (3abosouennas 3acodcir-
Hash HH3MEHHOCTb Ha MOPCKOM nofepexkbe, MapilleBue MOYBH, TOHKONEC-
uaHasi OHJeBaTasg IAMNA) 33 TeCATHICTHHH NEePHOA TOAYYCHO CTaTH-
€THYECKH BBICOKOJOCTOBEPHOE MOBHIUGHHE  NPOAYKTHBHOCTH TODPAAKA
50% B pesyabraTe Apenaxa (ypoxaiuocth Rospocda ¢ 34 go 49 mjra
3ePHOBHX 3KBHBaJeHTOB) [5.12].

Ins ncespornes Ha meteratom cyriunke (Ilmkiss Apcrpus) npH-
6aBka ypoxas Gnarojaps apenaxy npeswicuaa 1009 [5.27]. IMo muo-
FOJCTHHM XaHHBHIM, NOBHINCHHE YPOXKAaHHOCTH Ha Mapilax 3a cyUeT jpe-
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daxa COocTapiaNo B cuphle roast 40%. B cyxue rogwm Apenax mapan
HeswaguTeabnnil shderr™ [7.12]

B oucnn RAaxmoM pernone BenukoGpuTanHM Ha JPEeHHPOBAHHHX
naomamsax wodyvaaun mna 509% 6oabwiHe n obecncucHHBIC YPOXKAH 1O
CPaRHEHUIO C HCIPCHHPOBAHHBIMH TIIOILAASMH.

B cpetieM MOKHO 0XHIaTbh LOBLUNCHIS ypoXKacs € 1 ra 3epHa
da 5-~7 1, a Kaprodeas Ha 60 m, Kopueil caXapHOR HAH KOPMOBOH
CBeRJB Upuveptio ra 100 u, 970 MOMHOCTHIO ONpaB.(biBacT 3aTpaThl Ha
YCTpPOHCTBO 1peraia npy YCJIOBHH €ro YCTOHYHBOrO 1eficTBHd B Tede-
Hue 15 aet u Goace.

5.5.2. BecTpyGuaThiit gpeHax

B pesyabrarc mnpumenenus GectpyGuaToro  gpeuaxa  ypoXKafHOCTb
BospacracT na 20--100% u 6oaec., B usTnieTuux ompitax Ha yerbipex
ONLITULIX YYaCTKax NpHGasKH ypoxast HaxoauJnch B mpepenax 15—
39% [4.7, 523, 527, 7.24]. 3aTtpatel ua yCTpoOHCTBO OGecTpy6uaTOro
npﬁenaZ{?) 3UAUATCJABHO HHMXKC 3aTpaT Ha YCTpPOHCTBO TpyGuaToro (cM.
Taba. 4.1).

5.5.3. Tny6okoe puixneune

Ha cyrJuHACTHX TICeBAOrNICAX, NOABEPTHYTHIX TIMyOGOKOMY pbIXJEHHUIO,
MOBHILUCHAC ypoxKaluocTd coctaBasier ot 4 no 37%, a B cpeauem 10%.
Opuako npu HoCHCIylonicH HCTpaBHIbHOA 00paGoTKe TMOYBH WM OPH
}[lzﬂlOSC]TaTOqHOM APCHUPOBANIMM  BO3MOXKHO CHHXeNHe  ypOXKaHHOCTH

5.5.4. Tnyb6okas Bcnawuka

HveroTcst MIOTOYHC/AeHHBE RaHHWE [0 YPOXKafHOCTH CelbCKOXO03sHCT-
BEHHEIX pacTenHil NMpH pa3HHX TUMax KyJabTypsl Gosor [5.1]. Ha na-
XOTHBIX 3eMJIsIX, CO3jaHHLIX TPH CMEHIaHHo-NecYaHOH KyJIbType BepXo-
BHX Gosor, ypomaiuocth Bospacract na 30—100%, a mnpu TOM xe
KYJAbTYpe HH3HHIBIX 6GOJOT ¢ NOBEPXHOCTHHIM NeckOBaHHeM — Ha 30—
80%. Ha cenoxocax u mactbuuiax yJyullaeTcs KayeCTBO TpaBw U IO-
BHlIIaeTcss yCTOHUMBOCTL yroiu#i K BLINAcy cKOTa.

* KpoMme moropusix ycloBHH, ocofGoe 3ladene mpu oueHke sddek-
THBHOCTH JipeHaxa H aGCOMIOTHHX NpHOGABOK ypoXasi B pesyJbTaTe Me-
JIMOpalUM UMceT HCXOJHas cremedb 3aboJioueHHOCTH nous, 0Gpa3yio-
LIKHX 5TH THObL (mcenjorfedl, MapmieBHe NOYBH W 1p.). B wacrHocTH,
J/Ist TIOYB THMA TCEeBAOrJeil Ne06XONMMOCTh TAKOTo aHanusa Guiia yGe-
AHTENbHO TIOKasaHa B ycaoBuix ®PI' B pabore Arens R, Kra-
mer F, Langner Ch. «Uber die Bodenstruktur der Wasserhau-
shalt und Ertragsfdhigkeit von Pseudogleyen und gleyartigen Brau-
nerdens. Z. Acker- u. Pflanzenbau, 1958, Bd. 107, H. 1. 3nadenue
TAKOTO0 MOAXOAA NPH KOJOTHUCCKOH H 5SKOHOMHUCCKO! oueHKe adek-
tusyocTd JpeHaxa B CCCP ocsemeno B aureparype. (®. P. 3aii-
nesdbMmal: «Meqanopaunst 3aGonoueHHMX noue FlewepHozemHOH  30HH
PCOCP». M, «Kosmoc», 1981, — Mpum. pen.
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CpaBHATEbIBIE JlaHHLIC A% TIyGOKOH BCHALUKM TpH CMeUanio-
necuanoil KyJbType mycrolici 3acCh He MPHBOAATCH, XOTS 3T pesy.ib-
TaThHl 0OBLIIHO XOpOIIKe.

Tiy6okasi BeMAmKa MHHCPAJILHBIX TOUB MPOBOJMJach B BHie exi-
HHTHEX OMNLITOB TIPCAMYINECTBeHIO Ha JAECCOBHX napalyposevax, 1 pe-
3yMbTAaThl OKA32JAMCh  NPOTHUBOPEUMBLIMU.  MakCuMaibHOC MOBHILCHHE
yposKaliHoCTH TpPH TaKkoil KyJALType A0CTHIAJI0 25%, uo 1uabmoaanoch
TakXe M CHuXeHHE ee.

Ha onoisodennnx Gypo3eMax, IOI30JHCTO-TJICEBLIX M TICCHAHHCTO-
{JICCBHX 110UBaX Ha 12 MOACBLIX OMBITHBIX yYACTKAaX OLIJIO 3aperucT-
pHpOBAHO TOBLILICINE Yypoxaitocts oT 5 10 28%, a B cyxne roln
ceume 50% [5.13].

Yenemiiol okasaaach 1aybokas BCmalika Ha CYrJIHHKaEX, TOICTH-
JaeMbiX TeCKaMH, ¢ TOMOINbI0 KOTOPOH MajoNpOIyKTHBHLIE CCIIOKOCHI H
nacTOnwa 66111 NpeBpPalleHbl B MA0J0DO.HbLIE NAXOTIbIe 3eMJAH.

5.6. OTROYEHME OXPbl B APEHAX
5.6.1. Kak 310 npoucxoamt!

B npouecce OTJ0Xeldsi OXpbl B Apcllax pasanvyaloT XHMHUeckoe H 6io-
JIOTHYECKO® OKHCJAENHC AByXpanedtHoro Kedesa (Few).

XuVHICCKCE OKHCAeHHe NpoTeKacr B TPH Crajnd [2.8]:

— OKHCJCHHMC ABYXBaJenTHHIX (BOCCTaHOBJCIHHBIX) coc.HHCHHIT Ke-
Jesa; . .

— BBLUIAICHHE B 0C4,10K HEPACTBOPHMON KO.LIOH1HON I'HAPOOKHCI
XKejesa (oxpH);

— cTapcHue W jeruipatanus ¢ ofpa3onpaieM  ycTOIMHBLIX boOpM
OKHCeH Xejle3a.

Ecan oxicseline npoMCXOLNT TPH BLICOKMX 3uauchuusax pH, manpi-
Mcp B MOYBe €O CBOGOANON H3BCCTLIO, TO HAOAI0IACTCA BLITAICHIC
I 3aKpellICHHe 0CajKka THIPOOKHCH Keae3a, ocoGeHHO NP Me.WICHHO0N
TeyeHnu Bodbi. Crabuabias oxHeh  Fe ' o Bbinajgaer 8 BHIC TOHKOI
1I7eHKY, OGOJOUKH HJAH KOPKM, a T4KXC B BHIC NOUBCHHLIX KOHKDE-
uuit. Hem Godiblie RucgopoAa M ¢Bo0o0fl H3BCCTH B mouBe W B nou-
BEHHOM pacTBOPC W WeM BLILC TEMICPATypa, TEM HHTEHCHBHCC XHMH-
YCCKOe OKUC/ACHUE ABYXBAJCHTHOIO XK(.1C34.

Buoaoriueckoe OKHCJAGHHC TPOHCKXOUT B DEIYALTATC IKIUBUCICH-
TeAbHOCTH Kede300akTepuii. B HacTosimee BpeMmsi Hapeetno 42 nr.aa
Opraiu3Mon, NpHHAJJeKaAHX K 17 poaaM, KOTopule MOryT OKHCINTL
AByXBaJcHTHOe 2Kenezo, OmiI XapakTepU3YIOTCsI IMHPOKHM  3KO.TOIMUC-
CKMM CTMEKTPOM H MOTYT CYLICCTBOBATL NPH PA3HLIX YCAORHSIN,

B oxpe ipeHaKHOTO HJa BCTPCYAIOTCS UPCHMYLICCTRCINIO JKCIC30-
Gaktepin Leptothrix ochracea u Gallionella jerruginea. VIx tpeGonatiig
K MeCcTOOOHTAHHIO: HaJHYHE PacTBOPCHHHLIX ABYXBAJICHTHOrO »Kedaesza H
yroapHo#t xucaoTel, pH B wnrepsase 5,4—7,0, namiqie wuedopoia B
BO3JLyXC WJH BOJe, ONTuMalbHLIE Opele]ul TeMmeparypnr or 1 g0 3°C.
BuoJoryueckoe OKHCJACHHC IIPOMCXOIHT — TIPCHMVILQCTBCHHO ReCHO U
OCCHBIO, J1eTOM NPeolJagacT XHMUYECKOC OKHCJICHIIC.

JKencsoBakTepuy yCBauBAOT YIVIEPOA IIPEHMYWICCTBCHHO H3 G-
kapOonaTa KeJjc3a, COAEPKAILCIOCH B TIPYNTOBuIX Bodax. Beaeicrsre
3TOr0 TPOMCXOIUT BbiNAAclHE THAPOOKHCH XeJe3a (3aoxpuBanuc). Bhi-
CBO6OMAOUAACH SHEPTHS OKHCHeliust OoOyCJOoBJIHBAET BOCCTAHOBJICHHC
CO; npH xeMoculitese (Tak HasnBacMasi aBTOTPOHs).
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Tlop MHKPOCKONOM XeJle306aKTepHH NPeICTaBAAOT coboifl HHTeo6-
pasHBlc pa3BeTsJcHHEE o6pajoBanus. OrJenvubie KJICTKH MHKPOGOB
naxoaatcs nmoj obutell 060NOYKOH, B KOTOpOH HHKPYCTHpOBamo ocobeH-
HO MHOTO XxceJe3a.

YacTo XuMHHECKoc W OHOJOTHUECKOC 3a0XpHBaHHe CTeHOK Tpy6
OPOMCXOZNT OJIHOBPCMEHHO HUJH B HENPEPLIBHOH MOCIeI0BATCALHOCTH.

3aoxpusanue TpyO6, 06ycJOBJeHHOE NPENMYIIECTBEHHO CBOHCTBAMHU
mousbl, Ha 3—5-il roJ1 CYLIECTBEHHO YyMeHbllacTcd. 3aoxpuBanue, 06y-
CJI0BJIEHHOE TPYHTOBBIMH BOJAMH, NPOHCXOJAUT HOCTO4HIIO, XOTS C pas-
HOH HHTEHCHBHOCTLIO.

5.6.2. Casa3biBaHME YHENEe3UCTOH OXphbl

Ha sbdexTasiiocts 1peHaka CHALHO BJIMsIeT BLIMAICHHC OXPH B j1pe-
HaxHBIX TpyOax. Halumo cnid B mpolecce 3KCIJAyaTallHH jpeHaKa 1o0-
KasulBalT, 4TO Tonuvapusie TPyOL 3aKYIODHBAIOTCSl OXNOil B 3Hauu-
Te/IbHO MEHLWCH CICHCHH, YeM IpeHamubie TPyOnl U3 TOJIHMCPHLIX Ma-
TepuadoB. OTjaHuKe MCXKY Pa3sHHIMH  BHaMH TJIacTvace 0Kasaloch
60BN, YCeM pa3HHla MeXKIY BUIaMH TJIHHBLL, HCIOAb3yeMO{ 15 H3-
FOTOBJEHHUS TOHYAPHBIX jIpeH [2.8].

Jos ngTi BHAOB MJIACTMACC TO CPaBHCHHIO ¢ 000XKAKCHHOK Toniuap-
HOH Tauuofi ycTaHoBJCHA HCCKOJNBKO O0JbIUAS CUCIACMOCTh C CyCIeH-
3pelt wegesucroll oxpet [2.8]. HrpaioTr posab BemomoratenbHele Mare-
puajbl, Takhe, KaK 3MyJabraTopbl, CTaGHAH3AaTOPH, BeUlecTBa, IpHI1alo-
IIHC I'A4]KOCTb H CKOJL3KOCThL TOBEPXHOCTH, KaTasqdH3aTophl, ¢ OT1HOMk
CTOPOlibl, B XHMHUCCKHE CRBOHCTBA TOBCPXHOCTH TPyO, OOYCIOBJCHHLIC
3KCTPY3HOHIIBLIM CIIOCcO6OM HX TPOM3BO.ICTBa, C 1PYToil

Bce uaMepenus aire3ud NOKa3hBalOT, YTO BBINAICHHE OXphHL cJe-
AyeT paccMaTpHBaTbL TNPCHMYILECTBENHO KakK (H3HUcCKylo mpobiemy,
MOTOMY YTO CTENCHb 3a0XPHUBAHHA NPex.C BCero 3aBHCHT OT Hanpsixke-
HHSl TpaHHYHBIX TJAOCKocTell (Hccsel0Banusl mpopoasrcst B JaGopartop-
HBIX U TOACBBIX ycaopuax). Kpome Toro, BHMajCHHC OXPH  3aBHCHT
OT NapaMCTpOB BOJIOBNVCKHLIX OTBEPCTHIT gpeHasubix Tpyo.

5.6.3. OrnoxkeHue OXphl B APEeHAXKHbIX PUAbLTPaX

B npoTHBONOAOKHOCTL IKPOKO PACIPOCTPAHEHHOMY MHEHMIO CAe1yeT
OTMETHTb, UTO, KaK H JpeHbl, ApPeHa’kHbie (HUAbTPH OBICTPO KOJbMATH-
pYIOTCS KeJe3UCTOll 0XPOil U MO3TOMY BHXOJAT H3 cTpod. [lanHoe ss-
JeHre 0cOOEHHO XapaKTepHO AJS CHHTeTHUECKHX (UILTPYIOUIHX MaTe-
puagoB. B CBA3SKH C ©ONACHOCTBIO OTJI0XKElHs OXphl CJIE/LYCT OTKa3aThes
OT JpcHa)KHoro GHIALTPa WIH Ke BHIGpPaTh opraunyeckue GHJAbTPYIO-
e MaTepuadbl, 00sa1aolne CBOHCTBOM percHepamui cBocii QHILT-
panuoHHo#t cnocobuocTi (Topd, coloma u T. n.).

TlatnacThye MHCMBITaHHA J(peH ¢ QHABTPAMH H3 pasHLIX MaTepHa-
JIOB TIOKa3a/ly, YTO HCMOJIb30BalHe B KauecTBC GUALTPA CTPYKCK Mpak-
THYECKH HCK/IOHaeT GBICTPO BO3PacTaloliec 3a30XpuUBaHHe, 0COBeHIO B
NCPBLIC I'0dbl 3KCMayaTaumun ApeHaxa [5.11]. JIas nous, ne uMeninx
BO,IHOTO NHTaHHA 33 CYeT NMPHUTOKA BOJABI M3BHC, 3TOT CPOK 'OKA3LIBACT-
Csl 10CTATOYHEIM, TaK Kak  3aoXpuBaHue, oO6yclopjieHHoe o0cobeHHO-
CTSIMH TIOYBLI, 3a 3TOT MEPHO.1 Jipekpaulaertcs. JIpeHaskuuill GHALTD H3
onunok (B jsanHoM cayuae 90% ocHoBHBIX cTpykek u 10% crTpyxex
JIMCTBEHHLIX TOPOA JAepeBbeB)} CYILCCTBEHIIO COKPAUAeT CNAPOTHBIEHHC
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— o
Puc. 5.19. Koppeasiuns CONpOTHBJICHUS Ig[{; N i
Ha BXOI BOJAM B jpeny upw csofoi- 77\ L
HLIX BOJOBHITIVCKHLIX OTBEPCTHAX jpe- | \\ : f
. . JU /
Haxknoix  Tpy6 uz [IBX [56.11]: \ x d
I — Ge3 huawtpa: --coaoMa: 3 — CTPYAKD, \x
4 — CTCKIOBOAVKIO: § - chuaTtan; 6 -- Ava \\, .
20 . \
\
Ha BX0]1 BOjIBI B jpeity. B 10 sie spe- J/.\\ e
M (pH HCNOMb30BANHK APYrUx —jpe- 4 SRR AR
HaXHBIX  (HILTPOB  (CTEK.JIOBO.IOKHO, \\
Ay0) 3arJCeHHble OXPOH OTBCPCTHA B
Tpy6e 3HaUHTEILHO MOBHILAKT COMPO- , [ ‘ . B
THBJEHHe HA BXO1 B Hee apenawhoix &

Boa (puc. 5.19). Kak npn apcramuoif
Tpy6e ¢ moauniv GuantpoMm (mo Beewy
2¢ MEPHMETDPY) «ant-ox» {cM. pasa. 8.4), aybminnbie BCUIECTRaA, COJICD-
JKAUMECST B ONNJKAaX, NPC/IOTBPAINaldT 3a0XpHBAHHC jped 3a  cyeT
BOUUKHOBEIUS KOMILIEKCOO6pa3yIoMX BeweeTs ¥ (Mal) peakiul Roc-
CTAHORICHHS,

Jpenaxnple B01bl B Hayaabuoil ¢ase uMCIOT cude-uyepnyio (uep-
IbiyIo) okpacky. OHH XapaKTepH3yloTCs BLICOKHM co.lcp:RaiueM e-
HONOB,

Brouenos 8o B Jawnov cdAydae HaxoIWTCA B MeHLIICH ONAacHOCTH
10 CPaRieiio ¢ MCHOIL30BaNHeM TPYS «aHT-0K», Ha TpHMelcHHe KOTO-
PLIX, COrACHO BOUIOMY 3aKOHOIaTeJILCTBY, HATLO HCTpausarh paspe-
urende. Jdpenaxunie QUALTPL, CoIcpiKalllhie Melb, 3a31epXKHBAIOT, OCO-
OclHO B mepBLic [OIBl, 3a0XxpHBanne [ipeH [2.8].

5.6.4. 3aoxpuBaHue APEH M CAMOOYMCTKA

Tloc.1e.iHue HeedeI0BalMA MOKa3aq, 4TO CWIA CUCIIEHUST Bhila 1alo-
et ATC3HCTON OXpLl CO CTEHKAMH IPCHAMNHOIL Tpydul BO MUHCIO pas
6oabuie CHJAL MOTOKA, T. €. CAMOOUHCTKH 1PeHAXKHO TpvOLl Npakinde-
CKH He 1upoucx01ut. Iampusep, Bo BeachLBaloUlix TpydUaTLin [IDCHAN
# 1nefoabwiiX TPYBUATLIX KOAJICKTOPAX NpH YaciH4liov 3anostieniut no-
NCPEYHOTO COUCHHM M yRJAoHe Mchee 0% He nabiiniacies 1ne vaciik-
HOlf CcaMoouMCTRH aApen. Ha 1ounax, CTHMYTHDYIGCUIMX 330XpHBatilie,
CJACTYeT UPCLYCMATPUBATL TNPOMBIBKY IPCit € NCPBOIO 1044 IKCHIVE-
TAUKHK peHanma.

5.6.5. CoBpemeHHbIe flaHHble O 3a0XPHBaHUM APEeH

Jannpic 0 3aoxpusaiMu apen cpo.AaTes K caelylouevy [2.87:

— 330XPHBAHUC jIPell 3aBHCHT 0T [OUBEIUBIN VCI0BH I CBOMCTB
IPVHTOBBIX BOJ1, KOTOPHIE MOTYT CHabiO KoaedaThest B npeie’ax o.i-
HOro OCYILacMOro y4yacTKa;

— OmaciocTh 3aoxpuBauia ofuiuno mepeonemisaior, Ona cyviecr-
ByeT o6nuino Janmp na 5—I10% waouta,(n, HyXiaoueica B pCcHaXKe;

— 330XPHBAHUC JIPDEH TPeHMYNICCTBONHO ((BH3HUCCKAsh, a We NHMi-
ueckan npoO.eva. Ona 3aBuCHT MPCXKIC BCETO OT TNOBEPXHOCTHOIO Ha-
THAKENNT na rpaniue pasileaa Gaid. 3a0XpUBAKTCA Kak rOHYApHLie, Tix
U 11JacTMaccoshlie TPpyOH;

~—ONACHOCTL 3a0XPUBAHHS  JIpeH MOMCT ORITL CKAOUCHA  H.IH
yMenplueya NyTeM IPHMEHeHHS OpralmqecKux (coicpmaumy ay6Han-
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uple BeumecTtna) GUALTPYIOLIMX MAaTepHaJoB, OJHAKO OHONENo3 BOIO-
IPHCMUMKOB TIPH [HE3HAYHTCJbHBIX YKJOHAX (pacxojax BOAK) MOKET
WoIBEPraThCs ONacHOCTH,

— HOBCI{IIME HCCJACIO0BANHS NOKAa3LIBAlOT, YTO JIp# YKJIOHE Melice

5% ®BJCKymas CHJa BOINOrLO IOTOKA HeELOCTATOYMHA AJI1 CAaMOOUMCTKH
ApeH; .
— H3BECTKOBAHHC 3aCHIKH JPCHAXKHOM TPAHIICH MOXKET BpeMcHHO
cBfI3aTL 3KCJAe30, T. €. 3a0xpuBanue 6yieT NMPOXCXOAMTH B 6oJee mo3l-
n#e cpoki. CyECTBYeT oWMACHOCTL pPaspylleH#ss  CTPYKTYDhl MOUYBH
BC.IEICTBHE OTJOKCHUS JKeJle3a B ee RMOpax;

— YCTbS j(peH, pacmoJaracvsle 110;( BOJAOH, OKasajuch Heueaecool-
pasnHMH, NOTOMY 4YTO OHM 3a0HBAlOTC MEeCKoM, a 3a0XpHBallHe He
YMEHLUIACTCS;

— 3 deKTUBILIM MEPONpPHATHEM SBJIsCTCA RpoMBIBKa apen. Ec cae-
AVeT HauuHaTh CPABHNTEALHO PaHO (B mepBhuifi rog 3KcIayatauyMi ape-
naxa) M mepHoAudeckH mosTOopATh. llposezenme npomwiski Apeiaxka
Tpebyer Go.blIMX 3atpaT speMcHHu, padotul u cpeicts. B oGaactax ¢
JIIOBBULICHIION OMacHoCThio OTJOMKEHUS OXDH CJefyeT NpeAycMaTpliBaTh
YOTPOIICTBO OIHNOUNBIX J0BUMX apenn (cM. pasl. 7.2.6 u 10.4.3).

5.7. UCNLITAHMA BPEH

Opaxtuk jJoMKeH OBITL 3HAaKOM ¢ OCHOBaMH HCCJIe10BaTeIbcKoR pabo-
Tbl, YTOOL GHICTPO OLEHHTH JOCTOMHCTRA NOBOBBEAECHUH, peKOMeNTauni
WM HOBBLIX MaTepyaJos, lipclJaraeMblX, HalmpuMep, MPOMbIIIJIEHIIOCThIO.
Paubiuze tpefoBankcs TOAbl, YTOGEI Cil€/IaTh 3aKJIOYCHHE O peHTaldelb-
HOCTH HOBOBBCICHHA. Yacto nyXHo 6H0 cobupaTh CBCICHUMS H3 PaslbIX
MecT, pasJiyaioliuXcst Tomorpaduell, MOUBCHHBIM MOKPOBOM, CBOHCTBA-
MH BO/B, cIHOCOGaMH BLUMOJHEHHSA  /peHaKHbIX paboTr, XapaKkTepoM
CeIbCKOX03AICTBEHHOT0 HCMONHh30BAHNS 3€MIH.

Hosble papenakneie MaTepHaJm M MeTOABl yCcTpoficTBa jJpeHaKa
1e06X01MMO TIIATCALIO HCNBITBIBATL H NPOBEpsTH Mepe] HayaJdoM pa-
60T B IUHpPOKOM Macwitabe, McuslTaunsg MOXKHO MPOBOAXTL B Jaboparo-
paH, Apela’kHoOM SALIIKE HJM B TOJICBHX yCJIOBHSX.

5.7.1. JabopatopHble uCAbITaHKA

Hopwit apeHaxuwuiii Marepnaa (tpy6el, GUJIbTPE M T. I.) J0JKeH cra-
4aJga OpofiTH HCUMTaHUS B .1a00PaTOPHH 1/ OLEHKH €I'0 XHMUYECKHX U
¢usnueckux cpoiicTe. Croco6ul NCNBITANMS ApPEHAXKHBIX TPy  H3d0Ke-
ol B cranaaprax OPI’ DIN 1180 (gaa ronuapueix 1py6) u DIN 1187
(a1a Tpy6 uz IIBX). B suayutcibuolt Mepe cranjaprThble cmocobsl He-
NBITAHHA MaTepHaaoB I1as (QHAbTpanuyd pa3paboTaibl pst.loM KyJabTyp-
TCXHHYeCKHX MICTUTYTOB. O6BIMIO ONpeIessior:

— CIKHMAeMOCTh;

— YCTOHUMBOCTh K (H3HKO-XHMAYECKUM (arTopam;

— nopo3uoCTh ( pacupejenenne ofbeMa mop);

— Mmaccey;

— 006beM;

~— BOJONIPONHLAEMOCTDL (1M0j, HArpy3KaM# # 6e3 HHX).

Kpoue Toro, uccaenywores:

— TH;IPABJMUCCKHAC CBOIICTBA;

— GuABTPYEeMOCTL (B mOYBe # € IIOYBOI FAMTCABHOE BpeMsA).

[locie(Hue ABC XapaKTEPHCTHKM H3YHaloT MyTeM MOCTAZHOBOK OIILI-
TOB B JpENaKHOM SUIMKE.
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5.7.2. JpeHa)KHbIH NOTOK

Tuapaenuveckue mnapamerpsl (YKJOH, AHMaMerp, MICPOXOBATOCTh, OTJO-
KEHHE HaHOCOB, PACXOI BOILI) ApPEHAXKUOIl JMHHM MCCAE1YIOT B suiyd-
HBIX ADEHa’KHLIX J0TKAX ¢ MunuMmasablo#t pauno#t 10 M.

5.7.3. [OpeHa)KHbiH SLIMK

B apcuamknoM smuKke ucclIeIyloT B3aHMOCBS3L MCXKIY BONOH, NOUBOI,
GuILTPOM M ApcHaxKHoi Tpy6ofi. Halle Bcero ©OmpenessiioT BOAONpH-
eMHYI0 CIocOOHOCTh DAasHEIX BHJIOB Apeluamublx TPpy6 € YUeTOM BeJH-
UHHBl 3330pOB B CTLIKaX ILIH pa3MCPOB BOJOBOYCKHHX wuicJel, BoJ10-
NPHEMHYIO cmocobiocTh Cyxoli, BJAaXKHOH HJIH MOKPOH 3aCHINKM Tpa-
meil 1peHaxHmRX TpyG 6¢3 GUALTPOB H € CavMbIMH pPa3noo6pasHBIMH
diabTpavu.

Henpitanins B IpeHaxHBIX SMIBKAX MOTYT GHITH KPATKOBPCMEHHBLIMH
(OT HCCKOMBKMX Yacon 10 HCCKOJIbKHX IHCH) Hau ajutednHbiMu  (ue-
CKOJBLKO MecalleB, ¢ GeccrounniMu mepepuiBams) [5.18, 5.28].

YcaoBusa, co3laBaeMple B IpCHAXKHOM sILUIMKe, NOMKHLI B 3HAMi-
TCILHOT Mepe NPHOJHIKATHCH K CCTECTBEHHBIM YCJIOBHAM Ha MeCTHO-
CTH WJIM B TPCHAZKHLIX Kanasdax. BaxHo 1o, uto MBorue ¢daxroper (na-
npuMep, mousa, Hamop, MPHTOK, OTTOK) MOTYT  OBITh HOCTOSAHHBIMH,
a HenelTyembie (axkTOpH, HanpuMep TPyOul 1AM Jipenaknbie (QHABTpL,
MOTYT BaphUpOBaTh,

Boobuie ke nenpTaHasl pen B APCHAXKHEIX SIHKAX NDOU3BOASTCS
IpeHMYUIECTBCHNO HA [0YBAX € BHICOKON BOAONPOHHLAEMOCTLIO (re-
COK), KOTOpLIE B CCTCCTBEHHHIX YCJIOBHAX 3a4YacTyi0 BOBCE HC Ilys1a-
10TCA B TpyOUYaTOM IpCHaKe.

5.7.4. TloneBsbie UCNBITAHUMSA ApeHaXa

Okomatesnioe 3akMOYENHC O PA3JIMYHLIX METOIdX Jpelaka Ham Ma-
Tepua’ax MOXKINO 1aThb TOJILKO IOCJE TNPOBEICHHUS  MOJEBHIX HCIObITa-
Wi, KOTOpHIC NpPO10dKawTca MHorme voim (ze 20 get). O Bume n
o0beMC 3akJIAIKN ONHTOB, a TaKKe O HX [POBEICHMH CM. JMTCPa-
Typy [5.2, 5.5, 5.9, 5.12, 5.25].

dTH moad NOAKHLL NPCBAPHTEILHO GLITh MOABEPTHYTH TIIATE.Ih-
HLIM TIOWRCHNABIM U I'MAPOJOTHYCCKHM  UCCJIC;IOBAHHAM ¢ HallecenuoeMm
AaHHBIX Ha CMEUHAJbIIC KAPTH.

Toapko TINATCJBHO 3aJI0XKeHHHE ¥ IPaBHJILHO IIpOBeJeHNEIe OIlbl-
ThL HA JIPEHAXKNLIX NMOJIAX JAI0T NAJeXKHbie pe3yJabTatsl. [lpu nmoseBnrx
MCHILITAHISX  OKPYKAIOIIKC YCa0BUA (IOYBW, [PYHTOBLIE BOAL, CC.Ib-
CKOXO3SUICTBCHHOE HCOOABL30BAlHE) I BCex BapHaNTOB AOJIKHLI 6bITh
O1HHAKOBLIMU. BapHaHTaMNn nNoOMeROTO HCNHTaHUS MOTYT GBITb pac-
CTOMNASL MEKIY jpcHaMy, TIYOHHA UX YKJAJKH, YKJIOH, AJHHA, CHOCOE
MX H3TOTOBJIEHNS, BHA ApeHaXuux Tpy6 # GuanTpos,

Baxiyio poan urpact M3MepHTEJbHOE OGOPYIOBanue IS MOCTO-
SINOTO y4eta CTOKA, YPOBHS IPDYHTOBBIX BOJ, OCAjKOB, NOUBEHIOI BJa-
ru n 1. (LI, Vol. TII].

Hz CKA3aHNoro JeTpyAHO 3aKJIOUMTB, YTO 3aTpPaThl Ha NpPOBCHe-
NHC HCOWTANNK BO3PACTAIOT B TOM e NOPSIKC, B KakoM OHJM pac-
CMOTPEHLI cnocO6Ll UCTBITAHHMS,
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6. rTMAPABJIMYECKHUE PACYETDI

Tnasuag ueap TpybuaToro jpeliaxka 3akHO4aeTcsd B OTBEICHHH M30LI-
TOYHOH BO;Ibl 3HMOH # BeCHO!, & TAKXKE BOJAbl CHJAbHBIX AOXKIeH B Jer-
HUH OCpUOL A TOro, 9To0bl BCPXNHUC 30U MOYBLL MOXKHO OLIIO CBOE-
BpeMeHHo o6pabaTHBaTh,

6.1. MOAYIb CTOKA

Moayab jpenaxuoro ctoka (g, Ja/c-¥M? Ik Jfc-ra) —3TO Ta 4YacTh
atMocdepubix 0cagKoB®, KOTOpas IpoTeKaeT HJAM JOJ/UKHA NpOTeyp de-
pe3 Jpenbl Cpasy Hid 4epe3 HCKOTOpOoC BPCMSA Mocje BLUIajelius ocai-
KO0B. Moay/lb CTOKa 3aBHCHT # OT MECTA.

Crox ¢ ompeielcHHofl Bojoc6opuoil miomain (F), mocTymaomuit
B KOJJIEKTOP HJIM Kauaj, obosnadaior 6ykeofi Q # BHpaxaloT B Jfc
ann m3/c. Coraacno cranzapraM @®PI DIN 4047 u 4049,

Q=g F.
1 MM ocagkoB= 1 a/m2 =10 m3/ra == 1000 m3/km2,

Mozyan cToka, npaMenseMble JJis1 PacueToB JApeHa)ka, HOMKHBL CO-
‘OTBETCTBOBATL MCCTHBLIM KJHMATHYCCKUM M I'HADPOJOIHUECKHM YCAOBUAM
.corjpacio craugapty ®PI’ DIN 1185.

Haag OPT mo 1ecatujerHdv  3aMepaM  aTMocepubX 0CaiKoB
(¢ 1956—1957 mo 1965—-1966 rr.) Ol omperhedel pacYeTHHIE MOIYJb
.croka ¢ [6.3]. IToicuersl mpoBOIWJHCH Ha OCHOBE KODPEJSUMH MeX-
LAY 3aMepCHHBIM CTOKOM H aTMOchepHLIMH OCagKaM# [Jsi Das3jHUHbIX
JauamadTHO-KIMMaTHYeCKUX 3011 Mmopckoro mobepexsbs  Ceseporep-
MaHckoif HuaveHnoctd, CpelHeBBHICOKMX rop M mpearopuit Agsn (r=
=0,93 pas suMuero noayroaus). Cpeanyie M 3KCTpeMadpHble 3Hade-
Mg 3aMepPOB CTOKA NpHBeTeHul B Tabauue 6.1.

Hexoas u3 roro 4to B cytkax 86400 c, uveeMm:

1 mM/cyTr= 0,116 a/c-ra;
1 nfc-ra= 8,64 mm/cyT.

B craugapre ®PT DIN 1185 (amct 2) npuBeiennl AaHIble CTOKA,
PacCcUATaNHbBIC MO cpCallero1oBLIM ocaikaM (Taba. 6.2).

B oGenx Ta6nunax nNpHBejeHH 3HaveHUs CTOKA JJIA pPOBHHIX Ge3-
YKIOHHRX Rnaomagel. IIpuTok Boan ¢ Bozoc6opa HeobXoIHMO BCeria
“YUHTHIBATh.

* D70 onpejeseHHe MOAYJS IPEHAXKHOrO CTOKA ClpaBe]JHBO TOJb-
KO 151 TeppHTOpH#ii, NOUBH KOTOPHIX XapaKTePH3YIOTCH HOBEPXHOCTHHIM
sabo;raunBanseM. [Ipn rpyHTOBOM 3260/1a4UHBAHAM 3HAUYCHHS MOAYJIA
JpeHaXXKHOro CTOKAa ONpefessiioTesi He TOJMBKO aTMOC(EpHHIMH (H CKJO-
HOBBIMH), HO M TPYNTOBHIMH BOJAAMH, ROCTYMNAWMHAMH B JAPEHAXKHYIO
chcremy. — Ipum. pen.
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TabGauna 6.1. PacueTHblf CTOK AN MEJHOPATHBHBIX CHCTEM
pasiMuHbIX Kaumatudeckux son ®PT [6.3]

Caoit croka, Mm/cyT

Mecrnocts cpeance npeteant

SHauenue KoeOA I
TIpnbpexknas 3ona 10 812
CcepeporepMaticKast HII3MEHHOCTh 12 814
CpelHeBLICOKHE TODBL 14—16 8--24
Mpearopbst Anen, IllBapusasisi 18—24 14-34

Ta6auna 6.2. Mopyan croka ans rapasiHuecKoro pacdera JHAMETPOB
TPy6 KONNEKTOPOB M PACCTOSHHA MeXay JpeHaMH
Ha no4yBax rpyHToBOoro nurauus (mo crawzapry OPT
DIN 1185, aucr 2)

CpeaHerogosoe Ko.H- Moayab CToKa KOMJACK- Caoit mpeHaxioro
4eCTBO OCd,LKOB, MM Topa (q), alc-ra CTOKa, MM/CYT
<600 0,8 7
600—1000 1,0 9
1000 2,0 17

6.2. PA3MEPDL] KOJIIEKTOPHbBIX TPYB

ITponeccrr Teuenuss BojRl B TpyGONMpOBOAAaX MOXHO pacCUATHIBATL IO
SMOYpPUUECKUM H Teoperyueckum GopMmyaam. M3 smmmpnueckux ¢op-
MyJl #3BeCTHA MNpPeXJC BCCrO CTrenennas ¢opuyJa, npuMeHseMas Ha
gpakTuke. DT1a Qopmyaa Oua npeanoxena 200 ger wasap Iiesn u 3a-
TeM ycosepuiercrpopana MaungdroM, WTtpukiepoMm u Taykiepom.

TeopeTnucckne QopMysnl ¢ TOUKH  3peHHST HU3HKH OE3yNpPeuHH.,
PaspaGoraunnie Jlapcy — Beitic6axom ¢opMyJbi GBlJIH  yCOBEPIUECHCTBO-
BaHbl AJ51 npakrhucckoro npumeuenus Ilyaseilaewm, Tlpanaraem # Ko-
ne6pykom [6.5].

6.2.1. Teopertuueckas (popmyna TeueHua

BHyTpeHHne IHaMeTpel JpeHaXKHBIX TPyO, paboTaionux noJHuM ce-
yedneM, corjacno crangapry ©®PI' DIN 1185 (nmer 2), paccusrthiBaioT-
ca nmo ¢opmyde Ilpanarna-— Konebpyka. B coorsercrBus ¢ aurepa-
TYPHBIMH MCTOYHHKAMH [6.6, 6.9]
2,5lv k —
=201 — 2gDI .
v g[DVQgD, + 3,710]V€

MNpu Q=F-v ana kpyraoro mnomepeuHoro ceuenuss TpyGw nveeM

aD? 2,51v k N
= ——1-2,01 — 2gDI},
0= {20 |5y + 5] V)
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Puc. 6.1. Hovorpamvma 18 onpegejeHnst BHyTpeHHero jAHameTpa
apei, CKOPOCTH BOIAB M pacxoioB. Jlpenakuvic TpyObl ToOHYapHHe
(ky==0,7 mm), D, — BuyTpcHHHIT AHAMETP.

rne v — cpe/lHda cKopocTh Tedenus; D — amamerp tpybu; | — yKiowm;
g — yCckOpeHHe CBOGOJHOTO NafeHHs; vV — KUHeMaTHyeckas  BS3KOCTb,
cm?fe; kB — koapduument wepoxoratocT#; Q —obbeM cTOKA,

B pesyabTate MHOTOYHCJAEHHBIX HCCJAEOBaHAN Ha MOAENSX, BBHIMOA-
MeitHBiX M0 TopyucHHio Kypatopus no MCIHODaTHBHOMY CTPOHTENBCT-
By HMHCTHTYTOM mO THIPOTCXHMYECKOMY cCTpONTeancTBY (JIsfixTBaiice)
npu TexunueckoMm yHunepcuteTe B Bpaymmeeiire [6.5] # radenpoii Me-
auopaunn Bomuckoro ynusepcurtera, 6uuiH ompejedcHrl KO3(DGDHIAEHTH
IIEPOXOBATOCTH [JiSl BHINENPUBEAEHDEIX GopMy..

Craugaprom OPI' DIN 1185 (amcr 2), ycraHoBJCHO AJS:

TOHUapHWX (Kepamuuecknx) Tpy6 . . %,=0,77 MM
roppuaposanyux Tpyo us [IBX . . .  £,=20 mu
raagkux tpy6 w3 I1BX . . . . . £,=0,1 uMm
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Puc. 6.2. To me, uto Ha pucynke 0.1, no tpy0ul rodpupoBaninie
u3 [IBX (4,=2 mw).

C yuerom 3THX KO3QOMUMCHTOR COCTABJICHBL TPH HOMOTPaMMBl 17K
THAPABJNYECKOTO pAcyeTa BHYTPCHHHX JAuaverpoB Tpyl, CKOPOCTH BO-
ALl M pacxoon:

— ronyapuuie JpcHaxHbIe TpyOul — pucynox 6.1:

— rodpupopanusie penaxuvie Tpy6n u3 [MBX — pueyviiok 6.2;

— rJa’kue apenaxnwie Tpybe n3 ITBX — pueynok 6.3.

Ilpn cocTapacHHH HOMOUrpavMM 3a OCHOBY GHJIM NPHUATL akTHUC-
CKHE BHYTpEINHC INAMETPBLl per Ifa ydacTke uab.Ti0ICHI.

Ha pucynkax 6.1—6.3 sTi pa3Mepnl llepecyutanbl COriacno crah-
napram OPT DIN 1180 n 57

1 nmpyscp HCMOAB30BAHHS HOMOrpaMyM (pacueT KOJIEKTOpaA).

HOauno: g=1 ajc-ra, I=2%, BuyTpeunnit 1navMerp rouyapuoit
apernt 100 v,
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Puc. 6.3. To xe, uto na pucyiike 6.1, Ho Tpy6nt raaaxne us I1BX
(ke =0,1 um).

Onpescants: F (ra), Q (a/c) n v (m/c).

Cornacno noworpavme (cM. puc. 6.1), F=78 ra, Q=78 a/c »
v=1,05 m/c.

11 mpumep (pacuer Ko.1JIeKTOpa).

Hauno: g==0,8 a/c-ra, [=14%, F=5,6 ra.

Onpeaeautb: BHYTPCHITMIT guaMeTp rodpuposantoll Tpyon u3 IIBX,
Q(1fc) u v(m/c).

Coraacuo HoMmorpamme (cMm. puc. 6.2), BuyTpcHnugii AnaMeTrp TpyOL
pasen 100 MM, Q=4,4 a/c 1 v=20,69 M/c.

Anajorayno mMoxer OniTh HCROJb3OBaHAa TpeTbsl HOMOrpaMma (cM.
puc. 6.3).

CicayeT yyHTLIRATh, YTO NMPH HCIOJL30OBANAH TOPPHPOBAUHHX Ape-
waxnux Tpy6 usz I1BX, cormacno crangapry ®PT DIN 1187, dakrtuue-
CKMil BHYTPEHHHI /MaMeTp 3HAYHTEILHO OTKJOHSETCS OT NPHHATHIX pas-
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MepOB B CBeTy. Lcan cpasuuTh Mexay coboit TH.IpaB/ivecKyw IHpo-
H3BOHTCIRHOCTh PasHLIX BUAOB TpyO, TO Aas roppupoBabHbiX Tpyv0
u3 [IBX anaucing Gyavr wa 25—359% wMeupliie, yeMm st rondapbix
Tpy6 [6.5].

Tpuvenscvue ¢ 1975 r. rodppuponsaunsie TpyGul w3 [1BX ¢ raazkoit
BHYTPEHHCIT MOBEPXIOCTLIO MOIYT HA OCHOBAHMM TFHIPABIHUCCKUX HC-
CC:IOBAHMA PACCUHTLIRATLCY IO HOMOrpaMMe 15 roHuyapinix Tpyo
(puc. 6.1 u 8.11),

6.2.2. CrenenHas hopmyna

B PykonoIcTse Mo MpOeKTHPOBAHMIO ipenara (BocbMOc H37laline) BHYT-
peHulle ceuycHns jipexaxubix TpyG paccuuthisalores no dopmynae Tayk-
Jsiepa — Maunnunra — Hlrpuknepa:

v = kR23]1/2 y/c,

TAe U — CKOPOCTb BOJLL, M/C; k-—kodbduuHent NICPOXOBATOCTH WIH
K03DbunuenT cxopocti; R — ruipasaiucckuit  paauyc, M; J— yKkJaoH
3epka.cia BOADLI, COOTRCTCTBYIOLINIT YKJIOHY JLHA.

Ilas apenakHuIX TpyG COBpPeMEHHOrO IPOM3BOTICTBA MOXKeT OHITh
TPUHAT eAHNblfi KOI(DGHULUHCHT MIEPOXOBATOCTH Rs=75 NpH YCIOBUH UX
pa6oThl nmoaHLIM ceucHueM [7.23]. Orciona chejiyer, UTo

v=1,3842%/3]3/2 m/c;
Q= 0,10854%/3/4/2 q/c,

rae Q — K0.nuecTBO BOSIM, Jfc; d — nameTp TpyGBI, oM.
I'napaBanyeckuil pacyer BHYTpeHNUX IHAMETPOB APCHAXKHLIX TPYO

BO3MOK€H MO HPHBCACHUON (ODMyJC ¢ mOMONIBIO Jorapadviuecko

JMHeHKH, Yero Heab3st ckasate o dopmyne Ilpanaras — KoneGpyxka.

6.2.3. Pacuet Tpy6, pabOTalOLHX HEMONHbIM
ceueHuem

Tpy6onposoiu, pa6oraloniye HEDOAUBIM  ccicinicM, OGHYHO — pac-
CYHTHIBAIOTCA TO KPUBLIM 3aTOJHeNHs, [pHYCM 3Hauenuss HEMOJHOro
3aMOJINCHHS OTHOCAT K BOJOMOpOllyckio#l crmocoGuHocTH TpyOH, pabora-
OWeH moauniM ceucHueM. XapakTep KPHUBHIX 3alOJNHEHHS 3aBUCHT OT
IuaMeTpd, VK.I0HA H 1ICPOXOBAaTOCTH TPY6, a Takke OT BO3dyXa, ,(BH-
KYWErocs B YacTHYHO 3aloanciHolt TpyGe. Oanako cuie He yjaBanoch
BHIPA3HTDL 3TH (PH3HUCCKHC 3ABUCHMOCTH MATCMATHUCCKH,

Kpusbie 3anoatienus (puc. 6.4) paccuuranst mo TopMany u co-
OTBETCTBYIOT Kaliadu3anuounny BojonoiaM |6.6]. Dyksul ¢ W v o3ua-
Hal0T YaCTHYHOC H TOJAHOe 3amofienuc tpy6 COOTBETCTBCHHO.

Mpuxep. llpu pabore TpyGu moanuiM ceuchHHeM Q=45 ajc,
v=038 w/c. Onpeleanth Q; ¥ v; NPU yYacTHHUOM 3amoiHelinuy hf/d=
=0,4 (10%).

Ha pucyixe 6.4 naxoauy:

Q;=0,33Q,=0,33-4,5= 1,5 xn/c;
vy = 0,89, = 0,89-0,38 = 0,34 m/c.
121



N
// \
£ y
4] v
L~
5
,/
/ / .
L~
l'
/
—
—
g gr 4z 40304 45 96 a7 48 49 0 111z
4 v
TV‘I//]Z/ Ve —_— .

Puc. 6.4. KpuBble 3anonHeHHs] AJIA KPYIVIHIX NONEPEUHHIX Ce-
yeunit Tpy6 [6.6].

6.3. PACCTOAHMA MEXXAY APEHAMM
B MOYBAX, 3ABONTOYEHHbIX TPYHTOBbIMM
BOAAMM

PaccTostHuSL MeX1y ApeHaMH B HACTOslllee BpeMsi NOBCEMeCTHO cpas-
HHTEJbHO TOYHO PACCUHTHIBAIOT HA OCHOBE TCOPCTHYECKHX IIpeICcTaBi:-
Hu#l o TeucHuu Boanl. [locneiHee NMPOMCXOAMT wallie BCEro MO 3aKOHaM
CTallMOHapHOro (pasilomMepHOro) jsuxenus (mputox — orToK) f[L.11,
1.12, 5.14, 6.1, 6.4, 6.8].

B uckmounTeNbiblx CAydasx Jenecoo6pa3sHo paccuMTHBATh pac-
CTOSTHHC MeXK1y ApecllaMu 10 3aKOHaM HCPABHOMCPHOTO TeueHHs, Ha-
npuMep 175 OpoIlaeMLiX TCPPHUTOPHIl (PN TNOHMXKAKCILEMIS 3epKane
TPYHTOBLIX BOJ.

31ech cranaaproM ®PL DIN 1185 (nuct 2) pekoMentyoTcs CHo-
CoGH, KOTOpBIE ONpaBiald cc6fA Ha HPAKTHKC NpH ONpPEeICHCHHH pac-
CTOsINMH MEXTy IpeHaMH Ha nousax rpynrtosoro mutanus. Ilpu pac-
yeraX HCOOXOAMMO YyUYUTHIBATH NPHUYMHY NCpeyBJAAXKICHNS MOYBH (Ha-
MopHLIC TPYHTOBLIC BOIB, BEPXOBOTKA, OPOLICHHC), C OJHOH CTOPOHH,
H BO.10TIPONHIIA@MOCTD TOYBLI, C APYroi.

Tonpo6uo ocemaercst ONpeaeNelHe pacCTOSHHIT MeXKIAY OCYLIH-
TeJLHBIMH KaHallaMp H IPeHAMH N0 KPHUTEPHUSM OCYedHs W THAPOJIO-
THH TOYB ¢ MOMOWKLI0 HomorpauM. [lpuBeiennl moapoGibie cbeleHns
JWIA IpaKTHUecKUX paGotumkon B obaacti apeuaxa [6.1], a Takxke
MHOTFOYHCJICHHBIE TipuMephl. OHH TNPUMCHHME TOJLKO IS JLOCTATOYHO
BO.10TPOHHNAEMDLIX (KO3(dulmenT Guavtpanun k=006 M/cyT) onmo-
CAOHHDIX MM ABYXCIOMHHX TIOYB TPYUTOBOrO MUTauusi (cM. pasl. 3.4).
Crelyer TaxkXe 0c000 yMUTHBATL Aailible, TpHBCICHAbLIC B Tabmnue 5.1.

Ha caoxennuix Ttoppamua Goaorax B pesynbrate OCyHUIeHHS TIpO-
HCXOUT Ocaika Topda H CHIDKAeTCs BOJOMNPOHHUACMOCTb, YTO HCOG-
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PASHRS AN/ SRR
Puc. 6.5. BeprTuxadblbie, TOPH30HTAdb- |
HEle B Paanalblre KOMINOHEHTH Tede- |
HHA B BOJOMPOHHIACMOH I@OuBe Hajg |
BOJOHENPOHUIAEMEM ci1oeM  [6.17: !

1 — pannainioe TcueHue; 2 — BePTHKAIbLOE
TedelHe; 3 — ropu3oHTaAbHOC Teyclive.

XOJAHMO VYHUTHIBATL lIPH OLPEICAEHHH PAcCTOSHUE MeX1y jtpeuamu (o,
pasn. 7.3).

TpyHTOBO MOTOK MCXKAy lapaiIcjbHBIMH gpetiaMu (cM. puc. 5.1—
5.3) MoxCeT GHTh C JAOCTATOUHLIM OpHOaHMKCHHEM udbdepeHUnpoBail a
BEePTUKAJILHBLE, TODH3OHTANIBUEIC H pa/luasblble cocTanasiomue (puc. 6.5)
C OOOTBETCTBYIOIMMH COIPOTHBJCHHAMH TCUGHHUIO,

Pagmanbuoc CONPOTHBICHME — TEUEHHIG  BO3UMKACT B pe3ysbTare
cbnukennsl nuHMii Toka Bodjde apenaxHoil TpyGw (cM. pasi. 5.1). Tak
KaK BepTHKaJbLHOC OOIpOTHBJIEHHE OOLIYHO HE3HAYHTCILUO, TO PacCTOs-
HHS MEXAY JpcHAMu ONpPeACASIOTCH IHPCHMYILCCTBEUHO TOPH30HTAb-
HHIM H PajHajibHEIM CONPOTHUB/CHUSIMH TEUCHHUIO.

BeauuyHb I'OPH3OHTAJBHOIO M PaHagbHOTO CONPOTHBJACHHN 38BH-
CAT OT PacloNOMKeHusi BOOHCIPOHHIAEMONO CJOSL MO OTHOUICHHIO K
apeuaM (cM. puc. 5.4).

6.3.1. Mopmyna Xyrxayara

Caepyer pasauuath TpH clyyas.

1. Ecot jpeHbl Jie)KaT HeMOCPCACTRCHHO Ha BOIOHENPOHILAEMOM
CJI0C WM 4yTb BLILE 3TOTO cJofl, TO Hpeol.aiiaeT rOPH30OHTaNbHOE CO-
NPOTHBJICHHUC, a paldHajbHOe COHPOTUBJENHE NHC3HAYHTCJALHO W HM MOMK-
#0 npenebpeus.

2. Ecan BoMOHCHpONHIIAeMBIR ¢JI0H HAaXOMHTCH HA GOJhlIOH TayGu-
He (6o.ee !/; paccTOSiHHST MeXKAy ApeHAMH), TO PajHAILHOC CONPOTHB-
JleHNe oOKa3sbizacT 00.IbllIoe BJAHSHHMC, a TOPH3OHNTAJbILIM CONPOTIRIC-
HHEM MOXKHO IpcHefpeub.

Dopmyibl pacCTOANHI MEXKAY ApCHAMH 1 060MX CJAyYacB, a Tak-
XKe COCTAB/JCHHAS MO HUM HOMOrpaMMa NpOCTDL.

3. Ecau ray0nia 3ajcraiusl BOIOHCNPOHHLAEMOTO J/10sl HUKe 1HA
ApeHBl COCTaRIACT Melee !/, PAacCTOSHMS MCXK,ly .1peHaMH, TO paiuaiib-
KO CCNPOTHBJCHHC HEIb3st He yuuTniBaTh, [IpH ydeTe TOJbKO I'OpPH3OH-
TaJbHOIO CONPOTHBJ/ICHHS PACHETHBIC PACCTOSHHS MEXJY JAPCHAMH MG-
TYT 0Ka3aTbCd CAHHIKOM OOJDLLIHVH,

IOas Beex tpex caywsaes Xyrxayir [6.1] aact npakTHueckee De-
mienne ¢ moMollbio caelylouleit dopuyan (puc. 6.6):

. 8k;2dh 4ka/12
a? = S =+ S ,

TZe G — pacCTOAHHC MCXK1y ApCHaMH, M; ks, — kospdnuncnt ¢uiabrTpa-
LHH 1050 IICYRL, PACNOJNONKEHNROI0 BLIHIE J1PCHH, M/cyT; k; — K03bdu-

UAEHT (GUILTPalliy CJO0f, PACTIOJOMKEHHOro HHKe JpeHbl, M/cyT (cm.
pa3n. 3.5); d -- hakTOp, M |3KBHBAJCHTHAS TOJLIHHA BOIOHOCHOTO CJOS
UOYBL HUAE OCtM APCHAXKHOIl TPy6u B 3apucuMoctd OT a (1164, 6.3).
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s ¢ Puc. 6.6. Cxema k tdbopmyne pacue-

k i I " Ta paccrosnui Mex1y JApeHaM®u
’ 7 [6.1]:

! ; v/ I — eCTeCTBCHHKII  yPOBCHL  I'PYHTOBBIX
T 1= —-- ~T= """  Boj4; 2— BojoicnpouunaeMhiil ciof.

7 < & ®agTop d mnpuBeieH B HOMOrpaMme
¥ T i (cm. puc. 6.7)]; D — paccroauue

e OT NPCHHl A0 BOAOYIIOPHOTO CJ04,

= #,

s 1 M; h— ponycTaMasi BHICOTa 3epKa-

i Ja TPYHTOBHIX BOJ Haj ApEHOH, M;
= .} —raybuna 3anoXKeHUs [APEHH, M;

f — momycrumasi ray6uHa 3epkaja
TPYHTOBHIX BOJ OT IIOBEDXHOCTH, M
(o6bluno 0,5 M); S — MakcuMasabHOC KOJHYECTBO OTBOJAMMON BOAH at-
mochepHHX ocazkos, M/cyT (cM. pasa. 6.1); r — osddekTuHHI BHew-
Huil pagmyc ApeHaxuoll TpyGn, M.

[lepast uacTb (OPMYJH COOTBETCTBYET pPeXXuMy [PYyHTOBOIO IOTO-
Ka [a yyaCTKe HH¥Ke JIpeHbl, BTOpasf — PCKHMy TPYHTOBOrO IOTOKA Ha
yuactke Bullie Apeubl. Paccrosmusa MexAy ApenaMHi MOryT GEITh olpe-
LCJeHE ABYMS crnocobaMu:

— anajutudeckuM (MeToioM npuGAMXKCHuS B npolecce mozbopa A
cpablienusi) ¢ nomompto Tabauuut 6.3 (I u I npumepn);

— rpaduveckuM ¢ moMombio HoMorpaummp® (cM. puc. 6.7) (III m
1V nprmepit).

[Tockonbky BriGop 3 dekTUBHOrO BHCIIHCNO pajinyca JAPeHAXKHHIX
Tpy6 He3HauHTeNBHO BJMSET Ha pACCTOSINUSl MeXKay ApeHaMH, TO Tab-
Juua, cocrasieHHas aag r==0,1, ngeicTBuTeapHa JUI BCCX pafuyCOB.
[TpomexyTouHBE 3HAYCHUS HAZO OKPYIJATh, COOTBETCTBCHHO YBEJHUYH-
Basl MJM YMeHbLIas HX.

I npumep.

O,HiaHo: kf1=k/‘2=1,11 Mm/eyt; D=1 m; h=0,3 m; $=0,007 m/cyT;
r=y,1 M.

V 8.1,11-d-0,3-4-1,11-0,09
a= 0,007 ’

1-t xox mogGopa. CornacHo oucire, a=15 M. llo TaGauue 6.3
d=086 wm.
[NosctaBuB B hopMyny umciaoBoc 3naucHHe dakTopa d, moayuacm

15— V 8.1,11-0,86-0,34-1,11-0,09
= 0,007 )
15 M5£19,6 m.

* B pyKkoBOACTBE HCHOAL3YIOTCS ABA YCJOBIEX 06037aYCHHS MakK-
CHMaJbHOro KOJHYCCTBA OCafikoB, cOpachiBaeMBIX OCYIIHTEILHON cHcTe-
Mofi: §—3T0 cnoff BoZH (MM/cyT), NOjJCKaMi YAAICHHIO, a g —
cI0f  BOAB (MM/cyT), cpabaTeiBacMbii  gpeHaxeM. ITO  clefyeT
UMeTb B BHAY [pH HCHNOJb30BAHWM HOMOrpaMMH M aHA/M3C TPHMEPOB
pacueTa MexJApelHbIX paccrosnuil mo ¢opmyac Xyrxayara. B rabmune
K pucyHKy 6.7 cBepxy mnpuBcAenn a6coIOTHHC 3HAUEHHS CTOKA
B MM/CYyT, a B HHXKHeH Tpade HaHbl COOTBETCTBYIOIIMC 3TOMY CJAOI
3HaueHHs MOAYNA ApeHaXHoro croka B J/c-ra, — Ipum. pen.
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TaGanna 6.3. ®axtop d (M) AAs pacyera PACCTOSHUA MEXAY APCHAM®W
6e3 nomorpammbr [6.1]

dakrop d Aad paccTOAHHA MeXY JApeHaMu, M

Pl s 0] 15 ] 20] 5| 30| a5 | a0 | 45| 50
0 0 0 0 0 0 0 0 0 0 0 0

0,5 0,47 0,48 0,49 0,49 0,49 0,50 0,70 0.F0 0,50 0,50 0,50
0,75 0,6 0.65 0.69 0,71 0,73 0,74 0,75 0.75 0,75 0.76 0,76
1 0,67 0.75 0,80 0.86 0.89 0,91 0,93 0,94 0,9 0.96 0,96
1,25 0,7 0.82 0.89 1,00 1,05 1,09 [,12 1.13 1,14 1,14 1,15
1’5 0.71 0.88 0.97 1.11 1,19 1,25 1.28 1.31 1,34 1.35 1,36
1.75 0.71 0,91 1,02 1,20 1.30 1,39 1,45 1.49 1,52 1,55 1,57
2 0,71 0,93 1,08 1,28 1,41 1,70 157 1,62 1,66 1,70 1,72
2,5 0,71 0.93 1,14 1,38 1,37 1,69 1,79 1,87 1,94 1,99 2,02
3 0,71 0.93 1,14 1,45 1.67 1.83 1,87 2,08 2,16 2.23 2,29
3,5 0,71 0,93 1,14 1,50 1,75 1,93 2,11 2,24 2,35 2,45 2,54
4 0,71 0.93 1.14 1,53 1,81 2,02 2,22 2.37 2,51 2.62 2,71
5 0,71 0,93 1,14 1,53 1,88 2.15 2,38 2,78 2,75 2,89 3,02
o 0,71 0,93 1,14 1,53 1,89 2,24 2,58 2,91 3,24 3,56 3,88

-

PaccrostHust MexXJy ApCHaMH, COr1acHO OmeHKe, ObliM CAIIIIKOM
MacIbIMH.
2-it xo1 noa6opa. Cornacno oueiike, a=20 M, d=0,89 M.
% V8-1,11-0,89-0,3+4~1,11-0,09
= 0,007 ’
20 Mm=20 m.
CaenoBaTeqbllo, paccTosiHHe MeKiy ipeHavn Gyner 20 M,

Il mpusvenp.
Hano: ks,=0,38 MfeyT; k=148 wjeyT; D=24wm; h=05 M;
§=0,007 M/cyT; r=0,1 m.
V8-1,48-d-0.5+4-0,38~0,25
a= 0,007 ’
45 mM3£41,6 M.
1-it xo1 moaGopa. Coraacio oucHke, a==43 M. [lo tabaune 6.3
d=1,99 w. lNoactasus B opmyny 3naucuue d, nmeem
8-1,48-1,99-0,544.0,38-0,25
0,007 ’
45 M#41,6 M.
PaccTosiHAS MeX1y JIPCHAMH, COTJACHO OICHKE, OBIAM CHHLIKOM
GOTRITIIMH,
2-it xox moabopa. Coraacno ouchxke, a=41 M, [lo Tabmuue 6.3
d=194 v. Iocrasasem daxtop d:
8-1,48-1,94-0,5--4-0,38.0,25
0,007 ’
41 M~ 4125 m.
Paccrofanne MCK,1y apeHaMu coctasisieT &~ 41 M.

45 =

4] =
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Puc. 6.7. HomorpamMma /s onpeileseHHs paccTOsluil MekAy OpeHa-
MH Ha ToyYBax, 3a60J0YeHUHX [PYHTOBHMH Bo1amu [6.17.

IIT mpumenp.

Hano: kpy=k;, =111 wmfcyr; D= 1,0 u;
“M/cyT;
8h

—— = 345,

[To rabanue K pucyHKY 6.7
4h?

S

£0.

8h .
ks, —— =1,11-345= 383;

b 4h2 _
e 1,11.52 = 57.

1

126

h=0,3 M; s=0,007



Ha nesoit u npagoii mxane Jesoft wovorpaMMsl pucynka 6.7 Haxo-
JHM TOYKH, COOTBETCTBYIONLE OOOHM 3HAUENUAM, H OCOCIHHICM HX C
NOMOIULIO NUHeNKH HH HATAHYTOIl HITKH. B TOYKC nepeceucHHs € KPH-
Boit D=1 M mnoayuacM 3HaucHic a.

Paccrosiie wmex1y ipeuaMn a=20 m (aHa’gornuno I mpiepy).

IV npunMenp.

Jano: k_11= 0,38 w/cyr; k;2=1,48 Mfeyt; D=24 m; h=05 w;

s=0,007 w/cyT.
ITo tabauie k pucynxy 67

s .
S = 570;
452 _
— = 145,
8h
ksz = 1,48-570 = 843;
h2
ke, -~ = 0,38-145 = 55.

BcnovmorarepHbic BeJHYHHBI K 1HOMOrpaMMe ofpesceling paccros-
HUI Mexx1y JpeHavu:

8h 4h?
akTOpel —— H ——
s s
st § B M/cyT
0,005 0,007 0,009 0,010 0,017
WIH Aas g B Ji/c-ra
0.6 0,8 1 1,2 2

8h 4h2 8h 4h2 ‘ 8h 4h2 8h | 4h2 8h ’ 4n2
h, m H s s s s s s s s | s
0,1 160 10 115 6 90 5 80 4 45 3
0,2 320 32 230 23 180 20 160 16 90 10
0,3 480 70 345 50 270 40 240 36 140 20
0,4 640 128 455 92 360 70 320 64 18> 35
0,b 800 200 570 145 446 110 400 100 230 60
0,6 960 290 685 205 535 160 480 145 280 85
0,7 1120 390 800 280 620 215 560 195 325 115
0,8 1280 510 920 36> 710 295 640 235 370 150
0,9 1140 . 650 1030 46> 800 370 720 325 415 190
1 1600 800 1140 570 890 455 800 400 460 230
1,1 1760 970 1260 690 980 535 880 48> 510 280
1,2 1920 1150 1370 820 1060 640 960 575 565 330

Coeauius TOYKH -00enX I1UKaJ NpaBof movorpaMmsl (cM. puc. 6.7)
¢ KpuBOit D, moayuum paccTosHue MeX1y JpeHaMu q, paBHoe 41 M
(anamornuno II mpuviepy).
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C momouiplo moMorpaMmpl (cM. puc. 6.7) MOMXKHO JOBOJRHO TUYHO
ompelieaMTh DaccTOsiHME Mekiy IpeHavu. Kpome Toro, takoc onpeje-
Jele XapakTepusyercst AByMs MPCHMYILIecTBaMIL:

— OpicTpoTO# pacueTa;

— BbICTPOIl  OUCHKO! OTHOCHTCAbHON 3(QCKTHBHOCTH Tex ¢akro-
POB, KOTOPHIC BJMSIOT Ha PACCTOSHUS MCWY IpCHaMi.

CacpopaTeablio, Ha NPAKTHKC HYXKHO TOJb30BaTbCsi TOJIBKO HOMO-
rpaMMon.

6.3.2. Mopmyna IpHCTa

Eca B aByxcaoilioii nouse TpyOuaTnlii ApcHazK yJ0XKeH B BepXieM
cl1oe (puc. 6.8,2), To Aa8 oupclc’enis MeXKIPEIHDLIX PaccTOSHUNR 1pH-
MeHsICTCS TOJbKO opMydaa IpHcTa.

Jnst storo cayuas, pejx0 BCTpPCHAIOLICrOCs lia NPaKTHKe, cjciyeT
pPYKOBOICTBOBaTbCA ucTounukoM [6.1].

Ipumeuasnne. [To1oxene BOZOHENPOHHLaeMOro cjoss D u 3HaveHue
Kfz CYIIECTBCHHO BJMSIOT Ha pacCTOANUA MeXiy APCHaMH, a BOJOIpO-
HHIAeMOCTL CJOSl MOYBbL, PACHOJOXKCHHOTO Bulllle [pPeHH, OKa3blBaer
He3HaUHTCALHOE BJHUSHHE Ha paccTOSIHHA MexAy Apexamu. [lostoMy
JOCTATOYHO OUEHKH IJIOTHLIX ropu3oHToB, OFHAKO B APYrixX ciayuyasx
(vorna D u Kj, waawl, a & u Ky, Benuxu) nokasarein Ky, uvcer 60ab-
LIoe 3HaucHHC.

Ecan uaMepedrHe B LoJC 3HaueHuss K cudwio koacbmortcs (oco-
GeHHO cCaM OHM ClAydalHR W lie GUKCHPYIOTCS O MOYBEHHO-FHAPOJIO-
THUECKIIM Pa3mOCTAM NP KapTHPOBAHMM), TO BO3HHKaeT BONPOC: B Ka-
‘KMX lpefesax M xawuM o6pasoM KoJcbamouHecs 3HadeHusa K; MOryr
6uiTh ycpeaneHul? [Insi ompeieleHHOTo OGLCKTA ApeHa)ka C MOCTOSAHHBI-
MU 31aYCHHAMH ¢ H A paccTosiliug MeXJIy JApeHaMH JOJXKHH OBThb
noay'eHsl ¢ NovMomblo xovGunauni Ky, Kyp, u D. Cpeanne snavenus K,
COOTBETCTBYIOT CPCIHIM TMOKA3aTe]sM TOJLKO B Tex cJAyvasx, Xorjia
UPAKTI'ICCKA IeT Pa3uUilbl Mex1y COOTBETCTBYIOIIMMH 3HaueHugMu Ki
u D.

YeTaHOBHTD pacCTOsiHHE MeXKAy JApeHaMu AJdf KaXKJ0ro IYHKTa
JAPCHIIPYEMOH TEPPUTOPHH HeTpYilRo, mortoMy uto 8 h/q w li%/q siBasioT-
CSl NOCTOSHHBIMH BEJIMYMHAMI M MOXKUO HCIOAL30BATL CUCTHYIO JHHEHKY
‘H HOMOTpaMMy.

N AR AN < ANN VNN NN .
2
,ﬁ Popriye 4 Lopmyna
Xyexayima u Jpncma Junema

Puc. 6.8. Pacnosoxenuc Jpell OTHOCHTEIBHO  INMOBCPXHOCTH
20IpuKOCHOBeNHs AByX C.10eB 1nouBLl [6.1]:

a — ToMorcHHas noura; O---2 -- AByCa0fHasg HoOYBA; AT HOYB a—&8
ipuroaunl dopmyant XyrxayaTa u DprcTa, Jag UousnLl ¢ — dopMysta
dpHcra.
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Pe3y ibTHDYIOIiHE 3HAUEHHS @ MOXKHO YCPCAHATDL rpynmaMu. B 6o.b-
IIMHCTBC CJy4aeB MOJy4aloT pas/Mulble PaCCTOSHUS MEX/]y APEHAMH B
pavMKax o3Horo npoexkrta. Ha ocHOBaHWM ONKITA CTPOWTEILCTBA M 3KC-
nJyaTauuu JApcHaxka pPCKOMEHIYCTCH Ha OjHOM yuacTke (mosie) TpHAep-
JKHBATLCS €IMHOTO PACCTOSHUS MeXAy ApeHaMu.

6.4. PACCTOSIHMS MEXXAY APEHAMMU
B NMOYBAX, 3ABOJIOHEHHbIX
NOBEPXHOCTHbIMU BOOAMH

[Ansg mous, 3a6ONOUEHHLIX MOBEPXHOCTHHIMH  BO0JaMH (BEPXOBOIKOIM)
(cM. pasa. 3.4.3), ¢ RONOHCNPOHHIIAEMHIM CJIOEM, PACIOJOXEHHLIM BHI-
e HOpMalblof TayGHuH 3allokelns jpell, JcicTBHTENbHA jgHArpaM-
Ma Ha pucynke 6.9 [3.19]. B aanHoM cnydae paccTOSHUS MeX1y jipe-
HaMH 3aBHCST TPeXJAC BCEro OT BO/OMPOHHILAEMOCTH CJ0s, Pacloyo-
JKeHHOro Hajg BOjOyMopoM, M OT rayGuHBI 3alleranus pojoynopa. Kpwu-
BLI€ MOJAYUEHBl JJIS CJIC,1yIOLIHX YCIOBHIL:

— MakcuMaJnbHasg jomycriMasi riayGuHa 3epxana 3acTOAHBIX BOJ
0,3 M OT MOBCPXHOCTH 3CMJH;

— xopolnasi BOJIOMPOHHIIAEMOCTb B TPCACTAX JAPCHANKHBIX TpaH-
weH i \peHaxuuX Tpyos;

— MOAYJDL CTOKA 5 MM/CYT.

Tlpu ykzouwe Mecriroctu Gosee 2% H TionepeyHOM [1peHHPOBAHWU
PacCTOSIHHS MeXy JpeHaMH MOUYT OuiThb yBejuucHol na 20—409.

IIpuvep.

Hauno: ks =0,9 m/cyr, =07 M.

Coraacno pucyHky 6.9, paccrosinue Mex1y apesavu a=10,7 m.
Ilpunstce paccrosune a=11 w.

Ecou  Bogonenponuiiaemulit
CJI0H, O6GYCJAOBJHBAIOIHE BCPXO-
BOAKY, JexuT Ganmxke 0,5 M or -
MOBCPXHOCTH 3€MJH, TO TpyGua- .|
THIf JApcHaXX MadosddekTusen
HAH BoBce HedpdekTHBeH (CM.
puc. 5.5). B naHHomM  cayuae,
€cJH TO3BOJAIOT IOYBEHHbIE yc- 207
JIOBHS, CJCMlyeT IipejycMOTpeTh I
GecTpy6yaThili WIH  KOMGHHHPO- -
BaHHbI# ApecHax (oM. pasm. 4.2 -
1 5.2) WIAM Ke [PUMCHHTb MOi- s
nouselnble  Mequopaun (M. |
pasn. 4.3 u 44). Y

/y/-,>ﬂ,/M/L‘_l//77
//,5””[/

Puc. 6.9. HoMorpavma zns on-
PeZe/iCHHS DACCTOSIHUSL  MCKIY
IpeHaMH B IouBax, 3aGogoueH- 70}
HHIX BCPXOBOAKOH, B 3aBUCHMO-
CTH OT BOAONPOHHIAEMOCTH |
IayGuHbl  3ajeranns  BOIOYIopa
(s — pacctosinue ot Boioymopa - &
40  IMeBHOH  NOBEpXHOCTH) g o5 L0 15 20nlym
[3.19]. : —Hy
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6.5. PACCTOSIHUA MEXXAY APEHAMM B MOUBAX,
3ABONIOMEHHbIX CBA3AHHOM BOAOH

B mioxo npoHumaeMoit noure, 3a6oJoueHHofl cBA3anHO# BOROH (M.
pa31. 3.4.4), Gectpy6uaTLie ApeHbl HeI0CTaTOYHO yCTOHUMBE, a mnoi-
fouBeHHble Meanopauun (rayGokoe puixJieHue, Iybokas BClAllKa) He
AT KejqaeMono pe3yiabTaTa. B maHHOM ¢aydae pacCTOSIHHS MeXiy
TpyGuaTLIMK ApeHaMu clielyeT ONpeleNsiTh, COTJACHO CTalAapTy oPT
DIN 1185 (muct 2), mo pesyanTaTaM alaju3OB CPaHyJOMETPHYECKOTO
cocTaBa TOCAe TPEIBAPHTEIbHOH 06paGOTKM MOUBEHHRIX NPOG B BO1E
(puc. 6.10). CorsiacHo HOCJCAHWM JAalNEM [OYBOBEAEHHd, 3TO clpa-
BeJUIMBO JWIIb B TOM CaAydac, eC/M pasMep dacTuil nocie 06paGoTKR
npob B Boxe onpeleasercss cordacHo cranpapry OPI' DIN 19683.

IIpumep.

Ilano: nweBaThie uacTHum — (<<0,02 MM) cocTaBasioT 589 1o
Macce.
Cornacuo pucyHky 6.10, paccrosHme wmexay zapenaMu a=9,3 M
s t==1,0 m. [Ipuusroe paccrosHne a=9 M.

lpn cnomctod TNouBe peKOMeHAyeTcs pAacCUHTBIBATH PAaCCTOAHHA
MexAy npelamu mo dopmyJe:

= ahy + azhy 4 azhy - - - -
By by hg 4 -ee ’

36 - ! Jb
= I B e 32
§ [— - . - "L’
gZé’_ - 28
Y N vi
Q24 AFA 2
> yAW 4
Su 2 20
S5 YK 76
AT
3 DS
372 Dwﬂua" e 12
n -
S 6 Frgisis = 8
g 51 4 B, +—- 4
Pasolufnocmy 7 1 T Jsul | ¢4 | L | 56 | 0§ [sud

% [ <qomm98_BF 77 82 50 38 2674 2

o6l <0,002MM 82 &0 47 345 26 18 e g 7

Puc. 6.10. HomorpamMmva AJAs ONpefesieHHs paccTOSHUS MeXJAy fpeHa-
MU JJI8 TouB, 3200J0UEHHHX CBA3aHHOH BONLOH. YBeJuyeHHe paccros-
HH MeXAy ApeHaMH BO3MOXHO NPH ObLICTpOM yJy4lIeHHH CTPYKTYDH
NOYBH U YKJIOHE TMOBepXHOCcTH Gosee 2% [1.6]:

T — rauna; sul — necyaHUCTO-NbIEBATasi ramHa; L — CyrauHOK TJIMHHCTHI L —
CYTJIHHOK CpefHH#; SL — CYIMIHHOK necYaHHCTHIY; IS — necok CYFIHHHCTHIf; suS —
flecoK mnecyaHo-Nel1eBaThIfA.

rae hy, hy, hs— TOMILIHHA COOTBETCTBYIOIUUX CJOEB; di, Qg (3 -— COOT-

BETCTBYIOILHE PaccTOAHUA MeXAYy ApeHaMu.
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6.6. PACCTOSIHUS MEXXLY APEHAMM
B MOYBAX, 3ABOJIOYEHHbIX HANOPHbIMMU

rPYHTOBbIMHM BOAAMM

HanopHue IpyHTOBEE BOILl rOpasio dalle, YeM CUHTAIOCH 10 MOCAL:
Hero BPEMCHY, ABJISIIOTCH IIpH‘iHH-Oﬁ nepeysuamncmm, a BO MHOrHX oOf-
JlacTAX H 3acOfeHHst TMouBHl (cM. pasid. 3.4.2).

3a6onaudBaHHe 1OYB HATIOPHHMH TIDYHTOBHIMH BOAaMH B CeBep(-
sanangnol yacre PP wceseioBasocs ¢ yueToM ONHTE, HAKOMJIEHHOI(
s CIIIA [6.7].

[ps ompenenciuH pacCTOSIHHA MeXAy ADEHaMH pasiHuaioT cie
Aylollxe BHAB YBJA4XHeHHs NOYBH HANOPHHIMH BORAMH:

— OJHOBPEMEHHBIN NPUTOK MOBEPXHOCTHHX M HANMOPHHX TIPYHTC:
BuX BOA (puc. 6.11, ssepry);

—— €C/IH TPHTOK HANOPHHX BOA HE YUHTHBAETCH HJIH YIHTHIBAETCS
HClOCTATOYHO, TO JHHHMH TOKA CPYHTOBEIX BOjl MOrYT JIOCTHFaTh IIe-
BepxnocTd yuactka (puc. 6.11, 8 cepedune);

— ToMbKO TPHTOK HANODHHX IpyHTOBHX.Box (pHc. 6.11, enusy).

KpuTmiecke  paccTORHHS, &(ﬂﬂj@‘ﬂ: .

MEX,1V JAPEHaMH INpPH HATOPHHEIX
<

|

IpyHTOBHX BOAax B Heboubimoft
CTENCHA 3aBHCAT OT  BOJAOMpO-
HULACcMOCTH TIOYBHI H OTpeldensi-
IOTCH TpeXJe BCero:

— rayB6HHOH 3aJI0KeHHst
JpcHaxKa;

— MOIIHOCTEI0O  TOKPHBAlo-
Iero CJIos;

— BHICOTO Hanopa Haa
fTIOBEPXHOCTBIO MECTHOCTH.

Puc. 6.11. JluuHm TOoka BOX B
fioyBax ¢ HANODHULIMH I'DYHTOBH-
MH M MNOBCPXHOCTHHMH BOAAaMH
[6.7]:

a — AperaX CcOOTBETCTBYET THAPOJO-
THUECKHM YCJIOBHAM; 6 — paccrosiud
MeX1y JpeHaMH CJHAHIIKOM BEJIHKH,
@ — Apenak Ges UOPHTOKA  1IOBEPX-
HOCTHbLIX BOX.

9* 13



6.6.1. HanopHsie Bogbl 6e3 BoAL ocafxos

Ing roMoreuHoii MOYBK C NDPUTOKOM HAMOPHUBIX TPYHTOBLIX 8O Ge3
BOIB OCA/KOR DACCTOSHHS MeXIy ,jpelaMH MOXIO OnpelesuTb N0 Me-
Toauke Myckarta, [Jdnarpavua, cocrapJennas ¢ nomouwnio 3IBM
(pue. 6.12), JeifctBureabla A8 3()PCKTHBHOrO JPEHAKHOIO pPagHyCa
0,1 m.

ITpumenp.

Jlano: D=10 m; Ad==1 u; t==0,6 M.

Cornaciio pucynky 6.12, paccrosuue MeXiy JpeHaMu a==7,5 M.

r

3 15 a5 3
NN L/ A 5
7}5\\\\\\///// 75 -
Mi?%\\\\{ 0,5/ /A =y
“ \‘N\\ 122///4/ 2
7 EENNA b (/0B »

WIS
B27/iINS
SN
IPIINNS
w1

Puc. 6.12. Homorpamma aas onpeiesieliuss paccros-
HHJ MEXAY IPCHAMH NPH HanoOpHLIX [PYHTOBHX BO-
Jnax Ges yuera atmocepHHX ocaikos [6.7].
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6.6.2. HanopHble Boabl ¢ BOAOM OcagxoB

Jlnst roMoreHmofi MOYBH C NPHTOKOM HanOpHBIX TPYHTOBHX BOZ C BO-
o 0CafKOB pPaCCTOSHHA MeXAY ApPeiaMH MOTryT OLITL yCTAHOBJICHH
10 MeTOINKe XHHCCAM C MOMOLIBIO HOMOTPAMMEl 11 MPAKTHUCCKOTO NpH-
mexenus (puc. 6.13). OpHAaKO npe/BapHTCABHO [LOJIKHA GHTL paccuu-
TaHa BCAOOMOraTcjbHas BedHunHa g (puc. 6.13, snusy) mno dopmyne:

t
g = 1 et —_i—_‘i,
b4 —=—-D
+ k;

ri¢ [ — MaxkCHMaJbHHH JONYyCTHMHH M KejaTeNbHHI ypoBelb TPYHTO-
BbIX BOX Hal APCHOH, M; A— Hamop TPYHTOBLIX BOA Haj ADEHOH, M;
i — u3MepeHHble OCAfKH, M/CYT; k-— BOLONMPOHHHNAEMOCTE IOKDPOBHOTO
cia0s, M/cyT; D -—paccrogHde OT JApeHH [0 MNOAOWBH NOKPOBHOrO
caos, M. Kl3vepcHHbie OCajKH { COOTBETCTBYIOT  H3MCDEHHOMY CTORKY
(cM. Taba. 6.1 u 6.2),

Ilpumenp.

Hdauno: i=15 mMm/eyr; =05 m/cyt; i/k=0,03;

'=0,6 m; "=0,8 M; D=3,2 M, crepoBaTeqrio g=1—0,6/(0,8+
+0,03-3,2) =0,33.

CorsacHo pucyHKy 6.13, paccroguue MeXay ApeHaMH a=>5 M.

. a/n
Jeadru L 10
KERAEEEL] R Al
a S A
. . 072 11V
EER SRR A e W 7| §1 /
A S
piinlL | L AL ANARNND
D=164] \>/7 B /
032 \// P 5 )
. “ D
|” V] IND=64 4 / %)
[ 028 /| )
R (T8
,lé 2 // (/ p’| T
/4/ e 17 //K w/
| 7 25513
0 /‘ ’f/’fﬂj
10 45 02 81 005,002 401 8005 0024001 2 4 6 8 1012 14 161820

g=l- 7 a

+L
h _h‘ﬂ
Puc. 6.13. HowmorpamMma ais onpeienelins paccTOAHHE MeXKay npe-
HaM# B NOYBax, 3a60JOYeNHHIX HaMOpHHMH FPYHTOBHMH BOJaMH H BO-
JaMu atMmocepHblX ocaikos [6.7].
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Npumeuanne. Juarpamma (cM. puc. 6.13) ¢ BecmoMoraresbHO# Be-
JuuuHofi g MoxeT OHITh NMpUMEHeHAa TaKXe IpH pacuyeTe DacCTOAHHA
MeXNy XApeHaMM B CJOHCTOH  TOUBE, €CJH OCyu1aeMuiii cJOf HMeer
MEHBIIYIO BOAONPOHHIAEMOCTb, YeM JIeXKallad MOX HHM 4aCTh NOKPOB-
Horo chos [6.7].

Eciu ppenupyeMuit cjofi 6ojee BOLONpONHIAEM, UYeM pacmono-
JK€HHas TOJ HHMM YacTb NOKPOBHOrQ CJIOS, NOJNA HaNOPHHX TCPYHTO-
BHX BOjA B OfLIeM [QpeHaKHOM CTOKe 3HAYHTENLHO MEHbIIC, 4eM B ro-
mMorenHoit nouse. HJsi sToro ciayuas eme Her TOYHOrO cmocofa pacue-
Ta paccTOSHUH MeXAY ApeHaMH.

Ecan k) — xo3dpdHuneHT OUABTPAUUH APCHHpYeMOTrO closl, a ky—
K03 duuneHT GuAbTPalNH HHKHeH HacTH c/0s, nepeKpHBAIOWEro rpyi-
TOBBI€ BOABLI, TO NMPH OTHOIEHHHU k) : ky>=>=1000 moxkmno npeneGpcub MpH-
TOKOM HAnopHHX TpYHTOBHX BOA. ITokpoBuwii cnofi MOXHO CYHTATh
NpaKTHYeCKH BOXOHENPOHHIAEMBIM, a DAaCCTOSHWE MEXAy IDeHaMu Oml-
peiendTb, KaK pexOMeH10BaHO B pasfene 6.6.1.

6.7. PACCTOSIHUS MEXXAY APEHAMM
MPU OPOLLUEHUM 3ACOJIEHHLIX NOYB

B sacymJmBHX H TNOMy3acyIIIHBHX 06JAacTAX HpH  ONACHOCTH 3aco-
JleHHs TOUB 4YacTO BO3HHKAeT NOTPeGHOCTD B 3HAUMTEJBHOM pacxone
HHHUABTPAUHOHHOR BOXH B TEUEHHe KOPOTKOTO MPOMEXYTKa BpeMeHH
ang npomuiBKH mouB. Cpasy mocjie DPOMHIBKH NOJAHHMAeTcst 3epKaJo
TPYHTOBHIX BOJ, KOTOpDOE 3aTeM IOCTeNeHHO NMOHMKaeTcs. Paccronnue
MeXAy JpeHaMu IIDH STOM HeJb3s pACCUHTHIBATH, KaK Ha YyYacTKe C
paBHOMEpHBIM TpYHTOBEIM mnoTokoM. Clexyer ckopee paccMarTpHBAaTh
HeoOXONHMOe MOHMMXEHHC IPYHTOBBIX BOJ 3a HEPHOA, HCYHCASIEMBIH MHsl-
MH, T. €. MOHHXeHHe OT Ao no h: 3a mepuon ¢ (cm. pasm. 7.3.5).

6.7.1. BopoHenpoHuLaeMbli cnoi Ha Gonbluok
rny6une

Cornacno pucynky 6.14, Moxer 6HTh npumenena ¢opmyna Iuosep-
Hyuma [6.1]:

TO%, DF
—
Vin (1,16E—)

dra dopmyna He comepXUT ¢akropa g (Molyas croka). Eenm,
- HanpuMep, caoft B 20 MM BOAB HOJIKeH cTeub 3a 10 CyTOK, TO Tpedye-
MOe IOHHIKCHHC YDOBHJ TIPYH-
TOBBIX BOX HOJKHO COOTBETCT-
BOBaTb pacXoAy BOAH, TOCTY-
napmeft U3 KPYNHHX NOYBEHHHIX
nop Ha yuyacTKé MeXn1y JpeHa-
mu. OHo o06O3HaueHoO B BhIllle-
npuBenenHoli  $opmyne 6yksoi

(mpenupyeMue mope, 06beM

Puc. 6.14. IloHunXKawomeecst 3ep-
KaJ0 TPpYHTOBHIX BOA HJH MNepe-
MeHHEId cTok [6.1].
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mop ¢ HCCBASAHHON Biarof) u onpejendercs 1o Koadduunenty Guib-
tpauun V=1vk;. Koapduinenr GuIbTPaUHH ONPEAENSIOT B CAHTHMETpAxX
3a cyTkH, a V —B 0OBCMHBIX TPOLEHTaX.
Hanmmep, k=60 cwjfeyt, a V=7,7% k ob6wvemy, mm V=0,077.
Mp
,D.ano: k=p0 60 wm/cyt, otciona V=0,007; Dy=8 m; D=283 M. Tax
kKak Dy>>2 M, ciegyer y4YHTHBATh paIuaibHOE CONPOTHBJACHHE.
Mo rtaGamne 6.3 npeacrasaseM d smecto D (moxpGop corsacHo
pazieny 6.3.1, 1 npumep).
d=30 wm; hy=12 u; ;=04 u; {=8 cyr.
Onpenenuts:

10-0,6-8-3.0
I,
0,077-2,3 Ig(]’lﬁ_()_,ll__

a= ):=37,5 M.

[Tpuunvaev a=38 m.
YpaBnenne MoOxeT GHITh pPelleHO C NOMOIIBIO CUETHON JIHHeHAKH.

6.7.2. [JApeHbl Ha BOAOHENPOHMLLAEMOM cNoe

. .
Cornacno pucyHky 6.15, paccrosiHHe MeXAYy APEHAMH MOXeT OblTh Of-
pelesieHo, Kaxk Ha ydyacTKe HcCTaiHoHapnoro TeveHus [6.1] mo dop-

MyJe:
V 4.5-1khoh,
EEV Vee—h)

IMpumep.

Hano: t—-6 cyT; k;=0,75 m/cyT; ho=0,8 M; =02 M; V=
=7Vk; =775=8,6% o6vema=0,086.
Onpenenuts:

45.6.0.75.0,8.0,2
0,086 (0,8—0,2 — »IM

a—=—

[TpuanMaem a=8 w.
6.8. NPOAOMKMUTENbHOCTb OCYLLEHUS

Hnst onpeneneHns NmpOIOMKHTENbHOCTH NMpolecca OCYmeHAs (MecTauHo-
}[xgpllmu mpolece ApeHaxka) MOMeT GHTh  HCHOJb30OBAH PHCYHOK 6.16
Mpumep.
Hano: &, =*k;, =1 M/cyr; g=1 nfc-ra; D=1 m; he==0,5 M (npn
ray6uue 3amoXeHHs aped 1 M).

Puc. 6.15. Tonmxawomeecs sep-
KaJO rPYHTOBHIX BOA MNpPH 3aJje-
FaHuY JPEHH HAa BOXOHENpPOHH-
maeMoM caoe mousw [6.1].
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Puc. 6.16. HomorpamMva nJsa ompejesnenus NPOLOIKH-
TeNpHOCTH OcylleHHH [6.2]:

! — oTMeTKa JHeBHO#l NOBEePXHOCTH; 2 — BOJOHENPOHHIAeMbIi
CJIoM,

Onpeaenuts NPOIOMKUTENBHOCTE  MOHHXKEHUs YDOBHS TDYHTOBHIX
BOA [0 Ay upn a==23 M MM npH a=14 M.
Coraacuo pucylky 6.16, noayuaem:

ma a=23 ™ t~2,5 cyr;

At a=14 ™ t=~1,0 cyr,

INMpumeuaune, CraenycT yuects, uTo npubauxeHHasd (annmpoKCHMHPY-
wwas) ¢yrknus plk=J(k) ang £=0,25 M/cyT ABJAAETCA MaKCHMY-
MoM. Bo BTOpOM KBajpaHTe NOMOrpaMMbl 3HaueHHA (QYHKUUH  AaA
0,2<C£=<C0,3 M/cyT wan gas k= 0,1 1 0,5 m/cyr pasnw. Ilpu cpeannx
PacCTOSIHHUAX MCXKAY JpeHaMH mnoJydaioluefics pasHHIed BO BpeMenH
AN DAaBHHX NMOHMKEHHH YPOBHA MOXKHO npcHeGpeus.
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7. MPOEKT APEHAYA
(TEXHMYECKME YCJIOBMS
NPOEKTMPOBAHMS)

[Tepen mauasloM pa3paboOTKH NMpoeKTa ppena)ka mo AAHHLM MOYBEHHO-
THAPOJMOTHUECKHX HCCJeNOBAaHHI MecTHOCTM  (CcM. pasg. 3) HaMeyaloT
cnoco6u  npeHupoBanda (cM. pasa. 4). Jad Texuuyeckofi pa3paGoTku
fnpoekTa ApeHaxka Tpebyiorca:

— Tomorpaguieckas kapra s Macwrabe 1:25000;

~— CHTYaUHOHHBIA IIaH € BHICOTHRIMH OpIMHATAMH H rOPH3OHTA-
asaMH (ks 3a60J04YeHHOH TePPUTOPHH HeoOXOpnMMH TODH3OHTAJIH MH-
Hepa/pHOro Ana topdsiHoro 6ontota, (CM. pasa. 3.2);

— pesy/bTaThl NMOUBEHHBIX HCCHemOBaHmit (cM. pasa. 3.3);

— pesyJibTaTH  MOYBEHHO-THADOJOrHYECKHX  HCCJEROBaHHE  (CM.
pasz. 3.4).

Heo6xonumo CTPEMHTbCH K TOMY, YTOGH MPEABapUTE/]bHEE H3KICKA-
HAS H HCCHASNOBaHHSL Ha MECTHOCTH, @ TaKae pa3paboTKa NPOEKTHHIX
MaTepHasoB NPOBOAHJHCH OAHMM JHuOM. EciH 3TO HEBOSMOXHO, TO
aBTOp NpoeKTa 06A3aTeNbHO MONXKEH COCTaBHTh cebe mpexncTaBjeHHE
0 Xapakrepe ocyllaeMoll TeppHTOpHH myteM ee obxoxa. Bo Bpeus
H3YYEHHS TEPPHTOPHH aBTOP MpPOEKTa CTAaBHT mepex cob6Oi BOMpOC: MO-
4eMy Ta HJH HHaf 9acTh HNOBEPXHOCTH OKa3aiachb H30HTOUHO YBJIaXK-
HeHHO#? (cM. taén. 3.1).

OTBer Ha nOCTaBJEHHHH BOMPOC IIOMOXET BHISICHHTL APHUHHH H
MOCJIeICTBASL NepeyB/JaKHEeHHS TMOYB, YTO 4Ype3Bu4afHO BaXXHO  IJIs
NPaBUALHODO BHGOpa €rocoGa OcyLIeHHS.

JipeHax 3eMeJbHBIX Y9acTKOB AOJ/IKEH BHINOJHSITBCH TOJBKO C TO-
MOIIBI0 COOTBETCTBYIOUIHX MeXallM3MOB (32 HCKMOYEHHEM ApeHaXka HH-

*KEHEPHHIX COOpyKeHHH).

71. BOQONPUEMHMKMU

Tosnbko HpH HAMHYMH YAOBJCTBOPHTENLHONO BOAONpHEMHHKa obccreuu-
Baercs sddekTupHOe neficTBHe npeHaxa. B naHHOR KHHre MBI MOXeM
MUl KOCHYTHCS mMpoGJeMLl BOLONDHEMHHKA.

YerpoiicTBo HOBBIX BOJONPHEMHHKOB HJH H3MEHGHHE CTapHIX dua-
CTO CBfi3aHO ¢ HapylIeHHCM Boinoro Gajganca B mpegenax Bopoc6op-
Ho#t maomanH. [TpoBeleHHe TakHX MepompHATHA BXOZHT B KOMIMETEH-
[HIO MECTHHIX BONOXO34HCTBEHHHX OPraHoB HJH JAPYTHX YyupexxieHHh
pafioOHHOMO, TOPOACKOTO HJH HHOro noxuuHenus. [Ipu 3TOM HeoGXoxuMo
nefiCTBOBaTL B COOTBETCTBHH € 3aKOHAMH H TNpPeANHCAHHAMH MO 0Xpa-
He OKpyXamolleH Cpeabl, YXOLy 3a JaHAmadToM, HCNOJb3OBAHHIO 3e-
MeJbHBIX IJIOWIafed H T. I.

He paapemaercy npoH3BOAHTL DPabGOTH, CBS3aHHHE C HapyILeHH-
eM DeXHMa BJAXKHHIX TePPHTODPHil, HAXOAAIMHMXCA MOJA ©CO6OI OXpaHOl.
IlTupuua Heo6xonuMOH BOLOOXDAHHOH 30HH, HCXOIA M3 THAPOJOrHYe-
CKHX YCJIOBHil, MOXET GHITH Onpejelela 1Mo IMIHPHYECKOH ¢opMmyde B
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3aBUCHMOCTH OT BOJONPOiiHLIACMOCTH II04Bbl U HPOEKTHOroO SaI‘JIyﬁJIe-
HHA BOJAONDHEMHHKA HJIH KOJJIEKTOpd:

1= 200-h-k,

rae / —mppuMa BOJOOXPAHHOH 30HH, M; A — HDpoeKTHpyemoe 3arjyC-
JexHe, M; k; — BOAONPOHHIAEMOCTh NOUBH, M/CYT.

PerysmpoBaHiHe BOJOTOKOB H CTPOHTEJIBCTBO OCYNIHTEJBHHIX HACOC-
HHIX CTaHUuuHi TNepeKadyky APEHAXKHBIX BOX orHocATCA K O6JacTH cejb-
CKOXO03KCTBEHHOM FHADPOTEXHHKH.

7.1.1. EcrecTazeHHble BOAONPHEMHHKH

B coorserctBuH co crangaproM @PI DIN 1185 (amct 2) soponpu-
eMHuky (pyybH, KaHalB) HOMXKHE ' HMEeTh ROCTATOUHyio TJayGHHY, 4TO-
On apeHaXHHE YCTbs pacnojarajiCh BHINE CPeRHENeTHENO YPOBHs BO-
A H He menee 20 cM or aHa BojonpueMHnka, Ha yuactkax rayGokoR
BCAUIKH CPeJHENETHHH ype3 BOAH B KaHAJax AOJKEH OHTb He Me-
Hee ueM Ha 20 cM HHXKe IyXKHOH moxowiBH (CM. pHC. 4.9).

Ec/id - COCTOSIHHE BOAONPHEMHAKOB B €CTECTBCHHHIX YCJOBHAX HE
VIOBJETBOPAET TPeGOBAaHHUSAM 3aMPOEKTHPOBAHHBIX OCYIIHTENABHHX Me-
ponpusiTufl, TO ClenyeT ycTaHoBuTb (cM. pasp. 3.2), Heap3a am my-
TEM YaCTHYHOIO DEryJHPOBaHHA C YHUeTOM OKHJAAeMOH OcaiKH Topda
Ha 6osmorax (cM. pasp, 7.3.1) mOCTHrHYTL AOCTATOYHOR IJyOHHBI Ka-
HaJa.

[MonepeyHnie ceyeHHs BOJONpHEMHHKA NOMKHH OGeCHedHBATL IpO-
nyck BOAH NPH HaubBOjee 4HacToO MOBTOPSIOMMXCS BHICOKHX YPOBHAX.
Ecnu K BOXONPHEMHMKY NpPHMHKAIOT CEHOKOCH H macT6umia, cpeiie
JIeTHHEe BOXH HOJKHH NPOXOAHTh NPH 3aNONHEHHH BOJONPHEMHHKA JO
6poeok. Ias Bozoc6opiofi miomaiH MeHee 2 KM? ruapaBJHYyecKHe pa-
cuers OPOMYCKHOR CHOCOGHOCTH BOLONPHEMHHKOB MOJXHO HE INpPOBO-
JIHTb, €CJAH HX INMpHHa mo aHy s=0,5 M, raybuna f=1,4 M H 3a0xe-
HHe OTKOCOB 1 : 1 MM monoxe. .

JKoJorus DyYhs HAM KaHaja MO BO3MOXKHOCTH He JAO/MXHA Hapy-
matecsy [4.8]. HMcxonss u3 sTHX yCJOBHi, peryJiHpoBaHHe BOJOTpDHEM-
HHKOB HOJXKHO TNDOH3BOAHTbCA «6JH3KO K npHpome», ClenoBaTesbLbHO:

-~ IPH HM3KOM H CcDeJHeM pacXOfax BOAH B BOJONPHEMHHKAX [0J--
JKeH MOLJAEPKHUBATLCS MHHHUMAJbHHH YpOoBeHb BOAH (ray6GuHoit 25 cMm),
q9TO MOXeET o6ecneynBaThbesl YCTPORCTBOM AOHHHX IOPONOB;

— BOAOTOK JOMKeH OHTb 03€NeHeH Tak, YTOGH BOAHAsi HOBEpX-
HOCTb €ro HaxXoxunacb B TcHH. Hanpmmep, mocagkaMu OJbXH depuoi
V OCHOBaHHs OTKOCOB, BCIEICTBHE UCTO CJAEAYeT OXHAaThb PE3KOro co-
KpaluleHns 3KCHJIyaTauHOHHEX pacxoioB [7.5].

Baxno, 49To6H NapBOAKOBHE BOAH, a TaKXe BOJH HHTCHCHBHHX
JIETHHX OCajKOB CTeKaNH, He NPHYHHAS Bpena. DT0 0COGEHHO BaXKHO,
Korja OTKPHTHE KaHaJH-BOZOUNDHEMHHKH 3aMEHEHH Ha 3aKpHTHe NpH-
eMHule Tpy6uaTHe apeHH (BOZOBOAH). :

7.4.2, [peHa)kHas HaCOCHaA CTaHUMA

Ecnn nortpe6Hast ray6uHa BORONPHEMHHKA He MOXeT OHITh HOCTHTHYTa
€ro peryJHpOBaHHeM HJH CBfi3aHa C YPe3MEPHO BEICOKHMH KalHTafo-
BJIOXKEHHSIMH, TO CJeIyeT BHISICHHTh BO3MOXHOCTH yCTpoHcTBa Hacoc-
HOM CTaHUMH TNCPekauyKH npeHaxuux BoA (puc. 7.1). Ilpu smom Heo6-
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Puc. 7.1. HacocHasi cTasIHA TEpPeKauikH JPEHAXKHBIX BOX C BepTH-
KaJNbHBIM HACOCOM M 3JIEKTPOJBHTATENEM.

XONMMO TINATENLHO HCCJAEI0BATh TEOTHIDOJOrHYeCKHe YCJIOBHA JIpeHH-
pyemoit TeppHTOpHH (cM. pasj. 3.4), MOTOMy UTO NpPOH3BOIHTENHHOCTH
HACOCOB, 4 TaKXe 3KCMAyaTAUHOHHEE 3aTpaThl B JajbHefimreM (mpexie
BCer0 3aTpaThl HA 3/IEKTPOIHEPTHIO) 3aBHUCAT OT MNOCTYIUIEHHS BOXBI,
B YaCTHOCTH, C COCefHHX BOAocGopos (raba. 7.1).

Ta6auna 7.1. CroMmMocTh SKCAJNyaTauMH aBTOMATHYECKOH HAaCOCHOM
CTAHHHK TePEKaYKH NPEHaKHHIX BOJ,
C 3JEKTPOLBHTATENSAMK B 3aBHCHMOCTH OT HOJH BOJHI,
nocrynawoumeil ¢ cocesHux BopocGopos

3aTpaThl Ra IKCITyaTalHio KoauuecTBOo BOALI, MocTynaloueit
HaCOCHOM CTaHUHH, Mapku PPT C COCEAHRX BOAOCGOPOB
Ha |l ra

Menrine 5 Her

6—7 Mamno

8—10 YMepeHHo

12—17 Miuoro :
Boavme 20 OueHb MHOTQ

VKkasaHHS MO NMPOEKTHPOBAHMIO HACOCHBIX CTAHUHH MepeKaukH jpe-
HaxXHeEX Box HMeorca B ctanaaptre OPI' DIN 1184. B Hem pacemarpr-
BalOTCH HACOCHble CTAHUMH INePeKauKH JPeHaXXHHX BOJ CO CpaBHH-
TeJIbHO HeOOJBLIUX MJOmAaAelt ocylleHHs, HaAnpHMep MeHee 100 ra,
e TpyGuaToii moxsonsiiueit ysuHKed (puc. 7.2 u 7.3). Ilpn 66apmux nio-
mAanAX OCYUIeHHS MOABOAAINMA KaHal K HACOCHOH CT&HUMH BEIIOJHA-
eTCA OTKPHTHM. [I0 35KOHOMHYECKHM COOGpaMKeHHAM W IJS HajJeXHO-
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Pue. 7.2. HacocHas CTaHIHA NEPEKAYEH Ilp&H;)KI!HJE pon ana ponocho-
pa oxono 50 ra.

Pue. 7.3. Hacochme cTanums nepe-
KAuKH [OPCHAMHHX BOA AAR BOI0-
cGopa okono 400 ra; cnpasa — po-
NOBHNYCEHOE COOPYMHKCHHE.

Pue. 7.4. Hacocnas cTaHUMA nepe-
Ka4YKH ApCHa¥MHEX 8OO C BETPOMBH-
rateneM  gaR  sogocbopa  oKono
20 ra; BLOOTA MauTH OKOAO T M,
BHCOTE BOZomoAauH smence 06 .




CTH HaCOCHYIO CTAHLXI0 OGOPYAYIOT ABYMS HaH GOJbIIAM YHCIAOM Ha-
COCHBIX aTrperaToB PasHOH IMPOH3BOLHTENbHOCTH. :

Jns npeHMpyeMBIX mJOIafedf, HA KOTOPHE H3BHE MNOCTYNaeT He-
GonblIoe KOJIHYECTBO BOAH, MOAy.b CTOKa (g, Ji/c-ra) GEpyT No OmhbiT-
HBIM gaHHuM (cM. Ta6n. 6.2) (ceeepo-samagHas wacTh ®PI) W ycva-
HABJHBAIOT MApPaMeTPH HACOCHOH craHOMH. [as npomycka KpyNHHX lia-
BORKOB MOIKHO NPENyCMOTPeTb OTKPHITHIH KaHal HJIM 3aKPHTHH BOj10-
BOX C MNCPeKPHBAIOMHM YCTpOficTBOM. B HOpMaJbHBHIX clyuasx nocra-
TOYHO MAaHOMETPHYECKOH BLHICOTH M0Aa4YM APEHAXKHBX BOA NOPAAKA
2—3 M. BaxHefillHe NOKa3aTeJH HACOCHLIX CTAHIMA MEpPeKaykH jape-
HaXXHHIX BOJ mpuBeleHw B Tabamue 7.2 [7.30]. B sarpatnt Ha cTpoH-
TeJbCTBO HACOCHHX CTaHUMH He  BKJIOYAIOT PAacXOabnl Ha NOABEAeHHe
3/JeKTPOSHEPTHH, KOTOPHE MOTYyT KojJeGaTbcsi B OHeHb IIHPOKHX Mpe-
Jenax.

HacocHbe CTa4HUMH mepeKaukH [peHaKIHX BOJ C BePTHKAJbHLIMD
JIONACTHHIMH HACOCAMH HMEIOT HECJHOXKHYIO KOHCTPYKIHIO, HAJeXHL B
SKCILIYATALMH, XaDAaKTePH3yloTCs MJHMTeALHLIM CpPOKOM CayKOH, pa-
60TalOT IOJHOCTBIO ABTOMATHYECKH NIPH  HE3HAYMTE]bHBIX SKCIJIyaTa-
IIHOHMHMBIX 3aTP3Tax.

Ha oyenn MaJHX ApeHHpYeMHX nmiomansx (menee 25 ra), 3aHsThiX
CeHOKOCaMH M macTOHmaMH, B u3obmiyomeli serpamu lolnangnn u ce-
pepo-3anajguoii yacty OPI npu Buicore Bogonomayu Menee 1 M ycmewm-
HO MPHMEHAIOTCH IOJHOCTBIO AaBTOMAaTHYECKHe MEMJeHHOAeACTRyOmHe
BOASIHEIE HACOCH C BETPONPHBOAOM (BHICOTa OallHH BETPOBONO MpO-
nejyiepa 3—7 M). DTH COOPYXKeHHS OUeHb NPOUHH H HANEXHH B 5KC~
WIyaTalyu M MOYTH He TpeOylT 3KCIAyaTalMOMHEIX 3aTtpaT {(puc. 7.4).

7.2.  TPYBMATbIM APEHAX
(OBLLUME CBEJEHMS)

7.2.1. [JlpeHaxHasi cucTema

Bee npeHaxHble JIMHHH, KOTOPHE OTBOAAT BOLy B ofliee ycTne, obpa-
3yIOT CaMOCTOSTENbHYIO IpeHaxHylo cHcTemy. Ee rpavniaMa obbluno
CJYXAT MeCTHHE BOMXODa3jelinl, JOPOTH, H3IOPOAH H BOLONDHEMHHKH;
TPaHHIBl ONpe[eNHIOT 3apaHee.

Ta6auna 7.2. MOIBHOCTL HACOCHHIX CTAHLMA NepeKaykH APEHaXKHBIX BOJ
H 3aTpaTH HA HX CTPOHTENbCTBO. MaHOMeTpHueckas
BHICOTa Boaomnopauu 2—3 M, HeaHAUHTeJbHOE NOCTYMJleHHE
BOAH C cocenHHXx sopocGopos

Ceuenne namophofi Tpy6w, 100 175 200 220 300 370
MM
MakcHMaJIbHEH NepekayH- 23 55 80 120 200 300
BaeMHH pacxoj BOAH, :
Jalc
MomwnocTs gBHrartedis, kBT 2 3 4 6 11
3atpatel Ha crpouTesb- 410 c0 290 240 200 170
cTBO, MapkH ®PI Ha
1 ra (6e3 yuera cTOH-
MOCTH TOAKJIOUCHHS K
3JIEKTPOCETH)
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PasmMepn camocTosiTeslbHO! ApeHakHOU cHcTeMul oObluHO 00yc/a0B-
JIMBAIOTCA BHYTDPEHHHM JAHaMeTpOM KOJJICKTOPOB. Jas Majoro u4ucaa
KPYIHBHIX CaMOCTOSTENbHBIX JAPEHa:KHBIX CHCTEM Ha OCYIaeMOf TeppH-
TODHH XapaKTepHo HeOOJblIOe YHCJAO YCTbEBBIX YUaCTKOB, KOTODHe 4a-
cTo moBpexpaiorcd. O[HAKO TpPH HapyuleHHH CBOGOJHOTO CTOKa
8 KOJJIeKTopaX HapyllaeTcss oOcCyIIeHHe CPaBHHTeJbHO OOJBIION mJIO-
1ajiH.

JpeHaxknue ycrbs, cornacHo crangapry ®PI DIN 1185, neanss
pacnojiaraTh BHEILE MOCTOB, BOAOCHYCKHHX COOPYXKCHHH H NJOTHH
(B cBfI3M C BO3MOXHHIM BO3HHKHOBEHHeM IOANOpa), a TaKKe BIOJb
OeperoBofi MOJIOCH, INOABEPXKEHHONH ONacHOCTH OOPYIIEHHA HJAH 3aH-
JellHsl HaHocaMH. J[HO [peHaXHOro yCThSl JOJKHO pACIOJAraThCsl BHI-
e cpefMelieTHEr0 ypoBHA BOIH H He MeHee yeMm Ha 20 cM BHlle gHa
BOIONpHEMHHKA. JIpeHaXKHLIE YCTbfl, MOABCPKEHHble OMACHOCTH MOBPENK-
JeHHs, TIIATEJLHO 3alUULIAIOT NyTeM OTMOCTKH OTKOCOB H JHAa HJU
LPYTHMH crnocoGaMu.

7.2.2. Konnekropwul

KonnekTops npoBoaAT no HanGosee HH3KMM ydacTkaM MectHocTH. Of-
HaKo cJefyer H36erath CJIHIIKOM GoJbLIAX IMyOHH INpPH NepeceueHHH
rpeGHell NBYCKATHOH NOBEPXHOCTH, a TakXKe H3MEHEHHH HanpaBJeHHS
TPacchl KOJJEKTOPOB MOX GOMbIIHMH yriaamMH. B Toukax H3noma Tpac-
CH CJeAYyeT NpeJycMaTpHBaThb KOHTPOJbHHE maxTw (cM. pasap. 8.8),
KaK ¥ NpH BHaJeHHH MHOTHX KOJJIEKTOPOB BTOPONO MOPSIAKA HJH NPH
AanHe kojliekTopoB Gonee 500 M (Ha TopdsHHX Gonorax Gosnee 400 M).

OcHOBBL MPOEKTHPOBAHHSA KONJEKTOPOB NMpeAcTaBJieHH B Tabuue 7.3.

Tay6una npeH — paccTosiEHe OT AHA JPEHAXKHO{l TPaHWeEH 1O MO-
BepxHocTH 3eMaH. Cnofi MOUBH HaJ KOJJEKTOPOM JOJMXKEeH OHTb He Me-
Hee 0,8 M, B HCKJIOUHTEILHBIX caydasx momyckaerca 0,7 M, HO TpeGy-
ercsi oGocnoBaHue. TIpH BO3MOKHOM NpPOBEJEHUH MOANOYBEHIION MeENHO-
pandH cJelyeT YYHTHBaTh pabouyio IVIyGHHY KOJJIEKTODOB.

HanGonplasg pJuia KOMIEKTOPAa ONPENENISCTCH €ro MaKCHMallb-
HHM BHYTPeHHHM OHaMeTrpoM (cM. Ta6a. 7.3). HauGoabmme nmamer-
pPE HMeIOT TPYGH ¢ My®dTOBHMH coenuHeHHsMH. Uepes 200—300 ™
yCTPaHBAIOT KOHTPOJbHBHIE KOJOILL, B KOTOPbie BIAfAI0T KOJJEKTOPLI
BTOPOIO MOPAAKA.

Caeayer wu3beraTp NepecedeHHsI KOJJIEKTOPOB C JOPOramH, BOZO-
fIPHEMHHKAMH, JIeCONOJIOCaMH H JKHBLIMH H3nopoisiMu. EciH 370 HeBO3-
MOXHO, TO Ha y4acTKax mepecedeHHs 3aKJAA4[LIBAIOT NPOBePeHHHE Ha
TIPOYHOCTh KepaMHUeCKHe, GeTOHHH, IJaCTMaccoBhie TPyOHL.

B cayuae HeoGxommmocTH TpVOGH MOTyT YKJAQAHBATbCS Ha Jepe-
BSIHHBIe 6DYyChsi HJIH Ha GETOHHBIE OMOPHL.

B mecrax mepeceueMus ¢ JKe/e3HOH poporoft, JHHHel NPOBOXI-
HOM CBSA3H HJH BOLONPOBOJAOM KOJJIEKTOPH MOXKHO CTPOHTB TOJBKO HOC-
Jic TOJy4cHHS] MHCbMEHHOrO pa3pellelHH COOTBETCTBYIOLIENO yupexne-
HHSL.

Ilpn omacHoCTH MOBEPXHOCTHOH 3PO3HH, HaNmpHMep B Y3KOM rayGo-
KOM paspe3e MeCTHOCTH, L1e]ecoOGpa3HO YKJIAAHBATD NMAPajieNbHO ABA
KOJ/UIGKTOpa Ha pAacCTOSHAH, DaBHOM pACCTOSHMHIO MeXIy JpeHaMH.

Ecau  MakcHMasibHaf CKOPOCTb TEYCHHS B KOJJIGKTOPe INpPeBH-
Liaer 3NayYeHHs, NMpuBeJeHHble B Tabadle 7.3, H CYyWIeCTBYyeT ONacHOCTb
Bbmunag)pm NoYysLl,  NPENyCMATPUBAOT  IIAXTHHE Hepenagn (cM.
pasn. 8.9).
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Ta6auua 7.3. OcHOBB MPOEKTHPOBAHHUS KOJNJIEKTODOB
(no cranmapry ®PI DIN 1185, aucr 2)

Tpy6uaTsiil 1 Gec-
VesoBioe Eamanma TpyGuaTHIil ApeHaxHu
TMokasaTean o6osnate- | yoyepenns
Hue MHBEDPANb~ | rophanast
Ras nousa
noyna
MunumanbHplfl yKJOI:
IUILIBYH H MLLIb I'min % 0,45 —
noypa, copgepkamas 6onb- Iinin % 0.3 0.3
1oe KOJMHYECTBO 2Kenesa
NBLIEBATLIH CYTJIHHOK Tmin % 0.25
necyanbfi CyrJaHioK Imin % 0,2 —_
TaXeAbl CYrAHHOK HJH Inin % 0,15 —
rJMHa
Topdsinas GonoTHas MOY- Tmin % —_ 0,15
Ba, cojepiKamas B HE-
3HAYHTEJbHLIX KOJHYEe-
CTBax XeJe3o
MaplueBasi NoYBa Imin % 0,05 —
JKenarenbuuii (onTHManb- Topt % 4 0.4
HEIH) YKJIOH
MakcuMadnbiiblil YKJI0H T max % 8 4
HawnGonbiass cKOpocTh BOAB! Umax Mjc 1.5 1
npH He3aKperJIeHHBIX CTHIKAX
HauGoabluasn pnvHa 6e3 KO- Imax M 00 400
J01ueB:
IIPH OMAaCHOCTH 3aHeCeHHd lmax M 100 —
MecKoM
MPH ONACHOCTH BHMANe-  [pax M PasHa —**
HHA OXpH, ocobeHHO B paccrosi-
obGnacTH Mapiuei HHIO MEXK-
&y Ape-
HamMu*
MupnmanbHE yCJOBHBIA TPO-
XOR (BHYTPeHHHH JHaMeTp):
st TpyGuaToro IpeHaxka MM 65 65
ana  GectpybuaToro jgpe- MM 80 —
Haxa
Makcnmanbanit YCJOBHBIH MM 120 150
NPOXoR*3
MuHHMaBHBIA CJIOH MOKPEITHS M 0,8 0,8
MuunManbHag niomagb OT-
BEPCTHH i INOCTYNJEHHS
BOJBI*4:
rogyapuasi Tpy6a cm?/m 8 8
nnacrMaccoBast Tpy6a cM2/um 8 8

* B MeccTax BNajeHHS JPeH B KOJMJEKTODHl yeTpaHBaTh ApeHa’kHble KOJOALBL
";‘ YcTpanBaTbh He TPyOuyaThle KOJJIEKTODPH, @ GecTpyGuaThie APCHBI,
*3 TIpn GoJabuleM YCJAOBHOM NpOXofie NPHMeHATh GCTOHHBlE M KePaMHUYCCKHE

Tpy6bl ¢ MydrTaMH.

*4 TTocKOJIbKY 3elaTeapHO BCachbiBaollee AefCTBHe ApeH.
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7.2.3. BcacbiBaiouiue gpeHbl

(Ipn yxaone Mectnoctn Gosee 0,5% Bcacmpaiollas ApeHa NPOEKTHPY-
ercsl Mo J/AHHe, TIOMepex HJIH NMOX HeBOJbLWIKM YIIOM K HauboabllleMy
CKJMOHY (TaK Ha3hBacMblii NMOMEPCuHbIA apenax). ITpomoauHuLifi Apeua
B HAaTNpaBJCHHH Haubosbluero yKaoHa cramaaprom ®PI DIN 1185 pas-
peluaeTcst CTPOHTb TOALKO B HCK/AOUNTEJIbNHX caydasx (puc. 7.5).

ITockodbKy BOIE TeKyT HA MCCTHOCTH NEPNEHIHKYJApHO K IOpH-
30HTAAAM, APEHBl, PACTOJOKCHHBIE MONEPEYHO K HANPABJAEGHHIO MOTOKOB
BO/bl, Y/NaBJAHBAIOT NMOBCPXHOCTHHE H NOJ3eMHbe Boabl JledctnHe [ApeH,
PACMOJIOXKEHHBIX BZ0Jb JHHHIH TOKa BOABL, 0ObIMHO Or paHHYEHHO. Kpo-
Me TOro, B PLIXJIOM 3afOJNHEHHH APCHAXKHBIX TpaHllell BO3MOMKHA [iy-
6uHnas 3po3ud.

BepxiiHe KOHUBI BCAacLIBAMOWMX APeH BHBOJAATCA K PACIOJOKCHHBIM
HONCpeK jPeHaM 10 MOMOBHHBL MCKIPEHHOro  paccTosHusi (a/2) uau
10 TPeTH MEXAPCINION0 pacCTOSINMSA TIPH KOCOM pAaCNoJOXeHHH Bca-
CHBaOWMX ApeH. JIag norpaHHyHbIX (OKafiMJAIOLIMX) JIpeH, NMpOoXoIs-
HIMX mapajjeabHo I'panuiiaM ocylulacMoro ydvactka, Heo6xoiHMO Tpo-
eKTUPOBATL TOJOBHHHOG MeXipeHHoe paccrosnue, [Jas :\peH, Npoxo-
AAUIMX Tapalilesibio TayGOKHM KaHadaM, MOJHOe pPacCTOSIHHE MOy
JApeHAMH CYHMTAeTcss OT OTKoca KaHaJja. PacCTosine OT MOrpanuydibix
KaMHCH JOJMKHO COCTaBASThH He Mence 1 M.

OcHoBLl NPOEKTHPOBAHHA BCACHIBAWOILero /pelarka MOPHBCAEHLl B
rabauue 7.4.

Fay6uny fpeHaxa onpejacisioT ¢ ydyeTOM CBOHCTB 1104B, KJIHMa-
THUCCKHX YCJOBHH, a4 TaKXKC BO3Je/blBaeMLIX  CEILCKOXO3SHCTBeHHLIX
KyabTyp. Heo6xoauMmo yuuThiBaThb TakiKe BO3MOXKHBIE H3MEHEHHS TpO-
H3BO/JCTBEHHOINO H JAPyroro xapaxkrcpa (o 6oaorax cM. B pasi. 7.3.1).

Ha munepanbHbx nousax pexkoMenayercs [7.31]:

—oueHb MCJKOE 3aJ0KEHHe BcachBamoulero ApeHaxka (=<0,7 m)
Ha Ma/abX Y4acTKax ¢ IJIOXHMH BOJIONDHEMHUKAMH, a TaKkKe Ha Nblje-
BAaTH(X MOYBAX, MJbLIBYHHOM IeCKe, eCcJM OH Bpc3aH B Gojee riayGoxHil
IacT;

— MeJKOE 3aJOXKCHHe BcacwmBawouicro apenaxka (0,8—0,9 M) nHa
¢1a60BOJIONPOHHIAEMEIX [0YBaX (3a60J0ueHHBIX CBA3AHHOH BJarof),
NblJIeBaTHX MOYBAX, IVILIBYHHOM TIECKe, ecli OH BpesaH B Goliee ray-
Goxuii muacT, B Ha cAa6oBOLONPOHHUAEMHX MOYBAX, 3a60J0UEHHLIX MO-
BEPXHOCTHBIMH 3aCTOAHLIMH BOAAMH,

— CcpejlHee MO TaAyGHHC 3ajlOKCHHe BcachiBalomux 1ped  (1,0—
1,2 M) na mousax co cpeinedl BOIONPOHHILAEMOCTHIO;

Puc. 7.5. PacnoaoxenHe [peHaxa BOJb H TOMEPeK TOPH-
3oHTAaMeH.
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Ta6auua 7.4. OcHOBB NPOEKTHPOBAHMS BCACHIBAIOIETO [pPeHAKA
(cornacno cranpapry ®PTI DIN 1185, aucr 2)

ITokasaTenH

Tpy6aatuit BecTpyGuaToiii
ApeHaxk apenax*

Eauxuina usMepe-

Yeaosuoe 06o3uHa-
uua

ycHHe
HBIE MOYBBI
BOJOTHBIC

MHHEDAb-
Hble MOYBLI

MHHEpaIh-
TIOYBb

GoanTHLe
HOTBLI

Musinmanbuui yKIOH
JKe1aeMBlil YKJIOH
MakcHManbHBIR YK-
JI0H
HaubGoapias piuna;
NOMEePeYHoro
JIpeHaxa
NPOJAOJILHOTO
IpeHaXa H
NpH OMNacHo-
CTH 3aHJIEHHs
Ba MapHIeBHX
noysax
MunaMa bHLIR BHYT-
peHHHil npaMeTp
JlnaMeTp YIUHPHTENst
KpPOTOBOI'O fIyra
Tnybnna ppenaxa:
MaJIoTpOHHILae-
Mas nouyBa
NpoHHIaeMast
nousa
Kpa# rpaaKy
Ha MapHeBO#
ToYBe
cepelHHa TPsifi-
KM Ha Map-
LeBOH MoYyBe
<Creunanbuse KyJb-
TYPH
Munnmanbusie mio-
waiH OTBepCcTHH
IS MOCTYTJIeHHS
BOJIBI:
roHyapHas Tpy6a
nJacTMaccoBas
TpyGa

(=]
—
%
€

Imin %  0.3%* 0,3* 0,13 ,
Ipt % 1—3 0,3-0,5 1 0,3—0,5
8 1 3 1

Linax M 200 150 100 120
Imax M 120 1£0 100 120
Limax M 10 - — —

MM 20 £0 80 v —

MM — — 100 120—200

t M 0,8—1 0,9 0,5—0,6 0,9%

¢ M 11,2 1.2 — 1,3
¢ M 0.7 — — —
4 M 1.1 — — —

B 3aBUCHMOCTH OT IJIyGHiibl KOPHCBOHA CHCTEMEB

—  coM¥u 8
— coM¥/w 8

oo oo

* Takake AJs UIEJCBOrO ApeHaxa.

** TONyCTHMO TIDH HCKyCCTBeHHoM ykaone mo 0,1%. Ho He B moysax, coACpIKa-
JUHX MHOTO »KeJle3a H NbLICBAaThIX YaCTHI.

*3 Ilpy anuHe RO 20 M B BHAe HCKJIOUEHHA AONMYCTHM TakxKe HYJIEBOR YKAOH.

*4 C yyeToM oxHRaeMofl 0CalkH Topda.
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Puc. 7.6. Ilposenennc Bca-
CHBAIOIIMX IpeH MpH TOpPOK-
HOM H [IDPYIOM  CTPOHTE/b-
CTBE.

~— ry6oKOe 3as0KeHHe BCACHBAIOMIErO JApeHa)ka Ha Goratrux mH-
TATeNbHBIMH BEUIECTBAMH H H3BeCTBIO MOIIHHIX IOYBAX, Ha YUaCTKax,
rie BONOMPOHHIACMBIE CJOM Bpe3aHH B Gojee rayGokuii MJacT, NpH
BO3eJLIBAHHH pacTeHHd ¢ TrayBGoxoft KOpHeBOH cHcremoii (JolepHa,
CBE€KJia, panc " ap.);

~— o4ellb TAyGOKOe 3aj0OKeHHe BecachiBaioumlero Jpenaxa (1,5—
1,8 M) npH BO3ZENBIBAHHH XM,

JanHa BCacHBAOMHAX ApeH, cordacHo cranxapry ®PI DIN 1185,
He Jo/uKHa npeBHmath 200 M npu monmepevyHOM IpeHaxe MHHepasbHBIX
noys u 150 M nIpH NpomonbHOM  Apellake MHHEPAJbHHX MOYB 4 TOD-
$sausix 60J0T.

IMepeceuenne BCaCHBAWOUIAX APeH ¢ BOXONPHEMHHKAMH, HOPOTavu
M T. I He jJomyckaercs. Ecim ke nepecedyeHHe HeH3(eXHO, TO ycTpau-
BalOT KOJLMIEKTOPHl BTOpOro nopsaxa (puc. 7.6).

BceachiBawuye gpeHH OGHYHO BNARAlOT B KOMJNEKTOP CBepxy (uc-
KJMI0YeHHe NONYyCKaeTCsl TOJIbKO NPH OMAacHOCTH BHNAJAeHHs OXPH) (CM.
pasa. 5.6). B Mecrax BnajeHHs OpeH cJenyeT NpUMeHsTh (acOHlibe
geTand (KoJieHYaThle M Ampuathie TpyOun). Heobxozumo uzberath ocrt-
PHIX YTJO0B.

Ecan xonanekrop pdcnmosoxen 3HAaUHTENbHO HHIKE BCaChBalolieil
IpeHHl, CJleflyeT MNpeRycMaTpHBAaThb NapajfielbHHA KOJJIEKTOP BTOPOro
NOPAKKA HAa BHICOTe BCACHIBAIOIUEH [APEHHI.

MuHEMaibHE BHYTpPeHHHH — gHaMeTp BCACHIBAOUIEH APelH OpH
TpyGyaT™OM JpeHaxe COCTaBJsieT 0KoJ0 50 MM.

Caenyer npHOepKHBaTbCS YKJOHAa BCACHBAloUlell XpeHH Le Me-
Hee 0,30/0.

Ha TopdsiHEX GonoTax M NPH CO3AaHHH HMCKYCCTBEHHOTO YKJOHA
BO3MOJKHO 3ary1y6/ienne ADeHH.

7.2.4. PopRHMKM, HCTOUHMKM W BOALI COCEAHMX
Bopoc6Gopos

PonHHKH, HCTOYHHKH, a TaKXe BOJH COCEIHHX BOXOCGODOB 3aTPYHHs-
10T paboTy ApeHaxHo# cucTemun. Ha KpaeBBIX yyacTkax HOJNHH HeoG-
XONHMO IOCTOfHHO CJeHTb 332 HaNOPHBIMH TPYHTOBHIMH BOAaMH (CM.
pasn. 2.2 u 3.3.4), NOTOMY YTO OT HHX 3aBHCHT pacCTOHHE MEXIY
apeHaMu (cM. pasz. 6.6).

( Bon%' POZHHKOB H HCTOUHHKOB  HEOOXOIHMO  mHepeXBATHIBATh
puc 7.7).

Jpenaxkueie TpadIleH c/efyeT 3amoansaTh (UIABTPYIOLIAM MartepHa-
JgoM. Mcrounnkn u ponmuukH, corjacko cramgapTy ®PI' DIN 1185, na-
J0 OTBOIHTb, €CHH:

— NOCTYNJIEHHE BOIH BEJHKO;

—- BOJA MOCTYNaeT Kpyrabli rox;
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oC °ga

200 0

max7,50m

fa—

”

Puc. 7.7. Pacnonoxenne JOBUMX JpeH 4S8 BOJ, NOCTYNAalo-
MHX C BHCIUHMX BOJ0ocGOpHbIX Maomaied (cramiapr OPT
DIN 1185, auer 1). -

— BOJAa COAepPXKHT MuHOro xetaeda (cm. Taba 3.12) M cymecTByer
QnacHoCTh OTAO0KEHUSA IOXpr.

Boay, MOCTymamwuwylo B BHAE NOBCPXNOCTHOrO  HAH IMOZ3€MHOrO
CTOKA C MPHJAETAOUIMX K /PeHHpyeMOMy y4acTKy NiowaicH, HeoGxo-
JHMO TepexBaThiBaTh JOBYMMH JAPEHaMH, YJAOKEHHBIMH MOMNEPeK TMOTOo-
ka. Yacro Tpelyercs lecKOJbKO JOBYHX JApeH, NpUYeM HX OOLIUiO
YCTPaHBAIOT 10 NPOBEICHHA COGCTBEHHO  JPEHa’KHBHIX MCPONPHATHIL
(em. pauc. 7.7).

7.2.5. ToBepXHOCTHble NOHMMEHUA [MYNbAbI)

ITopepxXHOCTHHE MHOHMIKeHHst (MYJbabl) oOBIUHO TNEepeyBAAMHAWTCSH 32
cuer arMochepHEHX OcajakKoB. EcC/AH TakKne yYacTKH HCBO3MOXKHO HJH
TPYIHO OCYLIATb OTKPHTHMH KaHajlaMi, TO Tpebylorcs ocobuit TpyG-
yaTeill ApEHaX WJIH NOIJIOWAwINie KOJAOZHH (Umoxeph). Ha maurse
TaKoji crmoco6 OcylleHHst NPUMEHSETCs B HCKMOUHTEJbHRIX CAydasx B
CBSI3H C OMACHOCTBIO 3aHJICHHUS JpeH.

' Iornomalomuit koNojer mpeicrasageT co6Of KAMEHHLIH U IpaBHi-
HblA ¢uapTp (puc. 7.8). Ha naue MOIHOCTL MAXOTHOrO CJOS MOYBbL
DojKua 6biTh He MeHee 30 cwm.

B cBs3p ¢ ONacHOCTBIO 3aWJIEHHS MOMJNOUIAIIAC KOMOLUB MOIK/0-
9al0T K KOJJICKTOPaM KODOTKHMH  Napa/uICAbHEIMU  gpeHavu (cM.
puc. 7.8, ssepxy).

TpaHilee BOKDYr KOPOTKHX BCACHIBAIOLIHX JpeH MOXKET OHlTh
1peycMOTPENa 34CHNKA (QHABTPYIOIHM MAaTEPHAJTOM MM YKJa1Ka mo-
PHCTHX NAMT M3 (QUABTPYIOWIETO MaTepHasja CTHpomopa (oM. pasi. 8.6).

Huxe norioujamomero Kojoila WX HHXe APEH ¢ (PHUAbTDPYIOUIH-
MH MaTtepuasaMd Ha KOJJICKTOpE NOMKCH ObiTh KOHTPOABHUHE KOJ0-
nel.

7.2.6. HapyueHus gpeHaXKHOro CTOKa

Ilperaxiulii CTOK MoxKeT GHTh HapylleH B KOJJIEKTOPaX H BCACHBAIO-
UIAX jIpeHax BCJCICTBHE OTJIOKEHHS MEJKO3epHHCTONO [ecKa, Maa, Mbi-
JIeBATHX YaCTHH, THAPOOKHCH KeJe3a, DA3MHOXEHHS GakTepHil, BOIO-
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Puc. 7.8. OcyucHHe TNOBEPXHOCT-
HbBIX MyJbj ILJIIOKCpaMH H JOnoJ-
HATEILHBIME Kodaektopamu [7.10].

pocacfi, rpu6oB HAH TPOHHKHOBC-
HHA xopuell pactcHHil. Ecan Takas
OMacHOCTb 3apaHee H3BecTHa, 7O,
coraacno cranaapty ©PIL DIN 1185,
IpeiycMaTpHBAKOT MaJeHbKHC JIpe-
Ha’KHBle CHCTCMBl ¢ JJHHOA BCachl-
BalOWIKX ApeH He Boaee 150 M # ¢
YCTBAIMM APEH Nia yPOBHE JHA KOJI-
JekTopa. Yrobel B ApeHH He IO-
najgald  MecoK M M, IPHMEHSIOT
CrienHasbHble JpeHaxKHHE (HALTPH
(cM. pasz. 83) uAm  yMCHBIIAOT
rayGuiy 3a/0KCHHS BCACHBAIOIHX
Aped (cM. pasn. 7.2.3). [lpHuHubl
3a0XpHUBAHHA PacCMOTPeHbl B pa3s-
nene 5.6.

CamoouHCcTKa LpeHamHLX Tpy6
OT OTJOMKHBIIErOCA HJa, COracHo
pucyHry 6.4, MOXeT OXHAAThCSA
npa paborte TpyOH MOJy3aNOJIHCH-
HBHIM ceueHHeM, T. €. IIPH YKJOHe
6oabuem, uem 1% (cm. Taba. 7.3
u 7.4). ’

Bo10poca MPOHMKAOT B KOJJEKTOp OGHYHO npuMepno Ha 10 m
OT yCTbH B CHCTeMaX, NPHYPOYEHHHX K HH3MellHocTaM H §oaoraM, H Mo-
ryT OBITb JIETKO yCTPaHEHEH.

duaLTPaUHOHHEIE BO;B M3 CHIOCOXPAHMJHLL 1l AO/IKHB [onanaTh
B JpPE€HAKHBIC CHCTEMBI

INo106HEe duabTPalHOHHbE BOAH 06O GHBAOT BechbMa GorarTn
yraeBOgaMH M OPraHWUCCKHMH COCIHHEHHsMH asora. Ecam st coeau-
HeHUs MOMajaloT ¢ (GHALTPAUHOHIEIMH BOJAaMH B JpPeHH H KOJIEKTO-
PH, TO BMCCTe C COJACpKAIUUMHCH B (HJBTPAlLHOHHBIX BOAAX BOLOPOC-
JSMH, rpHGAMH M GaKTepHsMH OHH CHOCOGCTBYIOT CO3NAHHI0 MHKPOOGHOH
CHCTeMBl, 4acTo 06pa3ylomicii XapakTepHHIl PHXJb I'PA3HBA cl0i TaK
Ha3HBaeMHX «IPHOOB CTOUHBIX BOXA». JpeHaxKHble TPYObl 3aNOJHAIOTCA
JIOXMaTbIMH CJAH3MCTRIMH H IJIaBYYHMH OTJIOXKeHHsAMH oT GeJoro 1o
JKENTOro 11BeTd, NPH 3a0XpHBAIHM — KOPHYHCBOTO 1BETa, H3AAIOLIHMA
3amax cepoBOJ0pOAaA.

OTH OTJOXKEHHSL MOTYT HOJHOCTBIO 3aKYMOPHTh APEHH M IMEPEKPHITH
IpeHaKHbli CTOK.

BrJI0 ycTanoBAeHO, uTO Noj HeoGaupoBaHIOM TpaHWlecd € CHIO-
coM H3 GOTBbl caxapHofl CBEKJEH, XPAHHBLIHMCH BCETO JHIIb TOA, B MNO-
cieAyoiee MOJYrojHe 3HMOH 3aKylmopka JpeH, HeOMOTPS Ha yCHCII-
HEle NMPOMBLIBKH, HAaCTYMHJa cHoOBa [7.16].

CJ1e10BaTCAbHO, HAjl0 CYHTATBCA C MHOTOJETHHM JefiCTBHEM 3aKy-
MODKH JDeH, Tak KaK MHKPOOPraHH3Mbl B MOYBE HaJ ApeHa:KHBIMH
TpyGaMH CyLICCTBYIOT MIOTHC TOJb H, TakuM o00pa3oM, coxpaHsmercs
OMACHOCTb 3aKYMOPKH APEH H HapyIUEHHUs CTOKa.

Takxke ocobo Gosbinue Ko.HuecTBa OecnOLCTHIOYHOrO HaBO3a, IO-
Jyuaemoro B xo3sificTBe (HampHMep, M3 McCT MAacCcOBOrO Coaep:KaHHs
JKHBOTHBIX), MOTYT IIPHBECTH K HapyILeHHsIM CTOKa B ADCHAKHHEIX CH-
cTeMaX, KakK MOKa3bIBAeT cJaC1YyIOMUE caydail.
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Tpaktop ¢ Goukoil 6eCnOACTHIOYHOTO HaBO32 YB3 HAa JADeHHpPO-
BaHHOM IHloNe, H Gouxka Ohla OMOPOXKHEHa Ha Mecte, YiKe dHepe3 He-
CKOJIbKO Helleib [peHamHas CHCTeMa BHINJA H3 cTpos. PackonaHHbe
JPeHH OKa3aAHCh 3anOMUEHHHIMH OTJOXKEHHSMH, ONHCAHHBIMH BHIlle.

IponrKHOBellHe KOpHEH pPacTeHHil B APeHH MOXKHO B 3HaYHTENb-
HOH CTeNeHH mNPefoTBPAaTUTh IYTEeM 3aCHNKH TpaHImeH IUJNaKOM, CO-
JlepauHM CepHHH koauepad. KoJJeKTOpHl, HeCYllHe BOAY B CYXoi
noyse, 0COGEHHO MOABEPIKellhl OMACHOCTH 3apacTaliist KOPHSMH COpHSA-
KOB. B HHX pekoMeHAyeTCsi THIATEJIBHO YIJOTHSTH CTHIKH.

Tocnenyolne npOMBIBKH 06/1€ruaioTcss NMPH YaCTOM PACNONOKEeHHH
KOHTPOJMbHBIX KOJMOALEB HAH OTIAEAbHBIX ApeH (cM. pazm. 104),

7.3. OCOBEHHOCTM TPYBYATOTO APEHAYKA
(TOPMAHOE 50JIOTO, MAPLLMY,
BMHOTPAAQHWKHA, 3ACOJEHHLIE MOUYBbDI)

7.3.1. perax Ha TopaHom GonoTte

HssecTHo, 4TO oOcymeHHOe TopdsHOe GOJOTO NOABEPIKEHO Ocalke

(cM. pasn. 3.2). Topd B OTJHuHe OT MHHepaJbHHIX MOUB He OGhamaeT
ycTofunBoil cTpyktypofl. Bce Topda HMeloT HeyCTOHYHBYIO BOJOKHH-
cTo-rybuaTyio CTPYKTypy, o6beM nop KoTopo#l cocrasaser 97—80%.
ITope mouTH RNOJMHOCTBIO 3amlojHeHH BoZoit (cM. puc. 2.10).

B mpouecce ocymeHnust Gosora uaMeHsiercs cTpykrypa Ttopda. Ero
KPYNHHe HOpH OCBOGOKAAIOTCS OT BOAB H yMeHbIaloTcs. B pesyinb-
TaTe 3aTPyAHseTcs JBHKEHHe BOAH H Bo3lyxXa B Topde (pHc. 7.9).

B npouecce ocyileHHs, pacTAHYBUIEMCS Ha MHOTHe JECATHJICTHS,
u3 TOpdAHOrO yvacTKka TPYHTOBOTO NHTaHHs oOpasyioTcs TopQsHbE
NOYBH, YBJAaXKHfEMHe BePXOBOLKON H CBSI3aHHON BOMOM.

JIMHAMHKa NOYBH, BBI3BAaHHAs# OCylleHHeM G6OJ0Ta, HNPAKTHYECKH
MOYTH He mpeKpamaercd. STO fABJIeHHe JaBHO H3BeCTHO KaK ocafka
6onoTa.

Ta6auua 7.5. CoCrosnue Gosora mocde NMPeNBAPHTENbHOTO OCYLIEHHS,
NJAOTHOCTL CHeXaBuwerocs caoss topda u xpyrue
napamerpst [7.25]

OTHOCHTEIbHA s QGnem
Onenka ocyure- NJIOTHOCTDL CJe- cyxoro | daktop PopMmy.ia ocasikn
HH$L B HaType JKaBINerocs cjos | BemecTsa, a Topta
Topta %
He mpomsomuio ITouru maapato- <3 4,0 §=0,32T+0,26
1A
Odeyb He3NAYH- Prixaniil 3—5 2,8 S=0,23T+0,18
TeJIbHoe
Hesuaunre/n- B 3naumrensnoit 5—7,5 2,0 S=0,16T+0,13
HOEe — YMepeH-  CTENeHH phiX-
HoOe JbIi
YuepenHoe — B snauuteabnost 7.5—12 1,4 S$=0,117+0,10
Xopolee CTeneH MmIorT-
HBIH
Wurencueroe u  ITnoTHHA >I12 1,0 S=0,08T 40,07

INMTeNbHOE
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Ocadwu,cm

S~ 2
§\~~__’

Marponops (2> 50mxng), %

Ob6sem cyxoeo Bewecmba, %
Bodanponuyaemacms,cr/cym

Bpems ocywenun Bpems ocywenun

Puc. 7.9. Buusiune ocymenus rtopdsHoro 60joTa Ha CTPYKTY-
py, OCaiKy u BOIONpOHHLAeMOCTb Topda [7.3]:

I - 06BbeM CYXOro BeulecTBa; 2 — GLICTPOAPEHHPYEMbe TMOpLI AMAMETDPOM
Goaee 50 MKM; 3 — ocalka Topda; 4 — BORONPOHHIAEMOCTL (K03bdHUIHEHT
dbuabTpanuu).

OxuzaeMyl0 ocaiky GojoTa NpH OCYIIEHHH Ha HOPMaJbHYIO rJayGu-
HY pacCYHTHBAIOT IO aMmHpuyeckofi ¢opmyne Xamnakopmu — 3erebGep-

ra (puc. 7.10) [7.25].
S = a(0,080T -I- 0,066),

rae S — ocanka Top¢a, m; T — momrocTs Topda, M; a — dakTop mioT-
HOCTH CJcXKaBIlerocss cja0s Topda, KOTOPHIE oOnpepenseTcd aHAJHTH-
YeCKH Ha OCHOBe of6beMa cyxoro BemecTBa (cM. pasa. 3.9.1).

[lpn moBTOpHOM OCylIeHHH 60J0Ta NOBEPXHOCTh €ro OCeAaer elle
#a 1030 cm [7.9]. '

B rabauue 7.5 mnpuBclieHn NapaMeTpH OCyLIeHHs TopdsaHoro 6o-
JoTa,

B 6os0THEIX NPOQUIAX €O CAOUCTBIMH TOphaMH K NepeMeHHOH OT-
HOCHTEJIbHON MOBCDXHOCTLIO OTHEABHBIX CJOEB OCafKy OIpefendioT
MoCTeNeHHo. B ¢BS3n ¢ TeM YTO B OCHOBY 3MIHPHYECKOH (OPMYJH IO-
JIOXXeHBl JaHHHeE 3aMepOB OCaiKH MOBEPXHOCTH, OcCafKy TIiyGOKHX
cloeB Topda ONpeletdioT B BHAE pPAa3HHUB OCalKH IIOBEPXHOCTH H
ocafKH BblleJexauero cJos. Xoji pacgera HJVIOCTPHpyercd IIpHMe-
poM c ucno/ab3oBaHueM rpaduxka {(cM. puc. 7.10)..CyMma ocaiok cj10eB
npeicTaBIseT co6oH o6lIyI0 Ocaiky NMOBEPXHOCTH GoJoTa.

0—1,5 M (OTHOCHTENBLHO TVIOTHHIE cJIOH Topda)
$=0,11-1,540,10= 0,27 m;
1,5—3,0 M (oTHOCHTEJBHO PHIXJHI CJOH TOpda)
§$=(0,16-3,040,13)—(0,16-1,5--0,13) = 0,24 m;
3,0—5,0 M (puixawit caoi Topda)
§=1(0,23-5,0~40,18 —(0,23-3,0-}0,18) = 0,46 M.
Cymmapuasi ocagka = 0,97 M

dakTHYeCKHE 3HAYCHHS OCalKH NOBEPXHOCTH MOTYT OTKJIOHATBCH

oT pacuerunx Ha #25%. Ocagka Gojora S onpemeisercs Ajs TIyGu-

HH 3ajoxeHus ApeHaxa 1,1 M. OTKJIOHeHHS NPONOPUHOHAJIBHH CHeNy-

IOLEMY COOTHOUIEHHIO:
g g llEb

= 1,1
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g Puc. 7.10. Homorpamva 3MnHpuue-
ckoii  dopMyan  ocaikH TOpda
[7.25]:

/] — noutu naasatwlnuil; 2 — pPeIXJRIL 3 —

/ AOBOJBLHO DBIXJABIH; 4 — A0BOJBHO I110T-
Hblil; 5 — MJIOTHLIA,

Ny

-

Jeadrva, M

N ]
AT ]
==

o

JanpHeiillee NOHHKeHHC  110-
BepxXHOCTH TOpdaAHoro 6o10Ta B
3. pe3yabTaTe BbleMKH Topda, njaHH-

- POBKH  IIOBEPXHOCTH, KOpYeBKH

: Macyrocme mopgpa, M g T. I. CACLYeT YYHTHBATb OTACTDL-

no [7.3]. Ilpu ucnoab3oBanuu ocyiuieHnoro TopdsauHKa B KaueCTBC ila-

XOTHOrC yrojbsf NPOHCXOANT AajbHefimice  IOHHIXeHHe  INOBEDXHOCTH

BCICACTBHC OKuCAeHHS Topda ua 1—2 oM B CpejHeeBpPONCHCKHX yCi10-

BHAX MU Ha 5—12 c¢cM B rosl B cyGTPONHYECKOM H TPONKHYECKOM INOS-
cax [7.4].

Ha ray6okux GosoTtax nmawoT ocalky Bce ciaou topda (puc. 7.11).
Ocaaka Topda Haj JApeHoil Goablie, yeM Noj Hel. B pesyabrare yvenn-
maercA TJAyOMHa [peHaxa, yro CJACAYCT YUYHTHIBATL INPH HPOCKTHPO-
Bavuu (taba. 7.6).

Ecau caexaBmufica Topd PBIXAbBIA, TO H3-32 INPOCafOK HCAb3SA
NpHMeHATb TpyGuarei npeuaxk. Jpenax nHa Topdaubx GoaoTax cie-
AyeT NPOEKTHPOBATh MO pedbedy MHHepaabHoro nua (cM. puc. 3.2 u
3.3). KoaiekTopsl Halo NPOBOAMTL IO HHU3KUM OTMeTKaM MHHepaJbHO-
ro JHa, The BO3MOXHHBL HaHbosabmue ocaiku Topda. Ilpm ocaike mo-
BepxHocTH Gosota Gogce ueM ua 0,5 M uesnecoo6pasnHo NPOEKTHPOBATh
OTJieJIbHEIE JPEHBl C OTKPBITHIMH KOJJIEKTOPaMH (KaHaJaMu).

(<Y \\L\ (Y N\\\
\

Joadra
Ao acywenuq & g Moo
3 0= VTacm 70% Ocadna
S Mesepxuocms—q * 12 gp €r0e8
S & .
R ] w50
<SR Apena, g 45
//ocm; _ 7 35
S i, / I 00 6: 5 32' 5
= x & a0
3% 55 275
ShS b g5
45 225
g 200 4 20
s ] 35 175
1SN 3 5
'§* 22 125
g z w
:g; 300 15 75
> 1 5
Q g5 25
12t

Puc. 7.11, Ocagka nosepxHocTH Topda u apen [7.3].
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Tabanuna 7.6. ¥Yeeanuenue rayOuHbl 3akJaankH APeH HJIH KaHaJoB
Ha 60J40Tax B 3aBUCHMOCTH OT NOCICAYIOETO
ynaotHenus vopdsanoi Toamu, % [7.3]

TpeGyemas Tay6Guua jHa nocae
OTHOCHTCALHAS ILIOTHOCTh ocajikH topda, M
caexanuerocs caos topda

o8 | to| 12| ne] 16| 18
IaoTHBI} 10 12 14 16 18 20
JL0BOALHO ILTOTHHI 15 17 20 23 25 28
JOBOJLHO PHIXAbIH 21 26 30 34 38 42
Poixauiit 31 38 45 51 58 65
IMoutu naapamounii Tpy6uartulii fpcHax He NPUMEHACTCSA

Tay6una jpenaxa ma ropdsaupix GojoTax MNOCAe OCAAKH AOJIXKHE
COCTAB.ISITD!

— IIpH CHJkHOBO/lONpOHHIAeMbX Topdax 1,2 M;

-— npu caabosojionponuuaemux topgpax 0,9—1,0 m.

Cacayer yuuTblBaThb NONPABKH coriacHo Tabamne 7.6, Pasmuna
B HCNOJb3OBAHHH He TPHHHMAercs BO BHUMaHHC (KpoMe T1s1yGoKoit
BCOALIKY, cM. pasn. 4.4 u 7.8.2).

TpyOuarslit gpenax B CBSI3W € 3aTPAaTaMM  PEKOMCHAYCTCS JIHLIb
TOJBKO Ha AOCTATOYHO BOACTIpoHHnAaeMbmx Topdax (k;==0,06 M/cyT).
Takue G0.J0Ta BO3HMKAIOT B DE3YJALTATe TPYMTOBOrO 3a60/aYHBAHKL.
Paccrositiust Mexay japenaMu (cm. pasi. 6.3) Moryt ObITh paccuuTta-
HBl, HO AJ09 3TOro. HCOGXOAMMO ONPEJIeJdUTL BOJONPOMHILAEMOCTL IOCIC
oXHaaemol ocaiku Topda (cM. puc. 7.9).

Paccrosiniiss vexny japenavu (pHc. 7.12) Moryt OHTb ompelesdeHb
[JAst BepPXOBOTO M HH3MHHOrO OGOJOT B 3aBHCHMOCTH OT CTelleHH DasIo-

Husuwroe 6onoma Bepxaboe 6onomo M
N 30 30
N 2 25
§ 25 ; ? /
s
S 20 z Z 20
5
&
8 /5% 2 - ?<<‘<§\ 15
§ 10 / A %j 3 7
x
Y \E
Y
< 0

w987 65 43211096765 4321
Cmenenb paznoHcerun moppa

Puc. 7.12. HovorpaMMa aJsa OOpejic/cluss PacCTOAHHS MexXAy Jpe-
HaMyu Ha GosoTax ccBepo-zamaauoi wactu OPI B 3aBucmvocTH oOT
MHTEHCUBHOCTH HPEABAPUTEILHONO OCYLICHHS:

1 — cnaboe TnpeapapuTedbHoe OCYylieHHe; 2 — cpejlee 3HayeHHe, 3§ — CHIbHOE
iipeaBapHTeNbHOC OCYIUCHHE.
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KeHus W TPeABaPUTEJBbHOrO OCYIIeHHS. YCTAHOBJIEHHBIE DAacCTOSHHA
MeXAY JIpeHaMH NPUTOIMEl JJF CPEeAHCTONOBHIX OCafKOB IOpAIKA
700 mM., Ha xaxawne 100 MM 0CagkOB DAacCTOSTHHSI MeXJY JApeHavu
COOTBETCTBEHHO YMEHBINAIOT HJHM yBeaHunBaioT Ha 1 M. Uem Momiee
HaxONAIUMiCA HHUXKe JHAa JAPeHB BOJONpOHMuIaeMHH cuoit  Topda
(D>0,5 M) u uem Gosbille ApeBeCHHX OCTaTKOB B Topde (GyKoBbiit
Toph), TeM Goublie paccTOgHHe MeXkAy ApeHaMH. Pasmepul u o6bem
NpeIBaPUTENBHOTO OCYIUIEHHS MOTYT GHIThb OLEHEHB [Jsi MCCTHBIX yCJO-
BHIl TIO NPOAC/KHTEJIbHOCTH, IJIyGHHe M WHTCHCUBIOCTH JpeHaXa.

IIpuMepH.

1. Husuunoe 6on0TO, mIpexBapHTe/bHOE OCYHICHHE yMepeiiHoe.

JlaHo: creneHb pa3joxendss Topda B cpemneM H 5—6.

Onpeenuth pacCTOAHHE MEXJY IpeHaMH.

Coraacno pucysky 7.12 (aesoui), mepBoHava/bHOe pPacCTOAHHE
mexnay Apenamu (a) paeHo 17 M, a mocie ocainxu Toppa— 11 M.

2. BepxoBoe 60/0TO, NpeXBapHTeJbHOE OCYIIEHHE HHTEHCHBHOC.

Jlano: cTemeHb pasnoxeHnHu Topda B cpeamem H 2—3.

OnpeleATh PACcCTOSTHHE MeXIY JpeHaMH.

Ws pucynka 7.12 (npaseti) BuAHO, 4TO PACCTOSHHE MCXKAY Ape-
Hamu pasuo 19 M. IlpuMepHO uepes aABa JKeCATHJETHS OHO COKpaulaer-
cd no 12,5 M, u OKOHuaTeJbHOE €ero 3HayeHHe cocraeifer 6—7 M.
3nece pekomenpyercss GectpyGuateil japeHax (cm. Ttaba1. 51 m 5.3
u puc. 7.20), yaoxeuwnfi Gecrpammefineiv cmoco6oM. Ha Gosnorax c
CHJIBHO Pa3fOXUBIIKMHCA Topdamu INpeoGaagaer NepeyBJaakleHHE 32
CYeT BEPXOBOAOK H CBs3auHOR BoAn. Ha Takux 6os0Tax pekOMeuny-
eTcd GectpyOuarnifi (KPOTOBHIH) ADEHAX C OTHENbHBIMH YCThIMH JRJst
Kaxkjaoit npeunt (cM. pasp. 4.2, ta6n. 5.7 u 53 n puc. 7.20).

UTo6H OTHOCHTEJBHO TSXKeJEe TOHYapHHE TPYOH He CMeMIaNHCh
Ha GOJOTHHIX NOYBaX, NMPHMEHSIOT, HampHMep, COeNHHHTelbHbe My(dTHL
JJa oTnocHTeNbHO JIETKHX JAPeHaXXHHX TPy6 M3 MOJIHMEPOB, B 4acT-
Hoctu u3 [IBX, mogoGurie MydTe He Tpebyworea (raba. 7.7). Ompnaxo
B HEKOTODHIX CJayuasix TaKue TPYGH CJeqyeT 3aKpelssaTh, uYToOH oHR
He BCIJIBIBAJH,

Ha MeJKknX BepXOBBIX 60JOTax C NMeCYaHBIMH OCHOBAHHAMH BMeCTO
TpyGYaToro JApeHaka peKOMEHAYETCd NPOBOAMTL TJAYGOKYI0 BCNAIIKY
(cM. pasn. 4.4).

Ta6nuna 7.7. IInOTHOCTH ApeHaKHBIX TPYO W HX NaBJeHHE HA IHO
TpaHmWe# B CPaBHEHUH C COOTBETCTBYIOIHMH
HoxasareasMu aas topda

MAOTHOCT, Japnenye ua

Marepuan riemd AHO Tpam-

meH, rfem?
Touuapuaa ppenaxuas tpy6a 1,7 15
Hpenaxnas tpy6a us INBX 1.3 3
Topd (cwipoit) 1,0 1

Ha BTOpHYHO yIJIOTHEHHBIX BCJEACTBHE OCAIKH Topdha OCYLIEHHBIX
GonoTax, KOTODble, MeCMOTPsi Ha XODOUIO  BHIOJHEHMBI TpyG6YaTHIA
JApeHax, MOJBEPXKEHH BJHAHKIO BPEMEHHMBIX BEPXOBOAOK, PEKOMCHAYeT-
CA NMPOBOAHTL IleJieBaHHe C HHTepBataMH 2—4 M B INOMEPEYHOM Ha-
npapJeHHH K gapeHaM. Takum nyTeM MoxXeT GHITh YCTPAHEHO CKOIJICHHE
H36HTOYHON maarn [7.13].
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7.3.2. [JpeHaw mapliesbiX noys

Jlna npeHaxa MaplUeBHX TOYB CYHIECTBYIOT ocoGhle mpaBufia, cOrVIACHO
KOTOPLIM HeoOXONMMB aHalusd u oO6oOlleHHe NPaKTHYCCKOTO OMNbITAa, a
TaKHKe YueT pe3yJbTaTOB MOYBEHHO-MEJHOPATHBIEX HCC/CNOBaHHIL,

Ilo reosoruueckuM u reorpadMYecKHM YCJIOBHAM Das/iHYyaoT Cie-
RYIOIHe PasHOBHAHOCTH Maplief:

~— MapIUH, pAcNCJOXKeHHBle Ha MOpCKOM mNoGepeXbe H MHUTaeMble
COJIeHOH MOpPCKOH BOJAOH;

-— MapuiH, MUTaeMbleé Kak COJIeHOH MOpcKofl, TaKk H IpecHo# Bo-
Io#t (Mapi, MHTaeMBle COJIONOBaTOH BOIOH);

— Mapwu ¢ YIJOTHEHHHIM CJJOeM MOAINOCUBH], MHTaeMLe COJCHOBA-
TOfl BOJOH;

— MapIIH peuHBIX mobepexxufl.

Kpome Toro, cymecTByeT moOYBeHHO-reéHeTHUECKOE TMOApa3neNneHue
Mapilei Ha coJielble, H3BCCTKOBHIE, WIHCTHE H Mapmiu C YIVIOTHEHHBIM
caoeM nmoamoyew [7.12].

Mapmy ucnonb3yoTcss B celbCkoM  xo3aficTBe  Cesepo-3amaiHod
EBponn wmuorue croderud. B 3aBHCHUMOCTH 0T MeCTHHIX YCJIOBHA Ha
flUX PACOONATAIOT YAaCTYIO CeTh MEJKHX OCYLIHTeJbHHX KaualJoB HJH
JKC YCTPaHBAIOT CPaBHUTENBIO TJyGOKHe OCYLIHTCIbHBIE KaHAJ Bl MeX-
Iy WHPOKHMH BHIYKJALIMH TPSZAMH,

Coraacno cranpapty ®PT DIN 1185, npu apeHaxe K NOCAeAYIOMHUX
MeponpusaTHaX CcjacayeT obpamath NpPHCTATbHOe BHHMaHHe HAa eCTecT-
BeHHOEe W HCKYCCTBEeHHOe MepeciaHBaHHe IOYBHIL

B cBsisay C HeyNOBJETBOPHUTEJNBHO PAacCHOJOXKEHHBIMH Ha Oe3yKJOoH-
HOH MeCTHOCTH BONONMPHEMHMHKaMH, ONACHOCTbIO 3aWJeHHd JApeH K 3a-
KYNOPKH HX OXpofl, a TaKXe IO MNpPHYHAE GJH3KOTO DaCloJoXKeHHS
OCYIINTEJbHBIX KaHadOB IeJecoo6pasHH TOJMbKC CAHHHYHEIE (BEIGOPOY-
HBle) JapeHB, BosMoXeu CHCTeMaruuecKuit TpyGuarwifi jgpeHax c 3a-
KPHITHIMH TPYGuaTHIMH KOJVIEKTOPAMH M APeHaXHBIMH HaCOCHBIMH CTaH-
UHAMH TepeKayku JPeHaXXHBIX BOJ, €CJHH MNO3BOJAIOT THIPaBJHYECKHE
yeaoBusa [7.17].

Oun ce6a ompaBABIBaOT, HECMOTPSA HA BEICOKYIO CTOMMOCTb CTPOH-
TeJIbCTBA, TaK Kak CHHXKAIOT 3aTPaTHl Ha SKCIIyaTalHIO  JAPeHaXKHoi
CeTH H yMeHbLIApT NOTEPH 3eMJH 3a CYeT KaHaB,

Paccrosuus MeXay IpeHaMH YacTO ONPEIe]siOTCA NPHHATHIMHE
B JaHHONH MeCTHOCTH HJH B KOHKDETHRIX  YCJIOBHAX  DAaCCTOAHHSIMH
MeX/Jy MeJKHMH OCYIIHTeNbHBIMH KaHaJaMH WJH MexnAy rpagamu. [lpu
MeJIKHX KaWa/iax APeHH NPOBOAAT C OOl CTOPOMBI, NIpPH TJIyGOKHX
MEXKrpsiJoBLHIX KaHajdaX — ¢ obeux cropod. Ilpu ray6une apeHaxa 1 M
x[lpngp]malor clejyIOllHe CpPeJiMHe pacCTOSHHS MexAy AapeuaMu (a)
7.12}:

npumopckue mapuwu — 10—20 w;

Maplld cO CMeIIaHHBIM BOAREIM MHTAaHHCM COJOHOBATON BO#OH —
8—15 um;

peunnie Mapun — 8—20 M.

Mapmu co CMellaHHHIM NUTAHHEM H BOJOHENpPOHHLaeMofi MOAMOy-
BOfl XapaKTepH3yIOTCA BepPXOBOAKAaMH. Tpybuarhlfi apeHak Ha TaKHX
Mapmax Hes>(@deKTHBeH, a BO3MOXHOCTb NpHMeHcHUA GecTpy6uaToro
(Kgo;;oaoro) apenaka B HacTosflllee BpeMs u3yvaerca (cum. pasa. 4.2
"

Tny6una npewsl Ma HauyanbHOM yYacTKe AOJKHA GHITb JOCTaTOYHOM
TaKXKe IOC/Te YaCTHYHOrG BHIPABHHBAHHA TIDAJ H 3aNO/IHEHHSA MeXTpd-
JOBHX KaHaJOB WJIOM M ONOJ3IIHM rpyHToM. Cpenmss ray6uHa Ipes
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cBhile 1 M Gosce 6.1aronpHsATHA MO CPABHEHHIO C MEJKHM 3aJ0KeHHeM
IpeH, pasMelicHHpEX Ha Oau3Kom paccTOauuM apyr oT apyra. Takas
cXeMa HCNpHroAHa TOJbKO JUIs Mapuicsoro 6oJoTa, JCXKaiero Ha BO-
JIOHeNPOHHIIACMOM MHHEDAJNLHOM OCIOBAaHIH, a Takxe INpH OGecrpaH-
wicfinoit ykaagke tpyGuaroro apeHaxa. B atHx cayvadx caegycr py-
KOBO,1cTBOBATLCS Tabmuucit 5.1

1lpH onacHOCTH 3auNCHHSA ApeH M OTJ0XKEHHST B IHX OXPHl ciaclyeT
orpaHHuMBaTL HX AMHHY (ue Godee 100 M), a MHUMMAILHBI VKJOH
npunumath 0,3%, HCX0Ad H3 yCJoBHIl PabOTH JpeHa:kHoro ¢Qu.IbTpa
{cv. pasa. 5.1.3 u 8.3).

Ilpn  cucTemaTHyecKoM Tpy6yaToM [peHaxe YKJOH KOJLICKTOPOB
Moxer Gulth orpanuucu a0 0,00%. penaxnrpie KOJOXNB AHAMCTPOM
0,5 M, BHIOJHSEMBIC B 3aChiIKe TpaHIUeH, pasMcluaT Ha paccTOSHHH
Mmeuee 70 M gpyr oT apyra. B ycThAX KoOJJEKTOpPOB, BNA/LAlONHX B
TpyGuaTeie BO,/IONPHEMHHKH, IIpeIyCMaTPHBAIOT KOHTPO.BNBIE KOO0 UH
(cM. puc. 8.26).

Hocae yxaajgku TpybuaToro aApcHaxa NOBCPXHOCTb NOUBLI Pa3pas-
nuBatwot. IIpn sroM Hco6XoaHMO 00ecneddTh CTOK NMOBEPXHOCTHBIX BOL,
CKAaI.THBAIOUINXCS B MCCTHHIX TNOHHIXKEHHAX pedbeda Hal Tpaccavu 3a-
CLIMAHHLIX MeJKHX KaHaloB. llpu BEIpaBHHBANKHH MOBCPXHOCTH cJCIyeT
COXPaNHUTL BEPXHMH TyMycOBuft cJ0ff 1IOYBH, TO3ITOMY IJIAHHPOBKY
Ha10 NMpOBOAMTh JHIB NPH BbicOXIUell mouse. IlocTemeniioe BHIpaBHUBA-
HHe Ipsii B X0Je NaXOTHOTO 3eM/elOAb30BAaHHA Jyulllc NJAaHHPOBKH
B oanH npueM [7.12].

Ilpn ray6une apenupoBanus 6Gosace 1 M JpeHBH YacTé MHPOXOAAT
yepe3 MOyBellHble CJOH ¢ BHCOKOH M OdUeHb BBICOKOH BOJOMpoHHIIae-
MOCThIO, HA KOTOPHIX JONYCKalOTCsl GoJbllIMe PAcCcTOANHA MeXKAYy ApPeHa-
vu (cv. pasj. 6.3). IIpi nmpoeKkrtHposanum nupexaxa cleiyeT DYKOBOJ-
crBoBarbest Tabsauued 5.1

CTpyKkTypa MaplieBHIX MOUB MOXKeT ObITh yJyullleHa H3BCCTKOBaHHEM
u BHecewncM (ochopiblx YAOGDEHHHA, YTO NMOATBCPKAAETCH AHAJH3AMH
(HU3HYCCKHX M XMMHYECKHX cBOHACTB mous (cm. pasi. 3.9).

7.3.3. JApeHaK BUHOTPaAHUKOB

BuuorpaiHuke no KJANMAaTHUECKHM ycJA0BUSIM  OOBIYHO  3aK.Jaa/BIBAIOT
na ckdonax. Ecau ckjonst Kpyde 10%, To Ma MHX MOryT OHITL BbIXO-
Bl PO/UNHKOB, TPYHTOBBIX BOJ, MouaskuHbol. llpu niockom pesdsede 1o-
BEPXNOCTH TNOYBH HAO.MI0NacTCA BCPXOBOAKA HJH CBfI3aNHas BO.la.

Coraacno craugapty ®PI DIN 1185 (amer 1), Bceriaa ciaciyeT
YCTaHaR.IMBaTh NpPHYHMIY TNepeysJa:KHeHHs MOYBHL (cM. pasa. 2 u 3).
s 3Toro HeoGxoaHMO:

— ycraHapJHBaTh TeOJOTHUeCKOC CTPOCHHC (mpocTHpaimMe W lage-
HHE CJ10eB);

- - nabmojaTth 3a MCTOUHMKAMHM H IJaCTOBBIMH BOJAaMH IOCSE CHe-
FOTAsIHHST MJH AJMTEALHOrO NEPHO;a J0KIeH;

— TNpPOBO/HTh MOYBENIYIO CbeMKy (BMIH M THNH IOYB, CTPYKTYypa
NnouB).

Boabl HCTOUHHMKOB M TJ1acTOBble BOAL IepexBaTHIBAIOT JOBUMMH
JApeHaMH WJIHM  AOTVIOUAKOWMMH  KOJOAUAaMH  (ULTIOKepaMH, CM. pasph.
7.2.4). Ilpu 3rom He Bcerfia MOryT OBITb yuTeHB OCOGEHHOCTH NocJje-
JYIOULCTO HCTIOAb30BAlKA YyYacTKa,

lloporu na BHIOrpajHHKax Hai0 OCylaTh ¢ BepXHeH  CTOPOHHI
CKJIOMa KOJIeKTOPOM JIHaMeTpoM He MeHee 80 mMv ¢ QILIBTPYyIOHM
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coeM, Tay6una kodickropa cocrasiasger 0,8—1,0 m (10 orMeTkH oc-
HOBaHWa JOPOTH).

Ha yuactkax 10 nocalkH pacTeHHi ApCHAXK BHIOJHAETCS INONCPCK
H Hanckoch, Eciu ke Ha BHHOrpaiHHKax B BHAe HCKAIOuCHHS Tpeby-
CTCA TNPOZOJALNBIA Apenak, TO Ha pPAacCTOSHHAX, PABNBIX TPCXKPATHBIM
MCKIPEHIbEM paccTOANUSM, YCTPAMBAIOT  JAOBYMC  gpelisl  (CM.
pasa. 7.24).

MakcuMaasnast cKOpocTb TcucHMA Gepered H3 TaGauuel 7.3, Mak-
CHMAJBbHBIA YKJAOH — U3 TaGAHLUB 7.4, 1IPHYCM 3TH BCJAMYHHMBL HC 10.1K-
HBH TNpPeBBUNATHCA. J0JKHA TNPEAYNPCKIAAThCH BO3MOMKHOCTH  BO3HHK-
HOBCHHsI JMHCHHOR 3posuu (cM. pas3i. 7.2).

[lpi BojlonpoMIaEMOM OCHOBalNMH KOJAEKTOPH BHINOJHSIOT L3
TPY6 C ynjAOTHelHHIMM CTBIKAMM, JJS TOro 4YTOOB BOCHPENSITCTBOBATL
npocayHBaniio H yTeuKke H3 MHX BOH.

Ila mousax ¢ BepXOBOIKOH M CBA3AHHOH BOIOH JOIOJHHTEILIO K
NONCPEUHOMY /pellaxKy PeKOMCH/YeTcsl NpOBOJHTL HOAMNOYBENHbIC Me-
suopaunn (cM. pasi. 4.3 u 5.3). Ipenaxusie Tpauumlen X0 IAYKHOMR
NOIOWBHL Ha10 3aN0ANATh QUALTPYIOLIHM MAaTePHAJIOM.

Ournvansuas riay6uxa scachialomux apenr 1,0—1,2 M. Bpacraune
KOpDHCH BHHOTpajga B Jpeibl, KOTOPOTO paHce oOlacaguch, cefivac, co-
riacio cramjapty ®PI° DIN 1185 (smer 1), He Habawogaercs.

Paccrosiine MeXkAy jpeHAMH ONPEACASIOT 110 PEKOMCHAITHAM, H3-
JgoxennwsiM B pasfieqc 6.3.

7.3.4. peHa)< B onon3HeBbIX paHOHax

B paiionax, nojsep:KeHHHIX OIOJA3HAM, KaK HanpHMep B 3o0He GJHile-
BBIX M MO0JaccoBuiXx oT.oxchHi B CcBepHsix Ademax, ocegaloT 6o.b-
IIHe YYacTKM MECTHOCTH M Haba01a10Tcsl rayOG0KHC YBJAXHEHHHd CK.I0-
HOB.

Ouens 49acTo reosoriyeckie JHUHHH PasphiBa H CKJAaAuaTHe yuacT-
KH peJbedha #BJASIOTCS NPHYHHOH BO3HMKHOBCHHS THTETLHBIX HJIH Bpe-
MelibiX M30LITOMHO YBJAXKICHHBIX YWacTKOB, @ TAakiKe BHIX0ga HA
1I0BEPXHOCTb BO/IHHIX HCTOUHHKOB.

tHapsaay ¢ oObYHBIMH TNOYBEHHO-THAPOJOrHUECKUMH HUCC/IeJOBAHHS-
MIH 3jech OCOGCHHO THIATEJILHO A0.KHBI NPON3BOAMTBLCS reojorHuecKue
U3BICKAHHST 145 YCTAaHOBJEHHA TPHUMH H30LITOYHOrO YBJAXKHEIS H
BO3MOMHOIO BO3HHKHOBENHsI ONOJ3liclt Ha panHoli TeppHTopun [7.8].

BeIxogbl DOJHHKOB M MeCTa W3OBITOUNOTO  YBJAKHEHHS MOIYT
OHITL OCyleNn BHIOOPOMHBHIMH H JOBUUMH jpeHaMu (cM. puc. 4.1
u 7.7).

Coraacno onwity, uakoundcinomy B Abcrpun u Uleefinapus, B Ta-
KHX palionax 1clecoo6pasHo YCTPaHBATb K4aMEHHbIH Hau damunibli
apenax (cm. puc. 9.16).

B aaunom cayuae pcKOMCIIyeTcs NpeiycMaTpHBarh YCTPOHCTBO
BOJIONpONHLACMOA HAbTPylOUlell 3ackiiku TpaHwel (cM. puc. 8.12,d).
B 301Max ¢JaHUICBEIX H MOJ4ACCOBHIX OTJIOXEHHH CJIeIyeT MPHMEHSTh
TOJbKO GeeTpy6uarsiii apenax [7.18]. TlouBeHHble MeJHOpauuH HMCIOT
cBoell 11eabI0 TNpeI0TBpallicHHe BO3HHKHOBEHHS [HKOTC HeyipaB/ifacMO-
ro pexuMa CTOKAa M KaK CJCACTBHMe paspyweHus Janamadra na 6o.b-
XX Njomanax. Jpenax B JLaHHBIX CIyYasx CJAYyKHT B OCHOBHOM He
CeJbCKOMY XO3SHCTBY, a llQJAM COXDaHeHHst JaHamadTa H MOYBEHHOI'O
MOKpoBa B Cro nOpciedax. Ha mectHocTH ¢ GOMBLIMMH YKJOIAMH [IO-
BEPXHOCTH NPH BHIA/EIIHH MHTCHCHUBHBIX OCaAKOB BO3MHKACT ONACHOCTh,
cBA3aMHad ¢ JHBHEBHIMH NaBOAKaMH, AJ8 MNPeJOTBpAuIeHHS KOTOpPOH
cleayeT INpelycMaTpPHBaTh peryJHpoBaHHe NIOBCPXHOCTHHIX BOAOTOKOB.
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7.3.5. [peHat 3aconeHHbIX noys

Jid 3acymJIMBHIX H MOJy3acyLIUBHX o6nacTell OpOLUeHHs, COIJIACHO
ofmupHOMy onsity, cobpausoMy OAO — IOHECKO, Heo6xoauMocTs
JApenaxa BO3HHKaeT TOJbKO NPH KOJHYECTBE CPeJHErOJOBHX OCaIKOB
Mmenee 500 mwm.

O6beM ocyliepus onpenensercs, ¢ OAHOH CTOPOHHI, BeNHYHHOH pac-
xonos MHOuIbTpywowe# Boxw (/) mo dopmyde Boaxoro Ganauca (cM.
pasn. 2.1): I+N=V+A+(R—B). Bennunna croka, ¢ APyrofi CTOpo-
HBl, 3aBHCHT OT COJEepXKauug cojJeil B OPOCHTeNbHOHl Bole H TMOUYBe
(cM. pasm. 234 u 3.8), COJEBHIIOCAHBOCTH KYJAbTYPHBIX pacTeHHil
(cm, Ta6a. 3.13) u koapdunuenra unduabtpaumn k; (taén. 7.8).

Ta6mna 7.8. Cpegnue BeJHuHHBI KOMOOHEHTOB (POpPMYyIiBI,
cayxaumell Jnas pacyera rojgoBbHIX NPOMBIBHHIX HOPM

AJaA BHIMBIBA conell U3 mousw [7.7]

, 8
5 o g
5 &8 g 8| &
k;  Kosbdunueur unbuibrpanuu —_ 0.8 0,6 0.3
ET 2panoTpaHcmupauus avfap 9 9 9
N  Ocazxxu avfap 3 3 3
EC; [llepemennas sJekTpuueckas mnpoBosH- wuCufem 4 4 4
MOCTb IOYBHL
EC, Dnextpuueckas mnposoauMoctb B HH- MCu/fem 2 2 2
buabTpanuonRoi Bose
P Tlorpe6uas mpoMbIBHast MOpMa oMfap 2,5 3,3 6,6
I TlotpeGras HopMa uuUILTPAIHKA oM/ap 8,5 9,3 12,6
Ecrectsennmit npesax (4/uam gomod- amfap 0 42 —3
HHUTEJNbHHIT)
A Crox aM/ap 2,5 3,3 6,6
A, JlomoauuTeapHbli CTOK amfap 2,5 1,3 9.6

Cpenlpee 3HavyeHHe NPOMBIBHOR HOPMH 'nonyqeno RaA necuasoft mousbl F=
=235 am/ap=250 MM/ap; Aad raAyHHCTOR noussi P=6,6 umm 9,6 aM/ap=660 wman
960 mm/ap. Hlanpuelmiue NOAPOGHOCTH MOTYT GbiTh TOJYYeHbl H3 HCTOYHHKOB [7.7]

uap [7.33].

TlpH BBICOKHX TPOMBIBHEIX HOPMaxX s BHIMEIBa cojelt (mo-aurauii-
<ku Percolation-P) cienyer yuuThiBaTh, 94TO 0COGEHHO Ma  CBASHBIX
nousax 3HAYHTesbHas YacTh IpocavyuBalollieficd BOJAH MOXKeT GecroJes-
HO cTeKaThb uepe3 TPEIUMHHE Ha TMOBEPXHOCTH IOYBH, 0oO6pasywolluecs
B pc3y/JbTaTeé ee BHICHIXaHHA, pasJHyHEe pacceJHHB, a TakKxe dYepes

OTIIOCHTENBHO KPYMHble MOYBEHHBIE MOPHL.
Ins cpennerogoBoro Gamauca coJiefi BHCOT2 INPOMBIBHOH HOPMEH

‘paccuMTEIBaeTCA MO cJexylomeli dopmyse [7.7]:
P EC;-(ET —N)
T k- (QECy— ECy)
tnc P — npoveiBuas uopma, am/ap; EC;— sneKTpHyecKas IpOBOIH-
MOCTb HHQUIbTPaunOHHOR BoAM; EC;— mepeMeHHas 2JeKTpHuecKas
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NPOBOAKMOCTb NOuBHL (cM. TaGa. 3.13); ki — Koaduunent uupuIbLTpA-
nun  unousw; ET — spanorpadcnupauus, amfap [7.22, 7.28, 7.33];
N — ocanku, aM/ap.

Ta6auna 7.8 comep>XHT BaKHefllime JaHHHIE /19 TPeX BHIOB
NOYB, CAyXallide IS pacyera CPEeXHErOAOBHX IPOMEIBHHIX HOPM.

Kpurnyeckass ray6uHa IDYHTOBHX BOX B OGJaacTAX opolieHus (Ma-
Jaf ONAacHOCTb 3aCOJIeHHS) 3aBHCHT OT KamnHJIAPHOCTH MOYBH K COep-
JKaHud coJiefi B TPYHTOBHIX Boxax (tabu. 7.9). B paie ofnacreit xpu-
THYecKas:Tiybuia TPYMTOBHIX BOX mpeshimaer 10 M.

ITo maHHBHIM MOJOXHTENLHO-
ro ¥ OTPHLATeJbHOro ONbITa, HAa- Tabamua 7.9. Kpuruueckas rayGuna

KOIJIEHHOTO B TEUYeHHe MHOTHX FPYHTOBHIX BOJ,
necatunetnii 8 CHIA u CCCP, AJsl OpoIIaeMBbiX
TpyOuaTHil ApeHax B 3aCYLLIH- CYTVIMHUCTBHIX IOYB
BHIX 30faX OpOLIeHHs cJefyeT cpenHei
3akJajblBaTh Ha ray6uny 1,8— BONONPOHHILAEMOCTH
3,0 M mpH paccTOSTMHAX MeXAY B 33aBHCHMOCTH
npesavu  80—150 m. Tay6una OT copepXanus coael
OCYLIMTC/BHEIX KaWaloB B jaH- B FPYHTOBHX BOJAX
HOM cJyuyae TpeBhinaer 4 M

[7.7] nmpu ycrosus gocratounoi Kpnruueckan ConepxanHe coneil
BOLONPONHILACMOCTH IOYBH (CM. ray6Hua rpyuto- | B CPYHTOBHIX BOAaXx,
Taba 5.1). BbIX BOJ, M r/a

B caoucroft mouse W mousax

C MaJOil  BOJONPOHUILAEMOCTBIO 1,0 0.1
(k<16 cM/ cyT) raybuna npe- 1.5 1,5
Haxa npunuMaetrcs 1,2—1,6 M, 2:5 2.3
H COOTBETCTBEHHO COKPALUAIOTCH 3.0 3-10
paccToamMus MeXAY  JApeHaMu 3’5 2030

(cMm. pasn. 6.4). TIlpu stux ye-
JIOBHAIX HMeeTCs OoJiblie Bepo- i
ATHOCTH TOro, YTO HMHOQHILTPYIOIascs B MOYBY BOAA 1eHCTBHTEJBHO
MPOCOYHTCH K JpeHam.

O npenaxe, KyJbTHBHDOBAHHM H ODOIIEHHH 3aCO/IEHMBIX MOYB B
Hcnaunk Henasuo HonpoGHo coobmanocs B Jnteparype [7.1]. O6 sxo-
HOMHUeCKHX Mpo6JeMax NMPH PAcCONEHHH TOUB CMOTPH ucroummk [7.6].

Tlpn IpeHaxke B HOJY3aCyLLIMBHIX M 3aCYUIHBHX paHoHax opo-
WeHns1 1eoSXOAMMO NMpPOBOLMTh TIaTebHHE IOYBEHHblE HCCAC0BaNHA,
YTOOH BLISICHHTL JCHCTBYIOLLYI0 B TNpefetaX MeCTOOGHTaHHS CHCTCMY
B3aHMHOrO BJHSHKS (paKTOPOB: MOYBA — KJIHMAT — PaCTeHne — YeJOBeK.
Heo6x014MO0 TNOCTOSIHHO KOHTPOJHPOBATh COjepXaiue cojedfi B MOUBE
(EC), noausHoi#t Bosie u BOAE, OTBOJAHMON C OpOLIZEMOro y4acTka ipe-
HaXHBIMK KOJUIEKTOpaMK (coseBofi GajaHC) ANA NPENOTBpAINEHHS 3a-
cosenus [7.7, 7.28, 7.33].

7.3.6. [OpeHnpopaHMe OTBANOB FOPOJCKOro Mycopa

QemepadbHbii  3akoH 1972 r. o6 yAaJeHHH Mycopa  peryJanpyer
CKJAajupoBaiie oTGPOCOB Ha LEHTpaJbHBIX OTBajax. [ak Kak cocTas
MaTeprajioB OTGPOCOB MOXET CHJBHO KoJebaThCs, a TeM CaMbM B
yILIOTHEHHEe CKJaIHPyeMOoro Marepunana, TO MO HMeolleMyCd OIBITY
CllelyeT CYHTaTbCd ¢ o0pasoBaHHeM BpeMeHHHIX WJIH JJHTeJbHBIX pac-
X0XOB GuAbTpauuOHHEIX BoA. Ilpm mpoTekaHHH uyepe3 TO.LLy OTBA/CB
Mycopa 3TH BOZH 06OralalTcsi TAKKMH COAEPXKAIHMHCA B HeM Ma-
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TepuajsaMH, Kak OHOXHMHUYECKM JCTKO HJIH TPYLUO BHIAENICMbit yrje-
BOMOPOAH], lBeTHHe McTawisl H coqn [7.26]. Ecau owm nomajawor B
TPYNTOBHc BO/bl, TG MOTYT SBHTbCSl NDHYHNOH HX 3HAYMTEJLHOTO 3a-
rpasHenus. Ecam Xe ¢uabrpanuolinble BOAB CKAIVIMBAIOTC Haj BO-
JIOHCTIPOHHIIAEMBIM  €JIOcM  MOJOIIBLI OTBaJjda, TO B HCM CO3)lal0TCA
aHaspo6urle ycaosus. [lociendeMy Hamo BOCAPCUSTCTBOBATL, TAK KakK
o6pasyloliecss B auaspobHHIX YCJAOBHAX MCTAH M CCPOBOAOPOL 3aTPyi-
HAT Tpolece jAagpHelilledi pekyabrusanuu. Has  ynopsnoueHus  vxc-
IJlyaTaluyd OTBAJIOB TOPOJICKOTO Mycopa Heo6XOAMMO YCTpausaTb Jpe-
HaXX WX OCHOBauHi, OGHuNO BHINOJNAeMbll HAd YILIOTHCHHBIM [IHOM
orBaja (M3 TJIHIB, H3BeCTH, acdaabTa WJAH CJ10€B  [.1aCTMaccoBOil
MJICHKM) B BHJE BBICTHJKH H3 TPaBHs HJH 11JaKa TOJUMHON He Me-
nee 30 oM. BuyTpeunnuit guamerp ApcH poJKel 6biTh He -McHee 80 M,
[Ipa pacueTe JAHaMeTpoB JAPEHaXKHHIX KOJJEKTOPOB M pacCTOSIIHI
MCX/y JApeHAMH pacuerlible pacxoasl cJaefyerT ysesnuusath mna 50%,
Bce OcCTajbllble pacyeThl NPOHM3BOAHTL COrJAcHO pazienav 6.1—6.3.

[Noctynawwme Ha y4acTOK BOAB AOJIKHGL HANeXKNO IEpeXBaThl-
BaThCA H OTBOAHTLCS JOBUHMH ApeHami (eM. pHc. 7.7).

Hwmcrwoulnecs B npopake rogpuposannele Tpy6e u3 IIBX mpu-
roais s otBanos Buicotod go 12 M [7.32). Tlpm Gouplueh BrcOTe
OTCHIIKM OTBaJ0B HEOOXONUMH JpeHaknble TPYOH € BO3MOXHO GoJb-
IIEMH BXOAHBIMH OTBepCTHAMH (cM. pasn. 8.7). Jpenaxusie TpyGu
ACJKHE GOBITb YCTOWIMBH K BO3ACHCTBHIO MaBJEHHA, TCMIeEPaTyphl
Gosiee 70°C u pacTBopuTesefl BCEX BHIOB, a Takxe Maced. Tpybw
JOJIKHBI TOKPLIBATHCA 9AaCTHUHBIM MaTepHaJOM, HampHMep TOJCTHIMH
KOKOCOBHIMH MaTaMH. [lpeHaXuulil cj0fi NOMKCH BBIIOJHATLCA U3 rpa-
BHfl IOCTATOYHO KPyNHHIX pa3McpoB (Gogee 80 wmm) c raalkoit mo-
BEpXHOCTBIO, YTOOHL Il MPOUCXORMJIO €ro 3aKyNOpKH, NpH NpOCaikax
JpeHaxxHuIH caoit o6pasyer cBox [7.35].

YeTbe KOJIEKTOPA BBEIBOJHTCH B KOHTPOJBHYIO MIaxTy TOX ypo-
BeHb BOJBI, JJSl TOro urtoGbl B JAPCHAXXHYIO CHCTeMY I¢ MOTr IPOHHK-
HyTb BO3JyX, KOTOpHIl MOXeT BH3BaTh B3PLIBOONACHYIO CHTYauHIo
(McTaH-+KHCJAOPOA); KpPoMe TOro, BeJNHKA OMNACHOCTh BO3HHKHOBEMHS
3a0XpuBaHus JapeH. DBuimoJHcHHe WeOGXOAUMBIX TPOMHBOK JApeHaXa
¢ TpHMeHeHHeM CIeuHaJbHOro NPOMBIBOYNOLO YCTPOHCTBA IOKa3allo Ha
pucynke 7.25. O padpuefimieM OTBOLe .APEHAXHMBIX BOJ C IVICIAJAKH
OTBAJa rOPOACKOTC MycOpa pelaioT Opraisl BOJHOre Hajx3opa.

7.3.7. [LApenuporaHue nroulagei HambiBa

Ha rtepputopun CerncporepMaHckoifi paBHunm nocie 1970 r. # B 6y-
AylUieM Da3BCPTHIBAIOTCS AOPOKIOE CTPOUTESBLCTBO H APYrHe CTPOUTC/b-
HbHC paGoTH, B Npouecce KOTOPHIX 3aKJaNBIBAIOTCHA MJIOULAAHW HAMEIBA,
cayXaigue JAAs YKJA4AKy pa3pabOTaHHOro OPraHHyecKOro H MIHepaJb-
HOro rpyHTa, HEIpHrOoAHOrO K TPAaHCIOPTHPOBKE Ha HaJbHHC PaccTof-
nug. JIng peky/JbTHBanHH OTJIOKEHHs: pa3paGoTamioro IpyHTa, OObIYHO
uMmciomye Momwocts ot 0,8 10 1,5 M, no/kHH ObITh OcylleHH. Bos-
HHKalouas B Ipouecce OCYLICHHSA BEHTHJSUHA OKHCJIAeT OTJNOXKCIHS,
npHAaeT UM KODHUHeBH{ WBET, NPHYeM OHH J03DEBAOT [0 <IOYBBI»
¢ o0pa3oBaHHeM TODH3OHTOB OKHCJIEHHS H BOCCTauOBJIEHHS,

Yem Oosbllie CBA3aHHBIX NOYBEHHBIX 4acTuly (rJHHA, MEJB), & Tak-
XKe Topda oOTiaraeTcss Ha MOJAX HaMBIBA, TCM JH0JbIIe, TCXHHYCCKH
TpyAHce H A0pOXKe 0OXOAMTCA Heo6XOJuMOe OCYHIeHHe HaMEITOTO y4a-
ctra. [lpuuHHO#l 3Toro mpexnae Bcero fBJSIETCA TO, YTO OOGBIYHEIE jpe-
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Ha)XHLIC MAUIMHBLI M JKCKABaTOpLl He MOryT MEepCABHraThcsl mo TNosepX-
HOCTH HAMBITOIO YuacrkKa, HaMbITLIi TPYHT 1€yCTOHUMB MNPCKAE BCCTO
B OTKOCaX N CTEHKAX H BBIMYyThle TNPOMHIAH OCYWUHTCIbHBIX KaHAI0B
sauactyio Ouictpo 3aminBalT. [1o3ToMy HCOOXOAMMBIC OCYLIHTCIbHBIC
KaHaJbl BTOPOrO MOpS/AKa MOTyT 3ariylddaTbhcd JIHb HOCTCICHHO, B
HpOHCCCE OCYLICHIS,

1lpn oTBoeBaHHHM 3eMaM Yy Mops Ha noGepexbe Ceseporo Mops
®PI' 1 8 HHACPIAHACKHX TNOdbicpax 3amisa  HiiceanMep HPHMCHAIOT
3KCKABATOPBI-aMpUOHH (UaCTHUHO il1aByuHe) ¢ ‘(pe3epHLIMA pabounMi
opranaMu s no;ABoAHoll paszpadorki rpynra, C HX NOMOIILIO IIpo-
KJ21blBAETCH  CPABHHTCILIIO YAaCTasg CCTb Kaualdos BHYTPH  Y4acTKa,
cHanala Ha paccrosiHui 24 M, a 3arem 12 M. [1y0Gmna kana.iom sHa-
yage cocTasaIscT JHIUb OKOA0 25 M, NpHYCM 113 HIX obfpasyorca
MY.1b1000pasusic KeI06bl. B 3aBHCHMOCTH OT IOTOANMX VCJIOBHH Ka-
nadael saraybasiorcss mocteneHio jgo 60 oM. Okonuateaphas rayOuna
Kanaaos BHyTpeHneit ocywuteapnol cetn 1,0—1,2 M jocTracrest ie
paliee ucwv yepes o/AMiH-ABa roja.

Okonuaresplioft Gopmoit ocylicuus BHYTPCHUHX TCPPHTOPHI AB.IA-
ered TPyOuaTHil ApCHAMXK, KOTOPLIT, 0/AHAKO, BCiC/ACTBHE BHICOKOM ollac-
HOCTH 3aoxpusanud apeil (oM. pass. 5.06) npuvenaeTca MWL  10cae
JIOCTHARCHHA HOUBOR J0CTATOMHON 3DPCTOCTH, a IMcHUO Iocte Bprobpe-
TCHHAI CI0 KOPHUHCBOM OKpackn Zo IYOHHBI 3akJaikH jipeH. Paccrosi-
HHA .v:e)mg/ ApPCHAMP MOZKIO ONPEJICTHTh, PYKOBOACTBYSICL pasjicaaMH
6.4 nan 6.5.

7.3.8. Arpotepm [noaorpee nousbl)

Tlon naspaHicM arpoTcpM MojipasyMcBaeTcs cucTeMa TpyGoupOBOIOB,
B KOTOpPOH ocyHlecTBIsieTcss KPYFOBOpPOT BOALI, Il HMeoulel cpasu
¢ nousennodl saaroi. Tak kak cucteMa 1py6GoNpPOR0/I0B NPOKIA BIBaCTCs
ApPCHaAKILIMH MAalHIaMl, TO HHIKC NPHBOJHTCH OMHCAIMC 3TOIO CIIO-
coba HO/lOrpeBa MmOUBLL.

ArpoTepm mpejcTanasieT cOGOH MOJC3HYI0 W SKOHOMAUYIO BOJY
aJabTCPIATHBY OGLIMHOMY CIIOCOGY OX.JIaMACHHA BOAOI H3 CCTECTBEHNDLIX
HCTOYHHKOB, TaK Ha3biBaeMblif MOKDLIH cliocof oXxJaxienusd, la mpo-
M3BO/ICTBCHHBIX MDEAIPHATHAX (3.JIeKTPOCTaHLUUAX, caXapHbX, HedTe-
ueperobiXx H o Apyrux 3asoaax). Crnocof noporpesa IOYBBL HCUBITHI-
sadesd ¢ 1974 r. Ha Tpex ywacTkax ¢ pasHMUHBIMH M[OYBAMH H pacTH-
1eabH0CTBI0 B Pefinckoit  o0dacti u Ha oaHoM yuacTtke B Dasaphi
B paMKax CIcliHaablioff mporpaMMel HccacioBanuil u pasputas [7.19].
Jlonst nojioTpeBa MOYBBL OBLIM 3a70KCHLI OHBITHEIC LOJH IAOME/LIO OT
3 no 7 ra. B Peiinckoii o6aactn 1CcHOJb30BaMHCh TPYOBl 113 [LOIHITH-
deyia, OObUNIO HCMOAb3YyeMBIC B BOJOCHAGMKCHHH, BHYTPCHHHM JlaMeT-
poM 65 MM, Koropue, coriacdo craujapty P DIN 8074175, no-
cTapaswTCcA AAMHOH Gogee 500 M, Cucrema T1py6 ykaaabiBaJdach Ha
r1y6nny okodo 1 M Ha paccrosuun 75 oM Apyr or Apyra. Otgeds-
fible TPYOHR HOAKIIONAANCh K KoablleBRIM TpyGonposofaM. C  yucroM
MOp(OTOrHH MeCTHOCTH TPYObl MO BO3MOXKIOCTH YKJajBIBAaJHCL ¢ ec-
TCCTBCHHBIM YKJOHOM, B OCHOBHOM MapaJ/LieJbHO TNOBCPXIOCTH 3€M.lH,
HO TpH He0OXOZMMOCTU TaKxKe ¢ HCKyccTBeHHBIM yk.aonoM. [logaua
TeNJOH BOAH OCYIUCCTBIANACL NPOTHB yKaoHa. Ilepseie Tpexaernue
pesyibTarhl HMCIBITANHA MOK43aJdH Ha OTOMJACMBIX IJIOLWLATsX COKpa-
HIeITHOE COACpIKANHe BJarH B MOYBC, BCACACTBIE vero OHlIa BO3MOXKHA
6oce  paHuAa K Oosace mo3jHsas o6paGoTKa MOMBE IO CpPaBHEUHIO
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¢ yuacrkamu Gcs mogorpesa [7.19], uTO COOTBCTCTBYCT OCYLICHHIO.
O DpuMeHCHHII arpoTepMa HA 1lOUBaxX TPYNTOBOrO NHTalHA clie  He
MMeeTCs ONLITHEIX AaHHBIX.

7.4. TPYBYATHIA JIPEHAYK
MPU NAHALLA®THOM CTPOMTENIbCTBE

K cozjpammno aangwaToB nyTeM NPOBCACHHA arpo,1cCOMCTHOPATHBIBIX
pabor, coraacuo craitapry ®PI° DIN 18915 (ancrsl/1---3), oTnocuTes
3aK14,1Ka CaA0BO-IAPKOBHX Hacaxcupi., Odopmienne aangwadpra n
YX04 3@ UHM JIOJKIBl OCYIICCTBJAATLCH MOCAC 3aBCPIUCHHA BeeX BHOB
CTPOHTEABIBIX paboT [7.18].

Ihixke pacemarpiBacTesl ADCHAX CafOB, NapKoB, JCCOMATOMHHKOB,
CMOPTHBHLIX IIOILANOK, IOHLA/0K AJd HIP H OTALIXA, NOJACBHIX B3JCT-
HBIX 1L10113/10K, KCMIHNTOB, 4iCJ0 KOTODHIX NOCTOSNIO pacTeT, a Tak-
Ke kaa10mul. o uepeuncaciiipbie oGBCKTH 1aCTO OTBOAATCA YBJIaK-
lennnie yuactkd. llepes mpoekTHpoBaHieM Apetaka HEoOXo/MO BbisIC-
HUTL  NPUNINBLL TICPEYBJAKICHHY  LOUBLI H  Cro  HOCJCACTBHA (CM.
pazt 2 n 3). Ilpu odopmacuun JaupmadTos MOKCT ObTh HCHOLIO-
BaH MHOVOJCTHH{T ONBIT jpPCHAKA CeAbCKOXO3SIICTBCHUBIX  3eMueib  (CM.
pasa. 4.6).

7.4.1. Cappbl, napku, NeCONMTOMHMKH

s onpeaeacnus AHaMCTpoB  TPYO KOMJICKTOPOB 33  OCHOBY MOXKCT
OulTL mpHIAT pacdernbii ctok (M. pasi. 6.1). llpu ocoGenHo BBICOKHX
HATPY3KAX Ha CUUIALY [LJ0ULAH JiHAMCETPLl TPyG MOryr OBIThL YBCJH-
wensl na 259%. Paccrosinnst  MexAy ApenaMM  OpHHIMAIOT — COLACIo
pekoMeldanuaM, coicpxaugves B paszieaax 6.3 u 6.6.

Fcan cajgosbic nacaxacHHa H JICCOMHTOMHHKM 00ODyAOBaHBl IIpo-
THBO3AMOPOSKOBLIMH  JOMACBAILHBIMH  YCTAHOBKAMH, TO ' PACCTOSHHS
MCAY JApPCHaMi MOFPYT OblTh COKpal[CHBL

Peroyenylorea caejiyioniie OpHeITHPOBOUHBIC JIOMKAEBAJLIBIC HOD-
MDE MIIHIMaALHAas HopMma joxXjcsainsg 4 MM/u B TeyeHHe 7 wiu 8 Hou-
HLIX HaCOB TPH JHA HOJAPsJL, UTO cocraslisiceT or 28 no 32 Mm/cyT jo-
TOJHHTCALIONO AOXKIA. PaceToanns MeXAy ApeHaMH paccUHTHIBAIOTCH
coraacno pasiedam 6.3.1 uan 6.7

Pacnoaozxeiie BcacHBalOMHX Jipell # 0COGEHIO KOMICKTOPOR, BOAA
N0 KOTOPHIM HAcTO IBPOXOAHT H B 3acyLIIBLHIC NCPHOUBL, HAJIO IPOCK-
THPORATL TaKHM 00GpasoM, uToOLt I1y60Ko NMPOHHKAKOUIMC KOPHH KycTap-
HHKOB I JICPEBLCB He HapyluaaH paboty apenaxka (cM. pazn, 7.2.4).
KoK ropel, Tpacchl KOTOPHX MPOXOAAT Mapaiiespio pajaM KyeTap-
HHKOB H ACPCBLCB, AOJMHLI HAXQAHTBCSH OT HHX HA DACCTOAHHH HE Me-
nee 20 M. Ecan 370 HEBO3MOANO, CaAeAYCT OpPOCKTHPOBATL KOPOTKUC
NOTICpeUHLIC Beachiatoutiie ApeHil. OTpe3kH KOJIEKTOPOR, NPOXOJsNLHe
PHAOM C OTACALHBIMH KPYHULIMH JCPCBbAMH, HCOOXOAHMO  TLIATCJALHO
rePMCTHIHPOBATD.,

I'ayOnia 3akaaakH JpeH Ao/kHa cocrasdsath 1,2 M u Gogee (cu.
pasa. 7.2).

[TponukHoREHNIO KOpueil pAacTCHHH B ApeHH MPCNATCTBYCT 3aCHIIKA
BOKDYT JIpeH LULIAK3, COACPIKAUICTO cepibiii Koauexan. B mpoiecce pa-
00T Mo yKJaa/Ke ApeHa)Ka Ba:KIO HC MOBPEAHTL BepXHlil c/of MOUBLL
Ipn ykiaaake ronuapislx jpeHaKibix TPYO pekoMeHayeTcs AJs IIpeil-
OTBpalueCitisl MPOHUKHOBCHHA B JIMX KOPHCH morpyKartb Koullkl 1pyo6
B aHTHCCOIMK JUIA JPCBeCHHH KapGoauneyMm (cM. pasg. 7.2.6).

162



7.4.2. Mnowagxkm ang urp, orgbixa
M NpoBeAecHHs cBOGOQHOrO BpeMeHu

TIpi onpejiescun BHYTPCHHHX JHAMCTPOB KOJJICKTOPOB I PACCTOSIHHIT
MEHY JIPCHAMH CJCAYCT YBEJUUYMBAThL PACUCTHHER CTOK B 3aBHCHMOCTH
OT OXKHJIACMLIX 1ArPy30K Ha CAMIHILY ILaowaiad na 25 W jgame ua
50%, Tak Kak 3jiech HOBEPXIIOCTHBIC H TI'PYHTOBBIC BOjBI JOJKIIBE CTC-
Karb OBICTPO, YTOOK OOCCHICHNTL HCMPEPbIBUOC HOBL30OBAUHC ILIOIMAA-
KaMil (cM. Takke ra. 6).

Iaojaaxy aa urp 1. 1. o6Byto nMeloT AcphoBulil caofi, koto-
phlil cosfalT M MOAJNCPKHBAIOT pasunMu crnocobaviu. TayOuna upena-
xa cocrasaser 0,9—1,1 M (cm. pasa. 7.2). CrpoHTeLCTBO JipeHaxa
onicano s raasax 8 u 9. Ouclb Ba)KHO THIATCALIO 3acHIATL TpalllLCeH.
B 1nousax, 3a0o;J0ycHibIX  BCPXOBOJAKOIT M cBsizaHyoli Baaron (cu.
pasid. 3.4), HeoOXOAUMO 3aNOAHATL JIPCHAXKNBIC TPaHIUCH BOJONDOLU-
ILACMBIM  MaTepladoM  (rpaBMil, KPYMUO3CPHUCTWH TMECOK H T. IL)
(puc. 8,12, ¢).

7.43. CnopTueHble nnow,agku

Pa6oTtul 1o ycTpoficTBy W OCYIUCHHIO CMOPTHBHBIX IMOWALOK mpeiyc-
smotpensl crapaaprom @®PLC DIN 18035. Kpome foro, Moxer OHTDL
Henodbsosad Herounuk [7.15]. Ilpenak cHOPTHBHBIX IJIOULA(OK JIOJI-
JKeH 00eCTICYUTH HX HCIOJB30BAHHC B TCUelHE JIAHTCIBIOTO CPOKa, a
TaKKe cOXpalchHe CHOCOGHOCTH X MOBEPXHOCTH BLIAEPXKIBaTh B Te-
HEHMC BCETO NMCPHOJA IKCILIyaTalMH JIOIyCTHMBIC PAacUCTHRIC Harpyaki,
coXpallcHHe JEPHOBOIO TOKPOBA H T. I

llpu T1pyGuaromM ipeHa)ke cnopTHsUBIX maomazok (puc. 7.13) no-
CTaTOUHBl CJACAYIOUIHC AHAMCTPL APCHAKHBIX TPYhH:

Jdunasoboe Pasnoe
paccmaosHue DUCCTIUSHUE
l?‘—_ —— O m=— = — — 0 Haronumens
/ = S
S ] ;_::EQJT::_—_{E—]
(Qi‘ =4 — 4~ b — -
S — 2y
SN | =)
Q3 F——=F—
S 717k — b — L 1)
- e —_— —CQ-’[—- ]
\ ’_ —_—— _(Q.\r_ —_— ]
F— — %} _ ]
e SF T
- oF
\ _=—al T .
\
b.__/_ [ S ———
" Umidensheie Henod
NOZRONMUMEN L

Pue, 7.13. Jlpenaxk CHOPTHBHLIX naowanok (crawgapr @PT
DIN 18035).
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— BCacHBAaIIHe apensl — 50 HiIn 65 MM;

— ko/MekTopsl — 80 nam 100 MM (IS KOJBUCBOTO jpcHaa).

YyacTok KO/LIEKTOpa, OTRORALIAA BOLY, H PacCTOANHA MeEXIy Aape-
HAMH PaCCUMTBHIBAIOT [0 YBCJIHYEHHOMY BJIBOE APEHaXKIOMY CTOKY, NO-
TOMY UTO HHTEHCHBHLIC JHBHEBBIC OCA/ KU IO.KHB OHICTPO OTBOIHTLCA
JIpenaxHoii cetoio (cM. pasa. 6.1). llpm 3Tom mHajto YUHTHIBATL BOJIO-
NPONUHLAEMOCTh TOKPBITHS TLI0IA, 10K (ICPHOBHIE CI0f, Xpsil, rparuii
_ MJAH APYroc TRCPAOC MOKPHITHE).

Jpenaxuuic Tpanllien JO/LKHB 3aN0THATLCA QHALTPYOUIHVM CJ10€M
Ha BBICOTY A0 APCHADYIONICH BBICTHAKH OCHOBaHHS mMJIOHLafKH, olecne-
uHBas TaknM 00pasoM OBICTPLI CTOK MOBCPXIOCTHHX BOI. B 3Tnx
CAyuasx TakKe MOKHO HCHOIb30BATL ADCHAXKNEIE ILITH HAH CO31a-

BATDL IO OCHOBAHHCM ILTOHIA/KH rmocmm TaK HazbiBaeMulfl KoBPOBHIT
ApeHaxk (pasa. 8.6). (om0 .o N

CriopThBlioe HOAC OGLINHO ocyma}or CHCTCMATHUCCKI¥ CKBO3HBIMH
BCACHBAHOHIMMHE IpCHaMH ¢ YKJIOHOM B o0c CTOPOUB (KOLICKTOPH Tak-
e ¢ obcHX CTOPOM) WIH  BHOOPOUHLIMH JpeliaMi 1O  HOTpeBHOCTH
(pue—~7-18:-erpasa). BLiGopounslii Jipenak HeaecoobpascH npi 6o blnoff
pasudine B CBOHCTBAX TOUR Ha JpPCHHpyeMoll nJoulail, paceTOsHHs
MOXKIy JIpcHawu o6olyio coctaBasgior 5—I12 M,

Faybuna apenaxa 0,7—1,0 M. Ecanm na yerneBbIX yuacTkaX Aapen
OPCYCMAaTPHBAIOT APCHAXKHLIC KOJOANH, TO YKIOH JApeH MomeT OblThL
yMenblien #0-0,1%, ocTaabHbic LapaMeTphl NPHHUMAIOT COMJIacHO pe-
KOMEIIAUHA M, H3JWKCHHBIM B pasiacae 7.2. Tloakmouar .BeachiBaio--
e JIPCHL K KOLIEKTOPY OOB'WHO 33 DpecsiaMy CHOPTHBHOrO MOs.

CTponTeabcTBO ApeHaxca ofNncauo B raaeax 8m 9

7.4.4. CnopTvBHble a3pOAPOMbI

Hunaverpel Tpy6 KOJIEKTOPOB M pacCTOAHNSA MeXAY JpeHaMn onpe-
JEJIOT [0 Y/IBOCHHOMY pacucTHOMy CTOKY (cM. ra, 6).

Ocyiuchne mjowaiecll ¢ TBePILIM MOKPHTHCM, TpPCAHa3HauCHHBIX
Rt Xxpasenus oGopy/oBanis H MaTCPHaJoB, MCPE/BHXKCIHSL TPAHCIOPT-
HHX CPCACTB M MOCAZKH CaMOJCTOR, OCYLIECTBAACTCS MO OOGLIHM Ipa-
BHJAAM BOJOOTBOjA M KaHaauzanuu [7.14].

Ecau Tepioc MOKPHITHE AOMKHO OBITH YJAOXKCHO Ha HOUYBHL PYH-
TOBOrO NMHTaHHA, TO HPH HeoOXOANMOCTH yCTpOHCTBA CHCTEMAaTHYCCKOro
JpeilaXka mepe1 HavaaoM paboT nUoulagd HeCACAYT Ha  HpodHOCTh
H ycToHUIBOCTL K JAedopvMaluam.

ITpr Goapuiux MIONIAAAX NOABCM TPYHTOBBIX BOA TOL TBCP,bLIM
MOKPBITHCM MOJKeT Bb3BaTh MO'beM INy3BIPLKOB BO3AyXa H NOJIHATHe
HOKPLITUA.

Tak Kak Mo3/11CC HCMOCPCICTBCHILIT MPHTOK 0OCalIKOB MpeKpaTHTCH,
TO ApeHa JoMKeH HNPOEKTHPOBATBCH MO HOPMAJBHOMY pacucTHOMY
CTOKY.

ITpoekTHble W CTpOHTeILHbe paborol omMcans B pasicac 6.7.2 u
raasax 8 u 9.

7.4.5. Knap6muwa

Ha xaa16umax secta 3aXOpOHCHHS JA0DKUBL OBITH MPHLOAHBL 14 MOB-
TOPHOro Memodb3oBaiid B cpefdem uepes 30 Jer. ITostomy HeoGxoaHvo
CO31aTh YCIOBMS 11 Tak Ha3LBacMoro cyxoro pasdaoxenns. 1lpn
CHCTeMATHUECKOM MOCTYILICHHH BO3AYyXa CO34al0TCA YCJIOBHA s Cyme-
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CTBOBAHHUSI a3POGHBIX OaKTepuil ¥ HeNpepHBHOTO OKMCJCHMS, UPEHATCT-
pyloutero ramnennio [7.11].

CoBepLIeHHO HENPHrOAHH NepeyBiaXKHeHHble TOYBH, rje rpoln
JUIMTeJdbHO@ BpeMsl HaXOJsITCsl B 30He rpyHTosBIXx BoA. Ilpu 3aTomienuu
He DPOHCXOQUT pa3noXKeHHWe, NOTOMY uTo oO6pasywoimuidcs TPynHHIR
BOCK CHOCOOCTBYeT KOHCEPBaIHH.

Knaabuma Ha yyacTkax ¢ NOYBAMH rPYHTOBOrO NHTAHHA, a Tak-
JKe ¢ BEpXOBOAKOH HyXAaloTCsd B YJydlIeHHH BOJIHOrO peCXHMa HouB
¢ moMowbio TpybuaTtoro apenaxa. [IpH 3toM Heo6XOAMMO OTBOAUTD
TakkKe BOAy, MoCTymaouyio ¢ coceaxux reppuropuit. Ha xmap6uuiax
¢ [JHHACTHBIMH K DbJIeBAaTHIME TNOYBAMH, 3a260JI0YeHHBIMH CBSI3aHHOMR
BOJOH, faxe OuyeHb uacthlli TpyGuarhifi apeHax c QuabTpywloued 3a-
ChiNKOH TpaHlex oGJaafaer JHLb. YCJAOBHOH 3(Q(EeRTHBHOCTDHIO.

1lpy KomKe MOrWJ rPYHT DBHIXJHTCSI Ha MJIHTeJbHOe BpeMsa M IpH
5TOM Jyuyllle BEHTHJIHPYeTCS, YTO MOBHIaeT 3h(eKTHBHOCTL APeHAXKa.

Jsis olpefleicHUs KuaMeTPOB KOJJIEKTOPOB M PACCTOSIHHA MeXAy
JpcHaMH Ha KAanbHmax pacuyeTHblfi cTOK Hafgo yBeauuusaTe Ha 500
(cM. pazn. 6.1). -

Ha cymecteylomux kJAan6ulax KOMJICKTOPH M BCachlBawIlHe Ape-
Hbi OOBIYHO MPHYPOYMBAIOT K AOporaM M psiiaM MOTHJ, NpHYCM KOJ-
JIEKTOPBl PAacrosaraloT BjoJb IVIABHEIX Marucrpadeff, a JpeHH — BAOJb
BTOPOCTENEHHHWX JOpor HJAu TpolNHHOK. Pekomengyercs wacras 3a-
KJafKa KOHTPOJbHBEIX KOJOJLEB.

[ay6uHa 3akJajkK gpeH Ao/KHa npesnimars xa 0,6—0,8 M ray-
6uny nua Morua, Ilocnepuss kone6iercss or 1,6 go 2,0 M u B cpeld-
HeM paBHa 2 M. 3epKajo IpPYHTOBHIX BOJI MeXJY JApeHaMH HOJXKHO
Oplte Ha 0,3—0,5 M HuXe jgHA MOrWJ, YTOGH COXpaHANOCh (QHUIBTPYIO-
mec jeiicTBHe u obecmeuuBajsoch npocayuBaHue BoAW [7.11].

Ha ycTheBHX yyactkax jpeH M3 rHrHeHHYecKHX coobpakeHm# Tpe-
6yercst o6paGoTka BoAM (HAmpHMep, XJIOPUPOBaMHE).

Ja 3akTajkH  JpeHaxa Ha KaaabHmax HYXKHH MOLHHE Jpe-
HaXXHBIC MAlUMHB HJH 3KCKapaTopel. OjHaKO MeCTHbie YCJAOBHS He
Bcerja MO3BOASIOT NMPHMeMSITL MeXaHH3MH. B HeKOTOpHX caydasix jape-
Ha)KHBle paboTH BCAYTCs BpPyuHylo (cMm. ra. 9).

7.5. MHXEHEPHOE CTPOMTENIBCTBO

JlpenupoBaliHe HHXKEHEPHHX COODYXeHHH Heo6XoauMo Aas GczomacHol
HX 3KCILIyaTalMH, a TakKXKe AJs1 OCyllleHHs KOTJOBAaHOB B MepHOJ
crpouteabcrBa. Takuv oOpasoM, npeHax sBJseTCs BaXMefmeHd cocras-
HOH YacTblo HHXKEHepHBIX coopyxkeHHMH. [IpHuYMHEL K BO3MOXKHHE IIO-
CJIe[ICTBUs TepeyBJAaKHeHHsT CTPOUTEbHBHIX IJIOWAAOK CJEAYeT BHSC-
HATb /0 Hauaja cTpoutesabetBa (cm. ri. 2 u 3).

s Bcex BuAOB TPyGUaTOro ApeHaxka B HHIXKEHEPHOM CTPOHTENb-
CTBEe MHHUMAaJbHBEIA YKIOH go/Kcn cocrasasats 0,2%. Ilpu BuBoge mpe-
HaXXKHOH JHHUK B QUIBTPYIOMIKA CJIOH MAK B NOIVOIAKILAE KOJO AL
YKJIOH ce pojxeH OWTh He MeHce 0,5%. MakcuManbHBI BO3MOKHBIM
YKJIOH JipeHa’KHBX JHHHH pacCYHTHIBAKOT MO MaKCHMAaAbHOH [OMYyCTH-
MOH CKOpOCTH TeUCHHA Ha pa3Mus (v<1,5 M/c).

BHyTpenHue aHaMeTpHl APCHAXKHHX TPYG ONpelensloT MO MAaKCH-
MajpHOMY OTBOAHMOMY MMM pacxoay, KOTOpHIl HAajA0 ycTaHaBJHBaTb
Aas Kaxjpod mectHocTH. Cieayer NpHHUMAaTh pacueTHBIH APEHAXKHBLA
CTOK Ha IJIOMAAKaX, TAe 3aKJAajblBAOTCs (QyHIAaMeHTH, B 2 WiK 4 par
3a GoJibllie, YeM DeKOMEHAOBaHO B pasjele 6.1.
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Bce.iTpy6uaThie ApeHaXHBIE JIMHHYM M JHHHH, BelylWHe B GQHALTPY-
wlge CI0K, HaJ0 YKJIaJblBATH B HCIPOMEP3AIOMKH CJOH MOYBHL

7.5.1. Mpasuno uneTpa

Boaa Bcerna Moxer OblTh IPHYKMHOH pa3pyllleHHsi MHIKEHNEPHLIX COOPY-
xkenu#t, ITostomy mpexkac Bcero neo0XoAMMO O0O0eClieUHTb JJHTC/IBHYIO
u shdekTuBHYI0 paboTy JApcHaxa. JlpeHb HAf0 HAPOKIAJBBATL B CIle-
IHATbHO M3rOTOBJEHHHIX GHJAbTPAX M3 NECKAa H rpasus.

Tepuarn [7.29] moxasaq, uTO HpH [BHXKEHHH BOAH uCpe3 iABA C.JI0%
nmouBsl Hagexuast pabora ¢uAbTpa oGeclmedHBaeTCsl B TOM Cjyuae, Kor-
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Puc. 7.14. [lpasnia yctpoiicta ¢uabtpos Tepuarn (cranaapr OPI
DIN 4095):
I — ocralomascs nousa; 2 — NecoK; J — ocTalowlascs noysa; 4 — necox; 5 — rpa-

BHH; 6—BBIXONHbIE OTBEPCTHS ApEH: 7 — KPYMHBil rpanuii; T, ¢ H 2—TOHKAR], cpeil-
His H rpy6as GpakuHH COOTBETCTBEHHO.
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‘Aa cpeiumil pa3Mep 3epeH BTOPOro €JA0f ¢ GObIUC YBESMYCHIOro B
4 pasa pasvepa 3epcH IepBOro cj1os. B KpymHO3epHUCTOM cJioe HOUBH
CKOPOCTb TEUEHHs] BOABI MOXeT MOBHIUATBHCH, HO IIPH 3TOM MNOA AeHCT-
BHCM BJICKYIICH CHJB TOYBCHHBIC YACTHMUE U3 NEPBOTO CaA0ST He MOJIK-
HBEl TONAajaTth BO BTOPOM.

UroGul NpHMEHHTb NpaBHI0 GHIbTPA, TpeGyCTca NpeXBapHTEILIO
MOCTPOUTh KPHBYIO I'PAHY/JOMCTPHUCCKOro cocTaBa (KPHBYIO MeXaHHuee-
Koro cocrasa) nous,. [as 3TOro Haa0 JIPOBECTH B HoupeHHo#l yabopa-
TOPMH CHTOBLIE AHAJM3DI, a TaKXKe aHalH3bl N0 OTMYUHBANMIO OCaA-
KOB. :

KoJauyecTso uacTull Nouss BesHuMHOH Menec 0,2 MM MoxHo ompe-
JICAUTD ¢ TIOMOUIbI0 CHT € KPYIVIBIMH OTBEPCTHAMH HJH CCTKAMH (cTaH-.
napr ®PI DIN 4188). ®paxunn nouYsBelHHX HacTHI BeJHYHHOR McHee
0,2 MM [0 pa3JMYHEIM CKOPOCTSIM, NPH KOTOPHIX NMPOHCXOJMT BHINAJCHHE
B 0CaiOK HaHHON (paKIdH, ONpPEIesOT OTMYYHBAHMEM IMOYBH B CTaH-
LapTHHX Uuauuipax. llpeasaputeavnas o6paboTka nouBeHHHX o06pas-,
LOB NyTeM HX JUCICPrHPOBAHMA HOJKHA NPOBORUTBLCHA B nucmmnpo—,
wanHoil Boae (cranpaptw ®PI DIN 4016 u DIN 19683). IToayuaeMbe
pesyabraThl GhBaeT YAOGHO MpeAacTaBisaTb B rpaguueckoir ¢op-.
me [3.16]. T

Ha pucyske 7.14 nokasaHbl KpHBHE IpallyJIOMETPHYECKOTO COCTaBa
TOYBH: @8epxy — AJds OAHOCTYNEHYATOro, BHU3Y — JAAS TPEXCTyMeHYa-,
toro ¢uabtpa. IlpeacrasieHa TakKe KpHBAsi, XapaKTepH3ylowas psmom'
PAacloNOXKEHHYIO MOUBY.

O crabuapnocty ¢uaprpa Tepnaru cyxmr 0 CJCAYIOILHM xapax-
TepucTHKaM (BepXHuil rpacduk):

— KpHuBas rpaHyjJomerpuuYccKoro cocrapa ¢uasrpa (I} nomdkxa
pacnogarathca Mexiay A” 1 A (4 d 15 mo COOTHOLIEHHIO K ;

— KpHBasi rpaHynoMerpuyeckoro cocraBa ¢uaptpa (I) noaskHa
OJHOBPEMeHHO HaXoaHThbesl cnpasa oT B (4d 85);

— KpHBAsl rpaHyJIOMETpHYECKOr0 COCTaBa  (HIbTDPA (1) nomxua
6biTh MojoGHA KpHBOH rpaHyJOMETPHYCCKOIO C€OCTaBa CbPIJ]pryK)IIleu
noysnr (II);

— KpHBas rpaHyJoMeTpHYecKoro coctasa duaprpa (I} mm;mra
HMCTDL TIOCTOSIHHOE odYepTaHHe.

Ananoruuublft npUMep 10KA3aH Wa HHXKHCM rpaduke pncylma 7 14,

[lpaBuno ¢uabTpa aABASETCH OGWUM AJd DYHIAMEHTOCTPOCHHS,
HO MOXeT ObITb MOAHGUIUHMPOBAHO AJS BOAOBMYCKHBEIX OTBEpCTHE. npe-
HaXHBIX MJIH GHIbTPOBHX TPy6 HJIKH ApeHAXKHBIX (HILTIPOB -(CM.
pasg. 83 u 8.4). : el

7.5.2. Mop3zemHoe CTPOHTENLCTBO

Con

Ha pucynxe 7.15 n306paxkeHsl NpuMepH JpeHaxd, 3aKIaIBIBAEMOrO B
NepHoj MOA3CMHIOI0 CTPOHTEIbCTBA, HANPHMCD, Y OCHOBAHHSA IJIOTH-
ubi(l), B MecuaHOM SUpC HAMBITOR HJOTHHBl WAH JaMbH WM Ha ee
BuyTpenteil Gepme (II), Ha ckiome (Illa) ¢ pomunkavu (I116) u 6e3
HHX, a TakkKe Yy moAnopHoit creHky (IV).

OcnoBHOe TIpaBHJO 3aKJIOYaeTcs B TOM, 4TO TPyGyaTHit n[ﬁeﬂa}x
AO/KCH HC HapyllaTh. YCTORYHBOCTb COOPYIKCHHSA, a, HaoGOPOT, MOBHI-
marh ero.

[na OTKpHTOro BONOOTBOJA Ha Tpaccax Kaua;msauuox-mux Han
.?pyrm; 1125;1030;105 TaKXKe MOXHO NpHMenstTo TpyGuarwii  gpenak
puc
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3 Puc. 7.15. peHax B nOA3eMHOM
Fs CTPOHTEJbCTBE:
I — xoamexTop; 2 — ApeHa.

7.5.3. [JlopoxHoe
r CTPOMTENBLCTBO

Tunuunsie npuMepst TpyGuaToro ape-
HaXXa B JOPOXHOM CTPOHTEJbCTBE
nokasaHbl Ha pucyuke 7.17. Cnenyer
YUUTBIBATBH, YTO I[PH  JIBHKEHHI
TpaHCIOPTa MoYBa cCOTpsICacTCss 710
rayOHnsl 3akJafnky fApeHaxa {.20].
JLast 3THX uencHl U3rOTOBASIOTCS
0COBEHHO MpOYHKEle YCTORYHBHIE fpe-
HaXHbic TPYOH 60JblLIOro guaMerpa
€ I1aIKMM OCHOBaNHeM CneLHaJjbHO
ANl JOPOXKHOrO CTPOHTENbCTBA H
¢dyngamenroctpoennst (pasp. 8.7).
B oTHoweHHH aBTOMarucrpaseil
H JPYrUX IJIaBHHX JOPOKHBIX apre-
PHii, 2 TaKXKe B OTHOILEHUH JKEJIe3HO-
JIOPOXKHLIX  JIMHHH  TPUMEHSIIOTCS
npasusa, paspaGaTeiBaeMble COOT-
BCTCTBYIOIHMHM CTPOHTENbHBIMU YII-
PABJCHUSIMH H OpPranK3anusiMH.

7.5.4. TpampaaHcKoe CTPOMTENLCTBO

Jlpenax 3xaHHii MOXET COCTOATb M3 OTAENbHHX NapaledbHbX  HJIH
3aKOJbLOBAHHLIX JIpeH, NpHYeM KOJblLeBOH jpeHax scerpa GoJsee 3¢-
dexrusen (puc. 7.18,7). llpn 3abosauHBaHWH TPYHTOBHMH BONAMH He-
0GXOAHMO yCTpaHBaTh IJIOCKHE (HJIBTPH (XKeaaTelbHO C BOJOOTBOAOM
B NOMVIOMIAIHE CAOH HJIH KOJOAUB, HAXOAMMHeCs MOX OCHOBaHHEM
caopyxKeuus) (puc. 7.18,1I). Ilpu 3TOM yCTOHUMBOCTb (yHIaMEHTa He
moqkua GHTh cHHXKeHa. BopoorBoa B morgoutamomuit cjo#, pacnoJo-
JKCHHBIM BHe 3/1aHus, mokasad ua pucyHke 7.18,1I11 u IV, Goiee mnon-
poGHo 06 stoM ckasaHo B cradpapre ®PI' DIN 4095.

Paspaborana cnenuajbHas cHcreMa ApeHaa AJA TpaXxjaHcKoro
cTpouteancTBa. OHa mpeacTasasieT coGoH KOMOHHANHIO (GHABTPYoOMmEH
MJHTHE WK GHIbTpyomero cios (cM. pasg. 8.6) B coeauHeHHH ¢ TPYG-
yaTHMH ApeHaMH. B mocsicAnec BpeMsi MOCTYNHJIH B NPORaxky OnaayG-
KM ¢ ApeHaXKHHIMH 3JeMeHTaMu H3 xectkoro IIBX. Hx BHyTpeHHss
CTOpPOHA BHIOAHseT (yHKuHMIO onalyGKH ¢yHAaMeHTa 3JaHHus, a Ha-
pYKHAR CTOPOHA 3jeMeHTa, MMewowero (GopMy sIIHKa, cHabXeHa Ie-
JAMHA, 4epe3 KOTOphle BOJa M3 TPABHHHOTO CJIOA TNOCTYyNaeT B KOJb-
ucobpaznbtit kanad, B aajbHefiuleM CTOK ccAyeT B OCYIIHTEJbHHH
Kanads.

[lpu ocylueHHH BHCSYMX CAJOB TaKXKe MNPHMEHRIOTCS (QUILTPYOLIHe
IVIHTBL WM ycTpaHusaior ¢uibTpylomuii caofi (cM. pasa. 8.6).

Ecan mer mogonmpHeMHMKA (pyubsi, KaHalla HJIH CHCTEMH JHBHEBOM
KaHaJM3alHK), TO CJeyeT BBISICHHTL BO3MOXHOCTL NPHMCHEHHs Ha-
cocHelf CTAHIUM TepeKaykH ApPeHakHHX BoA. BaxKno oflpepesuTb OT-
BOAUMEI 00beM BOAB, BMeCTHMOCTb AKKYMYJIHpyOle#t eMKOCTH RIS

-
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Puc. 7.16. Jpenax AN OCylIeHHs OTKPHTHX KOTJOBAHOB U :paH-
mefi KaHaausanuu [7.14]: :

a— ¢ ABYMs ApPeHaXHbLIMH TpYGaMH Ge3 GeTOHHOTO OCHOBaHHS, 0 — ¢ OAHoit
ApEHaXKHOH TpyGoit 6e3 GETOHHOrO OCHOBAaHHA; B8 — ¢ 0eTOMHbLIM OCHOBaHuUEM.

550 g50150 200

650 030 080-225

—
4% -

Pyuc. 7.17. [IpeHax B ROpoXKHOM CTpoHTedbCTBe [7.20]:
1 - npena; 2 — ¢uapTp (rpasHit/mecox); 3 — yNaoTHsIOWHY MaTepHAJ.



Puc. 7.18. IOpenax 3zanuii (cramnapr ®PT DIN 4095):

1 — BOJIOOTBOASIEe LIePCKPLITHE; 2 — MepBoHavadbHasi OTMeTKa 3CpKaJda BOAb
3 — onyeTHBUIMACA YPOBCHb BOJABI; 4-— BOKOBOJA K BOAOIPHEMHHKY; 5 — symud Ha-
€oca; 6 — apcuakuas Tpyba; 7 — ypOBEéHb TDYHTOBLIX® BOJ fICPeH ADEHHPGBAHHCM;
&8 — ypoBeHb TPYHTOBLIX BOJ HOCIE ADEHHPOBaNHsi; 9 — 3ajicraioille BOJIH3H TOUBDLI
(nbineBaTLle HAH fecyaHbie); 10 — naockuil ¢uasTp (15 cM rpaBHHHOro mecka);
11 — GeroH; 12 — npenaxHuast Tpy6a muaMerpom 150 mMM; I3 — J0OTOK pmJsi OTBOja
TOBePXHOCTHLIX BOJ; I4 — oGpaTHas 3achlllKa; 15 — GeTOHHas NocTedb.

NepeKaYHBAEMBIX JpCHaXKHBIX aozx, CPOKH paﬁoru Hacocx—roi’x CTaHUKH
(cMm. pasn. 7.1.2).

TIpH DAacnO/OKeHHHX BAANH OT JKHIBX MaccCHBOB .JOMaX HA OMHY-
IBe CeMbH CTOUHHIE BOJbl, BHITEKAIOLIHE U3 OUYHCTHTEJbHOH YCTAHOBKH,
MOryT GeclipensITCTBEHHO, OTBOJAHMTIBbCSI B HUXKHHe CJIOH IOYBOIPYHTa.
B naHHOM cayyae HeOGXOJHMO.HCIOJB30BATh paHeC BHIMOJHEHHHIE OY-
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Huamemp dpen = 65

A <05 Konm-
Grnon dpenst< 005 % o~

HoIl.
ronudel

Qim

Punemp uz wedns
UTUL BIMMBIMDZ0 2palbus

Puc. 7.19. TpyGuatelii ApeHax .U TOREPXHOCTHLIX
C4MOTEYHLIX TIOJHBOB OCBETJICHHBIMH CTOUHLIMU BO-
JlaMH, TOCTYNAKINMH H3 JKHJBX LOMOB Ha OANY —

ABC CeMbU.

peHible usblckanua (cM. ri. 3). Oco6elHO BaKHO YCTaHOBUTL, HA Ka-
Kol ri1yGHHE BCTPCUAIOTCA CPYUTOBHIE BOJAH HJU BEPXOBOIKA, a TaKXkKe
OTpeNeNuTh BOJONPOHHUILAEMOCTh NOYBHL (CM. pasf. 3.5).

© TpyOGuaTeii ApeHaXX IAA NOJMBA CTOYHHIMM BOJAMHU NPOCKTHPYETCS
¢ ykioHom mnopsiika 0,05% wunm MeHee, Kak oOGBIYHO NPOEKTHpYyeTcs
flonepeynblil gpenaxk (cM. puc, 7.5), PaccrosHusi MexAy ApeHaMH Mo-
I'YT ONpEHeNAThCs corylacHo pasfeny 6.7 ¢ ydeToM OTBOAUMOrO pacxona
CTOYHHX B0iA (B cpemnem 200 j B Jexkaay HA OIHOTO XKATEJSA).
TlpeaycmarpupaeTcst ycrpoficTso. ABYX Koquoanmx KoJlonues (eMm.
puc. 8.26).

Ha puc. 7.19 nokasana cxema pr6anoro ApeHaXa Ui noJHBa
CTOUHBIMH BogaMu. [Jsl BcacHBAIOWMX JPEH HPUHUMAETCS AdaMeTp
B cBeTy 65 MM u Gousce: peHamiube TpaHIleH 3afOJHAIOTCH NPOMbI-
THlM PAaBUCM HMJU MCJAKHM UicGHem pasmepom 2—8 wmm (puc. 8.12,2).

[pu OTON/IEHHH OXHOXBAPTUPHLHIX IOMOB MNPH NOMOILLM TerJooGMel-
HHKOB C WCHOJIb30BAHHEM TPYNTOBHIX BON MOXKET NpPOH3BOJNTBCA pe-
UMPKYNALUS OXJAXKICHHOH BOIH, Kak 3T0 wu306pa)eHo Ha puUCyl-
Ke 7.19 uTo paspelracTCs 3aKOHOM O BOJONOJIL30BaHMH, a fopo#l jaaxe
BMeHsleTcsl B 00SI3aHHOCTL BOJoNOJIb3OBaTedAM. B paunoM ciydae cie-

Aver o6GpaTtuTh ocoGoe BHMMaHHe Ha BO3MOXKHYIO ONAcHOCTb 3a0XPH-
BauHsl JPeH, KOTOPYIO CJeinyer ycranosmb npoBefcHUEM AHAJIH30B

TPYHTOBHIX BOJ (CM. pasn 3.7).

7.6. BECTPYBYATHIA [KPOTdeIﬁ] 'JJ,PEHA’_K

OCHOBHBIC TEXHHYECKHE NapaMeTpsl AJf npoexmponaunﬁ GecrpyGuaro-

TO IpecHaXka JipuBedensl B Tabiuue 7.4.
Paccrosiime Mexny ApeHamMM da MMHeDAJbHEIX QouYsaX oOHYHO

npuHumawT a=2 M. Ha Ttopdsansix GoJjoTax 9TO paccTOAHHE 3aBHCHT

OT CTernend pagyoxeHus topda (puc. 7.20).
B ®PI B ycj0BUAX BJAXHOLO KIMMATA NpPH CPEJHETOJ0BOM KO-

JuyecTBe OcankoB Gosiee 650 MM Ha MHUHePANLHHIX [OYBaX oOOLIYHO
ycrpauBaloT KOMGHHHPOBaHHWA Apenax . (6ecTpyOuarmii-f-Tpy6uarsii)
(puc. 7.21). . .
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Puc. 7.20. Homorpamma aas onpeneseHus
PaccTOSHUA MEXIY KDOTOBBIMM JpedaMu B
TOPQAHBIX IOYBAX.

Tpy6Guarhle KOJUIEKTOPH NPOBOJAAT IO BO3MOXKHOCTH MOX OCTPHM
yrioM K HauOoJsbllleMy YKJOHY MecTHOCTH, a OecTpy6uaThie ApeHH —
NepHeHAUKYAAPHO K YKJIoHy [7.21].

PaccTosrust MeXxAy TPyOUaTHIMHM KOJJEKTOPAaMH IIpH BHYTpeHHEM
auamerpe mx =80 MM npHscaeHn B Tabiuue 7.10, a MuHUMAaJbHBIE
JuaMeTPH HX yKazaHll B tabmune 7.3. Ilpu ycrpoifictBe xomGuuuposaH-
Horg lnpeﬂama cleyeT YUHTHBAThL [aHHble, [DHBeJeHHHle Ha pHCYH-
Ke 9.1
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Puc. 7.21. KoM6unupoBaunsiii gpeHax:

| — BORONPHEMHHK; 2 ~— YCTbe KOJJEeKTOPa KPEHaXHON CHCTeMbl B
OTKPHITOM Kanase, J3-— MocT; 4 — Tpy6uaTblli KOJIEKTOP BAOJb
CKJIOHa, BHIMOJHERHBIX B BHAe JoBYeidl TpyGuaTodl ApeHbl; 5§ — 3eM-
NSIHble JAPEHbLI,
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Ta6auna 7.10. Paccrosuua mexiay TpPyOUaThIMH KOJJIEKTOpPaMH
NpH KOMOHHHPOBAHHOM ApeHalKe B 3aBHCHMOCTH
oT ykJoHa mectHocTH (cTaupapr ®PI DIN 1185, jsucr 2)

PaccrodaHHe MeXxy TpySuaThl-

YKNoH MecTHOCTH, % MH KOJJICKTOpPaMH, M

0.2 30—35
0,5 35—40
1 40—45
2 45—50
3 50—60
5 60—70

7.7. TNYBOKOE PbIXJIEHME

OcCHOBHl TEXHHYECKOr0 MNPOEKTUPOBAUHA TJIYGOKOro DHIXJIEHHs HpuBeje-
Hel B Tabaume 7.11. OHu Hojydens! B OCHOBHOM B pesyJbTaTe AJIH~
TespHBIX {Gostee 10 Jsier) mccnepoBaHuBi. KpoMe 1TOro, K 1pOeKTHHIM
paboTaM moskeH OHITh TpHBJEeyeH OMNHTHHN nousoBeX (cM. pasf. 4.3.,
4.13, 7.21, 7.27).

T'ny6okoe pbIXJleHYe MOXKHO NDOBOAMTH TOJIBKO IOCJe AOCTATOUHO-
ro nmpochxanus noussl (cM. puc. 9.1).

Ta6muua 7.11. OcHOBW NPOEKTHPOBAHHA TAYGOKOro PhIXJeHHst
(cranpapr ®PI' DIN 1185, snuct 3)

CpenHeroxoBble 0CagKku

Bopoannt puixsaeuns (f)

MeHee 600 MM I Goace 600 mm
Yraon (I}, % 0—3 3—5
Try6una PHIXJICHUS
(&), m mpu

o6uem VII0THERUH =08

(Vd)
HAaCTHYHOM YNJIOTHEHHH Li=Vd

a 0,75 (mpu #,>0,8 ™)

JlonosHute pHei Buyrpennuii auamerp BHyTpenuunii pgHamerp

TPyOUaTLI ApeHaX =p5 mm =80 MM

npu a=30—70 Tosbko B Mysbaax Cucremaruueckuii jpe-

ut=(+03m Hax
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7.8. rMYBOKAS BCMALUKA

7.8.1. Tnybokas Bcnauika MyHepanbHbIX NOYR

“TexnuyecKde OCHOBB IMIYGOKOH BCHANKM MUHCDAJBIBX FOYB [pUBeC-
nsl B TaGaune 7.12. JlasHple nogayuedbl B OCHOBHOM Ha ONBITHHX HO-
aax. B upoektuposanuu ryGOKOH BCMAIIKH  JIOJXKEH ydyacTBOBAThb
-oNHTHL mousoBea (cM. pasg. 4.4 u 5.4).

Ta6anua 7.12. OcHoBH NPOEKTHPOBAHHA raAyOOKOH BCHAlIKKH
MHHepadbHbX nouB (crangapr OPT DIN 1185, juer 2)

CpeaHeroioBbie 0CafgKy

TMayxuas Goposaa (p)

MeHee 600 mMm Gonee 600 MM
Yxaon, % 0—2 2—5
Fay6oxkas scnnamka Bogsiee 0,6 Boiee 0,8
(%), M
JlonoanuTeabHbIi Buyrpenuuit juamerp Cucremaruuecknii Ape-
TpyGuaTLiit JpeHax  He MeHee 65 MM, pax (eMm.  pasi,
npH a=30—70 M TOJABKO B Myabgax  6.1—6.3)
uit=p+03 M

B nousax, HaxOAALIMXCSl MO BO3ACHCTBHEM TPYHTOBHX BOJ, IJYy-
OUHY TpAHIUICH NPOEKTHPYIOT C TaKHM pacyeroM, 4TOGHl CPelHHE ype3
BOAH B HHX JeToM Haxogumnacs Ha 0,2 M HHXe MDOCKTHPYeMOH MIyXK-
Hoi nopomBs (cM. puc, 4.9 u 5.1¥).

7.8.2. Tny6okas Bcnawka 6onor
M NeperHoiHO-rneeBLiX nous

‘TcXHHUeCKHe OCHOBH MPOCKTHpOBalus rayBoxoil Bcnamku Gosior U fe-
peruofHO-TJICEBEIX MOUB NpeAacTaBjeHH B Tabiuunax 7.13 u 7.15. Onu
OCHOBaHHl 11a TPAKTHYCCKOM OfBITe, HAKOMJIEHHOM 3a NEPHON CBBILC
“TPeX MecATHJETHH Ha miomaau ocyimeHus Gosee 180 Toic. ra. Pesy.n-
TaTel HCCJenoBanH OBUIM  TOJIOXKeHs! B OcHOoBY cramiapra OPL
DIN 1185 (aucr 2).

YeooBusl piisl npoBefeHMsl TIyGOKOH BcnamkH HA TOpQsHBIX GoJlo-
“TaX ¥ IMCPCTHOMHO-IVIEEBHX [OYBaX ykaszaHel B Tabauume 7.13 (cMm.
pasa. 3.3.2, 4.4 u 54).

Ueum miotHee Topd (HanpuMcp, BCAeACTBHE NpeNBapUTEIBHOTO OCY-
1ICHYUA WM DA3JOKCHHS), TeM CKOpee mnocide rJyG6oKoH BCHAamKy BO3-
pacraer cojlepKaHHe ryMyca B CMeIIaHHOM C MeCcKOM MaxoTHoM cJoe
{(=15% 1o macce) u yckopsercs HekKejaresblioe 3aGoaauusanue, Ono
NMPOUCXOJMHNT NpPEXJAC BCEro KOrja MHHepasbHas [MOAN0YBA B CBA3H C
HU3KMM CONEPXKaHHCM ryMyca ¥ (UaHM) OKHCH 3KeJc3a He YIJIOTHSAeTCA
(cm. rtaba. 3.2). TlostoMmy ray6uHY BCHAIIKM Hafo onpefendaTh (Kpome
cjlyuaes, ykasalnux B Tabuuuce 7.13 «Basl NMOYB») ¢ y4YCTOM COOTHO-
lueHus ciocs (TOpd : flecok) no oGbeMHol Macce BHICYHICHHBIX HOYBCH-
HbIX 06pasuoB M 10 3MAYCHUAM, B3ATHIM M3 Tabaunu 7.14.

ITostoMy nepes Bcrnamkod R0JMXKHO GhTh HPOBejeHO jgaGopatopHoe
wcclenoBalle (U3UYCCKUX CBOHRCTB NOYBH (NJIOTHOCTH B €CTECTBCHHOM'
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Tabnnna 7.13. OckoBW npoekTHpoBauus ray6oKo#t naxorsl Ha 6oaorax
H TeperHofHO-TJeeBbIX MoYBax

CpoficTBa HAH

Ciiocobht uccae-

TpeGoBanus

0COBEHHOCTH XapakTepuéTHKA noBaHuil
Topdaunsie Moumnoers  top- Ilpomepsr  ray- Cootnoulenue cjoeB
U 1epe- da Ounbl  MuHe-  TOopda 9 ICCKa
rHo#no- ITnotHocTs 3a-  pagptioro gHa & <<2:1
rJieeBLle Jderagms  top-  Bosora* :
TOYBLL ¢a  (crencur ITnornocts cee- CojepKaHne rymyca B
pasJnoske- JKEBLIHYTOrO [HaXOTHOM CJ0€ MCHeC
ust) *¥* oGpasia*3 15% mno wmacce Hh
Bup ropga ITokazanuc** uan Hi — neperyoii:
Bupn 3aGoJsiouen- necok =<1:1
HOH 1104BH
Buzanl nous*s Onpencnenne Ortiowenue Topd -mne-
noys. Curo- COXK NPU  HAJHYUH
Bbli aHaJnW3 ¥  KPyOHO- U CpCIHE-
aHaJH3 OTMYy-  3CPHHCTOrO 1ecka
YHBalHeM <2:1, npu naau-
YUY MEeJIKO3EPHHCTO-
ro necka 1:1, Top-
da u rauMHHCTOTO
necka <0,5:1
Hapymenuste ropHsou-
TH (choH)
Munepans-  Tun nouss (ro- Bypenne
‘ Hag nof- PH3OHTEHI, 3oHAUpOBaHHeE
noysa calou)
Bpeaunle g Xumuueckue ue- Hefirpanusanus
pacTeHull cep-  cjej0BaHHA
HHCTHle coefu- TIOUB :
HeHud
MectHocte  Pesibed, apoasnst ¥raon nosepx- Ocyulenne  nOBepxHO-
IToBepxHoCcTHOE HOCTH CTH ITaHMPOBKOH -
nepeyBJaxie-
Hue

I'pyrroBee  Bo-
JBL

Ipurox BOIH
H3BHC [10BEpX-
HOCTHBIH  uJH
MO013eMHBbIH.
3ona  TpoOCT-
HHKa Ha CKJIO-
He

* Pucyuoxr 3.2,

** Tabauust 3.4 u 7.5.
*3 Tabanua 7.14.
*¢ Tagnupa 3.3.
*5 Ta6adna 3.4.

[ny6una  rpys-
TOBHIX BOJ

YKJIOHH 1OBCDX-
HOCTHBIX U
TPYHTOBBIX
BOj

IYPOBCHL»

TPYHTOBHIX
BOJA IO IIYKHOM
nojowsoif npu riay-
Gokoit naxore

JloByue gpenbl win xa-

HaJL
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Tabauna 7.14. Bansinde o6beMHOH Maccel Topda Ha mnocaepyloluee
CcolepKaHHe ryMyca B naxoTHoM cJjoe rayGuHoi
0—20 cM npH pasJHYHBIX COOTHOWIEHHAX TOPQ : MECOK
[4.10]

CooTtuowmenne T0pd : Necox

O6bemuas Macca, T/mM°

uay r/cm I
2:1 1:1 05:1

Topp ITecox IMaxorusit cjaoit 0—20 cM cOAEPKHT
opraHudeckoro BeulectBa, % (mo
Macce)

0,1 13 7 4

0,2 1,3 Henonycrumo 13 7

0.4 » Hepmonyctumo 13

0,1 12 6 3

0,2 1,5 Hegnonycrumo 12 6

0,4 » Henonyctumo 12

Ta6ama 7.15. Npuynus u Macwrabbl  0CaAKH NOBEPXHOCTH
npH rayGokoRt BCnamke TopdsHbIX
H neperuoiino-raeesnix nous [5.10]

Mpuaubbl MacmraGnl NOHHXEeHHA NOBEPXHOCTH

Ocaaxa (Setzung) 109% ruy6uHs! BCHAWKU
Ocanxa (Sackung) 5% wmowHOoCTH Topda MPU .CHABHO Da3JIOKHB-
meMcst Topde
o 209% wmomuocty Topda npu cirabo pasJo-
KupiueMmcst Topde

Pazaoxenue  (uc- [Mpeumymwectserno Ot 10 go 8 mm/rox
ue3HOBERHe TOP- nponampsle KyJb- B TedeHHe mep-
¢da) TYDHL suix 20 ner

Tamna Ot 4 go 2 mM/rog

B TeueHHe Iociie-
JAYIOLIHX 30—
50 Jser
[peumymecrsenso OT 6 o 4 MM/ron
3epHOBLIE KyJIbTYy- B TeueHHe NepBHIX
pH 20 Jer, 2 mM/roRx
B Teueumwe IoOCJe-
JYIOUHX 30—
50 Jjer
Cenokocsl ¥ nacrbuia 1 mm/rop,

COCTOSIHUM, rpaHysioMeTpuyeckHd cocras u T. A.). K stum paboram
HeoOXOAMMO MDHBJIEKATb ONLITHOrO NMOYBOBEAA.

CymMmapuble ocaJkKH NOBePXHOCTH npH riyGoxofl Bcmalike, corsac-
Ho Ttabauue 7.15, 3a nepuop ot 30 mo 50 seT cieAyerT YuHTHBAThL NPH
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APOEKTHPOBAHUM OTMETOK AHA KaHAJOB H OCHOBAHH{ Da3jHYHbIX CUOPY-
Kenuil. )
ITpumenp.
€QOcagka fjs ray6unn Benawku 150-0,1=15 cuM
Ocaznka 100-cautumerposoro cjos o6uieh
MOUIHOCTH TOpda:
50 cm (H 2—3)-0,2=10 cMm } —13 cm
50 cm (H 8)-0,05=3 cm -
‘Ocanka B pesyJsbrate pasJsoKeHus Topda Ha MallHe
3BepHoBBIe KYJIbTYDHI:
yepe3s 10—20 ner=10 o™ _
» 30—80 » = 6 cm } =16 cxt
Tlponamueic KyJbTYpHI:
"0 5050 > =15 o } =38 e
Cootnomwenne B8 ceBoo0OpOTe 3epHOBBIX M INPONALIHBIX KYALTYP

2:1.
16-2 33
CaepoBaTelbHO, 3 + 3 = 11411=22 cwm.

Takum ob6pasoM, cymmapHasi ocajJka [OBepXHOCTH 3a 50 Jxer co-
cTanuT: 15-4134+22=50 cM.

7.9. MPOEKT APEHAXKA

Iosmerit npoexkt Apenaxa, coraacHo crangapry ®PI DIN 1185, aon-
2KeH COCTOATh H3:

— HOSCHHTENBHO! 3aMMCKH,

— 0630pHOr0 IVIaHAa (KapThl WM BHIKONMHPOBKH M3 KapThl, 0O6bIY-
#0 B Mmacurabe 1:25000);

- TIaHA JPeHHPyeMOro y4acTKa;

—- NOYBEHHON KapTHI;

— NPONOJBHLIX Npoduiiel KOMJIEKTOPOB*

— THAPABJIHYECKHX pacyeros;

— OmHcell M yxaszareseil COOPYKeHHH Ha OCYLIHTEJLHOH CeTH, Cro-
c060B IpEeHHPOBAHHA K OTHEILHBIX JAPEHaXKHBIX CHCTEM, CMCTHL

ITpu cocraBiieHHM NPOEKTOB A5 BCAOMCTB ¥ OGJIACTHBHIX MeJHODa-
THBHLIX KOpHOpauu# clepyeT YUHTHIBATH HOPMATHBLL H TIpejUIMCaHUS,
AeficTBYIOIHe B COOTBCTCTBYIONIHX ¢hegcpanbHbix 3cMaax. Huke npu-
BefleHb! OGllie PeKOMeHXAUHH IO OQOPMJEHHIO NPOEKTOB. DTH PCKOMEI-
AALHY MOTYT ObITh H3MeHeNbl WJIH JONoJHeHH. |IpoexT agoskeH GuITh
BLINOJIHEH He MeHee 4eM B YeThlpex 3K3eMIIfpax.

7.9.1. NoscHuTenbHas 3anucKa

TloscuuTenbHan 3amucka AONOSHACT [JAHOBHE MaTepHAMH M YePTEXH,
B Mell Hsnaraoorcs ocoBennoctH npockta. Corviaciio cranaapry OPI
DIN 1185 (auct 4), nosicHHTesnblas 3anMcka HPOCKTA JApEHAXKA FOJK-
Ha COJepXKaTb CJAeIYIONIHC JaHHbBlE M CBC/CHHS:

— Ha3BaHHe (QUPMB WM OPraHU3aNHH-UCNIOJIKTENs, GaMHJIHS Npo-
€KTHPOBILMKA, 060CiOBallHe COCTABJCHHS TNpPOEKTa, 06beM INPOCKTHpPYe-
MBIX MEPONPHATHH H OXHiaeMblH OT HHX 3deKT;

— XapakTCPHCTHKAa yyacTKa (IOUBBI, ICOJIOTHA, KJIMMAT U IpexKie
BCero atmocdepHble OCalKH);

— THAPOJIOTHSI H BOAHOe XO03fHCTBO;
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— X4PaKTepPUCTHKA BOJONPHEMHHKA;

-~ BO,100XpaHHble 30HH;

— TPYOOLIPOBOAN AaJbHEro ra3ociaGiKeHMs:

~— JIHHMH BBICOKOBOJIbTHHIX 3JIEKTPONEpeay;

— 3KOHOMHMuecKoe 0GOCHOBaHHE; :

— cn1oco6 apenuposanusi {TpyGuartslii, GecTpy6uarhlii (KpOTOBHIA)
JpcHaX, ray0oKoc pHIXJeHue, ray6orast Bemamika), a  Takke o0beMm
pabor;

—- COOPYXKeHUSI Ua APCHAXKHOU ceTH;

— cnoco6bl BBITIOTHCHHS MENHOPaTHBHNX pabor;

— oO6LIeCTBCHHO- W YacTHONPABOBHE OTHOLIEHUSI;

—~ MCDONDPHSITHSA, BLINOJHSEMBIC NOCIe MeJHOPALHH 3eMe.lb;

- ~ 3KCI1yaTalHOHHEE MCPONPUSITHS.

7.9.2. O630pHbii Nnau

B KauecTBC OCHOBBL JUISl COCTABAEHHS [POCKTA DCKOMCHIYETCS MPH-
HHMAaTb TONOTPadHUYECKYI0 KapTy ¢ BBICOTHBIMM NalHBIMH (B Macmralc,
Hanpumep, 1:25000).

Coruiacio crannapry ®PT DIN 1185, na o63gpHom (rencpasibHoM)
TIIaHe clenyeT U306pa3uth:

— rpanuubl 06sacTeil BOZoc6opa M OCANKOB U yKasath UX Bel-
YHHYy; .

— TpAHUIBI YYACTKOB NpPOBEIEHHUS we;mopaunn M IpCHAXKA U yKa-
3aTb HMX Da3MepHl;

— BOJONPUEMUMKH;

— rpaHHlbl BOJIOOXDAHHLIX 30H H 30M 3aTOMVICHUS, 3anoBCAHUKOB,
MCCTa NPOBCIHEHHS 3eMJCYCTPOUTC/IBHBLIX paGoT, JHHHH 3JeKTponepe-
Jla4, a TakkKe KOHTYPH APEHHPYEMOTO y4acTKa.

7.9.3. MnaH ppeHUpyemoOro yvacrka

Ha nsane apenupyemoro yyacTka B macumitabe ot 1:1000 mo 1:5000,
coraacuo crangapry @GPl DIN 1185 (auct 4), nonkHbl GHTb HaHece-
Hbl BCE CBeLEHHA, HEOOXOAMMBIE [/ OLCHKH CaMOro IIPOECKTa U BHI-
nogaHenust pabor (puc. 7.22—7.24), a nuMenuo:

— rPaHHEBl YYacTKOB, MoJefl ¥ UX HoMepa;

~~ rpaHuubl 30H, OTHOCSIIMXCSI K MEJHOPATHBHHIM TOBapUILECTBAM,
3eMJIEYCTPOUTC/IBHEIM OpraHU3aLHsAM;

— aBTOMOOGWJIBHEIC, KeJC3lblc H IPOYHE JIOPOTH, JHHHU SJEKTpPO-
nepejay, Kapbepsl, YYacTKH JLIS Mycopa W OTXOA0B (puc. 7.25), set-
po3alluTHEe [OJOCH, DOAHMKH M KJIIOuH, ToppopaspaboTKH u T. .;

— OpAHNATH BHICOT U COPU3OHTATH (ZOJIKHBI SICHO OTpaaTh Peib-
<t MecTHocTH), Ha TOPdAMBIX 60J0TAX TaKKe FOPUIOHTAMM MHIEpPaJb-
HOrO Ana;

— TrpaHHUbl JPEHAKHHIX CHCTEM H CHOCOGH IPEHHPOBAHUS,

— BONONDHCMHHKH C OTMCTKaMH Ja, a npu Bonoc6opax Oosee
10 xv? cpelnHve ypoBHH BOABL Y yCTbeB ApcH (26COJIOTHBIE OTMETKH);

— HAcOCHbIC CTAHIMH MePCKAYKH JIPCHAXKHBIX BOJX U HX OCHOBHBIC
noxasatre.u;

— TrpaHUIlbl BONOOXPAHHLIX 30H.

ITpu TpyGuaToM npeHake I[OJI}KHH ObITh yKa3aHHL:

— ApeHaxHnte cucremul (A, B..);
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Puc. 7.22. Tlnan yuyacika ¢ TpyOuaThiM apeHaxeM:
/1BX — 10JHBUHUAXJIOpDUAHLIE TobpHPOBaHHLIE TPYOB, YJOXCHHBlE C YKa3al-
HbIM YKJOHOM; I'T — rotuapHbic TPYOLI, yJoXKenuole ¢ ykaoHoM 1,0%: P. O.—

penep ¢ oTmerkoidl 126, 873; llﬁ-— 11 apen Ha paccrtosuuu 17 M Ha rayGun

1.0 M; Dy — BHYTDCHHHIT KHaMeTp.

‘— xosnextops (A, ..., An, By, .., Bs), MX BHYTpPeHHHH nuaMeTf
VKJIOHBI, NMepejoMHBle TOYKH YKJIOHOB;

— BCacHBaWOIIHe ADeHbl, UX HanpasjeHue, TyGHEE M PacCTOSHUS
MCIKAY HUMH.

ITpn Gectpy6uatoM ApeHake AOJDKHEL ObITH YKA3aHBI:

— JjipeHaxHbie cucreMu (4, B..).

17%



L

B a1 f b LALILILILS

312

g

& 3152 355,
3‘!' 1 11,28

s
Puc. 7.23. Ilaan tpyGuaToro jJpeHaxKa JOAMHB pyubs [7.31].

[lpu rny6okoM pHIXJCHHH WAM BCRaliKe AO/IKHE ObITh YKazaHH:
— BHUJ, HaupaeJdeHue ¥ MIYOMHA GOPO3AB PLIXJEHHS HJIM BCrall-

KM, NONOJHHTENbHBI TPyGUaTHil ApeHax;
— coOpyXeHusl (IIaXTHble KOJOAUBI, MNepenajbl, MOCTH, BOJOBLI-

TIYCKH) :
— BLICOTHBIE perepsl ¢ OpXHHATaMH.

7.9.4. TlouBeHHaa KapTa
11a nouserHy0 XKapTy HAHOCAT JAAHHHIC, MOJYYECHHHIE B pe3yiabrare 0G6-

«cicnoBaHuil MecTHocTH (cM. pasa. 3.3 u 3.9),.
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Puc. 7.24. 1lian GeerpyGuaroro  ipeHa)ia i rayvboxoii Benauixu
Topdhsanuka.

7.9.5. [MpopgoncHbie Npotunn KONNEKTOPOB

[1pooasible BPOGUIT KOIICKTOPOB HCOOXOIUMBl TOALKO B TeX cIy4a-
SIX, KOT/18 KOKICKTOPB LPOBOASTCS He TMAPATLICILIO NOBEPXHOCTIT Me-
crioet. lIponoaviisic paspesu! KOLICKTOPOB  BLIIOJINHAIOT B MacuiTabe
ILTAHOBLIX  MATCPHATOB 1O TOPH3OHTAIH M € HCKAXKCHHBIM B CTOpONY
yBesuueHus Macwrtabom no sepruxkaad. Ha upoduasx wato vkasul-
BaTh OTMCTKH MCCTHOCTHI H OTMCTKH jHa TpaHuiel 11 YKIakW 1pe-
Haxyuuix Tpy6, na TOpdhAHLIX 60J0TaX — OTMCTKH MEHCPAJILUOro 11a
(xeagatedblibl aGCoTIOTHHE OTVMCTKR), YKJONR, TOUKH [epe10Ma VKIoHA,
Marteplial H BHYTpeHe auaverpel TpyO, YCTLCBBIC YUACTKH  KOJICK-
TOPOB, COOPYIKCHHUS, TICPECCUCHHS [ 1OPOT, THIPOrpadIreckyio cetb (8o-
JLOTOKH M BO10eMBI), JHHHU 3JACKTPONCPEad  APYrie KOMMVHHKAIHY,
OpAMHIATHL 1HA H 3CPKada BOAM B BOTONPHeMHHKAX, 4 TaKXKe ApYyrie
JlaHHible, XapaKTePHIYIOUIHC NPOCKT APCHAXKA,

7.9.6. T'mppaBauyeckue pacuerbl

Iuapapanyeckue pacucThl JTOKHL BKIIOMATL B ccbs:
— PacyeTHLIC PacXoAul ApeHaXKUbIX CHCTCM U APCHAXHLI CTOK
(o6ocHOBaHHC K XOA pacuera);
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Puc. 7.25. FlpeHa)k € KOHTPOILHO[ IWMaXxTofl [uist o0Luioro oTsa’a My-
copa (BucoTa OTcuNkH .10 30 M) d Jgad Goabuioro 0rsajda ¢ BLICO-
Toit otepniki (o 100 v {7.34]:

[ — MEPUBIE BOAOCAMB; 2= Jpetiakiuds TPyGa ¢ BHYIPCHHMM AHaMCTPOM 250 Mar:
3 ApeHamnag rpy6a © BHYIPCHHMM avameipom 50 Mm; 4 - CTOK B OCBCTAHTC L.
UYK YCTAHOBRY; 5 ~ NOPeNOANOC COOPYKOHHMC (HCpeABHANAd WIHTA): 6 — aHCTH
ILICHKH YIKIOTUCHHst: 7 = CMCCh IAHIB #iaH OeHromiita ¢ MeCcKoM; 8 - necok: 9 -
rpasnit; 10 - DleHed; [ -~ MONOBCPHHCTLIE 6eToH: 12 — ¢TeKA01Kalb;, 13 -- KOKO-
COBOIC MUTH: ¢ - - HAUOPHBHY UPOMBIBHOIT anfapat; 6 — BLHYCK, 8 -— TOPOICKO(l
MYCOP; @ ~- GOTLINol oTBan; @ — LoHepeulntit paspes dcpes ApeHy upn oGuiunoft
BHICOTC OTBit 1AL

— PHIPABIUYCCKHI PACUCT TOJLKO BHYTPCHHHX JHAMETPOB HE MC-
ice 100 MM (MeHplIHe JIHAMCTPBI MOXKHO NIPHHHMATh MO NPHOJH3HTEIL-
HOI OIICHKC).

7.9.7. Onucu u yrazatenu

3oech LOKHLL ObITh yKasalb:
— coupyetnsd (B, 1asBanHe, pacloIoXKCIHIC, 3IKCNAYyaTalKoH-
TIbie MCPOTIPHSTHS, OCHOBHBLIC PasMcepbi);
APCHaAIbplc CHCTEMB (Bl, NasBaHHe,  pa3Mephl, PACCTOHNHSA
MEHLY ;L)Dena_\m, CTPOUTCIBLIBIC MaTepHadbl, QUALTPH H JPYIHE 0COo-
OeinioeTn).

7.9.8. CMmera

B cMeTe JlomKHL ObITL IPHBCACHBL PACXOLB HA:

-~ UPOCKTHPOBAHIC H CTPOHTEJLHBIT Haa30D;

— HpUHOOPCTCHHC 3CMCILHOrO yUacTka H Cr'O CBLCMKY;

— obopy.iosanue cTPOHTCILION ILTOILAAKH,

—~ 3eMdstHBle paBoThl M pafoTht 1O ykaaake Tpybuaroro  ipe-
HAXKA;
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— ycTpoiicTBo GecTpyOuaToro jpela)ka W HPOBEICHUC TOANOYBEH-
Hol MeaHopanui;

— upuoOpeTeyne MartepuatoB (Tpy6ol u QHILTPH);

—— MCJHOPATHBHOC M3BCCTKOBANIHE M BHCCCHHC YA06DCIIL;

= CTPOMTCJILCTBO COOPYKCINIL;

—— CO3;laliHC BO/IOUPHCMIIHKOB,

—- 3KCTAyaTaluolinnle paloThl;

—— COCTABJACHHC 3aKJIOUCHI (CHENHAALHLIC MOYURBCHIILIC HCCAe10RA-
HHA H T. IL);

- 1poUee:

— cBOjNas cMera.
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8. APEHAYKHBIA MATEPUAN

TpyGuatnit apenax ponmxeH 3dpdekTHBHO paboTaTh B TEUCHHE MHOTHX
JAecSiTHIeTHA. ITO BO3MOKHO B TOM cJyuae, CCjiH APEeHaXKHHH MaTepHaT
He NOJBCPXKeH CTAPEHHIO, a JAPeHH COXPaHAWT CBol dopmy.

Kpome Toro, 3a3opH B CTHKaX APeHaXKHHX TPYyO0 HJIH BOJOBIYCK-
HHE OTBEPCTHS JONXKHH (PyHKIHOHHPOBATH NMOCTOSHHO. JIpeHaXHHE TPY-
OB JOJIKHB MMETb JOCTATOUHYIO NPOYHOCTB JUI TOro, 4TOGH:

— TPaHCNMOPTHPOBKa HX C 34BOJKA HA CTPOHTeJBHYIO NJOIIAAKY
NPOHCXOANNA C MUHHMAJBHHMH OTXOAAaMH 3a cyeT Gos H He MNOSBHJHCH
CKPHITHE [OBPEXIeHHS;

— HpH BpeMCHHOM XpaHeHHH Ha CTDOHTeNIbHONH momlagke TPyOH
He NOPTHJMCh MNOJ BO3AEHACTBHEM aTMOC(hepHHX BJIHAHHE (XKapbl, Xo-
JOAQ, COJIHEYHOTO CBETa, YJAbTPadHONETOBHX Jyueil, AOXKAA);

— npu HepeKk/iajike Ha JpPCHa’KHHe MAaMHHE H YKJIafike B TPYHT
TpyOnl He NMOBPEXAAMHCH;

— TpH 3aCHIIKe YJOXKEHHHX B TPaHIIEH APeHAXHHX TPyO He mo-
SIBSIHCh NOBPCXKJACHHS, TaK KaK OHH MOTYT GHITh OGHApYKeHH JHIIb
CNyCTS 3HAUHTENLHOE BpeMs.

Tagum 00pasoM, TpyGH HOMKHH 061afaTh XOCTATOYHONR MPOYHO-
CTBIO, a BO3HHKAIOLIME NOBPCKAEHHS JOJIKHH JIEPKO PACIO3HABATBCA.

8.1. TOHYAPHbLIE IPEHAXXHBIE TPYBbI

B TeucHne ThicsuesqeTHHl M3 FJIHHB M CYIJIHHKA H3TOTOBJISIIOT HYepenHIy
H KHDPNHY H yXe CTO NOATBIAECHT JIeT M3 Hee AeJAlOT ApeHa)KHhle TPy-
6n. I'aHHY W CyrauHOK foObiBaloT B KapwepaX, Ilocae ypanennsa kam-
HeH, BKJIOYWCHHH HM3BeCTH M JADYrHX HpHMccell B IJHHY B 3aBHCHMOCTH
OT ce cocTaBa J06GaBJAIOT MeJKO3CPHHCTLIH HECOK HJH KHPNHYHYIO
MYKY.

CoBpeMeHHDIt €NOCOG H3rOTOBJEHHS JIpeHAXKHBLIX TPYy6 CXeMarH-
yeckH nokasad na pucyHke 8.1. ChopmuposanHas roHuapHas tpyb6a u3
JIEHTOUHOTrO HPOMGHALHOrO Mpecca MOCTYlIaeT B ABTOMATHUCCKOE pe3alib-
Hoe YCTPOHCTBO H 3aTeM la CTCAdaXku Jad cyuikw (puc. 8.2).

T'oToBble apenHasknbic TPYOH XpaHAT Ha CKJAafe MJAM CPa3y OTHPAB-
JFI0T 33Ka3UHKY.

KauecTBo roHuapnpix ApPCHaXKHBIX TPYG peryJ/isipHo NPOBCPSeTCs B
nabopaTopusAiX KHPNHUHBIX 3aBOJOB corsacHo craHzapty ®PT DIN 1180
(puc. 8.3). Kaxnas necaras tpy6a uMcerT (abpHuHOe KJeitMo,

loxuapHple JApcHaXKHpic TPYOH!, H3rOTOBJCHHBIE B COOTBETCTBHH C
CYILEeCTBYIOIMMH CTalflapTaMH, HMelOT CJICAYIUIME XapaKTepHCTHKH:

BHICOKYIO TuOTHOCTB (s=1,7 r/cm®);

— YCTOIMTHBOCTBD K MOpO3aM;

— YCTOHUYHBOCTb K arpCCCHBHHIM BOJAM;

— BBICOKYIO NpounocTh (paspywawpomas narpyska Gosaee 700 xr):

— JUTHTC/IBHHA CPOK CJIyXObl (M3 JMHTEPaTypH H3BECTHBl CJay4aH,
Korjla TpyOH cayXuaH cBHWle cta set) [1.4].
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Puc. 8.1. CoBpeMeHHOE H3rOTOBJICHHE JAPEHAMHBIX
TPy6 M3 rHHBL

1 — po6blya rJauHbl, 2 — XpaHeHHhe DJAKHB, CYTJIHHKaA, MeCKa;
3—& — NPHTOTOBJEHHEe CMeCH; § — Ipecc auas TpyO; 7 — cymr-
Ka TpyG; 8 — TyHHeqbHas Nevb.

Pasmepbl TOHUApHBIX [APeHaXHBIX TPYyO YCTAHOBJEHH CTAaHZAPTOM
®PT DIN 1180. ®opmnl u pasMepsl Tpy6 yxasaHei B TaGaume 8.1,
BuyTpeHHee oTBepcTHe TOHYAPHBIX JPEHAXKHEX TPY6 HMeET KpYrJaykio
cdopmy. CHapyxu JpeHaxubie TpyGbl MOIYT ObITb KpPyrJbe, LIECTH-,
BOCbMH- HJH JIBeHa/ALATHTDAHHELE.

C 1966 r. B cesepo-3anaanoi yacty ®PI H3roroB.1s10T roHyapHHe
JApeHAXKHBIC TPYOH C NPONOMLHBIMH KedobaMH ¢ HapyxKHOH CTOpPOHH
(puc. 8.4), xoTopble xopouwlo pabOTalOT B COYETAHHH C JAPEHAKHBIMH
¢duaptpavu. JKesoGa obseryalor HPUTOK BOAW K crokav [5.18]. Taxue
TPyOB MMEIOT BHYTpeHHui aHamerp 50 MM H NPHMEHSIIOTCS B KauecTBe
BCACHIBAIOIIHMX ApeH,

HcnpiTande KavecTBa TOHYADHBIX JApEHAXHBIX TpyG NPOBOAHTCH
cornacHo cranfapry ®PI' DIN 1180. HOns astoro ort6upaior 15 nape-
HaXKHBIX TPY6, COOTBETCTRYIOIIMX CPEAHHM TPeGOBAHHSAM HO KauecTRy.
Hcnpltanue NPOROAHTCH B HPHBEAGHHOM HHKe NopsAke. Ha JecaTu
Tpybax olipeiessioT H HPOBEPSIOT:
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Fuc. 82, Tlpece paa ApeHasunx Tpy6 C apTOMaTHUECKON cHCTeMoR ux
PE3aHHA,

Puc. 8.3 JlaGopaToDHA ANA HCNHTAHHA ApeHAMHEX TPYS M3 CAHHLL
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Puc. 8.4. Torvaphrsie TpyQn:

I — WenofigaTan ¢ POIHHCTOR DOBEPXNOCTEID Cpesd; F— ofianan TpyGa: J—dy —
TPyl craporo ofipasua (Aauma 30 cM).

cpeanHit BHYTPEHHHE JHAMET];

CPEAHKI0 ANHHY;

CPEAHIOD MHEHMAALAYIO TOAMHHY CTEHOK
NJAOCKOCTH Cpeaa;

NpAMOIHHeHHOCTE;

NoNoMEeHHE TJAOCKOCTEN Cpesa;

opMy BHYTPEHHErD KpyTa;

— MpPOYHOCTE.

Ha mate TpyGax onpcleifiorT BJAEKOMEE BOAoH BRMOUEHHA H3-
BECTH.

Jlan aBTOMATHYECHH HIrOTOBAEHHHX COrAacH0 HOPMATHBAEM H YAo-
WEHNHX B NOYBY MEXaHmuwecKwM cnocofoM ApeHaMuHX TpyS Xapakrep-
HH Kpafiie Manpie 3a30pd B cTHKax (mepee 05 MmM), uTO 3aTpyOHAeT
nocTynaenwe Boas B TPyGm (cm. pue. 5.14). Tlostomy cTamm H3roToB-
JATE ApeHadibe TPYOH co cnAGOBOAHHMCTHME NACCKOCTAMH cpesa.

Ecan wMeercd NONOMHTEABHOE 33KMOUEHHE NPHIHAHHOTO YHpEXK-
NCHHA N0 HCNETANHI0 MaTepHanos, TO OT MPOBCASHHA WCOLTAHWA pe-
HAMHWE TPYS B YCAOBHAX CTPORTCALHOR NAOIIAAKH MOMHO OTKA3aTBLA.

lomuapie apeHamnbie TPyOH, HITOTORAGHHEE HA COBpeMEHHHX
sapofax, o0HYHO COOTBLTCTBYIOT cTAHRapTy (cM. puc. B4). Tomvaprue
ApeHadmnse TPYOH © VCNEXoM NpHMEHAKTCA Ha NATH KOHTHHEHTAX H
xopollo pafoTamT BO BCeX MOWBAX YXe B tewenne 150 ner,

LEErtl

8.2. APEHAYHBIE TPYEbI
M3 MCHYCCTBEHHBIX MATEPMATNOB

Bonee 20 net Wa’an CTano HIBECTHO © MNPHMEHeHHH B BogocHalme-
HHH TAacTMaccopHX HanopHex TpyS. B OPr omE HeNome3ywTcR ©
1960 r., » Hupepnanpax —c¢ 1957 r. Cuavana nprMeHAfHCE TAAAKHE
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Ta6auua 8.1. PasMepnl roHuapHBIX APEHAXKHHX TPYG
(craugapr ®PI' DIN 1187)

w = = w2 | HRonycRae-| Muypyvans-
@ L= = § . | MO€ OTRNO-| poe apave-
e 5 - - %% |nemue nnoc-i gue paspy.
;'i « &3 = 5 [KOCTH cpesal " yyaiomef
@ g é ;.: « S (0T OPAMOTO| yarpyaky,
=, & 28 & 52 |yrma K ocu Kr
2E < * 5 = =2 TpyObl
fo 5 B 5 50
5z Z S k] o] KJIace KayecTBa
== % S " £ =
== 2 k] = =g
gz g =2 2 EE 1 |1 | o
T T 8 O Og
50 Illectn- wuau 48—E53 6 12 +3 45 9(_)0 700
80 BOCbMU- 63—68 7 14 +4 46 1030 830
100 YyroJbHas 9 16 44 -6 1400 1000
130 73—84 333 328 338 8 18 45 47 1200 1200
97—105

160 Bocbmu- wan 126—137 333 328 338 10 21 46 47 1700 1450
nBenanua- 156—167 way wam mam 12 23 8 -8 2000 1700

200  THyroJb- 194—210 500 493 507 14 24 +9 +9 2400 2000
pas

* CooteeTcTBYIOT —3% U +59% HOMHHAJLHOTO BHYTPEHHEro AHaMmeTpa ApeHax-
HBIX TPY6.

M DOBHble IIacTMaccoBpie TPYyOH, ¢ 1962 r. 6aarofaps HHHUHATHBE
BuJibHepa MNOJNYYHJIH pacnpocTpaHeHHe THOKHe NJIACTMacCOBHIE TPYOHI.
Kousbueobpasnble WJIH cnupajieBufnble rodpbl HOBHINAOT [POYHOCTD
TpyOBl M npHpawT eff rH6kocTh (cM. puc, 5.8).

B ®PI' ppenaxHnle TpyOhl H3rOTOBJIAIOT NPEeHMyIeCTBEHHO H3 iO-
susuHmaxJgopuga ([IBX), mpexcraBasiioniero coGoH INPOAYKT TioJMuMe-
PH3auHH XJOpHpoBamHHIX rpymn yriaesoaopoaa (—CH—CHy,—CH—).
ITBX coctouT H3 oueHb GOJBUIHX OPraHHYeCKHX MOJeEKyJ (MakpoMoJe-
Kysl) ® mpeicrasiser cobofi Gesbllt NMOPOLIOK, KOTOpHH  Oaarogaps
60JBIIOMY COJEPIKAHMIO XJOPAa He BO3rOopaeTcs W YCTOHYHMB K XHMHUeC-
KOMY Bo3geficTBuio. JIpeHa){HBHe TPYOH H3rOTOBJSIOT H3 KECTKOro Io-
JIHBHHUJIXJIOPHAA (pHC. 8.5).

B apyrux cTpaHax TakKe M3TOTOBJISIOT JpeHaXKHble TPYOHL H3 Ke-
CTKOro mnogustMeHa, OH Takke ABJAsETCH IPOAYKTOM HOJMMEDH3alHH,
HoJlyyaeMHM IIPH TePMHYeCKOM paciienfleHHH NPOHM3BOAHBIX HedTH.
Tpy6ut ¥3 NOJHITHJIEHA O CBOWM CBOACTBAM aHAJOTHYHB TPyGaM u3
[IBX [8.13]. Baxueiimine ¢a3nl NPOH3BOACTBA JAPEHAXKHHIX TPYS H3
TIBX: TtepmonJjactHueckass ¢opMoBKa Tpy6 ¢ IIOMOWIBIO 3KCTpyzepa
(puc. 86), mnpo6uBKa OTBepCTH Ha cneyHadsHOM mnepdoparope
(puc. 8.7) u mamorka Tpy6 Ha Gapabaum (puc. 8.8).

Ha Bcex coBpeMeHHHIX 3aBOJAX, U3rOTOBJIOUINX ApPEHaXKHBE TPY-
6r1, UMeloTCA JMa60paTOPHH, KOTOPHE NMOCTOAHHO KOHTPOJHDYIOT KauecT:
BO IpeHaXXHHX TPy6 M HX coorBercTBHe cTaHaapry ®PI DIN 1187
(puc. 8.9). H3roToBJeHHHE B COOTBETCTBHM CO CTAHZAPTOM rodpupo-
BaHHble ApeHaXHbe TPy6n u3 IIBX umelor coefyoouiHe XxapakTepH-
CTHKH:

189



Puc. 8.5. HarorosieHHe ApDeHaXHHX 7TPY6 u3 NOJHBHHHJIXJIOPHAA:
1—2 — nopeo3 u xpaHeHne nopomka I[IBX u po6GaBok; 3—9 — HosHpOBaHue,
cMelIHBaHHe H NPHTOTOBJEHHE; /0 — XpaHeHue cMecH; //—i2 — BODOHKa H 3KC-
Tpynep; 13 — ¢opmoBka TpyG; 74— nepdopupoBaHue; /5 — HaMOTKa Tpy6 Ha
GapaGaHbl.

— He3HAYHTeJBHYI0 NJAOTHocTh (s=1,3 rfcm3);

— CTOHKOCTh K XHMHUECKHM BellleCTBAaM,

— J0CTATOUHYI0 NPOYHOCTH Ha CXKaTHe H pacTskeHHe  (cM.
puc. 8.9);

— TUBKOCTD;

— paBHOMEpPHO pacupeie/eHHHe OTBEpPCTHA o JJHHe TPYOH
(puc. 87, 810 u 8.11, a rakxke Taba. 8.4 u 8.9);

~— IJHTEJBHBIH CPOK CAYKObl (mepBele ppeHax<Hble ro)pHPOBAHHLIC
Tpy6u u3 T1BX, yaoxkennsie B 1961 r, npm nposepke uepes 12 Jer
MpOJAOJIKANH XOPOIIo paboTars).

Buikonangele apeHst u3 [IBX, mnpoJexaslie B 3eMJie pasHble
CPOKHM H HAXOJMBIUIHeCS B Pa3HHIX IIOYBAX M Ha pasHHX JaHqmadrax,
HMeJau Xopomee kadecrso [5.157.

Pasmepnl Tpy6 u3 IIBX npuBezensl B TabGaupax 8.2 u 83.

Ulnpuna mesneft ApeHakHHX TPYG MOKer NOAGHPATHLCA B 3aBHCH-
MOCTH OT cBojicts mouswl (tabn, 8.4 u 8.9). Cornacmo cragapry OPT
DIN 1187, mienu pacnosaraiorcss B raySuHe rodp, 4TO 3alfHInaer Tpy-
6bl OT 3aTAruBaHHd B HHX yacTHy mouBm (puc. 8.10,6 u 8.11). Oxnua-
KO CyMMapHas IJOliafb BIYCKHBIX OTBEPCTHH Ha NPaKTHKE IPEBOCXO-
AAT B 3—4 pasa UX MHHHMAaJpHYIO WJIOLLajb, ONpeAe/eHHYI0 mo Tab-
Jquue 8.4.

B 1969 r. GonbLUIHHCTBO (PMpM — H3TOTOBHTENEH ApeHaXKHHIX TPYO
u3 [IBX o6beaunn/uch, OPraHH30BaB ToOBapHIIECTRO HO IPOH3BOACTBY
BBICOKOKAYECTBEHHBIX PHOKHX ApPeHaxXHHX Tpy6 u Co03 no IpPOM3BOACT-
By BBICOKOKQUeCTBEHHBIX NJACTMaccoBblx H3feqHd, Yuaenwm ToBa-
pHIleCTBA HMEIOT NpaBo CTaBHTh 3HAK KauecTBa Ha CBOH H3JeJHSA.
YeaoBHSl MCIIEITaHUA H3Jeauil cooTBeTcTByloT cranpapry OPI DIN 1187.

190



il
i

Puc. 87. TlepbopupoBamme  ppemawmuofi TpyGu ns TIBX (nomaua
Ccnpasd).



Pue. 8.9. Henuranns apenamuofi 1pyfu w3 TIBX wa cxatie u
YAAPHYH OPOYHOCTD.
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| Puc. 8.10. Pacnonosienne  BOROBNYCKHLIX CTBepcTHil B
rohpHpOBaRHKX Apenaxunx TpyGax us [NBX.

.Om%mnummaqmmue H3NENAHS BHXONAT 33 PAMKH CTAHAAp-
Ta A
Ecan uMeioTes NaHHBe HCOWTAHHA, OpoBefeHHHEX HIBECTHHM KOHT-
POVIBHEIM YupeKIeHHeM, TO He TPeGylOTCA WCOHTAHES CHABMH CTPOH-
CTenbHOMH @HPME HAH HEMOCPENCTEEHHO KA CTPOHTENEHOA RACUIAAKE.

HenuTanme kagectBa ApeHaMHHEX Tpy( 3aKMONAETCH B COpPEmEse-
HHH:

= JAaMEpRR;

— NAMUANH BOACBOYCKHHX OTBE i;
|| — ynaapuoit npousoctr (npa 0°C);

— NpOYHOCTH Ha CHATHE,

- MPONHOCTH Ha R3rkG;

— nedopMannt;
! — OPOMHOCTH HA PACTAMEHHe (BRTIONAS COENHHHTENBHHE SAe-
MEHTH).
4 Hpenamusie TpyGe H3 NIacTMace OPHMEHAIOTCA NONTH HA DOEX
KOHTHHEHTAX, Ho ocolenHo WHpoKo © epponefickux cTpanax ® foonwm.

Puc. 8.11. Tobpupopaiune ppenammue TpyGu w3 [IBX:
caesa — Gt BOKACCHHON HINYTPH DACHKY, cRpasa — ¢ Hakncennol
HAKYTPM
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Ta6nuua 8.2. PasMepn raagkux apeHaxublx Tpy6 us IIBX, mm
(cranzapr ®PI" DIN 1187)

) ] ~ 4

s | & 2 «E .

é Lo 52 o = ;E ("5
= % 5 =3 5z o L =S
2| ze | 28| 22 | 23 | f» | B3¢ | g
& | 22 | S5 S5 S5 &2 558 =E
40 40 40,3 1,0 40,5 38 0,171 60
50 50 40.3 1.0 +0.5 48 0.216 75
63 63 404 1.3 10.6 60 0,353 90
75 75 404 1.5 407 72 0,485 105
9 90 405 1.8 0.8 86 0,700 115
110 110 406 1,9 408 106 0,904 120
125 125 40,7 2.0  40.8 121 1,08 125
140 140 0.8 2.3 40,9 135 1.40 125
160 160 408 2,5 +1.0 155 1,75 125

* DTH BeJHYHHBI He HMEIOT YCTAHOBJEHHbLIX XONYCKOB M He MPOBEPSIOTCA.

** NIasi MHHHMaJbHOH TOJMINMHLI CTeHKH. Pacyerbl Macchl NPOBEEHBl [0 Cpei-
Hell nmoTHOCTH MarepHasa 1,4 rfem®.

B rzanpHefiieM cilenyer MepexXOXHTh K H3rOTOBJEHHIO TPYG ¢ BHYTDEHHHMH
IZHaMeTpamH, NpHBeAeHHbIMH B craHmzapte ®PL DIN 2402, a umenno 40, 50, 65,
80, 100, 125, 150 u 200 Mw.

Ta6auna 8.3. Pasmepw rodpupoBannsix Tpy6 us MBX, MM
(cranzapr ®PT DIN 1187)

1 | Donyctu-~ T - CpeaHsist

Bzi:ﬁeel.%ﬂﬁ H:Sg;fg‘;,” MO€ OTKJIO- Bl—;zymg;g?gn 'g%gzg;g}’f;g macca, 1 M

HEeHHe TpyO6sl, KU

40 42,5 —1,5 36,5 12,0 0,135
50 20,5 —1,5 43,9 +2,0 0,165
65 63,5 —1,5 £8,0 +2,0 0,235
80 80.5 —1.5 71,5 +2,0 0,32
100 100,5 —1,5 91,0 +2.,0 0,48
125 126,0 —2,0 115,0 +2,5 0,65
160 160,0 —2.0 148,5 +2,5 1,40
200 200,0 —2.0 187,0 +2.5 1,40

CorsiacHO COBDEMEHHHIM [AHHHIM, STH TPYObl NMPHCOAHB AJS BCeX INOYB.
B ®PT B 1980 r. Gomee 80Y% Tpy6uaToro ApeHaxka GBLLIO BHIIOJHEHO
rodpupoBanHbiMe miactMaccoBeMe Tpy6amu (IIBX). Ilpu stom cae-
nyet oTMeTHTb, uto jnods Tpy6 u3 [IBX B ceBepHHX M cepepo-3amas-
HBX pafioHax CTpaHB ropasjo Gojblle, 4YeM Ha IOre M IOrO-BOCTOKE
crpans [8.7].

B 1975 r. 6ulin BHIOYIEHH JpeHaxubeie Tpy6u u3 TIBX, rodpupo-
BaHHBIE MO CIHpAaJH M riajkHe H3HYTpH. B Takux Tpy6ax mjeHka ToJ-
munoit 0,2 MM HaK/JeHBaeTCss Ha BHYTPeHHHe BepXYIIKH rodp, mepe-
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Tabauna 8.4. -O6mas maoiajgb BXOAHBIX OTBeDCTHA ApeHAXKHBIX TPYO
n3 NBX, cm?/cm (craupapr OPT DIN 1187)

BoaoBnyckHble OTBEpPCTHS ,
BHYTpPeHHH Uneno me-
JIHaAMETP, MM Y3KHEe cpelHHe IHPOKHE neit, mr./m
(0,6—0,9) (1,1—1,5) (1,7—2,0)
50 23 34 51 £60
65 27 41 62 570
80 29 43 64 715
100 30 45 68 625
125 35 52 80 625
160 40 60 90 625
200 32 48 72 500

KphiBast MX yrayGsenusi (cM. puc. 8.11). I'mapamiuyeckast NpOH3BOJH-
TENILHOCTb 3THX TPYG COOTBETCTBYET NPOH3BOAMTENBHOCTH TOHYAPHBEIX
LpeHaxXHHIX Tpy6 (cM. pasn. 6.2).

8.3. APEHAYXHBIE ®UIILTPbLlI — MOYEMY,
TOE, KOTAA!

8.3.1. Buaw punbTpOB

OnHOBPEMEHHO € NPHMeHeHHEM APEHaXKHBIX MAallMH B IOCJASAHHE TOH,
ocoGeHHO B ceBepo-3anafublix pafionax ®PT, Hugepnanpax u Beabrum,
npH ycTpolicTBe TPyOwaToro ApeHaxka LIMPOKO PacHpPOCTPAHHIOCH NpPH-
MeHeHHe (HJBLTPYIOIIHX MaTepHaJNoB, ITO OODBSICHSIETCS KaK MeXaHH3a-
uHe#l paboT mo yKJaaiKe ApeHaxa (¢ppesepHas Lenb), Tak u Hebaaro-
OPHATHBIMH TNOYBEHHHIMH H TOTOJHEIMH YCAOBHSIMH (CJHIIKOM BJaXK-
nas mousa) (cM. pasA. 5.1 u 9.1).

BaxxHeHIUHMH BONPOCAMH JpeHaXKHOH NPAKTHKH, NOYEMY, KOria H
rie HeoOXOAHMEI JpeHa)<Hhle (HILTPH, 3aHHMancsi Komurer mo npe-
HaXKHOH THApaBJAHKe H ApeHaxKHOH TeXHHKe KypaTopHs MO MesHOpaTHB-
HOMY CTDOMTENLCTBY, KOTOpPHH B 1970—1972 rr. opraHusoBan He-
CKOJIBKO KOJUIOKBHYMOB IO APeHaXKHHM ¢GHIbTpam [8.1].

JlpeHaxHEIA GHILTP NMpencTaBlisieT co00H (GUABTPYIOWME MaTepHads,
KOTOPBIA MOJHOCTBIO HJHM YAacTHYHO OKDPy¥XaeT ApeHaxKHyw Tpy6y. DT1OT
MaTepHaJ YKJAaABIBAETCSI OZHOBPEMEHHO € JApPeHaXHOH Tpy6oH  HaH
nocte ykaagku Tpy6er (puc. 8.12,6 u ). QuabTp MONKeT SamMIATH
TaKkXKe OCHOBaHHe TPYOb (cM. puc. 8.12,8).

Puc. 8.12. IpenaxkHreie u TpaHUIeH-
Hele ¢uabTpet [8.1]:

a — Ge3 apeHaxHoro ¢uastpa; 6, 8 —c
ApeHaXXHBIM GHABTPOM; & — TpaHureHHbIH
duaAbTp (npocaunBaHHE BOXEI).




. TpanmefHu#i GUALTP YKJIAJHBaeTcsd B TPAHIUEID HA ONPEAENEHHYIO
rny6uny (cm. pHc. 8.12,2). IlpuMeHsieTcss OH B JIOBYHX ADEHaX H NpH
noakAloveHUH GectpyGuaThiX (3eMJSHHX) ApPeH k TpybuaTtomMy KoJJIeEK-
TOopy (cMm. puc. 4.3).

B kauecTBe TpaHIIEAHHX (UILTPOB MOXKHO NPHMEHATb JPEHaXKHble
IJHTH 43 crupomopa {(cm. pasn. 8.6).

8.3.2. CsoicTBa gpeHaXKHbIX hHMNbLTPOB

K ecrecTBeHHEIM (HALTPYIOIIHM MaTepHajlaM OTHOCATCH TIPaBHit, Kpyn-
HO3epHHCTHH IeCOK, BOJOKHHCTHHA TOp®, TopdsHas NHIb, coloMa, efo-
BHE BETKH, CCYKa, KOKOCOBEHE BOJIOKHA, BeDeCK, JpeBeCHHEe OTHJKH,
JpeBecHasi KOpa, a NpH GJarONpHATHHX YCJIOBHAX H KOMKOBAaras NOY-
Ba (MartepHHCKas mopona).

B KauecTBe CHHTETHYECKHX (DHUIBTPYIOIHX MaTepHalOB MOXKHO Ha-
3BaThb BOJIOKHHCThie H IIEHHCTHIE TJIacTMacch (HampuMep, CTHPOIOp H
noJHypeTan), BOHIOKH, IJIAKH H JIP.

B nocinennne rogn MOAPoGHO HCCNeAOBAJHCh (DH3HKO-XHMHYECKHE
cBoficTBa OGBIYHHX JpeHaX{HHX ¢uabTpoB. B Tabauue 8.5 mpHBOmMTCS
0630p TaKHX BaXKHeHIIHX XaPaKTePHBIX OCOGEHHOCTEH MaTepHaNoB,
NPUMEHSCMBIX JJI ApPeHaXHhX (HJIbTPOB, KaK INIOTHOCTb (cyXoro Be-
HIeCTBa), MIOTHOCTD B YJIOXKEHHOM CJIoe, NJOTHOCTb MarepHana, a Tak-
ke ofmuii o6veMm mop. Ha pucynke 8.13 mokaszama noposHoctb (pac-
npeleficHue ofbeMa IOp), KOTOPas H3MEHSIeTCs] ¢ WIOTHOCTBIO B YKJaj-
Ke (yBenHucHHE YHCIa MHKpONop IuamerpoM MeHee 0,2 MM, coxpaiue-
HHe 4YHCIa MHKpOmop nHaMeTpoM Gosee 2 mM). CymHTh O cHCTeMe IOp
JIpeHaXHOro (GHAbTPA MOXHO JIHIIb TOJBKO B CPAaBHEHHH ¢  MOYBOH,
CTPYKTYpoil M pacmpeficiicHHoM ce mop (cM. Taba. 2.5) M pachpexede-
HHMEM YacTHL MouBH no ¢pakuusaM (cM. puc. 2.6 u 3.4). Ddderrus-

Ta6auna 8.5. XapakTepHCTHKH OGBIYHBIX papeHaXublX ¢dnabTpos [5.6]

Toamuna | IlnotHOCTH [oTHOCTD, | O61eM Top,
MarepHa.t GuaeTpa, | yKaanku, r/cM2 o
M r/n
Pxanast cosaoMa 1,4 64 1,58 96
Pxanas coqaoma 1,3 96 1,28 94
KoxocoBoe BOJOKHO 0,9 107 1,5 93
Jpenecnasi inepcTb 1,2 90 1,50 95
Bogoknucrniit  topd  (dua- 0,85 66 1,.6 96
Tamn)
ARpunO-UCAION03HAST  CMech 0,33 52 1,45 96
1yo
I'Io(ngaqznpﬂoe BOJIOKHO (Tpe- 0,5 138 1,38 90
BHpAcnyHGOHI)
Honusacupnoe Boaokuo (¢u- 0,1 202 1,38 85
6epTexc)
Tonunponunes (BJIHHT) 0,35 118 0,91 87
CTeKJIOBOIOKHO (Medn) 1,3 57 2,62 98
(cTexkJIsiHHAST ILEPCTD)
CTeKA0XOJCT 0,03 168 1.93 91
1,2 39 1,14 97

TlonmypeTaHOBEIH MEHOMJACT
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Puc. 8.13. Pacmpenenenuc 006beMa NOpP B HEKOTOPHIX APCHAXKHLIX
¢uabTpyouwnx Marcepuadaax [5.6]:

a — KOKOCOBOC BONOKHO; 6 — PXanas coJaoMa; 8 — JpeBecCiasg IIEPCTb, & — BOJOK-
HHCTBIH TOpd (buaran O6cs KaproHa); & — akKpHJOBHCKO3Hasi cMecb (Ayo): e —
noans3¢pHpHOC  BOJOKRO  (duGepreke, TPEeBHPaCNyHOGOHZA); 0 ~— NOJHNIPONHJIEH
(BAMUT); 3 — CTCKJASHHAsL WepeTh (McdH); & — CTEKIOTKaHL; K — NOJHYPCTaHOBBIH
neyotitaacr,

HOCTb JpeHaXKHOro (HIbTPAa M ero BJAHSHHE Ha TNOCTYIUIEHHE BOJXH B
ApeHaxHyw0 Tpy6y paccMaTpuBawTcs B pasjene 5.1.3,

BononpoHuuacMocTb GHALTPYIOUIHX MaTepHAJNOB HA IMOJHOCTHIO
06epHYTHIX UMM ro@pHpPOBaHHEIX npeHaxkHHIX Tpybax u3 IIBX ompeze-
JIJlach SKCTIePHMeHTanbHO 3aMCPOM CONPOTHBJEHHs NPOTCKAOWed dve-
pe3 GUIBTD H BOIOBNYCKHEIE OTBEDCTHs BOAH, NpPHYeM (UIbTPYIOUWHI
MaTtepuasd H JApeHaxHas TPy6a pacCMaTpuBaJHCh BMecTe KaK OJHO ile-
Jnoe (taba. 8.6).

8.3.3. TMNpumeHeHue Apenamuafx t¢punsTpoB

QuabTpylOIHe MaTepHaNh MOryT GHITh paccHNHBIMH, B (OpPMe MAaTOB
HIH Xe B BHAE TOTOBHX (uAbTPyOmMHX Tpy6 AN YKIAAKH B TpaH-
wer. OHH MOryT OHTb YCTONUMBHMH WJH pa3jaralomuMHCs.

B cOOTBeTCTBHH ¢ COBPEeMEHHHM YpPOBHEM 3HAHHH JpeHaxKHule
GUABTPHL IOMKHH pa3fiebHO HJIH KOMOWHHDOBAHHO BHIOJHATH CAeNy-
owHe GYHKIHH: :
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Ta6muna 8.6. BomonponnuaeMocrs ApeHaKHBIX TPYS ¢ MMeIOULMMHCA
B npoaaxe ¢uapTpaMu [8.10]

TopprpoBaKnHble macTMac-
COBBle TPYGH )
BogonpoHu-~
ToproBoel Ha3BaHHe C BHYTDEH- 11aeMOCThb
HHM ApeHax- | ¢ HaPYXHHIM (k), cMm/c
HEIM (DRJAB- JApeHaXKHBIM
TpoMm ¢unbTpoM
T'odpHpOBaHHAs NIACTMACCO- — — 5,5-10~2
Basl JpeHaxHas TpyGa
Hosmbilt ¢unetp H3 Ayo CunreTnue- — 4,2:10-2
. CKOe BO-
‘e JIOKHO
Honuet ¢unbtp u3 conomer  Conoma — 13-10-2
KoxkocoBbifi mosHbti ¢uabtp  Koxoc — 15-10-2
lonuuit ¢uabtp M3 ¢uarana Topd Cunreruye- 0,62-10-2
CKOEe BO-
JIOKHO
Honmet#t ¢uabTp u3 crupo- CrupoMyns To xe 14-10-2
MyJIs
Tonnw#t ¢unptp u3 crupon- » Koxoc 19-10-2
peHa
HNonunifi ¢unbTp u3 aur-oka Onuaku pe- Codoma 10-10-2
pepa  MH-
MO3H

— obyanath QUILTPYIOUIHM JeHCTBHEM, T. €. Pa3jiessTb MOYBEHHEHIE
YacTHUH pa3HHWX pa3MepoB (>0,02 mMM). MeskHe YaCTHUM NOYBEL (IJIH-
Ha, NBJb) JOJIKHH NPOXOJHTb Uepe3 JPeHaKHHe (HIBTPH;

— MOBHINATE TIHJPABJIHYECKYI0 3()()EKTHBHOCTb ApeHaxka (CM.
paan. 5.1);

— o6aagath GHOXHMHYECKHM J[CHCTBHEM, T. €. 3aMe[JaTb HJIH
MpefOTBPAIaTh OTJOKEHHe OXpH B JpeHax.

Bosblioe 3HaveHHe AJ11 [JPEHaXKHHX (HILTPOB HMEET BHJ 3aule-
uus tpy6 (puc. 8.14). Paanuualor cienyiomue puanl sadacuus [8.1,

.12]:

— NepBHYHOE 3auJleHHe, KOTOPOC HACTyMaeT BCKOpe IIOC]e 3aBep-

IIeHHs1 LPCHAXKHBIX paGoT M OHICTPO NPEKpaIaeTcs;
— BTODHYHOE 3aHJIEHHE, NPOJOJKAIOUIeeCs [AJHUTENbHEI CDOK.

Cmabunenas I ——
cmpysmypa

Jaunubanue

apen *———
Aperaxchnsn Paznazarwwuics

s (74 qdacmuyro

pasnazarwwyudcs

Puc. 8.14. CpoficTBa NOYBEI, 3aHJIEHHE APEH M TOTPEGHOCT B Jpe-
HaXHHX ¢uabTpax [5.19].
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Ta6auna 8.7. Jpenaxubie HHILTPH B 3aBUCHMOCTH OT CBOACTB MOYB
M NPOBONMMBIX APEHaXHMX pabor [8.1 ¢ nOTOIHERHIMH]

Crpyktypa Crabunbias Cpeanss ITnoxas
Ceoiicta Bojonponu- Bricokas CpenHss Huzkasn
TOUBAI 1aeMOCTh
Ckaonnoctb Hesnawu- Bpemennoe  aurenbnoe
K 3auJIeHHIO TeNbHOE (mepBHY- (BTOpPHULOE)
3aujIcHHe Hoe) 3aH-  3aujeHue
JieHue

Hpenaxurie Bug pa6or, ®pesepuas  Bectpanuwei- Pyunbie paGotsl

paboTH MallHH B 1enb Has yK-
najgka
Becrpanmei- ®pesepuass  OXHOKOBLIOBBH
Hasl  yK- Iemnb 9KCKaBaTOP
Jajgka Bectpanueiinas

yKJIagxa

®pesepHas wenb
(cyxas  mou-
Ba)

Bpeust roza Cyxass  wim [locratouno Toabko — gocra-

(Bnax- BJIaXKHAS cyxast TOYHO  cyxas
Hoctb noy- Ouenp Braxk- Buaxnas NoYBa
BHI) nast HIH  MOK-
past
Hpenaxusiii Her Her Toabko npu anu-
GuabLTp Yactuuno ge- HacTHuno ge-  TEALHEIX  CPO-
MOHTHDY- MOHTHPY- Kax CJyXKOLl.
eTes ercst Jlyuwe Tpai-
weinsi
uaanTp

OTBCT Ha BONMPOC, KOrja H B KakOd MOYBe CJEAYCT NPHMEHSTDb
ApeHaxuble (QUABTPH, MOXKeT OMiTb AaH B TaOJAHYHOH (OpMC B 3aBH-
CHMOCTH OT CBOMACTB IOYBBL, BHIA JApeHaXHHX paGOT H NCpHOAA HX
BHnonaHeHus (ta6a. 8.7), pasHoBugHoCcTH mMouBw (Taba. 8.8) m mHupH-
HBl Liejed BOAOBHINYCKHHX orBepctii (Tadin. 8.9).

PesyabTaTsl MpOBefeHHX KOJJIOKBHYMOB IO APEHAXKHHM (QHILTpaM
M ONYGAMKOBAMHBIE CBEIGHHs 34 mnocdenHde rogl (cM. pasid. 5.1.3.)
MOXKHO 0606mHUTL cllefylomuM o6pasom:

— ppeHaxHbie PabGOTH HaZO0 NPOBOAHTH NPH JOCTATOYHO CYXOM
nouse (cM. pasf. 9.1):

— [peHaxKHble QUIBTPH YCNELIHO MPHMEHSIIOTCA NPEeHMYIIECTBEHHO
Bo BaaxHOM 3one OPT u 3amaznoii Esporne;

— OepBHYHOE 3aHJIeHHe ApeHaXKHuiX TPy6 (cM. pHe. 8.14) mnoges-
HO, TAK KaK 0Gpa3yercst eCTeCTBEHHHH mOYBeHHHH OGHABTD (CM. puC.
5.10). Otnoxenns B JApPeHaXHHX Tpy6ax MOryr OHTb YAAJNeHH OXNHO-
pa30BoH TPOMHBKOH;
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TaGanna 8.8. Pa3HOBHAHOCTH MOYB, IIOABEPKEHHOCTb 3aUJEHHIO
M notpeGHocTh B ApenaxuoM ¢uabtpe [5.19]

IMepBryHOE ‘BropHuHOE
Pa3HOBHAHOCTb NOUBBI {cM. pHC. 3.4) 3aHMeHHe 3aljeHHe
Iecok:
KPYNHBIH — —
cpenHHH + +
MeJKHit ++ 4+
MBLIEBATHIN o e +t++
CYTJIHHHCTHI H TJIHHHCTBIA -+ —
TIrin:
necyaHas +++ ++
CYTJIHHHCTAS ++ ++
CyTJHHOK:
necyaHbli —_
NBLJIEBATHIH -+ —
CyrinHoK, MmecyYaHwli CYrJIMHOK, Cyr- + —_
JIMHUCTas TJMHA
Topd - -
YcaoBuble 0603HaueHHs: — HeT CKJOHHOCTH K 3aHJIEHHI0O M TNOTPeGHOCTH B
duanTpe.
CKJIOHHOCTh K 3aHJIeHHIO K NMOTPeGHOCTh B GHIABTDE:
+ Mmanas
++ cpeanss

~+-- Goabwasn

Ta6nuua 8.9, PasMepbl BOAOBIYCKHMBIX mieJell JAPEHAXHHX Tpy6
u3 JIBX B 3aBHCHMOCTH OT BHAA MOYBH W JpeHAXHbIX

uabnTpoB
IIupHHa ApeHaXHOH IMEIH, MM
Pa3sHOBHIHOCTL NOYBEI Tpy6a ¢ Tpy6a Gea
dbuabTpovt $unbTpa
Mame,  cuipHO  pasmoxuBIIHMiCS 0,6—0,9 —
TOpD

Menko3epHUCTHH TECOK 1,1—1,5 0,6—0,9
IAuna, cyrauMHOK, cynech 1,7—2,0 1,1—1,5
1,7—-2,0

YMepenno pasnoxuslimiicst Topd, —
c1a6o pasnoxubluica TOpd

— OMNHIT, HAKONJEHHBIH Ha KOHKPETHOM MeCTOOGHTAHUH, BpPAL JH
MoOXKeT OBITb HCNOJb30BAH B APYIOM MecTe;

— HepaaJaraiouiHecs CHHTETHYeCKHe JpeHaXKHHe (QUIbLTPE MNOCTe-
OEHHO «yCTaloT», NMO3TOMY TpyOuaThifi JpeHa)X BHIXOJHT H3 CTPOST H He
MOKeT OHITb OTPeMOHTHpoBaH. Jlas NpelynpeXpueHHs: 3TOro SBJHHS
HeoGXOJHM IpaBHJAbLHHHA [NOAGOP coOCTaBa CHHTETHUECKHX BOJIOKOH
¢ouabTpa [8.21;

— KeJlaTeJbHH YaCTHYHO pa3jarawoinuecss (OpraHHYecKue) ApeHax-
HHe (QHIbTPH, KOTOPhle TAKUM HYTEM MOrYT BOCCTAHABJIHBATbCA. )
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8.4. APEHAMHBIE TPYBbI C rOTOBbIMH
DMITETPAMM

C Uefbio COKpalienMs 3ATPAT TPYAA NPH CTPOHTENLCTBE ApeNama
B O0CcTeverHA  DOJHOrG NOKPHTHA NOBCPXHOCTH JAPEHAMWON TpyGu

duaeTpom 8 OPC ¢ 1980 r. ¥SroTOBAAIOTCA 3aBOACKEM crnocoboM -
HAKHHE T us mectroro [IBX ¢ rotoBumu duieTpamn (puc. BIEIE,
raba, 8.10).

Muorse (uapTpylowAe Marepuane  (Topd, conoMma, ApesecHan
YHKA) YCOeWwno NPHMEHAWTCA YHe B TeueHHe MHOTHX JecATHJe-

LesecoolpasHocTs HCMONBIOBAHHA STHX MaTEPHancR B QMABTpYIO-
IUHX MaTax H '.I“pjl'ﬁﬂ.! NoATEERH e MHOMOYHCAEHHBEMHE HCNBTA-
- HHAMH.

Hosue ¢uAsTpylolnie MaTepHaiu (CTEKNOTEAHB, KOKOCOBOE BONOK-
HO, CTHPORNOP, WTANENBHOE BOJOKHO, nmg;pemn} APOULTH  HCABTANHA
B NOJiesHX W JabOPATOPHEX  YCIOBHAX , 8.5).

[lpy ucnonepzoBankw  Apenasmoro GuwibTpa ant-ok  (tabn. 8.10)
neolxoaumo cneanTs 3a GHOUEHO3IOM NOBEPXHOCTHHX BOm (cM. pasp. b.
£.3). Pazpemenve Ha ero npumeHetive oOA3aTeNBHO CODJMACHD 3AKOHY
0 BOAOKOJIBICBANIH.

O cTofiKocTH ecTecTBeNHHX QUILTPYILUHE MATEDHANOE W CTENeHy
HX pazpyllielHii B NpoUecce SKCOMAYATALHH ME suaem Ooibiie no pe-

L IYILTATAM Mﬂm-xﬂunwu HeCaenon anMi PACHKOMaNHEY §npenax-
HEX QHALTpOB Noche MuorodeTnell skcnayaraumk [8.3, 84]. Ha pam-
TEABHOCTE HX SHCOAYATALHH BAHAKT He TOIRKO PAIHOBHANOCTE NONMBE
H B¢ BJAAXHOCTD, I'Jil}"ﬁlﬂra ZAMOMENHA H MNOroANBEE YCOAOBHA, HO TaK-

' Puc. 8.15. Harctornenne nperaxenx Tpys o dumrpama.
14— 189 2n



Puc. 8.16. [NnactMaccosme apedamypme TpyOW, obepuyTHe B (uieT-
PYWILHE MaTepHa:

CAGHE ROAPQED — KOEOCOBOE BOJOKND, NOARNPONAACHOBOE ROAOKHO H QHITAH HI
aoyo (sepxauf caof)+ropdanoe ponosno (BHyTpeHHAR  ChoR).

Puc. B.17. Jpenamiue TpyOm w3 MArKHX  nosmMepoe, obepuyTe
PUABTPYIOLIHM MATEpHANOM (KOKOCOBOE BONOKNC) W cBepuyThHe B Oyx-
TH amuuofi no 50 M 408 Xpanenss H TPaHCNOPTHPOBKM,
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Puc. 8.18. PasBuTHe NpOH3BOACTBA JAPeHaXHHX (UIBTPOE B
®PT [8.7]:
I — pacceiniHbie GHALTPYIOLIHE MaTepHaiabl (rpaBuii, LLIaK, Bepeck, CoO-
JoMa H Ap.); 2 -— ppeHaxubie TPYORI ¢ TOTOBHIMH GHAbBTPaMH; @ — ce-
Bep; 6 — Ior.

JKe 3eMJIeNOJb30BaHHe, CNocoOn 06paGOTKH MOYBH, a TakXke TeXHHKA
yKAaJKH [ApeHaxa. Biamskoe coorHollenne BeauuHH C/N pBHIXJIHX noYB
NOJBEPralOlKXCcs NOCTOSHHON pacnallke, H HX BEHTWIALHS COLeHCTBY-
10T pa3JioXeHHI0 (UIbTPOB, a TakXe BO3HHKHOBEHHIO MeXaHHYECKHX
NoBpEXK AeHNH NPH YKJIaake npeHaxa. Kpome Toro, B ApeHakHble TpaH-
meH NoNajaeT NaxXOTHas NOYBA C ee AKTHBHOH MHKpodJopoH. IrtH
¢akTopel OBLICTPO BJMAIOT Ha COJOMY H [ApDEBECHYIO HIEpCTb U MeMlJeH-
HO — Ha KOKOCOBOE BOJIOKHO. MeHee B/IHAIOT OHH Ha TOpd H Bepeck H
COBCEM HEe BJHAIOT Ha CHHTETHYECKHE JApeHaXHble (DHILTPHL

Tabauua 8.10. Umeomuecs B npopake apeHaxuble TPyOGnl u3 IKECTKOro
INBX c roroBuiMu ¢uabTpaMu

Tlepsblit BRITYCK QuapTpyOWuil MaTepHan ToproBoe HasBaHue
1962 CTekNIOTKAaHb Tpy6a, oGepuyras creko-
TKaHbIO
1963 Topd* @uiran
1965 IHranensHoe  BOMOKHO+ Jlyo
+akpHuJa
1967 Cruponop* Tpyba co cTupomyseMm
1968 Couaoma Tpy6a ¢  conoMeHHEM
¢uabTpOM
1970 KokocoBoe BOMOKHO Tpy6a ¢ KOKOCOBOI
o6epTKOk
1972 Hpepecas crpyxra-+co- AHT-ok**
Joma*
1973 TekcruibHBIE OTXOABI TpyGa, oGepuyrast TeK-

CTHJBHBIMH OTXOAaMHu

* IOByxcaoiinblit Guaprp.
**+ [TpOTHB OTJIOXKEHHS OXPHI.
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Ha pucyurax 8.16 g 8.17 noxazanm A‘PEE:BJI{HHE TpyCu -¢ $pRALTPA-
mu. Ecnn npw ppennpobasiy coopymennii m p pabOTAX NO CO3ZAHHIO
JAauamagTa cleAyeT CMHAATE SArPASHEHNE FPABHAHLN (WIBTPOB nece
HOM, TO PeKOMEHRYETCH NPHMENATEL ApeHaRmHbe TpyOH, obepHyTHE ro-
TOBEIMH IEHJI.I:TPBH‘.I-L

Tlpr npaesnbkofl yedaike fpenasa c (EALTPAMH He HaGlOLaeTes
saunerud apeHaxuEx TpYO. B ©Pl ymxe yiomeno cemmwe 100 san, w
hpenaxa Ha TpyD ¢ roTOBRIMH Tmrpaxu, MpHYEM HX MPHMEHeHHe
HefipEpHBHO pacmmupierca (puc. 8 18).

8.5.  JAPEHAMHBIE MY®ThI

Jpenamupe mydrT usrotosamores 8 OPC w Llsenss nns coemne-
HRA FOHYADHBIX ApeHasHHXx Tpy6. MydTe npelorepamaior cMemenue
roHuapHux apenamubx TpyG. Daaropaps  mydram  obecncunmaerca
ouenb GONBLUIAR CYMMapHAR MAOWAAb BOAOBHAYCKHHX OTBEpCTHR (Go-
aee 30 cw¥m) y npenameEx Tpy6 anmeol 33 ch.

B @PI waroroeasiores ppenawmsmie mygrw w3 [IBX u nasusaor-
o (PRKCHPYIOWHME Myframu. [lo weNanmio 3aKasuHKa WX NOCTABIRIT
€ MEHHCTHM $HALTPOM HE NONHYpeTaHa WIH 0es TAKoro PuneTpa.

Harorosamor Apenadape Mygm A8 TPY6 ¢ HOMHHATBHEM [Ha-
merpor 50 m 100 mm. Ha pucynke 819 noxasana scackpammasn Ape-
H3 H3 FOHYapHux TPYQ ¢ ApeHamubMH MydTamn,

Jpenasinue MyfTH MORHO NpUMENATh Ha Boex Nousax. B TOpn-
HEX NOYBAX OHH NPeATCTEYIOT NPOCAAKAM roHYapHex Tpyl. CHALTD

Prc. 8.19. Beacwsaoulan apewa ua TOUYAPHHX TPYG € ApeHamHuMH
MydTaMu.
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M3 MEHOMJIACTA YMEHbLUIAET ONACHOCTh BHITAJIEHHS OXPH B ApeHax. 3a
nepuoa ¢ 1967 r. no 1974 r. ynoxeHo ceuime 50 MJH. M Aper ¢ uK-
CHDYIOIIUMH MYy(QTaMH.

B onpite Ha mapuieBblx mouBax 3emsn [lnesBur-TodbinTefin mecne-
LOBANMCH THAPABIHYECKHE CBOMCTBA TOHYADHHIX JADEHAXKHBIX TPYS AJH-
HOH 33 u 50 cm c QukcHpyowuMu Mydpramu. [peHaXHBIH CTOK, mo
NaHHBIM 60 m3MepeHHH, CYLIECTBEHHO He pasjuyajcs [8.6].

8.6. APEHAYKHAS NMIMTA, OUNBTPYIOWMHA MAT

8.6.1. JipeHaxkHble U hunNbTPYIOWME NAUThI

Jperaxknele M QUILTPYIOUHE IUIHTH YKJaxbIBAIOTCST BePTHKAILHO HAJ
JpeHaKHbHIMH TPY6aMH BJOJb HAPYXKHBHIX CTE€H NOABANOB, ONOPHHX cTe-
HOK M/ BKONAHHHX B 3eMJi0 pe3depByapoB. OHH HMEIOT 3ajayy orT-
BEeCTH (UJALTPAUMOHHHE BOIbI Ge3 ymep6a no 3alaHHOMY NYTH K ape-
HaM, IpHYEM OHH MOTYT 3aMeHHTb ropasfo Gojee TsAKeJBE CJIOH rpa-
BHUSI H MEJKOTO InebHs.

JpeHaxkuele d (QHIBTPANMOHHEIE TVIHTH COCTOAT H3 INAPHKOB BCIle-
HEHHOTO CTHponopa AHaMmeTpoM 6—I12 MM, KOTOphle 3aKpellsioTcs
MPOYHO, HO B JAOCTATOYHOH Mepe 2JaCTHYHO IPH TNOMOUIH ClELnaIbHO-
ro Kies. Moryr oHm TakiKe BHIIOJHATLCS H3 NEHHCTOro NOMHCTHPOJA
C KPYNHBIMH NIYCTOTAMH,

O6a BHAA IIAT HMeIT HeCOJLIIYIO IJIOTHOCTb, MOTYT CKHMAaThCH
Ha 259 cBoero ofbeMa, a TakKe HMEIOT 4YpPEe3BBHIYAHHO BLICOKYIO BOLO-
NPOHHUAeMOCTD, Mopsizka 10-! cM/c. OHH HMEIOT pasMephl, NpHHSTHE
B toprosae, 100X75X6,5 cm miam 120X62,5X6,5 cMm. Ilocrapaswores
OHH N0 8 NUIMT B ONHOH ymakoBKe BecoM OKoJO 15 kr. ToproBme Has-
BaHWsI HX NODIpPEH H YHHADEH.

JpeHaXKHEle HJHTEL OXHOBPEMEHHO SIBJISIOTCS XODPONIMM TEILIOH30-
JSIIHOHHBIM MAaTepHAaJoOM, YTO uMeeT OGOJIBIIOe 3HAYEHHE B CTPOHTENBCT-
Be. Biaropapa HeGosboRt yaelbHOH Macce OHH YACTO HCIOJB3YIOTCA
JJI YCTPOHCTBA CaOB Ha KpblIaX, TAe MOHTHPYIOTCS TOPH3OHTANbHO.
Jnst 3aMeHH! ApeHaXXHHX (HIBTPOB 3TH INIHTHL MOTYT YCTaHABJMBAThCA
pe6pomM B npeHaXKHBle TpaHIIeH M Ha pacCTOsiHMA or 3 g0 8 M, BCIen-
CTBHE Yero YCKopsiercsl ¥ ofJeryaercsi IpOCAYHBaHHe IOBEPXHOCTHBIX
BOJ K JpeHaM.

8.6.2. MunbTpyOWME MaThbI

dunbTpyomue Mare GBUIH CO3ZaHBl AJISI 3aIIMTHL OTKOCOB K3HAJOB H
naM6. Oup uMeloT ABYXCJOHHYI0O KOHCTPYKHHMIO. BHYTpH KPYHmHO3€p-
HHCTHH OHJABTP TOMIUHHOA OKoJo 20 MM, INpeicTaBJIAKIIHA CcOOOH
rpy0yio nIJeTeHKY H3 BBLICOKONpPOUHHIX, He MOAJLAMOUIHXCHA pPAa3JoXKeHHIO
BOJIOKOH nHoJHnponmiena. HapyxHbifl, npHBapeHHEH K BHYTDEHHEMY,
MEJKHi (UABTD M3 CHHTETHYecKOH TKamd rtommuHo# 0,6—0,8 MM co-
KpalulaeT NPOHHKHOBeHHe Me/bYalINX NOuYBeHHHX uyacTHil. DuapTpylo-
mui MaT mMeeT GOJBIIYI NPOYHOCTb Ha pAasphiB M u3JoM, B Topros-
Jie OH HasblBaeTCs 3posaH. TakKe ¢uibTpylomue Marsl MOryT BEpPTH-
KaJlbHO YKJAaABBATbCS BAOAL CTEHOK  NOABANOB, dYTOOH — OTBOAHTDH
[pocayuBalUyIOCss B NOUBY BOAY K ApeHaM.
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87.  GOMALTPYIOLYME TPYEBI

Hioke npusomsTcs QuapTpyloume TPyGH M3 Kepamukn  OeroWa, a
TAKME ChelHadbne paspaboTadHkue QHABTPYIOUEe TpyOw W3 nAacr-
MEACCH.

8.7.1. [Berouusle (unLTpylOUME TPYEBI

Yie Gonee ABYX NECATHACTHA NPHMEHSIOTCA PHASTPYIOUNE TPYOH M3
MOHO3EPHHCTOTO  Getona. ONM  BHNYCKAKTCH pasiMuiEX npoduieli n
BHYTPEHHHX JAHAMETRPOE H MPHMERAWTCA B OCHOBHOM B HHEHEHCPHOM
CTPDHTE-"[‘I.»L'I’H-’E. HNpH  OC HH OTBAJIOB ropoacKoro MyCcopa H nog-
MOHUBEHHOM OpOMedHl. HX HIrOTOBAROT H3 PasOHTOr0 HA MefHHe KY-
Oukr OasansToBoro wielna (Ges noGaBKW MEcka WNH TPaBHA) H pEeMel-
Ta. Ecoi p moupe mMewnTos arpeecusiibie Boau (pH 5,5), To wapo npu-
MEHATE chelualbHEf uement. B nponamy Tpy6s  nocTymamt  nom
HAIBAHHEM MOpOSHT.

Beronnse Guibtpyiowne TPy6H ¢ nasamn u QanbllaME oTANNAIT-
Cil AOCTATOUHO BRICOKOH BOAOMPOHHBAeMOCTRIO (pHe. 8.20). Taxwe Tpy-
Ob npoxfiagHBAOTCH MPEHMYUECTBEHHD B CREUHATEHOM MECYaHo-Tpa-
eufinoM dmibTpe (oM. pasm. 7.5.1).

8.7.2. [Auipuaras tpy6a W3 KaMeHHCTOro
MarepMana
TpyGul ¢ HOMHHAMEHEME AnaMerpami of 50 1o 500 MM HMewT OT-

BEPCTHA C OMOf CTOPONH WAH O Beex cTopoH. PaccTosmmus mexiay
OTBEpCTHAMHE OT § Ao 10 em, pAuasmerp OTeepeTHs  OOHNHO  OKOJO

Puc. 8.20. Berounse $uibtpyioume Tpybu ua MOHOSCPHECTOrD GeToHa,
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10 mm*. Jlouna 'rpg'ﬁ 100, 125 m 150 cm. CroficTea MaTepHanrs o na-
paMeTpl THX TPYD COOTBETCTBYIOT MapaMeTpaM H cBOACTRAM MAaTepHa-
0B COHNHEX INA3YPOBAHHHEX KepaMmuuecknx TpYD ¢ mydramm, npame-
HAeMEX [AA HKAHAJHIAUHH.

lpenaxuue BOAH NOCTYNawT B TPYOY uepes otBepcrun. JIWpuaTHe
TpyObl yXe A&BHO C YCMeXoM APHMEeRAIOTCA B HEMEHEPHOM CTPOHTENb-
CTBe ﬂ% eugon. Mx obwudo yenaaueawT B rpaemiinudl gunetp (oM.
pazn. 7.5).

8.7.3. D@unetpyoume TpyEGsl H3 NRacTmace

dumeTpylomme TpYGW HITOTOBAMOTCH H3 Mectkoro I1BX u mectroro
noqmsTIAeHa (cM. pasn. B.2). Our BMewnt Tyn#edeofpassoe cedeHHe ©
raagkoit nopowsofl Ges pogoenyckHEX oTeepernfl. Bepxussm wacTh Tpy-

TaGmuua 8.11. PuasTpyoune Tpylhl W3 NAACTMACC, HMEWLHECH

E Npopame
Cfoaianenne MaTtepnan Bunpcm:::! AR
Payapums NMBX mectruit 80, 100, 150
Crponnact I3 » 80, 100, 1£0, 250
Crpazin MBX = 80, 100, 120, 250

Gu cnalmena rodpuposkofi (puc. 8.21). Ilpopesn pacfofoxers B ray-
Gume I‘Dﬂﬁlil-uﬂﬂ"ﬂ‘li NepnenauEyJIApHe K OCH TPy H B IAXMATHOM
nopazke. Ulupana npopeseft cocrasaser 0,8 mm, pamma — 13—17 M,
TakuM obpasoM, CYMMapHan RACMALL BOMOBNMYCKHEX OTBRCPCTHA cOCTAB-
ager  Ooqdee 50 cwmPnor. M. Tpyle  HMIreTOBAAWTCR  CTAHAAPT-
Hoft AaMHE no 5 M OHH Q0JMHE A <
oteeqaTe Tpebomannam. IlamaTtkn
o oCYLUeHHH AOPOr, H3fanHofl He-
CAENCBATENLCEEM  OOUICCTROM MO
mopomuoMy peny B Keanne

B raGnnue 811 npusogaTcs
obzopHLE NaHAEE Do 3STHM MaTe-
puanau.

Pue. 821, Tynneneobpasuan $uanT-
pyias TpyGa ua mecthoro TBX
€ raankoR BHYTpenHel  monomeoh
H3 CHPOIIACTA,

* Camukom Gosbuioe  oTsep-
crie. — Npam. nep,



Pre. 822, [lpenam#oe ycTee AR
EOIEKTOpA B3 OGeTOHA C© penwerda-
THM knanasom [7.23].

8.8. YCTbA. COEAMHMTENEHBLIE TPYEBI

SipderTuenocts TpyOuatoro apenama pemaiowuM  obpazoMm  3aBucHT
of pafoTh ero YoTkA H  TOYEK MNOAKMOYEHHA  BCACHBAWIIMK  ApEl.
B npopawe HwmeoTcs MmuOrouncnerude (aconnbie perans. Jlpenaxnbe
yeTen OOHNHO HIrOTOBAANOTCH B3 OGetoxa (pue. 8.22), wepamurn niIn
w3 [IBX (pmc. 8.23) ¢ nomuuaieAeM gramerpoM ot 50 po 200 muM;
ONHEE poassa Guth ne smewee 100 cwm. [lpe amamerpe 100 Mm » Go-
Jee, corfacko crangapry $PL DIN 1185 (auer 3), TpelywTcs noaBHE-
HHe pellleTKH H3  KOPo3moHHOYCTOfuHBOrO mMatepuana  (paccTomie
MEXIY MPYTHAME PENIETEH He Menee 5 MM), OpHueM CYyHeHHe BOAO-
NPOMyCKHOTQ OTBEPCTHA  AGJNKHO  KOMOEHCHPOBATLCA  paciiipernes
yeTheBoro yuactka (cM. puc. 8.22). [pemamuoe yeThe He AOMKHO BH-
XOAHT B BONCNPHEMHME, 8 TAKMe He AOMMNO npomepsats, OTeock B
OHO YUACTHA, NPHMHEAWMEro K JpeHaXHOMY YCTbW, QOMMHE OuTh 3a-
LWIKIEHE OT 3JpO3HH Kamennofl knagkofi, oTmocTEof Oytom ®H T. M.

Jins samuTH oTkocop B Offeryenns SECOAYATAUMM KaHalop B MO-
cAenHee BpeMA DPHMEHRIOTCA Tak unaswBaeMue gapryes ms [TBX.

BeEX BHICE [peHaMHEX TPY0 BHNYCKAITCH COEAHHHTEIbHEE

thaconnue wacty ([-obpaznan Mydra win TpyGa, My(Ta C OTBEpPCTHEM
noc .EJ.II;:E, TEK i:asunae:;afr EpecToBrHa, H Ap.). Ocobenno 60.!!1;110&
BH BCOHHWX AeTa’teff A48 rofpHpoBAHHBIX AMHEE TRpYD H3
MIBX' (prc. 8.24 u 825). d i

Ha pucynkax 824 n 820 noxasank BOIMOMCHOCTH KOMOHUHPOBAHHA
OpeHamiux TpyO ¢ coeQMHHTENbHEMH MydTaMmu. [-obpasnee MyQTH
HIrOTOBNAKTCA ANA ApeHasHEx TpyD awamerpom 100 MM n Gonee.

JIas  aamutH oOTHEOCOR KaMa-
AOB OT SPOHH B MCCTEX  YCTHEB
npen BMecTo  o0wMHON  OTMOCTEH
pazpaboTana creuMANBHAR 3AlHT-
HafA NJHTA HE MJACTMACCH, e Ha-
pYsxuue pazmepu 8585 cm, mac-
ca okoso 9 gr. [lawmrta Jerxo nofg-
TOHAETCA E PasHWM paiMepaM jpe-
HAMHHEX Tpy0G H KPenHTCR no Bep-
THEANBHO pECTOIOKERHON OKaHTOR-
Ke KpoMoK. B MmecTax npuMmukanns
K OfepHOBKE KPas NJAHTH SABOAAT-
cAl MOL AEepH,

A e o = ﬁ,-]- i

Pue. 823, JlperedHOe YCThe M3
oboucsernol ruau w [TBX.




Puc. 8.24. lonvaphue coeAMHHTENbHEE (Qacounne wactu (AHp-
garan 0 [-ocOpasnan cOSAHHHTENEHAR TPYGh).

Puc. 825, Coennuutedbiibie NOIMBHHHAXAOPHANEE TPYGH.



8.9. APEHAXHLIE KONOALbI

Cornacro cranaapty ®PT DIN 1185 (smer 3), pasnuualoT ApeHakHbE
H KOHTPOJDLHBIE KOJOAUHN C WIOYJIOBHTENAMH H 0e3 HHX, a Takxke nepe-
NajHeEC KOJMOLUb. Bce KOMOAUH HeoOXOZMMO 3aKJaABBATh HA IIyGHHY,
npesHAILY0 rayCuity npoMmepsanus rpynra. TOMIHHA CTCHOK H pas-
MCpH (yHIaMENTOB AOJIKHE ObeciieynBaTh YCTOMYHBOCTb COOPYXKEHHS.
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Pyc. 8.26. Pasiwinble ApeHaxupic KOJMOAUB H3 OeTOHHHX Tpy6
[7.23]:
a — OPCHAXKHLIA Kosofel; § — KOHTPOJbHBLIR KOJOACL; 8 — KOHTPO.IbHbII KOJO-
Aely ¢ HJAO0YJIOBHTCIEM; 1 — IIOKpLBITHE, BblGHpaEMOE COTJTaCcHO HODMATHBAaM; 2 —
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Puc. 8.27. Ipenaxnwit nepenazn [7.23].
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Kpuilka KoJOAlla NOMKHA BHAEPXKHBATL OOMUHBE HArpy3ku H IJOTHO
sakpuBarbesi. IIpn cTpoHTENbCTBE JPEHAXHHIX KOJOALEB lefecoo6pasHo
npuMensTh c6opHHe craHAapTHHe GeToHHHe sjaeMeHTH (puc. 8.26).

BuyrpelHHH AHAMeTp JPEHAXKHOTO KOJOALA JAOJkKeH OHTh He Me-
Hee 50 cM (cM. puc. 8.26, a). Kosonen nonxeH HMeTh 3eMJISTHOe NOKDH-
THe TOJIHHOH He McHee 50 cMm. JlpeHaXKHHIe KOJOALL OTMEYalOT HA
MEeCTHOCTH, YTOGH HX MOXHO ORLIO Jierko HaHTH.

KounTposbunit kosonel, 6e3 maoynosureds (cm. pHc. 8.26,6) noa-
JKeH HMeThb BHYTpeHHHH nmaverp He MeHee 80 cM. KoHTpoabHHHA KoJO-
Jell C HJOYJOBHTeJeM HMeeT BHYTpeHHHHR anaMerp He Menee 100 cM H
cHalxaercss BHYTDH /1a30BHIMH ckobamM. Branaiomue B Kolojgel H
BHXOJfilllHe M3 Hero TpyOW pacmonaraloT Ha OJHHAKOBOH BmicoTe. [IHO
KoJoaua NOoMKHO OuHTh He MeHee 30 cm  raybxe aua Tpy6 (cMm.
puc. 8.26,8).

Ha pucynke 827 nokasaHel 1Ba KOJOALA-NCpeNnajga AJs KOJJIeKTO-
pa c pasHoit BmIcOTOit mepemana. IloaknioueHne BuXoAsme#d Tpy6H
JOJIM(HO BHIIONHATBCA OCOOEHHO TINATeabHO, YTOGH He AOMYCTHTh BHI-
MHBAaHHS [IOYBH H 3PO3HH.
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9. CTPOMTENIbLCTBO APEHAXA

Pa6Gora nperaxa B 0GoJbIIOH CTCHCHH 3ABHCHT OT TINATEJbIOCTH CO-
CTaBJIEHHS IPOEKTa H TepPeHEeCCHHS ero Ha MeCTHOCTh, JTO OCOGEHHO
BaXHO IPH CTPOHTEJLCTBC JAPCHA’Ka HA pPAaBUHHHLIX, O6e3YKJOHHHIX
TEPPUTOPHSAK. :

Coraacso TlpaBuiaM BHINOJHCHHS IOJPAAHO-CTPOHTETbHEIX paGoT
(crangapr ®PIr DIN 18300) ma ppeHaxiibie M NOA3€MHO-CTPOUTEIbHEIE
paboTel, IpeiycMaTpUBaeTcst ABYXJCTHAs rapadTHs.  ODdQexkTHBHOCTD
BBLINIOJIHEHHBIX JPEHaKHLIX MEPONPUATHHA CYIIECTBCHIIO 3aBHCHT OT BJaX-
HOCTH MOYBH, A TakXe OT IIOTOAHHX YCJAOBH{ B NepPHOJ CTPOHTEJbLHHX
pabor, 4TO HCOAHOKpATHO OTMedaercs B craunapre ®OPI DIN 1185
(qmeret 1 1 3).

KauecTBo apenaxubix paloT NMOJHOCTBIO 3aBHCHT OT A06DOCOBECT-
HOCTH NOADPAJAYHKA, TaK KaK IOKDHITHIi MeTPOBHIM CJOCM TIpYHTAa Ape-
HaX CKPHIT OT HallUX TJas.

ITostomy ApeHaxknble paGoTH C/leAyeT MIOPYYaTb TOJILKO XOPOLIO
3apCKOMEHJ0BaBIUHM ceGst LIpeANPHATHAM, HMEIOIUM CICUHAJIbHO 06Y-
UCHHBIC KaJiphl.

Ilepenaua nmonpsina Ha CTPOHTCJBLCTBO APEHAXa PeryJupyercs cie-
IHAJbHLIMH NpPaBHJIaMH IO HOAPSAHO-CTPOHTEJBHHIM paboraM — cTaH-
papr OPT DIN 18308 (mpenaxknnie pabOTH), a NPOH3BOACTBO pPaGoT
uanoxeno B DIN 1185 (auer 3). Ob6a cranpapra sasasiiotcs ofuiefl
4acTbIo A0roBopa. BoJbIIHHCTBO IpeHaXKHHX mpeanpuHuMarenef 8 ®PT
obbenunuiauch B 1979 r. B CoolIuecTBO O BHICOKOK2UCCTBEHHOMY BHI-
HoJHen#o  aApedaxkHpix pabot u pouin B CoolINecTBO HO NPOH3BOLCT-
By KauecTBeHHHIX IMOKHX apedaXunx TpyO. Opnako 3ToT Ipolecc ele
He 3aBCpIUEH.

MoxHO TpPEeANONOKHAT, YTO B JalbHeHlleM ApeHaXHbe pabors Gy-
AYT BHIIOJHSTLCA TOJMbKO MCXAHH3MaMH.

9.1. COCTOSHME NOU4BLI B MEPMON
CTPOMTENLCTBA APEHAXKA

B mpeamaymux raaBax KHHIH NOAYepKHBAaJdach BaXHas poJb CTPYK-
TYphl MOYBH MpH HPOBEACHHH BCEX JAPEHaXHHX paboT.

B nosov uspadum crangapra ®PI DIN 1185 (amer 1) uerko yka-
3ano, YTO BCC JApeHaXHule paloTnl HaNo BHINOJHATL TOJNBKO B CYXOH
nouse. Jluer 3 crannapra, pasmen  «McmoaHeHme» IpeaNuCHBaeT:
«CTpOHTeNbCTBO JpeHAXKa CJeAyeT OTJOMHTb HJH IPepBaTb, eciI TIPH
CHJLHOM YBJAXIUCHHH HOYBH ¢ JaOHJbHOM CTPYKTYpOH B pe3yabTare
IBHXeHHs CTPOMTEJbHOH TEXNHKH paspymacTcs CTPYKTypa, a OpH pas-
paboTKe TpaHefi Mo4YBA pa3Ma3biBAeTCsi IO HX CTeHKaM».

Kaxnomy arpoHoMy H3BeCcTHO, 4T0 06paboTka MOYBH 3ABHCHT OT
ee CBOHCTB H DNpeXJie BCero OT ee BJAXHOCTH. TakXKe uHeHepy, 3a-
HHMAIOLICMYCSl CTPOHTEJLCTBOM, HanpuMep, AOPOr H 3HAKOMOMY ¢ Me-
XaHHKOM TPYHTOB, XOPOWIO H3BECTHH 3TH 3ABHCHMOCTH. TaKHe No3Ha-
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Puc. 9.1, CeoflcTBa CBA3aHHLIX TOYB B 3aBHCUMOCTH OT HX
BAAAHOCTY H BO3MOMKHOCTH IPUMCHCHHSA ApeHaXIbIX Ma-
mui (1o neony6JanKoBanubiM MaTepradaav mpod. X. Kynr-
ue).

HHR1 HeoGXO/lMBl TAaKXe HHXKeHepaM, TeXHHKAM H MacTepaM, 3aHATHM
B /IPEHAXKHOM CTPOHUTEIbLCTHE.

CsoiicTBa cBH3HBHIX NOYB M3MCHSIOTCH B 3ABHCHMOCTH OT HX BJaX-
HoctH (puc. 9.1).

Iog koHchcTeuuHell 1TOYBBH MOHHMAIOT e¢ CONpOTHBJeHHC jedop-
MauUaM, BbI3bIBAEMBIM CHJIAMH Korcaun M aire3umu. [Ipu stoM Baxuyio
pPOab HrpaeT COAepXKaHHC B MOUBE [JHHHCTLIX YacTHI, BOAW M 4acTHY-
Lo rymyca. CooTHollenue BHpaxacrest GpopMysoi:

Ky = W;— W):(W; —W,),
rie Ko — K03 @uIHeHT, XapakTepHU3YOWIHH cOCTOAHHE NOYBH; W —
tdaxtuyeckoe copep¥kande Boau, Y Macch; W, — colepxanne BOIH
B NouBe, COOTBETCTBYIONIEC I[pefiefly CMOCOGHOCTH ee CKaTWIBATBCS B

wHyp; W;— comepXaHHe BOAW B IIOYBE, COOTBETCTBYIOLlce Npeneny
TEKy4eCTH.
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Hecymas cnoco6HOCTb CBS3HOH NOYBH H MPHTORHOCTH e¢ A/ 06-
paGOTKH CeNbCKOXO3ANCTBEHHBIMH OPYAHSIMH, a TakKxe NI NPOBELEHHS
ADEHAXKHHX PAGOT ONpeleANTCH BJAaXKHOCTHIO noyBH. Ilpepenbiuie
3HAUEHHS COCTOSHHS NOYBL NPHBeLeHH B HMXKHeH uacTu pucynka 9.1

Ecam HeT naGoOpaTOPHEIX JAHHHX O BJIXHOCTH TOYBH, TO MpakK-
THK AOJ/KeH yMeTh BHOMpAaTh BpeMsi I/ Hayasa JpeHaXdnx pabor
BH3YaJbHO (N0 packaTHBAHHIO NOYBH B PYKE).

9.2. JAPEHAMHBIE MALLIMHBGI

KonctpynpoBane MallmH JJsA Tpy6uatoro jpeHaxa Hauaaoch MpH-
MepHo 35 sgeT Hazaj. [lepBele MaWuMHH NpelHa3HAUaJMCh JHAUWb L1
puieMKH rpyuTta. IloAroToBKa M paspaBHHBaHHe AHA JAPEHAXHRIX TpaH-
Weft B yKJAaAka APCHAXHWX Tpy6 BHIOMHAMHCH Bpyunylo. Ha pueyike
9.2 npuseneHsl pasJMuHHe THIOH PaboOuYHX OPraHOB APEHaXHHIX MAIlMH,

U3 MHOroOYHCJAEHHHX MAaliHMH, HCNOJMB3YeMHX N/ H3BJEYCHHS TpyH-
Ta u3 paspabarbiBaeMbiX TpaHiled, nauOoJnilec paclpocTpaHeHHe IIo-
Ayuunn, Haumnas ¢ 1960 r., npenaxuas Maumua c pabouHM OPTaHOM
B BHie (pesepHoft LeNH H MpeAHasHayeHHHHA Mas DaGOTH Ha Kame-
HHCTHX TOPHHX IIOYBAX OJHOKOBIUOBHI 3KCKaBATOP.

C 1968 r. mpuMensicrcs OecTpamuleifiHas JpeHaXHas MallHHA™,
npeiHasHaucHHass AJsi pOBHOK MecTHOCTH. llepBHe ONHITHHE MAIUHHH

Puc. 9.2. Cxemnl paGoynx opraluoB pas/H4ILIX APEHAMKULIX MAaLIHH:

a — KoJecHuIi paGounit opraH TpaHnleidHoro KaHaBoKollaTessd; 6 — AucKosas ¢pe-
3a; 8 — CKpecOKOBOe KOJCCO; @ — MHOrOKOBIUOBLI HenHoft paGounii oprad; d — uen-
Holi paGouuit oprau dpesepHOTO THIlA; € -— CKpCOKOBLIT IienHoil padouuil oprasd;
% — 3KCKaBATOPHLIf KOBIU; 3 — IUHCKOBbI! paGouHil opran; # — gpeHaskueill mayr.

* B cranpapre OPT DIN 1185 omucmBacress GecrpainllieAHHR
TpyOuaThit ApeHax, HIH TpyOuaTwlf ApeHa)k, yKJaJALBaeMHH B TOYBY
6e3 poITbA TpaHmei. JJaa Toro 4TOGH cro He CMeIIHBATh ¢ GecTpyO-
4aThHM HJY TAK HA3BIBACMHEIM KPOTOBBIM, HJH 3€MJANBIM, ApCHAXKeM,
Jajee HCIOJNb3YIOTCA TepMHHE «OecTpallucinblit TpyOuaTHi ppeHax»
u «becTpaHinefinasg ApeHAXKHAH MALLMHAY,
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Puc. 9.3. CucreMa KOHTDOJS YKJIOHa H HanpapJcHUS XO0Aa Jpenax-
. MBIX MaUIHH.

9Toro tTHOa HcnbThBajdHch, B 1960 r. [9.2]. Huxe onucesaortcs sru

" ApeHaKHbLe MallAHLL
Jns mpaBuJAbHOrO ABUXCHAS JIPEHaXHBIX MamliH IIpe;BaplTe.iblo

% paccTaBMIOT HANPABAIONIHE PCHKH YIIH BeXH.

B Perysnpopaiie rayGHHH TPAHIICH TAKXKC 33ABHCHT OT CKOPOCTH

® pBrxkenust paGoTaloliedl NPeHAXHOH Malluubl W OT YyBCTBHTCILHOCTH

}perynupylomcro yerporicrBa, [oapobno o6 atou cM. B pasicnc 9.84,

5 KoHTpoas yKJAoHZ INIpH YKJaiKe /[peHa)a OCYLIECTBJISETCH OIHHM

% M3 cJefyloluX yeThpex crocobos.

3 PyuHoe ynpaB/edHe C NOMOIUBIO BH3HPHOro ycrpoucrsa—cav{mﬂ

“mpoctofi cnoco6. OH uale Beero NPUMENAETCH B COUCTANHH C CHCTCMOM
yupasjendsi paGouHM oprasoM JlpenaxxkHoil Mauwmue. Ha Mecraoctn
¢ uutepsanavMun 20—40 m (B 3aBMCHMOCTH OT AanbHOCTH o630pa) ye-
TaHABJUBAIOT BU3HPHBIE IUTAHTH ¢ INEPECTABASEMBIMH 1O  BepTHKAJH
HHBC/HDILIMH KDCCTAaMH, IO KOTOPHIM BOLHTC/Ib HANPABSCT IBHXEHHE

- ApeHaxHOH MawuHH (pHc. 9.3).

HajexHo paboTaeT NOJHOCTBbIO ABTOMATHYECKoe CJesliee ycTpoi-
crBo. Bjoabp pazpaGaruiBaeMoil [ApeHaXHOH TpadiueH NATATHBAIOT NIPO-

" BOJIOUHHIE TpPOC, KOTOPLIf HHBEJNHPYIOT B COOTEETCTBHH C TNPOCKTHHIM

- YKJONOM AHa TpaHilcH. Buaka caeasilero ycTpofictBa IepeacT HM-

OYJLCH € HHBEJHPIOrO TpPOCAa Ha 3JEKTPOMATHHTHHA npubop ympas-

JeHHs APeHaXKHOR Mauniqoii.

IIpH KOPOTKOBONHOBOM pPAAMOYNPABJEHUH 3a JPCHAXKHOH MallH-
HOlt ycTanaBJ MBalOT NHUBEJIHPILIA annapar, Ha KOTOpH  mepenaertcs
- Tpebycvulit ykaon apenaxa. IlocpecTROM HHBEIHPHOro ainapara KoliT-
. posiep MOCTORHHO TPOBepsicT 3ardyb.lenye pabouero opraHa ApPCHaXHOH

MAIIHHL, CHaGKEHNOro BHU3UPHON MeTKoll. YmpasiaeHne 3arayb.eHueM
paGovcro oprana OCyINIeCTBJSCTCA 4CPe3 KOPOTKOBOJHOBHIA pajHomepe-

JAaTYHK.

CaMoe cospeMenlioe YCTPOHCTBO /S ynpaBJjeHHs ApelaXKHOH Ma-

. LIMHO# OCHOBAHO Ha HCIO.JIH3OBANMI CBETOBBIX Jyyeii.

‘ PaspaGorannoe B CIA aBromaruueckoe pery JHPOBAHHE BEICOTH
(ray6unp) pabotero oprana npH NnOMOINH J1a3ePHOR TEXHHKH y Apenax-
HBIX Mamui, [JalHPOBILHKOB H T. I TMOJdYYHJIO INHPOKOC pacrnpocTpade-
HHC B 3amajuof Espouie, ocobeltHo Ha papnuHHBIX TCppHTOpHSX B Hu-
zepaaHaax, Anrann, ®panunu, OPT,

Jlazepuas cHcTeMa COCTOHT M3 JRYX [J2BHBIX KOMIIOHEHTOB:
~— MACCHBHOrO TOYNOrO TCPeJaTYHKa (HA TPCHOXHOM IITATHBE) C Bpa-

; I@IOMHUMCR Ja3¢PHLIM JIYUOM;

¢ — TpHeMHHKa (ua MauTe CTPOHTEJNBHOH MAIUMHE), KOTOPHIE BOCIpH-

" HHMaeT IJIOCKOCTb OTCUera Ja3epHOro Jyya M €ro CHrHaJjel Hepenaer

 Yepe3 00K yNpPaBJEHHS HA THAPABJHKY MALIHHH.
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[Ipuunun paGoTH: MCXaHH3M CcHaGXeH reJiHeBO-HEOHOBHM JasepoM
¢ mmuuoit BogHH 623,8 mM, uTo coorBercrTByer 6328 A. Ilepenartumk,
KaK Masik, OCHJaeT Bpallalomuiics JasepHuit ayd. OGpasyemas nasep-
HHIM JTYU4OM IJIOCKOCTb oTcdera (6a3oBas NJAOCKOCTb) NHAMeTPOM OKOJO
600 M pacmosoxena Ha BhicoTe Gosee 2,5 M Hajl MECTHOCTBIO H MOXeT
6uTh ycTaHOBJieHAa Ha ykjoum 100 8°. B rpaxaaHCKOM CTpOHTENbCTBE H
(YHIaMEHTOCTPOCHHH Ja3epHas CHCTEMa MOXeT YCTaHaBJHBATbeA BRp-
THKAJbHO [JI UeJied H3MepeHHd IJyOHH H NpOBEUIHBAHMSA JIHHHHA, Ha-
npuMep NpH 3a0uUBKe LINYHTOBHX CTEHOK H T. I

@D0oTO3IEKTPOHHBIH TNPHEMHHK, KOTOPHI BOCHpHHHMact 6a30BYi0
IJIOCKOCTb J1a3epHOrO Jy4a, C BBICOKOH TOUHOCTBIO ABTOMATHYECKH YII-
paBJsieT THApaBJHKOH paboucro oprama, HampuMep JApeHAaHOH UeMH
HJIH TAYTa, 3eMJASHOro CTpPyra HJAH Kosiia. 3arfybieHne pabouero op-
TaHa KOpPEKTHPYETCsi He3aBHCHMO OT Pa3HHIE B BHCOTHLIX OTMeTKaX Ha
NOBepXHOCTH 3eMJH. Jlasi 3TOro sseMenTH NPHEMHHKA JOJXHH MOH-
THPOBATLCH REPTHKAILHO Haj paGoyHM opranoM. DJeKTPOHHOe aBTO-
MaTHYCCKOe YCTPOMCTBO YIepKHBACT IepeiaTidKk B 3afaHHOM IOJOXKe-
HHH.

Ecnu nasepHast cHCTeMa BBIXOZHT M3 TOPH3OHTAJLHOrO IOJOXKe-
HHA (DaBHOBECHsi), TO Ja3epHbH JyY OTKMAIOYACTCA JO TexX IOp, MOKa
npuGop He cOanaHCHpyeTcsi CHOBA.

Boautens cnesHT 3a IpoueccaMH BKJIOYEHHS IO 3aropaHAl LipeT-
HHIX KOHTPOJIbHBIX Jamn. CKOpPOCTh BpallleHHA Ja3epHOrO Jyd4a MOXKHO
peryauponats. KOHTPOsb BHICOTH OCYIIECTBJASETCH 5 pas B CEKYHAY.

IIpn  novomu pomosuutesnbHoro npubopa Ha ApeuakKHON MalluHe,
KOTOPHH aBTOMATHUYCCKH H3MepseT ANHHY YJAOXKeHHBIX TPy6, MOXKIo
H3MEHATh yroJ yKJoHa mo Tpacce (puc. 9.4).

TexHuUCCKHE JlaHHBlE:

JMalNbHOCTh NeficTBHA Jasepuoro Jayda — 300 m
npefeNisl yCTAaHOBKH YKJoHa ot —10 mo +-20%
TOYHOCTBL ycTanosku — 0,005%

Jlasepusie cucteMBl HeGONMBIIOA MOIIHOCTH (rpaHHuubie 3HAYeHHs
<5 MB/cM? pas pacctosinnfi meHbme 1400 M) nomyumieHsl AJs CTPOH-
TeNbHHX MJIOMALOK aleJISIHOHHBIMH TOBADHILECTBAMH IO HECYACTHHIM
caydasMm. Ilpn sToM HeoOXOJHMO PYKOBOACTBOBATbCsS HpEANHCANHAMU
Mo INpefylpexAeHHI0 HecuacTHHX ciyuaeB (OGbenunenue mnpodeccHo-
HaJblLIX CTPAXOBBIX TOBApDHIUeCTB, 98).

JlasepHas cuHCTeMa 3HAYHTEJBHO COKpallaeT HOJATOTOBHTEJNBHOE
BpeMsi Ha CTPOHTEJbHOH MJOLIajKe, TaK KaK NPH HeH MOXKHO OTKa3aTb-
C OT YCTAaHOBKHM Ha MCCTHOCTH YCJOBHBLIX 3HAKOB HJH HaTsXKeHHS HpO-
BOJIOKH. TOUHOCTh BHINOJIHEHHA YKJIOHZ INPH HCHONB3OBAHHH Jla3epHOfl
CHCTeMHl 3HAUMTE/LHO MNOBHIIIAETCS MO CPAaBHEHHIO ¢ ADYTHMH CHCTe-
MaMH, TaK Kak JlazepHas TexXHHKa palboraer GecmepeGoiio ¥ ropasgo
TOUHee, YeM YesJOBEYeCKHA IJa3, NMOCKOJbKY OHA He NMOAAAaeTc BO3ACH-
CTBHIO NOrO/HBIX YyCnOBHi (cosHNE, NOXK/sA, BeTpa, TyMmama), a TaKXe
yeranoctH. OcofeHHo ana GecTpadiuefiHoN ykmaiku TpylGuaToro jpeHa-
XKa (C mOMOWbI0 APeHaXKHOTo IJIyra) ymnpasjeHHe NOCDCICTBOM Jalep-
HOM TeXHHKH SNBJseTCs IIAaroM BIepel, NOCKOJbKY B JaHHOM cjydae
MOXKeT XOpOIlO HCIIOJb30BaThCs paboyast CKOPOCTB.

YpoBelib gHa JpeHaXKHOH TPAHIIEH DEryAHPYeTCs aBTOMATHUECKH
€ MOMOLIBIO J1a3epa, HCKJIKYas BMeIlaTeNbCTBO HECOBEPUICHHHIX OPraHoOB
YYBCTB 4cJOBeKa. JTOT clmocob fosKeH cnie NMPOHTH NMPOBEPKY B TsXKe-
JHX YCMOBHAX CTPOMTEIBHHIX IJOMAAoK. KOHTpOJbHHE HCIBITaHHSA
3TOro cmoco6a emic He 3akoHueHH [9.3].
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0,15% 060% 0,30%

Puc. 9.4. AproMarHueckoe YINpaBJeHHe BHICOTOI (BKJIOuaf H3MeHelHe
YKJOHA) € NMOMOLWBIO JIa3ePHOH CHCTEMHL.

Bce npubophl 171s ynpabyleHHsi 3ariybJeHdeM MOTYT IPHMCHAThHCS
Ha MallHHaX, KOTOphle YKJAafHBalOT JpeHaXHue TPYOH ¢ paspaboTKoit
TpaHwe w1 OecTpanmeiiHuM cOocoboM.

9.3. TPYBYATbIA APEHAX

9.3.1. peHaxHble mawiuHbl, pa3pabartsizatomxe
TpaHuien

IlpuMensieMple B HacTosllce BpeMs (ppescpHO-lellHbe jpena)<Hee Ma-
HIHHEL A5 aspaboTku TpaHUled M YKJIAAKH /JADCHaXHHX TPy
(puc. 9.5-9.7? CKOHCTPYHPOBAHEl HA OCHOBAaHHH ONBITA, MaKOIMJCHHOIQG
B TCUCHHE MHOTMX JeCATHJETHA. DTH MallHHHK pa3pabaTHBalOT TPaH-
Hie¥  COTIacHO NPOeKTy (Nno TAYGHHE M YKJOHY) H OAHOBPEMeHHO
YKNaAWBaOT TOHUapHHeE HJH IUIacTMaccoBHe ppeHaxHHe TpyOH (c
06beMHEM  GUILTPOM uim Gea Hero), GUILTPYIOIIME MaTH  HJIH
GUALTpYIONMA MaTepHad. DTH MAIIHHH MOryT ObHITh 0G0OPYAOBaHH IlHe-
KOBHMH paGouMMM OpraHaMmH AJst 3acHIKu TpaHilelr (puc. 9.10).

CoBpemeHHHe (pesepHo-leNHHe APeHaXHHE MAIIHHH O6CHyXKHUBa-
10Tcsi B OOJBLIIMHCTBE c/yyaes OJHHM deJoBekoM. [mapocraTHuecKH#
TpHBOR [IJs KaxJOf ryceHHUH I03BOJI€T paboTaTh NpH CKOPOCTAX
nopaaka 200—2000 wm/u. BoiHocHas crpefla 3emJepoiiHoro paGodero
oprana ¢ (pesepHOi Uembio ¥ AtiHKOM TPyGoyknanuuka oGOpyAOBaHA
YCTPOHCTBOM AJsl THAPABJHUECKOrO NMOAbEMa H ONyCKauHs. YIpasje-
HHe 3aray6senHeM pabouero opraHa ocyllecTBJsiercs BOjHTeNleM HIR
ABTOMAaTHYCCKH,

B 3aBHCHMOCTH OT THNA Maliyifbl H €e MOIIHOCTH MaKCHMaJjbHasa
pabouast ray6HHa Moxer mocturaTh 1,6—2,5 M.

ITockonbky APCHaXKIBHeE MALIHHB ¢ (Ppe3cpHONl LENMb0 HMEIOT ryce-
HUYHBHIH XOJ, TO AaBJjeHHe, OKa3LiBacMOe HMH Ha IOUBY, COCTaBJsfeT
scero auib 0,2—0,3 krc/cm? J{peHaxHble MAaIlIHHH C NHeBMAaTHIECKHMH
IIHHAMH TIpH CyXO# mouBe 006.137al0T pAAOM APCHMYIICCTB (/aBJeHHE
Ha mousy 6GoJee 1 krc/cm?),

®pesepuue HenH paboralor noj yraoM okono 40° Ilas 6oxosoro
HepeMeUIeHHst TPYHTa CJyXKaT [IHeKOBble TPAHCHOPTCpPBI, a2 HaBeCHHE
ckpeOKH — AJI 3aCHIIKH YJOMKEeHHHX [peHaXkHHX TPY6 MOYBOH Bepx-
Hero cJjofl, o6najamollero ycToHYHMBO# CTpyKTypoit (Tabn. 9.1).
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Puc. 9.5, Jpenamnan mawnna ¢upss <Hoes» ¢ dpesepuo-ueniEM pa-
GoHM OpraHoM,

Pre. 9.6, [lperamHan MawnHa ¢H|-:rmu «Barth» ¢ gpesepuo-uennuM pa-
GOUMM OPranoM Ha TPAKTOPE CO BCEMH BEAYLIHMH KOJECAMH,



Puc. 97. Jpenamuas mawpna Gupuu <Eberhardi» ¢ ¢pesepno-uen-
HHM pabouuM opraHoM B pafiore. -

Prc. 9.8. dpezepHull TPAHWesKONATETs HA TATAYe €YHHMOrs.
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Tabama 9.1. Texnnaueckne X4PAKTEPHCTHER H3BECTHHX (pesepHO-RENHLX
Rpenaxnuux Maimmud [9.6 ¢ noGasneHHsMu]

5 PaGounit
é. s " HaBnenne _ngw
dnrpua E §= o Ha IPYHT, s . 5 E-
= cul| a xrfcm2’ = 538
g EE 1S5] 8 £ | 258
~ e (%3] = E} 230
«Apparaten- F-80 6 I 10,5 0,23—0,29 2329 210
en Ketelfab- S-90 115 r 11,5 0,23—0,28 23—28 180
riek, BV», S-100 134 r 12,5 0,26—0,29- 14—45 180
«Drainmas-  S-110 168 r 14,5 0,23—0,28 14—45 180
ter», T'yc V-90 115 I 14,5 0,28 18—50 300
(Hunepaan-  V-100 134 I' 14,5 0,28 18—50 300
JH) V-110 168 I 16.0 0,28 14—50 300
«D. Barth & K-140N¢ 50—8 I' 7,5 0,24 23—30 160
Zn., BV», K-140N £50~94 I 7,5 0,23—0,36 22—30 160
I'paBenneen K-170N 124 r 12 0.29 23 185
(Hunepaaunm) K-200 144 r 17 0,28 23 220
«Draintie BV», D-16 97 F 10,5 0,25 22-35 170
Tunn (Hu- D-18 104 r 13,5 0,25 2235 200
AepJaHinl) D-20 144 r 16,5 0,25 2235 250
D-30 144 r 23 0,29-0,46 30—60 325
«Gebr. Eber- GFP-3 111 r 10,5 0,19 28 160
hardts, D-790, Crhennajntoe o6opynoBanune 40 260
YaeM na Jlynae
«Klaus-Gerd «Opencp» 48 I1 5,5 — 24—60 160
Hoesy>, «Cynep» r 7,1 0,2 2445 180
D-2906, Bap- «Turaut> 124 IT 12,0 — 2445 250
nenGypr » 134 r 12,5 0.26 24—45 250
«Cynep- 160 r 14,5 0,26 24—45 300
Turaar»
«Howard Rota- Mapka 67 r 8,6 0,34 18—23 170

vator & Co. «V»
Ltd., Becr Fop-
nou (AHrnusi)

«Steenbergen», ESL-175 107 r 13,5 0.29 15—30 175
<Holland- ESL-210 107 r 13,7 0,29 2035 210
drain», Kaa- ESL-170 107 r 14 0,39 18—30 175
acpaans (Hu- GSL-P120 134 r 19 0.31 26—30 140
JepJaHb) GSL-210 134 r 15 0,32 18—40 210

FSS 74 T 9 0,29 15—26 150
GSS-200 134 r t7 0,36 20—30 210
GSS-Cy- 147 r 18,80 0,40 20—50 210
ne

GSPS -250 184 r 19 0,40—0,34 20--50 270
B-500 238 I 28 0,48 25—30 500

TMpuMmeuanne, I1— nueBMaTHyecKut Xox; [' — ryceHuuHbii XoA.
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Puec. 9.9. OppoxoplioBsf sKCKapa-
TOp rAyGokore  KonanuA <Ataace
mﬁnmm TpaHlleXy AAR Ka-

Puc. 9.10. Jpycropounnfi  I1HeKo-
BHil pafounii opran A8 3RCHOKH
ApeHAMHHX TpaHed npH ofipat-
HOM XO1€ TPaKTOpa.

Hapany ¢ dpesepHo-uenHEMH ApeHAMHEEMH MALIMHAMYE, HOTOpHE
YEAa[KBIOT ApeHamHue TPYOH ¢ YHAOHOM, HMEIOTCA dpesd, paspaGa-
THBAIOUIHE TpaHUled MR YEAafxH Kabend, rasobhX H BOJOTNPOBOIHHX
tpy6. Takne (pess npeacrasamoT coboil pafoune oprasd, CMOHTHpO-
BanHke Ha Tpaktope (puc. 9.8, Tata 9.2). Ilpw ofopynoBanuu TpaH-
WefHNX $pes DONOAHNTENLHHMH YCTpPOACTBAMH OHH MOTYT OHTL HC-
noMe3cBaHE AAA YRJaJKH ApeHaXHBEX Tpy6 ¢ yraowom. OnHOKOBLIOBLE
SECKaBATOph, TpefHasHayveHHHe AAA rAyGOKOTe KOMAHMA, Npe/CTABRAR-
o7 cololl yHHBepcanbrEe MexanusMul, ORH MOrYT GHTH HR TYCEHHYHOM
HAH DHCBMATHYCCKOM XOLY W HMMeTh caMBbe pasHoofpaswde paGoude
oprank (rpeiidep, KoBw, JoMKa M T. 4.) ¢ TPOCOBHM HAM THApaBail-
YECKHM TPHBOJOM.
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Ha crpontenbcrae [peHAMHKEX TPAHWER HCMOALIYIOT OAHOKOBIID-
BHE SKCKABATOpH TAYGOKOTD KOMAHMA, eCAH:

— MoYBA CHABHOKAMEHHCTAR;

— B MOYBE MHOIO APCBECHHX OCTaTHOB (MHHCTOCTH):

— ray6upa APeHHPOBAHHA O%eHb OoJsblnanm;

— NpeHaMnbe TPYSONpPOBOAE HMET HOMEHAJBHEI QWaMeTp He
menee 200 mm.

Ha pucyske 9.9 noxasal OJIHOKOBLIOBHIL SKCKaBaTop rayGOHODD
HOTIaHHA 3a paboToft.

I'pefipeprtil SKckaBaTop gmtnnercn Baf paspaboTeR  npeHax-
HHX TpaHwefdl Kpafine peko. YCOELIHG HCOOABIYETCH IpH CTpOM-
TeALCTBE WEXTHHX HONOAUER N YCTPORCTBE YCThEBHX YHACTKOB. BCACH-
BAIIIHX OpeH B MECTAX MX COCMMHCHHA ¢ koanexropami. Ha npena-
HHX pafoTaX YacT0 NPHMEHSITCA TPAaKTODHHE HaBeCHHE YCTpoficTea
(aagHan HaBecka).

Ilnsn sacHNKH ApeHamHEX TpaHWeR NpHMeHSoT TPaKTOph-TOTKE-
YH Ha ryceHHYHOM XOAy, TPAKTOpH ¢ HaBCIICHHEM COEPEAH NJIH Cianm
HHTOM HAH COCHHAMBHEE LIHEKH f%ﬂ:. 9.10). Ilpn sToM BaMHG Y-
THPaTh coCTOoANie noues (o, pec. 9.1).

9.3.2. MawwnHsl ana GecTpaHlleRHONH yKNagKH
ApeHaxa

CoppeMeHHEe MaHHE A48 GecTpamwefiHof yRIAOKH JPeHa8ia KOHCT-
PYETHEHO NOJHOCTBE) OTAHYAKTCA OT NEPBHX KPOTORO-TPYOWAaTHX nay-
ros, HanpuMep or [lomnemwcnopdckoit  apemammuoil Mammpwn  (Boss,
1928 r.), XoTR HajHAYeHHE TEX M APYrHX OJNHAKOBOE — YKAANKa Ape-
HaMuux Tpy0 Ges paspaGoTin TpaHed.

Bee coppeMenrnbe MAMNHE A48 GecTpammcfnol yrAAAKH ApeHaia
EHMIIT B pa3Hofl CTeMeHH CA0fl NMOuBH, pacnonoxerdEHi #ag apedoil

KAueCTBe PHXAAUNX OpyAHA HCNOALIYIOT:

— HOM CO mm NCMEXOM;

— HO¥ € KJN A3HHM PE3LOM;

— V-obpasuuil pemcyLimii nﬁ;

Puc. 9.11. Becrpanitiefinan npenasuan mawmia $upMe  «Corneliuss
BAR YRAAAKH Apenamuux TpyO wa [IBX ma craomax.
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Pac. 9.12. Becrpanureiinas gpemamuas Mawmsa Qupmu «Mehringss
33 YRAA[KROE [peHAMMHEE NOJHBHHAAXAOPHINEX TPYS ¢ QHABTpOM.

— Y-obpasumit nemex (pue. 9.14), tpeGyiomnfi peSompluoro TAro-
Boro yoaks [94)]. B hasewefimem stor gesex GyAeT  YoOBCPIICHCT-
BOBAH.

Bomumsscteo ApeHaBmx Mamui AnA  GecTpammefinofl  ysAanke
ApeHAKA ABAAKTCA CAMOXONHHMH H MOHTHPYIOTCH Ha TENEMEE C ryce-
HIMHEM XopoM. HekorTophe MaldHe NEPEfBHTAT ¢ NOMOLILK TPOCO-
BOi nebeakn.

B raGmuue 9.3 npupenenn NaHHble of HIBECTHHX MAlDHHaX AR
GecTpaHwednoi yknankn apenaxa. Ha pucymxax 9.11—9.14 mpeacran-
MeHH BamHeflIMe THOM TAKAX MAallHH.

B sapmciMocTi or patouell MWHPHHE TOHYADHLWEe MHAH NASCTMAc-
COBHE ApeHAWHHE TpyOH YEJa(HB2WT ¢ (PHALTpaMH wiH 0es HuX.

Mawmen A0A yEIAAKH QpeHAaMHEX Tpy6 GecTpamwefiMmM cnoco-
GomM moryr pafoTats Ha BlaMHHX H faMe MOKpHX NOYBAX H Ha BCNa-
xamHoM mone (cwm. puc, 9.1).

Jns GecTpammefinex Mawnn TpebynTcd, ocoleHHO Ha CYXHX Noy-
B2X, BHCOKHe TAToBHe ycunns (cemme 100 xBr). Cropocts mpownan-
KH ApeHaxa GecTpanmefiHuMy MampHaMe B 2—4 pasa BHUE CKOpO-
ot paboTH (pelepHO-UENHHX NpPeHAMHNEE MAllNH, OfHAKO TakHe BO3-
MOMHOCTH MOTYT GHTB HCNOABIOBAME JHWE 4YACTHYHO, TaKk Kak NpH
pricokofl paboucit cKOPOCTH rHApEBIHNECKOE YnpaBienne rayGuuof pea-
THPYET HepocTaToyHo GHeTpo H paGovan rayGmuHa MOMET He COOTBETCT-

BOBATH MPOEKTHOMy yRAOHY (cM. paszg. 9.8.4).

9.3.3. TpyGuarbiii ApeHam, BEINCAHABMBIF BPYUHYIO

B mactommee Bpema s Eepone TpyGuathfi npeHam spAj NH pHOON-
HAeTCA BpyuHyl. TeM He McHee B pYKOBOJCTBe AOMMHO OHTE KpaTtkoe
CNHCAHHE MpPOHIBOACTEA JpeHaMHEHX paGorT pyuHEM cnocobowM, no-
CKOMLKY MHOTHE COTHH JeT OH Oh EOHHCTBEHHHM.

IpenamHuy TpaHIIEK BCErfa pOKOT MPOTHE YEMOHA, 4robm cre-
Ealil NouBeHHEE BOJH H Tpammmes GHAa cyXas.

INpu cyxoil tpammee paboTel MOryT NpPOHIBOAHTECA H 10 YHACHY,
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Pue. 5.13. Bectpawmweiinas apewasinan uammpa ¢ Y-obpasnum Jeme-
xoM (no Bumbrepy) CeBepHoro MeAnOpaTHEHONO CoW3a.

Puc. 9.14. PaGora Gecrpammefinofi npemawmmol waumum ¢ Y-obpas-
HEM Temexou (upue «Hydromalks:

CALAL — OPUUOANETHA NowBERANS KW, cnpaea — TpylaaTan Lpeia, YAOMeRHAS

Ha EAyONHe 1.2 s, ¢ DOSpLXAERHMM OONDEHHMM KANNGM HSE Hell (MALUIEBAR
Lleel] B
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b oy Y/ Puc. 9.15. Pyunnie paborsl mpn
JipeHaKe TrOHYapHeMK Tpyba-
’ MHU:

] — nomata; 2 — ApcHaXHas JonaTta;

3 — DOHHLIT COBOK (J0MaTa UOAYKPYT-

Jgoft dhopMuLl Aas 3aUMCTKH AHa KaHa-
Ja); 4 — KPIOK A9 YKJAAAKH ApPCHAXKHhX TpyO: 5. 6 — BHU3HPHLIE paMKH; 7 — yCTbe;
8 — CHHTHI BeDXIUE CI0M MOYBLI; 9 — BHIHYTBI HUXKHUA CJIOH.

TpHUeM JOMKHBI COGI0/1aThest NPapuia 6e30MaCHOCTH NpOdheccHOHAdb-
moro ToBapHilccTRa. Ha pucynke 9.15 w3o6paxkeH mpouecc ykJaldKu
JpeHaxa BPYUHYIO,

[das BBHIOJAHCHUST APEHaXKHHIX pabOT BPYUYHYIO HeoOGXOAMMHL c.le-
JYIOILHC CICUHAa/AbHbIe JIPEHAXKHBIC HHCTPYMCHTHI: JIpe:aXKHBe JONMaTH,
3acTyll, JOMATKa MOJYKPYrioi (opMel (44s 3auMCTKH /Ha), YKJaZOU-
#HEIC KPIOKH (151 onyckaHHs TpyO).

Taybuny yKJIajKH JpCHAMHBIX TPY6 H YKJOH ONpPELC/ISIOT Ha MecT-
HOCTH BA3HDOBAHHCM YEPL3 CIEUHAJbIBIC PAMKH IOCIe TPCABapHTEIb-
Hoit pa3buBKu Tpacchl M 3aKpellJIeHHst €e OCHOBHLIX TOYCK. YKJAIKY
JpeHaxHbIX TPy® HAUMHAMT C YCTLEBOTO YHYACTKa.

Ilpy paspaborTke TpaHIIedW BepXHHH M HHXKHHI CJIOH IOUBLI yK.Ja-
JBBalOT pasgenabno. [locie NpPOREPKH UOJOXKCHHsI ApPEHaXXHLIX  TPYO
TPOCTHIM OCMOTPOM HJH, CCJAH HCOOXOAMMO, KOHTPOJILHBIM IHBCIHPOBA-
¥HeM CJIOH TOYBL, He MepPCMeIIHBas, 3achMalT o6paTiio B TpaHUIe.
Xopoltue pe3yJbTaThl A2BT 3aCHIK2 TpaHUIEH MOUYBOH BepPXHEro ¢.10f,
COXpaHsIonlelt CBOIO CTPYKTYPY 3a cyer copepxKauus rymyca. [Tponsso-
JHTCIBHOCTE Tpyaa cocTamiser or 20 go 50 M jpeunaxa B jeHb, B
3aBHCHMOCTH OT CBOMCTB MOYBHI.

Kauenusle u aepeesmniple apeHsr (pue. 9.16) BeaeactBHe Joporo-
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DN S D

7
b
Puc. 9.16. Buasl BHINOJHAEMOrO BPYUHYIO JpeHaKa:
a, 6 — acpessunbie AolLaThle ADeHBI; e — XKepheBasi Apena; & — dalHHHAS Ape-

Ha; 0—o — KaMeHHble ADEHbl; 8-~ — JPEHbl, NOKPLITLIE AePHHHOMH,

BH3HBl H CIOXKHOCTH TeNepb NPHMEHAIOTCA B HCKJIIOUHTEJBHHIX ciayuasx,
HapDHMep Ha OMNOJ3HEBHIX 'CK/JIOHAX H B JPYIHX CJOKHHX TPYHTOBBIX
YCJIOBHSIX.

9.4 BECTPYBYATbIX {KPOTOBbLIA) APEHAXK

Bectpy6uaThie (3cMusiible) APeHH OOHLIYMO YCTPAHBAIOT NIyTeM IpOaas-
JUBaHUSt ToJocTell B mouBe. Ha TOpOAHBIX IOUBaX NPHUMCHSIOT TaKXe
{ppessl M pexyuive OpyAHs.

HcnosibayeMele B HacTOsHiee BpeMsi KPOTOBHIG JApEHaXKHBC MJYTH
COCTOAT M3 HOXKa C PHIXJAIIKM JEMCXOM HJIH PHIXJIHTeTeM H HaBRCHOTO
YIIHpHTES, npeacTaBJsioliero coboit kKoHycoobpasuoe teqo (pue. 9.17).

Patce npumeHsuch -opyaMs (HOXK C TPeCCYIOLIMM CTEHKH ADPEHB
KOHYCOM), KOTOpble He DBIXJIHAH HOYBY Hal 3eMJISTHOH [peHoii.

Torpe6Hoe TsroBoe ycwiaHMc NPH Hape3ke JAPCH  COBPEMEHHBIMH
opynusMH npeswimaer 45 kBt (>>60 Ja. c.) npu paGoueil ray6ure Ha-
pesku apen go 70 cm.

Yxe Oonee 20 Jet HA TopdsHEIX nouBax B OPT u HekoTOpeX Apy-
THX CTpaHaX NPHUMCHSIOT ApenaxkHyio ¢pe3y Mekuura [7.3]. Ilpu yx.ao-
Hax Ha ray6uHax 0,8—1,6 M oma uapesaer npsMOYrobHHIE  ApeHH
BHIcoTOi 20 cM u wupHHOH 15 cM, Ppe3a uMcer ryceHWYHHH Xon (naB-
Jenue Ta nousy meHee 0,1 ‘krc/cM?). DTHMH MamwHHAMH yKe CO37aHo
Bosce 50 Thic. kM ApeH (pHe. 9.18).

Ha kpynubeix musunHbIX Gosmorax [JIP ¢ 1965 r. cosnaior Hekpen-
JicHble KPOTOBBIE JPeHbl C MOMOLIBIO peXYIIHX H NPecCyIHX paboynx
opraHos. JlpeHaxuble MallHAB C AHAJOTHYNBHIMH pabouHMH opraua-
MM TIpHMCHSIIOFCS Ha TopdsHukax B Hopsernuu.
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Pue. 917. Hasecwoii kpovosuit  Pue. 9.18. [Jpenamuan dpesa
mayr ana Gecrpyfuatore npenama, Mewnnra nas topda; gpesepuan
oGOpyACBAHHEI  HOMOM-DHXJANTE- npeHa uMeeT pecoTy 20cM o
AeM M YIUNPHTEAEM [0A HAapeskH  wuHphHEy 15 o,

KPOTOBHX ApPeH. &

9.5. rNYEOHKOE PBIXIEHME

B npownoM necatHnerHn GHA0 CO3AHO MHOTO OpYAHA M MEXaHH3MOD
ana poyGoxoro puxaenus nousd. K 1968 r. maenocs nowrw 50 pasmim-
HEX Opyauii M MeXammsmMop AN raySoxoro pwxmemua 33 dmpm OPT
H ApYyTHX CTpaH. Cﬂ:ﬂuﬂpﬂlmﬂm}nﬂﬂjtt MallHH ]'I]JOIID\.I'IJK&["'I’I’.‘SL axaHya-
0T CRenyuide THOR MeXani3MOon B HX KOMOHHAIH:

— ¢ oamoli Han dmHOrHEMH pabounMA CcTORKaMI;

— ¢ HeMOJBHMHO IAKPEMICHHEMI HAH AKTHEHO paloTamoumimMn Je-
MCXAME"

— ¢ TeAexKoll Ha NHeBMATHHECKOM HAM FYCEHHYHOM XOM0Y;
— ¢ KoHycoolpasnmM ywRpHTeNeM KPOTOBOTCO Mayra HAM  Ge3

ECTo;
— ¢ yerpoilcTBoM mA TAYGOKOro BHeceHns yacOGpenni man  Ges

HCTO.
b PHEJAIMY MEXAHHIMOB ¢ AKTHBHO pﬂ.ﬁﬂTﬂlﬂlﬂ.llMll OprafaMu

HMCHITCH:
— Pﬂmﬂ'llmﬁ JACMEX KOpOMECAOBOTO THNA {I!D,II[IIHHE’TEH H omyc-

KAeTeH) ; )

— MOBOPOTHEM PHXANTCAL, NEPEABHTANIMACA BOepef W Hazan;

— PHXINTEIL ¢ ABOMHEIME MOABIMHBIME JCMEXAMH;

— noupeHHan BHGpodpesa ¢ GOKOBHM BAGPHpYIOUINM ABHMEHICM
N0 OKPYMHHOCTH.

PaGouie Oprasl NPHBGAATCA OT Baaa oTfopa mollmocTi. BHMycka-
WTCA OfHO-, ABYX- H yeTHpeXcTOedHEe pHXAHTENH, MO3BOAAKLIHE 3H3-
YHTCALHO IKOHOMHTE SHEPrHED. Jinn ovenb YIIOTHEHHHX NOYB CO3AAHI
KOHCTPYKUHA TYCEHISHOMO TACAYa ¢ TPEXIEMEIUNBM MOALEMHEM pEX-
AuTeneM ¢ Wppneoil saxsata 24 . Cepuilio BMOHTHPOBARHHR Tpamc-
dopuarop yNpasacHis 0GECIEYHDACT BOIMOMHOCTh GCCCTYMEHYATOrO po-
rynnpopanes. [ayGuna puxaesns coctasaser 100 cu (puc. 9.19).
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Puc. 9.19. CayGunuufi  procamrent dupme «Kaeble — Gmeiners (Tun
TLG-12).

Puc. 0920, Camoxogwufi nayr pas rayloxoft scnamks ¢upmu «<Otlo-
meyers; MagcuMansHas paGouas rayGuxa 2,4 M.



9.6. FTNYEOKAS BCMALLKA

Ilayrs ang rayGoRef BCMAWKH © UEdLI OKYJALTYPHBAHHA 3eMedn Guam
CO3MaHE HA OCHOBE TAK HA3WBAEMHE NAYTOB HA KAHATHON TAre, Hage-
CTHHX y#e Gonee cra Jer.

lNepeue nayre nna rn&ﬁumn KYALTYpHON BCNAWKH Ha KaHATHOMR
TAre (rayGuxa obpaboTeH eM) OGHAH npuMeHeHH  gmpmoil  «Otto-
meyers (Pyrmont) s 1938 r. 8 rocynapcreesnoM uMennn Kennrcmoop
plnuzs Tocrepra (Cannosep) [9.5].

IMoeae 1945 r. nayry Ang cayGoKol KyALTYPHOI BCNALIKH NOCTOAH-
HO COBEpPLIEHCTROBANHCL, H TAYOHNA BCnamkd yeedpumnack co 110 cm
g 1950 r. po 220 cMm w, 1968 r. npr noTpeGHOM TArOBOM YCHAHH CHEWE
600 xBr (800 a. c.).

Cefivac B ®PI’ pMeeTcs cBHlle AccATH QHPM, 3AHHMIKOUEKCA TaYy-
fowoil Benawkod., OHE pacnNONAra0T NAYraMd gna raybowoill KyaLTyp-
nofi Benawkn (Gonee 120 o) cobcrBeHHOR HOMCTPYENHH H  yCoBep-
WWEHCTROBAHHEME MAYFaMH OPYTHX (HpM,

CayGena penamkn Goaee 150 oM JOCTHIEETCA TONMBKD Ha GOJOTAX
€ HEIHAYHTEMbHON MOIHOCTLED TOpda (pae. 9.20 1 9.21)

Jan kyAETYpHOR BCnamwkE nousd Ha rayOHHy ao 80 oM mpHme-
HACTCH ARYXBAPYCHuA mayr. O ocolenno NPHrOASH OAR8 CMELaiio-
Gecuanofl KyJLTYPR MECJAKHE HEIHHHEX GonoT.

9.7. PYHOBOACTBO CTPOMTENBCTBOM
9.7.1. Obuwwe BONpOCH

B sactofiee BpeMA NpH APeHaRe CeAbCKOXDIRACTBEHHWK 3CMENb H B
nanpwadTHOM — CTPOHTEALCTBE NPHEMCHAIOTCA caMue  pasHoobpasHue
MEXaHHAME, [OSTOMY AAH PYKOGOOCTRA HYMEH TeXHuuecKH olpasosan-

=

Pre, 921 Ilayr nas rayGoxofl sonaluky M2 TPaKTOpHOR TAre Pupme
«OHomeyers; Makcumansnan pabovan rayGuua 1,6 M.
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HHIH CNENHAJHCT C XODOWIHMH 3HAHHSIMH MEXAHU3MOB, APEHAXka, 4 TaK-
*®e nmoys. IIpasnia No CTPOUTENBLCTBY ADEHAXka 3aNMCAHBL B CTaHIAPTAX
®PI DIN 1185 (;mct 3) m DIN 18308 n agonXHB HEYKOCHHTEABHO
BBINOJIHSTbCS.

9.7.2. O6opypoBaHMe CTPOMTENLHOMN NNOLAAKM

[Tpu 06opynoBaHHH CTPOHTENBHON NJOLIAAKH HEOOX01HMO:

— MOCTaBHTb B M3BECTHOCTb O Hauase paboT BiIaje’bia 3eMesbHO-
ro yuacrtka;

— OPeLYCMOTPETh MecTa AJisi NepcoHasta ¥ MaTepHATOB, NOCTPOHTH
Mo be3AHBE MYTH;

— OrpajuTh IVIOIAAKY H YCTaHOBHTb JOPOXKHbIE 3HAKH;

— INIOCTPOHTH HOMellleHHe aJsi KOHTOPHl (IpH MalniXx ofbevax pa-
60T MOIKHO IICIOJb30BATh NEPeIBHKHON BAaroH4uk, GyIKYy, matatky H
T. IL.);

— IPOJIOKHUTb 3JMEKTPHUecKHd u TesedouHblil xabenb, NOABECTH
BOLY, ra3 H COOTBETCTBCHIO 06G0O3HRYHTh KOMMYHHKAlHH;

— npHobpecTd H3MCDHTeabHble NPHOODPH 1 oOopyloBaHHe (MepHas
JIeHTA, MepHHH UHPKYJb, HHBEIHD, BEXH, pelikH, MapKHPOBOUHBIE CTOJ]-
66l U T. IL);

— TNOJNyuHThL paboude YepTeXH W JPYrHe NJaHOBLIE MaTepHaJH;

— HAyarh BECTH [HEBHHK CTPOHTENBCTBA,

9.7.3. MoprotosuTenuHbie paboTbl

K nmnoarotosutenbHEM paforaM Ha JApeHaXHOH CTPOUTENbHOH MJO-
uragke OTHOCATCS:

— HageceHHEe Ha JJIaH BLICOTHBIX 3HAKOB (penepoB H MeTOK);

—— IpoBepKa BOJONDHEMHHUKA,;

—— NPORSPKA MOYBEHHBIX YCJAOBHI;

— TNpOBepKa COCTOSHHA NouBH (cM. pasi. 9.1);

— TpOBEpKa peXkHMa TPYHTOBBIX BOJ;

— YCTAHOBJIEHHC HCTOYHHKOB;

-— pa3buBKa U 3aKPEIIeHHC Ha MECTHOCTH OIO3HaBaTebHbIMII 3HA-
KaMH TPAacc KOJMIEKTOPOB (YCTbEB, KOIOANEB H T. I.);

— pa3buBKa Tpacc BCACHIBAIOWIMX JpPeH;

— 3aKpeIICHHE HA MECTHOCTH I10Inajdell, npegHA3HAUYEHHBIX 115
NOANOUBEHHBIX Veanopamiii (O6ectpybuaThifi IpeHax, ray60oKOe pbIX.Ie-
Hue, raAyfokas BCHANIKA H T. IL).

9.7.4. Hcnonb3oBaHMe MEXaHM3IMOB

Heo6X0aUM0 NMOCTOSHHO KOHTPOJIHPOBATH BVIAXKHOCTH MOYBHI, TAK KaK OT
Hee 34BHCHT BO3MOJKHOCTh MpOe3[a THAXKeJHX /[APEHAXKHBX MallHH K
IPy30BBHIX  aBTOMOOWNell €O  CTPOMTeNbHBLIMH — MaTepHanamu  (CM.
paza. 9.1).

Cornaceo craugapry ®PI DIN 1185 (aucr 3), CTpouTENbCTBO
[peHaXad Hesb3si BECTH, eCJM CYLIeCTBYeT ONACHOCTh Pa3pylleHus cTpPykK-
TYpH IOYBLI NpH ABMMKEHHM MallHH MIM eciM npH paspaborke ape-
HaXXHBIX TpaHmed rps3b pasMasbiBaercsi Mo HMX creHkaMm. CremyerT
BHIICHHTb 1eJecoo6pasHoCTh NpHMEHEHHst BMeCTO (ppesepHo-leNHol npe-
HaxHOll MammuHe OecTpaHmeHHBIX APEHAXHBIX MallHH MM OpYAHMH,
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Puc. 9.22. CxeMa nONMyCTHMBIX DAaCXOXAeHHH YKJIOHOB
npH apeHaxHbiX pabBorax (crampapr ®PT DIN 1185,
Juct 3).

KOTODHE BHHHMAIOT IOYBY KpYMHHIMH IJbBIGAaMH (OJHOKOBIIOBHIA 3KC-
Kasarop H T. IL).

Bce npenaxHble MAlIMHEL, COTMIACHO CTAMAAPTY, HOJJICIKAT HCMHITA-
HHIO Ha:

— jonycTEMoe  Aarjeude Ha mnousy (<<0,3 krc/em?);

— pa3MbiBaHHe MOKDON NOYBH IIO CTeHKaM Tpauuef;

~— LONMYCTHMblC OTKJAOHEHHS OT HPOEKTHOIO YKJIOHZ;

— KA44ecTBO YKJIAAKHM ApEHaXHHX TPy6, a TakXe (HALTPOB.

ITepen sachinkoil TpaHmwe# Npu TpyOuatoM ApeHaxe H ncpel 3a-
paBHHBAUMEM YKJIAJO4YHBIX Inenelf mpH OectpaMiiefiHo#l yKiajke apeHa-
XKa caefyeT NPOBEPATD:

— noJioxkeHne Tpy6 (GoxoBoe cMellleHHe roHYapHHX TPy6 HoMXKIO
©blTh MeHee 5 MM);

— BOJOBNYCKHBIE OTBEpCTHSl (3230PH Yy TOHYADHEIX JApPeHaXKHBIX
Tpy6 HOMXKHH 6bith >>1 MM M <b mM). O6mas nromanb BOAOBIYCK-
WHX OTBepcTHH 3aBHCHT OT BHYTPeHHero jmamerpa TpYyGH  (cM.
Tabia. 8.4);

— OTKJOHeHHe (HhaKTHYECKOrOo YKJOHA OT NPOeKTHOTO B Jio60oM Me-
<re He JOJKHO NpeBHIIaTth *+2 cM H BCera JOMKHO OHTH MeHblue
+2% (puc. 9.22).

B Kakux mnpeaesax 3TH OTKJIOHeHHS OyayT HONMycKathcs HMa Ipak-
THKe, B HacTosilllee BpeMsi pemraercsl B KoMureTe no apeHaxy, BXo.s-
meM B cocraB [¢pMaHCKOTO col03a MO BOAHOMY XO3SIACTBY M MeJHO-
PATHBHOMY CTpOHTeJbCTBY. TOJNbKO nocide 3TOro G6YAET OKOHYATEJNLHO
pelieHo, TMPUTOIMEL JIH 3TH NpeAenb [ IpPAKTHKH H MOXHO JH HX
OyzeT BhijepXKUBaTh BOOOIle ¢ NOMOLIBIO BHCOKOMPOH3BOAUTENbHEIX
OecTpaHIIEANKIX APEHAXHBIX MallHH Aa)ic IIpH BHICOKHX 3aTpartax Ha
TeXHUKY ynpasyenus [9.1].

Ilpr nposepke yxJola cjielyeT YYHTHIBAaTb, YTO DE3YabTar, MOdY-
YCHHBIH Mo YacTo PacnoJIOXECHHEBIM KOHTPOJBHBIM TOUKAM (paccm;mne
1—10 M), oTiMuaeTcsi OT pe3yJbTaTa, MOJYUYEeHHOrQ MO pedaKko pacro-
JIOXKEHHBIM KOHTPOJbHBIM ToukaM (paccrosiHue G6oiaee 25 ). ITopo6-
Hble pe3yJbTarTel OLIIH MOJAy4eHbl M ¢ TOMOLIbI0 HENPCPHIBHRIX KOHT-
poabHBIX usMepenuii [9.3].

[pucoeaunenns, ycTbd, KOJOAUH M MOTVOUIAOMINE KOJOXHE (IJIIO-
KCPHI) BHIIOJNHSIOTCS COTJIACHO HOPMATHBaM.

Becrpy6uarble (XpOTOBEHE, 3eMJfHBIE) fApeHH MOXKHO Hape3aTb
TONLKO NPH BJAXKHOCTH Iousb, NpHOMMXKalomeficd Kk TPaHHue packa-
THBaHUs ee B IIHYp (cM. pHc. 9.1). Tmybokoe phIXJIeHHE MOXKHO NpoO-
BOAUTb TOJBKO MPH [OCTATOYHO cyXoH mnouse. Iay6uny u adoexr
PHIXJCHHS  CJeAyeT NpOBCpATh NyTeM packonok. [layru mas rayGo-
KOH BCHAWIKH MOXHO NPHMEHATh TOJbKO IIPH JOCTATOYHO CYXOi IIOYBC.
TpyHToBbe BOAW (M KamuaasfpHas KaiMa) NOJKHH HAXOIHTbCS HHXKE
TWIYXKHOH NogowBh. ['ny6HHY BcHAIIKM M HaKNIOH NJyXKHoH Gajkd, MM
rpaauna (oxkono 40—50° K ropH3oHTY), NMPOBEPSIOT MO NPOQHIHPOBAH-
Ol cTeHKe (IONepCK HanpaBJeHHs BCHALIKH) (cM. pHC. 4.8 u 4.9),
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9.7.5. 3amepslu HdHeCEHME Ha A ~ © . -
APEHAXKHOM CeTH M COOPYIHEHMH

Bee crpouresbiinie paGoTH [OJIKHEL TIIATEALHO 3aMCPSThCH MO Mepe
HX BBINOJHEHHs, YTO OCOGCHHO BAXIO NPU BLICOKHX pabouHX CKOPO-
CTAX COBpeMEHHBIX IpeHaxHbX MawHn (cranaapr ®PI’ DIN 1185,
auet 4). '

B xauectBe OCHOBW AJA 3KCILTyaTalUWM H JadbHCHILICTO pacliHpe-
HHSl HDEHAXKHOH CeTH HeNOCPEjCTBCHHO MOC/e 3aBCPUICHHS CTPOHTENDb-
HBIX paboT HeoOXOAMMO COCTaBJSATH YeprexM coopyxcHui. ITpu atom
MOXKHO BHOCHTH HONOJHEHHS H H3MEHCHMS B IPOCKTHBIC HepTCKH W
ITAHOBHE MaTepuanbl, a TakXe B CHCUH(UKAIMH AJH K€ BHINOJIHATL
uepTeXKH 3anoBo. Ha HuUX moaKnbl 6blTh YKa3aHBl BBICOTA COOpYiKelui,
a TarkXKC OTMETKH YCTBCB.
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10. SKCMAYATALMA APEHAXKA

Jperax sddexrusHo paboTaerT JHmIb B TOM CJydae, cC/AH OH H CBfi-
3aunble ¢ HHAM MEJHODATHBHHE COOpDYXKEHHS H YCTPOMCTBA, BKNIOYas
ecTecTBEHHEIE H HCKYCCTBCHHEIE BOJONPHEMHHMKH, IOJNEPXHBAIOTCA B
nopsiake. ONHT [OKa3biBaeT, OJHAKO, YTO JKCIJYaTanHOHHLIE MepOMNpPH-
SITHA BHIIOJHAIOTCS He BCErda peryispHo, a TO H BOBCE HC IIPOBO-
afTes. -

dtH mpobieMum HccneloBaiHch B KoMmHTETe 1O  3KCIAyaTauku H
peryauposaunio Bonotokos KypaTtopusi mo MelHOPaTHBHOMY CTPOHTE/Ib-
crBy. Crangapr OPI DIN 1185 (auct 5) paccMaTpHBaeT BOIpOCH!
SKCINIyaTauuy [peHaXkHblXx cHcreM. Jlomosmemuss x cranjapry OPT
DIN 1185 «Jlpenax» paccmatpuBatorca B Coobmenusx DIN [10.1].
DKCIlyaTauHio APeHaXKHbIX CHCTeM, TaK XKe KaK M 3KCIMyaTallHio BO-
JOTNPHEMHHKOB, PEKOMEHAYETCH I[POBOAHTH UEHTPAJH30BAHHO. IDTHMH
BONPOCAMH NOJIKHB 3aHHMAThCS MEJMHOPATHBHHE COIO3Bl WJAH [pyruc
opranuzauui. Ilpy ueHTpaJH3alME 3KCINIyaTalHOHHBIX MepONpPUSTHH
obsieruaercss mpHoGpereHre MeXaHH3MOB, cOnepkKaliHe oOGCTyXHBalOLIC-
ro nepcoHana, a TakXe paspellleHHe MPOYMX OPraHH3aUHOHHHEX H ¢u-
HaHCORLIX BONPOCOB.

LenccoobpasHo ONpencaATb IKCIIyaTauHOHHBIE pacXOAH eIIE MpH
TPoeKTHpOBaKHH JpeHaxa. CpaBHHBas pasHbic BHAM JAPeHaXa, MOXKHO
‘BHOpaTh ONTHMAaJbHBIA CIHOCOG ADEHHDOBAHHA, a TaKXKe HAMETHTb ApY-
THC MeJHOpPaTHBHble MeponpustHa (riyGoxkoe pbixJeHne, ray6okas
BcOamrka H T. IL.).

B ucroynnke [10.1] cobpanm pasjmunblie ¢(akTopH 3KCIVIyaTauHH
JpeHaxa, ofpasylollHe 3KCIVIyaTanHOHHBH pacxod. OHH  MOryr
xojebaTbcsl B 34BHCHMOCTH OT BeAHYHHBI 3apaboTHOM maaThl o6cay-
JKUBAIOILETO TIepCoHala M CTeleHH MeXAaHH3alUHH, a TaKXe B 3aBHU-
<HMOCTH OT MECTHHX YCHOBHH.

10.1. DKCNAYATAUMOHHLIE PACXOAbI

3arpaThl Ha 3KCIJIyaTAalHI0 MCJAMOPATHBHBIX JPCHAXKHLIX CHCTEM cKJia-
JIBIBAIOTCS M3 -TepeuncAelHHIX HiEXe crateft [10.1].

Hansop ¥ 0JANOKpATHHII OCMOTP 30HB  MEJHOPAIHH — OKOJI0
4 wmapox ®PT ua rekrap B roa. Ilpu stom mpeimosaracrtes, 4to Aia
YeJIOBEKA MPOH3BOAAT OCMOTp 20—25 ra B ZeHb (C y4cTOM TPAHCIOPT-
HBIX Pacxojo0B).

SkcndyaTauus cCTH BogonpHeMHuxoB— 0,5—0,8%
-cTponTeabibX 3aTpar, #au 0,3—0,5 mapkp ®PI va 1 M B roa.

dKkcnayaTalldsgs CHCTeMAaTHYeCcKOro jpeHaxa—
10,3—0,6% 061nX CTPOUTEbHBIX PAaCXOAOB ({PacCTOANHE MeXAy JpeHa-
mu 10 wm). Ilpr crpoutessHBix pacxomax 2000 mapok ®PT ua 1 ra
‘OKCILIyaTAlHOHHBIE 3arpaThl cocTaBagioT 0,01 mapku OPT Ha ommy
BCACHIBAOLIYIO JipeHy, uau 10 mapok Ha 1 ra B roi.

MpoMuBKa gpCH OpPH CHILHOM 330XPHBANUM HAH 3AWICHHH —
0,2—0,4 Mapku PPI ma 1 ra. Hacro mpovmBKa HcoGXoauma B mep-

236



MHIA 2Ke roJ 3KCILIyaTauHH, 3a- Ta6aupga 10.1. 3arpaTre Ha MEXAHH-

‘TeM NPOMBIBKH TIPOBOJSAT C ABYX- 3UPOBAHHYIO IKCNAYya-
HIM faxKe MNATHACTHHMH INepe- TauHio (OKawHBaHHE
PHIBAMH NpH CPEAHHX 3arparax KaHaaoB)
0,05—0,10 mapkn Ha 1| M B roa.

3arpaThl Ha 3IKCIJyaTauHIo IHupHHa Kanana 3artpathl. Map-
IpEeHAXKHHX HAaCOCHBIX CTAHIHH 1o AHY. M kn OPT Ha 1 m
mepeKaykH YyKasauel B TabaH-
e 7.1

MexannagpoBannas 3IKCILTya- 0,5-0.8 8?"82
TauMs OTKPHITOH ceTH, WJIH OKa- (1”:3 :13'5 0"7:1'2
UIHBAaHHE KaHAJOB OjluH pa3 B o 0‘9_“2'
rox, tpebyer 3arpat, NpHBeIeH- 3 ,

HBIX B Tabauue 10.1.

Ilpu GecrpyGuatom apcHa-
XKe H JIOAMOYBEHHBIX MeJHOPAWMsX IKCIAyaTaHHOHHLIC PaboTsl 1POBO-
JIATCS B OCHOBHOM HA KOJIJIEKTOPAxX, APeHaXHLIX YCTbAX H Kanajax oT-
KpHITOIl ceTH. DKCIMIyaTaUHONHLIC 3aTPaTH 1{a BOJIOMPHEMHHKAX yKaila-
HEl Bbille B BHIBOJE. 3aTPATHl HA KOJAJCKTOpbl cocrtaBasior 0,1 mapku
OPT wa 1 M. 3arTpaTsi tia BocCTaHOBJIcHHe OccTpybuatoro jApenaka
H UOATIOYBCHIBIE MECAHOPALMH SaBUCAT OT CPOKa HX cayxObl (M.
pasji. 4.5). :

TIpumeps pacueddB SKCIUyATAUHOHHBIX DAcXonoB. CpaBHABAIOTCH
JBA YY4ACTKA MCAHODPATHBHBX PabOT, OCYILAEMLIX « €HCTCMATHUECKHM
Tpy6uatsim Jpcraxes |10.1]. - .

I npusep. Y4acToK ¢ BCXOJMJCHHON HOBCPXHOCTLIO M CHALHBIM VK-
JouowM. “Jlpenupyevas moomair 100 ra, paccrosiHust Mexidy JApeHaMu
(@) 15 m. OnacrHoCTH OTJ0XKEHUA OXPH B jpeHaX HCT. BOJONMPHCMHHK
MMeeT wupHHy mo nHy 1 M. JdowHa Bojompuemuuka 1000 M. Crpo-
HUTCJBHBIC pACXOdbl Ha Tpy6uathlil apenam 2000 mapox ®PI" na 1 ra.

Haxsop (4 mapku wa | ra-100) . . . 400 mapok
3aKphTHC TPYOUATLIC BOAOMPHUEMHHKH .=
CHCTCMaTHYCCKHI TpvOuaThilt  Ipenax

(0,01 mapku-»-700 M/ra) - 700 »

TlpovbiBKa ApeH . . L.
Mexalivueckas OUHCTKA KaHaJdoB
(0,5 mapxu/m-1000 »-2 . . . . . 1000 »

[TToro 2100 wapok.
nay 21 mapka‘ra B roi

BemuccHEbIC 3aTpaThl COCTABIAIOT OK0.a0 1% CTpoHTEqBHBIX pac-
X0/10B.

Il npumep. Posislit yuactok co caabeiy ykaouom. Iliomaiab ape-
Huposauust 100 ra, paccrosuus mexay apeHamu 10 m. Boaonpuew-
HHK 3akmoveH B TpyGy Ha npotsikenn# 200 M. JIpeHBl MOABCPIKCHH
OIIACHOCTH OTJIOKEHMS OXpH, MO3TOMY JAPCHB INPOMBIBAOT Kaxilbie
5 ger. HebGoabmas mHacocHasi cTaHUMSE NCPEKauyK JIPCHAXKHBIX BOJ,

He3aHaynTe bHBIH TPHTOK BOABL. CTpoHTEelblIEE pacxoi1sl Ha TpyGYaTHil
Apenax 2000 mapox @®PT/ra.

Haasop (4 mapxknfra-100 ra) . . . . 400 Mapok
Tpy6GonpoBoabl BOGUDPHCMHHKOB
(0,5 mapxu/M-200 M) . .. 100 »

Tpy6uarslil apenax (10 wapoh 'ra-100 ra) 1000 >
TlpousbiBka (0,06 mapku-1000 m/ra-100ra) 6000 »
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Hacocnasi cTaulus IepeKauykH APeHAMHBIX
BoA (6 mapok-100ra) . . . . . 600 »
Mexannueckasi 3Kcmayarauuss KaHagaoB . —
Bectpy6uathblii apeHaxk M IOJ1NOYBEHHAH
meamopauust . . . . . . . . -

Hrtoro 81'00 Mapok,
uwau 81 Mapka/ra B rog.

BriuHcIelHble 3aTPaThl COCTABMASAIOT OKPYIIEHHO 4% CTPOHTEeNbHBIX
pacxonos. Llesecoo6pasno BHIACHHTB, IlleT JH 6oidee  3(pQeKTHBHOTO
cnoco6Ga JpeHHpOBallud, He cleayeT JH, HanpuMep, HOPHMeNHTb KOMOH-
HUDOBAHHBIH JpCHa)X ¢ OOJBIIUMH DAaCCTOSHHAMH MeEX1y KOJUICKTO-
paMH.

10.2. HAZA3OP 3A APEHMPYEMbIMM
MNOLLAAIMHU U COOPYIKEHMAAMMU

BononpreMunku neo6XogHMo OCMAaTPHBATH Jydllle BCero OCEHLI0 M BeC-
HOH. 3ak/ioycHHble B TPYOR BOXONPHEMHHKHM MOXHO OCMaTpHBaTh € NO-
MOHIBIO CHCTEMBl 3epKajd., B chmenMalbHOM NPOTOKOJe ICJaeTCs 3amHch
peayabraroB ocMorpa. OuHCTKa, PCMOHT HJIH BOCCTAHOBJICHHE IOBPEX-
AEHHBIX Y9acTKOB JHOJKHH IPOBOAHTBCA HEMCAJEHHO.

JlpeHnpyemble IJIOmaAd HaZ0 OCMAaTpUBATH BECHOIl MJM Noc/]e BHI-

Tajeuus 3HAYHTEJIBHBIX aTMOCGhEPHBIX OCAJKOB. YYacTKH, Ha KOTOPhbIX
ApeHax paboraeT mJIoXo, OTJHualoTcs GoJice TeMof  OKpackoii  mo
CPaBIIeHHIO C OKPAacKOil COCCAHHX IUIollafiedl, a TakXKe NO pacTHTeb-
HOCTH.
Caenyer comnocraniaTh AcfiCTBHe OTHENBUHIX  Ko.lektopos. Ha
MeCTHOCTH Haj0 OTMeyaTb IepeyBJaxKHeHHHe Mecra. [ladee Heo6xoau-
MO BBISICHATb, He BJNSIIOT JIH Ha pabGoTy KOJIJIEKTOPOB KODHH AePeBbeB
Wiy KycrapHukoB. Ha mnomaasx c GecrpyGuaThiM  JpcHaXKeM M IOA-
NOYBEHHOH MejuopauMeR cJelycT ompenelsith HX 3(QeKTHBHOCTE.

Bee coopyxewnst (JApeHa»Hnble ycTbsf, KOJOIINBI, HACOCHEE CTaHUUH
MepeKayky APCHAXHBIX BOJ M JAp.) HOJKHB HaXoINnThcd noj Hab.aio.ic-
HHEM C IWEeJbl0 RBIABJICHIS BO3MOXINOIO 33uiIelHs, 3aHECCHHS MeCKOM,
OTJOXKEUHH OXpbl MM nospexpeHuii. Ilanee cjexyer ycraHOBHTb, NpO-
BOJIHUTCSt JIH B 30He Apela’ka CTPOMTENBCTBO, KOTOPOE MOXET HOBJIHATh
OTpHLATeJbHO Ha paboTy gnpeHa)ka (HOPOXKHOE CTPOUTENLCTBO, YK.Ial-
Ka paa)nblx Tpy6onpoBOAOB, CTPOHTENLCTBO  CHAOCHBIX — COOPYIKeHHIl
HT. L).

10.3. MEPONPMATMSA NO SKCIJIYATALMM
COOPYXXEHMHA

Y BOIONPHEMHHKOB JIHO CJeAyeT MOAIEPKHBATh CBOGOAHHM OT pacTH-
TeNbHOCTH, YAAMATb OTJOMKEHHS AOHHBIX HaHOCOB, KOTOphle MOryr obyc-
JIOBUTh 3HAUHTEJNbHBIA NMOIABEM YPOBHA BOJBH H HeXeJaTeldbHbl NoJ-
NOp B KOJJIEKTOPax H JpeHax.

Kosopunl HeoGXOIHMO DeryJsipHO OYHINATh, OCBOGOXKNATh ApEeHaXK-
HBlE yCTbS OT MAHOCOB H T. I.

Ha HacocHBIX CTaHUHAX NePeKaukH J[peHaXKHHX BOA HeoGXOZHMO
NOANEePKUBATh B NOpPsJAKe MeXaHHUecKoe H 3JeKTpHUeckoe 08Gopynosa-
HHe. MeTalIHyecKHe YacTH Halo 3aIMHUINATh OT KOPPO3HH.
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10.4. HAPYLUEHMS CTOKA B TPYBYATHIX
APEHAX

Cornacro craggapty ®PT DIN 1185 (nuct 5), HapymeHHsl croKa (cm.
pa3z. 7.2.6) MoryT OHITb YCTaHOBJEHH H YCTPaHeHH CJEAYIOIHM o0Gpa-
30M.

10.4.1. TNpuumHbl HapyLIEeHWst APEHAKHOTO CTOKA

{IpnyBNEl MeCTHHIX OTpPaHHYEHHBIX HapylleWui#t cToKa:

— 0CajKka OTAEJBbHBIX, MAOXO YJOXEHHHX TPYO, TPYNBl KHBOTHHIX
& TpyGax, TOJNOMKH [peHaXHUHX TpyG, 3apacraHde Tpy6 Ha OTAEIb-
#HBIX Yy9acrkax.

TIpsunnbl HapylleHHs CTOKa B ApeHaX Ha MJIOIIAAsX:

— 3aHeceHHe [DCH MNeCKOM, 3aHJelHe, OTJIOXKeHHA OXphl (cM.
pasl. 5.6), 3apacraHMe JpCH, «YCTAaJOCTb» (HJILTPOB H BHXOI HX H3
CTPO#, YIVIOTHEHHe 3aCHIMKH [PEHaXHbIX TpaHumedl (3acBHOIKa MOK-
polt mouBoil), yklaika npenaxunx Tpy6 OGe3 HeoGXoINMBIX 3a-
30pOB.

10.4.2. YcraHoBneHHe NPMUMH HapyLUeHUS
paborsl gpeHaxa

{IpHYHHE HapylleHHs APeHaXHOTO CTOKA MOT'YT ObITh BBISICHENIR NyTeM:

— HalJI0ZenHs 3a XoHOM ocylleHHs mJiomazne#. Ha niaockoit Ges-
YKJIOHHO# MECTHOCTH NpPHYMHA HApYIICHHS OOBIMHO HAXOJMTCH HHXKe H3-
GLHITOYHO YBJAXKHEHHOTO MeCTa;

— pACKOMNOK 1la MHOTHX MeCTaX H OMNpeJesieHHs APEHAaXKHOro CTO-
Ka. MecTo mOBpexjCHHS ApeHaXa OTMEYalOT I[IPOBOJIOKOH, LIJIAHTOM
HJIH BETKOM:

— YCT2HOBKH NLC30METPOB B JpPEHAXKHON TpaHulee M DAAOM C Heil
BAJd 3aMcpa Hamopa rpyHToBHX BOx {cM. pasa. 5.1.1);

— HCNONb30BaHUS NPHOOPOB A YCTAHOBJEHHA AcdeKToB.

10.4.3. YcrpaHeHMe nNpuuyH HapyweHns
paboTbl gpeHara

MecTHLle HAPYLICHHS CTOKA MOTYT OBITb YCTPaHCHH IYTCM:

— BBCJICHHSL B ApcHy Ha Juy 1o 10 M IPOBOJIOKH aHaMeTpoM
1—2 Mmm;

— INpHMEHeHHs NpyTa U3 KDYraofl cTaly AuaMeTpoM 8 MM, CKia-
JBIBRIOWIETOCH OTpe3KaMH Mo 1 M;

— NPOMBIBOK.

Apernaxkiiie CHCTEMB, OCOGEHHO 3a0XpeHHE, MOXHO NpPOMBIBATH
aByms crocobamu  [10.4].

10.4.3.1. MPOMbBIBKA APEHAXA C MOMOLUILIO
LMCTEPHbI

Venemuo NpHMEHSIOT HMelOIIMecH B Npoja)ke UHCTepHH aas Gecnox-
CTHJIOYHOTO HABO3a BMECTHMOCTBIO OKOJIO 3 THIC. J, PACCYMTAHHEIE HA
uebonpmoe nasienue (2 krc/cm?), Ilna 3anofHeHHA KoJleKTopa BoAoR
€ro yCTbeBOIl KOHel 3AaTHIKAlOT DEe3HHOBOH NPOOKOH, a Ha BXojle HC-
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Puc. 10.1. Crpyfitatue TpyGm annapata IR TpOMBEBKE Apen:
Caesa nanpaso: Buepen, wasan, 8 cropory [10.2].

2iTem

“~ JOG s

L

Puc. 10.2. Yeprem crpyiimaroii tpyGu npouuieHoro anmnapara [10.2]:
AACPXY == NNy NPOMLBKH HWalna; @HUEIy — ARd NROMBBEE B CTo200Y (Maciiral
cofmiofen); pRyTpenrnll ARameTp TPYG 20 My
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Prc. 103, HpenonpoMuisouduil annapar tana «/lnemas,

NOALEYIOT PEINHOBHI KONYC ¢ OTBEDCTHEM AAA narpylka whawra, Any-
uero o7 uHCTepHE. 3aTeM B Tedenie 3 MR HEKAYHBAKT BO3LYX.
'}‘%Im OyTeM MOMHO OPpOMBBAETL KOJEKTOpH  npoTAMeHHeM oo
50 M.

Jecoe palounrx MOryT OpoBCCTH
NpOMHBEY ApeHaka Wa naowamis -
of & o 12 ra B neHe.

10.43.2. TPOMBIBHA OPEHAMA
noga HANOPOM

C noMomL ILTAHTA  BHYTPCHHEM
AnaMerpod 20 MM, HA KOHUE KOTO-
POro HAXOMATCH NPOMBERON 330CT-
peniui makowewnny (puc. 10.1) ®
MEeTKH, BOROA NOL BHCOKHM paBie-
wies (B wrefem?®) Moo  yoadsTe
CAeWaABRACA  CYXOR  OpeHaMHLBR

Puc. 10.4. Hapecnoil  apenonpo-
MHBOYHEE annapat ¢upMil «Frickes
[10.3].



M. B NpOMBIBHOM HakoHeyH¥Ke (roJioBKe) Jyyeo6pasHO ycTaHOBJEHHS
Hacanku. CTPyH W3 HeKOTODHX HaKOHEUHHKOB HamnpamleHH B 00paTsylo
CTOpPOHY, YTO obJieryaeTr ABIKEHHe IJaWra B IZpeHe Bmepen (prc. 10.2).
TaknM yCTPOHCTBOM MOXHO NPOMHBAaTh [PeHW AJHHOH  100—200 M
3a 2—3 omepamun (puc. 10.3). OGcnyxHBaeT mnpOMHBHOH anmapar
O/IMH YeJIOBeK.

B ®PT umeloTcs B npofaxe clelHalbHHe MPOMBIBHHE YCTAHOBKH
(puc. 10.4). .

B onbitHom rmopsaxe mpH NPOMBIBKE 330XPEHHOro IpeHaxka IpH-
MeHAiJlacE CepHHCTasi KHCAOTa. B HeKOTOPHIX CJAY4asX OHa MOMKET OKa-
3pIBaTH BpeJHOE [eHcTBMe B BOHOTOKaX B BojoeMax. Kpome Toro,
3aKOHOM Ho oxpahe npHpoan OPI ee npuMencane A1 OYHCTKH Apen
3ampellleHo.

Ecimn paccMoTpeHHBle cPeACTBa He AIOT MOJNOXKHTEABHOIO DE3YJb-
TaTa WM ApPeHbl 3aKyNOPEHH HA CPaBHHUTEJBHO MJIHNHBIX yyacTKax, T
TpefyeTcss YacTHYHAs paCKONKa HJIH NPOKJIaKa HOBOH ApEHaXHOH JH-
HuE (oM. pasg. 5.6).
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