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ARHOTALNA

B xruure paccMaTrpuBawTCa cI0COGH GOPBOB ¢ NPUTOKOM FPYHTOBOU BOJH
HOPH NPOU3BOJCTBE BBHEMOK H TIOI3eMHEIX PaspaCOTOK B HACHIEHHBIX BOI0K0 IIO-
polaxX IyTeM HCKYCCTBEHHOTO NOHHREHMA YPOBHA FPYHTOBHX BOJ OTKAYKOH

Kuura wmomer cayssuTh moco6HeM NOpPH IPOEKTHPOBAHHH paGOT IO BOJO-
OTJIMBY B KOTJIOBAHAX H IOX3eMHBEIX BEIPDA0OTKAX, 4 TaKMe NPH TPOCKTHDOBA-
HHH, IOCTPOHKE H HKCIVIOATAIHE BEPTHKAJBHOIO TOCTOSHHOrO JpeHasra

Ilpa cocraBiIeHdH TpPYZa HCUOJB30BAH BarPaHUYHNI M COBETCKHY OIBITH
B 9TOM HOBOM cIloco0e IIPOH3BOJCTBA CTPOMTENBHHX paloT B BOZOHOCHHX

IPYHTaxX

HPEJUCJAOBUE K IIEPBOMY HU3JAHUID

Coco6 HCKYCCTBEHHOTO IIOHMMEHHS YPOBHA TPYHTOBHIX BOJ IIOTYIHA
B IX0Cae/Hee BpeMsA IIHPOKOE pacHPOCTpAHeHHMe B CTPOETENbHOH IpaKTUKe 3a
rpanunelt CpaBHHTETHHAS TPOCTOTA STOro cliocoba, JeldeBHsHa palboT H BO3-
MOKHOCTh IPOM3BOACTBA NOHHMKEHHUYM Ha SHAUYUTEJLHYI INIYOHEY BaCTABUIH
GONIBIIHHCTBO CTPOHTEJNbHBIX (PUPM TPHMEHATH CIOCOO MCKYCCTBEHHOrO IIOHH-
MeHHA BO BCeX MIYOCMHHHRIX paforax, rije TPYHTOBEIe YCJIOBUA IIO3BOJISANH IOJY-
YHTb HAHOOABIIMH BdeKT

Hecmorpa Ha, pesynpTarhl, JOCTHIaEMbie IPHMEHEHHEeM CIocofa HCKYC-
CTBEHHOTO NOHMIKEHUS YPOBHA FPYHTOBBLIX BOJ, B HamleH CTPORTSIBHOH Ipak-
THEKE 3T0T CIIOCOO He HANICa KOUKHOIO PACOpOCTpPaHeHHS, ITO OOBACHIACTCA Ma-
JBIM 3HAKOMCTBOM HH/KeHEePHO-TEXHHIECKOrO COCTaBA C TEOpHEX H OPAKTHKOH
BTOr0 JeJa H OTCYTCTBHEM COOTBETCTBYIOIIEro O0OpPYHOBAHHSA

IIpuMepsl w3 Hallel CTPOMTENbHON UPAKTHKM IIOKA3HIBAIGT, 9T0 B IEJIOM
palle chaydaeB CTPOHTCJbHBIe OPFaHH3AOWU MOMKHBl npuberarb K JOPOr0 CTOSA-
UM paoTaM HIF Aa’Ke OTKA3BIBATHCS OT IMIYOMHHEIX paGOT TONBKO BCJIEICTBHE
HeIOArOTOBIEHHOCTH K IIpHMEHeHHI0 HOHH3HTEeJIbHBIX YCTPOHCTB

Hacroammit Tpyn mesk W 11 Kycanuma mpeactaBiseT CBOAKY BCeX TeO-
PETEYECKUX M NPAKTHICCKAX MATEPHAI0B IO BOIIPOCY HCKYCCTBEHHOTO IOHHKE-
HHS YPOBHA TPYHTOBEIX BOX H H3eT AHAJH3 BCeX YCJIOBHY, IpH KOTOPBIX 3TOT
CIIOCOO MOMeT HaTh HamGoNee GIATONPHATHBIE pe3yabTarbl OcoGeHEO IeHHOH
9aCThI0 9TOr0 TPYHA ABAATCA IpPAKTHICCKHe Npe/UIoKeHHS aBTOPa, OCHOBAH-
Hble HA aHAJIU3¢ PalOoTHl PANa BBIIOTHEHHBIX IIOHU3UTEJbLHBIX YCTPOHCTB, YTO
JaeT BO3MOSKHOCTH HCIOJbh30BATh 4TH BBIBOJALI B Halllel CTPOUTEJIbHON IPAKTHKE.
Hpr aTOM HeO0XOOHMO OTMeTHTb, YTO HMeINMecs y 3arpaHHIHNX QHPM ONBIT-
Hble MATepHAJBl COOBIYHO He OYOJUKYIOTCA H NOPEACTABIAIT CEKDET XamIoH
$GHPMBI, [0YeMY HAKOIJEHHe Y HAC COOGCTBeHHOrO ONBITA SABIACTCA HACYITHON
He0oO0X0IHMOCTHIO

B saxmodenus ciellyeT ormMeruth, uro TpyA M 11 KycarHza, npeacrasidio-
AN IepBy0 KPYUHYID H OOCTOATENbHYI palbory Ha PyCCKOM A3bIKe, JacT BO3-
MORHOCTH O3HAKOMHUTBHCS C BOIpPOCAMY HCKYCCTBEHHOIO NOHHMKEHUS YPOBHA
PPYHTOBHX BOJ[ HalllUM HHKEHEDHO-TeXHHYECKHM DAGOTHHKAM, 4TO HECOMHEHHO
ORAMeT H3BECTHOe BIHSHHE H4 IIHDOKOS IPHMEHeHHe ITOTC CIoc064 B CON3HOR

CTPOUTENBHON IpaKTHEE.
lIpogg H Ywaxos

JlenamHTpaAL,
1% aprycrta 1930 r




BeaspemeHHO noruduiemy ChiHy
moemy bBopucy nocsauiaw.

NPEJUCJIOBUE KO BTOPOMY HU3IAHHIO

['panano3Hoe KanmuTaabHOe crpouTenhcTB0 B CCCP B Tewenne MHHYBHIEH
HEepBOH TATHJICTKH BBIABHHYNO Ha IepBBHIH IIaH HamGolee COBepHIEHHBIe CIIO-
¢cOOBl pabOT ¢ IIPpUMeHeHHEM BCEX TeX MeXaHM3MOB, KOTOpble BEIpalboTaja H BH-
pabaThiBaeT IePEAOBAs MUDOBas TeXHHKa. Bo Bcex 06AacTAX TIyOHHHOTO CTPOH-
TeJbCTBa (IHAPOTeXHHIECKOr0, FOPHO-IMOK3eMHON0, BOHOIPOBOAHO-KAHATH3AIMOH-
HOTO, OCHOBaHHY M (PYHJAMEHTOB IIPOMBIIIJIEHHEX COODYHEHUH H 3JaHHH H T. IL.)
NOTPeOOBAJIUCh TaKHE TeMIE H TaKas 9KOHOMHUS pafoduX DPYK, 9TO CTaphble Me-
TOXB pabOTBHl B BOJOHOCHHEIX TPYHT2X ¢ IIPHMeHeHHEeM OTKPBITOIO0 BOJOOTIHBA
Her30esKHO MONKHBI GBI 3aMeHATHCHA 00Jee COBepIIeHHBIM (B OTHONIEHMH CKO-
pOCTH paboT, SKOHOMHUHU paGodell CHIABLI, BOBMOMKHOCTH CAMOro HIMPOKOr0 IpUMeHe-
HUA CTPOHTEJNBHBIX MallHH, JydIlero KadecTBa M 0e30MACHOCTH PafoT) METONIOM
HCKYCCTBEHHOIO, IOHUKERUS YPOBHA TIPYHTOBHIX BOL.

Y#&e B mepBOH OATHIETKE CIIOCO6 HCKYCCTBEHHOTO TOHAMKEHHA CTAJX OBICTPO
3aBOeBHIBATH ceGe MecTo B ray6raHOoM cTpouTenbeTtBe GOCP, ocBamBaThCsA CTPOH-
TeISAMH, OPTaHHU3AIHOHHO O(DOPMIATECH H YEPeIIATHCH, CTANH CO3JABATHCA Ma-
TCPHaJIbHAA 0439 M TeXHHIEeCKHE KAJPHL.

Takue MOIMHBIE CTPOUTEeTIbHEIE O0befmHeHHA, Kak OCowssogcTpoi, Numy-
CTPOH, OBICTPO NPAKTHYSCKH PA3BHIU HJTOT HOBRIH CH0CO0 HA CTPOUTENLCTBE
KpyOHeHHINX CoopyReHEN (ABT03aBOX MM. Mogorosa BOIH3M ['opbKOro, 3apol
M. JIgepsunckoro B r. HaMeHckoM, MarguTOrOpCKHH 3aBOJ H IP.).

Bropas namanetka ¢ ee MOCKOBCKHM MeTPOIOJNUTEHOM, KaHaIoM Bomra —
MoCKBa, CTPOHTEeNbCTBOM TFHApOCTAHUHYM Ha, Boare, CBUpM M ApPYTHX KpyiHeii-
IMUX peKaX, ¢ PasdpaboTKO¥ HOBEIX MeCTOPOEACHHE KaMeHHOrO H OGyporo yrid
(IloarMOCKOBHBIY GaccedH) B MEeJbIM PATOM BARHEUMUX U KPYIHeHHIHX 06'HLEKTOB
TIYOHHHONO CTPOHTENBCTBA NOCTABHIH 32429y TAKOre HIHPOKOre H PasHoobpas-
HOX0 NPUMeHEeHHUS CHOC00a NOHHIReHHA IPYHTOBHIX BOM, 0 KOTOpPOM B NEpBOH
IATHIOTRE He MOTIO OHTH W PEeUd.

Tenepp yie MOMKHO CKA34Th, UTO BhIcOKHe TpeboBamus B CCCP x xadectBy
CTPOUTEJBHHX PAHOT, K SKOHOMHU pabodeli CUILI M MCIOJL30BAHUID MeXaHH3MOB
He NO3BOJAT HHROMY Ha 0oJiee HJIH MeHee KPYIHOH IOCTPOHREe B BOJZOHOCHBIX
IPYHTaX O0XOMUTHCS CTAPBIMHM CIIOCOOAMM OTKPHITOIO BOIOOTIHBA, €CaIH BO3-
MOSKHO M BBHIIOJHO IPUMEHHTh HCKYCCTBeHHOe NOHHUIREHHe YPOBHS IDPYHTOBHIX
ROZ,
IIpaxradeckue TpPHeMBl HCKYCCTBEHHOTO IOHHMREHHS YPOBHA IDYHTOBHIX
BOJ[ BeCbMa PasHOOOPA3HBl B CBASH ¢ Pa3HOOOpA3HEM THEDOTEOJOTHYECKUX YCJIO-
BHY, PasMEPOB H XaPaKTepa COODYHeHUH, TEMIIOB CTPOHUTEJLCTBR, HAJHYHA TOTO
UIg HEOro OGOPYAOBAHHMA H IIEJOT0 PAfa CHeNU(pUUECKHMX MECTHBIX 0coGeH-
pocreit. PammoHadbHOe IpUMeHeHHe TOTO MJAM HHOTO IpHeMa, OlpelelieHHe KO-
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JHYECTBA, PA3MEPOB H THIOB NpeAMEeTOB OOODYIOBAHHS M HX B3aWMHOI'C pacIo-
JOKEHASI MOryT OBITH JOCTHIHVTH TOJNBKO IIPH COYETaHHH OIbITE CTPOHTENA H
HHAKEHEDHOTO pacdera, K&K M BO BCAKOH HHOH 00JaCTH TEXHURH.

IpennaraeMblt TPyH HMMeeT Iedbl0 O3HAKOMHTH COBETCKOTO CTPOHTENA
C NPHMeHAeMBIMH B HACTOsIee BpeMsA NOPaKTHICCKHMH IIpHEMAMH IIPOU3BOZ-
(TBa HCKYCCTBEHHOr0 IOHHYKEeHWS YPOBHA TIPYHTOBHX BOJ, ¢ TeOPETHYECKHMH
OCHOBAMHK H IIpMeMAMH pAcYeTa YCTAHOBOK TIOHWKEeHUd yPOBHA FPYHTOBBIX BOJ

TlepBoe nuTOrpahupOBaAHHOS M3IaHHe HACTOSMIed KHUTH 1930 I. yiKe JaBHO
DA3OIIIOCh 34 HCTeKIOHe 4 roja NPaKTHEa W TeOpHA NOHHKeHHSA CHeJNaJIH 34-
MeTHLEIe IIard BNepell, B COOTBeTCTBHM ¢ UeM HACTOAMEee HaJaHHe TPeGOBaJIOCH
3HAYUTEJbHO PACIIUPHUTL K IlePepaGoTATh.

lloasuBmuiicas B KoHme 1933 r. mepeBony KHETH Hupumeiica «Horyccernen-
H0e IOHUMAEHHEe YPOBHSA I'DYHTOBBIX BOJ» B IepepatoTKe SHXADATa 3HAYHUTEILHO
O0JIeI'THI 3Ty 3aJa4y, TaK KaK JaJd BOBMOKHOCTE He KacaThbCd pAla BecbMa Cy-
IOIeCTBEHHHIX BOIIPOCOB, Kak HallpuMep SBIeHWS OCAJKA IPYHTa M IIOYUBHI, NpH-
Mepbl HOHWMeHHH ¢ rIyOHHHBIMH HACOCAMH M JAp, KaKOBbHle HHTepeCyIHecs
Halayr B KHUre Kupuiaeitca-duxapara

K cOomaJeHHI0 psAT BeCbMa CYIIECTBeHHBIX BOIIPOCOB OTCYTCTBYET KAK B Ha-
Crofgmei Halllell KHHUre, TAK B KHHTe HUpHIeitca U B UHOECTPAHHOM JHTeparype
K u®mcay TakuX BOIPOCOB OTHOCSATCA HAIpHUMED COIDOTHBJIEHHE KOJOALEB.
TIPUEMBl OCYIIeHHS MeIRKOIOPUCTHIX TIMHHCTBIX H TOpPAHLIX IPYHTOB H Ap, ITO
00'bACHACTCA IVIABHBIM 0O0pasoM Hepa3pabOoTaHHOCTBI0 HJIH HENOJHUE paspaso-
TAHHOCTHI0 HTHX BONpocOoB HakoHen B IpefiaraeMoi KHure, Kax M B KHHre HH-
puiaeiica, OCTAJMUCH COBEPIIeHHO He PA3BHTHIMH TeOpHA H IpaKTHEa GOPbOLI C Ha-
IOPHBIME BOJZAMHU. OTH BOHPOCH ellle MaJo0 pa3paGOTaHBl H BMECTe C TeM Ha-
CTOJMLKO CJOMHEBI, YTO [IOVIFRHLI COCTABUTH HpeIMeT 0c000T0 TPYyAa, NOABRICHHE
KOTOPOTr0 NaBHO OEUIAETCA IPAKRTHIECKAMH PAGOTHHEAMH 110 TOHHMKEHHID H TAY-
OMHHOMY CTPOHTEILCTBY BOOOIIE.

ABTOop CUHTAeT 0C000 HEOOXOIUMBIM IIOJYePKHYTH, ITO MHBOTHEe BOIPOCHI,
BaTROHYTHE B IOpelJaraeMoil KHHIe BIEpBBHle, HYEIAIOTCA B KPUTHIECKOM K cebe
OTHOTIe HHH

Besarne kpHTHYeCKHe 3aMeUaHMHsA, BO3PAMKEHHA H COBETHI 4BTOPOM OyIyT
BCTPeYeHBl C IOJHBIM VIOBJETBOPeHHEM KaX CIOCOGCTBYIOINHE (ojdee GHICTPOMY
OCBOSHHAI0 TEOPHH H UPAKTHLRH TOHHIRCHUS H YCHEITHOMY JAaJbHeHllleMy YCOBRep-
IIeRCTBOBAHUID HTOrO CIOCO6a

H Rycanun

MockBa
1834 1
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BBEIEHUE

Bo Bcex o6mactaX CTPOATEIHCTBA, CBABAHHBIX C OTPBIBKOH INI[yOOKHX KOT-
JOBaAHOB HJIH ¢ OPOA3BOACTBOM IO3eMHBIX paldor, HaUGONbIIHEe TPYXHOCTH BO3-
MHKANT IPH BOXOHOCHOCTH PaspalaThiBaeMBIX I'PYHTOB.

B Hacrosgmiee BpeMs M3BeCTHBl CHeIYIOIHe CHOCOGBl IIPOM3BOJCTBA IIY-
GHHHBIX pPa6oT B BOZOHOCHBIX ITPYHTAX:

1. Crmoco6bl OTKPHITOTO KOTJIOBaHA C HAKJIOHHBIMH HMJIH BePTHRAJIbHBIMU
CTeHKAMHU H ¢ OTKDPBITHIM BOJOOTIHMBOM.

2. Cmoco6Bl paGoT ¢ NpHMEHeHHeM CIRATOIO BO3AYXa (KECCOHHBIH CIIOCOG,
TOHHEJbHBIX CIIOCO0 CO IIHTOM).

3. Cmoco6 3aMOpasKUBAHMSA IDYHTA.

4. Cmoco6 IleMeHTaIldd IPYHTA.

5. Cmoco6 oKaMeHeHU S (CHTHKATUBAIMH) TDYHTA.

6. C11oco6 UCRYCCTBeHHOr0 MOHHIKEHHS TPYHTOBHIX BO/.

Ecan B OTHEABHHIX CIy4YasAX M MOKHO cefe IPEJCTABATh IPHMeHAMOCTH
TOJABKO ONHOIO H3 IePedHUCIeHHBIX CIOCO00B, TO B GONBIIMHCTBE CIOyYaeB Bee
UJIH HEeCKOIbRO CIOCOGOB MOTYT MeRIY co6oit KOHKYpupoBarb. Ha BrIGOp TOrO
HJIH MHOTO cIOc0o0a BIHSAKT caMble pPasHOOOpa3Hble VCJIOBHA.

Hauboaee pacmpocTpaHeH 67arojaps cBoey IPOCTOTe CHOCO006 OTK P BI-
TOIF0 KOTJIOBAaHA ¢ OTKDPDHTHM BOZOOTIUBOM. HCIHM IpHA OTCyT-
CIBHH TpPYHTOBBIX BOA 3aJO0MEHHE OTKOCOB COOTBETCTBYET YIIY eCTeCTBEHHOrO
OTKOC8 CYXOr0 IPYHT4, TO B BOJOHOCHHIX IDYHTaX BTO 3aJ0KeHHe 3HAUYATEILHO
YBeJHIUBAETCA, 8 IIOTOMY YBeJHIHBACTCH M o0heM 3eMISHHIX pa6Gor. Bo MHO-
rHX caydyasdax (B ropodax) c¢rocod OTEPHITOTO KOTJI0BaHA ¢ HAKJOHHBIMH CTeH-
KaAMH COBepIIeHHO HeJIOIYCTHM H3-33 HeZOCTAaTHKa ILIOIMALH, a II0TOMY 3a-
MeHAeTCHd KOT/JOBAHOM ¢ BePTUKAJLHEIMH IHITYHTOBLIMH CTEHKAMH M C TEM Re
OTKPBITHIM BOZOOTIIHBOM.

Herm 910T CIOCOO MORET NMPUMEHATHCS 063 O0COOBIX  3aTPyJHEHHH IpH
HeGOJBIION IOMPHHe KOTJIOBAHA (TpaHIles), TO NOpH OOIbIIOH IHADUHE OH CTa-
HOBHTCA O00Jiee 3aTPYIHHTEIbHBIM, TPefyA CJIOKHBIX H ‘He BCerJa BIOJHEe HA-
JemHLIX KpeineHuwil. CaosmHoe KpellleHde, He roBOpA yiEe 00 VAOPORAHHU Pa-
60T, HACTOJABKC CTeCHHAeT palbodee IPOCTPAHCTBO KOTIOBAHA, 9T0 B3HATHTEIHUO
SATPYHHAEST H JavKe COBepHIeHHO HHOTJa MCKJIIYaeT BO3MOKHOCTH IpUMeHeHHH
HEOOXOARMBIX CTPOUTEIbHBIX MAIIWH.

Bopa, npoEukawomas B KOTIOBAH Yepe3 IeW MIIVHTOBEIX CTeHOK H CO
JHa, 3aTpyAHseT H YAOpoKaer KAk 3eMJIsHBe, TaKk H OCTaJbHbEe CTPOHTEJLHHE
PaGoThl H 4aCTO ABIHeTCA IPHIHHOH HEJOCTATOYHO XOpOIIero KadeCrBa paboT.
Hocrypaonias B KOTIOBaH BO BpeMd paboT BOGa 9aCTO BHIHOCHT C COGOI0 HM3-34
NITYHTa H CO JHA 9YaCTHUBLl IPYHTA, 38 CTEHKAMH 00pa3yloTcd NYCTOTHI, 0CJaal-
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JSeTCA KpelaeHue, Y0 YrpoiEaeT 00BaJOM KOTIOBaHA H ABIAETCSA IIPpH H3BeCT-
HBIX JCJIOBHAX OHACHBIM B OTHOUDIEHHH YCTOUIHMBOCTH COCENHHX CTPOCHHH.

BonvmugHeTBO YIMYyOJeHHBIX H IONBEMHEBIX COOPYKEHHM AOMMHO OBHITH Ha-
JeJRHO H30JHPOBAHO 0T IPDOHUKAHUSA BHYTPb HX I'PYHTOBOU BOJHI.

OCHOBHEIM YCJI0BHEeM I YCTPOUCTBA H3OIANMHH SABIAETCA CYXOCTh KOTJIO-
BaHA BO BPEMSA IPOM3BOJACTBE H30NAINMOHHEBIX pafor, 9ero IpPH OTEPBHITOM BOXO-
OTNHBe (CO JHA KOTI0OBAHA) TPYAHO OOCTHIHYTD.

IIpuMeHeHHe METAJAMIECKOTO MNYHTA HOBEHIMHX KOHCTDYKIIHM XOTSA H Be-
JeT K YCTPAHEHHI0 IEHOT0 PANA KpyNHeHIInX HeJOCTATKOB KOTAOBAHHOIO CIO-
co0a € OTKPBITEHIM BOJOOTIHBOM, HO B IKOHOMHIECKOM OTHOIIEHHH He BCETAR
OKa3bIBAeTCA HPUEMIEMBIM.

Cnocol6H yray6aeHHsda KOTAOBAHOB 63 OTKAYEH BOAH
¢ YyIaJIeHHeM TIPYHTa MHOFOKOBHIEBRIMH 3eMJedepDHAJKAMA H 3eMJIeCOCAMH IIPH
OOJMBIIAX OTKPHTHX KOTJI0BaHAX 0e3 KpellleHHusd, & Takme H IpelepHBIMH 3€M-
JieyepHareIbHBIMH CHADAMAMHA IPH KOTJI0BAHAX MAJIOH IIOMAJ X € BePTHKAIb-~
HBIMH IIDYHTOBBIMHM CTEeHKAMM, ARBIAACH HHOIAS SKOHOMHYECKH BBITOZHBIMM H
JOIYCTAMEIMH, B peXKMX CIy4asX (Npd NPUMEHEHHH I0ABOJHOIO GeTOHHPOBA-
HHASA) MOIYT HCRIOIUTH HeOOXOAHMOCTE: 3aKAHYMBAHHSA KOTIOBAHA IO 3amuTOoM
BOZooTNEBA. OCHOBHOe Tpe6OBaHHe IPH YCTPOUCTBE OCHOBaHHSA BCAKOLO COODY-
SReHUA 3aKJI0YaeTcsd B TOM, 9TOOBI I'DYHT IIOJ OCHOBaHHeM He ObBlE HapyIIeH,
T. €. He JOIKHO OBITb IepeOOPOB H B3pPHIXJIEeHHI TIpyHTa. llosTOMy OTDHIBKA
KOTJIOBaHa IOJ BOIOH, ecJM OHA ROOOIe BHITOJHA # JONYCTEMA, HOJIEHA OHTH
IpeKpalleHa paHee AOCTHAKEHHA IIPOeKTHOW TIYyOHHEI KOTJIOBaHa, IIOCTIE dero
JIOJIFKHA MIPOUSBOAUTHCA OTKAIKA BOAB H UPONONRATHCA 3aTeM A yrayOJeHHS
KOTJI0BAHa 0 IPOEKTHOX OTMETKH H A8 NPOA3BONCTBA BCeX paGor I yCTPOoH-
CTBY OCHOBAHHSA H B0O0OIIe MOJ3eMHONH 9ACTH COODYREHHA.

B Tex caydasx, KOria He[OCTATOYHO MECTa JJd NPHIAHHA OTKOCAM KOTIO-
BaHa TOrO OOJBINOTO 33JIOMEHHSA, ROTOpoe Tpebyercd IS YyCTOWIUBOCTH MX IIpU
nocihefywoueif 0TKa9Re BOABI, KOTHA I'DYHT BMecTe ¢ BOJOH Tpe(yeTcsd TPAHCHOD-
THPOBATH HA OOJBIIOe PACCTOAHHE, KOFH8 BO3MOKHOCTH OHOJ33HKSA OTKOCOB KOT-
JIOBAHA IIOCJe BOHOOTIUBE MOIKET YIDORATHL YCTOHIABOCTH COCEAHHX COOpPYIRe-
HAHW, 8 BePTHKAJLHOE KDEIICHHE CTeH [I0Che OTKaYKH BOALI H3 KOTIOBAHA
JOMKHO HCHBITHIBATH TaKOe JaBjIeHHe HAPYRHOTO0 HeOCYHIEHHONO IDYHTa, 9TO
epepacxombl Ha KpeIUIEHHe CBEAYT Ha-HeT HYKOHOMHI0 OT IOPHMeHeHHS IIOHBO-
IOT0 3eMedyeplIaHud, TOINa NOCJHeJHee CTAROBHTCA HEBBIFOJHLIM. Boolie cro-
c00 IOABOMHOTO 3eMJIeYepIaHdAsl W3 KOTJIOBAHOBR B OYeHL MHOTEX CIYJIASIX MOKET
OKa3aThCA HEYKOHOMHYHBIM H TOYTH HHUKOTIA HE HUCKJIUYaeT HeOOXOTHMOCTH
BOAOOTIHBZ KpOMe CJIydaeB IIPHMEHEHHA IIOCIHEIYIOIIEIo JIOIBOTHOr0 OEeTOHH-
POBAHHA.

Cnoco6 DOLKBOLHOTO 6eTOHHPORBA HHSA, COCTOSINANK B TOM, UTC
GeTOHHYI0 MacCy B CBesREM, 4 HHOIAA A B IOAYCXBaTHBIIeMcd (cmoco6 Hu-
HATIJIE) COCTOAHHY B MelKaX H AMHAKAX U0 TPYO6AM ¢ BOPOHKAMH CHYCKAIOT Ha
JHO KOTJIOBaHA, 3aI0JIEHHOTO BOJAOH, M YRJIA,IHIBAIT CJAOSMH, HMeeT TaRk MHOTO
HeJOCTATROB, UTO MOMET NPAMEHATHCA TOJBKO IPH YCTPOUCTBE TeX OCHOBAHMIA,
OT KOTOPHIX He Tpelyercs 0CO00U NpoYHOCTH. lIpE mOIBOAHOM GETOHHPOBAHWH
TepAETCA MHOTO BARYINEr0 BemecTBa, HOIYYaeTcd MHOrO GeTOHHOHW TIpA3H, He
CXBATHIBAIOIMIeHCA H pPa3feldlie#d BCK IOABOAHYW OCTOHHYK RJIAJKYy Ha He-
cBABAHHBIEe CJIOM M Jaske OTHAeIbHBle KYCKH, IpHYIeM V/IaJeHHe 3ToH Ips3d Ha-
COCAMH HOJHOCTHI0O He yAaeTcd M co3faeT HO04BOYHOE BHIMELIBAHHE HEMEHTHOIOD
pactBopa. lIpucrrocoGiends Mg WOABOTHONO OeTOHHDOBAHHS TDOMO3JKH, pac-
npelededye OGeTOHHOH MacChl HepABHOMEpHO, HEOOXOIHMO YYACTHE BOJOIA30B,
IIPEMEHEeHHEe apPMATYPH BeChbMa B3aTDyINHHTEABHO, HOUTH HEBO3MOKHO, Tak 4TO
YCTPaUBATh MeMe300eTOHNHbIe OCHOBAHHA H TeM 0o0Jee IMOA3eMHLIe YACTH CTEH
COOPYREHHS CIOCOO0OM IOABOLHOTO OeTOHUPOBAHHS HE YIAeTCHd, a €CId B
yagercs, TO BeCbMa COMHUTEJbHOTO RaJecTBA.
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BBrAy 9THX HeTOCTATROB CHOCOO IFOABOJHOIO GETOHHDOBAHMA B OTKPHITHIX
KOTIIOBaHaxX Ha, CyIIe WM B BOAOEME 32 IMepPeMBIYKAMH IIOYTH COBepIIEHHO BHI-
TeCHeH CIIOCOGOM HODMaJbHOX KJAAJAKH B OCYMIEHHOM NPH IOMOMIM HCKYCCTBEH-
1010 MOHUMKEHHS VDOBHSA I'DYHTOBEIX BOZ KOTJIOBaHe, 8 eClIH ellle MOKeT HaHTH
OpHMeHeHHe, TO JHIIb IPH YCTPOMCTBE TAKHUX HAIIpUMep COOpYReHHM, KaK IIOp-
TOBBIe MOJIBI, Tlle He TpeOyercd TaKOH TIMATEIbHOCTH GeTOHHOHM KJIAJKH, KOTOpasd
CNpaBAasia OB YCTPOHCTBO OIPAMIAWINHX IepeMBbIYeK H IPOH3BUACTBO BOIO-
OT.THBA.

Cnoco6b pa6oTc IpDEMeHeHHEM CHEaTOr0o BO3BAYXa CO-
OpAMKEHH ¢ OONBIIHMU PACXOZAMU CDeHCTB H BpeMeHH, TpeOyIoT CJIORHOIO 060-
pYyZOBaHHA, OCOG0 IIPHBBIYHHKIX M BHHOCAHBHIX pabodux H CBA3AHBI ¢ ONAC-
HOCTBIO A HX 3J0POBBA.

KeccomHbr#t crmoco6 NpHMeHSeTCS TJAABHBIM 00pasoM JJIS YCTPOUCTBA LOJ-
BOXHBIX OCHOBAHHHU, CIOCOO. K€ TFODHUSOHTAJLHOIC KECCOHA -— «CIOCO6 co niu-
TOM» — OPHMEHAETCA NJIS TOHHEJBbHEIX DPaGoT B BOJOHOCHLIX IPYHTAaX TOJIBKO
Ha JOCTATOYHO GOMBIION TIVOWHE.

OnHaro W M3 ATHX MOBOJBHO Y3KHMX O6NacTeft OpuEMeHeHHS CHOCOO6 CMRaA-
TOTO BO3JAVXa BCe Gosee M (oJiee Telleph BBITECHAGTCI CIOCOOOM IMOHUMKCHUA
TPYHTOBBIX BOI, HE CONPAKEGHHBIM C BHIICYKA3aAHHBIMHM HEXOCTATKAMH.

Crxoco6 3aMOpaRHBAHHUA B OTNEIbHEX CJIydadax (HPOXOAKA IOAXT
B [THHUCTHIX IIBIBYHAX) AMeeT HeOCHOPHMEIE IIPEHMYINECTBA IIepell BCeMH IDy-
THMH cHOcOb6aMH, OMHAKO, KOIJa ¢ HUM MOIYyT KOHKYDPHAPOBATH APYIHe COBPEeMeH-
HBle CIIOCOOBI, YCTYIaeT UM, OCOGEHHO UPH BHPAGOTKAX ¢ GOABHION TLIOIIAJLIO.
CyiecTBeHHEHITIME er0 HeJOCTATRAMH ABIAKTCA OOILIIAS CTOMMOCTH 060Dy HO-
RAHHA H 9KCIICATAINAY, & TaKMKe YYBCTBHTCIPHOCTD K [BHKEHHI0 I'DYHTOBBIX
BO/I.

Cnoco6 mMeMeHTAN®WH TDPYHTaA HMeeT Hambonpllee IPHMeReHAe
IAs OPeKPAHIEHus ITOCTOSHHON (UIBTPAUH BOAH 4Yeped IpYHT. Tak HaIpAMep
eMeHTallHs 9aCTo IpuMeHdeTcd AJA YCTpaHeHHA (QHILTPAIMH BOLH IIOX OCHO-
BaHHeM IIJIOTHH M3 KPYNHO3€DHHCTBIX DPBIXJABIX HIH TPCI{AHOBATBIX CHRAJLHBIX
IIOPO/TL,

SAIUTA, e KOTIOBAHOB UJH IOA3eMHBIX BHIPAO0TOK OOJBIIOTO IPOTSAXe-
HUSA TOJABKO HA BpeMd IPOHE3BOACTBA paloT NOCPeACTBOM NEMeHTANAW [PYHTA,
IpH BLICOKOM CTOHMOCTH IeMEHTa M NPOM3BOACTBA PalOT, B COJLIDHHCTBE CJIY-
9aeB OKA3HBAETCH DKOHOMHYECKH HEBBLIFOJHOU, & IIOTOMY NpPHMeHAeTCA CpPaBHH-
TEJLHO B PEAKHX CIyYasdX, ROrJQ HHEAKOU Apyro# cnocol He MoeT OBRITH IpH-
MeHeH MJH OXKas3biBaeTcs ellle 60jee [JOPOTHM.

Conoco6 okKaMeHeHHSd (CHTUKATHB3aNUHU) TPYHTA COCTOUT
B TOM, YTO B IDYHT 9depe3 CKBAYRHHLI HATHETAKTCA 0co0ble JKHIKOCTH, KOTOpLIe
BO B3aMMONeUCTBHH OHA C APYroH H ¢ IeCYaHBIM I'PYHTOM IPEBPamaloT NOCHea-
HHY B CHEMEHTHPOBAHHY IOPOAY, He IPONYCKAWMY BOAY. ITOT €1oco6 pador
ABJSETCA BeCbMa PAAHKAJbHBIM B IIyOCHHHOM CTPOUTENbCTBe, HO TPHA €ro
CPABHUTEJbHOU HOBH3He ITOKA efle ABIAECTCA O4YeHb JOPOTEM, 4 IOTOMY IIpHMe-
HAeTCA OAA 38I{UTH KOTJIOBAHOB OT IPHTOKA. TPYHTOBBIX BOX B CPaBHUTEJILHO
HeGOJBIIUX 00beMax H TIaBHBEIM 00pa30M TaM, TAe APYTHe CIIOCOOH He MOCTH-
FAIOT MEJIH HIU OKa3BErBATCH elfle 6oJlee NTODOTHMH.

Cnoco6 HCKYCCTBeHHOIO NOHHMKEeHHNT YPOBHSA ITPYHTO-
BB X BOJ, TOABUBIIMHCSA BIOEPBHE B 70-X roJaxX NPOMITOrc CTOJETHA H JOJI0e
RpPeMA MAJOH3BEeCTHHIH, 34 -TOCJIEIHHAC TPH JNECATHICTHA CHela] TakHe YCIeXH,
uTO CTaJ 32 TpaHHMIel, B YACTHOCTH B ['epMaHuM, OJHHM HA3 HAHGOAGE DPACIPO-
CTPAHeHHBIX CIOCOGOB TIYCHHHEIX DPaboT B BOHOHOCHBIX rpyHTaXx. C mnepBow
OATHAETKH ©OH HAYaJ YCHJIEHHO BHeIPATHCA B IPAKTHRY INIYOHHHOTO CTPOH-
renaserBa CCCP, a Teneph IpuUMeHeHHe ero y Hac HEeYKIOHHO DACHIMPAETCSH.

3roT crocol 3aKI049aeTcAd B YCTAHOBRKe TPYIIL! TPYyOUATHX MJIH HIAXTHBHIX
GHABTPAHOAHEX KOJOIIEB, OHpeJeleHHBIM 00pa30M pACIOJOKEHHBIX Ha Tep-
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PHTOPHH TOCTPOWKH, W HEIPEPBIBHOU OTKAYRH H3 STHX ROJOLIEB IPHTEKAIIEH
B HHX I'DYHTOBOM BOAHL.

B pesynbrare Godee WIE MeHee NIPONONRHTENAbHOK OTKAUKHM IIePBOHATAIIL-
HBIH IPAPOAHBIY YPOBEHL TPYHTOBHIX BOX B IIpeliegax IIOWIAAH CTPOSIIErocs
COOPYREHNA IOHHMACTCH 10 HEOOXONUMON FIyOHHEBI, & CHeJOBATENBHO IIOJIE-
WAITARY OTPBIBKE I'PYHT HO TOH Re IMYOHHBI OCBOOOMKIAETCS OT BOALL OTPLITHIR
3aTeM B OCYLIEHHOM I'PVHTE KOTJIOBAH HIH NOA3eMHAA BBHIPAOOTKA TIPH IIPOIOJ-
HAOU[EMCSI TeWCTBUA KOJIOJEB COXPAHSETCSA B OCYHIEHHOM COCTOSIHWU JI0 OKOH-
JaHHs BCEIO COOPYREHMS WIH JaCTH €10, PACTONOReHHOH HHMRE PHPOIHOrO
VPOBHA I'PYHTOBBIX BoA. Ilochae OKOHYAHHSA MOCTPOUKH BOJOOTIHB TIPeEpaliaercs,
RQJAOANIB! BBITACKHBAITCA M BOKDYT COOPYREHRHs] BOCCTAHABIHBAETCA IIepBOHA-
YadbHEBIK YPOBEHL IPYHTOBBIX BOX. OKOHOMHIHOCTH, IPOCTOTa OOOPYI0BAHUA,
BO3MOMRHOCTE CAMOr0 THIATENBHOTO BBINMIOJHEHHS CTPOUTEIBHBIX paGoT @ IIHpO-
ROT0 TpEMEHeHHs] CTPOHTENBHBIX MalldH, Ge30IaCHOCT: JIA COCEIHUX CTpOoe-
HHI — BOT Te I'IABHBIE NPeHAMYIecTBa CII0CO0a IMOHHRCHHA YPOBHS DPPYHTOBBIX
BOJ, KOTODPBIe CHOCOOCTBOBAJNM €r0 IUMHPOKOMY pacCIpOCTPAHEHWI0 M HellpPephiB-
HOMY COBEPIISHCTBOBAHHUIO.

REPATRAA HOTOPHA PASBHTHA CHHOCOBA HOHHAKEHNA

CymecTBeREBIM OTIAHIHEM CIIOCO03 TMOHUMREHHEA OT OTKPHITOTO BOJOOTAHBA
ABJAAETCA TO, 9T0 B IOCHeTHEM OTPHIBKE IPOM3BOJHTCS IOIYTHO C BOJOOTIHBOM
cO /[Ha KOTJIOBAHA, TOrAa KAK B HEepBOM OTPBIBKE IPEINECTBYET OCYIIEHHE
ITPYHT4 IPH IIOMOUIM 3apaHee YCTAHABIMBAEMBIX TPYOUATHIX KOMOMLIEB.

He cuwras IPpAMETHBHBIX YCTPOKCTB MM TAKOTO IIPeJBAPHTEABHOTO OCY-
IeHdAA TPYHETA, TPUMCHABIINXCS €I[e B JPEBHOCTH, HAYAJIO IPHMeHEHHS CIO-
002 IOHHMReHHs B OJH3KOM K COBPEMEeHHOMY BHOE CJelyeT OTHECTH K CepelHHe
v0-X TOMOB IIPOILIOTO CTONETHSA: BIEPBEie B 9TO BpeMA NOHWMKeHHe Obll0 IPOH3-
BeJIeHO IIPH IOCTPOXKe BOJOOTIMBHOrO KaHawa B Tereie W HECKOJIbKO IOBIHEe
upu nocrpoiike nimoda B I'oaerenay (CepeporepManckm#t KamaJs). llpasma, Tam
oie He ObLIA’OpuUMeneHbl (ypOBBIe KOJOAIBI, BMeCTO HHX ObLIO He(OJBIIOE KO-
JAYeCTBO [IAXTHBIX EKoOMoAEeB. B 1886 r. m3BecTHbi#t rmapomor A. Tum
{A. Thiem) B npeamecTre Jlenmmura —Hayurodene npu mocTpolke IJIaBHOO BOJIO-
cOOPHOTO KOJOANA IPAMEHHJ IOHH/KEHHWe YPOBHA I'PYHTOBBIX BOJA IPH IIOMOUTH
MeCTH TPYOYATHIX KOJOALEB, PACIONOKCHHBIX BOKPYT CTPOMBIIETOCS COOPYIRe-
HASA, B 8TAH KOJOANH OBbIJIH OIYHIeHHl BCACHIBAONIAE TPYOLI, KOTOpPble OBIIH IIpH-
COeIMHEHBl K O0H[EMY BCACHIBAIOIEMY TPyOOUpPOBOLY, BEAYINEMY BOAY K IEHTPO-
GeRHOMY HACOCY.

B magane 90-x rof0B IPONUIOre CTONETHS IIOJ DYROBOICTBOM Jelidepra
(Seyfferth) 6vimy mpoWsBedenbl PaGOTH ¢ MOBMMKEHAEM TPYHTOBBIX BOJA IIPH II0-
CTpOiKe BOJOIPOBOAHBIX COOpY®eHUH ¥ 03. Bam m B H0urdepxeiine (I'epmanygs)

B 1897 r. ma®. Dpénrmreiiiep (Bredtschneider) pnepBhle NPEMEHHN TIIO-
HASReHAe TPYHTOBBIX BOJ IIpH MOCTpOlike kamanmsanwd B IlapmorrenGypre, npH-
JeM OBLna JOCTHIHYTa SKOHOMHA B 50% IPOTHB NPHMEHABIIErocA 10 TOrO CIIO-
<002 paboT ¢ MIYHTOBLIM OTPARIEHHAEM B OTKPBITHIM BOJOOTIHBOM.

B 1894—1896 rT. CII0CO0 TOHHMReHHA ObIN IpHAMeHeH AAS IOCTPORRH OT-
JEeNbHEBIX yIaCTKOB MerpomojuTena B Bymamemre. Hauunmas ¢ 1900 r, sTOT CIO-
o0 CTAJ IPHEMeHATHCS IPH IOCTPOHEE OSPIHHCROTO MeTpOIOJHTEHA H CKOpO 3a-
BOEBAJ TaM IIPCHMYITECTBEHHOE, & 3aTeM H HCKJINYUTEeNLHOe NOJNOREHMe,

B 1903—1904 rr. Bo PpaHnAd HCKYCCTBEHHOE IOHWIReHHE YPOBHA TIDYH-
TOBBIX BOJ OLLJIO IpAMEHeHO B GOJBIIOM MaclITaGe IpH HDOCTPOHKE METPOTIOJIH-
TeHa B IILIBYHAX Ha yaume Deanrpar B llapmike.

Jaipaeimas ACTOPAA JALT MHOTOYHCIEHHBIE NPAMephl IOHHIREHUA TPyH-
TOBBIX BOJ B PABNHIABIX O0JACTAX I'NIYOHMHHOTO CTPOHTeAbCcTBa, [epMmamuud, Ppan-
s, Anraad, AvepurH, Ilisenuu, Benrpru, Denbrau, Ioananguy w Ap
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B moperononmonno# Poceum aTor ¢mocol GBLI MAJI0 H3BECTEH, XOTA OT/EIb-
HBle CJIy9ad er0 OPAMeHeHHA H UMENTH MeCTo, Kak HAIPHMED IOHH/KeHHe Ha 3,5 M
HAIOPHOrO YPOBHA TPYHTOBOK BOABI, upousseAewHoe wHE. K. K. Kmoppe npx
NOCTPOKKE BOZ0O3a0OPHOTO KOJOANA HA TeKCTHIALHOK (abpuke 6. HHHAean B 90-X
rogax IpPOULIOT0 CTONETHA, IPH TocTpolike KHoderoBcko# maoTHHBL Ha JloHy
B 1912—1913 rr., IpH TOCTpOYiKe IJaBHOW HACOCHON KAHAJIH3AIHOHHOK CTAHIUH
B MockBe B 1913 r. W HEKOTOpBIe APYTHE.

IlepBble ciydaw NOHUKEHHUSI IPYHTOBHIX BOJ OTPAHHIHABAJIHCH HE3HAUATEIND-
HEIMH 1ay6uHaMd. Takx Kax BHICOTA BCACHIBAHHA HACOCOB IIPHM HEH30ERHBIX IIO-
TePAX B TPYOOIpOBONAX HE IPEBOCXOTHT OOBIIHO 5—7 M, & B IIPOMERYTKAX
MERAY KONOANAMH YyPOBEHDL I'DYETOBOM BOJBI PACHONAraeTcA BHIIIE YPOBHA B KO-
J0AIIAX, TO 001iee MOHWIREHHE YPOBHA I'DYHTOBHBIX BOJX OOBIYHO He IIPEBOCXOTUT
5 M. Jna poctHmenma Gosee TyGOKOr0 NOHHMMREHHA CTAJIH IPHMEHATH Tak
Ha3bIBAEMOE CTYIIeRYaTOe HWAA ApycHoe nonmwmenme. llocaexmmit cmocol co-
CTOMT B TOM, 9TO IIOCJE JNOCTHTHYTOIO IpelelbHOrO MOHWKEHHA 3—5 H YIPOH3-
BOTUTCA OTPHIBKA OCYIIEHHONO IPYHTA; IO MOCTHHRECHHA OTDHIBKOM NOHHKEH-
HOTO YyPOBHSI I'PYHTOBBIX BOJ 33KJAJBIBAETCS HOBAS IPYINa KOJOMIEB, KOTOpAA
OPHCOCIMHSACTCS IPH TOMOUIHM BCACBHIBAOIENO TPYOGOIPOBOLA K YCTAHOBJIEHHOMY
Ha JHe KOTNOBaHa HACOCY, W IOHHKeHHe IPOA3BOINHTCA JaJablie. (OOBIIHO
C BBeJEHHEM B Je#CTBHE 3TOM BTOPOH rpyniunl KOJOAIeB CO CBOMMH OTJAeNbHLIMMU
HACOCAMY, DACHOJNIOMKEHHLIMHE HA JHe HepBOK BHIEMKH, O0CDYyIOBAHHE BCPXHETrO
fpyca He pasfHpaercd. & IeHCTByeT COBMECTHO CO BTOPBIM APYCOM HIH ABISCTCS
pe3epBOM.

Cyna mo n@TepaTypHBIM HCTOYHUEAM, BIeDBBble APYCHOE IIOHUMEHHE OBINO
npuMereHO B 1892 1. wHR. @. llpmanem (E. Prinz) B 'epmanud. B 1905 r. aror
cIocof6 ObI MHDPOKO HUCIOIb30BAH HPA IIOCTPOKKE M peMOHTe MJII30B B Pop-
ereHBadble (I'epManma).

B 1906 r. ®. lIpuumeM OHa omucad crmoco6 TaKx HASHBAEMOr0 IPOJOJILHO-
CTYHSHIATOrO IOHWIKEHHSA, NPAMeHSHHHM IIpH TOCTPOHKE METPONOJNHTEeHA HA
y4acTee goosormure 'aprer — KpyMumepmrpacce B Depame.

JpycHEI CIOCO6 HAXOAWT IMHPOKOe NPHMEHEHHE W B HACTOSAIIEe BpeMs
Kax IpH OTDPHIBKE KOTJIOBAHOB ¢ OTKOCAMH, TAK H C BEPTHKAJLHHIMH CTEH-
KaMH. YHcJao spycoB MOMeT OBITh Pa3JHIHBIM, CMOTPA 10 IIy6HHE Tpelye-
MOr0 HonufeHms. WBBeCTHH cAyJadW JeTHpeX-, MATH- W JaRe IIECTHAPYCHHIX
NOHAReTAH.

Hapsanay ¢ Tpe6oparueM GONBINX [MIYOHH NONHREHAA YaCTO PEABABIALTCH
TpeboBaRHe HAHOO0JbIIEH ROMIAKTHOCTH YCTAHOBEM BO HM30e/RaHHe 3ATPOMOKRIE-
HUSA KOTJNOBaHA OOJLIOEM KOJHICCTBOM TpyO0, 3a/BHMKER, HACOCHBIX YCTAHO-
BOK ® IID.

IIpuMereRzeM TrIyOMEHBIX HaCOCOB, YCTAHABIMBACMBIX B TAYOGORHX KOJOX-
[ax ¥ MOoA3OITUX BOAY IO HAIIODHBIM TPyOOIpPOBOJAM, paspelllcH M BTOT BOIPOC.

IlocTenmeEHOE COBEPUISHCTBOBAHAE KOHCTPYRIHMH TaKOTO pOAa HACOCOB, HA-
y¥Had OT JaBHO H3BECTHBIX W II0 MHOTHM IPHIWHEAM HEYZOOHBIX SpAUPTOB,
ITAHTOBBIX TOPIIHEBHIX H MNEeHTPOOSHHBIX MIYOAHHBIX HACOCOB C MOTODAMH HA
TTOBEPXHOCTH 3eMJIH, IPHBEJ0 B MOCHCIRHe TOJB K THIY TAK HashBaeMbIx Tauch-
motorpumpe — IOTPY:RaeMbIX BHYTPh KOMQALEB arperaToB, COCTOANIHX H3 IeH-
TPOGEMEOr0 HACOCAE M BIEKTPOMOTOPa TPeX(Pas3HOro TOKA.

Breprele IPDEMEHEHHE HACOCOB ¢ IOIPYRAeMBIM MOTODOM HMeJI0 MeCTO TPH
repecrpoixe okoB B Huiae B 1926 r.. a sareM B 1926/27 r. — IpA IepecTpolike
SHAHHA TOCYJAapCTBeHHOM omephl B Depamue, B 1927/28 1. Oblia IIpHMEHEHA
GOoNbIIAsA, XOpouIo o0OpyIoBaEHAS YCTAHOBRKZ TIYOHHHBIX HACOCOB C HOTpy#ReH-
HBIM MOTOPOM IIPH IOCTPORKE YIACTEA METPOHOJMTEHa BOMW3H yMEOPMepHOit
cragudy Anercanfepmnal] (Alexanderplatz) B Depnure. B mociae/rme roms
CIoco0 APYCHOTO TOHWIKREHHA BCe Oojee m 00jee PEIIHTENBHO BBITECHAETCA
Ge3bAPYCHBIM C IPHMEHEHHeM TIYOHHHBIX HACOCOB.

(3]
)
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B CCCP mnocie IPasRJAHCKOE BOKHBI IpH HeGONLIIOM eHl¢ PA3BHUTHH
CTPOHTENHCTBA CIIOCO6 MOHMMKEHAS IPOZOAMRAN IPAMEHATHCA, TAK JRE Kak @ J0
HMICDHAIACTHICCKON BOWHL!, B PeJKHX, ¢IHHHYHBIX CAYyIAdX,

B 1922 r. monm®enne ypoBHA IPYHTOBHIX BOJ OBIJIO IPHMEHOH{r HPH II0-
CTpPOliKe OIYCKHBIM CHOOCOOOM ReIe300eTOHHOIO BOJONPHEMHOrO ROJOANA AHA-
MeTpoM B cBeTy 3,7 x s CmMOHOBCKOM BOHOKaUYKH Moockoscko-Hazanckolt me-
aezpoik mopord B MockBe. Bes ycTaHOBEA cOCTOANG W3 12 KOMOANEB rayCHHOH
16,75 ¥ ¢ BHYTPEHHHM JHAMETPOM 100 MM ¥ HADYRHBIM 254 MM (C OOCHIIIKOH
OeCKOM H TpaBHeM), IpHdeM ypOBeHb IDYHTOBON BOJAB ObIN HOHWMEH HA 3,7 M,
OTKa9K4 BOAR NPOU3BOMHUIACDH DBRERKTOPAMH, OOIMMI JeCHT Bcelt YCTAHOBKH He
IpeBBIIAN 6 J/CeK.

B 1923, BareM B 1924 W wmakoHenm B 1925 1. B Danaxde BOJH3H
r. I'OpbKorO mOCASNOBATENBHO OBLI0O OCYLIECTBASHO IO IPOEKTaM H IO DYy-
koBoZcTBoM 1pod. M. E. KHOppe HECKONBKO YCTAHOBOK IOHHRCHHA TIpyH-
TOBBIX BOJ: IPH IOCTPONKE BOAOXPAHUIHINHON 3eMIAHOK NJIOTHHH H GeTOH-
HOrO BOXOCAHBA NOpHM Hell, OpH NPORAAAKe S3aRPHTOrT0 BOJOIOABOAAIIEIO KaHala
INAHOI OKOJIO 200 M W JpPYrHEX COOPYReHHMH [iad BOAocHaGmenwmsAs I'Oph-
kopcro#t ['PAC. [NayOHnHa NOHHMEHUs, NAOCTHTABOIASCSA BSBTHMH YCTAHOBRAMH,
cocTaBasaa or 3,5 Ao 5 M. Hoaxoaus npHMeRAmHch OOHEHOBEHHBIE TPYyGIaThHe
¢ CeTEON, HACOCH — rOPHSOHTAJbHBIE MEHTPOGeRHHE, JIPHCOeTHECHHbe K OCIEeMY
BCACHBaIIEMY TpyOoIpoRojy. HHcao KONOANEB KamIo¥ YCTAHOBKH OBUIO
15—25.

B 1926 r. mORWREeREHe YPOBHA TPYHTOBHIX BOJ HPOBeJeHO GBLIO B JleHHH-
rpaje JJad OTPHBEH KOTJIOBaHA BacHJeoCTPOBCKOH RaHAJIH3AMHOKHON HACOCHO-
OYHCTHONM CTAHIWH, Te OJXHARC KOJOAUEl OBLIM He TpyGdaToie, 4 KOIaHbBIe Je-
peBAHHEBIL.

B 1927 r. mox pykosoactsom nmpod M. E. Kumoppe Obl10 mpHMeHeHQ IIO-
HEREeHHS IPH HOCTPOMKe KaHAIW3aIHd Ha HynaBHHCROM TeRCTHIbHOM (HabpHie
oy MocKroit ¢ ray6muOl NOHHMREHUS 0 4 M.

3a mocaeqHde 5 JeT UCRYCCTReHHO¢ NMOHUMKEHNe IPYHTOBBIX BOA, CTaJi0 INH-
poxo pasguBaThesa B CCCP.

C 1930 r. EaYaJg0 NPEMEHATH CHOCOO NORUMEHAS TPYHTOBHIX BOJ TOCOHH-
etmaende CowsBoAcTpoit (6. Tpect BomoramaiicTpoit), KONIa NOX PYKOBOACTBOM
aBTOpa ObLIM IPOBeNeHH MEDPBble IMOHUBHTCABHBIC PACGOTH s IIOCTPOKKH HACOC-
HEIX KAHAJH3AIHORHBIX cranmmit B Ilepose u B JloGepmax (mox MockBoit), mpH-
yeM INIyOWHa NOHWMEeHHs JOCTHTA.Ia YiRe 8 A,

B 1931 1. IpH ROHCYJABTAIIMH aBTOPA TO e OObeHUHEHHE IPUMEHHJIO IIO-
HHEEHHe B OONBIIOM Macuitabe HA BOLOUPOBOAHO-KAHANH3AIMOHHBIX padorax
ABT03aBOJa EM. MojoroBa BOmH3H I. ['ODHKOro, a MMEHHO:

1. IlpE mocrpotike mepekaIMBATENbHOK KAHAJH3AMAOEHON CTAHIWHA B BHIE
OILyCKHOI'0 KBAJPATHOrO KOJOANA 12 X 12 M? npm ofmeH ray6une 13,50 x or
TIOBEPXHOCTH 3¢MJIH H 8,70 M OT eCTeCTBEHHOTO YPOBHA TPYHTOBHIX BOZ. IloHH-
JReHHEe OBLJO BBIIOAHEHO IOCpPeJCTBOM 16 TPYyOJATHIX ROJNOANEB JHAMETDOM
150 MM H NIYOHHOK 14 M, IpAdeM II0 Mepe OIYCKAHHA KOJ0OANA (Bcaex 3a IO-
HAREHHCM YPOBHS TIDYHTOBBIX BOX) Tpy6darple RONOAGH YKOPAYIWBAJIHCH
CBEepXy, H TARHM 00DasoM BBHIIONHAJNOCH SJPYCHOE NOHHEeHHe «B cefer». ag
OTKQYKH BOJH OHJIO YCTAHOBAEHO 4 MeHTPOOCRHHX HACOCA, XUaMeTpoM 100 mu
W 4 TAKHAX K¢ 3aIACHHIX, OyCKABIIAXCA BMeCTe ¢ ONYCRHBIM KoaofgmeM. O0mumi
HAHGONBUINH ASOUT YCTAHOBRH COCTABIAI OROIO 70 J1/CEX.

2. Ilpu nocrpotike B 80 x or p. OkH OIyCKRHEIM CHOCOO0M BONOIPOBOIHOR
RACOCHORK CTAHIHH IEePBOTO IOAbeMa pasMepaMu B maame 20 X 16 #° @ IIyGH-
HOI0 [JH3, OT €CTeCTBEHHOTO YPOBHA TPYHTOBBIX BOX 6,5 M. 3HeCh TaKKe OGHUIO
YCTAHOBJAEHO 16 TPYOIATLIX KOJMOAUEB TIYOHHOH 17 M, AHaMeTpoM 150 MM,
8 NeHTPOOCKHLIX HACOCOB JHAMETPOM 100 MM M IPHMEHEH TOT JRe IPHEM «IpPYCOB
B cebe», 9T0 H Ha NepBOIL.
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3. Ilpm mocTpofike 9YACTH IJIABHOr0 KaHAJMBAIAOHHOTO KONJIEKTOpa JUIH-
HOO OKOJN0 200 » NpH rayOHHe 3aJ0MeHHd MAKCHMYM 10 K OT IIOBEPXHOCTH
3EMIIH,

B 1932 r. patorel Com3BOACTPOA SHATHTENbHO paCIIHpHIHCH (BOZOIIPO-
BORHO-KAHAMW3ANAOHOble pabornl B Ilepmud, Acrpaxanu, Mocrse, 'operom, /lzep-
sraHCKe, CopMoRe, Jlemmurpane ¥ gp.). B 1933 r. Cow3BoXCcTpoli HPUMeHHN IO-
HAReHAe B OOJBUIOM MACIITA0e IOpH TOCTPORKEe RPYIHOM BONOXPAHAIHINHON
IJOTHAE! B Marmdaroropcxe.

Heawt#t psag palor ¢ IOHHKEHHeM YPOBHS IPYHTOBBIX BOJI 83 HEpHof Itep-
BOW NATHACTEH NPOM3REJEH JPYTUMH CTDORTEIbHBIMEH oprammsaruamu (Coer-
CROTO ©003a, HallpEMep TpecToM WHAycrpo#t B 1929—1930 IF. GEBIIO NPAMEHEHO
ToHMKeHEHe B r. Hamenckom (YRpawHa) NIpH IOCTPOMKe IOA3€MHBIX YTOABHHIX
OYyHKePOB MeTAJIyPruIeckoro 3aBO/a. AM. J[3epmAACKOr0, Ie OLNIO YyCTAHOBIEHO
90 KowolueB AdamerpoM 150 sx M rayOGHHOO 10 x B 3 fApyca H JIOCTHIHYTO
TOHMMEHHe CBHIIIE 7,5 M B ROTIOBaHE NMJOmMaAbl 1350 M* mpu obmieM HaubGOoIb-
nieM Ie0HTe OKOJA0 90 J4/Céx.

Ha, HoBoMapHymoarnckoM MeTaJIYPIHEIeCKOM 3aBOJAe IPDH HOCTPOiKe YIrodb-
HHIX GYHKepOB H CRHNONOBBIX AM OBIIM HOPHMEHCHB! JABYXBADPYCHBIC YCTAHOBKH
¢ o0me# rayOHHON TOHWmEeHHS 0 8 4 ¢ THCJIOM KOJOAmEB or 15 10 30 B Ka-
JRIOM sIpycCe.

B IoaMockoBHOM KaMeHHOYTOJBHOM OacceliHe ysRe HeCKOJbKO JeT IIpH-
MEeHACTCA IIOHMKEeHHe YPOBHSA IPYHTOBHIX BOJ KaE IJIaBHOE CpEICTBO O60pPHGHI
¢ IIBIBYHAMM IPH TOPHOUOA3EMHBIX palborax.

B Teyenme 1933—1934 Ir. HCKYCCTBEHHOE IONMIKeHHe YDOBHA TI'DYHTOBHX
B0/ B QOJbINOM MaLHITA(0g EPHMeHdAI0CH NPH HOCTPoliKe IEDPBOM OI€pellH MO-
CHOBCKOTO MeTPOIIONUTEHA. I3 BacTOAMee BpeMA TAKIEE B GOILINOM MacmiTabe H
B PA3JHYHEIX BMIAX NpHEMeHAETCS NOHH/ReHHE YDOBHS IDYHTOBBIX BOJ Fa He-
CKOJNBKHX O0BEKTaX CTPOHTeNIbeTBA KaHawIa Bojsra—MocKsa.

B ouenb KpyIHOM, €lle HeOLIBAJIOM y HAC H 34 rpaRdlled MacmiTate Ipo-
eKTHPYeTCA B HACTOAIce BpeMsA BONOIMOHWMREHHE IS CTPOMTEILCTBA IpocaaB-
CROM THAPOSJIEKTPHYecKOY cTaHmuu Ha p. Boare, gaa llepMcroii- FPOC na
p. RaMe, gisa paspaGoToK AneKCaHIPHUCKOrO GYPOYrOJbHONO MeCFOPORIeHuA
B JIHeIpomeTpOBCKO# 00JACTH H JP.

Boofiite B Hacrodnee BpeMs CIOCO6 HCKYCCTBEHHOTO NOHHMKEHHA IPYHTO-
BeIX BoA nmoaydna B CCCP Takoe HIMpPOKOe DAa3BHTHE, YTO TPYAHO IEPEIHCIUTH
Jaske KPYIHble YCTAHOBKH, B¢ TOBOPA YRe 0 MEJIKHX, KOTODHIC OJHAKC 4O IIep-
BOK NATHISTKH HACYHWTHIBAJUCH ¢XMHMIAMA H CYATAJHCH HEOOLIIHBIMA B Ha-
e CTPpOHTEJbHOHM IIDAKTHEE.

Ecmm 5 ner rasag B CCCP 6b1im TONBRO TepBBle POOKHE NOUBITKA IOHH-
JReHUs1 YPOBHSA TPYHTOBHIX BOJ, TO Tellephb MOMKHO yiKe CKa3aThb, ITO HTOT CIO-
c00 3aHAJ INPOIHOC MeCTO B PAsJHINBIX 00JACTAX HAIHero INIyOHMHHOIO -CTPOM-
TeJbCTBA.

Her ¥ He MOeT OHITH COMHEHHS B TOM, YTO elle ¢ OROHUAHHA BTOpOR
TSATAJNETREE HCRYCCTBeHEOe IOHUReHWe YPOBHA TIPYHTOBHIX RBOJI CHEJAETCSA
B CCCP oxmmm W3 OCHOBHHEIX CIIOCOO00B OOPHOBI ¢ TPYHTOBHIMH BOJAMH BO BCeX
00J1aCTAX THEPOTEXHEISCKOIO, OPHOTO, TOHHEAPHOr0 W BOLOIPOBOAHO-KAHAJIARA-
MHAOHHOIO CTPOMTENHCTBA, 4 TARMKe IPH yCTpoHCcTBE IIyGOKO BaJOMEHHBIX (DYH-
JJAMEHTOB H OCHOBAHHY IPOMBIILIEHHBIX H IIPOYHX COODY/REHHH H 31aHU.

KPATEHH OB30P JRTEPATYPHI IO TEOPHH H HNPAKTHEE
MOHH:EEHAS TPYHTOBBIX BOJ

[lepBbie ONBITHI IPAKTHYECKOTO IpHMEHEHHS IJAXTHBHIX H TPYOIaThlX KO-
JOAHeB JnA OCYUIEHHS TPYHTA Iepef OTPHIBROH BHEMOR O043HPOBANHCH HA
OIIBITE JOOBIBAHMS I'PDYHTOBBIX BOJ W3 KOJOANEB IAA BOZOCHAOMREHHS.

13



Teopusa IOHWMEHHWA YPOBHA TIDYHTOBBIX BOJ, KOTOPAS I03BOJNSNA OBl JIPO-
H3BOJHTDL NMpEIBAPUTEABHBIE PACYETHl YCTAHOBOK, NMOABHAACH yAe BIOCICHCTBHHE,
KOTla CII0CO0 IOHHM/KEHHsS CTAJ IPHMEHSITbCSA B NIHPOKHX pasMepax.

IlepBoe 06CTOATEIBHOE HBIOMEHHE TEODHE TOREmenms Aal B. Kmpracihc
(W. Kyrieleis) B cBoe#t muccepranmm «Uber Grundwasserabsenkung bei Fun-
dierungsarbeiten», 1911 r.

Kapuneitc comocTaBun CymecTBOBABIIHe OCHOBHBIE IIONOKEHES O ABHRCHUH
IPYHTOBLIX BOJ C Pe3yJNbTATAMH IPOH3BeleHHBIX Ha TPARTHKC INOHHMREHHMN, TPH-
HAD I JalbEeHIIAX CBOMX PACCYRACHHM Te HONOMKeHHS, KOTOpbHIe OK43AIHCH
YAOBICTBOPHTENbHBIMA 51 HPAKTHEH, A H2 OCHOBAHHH WX HOCTPOHI CAMO-TOS-
TEJbHYD TeOPHI IOHHKEeHHS DYHTOBBIX BOJI.

Hexonsa w3 saxona Japcd [na ¢aabTpanda BOAH depes IECOK, & TARKIEE U3
TOATBEPRICHUA NPEMEHHMOCTH HTOTC 3aK0HA, JIA ABHREHUS BOIBI B eCTeCTBeN-
BBIX MEeCYaHBIX ca0aX, caeaanroro Jfomon (Dupuit), HEprnaelic Halmea BO3MOMER-
HBIM BOCIONB30BaThCA $opMynaMu [Homom m A. THMa, BHIpaRAONMMH sBIe-
HAS ABHMRCHAA TPYHTOBOK BOJABI K IIAXTHBIM H TPYOIATHIM ROJOANAM.

Ha ocHoBaHWE TOCHOIHHX (GOpMYN, a Takme BhiedeHEOl . DOprxefiMe-
POM TeopeTHIeCKON (OPMyINBI, BRIpARADIIEY B3AHMO/EHCTBAES HECKONbRHEX O HO-
BDEMEHHO JAeHCTBYIOIMHX COCETHMX KOJI0ANeB, Kmpumiaehc paspaboTal CcaMOCTOS-
TeNBEYI TCODHI H JaJ O0I(He MeTOAL! IpeNBAPHUTEIBHOr0 pacdeTd YCTAHOBKH
HOHARCHAS.

ITorasaB Ha 9JaCTHOM IpHEMEepe IPEUMYIIECTBO MHOTOROJIOLE3HON YCTAHOBRH
nepel oXHOKOIOAe3nol, Hupuiaekc manpHeHinMe TeOpeTHYECKHE BBIBOJIBI IOCBA-
TR HMEHHO IDYOIOBOMY pDACIONOReHHIH KoaoameB. Ou 1ajJ ypaBEeHWe A4
KPYrOBOI0O DACIIOIOMREeHUA KOJNOLUEB, IS OAHODAJHOIO, NBYXpPALHOIO ¥ IPAMO-
YIOJABHOTO PACHOJOREHHUS W NPEIJIOMAN TAR HABIBACMEBIH «MeTOn IHOH00HA», IT0-
3ROJIAIANA HCIIONB30BATH OILIT paHee IPOW3BeNeHHBIX NMOHHMEHHHN NS IIPOeK-
TAPOBAHUA HOBHIX YCTAHOBOR.

HKupmneitc 3aTpoHy T TakiRe BOTDPOCH O IOHWREHHH TPYHTOBBIX BOJ B 0CO-
OBIX YCJAOBHAX: BOAW3H OTKPBITHIX BOJOEMOB, B YCIOBHAX HAIOPHBIX BOA,
B YCJIOBHSX TPYHTOBOTO HOTOKA H AP.

B rnaBe «BamsiEde DpOHHIaeMOCTH TIOMNIOYBRI» Kupmaelic poM3Ben Kpar-
KMH II0 M3J0MEHHI, HO JOBONBHO IIHDOKHH IO OXBAaTy BOIIpoca 0030Dp TeX pas-
HOOOPA3HBIX OCOGEHROCTEH cOCTABA H CTPOSHHS BOJOHOCHBIX CHI0€B, KOTOPHIE da-
CTO B TOW WNH HHOH Mepe BATPYAHAKNT KaK IOHHWYKeHHE YPOBHA IPYHTOBBIX BOJL.
TAK M CAMBble CTPOHTENBHBIE I'MyOHHHBIE PAaGOTH.

Bropyio 9acTth CBOSro TpyZa Hupuielic TMOCBATHI TeM IpPeABAPHUTENHLHBIM
H3BICKQHAAM, KOTODble IPH3HAKTCA HM CUBEpIIeHHO HEOOGXOMEMBIMH JIAd IPO-
eKTHPOBAHAA H COOPYsReHHS (ojiee UJH MEHee KPYIHBIX YCTaAHOBOR IIOHU/RCHHS.
OH H3710MHUI BRpATHE 3373894 TeONOTHICCKAX W THAPOJIOTMISCKUX HcCaeAoBaHAM
¥ TpOOHBIX IOHUREHHH.

B 1917 r. mosBuaack Kuura B. Depreannma (E. Bergwald) «Grundwasser-
absenkung fiir Grundung \on Bauwerken», cofepmamas onmucayue rIaBHEeHNIAX
MOMEHTOB pal0T, CBA3AHHBIX C IOHH/REHUEM I'DYHTOBBIX B0/, HATHHAH C OypeHHs
KOJIOANEB W KOHYasA YCTaHOBRON HACOCOB M WCTOTHHMKOB HHEPIHH.

Bomaee moapoGHO, 9eM 8TO OBLIO cAedano HupuiedicoM, Beprsaiabix ocTamo-
BHJACA Ha METOAWKe IPOOHBIX MOHMIREHHM, HpHIEM 3] ONHCAHWEe HeKOTOphIX
IPpEGOPOB W HPHCIOCOGNeHHM JANs DASHOre pojfa HAOMONeHHWYH H H3MEDEHHH.
B ormomenmm pacteToB DBepreadp; orpaHAYHICS TOABKO yKasaHHeM OOIHX II0-
JOReHAN TEODHH HOHHIKeHHS, BEIBOJUMBIX W3 OCHOBHOTO 3aKroHa Jlapch. Bri-
CKa3aB JaJee pof, COOOpPAsREEHN O 3HAUYCHHH M 00DbeMe HeOOXOAMMBIX TeOTHIpO-
JNOTHICCEKAX HMBLICKAHHYM # A4B ONHCAHMe PAA3 KPYOHBIX pador C MOHHIREHHEM,
NPOM3BeJeHHBIX g0 1917 I., Deprsaabj s3aBeplIdd TaKAM 00pasoM CBOAKY TOTO
OIIBITA, KOTOPHIY HMencsl B TO BpeMs B OOJNACTH yCTPOHCTBA H SRCIIOATAIIHH
VCTAHOBOR, NMUHHUMEHHA IS NMIYOCHAHBIX CTPOMTeIbHBIX pafor.
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B 1918 1. Beumia B cBer padora M. Enneesinepa (M. Enzweiler) «Die Grund-
wasserabsenkungsmethode», mocBsIeRHAsa CHEIHANBAO0 HOHHAEHHI0 TPYHTOBLIX
BOJ IPH IOCTpONKe MOABOAHLIX TOHHENEH B YCAOBHAX OGepJAHMHCKOr0o I'DPYHTA.
B ¢BOMX TeOpeTHYeCKMX pacCy®AcHEAX EruBeifimep HCXOMHI W3 TOTO Ke 3aKOHA
lapcr- Jonon.

B 1924 r. Y. lyaene (I. Schultze) ouy6mmrosan cBo#t Tpyn «De Grund-
wasserabsenkung in Theorie und Praxis», coZep&aBmuit JOBOJBHO HDJHOE TEO-
PETHYECKOe OCBen[eHHe CH0Cc00a IOHHMREHHSA IPYHTOBHIX BOJ M KPUTHUECKOE OItH-
CaHde HPAKTHICCKHX IIPHEMOB YCTPONCTBA M SKCINOATAlUM YCTAHOBOR IOHHIKe-
HHs, KOTOPHle NIPEMeHANHCH B TO BpeMa B 'epMeHUWH.

TEOpPeTHIEeCKON YacTH, WCXOJS W3 OCHOBHBIX 3akonoB Jlapcu-/lonwom,
. lllyabne AaJ pay aHAJINTHEISCKHAX BHIPAEKEHHH JIS TeX OrpaHWYeHHU W Clle-
NUAJIHEBX TPeGOBAHHN NOHHREHHUS, KOTOPhble B OOHIHX TeDPTAX yiRe OBLIH HaMe-
YeHbl HApHnelicoM (MpeAeAbHBIH YRIOW, IOHUREHHWE IO BOJOEMAMH, BIHAHHE
TORISA H 7ap.).

He xacadch moORa OLEHKH NPSAAOMREHHBIX (POPMYI, HHRE HNPUBONUM TOJBKO
o0IE# 0630p TOro HOBOrO, 4ro ObuI0 mamo U. Ilynsme B ommcweiBaeMOM TpyIe.

H. Illynaene BIiepBhle BBIBEJ aHAJHTHYSCKOE BBIpASREEHE NJd paJguyca Jel-
CTBHAS R OJHHOYHOTO ROJOANA KaK (PYHKIHH IPOAOJNRHETENBHOCTA OTKAYKH; OH
BBeJ IOHATHE O «IPOH3BONUTENHHOCTH KOJOANA» KAk O TOM IIpeleJbHOM HeGHTe,
KOTOPOTO0 He CcaelyeT NIpeBhINIaTh, W BEHIBEN AHAJUTHAICCKOES BHIpAREHHE A
olIpeieleHAs] BTON BEJIUUMHEI, OH HCCIEN0BAJ BOIPOC 00 H3MEHEHHAX NOHHRCH-
HOTO YPOBHA IPYHTOBOM BOILI IIPH OCTAHOBKE W IEePepHIBAX OTKAYKH H HAKOHEL,
OpPeIORA DIEMEATADHEIM BHIBOJ yPaBHEHHUA A MHOTOKOJNOJE3HON YCTAHOBKA.

npakTHIecKod dacTd cBoero 1pyaa M. Illyneme nman EputHieckyno
OIeHKY COBDEMEHHBIX YCTAHOBOK HNOHHREHHUS B IEVIOM, a TaKiRe OTHEJbHBIX Je-
TaJelt ¥ BBICKA3AJ NedBlf pajl IPaKTHISCKAX YKA33HUK B O0OGJACTH HX HKCII0A-
TAIlAA.

Ilono6ao Kupmneiicy ® DBeprsauanfy HW. Ulynene moageprrys orpomuoe
JHa9eHHe UPSIBAPUTENbHBIX HI3BICKAHHK W IpOOHBIX NOHHMREHHN H JOBOJHHO
NOAPOOHO OCTAHOBHICS HA METONUKE HX.

saknodenne B TpyAe . llynanme UwpHBeZeHo HECKOABKO IPAMEDPOR
HCIIOJTHeHHBIX NOHAMEHAN, TP HOMOLIA KOTODPHIX OH CTPEeMHUJCA JOKA3aTh CIIpa-
BeJJIHBOCTh IIPE/JIOFREHHEIX HM BBIBOLOB M (OPMY.I.

HadaJe 1928 1. Obl1a OmyOJMMKOBaHA JHcceprallma B. 3uxapara
(W. Sichardt’a) «Das Fassungsvermogen von Brunnen und seine Bedeutung
fir die Grundwasserabsenkung, insbesondere fiir grossere Absenkungstiefen».
B aToM TpyAe onmcaHbl IOCHeJHHe TeXHHYECKHe IOCTHMKCHHA B OOJACTH ITOHH-
JKeHHA TPYHTOBBHIX BOJ IPH IIOMOINYW TIyGHHHBIX HACOCOB. B wacTu TeoperHye-
CKOK HOBOe BaKI0YaeTCA BO BBEJISHUH HNOHATUA «3AXBATHOMH CHOCOGHOCTH» B3a-
MeH «IIpodBBOJETeabEOCTH Koxoana» VI, Ilyapme. Ilomo6no BceM CBOMM IIpeX-
IIECTBEHHAKAM, pabOTaBIIEM B O00JACTH TEODHH IIOHWMEHUSA, OUXAPAT pellu-
TEIbHO CTaJ Ha cropory sakoma Jlapcm-Ifomon. Ucxoas us sakoma /[lapcw u
npaaEMaa BuIBoAbl Hupuwieiica m lyabne, B. 3uxapar pasean pacdeTHole Gop-
MyJabl IMOBHSKEHHS, B KOTOpHle HM OblIa BRJIOYCHA OTPAHMIABAIIAA BCAHYHHA
«3aXBATHONH CIIOCOOHOCTHS.

B magajge 1930 T. BIepBble Ha PYCCKOM A3BIKe BEHIINIA JATOTpadUpOBAH-
nad rHEra M. II. Kycarmma «MckyccTBeHHOe NOHHReHHe YPOBHS TPYHTOBBIX
BOX» 'B KOTODOH W3JIOREHBI OCHOBHBIE BOIPOCHI TCODHH W HPAKTHKH IIONHIKe-
HHA YPOBHA IPYHTOBBIX BOJI, IPOH3BeIeH NPAKTHYeCKHI 0030p HBBEeCTHBHIX Me-
TOJIOB ONIpeleleHAS OCHOBHBIX DACUCTHHIX BEIMIMH M B YACTHOCTH DaJHyca JeH-
CTBHA YCTAHOBKH, JJAA ONpelleNeHUs KOTOPOTO IIpeUIOMKeHa SMImpHyeckasd (op-
MYJIa, H3JOMREHE HeKOTOPHIe IOJOMEHUSA aBTOpA IO MeTOMUKE IIPE/BAPHTETbHLIX
A3BICKANHN W HMCCAENOBAHME H JAHO CIRATOE HBIOMKeHHe X0/ pacdeTa yCTa-

HOBRH IIOHHKEHHA.
15



B roume 1930 r. mosiBHaach RHHMra HupHacica B liepepaOoTKe # ¢ JOIOJI-
uendsaMHE B. 3mxapara «Grundwasserabsenkung bei Fundierungsarbeiten» 1.

B aro#t kadre SUXapAT IOMECTHI IIOMHMO OCHOBHOIO COJEDMRAHHA KHUTH
Huapunetica 1911—1913 1. B cBoelt Ruura «Das Fassungsvermorgen» BhiZeDIKREH
W3 craTel CBOHMX ¥ JPYIHX IeépMAHCKHX aBTOPOB, KACANIIUXCS TJABHBIM 00pa3oM
NPEMEHEEHHSA H CBOKCTB PA3AHIHBIX IMYOHHHBIX HACOCOB.

U3 sTO%t KHHATA OCOGEHHO OTYETNHBO BHAHO, KAKOH CEpLE3HBIHM [lepeBOpOT
B IPAKTHKE INIVOOKOrO NOHMREHHS YPOBHA TPYHTOBHIX BOJ IIPOH3BEJIO IIOABIIe-
Hue TIyOHRHBIX HACOCOB C IMOIPYMRACMBIM [XOJ BOLY MOTOPOM.

Jiareparypa 10 TOHHREHHI YPOBHS TPYHTOBLIX BOA HE HCIePIBIBALTCS
TOJNBEO YIOMSHYTHLIMH BBIHIE prll',a,MH HMeercss MHOTO RYPHAJbHBIX CTATEH.
COJepmANUX IJABHBIM 00pasoM ONHCAHHS IPOUBBEASHHBIX paboT ¢ IOHAMe-
HHAEM, 4 Takme TPYAOB, MOCBAIIEHHBIX TEM MM HHBIM OTHENLHBIM TeOpeTHde-
CKMM ¥ IPAKTHYECKUM BOIPOCAM IOHUIREHHA. Y IIOMAHYTHIe BbIUIe TPYALl IpHBeE-
JeHbl B/IeCh ¢ [eJblD IIOKA3aTh, B KAKOM TNOJOKEHHH MBI 3acTaeM TeOpHAD W
HpaKTHKY NOHHUREHHA TPYHTOBHIX BOJ B HACTOSHISE BPeMS.

PesroMupoBaTh 5T0 COCTOAHHE MOMRHO CJAeAYIIEM 00pa3oM:

1. B ocHOBe CymecTBymIIe# TeODHH NOHHREHHS TIDYHTOBBIX BOJ JIEHHT
3akoH [apcm-omion, BHIpama0EUca B TOM, Yro IIPH JABUMREHHH IDYHTOBLIX
BOJ CPeIHAS CKOPOCTH HTOT0 ABUMMEHUSA NPOIODIEOHAJBHA IePBOH CTEIeHW IT0-
TEpd HAIOPA HA CIWMHHIE [IHHBI OYyTH (THAPABIHYCCKOMY YHJIOHY).

2. B BRIpAReHUAX 2HAJHTHICCKUX B3ABUCHMOCTER MEeRLY HCKYCCTBeHHO JIO-
CTUTAEMBIME IIPH HOHWKEHWA BeNHIMHAMH (ROMHICCTBO NONIEMAMEH OTRAYKe
BO/BI, IIyOMHA IOHVIREHHS YDOBHS, MUAMETD, MIYOGWHA, M B3aHMHOE PACCTOSHEE
MeMAYy ROJONNAMH) W BeJHYHHAMH, XAPAKTePU3YOIIUMH IPHPOLHEIE YCIOBHASA
(BOMOTIPOHUIIAEMOCTD TPYHTA, MOIIHOCTH BOJOHOCHOIQ CJOS, PACCTOSAHWE CTPOH-
TeJBHOIO YIACTKA OT ONUMAKIIEIO BOAOEMA), BBEJSHBI QTDAHMYEHHS, BLI3BIBAE-
Mble CIelHaJbHBIMA TPeGOBAHHSAMH HNOHHMReHHA. TaruM 00pasoM cO3laHbl pac-
9eTHDLIE (POPMYJIBI, KOTOpEIe B GOJAbIed HIH MEHbIIeH Mepe yAOBIETBODALT 3a-
UpocaM NPAKTHKH.

3. B ofnactE UpeABapUTeNbHHIX HBLICKAHHEN UIPH3HGETCA HEOOXOTUMOCTH
IreQJOTHIECKEX | THAPOJOIHIECKAX HCCAeJOBaAHUN W NPOOHBIX NOHMMeHuH, 8 JIas
IIPOM3ROJCTRA IOCAEAHUX MMeeTCs pAI METOEHYECKHX YKA3aHHH.

4., B o6iacTH TeXHAYECKOTO BHINOAHEHAS HAHISHH! CIOCOOD! JOCTHREHUS
JI00BX, HMEONINX TPaARTAIeCROe B3HAYeHHe, INyOMn noHumeHHd. HeyzroGersa
MHOTOSAPYCHBIX YCTAHOBOK MOTYT OBITH YCTPaHEHH UyTeM IIPAMEHEHHSA TayOUH-
HHIX TOIpYJKEHHEBIX HACOCOB.

1 B pycckom mepeBolle: B. Kupraefic HceryceTpeHHOe HOHHXSHH® YPOBHA TPYHTOBHX
80X, I'ocerpoiinaaat, M. 1933.



I'JIABA 1
OCHOBHLIE YEPTHI COBPEMEHHLIX YCTAHOBOK INOHUAREHWUA

§ 1. KOJOIIbI

OXmofl M3 caMblX CYIMIECTBEHHBIX JacTell YCTAHORKH IOHUMREHHA SBJSCTCA
koaoftery, O6BITHO TPHMEHSAeMasi KOHCTDYKIHUS IIONH3HTENLHOIO KOJIOANA CO-

CTOUT W3 OCTOBa, MPEINCTABIAIOIIErO COG0I0
HyI0 cBapHy® Tpy0y ¢ BHYTDEHHHM AHA-
MeTpoM 150 mx u Goxee. llmammApHIe-
CKasA TOBEPXHOCTH TPYOBl CcHAOMEHa KpPyT-
JBIMH HJH TIENeBHIHEBIMH OTBEPCTHIMY,
pacIoJaraéMpiMM B DOIAXMATHOM TOPAIKE.

Ecam ycrbe koso[lla HAXOOHUTCA BHI-
Ile ypOBHA TI'PYHTOBOM BOABI HA HECKOIb-
KO MeTpoOB, TO CHaOMeHHas OTBEPCTHIMH
TpyO6a HMeeT OODIRHOBEIHO MOJIHHY, He
IIPeBLIIIAIONTYI0 BHICOTE BOJOHOCHOTO CJA0A
HaT MOJONIBOM KOJONIA, a Had Hel ycra-
HAaBJIHBAETCA TJAYXad «HACTABHAsA» TPyOa.
Husgau# KoHeNm O0CTOB& KOJ0IIA 3aKphI-
BaeTcsI OOBLIKHOBEHHO JepeBAHHOM HIA
MeTaNNIHICCKOX  TIpoOKoM,  cHAGKeHHOH
NPOYIIMHON naNA 3alellIeHHsT KpoKa IpH
BLITACKUBAHUH,

CHapy®H OCTOB OGTATMBAETCS TPY-
6O CeTKOM MJH TOJCTOM HPOBOMOKOHI
(3 MM), HA KOTODYI 3aTeM HATATHBAETCH
U MpHAIAKBACTCH (HUABTpAIIMOHHAS TKAHD
(puc. 1). HauGonee ymorpeGuTeNbHA TaK
HA3BBaEMasd TAJYHHAS (OHIBTPAIMOHHASA
TEAHDb, [PEACTABAAIAA MeTANLNHIECKYI0
CETRY, YACTOTa KOTOPOM BaBHCHT OT pas-
MEpPOB JACTHI I'PYHTAa M O0603HAYAETCA HO-
MEPaMH, COBIAJQIOIMUMH ¢ JHCIOM IIPOBO-
JOK OCHOBDLI, IDHXOJANTHXCHA Ha 1 TIIOT.
ao#M  (pEc. 2,a). Memay ocHOBHBIMH

FENEeBHYD YEPHYO HJIH OMWAKOBAH-
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,} PaspeNG= ){/rpasua‘ o

i

a-b 3 Hacmasu.
mpyb6a

Hepesannan nposra ¢
NPpoyuUuHOl

Prc. 1

IPOBOJOKAMY HPOTAHYTH B IepPIeHAAKYMSPHOM HAIIDABICHHM TECHO IIPHUIKATLIE

APYT K ADPYTY TIPOBOJNOKH YTKA.

Kpome ranmyrrolt TKaHH CYIIecTBYWT ellle IpocTas (RBaApaTHAA) W KHIeED-
Aas TEa®H. IIpoctas Tka®b (pHc.2,0) COCTOHT W3 IEePeeCKAONEXCS MO ITPSIMBIM

92 Bak, 375.— H. II. Kycakmx
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YIJIOM TPOBOMOK M INpHMEHSETCA OOMLITEI0 TaCcThI0 HpH TPYOEIX NEeCKaX HWIH
rPABHY MJIH e B Ka9ecTBe NOAKJIAIKE WOJ TOHKEYID TRAHE.

Y KHWIeDHOH TKAHW KamJad NpoBOZOKA OTHOACT cpasy /Be ICPIeHIRKY-
ASpDHBIE e OPOBOJORH TaK, YTO IIONyJaeTesd IJeTeHHe <«B eJKy» (pHc. 2, 8).

Kanepnasd TKaHL pasiHyaercd W OGOSHZUAETCS N0 TOIMMHE IEPOBONOK K
pa3MepaM OTBEPCTHH, IIPOCTad TOMKE pPasiHYaeTCA IO TONIMHHEe IIPOBOJOK, HO
eme 0003HAYAETCS W HOMEDAMH, OGO3HAUAIIHMA KOJAWYECTBO OTBEDCTHH, IIPH-
XOAAIIUXCA Ha 1 IOor. oM CeTEH.

H. Ulyaene pexoMeEAyeT BO HalemaHue IIOPIH TOHKOH (DHILTDRIHOHHON
TKQHH HAaKJaJbIBATh CBePX Hee Ipy0yl CEeTKy HId OOMATHIRATH CIHPAJbHOHE IIPO-
BQJIOKOH, HO OOBIKHOBEHHO 3TO B IIpAKTHEEe IIOHWSKEHUA He IIPHUMEHSICTCS, TSK
RAK COOPAKEHO ¢ YAOPOMRAHHEM KOJOJANEB W He NOCTHIAET KelaeMoi ITeNH.

Ilo Marepuandy BAWmydNlas CeTRA — MeAHAA KAK O0Majaloliad HAAGOIH-
THe# CTOMKOCTHI0 IIPOTHB AarpeCCHBHBIX XHMHAYECKHX COeJUHEHHH B IPYHTOBOM
BOZE; W3 SKOHOMHY HHOIJA IPAMEHSCTCA IRelie3Had ONHAKOBAHHAS CeTKZ, HO
TPOJONRHTEMHHOCTD ee CHAYROB! OTpaHdeHa (0T 2 A0 6 MecsleB, a IPH 0co0o
KACJOTHBIX BOJAX U MeEHbIIe).

Hocaencreas yoorpeGaeHUs HeHAAERHOTO QHIBTPA MOTYT OKA3aTHCA OYCHD
TARENBIME: MENKAH IIeCOK, -KOTODBI MOMREH yHeDRUBATLCSA TKAHBIO, IIpH Pas-

N 5 5
Pac. 2

pyIleHHH NOCHCIHEeHd NPOHHMKaeT BHYTPH KOJOINA, BOKPYT KOTOPDOTO CO3aeTcs
pasphIXJenne TPYHTa. OTO MOMRET HOCIYMHTh IPHIMHON TOAMBIBAHHS IIOUBHL
g 00paBoBaHEA TPEIIHH B COCeAHHX 3JAAHHAX H COOPYHEHUAX,

Jacto mpuUMeHsAeMad JMATYHHASA CeTKA B OTHOMICHWH KHCJAOT MeHee yCTOH-
9¥Ba, 9eM MeJHas. Jna Toro 9roOnl H MeQHAasl CeTRa HEe OKHCAANACh, OHA
HHOTAS TAKRe ONHEKOBBIBacTcd. OcOOGeHHO MPAKTHYHA, CTOHKA H HE IOAHaeTcd
PSRABICHHI ceTKa w3 ¢ocdoprcroit 6porsel. Tax KAk OT 9ACTOTH CETKH 3aBH-
CAT KaK HPOH3BOAWTENLHOCTH, TAK W HIPOTOUKHTENLHOCTH JCHCTBHSA KOMOANA,
TO Ha TOJAGOp HOAXOAAIEd TEAHM HAJO o0pamarb 0c000e BHUMAHME

IIoMUMO EHCJAOT TNPeACTABIAANT [AIA KOJOAN3 OIACHOCTH PACTBODEHHEIE
B TPyHTOBORK BONe XWUMHUCCKWe COCJAHHEHMS, INepeXOAAlue IPH TECHOM KOH-
T@KTe C BO3AYXOM B HepaCTBODEMEIE, W3 HUX OCOOCHHO HETPHATHHI COeTHHCHUSA
#eme3a H W3BecTH. OcaskTeHHe Ha HOBEPXHOCTH ThAHH HEPACTBODHMOTO IH/DATA
OKHCH Kese3d H YIJIeKHCA0N H3BeCTH CIOCOOCTBYCT B3AKYUODHBAHHWIO TRKAHH XU
BHI3BIBAET ¢ TEYCHHOGM BpeMeHU BCe BO3PACTANIHe CONPOTHUBICHHA KOJOAIA, Tk
qT0 TIPH HW3BECTHHIX 06CTOATENBCTBAX IPHTOK BOAB B KOMOMEIl MOKeT COBep-
NIeEHO OpeKpaTHThCa. I TONOOHBIM e pe3yJbraraM NIPHBOJHUT CONepikaHHe
B rpyHTe IIAHHUCTHIX, OPraHAYeCKHX H HMJHCTHIX YacTun, B TakoM chydae IIpHd-
GeraloT K OGCBHINKe KOJIOAIS CHADYSEM KOJBIEBBIM CI0eM I'DABHSA, 8 BMECTO Mel-
KOH raJyHHO#! CeTRH IPUMEHAT Gojlee KPYUIOYI KATEPHYIO MJIH IPOCTYIO CETHY,
KoTOpasl CIyERHT s ydepHuBaHus rpasdst IlpaBunabHee Obl10 OBl Jid BO3-
MOZKHO [ THTEJIBHOTO AeHCTBHA KOJOAOA NeJaTh OOGCHBUIKY HECKOAbKHMH KOHIeH-
TPAYECKHMU CJOSIMH, HO IS DTOTO JMOMMReH OBITH 3HAYATENBHO YBEJAWICH HA-

oTp GypOBOH CKBAaSRMHEL, 8 I IPOM3BOACTBE BACHIIKH JIONMRHB YHOTPEOAATHCS
cco0ble BCIOMOTATEILHEBIE TPYOBl M3 JIHECTOBOTO JKEAE32 HIAH JKECTH, 4TO BeJleT
K yJOPOKAHHI0 YCTAHOBKH. Kcad 1m0JI006HOE MEeDOIDHATHE MOMHO IIPUMEHHTDH
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AN RONOANEB MOCTOSHHOTO HeHCTBHUA (BOJOCHAOKEHHE, BEPTHRS TbHBIA MOCTOSH-
HBEIH ILEeHAR), TO NI BPEeMEHHOTO HOHHSKREHHS 5TO OBLIO 6B 09¢Hb HEBEILOLHO.
EBcnm, kax mHOrJA peROMEHIyeTcd, IPUMEHATH 3 CJOf, TO IHPH BHYTPEHHEM JHa-
MeTpe Koaoana 150 mm (6”) W MUHAMANLHOH TOMIMHHE CJOS RACHIRE 50 MM
HapYRHBIH IHAMETD CEKBAJEWHLI COCTABHT:

150 + 2 - 54 3 - 2 - 50 =460 xx (187).

W3 sror0 BHANO, 9TO CTOMMOCTH KOMOAIEB W Beel YCTAHOBEM JOJNARHA 3HA-
YUTENBHO yBeMHIUTHCA. IlosroMy a8 RKOJAOAUEB YCTaBEOBOK NOHHIREHHA Golee
HpHEMJIEMBIM NPEACTAaBAACTCA 3aCHIIRY. OLHUM CJI0EM MeIROTO TPaBHA WIAH
KPYIHOMO H THCTOTO CTPOHTEIHLHOTO TIeCKa.

IlpaMenenre ReJC3HHIX (Hame OMWHROBAHHBIX) TPYG B KAYECTBe OCTOBA
KOJIOANA NTPH HAJHIAK B IPYHTOBOH BOAe EKHCIOT LPEACTABIAETCS TaK/Re He
BcerJia Halle®RHEIM. Ac(anbTAPOBEA TpPyO HE JaeT NQIHON TApDaHTHH, IIOTOMY
YTQ OHa JErRO NOBPERIACTCH KAK IPH YCTAHOBRE, TaK H IPH SBKCIUIOATAIHUR
romoAneB. HamOomee ycTONYHBEIM MATepHAT — Meflb, HO B CHJIY HOPOrOBHE3BHE!
ee HeJb3d PEeKOMCHAOBaTb AIA KONOANeB MOHAMCHEA. UyryH SHAYUTENBHO 6O-
Jlee YCTOHYHB, YeM IReIe30, & TWOATOMY A KOJOAHEB IPOAOILRHUTEIbHOTO XeH-
CTBHA (BOLOCHA(Ke€HHE) OH HAICJI WIHPOKOe TPHMeHEeHHe.

Ho B DOHH3ETeJbHBIX YCTAHOBKAX, IA¢ KOJOANB NOMRHH CHENATh IO
IOIHOH WX aMOPTH3AIHWM BHAYATEALHOE YHCIO 000pPOTOB, YYTYHHBIe (GHABTpa-
QHOHHEIe TpPYyO6hl, YYBCTBHTeJNbHEIE K TONYKAM H yAapaM H 6ojJee TOJCTHIE B
TAMeIble, OOBIIHO He HAXOAAT NpUMeHeOHda To e TOJABHO OTHOCHTCS K Ke-
PaAaMHKOBEIM TpyGaM, X0TH ¥ ABIAIOIIAMCA KHCIOTOYUODHBIMA.

Yro e KacaeTcd HepeBARHBIX QHUIBTPOB, TO OHH HPH H3BECTHHIX YCJIOBHAX
33,CIAYREBAIT OOJbIIOT0 BHAMAHHA, TPHIEM He TONHKO B CBA3Y ¢ KHCJIOTHOCTHIO
BOXEI, HO ¥ B CBA3H C HX JIETKOCTPR H IPOCTOTOR YCTPONCTBA, HCKRINYAIONICH
00433 TEAbHOE YTOTPeGaeHAe HPOBOJOYHBIX TRAHEH.

IIpr mocrpotike Goabmux muans0B B Besepmorie (epMammsa) ORLIH Tpo-
W3BeHeHH HCHNEITaHEA (HUALTPOB PasTHIAOM KOHCTPYRIHH, TaK KaK MECTHHIE
yCI0BHEA OBIIM JOBOJBHO HEGIATOUPHATHHI M0 RHCIOTHOCTH BOLB], IO COAEPKA-~
HHIO COJeH JReJNe3a W H3BECTH, & TaKRe [0 NPHCYTCTBHI IIWHUCTHIX TOHKHX HpO-
CIOKKOB, CIOCOOCTBOBABIIAX SaIPDASHEHWD OOBIKHOBEHHHIX (HIBTPANHOHHBIX
KOJIO/TieB.

Ha pHc. 3 mpencTaBieHb TWPOLONbHBIE H IONEPEIHBIC Paspesbl KOMOATER
BOCHMH Da3JIHIHEIX CHCTEM, KOTOpHIE TaM OBLIH HMCIBLITAHBl IOMYMO OOGHIRHOBEH-
HEIX sKeJe3HBIX KOJeN ¢ MeIHOH TaJyHHOX CeTroi 6e3 OOCHINKH.

a) Komomen camonenpHbllt JepeBamusli. OH cocrodn w3 JABYyX (HILTPOB,
$ACTIONIOMEHHEIX OJHH BHYTPH JPYrOTO, C 3aCHIIKON T'PaBHeM KOJHIEGBOIO 3430DA
MeRRIy HAMH. HKaganit QHABTD COCTaBIAJCA W3 €JOBHIX [OINeYeK INHPHAHONK
20 MM U TOJIIHHON 8 MM CO MENAMH MeRILY HEMA MHAPHHOH 2 ¥4 O6a QHABTPR
OBLTA CcOOpaHBl HA JEPeBAHHBIX KOJBLOEBEIX KOOBIIKAX, PACHOJORCHABIX HA
B3aHMHOM DACCTOAHHH 70 CM. JlomedrRH npHOWBAIACH K KOOBIIRAM ReIe3HEIMH
reosaamMA. HacraBaasda Tpy0a, T. €. Ta 9aCTh KOJOANA, KOTOpad He IPEAHA3HAYCHA.
naa GEABTPalRH BOXLI, OblIa COCTaBIEHA M3 OXHOTO Diafa JOMIeYeR, HPHOHTHIX
CHADYEH K JepeBIHHWM KOJAbOaM-kRoObIAKaM Ilo ycraHOBKe TaKOro KOJOAIA
B CEBARHEHY O ==400 mn 06pa3OBAHHLIN MEeRAY €ro TOBEPXHOCTEH H 00CAJNHOM
TpyOolt ROIBLEBOH 3a30p TakMe 0BT 3aCHIIAH IDABHEM.

b) Komomen cmcremn Bwre (Buge) m ettnipManma (Hellmann), cocrosmuir
U3 AYyGOBBIX JOMEYeR TOJINIHHO® 2 €M CO INeJAMY, DACIADADMEMHACA BHYTDL
(Ha HAPYXRHON IIOBEPXHOCTH IMHPHHA ITEIH paBHa 0,5 MM); MOMEIRY Yepes Kamk-
ABle 30 cM IO JIMHE CBABAHKI REJESHEIMHU o0DydJaMH; HaCTaBHAA Tpyla JEReles-

Has; AHAMETD CKBAEHHB 200 MM,
¢) Tor me KOMOIEH, HO ¢ METHBEIME KOJbIAMH, OOPAHYTHIH MeXHOH ceTROH,
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¢ JepeBAHHOH HACTABHOH TpyGOo¥ H HADYHRHOM OOGCHIUKON TpDABHEM; HIUAMETD
CEBaRHHDBI 300 MM,

d) [depeBAHHBIH ROJOKEL[ CHCTEMH DOJbpMaHs, COCTOAMEM H3 NHJIAHIDH-
JeCKOr0 CEPACYHUKA, COCTABJICHHOTO ¥3 JACPeBAHHBIX [0INedek 20 X 8 MM, OpH-
OHTHIX K JepeBAYHBIM KOIbOAM; CHADYRHY CepACIHHAK OOTAHYT JATYHHOH CeTROH
C OTBEPCTHAMH B 3 MM; KOJIBIEBOH 3a30D MemAYy cepaeIREKOM H CETKON 3al0J-
HCH IpaBHEM; CHADYRH Tarme IPHMEHEHS OOCHIIKS, IDABHEM; JUAMETP CKBASKHHBI
400 MM; HacTaABHAA TPYOa JAepeBAHHAL.

e) Romomen, o6pasoBaHHEIE TpyOaMH W3 TI€MB0BOTO (eTOHZ TOJIIHHOW
XD CM C [ACPEBAHHOHM HAcTaBHOH TpyOoH; YCTaHOBJeH (€3 BCAKOH OOCHIIKM;
JAaMeTD CEBaRHHE 225 MM.

f) U3 mwuseqprypoBoro 6eroHa (cmeTeMnr Gorocel) TOMMMHODL 3 CM; mepe-
BARHAS HACTABHAA TpyOa; YCTaHOBIEH O0e3 OOCHURW; [HAMETP CRBAEAHEI
225 MM

g) OOGBIKRHOBeHHH TPyOUaThllt ROJOACT, HO RejesHasd (HIBTPOBaSI TPyGa
TOKPBITA. JaRKOM; CeTRA MeJHAA, CHADYRH OOCHIIRA IpaBHeM; AXAMETD CEBASKHHLI
300 MM

h) O6EIRHOBEHHBIK TPYOIATHIN ROTOMEI, COCTOSMIMN W3 TORPHITOTO acdaln-
TOBBIM JIAKOM CEDACTHMKA H MeJHOH CeTKH; CHapy:RH OBljga YCTaHOBJEHa emie
IKeaesHasd Tpy0a ¢ OTBEDCTHAME H HPOMERYTOK 3aIlONHEH MEJEHM TpaBHEM; IIO-
BepX BTOH TPYOH OBIA IDOJIOKEH MEOHHH TPOBOJA, TI0 KOTOPOMY BOG BpeMsaA nel-
CTBUA KOJOANA NPOIYyCRAJCA BJIEKTpAYeCKHN TOK HANDAREHHA 1 6.

Bce ®omoAOE AMeSHM BHYTDEHHWH J@aMeTD 150 XX, rry6Hpy 10 x, RIHHY
PHIBTPAIHONHON HOBEPXHOCTH 5 ¥ (KpOMe KOJNOANG «e», KOTODHU mMen (HIBTD
JUIHHOM 8,5 M),

Homogus G6BIH B pabore A0 OZHOTO IoJa, TPHIEM PesYJLTATHI OKABAJIHCH
‘cIeywurHe.

B ormomenwn 3aRyODODEH QHILTPA, T. 6. YBeIHISHHES COUPOTHBIE-
HUA W YMEHbIIeHWA HPOEBBORUTEILHOCTE KOJOLHEB, HauGOJIee XOPOUIHE pPe3yilb-
TaThl AAJIH KOJOAUH ¢ AepPeBAHHLIM (HILTPOM H FpaBUHHON OOCHIIKOH («a» H
«c»). Keam HamGoabliasi ITPOHSBOAMTEIHLHOCTH OOBIKHOBEHHOTO HOBOTO KOJOIIS
< BHYTpeHHHM [HAMETPOM 150 Mx GbLIa 13 4/CEX, TO KONOZAEI[ «a» Iepes OJHH
roH EMel IPOM3BOSETENLHOCTD TONBRO Ha 23% Mewbllle MAKCEMAJLHOU OpH CO-
IPOTUBICHAN KOJOAma 3,9 X. Romomen «c» d9epes 11 MecAneR OOHADYRUIL IIPO-
ABBOJMTENBHOCTD 47 % MAKCEMAJbHON TIPH COHNDOTHBJICHHHA 2,8 M.

Ecam o6paTeTbCs K IpHBEJeHHOMY Ha pHC. 4 TIPadHKY, COCTABICHHOMY
110 pe3yIbTaTaM CIelHAJLHO ITPOH3BOAMBIIEXCA HAOIOICHEHW HAJX OOLIKHOBCH-
HHIMA KOJOMAAMH, TO JEeTKO BHAETH, YTO OOBIKHOBEHHEN ROMOANH (C IKEIC3HEBIM
CEPHAEYHAKOM, MEIHOK CeTKOH M 0e3 OOCHINIKH) OGH&DYRUBAJH C TeYEHWEM Bpe-
MeHH OBICTPO¢ BO3pacTAHWEe CONPOTHBACHHS TIPH OJHOM B ToM JXebure. Eciwu
crapad ceTka No 8 Jepes e HefledH DaGOTH IpH HebmrTe 2,6 J1/céx OOHADYRH-
BaJIla, COIPOTHERIcHEe 0,6 ¥, TO Yepes 1,5 MeCANa IPH TOM e ReOHTe OHa HMeJa
COLPOTHBJIEHHE, paBHOE 2,4 M.

Beam crapad cerka No 8 4epes ABe HefleMH JaBata HAHOQIBIHYR IIPOH3-
BOGHTEABHOCTH KOJMOAUS 13 &/cex, To depes 9 MecANeB HOBAA JaBaka TOIBR(
3 a/cex. 37ech, KOHEYHO, HEBOSMOEHO YCTaHOBUTH REKYI-JIH0O TOYHYK 3aBHCH-
MOCTD MeXAy UIDOJOIRATEIbHOCTHI0 JNEeHCTBHA H COLDOTHBJICHHEM, MeXIy HIpO-
HOAMATETLHOCTHI0 JeHCTBEA H NPOW3BONHTEILHOCTHI), 2 DABHO MEMRAYy KeOHTOM
F €O POTHBICHHEM JIIA OAHOTO W TOr0 e KOJOAOA; AJII BDTOre, BO-IEPBHIX,
O4eHb MAaJ0O JAHHBIX, BO-BTOPGLIX, 3JECHh HTPAKNT HEPBOCTEINEHEYK DOXb MECTHEIE
TIPHPORHEIS A MCKYCCTBEHHEIE UPEe3BHIIAMHO pasHOOOpA3HbIe H He HOANAIHECH
YIeTy yCJIOBES.

Uz conocrapIenHa NOJYIEHHEIX IIDH BTOM ONEBITe AAHHBIX IPEHCTABIAETCH
O/THAKO BO3SMOMHLIM YCTAHOBHTHL CJISAYDINECe:

1) 4eM foJablle OOBIRHOBEHHBIM KOJOZeN palboTaeT B YCJIOBHAX, OOHAPY-
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HEBAIOMIAX HAJHIAEC H ,BOBSMORHOCTL 00Da3OBaHHA,.3aKYIOPHBANINUX ROJOALT
BeIeCTB, TEM OOJbINE CTAHOBHTCA €r0 COUPOTHBIEHHE A OHHOTO H TOTO Ke
TeOHTa M TEeM MEHLINE CTAHOBHTCA er'0 NPOU3BONUTEIbHOCTD,

2) AiA OTHOTO H TOTO e KOAOAUA ¢ yBeAMdeHHeM NeOHTA yBeAWIHBAETCA
ero COIPOTUBICHHE

B BesepMmioHze OOHIEHOBEHHEIH ROIOZEI] depes 12 MeCANeB pabOTHl AMel
HACTOJIBKO MAJIYKH HPOHABBOAUTENBHOCTH, ITO HEBOSMOKHO OBLIO CY/IAHTH 00 H3-
MeHGHHM ero COUPOTHBJIEHHA C BO3PACTAHHEM MeOHTa

Ha pmc. 4 moCTpoeHa aHAJOrHYHAS KpEBAA AIA CaMONEIBHOTO JICPeBSH-
HOrG, KONIOAa ¢ O0CHIIKOH U3 9TOMt KPHBOM BHAHO TaKiKe BOSPACTAHHE (OIPO-
THBJEHUS C BOBDACTAHHEM Ne6HTa, HO UDH OAHHAKOBOM [eGHTe €ro COUPOTHEIE-
HHe 3aMeTHO MEHbhINE CONPOTHBACHHA OOLIKHOBEHHOTO KOJOATA, OLIBIICTO B HEC-
IJIOATANEH B TedeHHe (0Jiee KOPOTKOTO NMPOMERYTKS BDEMEHH.
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Tax rRax TPH HORMMEHWH YDPOBHSA I'DYHTOBHIX BOH He AOJEEH AOLYCKATHCI
YPE3MEPHEIN HeOHT KOJOANA, BeAylHMi K 4YpesMepHOMY NOBBIIIEHAN CONDOTH-
BICHHA TO CDABHEHHE DPa3iHYHBIX CHCTEM KOJOANEB (B CMBICIE HX IOHHKAI-
mero sdherTsd) JTydlne MOmeT GBITh CEEIAHO IPHA HOPMAJBHEIX CPEHHX HAIDYs-
¥ax DB ycramosre nmoHmmeHud B BesepMBHAe CpeAHAA (IPOH3BOAUTENHHOCTH
RARIOr0 ROJOAMa ObLIa 2,6 4/cex. Ilpm sroit HArpyske JepeBAHHBIH KOJIOLEL|
mocae 10 MecsaneB (ecHpephIBHOM paloTH OOHADYKEBAJI MeHbIIce CONDOTHBIIC-
HHe, 4eM OOBIKHOBCHHBIe MeJe3Hble ROJOANLI ¢ MeJHOH cerxoi Iocae 1,0 H
2,5 MecaneB pabOThH

O0par#BIIECH HaJee K ABICHUAM XHMUIECKOTO HeHCTBHS KHGJIOTO-COLEp-
SKAIMAX BON HY HBJICMEHTHl KOJOAIEB, IPHXOAUTCA CYUTATHCA C CICAYIOIHHEMH AB-
TeHUSAMHE, 00HADYKeHHBIMA IPH TexX e palorax B Besepmionie

Konommet b m e (puc 3) OBLIE BHIHYTH IOCJHE ITOYTH TOXOBOM pPadOTH
B 0e3yUpedHOM COCTOSHHH® HeCcMOTDA Ha TO, YTO0 OHH He HMeNTH HHKAKOH
0OCHITEY, He OBIIO O0HAPYMEHO HHKAKOTO HX 3aCO0peHHsd, pasOyXaHHA HepeBAH-
HOTO KOJOIIa Takie He OOHAPY/REHO TOJNbRO JReJe3Hble ROJbIa OBUIH OTIaCTH
paspymennl Ilocme/Hpit HeJZOCTATOR MOSKRHO OBLIO Obl YCTpaHHTh UPHMEHeHHeM
MeJHBIX HJIA JaTYHHBIX ROJEI.

Komonen a (pEC 3) IIpA BBITACKWBAHHH DPaCCHIIAJICH, TAK KAK MKeJIe3HbIe
FBO3AH, KOTOPBIMH OBIJIH TPHOHTHl [JOMICIKH, NPOPKABEIH H PASPYMIHIHCH.
Ocrasbapie KOJOAOEl COBCEM He YAANOCHh BHITAIHTDH
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OcoberRO XOpOIIHE Pe3yJbTATH IpH KHCHOTHHEIX BOJaX H NPH COZEPIRAHHH
B HHX 3aKyNODHBAOINHX NpHMecell HaJH JiepeBAHHBIE (DHILTPHIL.

B BeszepMoHZe TPYHTOBBIe BOAH cofepskann S0; — 360 x2/a, T. €. 0,036%;
COLepIRaHAE, OKUCH HeJe3a JOCTHTaJo 29 Me/a, mam 0,003%.

B pesyapTaTe TOAyrofoBol# paboThi YacTH OOBIKHOBEHHOTO IREIIG3HOTO KO-
J0/ita ¢ MeIHOU CeTKOH OB H3BJI€dCHEI B TAKOM COCTOSHHMH, KAk H300pasReHO -
Ha, pHC. 5. CeryaTad TKaAHb ¥ JKEJE3HBIH OCTOB KOJOANA OGbLIanm NIpEBeJeHb]
B NONHY® BETrOJHOCTb., Sa30p MERIY CeTKOH

H OCTOBOM OBLI 34TI0JIHEH YepHBIM HJIOM, IIe- 1
peXOAAIINM Ha (OBEPXHOCTH TpPYOLI B KO- Mycma
MERLOAAAULECHOR
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puancsplil. CeTKa (PCBPATHAACH B [I0YTH COBEPHIEHHO HEMpPOHANAEMLIH TIOT-
HEI MatepHad. MesmAy TeM JepeBAHHBI (DUABTD OBIN TIOYTH COBEPIIEHHO He-
RpeAMM H HCT, €CJIM He CYMTATH Pa3pylleHHBIX JReJe3HBbIX Kosiell.

Orcofla BUAHO, YTO B TeX CJAydasiX, KOIJa BOXGI KACJOTHBl UM KOTH2 MMEETCH
OIIaCHOCTb 3aCOpPeHHd CeTKH, IIpUMeHeHUe JepeBAHHOTO KOJOANA CO MICHSAMH
SABIAETCA 1eaecooOpasHbIM.

Karx ¢uapTpamuoHHAd, Tak B HACTaBHAS YACTH ACPEBAHHOTO KOJOJALA CO-
CTABJSAIOTCS M3 OTIAeJIbHBIX 3BeHbeB OT 1 M0 4 m AguaHoil, Kamaoe H3 3BeHbeB
MMecT Ha KOHIAX BHHTOBYD Hapeaky. CoelMHEcHHe 3BeHbeB NPOHBBOAUTCS IIPH
NOMOIIM Bape3HHX MY(PT. 3BeHbS [epeBAHHHIX (HIBTPOB HMEOT HA. OJHOM
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KOHIle HACAJKY ¢ HAPY/RHOM Hape3KOH, Ha ADYTIOM — METANIHYECKYIO KE My Ty
c BAYTpeHHell HADPe3KOM, IPH MOMOIMH KOTODHIX H IPOH3BOAUTCH COCIHHEHHE
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3BeHbeB (pHC. 6).

s Gonpuieli BEIHOCAMBO-
cTH Oedecoo0pasree OGBLIO OBl
NpUMeHeHNe IAA STHX HaCaJOR
HepsaBeolero MeTara  (Mellb,
QIIOMHHHNNA) HJAN HepRaBenInx
CIIJIABOB.

Kean B nofaBiieHHe K BHI-
IeyRasaHAOMY yIecTh  O0Jb-
Iy BBIHOCJAHBOCTH JI6PEBAH-
HBIX TpYyOYaThIX KOJOJIEB IIPDH
IePeBOSKAX H BO3MOSKHOCTH H73-
TOTOBJIEHUS HA, MecTe paboT, TO
NpEMEHeHe WX BO MHOTHX CJIy-
JagX MOMEET OKRa3aThCA BECHMa
eaecoo0pasabIM.,

Hepensarrle PHILTPH! HA-
UTE IMEPOKOE TpEMeHeHHe IIPH
IPOH3BOACTBE  HCKYCCTBEHHOTO
NOHAMREHHSA YPOBHA TIPYHTOBLIX
BOH4 T4 T1IOCTPOMKH MOCKOB-
CROTO METPOIIOJIHTEHa.,

Bearoro poaa  GeTOHHEIE
QHABTPE TARe.BI H MAJONPO-
H3BOJUTEJLHDLI, & IOTOMY e71Ba
JH MOI'yT HMeTh LIMDOKOe IIpHU-
MeHeHHe ITDA TOHHKeHWH. Hcau
CYIIEeCTBYET MHOTO BCSIKUX CH-
c¢creM OeTOHHBIX KOJOJUEB 1A
BOXOCHAOREHIHS, TO TaM JeJ0
HIeT O CTAllMOHADHEIX YCTpPOH-
CIBAX U JIPHMEHSIOTCA OOBIRHO-
BeHHO OOTBIIHEG JUAMETDLI, 9eM
9TO0 Tpelyercd NIS UOHWKEHASA.
HaBectHO MHOrO v/a4HbBIX KOH-
CTPYRNUH OeTOHHBIX KOJOJIEB,
HO OHH O(O0JbHICK) YACTh TaK
IOPOTH, 4YTO IIPHMeHeHHe HX
B HDaKTHKe NOHHIKEHHSA TIPYH-
TOBBIX BOJ e71Ba JH MOMKET
HMETh MecTo.

Rax oco6as pasHoBmA-
HOCTH  (PHNGTPOB  6Ge3  CeTRH
B YCJAOBHAX MEITKO3EPHHACTHIX
TPYHTOB 3aciIyRUBAT BHHMAa-
HUA PasHOTO POA3 KOP3WHOUHLIE
¢unpTprl. O0aME M3 DHEIBTPOB
TaKOTO POJa, a MMEHHO KODP3H-
HOUYHBIH  (DHIABTD-KOJIOLEN CH-

creMbl I'emnear (Hempel), npencranier ma pme. 7.
Koxonen cocrapasiercs u3 OTAeIbHLIX 3BeHbER MIMHOH 3 M, COSTUHAEMBIX
IDYT ¢ ApYroM IIOCPEJCTBOM (hIaHOEB.
JaHIy ©caMOro HHJKHEr0 3BeHa INPHOATIHBAETCA IIyXoH duramer

24



¢ KOJIBI[OM, Ba KOTODO€ 3aUENJIASTCH KPIOK TPOC2 JJIA BHTACKABAHUSA (PHILTDA
U3 CKBaRAHE. Hamaoe 3BEeHO COCTOMT U3 A PYATOTO CepaedHHRa JTHAMETPOM
B CBETYy 150 AN C PacHOJOMEHHEIMY HA HeM OJHa HaX APYrod KOD3WHEAMH MJIH
RapMaHAMA B BHJAE pPACIIMPAODIEXCHA BBePX KOHYCOB ¢ BEDXHHM JHAMETDOM
330 M. [lo omycraH¥da (hHIBTpA B CKBAa'RHHY, AHaMeTp KOTODOR paBeH 400—
420 MM, KODSHHEH BallOXHANTCA IPOCESHHBIM TrpaBHeM Him UeckoM. Ilocue
YCTaHOBKH (PHABTPa B CKBASRHAHY KOJAHIEBOM 3a30p Me®JAy o00ca ool TpyOoi
1 QAIbTPOM BalOJHAETCA TOCTeIIEHHO TECKOM ¥ II0 Mepe STOr0 3alOoJIHeHMA
TIOOHHEMAKNTCA 00CTHBe TPYOLI.

[IpeamMymiecrBa KOPSHHOYBEIX (PHABTPOB 33KINIINTCA B  BOBMOMRHOCTH
IIPOHBBECTH OOCHIMKY ¢ UOPABHILHOM COPTHPOBROX OOCHIIOUIHOIO MATEpPHAIA,
a CJEJOBATEJHHO KOD3HHOYOBIe (GEIBTPH BEMelT GONbINYH IPOH3BOJHTEILHOCTD
P MeHbIIee COIPOTHBJIEHHEe 0 CPABHEHHK € KOJOAIAMHE C OOHKHOBEHHON OG-
CHIIKOM 3a30pa MRy oGcallHolt TpyOoh m GuiapTpoM. B macrodimee BpeMd »3-
BECTHO GOMbINOe YHCJHAO PABIHYHBIX CACTEM KODSHHOYHBIX (HILTPOB, W3IOTO-
BAAEMBIX W3 DA3JIHIHHX MaTePHAJIOB: YyIyHA, eaesd, OPOH3EHL, A TAKMRE HeMeHT-
HHX H KepaMPEOBHIX.

K HemocraTRaM KODSHEOYHBIX (EASTPOB CJaelyeT OTHECTH CPaBHETEIHHO
GOIbIIYyI0 HX CTOMMOCTH, HEROTOPYID KDOIOTAHBOCTL B YCTAHOBEE, CBABAHHYI
€ BAI0OJHEHECM MHOTOYHCHEHHAIX KOP3HH IDABHEM WIIH IIECKOM, 4 TAKIRe 3aTpylh-
HATEIBbHOCTh BLITACKHBAHHI.

Beagy sTor0 KOpSHEHOYHEE (QHIBTPH GOIbIIE HMEIT IDHMEHCHHE B €Ta-
IHOFAPHBIX YCTAHOBEAX ANA BONOCHAGECHUA W TOJbKC B IIOCHCAHHAE TOALI Ha-
9KHA0T OIPOHEKATL B TPAKTHKY HOBRKEHES YPOBHEA IPYHTOBHIX BOJ.

[naprefimuva QarTOPaME, OOCYCIOBINBADIIENE HeyROBICTBODETEILHYID
paGoTy- OOBIKHOBEHHEIX TPYDUaTHIX MEHE3HHEX KONOAIEB ¢ MeJHOH CeTROH, AB-
TARTCH:

1. llprcyTcTBHe B IpyHTe OONBINONO KOJNHYECTBA IJIMHHECTHIX H MIHCTHIX
JaCTAL, OOBOIARHBANIIAX COTRY H JGIADIIAX o¢ MAJOTPOHHTACMON NI BOIHI.

2. IlpEcyTcTBHEe B TPYHTOBOH BOJe COJNeH JRejesa (B MaCTHOCTH 3RKHCHBIX
JTICKHCABIX COJeH), ROTOpblc B IPHCYTCTBHH BOBAYXa (IPH UPOXOohe BONHl H3
TPYHT2 BHYTDPb KOJOIIZ) 0OPA3yiOT I'BApAT ORHCH JEele3a, XJOoUbA KOTOPOrO 00-
BOAAKHBAIT CETRY ¥ OTJIAraoTed B ROJBIEBOM 3330p¢ MeRAY CEeTROH H sReJes-
HBIM OCTOBOM H Takme B OOdpllell WiW MeHbIIel CTelieHH YMEHBLINAIT BOIO-
NMPOHHNAEMOCTh (HIBTPA.

3. lIpEcyTcTBHEe B TPYHTOROM BOAE DPACTBODEMEBEIX XKapOOHATOB, KOTODHIE
IpH COCAWHCHWH ¢ YIIEKHCJIOTOM BO3AyXa o0pasylT HepacTBODHMYH YTICGKHC-
JYK H3BeCTb, 3aKYUIOPHBAOIIYK OTBePCTHA (HIBTPA.

IIpg mAanmaEm nomoOHBIX (PARTOPOB JReJATENBRAO INPHEMEHEHHWE 0eCCeTdaThIX
¢uinbTpoB. OmHaR0 H OOBIKHOBEHHBIC (DHIBTPHI (JaXe M B BHINEYKA3aHHEIX
YCAOBHAX) BUONHE MOTYT NPDHMEHATHCA TPH COONPOAEHWH HEROTOPBIX TpeboBa-
B K ¥X YCTaHOBKE M SKCHIOATAIHH.

K dhcry tarwx TpeGoBaHWH cielyeT B IepBYD oOdepelh OTHECTH cClle-
JAyOniee:

1. llprx oYeHH METROBEPHHCTHIX ¥ TIMHHCTHIX IPYHETAX YCTPOMCTBO ONHO-
HIM ABYXCIOHHON OOCHIIRH.

2. YMepeHHBI# BOJOOTAHB, T. €. OTKQYRA U3 ROJOJOEB TAROTO KOJIAYECTBA
BOXE], TIPA KOTOPOM CKODOCTH THpH IPOoXOAe Yepe3 QHIBTD He TOMYIAJHECH OFI
CHHUMROM OONbITAMHE, BHIMEIBROIMAME H3 IPyHT2 GOJBINOE KOJHYECTBO MEIRHX
YACTHIL,

3. PanmaoMepHasd OTRAYRA BROJLl, IPH KOTOPOH YCTPAHAKTCA 3HATHTEIH-
Hble KoJaeOaHAS YPOBHSA BOAH B KOJOJUE M YCHICHHOS OMBIBaHWE ¢TEHOK (HHIb-
Tpa BOSAYXOM, B TPHCYTCTBHH KOTOPOTO DACTBOPeHHEE CONH HepPeXONAT B He-
JpacTBOpDHEMEIE, OTIaralIAecd Ha (QHALTpe.

Ecag e B IDYHTe He HMeeTCd GOJNBIIOT0 KOJHYECTBA INIMHACTHIX aCTHI
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HJIM BHIIEYK333HHBIX COeTHHCHHH MelNe3d H KapOHOHATOB, TO OOBIKHOBEHHBIE KO-
JOAIB MOTYT YHNOTpeGIATBECA ¢ JOCTATOYHOH CTeleHbD HAJACHHOCTH NeHCTBHA.

CoBepieHHO 0cO00 CJaeXyeT OTHOCHTHCA K TAKHM ABJICHHAM, KAK MPHCYT-
CTBHC B BOLE Cephl, CEPOBOROPORA, XJI0pa H CBOGOXHBIX KHCJOT, alPDECCHBHO HeH-
CTBYPOLIKX Ha JReJE30.

B pTEX ciIy9adx Ha/l0 CTPEMHTHCA K IPHMEHEHHE KOJNOANEB H3 MaTepHa-
JIOB, He¢ pAaspyLIAEGMEBIX JTHMH aIPDeCCHBHBIME TpHMeCcAMy (IpeHMYINcCTBEHHO
M3 IepeBa.).

1. YerauoBra ROJOXHER

YcraHoBra KONOAN HAYHHAETCA ¢ OYPeHHA CKBAJRHHGI A 3aKPEILICHAL
CTeHOE ee OOCaJHBIMH TpPy6aMH. HciaH ROXoAen Ipe/lnoaosEeHo CTaBUTH 063 00-
CHITKH TIpaBHeM, TO BHYTDEHHHH auaMerp o0cCaIdrX TPYO Oeperca Ha 50—
100 wux COJbIlie HADYRHOTO AMaMeTpa (HIbTpA.

Korna ckxBasrmHa HpoGypeHa Ha TpebyeMylo rIyOHHY, B Hee OIYCRaercd
¢rapTp. HEcaw HysRHa BacHIIKA, TO IOCIE¢ YCTAHOBRH (PHILTPA B 3a30p MERLY
HEM H O0CaQTHOI TPYOOH BacHINaeTcs I'paBHH WAW IIECOK, H KO Mepe HalOoJHe-
HHEA CEBasRHHEB! 06CaJHBle TPyOhl HOCTeneHHO BHITacKmBalrcd. Ilocae maBieye-
ARA BCEH ROJOHHH 00CAZHEIX TPy0 Ha HACTABHYL TPyOy (HiIbTpa HABHHYIH-
BaeTcd NaTpyOGOK H B KOJOAEH OIYCKAacTCA BCACHIBaOUIAA TpyOa HWIH TIJyOUH-
HLIH HACOC.

2. YcraHOBER KOJOAHER 603 IPOABAPRTOALHOTO GYpenHs

Bypenre cRBaSRHH A YCTaHOBKH B HAX (HJILTPOB UpPeACTABAAET CAMYKD
TPYAOEMKYH0 H LPOJAGRHATCIABHYID paGory mo OGOPYZOBAaHHWI0 YCTAHOBOK IMQHH-
MeHUsA YPOBHA TIpYHTOBHX BoA. C Oeab® YCKOpeHHA W yIeUleBJIeHHA pPaboT
0 INOHAAECHUI0 YPOBHA IDYHTOBEIX BOJ BE€CEMa JREJATSIDHO IIDHMEHATDH IIPH
OJIaTONPHATHREIX YCJIOBHAX YCTRHOBRY ROJOAUEB Oe3 NPeABADHTEILHOTO OypenHd
CKBaKHH. [IpH MaJbx TIy0HHAX H MaJioM JHaMeTpe KOJOALZ MOIRHO IpHMe-
HATH 3a06MBHBIE ROJOAUH THHa HOpToH, HO HpH ray6WHAX GoJgee 5 M W AHWa-
MeTpe RoJomna orT 150 Mm@ # 60dee 3TOT CHOCOO CTEHOBHTCA 3ATDYAHUTEIBHBIM.

Hagmrasa ¢ 1931 r., roccrpodotbemarente Coo3BOACTPON TPHMEHAET yCTa-
HOBKY (HJIHTPOB IHAMETPOM OT 150 10 200 MM ¥ TIyCHHOM A0 20 M B IeCIaHHIX
IPYHTAX HNOCPEJACTBOM CTPYH BOJbI, HArHETAeMOM TION HAIOPOM 2—6 4T B KOJH-
qe¢cTBe 10—20 J4/Cex CO CKOPOCTBIO 10—15 M/Cex NOJ HARHHI KOHEI[ YCTaHA-
BIMBAEMOTO (HHIBTPA.

Ha puc. 8.cXeMaTW4YeCKH NPEACTABICHC IPHCHOCOGICHAE, HpPHMCHEHHOE
CowsBoAcTpoeM B 1931 I. IPH TOHHMREHHH YPOBHA TIPYHTOBEIX BOJ Ha 4BTO-
3aBofie WM. MosiotoBa B . I'opproM. K o0HKHOBeHHOMY (HIBTDY JHAMETPOM
150 MM CHUBY IPHCOCAMHAETCA NPH NMOMOIME BWHTOBOW MY(hTH ReJC3HHIH Ha-
KOHETHHE ¢ (hpesepoM. Memay 5THM HAKOHEUHAKOM M (DHIALTPOM BasRaTO Ke-
Je3HOe YIOpHOE KROJBIO C KOJbIEBBHIM REJOOCKOM Ha BEDXHEH ITOBEPXHOCTH.

Ha 370 ymopHOe KOJBLIO YCTAHABIMBAETCA pPa3COPTOBAHHBEIM KOHIOM iRe-
me3Had BeIOpocHadA TPyOGa THaMeTpoM 75—100 ux H INIOTHO MPAKHMACTCA HPH
IOMOIMY IPHHAMHOTO XOMYTa. H ABYX KDKIbeB, 3aKIaJbIBA¢MEIX B KDYTJAbBIE OT-
PepCTHA B CTEHKAX HACTaBHOU TPYOHI.

Bepxuuit kodenm 9TOM TPyObl UpPH TOMOIOE Pa30OpPTOBAHHON IEpeXxo/{Ho
MeHKA TIPHBApPEH K TPyOe AHAMETpOoM 200 MM € OTKDHITHIM BEDXHHM KOHIOM.
B BHOpocHy®m TpyOy, YCTaHOBJICHHY HA OIIOpDHOE KOJBOO H 3aKpEIieHHYD
NPHKAMHBIM XOMYTOM, ONYCKACTCA HarHeTaTeJbHASI TPyOa AuWaMeTpoM 30—50 MM
C OTKPBITHIM HURHAM KOHOOM H ¢ KOJCHOM HA BEDXHEM [JId INIDPHCOSITUHEHHA
K HarHeTaTeJbHOMY IJIAHTY OT HAC0Ca HIH BOAONPOBOLHOTC KpaHa. Humuwmi
KOQHel, »TOH HArEeTareJHLHOH TPYOGH BO BpeMd OOYCRAHHMA EKOJOAIA IIPOXOJHT
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yepes OTBEPCTHE ONOPHOTO KOJbLA H JEpyEHTCH Ha 15—30 cu HHMKe (hpesepa.
Ha BepXHHII ROHell HAarHeTaTeJabHONH TPYyOB HaAeBaeTcsA OOBIKHOBEHHEIH 6ypo-
BOif TIOBODOTHBIM XOMYT, IpH IOMOMIYM KOTOpOrc GYDOBOM MacTep ylpaBiadeT
Tpy00i0 IpH OLYCKAHHH KOIOIA.

Horja HaroHeYHHE (QHILTPA YCTAHOBIEH HA MECTO B IPEJIBaDHTEIBHO CJe-
TaHAEYD HErayGoRyI0 CKBARWHY, IT0 HardeTaTeApHOW TpyOe IYCKAIOT CTPY® BOAbL
W3 BOJONPOBOJA HJH OT MHODOCTYIEHIATOIO
OeHTPOGEMHAOT0 Hacoca. OJra CIpyS yHapser p
B TPYHT HUKe (pesepa HaXOHeYHHKA, 00pasysd g;*;%’;‘%gﬂgﬁﬁ‘
MECTHOE PA3PHIXICHUE — BOPOHKY Da3MEIBA, B
RKOTOPYI0 OIyCKaeTcd 10 JeHcTBHEM COOCTBeH-

HOTO Beca Bech Koaolen. CHadaaa OBIBaeT J0- Bui6pocnan

CTaTOYHO COOCTBEHHOIO Beca I8 ONyCRAHWSA KO- § mpyoa ¢ 2004
JA0/a, HO HO Mepe YBeAWYIeHHA [MyOHHBI IO- S
caJKH TPHXOAUTCS KOIOeN IIOBOPAYMBATH. KAk © T "Pxﬁug”ﬂa
npu LOCaiKe OOCAIHBIX TPYO, YTOOHI K DasMbl- —f — y
BaImei padorTe BOALI TPUOABHTH PESKYIIYIO pa- Kprox
gory ¢pesepa H He IOOYCTHTH 3akaTHd IDYH-
TOM GOKOBOJ IIOBEDPXHOCTH KogaoJila. Ilpm mpo-
X0j(ke IMAHHCTLIX TPOCIOMKOB TaKOe BpAIeHHe ,’;f’;’gge;%EMM
ROJOANA OCOOEHHO HeoO0XOJHMO, PaBHO EKak ]
AHOMIA H JONONHUTEIbHAS HAIDY3Ka, XOTH Onl
B BHJe Beca paGOIHX, IIPOM3BOAAIHX YCTAHOB- =L — -4:} Mygma
Ky KOJOATA. ‘
Ecnu 3amaTre rpyHTOM CTOIb BEJIHKO, 9TO T LE
TPYAHO IHOBODPAYEBATH (UABTP H OH He OIy- I . 100aun
CRAETCA, TO ObLIBAeT HOJE3HLIM NDUTOTHEMAHHE o \
er0 H 3aTeM HeMeldneHHoe onycraxme. IloBTo- & 5
peHUEM 3THX OLepalHil HECKOJILKO pPas3 ¢ ONHO- :qb”-“’mf’ 0 150.4cr6
BPEMEHHLIM BpalleHueM (OHIBTP2 B OOJBIHMH- !
CTBE CAYYaEB YIAeTCS IIPEO;I0METH 3a:RUM TDyH- Pasbopmosra
Ta H TPOAOMKATH OINYCKAHHWE KOJOANA AaJplme — & _ NOPROE KON B0
Ecim ke ® 9TOT IIpeM He IOMOraeT, TO IpH-
XOOHTCA PAAOM ¢ KOJOJAIEM BATOHATH B TPYHT Jlepesannas
THADaBIUYCCKHM CIIOCOO0M Tpy0y AHAMCTPOM npobxa
25—37 MM H HATHETATH 4epe3 Hee BOAY € OIMO-
BPeMEHHLIM TICBODAYWBAHMEM, TPHNOIHAMAHAEM
H ONyCKaHHEM KOJONNA. = f%gﬁ;ﬁ”gmm
[lomo6HHe 3aTpyAHCHHA OOLIKHOBEHHO MO-
I'YyT NOABIATHCA II0CJTEe OCTAHOBKH HAalHETAHUS 2R emamenonas
BOABl INA HApPAIMUBAHHS HOBOIO 3BEHA KOJOMIA. mpy6a 0 30-50mMm
[ToaToMy cirelyeT CTDEMHMTBCS TAK OPTaHE30BATh
paboTy, 4TOGH NCPEPLIB HATHETAHHS BOALI Obla
BO3MOSKHO 007ee KPATKOBDPEMEHHDBIM, - —
CMmelmaHHas ¢ Pa3MBITHIM I'DYHTOM BOTa CO
CKOPOCTBI0 2—3 M/icex (& HMHOrIA H 00Jee) Hol- Prc. 8

HHAMAaeTCsd BBEpX MO BEIOPOCHOH TpylGe H CJIH-

Ba€TCA Jepes ee VIIMPEHHBIH OTKPHITHIM KOHEI B KOJILICBOH /ReJ100, HpHBApCH-
HBII K HApyKHOH TOBEPXHOCTH BHIOPOCHOH TPYOBI, M IO CJIMBHOU TpyGe HJIH
ULIaHTy CIYyCKaeTcsa 3a Tpededan! MecTa padorhl. llociae Toro Kak QHIBTD OHY-
meH Ha TpefyeMyl rayOHHy, moZady BOJBI 110 HarHeTATeIbHOH Tpyle IpeKpa-
maioT H TPyOY BBITACKHUBAIOT. S3aTeM OCHA0III0T UPHKHMHON XOMYT H BBLIHH-
MalT BEIOpocHYI0 TpyOy. Dcren 3a oTUM OmyckaloT Ha IHTaHTe JeDeBAHHYIO
KOHYCHYIO 3alIyIIKy H BCTaB.JISI0T €€ B OTBepcTHe YIIODHOTO KOJAbL@A, CTapasich
viapaMu L0 YITaHre 3a0HTh BO3MOMRHO IJIOTHeE TaK, YTOOEI Hapeska Ha BHY-
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TpeHHel DOBEPXHOCTH YIOPHOTO KOJbIA Bpe3aJach B APEBCCHHY BalJyIUKH.
Ilocae aToro RoNOAEN MOEHO CYHATATL YCTAHOBJICHHBIM.

YcragoBRa, TAROrO KOJOAOA TJAYOUHON orT 10 X0 20 M TpeGyeT cO BCeMH
NPATOTOBJIEHUAMHA OKOJNO 2—3 9acC. IpPY DeCYaHOM IPyHTe M J0 5—O0 9ac. IIpH
HAaJHYA¥ B IPYHTe INIAHHCTBHIX TPOCIOHKOB.

Ha pmc. 9 BEAHBI PEABTPL! ¢ (Ppe3epHBIM HAKOHEYHHROM Ha CTPOMIIIO-
manke aBro3aBoAa mM. MoaoroBa. Cpelm 5TUX (DMIBTPOB CIOMKCHBI BCACLIBAIO-
e TPYOR ¢ KJIaNaHOM, ONMCHIBaeMHEIM HEXe (§ 2, pHc. 12), M OTAEIbHEE
3BeHbSA TPY0 pPasHBIX IHAMETPOB.

Poe. 9

OmonpM B3 CaalBEIX MeCT ONHCAHHOIC KOJONA HBIMETCS YIIOPHO® KOABIC — OCOGEHED
B YaCTH, CBA3AHHOH ¢ 3aKDLIBAHHEM OTBCPCTHA B HeM JepEBAIHOH 3arIyIIROil.

‘Ecim (ppesep HakOMeYHHEK] BPemeTcd B MIHAY HJIH JPYTYD IJIOTHYD LHOPOAY H yrayowurtcd
B Hee, TO 3aNIyMKa YCTAARIABACTCA JEMKO H OHA Jaske He KpaliHe HeoOxoxuma. Ho ecnm Bomo-
HerpoHHOAeMLIl cJoff 3aaeraer rayose ¢pescpa, TO NMecHaHbIi TPyHT IIOCJC DHITACKUBAIIHS Ha
THeTaTeNbHONt TPYOBL ObICTPO YcTpeMJisieTcsl BODEDX TOA HAOmOpOM TIDPYHTOBOH BOAW H 00pasyer
FPYETOBYD IPOOKY, KOTOpas ™MoOMeT He JaTh BO3MORHOCTH 330uTh JePeDAHHYD BaldyIIRyY
B YOOPHO®& KOIDBOO; TOTAA KOJOZEN HE TOJNBRO Heé MOMReT OBITH HCHOJL30BAH MOJHIOCTHD, HO
AHOTAa B COBCDIIEHHO HE TOJHTCH AJA BPKCINOaTAllHH, TARK KaK OTKAQ49KA RBOJBL H3 IIET0 MOKCT
‘OBITH CONDAMRENa ¢ BHIHOCOM TPYHTAa H OCITA0JEHNCM QCHOBAHHA COODY:REHAL.

Ipr rpyETax TecyaHBIX, Jerko o©o6pasyDINX UDO6KY B TpyCe, Takoe IIpPHCHOcCOGIeHEe
ORA3EIBAE€TCH HEHAJERHBIM B TOM OTHOINENHH, YTO NIpOORa MOMET JIErko MOOHSTHCA BHIOIE OTOP-
HOI'0 KOJBLA B TO BpPeMs, KOrja IPOACXOART TepepLiB B mojade pabotueit BOABL NS HapAmHBa-
EHA HOBOTO 3BeHa ¢mIbTpa. Tolla MPHEXOANTCS S34TDAYHBATL MHOTO BpPeMOHH -JJIA BEIOHPAHHSA
IpoOEM H €€ BEIMBIBAHHH 4Yepe3 BepX TpyOLl, 4 4YacTO 5Ta OTepalHd COBEPIIEHHO He YAaLTCH,
Tak K&K II0 M€Pe BHIOHDAEMA MIH BHEIMBIBAHMA OPOORH IOCHENHSAA TPOJORAET CHOBA MOA-
HHMATLCH W He 26T BO3IMOMRHOCTH OCBOOOIUTH YNODHOE KOJBIO-

JlorAHEa HakOHEYHAEKA (DEIBTpa ¢ (hpesepoM 3aBHCHT OT BLICOTH I'DYHTOBOH IPOGKH, XKOTOpad
MORET 06PA30BATECA BO BPeMA BEIHEMSHAS HATHeTATeNbHOR W BLIGpocHOM 1py¢. Ha pmc. 8 ata
JJHHY coctapyader 60 €x, 9T0 MOTIO OBITH JMONYIMEHO TOJNBRO AL OOPLACTCHHRX MECTHRIX
yciaopph. B mpyrng ycioBmAx Tpohka MomeT 006pa3oBaTbCH Tarof BHICOTHL M Tak ORICTPO, ITO
AIf EENONYUIeHHAA IOIbEeMs €0 BLIIE ROJBIOA MORET TIOTpeGOBATLCH SIAYATENBAO (oJee JIHH-
Hull HakoHegHEK. Eme 6onee saTpyAHAETCH JA€JI0, KOTAA T0A2493 BOJALL TPeKpamaercd AJA Ha-
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BEHIHBAHHA HOBOTO 3B&Ha ROAOXNSA, TPeACTABIADINEN0 JOBOALHO Hpo,rlonm'rehbﬂym OLieDAN AN -
3a ®TO BpeMf JaRe IDH GOIpIION AMWHe NaROHEIHHEKA ONODHOS KOJEID MOMRET OK23aThed IO~
rpe0eRHEIM HOX OpoORodl Ecam pame mwe Lpodsoliger OCKeHEIN0, T0 B AAHHHOM HAKOHOUHHKE
IpYHT OPOGRE OyJer HACTONbEO YILHOTHeH, 9TO DA3MHE €0 CTPyeH BOAK MOMET ORAB3ATHCA IO-
BOJBHO SATPYRHATEIBERM

Boaee panmomadbEe CHA0ZETD ONOPHO® KONBIO BMECTO [EDeBIHHOH SarfyIIKE aBTOMA-
THYeCKH BARKDHBADIIAMCA RJIATAROM

Bararopapa TaroMy RIAIAHY OTHQJ2ET BOSMONXHOCTD MIPOHHKAHEA TPYATa CHH3Y B KOJIO-
Jiell, MHO KOTODOTO 3aKDHIBAETCA ABTOMATHIeCKE HpoMme more Tarodi Rielap TIpH YAASHOH ero
ROACTPDYRIHH ¥ XOpOIIeM H3rOTOBAEHAH JONREH OOAaJATH CACAYOIHME MPeHMYyIEecTBAMHE

a) BpuAy OTCYTCTBHS ONAGHOCTH OOGD30BAHHS IPYHTOPOH IPOOKM BHYTPH ROJIOANA LIHEY
HACAKH MOMHO JelaTh MeELIIe, YeM B KOHCTPYKIHH ¢ 3a0BBaCMOH JAepeBAHHOH IPOOKOH, a 3To
I0SBOJIHT YBEIHYATH LOIE3HYD BHOOTY (HIBTDA. )

6) Taroll RIANAH IIOSBOIET JEAYGEATH ROIOMEH 0o HADMIMEBANEA HOBHX BBeHbel B TeX

CIydYasX, KOTA2 UOTpeldyeTcd YBeOHUHTH MMWOREY LOHHRERUS YPOBHA TPYHTOBHX BOL 0e3 yCTa-
HOREH HOBHIX KOJO[IIEE.

Ocofernio PEROIHO IPEMEHGHHAE CHCTEML RONOATIB, YCTAHABIHEISMEX (e3 IpeagBapm-
ToIBEHOre OYPEHHA CKBAFRHH FHIPGBIAYEOCEEM CO0CO00M IDH TOEHUXOHHEH YDPOBHA TDYETOBHX
BOA B HaCeNeHEBX IYHETAX,T7le EMeeTcd BOAOHPOBOSHAA OeTh, M8 KOTODOH B AKOOM MYyHKTe
MORHO [IOJYYETH BOAY 10/ HeOOXQIHMEIM HATOPOM, T € Tfe oriagael HAOOHOCTE B MHOIO~
CTYIEHYATHX IEeBTPOOSEABIX HACOCAX H B COleHAAJBHO TIPORIAJNAIBACMEX [AIRHHHK ITHHUAX TPYO
JIA IOAAYH BOJABL OT BOMOHECTOUHERA K ROMOAUAM g OOHRURCHHEA YPOBHA I'DYHTPOBRIX BOJ

Ongaro 32ech HEOOGXOAHMO 3aMETHTD, YTO B HACCHSHELIX AYHRTAX H BOOOME BOXUIA CYILe-
CTBYDIOHEX COOpPYXEROEHA H_3x8HRH HeoHXOAHME H3BOOTHAA OCTOPOEHOCTL ©6H ROJOMIH YyCTa-
HMOBHTh 0YeHD OZH3R0 K QYHIaMeXTaM COOPYmReHAH, TO NOcHeMARo MOTYT TWOABEDPIATBOA OIAC-
WOCTH OJaarofapd lepeMelleHHAM TPYHT, ROTGDHIM COUDOBOEMACTCA TEADABIASECEKHHE CINOCOO:

YCTAHOBEH EOJOIIEB

'mapapnAdecKEM CITOCOG0M MOMHO OHYCKATh H KOJOLINB: BMECTE ¢ HADYR-
HOI OGCHIIKOH Kak G ROHUEHTPHYCOHHM DACHOTOMeEHeM OOCHIIKH, Tak H QHIb-
TPH KOD3HHOJHORG THIER,

ABropoM B 1929 1. OBII CROHGTDPYHPOBAH H IIPUMEHEH B BHJE ONEITA KO-
TOeH, ¢ OOCBHIUKOH W GBTOMATHISCKHM KRJANAHOM 4 THAPABIHICCROH ycTa-
HOBRH TIDH HIOCTPOHKe TJAQBHOTO KAHAJH3ALGHOHHOTNO KOMIEETODa BacHIBeBCKOTO:
0CTPOBA. B JleHWHTpaJe. JT0T Roaojter (pHc. 10) HMen HJIHHY BCSIO 2 H 3 M,
Tak KaK HMeJOCh B BHIY HCUOIB30BaTh €ro B KadecrBe 3yMuda AT OTKAUKH
BOAK W3 TpPAHIIEH ¢ TEM PacycTOM, 9TOGHl JHO HTOrO KOMOANA MOSEHO OHIIO
ONyCKaTh IMIyO:ke O Mepe OTPRIBER TpaHmed. Hoxomen OvLl COCTABAEH H3 IBYX
KOHIIEHTPHYECEHNX ALIPYATHX JRCCTHAHBIX MAJIHHAPOB, UPHOATLIX TROBAAMHA K I6-
PeBAHHBIM KOJBIAM Ha DPACCTOAHEH TI0 OCH RoJdoAna 0,50 M. CHawalla K KOJb-
UaM HPHOHBAETCA AHPYATaA JReCTh C BHYTpeHHEH CTODOHH (BEaMeTpP BHYTpeH-
Hero HWJIHHIPa 150 MM), 3aTeM ¢ HapDymRHOH CTOPOHEI, IPHIEM HADYRHAA 00-
IIABKA 33KAHYHBACTCA TOJBKO IOCJ]E BaChIIKA 3230Dpa MemAy O00OMMH OHIHH-
ApaMd (QHIBTPYOIIAM MATEPAAIOM (rpa,BHe}ﬁ AJH KDYHHBIM IleckoM). Hapy=®-
AbIH JTHAMETD ROJIOIANa COCTaBISA 400 MM, OJbHA COCHHHANACH MERAY COO0W»
TpEMA ReJIe3HBIMH CTeDRHAMA, OKANIHBADIIEMHCA HaBEepXy KOJOANa Kpio-
RaM¥ 4. [[H0o roIOAma OBLIO CHeNaHO H3 DANA AEpeBAHHBIX KOJEI, 00pasynInux
BMECTe KOHYC ¢ KAHAJIOM B CepelHiHe, B KOTODHIM BCTaBMCH JKeAC3HBIA HaTpy-
60K 0 AuaMeTpoM 100 MM, HMeDINIMlF B BepXHed YacTH JBe BEPTrHKAJibHEIX
IIEeJH 6, JeRalqPX O4HR IPOTHB HPYyrodl 1o HallpaBIECHHIO JHAMCTDA CCUYCHHST
1aTpyORa BEmW3y »TOT maTpyGOR TPH IIOMOB[H XOMYTa 2 3aRaT HENOINBHMRHO
B HCPeBAHHOM JHHIE RoJoAna. B sroll meaw BBepX H BHH3 MOTYT Iepe/BH-
TATHCA CTAMKKH XOMYyTa O, HaJEeTOro Ha TpYOYy ¢ IOHaMeTpoM 75 MM. Ora Tpyla
FMeeT Ha BeDXHeM KOHIe MYy(DTy ar ¢ BHYTPeHHe! BHHTOBOH Hapesxoi, a Ha
HAMRHEEM — TOYeHBIH CTAJR/HHOH HAKOHeIHHE 3 B BHAE OXHOTO YCeUeHHOTO H IApY-
FrOro OOXWERO KOHYCOB, CIOMCHHEIX OCHOBAHHAMHM. HeckOIbKO BhIE HTOTO
RAANaHa B Ipy6e ¢ MMEOTCA AHPH ¢ HAKJIOHOM HSMYTDH BHADYXRY, IpeIHA3HA-
YeHHbBIe A0 BaipaBleHdA CTPYU BOZEHL.

Ilepen onyeckadneM KOJOAIA B HEro OOYCKACTCA HURHAN HABHHTOBAHHBIMK
KOHEX HarmeTaTeNbHOW TPpyOn % H BBHHYHBAETCE B MyQTy I, IpHYeM IaTpy-
GOR BMECTe ¢ TPyGOH 4% BpamIaThCA He MOeT OMATOAapA XOMYTYy O, KOTOpHil
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YyIApaeTcs B Kpad lefeit TPYObl 0, Tarske HemOABHIRHOU Ojarojapsd XoMyry e.
[Tocie Toro Kak TpyGa w BBHHYCHA, HARHMAIOT HA, XOMYT H OIYCRALT TPyOy
BRMeCTe ¢ TIATPYOKOM ¢ H KJIANAHOM 3, KOTOPHI# yray6isderca B IpyHT OrpepcTHsA
-OKa3bIBAIOTCA &iKe KOJOANa, MyMeHHaA TI0 HADYEHON TpyGe BOJAQ 10N HAIOPOM
PHIPHIBAETCA CTPYSMHU M3 STUX OTBEPCTHH M B30aIaMydHBaeT IDYHT, Da3pLIXIAsd
€T0, OTTAJIKWBAs B CTOPDOHH M OTEDBIBaS IIyTh IJs ONyCKAHHS BCEro KOJOIHA
TQJ JelicTBHEM COGCTBEHHOIO Beca B IPYHT (pmc 10, 6)

Jlaa Toro Iro0Bl KJAIQH Ae MOT HONHSTHCS BBEPX, XOMYT % NIDHBEMAETCSI
ABYMa (HAM TPeMd) KIHHHAMH, HOAKJIAABBAaeMBHIMH 1o Kpdba @ Taroi Ro-

~I§ l:l
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Puc 10

Tomel] NIAHOH 2—3 M ONYCKaJcAd HOTHOCTRH B TONEH CYTIMHOK Ha padoTax
110 KaHajausanuu BacuapeBckoro octpoBa B Jlefumrpage B TeYeHHe 5—15 MHH
Hocre ycraHoBEM Ha TpeCyeMy® THyOMHY BHIOHBAIOT KIHHBLS, YACPHEABAIOUHE
XOMYT, ¥ OBICTPO HONHHMAKT HANOPHEYW TPyGy (He Ipekpamasd OOIaTH BOJIFHI,
9 TOJBKO yMeHbpllad ee) IO OTha3a H B TAKOM HOJOREHHHW 3aKDEIIAIT TpH I10-
MOITH ABYX TPOCOB IIPHBS3AHHLIX HAKHAM KOHIOM K XOMYTY O, & BeDXHHM —
IIaMaTHIBAEMBIX Ha KDOKM ¢ Haamam 3, HOJHWMAsiCh BBePX, 3aKPBHIBAET IJIOTHO
LaHaJd B JHHUIE KOXOJIIa, H TAaKHM 00pa30OM IDYHT HE MOMET UPOHHKHYTH BHYTDH
ROMIOANA CHESY MOX HALIOPOM BOAH (PHC 10, a)
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Ilocste BaKpBHITHA KAAIAHA HaTHETATENbHAA TPyla BBHIKJII0IAETCA OKOHTA-
TeJbHO M3 HAMNODHOX CHCTEeMbl (HACOCA WA BOXOTPOBO/AS), BHIBHHIHBALTCH,
BBIHAMAETCA M3 KOJOAI. H BMeCTo Hee TOIpysRaeTcsd BeachHBawmad Tpyoa
JJHA OTEAYKHM BOABI H3 KOIOAIA, B KAKOBOH OHA TpHMTCKaeT H3 IDYHTa, 4Yepes
G0K0OBYD (PHABTPYIOILYID IOBEPXHOCTD.

Eenm norpebyercsa OHYCTHTH KOJOHeN HA HOBYW INMIYOHHY, IIPOH3BOAATCA
OIATH Be Ke ollepalw¥ BBHHYHBAHHS HArHeTaTeJbHOU TPYyOBI, 3aT€M OTKDHIBA-
HHSA KJalaHa 3 H OTHYCKaHWA KOJOAIa HA HOBYW TIYOHHY IHAPABIHICCKAM
‘CIIOCOOOM.

fleHO, 9TO JNIAHWHA KOJJOMIE PACCMOTPEHHON CHCTEMBI MOSKET OBITh H 00Jiee
2—3 M. Hapo TonbKO HMeTh B BHLY, UTO ¢ yBeJyHYeHHeM DMNIYOHABI KOJOAUA H
AuaMeTpa JOAEHBI YBeIAYHBATHCA HAIIOP M PAcXoX padodeii BOJHI.

Crexyer HaJeATbCH, 9TO TMPAKTHKA HPHMCHCHHS THAPABIHICCKOTO CIOCO6a
YCTAHOBKHM KOJIO/J[eB BHIPAabOTACT SHAIHTEHbHO 00Jice yAaTHOe KOHCTDYKTHUBHOE
BBITIOJHCHHEe CHCTeM KOJOIICB, IepBble KycTapHBle 00pasmbl KOTODPHIX OIH-
CaHBl BBILIE.

§ 2. BCACHIBAIONIAA TPYBA

[Ipm ynorpebienny 0OLIKHOBeHHEIX BCACHBAIIEX HACOCOB B KOMOACH OIy-
CRaeTcsd BcachBawmad TpyOa, He A0XOAAmAd O0 HHA KOXOAHMA Ha 0,5—1 M.
Dra Tpyba NOABEIIEBACTCA NPH TOMOUIH IIPOCTOrO XOMYTA, OIHPAIOIIErocA Ha
Kpas HacTaBHOH TPyOH. IIpH moMomu (UaHmeBoro TPOMHHKA C KOJCHOM HJIH
0e3 Hero BCACHIBAIILAA
TpyOa MPUCOCAUHACTCA K  Hobarodamesbran o
BCcacblBalolieMy  TPy0o- mpybxa
npoRoRy. Bo H3bemanne
06pBIBa CTPYH TpPH II0-
HHKEHHA YPOBHA BOIH
B KOJOAIEe HHEE CBO-
60xHOTO 3a00DHOTO KOH-
I3 BcachIBawued Tpy-
Obl Hocae HAsS HHOTLA
CHAGKAELTCA BCACHIBAIO-
INEM KIanaHoM (puc. 11,
a u 0).

llpy  OOHMEKEHHU
YPOBHA TI'DYHTOBBIX BOJ
B 1931 r. Agjad HOCTPOi-
KA HaCOCHOH CcTaHOHNI
Ha aBTO03aBo/Me HMM. Mo-
JoToBa BOMHBH T. ['0pb-
koro o6beguneHueM Co-
103BOJICTPOH OBLI IIpHMe-
HEH BCACHIBAIOHIMHA KJA-
nax, TNpeaCTABJICHHDI i
CXEMATUYECKH Ha PUC. 12,
Kraman pacnonomen B
JIRe JEEeJe3HOr0 CTAKAHA.
NDHBAPEHHO0 K  HHMR-
HeMy KOHIYy eJe3HOH BC4CHIBAWOIIEH TpyOB, H COCTOMT M3 KPYTJIOI0 KO-
RAHOIrG [HWCKE, IPHEDCIIJCHHOND 3aKJEITKAMH K CTEeD/RHIO, PaCHOJOKEHHOVY
10 HaUpaBICHHI0 JHAMETPa [HA CcTaKaHa. JIId skecTKOCTH M yBelwgeHHS
BeCa K KOME CBepXY IpHEKpeIllIeHbl B3aKjdelKaMH [Be IReIe3HbIC CerMeHT-
Hhe Hakaaard. IIpm BcachlBaHAH 06e JIOMACTH KJANaHa TOMAHAMAIOTCI BBEpX H
II0OYTH TOJHOCTBIO OTKDHIBAOT CEeTMeHTHBIE OTBEpCTHA. COIpOTHBICHHE TaKOTO
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RJI3MI8H4 CPABHHTCABHO HEBIHKO KAK BBHAY MaJOPO BeCa, Tak W HE3HAIUTEIDb-
HOTMO CTECHCHHS OTBCPCTHH B [JHe CTaKaHa. HCAW JIS OTRAYKH BOAH IIpHMe-
HATCS HacOChl HENCHTPOOCRHEIC HIHM ecim O0Pa30BAHHe BAKYYMa BO BCACHI-
BANIEH CeTH MOTyIaeTcs TPH HOMOINM, BAKYYMHACOCA, TO BCACHIBADINEAE TPYSH
He CHAORAIOTCH KJIANaHAMA.

Ha rampo#f BcachrBaINe#t Tpyle sReJaTelIbHO VCTAHABIWBATH 33ABHEKY
(pHEc. 11, 6) AnA BOBMORHOCTH BRINYEHHA M BHIRTIOUNEHHS KONOKNA, XOTd BO H3-
6ema,nne 6OJLIIAX 3aTpaT ¥ O0pPA30BaAHEAA JHWHAX HeIJOTHOCTed OT HTOro
HHOTZ3 OTKA3HIBATCA.

BeachBapiaa Tpyba He XOMKHa OHITh O9e¢Hb GONBINOr0 AHAMeTpa, ITO0H
He¢ CTeCHATH BHYTPeHHEI0 IPOCTPAHCTBA KOJOONR; OOBIYHLIH mumaMerp ee or 50
Ao 100 MM, XOTA B OCOOBIX CIydadX MoEeT OBITH amga“cmm
KaK MeHee 50, Tak m 6ojxee 100 MM. Oma cocra- ™2 Ofamm?y
BIASETCA H3 OTHEABHHIX 3BCHBEB IIPH HOMOIMH BHH-
TOBBIX MY(T Ha CYPHKOBON 3aMaske mAH (AaHHOEB - F
C Pe3HHOBOH IIPORJAAKON, HO BO H3beskaHHe JUIH- :
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Puc. 12

HAX HEeIJIOTHOCTeM OMjo Obl Jydlic yCTPDaHBAaTh e (e3 BCAKHX CTBIKOB HJIH CO
CBUPHBIMH E€THIKIMH.

'epMancras crpodTespHas ¢upMa Siemensbauunion CKOHCTPYHPOBAJIA
KOJIOJeIl, B KOTOPOM BCACHIBAMOINAHA TPy6a ABRAETCA HPOAOREHHEM HACTABHOU
TPYOhI ¥ COSHHHSETCS ¢ TOcje/Helf TIPH IOMOINA TepeXofHo# MyPTH (pmz 13)
ITUM JOCTHIaeTCHd YKOHOMHSA B NOroHame TpyO, HO, © JAPYyroif CTODOHSBI, 3aTPYA-
HAeTCA HaOJIOAcHAe 39, YPOBHEM BOXBl B KOJOLLE. Bexn notaesuee HEOOXOLEMO.
TO 4epe3 COeAMHHTeNHHOC ¢ TPYOOHPOBOJAOM KOJEHO IPONYCKAETCA € BOBJIYXO-
HeHPOHHIaeMOR 3a/lefKOH TPYOKa, depes KOTOPDYH ¥ HPOHSBOAHTCT HAOGIIONE-
HHE 39 YPOBHCM.

Taxoro poaa BCACHIBAKINAS TPyOa HORA3aHA TARKE HA DHC. 7 NI ROJOH-
e ['eMuenb, NpUMeHEeHHHIX HAUDHEMep NODH HORMMREHHH YPOBHA IDYHTOBBIX
BOJ NS IOCTPOMKYW KaHAJUBAUHOHBOH ceTH I. Yableda (['epMaHH:d).

§ 3. BCACHIBAIOIIIA TPYBOIPOBO,

CrefyompM rI3BHBIM JJAeMEHTOM OOBIKHOBEHHBIX YCT®HOBOR ABIACTCA
BCACH BAOINAR TPYOGOIPOBOA, KOTOPHIK MOMET COCTABJIATHCA M3 DPACTPYCHHX HAR
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$hIaHNeBHIX TYyTYBHEIX, U3 Meae3HHIX (IaHNeBBHIX CBADHBIX, H3 MejesHEx Myd-
TOBHIX IEJHHOTAHYTHIX (ra30BHIX), HIH HaKOHEL M3 JEeNe3HBIX TPYO, COeNUHsIe-
MBIX TP IIOMOIH aBTOTeHHOM HAH BJACKTPOCBADEH.

PacTpy6ubie coefimHeHHS TpeOyoT HPHMEHEHAHA YIJIOTHHTEJbHBIX DE3HHO-
BHIX KOjell (PHC. 14) MM TH[ATeJbHON B3adeKaHKH. XOTS pacTpyOHBIe TPYOHI
JOIOYCKAT YKIAAKY HX ¢ HeGOJBIIHME HOBOpoTaMH 0e3 (acOHHBIX JacTed H
MeHEC YYBCTBHTEIBHHI K OCCNAHHMI HOKJAOK IIOX HHMH, HO YKJIAJKa H pas-
GOpKa HX MeJJIeHHBI W JOPOTH, 6iarofaps UeMy OHM IPHUMEHSIOTCS Telepb cpaB-
HMTENBHO DElKO.

Bomee pacmpocTpaHeHH B HacTOAINEe BPeMs BCACHBAWIIHe TPYOOIPOBOAHI,
cOCTOAMKe W3 JREAe3HBIX HIH YYI'VHHBIX TPy6 ¢ HAJBWERHBIMKM (DIAHIRMHA

Pesurogoe Kaavl,o

P e e A

LILLLSLLE LIS AL M T
AT LSAY.
a lleped coedunenuem mpyl 8 Tpybot coedunens
Pre 14

{puc. 15). Memay OypTHKaMH ABYX coceJHUX TPYO 3akJaAbIBacTCHd KapPTOHHAN
npoMacjicHAasd HIH DPE3HHOBAS KOIbLieBasd IPOKAAAKa, KOTOpDAsg IPH cOAIINBA-
ArE (praHmes o6pasyeT HENPOHHUAEMOe CTHIKOBOe coequmenue. CTHIRE TaKOTO
VCTPO#CTBa 061aJa10T JOCTATOYHOH IJIOTHOCTHW ¥ OBICTPO BBINONHSIOTCH.

IIpy HOpMalbHBIX II0 XHMHYECKOMY COCTaBY BOAAX IPEANOYTEHHE OT/AeTCS
sKeJe3HBIM TPyOaM, HMelOIIEM 10 CPABHEHHI0 ¢ JIYIYHHBIMH CJAeIYIOUIHEe mpe-
MMYIIECTBa: JETKOCTh, GOILUIYI0 JOILYCKAEMY CIPDOWTEIbHYD IFAHY, GIaromapH
YCMY YMCHBIIAETCS YHCJAO CTHIKOB, MEHBINYI0 XPYHOKOCTb, YTO JaeT BO3SMOMKHOCTD
KJaCTh TPyOGHl HEe TOJbKO Ha 3eMJie, HO ¥ MOHTHPOBATHL HA Becy.

HemocraTroM (IaHNEeBHX TPyOOIpPOBOKOB ABAAETCA IOTPEOHOCTH B (hacoH-
HOIX 94CTAX K KOPOTKMX BCTaBKaX I8 HPHCOeSHHEHHSA KOMOJLEB B TeX CIY-
JafX, KOIZla HETOYHOCTh DACHONOKEHHS KONOAUSB
TpeOyeT H3AMeHCHHS HAIPABIEHHS BCACHIBAIOUIETO TPY- arm
00IIPOBOIA..

Beuay sroro, a Takme AJA NOCTHIREHHA 00.1b-
nlelt ILIOTHOCTH TPYOOHPOBOAA ¥ YyCKODEHHA MOHTAMA
B HOCJeqHee BpeMsi Bee 6osee W 00Jiee YACTO IIPHME.
HAETCA COoeqUHEHHE OTIedbHBIX dJacTeit TpyOOoIIpoBOJa
IIPH IOMOIMH aBTOreHHOH H BJAEKTDPOCBAPDKH.

Jasa gyryHEBIX u ocO0eHHO /1A #eTe3HLIX TPYG pPre 15
Cephe3H0oe 3HATCHHE HMeeT ONACHOCThR KOPDO3HHU HX
HU3HYTPU KHCIOTOCOACDEANTUMHE BOJaMH. B HOZoOGHBIX CIy4adx TUPUXOLUATCS
IIPAMEHATH 3AIMUTHBIE MEPEHL.

Y1o6p He IPOH3OHING HEIDHATHBIX OODPHIBOB CTPYM BO BpeMs JedcTBHA
YCTAHOBRKY, HeOOXO0AUMO Hepell MIYCKOM B XOX HCIBITATH TPYOOIPOBOA IO JaBIe-
AVeM H, eCJIU HMeKTCA HeWCHPDABHBIC CTHIKH, IEPEAcIaTh IOCHeTHHE.

TpybonpoBoa AOMEeH YHEIAABIBATHCA ¢ HEKOTOPBIM IObeMOM (OT 1° 1000
J0 1°500, B peAKHX cJay9adax 1 250) K HAcOocy, 49ToOBl HY3BIPbKH BO31YXa,
colepRanierocA B BO/Ie UM ITONANAOINEIO depe3 OrAedbAbIe CTHIKH, MpO/ABUrA-
JUCh B OTHOM HANPABNCHWH C BOMOH W OTBOAMJMCH HAcOCOM. Hcmu Tpyba yiro-
JReHa HepPOBHO, TO B BepIIWHAX H3THG0B MOIYT 00pas30oBaThbcs BO3JAYIIHBIC MEIOKH,
HOHHMAIONIHE BEICOTY BCACHIBAHUS H yMeHbIIaoINHe KUBOE cedende Tpy6. Ilo-
BTOMY K MOpORJaJKe TPyOOHIpPOBOAA CHEAYeT OTHOCUTLCA BeChbMa BHHMATeJBHO,
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0COOEHHO B TeX CHYJYadX, KOTJa KpOMe BO3AyXa MOMRHO ORHUIATH CROIJICHHA
BBIJIeTAOINAXCA M3 BOXB PaCTBODEHHBIX B Heif I'asoB.

BeacsiBawmuii TpyOonipoBo CleAyeT pacHosaarath TaK, ITOOR BO3MOSEHO
6bLI0 NPHCOSHMHATD KOJOANE WMPOGTCHIIEM M KpATYANIIHM CIOOO0OM; TIpeN-
IIOYTHTEJAbHEE pACIONATaTh €r0 B BHJE 3aMKHYTOIO KOIDBLA, OMarofapsd deMy
HOJy9a€TcA BLIDABHEBAHME BCACHIBAHHS B DasAHIBBIX YacTIX TPYOOIPOBOMA.
KpoMe TOro OpE TakOM pacHONOMREeHHH MOMKHO B CJlydae HaTOOHOCTE IIDH IIO-
MOIIH 33ABHAEK BHIKJIOUATH ONPEIeJeHHY® YacThb Tpybomponola. llodtomy 110-
Je3HO HMeTh HA BCACHIBAIOHIEM TPYGOIPOBOANE MEeCTAMH TAKHe SaABUMKH. XOTHA
ATO H TMOBHIHAET CTOMMOCTb YCTAHOBEH H YBEIHIWBAET CONPOTHBIEHHE, 3aTO
B CIy4Yae HeOOXOAUMOCTH YCTPOUCTBA NOMONHATENb-
a b HHIX KOJTOANEB MOKHO BKJIWYUTH TAKOBBIE BO BCa-

i ! CHIBAKIUA TPYOOUPOBOA, He IpeKpalas AeHCTBHS
. | BCe#t yCcTaHOBRU. IIOCTAHOBKA 3aJBHREE 0COOEHHO

Hopxanonwit  Tpoiwan ¢ Goasue.. PEKOMCHIYETCA TOINA, KO3 MOMHO OTACATHCH He~
mpounuk saxpyzaex OMRUNAMHOCTeH, BOI3HIBAEMBIX CIORHOCTHI COCTABA
(naoxod) (x0powitl) g orpoeHHS IPYHTA, H KOTA2 HeJb3S HANEATHCS Ha

Prc. 16 HONAY® HAAERHOCTs HPENBAPATEIHHOTO PACUETA.

BopoaeM HOpH KOIbIeBOM BCacBIBAWINEM TPy6o-
IPOBO/JE, MO3BOJAIONIEM BBHIKIIYHTL HA BpPeMsd OTHeJbHBIC YIACTKH €0, MOMRHO
sapaHee M He yCTAHABJAUBATH B34OACHBIX 3a/IBUMEK, TaK Kak He COCTABHT
GOJIbIHOT0 TPY/IA YCTRHOBHTH HX II0 Mepe HAJO0GHOCTH.

Eemm pewr HAET O KDYIHOH YCTaHOBEe, TO YCTPOHCTBO KPYTOBOTO TPYGO-
HpOBOJa OJHOTO JHAMETPa OCOGEHHO IeJeCOOOPAsHO HDH JeHCTBUH HECROJBRHX
Ha00C0B, PABHOMEDHO paclpeleleHHRX 0 JHHE TPYOOLIpOBOAA.

IIp¥ KOABUEBBIX BCACHBAWIIHMX TPYGOIPOBOAAX (0COGEHHO TPH GOAbIIOH
AX JauAe WIF IPH HAJAYHH B BOJE ra30B) YCTAHOBKA BOJONOBHIREHHS O/IKHE
G6HITH CHAaOMmeHa BARYYMHACOCAMH HIM JDYTHMH BO3IYyXOYAAAETCHLHLIMH IIDH-
CIIOCOONEHAAMMA, HPHCOSTHHAEMBIMYE K BO3ZYXOLIDOBOJAM, OTBOHAIREM BOSAYX H

C J

P ——
Pac 17 Puac 18

I43H H3 MOBHIMEHHBIX TOdeK TpyOouposona. llpm mommeMax TpyOGOIpOBOAa OF
CPeXHH DACCTOAHHHE MERJYy HACOCHBIMH CTAHIIHAMH K IOcHeJHHM yI00HEE BCEro
BO3JYXOHPOBOJAK BRAIYATHL BO BCACHBAOIIANH TPYGOOPOBOL ¥ CAMHX HACOCHHX
CTAHIHHA,

O6BIKHOBEHHO BCACHIBADIMUA TPYGONPOBOL HMeeT [AuaMerp Or 100 [o
300 M. EclH H0 pacuery molygaerca GoJbiiee cedyeHHWe, TO MPHMEHAT CABOCH-
HEIH TpYGOIPOBOA, CHAOKeHHHIH OT MecTa [0 MeCTa KODOTKHMH HOIepPeTHLIME
TpyObaMH. B OTZCAbHBX cAydYasx IAHaMeTp Momer OHTH MeHee 100 xx (50 X
Iame 25 MM).

Hia mpefoXpaHeHdsl OF Pas3pyUIATEIHHOTO JeHCTBHA KHCAOT HOJE3HO HO-
KPHBAaTh TPYOH HSHYTDH YHCTHIM TYAPOHOM, Da30rPEBAEMEIM TDH NOMOIIHE Ia-
aapaolt maMubl. B BesepMwoHZle OB UpHMeHeR TakoM cIocol IOCHE TOMO, Rak
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OB1JI0 OOHAPYREHO, 9TO YiRe Jepe3 Moarofa TPyOhl B OTMeJbHBIX MCCTAX HACKBO3H
OhlJIM pa3pyHICHBl KHCIOTOM M HX OPHXOAHMIOCH CMeHATb YJaCT0K 33 YYACTKOM.
Ilocie npowsBeleHHOr0 TY/POHHPOBAHUA HBHYTPH HOBBEIX HCIpaBieHHH TpYy0O-
IpOBOJA B 0OAbMIOM 00beMe He IOTPeGOBAJIOCH.

HpHcoenunenre BCACHIBAIMUX TPYO K BCACHIBANINEMY TPYGOIPOBOLY ILpO-
H3BOUTCA OOBIKHOBEHHO IIPH MOMOIM KOJeH M TPOWHHKOB. Hcau BcachIBaw-
mas Tpy6a KOJOAIla HC HMeeT BCACHIBAINCIO KJIaNaHa HIM KOHCTPYKIHA IIO-
cleJHEr0 He TaPAHTHPYET OT OHDOHHRAHHA BO3AYyXa BO BCACHIBAOMIEHM TPYOOIpO-
BOJl B cllyJae NHOHHARCHHS YPOBHS BOJBl B KOJOANC HH/E¢ HHIRHEr0 KOHIIZ BCA-
chiBawIne# TpyOHl, BCACACTBHE 9ero MOMKeT MPOH3OUTH OOGDHB CTPYH BO BCACHI-
BalonIeM TpPyOOIpOBOAE M IIpeKpallleHHe NeHCTBHSA HOOHE3HTEONHLHOX YCTAHOBKH,
TO BEOOXOJHMO YCTAHABIHBATD HR COCAUHHTCILAOM KOJIEHe MeRAY BCACHBAL-
me# TPy6o# H BCACHIBAWIMMM TPYOOIPOBOZOM OOpATHEBIN Riamad (pHc. 1 H 20).

Hopmaabablit THI TpPOWHHKA CHYRHT OPHIHHOW W3JHIIHAX HOTEph H3-3a
AEHJABHOCTH H3MeHeHHA CTpyH. B DBesepMionle ¢ ycoexoM O6hlJI IpPHMeHEH
TPOKHEK ocoforo THma (p#c. 16, D), oramdaomElics or HOPMAJLHONO G4JAbIIAM
pagEycoM 3aKpYIVICHHA.

TOYKH 3pPeHHsd YMeHBIIeHHs COHPOTHBICHHN BO BCAacCHIBAOMEH ceTH 3a-
CAYHRHABAET OCOOONO BHAMaHHA HSTOTOBAeHHe (DACOHHBIX dYacTed aBTOTCHHOH
ceaproii. Ha pue. 17 Doraszad THH TpORHHKA, WBTOTOBJEHHBIA Ha MecTe Pabor
¢ DOMOIMBI0 ABTOPeHHOHM CcBapkH. TakHM CIOCO00M ToccTpoioObenuHenne (Cow3-
BOJICTPO#, Ha9WHAA ¢ 1931 I., B IIHPOKHX pasMepax H3TOTOBJISeT Bee (PacoHHbIe
YaCTH M IleJible CTAHXADTHHIE Y38Jbl BcAaChIBaWUIeH ¥ HAargeTaTeJbHOH CeTH yCTa-
HOBOK TNOHHMEHHES YPOBHSA TI'PYHEOBEIX BOJX. Ha pHc. 18 ImMOKasaH THI CBApHHIX
KOJIeH, A3TOTOBIAEMEIX UpI03BOJCTPOEM JJIA CBOHX IOHH3HTENbHBIX paOOT

§ 4. HACOCHI

Hacocrl, mpuMeHseMble TTPH DOHHKEHEAU TI'PYHTOBHIX BOX, MOTYT GHITH C&-
MBie Pas3HOOOGpa3HbIe® MOPIIHEBEIE, HEHTPOOCHEE, HYALCOMETDEI, BOLOCTPYHKIE,
MeMOpaHHBie # Ap. HamGoabilee pACHpPOCTPAHEHHC IOAYYHAH ILeHTPOOERHDIE
HACOCHl, TAK KaX OHYW AT PABHOMEDHOCTH X044, HE HUMEKT VIJIOTHAEMEIX Y3-
cTeH, OTIHIATCA TPOCTOTOX MOHTAXA H YXOU4 H TpeOYIOT He3HAUYHTENBHOH ILIO-
maad. BricoTa BcachiBaHWA HX OOBIYHO CcUHTaeTcd OT 5 710 7 M, HO B HEROTO-
pbIX HOBEHIIAX KOHCTPYKIHAX JOCTHTaeT 8 H JasKe 9 M; BHICOTA HATHETRHHS
MOJEET OBITH KaK yTONHO BeJHRA B TeX HOpefedaX, KOTOPHIe BO3MOJEHBI HIDH I10-
HAREHHA TPYHTOBHIX Bo. HeyHo6CTBa HMX 3aKI0YAIOTCA B 3aTPYJBHTENbHOCTH
BpHCACHIBAHKHA BOABI, AN 9er0 IPH MaJdbiX YCTAHOBKAX TpeOyercd HAUOJHeHHEe
BCEH cUCTeMBbl BOJOH, & IpH Gojdee SHATHTEALHBIX YCTAHOBKAX HeOOXOJ MM YCTa-
HOBKS, BAKYYMHACOCOB HIH BHEKTOPOB.

JIns Toro rofel yCTAHOBKA pabotatia GecrnepeCoiHO, HEOGXOOUMO COOTBEF-
CTBHE MEEILY KOJIHYICCTBOM OTKAYHBAEMOH H3 KaRIOr0 KOJMOIIE H KOAHIESCTBOM
NIPHTEKA0MeH K HeMY IpYyHTOBO# BOALL. lIpH CJAHIIEOM GOJBIIOM KOJAYecTBE
OTKa9HBaEeMOR BOABl YPOBeHb B ROJOAIE OBICTPO HOHHMRALTCHA, M KOHEN BCACHI-
BaloUie# TPYOBl MOMRET BHIWTH H3-HOA BOABI, 3aXBATHTH BO3AYX ¥ BBIZBATL 00-
PHIB CTDYHE BO Bcelf BcachBalmiel cHcreMme. HamnydmiuM CpeZcTBOM HIpPOTHB
33XBaTA. BO3AYXd ABJseTcH MOCTATOYHAS JUIHHA BeachlBawmed rtpy6el. llpu
{AMHe OoCJeqHe# OKOJIO 8—9 m YpOBEHD BOABI B KOJOLHE He MOMeT HOHU3HTDHCS
HHIS BXOJAHOI0 KOHIA TPYOH, TaK KaK BHICOTA BCACHBAHHSA He MOMKET IIPaK-
THYSCRH IPeBBHICHTH STY BEITHYHUHY.

HepeZko Ha BOKOTIOHMSHTEIBHBIX HeOOJBIIHX YCTAHOBKAX IIPH MAJOIpPO-
HATAEMOM OSYIIacMOM IDYHTe IIPOU3BOAUTENBHOCTD YCTAHOBJIEHHONO IeHTPOOER-
HOTO HACOCA -OK3BBIBAETCA UPE3MCPHOM AAS RAHHBIX yciaoBui. KEcad moaHOCTHIO
OTKPBITh HATODHYI 33BHIKKY HACOCA, TO OH OyAeT 3aXBATHIBATL B TeYeHHE
OIpeeieHHONO KOPOTKOT0 IPOMERYTRS BDEMEHH M3 BCeX BMecTe KOJOMHEeB YCTa-
HOBKH TaKOe EOIHYECTBO BOABI, KOTOPOE 34 3T0 BDEMA He YCHeBaeT NPUTCRATH
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H3 IDYHTA; B pesyabTaTe YCTaHOBRKA OyAcT paboTaTh HeDaBHOMEDHO, DBHIBRAMH,
& ypoBeHEL BOAH B KOJOMIAX HOHMUSHTCHA HACTOABKO, YTO HEJOCTATOYHO AJHEHHBIC
BCACHIBAOIIHE TpPyObl MOTYT S3aXBarbIBaTh BO3XYX, BCICACTBHE 9Yero MNOMYIATCA
OGpBIBBl CTPYH H IEepePHIBH B paGore YCcTaHOBKH. IciH dpesMepHO IpPH3AKDHITH
BAUODHVI0 3aJABHIRKY HACOCA, TO K. O. J. €I'0 PE3KO CHHMBHTCSH, OTIEr0o BOOOGIIE
Hacoc OyZeT paGoTaTh HeHOPMAJIHHO.

Bo usbemanne sTHX sABIeHHH IIpeRJIe BCero HALO CTPEMHTBHCS YCTaHOBHTH
TaKO# HAcoC, HIPOU3BOAUTENHHOCTD KOTOPOTO BOBMOKHO OJHIEE COOTBETCTBYET
[IpeirosaraeMoMy OoOIeMy Ae0HTY 0f-
CAYRUBACMOH BTHM HACOCOM YaCTH
YCTAHOBKH.

Ecar no RakuM-1u60 MpHIHHAM
3TO0 HECBO3MOMEHO, TO HEOOXOMMO IIpe-
AyCMOTDeTh IpHUCHOCOOJHeHUe And pe-
TYJIHPOBKH BOJOIGHH3HTENBHON CH-
cTeMbl. Jijad perymHpOBKH MOMRHO
IOAB30BATHCA 00XOZHEIM TPYHOHEPOBO-
IOM (IIYHTOM); KOrfla HacoC patoTaeT
HOPMAJXbHO, OOXONHHIE TPYOOHEPOBOL
BAKPBIT 3JBHAEKON; KAK TOJABKO Y-
TeM HAOKOIeHAA YPOBHA BOAB B KO-
JoAUAX 00HAPYRHBACTCA YPOSMEPHLIH
BONOOTINB, 3aJBHMKS IPEOTKPHIBAET-
Cd ¥ Ja€Th BOABLI HAYHHAET IHEDKYJIH-
POBATh B 00XOIHOM IPOBOAe (pHC. 19),
TaKk 9TO HACOC padoTaer OTIACTH <«HA
cels».

B mpaBHABHO CHDOCKTAPOBAHHOM YCTAHOBKE TS JOCTHIREHHS TpPe6yeMOH
ryOHHBl TIOHWJREHHSI YDOBHs TDYHTOBOH BOABI W3 KARIOTO ROJOANS HO.TEHO
OTKAYHBATECH He 6OJblIe TOrO KOJAYECTBA, BOJALI, KOTOPOE GOOTBETCTBYET OTIV-
CTUMON ero HPOHUSBOJHTEJbHOCTH, 8 CAeNOBATEIbHO GOJce WIK MeHee onpe:fe-
JeHHoll Tay6uHe IMOHUMCHHA YPOBHA BOJALI B HEM.

Hasg Toro 9ToObl He HOIYIHIOCH IPE3MEDHOTO IIOHHKRGHHS YDOBHSA BOJH

B KOJO0AHAX, T. €. HX IIePerpyskH, HEOOXOJAMO HAONIOJeHHE 33 DTHM YDOBHEM,
B OCOGEHHOCTH HPH pPerynanpoB-

Ke YCTAHOBKH B HaYaJbHBIH Ie-
pHOX JeMCTBHA.

B caydae meperpyskm oOrT-
NeJIbHGIX KOJOMAIEB pPacxoj H3
HUX MOKRHO YMEHBHUIHTHL YACTHYI-  Hopmasbroe
HHIM THPUKDPHIBAHHCM BAalIBHEKEK
H3 BCACHBAIIHX TpPYy06ax BJTHX
RodonameB. YeMm Gosee paBHOME-
peH TPYHT, TeM O00Jaefe MOKHO
ORHIATh DPABHOMEDHOH PaAOOTHI
BCeX KOJoAneB. DB TaKHEX cay-
9aX SaJBHERKH YV KamIOTO KO-
JIOXIa MeHee HeoOXOIUMBI M Pe-
FyJHpOBaHue PAbOThl HOHW3HTECABHON YCTAHOBKH Jerde.

Ecin macoc npuBofuTcs B ABUMKEHHE DJACKTPOMOTODOM, TO IPEIIIOYHTANOT
COCAMHCHHE ¢ HHM HacOCa HA OLHOM BaJIy.

OnHaRo 4YacTHl CJyYaH HPUMeHEeHHUS PeMeHHOH Tiepefladd W IIPH SJEKTPH-
9eCKOM TAre, 9TO OOBACHAETCH JETKOCTHI0 YCTAHOBKH HACOCOB HA JIO00€ TUCIO
oboporoB llpm gBuraTe 19X mapoBBHIX H BHYTPEHHErO TOPeHHA HpeHMYIIECTBEHHO
V/ACTpeOIAETC peMeHHasA Iepeaada.
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Ob6asareabELIME TPeGOBAHUAME, OPeABABAAEMBIME K IEHTPOOSEHFIM Ha-
cOCAM, SABAAWTCA: PaBHOMEPHOCTH X073, HPOCTOTa CMas3KH, JerKoCcTb peryiH-
POBEH, JeIKad 3aMeHSAeMOCTh dacTeH.

[l BOSMORHOCTH BEIIOUCHAA H BHKINYCHHA NeHTPOOSRHOL0 HACOCA,
a TAKMe A DPeryJWpOBaHUA ero padoTsl HeOOXOJUMO Hepell HacOCOM M Io3aJH
Her0 UMeTh 3aJBHRKH.

KpoMe Toro mMemAy HacocOM W HAINODHBIM TPYGOLIPOBOJOM HEOGXOOHMO IIO-
CTAPHTH OODATHBIX KJAllaH, TaKk KaK Oe3 Hero IpH BHe3allHOM OOpBIBE CTDYH
BOJA M3 HANOPHOrO TPYOOIPOBOAA BBINHAACH OB CTPCMHTEIBHO HA3aMd, NPOH3-
Belsd yAap BO BCACHBAKINEM TPYGOHPOBOAE, 9TO OCOGEHHEO OmACHO AJAS PAcTpVO-
HBEIX TPYy0, TAe MOMCET IPOMS0HTH pPaccTpOMCTBO cTHIKOB. Ha pme. 20 Iokazad
CXeMaTHIYCCKH OJ(MH M3 THIIOB aBTOMATHUSCKHX OODATHOLIX KJAI&HOB.

B saBucuMocTH 0T Tpe6yeMo#i BBICOTHI HONBEMa BOABl HMeHTPOOEEHLIC HA-
COCBl YCTPAHBAKTCS ONHOKOXECHBIE (OAHOCTYHeHUATHe) M MHOTOCTYIIEHYATHIE.
Hpyu monseme BoAbl Ha BBHICOTY A0 20 M XOCTATOYHEL ORAHOCTYHEHIATHIC HACOCHI.

HopmHeBhle HACOCH MPHUMEHSIOTCH I YETAHOBOK MOHWRCHAS B PeJAEHX
CIy9aaxX, TaKk Kak OHH TPe6yT 6oJiee CHORKHOIO OOCIYRHBAHHSA, JeM 5TO BO3-
MORHO Ha MecTe TOCTpOHKM. IIpOTHB HHX TaKMEe IOBOPHT JYyBCTBUTENLHOCTD HX
K YJOXOTHCHHUSAM. OTH OTDHIATENbHBIE CBOMCTBA HEJOCTATOYHO KOMIIeHCHDYIOTCA
IperMYIMECTBOM JelKOT0 HIpUCHOCO0JeHAS K KOXeGaHHSAM HAIpYysKH H CAMOCTOS-
TeJIBHOTO HpHcacHBAaHHA. IIpH MaJBIX YCTaHOBKAX K HEHOCTOSHHBIX KOJHIE-
CTBaX BOAHl IOPHIHEBHIE HACOCH MOLYyT HPDHAMEHATHCA ¢ OOJbIIAM YCIEXOM
(B YACTHOCTH INPH MAJBIX OHNBITHHIX YCTaHOBKAX).

Ilyancomerprl, MéMOpaHHbBIE HACOCHL H JPYIHe CHCTEMBl HIPUMEHAIOTCH JUNIb
B PeAKNX cJydasx ¥ 3Iech He paccmarpusaioncd. llospobrsie maHmble 0 pas-
JHYMBIX HACOCAX W BONOIONBEMHHKEAX CleXycT 6paTh H3 CHOENMUAJBHBIX CIPa-
BOYHUKOB H DYKOBOICTB.

§ 5. HAOPHBIA TPYBEOIMPOBOJ,

Hanna, pacmonomerde H KOHCTPYRIHUA HAODHOTO TPYyGOLIPOBOAZ 3aBHCAT
0T MECTHBIX YCAOBHY H B HIEPBYH 09epelb 0T MeCTOHAXOMJCHHA TOTO pesep-
Byapa WJIH JOTKA, KYJa OTBOAHTCA BOIA.

K manmoprOMy TpPYyOOLIDOBOXY He IPCHBABAACTCI TAKHX CTPOrHX TpeGoBa-
HEN, KaK K BCaCHIBAIIeMY TPYyOOIpoBOXY. M3 5KOHOMHYECKHX COO0pasKeHHH
ero JRejiaTeLbHO YCTPAHBATh BOBMOKHO KOpOYe ¥ IPH IICDBOXW BO3MOKHOCTH BEI-
NYCKATh B OTKPBITHIH JOTOK, KOTODBIX OTBOXHA ObI BOAY. B BMeIOmu#icsas BOIO-
IPpHEeMHAHUK.

Hamopumit Tpy6bompoBOJ cocTaBidercd H3 (JIaHIEBHX HJIH pPACTPYOHHIX
TPy0, WM HAKOHCI[ H3 3BEHbEB, COeAHMHAEMEIX HOCPEICTBOM aBTOPeHHOH CBApPKH.
[l yMenblieHHEs OecHONe3HOH pabOTHl HAacoca IMOTePH B HAINOPHOM TPYOOIIDO-
BOJIe IIO BOSMOMEHOCTH JOJEHLI CBOJUTHCA K MUHEMYMY. IlosToMy mpm Gomspmioi
JAWHe HANOpHOTO TPYOOUPOBOAa HAAO cTapaTbes W306eraTh pPEeSKHX Heperutos,
CY/REHH# H T. JI.

Jis ygera KOJIA9IECTBA OTKAIABACMOHN BOABI, KOTOPHIY PeKOMEHAYeTcd IMIPo-
H3BOJUTHh HPH BCIKMX YCTAHOBKAX, HA HAIOPHOM TDPYyGOIPOBOJe IReIaTeIHHO
YCTAHOBHTEL BOIOMeED.

§ 6. ABUTATEIU

Caexyoinynw HEOTHEMAEMYK UacThb BCAKOH YCTAHOBKH NOAHMKCHHS COCTA-
BAAET ABUTATEHD.

JIBUTATEHH MOLYT yno’rpeﬁmrbcﬂ pa3JndHble: JOKOMOOWJb, OHU3CIb, ras3o0-
reHEepaTOPHBIA ® T. ., HO B TeX MeCTax, Ie HpPOBOJKA SAeKTPOSHEepPIHH He CO-
OpsiReHa ¢ 60.nbrmzmn 3aTPYAHEHUAMHE H 3arpaTaMH, HaHOOJee RedaTelbHBIMH
SABJISIOTCA DJAEKTPOABHIATEH.,
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lipu BoaBeAeHHH KDYIHBIX COOpDYMEHWM SJICKTPHICCKAd HHEPrHs TpefyeTcd
He¢ TOJADBKO JJIsd NOHHRCHHA, HO M i ADYIHX Iefeli: A8 CTPOHTCJbHHNX MAaHIHH,
NJIA CTAHKOB B MACTCPCKHX H JJd OCBeUICHHS TeppHTOpHH pator. lloaromMy Ha
KDYOHBIX paboTax, rie HeT HOOAH30CTH IOCTOAHHOTO HCTOYHHEA BJEKTPHICCROH
PHEPIUH HJIH 3JAeKTPOMAIHCTPAJH, OOBIKAOBEHHO YCTDAHBAIT BpeMEHHBIE 3Je-
RTIpHYeCKHC CTaHUIHH.

He roBopa yme 0 TaRHX MNpPeAMYINECTBAX DACKTPONBHTATENCH, KAK OH-
GTPOTa IIyCKa B X0, MaJas Horpe6Has HIOINAaJAb, BHICOKAN K. [. N., OIDPATHOCTDH
HT. 0, JUid HOHARCHUA OYCHD BAKHOEe 3HaYCHWE HMeeT BOSMORHOCTDL JpolJie-
HUS YCTAaHOBKH HA KaKoe YrOXHO YHGJIO MAJbIX BaCOCHBIX eXHHHIIL.

Onmaro w3 TIOCHeTHETO He CJeNyer, 9r0o HAAO CTPEMHTHECS K YCTPOHCTBY
ROZMORHO OOJBIICT0 KOJMHIECTB3, MAJIBIX YCTRHOBOE. HKpoMme Toro 9ro HacoCH
09eHb MaJIOH NPOM3BOLUTEAbHOCTH MEHEEe DKOHOMUYIHBI M Me¢Hee UPOYHBI, CJAMMI-
KoM O0jdbInoe Jpo6GleHHe HEBBITOAHO ellle U IOTOMY, ITe OHG Tpebyer OoJiee
MHOI'OYHCJICHHEOO OGCIYKHBADINEIO IePCOHAJNA, 9TO BeleT K YHROPORAHHI II0-
HHRCHHS TIDYHTOBBIX BOZ.

Bompoc 0 B3aDacHBEIX CHIOBHIX YCT2HOBKAX SBAAETCA ONHEM H3 CAMBIX
OCTPHIX B 9SKOHOMUKC MOBHMeHHdA. HCJIM YyCTaHOBKA B34IMACHEIX HACOCOB VIR
¢raja 00A3aTeXbHOH B NpaKTHKe MOHHMRCHHN, TO YCTPOHCTBO 3allacHOM CHIOBOH
CTARIIOH elle YACTO BCTPEYaeLT HA HDAKTHKe GOJbIIMe 3aTpydHeHHdA. PaspemiuThb
BTOT BOIIPOC OAWMHAKOBO JIS BCEX CGJIYHacB HEBOSMOMKHO, HO JId BCEX YCTAHOBOK
AOJLRHO €OOMOAATL CHeAyllee IPABUAO: CCIH YCTAHOBKA Ppal0oTaeT B TaKHX
YCHOBHAX, YTO B CJIydac AJHTEHBHOTO IPEKPANEHAAd BOJOOTIHBA MOTYT IPO-
H30UTH TsMKEJBIE IOCIe/CTBHA H3-34 MOABEeMa YPORHS TPYHTOBOM BOZHL, TO HAJO
HMeTh 3AHACHBIX HCTOTHHK 9HEPrHH. KCIM HaOpuMeD YCTaHOBKZ HOJB3YeTCH
TOKOM OT OJaumainieif pJAeKTPOMArHCTPAJIH, TO HA CAYI&H IIPCKPAITEHHS TOKA,
Y CTPOHTEJHCTBA JOJAMKHA OHTH COGCTBEHHAA CHJIOBAS YCTaHORKA, KOTODAas MOIJA
OH JaTh acTh TpeCyemoif »HEpPrHH, YTOOH HOAACDEATH XOTS O HaCTHIHO BOIO-
OTJHAB J0 BO30OHOBJCHHSA HOPMAJBHLHOA DPAGOTHL

B kagecTBe 3amMacHBIX JKeJaTeNbHO HMETH TARHe HCTOYHHKH SHEDrHH, KO-
TOpBle MOZKHO OBICTPO IHYCTHTH B X0J. JTOMY TpeGosaHH®© JyTlie BCEro yAoBle-
TBOPANT HBHIATENH BHYTDEHHEr0 TODEHHA.

Wz napoBeix [BuraTclell HaHOOJee YIOOHBIM ABIAHTCS JIORCMOOCHAM.

COeJWHeHEH ¢ UeHTPOOeRHBIMA HACOCAMH OHH BBITOJHB BCJIEACTBHE
CACAYOINUX HPEHMYICCTB:

1. HoABREAOCTE.

2. CoeviBEcHAEe B OJHOM arperarTe KOTNA H M3NIMHBI [aeT YAOGCTBO OGCHY-
MHBAHUA ¥ YKOHOMEID MecTa.

3. He TpeGyeTca BRICOKOH TPYOHI, TAK KAK TATa MOKeT OBITH YCHAEHA IIPO-
AYBaHU¥EM MATHIM AN CBERHEM I14POM.

4. Tonka mnpHcoocobjieHa K PpPasHEIM poJaM TBEpROre TOUNEBA (YTOXb,
ApOBa, coJioMa, TOp®).

5. MoREO AONyCTHETH GONbIIHE TEePerpy3KH H HEAOTPY3KH.

6. ¥Y100HO H3MEHSATH 9HCJO O00DOTOB, 9TO, KaK H3BECTHO, HMEeT GOJBIHoe
3HAYCHHE A PerYAHPOBKH BOJOOTIMBA NEHTPOOCIHBIM HACOCOM.

Y10 Kacaercs ABHTATENEU BHYTPEHHETO TOpCHHA, TO TAROBHMH MOTYT OHTDH
ARA KDYIHBIX YCTaHOBOK OBICTPOXOAHBIE AW3EJNH, & NI MAJHX HACOCHHX arpe-
TaTOB — GEHSHHOBHEE U O€H30J0BHE IBHTATENH.

Tpe6oBaHHUs, KOTOpHE IPEABABAAINTCA HPY NOHHMREHWH TDYHTOBHIX BOR,
KO BCAKOrO POAA ABHIATENAM, CBOJATCH K CIeAyOLIIeMy: OBICTPoTa MyckKa, Hpo-
CTOTA yXO0Jd, HAaWMCHPIICe 3aHHMAECMO€ MIPOCTPAHCTBO, MeHbIIad JYBCTBHTC/L-
HOCThH K OTPHI@TeJLHBIM YCIOBHAM BPEMEHHHX YCTAHOBOK, BO3MOMBHOCTHL PeEry-
JHPOBKH THCAA O00POTOB, JOIYCTEMOCTL BOSMOMKHO Go0llee 3HAYHTEABHBIX HEAO-
YPY30K H Teperpv3or, HAUOGONLHIHH K. I. J. H JelKOCTh 3aMeHBl OTACHBHBIX
qacTel,
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§ 7. PACIOJIOKEHNE YCTAHOBOR NOHHAREHNA

Pacnioomenre KOMOANEB B HIaHEe 3aBHCHAT KAK OT IJiaHa OyAYyIIero coopy-
MeHHsA, TAK H OT CBOMCTB IPYHTA.

Ecax npencraBATH ceb¢c KOTAOBAH NPAMOYTOAbHOK (PODMBI ¢ TAKHMH [JH-
HaMHU CTODOH, YT0O DACIOJOMEHHBIe HO €0 HepEMeTPY KOJONNH IIpH olpe/ieseH-

Hanopuwit mpybonposoo Hacocu

|

Ocywaemar naouyaddb

Bracws
mpybonposod

lldlll,lllllll llr!jllll IllMI

L

. Wbl |
KoA00yN BRrocu
Hanopyui mpybonpasdd '

Prc. 31

HOM DACCTOIHHY MeEMAYy HHMH 00eCHedaT HJOCTATOYHYND TIYOHHY IOBHRCHHSA
YPOBHA TPYHTOBOK BOJHI B CAMOH CepeflHEe KOTJIOBAHA, TO YCTAHOBKA HPH He-
00X0AMMOit INIyOHHEe DTOHHRCHHA
3—4 M OylleT HMeTH BHJ, CXe- 77
MATHIeCKH TIpeJCTaBJIEHHBIA HA 77
puc. 21.

Ilpm Gomxee cnompoit hopme H

7

O9€Hb GONBIIAX pasMepax KOTIO- ’//
BaH3 B IJaHe TaKOe PacIOOKe- f,’///

HHE MORET He TI03BOJUTH AOCTHT-
BYTh ReJaeMOr0 MOHHREHHA B
MEHTPe KOTAOBaHa. ToT[a HpPHAET-
¢ PacHOJOMHTL YACTh KOJOLIEB
BHYTPH KOHTYD& KOTJOBaHA HJIH
CTYCTHTb KOJOAIH Ha YHaJeHHBIX
OT IeHTpa Y49acTKAX IEpPHUMETpPA.

BpegenueM qOHOATHTETIBHBIX
KOJOAWEB H YKJAATKOH BCACHBAIO-
fifAX TPYOOHpPOBOJAOB BHYTPH TiJIO-
Madd KOTJIOBAHa He TOINBKO CTec-
HAeTeA paboTa B KOTJIOBaHE, HO
H 3aTPYHHAETCA YCTPOHCTBO BO-
JIOHCIIPOHUTAOMOT0 OCHOBIHHA CD-
opy®erusa. JaEg Toro 9ro6H Bce e JOCTHIHYTH HEIPOHHKIAEeMOCTH OCHOBAHASA,
NpHMEHANT 0cobile «DOPHIKH», TPH TOMOIMH XKOTOPHIX MJOCTHIAEeTCH BOBMOR-
HOCTb 33JIcAKH OFBEDCTHH, OCTALIIHXCA B OCHOBAHHH II0CH€ BHITACKABAHHAS KO-
Joxues (puc. 22).
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Prc. 22
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Yo KacaeTcd 4YHCIa W PACIOJOMEHHS HACOCOB, TO, Kak yiKe TOBODHIOCH
BHIIle, HAZ0 CO06pasoBATHCA C HAHBBHITOJHEHMUMH YCAOBHAMU paboThl YyCTa-
HOBKH: IJisi MQJEIX YCTAHOBOK, HMEONIHX He Gojee 20 KOXOATEB, OOHIKHOBEHHO
GhHIBAeT IOCTATOYHO JBYX HACOCHHIX AarperaroB; ZAJAs YCTAHOBOK C GONBLINFM
qHCIOM KOJOMAIeB Tpe6yercsd HECKOJILKO arperaToB, PABHOMEDHO paclipefelieH-
HHIX TI0 TIEDPHMETPY BCACHIBAIIEro TPyGOTpOBOKa (WPHMEDHO OJMH arperaT Ha
10—20 KOJOUEB, HE CIATASA 3ATACHBIX).

§ 8 CTYIEHYATHE WIH JPYCHBIE YCTAHOBEHN

BricoTa BCACHIBAHHA HACOCOB IIPH HEH30CRHBIX CONDOTUBICHHAX B HUX H
B TPYGOIPOBOJAX HPAKTUIECKH HE IPEBOCXOTAT 5—7 M. [IpgEAMas BO BHHMA-
HHe BO3BHINICHHE OCH HACOCA HAJ HENOHMKeHHHIM ypOBHeM (He MeHee 0.5 X),
CONPOTHBJIEHME KOJORINA W KDYTHBHY BODOHEH [ENpeCCHH, HAL0 CUUTATDH, HTO
MOHMREHHBIH ypPOBeHb IDYHTOBOH BOXH B Cepe/iHHe KOTIOBaHA DACIONaraeTcst
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BHIIe YPOBHA BOIH B KOJOAUAX Ha 1,5—2,5 M (B 3ABHCHMOCTH OT XapaKrTepa
IPYHTA, PA3MEPOB KOTJIOBAHA, PACCTOSHHS MeRAY KOJOAUAMY, KOHCTPYKIMH H
pasMepoB TOCHeNHHX H T. [i.). '

CiaemoBaTelbHO OOHIKHOBEHHBIM CIIOCO0OM MOSRHO TIOHH3HUTH YPOBEHD
TONBKO Ha 3—> M, HO B IPAaKTHKe 4acTo Tpebyerca Goliee riyGOROe IIOHUKEHHE.
Torpa IPUXOAUTCH IO TOCTHMREHHH IIOHHMKEHHA HA 3—D5 M U OTPHIBRH IDYHTA
JI0 WOHHMKEHHOTO YPOBHSA YCTAHOBHTH HOBHIH DA KONOMIEB, PACIIONOKHTL Ha
JHe OTKPHITON BBIEMKH HOBHIHM TDPYOOIPOBOL CO CBOHMH HACOCAMH H IIDH IIO-
MOIIE HTOT0 BTOPOro psiia KOJIOJAUEB NOHUSHTH elie Ha 3—05 M.
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Taro#t cnoco0 DOHHMKEHHUS HABLIBACTCH CTYNeHYATHIM HJIM JAPYCHBIM, & BCSK
YCTAHOBKZ COOTBETCTBEHHO YHCHY pAN0B KOJXOAIEB HA3LIBaeTCA ABYX-, TpeX-, 9e-
TpeXdApyCHOH u T. 4. Ha pHe. 23 mpencraBieHa JAuad IIpUMepa YeTHIpeXspycHAA
YCTaQHOBKA.

3a/ada BCeX BePXHUX CTyIeHeH COCTOMT B IOHMIMeHUH YPOBHA IPYHTOBOH
BOABI O TOU OTMETKH, Ha KOTOPOH pACIIOiaralTcs 3aTeM YCThA KOJOAUEBR Cle-
Iyomed HURHeH CTyNeHH. 3ajaya caMOH HHMEHeN CTYIeHH COCTOMT B JJIH-
TEIHHOM IIO/IePHUBAHUN YPOBHA Ha TpelOyeMoH A OKOHYaHHA BJeX He00Xo-
JUMEBIX CTPOHTeJLHBEIX pPaloT BHICOTE.

B BepxHHX CTYIIEHAX 9aCTO He YCTPAMBAWT KOJOANeB 110 BCeR mepuepHR
CTPOAIIEIOCA COOPYREeHHS W He IPOKJALIBAIT 3aMEKHYTOT0 KOJBIEBOIO BCACHI-
BalOMeYo TPyGONpOBO/a, HO CaMasd HHMRHAA CTYNeHL B OOJNBOIMHCTRE CIlIydaes
COCTOMT H3 IIOJIHOTO KOJBI3 ROJOANEB H BCACHIBAIOWIEre TPYOOIPOBOIA.

Bo MHOrEX ciydJadx mocle IIyCKa B X0 HUMRHEIO Spyca OKa3blBaeTcd BG3-
MOMKHBIM BH KJIOYIHUTHL U3 HJeHcTBHA BEepDXHHUH Apyc, HO pas-
6 0 pKa BEPXHHX ApYycOB (BCiael 38 YCTAHOBKOM HHUMKHUX) HHUKOLNA He IReJa-
TeJbHA, TAK KaRK IOJ HX 3a0MTON NPHXOMHTCS IIPOHM3BOAHTDL Da3GOpPKy HHMKHUX
ApYycoB ycranOBKH. B Tex ciaydJadx, KOIZa TPYHT He IIpe/ICTABIAET COBEpIIEHHO
OTHOPDOAHOH CBepxXy JOHH3Y IeCYaHOH Macchl, a IepecirauBaercd Gojiee WIH
MeHee MOUIHEIME BOZOYIIODaMU, TOTJa COBEPIIEHHO HEBOSMOMHO OOOHTHCH 0e3
OHOBPeMeHHOM pafOoTH BeDXHHX H HURHHX CcTynreHell. Hakomern 6amsocTh OT-
KDPBITHIX BOJOEMOB MOMKET CZeJIaTh COBEePIIEHHC HEBOBMORHHIM [a’Ke BpeMeHHOE
BLIRJIIOYEHHe BEPXHHUX ApycOB, He TOBOPA yike 0 pasGOpKe UX.

Boo6mie NpOW3BOACTReHHHHN TIAH IOHUMREHWA I'PYHTOBHX BOJA, B KamRIOM
OTIeNHHOM CIy9ae 3aBHCHT OT cilocoba U IIaHa OCHOBHBIX CTPOMTEJBHBIX pa-
OOT; TI03TOMY H pedleHHe BOIIpOCcA O MOpAJKe YCTPOUCTBa, MCIOJIL30BAHAA U Pa3-
OOpDKH TOH HJHM HHOH CTYNEHH He MOMKeT OHITH OJJHHAKOBC JUIA BCEX CJHYy4YaeB.

Jpycer, 00OpyZOBAHHbIE NOJHHIM 3aMEHYTHIM KOIBIOM MarHCTPAILHOTO
BCACHIBalOUIEero TPyOOIpOBOAA, KaMmIbIH CO CBOUMH OTAENbHEIMH HACOCHBIMHA
YCTAHOBKAMH, DAaCHOJIOMEHHLIMU TaKKe CTYIeHAMH OJHAa HHMRe IpyroH, ¢ or-
JeNbHLIMH HAIIOPDHBIMH TPYOGOIIPOBOJAMM — BCe 9TO TpeGyeT OOJABLIOTO KOJHYe-
CTBA TIpeJMeToB 000DYI0BaHHA W MAamHUH. KCad OB OCTABIATH HA MecTe BCe CTY-
IleHH A0 KOHHA pabor, TO AOCTHTAJNAcCh OBl TONHAg O00ECIeYeHHOCTH IIOCTPOUKU:
B CJydYae OCTAHOBKHM OZHOYO Apyca OMURAHMHYN K HeMy BHIIEPACIONOREHHBIN,
ROTOPHIM IIpH OJArONPUATHHIX OOCTOATEABCTBAX OCTaBaJIcd Obl 6Ge3 HeHCTBHA,
HeMeJJIeHHO MOMeT OBITH IIYHIEH B XOZ.

OnHaK0 BHICOKAA CTOMMOCTB GONBIMOIO0 4YHCHAA IPEAMETOR O0ODYHOBaHHUAI,
OypOBHIX M MOHTAKHBIX paloT, a TaKe BHAUHTEIBHOe U Ja¥Kes B H3BeCTHHIX
CAy4asix HeJONyCTHMOE CTECHeHHe palb0odero IIPOCTPAHCTBA 3acCTABAAIT HPH-
MCHATH T€ WJH HHBIe IIPHEMBbI, BeJylIHe K yAeHICBICHHI H YMEHBLIICHHI IPo-
MO3QKOCTH MHOTOSAPYCHBIX YCTAHOBOK IIOHUSREHUS.

K gdcny TakHX IpHeMOB OTHOCHTCH:

1) KOMOMHAIUA OTKPHITOFO BOAOOTIAHRBA, ¢ IOHWMKEHHeM IPYHTOBBIX BOJ;

2) HEHOJHOE BHINOJHEHHE BEPXHUX APYCOB:

3) NpPOJOJILHEIE APYCHI;

4) «CTyIIleHH B cefe».

OmyE w3 mpuMepOB KOMOMHAIMU OTEPHITOIO BOAOOTJIHBA C IIOHHMEHHEM
YDPOBHH IPYHTOBHIX BOA HpPeACTaBJieH HA PHC. 24, #@3o0pamaionieM B O0IIUX dep-
TaX YCTAHOBKY IIOHHMKEHUS TIpH HocTpoiike muioza Hpomcmanc (Kruisschans)
BOIE3N AHTBepIICHA.

SHech YPOBEHDL IDYHTOBHX BOA OBIJI NOHHMEH IDH IIOMOIIH OTKDHITOTO
ROMOOTIHBA HA 13 M, IocJe 9ero TONBKO OBbINIO IPUMEHEHO IIOHUIMKeHHe IpyHTO-
BHIX BOJ IIpDH JIOMOIIH Tpy0JaThiX KOJIOAIEB. Tako# mIpHeM BO3MOMEH TOIJA,
KOTJa TPYHT AOIYCKaeT XKpyThie OTKOCH KOTJOBAHA H KOI'AA IOGIU30CTH HeT
CTPOEHHH.
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IIpuMepOM HEIONHOMO BHIOJNHEHHUS BEPXHAX ADYCOB MOMKeT CIyRHTDL IIO-
HHKeHWE YPOBHA IPYHTOBHIX BOJl IIpu mocTpoiike murosa B Sodertaje (IlIsenms),
Il¢ BepXHHE APYCH OBLIH YCTPOSHH TONHRO Ha dacTd IUomaltd. CxeMaTHIeCKH
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Ha DHC. 25 H300pAMEHa NPUHATASI TaM CHCTeMa pador. 110X SaIgETON NOHHIKE-
HHA IEPBOTO H BTOPOrO ApycoB OBLIA OCYIIEHS JieBadA 9aCTh ROTIOBaHA H TOJDHKO
TPeTHH APYC, HAYATHIH B HTOH JACTH ROTIOBaHA, GHLI BLIIONHEH B BH/C 34MEHY-
TO'0 XKOJblia. PasBHTHE

Naax KOJbO2 IO BCJIE 32

— / A OTPHIBKOA TIDyHTa 9KC-

KaBATOPOM, IPOJBHUTAB-
HAMGH CJeBa HAHDABO
16 AHY KOTJOBAHA.
«IIpoxonvunie Apy-
Cbl» OHJAH NPHMEHEeHb!
eme B 1892 r. E. Ilpms-
“ meM.
hN Cmoco6 stor  3a-
- - RIANIAETCHd B TOM, 9TO
Pa3spe3 no A-B CHAYaJa IO, 3alTHTOH
1 IePBOIO APYCa IPOAIEO-

3

- p — i .ya /f"--'"- 'ILH‘I.GH I H PpyHTa
- -

el Wt it BUEE SR S Sl Ha OIIpeNeJeHHOM yIa.CT-
NYY YV Y Y ke (pHc. 26) CocefBHH

YYACTOK HECKOJBRO OCY-
Prc. 25 maeTcs IOJ HAeHcTBHEM

VCTAHOBRA HOHH/KeHUA
mepBOro YJIacCTK3, YTO IIO3BOJSET Ha BTOPOM YYaCTREe IPOUSBECTH OTPHIBRY
A0 Goje¢ HHESKOH OTMETKH U0 CPABHEGHHI ¢ OTMeTREOH TPYOOIIpOBOJA IIep-
Bory sApyca Ilo mocTHMeHWH Ha BTOPOM YYaCTREe HSBECTHOI'O IIOHHREHU
ypOBAEd  IDYHTOBHIX BOA I[IPORJQANEIBACTCA  BCACEHBAMHKR  TPYyGOIPOBOTY

42

o
o
i
ol
.
]
o
{
1
d
)
L}

[]
LY

|
-

I

s .

g ——————— T ——




BTOPOTO y49acTEa, pacloNaraeMbld HuKe TpyOooNpoOBOJa IepBOTO Y9ACTK4
{ycTyiioM)
Ilpx nme#CTBUE BTOPOrO SApyca YPOBEHL BOJBI OIYCKAETCA elle HUKe, TIPH-
YeM He TOABKO HA BTOPOM YYacTRe, HO TaRMe Ha TepBOM U TpeThbeM OTpHIBKA
TOrja IIPOAONIMKAETCA HA BceX TPeX yJyacTKaX. Torza Ha TperbeM YJacTKe YKJa-
JbIBaeTCS TPYGOIPOBOR HUSEe TPYSOUPOBOJAA BTOPOTO YYACTRA (YCTYIOM) M T 1
OTOT C©moco6 ¢ HAHOOJBNIMM YCIIEXOM IIDAMEHSETCS IIPH XOpomo IPOHH-
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Pre. 26

AEMOM FPYHTe H HARJOHHOM (B IPOJOALHOM HAJDABICHHH) NIPOSKTHOM [HE
BHEMKH, IOCTEIIeHHO paspabaTHBaEMoli B IPOAOAHPHOM HANDABIEHHH (HalnpAMED
KAHAJA3AIAA, MOTPONONHTEH, CYAOXOANNH Ra®ad H T. ).

Ilpe BepTHKAAPHHX CTEHKAX KOTIOBAHA AJd NIyOOKOro NOHWREHHS Ha-
mex IPHMeHEHHE CIIOCDS TaKk HA3HBACMHX «CTyIeHelt B cefer.

8roT cnocob cocTomT B caeayomeMm (pmc. 27). Honomm AelaioTcd TAKOH
TJYOHHE, KOTOPaA <COOTBETCTBYET NIPOEKTHOH TJay0HHe INOHHREHHA YPOBHA
TPYHTOBHX BOJ, HO CaMO DOHHKCHUEC IIDOH3BOAHTCH
1m0 dactaM. CHa4YajJa BCACHBADIIAH TPYOOIPOBOL H
HACOCH DACIONAralTCA HAA NOHHMEHHBIM YPOBHOM | &
YPYHTOBOH BOJAH H ITPOM3BOJATCA HOHHKEHHE BTOTO
ypoBas HA 3—bH X. Bcien 3a IOHUMKEHHEEM TIPOU3BO-
JATCA OTPHIBRA KOTJIOBaHA, [IOK3 HE NOABETCA CHOB
rpyHTOBasA BoJa Toraa Ha BTOM BHICOTE YRIAMBI-
B3EeTCA HOBHIH BCaCHIBAOMHE TPYOOIPOBOA H YEODPO-
qeHHbIe CBEPXY BCACEHIBAINHE TPYOH HPUCOSNHHA-
TCI K 9TOMY HOBOMY TPYGOTPOBOZY. Bepxmm# Tpy- { o ypepsod
OompoBol, pasfupaercad H TPYOH e€ro MAYT HA JaNb- ’

HefllOyl0 VRJaZKY TPyGOmpOBOZa BTOpOro Apyca. 1o
JOCTHReHMH HOBOH IIyOMAH NOHEMEHHA NOCTYHAKT
TAKHEM Re 00DaA30M ITOT CIOCO0 HaeT BO3MOSKHOCTH
MeHee 3arpoOMORIATh KOTJIOBAH, YeM OOBIKHOBEHHOC
APYCHOe NOHAMEHUE, YMeHLOIAET ODHMK IIOTOHAMK
OyDeHUd, COKpamaeT KOAHIECTBO ONHOBPEMEHHO 3a-
HATOTO O0ODYIOBaHUA W MAIOKH, HO TpeCyer OdYeHb
XOPOMIEr0 HAJX30pS H OBICTPOTH NEPeRJNYCHAA KO- Pae. 27
JOANSE HA HOBEIR TPyGOLNPOBOX,

B ofydae BHe3amHOro mpeKpamieHHsA AeHCTBHSA HACOCHOM YCTAHOBKH HIH
YCHIeHHOTO HDHTOKS BOALE BO BpeMsS JOmZel, IPOpHBA BOJBI U8 COCEXHEIO
BOJI0EMa H T H. HTOT CHOCO0 COUPAREH ¢ OHACHOCTHI HOBPEKAEHHA KOTIOBAHA
K (OCE/HHX COOP¥#SHHM, TAK KAK HeT BeDXHHX APYCcOB, ROTOpble MOIMHM ObLI ITpH-
HATHh Ha ce0d X0Th YacTh PabOTH BHBEJASHHONO W3 CTPOS HAA HEJZOCTATOYHO
MOTIHOr0 HHEKHEro apyca. OcoleHHO Ooapiloe 3HaYeHHE 5TO HMeeT HPH HAIop-
HRIX BOJaX, Tak KaK IPH OCTAHOBKE BOJOOTAHBA ITOYTH MTHOBEHHO BOCCTAHABIIH-
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BAETCA eCTeCTBeHHHHU HAmop, IlosToMy mpH IpHMeHeHHH «CTyleHe# B cefe» He
T(JIBKO TpefyeTcs OCOGEHHQ CTpPOrHH HaA30p, HO H HOCTATOYHO OOJBINOH 3amac

BOJAOOTJHUBHEIX CPECTB.
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KOJOAIEeB K ITOCHeJHHEM IIDHTEKAeT BOAA H3 TeX HHRHHX CJI0OEB, B OCyHIeHHH
KOTOPH X IIOABIACTCI HeOOXOAHEMOCTh TOMABKO IO JOCTHREHUH JOCTATOTHO O0JIb-
Mol rIyOHHE KoTidoBaHA TarkuMm 006pas3oM Grarofiapd 6oAbHION IMNIyOHHe KOJOXA-
HeB  VBeIMIHBAKTCH HEIPOM3BOAMTEJILHO SKCII0aTamHOHHbe pacxonsl. Jas

YCTPaHeHHSI B3TOr0 HejgocTaTKka dupmoRt Siemensbauunion
44
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AWCK, TepMETHIECKH OTAEXJIODIHA BepXHee pafodee IPOCTPAHCTBO KOJOANA OT
HHMCHEro, KOTOpPOe BpeMeHHO Ges/eHCTByeT. JTOT AHCK OMYCKaeTcAd B KOJOZEL,
BMeCTe ¢ BecachiBaomled Tpytoi Ilpu mepekniYeHmH KOJNOANEB HA TPYGOIPOBOX
CHeAYIOHIEro HUMKHEro fApyca IUCKE BMECTe C BCACHIBalomled TpyOOH IIepeABH
raercAd HuUme (puc 28).

[Ipumep HPAKTHYIECROTO INPHUMEHEHHSA «CTyHeHeH B ceGe» cxeMaTHIeCKH
peICTABJiCH Ha pHC. 29.

Ilpu ycrpo#cTBe IOJNHHIX CTYIEHUYATHX YCTAHOBOK 9YacT0 IPHMEHAIOT
¢ TeAbld SKOHOMHH paGoTH HACOCOB CU(OHHOS BKJIWNYEHHE ROJOAIEB BePXHETO
apyca B TpyOoIpoBojX HUMEHere Iipy 5TOM 0IHAKO HE peRKOMeHIyerca yOHparh
HACOC BepXHEro fApyca, YTOOH He HNOABEPraTh KOTJIOBAH OIMACHOCTH BaTOIICHHSA
B caydae OTKAa3a HUKRHEro Apyca UJAH YCHICHHOr0 IIPHTOKA BOJABl BO BpeMd
JUBHA U T. I

CxeMa cH(OHHOrO BKAWYEHUA IpeACTaBlieHa Ha puc 30.

§ 9 YIAXEHHIE BO3IYXA

Hna mycka B Xon (sapakanums) CHPOHA H IEHTPOOEHMHEIX HACOCOB HE0H-
XOJHMO IIpesRAe BCero COBepIIeHHO Y/JaJHTh U3 HUX BO3AYX.

Y najieHde BosOyxa #3 CH(OHOB H BCACHBAIIIHX TPYOOIPOBOAOB HE3HATH-
TEeJbHOR JJIVHEI B MAJOF0 ZUaMeTpa MOMHEO IPOH3BECTH IOCPEICTBOM HAIIOJIHE-
HHUA MX BOAOK HpU BAKPHITHIX KJallafiaX ¥ 3a]BHMKKAX H IPH OTKPHITOM BO3-
JYIIHOM KpaHe B BepluHe cCH(OHA HIM — COOTBSTCTBEHHO — B CcaMOM Bepxmel
TOYKe KOpIyCa MeHTPOOesKHOro Hacoca

Ilpz sTOM 1O Mepe 3aNOdHEeHHS TPYOOIPOBOJA BOJOH BOBAYX BHITECHSETCH
B CAMY[) BLICOKYI TOUKY M OTTyZa BHIIYCKEaeTCA 4depe3 OTBEPCTHE ¢ OTKPBITHIM
kpaHOM llocie 3amonHeEns BOJAOH BOBAYIMHBEIX KpaH 3aKpHIBAETCA U CHA(POH HIH
OEeHTPOOEIRHEIN HACOC HYCKaeTcd B XOJ.

3allodHeHHEe BOJOW IPOH3BOZHUTCA IIPH IIOMOIIH CIEHHAJIBHOT0 HACOCA HIH
W3 BOJIONIIPOBOANON CeTH HJIM HAROHEI ¥3 HArHeTaTeIbHOr0 TPYOOIPOBOAR Ha-
coca 4depe3 O0XOXHHH TPYOOIPOBOA TIPH 3aKPHTOH HANOPHOH B3aJBHIKKE M OTKDH
TOH 3aJBHEKe Ha O0XOJHOM TpyGoipoBoie (pHC. 19).

Iiey,Jo6cTBO Takoro cmocofa yiaJeHHS BO3LYyXA 3aKI0YAETCS B HeH30esR-
HNCTH BCACHIBAIIIHNX KIANAHOB BO BCeX KOJOANAX H 3aJBUMKKH B HHCXOLAIIEM
RoJieHe CH(OHA, 9TO BPEJHO OTpasRaeTcd HA BHICOTe BcacHIBaHHA llpw GOaBUIAX
BOJONMOHURATEIBHEIX YCTAHOBEAX C OOJBIION eMROCTBI) BCACHIBAIONIEH CHCTEMHI
TpyO rakott cmocol yaalleHHSA BO3AYXa TpeOyeT 3HAYUTEIBHOrO KOJIHISCTBA BOALI
H BpEMeHH IIPU HeH30CRHOM IepephIBe NEHCTBHS HACOCOB WM cHPOHA

IlocneRHA# HeJOCTATOK SABJHAETCA 0C000 OIMYTUTEALHBIM Oiarofapd TOMY,
9TO B IIponecce paforsl B cH(OHe UIH BO BCACHBAIIEM TPYOOIPOBOJe HAKO-
IAAeTCA BO3AYX, BHASAANIMHUACA B3 BOJHI M MOIyI{HH INIPOHHRATH depes OT-
JleibHble HEIJIOTHOCTH B CTHIKaX TpyOornposoJa Kcinw noMuMo BO3ZyXa B BOZE
AMEeNTCA enje W rashH, BHAeAAONHEeCd NPHA IOHHKEHHOM HaBJIeHUH, TO 00beM
CROIJIAVIULCS B TPYOOIPOBOAE BO3AYXa H Fa30B CTAHOBHTCA HACTOJBKO OO0J]b-
OIUM, 970 CIYSKUT OPHIHHONH OOpHIBA. CTPYH BCACHBaeMOH BOABI H CJeZl0Ba-
TeNbHO NpeKpameHud paboTsl ycTaHOBKH. [lid BOCCTAHOBIEHHS HApDYHICHHOH
paGOTHl IPHXOJHTCA CHOBA HANOJNHATDH BOJIOH TPYOOIPOBOA H BHITECHATH BO3JAYX
H rassl, T € paf0oTa YCTAHOBKH IIOHMKEHHA OyAeT HUTTH ¢ Hepe6osMU, KOTOphIe
B HEROTOPBIX CIHydadx (HAIpHMep IIpH HAIODHOM peHMe IDYHTOBOM BOZHI) MO-
I'YT OKa3aThCHd COBEPIICHHO HEJONYCTHMBIMH

IlopTOMY CEONBKO-HAGYAL KPYIHHE YCTAHOBKH BOOOHIE, 8 MeAKHE — IIPH
OTCYTCTBHH BCACHIBAODIUX RJIAINAHOB B KONOANAX NONMHBI HMETh IpHUCLIOCOGIe-
HUA AN ITePUOJHTEeCKOI0 HJIA HelpPepHIBHOTO yAaJeHHd BO3AYyXa M T430B H3
PepIMUH CH(POHOB HIHW COOTBETCTBEHHO H3 NOBHIMIEHHBIX IYHKTOB BCACHIBAK-
IIEX TPyGOmpOBOIOB (€3 NepepHiBa OTKAYRH BOAL K3 KOJOAICEB. OTH IKe OpH-
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CIIOCOONeHUA HCIOAB3YNTCI H Jid Iycka B Xof cHGoHA BHIH OeccemponBok
JCTAHOBKH C IeHTPOGERHEIMU HACOCAMH,

Ecim xoxmdecTBO BO3AyXa HE CIMIIKOM BEAHKO, TO B CHQOHHBIX YGTAHOB-
KaX MOEHO IIPUMEHHTH OeCIPepHIBHC HeHCTBYWOMIEN BO3AYXOYAaauTenb JIAHI-
Jed, CYNTHOCTh KOTOPOro 3aKJYaeTcs B CYMeHHH HUCXOHANIEr0 KONCHA cH(OHA,
Oaarozapd 9eMy CKOPOCTh ABHMEHHA BOAK B HTOM KOJeHE YBeJHIHBAETCH IO
KpaifHell Mepe BJBOe M BO/JIa YBJEKAET ¢ COGOKW LY3HPHKH BOSAyXa. UTOOH CKO-
pocTh OBINA JOCTATOYHO BeJAKA (=2 M/C6X) H NPH He0ONBIOM pacxoie BOIH,
HUCXOAAWUY KOHeN pasfielieH HA JBe TpyOH. B 3ToM ciiylae IpH GOJBIIOM Dac-
X04e BeHcTBYIT 00¢ TpYOHl, a IIpH MajoM pacxoje OZHa H3 TPYO BHKJIIIAETCH.
Jia mycra B xo7 (3apdasgaBds) 9TOI0 BOBAYXOVIAJIATENS B BEDIIAEAX B0 HH-
CXOASIINUX BeTBeH YCTpaWBAKTCA CHAOMEHHBIS KpAHAMH  BO3AYXQOTBOJHLIE
TPYGKH, IO KOTODHIM BO3JyX H IrasH HIH BHIYCKaOTCA B aTMocdepy, MAH 38-
CACHIBAIOTCA TeM HJIHM HHBIM alllapaToM JAJid OTKAYRH BO3AyXa (MADOBHIM HJIH
BOAAHBIM 9KERTOPOM, BARYYMHACOCOM)
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Pac. 31

B MaJHX yCTAHOBKAX BOJAGHOHAKEHHA IANA 3aDAFABUA CHPOHOB H IyCKa
B XO0J IEeHTPOOSKHEIX HACOCOB, a TaKEe I IDOCTOSHHOIMO OTBOHA BO3HyXa H
T230B BO BpeMsa DAGOTHl YCTAHOBKU MOSKHO IPHMEHSTH aBTOMATHYCCKHEe BO3LYXO0-
yIaJHATeJbHEBEe AlNapATH Das3fHIMBIX THIOB, ONHCaHHe KOTODHIX MOMKRHO HAHTH
BO MHOTHX TpyZax .

HauGonee HaJeHNIM 18 ITyCKA B X0 ¥ IS IOCTOAHHOTO YIRJEHHA BO3-
Ayxa H3 CH(OHA Hi¥ BCACHBAWINEro TPYGONpOBOAA JBJAeTcA BakyymHacoc. [lis
HapboJee TMPOAYKTHBHOH pPalGOTH BaKyYyMHACOCA KEAATeNbHO HNPHCOCAUHATH €ro
TIOCPeJICTBOM BOBAYXOHPOBOA2 He HEIOCPeJCTBEHHO K BCACHBALIIEMY TPYGONPO-
BOZY, @ K YCTAHOBIGHHOMY B IIOCHe[HeM INPBOODY AJIA OTIACICHEA BOSHAYXd H
Ta30B OT BOIBI, TAKOM MPHOOD CTAHOBHUTCA HE TOJBKO KeJATeIbHHM, HO H He-
0OXOMMHM IIDH TaK HASHBACMBIX «CYXHX» BaKYyMHACOCAX, T ¢. IpeJHa3Ha-
9eHHHIX TOJBKO JJS BO3AYyXa H Ia30B, HO He CMECH ITOCICHHHEX ¢ BOJOU.

BosayxooTaeiuTe bHEble yCTPOHCTBA OHIBAIOT DA3IHIHEIX KOHCTPYRIUH, HO
OCHOBHO® YacThl0 BCeX HX SBJAeTcA BO3AYIMHHIHA KOTed HIH KOJMAK, COOCIIAD-
muica BHHM3Y ¢ BOJOBCACHIBAKIIMM TPYOOIPOBOJAOM, & BBEPXY — C BOSAYXONDO-
BOJIOM, II0 KOTOpPOMY BO3LYX H TIda3Hl 33CACHIBAIOTCA BAKYYMHACOCOM.

1 a) H. H. 'em Ee B, Boxocrabxenne, A3g, 1931 r.
6) E. Prinz Hydrologie, aax 1924 r. B pyCCRHA nep

46



Ha puc. 31 mpeAcTaBieHa CcXeMa BO3AYXOOTHeJUTeAbHOM YCTAHOBEU CH-
creMbl Siemensbauunion. Ilomyesxamaa ocBo6OEISHHID OT BO3AyXa BOJAR ITOTIA-
JaeT B BO3OAYIMIHHN KOTEN, B KOTOPOM MeJKHe IO/NBHIRHLIC IIY3LIPHKH BO3AYXa
COeTHHAKTCS B KpYMHble X MOKHMMAITCS K KDBIIIKE, OTCIOAA OHM IIOIAJal0T
qepes TpyOy BHCOTON OKOJIO 5 M B repMeTHYeCKH B3aKpHTHH CBepXy pesep-
Byap OcyLIeHHOro BosAyxa. IlysrpbKM Bo3lyXa M rasa, KOTOphle NP JBHIEe-
HHO 110 BEPTHKANBLHOI Tpyle Y&CTHYHO OCBOCORIAITCSA OT BOJH, B BEPXHEM
pesepByape OKOHYATEIbHO OCYLIATCA H OTCHIA JIOCTYIAT II0 BO3AYXOHpO-
BOAYy B BakyymMHacoc. Ha pmc. 32 mpeicrtaBieH (POTOCHAMOK OITHCAHHOH BO3-
JYXO0OTACHHTeALEOH YCTAHOBKY NpPH HOHKREHHH VPOBHA IDYHTOBHIX BOJA BO
BpeMsl ImocTpoiik: mumosa B Bemenpunre (loanannusa). Hacochl na OTKaYKH
BOJbI ¥ BAKYYMHACOC HMOMEMATCA B BHIHOM HA IlepefHeM IIjaHe JepeBAHHOM

Prec. 32

3aKPBLITOM IIOMEHIEHMH, BO3AYXOOTHEJHTedb H OTXOJAIME OT HEro BO3AyXOmpo-
BOJ, BUAHB! CJeBa OT HTOr0 IOMEmeHHH.

Ecnm rpyHTOBas BOJa HE CONEDRHT Ta30B, &IPECCHBHO JclCTBYIOIHX
B COeJMHEHHH C BOIOH Ha MeTaJJ (CepHOKHCIBIX QHTHADHA, XJOp H T. IL.), H
eClN IIPM HTOM IPHMEH]ETCH BAKYYMHACOC MOKDHIH, T. €. HONYCKAWIHHK OTCa-
CHIBaHMe HeOCYIIEHHOro BO3/yXa, TO HET HaJOOHOCTH yCTaHABINBATD OUNHCAHHOE
Bbillle BO3AYXOOTHAcHNTEIBHOe YCTPOHCTBO C OCYNIHTedAeM BO3AyXa, & JIOCTATOIHO
UMETH HEBLICOKHE COOHpATENH BO3AyXa B BHIe BEPTHKAJBHBIX OTPOCTKOB TPYO
¢ 3arayloroil, B KOTOPOH HMeeTCss OTBEPCTHE [Jisi IIPHCOeTHHEeHHSI BO3AyXOHpPO-
BOJla, MO0 KOTOPOMY BO3IAYX OTCAaCHiBAETCA BAKYYMH&COCOM.

§ 10. FAYBHHHEBIE HACOCHI

Kax Hu pasHOOOpasHH cHocOObl YIPOIEHHs CTYHEHYaThIX YCTAHOBOK MO-
AHRCHHUA, IOCIelHAEE BCce e 00JaMal0T NEJBIM pAAOM OYeHb CEPBe3HBIX HemD-
CTATKOB, H3 KOTOPHIX IVIABHLIMH SBJAIOTCA CTeCHEHHE MeCTa H 60JbIoe KOJH-
9¢CTBO OGOPYAOBAHHUS.
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IlpuMereHne CTYUEHYATOr0 NMOHHSKEHHA B KOTJAOBAHAX C BEPTHRAJLHBIMHU
CTeHKAMH ¥3-33, TECHOTHI CTAHOBHTCS WHOIZA COBEDPIIEHHO HEBO3MOMHEIM. KHire
GoJiee TAMKEJHEe YCAOBHA Ui CTYHeHYATOr0 NMOHMIREHHS CO3JAITCSI IIPU BCAKOYO
pofa yrayOHTeJBHHIX paboTax MoJ CYHIECTBYRDIHMH COODYMHEHHAMH H 3/a-
Huamu, He MeHbmHe 3aTpyZHEHUS CO3JAI0TCA NPU HAIOPHEIX BOJOHOCHBIX
CI05X, KOrJa HaL0 CO3/ATh 3HAYUTEILHOe HOHUReHHE IHE30METPUYECKOT0 Ja-
BiAeHUA, 9TOGH BoJa He IPOPHIBAJNACH 4Yepe3 YTOHEHHYH M 0CIa0JeHHYI0 BOZO-
YIOPHYH KDPOBJAKD BOJOHOCHOTO CJOA.

B makmEx ciyd9aax npuberaldrT K INIYOOKOMY HOHHKEHHIO OJHOCTYNEHYATOro
THIA, BOSMOMHOMY 6iaroJapd NPHMEHEeHHI0 IIYOMHHLIX HacoCcOB: 1) BpaRETOB,
2) BOBOCTPYHHEIX BOAONCOJAHEMHHKOB, 3) IITAHIOBHY
MOPIIHEBHIX HACOCOB, 4) INIyOHHHBIX MEeHTPOGLRHBIX HA-
COCOB C JBUTATeNeM Haj YCThbeM KOJI0Ala, 5H) rayomH-
HEIX HACOCOB C ABHraTejeM, IOYPYKACMBIM HUMe YPOBHA
BOAKI B KOJIOAIE.

Ilogpo6roe omucaHWe BCEX STHX THIOB HACOCOB
BHIXOJUT 3a paMEH HacToAmed REAru. Jna BuGopa
TANIA U PA3MEPOB HACOCA MJAd KAMKAOr0 YaCTHOIC Ipak-
1 8,8 THIECKOr0 CaydYas IOHUSKeHUA TIDYHTOBHIX B0 HE00XO0-
Py IUMO 006pamiaTbCcsA K IIOMOUIM CIEIHaJbHEIX DPYROBOACTB
e I II0 HACOCAM W BOROIObeMHUKAM. 3JCCh e IPHUBONATCH
caMast o0o0mad CcKaTasd XapaKTeDHCTHKa BHIIellepedn-
CICHHBIX THIIOB IIIyOMHHBIX HACOCOB, MOCKOILKY HBTO He-
00X0AUMO [id BEIGOpa CaMOH CHUCTEMEBl YCTaHOBEH IIOHH-
FREHHSA TPDYHTOBBIX BOJ B 3aBHCHMOCTH OT KOHEpDEIHBIX
ycaoBuil: TpebyeMoRt r.ay6M-

HHl MOHHKEHUA YPOBHA TPYH-
TOBHIX BOJ, cHoco0a TIPHHJ3-
BOJCTBA BEMAAHBIX # TIPOUHX
CTPOHTENbHHIX pabor, HaJH-
90 B pACIOPAKEHHU CTPOH-
TeJIBCTBA TOTO UJIHM WHOLG HA-
COCHOTO OGODYAOBAHHS H HC- 51___
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1. 9pandrTH =

Prc. 33 HPHHI[HH NeHCTBUSA o p- Puc. 34 a
aura (MAMMYT-HACOCA) OCHO-
BaH Ha OODasOBAHHW IpPH CMeNIeHHH CIRATOI0 BOSAyXa ¢ BOMOH BONOBO3MYITHOM
CMeCH, YACTLHBIA Be¢ KOTOPOM MeHbINe YAEABHOTO Beca BOAHI (puc. 33).

Eciau ocTaBHTHL B CTOPOHe AMHAMHYECKHE YCHIHA, KOTODHE DASBHBAITCH
6xarofiapa MOPHIBUCTOMY JBHSKCHHI BOJOBOBIAYIMIHOM CMECH, TO BPIAGPTH MOKHO
npeAcTaBUTE B Buje U-o0pasnoit TpyORE ¢ JABYMA RUAKOCTAMH (DHC. 34 a).
PaBHOBeCHe BHIDAKRAETCA YDABHEHHEM:

hy=h"Y’,

rie h — BrIcoTa cTOMGAa BOMBI, Y — YACIBHHN Bec BOAH, A W 7' -— COOTBET-
CTBYINHE BENUIWHBEl BOAOBO3AYINHON cMmecH. Kcim mMeerTcsi OTBEPCTHe B IIpa-
BOM KOJIeHe HHEE€ YPOBHA BOAOBOSAYIIHON CMeCH, TO MIOCHeAHAA OyAeT H3JH-
BATHCA U3 9TOY0 OTBEPCTHS.

Tar ®Kak yAeJbHBHHR Bec BOKOBOSILYIIHON cMeCH ¥’ OOBIYHO COCTABIAET HE
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menee 0,5, ™0 h, == 2h, T. 6. ANA BOBMORHOCTH DPAGOTH SPAAPTA HEOGXOTHMO
pacuoioAieHne cMecHTens (pEc. 33) HUMe IWHAMHIECKOI0 YPOBHA BOAHE! B KO-
JoAne Ha TIIyOHHY He MeHee IJMYOHHH 9DTOr0 YPOBHS OTHOCUTENBHO CaMOTO
BEpXHero KOHIE BONOHOSBEMHOH TDYOH!.

Bo m36emanme e IPOPEIBA YACTH CRATOTO BO3AYXA HeIOCPEACTBEHHO de-
pes ¢T0a6 BOAE B KoJoAne 6e3 CMEIIeHHs C BOJAOH W CBASAHHOIO ¢ DTHM IIOHH-
JREHEA K. N, A. SpIHPTA KeJATEeJbHO CMECHTeJh HOIDYRATH HHMKE TUHAMWIE-
CROI0 ypOBHA GoJjiee, 9eM Ha PIYyOHHY IOCHeQHEI0 OTHOCHTECILHO BEPIIHHLI BOAO-
HOABEeMHON TPYGHL.

Ilo pasnAYHHIM IpPakKTHIeCKHM JAHHBIM HAHOOJee HROHOMHYIHAA BSaBHCH-
MOCTh MERIY BBICOTOK h HOXBeMa BOAHl OT JHHaMHIEeCRO'O YDOBHS H HaHMCHb-
mel ITyCHHON WOIpy#XeHHs cMecHTelds ((OPCYHKH) spamdTa IoA AHHAMUYE-
CRUM YpOBHEM h', a ciefoBaTeIHHO W HaMMeHbIIeH rryCmHOM XKosmoAnma H, BH-
PARANTCA CASAYOIIAMHE TaONHTIAMH.

Tadarma 1

NMamnnie rRoxupeccopuol ¢upmur Sullivan

Bricora mognema 8 15 20 25 30 35 40 45 50

hsx
Wasx......l 20 28 80 35 37 40 44 48 52
Hosxe..... 28| 4381350 |60 | 67| 1| 8¢ | 98] 102
J
Tadarnga 2
Janpme Heemea
BricoTa monpeMa

hE 8 15 30 45 60

Kex..... -1 24 39 54 67,5 T8

Hex .. .....| 8 54 84 | 11256 138

W3 cpaBreHHs 5THX TAGAHN BEAHO, YTO TIyGHHA ROTOANA [ HAMBEITOA-
HeHlIero Ae#CTBAA Hpian(ra ZOJMKHS, GHITH JJIA MAJLIX BEICOT HOMABEMa B 3 pasa
H JJjsg OOJIbIIHX BHCOT MOJbeMa B 2,5 pasa Goublie BHICOTH NOABEMa, HO HH
B KOeM CJIy9ae B¢ MeHEe ABOHHOH BEICOTH IOJDEMA.

CxaThlli BO3[YyX BHPAOATHBAGTCS KOMIPECCOPOM H I0AaeTCH Iepe3 aKKy-
MYJIATOp B cMecHTelb (dopcyHRY) 5piE(dTa IOA ONpeleleHHHM JaBIeHHEM,
COOTBETCTBYIIIEM BEICOTE IO HeMa BOJEL

Onpenenendge mOTpeOHONO KOJHYECTBA, CRITOTO BO3AyXa K1 IOIBEMA
B €/JHHVIy BPeMEHH OIpCHEeIeHHOIO KOAHYECTBA BOJH IIDH OUpefcdeHHOH BbI-
CcoTe TOTHeMa NPOH3BOAWTCA 110 TAGiaWOaM HIH SMOHpHIecKUM ¢QopMyaaM, co-
CTABJICHEHM HA OCHOBAHHH IPAKTAYECKHX HaOJO0JEeHHH.

W3 wmmmechefyomelt Tabi 3 mpEx. B. A. IlymeysmuroBa BHIELI XpH-
GIU3HTEJLHLW OTHOINeHHS O0beMa BO3AyXa IpH HOPMaJbHOM arMoc(hepHOM
JaBiaeHHEH ((¢,) B 00'beMy TMOAHHEMAEMON BOARI (Q).

Bonee moppoGHBIe JaHHBlE W CYHIECTBYOINHE SMOHpHYecKHe (OPMYIH!
3/eCh H& IPUBOLATCA H MOTYT OHThL HaHJeHH B CIENHAJHEBIX TPYAAX W cUpa-
BOYHURAX.
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Tabaurmoa 3

Bricora mognema

B X 35 | 40 | 45 50

30

5 ] 10 16 20 25

—!{11—2- (mo sarpanmd-
HEIM JaHHRM) . 1,66 21 2,52 | 2,92 | 33 | 867 | 403 | 441 5,6 6,5

Pa3sMepnl BOAOHMOABEMHON H BOBAYIIHOM TPYOG OOBIYHO DaCCIUTHIBAIOTCA
B 3aBHCHMOCTH OT TpefyeMoi MPOM3BOAHTENBHOCTH SPAMPTA, BBICOTHl LIOABHEMA,
paGoyero AaBIEeHHA KOMIIPECCOpa W CHCTeMbl apampTa. MHCXOARBIMH JaHHBIMEH
ABJIIOTCH CKOPOCTD BOZOBO3JYINHOM CMECH Y CMeCcuTeasa v, =2,5—3 M/cex H
CKOPOCTH CMeCH Y H3IRBa ¥,=—6—7 M/céx. Torla mmomaapb <CedeHHS BOLO-
TIOALEeMHON TPYOBl OyZeT OnpelelddaThcs TakK:

q+q»

Ay =
2
Vg

re ¢ — NPOUBBOJHUTEIBHOCTh BpIHQpTA B MP/CeK, @, -— ROIMIECTBO BO3AyXa
B M%/cex, onmpelelsieMoe IO SMIHMpHAYeCKMM (opMylaM mIE TabammaM (CM. Ha-
IPHAMEp OPHEHTHPOBOYHYIO TaGN. 3). Ilo BRIYHCIEHHOK ¢, HAXOAAT MONXOAAIMIEN
JUAMETD BOJONONbeMHOX TpyOHl. ImaMerp BO3LYIMIHOH TpyOH OOHIYHC B 2—
3 pasa MeHblle BOJONOIBEMHOH.

1151 ODHEHTHPOBOTHOTO NPEACTABIEHHA O NPOM3BOJHUTEILHOCTH ADARQPTOR
C pa3IMIHBIMM [JHAMETDAMH HHME HpHBeleHa TaOIHIa OOBITHHX JaHHBIX Ui

BBICOTBI [0T'beMa OKOJI0 30 M.

Tabaunoa 4

MpoH3BOXATEILHOCTH IPIAPTA HPH BHCOTE HOXHEMA 0E0AO 30 x

[Ipor3BoARTENALHOCTD
AunameTpH TPYO B MM CHCTeMH B &[cer
[IprMedanKe
Bogﬁﬁgﬁ% BOBAymHO# | mepBof BTOpO#
25 12 0,4 — 0,5 — Ileprag cACTEMA
38 19 1,3 — 1,5 —_ Bozaymuras Tpyfa pacmo-
- JomeHa PAAOM € BOJONONDB-
50 25 2,25— 3,251 15— 24| o non (pue. 33)
62 25 38 — 40 3,0— 3,6
75 32 506 — 6,0 49— 5,0 BTOPaH CHCTEM2
, ’ Boapgymuas Tpyo0a pacmo-
100 38 125 —13 63—10 | romena BHYTpH BOAODOAD-
125 38 16 —18 13 —16 eMHOA EKOHIEHTPHICCKH
150 50 23 —30 17 —24

Ornomenre oGbeMa UOTPeGHOrO BO3AYXa K O0BeMY IOZHHMAeMOH BOIBI
3aBHCHT He TOJBKO OT BBICOTHl IOABEMa BOABL, OT KOHCTPYRIWME (ODCYHKH H
JHAMETPOB BOJONONBEMHOR W BOB3XYIODHOH TpyO, HO H OT CTeUCHH HPABHJILHOCTH

SKCIACATAHHA SPIEPTA.
50.



Ecar mo ocw aGCOHCC OTIOMRHETH MACCH IIOTPEGIAEMOrO BO3JIYXa, 8 IO OCH
OpAMHAT — KOJMHYeCTBO ITONHEMAEMOH BOIBI, TO KDHBaA C¢HAdaJa OyAeT MORHH-
MaTbCA, & 3aTeM N0 JOCTH/RCHHH HW3BECTHOIO MAKCHMYMa, COOTBETCTBYIOIIETO
BepIIMHe XKDHBOH, KONHIECTBO NONHAMAEMOM BOABI HAYHHaEeT YMEeHLINATHCA
(puc. 34 6).

CremosaTenibHO IS OTKAYKH OOpelJeJeHHOIO RKOIWYECTBA BOAB MOMKHO
6LLI0 OBl OrpaHHIHTHCA MEHBIIMM W3 ABYX KOJNHMYECTB HOTPeOAdeMOrc BO3AyXa
H TeM JAOCTUTHYTH YIOBJETBODHTEJLHOTO K. IL . opiaudra. ONHaRO Ha IpakTHKE
B OOIBIIMHCTBE CAYYaEB CTPeMATCA HE CTONBKO K I[OXYYeHHI0 HAHBHITOTHEH-
[Mero K. . 4., CKROJbKO K OTRAUYKe M3 OHHOTO ROJOANA BO3SMOMRHO GOJBIIETO KO-
JRIeCTBa, BOMBI, 4TOOB! IIPH BOSMOHO MeEBHIEM KOJMHIeCTBe KOJOMHEB Jo-
6UThCA REJAEMON0 MOHAREHHA YPOBHA IDYHTOBHIX BoA. llodToMy OOHIKHOBEHHO
pacxXoAyIOT BO3/AyXa Goibloe, 3eM TpeGyeTcdad MIA HNOITYIeHHA HAHWBHITOAHEUTIETO
K. Il. 1.

Ecnp nipr MakcEMaJbHOM HOAade BOABL K. IL JI. BPIA(QTA TEODETHIECKH He
OpeBRIHAeT 37%, TO Ha NPaKTHKe OOBITHO OH He IPEBOCXOMHT 20—25%.

IpIEPTHL 06:IaKA0T MHOIAMH TEHHEIMH KAa9eCTBAMH: TPOCTOTOH YCTpOi-
CTBa H YXO0la, OTCYTCTBHUEM [BHIRYIIUXCA W TPYU[HXCA dacTell, Jerkot mPHCIIO-
COONAEMOCTHI0 K H3MEHEHHAM [Ie0HTa KOJOI-
€8, BO3MORHOCTHIO YBEJHYEHHA HW YMEHbB-
MeHEA TIyOHHBl DOHUIKeHHA YPOBHS FpYyHTO-
BOMK BOJBI B OTY[eIbHBIX MeCTax (MyTeM Haj-
Jemamel peryIapoBRE 0Ha9H BO3AyXa K CO-
OTBETCTBYOIMEM KoJoAIaM). Bwmecre ¢ TeM
SPIAPTH HMEIOT TaKRe H 3HAYUTENbHBbIE He-
JOCTATEH. BBICOKYI0 CTOHMOCTH YCTAHOBEH
(KROMIIpecCOpHAd CTAHOHSA, BO3TYXOUPOBOAHI),
HeW30eRHEIH Iepepacxols CIRATOTO BO3AyXa,
a CJeT0BaTeNbHO MAJBIH K. M. I H HAKOHeI Pre. 34 6
HEOOXOMHMOCTh IPUMEHEHHA YPe3MEpHO IY-

OOKHX CKBAJKHH, & OTCIOJA — IPEYBEJIUICHHBHN Te0HT YCTaHOBRE.

HamGonee kpymHoe HOHWMREHWe YPOBHS TPYHTOBHIX BOXI C,TIpPUMeHEHHEM
SpIHQTOB OHIIO TIPDOM3BEAEHO IO BOMHEI 1914 r. IPH NOCTPOIKe TOHHENGH TOJ
p. liopee y SAHoBENGpIOEKe (Janowitzbriicke) mw HuseanOpokre (Inselbriicke)
AIA METPONOJHTeHa B DepammEe, mpWdeM NOMyIWINCH CAGRYIOIIHe DPE3yIbTATHI:

a) K. I. J. Bcex BMecre spaudTos Roxebascd or 0,12 1o 0,20;

6) IpE B3aWMO/JeHCTBEE SpIH(PTOB W IEHTPOGERHBIX HACOCOB K. 1. . 5D-
JadToB mamax xo 0,07;

B) NpH WOHWKEHHUM YPOBHA BOAHI B KOJOANAX OT 9 Jo 12 M, CIHTaA OT
IOOBEPXHOCTE 3€MJH, IMYOHHA KOJOAUEB COCTABIANS 25 M, T. e. B 2—3 pasi
foapIme TIYOHHE! JAHAMHAYECKOTO YPOBHA.

MO 800wt

Tompebaenue cxmcam.so30yxa

Koauxwecmso nodasae

2. BogocrpylisHe BOTONONLOMHHEHR
(3 eBRTOPH)

IlppEOAO He#CTBUA BOMOCTPYHHOTO D:REeETOPa (PHC. 35) COCTOHT B TOM,
9TO0 IIPE NPOXORIACHHE HATHeTaeMoil BOANI CHH3Y BBepXx € OGOJBIION CKOPOCTHIO
d9epes cymeHdne d TPYOBl @ CO3[MaeTCs BAKYyYM, 4 BOMa H3 KOJONUA Yepe3 KOHH-
JeCEYI0 TPYOKY e 3acachIBaeTCsd, CMeIIMBAETCA C HATHETAEMON Bomoit @ BhIGpaA-
CHIBaeTCS depes TpPYGy a Ha TOBEDXHOCTD IGJ, TeM HAWODOM, KOTODBI YCTa-
HABIWBAETCH TO MHHOBEHHH BOAoK cyskenua d. Boma HarmeTaeTcsad NOPIIHEBHIM
HAH HeHTPOOeMHEBIM HACOCOM, HAXONANMMAMCA HA IIOBEPXHOCTH 3¢MJH, B HAIOD-
HEIR TpyGOmpOBOA U Aajiee BHH3 II0 BEPTHHKAJILHOH HapymHOU TpyGe b OO KO-
POOEH 1, Ile MeHSAeT HaOpaBieHHUe TEIeHUA HA HPOTHBOMOJOMHOE, YCTPCMIAETCH
BBepX 9epe3 cyXeHHe d M, CMEIIABIIHCH 31eCh ¢ OTKAYMBAaEMO ROJO/e3HOE BO-
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Zolt, IOMHEMAETCA 10 BHyTpeHHeH TpyGe o. Hamop H ., moq KOTODEIM HOAAETCH
pa6odad BoJa, B HECKOJBKO Pa3 GOIblle ‘BHICOTH HOKXBEMa, BOALI SHERTOpPOM H,

k

nprieM YeM GOablle GTHOMEHFe Paf0Tero Halopa K BHICOTe NOXbEMA —r, TOM

MeHbIIe pacxol patoded BOAHI AN IOALeMa ONPENeNeHHOTO KOAHYECCTBA BOJIHL
Ilo namubiM saBoga Heprumra (TepManus) 1 % paGodeit BOABI MOMeT HOXATH KO-

JHIE0TBO BOJbI, YEA33HHOE B TaOX. 5 .

Ta6xugrga d

Hy

—_—

H

2 3 4 6 9 112551 20 1 30 60 75 100

IToraga BOJH B 4

Koa¢pupuenT mo-
JesHoro neti-

CPBHA 1) . . .

03 |07 |10 |14 | 20 | 25 |83 |44 | 60 | 75 9,0

015 023} 025 | 023 | 0,22 | 020 0,17} 0,15 012} 0,10] 0,09

lIocmch'rBa, DWEKTOPOB 34KJIYAKNTCA B OTCYTCTBHH EKAKHX-TACO IBUEY-
IIUXCA 9aCTeH, B IIPOCTOTE KOHCTPYRIMH, MOETAMRA W YX0J2, B HAJeRHOCTH Leli-
CTBHEA JafRe OPH BOJE IPASHON, ¢ MIOM ¥ IeCKOM.

11 )

o

Pnec. 35

HenmocraTRaMu DIREKTOPOB ABISNTCE BecbMa HH3KHH
K. I. J. ¥ HeOOXOJAHMOCTb TOJICTOCTEHHHIX HAMOPHBIX TPyGO-

IPOBOAOB VI MONaYWM pabodeit BOAH (OpH GOJBITHX -Hf)

AN e HeCODA3MEPHO GONBIIOre CeJeHHA (IIPH MaJbIX —E’—").

IToaTOMy 2MREKTOPH B COBPEMCHHOM CBOSM BHIE IS CROJHRO-
HUOYAb RDPYIHBIX YCTaHOBOK IOHHMREHHSA TDYHTOBBIX BOA
IIPUMeHeHES He MONYIHIH M JafKe AJd MaJbIX YCTaHOBOK
OPAMEEADTCA B HCRIDIYATSAbHMX CAyJadX: IIpH HHESKOH
CTOMMOCTH DHEDPIHHd, IIPH KpPATKOCDOYHOCTH HEeWCTBHA B Ma-
JBIX PasMepaX YCTAHOBKH, IDH HAJHIHH Ha CTPOHTEIBCTRE
BPeMeEHO CBOOONHBIX TPY0 W HaKOHel 34, HEHMCHHEM MJIH
HEBOSMOMKHOCTHI CBOSBDEMEHHONO0 IMOJAyJIeHUS INYOHHHBIX Ha-
COCOB JADYroro THNa. ¥ HAac W3BeCTHH e4BA JU He eIuH-
CTBEHHBLIE JBa CJIyd9ad IPAMEHCHHS DHREKTOPOB B OJCHDH Ma-
JBIX TOHHSHTEJbHBIX YCTAHOBKAX, 4 HMCHHO IPH IOCTPOHKE
B 1922 . BOX03aGOpHOr0 KOJA0NHa UHMOHOBCKOH BOAORAIKH
Mockrorcro-Kasameroll mexesaolt Aopora B Mockse, rie GHIIH
YCTRHOBJeHH 12 pmeKTopoB HepTHHIa IpOH3BOJARTEILHOCTDHIO
RamIEl Jo 0,5 J&/cex Npm Hamope paGogedt BOAW 6 ar, H
tTak®e B Mockse ma ommo¥ He(OABIION ycTaHOBKE, IIPOBEICH-
HOMt uwox pyxosoacrBoM M. E. Kmoppe.

TeM He MeHee OTMPUeHHBIe BBITIE JOCTOHECTBA DIKEKTOPOB CRemanm GBI
INpHMEHeH#e KX BeChbMa MEJIATENbHHIM, €CJH OBl IyTeM YCOBEePIIEHCTBOBAHHE
EOHCTPYKIME YJAAJOCh IIOBHIGHTH WX K. I Jl. H H30eXAaTh OYeHH BHICOKHX Dabo-

YHX HAIODOB

3. NMlTaEroBHe MOPITHOBHO HACOCH

IitanroBeie NOPIIHEBHE HACOCH GHBAION: &) OLHOIOPIIHeBHI¢ HIH OXHHAD-
HOro JelcTBHA; 6) ABYXIODIIHEBAIe HIH ABOHHOIO NeHCTBHA; B) TPEXIOPIIHEBhIS
HJIA TPO¥HOI0 HeHCTBHA.

11Ipod. A. A. Cypurn, BogocuaGmenne, 3. II, max. 1932 r.
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IIItanroBbie HACOCH COCTOAT M3 .CJHeAYHIIHX OCHOBHHRIX WacTe#: mOABOI-
HOTO IIOLBECHOr0 IHUJIHHDS, TOJBECHON HArHeTaATeMbHOU TPYOHI, MITAHT H BepX-

Hero HOAHEMHOI0 MeXaHH3Ma. f

Ha HmKHeM Kogle UMIHHIPA NPOCTOrO
Je#icTBud (DHC. 36) HMeeTed OTBEPGTHE € BCA-
CHIBAINAM KJIANAHOM @, HUKe KOTODOrO PacHo-
JOREHS, BCACHIBAIOMAS TpyGa Ha BepxHeM KOH-
e NUJIHEAJAp Jpd ToMomu My(QTH b IpHCOeTA-
HAeTcd K DOABecHOM HargerarTelbEo# Tpybe c,
OKAHYIHBAIOIOeHCca HaJ YyCTbeM KOJojAma Tpoh-
HAEOM-CAJbANKOM ¢. B TmHAsHEIpe IBAReTCA
IOpIHeHh ¢ ¢ RIamamoM f K BepXHeMy KOBIY
MOPITHA NPUCOSIHHSH IITOK LOPHIHA ¢, COSIM-
HAeMBIH 34 IpelenaMd HATHHEIApPA IPH IIOMOINH
MyPTel co mnrramroit. Hlramra, cocrosmas B3
KPYT/ABIX CIJOOIHBIX HAH TPYOJATHIX TONCTO-
CTEHHHIX 3BEHHEB, COeHHHSETCA IPH IIOMOIMM
My(HTHl cO HITOKOM i JeGeqKH.

Iloxpecnada HarHeraTedbHas TpyOa COCTOHT
U3 Ta30BBIX WIH OYPOBLIX 3BeHLHEB, COCAWHsIe-
MBIX TDH TOMOMIM OGHKHOBeHHBIX HADE3HBIX
MypT BEyTpeHHHN AMaMerp NONBECHOH TpY-
661 BHIGHPAETCA HECKOJIbRO O(OJbllle BHYyTpeH-
gero JOHaMeTpd [HIUHADA JJAS BOSMOXKHO-
CTH HU3BJACYCHHA HIW YCTAHOBKH IODHEA
0e3 m3BJIeYdeHHSA IHAWHAPA K CaMOd IONBEGHOH
TpyObBI

Bepxunit moxbeMABIE MeXaHUBM (Je6eqRA)
COCTOMT W3 OCHOBHO¥ paMbl h, CaJIbHHAKOBOK
KOPOORE d, TITOKS, f, IDATYHA 7, KPABOIIHIIHOTO
MEX4HW3MS N W UPHBOOHHIX KOJIEC P.

HacocHasnr ne6ellka EMeeT HIH PeMEHHYD
neperaqy OT J000re ABUTATERA, HWIK 3y64UaTyD
OT MOTOpa, HEmOCPEACTBOHHO YCTAHOBIEHEOTO
Ha JeGelre (puc 37).

CxeMa Je#iCTBUS ONHODOPUIHEBOTO INTAH-
TOBOTO HACOCA CIeAyoIad” ROrAa IOPHeRDb oi-
HAMaercA BBepX (pwc. 36), RnamaH ero [ 3a-
KDBIT H IOJ HHM O06pa3yerca paspesBenHoe IIpo-
crpamcteo  1loj HaBienmeM cTO6a BOAHI B KO-
JOJEe BCACBIBAHIAA KJIalaH ¢ OTKDHIBAETCH
BBEPDX H BOMS TOCTyOaeT B IMHIEHAD TIOH IOps
meds [Ipr oGpaTHOM MBHMCHEH HOPIOHS BHH3
KJQIaH ero f mojx JaBICHHEM BOJIB! CHHW3Y OT-
'KpBIBaeTCA H BOMA IEPEXOJHMT B 9YaCTh IHIAH-
Apa HAJ IOPITHEM, B TO BpeMs KaK BCACHIBAIO-
IME# RJIATIAH ORA3BIBACTCH. 38RPHITHIM LOXK Ja-
BICHHEOM BOAB B IMIHHADE.

Tipm HOBOM NOABEME WOPIMHA IPOHCXONAT
CHOBa BCaenBaHWe BOALI IO/ NOPIIeHB, TOTHAR
KaKk TIOCACRH¥Y IABUT CHH3Y PBBePX Ha BOAY, Prc. 36
HAXOUAIIYIOCA HAN HHM, M BHTECHIeT ee 1o
HaTHETATe.IbHOH TPYOe Ha JHEBHY® IOBEDXHOCTD.

Tlepexox IMOpIIHS HB CaMOI0 BepXHEIO IONOKSHHSA ,IOABEMa . K HAIATY
ODYCRAHHS HW OT CAMOF0 HEMHErO IOJOMEeHHA OIMYyCKaHMA K HAGAJAY moxbheMa,
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CONPAMKEH C THIDABIMUECKHMH YIapDAMH, BHISBIBAODIAMH COTDACEHHS H X002-
BOYHbIe HANDAFEHWsA B MITAHrAX H IPHABONHOM MeXaHH3Me, YTO BPEIHO OTpa-
HAeTCS Ha NPOTHOCTH NOCIeXHMX. biarofapst TOMY 4YTO BeC IITAHT H JAPYTHX
JBHRYITHXCA vYacTel IPH Xode HODIOHS BHH3 HalpaBieH B CTOPDOHY JBHRY-
Iero ycHIdsd, & IOPHE X0JAe HOpIIHA BBEepX — IPAMO IPOTHB HEro, Tpedyercd
PasMugHAA 3aTpaTa PaGOTH IJiA NBHRCHHS IODHIHA BBEPX W BHH3, & 9TO IIpH-
BOJHT X HeDaBHOMEDPHOMY XOJXy HACO0Ca, R HOSBICHHAN CHJI HHEDIIHH, BBHI3HIBAIO-
IMUX TakK®e J00aBOYHBIE HANPAKEHHSI B

o IMTAaATaX W IPHBOAHOM MeXaHH3Me, H K CHH-
A ) N\ HEHAD K. I. [,
ﬁ'&\ X \L BTH HeJOCTATKE OCJHAGNeHH (HO He
I (S é_} LIl yCTpaHeHbI) B TITAHTOBHIX HACOCAX IBOMHOTO
\ y 1IN Ie#cTBHA, MUAHHAD KOTOPHIX (pHC. 38) HMeer
N7 T\ /&‘ﬁ\ S  BCACHBAOIIHI KJANAH ¢ H /[BA HODIHA q
‘ )\ Y § ¥ b ¢ KIauaHaM#, OTKDHIBAOIIUMHCA BBEPX,
- T ;;I—g HIToK BepXHEIO IODINHA HYCTOTEABIH, depes
2 | AN % HETO HPOXONWT INTOK HUMKHET0 TOPIIHS.
2y JeitcTBHE HAaCOCA IPOHC-
E e XOAUT CJEAVIOMAM OGDPABOM.
o) 1 i [lopman @ m b, pacnojgomeH- _anJ,, .J“L
LA/ Hble OIAH BHINIE JAPYrore,

OBHAEYTCA Gaarogapa 0cobo-
MY YCTPOMCTBY UIPHBOIHOTO
MEXaHW3Ma B IPOTHBOIOJOMR-
HBIX HAIpaBIeHUAX: OJHUH
IIOpHIeHb @ JBUKETCSA BBEPX
W BBITAJKHBAECT BOJAy B Ha-
rHeTaTeJbHY®D Tpy0y, B TO i
BpeMS KAk HIJEHHN TIOD- m
NieEb b OBHSKETCA BHHB, IIe-
penlyCcKasi BOAY H3 HHEKHeH l ‘
JaCTH IHIMHIPA B IIPOCTPAH- .
-+t~ crBo MeRJy OCOMMH JIBHMKY- ] y
IUMuECSA HOpIHAMH, Korna [
: IIOpIIeHb ¢ JAOUNeT OO BEIC- b
Mero MOJOKEHHA M IOp-
meEp b -— J0 HHBIIEro, OHH ¢ C
| MECHAKOT JBHMEHHE HA IPO- !
N TUBOLIOJOMKHOE, T. €. HOp- |
L lgoo IMeHb ¢ HAYAHAET IBHTATHCS
| BHM3, mepenycKad BOAY B
Pue. 37 BePXHIOK YaCTh IHIHHIDI, 2 Pac. 38
IOpnIeHL D JBHMKETCH BBepX.
o0pa3ys BaKyyM IIOX €000#, Oiaromaps 4YeMy BOa H3 KOJ0ANA BCACHIBAETCA
1o HOpHIEHb D,

onsecHas maTHeTATeAbHAA TPYO2 IJIA IHIHHIDA JBOWHOTO MeHCTBHA He
OTJIUYaELTCA OT TAKOM IpH NHIMHAPAaX npocroro NeictBudA. IllTamrm npm 5THX
HACOCAX JBOMHBIE: HADYHHBIE TPyOUaTHIe (OOBIIHO T'a30Bble TPYOB!) M BHYTDEH-
HHAe TOJHOTeNble. HapymHble IOTAHTH COSIHEATCA CO IITOKOM BepXHEro
TIOpMHA, & BHYTPeHHHE — CO IITOKOM HYWEHEro IOpITHA.

IIpmBonHaa mebefka (pHC. 39) HMeeT KPHBOIIMIIHHIA MeXaHH3M ¢ B BHIE
KOJeHYaToro BaJa Il NpHBeJACHUS B JBUKCHHe BHYTPEeHHHX INTAHT H HA TOM
JKe BaJIy — BHEITHWe JUCKH HIW 3y09aThie Koldeca b H ¢ ¢ HAJbIIAMH, HOCAMREH-
BHMM 1104 yIJoM 180° K RDHBOIIMIY BHYTPEHHHX IOTAHI AU TPHBEACHAA
B [ABHMEHHe HADYMHHX IOTaHr depe3 B3 OOKOBHIX IIATyHa ( H IOIEPEIHON
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TpaBepcH e ¢ HalmpapasomaMu Ilome-
pedHASA TpaBepca HMeeT CAIbLHHE f A
OPOILYyCKa IMITOKA BHYTPEHHHUX IOTAHT.

Ha puc 39 nmpencraBieHa Jefeara
Hac0Ca JBOWHOTO NEMCTBHA ¢ HENOCpel-
CTBEHEBIM IPABOLOM OT BIeRTPOMOTODA

BBuly GoabmIoft MacCh [BAKY-
IMHXCA OITAHI A BO3HHKAWIAX IIOSTOMY
SHAYATEIbHBIX CHJI HHCPIMH JHC.IO
JABOMHBIX XOAOB TOPHIHe# INTAHIOBEIX
HACOCOB OOBIKHOBEHHO HEBEJIHKO, & HMEH-
HO 20—30 B 1 MWH, H JHIOb IIpH He-
60apHION rayOHAEe KOJOAUeB MOMKET OHITH
yBeJIH9eHO A0 35—40.

braromapd onmcaHEHOMY BHIIIE B3a-
HMHO TIPOTHBOLOJORHOMY [IBHERECHHIO
IIOpIIHEH W B3aXMHOMY YPaBHOBEUIHBA-
HAO ABYX KOJOHH INTAHT ABYXOOpIIHE-
BBIX HaCOCOB K. H. M. HX BooOme 60Jb-
mie, 9eM oJmonopmueRHIX. IIpu oxHOM H
TOM IRe¢ JHCJE O0GOPOTOB pabOduero BaJa
JeGeIXH B JIMHe X073 KafAOT0 IOPINHSA
IIPOUBBOIATENLHEOCTD  ABYXIIOPIIHEBOTO
HACOCa 3HAYHTEJBbHO (O0Jbille (IIOYTH
BABOE) IPOH3BOAUTESBLHOCTH O HOIIOPII-
HEeBOTO HACOCA C TAKHM e IHAMETDOM
THIRHIDA.

Hia XapaKTepHCTHRH DasMepOB,
OpeeIbHOH BRICOTHI IOIHeMa H TPOH3-
BOJAATEIHHOCTH OJHOTMOPIIHEBBIX H JBYX-
MOPITHEBBIX HACOCOB B Tadl. 6 H 7
npuBelleHBl JaHHBIE, 32WMCTBOBAHTIHIC
H3 Karajlora, OJHO# H3 AMEPHKAHCKHAX
dhupm

IlpyBemenHsle B TAOAHLOAX JaH-
HBle, IOHATHO, He SBJIAIOTCA BCEOOIIH-
MK (pas3Jd9HBle 3aBOABI H3TOTOBISIIOT
BTH HACOCHl ¢ HECKOJIBRO HHBIMHA JaH-
HBIMH), HO JJIg pellieHds 00mero BOOpPO-
Ca 0 IpHMEHEeHHH TOTO HJIW HHOI) THIA
H pas3MepoOB HaCOCa B KAaRIOM KOHEpeET-
HOM C.Iydae 9TH JaHLble BROJHE J6CTA-
TOIHEI

W3 npHBeAeHHBLIX TaGJHN BHIHO,
9T0 ABYXIODITHEBHIE MITAHIOBEIZ HACOCHI
BHAYHTEJbHO 00Jife  pO¥3BOARTENbHBI
H HMeT Topa3dd O0JbIOYI0 BLHICOTY
moabeMa, 49eM OQHOOOpIIHEBHle IIPH
OJHAX W TeX Ke raCapATHBIX Da3MepaX.

CpapouM OTHOTOPITHEBHIE M IBYX-
IIOpITHEBEIEe HACOCH HOYTH OHHAKOBOTO
HADYRHOTO MTHAMETDA H X0Ja IIOPIOHSA.

OnHOTOpIIHEBHA — X07 IOPIOIHA
500 MM, HADYERHHNA AHaMeTp TUIAHIDS
128 MM,

515



Ta6aana 6
Hacockr oxRONOPIIHEBLIC

Paswepnl OHIHEApPA, B MM Yucao xo- Bucora |IIpomssomum- |Bec npuBonuoro
EKOB B MH- | OOABEMA | TEJIBHOCTH MEXaHH3MA,
BHYTpEeHHHHU B
Xo0J HOpIIHA Ii[u;ynaI;[eTpH H;’Ezf eP'IrI; HYTY 7 B M B afcex B %1
350 56 87 100 0,36
69 96 82 0,62
80 106 67 0,70
90 130 48 0,87
103 142 40 1,05
109 1563 30 1,35 164
132 180 30 22 2,00
500 69 96 82 0,75
80 105 67 1,00 475
93 128 b2 1,35
103 143 45 1,65
109 163 37 1,85
132 180 2b 30 2,70

Ta6aama T
HacocH ABYXIODPNIHEBLIO

PasMepH IHIHHADA B MM Yucxo Buicora |IIpoussoxu-| Bec npuBOAH.
10498 O0nbeMa | TeJbHOCTH MeXaHH3MA
XoJ DOpIIRA BHYTPORHAR | HADyRHEK ? :,KH' » B &fcex B %
P JHEAMETD JHAMeTD B
450 93 128 160 2,30
[ 118 160 127 3,70
144 154 97 6,50
166 220 60 7,30 2214
194 235 25 45 10,00
450 194 236 160 10,00
220 275 142 13,00
235 300 105 14,50
285 350 25 67 21,00 4150

JIBYXUIODIMHEBHI — X0X 450 MM, IAAMETD ITWIHHADA 128 MM.

Hpom3BOTATENHHOCT, TepBOro 1,35 J4/cex, BToporo — 2,30 J&/cex, T. e.
TOYTH BJBOe OOJBIIE.

TaruM 06pa3oM ABYXHOPIIHEBHIX HACOC TIPH OTHHAKOBOM HADYXRHOM JHae
MeTpe H BABoe GoJabIllell IIHHe NHAXHIAPA OTIHYIALTCA IIPOH3BOAHTEIbHOCTLIO,
OOUTH B 2 pa3a 6OJplMeld 0JHONOPHIHEBOTO.

Ecim mprOaBETL K 5TOMY 3HAYRTENRHO OOMee HIABHYK DaboTy [IBYX-
IIOPHIHEBOFC HACOCA, OCHafiaeHAe THAPABIHIECKHX YIapOB H DACCTPOHCTRA, HalHe-
TATeNbHBX TPYG W KJIAIAHOB, TO AJA IIyOOKHX KOJOANEB ¢ OOMBINOH BBICOTOR
IoJXbeMa, W OOTBIIHM JIeOHTOM UPeHMYINECTBO OCTAETCA 33 JBYXIODIIHEBHIM
HaCOCOM
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Taxk kax ABoMHaA MIWHA NWIMHADE ABYXIOPIIHEBOrO HACOCA IO CPABHe-
AU C OJHOIODHIHEBHIM He HMEeT OTPHIATETLHOIO 3HAYeHHd IS IIyOOKHX KO-
JOANEeB, TOIM4 KaK YBelIWdeHHMe AwaMerpa HUIWHApA, a8 CJACAOBATEIHHO ¥ KO-
O BECHbMa CYIHECTBEHHO 3aTPYAHAET H YAOPOEAeT MPOHU3BOACTBO IIOHHMKE-
HHA YPOBHA FPYHTOBBIX BOX, TO H C SKOHOMHYECKOH CTODOHHI IIpH (GOJBIIOM Ie-
0HTe HPEMMYIIECTBO OCTAeTCA 33 JABYXIODIIHEBHIM HacOCOM. B caMoM Heje, ecim
Heo0X0AuMO DOeCedUTh OTKAYKY BOLRI H3 KOJOANA B YKA3aHHOM Bblilfe KOIH-
qecTBe 2,3 J/cex, TO TPUULIOCH, O NPHUMEHUTH OJHOLUOPITHEBHHA HACOC ¢ Ha-
PYyEHbIM AuameTpoM 180 MM, Takum o6pa3soM AmaMeTp KOJOAU NPHEOLIOCH ObI
YBEJIHYATH HOYTH B 1,5 pas3a IpH 3aMeHe ABYXHOOPIIHEBOFO HACOCA OXHOIOpHIHE-
BeIM. C ZIpyroit cTODOHBI, IpH MAJOM Je6hTe KOJOANA IPEHMYINECTBO OCTAETCS
38 OZHOTIOPIIHEBBIM HACOCOM, & TP O4eHb MAJOM JebHTe (MEIKO3eDHHCTHIN BO-
NOHOCHBIH CJIo#, pa3BeNoYHad CKBASKHHS MAJOTO AUAMETPA) ABYXUIODHIHEBHIH HA-
coC OBIJ OBl COBEpPINIEHHO HENPHTOAEeH WIH MAJONDHIOJeH, TaK KAK yMeHBLINECHHE
9HCJIS XOLOB CBABAHO ¢ HEOOXOJUMOCTHIO YCTPOIICTBE IPOMEMRYTOYHOH Tepeladn
IIPHBOJHOTO MEXAHW3Ma, ¢ HEIOJMHOTOH HAUOIHEHUA IHUIWHIADPA, C TOJIKOOODA3-
HBIM HAIOJHEHHEM M OIOPORKHEHHEM CKBAIRHHLI BOJAOH H CBABAHHLIMH € BDTHM
OTPHIATEIbHBIME BIUSHAAMHA Ha HACOC, PHIBTD H T. X,

IloMmuMmo pTOTO clefyeT CUMTATBCA ¢ 00Jee CIOMRHBIM YCTPOUCTBOM ¢ 60Mb-
nie#t CTOMMOCTHLI0 NPHBOJXHOIO MeXaHHU3Ma IBYXIODIIHEBOTO HACOCA, C HeOGXOIH-
MOCTBIO 00Jiee CJOMRHOTO er0 MOHTARE M CO 3HAUWUTEJNHHO GOJLITHM BEeCOM BTOIO
MeXaHH3Ma®' NPHBOJHON MEXaHH3M ONHOHODPHIHEBOTO HACOCA IMAMETpPOM 128 mm
K XONOM mopmiHA 500 MM BeCHT 475 %2, TOTNl, KAK NDPHBOSHON MeXaHHW3M IBYX-
IOPOIHEBOIO HACOCA TOTO JKe HAPDYSRHOIO AHaMeTpa IpPH XoJ¢ IOPIIHA 450 MM
BeCHT 2214 #%2. Jlas yCTAaHOBKH TAaKOT0 TIPHBOJHOTO MeXaHW3Ma TpebyeTcs TIo-
pasnio 6omee HAAeRHHIN (PyHAAMEHT, 9eM A OZHOIIOPILHEBOIO, I BOOOIIE €r0
MOHTAJK BHAYHTENLHO CJIORHEe,

Hs npuBellerHoT0 cpaBHEHMS OJHO- M JBYXTODITHEBHIX HACOCOB BHITEKAET,
9TC B 3aBHCHMOCTH OT TOH HIH WHOX KOHKPETHOHM OGCTAHOBKHA 003 THIA MOTYyT
HalTH npuMedeHHe: IIPH MAaJBIX JeORTAX H BHICOTAX MOXLEMa IpHAETCA IIpH-
MCHATHh OJHONOPNIHEBBle, NPH GONbMHUX (CPABHHUTENBHO) NeOWTAX M BHICOTAX
NOAbEeMa — ABYXIOPITHEBHIE.

TAHTOBble HACOCHl MOTYT OLITh TAKMEE M TPeXHOPITHEBHle, 00eCHeYABAID~
mue eme GOIbIIYH IPOM3BOAHTEILHOCTD.

IIpm mocTpoitke HEROTOPHIX YYACTKOB MeTPOIOIWTEeHa B Depiamue O6blan
IPHEMEHEeHb!l ele [0 HMIEDHAJHCTHISCKOH BOWHE 1914—1918 rr. TPeXIOpIIHEe-
Bele HacocH cHcTeMbl Cumenc-Illykxepra Ho BBHAY CHIOKEOFO yCTpOHCTBa,
CAOYRHOCTH MOHTAMS M YXOH3 STU HaCOCHl IPH NOHWREHHMH YPOBHS IPYHTOBBHIX
BOJ, NaldbHelmero NMIAPOKOTO IpHMeHeHHS B ['epMAHUH He TIONYJIHJIH.

Hns ycranoBOR MOHHMReHUS YPOBHS TPYHTOBHIX BOJ 0C000 CYIECTBEHHEIM
HeJXOCTATKOM INTAHTOBBIX IIOPIIHEBBIX HACOCOB SBJdercA HeOOXOAHMOCTH YCTa-
HOBKH CJORHOIO IPHBOAHOTO MEXaHW3Ma C [BATaTeaeM HAN YCTheM KasrIon
CKBAYRHHBL. A yCTAHOBKH IIPHUBOJHOTO MeXaHH3MA TpeGyeTca YCTPOMCTBO Ha-
AeRHOTO (DYyHIAMEHTa, 00eCIeYHBAOIEI0 IOCTOGHACe TOPH3OHTAIDHOS H CTPOro
IeATPEPOBAHHOE NONOMeHHe QygraMeHTHOX IETH. Hpome Toro BBEXY 60JB-
OIOT0 KOJMH9IeCTBa HBHEKYHIAXCA 9aCcTed IPHBOJHON MCXaHW3M HONMKEHR OHLITH 3a-
MHAMEH OT NOMAA B NELIH 0C000# GyIKOM.

CaMasg cOOpDRa HACOCHOTO arperaTa H yCTAHOBKS £r'0 B CKBAYRHHE IIPeJCTa-
BAAKNT TakmEe OOJbIIoe HeyA0GCTBO B OOLITHHIX YCJOBHAX IIPOMsBOACTBA, BpeE-
MEHHOI'0 NOHHSKEeHUS YPOBHA T'DYHTOBHIX BOI.

CIofHOCTD MOHTARA H YXO0/a, JacTasd TOpya IPH HeOONBNIOM K. II. JI. SIB-
JA0TCA NPHIAMHAMY TOr'0, 9TO IOPIIHEBHIe MITAHrOBEIE HACOCH HE HMET MIHDO-
KOro yIorpe(JieHHA IpH IOHHMEHWY YPOBHA TPYHTOBEIX BOJ. JTH OTPUOATENb-
HEle CBOMCTBA [MTAHMOBBEIX HACOCOB CTANH OCOOEHHO 3AMETHH C IOABJICHHEM
HeHETPoOeRHBIX TIYGHHHBX HACOCOB ¢ IOTPYMaEeMBIM B BOAY DIEKTPOMOTODOM.
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OxHaKo cTOEMOCTH DTHX HOCJeJHHX CTOJXb BRICOKA, 8 TYBCTBHTENBHOCTH HX
K BO3JeiCcTBHIO BOAL! IIPDH COBPEMEHHBIX KOHCTPYRIMAX TAK BeJMKA, 970 IOpIH-
HeBble IMTAHTOBBIE HACOCH ellle GYAYT HAXO[HTh LPDHMEHEHHWE B IIPAKTHKE TIY-
HOKOT0 IOHWIeHHES YPOBHA FPYHTOBBIX BOJ HADSAAY C APYIHMH THIARMH IIyOHH-
HBIX HACOCOB.

IIpr mocTpoiike MOCKOBCKOTO MeTDOILIOJHTCHA OJHONODIIHeBHIe IITAHTOBBIE
HACOCHl HAILIH OYeHbh IMHPOKOe IIPAMEHEeHRe. OTOMY OJarONpPHATCTBOBAJIHE BeChbMa
MaJple NeOUTH KOJOILLEB, C OAHOM CTOPOHL!, H IDHMeHeHWe 0OJeIYeHHONO IDH-
BOAHOTO MeXaHW3Ma, JeI'KO yCTaHABIUBAEMOrO HAZ CKBARHHON K CMOHTHDOBAH-
HOI0 Ha JePEBAHHOM CTaHHHEe — C JPYTOH.

B ofmux deprax Jebefra MOCKOBCKOro Merpoctposd (puC. 40 a) HMMeeT cJxae-
Jdyolnee ycTpoicTBO. Poib KpHBOMIMIIHGIO MeXaHHM3M3 BBHINOIHAET MAHCK @
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Pre. 40 a

€ DECIHEHTPHYHO YRPEIIdeMbIM HA HEM TaJbleM J, CBOGOAHO CKOJAL3AMIHM B IO-
PH3OHTAJAbHON IMeJX TpaBepCHl ¥, KOTOpad OJarolaps HANDPABIAOIHEM CTepik-
HAM 3, CKOAB3AIEM B My(pTax %, MOKeT ¢BOOOAHO IlepeMeHiaThbCd BEePTHHEAJILHO
RBepX W BHH3, TONHMMASA W ONycKasd mMTanry nopmusd. Ha oxaoM Balxy ¢ [AH-
CKOM ¢ HAcameHO 3y04aToe KOJeco 6. ITO KOJIECO, & BMecTe ¢ HHM H JUCKE @
IMOayJai0T BpallfeHHe OT IIECTepeHKH 6, HACAREHHON Ha OOImUi BaJa ¢ 3y04YaThIM
Koxecom 2. [lociaennee MMeeT 3y0daToe CIelJeHMe ¢ IDECTepeHROH ¢, HATIYXO
HACAJREHHON HA BAJY DJIERTPOMOTODa €. I TpaBepce H IPHKpPEIIEH3 INTAHTY
Hacoca ¥, NpPOXOAANAA Yepes CalbHER NoJabmed TpyOH M, OIymieEHON
B romoZen . lloJmunHukm oO0OHX BAJOB _IEPeJATOYHBIX KOJEC, BJIEKTPo-
MOTOD B My(TH % YRpelJeHH HAa CTAHHHE, COCTABJEHHON H3 JepeBAHHHIX
OpYCKOB.

HeltcTBHe HACOCA 3aKN0IAETCA B CAeLYOHIEM.

JNEKTPOMOTOD €, Da3BHEBAOIGMA OOJBIIOE YHCIO OOOPOTOB, 3aCTaBISAET
IIpH [OMONIM IICCTEPEHEM O BpAmMAThLCA ¢ MEHBIIHM B HECKOJBKO pa3
YHECJAOM 0GOpDOTOB 3y04aToe EOJdeco 2. HacameHHas Ha o0meM Baly € IIO-
clleJHUM 3y6Jarad IHecTepeHRa 6 IPHBOAWUT B JBHIKeHme 3y069aToe KO-
Jdeco 0, Hedawimee 9YHCIO OGOPOTOB, €Ile B HECKOILKO pa3 MeHbIHee, 4eM
Roxeco a. C TakRHM 7Ke YHCIOM OOOpOTOB Bpammaercd xuck a. Ilasen » ygie-
KaeT 33 coGo#t TpaBepcy a BBepX W BHH3, IIpHYeM TpaBepca mepeMelnaer-
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cA 6e3 TOBOPOTA, ITO 00ECHEYHBALTCA
BEPTHEAJILHBIM  JIBHIReHAEM HAIpa-
BIAOIMHEX 3 B MyPTax u. a BMECTe
C TeM BO3MORHOCTB0 TI'OPE30HTAIL-
HOTO TIepeMEeINeHHsA NaJblia 4 BIOJb
mMeJu TpaBepchl 2. TpaBepca IIPH
CBOHX /TBUSRCHHAX BBEePX W BHU3 yBile-
Kaer 3a co0O¥ IOTAHTY %, 3aCTaBIAA
TO NOTHEMATHCS, TO ONYCKATBCSA LOp-
HleHb HaCcOCd W NOHABATH BOILY, BHI-
OpacChIBAEMYI0 depe3 NONbeMHYI TPY-
0y X C OTPOCTKOM, OTBOJANIEM BOXY
B BOJOOTBOAHBIN JIOTOK.
HAsMeTpbl KOmeC NOAGHPATCA
TaK, YTOOBI YHCIO MABONABIX XO/I0B
mopuLas OBLIO 20—35 B .1 MHH.
JKCHeHTPHCHTET NAJbIa JUCKA MOKET
A3MEHATBCA IYTeM HepeIBAEKHE NaJb-
[la B CUeNHAJBbHON IENH JTUCK3 H 3a-
KpeldJeHHSd eT0 B TpeOyeMoOM HOJOMme-
1Ay, 00eCleYHBAIMEM TY WIH HEYK
JUIMHY xo7ha nopmHEA (0T 20 [0
40 cx). CpaBHHETeNbHAS IIPOCTOTA
COODKH M OOCIYRUBAHUA H BO3MOIK-
HOCTb ®3TOTOBJIEHUSA B MeXaHAYECKHAX
MaCTCPCKHX CTPOHTENBLCTBA II03BOJIH-
au MeTpocTpo® IpPHMEHHTL DTy Je-
6c/Iy B O0YeHb IMIHPOKHX pasMepax.
Ha crporrenncrBe RaHada Boa-
ra — Mocksa Oblr mprMeneH B 1934 1.
OPHABOAHON MexanwsM (pHC. 400) B BH-
e MMeCTEHX TAr ¢ C ROJCHIATHIMU
pblyaraMu 0, MOCPeJCTBOM KOTOPHIX
OMUH BJIEKTPOMOTOD 6 C JebeIKol e
HPHBOAHT B IBHAEHHe AO 8 IITAH-
TOBBIX  ONHONOPINHEBHIX  HACOCOB,
VYCTRHOBJEHHBIX B KOJOAIAX O A
IMOHHKEeHHA YDOBHSA TI'DYHTOBHIX BOI.
IlprBoiEMasa B [JBRIKEHHE OT
BJIEKTPOMOTOPA JebelKa HpDH ITOMOIIH
CBOETG KPHUBOITHOHOIO  MeXaHH3Ma
Iepe/IBHraeT HONepeMeHHO B OHY H
JpYIVI0 CTODOHY TOPH30HTAJILHYI TH-
I'y, COCTaBIeHHY® W3 Ta30BBHIX TpPYO.
B onpenmeneHHBIX MecTax K TATE
IpA OOMOIH NIAPHEDA ¢ HPHCOE/IH-
HAIOTCA BepXHHe KOHNOB! KOJeHYa-
TBIX PHIYATOB IepBOTO pOAA. TOIER
OLIOPH  KOTOPHIX IMIADHUPHO IIDH-
COeIHHEHa, ¥ KOHIY i IREeJIe3HOH
TIONOCH HJIA CTepEHA, BOHTOTO B
C¢BAK 3, MPOYHO 3a0HTYI0 OKOJO COOT-
BETCTByDMIero kroxoAma. [pyroit ®o-
Hell KasRooro KOJeHJATOIO0 pHIYara
COeJHHeH INApDHHDPHO C TFOJOBKOH #
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maTyHa, APYroH KOHEN KOTODOre TaRKe WADHUPHO COeJHHEH CO IITAHIOH Ha-
coca x.

Ilpr nBAMReEHA rODH30OHTAIHLHORX TATH BIEeBO INTAHI'H H TODIIHH HACOCOB,
PACTIONIOMREBHEIE CHEBa OT JeOCHKH, OMYCKAOTCA BHU3, B 7O BpeMs KaK IITAHTR
¥ IOPIIHH HACOCOB CIPaBa OT Je(eIKH IIOJHAMARTCH BBepX. 1IpH ofpaTHOM ABH-
HeHWH TSrA (HAOPAaB0) IITAHTE H NODPIIHM COBEpIIAT OGPATHOE IBH/RCHHE.
ITpr TakoM ycTpo#cTBe HPHBONA IPOMCXONMT B3aMMHOE YPaBHOBEIIHBAHHEC INTAHT
JeBOoli M TpaBod OT JdeOeARM YacTeH YCTAHOBEH, 0Jarofaps dJeMy IOJyJaeTcs
BLIDaBHHBaHAE DPa0OTH HACOCOB H YMEHBINAITCA BpeAHBIE CHIL HECDIHH.

4. Txy6uaaHe NeATPOoGeERANe HACOCH C JABHraTeJeM HAX YCTheM RoAOAIS

H1a OTKaYKEH BOXB M3 INMIYGOKHX KOJOMNEB IDHAMEHSIOTCA HeHTPOGeRHBIC
HACOCHL € BEPTHRAJLEEIM  BaJOM, COSKHHAEMBIM IIOCPEECTROM  JAJIAHHEOTO
TPAHCMHACCHOHOTO BaJia ¢ BePTHRAJHHKIM BaJOM YCTAHOBAECHHOIO HAJ YCTHEM KO-
A0 DIEeKTpOMOTOPA (pHC. 41,0 H 6) HIH IOPU30BETAABLHOr0 INKHBY, HOAYyJdam-
INero BpamicHHe IOCPEICTBOM PEMEHHOTQ IPHBOAA OT 3JICKTPOMOTODA, HIH KaKOro-
NAGO ApPYroro ABHTaTellsl (pHC. 41, 6).

IlerTpoGeMEBI HACOC, IOJABeINcHHKH HA CBOSH HATHETATEJNLHOH Tpy6e
K CTaHHHE BJSKTPOMOTOpa HIM K XOMYTY HAJ YCTheM KOJOAA, OIYCKAaeTcA
B IOCHEIHHN HUMXE CTATHICCKOIO H J3%Ke HEeDeIKO HHXKe NUHAMHIECROTO yYPOBHA
Bofpl. Kax BHAHO W3 pHC. 41,0, TPAHCMHCCHOHHBIH BaJ IOMEINAeTCd BHYTPH
HaraeTaTeJbHOH TpPYOBl HACOCA, COSNHHAETCA BBEDXY IOCPEICTBOM JIACTHIHOHN
My(TH ¢ BaJOM MOTODPa (HIH IPOMERYTOIHONO TIPHBOXHON0 MeXaHH3Ma), BHU3Y
NOCPeNCTBOM HAPESHOH MY(TH — ¢ BAJOM HACOCa W CHAOKEH HeCKOJABKHME Ha-
NPABIADIAME HOANIANHAKAMHA (B BHIE CIMIEBBIX KOJEC), 3AWEATHIMH MeXIy
PraHDAMA HATHETATEABHOH TPYOEHL

BepruragbHEBIT TPAHCMHCCHOHHBIH BaJ COCTABIASTCA H3 OTACHBHBIX
3BEHBEB NIMHOL 2—2,5 M, COeHHAEMBIX MOCPeACTBOM HAPE3HRIX My(QT, IpoMe-
JKYTOYHBIe BeJAyIIHe INOJIIHIHHKH PAcIONaraloTcs Takme Ha 2—2,6 » JApyr ot
Apyra, Tak 9TO KajK[0e 3BeHO HMeeT CBOH IOMIIAIHUE. TpPaHCMHCCHOHHBIA Ba
IpeJCTaBIACT OTHY H3 CaMbIX YYBCTBHTEILHEIX [AeTajed HAc0oca: OH NOJMReH
OBITH JOCTATOTHO HPOYEH M BpAIMATHCA (€3 CHAJNBEOIO IPOSKAHHA, a IIOOTOMY H
MOAIIAUHAKA OOJUEHEI GHITH BO3MOKHO ©OONee SJIACTHYHBEI, & BMeCTe € TeM
TIPOIHEI, 9TOOH XOPOIIO COIPOTHBIATHCA HCTHPAHHD,

B coBpeMeHHBIX KOHCTDYRIHAX GPOH30BOE TeJO NMOAMHIHWRA BHICTHIAESTCS
BHYTPH BBICOKO BJIACTHIHOM DE3HHOH, a Ha BAaJ B IIpe/isiaaXx MOAIIHIHHKS HaLe-
BaeTcs OpOH30BaA OYRCA.

Y Hac HACOCHI BTOTC THNA GBHIIH NOJTOe BpeMA H3BECTHBI 1107 Ha3BAHWEM
Hac0CoB «Dapro», TAK KaK B PoccHE WX BIeDBBEIE HAYAJ H3TOTOBIATH (PAaHIlys-
crEl 3aBo «Papgo». Hacoch TEHmA «Papro» DPUHALIEHAT K TAK HABBIBAGMBIM
PaTHAJbHBIM HACOCAM, TAK KaX JOIATKM WX KOJeC TaK pACTOJOMEeHbl, 9TO BOIA
BBHIXOJUT H3 K0Jeca B PaJuajJbHOM HAIDABICHHH.

Hucoio HaCasREHHBIX ADYT HAJA APYLOM Ha OOmEM BAJy B B OOIIEM KOEYXe
Koliec OBIBAET JB&, TPH H (Ollee, COOTBETCTBEHHO deMy Das3iHMualorT HACOCH IBYyX-,
TpeX- H MHOTocTymeHYaThle. OTRaIABAaEMasd BOAA IIPOXOOUT IIOCHEAQBATEIHHO
¢ OJHOre KOJeca Ha Cclelyiomee, IpHobpeTad Ha RaRIOM J00aBOYHEIM HAIOP.

Yucno cTymeHed 3aBHCHT OT TpeOyeMoit BRICOTHI IOABHEMa H KOHCTPYRIHH
nacoca, B cpeEeM MOMHO CYATATH OJHY CTYIeHb H2 KasE/Ible 10—15 4 IDOTbeMa
(Irpr HacocaX ¢ HADYHRHBIM TUAMETPOM KODIyca Jo 400 i),

Craprie MOAENH HACOCOB HTOr0 THIIA HMET MOBOXBHO OOIBINON HADYMRHBIN
JAAAMETD OPHA CPaBHATENbHO HeOONBIIOH ITPOM3BONETENLHOCTH. 1I0 JAHHEIM HA-
IMKX 3aBOJOB HAMMEHbLIIHH HADYKHHEN X@maMeTp Kopmyca Hacoca 280 ,mx IpH
TPOU3BORHUTEABHOCTA 6—10 A/Cex W TpH HaMMeHbIIeM HEOOXOMHMOM JIHAMETpe /
KONOANA 350 MM, a HACOCH IPOHIBOZHTEILHOCTRI 25—30 A/Cex TpeGoBalH HAH-
MeHBIIEro XHaMeTpa KOIOANa 450—500 MM; K. I 1. KOCTHTAJI 50-—60%.
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OGosuadenug ¥ puc. 41, 6. I — BeprARaIbRHE 5XeKTPOMOTOP. 2 — BAACTHIHAL
Mydra, 3—MapEROBHA NOOXMHANHHK. 4 ~— cadbMER. & — omopmad Gyxca.
6 — CTAaENHA MOTOPR € HATHeTATeNHPHHM NATPYGEOM. 7—Bad CTaHRHH MOTOpA.
lr«E?-—--lata.npa,mnmmn:ﬂ!c BEXAAHKI IPOMERYTOIHOIO HOAIHEOEXEA. 9—IPOMEEYTOIHE
DOAGENEEE. 10 — NURARAA OOABECHAd HATHeTareIbHAA TpyO6a, 11— coonHBE~
reqrHAN My$Ta BaNa. 12— TPaHCMHCCHOMEMNE Bajd. I3 -— KOPOTEAS NOABECHAL
HargeraTenbras TpyOa. I4—Ba) Racoca. I5—HAnOpuad EpPHmKa Hacoca. I16—Ha-
IpaBIAWEIGA TpyOKa. I7-—€eENHA KOpmyca Hacoca. 18—ganpapiagonasd TpyO6xa.
19 — pabouge EOmecO Hacoca. <20 -—HanpaBIdwmMuE anmapar. 21 — pacuopHasd
rEI53a. 22—38IHEE CMeHHOe ROJbI0. 23—IepefHee CMEHHO® KOJbIO. 24,— rafira
BaXa. 25 — HANPABNAONANE BRIANHI NOXNATHHEA. 26 — peacHBAKLINAT KPHIHIES,
HACOCAs
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Ilo cpaBHUTEJHHO HeJABHAM AaHHBIM (1925—1928 IT.) Jyduisie repMaHCKHAEG
32BOJbl BHIYCKAJIH DQAUAJBHBIE HACOCHI, HPOA3BBOJUTEABHOCTH KOTOPBHIX COCTa-
BIANA b J4/CeX NpPH HanMeHBUIEM JHAMETPe KOJOAmA 250 MM, 15 J4/Cex IpH HAH-
MEHBIIEM JHAMETpe KOM01a 350 MM H 25 JA/CeK npH JIUaMeTpe KOIOANa 400 MM.

Taxne Coxplime raGapUTHEIE pasMepH ABIAOTCA OJHAM #3 INIABHBIX IIpe-
TATCTBAN K TIPUMEHCHHI 3THX HACOCOB B HPAKTHKE HCKYCCTBEHHOTO NOHHKEHHES
IPDYHTOBBIX BOM, ¢ KeJATCILHO OOXONUTHCA KOJOANAMH BO3MOSKHO MEHBINETO
JAAAMETPA, ¥ IO BO3MOMRHOCTH MEHBUIAM HX JHCJIOM 38 CYET YBeIUWUeHASA A0 H3-
BECTHOTO IpeHesa HX HeCHTa.
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Pre. 42.

B pesyapTate ycoBepINeHCTBOBAHHA KOHCTPYROHMH KoigeC M JADYTHX JeTa-
Jell HeKOTOPBIM 3aBOoJaM yIaJioch S8HAIUTEJIHLHO YMEHBIIATH HADYRHHIN AHAMETD
PAAHAJLEBIX HACOCOB M LOBHICHTH HPOM3BOJHTEILHOCTb. B MelIdAX nadpHEHIIETo
YMEHBIICHHAA AdaMeTpa H OOBBINICHHSA IPOHSBOAATENHBHOCTH B HIOCICITHEES BDEMJE
CTAJH CTPOATH DAJHAJbHbLIE HACOCH ¢ IAPAJICIbHO DAOOTAOIIAMH [ABYyMA H
naske TPeMs KOJecaMd B KAWRI0M W3 mOCAeN0BATENbHBIX CTyHeHell (p#c. 42, a),
2 TaKMe HOJMYyaKCHAJbHEIE HACOCHl € JOTACTAMH, HAKIOHCHHBIMH IO OCTPHIM
YII0M K BEDTHRAJbHOM ocH (pHC. 42,0), @ akKcHaJbHble HIH IPOHENJCDHEIE,
B KOTODHIX Bola JABHMEeTCA B HANPAaBICHHWHA OcH Hacoca (pHC. 42, 8).
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Jaa o6mero mpelcTaBleHAA 0 HOBEMINHX yCOBePHIEHCTBOBAHHBIX DaJHAJb-
HBIX, HONYARKCAAIBHBIX B ARCHAJIHHHX ITyCHHHBIX MeHTPOOCRHBIX HACOCAX C MO-
TOPOM HaJ, yCTheM KOJIOANa HPHBOTUTCS TAG6JI. 8, COCTABIEHHAS IO AAHEHBIM HHO-
CTPAHHBIX 33BOJOB.

Ta6xuma 8

HarMeBEHIEH NHaMeTP
KONOJUA B MM 100 150 200 250 300 350 400

I[Ipor3BOAATETBHOCTS
YCOBePIMeECTBOBAHAHX
pPaAEAIbHHX HACOCOB
Bafcek . « v o« + o o — 7—10 | 12—-15 | 16—20 | 20—28 | 30— 40 | 40— 50

IIpomsBoAHTEARLHOCTS
OONYyaRCHAJNBHNX H aK-
CHANBHH X BaCOCOB
BAfceX . o o . . . . . 5—7 10—15 | 20—30 | 35—50 | 55—75 | 80—110 |120—170

II PEMedYaHHKE He menomssosannt HEeKOTOpHEe RXaBHHHe KAE BHIWBAWNIMEE COMHEHHd,
HEeEOTOPRI® NagHHEe ORPYrileHN HJIH B34ATH CpenHHe H3 NAHHHX HECKOALKEX 3aBOAOB.

ARCHAJbHBIC HACOCH OPH MAJOM HADYEHOM IdaMerpe W OOnbIIOM IPOMS3-
BOJHTEJIDHOCTH OTIHIAWTCH OBICTPOXOJHOCTHK, HO MAaJ0H BBICOTOM IOJa9H Ha.
ONHY CTylleHb (or 2 10 4 ). IlosToMy TpH CDABERTEILHO HEeOOINBIIAX BBICOTAX.
IIo/TbeMa OHY MMEIT 00JbIIoe KOTHIECTBO cTyHeHelt. B kadecTBe npHMepa yKa-
JRCM, ITO 3aBON 3YyaAbiepa B 1927 I. AJd OTRAYKH BOILI H3 KOJOANA THAMETPOM
200 »m H BBHICOTH NONLEMA IO 30 M CTPOHN aKCHAJIbHEe HACcOCHl ¢ 10—12 cry-
MeHAMH.

o1 TOor0 9TO6H 06eCeInTh HOTBEM BOIK B3 KOJOANE He TONBKO T0 YCThA
HnocleHero, Ho H BHINe, B TIOCHeAHEee BpeMsa (UIPHOMMBHTEIHLHO ¢ 1929 I.) cTald
CTPOATH HACOCH ¢ pasjeldeHHeM TOAbeMa: J0 YCThbA KOJOANA BOAY HOTHHUMAET
MHOI'OCTYIIeHYATH Y 2KCHAJBHBIH HACOC B O0IMEM KOpIYyCe, OOYCKAEMOM B EeI0-
Jen, a BBIle YCTbA — HACAReHHEELIM HA OOIeM BAaJY LI0J CAMBIM BJICKTPOMOTO-
pOM panHaNbHBEIN HACOC OOIBIIEre JHAMETDA.

K. 0. A. HOBeMIMIHX HACOCHHIX arpPeraTOB PaCCMOTPDEHHOTO THOA COCTABJISAET
or 50% I MaJoro JHAMeTpa I0 65% H Haske BHIMe IS GOJBIIOTO TUAMETDa.

Jasa noHEnFeHnA YpOBHA FPYHTOBHEIX BOJ Ha CTPORTSILCTBE KaHAJIA Boara —
MocrBa B HacTOAIee BpeMA NDHEMEHANTCA IIOMAMO HACOCOB PAa3HBIX KOHCTPYE~
U OTeIeCTBEHHOTO IPOUSBOJCTBA I'IYOHHHBIe MEHTPOOSKHBIe HACUCH C pasie-
JeHWEM BBICOTH HOXbeMa 3aBofa Eprapmr (Ehrhardt) m Semep (Sehmer) B Caap-
OpiokeHe. llpm BHICOTE ToABeMa N0 40 M BTH HACOCH HMeWT J0 8 CTyleHeHd
B 00I0eM ROpPHOYCe, OIIYCKaeMOM B KOJOACL, H OAHY CTYyLeHh GOIbinero JHaMeTpa
HaJ yCTbeM KOJOAIA IIOI CAMBIM BJEKTPOMOTODOM HJIH COOTBETCTBEHHO IO IpH-
BO/JHBIM IIKHBOM (LIPUMEHAOTCA H Te X Apyrae). Bax EURHEEI0 Hac0Ca cOelH-
HAEGTCS C BaJIOM BeDXHEIO HACOCA H BEPTHRAJHHOIO 3JCKTPOMETOPA IOCPEXCTBOM
TPAHCMHUCCHOEHOI0 BEPTHEAILHOTO BaJdd ¢ TPOMERYTOIHBIMHA ITOAUMOHEHKAMH,
HMEIOIAMY BEYTPEeHEID HDORJIAJREY H3 0CO00U HIACTHIHOM DE3HHEL.

IIpr Hapyx&HOM HuaMeTpe OOYCKaeMOTO B RoJolell Kopoyca 185 mm 3TH
HACOCHI CBOGOXHO NOMENIATCA B KOJOAMAX AHIMETPOM 250 H Jame 200 um H
000CIIeIABAIOT OTKAYEBaHHe BOABI H3 KAMKIOTO KOMONIA X0 25 4/CEX.

Paccmorperinble HACOCH, HECMOTPI HA 3HATHTEAbHBIE YCOBEDIICHCTBOBA-
HHA, IPUBEAUIFe K YMCHBUICHHI) HX HADYRHOTO JHAMETPA W YBEIHUCHHI IIPO-
H3BOAUTCIABHOCTH, '00JQJAI0T PIIOM HEXOCTATKOB, OCOGCHHO BARHBIX HMEeHHO
B IPakTHKE IOHHUREHAA I'PYHTOBBIX BOJ. ['TAaBHBIM HELOCTATHOM ABIAETCA IIHH-
BB TPOMERYTOTHEIN- BAI ¢ GOJBIIMM KOJIHIeCTBOM IIOJIIHITHHKOB, KOTODHE
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OJarofapsa JpOEAHUI0 BaJa IMOIABEDRCHBl CPABHATCHBIO OBICTPOMY H3HOCY H 3a-
MeHe HOBBIMH, UTO B CBOK OUYepe[lb COUPAREHO ¢ HeOOXOAHMOCTHIO H3BJICHeHUSA
arperata W3 KOJOAN2 ¢ PasbeHHeHHEM GBEHHEB INOABECHOH HArHETATeNbHOH
TPYOBl B CAMOTO BaJia. BBUAY MOBOJbHO SHAYRTEJHLHONO BeCa BaJa I IMOLHEMa,
arperata HeoOXOZHM3 YCTAHOBKA HAJ, KOJOAUOM [OABEMHOIO HPHCHOCOOICHHS,
@ CaMa Omepamds TOoLbeMa, Pa3GODKH, COOPDRH M ONYyCEQHHA arperata TpeGyeT
JOBOJbHO MHOTO BpeMeHH, IT0 OCOOeHHO HEEESJATeNbHO B IIPOHecce NPOHA3BOA-
CTBA, OCHOBHBIX CTPOMTENBHEIX pafoT. JLIf YCTAHOBKH BEPTHKAJIBHOIO 3NEKTPO-
MOTODa HJIE CTAHHHLI IPABOAHOIG IIKHRBI, TpeGyeTcd A0CTa-
TOYHO NIPOYHBLIX H YCTOWYUBHIN (PYHAAMEHT.

Jasg samuTe MOTOpa OT HEHmOTOAbl, 3arpASHEeHHH H
CIyJa¥HBEIX YZAapoB, BOOJHE BO3MOKHBIX Ha CTpOMKe,
a TaK®e I pasMenieHUs KOHTPOIBbEO-I[YCKOBHIX IIPHGOPOB
HeOOXOIUMO CTPOHTH HaJ KARABIM KOJCAUEM OYIKY HHOFHA
¢ JIOKOM B KpHIIe H TOIHEMHHIM TPHECIOCOGIeHHEM, TTO
4 He TOJBKO YIAOPORALT YCTAHOBRY, HO B (OJBIIAECTBE CIy-
1 Ja€B CO30aeT HeRelIaTeIpbHOe CTeCHeHHe paldodero IIpo-
cTpaHCTBa. 1l02TOMY HACOCH pacCMOTPEHHOrC THIA eCTh
CMBICH TIPEMEHATHh TOJBKO B TeX CAYJaAX, KOrNa KOJOMIIHI
PacClOIOZKCHN HA 3HAUWTEJHHHIX B33HMHBIX DACCTOTHHAAX,

LI KOrZla KONHYeCTBO OTKAYABAEMON BOJALl M3 KaMIOTO KO-
™ NLE ~~ 03 B eIHHANY BpeMEHH JOCTATOYHO BEAHKO (10 &/cex
N W/ Goxee), KOrJa, KOJOAUBl PACIONOREHE He BEYTPH KOTIO-
\\\\ /// BaHA, H HAJACTPOHKHW HAJ HEMW He MelaRT TPOABOLCTBY
\ 7/ paGoT, KOTJa OCTAHOBKA H LOTLCM ONHOTO HACOCA IId
{ ,/ CMGHEBI TMOJAUFANAHKOB HIH I8 YCTPAHCHHS JDPYTHX HEMO-
a J300K He MOFYT BHIBBATH CEPbE3HBIX OCIORHEHWH, CBI3aH-
HHX ¢ T0AHeMOM YPOBHA IFPYHTOBOH BOABI, © HAKOHEI IIpH
b OTCYTCTBUH APYIHX, (ojice MOAXONANTAX HACOCOB.
T TR Jund ycrpaHeHEA BHINeyKAa3aHHBIX HEAOCTATHOB Ppac-
¢ CMOTPEHHBIX HACOCOB B IoCAeAHHe 16—20 JeT CTraJJHd

CTPOUTh B HUPAMEHATH UPH TOHHKEeHHH YPOBHA I'DYHTOBBIX
BOJ IMyOHHHBIE MEHTPOOCHRHELIE HACOCH € DNeKTPOMOTODOM,
IOTPYy®aeMbIM B CAMBIH KOIOJCH H COeTUHSAEGMBIM C HACO-
COM KODOTEHM BAJOM ]

3asox CuMeRc-llyrkepr B HwoperGepre (['epManms)
B JIBAJUATHIX ToJaX IIPUCTYIHI K HUBTOTOBICHHI HACOCHBIX

Pre. 43 arperaToB, WSBECTHHIX 07 HasBaHHEM INIyOHHHBIX «DJIHMO-
a —uoTop, b— ypo- HACOCOB», COCTOSIIAX M3 COeJHHEHHEIX ITOCPEIACTBOM KODOT-
BeHS BOAH BEOXOANE, KOTO BajJa BEPTHRKANBHOTO HACOCA H SJEKTPOMOTOPa, OILY-
¢ —HAacOC, 4 — HANOD-  cRgeMBIX B KOJOJEN H TOABENIEHHEIX K HATHETATEIBHON

Had TPyOR HACOCE.  ynyuGe  GIEpAIOIEHCH NOCDEACTBOM XOMYTA, Ha BepXHHH
00pes HaCcTaBHOM miM 00CaJEOX TPYOH (pHC. 43).

OTOoT THH IyOHHHOTO IEHTPOGERHOTO HACOCA YCTPAHAET HEOGXOLAMOCTD
dyHIAMEHETa. B ANAHEOTO IPOMERYTOUHOTO BaJjja H Onarofaps SToMY SHAYH-
TeJbHO JY9Ile YIOBICTBODSET 3alIp0CaM BPeMeBHBIX YCTAHOBOK JJId NOHUKEHUA
YPOBHSA TPYHTOBEIX BOA. OZHaKO IePBOHAYAJbHAS KOICTPYRIHS SIHMO-HACOCA
HOJEOCTHI0 HE paspellialla 3aJa9M, TAK KAK MOTOD JOIEeH GBI HaXOAHUTHCA
BCEIMa BBINIe YPOBHA BOIB B KOIOANE. Tak KaK IOCHeIHHAH B YCTAHOBEAX IIO-
HA/REHAA HOABeDPKEeH 3HAUHTEJIHHEIM KOJeCAHUSAM, TO, BO-IePBHIX, TpeOyercs IO
Mepe TOHHAEEHAS YPOBHA BOABI B KONOANE NOCTENEHBOE OLYCKAHHEe Arperara
¢ HapamyBaHHAeM CBepPXy TIOIBeCHOH HATHeTATeIbHOH TpPYOH, 4 BO-BTODBIX,
B Cliydae YMcHPIIeHHS [0 TOM WIH WHOH TNpHAIHHe HIH IpeKpalieHdfd ToJadn
BOAK HACOCOM H BHIBBRHHOTO STHM GLICTPOIO HOABHEM3 YPOBHA BOABI MOTOD OKa-
JReTCS 0, BOZOl, 9TO COLPAMEHO ¢ €r0 BHIXOILOM M3 CTPOS, Tak KaKk He3am(H-

64




NIeHAAA OT BOJALI OOMOTKA cTaTopa Gyner COsKReHa. OTOT CYLIECTBeHHHIX Helo-
CTATOK DJIEMO-HACcOCca OBl YCTPAaHEH B pe3ylnbTaTe AaJbHEHIIHX yCOBepIICHCTBO-
BaHMi, TIPHBEILIMX ¥ THITY UEHTPOOGEHHBIX HACOCOB ¢ IOTPy¥KaeMBIMH MOTODaMH.
ITapanyienbHO ¢ YCOBEPIIEHCTBOBAHHEM SJdbMO-HACOCA BEJACh DPa3pabOTRa IIOTpy-
JKAEMEIX B BOAYy HACOCHBIX arperaToB Takme ADYIHMH 3aBOJAMH H KOHCTPYKTO-
paMu kak B ['epManuM, Tak M B.ApPYTHX CTPAHAX.

6. T1y6HBEHEEe HACOCH € NOrPYZHACMHM B BOXY MOTOPOM

MsuorourcieHARe TONLITKH YCOBePIIeHCTBOB3HASA INyOHHHBIX UEHTPOGEem-
HHIX HACOCOB IPHBEIH K KOHCTPYKIIMSAM, KOTODHe II03BOJAIT OIycKaTbhb BECH
arperat, T. . HaCOC BMeCTe C MO-
TOPOM, HHKe IIOBEeDXHOCTH BO- ! T ., B
Al B Kojoaue. K umeay Ta- : | ’ :
EHX arperaroB OTHOCHTCA HACOC
«Pena».

B aTOolf KOHCTPYKIHH MoO-
TOP COCAWHCH MMpPH IIOMOIIHA BCp-
THKAJbHOIO Bajla € BePTHHKAJIL-
HBIM IIEHTPOOCIRHEIM  I1ACOCOM,
PACTIOJOMCHHEIM BbILIE MOTOpA.
Motop mnoMmemaerca B 0COOOM
KOXYyXe, HAMOJHCHAOM MAaCIOM,
A MMeeT TOJHKO ONHO OTBEPCTHE
© CANbHHKOM JJA COeIWHEHHS
BaJIa MOTOpa C BaJOM HAcoca.

HenocraTox IlepBeiX 06pas-
OOB 9TOM KOHCTPYKIIMH COCTOSLI
B TOM, 4YTO HAaOWBKA CaJhbHHKA
IIPOIYCKAI& BOAYy BHYTPH KO-
‘IRyXa MOTOpa H IocAeaIRHH He
MOT pa6oTaThb. OTOT HEXOCTATOR
6plI yCTpaHEeH TeM, 4YTO OBLIO
YCTpOeHO TpHCTIocO0JMeHHe 1115
IIOCTOAHHOO TIOTIepiKaHMuA Tpo-
THBOJABJICHES Macjla B KOmyXe
MOTOpA. /I 4Yer0 HA YOBEDX-
HOCTH 3eMJIH DPacIoaaralcs Mac-
JIAMBR  Hacoc-Tpece, CcOeTHHEH-
I ¢ BHVTPEHHOCTDI0 KOMKYXa
MOTOpPa DPe3HHOBOH TPYOKOH.

IloaoOHLI e IpHHUMIT
GBI wenoabsoBaH GupMmoit ap-

BeRcBepre (Garvenswerke) B kot o o ekl S
T'aHEHOBEpe B TAK HA3HLIBAGMOM
U-macoce, B KOTOpOM IS CO37a- Prc. 44.

.1 —»3mgerTpompopoi. 2 — MOoTOpP. 3 H 6 — HROODPHHE
HHH IIPOTHBONABIGHUST B MOTO Tpy6H HacoCa. 4—HACOC. 5—BUBAYXONpPOBOX 7—OpH-
pe, HaxomsanieMcsd Ha71 HACOCOM, eMHad ceTEa. 8—B03AYMHLA ROJOKOI.

HCIIONb30BAH CIKATHIH BO3IAYX.
N0J2BAEMEII A2 BO3AYIIHOI0 KOMIIPECCOpa B KOMYX MOTODA IIOCPeICTBOM BO3AY-
XonpoBoJa (pHC. 44).

Huns aBroMaTHmdecKONl peryJIHPOBEM JaBJeHHS BO3AyX2 B KOMKYXe MOTODA
NpHE K0JIe0anlleMcs ypoBHe BOIBL B KOJIOAHE arperar cnaﬁmeﬂ BO3AYIMHLIM KO-
JIOKOJIOM, OTKPBITHIM CHH3Y 110 THIY BOJOJA3HOTO KOJOKO:I

JIas 5TOrO arperara TpeﬁyeTca oco0asi yCTAHOBKA, cocroama,ﬂ H3 BO3JyII-

H ek, I5.—H. II. HKycarxun. 65



HOI'0 KOoMIpeccopa, pe3cpByapoB IS CIRATOTO BO3JyXa, OCYIIHTeIA BO3AYyXa, Ma-
CIOOTICAUTENIS, PeAYKLIHMOHHOIO KJAMaHa H MAHOMETDOB: Jd pe3cpByapoB, Ile-
ped pelYKIIMONHLM KJIAHAHOM M 1103adU Hero (puc. 45).

Ha puc. 46 npeacraBieH paspes OJHOH H3 KOHCTPYKIHH IIOIDYy&KaeMOro Iiay-
omanore U-macoca ['apBeHCBEpEE.

B 3T0it KOHCTPYEUMH MOTOpP PACIOJI0KEH HAJ JABYXCTYNEHUYATHIM IIEHTPO-
6emubpIM HacocoM. (OTRauyMBaeMad HACOCOM BoJa IPOBOJAMTCS 4Ycpe3 JiBe BepTH-
KaJbHEEE TPYOH b, OXBATLIBAIOILHE MOTOP M CXOJALLHECS HAT IIOCASIHUM B OJHY
o0myK HarHeTaTeJbuHylH TpyOy, Ha KOTOpoM moABellleH B CKBasKHHE BECh arpe-
rar. BosIynmrHnlii KOJIOKOIX ¢ B OTJAHINC OT KOHCTDYKIIMH, H300paReHMOll Ha
pHC. 44, moMcllaeTcsa BHINIC MOTOpa. A H30ASALMH BaJa. B IIPOMEIKYTRE MEMRILy

PPre. 45.

1—MaHOMOTPREI. <2 —peAyRUHOHHRE KJanaH. 3—OCYIIHTerb RBO3AVXA.
4—3JNEeRTPOMOTOP. 5—3aNACHHI BO3NYMHARA HACOC. 6 —MACHOOTAENATEND.
7—pesepByapH A¥d CEATOr'0 BO3nyxa. 8—BO3AylNEHE KOMOpPeCCOp.

MOTODOM H HAacOCOM HPHMCHERA 0C00af YILIOTHUTeAbHaI MY(TI a@ U3 IIPeccoBaH-
HOI'O yIifl, CHRATOro IPYIRHHOI M Bpallaiomeroca BMccTe ¢ BaJdoM. IlpuMersio-
IMuitcA 8 9TOH KOUCTPYRIMH aBTOMATHYCCKHH DeAYKIMOHHHH KJAIIaH cXeMa-
THIeCKH IpeACTaBICH H, pHc. 47. OH mIpeacraBiasfeT co600 KOPOOKY, pasienes-
Hyl0 MeMOpaHO# M ma JBc IOJd0ocTH: BepxHioo A, coeJIMHEHHYKH BO3TyLIHOL
TPyOROH { ¢ RORyXoM MOTOpa M HacocHOTro arperata, ¥ HuEHwb B, cooliaeMyio
TOHKOR BO3MYUIHOI TPYORo#t S ¢ BO3ymiEbM KomokoidoM K. Cmmsy Ha MeMGpany
AeHCTBYOT ABe CHUIEI: 1) MOCTOAHHASE CHJIA UPYKMHLI B, o6ecleunBamoIad Io-
CTOAHAOE NPOTHBOAaBiIeHMe (0,5—0,8 aT) BHYTPH KOKYXa MOTOpa IpH JIOGOM
ypOBHE BOAHI B KO.JI04Me; 2) m00aBOYHOC JAaBICHMe, COOTBCTCTBYMOLIee HABJICHHIO
BOJIKI HA HAPYEHYI ITOBEPXHOCTH MOTOpPa ¥y CAJNbHMEKA, & CJICAOBATEIbHO paBHOE
JABIEGHUD BO3JyXa 1107 BO3IYIIHBIM KOJOKOAOM M H3MCHAKIICECA IpU Koyela-
HAAX YPOBHA BOJAK B KOJOTIE. OTO JTO0ABOYHOC AABJACHHC B JOMOJTHCHUC K Ja-
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BACHHI IPYRHHB 3aCTaBIfZeT MeMODaHY H3rW0aTbcA BBepX H (oJiee HIH MeHee
OTEPHIBATh KJIanan I} MemIy mpocTpaHcTBaMu A m E.
| | B mpocrparcree E BcerZla HAXOIUTCA CHRATHIHN
") RO3AYX, IOCTYIIAIHHE [0 TPyOke r H3 allaparTa,
H300pasReHHOr0 Ha pHC. 45.

IIpr oTKpHITHE MeMOPaHOH KJIanaHa BO3XYX H3
IpOCTPaECTBAa F IPOHHKAET MOJ AaBJICHUEM, HECKOIb-
KO NpeBHIOIAONIEM JaBjaeHEe HA MeMOpaHY CHHRY,
B IPOCTPaHCTBO A, & 0TTyIda depes BO3OYHIAYH TPYO-
¢ Ry t{ B KOSRYX MOTOpPA.

Ilpg TOCTOSHHOM YpOBHe BOIBI B BOJOIpHEM-
HEEKE HaA00HOCTH B BO3JYUIHOM KOJIOKOJE OTHANAET,
8 I0JaYa BO3AYX4 IIOJ MOCTOSHHBIM JaBJIeHHEM 06ec-

L

L Koszodew

Qexmpuveckull kabead

Pac. 46 Pre. 47

JieguBaeTcHd JaBdAueHd CHHE3Y HA MeMOpaHY UDYXRHHON, OTpelYAHPOBAHHOH Ha
olipeleieHHO: JaBleHHe, IpeBbIdIapiee Ha 0.5—0,8 ar BeIHYHHY JaBICHHAA
¢10/16a BOJAHI B KO.J10J0¢ HAJ CATPHHEKOM KOKYXA.
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®upMott 'apBercBepre B I'aHHOBepe PaspaGoOTAHbI TARMe THHH H&COCHHIX
NOTPYMEHHBIX arperaToB 6e3 BosAymHoro npormpejapiensd UO m UOT. [laa

Asmomamuyeckuit 8xaw NaE

wamene MoKag

amexmponpogod

062t wanoprotdl
mpybonposod

O,

Jnexmponpogod

fModsewusarowas
NANOpRAA] mpyba

Jnerxmponpogod <_ . __‘LT
Boadyxonposgod
rf
Boadywunstetis Konoxon
Momop
R
Hacoce H=
8 =z
L
e 7
Pre. 48.
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npeJoXpaHeHUd OT HPOHH-
RaHHA BOJEI B KOMRYX MO-
TOpPA B HTHX KOHCTPYRIHAX
yCTPARBAIOTCA OCOOHIE FPEp-
MeTHISCKHE MY(PTH, Iepe-
KpbrBAOIIHe BaJ arperara
B MecTe COeIWHEHHS MOTO-
pa ¢ HACOCOM. OTH arpera-
TH ©$e3 IIPOTHBOASBICHHA
CTPOATCA MeHbINHX JHa-
MeTpOB, 9TO MIA IejeH Io-
HEReHAS YpPOBHA TIDYHTO-
BEIX BOI SABJIHAETCS OCOGCH-
HO JREJATSILIBIM.

Pacnonomenne ofHO-
TO ¥3 THHOB HAC0CA ¢ IIO-
rpysReHHBIM  HacocoM U
B CKBAMRHEe CXeMaTHIeCRH
IpEACTARACHO Ba pHO. 48

Ilo PacCHONOKEHA®
MOTOpa arperawsi PapeeHc-
BeprRe OBBAOT JABYX TH-
IOB: ¢ MOTOPOM HAJ HACO-
COM A C MOTOpOM IO HA-
gocoM. Kpome roro arpera-
rei 0e3 IHPOTHBOJABICHHEA
paafleAdnTCA HO PACIONoO-
MeHHIO TpaHchopMaTopa: B
onaoM TEOe UOT Tpame-
dbopMaTop moOMeImmaeTcA HA
HOBEPXHOCTH  B3eMIE X
apaseTrcs ofWAM IJd Ne-
JOH TIPYOIH Aarperaros, =
apyrod  UQ — tpartdop-
M3TOD IIOMEIACTCS IO MO-
TOPOM, IOTPYRAEMBIM B BO-
oy. HacocH B.2aBECHEMOCTH
or TpebyeMoH  BBICOTH
OOABEMa, JIEHAITCS ONHO-
CTYNeHYaThie MW MHOPOCTY-
NeH9aThHe

OcHOBHBIE AAHHBIE O
HaCcOCHIRX arperarax [ap-
BeHCBEPES- JATCHE B CO-
KpanieEmoft Tada. 9.

K. 1. 1 =acocanx
arperaroB  I'apBeHCBepRe
CPABHETEJIHHO HEBEIAR,

OCO0CHHO A MAJNBIX JIHA-
METPOB.

C yBeamgeHmeM Ha-
PYRHOIO RHaMeTDa ATIPBra-
TA YBEJAYHBAECTCH #A R.I. A.;



TaGauna 9

Cpennne )
Hapy=mn. Yncao MontroeTs
zEauerp |powsBoma-| Brcora eryunenefi MOTOpa Tan
TOAbHOCTH | HNOADBOMA |

B XM B /cex B M Hacoca B kKW | |

142 2 20 2 1,1 | yo | B$s mpormBoKaBACHEA
2 30 3 1,6 | Tpascdopu. B cEBamHH®
2 40 4 2,2 " Bes opoTRBOLaBACHNSR
2 65 6 3,0 UOT rpauchopM. HA NOBEpX-
2 86 8 4,0 HCCTH SCMIAHK

1 Bes OpoTHBORABACHAS

85 g zg ?2, g’g U0 | ¢ Ttpaacdopm. B CKBa-
’ EHUO
g %3 g %‘g H Bes HpOTHBOAABIGHHKSA
. ’ UOT | ¢ rpasedopu. mA N0~
3 T2 6 55
BEDPXHOCTH BOMIH

216 5 22 1 2,2 bBes nporaeogaBIeHEd
) 44 2 4.0 UO | ¢ rpamchopM. B cxba-
5 66 3 5,6 g | BBHO
b 88 4 75 Bes mpoTHBOARBIEHHA
b 110 5 9,2 } UOT | ¢ TpaBcdopM. Ba BOBEDX-
7.5 110 1 b 11,5 HOCTE B38MAH

ggg %g gg i 53,5 C HpOTHBPOZABICGHHOM

280 25 60 2 26

280 28 60 2 26

385 % 90 3 40 U

385 28 86 3 40

885 36 6) 1 40

385 40 40 1 26

TaK HAIDHEMED, JIA arperaToB AHaMerpoM 142 mm K. 0. J. m =0,3—0,35, And Ha-
py:RHOrOo amuaMerpa 215 ux n—0,45—0,5, naa HADYRHOrO AHAMETPA 280 MM
n = 0,6—0,0 H 014 HaApPyRHOrO JuaMmerpa 385 um m=— 0,65—0,6.

Ilo coobmenro ¢upMun ['apBencpepre U-Hacocs! GHIAH LpHAMeHEHHI BIED-
BhIE Irp;r TMORARCHAA IPYHTOBHIX BOJ BO BpeMs HOCTDOHKH CyXoro Aoka B Kuye
B 19256/26 r.

K paspagy rayGEHHBIX HACOCOB LOTDYREHHOTO THIIA OTHOCHTCS TAKIRE
FEAPONECHTPOOEesRHEB N HaCO0OC C BOAIHON MHOPOCTYHEHYATOH TypOHHOM
eHcTeMH 3aBofna I'elic maw 3apona Bpommiy m 3elinems B Bepaune. Hacoc pa6o-
TaeT H3 OFHOM BaJy C TYpOHHOH, onmycKaeMol B OOIMIEM C MOTODOM KORYXe
B koiomen. Heo6xommMas Ias NBHMeHEA TypOHHB! BOAS HATHeTaeTCA IEHTPO-
Oe’REBIM MIH IODHIHEBWM HACOCOM BBHICOROTO JaBACHHUS depes HAIODHYK Y3KYID
TpYOy.

B mocazennee JecsSTHIeTHe Cpedd APYraX PIYOHHHBIX HAGOCOB HAILIA TIDH-
VMeHeHHAe HACOCHBIe arpelaThl ¢ TOTpyRaeMbIM MoropoM 3aBofoB Cmmerc-Iyx-
Repr B Hopenbepre (I'epMaHHs), Tak HaabiaeMBle HacOCH SSW (puc. 49)..

CyniecTBenHOS OTIMYHe STHX HACOCOB OT «QibMO», «Pema» m U-Hacocop
BAKJNIOUALTCA B CHAGMEHHAHM BePTHKAJLHOTO MOTOPA TAK HA3LIBAEMEIM 3yMI)-
HACOCOM P, HAXOAAWIMMCS B HHMRHEM OCOO0OM OTHEJNCHHM KOXYXAa MOTOpa ¢
(pEc. 50). Or0 O4YeHb MAJEHbEHY HACOCHK, HasHadeHHWe KOTOPOrO COCTOHT
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Pac. 49
1—nacoc. 2—-u0TOp. 3—HamopHad TpyGa.

Pue. 50

S5—npHeMHAA COTHEA

HACOCA. ¢ HD — yNOBeHHL BOAK B KOJOALe

4—30eETPONPOBOL.

(mepoMeHRH).



B aBTOMATHYECKOM OTKAYHBAHHH BOJPI, NONaBUlel 4Yeped CaJbHHKH B KOMRYX
Moropa. Daaromaps yYCTpoHCTBY XOpolleH H30IALOHA OOMOTKHM CTATOPA H HAaA-
JeRANMEMY HAIPaBieHHI0 BOJABEl BIOJb BHYTPEHHHX CTEHOK KOMKYXa BoId CTe-
kaer B 3ymnd ¢, He COMPHKAacasgch ¢ MOTOpPOM. DBrepBele Takue HaCOCH
(Tauchmotorpumpe) SSW OHJIM YaCTHMYHO IPUMEHEHBH IIPH IJIyOGOKOM IOHH-
SREHHH BO BpeMs IEPECTPOMKU 3JaHHS rocyJlapCTBeHHOM olepsl B DepiuHe
B 1926/27 1. (puc. 51). :

OnncaHHbBIH arperaT OTHOCMTCA K THIYy TU, B KOTOPOM MOTOD NOMeN[aeTcs
uMme Hacoca. Hacocel SSW crTposiTcs TakMKe ¢ MOTOpoM BeIle Hacoca — TO.

B nocieJHEX KOHCTPYKIHAX TH-
na TU 3syMndgoBb# Hacoc Tak
YCTPOEH, YTO IIOCTOSIHHO. HaXOJHTCH
B JIeHCTBEH BMeCTe C MOTOPOM.

JI1s1 Goypliledt HaAesRHOCTH JHeii-
CTBHESA arperata IpeIyCMOTPEHO TakK-
K€ YCTpOHCTBO, HPpH KOTOPOM CKOII-
Jadpmaaca B 3yMmiipe BolIa MOIRET
YAanATbc M3 HEro CcMarThM  BO3-
IYXOM.

B symmnge Moropa HMelTCH 1O-
TIINaBKH C 9JIEKTPHYECKMMH KOHTAKTa-
MH, BKIKOYaOIUMH 4epe3 O0COOBIH aB-
TOMaGTHYECKHH BRJIKNYATENIb 3JeKTpH-
YeCKHH CHIrHaJ Ha CTaHIHH YIIpaBJe-
HHAA JYIpH MonheMe YPOBHA BOJHl B
ayMiipe [I0 oOmpeZie)IeHHOX BBICOTHI.
CHrEaJ) B BHIe 3BOHKA M CHrHAJBHOMN
JaMIOYKH JiaeT MAIINHMCTY B3HATD,
YTO B TOT MJIH HHOH arperat HysRHa
momaya CcyRaToro BosAyxa. IlojJada
BO3AyXa TPOM3BOLUTCA IIPH TIOMOIIH
pygHOro BO3JAYIIHOTO HACOCA HJIH Ma-
JIEHBKOTO KOMIIpECCOpa € DJIEKTPOMO-
TOPOM, BEKJKYaeMBIM B JdeHCTBHE IO
CHTHAJIY Yepe3 BO3AYUWHYK TpPYOKY,
TPOBEACHAYI0 K KOKYXY MOTOpa Ka-
JRJA0ro neHcTBYIOIMEro arperarta.

Ha pwuc. 52 npelcraBneHa IeH-
TPaJibHad CTaHIWSA yIpaBJIeHUSA OTHOM

H3 YCTAHOBOK INIyOOKOr0 NOHHAREHHSA Pac. 51
YPOBHA TPYHTOBHIX BOJ C TIIyOMH- 1 — a71eRTpOUNOBOf. 2—MOTOpP. 3 — EOJNOfeN.
HBIMH HacocaMu SSW 4—nanopras Tpy6a. 5—Hacoc.

Arperar TO (puc. 53, au 6) Tak
ycrpoen, 94ro OTKaYMBaeMad pacIono-
JReHHBIM HHJREe MOTODa HACOCOM BOZA IPOXOAHT MeRAY JBYyMA OOOJOYKaMH,
00pasywIIHMH KOKYX MOTODA, KOTODEIN oxJamJaerca stoll BoZod. Conepmranne
MOTOpa B CYXOM COCTOAHHH o0ecleyuBaeTCd IIPOTHBOAABJIEHHEGM BO3lyxa, Ha-
X0o/Amierocs B JAJWHHOM BO3AYIIHOM KOJIOKOJE, DPACIIONOKEHHOM II0J, MOTODOM.
Ha puc. 53, ‘e arperat ¢ BO3AYIIHBIM KOJOKOJOM; Ha PHC. 53, § KOJOKOJ CHAT.
CrogHue Boabl B BOBIYINHOM KOJOKOJNE HaGAI0[aeTcs NPH IIOMOIMH dJeKTpHde-
CKOr0 cHTHaJda. KEciaM YPoBeHb BOAR B BO3IYIIHOM KOJOKOJE NOAHUMAETCH
BbIlIEe OIpedelieHHON BLICOTHI, 2JeKTPHIECKHMH KOHTAKT 3aMBIRAETCH, CHTHAJbHAS
JaMMOYKa 3ayRUraeTcAd H 3BOHHT 3BOHOK. Torfa MAIIMHHCT HaKaYUBAET BO3AYX
B KORYX MOTODa, B KOTODOM, PaBHO KaK M B COOOHIMAIOIEMCA C KOSRYXOM BO3-
JAYIIHOM KOJOKOJE, YCTAHABJIHBAaETCSA IIOBHIIIEHHOE JaBICHHE.
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Pee. 52

['naprejiliine NaHHBIE HACOCHBIX arperatoB SSW mnpeBefieHH B Tafa. 10.

Ta6nrna 10

Axnea | Pacronomerme - | Yueno | Momue.| Hane.

Ten MUTOpa 3amuTa MOTOpa | cTyOe- JIHAM.

B MM MOTOPS, meit | B KW [ 5 au

SSW nmorpy=ma- 1480 IToa macocom 3yMod-nacoc uan 2 10 235
eMnft TU NOABOARS CIRATOI'O

BO3AYXS,
SSW t0 me TO 820 Han . Bo3ayinHEf ROJO- 2 10 270
ROJ i
SSW norpy=. TO 1380 - . BoaaymH. X0J0ROT 2 13,6 310
(RORCTpYROILA
SILMO-348.)

K. n. .4 =0,5.

Kar BuOHO W3 npuBeleHHOH# TaGNIHMIbI, HApYRHBIE nHaMeTp arperata SSW
TAKARe ABIAETCA CAHIIKOM OOJbIIEM JUIS KOJOALEB IOHHREHUS YPOBHA IpYH-
TOBBIX BOJl, & K. I. Z. lIOYTH HE OTJIHYA€TCHA OT TAKOBOTO HACOCHBIX ArpPErarToB
['apBeHcBepKe COOTBETCTBYIOIIETO AHAMETDA.

OKOHOMHMYECKHE COOOpasReHMs 3aCTaBIAAIOT CTPEMHUTHCS K BO3MOMKHO MeHB-
leMy AnaMeTpy KoJoaueB. Hanporus, 4eM OGoJiblie HADPYRKHBEIN OUaMETp Ha-
COCHOTO arperata, TeM 6oJblle er0o K. I Jl. M TeM JellleBIc arperaTr (Ha eQHHHIY
MomHoctr). HanGonee TpyiHoli sBjAseTcA 3aladya KOHCTPYHDOBAHHS IOTPYREH-
HbIX HACOCOB HWMCHHO MM TIOHHREHUS TPYHTOBBIX BOJH, KOrda HaA0 HalTh
TaKOe pelleHHMe, YTOOBl HAPYMHBIN  AUaMeTp arperara OB HAHMEHbLIIMM H
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B TO ke BPEMA CHHM3HJACH €T0 CTOHMOCTb M YJAelIEeBHIAChH dKomyoaranud. B Ha-
crosimiee BpeMs 6osiee HMIH MeHee YIOBJIETBOPHTEIbHO NEHCTBYWIHE MOrpysReH-
Hhle HACOCHI HMMEIT HApPYXKHBIH AuaMeTp 200—250 MM, 0 Ka4YecTBe Ke IIOIDYy-
JRACMDLIX aIperaTOB MEHBINEro AHaMeTpa (142—150 MM) ele He MMeeTcs JI0CTa-
TOYHO YAOBIETBOPHUTEIbHEX OT3BIBOB.

KpoMe omHCaHHBIX CHCTeM HACOCOB C IOTPYsRE€HHLIM MoTopoM Garvens-
werke 1 SSW uMeeTcs MHOTo pasivMyHBIX APYruX, kKak HanmpuMep Hacockl UTA
6e3 BO3AYIIHOTO IPOTHBOZABIECHHA C aBTOMATHYECKHM IIpeAOXpaHHUTEILHBIM
BEIKJIIOYATEJEeM MOTOpa, Hacochl WradbsAHckolt ¢HpMel Yanennw (Chapelli)
Tak®e Ge3 ITPOTHBOJAABIEHUA M TIITyOHH-
Hble HACOCHl C IOTPYIRAEMBIM MOTOPOM
Pa3IHYHEIX aMEPHKAHCKHMX CHCTEM.

B crpeMnieHuM K YAOBJIETBOPEHHIO
3alpocoB moTpeburTened HekoTophle GHP-
MLl JOOMIHCH Molelielf ¢ HapyRHBIM
InaMeTpoM 100 mm M Jaske MeHbIUe (Ha-
npuMep UTA). Oxnaro aTH MoZeslH KaK
B OTHOMEHHH TIPOU3BOANTEILHOCTH H
K. T. ., TaK OCOGEHHO B OTHOIIEHHH HA-
JeFHOCTH AEUCTRHA €Ille He BIOJHE yIO-
BJIETBOPHTEIBHDI.

['naBrefiiuedt odepednol 3amadei
B 06J1aCTH COBEPIIEHCTBOBaAHHSA Croco6a
riy0OOKOr0 IOHHMKEHHA TIPYHTOBEIX BOJ
B HACTOsILEee BpeMsd SBJsSeTCA paspabor-
K4 BO3MOKHO (oJjiee HCMEBHIX ¥ AOCTa-
TOYHO TIPOM3BOMHTEJHHEIX HACOCHBIX I10-
IpYy/acMblX arperaroB, HMEONIEX B TO
Jte BpPeMs BO3MOYKHO MEHBIIME ralapHTt-
Hble pa3Mepbl H O00JaJaIMHX HAACHK-
HOCTbIO JAeUCTBHA.

OtBox oTKaYuWBa€MOH TIyOCHHHBIMH
HaCOCAMH BOABI MOMET ITPOU3BOAUTHCA
PA3JIHYHBIMH CIIOCO0AMH B 3aBUCHMOCTH
OT MECTHBIX YCJIOBHI:

1) OTKPEITBIMH  JIOTKaMH, TIpOJIO-

AEHHLIMH C HaJJIEHKaAIMAM  YKJIOHOM o ]
Hi TOBEPXHOCTH CTDOMTEIBHOH ILJIO- Pec. 53.
I KH;

2) BAKPEITHIMH GE3HAIIODHHIMM Tpy0aMW, €CIM OTKDHITHE JOTKH Hefio-
OYCTUMEI;

3) o0HIEM HAIOPHLIM TPYOOIPOBOOM, K KOTODOMY IIPHCOENUHAIOTCA Ha-
IIOpHBIe TPYOH KaskJOr0 W3 TJIYOHHHBIX HACOCOB.

Ilocaennee pemenue ABNAETCA HAaBGoJee YHOBIETBODUTENBHBIM, a HOTOMY
H HMeeT IIaHO0abIllee MTPAMEHEHUE.

Berily Toro 9ro HamopHelft TpYGONpOBOA He TpelyeT NI YKJIAAKW BHIpaB-
HUBaHHUS IJIOLIAJKM, OH MOMET HMerhb pSN HM3rHOOB M KPYTHIX IIOBODOTOB, KO-
TOpbleé ONHAKO IPEACTABIAIT ONACHOCTH IPH THIPABIHYECKHX YIapaX, ITOJIY-
Japmuxca O6aaroJaps BRIKYEHHI0 H BHIKJIRYEHHI0O OTHAEJBHLIX HACOCOB, OCO-
GEHHO B Cllyyae BHE3aIIHOr0 BHIKIIOYeHHS BCEX HACOCOB H3-32 NepepHIBa TOKA.
IlosToMy ni8 KOMMEHCAIHH 9THX YJapoB ClellyeT YCTaHABJIHMBATH MeOTaMH H
OCOOEHHO BOJH3H Pe3KHX H3rHGOB BepPTHKAJBHLIE OTRDPHITHIe OTPDOCTKH HAIOp-
HOTO TPYOOINpPOBOZa — KOMIOEHCATODHI.




TJIABA 11

TEPMAHOJOTHA TPYHFOBBIX BOJ

HecMoTpa Ha HeoAHOKpDATHBIE NONBITKH, 4O HACTOALIETO BPEMeHH CINEe He
BHIpafoTaHa OOUIad TBEpHad TEPMHHOJOTHA WOX36MHBIX BOX. '['pyAHOCTH CO-
30aHHA O0mell TepMHHONOTHH OOBACHAETCHA PA3AMIHBIMH MOAXOJ&MH, KOTODBIE
CYIICCTBYIOT B TeX MWJIH HHHX O0/NacTAX HAYKM W TeXHHWKH, CBA3AHHEHEIX G BO-
TpoCaMH TOJ3eMHBIX BO/.

IToaToMy ecTecTBeHHO H NMOHATHO CYIIECTBOBAHHE DA3JIHIHHIX TOYEK 3pe-
HHA Ha KJIACCHQHUKAIUI0 IOA3EMHBIX BOI,.

1 Bcecow3sHBll THIDONOTHIECKAN Cbe3d, B 1924 r. paccMaTpHBad IPeAJIo-
skeHHY® A. A, KO3BIpeBHIM TepMHHOJIOTHIO TIO/I3eMHLIX BOH, X UpHHSAJN, ee 38
OCHOBY. JTa TeDMHHOJOTHS OBlIa COCTABIEHA C JBYX TOYEK 3PeHHS:

1) TeOTHAPOJOTHIeCKOH,

2) TreorHJpoTeX HHIeCKOM.

C reormOpOJOTHIECKOM TOYRH 3peHHs, T. €. C TOYKH 3DEHHA peRHMA.
To3eMHBle BOAGl OLLIA pasfiejsHbl Ha 4 Kjacca.

1. IlouBeHHbIe BOJALI, yAep:RUBaeMBle Ha €JaG0 IDOHUIAEMOM CJoe HOI-
MOYBbl M HACHIMIAWIIHe CX0H H0YBBl. OHH HAXOAATCH B BEePTHRAIbLHOM JBH-
SKeHMH: BHH3 IOJ| BIHAHHEeM CHJIBI TAMKECTH M BBepPX HOJ BIHAHHEM KAIHIIAP-
HOro moJbeMa W HMCHADEHHs, & TaK/Re BCACHIBAHHA KODHAMHA paCTeHHH,

2. 'pyHTOBEIE BOAHI, coliepmallldecsd B PBHIXIBX M IODHCTHIX IOpoAax 0e3
BOJAOYHOPHOM KPOBJIM HJIH He COHNPHEAcAlIMecd ¢ mociaeaHell.

3. Boaml TpemHHOBATHIX INOPOX, 3axiAOYeHHBIe B TPEI[HHAX H B 060Jee
KPYIHBIX IIyCTOTaX INMOPOA K IPeJCTaBIANINAE OTNSIbHEIE CTPYH, THIpAaBIHIECKH
paszofuieHHble JApyr OT ApYyra.

4. HamopHble moj3eMHEle BOABI, HaXOAAIMHECHA IIOJ THAPOCTATHICCKHM Ja-
BIEHUEM, BBEICOTS, KOTOPOTO GOJBINE MOI[EOCTH BONOHOGHOTO CJIOA.

C reordIpoTeXHHYECKOH TOYKA 3peHHsI HOf3eMHLIe BOAH OBLIHM pa3fke-
JeHbl Ha:

1. Konozesmne (mim (QpeaTHdeckde) — Bce IOA3EMHEE BOJL, KOTOpHE
MOTYT OBITh WMCHOJbB30BaHBI NyTeM YCTPOMCTBA HPOCTHIX KaIOTasReld B BHIe KO-
JOALEB, HOA3eMHBIX raiiepell, TpaHuie#, HOA3eMHBIX 3aIpyl H IIP.

9. Boabl ray0or03aJeTal0NUX TOPH3OHTOB (TJIy60KHEe BOMAH), KOTOpBbIE MO-
IYP OBITH HCIIOAH30BAHBI TPOBETEHHEM TIIyGOKHX OypOBHIX CKBasRHH. C reors-
JPOTeXHHIECKOU TOYKH 3PpeHHA apTe3HaHCKHMH BOJAMH HAOJUKHBI HAa3bIBATHCS
TOIPKO CaMOW3JIHBAIOIIHECH.

IlocnegHee moppasiedeHde NMOJ3€MHBIX BoJ AJA IejeH HOHHXeHHSA YpPOBHA
I'PYHTOBBIX BOJ He HMeeT CYIIeCTBEHHOI'0 3HAJeHHSA, TAK KAK KOHCTPYKIHS H
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TJay0HHa KOJOALEB INIaBHEIM 00pas3oM OUpeAetsioTcd HeOOGXOMHMOH riayOMHOH
38JI0%KCHHSA OCHOBAHMS COOPYy‘KeHMI, a He TJIyOWHON 3aJIeTaHHSA BOABI KaR IIO-
Je3HOTO HCKOIaeMoro.

Yro KacaeTcAd THAPOJOIHYeCKON KJIACCH(PHKALUH, TO ¢ TOYKH 3peHHS IO-
HUMEHHA Das3HHIA MeRJy MOYBEHHBIMHA H TDYHTOBBIMH BOJAMHM HECYI[eCTBEeHHA,
noJpas3AcieHde e HA HeHAlUOPHbe M HAIOpHHEIe IOA3eMHBIe BOABI, Ha000pOT,
Q9YeHb CYINECTBEHHO. lIpH IMOHHMeHHHW Oeno HAeT O TPYHTaX, T. €. 0 TeX 0O0Jb-
HIel0 9aCThI0 PHIXJIBIX IOPHCTHIX (BOAONPOHRNAEMBIX) H IJIOTHBIX (BOAOYIODHEIX)
opoJax, KoTOpble AMEI0T B CTPOHTEJIbHOM Jelie BIOJHE OLpeleleHHOe 3HaJeHHe

B HoBoOlt KiaaccudHKaIEH, pa3padoTaHHoN TeM ke A. A. KosbIpeBBIM cO-
BMecTHO ¢ A. M. Mupmyscrem m pomomenHO# 11 BeecowsmoMy ruapomormde-
cxoMy chesmy B 1928 T., yme OTCYTCTBYeT TeOrHIPOTeXHHIECKOS pasfleleHHe
TI0A3eMHBIX BOJ, 3aTO 60Jiee OTYETIHBO IpOBelleHO pas/ielieHHe Ha HEeHAIODHBIe
{CBOOOJHLIE) H HAIOPHEIE BOJHI.

Beda ara kaaccHUKamusa cBelleHa K ABYM cXeMaM: 1) HO TBADOIOTHYECKHM
¥ CTpATHIpa(UYECKHM IPH3HAKAM; 2) IO PeHeTHYECKHM IPH3HAKAM.

IlpuBo/EM HePByI0 K3 HHX, OIIyCKaA CTPATATpapHYeCKHE YCJIOBHA:

[ [ CBOGOZHHE BepXHHE
(BepxoBOAKa)

CroGoJHHe moAseMHbBIE + s cTORK

JQCTOBHEG BOXEL

CBoOORHEIe HHIMHHE {

HonseMHEe IfonseMAR® BOJOTORE
f ( IInacToBHEe BOIK
BOI R Cy6apre3gaHcREe
HonseMEHN® BOJOTOKH

Heanoprle noxseMH:e {

{ IIaacToBHE BOJEL

ApTesHaHCRHE
L ToxgseMHENE BONOTORH

!

B aT0it cXeMe cOBepHieHHO OTCYTCTBYeT TEPMHH <«IDYHTOBasl BOHa», OTOPO-
IIeHHBIH aBTOPaMH KAaK «CTapHIl, OTRHUBIIHI».

IIpop. @. II. CamBapenckHit B cBOelM Kmure «['mAporeosorma» 1934 r.,
cupTas EKaaccupuranmio A. A. HosmipeBa M A. M. /KEpMyHckoro ommoit ua
RaH60Jee CEPhe3HBIX pabor B 00JaCTH KJACCHPURAINH HOJ3EMHBIX BOZA, TeM H
MeHee CYHTaeT HeOOXOAWMBIM COXPaHHTh, Kak BOHIeAIIM# BO BceoOmiee YIOTpe-
OieHde, TePMHH «TPYHTOBBIe BOABI», IOJ KOTOPHIM OJHAKO IMOHHMAET, KAK 0§0Jb-
INAHCTBO COBETCKHX TeoJIOTOB, TOJBKO Te BOJBI, KOTOPHIE 3aJeraloT B IEePBOM OT
TOBEPXHOCTH IPOHHNAEMOM cioe, He 0073]1a10T HAMOPOM H HMEKT 00JaCTH ITHTA-
HAs, 0OBIYHO COBHAJAIIYID C O0JACTHI0 PacCIpOCTPaHeHHS.

Pabogass cxema, koropoit mpod. . II. CaBapeHCKH#! caedyeT IS XapaKTe-
PHCTHKH I0,136MHBIX BOH, MPEACTABIeHA HM B CIeAyHOmeM BHIe (cM. TaGi. 11).

KRax B cxeme A. A. Koamipea u M. A. HHEpDMyHCKOrD, TaK U B CcxeMe
npod. ®. I1. CapapeHCKOTO K YHCIY HATOPHBIX OTHECEHHI TOALKO APTe3HAHCKHA
H Ccy0apTesHaHCKHe BOIbI, T. e. 3aJeraplide BooOmie Tray6oKo, ¢ 003aCTbl IH-
TaHUSA BHE Ipele]OB HX pacIpOCTpaHeHUd.

Ha camom [esie BOJBI, 3aJieraiolide HerTayO60K0, B CaMOM BepXHEM OT II0
BEPDXHOCTH HOPOHHIAEMOM CJIOE, 9aCTOo O00JaJai0T HaIopoM, ¢ KOTODHM TpPHXO-
AUTCS MHOT/A, OYeHb CYHTATHCA IIPH ITPOHBBOJACTBE CTPOHTENbHBIX pafor.
OgEaRo Takwe BOJH HeJb3d HA3BATh HU apTe3HAHCKHMMH, HH cy6apre3HaH-
CKHMH, HO0 Iociennme, kak yKasnlBaeT mpo. @. II. CaBapeHcruii, «3agaeras
Ha CPABHHTENBbHO 6O0NBPMOHN raybuae, o0I3KAHNT HOCTOAHHOHN
TeMIepaTypoil, saBHCAIIEH OT IIyOMBBl BOJOHOCHOIO CJIOS», W IJIOMIAIH
AX pACIHpPOCTPaHeHHS H3MeHAKWTCH «O0T HeCKOJbKHX JECATKOB [0 HECKOJBKHX
COT THICAY KB. KHJOMeTpPOB H 60jpHie» ',

1 Ipog. ©. II. CasapenckHit, 'aaporsonoras, u3x. 1934 p., crp 200.
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Tabnuna 11

OcHOBHMe NOZpa3neleHHA I'TapHHe BHIM OrxeaApHMo BOIH

3ajeramyue B HOBOPXHOCTHHX OTJID-

Bepxos
MeHAAY —TPYETOBH ¢ PXOBOLKH

Boxn 6Gesaanopubie (CO CBO-~

a e
60A=0A MOBePXHGCTE) dazeraomue B CJ0SX, ODEPEKPHTHX

BONOVIOOPDHBIME, MOXEX OJACTOBHE &

6e3HaOO0OpPHHS \
TlonysamopHause {cy6ap-

3anerawnoAe B NPOHAMAOMKEX CHOIX, TC3HARHCKHO)
NepecIadBRIOIHXCE ¢ BOJOYIOPHHIMH,
MCEONACTOBHEe HIH AapPTEe3HAaH- |

Bozn HamopHEbe CEHO

dalleraouge B TOKTOHHIECKHX <Ceky- | MHHepaJdbHHe u Tep-

uX TPelHHAX — -
u, Pll&HaXH:[gJIH TPeIlHH MANBHHE BOAK

C nOpyro# CTOpDOHE, OTpDaHMYEHHE TOHATHA TFPYETOBOH BOXHI TOIBLKO Bep-
XOBOOKOR CO CTPOHTETBbHOH TOYKH 3peHHA CO3HaeT KAKOH-TO HCKYCCTBEHHDBIA
pas3pelB  MeRIYy BOJOH, 3aKJNIOICHHOX B CAMOM BepXHEM IIPDOHHIAEMOM CJOe,
noJnemamieM yAaJeHHIO IOPH OTPHIBKEe KOTJIOBAaHA, H BOJOH 60Jee IIyGORHX
CJ0EB, TaKiKe IOMIeRAIHEX YJAJCHHI HIH CIYyXKAINMX OCHOBAaHHEM BO3BOAH-
MOro COOpPY:ReHMs Ha IOCTPOiiKe ObLIO GhI MO MeHBbIIEH Mepe CTPaHHO HHRHHH
CJIOH B Ipelaedax INIyOHHBEI KOTJIOBaHA CUHTATHh HE FPYHTGM ¥ HAXOAAIMYyHCA
B HeM H TIOJIERAIYI0 YOaJeHHIO LOCPSJACTBOM BOJOOTIHEA BOKY MMEHOBATH HE
FPYHTOBOH, TOr/la KAK BepXHHH CcJO# M BOAY B HEM HMEHOBATH PRyHTOBOH, Ma
H TO TOJIHKO B TOM CiIy4dae, eCIH OHA HeHallopHad TaKOe pasnpelieHHe BHeEC]O
ObI 20JbKO HYTAHHIY B CTPOHTEIBHYI0 TEPMHHOJOTHID.

HasBpaHHe PPy HT, TBepAO U 3aKOHHO YKOpEeHHBIHIeecs B CTPOHTEIHHOM
Jlesle, HeOOXOJHMO COXDaHHMTDH H B TeXHHKe IMOHHXEHHMS YPOBHA IDYHTOBHIX BOJ,
CBA3AHHOI0 (€O CTPOHTEIbHBIMH pal0oTaMH, CJeZ0BATCJABHO H 3aKJIOIYCHHYK
B IpyHTe¢ BOAY Iedecoo0pa3HO Has3hIBaTh BOOOIe TPyHTOBOHM, BRIHYAA B 9TO0
OOHATHE HATODHY® H 0e3HANOPHYI0 HOYBeHHY® HIH BEPXOBOAKY M BoAy 0oiee
TIyGOKHX CJIOeB.

Haa pese#t moHEMeHWs O4eHb BasKHO pas3jHYHe IPYHTOBHIX BOI B B3aBH-
CHMOCTH OT XapaKTepa 3aJIeTAHUS BOAOHOCHEIX, & TaKEe NOACTHAMKUIAX H Iie-
PEEPBHIBAOIIEX HX BOJOYUIOPHBIX TPYHTOB.

Ilpemxne BCcero HaJO pasandaTh «6acCelHEH TpyYyHTOBOH BOOHD>»
OT «<xIOTOKOB TPYHTOBOM BO MBI,

Ilox 6accefimaMm rpyHTOBO# BOABI Oy[eM IOHMMATh CKOIIEHHA IPYHTOBOK
BOAb B KOTJIOBHHAX, 3alOJHEHHHIX BOAOHOCHBIM rpyHTOM. Il0 amaxora® ¢ mo-
BepXHOCTHHIME Hellnbrak Ha3bIBaeT TaKHe 0aCCeHHLl 03€epPaMHE 'PYHTOBH X
pon. TakHe 6GaccefHRI MOTYT OHITH HeDEKpBLITHl BOJOHENPOHHLUAEMEIMH OTIO-
JReHHSAMH, B pe3yJabTaTe 9ero MOryT HOJYJHTHCA HAUNOpHBe GaccCelmH
IPYHTOBOH BOAH

Ilog, mOTOKaMH TPYHTOBBHIX BOA OyJeM HIOHHMAaTbh MAacChi BOAbl, ABHIRY-
IHe#ica B OUpeAeICHHOM HAIDABJICHHH 9epe3 HOphI DPHIXJABIX O0JNOMOYHBIX HODOX
(FpyHTOB), 3alONHAOIINX YAJHHCHHBIE GoJee MIAH MeHee IMHPOKHe BHAJHHN
B BOJOHEIPOHHOAEMBIX KODEeHHBIX MNopoJax. IIOTOKH TIpPYHTOBLIX BOZ MORHO
yIQENOHTH [HOBePXHOCTHEIM PeRaM H KaHajaM. KCIHM I0oBEPXHOCTh HOACTHIAD-
M[eF® BOLOYHOPA HMeeT YRJIOH B KaKy®R-HHOYZb CTODOHY, TO B BaBHCHMOCTH OT
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TOr0, O0HAMKAETCH BOIOYUOp THE-AH00 HA MOBEPXHOCTH 36MJIH HJH IOJ ypOBHEM
OTKPBITOT0 IIOTOKY, 03epa MJIHA MOpPS, PA3JHI’lTCA IHMOTOKH €O CBOOOJHBIM H
¢ BOAUEPTHIM ypoBHeM. KEcaM Boja HaxOA®TCS HOJ HAIOPOM, TO HPH CYLIECTBO
BAHHH CCTECTBEHHOT0 [BHMKEHHAS] Mbl HMeeM HAUOPDHBH# X OTOEK.

AHQJOTHYHAO OTEPHITHIM (IOTOK4M IDYETOBEIC HOTOKM YaCTO HMEOT CBOH
JOJHHH H CIeJOBATEJHHO GONee WA MeHee OrpaHAYCHHAY® UWHDHHY, [OACOHO
MOBEPXHOCTHHIM IOTOKAaM OHHM MOI'YT BMeThb OOKOBHe IPHTOKH.

B ornHYHe OT COBPEMEHHBIX PEYHBIX MNOJHH, HA3BIBAEMHIX HHOTHY K H-
BH MY JOJAHAMHE, NOAHHL APEeBHHX HCYE3HYBIIHX peRK HA3HIBAlOTCA M€ P 1-
B Bl M H JOTHHAMH, B KOTOPHIX IPOTERAXT HBEIHE IOTOKHM TPYHTOBBIX BOJ.

Ogenny JApeBHMe MEpPTBBIE JONHHBI WHOT/S HMET O6OJABIIyID TIYOHAY
(25 M # O6oJee), COOTBETCTBEHHO YeMy MOTYT BCTPEYATHCA TIIYOCOEHEe NOTOKH
rpyHTOBOo# BoAhl. HepeAro ApeBHEHE MepTBble HOAHHER HMEHOT 3HATATCILHYD
HHpPHEY.

Ecmm MeprBas jonwHa 00pasoBaHa CYMECTBOBABIIEH XOrAa-70 TAyOO0KO#
M Y3KOH pekoil, TO CMCHERBHIMH ¢e Y3KHH IOTOK TDPYHTOBOI BOJIRI HMeeT CBOH
XapaKTepHble 0COGEHHOCTH B OTHOMICHHH HOHWREHHSA YPOBHSA FPYHTOBBIX BOA,.

Yro kacaercd BO3BHIHIEHHOCTEH d PaBEWH JeJHHKOBOTO IPOHCXORIACHUA,
JAPeBHHX M COBPEMEHHBIX MOPCKHX HOGEpesRHH, a TaRKe ACIIOBAAILHBEIX 00pa-
30BaHH#, TO B HHX MOI'YyT BCTPEYATHCA TakKe HCHAUOPHHE H HROOPHEIE fac-
CedHbl H IOTOKH.

Hexoropble 0COGEHHOCTH UPEACTABIASIOT BOAH JOHHEX o6nacte#t, rae 6ia
rorapd OOHOPOJAHOCTH, YHCTOTEe M MEJIKO3epHHCTOCTH IIeCKOB W OTCYTCTBHIO BO-
JOYIIODHBIX NPOCIOHKOB 3ePDKaJO IPYHTOBHIX BOJ HOPEACTABIACT BOJIHHCTYH IO-
BEPDXHOCTD, CIeAFINY®H B QOHICM 83 BOTHHCTOW AHEBHQK IOBEDXHOCTBHIO.

Kark B G#cceftHaxX, T8K H B IIOTOKAX IPYHTOBHEIX BOZ 9aCTO HAOIBIAETCA
BECHMA BARHOE AJA DOHUMREHHAS 9TaMHOEe HIH APYCHOE PACIHOIOReHHE
BOJI, KOTOpPOe HMeeT CBOH OCOOGHHOCTH peXEHMa, & I03TOMY H CyIECTBEHHO
BINAET HA CcO0CO0 HMOHUIREHHSA YPOBHS I'PYHTOBBIX BOA.

Ke#tnbrar pasiamdaeT ClelyoIiHe CIYIaH STAIRHONQ CTPOCHHSA O6acceiHOB
W TOTOKOB TPYHTOBHIX BOJ.

IlepBoiit caydait, KOrJa dYepelywoIlEecs IPOBHIgeMble H HENPOHHNAcMbie
JH0M HMEKHT 3HAYHTeNbHBIE HPOTANKEHHS, NOpPHIEM:

4) CJOH 33JIeraiorT BIONHE HJHM IIOYTH TOPH3OHTAJIBHO,

0) CIOR 3aJeralpT ¢ 3HAYHTEAHLHBIM YRAOHOM.

IIpd ropE3OHTAJILHOM 3aJIeTAHWH CTOEB MBI MMeeM 3 Ta X HH H Oaccelin
HJIM DOTOK PPYHTOBBIX BOJ, IDHYEM BCS 3TARH KPOME CAMOTO BEpPXHEr0 SBIH-
DTed HATOpDHHMH. B TARHX cllyiadax OOBIKHOBGHHO ITHe3OMETPAYCCKHH YPOREHH
oomu#t AndA scex sTamedt. ITOH OGIHOCTHIO IHE30METPHIECKOTO YPOBHA 3Ta'KHbIe
BOZIbl OTAHMYAI0TCS OT COBOKYHIHOCTH HECKOJIbLEHX BOJOHOCHBIX IOPH30HTOB, BMEI0-
IMAX RaRJIpIld CBOI OTAEIbHYH Ibhe3OMETPHIESCKYH BLICOTY.

Ilpy 3HAYHTEJABbHOM YRIOHE cJOeB B OOJBLIMHEETBe CaydaeB MBI GyleM
HMeTh 3TaXR HB H HOTO K, NPAHAAJICRAIMEA K OAHOMY FOPH3OHTY.

Bropo#t cayda#, ROTla NpOHMIAEMEbIe M HEUPOHHN@eMHle I BOAB CJIOH
YePEeAYIOTCS TaKHM Oo0pas3oM, 9TO ONHH CJOH ©00pasyioT BHIKIARABAKIHECA
HPOCJHOWKHE B JPYIrdX; FOPH3OHTAJHbHOE MIH HAKJIOHHOE SaJIeTAHHE CJIOER B 3TOM
GRygae He HMeer OOJBIIOTO 3HAYEHHS

Henu caMpiii HHERHEN BONOYHOp, NOJACTHAQAOIIUA BCI0 CBHTY BLIRJIHHH-
BAIOIAZCA UJI0eB, HAKJOHHBIM H HIhe30MeTPHYECKHY YDOBEHL TaRRe HMEET
ABHBIE YEJIOH, TO MLI HMeeM NeJE0 ¢ HOTOK (O M, B ODOTHEBHOM clydae OyneM
HuMeTh 6acced H TDYHTOBHX BOJ,

Uepenosasue NPOHAIAEMbIX H HEIPOHHIAEMBIX CHOEB OZHOIO BOZOHOCHOTO
TOpHB0HTa MOMRBT OBITH BCTPE96HO B TDYHTaX DA3JHIHONO HPOHCXORICHHI.

Hepeniit caygadi, T. e. YepefOBAHHE CJI0EB 3HAUHTEJNHHOr0 TPOTAREHHS,
BaH00Nee CBOMCTBeH NIpHOPeRHO-MODCKHM, O3€DHBIM, 3 TaRRe JAPDeBHHM MOII-
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BBIM QJUIIOBHAJbHBIM HAHOCAM, OGPa30BAHHLIM IIPEHMYINECTBEHHO B CpeJHEM H
HRRHEM TeYeHHH MOIIHBIX PeK,

Bropo#t caydait, T. e. JepefOBaHHe IPePHBYATHIX CHOCB, 60Jee BCEr0 BO3-
MOREH B OCHIISIX H KOHyCcax BBIHOCA TODHBIX peK, B HH30BbAX MEJKOBOJHLIX
pek (B 9acTHOCTH B AEJBbTOBBIX OTIOMeHHSX), OCOOCHHO Ke TAKOr0 pOfa 3ale-
raHMe BOJ| CBOMCTBeHHO NSTHUKOBBIM OTJIOMEHHSIM.

®. Ilpuan B «Handbuch der Hydrologie» mpuBOJUT HMeabl# psij IPHMEPOB,
KOrla B JEJXHHUROBBIX OTJIOMeHHSAX MOTYyT OOHAPYRHBATLCA JIOMHBIE M Hedpa-
BHAbHBIE yDOBHY, BHI3BIBAEMBble MECTHBIMH H3MeHeHHSMH peuMa BOA OJaro-
Aaps BRIOICHU® HEOPOHHOAEMBIX IJIACTOB, JHH3 W G6Ge3OpMeHHBIX TJIHIO
HJH Re 3aMEHYTHIX H HE3aMKHYTHIX BOJOHOCHBIX MEHIKOB (HHOTZA O4YeHbL GOJb-
HINX DasMepoB).

Ha¥x: pasHOBHAHOCTD STasEHBIX BOJ HEOGXOJHMO YKa3aTh Ha BOJABI, BaKJI0-
YeyHbie B TOHKHX HOPOCIOHKAX CJAOHCTHIX I'DYHTOB, I.IABHEBIM 00Pa30OM TIHHHCTHIX
IIeCKOB, TOIMHX M CpEJHHX CYTJMHKOB. TakWe BOJABl YCAOBHMCA HMEHOBATH
HpocloedHBMH.

Haxozmsich MO HAIOpPOM, IPOCIOEYHble BOLBI IPHOGPETAIOT JOBOJHHO GOJb-
IIyl0 CKODOCTb IIPH HOCTYIIEHWH B KOJOAeH HIW KOTJIOBAH. JTH BOJIE MOTYT
TOr/I2 Pa3MBIBATH BOJOYIOpHLIE TIOACTHAAWINHME H IepeKpPHIBAINde HX IIpo-
CIOUKH H IpeBDAIlaTh BeCh B0oOOIIe TPYHT B 0YeHb TeKydym, KaUmleQGpasHyl
MAccy, IJICX0 OTAAKINYH BOZY. B TarkHX ycaoOBHAX NOHHMEEHHE IIPEACTABIAETCS
Hambogee 3aTPYNHHTEIbHBIM, & YaCTO H COBEepHIEHHO HEBO3MOMHEIM,

PesoMupysa Bce BHIIICH3JIOMEHHOE, MORHO C TOIKH BPeHHS NOHURCHUSE
NPeJIORATL CAeAYOIY0 TePMHHOJOTHIO I'DYHTOBBIX BOJI.

I. ITo ruipoMexXaBEAIECKUM NPH3HAKAM:

1. HemamopHble TPYHTOBBIE BOJIEL.
2. HammopHbie IDYHTOBBEIE BOJHI.

II. Ilo reorTEAPONOrHYECKHAEM OPHE3HAKaM

DBacceltHbI I'DYHTOBBHIX BO/I.

2. IIoTOKH I'DYHTOBEIX BOJ: )

a) CBOOOIHEIE, * HEOTPaHHI€HHOM HIMPHHH, iIHDPOKHE, Y3KHE.
6) moIanepThle

ju—y

II1. Mo saxderadHyu o

. Conromiable (6acce#HBI H ITOTOKH).
ITasRHbIe (O6acceMHBI H IIOTOKH).

ITpocaoegasie BOIBI )
. MeIIKH TPYHRTOBEIX BOJ iBaMI{.HyTbIe, He3aMKHYThHIE,

Ilo sroif TEpMHHOJOIHH TAKOe HANpHMep ONpelelleHHe, KAK «HANOPHHA
CBOGONHBIY STAKHBIA TOTOK», TOBODHT O TOM, 4UTO HMeeTcH IOTOK, pa3JeleH-
HBI Ha 3TA%EH BOJOHEIDOEHIZEMLIMH TPOCHOWKAMH W HMEIOIOHH CBOGOTHBIN
CTOK Ha MOBEPXHOCTH 3eMJIH B BHHE KII0YA.

«HeHATIOpHBIA y3KHH COXOIMHON MNOAIpPY:ReHHBIN rpyH:r()Bme ITOTOK» —
MOTOK OrpaHHIcHHOM IIHDHHEI, He pas/ielcBHBIN Ha 3TaRH ¥ HE HMEOUHI
MECTHBIX 3HAYHTCJIBbHBIX JHH3OBHAHGHIX HeIpOHHUNACMBIX BKJIIOYCHHHE, ¢ IOBEDX-
HOCTBHI0 BOAKI, COBOaJaloNMEeH ¢ NLE3OMETPHYECKOH IIOBEPXHOCTHIO. H BIMBAW0-
IIANCA B OTEPBLITHIH (IOBEPXHOCTHBIM) BOHOEM.

IIpeanaraeMas TepMHHOJOTHS He MOMET KOHeYHO IIPETEHAOBATH Ha BCE06-
nmee. IpEMeHeHHe M SABJASETCA JHIIb OOOBITROA OXapaRKTEPH30BATH T€ BO3MOMK-
Hble PA3HOBHJHOCTH TPYHTOBHIX BOJ, KOTOpDbi¢ MOryT BCTPETHTBCA IIPDH HCKYC-
CTBEHHOM IIOHHAKEHWM HX YPOBHSA H OKa3aTh CYNECTBEHHOE BJIHSIHHE HA METOA
pacdera, Ha paclojJOoKeHHe M KOHCTDYKIHID KOJOJANEB., & Takike H3a IIPHEMEE
aKCIIOATAIlHH YCTAHOBKH NOHHMEHHA.
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Harx 6ymer BHamo HEme, POopMyan Ijd pacieTa YCTAHOBOK HOHWMREHHA
YPOBHA HeHANOPHBIX BOJ CYIIECTBEHHO OTJIHYATCA OT (JopMys IS HANOPHBIX
BoJ. IloaToMy BBHICHEHHe THIPOMEXaHHIECKOr0 HIPH3HAKA I'DYHTOBHIX BOJ
ABJASACTCA OJHOW H3 CaMBIX BAKHBIX M COBePHIEHHO HEOOXOJAHMHBIX HPEeAIOCHLIOK
HpPaBHIBHOIG IPHMEHEeHHS pacyeTHBIX (HOpPMYIL.

Ecau rpyHTOBas BOJa HMeeT 3HAYUTEJLHBIH eCTeCTBEHHBIH YRJIOH, TO
HAJIeSRAT B pacdeTHble POPMYAB! s TPYHTOBHIX BOJ C I'OPH30HTAJbILIM ypOB-
HeM BHOCHTDH COOTBeTCTBYOIIH¢ IONpaBKW, & KOJAOALLI cJeljyeT pacHoJaraTh
Jaie ¢ BePXOBOH CTOPOHLI HMOTOKA, 4eM ¢ NPOYHUX CTOpoH. Ilo9ToMy BhisicHeHHeE
BONIpOCA, HMeeM JH MBI Ielo ¢ 6acCeliHOM HJIH DOTOKOM, SBIAETCSd TAKIKe BaEK-
HBIM YCJIOBHEM MJIA IIDABHJIBHOIO IpPOSKTHPOBAHHSA YCTAHOBKH NOHHMREHHS.

Eenm ycTaHOBRA HaxoAuTCA BOAW3H OTKPHITONO BOJOEMA, TO IPH TMOAIEp-
TOM 3THM BOJ0CMOM HOTOKe I'PYHTOBBIX BOJ HPHXOIUTCS CUHTATHCA ¢ BIHSHHEM
3HAYATEeJbHLIX KOJeOaHMH YPOBHS BOJABI B BOAOEME, TOrJa KaK IIPH CBOGOJHOM
OOTOKe B 9TOM HaN0OHOCTH HeET.

Iorokun wHeorpaHHYeHEON M GOJBIION IOEPHHE! NHTZI0T BONOH TOHHBH-
TeJbHYI0 YCTAHOBKY CO BCeX CTOPOH, TOTAQ KaK IPH Y3KHX HOTOKAX —— TJIaBHBIM
o0pa3oM ¢ BepXOBOM, B MeHbIe#l CTeIeHH — ¢ HU30BGH CTOPOHB! HOTOKa H
JO9TH COBEPUIEHHO OTCYTCTBYET IPHTOK ¢ O0KOBBIX c¢TOpoH. IlosToMy B ornmame
01 YCTAHOBOK B OacceliHe M B INHPOKOM N0OTOKe, Ille OCyHIaeMBIM YYacTOK He-
00XCTAMO OKDPYEHTH KOJOAHAMH CO BCEX CTOPOH, B y3KOM IIOTOKe TJIABHOE BHH-
MaHHe CiaelyeT OOPATHTh HA HOCTAHOBKY KOJOAIEB BHIINE OCYHIAeMOT0 YIACTKA.
OJfA mepexBara IOTOKR, a TaKiEKe HHIKE yIacTEa IJas IepeXBaTa BOJ, HaIpaBJIgo-
UIAXCA K Y94CTKy, P/Ie YPOBeHL IIOHHARAETCA B Pe3yibTaTe AeHCTBHA NOHH3H-
TeJIbABX KOJIOIIEB.

B cnorommEpIX 6accedHax M HOTOKAX (OHABTPLI KOJONUEB PpaloTaloT Beew
CBOell IOBEDXHOCTBIO, TOIAA KAK B 3TARHEIX H HOPOCIOeYHBHIX BOJAX — TOJBKO
9aCTbhl0 GOKOBOH TOBePXHOCTH. BBHAY 9TOr0 B OpOCHOEIHLIX H 3TARHBIX BOJaX
YHCIO H KOHCTPYKLHA KOJOAINEB MOrYT CYIIeCTBEHHO OTIHYATHRCA OT TGKOBBIX
‘B CILIOIIHBIX 6accedHax H IOTORAX.

B comomBaBIx GaccefHaX M INOTOKAX HOHHMREHHE YPOBHA BOALI CBABAHO
¢ OCBOGORACHHEM IIOD LPYHTA OT BOABI, T. €. C OCYIIGHHMeM TIDyHT2, TOrIa Kax
B STARHBIX H IPOCHOCYHBIX BONAX 3a94CTYI0 yJaeTcd TONBKO MOHH3HTH HAIOD H
VCTPAHATH BLINHpaHHE I'DYHTa €O AHA KoTiaoBaHA. (COOTBETCTBEHHO ITOMY DPas-
JUIHAID KOHETHHLIX Pe3ynabTaTOB IPHXOAUTCS JACTO BHIIOJHATH Pas3JIAYHO H Ca-
Mbl€ YCTAHOBKH TOHHRCHHA.

Ecne B mpelenax KOTIOBaHA HJIH HOA3eMHOH BHIPACOTKH ORARYTCA CRO-
OJEHHA BOABI B BOJOHOCHSHIX IPYHTaX C HENDABHILHOM (opMOR 3aJeraHHA ——
B BHJE¢ MCIOKA CpeOH HelPOHHIAEMBIX TPYHTOB (BCTpEYalTCs Ccpel JeJHHKO-
BhIX 00pa30BaHHil), — TO 331343 HOHHMEHHA OyAeT 3aKJOYATHCH TOJEKO B H3-
BJACIeHHH MepPTBOIO 3a7acy BOJAGI, €CIH MeHIOK 3aMKHYTHIA, HIA Ke B OTKA9H-
BaHHH TaKOT0 KOJHYECTBA BOABI, KOTOpOe OO0JbIle IPHTOKA BOJABl B HE3aMEKHY-
TH MEIOK W3 COCEJHHX YYACTKOB BOJOHOCHBIX T'DYHTOB.

HoHeuno He Bcersa ynaeTcsa BIOOJHE OTYETIHBO BHISABHTH ACHCTBHTENLHbIH,
HHOT/J2 BechbMa CJORHBIA XapaKTep 3aJieraHHsA H PEEHME TDYHTOBBIX BOXL
B pall0He HpOeKTHPYeMOro IMOHHMEHUA, HO JaCTO JasRe INPHONH3HTEJRHOE Hpek-
CTaBAeHHC MOMKeT OKa3aThCH CYIMECTBCHHO BayRHBIM Iad NPABH.ILHOCTH peIe-
HHES W BBIOOJHEGHHSA 33JAYH.

C npyroit cTOpoHBI, B HACTOAINEE BpeMA TeOpPUS NOHAKEHEHA He HACTOJILKO
elme OOoJMHO paspalboraHa, YTOOBI OXBATHTL BCe OCOOGEHHOCTH 3aJieraHus H JBH-
SReHUA TIPYHTOBBIX BOJ, OpHMeMBl K¢ IOPAKTHICCKOTO BBINMOJHEHHS HCKYCCTBEH-
HOTO IOHHMKEHHS IPYHTOBBHIX BOJ, B HeTAJAX CTOJL PASIHIHEI, YTO OBIIO0 OM H
HEIIOCHJABHO M HelleJecoo0pasHO MpelCTaBHTh HX B KAYECTBE TOTOBBIX PeNENTOB
1A BCeX BO3BMOMRHBIX BapHAHTOB THAPOTEOJIOTHIECKOH OGCTAHOBKH




I')TABA III
TEOPHA NOHMEEHHAA YPOBHA T'PYHTOBBIX BOJ

§ 1. OCHOBHON 3AKOH JABIGKEHNS IPYHTOBBIX BOJ

Kax yxe Oblo BRI yKa3aHO, B OCHOBAHME TEODHUH MOHHIKEHHS IDYHTO-
BBIX BOJ IOJOMKEH 3aKOH (DHIBTPAI[MH BOABI depes IECOK, HA3KIBAEMbIt OOLIKHO-
BeHHO 3akoHoM /[lapcHh.

AHRIATAYECKN HTOT 3aKOH BHIPAJKAETCS TAaR:

h
v=Fk . T: (I)
rie:
¥ — CPeJHAA CKOpPOCTh PHALTPAMH, T. e. 00beM BOAB!, IpOocAYHBaAlNIeRCcH
B ¢IMHANY BDEMEHH 9epe3 eJUHALY UAOIWAAA (PUIRTDE;
h — BBlcOTa Hallopa, TepsAeMas BOXOK NpHA (HANBTPRIAH,
{ — Tonmuya GUILTPa H
k —nocrosiHHad BeNMYHHA, XapaKTepH3ylmiad (HIAGTPAUHOHHblE CBOM-
CTBa IECKA.

h
OrHollenre -~ BBIpaskaeT HOTEPH HANODA, NPHXOAAMYIOCH Ha eJMHHEIY

To.nmfnm $uIbTpa, HJIHM TIHAPABIMYECKH] YKJIOH, 0603HAYAEMBIH OOLITHO 1
AIH

ITIpotus cnpaBeANMBOCTH B3akoHA Jlapch HMeeTcsl HeMaJo BO3DAKEHHH:
OJHH BOOOMIE CYMTAIOT ero HeIPaBWIHHBIM, APYrA¢ CYHTAHNT HEIPARUIbHBIM
NPUMEHAHUE er0 K fBJEHHI0 JBU:KeHUA BOJAbl depe3 IecuaHble IDYHTH B eCTe-
CTBEHHOM WX COCTOSHUA H IOJOREHUN H HAKOHEI[ TPETHLH BO3PAYRAT IIPOTUB
HEOTPAHHIEHHOTO PACIINpEHUS IPeJeaoB ero NPUMeHUMOCTH.

Jnst Toro 4ro0Bl B3BECHTH BCe COOGDaskeHus 32 H IPOTHB 3akoHa JlapcH,
Heo6X0JHMO IpPOCJAelHTh H OLEEHTh T¢ BHIBOALI, KOTODBIMH DACIOJAraeT B Ha-

CTOsIlee BPEMs TeOpPHUSA JBHIRCHUS I'DYHTOBBIX BOZ.
JBuskeHne TPYHTOBHIX BOJ MOMKHO C HEKOTOPHIM IIDHOJHREHHEM paccMa-
TPABATH KAaK JBUIKEHHC JRUIKOCTH 4Yepe3 0YeHb TOHKHE TPYOKH.
B o6mieM Buzme 5To ABUAteHHE AHAMUTUYECKU BHIpasRaeTcA H3BeCTHOH (hop-
myaoit Ilponu (Prony), BHIBeNeHHOH IOCJCTHUM eDle B 1804 1. Ha OCHOBAHHH
onbitoB Kymie (Couplet), Bocco (Bossut) u [lwo6ya (Dubuat):

dl — av + b2, (I1)

rje @I — rugpaBIndecKHit YVKJIOH, ¢ B b — K0oo(pUIIMEHTH!, 3aBHCAlIAe OT JHA-
MeTpa TPYOKU, TeMIepaTypbl M JpyTrHX (PH3HYeCKAX CBOHCTB RHIKOCTH, H ¥ —
CKOPOCTh NBIREHHS RANKOCTH.
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YeM MeRbIDe CKODOCTD ¥ H UeéM MeHBbHIe JHAMETP TPYORH, TeM Goabllee
BHaYeHHe NPHOOpeTaeT NEPBHIH WieH Tpapol dacTH ypaBHeHH: (II). B mpexnene,
KOIla BTOPOH WieH CTAHOBHTCA OECKOHCUHO-MaJol Bend@Inmol, ypaBHeHnHe (II)
giproGperaer BuA: dl = av ¥ BLIpawaeT JAMABAPHOS ABHEEHHE.

B 1846 r, Ilyacettap (Poisseuille) Ha, OCHOBAHMH CBOHX MHOTOYHCJICHHBIX
OOBITOB YCTAHOBRJ, 9TO [ABAREHAe RHAKOCTA II0 BONOCHBIM TPyGEaM eCTh JA-
MWHADHOS IBHKCHHE, AHAJATHYCCKH BHIpasRawmieecs (HopMyoi:

D2

P =x=
32y

1,

Ine ¥ -—CROpOCTh, [ — rumpaBawdecku#t yRJIOH, D — m@aMerp TpyOKH, M —
KO(PHOWEHT BHYTDEHHETO TPEHHS HJM BSSKOCTH H Y — YAGIbHBIN BeC MRHJI-
ROCTH.

CpaBHEBasA [BHREHHE EHAAKOCTH IO BOJOCHHM TPyOKaM ¢ IBHRCHHEM
BOAH 9epe3 MeCOK, CREAyeT OTMETHTH CJleAyoIfe OCOOEHHOCTH IIOCJIeHEIo
SBJCHUA:

1) XKaHaapNul, OCpA30BAHHEIE HPOMERYTKAMH MesRJy 3epDHAMH I[leCKa H
CIYRANAe IYTSIMHA JABHKEHAS BOAL NpH (QHALTPAIHH, He UMEHT NAIHHIpHIE-
cro#t $opMpl H He O0IAJAT ONHHAKOBHIM MO BCeH JHHE NOIEepeIHEIM Ce-
<ICHHEM;

2) ANAUAL RAHAJHNEB O0JbIlle TONMHHS IeCIaAHOro (PHIABTDS;

3) JeHCTBHTEIbHEIE CKODOCTH IBH/REHHS BOAH [0 KAHAJNHIAM HE DABHEI
cpelHel CROpoCTH (HILTPAIYH

HecMoTpss H2 95T0 UPHUHIUIRAJBHOS Pa3idHe, NPaKTHISCKH MORHO CYH-
TaTh, YT CKOPOCTH (PHALTPAITHA BOALI Yepe3 MeJKHH HeCO¥, KAK H IpHA HBH-
SREEMH IREAKOCTH IO BOJOCHBIM TPYOKaM, TPONOPOHOHAJNDHA NEPBOH CTelleHH
YRIOHA, Tak Kak NIHHGl KOHAJBLEB IPOIMOPHHOHAJBHE TOJNI{AHE IECIAHOTO
$HIBTPA, & NeHCTBUTENbHEIE CRODOCTH NPONODHUOHAJILHEL CpelHe! CKOPOCTH
$HAILTPATHA.

HapcH H3 OCHOBAHWH CBOHX KJACCHIECKHX OIKTOB ¢ (HALTpAmHed BOLH
qepes HENPOMBITHIE IeCKH B 1856 I. YCTaHOBHJA, 4TO ACHCTBATEIHHO CHOPOCTH
IpOTOPIHOHAIbHA, TEPBOH CTelleHH YERJIOHA.

. Hosnnee menni#t pax HccaefoBateneh, a uMeEno Be#icc (Th. Weiss)
B 1865 r., Xaren (Hagen) B 1869 r., XaBpgs (Havrez) B 1874 1., Seabreim (Seel-
heim) B 1880 r., Bemmarosckmit B 1884 p., Hudpre (Piefke) m Kmar King)
B 1885/86 r., Knasenan (Clavenad) m Bioccr (Bussy) B 1890 r., Xasen (Hazen)
B 1892 r., Masorm (Masoni) B 1895 r., Ciuxrep (Slichter) B 1897/98 r., KpecHmk
{Kresnik) B 1906 r., H. H. IlapmoBcku#t B 1922—1932 IT. B MHOTHe JpyITo
B OTHOIIGHHE MEJIKHX W CPeJHE3eDHHCTHX IIeCKOB H HEOOMBUIHX CHROPOCTel
«$HILTPAllEA B O6HIEM TIOATBEPAMIA OIBITHBIM H TEOPETHYCCKHM TYTEM JHHEH-
HYD NPOTIOPIHOHANBHOCTh MERAY YRIOHOM H CROPOCTHI.

Ho Bce 5TH ONKTH H BBHIBOJAB OTHOCHAHCH K MENKHX IECKAM H He3HAYH-
TeJIbHBIM CKOPOCTAM. JlaGoparopuble sKe ONBITH ¢ (Golee KPYHHBIMH IIECKAMH,
TPaBHEM, MIeGHEM, & TAKRe ¢ MEJKHMW INECKAMH, HO IPH 3HAYHTEIHHEBIX CEOPO-
CTSX, TOKA3aJd OTKJOHGHHSA OT JHHEHHOU B3aBHCHMOCTH MEERJY CHKOPOCTED H
YRJIIOHOM.

1. Hpsé6ep (Krober), mpouwspesmB#t B 1884 r. OCIIMPHEE H THIATENHHO
©O0CTABACHHBIE ONBITH ¢ RBapUCBLIMH TeCKAMM, DasAencHHLIME Yepe3 CHTa HA
OTAebHAIe (PPAKIHH, IIPHIES K BHIPARGHAIO:

0.8+4d
d 0,8-+-2d
v==173 (BOI) cH[cex,

Ife d — cpeiHMR AWaMeTD 3€PHA B CAHTHMETDAX.

€ 3ax. 375 —H. II XEycaxmm. 81



2. Xased IpaAMo YKA3HBaJ B 1892 T, 4TO IOXYyYeHHOe HM YypaBHeHHe
v=Ad?, ] cupaBeNIHBO JHIIL IJIS NecKOB, 8PPEKTHBHOE 3ePHO KOTODHIX He
npepplmaer B monepednnke d, =—3 mu (4 — DOCTOARHAA JIA AAHHOTO TPYHTA
BEJIHYHHA).

3. Kpecumr 1111 RpPyIHOBEDHHUCTHIX IPYHTOB H GOABIMIAX CEODOCTEH: BHI-
pell aMIMpHIecKyn $opMydy, IO KOTOpoH YKJIOH IPOIODIHMOHAJEH BTODOH CTe-
IeHHE CKOPOCTH.

4. Ilmdpre m Kaar Ha OCHOBAHHH OUBITOB (1885/86 I.) ¢ MEJKHMH HMECKAMH,.
HO IIPH CPABHHTEAPHC OOJBIMAX PAAPABAMIECKHX YKJIOHAX IIOMYIHIH DE3yib-
TATHl, KOTOpPHle HPUBONAT K BBEIBOIY, YTO 9eM MeJbde IeCOK, TeM IIPH MeHbOIcH
(KOPOCTH HACTYIAeT MOMEHT, KOT/ia 3aBHCHMOCTD MEJRJY CKODOCTHIO H YKIOHOM
CTAHOBHATCS SIBHO HEJHAHEHHOH.

5. OOpITHl ¢ METKMMH BYJIKAHHIeCKHMH IIeCKaMH, IpousBefeHHnie Masonm
IpE GOAPIIMX YRJIOHAX, HOKA3aJH TAREe OTKIOHEHHE OT JHHEHHOW 3aBHCH-

MOCTH MeRJIY CKOPOCTBIO R
P LA AR RN P77 YRIOHOM.

N

WG W3 sroro xpaTtroro o63opa
G, Lmecms. yp.ep 600 . BHAHO, YT0 3aKoH [lapcE cmpa-
K u 2PYE Jeod . BemauB  TOmBEO IpH H3BECT-
L .ypose HBIX YCHOBHAX, 8 IIMEHHO K O-
Kanag R “\Lyﬁa ria KPYTHHOCTHh YACTHIL
' FpPYHTA )34 CKODOCTDH
D y H GBIBTPAHE He SJaHIm-
== _ KOM BEeJIHKM
—x = =Ko Henporungexas rodous—~ B 1863 r. /lonor, AcXoAs
B 1 ~» 13 TEOPeTHYSCKRUX DpacCyRICHMI!
7. L 777777, W W3 oUHTOB JIapCH, BHIBEN
L X P AHAJIATHIECKOS 'BEHIDAJKEHHE 3a-
— " KOHA JBHMREHHUS TPYHTOBHIX BOJI
Pac. 54 E OTKPBITHIM BOAOeMaM (KaHa-

JaM, peraM, ozepaM). OH cloeaata
NIpesEae BCETO DAA JONMYIHEHAK:
1) 'PYHT OZHODOJIEH KAaX CBepXy BHHS3, TAK H B CTOPOHEL,
2) ecTecTBeHHBI# YDOBEHL TDYHTOBEHIX BOJA NDENCTABIICT 34 IpeJelaMu
JEACTBAA KAHAJ3 TOPH30HTAJbHYI0 CBOGOLHYI0 IIOCKOCTD;
3) AHO KaHaJa WA pPeKH COBIAJAET C FOPH3OHTAJAHLHOM IOBEPXHOCTHIO He-
NIPOHHIACMOH IONONIBE! BONOHOCHOTO CXos (pHC. 54).
Tak Kax CKOpPOCTD JBHMEHHS FDYHETOBBIX BOJ[ OGBIKHOBEHHO OUCHE MAJIa,.
T0 B ypapreHud Ilponn: (1I) MomHO OTOpOCHTH B NpaBoOit YacTH wreH bv®. Torga.
B coltacHE ¢ (opmydaMu Ilyaceiass u Jlapcr Oyier

v =Fl. (1)
O6o3nau®B 49epes ¥, CPEAHDI CKODOCTh TIPOCAYABAHHUS BOHH depe3 IIO-
nepedHoe CEeYCHHe, HAXOAAleecs Ha DACCTOSHHH Z OT ypesa BOJLI B KaHale

E AMeomee JCHCTBYIONIYI0 BBICOTY ¥ M IUADHHY, DABHYID IIHHE YYACTKA Ka-

d
HaJa I, 3aMenus [ Ha ?i:% H O0003HAYHB 9ePe3 ¢ KOIMIECTBO BOJLI, IPOTEKAD-

el B8 eHHANY BPCMEHH depes YKasaHHOe cedende, [N HOIyImI ypaB-
HeHHe:

OTEY A

82



HJIIH:

ydy = -Z%c“ dz.

HHTerpEpysa nocaefHee BhHpaXeHHe, OH TOMYIHJ JaJjee:
2q
e C
Y© = T .
Y % +
IToncTaBasas BMeCTO Y BelNMIHHY R, H COOTBETCTBEHHO I ==0, IIOJyIdM:

2q
% 040G,

By =

OTEY,H& C — hzo-

Hopcrasnasa C—=h? B npeARAyIee BHIPAREHHE, TIOAYIaeM OKOHYATEID-
Ey® ¢$opMyly, BHDAaRAOIYD ABAKEHAC¢ BOALl K KAHAIY:
29
2 h2—21 4
Paccymsnas moRo6Ho BHOIeH3X0KeHHOMY, [[0mom BEIBeNI Takme opMyay
JAS KPYIAbIX HIAXTHHIX H TPYOUATHIX KOJOMIEB:

y?—he? = -1 ;Z - (3)

K aroit ke (opMyse Ha 0CHOBE IPAKTHIECRHX OTKAYEK NpHIea B 1870 T.
A. TuM, a mosToMy dopMyny (3) H BHITEEZION{HE H3 Hee YaCTO Ha3BIBAT (op-
MyaamMu onon-TaMa.

OGosnadennd B ¢opMyne (3) BHAHB H3 pHC. 55 H WMeOT Te e 3HAYEHHS,
910 ¥ B dopMyne (2), IpEIEM I, — PajHyC KOJIOIIA.

IIo Mepe yBenmueHHs FOPH30HTAJMLHOIO DACCTOSHHS £ OF KAIITAIRHOIO CO-
OPY®ReHHA (KaHaBEl, ra.jiepeH, KOJOANS!) Bo3pacTaeT X BeNHIHHA ¥, IOKA HAKO-
HeI[ BHa DPACCTOHHH R BHICOTS, NMOHAMKEHBOr0 YPOBHA He JOCTHIHET HpeAeNbHODO
3Ha4YeHWs H, paBHOTO BHICOTe HETIOHHKEHHOTO YDPOBHA TPYHTOBLIX Boj. Torza,
TIONCTABNAA BMECTO & H ¥ COOTBeTCTBeHHO R H H, NOIy4HEM BMeCTO ypaB-

HeHnsa (2):
R o ) @)
H BMeCTO ypaBHeHHs (3):
g L B '
H? yﬂ—“klnm. (39

BeanurHa, R Ha3pIBaeTCA TDEEIOM JEHCTBHS JNDEHHPYOmEro (KanTam-
HOTO) COOpYyKEHHMS, 8§ B 9YACTHOM CIydae KDYIJOIO INAXTHOPO HJIM TPyGdaTOro
KoJoana — pajgaycoM NeicTBHA.

Hecmorpa ma T0, 910 QopMynbt [lonwH-TAMa ¢ ACCTATOYHOH I IIPaK-
THEH TOIHOCTBI) MHOTOKDATHO OBIIE HCIOJB30BAHBl H IOATBEPMEICHEl Ha IIpak-
THKe I'DYHTOBOTO BONOCHAOREHHS KaK CAMHMH ABTODAMH, TaK M OYeHb MHOTHMHA
ApDYTHEME THApOJoTaMH H THAporeXxHHKaMm [Jlorep, Beitpayx, E. Ilpman, Hpac-
HOTIOMBCKHY ® MHOTHe ApYyrHe], Boe e UMEITCS TPOTABEMKH H HTHX OPMYJX
H BooOme 3akoHa [lapcH.

Oco6eHHO pe3Ko NPOTHB 3aK0HS Hapcu Beicrynun B 1878 I. B MOATBEPAHI
CBOX BOspasReHHs B 1914 m 1921 rr. O. Omperep (0. Smrecker).

AnannsEpys ocHOBaHEyl0 Ha 3akome [apcm dopmyny (3'), CMperep pac-
CYERIaeT TaK: eCIH B (boplg.ne (3") BeamyuHa R=co, 70 ¥ H=co , 910
SIBASIETCS HelenocThb, H60 H — KoHedHnas BeNHIHHA (MOIHOCTE BOJOHOCHOTO
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cnos). CnemoBateapuo ¢opMyna (3) m camniif sakom Jlapcm, H3 KoTOporo OHA
BBIBEIEHA, HEBEDHEL.

Ha ocHoBaHMH DPe3yabTATOB MPOGHBIX OTKadeK, Ipor3BedeHABIX A. TuMoM
6113 Crpac6ypra m OnZepcoM (Enders) 6ims Ayre6ypra, Ompekep COCTaBHN
caeqyloliee BHIpaskeHHe 3aK0HQ IBHREHHS TPYHTOBHIX BOJ:

3
I =av? | bv?
HIA COKPAIEHHO:
3
I —=mv2,

OtH dopmyasl CMmpekep HPeJUIOMRAT NPAMEHATD JJAA BHIDAKCHHS IBHIEKE-
UA IPYHTOBEIX BOJ BOOOIMeE.
Ecam B dopmyny Kpébepa:
0,8 J-2d
I— Ayo5+a,

rie d BHDAKAET BEJHYHHY CpEJHEr0 JUHaMeTpd dYAacTHI[ TpPYHTA, IOACTABUTH
d=0,8 cM, To oHa coBHmaJaeT ¢ ypaBHeHMeM CMpexepa:
3

—_—

I = Av2,

C npyro#f cTOpDOHEI, H3BECTHO, YTO TIPH HPOGHHX OTKAUYKAX, IIPOH3BEIEH-
anlx A. TmmoM B6rausE CrpacGypra m AyrcGypra, Je0 Kacaloch OYeHb GOdb-
IMAX CKOpOCTeif; BOJZOHOCHBIE CJOM COCTOSJIM H3 KPYIIHOTO TpPaBHs, CBOMCTBEH-
HOTO aJIOBHAJGLHBIM OTJAOMeHUAM BepXHEI0 TedeHHA Peitna. He mpuxomdrcs
IOBTOMY YAHBAATHCA, 4To y CMpekepa HOJYyIHIACH TaKas 3aBHCHMOCTH, KOTO-
pas coBHajJaeT IIPH KPYUHBIX IDyHTax ¢ (opMynoil KpéOepa m BooOue 0GHapy-
SRABACT OTKJOHeHHEe OT 3aKoHa Jlapcu.

Taxmm o6pas3oM BHIBOALI CMpekepa, KaK OCHOBaHHBIE HCEMOYHTEILHO Ha,
eIMHUYIHBIX OILITHBIX JAHHBIX, He JAOT ellle IIPAB& PACHPOCTPAHATH ero (op-
MyJdy Ha BCe CJyYau ABUMEHHS! IPYHTOBBIX BOJ 1IPA BCAKHX CKOPOCTAX H IIPH
BCSKOM CTPOeHHH BOJOHOCHBIX TpyHTOB. HKcam 0n1 OMperep BHIPasua o6mui
3aKOH JBH/ReHHA IPYHTOBBIX BoZ (HopMynoil

I = Av",

I1e 7 — BeIA4IWHa IllepeMeHHAd M B YaCTHOM cJyd9ae MOReT DPaBHATHCH eld-
HPLE, TOIJA STO He IPOTHBOPeYmIO OBl M HeJOMy psAAy pe3yabTaroB Jjaabopa-
TOPHBIX OIIGITOB, ¥ TeOpeTHYECKHUM BBIBoJaM, H HaOMIOZeHWAM HaJ KOJOALAMH
A KAITaRHBIMH TaJiepesdMA.

B 1919 r. Jlymmepr, B 1922 r. Porep (Rother), Xoxenep (Hocheder),
Bepcnonc (Wersluys) H meselii pax Apyr®X I'BJPOJOTOB BBICTYIIMIH KaTelOpH-
YeCKH HPOTHB IpeanokeHHoro CMpeKepOM 3akK0OHa JABHMKeHUS IDYHTOBBIX BOJ H
I GONbIIMHCTBA CAy4YaeB TIPAKTHKW IIOJTBEDIUIH CHPABEJJIHBOCTD 3aROHA
Hapcr; Kupraeitc (1911 1.), BoabMau (1913 r.), 9unBeitnep (1918 1r.), Y. Mlyanne
(1924 1.), B. Smxapar (1928 r.) H elie HeJbl#l psjJ aBTOPOB TPYA0B IO IIOHUIKE-
HEI0 T'DYHTOBBIX BOJ TaK/Re CTRJM HA CTOPOHY 3akoHa Jlapcu, MOTHBHDYA 5TO
MPAKTHYeCKAMI COOOpasReHUsIMU (OTCYTCTBUe Ha IIPAKTHEE CIHIUKOM OOJbIIHX
CKOpOCTe M YKJIOHOB, IIPOCTOTA H YIAOGOIPHMEHUMOCTH OCHOBAHHBIX HA 3aKOHO
HapcH pac4eTHEIX OpPMY.I).

OzHaro ¢ DpAMeHenmeM 3arkoHa JlapCH B HeKOTODHIX CJIy49asx HaJ0 IIOCTY-
IIATh OCTOPORHO.

B dacTEOCTH HpA NOHH/KEHHHM TPYHTOBBIX BO]] BCTpedaeTcs HeMaJdo TaKAX
VCJIOBHY, KOTJa 6e3 H3BeCTHHRIX orpaHHYeHM}I IpUMeHeHue 3akoHa JlapcE He-
IOy CTHMO.

K 4ducny TarMX yCJHOBHI ClielyeT OTHECTH ChaelylomHe:
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1. ¥ Hapy®HON TIOREDXHOCTH KOJOANZ GIAroNapsd HOTCHCHBHOH OTHA&IKE
CO3MTaeTCA TaKOM YRIOH IOBeDXHOCTH YPOBHA IDYHTOBeH BOJALI, IPH KOTOPOM
ABHReHHEe BOAGI IIePEXOAHT U3 JAMHHAPHOIO B TypOY/JIeHTHOE.

2. Ha OGecroHeYHO-00ABINOM (TEODETHYECKH) W HA JOCTATOYHO GOXBIIOM
KOHETHOM (IIPAKTHYCCKH) PACCTOSHHH OT KOJOLIQ, HM FPYNIB KQIOANeB HBH-
eHAe TPYHTOBOM BOJBI IPEEpamiaercd, a cileloBaTeiapbHO 3akoH [lapcm kax 3a-
KOH JBHREHHS TepsAeT cmiy. OMpekep, BO3pamas HPOTHB CIODABEJIRBOCTH 3a-
koHa Jlapcw N4 [OBAMKERHS TDYHTOBHIX BOA BOOOIIE, BOCIIOAB30BAJICA COBEp-
[IeEHO HEIPABHILHO HMEHHO 9TEM caydaeM. Ilono®us R == oo, oH IpHAmeX
K BBIBOZY, 9T0 ToTha 10 3akoEy llapcH H=—=oc , T. ¢. HelenocTsh, H60 H B nHeli-
CTBATEJbHOCTH KOHEYHAA BeAHYHHS, HCIH DONYYHAACh HEJellocThb, TO He 0OJa-
rojaps HecHpaBeJHBOCTAE 33KOHa Jlapcw [ua [JBHREHHI TDYHTOBHX BOA,
a Gaaromaps tomy, 9ro CMpexep IPHEMEHAT BAKOH JBHMR e HE A JlapcH XK chy-
T210 IOXogIelcsl TPYFTOBOH BOJEBL.

I13 npmBeJeHHOTO KPATKOIO COMOCT3BJICHHA PA3NMYHBIX TOYEK 3DEeHHS HA
SIBfieEde JABUMKEHMS TPYHTOBHIX BOJL MOMRHO CHeJATh CHeNyDIIHe BHBOAKL:

1. JlaGopaTopHile ONBITHI, HPOH3BEACHHBIE MHOTOYHCACHHBIMH HecHaeloBa-
TeASAMA HA IPOTAMEHMH 0(ojiee UeM IOJCPOJIETHSA, IOKA3aMM, IT0 IPH (PHILTPA-
IHH BOJBI 4epe3 IOPHCTHlE NecuyaHble TPYHTH! AAs He CHHIIKOM OOJBIIAX YRIO-
HOB COXpaHdercd 3aKOH JlapcH, T. €. 3aKOH HPOHOPHHOHANHLHOCTH YRJIOHA IIep-
BOM CTEIIEHH CHKOPOCTH.

2. Ing cropocTelt W YKJIOHOB, TPeBOCXOJANIAX HEKOTOpHle IIpe/lefbHEIE,
NIA KaRI0TO po/ia TPYHTa PasAHdYHble 3HAYEHHS, NHHEHHAA 3aBHCHMOCTD MERAV
CKODOCTbI) M YRJIOHOM HADYIIAETCS W BaMeHAeTcd 33aBHCHMOCTHE  BHIA:
d=av+ bv* wimm I=av®, tne 4, b ® ® — HOCTOSHEKE [ TAHHOTO TPYHTA
BEAMIHHEL.

3. Jdas xpymmoro rpaBda W HeGHA HaHGoJee ONM3EMEe K AeHCTBHTEND-
HOCTH Pe3YJbTATH JiaeT IO HaONOAeHHD H BHIROJAX PopxreiiMepa W OTYaCTH
Kpébepa m llymrepa ypaBueEHe BRUJa [|=—av” , Ile @ A % — BEJIAYHHB!, 3aBH-
ciamge 0T pola IPyHTa. ;

4, ®opmyna Cumperepa | =—=av ? mpeAcTaBAfeT YACTHHH caydait HOpPMyJIHl
== @Y™ W CIOpaBeIIdBa TOABKO IJif OYeHb KPYHHO3EPHHCTHIX IDYHTOB H GOIb-
OIEX CKOpPOCTei.

§. 2. TEOPUA ORMHOYHOTO TPYBUATOT0 KOJOXNA HPH HEHANOPHBIX
TPYHTOBEIX BOJTAX

1. Honmymenna B OrpaHAYeHHI

IipparMad TpakTHYeCKH CHOPABEJIABHIM IJsf OGOJBIIHHCTBA CIydaeB IO-
HREEHHA YPOBHSA I'DYHTOBHIX BOJ, 3akom JlapcH, HeoGX0ZuMO OZHAKO OTOBO-
PHETEHCS, YTO HHMEIPDHBONHMEBIE DACCYMAEHHS OYAYT OTHOCHTHCSA K YCIOBHAM,
CUDEACHSEMBIM CAENYIOIIEMA NOUYNICHAAMH H OrPaHHICHUAMH:

1. BojponocEM IpyHT OZHODOAEH KaK CBEpPXy BHH3, T. ¢. uT IOBEDXHOCTH
€CTeCTBeHHOTO YPOBHA TIDYHTOBOH BOAGI A0 BOAOHEIIPOHHIACMOW ITOZOMIBEI, TaK
K B0 BCe CTOPOHR! OT KOJONOA, U3 KOTODOI0 IPOMIBONUTCA OTRATRA BOABL, T. €,
k=const B Ipenesrax pacCMATPABAEMOTO 00bHEMA T'DYHTA.

2. CropocTH [BAMEHHsA TPYHTOBOX BOHBI MEHee TeX IpeldedbHBIX 3H390-
HAY, OpE KOTOPHIX 3akom [lapcw TepdeT CBOX IPAKTHIECKYN CIpaBeLIMBOCTE:

3. JIsumeHMe TI'DYHTOBOX BOJW TODH3OHTAJNBHO. II0J, {1 IHOHHAMAETCS OTHO-
mMeHAe TOTEPH HAIOpa HAM BEIMYHHLH HOHWREHHS YPOBHA K JJIHHE TI'OPH30H-

. d
TaJbHOI0 IIYTH, T. €, ¢ = d_% B KasKJI0H NaHHOH TOUKe.

4. KoapunumenTt ¥, HaseiBaeMbit «k0ohHIHEHTOM HANBTPAIMH» *HIH «KOD-
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(PUIHEHTOM BOZONPOHHNACMOCTH», DX THCTO TIGCIAHOM TDYHTE BABHCHT OT PA3-
MepoB, (ODMBl W DACIOVIOECHHS 3¢DeH HOCIeTHEI” IIPH IPOYHX DABHEIX YOJIO-
BHAX (TEMIEPaTypa, COCTAB BOALI M mIp.). JAs Kammoro IpyHTa k oIpelensercs

dy

KaK CPeHAs CKOpOCTh (DHNBTPAIMH depe3 Herod BOABI IIPH YEJIOHE o=

r=1.

2. Teopaa opmmoIHOTrO0 Tpy6garoro koxoxsa Nionmwou-Tuma

Jas BHIACKeHAS KOJIHYECTBA BOMAH, NPHTEKALNIEH K KPyIIOMy IIaXT-
BOMy HJIH TDy09aTOMy ROJOANY ¢ IPOHHMIEeMO# GOKOBO¥ IOBEPXHOCTHI, OGHITHO

npaMenaerca Qpopmyna Jlwooon-Tema:

s pe—_ 9 10 %

y ho - 'Rk ln Yo ’ (3)
rae:

Y — BBICOTA YPOBHs TDYHTOBOH# BOXE! B KAaKOH-IH60 TOUKe, HAXOJMANIeHCS
B IIpeieiax BAHSHAS KOJOAIA,

Z — IOPDH3OHTaJbHOE PACCTOSIHME BTOM TOYKH OT OCH KOJOIIE;

ho— BBICOTA YDOBHA IDYHTOBOH BOJH HENOCPEJCTBEHHO Y Hapy®RHOH Oo-
KOBO# IOBEPXHOCTH KONOAIR;

'§ — KOJMIECTBO BOMBI, OTKATMBAEMON M3 KOJNOANA B eJWHHAIy BPEMEHH,
pPaBHOE KONMYECTBY BOJGI, TPHTEKANICH B KOJOJEN, H3 OKPYRAONIETO
ero IpyETa (Je0HT KOJOIIA);

k — x0dpAIAECHT BOJONPOHUIAEMOCTH TPYHTS;

To — PAJHYC KOJ0INA,

npuYeM ¥, , h,, r — W3MepANTCA B Merpax, k — M/cex, q — M®/cex.

g Toro 4To6Bl y4ecTh BHINIEHDHBeJeHHBIe NONYMIEHAS H OIDAHHIEHHS,
HeOOXO[EMO HECKONbKO ONHRe NOJOMTH K PACCMOTPEHAR TeX 3aBHCHAMOCTeH

MeAAy OTIHEJIbHBIMH BeAHIMHAMA, KO~

| flosepxrocmb 3eHAL  Topple OUPEACAAT ABICHAE, ITPORC-
N B s Sy SRV XOAsAMmIee IPH OTKAYKe BOAB! B3 TPyO-
= A 4 E Hpm pefictBrm TpyGIaTOro Ko-
o 11 R T~ ——- JOANa IIPHTERAOmAad K HeMY IpyHTO-
== i‘\ S j—-——--———— Bajd BOJA Ha IYTH CBOCTO ABHKEHH]
S F—F— = 7——j/-== = HONHTHIBAET COIPOTHBICHHE CO CTO-
e s o e e P = =" 4~-_"— POHBI YACTHI, I'PyHTa, GRArOqAPA UeMy
——= byl E=1—F -—=—-—} ——— YpOBeHb €e I0 Mepe NPHCIIRCHHUS
el W ) S——— — +——— K KOJNOJUy IOCTeUeHHO NOBHKALTC,
T= | VB —HenponL.;od0WEa  o6pasys BODOHKY, 0Ch KOTOpOH# CO-
e F —— §~— o Y
T 7, BIMAer ¢ 0Chbl0 Kodoima. B Bepre-

{

KAJbHOM CeYeHHA BepXHSS IOBEPX-

HOCTH BODPOHKM BBHIPAMAETCI HEKOTO-
POH KDHBOM NOHEMREHHOTO YPOBHS
IpyHTOBOH BoAn (pHCc. 55). Koamde-
CTBO BOADBI, IPATEKAKINEH B KOJOJCH B &JHHUNY BPEMEHH, HA OCHOBRHHH 33K0HA
HEPA3PHIBHOCTH ABHIREHHUS DABHO TOMY KOJMYECTBY BOJBI, KOTOPOE B TY JRe ellH-
HHIy BPeMEHH IPOCAYMBACTCA 4Yepes JA6YD NATAHADHEYSGEV0 HOBEDXHOCTD,
KOHOEHTPHIECKYD ¢ HOBEPXHOCTBI0O KONOANA. HCaM paiuyc OSEOBAHHS TaKoh
HHIEHIDHICCKON IOBEPXHOCTH OO03HAYHTH Iepe3 & H BEICOTY — 4epes ¥, TO

YEJIOH NOBEPXHOCTH YPOBHSA TIPYHTOBOM BOAH BO BCEX TOUKAX, HAXONIIIHXCS
Ha DaCCTOAHMH & OT OCH KOJOAIA, Oymer:

dy

1= -

dr’

Pre. 55
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CpeZHsIsl CKODOCTH ABUREHHS BOJABI 4Yepe3 9Ty NUIHHADHUECKYH IIOBEPX-
HOCTHh HA OCHOBAHHH 32KO0Ha J[apCH BHIPAJRAETCST TAK:

dy
?)—ka‘;.

Boxosag moBepxXHOCTH HRNARApA. F— 2% Z¥.
KomaaecTBo T1pyHTOBOH BOABI, HpOTeRalomedl depes 9Ty TIOBEPXHOCTD
$ ¢[UHHOY BPeMEHH, ONPENeIAeTCS H3 YDPABHEHHS:

q = Fv=2nrzyk % (a)

Ilocne HeKOTOPHIX IpeOCpPASOBAHMA A HHTerDHPOBAHHS B3 ypaBHEHHS (a)
TIOy9aLTCA: :

yr=—1lnzC. (b)

Eciwm BMecTO ¥ TIOACTABHTH BBICOTY YPOBHS ¥, B Kakoi#-HEOYAb OIpeje-
TeHHOR TOYKe, YAAJEHHOH OT OCH KOJOJa Ha DACCTOSHHE Z;, TO IIOJYIHM:

yﬁ:—%lnxl-}-(}. (¢)

OxpenennB B3 ypaRHeHn (C) Besmyumy C H IOJCTABHEB ee B ypasHeHHe (b),
dyeM HMeTh:

&
Yy =g In -, @
OTKyIa BHpajKeHHe IS NeGHTA KoJOANA HONYYaeTCs B CJAGAYOIIEM BHIE:
_ Tk @r—y?
1= Tnz—Inz, - ®)

YpapHeHME (3) IPEACTaBIASET YACTHHIA CHyYail ypaBHeHHS (4), KOTZa
Ty=1, A Y,=Hh,.
Kcim BBICOTY €CTeCTBEHHOT® YPOBHS I'DYHTOBOM BOABI 0603HAYATH depes M,
2 pacCTOAHAE OT HEeHTPa KOJOAMA 10 TeX yJAJIeHHBIX TOYCK MECTHOCTH, II¢ I0-
HEREHHBIH YDOBeHb IDYHTOBOH BOALI HOYTH CJIHBACTCA C HEIOHAREHHBIM, de-
pes B, To mocne mojcTaROBKE B ypaBHeHWe (3) H w B, Rax YacTHHIX 3navdeHHi
AN 3§ B ¥, HOIYIHM: |
R

2— 9 1™
H2—hy*= = In . (6)
HInH. .
=k (HY— hy?) ’
1= R —inr, )

Tar xag H —h,==S, orBevaer mommmend YpoBHA BOAH B IPYHTe Y KO-
aoxgma ® H?— h,* = (H -+ h,)(H—h,), To ypaBHeHme (6') MOKHO HAIHCATH
B CleyDOeM BHJE:

27k (2H—S,) S, (6%)
T 111 R— ln o ‘

B mpenminymem manomenum OOMEHl TeODHH MBHREHHS TIPYHTOBBIX BOX
OLINI0 yK&33HO, 9T0 3aK0H JlapcH TepsAeT CBOK CIPABEAJHBOCTL 1IPH CHOPOCTAX,
TIpeBHINAKINAX ONpefefeHHYD AN KARAOTO IPYHTS, KEDATHYECKYD BeJHIHHY.
YeM Goslee SHAYHTEIHHO CKOPOCTH JNBHMREHHS TIDYHTOBHIX BOJA IIPEBHINAET BelH-
QHHY KDHTHYECKOH CHOPDOCTH, TeM GOJiee B3aBHCHMOCTb MERAY CEODOCTBI0 H
YKIOHOM OTRJOHFACTCA OT NHHEHHOH IIPOIMOPHHOHAJbHOCTH. [las rojgomma ompe-
JeJTeHHOTO JHAMeTpa H HAXOAAINErocsS B OUpeledeHHBIX YCIOBHAX el CTBHS
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{T. e. mpH oupeleNeHHHIX 3HAYEHUAX Beauywd: H, k, h,, R ¥ Q) CKOpOoCTD XBH-
HeHHST TPYRTOBOX BOXBI BO3pacTaeT N0 Mepe UPHUOJAMREHHSA K KOJIOZKY H CTa-
HOBHTCSA HaHOGOUbIIEH y CaMOH HAPYRHOH HMOBEPXHOCTH LOCIENHEIO.

B GonpIHMHCTBe Cay4YaeB TPaKTHISCKOTO BHIOJNHEHHS HCKYCCTBEHHOIOr
TIOHUSKeHUsT BOJH3H KOJOANEB DA3BHBAOTCA TaKHe CROPOCTH, KOTODhi¢ B He-
CKOJBbKO pas3 OGoJbINe KPATHYECKHX.

IlooTOMy cnelyer TpH3HATh, 9T0 ypaBHemHsa [lonon-TEMa Axs dacTHOTO
cliydas IBH/REHHS I'DYHTOBOM BOABl y caMOii GOKOBOH INOBEPXHOCTH KOJ0JIA,
T. ¢. ypaBHenua (6), (6") ¥ (6"), He TONBLKO B MeHBINEH CTONCHH CHOPABENEHBLL,
4eM ypaBHeHHS (4) ®H (5) Ana Goee yAaJdeHHHX IYHKTOB B IpelefiaX BIAAHASE
ROJOARA, HO IIpH HJOCTATOYHC OOABINCH INyOMHE IOHHMEHASA YPOBHESA BOALF
B KOJNOJHe H COBEPIICHHO HE IPHMEHHMEL.

BBrnoy orpanwdYeHHOM TIpUMeHHMOCTH ypaBHeHuW# (6), (6") u (67), mpmso-
JAIMAX AHOTA2 K HEHDABHILHEIM De3yJAbTATaM, H HEeBOSMOMHOCTH TIOJB30BAHHT
AMH HHOTJA Aaske NSl UPeNBAPHTENLHBIX PacdeTOB MHOIHE HCCAEOOBATENH HBI-
TAXUCh HaWTH (OoNee YIOOBJETBODHTEJDbHOE AHAJHTHYECKOE BBIpaMmeHHe NeHCTBH-
TeAbHOTO ABACHAS ABAMREHHA BOAHl K KOJOALY.

K gmcay Tarux Beipamen#it orHocATCA ypaBHenua Hypree (Nourtier), Bui-
BEJeHHBIE HA OCHOBAHHH OCcO0OM TEODHH, He3aBHCHMO# oOT 3arRoma Jlapcew,
8 HAMEHHO:

1. Ina HemanopHoit IPYHTOBOX BOJEI:

='n:p'|/_2 _DS o ___ S___ 2
q W V DS (3H2 — 3HS— S?), 7y

q — 1e06AT KOJOONA;

P — IDOPHECTOCTH TPYHTA,;

k — roa(pALHERT, XADPAKTEPHASYOIHY BOAONPOHANAEMOCT: TPYHTA;

D — mmaMerp KoNOANA;

S — TOHAKeHAe YPOBHSA BOAHI B KOJOME;

H — BRICOTA, HeNOHMREHHONO YPOBHS [DYHTOBOH BOJH OTHOCHTEILHO
BOJOHCIIPOHHIR EMOHA IFOIOTHBEL.

2. Jina HamoOpHOA TDYBTOBOH BOJHL:

xphV 2. —
="V 2y 5, By

VE

r1e h — cpeAHAsS MOIIHOCTH Bohonocnoro CIOS, & IpoIHe O003HAYCHHEA Te JKe,
9TO0 H [Js HeHAIIOpHOH BOIHL.

OTH ypaBHEHHs He HAIUIH elfe IPHMEHEHWs TIDH pacdeTe yCTAHOBOK II0-
HUKEHASA YPOBHS TDPYHTOBBIX BOX, & IIOTOMY H HE HMEeTcd NOCTATOIHBIX OCHO-
BAHHM JINS OIEHKM HX UPAKTHIeCKON HPHTOAHOCTA M HaJeRHOCTH.

I'ne:

3. Teopus Kozenrm (Kozeny)

B mociennee BpeMa (¢ 1927 1.) Hadadad NPHBIEKATH K cefe BHUMAHHE HO-
B&S1 TeOPHA KOJOAIa — Teophs KoseHwH.
B crathe, omy0arroBaHHORK B 1927 r.', Kosenn, mcxond H3 s3akona Jlapcm
M ypaBHEHHS Hepa3pLIBHOCTH IBHMREHHS BOAH B IpellenaX OT GeCKOHEYHO yla-
JEHHBIX OT KOJOANa IYHKTOB [0 YPOBHA BOAH BEYTPH KOJOAHA, IDHIIET
T CIeAYIOIMEMY ypaBHEHHIO:
k

Q = 211']6H (1 —'—'—E") r()S’ (9}

1J. Kozeny, Uber Grundwasserbewegung, ,Wasserkraft und Wasserwirtschaft®, 1921.
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re:
Q — ne6ET KoxoAna;

k — xobdHENEERT BOMOTIPOHUIAEMOCTH TPYHTA;
H— BHICOT2 HETOBAKEHHOr0 CBOGOAHOIO YPOBHS TPYHTOBOH BOIEI

CHTCIBHO BONOHEIPOHUIAEMOM II0HOINBEI;
h — BBICOTA YPOBHS BOJAHl B KOJOANE OTHOCHTENHHO €TI0 IHA, KOTOpOe:

JONEHO HAXOAUTHCA HA YPOBHe BOJOHEUPOHANAEMOH IIOIOIIBHI;

To—PpafnyCc KOJOOIA;

S — QyHKIHA, BHIPRRAOMAICH CASAYIOIAM 06GpasoM:

2

T ™
S=—ecos— |1 —
7oos 5

n=co Sin nw (1 —_

H

h

Ax

h ) Ailg H, (i)

H ) Azlg H, (2tnx)

_221 (2n—1Enf 1)

e &= — o .
A8 E=5 g s

C MHHAMBIM aPIyMEHTOM.

)

Az ?

IIpr »ToM HcHmCNEHHDble 3HA9EHUS BLIPAKEHHSA
Ailg H, (ix)

AaXO/IATCA W3 CleIyoieid TaGn. 12.

Ax

Ta6arna 12

z iH, (iz) g Hy(iz) | 2138 fo (2z)
- T
12 0,0000014 0,14613—6 0,4548
9 0,0000324 0,51054—5 0,4650
5 0,00235 0,37103—3 0,4802
4 0,0071 0,85126—3 0,4931
3 0,0221 0,34439—2 0,5160
9 0,0725 0,86034 —2 0,6680
1 0,2681 0.42830—1 0,6394
0.8 0,3599 0,65618—1 0.6921
0,6 0,4950 0,69460—1 0.7802
0,4 0,7095 0,85065—1 0.9845
0.2 1,157 0,04755 1,4165
0,1 1,546 0,18920 —

OTHO—

H, (iz)— ¢ynxoma Xamkens (Hankel) myneBoro mopamxas

Jns porasaresbcTBa cupapeAArBocTA ypaBHEeHEA (9) Hosemm (Kozeny) BocmoabaoBayCH
AAEHEIMH TPOM3BEJeHHOd ¥M OTRAYRHM BOJHL MB «KOJOZHA» JAHIMETDOM 2 CM, YCTAHOBACHHONO™

B m%ropm}ﬁ Monerd (acceliia TPYHTOBHIX BON, ¢ BeadTEmon H — 12,2 oM.

- Hag sTot MOmenHm IOXYIaeTCH:

nr,  3,14-1

=Sy T 3 199

0,128,

7. e. BeIHTAAS, KOTODPAd 3HAYHTEALHEC OTAHYAETCH OT COOTBETCTBYWOmed BemHYmHM ReACTBH—

TeILHHX KOJIOARIEB.

ai 1g H,y (iz)

Ai 1g Hy (2ix)

Ad 1g Ho(422)

Coraaceo Ta6a.12 gaxonaTca sSHAYEHAA:

X H B0oGme BCe B3HAYECHHSA:
a

Ax

]

Az 1g Hy (2n1z)

Ax

Ax

8%



Ecay BHcora BOXH B koxonme A =81 cm, To 1—-—"—:—;—, a DOTOMY:

Ved
n=0o smmc(l———h-)
= cos—n—(l-—— h)A% lgHb(m:)_‘)Z H /) Ailg Hy2uma)
p) 3 yi§ Az 2 Grn=1)@nF 1D Az =
n=1
tel 20 s O
=157 - cos 30°-1,42—2ﬂ"3i . 0,984 — 2—321—;&.0,780—- 2 3%138_9__ - 0,692 —

s1n 240° s1n 300° sin 360°
w— 2 T e — _— — —_— . - * —_— - —_ -
83 0,639 — 2 99 0,568 — 2 143 0,568 — . 1,308

Hoxcrasasaa aTo sHadeHHe § B ypapueHne (), HpE HsBecTHOM 3Ha4eHEH k = 0,5 cxm/cex,

0Ny THM: 1
¢ =2-314-05- 3

B mefictaTexpHOocTE KoseHE DONYIHI NPH YyPOBHS® BOAH B Koxoxane h=8,1 cx xeGuT
£ = 16,8 cm¥/cex, T. e. GHABKAN K BLIYHCICHHOMY.

Ae T gﬁﬂ BEIHO H3 Talx. 12, OpE NOCTATOYHO GONBIIHX BHAYEHHAX APryMeHTa T BHpPAKOHNS
1 T
gﬁx"( ) OCTAeTCA IMOYTH HOLTONHAHM., 3aMeTHM ITOOYTHO, 970 3HAYeHHe 3TOH BeJHIHHH

+12,2-1-1,308 = 16,7 cx3/cex.

MOEHO CYHTATh HOCTOAHHHEIM, HAYAHMASL ¢ £ = 2 H Brulme. CaxexoparTenbHo, ecxdm H =10 x, To
A 1g H; (v
rg~>13 M» H dy==26 M, T e g Aa:O( ) MOEHO CYHTATb HOCTOSHHHM TOJNBKO ANA

EPYrAHX KOTJOBAHOB, IJyOHHA KOTODHIX MeHee HX PasMepOB B IJaHe, ITO COBEPIIEHHO H®
~COOTBETCTBYET pasMepaM TPyGuaTHX KOJIOLIER.

TCr,
Hrax, TOXBPKO 132 09eHL GONLIIHX 3HAYEHHH * = 2—}} MOEHO CYHTATH, ITO

Ar 1g H, (2x) _ Av 1g Hy (2mnx)

Aw A C = const.
Toxomns, Tro: 11—t ¢
OJOEHE, ITO: =4

HOXYYHM. y

n=X ginan (1-———)
T T h H
2 °°S—2"(1—f)“‘221 (2n —1) (2n + 1) =7

==

CaenopaTexbHO §=f{@)-Cu Q=_2nkHr,CLf (). (10)

3paverns f({) OpH pasmHYHHX YACTHHIX BHAYeHEmaX U, a Tagme upousBexemHa Lf (0}
snpuBeneHn B Tabx. 13.

TaGauna 13
C f (%) &f (€) ‘ Q = 2nkHry CLf (k) = ALf (L)
2 ,12‘:__ = 1,07 0 0
5T} 1,25 0,104 0,104 4
—tl).— 0,983 0,1638 0,1638 4
—i— 0,814 0,203 0,203 4
-%— 0,671 0,224 0224 4
; 0,474 0,237 0,237 A
-2— 0,224 0,168 0,168 4
1 0 0 0
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Hs aroff TaGaEOH BHEAHO, 9TO OpH C=—1§— nponsBesenne (f(C), a BMecTe ¢ HEM T @

ABIAOTCHE MAKCHMAJILHHMH

Sjecy HoceBA BOaymer B TY Me OIIEGKY, B KOTOPYD. BIRJAJC JO Hero GOTBIIKHCTBO
2BTOPOB, & HMMEHHC OH PO BCeX CBOHX DACCYRIeHHIX TWPHHEMAET 682 h BEICOTY YDOBHA BOAEL
B KOmOJIE, a He Y HapyXREOH TOBEDXHOCTH ROMONIE, TOTYaE KAK OTH JjBe BeSHIHHE! TeM Ooxee
OTIHYIGOTCE ORHa OT JpyroH, 4eM OOJblle TOHHReHHS YPOBHA BOJEL B KOIOAHNE H CHENOBY-
TeAbHO YeM OoNblle AeOHT WowonEa J[lame me BXOAA B OIEHKY dIPaBHABHOCTH MATEMATHIeCRUX
paccymacEni HosenE mpm BHBOAE YpaBHeHEH (9) m (10), MORHO CR43aTH, YTO BBICOTE YDOBHA
TPYHETOBOM BOABl He MOMET PACcCMATPHBATECI B KadecTpe HeUPepbiBHOH (YHKROIWH B IIpemesax
OT BHICOTH HeOHEARSEROr0 YDOBHEA BONHL B I'DYHTE 0 BEICOTHL NOHEMEEHOTO YPOBHA B CaMOM
KOIoAne (BEJIDYHTSILHO), TAK FRaKk IBMAEHHe BOAH dYeped HWOPH TPYHTA IpelcTARLIET COO0K0
SBJGHUE COBEPIIGHHO HHOINO TODINRA, YeM NBHRGHEe BOAH Yepe3 (PRUIALTPYDIIYHD MOBEDIHOGTH
RO, WCI® B TPYHTEe NOBEPXHOCTH YPOBHA DpHTehamiedl K KONOALY BOIHL HMpeJCTaBIIeTCH
B MEPHIHOHAJBHOM CCeYeHHUH TEOPETHICCKH TIEGBHOH kpHBOM, TO TepeXo[ OT YDPOBHA BOALI CHaA-
PY®RE RWONOANA K YDOBHID BOABI B KOMONie CRATKROOGDAsHELLH, OTBecHHH Hak OH HE BhIpARaTh
AHATHTHYECKH HOTPEPHBEYD KRPHBYD NOTHEEHHON0 yDOBHA TIPDYHTOBOM BOABI, 5Ta AHIJHTHIE-
Chaf 3aBHCHMOCTh HH B LOeM CIydae He MOXeT BRJINIATH B €e0d YDOBEHDb BOJKL BHYTDH KO-
Joxma A wmemay rtem hoseHH Bce CBOM PacCyRAeHHsA OCHEOBAJ HMeHHO HG OTOH HeIDepHIB
HOCTE (QYERNEE DB pe3ynsTaTe LODYUISHHES 3TOH OMHORE JasKe AN YaCTHONO CIYYad CBOerd
OTEITHOTO EONOEIS KoseHW TIpHIOeX h HEBeDHOMY pPe3ylIbTaTy ¥ Hero HOIYIHIOEh, IO IDH
IOHARCHAH YPOBHEA BOAH B KOIOJ(I{€ N0 TOJOBBHH BHICOTHL HEIOHHKEHHOTO YDOBHA IPYHTO
PO BOAHL ME6HET KOJOLHNY MOCTHIAET MAKCUMAJNEHON BENIHYHHEI, 9 € JAJbHeRITHM IOEHECHHAEM
YPOBEA BOABI B KOJOANe AEOHT NATHHAST YMEHBINATHCA, MOXONA A0 HYXdS TIpH HoHEREHEH
YPOBESA BOAH B KOXOAUE N CaMOI0 LHA.

Kosemn caM 3aMeTun aGCYPAHOCTH 3TONO pPe3ylpTaTd, Tak XaK cOGCTBEHHEIe €r0 HAOKD-
JeFES HaJ OIKTHHEIM KOJONNeM OOHQDYRHILH, TT0 MARCHMANBHBIN NeOHT IONYyI2eTCS HPH I0-
FUXEHTH YPOBES BOAH B KOJOANe AO CaMOI0 AHA, AKX T0 BHAHO H3 FHMecHeAyDmEeH Tabm 14.

Ta6amna 14

Bricora TeopeTHd. | DaKTHAYECKH
YPOBHSA BOAH h Q@ cxdfcex |HsMepeHHHA
{=1——
B KOJOII® H no ¢op- neGur
h ex uyxe {9) Q7 cmdfcex
11,6 0,07 3,9 5,31
11,0 0,11 6,4 9,10
10 0,20 11,24 11,3
8,1 0,35 16,7 15,8
6,2 0,50 18,9 18,2
4,7 0,62 17,6 22,2
4 0,68 16,0 29,8
0 1,00 0 22,8

Hocaenmme TpH CTPOXE [OBYX IOCHeAHMX Tpad 0CO00C peare MOSIePRERANT IIPOTHBOPETAS
TeopHr HoseHm ¢ IeNCTBATEIBHOCTH Jaske B TOM CJyYae eCIH BHYHCIATD ( mo $opmyrae (9)
Ecna ®e UpOH3BECTH BHIHCHeHAS IO fopuyne @ = 2nkHr CCf (L), npraas C == const =
=0,5 7 & (¢) mo rabx 13, To ama oummrHOro wKoxoama KoseEE moxywarca BsHaueEma ),
®ndero 06mero He HMewI[HEe € HeIOCpeICTBeHHO H3MepeHHnIMH. Hampawmep xua { = 0,11

moaygaM mo taGx 13 (maTepmonsnuei)
() =014

Q=2-314-05-12,2-1-0,5-0,14 = 2,68 cx3/cex,

rorga Xak @ =9,1 cad/cex.
Jdaa £=0,5 no ta6a. 13 aueeM

o

& (£) = 0,237

Q=2-314-05-122-1-0,5-0,237 = 4,55 cxd/cen,

«Torga xak ¢’ ==18,2 cm3fcex
Ha mocregAAMX npHEMEPOB BHIHO, YTO XaXe JIud TaKHX KEOJNOJANeB, K&K ONNTHH
soxonen Kosemn, r e mpm = >0,1, popuyxaa (10) cosepmeHHO HempuronHa, TeM Goxee OHa

™
€10 IPATONHA NIH KOXONUeB, IPHMEHACMHX Ha OpPAaKTHKE, T.e. C BHAYOHHAMHA & = 2%'(0,1.
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CnemoBaTexbd0 ypapHeERe (10) COBEPHICEHO AWIRHO OHTH OTGPOHIGHO, TTO BIpodeM Ho-
PEBY H JeI8eT B CBOHX NOJIbHEHINEX PacCy®RAeEHAX. JIpOMOIEAM paccMoTpenme QOPMYIH:

@ = 2nkH7yST (9>

Brxas pemmuTexnHoe pacxOmNeHHe 3T0R ¢opMyIR ¢ NefierBHTexbEOCTHD npu { > 0,5,
Hosermn BrEHY®IJeH IDH3HATH, UTO BTa er0 (opMyss MORET HMETDH HPAKTHIECK0E MPHMeHeHHe
TONBKO MIA OY6Hb MaTHX 3HadeHEH (, T. e. AAd CDapPHWTeAbHO HeOOABIIHY TIyOHH OOHE-
MeHHS YDOBHA BOAET B KOIOAe. YUYTO e Racaercs ONDeIeXeHHS MeORTa KOAOMUA HUPH Godee
SHAYRTENbHEEX {, T0 KoseHE BBOART (POPMYTYy HepeXOJa B BHAG yPABHOHHET

Q = Qun [1 — (%)"]m, 11y

TA® M H 7 — KOHCTAHTH, ONpeIeideMhle CHORYIOMHEM O0paBOM.
k
BepyTest TPH DPA3sNEYHHEEX, NOCTATOYHO OXHSKHX K 1 3HaJeHHA - B DO dopuyne (9

k
BHYHCHAIOTCA TPH BHAUeHHA ¢. 3areM IIH Tex me B ¢} cocrapaaiored TpH ypapHeHHA (11),

penrapTed COBMOCTHO H HAXONATCHA KOHCTAHTH: Qnay, 7, 7.
k
Torma ODpH Ji060M —gp> UOABBYACH YpaBHEHHEM (11), MommO HAHTH COOTBOTCTBYyOIIES

sHadeHHO ().
Ommako Taxol e DpHeM MOXHO OPHAMEHHTH H DONb3ydch ypaBHeHdeM Monwm-TaMa Ans

00JdpIMHAX 3HAYCHAR V3 HiH, HHAYE, I3 MANHX 3HAYEHHR MOHMEeHHHE ypoBES y Kodoxna (Sp).

KOTOpPHIE MOEHO 3aMeHHTh C HOCTRTOYHOH TOYHOGCTHI0 BeJHIAHOH HOBAREHHA YPOBHA BOJH
B koxonne (5). Hafixg 3aTeM H3 TPeX VPABHEHHE KOHCTAHTH Quay, M, %, MOEKHO IPRMEHATH
AN BHIYKCIEeHAs ¢ Opm xoGHX TOHWEEHHAX YpOBHA ypaBHeHHe Tama (11).

H3 H310XKeHRHOT0 MORHO CHOXATH CIENYIOU|HO® BHIBOK:
1. HoBaa Teopua Kogemm 1927 1., camoeé CYIEecTBEHHOS OTIHIHEe ROTOPOH OT TEODHA

Oonor-TEMa COCTOHT B TOM, 9T0 AeOHT IPONODPIEOEMAIEH MEPBOH CTeleHH DaARyC: ROLOANE
(YPaBueHHsA 9 m 10), ORa3aach HEMPEMSHHEMON IIpH ZOCTATOYHO [OAbIOIAXY NOHHREHUAX YPOBHA
B ROWOANE, T. €. JWIT TOTO Me YCGIOBHA, IPH KOTOPOM HEINPAMCHWEMY TeopHEs womoH-THME.

2. Ompenenenre AefuTa Tpd JDO0M IOHARendAn 0o HoseHm MORHO TPOH3BOCTH TOJBK(
HPH TOMOIIH BCIIOMOTATENIEHOPO YPaBHeHHA (11), COCTABICHHONO Wa OCHOBAHHH DE3YJABLTATOB BHI-
tHeAerrd ( 1o Gopuyxe (9) DpPE Tpex DA3NEYHNX HEGOTHIIRX NOREMEHHAX YPOBHI BOJBE
B KGIOANe, MpHIeM VpaBHeEwe (9) TEOPETHYECHH HEUPEBHIHEO, TR Kok ® HeM NpHHIATE He-
TPephlBHOCTD MOBEPXHOCTE YPOBHSA BPAHL He TOIBEC 33 ROJNOAMEM, HO H BHYTPHE ROACHNG, Teror
pa camoM Jelxe Her HKar 66 By Onima OPAKTAYECKH MAJa OMHEORAE B BOIWMCIGEHH () OPH MaTBX
TONARCHASX YPOBEI BOLHK ‘B HONIOLIE, OHA CTAHOBHETCA BCe O0Jblie E O60IbIHe IOpH (OJBIIEX
NOHEREHEAX, SCHH BHIACEITH Ae6ET Mo (opmyae {11). 910 BAAEO H3 CaMolt CTPYETYPH dop-

Myan (11). IloscHEM mOCHexHee IMPEMEPONM.
dopuyne Kosemm nxa YacTHOro cJAydYad UDPEMEHOHHOTO HM ONEITHOrO KOJXOANA

m =-%, n =2, T. . JaCTHHA BHA ypaBHOHRA (11) cmenyromuf:
2

kR \2]13
= |1 () |-
Honmycrum, 970 —ﬂ.—=0,75, HO IpH 3TOM YPOBeHb BOINH CHADYXH KoZoxma hy= 08 H

{3T0 GIH3KO K NeHCTBHTOJHHOCTH).

k 3
Ompemeauyd & o ?zz(},% H 1o TT__OS
1) @ = Qmax (1—0,75%)3 = 0,27 Quax;
2

2) @ = Qumax (1 —0,8%)3 = 0,235 @y
Paszarna cocTraBader Bcero 3,59, 0T @Qpay. 00a pesyxbraTa Mano OTARTANTCA XApPVr OT
Apyra, MO9TOMY OMHGKA OT IpHHATHS ypaBHeHH# (11), a cxezoBaTeNpHO H ypaBHenud (9) Aash

ZOCTATOYHO GONBITHX 3HAYOHHH —7 HemeXBka. IMoeMoTpuM, Kakad .pasHANa NONYJIHTCA IpPH

h
—7 =0, T. e. Opr OTKAYKe BOJK B KOXOANE MO caMoro nHa. OODKTH JpeHOeprepa TOKA3ALH,

H

FTO B 3TOM CIYy4ae DOHHEEHHE A yPOBOHE BOJAH 33 KONOxUeM (Ay) cocrapasger oxoX0 0,3 H, T.e. npm

NOHAReHEN YPOBHA BOXH B KOxoALe A0 Ama (k= 0)k, =2 0,5 H, H1H —%0— ~ 0,5.
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h |
F=08F

2
1) @ =Qnax 1 —0)3 = @z’
2 2

2) @ =@Qmax (1 —0,25)3 = Qmax 0,753 = 0,382 Qnpz.

PazgAana cocrapigeT 629, 0T @pax

M3 5Tor0 mpuMepa COREDPIICHHO OTICTIHBO BELHO, EAR UDUKRTHICCKE HNTTOREAS OILHORA
YIpA MAJHX HOHEREHHIX BHIDACTACT & 0YHDL GHAYHTEILHYNW NOPH GOXbPINHX HOHEHRCHEHAX, €CJTH
[ONb3OBATHCA oparyroi (11)

Ifooromy ¢opMymnr (9) m (11) Kosemm 1927 r <COBePHICHHG WEeNPABHAIBHE TEOPEeTHISCKH
¥ HEUDHTONHH NOpaKTHTeCrKH, Qopxyna (10) AXg TpyO4aTHIX ROJOANEB BoOoOMe OTHAJAST.

Hrak, Teopus Kosemm 1927 r. He paspeliMia BOHDOca O pacdere JeOHTA
OJHHOYHOTO KOJOANA OTO, HOBHAUMOMY, CTaJO ScHO W caMoMy Kozemu, Tak
XKaKk B 1933 r. OH y’Re OUyOJMHKOBHIBACT HOBYKD TEODHI KOIOMNA, IIOCTPOSHHYIO
Ha COBEpPIIEHHO HHBIX OCHOBAX.

B cratbe «Teopua u pacdeT koaoAmeB» ' Hosemm HaTHHAaeT OOCTPOCHHE
CBOEH TeODHH KONOAN2 ¢ OOYOJHKOBAHHOTO HM B 1931 I. ypPaBHeHHS TLIGCROTO
TOPH30HTAJIBHOIO T'DYHTOBOTO IIOTOKS, IOJACTHJIZCMOrO TODH3OHTAJILHON BOAOHE-
IPOHANAaEMOH TONOHIBOMH:

fO=0= g @—wr=z+iy, (12)

L]e: T
z, y)— HOTeH-

(T, ¥) EI;;?I?CTHOH oTe T —— _*‘il""}

¢(r, y) — PyHKIEA [OTORA,

Z, ¥ — KOODAHHATH IIOTO-

K3 B OJHOM BepTH-

RaJbHOH  IJIOCKO-

i

Buagenum ¢ mpm = 0,50 mo Toft me $opuyae (11).

ypaeeu& 2pyRm. 600

CTH;
Q — o0mEH pacxon Io-
TOKA.
HyTeM peafa MaTeMaTHYECKHX Y/
mpeo6pasosamait  KoseHHm mnprxo0- £

JHUT K yPaBHEHAW: :

k H2—h,2?
=5 —F—, (9 Pc. 56

k — BODOTPOHHIZEMOCTh IPYHTA,
H — moHaA BHICQTY HEMOHAKEHHOTO YPOBHS TIDYHTOBHIX BOJ,
h,— BBICOTA TIOHHREHHOPO YPOBHA TPYHTZa B HEKOTOPOH TOUKE;
L — ropusonTaqbHOe PACCTOSHHE OT IOCHe[Hed TOYEHM /0 TOUKH, Tfe Io-
HUREHHHY YPOREHD MEPEXOAHT B HENOHWIREHHBIM
TaruM 06pas30oM MBI BH/IEM HOJHOS COBIOAJAEHWe ypaBHeHHdA (13) ¢ ypaBHe-
HuéM [onor IAd IUIOCKONO TOTOKA.
K anajsormaooMy BrIBoLy KO3eEw NDHXOAWP? W AJH CAydasd paTHAILIONO
1[OTORS:
2.__h 2
0= ok (H - h, )’ (14)
In —
Yo
IpHIEM Mo/Ieib PaARaIbHOTO TIOTOKA HM MHICIHTCH B CIeXyOIIeM BHAe (DHC. 56).

1J.Kozeny, Theorie und Berechnung der Brunnen, ,Wasserkraft und Wasserwirt-
schaft* Ne 8—10, 1933.
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JonycTuM, Tro HMeeTcs CIoH TecRa, JeRATIEr0 Ha BONLOHEIPDOHALASMOH ToAOIBe, B KO-
TOpOH YCTpPOSHO IPHKREITOS CeTKOM KPYRIOEe OTBEDPCTHE M CTOKA BONH B3 Tecka. (Lol IMecka.
AMeeT HeOTDaHHYEHHEE® DasMePHl B [¥aHe, & 3a IPeleXaM¥ BAHSHEA OTBEPCTHI B BTOM CIOE
TMOATCP’REBACTCA BBICOTA YPORHA BOAN H, Bojga depe3 IPyHT JBERETCA IO DAZHAILHBIM INyTIM
K IEHTPY KDPYrJOre OTBeDCTHA. PajEyc OTBeDCTHS DPaBeE ro. PagHyc BOOGpamaeMOH IMJIHHLDHYE-
YecKo# IMORePXHOCTH, OTAeADIER OOIACTP JMOHEGREHHOIO YPOBHJA BOAH B IeCKe OT OGIRCTH
HeIIOERREEHOr0 YpoBHEA, paBen R. BLicoTa mORMMRERHEOTO YPOBHA BOAH B IeCKe B KAXOH-THGO
TO9Ke, Jemallel Ha DPaCCTOSHEEM f OT IEETP& OTBEPCTHA, paBHa, B, a BHCOTA NORHREEHONO
YDOBHA HajJ KpAadMHE OTBePCTHS — M.

Hanee Hosemw waxomAT, 9T0 UPH By = 0 KONAIECTBO CTERADIEH B OTBEPCTHS . BOLLY
6yIeT MaKCHMAJNBHEIM: -
T

Qma.x = R * (15)’
In —
To

KaxmM ofpasoM upd by = 0 BOJa OyNeT OOIRJATH B OTBEDCTHE, IPeACTABIACTCH COBED-
MeHM0 HeBHIACHeHHKIM, W I0SeHH aTOT BOHPOC He OCBemmaer.

Boofpasmaa 3arTeM, WTO HAJN OT-
BePCTHEM B TOLOIIBE BONOGHOCHOIO CXOSA
YCTaHOBACH IIAXTHHYE KOXOAeL (pme.
57) & BOJONPOHHIAEMHIME CTEHRAMH
H TIYXHM JHOM H YT0 H3 5HTOTO KO-
JONIa, TPOASBOAHTCH OTRAYKA BOXH,
HoseEu TPHEXOLET K yPAaBHEHHD:

ntk(H?2 — hy?
@="HI M) e
In —
To
& e @y= 2RE(H-Rojlp  ppe ho—yDOBeHE BOTE BHYTPH Ko-
- T Ry

- a JojNa, & He y HADYRHOH IOBOPX-
A f(/amm'mm "HocTH, KoseEmw  0GOCHOBLIBAET BTO

) Ty ypaBHenwe CAeAyOnpEM ofpasoM. OB
CIATACT PBO3MOMHEIM Pas3fedHTh I0-
Pue. 57 TOK K KGIOGUY Ha JBA CcH0A  BEDX-

HAEH CIOH ¢ TOPH3OHTAJBHOH NOCTEABLIr
Ha YPOBHe BOAHI B KOXOANES, H HHERHHH CJI0H ¢ BepXHeH TOPH3OHTAIBHOH NIOBEPXHOCTED HA
BBICOTe Ro OT BOZOHENPOEHNACMOM NOAOIMBH H ¢ HEKHeH TOBEPXHOCTHD HEIPOHAMACMOR To-
AoIIBH (pEC 57).
Cuprag JBHMEAUE BONE. B O00HX CHOAX pPafEAJbHRM, HO3eHH HAXOZHT:
1) KOJAIeCTBO BOALI, UDHTECRADINGE B KOXOAEN H3 BEPXHETO CJI0H:
i (H — Rg)?
Ql == R »
In —
To
2) KoamgecTpo BPOZE, TMPATERADINSe B3 HHEHCN0 CJIOA:
L 2Rk(H—'kg)h0

@
lnE-
To
CrIagmrBag ofa 5TH TOTOKR, HO036HH HOMYyJaeT YPABHEHHS VOIMEr0 Ae0HTa ROJOANA:
nk(H? — Ry®
Q=@+ Q=" =N, (16)
In —

o

Ecam BMecTe ¢ KoseNm NONYyCTETH, 9TO TPYHTOBAI BOJa IPHTERSST K KONGNUY B BHAE
IBYX TNOTOKOB, T0 HA CRMOM /eme IIOXyTHM;

H— hy—h
ok (H— hy— hy + R ho Ry — Ao

0 = 2 _ mk(H—h) (H+hy — 2h)
1 1“'?" ln;lz-
0Q2= 21tk(H—-h,)7!o;
ln-I—a—
To
k(H?2 —
Q=@+ Q=TI M)
In —
To
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T. e. UOXYyTAM TO caMoe ypapHenme [[omon-TrMa, ROTOpoe XOTA H HEJB3S CIHTATH YIOBICTBO--
PHTEIbEHM IPH NOCTRTOUYHO MAJHIX 3HAYCHHAX Ri HOo Bce He GOxee TPABHONOGO0HO, deM ypaB—
HeEHe (16), B ROTOPOM he MOMRET yMERBLINATHOST A0 HYIS
Ecaa As — 0, 70 ypasHeHHo (16) wpeofpasyerca Tak
nk H?
Qmax = R’ (15)

In —
To

T. & AXd KOAOANIA ¢ HeNPOHWIAEMHIM JHOM § IPOHATAEMBIMH cTeHEaMH HoseHH TOXydaer
Ty e POpMyXNy, 9T0 B [JiAd PAZHAILHOTC MOTOKA K OTBEPCTHD B BOJACHEIPOHPUAEMOU IONOIIBE.

Hrax, mo Teopun Hoszemm (1933 T.) meOuT KOJoAmA OyJer:

wh (HY — h2
In —
Yo
H
nk H?
Qma.x= R ¢ (15)’\
In —
7o

TaruMm ofpasoM Hosemm B 1933 r. oTKasajicA 0T CBOEro BHIBOJA, C/eJaH-
HOTO B 1927 I., 970 JeOHT NpONOPI{HOHAJCH HepBOH CTEICHH DaJHyca KOJOALA.
Boxnee Toro, Koserm B 1933 I. mpHIIeI K TOMy e CaMOMy ypaBHeHHIO J{OIOH-
TrMa, cIpaBeINBOCTS, KOTOPOTO OH PeIIHUTeAbHO OTPHNAT B 1927 r. Hakomem
Kosean npmmien x ypasHensio Jdonmon-THMa B MCKaskeHHOM BHJg, T. €. K Ta-
KOMY YDaBHEHHIO, B KOTODOM BMECTO BBHICOTHI YPOBHSA TIDYHTOBOH BoAHl R, cHa-
Py®E KOIOJLE NPHHATA BBICOTA YPOBHS BOABI BHYTPH KOJOMNG .

TaK, MBI BAAHM, YTO HOUBITEKH Ko3eHH LIOCTPOMTH (OPMYJIBI AJAA PACIETa,
KOJIOAIIeB, KOTODEIMH MOMRHO OBIJIC OBl 3aMEHHTH He BIIOIHE YJOBICTBOPUTENbL-
geie gopMmynnl Hwomiou-Tuma (6) —(6”), Be IDHBEeJH K YIOBIETBOPHTEIHHBIM
pesyabTaTaM. OTH HNONBITKU S3aKOHYAIHCH BO3BpRIlleBHEM K TeM MKe (PopMyliaMm
Hwomon-TaMa, eclIn gake He CYATATDL BHIIEYKA3aHHOTO MCKAMKEHUS HX 3aMeHOH
VPOBHS BONBl V HAPYKHON NOBEPXHOCTH KOJIOAIA YPOBHEM BOJLI B KOJOAIE.

4. Busoau o Teopun [omon-Trana

Utax, nHambosibiDee COMHEHHe BHIBBIBART Te ¢QopMynan [Jomon-TrMa.
(6) — (6”), KOoTOpBIe BHIPAAKAT JBHEESHHE I'DYHTOBBIX BOJA B HEHNOCDPEACTBEHHON
6nm3ocTHE ® KoaoAmy. Ho misa mesdelt DOHHMeHHS TPYHTOBBIX BOJ BaRHO HMETH
JaHHble 0 NOHMMREHAH VPOBHS B IYHKTAX, (0Jiee MJIH MeHee YAaleHHBIX OT KO-
J0ALEB.

Yro me xacaercs (oOpMyJ, BHIPARANIAX 33BHCHMOCTD MERAY 1eOHTOM
¥ BBICOTOW IIOHHKEHHOTO ypOBHA TPYHTOBOM BOJBl ¥ HAPYRHBOH NOBEPXHOCTHA
KOJIOANA, TO OHH HUMelH Obl 0OJBINOE NpaKTHIecKoe 3HAa9eHHe, ¢CIH OBl BEICOTY
YDOBHS 33 KOJOJIeM MOXHO OBIIO BHIPAsRATh depes BEICOTY YPOBHA B CaMOM
KOJIOAIE, TaK KaK 9Ty BHICOTY NPEACTABISAETCA IeTKO H3MEPHTb IIPH IIPOH3BOA-
CTBe OTKAYKH.

IIpr MOCTATOYHO HATEHCHEBHOU OTKadKe BOJABI H3 KOJOALA B GOJILIIHHCTBE-
cydaeB NPAKTHIECKOr0 NOHHIKEHHS YPOBHA IDYHTOBBIX BOJ MNIYOHHA BOJAHI CHA-
PY:EH KOJOIHa TpeBHIMAeT INyOHHY BOALI B KOIOANE Ha 00Jee HIH MeHee 3Ha-
YATEIHHYD BAIHYAHY, BHIPARALILYD COUPOTHBIeHHe (HILTPA H BaBHCANLYO-
OT Tenoro paga (akTopos.

K comalen#in B JHTepaType OTCYICTBYOT JOCTATOYHBIe AaHHHIE O TOH 3a-
KOHOMEGDHOCTH, KOPOpas [IOJ/EHA HECOMHEHHO HAOADAATHCA B JeHCTBHTENHHOCTH
B OTHOIIGHHH BHICOTH HAIIODa, NMOINOMAEMON COIDOTHBIeHAEM KOJFOAUR., ITY
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3aKOHOMEPHOCTh MOMHO OBLIC GH TOCTeIEHHO BHABAATH, €CHH OB HMeTh HO-
+CTATOTHO O0JbII0Oe KONHICCTBO HAOMIOAEHHN HAJN KONOANAMH DA3JAHYHBIX KOB-
<CTPYKIHHA, ¢ PA3THIHLIMH CPOKAMH OSKCINIOATANHH, B PA3JHIBRHX TIPYHTAX H
JIpE PA3NUYHBIX CKOPOCTAX (PHILTPALHH depe3 NPOHHOAEMY® HOBCPXHOCTH KO-
Joxies .

OnEak0 Ha HOCTPOHKAX He OYeHH OXOTHO BeAYTCH KAKHe-THOO HAOMOACHHSA
# H3MEDEHHH, elle MeHee OX0THO ONYOJHKOBBIBAIOTCH IOEpDOGHBIC PesylbTaTbl
"wabaoleEnd. Yro ke KacaeTCA TeOPETHIECKHX BHIBOJIOB, TO TAKOBHIE (€3 OIBIT-
HOH IPOBEPKH He MOTYT HUMeTH GOJBINOIO 3HaYCHHSA M CTPDOHTEJBHON IIPaK-
THKH B TeX YCIOBHAX, KOTAY I'DYHT H BOJA 3HAYHTCABHO OTIHMIATCA OT HICaJb-
ABIX, IPUHAMAEMBIX B TeOpHH. Mesgay TeM B TeOPDHEH KONOANEB, HAJ KOTODOH
"MHOTO PAaf0TaJH THADONCIH H HHIKEHeDHl BOJOCHAOMReHHS, BHe OODMICHO JOCTA-
“TOYHOT'0 BHHMAHHS HA, BEIHIHHY CONPOTHBICHHSA, TaK KAK IOIOREHHe YPOBHA
IPYHTOBOX BOJABI BHe KOJOANEB WHTEPECOBAJC JHI[, padoTawIIHX B 006JaCTH BO-
JOCHAOMEHHS, TOJADKO B HCKIIOIATEALHBIX CHYYasiX, KOrJa CHIbHOE NOHHRCHHE
_YPOBHA BHIBBIBAJIO GOJBIIOC YBeAMYeHHE SKCHIOATATHOHMHLIX PacXoHos. Toria
o0pamaJy BHAMAHHe Ha BCJHIWHY CONPOTHBACHAS (PHALTPOB, HO TAK KAK 9TH
ABJICHUSA OBIIH CBA3AHBl HMIK ¢ HEHCIDABHOCTAMH M IopdeHl KOJOIANEB, HIH
«¢C YPEBMEPHO GOABIMUM AeOUTOM, TO YGTPAHEHHEM 3THX HPEHSTCTBHA paspeimaJtcs
BOIPOC 3HAYHTENLHO IMpOINE, 9eM BTO MOIJIC ObI HMETh MECTe B YCTAHOBKAX HO-
HARCHHUA.

SHAUATRALHAS MACAH TONE3HOH IIyOMHL HNONWYRCHHA YPOBHS IPYHTOBHIX
BOJ[ IOIVIOIIAETCS CONPOTHBICHHEM ROVIOAINA. & MCHbIIGHHE 3STOrO COHPOTHBIE-
‘BHSI, OYCHL BHITOZHOE B CMBICTIE YBeNHIeHHs SPEPeKTa HOHAKCHEA, MOKET OBLITH
JOCTHTHYTO HE€ TONBKO 38 C9eT YIydileHHsS (PHIPTPYOIHX KAYeCTB KOJOLUEB,
HO ¥ HAJJERAINHM BHIOODOM IIPEACHBLHOIC JAeOHTA KOJO0ANA, KOTOPHIH o0eCiHedH-
Ban Obl HaHGollee NPHEMIEMOE COOTHOIHEHHE MeRLy KOJINIeCTBOM OTKadABAE-
MOH BOJH H JHAMETPOM KOJOALS, — C OJHOH CTOPORH — ¥ REJATCILHBEM NOHH
“REHHEM YDOBHS TDYHTOBHX BOJ— C JAPYTOH.

Bruio 681 OMHEGOTIHC CTPEMETHCH OTKAUABATH H3 KaK/I0ro KOJQAHA BO3-
MOMEHO OOJbIlce KOIAYECTBO BOLBI, 9TOOB 3aXBATHTh BCH IPHTERAIHYD
# KOTIIOBAHY BOJAY HAEMCHBLIIMM KOJHIECTBOM KOJOALES.

C rmpyroit cTOpPOHH, OHJO O BKOHOMHIECKH HEBHIOAHO VCTAHABJIHBATH
CIHIKOM OOJbIIOE KONHICCTBO KOJIOANEB, YTOOLI AOOUTHCA pacHpelelieHHA Bcei
Macchl BOAH Ha O6OJbIIee IHCJAO0 KOJCANEB M TeM YMeHbBIHHTH JeORT KaMKJ0ro
M3 HAX.

37eCh CleflyeT HAXOOUTb TO CpellHee pelleHHe, KOTOpOe B HTOTE JAJ0 Ohl
npy HamryduwieM S(hperTe NOHEREHHA HAHBHITONHEHMWH OSKOHOMHYECKHH De-
3YIBTAT.

Ho rak 651 HH OBLIH YMEepeHHR KOJHIeCTB2 BOAH, 3a0WpaeMble M3 KAMK-
JOT0 KOJIONNA, Bee e, KaK HOKA3BIBAIOT NAHHEBIE MHOTOYHACIEHHBIX MOHAMEHHMN,
CKOPOCTH JABHREHWSA TIPYHTOBOM BOILI Yy HADY/KHOH NOBEDXHOCTH (HILTDa OB
BAT OOBIKHOBEHHO CJIHIIKOM OOJNbIDHMH I8 TOr0, YTO0BI MOMEHO ORIIO ¢ JO-
CTRTOTHOH [JIA NPAKTHEA TOYHOCTH HpUMEeHATH PopMyant (6)—(6”),

IIpusBaBad REINIEYRa3aHHEIE HeAOCTATKH ypaBuenn#t [ormou-TEma B mpH-
MeHeHHH HX K JBHIKeHHI IDYHTOBOM BOIBl HeNOCPEACTBEHHO Yy KOJOAUA, MBI,
Ha000p0T, MOMKEM BOCHONH30BATHCA HMH [JIA BHIDARCHHS JABHKCHHA B TOIRAX,
JOCTATOYHO YIAJCHHEBIX OT KOJNOANA, TJe CEOPOCTDH 9TOI0 ABHMKEHHS 3HAIHATENILHO
MeHbIIe, a8 NOTOMY 3axoH JlapcH Momer OBITH HNpHMEHEH ¢ OOJBIIEM OCHOBA-
wreM. DBEICOTY ypOBHA IPYHTOBOM BOABI TaKiRe Jielde H3MEPHTh B yAaJdeHHOH
OT KOJQMIA TOYKe, 9eM DAZOM ¢ €r¢ HapYEHOH NOBEeDXHOCTHI.

1 HekoTopHe HOOKTKH BHBOCTH 3Ty BaKOHOMepPHOCTH HMelTced (A. Tum, E. Hpunn), mo
OEH OTHOCATCA TOAHLKO K YHGTHIM IeCKaM H rpaBup. HexoTopHe OCHOBAHHS KJ& OUpPeNOASHHK
COUPOTHBIGHHES KOJNOAUGB HMEOTCH B TOOPOTHY6CKHX DACCYENSHHEZX HKOeHH H ODWTHHX
JRaHHERX JpenGeprepa, H0 M OHH OTHOCATCA TAKEe K THCTHM IECKAM.
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B o6meMm Bude ypaBhenue /lomion-TuMa BEIpAKaeTCA TAK:

x
y2—y2=-L In 4
Y % Tk Z, (4)
HHoncrasisa BMecTo ¥, B ypaBHeHHe (4) BBICOTY HEIOHHIKEHHOrO yDOBHSA
BOABl HA3J BOJOHCNPOHHIAEMBIM ¢joeM H H BMECTO &, — COOTBETCTBYIOIIYH Be-
Juuany R, momydaem:

y2= H?— — ln —. (17)

Jas onpelesenns u3 ypaBHeHHA (17) BeJUYHHBl ¥ B JI060H TOUKe MOJIA
TMOHMEKEHAA, HAXOAdmieficd Ha IODHBOHTAJBHOM DACCTOAHUU ¥ OT OCU KOJOANG,
HeOGX0/IIMO 3HATH YHCIeHEBle 3HadeHHWs Beandun H, B, q n k.

b. HHonpaprr ¥ dopmyaam Jomon-Tama

IIpemie deM IlepeHTH K DACCMOTpEHHI JAJIbHEHIIHX BOIPOCOB TEODHH IIO-
HUKEeHUA TDYHTOBBIX BOJ, HeOOX0IHMO OCTRHOBUTLCA Ha HEKOTOPBIX MONBITRAX
Hciupasiaenud ypaBHenud Jonwoun-Tuma. Eme WM. Hiyasne! B 1924 1., BRIBOAA
cBOKW (hopMyny i R, moiaras Gojiee TpaBRIBHBEIM BRIPAMATH ypaBHemme Jliwo-
fon-TuMa (17) B HCIPABICHHOM BHIE, 4 HMeHHO:

p=i— 2 E 1), (18)

wk xz 3

BeGep?® B 1928 r. npHE BBHIBOJE ©BOcH (OPMYNBl 14 R TaKKe IIpHIIET
E HCIpaBIeHHOMY ypaBHeHH® [omon-THMa, & HMeHHO:

q R 1 R"—2a™

2 e __.1_ S o
Y= H 7 (ln oo, o , (19)

R" —z™
rne m=—1—2. Takr Kar Off)bIRHOBeHHO———R—,;;——— ~1. 10 ypaBHeHue (19) MOMHO
jlepellucaTh Tak:
: R 1

y9=H2———&%(ln?—E). (20)

Ilomo6HOe HWcrpap;deHde mOAAep:kaT B 1933 r. w Kosenm ®, KOTOpHIYt TpH-
aienn K QopMy.ie:

ot — He— 1 B_ 1, 2
y* = H (ln x 2_{“21‘52 ’

nk
22
I BBEY HeSHATHTETBHOCTH s K (opMmyae:
q R 1
2 IJ%— R 21
Yy H — (ln - 2) (21)

Rar Buano ®3 cpaBHeHus: dopmyn (18), (20) u (21), OHH OTIHIAIOTCA
TOJHPKO 3HAYeHHEM BeJIHYHHBI 7, TaK KaK BCe YIOMSHYTble aBTOPHl HCXOTHIK
H3 ONHHX H TeX e CO0GpasKeHHI, HO BeIHYIWHOH m 33JaBajuch 00ojee HIH Me-
Hee IIPOU3BOVIBHO.

Tax rar ypasHcuue BeGepa (19) Aamo B 0O0meM BHJAC, TO MBI H3JI0KHM
9TH COOOpAsKEeHUd 1o Bebepy.

1].Schultze, Die Grundwasserabsenkung in Theoiie und Praxis, 1924.

2 Weber, Reichweite von Grundwasserabsenkungen mitls Brunnen, 1928.

3J.Kozeny, Theorie und Berechnung der Brunnenta ,Wasserkraft u. Wasserwirt-
schaft® Ne 8—10, 1933.

7 Bak. 3. —H. II KycarmH. 97



Ifycte BC Ha puc. 58 H306paskaeT NOBEPXHOCTh BOPOHKH UOHHKCHHF
B OIpeeleHHBIY MOMEHT He#{CTBESA KOJOJAIl, U3 KOTOPOr0 OTKAUWBAETCS B eJH-
HUIy BpeMeHH KOJIHIecTBO BOABI ¢. Kcam Mpl BooGpasEM cee KOHI[GHTPHYe-
CEHIY OTHOCHTEJBbHO KOJONUa HHIUHAD ¢ PaJAyCcOM OCHOBAHHA T, He3HATATEND-
AHIM IO CPaBHEHHD ¢ R, TO MOMeM CUMTaTh, YTO BCA IPHTEKINDIAA B KOJOJEN,
Boga Oy/JeT IpOTEKATh depe3 OGOKOBYI NOBEPXHOCTH 9STOro NHIHHIDA, T. €.
q.=4q.

Ecma R — paguyc meftcTBHA KOJNOANA, T. €. Ha pACCTOAHWAX R coBep-

dH
MEHHO OTCYTCTBYET TMOHHKCHANe YPOBHA IPYHTOBHX BOX, T. €. —p =0, TaKk KaK

H = const, 10 depe3 GORORYH NOBEPXHOCTh HHIHHADa C BEICOTOD H H paldy-
COM OCHOBAHHS F B HANDABICHHWHE XKONOANA HH-
CKOJIBKO He IIPOTERaeT BOAHI, T. €. ¢p=0.

CiefoBaTeIbHO, €CIH IIPHTOKA H3 Hpele-

JOB [J HeT. & B KOJOIEN IPHTERAET B €HHHIY

BpeMEHH BCe TO e KOJHIECTBO BOABL ¢, TO

9T0 KOJHIECTBO HH M3 KAKOTO HAPYIOT0 HCTOY-

HYKd, HE MOMeT OBITh HOAYYeHO, KAK H3 TOpP

TPYHTa B OpefeiaXx OUIHHADA pamdyca R, T. e.
38 C9eT OIyCKaHHA ypoBHA BC

YeM gaJsbie OT KOJOANG H UYeM OGIHAE

K cedeHHi0 OD, TeM G4JIBIMAs IaCTh BOABE HOCTY-

Prc. 58 et 8a CYeT IOHHMKCHHS YPOBHA BOJBI H TeM

MEHBIDAA YaCTh 88 CYeT T'OPH3OHTAJNbHOTO IBH-

MeHHS H3 6Gojee yAaJeHHBIX TOYeK IONS IOHAKEHHA. ECIA ¢,— KOXHICCTBO

BOJBI, IPOTeKanMmee Yepe3 OOKOBYD HOBEDXHOCTD MHUIHHADA ¢ DANHYCOM £ H BH-

cOTO ¥, To Mo Bebepy MORHO HAMMCATH:

[z \™ dx
%’—‘—9[1—(}#) ]=2“$yk%- (a)y

LAY el
‘ R .

m m

€T Y
Kend x == r, IpHueM » 3HAYATESHHO MEHbIIe 1, a CIe0BaTeAbHO T = g 0,

TO q,==q; ecllE =R ® (—%) —_-—_(%) =1, T0 gp=~0. BETerpApya ypaBHe-

HHEEe (2), MOAYIHM:

1 x™
9 __ . e Zx1-+G;
wky q (In o m R™ ) G

1 R"
P — — .
whH —q(lnR — R,,.)-FC,
OTKY 3.
o __ q R___ 1 ] R® —a™
HIIA IIPpH i ~ 0:
PR
p—H1— L (m é—%). 20y

Pasteped geTHpe CHydTasd. .

1-# cxyvai. Towxn BopoOHRm jenpeccad B m C (pHe 58) B PTeUeHHe HEKGTOPOND RO~
POTROIO OTPeska BpeMeHE He3mGIeMH. Ecim mo Befepy 9acrh IPETERANHIENO B KOZOZEN KOIHE-
CTB3, BOJAB MOXYYAETCH 34 CUST MOHEREHHA YPOBHA BOXH, T. ¢. JuHEA BC, T0 WocHegEAd CcTa-
HOBETCH 110 HCTCUCHEH B3STOTO IMPOMERYTKA BPEMORH MeHee BHUYRIOH, CreZoBaTEIHHO BHOOTA:
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Ced4eHHA HOTOKA B PACCTOAHAH £ OT OCH KOJOZOA YMEHBIIgeTCHd, HO YKJAOH B 9T0M CCYCHUH HO
MOMET YBEIETHTHCA. ClefopaTebHO KOTEISCTBO HPATEKAOIICH BOAW €O CTODOHH B TODH30H-
TaNbHOM HANPABICHEHH AOIRHO YMEHBPMHTHCA. OT0 JOIFRHO BHBBAThH YMeHBOIEHHAE TPHETOKS
BOAM B Kouofen. Ho ecam storo mo BeGepy He ITPOHCIOAHT, TO CHELOBATATLHO KARAI-TAGO
H3 1709ek B Hiw (' HIH 06e BMeCTe ¢ TeIEHHOM BPEMEHH CMemamTCd.

. 2-K cxywain Towna B, a BMecTe ¢ Hell W BCe ADYIHe TOUKE NOHHMAITCH HR BeJXH-
9HHY, IOCTEIIEHHOTO YMEHBIIEHHA WO Mepe YAaleHHd OT KONOANa Ao Toukm (), KOTOpad
ocTaercd Ha MecTe. B oroM ciaydae 9eM GIrEme K KOJOJEY, TeM (OAbmad 4acTb TPETOKa BOJEHL
B KONIOJEI] IPOACXONUT 34 CieT ONYCKAHHA YPORHA IPYHTOBOH BOJEL

Ho sT0 mpoTHROpEYWT YpaBHeEH® (a), TO KOTOPOMY NDH —%%0, ¢z =4¢q, T. e. BCO

RONIEISCTRO IPKTERADIEH B ROIOTer BOLH ABURETCH U0 TOPDHI0HTAILHBEIM DPALHANBHBEIM ILyTAM.
970 HakoHeI HPOTHBODEUAT CaMOMy ypapHeHH® Joumz-Tama ¢ mempasrenmeM Bebepa (20), mo
KOTOPOMY IDH YMEHLOIEHHHW ¥ H IPH IDOCTOAHROM R AeGHT ROJOANA AOAREH YBEAHIWBATHCA,
Toria Kak BeGepoM mma BmBoJa ypaBHeHBA (20) WPHHEEMAaeTcAd ¢ = const

3% caydai. Toura € mnoHHmaeTcd Tepes OOpEAGVICHENH NPOMeXRYTOR BPEMEHH,
a TOUKa B ocTaerca HesmOmeMmoili. CrefoBaTelbEO TOHHRAOTCI H BCg JApyTHe TOYKH KDHBOH
JeNpecCHH Ha BEIMYHEY TeM MEHBIIYW, UeM OIAME K KOMOXIY, IpmdeM B Touke (’ Ha pac-

aH
crogHEE R -+ dR ocosgaercs HEROTOPHIH  YRJIOH 4R >0, T. e INWIydaeTcad HeRCoTODad,

MOTA GRl W BechMa HESEAYHTEIHbEAd, TOPH3OETANBHAA CROPOCTb, Tak EaR BHICOTA IHJIHALDA
pagEyca. R CTAHOBHTCS 9epes HEKOTODPHH IIDOMEEYTOK BPOMEHH MeHbIOe, HdeM Ohila paHee, TO
KOJHTECTBO BOJRI, OPOTERADHIEH depe3d ero OOROBYD IIOBEDXHOCTh II0 TOPDHBOHTAJBHEIM ITVTAM,
CTAHOBHTCH MEHbIIe O10 BIONES COTIACYeTCaT H ¢ ypabHemdeM Jwnwn-THMa, TaR RKark ¢ nepe-
MeneHreM TOYRH ( yBenmumBaeTcd R, & CHENOBATEIWHO YMeHBIIALTCI Ae6HT. OT0 yMEHble«
EFe NeOHTA DOATBEDEIAETCA IPAKTHROH

Horm mme XOTAT COXDAHATE HOCTOSHHBIM ¢, TO € TeY¢HHEM BPeMeRmH IDEXOQHTCH CHE-
AATH YPOBEHL BOAHl ¥ KOJOANA, T. €. TOUKY B,

TaxmM 06pa3oM MH TepexOZMM E HauGONee BepPoATHOMY IpH ¢ — const caysam, KOrAa
B m C ONHOBDeMEHHO NOPeMeniaionc.

4-t cryqualt. B w C nepenel@pDTCA BEES OTHOBDOMEHHD, a CIef0BaTelbREO YDOBEHB
BOAEL ¢ TedeHEEM BpeMeHH OIYCRaemed B0 BeeX TOIRAX. HKak 6H HH OLLIO “BeIdK0 DaccTosEHe R,
OH0 TPH OTCYTCTBAH HHQHIBTPAITHA ¢ IOBEPXHOOTHE 3¢MJIH BCE BpeMd YBENHUHBAETCH, H B IFO-
TOK BEIDIAKTCT IIOCTENeHHO BCe Golee H GOlre YHAJNCHHLI® YACTHEIH BOJNBL, COACDURAIHEHCH
B Iopax rpyEra. Kerm 6B He Obhro IOTONHEHWS BHRTCKADIIEH M3 IpPyHTa BOKB HIbLTPYD-
ITEMACST GTMOCHEPHRIMHE O0CARAMH, TO R yBeIMUWBAJOCh GH C TEeYCHHOM BPeMEHH BCe (OFbIIE H
foapme, & CHeLOBATeTHHO B JXODGOH MOMEHT HA DACCTOAHHEAX R IPOECXOZHIO OBl JBHREHHS
BOAHL 10 DAJHAMBHEM IYTAM, X0TZ H YIPe3BHUANEO MeJTCHHOSG,

Wz paso0paHIbIX 9eTHIPEX CAYIAEB BEAHO, UTO IPHTOK BOJBI B KOJOJEIT
34 CYeT OI[yCKAHHA KDUBOH HeNpPECCHH (pHC. 58) IpH HOCTOAHHOM Je0HTe MOMRET
IPOMCXOMAT TOAPKO IIPH YCAOBHH OXHOBPEMEHHOTO ONyCKamEWA Todek B m O,
T. €. B NMEPHOJ HEYCTAHOBHBHIECIOCH COCTOSHHS BODOHRH HelpeccHH. na ycra-
HOBHBINETOCA COCTOSHHUSA. T. €. JJISd HEHBMEHHOTO I0JoReHHA Todwek B m € 1
IMOCTOAHAOTO Ae6HTa KOJACAIa, HAKAKOTO ONYCKAHHS BOPOHKH IENPECCHU IIPOMC-
XONATH HE MOJRET, & BCe KOJAIECTBO OTKAUYMBAEMON RBOAB HOIOAHAeTCS HHPHAIL-
TPYOIEMHECA Ha WIOIMAXH Kpyra pagdyca E atMocdepHBMHE ocaigxamMu. UrTak,
paccymacHus BeGepa IPHHIANTHAJILHO 00Jee MM MeHee CIPABEIJIMBEL TOJBKO
0 MOMEHTa YCTAHOBJIeHHA TPeOyeMOr0o HNOHHMREHHS YDOBHA TDYHTOBOH BOJHI.
AJIsT UCKYCCTBEHHOTO e TOHHKEHHS YPOBHS TDYHTOBHIX BOJA OCHOBHBIM $B-
JISI€TCA COOTHOIIEHHE MeMRAYy AOCTHIAEMBIMH B OIUpeACHTeHHHX IYHETAX BBICOTAMH
YPOBHA H JIeOMTOM KOJOAUA NPH YCTAHOBHUBIIEMCS COCTOSHHH, T. €. KOT/a IO-
JOMeHAe YPOBHS B 9TAX NYHKTAX CTaOHIH3HDyeTcd, & meCur OyJer HJIN II0-
CPOSHHBIM HJH IOCTENCHHO VMEHBIIAKLIMHMCA — B CHyYae IIPOHOIEATEIHHOTC
OTCYECTBAS HMJAH HE3HAYHTEIBHOCTH HHPHALTPANHCHHOTCG IPHUTOKA BOJLL

PaccMmaTpuBas ¢ 9ToH caMOf CYIMECTBeHHON [JAA HCKYCCTBEHHOTO IIOHH-
WMeHHs TOYKH 3peHHs ¢opMmyinnsl BeGepa (19) u (20) ¥ aHAJOTHIHEE HOPMYIH
U. Nlyasme (18) m Hosenn (21), Mpl He MOKEM IPH3HATH HX HH IDAKTHIECKH
GoJice MPHEMJIEMBIMY TI0 CPABHEHHUID ¢ ypaBHeHuAMH [{odiou-THMa, HM IIpHHIH-
IHAJbHEO (0Jice MPOBHIBHBIMH.

Tlocaemuru#t BHIBOA Mb yITeM TDHM PaCCMOTPCHHH TEOPHH MHOTOROJIOAE3HOH
YCTAHOBKH.
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6. Hoannii 1 HOMOJAHMH KOJOANL; YCTAHOBAGHAE BOAHIHHN H

IIpu BRIBOJE ypaBHeHHS (67) HpeAONaraioch, YT0o KOJCOJeN, H3 KOTOPOTO
TPOUBBOLHUTCA OTRAYKA BOJBI, CHaOMeH (PHABTPYWOINEH MOBEPXHOCTHI, I0XOAA-
(el 0 CaMOrOo BOAOHEIPOHHTIAEMOI'0 C;I08, T. €. HMEJCA B BHJIY TARK HA3LIBae-
MBI «IOTHEH» Koxolded. Ho o4eHs 4acTo Ha IMpAKTHRe NP GONBIIOH MONIHO-
CTH BOJOHOCHODO CJIOS% KOJOANE He YIAyOJIeHHKI [0 BOJOYOOpa, H TODAA HA3HI-
BATCA «HEOOAHBIMH». B TARHX CHy9adX OOBIKHOBEHHO BMECTO MOITHOCTH BOJO-
HOCHOTO CJOS B ypaBucHHH (6°) dYepes H 0003H3YaT BHCOTY HNOHHMKCHHOTO
YPOBHSI OTHOCHTENLHO AHA KOJOJANA, TIT0 HEJIb3S CIHTATH TEOPETHYECKH IIPa-
BHIBHBIM.

B ToM ciydae, KOTHa AeHCTBHETENbHASI MOHIHOCTD BOJOHOCHOTO CJOA H3-
BECTHS, TOTHA H IIPH HEIONHOM ROIOANEe MOSRHO OBLLIO 6B, BBEIA COOTBETCTBYD-
DIV IONPaBRY, IIOIB30BATHCA $opMyaoi (67).

®. QopxrefiMe])r HA OCHOBJHHH OUBITHBIX OTKa4eR COCTaBHI (OpMYIy, BHi-
PAEANLYI0 BaBHECHAMOCTD MEsRJIy IOJHBIM H HEINOJIHHM KOXOANAMHE B CAelyKH-

ieM BHIE:

H2— T2 A T

Hz__m:]//“t"' ]/2T-—t' (A)
e

H — mouaocts BOZOHOCHOTO GJIOA (PHO. 59);
h — BBICOT2. YPOBHA BOJISI HAJ BOAOYIOPOM B IIONHOM RONOMHS,
T — BBICOTa, YPOBHS BOIHI HaJ BOAOYIOPOM B HEITOJHOM KOJOJIE;
t — BBICOTa YPOBHSA BOABI HaJ, IOJACINBOH HENOAHOTO ROXOAUA.
Ilo onmiram (PopxreiiMepsa OR33AJOCH, TTO JId AOCTEREHHS OJHHAKOBOIO
MOHMROEAA KaK B IONHOM, TaK H HEMOMHOM ROJOANAX H3 IIOAHOTO KOJO0/A
HAAO0 QTKAYUBATL (GoJblee KOJHIECTBO
Hend anwii K040y Noansidi Kosodey BOMBL, IeM H3 HeEIIOIHOr0, WIM HHEAJe
DK OTKATHBAHAE ORHHAKOBGRO RoIHde-

SOV £TBa BOABI W3 O00HX KOJOHAIEB B HEIIOJ-
- HOM KROJIOAINe JOCTHTZeTCsA O0Jbldee IIo-
Henownu! HOHERCHHE, IeM B TONHOM.
\ .
T- —— T :-: q ® ; R S | j
[ E I E) f : e —
= - < 05 1
A | 3
£
Henporud.y nodow| lsa l g T,
VAR § 15 2 74
Pne. 59 Prc. 60

Ecau, ucxofs w3 3TOro, HPOROIYRATH PACCYSRIeHEA JaJblie, TO MOKHO
IPHTTE ¥ BEIBOAY, 9TO IPH OJHOM H TPOM e JeOWTe MOKHO HOCTHTHYTH B KO-
JTOAIle TeM OGOJRINer0 IOHHMREHHS, UYeM MeHbIOe INyOWHa KoXoAma. Ho uex
MEHbIIe MIIyOHHA KOJOANA, TeM MeHbIne QHIBTPYOHIAS IIOBEPXHOCTH, TeM GOINb-
1Ias CROPOCTE H TeM O0AbIIHH YEJOH MOBEPXHOCTH IDYHTOBOH BOAL YCT2HABIH-
BaiOTCA HellOCPEACTBERHO Y KOIOAHA. Tak KARK B3MHO He CTOJBRO IIOHHIREHHE
YPOBHS BOJABl B CaMOM KOOI, CKONHKO BHE €F0, TO MeJRHH KOXOZEIl He Jaer
Ha [IPAETHKe JKeJaeMOro MPeHMYINEecTBa; NMPHXOAATCA CHHRATH erd JeOHT, YTOOH
HE IOJYIUTH YPe3MEPHOr0 YKJIOHZ YPOBHA IDYHTOBOH BOJH CHAPYSRH KOJOANA.
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Porep (Rother, 1904 r.) BHBeX aHAJUTHISCKHM IyTeM ypaBHeHHe MJIA Je-
OATA KOJOANA, He [MJOCTHTAKINEro BORXOHEIPDORHNIAEMOTO GO, H PacCIdTad Io
HeMY JJisi OOpeHdelleHHBIX YCJIOBAN (ZHaMeTps, TIYOHHEB TOHHKEHHA YDPOBHA
BOJABI B KOJOAHE, POZia TPYHTE H IP.) AeGHTH ¢ KOJOANA IPH PA3ABIHHX IIy-
OuHAX TOTPYREeHRA ero B BOJOHOGHEIN (CAOH.

T
Ecmm 1o ocH abcHmce OTRISABIBATD ~» & [0 OCH OP/EHAT — QTHOUICHHE

Nle6GATa HENOIHOTO KOJOMIa K JeOWTy DOMHOTO NPHE OZHOM H TOM 3Re YpPOBHE
BOAN B HEM H NIPUHATH OTHOCHTEIBHHIY [eOHT HOIHOIQ KOJOALA 33 eNHHHIY,
to 1m0 Porepy monydaerca kp®sad J (pmc. 60).
Ecag cunTaTh B ypasHeHWH (A) dopxreimepa h==h, (BHCOTe NOBHMREH-
HOT'O YPOBHS TPYHTOBOA BOJAH Yy HapykHOH NOBOPXHOCTH K0JOALA) H BHYH-
- 3 — T2

He—hs
T -
3HAYEHHAX — (0T 1 70 3), TO 9TW OTHONIEHHH GYAYT PABHH COOTBETCTBEHELM

CIATH IO HTOMY YPaBHEHHIO OTHOINEHRA [IPZ Pa3IHYHHX YACICeHAHX

qﬂBﬂOﬂaﬂ

p IPH ONHHX H TeX ke NoHAKeHHAX YPOBHEA PPYRTOBOH BONH Y KOJOIIA.
noas

T

Qreno
Ecre nodyJeHHble TAREM 00p230M SHAYEHHS —— OTJORHTH H2 BEPTH-

Qnoan
v

T
KaJbHOH OCH, & HA I‘OpH30HT&:HBHOﬁ-COOTB&I‘GTByH)HLH& HM BHaYCHHA T TO

TONy9HM KpuByle Il (pmc. 60). Vs cpammenua wpwsnix { ® I} BHAHO, 9To TpH

T
SHAYCHEAX —

7 OJMM3KHX K eJHHHINE, OHA JOBOABHO TOIHO COBUSAIWT, a IO Mepe

T Grsonom
YBOIHTOHAS — — BCO Gosee W GoNee PACXOASTCHA, MpHIeM SHAYCHHT — - YO

noAN
(bopxreiiMepy Bcerma octanTed Ooubite. Cuefyer ydects, Ir0 B Gopuyry (A)
TOACTABAAETCA I — BHICOT2 YPOBHS BOAB B CAMOM KOJOJANE — BMECTO BHICOTH
YPOBHA y Hapy/KHOH MOBEPXHOCTH, T. €. MONYydIalTCA HpeyBeAHIeHHEIe 3HAYEHHA

H2 172 .
OTHOMISHHA —pa——5— YeM Gosplite TOHHIReHHe YPOBHSA BOAH B KOJOAIUE, T. €.
queno.w
yeM MeHbIe § B T, reM Oojiee HpeyBeNHICHHHIME CTAHOBATCA 3HAYCHHSA 2
- noaN

H TeéM MeHee CHpaBelNnBol H Hajexmnoil dopMysa (A), NOXydIerHAA HECOMHEHHO
O pesydbraTaM He(OJILIRHX IOHHAEHHN YPOBHS, KOTJIa DasHHIA MEAIy ypOB-
HeM y HapysEHOH NMOBePXHOCTH KOJOALS W B HeM CAMOM HE3HAYATEIDHA.

B T H?2 12

CIM IPHEETH ¢ =0, T0 — =00 ¥ —p—— g
H? — {2 —goHeuHHe BeAWIHAH. CiefoBaTedhHo PopMymda (A) O0 Mepe YMeHb-
HIeHHS ¢ CTAHOBHTCHA BC2 MeHee H MeBee CHPaBeJJHBOH H HaJeXHOH ¥ HPH
HOCTETOYHO MAHHX { COBepINEHHO HEUDHAMEHHMA.

Yrp macaercd TeopeTmueckolt (opMyrm Porepa, T0 OHa He, HAIIA emle
MIPaRKTHIERKOTO OPRIOREHHS H MNPAKTHIECKOH IIPOBEDKH.

Jiorep (Lueger) cumral, 9ro HEse LJIOCKOCTH, KOTOpad IPOXOAHT depes
MONOIIBY ROJOANA, He MOMRET IPOHCXOAHATH CKOJLEO-HEOYADb 3HAYHTEILHOTC NBH-
MeHHA TeX YACTHYER BOJbBI, ROTOphle MOTAH 0Ll JOCTHIaTh BX0JA -B ROJOZEIH.
Ha npuMepe OH TIOKEA33JI, IT0 He TOMYIaETCA SHAYHTEALHOH OHIHOKH, eCIH IpH-
HATH TOJOMBY ROXOLHS 33 HENPOHANAEMOe JOMe BOAOHOCHOrO cxod. Hcam 07-
HAKO KOJOZel Ipe3MepHO MEJIOK. TO B CAy4Yade CHJIBHOIO YKJIOHA YPOBHA TPYHTO-
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Bofi BOALI BORPYr KOJOAIG H LpH Majaoi riayOHHe CJOS BOABI B HEM MOTYT
MOJXYYUTHCA JOBOALHO 3HAYHTENBHBIE HETOYHOCTH OT TaKOT0 JOILyIIEHH.

dcrep (Oester) # I'. THM TaksEe HAXOJHIH BO3MOMHBLIM H3MepsiTh BHICOTY H
OT TONOWIBLI KOJOAIA, He HOCTHUTAINEr0 BOJOHOCHOTO Ciod.

E. purn, Kupusenc, W. lllyibne mpH TOCTPOCHHH TEODHH ITOHHMRCHUA
VPOBHA IPYHTOBLIX BOJ B OCHOBHOM IPHHAJIA Ty e TOIKY 3peHHSA, HO G OrOBOD-
RO O TOM, 9TO XKOJOAEN He MAOJSKCH HEMETh CJIADIKOM Maily®on IrayOoHaBy, HOO
B NPOTHBHOM ciaydae OyJAyT NPHBOLUTHCSA B JBHMReHHe BCe O0lee H Goldee TJy-
GOEHe CJIOH BOJBI, PACIONOREHHBIe, HAMKE IOMOIIBH! KOJOAa; pacIeTHl, OCHO-
BAHHEIC HA NPEHATHH TIIyOHHLI KONOANA 34 MOIIHOCTH BOJOHOCHOTO CIIOS, MOTYT
B TAKHX CJy49asX TpHEBECTH K PE3yJbTaTaM, He COOTBETCTBYIOIIHM HIeHCTBH-
TeJbHOCTH. .

Uro6s1 3TOTO H30emRATH, HEOOX0ITUMO BHOCHTH B BHIYMCJAEHHS IIOIPaBRKE HA
OCHOBAHHH IIPAKTAICCKOTO OIbITA.

Ha oCHOBaHMM HNPAKTHYECROTO ONBITA SHXapAT DeROMEHAyeT YBEIHIHBATDH
BRIYMCIACHHBIN JJId HEOOAHOTO KOJOMIE AeOHT Ha 10—20% B 3aBHCAMOCTH OT
CTEIICHH HEIOJAHOTHI: YeM 0oJiblde OTHONIEHHE MOIHOCTH BONOHOCHOIO CJOs
R INTy6uHe KOJNONNa, TeM OOoiblie AOAMeH ObITHh TOT ITIPOIEHT.

Kosenn TeoperndeckH HpHUIEN K caelyoineit dopmyie:

wk(H2—h,2
q;_ A ( 0 )l
R
In —
Yo
rie H —ray6daHa KOJOAHa, T. €. BHICOTA CTOAHUSA HEIOHHREHHOIO HEHATOPHOTO
YPOBHS I'DYHTOBBIX BOJ, Hal JHOM KOJOAN%; R, — BBICOTE YPOBHS BOIH B KO-
JoIue, T,— pajEyc ROIOANA; R — paguwyc BIMSAEMSA ROJIOAHA; A — QyHROH:A
r H
BEJHINH 7{-"— W Ue H, — MonmtHoCTh BOJIOHOCHOTO CJHOS, T. €. BLICOTA He-
1
HONMAKEHHOI0 HEHAIIOPHOTO YDOBHS TpPYHTOBBIX BOX HAJ BONOHEUIDOHHIACMOH
IIO,U;OUIBOﬁ.
OHaueHHA A4 ODHEBefeHH B HHMRecHeIyomel Tabm. 15,

(22)

Ta6arna 15
3pauenns A B $opmyae (22)

Yo

H
b:R 0,1 0,2 0.3 0,4 0,5 0,6 0,7 0,8 0,9
"

0,10 954 | 249 {239 | 22 |[212 | 192 | 171 | 148 | 1,24
0,05 209 | 206 | 1,99 | 1,805 | 178 | 1,65 | 1,60 | 134 | 1L,172
0,01 1,489 | 1,471 | 1,441 | 1,401 | 1,35 | 1,291 | 1,225 | 1,158 | 1,077
0,0076 1,425 | 1,410 | 1,384 | 1,349 | 1,304 | 1,253 | 1,196 | 1,133 | 1,067
0,005 1847 | 1,340 | 1313 | 1,281 | 1,248 | 1206 | 1,159 | 1,108 | 1,055
0,0025 1,250 | 1,285 | 1,221 | 1,200 | L1% | 1,145 | 1,112 { 1,077 | 1,08
0,001 1154 | 1149 | 1,189 | 1,126 | 1,112 | 1,092 | 1,071 | 1,048 | 1,024
0,0005 1,109 | 1,105 | 1,099 | 1,090 | 1,078 | 1,065 | 1,050 | 1,034 | 1,017
0,0001 1,049 | 1,047 | 1,044 | 1,040 | 1,035 | 1,029 | 1,022 | 1,015 | 1,008

H
W3 Tabamier ! BEAHO, YTO Oaske 1A 3HAYCHHH 77 B 7r» HMEOIIAX HaH-
1
GOZBIIYI0 BePOSTHOCTD TPH TOHHMKGHWH YDOBHSA IDYHTOBHIX BOJ, 3HadeRHsa A

1 IIprBOAKTCA B COEPAMEHNH.
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MOTYT 3HAYMTEILHO OpeBhImaTh 1,1 ® 1,2, T. e. mpubGaBieHHe 10—20% X BH-
YHCJICHHOMY HeOHTY MOET OR33aTHCSA HeJOCTATOYHBIM.

OnHako caMulii BuIBOA opMmynanbl Ho3eHH He aABIsSeTcd BIOJHe yOeIHTelb-
HbIM, 8 TI09TOMY BHIYHCHCHHBle B IPHBeIeHABIe B Tall. 15 3HAYeHHS ROBDH-
HUeHTa A He MOTyT OBITH IPHHATH] K PYROBOLCTBY, TeM 00Jee, YTO OHH ellle HE
MONYyYHIAE TPAKTHICCROM HPOBEPKH.

IIpuaATHEe 33 MOUIHOCTH BOXOHOCHOTO CJjiod H BEICOTHI HeIOHHSREHHOTO
YPOBHA TPYHTOBOU BOIGI HAJ[ OCHOBAHHEM ROJOANA MMeeT NPAKTHYCCKHH CMBICI,
Tak Kak 49acTo OLIBAET BechbMa TPYAHO YCTAHOBHTDH, HA KaKOi IAyOHHe HAXO-
JUTCS HENMPOBHIAEMLIN CJI0#H, He HMEKIIHH JacTO POBHOM IIOBEPXHOCTH.

Bompoc o TOM, KK BJAHAET HEMOJMHOTZ KOJIOANA HI TPOH3BOIAHTCIBHOCTD
fIPH PAa3HBIX TIyOWMHAX TMOHWREeHAA YPOBHSA BOILI, HecMOTDsS H3 BHBOAB Dopx-
reiiMmepa ® Potepa, Kosenw W npefmomenme SHXAPATA, OCTACTCA ellle HEA0CTa-
TOYHO BHISCHEHHBIM.

ITosToMy B AaIbHEHIIAX DACCY:RICHHEAX OyJeM HMEThb B BHAY TOAbLKO IIOJ-
HBl¢ KONOJOH WIA e KOJMOAUB C IMONOMBON, He NOXOJAIICH A0 BOAOYIIOpPa HA
He3HAYATEAbHYH BEICOTY.

Taram o6pasoM 1ox H 6ylieM TOBUMATH BBHICOTY HEIOHUMREHHOTO YDPOBHSA
RAJ AHOM ROIOXANd H HAJA BONOHeIPOHHNAEMON ITOAOIIBON OXHOBDEMEHHO.

§ 8. OCHOBHHE YPABHEHNE IPYIIIOBOH YCTAHOBEHM HOHUEREHNA HEHAOPHH X
TPYHTOBBIX BOJ,

ITpakTHIeCcKiie YCTAHOBKH HOHAMCHAS IPeACTABISIOT CO60I0 TPYIIOBl KO-
JOATIEB, B3AHMHOE PACIIOJOMEHe KOTOPHIX 33BHECHT TIABHBIM 0GpasoM 0T (OPME
COOpYReHHI B TJIaHe.

Tar Rax TMOHHKeHHWe YPOBHS [PYHTOBOM BOJHl ABIASETCA DPe3yIHTATOM GO-
BMECTHOTO JieHCTBHA BCeX KOJOAIEB FPYNIBI, BIHJHOIIAX APYT Ha JIpyra, TO pac-
9eThl YCTAHOBOK NOHHREHHA HOILEHBI OCHOBBIBATHCSI HA T6X OCHOBHBIX ypaBHe-
HAAX, KOTOPble aHAJATAYECKH BEIPARANT ABICHHSA COBMECTHOrO JeUCTBHA He-
CROJBKHX KOIOOIEB.

1. ¥Ypasuensa ®. Popxreiimepa

®. PopxreiiMep TeOpeTHIECKHM I[yTeM BHBel YpaBHeHHe, BEIpasRaloNiee
3aBHCHMOCThL MesRAY BBICOTON IOHHREHHOTO YPOBHSA PPYHTOBHIX BOX ¥ HAJ He-
IPOHHIAEMOX TIOHOIIBOM BOAOHOCHOrO CI0d B RAROU-IHO0 TOouRe A, yHaJIerHoi
OT K3RJA0TO H3 KOJOANEB COOTBETCTBEHHO HA PACCTOAHWH X, X,... T,.

-
Q x Tg x
2 _h 2 — l — “ee —£
v —hi= (024 2 e, (a)
rie: h, — ypoBeHb BOAbI § HADYSRHON TOBEPXHOCTH KAKIOTO ROJOAMA, ONAHA-
KOBBI [JJiA BCceX KOJOZNEB; ) ROJHIeCTBO BOAH, OTHKAYHBACMOC B eEAHHHILY
Q
);

n

BpeMeHH W3 BCEX BMeCTe KOMOANEB, TMPHIEM H3 KARJAOTO LOPOBHY (g =—

T -— PAJHYC KARIOTO KONOANS (pHC. 61).

Yro0bl ySACHHTH cefe NPOHCXOSKIEHHE HSTOMO YPABHEHHSA, BOCIOJIH3YEMCS
HERCCISYONIUME DAcCyRIACHAIMH.

HpencrasuM cefe IOTOR I'PDYHTOBHIX BOJ, ¢ IOBEDXHOCTHI YDOBHS, H300pa-
SReHHOM ropuB3OHTAMAMH (pHC. 62), H ¢ TOPH30HTAJHHON BOJOHENPOHHAIACMOH IIO-
nomBoi B Tiaockoctr XOJV.

BospMeM H2 0ZHOM u3 FOPH3OHTAJeH TOUKY A C KOODHXHHATAMHE I, y H 2
H BEIAEJHM MLICIeHHO H3 BCEero IOTOKA CTONOHK ¢ OCHOB3HHeM B BHJE IpIMO-
JTONHHAKS, HEATP TAMECTH KOTOPOTO COBHAAACT € IOPH3OHTAJIBHOM HpoerUmelt
TOURE A W OeCKOHEeIHO-MaJjble CTODOHH dr H dy IapaiiedbHB KOODAHHATHEIM
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ocam OX m OF. Cpemusisi BeICOTE DTOT0 CTOJNGHKA PaBHA BHCOTE 2z TOuRE A
YPOBHA HaJ BOJOIPOHANAEMOH TIOAOIIBOMN.

Uz mpenenoB »TOTo CTONIGHMKA B HAampaBieswu ocd OX HajleBQ dYeped BO-
00PARAEMY) BePTHEAJIBHYI0 IDAHb MHEDUHOKW (¥ B eHHAHIy BpeMeHH BHITCKaeT
KOJIHIECTBO BOJBI

q,=dy-2-v,/. ZA

Ha ocroBa#HM 3aKOHa JlapcH v, = \\___
=kl , vae I,/ — ragpaBlHiecEAN I'PAfAHCHT \_.

{YKJ0H), KOTOPHH BHDPA3NM TaE:

o 2 dz dx
T oz 2] Oz 0%z dx '
& dx oz ox2 2° i
N lraan pacnonoxcenus
Koro0u.es
\
>
Nn A X;. 4
XX~ [3-—— @ N3 3
5 v A
o ! e Ng 0
Nn_1 15 — X
'
é ns l
Paspes naNn-4 N3 4
N 14 N N ] 3
- gl__—;: L— o Femecms gp._ 1 - F
} l | (-nouumc ypos 2pyim 800 !, pynm 800 Lhcf.t*_
: I SYREe / ______-fx_d_é)____‘ ] -
i 1 | {r Y 7 13
#oo gy ) ] S
! i) 1 ¥ Y =
1 EnRpoRLY .
/J%%?f/:// 47 //7'// 772 Y/W/,V' %% nodowsa 0 ‘
—_—x, X, - ! -
Pxae, 61 Pre. 63

OTRYHA:

r__ B At P dx 0z \2 dx
T d”[aw w7 2(%) 7]

>
B sToM YypaBHeHHH OeCROHCYHO-MaJoE BTOPOr0 HOPAAEA 2 %‘i’.(%)
MOXHO HpeHeOpedh ¥ TorAa HOJIyYaeM:

N WL

0x? 2

B npemernt cToiOHRA TO TOMY e HAUDABACHHD NMPHETERAET B TY Me eJHA-
EHIY BpeMeHH KOJIHYECTBO BOAHL

n_ Kk 0 , ?2(%) d=z
= —d . .
da 2 y{ ox + ox? 2 }
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IlpeBbilmenre NpETORA, BOAH HaJ BBITEKAHWCM ITI0 HampaBieHrio oca OX
B ¢[MHHIy BPEMEHH COCTABIACT:
. , k., 03(?
Qa:”—q:r :"é- dy ax2 dz.

AHayormuEo 5TOMY INPEBBIMICHHME TPHTOKA HAJ BHITeRAHEHEM IO HAIIPABIe-
Hdio ocy OF cocTapHT:
02 (22
( )d )

7 4 kd
q',t — 4y ='F2_ mW Y

Ho Tarx KAk B HeHCTBHTENHLHOCTH IPH YCTaHOBHBIIEMCS [BHIKCHHH TPYyH-
TOBEIX BOJ, 00beM BOJAHEl B CTOMCHKE HE M3MEHAETCH, TO HW3OLFTOK IPHXOAA BOIBY
HAJ, PACXOLOM 10 OGOHM BMECTe HANIDABNEHUSIM HOJReH OHTHh PABEH HYJIO, T. €.

k2 BRE),
NJIA
03 (a2 |, 0%(s%)

IHosygenroe ypaBHeRWE ecTh HudepeNOEAIBGHOS YPaBHEHHE, ~KOTOPOMY
HOJIERHA YIOBIETBODATh BCAKAS WOTeHNHANbHAA OyHENuA 2° —7(Z, ¥), BLIpa-
RAIIasa IOBEPXHOCTH YPOBHSA PPYHTOBOHM BOIBI, JBHRYINENHCA BHIe TOPH30H-
TaJPHON BOAOHETPOHBLAEMON WOAOIIBLE BOAOHOCHOTG CIOA € HEOGOJLIIEM YKJIO-~
HOM, IIDH KOTODOM COXpaHsder CUpPABGATENeCrs ankoma. /lapew.

B wacTHOCTH bTOMY AR{WpEANMANBEOMY YRARHEHWI) YHOBIETBODAeT (DYHE-
I#5, BHPASAONS BRICOTY ¥poBHEd TPYHTOBOH BOIH, ABHEYIEHcd K DeRe MM
K RAHATY:

Y= %’3 z+C;
0y _ 295 PG _ 4

37ech JBEXEHEE BOAH NDONCXOMHT N0 HAEpARJIeHHW oc# (X, y — BHCOTA
YPOBHA HAJK HEUPOHHNAEMON TONOIIBOMN.

Tomy me IudepeHOEAALPHOMY YDABHEHHID YIOBJETBOPSAECF H yDaBHemWe
¥POBHA BOAHBI, ABHAKYMeHCA ¥ KOJOANLY IO PATHSJIHHHIM HYTIM:

=2 lnz+C,
TAK KaK
oy __ g 1
dx sk =z’
HO
q={q, - 2%%.
Caenoparenbao
W) _w-2mx 1 26  PW)_
dx nk z R 0x3 )

37ech ocb OX COBIAJ2eT ¢ HANDABICHEHCM IIOTOKA.

Ecom mmeercg HeCRONbRO moBepXHocTeH yposmda [22=—F, (2, y); 2> =1,(z, §)
H T. 1.], B3auMHO BIMAOIONEX ADYP Ha& ADYra H JERAINUX OJHS HaJ APYroH, 10-
MORHO COCTABATh YPABHEHHE HOBOM HOBEPXHOCTH YDPOBHA:

B=f (2,y) = fo(x, y) ...
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JT0 OylleT HeHUCTBHTENHHO IOBEPXHOCTH YPOBHH, TaR KaR 9Ta (yHKIHA
Tagkme YAoBIeTBopAeT JHPepeAIHaIbHOMY YPaBHEHHI:

(P  B(P)

02" oy

Ecinur mMeeTcs HECKOIbRO KOJoAues, H3 ROTOPLIX IPOH3BOAKRTCA OTEAYKA

BOJABI, TO AJA KARIOro KOJOANA, ecJH 6b1 OH paboTal TOJLKO OOHH, OBLIHN GH
COpaBeJAUBEl COOTBETCTBEHEO YPaBHEHHA:

0.

y»2—h2= g—]:c (In «, —In7,);

y?— h2 = —g% (Inz, —In r,);

y2—h, 2= %;:- (Inz,—Inr).

Ecarm 681 Bce ROJOANB 6BIMH B AEUCTBHH OJHOBPDEMEHHO, TO IDH COBMe-
T(eHAA CO3/1aBaeMBIX HMH HOBEPXHOCTEN YPOBHA OBLIO GHI:

yﬁ—h09=g—;c(lnxl—lnrl)—l—%i-(lnxg-——lnra)—[— e 22 no, —lnr,).

Ecnm Bce KOJOAUH OHHAKOBOIO pAAAYCa o H M3 KaKJI0r0 OTKAYABAETCA
OfHHaKOBoE ROJHYECTBO BOIH

@
Hh=9=.. -=0="_"
TO HpefHAyIlee YpaBHEHHe HEPEXOJHT B ypaBHeHHe (4).

Bean B3ATE KarRybL-HUOGYAb TOYRY, AeRallylo Ha TpaHUIle MeRAy IOHH-
SREHHBIM H HENOHW/ReHHBIM YDOBHEM TDYHTOBBIX BOJ, T. €. BBICOTZ YPOBHSA BOJIDLI
B KOTODOil paBHAa H — BEHICOTE €CTECTBEHHOI'O YPOBHSA, H OGOSHAUHTH PACCTOSHHE
YTHX TOYER OT KaJRJOT0 M3 7 KOJOJUEB COOTBETCTBeHHO depes R, R, ...
R,. T0 ypapHeHEe (a) NPEMET BHJ:

). ©)

Q 121 132 ‘Rn
—_ 2 — —_— =
H?2— p2= o (ln v +1n ve + ...+ e

Pemiad  ypapsenre (a) H (C) COBMECTHO, HONYIHM:

Q R, R, R,
A _ —_ —r — "
Ly - (ln S+ 22 +n m) (d)
HJIA HHAYe: \
Q . » n
y?=H?-———-_‘—t—l‘?-(ln]/R1 R, ... R,—lnyz.z,... ) (e)
Ecam gmcinensbie snavenma B, R, ..., B, [OOCTATOYHO BeJHEH II0 CpaB-

HEHHI ¢ DadMepaMd IDYUIOBOM YCTAHOBEH B IUIaHe, TO Da3HENE MexRzTy It;, R,
A T. /. HeBeJHKa. B TakHX ciIydasx He OyZerT G0JbiNo} ITOrPEHIHOCTH, eCHH

n
B ypaBHeHHe (e) BMeeTo V R R, ... R, MOACTaBUTh R — pagnyc [eHCTBHA YCTa-
HOBEH, T. e. PACCTOSHHE OT IEHTPa TAMECTH IPYNIHl ROJOANEB B TIaHe JO TO-
gek JEHAH, OTpAHMYHBALIEN IJIOMaAb ¢ IOHAKEHHBIM YDOBHEM I'DYHTOBBIX
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BOA, H IPHOIAKREHHO IPHHEMaeMOH 33 OKpys®HOCTH. Torda ypaHemue (e) Upm-
MeT BHT:

¢ n

y2=H2—;E(lDR—1n Vxl Ty ... T, (23)

Ecim ®oNOXOB pacmogosRensl 10 OKPYsRHOCTE pajumyca X, TO BHCOTS
ypoBHA ¥ B IeHTpe Kpyra 4 (pHc. 63) olpedeldAeTcs H3 ypABHeHHA:

y2 = H? —-?%(ln BR—In X,), (24)

OpeJCTaBIADIIer0 9aCTHRI BAJ ypaBHeHHA (23).

OOBIKHOBeEHO KOJOANH YCTAHOBKH NOHMSREHHSA pacIoNaraloTcd MO NepH-
MeTpy ROTIOBAHa H CIe0BATENHHO TOABKO B CIYIAAX KPYIJIOre KOTAOBAHA —
0 OKPYSRHOCTH.

N1
/”’—O-—‘\"-
Nn -~ \\\ /C
',Q /,O\//vz
r' / \
f A \
e
\ Aw3
/
y
N-n-1~_ i
=-Opa
B A WNe o C

el SR OREYS /e 'u:«'ne:lx w.f KA
E,] OHiNCEH \ VP 2p &:g“m 1
e =
A== — == (o —
(g Y. =l

|m—— — — ———{liHenponiy;:
; —— X — Xo——* Lﬁgd%
ZZ L 7 (/47///’%’ 2

|
Puc. 63 Puc. 64

Eca® ROJOATH PaCHOJ0OKEHH N0 IeDAMETPY He 0YeHb BHTAHYTON B OJTHOM
HalIpaBJeHEE (QHTYPH, TO He GyIeT GOJbINOK OMMOKH, eCJH B YPaBHEHHH (23)

¥

n
3aMeHHUTH BEJHYHHY ]/ %, %y ... Z,PATHEYCOM PABHOBEIHREOI'OKDPYIra Xo=— -

rae F—miomwakbk YCTAHOBRH, T. €. 3AMEHHTH JeHCTBATEJIHHOE PACIOMNOMEHIE
ROJOANEB KPYroBHM (pHC. 64).

CaenoBarenpEO ypaBHEHHe (24) MORHO TDHMEHWTh He TONBKO AXA KPYTo-
BOW YCTANOBKH, HO M JJd BCAROHW JADYTOH, €CJiM OTHOIIEHHe AJHHLI K i0ApPHHE
He CIMHIKOM BCIMKO H eCHH IS 5TOM YCTAHOBEM AONYCTUMO NpHMEHeHHE 00-
mero ypaBHeRud (23).

2. llopo6HLie YCTAHOBEH

KomggecTBo Bogm (), KOTOpoe HAAO OTEAYHBATL B €IHHHIy BPEMEHH H3
BCEX BMeCTe 7 KOJOJNEB YCTAHOBKH /IS DOJy49eHHs BBHICOTH HOHHMKEHHOTO
YPOBHSA % B KaKOH-TEGO TOYKe, yNaJeHHOH Ha COOTBETCTBEHHEIC DPACCTOAHHA
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Ly, T3 - -, I, OT BCEX KOJOAUEB, OUDEIEIAeTCA H3 YPAaBHOHHA (23), KOTOpOe
MOEHO IepelldcaTh B TAKOM BHIE:

Q= (H2—y) =k . (232)

lnR—-:;-ln(xl Zg oo )

HomycTum, 9r0 MLl MMeeM BTODY YCTaHOBRY, (PHPypa DACTIONOMEHUS KO-
TOpOH B ILUIAHE NMOAOOHA (DHrype HepBO¥d, NpEYeM pasMepbl ee B b pas Goudblle
COOTBETCTBYIOIIHX Pa3MepOB IepBOH.

HonycTaM naJee, IT0 YHCIO KOJOAUEB, & Takwe H, k ®© B OXWHAKOBH AIa
00eAX YCTAHOBOK. [lrd TMOSyYeHHA TAaROH Me BEICOTH] YPOBHA ¥ B COOTBETCTBYD-
et TOYKe BTOPOH YCTAHOBRH UOTpefyercda OTrRaYABATh B e[HHHIY BPDEMEHH KO-
JAYIeCTBO BOAM {J,, KOTOpOe ONpeJenAercs W3 YpPABHCHHUA

H2 ) nk H2— 42 xk
Eeaqa K —--_—lnR-——:?ln(ml Ty ... Z,), TO MOJRHO HAMHCATE:
K
Q‘2=Q1 K—Inbd " (25)

Ecay paccTodmusa Memay KOJIOANAMH B 00eAX YCT2HOBKAX OXMHAROBHI, TO
JUIL BTOpOH YCTaHOBEH YHCIO ROJONIEB paBHo bn

Tax KaK PasHUIA MERIY —:;111(:1:1 Zo ... z,) H %ﬁ' In (x, 2z ... =,

Ip¥ JOCTATOYHO OONBIIOM YHCHE KOJOANER 7 OYeHbh Maya, TO ypaBHeHHe (25)
MOMRHO CUUTATh CUOPABEIJMBHIM H AJS YHCIZ ROXOHHeB bn.

ITosroMy ypaBHeHHEe (25) OyZeT CHpaBEAJIMBO IS ‘CHpeHedeH#d O0OIHero
ROIAIeCTBS OTKAIHBAEMOI BOIL PACCIUTHIBAEMON YCTAHOBKH, eCIH W3BECTHO KO-
JEYECTBO BOABI, OTKAYHBZEMON LHOZOGHON YCTAHOBKOH MEHLIDHX pAasMepOB.

Ecmm mns BTODOH YCTAHOBKHA TpeGyeTcs HOHHSHTD YPOBEHD B HBecTHOMN
TOYRe OGonblle HIM MeHbLINE, YeM JAJA TepBOH, TO, 0G03HAYHB BHICOTY TOHHRCH-
HOTO YDPOBHSA OIS NepPBOH YCTAHOBKH ¥,, & JJAA BTOPOH ¥., GyAeT HMeTD’

= (g, )k : (280)
lan——;ln (z, 2, ... z,)
Qp == (H?—gahrk . (23d)

InR,— "Ing, ... z,) — lnb
n

YpaBaeRHs (23b) @ (25) ANA PaBHOTO 9YHCAS KONOLUEB ¥ JIId DABHHX
PACCTOSHHN MeRAYy KOTOINAMHA B CPAREHBACMEIX HOHZOOHHIX YCTAHOBRAX IpeX-
Joswensl B 1911 r B. HKuprneiicom.

YpasHeHHs (23¢) H (23 d) oramuawTca OT UpelnomeHHBX HKuprnelicoMm
A4 PA3THIHBIX JOCTHIAEMBIX IIyOHH MOHHMKEHHS YDOBHA B NONOOHBIX YCTa-
HOBEAX TOJIbKO TeM, IT0 B HEX DOJCTABICHH Da3IUYHbIE 3HAYEHHA pPAJAHYCa
IeycTBHA™ B, — 119 TepBOR YCTAHOBEH C BEICOTON NOHHMKEHHOrO YPORHA ¥, K
R, — nnst BTOpod mMOZOGHOH YCTAHOBKH C BHICOTOH NOHHKEHHOTO YPOBHA ¥,.

Ecid HDHHEATH COTIacHO HBIOMKEHHOMY HHMe, 970 R TPONUOPHHEOHAABHO

S
riyGuHe NoHEKeHHs S, T ¢ R,—R, @9— H
1

InR,=InR,-}-InS,—1ns§,,
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¥ ydecTb, Ir0 H* —y*=(2H —S)S, 10 ypaBHeHme (23d) MONKHO Ilepemmucarhb
TaK:
Q, = Q,2H—8,) S, K
T (2H—S)S, (KX —Inb—In S, +Ins,)’

(25a)

rie

I{——-lnRIu-}L—In (@, 3 ... z,).

IlpenjomerH®lit RupuIeitcoM MeTOJ IOT06HS UMeeT GOIBINOE IPAKTHICCKON
3HaUYeHMe I pacyeTsa MPOeKTHPYeMO YCTAHOBEYM ITOHHKEHHS II0 pesyabraTaM
HaONOAeHUH Ha TNIPOOHOH YCTaHOBKe.

B camoMm pHeme, ecau B TpPOOHOH YCTaHOBKE KOJOJIIBI PaCIOJIOMKeHHBI 110
mepuMeTpy QUIypbl. LOXOGHOH (PUType DacHOIOMeHUST KOJOALEB IIPOEKTHpYe-
MOH YCTaHOBEM, €CIH INTyOMHA KOJOleB O0enX YCTaHOBOK OJMHAKOBA M eC.IH
NpoOHAA YCTAHOBKA pACIOJIOMKEHa Ha CAMOM MecTe UPOSKTHPYeMOH YCTaHOBKW,
T. €. B OJHOM M TOM $Ke BOJZOHOCHOM IDYHTe, XapDaKTepPH3VIOIIeMcsa OOHIHMH 114
00CHX YCT&HOBOK 3HadYeHHMAME k u H, T0O [OMHUMO COKpallleEHs BBIUHCICHTH
OoabIIasg TPaKTAYeCKad LEHHOCTh YpaBHeHHH (25) M (25a) 3aKJI0OTAETCSA B TOM,
9T0 HeHs30CKHALE TOIPEIIHOCTH DU OlipeledeRur kK ¥ H COBeplleHHO HIM TOYTU
OTIAJAI0T.

Cieyer 3aMeTHTh, YTO CIydall OJMHAKOBOIO UMC/Ia KOJOJIeB B IOHXOGHLIX
JCTaHOBKAX € JOCTATOYHO OOJLIUMM BHAYeHHEeM OTHOIIEHWS COOTBETCTBEHHBIX
CTOPOH B HpPakTHKe OOBIYHO He HMeeT MecCTa.

- C npyro#t cropoHbI, ypaBHeHHSA (25) u (25a) MOIYT GHITH TIPHMEHEHH! H
B TOM Cliydae, KOIJa PaCCTOSHES MedJy KOJOANAME He OJMHAKOBHI B 06euX
TMOAOOHBIX YCTAHOBKAX, JHIIL OBl BTH PACCTOAHUA B KasmJo#t OTHeJ bHOM ycTa-
HOBEe ObLTH OJwHAKOBH. Haromer ypanHenHsa (25) ¥ (25a) HeIPHMEHHMBI AIA
cllydaeB HeNOJHOI0 II0J00HA YCTaHOBOK, T. €. ROTJ3 KROJOMIH PacIIOJOKEHH
0 TepPUMeTpaM XOTS ¥ NOROOEBIX (PUIyp. HO B OJHOM yCTAHOBKE OHH DPaCIOJIO-
SREeHb!l Ha OJHHAKOBBIX DAacCTOAHMAX, & B JPYyrodl — Ha PasnbX (HAIPAMED
B yr1ax Ha O6oJdee OJH3KHMX DACCTOAHHAX, 9eM B CepelluHe JJIMHHBIX CTOPOH
upsaAMoyro.IpHHKA). IlocmemHee 0C000 BAsKHO OTMETHTH B CBSBYM ¢ H3JI0ReHHBIMH
8 § 2 rmaBel VI cooOpakeduaMH 0 HEPABHOMEDHOM DACIOJIOMKEHEH KOO0, (I[eB.

3. YeramoBen ygnaaeHHON dopmbl

Kpome paszofpamHbIX BHILIe CIydaeB pPacIOJOKeHHS KOJOLIEB 110 OKPYK-
HOCTH M 10 IePEMeTPy He OUCHB Y, JIMHEHHBIX (DUryp BacIyREBAET BHHMAHHAA
930T0 BCTpeYalolneecsd Ha [IPAKTHREe pPACIHOJOMREHHe KOJIOAINEB IO IePAMETPY
IPAMOYTO.IGHAKOB OONBIION JIHHBI M Majofl IMHDHHLI, & TaKKe PacCUOJOKeHHE
KOJOANEeB B OAWH pdl.

Kupusaeiicom pasoOpaH YacTHHH IIpuMep HeHCTBHS YCTAHOBKY, COCTOAIell
H3 20 KOJ0AIeB OAWHALOBOM TJIyOHHBI H JTHAMETDA, PACIOJOMCHHBIX B R4
pPsifa, B DACCTOSIHEHM DpAj OT DdJa H JAPYyF 0T JpYyra B KARIOM DIy 20 X
{pHc. 65).

IIo ypaBHeREK (23) GLLTH BBIYHC.IEHB BHICOTHI IMOHMKEHHOTO YDOBHA He-
I0CDEICIBEHAO y GOKOBOH UOBEPXHOCTH KAMKIOL0 KOJOANA, B CepeIAHE MemIy
KARI0N 11apoil KOJOMIEB OJHOIO DAJa H depe3 KasmIsle 10 m Ha IPOJOIBLHAOII
OCH YCTaHOBKM. DBEIUHCJEHHIBIe BBLICOTHl HaHECEHBI Ha IIPOJONBHEIN paspes Kaw
0 OcH VCTaHOBKH AB, Tak @ IO pARYy KOI0THeB (puc. 65), mpudeM BepXHsg
gpEBag g (= 100 &/ccx ¥ HEERHAe A0a =200 J/cex.

OcHOBHBIE BeIWIHHBl OBIIH 3alaHbl: H =120 X, K=0,002 M/cex, r =
=0,1 x (pagAyc ROI0IIa) B R=1000 ¥ (Kak @11d (}==100 A/cex. Tar M T1ia
Q=200 .1/cex, 4TO Me:RIYy DNPOYHM HEIPABHIHHO).
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W3 paspe3oB BOPOHKM IOHHMREHHMA BHIHO, YTO HAMOOJAblIee IOHHKCHHE
YPOBHSI BOABI IOJYYHAOCH B HEHTPE TSRECTH IIOMALHd ycTanoBkd. llo mepe
yAaJeHUs1 OT cepeXuHbl IPOAOILHONM OCH K KOHIAM TOHUMKEHHLIX ypOBeHL pac-
moJgaraercsd Bce BhIDIe W BeIMe. (Oco0eHHO BasKHO, YP0 yPOBEHL Y HAPYRHOH
IOBePXHOCTH KOHIEBBIX KOJOANEB Ne 1 M 10 CTOMT BEHIIMie, 9eM B IEHTpe T4-
RECTH YCTAHOBKM., M3 3TOTO TpUMepa BEIHO, ITO AiA HOCTHMEHHSA DABHOMED-

{Ipodonerbie pa3pe3vt NOHUIMEHHR20 YDOBHA

0 1y Ecmecmas ypos ep 800
1 Kosodgul To 3 @ "B T B B [9pg3pes s
TR K
T | L {gunrett
2 ' paspe3 4-
2 2 i //:9 =002
3.3\_\5_\ | s 72/——/(:_’5
ar 90 ! —
!
5

- fl2an pacnonoxcerun Konodues

Hosoduw )2 33 557830,
A__.H_.:__..._. —20w — B

:2345T7§|§§

-— G
Puc. 65

HOTO IOHHKEHUS YPOBHA B Tpele]aX IJOMANM YCTAHOBKE TOTPeGOBANOCH OB
OTKAY¥BaTh H3 KOJO[IeB pa3sdyHbie KOMHWYecTBA BOJLI, IIPH 3TOM [eCHT KO-
JOANE OT CepeJTHHK YCTAHOBKM K KOHIIAM MOJIREH GBI TIOCTEIIEHHO BO3pa-
CTATh MJIH PACCTOSHHE MeMRAY KOJOANAMH IO MeDe YAAJNEHHS MX OT Cepe/IHHE
YMEHbIATHCH.

Ha 1npakTHEe T4k H TOCTYIAT: B cepefiEHe JLTHHHBIX CTODOH IIPAMO-
VTOJbHOH YCTAHOBKH ROJOANE YCTAHABIHBAKTCA peske. Ha KOHIAX H HA TOP-

NEBHIX CTOPOHAX — Yalle, eclH e BTOTO He JeJalT, TO MpPHE 3SKCINO3TAIHH
JCTAHOBKA M3 Oojlee yHaJeHHBIX OT CepPeSHHBI KOJOALEB OTKAIHBRITCA 0OIb-
IHIAe KOAAYECTBA BOAKI, YeM H3 60jee OIH3KHX.

IToms3oBanWe ypapHeHHAMH (23) B (24) and pacuera yJIWHEHHHIX yCTa-
HOBOK BO3MOEHO TOJIBKO IIPU COGNIACHUU YCIOBUSA, 0 KOTODOM I'OBODHTCA HHEMKE.

JomycTEM, MEl HMeeM YCTAHOBKY B BHAe ABYX pPANOB ROJOAIEB [LIHHOWD
500 M Npud pACCTOAHHH MeRAy DAXaMH 10 x H MeRIYy KOJIOJOAMH B DALYy —
10 x (pmc. 66).
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HdomycTaM, 4T0 B HOpAZKe pacuera TpeOyeTcs ONPEeJHTh KOJHIECTBO
BOABI, KOTOPOe HeOOXOHEMO OTRQIMBATL U3 BCeX KOJOICB YCTAHOBKH /A KOCTH-
SReHHS ONpeJeNeHHON IOyOHHHI HOHHMEHHS YPOBHA I'DYHTOBOM BOABI B TOYRAX
1, 1I, lII, IV, gaxomsimuxcs ApYr Or JApyra HA ONMHAKOBBIX DACCTOAHASIX —
100 M, IpHYeM IipedeN MEHCTBAS YCTAHOBKH K =— 100 X.

Hawmboxnee cuipmoe MOHAMAKINee NeHACTBHe HA YpPOBEHbL TPYHTOBHX BOJ
B TOYKe I HeCOMHEHHO OKAMYT KOJXOZOLI 11 WM 11°, Kak caMble ONM3KWe K Hell.
Homopoer 10, 10° B 12 © 12° OKA3HBAOT MeHbLOIee TOHMERALIee TelcTBie HA
YPOBEHS B TOYREe I, & KOJIOMIN 9, 9, 13 B 13’ eme MeHbmee ¥ F. . Homomm 1,
1, 21 m 21', yBaJleEEbBIe OT TOYKH I ma pacCTOsHHe, PABHOe IpeJedy HelCTBHS
YCTaHOBEHA f£ =100 M, ¥ Bce FPyIHO BOPaBO OT 21 M 21’ y&e HO OKA3HBAIOT HHA-
KaKOTO BIMSHEA Ha YPOBEHD BOXNH B TOURe I, HAXOAAINedics 23 IpeeJaMBE X
BIUTHUS. BEcom 6H Bee ROTONIH OT 1 # I’ fo 21 ¥ 21’ GHIA YAAJEHH 0T TOYRH |
Fa paccrotH7e 100 M. T. e. JemaJw OH HA ORPYRHEOCTH Pajuyca £=—100 x
¢ TEHTpPOM B TOURe I, TO B HOCIefHEH Te OOHADYYRHBAJIOCH OH HAKAKONG IIOHH-
ReHUS YPOBHSA PFPYHTOBOM BOIKI, KaK 9TO CleAyeT H3 YDPaBHeHEA (24):

Q({dn R—I1nX,) ¢(In R—1n R)
= H? —
=k «k

Y2 = H? — = H?,
T. ¢. y=H.

ToNbRo TOTOMY B ToUKe | ypOBeHL TOHHIEAESTCH, UTO KOJOIIH OT 2 W 2
X0 20 ¥ 20" DaCTONOMEHH HA MOHBINHX PACCTOAHHSAX OT Hee 9eM KORONmH 1, I1',
21 7 21,

Wa sroro BUOHO, 9TO IPE YIIMHEHHON YCTAHOBKE IS PACIETa - MOHEIRE-
HEA B KAKOU-IWOO TOUKE cheayer 6PaTh TOJBKQ TAKOH YUACTOK, KOTQPHR IIOoMe-
maerca B IpefeiaXx Kpyra, pajgEyc KOTOPOrO paBeH R W IeHTp HAXOLUTCS
B AAHHON TOYRe.

TaxEM 00pas3oM A pacuera HOHAREHMS B TOYKe | ciefyeT IPHHAMATH
B PaCYeT KONOAOM OT 1 ¥ 1’ jo 21 W 21'; jas DOHAMREEEA B T0uIke I — oT 11
7 11’ 1o 31 m 31, B Touke Il —or 21 m 21’ 5o 41 u 41’ 5 B To9Ke IV — o1 31
u 31" go 51 & 51'. Bo Beex ApyrEX TOYKAX B TPOMERYTRax Mesyy [ uw Il, IT m
HI, IIl ® IV Gymer HOCTHTATHCS COBODIICHHO OIAHAROBOS IOHERCHWC, eCITH BCE
NMpedHe YCAOBHS, ONpeAeldeMue permrmaamm k, H, B w rommuecTsa BOIH

Puc. 67

OTKAYHBACMOM M3 KAMIOre KOJOJNA, OCTANTCA OMHHAROBHIMH BO BCEX TOTKAX
yeraropkd. TONBKOe BIEBO OT TOYRE | @ BIPaBO OT TOYKH [V ypoBEeHH FDYHTOBOL
BOZH Il Mepe TPUOMHMREHAss K KOHHAM Beel YCTAHOBKH OyAET HOCTEHGHHO IO
BHIMATHCH TPH OTAHAKOBOM (OOHTE¢ BCEX KOJONNEB, KR YKAa3aHO BHINE.
Hrax, ypasHeHHe (23) DPHMEHHMO TOJBKO JAAA TaKOH YCTAHOBKE HJIH
YACTH ee, Koiupdsd COCTOHT H3 KOJOANEB, YAAJeHHBIX ,0T TOYEH, B KOTODOH
onpefieAseTcss BHCOTa IOHWUMEHHOTO YPOBHSA Y, He Golee, 9eM HA BeJHIHEY
paguyca HAeHCTBHS ycTaHOBEEM K. OTOT BHIBOJA OTHOCHTCS HE TOJIbKO K yIJIH-
HeHHARIM YCTAHOBKAM, HO U KO BCIKHM [DYTHM, B TOM YHCIE H K KDYTOBHM.
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Brinle 6LiI0 YRa3aHO, 940 ypaBHEHHE (23) MOMEeT GHITH 3aMeHEHO ypaBHe-
HueM (24), eCllH yCTAHOBKA He OYeHb BHITAHYTa B JIHHY. Hakyio yCPraHOBRY
CIATATh OYCHb BHITAHYTOH M KAKYD He 096HH BHLITAHYTOH, WHAYe I'OBOPS, Karoe
‘OTHOLNGHWe [JJWHE K HMIUpHHe (PHTYDPHI DACHONOMKEHHA KOJOMIEB HOHYCKILT 3a-

MeHY 'f/a:,a:g. .. «, Ha X,, 3aBUCHT OT IeJOr0 paia yciropmii. EciaH mpexesn meii-
‘CTBUS K BO MHOTO pas IpeBHUIACT HAMOGONbNIWE JHHEHHBIC pa3MePhl YCTAHOBKH,
TO 3aMEHy MOMKHO TPOU3BECTH IPH HOBONBHEQ OOJBINOM OTHOWEHHH HAAHHBI
K LIFDHHE.

Tax rRax R s3aBHCHT oT K, H m S, To YeM GORBIIE HOCHEIHHe BEAHIWHLI,
“reM Ooviee YANHHeHHBE YCTAaHOBEM MOUYCKalT NDHMeHeHHe YpaBHeHHs (24).

HonycreM, 9r0 YCTAHOBEA B BHIC NPAMOYFOMbHHER, JJIHHAE KOTOPOLO
PaBHA 100 M, mupuHa 10 M, COCTOET H3 22 ROJO/HIEB IIYyOHHOL 10 M, OFTCTOs-
AMUX APYyT OT Apyra Ha 10 x (puc. 67). llycTh B menTpe TAmecTH ycTamoBEA A
TpeGyercs AOCTHIHYTH IOHHKCHHA YPOBHA TPYHTOBHX BOA S=—4 X,

Jus 5Toto CIylas MMeeM:

gV, ©3 ... Zymy=1,36;
E 100 - 10
)/ T =te) SRt

Pasnnua mexnay gV =, z, ... z,¥4lg |/~f— coCTapAser 0,11, HIH
$%fy, OT HEPBOX BeJXHYHUHH,

PasbepeM B3 ciygad.
1. HycTh B mepBOM ciydae BOHOIDOHATIAEMOCTH IPyHTa K — 0;00036 XK/céx
# upenen JetictBEA K =—120 M. llpmaamaa H =10 M, mONyIHM:

(2H — 838 -1,36 - k - 1000
Q) = 33
lgR—lgl/.‘El % * . a Iz.z
g, — CH—5)8-1,36 - k- 1000
g =

lgR—lg l/%

Pasumma Memny (), m : cocraBnsaer 5,7 A/cex aaA 13% ot (.
2. llycrs BO BrOopoM ciydae k=—10,00008 w B—60 ¥ Ilpm H=10 =
HOTYIHEM:

== 43,6 4[gex;

== 37,8 &fcex.

_ (2H—8)8- 1,36 - k - 1000

_—lgR—~-lg"]’/~ai'1 Xo «.. Tag
__(2H—8)S8-1,36+ k- 1000

lg BR—1g l/£
x

Paszanna Mewny O, m (), cocraBaser 3,9 4/cex uwnd 20,8% or {,, T. e.
TOYTH BABoe OOJRINe, UeM B IIEPBOM Clydae.

Ecam ¢ TNpeyMeHbINIeHEEM pacIeTHOI0 MAp0HTa YCTAHOBRH Ha 13% mpH
AaMeHe ypaBHeHHs (23) Ha (24) B mepBOoM CIyJae €HIe MORHO MHPHTHCH, TO
npeyMeHBIOEHAEe Ha 20,8% BO BTODOM CIydae yHe ABIAETCA HEZOUYCTHMBIM.

CrenoBarTebHO, €ClIu Opd k=—0,00036 MORHO JOHYCTHTh NPHEMCHCHHE
ypaBHeHHA (24) A YCTAHOBKHE ¢ OTHOIIEHHEM [JIAHBl K HIVpPHHE, DABHLIM 10,
T0 NpH K ==0,00009 AIA TAROTO e DPACIOVIOREHAA KOJIOMLEB ypasHeHHe (24)
TPVMEHATh HeNb3s. HAR NOKA3KBAXT BHYMCICHHA FII ciydas K = 0,00009,
npeyMmenbiieHrne  Ha 13% IOAydJaeTcst NpH OTHODIeHHH [WIHAEH K HIHDHHE,
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paBHOM 8, W3 proro mpuMepa BHAHO, YUTO IpeAeTbHOS OTHONIEHHEe NJIMHEBI K IIH-
pHHE YCTAHOBEM 33BHCHUT OT CTCICHH UPOHHIAEMOCTH TDYHTA.

B 60opHIMHCTBE Cay9aeB MOMKHO CYMTATh IIPHEMJIeMON 3aMeHY yDaBHEHUA
(23) ypaBHeHHeM (24), ecqM OTHOIHeHWe IJIUHB K IIUDHHE YCTAHOBKH He IIpe-
BOCXOJHUT 5, & B OTAGNHHBIX CJIy4aaAXx m0 10 m 6ojee. ecIH B pacieT IIPHHYU-
MaioTCA KOJOALEBI, OTCTOAIHe OT NAHHOW TOUKM He [aJee Ipelesa AelcTBHA
YCTAHOBEHY.

BeGep mo aHAJOrMM ¢ OTHHOYHEIM KOJI0JUEM BBOJUT B OPMYJBl MHOTO-
KOJIOJEe3HOM YCTAHOBKM TIONIPABKY; BMecTo ypaBHeHusa @opxreitMepa (23) om

IpejiaraeT ypaBHeHUe:
y2= H? — 0 [1nR—ln‘i7x1 Lo «os xm-—-l-], (26)

k m
H COOTBETCTBEHHO BMeECTO (24):

y2=H2— ) (lnR*IHXO—-’%),

nk
rde m — TakEe HPHHUMAETCA B Ipellelax or 1 go 2.
Befep He YKa3biBaeT HHKAKOTO KDHTEpHSA JANA BH6opa 3HAYEHUA M,

1
4 CaMO BBEJecHHEe IOIpaBKH " EAK 3TO OTMEYeHO BEINIE B OTHOIMICHUU OJEHOY-

HOTO KOJOAIA, He SBIZETCA BIOJHE IPABUJILHBIM. .
IloeTOMy UpH COBpPEMEHHOM YDOBHe TEODHM IOHHW/KEHHS TDYHTOBEIX BOQR
0CTaeTcA PYKOBOJACTBOBATHCA IOKA ypaBHeHUAMU DopxreiiMepa (23) U (24), KO-
TOpEIE JAT De3yIbTaThl, HE pacxofdliunecsd B 3HAYUTEIbHOH cTelleHW ¢ pe-
3yABTATAMH OOJHIDMHCTBA HIPOU3BeJAeHHBIX [0 HACTOAINEr0 BpeMeHH NOHHMKEHUIL.
Jas1 ompefeqeHHst BHICOTH YPOBHA B JIG0# TOYKe IO IOHHIKEHHS IO\
H3BECTHOW BBHICOTE YDOBHA B KAKOH-THO0 APYroM TOYKe HJIH JJIA Ope/ledeHHSA
KoO(HINEHTa TPOHHIAEMOCTH 10 H3MEepeHHHIM OOMIeMYy [eCUTy YCTAHOBKU
M BHICOTAM TIOHHKEHHOTO YPOBHS B IBYX TOYKAX II0JA IOHHMKEHHA ¥, H ¥,
MORET CIysENTH ypaBHEHHE: "

Q

Y2 —y, 2= P (n(z,/z, ... 2, )—1n(z, 2, ... z,)] (28)

Urak, An4 pacdera MHOTOKOJOAC3HBIX YCTAHOBOK IIOHH/KEHHA HEHAlOP-
HOI'0 YPOBHS FPYHTOBHIX BOJA OyJeM NDUHMMATH B JaJdpHeiiireM ¢opMmyanr (23),
(24) ¥ (28) W0 CcaeAyOMUM COOOPAREHAIM:

1. 9te GopMyIH BHBeIeHHEI W3 OCHOBHOTO 3aKOHA JBUSKEHHA I'DYHTOBEIX
Bo/l JlapcH, KOTOpEI#t Id IOHHMREHUSA IDYHTOBHIX BOA OIpaBIbiBaeTcd ¢ [J0-
CTATOYHOH A NPAKTHKHA TOYHOCTHIO.

2. Camm dopMmynnl (23), (24) m (28) Tarme ¢ JOCTATOYHON IS IPAKTHKH
TOYHOCTHIO ONPABHAJIUCE HA MHOTOYHCIEHALIX YCTAHOBKAX IOHHMKEHHA TIDYHTO-
BHEIX BO/I.

3. Jlo HacToAImero BpeMeHH A MHOTOKOJO0Ae3HHIX YCTAHOBOK HE IIpe/Jo-
SKEHO JpYyrux (opMys, paoiiux Oodee yA0BJCTBODUTENIbHEIE DEe3YJbTATHI, M
TOJIBRO JaJbHeiillee DA3BATHE TEOPHH M IPAKTHKH HCKYCCTBEHHOTO NOHM/REHU
YPOBHS TDYRTOBBIX BOJ MOKET JATh BOSMOMKHOCTH 3aMEHHTH HX (ojee cOBep-
IIeHEBIMY QOPMY.TAMH.

§ 4. PAJUYC AEHCTBNA

1. Paguyc meHcTBHA OXAHOYHOTO KOJOTHA

UsMeneHre BeauuwHH R, KoTOpad BXOAHT B ypasHenHe (6) B Bule In R,
IIPH MaJIbIX YHUCIEHHBIX ee¢ 3HAUeHHUAX OKA3hIBAET CYHICTBEHHOS BJIUSIHHE HA
BeIWIWHY TOHUMEHHS YPOBHA, TO Mepe YBeNWdYeHHS B3HAUYEHHA R BIHAHWE

8§ Bak. 375. — . II. Kycakun. 1138



H3MEHCHHA HTOU BelHYHHH TOCTEIIeHHO CTAHOBHTCA MeHbIe U Menbumie. llo-
cieqHee JerKO BHIECTh HA IpadHEke (puc 68), HPEACTABIALINEM 3aBUCHMOCTH
MeRAY R W BeJWIHHON NOWMKEHMS YPOBHSA TDYRTOBOM BOAH S, Y HEPYRHOH
IMOBEPXHOCTH KOJoAna. [I'padur Hocrpoen 1o ¢opMmyie (6”) Add TaCTHOTO
IpuMepa

CaMbIM HaJERHEIM CII0COGOM OIpeleleHds 3HAUeHHA R OBIIO G HEIo-
CpeICTBEHHOE H3MEDeHHe €r0 IIDH NpOGHOU OTRAaYKe BOALI B TOM MecTe, IAd
KOTOPOr0 TIPOEKTHDYeTcs YCTaHOBRa NMoHAReHUA. HO storT cmoco6 He Beerja
JocTyileH, TaKk KAk OH TpeOyeT HOBOJBHO CJOKHOIO H JOpPOTore OGODYIOBAHMS
U 3aTpaThl 6odee WM MeHee SHAIUTENBHOrO BpeMeHH. IlobTOMY YpesBhIYaiiHO
JEeNATEILH0 HANTH CIOCO6 TEOPETHISCKOTO ONpeJeleHHS BeldwddHBl R

H. Illyteoe chedast mepBY® DOILITREY B 5TOM HaUpaRiaeHEHH lIlyTeM Teope-
THEYeCKHX pacCy®IeHHH OH BHIBed (OpMyTy, BHIDAKALILYID 3aBHCHMOCTH Be-
JIAIYHEI B OT pala APYrHX BedWd#ss H -— MOmMHOCTH BOJAOHOCHOTO CJI0d, kK —
RO9(DUIMERTa BOAOHPOHHOACMOCTH IPDYHTa, p — AKTHBHOH IIODHCTOCTH IPyHT3 H
T — HpOAOIEHTCIbHOCTH HeHCTBUS KOJOINA.

e-C:‘
.9

3

> o8 yposs 048 0= (0,012
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z 8 &~ 3 S

o "~ — ~ ™~ ~ -

S| o o a >
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Pre. 68

B oxomgarearaoM BHAe (opmyna H. Iymome mna onmHOIHONO ROIOALIA

CIeAYDIAL:
R — 60 ‘/ 6’;7‘—71' , (29)

rie Hu B 8 Merpax, kK — B x/cex u T — B 9acax.
Hesapucumo or BeiBoZa Y IHynbie aBropoM HACTOSINEro TPYAa BHIBeHeHa

¢opMyns, musg R 5aeMeHTADHHM IIyTeM-

B—a7 6—%@, (30)

rlle OCO3HAYCHUS T& JKe, 910 H B JopMyse (29)

QopMyanl (29) m (30) pasaIHIALTCA TOJLKO YHCICHHLIMA KODPHIHEHTAMH,
9T0 He ¥MeeT CYHIECTBeHHOr0 3HAYEHHA, TaK KAK pPacXomJecHHEe KOXPHIUEHTOB
MOZeT OBITH BUOJHE OOBSICHEGHO HETOYHOCTBPK TE€X BEITHCICHHH, KOTOpHIe IpH-
mMJI0ch JeNaTh A SJAEMEHTAPHOTO BHIBOjZ ypaBHEHHA (30).

Hexoga us Tex me coobpaskenud, dro w Illyanme, BeGep mpelmomun

B 1928 r dopmyay.
R—=14 l/ SHET (31)
D

W3 pcex $opMys BHAHO, ITO IIpE IOCTOSHHLIX 3HAYeHHAX BeawawH H, k
H p BedWIWHA R H3MeHAeTCS TONDKO B 3aBHCHMOCTH or m3meHenmd T w He 3a-
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BHCHT OT JAe0UTa H CIEHOBATENHHO OT IJAyOMHH IIOHWRCHHA YPOBHA BOAbI
8 I'PYHTe H KOJOIIe.

B meUCTBHTENHLHOCTA Re AAA OTHOH H TOR e I PONOEHTEIHLHOCTH OT-
Rauky T Beauyuua R moxydaer TeM OOnblliee 3HAYeHmHe, YeM O0nblle Je0HT
KOJOALA, X HAOO0DPOT. OTO W NOHATHO, TAK KAK HA BeJHIHHY R BAHADT IpO-
HEKAQDIIAE B IPYAT aTMOCHEPHBIE OCAKH.

YeM Mepblie 7e6AT KOMOANA, TeM MeHbIE BeJmddHa R, #ipw RoTOPOIM
C03JaeTcA TakOe IOJOMeHHe, KOLJA KOAHIeCTBO HHPHABTPYDILEHCSH Ha TIO-
mage F=nR* armocdepHoit Bogpl OyAeT AOCTATOYHO 1A BO3MEIMERUst KOJH-
9eCTBA BOJH, OTKAUYHBAEMONX H3 KOJOILA, T. €. KOLJIa BeCh IPUTOK BOAEL K KO-
ROy GY/eT MPORCXOAUTE 3a cdeT HHOUIbTpaTa. O 9TOr0 MOMEHNTa BO3DACTaHHUE
BeIHYHHBEI K XOJNMKHO IPEKPATHTHCS, Kag OBl JOJrO IIOCHEe JITOr0 HH IIPH3BOLM-
JaCh OTKAYEA.

Orcoma BusEO, 910 ecad HopMyIsl (29), (30) m (31) HMEOT Karoe-THGO
PAKTHIECROS SHAYEHHE, TO TOJBKO AJS CPABHHTENLHO MAJLIX YHCHAEHHBIX 3HA-
JeHHi T Wad IpU aOCOJIOTHON 3acyxe.

Ho Tax Rar B GOJNBIIHHCTBE CIYYaeB NMPAKTHKA TpeOYHTCH Heledd B Me-
CANMB JJS AOCTHMREHHS Y JaNbHeHIero NONIepEAHHA ReJaTeNbHOr0 UTOHARe-
HUAA YPOBHA I'PYHTOBBIX BOJ H B TCUYeHHE ATOTO IEPHOAZ UPONOIMRAIOT BBHIIAIATH
H UPOCAYABATHCA B TPYHT arMocdepHHE OCANKH, TO ypaBHeHHA (29), (30) ¥ (31)
HeXb3s1 JPHBHATH IPDABHNHPHEIMA H IPHUEMJEMBIMM IS HPAKTHYECKHX PacIeToB
Hosromy Y. IHyasne BBea B ypaBHeHHe (29) moIpaBKy HA Ipo¢adABAHHE B IPYHT
arMocepHEX 0CaJKOB H COCTABHI (OpMyny:

HE21800  q— =g (R
1 -
4 q@— 'T‘_s' 'KQ.J (R )2

R = &2+ T, (32)

rie R" +— sHauenne mpenesa FeHCTBHA IAA TONO MOMEHTA, A0 KOTODPOTO IIPOILIO
BpeMs dT, cyUTas ¢ TOrO TPEJBIAYIICTO MOMEHTA, KQPAA DPaJHyC AeHCTBYUA OBLI

’ n
paBerr R’. YUro6H BHIYHCIHTDH JULsl KAJRIOTO MOMEHTA BeIHIHHY R meo6xo-
AEMO 3HATH Tpefniaymee R "™V, mis BeIYHCHeHEA KOTODOIO B CBOK OMepelb

rafo sHEarh R @ 1. 1. TIpaRTHUeCRE CIefOBATENHHO HAZO MOCTYIATH Cle-
Jyom¥M o6pa30oM’ CHAYAJAA HAJA0 BRITUCJIHET, R’ AN HEKOTOPOTO KODOTHOIC OT-
Pe3Ka BPEMEHHW OT HaYaJa OTEAYKH BOJH K3 KOJOANS, HAUpHMep And T =<6 1ac
no GopMyie, cOQIBETCTBY®IIe#t OTCYTCTBHIO JIOKAA, T. e. mo dopmyme (29), sa-
TeM o ¢opMyae (32) BuyAcAseTcsa BexmuuHa RB” ama T =12 gac. or yadaja
OTKAMEH, T. e. Oepercad dI'—6 uac., 3areM mo R ompepensor RB” gma T=
=18 gac. 4 T. 4. To sHadea#e T OyAeT OKOHIATEJNBHBIM, AT KOTOPOre OyneT
CIpaBeJNHBO PaBEHCTBO:

g==[R"q,,

re q — AeOUT KOJOIANQ, ¢, — KOIMIECTBO BOALI, HHOHUALTPyOHIEHCA B elH-
HUI[y BPEMCHH ¢ eJUHHILI TOBEPXHOCTH YYACTKA.

Herpynuao BUJeTb, YTO BEIUACHEHHE AAA KAKAOTO MOMEHTA MpelcHa MAeH-
CTBES IIPeJCT2BIAeT OYeHb KDONOTIHBYH DAGOTy.

Ho WesaBuCHMO OT KDPOTOTHRBOCTH BHYHNCIEHWH, BeCHMA TDPYAHO YCTAHOBETb BHAYCHHE
BeMWYHEN .. Jlame JOMyCKak AAA HPOCTOTH, 9T0 YORLIB TPYHTOBOM BOAK Ha YIGCTRe HECKYC
CTBCHHOTO AOHRMREHHA YPOBHA TPYHTOBHIX BOX {y/JeT MOIOIHATHCA TOABKO HPOCAIBBANIHMHECH
B IPYHT RHEIAEHEMH aTMOCQeDHBEIMH OCANREME, MEL BCe e BCTaFeM IWpef, 4pedBhrialimo Tpy/A-
HHMH BOIPOCLMH

1 Karas 9acTh REIOAZADIIHX aTMOoCPeDHHX OCAAROB OyXeT IPOCAYHBATECA B TIPYHT H
JOXOERTH A0 EETEPeCYDINEr0 HAC yPOBES IPYHTOBHI BOA?

- 115



2. Kako® ROTHYECTBO ATMOCQEPHHX 0CAAKOB MOKHO OKHIATL B HHTepecylomee HAC BpPeMA
OIPOH3BOJCTBA PaOT B JAHHOM IeorpadHIecROM IIyHRTe?

Keam Ha HEePBHE BOIPOC H MOMHO JATH NPHGAHSHTENBHLLH OTBeT, T0 AJSA BTOTO Tpe-
6yorcd MIRTSIbPHHE HCCASJOBAHWA. B OTHOM H TOM JRKe PeorpadH¥eCKOM HYHKTE B 3aBHCHMOCTH
OT penbeha MECTHOCTH, X4DAKTepa TOYBEl H INOMIFOYBEL, TEMOepaTypH BO3AYX4, CHIE H Ha-
UpaBJIeHAA BeTpa, GAPOMETPHYECKOIC JAABJeHHA ¥ HaROHEl MHTEHCHBHOCTH H JJTHTEILHOCTH BHI-
OaJieHEA OCAZROB OTHOCHTEJBHOE EKOJHYSCTBO TPOHHKADIEH B TPYHET BOAB OyJeT pa3THEYHO,

XoTd B pe3yabTarTe MHOMOVETHHX HaGADJeHHH CcOODAEO GOJBIIOe KOJHYECTBO MATEPHATIa
H AMEDTCd HeKOTOPHE (QOopMYJLl, BLIPARADINAEe BIHSHHE BeeX HIH BeROTOPHX (aKTOpoB HA
OTHOCHTEILHOE ROJAHISCTBO NOpocaymBawifeiicd aTtMocdepHOH BOJBL, BCe JKe pPe3yAbTATH BHITH-
CReHEH M0 3THM (OpPMynsaM 4acTO HACTONLKO CHIABHO OTIHYAKRTCA OT HeHCTBATEABHOCTH, YTO
IOAb30OBATHCA MMH UIA NpeicKasaHudl oo OH IO MeHbIIed Mepe HEOCTOPOIKHO,

HemocpencTeerrOe HaMeDeHRe KOIHYECTRA IPOCAYHBADIIAXCH aTMOCHEPHBIX OCAZKOB M DH
NIOMOIIH JH3YMETPOB, J&MRe oCJAH OLl YCJOBAA JeliCTBHA IOCJTEJIHAX COBEDIIEHHC COOTBETCTBO-
BaJNH NPHAPOAHBIM YCHAOBHAM, IOPHMAOCH Obl CHCTEMATHYeCEHM TIDOH3BOJMTH B Te4Y€HHE MHOMHX
AeT, 9YT00Bl HA OCHOBRHMH NONYYSHHOM0 MaTepHaJia MOKHO OBLIO JedaTh 00J4ee HIH MeHee
TOYHLI® NpeACKa3anfsd.

U0 ®acaeTcqd KOJAHYECTBA BHITATADITHX OCAJROB, TO XOTH H HMEHTCA TARREE MATEDHATH
MHOIMUIETHAX HaOADIeHEH, HO HA OCHOBAHAE MX MOMRHo O00Jdce HIH MeHee TOYHO IIPe/IcKa-
3aTh TOIABRO OOMEe KOAHISCTBO OCAJKOB, KOTODOE MOMRET BHIACTh B TEYeHHE TOr0 HJIH HHOIG
CPABHHTCALHO [POJCRATENLHOIC INeDPHOAA BPEMEHH; IIPEJICKAa3aTb e TO KOJIAYECTBO OCAJKOB,
KOTOPOe MOXKEeT BBINACTE B JAHHOM MecTe B TeYeHHe CPDABHHTETLHO KODOTKONY MepHAoia XeHCTBHA
YCTAHOBRE MOHMSREHHA, IIOYTH HEBO3MOKIO.

BeGep Takrsme BBem B cBOKB (popMyNy NONPABKY HAa HHOHIBTPANHI ATMO-
¢(hepHBIX OCRJKOB H IPHINEJS K cleiybmel ¢opMmyde:

1
R= -:q;;(l "*w) (33)
e 4

IAC:  — BEICOTA, CTON0A BOJABI, IPOCATMBAIIEHCA B TPYHT B 1 ceR. (B MeTpax)
Ha 1 M* TMOBeDXHOCTH 3EMIW; ¢ — KOJHYECTBO BO/LI, OTKAYHBAEMON H3 KOJI0/IA
B 1 cek. (B Ky0. MeTpaXx); R, — paauyc HeHCTBHA ROI0JHA, ONPeleleHHEBIN IO
$opmyne Bebepa (31) B HPeJNOJORETAT OTCYTCTBHA UHPHILTPAIUE arMochep-
HEIX OCATKOB.

B npenexe

R=R =1/ L, (34)
T

T. . NeOUT KOJOANA NOJHOCTHE) IIOKPEIBaeTcA arMOCc(epHLIMH OCaZKaMu, IIpo-

CAYMBAIIEMACA HA KPYyroBoi IAOMIALM pajuyca R, a TeopeTHIeCKH BEITHCIEH-

Hoe 3HadeHHe R, HACTOJDLRO BEJHKO, UTO

ﬂpl Roe
q

Kak BmAHO, ¥ And BEYHCJeHuA R 1o ¢opMmyme (33) HDHILIOCH OB ILPO-
U3BECTH HE MeHee KDPONOTIMBHe BBIYHMCIeHHs, deM Io dopmyne Iilyasie (32),
H TIDH 9TOM IIOJHOCTHI COXPAHWIMCH Obl 3aTPYAHHTENbHOCT: U HeHaHeHHOCTH

Ollpe/IeIeHAA .

A Tark KaR p HM3MeHAeTCS BO BpeMeHH, TO BTO elle 0oldee OCIOMHHJIO H
YyMEHBITHAO OB HAJERHOCTG BHIIHCAeHHS K.

Hosromy dopmyasl Ilynene (32) 1 Be6epa (33) ¢ monpaBKoil Ha aTMochep-
WHle 0CafE¥ He MOI'YT CHHTATHCSA BIIONHE HAJCHRHHIMHU H YIOOHHIMH [JId IPAKTH-
JecKHX DACUYeTOB YCTAHOBOK IIOHUIKEHH.

B. 3uxapAr B 1930 r. OMyOJHKOBAJ CBOK OHMIIMPHYECKYH (opMyJy a4
RRIYHCTeHHs R—pammyca me#icTBUA KOJOIIa IIPH YCTAHOBABIIEMCS] COCTOSIHHH:

R=3000sVk, (35)
roe § — IAyOMHa IOHHMKEeHHS YPOBHS BOJRI B KOJOAIE.
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SaCIyRHABAET 0CO60T0 BEAMAHESA B 9rol opMyle NHHeHHAA BABHCHMOCTH
MeRIy R H riay6HHOR HOHAMEHHS, YTO HE TONBKO COBIAJ@eT ¢ OOMIeIPHHATHIM
Ope/ICTABIeHAEM O BOPOHEE NOHH/RGHHA YPOBHSA, HO M HORTReDMARLTCA HPAKTH-
YeCKUMH JAHHBIMA MHOIHX OCYIIECTBICHHHIX MHOPOKONOME3HBIX YCTAHOBOK IO-
HUKeHHs1 YPOBHA TPYHTOBHIX BOA. R comanenmo SHXapAT He NpHEBEN TeX JaH-
HEX, Ha OCHOBAHHH KOTODHIX HM cocTaBicHa (opMyna (35), 8 HOTOMY TPYIHO
CYJIHTh, HACKONBKEQ OGOCHOBAE JIACACHHBIH KoadHIHenT 3000, a paBB(® BO3HH-
KaeT COMHEHHe B TOM, 970 R He 3aBHCHT OT MOUIHOCTH BOJOHOCHOTO cmas H.

B 1933 r. Koserr emyGmuxoRad cBol $opMyny Aas (B, BHBEACHHYD Teo-

PETHYECKHEM IIYTEM:
12¢ . / ok

rfie: £ — paauyc HelicTBAA KOJOANA B METPAX;
{ — HPOAONIRBTeNbHOCTh OTRAYKH B CEKYHHAX,

¢ — JXeGHT Koloana B M°/cex;
£ — TIOPHCTOCTH TPYHTA;
— KO3(HIIHEHT BOAOUPOHHIACHOCTE B M/CEX,
Hono6uao doprynam Hlynvne m BeGepa dopmyaa (36) BeiBe/leHa FAS CIy-
43q OTCYTCTBHS HHQHIBTPAINH RTMOCEepPHEIX OCALKOB 32 BCE BPEMA OTRAYKH f,
4 HOTOMY OHa 06aJaerT TeM Re HEeJOCTATEOM, 910 H dopMyasnl (29), (30) m (31).
B caMoM gnexe, eCH TOJORHTH, YTO B YPABHeHHH:

1
Hﬂ—hoﬂ—_——fg(lnR—-lnf,ez),

u3 roroporo KosenH WCXONHMT TIpH BEIBOAe (opMynst (36), Hh,= %{‘, TO BTO
YPABHCHAE MOFRHO HePeHHCATH TaXK:

Torna ypaBHeHEE (36) IepeuHTieTcA TAK:

wk2H 2 1—————-) kH l/l..___
B_l/m'/

s(InR— lnroe*") VlnRHlnroe

1

Kosesm npm BuBOXe ¢QopMyam (36} moayaras, 4To VlnR-—lnr ? = 3.

] / 1
603HaqHB 1 ——5=a* X BHDasHB BpeMa T B 4acax, NOJYTHM:

. ___
B__l/m 3600T kH - a '__:49“/61?2’.

HET
Ecar uatipsep ho——-—-—, T0 a=0,93 ¥ rorjga: K-—46 6«—;’—-,&'. €, HO¥TH

noiaoe coBusfen®e ¢ Gopumynod (30), HONyIeHHOH aABTOPOM ITyTeM DSieMcH-
TADHHIX BHITHCICEHY, H CJIelN0BATEALHO (PopMyda (36) COBOPIHEHEO AHAJIOTHIHA

Qopuynau (29), (30) & (31).
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Ecim [0 HacCTOSMIEro BPeMEHH He COCTABICHO CROJIBKO-HAGYAL YIOBIAETBO-
pETeAbHON GOPMYAH A pagAyCca AeHCTBHA OAMHOYHOTO KOJIOJL2, TO A pa-
auyca HeHCTBHS MHOTOKOJO/E3HON YCTAHOPRH HNOHHKEEHHSA YDPOBHA TDYHTOBHRIX
BOX HET BOOOIIE HE OJHOU ToopeTmdecKod (opMyJIH.

JT0 OOBACHAETCA TIABHHIM 00Da30M MHOrooOpasdeM Tex ¢§arTopos, 0T
KOTODhIX 3aBACHT BelHIdHa £, M OT TPYZHOCTH HAXOMACHHSA TEODETHICCKHM
IyTeM 8aBUCAMOCTH R OT RAR/A0r0 M3 5THX (PAaKTOPDOB B OTAENHHOCTH.

B ony6immoBaEHOM B 1930 T. TMeDBOM H3JAHHH HACTOAMIEH KHHUTH ABTOD
TONHITAJICS NCIOAH30BATH HMEBINHECS B e€F0 PACHOPAREHHH (aKTHICCKUE AaH-
Hble WCIOJHeHHHX IOHUMKEHHH YDOBHSA TPYHTOBHIX BOJ X BBEIBECTH HA OCHO-
BAHHH WX PMIMPHICCKYD (POPMYIY a8 BHYHCACHHA TPeAena HeHCTBUS MHOTO-
ROJOJIESHOM YCT2HOBRM IIOHAMCHHSA YPOBHS HEHANODHKX TPYHTOBRIX BOI.

Hsnomennme BHBOAA 3T0H (POPMYNE IPHBOAMTCA HHJKE,

k mfcex — RoPHIHERT
_H 5 y X BOJNOHPOHANAEMOCTH
1 1 1 N
SE 18 |2 |8 g o
o8 | Eg S, | Ge 2 =l
HaspaHwe yCTAHOBEH B ol izd | al = A a
m | M & S a 8 B = I ’E
SE | BT |a ‘CZ"--<D o : = = ,;( &
3 4 S5O | Ha [E™al e =] R o @
ol =) O m (Y= o o & H & o = o b
N = | 25 | BR|ESE SE| o 7 3
P4 Mm% | oW e AR = m & A,
1
Masnersee, mRW03 I 14,001 4,90 9,10} 31,27| 0,0014 0,0014
2 | To =me IT |14,00] 6,30] 7,701 35,00| 0,0014 0,0014
3 | Jdemunsee, mios 6ams Opa- »
HEHeH6YPTa II | 14,00| 800| 6,00] 36,00 — 0,002 | 0,002
4 | Mapreadensn, RaGOIbHER
3ABOJ I 825( 2,30{ 5,95] 17,80 0,002 0,003
5 | Taane ©/3a2ame (pesepsyap
A& AMMHAEA) I 2,601 1,30] 1,30| 1210 0,002 0,003
6 | Jlefinour, rAaBHHA BORK3aE I 10,60] 4,74] 5,86| 35,20] 0,0053 0,0053
7 | Ilaxra ,Martarop® B 3endren-
Gopre I 9,74 | 5,24} 4,50| 17,00{ 0,0003 | 0,0003
8 | To =me II |1568] 9,18{ 6,50] 14,00 — 0,000206| 0,000206!
9 . I |1800f1330] 5701270 — | 0,000235 0,000235
10 | BesepMioEge, ONHTHAA I 19601 6,97 12,68} 12,40} 0,000337 0,000337,
11 | To me I | 1960 990! 9,70] 12,40| 0,000337 0,000337
12 | Besepmonsge, mmoa II |21,40) 15,10] 6,30] 67,40| 0,000337 0,000337]
1 2 ' 3 l 4 5 6 7 I 8 9 10
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2. Pagmyc peHicTBHE MWHOTORKOAONP3HOR YCTAHOBEH NOBHKOHHT HOHANMOPHRX
TPYHTOBHX RBOJ

Ina BHBoZa ¢GOpMYJIH pajuyca AeHCTBHA MHOTOKOJOHAESHOM YCTAHOBKH
ABTOPOM ObLIH HCIOAL30BAHK B Ka9eCTBe HCXOAHKX NIDaRTHIeCRHe JNaHHbIE He-
CROADKHAX YCTR2HOBOK IIOHUREHHS HEHAIOPHOTO YPOBHS TI'PYHTORBIX BOJ, MCITIOJ-
HeHHEIX B pa3HOe BpeMS B PasaHIHBIX YCIAOBHUAX; BHTH MHAHHKE CBeleHK
B Tabd. 16.

Hpemge uveM TepeliTH K pACCMOTPEHHID STHX [JIHBHX, HEOOXOIAMO
BEHISICHATDL BOIPOC 0 TOM, YTO CAeAyeT IIOHUMATH IIOJ BEITHIMHOU paadyca JeH-
CTBUA yCTaHOBEH R, KaK OAHOM W3 OCHOBHBIX BEJHUMH JJsS DACUETa YCTAHOBRHY.

He momnemuT COMHEHHN), YTO BeIHYHHA R IOCTEHCHHEO BO3PACTaET: CHAa-
9aJia [0 Mepe MOHHKeHAs YPOBHA I'PYHTOBHIX BOX B RaKOH-THOO TOYKE MJIOIAJLH

Ta6uxrma 16

:
R » — npexen neicrBHA _
yCTAHOBKE @ m3fcex — oOIGHRA Ae6HT yCTAHOBEH
Buumcuerun#i | o onmcamano lﬁ o
= 2%
2 O‘m . = 13'%; HE | 8o JareparypuaHil
=) . ‘ 5 | g s 2 [ He | 8 8
S %1 ;‘ ;’ @ o E © a o‘ﬁ; 5 S g H HCTOYHER
& Q. o~ g~ | 22 H = 4 Es 3 @ © =
AR HE R RN R L1k
r = ="
21 Eg (228l & =@ & [ag] o | 9,
395 — — 395 — (0200 — {0,195 10,195 | — 0 ) UW. g yrieleis,
_ N | Uber Grundwasser-
500 — — 508 | — 10,216 0,225 10,224 0,45 { adsenkung bei Fun-
‘ | dierugsarbeiten,
— 77 — 768 — 10,826 ] — {03256 {0327 — | 4 0.62{) 1913
|
— 156 161 | 111 — 10,0944 — 10,092810,0905] — 3 — 2,50 I.Sehultze, Die
g 1 Grundwasserabsen-
] 1 , \ kung, 1924
50 — — 54 — |6,0224 — 10,0224{0,0214] — | — 47 To &e
1500 — — 640 j0,33834 — { — — 10,398 {41968 — |
1 !] H. Miiller, Der
{1 Aufschluss des
— | — | 16{160] — { — laozmjoosisio0ere — | —ees|f ZFoiten Flotzos
—_ — 4401 300 | — | — 0,03810,038 {0,041 | — | 48,0 { Gewinnung udnd
1 : . Verwertung der
- —_ 114-5 460 _ - ! 0,048 01048 0,0598 - +25 Braunkohleu' M 1’
1 1925
q ]Arpu.Detmers.
1 [ Grundwasserabsen-
— J1zo0y750, — | 325 | — | — Jw,052)06,058 |00721 — 1 424 | lﬁung bl(:icxllll]Bs.u der
_ ] a | _— . _ oppe euse 1n
1060 ! 462 0,069 { 0,069 {0,085 +23 | # Wesermiinde — Ge-
— 561 — | 740 — — 10,20910,209 {0,181 } — | — 9,76] | estemiinde, ,Zts. f.
, JBauwesen“, H. VI
1 u. VI, 1926
11 12 13 14 15 { 16 17 18 19 | 20 | 21 22
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JCTAHOBRH, BAaIpHMeD B HEHTPE THAKSCTH OKDYXREHHOM KOJOANAMH (HFYDH,
& 3aTeM IOC]Ke JNOCTHReHHH TPeOyemoro HOHMMEHHS B BTOH TOUKE, KOTJ& [afb:
Hellilee NOHAReHHe UPERPAIIALTCS H IPHTOR TPYHTOBOR BOAH K KONOAAM TIDH
HpofionRapmeHcs oTkaURe UPOHCXOAHT 33 CYeT pDACIHDEHHs BOPOHRY B _TOPH-

BONTAJLHBIX HANDEBJICHAAY, ek 'GE IPYHT Ha GObII0e PACCTOANHE OT yCTa-
HOBKH DOHHMReHHA EO BCe CTODOHBI OB COBEDHICHHO OAHOPOJEH H B TeUeHHE
JJIHETeNbHOro NepHONa He HPOCAYHBAJHCH B IPYET arMocdepHbie OCAJRH, TO UeM
DOJbIIe TPOAOLRAJCA Obl BOAOOTIHB W3 ROJIOANEB IA [ONANeDRAHUSA JOCTHT-
HyTOr0 NMOHH/KEHHOrO YpOBHS TPYHTOBHIX BOZ B HeHTPe YCTAHOBKH, TeM BCe
6oapiie B OOJbIIe CTAHOBHJACH OB BedMuuHa R, a BelIHIdHa JAe0HTa HOCTe-
IEHHO yMeHbIIaJach Ohl.

Hanmpasep Upm HOHNMMeHWH IDYHTOBHIX BOJ, [AJIS OTPHIBKH KOTIOBAHS HR
ragenpHoM 3aBofe Cumenc-Hlyrrepr B laprendennse B6umsu Deprpda 1o
cupaBke 1. Illynpue ! Ke6HT yCTaHOBRE B HepBhIli HEepHOJ IO JOCTHEEHHE TDe-
OyeMolt rayOHHHI HOHHMREHHS YPOBHSI TPYHTOBHIX BOJl B CepPeHHHE YCTAHOBKH
ObuT paBeH 94,4 A/ceK, a TPH MecsAmNa COYCTA OPH TOH XKe IIyOMHe HOHHEeHHS
yoaa fo 54,4 #/cex, CreIOBATeNbHO HAMGONDIINH JieOWF B MOMEHT JOCTHREHHA
TpeOyeMOr0 H OCTABHICTOCHA 3aTeM HeH3MEHHBIM HOHMMEHHN B HeHTDe YCTAHOBKE
94,4 — 54,4

54, 4
NOAACPEAHAA TOrG JRe IOHHMREHHOrO YPOBHA TIPYHTOBHIX BOE 1O HCTEYeHHH
Tpex MecCaIes.

N3 sTOrO mpHEMEpPA SCHO BHAHO, YTO €GIH OB THCIO KOMOMIEB, MOMHOCTH
HACOCOB, JHAMETDHl TPYOOOPOBOHOB, T. €. BCe TAaBHeHIIEe BHAEMEHTH yCTa-
HOBKH, OBIJE pacCYHTAHH M0 MUHHMAJLHOMY HIH Jame cpefueMy xAeCHTY, TO
MOTJIH OBl IIOJIYYHTHCH Cephbe3Hblie BATDyNHEHHA, HIH HPHA TMPOHSBONCTEE HOHH-
SRCHHAA PHILIOCH Obl HEpPerpySHTL OTH OQJAEMEHTHI, YTo MOria0 Obl YIrPORATH
HopIed HX, WIH JAA NOCTHRCHHA NEedH HOTpef0BaJioch OBl HEAOHYCTHMO MHBOTO
BpeMeHH, 9TO 3aTAHYXO OBl BHIOJHCHAE CTPORTEIbHBIX PAGOT.

C nmpyroit CTOPOHHI, eCHH DACCYHTHBATH YCTAHOBKY H& O9eHL HWHTEHCHR-
HYI0 OTEQ4KYy, IPH KOTOpOH AeOHT B MOMEHT AOCTHIRCHHSA TPeOyeMoro HOHHIRE-
HAA OYeHb 3HAIATEJNHHO IPEeBHINAN OBl CPeTHHH MROHT 33 BCE BpPeMs HeHCTBHSA
JCT2HOBEH, TO PasMEphl YCTAHOBKH MOIMH OB IONYYHTHCA CAHIIKOM GOADBMHMH,
970 HRKOHOMHIECKH OBLIG OB HEBBITOAHO.

Ecam rajenfapHbI OJaH patoT H B TOM YHCHEe RaJeHHADHHH IIam mo-
HEEeHHSA COCTABJACHS! B DROHOMHISCKOM OTHOLICHMH HPABHNLHO H €CIIH HET
0COGHIX O0CTOATENBCTB, BHISHIBAIOIEX YCKOPeHHe NOHHMEHHS, TO HAROOIDHIHHE
AeOHT B MOMEHT JOCTHREHHSA TpeOyeMOro NOHHREeHHA OORIKHOBEHHO MOSKET Ipe-
BHIOIATH BEJHYHHY cpelHery HeOHTAa He 060jee 9eM Ha 20—25%. Orcoia AcHO,
9TO PacderT yCTAHOBRE CleJyeT BeCTH A 3TOr0 HamGoJabllero Je6ura, T. €. I3
MOMEHTa, JOCTHEeHHA Tpe0yeMOro HOHHReHHS B CepeAMHEe MIOMAAA YCTAHOBRH.
OrcioJla BHISICHAETCA B TO 3HAYeHHe Ipelesia JeHCcTBEA [, ROTOpOE SBAAETCH,
TaRK C€K43aTh, «d(PPeRTABHEBIM», T. €. ONDPEAeIAIN{AM pasMephbl BOPOEKH HOHH-
ReHAES B TOT pelIaDIIHE MOMeHT, KOrJa B IpefeiaX KOTIOBaHA TOALKO ITO HO-
cTHTaAeTCH Tpebyemasd riayOHHa HOHHMKEHHSA, 34 He B HOCACAyOINHe HepHEONH —
CIOYCTA HeAeAH W MECANBI IIOCHEe 3TOr0 MOMEHTA, KOPIA TONLKO - HORASDMRH-
BAETCA HMOCTHIHYTHIH ycneX. CieNOBaTeNbHQ HOJ BeAHYHHON Ipefena AeHcTBHS )
YCTaHOBRM HOHHMeHHA R clefyeT HOHEMAThH BeHIHAY DaJHyca BEPXHETO OC
BaHAS TOM BODOHKH _JeNPECCHH, KOTOPAs O0pasyercss B MOMEHT ROCTHAREHHS
TpeGyeMolt TAYOWHHK HOHMMRCHHA YPOBHA IPYHTOBRIX BOI B IEHTDE YCTAHOBEHN.

YCROBHBIIACH B TAKOM NOHHMAHHA DANHYCA [eHCTBHA, OOpDATHMCA X pac-/
CMOTPEHHK NpPHBeAeHHHIX B TaGi. 16 gaEHBIX. llpempge Bcero caenyer o'menm),,\
9r0, HEeCMOTPA HA CDABHHTENbHO GOJbINOe THCHO ONHCAHHBIX B JHTEPATYDH

OBLE Ba, .100=174% Goapme Ne6mra, KOTOPHIA OHI JOCTATOYCH HJIA

1J Schultze, Grundwasserabs in Th. u Pr 1924 r., crp. 126—120.
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YCTAHOBOK HOHHREHHA, JaHHEHE GAA DPOH3BOICTB3 PacdeToOB B OOJBMIEHCTERE
OIIHCAHHY JaJNIeK0 He HOJNHHK, 4 HMEOIDHecHd MaHHble He BCEra JOCTATOYHO
O0'bACHEHEI.

HanpuMep B GOAbIIHECTBE ONHCIHHN J8eTCHA BeJIWIHHS OOIEro HeGHTG
YCTAHOBEH 0e3 VRa3aHMA, ABIAETCA JH 3T4 BeJA9dHa HAHOOAbINCH, CpeidAeH
HIH HAHMEHbLIEH 3a BCce BpeMa JIEHCTRHA YCTAHOBKH; €CJAH YRA3bLIBAeTCA YH-
cleHHOC 3HAYeHWe BEJHINHHE [, TO He YRA3HIBACTCH, K KAKOMY MOMEHTY OHO
OTHOCHTCS H T 1. OTHOCHTeNbHO OTHECHHHBIX YCTAHOBOR HHAMe JANTCH HEOO-
XouMLIe O0LACHCHAS H 3aMeIaHHd.

t Jas ycranosru Ilaéuemsee mus TpocTOTH TpuEsto H — 14 x Rag o00XX apycop (OO~
yrogamsn Kupmaetica #H; = 14,125 u H» = 13,80). HoamoMy BelmemEs ASGHTI HEPECTETAED AT
o00RX SpPYCOB E stmecems B rpady 18.

2. Jlaa yoramoBkm Jlewmnsee IPHENT B EadecTee npumepa Il gpyc, TaRk mRex mig | Apyca
B ONHCRHEH HEACCTaeT MHOTHX JaRHHX, OHAYCHEe k BHYHECACHO TO ypaBEeRMD (28) cHavana

RIS OFH0# WAPH TOUeK (HeHTP YOTARGBEH B HROIDIATErbHAS CRBAREEZ N 2), saTeM mng ADy-
rott (70T me LEHTD VCTAHOBRH H HaOIDJRTelbHAS CERBamima N 18)

aa neHETpa yCTAHORKH ]"/ T1Tg. » » T y=2, =36 % 1Y, = 6,00 »; aAng palamaareasnol”

CEBREHEL Ne 3: i‘/ 2, . @, =04 B §5="T,8 x. HamGoxrursf Re6HET yCTAHOBER COTrAACHO
OIECARHD — 0 = 0,326 M8/cew
IlogcranEs Bece aTH 3Ha4YeHHR B ypamuenue (28), moxyqaem’

0,325 (1g64 —1g36)
k= 1368 —6) 0,00245 xjcex.

Jrg cRBaxEEH -Ne 13: T/a:l”mz” ce T =T0 B Yy=~=85 x;

. — %325 (g 70 — 17 36)
T 1,63(8,5%2— 6%
Cpexnee #3 oBORX BHAYeHHA:

k= ¥ 0,00245 - 0,00165 = 0,002 xfcex.

HoxcrapEe K = 0,002 » QopMyxEy-
R =lgs, 4 EEH=D2 87>

DPOACTABIZDNY D B IPeoSPascBamuoM BHAG ypapwenwe (23) ®Ew (24), apaAteN § — NOHEREHHE

YPOEEX B HeETPSe YCTRHOBRH, HOAYIAeM LI NONHMEHNE B JIWamsee PRCESTHOS GHAYRHEe Ipe-
Aella JACACTBRL B=117 x

YEazagANM BHIOe TYTeM OUDONeNeNhl [WAPCHES &k [Jid FOTIHOBRA maxTH -«Maranop»
B Sendrentepre (I 1 HI apycu), a wo Popwyne (37) BHSHCICHH GHA%MAT R AT YOTaROBKH
B laprendencye B Besepumuze {(mma).

3. Hna ycrapoesxn aprendeanfe HPEESTE BerHIHES k — 0,002 M/cex (rpatha 6), ompe-
AGHORHAY MHOMOMLD NPOOHOTO MOHEEeERH# IHynsne, Se/RSNHECH ITPOHIBOXPRO BEIHIHROKF
R =375 mpH () = 90,0941 M%/cex, Bugmcasn k — 0,0028, 910 HOMPABHILEO, TaK KaK BexHgHns R,
OUPEICHCRERE 0 OTMETEAM TWOHWMROHWOTO YPOBEE B TPeX PASHHX TOWRAX OKE JOHHREHHH,
?a.m 181 X, ;I’ro GoJaee COOTPETCIBYeT k — 0,002, EaRk UOXAGHBAST BRYRCIeNwe mo (opuyne
37) (rpada 12).

Hume NpHEBOEHFTCS BHITHCICHHC R [0 TpeM TOIRSW yeTanoRkdy FapreHdeddia, Rad 600
B3ATH B8 onmcaHEA (J. Schultze, Die Grundwasserabsenkung # T 1.) BHOOTH IOREMReH-
QIO YPOBEN B HEHTPe YCTAROBER ® B ABYX HabmpjiarenbEnx crpamzanr 1H = IV, paccrosmms
XQPODEIX M0 KAEXOTO W3 KOAOKHeB YCTAHOBRE megem 00 IFREy

Qxasanock, YTO AL UEHTDPA JCTAHOBEE &, = V o3, .. =178, 8 ¥, =5,95; nax ma-
Cxopareapaof cpaxurm [l xp; = }/ml’x,’ veo T =279 B @y =6,08, nag nabanAarers-

- 10
Holt crpeckurn IV: zpy = ]/a:l”xz”.. 2" = 40,4 ® Yy = 6,80.
JES mapH TOMR, & HMOEEO — Helrpa KoTacBess B Towrw II, wommo EROECat: MBa

= 0,00165 x/cex.

YpasHEHHA"
Q — 1,36k S_-gz - yc’) . (a}
IgR—1ge, °’
1,38k (v — ¥
lg Tmy — ]g Te ) (br

12%



Pemaa ypapnenrg (a) 1 (b) COBMECTHO, NMOAYIHM.
Ht—y2 B Y — 2
lgR e lgfc - ]g mm —_— lgxc '

~OTRY A&
(H? —y ) (gay — gz
IgR=lga, + 2 5N
c
"HAH
2H—s)s(lgay, —lgx,)
g R =gz, + ;m(:g_’;‘, Chi (o)
e

Ile 8 — NOHHReHMEe YDOBHA B LEHTPe YCTaHOBRH
IlomcraBEs B ypaBHeHHe (C) BCO BHIEYRASAEHHE BHAYeHHS N NDONBBEAd BHIHCACHNEA,
oy gaeM
IgR = 2,09542

Taxoe ®Re YpaBHeHHe (C) MOMPEO COCTABRTP H FES ADYrofl TapH T09eR ICHTPR YOTa-
¥OBKH X TOYXKH IV
(2H —38)s (gzyy —xe)

IgR =1gx, , (c’)
g gz, + Yry? — ¥4
UDHIeM BHIRGICHHA JADT
IgR = 232042
Opengee H3 ABYX EaHRSBHHX 3HATORNR
lgR = 2'09"*2“; 233042 _ 990792 x R =161 =
Tarwu ®e o6pasoM, T. ¢ no Qopuyue
2H—3s)s(lge, — g2
lg B =lgz, — ;,2(5 —182) (38)

BHYACACHH 3HAYCHUA BeIHIRHH R BCEX TPeX APYCOB JCTAHOBKH BOHUMEREA JAS ITPOXOXRE
uraxT «Mamanop» B 3emprremcepre

IIps moncrapre sHaveEEi R, BoiimcpedAmx mo Qopmyze (38) B samececHHuX B rpady 13
1a0a 16, B ypaBHEEHe (23) HIH (24), HOAYYHAHChH sHAYGHHSA ¢pAacIeTHOTO fAebuTta» () (rpade 18)

4 IIpH OUHCAHNE YCTRHOBRKHE IOHHWEHAA OIS TOCTPONKH IMJIEMEOR YACTH [I4BHOTO BOE-
sana B Jletiumure B Illyaepme wpomsBosibHO IpEEsSA R = 1500 x, IpH cpelfHeM JeGHTe FCTAHOBRH
Q = 0,333 ¥*/cex Ilpn STHX AAHEENX BHYHCICHHeM OHJI0 HNOIYISES Kk = 0,0053 X%/cex, gIre
HaMHE H DPHHATO JiA AaAbHCHIDHX DARCTIeTOB, TAKR RAR JPYIHX JAHHKY O JCHCTBETCNILHOM E&-
eNEH Kk P JAHHEOM CIyYae He EMESTCH

HprerMas sa HCXONHBe 3HaYeHHS R, mpueefennnie B rpadax 11, 12 m
13 Taba 16, DONBITaEMCd yCTAHOBHTH 3aBHCEMOCTG R OT HpPYTEX BeIWIHH.

W3 mpepnlAymiero ®aBecTHo, dro R— Ay Hk.

TagR RaK COWIACHO BHINENPHBeJCHHOMY NOHWMAHHE BeIHIHHA R COOTBET-
CTBVET HAHOOAbIIeMY [EeCHTY B MOMEHT JOCTHREHHA TPefyeMoro NOHAMEHHS
B IEHTpe YCTAHOBKH, PACCMOTDHM Teé HPHMEDH, AJIA KOTODHX OUpeZejieHHO YEa-
BaH B OOHCAHHA HawmOOJAbMEA AneO6HT, Pasgeawum HCXONHLIe 3HAYeHHs R

IS BTEX YCTaHOBOK (®3 rpad 11, 12 ® 13) Ha Bupamenme s V HE.

395
1) Ilaenmensee I apye- == 5T5;
) Py 4,9-Y 14 . 0,0014
500
2) Ilaenensee I == 567;
6,3-V 14 - 0,0014
717
3) Jlemnmnzee II —— == §80);
8-} 14 - 0,002
161
4) Faprendenrnn: = 5486,
2,3 - ¥ 8,25 - 0,002
5) Iaase: L = 540.

1,3 V2,6.0,002
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OcofeHHEO TORA3aTeTHHK pe3yabTaTel Jia Ilie
IpR DaBHHX 3H39eHHAX H ¥ Kk DOIYYAOTCH HOYTH

InennAd —;' :

R, 395

ilasnensee 1 apye: By=—-—= == 80,8.
8 4,9

as ] R—m_ 5% o

JeeHsee » 0= 5 =63 4,
yi
B cpenEeM R,=-—=180.

$

Bemmguny K, MO0XHO HaA3BaThb «YyACHAbHHEM pAJAyCOM JEHCTBHI» YCTa-
HOBKH, TAK KAK OHA& TIPeCTABAAET TEOPeTHRYSCKYD BOIAWIHHY DPaARyca HEHCTBHS
JCTAHOBEA B MOMEHT JIOCTHReHHS B HeHTpe Nocjefmell HOHHRCHHA S—1 M.

Torga cornaceo ypaBHeHHIO (30) HOJYYRM:

6 - HkT
R,2—= 472T. a}

Iloaomns p~0,3 ® DNOACTaBHB [,=—80, BEIYACTHM JJIA YCTAHOBEY
B Inénensee Bpemsa T, HeoGXOAEMOe IA HOCTHReHES K,
V3 ypaBHeHHs (@) HOIYIAM:

Ry2-0,3 802 . 0,3
472.6 .- Hk  472-6.14-0,0014

Hcax ¢ oxkpyriaeHHeM OpHHATH 1 =— 7,5 9aC. H HOACTABHATD B opMyy:
R—=sR,=s - 47]/ 6 H”

Ona HepeqdHCJAeHHBIX BblOle YCTaAHOBOR, TO HOJY9IHM CACIYIOINHE pEe3YJbTaThi:

T =

== 7,4 9acla.

[To Ta6a. 16
1) Haéuensee I apyc: R==4,9 - 47 l/ 614 %2914 " T5 305 | 305
2) Haénensee I, R=6,3-47 l/ 6-14- (’gg}oﬂ %5 508 | 500
3) Jlegmmsee II , R=847 ‘/ 6.14 '8:302 "8 768 | 717
4) laprendensy: R=2,3-41 l/ 68,20 ;)’03:002 b 171 | 161
5) Tamze: R=1,3-47l/ 626 '3’;)02'7'5 = 54| 50

Kar BHIHO H3 STHX IIPHMepOB, BeJHIHHA R IPONODOEOHAJLHA TAYOHHE

NOHAREeHHAS $§ B IeHTpPe YCTAHOBEM, NpPHYeM KOSQHIHEHTOM IPOHOPIHUOHAIL-
HOCTH ABIACTCH «YACHbHBIH DAgHYC HeHCTBHI»

Ro_—.47l/ 6'H'pk'7‘5
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He Oyzer 60oapmIol MOrpelHOCTH, eCHH ISl BCAROTO BOJOHOCHOIVO HeC3a-
HOT0 rpyHTa HpHHATL p=—0,3. Torla na onpelejewHs Ipefena (paJayca)
HeWCTBAES YCTAHOBKH MOSReT CIYRETH YpaBHEHHe:

R=s.R,=s-41 l/ﬁ 7.5 V Hk,

0,3

HIH
R=5175-sV Hk. (39y

Broramenennnie no dopMmyne (39) 3EaueEHa R nodemens! B rpade 14
Taba. 16, a B rpade 19 — CoorBeTCTBYOIIHH OOGINAN GeGHT YCTAHOBRH.

HpH pacCMOTPeRHH TONVIEHHHX Pe3YIbTATOB BHACHACTCH

1 Auog ycramoBRE B Jlefinmure BRIMCICHEOS 3HAUeHHe R TOITH B 2,5 Pasa MeHbIIe WpH-
BeReHHOI'0 B ONHCAHAN 3HaTeHAd Ho nockemHes smauenme (B — 1500, rpada 11) cupsBeJIEB(
IIpE epelHeM JefHETe, T €& OTHOCHTCH He X MOMERTY JOCTEREHHA TpefveMoro DIOHUEEHHd,
a, MOBETEMOMY, & GOXee HO3/HeMy. DBoisHciensoe ana R =645 # srawegde @ (rpada 19}
Ha 19% Oonbile NPHBEASHREONO B ONACAHEH CPeNHEr0 UVHAYCHES (), YD He UPOTHROPEYAT

2. Jlmg 1 apyca yeramoprm mmxTH «MarTagop» eHATeEWeé R, BHUNCICHHOE HETOCDPOA
CTBeHHO IO Da3pesy BODOHKH JHe ux (R = 166, rpeda 13), TOAYTATOCH JANE HECHNIEKO
MeEBIHE 4dev¥ o (opmyre (39) (K = 160, rpaga 14)

CoorBeTcTBYDIIER 3patenwD R — 156 pacuerEmt pedmT ({0 — 0,0318 »#/cex, rpada 18)
ORa3aJcH Ha 17% Goxbmre JefHTa, YEa3aHmOro B onHcamHE {Q — 0,027, tpafa 17) Caemona-
TEALE0 H JLIA 2P0T0 OpEMepa (PopMyXa (39) AseT BUOAHE YAUKICTBODHTCIHELE PEBYABTAYH.

3 Mna O apyce maxrsr «Marmazop» BHYECHCHHOS 0 Da3peay BODOHRHE apavenHe K
(paBHO® 440 X) TOYTH B 1,5 pasa GoAbire BHUHCHEEEON0 D0 dopuyie (39) O3HeCh BOSMOGKELE
PRANEYHEE TPeITOIORAEH S

@) Paspea popomxw mommmerEs II gpyca COCTABIEH He Jjd MOMeFTS JAOCTHMRGHHS DONH-
MEHAD YPOBHA, & NIIA O0ee MOBEHEro

6) B rpyoTe HMemTOA UPOCHOHEER H BEIMIGHHS, HaDYIaDOIEe TPABHAFEOCTE BOPOHKH

B) BBRAy nOBOABHO NPORCIRETCESEOTO ACRCTBHA JIEPRANG SPYCR TpeNc’d JeicTBHA ero
PRCITDOCTPREAETCA TOR FaXeR), IO ehe Dpemae JOoCTHECHES FOINON IOHHIMEERS B LelTpe
yeramomiyr I Apyca CYmecTBOReJ OONLINWIH Tpefed NeHCTBHI, "WeM MOP OH IOXYINTHCHS IPH
NOHEMCHEA Cpasdy HAO TiEyOWHB!, TpeGyeMol axs If spyca.

r) B TeweEHe HEeKOTODOrO BpeMeHW (Y€TBEDO CYTOK, KAR BHEHO H3 HCTHONHETEALHOTO Tpa-
¢$ure paber) ycramorkd | ® I gpycoB paboTalH COBMECTHO, W B ATO BPeMA OOIHE Je6mT OHUE
GoxplOle TPHBENEHEONO B OMRcAHEH jefmta I gpyca.

J) Harones Bce IepeTHCICHHEE NMPHIWEH MONH HMETh MECTO OLHOBPEMGHH( ¥ IOCEY-
EETH NPHIAEOH PACXORAONHAS Me®Oy amavemmawda R mo dopyymm (38) E {39)

Hag 6: ®B OHIO, mo oupepeaerme R wo (opMyme (39) H B 9TOM CAyYas SBITETCHE IFPAK-
THYECEH MSIeCOO0PasHEIM, TAK KK COOTBETCTBYDINHEE HAeO0HT TONBK0O Ha 8% OCoAbme HpEBeXeH-
HOTO B QUHCAHEH (rpada 21), IT0 ABIAETCA He TOJXHKRO BIUOJKHEe AOCINYCTHMEHIM, HO H IOACIHLIM
83JDHC0M,

Jna 111 apyce ycTapoBRE HWIAXTH <«MaTajop» BETHCIEHHOe IO paspesy BOPOHEH aHAUCHRE
penpaEEE B — 1145 B 2,6 pasa GONBHIG BHIHCICHAONO IIo Qopuyue (39) C(CooTBercrByDUIHM
FoCHeIHeMY ReOHT B3 25% GOAbile IPHPEIEHECN0 B OLHCAHEA [IPHIHEY TAROPO DacXOXISHEA
MEeRNY ABYVMS YRAIQHALIME 3HAYCHHEAME R MOSREOC OOBSCHRTL TeM, Y70 elié A0 HadaIa ‘Hel-
crems yeramoBrE 11 spyca Upensi meleTpHa IEpH JGARTeIBHON palore I apyca noctEr GoIb-
meft BEIRTHEHEL, PeM R — 460 «

XoTa TpeBHIGHHEe JXe0ETA TPOTHB JAeHCTBETEABLEOTO HR 25% H He MBIJCTCA FPesMePHLIM
BCe SRe MORHO OBLIO OH Oe3 ®en0 OOOUTHCDH, eCliy OH YIOCTH PR OPOSRTHDOBRHHH NeAlerunit
TeMI TPOH3BOACTBS HOHERERHHA, BHBHBACMEE CPDEBHHTENbHO MeLIeHOBEIME PaOOTAME IO JNPO-
XOIRe INTPpeRoB HoO TaR ®ar IIPeAYOMOTPeTh POCT BEIPIHNH R B 3ABHCHMOCTH OT NPOJCHIKE-
TEJHbWOCTH JeHCTBHS YCTANOBKE, KK BHIe YKR3aHO, 3ATPYNHHTENLHO, TO H B JAHNOM CIYERe
BHIHCerEe R mo $opuyne (39) IPpHBOART K OUPCHEleHAD ORHIAEMON) HeGATA ¢ ROMYCTHMBIM
H MIOJCOHHIM 32macoM — 25 %.

4 Jlna omuTHOM ycTamoBEH I spyca B BesepMbAZe BHINCICHHAS IO JAHHLIN OIXACAHHST
semmaame B = 1300, rorma xax aad 11 apyca R = 1060 JToryg He MORET OHTH HPH HODMANKHEX
YCROBHAX RORCTEHA JCTAWOBRE, OCAH LPH NeHCTBHH IO sapyca #He L0 CHALHEHI XOEJAeH EIH
He GHI0 HDOPHIBY BOAH H3 0C000 S9AOHCCHBIX BRIDYCHHA B rPYRTE

Ecira [OTyCTHTH, 9TO YCIOBEA OHNH OAMHAROBH Xak xad I, Tax ® xag I1 spyeo, 10

_1060-6,97

Bl = 9,9 = T50 M,
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AKX EAE HPUIOPITHOESJIHHOCTE MeXJY R K § MOREO CIMTATE JORASAHNOH RBHIIeIDEBeACHEHME
apamepaMH Torma paczermn#t ne6ur I apyca ©OCTABHT
Q= (2-19.6 — 6,97)6,97 - 1,36 - 0,000337
1 15750 — ig124
T e Ha 24% wemrie BHuECHenEom npE R = 325, onperesenmoM mo (Popuyxe (39) Hrar,
g 1w If apycos onuTROR yCTAHOBEH BesepMIOENe BHUBCICHHLH 1m0 R — 575 ° S‘V’ &EL} HeCHT
ORademcd Ea 23—24Y% O0oXbllie TPHBOAOMHONO B ONHCANHHE -

5. Ha paccMOTpeHHS JIaHHNX YCTAHORKH DOFHERCHHS IDH caMoll mocTpolire mibeq
9ePMIH/e ORAZHBRETCH, TIO COOTBETCTBYDIGBEH UDHBGIEHHOMY B %e 17 EeOHTY Hpeges:. ek
creua R = 561 mo ¢opuyae (37) Bmdmcaensoe mo Gopuyae (3;;[’ = 740 X ¥ COOTBDIGTRYW-
mui peSET = 0,181 X/céx, T e Ha 9,75% Menblie ACACTDATERBHO RMEBIICNOCH

Hz 31010 mpEepa BEABO, N0 €CHH 0N PACCIMTHBATL YCTAHORKY HO TOMY HPERENY Jei-
CTBHA, KOTOPHE OHJ YCTAHOBNEH X0Td OH Aunsa Il sapyee ODNTHOH YOTAHOBKHA, TO IDPHE ApPak
THY6CKOM BLITIOJHeHHH Pa&GOT JCTAHOBES OKAZANAch OH He JOCTATOYHO WOMHOM, YTOOH BRIHOIL
HAETH B3A8YY B HeoGXOMHMHEE CPOE (s BPEAHOTO NEPEHATDAXREHHS KONOAHmen B camoM jexe,
nycte R — 1060 x. CooTeercreymmimti nebRT £ = 0161 x%/cex, T e ococraBuger 77% oT Jek
CTBHTCHEEGTO

Ecrm nprugaTsh BO BHEMANWE, 970 PHBESTPH IPE YBeIWYCHEH TPOEIBOANTLEHESCTH KOOI
OBHINe 2,22 A/Cex GEICTPO QarpiAsEANTCH H O(HADYXHERINT COMPOTHBICHEE KO 2.5 x (pHC, 4),
TO KONHYLCTBA ROJOALEE, PACCIATIHHOIO Ha ReOHT 161 xfcéx, T € 72 WIT, He XBarTAde Onf Aid
DOHEROHAA YPOBEA T'PYETOBHX BOA AC TpoOyeMoH rAyOHRE, NpHIIFOCH O HIE TNPIHEROIHTD
HOHEXERYe O0Jce MeARCHHEIM TEMHOOM, YeM TpeGOBAIOChH, MIH YCTAESBIEBATH 22 RORONERTEIb-
HHX KOJOJIS, UYTO TAKA® MNOBETO OK K 3aNeDEEAM K BHecro OH pAly SeTPYRHSHEER TelEmYe-
CROI0 XapakTepe

M3 Bcex aTHX mpHMEpPOB ¢ AGCTATOTHOM® ACHOCTH BHOHO, YTO OIPOAETCHES
npeAesia AeHCTBHS yCTAHOBEH 10 opMyne (39) He TOJBRO HaeT BHONHE YHIOBAS-
TBOPETEJbHbIE JJIA LPAKTHRH DesyAbTATH, HC €Ale ® rapaHTApyeT OT Heyluad
8 CIyYa0 HEORHIAHHOIO HOSIBACHHA 6GONLIIOrO MPHTOKE BOAH H3 CH0EB ¥ BERJID-
9eH#H ¢ NOBHIIEHHOW BOJOHOCHOCTHE), 9er0 OCO0CHHO MOEHO ORHAATH CDEAn
Omiel MACCH MEJNRO3ePHHCTHIX T'DYHTOB.

Hosromy BIpep N0 YyTOIHEHHA Ha OCHOBE TEODETHYSCRHX H AaAbLHEHDIHX
TUPARTHICCREX JANHLIX ABAJHTAYECKOR 3ABHCHMOCTH R OT JIDyrHX BeXWIHH
ABTOP CYHTACT BOSMUMEHRM IDEJJORHTH JNg OIpefeledAs pPACISTHOH BeJH-
GYEHL Tpeleda AeHCTBHES YCTRHOBKH [OHHREHHA HEHANODHHX BOJ NPAONHMRCH-

HyD (hopMyay:

= (0,058 m3/cex,

=575 -sV Hk. (39)
§ 5. TEOPHA OAHHOYHOTO EOJOJNA W TPYIOBOH YCTAHOBEHM IPH BANOPHHX
BOXAX

1. Oaunounn#i RoAONON

Hcxoas na sarona lapcw, Aomon, 3 Tagme B THM COCTABHIH YpaBHeHYe
JABHRCHHSA HAWOPHOH TPYBTOBOH BOAPI IDH OTEAIRE MOCHeHHEH H3 OPAAHOTHOTO
TPYO3IaTOro KOJOAHA

q R
y=H om ik In —. (49)

Bxogamue B 9T0 ypaBHeHHe BelMHURHEI 06G03H3YawT (pHC 69):

h — MOWHOCTS HATIOPHOTO BOLOHOCHOTO CXOH,

H — HemoHAMeHHAA BRICOTA HAIODE TOIO e CJIOA,

R — pajdyc BIHABHS ROJIONNZ, T. €. TO PACCTOAHHNEe OT OCH KOIONUA, HI
XOTOpOM IOHHREHHE HANODA BOAOHOGHOTO CJOA CTRHOBHTCA BeCbMa
HEFHAIHTEIbHBIM,

q — KOAENCCTBO BOJbI, OTRAYHBAEMOH B CABRHHIYY BDEMCHH H3 KOJOZOA
(efET EOIOAIA),

kK — ROS(DHIHLHAT BOJOIPOHHIAEMOCTH BOXOHOCHOTO CJOA,;

F — paccroanide JIOG0H TOYRH HOAA IOHHREHHA OT OCH KOJONNS;

Y — BBHICOTa DOHMNRECHHOTO IThE3OMETPHICCKOTO YPGBHA B TOH Ke TOYKE.




YpasHeHHe (40) OTHOCHTCS K TAKOMY NOHHEEHHID NOHe30METPHIECKORD
YPOBHA, IIPH KOTOPOM B JIaHHOH TOYKE COXPAHAECTCA YCIOBHE:

y > h.
,\\/ W BTN TR RSN AT A OGNS NN = =N
; <ﬂbe.?oﬂempuqec:fuu { [ yposens uenanmenuuun? Kcma MomHOCTH Haitop-

" HOTO BOXOHOCHOTO 'CIOA HO-
/?7/
7

] CTaTOYHO BeJHKA H B OJH-
szg Qc? % 7, |admeM R KOJOMILy YIacTKe
Jf( *«.\ . 4 /%/ IOAsA IIOHAKCHHA ORJAIRETCA,
,, // % N8/ % / / 910 Yy < h, TO ABIAeHHEe TPH-
0 anenpouuu,ammftr ==t N0 /% % // % JeTrcs I(’&CGHaTP)HBaTB pas-

] * JeNbHO (pEC. 70):
-1 L7 y M A a) BO BHeNIHEH ROJbIE-

BOH 9aCTH HOJXA, T € B Tpe-

’II

\\\\\"

rJ

Hanopuau, ¢p0il

R /1_0 ]

Henponutgaexan-il nodowsa . [ BeJiax paOCEOHHEHR OT OCH
KOJOAOa OT J0 i, IIPOHC-
B T //x QU e e o G
- ' BOZBI, HAJA ONUHOYHOIO KO-
Pme. 69 JOAOA COrJacHO YDaABHCHHI:

(40) Gyzer:

—h—_1 R
H—h= 21chk1n Ty " (41
Hs sToro ypapHeHHS MOmMHO HaUTH BeawIuHy K,

InR,—InR —(H_’;)zth"; (42)

b) BO BHyTpeHHed KDYTOBOH JACTH TOIS ¢ pajuycoM R, IBHReHHe HeHA-
HopHO# ®BoABl OyZeT BHPARATLCA

ypaBHEHHEM" s
he y? = 9 1n E’g h”";_!! Herzonm& nbeaonempuv ypnne
k | WOE'...-—-—--"""'"""

i x
R
IloncrapEB B TOCHEXHee YPaB- W
HeAHe BMecTo R, BHIIeyRa3aHHOE % _%o“'é / 0 / D
A

LA oy
I

&&“ R "'«’%

BHIpaJReHHe (42) B UpOHU3BEIA HEKO- 1 y Hanopxuwil 8odonocksid  1f
TOPEIe TIPe0o0pa30BAHASA, HOJYIAM. i

2 '%: h
p=2mh—i—Lim L s !0?51 ?
e xr ;
4™

2. IpymnoBag ycramoBra 5 X

caod

ey et e by ey

glfenpouuuaexaﬁ
not wea

LoNT

Ilo apamoTEE ¢ ypaBHEHHEM Pre. 70
DopxreiiMepa I MHOTOKOJOAE3HOM

YCTAHOBKH (23) JeHCTBHe I'DYIIOBOH YCTAHOBRH TIpH HANOpHAIX BOA3X BHIpa-
JRACTCA YPpABHCHUEM:

B
Y T 2n hkl ’ (44)
T, y.. T,
e i, L2, ., Z,— DACCTOAHHA BCeX AEHCTBYOIIAX ROJOANEB OT RAROH-THOO
TOYKH B HpeJenax HoAd HOBHReHHsd,
R — pamayc BIHSAHEA YCTAHOBKH NOHHKEHHS, T. €. PacCTOAHAE MERILY

HEHTPOM THAREeCTH ILIOINAJM OKDYMREHHOH KOJNOAMAMH YCTAHOBKH XK TEMH TOU-
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KaMH, rje HOHHMEEHHe eCTeCTBEHHOTO Ibe30METPHYECROr0 YPOBHA BOLOHOCHOIG-
CJI0SI CTAHOBEMTCA BeChbMa HE3HAYHTEIbHBIM,

() — ofmee KOAMIECTBO BOALI, OTRAYABAEMOH B eJHHEILYy BPEMEHH BCEMY
KOJOAIAMY YCTAHOBEH (0OIHH AeOHT YCTAHOBRH);

H, h @ kK — AMeDT TO Re 3HAYEHHe, 9TO H JJIA OJXHHOYHOTO RONOIANG,

Y — BEICOT3 HOHHKEHHOTO HAUOPa B NAHHOH TOYRe HOJd IIOHAREHUSA.

AHAaJOrAIHO ypaBHeHmAM (41) m (43) Aus IpyHnoBoff yCTAHOBRE OyleM
HMCTD:

a) JJA BHelIHeH YaCTH HOJA HOHAREHHSA:

_ Y B
H——h—'—é-&—ﬁln—l“i;, (45&)’%
b) mrss BEYTpeHHeH YacTH NOAS TOEMECHHAA:
‘y2=2ﬂ7|——h2—;§c“(1nR—-].n i./xl ;.. .2, ). (4:5}))'

CymeCTBeEHBIM OTAHYHEM NOHHMREHHs YPOBHS HAIIODHBIX BOJA OT MMOHH-
JCHASA YDOBHA HEHANOPHBIX BOJ ABAAETCA CKODOCTh pACIpPOCTpPAHEHHSA BIHA-
HEA KOXOZOA (WA IpyHObLl) B TOPH3OHTANGHBIX HanpasieAmax. IIpm memamop-
HRX BOJAX JJIA HOMyYeHHA TpeOyeMod rayOHHLI HOHH/REHHS YPOBHA B KaKoH-
Ju60 TOYKe HaZXO OCBOGOAETH OT BOJE OOpeldeleHHHH O0beM FPYHTa,
I gero Tpebyercd OOlee HIE MeHee HPORONKHTENHbHBIN BoHo0TAHB. [lpm Ha-
HODHBIX BOJAaX BOJOHOCHBIX CJHOM O0CTaeTCHd HAHNOJHEeHHBM BOXOK
Tak Xe, KaK OH Obli HAIOIHeH H [0 DOHHKeHHSA HRHOPA B HeM, T. e. 0 HpOHU3-
BOJCTBA, BOROOTHHMBA W3 ROJOAUA (HNH TPyOUR KOJOANeB). B Bole, Eak
B YHpYro# cpejle, NOHHReHHA¢ HABIEHHA B O/JHOM MecTe OdJeHb OBICTPO Hepe-
AaeTCA B APyrHe OYHKTH [OJA IOHHMeHHd. IlosroMy BeamyunEa R TeoperH-
4eCKH He 3aBHCHT OT BDEMEHH,

CienoBaTedbHo ypaBHeHHA (29)—(32) ® (36) mua pang®yca Je#crBHS KO-
J0ANa B 3aBACHMOCTH OT BDEMEHH IIPH HAIOPHEIX BOZAX OBLIH Obl HeIPUMeHHMDL
Jame B TOM CJydJae, eClHH OBl OHH H6 CTPAJ3JH BHIIEYRA3AHHBIME HeJO-
CTATKAMH.

Ecim BMecro i'/ T, T3 ... T, MNOACTABHTL B ypaBHeHHe (44) BeJMIHHY
paluyca PABHOBEJHKOTO NAHHOM YCT&HOBKe KpyIa X, TO HONYIHM:
_ Q R ,
y=H 2nhk1n X, (447)-

§ 6. IPOX3BOXUTEILHOCTD ROJOANA E

ITpor3BOARTENBHOCTHID KOJOANA HA3HIBACTCA TO HAHOOJbOICE XOJIHISCTBO
BOZEl, KOTOPO€ MOSRHO OTKAYHBATH B eJHHHIy BpPEMeHH H3 JRAHBHOTO ROJOINA
IPE OPOJORATCHALHON DKCINOATANHH HOCIeJHEro.

YeM Gonpmie BOAL OTRAYHBACTCHA B eJHHHLY BpeMeHH H3 AAHHOTO KO-
J0ATA, TeM OGoabliee HOHHMeHHMe YPOBHA BOJABI CO3JaeTCA B HEM H BOKDYT Hero
B rpyuTe. lloaTOMy I JOCTHSREHHS BOSMOMRHO 6OJbIIero DOHHKREHHA YPOBHS
TPYATOBHIX BOJ Kak OyIATO Obl HaOO OBLIO OTKAYHBATD H3 ROJIOANA ¥ CIWHHILY -
BpEMEHH BO3MOMRHO OOnbiiee KOJIHISCTBO BOJHL

Ecma oTEIAIHIBATh II0 OCH OPAHHAT BHH3 (pHC. 71) INOHHECHHSA YpOBHA
IPYHTOBGH BOAB! CHADYRH KOJOANA, & IO OCH &O0CIHCC — COOTBETCTBYIONHE STHM
TIOHH;REeHHAAM 3HaYeHHA ¢, BHIYHCICHHEle HO ¢opMyse (6), TO TOAYIHAM KpH-
ryl0 A, ¥3 KOTOPOH BHIHO, 9TO (., HOAydYaeTcs npA hy—0, T. e. ipa S,—H
IIpn TaxKoM MHOJOKEeHAHH YPOBHA BOJAH GOKOBAS TOBEPXHOCTh (RIALTpyOLIHeH
9acTH Kodomma F —2x r,h,=—0. Tar Rax Opm 5TOM YCHOBHH BOJla HE MOIKET-
HPDOHTH B ROJOJACH, TO CHeJZOBATEILHO IIPH S, — H Gylker ¢ — 0.
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HTak, ¢ oAHOH CTOPOHNI, NOJYYaeTCH 1O ypapHeHA® (67), 910 IpH by —0
o = Qpaxs & C EPYyro# cropous, TpHE h,—0, ¢=0, OTRYyAA (g,,= 0 — He-
JeloCTh!

CnenoBaTedbHO, €CIM IONB30BATHCA ypaBueHuweM Jiomomr-TaMa mis
BEIYACJCHHS ReOHTAa KOJNOANA H MPeANCNOIERTH, ITO 2Ta (POopMyNa COpaBelJIABA
g JOOBIX 3H3YeHHH R, B IpeAeAaX MOI[HOCTH BOJOHOCHOTO CJI0f, TO IIPHJIGM
K HeXelIoMYy BEIBOAY.

JlonyInes#e, IT0 yPOBeHb TPYHTOBOM BOAN HENOCPEACTBCHHO y HADYRHOR
NOBEPXHOCTH OAHHOYHO JeHCTBYDOIIEIrO ROJIONNA MOXeT OHTh IOHEMXEH [ Ca-
MOM BOJOHEIPOHHTIACMON TOAOMBAI, GOBEPIICHHO HEHPABHIABHO. OJTO ¢ Heco-
‘MHEEHHOCTHI JOKa3aHO JNAGODATOPHLIMH ONLITAMHA JpeHGeprepa, OOYGAHKOBAH-
HHEIMA B 1927 r.!. OTH ONHTH HOKA3aJH, IT0 YPOBeHb IPYHTOBOM BOAH Helo-
<CPeICTBEHHO y HADYRHOH OOROBOH IOBEPXHOCTH ONHHOYHO [eHCTBY®OHIETOQ KO-
Joua He MOomeT GbITh NOHHMEeH (oXee 9eM Ha IIOJOBHHY BRICOTH eCTECTBEH-
*HOF0 YPOBHS TDYHTOBOH BOAH OTHOCHTEJHHO BOJOHEHPOHHUIACMOM IIG/OMBH BO-
JOHOCHOIO CJI0S1 B MecTe HAXORJSHEA KONOALA, T. €.

So < 0,5H.

K momo6HEIM ‘Re BHBOAAM HPHBOAAT HoneBhle omnThRk A. THwa, nmponsso-
JWBIIEr0 OTEAYKY BOJAN H3 KOJOAN& 6au3 r. HopenGepra® eme B 70-X Iogax
OpOOIIOTO CTONETHA, H OOIMEAPHBE OUPITHI ¢ KO-
NOANAMH Pa3AHYHHIX KOHCTPYROHN, HPOR3BeleH-
Hbi¢ CTPOMTENHHELIM YIpaBlieHHEM MO IOCTpOHRe
murosa BesepMionfe — 'eecreMmonze® B 1925 r,
K&k 970 60Jee MOAPOOHO H3JMOXReHO BHIIE.

KakoB 61 ®m OBl Hpefes S,, UPHA KOTOPOM
= ¢ pax > OCTACTCA B CHIE OYEBHIHOES IIONOKCHHE.
geM 6Ooible ¢ B IeM Goabpie S, TeM Goabmas
CKOpPOCTh PA3BHBAETCH MPE TOCTYLNJCHHHE BOZJHI
H3 TPYHT2 B RoNOfAel. Heaiw 6H CTPeMHAMCh UpH
3200pe BOJALI H3 ROJIOANA K MHOJYIeHH® (= Jyax
TO HMeJH ObI [Aelo - HawbDOALIMHEME /14 JAaH-
HHIX YCHOBHU cKOpocTsiMH. JIpH DpeBHImeHHHA
KAKOPG-TO HIpeJcHbHONO 3HAYOHHS CRKOPOCTH BXOJ2 BOAN B KOJOACH IPHILIOCH
0Bl CIUTATHCA ¢ ABJCHHEM NPOHWKAHUA Yepe3 QHABTP 4ACTHIEK TPyHTS B GOIH-
NleM KOAHYecTBe, 9eM 5T0 MORHO /[JONYCTHTh. HKpoMe TOM) CONPOTHBICHHE
«pUIBETPS. YBeAHYHB3AETCA ¢ YBeAHICHAEM CHRODOCTH, H UPH KaKOH-TO CRODOCTH
BTO CONPOTHBAEHHE CTAJO0 OH HACTOABRO BEIHRO, ITO er0 NPARTHISCKH MJOIY-
CTHTH HEJb34.

OTH UpHYAHLI, BeCbM3 BaJKHLle B HPAKTHRE INOHHIReHHES YPOBHA FPYHTO-
BHIX BG[, JHIAKT BO3MOKHOCTH NOCTHRCHHR TOr0 MARCHMANLHOTO ACOHTA, KO-
TOPEIM JAA KOJOAHA TEOPETHISCKH BOSMOMEH M NPAKTHYECKH NOCTH/RHM, eCiH
He CUATATHCSA C OPOHHKAHHEM TPYHTA B RONOHEI H ¢ GOJBIIHM CONDOTHBICHHEM

N08EPXHOCIG FEMAM o

v rﬁ'mmemﬁ Yposers 2p. god

PRILTPA..

'ﬁﬁ'ﬂ OpPAMED YCTAHOBICHHS NpeNeNbHOI0 REOGHTS KROJIONNA B 33BHCAMOCTH
OT HOHMYCKAaeMOro HpeJielia CONDOTHBICHHA MORHO YKa3aTb HDHBeHeHHLIH yme
BHIe CJIy9all DNOHHMKReHHA YPOBHA TIDYHTOBHX BOJ IDH COODYXeHHH HLID33
B BesepmionZe (ra. I, § 1).

Xord, Kak TORA3LBAWT rpadurE (pHC. 4), IpEMeHeHHBEe TAM RONONHL H
MORIHE JMaBATh BOAEI 0 10 A/ce¥x, HO CONpOTHBIAcHWe (HALTPA NPH STOM [0-

! BEhrenberger, Versuche uber Ergiebigkeit von Brannen u. s. w, Zts. d Oster
Ing, N 9 - 14, 1927,
2 E. Prinz, Handbuch der Hydrologie, 13283.

3Arpu Detmers, Grundwasserabsenkung beim Bau der Doppelschleuse 1n Weser
munde— Geestemunde, ,%ts. f Bauwesen®, VI, VI, 1926
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CTHTaJI0 4 M, YTOGH He UPEeBLINATH AOHYCTHEMOTO I YCTAHOBKH Ipelelia CO-
UPOTHBJICHEA 2—2.,5 M, IDHIJIOCH IHOHH3HTL INe0HT KOA0ANa X0 2,5 J1/cex.

ATOT HPHEMED SCHO HOKA3LIBAET, UTO BEJWIWHA COHPOTHBIEHHS KOJOIIA
ABIAETCA OJHHM M3 BaXHeHmNX (HaKTOPOB, OIPeReNAONIAX BelIHYHHY JOIY-
CTEMOI'0 JcOHTa KAXRIOT0 KOJAOANA YCTAHOBKH.

Kpome coUpOTHBIEeHHA NUPHXOAWTCA IIPH BHIGOpE pacUeTHOM NIPOH3BO/H-
1eJbHOCTHE KOJOAHA CYHTATHCA ¢ ONACHOCTHI BBHIHOCA YaCTHIEK I'DYHTA BHYTPD
xoxoxna. IIpm pelro#t (pEALTPAIIMOHHOM TKAHA W OPH IECYAHOM KDYyUIHO3eDHH-
CTOM TDYHTE BeJHMIHHZ CONPOTHBIeHHSA MOMReT OLITH He CTOJb GOJBIIOH, ITOOHI
BHI3BATDL KaKHe-IHO0 3aTpYyAHEHHAS,

Ho upm camuixoM 60JbmION CKOPOCTH IPOX0oJa BOABI deped (PHIALTD MOKET
IIPOHCXORATHh BHIHOC YACTHI FPYHTA, YTO HeOJArONPHATHO O0TPaskaeTcd Ha padoTe
HACOCOB, 4 TaKEke OJaroZapd IOCTENeHHOMY MepeMelleHHI) H YIAadAeHHIO FPYHTA
H3-I0J]] HAXO0JANIUXCA BOJAH3H KOTJOBAHA COODYKeHHH MOMKET yrpoEaTh YCTONIH-
BOCTH TOCHEIHHX.

B oTBeTCTBeHHBIX CHyYaAX, KOrfla paboTa, ¢ HOHEREHHEM IIPOH3BOTATCA
8 HeIIOCPeNCTBeHHOH ONH30CTH OT COOpPYEeHHH H 3JaHHHU, OPDH NPOA3BOICTBRE
NpoOHOM, OTKAYKH IJIA YCTaHOBIEHHS BeJWYHHB! TPOH3BOAUTEIBHOCTH ROMIOI-
IIeB HEOOXOAHMO H3MeDATH COUPOTHBIcHEHe H HAOHIOAATH 34 BHIHOCOM TIDYHTA.

TaxaM 06pa3oM [iia OIpelleleHAS JONYCTHMON BEJHIAHH IPOH3BOIHTEHNb-
HOCTH KOJOAUEB YCTAHOBEH Tpefyercd MIPOH3BOJACTBO HPOAOIRHTEIbHOH MPOD-
HOH OTHAUIKH.

OnBaro IpPOE3BOACTBO AAWTENbHON HPOGHOM OTKAYKH HE BCErJd BO3MOMRHO
3a HEHMeHHeM JOCTATOYHOIO 3aHaca BpeMeHH [0 HAYaJa CTPOHTEILHBIX pPalor.

IlosToMy AJI1 BOBMOZKHOCTH HPOHBBOJCTRBA XOTA OBl HPAGIAREHHBIX Tpel-
BaPHTeJDbHBIX PACYeTOB SREAATENHbHO WMeTh KaKoe-TO HPAaBHAO AJa BHOOpa MdO-
OYCTHMOH HOPOH3BOSHTEABHOCTH KOJOXAMA.

HamGonee CymieCTBEHHOM BelHIHHOH, ONpedeadaoimed BeInIHHY YIPOH3BO-
JATeIbHOCTH, ABAAETCA CKOPOCTh (PHIBTPAIUE BOABI deped (PHALTD KOJOAUS.
IlosToMy BaZaga oupeleseHAsA JONYCTHMOM BeJHYHHH IIPOH3BOAATENLHOCTH
MOReT OBITh CBelleHa K 3a71a9¢ HAXOMRIAeHHA BBHIPAREHHA NJIA NOIYCTEMOH CKO-
DOCTH (HIBTPAIUH.

Tar rRark mo TeopHE [lapCE CROPOCTH JBHKEHHSA IPYBTOBBIX BOJ IIPOHIOp-
I[HOHAJbHA THAPABIMIECKOMY YRIOHY, TO CIeJ0BATEABHO OrpaHMIeHHe CKOPOCTH
KAKEM-TO HOIYCTHMAIM IpeflejlOM PAaBHOCHILHEO OTPAHHICHEI0 YKJIOHA TaKKe
RAKHAM-TO IpelielloM, KOTOPHIH OOLIKHOBEHHO HASKHBAKNT «OPEJCILHBIM YKJIOHOM»
YPOBHA FPYHTOBHIX BOJA Yy HAPYRHOH HDOBepXHOCTH KOJOZXIA.

Eme B 1911 r. KEprie#ic yrasan Ha He0OXOZAMOCTh COOMOJEHUA IPH IIO-
HUReHAH FPYHTOBBIX BOJl HpeleJbHOrO YKJIOHA ¥ CTeHOK KoJoXma. Illynbme He-
C(KOALKO IPOABHHYH 5TOT BOIPOC B TOM CMEICHE, YT0 OH HAJA AHAIUTHYECKYIO
3aBACHMOCTh MeRIYy IpeAeJbHBIM YHKIQHOM H TeM HpeleibHBIM HeOHTOM, KO-
TOPhle HEe JOJRHL! ObITh HpeBHIMEHH! HPH SKCHIOATANHHM KOJONHEB Iid Hejei
TIOHAKCHHAS.

OroT mpesedbHBIM He6mT, HaszBaHHHY Illymene «HPOH3BOAMTETHHOCTHIO
ROJIO/INa», BHIDAKAETCHA YpaBHECEHEM:

E = —2r2 mgnk(ln E_1 ) -+ l/(2Hr(2, m2nk)2 |- [21’3 m2rk (ln ?———é—)] , (46)
0

o 3

Ile: M — OpeJiedbHBIM YKIOH § CTEHOK KOJOAINS.

[lynene He maq cmocofa onpefeneHAS BeIWIHHEBl M, HO YEKA3aJ. 9TO

1) m JONKHO OUPPIEAATHCH H3 HAGTOJCHHN TPH HPOOHHIX OTKAUKAX;

2) rZle TaRHe HAOGHIEHWA OTCYTCTBYT, MOKHO NIPHHHUMATH 7 DABHBIM
1,5—2,5, IpAYeM E CORAJEHUIO STHX YHCed HE OGOCHOBAL

B. 3uxapAT ODOCBATHA CBOKO JHCCEPTAMI IAABHBIM 00pasoM paspalorxe
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BOTIPOCA O NpeledhbHOM YEJIOHE ¥ O CBS3QAHHOM C HHM IpeHedbHOM Ne6HTe, KO-
TOPHI# HA3BAH MM «3aXB4THOH CHOCQGOHOCTHI? KOJONOA.

Bruny Gompmmoro sHadeHHs BOIPOCA O NpeliebHOM JeGHATe HIH O «33-
XBATHON CIOCOOHOCTH» (SHXAPAT) RHEOOXONUMO OCTAHOBHTHCS HA 3TOM BOIpOCe.

OcmoBHEble nonoxeRns B. Buxapnara chaelyounide:

1. «3aXBaTHAd CHOCOOROCTH» €CTh TO KOIHYECTBO BOAH, KOTOPOC MORET
OBITH 3aXBRYECHO KOJOANEM B eWHHUIY BPEMEHH COOTBETCTBEHHO CMOYCHHOH NO-
BEPXHOCTH (IIbTPa, IpeAloNarad HpPH 5TOM, YTO HMeeT MCCTO HAHBHICHAA JO-
I'YCTAMAA BEJHYHHY YRJIOHA NOHHMEHHOTO YPOBHSA TPYHTOBHIX BQN Yy GOROBOH
NOREPXHOCTH EKOJOANa (puc. 72).

2. «32XBaTHaA CHOCOOHOCTH» KOIOMNA HAXOOWTCHE B JHHCHHOK 34BHCH-
MOCTH Or IIyOHHB IOrpymeHWsA IOAOMBH XOJOANa OTHOCETCAHPHO YPOBHSA

TPYHTOROU BOJABI Y HAPYRHOH IOBEPXHOCTE KO-
e :': N \\;/’:\\*’ Y% H ENOHIINCEH, JIOJID;&
TIP Yoy 2 yposets :

1 2pyHm. 00 Ecra jnmwra QHALTPA MeHBINE BHICOTH YPOBHS
\ Honuncen IPYHTOBOHX BOAN y RKOJOXUZE, TO «33XBATHAHA CIO-
} * " yposens  COOHOCTb» NPOHOPIMOHANDHA JIWHE (HILTPA.
- 3. Ind RoOIONHEB ¢ OAWHAKOBOH LIyOHHON
H | L NOTPy®MeHASA, HIOH JUHEHON (HAEBTPS, H PASIHI-
<l Ejlo=1g a- YAoK YPOSRE  prpyry mHAMETPAME «<33YBATHAA GIIOCOOHOCTH® TIPA-
Y .~ I(no Sichardty)
I \ MO IPODODIAOHANLHA DAAHYCY ROJOALA.
i — 4. HamGonniiee BO3MOXRHOe IIOHHREHEE, A&

. BMECTe C TeM H MAKCAMAlhHAS BeTHIAHZ HPHTORA
Pac. 72 BOIKI B ROJOJCI, JOCTHIAMTCA TOTAR, KOTHR STOT
IPATOK PaBEH <«38XBATHOM CIOCOCHOCTH» ROAOHUA.
5. llpuxomsamasics Ha eJWMHANY PFAYOHHEHN IOTPYEEHHS KOXOANS <«3AXBAT-

Has CHOCOOHOCTb» HA3BIBACTCH «CTEICHBI 3AXBATAY.
ARanATHIeCKH «3a3XBaTHAS CHOCOGHOCTH» IO SGEXAPATY BHIPAIRAESTCH TAK:

[ = 217 oyokio, (47)

TAe:

f, — saxBaTHAA CHOCOGHOCTD KOIOMIA,

ry — palaEyc KONOANA;

Yo — IIyOHHA TOIPYReHHS KOxoMMa (BEHICOTa YPOBHA BORH ¥ HapymHOk

GOROBOM IOBEpPXHOCTH KONOZA), HIM JJIHHA (HIETPA, €CIH HOCHEHA-

HSA MeHbIIe BBICOTH YPOBEA FPYHETOBOM BOJAHN y Hapy®HAO! IIOBEepX-

HOCTH KOJIOJANA;

k — Kop(pHIHEHT BOJOIPOHHIAEMOCTH IDYHTA;
1, — OpefieNbHBIH YRIFOH YPOBHSI TDYHTOBOM BONH y HapYRHON NOBEpPX-
HOCTH KOIOANa (pHC. 72).

J1s HAXOMNCHAA BRIDAKEHHA %, SHXADAT BOCHOIB30BANCS HAHHHIMH DAl
HCHONHEHHHX IOWHRCHANX YPOBHA TIPYHTOBHIX BOJ.

Iipemtae 9eM TIepeHTH K HCIOJH30BAHHI STHX NAHHBIX, SHXAPAT OCTRHO-
BHJCcA Ha JAaHHERX I[Ere 0 TeX RPATHICCKHX YEKJOHAX, KO NPEBHINCHEHS KO-
TOPEIX CyMeCcTBYeT JHHEHHAA 3RBHCHMOCTb MRy YRJOHOM B CROPOCTHD.

Ilo onmiTamM Ilmdpre NOIyIHINCH JaHHLIC, TOMeleHHLIC B Tabl. 17.

[TpousBellss BHUHCHCHHE «HPOH3BOMHTEIbHOCTH KOIOAmA» U0 dopuyie:

E = 2rr y,mk - 1000,

Tae;
fo==10,075 ¥ — paJHyc KOIOANR,
Yo=16 X,
M — KpATHIeCRHEN yRIOH I0o lIH(Re,
B¥FapAT TOMYIHI pesyiabTaTH, MOMENeHHbE TaRkEe B Ta6L 17 (rpada 4).
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Ta6xmrna 17

Koadunuenr; KprTade-
Cop? necka H';g;‘;gg;n cEnfi yEmoH | ‘B = 2w roygmk - 1000 a/cex
k mfcex m
1 e | 3 ] 4
Iecor M 1 0,00303 0,20 1,72
. N2 0,000901 0,55 1,40
»w N3 0,000338 0,76 1,14
» N 41 0000273 1,00 0,715
. MNb[ 0000101 1,07 0,306
Ta6xunga 18
= = : ~
A gy & =
g ig =|x88 B
Koapunmenr| € 18, o|RB _8l=8E
S He®log2sS|deH C
BOXOOpPOHE-| & g S Ry ;n g CHAKA HA
HaaueéHopanHe HOCTPORKH o4 Falod o mso
naemoeTHE | b Eraldx FolEn® HCTOYHUEH
. | E8R |38, HISHES
HS [aef@omiFm
1 - 2 3 4 5 | 6 | 7
Boetouraq ]
CTOPOHA
0,000123 | 0,15 | 6,00 1,81 |6,25
Tpernti maws Bewexn- 4 %ﬁ;};};:ﬂ
Augre B loAXaBAHH . 0,000197 | 0,16 | 5,00 2,23 4,78 ! J.Schultze,Dis
3{;‘;%? gumdvlvasserabsen-
ng, 1924
(| 0000103 | 015 | 5000] 215 |687 g
IlonnxeN¥e IMpyHTORHX BOX
IIPH HOETPOHKE TAABHOTO
BOKBaua B JleAmmare . . 0,0053 0,15 | 5,00t 8,33 | 0,666
CepepEnft maw3 B llnénes-
360 . . . 4 o - . . . . 0,0014 018 | 4,00 4,90 |1,55 Kyrieleis,
Grundwasserabs. "n
T, O. 1911
IlorrmenHe TPYHTOBHX BOJ,
OpHE HNOCTpoHKe YIodb-
HOTO CEAazxa B Tereie . 0,002 0,156 } 4,851 595 |1,30 Ho mabmonenyax
3uxapaTa
Ilaxra I ToprOCTPOHTEIB-
BOM® oOfimmectBa ,Marta- [1 gg;rc 300 14,44
Xop* B Bendrentepre . 0,0003 015 {5 vo ’
l5 8§¥ 299 854 } Ha6gyozenas dupMH 4
’ ? ? »Siemensbauunion“
Tlorrmenno TPYETOBHX BOJ
B I'anrendeyrse (6aas
Bepamaa) . - « . . . . 0,008 . | 0,16 ] 5,501 9,44 11,30 |

i Breora $¢EASTPa BHYHCIERA YeODPOTHIECEH 0 dopuyne Mporoxokonesaol YCTAHOBRH,
2 He WSMeDeHa HeNOOGPeACTREHHO.
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IlosydeHnble 3HAYEHHA «IPOH3BOJAUTEABHOCTH» IOIPIUAMCH CIHIIKOM Ma-
JBIMH TI0 CPABHEHVWID ¢ HAGJIIJaeMBIMH B IpPARTHHe IOHHMREHHA YPOBHS IDYyH-
TOBHIX BOZL.

Ha sToM ocROBaHHE SHXApPAT C€/ieliad BBIBOJ, 9TO KPHTHYCCKHE YKJIOHEI,
yrasanuple IlmQre, MOTyT OBITH [ NPAKTHYCCKAX Iejell 3HAYUTENLHO yBe:
JIAYeHbH

YroOL! Ha#TH 3HAYEGHHA STHX INpeyBeJHYeHHBIX, OOIOyCKaeMBIX H4 IIpaK-
THEE YKJOHOB, OH BOCIIOJNH30BAJCA IPUMEDPAMH HECKOAbKHX WCIOJHEHHBIX IIC-
HHREHHI],

PasnenuB woJd49ecTBO BONH ¢, OTKAYEHHOM B CpeJHEM H3 KayKJIOro
KOJOIIa B €IMHHILY BPeMEHH, Ha nd Ji,l, OH NMOJYyIHI SHAYCHHE YRJIOHA, %, JJIA
Kasezoro caygad (rada. 18, rpada 6).

OTIO®HR TIO OCH OPAMHAT IOJyJeHHBIe YRJIOHEB! i, & 10 OCH afCIuce —
COOTBETCTRYOINHe SHAUEHHWs KO3(DAMHEHTa BOJONPOHHLEEMOCTH K, SHXapAT
NOJY9HI KpUBYI (pHC. 73), GJIE3KO NOAXOAANYID K THIY THIEPGOIBI ¢ GCCHM-
NITOTAMHA — OCSIMA EOODAMHAT M BEIPAMRAINYIOCS ypaBHEHHEM:

i
h=———. 48
0 15]/]9 ( )

IT0 BBIpAKERNe SHXADAT TpeJJjaraeT I8 BLIYHCIEHHA TOrO TPE/eNBHOrO
YKJIOHA, KOTODHIM MOSRET GBHITH [JONYIeH B YCTAHOBKAX IIOHUIKCHHS YPOBHA
TPYHTOBBEIX BOJI.

Iloxn %, caemyer MOHUMATDH TOT
HpaKTHIECKME  Tpemea  YRJIOHA
YPOBHA Y HApPYJEHOH TOBEPXHOCTH
KOJOAIa, KOTODRHIH «CO3HATCIALHO
U7 HECO3HATEJIbHO», KaK TOBOPHT
SHXapAT, YCTAHABIMBAETCS B IpaK-
TUKe TIOHWIKeHMs] YPOBHS TIDYHTO-
BEIX BOJ
Y ’ OJmaxo BIOJHE MOMKRHO OIRH-
No IaTh, YTO HA KaKo#-J1H00 yCTaHOB-

N Ke OyZeT HJIH yie OB Jorymnen
- = OONBLIEY YKJIOH, YeM IoJAydJaeTcs
00k — o ¢opmyme (48).
0001 0002 0003 00P4 0005 OODGur/cex CaM OSHXapAaT CYUTAET, YTO
Hoap nponuyaemocmu K IIpHBe/iIcHHEe WM SHAYCHHS 4,
Puc 73 (Ta01. 18) MOryT OHTH IPEBEIICHE
Ha, TIPAKTHEE

HanppMep §pH NOHHMReHMH YPOBHA TIPYHTOBHIX BOJ HIpH TOCTPOHEe
aMMHaIHOTO pesepByapa B l'asse ('epMaHpa) xaROBIH KOJIONED J1aBaJ BOJILI
B cpenueM 1,87 afcex ipyw H=2,6 X, h,=0,87 &, k=10,002 M&/cex, r=—0,06 X
(cM. J. Schultze, Grundwasserabsenkung in Th. w. Pr., msm 1924 r.,
cTp. 121). B TaroM ciaydae DOXydaercs:

2nrohok =2 - 8,14 - 0,06 - 0,87 - 0,002 = 0,00065;
P B 0,00187
°70,00065  0,00065
TOIia Kak IO (popMyJte (48):

[=]
(=]

YRAOH {)
tw H» 0 ooy N o b
My O O O O o oM

=
E

- N
o o

o~
.
o

= 2,86,

1
15y 0,002

OxasmiBaerca, 9ro B ['aane GBI momymeH yRJIOH %, IOYTH BIBOE GOJb-
IHHY, 9eM caefyer 00 YRa3aHHAD SHXADITA.
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/B, Ta0N. 18 HEIPaBHIBLHO YKa3aH CpedHHH OeOuT roaoiua B Ilnéuensee —
4,9 a/cex.

B HeHCTBHTENHHOCTH TaM TPHXOAMIOCH B CpPeJHEM HA OAMH KOJOHen ':

B I apyce 7,7 a/cex,

»IT » 12 »

HAna I apyca npm BHcOTe (HIBTPA ho=4 M, npu K=0,0014 m 1pm
o= 0,09 moxydJaercs:

P 0,0077 .
07" 2.3,14-4.0,09.0,0014

2.4,

Ilo 3mxapnTy:

1 1
' — ——— e = —
0 15 ]/0,0014 15 - 0,037

1,8,

T. €. B JeHCTBHTEIBHOCTH %, OBIIO B 1,5 pas3a foxblde, 9eM IOLy9aercd 1o ¢op-
Myne (48).

Hna I spyeca:
. . 0,012
0= 314-4.0,00.0,0014 %
3,74
T.¢. B —1—§-=2,1 pasa Goxbmie, 3eM ol fopMyae (48) SEXapATA.

U3 sTEX npHMepoB BHAHO, 9TO IpeJIOMKEHHAs] SHXapAToM ¢opMyia (48)
Jad OUpeHeNeHHs %, OCHOBAHHAA HA HeGOJNBHIOM YHCHAE CIYyYaWHHX H, HOBULH-
MOMY, He BIOJNHE JIOCTOBEDHHIX JAHHLIX, HE MOMKET paccMaTpuBarbcd Kax BIIOJHE
BCETJla UPHTOJHAA XA UPAKTHYECKHX pAcIeTOB YCTAHOBOE NOHHKEHHSA TPYHTO-
BHIX BOZ.

C npyro#i cropoHbl, BOSHHKAET COMHEHHE B TEOPEeTHISCKOM IPABHILHOCTH
dopMyanl (48), ecqim OPHHATH BO BHAMaHHWE, YTO BLIYHCJAEHHBIE IO Hed 9YHCIEH-
nble SHAYCHHA ¥, B HECKOJIbKO P23 NPEBHIAKT Te KPHTHYecKMe YKJOHH, TpH
OPEeBHINEHAR KOHMX HapyliaeTcsd JIHHeHHad BSaBHCHMOCTH MERAYy CKOpPOCTBI0 H
VRIOHOM, KaK HTO BHIHO H3 TabN. 19.

Memny TeM ANA ONpeledeBHA CKOPOCTH
Ta6xuna 19 DIPATOKA BOAHN E KOJOANY OSHXapAT NOIb-
3yeTcss BBIpasREHHEM:

Kpraruge-|[Ipenexns-
Roaﬁaunenr CRER REIA ] 1 V]T
BOJNONDPOHE- 9 —ki =k —_
2.6 MOCTH yRJIOH IO YRKJIOH 1O 'UO 0 — R
aeMoc Oedre |3mxapary| ™ 15Vk 15
k mjcex
m ()
T. €. HCXOOUT H3 3aKoH& JlapcH, W Ajia ompe-
0,00303 0,20 1,20 6 OelleHAsT «BaXBATHOH CHIOCOOHOCTH» KOJOHAILA
0,0009 0,56 2,20 4  nOpelmaraerT ypaBHEHHE:
0,000338 0,75 3,00 4
0,000.73 1,00 4,00 4 Vi

ITosroMy Kak (GopMynsa AAd ONpelleNeHWA OPefeNbHOE CKOPOCTH IDYHTO-
BOM BOJIBI y KOXoQua, Tak W (opMyna ANd ONpPeleNIeHAsS «3aXBaTHOH CIIOCOG-

1B.Kuepuae fic, HerycoTnenrnoe NoHAKeHEe YPOBHZ I'PYHTOBHX Bojx, 1933 r.
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HOCTH» HIH «IPOMSBOJHTENBHOCTH KOJIPANA He MOTYyT He BBISHIBATH COMAGHHUA
B OTHOIJCRHE TPHeMIEMOCTH HX JUIA HPaRTHISCKHX pPacdeToB BO BCARHX YCHO-
BHAX.

BrpoueM m caM SHXADAT TPH3HALT, ReJATSABHOCTE IPOBEPRH TPELIOMKEH-
HBIX UM GOpMyJ IpH TOMOINE HOBHIX W HOBHIX HAOMIOJeHHH IDH IIPOH3BOJH-
MBEIX TORHMEHHAX YPOBHS I'DYHTOBHIX BOIL.

OAHAaKO 332 HeHAMEeHMeM B HACTOMAINEe BpeMs BUOJHE HAJSHRHOTO CIIOCOOA
TEOPETHIECKOrY OHPEJeICHAA NPOH3BOJUTEILHOCTH ROMOMMEB, — ¢ ONHOM CTO-
POHBI, H CYHTAACH ¢ HEOGXONEMOCTHY OPHEHTHDOBOYHBIX TIpeABAPHATEIHHBIX
IOACIETOB — ¢ IPYTOi, NPHXOTUTCA TORA NPHHATH JJIS BTHX IIONCIETOB IIPH-
Onmusernnle GopMyanl SHXapATa, & HMERHO [IAA OUpeNedeRud IpeleJIbROMN

cropoctu .
VE ®
—_——— 0
v 15 )
B A OIpeAcHeHHs IPOM3BONHTEABHOCTH KOJIOANG'
V k
E==‘I§~d-y0T5—, (51)

I/ie Yo, — BHICOTA IORHIKEHHOr0 YPOBHS TPYHTOBOH BOJBI HAJ TOAOMBOR KO-
J0J1a Y CaMoif HAapy/RHOM OOKOBO# TIOBEPXHOCTH HOCJHEAHEero # d-— JTAaMeTp
KOXOALIA.

Mg BCero BBHIMIEHBIOREHAOT0 W B YaCTHOCTH W3 PACcCMOTPEHHS IOTHITOK
Hlynsme ® 3uxapAra COCTABHTH (DOPMYJIB ANS ONpeJeJeHRHS IPOH3BOJAHTEID-

:."ojg"—{:j“
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55 T
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% T T 1
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HOCTH KOJTOAEA MOKHQ C HECOMHEHHOCTHI) SARINYHTH, YTO CROPOCTH NPHTCKA-
HHA IPYHTOBOR BOABl K ROIOJHY (HEeHOCDCACTBEHHO Y er0 GOKOBOH ITOBEPXHOCTH)
Re MOJURAA OPEBHINATH KAKOTO-TO IS RBamJOre TPYHTS, 0CO00IO lIpelela, NpH
KOTOPOM MOTYT IOIYIHTHCA YpesSMEpROS COIDOTHBICHHE ROJOAHA, 3aCOPCHHE
oTBepcTHEN (HIBTPE W IPOHRRAHHE JACTHI IPYHTAa BHYTIPH KOFOALS.
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[IpEMeHHETh Ty HJH HHYK® K3 DasoGDaHHLIX BEIMe (PopMyan 1A ONpesere-
filg 3TOH NpeAeAbHONH CKOPOCTH H IPOHSBOAHTEILHOCTH ROJIOLUA MOKRO TOJIbKO
UpHA OPAEHTHAPOBOYHBIX HPEABaPHTEIBHBIX ITOACICTaX.

OxongaTedbHOS e YCTAHOBJIEHHE NIPEACTHLHOH MOIyCTHMOH CHKODOCTH H
OPOH3BOMHTEIHHOCTH MOMRHO IPOUM3BECTH TOJNbKO H3 OCHOBAHHH -PE3yJbTATOB
HALJTeRAIMAM 00pa30M TOCTABJCHHEIX IIPOO-

HAHIX OTKQUYCK B KasRIOM OTIEAbHOM clAydae pEna 20
lUPAMeHERHS TOHH/KEHHA YPOBHA IDYHTOBBIX
BOJI IlpeaearanIe cEOpPOCT GHABLTPARHE
BHTHCICHEbe TTo BopMyre (50) 3Hage- TOAH B Eodofem xo dopxye da-
HHS ¥, OPH DA3IHYHBIX 3HAYCHEAX K OT XapTa: v = -
0,0001 1o 0,01 IpEBeJeHE B Ta0K. 20 @ Ipel- 15
CTABIeHH TpaHIeCKH Ha pHC 74. -
k 'UO k Y9
§ 7. TOHNRERUE YPOBHA JPYHTOBHX Mfcex xxjcex || mjcex xMfcex

BOA BBJIW3HW OTEPHTHIX BOJOEMOB

A I X BO 0,000L | 0667 | 00016 | 2,58
Ilpr mORMMEHEHA YPOBHA T'PYHTOBHIX BOJ 00003 | 09¢ 0002 o

Ha YYRCTHAX, PACHONOMEHHBIX BOJUZH PeR, 00003 | 1153 | 0003 366
o3¢p H KAHAJOB, OPHXOJATCA CYATATHCA C 00004 | 1332 || 0,004 42
BJIAAHAEM DOCIACTHAX HA PesKHM YCTaHOBKH. 0,0005 1,485 §| 0,005 4,71

Ecom zome BOLHOIO PesepByapa HOKpe- 00006 1 1,632 -y 0,006 5,16

TO COPM IIOTHOTO M IDAKTAIECKH REIPORH-  O'ooct L1001 2007 | 2oe

TAeMoro Hja, To GIH30CTh TaKOIO pe3ePByapa 00009 | 2,000 | 0,009 6.33
MOSKET 0KA34Th H3CTPOAbKO HHYTOKHOS BJIHA- 0,001 2,105 0,01 6,67
HHe Ha yCTAHOBKY, YTO €r¢ MOMHO e IIPHHE-
MaTh B pacyer.

Ho B GOABIIEBECTBE CIydaeB SAUICHHE JOMRA OTEPHRITHIX BOAOSMOB OKA3HI-
BaeTCI HeJOCTATOYHRIM AJI TOTO, IT00Bl MOKHO OBLI0 HCKINIHTH BIAMAHHE 9TUX
BOJOEMOB HA, YCTAaHOBRY.

Iipesmnae geM mepedTH K PACcCMOTPEHHIO 3TOrO HamH(OJIee PEaJbHOrO IIOJOKe-
Npoguns AEA, O0paTHUMCA XK BBHIBO-

‘qBooépax Kos00€ey aaM Dopxreimepa s Te-
' OpeTHIECKOr0 CJaydas moJ-
’H'f\ HOTO OTCYTCTBHA 3aHICHHA

Leucmsum
Koro0eq

},' “~Boobpas yposens NOEA BOLOEMA.
S JlolrycTAM, 9TOG EKOXO-
s B JIell, PacCHoMOeH HA DAc-
ZIF_—— — CTOSIHHH @ OT 0TBeCHoro fe-
ymﬂenponuu, no o T — pera R?:Ha'ﬂa {puc. ;Z J?%’Hgﬂg
Gl UL L D o mg’lﬁoﬁﬁm ety
9 ——d— [IOBePXHOCTHE BOJOHENPOHH-
Cywa A 4 Kanan maeMoi IOAOIIBH BOAOHOC-
HOMO CHAOS—BBICOTa yPOBHA
X X IPYHTOBOH BOAEI OTEOCH-
Aevemgum (o '\~ Boobpax TeJbEO  ‘BOJOHEIPOHHEIAE
«o400eq \? xon00ey Moft momomBH paBRa H
q— Homyeram Zaxee, 9T0 Ea-
HaJ 3aCHINAR TARAM IRe
Naan IDYHTOM, H3 KaKOTO CHara-
Pre. 76 I0TCs ero 6epera, ¥ 970 CHM-

METPHYHO C ACHCTBUTENH-
HEIM KOJOAUEM JCTAHOBICH TAKHX e PasMEeDOB HOTMOMANINHE KOIOZEL. Ecmn
H3 JeHCTBATEJHHOrO RONOANS OTEAYHBAETCd B eJUHULIY BDeMEHH KOJHTIECTBO
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BOZEI ¢, & B BOOOpafRaeMbl# HAJHBAETCA B Ty K¢ CAHRMIy BpPEeMeHH TaR0e e
KOJIAYECTBO BOAEI — ¢, To mo PDopxreiimepy aBreHHEe IBHKCGHHSI IPYHTOBBIX BOX
GyZeT TO e, 9TO W IPH JIeHCTBHTENBHBIX YCJHOBHAX CYIIECTBOBAHHS OTKPHITOTO
BOZi0eMa. KEcam BBICOTY HOHHSKEHHOTO YDPOBHS B KaKo¥-THG0 TO9Ke A, OTCTOA-
e OT HeHCTBATEAHHOTO KOJOANS HA PACCTOAHHH 7, & OT BOOGPasKaeMoro —
Ha PACCTOSHEHA Zr, 0003HAYATH 9depes %, TO JBHIKEHWE IDYHTOBOX BOJH MOMKHO
BHIPA3HTH yDABHCHHEM:

Hﬂ_y2=ﬂik(lnx1—1n ro)"""r?q]"':(lnm——ln ro)v

I7e T, — pajayC KOJOALA.
HpeoGpa3oBaB TOCHEIHEE BBHIPAJREHHE, TIOLYIAM:

H2 3 = ;c%-c (In z, —1n x). (562)

BricoTa YpoBHS TPYHTOBOH BOME Y NOBEPXHOCTH HeHCTBHTENBHOIO KO-
noAna h, ompeAeSdTCA H3 ypaBHEHHS:

H?—h2 = ':EqE (In 2a—Inr,), (58

NONY92eMOT0 TIPH NOAETAHOBKE B ypaBHeHHe (52): ¥ =h,, 2, —2a ¥ T =1,

W3 mocaenmero ypaBHeHHs BHAHO, 97T0,96M MeHBIIE @, T. €. 9eM MeHee
RONONEN yAaJdeH or Oepera, TeM Gonpme h, T. €. TeM MeHbIIee TMORUKEHHE
ro3llaerca BOmMW3H Hero. Hao6opor, 9eM naJblile KOJOMeINl, OTCTOMT OT Oepera,
TeM OoJibIIee NOHHKEHHE IJOCTHUraercaA OROJO HEro.

Ecnm B3ATH TOURY, PacIloNOKeHHYH y caMOro Gepera KaHaJa, T. €. & ==1,,
TO M0 ypPaBHEHHIO (52) IOILYIHM:

yﬁzﬂﬂ—;r% « 0 m y= H.

CneloBaTebHO y CaMOLO ype3a BOJAH RHAKAKOTO NOHMKEHHsI He IOIY-

'"JALTCA. .
Ecmm paccrogmme KOIOANa QU Oepera @ =5 IO R — pagdgyc BIHABES
KOJOXNa TIPH OTCYTCTBHH BOJoOeMa, TO BMECTO ypaBHEHHS (53) HONYyYHTCA:

H3—h 9=7%-!k(h1R—lnr0).

JTO YPaBHEHHe CIIPABEJIABO H IPH OTCYTCTBHH BOZ0EMA. CaemoBaTeInHO
R
ecJid BOJOEM HAXOAWTCA HA PACCTOIHHH 4 == E' OT ROJI0ANa, TO HARAKOTO BJANA-

HAA BOAOEMa HA KOJXOJEN He NOMKHO OBITh.

IlycTh BMECTO OZHHOTYHOTO KOJOIIA HMEETCS TIPYIHa KOJOAIEB, PacCTOA-
HBSA KOTOPHIX OT J060# TOYKHM (B TIpeenax HX COBMECTHOIO BIUSHHEA) DaBHH
COOTBETCTBEHHO: &, Ty, Ts,..., &, & BOOCPARAEMEIC NOMIOMADIIHES KONOIL:
VAaJeHH OT TOM e TOYKH COOTBETCTBEHHO HA pacCTOAREI: Z,), &,,..., T .
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Tora aHAJOTHIHO MHOTOKOJIOAE3HBIM YCTaHOBRAM 0e3 BIHAHHA BOJOEMOB —
¢ OIHOM CTOPOHE!, H COOTBETCTBEHHO ypaBHEHHD® (52) AJad OAHHOTHOrO ROIOATA —
¢ JIPYIOH, OVIEM HMETH:

H2—y =§k[1nf/ x 2. . .2, —anxlxz...x”]v 4}

rie (= nq — ofIee KONTHISCTBO BOJALI, OTKAYMBAEMOH M3 BCEX ROJIOALCB
TPyNIbl BMecTe, IPAIeM H3 KAsKJOT0 KOMONNA OTKAYHBAETCA HOPOBHY.

Eciam rpynna KOJONIEB JOCTATOYHO yJAaJeHa OT Gepera BOLOEM&, TO C JO-
CTATOTHOH TOYHOCTHI MOJKHO INPHHATE: &, =1 ,—=¥,=...=&',=24, 11¢e
a — DACCTOAHHE IEHTpa TAKECTH OKDYHKEHHON KOJOANAME IIOMATH OT ypesa
BOJKI B BOZOEME.

Torza ypabHeHHe (54) Ipeolpasyercd B TaKoe:

1
H‘z——y2=fk [1n2a-—-;1n (229 ... 2, ] (65)

EcIm pacmomoKHTH BROAL Oepera asa TapaieAbHBRIX pa/a KOIOALEB
(prc. 76), TO pPACCTOAHHA TOUCRK NEPECETCHHA aeepit I 7 II pama ¢ upamoik

KHonodubt Koaoodunbt
padl pio i

Pexa 8rolProl
d Cywa

|

it _B
|
|

= —_;’,—1%:5:*:?—_2 !

-~ Bodomenporuy, nodowea =,

e finan
Z %

Pa3pe3 no A-B
Pre 76

A — B, npoxofsmeii yepe3 cepelHHEI 0G0MX DAKOB, PaBHBL /LI I pana @, I3
II panma @, mpmdaem @, > @. B TO e BPeMd IOPOH3BEACHUC (z, 2,... z,) Oyler
oEHAK0BO Iuisd cepefuEH kak I, Tak m 1l panma, ecim B 000X pANAX KOJIOZTLE
PACTIONOKEREl HA OJWHAKOBHIX BBAHMHBIX PACCTOSHHAX.

Torna nia cepefWHE! pAxa I OylleM HMETb:

ylgzﬂa_%[ln 2a; -—%ln (2,29 . . . x,,)]; ’ (D

nna cepefuEn papma II:
yngﬂz_%i [ In 2a, ——-——:; In(z,z, . . .a:,,)] . (1)

Ecom @3 KaARIOro KOJOAUA OyJNeT OTRAYMBATHCA OAHHAKOBOE KOMIHICCTBO-
BOJIEl ¥ KOJHIECTBA KOJOALER OOOHX DANOB OTHHAKROBEL, TO 0, =0..

Herpyduo BEIETh W3 CDABHEHHWS yDaBHCHHH () n (II), 90 TOTAL Y1 > Y.

CreloBaTeJbHO B IEHTDe TAKECTH HEPBOrO pAna MOCTAIAeTCA MeHbIIee
NOEAReHAe, 9eM B IeHTDe TIXKECTH BTOPOro pAna.

Yro6Ll B OGOHX DpAAaX [OCTHPHYTH OJHHAKOBOIC MOHMKEHHA, HAAO0 HIH
YBEIHYATb IPOH3BOJHTEIAHHOCTD KAZROT0 KOJOANA DA 1 mo cpaBEEHHI C CO-
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QTBETCTBEHEBIM ROJOAUeM pafa Il mnm KoJOANH paia 1 pacmonomETL TecHee,
geM Xonommsl paza II.

IlepeiineM pnajee K Hamboldee BEepOATHOMY B NPAKTHEKE CAYJIal0 HEMOJHOLO
BAWJIEHAS JIOXA BOROEMA.

IIpeAmONOKAM, UTO HAM H3BECTHHl TOJIIHHA 3aHIAOINET0 CI0A — S,
{puc. 77) ¥ ROdPHIHEAT BOZOTPORHNAEMOCTH €10 — k;, FEcam MBlcrenno 3a-
MEHHTEH 9TOT SaHISOINAN CJIoH TeM TPYHTOM, B KOTOPOM YCTaHOBJIEHBI KOJOIIIHI

k
¥ OPORENAEMOCTH KOTOPOTO PaBHA K, TO TOMMEHA 3aMEHADIEr0 CIOA §= S17-
1

CretoBaTebHO BOOOPASRAEMBIN HOTMOIMIAIOINHHA ROIONEN[ MNOLREH Haxo-
JUTECA OT HOBOro BOOGpAKAEMOI0 ypes3a BOJABI H& pACCTOAHHH (G + S —S,).
COOTBeTCTBEHHO ypaBHeEHIO (53) TOTHA LHOIyIHM:

h02=ﬂ2--£’-c-[]n2(a +s—s;)—Inry]

IR

s ky

tvae h, — BBICOTA YDOBHS TPYHTOBON BOABI y HAPYRHOH GOROBOH TIOBePXHOCTH
£.0704HA.

h02=H9——-%c{lnglakl'_l_sl(k_k‘)]__ lnro}, (56)

Boobpascaemeotii Jelicmsumenvii Kenooed,
noznow,am.Konadet
i %
7
e 4?‘ A ,//
Pernt A, A I Cyma
i Vpoa [abovw Ypoa 77 7 RAEONING IP-4P-50
B e o B T re—————
H= ————||{tepere ———F 7 xd" oo
T I s
I N F_#_:_ge/%éf&‘ nafevad ZYpee 600
o s —— .-...l i g % IL/ _a o ..,,..—__.w_'_...“?:_:“-_
H- T ars-s "_""%../’fa ] = s
L} y/j;/:/% :..::5.?:- " _0 ..:I: ——
T R = iy Henpoxuy,
V74 ///7//7///////////{{‘/8//{_‘_//?///»’/// :/_’i/ nodowsa
5 o
Puc %

YpapaeHre (56), KaK H OpeRuIAymiae (52)>—(55), HMeeT TOIbKO Teope-
THIECROC 3HAYCHHEE, TAE KAaK B NEeHCTBHTENHHOCTH YCTAHOBHTH TOMHIHHY 8&HIIO-
AMET0 CIO0A S; H el0 BONONPOHHIAEMOCTH K, IDe3BHIYARHO 3aTPYyXHHTEIHHO.

ToXbRO OpH HOMOINH LPO6HOH OTRAYRE HA MeCTe MOWRHO (olee HIH MeRee
HaJEHKHO YCTAHOBHTDL BIAMAHHE OTKPHITOrC BOJoeMa Ha OyAymiyl TOHHSHTEIHb-
HYD YCTaHOBKY.

§ 8. BINIHHE JOXBAH

O6519BBIe JOMIH ¢ HEGONBINHM ROJIAISCTBOM BHHAJAONIHEX H IPOCAdH-
BAOIMUXCA B IPYHT B ¢AHHUNY BPeMEHH OCAJKOB He MOLYT OKa3aTh ©OCO0OTo
BIMAHES H3 DeRHAM YCTAHOBKM HOHHREHHA. OTO BIHARAE MOMKET BHPASHATHCA
B DaBHOMEDHOM II0 BCEH IMOMALH OCYyIaeMOro y4acTKa HOAbeMe YPOBHA IPYRH-
TOBEIX BOJ, Ha HE3HAYHTENbHYK BHICOTY H B HECROJbRO YCHICHHOM IIPHTOKS
BOAH K KoxoZmaM. J[lng JHKBHAAIEH STOTO MONLEMA YPOBHS NOCTATOYHO Oy/eT
BPEMEHAO YCHIHTH BOAOOTIHB, YT0 IPH OOASATEABHOM HJIA BCAROH YCTAHOBKH
‘pesepse BONOLOXDEMHHBX CPEJCTB He BHI30BET 00OOHIX 3aTDyHHCHHH.

Ilo muerno Iynpme ropaspgo BamHee CHIBHEIE IHBHH C KOJHIECTBOM
“OCAAKOB, NPEBHITAIIUM B JeCATKM W COTHH Da3 TAROBOS OOLIIEHX JORIeH.
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1llynpoe cymTaeT, ITO TPH TAKHX JHBHAX K KOJOIUAM IIPHTEKAIT OGOJbIIHE
MacCHl BOJBI, KOTODble B3JBIMAIOT KaK Obl BOJHEI I'pYHTOBOH BOABI Hepel KO-
JOANAaMH; YRJOH YPOBHsI BOJIH3H KOJOAUeB TOIJAa CTAHOBHTCA 3HAYHTEJHHO
Kpyde OOBITHOIO, & CleJ0BaTeJbHO 3HAYHUTENBHO BO3PACTal0T H CKOPOCTH M KO-
TW9ECTEO NPHTEKAWIell K KOJo/IiaM BoAbl. B TaKkoM caydae, €ClHH KOJOXIIBY
10 aAWBHA padoTalT ¢ DOJTHON TIPOH3BOJSUTENBROCTHIO, YCTAHOBKA HE B COCTOS-
HUH OyJeT CIOPaBUTHCA € YCHJIEHHBLIM IIPUTOKOM BOJBI, W YPOBCHD I'DYHTOBHIX
804 HaYHeT NOABIMATHCS ILIOAO0HO TOMY, KaK OH CTaJd Obl NOAEIMATHCA LOpH
HCKYCCTBEHHOM HACBHIIUIEHHH I'pYHTa BOJOK OpPH IIOMON[H IOTAOIIAIINHUX KO-
TOIUEB.

Ilpr TakoM ABICHEA He HCKIOUEHa OIACHOCTH IOBDERICHUA OTKDBITOIG
RKOTI0BAHA H HAYATOr0 LMOCTPOMKOH COODYHeHHS, TaKk KAK CJIeICTBHEM HOILEMa
YPOBHA IPYHTOBBIX BOA OyZeT HAIIOJHeHUe KOTJIOBaHA BOJOIL.

Ilo gameMy MHeHHI) HOJOMEHME, B KOTOPOM OKa3alJach 6L YCTAHOBRA BO
BpeMdA JUBHA, MOMKeT OBITh ONACHBIM TOJABKO B TOM CJayYae, eClIM BCS Macca
JUBHeBOH BoJBI, BHIDAJAIOIICH HA TIOBEPXHOCTh YYACTKa, OBICTPO NIPOHMEAET
B IPYRT H OBICTPO JOCTHIAeT IIOBeDXHOCTH MOHMKeHHOIO YPOBHSI I'PYHTOBBEIX BOZ.
Herm BHIIABUIAS B BHWAe JUBHS BOJla CKAILTHBAETCSA HA IOBEePXHOCTH YJACTRA
B BWIe CJ0osA OOJBHION BBICOTHI, TO MOKHO OEMIATh O0llee HJIM MeHee S3HAYHM-
TRJIBHOR CKODOCTM TpocauMBaHHUsA ee B IPYRT. OOHAKO Taxoe CKOIJICHHE BOIDI
BN3MOYRHO TOJNBKO TaM, I'lle JJHBHeBHle BOJLI CTeKalT ¢ OKPY/RAIOIMUX CTPOUTENb-
[ILIfi y4aCTOK BO3BBIHIEHHOCTeH M OpPH JTOM IIOBEPXHOCTHHIA eCTeCTBeHHBIH OT-
BOJ BOJABI ¢ y4YaCTEa He o0eclledeH.

B Tak¥x ciyuasax caelyerT PacCYUTHIBATH YCTAHOBKY Ea GOJBIIMH JeGHT,
a KpoMe TOr0 HAI0 OKpYyX&arh yJacTOK HATODHRBIMH KaHABAMH, 06eClIc9MBal0-
IIUMY OLICTPBIH OTBOJ, JYMBHEBHIX BOT.

Ilcaim yJacToR BHoaHe ofecliedeH €CTeCTBeHHBLIM HJIM HMCKYCCTBEHHBIM CTO-
EOM BOA, TO 00pa30BaH¥e 3HAYMTEJLHOTO CJ0A BOAB HA TOREPXHOCTH 3&MJIII
He MOXeT HMETH MecTa, CleloBaTelbHO H CKOPOCTD NMpOCAYMBAHHUSA BOJH! B I'DYHT
¥ IPHTOR ee K KoiaoamaM He MOrYT ObITh CTOXB OOJBIIMME, YTOOBI CO3-
flaTb VIpo3y KaTacTPo(PHUECKOr0 YBelHMeHHMsS IIPUTOKA TIDYHTOBOH  ROJADLI
B RKOTJOBaH.

['opasno omacmee HANONEEHWe KOTJI0BAHA IIOBePXHOCTHBIM IIyTeM, T. e.
HamoJdHeH¥e ero Ho&TeBoM BOJOM, BHINAMAIOMIEH HEIIOCPEACTBeHHO Ha IINIOMAJb
KOTIOBaHa ¥ CTeKalIe# ¢ ORpymabome#t MectmocTH. Ho »ta omacHocTs He
HCRJIKNYEHA NPH paboTaX ¥ B CYXUX IPYHTAX W C He MOXKHO GOpDOTBCS TOMBRO
IpH TOMOINM IMOBePXHOCTHOTO OTBOJA BOMEL.

g ydJeta BIMAHHAA OGBIYHHEIX JomIed ¢ HeGONbUIMM KOJAYeCTBOM 0Ca -
ko lllyaepiie mpenmosgma (OpPMyJssl, BHIpAsKAOUHEe BeJWIHMHY palluyca [Teit-
CTBHSI OJAHOYHOIO KOJOAIA H TIyOHHBI AOCTHraeMOTo IOHHKEHHsS YPOBHA y Ha-
pysEoi OGokOBOM mmoBepxHOCTH KoJoAna. Ho 5To BIMsHHe ORa3BIBaeTCA Ha-
CTOJABKO He3HAYMTEJIHHBIM, 9TO I[IPAKTHIECKAsI IeHHOCTL TAKOTO yYeTd NHOYTH
HCYE3a.eT.

['opaszo BaskHee NpPaBRIbHOE ONpeledeHHe BRICOTHl HeIOHUKEHBOIO
ypoBHA. Heau HanmpuMMep YpoBeHB TIPYHTOBBIX BOL OBLI H3MePeH II0CHe
IPONOJEUTENBHOIO 3aCYULIMBOrO LHepHoda, a YCTaHOBKa [OJURHA OydeT pa-
60oTaTh B TEPHO YCUJIeHHOI0O H [JIHTCJALHOrO BbiIaleHuss arMOcepHEIX 0CAJi-
KOB, TO pacdcT YCTAHOBKM II0 H3MeDCHIOMY YPOBHIO MOMKeT OKasaTbcd HeOpa-
PHIBIBIM.

IToaToMy CleldyeT H3MepATH IIOJOMeHMe YPOBHS TIpPYHTOBHIX BoJ TOria,
toTa STO HOJOMKEeHHe SABIAETCA HAWBLICHIMM HIH OJIM3KMM K TaKOBOMY.

CymecTBeHEBIM CpeJCTBOM IIPOTHB BpeJHOTO BJIHAHHSA HORAeH caelyer
OPHA3RATh HAJMYHe HAJJeiRaMler0o KOJMHYeCTBa, 3aIACHBIX KOJOAIEB H BOJOIO/bH-
€MHEIX CpellCTE, a TakiKe ofecmedyeHNe YJacTEa palboT HaLTeRan[EMH YCTPOH-
¢TBaMA IiA OBICTPOro IOBEPXHOCTHOIO OTBOAA JWBHEBBIX BOI.
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§ 9. IOHUZEEH E YPOBHA I'PYHTOBHIX BOJ, IPHU CI0AX PASJINYHOR
BOJONPOHNHAEMOCTH

JJIst TIOHHMAeHds YPOBHA BOABI B IDYHTe, COCTOSAINEM H3 HeCKOJBEHX CI0EB
pasiamdHoit nponmmaeMoctd, Illynpme BEIBea (OPMYJNEI, CBOASAIIHeCA B KOHCTHOM
cyeTe K TOMY, 9TO MOIIHOCTH BCeX CJ0eB 3aMeHEeHELl DKBHBAJIeHTHHIMH MOIIHO-
CTSIMH OJHOIC OCHOBHOIO CJOSI.

Ilyctp HMeercda 1Ba CIOS: BEPXHHM — MOIHOCTBIO h B ¢ UPOHHAIAEMO-
ctbl0 Kk, HHAKHHIA — MOII-
HOCTBI0O h, B ¢ TpOHHIaE-
MocTeio k, (pmc. 78).

Feau saMeHHTH HAK-

t_’g HAM CJOoH SKBHBAJCHTHHM
, ‘ — eMy cJoeM ¢ TpOHHIAe-
:“—_*a':':““‘—_'hi—}é‘f:;'_ vt S & MOCTHIO K, T0 MOI[HOCTH HHIR-
et | s e T HEr0 CI0A BLIPA3HTCA:
L AL LLL
“x— p hy' =h, “I%‘
Prc. 78 O6o3Ea9uB  IpHBeJeH-

) HYI0 BBICOTY BOJhKl HEIOHH-
KeHHOTo ypoBHSA h + I’y wepes H’, mpemen NeHcTBHA KOMOAIA qepes R M mpu-
Be/IeHHYI0 BBICOTY IOHHKEHHOIO YDOBHSA depes ¥’, NMOAYIHM:

" — (g3 — L 1n B
(y)2=H) TTkln poal (a)
r k‘l 4 kl
Ho Tax Rak ¥ -—y—}-th u H =h-th, = »T0 YD2aBHEHHE (a) MOXHO ITE-
penucaTe Tak:
ki \2 ky \2 q R
(%”’17:) —(h+h17) e ®)

SaMeHAA h Benmamupolr H —h,, Ie H — nelicTBATeNbHAA 00IMAA BHICOTA
clI0s1 BOAHM H R, — HeHCTBATENbHAS MOIMHOCTD HHAMKHETO CJO0S, TOXYIAM:

£, \9 k. \2 R
(y-l—hr-kl') =(H—h1+h1Tl) —&2751117’
HJIH
k / k \?2 R

Ecam BLICOTY ypOBHS CYHTATH IOIPeKHEMY OT IOHOIIBHEI KOJOANA, TO IIO-
creAHEee ypaBHEHHE BHIDA3HTCSA TakK:

r__ ky \2 q R 58
CooTBeTCTBERHEO ANA I'DYHOIORON YCTAHOBRH GyAeT:
k, ng R

y= —h

= (59)

n ?
V x1x2 .. cx“

o \2
1% + (H—h1+h1"kL) _ﬁkln

140



AR

2
Y = (H—h1+h1%) ™ 2

7k n ’
]/:r:lx2 ...,
rae 7 — 9HUCIC KOJOJUES.
BrinlenpABefieHARle YpaBHEHHS HEYZOOHH TeM, ¥T0 B HHX AeHCTBHTEIH-
Hasd BHICOTA HEUOHHKEHHOIO YpoBHS H saMeHsteTca (HUKTHBHOH BelIHIHHOH

(60)

k
(H—h, +h, . f ), 9TC MOMReT LPHBECTH K PALY saTpyQHeHHM LA pacdeTe.

IloaToMy ynobmee OBIIO OBl HOJTH30BATHCH IPH pacdeTe He IpHBEJeHHOH
BEICOTOM, & IPHBEACHHBIM KOR(HIOHEHTOM BOIOIPOHHIAeMOCTH, COXpaHAd JeH-
CTBHTEAbHYIO OOILYXI BLICOTY BCEeH BOJOHOCHOH TOJIIM.

B ¢opmynax (57)—(60) IeHUCTBETENHHAS BOXONPOHANAEMOCTh K, HAR-
HEro cjosl 3aMeHeHa (QDHKTHBHOU AJS HEre BOHOIPOHHIAEMOCTHIO K, HO LIIDH HTOM
HelCTBHTENLHAS MOITHOCTD A, HUMRHETO CJOS 3aMeHeHa (DHKTHBHOM MOIMHOCTHIO
h’,, OLpedeNsieMOM H3 YPaBHEHHS:

W.k=hk,.

Ha TOM :Re OCHOBAHHH BO3MOMKHO OOMIYID AJA Bcell TOJNIMH OGOHX CJOEB
{)HKTHBHY10 BOAOIDOHHNZEMOCTDL k 3aMeHHUTH Jpyro#l ((HUKTHBHOH fe) 0OIIel BO-
JormpountiaeMoctblo K, ups RoTopo#t ¢mrrmBHas o6maa MommuocTs (H — b, +

+ h,-}) saMenumach OH OeHCTBHTEJIbHOH 00mMed MOmMHOCTBIO H, T. e. CYHTATEH:

(H—h1+ hl%)Ic:HK,

OTKY A4
__Hl’c—-—hlk-}-hlkl__hk—}—hJs1 (61)
o T h~-hy )
TaxmM 06pasoM K eCThb OOIIAN B3BelI€HHLIM KO3(PHI[HCHT BOJOLPONHIAE-
MOCTH TOJNIIH BOJOHOCHOIO TpyHTA OOmel MommHOCThI H, cocrodmeid B Jei-
CTBHTEJIHLHOCTH M3 ABYX CJI0eB PasIMdHONH UPOHHIAEMOCTH.

IlppMerssT K 9ToH TOMINEe YPaBHEHHA I OAHOPOLHOTO CJIOS MOIIHOCTRIO
H n ¢ Kob(hAMHEEHTOM BOAOUpOHUIaeMocTd K, IoIydInM:

y=]/H‘3-—-_-r%,ln—§, (62)

rie H B y #3MepanTcsa OT AeUCTBHTEIBHON BOAOHETDOHHIAEMOH IIOAOMIBH HJIH
0T JHA KOJ0Jma.
CooTBeTCTBeHHO OJIS TDPYIIIOBOM YCTAHOBKH:

K

Y= 2 — ::-%.111 oy B ’
]/—xlxg ..o,

Ilo amamorum c ciIyJaeM ABYX CJI0eB Pas3lIAYHOd NPOHANAEMOCTH MOFKHO
OUPEALIATh B3BeNIeHHHU KOSCQUIMEHT BOAOUPOHHNaeMocTH K Beelt TOMIEH, cO-
CTOSMeH M3 HECKOJLEHX CJI0EB, 10 YPABHEHH:

P e 8
b
bt hof .. TR,
eCl® hy, hy,..., h,— NEeHCTBHTEJNHHHEE MOUIHOCTH OTHSJIBHHX CJ0EB M
ky, ko ...,k,—COOTBETCTBEHHO [eHCTBHTEIALHEE KO3QHUIUEHTH BOXOIPO-

HHITaEMOCTH TeX K€ CJOEeBR.

(63)

(64)
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Opu hy=h,=...=h ,— B3BeleHHB! K03(HIHEAT TPOHAIAEMOCTH BCelt

TOJITH:
K=k1 —}-kg—]-n. ok, ’ (65)

T. €. PaBeH CpelHEeMY apH(METHYeCKOMY H3 KO09(DHIHEHTOB BOZOIPOHHHIEMOCTH
BCeX CJ0eB TOJIIH.

BBHIy CIOKHOCTH ABIEHHS NBHKEHAA BOAH TDH HEOTHODOSHKX (CAO0H-
CTHIX) IDYHTaX BBIBOJ AQHAJHTHYIESCKOTO BBIDAJKeHUS 6€3 CYIMECTBEHHBIX OIY-
MeHAY ¥ YIPOImeHAH NPeACTABIAETCS BECHMa 3aTpPYLHHETENbHBIM. [loaToMy
B clydae CYIeCTBOBAHHS DesKHX H3MEHeHHH TIPaHyJIOMETPHYECKOrc COCTABAR
Pa3IHIHEIX CJI0EB CAMBIN IENecCO0pasHHIM HyTeM S TOJNY9eHHS HCXOXHBIX
JAHHHX K pacdery HRCIVIOATAIHOHHOM YCTAHOBKH SBAAKNTCA IIPOCGHHE IOHHEE-
HES, KOTOpble HOMEHEB!I OBITh HCUOJHEHB! ¢ HAMOONbINel TINATeJHbHOCTHD.

§ 10. BIMAHNE ECTECTBEHHOT0 YRJIOHA HOBEPXHOCTH I'PYHTOBHEIX BOX

Brime paccMaTpEBasach TEOPHSA OOHHOYHOTO KOIOANA K MHOTOKOIOIE3HOMN
VCTaHOBKH B IIPeANIOJORESHAH, ITO €CTECTBeHHLIM HeNOHHKEHHBIH yPOBeHb I'DYH-
TOBBIX BOJ IPeACTABJIAECT TFOPDH3OHTAJBHYK NIOCKOCTh H CGASAOBATEILHO KO HI-
YaJga JAeUCTBHA KOJOAHA I'DYHTOB2A BOJA HAXOAHTCH B COCTOSHHH IIOKOSI.

Hdadiee ClefyeT pacCMOTPETh JACTO BCTPEYAKINHICA B NPEKTHEKE IOHHKE-
HUS CcIydafl IIOTQKA I'DYHTOBHIX BOJ, IOpHUIeM O6Jarofaps eCTeCTBEHHOMY JBHIKE-
HHX BOJAN HEUOHHAKEHHHIH YPOBEHb €¢ IpelCTaBideT HAKJIOHHYID TOBEPXHOCTb.

pyumow}é 8od

posens |
T

e (X
- F

Hemfm”e”uuﬁ Y

|

o r cxals
H ax A0RHEL neaponuyae Ml

Purc. 79

A. Tem u Jlorep cumTaay, 9ro JiAs OLHHOYHOIO ROJOANA ecTeCTBeHHBIH
YRJIOH YPOBHS TPYHTOBHIX BOIL He OKA3bIB3eT CYUIECTBEHHOIO BIHAHHA HH HA
Ae6HT KOJOANE, HE Ha NNIyOHHY NOHHMREHHA YPOBHA BOJAHW B HeM. Hupmie#ic He
Bo3pakad A. TEmy H Jlorepy, HO yRas3HIBaA, IT0 IPH HAKJIOHHOM HeIOHHREHHOM
YpOBHE BODOHKA IOHHMKCHHS HMeeT HHy (QoOpMy, 9eM UDH IOHHKCHHHE B CTOS-
Jeldl IPYHTOBOM BoXe. Ecnaw IpoBecTH BEPTHRAJbHOS codeHHe deped OCh RKOIOANA
110 HANPABJIeHHI0 JBAMKERAA IOTOKY, (pHC. 79), TO KPHBAS NOHAECHHOTO YPOBHA 4
B HAODABJCHHYM BBEpX N0 TEUEHHI0 OT OCH KOJOANa DACHOIAraeTcs BHIOIe, deM
KpDHBas B TOro e KOJOAIA NDH TOM Ke JeGHTe, HO IPH CTOAYCH TPYHTOBOH
BoZe. B BeprmkaibHOM ceYeHHE 9epes 0Ch KOMOANA TI0 HAIPABIEHUIO, NepreH-
JTURYISIPHOMY K HAIPaBICHHIO IOTOKa, 006 BOPOHKH (IIPH HOTOKE H IDH CTOAYCH
IDYHTOBO# BOZAE) COBIATAIOT.

Ha sroM ocHoBaHmm HKEpmiefic cauTag, 9TO a3 DOCTPOEHHA BOPOHRH II0-
HEIEHHA, C03/[aBReMOH OJHHOTHO JGHCTBYON{HM KOJOANEM B IOTOKe, ChefyeT
HOETYIATh TaK: CHAYAJAA BRITHCAHTH BHCOTH YPOBHA ¥ BOPOHKH, CYHTaA IOHH-
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deHEBIM yPOBeHbL H IIOBEPXHOCTH BOLOYIOpa TOPH3OHTAJLHBEIMH, 2 3aTeM 3Ha-
“eHHS ¥ OTJIORUTE BBepX OT IJIOCKOCTH, HpOXOJAlield deped HOZOIIBY KOJOAIA.
¥ apaJielbHOli HAKJOHHOW IIOBEDXHOCTH HEIOHMMREHHOr0 YpOBEA. Takmm
06pasoM IIOJYJaeTCa BODOHKA IIOHHReHHS, BEePTHKAJLHOe CeUYeHHe KOTOpOH
B HAIPaBJICHAH IOTOKA, IIpeAcTaBiadeT KpuBYD A (puc. 79). lIpm BHIYMCICHHH
BeNMYNHEEl ¥ PACCTOSIHHe N3@HHOR TOYKH OT IEHTpA KOJOAUA CaelyeT H3MEPATEH
10 HAKJOHHOH IJOCKOCTH BOLOYIODA.

Kupmaeiic pacnpocTpaHsa TaKOH $Re CII0CO0 HOCTPOCHHS BODOHRM IIOHH-
MEHHS ¥ Ha MHOICKOJIOJe3HYI) YCTAHOBRY; €CIH BCe KOJOAUBI yCTAHOBEH HMEKT
OOWHAKOBY IMyOHHY OTHOCHTENbHO HEeIOHH/KEHHOI0 HAKJIOHHOIO YDOBHS IDYEH-
TOBBEIX BOJ, TO 33 ILIOCKOCTh BOLOYIOpa IPHHEHMAETCS IIOCKOCTL, HPOBeJIeHHA:R
qgepe3 TOMOIBLI KOJOAIEB; 1A HAXOEIe-

UHEA a6COJITHOR BBICOTHL YPOBHA BOMIHI §§§
B JO60H TOYKE IIONA TOHHKEHHS ciaelyeT ‘;é%&: E_gm
BHIYHCIHTL BBICOTY y IO QopMylie MHOIO- — gz & §a3
KONOAEC3HON YCTAMOBEM B crosdedl Boae, <93

2 3aTeM IMOJYYeHHYI0 BEIHYUHY ¥ OTJIO-
FATHh BBepX OT HAKJIOHHON IIJIOCKOCTH, IIPO-
XoIAmes depe3 UOJOMBH KoJoaumeB. Jlas
BEIYHCHEHHAS BLICOTH y 10 (opmymae (23)
33 BeAuWyHHy H IpHEHMAaeTcS BEPTHRAJb-
HOE pacCCTOSIHHEe MeRJy ABYyMS Iapajieib-
HBIMA HAKJOHHBIMH IIJIOCKOCTAMH: HeloHH-
FREHHOr0 ypOBHA M Bogoynopa. M3 pue. 79
BHJHO, 4TO BLICOTa IOHHMKGHHOTO YPOBHA
y OOKOBOH I[OBepXHOCTH Koaodua h, OIH-
HaKOBa RaK ¢ BEPXOBOM CTOPOHBI, TAK H
c! Hp3oBolt. XOTA Ha CaMOM JleJe TipH
OJHODOJHOM TPYHTe YpOBeHb C BePXOBOM
CTOPOHLI JOJReH ObITE Bbillle, 9eM G HHB0-
BOH, HO UpaKTHICCKH pasHUUa ObIBALT TaK
MaJaa, 9TO el0 MORHO IpeHeOpedb.

Hlynaeme B cBoeit kHHre «Die Grund-
wasserabsenkung» 1924 r. crejaix Io-
OHTKY BHPasETh AHAJATHIECKH BIHAHHE Pac. 80
€CTeCTBEHHOI0 YKJIOHZ YPOBHA IDYHTOBHIX
BOA Ha DpeKHM OJUHOYHOrC KOJOAHA H  MHOTOKOJOJE3HOH  YCTAHOBKH.

Cragamna Hlynbue pasoGpad caydall OIMHOWHOTO EOJOAma (pHC. 80).

Hoxoono Kupmieiicy oH B3l A08 OPOCTOTH CIydail, KOTAa HaKJIOHHAS
MOBEPXHOCTh BOABI IapalilielbHa IMOBEPXHOCTH IOACTHIAIONIETO HEIPOHHIIAEMOIo:
CI0A. YKJOH eCTecTBeHHON IIOBEPXHOCTH BOAH 0603HAYEH tiepe3 .J; BHCOTa IO
BOIGI, U3MEPeHHAA [0 BepTHKAJIH, 0603HaYeHa depe3 H; BHICOTA IOHHKEHHOIG
YPOBHA BOADBI ¥ HAPYEHOU OOKOBOM IOBEPXHOCTH KOJOMIA (J1A4 IPOCTOTHI IPH-
HITasI ONHHAKOBOK CO BCeX CTOPOH) 0603HAYeHA depes ¥o. B IIaHe IyHKTHD-
HOHA BaMEHYTOH JuHHel 0003HaQ9EHa I'DAHHIE BIUAHUA KOJOAINA HA €CTECTBEH-
HBIH ypOBeHD, & TOYKa, K 0003HAUYaeT HMeHTp KoJoama. Hepes TOYKY K IIpOBeleHBI
JBe B3aHMHO TlePelleHAUKYIAPHEIe OCH, H3 KOoHX ochb X — X HallpaBleHa IIO Ia-
AEHHI0 €CTeCTBCHHOI0 YPOBHA H BoJAoyImopa. PaccMarpuBaeTca HEKOTOpasd
TOUKA A Ha DACCTOSEHH r or Toukm K, upmieM ay4d AK cocTaBiser ¢ OChIo
X —X yrom ¢; depe3 y 00603Ha4YeHA BHICOTA IOHHEKEHHOIO VPOBHS HAJ, ILIO-
CKOCTBIO BOJoyuopa B Todke A; td a =1 -— yKJI0H IIOBEPXHOCTH IIOTOKA.

Hlyneme cumTad, 9T0 BHICOTA YPOBHS B TOUKe A JONMEHA YIOBJIETBODATDH
JBYM YaCTHBHIM JH(epeHmHAJbHBIM YPaBHEHHIM:
W __

dx 2

(a)
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oy

Pemasa »tm ypasmeHus cosMectno, HIyasme nomywm:

yd = Inr+ 2HTr cosg +-C. (©)

Ecr® BMecTo y IO/ACTABUTH BBICOTY YPOBHA Y HADYHHOE IIOBePXHOCTH
ROJIOANA Y,, TO YPABHEeHHe (C) HEPEIIHIIETCA TakK:

Yo = ;__qk In o+ 2HIr, cos e -+ C, @)

e 7, — pajuyc wroxoaua. OupeneauB C u3 ypasHenus (d) ¥ IIOACTABHB ero
Bhipasenne B ypasHeHme (c), [lyapme mONMy4umsa ypasHeHHe JUEHH ICIpecCHH
VIS II000T0 BePTHKAJIBLHOIO CeYeHMs IIOTOKA!

;;/2——3402-:;'55,E (nr—Inry) -+ 2HI (r — ry) cos . (e)
lpy © =90° uam 270° ypaBHeHHe () Impco6pPas3OBEIBACTCA B TaKoe:
y2—y? =—-(lnr—Inry), )

OTKY/(@ BHIHO, YTO B CeYeHHH, IepIIEHJHKYJIADHOM K HalpPaBIeHHK IOTOKA,
JUHHAS JeNpecCHA HAMEeT TaKyl e (DOpMY, KaK B JOGOM CEeUeHHH IPH CTOAYEH
rpynToBoit Bome. lloaTOMy ang 9TOro cedeHWs CIIPaBeANHBBI BCe BBIBOIBI, KOTO-
pRle ObIIH cHedaHBl AI8 croddeit Boabl. CmeaoBatenbHo ecam R — Ipefen
IeHCTBAA KOJOAUA B IIONEPEYHOM CEeYeHHH IIOTOKA, TO BHICOTA, YPOBHA TIPYHTO-
BOH BOJbI HEIOCDPEeJCTBEHHO Y HADY/REOH IIOBEPXHOCTH KOIOMIA ¥, JOIMHA YIO-
RIETBOPATH yPABHEHHI:

e __ye 9 I
A2 —yo? =g ln - (®)
Ecar rarmM-am00 cliocoGoM Gy/eT OIpelleleH0 3HaYeHHe BeJWYHHBI R, TO
A3 ypaBHEHHd (g) OINpENeJHTCA M 2HAYCHUE BEIHYMHEB! Y,; 3HAA Y, MORHO
OIpeleNUTh Upexea AedcTsus R , B JI000M BepTHKAJIbHOM CeYeHHH IOTOKA.
B camoM neie, ypaBHEHUe (€) CIpaBeJNIHBO JNA JNIOGOH TOYKM B IIpeleJax IJjo-
AR BAMAHUA KOJOALR, BRJINYAA U Te TOYKH, KOTODble PAaCIOJIOKEeHbl HA TI'pa-
HHUIE MeKAY NOHMKEHHBIM H HEIOHHYRCHHBIM YDOBHeM TDYHTOBOH BOJEBL, T. €.
BMepIgHe BbICOTY YpoBHS H W HaxoAdmuecd HQ paCCTOAHHU R, OT IEHTPA
KOOI,
Jlist 9THEX TOYeRK ypaBHeHHe (€) IpHMeT CIeRyIOIHH BHI:

Hﬂ—yog—-:;_%c(ln R,—Inry)-+2HI (R, —r,) cOS o. (66)

Tlast BRIpASREHHA JIWHHH JelPeCCHUM B BEPTHHKAJILHOM CeYeHUM BIOJIL OCH
IOTOKa BBEDX 110 TeUeHHI, T. e. Al v = 0°, IOTyIHM yDaBHEHHE:

H2 — y 2 = ;3% (In R, —In ry) + 2HI (B, — ry); (662)

O TOro Me Ce4eHHA, HO BHH3 IO TEHEHHIO:

H2—y 2= %(m R, —Inry)—2HI(R,—r,). (66h)
n
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U3 ypaBuenmii (66a) m (66b) HeTpyaHO BHIETH, ITO IPEJeN JeHCTBHA KO-
MOAmA BBepX IO Te9eHHIO MOTOKa K, MeHBbIIe, YeM BHH3 II0 TedeHHl I,

K mocrexnemy BHBoxy B 06mux deprax npmmea H OMperep, RKOTOPHHR
MCXOMMI H3 OBOEH TEODHH IBHMReHHA TPYHTOBHIX BOJ, & He H3 TeopHu Jlapcu-

Jomon,
E. llpuan B «Hydrologie» J0BOIBRHO IOAPOGHO OCTAHOBHJCH HA CIydae

AeficTBAS KOJOAma B IIOTOKe IPYHTOBEIX Box. OH pasiaEvaer o6IacTh I HB-
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Pre 81

TAHHA H 06IaCTh BIHAHHEA RKoldonuma (puc. 81). O6aacTh UHTA-
H I, SAIITPUXOBAHHAA B TIade W IIPOAOJLHOM paspese, eCTh T4 001aCTh, K3
nOTOPOU BOJA TIpUTEKaeT B koaofel, OO6JXacTh BAIHAHHSA — Ta 00MaCTh.
I KOTODOX OGHADYRHBAETCS HCKDHBICHHe CTDYH IOTOKA, BLISbiBaeMoe [Jelf-
CTBHEM KOJIO0AUa, HJIM HHAYe — T4 06JACThb. TJe eCTECTBeHHBIH yPOBEeHbH IOHH-
sen 6Jarofapsa JeHCTBHI KOJOLUA.
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Ha pmc. 81 BEAHO, 9TO 06JaCTh NUTAHHS HMEET MeHbllee PacIpOCTPAIeIIHC
RHHU3 II0 TeYeHHIO, YeM BBepX, a 00JacTh BIUAHHAA, HaOGOpDOT, BHH3 110 TEYCHHIO
pacupoCTpaHEseTcs SHAUHTENbHO MaJfblle, YeM BBepX. Ha npoaonapHoM mpodmie
SICHO BWIHO, 9TO BHH3 II0 TeYEHHI0 I[IOTOKA IOHMMKEHHBLIH YDPOBEHbL BOABI pac-
ITPOCTpaHsieTcsd Ha O0JbINOe PAcCTOARHE OT KOJOAUa, B TO BpeMs KaK BBEPX TIO
TeYeHHI0 IMOHHKEHUA YPOBHA He 3aMeYaeTcss YHRe Ha HEGOJABIIOM PacCTOSHRH.

CaenosaTenbHo W mo [IpmENY Ipejiesa BIAHAHUA BBePX II0 TeUeHHID IIOTOKA
FAMeeT MeHBIIYID BEJMUHHY, 4eM BHU3 II0 TeUeHW, IIpHIeM, 09eBHIHO, PAa3HUIA
MERAY STHMH IpejeJaMu TeM 60JbllIe, YeM 60IblIe YKJIOH UOTOKA.

1151 MHOTOKO/JI0/e3H0M YCTAHOBKM B LOTOKe I'PYHTOBHIX Box Illympue ana-
JOTHYHO CIYydar OJHHOYHOrO RONOAUA IIPSJIORHAT (POpPMYTIy:

Hﬂ——yﬂ_—:_%ln — 2iZ ~+2HI(R,—r,)COS ¢, (67)
" l/rl Yo ouol,

T — DaCCTOSHHe NaHHOM TOYRKHM IIOJNA IIOHH:REHHA OT UEHTpa TAMECTH
IJIOIIA YCTAHOBRH;
Y — BBICOTA TOHHMREHHOIO0 YPOBHA TI'DYHTOBOH BOJABI B 9TOH TOUYKe;
ry, Ty ...,T, — DACCTOAHUSA BCEX KOJOAUEB OT AaHHON TOYKH;

R, —mipeslen jeficTBHA TIPyIIbB KOJOMIEB (CYUTRA OT IEHTPA THAMKECTH

INIOTAAH YCTAHOBKKM) B HAIPaBIeHUH, COCTABIAOILEM ¢ HAlpaB.Te-
HHEM TIOTCKa Yroa ¢ H UPOXOAAINEM 4Yepe3 JAHHYID TOUKY;

H — MOUIHOCTD BOJOHOCHOTO CJIOS,

I — YRJI0BE IIOBeDXHOCTH JIOTOKA;

Q — ofmu# ae6HT YCTAHOBEH;

N — 9UCJI0 KOJOIIUEB.

[IpakTHYeCKOe TMOJML30BAHHAE YypaBHeHHeM (67) A4 pacdeTa MHOTOKOJIOJC3-
HOH YCTAHOBKH IIOHW/ReHHA YPOBHA TIPYHTOBBIX BOJ BeChbMa 3aTPYIHUTEILHO.
KPOIIOTIHBO H COUPAKEHO C DPIJAOM NPOH3BOJBHBIX JNOIYIIEHUNA H YIIPOIIeHHIA.
[losToMy BUpenb a0 pa3paGOTKH NPAKTHYECKH IIPHEMJIEMOT0 M TEeODeTHUIECKH
O00OCHOBAHHOI0 METO[4 pacdeTa [IOHHKEHHS YDOBHA I'DYHTOBOIO IIOTOKRZ CleAyer
DYKOBOJCTBOBATHCA HHIRECJICIYIONHEMHA IIPAKTUYCCKHUMH IDHEMAMHA:

1. PaccUUTHIBATL YCTAHOBRY NOHUMKEHHS II0 GopMyJaaM I MHOTOKOMIO-
JIe3HOM YCTAHOBKM IIPH IODH30HTAJIBHOM CCTECTBCHHOM YDOBHE I'DYHTOBEIX BOT,
PYROBOJCTBYSACH BEHIIIEA3NOMEANLIMA yRasaHuaMu HKapuneiica.

2. ITonyuerrOe pacueToM oOOmIee 9YUCIAO KOJOALEB CJaCAYET pacCIpeleliaTh
TaKHAM 00pa3oM, 9TOOBI HamOOdee TECHO KOJOMIBl PACIOJIATAIUCH € BePXOBOi
CTOPOHBI IIOTOKA H (oJee PeJKO — C HU30BOM.

3. UeM (onbpime BeJHYMHA e€CTECTBEHHOIO YEIOHA, TeM O00Jblue J0J%HA
OLITH PasHHNOa pPAacCCTOAHRIT MeKAy KOJOJUaMU ¢ BEPXOBOH H HH30BOII CTOPOH.

4. llpenBapaTeabHoe oupejacdeHde CIOC00a&  pPACHOJCKEeHUA  KOJNOMIIER
AOMRHO IPOMBBOIATHCA IIPR IIOMOIODH IIPOOHOTO NOHUMKeHHS, IIpUdeM IpoOHad
VCTAHOBKA MJOMSKHA OTJHYATHCA OT IIPOCKTHDYEMOM SKCIJNIOATANHOHHOH TOIBKO
YUCJIOM KOJOTIER.

5. llpn 0dUeHDp OOJBIIOM YKIOHG TIOTOR JOTMHEH OBITH IIePEXBaUCH PANOM
ROJOAUeB, YCTAHABIUBAEMBIX C BCDXOBOH CTOPOHBI OTHOCHTEJIBHO COODYEKECHHUA.

IIpm 3HaumTeIHHLIX YEJAOHAX CIPOCKTHPOBAHHAA BBIMIEYRA34HHBIM CIIOCO-
00OM YCTaHOBKA MOJKeT OKA3aThCd He BUOJIHE AOCTATOYHOM A8 NOCTUREHHS IIO-
cTaBlIeHHON 3amauu. llosToMy IIpE TIPOEKTHPOBAHUM cJeiyeT IIpeLyCMOTPeTb
3a7lac WHBeHTaps (IJaBHEBIM 06pasOM KOJOJEe3HBIX (PHABTPOB) ANA HOOABICHHSA
KOJIOAHCB 110 Mepe HajNoOHOCTH.

Haronaerme oOnBITa B Aede JOHHMEHHA YPOBHA IIOTORA I'DYHTOBBIX BOZX
H CHACTEeMATH3aIIUs 3TOr'0 OIBbITA HAPSIY ¢ YHCTO TEOPCTUYECKOH H BSKCISPHMEH-
TAJIHHOH paspaléOTKON BONPOCE O BIMAHHH YKJIOHA J0JMHBI BAIIOJHHTHL CVIHC-
CTBYOIDHHA B HAaCTOANIEE BpeMd NIpolea B TEODHH NMOHHMEHUA T'PYHTOBBIX BOI,.

riae:




TVIABA 1V

RAACCHOHEAIINA TPYHTOB

§ 1. OBHIIE COOBPAREHUA

Bce BHmEIpHBeJIeHHbE TEOPETHICCKHE DACCYEKICHMA OTHOCATCH K IH1eahb-
HBIM YCIOBHUAM, B IIpUPOJe pPeAEO BCTpeYAKIZUMCA. B BRBeJICHHLIX (POpMYyJiax
B KadyeCTBe BEJHYHHDBI, XapaKTepUSYOUIEH M OIpeneNdlmeid I'PYHT, B KOTOPOM
SaKJIYEHa BOja, NPHBOAUMad B /JABHMCHHE I[I0J BIUSHHEM HCEYCCTBEHHO CO-
37aBaeMON Jenpeccud, (PUrypupyeT O/HA TOJBES BeawddHa Kk — KOBPUIHEHT
BOJOIPOHANaeMOCTH IpyHTa. Ompenends BCH TOMNY IDYHTa OJHOH BeTHIMHOH,
TEM CaMBIM Yie IIpellloaralor, UTe 9Ta TOINa HA IOJIHYD DacCMATPABAEMYIO
IAyOHHY H Ha JOCTATOYHO (OABIIMUX DACCTOAHHAX B IIIaHe IIPEACTABAAET HERO-
TOPYI OAHOPOIHYIO TIODHCTYE PBHIXIYID Maccy.

Mesxy TeM camoe 06pas3oBaHUE TPYHTOB CBHIETCALCTBYET O TOM, YTO 3TOH
O/THOPOJIHOCTH, BOOOHIe TOBOPSA, He OBIBAeT; TOJBKO B 0C000 OJarOIPHUATHHX
VCJIOBHAX HA OIPAHMYCHHOM IIPOCTPAHCTBE U JI0 OIPAlmuelHOU IJMYOUHLI MOMHO
OpUOJHMEe RS CUMTATh TPYHT OJHOPOIHONH Maccoil. Sanor [lapcu, TOmomeHHBIH
B OCHOBY BCeH BBIIeM3TOKEeHHOR TeOpHH, OTHOCHTCS IaBHEIM 00pa3oOM
K PHIXJHIM O0JIOMOUHBIM, (0Jee HIM MeHee OTCOPTHPOBAHHBIM IIOpOJaM, IIpe-
AMYIIECTBEHHO K UHCTHIM IleckKaM. [IpARTHYECKM IDYHTBI JaJeK0 He BCETIa
MOMHO Ha3BaTb YHUCTBHIM TCCKOM, TAK K4aK OHH 00.J1€e MIH MeHCe 3arpja3HeHBl pas-
JUYHBIME DPasMeJIbYCHHBIMH IIPEMecAMH (INIMHAMH, DARCTHTEIbHBIMH OCTATKAMH,
caogaMyd u Ap.). Jlo Tex Iop, IOKa IIYyCTOTHI MEKTy YacTHIAMM IIeCKa CIIO-
COOHBI TpOIyCcKaTb BOXY, T. €. J0O TeX IIOp, IOKA IPDYHTHI 00JaJal0T XO0TsI Obl
CJIa0BIMH CBOMCTBAMHU (PHIBTPOB, MBI I10JaraeM IPAKTHYCCRKH BO3MOMHBIM IIPeXd-
CTABIATE ceGe Ipolecc ABUMLEHHA BOABI B HHUX, RaK B HCKOTODOM TIOPHCTOM
tedge. TakuM 00pasoM MBI PaccMaTpHBacM IDVHT, KAk HEKOTODYH DHIXIYI (He
CIIEMEHTHPOBAHHYI0) OOJOMCOYHYI IIODOAY, ABIAKINYICH IPOAYKTOM AeATelb-

HOCTH DAa3JUIHBIX TE0.JJOMMYeCKMX aIeHTOB —— BeTP&, BOABI H JbJA.
CocraB M cTpoeH¥e I'DYHTOB He TOABKO 3&BHCAT OT BHAR, HO ¥ OT CHILI
Ie0JOrH4eckorT0 arenra. HaupuMep B50J0BBIe 06Da30BAHHSA — DE3ysIbTAT Jlesd-

TCALHOCTH BeTpPA: B OJHOM H TOM K€ MecTe, B IIpefiejaX KODOTKOIO IIPOMeMKyTEa
BpeMEHH W CJEA0BATEJIbHO TIpH HEH3MeHHOH ORpyskajmell OGCTAHOBEe CHIA
RCTPAa MeHseTCd, H IIOTOMY II€DEHOCHTCA UM OT.IaraeTcs MaTeDHaJd DasHOM KpyII-
HOCTH.

TexyJas Bojxa TepeHOCHT TO TOHYAHIIHe IMIMHBI, TO IeCKH, TO I'AJbKH, TO
HaKOHeI[ IepeKaThiBaeT TAMKeIble KaMeHHbIe INIBIOBI M OTIaraeT BeChb 9TOT Mare-
puaJ B PasHBIX MECTaX COOTBETCTBeHHO CRODOCTH TCYeHHS.
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Braromaps WBMEeHEHMI0 CHJB TeOJIOTHYCCEHMX AreHTOB DBIXIBe OCAJOUHEbIe
NOPOABLI OTAAYAITCA B GOJIBIIAHCTBE CJIy4aeB CJAOHCTHIM pPAacIOJOREHHCM 4Ya-
(YTHIL,

Tam, rae mMenTcs JOBOMBHO OGOVIbIIHe TJIYOHHE, Te YPOBEHH BOALI HA
NPOACIEATEALHOEC BPEMs OCTRETCS HeM3MEHHEBIM, TaM OTIaraloTcs MOINHBIE CJIOH
MATePHAJa IPHOJIH3ATENLHO OAWHAKOBOH KDPYITHOCTH,

Momarle KOHTHEEHTAJbHRIE HOTOKH, T. €. INIYGOKHe H MHOIOBOAHbBIE DEKH
¢ OOJBIIOM CKODOCTBIO TEYeHHS M HEe3HAYHTeJBIEIM IOJAOBLIM KoJIe0anueM
YPOBHdA, TaRiKe HE CO3JIaI0T B pe3yJbTaTe CBOeH oTnarameid HesaTelbHOCTH
[e3KOH H3MEeHYMBOCTH CTPOCHHA [eCYaHBbIX HANOCOB KaK B INMYOHHY, TaKk H
B TODH30OHT&JIBHHX HalpaBleHMAX. Ho perM MeJrHe H MaJ0BOAHLE, C DPE3KO
MEHAKOIIAMCA YDOBHEM H CHROPOCTHI) TEUEHHS, OTJIAral0T MaTepUat, KOTODLIH
B BEDTHKAJLHOM Daspese IpeACTaBIsieT Yepe[JOBaHHE CJI0eB HEOLHHAKOBOM MOINI-
HOCTH H COCTaBa: TOHEHMe CJOH UECKa HMIH IDABHA CMEHAKTCA TOHEUMH CJIOAMYU
78 H TIUHB], STH CJIOH YacT0 HENPaBHILHBI, T. €. Ha KODOTKHX PaCCTOAHHAX
H3MEHAIT CBOI TOJIMUHY HJIHA BHIKJIWHHBAKTCA.

JJIs1 TIPDOCRTHPOBAEMA YCTAHOBKH IOHHEEHHA YDPOBHSA TPYHTOBBIX BOJ
IMOHHEMaHUE Pe3YJILTATOB MUHYBINEH AeATENLHOCTH I'€OJOIMYeCKHX AreHTOB HMEeT
GoJIbIlIoe 3HAYCHHE: 9eM (ojee MOITHGBIE CIOH OJHOPOLHOrO IecKa, IaJbKH HIH
I'paBHA OTIATAJHCHL B JAHHOM MecTe, TEM ¢ OOJbIIMM OCHOBAHHEM MBI MOMeM
XapaKkTepu30BaTh TPYHT B Ipe/etax JAHHOIO CJI0A OJHOK BeAW4YHHOH K, T. e.
PACCMATDHBATHL €r0 Kak (oJee HJIM MeHee OJHOPOTHBIN (DHUABTD.

YeM yame MeHAIOTCA COCTaB H CTPOEHHE OTJA0REHHIT B MNIYOHHY B deM
pesde MX H3MEHEHHS B I'ODM3OHTAJIbHBIX HAUPaBICHWAX, TeM MeHee MMeeTcsd
OCHOBAHHH XJIA MIDHHATHSA I'PYHT& 33 OJHODOJHY®L (UIBTPYOIIYID MAaccy, oIpele-
A9eMy10 XoTa OH cpefHell o0melt BeaHumHOH K. [ejio 0co00 OcaomHseTcA, KOTJA
TeCYaHble OTIOMEHHS IPOCIAUBAITCA TOHKHMH CJIOSAMH TJHHB H Das3leasircd
IIOCIEAHAMH H3 LelIyI0 CepHI0 TOHYAUIIHX BOJOHOCHGLIX CHIOHKOB, BeIymHX cela
NpH JeHCTBHM YCTAHOBEHM IOHHKEHHA IIOYTH He3aBHCHMO IADPYr OT JDyra.

YeM ToHbIe TIHHACTBIE IPOCIONKH H JHH30YKH, TeM OHH TpYAHee Y.JIO-

BHMBI IIDH HCCJEJOBAHHH H TeM TpPyAHEe OOILYI0 TOJIMLy IIPOCIOCHHBIX UMH Ie-
CKOB OTIMYUTD OT HECJAOMCTOM OJHODOAHONK IOpoAbl. MeXxaEWdecKHH aHAJIUS
Mpo6, B KOTOPBIX IepeMellaHbl YACTHIH BOJOHOCHBIX H XODONIO (PHIABTPYIOIIUX
HeCYaHBIX CJI0EB C YACTUITAMH WIHCTLIX MPOCJIOHROB, MOMET OOHADYRHUBATL GOIb-
UIOM ITPOUEHT KPYIHBIX ppaknuil, ¥ TeM He MeHee (DHILTPYIOIIHe CBOMCTBA BCeif
MaCChl TPYHTA B IEJIOM ORABLIBAITCA CIAOBLIMH.
' [TosToMy TOBODHTH O COPTAX IDYHTOB ¥ XaPaKTeDH30BaTh (UIBTPYIOMHE
fX CBOICTBA B 32 BHCHMOCTH OT UX CTPOCHHSI KM COCTaBa MOJRHO TOJBKO C HU3BECT-
MOH OCTOPOSKHOCTHIO: HAMO0 WMeTh B BHAY, YTO 3HAHHE COCTABa U CTPOCHHS '
TpYVITa enie He pelliaeT BONpoca O (OHIBTPAITHOHHBIX CBOMCTBAX €I0 H CJEH0-
BATENLHO O TOM 9(PeKTe MOHHREHAA, KOTOPbIHE MOMKET IOAYIHUTLCA B JeHCTBH-
TC.IHHOCTH

Ecim ciom He pe3KO OTIHYAKWTCA ADPYT OT ApYIa U eCTh BOSMOMKHOCTD TeM
A HHEBIM IYyTEM OLpeNeTHTb O0ImHE KoDQHUIHedT (HILTPANWH BCel TOIIOH,
To Oy/leM YCIOBHO HA3bBIBATh TaKHe T'PYHTH! HEeCJ O HCT LI M H.

Ecay cI0¥M II0 cOCTaBY H CTPOEHHI CHJBHO OTIHYTCHa APyl OT Apyra,
Tak 9TO ofmiero Ros(PuuenTa (QRIBTPAIMA BCel TOMIM YCTAHOBHTL HEIL3,
TO TaKHe I'PYHTHI O6yHemM Ha3BIBATHL CJ O M CTHl M H.

Croucrele I'PDYHTH B CBOIO OUepelb CJleAyeT PasiIndarh:

1) 110 COCTaBY H CTPOCHHIO OTIJLHLIX CJI0EB;

2) 110 OTHOCHTEJIbHOH H a06COJIOTHOH MOIDHOCTH CJIOEB;

3) 0 B33UMHOMY pDACLHOJOMKEHHID CJI0EB.

1 Tlox coCTaBOM TrpYyHTA NOHEMaeTcI MHHEPANOrHIecKHA COCTaB JacTHEU IPYHTE, MOX
CTPOGHHEM ~— KEPYIIHOCTD YACTHI[ HJIH TPAHYJIOMETpHYECKAll COCTaB.
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Ecanm sAcHO pas3iuYuMBl JeRallie OJUH HaJ JPYTHM 4YepelyoufHecsa CJOh
rpaBHA H MeJKOI0 UecRa HJIH KDYIIHOI0O M OYeHb MeJKOr0 OTHOCHTEJILHO MAaJo
IPDOHALAEMOro IeCKa, TO B CI0AX 0oJee KPYUHO3ePHHCTHIX MOMKHO BCTPETHTE Ha-
[IOPHYI0 BOAY; ecad 6ollee HIM MeHee TPOHUNAEMEIC CIIOM 4YepeAYHTCI C CoBep-
IMeHHEO HEIPOHHUIAEMEBEIMK (B IIPDAKTHYECKOM CMBICHe) IIPOCHOMKAMH, TO B TAKHX
CIy4aAX GOIBINeI0 JacThI0 MPHXOAMTCA HMETH Je0 ¢ HALODHEIME BomaMu. llpu-
JHAK CJIOHCTOCTH SABJAETCS BRRHBIM CPEICTBOM [ INOHHMAHHS TeX ABJIEHHI,
KOTOPEIEe MOTYT HAOJI0JATHCA IPH TPOOHBIX OTKAUKAX.

OJTOT IPH3HAK TO3BOJSET CYAMTH O TOM, HMeeT JH CMBICI JabopaTopHoe
ompenelenve KO(HIIMEHTA BOAOIPOHHIAEMOCTH, BO3MOKHO JH B JaHHOM
MecTe IOHUSKeHHe TDYHTOBHIX BOA, M KaKHe Pe3yJIbTaThl MOMET OHO AaTh: Oyler
ill TIOHHREH YpPOBEHL M TPYHT OCBOOOMIEH OT BOIAB HJIH MOMKHC JOOHTHCA
TOJBKO YMEHBIIEHUS HAIIOpa H IPH OTPHIBKE KOTIOBAH& BCe JKe HMeTh Jelo
C HACBHIIEHHKIM BOJCI0 TIDYHTOM.

Beujgy Toro dro mpeABapuTeIbHBIe OypoBBie HCCIEA0BAHUA  BCErld
CBA34HE C HE OCOOEHHY IReJATeJILHLIM YBEJTHUYEHWEM CTOHMOCTH HOCTPOHKH, I10-
HATHO CTPEMJIEHHE CTPOUTENA OIPAHHIHUTLCA MHHHAMYMOM H3BICKATCILCKAX PaboT.
Mesmay TeM 4 pelleHHA BOUPOCa 0 NOHAMEHHH IeOTHAPOJOTHYECKHE YCIOBHA
TONREBI OBITH JOCTATOUHO BBIACHEHBI. COBMeCTHOe pellleEHe ABYX 3aJad — Ha-
MEHLINAS 34TPAaTa CPEACTB M BPSMEHH H HAHOOJLIIAss ACHOCTH M TOYHOCTH pe-
3YAbTATOR H3LICKAHAX — MOMKET OBITH Jy4dllle BCEI0 JOCTHTHYTO TOTJ&, KOIAA
HCCJIeJA0BaTeIb OTAAeT cefe 0T4eT B eHE3Nce OTIOMEeHHUIE JaHHOIO MeCTa MJIH JaH-
HOro pafioHa. PaclionioseHHe W 9HCIO CKBAJEHH, & TaKiKe YaCTOTR B3ATHSI IIPoD
upn OypeHMEH OyIyT TeM O0o0jee I1eneco06pa3Hbl, YeM sAcHee IeJh YCTaHOBKH
Kam a0l pa3BeJOYHOM CKBAKHHEI.

Huswe B riaaBe V 00 H3BICKAHHAX H3NOMKEHBl Te NPH3HAKH, KOTODHIMH Clle-
JlyeT PYKOBOICTBOBATHCA A BHIpAGOTKU pafodeli I'HIOTESLI O IPOUCXOMKIeHHN
"HeelaeayeMbIX IpyHToB. OAUH H3 BaKHEHIIMX IPHSHAKOB BaKI0YAETCs BO
B3aHMHOM DACIOJMOMEHHHA IIPOCAOHKOB CJOHCTHIX rpyHTOB. CiefyeT pasnndath
CIenyIIue CIyIan:

1. Hpocumofikm pacmoaaraiorcd COJIACHO (IAPAJNedbHO OXHMH JpYyroMy),
IIPHIEM MORET OBITH JBa THIIA! _

&) IPOCIOHKH COXpaHAKTCA Ha 00Jdee HIM MeHee 3HAUYHTEIBHOM IIPOTS-

ReHHH;

0) OBICTPO BHIRJIAHHBAIOTCA M CMEHSIOTCS OJMH ADPYILHM.

2. llpocnofikm pacmonaralTCd HECOTJACHO, 00pasyd [AUaTOHAILHO-CIIOH-
CTYI0 TIODOXY HIM IOPOAY C KOCOH caoHcTocThbl. COBMECTHO € DAJOM JIDYPHX
OpH3HAKOB JTOT IPH3HAK MOKET JATh BO3MOMKHOCTL COCTABUTH GOjee HIH Me-
Hee BEPOATHOE IIPEJIONOmeHHEe O IIPOHCXORICHHU HCCIefyeMbIX rpyHTOB. Ha-
UpUMep Tapajie]bHAs CJIOHCTOCTh, COXPaHAWIIAACA Ha 0(oJlee HMJIH MeHee 3Ha-
YATENLHBIX PACCTOAHUAX, ABJIAETCA ONHUM H3 IPH3HAKOB IIOCTOAHHOIO DEREMA
POJIHOTO GacceifHR, B KOTOPDOM IIPOHCXOJAHIO OCam/JeHwe dactdm rpynra. OHu
CBOMCTBEHHH ITPHODEMKHO-MOPCRUM, O3EPUEIM H MOULHEIM PEYHHM OTIOHKCHHAM,
rae He OBLIO Pe3KHX H3MeHeHWH HANmpaBleHHd Te4eHHA W yEKJIOHA. JlHaronaJan-
Hasd Kocad CJIOHCTOCTH CBOIMCTBeHHA 9Jamle BCET0 OTIOMEHHAM peK ¢ OIyEaan-
OIAM DYCJIOM, C YACTHIM 4epeJOBaHHEM IIJIECOB M NepekaToB H T. I

lHoaBoasa uror BceMy CKa3aHHOMY O COCTaBe H CTPOHMH I'DYHTOB KAK DBHIX-
JBIX OGJIOMOTHEIX IIOPOJ, MOSRHO OCTAHOBHTBCSA HA CJaeAylOIIel KIACCH(PHKAMUH,

I. llo cnoco6y 006pa3oBaHu4d

1. Mopckume.

2. OsepHbIE.

3. JlenHHKOBBIe M (IIOBHOTTAIHAJLHELE.
4, AnlaoBHaJbHBIE H JeJbTOBBIE.

5. JOJIOBEIE,
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6. JeaoBHaIbHELE.
7. OQJIHOBHAJIDHDIE.

II. Ho 3aTera A0 H PACUOJOMEEHUID YACTHI

{  HeoxmopoaHBIe (IepeMemlaHHbIe, Xa0THYECKHUE)
1. H b )
eCJIOHCTRIE {l OXHODOJTHBIE
[ TOJICTO-CIOUCTEIE,
a) Mo MOI[HOCTH CJ0EB { TOHKO-CJOHCTLIE,

| npepriBaaTo-caomCTEHE,

6) IO B3aMMHOMY PacCIOJIO: l‘ COIVIACHO-CAORCTHIE,

{
2. CJoHCTHIE !
|
\ ReHHI0 CJA0eB \ HECOIVIACHO-CJIOMCTEHIE.

II. Ho eTpoenuwn (M0 IPpaHyIOMETPHUYECKOMY COCTABY)

1. 'paBuit (raapkm).
2. Heckn.

3. CyITHHEHN.

4. ['1HADL.

§ 2. ETACCHPHNEANNA TPYHTOB II0 CIIOCOBY OBPA3OBAHNUA

1. MopckHe ocaAKH OOHIKHOBEHHO PasedsdioTCs Ha:

a) OcaJru MpHOpesHOH 30HBI: BAJTYHE, TAJbKH, IpyOHI DECOK.

0) » MEJIKOBOJHOH 30HBI: MEJKHI IIeCOK, HJ, OpPraHHYeCKHe OTIO-

EEeHHU .

B)  » IJIy0OKOBOJHON BOHBI: TePPHUIEHOBDLIE MJIHL.

r) » abHCccaJbHOW 30HBI: adHccAaJbHBIE HJLL.

Ocatky TpUOPesKHOM M MEJTROBOIHOMH BOH XOTS H OTJHYATCS TOHKOI
apasaebHOE CIAOUCTOCTHIO, HO BBUAY OOBIYHO He DE3KOTO DasIHYHA MERTY
CJOAMH HX BO3MOMHO OTHOCHTH € TOYKH BpPEHHS ITOHHUKEHUA K HECJIOHCTHIM
IPYHTaM (KOHEYHO MOIYT OLITh HCKIKYeHHUs, BLISBAHHbIE TeMH HJIH HHBIMH H3-
MeHeHUAMH B VCJIOBHAX 00pasoBaHUSI OCAJKOB). OTO JaeT BO3MOMRHOCTDH CUH-
TaTh ROS(PHUIUEHT BOJONPOHUIAEMOCTH K TPAKTHYECKH HEH3MCHHLIM Ha JI0CTa-
TOYHO OGOJBINYI0 I'NMYOHHY H Ha JOBOJLHO OONBHINOH IMIONANH.

Caelyer Tak#e OTMETHTB, 4TO (POPMa YACTHUI[ HPUOPERHO-MOPCEHX IIECKOB.
faJeK M BAJYHOB MPeHMVIIECTBEHHO OKaTaHHAS.

Yro xacaercs pasMepoB YACTHI[, TO UYeM Janec OT (epera M 4YeM Ha GO.Ib-
el rryOHHe OTJAAranTcsa OCA KU, TCM OOJBbINCH YacThid OHHM MEJbue; 03TOMY
tpedd I'PYHTOB MOPCKOI'O ITPOMCXOMK,ICHHUA MORHO BCTPETHTDH PasHBIC COPTA — OT
CJIHH 10 KPYIHBIX BAIYHOB BRJIKYHTEJIHHO.

2. 'DYHTH 083epHOT0C NOPDOHCXORIEeHHUA MOLyr OHITH BCAKROU
KPYIHOCTH (OT IpaBHS 1O TJAHHEI) H TPEeHMYHIECTBeHHO cjaoucthle. BooGmie
TPYHTHl 03¢ PHOI0 NPOUCXOMACHUA HACTOIHKO PasHOOOpAsHBI, 9TO BEChMa TpPY/NHO
YCTAHOBUTD HaH00Jee XapaKTepHble HX CBOKCTBA.

B o03epHBIX IpyHTax HaHGOIee BEPOATHL BRJIKNYEHUS PACTHTEeJbHBIX (TOD-
(hAHBIX) OCTATROB, a TakiKe IEJBIX CJO0EB M ILIACTOB Topda, 6yporo M KaMeHHOTO
yIJad 4 T. 1.

3. JleaHuroBec 06pasoBanug Cpeld OOJOMOYHBIX ILODPOJ Jdef-
HHROBOI'0 TPOHCXOSRJIEHHA MOMHO BCTDETHTH BCe pasMepbl YacTHI[ — OT TOH-
Yajmed MblJIH 0 HCIOJHWHCKHMX BaJYHOB.

OTIOMeNUs YMCTO JeTHHKOBHIX ITOTOKOB B GOJBIIHHCTBE CIydyaeB HE Ipen-
CTaBJAAIT XOpOIIO0 COPTHPOBAHHOIO MaTepHaJa. OTH OTJOMKEHUS XapaKTepH-
BYITCS IIOCTOSSHHO MeHSNIEHCS BeIWYHMHON 3epHa, IMOCTOAHHOM CMEHOH CJI0eB
KPYIIHOTO M MEJKOr0O I'paBHS H KPYIIHOIO IIeCKa, CpeJd KOTOPHX BCTPEYAITCS
TARME MEJROIEeCYaHble H TJIHHHCTHIEe CJIOH.
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Ho mepe TasAHHA JeJHHKOB OT/JIOMEHHBIe HMH MATEPHAJHI II0JBCPralHCh
COPTHPOBKE TAaJdbIMH BOJAMH, IIDHYEM IVIHHA YHOCHJIACH B HH30BBSA IIOTOKOB H
OTJIaraJiaCh B O3€ePHBIX H MODCEHX JeJbTaX H B CAMHX 03epaX HJIH MOPAX; IECKH,
I'paBHE M 00Jee KPYMHBIE MATepHANB! OTAArAJIHCh HE MOYTH II0TOKOB, 06pa,3yﬂ
() TOBHOTIATHAJILHBIE HAHOCH.

Hepexona kK Bompocy 00 yCTAHOBJeHHEH KOB(DHIMEHTa BOJOIPOHHIAEMOCTH,
HpHXOIUTCSA Ha OCHOBAHHMH CKasaHHOIO IpH3HATH, 9TO JJd I'PYHTOB YHCTO JEI-
HUKOBOI'0 IPOHCXOMICHUSA BOOOIIE TPYAHO PACCUMTHIBATH HA BO3SMOMHOCTDL OIIpe-
JedeHHd eJUHOT0 KOP(PHUIHEHTa BOJONPOHHIAEMOCTH Ha IIYOMHY HECKOILEHX
MeTPOB ¥ H4 CROJbRO-HHOYAbL 3HAYHTENLHBIX IUIOMALAX; YTO e KacaeTcsa (pJawo-
BHOIIAIHAJIBHEIX 00pa30BaHUM, TO OHH NPHOIHKAWTCA E QJITHOBHANDHBIM OTJO-
HeHHAM M HAHOCAM, I KOTOPHIX KOB(DHIHEeHT BOJIOMPOHAIAEMOCTH  OlIpee-
qaserca 00Jee Jerko.

4. 'pyHTH AaJT0OBHAJILHOTO IPOACXOE e HH A, PasMepiBad M
JICpEHOCA PasMBITBIM MaTepHal, TeKydHe BOJABLI OTJATAOT €r0 IIpH yMeHbIIeHUH
CKOpPOCTH Te4YeHHs Ha ITOBOPOTAX, B USIYYHHAX, B MeCTaX pacillHpeHds, yriayG.e-
HHA U YMCHBINIeHUS UPOJACJLHOIC YKJIOHA [Ha PEKH, B pesyJabTaTe 4Yero o0pa-
3VIOTCA OeperoBbie M MOMMeHHbLle OTJOMEHHS, pEYHBle OCTPOBA, KOCHI, OTHEJbHBIE
OTMeJH H IMeperaThl.

Bece ot 06pasoBaHHUA, OTJaraeMble ITPOTOYHLIMH BOJAMH, HA3BIBAIOTCA aJ-
JIOBHAJbLHBEIMH HAHOCAMH.

AJm0BHAIBHBIE HAHOCEl OTJAraioTCA MO Beel JJHHe IMOTOKAa, HO XapakTep
HX B Das3JHUYHBIX MeCTaX pasJHdIeH.

B BepxoBbAX TOPHBIX PeR HAHOCHI NMPeACTABISIIOT B OOJBTIMHCTBE CJIyJaeB
HCIIpABUJIBHBIE HCCOPTHPOBAHHEIE HATPOMOSRAEHHA OOJOMEOB TBepAbIX TOPHBIX
IIopo.

B Bepx0BpAX pPaBHHHHEIX peK oTIaraercs 00jee HJIH MeHee COPTHPOBAHHBIM
KPYHHBIH MaTepHal — I'paBHil, raJeYHHR, KPYHOHBIH IIeCOR; B CpeJHEM TedeHUH,
rJle CROpPOCTh TedeHUS BOOOIE MeHbIlle, oTaaraeTcd 0oJee COPTHPOBAHHEIN KDPVII-
HBIH H CpPeJHe3eDHUCTHIH IIeCOK; B HHJKHEM TEYCHHH MNPEeHMYILECTBeHHO OTIa-
raTcd CpeJHHe, MeJRHE H MeJpdailiiie MeCKH M HAKOHEI[ B YCThAX — Melb-
JadIHe YacTUOLI, 00Pasys CJAOMCTBIE OTJIOMKEHHA MeJKHX IIeCKROB, HJIOB W INIWH.
OnHAKO B OTHOM H TOM e MecTe HH KOJHYECTBO BOJABI, HM CKOPOCTH He SAB-
ASTCA TMOCTOAHHBIMH., OHH H3MeHAKTCA K B TedeHHE KOPOTRMX IPOMESKYTROB
BpeMEHH (B 3aBHCHUMOCTH OT METeOpPOJOIHYECKHX YCJAOBHI) H B TedeHHe 0oJee
MPOTOMKRUTEILHDBIX ITEPUONOB (POPMHPOBAHUA H IIOCTENEeHHQIO OAPAXJIeHHS PeRH.

Panee 0oT10seHHBIe HAHOCHI CMBIBAITCA B OJHHMX MeCTaX H IePeKPHIBAIOTCA
JPYIUMHE, 60Jee WIH MeHee KPYIIHO3¢PHHCTHIMH, CMOTDPA 110 TOMY, YBEJIHIHMBAELTCH
WIH yMeHbINaeTcd CKOPOCTh TeYeHHUsS BOJBL. B pesy’apTarTe MoTyyaercss CJOH-
CTOE PACIOJOMReHHe YACTHI[ pPasHON KDYHHOCTH. Tak KaK HalpaBIeHHEe H YIod
HARJOHAQ CJ08B IPYHTa, OTIAraolierocsd B IABHKYUIeHCS BoJe, MPHOJIU3HUTEIHLHO
COOTBETCTBYIOT YRJIOHY AHA, TO C H3MEHeHHEM IIOCJeAHEr0 H3MeHAWTCA pacIIoJo-
SRCHHEe H HARJOH CJ0€B, & IOTOMY IOIyd4aeTcs HeCOlJacHAs, Kocad M JHArOHAJIL-
Hasg CJOHCTOCTH, NpHYIEM OTJeJbHBIe CJOM YacT0 IepeMeKalTcss H BBIKJIHHH-
BAITCA Ha HeGOJBIIHX paccToAEUAX. HO Tak Kak OT/AeJbHBIE CJ0H M IPOCTOMEH
He BeCbMa DPe3K0 OTIHYAITCH IO KPYIHOCTH YaCTHI[, TO A& LIBHAJbHBIE IDPYHTHI
CPABHHTEJbHO JeTK0 MOMKHO OIMEHHBATL OIpeJeleHHLBIM KO3(HIIHEHTOM BOIOIPO-
HAAEMOCTH.

HebaaroupuaTHHIMA ,I[JIH TTOHHRE HUA IDYHTOBEIX BOJI ABJIATCA JAeJAbTO-
Bble OTJIOKEHHA, 00pasylIuecss B pe3yabTaTe COBMecTHOH NesaTeJbHOCTH PeIHOH
i MODCKOW MM 03epHOM BOAGLI. B COCTaB JeJdbTOBBLIX OTJOMEHHN BXOJAT IJaB-
HBIM 00pas30M HJI M MeJKHH MecOK M TOJbRO OTYACTH TaJbKa M MeJKUH TpaBHii.
Cpen JeJbTOBHIX 0ODA30BAHHU BCTpPeYaeTCA W OpraHMYeCKMi pasMeJbUeHHEBIH
MaTepHAJI, CHOCHMBIN DPeROI+-HIN NorpefeHHBIN Ha MecTe. B pesyabrare pasio-
JKEeHUS OpraHHYeCKHX OCTATKOB HEPEAKO 00pa3yioTcs Tasbl.
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JeAbTOBEIE OTIOMENHA YAaCTO OTIHYAOTCS TOHKOM H NOPEPLIBIATOM CIOH-
CTOCTBbI0 ¢ PEe3KHMMH H3MEHEeHHAMH CTPOSHHS H COCTaBa CJOeB, OJaroaaps deMy
OHM MOTyT OBITH OCOOEHHO HeGJATOIPHATHHIMHM AJAA TMOHHMKEHHS B HHX YPOBHS
TDYHTOBBIX BOJL.

5. 'pyHETH ©0JXI0BOTO0O NPpOHCXONXJeHHA DB saBucEMocTH OT
TCIO, OTJAaraeTCsa JH IIEPeHOCHMBIH BeTpoM OOJOMOYHBIH MaTepHnaJ B KOHTHHEH-
T@IBHBIX CTPAHAX HJIM B IPHMOPCKHX I0J0CAX, 00pasyinTcd OapxXaHhl HIH IIDH-
MOPCKHe Ilec9aHble JIOHEI.

Hecyannie MIOHB — CROIIEHAS YHCTOTO TECRA, TIPHIEM BeJWIHHA UACTHIL
COOTBETCTBYeT CHJe BeTpa. DB 3aBHCHMOCTH OT JOBOJBHO Y3RKHX IIPeAeloB
KoJeGaHHs CHIBl BeTpa KOaefAeTcsd B Y3KHX MpefeJax M KDYIHOCTH IIec-
IHHOK.

B nwoHax pelKO BCTPe4alTCSA 3ePHA C MOUePeIHHKOM 00dee 1 MM, 18 H TC
B PeARHMX M TOHKUX MPOCTOHKaX; IpeolJaIaloINil IOoNepeIHHE YACTHI[ MIOHHBIX
o6pasoBaHuit — OT 0,56 10 0,1 MM,

JIIOHB! OTAMYRI0TCA CJIOMCTOCTHI, BBIBBAHHOK H3MeHeHUAMM CHJBI BeTpa.
HO JUIb B PEIKMX CIYyYadX CJOH Pe3RO OTIMYAXTCA APYr OT Apyra B OTHOIIe-
HHM BOAONPOHHIAEMOCTH; BCA Macca JOH H GapXaHOB COCTOMT W3 60Jee HIH
MeHEe¢ YHCTOTO IIeCKa, HHOIJa TOJBKO ¢ IPHMECHI0 H3BECTH; ITOBTOMY BO0JIOBLIC
00pasoBaHus ¢ TOYRHM 3PEHHS MOHHKeHHSA IPYHTOBBHIX BOJ MOKHO CYHTATL OJHO-
POMHBIMH HECJOHCTHIMH O0PA3OBAHHUAMH,

KpoMe OpAMOpPCRMX M IYCTHIHHEIX BOJOBBIX IIECKOB BCTPEUAOTCA HHOTIA
ZOBOJDBHO 3HAUHTEJbHDIE M MOINHDLIE S0J0Bbie IlecYaHble HAKOIVIEHHS M B KOH-
THHEeHTAJIbHBIX CTPAHAX C YMePeHHO BJAKHLIM KJIMMAaTOM — IPHO3epHLIE, IIPH-
pednble H CTellHBIE JIOHBI, ITecIaHbie OIS H OYIPHI.

K 4Hcay 90/M0BBIX OTHOCATCA Taks#e J8CCOBBIE OTAOMEeHUSA, SBISOMIHECT
Pe3yIbTaATOM JAeSATeJbHOCTH IIBLJIEBBIX BHXpeil. KpymHocTh 4YacTHI[ Jécca ROJe-
baerca or 0,01 zo 0,05 MM, BCACZCTBHE YEro BOAOIIPOHHIAEMOCTL ero YpesBH-
JaWHO MaJa H NOHWEKeHHe YPOBHA IPYHTOBOX BOALI B HeM B OOJLIUMHCTBE CJIY-
YaeB HeBO3MOKHO,

6. leawBunaaprHue o6paszoBaunng. QQueHb BakHOe BHAUCHUE
HMEIT IeJIOBHAJLHLIE IPYHTHI, IPeJCTaBAAIIAe HAKOIJICHHSA O0JOMOYHOIO Ma-
TePHaJa 10 CKIOHAM M y HOJOIIB TODP M BOSBBIIIeHHOCTeH. OHH MOLYT ABAATHCSH
KaK HeNOcPeICTBeHHBIM pe3yJabTaTOM O0BaJOB M OChIIeH, TAK H pPE3yJabTaTOM
CMEIBAOMero AeHCTBHA TODHBIX IOTOKOB, JHBHeH H TaJOH BOIEL

B mepBoM caydae OHH COCTOAT H3 YACTHI[ CAMOH pasHOOOPABHOH EPYIIHO-
CTH, TpHYEM IIOJX CO00I0 MOTYT CKpLIBATH (ojee NMPaBHALHO COPTHPOBAHHBIE IO-
ponbl. B TakMX CIy9asx IPDYHTHl HeJb3sd XapakTepH30BaTh OOHHM OOINMM KO3(pH-
OHEHTOM BOJONPOHHIZEeMOCTH.

Yro e KacaerTcsa TPOJYKTOB CMBIBa, TO B HHX MpPOSABIAETCS HEKOTOPas
COPTHPOBRA MATepHaa, H eCHH YKJIOH MeCTHOCTH He OYeHbL BedHE (JeMIOBHI H
NPOTOBHHE paBHHH), TO HHOIAL 3aMmedaeTcd HEKOTOpas CJIOHCTOCTD, IIPHUEM.
IpaBja, OJHH H TOT jRe CJOH peJr0o pacIpocTpaHAeTcsA Ha (OJbINOE PACCTOSHHE.
a GOJbIIel YacThl0 BHIKIHMHHBAETCSA H CMeHseTca ApyruMm. Opedd BOJZOHOCHBIX
IPOCJOHEOB MOI'YT BCTDPEIATHCA OTJeNbHble HellpaBHAbHbBle BRIWJIEHUS BOJOHeE-
IPOHAIAEMOr0 MaTepHala M, Hao0ODOT, CpeIH BOJOHEIPOHHMIAEMBIX MOIYyT O0HA-
PYRHBATHCA CHKOILIEHHSA BOJOHOCHBIX IIOPOZ.

Beuxy Taroro zeompeleJeHHOI'O, Xa0THIECKOTO paciipeleNeHusa NeJIOBHAIDL-
HBpIX 00pasOBaHHY IIpeJBApDHTEJILHDBIE HM3BICRAHMA, pacdeT H OCYIIeCTB/JICHHS
VCTQHOBOR IMOHMMKEHHS B HHX B OOJBIDHHCTBE CIydaeB IIPeJCTABIANTCH Ypes-
BBIYAHHO 3aTPYIHUTEJILHBIMH.

7.0MN0BUAIbHEBEEe 060pas3oBaHHUA ['DyHTH SI0OBHAJIBLHOTO ITPOUC-
XOEJIeHHS, T. e. IPOAYKTH XHMHIeCKOT0 BBIBETDHBAHHSA KODEHHBIX I'OPHBIX IO-
poMI, OCTaloIAecd Ha MecTe CBOero 0O0pasOBaHHA, NPEICTABIAT B O0JLIIHHCTBE
CJIyJaeB HeCJAOHCTBIM M HECOPTHPOBAHHHIHY MaTepHAJ.
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Beugy Toro 9ro xmMudeckoe BHBETPHBAHHE II0]] BJIMAHHAeM Da3THIHBIX
OpHINH (IepABHOMEDHOCTD COCTABA M CTPOSHHS KODEHHOH IIODOIBI, HEPOBHOCTH
3aMIMTHOTO0 BEPXHEI0 IIOKPOBA H Jp.) IPOHHKAeT B INIYyOHHY HEepABHOMEPHO, TO:
KpOMe CaMOTo BEDPXHEro (II0YBeHHOIO) IIOKPOBA BIKNBHAJNDLHEIE 00pA30BAHHS IIpel-
CTABJIAIT GOJLIIEH JaCTbI0 HEOXHODOAHYI0 MacCy, HHOTZ2 CO BEJIKNUYEHHeM TBep-
JbIX, HEeIIPABHIDHBIX 110 $OpMe BOJOHENDOHHIAEMBIX BRINYEHHH CpelH OCTAJh-
HOTO BOJOIIPOHHI[AEMOI0 MaTepHasaa., Diaromaps 9TOMy He TOJBKO 3aTPY/AHSETCSH
OTIpeslelieHHe KODPUIUEHT2 BOJOIPOHHIIAEMOCTH BJIKBHAJLHLIX TPYHTOB, HO H
CO3J210TCA TPYAHOCTH CaMOI0 IIPOHB3BOACTBA MOHUMKEHUS TIPYHTOBLIX BOJ.

BrpoyeM B cayd9adax XHMEYECKOTO BHIBETPHBAHUSA COPTHPOBAHHEIX 06I0MOT-
HBEIX IOpoJ (TIeCYAaHHMKOB H KOHIJIOMEPATOB) M IIpeBpallleHHs] HUX B PBHIXJIbIE
PPYHTHl MOMKET HaOJ0JATHCA OJHOPOJHOCTh HMIOBHAJBHBIX O0O0paszoBaHuit. Ho
B TaKOM CJjydae 06ojJee XapaRTepHBIM JJad HHX SABJISETCA HepBOHAYAJILHBIN CIO-
co0 HX 00pa3OBaHHUs, & He I03IHelilee BIIOBHAJLHOE IIPOMCXOMKICHME.

W3 m3a0senHOro BHAHO, UTO CIIOCO6 06pasoBaHHA HMeeT TECHYM, XOTS BO
MHOTHX CIy4YadgX H He BIOJHe SACHYX CBA3L C MHHEDAJOTHIECKHM H I'PAHYJIO-
METPHUECKHM COCTaBOM, C PACIOJOMKEHHEeM YACTUI[ M 3ajJeraHMeM. IloaTomy 6o-
Jee MJIH MeHee [PABHJIbHOE IIPEACTABJIeHHE O CII0C006e¢ OOpasOBAHHA TPYHTOR
B JAHHOM MeCTe NOJKHO CIIOCOGCTBOBATL YCIEXy H3LICKAHHA H JATh BO3MOMK-
HOCTh ¢ MEHBHIIMMH 3aTpaTaMH CpeICTB M BPEMEHH BEHIACHHTH Te AeHCTBHTEJb-
HbIe TeOrHAPOJOTHYECKHE YCJOBHA, B KOTOPBIX OyAeT paborarb OyAyllad ycTa-
HOBKA TTOHHMKEHHS YPOBHS TPYHTOBEIX BOI.

, § 8. KIACCHOPUERAIINA I'PYHTOB II0 CTPOEHNK (II0 TPAHYIOMETPUYECROMY
COCTABY)

Bca macca TpyHTa HAH OTHEJBHOIO GO0 COCTABJEHA M3 YACTHUI[ pasdHy-
HOTO pasMepa, (OopMBl H MHHEDAJOTHYECKOTO COCTaBd. HCAHM B3ATL M3 RAKOTO-
HubyAp ciaoda Opoly TIpyHTa H o
TpocedaTh depe3 CHTa pasHoOW ua- 1007 : -
CTOTEI, & 00Jee MeJKHe JacTHIbI T
MOJABePrHYTH OTMY4YHBAHUI, TO BCS
mpofa  pasJedHTCS ' HA  CTOJBLKO
qaCTel, CKOIBKO HMeeTCS CHT pas-
HO# YaCcTOTHI H CKOJBRO YCTAHO-
BIEHO (Dparimuit oTMyIMBaHuA. dem
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aHanusa (I), koropasa maer HaArdIAl- Prc. 89

HOe IIpeJCTABIeHHE O HEIPEDPHIB-
HOCTH H3MeHEHHs pasMepOB UACTHI[ BCIKOIO IIeCUAHOT0 TPYHTA.

Y1006l OTIWYHTL OOHH TPYHT OT APYIOT0, IOJNLSYIOTCS DA3IHIHBIME ITDH-
sHakaMH. [leCRH pasiHyanwTcad HJIA 10 mpeobaazaloief BeIHYHHE
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Haulodee ymoTpeduTeaIbHhEle HA3BAHNA I'PAHYNO-

JduaMerp ¢parmait

Ilo Ca6Gagmuy,

Ilo ArrepGepry,

IIo Baxpamcy,

ITo reoaoradecrol
CHCTeMe AHIJIAK H

B MM 1909 r. 1913 r. 1920 r. CIIIA, 1923 .
>10 Ramunm KaMun
10,0 —7,0 Xpam KpyOoHH# I'papui Xpaur EpynHbi pasak
7.0 —5,0 Xpam, cpenEul
Xpsam MelJrni
5,0 —3,0 Xpam MeJxkri
3,0 —2,0 Ogens rpyOHI mecok
KpyUEEH mecog KpyoHE# 1ecox
2,0 —1,0 KpyoHuw# mecok
KpyoHHI necok B
1.0 —0.,5 CpexnHit mecox Cpennnit mecor
CpenHali mecok
0,5 —0,25 Meaxunii mecor
Mexxmii mecor
0,256—0,20
0,20—0,10
MeXRHEE mecok MexxHlt Decok [lnmey mecYaHad
0,10—0,06 OgeHb MelKHH OeCOR
0,06—0,05
0,05—0,04 MyanmcTHE mEecoR
0,04—0,02 IIuae KpynHas [Ierore KpyOEAS Hax
0,02 —0,01
0,01 —0,006
ITare cpennasd ITs10p Ipae cpenudas
0,006 —0,005
0,005—0,002 JA§:4: E)
IIarie wenxas [Iainp Medxxas
0,002—0,001
KonxonnHue da-
CTHON HJH INIHHA
< 0,001 Hax Hax
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mMeTPHUECEHX (MEeXAHHYECERHX) PPARIMHE I'PYHTOB

Ta6arnpa 21

o OpHTaHCKOH

IIo npaBrTeXB-

Ilo MexayHA~

Ilo I Bcecowsuolt KoH-
¢epeEIKH IO HAayIHO-

Ilo RoMECcCHR npH

- - H -
~PaBHTOABCTBOH™ |, ponmoft cueTeMe | poXHON CHCTe- | HCCHENOB. BONPOCAM MreraTyTe reoio
HOH CHCTeME, nopoxE. crp. CCCP THY€CKOH KapTH,
1924 r. CIIA, 1924 r. Me, 1925 r. 1931 1 ’ 1931 r.

ByaumHuk, mefens, raxs- | Hle6ens {(yr.aora-
Kaman K4, TpPaBeJHCTHe (Xpany) | ThH), rajdska (oKa-
JaCTHIE KDYIHHE > 4 MM TAHHAH)

. ecBa (yriaosa-
~ I'pasutt I'papm I'papeancrme (xpam.) Ap 'ra(a};
Kpynue#i rpaBmii JaCTRIE CpPeNHHE .

, I’'paBnii (oxaTam-
JO 4 MM HHﬁ)
I'paBenucrre {xpdany.)
MeXKkHe 10 4 MM
Mexxnmli rpaBuli
Ilec9amnie JacTHEOH .
MeJrri rpaBHH BpyIHbE I'py6uit mecox
. [lecganne IacTHIH
KpyOHHI necox 1 Kpyoanii mecok
TecoR cpexHiie
RpYmHHL MECOE | (o rwmt mecor IeclaH. JacTHNH MelKHe | CpenuEl meCOk
MeagkEl mecok Menkmtt mecox
Ilecaano-neiaeBarTke
MeaIRdH HIH TOH- TaCTHILHL
KEE M8COK Ogenb MeJEHE
HeCOK
Mo .
IIaae
Yot [InaeBATHE YACTHOH
KpynHEBLE
Hx
IIpneBaTHe 9aCTHIH
W MeJEHe
Torru# mx Ha
I'agEHCTHE 9ACTHILE
lanmna (TTRHHCTAZ CYG6CTAHIHA)
I §:: €1 I'maHa T'nnna




3¢ DPHA WIA II0 TAK Ha3biBaeMOMYy s P P eKTHUBHOMY 3€pHY, T. €. 110 TOMY
IAR6OABIIeMY IIOTIEpeIHHEY B3epeH caMBIX MEJKHX YacTHI, o0liee BeCOBOe KO-
JHYECTBO KOTOPBIX COCTABJsSeT TOT MJAM HHOI IIPOIEHT OT BeCa BCeR IpoOHl (Ha-
ipHMep 1o XaszeHy — 10%).

Hean npuxoamres MMeThb g0 C TPYHTAMH, B KOTOPBIX HMeTCS KpoMe
IIeCKa TIPHMECH IIBLIeBBIX (MAHCTBIX) M IMIHHHCTBIX YACTHI, TO HX IIPHXO-
JATCSA Pasandarh eme Mo 00ablieMy HIH MeHbIIeMy COJepMtaHHI0 Tak Ha-
3LIBAEMO P M3 HUIECKOM IJHHBE, T. 6. YACTHI[ C IOTIEPEUHHKOM, MeHDOIUM
0,01 MM,

B Tta6a. 22 mpuBeleHB HEKOTOpPble H3 HamHOOJdee H3BECTHBIX CTAPHIX KJIac-
cuIKAIIH JUCTHIX NECKOB.

Ta6aanga 22

Ilo opeoGaanalomell BeXnduRe 3epHA (MM) Ilo addperTHE-
HauMenoBanae rpyura HOMY 3€pHyY 0O
Tedep Jliorep MYP?RETOB Kelnbrag XazeHy (mx)

Kpynuufi rpaBuil 7 — 10 — —
Cpenunii . 4—T7 4—7 4—5 4—17 —
Meaxmh . 2—4 4 — 4—2 —1
O4eHp KPYOHHfl DECOK 2—1 2 2—1 — —
Kpynuui# mecor 1—056 1 1—0,5 21 1—0,5
Cpenunit " w—0,25 — 0,6—0,2 1—0,25 0,5--0,25
Mearah 0,2:—0,06 | 0,33—0,25 0,2—~0,02 0,25 0,25—0,1
Od9enr MeJRHHA mecok — — — — 0,1—0,05
IIaas (@) < 0,05 — — — 0,05—0,01

ITonarue «mpeobaagaomiasd BeTUIHHS 3epHA» PABHOBHAUHO IOHATHI «IIpe-
obmanaomada (parmud». Heam mo ocm abcmuce (pHC. 82) OTJIORHUTH AHMaMETPhL
3epeH, & 10 OCH OpP/AMHAT — IPOIleHTHEIE COJepRaHUsA (IO BeCy) COOTBETCTBYIO-
IIHX TPaHyJIOMETPHIeCKHX (Ppakuumii MexaHHYeCKoro cocraBa (rpagukr II), To
npeotaajaomeit 6ynerT Ta (paryudA, KoTOpad HMeeT HaHOOJBIIYI0 OpIHHATY.
ITo rpadury 1 nmpeobianawpomeir 6yder (PpakiMa, KOoTopasd COOTBETCTBYeT HaHOO-
Jee KPYTOMY Y9aCTRy JHMHEHA I

Hampumep s I'pyHTa, IPaAaHYyJIOMeTpUUECKHH cOCTaB KOTODOTO IIPEeACTaBIEH
rpadHgecKr Ha pHC. 82, IpeobJamalplleir sABAdeTcd (QpParIEsg ¢ JHAMETDAMH
seped OT 0,05 10 0,25 MM. '

Takme cayyad, Korga NPeobJaJAIOUMMU  OKa3BIBAXTCA JBe RIH Oolee
dparnAii, He ABIALIIMECS COCEJHHMHM Ha rpadHEe, B IPHPOAE PeIKO BCTpe-
qaTcd. Kean e HMeTcsd JIBe cOCeNHUe (PpaRUU¥ OJUHAKOBOI0o Beca, TO IDYHT
cIeyeT EMeHOBATh II0 MeJKON PpakOny, eCAHd CyMMa BecoB eme 06omee MeJKHX
¢dpakmuit mpeo6aaaeT HEal CyMMoH BeCOB Godee KDYIHBEIX (PPAKOHi, H MO KpyI-
HOM (ppaKImuM, eciu, Haofopor, npeofialaeT CyMMa BecOB 0oJee KDPYIHBIX
$paRrIui,

Ecam UpHEATH ONpelelJeHHYID HOMEHKJIATYPY pasiHIHBIX I'DaHyJIO0METpH-
yeCKHMX (PpaRIfHii, TO OCTATOYHO HA OCHOBAHHHM MeXaHHUYCCKOIO QHAJIH3Q y3HATEH
mpeoSaafannyo (HpakIuo, 4To6hl HasBaHHe 5TOH (PpaKIME NOPHCBOHTH BCEMY
JaHHOMY TI'DYHTY.

HoMeHRJIATYD TpaHyJAoMeTpHIecKHX (DpaKUii H3BeCTHO MOBOJIBHO MHOIO.

Hau6omee ynoTpeCHTeabHBIE HOMEHKJIATYPHl TIPAHYJOMETPHYECEHX (Ppak-
I[Mif, KaK BHIHO M3 CBOAHOW Tal:a. 21, 00Jee HIH MeHee OTJIHYAIOTCA OTHA OT
APYTOM, M0 HHU OJHA M3 HHX He MOJeT 0 TeM HIH HHBIM TIPHIAHAM ITOTHOCTHK:
VIOBJAETBOPHUTH 3aIpoCaM HCKYCCTBEHHOIO NMOHUMREHUA TPYHTOBBIX BOZL.
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Hampumep B HOMeHRJIaType akal. B. P. Buabamca Bce ¢parnmud ¢ jJHa-
METPOM 3epHa MeHee 0,25 MM, UMeHYIOTCA NBIILD, TOIA2 KaK 109 ITOHHKEHUA
TDYHTOBBIX BoJ (Ppakiysa 0,05—0,25 OKas3BbIBaeTCs INPAKTHYECKH BOJOIIPOHHIAE-
MOIt M OoJee GJH3KONH K IMMeCKY; IIbLIb e IIPH HACLHINMIEHHHM BOJOW IpHOGpeTaer
CBOMCTBA HJa, He TOJLKO HE NPOBOJAI[Er0, HO H € TPYAOM OTIAIIIEI0 BOJIY.
TeMm Goaee HeIpaBHALHO ObIIO OBl HMEHOBATH IILIJIBI0 IPYHT ¢ Ipeobajaiomeit
¢dparmmreir 0.05—0,25, TAK KaK IIOMEMO 8TOY (PpAKOUH B HeM HMeWTcAd OOBIKHO-
BeHHO M 060Jee KpYUHble $paKIldd, CYMMapHOe IIPOLeHTHOE COXep:KaHHe KOTO-
PEIX MOMReT OBITH (GOJbINe IPOMEHTHOrO COJAeDKAHMA OJHOU JHINDL 1Ipeo6aaaio-
et Ppariuy,

Ta6xmoa 23

Benxng9aHa 3epeH
npeoGirananinei
OpaKpuHH B MM

HamMenoBaHHe I'DYHTA

Kpynen# rpasufi >T
CpenHeseprHCTHH IpaBHIH T—4
Mexkn#t rpaBHi 4—2
Od9eHb KpyOHHEH Oecok 2—1
KpyoaHH meCor 1—05b
CpenHesepHHECTHI NeCok 0,0 —0.26
MexkHu#i necox 0,25 — 0,05
Odenb MeJKHII Hecok 0,05 — 0,01
W < 0,01

33 HEHMeHHeM BOSMOMKHOCTH OCTRHABAHBATHCA 37ech Ha IOADOOHOM EKPH-
THIeCKOM pas3bope H3BECTHHIX HOMEHRJIATYDP, OCTAETCA TOILKO OTMETHTL, 4YTO Ha
OCHOBAHHH COTIOCTaBJICHHSA HaHOOJee YIOTpeOMTENbHEIX HOMeHKJaTyp (Tadua. 21
u 22) Oojiee yNOOHOMK IJd Iedcd NOHHMEOHHS TPYHTOBBIX BOJ IPEACTABIAELTCH
HOMPHRJIATYpa YHUCTHIX IECKOB K IDaBHS, IPHBeJSHHAA B TalJI. 23.

Tabaxuma 24

% sactEu |
HauMeRnoBaHHE TpYHTA < 0,01 mx | %o HIBECTR |y nne
o0 Becy oo Becy
& o 2 | YHCTHE mecok 0—5
%3 = | CxaGOrTHHUCTHE IeCOR 5— 10
& ® & | Tiunnersll mecok (cymecs) 10 — 15
& CyrauHo-cynechk 15— 25
o Tomuil cyriauHo 256 — 30
B CpenHzuil - 30 — 40
> Hupuni . 40 — 55
-
4
5o HecsaBucTa® raEHa 50 — 65
=i O6LIKHOB. (CpejH.) rIHHA 65— 80
= > Juprad riamsa >80
=y
~
- Ilecaannfi Mepres no 20 20
= CyrauHuCTHH Meprexb 20 — 50 15— 25 ITo Teep-
= I'muHHCTHH » 50 — 70 16 — 25 Mo6aepy
< H3gecTROBHIIt » 20 — 50 50 — 70

en
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HHCTBIMHM NECKAMH OOBIKHOBEHIO CUHTAMTCHA TAakMe, B KOTOPBIX H.IHCTHIX
gacTyl (< 0,01 MM) BeTpedyaercsa He Goee 5%. UeM Gobille CONEpPIRHTCS TALUX
JacTHI], TeM 00Jee IECKH TepA0T CBOM (DHIBTPYWINHME CBOUCTBA H IPHO.IH-
KATCA K BOJOHEHPOHHIAeMBIM CYIJTHHEAM H TJIHHAM.

Y CJIOBHMCS HMEHOBATH TDYHTH MO COJepKAHHI B HHX 4YacTHI[ < 0.01 MK
COTSIACHO Taba. 24.

§ 4. CBOIICTBA TPYHTOB 110 OTHOMIEHUK E BOJE

Hpesae yeM IepeiTH K XaPaKTePHCTHEE TPYHTOB IO OTHOIIEHMI0 HX
K IDYHTOBOH BOAC, HeOOXOAMMO OCTAHOBUTHCA Ha IOPHCTOCTH BOOGIIE PHIXILIX
00JOMOYHBIX IIODOZA, KaK HA IIPH3HaKe, B H3BECTHOM CTelleHH ONpeAedSnINeM

OTHOILIEHHE STHX MOPOJ K BOJe.
HopucToCTh 0 HaspBaeTCd OTHOUIEHHE OOWIETO O00BbeMa IIyCTOT KO-

eMy o0beMy BOIEI.

TeopeTHdeCKH MOPUCTOCTH He 3aBHCHT OT 06beMa OTAEAbHBIX YACTHI[, eC.TH
IOCJACAHHEe IIpeACTaBHTH ceGe B BHJAE MApOB OJWHAKOBOIO pasMepa. B 3aBH-
CIIMOCTH OT DaCIIOJOEREHHS IDAPOB TEOPETHUECKAs IOPHCTOCTL DPBHIXIBIX IOPOI
COCTaBAAeT OT 26 10 47%. Ho tak xak (opMa OTAeJPHBIX JACTHI HEOTHHA-
KOB3, & eme MeHee OJHHAKOBBI pasMepbl JaCTUI[, TO IIOPHCTOCTL HHOIJA 3HAYH-
TeJBHO OTIHYaeTcA OT TeopeTHYecKod. Yem KpyliHee MaTepHaJ, TeM MeHee OH
G THODPOACH; IYCTOTHI MeKIY EKPVIHBLIMH YaCTUI[AMH B3al0JHAKNTCA 00Tee Med-
KUMH; B IPOMeRYTRAX MeRIY IOCJCTIHUMH Dpa3MeHIalnTcA ellle 00Jee MeJIKHe
JaCTHOL! H T. JA., 6Jarojapd 4eMy IMOPHCTOCTb yMEHBIHAETCH.

Huire mpusomATcd Jas CPaBHEHHS 3HaUeHHMs IIOPHCTOCTH HEKOTOPHIX 00-

JOMOYHBIX ITOPOJI:

CPENHETOTPABHA . . . « « . . « . & 369/, )
MOJEOTO HeCKa . . . «. o+ « . o+ « . 429/, |
O0ZeHb PIHHHCTOH MOYBH . . . . . . 40,4%, }uo Jlorepy
HID - & 2 v v v e e T e e e e 44—509, |
MeGIaHAKOB . . . . . . . . . . . . OT 4 mo 40%, j

BogompoHmmaeMocTh XOTd M CcBASAHA ¢ IIOPHCTOCTHIO, HO MAJERO
He BO BCeX IPYHTAX YBeJHUUBAETCS BMecTe ¢ Helo. HCAH B eCcTecTBeHHBIX IDYH-
TaX MOPHCTOCTD BABHCHT OT OPMBI JACTHIL[, B3AUMHOTO HX DACIIONOREHHSA H CTC-
IIeHY pasioofpasHd pasMepos, TO BOJIONPOHUIAEMOCTH B3aBHCHT IVIABHLIM oOpa-
50M OT PasMepOB UACTHI[, @ 3aTeM yKe OT (POopMBI H pacHogoMeHHsa UX. Uem
60dbllle BeAUYHWHA B3epeH, TeM 00jce IPYHT BOIOUDPOHHIIAEM, XOTS OB KOI(PHU-
I[HeHT €70 MOPHCTOCTH W OBl MeHbINe. [lecok, ITonepedyHHE 3eDeH KOTOpPOro Me-
Hee 0,01 MM, IMOUYTH BOBCE He NMPOIYCKaeT BOALI, XOTSA IOPUCTOCTHL ero OOBIRHO-
BeHHO (ojgece 40%. IlopHcTocTh 18 HHONIA JOCTHTAET 50%, & MPOHUIACMOCTD
ero 1modtd paBna Hydo. Ilocaegnce 0OODBACHACTCH He TOABKO IIPICYTCTBHEM KO.T-
JOHJ0B, KOTOphle CYRHUBAIOT MOPHI MeRIy UACTHIAMU, HO H TeM, UTO B MEIKO-
3epHHCTON IIOpOIe 0OIbINe NeHCTBHe RAIWTIADHBIX CHJI, OJaroxaps ROTOPhIM
BOAR yIepskHBaeTcsa B mopaX. JeMm (ojee MEIRO3€PHHCTHI IIOPOABI, TeM GOIbHICH

EaIIHIIAPHOCTHI0 OHH 00.127a10T.
KanwiispHocTh UsMepsieTcs BLICOTOH IIOJ'beMa BOALI B KaIMMJIAPHBIX

TpyORAX, KOTopaa yIOBIETBOpHeT caelylomieMy ypaBHEHHIO:

30 (1 — 0,02)
—— ] MM,

h

rie d-— IHAMETD RAIHIIADHOH TPYORM B MK, — Temmeparypa mo llempcmo.
KamHa1apHOCTh I'PYHTOB BOOOLIE TPYAHO IOAMAETCA BBIYHCIEHHIO H OOHI-

KHOBEHHO HAXOJUTCS OILITHBIM IIyTeM.
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Ho mccaedoBanuaM ATrep6epra KaNHIIADHOCTD DeCKa DasHOH KPYIHOCTH
BEIpasRAeTCA CAeXywmuMu BeicoraMu (h):

d=5,00—2,00 M#; h= 25 mm
d=2,00—1,00 , h= 55 ,
d=200—0,50 , h= 131 ,
=0,50 — 0,25 , h= 248

d=0,20—0,10 , h= 428
d=0,10—0,06 , h=1055 |,
d=0,05—0,02 , h=1880

r7e d-— JHAMeTp 3epeH IIeCKA.

B  KpymHO3eDHHCTHIX IOpPOJaX JeUCTBHE CHJIBI TAMKCCTH SHATUTEIBHO
60Jblle JeHCTBHA KANMUIIADHBLIX CHJ, B IJTHHHCTHIX -— HAOOOPOT.

RoamaectBo BOABI, MpoXOAsAIIee B e€JHHHIy BpeMeHH Uepe3 HEKOTOpoe Ce-
TeFIHe BOJOHOCHOI'O CJ0d, CYNIeCTBEHHO 34BUCHT OT BeJTHIMHBI TPEHHA, KOTODPOE
B CBOI OUepe]ih 3aBHCHT OT BeJHWYHHBI IMOBEePXHOCTH IOp, 00PABOBAHHBIX YaCTH-
maMu rpyHTa. IIpm MamoM pasMepe mOp TpeHHe CTAHOBATCA HACTONDBKO 3HAUM-
TeTHbHBIM, YTO HecMOTpA Ha OOJBILYI0 IOPHCTOCThL JABHIReHHe BOABI 3arTpyd-
HAeTcA. Daarogaps aTOMy Bce MEJR03epPHHCTHle IPYHTHI IIPAKTHIECKH MAJIO IpOo-
HHIaeMBl OJ9 BOJHL.

TeMmItepaTypa BOJABl TakMe BIHAET Ha CTelleHb BOJONPOHHIIAEMOCTH TI'pPYH-
TOB: ¢ TIOBBIIIeHHEM TeMIIEPATYPHl YBEIHYHUBAETCA BOAGIPOHHIAEMOCTD.

Boo6mie ycaoBud, BIHAKOINHEe Ha CTelleHb BOJOUPOHHIAEMOCTH, HACTOILKO
MHOTOUHCJEHHEl M PasHOOOpasHBI H HACTOABKO TPYAHO IOAJATCA YYeTy, UTO
HH OIBITHBIE TA0JHIBI, HH BHIYUCJICHHS 10 HEKOTOPHIM 3MIHPHYECKHM (HOpMYy-
naM, HH Jaske DpesyJabTaThl Ja00paTOPHEIX HCHBITAHHN He MOTYT CIUTATHCA ITOKS
elile BIOJHe HAJAEKHBIMH s 60Jee HIH MeHee TOTHBHIX PacUeTOB.

[IpuHATHe BOJOIPOHUIAEMOCTH B8& NOCTOAHHYW iId RaskI0ro JaHHOIO
[PYHTAQ BeJHYHHY CIpaBe/INBO JHUIUL IpU YCAOBHAX DPABHOMEPHOTO CTPOCHUS H
OTCYTCTBHA CJOMCTOCTH. ['JTMHA CYHTaeTCA NpaKkTHIeCKU BOJOHEIIPOHHIIAEMOI,
IOKa BOAAa HaJ Hell HJIH TIepek He| HAXOAUTCA II0J MAJDLIM TaBJICHHeM. Y Be-
JHYeHHe 1aBjeHHA A0 BeJHUMHLI, 1IpM  ROTOPOH TIPeoZ0JieBACTCSA DHEPTUs
RAMWLIAPHBIX CHJ, MOMKEeT TIOBECTH K TOMY, YTO IVIHHA CAeJasTCA BOIOIpPOIH-
1[aeMOii. -

TeopeTH4eCEH BOJOHENPOHHI[AEMBIX IMOPOJ HET; 9TO IOHATHE MOJRHO IIPH-
MEHATL TOJHKO B IIPAKTHYSCKOM CMEICIIE,

OTcoga BHITEKaeT TO IOJAOMRCHUe, UTO NPOHUUIAEMOCTh W BOJOHEIPOIIHIAC-
MOCTb MOMKHO paccMaTpHBaTh LaK NOHATHA OTHOCHTeNbHBle. Kcau mampuMep
O KPYUHGBIM TIeCKOM 3aJeraeT MEJKO36PHHCTLIH Cnalo-NIHHUCTILIH TIeCOR, TO
OOCTeTHHA MORHO CUHTATH II0 CPABHEHHX C BBIINeJeKal[HM KDPYITHBIM ITeCROM
HeNPOHUIIAEMBIM.

ITpunumMad pesdeHHe IPYHTOB HA BOAONMPOHUIACMBIC W BOJOHEIIPOHHIAeMLIe,
MOKHO YCJIOBHO CUHTATDH:

I. BorompordmaeMb MU TPYHTAMH — @ecOR € IMpeodaatawmeit
BEJINIAHOK sepHA ¢ > 0,1 MM, TOPUCTHIA IIeCYAHHE ¢ HEIJIHHMCTBIM I[eMEHEOM,
TaJIeYHHK, ITOPUCTHIe KOHIJOMEPATH! ¢ HelJHHHACTHIM 3allOMHAKWIIHM IOPBLl HIU
NeMeHTHPYIONIIHM BeIllecTBOM, OpeKYHM, BYJKaHMJeCKHe IICCKH, My3BIpUYaTLle H:
SAYeHCTLIE TOPHEIE TIOPOABI, MHOTHE JOJOMETHI, YIIH, OYDPHIH KedesHAR, BCe CJIO-
HCTBIe TOPHBIE IMOPOAB ¢ OTEPBITHIMH ILTOCKOCTAMH HAIUIACTOBAHHS HJIM CJIAH-
[eBATOCTH H TPeI{MHOBATHIE MOPOALI BCeX POIOB.

IIpp sTOM HalO0 YRas3aTh, 4YTO TAKHe IIOPOALI, KaK IEecOR, I'PaBHIl H BO-
o0Ime MOpOAbl PHIXAble H He CAHIIKOM KDYIIHO3ePHUCTHIE PacCMaTPHBAITCA KAk
IIOPOALI, MPOHUIAeMbie en petit, B ABHAKeHHe BOIBI B HHX IOXIUHAEICA BAROHY
JlapcH; MOopoasl Tpem[HIoBaThie M C GOJBIIMMH pasMepaMU Imop (TFOPHBI Te6eHb,
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BAJYHEI), CIOHCTHIE I'OPHEIE DODPOABI ¢ OTRPHITHMH IJIOCKOCTAMH HANI&GCTOBAHES
CIHTAITCS TMPOHANAEMEBIMHE el grand, ¥ ABHRCHHEe BOALI B HEX He HOAIHHACTCS
3akony [MapcH.

II. BogrosenpOoHHNaeMB MU FPYRTAME — IVIHHE, INIHBHCTHE CJAH-
(K, MEPreJb, MEepreJucThle CIAHIBI, IJIOTHHIH H3BeCTHAK, DAHHAT X JADYTLHE W3-
BepIREHHbIe IOPOABI, KOF/Ia OHH MAaJO pa3GHThl TpEHO{HHAMH, NeCIaHMKH H KOH-
LJIOMEpATH ¢ CHILHO INTHHUCTHIM IEMEHTOM, Mepsjad II09YBa H MHOTHe HACKHIIICH-
HEIE BOJOMH TopQHI.

Jas nenell DOHWKEHHWS HETCPECHBI IMABHEIM 00DA30M PHIXJBIE TOPOJHL:
HMeCKH, I'PABHi, TAJEIHUK, CYyOeCH, CYIIHHKH, INIHHKE H OTYACTH TOPPH H Mepre-
JIMCTBIe 1I0YBBL UYUTO e Kacaercd CHeMeHTHPOBaHHBIX TDPeHN[MHOBATHIX IOPOI,
TO OHH MOTYT IpPeJCTAaBAATH GONBINOH HHTEpeC usd HOHHMKeHHS B HHX YDOBHA
FPYETOBOH BOJEI TOALKO B CIy4YadX HPOHUKAHHS M3 HHX BOALI B pPHIXJAble IIO-
POABI, B KOTODHIX HIPOH3BOAATCH INyOmBHEE pa6oTel. IIpE paspaborke e BbIe-
MOK B TaKHX IOPOAAX MOKHO He OIACaThCH OODPYINEHHA NOCACHHHX, & HOTOMY
MOJRHO OTPAHHIHTHCS OTEPBHITHIM BOAOOTINBOM. Heaw e JAOIyCKarh BOAY B KOT-
JIOBAH WIH IIAXTY BOOOINe HEJIL3A, 10 GOlee DAMHOHAJBHEIM NPeXCTaBIIETCS
IPHMEHECHHEe MEeMEHRTAIMH TPEeI[HHOBATHIX HOPOL,

TaruM 006pasoM O0AOMOYHBEIE TOPOABI, HMeoINUe HauOoiIee OOBIIHOE 3Ha-
qeHHe NJId HOHHREHHS, MORHO DA3AeidTh Ha:

1) BOJONPOHHIAEMEIe — NECKH, FAJISIHHKH, I'DABHH, TOPHCTHE IECYAHHKE
H KOHPJIOMEDATEH;

2) BOAOHEUPOHHNAEMEIE — INIHHBI, CYIJIMHKH, CIOH DACTHTEJILHBIX OCTAT-
¥0B, MEPIeJIHCTBIe IPDYHTH, TOPPHI;

3) OTHOCHTEJHHO BOLOHEIPOHHNAEMEIe — MCIKO3EpDHHCTHIE HECKH, IJIHHHA-
¢Thie HeCKH ¥ CYII¢CH (IO CPABHEHHD ¢ NOACTHIRNINHMH HIH HEPCEDLBAOINEMHA
AX KDPYHOHOSCDHHCTHIME BOZONDGHUIAEMBIMA T'DYHTAMH).



I'JTABA V
NPEJIBAPHTEJALHLIE HSBICKAHNA H HCCJAETOBAHHAA

B npenpiaymux raaBax Ghis1a BRISICHEHA BaKHOCTH Ipe[BaPUTEIHHONO OIpe-
JeJeHUsd CBOMCTB IPYHTOB M SaRJIOYEHHBIX B HHUX BOJ, T. €. YHCIACHHHIX 3HA-
yeHUH BeawduH Kk, H m R, pxogammx B (opMyJasl IJs pacdeTa YCTAHOBOK IIO-
HARCHUA,

Ho mpesmje onpele’eHHs SHAYCHHU STAX BEJTHYMH B KARIOM OTIEJbHOM
cirydae HeOOXOAHMMO BEISCHHTb YCJIOBHA 3aleTaHHA BOJ H SaKJIOYAIIHX HX
Macc TPyHTa, T. €. U3YYUTH TeOJOrMYeCKYI0 M IHIpoJorudeckyio o6craHoBRy. Ta-
KUM 00pasoM pellieHHe 337298 IOHHAKEHHA MOMMKHO HAYAHATHCA G TreoJorade-
CKHX HCCIeTOBaAHUH.

§ 1. TEOJOTHYECKUE HCCAETOBAHUA

['eosordtieckue HCCIEJOBAHHS BaKTOYATCA B HBYUCHHH HMEOIIHXCS
B JNaHHOW MECTHOCTH HAHOCHHIX M KOPEeHHOLIX IOPOJ IIyTeM OCMOTpa O0HasReHHH,
OTPBIBEM WIYPPOB H OGypeHusi. MaydeHHe HUMEWIUXCSA JUTEPATYPHLIX H aPXUB-
HBIX MATEpPHAJ0B O I'e0JOTMYCCKOM CTDOSHHM JAHHOTO palioHs MOMKET TaKKe LPHU-
HeCTH OOJBIIYIO I0Jb3y. B Tex cay4dadax, Korja reoJOrM4ecKoe CTPOCHHe palioHa
ZIOBOJBHO OJHOO0PA3HO, 8 UMEIUecd TOKYMEHTbI JOCTATOTHO NOAPOOHEI H JO-
CTOBEPHEBI, MOI'YT NOTPEGOBATLCA TOALKO HeOOJbHIHE TOMOJHHTCABHLIC pasBemlod-
HElE paGoThl, & B HEKOTOPHIX CJIyJasxX U COBCeM He IoTpefoBaTLHCH.

Ho B GoapUIMHCTBE CJOydaeB M3 HMeOIIHUXCA JOKYMEHTOB (B BHIE Ie0J0TH-
4eCKHX M TIeOTHADOJOIMYECKHX KAapT. paspesoB H OOUCAHHN) MOSKHO COCTABHTE
TOXBKO O0Ulee MpEACTaBICHHe O TOM palione, Ile INIPOSKTHPYETCs IOCTPOHKA.
C Ipyro# CTOpPOHBI, B paBHHHHBIX MECTHOCTAX C BBICOKMM YPOBHEM IDYHTOBBIX
BOJ He BCerJa MOMKHO HalWTH JOCTATOYHO INOKasaTeJbHBIE €CTECTBEHHLIe O0HA-
HEeHU,

OTpriBka FIYOORMX NIyP(POB B BOJOHOCHBIX IPDYHTAX HACTOJIBKO 3aTpylHH-
TeJbHA, JIOPOra H NPOJOCMMKHTEIBHA. YTO K DTOMY CHOCO0Y MOSKHO NpuGerath
TOJALKO B TEX CAYIASX, KOTHA AJS BHIACHEHUA reoJOTHYeCKHX YCIOBHH MOMKHO
OTPAHUYUTHCA HeOOIBIIMM KOIHIECTBOM IIXYyDOB.

B 6oapmuHCcTBe caydaeB HAHOONee HeJIecOoOOpasHHIM M JOCTYIHBIM (B 9DKO-
HOMHYECKOM CMBICTE) OKA3LIBAETCA OYPEHHE CKBAMKHHE H B3ATHE U3 HUX Ipol
[PYHTa C COOTBETCTBYIOINHMM 3aMEeDAMH IayOMH 3aJeraHHS M MOIIHOCTEH BCKDHI-
BaEMBIX CJ0EB.

1. Bypenne, naanm pa6or, 1o0nBaHHe HPOO6, TOKYMOHTALHH

3llech HeT HAJO0HOCTH OIUCHIBATH OypOBBle HHCTPYMEHTHI, IPOM3BOICTBO
OypoBBIX paboT, CHOCOGE! B3ATUS IMPO0 H T. [., TaK KaK BCe 9TH JAHHBIe HMEIOTCH
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B DYKOBOJCTBAX I0 GYPeHHI) M TeOIOTHIECKOH pasBElKe B0OGINe, HO ClIeAyeT
OTMETHTL Te OCOGEHHOCTH, KOTOpPHIe MMeIOT CyILieCTBeHHOE 3HadeHHe AJs IIOHH-

SceHHS TPYHTOBBIX BOJL.
Maau 6ypeH ¥ 3ajada HCCIACJOBAHMS COCTOHT B TOM, 9TO IPH IIO-

MODOIM HaHMeHbUIErc 4HCJaa CKBAKHH Tpeﬁye'rca Haubolee IIOIAHO ¥ HPABHJILHO

OCBETHTDH IeoJI0rH4ecKHe YCJIOBHA MECTHOCTH.

Pacioiokesue ¥ YHCIO CKBAMKHA 3aBHUCAT OT XapakTepa H PasMepoB CO-
Opy#EHHUA M CTCIEHH CJIOMKHOCTH I€OJOrMIECKHMX yCJIOBHM.

HnanoM OypeHHS IOJKHA LpeycCMaTpUBAThCA IIPeiRIe BCEIO oOnras
OpHeHTHDOBKA B IEOJOTHH JTAHHOTO paiiona. Jlada oToH OPMEHTHDOBEH HIpeAyCMa-
TPHBAETCS 3aKJaJE3 HECKOIPKHX «OHODHEIX» CKBARHH (He MeHee Tpex).

llpy HasHaYeHHWH MECT STHX CKBaHMH OONBIIYID NONB3Y MOKET OKas3aTh

HOBEPXHOCTHEIN pejbed MEeCTHOCTH.

HampuMep, ecliH HMeeTCsi SICHO BbI- e N2
pakeHnad pevynasd ACINHE (puc. 83), TO i oy l 71 Iparuya
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SKeJATeNbHO 32J0MHTh TPH CKBRJEHHBl TAK, ITO0BI JBe H3 HHX HAXOIHJHACH
B KAKOM-HMOYAb IOINepedHOM CEICHHH OJHiMEe K KpadAM TOJHHBI, & TPEThid —
B TATbBEre HJH NMPOCTO Ha CepelquHe NOJAMHBI, IIPHYEM TaK, ITOOBI TPeyroJbHHK
1—2—3 Or1 npHOJIHBHRTEIBHO PABHOCTOPOHHHMN.

Ykasarh ofmue mogpo0Hble NpaBHIa BBIOODA MECT ONODHBIX CKBAJRHH O~
BOJHHO TPYH{HO; OHNBITHOCTH HCCIeNoBaTENd, KAK U BO BCeH BOOOIle DasBelke,
OOJIRHa HIpaTh 3/eCh MIABHYIO DOJIb.

Ecnn paiton Goapliol, TO 3aKJIaIHIBaETCAd HECKOJIBEO ONODHBIX I'PyII CEBa~
AHUH, KOTOPBle MIH CBSISHIBAITCA MeRJY Co00I0 KaKHM-IMO0 OOIUM IIPH3HAKOM,
HJIU e CKBAsKHHDI HABHAYATCSA HE3aBUCHMO JPYr OT Jpyra M CBA3BIBAIOTCT
TOJABKO TIOTOM, KOTJA OOHADYMHTCH UX IeOJOrHIeCKasl CBA3D.

B Tex cayuasax, Korjma pelbed MeCTHOCTH He JaeT HHKAKMX -YKasaHWi Ha
PO3MOSKHENM XapaKTep OTIOMKEHHH, IlepBble CKBARHHM CIeAyeT 3aKJIa]bIBAThL Ha
MecTe OyIyIero cOOPYIReHHs IO KAKHM-HHOYAb DYKOBOAALIMM HalpaBIeHHAM,
HallpUMep — -1I0 IOPOJOABHOH M IOTEpPedHOd OCAM COOPYREHHA.

TlepBhlg cBeleHMS MWJIM JaKe HAMEKH Ha XapakTep sajeraHud IOpo[,
PaBHO Kak HAa COCTaR H CTPOeHHME HX, MOTYT IOJACKa3arb yKe HEKOTOPYI0 IIpel-
BaPUTCIBHYI0 PYKOBOJAILYI0 MBICAL IS JAAbHEHIIero pacloJoseHHs CEBaMHH.

Hpumep (puc. 84). MecraocTb poBHAd. Bce TpH CKBaMRUHB Ha NEPBHIX
MeTpax IVyOMHBl BCKDHIJH IOPHOIH3HTEAbHO ONWHAKOBBIE CJAOR IOYBBHI M HOMA-
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TIOYBEI, HO Iay0ikEe CTAJd 3aMedaThbCsd HEKOTOPHIH HaKJIO0H CJ0eB OT CKBAasRHHEI
N 1 B No 23 No 3, upudeM B cKBamkuHe N 1 BCTPeYeHBI HEKOTOPHIe TDYHTHI,
KOTODPLIX HE OKA3aJ0ch B CKBAKHEAX Ne 2 1 Ne 3.

OT0 HaBOAUT Ha MBICJAb, UTO II0J IPHKDHITHEM IIEPBOIO M BTOPOrO CJI0OCB
BaXOATCA OTIOMEHHA 3aCHIIAHHOTO IIOTOKA C HANpPABJEHHEM ero TedeHHd OT
CKBaRHMHE Ne 1 E CEBasRMHAM Ne 2-—3,

JI1 BOSMOMHOCTH COCTaABIEHHS IIOIEPEeYHOr0 IpodHIS IpeluoaaraeMoro
DOTOKA MEMRJy CKBaskMHAMH No 2 m No 3 saknalbiBaeTca CKBaskuma N 4. [o-
IYCTHM, 9T0 OOJBIIMHCTBO IOBEDXHOCTCH HANJACTOBAHMA OKasaj0Ch HaKJIOHEH-
HBIM OT CKBamHH Ne 2 M Ne 3 K cKkBaskMHe Ne 4 M UTO HAKJIOH 0COCEHHO SICHO
BLIpAsEeH [JIA NOBePXHOCTH HHIKUEH BOIOVIIOPHOH TAHHDLI (pHC. 85).

Ecan npononmuthk cropoHsl yraa ABC B o0e CTOpPOHBI, TO TOUKH Ilepece-

qeHUs WX ¢ IOpusoHTaIbHON mpamoi DE, npeicrasagiouieil B paspese NEPBYD

CHM3Y TOPH30HTAJBHYI IIOBEPXHOCTH HANIACTOBAHH, NAIOT INPHUGIUSHUTEIBHOE
yRasaHue, rle HAXOAATCA Oepera 3aCHIaHHON MOJMHBL HcaM BTH TOYKH yXOTAT
CIMIIKOM JajJeKo 3a IpeJedbl CTPOHTEJNBHON ILTOIMATKH, TO 3aKJIa/BIBAOT Cie-
Ayoimue CEBasRuHel Ne 5 B N 6 Ha PacCTOAHMAX, HMEIMUX IpaKTHYeCKoe 3Ha-
geHHe A INOHUSKEHHS YPOBHA

I'PYHTOBEIX BO/[ B JAaHHOM CJAyUae. N5 N2 Na N3 N6

Passupasi 6ypenne IO Ha- [ SPacmumemsind caod |
UpaBACHUI, TePIeHIRKYIIPHO- Mesuis necox cyxod | F
MY E JUAHH No 2—Ne 3, MOSRHO Cpedueseprucm. -
UM YCTAHOBHTH HAIPABJCHHE (ROOOKOCK ) — iR~ -
HOAMHEl MJH OOGHAPYMHTH, 9UTO gpednul -

MECTO IIOCTPOMKHM IIpeJCTaBIAET e o
BAMKHYTYI0O KOTIOBMHY  (4TO, NI
KCTATH, A HAlIero IpUMepa G B
MeHee BEepOATHO, Tak Kak Ha JHe LA T T posul
HMeeTcsa KPYUHHEIH rpaBHH, YHKa- I'sana
SHIBAIOIIMH Ha COPTHPOBKY Ha-

HOCOB IIpH [JOBOJBHO OBICTPOM 8

re1cHUN  GBIBUIETO  OTEPHITOIO Pae. 85
ITOTOKA,).

YdacuuB o6muil XapakTep OTHOMEHHH, majee Jerde Oy/JeT HAMETHTD H IIpO-
vecTH OYpeHHe 110 TeM HAIIpaBJeHHAM, II0 KOTOPHIM MOMHO BBIACHHTH I'€0JOTH-
‘IeCEO¢ CTPOCHHE MeCTHOCTH IpHM MEHBLIIMX 3aTpaTaX CpelCTB M BpeMcHH.

M3 crasaHHOro BHM/IHO, 4TO IEPBOHAYAJLHBIN TIIAH OypeHHsS MOMET OHITH
COCTaBJIECH TOJBKO B caMbIX OOUIHX deprax. /lajiee GypeHue cielyeT BECTH, py-
KOBOACTBYACH pes3ydbTaTaMM IepBLIX CKBamUH. Takoe 6ypeHue B OTJIHUHE OT
GypeHud 110 3apaHee pPa3paboTAHHOMY JHeTaJbHOMY TIaHy (¢ TIpeaBapUTEJbHOHR
pa30MBKON CKBAsKMH W HasHaYeHHeM INyOMH HX) MOMHO Ha3BaTh & K TH BH B M
6ypenueM. TaruM 06pasoM OCHOBHBEIM IIPaBHAOM IPH COCTaBJeHUHM ILIaNa
Oypenud JoMEHA OBITh AKTHBHOCTSH €r0: IJAH He JOAKEH HMCTh Xapak-
Tepa sapaiiee IOATOTOBICHHOH JeTalbHON IPOrpaMMsl, a JOJAeH pa3BCPTHI-
BaTHCH 110 XO0AYy paloT, NIpHYEM KaMJas HOBas CKBAKHHA IPeTHA3HAUYAELTCA s
BRHISICHeHHUA KOHKDETHOI'0 BOUPOCA.

Heyno6eTBa Takoro He TOYHO 04eDYEHHOr0 NJJaHA, 3 UMEHHO TPYAHOCYh 3a-
(7aTOBPEMEHHOI0O OUpeneJeHud NOoTPeOHBIX JCHEMHLIX CpelCTB, KOIHYecTBa OV-
POBBEIX KOMIUIEKTOB M pPabod9dx INpH 3aJaHHOM CPOKe, TOJBKO Kasmymiuecsa. Ha
caMOM JleJle MOJKHO IIPHM H3BECTHOM OIIBITE MpPeJyCcMOTPeTh M o6uiee KOTHYECTBO
HeOOXOJHUMBIX CHEBa’KMH, H IOTpeOHEIC CPEICTBA, M KOJHIECTBO OVPOBLIX KOM-
IIeKTOB M paGounx. CMOTpS MO pOAY COOpY#eHHH, 0 HMX pasMepaM B IJIaHe
H 10 IyOHMHe MX 3aJ0KeHHSA MOMKHO 00Jee MM MEHee TOYHO CKA3aTh, CKOJIBKO
poTpedyerca CKBaRHH M KAKOBA JOMMKHA OBITH cpenHsas rMvOuHA OypeHud, 3a-
Jlada e aKTHBHOrO OypeHHsl OyHeT CcOCTOATh B TOM, 4TOOBI PACIONOMHTEL HTH
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CKBASKHHB Haubojee PAqUOHAJBHO JIA NOJIYyYEeHHS SACHBIX M TOIHBIX pe3yJbTa-
TOB pasBeARU. OTHOCHTEJHHO IPOM3BOICTBA CAMOIO OypeHUsS HeOOXOJHMO cie-
JaTh HEeCKOJIbKO 3aMCYaHHM.

Ilpn mpoxonke cAOUCTBHIX I'PYHTOB, OIPH HAIWIHKA TePeMERANTUXCS IPOHH-
IaeMbIX H HeUPOHHUAEMbIX IPOCIOHKOB, HeOOXOIMMO JacTO BLIHUMATH OVp H
fpalb HpodBl, TaKk Kak HWHA4Ye MOryT OBITH IPOUYIIEHH! 04eHb TOHKHE BOJIOHE-
IIPOHUNaEMbIe HPOCHOHKH, KOTOPBEIe MOIYT HMI'DATh CCPLE3HYI0 POJb IIPH PeUICHHH
ROUPOCA O NOHHREHHUH YPOBHS I'DYHTOBBIX BO/L.

Ilpu mpoxomaeHNH IecIaHEIX CJI06B ¢ OOJbLIIMM HAIOPOM BOJABI BMECTT
¢ IOJHHMAIOIAMCA yPOBHEM BOABI IOAHUMAaeTCA IPYHT, KOTOPLIH 3amouaHder Of-
cadHyl TpyOy H 00pasyer «upoOKy». B TaKoM caydae HaJ0 IOCTAPATHCH OCa-
[ @8  pas . IuTh of6cadHyo Tpydy 0 BOIOYIOpa H
nosufuun nosugus ngmﬂ 1IpoOKY BHIOPATH TIOCTeNeHHO (IpH IIOMOIIH

MEJOHKY HIH JOMKH).

[Ipy 6ypenuum B cx0AX TIPyHTa, He
HACHIIMIEHHBIX BOJO0I0, CJACAVET MPH KaKIOM
3aJ0re OILYCKATH KoHell Oypa Ha HECKOJBKO
CAHTUMETDPOB HU:Ke (ppesepa 06CaIHOU TDPY-
661, JlOoILycTHM, 9TO IIPH HEKOTOPOM IIOJ0-
KeHHH (puC. 86, IOBHIHUA 1) B CRBaRHHE
IIOABHIACE BoJa. HKime [0 HU3BICICHHS
O0ypa, a OCOOeHHO IOCHE HTOr0, BOJA 110
HAIIOPOM IPOHHUKAET B 06caHyl TPYyOy H
YBIEKAET C CcOO0K DABKHKEHHLIN [PYHT,
o6pasyd mnpoOry (mosumua 2). 3aMepHB
IIyOMHYy, Ha KOTOpOIl WOABMJIAch BOJa H
B34ATa TMocaedHAA Tpoda ¢ KOHU& Halapbd,
CHelyeT 3aTeM OCaRHBATH 00CATHYH TPY-
0y, OJHOBPeMEeHHO BEHIOHpaA INPOOKY sre-
Joukoit, Ilora cao#t 5 He mepekpHIT 06caT-
531 &’éﬁﬁ o 5_ HOM TpyGOM, NPOGKA I0CHE BHIGHpAHHAS

R : 9aCTH €6 X HEKOTOPOr0 BBHIHUJAHHA CHOBA
noanuMaeTes. Hepellya ocamuBaHue TPyOH
K BBHIOWpaHUe TPOOGKM, MBI B KOHIle KOH-

Prc. 86 IIOB 3aMeTHM, 4TO IIpPH BHIOWDAHHUH IIPOOKH

IIOBEPXHOCTh ee ©O0Jd¢e He IOJTHUMACTCS.

JTO IIOKa3bIBAET, ITO BONOHOCHBIH CJOU 5 IePeKPHIT obcaluHoll TpyGol, dpezep

ROTOpOH Bpesajcsd B NOACTHAAIOmMUN Boaoymop (mosuius 3). [locae storo npn-
CTYIIAT K OKOHYATEAbHOMY H3BJICIeHUIO IPOOKM.

Bri6pas mpobry a0 TOM riayOHHEI, Ha KOTOPOH NOABUJIACH BOJA, HATHHAKT
najee BLIOHDATh e¢ OCTOPOSKHO, CTPEMSCH VJIOBHTH CMeNY TPYHTOB, 00pasylliux
po6ry. Koryia BCTpeTHTCS HOBBIM IPYHT (BCJAE] 34 IECKOM INIHHA HJIM CYIJIH-
HOK), TO eT0 OTHOCAT y¥e E BOJIOYUOPY 6 H Jalee IIpobwl GepyT HOPMAJIHHO.
Ecayn smenareabHa GOJAbIIaA TOYHOCT B YCTAHOBJICHUHM IOJOREHUA BOJOYIOpa.
TO MOKHO II0 H3BJCUCHAU NPOOKH HOPUICAHATH TPYOY H 3aMEPHTH Ty OTMETRY.
Ha RKOTOpOH B TPyOe CHOBA IOSBUTCA BOJA; HTa OTMETKA O6yIeT IPHOIU3UTCABHO
TeM YPOBHEM, Ha KOTOPDOM HaXOJHTCS IIOBEPXHOCTDH BOJOYIODA.

Ho mocnennsas onepamus TpeOyeT O00JbIIOH OCTOPOMKHOCTH, TAR KaK MO-
SEeT CHOBa O0pa30BATHCH IIPOOKA, UTO COTIPSIKEHO ¢ HOBOM IOTEepeH™ BPEMEHH.
IIpu orcyTcTBHH 0000l HeOOXOIMMOCTH H IpH GOJBINIOM HAIlOpe Jyddle HTOTo He
JeJaTh, a OIPAHRUMTbCA ITPHUONMBKHTENBHON OTMEeTKOH IOBepPXHOCTH BOJOYIIOpA.

2. MexanmaecEmii aHaJd3 IPYHTOB

JInsa cOCTAaBIGHHS TeOJOrHIECENX Ppa3pe3s0oB HEOGXOIUMO MMETH JOCTATOY-
HYK YBEDEHHOCTH B TOM, WTO OTHOCHMBIe K OJHOMY CIO® HPOOB IDYATa HeH-
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CTBUTEIBHO OAWHAROBE! II0 CBOEMY. IPABYJOMETPHYECKOMY <COCTABY, KOTODDLIH,
KaE BBIMIe OBLI0 YKa3aHO, 00YCIOBIHBAET CTelleHb RBOJOIPOHHIAEMOCTH.

IIpm o4enb 4YacTBIX CMeHaX CJI0EBR KOJIAYECTBO IPo0 MOMeT 6GBHITh OYeHD
BEJHKO, MERIY TeM [POU3BOJCTBO AHAJH30B TpeGyeT H3BECTHOTO 'BPEMEHH, 0CO-
feHa0 151 MEJKO3ePHUCTHIX [TOPOJ ¢ GOJBIINM COAepRAHUEM IMTUHUCTHIX 9aCTHII.

B ocHoBHOM BCe H3BeCTHHIE METOIE I'PAHYJIOMETPHIECKOTO (MEXaHUUYECKOro)
aHaJM3a TPYHTOB MOXKHO DA3JeJUTHh HA CISAYIOMHe:

1) IpoceuBaHue depes pelieTa ¥ CHTA;

2) OTMY4YHBaHHe (II0 CKOPOCTH BHIUAJCHHUA YACTHUIL, B €Tod9eif Bo/le);

3) npoMBIBaHMe (II0 CKOPOCTH BHIIAJEHHA YacTUL] B TeKydell Boe);

4) 10 pasHMIE BHICOT PA3HOPOIHBIX SKHAKOCTEH B COOOIMAIHXCA cOCylax;

5) a®poMeTpHYeCKHH CIloco0;

6) HeHTpO(YIupoBaHHUE;

7) paslejieHHe TOKOM BO3AyXa.

IpocenBanune d4epes pemeTa ¥ cHETa. I'DyHr B BO3AymHO-CY-
XOM ¥ DBIXJIOM COCTOAHHH UPOCEHBAETCA depes IOCIAeNOBATEIbHLI pAJM peller
W CHT C OIIpeJleJeHHLIMH pa3MepaMu orBepcTvii. HaGop CUT OOBIKHOBERHO OHI-
BaeT, He cduTad 60Jee KPYIHBIX, CACHAYIOIUHI:

1—5 mu IV—1  un
II'—"3 ” V"_O:5 n
mm-—2 , VI—o0,25 ,

DriBaioT cHTa H ¢ MEHHIIWMH DasMepaM¥ OTBEPCTHH, KaK HalupUMep
B npubope Boawnga — I'yacpexoda (1,00; 0,5, 0,25; 0,10; 0,05 MHM), B KOTOPOM
IIpOCEHBaHHE MATePHaJda YEpe3 CHTa ITPOM3BOAHMTCA IPH HOMOIIH BpAIIAIIHXCSH
METOK, NpUIeM TIPYHT IpeJBapHTECJILHO BHICYIIHBACTCA B CYIIUABHOM MKa(dy
OpH TeMiepatype He MeHee 100° C.

MeToxsl ocam/AeHud BCcTOoAYICH BOJe OCHOBAHB Ha pasIHINH
CKOpOCTe¥i 0CaskIeHUA YACTHI, Pa3HOM KDPYNHOCTH, a UMeHHO (Taba, 25):

Ta6nrmna 25

CropdcTs OCAmIeHUA B MM/cex
Iluamerp
JacTRL 10 OMHTAM
M oo XazeHY Bepandcro#i | no CaGaunmy
Aa00paTOPHE
0,001 0,00154 —
0,005 0,0385 — < 0,2
0,01 0,154 —
0,0b 2,9 2,0 0,2—2
0,05"_0;10 - 27:8 ]
0,10—0,20 — 5y
0,20 — 95,0 poo>2
0,25 26,5 = J
0,50 53 — —
1,00 100 — . —
W3 3THX MeToA0B HaH60TIee H3BECTHHI:
1) Meton, CHKODCKOTO, V' IIpocThle, HO HETOUYHBIE, CAYIRA-
2) » Boabda, ! myue TIaBHBIM o6pasoM st
3) » Kwuonna, rpy0oro ompeleleHHA cOJAepEa-
4) moaeBoit crnocob [nymkosa, } HHAA TJIWHEL |
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5) Meronr PanneeBa—Bmibamca, }
6) » Cabanuna,
7) » PofHHCcOHa,
g; z: IC{i?eIﬁ’OneHa, : Bosee TouHbIE, HO CHORHEIE.
10) »  OcGopHa,
11) »  AMepHRAHCROTO IIOYBEHHO- |

ro GLpo, J
12) »  Arrepfepra u pdax ap.

U3 cmoco6oB, OCHOBAHHKHX HA CKOPOCTH BHIUOAAEHHS Y&CTHN
pasHoii KPYIHOCTH B ABURYIelcsa Bone, HaHO0dIee H3BECTHHI:
1) ciocob Uy nie,
2) »  Hébeas,
x4 3) » e,
4) » Itonmenroro m Komemkoro-HKpayeca,
i 5) HenpepbIBHBIN cioco6 npod. I'zywwona u Jp.
OTH MCTOAB! TPeGYIOT Ja60paTOPHOM OGCTAHOBKH M GoJee HIH
6] i MeHee BHAYHTeJbHCH 3aTpaTel BpeMewHd. llosToMy 60.4p1M0e KOIH-
9ecTBO NpO0 AHAJHSHPOBATE HTHUMH CHOCO0aMH 3aTPY/AHHTEALHO.
sl Cuoco6er HéGena u Illy;epue MoBoABHO NpOCTH W TPeGylT Cpas-
HUTEIBHO MAJO BpeMeHH, HO AAT Pe3yAbTaThl HACTOILKO Ipy6LIe,
«o| ] 9T0 TOYHHIX AHAJUB0B STHMH CIIOCOOAMM NPOM3BOJHTH HEJIb3d !,
/l W3  cmoco6oB, OCHOBAHHBLIX
i FH HA DPaAa3HOCTH YPDOBHeH pa 3-
-4 HOPOIHDLIX SKHAKOCTEH, Ba-
20! || CHYEUBAET BHUMAHHA CPABHUTEAD-
HO HOBBIA ciioco6 Buvreps, mpu-
9\ A TOAHLII 1A AHATIM3A MCJIBUAIIIIHX
I'PYUTOB, Tak KaK OH JaeT BO3-
MOSRHOCTD OIIpeIedHTh IIPOIEHTHOE
cojiepsKaHIle JACTHI[ JIOOBIX IoTie-
PEeYHBIX pasMepoB OT 2 MM JI0 2 &,
C Ammapatr DBuraepa (puc. 87) co-
CTOHT H3 JBYX TpVvOOR 4 W B, coofmap-

IMHICA MeXRJY CO00m IPH OTKEPHIBAHHH
RpaHa h.
HenplTyeMplt  MaTepHax noMe-
\ MaeTcd IIPH 3aEDHITOM kpaHe B TPy¥yOH-
Pue. 87 xy A, a B Tpy6ky B HamupaeTca Xe- Pac. 88
CTHAJIHPOBAHHAH BOJA. OATEM COJEP:RH-
Moe npHOOpa B304JTEIRAETCH, H RDPaH TNT-
9aC JRe IMOCTe B3OANITHIBAHHAA OTKPBIBaeTCcH. Y PoBeHb BoJH B TpySie B YCTAHABTABACTCHA BBIIIE,

geM B TPyOKe 4 OnaroJaps Da3HAIE yAeJbHLIX BECOB CYCUEH3HH B TPYOke 4 H JCCTHITHPO-
BagHOX BOJH B TpyOke B.

L]

C

o ‘:377‘/6 I~ C.M.“h‘I!

£ [ spemnt

1 Qnuecayue ¢m0oco00B MeX HUTECKOTC AHAAH33 MOXHO HalTH B CAGNYONIAX HCTOYHHEAX.

1) Cuoco6 Chkopexoro —H. Y maxos, Tpemis xpemocTEHX coopyxerud, ClOb. 1913.

2) Cmocobur Boabda, Kuoama, Hlyasue, loge —Ilepsaxon, PH3HYCCKHE H XHMEH-
decKHit aHalds modesl, ctp. 300—350, CIIB 1832,

3) Cmocodnl PrageeBa — Ba ibavea — mypH. ,lloTBoBegeHRe® Ne 1—2, :1903_

4} Cmoco6 Cabauura — Ca6amnu, Krpe mozsosesennd. Mocksa 1909,

5) Coocolm Kione, Komeugoro, ATrepGepra H ueans paf Ipyrix—3 ayepop e:‘ﬁ, 063qp
COBpEMEHHHX IepMaHckHX pador H T. 1, ,Hzpecrina MenuonarTMOHHOr0 HHCTHTYTR Ne 1:’:,
1925 r., B Goxeo 1034HHe PAGUTH TOFO ke aBTOpa B ,l[3zecTnax MueTHETyTa rHAPOTEXHHKH®,
1931—1932,

6) Cnoco§ Tayurkosa — Order raxpoxarpuieckoit gacTH G3Y TyprecraHCKOIO Epad,
r. I, 1910 r.

7 Cuoco6 Cper-Ogera A Ap. ~-3HAb6epMuun 1 Kaenon, O BOBLX MeTOXAX MeXa-
BEMY9eCckoro aHaxdza. Mocxksa 1926 r.
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JareM ypoBeHh B TPYSKe B HAYHHAST HOHAKATHCH, TARK KAK IIPH BHIAJCHHH Golee KpYII-
HbIX 9ACTHI[ HHMRe MYJIesod 4epTHl (H2 BhICOTE KPaHA) yHEUbHLIH BEC CyCHEH3HH yMeHbHIaeTCH.

3aMepsi ITPOMERYTKH BPEMEHHM OT HAUadd ONKITa H BHICOTY BOABL B TPyOke B, MOEEO
DOCTPORTH KPABYID H3MGHEHHA DasHOCTH YDOBHe# B Tpy6kex B M A (h—H) B 3aBHCHMOCTH
or BpeMenm —t¢ (pHe. 88).

OnpeseneNHe MeXaRHIeCKOr0 ¢OCTABa M0  HaJePICHHONH KDHBOH JeTaeTcd UPH IOMOITE
BHITECICHUH H rpadAYecKmM IyTeM HY OCHOBAHHH CIeIYOIIEX IMOFOKEHHH:

1) h—H=DB-M, (1)
Iae:
B =k k, —mocroaunasa, Bu9HcAgeMad 1o ¢opMmyre CTokca;
M —-macca meoceBmell YacTH CYCIEH3HH;
h — ypoBeRDb INECTHITHDOBAKHOR BoIB B TPyOKe B;
H — yposerp cycneRsmr B TpySke A.
YpaBaeune (I) BWBOZATCA H3 3aK0HA COOGLIAIOUIEXCH COCYNOB:
T

h S
TF= 5 B GOpPMYIH! nJs oNpelelleHHA YAOJbHOTO Beta CyCIeH3HH:

H
S —s=%kM, rae k¥ — nocrofaHHaA; & — VHXelIbHEIH Bec CYCHeH3UWH; § — YIeJAbHHH Bec
AeCTHANRPoRaRKOH BoAn. Torna:
H

h—H;_—‘S—.— (IS"-—S).

H
IIpe HajlemalueM BB Gope H BelHIHHA - = const = ky.

C:H
2) =y, (I1)
?'1“
rie: :
rs — PaJuyc TOHepeIHOro CedeRHHI YacTHIR, HaHEMeHBIIEH B JaRHOH (PaKUiH, TOJHOCTHD
nepeniefuie H3 TpyO6kH 4 B OTCTOMHHEK ( (HHe depTl 0);
{ — mpoMeRYyTOK BPeMeHH OT HAa4Yal ONBI#h [0 KOHmA CCAmICHHA NAHHOH (PIKMHE.
Ypapuenue (Il) poipeaeno u3 gopmysant Croxca:
2 8;— &
v= - 1 % grg'
N
HAH COKpAleHHO: v = kre,
OTKY I

Ve
r= k_—.

B 9THX yDaBHEHHAX: ¥ -—CKOPOCTb MajeHHA 9YaCTHOH; ¢ — YCKODEHHe CAJE TSHKECTH:
$¢— YIeNBHBIH BeC JaCTHNODLI; S2-— yAeTbHHIH Bec RHAKOCTH; 7 — KOD(PUIMEHT BHYTDeHHEIO Tpe-
HAA KHAKOCTH, 7 — DANHYC NAJA0med 4acTHIihL

Vlﬁ gepes C, monyaum: r=C Y o.

, H H C2H
fax ®ax v=—, T0 r=C( ~» HEE t= , IpHIeM:

2

]/-'IE- 29 (s1—s9) ~

Jdag Bonel v =0,01; s,=1; g=981.

Aaa pasjgeneHyus oTpeska OpJHUATHL (PHC. 88), COOTBETCTBYDILEro MOJHOK Macce BLTIAB-
mux dactrl (0A), ka aBe 9acTH, W3 KOHX OJHa 4aCTb COOTBETCTBYET MAacce OIHOH KPYIHOCTH
B pyras — JApYTo#, NpHMeRseTca IDaQUUecknll IPHEM, COCTOAIMHNR B CAEAYINIEM.

Ha ocHopaHHH BCeX UPEBEIEHHEIX OOJOKOHHHE To KpuBOH I — H mpr abeumcce # ofpe-
JLEETCA IPOUCHTHOe COLepXKanHe NMOG0H (PparknuH.

Iycrs A0 =100% u TpeSyercsi nai™i UPOMEHTHOE CONEPRARHE 9YACTE C DPaZHyCAMH
B TMpegeaax or i1 Jo T

Ho ypaenerrn (1) ppryucaswres & @ & (HampuMep th = OF m { = OL),

IIpoBoiaTCA OPAMHATH, KOTOpHE TepeceKalT KPHBYI B Toukax R ®H K. Yepes mocaen-
HEe IPOBOALTCA KacaTeldbHble X kpuBoii: BC w KF. Orpesor CF, zaxiaroueHHbI{ MemRTy Kaca-
TeILHEIMH, JA€T MPOLEHTHO® Cofiepanye ofite#t Maccel ¢pakmErR: di—ds.

Meron Buraepa TpeGyer maGopaTopHO#i OGCTAHOBKM ¥ 3aTPaThl 3HAUHTEND-
HOTO BPEMEHH,

O603Ha9YHB
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ApeoMerpuueckuit cnoco6 IIpoToJOHTrO OCHOBAH TaKiRe H&
H3MCHEHUN YVICJIbHOr0 Beca CYCIEH3MM II0 Mepe OCAMICHUA B3BEIICHHHIX Ya-
CTHUIl MCIBITHIBAeMOro rpyHTa. OH sakiiodaercd B TOM, 4T0O B HHJIMHID, B KOTO-
POM TIPOUCXOLMT OCaMmIeHHUE, OyCKaeTCd AeHCHUMeTp ¢ JeJeHUSIMH, COOTBET-
CTBYOIIUMH YIeJbHBIM BecaM oT 1,0 1m0 1,10 (C TOYHOCTBIO M0 YETBEPTOrG
3HAKA); 110 Meépe IIOCTENCHHOTO BHIMAJeHHUs JaCTUI Olpelelisiercsa YIEJbHBIR Bec
cycleHauu H® Bzamedaercd Bpemda. OTEjaibBad 3aTeM 10 ocH abcuucc OT-
peBKH BpeMeHH, & II0 OCH OPAUHAT -— COOTBETCTBYION{HE YIeIbHBIe Beca, I0JY-
9a10T RPHBYI, IO KOTODOM, HOJB3YACH ClIEeHUAJbHBIMY MaTeMaTHIeCKUMH (Hop-
MyJdaMH, MOMKHO ONpPeJelIHTh MeXaHHIecKHH COCTAB AHAJHU3UDPYEMOIO TIDYHTA.

Croocot 1Iporosnonro Hamboaee MpUrode 714 MeJabdadiuX rpyHTOR M MMOYB.

To ke MOKHO CKA3aTh OTHOCHTETHHO METOI0B, OCHOBAHHBIX HA pasjeJeHHH
JaCTHL HMeHTPOhYyrUpoOBAHHEeM H TOKOM BO3JlyXa.

3. IloreBoe CPABHHTEJALHOE OIpeTeJoHHe MOXAHWYECKOIO COCTABA IDYHTOB

YeM Gonee TOYHBIE PE3yAbTaThl JAET TOT HJAM HHOH METON MeXaHUYEeCKOro
aHaJau3a, TeM CJHOKHee, KaK NpaBWiIo, HpuOGOpEl M TeM OOJbIIe BPEeMEHH Tpe-
fyeTcA Ha IPOH3BOJCTBO KAMKIOr0o aHAJIHU3A.

[Ipn GypeHuu 4YHUCAO LIPO6 HEPeAKO H3MepAETCSA COTHAMM M THICAYAMH, H
BCe MX aHAJHU3UPOBATH TOYHBIMU cI0cO6aMHU OBLIO OBl HEBOSMOIKHO.

KpoMe Toro mamo uMerb B BHIY, 9TC aHAJHU3BI IpeAIe BCEr0 HYMHbI
B IIPOHECCE CaMOW pasBeKM s AaKTHBHOTO pYKOBOJACTBA OypeHHEM, HEBO3-
MOSKHOTO 0e3 COCTaBIeHHA
IpeJBapUTeIbHbBIX, IIOCTe-
i IEHHO VTOYHAEMBIX paspe-
!ﬂﬂﬂ 4” #[I d'” ¥ ﬂ 3” QU Jﬂ%ﬂ '@Ua U @U 30B. DmICTpOTA CpaBHHU-
TeJbHOU OUEHEHM JOOBIBaL-
MBEIX IIpo06  HeoOXoIuMa.
Ol ol alal alloal all all ad el afl =l Jas DOCTHIREHUA ee TIpH-

XOAUTCA I0OJIB30BATHCA ITO-
JIEBBIM CPABHUTEIbHBIM

flnan

Bud cbory

Pre. 89 ONpedceHHeM  MeXaHude-

CKOTO cocraBa mpob. Huke

Naan OIMCEIBAETCSA OJHH H3 Ta-

KMX JHOJeBLHIX CII0CO0O0B,

ﬂﬂﬂsﬂﬂ"ﬂﬂﬂ‘ﬂﬁﬂfﬂﬂﬂ%"ﬂ-wﬂﬁﬂ@ﬂ NPHMeHABMIANCA TI0H pYy-

KOBOJICTBOM aBTOpa MU
1X] #) ) @] #]w] 2] o] 2] 2] » OypoBux H3BICRAHMAX st

NOCTPOHKH KaHAJAHU3aIlHH B
JIEHUHTPAIE.

IHpo6sr 11epBEIX CKBa-
RUH OIpeleldioTess rpyoo
(Io BUJY ¥ Ha OUIYIIL) M 33HOCATCH Ha, YCPHOBOH reosorMdecKuil paspes; BCaC]
33 STHM SBHO OTIHWYANIHECH APYT OT JApyla Ipo6nLl OTNPABIATCA B JaG0paTo-
pUI0 14 OmpefieleHuA UX MeXamudecKOro cocTaBa OJHUM W3 TOYHEBIX CIIOCOGOB.

[IpoananusupoBanutlie NPOOH paclloaaraioT saTeM Ha JOMEeYKe ¢ AYcHKAMH
B OIpe/eJeHHOM IOPAIKe 10 KaKOMY-TH60 TPUBHAKY: IO COJIeDKaHHMIO (PH3HIe-
CKOH TIJIMHBI — JJAA cylecedf M CYNIHHKOB M 10 Ipeobaazamoiiei ¢parmud —
2JI9 TMecKOB W rpaBua (puc. 89).

TaxuM 06pasoM IOCTEIEHHO TOIydaeTcd MeCTHAS IIKaJa. BrpodeM WIKAJdy
MOMHO COCTABHUTH IIPeIBAPHTEIbHO H HE M3 MECTHBIX IDYHTOB, HO Iy4lle, Kak
TOGJbKO HAKOIUTCA OCTATOYHOE KOJHIESCTBO NPOAHAJHU3UDOBAHHBIX IPOO, 3aMe-
HHATH ec¢ MecTHOU mraJou. IloHATHO, YTO WIKAIL MOMKOT JONOIHATHCA HOBHIMU
SYEeHKAMU, eCJIH TOJABKO OYyAYT MOABIATHCA HOBBIE THIHIHBIE IPOOLI.
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W3BiedeHHsie U3 CEBaskMH LPOGHI PACKJAAFZBIBAIOTCA B TOM IOPHIKE, B Ka-
KOM OHM BCTPeYeHBl B CKBAKHHE, Ha TAKKX e JOmMEYKax (Ramiad IIA oTdelb-
HOI CKBAsKUHEI),

ITonoxUB oNeYRy C H3yJaeMBIMH IPoGaMH psaZoM cO IIKAJON, IPOH3BO-
AAT CPaBHHTENbHYIO ONEHKY BceX Ipo0, HaYHHadA ¢ NepBOi, IepeIBUTad ee BIOJb.
HIKAJBI 0 TeX IOD, NOKA II0 IBETV, KPYNHOCTH (HA-IJas, 07 JyIOd U Ha OHLYIb)
H 10 JpyruM IpH3HAKaAM HE HaAHWAYT CXOAHYI ¢ Hell AYeHKy IIKaJabl (pHC. 90,
HecaelyeMad npoGa oTMedena X).

3aTeM HccaelyeMass npoba HAHOCHTCS Ha paspes CKBaMkHHB H 0003Ha-
faeTcsd Ha IIOCJHeJTHEM TEeM HOMepOM WIKAJEI, ¢ KOTODLIM OH3 0KA3aJach CXOTHOH
IO MeXaHHYECKOMY COCTaBY.

Tar me mocTymaior co caeayoied npodok u T. 1. Haneca taxum o6pasom
Ha pa3pes MPOOEI OMHOM CKBAyKHHBI, IPOJEJILIBAIOT TO Ke C IIPOOAMH IPYroi.
TpeThe#t H T. 4. CKBaXUH.

Ecaw aGCcOdOTHLIE OTMETRH cxe. N cxe. N2 crcs. N'3
H3RECTHEI, T. €. eCIH yCTbd CKBa- ’ i l
$HH N POHUBEJHPOBAHLI (4T0 CJe- JUC g e —~ 587
IyerT JenxaTh HIAM A0 Hadala Oype- T l o
HUs JAHHOH CHRBAKHHE, HJIH IKE _L,/’” 2
cpasy Imoc.Je ee OKoHYIaAHHA), TO 1O- 2 Al T 3%
7Te3HO HAHOCHTH CKBAYKHHDLI Cpasy 4 =< B
Ha OOIMHM JHCT OYIYIIEro TeoJo- 5 s _I,_,___a———;:;;r
FHUECKOT0 pa3spesa  HccaelyeMoit I ) Bty 5
MECTHOCTH. T — (I aa l

HoygaeMble TIPOGHI  JOJMHLI F— ‘ﬂr"

ObiTh B MOMEHT OIpeJeJeHHd B B T S T _«_—_’_:[qq:
TOM $KC COCTOAHHMM, KaK H IIPOOHI _,_ “\njﬂ'" T 1

{lIRaJbpI, T. €. B BO3IAYNIHO-CYXOM 12 ""“"““““;ﬁ“f‘
U pasMeJb4cHHOM. Kcau Haqo cpas- J i

HHTh IIPOGHI TaKMKe BO BJIAKHOM U

HEePasMeJLICHIOM COCTOSHHMH (4UTO Pre. 91

HHOr1a ObiBaeT BAMLHO), TO B Ta-

RO€ :Re COCTOAHME HAJ0 IPHBECTH H 3allaCHYI TIOPIHI0 COOTBETCTBYIINEH IPOOH
IIKaJbl.

ITo mamecenuu npo6 Ha OGIME paspes IS HeCKOIbKHX CKBARMH (pHC. 91)
COeTHHAIT MekAy c000if OAMHAKOBBIE CJOM. ICJAH, Kak IOKasaHO Ha pHC. 91,
CIOH 4 BCTpeYaeTcs TOJNLKO B ckBamuue No 1, a B IPYIHX He OOHADYHXEH, CI0H 3
o0HAPY®EEH B CKBAKHHAX Ne 2 H No 3, a B cEBasuHe Ne 1 OTCYTCTBYET, TO pas-
pe3 He MpeACTABIAETCS BOBMOMKHBIM 3aKOHYUTH 03 BBHISICHCHHUA B3aMMHOTO pac-
TIONOMREHHUA CI0EB 3 H 4 B IPOMERYTKEe MemAY CEBasRHHAMH No 1 ¥ Ne 2.

LI BBIACHEHHSA HTOTO BOIPOCA HPHUAECTCA UM 3aJ0HHTH JOHOTHUTEAbHYIO
CRBASEMHY MEREAY CKBaKHHAMH No 1 B No 2, MIM ‘Ke HA OCHOBAHHU (GONee MJIH
MeHee SCHOTO IPeICTABACHHS O TeHe3uce JAHHBIX OTJ0MREHHH DElIHTh BOIPOC
TEOPETHICCKH.

Ilpn coelmueHUM pa3pesoB OTACIBHBIX CKBAKHH B OOUH OOHIHUU paspes
HA0 BCE BpeMs HMeTh lepel c000I0 KypHaJ OypeHHdA, Tak KaKk KPOMe 9HCTO
MeXaHHIECKOro olpejedeHus npod OLIBAlT 04CHb BAasKHBI Te CBOHMCTBA TDYHTOB,
KOTOpHle OBIIH 3aMeIeHEl IIPH U3BJICICHHM HMX M3 CKBaKHHE! (IBeT, KOHCHCTEH-
MUs, BKIOYEHUS HMHOPOIHBIX IIpUMeced, POA HanapbdA, KOTOPBHIM B3ATa IPOGa,
TOBCICHHE IIPH STOM BOABI, HACKOJIBKO JETKO IIPOHHKAIH B JAHHBIH IDYHT Oyp
H 06ca/Hasd TPy6a M TeJbli DAL IPYPHX OOCTOATEALCTB).

SalcH OypOBOTO MacTepa WJM cTapilero pab04ero MOIyT HDHHECTH OOJb-
MMy II0A63Y IIPH COCTABICHWH paspesa.

JlomosiHsAg IIOCTEIEHHO TeOJOTHIeCKHH paspes HEOOXOTUMHIMH  HOBHIMH
CKBaRHHAMH, HAJ0 BCETAZ CTPEMHTHCA K NOHHMAHHIO FEOJOIHYECKOr0 CTPOCHHUS
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"MPCTHOCTH. s 3TOH HelW TIONYTHO C COCTABIGHHMEM PAa3DE30B MHOIAA II0JNE3HO
COCTABJIATDL THICOMETPHAYECKYI0O KApPTYy IO KAKOMY-HHOYJb DYKOBOJAIIEMY CJIO,
HAIIDHMeD 110 IOBEPXHOCTH HHUKHEIO BOJOYIOPpA.

HIEONMUCAHHNH CII0CO6 CPaBHUTENLHOIO aHAJIH3a, NpHMeHeHHLIN npu 6y-
POBHIX HBBICKAHHAX IJA IPDOSKTHPOBAHUA W IOCTPOHKH JeHHHIDAJNCKONH KaHAJIH-
3aIMH, JaJ BIOJNHE GNArONDHATHLIE DPe3yJAbTaThl, NPHYEM BBEIACHWIHCH CleAYI0-
IMHe ero IpeHMyIllecTBa:

1) GonbImIasA CKOPOCTH ONIpeJIeNIeHHMi: OJHH YeJ0BeK B paGOYMl JeHb MOMET
OIlpeneNHTh Golee 100 1mpoG;

2) HCKJIIYHTEIbHAA TPOCTOTa OGOPYHOBAHHA;

3) MOCTATOYHAS TOUHOCTH, HEOJHOKDATHO IIPOBEPEHHAS TOYHBIM MeXaHHIe-
CKHM AHAJIHA30M;

4) IpoCTOTa IIONBb30BAHHSA, He TPeCYDINas OT PACOTHMKA CIelHalbHOH IOJ-
FOTOBKH;
5) HEYYBCTBHTEIBHOCTH K OOCTAHOBKe: TpeGyercd TOJBKO Balll¥Ta OT

JIOWIA ¥ BeTpa; IS YCKOPeHHS MOACYIIHBAHHSA 1Ip0o6 MOMKHO I0NH30BATLCS IIeC-
JaHOW GaHel HIH CYMIMNJIbHBIM IIKA(OM.

4. Teora1poaornye cKH® Pas3pe3sl H EKaPTH

ORrOHYATENBHRIME JIOKYMEHTAMH OypPOBBIX H3BICKAHAH JJad IOHHIREHHS
I'DVATOBHIX BOJA SABJAKTCA PEOTHAPONOrHYeCEHe pa3pesbl H TI'eOoTHIPOIOrddecKast
Kapra (1718 GO0JbIIOH TepPUTOPHH).

fTocne yTOYHEHHA W HMCIPABJCHHA IMEPBOHAYAJLHBIX TEOJOTHICCKHX paspe-
30B OCTAeTCA HAHEeCTH HA HHX JHHHUH DABHBIX BBHICOT YPOBHA BCTPEUYeHHHIX BOJO-
HOCHBIX TOPH30HTOB (IHADOW30TUIICH) ¥ WINOMHHHDOBATH YCIOBHHIMH 3HAKaAMU,
0c000 OTTEeHHB BOJOHOCHBIE H BOJOYIIOPHBIE CJIOH.

C 5THM BaXXHBIM J06aBIeHHEM I'HIPONOTHYECKOT0 XapaKTepa TeONOrHYeCKHe
pPa3pe3bl NpeBpaIraloTCsd B CBOJAHBIE IeOlHAPONOrHYCCKHe paspesbl, KOTOpBle H
CJIysRAT OCHOBHBIM MATEPHANIOM KAK JJI4 NPOeKTHPOBAHUSA YCTAHOBKH IIOIIHIKE-
HHUsI TPYHTOBHIX BOJ, TAK H 1A PA3pacOTKH BCero Booflie crocofa CTPOUTEIb-
HEIX pasorT.

K reormapodormdeckoMy paspesy JOTEHA GHITh IPHAOKEHA IIOSCHHTEIbHAA
3aIHCKA, BRJINYAWINAS OMUCAHHE TPYHTOB M BCTPEYEHHHIX B HHX BOJ.

BomonocHEIe CHOH JOJKHAEI OBITH O0XAaPAKTePH30BAHEI B OTHOIIEHHH OOH-
AnA BOAB B CKOPOCTH NOADEeMa YPOBHS ee B O00CQNHEIX Tpybax. Henun mMgiores
IIOTOKH TPYHTOBBIX BOJ, TO Ha KapTe CJeAyeT IOKA3aTh HAIPABIeHHE STHX IIO-
TOKOB, & B ITOSCHUTEIHbHON B3alldcKe — CKOPOCTH TeYeHHA BOJH, YRJIOH BOIO-
VIIOPHO® IIOCTCJM M YPOBHA FLYHTOBOU BOILL

pu u3BICKAHEAX HeOOGXOJVMO NPOU3BECTH HECKOJbKO XHMHISCKHX AHAJIH
30B BOJABI, 'PYHTOB U r'a30B (€CIH TAKOBBIE BELIENAIOTCS H3 BOJH), YTOOBI MMETh
IpeCTABAECHHE O TeX ABJCHUAX, KOTOpHle MOI'YT BHI3BATh BATPYIHEHHA H IO-
TPeGOBATh 0COOGHIX Mep IPEAOXPAHCHMSA DIEMEHTOB YCTAHOBKH NOHHMKEHHA OT
BpeTHBIX XAMUYECKHX H (DHBHYECKUX BIHAHHH.

PesyapraTer 9THX aHAJH30B TAaKRe JONKHEI ORITh NOMemeHB B IIOSICHT-
TeJIbHOH 3aNHCKe.

§ 2. OBCIEAOBAHUE MECTHRIX O0COBEHHOCTEM

MecrHBIe OCO0EHHOCTH, KOTODHIe MOrYT 0Ka3aTh OYeHb BARHOE BIHAHHE
Ha TIDOM3BOJICTBO IIOHHIREHUS YPOBHSA IPYHTOBHIX BOJ, MOI'yT OHTb CaMEIe pas3-
HOOOpas3HHbIC.

K yucay raaBHeHIAX MeCTHBIX OCOGeHHOCTed OTHOCHTCA HANHYHE BOTH3H
CTPOUTEILHOIO YYACTKA OTKPBITHIX BOJOEMOB, KOTOpHE, KAK OLIIO YKA3AHO BBIIIC,
UMEIOT UHOFQ pemaloniee 3HaYeHHe B CMBICAE PACIIONOMEHHS KOJOIIEB H IHCAA
uX. HeMan0BasmHOK 0CONEHHOCTHIO SABJIAETCS TAKKEe COCCICTBO BO3BHITIEHHOCTEH,
¢ KOTODHIX BO BpeMs JIHBHeH MOMeT ITOCTYIATh G0JIbIIOe KOJHIECTBO BOZEL.
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Cepbesno#t MecTHON O0COGEHHOCTBI) MOTYT GBITh KOJNOANLL, CIYRAIDHE AJAA
J06bIBAHHA BOABI OKPECTHBIM HACEJICHWEM WJIH NDPEeINpUATHAMH, TAK KaK ITOHH-
FeHHe YPOBHA I'DYHTOBBIX BOJ B DAWOHE YCTAHOBKA MOJRET IPH HM3BECTHBIX YCJIO-
BUAX OBITH IPUYUHON HCUE3HOBEHHA BOJBI B KoJoAlax. MrHOpHpOBaHHE STOTO
BOIIPOCA MOJET IOBECTH K OYEHD HEIPHATHBIM IIOCIEJCTBUIM.

OdeHb Cepbe3HOW 0COGEHHOCTHIO SIBISIOTCS PACIONOFEHHDBIE BOGJIU3H CTPOH-
TeJILHOTO YYacTKA KDYIHEIE COOpPYsReHHS W 3JaHUHA. Hak On HM OB yBepeH
CTPOUTENb, YTO BHIHOCA IPYHTA NPH H30pPAaHHOM KOHCTPYKIIHH KOJIOINEB OBITH
HE MOJReT, OH BCe RKe JOMIKeH JI0 TIPHCTYIIa K paGoTaM 0GCAeN0BATH BO3MOMKHO
TINATEJILHO STH COODYHEHHS H OPHUIUAJLHO, COBMECTHO C IIPEIACTABUTENIMH
3aWBTEPECOBAHHEIX YYpeRIeHH, Ba)HKCHDOBATP HX cOCTOSHHe. Heaw coopyme-
HHe HMeeT CJelbl IOBpeKJeHHW H3-33 IIOJBHMKEK TIPYHTa H HepaBHOMepIoi
OCAIKH, TO IIPHAETCA NDUHATH MeDB! JJIA NpeAylpeRIcHHA JalbHEeHIAX IOBpe-

\ /}\ N

S
e
~

i Ypogens zpynm
/ ’t'-« / 00

. PR e i | Moo
lwa @ * =1 “ o “-..f.-.../.l. ...... -.-{.--- ‘l [ T --"." ypoeenb
 Wmapepepnene ‘oca@ﬂ‘u Y | p. tinpee

0845

yp

Boicoma
\-‘h
-
D

\

i

\
1
\ .

‘D\\ ') \‘ ,}'
1\1" N"‘V
PNV VIVEVIED X XUXIE L IV Y VIV X XX
MecAubi

Puc. 92

sEdenuit. Hano MOMHHUTE, YTO BCAKHE MOBPEKACHHUS MOTYT IIPHIUCHIBATLCA BIUA-
HWI0 HCKYCCTBEHHOIO IOHHMKeHHS TPYHTOBHIX BOJ, KaK HTO0 MOKas3ald IPAKTHKA
ITOHHUsREHU B ['epDMAHHH, HECMOTDPS HA TO, 9TO B GOJBIIHHCTBE CJy4YaeB 9TO He
COOTBETCTBOBAJIO AEHCTBHTEJILHOCTH.

Hemany®o pode urpaer 4acto BOIPOC O TOM, KyJa BHIIYCKAThH OTKAYHBaE-
My Body. OGcmedoBaRHe GIHRAMIIHX €CTECTBEHHBIX HIM HCKYCCTBeHHHIX NDH-
eMHHKOB BOJBl C IEJHY0 BHACHEHHSA HX IIDOMYCKHOW cIICCOOHOCTA U YCJIOBHH,
Ha KOTOPBIX BO3MOJKEH BBIIYCK B HHUX OTKAYWBAEMOH BOJABI, JO0MIRHO OBITH IIPO-
U3BEAEHO 3apaHee, W MOJIYTeHHBIE JAHHDIE HOMMEHL! ORITH VYTeHEI IIPH IIDOEKTH-
POBAHHH YCTAHOBKH ITOHHIMREHHSI ¥ IIPH IIOJrOTOBKE I paboTaM.

IlepeunciaenaBIME BaRHBIMHA AJd IIOHUIKEHHA 0COGCHHOCTAMHA He HCYEPIILI-
BAIOTCS, IOHITHO, BCe BO3MOMRHBIe MeCTHBIe YcJ0BUA. MomeT 0KasaThesl pak
OPYTHEX CIeIAPHICCKAX YCJIO0BHE, a TI0ATOMY Iepe] IPOSKTHDPOBAHWEM HE06XO0-
JEMO BO3MOSRHO IIOJIHEC Y4YeCTh BCe HTH MECTHBIR VCJIO0BYsL, YTOOB! TeM CaAMEIM
YCTPAHHTh HIH OCJIA0UTH HeH306eKHEIe HeORUINAHHOCTH M 3aTPYAHCHHSI.

IIpu oOcnemoBaHUM MeCTHBIX OTKPDLITHIX BOJOEMOB H.IH IPOTOKOB IIpPeskTe
BCero BHaJ0 OOpATHTH BHHMAaHHe HA COCTOJHHE AHA U CTpoeHME OeperoB, T. e.
BHIACHHTH, HACKOJBKO BAWIEHO JOske BOJOEMa H BO3MOMKHA JH (DUIBTPAIUI
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BOABLI M3 BOJ0eMa B TpYHT IpH HOHHMEHHH YPOBHSA BOJH B HeM, a TaKKe Ha-
CKOJBKO IIPOHHIAEM TPYHT 1107 AHOM DeEXM X BOIH3H Oeperos, Tak KaK BOIA,
MpOCOYHBIIAACA Uepe3 IPOHHIAEMEIH ITOKPOB IHA, MOMET IDOHHKATh H JaJdplle
B CTODOHY YCTAHOBKH IOHHREGHUA.

Hacxoabpko cepbe3HOe 3HAYEHHe HMEeT 3aH/IEHHE JI0%Ka BOJ0EMa, ITORA3bI-
BaeT CaAeAyIOU UM ImTpHMep.

IIpa coopymennn nitwozoB npu Ilaérmeusee (613 Dbepaura) B 1909 1.
fnarofaps HCKYCCTBEHHOMY IOHHMRCHUK YPOBHA TIPYHTOBEIX BOJ, MHOIHC KO-
aonuel B LlIapaoTren6ypre HCCARIHN, B TO BpeMs KaK H3 OIH3IEKaIIero KaHaIa
BO/Jl3 COBEPIICHHO He IPOCAYUBAIACH K IIOCTPOiiKe.

YTo KacaeTCs BAMAHHA CTPOeHHA IPyHTa HA PACIIPOCTpPaHEHHE B HeM BOTHI,
IPOHHKADIEeN Yeped HEIIOTHYIO ROPOYKY ,JHA BOJMOEMA HIM UDH OTCYTCTBUH
3TOH KOPOYKH, IIOKA3HBAKT Jydiie Bcere rpaduKyu KOJNECOAHHSA €CTCCTBEHHOIO
yPOBUA TPYHTOBBIX BOJX B CBA3H ¢ KOJeOAHHUCM YPOBHS BOJNHI B BOJOCME.

Ha puc. 92 npelcraBinens rpadurd rosge6anuit yposHda p. Illnpe u rpyH-
TOEOH BOJABI B HAOMIJATEIbHOM KOJOIIE, H3MEDSABIIMXCA CHCTEMATHYECKH erxe-
MECAYHO B TedelHde AByX JeT. 'padHEH MOKA3BIBANT, YTO KOJIe0aHUA I'PyHTOBOH
H peuHOoH BOJBI OYeHDH XOPOIIO COTJACYIOTCS KaK II0 PHTMY, Tak H 11O aMILITHTY/e,
npuyeM KoneGaHHs YpPOBHA TPYHTOBBIX 'BOJ, OIIEPERAIOTCS HA OJIHH MecsI] Ko.le-
6aHUAMH YDOBHA BOJAB! B peKe.

Keltnprax o6bACHAET YPC3BHUANHYID COITACOBAHHOCTH B AMILIHTY, 14X ITPH-
BeleHHLIX TIpaHKOB cBOCOODA3HBIM Te0JOTHYCCKHM CTpoeHueM  DepJauna,
a4 HMEHHO PABHOMEDHOCTBIO IeCUAHOIO PPYHTY, KaK IIPEKPACHO OTCOPTHUPOBAHHBIX
Q-TIIOBHANBHBIX OTIOKEHAH MOIHOIO JpeBHeI0 IIOTOKA. PABHHHHOIO XapaKTepa.

BrioiiHe OLEHUTH IPAKTHYECKOE BIUAHHE GJIHU30CTH OTKPHITHIX BOJOSMOB Ha
IIOHH/KEHHE YPOBHS TIDYHTOBHIX BOJ K OCO0EHHO BIMAHHE HIHCTOIO IIOKPOBA
JJ0Ra MOYRHO TOJBKO IPH IIOMOIIH CIEIIHAIHLHBIX OIIBITOB.

Hag 6b HE OHJIKM XODOMIC HCIOJHEHBI PacyeThl M BOOOGIIE MPOEKT ycTa-
HOBKH NOHHMCHHA, HEJOCTATOUHBIN yYeT MeCTHBIX PA3HO0ODPABHLIX YCJI0BHH MO-
FeT OHTH NPHYHHAOH 04YECHB HENPHUATHHIX HeoxHIaHmHoctel. llostoMy Ha u3yde-
HHE MECTHHIX OCOOSHHOCTEH IIPH IIPOCKTHPOBAHHHU KDYIHHIX YCTAHOBOR HOHUIKE-
HHA HAJO0 006pAIIaTh OYEeHb Cephe3HOe BHUMAHUE,

§ 8. OUPEAEJNEHHE KO3PUNIIEHTA BOTONMPOHIHNIAEMOCTIL I'PYHTA %

MeToabl onpeseneHdd BelHYHHEl k MOMRHO pasfieduTh HA TPH OCHOBHEIX
IPYIIIBL

a) METOJBI BBIYHCJIEHUA 110 TEODETHUCCKUM U SMIHDHYeCKHM (HOpMYJIaM;

6) MeToanl JaGOpPATOPHOIO OIpelieseHUs ITOCDPEJACTBOM (PHILTPOBAHUSA BOILI
Jepe3 HCHBITYEMBIH I'DYHT M IIOCHEeAYOILHX BEYUCIEHUIL;

B) METOJDLI BHIYHCACHHS II0 pe3yibTaraM H3MepeHH! TpH NIpOGHBIX OTKAY-
KaX BOJBl M3 KANTAKHHX ONBITHHIX YCTPOHCTB, T. €. B YCIOBHSX eCTECTBEHHOTO
IIOJIOREHUs H COCTOSIHHSA HCIIHITYeMOro IPYHTA.

Hna Toro yToOn! OIEHHTH ¢ TOYKHM 3DEHUA NOHUMKEHHSA TPYHTOBEIX BOJ BCe
TpH TPYIIIEI METOJOB ONpeleeHHs kK, He0o6X0AMUMO BEPATIC OCTAHOBUTHCHA H3 HHX.

1. Onpexeaenne £ mo gopuyxan

IloxpoGuble cBeTeHUA 0 BceX (POPMyaax Is ONpeledeHHA k ¢ I0IPOCHLIM
AX Pas’00opoM MOMHO HAHTH B CHPIUAJBLHBIX TPy/aX MO STOMY BOIPOCY, & TaKEe
BOOGIHIE 110 TEODHH JBUMKEHHS TDYHTOBBLIX BOZ,

BonpmigacTBe (POPMYN BHPAKAOT k Uepe3 BeJHTHHY JIHAMETPa 3epeH
necka. K TAKOBBIM OTHOCATCH:

1) ®opmyaa Xarera (1869 r.):

k = 0,0036 d,2,
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The:
d, = 289, — IAAMETD BOOOPAKAECMOr'0 3ePHA cpeJHero Beca:
m—.—_ZJZé— A P BOOOp : P p :
Ag,— nola Beca QpaKIUH ¢ JAAMETPAMHE 3epeH B Ipeienax d/—d,”;

di, + di” r
d, = T cpedHHH MHaMeTp sepeH AaHHOH QpaKIHH.

B aro#t d¢opMyde H B NOCHeYIOIIHX COCTaBJIAKNINHE BEJHIHHH HMENOT
cJeyiae H3MepeHnd:

d —B mm; k—B smfcex;

d,, B mm— TUAMETDP B6pHA CPelHEeIro Beca, oIpeXelseMHH COINACHO BHIIE-

VKa8aHHOMY.

2) ®opuyna Xappena (1874 r.):

k=0,009 d 20,0128 d,2.

3) ®opmyaa 3expreiiMa (1880 I.):

k = 0,00297 d, 2=,
Wi ()
7=1-}0,0136T -1 0,00070472,

T— reMumepaTypa BOAH B rpalycax llenncHd, xagk W B JadbHefmux

JopMyRax.
4) Qopuyaa Jlorepa (1890 r.):
k=0,001 d,.
5) dopmyaa XageHa (1892 r.):
k=Cd2:,

rae C=0,0115—0,008 (C.,=0,01) AJd8 YMCTHX 0JHODOJHHX HeCK0oB H (=
== 0,008 — 0,00575 nJa 3arpA3HCHHHX HeOJHOPOIHHX HECKOB;

d, — 3P PexTHBHHNE HIHaMeTp, T. 6. HAWOOJNBINHI JHaMeTp 3epeH caMoll
MOJKO3eDHHCTOR JaCTH, COCTaBIAMIEH 10°%, oT Beelt OpPOGH TPYHTa IO Becy;

1=0,7-4 0,03 T.

IIprp 7'=10° C nasa 9mcroro oqHOPOJHOTO TecKa GopMyna Xa3eHa MokKerT
GHTH HAIICAaHa TaK:
k =0,01d2

IIo yrasanuio Xa3eHa ero Gopyyda NPHMEHEMA OJd HECKOB, UMEIOIIAX
, d
d,=0,1— 38,0 mm, IpH ,Ko3PHIACHTE Heonﬂoponnocm“———d‘l < 5, TpHIeM
[d,— AHaMeTp HAHGOJBINErc B3epHa YACTH, COCTABAANMEH 66% BCeil mpobu
rpyHTa IO Becy.
6) dPopuyna Camxrepa (1897 — 1898 rr.):
1

— 2 LI
k=0,0575 d, e ,

m

rie 1=1-410,0337T;
K, —E03pHUIHeHT, 3aBACAMHKA OT UIOPHCTOCTH H ONpegesdeMHRt 10
TabJs. 26.
Bce mepeudcienHbBle BhIMIe cTapble (POPMysbl UMEHT CYIIECTBEHHEIE HeJO-
CTATKH. KOTODHIe He II03BOJNSIOT HMH IIOJb30BATHCA JasKe I TIPHGIHREHHBIX
BHIYHCIeHHI! K02(DUIHEHTa BOJOIPOHUIIAEMOCTH K, TaK KaK AAIT COHIIKOM 60Jb-

Iide PACXORICHHS € IPAKTUKOMH.
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Tabauuga 26

ITonn- 1 ITonm- 1 Ilopn- 1 Iopn- 1
CTOCTE _ CTOCTB - CTOCTD — CTOCTH ——
B 0/0 m B 0/0 Km B 0/0 ‘K’m B 0/0 I(m
26 0,00870 31 0,02122 37 0,03808 43 0,06267
27 (,01350 33 0,026)1 39 0,04524 45 0,07295
29 0,01694 35 0,03163 41 0,05939 47 0,U8456

CoBpeMeHHEIE HCCIEA0BATENH BUAAT NPUYHHY HTOH HEHAJERHOCTH CTAPBIX
(OPMYJaT B TOM, YTO B HHX He YUYTEHH MHOIHe CylOecTBeHHEIe ¢aKTophl. Ilo-
BTOMY B GoJee HOBHIe (POPMYJH I1A Kk BBOAATCS! Te HIU HHBIe HOBHIE BEJIHUYHHBEI.
[JABHEIM 00pa30M BeJHYHHA CYMMaDHOIT NOBEDXHOCTH YACTHI[ IPYHTA, CBA3aH-
HOH ¢ NIOPHCTOCTHIO NOCHeTHEro, a TaRye BA3KOCTH BOJLI, CBA3AHHAA C e€ TeM-

neparypoi.
C measio 6oJiee APKOTOC OTJIMIAS HOBHX (GOpPMYJ OT CTapPHX B JaJbHeHImeM

BBGANTCA BednIAHa M ¢ oGo3HATYeHHeM aBTOpa (Hanpumep M, =M

Kpworepy # 1. 1.).
7) ®opmyaa Kporepa-llyskepa (1918 r.):

2
k=0,00463 M, <d5

3
rge: M —_—-f—-i)-—; — OOPHCTOCTH;
it e P PHCTOCTH;
d, . —B3bpexTuBHHH IHaMeTp 3epHa mo I[yEkepy, ompeleaseMH# H3
YPaBHEHHA:
1 _L—%n Ag,
dZun di’ '

OpHYeM Ag,— Joas Beca ¢paknEH ¢ NAaMeTpaME 3epeH d —d; ;

1— HOMeD (pakrIlHm;
s

T— —

oTBeTCTBeHHO npH 18°C = ¢°C.

¢

=1

d/ 4+d”
d‘=i'_‘j;i;

BenuynHa © onmpejelseTca B3 Tall. 27.

n— 9ACH0 QpaRmAi;

4

— KO3(ALHEeHT BABKOCTH, NPHYEM 7,3 H 7, — BA3KOCTH BOIH CO-

Ta6anma 27

174

© 0 1 2 3 4 5
x 0,588 0,612 0,635 0,656 0,676 0,698
£ 6 7 8 9 10 11

E 0,721 0,744 0,766 0,768 0,807 0,837
£ 12 13 14 15 16 17
x 0,854 0,878 0,902 0,926 0,950 0,975
£ 18 19 20 21 99 23

x 1,00 1,025 1,052 1,080 1,107 1,181
£ 24 93 30 40 50 60

x 1,153 1,180 1,313 1,620 1,926 2,231

oo



8) ®opuynn Tepuara (1925 r.):

a) k=0,133 M, a4, 9-E JJIA MOPCKOr0 H JWHHOTO OKATAHHOLO MeCKa;

b) £=0,767 M, d}? —:%‘lnna YIJI0BATOr0 IIECEa.

!
B stax ¢opMynax o0603HAYAIOT:

¥ — r—0,13 \® i
= g 3 P — HOPHCTOCTS; d, — s deKTHBHHE

IVaMeTp 1o Xa3eHY.

SHaueHHS O ONpeAeNANTC H3 TACIULH 28.

Ty

Tadanma 28.-

©C 0 1 2 3 4 b 8
;":— 1 1,04 1,08 1,12 1,165 1,196 1,225
to T 8 9 10 11 12 12,6

{I‘% 1,270 1,300 1,340 1,380 1,412 1,460 1,476
© 13 14 16 16 17 18 19

—:—:— 1,495 1,545 1,580 1,620 1,665 1,705 1,750
£ 20 2 22 a3 24 25 28

—::— 1,79 1,84 1,90 1,03 1,965 2,016 2,150~
t© 30 40 50 60

—:‘f 9,24 2,76 3,285 3,800

9y Popmyna Kosenm (1927 r.):
k=0,0794 M, d, >,
rae: 5
Mro= @5y
v ompeqelifierca mo Ta6m. 27 mua gopuyas Kporepa-Ilymrepa; d,— 3ddek--
THBHHH MHameTp Do Kozenu:

n—1

Z Agi 3 Ag, ,

”

rme:n —9Hca0 Gparmuil; ¢ — HOMeD QPaKIAH, IpHYEM dpaknua : == 1 — caMas.
Kpynr a QpaknBa; 1=mn— caMad MeJKO3ePHRBCTAdH;

1 :
'-(i‘__(df—l—da)'z

rne d/ m d,”— kpaiiEHe NpefeldH NHAMETDPOB 3epeH NAHHOM (paKiHH.
10) Qopuyaa Illenpeanpuepa (1928 r.):

a) k,==0,0106 Mg d;..,
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©CJIR NOPpH IPYHTa HE COLEpKaT BO3AyXa H 3al0JHEHH BOIOK OO OTKa3a.

2 R
My, = (T_T) ’
d, . —1mo lyagrepy (cM. BHIIE), k,— KOBPHIHEHT BOLONPOHHIAEMOCTI
npr 10 °C.

. 2
6) k,=0,0058 M, d5 ,

€CJIH IOPH TPYHTAa COJEPRAT BORY H BO3LYX.
11) $opmyna 3ayepéped (1932 r.):

b= 0,085 - o <d,?
rhe: T (A —p

p — ODOPHCTOCTh I'PYHTA,;

T— 10 TabJd. 27, Kak AJa dopMyan Kplorepa-llyHEepa;

d,, — aheKTUBHEIN JUaMEeTpP BepHA, T. €. HAMOONBIIHU JHAMETD CaMoH
MEeJIKO36PHUCTON YaCTH, COCTABNAIEHR 17% Bcell mpoGH II0 Becy.

Ecau MBl BO3bMEM MEXaHUYECKHE COCTABHI JIByX Pas3JHIHBIX IT€CYAHDIX
rpyHTOB Ne 1 B No 2 (Ta6a. 29 ¥ 30), BHIIUMCANM 3HaYeHHe KosPHIMeHTa BOI0-
ODOHHIIAEMOCTH Kk 10 BCeM BHUIeNpUBeJeHHHIM QopMylaM IOPH TeMIepaType
[=10°C u p=0,3 U OTNORHM IO OCH A6CHUCC B XPOHOJOTHYECKOM IIOpAIKe
H8THl ONMyGMHKOBAHHA (POpPMYJI pas3MHYHHEIX aBTOPOB, & IO OCH a0CIHCC — 3Ha-
qenua Kk, to moayyuM rpadur (pue. 93).

Ta6nmma 29
AHangH3 TpyHTa N 1

dpaxnna d;/ — d,”

0—o0,01 |0,01—0,05|0,05—-01| 0,1—0,2 | 0,2—0,5 | 0,5—1 1-2
B WX

Ionsg Beca ppakrmun:
1008, B% . . . . . 0,2 0,1 0,2 3,2

l |

dp = 0,50 xx; d, = 0,23 nm; d5, . = 0,33 xn, d;, = 0,33 »x; dyy = 0,28 Mx.

56,8 27,5 12

!
|
|

Ta6nxurmga 30
AHaxu3 rpyHTa N 2

Opaknus d,” —d,”

0-0,01 |0,01—005|0,05—01/} 0,1—-0,2 | 0,2—0,5 | 0,5—1,0 1-2
B XM

Ilons Beca ¢pakmHH:
1004, 8% . « . .. 0,2 0,8 L0+ 39 | 25 30 40
} i

dp = 0,92 xx; d, = 0,316 xux; dy,, = 0,42 wx; d; = 0,36 xx; di7 = 0,40 nux,

Ha proro rpadura MOFRHO yCMOTPETh HHUKECIELyIoIIee:

1. 8a HcrJIYEHHEM caMol crapolt ¢opmysinl XareHa (1869 T.) BCe Goiee
no3gaKe GOPMYNH AT HEYKJOHHO yMeHbIIalomuecsd sHaueHusa k. HauMens-
mee snaueHve k maer camas HoBad (opmyna (1932 r.).

2. Bce HoBHe (ODMYJIHR, YYHTHBADIIHE CYMMADHYI IIOBEDXHOCTDH 3epeH
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TeCKa B BA3KOCTH BOABI, PeBKO OTIHYAITCA OT CTAPHX (GOpPMyT B MEHBIIYIO CTO-

poy.

Ecan nprrATH BO BHEMAaHAe, 9TO KasKJH{ H3 ABTOPOB. IPE/TAraBIIUNX CBOK
¢opMy Ty, IPHBOJHI JIOKA3ATENbCTBA COBNAJEHAA ero (QODMYJIH C De3yAbTaTaMH

OIIBITOB, TO BOBHHEAET He-
BOJBHO BOIIPOC, A0 KaKOTO
ske YHCJIEHHOrO 3HaUYeHHA
MOeT MOUTH BeJHIHHA K,
ecJX BCe HOBHE H HO-
Bele (PODMYJBI, HaYHHAA
¢ 1932 r., 6yAyT IIOATBEP-
EJATh Ty ke TeHISHIIHD
K IOHHKEHHI, Karyo O006-
HAPYRHUBAJIN Ha IPOTAKe-
HHE 60 JeT yKe H3BECT-
HBle (QopMyNBI?

He w#uMea yBepeHHO-
CTH B TOM, 4YTO 5Ta TeH-
JeHIIXS He IpHBeJeT X
HCYe3a0IMe MAJLIM 3HaUe-
HUSIM K, TDYAHO BepHTh
Y#e HONyYeHHEIM TeOpeTH-
JeCKHM AIONySMITApHY e-
CKEM ¥  OMITHPpAYECKHN
{dopryran,

M®l BHOAUM, 9TO XO-
BEpHe K BHIIENDPUBeILH-
HBIN ()OpMyllaM He MOMKeT
OBITH GOJBIIHM Jaske II0
OTHOIlCHUI0 K YMCTHIM Iec-
KaM C pe3KHM IIpeolJana-
HHeM CPAaBHUTENBHO KDyII-
HeIX (parmuit. Tem Menee
MOMKHO TIONAraThCA Ha STH
$opMyaIBl B OTHOIIEHMH
IEeCKOB, cojaepsRamux G6o-
Jee 3HAYHTETBbHYH JI0JI0
MeNKOIeCYaHBIX ¥ IBLIe-
BuIX (ppakmui. KEue MeHee
OCTAeTCA  YBEPeHHOCTH B
HAJERHOCTY BHIIEYKa3aH-
HBIX (DOPMYJ, B TOM YHUCJIe
M CaMBIX HOBBIX, €CJH
IIpeACTABHThL cefe BCH CO-
BOKYIIHOCTB Pa3NTHYHBIX
BIMAHKH HA CTeNeHb BO-
JOIPDOHKUIAEMOCTH:  yCJIO-
BHH 3ajleraHHdA, CTPOSHHA,

K.&-i/u‘."fs
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coctaBa ¥ QOpPMBl YACTHIEK eCTECTBEHHOTO I'PYHTA, OODA30BABINErocs IO BJIHSA-
HHEM BCeH COBORYIIHOCTH BHEUIHHUX ATEHTOB.

HeticTBHTeNbHO, NONTyyamInuecsd 3HAYeHHsS kK 1O OTKAYKaM BOABI H3 KO-
JOAa IOYTH BCerda BHAUYMUTENHHO OTAAYAIOTCA OT 3HAYeHHH K, BHYIACIGHHBIX
no J$opMyIaM KaK B GOJbIIyl0, TAK H B MEHBIIYI0 CTOPOHY.

ITopTOMy KaK HH I|eHHEBl CTPeMJEHHS JATH BO3MOMRHO 00/ee TOYHBIE H
HCYepIEBalIiHe GOPMYIH IJS TEOPeTHIecKOro ompelefieHAs BeNHYHAHB K, OHU

12 3ak. 3. — H. II. HKycaksR,
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Jame I8 YHCTHIX NeCKOB MOTYT AaTh JHIOL BeChbMa TPHOJHAREHHOC HpedcTaBie-
HYe O M0pAJKe YHUCIEHHOIO 3HAYEHHS Kk W WO3ITOMY MOryT IPHMeHSITHCA TOIBKO:
I BeChM8 I'PYOHIX IPHOAREEHHBEIX NOACYETOB OPHEHTHPOBOTHOrO XapaRTepa.

2. JIaG6opaTopHoe onmpexeneNEe E0I(QHHHOHTA BOXOUPOHHHAOMOCTH k

BoabminHCTBO MeTO0oB Ja00PATOPHOIO ompeXdesdedAHs Kk OCHOBaHO HA 3a-
KoHe JlapcH ¥ OTIHYalTCA TONBKO YCTpoRcTBOM IpHOOopoB. CaMblit mpocTolt HpH-
0op Iad JaGopaTOPHOrO olpeldeldeHHA k COCTOMT H3 CTEeRJIAHHON TPYORH HHA-
MeTPOM 25—50 MM ¢ AenepHaMu. HHEREAR KoHel TPYORE O0BA3HBACTCA MedROl
ceTKoH, BepXHHEH 0OCTaeTcd OTKEPHITHIM. B TpyOky HacHIaercs A0 oIpeleJeHHOX
BRHICOTLI TPYHT H 3aTeM HAJHBAETCA BOJA IO OLpeleleHHON IepTH (IO Mepe IIpo-
cawWBaEAA Bola HoAauBaercd). IllpomHralmasd 4Yepes HeCOK BOAa ITOCTyIaeT
B COCYZ, ROTODHM H3MepsteTca ee KoamuecTso ( (pHC. 94), NpOoQHIALTPOBABIIEECT

Q

B TedeHHe ¢ cekymA. Cule/i0BaTeJNbHO CeKYH[HbUE pacXon pased —-. Pasienns
HOCHeHOI BelHYHHY HA BEIWIAHY IIOMAIH IIOTe-

Q peYHoro cedeHHs TPYOKH o, IOAYJIalOT CKOPOCTE
W‘% =N PpRIPTPALAH:

= = __¢

] _ :—:'f.l" v= o °
H I ! 1] H

, [I 5 IIo 3aromy [Hapcm v=k_l H m 1l n3-

4 L L 9 BeCTHH. BemmdauHa k BHYHCHIeTCa N0 (opMyse:
Rwill R, k=vZ= L

emia ﬁézmxa H  toH °

IIponenas onpeAedeHHe Kk IpA PasHAIHBIX 3HA~
9eHHAX H, yCTaHABAWBAOT cpellHee BHAYCHHE KO3(PH-
I{AeHTa BOJONIPOHHUIAEMOCTH.

Hegocratkr 3roro mpuGopa:

1. Hemocroancreo Hamopa H, upoucxoasumiee
¥3-38, HEH3GeRHOL0 KoNe0aHHA YPOBHA BOXHI B TPYOKe.

Prc. 94—95. YCTrpaHNTh STOT HEeJOCTATOK MOEHO OBLI0 OBl DB
NOMOIIHA CIHBHOX TPYOKH HIH BOJOCIHBA.

2. CoIporHBIeHHE CeTKH He OJHHAKOBO C COIPOTHBICHHEM HCIIBITHIBAECMOTO
ITeCRa, A3-33 910 Pe3yJdbTaT, OTHECEHHBIH K HOCHeJHEMY, He BIOJHE BepeH. JTOT
EeJO0CTATOR MOKET ObITh YCTpPaHeH yCTaHOBJIeHHeM O0KOBOH TPyOKHM BHIIIe JHA
¢rnvrpa. Torna Bmecto I mamo BsaTh I, {(puc. 95) H BMecTo H — Benwanny H,.

4To6H ¥MeTh BO3MOMHOCTH HBMEDSTh k IPH PAasIHIHHIX BHICOTAX HATODA,
HeOOXOJHMO CHAOIHTH HDHGOP IIDHeMHWKOM BOABI € INOCTOSHHLIM YPOBHEM.
Toraa BBItOTy HALIOPa, MOKHO W3MEHATDH (IyTeM HOXBEMa W ONYCRIHHA (GHIHTPa-
IMHOHHON TPYOKH.

Tax xarR HaJ [OBePXHOCTHIO HCIHITYeMOTO MATEDHaJa HeHA3GeHO IIPOHCXO-
JIIT BOJHEHHSt BOABI, TO BepxXHHIt Ciolf NpoMBIBaeTCA H MOCTENeHHO H3MeHSAeT
CBOK (HIABTPALMOHHEbIe CBOMCTBA. /[l ycTpaHeHHES STOr0 HeAOCTATKA CleAyeT
CIHTaTh 32 BHCOTY DOTEpPH HAIOpa pasHOcTh YypoBHe# B TpyOrax H,, a 3a Tou-
IAHY Cl0s TIpyHTa — BedAaumy I, (pme. 96).

B TakoM BHIe ¢ GOJBIIAM HJH MEHBIIAM IHCIOM GOKOBBIX TPYGOK (UIbe3o-
MerpoB) IpHOOp [apcH mamies MHpOKoe MpAMeHeHHe HAA Ja6G0PaTOPHOTO OHpe-

' neeHEA Ro3(PHAMEEHTa IPOHHIAEMOCTH TDYHTA.

Ho ® aror npm6op 061373€T CePbe3HEIM HeJOCTATKOM, B3aRI0YAIIAMCSE

B TOM, 9TC YCTbA GOKOBHIX TPYGOK MOTYT 3aIIOJIHHTHCA IPYHTOM, KOTODHIH 3aTeM
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IPOHUKAET H B CaMble Ibe3oMeTpHl. Tak Kak 9TOT IPYHT He ONMHAKOBO 3a0H-
BaET Bce TPYOKH, TO Pa3HOCTh YypOBHEH B HHX TJacCTO OKa3bBacTCA HellpaBHIILHOH.
Yem MeJbYe TPYHT W 4eM GoJdplie B HeM HIHCTHX JaCTHN, TEM Goapllle MOTYT
TOTYYRTHCA OMIUOKH.

Jlna ocnabneHusl HTOIO HeJOCTATHKA HHOr/[@ IPH BXOIE B GOROBEIE TPYOKH
RCTABIAIOT MEIKHe CeTKH.

Ho ceTKy TaKEe MOIYT CAYMRHATH IPHIHHON HENPABANBHBIX NOKA3AHMH Mbe-
30\MeTpOB, TAK KAK CONDOTHBJIEHHE CeTKH yBeJAIHBACTCA onarosapd 3arpssHe-
qi0 ee HAHCTHIMH JACTUIAMH, IpHIEM COIPOTHBIEHHS MOryT ObITh HEeOAHHA-
KOBHI s pasHBIX Ibe30METPOB, & CJIEJ0BATEIbHO PasBOCTDH ypOBHe# B IOCIEN-
HAX Takme OylerT HempaBUJIbHA.

Bamuoe 3HaUYeHMe HMeeT OpelBapHTeJbHOE YIaJeHHe BO3JyXa H3 HCIBI-
Tyemoro rpymra. C 9Tofi mesbi0 IIONE3HO CHAYANA HANONHATE COCYA BOAOMW

CHHU3Y. X
CaMpIM cepbe3HHIM HEHOCTATKOM #3 s0donposode

onpenedeHHss Kk JaGOPATODHLIM ITyTEM S

SABIAETCS HECOOTBETCTBUE IPYHTa B IIpH- ﬂ “

60pe eCTeCTBEHHOMY €0 COCTOSHHIO.
Ecam and 9HCTHIX H KDYHHBIX IIeCKOB
BTO HECOOTBETCTBYE elle He Tak 3HATH-
TeJHHO, TO /IS MeJRUX H 3arpASHEHHBIX
TMeCKOB ONpeJeleHHBIH TaKHM O06pa3oM
Koo(DHIHEHT NPOHHIAeMOCTH He OYAeT
BIIOJIHE COOTBETCTBOBATH (HILTPAIAOH-
HOM CITOCOOHOCTH NDHPOJHOIO IPDYHTA.
O19acTH STOT HeJO0CTATOK YCTpa-
userca B Merome npod. H. I'. Kamen-
CKOTro, KOTOpHIH mpeajaraeT IoMemaTb B
PEKOHCTPYHPOBAHEEIY HM nprbop TuMa-
JlapcH MacCUB IpYHT4, B3ATHIH H3 LIyp-
¢a unm Opyro# BbIeMKH OCOGBIM CTaKa-
HOM. XOTd STOT METOA H D PUGIAKICT 3gmur\te
HecKONbKO ABNeHHe (PUIbTPAIMHE depes u '
TpyET B J460paTOpHH K (RILTAIUH s
gepe3 IPYHT B eCTECTBeHHBIX YCJOBHAX, Jj
BCe JKe YCIOBHA JABUKeHUS BOJBl OCTa-
oTca pasnudHbiMH. fpempe Bcero mpH
DOHHREeAAH YPOBHA TPYHTOBHIX BOJ Ha- Pge. 96
npaBieHHe IBUREHHA BOJBI ONHMKE K I0-
PH30HTAJLHOMY, TOIZa Kak B npHGope Tuma-KaMeHCKore 8To ABHKEHME BEPTH-
KaJbHOE, T. €. He BJAONb CJOEB IPYHTA, 8 IPHGIH3UTEIbHO B IIePIEHIHKYJIADHOM
HallpaBleEnd. Ho ecliH jafe B3ITh MaCCHB M3 CTeHKA Iypda B TIOPHBOHTAJD-
HOM HAIIDABJICHHH, TO W TOTHa YCIHOBHA JBHREHHS eCTECTBEHHBIX TDYHTOBBLIX
BOJ OyJAYT HHBEIMHA, 9eM R Ja6ODATOPHOM OHBITE ¢ MACCHBOM. Pasanma O6yleT
5aRII0YATHCH B TOM, 9TO B JAGODATOPHOM OIbITe IPHXOJUTCSA HMETHb JigJI0 C IH-
JHE/[PDAKKOM TDYHT2 BecbMa OTpaHHIeHHON IJIOMAAX CeTeHH:, TOTHAA Kak B €cTe-
CTBEHHBIX YCIOBHAX MMeeT MeCTO TOJM@ IPYHTa 3HAUATeIbHO GONbIIEH I1yOUHEI
¥ UIMPHHE], & CIe/I0BATENbHO H OTKJIOHEHHA NeHCTBHTENbHBIX CKOpocTed OTIeNb-
HBEIX CTPYH BOJEI OT CpelHeHd CEOPOCTH MOTYT OBITh 3HAYHTENbHO ooxbIe, 9eM
B Ja0OPATOPHHX ycxoBhAX. 1I09TOMy CKOpPOCTH, OTHECeHHAH K eJHHHUIE TH/pa-
BIHYecKOTo PpajieHTa, T. €. KOB(HIHEHT BOJOIPOHUIAEMOCTH, B IPYHTE Gynzer,
BOOOIIe TOBOPS, OTIHIATHCA OT COOTBETCTBYWINEH BeIHYHHBI B JIAOOPATOPHH.
TR OTKJIOHeHHS JeHCTBHTGIBHHIX CKOpocTel OT cpeamel OyAyT TeM
Gonplie, YeM GOJBINYI PONH HIDAOT OTHOCHTENBHO MeHee BOAOIPOHHIAEMKIE
IPOCJIOMKE H BKJJOYEHHS IBIGBHX H [VMIHHECTHIX JACTHI[, Pas[elAOI[He IOTOK
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Ha CTPYH ¥ CO3JalNiEe B OMHHEX TOYKAX IOBEPETHOIO CCUeHAA YBeJIWICHHEIE
CKOPOCTH, B ADYTHX — YMeHbOICHHEIE.

IlosToMy JaGOPATOPHLIM OIpelleleEHeM MOMRHO JOBOJBCTBOBATHCS TOJBKO
JJis1 TEepBHIX IIpeXBADHTENBbHEIX IFONCUYETOB, H IPH 3TOM HAJ0 COOIIATD TeM
GOJBIIYI0 OCTOPOZRHOCTD, YeM, MeJbye IPHPONHEIA IPYAT H JeM Gollee B HeM CO-
JepRATCA UHJIEBHIX H PIHHHCTHIX YACTHH,

Horga peds wmier 0 UPOGKTHPOBAHHH KDYIHHX YCTAHOBOR IOHHIKEHHS
YPOBHE TPYHTOBHIX BoJI, 00jice HaAeRHO ONpe/ieieHAe k IOQNEBLIM CIIOCOGOM.

3. lloderne cmocobH onpexeJeHET k

K cmocoGaM momeBoro oupedeneHus KOSPHIHEERTS BOXOIPOHANAEMOCTH
TPydATa OTHOCATCA:
8) CIOCO0 «yJeNBHOTO HTeGHTa»;
b) cmoco6 JlioMmepra (Lummert);
Q) «e-cmocoO» TuMa.
a Cooco6 «yAeIBHOI0 JeOHTA» COCTORT B TOM, UTO B NpHPOJ-
HOM IDYHTe YCTAHABIHBAETCA KONOACH, W3 KOTOPOI0 OTKAYMBAETCA B eIUHHILY

omsgpcemusn 048 J1_TpyoKa 0as
nocmymraenusn MO0EHUR
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Puec. 97

BPeMEHH OIpelielleHHOe KOJHISCTBO BOABI H
B KOTOPDOM 410 [JOCTHIRCHHU YCTAHOBHBIIE-
rocd COCTOAHMS  H3MepdeTcd IOHHREHHE
YPOBHA BOALI, COOTBETCTBYOIIEE H3MEpeH-
HOMY He6ETy. YacTHOe OT JelleHHA JeOHUTa
Ha INTyOWHY TQHHRCHWSA YPOBHA BOJILI B KO-
JONMe HA3BHBALTCA <YHECIDHEIM  JHeOHTOM».
Bennumna yaeqpporo JeOWTa JlaeT CPaBHH-
TeIbEYH XapaKTepPHCTHRY IDYHTa B OTHOIIe-
HEHW BOJOMPOHHUIASMOCTH: deM G0/blle yaelb-
HBH JgeOnT, TeM OGoOIplle IPH BCeX IPo-
YHX PABHEBIX YCJIOBAAX ¢ BOJOIDOHMIAEMOCTD
ITDYHTa, OpHYeM MOXRHO CYHATATH, YTO
VASIbHLIH JeOET OpAMO HPOTOPITHOHAJNEH
IIepBOM cTeleHH XKO3(HIMCHTa BOMOIPOHHA:
AEMQCTH.

Ho nma pacueTa ycTaHOBOE NOHHARe-
HAA HeoOXOAAMO 3HATH AOCOLKTHOE 3HAYE-
HAe BeJUIHHH k. JLJia &oro 9To0bl, 3HAA 34-
paHee ROBDQHANHEHT BONOIPOHMIAEMOCTH Ka-
KOro-nmubo TpyHTa, YHOEJbHBIX JeOHT KOTO-
POTO paBeH OUpelelieHNOH BeJHIAHE, MOMKHO
6ni0 Ha¥TH BOJOIPOHHNAEMOCTH Kk JpYyroro
TPYHTa, 10 W3MEPeHHOMY HeIOCPeJCTBeHHO
YIeJIbHOMY HeOHTY, clegoBaJio OBl B 000HX
CHYyIasiX HMMeTh OJ¥BaKOBHE KOHCTPYKIHH,
JHaMEeTp W BHCOTY (PHIBTPYOIEH IOBepX-
HOCTH KOJORIA.

Ho ® mpm 5TOM YCJHOBHH OIpeleleHHe
BeTHYHHN & OBlI0 OBl He HOCJAHE IPaBHIL-
HEIM, TAK RaK HA caMOM Jielie DA HEHAIOp-
HBIX BOJ3X JeCHT He IIPOMOPIHMOHAJIEH IJIy-
6rEé¢ DOHHIREHHA YPOBHA BOJAM B KOJOANE,
eclIH YDOBEHb IIQHHAACTCA HOCTATOYHO IIy-

60KO.

HaRe ¥ UPAM HATOPHBIX BOAAX IPOROPOHOHANHHOCTH MERILY HeOHTOM H
IAYGHHEOD LNOHHKEeHNA BOALI § ROJOANE CYIIEETBYeT TOMBRO JO H3BECTHOIO IIpe-
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Jeda. MOKA COUNPOTHBINEHWe KOJOMIA ,He CHeJaeTcd JOoCTaToYHo OodbmiaM. 1lo-
STOMY EKpOMe BHIIEeyKa3aHHHX YCIOBHH CDaBHEMOCTH TpelyeTcd OAMHAKOBAS
IIy6HHES KOXONUEeB H ONAHAROBOe TIOHARCHHE yPOBHA B OOOHX CIydadx, ITOGEI
MORHO OBLIC OIDEJEIUTh KOIQHIHEHT BOAOUPOHANACMOCTH. )

fcxo 6e3 gadbHeMIIAX OfBJICHEeHWH, 9TQ BHIOJIHeHHE 3THX TpefoBaHml
B GONBIIEACTRE CIydaeB Ea TPAKTHRE HeBOSMOMHO HpOMe TOrO HeJb3d HOGUTHCH,
9T06LI B OGOHX CIydadX, KOMOANE! DA PaBHOX HX MNIyOWHe OBIIA IOJIHEE, T e.
JOXOTUJA 0 BOLOHEIPOHHIAEMOR HOJOMIBHI BOJOHOCHOIO CJOA.

. Bcee s1H coofpasmenas IPHBOAAT K BRIBOZLY, UTO CHOCO6 YHCABHOTO AeGUTA
Heab3s IPHBHATH YIOBIETBOPHTENLHLIM JJA OIpelelieHHs KOd(PHIHeHTa IIpo-
HHNREMOCTH I'PYHTA.

b. Cxoco6 JloMMepTa OTIMIAETCA OT CIOCO0A VACTHHOTO AGOHATA TEM,
qT0 IAyOWHS HOHHKEHAA H3MepAeTcd He BHYTPH KOJOAHA, & HENOCPEJCTBEHHO
y HADPYXHOH ero IOBepXHOCTH, YTO BO3MORHO 0Jarofapda 0co00MYy YCTPOHUCTBY
A THTPAAORHON KOPOORE (pHC. 97).

Tag xar giawHa QUIALTpPyOIEH NOBEPXHOGTH KOPOGHE paBHA 3 M, TO IpH
NPOU3BOJCTBE BOACOTIHBA M3 Hee B CONDLIIMHCTBE CIyJaeB HMeeTcd ciydail He-
TOMHOTO KoXoauma JlosroMy JlioMMepT BBOJMT TOHNPABKY Ha HETOJHOTY, IIOJH-
sydch popmymon Popxremmepa (A) .

B pesynbpraTe Tpeo6pasoBaEEit mcxomHOM dopmyan 0IOH ¢ yRasaHHON
BEIIE IONPaBKOH JlloMMepr npuiliel] K ciremyomed (opMylie Iid BRIIACKeHHAS K:

k . Rl 1 4 (H____l)g

T7ie:

k — xospanAEHT BOHOIPOHAHACMOCTH;

e, — NeOHT RONOHA JloMMepTa &/0¢x IPH HOHMKEHWH B HeM YPOBHS BOLHI
HA 1 M, CUWTas OT LOBEDXHOCTH HEIOHUIREHHOTC YPOBHS* 'PYHTOBOM
BOJBI,

Ty — HADYRHBIH pai¥yc KODOOKH, DaBHBIM 0,085 X,

H — ponpass MOIMHOCTH BOHOHOCHOIO CIIOS:

R, —papmyc peMcTBAA <KOJOLMA TPH NOHAMREHHA eCTECTBEHHOLO YDOBHA
IPDYHTOBOM BOAB! Yy HADYHEHOM HOBEDXHOCTH €r0 Ha, 1 X

SaJaBasgch PA3NHYHNME 3Ha4YeHHAMH R, or 12,5 10 3200 y @ H—or 3 10

k

40 x, JlloMMepT BEIYHCIHA 3HAYEHHUSA -~ ¥ COCTABUI Ta0a 31, MO KOTOpPOH IpH
1

J050M JeicTBHTeNHbHOM H m Ipm HprOIHKEHHO 33aJaHHOM HIH KOCBeHHO HAOID-

- k
JEHHOM R1 OIlpellendeTcd YHCJAEBHOE BHa.‘E[eHHB?.

k
Haitna ws tabx 31 BeJMYHHY - M 3Had H3 HENOGDE/CTBEHHOTO H3MePeHNS
1

BeJIMYAHY €,, BHIYHCJIAKT 3HaYeHHE K

Ho Boiamciicnde k IO ROAWYIECTBY OTKATMBACMOH BOAB UDH IOHAEeHUH
YPOBHS y HADY/RHOH NOBEPXHOCTH $=—1 M HeHaJemHo. Henbas cudTATH IpH-
POJHBIE TPYHT BIOJHE OLHODOJHBIM KaK B BepXHHX, TAK M B HUMHHX CI0AX.
CaeAoBaTeIbEO BETHYHHA, X, OUPEACHEHAAS IPH HOHHRCHAA S— 1 M, MOXeT H
H¢ $HIPARATDH BOJNOIPOBHIAEMOCTH BCEH TOMNIH TPYHTa A0 HHICpECYIOINedl Hac
TIyOHHE )

Hopromy JloMMepT paspa6oTad CHOCOG BBIYHCIEHHS Kk 0 yIEJIbHOMY Je-
0BTy TpH j1000f NIpakTHIeCKH We00XO0AUMO¥M ITy0#He TIOHMMEHAS S, HpHIEM
IPeUIOMREN (B8, ITpHeMa

>

iTx III, § 2 1. 6.
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TaGaumma 31

3uavenns __é?g_ AAA PA3SAMYHRX 3HadeHHH I, ¥ H naa HeHa HOPHOH rPYHTORON BOJH

1

Ry
12,5 29 50 100 200 400 800 1600

H

3 0,0003177{ 0,0003618 | 0,0004060] 0,0004501 | 0,0004942 | 0,0005384 0,0005825 | 0,0006266

5 0,0002256{ 0,0002370{ 0,00028831 0,0003196 [ 0,0008510(,0003823 | 0,0004137 | 0,0004450
10 0,0001536 | 0,0001750| 0,0001963] 0,0002176} 0,0002389 | 0,0002603 | 0,0002816 | 0,0003029
15 10,0001242{ 0,0001414 | 0,0001587| 0,0001759 | 0,0001931 | 0,0002104 | 0,0002277 { 0,06002449
20 0,0001070} 0,0001219| 0,0001367] 0,0001516} 0,0001665 { 0,0001813 1 0,0001962 | 0,0002111
2D 0,0000955 | 0,06001087 | 0,0001220( 0,0001352{ 0,0001485 | 0,0001618 { 0,0001750 | 0,0001883
30 0,0000870| 0,0000991 | 0,0001112} 0,0001232] .0,0001353 } 0,0001474 [ 0,0001595 | 0,0001715
35 0,0000804 | 0,0000916 | 0,0001027} 0,0001139} 0,0001251 | 0,0001862t 0,0001474 | 0,0001586
40 0,0000752| 0,0000856{ 0,0000960| 0,0001065] 0,0001169|0,0001274 1 0,0001378 | 0,0001482

e e L.
Ilo mepsoMy mnpaeMy CHadYala OIIpeI[BJIHBTCH-é—l— 0 OpAGIAZKeHHOA Pop-

MyJe:
R
In &
‘14 7o (69)
b In B, _ In - ’
ro A
rjae:

e; —HMeeT BHIIeYKa3agHOE 3HAUCHHE;

e,— YIOCJPHHN Ne6NT NPH BOHAXEHNH YPOBHA Y ROJOAIA —S M.

E,— paguyc AeiicTBYMS KOXOANUS IPH NOHHMEBHH YDOBHA BOIH Y HAPYH-
HOX ero HOBePXHOCTH —S$ M;

R, —panmyc ne#icTBEA NPH HOHHMKEHHH S=—=1 4;

eH—1"4/ (H—2) (H—3)3
2H —s (H—s—1)(H—1)3 °

A=

e S
Ing —-, pasHO Kak E qiud A H Ig [ » COCTaBNeRa TAGI. 32 IPH pas-
‘s
JUIHHX H, s B R,

@

e
JHaA W3 TAaGiA. 32 OTHOMEHHE ?’ W OMpefeluB e,==—*, IIe Q, 75—

5
HEIOCDEeNCTBEHHO H3MepeHHHE Ie6HT M COOTBETCTBYyMOIIEee MOHHAKEHHE, HAa-
X0nAT e,. llpmamMag saTeM, 9T0 R, : R, = Q,:Q, B @, =e¢,, oupefeasnT B, ©3
YPaBHeHuUsA: '
Q,

SQS'

- k
IIpm BalifeHEOM 3HaYeHHH R, mo Ta6i. 31 HAXOJIAT ——, & 34TEM, 3HAA BeJH-
1

Rlz.R

YHHY ¢;, OOpeaecidoT k.
Bropoit mpHeM coCTOMT B HEIOCDEICTBCHHOM OUpelelenun k mo (opMyie:

k. R, 1 y (H—s)p
Tﬁln re (2H—s)= - 1000 l/8 (H—s —1)’ (70)

€

rAe Bte 0003HAYeHHA HMEOT YKA3aHHBIE IIPeiJe 3HaYCHHI.
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Tadxuma 32

[ $
YHeAGHHLE 3HAYCHHS —1-, 3 TAEZES ReNHUMHEH 4 m In - Axd PASAHYBEIX BUAUCHHE
e

$

s, Hn R,
H s 0,1 1 9 3 4 5
A 0,9538 | 1,0000
Ins/A —29553 | 0,0000
3 ( 25 [ 0,6829 | 1,0000
50 0.7046 | 1.0000
100 07231 | 10000
R,=1{ 20 | & _ 0,7391 | 1,0000
200 | e 07530 | 1.0000
800 0.7652 | 1,0000
| 1600 l{ o070 | 10000
A 0,9831 | 1,0000 | 1,0236
In s/A — 99855 | 0,0000 | 0,6698
4 25 1 o7012| 1,0000 | 1,1603
50 07237 | 10000 | 11437
100 | 07429 | 10000 | 11307
Ry=1 200 | fo—{]| 079% | 10000 | 11203
400 | & 07739 | 10000 | 1.1117
800 0,7866 | 1.0000 | 1.1045
1600 || 07978 | 10000 | 10983
A 0,9965 | 1,0000 | 00991 | 09942 | 09720 | 09475
Ins/A —22991 | 00000 | 06941 | 1,1045 | 1,4147 | 1.6633
- (% (| 07005 | 10000 | 11330 | 12360 | 12041 | 1,339
50 07324 | 1,0000 | 11211 | 1202 | 1.2491 | 12818
[ 100 | , 0.7520 | 1,0000 | 11079 | 11783 | 12151 | 12390
R,—{ 200 | &_— 07688 | 10000 | 10072 | 11591 | 171886 | 12059
| 400 | = 07835 | 10000 | 10884 | 11436 | 11673 | 11795
800 07964 | 10000 | 10811 | 11307 | 11498 | 11580
| 1600 [l 08078 | 10000 | 10749 | 11199 | 171352 | 11402
A 0,0986 | 1,0000 | 0,091 | 0,0947 | 0,985¢ | 09693
Ins/A —2,3012 | 00000 | 06941 | 1,1040 | 1,4011 | 1,6406
10 | 95 | 07108 | 1,0000 | 1,1380 | 1,2345 | 1,3078 | 1.3678
50 07338 | 1.0000 | 11211 | 12030 | 1.2620 | 1.3050
100 | 07534 { 10000 |~1.1079 | 1.1788 | 1.2289 | 12622
R,=/9{ 200 | @ — | 07703 ] 10000 | 1.0972 | 11596 | 12024 | 1.2290
] w0 | e 07850 | 1,0000 | 10884 | 11441 | 1,1811 | 12026
800 07979 | 10000 | 10811 | 11312 | 11636 [ 11811
| 1600 || 08094 10000 | 10749 | 11204 | 11489 | 11632
3 1
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Ta6anma 33

k
3mavenns e XAsi PasSAHYHRIX 3HAauUeHHHE s, H N I, (mepex mufpaMH Hajxo NOACTABAATH

0,000 saupumep 0,00080305)

Vg s 0,1 1 2 3 4 5 6
( 125 30305 | 31772
25 34512 | 36185
50 38722 | 40598
100 42932 | 45011
3 | R,=1{ 200 —={| 47140 | 49423
400 51349 | 53836
800 55568 | 58 248
1600 59 767 | 62 662
3200 63976 | 67074
12,5 95429 | 25866 | 26 477
25 28960 | 29459 | 30154
50 32492 | 33051 | 33831
100 36024 | 36644 | 37509
4 | Ry=1] 200 — = 1| 3955 | 40236 | 41186
400 °* 43087 | 43820 | 44863
800 46619 | 47421 | 48540
1600 50161 | 51014 | 52218
| 3200 53 682 | 54606 | 55895
{ 125 18563 | 18629 | 18612 | 18455 | 18106 | 17651
L 95 21141 | 21216 | 21198 ] 21018 | 20621 | 20103
50 93720 | 23803 | 23781 | 28582 | 23135 | 22555
100 26208 | 26391 | 26367 | 26145 | 25650 | 250086
7| By=1{ 200 —={| 28876 | 28973 | 28951 | 28708 | 28165 | 27458
400 31454 | 31565 | 31536 | 31272 | 30680 | 29909
800 34032 | 34152 | 84121 | 33835 | 33194 | 32361
1609 36611 | 36740 | 36706 | 362398 | 35709 | 34812
[ 3200 39189 | 30327 | 39291 | 38961 | 38224 | 37264
i
12,5 15339 | 15361 | 16347} 15279 | 15186 | 14890 | 14501
25 7469 | 15361 | 15847 | 15279 | 15238 1 14890 | 14501
50 196599 | 19627 | 19610 | 19523 | 19340 | 19025 | 18529
100 21730 | 21751 | 21741 | 21645 | 214421 21094 | 20543
10 | By={ 200 —={| 23860 | 23894 | 23872 | 23767 | 23544 | 23161 | 22557
400 °° 95991 | 26028 | 26004 | 25889 | 25646 | 25229 | 24571
800 98131 { 28161 | 281385 | 28011 | 27748 | 27297 | 26584
1600 30951 | 30294 | 30267 | 30133 | 29851 | 29865 | 2859%
3200 39881 | 32428 | 32398 { 32255 | 31958 | 31433 | 30612
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Ota NpHONFIReHEHasA OPMYJa COCTABIEHA HA OCHOBANHH NPeIONOMREHHES,,
9TO 3aBHCHMOCTH MEIRJAY JeOWTOM ROJOANA H IITyOAHOX NOHHMREHHS LDHA H0CTa-
TOYHO GOAHIIHX MONIHOCTAX BOJOHOCHOIO CIOA H MAJHBIX II0 CDABHEHHI0 ¢ HHMH
IMIOHEARCHAAX BHIPARACTCA JIHHOHHHIM 3aKOHOM.

JlloMMepr ® 10 5To¥ opMyie COCTABHUN IUSA DasHEIX sHadenmy S, R, w H
Ta6a. 33. Ha gactooM npuMepe JiooMMepr moKasaj, 9T0 pAcXOmJeHHE UACJIEH-
HOTO 3HAYeHHA K, HAXONHMOTO [0 BTOPOMY HIpHEMY, C OUpe/efeHHHIM I Iep-
BOMY IIpHEMY HACTONBKO MAaJ0, 9TO JONUYIIeHHe JIUHEeHHOM 3aBHCHMOCTH MEMIV
He0ATOM ¥ TOHHREHMeM YPOBHA BONBI Y KOJOJANA IPAKTHISCKHA HPHEMJIIEMO.

Benwauny s MomHO H3MepHTH GoJiee HIH MeHee TOYHO, TaK KAk TPHAGOD
JlloMMepra JaeT BOSMOSKHOCTD HABMEpPATH BEJHIHAHY NOTHEREHUS HeIOCDeACTBEHHO
yV HAPYRHOH CTeHKH ROJOANA. HCJH JOOYyCTATH, 9TO IIPH HeOOJBIIHX TOHHMKE-
HUAX § IuHeliHad 3aBACHMOCTH MERIY () H § CymIeCTBYeT, TO Hau(Ojiee TPYAHHIM
ocTaeTcd OTHICKaHHe pajHyca NeHCTBHA IIPH TOM HMIH WHOM HOHHREHHH. JIOM-
MepT PeROMEH[JyeT ONpefelaTh R IIyTeM IOCTeNeHHOIO HPAGIARCHASA K TeM NyHE-
TaM, IJile NOHHYREHHE YPOBHA CTAHOBHTCA MeHbIIe Ha3MePHAMOH BeJdWIWHHL. HCIH
HAIIpAMEp B HEROTOPOM paccTOSHHH f =200 ¥ TOHW!REHWe YPOBHS COCTABIIET
1—2 MM, & B paccTOAHHHE R ==300 x yRe He 3aMeUaeTcd HHKAKOTO IOHUMEHHA,
TO MORHO NPAHATH B =250 M.

IJTOT CIIOCO6 OlpeJeleHHa R ABAAETCA BeChbMa IPHOIAREHHBIM, a IOTOMY
OpUOMHREeHHO H BLIYHCIeHWE BeJHYHHLI Kk 0 BHINeNpHBeJeHHHIM GOpMyraM.

Jxa ycTpaHeHHs STOr0 HCTOYHHKA OIMHOOR JIOMMepT TPeANOMHT 1A BEHI-
anceRua k apyrue GOpMylnl, B ROTOphle R He BXOIHUT, & HMeHHO:

1. Jljga 1momHOrO ROJOAIA.: *

Q

In 2%

@
- [a @H—a) b(2H-——b)] ) (71

Q. @

re (0, H (), — Je6UTH KOJOANA LOPH COOTBETCTBYWIIAX NOHHMEHHAX g X b-
Y Hapy®RHON IOBEDPXHOCTH KOJOANS.
2. Jlna HemoamEoro KOJOAma (B YaCTHOCTH — RODOGKH JlloMMepTa):
In te
k== 5 . (12)
- [a(ZH—a) . ]*/B(H—a—n_b(zﬂ—b) ‘78(5-—«;-——1)]
Qs (H—a)® Q, (H —b)s

JlloMMepr cuwTaer, 9T0 AIA HETOMHOTO RONOANQ MOMHEO TOJAb30BATHCT:
TaKEe ypaBHeHHeM (71), ecJH TONBKO HOHHKEHHS ¢ A b HAOGKIOIATL B OTHelb-
HOH, YJaJeHHOH OT KOJOANA, CKBAaJRHHE, Tle BIHNAHHE HENOJIHOTH! KOJIOJAMNA CKa-
3BIBAETCA MeHee, IeM B HEIOCPeACTBeHHOMN GiamsocTH. CddTad CIe0BATEIRHO 34.
H royOwHy JHa KOJOANA OT IOBePXHOCTH HEIOHHKEHHOTO YDOBHA H H3MepAd
OOHUREHHA B HAOMOJATENHHON CKBARHHE IDH PA3NHYHBIX JEOHTAX, MOKHO
OIpeIeITMTh BeNHYHHYy k.

JJia momygenas pasmmaanx (, # ), IPH PA3IHYHBIX INTyOHHAX IOHHIME-
HAS @ W b TpelyeTca cHAYaJa JOCTUTHYTH YCTAHOBHBIICTOCA COCTOSHAA IpH
NOHAREHAA @, 4 3aTeM YCTAHOBHBHIENOCS COCTOSHHA IPY IOHHMEHHE b, T. e.
TpeGyITCA JBa YCTAHOBHBHIAXCA COCTOSHHA.

JIa Toro d4ro6H MORHO OLLIO CUHTATH COCTOAHHE ABHIREHHA TIPYHTOBOH
BOJBI YCTAHOBHBINUMCS, HYEHO B TedeHHe IOBOJBHO 3HAYHTEJLHOINO IEPHOLA
BpeMEHH IPOW3BOJUTH OTRAYKY LDH HEW3MEHHOM YPOBHE BOJBI B KOJOAHAX
IpeskJe, 9eM HACTYIHT BTO PABHOBeCHE.

C. «ke-CI0C006» THMa OCHOBAH HA PEIICeHHH YPaBHCHHA JHHHH Helpec-
CHM IpH H3MEDeHHEIX BHICOTAX IOHHMKEHHOIO YPOBHA B IABYX HAONOAATEILHBIX
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CKBaJRMHAX, YHAAJeHHHX HA DPA3JHIHBIE PACCTOSHES OT BOJ03a6GOPHONO KOJOMNa
{puc. 98). .

IIycts UpH HEROTOPOM YCTAHOBHBIIEMCSH COCTOSHHHA XEOHT ROJOANA pPAaBEH
q M/cex, '

IlopcraBuB B ypaBHeHHe (4) BMeCTO y H ¥, H3MepeHHEIE BBICOTHI YPOBHA
Y H 3Y,, BMECTO I H I, — COOTBETCTBEHHO H3MepeHHBC Z, H Y, (pHC. 98), mo-

JYHHM:
Yoo — Yy 2= ffc_(ln z, —Inx,),

-OTKyJla:
I — g(Inzy, —Ina))
T (Yo — 4,%)

IIpuat, paccMATPHBAA JOCTOHHCTBA M HEJOCTATKH e-CIIOCO08 H CPABHUBAA
ero ¢ CIOoCOOOM JImMMBpTa,, YEa3bIBAET, 9TO CAMBIM Cephe3HBIM TeOpeTHICCKHH
HEZOCTATOR e-CIIOCO0a 3aKJI0IAETCA B TOM, 9TO OH OCHOBAH Ha (OpMyJe, cocTaB-

JEHHOH B TOM IPeANIONOMNCHHH, ITO BCE
flosepxrocme 3eMAL CTPYMRH IIPHTERAIEH K ROJOAIY I'DyH-
N | e bt 5 TOBOM BOJAH IAapaJIENbHE! IOBEPXHOCTH

: HOACTHIAMErO  BOJAOYIOPHOTO- CJlod,
YeTO0 B JeHCTBHTECILHOCTH HET.

C mpakTHYECKOM CTOPOHH LPOTHB
esCIOCO0a IIPHHI BO3PASEAET ULOTOMY,
IT0 HPH OrpaAaHAYEHHOCTH BPEMEHH I
OIBITa TPYyAHO JOCTHTHYTH HOCTATOY-
E HOr¢ TNPHOIAREHEA K YCTAHOBHBIIE-
= Henporui jnodomea||FAs — —= T F S = MYyCA COCTOSHHIO, OT KOTOPOFO CyIie-

T 77, /,////17//////7;//?////‘//; CTBEHHO 33BHCHT IPAKTHUYECRAA TOJ-
et ; HOCTD Pe3yJIbTaTa.

vl S Haromerm 1I
p DHELO,  CYUTAET, ITO
Puec. 98 e-CIIOCO06 MOMeT OBITh IPHMEHEH TOJIbEO
' B HCKJIOYATENbHBIX CIydadx DaBHOMEp-
HO 3ePHHCTOIO HECJIOHCTOI'0 I'PYHTA.

He Bospamas nporws crpaBeffiMBOrO yrasamws IIpmaria Ha TeOpeTHISCKHH
HEJOCTATOK e-CIIOCO0a, CleflyeT OAHAKO 3aMETHTh, 910 cIocob JloMMepra cTpa-
JaeT TeM e HeJOCTATKOM, TAK KaK OH OCHOBaH Takse Ha 3akoHe [omwom, ciipa-
BENIHBOM TOJILRO IPH IpeANOJOReHAH, ITO BCe CTPYHKH UApaJIIeIHHDLI II0BEPX-
HOCTH BOXOHEIPOHANAEMOM IOHOUIBH! BOXOHOCHOTO CIOM.

Bospamenwme IIpuHNa HpPOTHB e-CIOCO0a C TPAKTHYECKOHM CTODOHHI, T. e.
OTHOCHTEJILHO TPYIHOCTH NOCTHREHHS yCTaHOBHWBHIETNOCA COCTOSHHA, B DaBHOH
CTeNeHA JOMMKHO OTHOCUTBCA K clocoby JloMmepra, Tak RaR IPH [OCHEJLHEM
OPHEXOAATCH TaKRe HOCTHTATH YCTAHOBHBHIEIOCH COCTOSHHS.

BrpouaeMm IlpaHn ykasbiBaer, 9TO e-er0cO00 B PYKAX ONBITHOTO H OGTODOM-
HOI'0 THADOJOTa ABJIHETCA CAMBIM TPOCTHIM H HAJERHLIM CHOCOOOM LIA TOJY-
9eHAA yAOBJIETBOPUTENLHOIO H3MEPHTENd BOXOIDOHHIAEMOCTH I'DYHTA.

C samegammeM [IpmHOA 0 UPAMEHEMOCTH €-CII0C004 B HCKJIOIATEIHHBIX
cIydadX PaBHOMEDHO 3€DHHCTOI0 HECHOHCTOrO IPYHTA HeNb3sA He COINMACHTHCH
TeOPEeTHISCKHA, HO IPAKTHYECKH CJieJyeT ydJecThb HHReciIeAyolIree.

Ecim TpyBT HACTONHEO HEOJHOPOMHBIM H CIOHCTHIH, ITO JJA OUpeAeaeHHA
ero BOJOIDOHHIAEGMOCTH Helb3d UPHMEHHUTH &-CIOCO0, TO HEIL3A IPAMEHHATD A
BTOM JKe MedH A clIocod JlloMMepTa @ BCARAM JApyroi. B mpEpoze B (ONBITHHCTBE
cy9aeB BCTPedaeTcs HEPABHOMEDHOE CTPOeHHE H CIOHCTOE PACIONOREHHe JaCTHI
TPYHTa, IIPAYEM A KasEJOro CI0d CYmecrByeT €BOA 0C00as CTolleHbH BOAOTPO-
pamaeMoctd. Kciam BOJOHOCHBIE CJIOH He CHALHO OTAAYANTCA JIPYyr OT Apyra
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IO CTPOSHHID H COCTABY M He Das/eleHb! COBEPIIEHHO HENPOHUIMAEMBIMH IIpO-
CIOUKAMH, TO TeM HJIH HHBIM COOCOO0M MOJRHO OIPEleluTh OOIMH ANA Beel
TOMINH KO3(PHIHERT BOIONDONAINAEMOCTH. KCIH e TIDYHET COCTOMT W3 OTHENb-
ABIX BOJAOHOCHBIX 3Tajke! HJIH TODH30HTOB, TO HHRAKOH cnoco6 He JacT BO3-
MOIKHOCTH OUpPeJeNHTh O0umil ROS(UOHEHT BOAOIPOHHIAEMOCTH, & B BTOM H
HET HE HAJOOHOCTH, HH CMBICIA, TaK KAK TAROU KOXMpHI[HEHT HHYeTro He Xapa-
KTepH3YeT.

Ilepexona K cPDaBHHTEJABHOM OHEHEe clioco0a JlloMMepra m e-cmocoba, cile-
JyeT 3aMeTHTDh ClelylOliee:

a) ¢opMmyant JloMMepra, BBIBeAeHHbIE W3 YpaBHEHHA JIOIIOH, OTHOCATC
R JBHAREHHAK TIDYHTOBBIX BOJ HENOCPeJACTBEHHO y HADYRHOH INOBEDXHOCTH KO-
Joama, The 3akoH [apcH-Jlomon TepsieT CHIy, TAR KaK CRODOCTH ,JBHAEHHAST
I'PYHTOBOM BOIbBI B 3TOM MeCTe 3HAYHTEJbHO IPEBHIINAECT KPUTHIECKYI0 CEOPOCTH
U CTPYHUKH BOILI HEe NapaJiieJbHEI TIOBEPXHOCTH BOACYIODHOTO CGIOM.

DopMyna (73) AiA e-cmoco0a OTHOCHTCA K JBHMREHHI0 I'DYHTOBOU BOJIHI
BJAJH OT HAPYMHONH NOBEPXHOCTH KOJNOAMA, I/le CROPOCTH He IIPEBHIMAT KPHATH-
JeCKHX JJIA CHPaBe/JIHBOCTH 3aKkOHA /lapcH-/l0niOM 3HAYeHWH H CTPYHKHA
BOAB! BHAYHUTENHHO OJHMe K HAPAJIEIbHOCTH HX BOJOYIODHOU NIOCTeNH, YeM
Yy CaMoro KOJOANA.

6) Hunst Borumcienua k mo ¢dopmynam JlrooMmmepra meoO0XOAHMO 3HATH GOJee
HIA MeHee TOYHO 3HAYeHHWe PAIHUYyca BARAHAA KOJOAUA R HIE e HOIYCKAThH
COBEPIICHHO NPOWSBOJLHOS H HEUOPABHILHOE TIOMOMReHHe, 9TO JNeCHTH! IIPH pas-
JAAYHBIX HOHUMEeHUAX OTHOCATCH ApYr K ApPYry, KAk PaJAWyChl BIHAHAS IUDH TeX
e NOHUKEHUAX:

9 B,
¢ B

e-ClI0CO0 He TpeGyeT HE HaXOMTeHHA R, HE BBeleHAA BHIMEYRA3AHHEOTO
HEeIIDABHJILHOTO J(OMyHIeHAA.

B) Berumcaenne k mo cuocoby Jliommepra npw §, = 1 HeHaJeXHO IJId JIO-
CTATCIHO GOJHOIOr0 3HAYeHHS H — MONIHOCTH BOJOHOCHOIO CIOA HIH INTYGHHEI
ROMOANA. Bplunciende e k IPH AOCTATOYHO OOJBINOH IMyOMHe IOHHMKEHHS S
TpefyeT NOCTHRCHHA YCTAHOBHBINErocS IOHMKeHHA IO Kpalmeidl Mepe aBa pasa:
npH §,=—=1 W OpH § 00Niee 3HAUUTEJIHLHOM; e-COOCO0 TpefyeT TONBKO OFHOTO
YCTAHOBHBIIETOCA COCTOIHAA IPH JOCTATOYHO OONHIIOM 3HAYEHHH § B KAKOH-
AuGo TO4Re. JTO HE TOJHKO JaeT BOSMOMRHOCTH B 00jiee KODOTKHU CPOK IIOXY-
9UTHh Pe3yJbTaT, HO H 00eCIeYHBaeT 6ojee IPABUILHOE OLpeldeldeHde kK A BeeH
HMCCHAeAyeMOH TOJIINH TI'PYHTOB.

r) Jdxa BeramcneHdEsa k no ¢dopmynam JloMMmepTa Heo0XOAMMO 3HATL (0iee
HIH MeHee TOYHO MOINHOCTH BOJOHOCHOIO ci0d H W BBOAHTE 0CO0yH0 IOUNDPABRY
Ha HeOOJHOTY Kodoama. JJd e-cmocofa JOCTATOYHO 3HATHL INIYOHHY IOrpy#Ke-
HEAA OeHTPAJIbHOIO KOIOANA HUKe HETOHHIKREHHON) YPOBHA, TAR KaK BIHIHUC
HeDOJHOTHI KOJOANEeB II0 Mepe yIaJeHHAs OT KOJOANA yMeHbmaercd. lloaromy
e-clocoG THUMa TPHTONeH ® TOTJAA, KOUJA MOUTHOCTH BONOHOCHOTO CJIOS TOYHO
HEW3BeCTHa, (HAUpHMEp NOBEPXHOCTH BOAOYNOpa HEPOBHAS, BOJHHCTAS, PasMBI-
T4 A OPH STOM OHA HAXOAUTCHA HACTOALEO INIyGORO, 9TO [JIA ONpEleleHHA ee
HY®RHO OBI0 6B TPOUSBECTH H3JHIIHE INIyGOoROe OypeHHe.

TaruM 00pa3oM oupeleiicHAe Kod(PHMUEHNTa, BONOIPDOHHIACMOCTH (olee
HIH MeHee OJHOPOLHOTO IPYHTA IO e-CIOCO0Y M TEODETHYECKH (GOJlee OGOCHOBAHO
¥ TpaKTWYeCKHd GoJlee HANACMHO W TPOCTO, 9eM me cuocoly JlomMepra.

TToromenne CTAHOBHTCH TOpasfio GoJee CIOMHLIM, 6CHH TPYHT HEJIb3d IpU-
HATH TPAKTHYECKH ONHOPOJHBIM, —— HAUDAMED B TeX CIyJadx, KOIfa OH OyleT
COCTOSITh H3 OJUBKHX K TODH30HTAJNBHEIM CJIOEB PasIWIHON BOJOIPOHHIAEMOCTH.,
B Tar®X ciaydasx HaIA OpHAETCS OUpeleldATbh k OTASAbHO JUIA KAMRIOIO CJI0S
¥ 3aTeM HAXOXHTH SRKBHBAJCHTHHIHE RO3(HIHEeHT Bomoupommnaemoctd (ra. III,
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§ 9), ecim caom He PesE0 pal3AHdaloTcd II0 BOJOIPOHHIZEMOCTH, HJIH KE BCE
pacHeTh OHHMKeHHA YPOBHA PPYHTOBLIX BOJ, BECTH OTHEIBHO 4 EARIOTO CIO0d,
9TO COHNPAMEHO €O SHAYUTEJAHLHLIMH OCHORHEHHAMH H HETOYHOCTAMH.

Hcoa rpyHT COCTOAT He M3 TODHBOHTAJBHBIX CH0EB, a HAKJOHHHIX H He-
ONHHAKOBOH JJA KaJEIOr0o CJ0S MOIIHOCTH B Pa3iWYHHIX TMYHET2X IOAA IOHH-
HeHdd, TO Hello eme O6oJiee OCIOMEHAeTcd. B 3THX Ccayd9asdx [ABYX HaOI®©Aa-
TEILHBIX CRBAJEHH JHJA -CII0C003 OKAMETCA COBEPIIEHHO HEeHOCTATOYHO, 4 OpH-
JeTCA YCTAHOBUTL HX HECKOJBRO 110 PA3JAHYHLIM DPAJHAJLHBIM JydaM H BLITH-
CIATH Kk I KamA0# Waphl HAOHOZATeNbHLIX CKBAMRHH, HpHYEM TARUX map 6y-
ZIeT CTOJHKO, CROJIBKO ROMOHHAIMAN MOMKHO COCTABHTH IO JBe CRBARHHH H3 BCeX
38 MCK/IIYEHWEM TeX, Ha MeCTe KOTOPBIX I'eOJIOPHIeCKHEe YCJIOBHSA Pe3K0O OTIHYS-
0TCA OT B6CTANbHEIX.

Taroe ROMOMHWPOBaHHEe HeJb3s TPOH3BOJATh MEXAHHUECKH (€3 OTIeTIH-
BOFO TIpeJICTABIeHHA O CYIIHOCTH ABJIeHHA, 4 IOTOMYy OT HCCIeH0OBATENA Tpe-
6vercd GOJbIIasA ONBITHOCTS H BHHUMATEABHOCTH. Hepeko HpHAETCA CRBAMRHHEE
pasAeNATs N0 IeOJOTHYECRAM A THAPOTEOJOrAIeCKAM IDH3HAKAM Ha IDYNNOGI (Ha-
TpuMep TO NBYM WIH OOJbIIeMy 9YHCIY JydeH HJIH O HHOMY TPH3HARY) H T
BTHX I'PyHI KOMOMHHDOBATH CRBAJRHHLI IO ABe MJIA onpepeleHHa K.

Korjga OyZyT HoXydeHH! pasy@dHble 3HAYEHHA K I pasidIHbBIX  Iap,
OUpeAeNnqoT K o0lmee HIX JJIA BCEro HONA HAONIONEHHA, €CIH DA3HHNA MeRIY
OTNleJILHBIMA K HEe3HAYHTENbHA, HIH JRe OTHENbHO JJIA pA3NHIHBIX YIACTKOB:
970 TpefyeT TaKme OCOOOH TIIATENHHOCTH H ONBITHOCTH HCCJIEHOBATENA.

B HexoTOpHIX caydadx BOOOIIe OKA3HIBAETCA HEBOSMORHEIM OIpeleleyude
RKaKOro-IH00 O0O0mero Ros(pHIHCHTA BOJOIPOHANAEMOCTH JAJA BCEIO IOJAA IIOHH-
SReHHAS.

Ilpr TONMB30BAHAE MeTOLOM JIIOMMEPTa BMECTO YCTaHOBIGHHS GOJHINOTO-
9UCIE HAGHOJNATENHLHBIX CEBAMRHUH IOTPe0OBANOCH OBl YCTAHOBHTH OOJBINOE KO-
JTHIECTBO CAMUX KONOANeB JlloMMepra B XaQpaRTePHBIX TOYKAX HIH He OTHH H
TOT 3Re KOJOJen YCTAHABIHWBATH TOOYEPEIHO B TAKHAX TOYKAX. OTO UPesBHITAHHO
VAIAHRIO OBl BPeMA HCCHASNOBAHHA W He JaJ0 Obl 60jee TOYHOIO H HaXeHRHOTO-
sHmadenHa k. .

Boannige saTpyZHeHHA OPHXOXUTCSA HCUBITHLIBATH [[PH- OUPeACIcHEHR kK IIO-
e-cioco0y THMa, B TeX CIy4adAX, KOTAA BOJOHeNPDOHHIAEMas WOCTeJb BOJOHOC-
HOH TOMIHA He TONBKO BechMa HEDPOBHAS, HO €lie W 3aJeraeT He CTONb IIYOOKO,
qT00b MOMRHO OLIJIO IpeHe(peYs HEOZHHAROBOH INMyOHHOW BOJOHOCHOTO CJOd
B pasJAAYHBLIX OYHKTAX PACIOJOREHHS HAOGMIONATENHLHBEIX CRBAKHH H CYHTATH
8. H BBICOTY HENOHM:REHHOTO YDOBHA HAJ TONONIBOU IMEHTpaabHOro (paco-
9er0) ROJOANA. B TakwX carydadx (0coGeHHO, eCIHH B OTAEJBHLIX HAOIIOJaTedb-
IHX CRBARHHAX BONOHEUPDOHHIAEMAA IOCTeJH PACIOJOMEHa BHIOE IIOLOMBEY
OeHTPAIbEOT0 KOA0J0A HWIAH BOJOHEIPOHWIAEMONE IOCTENH HA MecTe IOCHEAHEIO)
HeOOXONAMO JNA KAaMRIOM maphl HaOMOAATeNbHBIX KOJXOANEB, IO KOTOPHIM BLIYH-
chderca k, oupenelarh OTHEJBHO OTMETKY IIOCTENH BOJOHOCHOTO cJiod. 3Iech,
CMOTPA TI0 MECTHBIM YCJOBHAM, MOJRHO HJHA: 1) Ompelearts K, IpAHUMAA B pac-
YeT CHAYAJIA CAMO€ HH3KOe HOJOMReHWe BOJOHEIPOHHNAEMOM IIOCTEeNH, 4 IIOTOM
caMoe BBLICOKOe, H W3 O0OHX TONydYeHHBIX 3Ha4eHHH k (TIpH HePe3ROH pasHHAMe
MeRIy HEMH) B34Th cpelmee, HIH: 2) 6paTh CPeAHIOI OTMeTKYy H3 IBYX H IO
Hell onpeleddaTk k. B Tex caydasx, KOTZa DA3HHIA s3HAYEHHM k IDH Pa3IHIHBIX
crocofax InaydaeTcsa 3HAYHUTENLHAS, JAHHAS Tapa He MOMET COCTABIATH KOM-
6HEAIAI I OupeleleHus k

Haromenm cJaexyer 0co00 OTMeTHTH OUpelelleHHe k 1o e-cuocofy Tuma
B TOTOKe TPYHTOBEIX BOJ C 00Jiee HJIH MéHee SHAIYHTCAHHBIM YRIOHOM €CTeCTBOU-
HOTO V[OBHS I'DYHTOBEIX BOZ.

B smExX cayvadgx upE OZHOPOLHOM TIPYHTe H POBHOH HelAyOOKO 3aJeraino-
e#d BOXOHEUIPOHATAEMOH TIOCTEIH TPHAETCA OTCYET ¥ BECTH OT HARJIOHHOH IIO-
CTeTH BOZOHOCHOTO CJIOA, TIPHHITOM 33 UaPaJIeJbHYD NOBEPXHOCTH HOIIOHHIREH-
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FOr0 yPOBHA H TPOXOHAMEH Yepes TOAOMIBY HEHTPAJIHHOTO HBIIONHOTO KOJOALR,
WA 9Yepe3 TOYRY INepecedeHHAA OCH 3TOTO ROJOANA ¢ BOJOHEIPOHUIAEMOM TO-
CTeNbI0.

IloraTHO, 9TO TOYHOCTD OIpelelicHHA k B DTOM Clydae MOMeT BHAIHTEIHHO
VYMeAbIIATHCA H JASKe MOIMeT OKas3aThbcsA COBEPIIeHHO Hey/OBJIETBOPHTENLHON.
Ilonoskenme eile Gojee ycyryOdseTcd NP 3HAYATENHHOH HEPDOBHOCTH IOCTEIH
TOTORA I'DYHTOBBIX BOI.

IlepeunciieHEHEIE OCIORHEHHA He HCUEPILIBAIOT BCeX BOSMORHEIX CJIY4AEB,
HO IORA3BLIBAIOT, IT0 IIO-Mepe OTCTYIUIEHHS OT TeOPeTHISCKOrod GJaydad coBep-
IIeHHO PABHOMEPHOr0 IDYHTS ¢ FOPH3OHTAJIbHON BOJOHEIPOHHHASMON IOHOIIBOMH
A HeIOHWREHHBIM YDPOBHEM OLpesielieHHE K TOJNEBHIM CIOCO0OM C OTEEM PHIBTPA-
YHOHHBIM KOJIOANEM CTaHOBHTCSA Bee 60iée 3aTPyAHHTEJbHHIM, HEHAJSHMHHM H
Jasge HWHOTJQ COBEPHIEHHO HEUDHArOJHBIM. OTD OHHHAKOBO OTHOCHTCSI Rak
& e-cmocofy THMa, Tak ¥ K cnocoly Jimmmepra.

§ 4. IPOBHKE HOHMBERAS

Kag OBl HE GBUIO THIATENHHO BHINOJHEHO OUpe/eleHAe OCHOBHHIX BeJHIHH
Ha, OCHOBAHHH TIe0JOIHYeCKHX HCCIHeIOBAHHM, TPeABADHTEIBHEIX DACYETOB H Ja-
O0pPATOPHOr0 RCILITAHHA KO9QUNAEHTS BONOUDOHHTIAEMOCTE H JasRe I0JeBOIO
€ro onpefiesieHEa (mo omocobaM Tuma miug JloMMepra), kKax Obl THIATEJHHO HH
OBITE O0CIEN0BaHL! MecTHBbIe OCOOeHHOCTH, TaK WM ¥HAYe MOTyIIHe BIHATH HA
NPOHSBOACTBO HORM/REHMA H CJICHOBATEIbH(O YYHTHIBAeMhe UPH IIPOEKTHPOBA-
HHH, BCe e HA OCHOBAHHH HTHX HAHHBIX MOMRHO DA&CCYHTHIBATH HJIH JHIOH He-
OO0JbIIAe YCTAHOBKHM IOHHMREHHS TIDYHTOBHX BOJ, HJIH He COCTABIATH TOJBEO
1peABAPATENLHEIN NPOEKT, KOTOPRIM HYRJaeTcd B IPOBEPKe H HACHDABICHHAH.

IToaToMy 1A CEOJBKO-HEGYAL OTBETCTBEHHOH H GOJHIION YCTAHOBRH II0-
HESRCHHEA PEKOMEHAYeTcA JO0 COCTABICHHA OKOHIATENLHOIO NPOCKTS IPOU3BECTH
OUBITHOE [OHHRCHHE. UeM Ipomie reoJormieckas OCCTAHOBKA, 9eM MeHbIle pas-
JIAYARX CYIIECTBEHHHIX MECTHBHIX OCOGEHHOCTeH W YeM Medblie 00beM BCeX pa-
60T I0 BO3BEJEeHHI JAHHOIO COOPYReHUd, TeM B MeHbHIIEM 00beMe MOSKHO YCTDaH-
BaTh OUBITHYIO YCTAHOBRY. OZHAKO UYeM MeHee DA3BHTA UIPOOHAS YCTAHOBKA, TEM
MeBbIlle JAHHBIX OT Hee MOMH( TONYYHTH, TEM MeHee TOYHLI OYAYT Pe3yiabTarhl
A TeM O6oabliie OMMHAOOK MOMET OLITh OPH XNPOSKTAPOBAHHH OKOHYATEILHOR
JCTAQHOBRH.

Mesxy TeM ecnd ywme NPHHIHIAAILHO BHIACHGH BOOPOC (HA OCHOBAHMHA
XO0Td OBl TeOTEAPOJOTHIECRHEX DPA3Pe30B) 0 BO3MOMKHOCTA H BHITOAHOCTH IpAMe-
HeHHA HOHMMREHUA B JAHHOM MecTe, TO TPOOHYD YCTAHOBRY HAAO CTADATHCA Tak
YCTPAHBATH, YTOOL! BIOCHEHCTBHE OHA BOILIA B COCTAB OROHYATEILHOHN YCTAHOBEH
H Jaike Opom3Besa Obl caMa HEROTOPOe NOHHMKCHHE, ROTOpPOe IO3BOJHIO -OBI 3a-
KAaJBIBATS KOJNOANH! OKOHIATeJNbHOH YCTAHOBKH C 00Jlee HASROIO YPOBHS, oM
STO HEOOXOHMMO OBIIO OB 6e3 IpelBapHTeIbHOTO IOHEMRCHHA.

1. 3agavya NpoGHHX DOHHIEBEHHH

['napmeiime#t samadedt IPOGHHIX TOHWReHH# ABIAETCA IPOBEPE2 IpeABa-
PHETEHBHOI0 IPOERTa YCTAHOBKH, 3 HMEHHO: IPABHJABLHO JH BHIODAHH IHAMETD,
LIyOBBA HocaAkd (PUIBTPOB, YaCTOTS HX CETKN H DACCTOSHNE MERAY KOTOAIAME.
IIpoCHzaM UoHAReHNeM JOMRHLI GOHLITH IIPOBEPeHH B OROHIATENBHO YCTAHOBIEHD
BHAYCHEA BCJHIHH, BXOAAMMX B pacueTHRIe GOPMYIE], a HMeHHO: H — riy6HHa
KOJNOANER, "M~ NIpeJien JNEHCTBHA YCTAHOBKH, K — Koa(HIIHEHT BOXOIPOHHIAEL-
MOCTH, E — IrpO#3BOAHTEIHHOCT KONOANA, T. €. KOIHYECTBO BOIL, KOTODOE MO-
JBeT B JONRES HKITH HOIYIeHO M3 RAKAOrO KOJOANA B eIWHHIY BpeMeHH,
4 TaK®e TO Ofliee KOJAIECTBO BOINH — (), KQTOpOe IPHIETCA OTKAYHBATL H3
BCEH CHCTEMBl KOJAQHIIeB B eJHHHILY BPeMeEHN,
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Hpo6rOe mOHAKEHHe NONEHO BHISIBUTh BIANAHHE OTKPHITOTO COCENHErO BO-
A0eMa HA YCTaHOBKY NOHHREHHS, CKOPOCTh IIOABEMa YPOBHA IDH OCTAHOBEE
BOJAOOTJIHBA M BOOOIIE IIPDOBEPHTH BCe Te O0GCTOATENLCTBA, KOTOPHe HODHXOJAHTCS
MeTHh B BHAY IpHA SKCIIOATAIWE Oyaymied OKOHIATCAbHOM YCTAHOBKH.

2. Pasmeps HPOGHHX YCTRHOBOK

Hpocrelimasn Dpo6HAA YCTAHOBKS TIpefcTaBAdgeT COG0O0 eIWHCTBEHHEBIHR
¢uIpTpanHOHHEIN Koaoden. Ho ¥3 Toro, 4ro BHImME OBLIO CKA33HO, MOMHO BH-
JeThb, 9T0 OSHOr0 KOJOMNA HEJOCTATOYHO JNIA YCTAHOBICHHS NaRe OJHOM KaKo-
THGO BeNWIMHBI, XOTA 6B NPOHAUAEMOCTH — K. [as1 oupenienenusa kK, Kak yra-
33H0 BHIOIE, HeOGXOAUMO KpOMe oAHOro (PHIABTPANHOHHOIO KOJOANA HMETHh eINe
00 KpaitHeli Mepe JABe HaGIIOAATENbHHX CKBAKHHLI (e-CIIOCO0).

KpoMme rosdummenTa BOAOIPOHHIAEMOCTH IPOGHAA YCTRHOBKA, JOJKHA II0-
3BOJHTH YCTQHOBHTH COIDOTHBIIEHHE KOJXOJANA H H3MeHEHHe 3TOr0 COOPOTHBICHHS
B 3aBHCHMOCTH OT HeOHTa W [IyOHHBI HMOHH:KeHHSA YPOBHA, & TaKKe OT IPOAOI-
SRUTENHHOCTH PAOOTH KOJOMmA.

Huss sT0f meanm Heo6XOAHMa emie OJHA HAGMIOAaTelbHAS CKBARHHA
(TpeThsl) y caMOit HAPYRHON IOBEPXHOCTH (HILTPA KOAOLIA.

Ecam 1pom3BoAHTL CHCTEMATHYECKHMEe 3aMephl YPOBHSA BOALI B (HIBTpA-
IMMAOHHOM KOJOAIE H B JBYX HaOMIOIATENbHEIX CKBARHHAX, TO MORHO OIpeie-
JHUTH COIPOTHBIEHHE KONOAIQ IpH pasHBIX MeOHTAX TOJILKO BECbMa, IPHOIH-
ReHHO.

YpoBeHb BOABR ¥ HAPYRHOH IOBEPXHOCTH (PHIBTPANHOHHOTO KOJOANA Yo
MOKeT OBITH HNPHOJIHRCHHO BEITHCIIEH TOT/Q H3 YPABHEHHA:

Lo
Ty

oo __ 919 %1 2 4
Yo=Y In Yo ﬂklnro

xk o
rJie Y« — BBICOT2 YPOBHA B ONHOM HAOJIOIATEJAHLHOM KOJOANE, Y, — B JADYTOM.

PasnocTe MeRAy BHIYHCHEHHEIM ¥, U AeACTBATENbHO 3aMEDCHHBIM B (DHIb-
TPAHOHHOM KOJOJINE YPOBHEM ¥ JACT BEJHIHHY COIPOTHBICHHSA KOJIOJAMA.

Hponenap TaxHe cpaBHEHHS JJis Pa3HEIX ACOHTOB HPH Pa’3HHIX IPOIOTEKH-
TeAbBHOCTAX CIYROH KOJOANA, MOKRHO HAHTH TY IpeAeJbBYH BelWIHHY IPOU3-
BOJHTENHLHOCTH KOJOANA, KOTODOH COOTBETCTBYeT IIPHEMJIEMaA BEIHIHHA COTIPO-
THBACHHA.

Tarkada ycTaHOBKA (C OXHHM KOIOAOEM) MOReT JAATH MOBOJILHO CKYIHBIE
AaHHBIC JJId BHJACHEHHWS B3AHMOJACHCTBHA HECKOJLKHX KOIOANEB U Clel0Ba-
TEILHO HEe YCTPaHAET HEHAJERHOCTH, CBA3AHHOU C PacIeroM IO TeM HJIH HHBIM
TeOpeTHIeCKAM (opMynaM (B 9aCTHOCTH IO UPHHATOH BEIMe QopMmyne Dopx-
reitMepa. Jisl MHOTOKOJOZE3HOH YCTAHOBKH),

HosroMy nmusa OGoabIIHX TPOSKTHPYEMBEIX YCTAHOBOK HpPOGHAS YCTAHOBRA
JIOTERHA COCTOATH H3 HECKOMbKHX (HILTPAMOHHBIX KOJOANEB H HAOAOAATENb-
HEIX CKBaJEMH.

Hepenko Taxue IPOGHBIE YCTRHOBRKH mMelT 10—15 H Gonee QPHIABTPAIHOH-
HEIX KOJOAIEB H CTOALKO Re (HIH 6olee) HAGTIOAATEILHBIX CRBARHAH.

B TaxoM caydae MOJRHO pas3pelllUTh ¢ AOCTATOIHON MOJHOTOH BCe BARHEBIE
AN OKOHYATENbHOH YCTAHOBKH HOHHIKEHHs BOIDOCHI, HAHTH HAJCKRHLBIe OCHOB-
Hble JAHHLIE, YCTAHOBHTL IPefiebHHE BeJAHYWHH ITTPOUSBOAHTENILHOCTH KOO~
fleB H y9eCTh 60Jiee HIH MeHee TOYHO BIHSIHHE MECTHHX 0COOEHHOCTEH.

3. IIpou3BOCTBO H3MEPEHHH

Hpun TIPOH3BOJICTBE IPOOHBIX TOHHKEHHH MOMKHH OBITH IIPOH3BEACHEY
TIareabHble, CHCTeMATHICCKHE H [AOCTATOYHO HIPOAOIRHTEJbLHEIE M3MEPEHHAT
JeOnTa, MOHHREHHA YPOBHA BOABI B KOJOAUAX H OTHACILHBIX TOYKAX OIS IO~
HAKEHAS, BHICOTH BCACHBAHHSA HACOCOB, CONPOTHBICHHES (PHILTPOB, KONHIECTBR
BBIJIENSIeMBIX BOZOH BO3AYXa U Ia30B, KOJIHIECTBa BRIHOCHMBIX MEJhUYAHIIHX da~
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CTHI, IPYHT2, KONHIECTBA BHHAJANIMX OCAMKOB H BAAUAHHUS HX HA IOHWREHHE,.
KOJe0aHds YPOBHA BOABI B COCeHHMX BoJ0eMaX, BAHAHEHS NOCAeAHHX HA IOHHU-
ReHHbil YPOBeHDb I'PDYHTOBEIX BOX H T. II.

NaMepenne ne6HTAa. B 3aBECHMOCTH OT KOIHIeCTBA OTRATHBAEMOMN
BOJABl JeOHT YCTAHOBKH MOMET OHITh H3MepeH: 1) O0DbeMHEIM CIOCOO0M — IpH
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Pre. 99

IOMOITH IOIePEMEeHHOTO HANOJHEHHS H OIODOKRHEHHS JBYX u 0olee COCYHOB
HIE 6acceiHOB, 2) NPH NIOMONMH BOAOCIHBA, 3) BOAAHHIX BECOB; 4) BOAAHOTO
HoiMa, H HAKOHeI 5) IPH HOMOIH BOAOMEDA.

O6beMaOoe M3MepeHHE Uro Kacaercs o0BEMHOT0 H3MepeHHSA, TO-
BBH/[y IPOCTOTH HeT HAJAO00HOCTH ero ommchiBaTh. Clefyer TOIbKO YRas3aTh, 9TO-
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JsT 096Hh MAJBIX KOJHYIECTB BOABI TOYHBIE DE3yJABTATHl AAT B3BelleHHHE CO-
cyasl, Kak HaupmMep cocyn Xy6epa (Huber), mpeacrapisgiomtyil KecTAHOM IH-
JEHJDP BMECTAMOCTHI 15 & C TODIAHIIEOM, B ROTODOM eCThb 9epra, 0003HaJanInas
HOJHOTY HAIIONHEHHS.

Boagamoit nwoi#M IHpocresimuit Bomgmost moirM (pHe. 99) DBopHemana,
JAONAY JAMb TPHOAHKEHHBIE Pe3ydbTaTh, COCTOHT H3 JEPEBAHHOIC (OALIIONG
ANAKA, Pa3/iedeHHOr0 JBYMs IeperopoAraMu Ha TpH orienenus (I, II, III), npu-

191



<eM | w I Cry®ar It yOIOKOSHHS! YPOBHS H OCARICHHS BO3MORHBIX B3BelleH-
HBIX 9acTHNn. B creare Memzay II m IIl OTHeneHHAAMH HMeeTcsl CeMb KDYTIBIX
OTBEPCTHI, U3 KOHX CpeliHee HaHOOAbIIEr0 [HAMETDA, & OCTAJbHEIE NONAPHO
OJIMHAKOBE M CHMMETPHYHO DACHOJOEEHBl, YMEHBINAACH OT CEepeRHHBI K OOKO-
BEIM CTeHEKaM AmAKa. KoawdecTBO BOAHI oHpelelsercs IO BEICOTe Hamopa h co-
I'IACHO TA6AHIle IS KasRI0r0 JHaMeTpa oTrBepcTmii. Bricora HANOpa yCTaHABIH-
BaeTcA LYTEM SaKPHIBAHHA OTBepCTHH HPOOKAMH.

Boaee T0O9HO MOSRHO W3MEpATH AE6GHUT HPH IIOMONMIH OTBEPCTHS B TOHKOH
CTeHKe Ha, OcHOBaHHE (GopMyiasl Q=p FV 2gh, rne p— KosdHIEEHT PAcCXoAa,
SaBUCAINEH OT BEICOTHI HAaToOpa, OT (POPMBI H BEJHIHHEl OTBEPCTHS (IJIOMALD
OTBEPCTHS paBHA F) M OGHIKHOBEHHO GepeTcs H3 TAONHI, WMEDIAXCA B THIDa-
BJIMIECKHEX CIIPABOIHHKAX.

Boxgocans WsmMepenre fe6uTa DPH TIOMOIMM BOJAOCHMBA C IPSIMOYTOJb-
HOR MAH TPEyrONbHON CTeHKOH ABJAeTCS OJHHM H3 HAMO0IEe TOIHBIX CIOCO0OB.

NE Jas npmmepa 3AeCb IpH-
BOAWTCA BOJOCIHHB, LIPHMEHEH-
(‘JB HHI TpH OIBITHOM IOHUMECHHH
IPYHTOBHIX BOJ B Jlemmurpaze

(pgc. 100), npeAcTaBIAAOIHI
co00i OCMOJICHHHIH JepeBANHEBIH
AR, pasJeJeHENH  mepero-
poitRo# Ha ABe YacTH. B 1eped-
Hell CTeHKe HMeeTca BHIPE3, B
KOTODHIH  YCTAHABIHBAETCA U
TIPHKPEIISICTCA  GOJTAMH  JKe-
Je3Hass TIACTHHA C  HPAMO-
YTOABHBIM HIHA  TPeyrOJABHBIM
BHPE30OM ¢ OCTPHIMH KDPasIMH.
Beuny Toro d9ro [me6HT
B IAHHOM CJIYyd9ae 0Ka3aJICS BeCh-
Ma HeOONbIIHAM, H3MeDeHHe Be-
JOCh TPEYIOJIBbHBIM BOAOCTABOM.
IleGuT () BEIYHCAANCH IIO

dopMye:
R !’ ! T [3GN 7id 80K | Q=0,14h2'5 ./z[cex,
_ ' rie h B cM—BHCOTZ YPOBHA
BOAH HAJZ IHIODOTOM BOJOCIHBA.
Prec. 101 J s BOSMOIKHOCTA HeIpe-

PBIBHOrO 3aMepd  KOJHIECTBA
BOAK H AA KOHTDOJA DPAaGOTHl HAC0CA BEICOTS h HENIPEPLIBHO OTMEYAJACh IIPH
JIOMOIDH MNOIIABRA, C CAMONHTIYNIHM IpEGOpOM (pEC. 101).

XO0ora ONHCAHHBIM BOJOCIHHB ¥ OTHOCHTCS K KATEFOPHH IIePEHOCHBIX, HO OH
09eHb THAMKEN.

Ecan meoOxonuMo m3MepATH AeOAT BO MHOIAX MeCTaX, TO JId BTOH LelH
MOTYT YHOTpeOAATHCA HEPeHOCHHE CKJIAJHBle OPe3eHTOBHlE pesepBYyapHl, 4 HiA
TOTHOTQ H3MEpeHHS YPOBHA CHAYRAT pas3iaudHble yCOBePMEHCTBOBAHHEIE PelRH,
AMIB ¥ IPOIHe YKA3aTeJH YPOBHA.

Naueperne me6uTa BOAOME pOB. BoooMeprl HPHTOAHHE H HAIT
"TOYHBIe DPE3YIALTATHI JiA GOXBIMEX KOJHMIECTB BOJH.

HamOonee yRoOHEIM sBIAeTCA BOAoMep BoJbTMaHA ¢ CAMONMINYIHHM TIPH-
GopoM, HO OH TpeOyer IHCTOR BOJEBI, KaK BIPOYEM H BCAKHY Apyrod BoAOMep
xKpoMe BeHTypH, KOTOPHH MOHO CHAGAHTH CAMODETHCTPHDPYOIHEM HPHOODOM.

Jlist paGoTEl BOZOMepa TpeOyeTcsa HEKOTOPHIH HAfop, IOBTOMY ero pacuo-
.1aTa10T OOHKHOBEHHO H3 HAIODHOM TpyGolpoBoze Hacoca. Ha ompiTHO# ycra-
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410BKe DEKOMEH/AyeTCs YCTAHABIHBATD OCAZOTHHK [UIs 3aJepIREBAHAA IDYHTa,
HBIHOCAMOIO H3 (DUIBTPAIAOHHOTO KONOAUNA. OCaJoTHHE YCTpPaHmBaeTCH C TeM
pacIeToM, Iro0H CKOPOCTh JBH/REHHWS BOABI B HeM Oblia HE Godee TOH, KOTOpAAd
HYRHA [JIs OCARACHAA MeJpTaHIIAX YACTHI, HMEOINAX 3HAYEHHE B CMEICIE
ONACHOCTH BHIMBIBAHHSA WX H3 TDYHTA Jepe3 CTeHKM (HIBPTPALHOHHOIO KOJOALA.
Ilpu omebiTax JIeHWArpaJCKOr0 YIpaBleHHs KAaHANH3AIMAE OB OPHMEHEH
-OTCTOYHUK (puc. 102), KOTO- Anase
DEI MORET CHyRHTH TAKIKE OMCMORRUKA € OMKPBIMOTE KPBULKOD
¥ KAk OJHH H3 COCYZOB Ans
O0BEMHEOr0 H3MEepeHHS JAelH-
‘Ta. Juna yanEEeHHa NyTH
BOJIBI C/lefIaHBl IIePerOPOJKH,
TIONEpeMeHHO He OXOJSAIHe
o BepXa W A0 HU3a, H IDH-
JaH JnHy O0OpaTHBIA YEKJIOH
Ansg O6oablledt Ky4IHOCTH Ca-
MBIX KPYHHEIX OCEAAIIIHX
Ya,CTHII. & t ' 1 f(
Nameperne ypoB- 033~
HA BOJH B KOJZOANAX "
H Ha0IoOAaTeIbHHBX —
cKBaXRHHAX CaMuiitopo-
croft  cnmoco§ — memocpen- A L] | .
CTBEHHOE H3MepeHHe MepHOH (P ] S
JEHTOX ¢ IPY3HKOM, HO HMe- =
€Tcs GOonbIIoe 9YHCAO JpYrHX
PasHOOO PABHEIX CIIOCO0OB,
JAWNAEX Gosiee TOYHBIE TIOK&- g
3HHA, KAK HAIDHMeD IPHOOD  r43omepn,
Trama (pHe. 103), COCTOSMIEM  cmenio™|
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M3 MepHOA JeHTH H IOJABe- £

TIEHHOTO K He#d TPY3HEA C "d\\_
BBAHYCHHOH CHHRY CTRJILHOD = —
HIJIOR TONMHHOWL 1,5 MXM. 227

flpodonbrbiy pa3pe3 OMCEmMoUHUKA
no ocu A-B

Wraa, gnsa rodHoro H3-
MEpeHHA INIYOHHH pacioJo-
JReHEA TOBEPXHOCTH BOKI THO0-
KDBIBALTCA PACTBOPOM TLIA- Owmeodsu,
BICHOTO MeJa B CepHOM 3dH- - npyba

ny{K-as
pe, GIarofaps 4YeMy CTaHO- ppy6as
BHTCSA SCHBIM OTJHHYIUE YACTH
HATIL, HAXOAHBIIEHCS HHRE .{/
VPOBHA, OT HEIOTPYREHHOH.
buaaromapa ToMy, u9ro uriaa
O4eHb TOHKA, OIIyCKaHHE ¢€e Prc. 102
B BOAY He COIPOBOMKRAETCS
HPAKTHIECKA H3MEeDHEMBIMH KOIeGaHHSAME YDOBHA BOJABI B KOJOJIE.

OTOT TIpHGOP MOMRET CIYRHTH TONLKO IS YTOIHEHHS IOJNOKREHHsA YDOBHI,
H3MEpeHHOTO IIPEJBAPHTEILHO G0Jee TPYOHIM IIPUOOPOM, IO3BOMSIOIIEM y3HATD,
RKaK INIYOOKO HAJ0 OILYCTHTH FPY3HK, IT00BI HIVIA TOJBKO JACTHYHO IOTPY3HIACH
8 BOAY.

XopomuM HpHOOPOM [JA H3MEPeHHS YPOBHA BOJABI B KONOAIE SABIAETCA
BONAHON CBHECTOK Panra (pHC. 104), ®3Ja0IMEA 3BYK IIDH IIOTPYREHHH €T0
B BOAY. OTOT CBHCTOK CH20KEH JallleIK000DasHHIMH ReIO0KAMH, OTCTOAMAMHE
ApyT oT Apyra Ha 1 ox. IIpw mOrpys&eHUWH CBHCTRA B BOAY OTH YAIleYKH HAIOJN-
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HAKTCA BoJow. PaccTodnpe caMoll BepxXHell H3 3aUONHEHHBIX BOJOH JaIleder OT
3aME9eHBOr0 JcJICHHS HA MEDHOW JIEHTE¢ B MOMEHT CJABIIIAMOCTH CBHCTES COCTA~
BIdACT IMTyOHHY YpOBHA BOAK B KOJAOIIeE.

[ensi#t pax H3MEpHTeNelt OCHOBAH HA BJIEKTPHIECROH CHIHAJHIANHA HIHE
Ha CRATHH BO3[yXd H IMORA33HHAX MAHOMETpA.

OmEH H3 HPOCTEHIIAX BIEKTPHYECKHX WaMepHTelelf IpelCTaBiAET COGOI~
(pre. 105) JerEKufl METANIHICCKHE IDOJHH COBEPIHICHHO BOJOHENDOHHNAECMHIH IMH--
JHHJDHYCCKAN TOMIABOK, KOTOPHIH MOKET CBOOOJAHO OMYCKAaTHhCA BHH3 H HOI-
HEMATHCS BBepX B JAbIpUaToit KopoOke. IIpEGop mojsemuBaercss Ha IHHYpe CO-

BILIeTeHHEIMH B HOCHeAHAH TIPOBOJIAMH, COCHHHEHHBIMH ¢ JBY-
M KOHTAKTAMH, TPOXOAAIMAMA 9epe3 BEPXHOI KPHITKY RKopol-

Y rku. HomigaBor OpH AOCTHSREHHW YPOBHSI BOAGI 3aJlepRHBACTCH,
B TO BpeMs Kak KOPOGKA IPOAOIIRACT OMyCKATHCA [0 TeX IOp,
IIOKS TOILIABOK BEDXHHM KOHIOOM He COIPHKOCHETCS C OCOHME

LA posoda:
a ! KoRrma-~
i Kmal.
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N

!

' Nonsra-
3 80K
!

5&.

Pre. 103 Pre. 104 Pue. 105

KOHTAKTAMH ¥ He 3aMKHeT Ilellb. MOMeRT 3T0T0 COUPARACAHHS CHIHAJHU3HDYETCSF
HaBepXy BaeKTpHIecEEM 3BOHKOM. Ha IEHype WMeioTCS JedeHHsS, II0 KOTODHIM
JEeTKO OHpeJeNHThH FIYOHHY YDOBHS BOMBIL.

IlpaMepoM MaHOMETPHIECKOTO CIIOCO0A H3MEPEHHS YPOBHS ABAAETCS HpH-
6op Kyrara (Kunath) (pumc. 106). 910 — Tpy6Ra 5—6 MK CO CKOMEHHHNM BHH3Y
KOHIIOM H OKQHYHBADIIAACA HABePXy BOASHEIM MaHOMETpOM H BalIODHBIM Kpa-
AoM h. MamoMerp cHaGmen NencHHAME B HATOJHEH OKpamleHHo# Boxodt. Ecam
OTKDHITh KpaH h B HOTPYyRATH TPYORY HHRHAM KOHOOM B BOAY, TO IOJYIHTCS
PA3HOCTDh YPOBHeH B 006X KOJIeHAX MaHOMeTpa, KoTopasd paBHA IIyOWHe HOPDY-
MeAHsA HAKHEIO KOWIE TPyOKH HE/Ke NOBEDXHOCTH BOAB B KOJOANE. SHAA IO
OTCUETY IJNHHY TPYOKH OT HHMHEro ROHIA ee JI0 YCTHA KOJOALQ H BHIYATAS Das-
HOCTb YPOBHe# MAHOMETDA, MORHO TOYHO OIpPeNedHTb TAyOHHY pacHONOREHHS
YPOBHA ,BOABI B KOJIOANE OTHOCHTeNbHO YCThA KOIOANA. s IpOoM3BOACTBA TOU-
HUTO OTCYeTa [JIMHH TPYOKH, ONYIEHHOH HHME YCTbA KONIOANA, HA TPYORe
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YiMee1cs IBHIROK, CHAGREHHNY TDYREHON W OUNHPADIIHIiCS BHICTYIIOM HA 00pes
YCTbA KOJOANA.

OQHAKO [J1s ONHTHHYX HOHHEEHHH Bce YKa3aHHEIE BLIMe H HOJ0GHHEE HM
OpHOOPH HeYAOOHBI TeM, 9TO OHH:

1) TpeOyoT GOllee HIM MeHee IPOROIRHTEIBHONO BPEMEHHW LIS W3MeDeHHsA
YPOBHA B HOCKOJLKHX CKBaJRHHAX, a T09TOMY He Jal0T BO3MORHOCTH OJHOBpE-
MenHOTO 3aMepa B HHX YpOBHeH, TOrJ2 KaK 3TO O9eHh BAKHO AJS CHEMEH BO-
POHKH JEIPecCHH, OCOGEHHO, €CAH MBI MMeeM JeA0 ¢ HAIODHOH BOJOI;

2) He JAaT BOBMOKHOCTH HEIPEPHIBHO HAGADIATb YPOBHH B TeYeHHE
BCET0 HepHOZa OTKAYKH.

Hp ompiTHOH ycTanOBRe JIEHHHIDAJICKOIO YIPaBACHHS RAHAJIHBANMH IS
ONHOBPEMEHHOT0 HAOGAWACHHSA YpOBHell 30 HAOMIOAATENHHBIX CKBARUH OBLIR

Pmymbie ManoMmempa
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Pre. 106. Pre. 107.

ONyHIeHE B KAMAYD H3 HHX YO DE3HHOBOH TPYyOKe HHAMETPOM B 3 MM C CTOK-
JASHARIM HAKOHEYHHKOM, TPHYEM BTH TPYORH OHIIM UPHKDEOIEHE BO MHOTHMX
MeCTaX K IEIoUKe ¢ IPYSHKOM. JT0 TI03BOJSAINO PACHONAraThb De3HHOBYHD TDPYOKY
COBEPIIEHHO OTBEeCHO. BepXHHY KOHel IENOYKH 3aRDElNAANCa HA IIOBEDXHOCTH
geMyi. ['ny6WHa HOTPY:REHHA KOHNA TPYOEH OHJIA TAROBA, YTO IDH CAMOM HH3:
KOM, TIOJIOREHAHE YPOBHSA BPAH B KOMOJNE STOT KOHEN He BHIXOMHX H3 BOXEL
PesmHoBas TPyOKa OT KamJ0H CKBARKHE! IPOMONRAIACH IO OCIIEro IEHTPATb-
HOTO TYRETa H IPHECOSAHHANACH TAM IPH IIOMOUTHE TPOHHHKAS C BAJRAMOM K DIyT-
HOMY MAHOMETPY. Bce MaHOMeTDHI, COOTBICTBYIINHE KAMABIH CBOeH CKBascHHE,
6B11E CMOMTHpPOBAHEI Ha OGIiell paMe, IpHYeM B TaKHX PacCTOSHHAX JIpyr OT
Ipyla, KOTOpHE GELIH IIPONOPIHOHAJILHB DPACCTOSHHAM MERIY CKBaRHHAMH.

PacCTOAHHA MERTY TPYOKAMH COCTABIAIM

575 ACHCTBHTeNBHBIX PACCTOSHER
MERIY COOTBETCTBYDIMHMH HACTOJATeIHHHIMH CKBAXHHAMH.
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a4 onHcaHEA ¢IOCO63 MBMepeHHA Ha PHC. 107 IpHBeJEeHB! Be CKBRMHHBI
C COOTBETCTBYOIIUMH HEM TPYCRaM# ¥ MAHOMETPAMHU.

Tpy6ra, Bexymad or KamIoH CKBARHHEI, MOAXOMHT K CTEKJIAHHOMY TPOH-
HHKY; OT TOCHeAHEro OJHa TPYyOKAa OTXOAUT K MAaHOMETpy, Apyrad —E OOImeH
JIA BCceX CKBAJEHH pDACHpEAcIATeJLHOX TODHBOHTAJILHOM TpPYOKE, ONHH KOHEI]
KOTOPO# BaKDHIT 3aRHMOM, ADYTOA — cOCAHHEH ¢ BO3JAYUIHEIM HarHETaTEAbHBIM
HaCOCOM.

Ilycts ypoBeHHL BOJAH B CKBajRHHE O, CTOHT BHIOIe HURHEr0 KOHIQ TPYOKH
Ha BeamddHy M, a B cKBasRHHe Q,— Ha N. OTKDHIBAKT BCEe B33RAMBI (B TOM
qucie @, u G;) H009epeHO H HAKAYHBAHT HACOCOM BO3AYX B CKBARHHH O TeX
TI0D, TIOK3 BO BCeX MAaHOMETpPAX ypOoBeHb He IOJHHMETCS HA TaKyl0 BBHICOTY, ITO
Jajee MOTHAMATLCA He Oyzer. llocae BTOTO 3asRHMEI Oy H @, W Ip. 3aKpH-
BAIOT ¥ YHTAIT O TIPABOMY KOJEHYy MaHOMETPOB BEICOTY YPOBHS.

JTa BBICOTAa, YMHOMEHHAS HA 2v (Y — yHAeNbHBIX BeCc PTYTH, PABHHH
OpHGAH3ATeNbHO 13,60), JaeT BBHICOTY CTOAHHA BOAB B CKBARHHE BHIIIE HAMR-
feT0 KOHIA TPYORH. Tak KaK «HyJH» MAHOMETPOB BCEX CKBARHH PACIOJIOREH5l
Ha OJHOH TOPH3OHTAJIHHOH HDPAMOHN, KOHIHI TPYGOK B CKBARHHAX PACIONOREHBI
rafe B OJHON TOPH3OHTAJHHOA INIOCKOCTH H B TO e BpeMsl TOPHU30HTAILHEIE
PACCTOSIHHA MesRy MAaHOMETDAMH COOTBeTCTBYHT (B MacHiTate 1:27,2 n) pde-
CTOSHUAM MeAY CKBAKHHAMH, TO HA paMe-IIUTe IONyJaloTesd KAk OH Mojein
BEPTHKAJILHHIX Da3pe3OB BOPOHKH JenpeccuH. EcIH paccrosmda MeRAy CKBa-
JRHHAMY 09eHb BeJHKH, TO FOPH30HTAJIHHHEIM MACHITA0 MOKeT OHITH RaK YroAHO
yMeHbplleH. To49HOCTH 9TOrO IPHOOpPA 3ABHCHT TOJBKO OT TOYHOCTH OTCYETOB.
Y A00CTBO HAOMIOJEHHA YPOBHA H3 OJHOIO IEHTPAJIHLHOTO MeCcTa AaeT BO3MOMKR-
HOCTH CHeJHTL HEUPEPHIBHO 3& DPERUMOM T[PYHTOBOM BOJH H HACOCHOH YCTa-
HOBKH.

CocpenorounBas B OJHOM TIOMEIEHWH BCe IMPHOOPE] HW3MEDeHHS, MOMRHO
09eHb JIeT'KO, He Tepssl HATpACHO BPEMEHH, YIPABAATH IPOGHHM HOHHKCHHEM H
OBICTPO IPOH3BOLHTH BCe HeOOXOAUMEIEe 3aMephl (HeOHTHI, YPOBHH H IID.). '

Ilpouwe ma3Mepernusa H HabawAeHnda Ilapanneapro ¢ H3Mepe-
HHEM yPOBHA TIPYHTOBHEIX BOJ B padoHe TOHMNKEHHSA WHOTLJAA GHBACT TOIE3HO
YCTAHOBHTHF B DACCTOSHUWH, Ile BIWSHAe DORUEEHHA HPAKTHIECKH He CKA3BI?
BAETCA, HECKOJBKO KOHTPONBHBIX CKBAHH, 9epe3 KOTODHIe MOKHO OBIIO OH
BeCTH HAOJIOAeHHE 334 €CTECTBEHHHIMH KOJCCAHUAMH 3€DRAJa TPYHTOBHIX BOJ
HIH IOBEPXHOCTH HAIIOPA, MPUYeM OLHOBDEMEHHO IIPH HOMOI(H MORAeMepa IIPo-
H3BOJHTh MBMEPEHUHE KOJAIECTBA BHIMAJAONTHX JOKILEBHIX 0CATKOB.

Tar Kak TeMIepaTypa BO3AyXa W I'DYETOBOR BOAH, 4 Takmke aTMOc(epHOE
JaBlAeHHe OKA3HBAT BIHAHHE HA NOHAREHHE, TO ReIATeIbHO HA YCTAHOBKE
HMeTh TEePMOMeTpbl H 0GapOMeTp, IOKA3aHHS KOTOPHIX JOJNMKHEI CHCTEMATHYECKH
PETHCTPUPOBATHCA B JRYpHAJe ONBITHOH CTAHI[MH.

lleTadm ycTpo¥CcTBAa ONBTHHR X YCTaHOBOK. Yro Kacaercd
JeTaleil yCTpoCTBa OUHITHON CTAHNAH, — (PHABTPANHOHHBEIX KOJOAIEB, BCACH-
BAIOIEero TPyGOIPOBOAA, HACOCOB H JBHrareneil, TO OHH MOFYT OTHHYATRCS OT
TAKOBHX HACTOAIEH YCTAHOBKH TOJbKO pasMepaMH, IpudeM (HALTpAHOHHEIE
ROJOANH Iejiecoo0pasHO JIellaTh TeX e pasMepoB, KOTOPBle Ipeliiofaraercd
YCTAHABIWBATH, H HA OKOHYATEILHOU YCTAHOBKE.

Opranms3anusag ua3MepeHHH # HabuawAeHHH Haroit mopagex
H3MepeHuid TIPHHATH ¥ ITC WMEHHO H3MEeDATh M HAGNIOJNATH, — STO BHTEKAET He-
HOCPEJCTBEHHO H3 YKA3aHHBIX BHINE B33/I1a9 ONBITHON YCTaHOBRH. HacCKONBKO
Ja.CTO H3MepeHHS IIPOH3BOJHTH —— 3aBHCHT OT MeCTHHX ycjaoBHi. MoEHo TOMLKO
CE23aTh, 9T0 3aMepHl JReJATeJbHO NPOH3BOAUTH BO3MOKRHO Jalle, a eme Jydie
HeIIDEDHIBHO, IIDUMeHASA NI 3TOH IeNH ABTOMATHICCKHe DErHCTPHPYWI(HE IIpH-
OOpHL.

HpoAon®ATEeXIHPHOCTDh HIPOOGHBX HNOHHKeHHuH. IIpomoxn-
TeJIbHOLTD AeHCTBHSA TPOOHOH YCTAHOBKH IIOHHIRCHHS 3aBHCHT OT MECTHBIX YCJIO-
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BHH, HO BO BCAKOM Cxydae MOMKRHO CKa3aTh, YTO OUBIT HAAO0 TIPOAOIXATH N0 TeX
‘TIOD, IOKa He OyAeT IOnydeHO HaHOONbHIee TOHHREHHe M HAHOOIbINEe ITOCTOSH-
CTBO peRMMa TPDYHTOBHIX BOJ TIDH TOHHREHHH. ,

Ilpr memamopHEIX BOAAX TPeOyeTcs MPOMOIRHUTEINbHLIN HeNpepHIBHBIH BO-
JOOTIHB JJIA JREJATCJALHOrO MM HAHGCOABINET0 AOCTHIAeMOTO IQHHAKEHHS; A4
HAHOpDHBIX BOJ HOHHRcHue OGHAPYXRHBACTCA GBHICTPO, HHOIJA dYepe3 HeCKOIbKO
MHHYT, TAK 9TO B AJIUTEALHOCTH TOHAKEHHA 0CO00H HAJOOHOCTH HET.

Kpome HaMepenns ne6dTa H YPOBHS TI'DYHTOBOX BOABRl HAJO IPOH3BECTH
HAOIIOACHAS 33 NOJ'BEMOM YDOBHSA IPH OCTAHOBKE BOJOOTIHBA, 9YTO HMEET BAK-
HO¢ NPAKTHIECKOe 3HadeHWwe. HAOMWOAeHHA mpelelbHOTO IMOHHREHEA YDPOBHSA
BOAH B KOJOANAX H MOIMYCKAEeMOro YKJOHA YPOBHSA TPYHTOBOH BOJAH B HemoOcpel-
CTBEHHOH OJH30CTH OT KOJOAIEB HMeT (OJbIN0C 3HAUCHHE, RAK OIIpe/eldnlnue
OPOUBBOJUTENBHOCTh HIH 3aXBATHYI0 CIOCOOHOCTH (IO 3mxapary). Omupererenue
OpeAcbHOTO YPOBHA Y HADYRHOH IIOBEDXHOCTH KOJMOANA MOMKHO IIPOH3BECTH
ITOCPEACTBOM 34J0REHHON pAAOM ¢ HHEM HaOJX0JATECIBPHOU CKBAMHHBI, TIPOH3BO-
JHTENHHOCTh KOMOANA OIpeAclideTcd HPAKTHYCCKH TeM HAWOGOIbIIHM HeGHTOM,
IIDH KOTOPOM HE IPOHCXOART BHHOCR IDYHTA BHYTPL KOJOANA H He CO3HALTCH
COIDOTHBJIECHHS KOJOANa, He IO3BOJANMIETO MONIYIHTH REIATCIBHOIO IIOHHKe-
HHSI yPOBHS IPYHTOBHIX BOJA B ONpPeAeJeHHBIX TOIKAX HOJNSI IOHHUREHRA.

Hao6miogeane 3a BEIJeJeHHeM BOJOH Ta3a W BO3AyXa, OUpeleleHHEe COCTABA
ras3a ¥ KOJAHYECTBY ero, a Takike H3MeDeHHe BaKyyMma TPeJCTABJIANT OONBUION
HHTEepec ANa OyAyuleli TPOEKTHPYyeMO#t YCTAHOBKH NOHMEReHHA. llosromy nmpm
IPOH3BOICTBE NPOOGHOTO INOHHMKEHHSA IPe/lelIbHAS BHCOTA BCACHIBAHHA W KOJH-
9eCTBO OTHAENAEMBIX Ta30B JOISKHH GHTh TO0 BOSMORHOCTH YycTaHOBAeHH. Co-
CTaB ra30B, ¢CIH OH He ORIl YCTAHOBIEH IIPH re0JOTHISCKHX H3BICKAHHAX, A0J-
JRCH OBITh YCTAHOBIEH AHAJNH30M HPH NPOOHOM IOHHREHAH yPOBHA I'DYHTOBHIX
BO/I.

HHpo6uBI#t KoOTHOBAaH UpH NpPpoOHOM TOHAMKE HHH HaubGonee
IleHHBIe PE3YJALTATHl MOKET JATh HpOo0HAS YCTAHOBKA, 6CIH B CBA3H C HEH OTDHI-
BaeTcsa IpOOHBIA KOTIOBAaH, MOAOOHHHN B IIaHe HACTOANIEMY KOTHOBAHY. TOrja
60abIad 9aCTh BOSMOKRHEIX 3aTPYAHCHHM W MeCTHEIX OCOOSHHOCTEH MOMRET GhITh
YCTAHOBJEHA Yy7Re HA, OOHTHOA YCTAHOBKE H YITeHAa Hid OyAymed 5KCIIoaTa-
MUOHHON.

JoryMerTangusa Halbanogednil. Bece HaGmOIeHHA H H3IMepeHHA
33HOCATCA B RYPHAJ OUBITHOH CTAHIHH: 3aMepHl JAeOGHTa, YPOBHEH BOLK B HAa-
6MoAATeIbHEX CKBaRUHAX H (PHIBTPAIMOHHBIX KOJOAUAX (C YKa3aHHeM Bpe-
MEHH 3aMepOB), 4 TakMe BCeX UPOYHX HAONWAcHHHA, KAK HAIIDHMED HOHUIKEHHS
YPOBHSA BOAK B KOHTDOJBHBIX CKBARHHAX, KOJIMIECTBO BHIIAJAIIIHX OCATKOB,
TeMIeparypa, 6apoMeTpHIecKoe AaBIeHWE W T. .

‘B mypaax OUBITHOH CTAHOWH 34HOCATCA BCE OCTAJLHBIE HAOIIOIEHMd, 3a-
MeYaHHs, CBeleHHS O 3aTPYIHEHHAX, OCTRHOTKAX (¢ OOBICHEHHCM IIPUYHH),
o0mee COCTOSHHEe TOTOABI H BOOOINE BCe, ITO MOKET HMeTh 3Ha9eHHe Jusa OyIy-
[[ero HOHUKEHAS] YPOBHS I'DYHTOBHIX BOJ B JaHHOM MeCTe.

HpoussomAMble BEIHCICHHS ANA OUpeJielleHHA BedwdHH: K, R, mpousso-
OUTEILHOCTH KOJOAua — K, BHICOTH BCAacHIBAHHH, a TakRe HNOKABAHHS H3Me-
PETEeABHEIX TPHOOPOB TIPDH ABHTATENAX 3aHOCATCSA B JRyDHaAJd, paBHO KaK H pe-
3yJbTATH IIOBEPKH IDOHSBEJEHHEIX HCIHITAHHHA. B RypHAJI 8aHOCATCA OTMETKHA
0 BPeMeHW BKJIIOUEHHS H BHEJIOUEHHSA OTACIHHBEIX KOJOANEB, O CHSNAHHBIX W3-
MEHEHHAX B YCTAHOBKE, O MEPOUPHATHAX II0 YCTPAHEHH 3aTPyJHCHHH H T. I

Bo Bcex geradax TPYAHO YEKA3aTh BCe, 9TO CleAyeT 33HOCHTh B JEypHAT,
TaX KAE B RASEAOM OTAEIbHOM ClIydae MOFYT ObITb CBOH OCOOCHHOCTH, KOTOPHI:
H OUpeJelisT OROHYATENLHO POopMy RypHANA H coleDEaHHe €ro.




I'JTABA VI
INPOERTHPOBAHNE YOTAHOBOK NOHHMEEHHA

§ 1. OBNJUE COOBPAREHNS

Ilo mouy9eHEH BCEeX HeOGXOAUMBIX JAHHEIX — IIPOSKTA COOPYREHES, NS
KOTOPOI0 IPOHBBOLATCA HOHHRCHUE I'PYHTOBBIX BOJ, H IJIaHA, IPOHR3BO/CTBA pa-
60T [0 WOCTPOMRE BTOr0 COOPYIREHHS, & TARME Pe3yIbTATOB TIeOorHIpOJIOrHAde-
CKHX W HOpO9HX HIPeJBAPDHTEIBHBIX M3BICKAHWH H HCCICHOBAHHH, MOKHO IIPH-
CTYUHATh K HPOCKTHPOBAHHK) YCTAHOBKH NMOHUECHHI.

Cradajia B 3aBHCHMOCTH OT NPeI'bABISEMEX Tpe6OBaHWH H XapaKTepd
MECTHHIX YCJHOBHM BHIOGHDALTCA CHCTEMa YCTAHOBRH: OXHOSIDYCHASA, MHOTOAPYC-'
Hasd, 0e3bAPyCHAA ¢ IPHMCHEHWeM MNIYOMHHEX HACOCOB WAH HAKOHEN CMelNaH-
Has HIK BHAOM3MEHEHHAA APYyCHaS YCTaHOBKA. 3aTeM HaMedalTes JAHHU
PacmonoXReHHsT KOJOANEB B COOTBETCTBHE ¢ (POPMOH COOpDYXeHHS B IJaHe H
IIPpEIBADHTENFHO HaMedaeTcs PACCTOSHHe MCEAY KONOATAMH, 3 TaKmKe AHAaMeTp
¥ ray0uda AX H KOHCTPYKIHA (PHAHLTPOB.

BripaGoraB IpeABAPHTEILHEIH KaJeHA3PHEIM TIAH HPOW3BONCTBA IIOHHKE-
HUA, MORHO OPUACTYIHTH K PACYETy YCTAHOBKH. PacueToM HONEHO OHITH yCTAHO-
BJIeHH KOAMYECTBO OTKAYMBAEMOH BOJABI, DasMEpPHl BCACHIBAOIUX H HAIOPHBIX
TPyGOIPOBOAOB, YHCAO ¥ MOIMHOCTHE HACOCOB H JBHTATENGH, a TaKEe OKOHYA-
TeJHbHO YCTAHOBIEHO THCIO KOJOAUECB W HMX B3aHMHOe DACIOINOREHHE.

Hcxona m3 BpeMenw, B TedeHHe KOTOPOro HOAKRHA PafoTarb yCTAHOBRA, He-
00XOJMMO pACYETOM YCT2HOBHTH pacXojl SHEPrHW H MATEepHaJOB, pacxXodbl Ha
OGCAYRABALINAN TePCOHAN (B 3aBHCHEMOCTH OT 9HCIA HACOCHEIX arperaToB) H
BOOONIe OIpeleiHTh BCe Te AAHHELS, KOTOpPHle HEOOXOHHMEI JNA COCTABJICHHA
TeXHUYCCKOH CMETHI. .

o moxyJeHHH BCeX HEOOXONHMEIX DE3yJHTATOB pacdeTa MOKHO IepeHTH
K COCTABICHHI0 JETAJbLHOTO IIPOCKTA YCTaHOBKH. JleTalbHHU IIPOERT JOJKEH
IpeAyCMaTpABATHh HE TOJHKO BCO OCHOBHBIE 3JIEMEHTHl YCTaHOBKH, HO H JQIOJ-
HATEILHEIE YCTPOHCTBA: BCAKOrO POAA H3MeDHTeJNbHEle NPHGOPHI, 3alacHBIE
TPOMHHEH Ha BCACEIBALIEM TpYDOIIpOBOJAe, 3aNacHBIe 33ABHARKH, ROJOAIH
" T. I

B tex cimyyasx, KOrja MECTHBIE YCHOBHA TOT0 TPeOYyIOT, ClefyeT Ipeny-
CMOTPETE YCTPOUCTBO CTOKOB HJIA BOARI, OTKAYMBACMON H3 KOJOMJEB, 4 TaKEe,
JOTKH H KaHABBI JJs1 OBICTPOrO OTBOAR JHBHEBEIX BOA.

Ipr mpoeKTHPOBAHWH YCTaHOBKM NOHHREHHA HANO IOMHHTH O BO3MOK-
HOCTH BCAKHX HeyJad, OTKa30B B JIEWCTBHH HACOCOB, BIHAHHI KAKHX-IHCO HeE-
IOpeABHACHHBIX MECTHBIX ocofeHHOCTed. IlosTOMY HANO IIpEAyCMOTpETH 3alac-
HEle KOJOAOHI H BONOOTJIHBHEIE CPEACTBA. 3anal B TPOHEHTHOM BHIDAsKEHHA MO-
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#ReT OBITH DA3JWIHHIA AN PA3IHIHBEIX 3JAeMEHTOB YCTAHQBKH, HO CAMBIM 00Jb-
IMHEM OH J0JAReH OBITH NS HACOCOB H ABHTATEleH.

Bcnm BcA ycTanoBRa OpPE HODMAJLHON YCTAHOBHBINEHCA padore MoiReT
O0CHYRHEBATHCA OLHHM HACOCOM, TO Ha CIy4Ya¥l OTRa3a IOCHeJHEr0 HaJ0 HMeThb
-TaKO e B 3amace, T. €. 3amac OyJer paBeH 100%.

Ecam romx4ecTBO HACOCOB BedMKO, TO IIPOLEHT 3allaca HACOCHBIX arpera-
TOB MOMRET OBITh CHH:ECH A0 50 H Jawe [0 25 TMPH YCJHOBHH B33HMO33MeHse-
MOCTH HX.

Otcioga BuAHO, 9T0 TPONUEHT 3aIaca SaBHCHT OT DasMepOB YCTRHOBKH H
PACHONOMEHHST HACOCOB. dT0 JRe Kacaerca samaga 25%, TO 3Ta BEIHYHHA
ABJseTcsad HEeOOXOAHMBIM MHHMMYMOM, BHIBHIBAEMBIM CAEAYOIMEMH COOODAKe-
HHUAMH:

1. B ompenencHA® OCHOBHBIX JAHHBIX M TJAABHBEIM 00pa3oM BeIHIHHHI K,
a Takm®e B CAMHX PacyeTHHIX (POpMyNax eCTh Goxbmiad AOAA IIPHOIAMEHHOCTH
H CheJOBATESILHO HEHAJERHOCTH.

2. ['eomorageckoe cTpoeHHe peAKO GBHIBAET HIEAJIHPHO DABHOMEDHEIM H TOYHO
OTBEIAINIHM TIeONOrHIeCKOMY Daspesy, COCTaBJCHHOMY HA OCHOBAHHHA OTpaHHU-
“YeHHOT'O YHCJA PasBeJNOYHBIX CKBARHH.

3. B mepBrie mepuoln! AelCTBHSI YCTAHOBEH OGBIKROBEHHO IIPHXOAHATCA
¢ TeNbl0 COKpalileHKs BpeMeHH (OpCHPOBATL BOJNOOTIHB, H ClieZ0BATEIbHO Bech
3a11aC BOTOOTAHBHBIX CPECTB MOEET OBITh HCIIOML30BAH.

Yro racaeTcas 0COGEHHOCTEH DACCTAHOBRH KOJNOALNEB B 3aBHCHMOCTH OT Ha-
JepTaHAs KOTIOBAHOB, TO 3T0 3aBHCHT OT MECTHHIX YCHOBHR. 3JeCh TOJILKO CJe-
JyeT CKa3aTb, 4TO IpH KOTHOBAHAX YHIHHCHHOM H UPAGIM3HTEILHO IpAMO-
.JTONBHON (POPMEI Ha TOPUEBHIX CTODOHAX KOJIOAIE HAKO PACIIOIATaTh BOOOINE
TecHee, UeM B CepeldHe HHHBIX CTOPOH.

O6mee IpaBHIO TPE BHIOODe AHAMeTpa (PHILTPOB: 4eM 60Jiee MEJIKO3epHH-
CTHIX TDYHT, T. €. 9eM MeBbiie K, TeM guaMeTp STHX (PHIABTPOB HAONKEH OBITH
$0NbINe; OOFIKHOBEHHO IPEMEHABTCS (QHEIBTPH AHAMETPOM 15—25 ci H PEHRO
«007plle (IPH TPHMEHCHWH MIyOHHHBIX IOIPYReHHHX HacocoB). [lnwBg (HAB-
TPYOIEX YacTH IIPH IOHWKCHHEHM ORHHAM ApycoM OHAa OH J0CTaTO9HA 5 M,
MeRIY TeM Ha IPaKTHKe JacTO QHILTP Aedaercs Gojiee JIHHHBIM H COBEDHIEHHO
de CHAOMAETCA HACTABHON TPy6O#.

910 O0'BACHAETCS B GONBINIAHCTBE CHYYACB REJAHHEM YBEIUIHTH IIPOHBBO-
JHTEJIPHOCTE KaRAOr0 KOJOANA B HeDPBBHIH IIepHOA JAeHCTBASA YCTAHOBKH, IIOKA
£lle He YCTaHOBHJIACH TpeGyeMas BODOHRS NOHHMeHHA. Biaromapsa sTOMY MOIKHO
HeCKOJILKO YyCRODHTD NOHHEEHHE YDOBHA TPYHTOBHIX BOJ, Tak Kak OJHAKO yBe-
JH9eHHe AAWHB (PUIBTPa COUPAKREHO C YBeJHYeHHEM CTOHMOCTH KOIOANEB, TO
® 9TOMY MEDOLNPHATHIO MOERHO IPHOEraTh TOJHbKO TOrfa, KOTHNS HMeeTcd B Ha-
JIAYHHA JOCTATOYHOE KOAAYecTBO (PHILTPOB H He IPHXOAUTCS NIpHOOpeTATh HX
BHOBH JId AAHHOK YCTAHOBKH.

Ws6pannarie pasMepsl KOJOAH2 IydYlle IPOBEPHTh PACUSTOM H BHACHHTH,
He HAJ0 JTH YBEAWIATH JHAMETD H LAyOHHY Koao4Na. OGHIKHOBEHHO IiyGmHA
HOMTOANA OMBaeT OT 10 A0 15 M (33 HCKIHYeHHEM INIyGOKHX Oe3BbSIPYCHHIX II0-
HHRCHHR).

Hpr Mano#t BOZoOTIAYe TPYHTA HAJAO IS BOZMOKHOCTH TOHUREHUSA YPOBHSA
TPYHETOBON BOAH K ONpeeIeHHOMY CDOKY IDeAyCMOTpeTh B ILIaHe paGoT 3a6ia-
TOBPEMEHHOE HATAJN0 OTKAYRH.

Wnorga mpuTok BOABI HACTOABRO MAJ, ITO NPHXOAHTCA IDHMEHATDH BCACHI-
BapIHe TPyOH OYeHL MAJONC HHAMETpa, KOTODEIE HENPOH3BOJHTENHHO yBelH-
YABAKT COUPOTHBIEHHE BCACHBAHHL, 8 TARMe He OUPABABIBAIOT DACXOA0B Ha
pUCOeAHeHAE HX K OOIEEMY TDyOOHpOBOAY. TOTKa MOMRHO DPEKOMEHIOBATDH
coeAiHeHHe KONOAUeB CH(POHHBIM IPOBOJOM CO OGOPDHBIM TAYGOKHM TPy6IaTHM
HMA¥ [MAXTHHIM KOJOANeM, OTEYZAa BOZA y/Re OyJeT OTKAYHBATHCA MOCPOSIHHO HIH
LEepHOJHIECKH, CMOTDA TI0 pasMepaM KOJ0JANa H IDHTORY BOAHI.
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BeacwBawmue TpyOsl B TPYGONPOBOARI PaCCIATHIBAKICA 10 PopMynaM LK
BOJODOBOAHEIX TpYO, DpHIEM ReJaTeJbHO, IYTOOH CKOPOCTh TeIeHHS BOXBI
B HHEX He TPeBBIMANa 1,5 M/CeX, a NOTEepA HANOpPa He OBINA CIHIIKOM BelIHKa,
9TO0Rl IIPH HAHOOJDIeM HANPAREHHH YCTAHOBKH HACOCH B COCTOSHHH OBIIH
33CaCHBaTh BOLY H3 KONOANEB. 1IpH ROHCTPYHPOBAEHH KONOAUEB HAJAO HMETH
B BHAY, 9T00B! TAOMAJb KOJBIEBOTO 3330Da MeEAYy (PHABTPOM H BCACHIBAINCH
Tpy0OO# OBLIA He MeHee NJIOMAJH CeYeHHSA DOcHKeAHeH, ITo0H He CTCCHATH Iepe-
JBHRECHHS BOABI K INpHCMHOMY KOHIy BCachIBaloImied TpPYOHI.

B ToM ciydae, Korma mpeEZBapHTeNbHBIMH H3BICKAHHAMH OOHADYREHO IPH-
CYTCTBHE B I'PYHTOBOM BOZe Ia30B H OLNpelelleHR HX COCTaB H KOJIHIESCTBO, TOIVA
OpH COCTABJIEHHH IPOERTa HAAO0 PEIMHTh, He HYRHBI JH TIaso0TXeJHTEILHAA
YCTaHOBKA H 0c00ad 3aIMuTa TPyO6 H HACOCOB.

Ilpr ycraHOBRAaX GONBOIONO NPOTAKEHHA BO3AYXOOTAEHHTENBHOE YCTPOH--
CTBO SReNaTENBHO H B TOM Clydae, KOrfda HE ORHIACTCA BBIAeNeHHSA H3 BOJADI
ra30B.

Ilo Jlorepy 1 #° OGHIKHOBEHHO# I'DYHTOBOM BOAB! COJEDRET 1 4 BOBAYXA,
00BbeM EKOTOPOTO B paspeRCHHOM COCTOAHHH B0 BCACHBRIOIIEM TPYOOIPOBOZE-
YBeNHIHBAeTCA TOYTH BABOe. Tak Kak no Jlorepy fJasme ODpH XOpOIIEM YILJIOTHE-
HEH CTHIKOB TpPYOOHIpPOBOAA HA 1 m02. »x IOCAECAHETO dYepe3 CTHIKH IIPOHAKIET
0,0015 2 BO3AYyXa B CEKYHAY, TO 5T0 KONHIECTBO MOMKET IDHBECTH K 00pa3oBa-
HEI0 B TPYOOIDOBOAE BOSAYIDHHIX MEIIROB, CHOCOOHHIX HE TOJBKO IOHHBHTH
OPOH3BONUTEIBHOCTh HACOCOB, HO H OCTAHOBHTH HX COBCEM.

BosayxooTaenwTelbEaST YCTAHOBRAE MORET CHYRATh HARNYVIIIHM 06pasoM
TSl IPHCACHIBAHASA BOAHI, {109eMy He TOTpe0yeTcs yCTAHOBKH IPHEMHBIX KJIAIA-
HOB B OTHEeJBHBIX KOJOJLAX, YCTAHOBKA OyZeT BCETJa TOTOBA K IIYCKY B XON H
B caydae oODHIB& CTPYH MORHO OBICTDO BOCCTAHOBHTHL pPaOOTY.

Ilxar mpoW3BONCTBA TOHHKEHHA [NOJMREH OBITH COPHACOBAH ¢ IJIAHOM
BCEr0 CTPOHTENbCTBA. JleficTBHEe YCTAHOBRH B OOJBIIWHCTBE CAYYaeB HAYHHALTCS
DaHee 3eMIAHBIX palboT, HO OBIBaeT H HAOODPOT, T. €. CHAJYaJa NPOH3BOJATCH
3eMAAHpIe PaGOTHI C IOMOINBI0 OTKPBITOTO BONOOTIHBA, W TOJIBKO HA H3BECTHOW
MIyOHHe YCTDaHBaeTCA YCTaHOBKA [OHHMREHHSA, HOCHe Jero 3eMIsAHBe paGoTH
OTCTAIOT OT IMOHHREHHS YPOBHS TDPYHTOBBIX BOZ. B mocaenHeM ciydae BasRHO,
4T00H DOHH/REHHE YPOBHA TDYHTOBHIX BOJI He BH3BAIO 3akep®eK B DabOTe.
8 TOTOMY O0ODyZOBaHHE YCTAHOBKM HACOCAMH MNOMRHO OHITH 3aUPOEKTHPOBAHO:
TaK, 97005l B IE€PBHH IIePHOJI BPeMEHH IOCHe ITyCKA YCTAHOBRHM B XOX H JI0 HO-
JydeHHsd Tpe0yeMOTO NMOHHREHHS YPOBHS IDYHTOBBIX BOZ OBIIO BOSMOMHO OTKA-
JHBATh B ¢NHHHENY BPeMeHH BOXEI 60JbIIe, 9eM 5TO Tpebyercd B TOCHeLyIOIHNE
IepHON, II0CJHe NOCTH/REHHS (0jice MM MeHee YCTAHOBHBIIENOCA IFONOReHHS IO-
HHUSREHHOT0 YPOBHH.

Hpm DpOERTHPOBAHHUE YCTAHOBKH JOJMKHBI OBITH IIPEAyCMOTPEHBI He TOJBKO
3allaCHEle KOJOANHI, TPyOOIPDOBOABI, HACOCHI, JBHTAaTEJH, 3aTACHBIH HCTOYHHK
DREPTHH, HO H HeO0XOXHMMEIe HHCTPYMEHTH A MeNKOT0 DeMOHTZ H MOHTAKA.

Ilo McnosTHEHHH IIPOEKTa COCTABNAETCA IINIaH NPOH3BOJACTBA ITOHU3HTENb-
HEIX paboT, HAYWHASA OT OYpPeHHS CKBARHH JJIA KOJOANEB H KOHYAS Pas36Oproit
NOHW3HTeNbHOH YCTAHOBRH, OPH TIMATEABHOM COTJMACOBAHHMH C {IJIAHOM BCe# 1TO-
CTPOUKH.

HaparebHO ¢ STHM COCTABISCTCA TPECABAPHTENDbHAA CMeTa HO HODMAM,
JCTAHOBIeHHBIM i OTASNbHEIX BJeMEeHTOB paGorT.

§ 2. PACUET YCTAHOBOE HOHMZEEHHS YPOBHS I'PYHTOBLIX BOX

Ipesmae 9eM TepedtTH K CaMOMY pacdeTy YCTAHOBOK TOHWREHHSA, CAelyeT
IpeBAPETEIbHO YCJIOBHTHCSA OTHOCHTENBbHO BHIOOpA OCHOBHBIX  pacCYeTHBHIX
JagHHX, -

Brine ObIIO0 yKa3aHO, 9TO HAHOOJee’ HAJERHOES YCTaHOBIEHHE THCICHHBIX
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3HadeEul Benwudmd k, R H E BO3MORHO HA OCHOBAHHH H3MepeHHH H HAOII0—
JeHHH TpH NMPOOHBIX NORHMRCHHSAX.

OniaTHaa YCTAHOBEA MOMET NATH Tem 6Goxee HaJe/RHBIe PesydbTaThl, deM
6auRe YCAOBAS ee JeHCTBHA OyJAYyT DOAXOAATH K YCJHOBHSAM. B KOTOPHIX JOJAKHA..
HAXOJHTHCA HKCILIOATAITHOHHEAS YCTAHOBKA.

Jng sToro gHEaAMeTp H TJIyBHUHA KOJOALNEB, (HIYpPA DPACHONOREHHSA HX
B IJaHe H TJUyGHHA IIOHHKEHHA B IeHTpe ILION@AAH MNPOOGHOH YCTAHOBKH.
IOJRHEDBI OBITh TAKHMH Re, KAk B Oyayniedl HacToAImeHd yCTAHOBKE.

HWuage rosops, npobHAsA YCTaHOBKA TOPAa MOJRET AATH HAJCKHBIe DPe3yJb-
Ta"Bl, KOTJa OHA OyJer OTIHIATHCA OT OyAyme# BSKCILIOATAIHOHHOW TOJABKO~
JUACIOM KOJ0ANeB H 3aHAMAEMOH IO,

Ho Takada ycraHoBKa HOTpe6yeT ¥ OONBIMHX PACXONOB H 3IHAYHTEIHHOTO
BpeMeHH A JOCTHReHHA TpeOyeMo# IIyOHHEI DOHHIREHHS.

~ Ecm paxe ocraBHTP B CTOPOHE BOHPOC CTOHMOCTH, TO -BONPOC BpeMeHH
MOeT OEa3aThCHA 3HAYMTEABHO TPYIHEE.

W3 7pakTHRE TOHHIReHHA H3BECTHO, YTO WHOrJa Tpe6yeTcs HECKOJIBKO He-
Aedb W JAadKe MeCAUeB, YTOOBl [OCTATHYTH JSREJAEMOTO HOHHREHHA YDOBHI.
B pacuopsiseHEHy CTPOHTEJIBCTBA TAKOrO 3aIIaca BPEMEHW MOReT He ORasaThed.
Torga mpuAeTcA TPOUSBONHTE pacdeT HA OCHOBAHHM JAHHBIX, XO0TA H_MeHee Ha-
NG HBIX, HO NOGHIBAEMBIX B (0Jee KOPOTKHH CpOK.

Taro#t pacdeT DpeABapHTEIbHO HpPHAeTCH IDOM3BECTH H B TOM CJIydae,
eCIM OKaMeTCA BO3MOYKHBIM HAAJERAINEe NPoOHOe NOHHMEHHE; TOrAa IPOOHYIe
YCTaHOBKY MORHO CIPOCKTHPOBATH TaK, YT00OBH! 0OHa OBLIA IO HAYEDTAHHI B ILIaHE-
16106802 GyAyIied SKCIIOATallHOHHOH.

1. YeramoBiaenne BOJHIMHH BOXONPOHHIAGMOCTH £

SHATeHHE BEJHYMHBI [ MOMRET OBITh YCTAHOBJIEHO TPOOHON OTKATIKOM H3
OAKHOIHOTO KOMONANa WIH JAGOPATOPHLIMHE OUBITAME, KaK 0§ BTOM INOJpoGHee
H3JOKEHO BHIIIE.

B mpajtgeM cnyyae MORHO 3HAQYeHHE [ BBHIYHCIHTDH I YHCTHIX B KpPYI-
ABIX IeCKOB T¢ oxHolt ws opMys, mpEBeAeHHBIX BBINIE, B I'iaBe V, § 3.

HakoHenm MORHO NIpHE M3BECTHOM IDaHyJOMETPHYCCKOM COCTABE TI'PYHETR
UpaGIRZATENHH0 YCTAHOBHTH °k ITyTeM CpPaBHEHHSA NAHHOTO TPYHTA € GIHSKAM
110 MeXauiTIeCROMY COCTABY ADYTHM I'DYHTOM, KOS(HIHEHT kK KOTOPOr0 H3BeCTeH.

Ta6amna 34

Cremens XaparTep rpyHTa 00 |YHCHeHEoe 3HAaJCHHE
HaBMeHOBaHHe I'DYHTA
IPOHEIaeMOCTH | cnoco6y oOpasoBaHESA k mfcex
TanppeTHR Menred B overd | HEYToEHEAR | JeapTOBHE OTIOMEHHA 0,00002—0,00005
MEJIKHH necor
CraornupdacTnfi Mearnil u | Maxas Yerrg pek 0,00005 —0,0001
O09eHb MEJRHH HECOR :
CraGornurucrHfi  cpepme- | Cpenmsas Pegnrie OTIOReHHd 0,0001 —0,001
BepHHCTHH H JHCTHRA CpefHero TeIeHHS
MEIKHH meCOR
Kpyoun necor ¢ Menxum | Boaxbmas CpexgHee H BepXHee Te- 0,001 —0,005
rpaBHeM YeHHS PeK
Cpenmnfi m Rpyuurf rpa- | Ozerp Goabmas -— 0,000 —0,01
BH
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Ans AILTOCTPaIHE NPHGIHSHTEALHON0 NODAIKI, SHAYCHHM BeIHWIHHLI K
YIPHBOAUTCA TAOJHLS 34, COCTABJIECHHAS HA OCHOBANHH pPe3yAbTATOB, IOJAYYCH-
HbIX IPH HNOHHMREHMAX YPOBHA FPYHTOBHIX BOA B PA3JIHYHLIX YCJIOBHAX.

Ha 8Ty Tabidnmy OTHIOHL Heldb3s CMOTPETh KaK HA GIDABOYHYI JARe JIS
CaMBIX IPYOBIX HOACIEPOB, TAX KaK HAHMEHOBAHHS I'DYHTS HAHBI He HA OCHOBA-
HAH MEXaHHIEeCKOTO COCT4BA, & HA' OCHOBAHHH TOH Ka4eCTBEHHOM XapaRTepH-
CTHKH JAHHOTO TPYHTA, ROTOpas DpHBeJeHA B ONYOJIWKOBAHHKX ONHCAHHAX
{IDOXM3BEJIeHHHX MOFHAREHHN.

Hrak, yCT2HOBATH BEAWIHHY BOJONPOHHIAEMOCTH TPYHT3 MORHO B 3aBH-
CHMOCTH OT HaJHIUs BpeMeHH H CPeACTB OJHEM H3 CIeXYOUIHX CII0COO0B

1. OnbiTHASA MHOTOROJONESHAS YCTAHOBEA.

2* IIpo6masi OTEAYKa H3 OJMHROIHOTO RoJoAma (cmocod TeEMa uam JIom-
MepTa,).

3. JlaboparopHoe OUpeHeldcHHE.

4 BraucierHe 110 GopMyIaM.

5 llpHGnmsReEHOE oOmpeledeEde MO TPAHYJIOMETPHIECROMY COCTaBy H 1O
<CPaBHEHHI0 C H3BeCTHOH NPOHHIAEMOCTHI CXOLHOrO ¢ JAHHLIM IDYHTA.

2. YeraHOBJGHHe pagAyca AeieTEHA R YCTANOBERH NOHEIROHHN

Kax 6uino yrasamo B ri. III, § 4, olipeZienenne mpenens JAefiCTBAS MHOTO-
KOJOAE3HOH YCTAHOBKH MOJRHO IPOH3BECTH TONBRO YCAOBHO, IIOHUMAS TOJ 3TOH
BeJHYHHON TO pPacCCTOAHHE OF IEHTPA YCTAHOBKH, HA KOTOPOM ORAHIHBAETCH
U3MepDHEMOES, IpaKTHIESCKH 3aMCTHOS, NOHH/KEHHWEe YPOBHA TIPYHTOBBHIX BOJ B MO-
MeHT JOCTHSReHHA TPeOyeMOoro NONHREHHS (S) B UEHTPE yCTAHOBRH

Bupens so yrougennsa GOpMynTH S ATOH BeAWYHHH HA OCHOBAHHH HOBHIX
OIBITHHIX NAHHBIX H BO3MORHBIX TeOPETHICCRHX HCCIENOBAHWH YCIOBHMCS BHI-
PARATh PALHYC NeHCTBHS MHOTOROJOIE3HOK YCTAHOBRH TOH GOpMyNoH, KOTOPY®
yIaJoch 1I0Ka BHIBECTH HA OCHOBAHHH pe3YJIbTATOB HQKOTODHIX BHIIOJHEHHBIX
NOHAAEHHN NpPARTHIECROTO XaparTepa:

R=>515s Y HE. (39

Caoenyer o0co60 TOM4ePRHEYTH, 9T0 5Ta (POPMYJa BHIBEZieHAa HA OCHOBAHHH
,Pe3YJIbTATOB IOHHREHHA YPOBHA HE€HAMOD HE X I'DYHTOBHX BOJ.

B oTHOImEeHAX HANODHHEIX BOJ MORHO TOJILKO CKa3aTh, 9T0 R yBeIWIH-
BaeTCA C yBedwdeHHeM S, H H K, HO RaK MMEHHO AHAJHTHICCKH BHIPARACTCH
4T84 BaBHCHMOCTH, DOKA ellle He H3BeCTHO. OTOT BOIPOC HEOGXOMEMO 0C0G0
UCCIeN0BATh, HO NOKA OyAeM IPHHHMATH M JAA HAOOPHBIX BOA ¢opMyry (39),
910 Oy/lieT IpaBHJbHEe, YeM onpelelneHde R Kark (yBRIHHA BpeMeHH

Bropoe sameyaEWe OTHOCHTeNHHO ONpeAelleHHS BeJIAYAHH! R OTHOCHTCA
£ CIy9aAM DACHOJOMREHHS YCTAHOBRM THOHH'ReHAS YPOBHS TDPYHTOBHIX BOZ
BOJIHSH OTKDBITBIX BOJZOeMOB. B 3THX cIyZasdx (0Jee HJIH MeHee JOCTOBEDHBIE
JaHHBIe MOTYT JATH TOJBRO ONBITHGHIC YCTAHOBKH, AJA ODHEHTHDOBOYHBIX JRe
NpeABAPETENbHBIX PAacdeTOB NPHIAETCS HOTH30BaThCA (QopMmynol PopxrefiMepa,
8 ROTOpPO# R —=2a, rile @ — paccrosiHne NERTPA YCTAHOBKH HOHHKEHHS A0 ypesa
BOAH B Bomoeme OAHARO 5T0 GyHeT LIPaBHABHO TOJBEKO B TOM CIydae, e€CHH
ompenederHoe 10 ¢GopMyae (39) 3HaYeHHe B ORAMETCsa 60Jblle 2¢ H €CIH 3a-
¥jeHHe JIOMA BOJOeMa HE3HAUYHTENHHO B IPOTHBHOM CIydyde B pacdeT CHaeqyeT
TpEEEMaTh R, BeIducaerEdoce no gopMyae (39).

Ecnm yCcTaHOBEA DaCHOJOReHa HA OCTPOBe, 0YepTaHHA OGeperoB ROTOPOTO
110 ypesy BOAB IpHOJHMKATCA K (PopMe HONHIOHA PACIOIOREHAS KOJOAUEB,
TIDAYEM DACCTOAHHSA BCEX CTOPOH HTOTO TOJHIOHA QT GeperoB HPHOIH3HTEIHHO
-ONAHAKOBHI, TO 38 BeIHIHHY R NpHHAMAETCA UPHOIHKEHHO pajgAyC pPABHOBe-
JUKOT0 (PHTYpe OCTPOBA KpYyIa, €CHH DTOT paJHyC MeHblle BeJHIMHH K, omnpe-
JexerHo# 1o opMmyiae (39).
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Ecnm paccTosEge OTHeNBHHIX CTODOH NOJNHIOHA OT GEPeroB OCTPOB3, 3HATH-
TeAbHO PASIHEIAWTCA APyl OT OpPyra, TO BOOPOC OHpedeacHHss R OCIOREACTC.
B Taxmx cayyagx Oosee DpaBWILHOR pPelleHHe GYHeT BaKJOYATHCA B pacdere
YCTaHOBKH II0 JFACTAM, OTHNEJHHO MJIA KamRIoH TPyIOM RONOAIEB. Ho Tar Kar
BTOT HPHEM BHOCHT HOBBIE OCJHORHEHHA, TO pACYET CTAHOBHTCA MeHee HAa-
JeSRHEIM,

Taxo#f e mpHeM cJeAyeT HPEMEHATh LPH pacdeTe YCTAHOBRE GOJMBIIOH
IJIOIaAH Ha Oepery BONOeMAa, €CIM OTHeJbHBIE CTODOHBI HOJHTOHA PE3R0 pas-
JAYHO yAaJeHH OT Oepera (CM. mpHMeD ABYXPANHOTO DACHOJIOReHHS KOJOLUEB
ra. 11, § 7). Boo6me Haslp crasarh, 9T6 TIPH OCIORHEHHHIX MECTHHIX YCJHOBHSAX
ycraHgBiIeHHe pajHyca AeHCTBHA YCTAHOBKH, & CHeXOBaTedbHO H BOOGINe pac-
4eT ee CTAHOBHTCA 0c000 3aTPyAHHTENbHBIM, TaK KAK H3BECTHLHIe PacdeTHbIe
¢opMyJIbl, COCTABIeHHBIE I aGCTPAKTHOH, MAKCHMAJHHO YIPOIIeHHOH, o6CTa-
HOBKH, CTAHOBATCA MeHee NDHMEHAMBIMHM H HaJe/RHBIMH.

B cayzaax oco60 CIomHEON OOCTRAHOBKH PacIeThl HMEIT CMBICA TOILKO I
PHSACHEHES BO3MORHOCTH IPDOM3BOJACTBA B JAHHOM Cly4ae HMCRKYCCTBEHBOTO TO-
HHRENHS YDOBHS IDYHTOBBIX BOJ H /A OPHEHATHPOBOIHON HAMETRH OCHOBHHIX
PasMepoOB B PACHOJOMKEHUS OTHeJbHBIX JacTefl YCTAHOBRH. JTOYHeHHE Re BCeX
JAHHHIX OyAymel pabodcH yCTAHOBRH NOHHAREHHS MOMKET NOCTHTATHCSI TOJBKO
fIOCTENEHHO IO Mepe OCYIIECTBICHHS NOHH/REHHS HA MecTe.

B 1nomo6HBIX cay4asX ONBITHON YCTAHOBKOH NOHH/REHHS Gy/JeT OKA3EHI-
BaThCA B PA3NHYHBIX CTAHHAX PA3BHTHS HOCTEHEHHO CTPOSAIMAACS B IDOITECCE
HRCILIOATAHH YCTAHOBKA.

3. Yeramorgegne IPOH3BOAHTOAbHOCTHE K ROXOTHA

Brime (8 ra. 1, § 6) 610 ykasaHo, 9TO ONpefeleHde HPOH3BOAHTEND-
HOCTH KOJOJIA MORHO IDOA3BeCTH GOJee HIW MeHee yHOBISTBODHTEJBHO TOJHKO
Ha OCHOBAHHH ONHKTHHX OTKAYEK HA'MeCTe, a.JIs OPHeHTHPOBOIHHIX, IIOACYETOR
0CTaeTCA HOEA TOJBEO DDHOIHMREHHAA SMIMpHYeCcRasd (opMytsa SHXapATa HId
fipefieJbHOH CROPOCTH:

V &

To="15" (50)
N COOTBeTCTBEHHO: JJA -HPOHBBOILHTBJIBHOCTH:

V &
E =mdgy, ““1“5—4- (51)
SHAYCHAE BeJIWIMHE! Y, MOMET OHITH OIPEHeJCHO H3 YPABHeHHS:

Q " v ,

y02=H2""—;t“7c—-( InR—ln‘/-xl%-..xﬂ_lro )’ .(23)

I0e %y, &y, . 2., T, — PACCTOAHASA KOJOANA, JIA KOTOPOTO OUpPeAeNAeTca Yo, COOT-

BETCTBEHHO OT KaWRIOTO M3 OCTAJAbHEIX % — 1 KOJORUEB, T, — pPajuyC KOJOIA.

Heo6X0MaM0 3aMeTHTH, YTO IIOJb30BaHWE YpaBHeHHeM (23") He Bceraa
ABJSAeTCH BIONHe HAIERHEIM, TaKk KAK 3aKOH JIBAJREHHS, TPYHTOBHX BOJ B He-
QCPeNCTBeHROH GIH30CTH OT ROJNOMIA OTRJOHAETCA OT 3aKoHa [lapcH, HAa OCHO-
BaHHYE KOTODOIo £OCTaBiIeHO ypaBHeHHe (23°). .

TosroMy [Id ROHTpOJS BEIYHCHEHHH ¥, 110 ypaBHEHHD (23) IOJE3HO
AMeTh B BHIY, 9TO TIyOHHA OHEEeRYsA YPOBHEA BOIH, Y HADYRHOH HOBEDXHOGTH
KARIOT0 KOJIONUA He AOMRHEA (H) OCHOBAHHH OIHTA LEJHOr0 pALd YCTAROBOK)
PEBHIIATH TIyOAHY NOHHREHEA B HEeHTpe TI/RECTH IJIOIALH YCTZHOBRE 60JIee,
geM Hg 0,5—1 M, 33 HCRINYCHHEM CIyJaeB O096Hh TOHKOSECPHHOTHIX TIHHHCTHIX
HECKOB, 8 TaKiKe pacnONOKeEAA KQIONNEB 0 IEPHMETDY KOTIOBaHE OONLUION
nmjaomanyu (6oaee 1 28).
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4. O6muii X0z pacYera yCTBHOBKM NONHWOHHA JPOBHI TIPYHTOBHX BOJ

1) Oupeneasdserca Beawmurnua H. Ecim MOMHOCTS BONOHOCHOID
€08 He IPeBbIIaeT TAYGHHB KOIOINeB, TO H Gepercsd HEHOCPeNCTBEHHO HF
T€OTHAPOJIOrEISCKOr0 paspes3a. HCJIH MONIHOCTD BOROHOCHOTO CJIOS SHAYHTEJbH(
60JIbIIe TMTYyCHHB KOJOANA HIB TOYHO HE YCTAHOBJIEGHA, TO 33 H IDARHMAETCH
IIyOHHA IOTPYMEHHS IOAOIMNBEI KOJONNA HAKE HENOHWIRCHHOTO YPOBHAL

Iny6uns ®osoAOa NS OXHOADPYCHHKX YCTAHOBOK (He CIHTAS TIVGOKHEX
6e3bAPYCHBIX) YCTAHABIHBAETCA HA OCHOBAHHE CJIEAYOIIEX COOGDasReHHM.

IIycre TpeGyemas TIiy6WHa TOHWEHHS YPOBHS B IICHTPE TSSRECTH IJIO-
I lH yCTAHOBKH paBHa § M. TorJa NMOHH/KEHHEe Y KOJOANA JOJNKHO COCTaBHTL
or $+0,5 1o s+ 1

Cumras pawHY QHIABTPYLINEH YACTH KOMOAND ¥, He MeHee S, HOIYIHM TIy-
6uHy xoaoyna H=—y,+ s+ (0,6—1 &) wag H=2s + (0,5— 1 H). |

JJis BTOpOTO, TpEThero H T. A. SAPYCOB IMNMIy0HHA KOIOINEB, CIUTAA OT YCTHS
/0 HOJOINBBI, OOBIKHOBEHHO NPHHWMAETCS TaKad Re, KGR W [JJIA ROJIOHIEB TIep-
BOTO Apyca.

Adasa rayGormx O6e3bADYCHBIX IMOHHREHHH IMy6HHa KOJOAHEB OHpeie-
Jaercsd, Kak cyMMa TpeOyeMoil TIyOGHHLI NOHHIREHHS YDOBHA Yy KOJOJIEB — §
H JJIHHEH (QHIBTPA Y, IpHYEM MOCHeAHASA ONpe/ielsdercd HA OCHOBAHHH DROHO-
MPIECKAX PacYeTOB’ 9eM MeHbIe ¥,, TeM OGOJbIle JOJMRHO OBITH YHCJIO KOJIOZUEH:
A TeM 00JbIOe DePBOHAYAJBHBIE 3aTPATHI; YeM 00JbIle ¥, TeM G0Jbile IPHACTCH
OTKA9UBATH BOALI IIA TOIYyIeHHS TpeOyeMOro NOHHKeHHSI H TeM GOJblle BHKC-
NJI0ATAIHOHEELIEe PACXO/EL.

2) Onpepensiercss R—uopegena Ne#cTBHA YCTAHOBRH IO
bopMyde:

R=575-5-VH-k,
re:

fc m3BeCTHO M3 IPEIBAPHTENbHBIX HCTJIeJAOBAHWIA;

§ — TpeGyeMoe NOHH/RCHHE B LEHTDe TAMECTH NJIOMAJH YCTAHOBKH;

H — onpeieieHO BHIMEYKA3aHALIM CIIOCOGOM.

7
3) Onpegeasercsas X, = ‘/ X, Ty o X,y TA® Ty Ly, -.., &, — PACCTOAHESA BCEX

KOJIOANER OT IEHTPA, THAKECTH TIIOINATH YCTAHOBEH.

Komomuel nmpeiBapETeNbHO pasMedaloTcsd Ha ILIAHe OJAH OT JADYroro Ha.
PACCTOAHMAX, 3ABHCAITEX OT TAYOHHBI, HAMETPA H BHICOTH (PHIBTpA, MOIIHOCTH
BOJIOHOCHOTO CJIOS H ¢ yIeTOM BCEeX XaPAKTEPHBIX MeCTHBIX 0COGEHHOCTEH.

JiAs1 yCTAHOBOR, HMEIHX B IaHe He O4eHDb BHRITAHYTYH (DHTYDY, MOEHO

X, oupenesaTh 10 HopMyIe: o
X, = ]/ d
oc— _,E"’

ei¢ F— Tmuomans ORDYsREHHOTO KOJONHAMHA YIaCTKA.
4) OnpeAenseTcsa oGmMHAN Ne6AT YyCTaHOBRE (&
a) JJIs HEHANOPHOH I'DYHETOBOH BoAH 1o ¢opMydie:

1,86 2H —s)s - k

U= lgR—IgX,
6) g HANOPHOH — N0 (hOopMyJe:
2,72 khs

Y=Tgr_1gx,’

rfie: J — MON[HOCTh HAIIODHOTO BOZOHOCHOTO CIOS;
S ——I‘JIXOKH& DOHHARECHHSA HallOpa B HEHTpe TAKECTH ILIOIMAAXA YCTAHOBRH.
Ipruevanne IIpH HeNOAHWX KOJOANAX «BHYHCISHHYD BeXHYHHY (¥ peKOMEH[AYeTCH
YB&THIEBATH Ha 10—20% (3Zxapgr).
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SPenEHEUA Hel

Q
1=

THe 1 — THCIO KOJOLLEB. .

6) Onpenensercsa BoltoTa NOEHEMEHEHOT0 YyPOBHSA TIPYH-
,TOBOK BOJAH y HADYX HOHX DOBEDXHOCTH KOXOALER Y, 10 §Op-

Mymxe (23).

Ecam pasHwuIia MeRAy HOJYyIeHHBIMHA 3HAYCHHAMH Y, HE3HAUYHTCIBHAA H
DpH BTOM COOJIIEHO YCJIOBHE:

1> (H—y,—s) > 0,5, 70 BHO¥paeTcd HamkMeHbIIee 3HaYCHAE ¥, B mpo-
“THBHOM cilydae IpuHEMaeTcd: y,=—=H —s—0,5 (O MaJHX YCTAHOBORK) U
Yo=H-—s—1 (a4 OONBIIHX YCTAHOBOK).

OnpefeleEHs Halo IPOM3BECTH /P HECKOJIBREX KOJOANEB — HAHOOIee
ONMHBKHAX W HAUOOJee YAAJNEHHBIX OT IEHTPa TARECTH IIOIANY YCT3HOBKH.

7Y Onpexgeasercsa AOTMycKaeMasa NPOUBBONHTEAbHOCTDH
£ Tex KOXOIUEB, JIA KOTOPHIX OIPeACTICHB 3HAYEHHA ¥, IO QopmyJe:

k
E = mdyy, ]{5 .

Heob6xoquMmo elie pas saMeTHTb, 4TO HaHOOJee HaJefRHOe OLpeleleHde I0-
iIyCKaeMOo#i HPOH3BOAHTEIBHOCTH KOJOAIE MOMRHO €ACHATb TOJbKO IPH, IOMOIIH
J0CTATOTHO NPOAOIMKHTEIbHOM TIPOOHOH OTKATKH.

8) OnpegeadagTcd BHCOTa DOHAEEHHEOr0 YyPOBHSA y, B He-
CROJRKHAX X4PaRTepPHHIX TOYKAX IOJA HNOHH/ReHHA, HAHOOJNee YAAJeHHBIX OT
TMeHTPa YCTAHOBRHU, 10 HopMyJe:

QIlg R—%— Ig (2,2, .. .x,,’)]
1,36 - k ’

vae z,, z,,...,x,” — paCCTOAHASA KAHHOH TOYKH OT RAEIOI0 KOJOALA.

Ecim Kakoe- Jmﬁo H3 NOJNYydeHHHIX ‘3HAYCHHM ¥, ORAMKETCS SHAYUTCIHHO
60JbIIe SHaYCHHS ¢ B HEHTPE YCTAHOBRH, TO CIeAyeT OHpeAeauTh (', ROTOpoOe
HeoOXOOUMO AN TPeOGYEMOro B BTOH HEeBBHITOAHQ PACIONOREHHOH TOUKE IOHHIRE-
H¥A ypOBHS IDYHTOBHX BOJ.

9) OnpenenseTca CpPpeXHHEH HeGHT XKoaoxma npHE O

Q!
q — n

Y, = H? —

10) IpowsBOAHTCA CpPaBHeHHe CpeJHAX ZeOHTOB.

gqaqg c Kk

Eenma g>E v ¢ >E nna g< K ® ¢ <E, To CHOBA OmpemenseTcd
KOJAIECTBO KOJONIEB 7’ =

Ecnw pasmmma Memay (¢ u () HesHAYHTEJLHA,  TO TMOAYyYeHHOE KOJIHIECTBO
KOJOALmEB 7 TIDUHHMAETCA, W KOJOANH PasMeljaloTcAd Ha PABHBIX PACCTOSHHAX
Apyr oT apyra. .

Ecmm q<E m @ > E, To ciefyer DONBITATHCA .TAR PaB8MECTHTh KOJIOIIH,
qTo0B Ha HamOokee YAAJNeHHBIX OT UEHTPA YCTAHOBEHM YYaCTRAX PACCTOSHESA
MeRJy HHMH OBIIM MeHBIIe, a Ha OoJgee OJHSKHX — G0JbIIe CpeJHero pac-
“TOSHHA.

IIpomsBeaa Takoe pasMemieHHe, CHOBa ONpelendnT o0UElE [JeGHT Beeld
YCTAaHOBKH: () — I " OCTHRCHHS TpPeCyeMOr0 HOHHMREHHSA YPOBHA B IEHTPE
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VCTRHOBKE H (¥ — JII7 NOCTHMREHHA TOrO JKe HIH WHOTO TpeOyeMoro 3alaHHEM
TNIOHHARCOHHEA B CaMOH HEBHITOAHOH TOUYREe YCTaHOBRH.

Hemm ynacrca NOGETBCS (BOBMOSRHO — TIOCJe PAMS HONBITOK) TakQro pas-
MellleHHA, IpH ROTOpOM ¢<< K B ¢'<< E, TO Ha TaKoM DasMenieHWH ¥ OCTAHA-
BIHBAIOTCA.

Ecam sRe Takoe pasMelieHHe He YI3ETCI HIH eCHH TOJYydYaloPcs CHANIKOM
MaJbie PACCTOSHHSA MeRy KOJIONOAMH Ha OHHX YYACTKAX H CIHIIKOM O60Jb-
e — Ha, JPYTHX, TO IPYXOAUTCA YBEIHIHBATL 00INee JUCAO KOJOAUEB H Pas-
MEINATh HX BCe Ke HA PasAHIHBIX B3AHMHEIX paccTosaddsax. Mumoraa mpH GOIb-

INo¥ IUIOMIAJW YCTRHOBRHM HAW IpH V/UIMHeHHOW ¢Hrype  KOTIOBaHa He
YAaETCH OTDAHAIHTLCH _DACIONOKCHACM BCeX KOJOALEB TONHKO O TEPEMETDY
OTIIOBaHA, 8 HPHXOAATCS PACHOJIORHTL 4aCTh KOJIONIEB Bﬁy'rifﬁ" TLIOHIaJH KOT-
JTIOBAHA. Pa,:mecm ROJOAOBI Tak, ITOOH sHAUeHHA ¢, ¢ H E Onlam BdH6OIee
GIH3KE MeRIy cofol, Heo6XoAuMo Io (popMmyne (23°) ompenesdTh CHOBA ¥, ANA
Ha@Goaee GNH3KOTO H HamGOJee yJAJNeHHORO OT IEHTPa YCTAHOBKH KOJIOZUEB H
cHoBa HaiTh E’. VImorza Gombplioe pacXOmHeHHe MeRIy HalIeHHBIM Npemie K
H HOBHIM — B’ 3acTaBHT TPOMBBECTH CHOBA HEKOTOPYW IeDeGTAHOBRY KOJO/IeB,
IOKa He GYAeT JOCTHATHYTO Gojee GIH3KOE COBHAJeHHe sHaYeHMHA ¢, ¢ # E.

Ho # ma 5TOM He Bcerna BO3MOSREO 3aROHIMTD OLpeHeNeHHME THCHA KOIOX-
MeB H pasMellleEde TOCHeJHAX.

MosReT OKa3aThCH, ITO UPHAETCH NPANATH CPeAHHR JeOHT ROMOING SHAYH-
TeILHO MeHbINe, 9eM BHIYHCICHHAA 10 GOPMylNe SHXAPHTA nponsmyﬁmmom
ROJOANA. JTO MOKET IOJIYYUTHECA B TOM CAy9ae, €CIH DACCTOSHUE MEEAY KO-
JOANAMY HONYIAeTCS CIATIROM 60bIIOe, TAR 9TO TIOHHMEHHE YPOBHA BOJHI
y Hapymﬁoﬁ HOBEPXHOCTH OTACNHHBIX KOJOANEB IO pacdery IpeBHmaer Conce
JeM Ha 1 ¥ BeAMYHHY NOHAMKEHHS B NEHTDE YCTAHOBRH J €CIH CaMd 5Ta, BeJH-
YHHA CPABHHTENHHO BeJHK3, 8 HACOCH: IPAMeMeHHB! He rIyGHEHKE. Taroe mmomo-
REHAE MOSRET ORA3ATHCSH 0CO60 3aTPY/AHATENHHLIM, €COH BO3MOMKHO ORHAATH
GOJBINOTO ‘CONPOTHBICHAS ROJOAIEB, Tak 9TO yPOBeHE BOAHI B KONOANAX NOHH-
BATCS HACTOJBKO, ITO BEICOTA BEACLIBAHHA HACOCOB IAYYHTCH CIAHIIKOM BelHEA,
H He OyJer o6eceddBaThCA Gecnepeboinad pafoTa HACOCOB.

HpoGopor, MOMRT ORA3aTHCH, TTO* UPHAETCA AOHWYCTHTH ¢ > E, urot®1 He
TOAYYHIOCH CAWIIKOM Malloe PAcCTOSHHe MesRAy Kojonmamu, Paccrosdde MemRAy
KOJORUAMHA IJist 'ONHO- H MHOTOADYCHRIX YCTAHOBOR OBIBAeT Ha HDAKTHEE OT 5
Jo 10 M; HHOTAA DTO PACCTOSHHEe YBeJHIHBAKT 0 15 & H B 04eHDL peRHX CIy~
qasixX Jen310T MeHee 5 M. [{ns yCTAHOBIEHHS HAHBBIPOJAHEHIIETO DacETOSHHASD
MERAY KOJNOJUAMH NOJNe3HO CHellaTh SKOHOMHYECKOE CpaBHeHHe HECROJDKHEX
BAPHAHTOB.

Boo6me 6ROHIATENBHBIN pacdeT THCH KOJOANEB H B3aMMHOTO HX PACHOJIO-
ReHAS He BCEILA MOMET CBECTHCh K TPOCTHIM apH(PMeTHICCKAM AeHCTBHSIM,
4 HHOrZa TpeGyeT NOBOJBHO CJIOMKHEIX pelieHHH, TPeOYHOIMHX W3BECTHHIX HABH-
KOB M OIBITHOCTH IPOERTHPOBIIHKS.

11),flox6AapaeTcd nEaMeTp BCACKHBAWNIEero ¥ HalHeTa-
TEeJbHOFO TPYOOXPOBOLOB.

Pacyer npowssofETcsa N0 (QopMyiraM HIM TAOIANAM IS PACIETA; BONOMPO~
BOZHBIX TPYO, IPHYEM CTPEMIATCS K TOMY, ITOGBI IOTEPsS HA, TPeHHe H Ha yaDBL
B 3aRPYIMIEHHAX ¥ 33JBHERAX Me OBLIA CIHIIKOM BeNHKA.

Eciag rry6uHa BOABI B KOXOZAUe, CIATASA OT OCH HACOCOB, PABHA §', TO Tpe-
Gvercs, qroosl 8+ £ (Tme & — cyMMa BCexX HOTEPh BO BCACHIBAWIIEM TDPYGO-
IIpOBOZE) He NPEBHIIIAJNA 64—7 M, TAR KAK HHIYe IPH [OYTH HEH3OGERHOM IIpO-
HAKAHAW BO3JyXa BO BCACHIBAIIAU TPYGOIPOBOJ HACOCH MOTYT OKa3aTHCE HE
B COCTOSITHAH paboraTh. KpoMme Toro ciaefyeT CTpeMHTHCH R TOMY, YT06H CROPOCTH
TedeHHS BOABI B TPYGONPOBOJAX PFaxXoAHaach B mpejlienax 0,5—1,5 Mm/cex.

12) OnpegegsseTcs MAHOMETPHIECCKA A BRICOTA UOAHEMA
BOAK HacCOCAaMH, IpeAcCTARIAONdd CYMMY reOMeTPHYECREX BEICOT BCACHIBA-
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HAS ¥ HAardeTaHHS H BCeX IOTEPb BO BCACHIBAIOIMEM H HAIHCTATEIbHOM TPY-
60DpOBOJAX N0 MeTOLy pacuera BOZOIPOBOAHHIX TPyoO.

13) Onpenensercd MOIMHOCTHE HACOCOB M JABHratTenedt. Hcam H— odma.a'
MaHOMETDHYECKAA BHCOTA HOAHEMS B METPax, a ¢ ./cex — KOJHIECTBO BOJH,

+ QH
nopyexamed oTRauKe NAHHHM HACOCOM, TO MOIMHOCTD H8COCA N,=75n .
P
rjie v, —K09pHNHEHT MoJe3Horo NEHCTBHA Hacoca.
N, QH .
MomuocTe apurarens N, = ——£=-;1-—5-———, rae v, — KO3pHIHEHT"
Nm Mo Mim

OOJIE3HOr0 NKeHCTBHA NBHATATEJH.

14) BpeMs, HeOGXO0IHMOe OIS AOCTHREHHS ReJaeMOTO
TOHRHAREHHAA, MORYO ONPEAEJHTH TONHKO BeChbMa NODHOJIH-
’EeHHO. 3HAsg IJIOMAAb YCTAHOBRH B TIpefes ee HeHcTBHA — K, MORHO IIpH-
ONHAEHHO BBITHCAHATH 00beM TDYHTa V, EOTODHIM IONMeH OLITH OCBOGOM/ICH 0T
BOZBI Ipemae, d4eM OyxeT AOCTATHYTO TpeﬁyeMoe NOHUKEHHEe B HEHTPe ycCTa-
HOBEH.

JHas ROD(PHIHEHT IOPHCTOCTH IPYHTa P, MORHO ONpeNeNHTb 06GBeM BOMbI,
TOIJICSKATAH YAAJICHU0 K3 TPYHTa DDHE HEIPEeDHBHOH OTKAIRe MO MOMEHTA [0-
CTHREHHs TPeOyeMOH IMIyCHHb IOHHMKeHHS V,=— V p. 3Had CpeIHHHM CeKyHZ-
bl eOMT YCTAHOBRM (J, ONpeZeNSOT BpeMd:

v,
T = 3600 .0 gac. (Ip# a6CoOATHO CYXO# WOTOXE).

Ecny BO BpeMs AeficTBHS YCTQHOBRH OBLIO 3HAYHTEIHHOS KOJHIECTBO aT-
MOC(epPHBIX 0CaAKOB, TO IIPHBeACHHEIH IMOACIET JOAKEH OHTH HCIPABIEH, T. €.
JONRHO ORITDH

Ve
(Q_ Qs) B 3600 °

rie (), — KOaMTIeCTBO HEPHIGTPYDINHXCA B CEKYHAY OCAJKOB Ha BCHO HIOMAIHL
HOJS TIOHHReHHS pajuyca R

15) Ecrw B6IHBH YCTAHOBKH HMEITCS OTKDHITHIE BOIOEMBI, TO HX BIHSHHE
Jydiie BCEro ONpPeAeNATh ONMTHBIM IyTeM. Jlas IpeasapHTenbHOrO pacyeTa.
MORHO BOCHOJNB30BATHCS: ypaBHeHMAMU (55) H (56).

16) Binanue JaEBHEH, €CTeCTBEHHOTO YKJOHA TPYHTOBHIX BOX H JPyTHX
MECTHHX YCIOBHH OCOGEHHO TPYZHO IOANAWTCH ydIeTy; HNPHONHREeHHHYK yder
BTHX ]I?)ﬁHHHHﬁ OPHXOAUTCS BeCTH HA OCHOBAHHH COO0OpasReHHN, NIPHBEeASHHBIX
B ria. L

17) Jlna pacdeTa yANEHEHHHLIX YCTAHOBOR CHeAyeT PYKOBOACTBOBATHCH CO-
o0pasReHASAMY, IpHBeAeHERIMA B ra. III, § 3, m. 3.

HafizeHnanle pacyeTOM BeJHIHHBI CIAYMRAT I NaJbHeHHNIHX IPOEKTHBIX CO-
06paskeHHN, 8 WMEHHO IS OROHYSATENHHOIO yCTAHOBJIEHHS JHAMETpA, INIyOHMHBI,
KOHCTPYRIIAH, 9YHCAZ ROJOAIEB H HMX pACUOIOReHHs, I pacnpefeleHHSI Ha-
COCOB H JBHTATeJel, 8 paBHO [N OIpeJielieHHSA pACXOROB HA 000pYIOBaHHE,
HRCINVIOATALAI0 M Pa3CoOpKy VCTAHOBRH HNOHH/ROHMI.

HanomeHHBIH OOIMHYU XON pacdeTa He ABJASETCS ¢ HAYAJN4 [0 KOHIQ NPH-
TOAHBIM AdA BceX ¢aydaeB. OH HeadrROM MOMReT OBITh IIPHTOJieH TOJBKO AT
CIy9aeR, KOI/Ia THYOHHA H JHAMETD KOJOANEB He MOIYT H3MEHATHCS, KOTa He-
GHTHl BCEX KOJOANEB OAMHAKOBHI, IPOH3BOJHTENHHOCTh KOJOJNQ HE OIpaHHIeHa
OPOUBBOARTENHHOCTHI0 HACOCOB H KOTZA INOOYCKATCA DasiIHIHbIe PacCTOSHHF
MedRJly KONOAZAMM. OTOT XOJ, pacdeTa MOMKeT JACTHIHCG H3MEHATHCHA B 3aBHCH-
MOCTH OT TOTO, HOIYCKAaeTCA HJH He JOIYCRAeTCA H3MEHeHHE IIYOMHLI M [{Ha-
MeTDa ROJOALEB, HOILYCKAWTCA DasindHbie PACCTOAHHA MEMOYy RKOJIOALAMHE HIIH
STH DACCTOSHHAS HOJERHEI OHTH OJHHAKOBHIMH, HODYCKRAeTCA OTKAYAB3HHE W3
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KOJOAOEB DA3IHYHBIX KOJHICCTB BOJAB HJIA H3 BCEX ROJIOANEB JNOJMKHO OTKAYH-
BATHCS IIOPOBHY.

Bce 3TH yCa0BES ONpefelA0TCS MECTHHIMA OCOGEHHOCTIMH YCTHOBKH; Ha-
JpAMep INIyGHHA KOJOAIa He MOReT OBITh yBelHWdIeHa B TOM CJydde, eCIE BOHO-
HeNPDOHHIIgeMasd MOAOIIBA BOAOHOCHOIO CJI0S HAXOAHTCSA HA TaKOH rayOHHE, ITO
~00JIbille BTOX TIYOWHBI ROJOANOE! JeJaTh HeT CMbicna. VHOrJa maske OpH GOJIb-
WIo¥ rIyOHEe J0 BOAOHEOPOHHIAEMOH MOMOIIBEI IIYOHHY ROJONHA HPHXOTHTCS
-OFDAHA9IHBATH; HAIpHMED B CJydasdX, KOTJa C YyBeJIWYEeHHEM TIyOWHB MOJReT
QHITH 33XBa¥eH QYeHb BOJAOHOCHLIH CJOH, B ,CBSSH C YeM 3HAYHTEIHLHO YBEIH-
YATCS OPHUTOR BOAB # YIODORETCSA NOHHKEHHe TIDYHTOBHIX BOJ, X0Td MOKHO
+OBLIO OBl OGOMTHCH 0¢3 3aXBaTa 5TOr0 CJO0SA, HE YXyAllad ycHeXa NOHHREHHI.
I'ny6una rOJONLIEB MOSKET OTPAHAYHBATHCS TAKKE B CBA3H ¢ TPYAHOCTHH IPO-
XOAKH CaOSl O9e¢Hb KDPYIHO3¢DHHCTOr0O TaJicdHHKa H BAaJYyHOB, B CBA3H C IDH-
«CYTCTBHEM KOTOPBIX 3HATHTCIBHO OCHORHANTCH, 3aMEINAITCA H YHAOPORALTCA
OypoBble paGOTHl HIW HAEJNAeTCHA SATPYAHHTEJIBHOH YCTAHOBKA ROJOAHEB 0e3
TIPeABAPHTENLHOI0 OYPeHHS THADABIAICCKEM CIOCOGOM.

JnaMerp roJI0JUA TAKME YACTO HeJb3d H3MeHMTDH: HAPHEMep B TOM ClIydae,
KOIJla Yy NPOH3BOAAIICH HOHHIKeHHe ODPraHH3alMH HMEBTCH ROJOAUB! TOIHKO
-OLIpeieJIcHHBIX [MAMETPOB, & H3TOTOBJACHWE HOBHIX COUDAMKEHO C HoTepe#t Bpe-
MeHH M ¢ He ROCTATOYHO ONpaBILIBaeMBIMH OGCTAHOBRON 38TDATAMH.

HprBeseHHEBIME NPEMEDAMM, NOHATHO, He MCYEPUBIBAIOTCHA BCe CIyYaHd He-
BOSMOKHOCTH MJIH HELEJNecoo0pasHOCTH HM3MeHeHHS MIYCHHBI W JHAMeTpa KO-
JOANEB, HO H3 STHX IPDHMEPOB BHIHO, YT0 OGHBAT 00CTOATEIbCTBA, KOTAA IDH
pacdeTe HeJab3sd H3MeHSTh MNIYOHHY KOJIOANEB HIH HX JHAMETD HIH [afEe H TO
A Apyroe.

XOTa H PEeAKO, HO MOTYT OHITh TaKHE CIYIaH, KOTAA KOJOANH IPHXOIHTCS
yCTaHABJIHBATh HA OJMHAKOBHIX pACCTOAHHAX H3-39 HEREJAHHS paspesaTb H
IepeedbIBATh 3BEHbS BCACHBAWIIErO TPyOOHPOBOLA ¢ OTBOJAMHM H TPOHHH-
raM¥. Hanpumep eciom HEMeWTCH 3BeHbA TPYOOIPOBOAA IJIHHOW 5 ¥ ¢ HALBHIK-
HEIMH DJAHIAMH H C TPOHHHKAMH, ¥ KOHIOB 3BEHBHEB, TO KOIOAIH yZAoOHee
pacmoJaraTh WI¥ Ha 5 ' JADYT OT Apyra, HAW Ha 10, AT Ha 15, HO YCTAHOBKA
OTAENBbHHX KOJOAOEB HA 7 HAM 8 x JAPYyr OT JApyra COOpAReHa yRe ¢ H3IoTo-
BJIeHHEM CHCHHAJBHEIX 3BEHbBEB TPYOOIPOBOAY HIH OCOOBIX OTBONOB H T. I

Roneuno, Heap3d peROMEHIOBATH MMeTh TOIBKO 3BeHbS OJHHAKOBOH
IIHHBI, 4, HA000pOT, CIAeyeT UMeTh 60Jice THORMA COPTAMEHT; OJHARO HE HCKJIO-
YeHbl CAy4Yad HaJW9IHA OAHCOODA3HOIO COPTaMeHTa, KOIJa CJaeAO0BATECJLHO IIDH-
JeTCs BCTPETHTHCA ¢ (PARTOM 3ATPYLAHeHHH, 3aJePMRER H YAOPDORAHHH IPDH MOH-
TajRe YCTAHOBKH., KCJIH 5TH 3afepREH H YHAODORAHEHA OKAKRYTCA Ooxnee Cymie-
CTBEHHBIMH, 49eM HeJOCTATRH pACIOJOREHHsI KROJOJNEB HA OAXHAROBHIX pac-
CTOSAHHAX, TO NPHICTCA IIPHHEMATL IDH pacdeTe PACCTOSHHA MERIY KOIOAUAMH
OJHHAKOBEIMH, XOTHA OBl 5T0 HOPDMAJBHO H OBJIO MeHee BHTIOAHO, 9YeM DA3INUYHbIE
PacCCTOSHHS.

HaoGopor, 0YeHb YacTo OO0CTOATENLCTBA He HO3BOJAAKNT pacmoxaraTb Ro-
JORILI HA OAWHAKOBBIX PACCTOAHEAX (B CIAy9aAX CTECECHHOU MIONMAAH HMJIH Jpy-
THX Pa3JHYHBIX IIOMEX).

1Ipg paBHEIX PaCCTOAHHAX MERAY KOJOAUAMHE H OXHHAKOBEIX UX IIyOHHE
W AAAMeTpe 171 DABHOMEDHOTO HOHHUREHUSA HA OONBIIHX IAOIMANSIX HJIH BOJIH3H
OTEDBITOTO BOZOEMA, & TaKRe B CIyJadX 3HATHTEIHHOrO YKJIOHa yPOBHS €CTECT-
_BeHHOTO HOTOKA TPYHTOBBIX BOJ H B ADPYTHX OCOOLIX YCJIOBHAX HEOGXOZHMO OT-
KauMBaTh W23 OFHHX KOJOAIEB B eJHHHUNY BPEMCHH O00Jibilie BOAHBI, 96M H3.JDY-
rax. Ecium Mbl EMeeM [eJ0 C IPYHTAMH MeTKOSCDHHCTHIME W 3arpI3HEHHEBIME
HJIWCTHIMHE, TJIMHHACTHIME, OPTAHHYECKEAMY JACTHOAMH HJIH PACTBODEHHBIMH HNpH-
MeCcAMu B BOZE, BBLISBIBAOIIHMHA 3arpsA3HeHWe (PHABTPOB, TO yBEANIHBATL HeOUT
OTHEIBHEBIX ROJOAIEB CPABHHTEJBHO € JIDYTEMHM MOIRHO TOJNBHKO 38 CYET YBEIH-
YeHHS AHAMETPOB M IJMYOHHBI HTHX OCOOBIX KoaonmeB. /HaRO He Bceria BO3-
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MORHO YBEJIMIABATH HPOHSBOJHTEIBHOCT: OTHENbHBIX KOJOANEB JO JI60H Be-
JHIAHB. OJTOTO HEJAb3s OBIBAET JONYCTHT:, IPH OPUMeHEHWH TIYOHHHBIX HACO-
COB OIPENICIERHOT0 THOA, HAIpWMep OLHOMODINHEBHIX INTAHIOBBIX OHpeleiaeH-
HOrO JHaMeTpa, X043 HODPIIHA H YHCI2 X0L0B IOCICAHETO0, NPOH3BONHTENbHOCTD
KOTOPEIX BOOOINE HEBEJIHKA.

Y#®e ONHO BTO0 B €IYIagX HEBO3MOMRHOCTH NOJYYHTH CBOEBDEMEHHO
HACOCH JPYIAX THIIOB H DasMEpPOB 3aCTaBHT OTKAa3aTbCA OT DpaBHOMED-
HOTO PACHOJOREHHS KOMOLNEB HJIH KE¢ B3aCTABET IOpH DaBHOMEDHOM pacHo-
JOReHHH KOJOANEeB CHH3HTL AGOHT STHX ROJNOANEB 338 CYeT yBeInJeHHSA HX
YUCIA.

Bee pasobpaHHBIe CIOyYaH, 4 TakM®e MHOTHe JpYIHe, IeDeYHMCIATH KOTO-
Pble TpeJCTABIAETCA SATPYJHHTENbHLIM, ODHBOAAT K DasHHYHBIM IOpDHEMaM TI'H-
JpaBIMIECKOTO pacyeTs YCTANOBKH ITIOHM/REHHS TDYHTOBHX BOJ.

B romosmeEme K PpacCMOTpeHHOMY oOOieMy X0y pacdeTa YCTaHOBOR (Je-
JAyeT ROCHYTHhCS OCOOCHHOCTeH pacdera yCTAHOBOK, He JONYCKAOINHX pPasand-
HBIX PAcCCTOAHEN MeRIY KOJOJIAMM, HO 3aT0 JONMYyCEAWIMHAX pPa3iHdEyl TIIy-
OWHY KOJOJOEB H JJIWEY ‘(PHIBTPA, & CAEAOBATENbHO H DA3NMHIHYI0 HPOHSBOAH-
TeJpHOCTh MX.

Juast aroro caydada mi. 1—5 o6Ierc Xo4a pacdera OCTATCS 0e3 H3MEeHeHus.

6') OmpefesisseTcsd BBHICOTa NOHHREHHOIO YPOBHSA TPYHTOBOM BOABI Y Ha-
PyRHEOX HOBeDXHOCTH OMHIAHINEro ¥ UEHTDPY YCTAHOBKH ROJIOALR IO (opmyle

{23") 0JaA HeHAIOPHBIX BOI:
Q( lg R—1g ]/:1:1’ z, ... a:’ﬂ_l'ro)
1)36 . k

Yo= H?—

#IE I HAOODHBIX BOZ 1O $opMyJe:
i r r I'4
Q(lg R—Ilg ‘/ Z @y ... 2 _ 1 )
2,72 kh y

6”) Onpenensercd rIyOMHS IIOHHMEEHHS YPOBHA TPYHTOBOH BOAH y HTOr0
®ONOAIA:

Yo=—H—

so=H —1y,.

7") Onpelenserca AnaHS PEABTPYOIEH JaCTH KOJOAIA, h, DTOTO KOIOAHA
o dopMmyne 3uxapaTa (51) AJS HPOMSBOAHTEJbHOCTH ROJOAUa E, cidrad, d9ro
AONRAO GBITH q=F:
-q - i5H

h _——
¢ ndy YV k
77) Onpefenserca mogHasd rayOnHa H KOJOANA OTHOCHTCJHHO HEUIOHHIKEH-
|Nro ypoBHA: .
H' =h ; -5,

8") Ilpm HoBOM 3HauwerwH H' ompefensercss o6muil me6HT yCTAHOBRH, He-
OO6XOJAMOR I JOCTHREHHA TPeOyeMOd riyOHHGEI NOHHREHHS YPOBHA IPYHTO-
BHX BOJ, B HECROJHKHX XADARTePHHIX TOTKAX (B 9JaCTHOCTH B HauboJee yaa-

JEHHEHIX OT IEHTPa YCTAHOBRY TYHKTAX) IO (HopMynaM Jis HeHATODHHIX BOJK:
1,36 k(2H —35)s
o= ( )

lg .R —;'i' 1g(xlx2. . w“)
& JJA HADOPHEIX BOA mo (opMyJe:

, 2,72 khs
@ = 1

1
lgR——;- 1g (z,x,. . .z,)

34 Baxr. 2375.—H. TI. Hycak=m. 209



Ecnu pasauma Memly ( m (° HesHaumremmra (10—15%), TO Pacuer Be-
JYyT cledyloIEM 00pas3oM:

9) Ompepeiigerca cpefHEHM AeCAT RARIOTO KOJOANa IIpE HOBOM Q:

¢ =---

n
9”) Oupenenserca cHoBa AuAma PHIHTPA k, oo dopmyre Smxaprmra (51):
r [
o= 21
?  nd,Vk
9"”) OmpeflenseTcs HOBOe 3HAaYeHWe DIyGHAH KOJOXNeR H”:
H" = h'¢ —+5,-

Jdto 3Havende H” mupHEEMaercA 8a BHICOTY HEIOHHMEHHOTO YPOBHA IS
BCEX HAJbHCHIIAX HeOOXO/JHMBIX IIONCHETOB.

Ecnu momyYeHnvlit HeOHT @' CIHIHROM BeJHK IS OPHMEHIEMEX HACOCOB,
TO UPHXOHHTCSA YBEAHYATH THCJAO KOJOALEB HACTOABKO, ITOGHI § — MaKCHMAIh-
HHI# ReOHT KOJNOAU2 — He IPeBHIMIAJ TTPOA3BOAMTEILHOCTH HACOCA.

2 3 4 5 6 1T 8

\

¢ 4 12 13 14 15 w6 7 18 19 20 2

2
23

24

%5

TMTITTTT MM @

12

RS R AN AR AR RO L AR

6

27

8

29

i

T

at

13 Ji'z Jix Ta0 139 |
10—k 10-4=10 mtowm -

200

Pre. 108

Ecnu pasHama MemAy Q m (' spaumtTensma (Gomee 20%), TO pacdeT HPH-
JeTCA BECTH CHEXYDIIAM 00pa3oM: Bce ROJOAUBl JHelATcsA H3 pAX IpyIn (orce-
KOB), H OAA IEHTpa TAMECTH KasRJOT0 OTCEKa oHpemedsdercad (J,, zareM ¢,—
AeOUT KamA0ro KOJOANa—CIeAyoIIdM npHOruReHHEM TpreMoM. Ilycrs (pHC. 108)
MBI EMeeM YCTRHOBKY C THCJIOM KOJOAIEB 7 == 60 IDH TpeOyeMoi TIyOHHe II0-
HERCHHA S, UpHYEM IEPBOHAYAJIBLHO YCTAHOBJEHHAA TIyOMHA KOJOANA PaBHa H,
XAaMeTD PaBeH d, PAcCTOSHHE MERAY KoJoAnaME — 10 x. JlomycTEM Ausa ympo-
IMEeHWA, 9T0 R TaKOBO, 9TO DACCTOSHHWE MERAY HamOOAee YNAJCHHEIMH ADYI OT
Ipyra TOYKAMH MeHbINE £,

Iocane ompefesieErsa o00mero JAe6HT2 () RiIs NOHAMREHAS S B NEHTPE
JCTAHOBKH BCE KOJIOJARH pasOHBAKTCA H2 HATh IPYUO ¢ NCHTPAMH ToKeCTH
B toukax I LI'ILII', m oupelenseTca cHadads OOLIWH JAeGET YCTAHOBRH, He
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OOXONEMHEIY JAJIA JOCTHIREHHS TPeOyeMOro NOHWKEHHS S B TOUKax [m ] Jlna srore
CHAYAJa oIpelledseTcs

1
ng‘f =n—(lgmf—|—1gm§—}—. ..+1g x;),

riae

I, I I
&%, , ..., T, —PACCTOAHHA TOUeR I H I’ OT ¥aMAOr0 KONOALA YCTAHOBEM.

Hamee 1J1a HEHAIIODHEIX BOJ oupejelisieTcs (), 10 dopMyJe:
1,36 k(2H —s) s
€= 7
lIgR—Ig X,

SaTeM onpenexseTca NeGAT KaRAOro Rononua rpynn I ® I, ectd 9HCIHO
KONOANEB” Kaka0d H3 BTHX IDYNO PAaBHO 4, (B YacCTHOCTH IO pHC. 108

KOJOAOH rpyonH I caexyomue: N 4, 5, 6, 7, 8, 44, 45, 46, 47, 48, T. e.
%y =%, = 10):
I

g __QI"_"Q(n-“QnI)
I_ 3
2n;
rae g— Xe6HT RAaKIOTO KOJOIN3, HeOOXONBMHH IJId NOCTHEREHAA TOHHKe-
HAA s B I[; n— o6mee YHCIAO KOJNOIEB BCedl YCTAHOBKH.
Ilo maiijleHHOMY q; OIpeAeasercd JUIEHA QHILTDA (h;) TOJNBKO I
Koxomues rpynu I w I%:

,ZIaJIee HAXOAMTCA o6Imad rayGHEa KQIR/I0T0  KONOLNA I oI H,=

PN o) DA€ So— CIyOMHA NOBHMKEHHA ypomm y GaHxaimero K NEeHTPY
YETAaROBKH KONOAINA, ompeielennad paHee (. 60,

Ilogie 3TOTO Olpeleisercda OOIMHNE HeONT Bcelt yCTAHOBRHM HpH IOHHIME-
nFE § B TO4KAX Il @ II', upEREMas 33 MOIHOCTH BOJOHOGHOIO HEHAIIOPHOTO
caos H,:

1,36 k(2H,—5s) s

n = lg.ﬁf— Ig X?

2

1JiZ:
1ng,I.=£-(lgfo+lg:c;1-{—...—|—lga:£) ¥ R=575s) Hk .

Hafing @, ompejedsanTr ¢, — Me6HT KaXAOT0 KOJOANA TPYIIl ITn II

« Qp —agnl[—2qn
qy = ’
‘ a 2n
rge » I —9#cao RoJoANes MPpYIIH C EHTPOM, COBNANANIIEM C IIeHTPOM BCel
YCTaHOBEH.

Ilo naliienHOMY ¢, BaXOQHUTCH ANHEA PHALTPA h“ roxoxnes rpynn II u I1:

n_ 9g1d
 dV k
Hagromern ompenensercd ray6uHa kosonnes rpynn II w II: H) = h“ -+

-+ s, IpAIEM s, — DOHW:KEeHH® YPOBHA Yy GAHKAMEro K NEHTPY Bceﬁ yc'ra—
HOBKE KOJ07Ila, oOpefeleHHOe paHee :H. 67).

B pesyapTaTe Taroro OpHEMa pacdeTa HOJYIHTCS:

1. fag gonoames rpynns If:
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IIpoA3BOAATENHHOCTD RAK JOT0—q; Iy GHHA OT HeHOHHK eHHOr'0 YPOBHA—H;
AnHHA QHIETPA MAREMYM —h ;.
2. laa roxonmes rpynn I m I': npoA3BORHATENBHOCTE KAKIOTO —q,;

TIy0HHa OT HeNOHHXKEeHHOI0 ypoBHA — H,; NjHHA ¢QHIABTDP2 MHEHEMYM -—-thﬁ.

3. Jasa ronoxmes rpynn II @ II”: HpPOA3BOLUTENBHOCTD KaX OO0 —
It
qu TIAYGHHA OT HEMOHWKEHHOr0 YPOBHA — H ; NAuHA QANBTPA MAHAMYM —F , .

B nocaedneM mpHeMe pacIeTa HMeeTcs BaJRHAS HETOIHOCTb, & HMEHHO:
pacder o0mero He6HTa IPOW3BOAHTCS II0 ¢opmyne PopxreiiMepa, IPEMEHUMON
IIPH YCJIOBHH OJHHAKOBOH Ias BeeX ROIOAHeB I'IyOHMHH OTHOCHTENHHO HEIOHH-
SEEHHOTO YpOBHSA H ¥ OAMHAROBBIX AeCHTOB ¢, TOTAA KAk Ha CaMOM Nelle 3TH
BeJUIHAHLl ANA PABHBIX TPYHII PA3THYHEL

Ecnm pasHuLa MeXAy h AN PA3AHIHBIX IPYIO HOJydaercs O9eHb' OOMb-
miad, TO MPOMSBEJICHHBIH pacYeT UPHBEAET K IPECYBeAWICHHHM 3SHAYCHHIM
IPOM3BOAHTENLHOCTH, INIYOWEH M JAJUHH (PHABTPOB KOJOANEB, OCOOEHHO JJIA
HamOoaee VJAJEeHHHX OT IEHTPa VCTAHOBKU. MJIMHCTEEHHOE IPEHMYINECTBO
BTOTO IIpHEMa pacyeTa B3aKI09YaeTCd B TOM, 9TO B HEM IIPeJyCMATDHBAETCH
OJIMHAKOBOE DACCTOSIHHE MEJRNY BCeMH ROJOJAIAMH, YTO WHOrja ObiBaer 00s-
3ATEJbHBIM.

HJanprelimue pacdeTsl He OGyAYT OTIHYATLCS OT HM3JIOMKEHHBIX A CHydas
OJUHAKOBHX DACCTOSHHN MERAY KOJONUAMH.

Of6mero Xxoja pacueTa JUIs pPA3NHYHBIX APYTHX CJIyd9aeB, AAd IIpUMepa
BEDATIle YIOMAHYTHX BBINIe, MBI 3J6Ch KAcCATHCA He Oy/EM, TARK KAk, BO-IepPBBIX,
B H3JIOMEeHWH O6INero Xo0/a pacdeTa HEBO3MOMHO NPeAyCMOTPETH BCE CAYdaH,
a BO-BTOPHIX IIOTOMY, 9TO, OBJIaJeB OINHCAHHHM IDHEMOM pacderd, KaRIGIH
IPOERTHPOBIIHE CYMEeT CaMOCTOATEJNHbHO BHIOM3MEHHTH €r0 COOTBETCTBEHHO
KOHEPETHBIM YCJHOBHSM.

§ 8. IPIIMEP PACYETA
A WATOCTPAIME H3JOMEHHOTO B § 2 TpOU3BedeM IIPIMEDHBI pacder

ONTHOSIPYCHOU YCTAHOBKH ¢ DacUOJOMEeHHEM KOJONIEB II0 IePHMETDY KOTJIOBAHA
200 X 100=20000 #* =2 2g (puc. 109).

=
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Ilo TpeGoBaHHI0 CTPOHTENHCTBA YPOBEHb IPYHTOBHIX BOX HA BCEH ILIOINAIR
KOTJIOBAHA JOJMKEH OBITh IIOHHKEH MHHHMYM Ha 5 M. JlomyCrEM, 9TO IOpH30H-
TAJbHBI €CTECTBEHHBIY yDOBEHb I'DYHTOBBIX BOJ, Ha 1 x HHKe TOPH3OHTAJILHOI
IOBEPXHOCTH. B 06INHX deprax TreoJOTHIECKOe CTpOeHHe clelyoIee. Ha, IJay-
OMHY OT MOBEPXHOCTH 0,5 M — DACTHTeNbHBIM CJHOH; WO HEM HO IIyOHHE! 11 M
(OT MOBEPXHOCTH) 3aJeral0T NPHAGAHSHTESBHO DABHOMEDHO 3€DHUCTHE MeJAKHe JH-
CThIE MECKH ¢ CPeAHAM KO3()HIMeHTOM BOIOIIPOHHNAEMOCTH K == 0,0005 X/Cex;
HMSRE 3aJ1eTaeT CIOU MONIHOCTHIO B CPe/THEM 4 X MENKO3eDHHCTOTO CAAGOTIHHI-
croro mecka (K ==0,00007 M/Cex), a ele HAUMe — IJIAHA ¢ HEPOBHOU oBepXx-~
HOCTBHIO.

IIpomssenen pacger

1. YCTAHOBHM 3HadJeHHe BealHIHEHH H Beuay ogenp mamoi
BOJOIIDOHHNAEMOCTA CJOSI MEJKO3ePHHCTOrO CJAACOTAHHHCTOTO IecKa KOJO/IbI
yray6uadaTh HHKe IIOBEDXHOCTU BTOTO CI0A HeT cMEIcna. CneloBaTeabHO TIyGHHS
ROJOALEB. OT YPOBHA FPYHTOBLIX BOA JOJMHA COCTABHTh H=11—1=10 A,

2. 0npenermMpafayc LeHdCTBESA yCTAaHOBEH R 1o dopMye:

R=5bT75-s) Hk.
TpeGyeMoe NOHHReHHe B LeHTPe YCTAHOBKH HPHMEM CONJACHO 3aJaHAK
S==5 M.
Ilonnmenne OyHeT IPOH3BOJUTLCSA B YHCTHIX 1I€CKaX, CJEJOBATEALHO
k = 0,0005 M/cex.
Torma R=575-5V 10 - 0,0005 = 200 .

3. PacnonoRuEM KONOXIH AHAMETPOM 150 mM IO HEePHMETPY KOTJIO-
BaHa HA DaBHHX DACCTOAHHAX 10 4 OCIIMM 4YHCIOM 60 (pHc. 1Q9). Oupe-

62
JeJEM DPHGINKEeHHO X, :l/ T\ Tge o Tgyy TAE Xy, Tgye ..y Tgg— PACCTOSHHAS

K4aaEI0T0 KOJIONIa OT IEeHTpa yCTaHOBKH; X,— ODHOJIHKEHHO pajHyC Kpyra,
P2aBHOBENHKOT'O IJIOINAAH YCTaHOBKH — 7.

b 200 - 100
— = 2 T 80 M.
Xo s 1/ 3,14

4. OQumpejenmM oOmHEH XeOHT YyCTAHOBLKH, €CIH §=05 M
B IIEHTPe yCTAHOBKH. Tak KaKk MH ¥MMeeM €0 ¢ HEHAIOPHOH IDYHTOBOH BOJOH,

PHEMEHEM (DOPMYIY: '
0— 1,36 (2H —5s)s - k
~ lgR—1IgX,

ToncragEM 8HaYeHHA BCeX BeJHYWH, IpEYeM lg R==1g 200 = 2,30103;
lg Xy, =1g 80 = 1,90309:

_1,36-0,0005(20—5)5 1,36 - 0,0005-15- 5

Q= = = 0,128 x3[cex.
2,30103 —1,90309 0,39794
5, OmpeleddM cpelHHEY AeOHT RAKRAOro KoJ0Aa
Q 0,128
— 2= = (0,0021 #3/cex.
1= % 60 ,0021 42

6. unpeAelEM BHCOTY YyPOBHS IDYHTOBOW BOAH Y Ha-
Py % H O #. IOBEpPXHOCTH KOJIOXAIeB Ne 1 m 11 — HamboJee yAAJeHHOrO M HaH-
6oJiee OIH3KOrO K IEHTDY.

a) Komromem Ne 1. Ha aror Koxozer, OKa3bIBAWT BJIHAHHAE BCE KOIOZIIH]
YCTAHOBKH 32 HCKJIHYeHHeM No 22—33, T. e. BCEro 48 ROJOILEB.
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HsmeprM 1o depre’®y (pmc. 109) pacCTQAHHA:
x,2, 3?3’, . e .,5’21, m’54’ x,sﬁ’o L ] ’xIGO'

HuaMerp Koaonua d,=0,15 4, CIeNOBATEIBHO r,= 0,075 4. OQOpexnedeM
Y’ 1 4 r 4 4 4 ‘
18X =g (180418 72 1-1ga"s +. . . 1825 -1go's 1 . . . +1g 7). Buwm-

CIeHTS NpUBOAAT K 1g X', = 1,87, 1gR—Ig 1g X/ + 0,43. Q61 u# ne6AT EOJIONTIEB,
BIHSIOINEX Ha Koaxomenw Ne 1, Brkawdyas ¥ ero caMoro, COCTaBHT:

Q; =gq- 48 =0,0021 - 48 = 10,108 .#3/cex.

Qg R—Ig X’y l/ 0,108 - 0.43
o _Hg_._ —_— J— L ? f——— M

T. €. yPOBEHb IPYHTOBOZ BOAH Yy Kolxogua N 1 pacmojaraeTcd Ha 1 .« BEIIIE.
9eM B IeHTpEe YCTAHOBKH.

6) Koronxen N 11. Ha sror RKomolen BAHAKT Bce KOJOANH yCTAHOBRH
$e3 HCRJIIOIEHHS.

HsMepumM 1o q'epTemy pacCTodHUA KoJomma Ne 11 mo Noe10,9,...,42, T.e

(1 ¥

coorBercrBenro: X, X, ,..., X,;, & Takme X, =100 4. Torma '

rr 1 ’” " 4 "
Ig X, =55 l8ro 208 X018 X, + ... F1g X)) +-1g X1 =1,87;
lgR—ﬂngg =0,43;
v 0,128 -0,43 _
vo ""]/ 100 — 756 00005 — 3% %
H—s—y, =10—5—4,35=0,65, T. e.

1> H—s—1y, > 0,5.

MosroMy A JaibHEHOIEro pacders IpUMeM: Y, =— 4,35 X.
7.00peZeaHEM JOLYCTHMYI LHPOH3BOJHTEIBHOCTH KO-
JOoJANa mo ¢gopMyse SHXapATA: |

VE
15
[TogcTaBUM HoNyYeHHOEe 3HAYEHHE Y,

V" 0,0005
15

8. lpuMeM 33 0OLHY H3 XaPDAKTEePDHB X TOUIEK YCTAHOBKH
MECTONMONOMRENHe ROJOADMa Ne 1.

Yi=7Yo =6 #.

OnpelleTiM TOT NeGHT YCTAHOBRH, KOTODHI OBl OBl HeOOXOMAM JIJIs sHO-
CTHJREHHA B TOUKe N 1 TOrO %Re IOHMREHHs, 9TO H B NEHTDPE YCTAHOBEH, T. .
$;,=95 M.

OmpeleiuM cHa9aja KOJHYECTBO BOJBI, ROTOpOe B CERYHAY IONAHO OF-
K2IHBATHCS M3 BCEX KOJOJIEB, BIHALIIEX Ha TOIKY No 1, T. e. H3 48 ROJOALEB.

g R—1g X, = 0,43 (cM. BHIIe, @m. 6a):
0. — 1,36k(2H——sl)s __1,36-0,0005-15 - 5 0119 #¥een.
43 ]gR——lg XO 0,43

60
— .—=0,149 m3[cexn.
¢ =0,119- ;53 =0 /

B = wdoy,

E=3,14-0,15-4,35

= 0,00306 #3/cex.
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HaxenmM Je6HT RAKIOTO KOJOMIIA:
, 0,149

— — 3
¢ =—%5 0,0025 3/cex.

9. IpornsBeleM CPaBEECHHAE g, ;z' H E
g =0,00121 43[cex
" = 0,0025 s
E=0,00308 ,,

< E; ¢ <ZFE
T e T
al S5 (5=7,55) : ;zif
9_1
3% 1=
(o]
28 My
4
1b 25(':J )
1 -
%0 } ©H 255:’ g
(s=64) 7 T
o
L) 27
@ )
Q= 0149 xYcex Lo 255M ‘{ -
A7 29&3 ’

[»4]
I N IR N T
et 2—1-12 12 12 =12 -1--1237912 £2 %‘112 —;12 EE. 2 =12 EE!?. fgrz 3—?-:2 11 ’311!1-—
| l I f 1 ! ' ( ' | I l ¢! ' [ {
J = w200 -*:
I

Pre. 110

‘HaxoZuM KOJAIeCTBO KOJOAUEB, HeOOXOAHMOE Mg NOCTHREHHS Tpelye-
WOro IOHHMKEHHS:
b & 0149
— E  0,00306
(200-}-100) 2
50
MepHO 1o IepuEMerpy (pHe. 110).
CpaBrEM Q ¥ @":
@ 0,149

@ ~ 0,128

=49, NJIH Kpyrao H0 IOpH CpelHeM PACCTOAHHH

=12 #. PacmosomHEM OTH 50 KOJOJLEB PaBHO-

MEXNY HHMH

= 1,186,

T. e. § Ha 16°/, Goupme Q.

Paspuna, kax BUIHO, HESHATHTEALHAA, H MORHO OBJI0 OH IIPHEATH YHCIO
RONOAIER N ==50, T. e. papdaHT 2-if (pmwc. 110) 3a OROHYATEJHHBII.

Oprako pTOrO cAenarh HeJB3s, IMOKA He IPOBEDPeHH! IPH HOBBIX paccTod-
HAAX INIYGHHL HOHMMKEHEA B HEKOTOPBIX XaparTepHHX Todkax. Ilpm paBHHIX

-1
PACCTOAHEAX MERJY KOJOANAME BHATCHHT — - lg (,2,...2,) MOYTA He OTIH-

9a0TCI APYT OT APYyr'a IDH PASIMIHAIX PACCTOSHHAAX MeRIY KOJIOALNAMH.
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IJosToMy IIpE upemHWX 3HAYeHHAX X, HaUZEM BHEOTY IOHHREHHOIO
YypoBEA Kojoxna Ne 13 (pEe. 110):

18) _ 100 — 0,149 - 0,43 __
Yo ]/ 1,86-0,0005 — 240 %

IlonusreHAe ypOBHS IPYHTOBOY BOXH CHAPYRH KOIOANa GYIeT:
500 = 10— 2,45 = 17,55 .

YpoBeHD BOAH B CaMOM KOJOAUe No 13 NodmeH OHTH eme 6oxec MOHAMKCH,.
9TO HEBBITOAHO ST BCACHIBAHHS HACOCOB.

OnpezesnM BHCOTY yPOBHS BOXLI B APYro#l XapaKTepHOR TOIKE, & HMEHHO
B meHTpe ycramoBra (I).

Has sroro mpempe Bcero mojcuuTaeM Godee Togno g X, Aia Tourm .

HsMepuM mo 4yepreRy (puc. 110) pacCTOSHHS KOXOAUeB No 1—13 0T ImEHTpaA.
YCTAHOBKH H HaHJeM:

lg X, = "51?) [4(gx, +lgx, ... +1gz,)+21g 2,5] = 1,908 — HoxHOE COB-
NafcHAe ¢ BHYWCJICHHHM HDHOJHAKEHHO (H. 3).

Torga
0,149 - 0,397
= — ’ = 3,6 M.
Yo ]/ 100 1.6 . 0,0005 )

CraeloBaTeJ bHO IPH PacCUOIOREHAH KOJOAMEB Ha 12 x JPYT OT APyra B IEHTpe
YCTAHOBKH IIOAYYaeTcs NOHHREHHE ypOBHI $— 10—3,6—6,4 M, T. e. Ha 1,4 X
6oJapIie HEeOOXOZHMOTO.

Pacnojiomenre 10 BTOPOMY BEDHAHTY, T. e. IpE 50 KONOAIAX, 00jajaer
CHC/IYIOINEMHA HeJOCTATRAMH:

1. BeckMa HepaBHOMepHOe HOHWREHHE YDOBHA TPYHTOBHIX BOJ B Da3jiHd-
HBIX IIYHKTaX ILTOINAJA KOTJIOBHA.

2. CramroM GOJbIIOe HOHEMEHHE YPOBHA y ONHMANIIAX K NEHTPY yCTa-
HOBEH KONOAUECB, 9TO IPHBOAUT K HeOJArOUWPHATHON IJId HACOCOB BEICOTE BCa~
CHIBAHHAA.

3. [e6GHATH KOJONUERB, PACTONOMREHHHIX HaM(oJdee I3JEKO OT IIEHTDPA yCTa-
HOBKH, IJs1 o0ecHe9enHd TpcOyeMOro IMOHHKCHHSA MONRHBI GHTh YBEIHYEHLI 34
c4eT HeH30eRHOr0 CHHREHHs AeOHTOB KOMOANUEB, Hamboaee OJAM3KHX K IEHTDY,
4T0 MORET IOBECTH K HX IIepeHIUPIAMeHHI0, & BIOCIEIACTBHH K CHHMKEHHIO UpO-
H3BOUMTEALHOCTH W K HOABEMY UORWMKEHHOTO YPOBHS TPYHTOBHIX BOX B yIax
KOTJIOBaHA.

I9TH HeZOCTATKH BHISHBRWT HEOOXOAHMOCTH HOBOIO NIepePacUpelesicHUs:
KOJO0/neB. PacoonomuM KOJOJINE IO TpeThbeMy BapHaHTy (pHC. 111). Yucio xo-
JoaneB 56. Jlnsg o6nerdenHa BBIYMCACHHE OOBEHHHUM KOJOMUB! [0 IPyIlaM,
CYHATAA PACCTOSHME HEHTPE TARECTH KaRIOH H3 TAKHX TPYyHI OT TOM MTH HHOK
TOYKH PaBHBIM CcpellHell reOMeTpHYECKOH M3 pacCTOAHHYU BCeX KOJOAEB HaHHOK
Ipynmel oT Toy e TourM. Tarum 06pasom toxkH A, I, III u IV — uentps T4-
HKATH OAXHAKOBHIX YIJIOBBIX IPyUNI KOJOJALCB 10 CeMHW KOJOANEB B KawmkIoir
rpynme, KoaoAmsl Ne 5, 6, 7 OObeIHHEHH B IDPYIIY ¢ NEHTPOM THRECTH
B TOUKE 6 H T. /.

BrigaucaeHEsa DOK2a3HIBAIT, ITO IPH 00Jee HAH MeHee 3HAYHTEIBLHBIX Dac-
CTOSTHNAAX KOJOANEB IPyHHBI OT TOH MM HHOK TOYRH BHIIEYRa3aHHAL 3aMCHX
BIIONHE BO3MOKHA.

QnopeneanM

55
XO=V z,a,...24.
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PaccrogHAsa OT IeHTPa YCTRHOBKH O IEHTPOB TAMECTH IPYHNI HOKA3HEF
Ha depresme (pHc. 111) B BHIe OTPE3KOB HPAMOH, UpHIeM NH(pa Ha KAMKIOM
OTpe3Ke 0003HAJaCT IHCIO OOBEXHHACMBIX KOJOAHEB H3 THCIA BCEeX KOJOALER
YCTAHOBEH.

TomegeT mokasHBaeT, ¥To lg X, —1,927; ilg R—1g X, =0,874; s; =5 ..

Hajimem Q:
1,36 - k(2H —5)s 1,36 - 0,0005- 15 - b
= = 4 ? f—rte 3 .
Q g Ei—IgX, 0374 0,1365 #m3/cex;
0,1365
q= T = 0,00244 #3/cex,

HalineM y, B Toure A:

{8C0} 1 q 10 (580) 11 27713 4 15 16 17 18 1O
¢ ‘? —_—— -~ ~= T
© T Rl ety :
98¢ —_—7 T == G.
% 55 — :
= - 2
o o —"
54 ——
)| //’: 22
L3 -~ Pl
T 53 { /// // - -
/:1 - , 23
-~
\0 P //
5 - /
o D o v
- /
w0 //
1
: ] o 25
o V4
50} s 26
o
49
—1 / 27
[+ =]
48] /// ,’ 78
[+ o]
l L 475 o\ . Z —f 28
f; .EZE 43 |42 o 0 39 38 37 36 35 134
~8 ) vt Ot oI5 cote [§ —ta 15—t [§ -wlw—15 —~t=—15 ——1=i -L—|0
200 —-
Uugps 8 cxobrax —~ 22y0unsl YPOBHA 2pYRmMLOgtLY. 800
Prec. 111

Ha Touky A (MIE Ea CUMMETDHYHYDO eH TOYKY II) BIAMAIT BCe KOJOIIHL
XpOMe ndATH, T. €. 51.

lgX,=1,901;lgR—1g X, =0,4
O6nut 1e6HAT BCEX BIHAIMIAX KOJOANEB:
@, = 0,00244 - 51 = 0,125 m3[cex;

0,125 - 0,4 _
Ya = l/ 100=3 3650005 — »1° #

HeoGX0uMO 3, =5 4.
Torza

. _1,36-15-5-0,0005__ 1, wijeen;

QA 0,4
1275
== --9-3—5—?-— = 0,0025 M3/cex.
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WOmai Ke6AT YCTAHOBRK:
@ = 0,0025 - 56 = 0,140 #3/cex.

“OnpeneauM ypoBeHL BOJH BO BCeX XapaKTePHHX TOUYEAX IDH @ — 0,140 43 cex:

— 0,140- 0,374
1. Toura II. yn_-]/ 100 — T35 0,000 — 4,8 #;

‘ Sp= 5,2 #.
2. Toura B. 1g X, =1,927; y,=4,8 #; s5,=5,2 M.
8. Toura B. lgX,=1,926; lgR—1gX, A =0,375;
o= |/ 00— SIS
Sp="0,2b M.
4. Touxa I' lg X,.==1,98; [JgR—IgX,=0,371;

o/ = SR
$,=5,15 .,
5. Toura JI. ngﬂ=1,937; lgR——ngﬂ=0,364;
Yy ="5,00 4 s,=05,00 x.
6. Toura E. 1g X, =—1,925; lg R—lg X, = 0,376;
Yp=4,75 M; Sp="5,2b M,
1. Toura /K. 1g X 45 = 1,926;

" Yg =475 #; 5,.=5,2b M,
8. Toyra 3. 1gX,;=1,926; y,=4,75 &,
\ S, =5,25 M,
9. Toura H. 1g X, =1927; y,=5 M, s,=5 M.

W3 npmBeZeHHHEIX pe3yAbTATOB BBHIYACICHHH BHAHO BECHMa DABHOMEDHOE
AOHAKEHAE YPOBHS PPYHTOBHIX BOJ Ha BCeH UIOmManm KOTIOBAHA.

OnpefeJEM BBICOTY IIOHHMREHHOTO YPOBHA Y KOJOANES:

1) Koxozem Ne 1. Ha mero BIEAOT 47 KOJIOJANMEB BMECTE C HHM CaMHM.

r 1 r r
g X, =zfl(lgr.;,—l—lgaf:2 +...4-1gzl,)=1,87;
lg R—1g X, = 0,431;
/= 0,0025 - 47 = 0,118 43/cer;

0,118 - 0,431
= 00 — —5
Yo ]/ 1 136.0,0005 >

Sy =5 M.
2) Komomen Ne 10, 1g X% =1,001; lg B—1g X%9 = 0,400;

- 0,40
‘1"’——]/- 100 — —2140-0.40 o0 k.

1,36 - 0,0005

49 =15,80 M.
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OmpenenmM HPOH3BOAHTeABHOCTh KOJOANa IO ¢opMyne 3HXapATa OpH
®auMeHpIIeM ¥, T.:e. ODH y,=—14,2 #:

V0,000
0,009 _ 0,00295,

E=314-0,15- 42—

#IH ¢ OKPYTJeEHeM 0,003 #3/cex.
CpaBuny q ¢ E:

qg= 0,0(’25 _143/ce1:'; = 0,003 _”3/(;3“_
PasHHIA

E—qg=

HOBKH.
TaxoBo#t 3amra¢ CoBePHIEHHO He00XOMAM 10 cAeAyRH@M cAo0pasRerHAM;
1. [pyHT Z0OCTAaTOUHO MEeJKO3ePHHCTHH, GIAPOdpsST UeMy CONDOTHBICHHE
¢uabrpa MOMET OHTH 3HAIATEJHLHEIM.

8,003—0,0025
0,008

- 100 = 17%, — samac JiId HaJeRHOCTH yCTa-

®7

8

1t 2 3 4 8§58 6 7 g W 1 12 3 14 MK w17 18 19 20
. L e . . . S S —— ——

- - - D =t e Bty o
o0
62 122 3.
o0
61 L23_ -
o
60 $24 -
| 25_?_
TP“
=]
58 ¢ $6_1- N
o I3 8
[w=]
[w=]
g 2
55¢ Q ='0,165 ¥ cen > 4
[=7]
4 I 3@; +
o0
53 31___%;_

1_?‘—?—?—-?—-,———’, > P > —
57 a1 150 zdg Iag 47 -1 Fxs Fa T&a ]532 Tzll Tjo ?59 1733 F? Ts'e _'5'5 :34 |53 132
!-8 8 3 ++10 110 «=(0 <110 ~jyit ~~12 =12 =12 == 12 =11 10 =10 o}~ 1010 -9 8 8-

|
> . 200 —

! a

Prec. 112

2. IlpEpATE! Bce ROJOANHI HMOMHBIMM, HA CAMOM Aede OHA He IONHE], TaK
KQK CPeHAA OTMETR3 BOLOHeNPOHANACMON IIHHE! JeRHT HEEKe OTMETEH [JHas KO-
Jofues. IIpE GoJBMIEX KOTMDBAHAX, ¢ KAKOBEIM MBI HMEeM JeJ0 B HAIIEM IIDH-
Mepe (2 e@), Heo0XOQUMO K HCYHCIeHHOMY 00meMy AeOHTYy HpHOABHTH 15—20%
{0 3HEXapATy)— B CpeJHEM 17% ,T. €. B JAHHOM clydae BMecTo () == 0,140 M3[cex
CIATATh () = 0,165 M°/Cex.

Tperm#i BapHaHT DACHONOMEHHS RONOANEB NORa3a] OOJBIIYyH PaBHOMEp-
HOCTb IFOHHKGHHS YPOBHS IDYHTOBHIX BOJ Ha BCell IJIOMaJH YCTAHOBEH, a, IO-
ITOMY €ro ClIeAyeT CYHATaTh TEOPETHUYCCKH HAHIYJIIIAM.

Omuaxo pacyer HPOMSBOAWICA B HPeANONOKEHHH HIEasIbEO DaBHOMEDHOTO
TPYHT2 H POBHBLIX TOPH3OHTAJBHEIX TOBEDPXHOCTEeH BONOHEUPOHHIIAEMOH MOCTENH
BOJOHOCHOIO CJIOSL H HENIONHIRGHHOTO YpPOoBHS IDYHTOBOA BOAH. B ReHCTBHTENH-
HOCTH TaKHe BIeAJbHBIe YCAOBHY DeJKO MOTYT HMeThb Me€TO IIpH yRa3aHHOM pac-
LOJIQReHEH RoaoJueB. [losToMy BOSMOMHO HEGAHHAKOBOe NOHHECHHE YDOBHHA
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TPYHTOBOX BOJABl B PA3MHYHBIX TOYKAX KOTIOBaHA. Oco0EHHO MOMHO ORHUIATDH
JI0A’beMa YPOBHA BOAB OJHA3 CePEAHHBI CTOPOH IIEPUMETPa YCTAHOBKH.

IlosTOMYy IpaKTHYECKH IIPH OJHOADYCHBIX YCTAHOBKAX C IIYOHHON KOJIOI-
IeB 10 # & IpH TpeGyeMoi riayonde nouuiemm YPOBHA BOJABI 5 X OOBIKHOBEHHO
He pEeMawTcs YBEJIHIWBATH DPACCTOsSHHE MERAY KOJOAOAMH J0 15 X, & J0Iy-
CKa0T HEe 0oJee 10—12 K.

Ecim MBI IpAMEM DACCTOSHAE 12 MM, TO JOAKHBI B CEPeIUHe CTOPOH IIOJH-
TOHA NI00ABHTDH €Iie 4eThipe KOJOANA, T. €. YCTAHOBHTH BCero 60 KOJMOAIEB, KO-
TOpble PACIONIOMRATCA IOITH TAK JKe, KaK .Ha pdac. 111, ¢ TOH TOJBKO pasHHIEH,
9T0 HA JJIBEHHBIX CTOPOHAX OHH OYAYyT HA PACCTOSHHAX MaKCHMyM 12 K. Hnie
HaJesmHee OBLIO OBl HOOABHTH II0 OMHOMY KOJIOAILY K Ha TOPHEBBIX CTOpOHAX,
T. €. CHeJIaTh TaM DACCTOAHHSA MeRAYy KOJOAUAMH He 60lee 10 M. Torma Dpax-
THYECKH HOTPeGOBAJIOCH OBl BCEeTO 62 KOMOANA, T. €. II0ITH CTOJIBKO JKe, CKOJIBKO
OPIIO IPHHATO B IIEPBOM BapHAHTE, HO HHAYe DACIONOKEeHHBIX.

Ha sToM dYerBepTOM BapHaHTe (IPAKTHYECKOM) W 3aKAHIHBAEM paclipemee-
HHe KOJOAmeB (pme. 112).

Hcnu 6B YRIOH eCTECTBEHHON IIOBeDXHOCTH I'DYHTOBBIX BOJ 0Ka3aJICHA 3HA-
YUTEJHHEIM WM ecad Ob IPYHT OB CTOANDb HEPABHOMEDEH, 9TO0 B OTIEJLHEIX
Y4aCTKaX KOTJIOBAHA MOMHO OBLIO OBl OMHIATH 60Jiee YCHICHHOTO IIPHTOKX
BOJBI, 9€M B HPYTHX, TOTAY KOJOALUH IPHIIIOCH OB PacHoXaraldb 0Co00, IpAMe-
HETeJbHO K OCOOBIM CIydadAM, pa3o0paHHHIM B § 7—10 rmaBer III.




[JIABA VII

HPOH3BOACTBO HCKRYCCTBEHHOI'0 TOHHMBEEHHA YPOBHII
I'PYHTOBBIX BOJX

§ 1. HABJTIOAEHHA N PEIYJAUPOBAHUE PABOTH CTAHIHM

Ipom3BoACTBO MOEAMEHHA TpelyeT OUeHb TIIATeJIHHOrC HaJ30pa M CaMOro
AKTHBHOIO ylpaBicHHA. lIpAxomeTca oTHAeJbHBIC KOMOANBI BBIKJIOYATH HIHA pe-
IyJIApOBaTh BAJABHRKAMH WX II0a9y, ITO0B NOMYYHTH DABHOMEDHOe IIOHHUIKE-
Hie — € OAHOH CTOPOHEI, & ¢ JAPYrOd, — He JONYCKATH CphIBa CTPYH BOABI BO
BCACBHIBAIIIAX TPYyOax.

B ycTaHOBKe, ¢ HECKONBREMH HACOCHBIMK alperaTaMH IIPHAXOAHTEA pery-
JAHPOBATDL U padbory NocleAndx. llpm ApycHOM LOHWIREHHH IIPAXOAHTCH COOGIIO-
JaTh HAHOOIEe IMEIeCO00pPa3HOe B3AHMOJEHCTBHE CTyHeHe#d HJIH OTAeJbHBIX
JaCTed HX.

JcHO, 4TO 5T0 YUpaBleHHe MOJRET BHIIONHATHCH TeM ycIemiee, YeM
Jydille OpraHA30BaHO HAOIHeHHe. HabmoleHAe ypoBHA BOAB IpH IIOMOIH
HEeCKOAbKAX HAOJIIATEIbHEIX CKBAasRHH, 8 PaBHO H HECKOJBKHX (HALTPATHOH-
HBIX KOJOAIEB, AOIMRHO OBITH COCpPEAOTOYeHO B OAHOM MecTe, YTOObl PYKOBOIA-
mee JHOO MOINI0O BHAETh IIEpel c0o00K KApPTHHY IOHHMKEHHS H CBOCBDEMEHHO
OTAABaTh BCe HEOOXOAMMBIe PAacCHOPAREeHHA B NODAJKe YIPABICHHS YCTAHOBKOIM.
Kamaeiit macoc 7olsEeH OBITH CHAOKEH BAKYYMMETDOM M MAHOMETDOM, YTOObI
MAILIAHACT MOT PeTyJupoBaTh BoA0OTAUB. OOGHLIKHOBEHHO HA COBDPEMEHHLIX yCTa-
IIOBKAaX BCe YK33aHHBIE IPHCIOCOGJNCHHSA HMOIOTCA, HO K COMRAJCHHI HE MPO-
A3BOOHUTCA IEJIOro pAna HAOJIOIAeHAN, KOTOpPble HMeOT BaMXHOE SHaIcHHE NI
BAQKOILIEHAS OOBITA. TaK. HAIPHMEp, YacTO HE IIPOM3BOJUTCA HU3MepesHe Je-
0BTa YCTAHOBKH M OTHAEJbHBIX ee JacTel, pacxola PHEPrHY (KpoMe DIeKTpHIe-
CKO#, KOT/la 38 Hee NPUXOAWTCHA IJATHTH 110 CYETAM).

Tarne mabI0AeEUs, 0CO0EHHO UPOU3BOMAINHECH HEIPEPHBHO (IIPH IOMOINYU
CAMOIUITYIHX TIPHOOPOB), B CBABH ¢ CHCTEMATHICCKAMH BaNHCAMH II0JORCHHSA
YPOBHS BOJAH B KOJOJANAX H HAOMIOJATEILHBIX CKBAKHHAX, JA0T BARHBEIHE MaTe-
pHAI Kak JIA IPAKTHKE, Tak H 04 TEOPHH CHO0CO0a IOHMRECHHI.

Hapany ¢ 4yucTO TeopeTHIeCKOH pas3paGOTKoON BOIIpOCa /JABHUIRCHHS TDYHTO-
BHIX BOJ[ HAKOIJEHHE ONBITA W 00pafOTKA IOXyJaeMEIX HAOIONeHHH IipH IIPO-
HM3BeJIcHHBIX TOHUIRCHAAX C OCBEINEHHEM HMEIOIIHXCA TaM TIeONOTHIECKHXR,
THIPOJIOTHISCREX ¥ IPOYUX MeCTHBIX YCHIOBHA AOJMRHBI CHIrparh OOJBIIYID POJIb
JJs BHpaOOTKM 00Jee HANEKHBIX METOJ0B NPOSKTHDOBAHHS YCTAHOBOK IiO-
HUIREHA,

B macToamiee e BPEMA K CORAICHHH TeOpHs TOHHUMREHHAS I'DYHRTOBHIX
BOJI He HAXOAWTCA HA BBHICOTE LOJIOMEHHSA, I0YeMy H HMEIOT TaKO¢ OIDOMHOE
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3HAa9eHEe NPOOHBIE IOHHIREHHs, KOTODHIS OAHAKO ABISHTCT HHOIMA ¢ BROHO-
MHYECKONH CTOpOHBI O0pEeMEHHATeJIbHBIMH.

Bee Te maOmiojeHmsA, KOTOpbie cllellyer IIPOM3BOJHETB HA NPOOHBIX yCTa-
HOBKaX, MORHO H JOJAHO IPOM3BOAHTE W Ha SKCIIPATANAOHHBIX YCTAHOBKAX.
Torja 5TH YCTAHOBRH OYAYT CAYMRHTH JY4YONIHM BHAOM OHEITHBIX, YCTAHOBOK Ii0:
OTHOWIEHAKD K JaNbHEHNIMM YCTQHOBKAM B QH3JOTHYHHIX YCIOBHAX, a HAYIHAA
pas3paboOTRa CHOCO02, IOHHIREHHA CMOMET ONHpATLOS HA M3aHHELIe, IOXyYeHHLIE
HEIOCPEACTBCHHO W3 UPAKTHKH.

§ 2. SATPYTHEHIA OPU HOHUEBHAN 1 MEPH UX YCTPAHEHHA

3aTpyAHeHHS UPH UPOM3BOJCTBE TOHHMEHHS TYHTOBBIX BOJ MOIYT IPO-
ACXOAWTE KK OT LIPUDONHEIX, TAK H OT HCKYCCTBEHHO CO3J3HHBIX IIPUIHH.
Yacre M3 5TUX UPHIAH YAe YIOMAHAJIACH BEHITIE, KAK KAIlPUMED CIOHCTOE
CIOMEHHe TDYHTOB, KOTA3 TOHKKMe BOJOHEIIDOHMIAeMbIe IPOCIOMKH TiepeMme-
JKATCA ¢ TOHKHMH BOJOHOCHRIMH CJlIoAMH. HKCIH BOJOHOCHBlE CJIOH OY9€HbH
TOHKH, TO 3T0O JeIaeT IIOYTH MJIH COBEPIIeHHO HEBOBMOIKHBIM OCYIIeHHe IDYHTA.
Tak FoK IpH OYypeHAW DBTH UPOCIOUKA MOIYT OBITH HHOTIQ He 3aMedYeHbl, T
BT0 MO/KET SJBUTHCA IDHIAHOHM BO3HHKHOBCHHS DAa3JHIHBIX HEORHAAHHOCTEH H
3aTpyZHeHUft, (OTYaCTE BTH 3aTPyAHEHHS MOTYT OHITh YCTPaHEHE! YCTAHOBKOIMR
J00ABOHIHX EOJ03a00DHEIX HJIH BePTHKAJLHBIX APEHARHBIX KOJIOAUEB, COeTH-
HAOIMHAX PasNHYHLIE BONOHOCHHE CHOMU.

Ho Tax EKak 8Ta Mepa CBA3aHA C YIODORAHHEM YCTAHOBKH, 8 B TO JKe
BpeMs IpH O9¢Hb TOHKHX BOJOHOCHHIX CJIOAX BCe DABHO He YJAaeTcAd H3Bledb
M3 BTUX CJ0EB BCIO BOAY M CIENOBATEIHHO JOCTHIEYTH IIONHOTO OCYIIECHHE?
[PyHT2, TO IPUXOFHTCSH [OBOXHCTBOBATHCHA TOJLKO KIOHHIKeHHeM HAIOpa BOAHI
B HTHX CJOAX.

Bonpmue 3aTpyRHEHHS MOeT BHI3BATH IPOPHIB B KOTAOBAaH BOAL H3 CO-
ceJHerO BOJIOEMS Yepe3 HACHIHON HIW eCTeCTBeHHBI CHJIBHO TDOHANZEMEI
MaTepHak (rpaBmii, MieGeHb, IJIAX H 7. JI). B Takol caydae cosmanoycs GOIb-
Oige SaTPyAHEHHSA, YCTPaHeHHe KOTOPHIX HOYTH BCErjlg CBASAHO G OOJBIIAMA
HOTePAMA BPeMeHH H yHODORAHHEM DaloT. K MepaM ycTpaHeHHA IIOZOGHBIX
3aTPYAHCHHN OTHOCATCA 3a0HBRA. MeTANNHISCKHX CBall JJs Oo0pa3OoBamUs He-
IPOHALAEMON IiepeMBITIRH, 3aKIATKA KOJOAUEB GOJBLIEOI0 AHAMETPA H OTKAYKS
U3 HAX BOJHI, & TaKKe HEMeHTANMHA HJIM CHIHKATA3ANHA IPDYHTA Yepe3 CIEINHO
npo0ypeHHbIe CKBAMHHL],

Tak Kax 3TH MeDH O4YeHb CIORHE, TPeOGYKWT BpeMeHH H JIONIOIRHTEIHLHHIX
CPeZCTB, & BMecTe C TEM HMHOIZA BHE3allHOe 00pasoBaHHEe IPODLIBA MOKET JpHU-
qUHATh GONbINHe YOBITEH, TO B IOAOCHHIX cAyYadX IpeABaApHATELHBIE H3BICKA~
HUA JONRHH IPOM3BOTHTHCI 0CO60 TIHATEIBHO, ITOOBI HMETH BO3MOMHOCTDH
OpeaycMOTpeTh H 00eCHeIHTE (OPHOY C IIPODhIBOM BOAHI.

Yro EKacaeTcA 3aTpyAHeHHH, CBA3AHHBIX ¢ CAMOU BRCUJI0ATANAEH YCTa-~
HOBKH, TO U3 TARHX IpeRJe BCETO AONXKHE OHTh HA3BABLI OODHBHI CTEDYH,
OCOGEHHO BeDOATHEIe IIPH COJAEPRAHHH B IDYHTOBOM BOAE DPaCTBOPEHHHX ra3oB.
Ecom 1m09eMy-IH60 BOSMORHOCTD TAKHX OODHIBOB B¢ OHISIA YITreHa 3apaHee, TO
9T0 3ATPYAHEHHE TIPHAETCHA YCTPAHATL BBeJcHHEM B CeTh BCACHBAWIMHX TPYGO-
[IPOBOZOB Ta300TICHRTEIHHON YCTAROBKH.

Bropoe dWacrTo caydabomeecs 3arpyJHeHHe — BAKYIOpDHBaAHRE (HILTDPOR
IJIHHON, OKHCIAMH JRejieBa HJIW H3BeCTH, BOHIBHIBAIONICEC YBeAHYEeHHE COUPOTH-
BIeH¥WS BHIIe HOINYCKAEMOro Ipenens W JasRe MOJHEIM OTKA3 JelcTBHI KO-
JOITEB.

Ecnm 3acopenre QHILTPOB HE 0YCHDL BeNHKO H CBOEBDEMEHHO 3aMQYEHO, TO
WHOTIA TOMOTaeT BBeJeHHe B KOJ0JeHd LOPIIAS H pe3k0oe IOPHIBHCTOE JBHIRE-
HEE TOCHCTHEro BBepX H BHH3. llpu nBuReHEH IORIFHS BBePX B KOJOALHe 00pa-
3yercd BaKyyM, H TIDYETOBAd BOJA C GOJBINOM CKODOCTHIO YCTPEMISILTCA 9Fepea
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OTBePCTHA (HHIALTPA B KoJoHell. IIpm JBHKEHHM IODIUHS BHW3 OH OKASHIBACE
laBJIcHHE HE IMOBEPXHOCTH BOAH B KOJOALES, M BOA3 ¢ (GOIBIION CKOPOCTHIO HpO-
HEKAET M3 KOJOANA B IpyHT. B pesymbraTe MHOIOKDATHOTO ABHMEHHEA IIODIIHSA
yAaeTcsa HHOTAZ YACTHYHO IIPOMBITHL (PHIBTD.

H3BecTHO TaKEe MHOIQ ADYTUX CHOCOOOB IO NPOMEIBRE W IPOIACTEE KO-
doxueB. Haupumep IIpHHIT yKaspiBaeT UpHCOOCOOMeHHe: ANA O0O0DABOBAHHUS
TOJIYKOB B OKPYRAIOIMEM KOJOJCH LPYHTC LPH IOMOIIH Iiapa, BBOJHUMOr0 B KO-
J0/le ¥ JeUCTBYWOINEro TOMYKAMH, Takoe e TOMYKO0ODa3HOEe AeHCTBHE MOMKHO
TPOM3BOJHTH NOJaYeH CHRATOTO BO3AYXa BHYTPL KOIOAUA. - IlpHAN YRaswiBaer
TAKEe IPHCHOCOOJeHAE AAA TOAIK000PA3HOU IPOMBIBKH KOJOZIA BOAOMH.

JT0 IUpHCHOCOONeHHe (puc. 113) COCTOMT U3 SAMMKa K, HACAYREHHOTO Ha.

BCACHIBAWIYH TPYyOy KOIOAIUa s (063 BCACHIBAWOLEr0 XJANIAHA, HY KOHIE) K
CHAOIREHHOI0 RKJIALQHOM v, €TeRKJIAHHON BOJOMEPDHOM TPYOROH w H OTBOXHOI
TPY6KOH A, IipucOoeJHHeHHONX K BCACHIBAINEMY TpyOoupoBoAxy. OTKpDBIBaETCS
KpaH TpyOKx A, ¥ AWHK k HAUOIHAECTCA BOJOIN.
Rak TOXbKO ANMIMK HATIONHATCA BOJOH, KpaH Yy TPpyo0-
KA 4 3aKpbIBaeTCA, 8 3aIOPHBIA KJIamaH v ¢pa3y oOT-
KpHIBaeTCA. TOrZa BCA COAEPMAINAACE B AMUAKE BOZAA
IPOPHIBAETCS BHYTPh KOJNOANA, IPOH3BOASI MRenae-
MBIH TOXIOK Ha OKPYRAIMA KOJA0LeNd I'PYHT.

Wnorna npoMBIBEY (PHILTPA IPOAIBOAAT HYTEM 1
TOJaYH BOJARl IIOJ. HAIDOpOM depe3 o0co0ble TpPYOKU
C OTBEDPCTHAMH, YCTAHOBJCHHLIE CHADYRH KOJOAMA,

2 TaKMe IIyTeM IpPOAYBKH CMRATBIM BO3LYXOM 4Ye-

——mary 3%

pes IHIpYaThie TDPYOKH, YCTAHOBJEHHBIE CHAPYXKH ~
(PRILTPA. ANy
Oumcrra QHILTPA OT MeJEBUCTHIX A H3BECTKO- EARES
BBIX BHIICTCHHN Ha CeTKe (PHIBTPa (MHKDYCTANAH) i
HHOT/IA, YIAeTCHd NPH IIOMON[A IIPOMBIBEH KOJOAHA S
CNa0biM DAacTBODOM CONSHON KMCIOTHI, BBOZAMOH KAK S

BHYTP'h KOJONNA, TAK H d9epes HAPYRHBIC TPYOKH.

Y masleHme ocafka, 00pasyoNierocd HA CTCHKAX KO- Pre. 113,

JOMNA, WHOIZA MOMRHO TPOM3BECTH IPH IIOMOIIH

MIJIaHra ¢ 0COObIM HAKOHCYHHKOM, CHAOMEHHBHIM OTBEPCTHAMH, 4epe3 KoTophle
00 GOJNBIIEM JaBieHHEeM BOJAA TPOMBIBAET CTEHKH KOJOANA.

HelicTBAe TAKOTO0 IUIAHTA YCHIMBAETCH CTEMUANHHBIMH CTAJAbBHBIMH IHET-
KaM#, EOTODble IPAKDPEIIANTCE K HAKOHEYHHKY IIJIAHTA.

Bce nepeducienHBle W MHOIHe ApYyrae IpAMeHAeMile ANA IPOTHCTKH KO-
JOoANer CpeACTBA He BCEIZ3 JOCTHTAT IeldH, HAH JOCTHIa0T ee HA KOPOTKOE
BpeMsI JedcTBHA (DHIBTPA.

Boilee paimraapHOl Mepo# ABIAETCA BRITACKUBAHWE (QHIBTPA H 3aMeHa
ero HOBBIM, 49TO OJHAKO ;3aTPYAHATEIHHO W DPABHOCHIBHO YCTAHOBKE KOIOAUA
3aHOBO. OTCHOAa eme pa3 BHACHSETCHA, HACKOABKO BaFHO BHEMATEIHHOE IIPO-
BelicHA¢ IPeJBADHTCILHBIX H3BICKAHHM, KOTOpHE RONMRHB OOHADY®HTH IDH-
CYTCTBHE B TDPYHTE BeINeCcTB, MOTYILEX BHI3BAaTh 3aKYIOpHBAHAEe (DHIBLTPOB,
a CIeA0BATeAbHO H TIOJICK33aTHh HEOOXOJHMOCTH COOTBETCTBYIOMIETO KOHCTPYHPO-
BaHHS KOJOANEB (HAUpHMep IDpHEMeHeHHe OGCHIIKH I'DABHEM, YCTDaHeHHe CETKH,
saMeHa MeTAJIHIeCKOro (GEABTPA AepeBSHEEM ¥ T. 1), OZHEM H3 cepbe3Heli-
INAX 3aTPYHHEHEN MOMeT OKA3aThCA TAKMREe BHIHOC JACTHIE I'DYHTZ BHYTDH KO-
JOATR 9epe3 HeJOCTATOYHO JaCTyl CeTKy ¢uabrpa. Ilpemie Bcero 910 ABIACTCH
TpAIAHOE HAaKOIJICHHA TPYHTA BHYTPH KOJOANA H CTeCHEHHA pa60odero Ipo-
CTPAHCTBA, 9 BaTeM ¥ YPHIWHOH 3aCOpeHHS TPYOOIPOBOLOB, YBEMUUEHHA COIIPO-
THBJICHES B.HAX X B HACOCAX H IIOPYH INOCJEAHWX GJaroiaps HCTHPZHWIO BHY-
TPeHHWX IoBepXHOCTeH. HaxoHel 9TO MOMET BHIBBATH OCEJAHAA IIOYBEl IO
CYIIECTBYOIEMY CTPOCHHAMH H IPHHECTH 00JblIHe YOLITHKH.

228



B GonpmuHCTBe CiIydaeB Iipm IeCIaHOM PPYHTe H HAJJesKamieM BBIGODE
KOHCTPDYKIHE KOJIOAMNEB IOHHMKeHHe He ABIAeTcA NpHIMHOM IIOBDERICHHA 313~
HUII B COODPYMREHHH, ITO JOKA3aHO paioM IpuMepoB. HampuMep B HlapaorreH-
-0ypre IpH DOCTPOdKe ILOA3EMHOI ede3HON MOPOrH B HEIIOCDEACTBEHHOH OGJIH-
B0CTH OT cO00pa OHACAIHCH, 9TO COOO0p OyHeT LoBpeiIeH BO BpeMd OTKAYKHA
BOABI U3 KodoAueB. IloTpe60Baoch MHOIMO BpeMeHH, 9T00BI HS IIPOH3BOACTBO
NOHHMEHUA JAaHO ObKIo paspellenwe. llomusreHWwe 6BLIO IPOM3BEAEHO, H HH-
KaKHX CIeJOB IOBPeMACHHA HH HA Cc000pe, HH HA JDPYrHX OGOJIBIIHX COCETHHX
LIOCTpOHKax He OblI0 OO0HADPYReHO. Telleph BCe paGOTHl HHMe YPOBHA TI'PYHTO-
BHIX BOJA B Depiamme IpOM3BOAATCA ¢ IOHAMREHAEM W HE TOJIBKO B HEIOCPe]-
CTBeHHOH OJIM30CTH OT COOpPY’/ReHUH, HO Jaie IO HHMH, ¥ He BBISHIBAT IH
Yy KOr0 HARAKHX OTACEHHH,

IIpaBAa, OGUIArOUIPUATHBIM YCAOBHEM [JJd IPOW3BOJCTBA IIOHHIKCHUA
B Depnune aBIgeTcA TO 06CTOATENBCTBO, 9TO I'DYHT B GOJbINeit 9aCTH TOPOAS
YACTO TieCYaHBIH W JOBONBHO KDPyUHO3epHHCTHIN. KpoMe TOro B TedeHHe He-
CKOJBbKHX JECATHICTHH NpHUMeHeHUA NOHHIKEHHS TaM BBIPA0OTAJNCA OIpeAclIeH-
HEIY THII KOJOANA H 9JaCTOTA CETKH, & CTPOHTENIH IIPHOOPENH TAKOM OIBIT, KO-
TOpHIH TIOYTH HCKJINYaeT CAYIAHHOCTHE IOZOOHOTO POIQ.

B apyrux ciay4asix, KoTZa COCTaB TPYHTA He SBIAETCS OXHOPOAHBIM H CO-
JepsRET OOJbIIOe KOJHIeCTBO MeJKHX YacTHIl, MOMKET OKa3aTbCd peaJbHOH
OTaCHOCTH BBIHOCA IPYHTA, 970 IPH OTCYTCTBHH IPEJOXDAHHTCIBHBIX MED MO-
JReT BBHI3BATh HEOGXOIAMMOCTH TiepelleJKH KOJoAUeB. lIpMEmMas BO BHHMaHUE,
970 TepefledKa KOJOAIEB BHI3HIBACT 00JbIHe pacXoAbl H Tpe(yeT OOJBINOIO KO-
JudeCcTBY, BpEMeHH, OCO0GHHO B KPYUOHBIX YCTaHOBKAX, HEOOXOAHMO Iiepen
YCTPOMCTBOM NOHHMKEHHS NPOU3BOJATH THIATeIhHOE H3ydeHWe IpyHTa. Habiamo-
JeHde 3a BBIHOCOM IPDYHT4 IIpH IPOH3BOJCTBe IIPOOHOIO IOHWIREHHA H BHIOOD
KOHCTRYEHYZ (PHABTPa HA OCHOBAHHHE STHX HAOMIOJIEHWH HOMRHEI CIOOCOGCTBO-
PATh HpeAyIpekACHHID BHIHOCA TPYHTa B OKOHYATENbHOH BECHIOATAIMOHHOI
VCTAHOBKE,

C Apyro# CTOpPOHBI, 44CT0 LOHH!KCHHIO IDUIUCHBAIOT IIOBPEEACHUS COOPY-
fRefN#, BHI3BAHHBIC HNDYIEMH IDHIHAAMH. COTPACCHHAMHA II0YBHI IIPDH 3a0HBKS
C€Ball TAKENBIMH KOIPaMH, CIAGOCTHI0 KPEIJeHHAS KOTIOBaHA, HAe(pOopMUDYIOIIE-
rocd or G0ROBOIO HaLjeHWS IDYHTA, BHIIHDAHHEeM IDYHTA IIOJ AaBIeHHEM 3ale-
raloiiell HUKe HAMODHOH BOJABI M T. IL

Ho pommmenne HAelCTBATEABHO MOMET CIYIRUTH IPUYHHOA YOBITKOB U
Jase KATAcTpod, eClIm OHO BeleTCsS HENPABHJILHO HJIH HeOpeRHO, UWIA KOIJa
0HO He 00eCUeICHO 3aTACHBIM O00DYIOBaHUEM.

Tax Kax IpH IPAMeHeHAH IOHHMREHHWSA JOIMYCKAETCA YBelHIeHHe KpY-
TU3HBl OTKOCOB HWIH 00JeT9eHHe KPEeIJeHHs KOTJIOBaHA, TO B CIydae OTKA3a
B J¢NCTBUK YCTAHOBKH NOHHIRECHUA YPOBeHb I'DYHTOBBIX BOJ OyZeT IOJHUMATHCA
M MOJKET IPDUBECTH K OUOJ3AHHK OTKOCOB KOTJIOBAHA -HIH QODYIICHHKO Kpellile-
Has. Helnm Kpelnlenwe W BBIISDKHT, TO HMeeTcd APyrasd ONACHOCTH — BBIHOGC
TPYHTa BHYTPH KOTJTIOBAHA Iepe3 HielH B OJiedRJie OTBECHBIX cTeH. B peadyiabrare
“TAKOTO BBIHOCR I'DYHTa CHADPYIRH KOTJIOBaH3, MOMET NIPOUCXOJUTH OIyCKaHHe
MOYBBI H IOBDERACHHE CYHIECTBYONIHX 0 COCEACTBY 3J3HWUM H COOpPYREHUH
- (BILIOTH [0 paspymeHnd Hx). IlosTomMy HaZ30p 3a HCIPABHHEIM /IeHCTBHEM yCTa-
HOBKH, OCO0EHHO Iipd HAUOPHBIX BOAAX, AOJMKeH OBITh 0Y9eHb TIHATCJLHBIMN,
.8 €aMd YCTAaHOBKA JOMARHA 00JaJaTh [AOCTATOYHBIM 3aIaCOM BOJACOTIHBHBIX
CPEACTB, 9T00BI CHpPABHTBCA € 33Ja4Yedl B CiAydae IOPIM HEKOTODPHIX HACOCORB
HI¥ B CIy4ae JIUBHI.

Oco60 HenpmATHBIe TOCAEACTBHS MOTYT BBHISHIBATH BHESAIHBIE IIpeKpalie-
"HHsl II0Ja9H TOKA, CBS3aHHbBIE ¢ 8BAPHUAMHK Ha SJIeKTPOCTAHOUHM HIX B CeTH. Bo
H30eMaHAe TAKHX ABICHHH He0OX0JHMO HMETh HA YCTAHOBRAX NOHIIREHHA IO
"RpaiiHe#l Mepe /IBa He3aBUCHMBIX ADYTl OT JpYyra M BCErJa TOTOBHIX K [eHCTBHIO
HCTOYHHKY DHEPTHH.
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Hna upenyupesmieHHs BO3MOMKHBIX 3aTPYZHeHHM, HEOMHIaHHOCTeH R
HeyAad TpH BBINOMHEHHAH PaboT IO HDPOH3BOACTBY HOHHKEHHA I'DYHTOBBIX BOA
HeOO0X0/[EMO TPHHATH BO BHAMAHWe CJe/[yOUHE YCIOBHA, KOTOPEHE MOTYT CIO-
cO0CTBOBATH OecIepeCOHHOMY NPOH3BOACTRBY Pafof:

1. O6cayRHBaEAe YCTAHOBOK INOHHIREHHA AOMKHO IPOH3BOXATHCS OIBIT-
HEIM IIEDCOHAJIOM.  _

2. YcTaHOBKA FOJMHA 06JaJaTh H3BECTHOH IHOKOCTHI0 KAK B CMEICIE XO-
pomiero o0OpYAOBaHHS IPHOOPAMU HAOIOINSHHS, TAK H B CMBICJAE BO3MOIHOCTR
folice HMIAH MeHee IMUPOKOr0O H OHICTPOr0 DeryXHPOBAHHS JeHCTBHS -BCEX HMEIH-
IIUXCA BOJOOTIUBHBIX CPEJCTB.

3. llpenynpesienue caysafinocTe#i W 3aTPyAHCHHH AOMRHO GHTH IPeAy-
CMOTPDEHO HA OCHOBE HAAJNEMRAIHEro H3yIeHMA TIeOJOTHIYECKHX M THADOIOTHYe-
CKHX YCIOBHH, a TaKRe BCEX IPOIHX IPHPOSHEIX H HCKYCCIBCHHBIX OCOGEHHO-
CTelt O0CTaHOBEH.

4. YCTaHOBKA NOHMMRCHHS I'DYHTOBEIX BOJN JOMRHA HMeTb OHpelelleHHBIH,
YCTAHABIUBAECMBIZ OIOBITOM pE3epPB BOMOOTIAHBHEIX ATperaToB ¥ KOJNOANEB, I'OTO-
BHIX BCELJa K HeMeAJNeHHOMY IYCKY B XOZ.

5. llnTaHAe yCTAHOBRHM SHEPrHed NOMRHO OHTH O6eCiledeHO He MeHee IeM
3 JBYX HE3aBHCHMBIX APYT OT ZAPyra HCTOTHHEOB.

6. IlpE UpOM3BOJCTBe paGOT C UOHHKEGHHEM IPYHTOBHX BOJ HeOOXOLHMO
HMeTb NOCTAaTOYHOe KOJNHISCTBD MOHTaSEHBIX DAG0IAX ¢ HeOOXOLHMEIMHA HHCTDY-
MEETaMH [ BO3MOIRHOCTH OBICTPOTO PEMOHTA IIOBPEIRJEHHLIX BIEMEHTOB yCTa-
HOBKH: HACOCOB, JBHraTeldedl, CTHIKOB TPYOOUDOBO/IOB, KJIANAHOB, BIEKTpPO-
CeTH ¥ T. 1L

§ 3. OCOBEHHOCTH 3EMIAHNX W HPOYHX PABOT HPH HCRYCCTBEHHOM
HOHHUABEHNH

3a/a9a TOHHMREHHA TPYHTOBHIX BOA COCTONT TARBHEIM O6pa3oM B TOM,
9T00bl OOJCMTh OTPHIBKY KOTHOBAHA B BOJOHOCHHX TDYHTAX ¥ BO3BeJCHHE
OCHOBaHHS COODYREHHA B CYXOM KOTIOBaHEe, T. €. CO3NATh YEHOBHS, CXOMHbIE
€ YCAOBEAMH palO0Thl LIPH CYXHX I'DYHTaX.

TaM, Tie IpE OGLITHOM cIOCOGe pPabOT € OTEPHITHLIM BOAOOTITHBOM OTROCH!
JeJaJuch Onl BeCbMa OTJIOIMMH, TIPH NOHEMKEHHM OHW JeJ3I0TCA Kpyde — COOT-
PETCTBEHHO YIJIy CCTCCTBEHHOMO OTKOCA OCYMEHEHHIX IDYHTOB.

TaM, r7e AN KOTJOBAHOB ¢ BEPTHKAJLHHIMHE CTeHRAMHE OOBIYHO INOTpeOo-
BAJOCH OBl INIIYHTOBOE HEIPOHHTAeMOoe JJid BOAH H MEJIKHX YacTHI, IPyHTa
OTPasRACHAES H 3aTrpOMOIRJIaINiee KOTIOBAH RpeljieAMe, DM HNOHHREHHH JOCTa-
TOYHO CIOATh JOMATOe OIpamJieHHe AJA LPEAYUDEBICHHESA OCHITAHMS B 00py-
IMeEHs BePTHKAJIHBHHX CTEHOK, ¢ KpEIJCHHEM BHAYUTCIHHO 0ojlee JETKHM, pac-
CYUTAHHBIM H3 BOCHPHATHe OOROBOTO JAaBJICHHA OCYIICHHOIO TPYHTA.

TaM, r/lc IpH OTKPHTOM BOJZOOTIEBE IPHINIOCH OK OTPHEBATH I'DYHT B pas-
RUMCHAEOM COCTOSHME H HA HHE BHIEMKH HEBOSMONRHO OBIO OH YCTaHOBATH
MAIIHBR IS OTPHBRH H NONbeM3d TPYHT2, IIPH IOHHEEHHH BO3MOXKIA DabOoTa
DECKABATOPOM, IEepeABUIALINHEMCH HO JHY HOCTEHEHHO YPIYGAsSeMOH BHIEMKH,
4 OTBOBKA I'DYBTA MOMReT HPOH3BOAHUTLCA BHOJNH KOTIOBaHA IO PEIbCOBHM IIy-
TaM. Ho m Op#t py9HOH OTPHBEKE HPOMSBOAHTEABHOCTH 3EMASHHX paloT ¢ NOHH-
JREeHHEM TDYHTOBHIX BOZ OOJbINe, 9eM HIDH OTKPHTOM BOXOOTIHBE, OJarodaps
geMy TOAYIAeTCH 3HAYHTEJIBHAS BRKOHOMHA.

OCTaIbHBIE CTPOHTENbHBIE PaboTH (H30AANHs, KaAMeHHHe M OeTOHHBIE pa-
GoTHl) HpH NOHH/REHWH YPOBHA I'PDYHTOBHX BOJ YJASHIEBIANTCA H MOTYT OHITH
BERIDOJHEHH BIIOJNHE TIHATEABHO.

Ilpr npoEsBOACTBe IAYOHHHKX pAGOT B TyCTO HACENEHHBIX MECTHOCTAX
WHOI/9, YPe3BHI9AfiHO OCTPO CTOHE BOIPOC O BO3MOMRHO MeHbIIeM CTCCHCHHH
ABAMREHAA HO yAHNEe HIH NIOIAAH.

[
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Tlonumenne ypOBHA TIDPYHTOBHIX BOJ, I03BOIAS He 3arpOMOMKAATD BHY-
TpeHHee IPOCTPAHCTBO KOTIOBAaHA KPCIICHHEM, 8 TakiKe JaBasd BOBMOKRHOCTDH
IEPCABHIRCHAS 3€MIH M HPOYHX IPy30B IO JHY KOTIOBaHA, TEM CAMBIM 00Jer-
9aeT IPOM3BOJACTBO 3¢MIAAHBIX H BCEX OCTAJBHBIX PaGOT 1o IepeKpbITHeM, Hal
KOTODBIM MOMKET IpPOHCXOJAHTE OOBIYHOE [BUKeHUe — TPAMBasd, aBTOMOOHIeEH,
IelmexoJoB B T. 1,

Ilpr cexperHBIX pPab0OTaX BOEHHOIO 3HAYEHHMA B HACeJeHHBIX W HEHace-
JEHHBIX MeCTaX IEepeKPBITHe MOIRET OBITH TaKOd Jelkod KOHCTPYKIHH, 9TOGHI
CAY®RHATh TOIBKO MACKHDPOBKOW, He HMEs TOI0 KOHCTPYKTHBHOTO 3HAUYECHHHA, Ka-
KOe JAOJHO HMeThb IeDeKPhITHe AJId 00eCledeHHs ABHIRCHHA IO HEMy JiJeik
H TpY30B.

Ilpr paGore 1Ol HepeKpbITHEM HACOCHLIE YCTAHOBKH, TPYOOIPOBOILI W
OpoYHe IIpeAMeThl 00ODPY0BAHHA YCTAHOBKH IOHHKECHHSA TEKME MOTYT D{CIoIa-
TaThbCsAd B KOTJIOBaHe, TaK 9ro BCA TIOCTPOMKA MOMET ObITh, OyAydH IIOJHOCTHIO
MeXaHASHPOBAHHOM, cI{mea, 0T HAGAOICHHA W He CTeCHATH JBHMEHWSA HA Ii0-
BEPXHOCTH.

Haxomenn oHEAKEeHHe YPOBHA TI'PYHTOBHIX BOJ, TIPDHBOAANIee IPDYHTHL B CO-
CTOJHHAE, CBOHCTBEHHOe CYXHMM (B CTPOHMTECILHOM CMBICHE) FPYHTAM, JellaeT BO3-
MOSKHBIM IIPOH3BOJCTBO paG0T TOHHENBHBIM CIIOCOOOM, KAKOBOH B HBBECTHBIX
cJiyJasix MOKET OKa3aTbCAd €JHHCTREHHO BOSMOIRHEIM.

IInam DpousBOACTBA paGoT HAXOOUTCA B CYIIECTBEHHOH 34BHCHMOCTH OT
NHaHa TMOHUMREHAS FPYHTOBHIX BoZ. CMOTpA TI0 MECTHBIM YCIOBHAM, IJAH PaGoT
M CIOOCOOBI NIPOW3BOJACTBA HX HHOIAS 3HAYUTEABHO OTIHYAOTCA OT OOBIIHBIX
(Ipe CyXWxX IPDyHTaX HJIHA IipH OTKPHEITOM BOJMOOTIHBE), a MHOIJIA JaKe CaMOe
COOPYJEKeHHe IIPUXOAHTCA IIPOCKTHPOBATL € YICTOM BO3MOMHOCTH IIOHHRCHHAS
I'PYHTOBHIX BOZ.

HPUMEPHl NCHOAHEHHEIX HOHMKEHUA
1. lorm:RenHe IPYHTOBHX BOJA HPH Hocrpoiike mrrosza Maesheim

B reseHme 1925—1926 rr. OBLIA IPOH3BE/eHA KDYOHRA padoTa ¢ IiOHH-
JKeHUeM TIPDYHTOBBIX BOJ IIPH IIOCTPOHKe INII03a Ha 47-M KHJIOMETpe CYMOX0A-
HOrO kKaHAJa Besexb-latreapn 6au3 ceneHrs Flaesheim B 'epMannm.

I'DYHT MecTa IIOCTPOMKM NpeJBAPHTENbHO GBI HA GOIBIIYH TIMIYOHHY
obcaenoBan OyperneM. lloa pacTHTEIBHEIM CJa0eM H OFIORECHAAMH FIAHBL Cpel-
Hell MOIHOCTH B 1 M 3aJeraeT MeJKHH IIeCOK (IOBHONIATHAJIBHOTO ITPOHCXO-
JEICHHAS], COJCPRANIHNA B BepXHHX CJI0AX OTACIbHBble BKIIOYCHHS MeJKO3epHH-
CTOI'O I'paBHA, OKPAIleHHOI0 CONSAMHE jKele33d B KopU4HeBHIH mBer. Iloxg sTHMRI
IICCKAMH 3aJEeTal0T TaKiKe MeJKO3ePHICTEIe BeDXHEMEIOBble NCCKH, KOTOpHie
II0 HMEWIHHMCA CBEJCHHAM Ha IJIyOHHe 90 o IOACTHIRIOTCS MEPrejieM.

Iloxy9enubie GypeHNeM JaHHBle B OONHX 49epraxX NOATBEPIHMIHCH LPH OT-
PBIBKe KaHAJA XU KOTIOBaHA AN TIII33.

Y pOBeHb I'DYHTOBEIX BOX BOOOINE KOJeOJEeTCA B 3aBHCHMOCTH OT KOJIHIE-
CTBA, BHIIAJAIOIIUX aTMOC(epHBIX OCAJKOB H B CpeiHeM U0 HAGIIOJeHUAM B Te-
YeHAe 16 JJeT JesKHT Ha a0CONITHOH OTMeTkKe -+ 35,560 w, T. e. Ha 3,50 M HHARE
TIOBEPXHOCTH 3EMJIH.

lmos Flaesheim mMeeT ToaesHywo JAHHEY 225 M, IMHPHHY 12 M, BBHICOTY
GOKOBBIX CTEHOK 10 M; TOJINWHA TOAYHIKH KaMephl 3,45 x. OTMeTKa JHA KOTIO-
BaHAa KaMephl W HURHEH roJOBH + 29,35 M, & OTMETRKa KH4 KOTIOBAHA BepXHE
roJ0Bel - 27,95 ¢ (pHe. 114, a, 6, 8).

bIBKA KOTJOBAHA IIPOM3BOAHIACH BKCKABATODAMW, IIpHIeM CHAYAJIa HaA
riy6uHy 4,50 X, T. e. 00 OTMeTKEH - 34,50, ¢ OOMOIGHI0 OTKPBITOTO BOJIO-
ornmBa. JlaabHelmas oTPHIBKA IPH OTKPHITOM BOZOOTIHBE OKa23aJach HEBO3-
MOKHO# GJarofapsa OIJIBIBAHHI0 OTKOCOB, H IIO9TOMY IIDHIEIOCH IPHMEHHTD
IpeJBapHATEIbHOS INOHHIKEHHE TPYHTOBHIX BOJ.
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Ilpeswae geM NPHCTYNHTh K IOHHKCHWIO, OBLJIO COCTABICHO HECKOIHKO
BAQDHAHTOB IIPOEKTS, YCTAHOBKH, LipHYeM B OCHOBY OBIIM IIOJOMEHBl OIBITHHIE
JaHHbBIE, J0ObIThle TPH IIPOM3BOACTBE LIOHHMKEHHA IDYHTOBBIX BOL JId IO-
crpoiikx mioxepoB Illpambepr m ['epHe6ax, HaxoJSm{UXCA HEJJEKO OT MeCTa
pacCIOMOKeHHd DNM03a. Ilo 5THM NaHHBIM KO3()HIHeHT IIPOHANACMOCTH TIDYHTA,
cotTaBIAN k=0,0003 M/cex. Ilo HAGIOICHASM CTeIlcHH B3aWiIeHUS (PHILTPOB
Ha BTHX YCTAHOBKAX OBLTH BHIGPAHB KOHCTPYRHIHSA H pasMepbl KOJIOALEB Iipo-
eKTHPYEMOH YCTAHOBKH.

ITocile H3MeHeHHH B OROHYATEIHHOM IPOCKTe ¥CTAHOBKA B JIEHCTBHTEJD-
HOCTH IIPHHsJa caeAyoiiuit Bujx (pHc. 114, a, 6, 6).

Best ycraHOBEKA COCTOANA M3 TPEX
sapycos. IlepBmiti dApyc cocToAn U3
117 KOMOAHEB C YCThAMH HA OTMETKe
+ 34,50 ‘¥, ray6HHOIO 10 M, T. €. C IO-
NOIMBOH H3  OTMETKE -4 24,50 A,
OUIBTPEL COCTOANE H3 TpyO AHAMETDOM
150 MM C INeJeBHAHBIMH OTBEPCTHAMHA
DINPpHHOK OT 2 A0 2,5 MM, 0e3 CeTKH,
HO ¢ OOCHIIKOH CHADYRH [ABYMs KOH-
OEeHTPHICCRAME  (DBABTPYIONIHMU CJIOS-
MH, U3 KOHX BHYTPEHHHH TOJINIHHOK
70 MM COCTOAN H3 NPOCEABHOTO IpaBUA
KPYNHOCTBIO OT 2 0 6 Jx H HADYHRHEH
* TONDIBHOD 100 XM — ¥3 IpaBHAA W OBPAIK-
HOPO IieCRa KPYUHOCTR® JI0 1 MM; IHa-
MeTp obcammoi TpyOBl 533 Mn. Kom-
CTPYRI(HA KOJ0ANg I0Ka3aHa HA PHC. 115.

Paccrosunsas MBIy KOJOAOAMH
CO CTOpPOHH p. JIENnE, HaxOAAMeics
Ha paccTOSHHHE 80~—100 x OT Kpad KOT-

.’ n
[T poMumul 2pasudf
" om 2 00 644

Beacels mpyba ROB4HA, GBHITH IPHBATH 5,7 M, 8 C IIpO-
Qussmp mpyba THBOTOJIORHOK CTOPOHBI — 6,7 M.

Tpyba da% aacunin Kam®nas RcacHBabNmast TpyGa AHua-

¢pasun MeTpoM 100 wn OBIAA CHAOMEHA MPHEM-

- O6cadwan mpybda HBIM RJAIIAHOM H 33ABHERKON Aad BRJIW-

535 YeHHSA ¥ BHIRJINYCHASA ERoAoAma. Bcea-

CHIBAOINHA (AHaMeTp 250 MX¥) H HarHe-
TAaTeNIbHBIH (JHaMeTp 300 XHM) TpyGo-
TPOBOAE! COCTOANH M3 KeJe3HHIX CBap-
HBIX TPy0 ¢ UPHBADEHHBIMA GYDPTHKAMH
Prc. 116 H HAABHRHBIMH QIAAHUAMHA, YILTOTHSIB-
INAMWCS IPH IOMOIIM RAPTOHHBIX IIpO-

MACJEHHBIX IIPORIANOK.
JJIs1 OTRAIKY BOJABI B IePBOM Apyce OBLIH YCTAHOBICHH YeTHIPE ANeKTPO-

NeHTPOGEIRENX Hacoca Syabmepa (P — P, —pue. 114, @), RamABIA TaaMeTpOM

250 MK W TIPOHSBOJHTEIBLHOCTHIO 6 M'/Mum IPH BBICOTe NTONBEMa, 20 K, IIDHBO-
AHBOIAECA B JEHCTBHE NTOCPCACTBOM DEMeHHOI0 INPHBOAR OBICTPOXOJAHBIMH
BJAEKTPOMOTOPAMA MOIIHOCTRI0 55 J. C.

3aCaCHBaHAe BO3AYXa NPOM3BOAHAOCH BAKYYMHACOCAMH CHCTEMH «DIBMO»
saBona Cummenc-Illyrkepr B Hiopenbepre (2880 006/MHH), COSJHHCHHEIMH HA
OJTHOM BaJy ¢ MoTopoM 1,5 kW,

K macocam P! — P, Obuim INpPHCOeAHHEHLI OTACNbHBIE TIPYIIBI, COCTOM-

IMue COOTBETCTBeHHO W3 32, 32, 24 B 29 KOJOALEB, IpAYEM BCACHIBAIONIHE TPy 60-
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MPOBOJLl BCEX TPYNI He OBH COCAMHEHE B 3aAMEKHYTOE KONbIO, & KaRALIN
IPOJOIKEH OTHENBbHO ¢ HEGOJLITHM IOLDLEMOM K CBOEMY HACOCY.

Ilpy noMomu ycTaHOBKH I dpyca ypOBeHb IDYHTOBOH BOJALI B CepeHHE
RoTIOBaHA (TO0YKa I) OMJI DOHMIReH RO OTMeTkH -+ 31,00, T. e. Ha IIyOHAY
s=455 M. Ilpm ecTecTBeHHOM YpOBHe IDYHTOBHIX BOX - 35,65 ¥ ypOBHE IO-
IOTIBEL ROJOALER - 24,50 BHICOTA HETMOHEMEHHONO YpoBHA H =—3554—2450 ==

= 11,05 X _
Jlas ompefleneHAa R BocmoabsyeMcd QopMyaoft (39):

R=1575-4,55}11,05 - 0,0003 = 151 4; lg R=2,17898.

W3aMepuB 1O NIAHYy PAcCTOSHHe TOUYKH 1 OT KAaRAOr0 ®3 KOJMOANeB, TO-
AyIaeM:

Igz, = 1V X%y - - Xy ==1,87967 BIHA x, = ‘]‘7_2:,:1:2. . Zyyp=T75,8.

O6me#t HeGHT BCeX KOXOMEB, €CI¥ HPUHSATH, YTO BCEO KOJOANBI IIOHAI0TY
OTHHAKOBEIE KOJIHYIECTBA BOAK, OBLI OBI:

(2H-—s)s-1,36 -k (2 - 11,06—4,55) 4,55 - 1,36 - 0,0003

- — = 0 8/cex,
¢ IgR—lgx, 2,17898 — 1,87967 L Hojoon
CrnenosaTenbao JeGBT RAMAOT0O KOJIOANA!
111
—-—-1—17“'— 0,95 ./ll@eﬁ.
OnpesiesaM UOHHMKEHHE YPOBHS B HEeHTPe KOTIOBaHA BepXHed I0JIOBEI
(Toaxa, II).

Ha monomeHHe YPOBHS TPYHTOBHIX BOX B TOUKe fl MOTYT BIHATH TOIHLKO
Te KOJOLMH, KOTOpDEHE DPACIOAOKEHBl He Jalee, 4eM Ha 151 x oT mee. Yucao
TaKU¥ KOJOJANEB, KAk IOKasaHO HA pHC. 114,64, 65 IUT., 3 HMEHHO OT N 27 HO
91 BKIOYUTEIHHO.

Boraucnende 110 #3MePeIHEM HEITOCPEXCTREHHO Ha TJAale PACCTOAHHSIM JaCT:

6
Ig ]/-‘”27%8- . Xy =1,8122.

Ecny momomaTh, YTO BCe BTH 65 KOXKOKIEB TakdKe JAOT BOAK IO
0,95 x/cer, TO 06U AeOUT HX COCTABHT:

() =0,00095 - 65=0,06175 x*/cex.
Bricora DOHHMEHHOI® YPOBHA B TOYKE [/ TOTYIATEA:

Q[ lgR—glglg(‘”m- . -9’91}]

— 2 — —
Yu H 1,36 - k
) 0,06175 - 0,36678
— 2 i —8,10.
1/122 .56 0,003 ,10

JOCTUTEYTOS TIOHAKEHHE CJeJ0BATENHHO TOIA3 COCTABHIO OBIT
s;==11,06—8,10=2,95 &,
YTO KOHEYHO OBLIO GBI HEJOCTATOYHO [As YCTaHOBIeHHS Koxofues II spyca.
IlosToMy H3 KOVIOAIEB CIeAOBAT0 OTRATHBATH BOAB GOJbINE, 9eM 10 0,95 J1/Cex.

Y1066 NOCTHTHYTH TpefyeMoro UHOHWIMKECHHS 4,55 M TaKKe H B BepXHehH
r0JI0Be, IIPUUINIOCH OBl OTKAYMBATH H3 BCEX 65 KOJOAIEB KOJHYECTBO BOJBL:

_ (2-11,05—4,55) 4,55 - 1,36 - 0,0003

= = 0,0887 #3/cex,
Yo lg 151 —1,8122 ’ /
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88,7
T. €. A3 KaXJ0ro B cpeJHeM 65’ == 1,365 sfcex. U3 BCex BMecTe 117 KOJOJX-

HeB OPHNII0Ch GH OTKATIABATH 1,365 -117==160 zfcex.

B pencrBATeABbHOCTH JeOHT ycTaHOBKM I spyca KoaeGaacsa oT 143 140
160 Jjcex.

Tar Rar A TIOHHMREHHS YDOBHA IDYHTOBEIX BOJ B Cepe/liHe KOTJIOBAHA
RaMepBl $ = 4,55 x A0CTaTOIHO OBLI0 OB JeGuTa I Apyca 111 J/Cex, To yCHIe-
HHEC¢ BOJ0OTVIHB2 OBIIO IPOM3BENeHO 32 C9eT YBeJHICHHA MNe6ATA KOJOAIEB,
OKDYJKAOI{UX I'0JOBH ILIID30B.

ITo Mepe TOro Kak [OHO BHIEMKH MJOCTAralo OTMeTK®m -+ 31,50, T. €. Ha
0,50 x BHII¢ IOHHAKCHHOI'0 YPOBHS, yCTPAaHBAJIHCH HA OTKOCAX KOTJIOBaHA KO-
somuel II apyca. Beero GplI0 yeTaHOBJIEHO 71 KONOJEI: HA JIHHHBIX CTOPOHAX
KaMeppl ILI033 Ha B3aEMHOM paccTOAHHH 11,40 M, & BOKDYT T0JOB HII03a —
Ha pacCTodaHAH 5,70 M. Takroe crylfleHde ROJOANEB BORDPYI T0J0B III03a 06H-
SICHAETCHA, BO-IEPBHIX, 06llell HeOOX0JHUMOCTLID CIyHiaTh KONQANB! H2 TOPIEBHIX
KOHIIAX BBITHHYTOrO B IaHe KOTJIOBAHA I JOCTHIRCHHUS DPABHOMEDHOI0 IIOHH-
JReHHAS YPOBHA HA BCed IINOIIAAHW, BO-BTOPHIX, HeOOX0AHMOCTHID Oollee IyGo-
KOT0 3aJ0MeHHs IOJAOLIB I'OJOB IIIN034a, ITO 0CO6EHHO OBLIJIO CYINECTBEHHO IJIs
BepXHE! TOJMOBBI, IOAOIIBY KOTOpOH mOTpe(oBAJOCH YMNIyOUTH, HA 1.55 m HHEE
IOJOUIBH KaMepbl. B HE/KHeH ToqoBe YCIOBHS ORA3BAJHCH 3HAYUTEJHHO 6oIee
OJAArONPHATHRIMH, 4YeM B BepXIel, Tak Kak KaHaJd HA YJacTKe, COIPHKACAD-
ueMcsl ¢ HURHEed T0J0BOH, OLLI OTPHIT ellle paHee H IPOJOIEHTENbHOE BpeMd
[IOIePRHBAJICS B OCYUIEHHOM COCTOAHHMH, B TO BpeMdA KaK CO CTOPDOHBI BepXHeH
rOJIOBHI K OTPHIBEE KaHAJa ellle He NMPUCTyIAJNH. 3JeCh IDyHTOBas BOJa HMeJa
y®e caMa 1m0 cefe OoJiee BBICOKMI YpPOBeHb, 4 TaKEe CHIbHe¢ JYyBCTBOBAJICH
IPATOK BOAH H3 P. JIMIOEL

IHosTOMy B TO BpeMs Kak B HHUJKHEH TI0J0Be IOHHSKCHHE MOrA0 OHTH J0-
CTATHYTO OpPW IOMOIIM TOJHKO CIYIeHHS XKOJOANER H YCTAHOBEH J003BOTHOTO
gacoca Py, B BepxHell TOM0Be IOTPeOOBAJNACh YCTAHOBEA JOIOMHHTEIHLHOTO

I apyca, samoxenHoro Ha 2 w riIyGske ycrheB Konoiues Il apyeca m cocros-
mero 3 11 KOJOAUEB, obcayskaBaeMBIX 0COObIM HacocoM (Py. ). CHagzana sme
6EIE TIPpeAyCMOTDEeHB LIS OTKATRHE BOAH H3 RKoJaoiueB II apyca (71 mr.) xsa Ha-
coca: Py— g 36 RoJgoANeB B Py, — AJad 35 KOJOINES.

Ilocae mycka B Helctsue HacocoB II apyca mepBHIil Apyc GHLI BHIKJIOYEH,
TaK 9T0 JJIA A3JbHeHIIero IMOHUKeHUA YPOBHSA (0 OTMETEH -+ 28,50 x B KOTIO-
BaHAX r'0JOB NLI03a) CAYRAI TOABKO Il Apyc KOI0UeB.

IlpomsseneM pacger Il apyca.

Iomompnt rodomuer Il Apyca 6RIM pacHOJOREHH HA OTMeTEe -+ 21,50,
caeJoBaTeapno g I1 apyca:

H,—=35,55— 21,50 == 14,05 *X.
pemen peficTBEA ompedeamM 1o Hopmyne (39):
R=575-17,06)/14,05 - 05,0003 = 260 ..

Hasa ompelenenms ROJIHYeCTBA BOAH, KOTOpOe TpebyeTcAd OTKAYHBATH
B e¢[MHUIY BPeMeHH U3 BCeX KOJ0AUEB JJd IOHW/REHUA YPOBHA B IeHTpE TH-
MeCTH IJIomatd ycTaHOBEH Il Apyca (Touka I), crellyer IPUHATH BO BHHMAHHE,
q10 p. JIumma HAXOMHTCS HA pPACCTOSHEH 4= 100 x OT OCH ILI3A.

R
Tag xag 100 <——2——, TO CIeJyeT IIPHMeHHTHL ypaBHeHHe (55):

wk

oy = O [m 2 — 10 (2,3, . ., ]
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VLA
Q— (2H,—s)s-1,36 - %

H

1g 2a —%lg (2,29 . . 2,)

The a =100 %, 1g2a =2,30103 H -7—11-1g (5. . .2,y =1,82798.

Ha momosenwe YypoBHA B To4Ke I ORA3KIBAKT BIHSHHE BCe KOJOIIHI
II apyca, Tak Kak Bce OHM HAXOAATCA B IIpellelax Kpyra pamayca R =
=200 x=2a. IIpousBeds Bce IOJCTAHOBKH B YDaBHEHUU NIA i), MONTYIHUM:

0— (2 -14,05—17,05)7,05 - 1,36 - 0,0003
T 2,301083 — 1,82793

CiemoBaTe bHO JEOHT KAMKJOr0o KOJOANA COCTABHJI ObI:

128
= ——— = 1,8 ujcex,
1 1,8 af
Onpenenny, Rak w JIa 1 spyca, IIOHW!KeHHe YPOBHSI B TO4UKe I/ BepxHel
Toa10BH. IIpoBels ayry pazuaycoM 200 x (pHc. 114, @), MB BHEJHM, YTO HA TOYKY I/
OKa3BIBaT BIUAHKe 49 ROIOANEB — N 22—70, a oOCTaJdbHble 22 KOJOINA
He BJIHAT:

==0,128 M3 [cex=128 x/cex.

18Y/ % ogag -  ~&ao == 1,75526.

Ecmu raseAnit w8 BTHAX 49 ROJOANEB JaeT Tarkme 1,8 J2/e¢ex, To o6l HX
JebuT COCTABHT:
—1,8 - 49=10,088 x*/cex.

Bricora momHREHHOTO YPOBHA B TOURe ] MOXyIHTCS:

1
Q [lgR*_'Ig 1 (wapag « - o To0) ]

Y= e 1,36 - % =
0,088 (2,30103 — 1,75526)
— 2__ » ¥ > —
]/ 14,05 1,36 - 0,0008 O x

CrenoBaTesbHO  JOCTHTHYTOE IOHH:KeHMe B ToIRe [l Oymer: s, ==
= 14,06 —9=25,05 M, YT0 COBEePIMCHHO HEZOCTATOYHO, TaK KaAK TpedyeTrcs
S —17,00 X, |

ITosTOMy w3 KaRIJOr0 ROJOANA CIEJ0BaJO OTKAYMBATH BOJAK (OJbIIE, TeM
1,8 Jjcex.

YroOE II0HA3HUTH YPOBEHb BOJAHN B ToUke Il OT- mepROHAYAJILHOTO YPOBHA
na 7,056 M, CaeloBAJO H3 BCex 49 KOIOJUEE BMeECTe OTKAYHBATE:

0 — (2 - 14,05 — 7,05) 7,05 - 1,36 - 0,0008
o 2,30103 — 1,15526

T. €. H3 KaXA0r0 B CPCIHEM!:

=0,115 #5/cex,

115
= —_‘Ié-— == 2,4H Jl/GB%'.

W3 Beex 71 ®OJI0AmA CJEAOBAJI0 OTKAYHMBATL: ()=—245 - 71 =167 a/cex
Ha camom gene, us wromoAmes 1l Apyca oTKaYEBAJIOCH (MO OMHCAHAO) OT
160 o 170 Jsjoex.
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OrMerra nHa xonodmes Il apyca -+ 21,50. YpoBeHb BOJABI B IEHTpPEe Bepx-
Helt TOJIOBHl IIOHHIREH J0 OTMeTKH -+ 28,50. JlomycTEM, 9T0 ypoBeHb BOJHI He-
IIOCPEZICTBEHHO Y HapYKHO¥ TNOBEDPXHOCTH ORDYRAWNMMAX BePXHIOK TIOJ0BY KO-
J0oAueB TOHH3HICA INIyOme Ha 1 M, 9eM B IIEHTpe TONOBE, T. €. JO0 OTMETKHA
27,50 u (Bomymeno ¢ samacom). Torpa:

Yo—27,60—21,50=—=6 M.
OnpenennM INPOE3BOAMTENHHOCTh KOJOALA IO (opMyie SHXAPHTA:

Vi V 0, _
E==dyy, 15 = 8,14-0,16-6 - —%: 0,0032 w8[cex = 8,2 afcex.

Mu! BHIETH BBIlle, 9YTO CpelHHN eGHT KAMRIOTO KOJOAUa — = 2,45 Jfcex,

TaxuM 00pa3oM OKpPYRaOI(He TOJOBBl HLII033 KOJOAUL MOXHO HATPYSHTH
CBepX cpefHero Jie0HTa eme Ha 30%, 9TO, MOBHAHEMOMY, H NIPHUILIOCH Cle.JaTh
B JNe¥CTBUTEJPHOCTH, HO 3aTO CHH3MTH JeOUT KaRAOT0 KOIOJAIE B CepelHHE
JJIHHHBIX CTOPOH KOTJIOBAHA KaMeDhl 1033 [0 1,8 a/cex.

Besa pa6ora 110 NOHHIREHHA NPOTeKAa, B TaKOM TIOPAMNKE.

g e e
Fa S T Mo e

Prnc. 116

Ilocne Toro kKak HaxofALHHCA Ra a0CONIOTHOH OTMeTEKe -+ 35,50 YPOBEHB
IPYHTOBEIX BOJ, GBI HOHM!KEH IPH IIOMOINA OTKPHITOTO BOJOOTIHMBA 1O OTMETKH
+ 33,60 ¥, 7 ABapa 1925 r. GblJIO IPHCTYILNIEHO K OYpPOBHIM pab0oTaM sl KO-
gonues I apyca. BypoBele paGoThl NMPOM3BONHJIMCH JIPH IOMOIIM BOCbBMH Gypo-
BEIX KOMILTEKTOB.

K 28 ¢eBpans, 1. e. B TeqeHme 45 AHeH, GBIJI0 YCTAHOBJIEHO 114 KOJOAIEB,
CJIEI0BATEIPHO HA YCTAHOBKY KamJ0r0 ROJOAMA NOTPe0OBAJOCH B CPEAHEM TPE
AHs, HIH ycnexX GypeHHS — OKOa0 3,5 m B pabounit JieHb.

8 MapTa yCTaHOBKA OBlJa NyNIeHA B X0J, H AaJbHelIAe 3eMJAHBIE pa-
60THl IIPOMBBOJIBIHCEH IIO[ ee 3aMMTOH. B 3To#t cTanmu paGoTHl IIOKA3aHBl Ha
pEC. 1186. '

Bypenze KononueB He TIPeACTABHIO HAKAKHX 3aTPyAHEHAN W GBHlrO IPOH3-
BeJieH0 Ge3 Cephe3HbIX IPelATCTBRH, HO BBITACKHBaHHe OOCAAHBIX TPYO OKa3a-
JIOCh BEChbMa B3aTPYAHHTEJBbHBIM, TaK KaK B HEKOTOPHIX CKBARWHAX OHH OBLIR
TaK CHJIBHO 3aRATHl CHADYRH TIPDYHTOM, 9TO EX HeJb3d OHIJIO BHITAIIUTHL OYeHb
CHIBHEIMHA Jjebeikamy. llpmxoiunoch B TAKMX cJaydYadaX y caMoii Hapy®-
HOMt TIOBEPXHOCTH Tpy0 OYpHTH CKBaJRHHBl MAJOr0 AWaMeTpa, OCIalisaBOlHe Ia-
BIeHMe IPDYHTa Ha of6cafHBle TPYyOLI, NOCJke 9Yero BHITANUTL NoclhelHre OBLIO
CPaBHHTEJIbHO Jerko. Jlna Gypenusi ymoTpeGisiuCh JReJOHKH TUAMETPOM 250 MM
¢ IOpINHEBHIM KJIAOAHOM (TAaK HA3BIBAEMBIH MeCOYHBIH Hacoc).
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HcTodHEKE 5HepruH. OCHOBHBIM MCTOYJHHKOM OSHEDPIHH CIYRHIG
CIelHAJbHAS BIEKTPOCTAHIEA ¢ IByMs JBUraTesamm Juzeas B 100 m 150 4. C.
B xadecTBe peaepBa CIYEHUIO NPHCOAUHEHHEe K IPOXOAAmMEH HemoNaJeKy SJeK-
TPOMATHCTPAIY, M HA MeCTe IIOCTPOMKEM OBIIH YCTaHOBJIEHB! TPAaHCEHODPMATOPE
ILJIsT NOHUREHHA HAIPAKeHHA ¢ 10 000 1o 380/220 V.

Ha6awanersud. OrxadmBaeMoe KOJHYECTBO BOJHl PeIHCTPHPOBAJIOCH
CaMONHIIYIMAEM OpROOPOM, YCTAHOBJIEHHBIM Ha BOJOCIHBeE.

Jlng HAOMIOACHUS 38 MOHHMAIOL[UM JeHCTBEEM YCTAHOBKH IO YeTHIpeM TIO-
nepedHUKaM OBIIM YCTAHOBIEHbl B CKBa¥HHAX JHAMCTPOM 120 MM HaOI0MA-
TeJbHBIe KOJOMNIBI, COCTOAIIHE
M3 XeJe3HbIX TPYO C IneJeBHI-
HBIMA OTBEDCTHAMH H CHab-
REHHble CETKON.

Kosduanmenr I O-
JTEe3HOI0 AeNCTBHSHA yCIa-
HOBKH KoJebaacsa oT 21,5 mo
43%. IlpaBpa, BBUAY TOr0 4TO
HACOCHI He ObIIA CHAa(OXeHB! Ba-
KyyMMeTpaMn ¥ MaHOMETpaMu,
BBICOTY IOXbeMa .NPHOLIOCH
OIIpeieIATh OT YPOBHS BOILI B
KOJ0AUax M0 YpPOBHA Ha BOJO-
CJIMBe, UTO HE SBIAETCS NIPaBIJIb-
HBIM, TaX K4K ypPOBE€Hb BOIBI B
KOJOMIAX CHJIBHO Koaebsercs.

Ecau cYmTaTh 33 BBICO-
TY TIIOAbEMa, PAa3HOCTh MERIY Pre. 117
YPOBHEM BOJK Ha BOJOCJHNBE
(4 43,00) ¥ HOHHKEeHBHBHIM YpoBHeM BOABI B KOJOZUAX (B cpenneM - 28,00),
TO DDA CpeJHeM mOoTpebiieHuHu 3JeKTposHeprum 0,132 kWh ma 1 M® Bogel cpel-
HUH KO3(HIHEHT II0Je3HOTO JeHCTBUA YJCTAHOBKH 33 BCe BpeMa ee JeHCTBHSA
N0JIy9aeTcH:

_ 1000 - 15
1= 75.0,132 - 3600 - 1,36

Xo0Ts BTOT KOS(DHUITHEHT II0JEe3HOTO AEHCTBHSI H ABIAETCA HH3KHM, HO H3JO
HMETb B BHJIY HeoOXOJHMOCTh 0e3yCJOBHOY HAJIeMHOCTH AedCTBYSA BBHJY BaM-
HOCTH COOPYMREHNS H 0CcO0eHHOCTeY 0OCTaHOBKH (6JM30CTh p. JIMIIIEI ¢ pe3kuM
KoJieGaHHeM YDOBHA B CBA3M C YacCTBIMH JHBHAMH). BciaeACTBHe 3TOro HACOCH
JOKHB! OBHJIM OBITH GONee MONIHBIMH, YeM TpeG0BAJIOCh MJS CPEIHErO 33 DBCC
BpeMd KOJHYeCTBa OTKAYHBAEMOH BOIBI.

Pas6opka ycTaHOBKH IOpoM3BoJuIach IjaHoMepHO. IlpessZAe Bcero
mocie GeTOHEDOBAHHES DONYIIKH BePXHelt TOJOBH! OBLI DasofpaH III sapye, 3a-
teM II ® nmakomerny I spyc. BriTackmBanme QUIBTPAIMOHHBIX KOJOMUEB CO-
BeplIanoch 6e3 3aJepmeK.

Ora3zaqoch, 9T0 HEKOTOpHIE q)HJII)TpaIIHOHHBIe TPYOB! OBIIH CHIBHO 3a0HUTLI
FHIPATOM OKHCH $KejJe3a, B TO BpeMS KaX Ha JIpYrux Oblnm OOHAapysKeH elBa, 3a-
MeTHBIY OCaI0K (pHC. 117), 970 OOBACHAETCH IJABHBIM 00pa30M pPasjUIHLIM CO-
CTaBOM TPYHTOBBIX BOJ B Da3JHYIHEIX IYHKTAX YCTAHOBKH.

==0,31.

2. Ilonrmeane YPOBHA TPYATOBHX BOJ Ha 3aBoje MM. J[sepmEuECEOrO
B I. Kamencrom

B 1929—1930 rr. crtpoitobreirHeHmeM WHIYCTpo# B GojabmIoM MacluTabe
6Bl;10 TPAMEHEHO WCKYCCTBEHHOS IOHMMKEeHHME YPOBHA TDYHTOBBIX BOA HPH I0-
CTPOiiKe IIOA3eMHBIX OYHKEPOB KOKCOBOH YCTaHQBKU METRJNYDPLAIeCKOro 3aBOAA
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uM. JIzepsmmHCROTO B I. HaMemcrom. IloasemMnble OYHREpH HAJIERAI0 II0-
CTPOWTH B DACCTOAHUH OKoJ0 200 x oT Oepera Jlmempa. OrMmeTKa ToBepx-
"HOCTH 3eMJIH Ha MeCTe IOCTPOHKM BO BpeMsd PpaltoT Obia -+ 54,00 —- 55,00 Haj
yposHeM UepHOr0 MOpA M IIOCJe OROHTAHRS COODYSReHHS NOJM|HA OBLIa OLITH
NOBBIIIeHa pedyNUpOBaHEHEeM 10 + 60,50 XM,

YDPOoBeHb TIDYHTOBHIX BOJ IIpH MeKeHHeM YpoBHe B JIHempe JepsmaJcd
Ha OTMeTKe -+ 50,00 —-51,00. Bo BpeMsa BeceHHETO HOJOBOOLS YPOBEHbH BONBI
B JlHempe mofHuMaeTcA A0 -+ 54 —+55,00 ¢ OAHOBPEMEHHHIM IIOXHEMOM TPYHTO-
BbiX BOZ. OCHOBaH¥Me TIOJ3eMHBIX GYHKEPOB IOJRHO OHJO GHITH 3aJOREHO HA
-OTMeTKe -+ 43,567, T. e. Ha 7,43 M HEKe HODMAJILHOI'O TOPDH30HTA I'PYHTOBBIX BOJ,

'pyaET oOT caMOi TIIOBeDXHOCTH 3¢MI¥ MO0 YPOBHA TIDPYHTOBHX BOJ
{(-+ 51,00) — MeJEHH IIeCOK C NPOCHAOMKAME MNa H MECTAMH — MNIMHBI, 4 HHKE
YPOBHSA IPYHTOBHX BOJ, MPUOTU3UTCABIO A0 OTMETEKH - 40,00 — YHCTHIH cpejaHe-
BEPHUCTHII TIECOK C npeoﬁﬂa,aaiomm aepHOM 0,256—0,5 MM,

IIpy TagMX YCIOBHAX IPOXONKE KOTIOBAHZ I HON3EMHBIX OYHEEpPOB
moTpe60BaioCh OPHMEHeHHE OrpaRIAIHEX KOTIOBAH [IOYHTOBHX KeJe3HBIX
‘CTEHOK H TaKOM OpraHusanu¥ BOJOOTIHBA, ROTOPAA He AOUYCRAJa 65 BHIIH-
Padud JHA KOTVIOBAHA W BHICACHIBAHUS IPYHTA H3-I0J[ COCENHHX YiKe IOCTPOCH-
'HHX COODYIREHHN — KOKCOCOPTEPOBRH M YIIeCOPTHDOBEH.

OTKRDHITHI BOMOOTIHB CO JHa KOTJOBaHA GO3JAaBAJ OIACHOCTL TAKHX SABJIE-
HEW M 3aTPYJHSJI IIPOH3BO/JCTBO 3¢MIAHBIX paG0oT B HACHIIEHHBIX BOJOW IIEC-
EKax. IloaToMy OB IIPHMEHEH CIOCO6 MCRYCCTBEHHOIO IIOHHMKECHYMS YPOBHSA
IPYHTOBLIX BOJ,.

Bea ycranHOBKa JOMMHA OBlNa IO MEPBOHATAJHHOMY HPEJIOJIOREHHI0 CO-
CTOATHL U3 JBYX APYCOB TPYOGUATHIX ROJOANEB IMYOHHOH 10 M: I Apyc ¢ OoTMeT-
KO# yCThbeB KOJeLnes -+ 50,00 ¢ 3alaTell NOHU3HTL YPOBEHDH TPYHTOBLIX BOJ 0
OTMeTRKY - 46,00 m Il apyc ¢ orMeTroir ycTheB KOJOAUEB -+ 46,256 ¢ 3aMadeif
JOHU3HTh ypOBeHb I'PYHTOBHIX BOX 0 OTMETRH I 43,25 M.

Jlo ormerkH '+ 50,00 ypOBeHb IPYHTOBEIX BOJX IIPEAIOJIATAJIOCE IpedBAPH-
TEJbHO IIOHH3HTH IIPH IOMOIOY OTKPHITOTO BOJOOTIMBA, TAK KK IIPH 3TOM
YTPO36l BEIMBIBAHHS TDYHT2 H3-II0J] COCEHHUX COODysReHH# He OBILIO.

Ha caMoM gesie 5TOr0 He OKA3aJ0CH BOSMOSKHLIM CJe]aTh, TAK KAk KOTJIO-
BaH OYHEepoB OBII 3aToilieH pedyiepaMu, palGoTaBIIAMY HA, IOTHeMe IOBEpX-
HOCTH COCeJHUX YJacTKOB Iomafxd. llosromy QarTHIecEH YCTbs KOJZOALEB
I Apyca HpuUmLIOCH PACIOIOMKRHTL HA OTMeTKe -+ 53,00, H ypOBeHb TDYHTOBEIX
BOJ TIp¥ IOMOLTH 3TOr0 Apyca yJaJOChH NMOHH3UTH TOJBKO JO OTMETKH - 49,50 -
-50,00.

Komoane: II sapyca yaoamoce yCTAHOBHTH TONBRO ¢ OTMETRH - 50,00 H 1I0-
HUBATH YpOBeHb I'DYHTOBHIX BOZ N0 OTMeTEW -~ 47,00. /g HOHUMKREHHS YPOBHA
0 OTMETKH '+ 43,00 mpAIIOch ycTaHOBUTH KonoAunsl Il sapyca.

Ha mromanw korimoBaHa 53,5 - 25,2=—1350 M?® @epPBOHAYAJHLHO OBLIO
YCTaHOBICHO 35 KOJoAmeB I dApyca 55 kogofuies 11 sapyca, Bcero 90 nr.
B 1eitcTBUTEILHOCTH BIOCHEJCTBHHR IPHILIOCH JOIONHUTENBHO YCTAHOBHTH KO-
Jomel I apyca.

Pacnomomenne rojofnes 1 n Il apycos B miade mpeAcTaBaeHo Ha pHC, 118.

bypeune crBamHH ¢ 06CaJHBIME Tpy6aMu 250 MM OBLIO HAdaTo TpeMdA OY-
poBriME mapruamd 26/II1 1929 r. w saxomdeHo 29/IV 1929 r. ¢ ycraHOBEKOM
roxoanes. Beero 6u1m0 mpoOypeHO 1240 no2. #. Komoanbl GBUIH yCTDOEHB! Cle-
IYyIOOIEM 00pas3oM.

O6mada gImHA KOJIOANA 10 M, QEILTPYDIAA TACTh AJIUHOD 4 M, JTHAMETD
Koxoana 150 Mmi. PmrIbTpynOmAad 49acTh COCTOMT H3 fReJIe3HOH TpyOH ¢ pacTo-
JeHHBIMH INEJAeBHIHBIMA BEPTHEAJNHLHBIME OTBEPCTHAMH 40 X 3 MM 10 70 mT.
B pANy, & Bcero Ha OAWMH (PUILTP — OK0J0 1800 orsepcTHil. OBepxy AnIpyatasd
Tpy6a O0OMOTQHA CHAPAJIHLHO MEXHOH IIPOBONOKOH TOMIIHHOL 3 MM, IPHIASHHON
K CTeHRaM TpYyObl. IloBepX IPOBOJNOKH HATAHYTA H IPHIAAH, MeJHAS CETRA.
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Bruzy QmIpTpoBas TPy6a SarpHITa JepeBAHHOM mpoGroH. HacraBHad Tpyba
IJIMHOIO 6 M $ReJe3Has TOro sRe AHMaMerpa 150 MAM.
Tlocjle yCTaHOBEM KOIOAUa B CKBAKRHHY O0CAJHbIC TPYOB! BHITACKHEBAJIHCH
Ge3 TPeABAPATENBHON 3ACHITKH KOAbNEBOIC IIPOCTPAHCTBA QHABTPYIONIAM Ma-
TePHAJIOM. )
A. Hian pacnoroxenus xorooues I Apyca

Aunus wnyima

e a1 e i : -
! A 6 7- 8 g 10 1 12 13 . i 15
- g - —tp P . o B -
| | 5¢ 35 4 $16
I 41,70 g
g | 4 uy 17 &
2. 2
=] | 3
3. o 3 o 33 fis g!
§| w - x
z: o =
:3 .
r{! 2¢ 32¢ - ng
{ 't —e - ->-— - - It : - et 20
! 3 29 8 27 26 25 24 23 22 *.
Ji | — 5_3,1.17
AuruA wnysma T T
b. MNnran pacnoaoxceruss xonodues Il Apyca.
Munun wnynima
1 8 9 101 12 13 14 15 16 17 18 19 20 21 22 223 24 25 i
! 7 55 26 _ i
%’I ¢ §!
69 54 _ 27
EY ~ 4,70 v ——— - g,l
3 g O i $53 128 5|
= 54 .
3 S 452 29 3
:jl © x.
L 3 3'
| 51 3 <!
2 - ) I
! 1 50 3t .
( 49 48 47 46 45 A4 43 42 A1 40 39 38 37 36 35 34 33 32 l
L[‘_y 653,47 -
|

- — - . —— — . A

JluRus wnynma

Pre. 118

B xoaxoamsl GBpLTH ONYOIeHH BeachBalIHe TPYOH JTHAMETPOM 75 MM
¢ BCACHIBADIINM KJIAOAHOM. HHEHWA KOHeNl BCACHIBaiOUIeH TPYOBI He AOXOTHNI
Ha 0,5 & 10 AHA ROJOANA. BepXmuil KOHeN BCACHBALIIHEX TPY6 IPHCOEAHHAICH
IpH IOMOIIM TPOWHWKA € 3aABHIRKON «JIyJAdo» X KOJLIEBOMY BCACHIBAIIIEMY
Tpy6OnpPOBOLy. llocaefHHEI TPH TIOMOIIM 33iBHREK «JIyAs0» OB pasieleH Ha
DAL YyJACTEOB ¢ TIPHCOSAWMHEHHBLIMA K HOCICAHUM IATHIO BCACHBAMUMH TPY-
GaMA (OT IIATH KOJOLNEB).
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K ramnoMy TakoMy yYacTRKy TPyOompoBoia GBI IPHCOEJHHEH NEHTPOGEH-
HHH HACOC 125 MM C 9JIEKTPOMOTODOM Ha OAHOM BaJy.

Beero 6110 7 macocoB Jad 1 apyca, gasa II sipyca mo mpoekTy 11, a dax-
THIEeCKH 8 HACOCOB.

IlomroCTE® Bce Hacockl He paforaiaH. B paGore OXEOBpeMEHHO OBLIO HE
00jJec 8 IOT., OCTAJIbHBEIE OKA3LIBAJUCH PEe3epBHEIMH.

Pa6ora moHusuTenbHOM ycTamoBKH Havadach 1/VII 1929 r. H OKOHUHJIACH
7/11 1930 r., KOPAa OBIIH CHATH TOCHEXHHE HACOCH.

Ilox samuTO¥ IIOEHEMREHHs] YpPOBHA TPYHTOBHIX BOJX OBLIH IIDOH3BEHEHEI
crefyomme padote: ¢ 13/VII mo 15/IX orpeiBEa KOTIOB2HS BpPYIHYI®
¢ TOXBEMOM IDYHTA JePeBAHHLIMH KpaHaMH JleppHka, Bcero 11000 m* (B cped-
HeM B JIeHb 173 M%), GeTOHHDOBaHUEe ReNe300eTOHHON IAHTH HACYX0, RJIAJKA
CTEH ¥ IITYKATYPRKa A0 OTMETKH -+ 54,00 .

Ilo Mepe BHIUOJHEHHS INITYEATYPKH H cleXylOmed 3a Hell 3acHIIKH 3eMJIA
38 CTCHAMH COODYIREHHS IOCTEIlEHHO W3BJCRAIACH KOAOINLI, TPyOCHPOBOIBI H
Hacochl; 11/11, Korga OHIa 33KOHYEHA IITYRATYPRA H 33CHIKA T'DYHTA, OBRLIE
CHATH IIOCHEAHHE KOJOMIIIBI. )

On®caHHas YCTAHOBKA IIOHHMKEHHS YpDOBHSA TPYHTOBHIX BoJ OHLIa, IIOJ-
HOCTBI0 DasMellleHa B CAMOM KOTJIOBaHE, OrpamRJcHHOM IIUYHTOBHIME Reje3-
HEIMH CTCHKaMH, 3a0HTHIMH Ha 3,43 X INI[y0ke OCHOBAHHA OYyHKEDOB.

HaJymawe mesesHoro INIMYyHTA, OTCYTCTBHE NAHHEIX O COCTOSHHH IOCTEN-~
Hel'0, 8 TaKEe HCXOJHBIX [aHHBIX O <CBOUCTBAX TIPYHTA He /30T BO3MOMK-~
HOCTH ILPOM3BECTH pacdeT OCYNIECTBJAECHHON YCTAHOBEH, YTOOH OHEHHTh TeJe-
coO00pa3HOCTh M BKOHOMHYHOCTH TOrO PACIONOREHUd, KOJIHIECTBA H PasMepoB
KOJIOAUeB H HACOCOB, KOTOphle HMeJH MeCTO HA ONHCAHHOHM pabore, a TaRKe
IOIIYHTOBOTO Orpaskienusd. 34 BCe BpeMd pAaGOTEl YCTAHOBKE MOHHACHHST
(221 nedpb) paboTaJi0 OJHOBPEMEHHO MHUHHUMYM INeCThb HACOCOB € OOIIEM JeOH-
TOM B cpeiHeM 60 J&/cex, OHLIO OTKAYEHO BCEro BOJAN 0,06 - 86 400 . 221 —
= 1145664 M. Ilpm oOnheMe IpyHTZ B ILIOTHOM Tede 53,5252 -11=
=132 800 X’ W HODHCTOCTH P=0,35 0OLeM BOAW BEYTPH KOTJOBaHA COCTa-
Bua Obl 132 800 - 0,35 =46 500 M.

Taxmm oGpasoM, 8a BpeMs DaGOTEl yCTAHOBKH OHIO OTKATEHO 1145664

46 500

=25 00BeMOB BOJH, IOMemanIIe#ca B Ipexesiax KOTIOBAHA.

OJT0 YKA3bIBaeT OTIYACTH HA BOMOIPOHHNZEMOCTH IINYHTA, OTIACTH HA Ha-
JAYHEEe TPETOK2 BOJBl €O JHA KOTAOBAHA, IDH KOTODOM HEBOSMOMEHO OBLIO 000H-
THCh 0e3 OTKAYKHE BOIBI, IPHTERABIIEH B ROTJIOBAH M3BHE, & CJEL0BATCIBHO
MOIIa OBITh H ONACHOCTh BBIHOCA TDYHTa BHYTDH KOTIOBaHA H3-II0J COCENHHX
coopy®ernit. TaxmM o00pasoM pOJNH HCKYCCTBEHHONO IIOHMMCHHS YPOBHA IPYH-
TOBBIX BOJ OK43aJaCh HACTOJbKO GOABUION, UTO (Ge3 Hero TPYMHO, 3 MOMeT OHITH
A HeBO3MOMKHO, Obiio 6K o6oiiTHCE. ClelyeT 3aMeTHTb, 9YT0 HDH IPOSKTHPOBAHHW
UnnycrpoeM olHCAaHHOH YCTAHOBKH HCKYCCTBEHHOrO HOHHMEEHWA ORI IIPOH3Be-
JleH pacdeT B LPeNIOIOZKeHAH OTCYTCTBHA INNYHTOBBIX CTEHOK IIpH K=
— 0,00075 M/Cex.

Ilo sToMy pacuery GHLH OIpeAeNeHki:

Jle6uT 1 apyca— 122,0 &/cex.
» Il » —236,0 »

Ecam cpefgsuii ne6UT BCell YCTAHOBKH IPH JOCTHTHYTHOM IIOJHOH INIyOHHE
KOT/IOBaHA COCTABIAN 60 JAfcex’, TO BTO SICHO IOKA3HIBAET IPCYBelHdeHHWe Dac-
geTHOro Je0ATa IIPOTHB JAeHCTBHTEILHOTIO.

1 Hax. C. M. Hatman, MaTeprann MCCHelOBaHEA Pny6nﬂ-ﬁoro BOXOOTAHBA, DBoAIE~
rews 2-ro pafioma Haxaycrpos ,Ha sumufi mabenn®, Ne 5—6, cTp. 175, 1932 1.
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Ecmm pmomycTHETh, 49TO AeHcTBHTENbHO K = 0,00075, T0 mo QopMyle 3H-
k
XapATa JJd OIpe/lelieHEs NPOH3BOJHTEIHLHOCTH Roaxo,u;ua(E = “doyol_l/'g') ODHE Yo,
paBEOM 4 ¢ (mmHA QUIBTPA), moaydIaM K =345 x/cex. Ilpm cpedmeM olmeM
Jebute I apyca 60 &/Cex HONEHO OBIIO OB GHITH:
n, =— 60 = 17 ROJIO/I16B
I™ 8,45 FIOB.
IprE o6meit nauHe TuHAN KOAOAIEB 2 - (42'4 18) 4 18 ==138 x KOIOALHI
JOJEHE! OblIH OBITH yCTAHOBJAEHH! Ha 8 M ADYr OT ApPYTA.
B Je#CTBHTENHLHOCTH KOJORNH OblIA pPACHONOMEHEl HA B3aWMHOM  pac-
CTOABHY B cpefHeM 4 M. CreZloBaTeNbHO SHCIO KOJOANEB ¥ HacocoB B [ apy
GBLIO TIPeyBeJHICHO B (B3 pasa. :

Haa 11 apyea nprm @, =90 afcex (OpH 8 HAHOCAX) CJIEXOBAJOOH HMETH

70 _ 2(42418)4-18

345 == 26 ROJOJ1eB HA B3aHMHOM DACCTOSHHH Ay = =b,4 M,
»

26

Ha camMoM pene 6bio 55 IOT. HA B3AWMHOM pACCTOSHAR B cpefmeM 2.5 X,
T. . YHCIO KOJNOAUEB ¥ HacocoB II sApyca OHIO Taxme NPEyBeJHICHO B 152
pasa.

Taxoe npeyBedEYeHHe YHCHS KOJOMIEB H HACOCOB MOMXHO OODBACHHTL CJle-
AyOIUME TPHIAHAMA:

1. CTpOMTEIBCTBO He HMEJIO0 BpeMeHH JJs YyCTPO#CTBA OUBTHOH ycra-
HOBEH IOHHREHUSA, DA TOMOHIE ROTOPOR npeRae BCerd MORHQ BRLIC OB OIpe-
JeduTh KoapunuenT BolXompomuuaemoct® k. llosroMy Hmuero He 0cTaBAJOCH,
Rak IPUHATD IS OCTOPORHOCTH HaHOQAbIee W3 BCeX 3HAYeHHM K, KOTOpbIie
MOSEHO OBIJIO IOJCIATATH TONBLKO 10 COMHHMTENbHBIM SMIHDAYCCREM (opMyaaM
BaBHCHMOCTH Kk OT MeXaHHIeCKOT0 COCTaBa.

2. BimsaEAe MIOyHTa, COCTOSHHe KOTOPOT0 HEH3BECTHO, TPYAHO Teope-
PETHIECEH YJacTh, a IIOTOMY AJA OCTODOMHOCTH G 330aCOM OBJIO IIPHHSATO
KaK OH OTCYTCTBHE MHIIYyHTa. 9T0 OBUI0O NPABAALHOS pelleRwe: 3amac OHlI
HEOOXOZMM Ha CJydYall 3aJ¥BaHHSA KOTJIOBaHA TIOBEDXHOCTHHMH BOJAMH IDH
HEIOJHOH IIOTEOCTH MIINYHTa H IIPH HCH30MHOCTH IIPHTOEA BOAHI €O JIHA
KOTJOBaHA.

3. IIpennonaranocs, 9o 1 # I Apycw GyAyT pacmonomennl Ha (ojee
HABKEX OTMETEAX, 'IeM  TPENIIOCH YCTRAHORHTh HX B ACHCTRHTEIBHOCTHE O6Jar0-
Japd BaTOIJICKHD KOTIOBaHA BOAON H3 pedpyAepoB, IT0 IPOSKTHPOBIIHKAME HE
MOTJI0 OBITH Y9ITEHO.

IIpomsBelieM ODHEHTHPOBOUHHEIM pacYeT YCTOHOBKH, He ~IPHHHMAS BO BHH-

MaHHe moyHaTa. OnpefermM k 1o ¢gopmyne XaseHa (OPDHEHTHDOBOTHO) k=
= 0,1 4% d, (110 MeXaBEHYECKOMY AaHAJNHI3Y) ~ 0,150 mm; k=0,000225 .wxfcex;

s5==4,75 m; B=5756-4,75 |V 11,85 - 0,000225 = 140 4:

F 42-18
-»
9— 1,36 - 0,000225 - (2 - 11,35 —4,75)4,75 _ 1,36 - 0,000226 - 17,95 - 4,75
o g 140 —1g 24 0,766 I
= 0,034 #3/cex.

IIpor3BOAHTENPHOCTE KOJOALS II0 SHXADATY:

E=1Td0y0£]£-=3,14 L0,15 - 4 ¥ 0:000225

T 15 = 1,9 zfcex.
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34
Yrucao ROJONIEB n“_i_?.)—__ls' PacmomomuyM RKOJIOAUN IOX0GHO TOMY,

Kak OHM OHJIH B HeHCTBHTCABHOCTH pAacIOJOMReHH, T. e. 6oJblag YacCTb OO
KOHTYDY KOTJIOBAHA W OIWH IOTEPpEeYHBLIH pAJX 10 TPABEPCHOMY HAIIPABIECHHI.

IloBepra noEMMKeEHA B HAHOOJee HEBHITOAHBIX TOYKAX IIOKA3aJa, ITO
PA3HUNA IO CPABHEHHK C IOHHMEHHEeM B I[eHTPe CTOJIb He3HaYUTEeJHhHA, YTO
Iepepacipe/iefieHHd KOJ0JeB He TpeGyercsd. Te sme mOJcYeTH IOKA3BIBAIT, 4TO

KOJIONNB H& TpaBsepce MOKHO OBLI0 OB HE paciogaraTb, & BCe HX Da3MECTATH
II0 MepUMeTpy KOTJIOBAHA.

Keratm 3mech caelyeT Uoq9epKEYTh, 9t0 IpE k= 0,0075 moJaydaeTcs:
R=575 .5y Hk =250 .
Pacyer I apyca Ol mpomsBeJeH IPOeKTHPOBIIHKAMH HHaycrpos mpm

R =300 #, Xora 110 popMyse Illynrme R =60 ]/—6—]?—1'— npH T == 836 gac.=

=2 HeJedH (IPOACIRHTCJBHOCTh OTKaYRH M3 1 Apyca anas AOCTHIREHUS Tpe-
OyeMoro ImoHHIKCHHS IO IIAHYy paboT) HONYIWI0Ch R —426 X.
IIpomssenem moxAcder II Apyca;

H =14;15; §=="1,15 #; ¥k =0,000225; z; =24 »;
"R =5175-7,75V 14,75- 0,000225 = 256 x%;
0— 1,36 - 0,000225-(2-14,75—17,75)7,75 __ 1,36 - 0,000225 - 21,75 - 7,75 _
o 1g 256 —1g 24 B 1,02803 o
= 0,050 x3/cer.

50
1,9

W3 sToro moxacuera BHABAIACH COBEPIIEHHO SCHO HEOOXOJAMOCTD XOTS GHY
YIPOIIEHHOX IPOGHOM YCTAHOBRH JAJXS TOrO, 4TOOH B3aNpPOCKTUPOBATH DPabOIyr»
YCTaEOBRKY 06ojice HKOHOMHYHO.

Mn He MOMeM CKa3aTh Teleph, Kar0oBO OBLIO Ha CaMOM [Mleje 3HAYeHHE
KO5(DHIHEHTa BOJONPOHMIACMOCTH kK, 9YTOOH YTBEDMIATL NPABHILHOCTH IIPH-
BeJ/leHHOT0 HAMH BHIIEe ODHEHTHMPOBOYHOTO pacdeTa Ipua Kk =0,000225 x/cex.
Ho Gesyca0OBHO MKl BIpaBe IOCTABHTH BOIPOC O TOM, AOCTATOYHO JH HKOHO-
MEYIHa OBIIa YCTAHOBKA, He BO3MORHO JH OHJI0 CHHSHTH THCRO KOJIOALEB H
TeM OOJEIduThb W YACHIEBHTH BHIIOJHEHHE PAOOTHL.

CosepiieHHO ©C000 BOSHHKAET BOIPOC O TOM, a0COMOTHO JM HEO0OXOAMMO
O6HNO0 TIpHEMeHeHHe JREeJe3HOTO0 NIMYHTOBOTO OrpaRIeHUs M Hexb3g J¥ OHIIO
OOOMTHCHL HJIM OTEDPHTON BHEMKOHW ¢ OTKOCAMH, HJIH K€ IPHMEHHTH AepeBAHHOES
KpeIlIeHWe B BHJIE T[ODH30HTAJIBHON 3a0MDKH MesRJy 3a0MTHME B IDYHT JIBY-
TABPOBHMY OajdraMH. Mpl He MOseM YTBEPIRAATH, 4T0 0€3 JKEJe3HOr0 INIYHT&
6e3yCaA0BHO MOMRHO OBLIO OGOMTHCH, TAK KaK HAM HE H3BeCTHA BCSH OGCTAHOBEA,
KoTopad Obijda Iepel Ha9aJoM paGoT IO IOCTpOMKe IIOA3eMHHIX OYHKepOB; HE
MOJKEM TaK#e YTBEPVRJATH, YTO MOMRHO OEIIO GesyCITOBHO 3HAYWTCIBHO yIelle-
BUTh YCTAHOBKY NOHHREHUS YPOBHA IPYHTOBEIX BOZ. JIIad Hac SCHEIM OCTAETCT
TOJBRO ONHO: pacdeT YCTAHOBKHM TOHHMREHHWS YPOBHA IDYHTOBBIX BOJX BeChbMa
BaseH M TeXHHYECKH IeJecoo0pasHOr0 H SKOHOMHYECKH YAOBISTBOPHTENH-
HOT'0 IIPOM3BOACTBA DpaboT, a JJd IOIYy¥CHHS HCXOJHBIX pacieTHbIX HJaHHBIX
BECHMA BARHBIMH H HamO0Jee HAJERHBIMH SBIAITCA IOJNeBHe IIPelBapHTENb-
HBle HMCCHeJOBAHUS NPH IIPOOHOM IOHHMeHHU YPOBHA I'DYHTOBHIX BOJ.

Ilpr E=1,9 afcex n=

= 26 ROJOALEB (BMecCTO 55).

! NpoerTrpoBmAkE mpuEsan nxdll apyca (mpr k = 0,00075 »/cex) R = 400 . o opuyxe
R =575 sV Hk noaygaerca R =422 x.
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PesynbraThl Ip@MeHEHAS MCKYCCTBEHHOTO IIOHHYREHHSA YDOBHHA TPYHTOBBIX:
BOJl IIpH TIOCTPOMKe MOA3eMHEIX GYHKepoB Ha 23aBOJe WM. [I3epAHHCKOr0 B Ka-
9eCTBEeHHOM OTHOINEHHAH OHIIH BIOJHE YAAYHBIMH, H CTPOUTENbHBI® PaGOThI HOZ.
SAIMATON TIOHMBWTEJbHOM YCTAHOBKM OHIIH IPOM3BEIEHH BIOJHE YCIENIHO.

3. Honn:EeHHe IPYHTOBRX BoJ Ha AJgexcanpep-naam B BepJimae

[Iporee crpomBmieticss B 1928 T. yM(pOpMepHO# cTaHIUH Ha AleKcaniep-
LTIl HAJJIesRaJ0 IPOJORHTE JBa OJHONYTHHIX HAPAJIIENLbHEIX TOHHENd JHAHW
MerTpononureHa ['e3ynn6pymHed — HelkEIbH., OTH TOHHENH IlepeceKaad .HaHC-
KOCh YIHLIY DBuabrenpMmrpacce H JOJMKHB! OBJIHM IPOXONHTH HOJ 3aCTPOEH-
HHIMH EBapraJaMu. Heo6xoEMoe IJId CYMECTBYOIOHX M OyAYINHX CTPOeHUM’-
TAREI0¢ HOKDHITHE TOHHEJIe# CJel0BaJ0 OIEepeTbh HA
TPH NapaJIeJbHLIX CTeHbI, MeRAYy KOTOPHIME HpO- 360
XOAHJIK OBl TOHHEIH METPOIOJHTCHA.

B mepByno odepelp HALJIESRAIO CJenalh OFHY
W3 9THX TpexX CTeH, IPUMBIRAIYI K CTpOdmeicA
yMpopMepHoil cTaHnuH. [laA IOCTPOMEH BTOMU CTEHEH
TpeG0BAJIOChH” OTPHITH TPAHIICKH IIUPHHOH 2 M 0 OT-
MeTEH -+ 24,62 (puc. 119), HUe YPOBHA I'DYHTOBHIX
BOJ Ha 4,4 M. v2903,

s o6ecmeyeHEHMs CYVXOCTH TpPAHMEH YDPOBEHD
BOAGI B 1eHTpE THARECTH WIOIMMAIH YCTaHOBKH CJe-
JA0BAJIO IIOHH3UTDh Ha 1,0 M HHKe [qHA TpPAHIICH,
T. €. Ha 5,7 M HU!Re IOBEDXHOCTH I'PYHTOBHIX BOJ
H H& 12,7 M HHRe IIOBeDXHOCTH 3eMIH. BBuuy
Y30CTH TpamllleM H HeBOSMORHOCTH ee YIIAPEHHS
DPHIUIOCE OT SAPYCHO® YCTAHOBKE OTKA3aTHCH H
IIpEMeHHTh NOHHKeHne IIYCOKAMH RKOMOLNAMY C OHY-
IeHHHMYE B HAX INIYGHHHBIMH HacocaMH. Bcero 6BLTO
YCTAHOBJECHO 13 KOJOJIEB, H3 KOHX OHJIO B JeH-
cTBEK 12 (No 1—12, pmc. 120) TIyGHHOW OT IIOBEPX-
HOCTH 3eMJIM 20 M H OT IOBEPXHOCTH I'DYHTOBEIX BOJ
13 ¥. TuaMerp $uibTpa KOJIOINEB COCTABIAN 350 MM. v+ 1600

IIpr TpOTAREHWH CTPOATEILHOTO YJIACTRA 75 M Prc. 119.
KOJOAUB! OBIIH YCTAHOBIEHBl B NIAXMATHOM IHODAIKE
10 06e CTODOHHI TPAHIIEH — DAA OT pAZa Ha 5,10 x—H Ha DasIHIHBIX pac-
CTOARUAX ADYyr OoT Apyra-—or 10,8 Ko 13 X,

[‘eonormdeckre yCJOBHA He OTIHYAIOTCS OT OOBIIHEIX AiasA BepiawHa: rpysT
NeCYaHHH ¢ yBeNHYMBALICHCS CBepXy BHH3 KPYHIHOCTHIO, HPpHYEM KOI(DHIHEHT*
ROJOIPOHATACMOCTH KoJebaerca oT 0.0015 go 0,003 Mm/Cex M B CpejHEM MOMKET
OBITH IPUHEST, KaK BooOme mid DepmmHa, k= 0,002 M/Cék.

B xomonmax Ne 1—12 GHLIH YCTAHOBJIEHH TMYOHHHBIC Hacochl SSW THHa
TO ¢ BOBAYMHHM IPOTHBOJABICHHEM, IIOJIBeCHEIE HATOPHELIE TPYOHI KOTOPHIX
IPHCOSIHHCHB K O0IIEMY HAIODHOMY TPYGONPOBONLY, YIOEEHHOMY IO OJHY CTO-
POHY TpaHOied (pmc. 120 ® 121).

Yupasienue HacocaMu OBUIO COCpeNOTOYEeHO B OAHOM Mecre — B Oyaxe,
rle OBJIH YCTaHOBJICHH KOMIIPECCOD, AKKYMYJATOD CKATOTO BO3AYyXa IJId IIPO-
THBOJABIEHHA B MOTOPaxX HACOCOB H pacCHOpeieJUTENbHAA HOCKA € DYOMJILHE-
KaM¥, HaOIoAATeIbHHMH H CHTHAJHHBIMH IpuOOpaMu (puc. 52). K pacmpege-
JHPEJILHON focke OBLIM MOABEACHH KalbedAd pafodero M pPesePBHOTO TOROB, 4 OT-
HEC OTXOAWJH BJEKTPOIPOBOALI ¥ BO3AYXOOPOBOAH K OTIAEGJBHHIM HACOCHHM
arperaTaM.

Takoe TMeHTPAJH30BAHHOS YCTPOMCTBO 3/eCh GBLIO IPHMEHGHO BliepBbie H
a0 BO3MOMKHOCTD YeTKOTO ¥ Jerkoro HAGMIOJCHEA H YOPABUEHHS HACOC-
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Pre. 120

HHIMH arperaTaMd. BOoofieicTBHH Tak¥e HeH:
TPAIH30BAHHAbBIe CHCTEMEl YIDABACHHS CTAJNH
IPDHMEHATHCSA HA, JPYIHX NOHHSHTEHBHBIX YCTa-
HOBKAX ¢ TJYOHHHBIMA HACOCAMH, IpHYEM HA
OZHOH pAacCOpelleIATENbHON HNOCKe CTAJIH TpyI-
MHPOBATHCA HAGHIOIATENBHRIC, CHIHAJbHBIE H
BRIOYATSNbHEIE DDPHOOPH JAAd 12—15 TiayOHH-

HBIX HACOCOB,
ITpomsBeieM NOBEPOYHBIR pacier OIHECAH-

HOM YCTAHOBRH MOHHREHHS:
H==13 »; IOHHEEHHe B IEHTpPe ycCTa-
HOBRH s=5,Tx; k=0,002 xfcex; R=575.5,7

V130,002 =530 .
QOupenenesaoe 1o geprexy (pHc. 120):

1
ng0=i§-(lgml—-}—lg"xz—|— oo g @) =
= 1,20820;

lg R==12,72428;
g R—1g X, = 1,51608;
Q= 1,36 - M(2H —s)s
— lgR—-lgX,
1,360,002 20,3 - 5,7
1,51608
207 afcex.

ITo coobmenmww SEXapAT2 BCe 12 ROJOJ-
IleB BMBCTe JABaJH B cpelneM 200 x/cex, Tak
uT0 PacXORRCHHE COCTABISET BCEFO TOIBKO 3,5 %.

OnperesfinM DOHAMEeHAEe YPOBHS Yy KO-
JOOIa Ne 7

1gX? = 1_}2_(111gX0+1g 0,175) = 1,04442;
Ig R—1g X =1,67985.

0,200 - 1,68
—_ _— = 68,70 #.
v 1/169 1,36- 0,002 0¥

wdoloVE __3,14-0,35 - 6,70 - 0,0475 __

156 15
= 0,0233 #3/cex = 23,3 ufcex.

B AeHCTBETENHLBOCTH B CpeJlHEM HA OJHH
ROI0/eY, UPHXOHHIIOCH:

-—-———--ﬂ)—q—-——lﬁ 7 alcex.

12

CrefoBaTeJIbHO RKOJOANE DACOTANH C Je-
OATOM, MEHBINAM Hpel/leIbHOH IPOH3BOJHTEND-
HOCTA 10 SHXAPHTY.

Ilog samuToif HpPOE3BENeHHONO TOHHRE-
HAS YPOBHS TPYHETOBHIX BOA TpaHimles OGRIIA
OTPHITA, HACYX0O C HIPHMEHCHHEM TODH30HTAJIb-
HOolil nomarod ofemAN coTenokR (pHC. 119).

= 0,207 »3/cex =

E=



HoncamraeM BrCOTY mMOMMAeHHOTO' YpoBEA IDYHTOBOH BOZBI B OAHOM
¥3 TOPLEBHIX KOHLOB TpaHlled, HalnpuMep B Toike A. Hamepum Ilo TepTemry
PACCTOSIHEE TOYRH !4 OT BCeX KOJOMIEB H OIPEJSTTHM;

Ig¥, = 1—12-(1ga:f +lgaf 4 ... lgal)=1,46664;

g R—lgX, =1,25764;

Qg R—I1gX ) ]/ . 0,207-1,25764
— 2 = —_— =
Ya= ]_/H 1,36 - k 10— 0,002 = 8

CrenoBaTeNbEO ypOBGHDb TDYHTOBOM BOAB B TOUKe A YCTAHOBHTCS HA
OTMeTKe 16,00 -} 8,60=—=124,60 » TpPH OTMeTKe JHA TpaHUleH -}+.24,62, T. €.
B To4yKe 'A BoJa OyJer
CTOSATP KAK pa3 Ha JiHe
TPaHIIeH.

Orcoga  BHAHO, YTO
BaJaHHAsA TrIyOHHA IIOHM-
MEHUA B CcepeldHe Y9IacT-
Ka Ha 1,3 x rayOme [HA
TpaHilleH #ABJIAETCd MHHH-
MaJabHOM.

U3 paso6parHOrO IpH-
Mepa CO Bcelt (o4YeBHJA-
HOCTBI0 BBITEKA€T 60JIbs
110e¢ IpPeHMyIIeCTBO TJy-
OHHHBIX HACOCOB ¢ HLOTpY-
JeHHHIM MOTOPOM.

B rmmre Kmpraeft-
ca — SEXapATa HpHEBeJeHH
Jpyrue LpHMepHl HOHHRe-
HUH C IIpEM¢HEHUEM IIIy- Pre. 121
OHHHBIX HacocoB. M3 aTuX
NPHEMEPOB BHISABIAETCS He :
TOJNHKO 9pe3BHIYAlHO BARHOe H pemapllice IpeMMYyNIecTBO INTYGMHHBIX HACOCOB
AJs1 MOHHKEHHA TPYHTOBHX BOJ IPH CTeCHEHHHBIX KOTJIOBaHAX, He JAOIYCKAD-
IMX And ¢ GompmimM ymep6oM JOIYCHAIOL[UX 3arpOMORACHHEe HX TPyOOmpOBO-
JaAMH H HaCOCHBIME CTQHIUAMM. OTH HPHMEDHl IOKa3bIBAIOT Takie GOJBIIYIO
SKOHOMHI B IIOrOHasKe OypeHHS M B KoJudecTBe 06CaJHBIX TPYO, & IIPH HpHMe-
HEeHHH L[eHTPAJH30BAHHOIO YIPaBIEHAS BCeMH BMeCTe M KaRIBIM B OT/eIbHOCTH
ITyOOKHMMHE KOJOAIAME YCTAHOBKA JI€JAETCS JerKo H 9JETKO YIIPaBISIEMOL.

I'nyOrEHEIe HACOCH IO3BOJNAT YCTAHABIUBATHL IMYOOKHE KOJOANBI Ha
6ONMBIIAX pPACCTOSHHSAX, 9TO JaeT BO3MOMRHOCTD 3aKJanbIBATh KOJOANBI B TeX
_MecraX, KOTophle 6oJee HOCTYIIHEI, €CIH OCyllaeMas IUIONAAb 3aHiATa COOpY-
SKeHHSMHE, HaXOo[ANUMUCH B COCTOAHUE MHTEHCHBHOH SKCIJIOATAIIMH.

C mocmefHeit TOYKHM 3peHUS OYeHb MOKA3aTeJbHRIM ABIACTICH OIHCHIBAC-
Mhilf HEKe IIpEMEp IOHHEEeHHA.

4, IoEM:EeHH® YPOBEA TPYHTOBHX BOS HOJA JIHXTeHGOPrecKNM BOK3AJIOM
B Bepanue

-Ha yuacrre VI crpombuleiicss B 1928 r. AuEHE DepiiMHCKOro MeTpONOMH-
teHa JImxTeEGeprcKmit Bokaana — PpHApuEXcdenble TPeCOBAJIOCH NPONOIHTHL TOH-
BeJb ok JIAXTeHGepIrCKUM BOK3AJOM C €ro YpeSBHIUYaHHO DasBeTBJEHHLIMHI HH.
TeHCHBHO BSKCUJOATHpyeMEIMU myTAME. Hax ® npm npoxoakxe TomHemeRt mox 3a-

16 H. II. Kycarss, 241



CTPOSHHLIME KBapralaMH, Ipo¢KToM OBII0 INPeJycMOTPEHO HpelBapHTeibHOS
TTPOPEITHE HO CTOpOHAM Oy/ylnero TOHHENsS TpaHIIed H B0O3BeleHHe B HOCHSAHHX
IIApAJIENbHBIX OCH TOHHENSI KaMeHHEIX cTeH lg (pEC. 122). 3aTeM MeRAY STHMH
HapaJilelbHBIMA CTEHAMH HAAJERANI0 IMOCTPOMTH BCHOOMOIATEIBHEIN TOHHEND
H YyXe IOTOM, IPDHCTYIHTH K DOCTPOHKE HACTOAINEr0 TOHHEAS MEeTPOIIOJIHTEHA.
Bee moAarorosurenbHele paGoTH Ha TOBAPHBIX IIYTAX, B TOM YHCIe H GypeHHE
CKBaRHH JJd KONOAIEB, NPOM3BOAHNHCE TONBKO B BOCKEDECHBEle MJHH, KOI/a
MOINIH OBITh JONYINEHEl TepepbIBEl B DECHIOATAIHH IyTel.

IJTO OGCTOSTENbCTBO BBI3BIBAJIO HPHMeHeHHEe BO3MOMHO MeHBIIEI0 YHCIA
KONOALEB NI HEOOXOAHMOrO TOHHMKEHHsI YPOBHA I'PYHTOBEIX BOL,

C sroit TpyAHOH -3ajadyelt yAaJsoCh CIpPABHTHCA 6JaroJapsd TPHMeHeHHI
[JyOHHHLEX HaCOCOB. .

Bcero 0b1710, ycTaHOBJICHO 14 IIYyGOKHX KOJOALEB (pHC. 122) AHaAMeTpOM
350 M, IMyGHHOKL OT TOJOBKH pelbCa ReJC3HOAOPOKRHBIX IyTedt 21,50 M.

- Banacnvill “ Harnoproti
sodocbpacssa-l § mpybonposod
rougitd mpybo- N

npogod

¥ F ¥ X

Korodum

Pre. 122

Paccroaude MexNy KoOJoALAMH OHJIO JIPHHATO HEOAWHAKOBOE, Tak Kak
OypETb MOXHO OBIJI0 TOJBKO Ha WAATPOPMaX M BoOOIe Ha IIHPOKHX HOJIOCAX
MemAy HYTSIMH.

JamHa Bcero yuacTKa, OOGCHY:RHBAEMOTO YCTAHOBROM HOHHMEHHSI, COCTa-
BIsiI2 OKoJ0 150 M, TpH cpefiHeil MHpHHE MEXRAY pAJaMH KOJOJAUEB 28 XM.
['eomorudeckoe CTpOEHHE MeCTa IOCTPOMKH 3HAYHTENbHO OTIAHYaercd OT OGBIYU-
Horo pusi Depiuna.

Ceepxy Ha TyGHHY 7 M HAYT TOeCKH, B HAMKHeH! JacTH BOAOHOCHEIE [JIH-
HHCTHI¢ CO BKIIUYSHHEM JHH3 H TIPOCHOHROB CYIMHHKOB. Hue 3ameramnr IIHHEI
M CYIMHHKH MONIHOCTBR 7,5—10 M. 3ajerande STHX INIHH # CYIIMHKOB Helpa-
EUJIBHOE, C MPH3HAKAMHM MECTHEIX YTOHeHHH H JaXe BHIKIMHHUBAHHSE He O0YeHD
IaJeKo OT MecTa IocTpoHKH. Iloj rIMHAMH B3aJieraloT CJIOH HECKA NepeMeHHOH
KDYITHOCTH: OT MJIHCTHIX IJILIBYHOB 10 CDeAHE3ePHHECTBHIX TICCKOB C HAIIOPDHELIMH
BoZaMu (pHc. 123).

BeinmeynoMaRyThie CYIMHHKE H TIHEHH B IPEJe]ax TOCTPOMKH pas/elsdior
IDYHTOBEIE BOIHB Ha XIBa 3Taska, NpHHaJAJNERANAEC OJHAKO K OAHOMY TOPH30HTY
¢ o0IMMM HbHE30METPHYECKMM YPOBHEM NDPHONH3HTEIbHO HA OTMeTKe -+ 33,50.
HonoAus AomkAEE GHIIM TOHHAKATH YPOBEHH BOABI Cpasy B O0OMX 3TAsRAX: Hal
BOHOHEIIDOHHIAECMOR TIHHOX H TOA Hel.

B pesyabraTe paGoTH 14 KOJNOJAUEB NHe30OMETPHYECKHH YPOBEeHb GBI TIO-
HHUKEH J0 OTYMETKH -+ 26,20, T. e. Ha 7,30 ® Ha 2,50 x HHEe caMoli HH3KOH
OTMETKH KOTA0BaHOB. llocielHee OBIN0 HEOGXOAUMO JNA YCTPAHEHHSI BO3MOIMK-
ROCTH TPOOHBAHUA KJAKNYed B OCHOBRHHH CTPOAMErocd TOHHENA H IIPOCaTIOK
3NaHHS CTAHOHH H MeJe3HOAOPORHDLIX HyTei.
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B KomoXus OBIH YCTAHOBIEHH HACOCH

BHM TPOTEBOJABICHAEM B KOXYXE MOTODa,

CTAHIUH yHOpaBleHdd (puc. 123) OLLT YCTAHOBIEH KOMOPECCOP ¢ BO3AYUIHBIM

16%



AKRYMYJSATOPOM, H3 ROTOPOr0 BO3JAYX IOAABAJCA [0 BO3AYXOIPOBOAY IIOH BO3-
JYIOHEIH KOJOKOJ KafRkJoro HAcOCHOTO arperata. IIpmGopn HaGniojeHES # yiupa-
PITCHHASE OBINH COCPEAOTOYCHHI HA O0mEeH paclipeAeqHTENbHOH ROCKe, YCTAHOBRIGH-
HOH B NMOMEINEHHH CTAHNWU YIIDABJIeHHA.

Hamopurie TtpyGomrpoBoiH OHIH HTPOJOMREHH HHURE NOBEPXHOCTA 3eMJIH
CHAYaJa B TpaRmeAX JAad XaMeHHHIX IapajieJbHEIX CTeH, & 3aTeM nepe-
HeceHEl B TOHHENb. _

W3 proro mpuMepa BHAHO GOJBIIOC HPEeAMYIIECTBO TAYCHMHHBIX HACOCOB
B VCIOBHSAX CTeCHEHHOCTH MeCTd ITOCTpPOMKH, a Takme TpeCyeMoi GOJbHION riy-
OHHEBl TOHHRCHAS I'PYHTOBBIX BOJ UDH 3TARHOM 3aJeraHHA NOCHEeIHHX.

Vs mpuBe/leHHEIX IDHAMEpPOB SICHO, KakHe GOJbIIHE BO3MURHOCTH OTKPHI-
BalT CHOCO0y IORH/ReHHSI I'DYHTOBBIX BOJ BHIpAGOTAHHLIe B TOCAEIHHe TO/EI
THIB [IYOMHHBIX HACOCOB C IOTPY/RACMBEIM MOTOPOM.

MoxBo ckas3aTh, YTO IMyOWHHEIE HACOCH IPOM3BENTH KODEHHOH TEPeBOPOT
B TeXHHKe HOHHMREHHS YPOBHSI IDYHTOBHIX BOA: SIDYCHBIe YCTAHOBKH JOJKHHI
BCe dallle YCTYNaTh MecTo 6e3bAPYCHLIM YCTAHOBKAM ¢.FIyOMHHBIMH HACOCAME.

IlooToMy BIIOIHE CUDABEANUBHIM SBJIAETCS pas/ieieHHe SHXAPATOM CIIOCO-
(OB NOHHREHHS HA CTapbie — SAPYCHBIE W COBPeMEHHEIE — ITyCOKHe ¢ UDHMeHe-
HHEM IIyOHHHRX HACGOCQB,

SARTIOYEHNHE

V3 H3NOKeRHOTO BEIIIE BHITEKAET, 9TO TEODHSA NOHHMeHHS YPOBHA rpyi-
TOBBIX BOJ He SABIAETCH ele BOOJHe TOYHOH W 3aKOHICHHOM.

OcHoprO#t 3aK0R" JlapcH-[{I0IOA ® BHTEKAOI[HE H3 HEr0 YPaBHEHHS
A. Tama u Dopxrefimepa game NI PABHOMEPHOSEPHHCTBIX TPYHTOB CIIpaBe[-
JHBHl TONBKO NIPH M3BECTHHIX OIPAHHYCHUAX M AOUYIFMeHHSX.

JpyrHe H3BecTHBEe (OPMYIHPOBKH OOIIEr0 BaK0HA JBHMREHHHA TIDYHTOBHIX
BOJ| HAM YDaBHeHHWS MNIs BLIpaReHHS jelicrsua komomnes (Cumperep, Hyproe,
Hl03eHH) He HAIM NPHMeHeHHS B COBPDEMEHHOM TEODHH TOHHREHHS IDYyHTOBHIX
BOJ IO TieJIOMY pSIIy HPUYHH, H3 KOHX IMIABHBIMH SBISIOTCH:

a) HeJOCTATOYHAS O60CHOBAHHOCTD STHX (HOPMYNHPOBOK;

6) OTCYTCTBHe WJIH HeA0CTATOYHOCTH ITDAKTHIECKOH IPOBCDEH HX;

B) BaTPyXHATENHHOCTh TOCTPOCHHS HA OCHOBRHWM HX DACUETHHIX (opMy.r.

Bonee 3RaymTedbHBIE 33TpYLHEHHS BCTPeUalOTCA LIPH ONpEIeNeHHH OCHOB-
HBIX BeJIHYHH, BXOJANIMX B pacdeTHHIEe (OpPMYIEL.

V3 TIpHBe/IeHHON BHIMie OICHKHW PASNHIHBIX MEPOAOB ONPeAeNeHHs] Koa(H-
ITHEHTa, BOAOIDOHHIIAEMOCTH Kk BHAHO, YTO HH IIOJH30BAHHE TEOPETHICCRHEMH HIH
OMIMpAYECKUMA GopMylaMHd, HH jJame JaGOPATOPHBE ONBITH s GOALHIHHCTBA
IPYPOAHLIX TPYHTOR He ABEANTCA JOCTATOYHO HAJCHKHBIME.

Tonbro olipeNeleHHe k TpPH HOMOIDM TPOOHBIX OTKAYCR MOMeT CUHTATHCSH
IpueMIeMEIM B 00Jee HIH MeHee TOTHBIM.

CymecTBoBaBmast A0 1928 T. HeolpeAeJeHAOCTh B YCTAHOBIEGHHWH IIPOH3BO-
JIATEALHOCTH KOJNOANEB OHLJI2 OZHOK H3 IPHYHH HeHAJACRHOCTH pPacideTOB yCTas
HOBOK HOHUREHHA.

OTa HEHAJeMRHOCTH N0 HEKOTOPOH CcTemeHW ocaabieHa NpelJIomeHHOH 3H-
XapATOM BMIHpHIecKo#t (OopMyso#t AN onpedelieHHA 3aXBaTHOH CIIOCOOHOCTH
(IpOE3BOIATEILHOCTH) KOJOANR, XOTA BTy (POpMyly Helb3d NPH3HATH BIIOJIHE
060CHOBAHHOM TEOpeTHEYCCKH H BCETAd BLITOAHOH TPAKTHIECKH.

JanbHeliiee yTOUHEHHE ONpelelcHAs] HpeAclbHOH IIPOH3BOAHTEIbHOCTH
JOJERHO HTTH II0 TYTH H3YYeHHs B3aBHCHMOCTH MeRAy BEIHYAHOH CKODOCTH
¢HILTPAHH BOAH YeDe3 CIeHKH KOJOAHG, ¢ OfHOH CTOPOHE], H BCARIHHOR
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CONPOTHBIEHHA, & TaKke BOIMOKHOCTBPIO BLIMBIBAHMA JacTHI] TpyHTa, ~~ C IPY-
rof.

Jlo cHX TOp pacueT yCTaHOBOR HOHWREGHHS 3aTPYAHAJNCA TaKMKe Heonpeie-
JOHHOCTH BeXWIHHEI R —— Npelena AeHCTBHS YCTAHOBKH.

IIpeanomennas B 1924 r. [lyréue ¢opMmymna Mus ompedencHus B B 3aBU-
CHMOCTH OT BpeMEHW, KaRK YKa33HO BHIIIe, He HMeeT NMPaKTAYECKOT0 3HATCHHA.

Ha ocHOBaHME J2HHBIX DANa NIPOM3BEACHHEIX B DasHOe BpeMs W B Das-
JUYHBIX MeCTaxX INMOHHKeHHH OKa3aJ0Ch BO3MOMKHLIM HAWTH IPOCTYyI0 B3aBHCH-
MOCTb BEJWYHMHBl R OT NPOHHIAEMOCTH TIDYyHTA — K, MOIQHOCTH BOJTOHOCHOIO
cinog (MAH TIYyGHHBI KOJNOALEB) — H @ TJIy0MHB NOHAREHHS] YPOBHS IDYHTOBOH
BOABLI — §. .

Npenmaraemas GopMysna R=—5758V Hk pnoiage COrJACyeTCd G TOCIOJ-
CTBYIOIIZM B HAYKe W IIPAKTMRe IIpeJiCTaBleHHeM O ABICHHE ITOHHREHHS yPOBHA
IPYBTOBBIX BOJ, HPHBOJHT K JOCTATOYHO YAOBIETBODHUTENIbHBIM IS HPAKTHKA
pesyabraTaM H yAO0OHa AJSA MOJB30BAHHS.

Ecam cymectByoIas Teopust ITOHMKCHAS TPYHTOBHIX BOJ C H3BECTHOH
NPHOJIHREHHOCTBI0 MOMKET OBITH NPHHATA JId paciderd YCTAHOBOK MOHMREHUS
IPYHTOBEIX BOJ, IIPCACTABIABIIAX HENOABHMHLIe CIIOMHEE O4CCeHHEBI, TO
B OoTHOMICHHH TOHHRCHHS YDPOBHS IIOTOKDB, 4 TAKMKE DTARHHIX H TIPOCTOCYHBIX
BOJl TE€OPHSA NPEACTaBIIETCA JaJeK0 He 3aKOHYEHHOH H He BUOJMHe HaACHHOH,

To ®e MoRHO CKa3aTh OTHOCHTETHHO BIHUSIHHASA Ha NOHHREHHE OTEPHITHIX
BOAOSMOB B O,

CymecTByomue Ans STHX CcAydaeB YPaBHCEHSA, KAK YKA33HO B COOTRET-
CTBYIOIIHX MECTAX HacTOAINed palOoTHl, HIH PCTPEUAIOT DIJ, BO3PAsKeHHH Teope-
THYECKOTO XapaKTepa, HIAA HeQOCTYUHH A8 INPAKTEICCKOTO IIOIb30BAHHS H8-32
HEeOTpeAeIeHHOCTH OTAEeAbHBIX BXOAAMIAX B HHX BeJIHYHH. _

IMosroMy AN GONPIIHHCTBA CJIyJaeB, M OCOGEHHO I IPOSKTHDOBAHHUSA
KPYIHHIX YCTAHOBOK IOHHMREHHA, MOKHO TIORYYIHUTH JOCTATOUYHO HaJeMHEIC JaH-
Hblé TONBKO HpPH IOMOLIH IIPOGHOTO MOHHIKCHHS, NPOM3BOAUMOIO B YCIOBHAX,
HaHOONee NPHOTMEAOINAICA K YCIOBHSIM JIQHCTBHSI IPOERTHDYEMOH YCTaHOBRH.

Jisi TpaBHILHOTO TPHMEHEHHS TeOpeTHIeCRHX (OpMYJN HEOOXORHMO AO-
CTaTOYHO TOUHOC 3HAHHE TEOJICIHYSCKHX H THAPOJIOrMIECKHX YCJIOBHH.

TlosToOMy raaBHEIM M HeNpeMeHHEBIM YCJIOBHEM, AJsI BOSMORHOCTH IIPOEKTH-
‘POBaHHSA YCTAHOBKH TIOHHMKEHHST ABJIIETCS MPOHBBOACTBO AOCTATOYHO IIOAPOGHEBIX
H IIPABHJIBHO IOCTABJICHHBIX TeOTHADOJOTHICCKHX HM3BLICKRHH.

AKTHBHOCTE Da3BeJ0YHOTO GYypeHHS, OCHOBAHHAS Ha IDHMeHEHHH TeHETH-
9eCKOT0 AHAJH3a, BO3MOMKHAHA IIPH HAJaMCHHOCTH M OLICTpOTE CPaBHHTEILHOII
rpanyIOMeTPHYCCKOM OIGHRH TDYHTOB, CIIOCOOCTBYeT IOMY'ICHHD Hambojee Xo0-
CTOBEDHHEIX, TAHHKIX O TeOJOIMIeCKAX M THAPOJOIHIeCRHX YCJIOBHSIX TIPH OJHO-
BpeMeHHOM yJeIOeBJIeHHH DA3BeIOYHHIX pador.

Sa/laud yToYHeHHst o6medl TeOpHH ABUSKEHHWSA TPYHTOBHIX BOA H COBEPIIECH-
CTBOB2HHA MeTOJOB PacyeTa YCTAHOBOK TIOHHReHHS HApPIAy ¢ YHCTO TeOpeTHYe-
CKHMH HCCIEJOBAHHSIMH TpeCymoT (oJiee ITHPOKOrO Pa3BHTHA SKCHEPAMEHTaJb-
HEIX HCCIENOBAHEH, & TaK/Re HARONJEHHS ONBITHHIX AAHHMX, KOTODHIE MORHO
¥ J0JMRHO MOJIydYaTh NPH TIPOHBBOJACTBe paboT ¢ NOHHMKEeHHEM YpPOBHS IDYHTO-
BRIX BOI,

MapasmenpHOe, YyTOIHeHAe METOAOB pacdera H YCOBepHIeHCTBOBRHHE KOH-
CTPYRTHBHBLIX BHJEMEHTOB YCTAMOBOK TIOHMMeHHsT ((PUALTPH, T[MIyCMHHbLIE Ha-
COCBHI, TA30yAANHTESd M TP.), CIOCOOCTBYsI TOBBLIMEHUK TeXHHYECKGIO H HKOHO-
MHgecROro dpderTa, OTKPHIBAIOT BCE HOBEHIe H HOBEIC OGJACTH YIDHMEHeHHs
ACRYCCTBEHHOTO NMOHHAEGHHSE YpOoBHA TPYHTOBEIX BOZ.

JlaBas BO3BMOMHOCTH HPOHM3BOACTBA CTPOHTENBHBIX pAGOT B BOUNOHOCHHIX
IPyHTaX H2 MoCoK UMebINe# IpakTHIeckod sHadeHHe riyCmHe, CcIfocOGCTRYS
00MeI9eHUI0 KpelieHHSA, yMeHLINeHHI0 00beMa 3eMIJHBIX paloT H OTKPHIBAS
BOSMOMEHOCTh IDHPOKOTO HNPHMECHEHHA CTPOHTENILHBIX MAIIHH, CIOC06 HCKYyC-
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CTBEHHOTO TIOHHMEHHS TPYHTOBEIX BOJ HAXOAUT BCe 6odee U (0jee IIHPOKOE
npuMeHenne. IIpocrora oGopyAoBaHHs, (Ge30mACHOCTh OTPHIBKM TIpyHT3 (IIpH
TMPaBHIBHOM IPHMCHeHHH) He TOJLKO BOJH3Y COOPy:RCHHH W sJaHHH, HO H He-
ITOCPEACTBEHHO 10X HHMH, BO3MOKHOCTh TIIATEJbHOFO T POH3BOACTBA KAMEH-
HbIX, H30JSMHOHHBEIX M BCEX OCTAJIBHBIX palOT B KOTJIOBAHe II0]] HEePEKPBITHEM,
00€CTeYHBANINEM HAHNMeHbIIee CTeCHEHHe YJIHYHOIO ABHKEHHS B ORHUBIOHEEIX
JacTAX GOJBIIHX TOPOXOB, BO3MOKHOCTH CEDBITHOCTH paboT H HAaROHeI] IHIHe-
HUYHOCTh M 0€30IMacHOCTDL A 3A0POBbA M SKABHH PpaGOIWX — BCe STH NOJOKH-
TeABbHBIE CBOMCTBA CIIOCO0A TIODHMIKCHHS JAeNaloT ero 6olee eJareJbHREM 1o
CPaBHEHHID ¢ OOBYHHM CIIOCO0OM OTEPHITOr0 KOTJIOBAHA ¢ OORKHOBEHHEIM BOJO-
OTIIBOM.

Onmako mepeuHMClIeHHBIMM JOCTOMHCTBAMH CIIOCO0 IOHHSKEHHs YPOBHS
IPYHTOBEIX BOZ O0JMaAaeT TONBKO IIPR BIOJHEe OJArONPHSTHLIX TeOJOIHYeCKHX
ycnoBuax. CJoHCTasi TeKCTypa, HEONHODOAHOCTH CTPOCHHS H COCTaBa TPYHTOB,
3aJleTaHhe HeNOCTATOYHO MOIMHBIX BOAOHOCHBIX NJA&CTOB CpeAH BOAOYHOPHBIX,
MeJR036PHUCTOCTh BOXOHOCHOIO TPYHTA ¢ IPHMECHE IIHHBI HIH OTOPPOBAHHBIX
PACTUTEIBHLIX OCTATKOB ABIAITCH TARHMH YCIOBHAMH, IDH KOTODHIX TOHHKE-
HHE TPYHTOBHIX BOA MOMKET OKa3aTHCSH HESKOHOMHYHBIM H He JAOIIHM Kela-
TeAbHOTO 9PerTa, & B HEKOTODHIX CHYJYASIX H COBEPIIEHHO He TIPHMEHHMDIM.

B KamI0M YaCTHOM cjly4ae BOIPOC O BO3MOKHOCTH IpPAMeHEHHS TOHHe-
HASE TPYHTOBEIX BOJA, ZONMeH pelmaTbCsi Ha OCHOBAHHWH HpeABAPHTENHHO BHIAC-
HCHHIK TI'eOTHAPONOTHICCKHX AAHHEBIX.
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