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Hacmosuwan Knuza nocssuena U3A0NCERNIO MEMOOUKL Npose
OeHus U3BCKARUIL Ha 20p00cKuUX U NPOMBIULAEKHNX Meppumopus
HYHCOQIOWHXCR 8 NONUNCERUIL YPOSHS 2PYRMOBHX 800, @ mak
ONUCARWIO CROCO008 OpeHuposarus, KOHCMPYKYull OPeHANCHbX CO
opydcenuil w memodos ux pacema.

Kpome mozo 8 xnuze npusodamcsa obuwue ceéedenun o @axmo
pax, 00yCA08ARBAIOUILX NOBBLIUEHHOE NOAONCEHUE YPOBHA 2PYHMOB
800, u cnocobax GopvGu ¢ NOBHULEHUEM YPOSHA LPYHMOBHX 800.

Ocobexnnocmero patoms. ABAREMCR KOMNACKCHOE OCBEULEH
BONMPOCO8 UIBICKAHWIL K NPOCKMIPOBARUA.

Knuza npednasnavaemcs OAR UHICE U MEeXHUKO8-2u0pO-
20010208, 2U0POMEXHUKO8 I cmpoumenell, Kpoue mozo ona moxcem
cayxcumes nocobuem 0An cmyOeHmOs 8MmY308 W MEXHUKYMO8 cOOM-
AEeMCmMeyIOWUX cneyualbHocmen.
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INMPEAWUCJIOBHE

Bonpocs ApeHHPOBAHHS TEPPHTOPHIl, 3aHATEIX TOPOACKHMH W
IPOMBIULICHHBIME  COOPYXKEHHSIMH, TIpHOGPeJH B NOCJEANee  Bpems
BECKLMA AKTYalbHOE 3HAYeHHe.

[lotpe6iocTh B NPOBEleHHH ApeHaMHBIX paboT BOINHKACT BechbMa
WHCTO KAK NPH OCBOEHHWH HOBBIX TEPPHTOPHHA MOA FOPOACKYIO WKW Nnpo-
MMULIEHHYE0 3aCTPONKY, TAK H NMPH KanHTaJIbHOH PEKOMCTPYKIMK CTa-
X,

I K[I}THHUE FHAPOTEXHHYECKOE CTPOHTEJILCTBO, OcyuecTaanemMoe B
yawieli cTpaHe, TAKMKE 3aY4CTYIO OKA3BIBAaeTCs CBASANHLIM ¢ Heobxo-
ANMOCTBIO 3AMHTH OT MOATONJIEHHA TPYHTOBHIMH BOAAMM LCHHLIX, He-
PEAKO BEChbMa 3HAUMTEJbHBIX, 3eME/bHLIX NJoWael,

He menee paxHoe 3HaueHHe HMEIOT MHONOYHCJEHHWE MeJKwe ape-
A HBle: COOPYIKEHRS, OCYUIECTB/AEMbIE B NOBCEAHERNON NpaKTHKe
FOPOACKOro H TNPOMBILIIJIEHHOTO  CTPOHTEJILCTRA. Hame n Mockne,
TEPPHTOPHI0 KOTOpOHl NO BLICOTE CTOAHHA TPYHTOBLIX BOA CJACAYET
CUMTATH OTHOCHTEJIbHO GJArOnoJaydHOl, MECTHBIE ApenuKiLe padoTh,
CEA3AHHLIE TAaBHEIM 00pa3oM C HOBHIM CTPOHTEJALCTROM, WMEIOT BECh-
Ma INHPOKOE pacnpocTpaneHne.

HuewnMiics onkT H3LCKAHHH W NPOEKTHPOBAHNA  APeHAZHBIX
COOPYXEHHIl Ha TOPOACKHX W APOMBIIMIEHULIX  TEPPHTOPHAX A0 NO-
cjaefiHerc BpeMenH He 0GoGIeH W nosToMy He Momer OuTh HCnoJb-
J0BAH B JIOJDKHOA Mepe NpH HOBOM crpoMresberne, Cyuniectsyloniasn
JHTEPATYPa 10 H3bICKAHHAM H NPOEKTHPOBANMIO JpPEHAMHBIX COOpY-
AEHHE pacCMATPHBAET TJAABHBIM OGPAAOM BONPOCH  OCYLIEHHA CeJlb-
CKOXO3ANCTBEHNKIX SEeMedhb.

[Ipeanaraemasn paGota MMmeer cpoell ue/blo AaTh CHCTEMaTH3HPO-
BaHHOE H3JIOXKEeHHe BONPOCOB, CHAIANHLIX ¢ H3LICKAHHSIMH Nok Jpe-
HAXKHBIE COOPYXKEHHS, 8 TAKMKE ¢ NPOCKTHpOBaHHEM HX B YCJAOBHAX
FOPOACKHX H NPOMBIIJEHHLIX TEPPHTOPHIL.

B neppoM paspese pafors paercs onucanue gaxropos, oB6ycsop-
JHBAIOUWHX BEICOKOE NOJOKENNe YpOBRHA TPYHTOBBIX BOJ HA TOpPOL-
CKHX ¥ TIPOMBILLJIGHHBIX TEPPHTOPHAX M KpaTKuil 0030p CYLLeCTBYIO-
X cnocoGoB GoprGur ¢ PPYNTORLIMH BOLAMH.

B nepsoM pasaene ONHCHLIBAIOTCA TaKMXKe CHCTEMEl H THNB Jpe-
HAXHBIX COOPYIKEHHH, HX Hasiuauende W YCJOBHS NPHMEHEHHS.

Bropoil pasmen nocBsuien BONpPocaM NpPOBEJCHHA H3BICKAHHH Ha
NOAJEHAIHX APeHHpoBaAlNI0 TeppuTOpHAX. B 3aBHCHMOCTH OT THAPO-
reoJOTHYeCKHX  ocobGennocTeil TeppuTOpHil, HaMeuaeMblX CHCTEM H
THIIOB APEHAMKHBIX COOPY’KEHHH YKa3pBalOTCA 3TanHocTh M 00LeM
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HEOOXOMHMBIX JIAA NPOGKTHPOBaHHA  TOmMorpadHyYecKux, reoJorHye-
CKHX, M'HAPOTCOJIOMHYSCKHX, THAPOJOrHYSCKHX H HHBLIX H3bICKaHHIIL,

Tperuii pasgen paGoTnl NOCBALLEH BONPOCAM IPOEKTHPOBAHHA mape-
HaMHLIX coopyiennil. Omucanne KOHCTPYKIHA M MeTOJMKa pacuera
JPEHAXKHBIX COOPYIKEHHH Nal0TCs TIPHMEHHTEIBHO K (Pas3/IMUHBM THAPO-
reoIOrHYeCKHM VC/IOBHAM H THIAM [ipeHaKa.

Caenyer HajeaTbes, 4TO HacTosilas paGorta GyjleT noJesHa WH-
AMeHepaM-rujiporeosoraM, NpOH3BOAMAIUMM CHENHAJBHEIE H3LICKAHHA Ha
APECHHDPYEMEIX TEpPPUTOPHAX, H HHKEHEDAM-CTPOHTEJIAIM, MPOEKTHPYIO-
UHM JIpEHAA(HBIE COOPYIKEeHHH,

Pabora cmoXer Takie cJyXKHTb nocoGHeM AJAS CTYAEHTOB COOT-
BETCTBYIOUIHX BTY30B H TeXHHKYMOB.

OtpenbHpie 4yacTH paGoTel HANHCAHL CJACAVIOUIHMH JHUAMH:

1), romm N0, VI IX, X X1, XX SXVH 5 XVHI—
C. K. A6pamosbim;

2) raaswt II, VI, XIV, XV u XVI—B. M. I'puropbesbim;

3) raaswi I, IV, V u VI | K._H. Pasunsin|.

O6mee penaktuposanwe paborsl npopefeno C. B. Tpossckuwm.
Pykonuce Gnisa npocmorpena M. E. AAbTOBCKHM, CAenaBmiuM no Hefl
PAN LEHHBIX YKasaHHil.

| Hucruryr BOATEQ




. OBLUKUE CBEJEHHWS

FJIABA 1

®AKTOPBI, OBYCJIOBJIMBAIOULHE BBICOKOE NOJIOXEHHE
YPOBHS T'PYHTOBBIX BOJL

Bricokoe mnoJioXeHHe YPOBHA TIPYHTOBHIX BoA  06ycaonjaMpaercs
NPUPOAHBIME B HCKyccTBeHHEIMHM (akTtopamu. Hegycernennue wmepo-
(IPHATHA YacTO HAPYWIAOT NPHPOAHLIE YCJOBHH, BHISLIBAH STHM b paae
¢Jayuaes NOABEM YPOBHA TPYHTOBHIX BOA. Tak, COOpYMen#e HOBBIX
NOAOXPAHAJALL CO3LaeT NOANOP IPYHTOBHIX BOMA; NPH STOM HEpeiKo
OKA3LIBAIOTCA NMOATONNEHHLIMH TPHpedYHble YUYACTEH, 3AHATHIE NPOMBILLI-
JEHHBIMH TIpEANPHATHAMH H HaceJIieHHbBIMH H}FHETEHH HJAN HaAMeMCHHBbIE
K OCBOGHHIO B jajbHeimeM. Yacto Xo3a#icTBEHHAS WAM NPOMABOACT-
BeHHAA JIeATeJbHOCTb pPa3JMYHBIX MpPeNONpHATHHE SATPYANAET €cTecT-
BEHHBLIH JApeHam rpYHTOBBIX BOJA, BBI3bIBasi NOALEM HX Ypons.

[TpuunHOf NOATONJEHHS MOTYT SBJATBCA HE TOJALKO noan OJk-
Jalfiuiero K MOBEPXHOCTH 3€MJIH BOJOHOCHOrO FOPHSONTA, HO W BOML
I'JI}'ﬁDKD 3anerailllHXx nJacToB.

B pesyasTate HeyperyJHpPOBAHHOCTH MOBEPXHOCTHOrO CTOKAa noj-
TonsienHe (HJaH H3GHITOUHOE YBJAAXKHEHHWE IPYHTON) MOrYT C030aTh
TAK¥Ee H MOBEPXHOCTHHIE BOJBI.

Huxke npuBojparca Hanbodee HacTo BCTPEUAIOMIHECH CAYYAH PBI-
COKOro nojloKEHHd YPOBHSH l"]]}"l-[‘]‘ﬂl!hll o, nﬁyc.rl-:m.ummme eCTCCT-
BEHHO-HCTOPHYECKHMH H HCKYCCTBeHHLIMM (PAKTOpPAME, a4 Tak¥Ke IeKo-

TOpble XapakKTepHuie Cay4ad 3a00JaUNBAlM AoIaaeiR nopepxJdocT-
HBIMH BOAAMH.

1. Ecrecreenno-mcropuiecckie (paktophl

B 3aBHCHMOCTH OT FHAPOrEOJOrHICCKHX YCJOBHA NPHYAHOH NOA-
TONJIEHHS] TEPPHTOPHH MOI'YT HUMTLCN «BEPXOBOJKa», TPYHTOBHE W
ApTe3HaHCKHe BOJBI.

a) BepxoBojiKa, KAK WINECTHO, NPHYpOUEHA K TNOKPOBHLIM OTJIO-
KeunsaM, HMeloumm na neboasimol  ray6rie OT NOBEPXHOCTH 3eMJA
BOJOYNOPHLIE MJN TPYANO NponHunaeMelii npochoil (JHH3Y), pacmpo-
crpasesrbiil o6uano Ha neboapuioi naowann (dur. 1). O6aacTe nura-
HHS BEPXOBOAKH COBNAMACT ¢ nuomasio ee pacnpoctpasenns. [lo-
ATOMY PeXHM STOro <«nojseueHnoro» BOAOHOCHOTO ropy30oHTa
HAXOAHTCA B NPAMONl 3ABHCHMOCTH OT METeopoJIOrHuYecKHX (aKTopos:
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NpH aidHabTpauun GONBIIOrO KOJHUYECTBA OCAAKOB  YpOBeHb ObICTPO
NOUBBIUAETCH, HEePEAKO BHIXOAf Ha NOBEPXHOCTE 3€MJH, B 3aCYLLIH-
BOC e ppeMms, HaoGOpOT, TMPOHCXOANT 3HAYHTENbHOE CHHMKEHHE YPOB-
H#, NpHYEM HHOTJAA BONOHOCHBI rOPH3OHT NMPONALaerT COBCEM.

6) I'pyntoBuie Boibl. (OGaMMKalimuit K MOBEPXUOCTH 3CMIH  BOAO-
HOCHBIH cJioft). uMeioT GoJee WHpPOKoe (Mo CPABHEHHIO C BepXOBOLKOI)
pacnpocrpanenHe no maowann. ITockoabKy nutande vx B O0JbLUHH-
CTBe CJyyYaeB TaKme cOoBnajaer c nJoulaabw pacnpocTpalenHs, pe-
KHM HX, KaKk H BEpPXOBOJIKH, HENOCPEJACTBEHHO 3ABHCHT OT METE0po-
JIOTHYECKHX YcJOBHH (ocalku, AaBJeHHEe, TeMnepartypa).

ITostomy B 3acymuiHBoe BpeMs YpPOBeHb TPYHTOBBIX BOJA MO-
KeT CTOATh TOpasfo HHXKE NOBePXHOCTH 3eMJIH M He CO3/aBarb
ieOraronpHATHLIX YCJOBHA 47 HOp-
MAJbLHOH JHKHSHH SaHMNMAIOULHX gaH- |
HYI0 TeppHTOPIO WPEANPHATHH HIB
Hacenennbix MyHKTOB (hur. 2). B Go-
Jiee oMIJiHBbie TOMb HJIH BO BpeMA
BECeHHUX TABOJIKOB PeK, MpH HajM-
{H B3aMMOCBHA3H PpeKH # BOJAOHOC-

HOTO TOPH3OHTA, YPOBeHb I'DYHTOBHIX
ur. 1. BopNORORSS BOJL mnHI:gr IHAYHTESIBHO TIOAHATLCA
i CO31aTh YCJOBHA NOATOIIEHHA.

B) TIpu BrIXOJe BOAOHOCHOrO IOPH3OHTa Ha IHEBHYID NOBEpX-
HOCTh, KaK 3TO MoKasano Ha (wr. 3, Ha TNOHHMKEHHOH YacTH TeppuTo-
PHH CO3J3I0TCA YCJAOBHA H3OHITOYHOrO YBRJIAMHEHHA, d HHOrAd H N0J-
HOrQ 3a00J2a4HBAHKA.

e

il =
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Pur. 2. Bulxoa rpyHTOBOro HOTOKA Pur. 3. Buxon rpyutonoro no-
Ha IHCBHYIO NOBEpPXHOCTL TOXa B CKAONE

Takne ycnoBHA OYeHb uacTo, HaGMIOAAKOTCA HAa AJJI0BHANLHBIX
Téppacax no Geperam peK M cTapopeudii, rje 3 OeperoeubX CKJIOMRaxX
i'l[JEIHE..‘lLGJlH'I‘ BbIK/IHHHBaAHHE BOAOHOCHBIX ropHaokTCB. ;

B 8aBHCHMOCTH OT BBLICOTHI BBIXOAA BOAK N9 CKJAUKY I10CJSMNHI
MOMKeT ObiTh 3a60J10%M€H, KaK H COCeAHRE ¢ HHM NOHWKEHHBIE YuacT-
KM, eciM ykaon ux He Oyaer npessimate 0,0056—0,001. Henocpen-
CTBEHHBIN BLIXOJA BOAL HA NOBEPXHOCTb OOBLIYHO MAaCKHPOBAH NPHKPH-
BAOULHM CI'0 MeXJIOM JAeJIIOBHAJIBHBIX  OTJOMEHHA HAH  ONOJ3NIHMH
JCMJIAHLIMH MOCCAMH H‘E‘]}."IIIEﬁ HaCTH CRKJOHA. .

Huoraa mogonocHsie ropusontsl He AA0T BHIXOAOB BOAM Ha 110-
BEPXHOCTL, KAK OT0 YKA3ah0 pa mpeabiayinedi cxeme, a THTAIOT gpy-
FHE BOAOHOCHWE TIOPH3OHTH COOKY waum cuusy (¢ur. 4).

Takoe spaenwe wacto naGmonaercss NpH BHKJIHHHBAHHH BOLONOC-
HOTO TOPH3OHTA B TOJAULY MIOBHAJILHLIX OTJOXKEHHI,

r) «bmoauneoGpasuasns 3a60J0NCHHOCTL, NPHYPOMEHHAS K MECTHELIM
8
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NONHAKEHHAM cOBpeMeHHoro penseda, HWHorfa oOycAOBJA€Ha TNOA3IEM-
HEMH BOJAAMH, HHOrAa MNOBEPXHOCTHLIMH. _

B yeaopusx, nokaszandelx Ha ¢ar. 5, npHunHofi 3a60J0Y€HHICTH
MOJAIOTCH BRXOJAL NMOA3EMHLIX BOA; B TAKHX Ke TomorpajHYeckux
yeaonunx (¢gur. 6) npruupoii 3a00J09€HHOCTH SBJASAIOTCH NOBEPXHOCT-
e BOAL, cKomJslomuecd B Oa0auneobpasHoM NOHHMKEHHH, BblCTAaH-
HOM BOJOYNOPHBIME TIOpoAamH. DBuoaneoGpaskbie  3a60J0MEHHOCTH
(Mporaa nensie osepa) HaGIOAAIOTCH YacTO HA OYEHb BBLICOKHX TOY-
KX peabeda.

-A?Huurﬂa NpH AOBOJLHO POBHOH NOBEPXHOCTH NAOULAAKK Bepx-
Wil BOJOHOCHBIT TOpH3OHT o6Gpa3zyeT 4aeoGpasHylo TOAICMHYI0 KOT-

Pur. 4. BRKAUHENBANNE BONOHOCHOIO dur. 5. 3aboraunpanne  IOLIEMHBIM I
ropusonTa B AAAOBHI BOAAMH

NOBHHY € 3aTPYAHCHHBIM TOA3EMHLIM CcTOKOM, B stoMm cayuae n Jser-
e MecAllbl Toja € MaJbM KOJHYECTBOM aTMoc(epHsix OCAAKOB BO-
JonocHbfl TOPHBOHT MOKET HMeTb HH3KW yposenbh noaw. D jnomaim-
BLifl e ro1 YPOBEHb BOAL OLICTPO MOJHHMACTCH, NOATONANH HOBEpX-
HOCTHYIO TOJILY TPYHTOB.

s S
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Pur. 6. 3aGoaraumpanue NOBEPXHOST- e 7. Hoatonaenne nanopusisu
HEMH BOZAMI RO M

e) Ipuunsoil NOATONACHIN MOMET HBHTHCH  BOAOHOCHBIH  TOpPH-

SOUT, sajeraolHil ua anaunTeannol rayonne 0T NOBEPXHOCTH 3EMJH.
[IpoHnKHOBEHHE HANOPHBIX NOANEMNMX BOA B NOBEPXHOCTHYHO TOJILLY
MOMET NPOHCXOANTE NO TPRILMIAM WiK 110 3a06poleHHBM TJyGOKHM

CKBIKHHAM, HE 3AaTAMOONMpOBANHKM B cpoe  BpeMa Hal/JexaulHM
uhpasom,

Ha cur. 7 nokasan Manopull noaoHoCHbIH TOPH3OHT, NpeacTaB-
JACHNLIH TPEULHHOBATIMMN HOpPOAAMIE, KOTOPBIE npH GJaronpHATHEIX TO-
NOrpaQHIECKEX  YOAORIAX MOMET HACLILLATE BOAOR BbILEJERAIYIO
FOJULY W TAKMM OOPASOM COSANTL YCJA0BHS H3GLITOUHOTO YBJIAMKHEHHS
FpynTos 1 oaake sabososennoctn. Takwe yc/JoBHA OTMEYEHLI HanpH-
wep B Maruuroropexosm pafione. 3aech Ha mpasoGepexee p. Ypan
HMECTCH MYABAGOBPANIOE SaJieraHHe KaMEeHHOYTOJIbHBIX H3BECTHAKOR,
HPREPMTIX Mool Toamel puxasx otaoxenni. Baaroaaps GoJib-
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Wwofl pacKapcTOBAHHOCTH  BOJOHOCHBIX H3BECTHSKOB, MPHYPOYEHHOH
rJaBHeiM o6pasoM K apesnemy pycay p. M. Kusuan (B nanpasjienHn
¢ 3anajla Ha BOCTOK), H HAMOPHOCTH BOJ NPOHCXOAHT NMHTaHWe Bblile-
Jiexatleill TOMIK PHIXJAbIX OTJOMKeHHA mo wmpokoii nosune p. M. Ka-
ap1. B pesyabTate Takoro NoATOIJIEHHA no 9T0l nojoce HaGawjaer-
CH NblIUHaEA KYCTAPHHKOBAA H TpaBAHadA pHETHTE.IIbHG-ETh, MEeCTaMH 4e-
PeaAyIOUascsa co cnaomuoi 3ab0J04eHHOCTHIO.
[MoaoGHoe NMHTAHHE BepxHell TOJIH OT/IOMKEeHHH 3a cueT HHAKeje-
Aallerpo HanopHoOro BOAOHOCHOrO ropH3oOHTa BCTPEYAETCH O4YeHb 4YaCcTO.
Tak, npy rHAPOreoJOrHYecKHX H3bICKAHHAX A5 pufopa Mep mno
Gopbfe ¢ ONOJA3HEBHIMH HABJEHHAMH Ha TEPPHTOPHH, pacnoJo-
eHHoll no npasoMy (BeicoKoMy) ckiony p. Oxu okonao r. lope-
KOro, BbISBJIEHO, 49TO  BOJOHOCHBIE TOPH30HTHI, 3ajneraliHe Ha
cpaBHuTe BHO GoJblioil rayGuHe OT NOBEPXHOCTH 3eMJH, HMET
HATIOPHYIO BOJAY, KOTOpas Ha-
CHIIHAET BhILETEKAILYI0 TOJ-
uyy cyramuxkos (¢ur. 8). baa-
rojlaps STOMY [OJ3eMHLIE BO-
bl ‘BLIK/HSHHBAOTCA Ha KOCO-
rope 'Bblllle 3aJeraHusg CaMHX
BOJLOHOCHEX T'OpPH3OHTOB Ha
3TOM Y4acTke, 06yC/I0B/IHBARA
; sabosayHBaHKHe W ONOJ3aiHe
dyur. 8. 3aGodaunmaune CcKAOHA HanopuWMu  CKJIOHE.
BOMAMH #) Opuoji W3 pacmpocTpa-
Hemibix TpHuHH  ofpasoBatus
aabonoueHHoCcTell B CeBEPHHIX JecHbX paifionax Coiosa sBAAETCH NOJ-
30J1006pa30BaTe bHEI NIpoOLece, MpH KOTOPOM Ma HeGObIOH rayGmHe
OT MOBEPXHOCTH 3eau 0OOGpasyeTcs OPTIWTEHH, WIPAIOWHA poJbL BORO-
ynopa. bBaarojaps 9ToMy CO3/3I0TCA TaKHE JKe YCJIOBHA 3a60onauHBa-
WA, KAK W NpH TOATONNEHHH BEPXOBOMLKOMH.

2. HckyccTpennbie dakTopsl

3) B nocaennee BpemMa Ha KPYNHbIX CTPOMKaAX M B HACEJEHHBIX
NyNKTax ocoGenno YacTo TNPHXOAUTCA BCTpeqaTbes C sabodiouen-
HOCTLIO WaK BooOlle ¢ BBEICOKHM CTOfIHHEM YPOBHA TFPYHTOBBIX BOJ,
NPOMCIIeAINM  BCJIeACTBHE yeTpoiicTea pojoxpauunuul. Ilpa moxno-
pe Boib B PEKe BOLONOABEMHbIMH COOPYKEHHAMH NPOHCXOAHT MOA-
Nop rFPYyNTOBOro NOTOKA, CHAPABIHYECKH CONpPsiKEHHOro C BOAOH BO-
aoema, PacnpocTpanedne BAHANHA noAnopa B BePTHKAJBHOM H TOpH-
SONTAALNOM HANPABJICHHAX Pa3IHIHO B 32BHCHMOCTH OT reoJIOrHYeCKHX
H FRAPOrEOJOrHSecknx ycaoBril padoHa.

[Ipumepon TAKOro BJMSEHS AoBOJbHO MHOro. Tak, nocne coopy-
WEeHHSE NJAOTHHBL HA OAHOR M3 pek Ha BCeM [MPOTAXKEHHH NOANOPA
PEKH NPOHIOIA0 NOBLILIEHHe YPOBHA TPYHTOBBIX BOJ, norpeborasluee
yeTpoilcTBa ApeHaXa Ha TEPPHTOPHH ropoda, pacnojioXeHHoro Ha
ITON pexe.
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NoAveme soAsl B p. ¥Ypaa naoteuoii B Maruutoropeke npo-
A0 NonsenHe YPOBHA CONPAMEHHOr0 ¢ pekoil BOXOHOCHOTO
A i, TaKxe noTpeboBaBilee JpeHHPOBAHHA.

IOTPUM  THIOBOH NPHMEP MNOATOIJIEHHS TepPPHTOPHH ropojaa,
I'h un Gepery pexH, BCJeACTBHE MOBHILIEHHA YPOBHA BObI

ocje coopyxeHHs NJIOTHHBL. PaccmarpuBaembiii  npumep
MHBTOH THIHYEBIM B OTHOLUEHHH THAPOTEOJOrHIYECKHX YCJAOBHI peu-
U8 AU, NpH KOTOPHIX MOBHIIEHHE YPOBHA BOALI B PEKe BhI3bIBaeT
IO IpynToBEIX Boj B GeperoBelX y4YacTKax.

~ Monii Geper pekH npefacrapaser coboli wHpokylo (10 1 kM) mno-
Uy NolMeHHOH Teppacel ¢ OTMETKaMH ToOBepxHocT® ot 121 4o
A0 M, 3aHATYI0 TPOMBILLIEHHLIME NPeANPHATHAMA H KHJIBIMH 37a-
Winmn, Teppaca choxena awmoBHeM, npeacrasiendsiM 10—15-x Toa-
el NecKoB, BEePXHAS YacTh KOTOPHIX (MOJA HACHIMHBIM TPYHTOM) Bbi-
PRKEHS MeJKO3ePHHCTHIMH NEecKaMH, MecTaMH NepexoisillHMH B cy-
HecH n cyriauHKH, ¢ Ko3dguuuenrtom uasTpauun or 05 o 3 M
B CYTKH, HHACHAA 4acTh aJUTIOBHAJBHOH TOJILH NpejicTaBjeHa cpegHe-
W KPYNHOIEPHHCTBIMH, YacTO TPABHAHBIMH, NecKaMH H TIpaBHEM C
Kosdunenrom puaprpanun Ao 30 M B cyTkH. [IpaMepHo Takue Ke
LAPAKTEPHCTHEH HMEeT TOJIAa H NOAPYCJIOBOTO ANNIOBHA.

AJOBHASbHBIE OTJIONKEHHS TONMEHHON Teppachl JieXaT Ha KOpeH-
HWX Nopoaax: B I0MHOH YacTH TEPPHTOPHH — Ha OPCKHX TJAHHAX, B ce-
BEPHOH YaCTH — HA H3BECTHSKAX BEpXHero KapGoHa.

K anmosuasbyolt Toaule nofiMeHHON Teppackl NPHYpoOUEH BOJOHOC-
Wit rOPH3OHT, HAYUIHH CO CTOPOHB JApeBHea/TIOBHAJIBHOMN Teppachl
(¢ sanama).

Jlo ocyumiecTsienus noanopa B peKke STOT BOAOHOCHBI FOpPHIOHT
ApeHnpoBajics pekoHd M MOJIOMKEHHe ero YpPOBHA ONpefeisiioch OTMer-
Koit yposus Boaw B pexe. Ilpn oObiunoil orMmerke pekn 117 m nopepx-
HOCTh FPYHTOBOrO moTOKa Hmeaa orM. 117—I118 &, a wa oTnajenubix
OT pekn yuwactkax — 122—123 & u maxofmnack wHa rayGuwe or 0,5
Jlo0 5 M OT NMOBEPXHOCTH 3EMJIH.

[Tocne noawema ropusonta Boasl B peke o orMm. 120 m YPOBEHb
BOJOHOCHOIO FOPH3OHTA Ha TI]]'HPE'-II'IHI YUACTKAX KAaK MNMOKa3alH co-
OTBETCTBYIOILHE TeopeTHieckne noacyerm (no IMasnosckomy), noamed
Obii noBbicHTECA HA 2,53 M. Takoll nognem rpyHToOBHIX BOX Yrpo-
Haad NOATOILIEHHEM pacnofoXennusM aaccs npomnpeanpuataam. daa
tHogiepxaHia YPOBHHA FPYNTOBLIX DOJJ Ha CYULECTBOBABUIHX 0 NOa-
nopa orMmeTkax Owbul ocyllecrsicn Oeperosoii aApeHaxk, SBHBHIAICA
MCKYCCTBEHHBIM: BOAONPHEMIMKOM [ BOJ KaK CPYHTOBOrO NOTOKA,
WAYILEro co CTOPOHL APENNEAINIORNANLHOR Teppackl, TaK H (HILTpa-
HHONHOTO MOTOKA CO CTOPONLI PeKM,

K XapakrepucTHKe PHAPOreoJorHiecKnx YCJOBHI ONHCHIBAGMOro
paltona neobxoaumo A0GaANNTL, uTo GAAroAaps CHJABHOMY SaHJIEHHIO
AN PEKH FPYHTOBBIE BOAK NOAPYCAOBONH TOJNUIH alMOBHA npH paGore
APRHAMED OKAAANCH NeconpsxKennsiMu ¢ Boaoil B peke. [Tostomy npn
patiore apenaxa yponens BOAH B NOAPYCAOBOM aJIIOBHH ONYCTHJCA

FOPASAD HHMe Ana pexu. !
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p:ﬂutnue paja njaoTuH Ha BoJre BI3OBET TaKikKe NOANOP IpyH
\ HOJ HA BCeM NPOTAKEHHH NOBBIUEHHOrO ypobisa pexkd. Takn
pona, kak Kasaup, Mesekec ¥ Ap., pacnofioiKeHHble Ha MOHMEHHL!
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¢ur. 9. Cxema pacnoioxenns orpamaanmnx samd

'l"'i
i
4 || NAANOIMEeHHEX Teppacax PeKH, nocle COOpy#eHus NJOTHHBE OKa-

NOATOMJICHHBIMH B 3HAYHTEAbHOH CBOER MacTH.

B yxasaiHbIX IHAPOTEOJIOTHYECKHX YCJOBHAX MOALEM YPOBHS BO-
| * Huru FOpPH30HTA TPOHCXOAHT He TOJBKO NPH NOCTOAHHOM NOBbI-
Ypobis B peke, Kak 370 OblIO B NPHBEAEHHLIX TpHMepax, Ho
1m|up.1tax Benuuuna noanopa W €ro pacnpocTpaHeHHe B 3TOM
MeNLIIe, HesKend BejHYHHa NOoAnopa AAA NOCTOAHHOrO MNOBLI-

} Yponns BOAbl B pexe.
S TpeaynpexaenHa TOBEPXHOCTHOTO 3aTONJCHHHA n0-
[ POUliMx Teppac npH NOBHILEHKWH YPOBHA BOJALI B peke BO1O-
Mpymenuﬁuu napajjieabHo  ypesy pekH BO3BOJAST
8 AamOu. TTocaennue, Gyaydn nocTpoeHsl Ges yuwera ria-
WX yejaopuil, 4acTo CO3AAINT YCAOBHA TOATONIEH.
e ocnonanus aamOb BeiGpaH BOAOYNOPHLIN cJaoi,
L POPHACHTANLHOM HATIPaBJAEHHH A0 KOPEHHOro ﬁepera
W), AMOa He onpaBAbIBaeT CBOErO HA3HAUEHH:, TAK
| ApeiK L Kanap Oyaer HMeTh MECTO MNOATOINe-
WO WTopofi 1amGe Tak, Kak 3TO MOKasano ma Toil
WIARINON OF saTonjenus W TOATOMEHH:A OKa#ercs
MO AL lllﬁlllll. Muoil peayibTaT NoJyHaeTcs MpPH BO3-
WAAMBNT KOTOpofl sajoxen Ha BOACGYNOpe, HMEHO-

-,.-ﬂ'
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HIeM crnjomHoe pacnpocTpaHeHHe a0 KopenHoro Gepera (cxema «a»).
JAech npeaynpesaeHHe OoT 3aTOINIEHHA M NOATONJAEHHA JAOCTHraer
COOCH 1enan.

k) YcaoBHA MOBBLHUCHHOIO CTOSHHA YPOBHA NOL3EMHLIX BOJA 4acTod

COMAIOTCH caMHM CTPOHTEJBCTBOM KakK pe3yabTaT HeyAayHoro pacno-
JAOMENnns 31aHHH.

Boapeaenne 3gaanii ¢ dyHaaMedTaMmy, riayO00Ko YXOASULHMH B BO-
JONOCHBIET ropHu3oRT (A0 Boaoynopa HMAHW OJH3KO K HEMY), Bbi3blBaeT
noanop noasemuslx BoA. Ilpu stom Goabmioe BJIHAHHE HA BEJHYHHY
WOtNopa NoA3CMHBIX BOJ WMEET OpPHEHNTHPOBKA 3J3aHMA Ha MecTe.
Paenoaoense AJAHHHBIX CTOPOH 3AaHHH NEepneHAHKYJIApPHO HanpasJje-
M0 noJA3eMHOro NoToKa co3faer HanboJbliee NOANPYXHBaHHE ero.

IoaoGuslfi noanop, Ho B eule GOJBIIHX pasMepax, MPOHCXOMHT NpH
yerpolicTee HaGepesHbIX, IPH NOCTPOiKe AaMG WK JAPYTHX NOAOGHEIX
COOPYMEHHH, Korjia nperpaxaaerca BbIX0J NOAIEMHOrO NOTOKA.

J) Hapymeuue ycsoBuii eCTECTBEHHOrO ApeHaXka rPyHTOBOTO NOTO-
Wi MACTO Bbi3biBaeT noanop yposus BoAwl. [TpuMepoM Takoro noaTo-
NACHHA MOJKET CJYXHTh MOBblIEHHE YPOBHA TpPYHTOBOr0 NOTOKA,
WMeniiee MecTo B pailoHe OJHOrO MeTaJUIyprHuecKoro 3aBofad. JHa-
KOMCTBO Ha MecTe ¢ paffoHOM M TeoNOrHYeCKHMM MarepHajlaMH noka-
W10, YTO MECTD €eCTeCTBeHHOro JipeHama BOAOHOCHOTO TOPH3OHTA
JACHNaNoch 3aBOACKHMH oTXofaaMd (mnakowm). Daarogapsa moctenes-
HOMY YMEHBIIEHHI0 TWIOWAAH JipeHa)a YPOBeHb BOJOHOCHOTO TOpH-
0HTA M3 roja B roi mnossilancs. B KoHIE KOHIOB CRAJKa lIaKa
ofycA0BHAA NOJHOE «3aKYNOPHBAHHE» BOMOHOCHOrO ropusonra (e me-
¢re ero apenaxa GbAH HAJOMEHH! Lejbie rOpsl lNJaka), H YpoBeHb
(PYHTOBOrO NOTOKA MOBBLICHJCH, TMOATONHB BHauane (GyHiamMeHTsl 3i1a-
Wit W negefl, 3 MOTOM NOCTHT TONOK meveil.

M) B ycnoBHAX ropoJcCKOro Xo3siicTBa NOATONJIEHHE NOABANOB
SAAHHID ABNSETCH YACTO CACICTBHEM YTEUKH BOJAL H3 BOAONPOBOAHBIX
WK KanaansanmodHwX TpyG. Ha cocrapaennoll AAf TAKHX  YYacTKOB
KapTe rHAPOH3OTHNC MOMKHO HHOTAA BHIMRHTH MECTA YTEYKH BOJbI, KO-
Topsle GyAYT BbIPHCOBBIBATLCA B BHAE BOAHKX «XOAMOB».

H) MHorge npoMnpeanpusiTHs, HEOPrannaIoBaHno cOpacwiBas oTpa-
BoTannpie BOAL HAH HMEA HEAOCTATOMNYIO BOJAOCTOMHYIO CEeTh, TAKMKe
SACTO NOATONASIOT caMmu celn,

Pesiomupys pech H3A0MENNHBIA B HACTOAULEH raaBe MaTepHaJs, MOX-
WO OTMETHTh, 4TO BOAL, OOYCAOBANBAIOUINE NOATONIEHHE HJIH H30LI-
TOUHOE YBIAMKHEHHE, MOCYT NOCTYNOATHL B rpyHT C© TpeX CTOPOH. CBEP-
XYy, COOKY H CHH3Y. :

B nepsoM cayuae WMeEer mecro nocrynaeHse armoctepHsiX #uin
APYIrUX BOA, KOTOPME, NOMAAAA A HenpoHWuaembie W caabo (uib-
Tpylonme oGpasonanns, npn HeyperyaupoBaiHoM NOBEPXHOCTHOM CTO-
W COBAAI0OT YEAOBMA NOoBEpxiocTHoro 3abonavunsanna (r, ).

Hpn naanann e DoAoNpoiHiLaemMslx noKpoBHsIX oGpasoeanuii mo-
HAAMIOIIME 1A NOBePXHOCTE BOAL HHQHILTPYIOTCA JI0 NEpROro BOAO-
VIOPHOrG CA0R, B peayasTaTe uero co3jaeTcd NOBbIIEHHE YPOBHSA
pepRonoake (a, x), rpynrosoro notoka (6, r, 1) nam GaccefiHa TPYH-
ronux noa (n, #). Takuw o6pazoM B 3TOM NOCJAeAHEM Ciydae TOATO-
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njaeHue Tepputopuii GyAeT CBA3AHO ¢ CE30HHLIMH KOJIeOAHHAMH YPOBHA
FPYHTOBBIX BOA HJIH BEDPXOBOJKH.

Bo BropoM cayuae — mpH NOCTYNJEHMH BOAB B pyHT CcOOKY —
NOATOIJIEHHE MOryT CO344Th KaK I‘p}"HTﬂHHE, TdK H NOBEPXHOCTHLIE
BOALL. [lepBbie MOTYT cO3AaTh NOATONJEHHE TO NMYTH eCTEeCTBEHHOMH
LHPKYIAIHA TPYHTOBOTO MOTOKa (0, K) ¥ NpH BBIXOMEe HX Ha TOBEpX-
Hoctb (B). IlopepxmocTHhie Xe BoAbl nyTem GokoBoil (HALTPamHRA
H3 BOJOTOKOB H BOAOEMOB 4acTO TNOATONJAKT OGuaHialimHe K HEM
yaacTk® (3, u).

B TperbeM c/aydae MOATONJEHHE CHH3Y OOYCJOBJIEHO NPHTOKOM Ma-
nopHeIX Boj (e, M) HWIH B pe3y/bTaTe nepenojwends bGacceina rpyHTo-
BhIX BOA& (4, 7).

Kamabiii #3 yKasanHslX THNOB 3a60J0YEHHOCTH HJH BBICOKOrO Mo-
JIOKEHHSI YPOBHA TPYHTOBLIX Boja norpefyer ocobuiX, CHelHaJIbHbIX
MEpOTIPHATHI MO ocyuienHio. Tak Hanpusep, npun nepeom Thne 3abono-
YeNHOCTH BeChbMA YAacTO OCYIEHHe NOCTHraeTcs YPeryJHpoBaHHEM Mo-
BEPXHOCTHOrO CTOKA; NPH BTOPOM THNe HeoOXOLHM JIpeHaX CcaMmMoro
BOJOHOCHOIO TOPH30HTAZ; ITPH TPETLEM THIlE MOMKET OKa3aThbCH IleJeco-
o0pasHLIM TOHHMEHHe YPOBHA B MHTAIOULEM BOJOHOCHOM TOPH3OHTE.

Takhum o6pasoM eCTeCTBEHHLIC M HCKYCCTBEHHbIE YCJOBHA, 06ycio-
BAHBAIOINHE 3a60JaUHBaAHHE HJIH BOOGIE BHICOKOE NOJIOMEHHe YpOBHA
FPYHTOBLEIX BOJ, MPeAONPEAENAIOT H XapakTep OCYIUHTEJLHBIX Mepo-
pHATHIL :

I'JTABA 11

CNMOCOBbI 3AIHKHTBI OT I'PYHTOBBIX BOJL

Jlas 3aMTH OT TPYHTOBLIX BOJA OTAEJNLHBIX COODYMKEHHH HJH HX

Fpymn, a Takixe JAf JIOKAJH3AUHH BPeJIHOTO BJIHAHHSA FPYHTOBBIX BOJ,

I YCJOBHS 3acTPOHKH M SKCMJIOATAIHH TOPOJACKHX H TpOMBINIIEHHBIX

. TeppUTOpHil, B NpaKTHKe HAlIero CTPOHTEALCTBA NPHMEHAITCA HHMKE-
- QUBAYIOmMe paccuHThHIBaéMble Ha JJHTEJbHBIH CPOK AefiCTBHA Mepo-

~ HpRRTHn:
1) rmaponzoasnus;
" ) HOACKMIKA TeppHTOPHI,

ORI NOBEpPXHOCTHOrO CTOKA,
MITRNCNpukaLa apennpyiowero aeficTBHs ecTecTBEeHHEIX BOJO-
FpyuTonsx Boa;

TN
1. Fnapounsoasuus

e paboTil He HanpaBJeHbLl Ha H3MEHEHHe B Ka-
CAOMMNIIErOes Ha yuacTKe COOPY2KEeHHS peXXHMa TpyH-
O M0 STON TOMKN SpeNNst SIBASIOTCS BHOJHE TIACCHBHBIMH.
BAMLHTI OF FPYNHTORME DO IOCTHTA@TCA TIPH THAPOH3OJIAUHA
WA YOAOTHONNEM OOHOBIOIG MATEPHANG KOHCTPYKUHE B LEeJAX NpHAa-




MM eMY NOBLIIEHHOH BOJOHENPOHHLAGMOCTH HWJH YCTPOACTBOM pas-
CMNOro poaa anTHQHALTPANHONHLIX TOKPHITHA (MOKPOBOB) Ha BHELW-
Mol WaN mayTpenHell NOBEPXHOCTH TIOA3EMHHIX COOpYIKeHHl.

2, Moackinka TeppHTOPHE

Hojacwnka naet BO3MOMKHOCTH NOJYYHTH GJAaronpHATHYIO TayGHuy
SANEPANMN FPYHTOBBIX BOJ NOJA NOBEPXHOCTHIO 3EMJIH, Ha OTAEJLHOM

HOTKE Wian paxe OoJiee HAH MEHEe 3HAYHTE LHOH TeppHTOpHH, Gea

WeAeNna KakAx-Jubo cnelHajbHbBIX paGoT Mo NOHHMKEHHID YPOBHSA
FPYITonmx BOJ.

Hoacwnka naeT KanuTajbHOE PElIeHHEe, HO KAK MEepONpHATHE, npe-
CARiYIouee eHHCTBEHHYIO 1eJb 3alHThl OT I'PYHTOBHIX BOMA, NpH-
MeMseTCH peaKko, Tak Kak Tpebyer 3HAUMTe/bHBIX Macc 3eMJH H INph
BICYTeTEHE H3OBITKOB Moc/eAHEeHd Ha NMPOH3BOJHMBIX B JNOCTATOYHOR
OARIOCTH CTPOHTEJBCTBAX OGXOAMTCA CJHIIKOM JAOpOro.

3. O PraHH3auHa NOBEPXHOCTHOrNO CTOKa

Buicokoe crofinie YpPOBHA TPYHTOBEIX BOJ MOMXeT ObiTh BEI3BAHO
Il paae caydaeB NOBLINEHHOR HAGRAbTpauued, obycioBJeHHOH Heno-
CTATOYMHO ﬁh’lETphIM CTOKOM JAOAAEBLIX H TaJblX BOA C HNOBEPXHOCTH
IePPUTOPHH. . P in

CTok 3THX BOA Mo¥eT OuiTh HHTeHcHHUHpOBaH, a HHpHALTpA-
IS COOTBETCTBEHHO YMENHbIIeHA MPH NOMOLIH PasJIHYHOrO poja Mepo-
NPHATHI MO OPraHH3alHH NOBEPXHOCTHOTO CTOKA.

K uncny nopobGHBIX MeponpHATHE, OKasbiBalOLIHX BO MHOFHX CJy-
HASIX BMOJIHE OTYETJHBO BbLIPAXKEHHOE BJIHSHHE HA CHHIKEHHE YPOBHS
IPYHTOBLIX BOJl, OTHOCATCA:

|. Haropasie xanashl.

2. BeprukasbHas nJaHHpoOBKa.

3. CeTH OTKPHITHIX KaHaB Ha TEPPHTOPHM.

4. 3akpeiThie BOAOCTOUHLIE CETH,

Harophnse KaHaBb CAYKAT JJA OFpaMaeHina TeppHTOPHIl
OT NPHTOKA NOMKAEBLIX H TaJALX BOJA €O CTOPOHL CMEMHBIX YYACTKOB
¢ NOBLIMIEHHEIM peabeédoM.

TpaccHpopka HaropiblX Kamap o0OWYNO e BCTPpevaeT CKOJb-
JnGo cyuiecTBEHHBIX 3atpyanennil, Tak Kak momer GuTh NpoH3BeaeHa
nHe npeie/os SamlHiaeMoll TeppuTopuN, DAOJL ce BepxHero (cuHTas
N0 YKJOHY) Kpas.

['mapapiaHvecKHii pacueT MArOpHWMX KAHAB TNPOM3BOAHTCA OOBIYHO,
a p 1oxnoi nonoce CCCP neeraa, ma orsog anBHEBLIX BOJA, MAaKCH-
MaJILHBIE pacueTHLl pacxod KoTopux Moser ObiTh onpejeneH HJAH MO
popmyae lIj-ll‘{.]'I\C 192]; ry NpUBoAMMOli NOYTH BO BCceX PYKOBOJCTBAaxX
o rHAPOJOrHA H Aaomel pacxoan ¢ ofecnedeHHOCTLIO, YCJIOBHO olle-
nnnaemoli 8 2% (nonropsemoctuio 1 pas B 50 Jjer), nau 1m0 MeTOMLY
<NpefieibHBX HUTEHCHNHOCTell», npHMeHseMOMY NPH pacyeTe OTKPLITOH
H 3AKPHITON BOAOCTOMNMX ceTei L.

I Cw. ‘manpumep kmiry ,KanaamzaumAa BaceseHHHX MeCT' mnoa pen. npod.
I, ®, Hoanona,
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[Ipu npumeHeHHH HOCJENHEro MeTOMa MEPHOA OAHOKPaTHOro N
BLIEHHA WHTEHCHBHOCTEH Ao/uKeH OHTh NMPHHAT OJAHAKO JOCTATOYH
aourensHeiM (Kak npasnio, ne menee 10 Jjer), Tak Kak nepenoJiHeHH
HArOPHLIX KAHAR, MOYMTH BCerja pacnoJjaraeMblX Ha Kocoropax, np
HEH3GEKIOM B STOM c/Iydae NPOMbIBE HH30BOr0 OTKOCA MOXKET OKa
34ThCA UPEBATHIM  3HAYHTE/BHLIMH  OCJAOXKHEHMAMH JIIA  XO3AHCTR
OrpaXAaeMblX TOPOJACKHX HJH TPOMBINLIEHHBIX TEPPHTOPHH.

[pr BoAOCGOPHBIX MJAOUIANAX, NPERLINAIOMHX 2—3 KM* Ha ceBep
H 15—20 kM2 B cpeaueit noaoce CCCP, HeoOGXONHMO YUHTHIBAT
TAKMKE W CHErOBLIE MAKCHMYMbI, KOTOpble TpH YKA3aHHBIX YCJOBHA
MOT'YT NpPEeBHIUATb JIHBHEBLIE.

Bo nabemanue pasMbiBa OTKOCOB H JIHA CKOPOCTH B CEYEHHHAX Ka-
HABBl MPH PACYETHOM pacxofie He A0JKHB MNPeBBINATH NpenebHo
JIONYCTHMBIX JJIA JAHHOTO TPyHTa (HANpHMEp NPH CYNECAX H JerkHx
cyranukax 0,6—0,7 m/cek). ,

B tex cayyasX, Korja pacueTHble CKOPOCTH OKasulBaiTCA BHINE
JONYCTHMBIX, OTKOCH M JIHO HArOpHBIX Kanas NPHXOJAHTCH KpPenHib.
Ilas ymeHbiienns paGoT NoO KpenJeHHsM HArOpHY KaHnasy HHOra
OKA3LBaeTcs UenecoobpasHbiM pasbuTh Ha pAA YUACTKOB Mepenajgamu,
KOTOpEIE BO MHOTHX CJAY4aaX MOryT ObiTh BLINOJHEHB! JAOCTATOYHO
NPHMHTHBHO, C NPHMEHEHHEM B KAYecTBe OCHOBHHEIX MaTepHAJOB je-
peBa H KaMIis.

BononpueMHHKAMH HATOPHLIX Kauap cay:xar OGalkW, OBpard, peukH.

BeprAKaabHasd NAAHHPOBKA MOXET OCYIWECTBAATHCA
NyTeM MNOJACHLINKH Ha TNOHMMKEHHLIX OeccTOYHBIX Y4YacTKax H CpesKH
PasjHYHOro pojia MeCTHBIX TOBLIIIEHHI pejabeda, MElaollHX CTOKY.

[MopnoGuoro posa paboTel AOJMHGI NPOEKTHPOBATHECA C YHETOM
00LIeN1aHAPOBOUHLIX noTpeGHocTell u Takum ofpazoM, 4ToOb OGBEMB
BEIEMKH H HacwnH GajJaHCHPOBAJHCL, a4 PACXOABl N0 NEpeMelleH o
JeMJAHLIX Macc ObLTH MHHHMaAbHBIMH. Jlas BHYTPHKBapTaJIbHbLIX, 3a-
CTPOEHHBIX WJH TNpeiHa3HauelHelX MNOJA 3acTPoilKy YYacTKOB YKJIOHLI
MNOBEPXHOCTH cJieflyeT HaszHauaTe npH stom He menee 0,005.

ek THBHOCTL NJIAHHPOBOYHBIX paboT B OTHOLIEHHH YJYdlIeHHA
YCAOBHI CTOKA NOBEPXHOCTHBIX BOA MOMET OuiTh CYUIECTBEHHO TOBHI-
IEeHaA YCTpPONCTBOM KAMEHHLIX HJH YCOBEPHIEHCTBOBAHHBIX nmEpHmﬁ
Hi JlOpOorax W BHYTPHKBAPTAJbHBIX YYacTKaX, a TAKMKE YCTPOHCTBOM
OTKPBITHX HJH 3aKPLITEIX BojocTOuHbIX ceredl. Te WiaM HHBIE H3 lepe-
UHCACHHWX MEpOnpHATHH NMOYTH BCErAa CONYTCTBYIOT TJaHHDUBKE.

COeTH OTKPHTH X KaHaB BKIOYAIOT: PeryJTHPYIOILHE 3IeMeH-
T 0 Buae nerayboKHX Kanap (KIOBETOB) H OTBOASALLHE HJIH MaricTt-
PadibHe Kananns,

Peryaupyioninm  KanapaM, NPOKJIAALIBAEMBIM MPeHMYILECTBEHHO
BAOAL Acpor, npnaasercs obwiuro rayGuia B 0,0—1,2 ¥ npu wHpHRE
no any 0405 u n ykaonax ne menee 0,001,

OrBOJAsiNe Kalans, NpHHEMAOLIHe BOALI  H3 KIOBeTOR, TpPAaccH-
PYIOTCH N0 nomeKennam peaseda ¢ yuetoM CYUIECTBYIOIIHX H MNpoex-
THPYEMMX 3a00ni W Coopymenui,

TH KOHARL PACCUMTHIDAIOTCA Ha NPONYCK JIHBHEBLIX pacXoioB,
BEJAMUMHA KOTOPWX YVETANABJAMBACTCH N0 YKe YNOMHHABIIEMYCS MEeTO-
AY npeaeasiux murencuouoctedl, Ilpn sTom oaHako B NpoTHBOMOJIONK-
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WOCTH eayuAKl pacueéTa HArOpPHBIX KaHap NEpHOA ONHOKPaTHOrO npe-
_EIHIIIHIIH ppuiuMaeTcs 0OBIYHO MaJbIM, PAaBHREIM OJHOMY TOLY H Me-
WOE, 410 JNeT BOSMOMKHOCTE NOJYYHTh JOCTATOYHO SKOHOMHYIO MO ra-
| NNTAM CeNelnii cerb.

~ OTeoasinie Kanapsl OTKPHITOH CeTH JOJUKHEL MMeThb IIMPHHY MO
Ay ue menee 06 M u ruyOHHE!, HECKOJBKO NpeBbilaloline rayOHHbL
NPUMBMKRIOIINX  KIOBETOB, YKJOHB OTBOAANIHX KaHaB JHeJaTeJIbHO
MO Me smenece 0,0005. Tlpun npeHATEIX WHPHHE MO AHY, YKJIOHAX H
Gy nponyckxas cnocoOHOCTh KaHAB JOJDKHA ObiTe NPOBEpEHa
wiieckuy pacuetoM. Ilpu sToM moxeT OBITE AOMNYLIEHO NOJHOE
Hoenne.

~ LpYh OTKPLITEIX KaHaB B YCJOBHAX FOPOACKHX H TNPOMBIIIEHHBIX
ppiropuit ob6sagaer pAAOM CYHIECTBEHHBIX” HEOCTATKOB, TaK KAk
WAUNTeABIO YMEHBINAST MOJE3HYIO INHPHHY YJHI, TpeOyer ycTpoHcT-
WA MOCTHKOB H mepexomos, TpeGyerT OO0JBUIOrO H CHCTEMaTHYECKOro
UMONTA, npensTCTBYeT NPOKJAaJKe NOJA3EMHBIX COOPYIKEHHH, a 3aua-
21YI0 KpoMe TOrO H AHCCOHHPYET C O0OLIHM apXHTEKTYPHBIM OBJHKOM
poupotios wan npoMnpeanpuATHH. [To3TOMY Ha YKa3aHHBIX TePPHTOPHAX
$0 Tl OTKPBITEIX K3HAB MpHMeHsieTcd oOblYHO JIHIIL B KauecTBe BpPeMe-
WOI'O MeponpHATHA Ha cjabo 3acTpOeHHEIX YYAcTKAax, a TakiKe CTpPOM-
POALNBIX TLIOMIAAKAX B NEPHOJ HX OCBOEHHS.

JnauntensHo Gosee COBEpPIIEHHOH ABJAETCH 3aKpPHITAHA BOJO-
ProvMHa®" CceTh, CHOYMamasa AAA OTBOAA JHBHEBRIX H TANEX BOA
¢ (arOYCTPOBHHBIX TFOPOJCKHX H TIPOMBINLIEHHBIX TEpPHTOPHIL,

B coctaB 3aKpHITOH BOJOCTOUHON (MJH JHBHEBOH) CETH BXOMAT:
|} yauunble JOTKH, 2) QoM AenpHeMHble KOJOAIL, IPHEHMAIONIHE BOILY
W1 JOTKOB, 3) BTOpOCTENEHHbie H riaBHble (COOPHLIE) KOMICKTOPHI,
paaMeniaeMele NpeHMYNIeCTBEHHO NOJA NpOoe3naMi W YJAHILAMH,
| BonpocaM NPOEKTHPOBAHHA 3AKPBITEIX BOAOCTOMHMWX cerell nocps-
iena obGwupnas u obcrosTessHas Jureparypa. He ocrapapsmpanch
nosromy Ha obmieM oONHCaHHH JIMBHEBOH CETH, OTMETHM 3JeCh JHUIL
HEKOTOpBIe ee OCOGEHHOCTH, MPEACTABMMIONIHE SHANCHHE JLIR NdJbHER-
Hero, -

Pacuer 3akpbiTOil JHBHEBOH CETH, TAK e KAK W OTKPWITON, NMpou3-
BOJHTCHA TO METOAY NpelenbHBIX HuTeHcupnocrel. llepwon opnokpar-
#Oro TIPERBILEHHA YCTAHABIHBARTCA TIPH ATOM B SABHCHMOCTH TJIaB-
LM 06pa3soM OT BEpOSTHBIX NOCACACTBHI  3aTONJAEHHA TepPHTOPH
JAHBHEBRIMH BOomaMu B mpegensax or 1 no 25 aer. HanGosee wacro npo-
NOKUTEBHOCT  YKASAHHOTO NEpPHOAA  npuuuMaerca B 2—3 roja.
Taknm oGpasoM yiKe TMPH NPOEKTHPOBAINN BOJAOCTOUHBIX CeTed npe-
[ yCMaTPHBACTCA BOSMOMKHOCTL HX GoJice WM MeHee YACTOTO MEpenod-
HeHust (Hanpusmep B MOCJAEMHEM CJAYHAe nepernonHeHHe 10JMHO HMETh
mecto B cpearem | pas B 2-—-3 rona). BoamoxHocTe NEpHOAHIECKHX
NEPenoJHEHHH BOAOCTOMHBMX ceTell aosKna ocobOo YUMTHIBATHCH B CJTY-
qae NPHCOENHMHEHHS K STHM COTAM JPEHAMHBIX YCTPOHCTB.

CThIKH BOAOCTOMHLIX TPYO, YKJaALIBaeMblX BecbMa 4acTo H3 KO-
POTKHX 3BeHbeB, Manuoll neero B 0,7—1 u sanenwBaiorca Gea 604b-
MoH TUIATENBHOCTH, TAK KAK NpH 5TOM npecieayercda JiHIb  IIE€Jb
JAULATH TPYO OT BBIHOCA B HMX 4aCTHL OKpyxatoutero rpynra. [lo-
ITOMY BOAOCTOYHBIE CETH BECbMa YacTO NOMHMO BbIOJHEHHA CBOHX
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OCHOBHLIX (PYHKUHI OKa3LBAIOT HA TPYHTOBHE BOABLI 3aMETHOE ape
pyloulee BJHsHHE,

[Tono6uoe e BJAHAHHE MOryT OKa3blBaTh Ha TPVYHTOBHIE -BOMALI
HHBIE TMOJ3EMHbIe MPOKJAAKH (KaHAJH3ALHOHHBIE, BOACHPOBOLHLIE
HHH ¥ MP.), BAOJL KOTOPBIX NPH HX VCTPOHCTBE CO3JalOTCA 30HL pa
PBIXJICHHOrO TPYHTA.

EcrecTrento, 4to Jpenupyionlee AciHcTBHE CAHHTAPHO-TEXHHYECK
ceTeil MOMET NPOABHTLCSA JHINb NPH 3aKJajKe HX N0J YpPOBeHb rpy
TOBbIX BoJd. B npoTtmBHoM cJayuae yTeuKH M3 3THX ceTeil NMpH EX H
HCMPABHOCTH CMOTYT, HA0OOPOT, ABHTHCA JOMOJHHTEALHBIM — HCTOYI
KOM NHTAHHA TPYHTOBBIX BoA H QakTopoM, cnocoOCTBYIOUIHM MECTH
NOBBIIEHHAM VPOBHS nocjeaHux. O6 9TOM YiKe TrOROPHIOCHE B
Y

CAyuan 3HAUHTE/BHOTO YJVYLICHHS NOJOMKEHHS C FPYHTOBLIMA B
AaMH B pesysibTare YCTPOcTBa (peKalbHO-XO38HCTREeHHON KaHaJH3
IIHH OTMEYEeHEl Ha pajfe FopofcKHX H NPOMBULJICHHBIX TEPPHTOPHIL.

IIpn stom npeoGnasamiiee sHavedne HMeeT 0OLIMHO TpeKpalleHH
HCKYCCTEEHHOIO NMHTaHHA TPYHTOBLIX BOJ 33 cueT GuIbTpauuH W3 pa
JHYHOTO POJla CTOYHBIX SIM, MOMVIOMIAIIIHX KOJOAIES H BHrpe6o
JHKBHJIMPYEMEIX ¢ YCTPOHCTBOM KaHAaJJH3AIHH.

Hsioxennvie obcTosTeILCTBA CACYET BCErJla HMETh B BHAY 0P
pellleHHH BOIIPOCA O MEPONPHATHAX, HEOOXOAHMLIX A8 TOHHKEHH
VPORHSI TPYHTOBRIX BOJL HA TOPOACKHX M NPOMBIIICHHBIX TEDPHTODHSA
Ilpp X HeGJaroycTpOeHHOCTH BO MHOPMX CAYHASX MOMET OKa3aThe
uexecoobpaanoil nocTpoiika B nepeywy ouepenb JadpHeroi U dexansHo
NO3ARCTBEHHON KaHa M3auMOHHBLIX ceTeli ¢ Tem, urobnl JHNbL 10CH
BHIACHEHHA CTENeHH BO3JAEHCTBHA NMOCJACAHHX HA TPYHTOBLIE BOAHI Tie

PEXOMIHTE K OCVUIECTBJICHHIO JIPeHAXa WIH HHBIX MeponpuATHii cne
IHAJNBHOr0 XapakTepa.

|
4. WnTenCHpHKAUNA APEeHHPYIOWEro ACHCTBHA ECTEeCTBCHHHX BOJO-
NMPHEMHHKOB IPYHTOBBIX BOJ

BeicoTHoe mosioKenue OCHOBHOrO TOPH30OHTA TIPVHTOBBIX BOA  HA
TEPPHTOPHH B 3HAYHTEJLHON Mepe onpeliesisiercs YCJIOBHAMH BbIX0Aa
3THX BOJ B OTKPBITLIC BOAOEMbl WJH BOALOTOKH. B tex cayuasx, xor-
Ad NOTOK TPYHTOBBEIX BOJ ApPeHHPYETCH HeNnocpeAcTBEHHO PYCJOM peKH
AR TOJIBOAHON uauieil o3epa WM Tpyja, MEXKLY YPOBHEM BOJAH B
HHX H YPOBHEM TPYHTOBBLIX BOJA CYUIECTBYeT TecHad CBfsb. ITa CBA3b
MOMET OBiTb MCNOJAB30BAHA AJA HCKYCCTBEHHOTO CHHIKENHS 3epKaJa
PPYHTOBBIX BOJ Ha NPHOPEXHBIX TEPPHTOPHAX NYTEM CHEMKEHHs OLITO-
BOTO YpPOBHSI BOJbI B JIPEHHPVIOIHX BOAOEMAX HJH BOJAOTOKAX.

CHuXeHHe YPOBHA BOALI B NPYAax HJIM 03epax MOMKeT GLITh I0-
CTHIHYTO:

I) pacuMCTKON pycea, BHIBOASINUAX BOAY M3 BOJOEMOB, HJIM npo-
KONMKOH HOBLIX OTKPHITHIX OTBOMHBIX KAHAJOB:

2) npoKAaAKol TPYG MM rannepeil, cAYKAIMMX 1A Tex xe ueneil:
3) MexaHMvecKol oTKaukoil;

4) HCKYCCTBEHHBIM YMEHbIIEHHEM njowanu soxocGopa Npyaa HAM
osepa.
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HiixeHHe 3epKaJa BOJAbL B NpPOTOKaX MOMeT ObiTh OCYILECTBJEHO
HOMOILH CJAEAYIONIHX MEpOnpHATHIA:
|) pacuHCTKH pycsa OT NpPensTCTBYIOIHX CTOKY TOIJIHKOB, KaM-

HANOCOB H fp.; : ' '
b} CNpAMJIeHHsA pycJaa;

J) nepeycTpoiicTEa HWJIH YHHUTOMKEHHS HCKYCCTEEHHBEIX  COOpYKe-
Wi, coanaomux HemeaaTesbublii noanop (MocroB, Tpy6, 3aKOJOR
np.);

!l] COYCKA TOPH3OHTA BOIB HA NJOTHHAX.

I} wacTHEIX cayuasnx, Kak Ve VKaselBajgoch Bwite (ri. 1)), moanop
kijia rPYHTOBHIX BOJ MoeT OuIThb COS[AH 3a cYeT YCTPOHCTBA CBa-
WK FPYHTA HWJH NPOMBILLIGHHBIX OTXOAOB (Hanpumep sonwl) no Gepes
M pex B npymob. JIHkBHaauHa noaobHoro MOANopa MoXeT OHITh
Hponseefena JHOO- YaCTHYHEIM YAajeHHeM OTBaJOB JHOO YCTPOHCTBOM
dpenaxa Gams crapoii Oeperonoil JHHHH.

PaGoTEl mo HHTEHCHOHKALHH APEHHPYIOLLErD ACHACTBHS €CTeCTBEH-
WX BOJLOIPHEMHHKOB TPYHTOBEIX BOJ, [aJIeKO He BCerja BO3MOIKHBIE,
WIOrna Bce 3Ke CMOTYT OKa3aThesl BHOJIHE IeJjiecoo0pasHbiMH, ocoben-
i B TEX CAyuanX, KOTAAa TpyHTH BOLOHOCHOH TomuH ob6jajaloT 3Ha-
MNTENEHOR BOAONPOBOAKMOCTEIO. B nofobHuX YCJOBHAX NPH NOMONIH
DXAPAKTEPH3OBAHHEIX PabOT MOXKHO MOJYYHTH CHHMKEHHe 3epKaJjia rpyH-
TOBBIX BOJI HA 3HAYHTENBHHIX N0 TIJIONIAAH TEPPHTOPHAX.

5. Jpenax

[pyntoBeie BOABI, Nojayuaoine Gojee WIAH MeHee NOCTOSHHOE NH-
fanpe 3a c4eT HHOHILTPAllHH, KOHIEHCALHH HJH NPHTOKa M3 Tay6o-
AHX HATOPHLIX TOPH3OHTOB, He mNpeOBIBAIOT B COCTONHHH TOKOH,
I, HMed, KAK MPaBHI0, AOCTATOUHO OTHETJIHBO BBIPAXKEHHYIO Aenpec-
CHOHHYIO NOBEPXHOCTDB, JABHAYTCA MO TPYHTOBOR TOMIE K JAPEHHPYIO-
MMM HX peKaM, ozepaM, ray0oKo 3aJeraloildM BOAOHOCHLIM TIJIACTaM
(0 CHHMKEHHBIM Nbe3OMeTPHUYECKHM YPOBHEM H T. 1.

BricoTHOE nosoXeHHe 3epKasa PYHTOBRIX BOA B CHJALHON CTENEHHW
JBHCHT OT oOTBOAOCNOCOGHOCTH, 3aKJouaomel mxX BoOJAOHOCHOH ToJj-
. Tak uanpuMmep, oTBOJ TPYHTOBmX BOA CAaGONPOHHILACMBIMH IpyH--
TAMH NPOHCXOMHT Me[LJeHHO H MNO3ITOMY NpPH OJHHAKOBOM NHTaHHM,
(JIHHAKOBBIX YCJIOBHAX BLIX0J1A B3 BOJAOHOCHOH TOJIIH H NPOYHX pap-
HWX YCJAOBHAX 3€pPKaJio TPYHTOBBHX BOJ HA TEPPHTOPHAX, CJAOMKEHHHIX
Hopo6HBIME FpyHTaMH, OyAeT CTOATH BBIIE, HEHKEJH HAa TEPPHTOPHAX,
(JIOAEHHBIX TpyHTaMmu, oOnajaiouiHMu OOALmIEH NPOHHIAEMOCTBIO H
NO3TOMY XOpOIIO OTBOASALIHMH BOAY.

Haszpanme <«apenak», TNPOHCXOAfiNlee OT AHTJHIACKOTO rJjaroJa
o drain — «0TBOJAHTL®, AOCTATOUHO XOPOLIO COOTBETCTBYET CYIIECTBY
APEHAMKHBEIX COOPYIKEHHI, BHINONHAOUIHX CRO OCYIINTEIbHYI0 (YHK-
M0 NyTeM OTBOAA PPYHTOBBIX BOJ, M3 BOJAOHOCHOH TOJMIIH MO BHOBb
(031aBAEMbIM HCKYCCTBEHHBIM NYyTAM.

Jlas 3TOro noj ypoBeHb FPYHTOBBIX BOJ 3aKJaALIBAIOTCA «OCYINH-
IeJiH» MJH €ApeHbl», HEenocpeicTBeHHO NpHHHMAaIIHe (oTGHpapUIHe)
BOAY #3 TPYHTa H NOJBOAAILHE ee K Pa3/HYHOTO POAA «NPOBOAALIAMS®
yerpoiictpaM (HanpHEMep caMOTEedHBIM KoAJeKTOpaMm, cadodam), cay-
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MAUGIM LIS BLIBOA TPYNTORLIX BOA B DOAOHPUEMIMK (pexy, osepo,
NOFAOILAIOLIHA KoJaoaen ). LU :

Jlesenne SAEMEHTOB APEHAKHLIX COOPYMONM 1A socymaouues
CNPOBOJSNLHES SIBANETCH OJHAKO B HIBECTIDN MOpE  YOJAONHLIM, Tak
KAK «OCYIAIONIHEe» SJeMEHTH BCEraa CayMar i Toll wan wnoit mepe
AJIE OTBOAA TPYHTOBHIX BOJ, 4 <«NPOBOJASME* B PHAG clyuaen Bo-
MNOJIHAIOT TONYTHO Takxe W (YHKUHIO 3aXBATA PPYNTOMMX hoja, cBO¥-
CTBEHHYIO TJaBHEIM 00pasoM <«OCYIIHTEANAM,

«Ocymaonme» JeMEHTH APEHAMHMY Coopymennil neeran sakaa-
ALBATCA 10, YPOBHEM [UPYHTOBHEIX DO, HOANCHCHLLAMN [10HHHEHHEO,
B MPOTHBONOJOXKHOCTD «NPOBOAAILIHMS, KOTOPLIE HPW HpMYeHenn s Ba-
KYYMHBEIX YCTPOHCTE MOTYT PACHOJAIATLEN M BRINE YRAasannoro ypos-
HA, OAHAKC NMOYTH BCerjia noj nopepxuocrTiie SeMiimn,

B ceere Bcero H3NOKEHHOrO NPEACTANIMATEN  NBOSMONIWMM  J13Th
cAenyonee OnpefeseHie TepMUHY «APeIas

OIpeHaaMH HASHLIBAKTCH NOANEMIUME COOPYXKe-
HHSA, CAYXallHe AJ8 HCKYyceTnennoara fHOWHMKEeHHSA
TrOPH3OHTATPYHTORMX BOA NYTEM WX BMBROAAN HD BO-
AOHOCHOH TOJMIIH NO BHOBL COBMABAEMUMM Y THM

[Ips 5TOM B NPOTHBOMOJOMKHOCTL PASIMUHOIG POl yerpoRcTam,
NpHMEHSeMbIM [PH HCKYCCTBEHHOM NMOMMACHHN YPOUUN FRpYIToRux pom
OJfl CTPOHTENbHBIX IeJeH, APeHAMH OCYILeCTIAMIOTEN, KK HpaBHao,
C pacueToM Ha JJHTEeJLHBIE NEePHOL SKCHAOATAILNN,

OcHoBHble 0COGEHHOCTH, THNIH H CHCTEMI APEHAMILY COOPYMeHHT
paccmarpuBaiores uuxe s ora. lIL

rJIABA 1

CUCTEMBI JIPEHAKHBIX COOPYXEHHA, YCJOBHS HX
MPHMEHEHHA

B sasHcHMOCTH OT pacmosiOeHHA APEHAMHLIX COOPYIMEHHN no o1-
HOWEeHHI0 K JIPSHHEPYeMOH TEPPHTOPHE # HCTOUHHKAM NOCTYIemn «
Hel TPYHTOBEIX BOJ PAa3JHYAT  CAEAYIOULHE CHCTEMM  JpeHased:
n) cuerematHzecknii, 6) rosoBHOMH, B) Koabuepol u r) OGeperonoil.

B 2apHCHMOCTH JKe OT NpHMEHSeMBIX YCTPOHcTd {(KANTIMNMX) /i
WAXBATA JAPeHHPYEMBIX BOJ, BbIAEJSIOTCH CASAYIOUIHE KOHCTPYKTHRNEC
THIW Apenaykeii: a) rOpH3OHTA bHLI, ) BEPTHKAJBHLIA H B) KOMORHH-
poBnLi,

I. CucTemaTHYECKHH apeHam

 [Mop «cHeTeMATHUECKHM» APEHAKeM MOHHMAETCH JAPEHAMHAR CETb,
COCTOMILAN 1A pacnoNokendEx Gosiee HIH MEHee PABHOMEpPHO MO Beed
Apeampyemoll reppuropun (ob6uune napajsensHo  APYr Apyry) rops-
AoNTaNLNMX TpyOuaTex apen (dbur. 10), npuueM Kaxgas napa cocegn-
HHX JIPEH MMEST CHOMM HA3HAYEHHEM NOHHMKEHHE YPOBHA TPYHTOBHIX
BOA B TAK HAAKMBACMOM €MCeHIYApeHHOM3® NpOCTpaHCTBe., ITH JipeHbl
B ooOuell cetH CHCTEMATHYECKOrO ApeHaika SABISIOTCA «coOCTBEHHO®
ApenayaMu (B X raasnsiy oO6pasoM B NOCTYNAaT TPYHTOBLIE BOALI
¢ APeHHpPYEMOll TePPHTOPHH) W HOCAT HA3BAHHE «OCYLIHTeNeH».
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- Cherema ocymMTeNel NPHMbIKAET K ApeHamHOM C1y
6¢), B KOTOpyio oHa M cOpachiBaeT JApeHaKHbIE BOJAM. "
MpaTesei COCTOMT PJaBHEIM 06pasoM B NMPHHATHH BOAM OF
TeAel | TPAHCTIOPTHPOBKE €€ K MATHCTPAJILHOMY numnl, "

M HENnocpeACTBEHHO B BOAOINPHEMHHK.

[Tpu npenupoBannn GoJjiee WM MeHee 3HAYHTEAbHBIX
00LYHO NPHXOAMTCH YCTPamBaTh PAf OTAEJbHHIX ceTell O¢

i 2
)

§

MOZUCMmpe iy

®ur. 10. Cxena pacnoaomenns rnmuum Apen  NPM  CHCTEMATHYECKOM
apename

20beARHACMBIX COOHPATENAME N MAIHCTPAJLHBIM KOANEKTOPOM B OAHY
o0lLYI0 JPEHAXKHYI0 CHCTEMY.

CrcremaTHuecKHil APEHAX NpHMEHAeTCH TriaBHLIM 06GpasoM npa
NMATAHHH TPYHTOBBLIX BOMA 8a cUET WH(HILTPYIOIMXCA B TPYHT aTMoc-
(epHBIX OCaAKOB, CPaBHHTENLHO HerJyYGOKOM 3a/ieraHMd  TIPYHTOBHIX
BOA OT NOBEPXHOCTH 3€MJIH, OTHOCHTENLHO HeOOMBINOH MOHIHOCTH BO-
AOHOCHOrO NJACTd H B TeX CJayvasix, Korjla Ha Apenuapyemoil TeppHTO-

pEn Tpelyercs npoHsBectd HeGojbinoe NOHHMEHHE YDPOBHA TPYHTO-
BHX BOJ.
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B cayuae ke nuUTaHHs BOJOHOCHOTO TOPH3OHTA 33 CUET BBIK/IHHH-
BAIOILHXCA HANIOPHLIX TPYHTOBHIX BOJ CHCTEMATHUCCKHN JPEHAK MOMKer
OKa3aTbCHd LeJecoobpasHbiM H IpH IIyGOKOM 34Jeraliil BOLOHOCHOTO
FOPH30HTA, TIpHYEM TPH OGONBIUHX TOHHAKSHHAX M ONPAHKUEHHBIX pas-
Mepax JIpeHHPYeMbLIX YYacTKOB BepoaTHa NOTPeGHOCTh B NpHMeneHHH
BEPTHKAIBHONO THNA JIPeHaXa. ;

B HekoTopRIX ciyuasix CHCTEMATHUECKHil ApeHam Momer OuiTh npH-
MEHEeH H NpH KOMOMHHDOBAHHOM THIE MHTAHHA 38 CUET WNPHIBLTPYIO-
IHXCA aTMOC(ePHBIX OCANKOB H BBIKJHHHBAIOULUXCH FPYHTOBLIX BOJ,
B OCOOEHHOCTH €CJH ITH TOCJCAHHE SABJASIOTCH HATOPHLIMH,

B ycnoBusix ropofckoro H npoMBILIIEHHOTO CTPOMTEALECTRA HpHME-
HEHHE CHCTEMAaTHYeCKOro MApeHaxa Tmpecieayer raaninM obpasom:
ofiee 0310pPOBJEHHE MECTHOCTH, JAPEHHPOBAHHE MAPKONLX TEppHTO-
PHH, NpeAOXpaHeHHe OT TOATOMJEHHS OTHOCHTEJLHO HErAyOOKMX MOJ-
BANLHBIX MOMelleHHnHd # T. M.

CHCTeMaTHYeCKHil ADeHAXK, MMEH SHAMNTEJLNYIO  NPOTHHEHHOCTD
CeTH, HeylOoOEH TIpH BLINOJHEHHH B POPoACKHX YEAOBHAX, Koraa
BCTPeYaeTcss HeoOXOAHMOCTE BO BCKPLITHH YJAHUNBIX NOKPLITHH, B G0Jb-
IOM KOJHYeCTBe nepecedeHnii nopsemunix cerefl w 1, 1. Kpowme toro

NpH OOJIbIIHX MNOHHMKEHHAX CHCTEMATHUCCKHA ApPeins nodyvaercs
MOBOJIBHO TPOMO3JAKHM H JOPOrHM.

2. Tonoenoi apennx

[Ton rosoBHEIM ApeHaeM NOAPA3YMEBAIOTCH OOWMNO FOPHIOITAIS-
B¢ npeHbl, yCTpaWBaeMble 1Mo BepxHell (MO OTHOWEHMIO K NOTOKY
FPYHTOBLIX BOL) TpaHHLE APEHHPYEMON TEPPHTOPHH O HEASX NOJHOrO
WM YACTHYHOTO MEPexXBaTa TPYHTOBBIX BOJ, NPHUTEKAIOUINX €O CTOpO-
i (Hasue),
l'osoplbie apeHamn ocoberno 3bhekTHBHL, KOMAA BOAOVIOD 3a-
- JIBrAeT nersyGoKo oT NOBEPXHOCTH 3eMaH. B aToM cayuae ycerpoiicrso
FIDNNOrO rOPH3OHTA/IBHOTO JIPEHAXKa HAa CaMOM BOAOYNOPE WJH B He-
WPRICTRENNOoN GIH30CTH OT HETO MO3BOJAET NMOJHOCTLIO NEePeXBATHTH
OB MOTOK M TeM caMbiM  SHaYHTENBHO MNOHMAWIL YPOBeH:H
WOIMX noa na npexupyemoii tepputopuu. IlpoBoas Kpome Ttoro
WHPYEMON  TEPPHTOPHH MEpONpHATHA Mo ee GJAaroycTpolicTsy
URANKE CTOKA NMOBEPXHOCTHLIX BOX H NMOKPBHITHE HENpoHHILae-
BIAOI nopoB 1 POE3/10B), MOKHO B OTACABHBIX CAYHAAX He
il YPOREHE TPYHTOBBIX BOJ, HO Yeépe3 HeKoTopoe ppemd
W0 IMKBHAAPOBATE HX.
 OIMETHTB, 4TO TIpHMEHeHHe TCOJIOBHOrO JipeHaa
RAKIDaeT W npH rayGoKOM  3aJIeraHHH  BOjoOYNopa,
C oy ieHHS HeoDXOJIHMOro MOHHKEHHA YPOBHSA
L HIE SN TOJIOBHOTO  ApeHaMad  COBEpIIeHHO He
BN 010 10 BOAOYNOPA; YACTO HEHOJHLIH nepexBar
BTBRILE ropH3OHTAJbHOI ApeHe, 3a10:KeHHOH
I 06, #an e KoMOWMHWUPOBAHHOMY J[PCHANKY,
IR JPAOYEMOe nONEMKeHHe YPOBHA HA 3alIHIAeMOR

L]
PEIE HMBRT casayiouie necoMHeHHLIE NPEHMYLILECTRA
COUTLT




OTCYTCTBHE HeOOXOAHWMOCTH B pPbiThe TpaHuieit WiH B OGypennu
PYOUATLX KOJOJlEeB B Mpeaesax ApeHHpyeMoro yuacrka Oaarogaps
PACHONOKeHHID ApeH o0OBIYHO BHE 3alHILaeMOA TEeppPHTOPHH MJH nc
o rpainIamM,

BoJiee papHOMEPHOE NOHHMEHHe VPOBHA IPYHTORHIX BOJ,;

- fOm00NaQ doRr
....... Chpocwas varms doewaws
e HanpaSnevue omosd GoerIHEE o

@ur, 11, Cxema roAonioro apenaxa

3) 3HAMATENLHO MCOHBIIGE JLAMKEe 110 CpaBHEHHO C KOJbLIEBLIM ape-
HaMeM npoTSMENne JAPCHiKiuX JHHHH, a cjaefoBaTe/biio BO MHOTHX
CAYIAAX H MEHBIIME CTPONTE/LILWE H IKCMJI0AaTALHOHHLIE 3aTPATHI.

lonosuue apenann ocobGeino BuifOAHB B TeX CJOy4aaxX, Korga
ApeHHpoBaHHIo B ueanx obuiero ocywieHdd (HanpHMep NON MHJIHILIHO-
OWMTOBOE CTPONTEALCTHO) noasexRaT OOJbIIHE [JIOLLA/H.
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3. Koabuepoit npenax

ITon KoMbUEBLIM ApPeHAIKEM, KaK NOKA3LIBAET cAMO HASBAHHE, no-
HHMAOTCA TAKHE [DEHaXH, KOTOpHE OXBATHIBAIOT B ONHO CNJOILHOE
KOJBIO SallHINAEMYI0 IIOMaAKy (oOBIYHO HeOOJBIIHX  pasmepos).
B OGonpmnHCTBe c/yYaeB KoJblleBble JIPEHAKH NPAMEHSIOTCH [ns
OrpaK/eHHsl OT NOATONEHHA FPYHTOBHIMH BOAAMH OTAEJbLHBIX 3aray6-
JIEHHBIX, MPOMBILIJIEHHBIX HJH TPaXKAAHCKHX COOPYKEHHA MAH Xe oT-

flnaw

Wenornie 0BOIMIENU T
Paspesno E— - = [PeHb-CODUpIman
= = CONOCHAS wICmMy NUe00ze
dpesana
—— Harpalnese
dnenas T

. - e | a—

Pur. 12. CxemMa K0ALUEBOrO JApeHama

ABJARNME YUNCTKOB, Ha KOTOpLIX pacnoJiaraercs Ilenas rpynna Taksx
COOPYMeNn,

YULBETHROMADIIC® paHee B MPaKTHKe NpeJCTABJEHHE O TOM, YTO
KOJABUBRNG APSHANH 10/KHB TOBOMMTECA A0 BOJOYNOpa, B HACTOS-
LIRS BPEME OHPpOBepPruyTo TEOPEeTHYECKHMH H  ONLITHBIMH JAHHBIMH.
PORyaniaTu HpOBeACINLX B T0C/eHee BPEMSt ONBITOB MOKA3AJH, NTO
HPN YEAORNN OTCYTETIIN WHHIbTPaLlEE CBEPXY YPOBEHb IPYHTOBBIX
WEJL B OFPRICABIIOM KOJLIERWM JIpeHaXKeM TNPOCTPAHCTBE Jae B
CUAYNAE SAAOMOHIN APeNaN 1 caMOM BOLOHOCHOM TPYHTEe (He Ha BoO-
JOYHOPE) YETUABIMBARTCN 1A OTMETKAX, GJHSKHX K OTMEeTKAM 3aJio-
Ao papen (Qur, 12) Takum o6pasoM npH ApeHHPOBAHHH OCHOBaHHHA
COOPYMEIMA Wian OTAILIWY YURCTKOB HeT HagoOHOCTH B AOBENCHHM
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KOJBIEBOro Apenaxa Ao sopoynopa. Ilpw ycTpoHcTBe KOJbLEBOTo:
APeHaxa B YCJOBHAX I'PYHTOBOrO NOTOKa H HHTEHCHBHOM NE€pexBaTe
APeHaMeM BOAL HAJ0OHOCTH B 3aMbIKAHHH KOJIbIIA CHH3Y MOXKET H He
peTperutben (Qur. 13). B stom cayuae paGoTa nONyKOJABUEBOro npe-

Pur. 13. CxeMa NOAYKOALIUEBOTO ApEeHAMA

Haja BIOJHE aHANOTHYHA roJjopHoMy. Biauanme HHQHIBTPAllAH aTMoc-
depHBX OCAJIKOB Ha MNOBLINEHHe YPOBHS TPYHTOBHIX BOJA BHYTPR

KOJbIa CJASAYeT YUHTHIBATL JHIIL B OTAEJbHBIX CJAydafx,
Konbuesuie apeHaxu B oOHYHBIX YCJHOBHAX MOTYT NPHMEHATHCH M
A2 [peHHpOoBaHHs GoJiee HJIH MEHEe 3HAYHTENbHHX YY9acTKOB NPH YC-
25
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‘%HH CABLYAT WITH MA MaKCHMAJbHOE YMeHbIIGHHE paamepos jpe-

. i L s N e i e R ——

JIOBHH NPOBELeHHA MEPONPHATHI 1Mo OpPradu3alHy CTOKa MNOBepXHOCT-
uplX BoA. OgHAKO HeOoGXOMHMO OTMETHTb, 4TO TP HHTANUH TPYHTO-
BLIX BOA CHH3Y (32 CUET HANOPHLIX BOAOHOCHHIX TOPHSOHTOB) H 3HAa-
GHTE/NBHBIX PACCTOSHHAX MEMKAY OTACJLHBIMH APEHAMHLIMH JIHHHAMH
KOJBILEBAS CHCTEMAa MOMKEeT H He aarh aojnoro sgpdexts. B stom

oo

-e?;:ﬂr e Sod

Pur. 14. Cxema Geperoporo gpeHama

ROABILA (N0 mMpHie), 4TO NPHOMMKAET KOJBUEBON JpeHax

_ THHRCKOMY,
P HOABHERLIE CHETEM DO MHOFHX cay4asix FOPH3OHTAJbHBIH Ape-

WA HAHETEN MARBOJIeE HPHEMIEMBIM KOHCTPYKTHBHEIM THITOM. C'J.l.ha
WO B OTAO/IBILIX CAYMANX, IANpHMep Korga 7o YCAOBHAM 3acTPOHKH

PUEHOAOKEINN  NOASEMIOrD  XodnlicTBa IpeHHpyeMol NJoULaiKH



pHITHE Tpaumiel AJs rOpH30HTAJABHOrO JpeHaxa 3aTPyAHCHO, MOKeT
oKazaThes Gonee penecoo0pasHbIM NpHMEHeHHe BEPTHKAJALHOrO ape-
naxa. [Ipu ApenxpoBaHHA oco0o 3arjyOJEeHHBIX TOJAIEMHBEIX COOpYIKe-
HHil, Korja TpebyeTcd MOHH3HTE YPOBEHb TPYHTOBBIX BOJA Ha 3HAYH-
TEJABHYIO BEJNUHHY, BEPTHKAJBHBI ApeHask ABAAETCH CAHHCTBEHHO BO3-
MOMHBIM KOHCTPYKTHBHBIM THIIOM,

4. Beperopoit ApeHamx

Beperoesie JpeHau Hallii NpHMeHeHHe B MocJeliHe Tofbl, Korja
B CBSI3H C OCYILECTBJEHHEM PpsAjd KpPYNHEHUHX THAPOTEXHHYECKHX
COOPYHEeHHil HEeKOTOpPHIe TFOpPOJACKHE H TNPOMBIILIEHHLIE UEHTPBI OKA34-
JHCh TOJA Yrpo3oil NOATONJEHHA TPYHTOBHIMH Bojamd. B HacTosiiee
ppeMs coopyxKenne GeperoBbIX JApeHaxell HaMeuaeTcs B MHOIMHX MpoO-
MBILIJICHHBIX H TOPOACKHX leHTpax Colosa.

[punukn paGorw GeperoBux apena:kei B obilleM AOBOJBHO CXOJEH
¢ paGoroii TOJNOBHBIX Jpenakel. PasiHyde Mex(ly HHMH 3aKJI0HAETCH
B TOM, YTO B TO BpeM#, Kak TOJOBHBIE [PEHaXKH TNpelHa3HATaI0TCA
HCKJIIOYHTE/bHO JIJS NepexBata TpPYHTOBBIX BojJ, Oeperobbie JpeHaMH
nepexBaThiBalOT BOAbl, (PHIBTPYIOILHECS CO CTOPOHBI peKH, H COXpa-
HAIOT GBITOBLIE VKJIOHB 3epKaja rpyHTeoBoro notoxa (qur. 14).

OcHopHbele TpefoBaHus, NpelbABIseMble K OeperoBoMy HpeHawmy,
CBOAATCH K TOMY, 4T0OBI:

a) yMEHbLIIMThE HAMOp BOALI CO CTOPOHEI PEKH A0 OTMETKH, COOT-
BETCTBYIOIEHl YPOBHIO TPYHTOBBLIX BOJ (NpH HAJHYHH HX CBA3H C pe-
Koii), HaGmoaapmeMycs 0 NOCTPOHKH [peHaKa,

6) mepexBaTHTL TPYHTOBHIH TOTOK, NPHTEKAWUHE K JApeHaxy co
CTOPOHLI BOAOpasfena, ¢ TeM, 4ToGbl H3bexaTh 0OpasoBaHMs noAnopa
TPYHTOBLIX BOJX Ha JpeHHpYyeMoill TeppHTOPHM.

CToMMOCTb YCTPOHCTBA, a 4acTo M 9SKenJoaTauun OGeperoBbix Ape-
HAMKEH [OBOJBHO BLICOKA, MOTOMY NPH HX COOPYIKEHHH HEeoOXOIHMO
YUHTHIBATL SKOHOMHYECKOe 3HA4YeHHe 3aUIHLLAeMOl TEepPpHTODHH.

Ii. U3bICKAHWS
IJIABA 1V

3TAIMNDbI H3BICKAHHH

Jlna npoeKTHPOBAHHA PA3NHYHLIX OCYIIHTCAbHLIX MEpPOnpUsTHA nHe-
o0X0NUMO JeTANBHO M3Y4YHTh HEeblil pijl recJIOrHYecKHX, THADIreom:-
THYECKHX H HHAEHEPHO-TeoJIOrHYecKHx (akTopos, ONpPENeIAInIIHX TrX-
HHYECKHE YCJ0BHA H SKOHOMHYECKYylo uenecoobpasHoCTh NPHMeHeHHA
TeX HiH APYrHX APCHAXKHBIX cOopyeHHil. [IpakTHKa HccesenoBanmii ana
Hejefi apeHa)ka NOKasbiBA€T, WTO ACHOCTH M EAMHCTBA YITANOROK Kak
B OTHOINEHHH OOBEMa M COAepAaHHA THAPOreOJOrHUYECKHY BICJAe10Ba-
HHN, TaKk H B MeTOAHKe paloT [0 HAcTOfILETO BPCMEHH HE HMEETCH.
KpoMe Toro umcchefoBare/ld HacTo He VUHTBIBAIOT 3TaNHICTL APUCKTA-
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POBAHHA # TNJAAHHPYIOT HOCNeAOBaHHA Oe3 yuera TpeOOBaHHi NpOEKTH-
posinukos., IlosTomy B paAe CJay4aeB BOSHHKAIOT HENOPASYMEHHA
MEeM(Iy TPOCKTAHTAMH K HCCJENOBATEAMH, TeM G0Jeée UYTO mMepshe HE
BCETHA ACHO NPGICTABJAAIOT CYULECTBO H OoO0BbeM THAPOre0JIOTHYeCKHX
HCCNeNOBAHHN # worpefHEe AJA STOrO CPOKH.

O6beM H METOAHKA IHIPOreosIONHUECKHX H HHMKEHEePHO-Te0aoTHYe-
CKHX HCCAeAOBAHHI €CTeCTBEHHO MO/DKHb ObHTh PASHLIMH B PasHbIX
NPUPOAHEIX yCaoBHAX. OrpoMHYIO POJb HIPaeT Sech JIHTONOTHYSOKHH
COCTap BOJNOCOAEPHKKALUIHX TIOPOIN, HAMOPHOCTH BOJ, B3aHMOCBA3L T'DYH-
TOBOTO NMOTOKA C NOBEPXHOCTHLIMA BOJOTOKAMH H C JIPYIHMH BOAOHOC-
HBIMH TOPH3OHTaMH, PAlOHLl CO CMOKOHHLIM 33JIeTAHHEM CJ0OEB H JIHC-
JOUMPOBAHHBIC, PEUHbIe JOJHHLE C MOLHON TOMUEH AJUIOBHAJBHEIX OT-
J0XeHH ¥ ¢ OJHIKAM 3aJeranHeM KOpPeHHBIX NMOPOoJ, XapakTep nosepx-
HOCTHOTO H NOA3eMHOTrO pedbeda u T. A.

Bce HccnenoBaHua AOJKHE HAXOAHTBCA B NOJHOM COOTBETCTBHH
C THNOM HAMEYAeMBIX JIPeHIKHBIX copyeHuil H ofecneynBatb CBOEe-
BpEMEHHOE NOJYUCHHE MAaTepHaJIoB AJA pasHelX CTaAHH npoekTHpo-
BAHHA,

Kaxpasa craausa npoektHposanus TpeOyeT pasHofl AeTaNH3ALHE H
MNOJIHOTE FHAPOreOJIOrHYECKHX HCEJIE,.I[UEHHHFI. 3-_II.EEB, KaK Nnpaeu.ao,
BhliepiKHBaeTcH NOPANOK nepexopa or obuero X 4HacTHOMY, T. €. OT
n3yudeHnsa GoabIIHX naowaaefl ¢ OTHOCHTENLHO Manof noapobHOCTLIO
K JAeTajJbHOMY H3YYeHHID HenocpeicTBeHHO HYMAAIIHXCA B JpeHa}xe
A0IanoK.

H]}HHEHHTE.TI!:H(} K CTaJHAM NPpOCKTHPOBAHHA THIpOreoJOri4ecKkne
H3BICKAHHA AOJKHB BHINOJHATHCA B Aba s1ana: 1) obmue H3BICKAHHA
AAA NMPOEKTHOTO 3aflaHHA H 2) JeTajblibleé MILICKAHHA [AJ8 TexXHuue-
CROTO IIPGIEKTH. "~

O6uie H3bCKaHHA NOMAHE AaTh HeoOxoaumuii ® mocTta-
TOYHBIH MaTepHan AJsi Nepeoil cTafHd NPOSKTHPORAHWA €NPOEKTHOrO
3aaHHAD, s S

Jlna storo B pesyjbTaTe H3LICKAHHNA HeOOXOAHMO NOJYYHTH TaKoi
Martepnaja, KOTopblii Aan Obl BOSMOMHOCTD MNpOCKTHpYOUel apenax
OPraHH3allHH HaMeTHTb HauGojee uesecoobpasHulie B AAHHMLIX T'MApO-
FeoJIOrH4ecKHXx VCJIOBHAX CHCTEMY H THII JpeHaxa, JANNAHHPOBATE
OPHEHTHPOBOYHOE MECTONOJIOXKEHHe ero Tpacce, BuOpaTh BOAONPHEMHHK
H NPOM3BECTH NpelBAPHTEJLHBIH MNOJACYET CTOHMOCTH COOpPYIKEHHS
Apenaxca. Jlas peweHHs 9THX BONPOCOB NPOEKTHPOBAHHA HEOGXOAMME
NPUMEPHO CAeayIoUlHe JaHHble, OCBELLAIOLIHe APEeHHPYEeMBIll Y4acToK:
a) 00ulas reoJororHAporeosOriyecKan xXapakTepHCTHKa yuactka (opo-
rpadgma, ruaporpadus, reosorus n ruaporeosorns), 6) dakropsi, o6y-
CAONJIHBAKOIIHE BRICOKOE [10JI0KEeHHe YPOBHA TPYHTOBHIX BOA HJH
HIOLITOMHOE YBJMKHEHHE TPYHTOB, B) XapPaKTEPHCTHKA BOJAOHOCHOTO
FOPHIONTA, NOAJexamero apenuposannio (rayObHHA 3ajeranus, Moll-
HOCThL, JMTOJOrHYeCKHl coctap, GuAbTpauHOHHAA cnocobHOCTL, NJO-
WAL PACNPOCTPANCHHS, YCHOBHA NHTAHKA), T) MECTONOJOXKEeHHe N
HHPHHTEPHETHHH I]ﬂﬂﬂ[.’lj}HEMIIHHﬂ.

CTAJBbHBHME HILWCKAHHA AOJHEHW DaTh BCe pacuYeTHHIE
BEJHYHHB H BOOOLLE MCUMEPNLIBAOWHA MATepHan IJf COCTABJEHAA TeX-
HHYCCKOro npoekTa, T, €. sl OKOHYATeJIbHOro pelleHHs Bonpoca o TH-
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e ApeHaxa, KOHCTPYKIHAX OTAeNbHBIX YCTAHOBOK €ro, KOJIHYecTse H
TOUNOM MEcTONOJIOMEHHH [IPeHAXKHBIX COODYXKeHHH, omupaeMmol 3d-
(pexkTHoHOCTH paboTHl ApeHaxa, a Takke AAdA Bobopa BOAONPHEMHHKA
M NOACYeTa CTOHMOCTH COODYMEHHs JApeHaxa B leqoMm. [lna paspe-
INEeHHA 3THX BONPOCOB B JIONOJHEHHE K MarepHaaaM oOOMIHX H3bICKd-
Wit Heo6XoAHMO 0aTh NOJHYI XapAKTePHCTHKY BOJLOHOCHOTO TIOpH-
30HTa, NOAJEMNKAIIero JAPEHHPOBAHHIO. DTa XapakTepHCTHKA JIOJDKHA
CONEPHATL CAeLyIOIiHe fanuble: 1) rayGuRy 3anerandd H MOUIHOCTH
BOADHOCHOrO TOPH30OHTA; 2) pacnpocTpaHeHHe erc Nno MJOLLAAH W Bb-
NEPHMAHHOCTE B TOPH3OHTAJIBHOM H  BePTHKAJLHOM  HaNpapJeHHAX;
J) BbiABJIEHHE THAPABJHYECKOH CBASH €ro ¢ APYTHMH BOJOHOCHBLIMH
FOPH3OHTAMH HJH ¢ [OBEPXHOCTHBIMH BOJOTOKAMH H BOJIOCMAMH;
4) JuToNIOrHYECKHH XapakTep BOJOCOAEpXallHX nopoA; 5) Hanpapje-
HiHeé H CKOpPOCTh [BHMEHHS nNoToKa; 0) AeTadbHYID XapaKTepHCTHKY
(HIbTPALHOHALIX CBOWCTB BOLOCOOEPIKANIHX NMOpoa; 7) paauyc BJms-
IHA NPH PasHbIX TIOHHMKeHHSX; 8) pasamepol ¥ NpHUHHBL KoJebanns
YPOBHA BOALI MO Ce3oHaM; 9) XHMHYECKHH COCTAB BOALI H anpeccun-
nocrs; 10) pacxon BOIOHOCHOrO TrOpH30oHTa; 11) HCTOUHHKM €ro -
Tauud, 12) KOMHYeCTBO MNOJJICHKAIIHX JAPeHHPOBAHHIO T'PYHTOBBIX BOI;
[3) HHKeHepHO-reoIOrHIecKyY0 XapakTepHCTHKY nopon. Kpose toro
flaeTed XapakTepPHCTHKA JIHTOJIOTHYECKOTO COCTaBa H (pHALTPALHONILIX
CBOHCTB NMOKPOBHEIX 00pa30BaHHil,

B unexoropeix cayuasx aasm paGounx uepremed Momer norpeto-
BATbCA AONOJHHTENbHBIH o0beM passefiounbix paGor. [lpn neobxomu-
MOCTH JPeHHPOBAHHA 3HAYHTE bLHBIX NJAOWIAAEH Ha Tpaccax OGojabiio
NPOTHAXEHHOCTH HJIH BooOIIE HAa 0CO60 OTBETCTBOHHLIX YWACTKAX, rjae
BEOJAHTCH OYEpPeAHOCTH COOPYIKeHHS APEHAMA, NPOBOANTCEH CNennab-
Hbie THAPOreOJOTHYECKHEe HCCJeNoBaHHA, 3akJioumolinecs »n nabioae-
HIAX 32 paGoTOH YacTHYHO OCYILHECTBACHHOTO MAPeHAXKa nepnoil ove-
pedgr. TloayuaeMpie mpu 570M Aauube 10 SOOERTHRIOCTH paGoTL Jipe-
HAMa, (HIHKO-MEXAaHHYECKHX H XHMHYECKHX  NAMECHCHMAX  TPYHTOB
H T. Tl. YIHTBIBAIOTCHA NPH OKOHYATEJLHOM NPOCKTHPOBANMK H ocylle-
CTBJCHHH APEHAXNKA Ha OCTAJABLHON WacTH TEpPPHTOPHN.

Huxce Kpatko H3Aaraercsi COMCPMKANNE KamAoro muaa paGor npu-
MEHHTEeJbHO K CTagHAM mnpoexTuponannst, Hpn srom neobxoaumo oro-
BOPHTBCST, 4TO OOBLEM HCCHACAOBANMI JABMCHT HEe TOALKO OT CJOX-
HOCTH THAPOTEOJOTHYSCKHX YCAOBNMA, HO N 0T CTENeHH OCBEIeHHOCTH
paiiona npenuiecTBORABINAMN Hechaeponnnnumi, Tosromy npy paanuum
MATEPHAJIOB OpPeXHHX TFHAPOrEOJOrHICCKHX  HeCHeNoBAHKIE  JTAHHOTO
paHoHa yKasaHHBIH HHKE oO0LeM  palorT  J0JKEH  COOTBETCTBEHHO
YMeHbIIATBCH,

[Tpr HEOGXOAMMOCTH APSIIMA HEOOJLIINK NJI0IaL0K (Y9acTOK Of-
HOMO HAH HECKOALKHX SAaniii) Mamckaims oObluHo OrpanHYHBAaIOTCA
HeGobinAM 00LeMoM pabor, BB SToM Ciayuie HIBICKAHHAMH BRISICHA-
HOTCH: myﬁmm AA0CT NN Iln.l'l'mll.l'li-llnnl,c}['ﬂ BOQOHOCHOTO TI'OPH3O0HTA,
Ero MOUMLHOCTE M BOAOHPOIMILASMOOTE  TIOPOL, TAyOMHA 3aJ0Xenus
MoA3eMHBX  HACTEN coopymennt u nonseMHbIX ceTed (BOONPOBO-
HEIX, KaHATHBMUHOININY, rasonux, JApeHaKuslX ¥ Ap.) ¢ OleHKoH BO3-
MOBCHOCTH  HMEHOARSODIIDN  KaAIH3AUHOHHEIX HJIH  JPeHaMHLIX cerell
B KANCCTDe DOJMLONPIEeMInia,
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Bee nepeuncnerneie AaHHble MOryT OwiTh NOJAYHEHbB B pesyJbTate
neGosibmoro ob6beMa passenoyYHbix H JaGopaTopHuix paboT, a Takxe
JHAKOMCTBA ¢ MOA3EMHBIM XO03AHCTBOM JIPEHHPYEMOro ydacTKa no ma-
TEPHAJIAM MECTHHIX KOMMYHaJbHEX yupemaeuni. [lpn neoGxoaumocti
GOJBIIOrO NOHHMEHHA YPOBHS TPYHTOBBIX Bojd (PHALTpauHOHHAs  Xa-
PAKTEPHCTHKA T'DYHTOB ONPEAENACTCH ONBITHLIME OTKAUKAMH,

Camo coboit pasymeeTcs, 94To NPH APEHHPOBAHWH YUYaCTKa B ropoi-
CKOH 4Yepre YKasaHHble Bhie Aadlibie AONOJHAIOTCH CBEJICHHSMH DO
CYmiecTBYOefi 3acTpoiike ¥ TMJAAHHPOBKE Tropojia, NpoeKTHpyeMo
PEKOHCTPYKILHH H peXHMY PEKH H [APYTHMH MATEPHAJAMH B 33BHCHMO-
CTH OT MECTONOJIKEHHH HNTepecylulero y4acTea.

FMABA V

MEPBLIA 3TAN H3BICKAHHH (OBULHE H3bICKAHHS)

: 1. Chop W H3yueHne maTepHajon

Ilna npaBuibHOro W 0GOCHOBAHHOTO COCTABJEHHA NPOrPAMMBI M-
POTEOJIOTHUCCKHX H3LICKAIMIA Ipesae Bcero MpOBOAHTCHA TIMATEALNLIA
cOOp M HAYUEHHE HMEIOILHXCS JHTepaTYPHLIX H apXHBHLIX MATepHanoR
no Tonorpajpuu, reoJaorHd, THAPOTeoJ0rHH, THAPOJIOIHE W KIANMATO0-
FHH fgaHioro pafiona.

Xapakrep ronorpa@HuecKOl OCHOBH NPH NPOBEAEHHH FHAPOreno-
FHYECKHX H3BLICKAHHI, KaK H3BEeCTHO, HMeEeT oueHb BAMKHOe JuavueHne.
[TpH M3BICKAHHAX HA OCBOEHHBLIX M MPEANOJAraeMblX K OCBOCHHIO 1J10-
AAKAX MOJ NPOMBIIJIEHHOE H MWIHIUHOE CTPOHTENBCTHO BONPOC ©
Tonorpaduueckolt ocHoBoll OGLIYHO OOCTOHT OGJArONOJIVUHO, TAK Kak
9TH Y4ACTKH B GOJIBIIHICTEE CIAYYACE HMEIOT Xopouwil Kaprorpadmuue-
CKHIl MaTepHa. J

Oas Takux YYacTHOB H3yYeHHe JHTePATYPHBIX H ApXHBHLIX MaTe-
PHAJOB NO IEOJIOTHH W FHAPOreoJOrHH HeoOGXOAHMO NPOBOANTL 1O
HMmewweiica ronorpadgmueckoil  ocHoBe,

HanbGonee yaoBaeTBOPHTE/IBHBIMH SIBJAAIOTCH KAPTH KPYNHOro Mac-
iitaba ¢ ropusontanaMu peaveda. OAHAKO NOCKOJBKY HAayueune mare-
PHAJOBR JOJIKHO PACNPOCTPAHATHECA HA NJOLLAAH, AAJEKO BHXOLsULHE
3a npejeisl HenocpeaAcTBeHHO HYXAAWEHCH B JAPEHANEe TepPHTOPHH,
HACTO MPHXOAHTCHA OTPaHHIHBATBCH HCTOJb30OBAHHEM KapT CPaBHHTEJb-
HO MeqKoro macmitata (oxkoao 1/50000), Tak Kak nra Goabumime nJjonia-
AH peflko HMeeTca Jyuwas tonorpaduueckas ocHopa. Ha coberrenno
NPOMBIILJIEHHON HJIH AWJIHIWNHONA niomaake oObYHO HMEETCsl OCHOBA
Gosee KpymHoro macurrafa: 1/25000, 1/10 000, 1/5 000 # gaxe 1/1 000,
[Mpr oTtcyTeTBHE MaTepnanoB Ha MmecTe necGXoiumo oOpaTHTLCA BO
Bececoiosnoe reoaesuueckoe cnpapoutoe Giopo (Mocksa) win ero ¢m-
JHAJBI, TAe KOHUEHTPHPYIOTCH Kak QaHHbe 1Mo cheMKaM, Tak H cBe-
nenHs ob acTpoOHOMHYECKHX H TPHrOHOMETpPHYECKHX NMYHKTax, penepax,
MapKax M T. M.

[Mocae TwarenbHOro H3yuyeHHs uMeiouierocs Kaprorpaduuecroro
MaTepHaJa B CcAYYae ero HeA0CTATOYHOCTH HJAH HepobpokayecTBEH-
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HOCTH NJIAHHPYIOTCA NONOJIHHTEbHEIE CheMKH, Macintab u o6beM Ko-
TOPLIX 3aBHCHAT KaK OT OLEHKHM HMEoWerocsd MmarepHana, Tak H  OT
pasMepoB H UEHHOCTH NONJAealleld HccJeloBaHHIo I0L1aH.

Hayuenne matepnajos no FeoJOrHH H THAPOreoJIOrHH, KaK Ml YiKe
OrOBapHBAJIMCL, HEOOXOJHWMO pPacnpocTpaHHTbL JaJeKo 3a Hpejennl
HPOMILIONLANKH, 33XBATHE Mo MeHbineill Mepe pafion o OGaKalmHX
BOAOpasnenons. 370 NOMOMET JaTh Jydllee TeoJOTHYECKOe OcBellleHHe
HeNoCPeCTEeHHO HCC/ElyEMOro Y4YacTKa H BHABHTL NPHYHHB BBEICO=
KOro cTORHHA NOM3eéMHLIX BOJ.

[IpeapapuTe/ibiOe 3HAKOMOTBO C PalOHOM 3HAYMTENLHO O00J1eryYaer-
cd, €CJIH TaM YiHe TpOH3BOJAHIHCL Kakue-Ju00 chnellHajbHble THAPO-
reoorpIeciie M3bICKaHHA #  HMEIOTCA COOTBETCTBYIOLIHE OTYeTHbhIe
MaTePHAaJIbL

Xota obuiHi nopAloK H3yuenus MarepHaia W obuleH3BecTeH, Mbl
BCE Ke CcuHTaeM HeoOXOMHMBIM. OTMETHTh OCHOBHEIE MOMEHTE 3TOro
nepuofa pabor, HOO OT NOJHOTH OXBaTa HMEIOILErocs MaTepHanaa 3as-
BHCHT H 00beM HeoOXOMHMBIX HCCJ/eI0BaHHIIL.

B nonosnenHe K onyGAHKOBaHHEIM B JIHTEpPATYPE MaTepHajlaMm He-
00XOAHMO H3Y4aTh (POHAOBBIE MaTEPHAJLI MeOJIOrHYeCKHX H THAPOreo-
JOTHYECKHX HIBICKAHHH, KOTOPBIE KOHUEHTPHPYIOTCS B TIeénJOrHYECKOM
porge Komurera mo penaMm reosorud npn CHK CCCP (Mocksa),
4 Takme B MECTHBIX TeoJOrHYeCKHX yhpasJeHHAX.

Marepuasel MHOTHX H3BICKanHil, NPOBOJHBIIHXCA HA HeOOJBUINX
VUACTKAX, XPAHATCCA B APXHBAX PaszjHUHBIX opramdzannil ® oOuapy-
#HTh HX OblBaeT TPYAHO; B STHX CJIydYaax HEoOXOLHMO KOHCYJILTHPO:
BATBCSA € ABTOPUTETHBIMH CIEHAJIHCTAMH-T[H1POT€0I0T AME,

Ha mectax HeoGXOAHMO NPOCMaTPHBATbL MATEPHAJ PAHOHHELIX I'€0-
JOTHYECKHX YNPaBJeHH H ApPYrHX '_‘,I"-]]'.IE}IUIEHHH BLINOJHSIOIMHX 10
J0TOpasBeoyHble paboTel /5 PasjHYyHBIX LieJei.

Bainoe anauenHne HMEIOT FHAPOTEOJONHYECKHE 3aKJIONEHHA M 9KC-
MEpPTH3bI, HMEOIIHECH 110 HHTEpPECYIOUeMyY paHoHy.

He npuBoas nepeuns noANEKALIHX H3VUCHHIO TeOJOMHUYCCKHX ¢
FHAPOTEOJOTHYECKHX MaTEpPHAJOB, MOCKOJLKY ST4 MacTh puborTe sicHa
H3 00lero 3anaHHs, HANOMHHM JIHIIb, Y4TO B NPOpadATHBACMEIX MaTe-
pHajgax HeoOxoaHMo BeGpaTh Ece CcBeIeHHs, KaCAollHecs cTpaTarpa-
(hu, reoMopponOrHH, TEKTOHHKH, JIHTOJOTHH, PHAPOreOJOrHd # paja
JAPYIrHX MOMEHTOR, KOTOphie XOTA OBl B NEpPROM NPHOAMMKEeHHH 1aJH
BOSMOMKHOCTE PEUIHTh THAPOTeoJOTHYECKHe M MIKeHepHO-TeoJorHue-
CKHe ‘BOMpPOCH, NOCTABJEHHEIE MO AAHHOMY pPalony.

Ipencrarasiomue #uTepec paGoThl AWHOTHPYIOTCA, a NAOLULALH OT-
IEJIBHBEIX CHEeMOK, TPHMOHOMETPHUSCKHE NYHKTLI, penepnl #H ﬂmfme*
BAXKHBLIE MYyHKTH HAROCATCHA HA OOLLYIO KApTY paiiona.

ITockoabky B mporpamse paGoT BajHO TecHO YBA3ATh THAPOreo-
JIOTHUECKHE H3BICKAHHs € PeMHMOM NOBepXHOCTHHIX BOLOEMOB H BO-
JOTOKOB H ¢ KJHMATHYECKHMN ocoOeHHocTAMH paiioHa, AAs 3TOro He-
OOX0IMMO H3YYHTL MATepPHasbl 1O THAPOJOTHH, THAPOMETPHH H Me-
TEOPOJOTHH, O6pPaTHBE OCOBEHHOE BHHMAHHE HA PEKHM TNOBEPXHOCTHHIX
BOAOTOKOR B PASJHYHLIE CE€30HB roja, KoJHUecTBO aTMocdepHuX
OCAIKOB, TeMNEepaTypy, AaBjeHHe, BJAKHOCTb, HanpaB/ieHHe W CHAY
BETpoB, ryyOHHY MpoMep3aHus W T. M.
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Bee 3tH nanHble MOryT GbiTe MOJYYEHBI HJAH HENOCPEACTBEHHO Ha
‘CTPOMTE/ILCTBE HJIM NPH OTCYTCTBHH TaM COOTBETCTBYIOWHX HaG.oma-
TEJbHBIX NYHKTOB Ha OJHMKalIHX K HEMY METEOPOJOrMYECKHX CTaH-
HHAX H FHAPOMETPHYECKHX MOCTaXx,

B xpaiinem ciyuae npuxoautcs npuGerath K NOJAYHEHMIO 5THX cBe-
ACHHH u3 KiaumaTHYeckux atnacos CCCP (HeGosncun, Kaiiropogos,
DurypoBckHit B Ap.), Giosnerereli [aasuoi  (uanueckofl obGcepBaTo-
Pun, B T'ocyaapcTBeHHOM THAPOJOrHYecKOM wHeTntTyte (Ortgen pog--
HOTMO KaJlacTpa) H MPOYHX CHOENHAJBHHX YYpemAeHuax obuleconsnoro
HJIH MECTHOrO 3HaYeHHSI.

Ilps npenuposanun nnomageii B onoasnessix paflonax usygenne
METEOPOJIOTHYECKHX (DAKTOPOBR HMeeT 0co00 GOALIIOe Juauechnde. B Ta-
KHX paHOHAX coBepueHHO HeOOXOAHMO CONOCTADHTL FOAOBOE, Ce30H-
HOE H JIHBHEBOE KOJHYECTBO OCAAKOB C NEPHOMAMH NPOABJICHHS OMOJ-
3HEBOH JeATe/NBHOCTH.

[Tocne H3yyeHHs BeeX HMEIOLIHXCH CHEHMHAJBIKIX MATEPHANIOB TPH
HaJIHYHH JOCTATOYHBIX JAHHBIX COCTABJASIETCH KpATKAR I'eoJoro-rHi-
POreoJIoTHYEeCKasd 34anMCKa ¢ rpapHYecKHMH WLIOCTPALNAMYN. 3anucKa
JAOJKHA coliepxaTh: 1) reosoro-ruaporeosorguecknii ouepk paiiona
C MPHJIOXKEHHEM HMEIOUIHXCA (HJH BHOBbL COCTABACHNMX) KapT: reo-
MOP(OJIOrHYECKOIi, Te0JIOro-THTONOTHYECKON, FHAPOreOJOrNICcKol &
THIPOH30THNC, H/IIOCTPHPOBAHHEIX  COOTBETCTRYIONLHMI Jmnpeaaun;

2) rpadHKH ¥ TaGJHIBLI NO YKASAHHBIM BHIIE  AAHNMM  (KoseGanns
YPOBHEH MOASEMHBIX H MOBEPXHOCTHHIX. BOA) M METEOPOJOr HIeCKHM
CHCJIEHHAM.

B pame cayyaes MOMHMO H3YUCHHST HMEIOLLHXCH MaTepuason neob-
KOJHMO TPOBECTH PEKOTHOCHHPOBOUHOE OGCACLONANNE,

Tosbko mocne BeIMONHEHHA 3TOH NOArOTOBMTEALNON YACTH pabGot
MOMHO TIPHCTYTIHTE K COCTABJIEHHIO NPOTPaMMbl NEPBOOMEPELHEIX TOJe-
NWX THAPOTEOJIOTHUYECKHX H3IBICKAHHIL.

B nporpamme paGot nepsoro srtama H3BICKAMMI MOMN LI GLITH oTpa-
| MONB CHeLyIomAe OCHOBHBIE MOMEHTHI: 1) HeJeBas yeTanoska; 2) reo-
-,I AOFOTHAPOreoIOrHYecKHe yC/I0BHA y4acTKa (Hau paflona) no martepma-
- UM nayuenHoi auTepatypsl; 3) coaepikande, ofmeM M MeToAHKA
- IJUEKTHPYEMbIX TeosIoro-rHAporeJorHyeckux pabor; 4) copepxanue
OOLOM HeOGXOAUMBIX TOMOTPadHYECKHX, THAPOJOIHICCKHX B METeo-
S PIBERecKHX paGoT B naGuaiojeHHi.

e npunesiem kpatkoe conepikaHHe OTHEBHBIX BHAOB TOJEBLIX
HMOmiMY rraporeosorHueckux pabot Ana paflomon, He oOcBe-

L PROVIONO i pOreosIOTHYeCKOM OTHOICHHH, TIpH Hajsnumn e
AN HpRsIx BcesieoBaEnil niporpamma paGoT COOTBETCTBEH-

BB IMECKAR | reoJIoro-rujiporeoJorHueckas cbemxa

MOF BN 1 naomaad H3bICKaHER 06heM CheMoq-
FNS MM, B OcHOBHOM e OH CBOJHTCA
Wi SOETMIISING  reoJIOTHYISCKOR H THAPOTEOJ0THYE
IR 08 YUASTHA, ouelke (DHIHKO-MEXAHHYECKHX M BOJ-
(MR B pallose 10poa B raaBHEIM 06pa3oM K Bhi-




SICHeHRIO NpHIHH 3a00/1a4HBaHHA (M [PHYHH BEICOKOTO TOJIOMEHHS
YPOBHA TPYHTOBLIX BOI).

He kacasice neraseil, npoH3BofcTBa o0mel reoJOrHYECKOMN CheMKH,
METOAHKA KOTOpPOil M3JIoMeHa B CHelHaJLHEX PYKOBOJCTBAX H MOCO-
Guix, OuHTaess Bee e HeoOXOXHMEM OOGpaTHTB OcoGOe BHHMAHHE WHA
HEKOTOPIIC MOMCHTH paBoTHL.

A. l'eomopdonornueckan cremxa. BoJbmHHCTBO  NPOMIOULALOK,
HYMARIONINXCA B JpeHaxe, pacrnojaraercss no Geperam BOAHBIX apre-
puil. Tlostomy yxe Ha mepBoii cTaMH TMOJEBBIX H3BICKAHKA HEOOXOLH-
MO BAcHiTh reomopdodorkio paiiona. [lpaBjpa, MOCKOMBKY OCHOBHBIE
pasnenowibie paGoThl COCPELOTOUHBAIOTCA B NpENeNax APeHHpyeMOoro
YuacTea, neraacHoe uayuenne reomopdonorsn Bcero  pallona  HacTo
Saeres saTpynuHTensHEM. OcnoBHee uepTel reomopdogoruy pafiona
NWACHAIOTCH ITyTeM H3YYeHHS €CTeCTBeHHBIX OoOHaXeHHil nopon n Oe-
Peroneix OOpLIBAX, HCKYCCTBEHHLIX BBIGMOK H BCKpHIUT (KOTVIOBAI,
Koaonuet), pesbeda m 1. n. OnHako 5TH obmme MOPPOJOTHICCKHE M
FEOJIOrHYECKHE HCCJAeN0BAHHA HeOOXOTHMO OCONpPOBOMKAATE NEKOTOPLIM
MtiTIMYMOM  pasBelouHbix BeipaGoTox. B pesyibraTe reoMopdosori-
Heckux (M OOIKX reoJOTHYSCKHX) HCCJASNOBAHHN HEOOXOMUMO  [4TH
KpaTkoe OmnxcaHHe HCTOPHE GdopMupoRauus peabeda,

b. O6mas reonoro-rujporeosoruueckas chemka. Tpu oficaenona-
HitH GOJIBINHX TJIOMANell cLeMOuHBe PaBGOThl NPHXOMUTCH OFpaHIH-
BaTh HAOMOJEHHSIMH Mo HaHGOJee XapaKTEPHBIM MAPWIPYTaM, KOTophie
HAMEUAIOTCA TAaKHM oOpasoM, uToObl OGCHEAOBAHHA OXBATHAN 1O BO3-
MOKHOCTH BCIO TVI0INAAL THTAHHUA, pacnpocTpaneHnoro u pufione po-
JOHOCHOTO T'OPH30HTA.

Bompoc o nuiomann cpeMOK H MaciuTabe Kapr 0 KAMAOM OTHeb-
HOM cJaydae pemaercd ocofo ¢ yueToM pasMepon nopaemcamiell ape-
HHDOBAHHIO TEPPHTOPHH H  ee HeHHocTH. B Oosmmmncrne cayvuaen
cheMounsie paforel pafiona npoHaBOARTEH B Macwrrate 1/26 000 u
Melbye,

CobeMKa IpPCHAPYEMOro Y4acTKa TPOMSBOANICH 10 Oojsee Kpynuoii
Tonorpaguyeckoi ocrnose (1/10000—1/6 000 o ropusowraimm).

Ha o6cneayemoii niomaiu ssmsasioren: 1) reosormueckoe ctpoe-
HHe paHoHa; Z) BOJAOHOCHOCTb PASBHTHX B pafione nopon; 3) npuypo-
HEHHOCTD BOJOHOCHBIX TOPHIOHTOR K PANINNHLIM cTpaTHrpadHuecKum
CIHHHLIAM H JHTOJOTHYECKHM OOPASOBANIAM ¢ YKAJOHHEM MX  MOI-
HOCTH H FIYOHHEI 3ageranns; 4) BUXOAN NOANEMILIX BOA HA JHEBHYIO
MOBEPXHOCTL _H HX ACOHTH; §) BOAMONIWE NPHUKILI BBICOKOTO MO0
HMEHHA YPOBHA TPYHTOBHX BOJA (wiw noolute npuamis 3abonaunsa-
HiA); 6) XMMHUECKas XapakKTepHeTHKA TFPYHTOBBIX M TIOBEPXHOCTHBIX
BOJ.

CpaBHATENBHO ACTANLHO ONMCWMBAIOTCS (PHAHKO-Te0JOTHUeCKHE fB-
/IEHHA, BHAB/IACTCH HAJMHMME ONOASHEDWX cMeuleHHH, Npocajok, Heno-
CPEACTBEHHBIX BHIXOAOHN NOASEMIWMX DO HA TOBEPXHOCTH (POLHHKH,
HCTOMHHKH), 3a60J0OUCHHOCTI N APYIHX NPOABIEHHA BOJOHOCHOCTH.

Ecau npeanosaraetes Apenupopanne onoJ3HEBOTO MACCHBA, HCCJe-
AOBAHHE ONOJISHEBWIX ABACHNIE NPOHIBOAHTCH MO CHEUMATBHBIM  MpPO-
rpaMMam.

Has XapakTepucTukn BojoHOCHOCTH pafioHa (mrowankn) Heo6Gxo-
33
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JIAMO ONHCHIBATb H (DHKCHPOBATH Ha KapTe: a) MCTOMMHRM (KjouH),
Kak Obl Majul OHH He Obliu, 6) Kosonubl, GypoBhe CKBajKHHLI, B) pe-
KH, 03epa, nmpy/bl, KaHaBBhl.
Ilpn onHcanuu HCTOYHHKA HEOOXOAHMO YEA3LIBATL YCJOBHA BhIXO-
Ja (M3 TpellHH, N0 KOHTAKTY, IJIACTOBHIH) M ero muicory (abcomoTHas
MJIH OTHOCHTEJbHAA OTMETKa), THH MCTOMHHKA (Bocxoasmuinii, nucxoas-
iKii), neGuT, TEMnepaTypy BOAH H BO3AYXA, XHMHAM RO, CTpaTH-
rpadHuecKuli TOPH3OHT, JIHTOJOTHYECKHH XapakTep BOAOCO/EepHaniHx
nopoj # BOAOYHOpa.
[Ipn mayuenHn M OMHCAHHH KOJOJALA OTMEYAIOTCH  pacnonoeHue
€ro, pasMepbl H XapakTep KpenjaeHus, rayOHua Jo yponus Boas 4 10
JHa, a TakKe MAaeTcA XAapakTepHCTHKAa poiaul ¢ orbopom npob anaa
anaau3a. Jlas ycraHoBJeHHS NPOAACHHABIX NOPOJA NOMHMO JaHHBIX
onpoca ONHCHBAKOTCA OTBAJIL, KpOMe TOro cobHpaioTes cpejienns o
pacxoje KoJOAla H KoJebOanusx ero yponui.
Takxe onHcHBAOTCA OYPOBLIE CKBAMHHLL HPH STOM A0JAHO GHITh
BEIICHEHO MECTO XpaHeHHA OYPOBLIX MYypPHAJOB i OOpAsLOB NOPOJL.
HenocpeacTeenipiMa HaGMOACHHAMH NOJCBON DApTHN, 4 TakxKe Ha
OCHOBaHHH PACTPOCHBIX JAHHBIX, BBLICHACTCA XapakTep Koaebarua
YPOBHS TPYHTOBEIX BOJ, 8aBHCHMOCTh 9TOro  KoJeGalus 0T ypobs
BOJL B O/muKaiiuleil peke B pasHuie CE30HL road, B JOHIHBBE H
CyXHe IOfH, a Takwmke APYrHe Baxkupie (axropbl, KOTOPLIE NM03BOJIHIIH
Gbl pellliTh BONPOC O MPHYHHAX BHICOKOTO NOJOMENHA YPOBHA TPyn-
TOBLIX BOJ.
Bce ecrecTBenHbIE BHIXOABI PPYHTOBLIX BOJA, KOJOAUW M Oypophie
CKBAaXKHHBl HOJKHB GHTh 3aHUBEJHPOBaHL XOTH On GAPOMETPHYECKHM
| METOJLOM.
i B pesyasrate ofcae0OBAHHA HACTO BHUAGASIOTCH NYNKTH  (HcTou-
HHKH, KOJOANB) 08 CHCTeMaTHYeckKoro HabmoAelns 34 KojebGannew
YPOBHA BOALI B HHX, PAacXOA0B H H3MEHEHHH XHMHAMA B 3aBHCHMOCTH
DT CE30HA TOJA, MEeTEOPOJIOTHYECKHX IAHHBIX H APYrHX (pakTopoB.

3. Passenounsie paborsl

, Hpn nepocratounom KoJuuecTBe ecTecTBEHHBIX obnamennii nopon,
~ l TWIKe NpH OTCYTCTBHH BLIXOJIOB TPYHTOBBIX BOJA NHA JIHEBHYIO nO-
PANOCTL H BCKPBITHH HX CKBaXHHAMH H KOJOJAIAMH IS reoJorHve-
M TUApOTeoNorHYecKOl XapaKTePHCTHKH paifoHa 3aKJa/bIBaloTCH
DUHME CKBAMKHHEL KJOH uypdm.
HOBNNe paspenovnse paboTel, HEOOXOAHMOCTE KOTOPHX Hecje-
VIKEN neecTopoHHe ODOCHOBATH, COCPElOTOMHBAWTCH B
HHpyeMoro yuactka.

N lpouecee stix paGor MAM paHee, MPH H3YMEHHH MaTepha-
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Tl OrpaHHYHBAIOTCH 33JI0MEHHEM JIHIIL  He-
X planenounsix BpipaboToK.

IBIRND, YTO NPHYHHOH NOATOMJIEHHA SBJIAETCS
Heune poflol 3aMKRyTOoro OacceiiHa TDYHTO-
AME BpaboTKaAME OCTATOYHO OKOHTYPHTB 35TH




B npounx cayuaax momer norpeGoBatbea GoJiee rycras ceTh pas-
NEAOUHEIX BRIPaGOTOK.

Buime Myl yie ykaseblBai, 4TO B Pe3yJbTaTeé H3bICKAHHH NepBoro
STana HeoOX0HMO COCTABHTh TeJIOro-rHAPOrenOrHIecK e npoduan
HO HeenepopanioMy paiony. Tagkux npodimsed (paspeson) neobxoauMo
MMBTH e Medee ABYX: OAHH BAOJL H APYroH NONepeK NOASeMuoro
noroka, Jlis ux cocraBienHs 3aKAajLIBaIOTCH pasBelovHbe BEpaGoT-
Kit, K{mm' TOrO ‘BHE 3THX TpodHIeH 3aKnaibiBaeTcd CeTh paspeio-
HMX CKBaMHH, KOTOpble HEOOXOAMMBI JJA COCTABICHHA Kapr IMApo-
WABIMNE, JHTOJOrEIECKOH # Ap.
~ lpu pacnonoxennn ydacTKa Y3KOH nosocoii BAOGJL TEUSHHS PeKH
planeodibie BuIpAGOTKH 3aKAaABIBAIOTCA N0 HECKOIBKUM  TONEPE N -
WiM, neprnesaHKyaapHo ypeay peku. PaccTosHHe MemAy cOCCANMMHE
HONEPeTHHKAME NPHHHMAETCA B 3ABHCHMOCTH OT FeoMOp(hOAOrnuecKny
W IHApPOreoJIOrHYeCKHX YeaoBHi (06eiuno we Gonee 400--500 m),

I'yiybuHa paspeiovHBIX CKBa:KMH onpegenserca rayGunofl sasera-
IS 0 MOMIHOCTBIO BOJOHOCHOTO TOPH30OHTA, ABASIOLUIErOCH HpinNoi
NOATOMACHHA MJIONAAKH: HeoOXOLMMO BCKPBITH BCIO €r0  MOULIOCTE,
yrayOuemuces na 1—2 o B noactunaronuil Bogoynop.  OOuuNG ray-
Guna TakHX CKBaxKHN He npepwimaer 10 4 Huorma ads cokpamiennn
oObema paGoT YacTb CKBaXKHH (30HAHPOBOK) MOBOAAT JHIIL MO BOMO-
HOCHOTO TOPH30HTA. DTO BOSMOMHO NPH XOPOWeH BLACPIANNOCTH 110-
pox Ha TNJAOHIANKe,

Has nonydenns npejcTaBienHs O KOMIVIEKCE NOPOMA, PASHHTLX
B obcnenyemoMm pafioHe (ydacTke), OAHY-ABE H3 PANBEAOUNLIX CKBA-
AHH 3aray0.asioT MeTpos na 10—15 HHKe NOAOWBN BOAGHOCHOrO 1o-
pH30HTA. DTH BLIPAGOTKH [AIOT MATEpHAJA JUIS COCTARICINN ChOANOI
re0JOro-JIMTOJNOrHIECKOH KOJOHKH paHoHa, & TOKME WWAcHioT najin-
yHe (HJM OTCYTCTBHE) BOLOHOCHEIX TOPHIOHTON, KOTOPWE «MOrYT
ABHTBLCA AOMOJIFHTE/LHLIMH HCTOUHHKAMH [ATMINA HeCAeyemoro' 1o-
[PH3OHTa HJIH OKa3aTeCq NOrJOILaIONIHM FOPMSIGIITOM,

Paccrosiine Mex[y cOCeAHHMH CKBAMUNAMN NONEPEUHHKA Onpeie-
JAETCA BLIJIEDHAHHOCTBIO NOPOX B FOPHIOHTAALNOM W DEPTHKAJIBHOM
Hanpapjenusx. [Ipu oTcyTeTBHM OnOpHMX OOMEMennl nopoa (mam me-
KYCCTBEHHBIX BhIpAGOTOK) PACCTOAHHE MOMLY COCCMNMMN CKBAMHHAMH
npHHAEMaeTca okoao 150—200 m. ,

Kak nspectHo, mypdu aaor JAYUIIHE pPesyanTaTel passeikH no
CPABHEHHIO CO CKBa)cHHAMH, OMHAKO TPYANOCTL NPOXoAKH myphos
B BOJOHOCHHIX IECKax, TpeOyIouinx Kpenaenns, orpaniuHeaeT HX NpH-
MeHeHHe B MaccoBOM Maciurale,

O6biubo wiypdsl B TAKHX YCAOBMAX SAKAOALIBAIOTCA HA PACCTOSIHHMA
npumepHo 300—350 M. (a wworaa n Gojee) OfHH OT JAPYroro u cay-
AT NpH paspefike KOHTPOALNBIME nuipaGoTKamMH, HHOTAA 3aMeHsd co-
Goii ckBaHHBL. B ONOJSHERWX MACCHBAX pasBeiKy DPEKOMEHIYeTcs
NMPOH3BOAHTE HCKMOMHTENLHO CKBAMHHAMH (CTPYKTYpHOe OypeHue),
TaK Kag wyppaMp b pnocaeanes caywae Hapymmaerca yceTolUHBOCTE
CKJI0Ha, IT0 B OCOBEHHOCTH OTHOCHTCH K 3acTPOEHHBIM YYacTKaM.

[Ipn Gypeuun u mypopannn orGupaiotes ofpasusl nopoj npH
KaXjJ0H cCMEHe Nopoj, Ho He pexe uem uepes 0,5 a.

HeoGxoanmo 3aMeTHTh, 4TO €cjH Ha HCCJAGAYeMOH TJIollajH CTa-
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BATCA H3yueHHe peXHMa TNOoA3eMHBIX BOA (CM. HHAKe), pasBenouHble
BLipaGoOTKH COBMENIAIOTCH C PesHMHBIMH.

4. OnsiTHe padoTh

Jlaa ruaporeosordiyeckoil XapakTepHeTHER obceayeMoro BoAOHO-

CHOrO TOPH30HTA BLINOJHAETCH HeGoabUIOH o0bLEM ONbLITHEIX pabor.
[MepeoouepensbiM SBJISETCH ONpeiesieHHe HANPABJICHHS PYHTOBOrO
MOTOKa.

Ha nepeom srtane nceaenopaHuii oOLIMHO OFPANMMHBAIOTCH OHHM-
Asyma onpenenenuamd. [Ipr Goablnofi MACWAAM HECAeaOBANKIT, Korja
eCcTb MpeAnoJiodeHHe O pasHOM HANPAaBJCHHH NOTOKA B pasiHuHBIX
y4acTKax paifoHa, YHCJIO ONpPEAeNIEHHH COOTBETCTHEHNO YBEeJHIHBACTCH.

Ins onpejeneHns HanpapjeHHs MOTOKA MCNOJLAYIOTCH pasBenou-
Hbl€@ CKBAXKHHBI HJIH HMeulHeca Kojoaus. B nogaepunx ypoBHn Bo-
ALl JIOGKHEF 3aMePATbCA (10 Bogopasbopa.

CrenyloUlHM oONpe/ieieHHeM SBJACTCH SAMEP CKOPOCTH TPYHTOBOTO
MOTOKa B OJQHOM-ABYX NyHKTAaX,

Has  onpenejenus BOAONPOHHUACMOCTH  nopoa  (kosduumenta
(GuIbTPallMK), a TaKxe MM NPHOJHMKEHHON XAPAKTepPHCTHKH paGoTE
BEPTHKAMBHEIX BOL03a60DOB HEOGXOLMMEI ONLITHMEG OTKAYKH BOAB B3
ONBITHBIX Y3/10B, COCTOSALIHX KAK MHHHMYM, M3 OnWTHON W ABYX Ha-
O/MOaTeNIbHBIX CKBAMHHA. YHCJO OTKAYEK BWOHPACTCH B 3ABHCHMOCTH
OT BRIIEPHAHHOCTH TOPOJA BOAOHOCHOIO TOPHAONTA (MEXaHHYECKoro
COCTABA, TPCUHHOBATOCTH H PACKapCTOBANMOCTH), A TAKMKE H OT BEJiH-
YHHBL HCeJqieyeMoro paiona. OOGBIMHO TAKHE ONPEAeIeHHS NPOH3BOAAT-
Cii B OAHOM-JIBYX HaHOOJee THOMYHLIX B PHAPOrEOJOrHIECKOM OTHO-
LIEHHH NMyHKTax !,

Yaerh paspe/ouHLIX CKBAMKHH HHOTAA ONPOOYETCH OTKAMKAME.

5. Hayuenmne pemuma noj3eMHmx noj *

rHﬂPDI‘EﬂﬂﬂFH'{EEKHE HCCIENOBAHAA A JIPEHAMKE NOYTH BCeraa
CONPOBOXK Aa0TCA H3YUCHHEM DEXHMA NOATOIHIONEro AaHHYIO TEP-

lIJIITI.'J HIO BOAOHOCHOTO IOPH30OHTA.

dytueHne pexxuma oOBIYHO NPOBOAHTCA B CHEUHAJLHO oGopyaye-

MY HnGuaoaTebHbBIX  BRIPaGOTKAX — GYPOBHIX CKBAKHHAX HJH myp-
Muorpa ans waGmonenns HCNOMbL3YIOTCA W POAHHKH. *

i€ N PEAKO MPHMEHAIOTCH B Ka4YecTBe CNEHHAJBHO 3aKjaibiBae-

MidN AIOAATENBHBIX MYHKTOB BBHAY CJAOMHOCTH NPOXOAKH, HeoGxo-

MMMBETIR KpOnIenNA, a HAOTAa H H30JAUMH HEKOTOPBIX BOJOHOCHEIX

rap :
. | MENEE YacTo wypdul npuMeHsOTCH A49 HaOmoaeHuii 3a
H'Flﬂmlw
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U RTRT BONpee ocuetien » cneuwaassoli paGote: M. A. Be s uo-
POBCNEN, .If.aun WM Il Comenon, MeTotnka MaydeHHs pemnma
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CHcTeMaTHuecKoe H3yueHHe pesKHMa NoJ3eMHBIX Bofd Ha BoJbmimx
Il CTBETCTEEHHBIX MJOMIALAX, HYMKAAIOMHXCA B 3HAYHTEALHOM CHHIKEe-
HHH YPOBHs NOJ3€MHBIX BoJ, oOnuNO mpoBojures B ABa (miam aaxe
1pu) sTana. [lepeuili sTan u3yueHHs ceasbiBaeTCA ¢ OGUIHMH FHAPOrCO-
JIOTHUECKHMH H3BICKAHHAMH MO Beeil HecaeayeMoH MJAOUEAAN; Bropof
3Tan NpPEeAYCMATpHBaeT JAeTajbHOE H3YUeHHe MNOASEMHEIX BOA A Tex
yuacTRax (MM Tpaccax) Hymjaalouleiica B JAPEHAPOBAHHN NMACGILAMAN, KO-
TOphIE M0 3ajavyaM HcCJaefoBaHmi HMMeloT ocHoBHoe anauenne, [loene
OCYUIECTBJICHHA ONBITHOH YacTH JApeHaska HHOTAA NPOBOAMTCN N Tpe-
THI 3Tan HabGuiomeHHH nas BecHeHHa S(MOEKTHBHOCTH paloril STHx
COOPYKEeHHI,

HaGmogenns 3a ypoBHAMH NOA3EMHBIX BOA HEoOXOMAMMO MAMMINTY
ViKe Ha NepBoM 3Talle HCCJeNOBaNHi Mo CEUHAJBHON CETH PEMMMILIX
CKBa¥KHH. '

Haunbie samepoB KoaeGanuii ypoBHEll NOASEMHBIX DOM SO
ObITh YBASAHB C NOBEPXHOCTHEIMH BOAOTOKAMH M BOJNOCMAMM M MOTOH-
poJIOTHYECKHMH (aKkropaMn (cM. HEXKe).

Kpome 3amepoB yposuefi B peXHMHAHIX NYHKTAX (CKBANCHIAY, 1Y)
(pax mam KOJOAUAX) onNpeneisioTCs TEMIEPATYPa M XHMMMOLKMA coetmn
BOJGI

JlaHHble 3aMEepPOB YPOBHEN W XHMHYECKHX AHAJMAON BOMB JLOMNC I
OTPasHTL BCce Ce30HHEIe H3aMewenuda. Ha sToM  9Tane Heeaeacnin
OOBITHO OrpaHHYHBAIOTCA OAHHM 3aMEpoM B Aexkaay Hh  KaAMAOM
NyHKTE.

3aMmepn KoneGanuil ypoBHelt HanocsTes HA rpauKn  conmectio
C NaHHBIMH HaOMIOAEHHH 3a NOBEPXHOCTHHIMI BOMAMN I MOTOOPOIOLN-
YecKHMH (DaKTopaMu (CM. Huxe).

6. Fnapomerpuyeckne HaGMOLEHHS 34 MOBEPXMOCTHMMN HOLAMN

Has BuifiBnenns cBAsH MOASEMHBIX BOJA ¢ NOBEPXHOCTHRIMN, & TAK-
AE A NOAXOAA K TIOACYHETY PacXoion NONePXHOCTIME NOTOKON O1-
HOBPEMEHHO C 3aMepaMi YPOBHEH NOASEMMMX NOJA NPONABOANTCH 1a-
Gmonsuue Ham KojeGauueMm YPOBHSL DOAW HOBEPXHOCTHHX BOLOTO-
Kax (HMam Boaoemax).

Ins nabmonexuii 3a YPOBHEM NOBGPXHOCTHMY DOA YCTPAHBAKOTCH
BOJOMEPHBIE NMOCTHI, MO3BOJSIONLHE ONPEABRINTE BHCOTY YPOBHA BOJABI
0 OTHOIMIEHHIO K HEKOTOPOH HeNGABNMUON TouKe 1y 0 nocTa.

MecTononoxenne pogoMepioll pelikn nuGipacrcs B npeaesax uay-

HaeMOT0 y4acTKa B SallHiiennofl or nerpon u soau npuGpeRHON
30He,
IMpr nanuunn FHAPOMETPHNSCKOIrD cToopa, T. €. 3aKkpenieHHOro

JHAKAMH Ha MECTe NONBPeuNoro cenenus noroka, B KOTOPOM onpeje-
MAI0TCA pacxofisl BOAM, PeKA cramites B 3TOM cTBope («cTBODHMWII»
ruapoMerpHueckuil noer),

Has yeTanOBACHUA PASMEPON NHTAHHA NOBEPXHOCTHOTO NMOTOKa 3a
CUET MOASEMHBIX BOA (WAN 0OPATHOrO sIRJEHHS — NMOTJIOWEHHs NOBepX-
HOCTHLIX BOML) PEKOMEIAYETCH ONpeseaTs Pacxois MOTOKAa B NOrpa-
HHYHBIX HACTAX MAyqaeMofi naomain (npH BXoJe NMOTOKAa Ha TeppHTO-
PHIO B NPH BMXOAE), Pasunua B saMepax nokajker NOTEpId BOAH M3
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PEKH WK, HAOOOPOT, YBEAHYCHHE 34 CUeT NPHTOKA IPYMTOBLX BOA;
PABEHETBO pacxoA0B N0 OGOHM CTBOPAM YKUMET I OTCYTCTBHE HIH
B3AHMHOE YPaBHOBEUIHBAHHE NPHTOKA H NOTEPh,

[lomumo wenocpeicTBenubix HaGmoOACHNE Mo HOBEPXHOCTHLIME  BO-
RaMH J10J0KHA OBITh CAGJAHA KPATKas COOAKA MATEPHAJOB no ruapo-
JIOTHH JAHHOTO paiona. B Hee MOKHLE BONTH CAGAYIONME Chepenus:

) N0 peke — O MHPHHAX M IAYGHHAX PEKN, O MAKCHMAJILHBIX, MH-
HHMA/BHBEIX H CPEAHHX MHOTOJIETHHX PACXOMAX, 0 CKOpPOCTAX TeueHHA
H AMIVIMTYAAX KoJjeOaHHs yposueli peku, O WpaMenN Jejocrasa o
BCKPBLITHA, 00 OTMEJAX, NEPeKaTax, pasMmuine awa u Oeperos u T. 1.
(Takne cBefieHHs COGHPAIOTCA TaKMKe W N0  NPHTOKAM, BNAJAIOLIHM
B OCHOBHYIO MATHCTPA/b HA YHACTKE MeCAeAonui);

6) no ozepam H GosoTaMm — o CAYGHHE W A0 paepa nan Go-
JI0Ta, 0 KOJIeDaHHH YPOBHEH BOALI M CHNIN WX € PEKON W ¢ nop3eMHbi-
MY BOAAMH JAHHOrO YYACTKA, O BEJAHMHHE HCHIRPEINN, CTOKA M HH-
buabTpauuu, o BpeMeHH W ryOHIE NPOMEPIAINE 1 O Taliun Jsaa.

HaGmojtenus no sopomephsim peficam (KaK o nee upoune HaG.io-
AICHHA) CBOAATCA B TaGJHUBl B XPOHOJOIHUCCKOM NOPHAKS W B abco-
MOTHBIX OTMETKAX HAHOCATCH HA PPapikn, BIuepuiaemue na ToM xe
JHCTE H B TOM e MmacuitaGe, uto u rpadumin Koaeonnmm YponHa noa-
3EeMHEIX BOJI.

OxnnoBpemenso ¢ orGopoM npoG ua XuMuveckull GHaaMs Boae #3
PEKHMHBIX NYHKTOB OTGHPAIOTCS NPOOL BOAM M WA HOBEPXHOCTHDIX
BOJOEMOB H BOLXOTOKOB.

7. Mercopoaornueckue nwalmone i

Il BHIABJIEHHA BJIHAHHA METEOPOJOIHMeCKIX (pAKTOpOn Ha rpyH-
TOBBIC H NOBEPXHOCTHLIE BOAB B cJy4ae OTCYTCTHMN noOJansocTn me-
TEOPOJOrHUECKOH CTAHLUHH HEOGXO/HMO OBIBACT BECTH METEOPOSOrHYe-
CKHE HAOMIOJEeNHs HenocpejCTBEHHO Ha HCCJACLYEMOM YuaerTke,

HeobxonumeiMg o6bekTamu METEOpPOJOrHYecKny nabmopennii sap-
adgiores: 1) ocankn, 2) remnepartypa Boaayxa, 3) panjeine, 4) paa-
HOCTb BO3AyXa aOcouroTHas M oTHocuTesbHas, ) ofaaunocts, 6) wa-
fIpaBJIeHHE H CKOPOCTh BETPOB, 7) HCRapAeMocTb ¢ MOANONl nosepxio-
CTH H € NOBEPXHOCTH 3eMJIH H 8) TEMNEPATYPa NOUDBM WA PasHLIX TJIY-
OHHaXx.

KpoMe Toro npn nccaefosanusx aas ApeHaka 0cobeiio BaxHo
NpOBECTH Takxe HaGmofenns Haf HubHABTPaUKEH aTMocepibix oca-
KOB B TPYHT,

OGpaboTKY METeopOJOrHYecKHX MAaTEPHAJIOB CJAGLYeT NPOH3BOIHTD
5 COOTBETCTEBHH ¢ «PyKOBOACTBOM MEeTEopOJOTHYCCKHMI CTAHIHAMH
Il paspsinas,

B sakmounTe/buoli 3amHcKe HEOGXOMMMO M3JNOMKHTE OOlLHE CBele-
HHA 10 MHOrOJIETHHM Ha0MoileHHAM: 006 aTMOChEpHBIX OCHMKAX, KOJH-
HECTBE H CE30He 3aTAKHEIX AoxAell, 0 JHBHAX, O BHICOT® CHEroBOTO
TMOKPOBa H BPEMEHH CHErOTASIHHA, 0 KOJHYECTBE M PACHPEACICHHH COl-
HETHBIX NHEeH, 0 KOJeGaHHH TeMNepaTypsl BO3AYXa H HOMBEHHOTO TO-
KPOBa, O TOCMOJACTBYIONIHX BeTPax, GapOMETPHUECKOM JABJCHHH B
BJAZXKHOCTH BO3AYXa. OJTH CBEJCHHA H3JAraloTcsl B (OPME KpaTKHX
MOACHeHHA K CBOAMBIM TaGaHuaM u rpadukam.
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[paduks HEOOXOAMMO HANOMHTL Ha KPHBHIE KOJeOaHWs YPOBHA
NOA3EMHEIX H NOBEPXHOCTHBIX BOJ, N0A0GpPaB OJAHOBPEMEHHBIE SaAMEepLI
u yaoGupie macmraGel. B aToM cayuae MeTEOpOJIOTHUECKHE Janibie
NOMOLYT OTMETHTL H OGBLACHHTH XapaKTepHbie OCOOEHHOCTH pPeKHMA
noa3eMinx o NoBepxHOCTHBIX BO.

8. JlaGopatopusle onpeneaeHns

Buiie ykaswiBajoch, 4TO NpH CcheMKe HeoOXOAHMO MNPOHABOJAHTE
Mayaeiue GHINKO-XHMHYECKHX CBOHCTE NOA3EMHBIX H NOBEPXHOCTHBIX
poa. IlockoabKy Ha TepBOM STane HCCACAOBAHHH CHEMKON OXBATHI-
naerTen Goasniol paiion paboT, AJA onpefefieHRHd MONTH HCKMOUNTE b
HO M0JB3YIOTCS JHIb IoJesol JaGopaTopueil.

Hekmodenue COCTABASIOT NpoGhl BOMBL, CHCTEMATHUSCKH orOupae-
Mble H3 BEIPaGOTOK Mo M3YUEHHIO peXHMa moiseMumix BoA, llocaeanne,
Kak M npoObl BOAb M3 NOBEPXHOCTHHIX BOAOTOKOB (HAW BOAOEMOR),
B 5TOM cJydae mepefaioTes Ha MOJHBI XHMHUYECKHH AHAJAMA B CTAUMHO-
HAPHYIO J1a60paTOPHID.

[ledTpoM BHHMaHHS BCC BpPeMA MAOKEH OCTABATHCA BOJOHOCHLI
rOPH30HT, TOATOMJAIOUIHI H3yuaeMmylo niowanky. Iostomy npm mue-
cAeOBAHHAX MNeoOX0AHMO JAaTh XAPAKTEDHCTHKY BOMOCOMEPIKALLHX
nopog. Ha stom srane Hoc/ieflOBaHHI OTPAHHMHBAIOTCH  NEIHAMHTE -
AbIM KOJMYecTBOM JafopaTopHBIX onpegeseHuil (rpanyJaoMeTpuiecKui
¢OCTAB, NOPHCTOCTh, Koshuuuent (uabTpanun no Tumy-Kamenckomy).

9. Tonorpaduueckue padoThl

Bhluie yske YNOMHHAJOCh O HEOGXOAHMOCTH HMETHh Tonorpaguue-
CKYI0 OCHORY Ha Bech Hccaeayemsuifi pafion. Ha xapry (mam naan) wu-
CTPYMEHTAJbHO HAHOCHTCA MeCTONOJOMKeHHe Beex BupaloToK, Kak
HMEBIIHXCS A0 HCCACAOBAHHA, TaK H BHOBL aajomennnx, To me or-
HOCHTCH H K Hau0o/iee THNHYHLIM B PAHOHE ECTECTBLHHBIM W HCKYCCT-
BEHHBIM O0Ha)KeHHsM nopoj. Ycred Beex BupaboToK (CTApLIX H HO-
BHIX), KaK H MecTa HanGosee BaMKHBIX OOHIMEHHUA NOpoa H BLXOAOR
BOJABI, JOKHE ObITh 32HHBE/THPOBAHBI.

10. Copepxanne OTUCTA

O6pabGoTka MaTepHaJoB NOJEBBIX HECAGMOBANNHN, KAK NpaBHio, npo-
H3BOJHTCA NapajuieibHO ¢ BbIIOJHEHHEM P:lﬁlll’ B noJe. ITo gaeT BO3-
MOMKHOCTh CBOEBPEMEHHOTO YCTPAHeHHA HeacHocTell H  HcOpaBieHHA
omHOOK Ha MecTe.

OTtyer MO/MKeH NPUMEpPHO COCTOATH H3 CJEAYIOUIHX OCHOBHBIX 4a-
CTeH:

1) Beenenns, 2) KpaTKoro reoMopdo/orHueckKoro H reosioro-rujipo-
reoJOrHYecKoro ouepka pafiona uecaepopandii, 3) oOIHX BHIBOAOB,
4) cnucka HMmeloueficd No pafiony cnennassnoii auteparTypbl (omy6uiH-
KOBaHmoOil H PYKONHCHOI), 5) npuioxkennii.

Bo BBeleHHH YKa3biBAlOTCS: HAMMEHOBAHHE OpPraHH3allHH, MPOH3BO-
IHBIIEH HccJeloBaHMs, M 3aKasuumka; BpeMa paloT; MECTONOJOMEHHE
paiioHa pabot;, Uedb M 3aj4a4a HCCJEJOBAaHHH, CTENeHb H3YYEHHOCTH
paiioHa B TNpOLIJOM, NEpeueHt CrelHaJbHbIX MAaTepHaJa0B, H3YUeHHBIX
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o Hauyaja nojesnx paboT; OLEHKa STHX MaTepHajos; Tonorpaduue-
CKas OCHOBA, HA KOTOPOH NMpPOH3BOAMAHCE paboTh, nepevenb H obvem
BLINOJHEHHKIX PaloT, Mo KOTOPHIM COCTABJEH OTHET, TeXHHuECKHE Ye-
JOBHS BHINOJHEHHA paszauuHoro Buaa paGor (Gypewne, mypdosaine,
000pYIOBAHHE, ONBITHEIE H Ja6OpaTOPHLIE ONPEACJRHNN); NpHMEHsB-
HIHecHd H3MepHTe/JbHble nNpHOOpH H HX OueHKd; (aMHIAHH HCOOJHH-
TeJeil.

['eonoro-rujiporec/oruveckuii  ouepk CcouepmurT oOuYHO0 TJaBbl:
a) oporpatpus n rugporpacdus, G) reoMopQOJOrHs, B) recJorHs W ruj-
POreosioru.

B onucanns reonoro-rEApPOrecJOrHYCCKHX YeaoBumll vKasnBamwTCH
oOHapysenHsle nNpH  H3BICKAHHAX  (DHBHKO-FEOJOrnIeCKHe  sBJIeHHA
(onoJisuK, 06Bajbl, NPOBAJEI, PAIMBIBL, PAZBEBANNN, 3a00J04€HHOCTH
B cyddosnn) ¢ obbAcHenHeM oOycaoBJMBmOmMX mx axtopon. Ha
OCHOBAHHH JaHHBIX CHLEMKH, paspeikn n naGoparopuux paGor maorcs
noJipoGHas JHTOJOHYECKas XapaKTePHCTHKA PAIBNTHIX HA NJAOWAgKe
KOPEHHBIX H YeTBEPTHUHLIX NOPOJ], HAMEHEHHEe HTOrO COCTABA B BEPTH-
KaJbHOM H TFOPH3OHTAJBHOM Hanpasjednd. OAHOBPEMEHHO ¢ S5THM 10-
poaaM RalOTCA COOTBETCTBYIOULHE BO3pacTHHE Hammenobaums., Ha oc-
HOBAHHH 3TOTO MaTepHajia COCTARJAETCH M NPUJAAAETCH K OTYeTY Ko-
JIOHKA HOPMAJbLHOTO paspesa ¥ reoMophoJorHieckne, reojornieckue
FHAPOre0/IOTHYECKHE KapThi H paspesbl. 3Aech e ONnNCLIBAIOTCA Tek-
TOHHUeCKHe (OPMEI, ec/iH TAKOBHIE HMEIOT MECcTo n pafione,

HauGosee nosHo B oTueTe no/KHa GBTh ONHCANA COOCTBEHHO THI-
poreosorus paioHa. BomoHOCHBE TOPH3OHTH AOJMKHM OuTh YBA3aHbI
co crpatHrpadHyeckumi. [lo MatepHanaM BRNOAHGINMIWME ONBTHRX #H
paspeoyHbiX paboT MAaioTcs CBeJCHHS O MOILHOCTAX RBOMOHOCHBIX T'O-
PH3OHTOB, TJyGHHC 3ajleTaHHs, HAMOPHOCTH, CBASZH OTACJLILIX BOLC-
HOCHHIX TOPH3OHTOB MEXIY c000H u ¢ BOAOH NOBEPXHOCTHLIX BOIO-
rokos., Ha oOcHoBamuu MaTepuazioB TPOGHBIX OTKAMEK, NOJEBHIX H Ja-
BopaTOpHBIX ONpefeNeHHil JAIOTCA XapaKTePHCTHRM (PHALTPAUHOHHBIX
CBONCTB MOATOIVIAIONLIETO TUIOMIAZKY BOAOHOCHOrO ropusonta (cko-

) pOCTh, KOSQHIHEHT (PHALTPAIHH) W €TD PacXojl.

5 € JlalHEie Te0JIOTHH W THAPOreo/IOTHH HAMIOCTPHPYIOTCH COOTBET-
: CTBYIOmHME rpadrueckumMi MatepuanaMi. OCHOBHHMH Cpefil HHX $IB-
AMIOTER KOJOHKH 30HAHPOBOK, GYPOBBEIX CKBasKHH WAM wypdos # reo-
UrosanTosornueckne npoduay, ocBelalOlIEe JHTOJOIHUECKHA Xapax-
IR PACHPOCTPAHEHHBIX HA IJIOLIAIKe TOPOL.

 BTeTe AOJDKHBI NONYYHTH CBOE OTPaMeHHe TaKme W Bce apy-
B RIS, NOJYYeHHble NPH HCCAeAOBaHHAX, BAMHBIE A OCBelle-
RN nepen uccjemoBarenem 3anavq.

OTYETA NMPHBOAHTCA KPaTKoe pesioMeé OTAeJbHBIX TJaB,
SETHME JaHNbIe, YKashIBAGTCA PeKOMEHAYeMbIlt THn Han-
HOFG N AAHHBIX YCJAOBHAX JIPeHaxa, MecTonoJoXeHHe
APSHAMHLYX coopyxeHHid B oXxuaaeMulit sddert Bo-

Hpaarasren nporpamva paGor BTOPOro roja reEApo-
- N WAORMIR (AeTANLIBIX HaBICKanHiT),
SARNOHMORTE OF BUNBASHNMX NPHYHH NOATONJEHHA NpOrpaMMa
PAOOE AOAMHA IOOHTE WOABYCTpeMIeLil XapakTep HA H3yuYeHHe ITO-
o
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ro ocHoBHOro gaktopa. KpoMe toro yCTaHOBJeHHe NPHYHKE NOATONJjE-
HHA fnaeT BO3MOMHOCTL HaMeTHTh HanGoaee 3MOEKTHEHYI0O CHCTEMY
ApeHaXa W OPHeHTHPOBOYHOE MecCTONOJOMEHHe JpeHaxHBIX COoOpyikKe-
HHI B naane. -

Bce 310 AOAKHO CAYHKHTL OTNPABHRIM MATEDPHAJIOM K VCTaHOBJE-
HHIO XapakTepa AaJbHeHIHX H3BICKAHMWIL.

[TTABA VI
BTOPOH 3TAN H3bICKAHHHA (AETANbHBIE H3BICKAHHS)

3anava AeTanbHbIX M3bicKaHHi Omaa oceewleda euiwe {rj. IV). Tam
Ke mepevHc/iensl HeOOXOIHMbIE BHIALI paboT, KOTOpbie N0 HAHMEHOBA~
HESAM, a 10 H3BeCTHOH CTeneHH ¥ 70 CYULeCTBY, OCTAIOTCHA TeMm Xe,
YTO H A4 TepBOro srana #ccejoBanuH, PaskHua 3ak/modYasTcs
B o0besme paGOT H B TOM, 4TO AeTajbHbie HOCJEJOBAHHA [POH3BO0IRTCA
B OCHOBHOM B NpeAenax ApeHHPyeMOro yuaCTka, Tak Kak obliee reo-
JOrRYeCcKoe CTpoeHHe paioHa # OOlHE THIPOreOJOrHYyecKHe YCIORHA
y¥e H3IBECTHHl B pe3y bTaTe NepPBOr0 STama HccaegoBaHsil.

OnHoBpeMeHHO C MPOH3BOICTBOM PA3BEJOYHEIX W ONMLTHEX pabor
NPOH3BOTHTOS HAYUEHHe DeXKAMA MON3eMHBIX BOJ H BLIIOMHMOTCE Ad-
GOpaTOpHEIE OTIPElEeNeHNHA,

Bee ckasannoe paHpine 00 H3YUEHHH JHTEPATYDHHIX H ADXHBEBIX
MATePHa0B [J7 NEPBOTO STana THAPOTE0JOTHUYECKHX ROCAeIoBamuil
OCTAaeTCH B CHJI@ M IJs BTOpOTO stana. Ilostomy ecor B nepsow srane
M0 KaKHM-HOO NpHIHHAM OKA34MCA HEYYTEHHLIM HaH HEIOCTATOSHO
H3YUeHHLIM JHTEPATYpHLIA H apXHBHLIE MaTepHa), HeoOXOIUMO 3TO 3a-
KOHYHTH Nepej COCTaBJeHHeM NpOorpaMMbl BTOPOTO 3ITana HecaeaoBanmil.
Kposme toro Hsywaiomes wartepHallbl HSBICKAHAR C2MOTO DOCIEIHErO
BPEMEHH,

Ec/m 3a Bpemsa paGoT nepBOro 3Tana HeCIeAOBanafl ¢ 10CTasasicH
METEODO/TOTHYECKHA MaTepHa ] ¢ MeCTHRIX MEeTEeOPOJOrHYecKEX CTAaHDHI,
a4 HCCAeLOBATe/IbCKas OPTaHH3alHA He BeJa CaMOCTOSTeaBHMX Habmo-
AeHHill, HeOOXOAHMO STOT MaTepHas TaKKe NOAYSETE.

1. 'Pﬂ:me,mquue paboTu

OcHOpHO}I O0bew Pa3sBeiOYHEIX H ONNTHHX paGoT NpRYpPOUNBAETCA
K MeCTaM 3anpoeKTHPOBAHHBIX BOAOTOHHEZNIMX YCTAaHOBOK: OGypeHHe
BeleTcA MO TpaccaM ApeHamed, ONLTHNE OTEAYKH NPOHIBONATCA
B TOYKAX HAMEUAeMOr0 pacTHOAOKesHHSs JPEeHAMHBIX COOPYIKeHR{F
B APYTHX BayHAbIX TYRKTAX, TPeOVOUIEX OCBelleHAs (HILTPaUuHOHHLIX
CBOICTBE TOpOJ.

Penxoil cersio paspelovBnix CXBAMHH VTOURAIOTCS MOLHOCTH, MIO-
Wals pacnpOCTpaHEHHS # JAHTOJOMHSECKHH Xapakrep nop0a <NOTJo0-
HI2IOWIEr0s> FOPHIOHTA, €COH Haj H4pe TAKOBOPoe OblJC0 BHGBJACHO Ha
NeppoM 3ITamne HOCael10BaHRi.

Kak # Ha nepeoM 3Tang H3LICKaHHH, 4YacTh pasBeaoyHHX CKBa-
JKHH HCNONB3YETCH A8 H3YUYEHHA DeXHMa DoA3eMHBIX BOJ; 3TO B 3Ha-
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YHTELHO cTeneHr cOKpalllaer OGuLHe pacxXOoidsl 10 uabickawnsy. [To-
STOMY pasMellleHHe pasBefouYHblX BLIPA0OTOK N0 YUICTKY JIPOH3BO-
JHTCA B TOM NOpAAKe, Kak 3T0 TpelOyercd AJ# pPeXHMHON ceTH.

[Ipaa OypeHnn passefovMHBLIX H PEXHMHBIX CKBAKHH HeoOX0gHMO
BECTH TIIATNIbHEE HaOJUOJEHHs 332 BOJOHOCHBIM OPHIOHTOM, MOATON-
JISTONLHM  TLIOLLL A LK.

IMpy BCKpLITHE BOAOHOCHOrO TOPHIOHTA OTMEUACTCH r/ryGHHA! MOSB-
Jichusi Boasl. [Nocse yrayGaenus B BogoHocHuil ropnsont na 0,5—1,0 u
GypeHre J[IpHOCTAN2BIHBACTCA 10 TOMHOr0 BOCCTANOWICHHA TOCTOSH-
HOTO YPOBHA, NpHYEM YPOBEeHb CHHTACTCH YCTAHOMHDIIMMCH, ecjH JBa-
TPpH nociefoBaTeNbHBIX 3aMepa AaloT OAHHAKOBLE PeayILTaTh.

Tlocwe yeranopaeHHA NOCTOAHHOTO YPOBHS BOJMM BOJLOHOCHBI TO-
PH3OHT BCKPLIB3CTCA HA TIOJHYIO MOULHOCTL, NMOCHe 4ero ypobBeHnL BOABL
BHOBL 3aMepAeTcs.

Ha6mogenns 3a xoseGapHesm ypoBHA BOAW B CKBAXUHC B OpD-
mecce GypeHus NPOH3BOAATCH:

a) CHCTeMATHUCCOKH B HAYAMEG M B KOHIG KAMJLON Cmenn,

6) npw pesKHX HIMEHEHHAX YPOBHA BOALI B CKBAMIIIE;

B) B nauane ®W B KOHWIE DPabOTHl KeJoHKON (HpH STOM OTMeqalTes
ofbem BHKATSHAOH BOAL W TIPOLOCIKHTEABHOCTE PABOTHL HenonKoil).

Bee samepnl Ha CKBamKMHE B nporecce Gypelms MPONIBOASTCS OT
onHOl TIOCTOAHHO | (3aHuBeaHpoBaHnOll) «wyaenofl Toukus», Takok Tou-
KOIl MOMeT CJyKHTb BepxHuil obpe3 obcamnoil TpyGu.

Jas MpoBepKH BHICOTHE HYJEBOH TOMKH pPAAOM ¢ GypoBOil BHIIKO
yCTaHaBIMBaeTCA BPCMEHHbIH penep; OT NOCJACAHEro NnpoHasogHTCA Mme-
PHOAMTECKAA NPOBEPKa OTMETKH HYJIEBOH TOUKH,

Bee Hamepennss u nabmojcHia 3a ypOBHGM BOABL 3aHOCHTOR B CO-
OTRETCTBYIONIHe Tpadhl CMEHHOTO panopra, nepenucwbalorcs B Gypo-
BOIl KypHaK # 0 HEM cOCTaBaAeTcs TPadHK KoJeOMIHA YPOBHTE BO1bI
IO Mmepe TMPOXOLKH CKBagKWHBL

3amepn ypoBHEH JO/KHEL TIPOH3BONHTBOS NPHOGOPaMn, OOecTIewH-
IUIONIEMHE TOYHOCTE Ao 1 car
Tlocae BOCCTAHOBJEGHHS CTATHUCCKOTO YPOBHA BOALI BCKPLITOrO

MHON BOOHOCHOTO rOPH3OHTA TIPOHIBOAHTON ONHOBPEMEHHOe H3-
PpeliMe TemMmepaTtypnl BOAnI H BO3AYyXa.

AU MaMepenis TeMTepaTyphbl BOAL B CHBAMMIY NPHMEDPHO HA ©aY-

0 & or saGosi onyckaeTcsa CreliHa bHEIH (€JeHHBLIH» WIH uep-
TepMoMeTp B MeTasaHueckoi ofoiime,

M BLilepiKHBaeTCH B CKBaXKHHE He MeHee 5 ammi, foc/e
Ppir (6ea TOJUKOB!) H3BUIEKAeTCH HA NOBEPXHOCTH, Tie
| PONAROMTCS OTCHET TeMIepaTypsl ¢ TouHocTsio o 0,2°.

" A8 aawepaercs OOLIYHBIM TEPMOMETPOM — TIDALLLCM.
HIOR pasBeIKH # HCTONBL30BAHAR BCETO pasBe-
AiseTca pax Kapr, 60Jee YTOUHEHHBIX MO
AIRPIOro aTana HecelOBaHUI:

W0 aareprana, 2) TeoNOTHUeCKAs KapTa,
NAa, 4) ruaporeosorEYecKan Kapra, 5) Kapra

10001 0-ryporeoToTARecKie  TpodHm.




2. OnbiTHbe padoTHI

Llenensim  HaznauenHdeMm ONLITHRIX pabor ABIMETCA ONpeleJeHHe
DEHOBHBIX BEJTHYHH, -HEﬂﬁ:‘iﬂﬂ.H-M[:L‘-: AJ1d l"HJ'l,PG['EDJTDI‘H'I‘EEHG[‘ﬁ pacueTta
JPEHAMKHBIX COOPYHEHHHA.

OcHOBHEIME MOMCHTAME THIPOreOJONHYEcKOTO pacuerd JAPeHAHHLIX
COOPYIKEHHIT ABJAOTCA:

a) onpenesenne KoaxuecTBa (Q) JApennpyeMux BOJ, OGecTieuHpMO-
ero HeobXoAHMOe noHpMmende (S) YpOBHs TPYHTOBHIX BOJ Ha Mpeha-
PyeMoil TepPHTOPHH;

0) onpejenenHe YHCSA H PASMEPOB JAPCHAMKHBIX COOPYHCHMA, a TaK-
e JHHAMHYGCKHX ypoBHeH B HHX, HeoOXOAHMLIX AJd AOCTHIKEHHA
ppebyemoro nonHKenHs (S) Ha JpeHHPYEMOH TEPPHTODHH,

B) YTOUHeHHe IJTYOHHbL 3AJ0MeHus IPeHAdKHBIX COOPyIKemil;

) OKOHYATEILHHI BHGOP HAHBHLIMOIHEHINETO PASMEILCHIN JPeIaK-
HblX COODYIKEHHH B IjaHe.

s Beex TOHMeHOBAHHBIX PACUETOB ONBITHBIME PACOTAMI ONpLLe-
JMIOTCH: HATIDABJeHHe TIOA3EMHOr0 INMOTOKA H €ro CKOPOCTH, KOspH-
ent tuasTpaiun nopox (K), neGur OypoBRIX (RAH IIAXTHIX) KOJOL-
ee (Q1) MpH pasaHUHLIX MOHUKEHHAX YPOBHA H paanyc mumss (R).

A) Ifloaoxenne noAseMHLHX BOJN H YEJNOH HX no-
BEPXHOCTH JErkKo MOMKHO OIIPEIC/HTBE IO REPT’E '['Hﬂpml:l‘ﬂ'rll-llﬂ,
4 Takske N0 JuoOniM TPeM CKBAXHHAM, DaCTOJOGKOHHLIM 110 e LM
TpeyToNLHHKA.

B) Hag ompeneNenHs eCTEOTBEHHME CROpocTe
NONA3eMHOTO TOTOKA Haub0Jiee YacTO TIPHMGIMEeTeH O Ha
CACAYIONIHX TPeX CHOCOO0B: XHMHUYSCKHI, € KPACHULIMI DOULOCTRAMH
H SJIEKTPOJIHTHYSCKHH.

XHMHUECKHIT MCTOJ TIPHMEHHM B VCJ0BHAX HeGoanmol munepain-
3a0HH MOMSEMHEIX BOL, HO IIPH HEKOTOPLIX MPELOCTOPOMHOCTIX MOMEeT
1aTh YAOBIETBOPUTC/IHHLIC PE3YJABTATE! H B MUNCPIMBODIIIINE BOTAX.
B kauecTBe HHAMKATOPA MPHMEHAETCH OOGLIMNO XAOPUCTIN WnTpuil nau
XJIOPHCTBIT KaJBIHI.

Kpacsmue eirectBa GONbIIE MPHMEIMOTON TIM, FAS (YT NOTOKOB
HeACHEL (TPCLIMHOBATHIE MOPOALL, ONOJMICNLE Ayuacrii), B3 xawecrse
HHAHKATOPOB MPUMEHSIOTCA (WHOOPGCILEWN, Y[NUIE ot Beskas Apyras
Kpacka, He aGcopSupyemas Topoaol.

SnexTpoardTHYecknit cnocob (enocoh Chuxrepa) onpeaenensa cko-
pocTell MOA3EMHEIX MOTOKOB B MOCJHAGLNEE BPEMH  [OJYUYHJ  JLOBOJIBHO
GoJsibuioe TIipEMeHeHHe. IT0 OOGLMCINNTCH NPOCTOTOH camoro cnocosa,
TOYHOCTHIO MOJYYACMBIX PEIYILTATON W HOKOTOPO MeXanH3alHed npo-
necca HAGMOMCHHA 54 MEPOAMBKenNesm wiiaropa. ITpasia, nocKoMdb-
KY HHAHKATOPOM-SJEKTPOJNTOM SIHETCH XJOPHCTLIH HATPHH HJH XJ0-
PHCTHIH AMMOHHI, STOT CHOCOO NMPUMEIHM Jiilllb B MPECHbIX BOAaX 1.

IIpn sTOM B ONBITHOM YAI® PEKOMCHAYeTCH HMETh 4, a vHoOTHA H
7 CKBA)KHH, H3 KOTOPWIX Ojia aarpysounas (OTbITHAA), 4 OCTadbHBIE —

Hab. 10 1aTe THHBIe,

: Pacnonomenne stHx nuipaloToK 10MKHO ObiTh COrJAacoBaHO ¢ Ha-

1 Mpod. I H. K awmencnfi, Ocnonn anuamvkn noxsemunx soa, 4. I, OHTH
1935.
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npapienneM nojseMroro notoxa. Hano samertuts, W10 B ecrecTbenubiX
YCJOBHAX TIOJA3EMHEIE BOJLI HMEIOT COBEPUICHHO HHUTOMMHBIA yKI0H (NO-
paaka 0,001—0,0001), nostomy npH OnNpeleNeHMH YKIOHA M CKOpo-
creil moToKa Ha HeGoablIHX ydacTKax TPeOyeTcs HMBCAHPOEK2 BHICO-
KO TOYHOCTH ¢ ydacTHeM B 3TOoH pafote rugporenaora.

15 OPHeHTHPOBKH yKayKeM, yTO B CPCAHEM €CTOCTBeNHAf CKOPOCTH
NOA3eMHOI0 TOTOKA AJA PasHuX TIOPOJ BHIPAMACTCH TIPHMEDHO Cae-
AVIOULAME BeJHUAHAMH:

1) ans necuaHo-rJIHHHCTHIX mopof 1—3 M b CyTKn,

2) ans rageuHdkoB 5—I10 M B CYTKH H BHING,

3) nas tpewmnoBathix mopoa 10 4 B CYTKH M Buuue.

B) [IpossoncTBo onuTHHX paGor, ¥aum as onpene-
JeHHS eCTEeCTBCHHON CKOPOCTH WOTOKA WEJecOOGpItio HCTIONL30BaTh
noc/e HeKOTOPBIX AOMOAHEHH{I HAOMOLATENLHLIMI CRBANHIAME TaKKE
H N5 ONBLITHEIX OTKauex,

[Mpn ONBITHLX OTKauKax ONpeAeNIAIOTCH CACAYIOUIME pacueTHbie Be-
nwupHb: Koshuunent ¢uasrpauun nopox (K), aebur OGyposwix (nian
maxTHLX) Kogoiues (Q) Npu Pa3NHUHBIX NOIIKOHNAX YPOBHA H pa-
auye pamanua (R).

Onpeneseme OuAbTPALHOHNBIX CBOMCTE NOPOA AMIBIETCH OCOGEHHO
BAXKHBIM MOMEHTOM rHIporeojorgueckx Hecaenopamit. Koshumwrest
$HALTPAMA PHIXALIX NecuaHBIN MOPOJd  ONMPEAEJACTCH  HOCKOLKHMH
cnocoGamu: 1) noacuerom no GopMyIaM Ha OCHOBANNN Pe3yLTaTOB
anani3a rpaHyJOMeTPHUECKOr0 cOCTaBa MOpof, 2) AaG0paTopHbLiM my-
Tem NpH nomomy haGmonenuit Haa Guabrpainell poaw wepes obpaseln
rpysta B ocoGuix npuGopax (Tuma, Jlapew, Kamenexoro u ap.),
3) npw NOMOMIM ONLITHBHIX OTKAYER M HarHeramil,

Jlas romm cyulecTByeT JHIG OLHH €nocol —onpetesenne K na
npubope Tepiiard, Tax Kax ONLITHEIE OTKAUKH HWIW HATHETAHHA s
TJIHH HeTpPHMENHME!, eCJi TOJNLKO TAHHEI He 00JaJI0T BOJIOHOCHOCTSIO,

. CHA3AHNON ¢ TPELLHHOBATOCTLIO TIOPOABL.

HaoGopor, ajs TPEIIHHOBATHIX «CKAJNBHBIX® MOPOJA  MPHMOHHMDI
AMIL OfBITHBIE OTKAaUKH H HarReTaHHA, PEKOMEHAYyeMule n Jas He0l-
- llapoanbiX BOJOHOCHBIX TOJIIL.

~ Tagnw o6pasow B 32BHCHMOCTH OT TPHPOAHBLIX YCAOBHIE TDAMEHS-

WK Te MW JIPYrHe MeTOLI OTipeAefenHs Kos(uuuenTos (QuibTpa-

i, npuuem panGosiee AOCTOBEPHLIM M3 HHX SABJIAETCH METO/ OTKAuEK.
DPRANK paanensioTcd Ha npoOHble W OMNBITHBIE.

il OTKAMKH NPOM3BOASTCH #3 ONHHOYHOrO Kojojua (ckea-
) Ha OAHO TOMDKEHHEe W MPeCHEAYIOT UL TOJNYHeH:s
i XAPAKTEPHCTHKH BOAOHOCHONO TIOPH3OHTA.

GuiTL HOMONL3OBAHBLI TAKKE W He CMelHaJbibie
), & nanpumep paspenodnbie HIH pexumubie. [1po6-

IO nponasoasT Ges OGOPYLOBAHHS CKBAMHE (QHIL-

i (OOMNLe 1 TpYTMOBLIE) POMSBOAATCH HA HE-
| (We Mence Tpex) Ba nauGosiee THNHUHBIX B Tal-
sl yuactkax. Bubop nocleinnx NPOHSED-
MU AT POCKTHPOBANRLIX APEHAMHBIX CO-

1
-
|
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KoniuecTBO ONLITHEIX YHaCTKOB M WX pPadMelleHHe OTPeIesioTCH
B 3aBHCHMOCTH OT BLIICDMKAHHOCTH THAPOTEOJIOTHUYSCKHX YCJOBHA HC-
CIELYeMOT0 paiiona, BLIABJAEHHBIX pPaHee npOW3BeleHHLIMH HCCHESL0Ba-
HHAMH, H pPasMepos OpEHHRPYEMON maoIlany .

[loaroToska K oTKaskam, 3aKaiodalomiascad & bol0ope AHaMerpa
CKBOMHN, CHCTEMBbl DUALTPOB, THNA HACOCHOH YCIaHOBKM. pacnojoxe-
His MAOIONATEIbHBIX CKBA¥KHH, YHCAa TIOHHXKEHHA A T. ., JPOH3RO-
JTCH ¢ YUeTOM XapPaKTePHCTHK BONOHOCHOrO TODHIOHTA, TIOJYUEHHLIX
B pedyuraTe NepBOTO ITANA HOCHSNOBIHHI,

B nipakriike GOIBIIMACTEA THAPOIEOJOTHYSCKHK paGOT OBLINHO fIpH:
MEIeTCH OTKAuYKa H3 TpeX CKBAXMH Ha ONBITHOM YHACTHE: Mehmpaii-
Holt (onuitHoil) w AByx HaGaoxaTenbHuX (KOHTpOsBHBIX). Iloeaemmme
pacTioviaraioTes N0 HanpasJerHio TIDOCTHPAHES NOTOKAE HA PacoTosunii
npumepro 5 m 10 4 ot ueHrTpaasHOl (Mo oAHOMY Jy4y).

Paccrosnwe wabUIONaTeNbHBIX OKBAKKHHE OT LOHTPANLHON (ONLmINoil)
Hia3Ha"aeTcd B 3aBHCHMOCTH OT BOAONPOHHIAEMOCTH BOJJLOCOMECACHILLHX
(opof: GoJbllee NPy XOpouled BOJLONPOHHIEEMOCTH, MEHMUES ~— [Py
J10X0H.

[TockoneKy aas apenama GOJLIIOE 3HAYSHHE HMEET BOJINIA pa-
AHYCa BAMSHHMH, 9aCTO0 TIPHMEHSIOT JApyroe pactiOJOoKerie Clmascinm
B yajie w HX Koamuecrso. HMuorna HaGmoAaTeNBHEIE CKBAMWILG Yasia
PacTOaTaloT MO0 ABYM JYydaM: N0 TPOCTHPAHHIO NOTOKL W Dhepx 10
moroky. Ha Kaxaom jgyde pasmeriaercs He MeHee AnyxX HACGLOM4aTe -
Helx ckBaokHH. [laspHme 1m0 JIyyy CKBEKHHHE B IABHCHMOCTH OF NOJO-
NpOBOAMMOCTH NMOPOALL pachoaaratoT na paccrosinign 100 u m Oonee ot
ONLITHOH CKBAaXKHHDL.

Hacro oTKauxa NPOH3BOMHTCA OAHOBPEMEHHO MO ABYX (mae 1pyi-
[bl) BIAHMIO BJHAIOLIMX ONBITHEIX cKBazHH, B yane ua anyx onwrinx
CKBAXKHH MOCJE/HHE 3aKJaAbiBaloTed Ha paccronumn 100200 x oaua
OT APYrOji NO mpocTHpanuio moToKa. Ha noJOBMNE PAGCTOMIN MEKLY
HHMH 3aKJ4]bIBaeTes OAHA HAOMOMATENBLIAN CIMMINI,

Marepran onHOBPEMEeHHON OTKAuKy M3 JANYX BABMMOACHCTRYIOULHX
CKBaXKHH ITIDH HeCKONLKHX NOHHKEHHAX NOABOJANT DL, XapaKrep
HHTe(DEPEHIHH BOPOHOK JENpeccHi M Aar. HPOeKTMiTaM OcHOmIBIe
pacueTHble YCTAHOBKH JJISL [TOCTHMEHMH Tpelyemoro nonumKenus Ha
ADEHHPYCMO IVIOUALH (KOJHYSCTBO SKGINMIONTAIIIOMINY CRBANKHH, MX
B3AHMHOE MOJIOJKCHHE, BEJHYHHA IMOHMMCHNA YPOBUH B KaxaJlOH cKBa-
K HHe).

3amepbl nomMKeRHH YPOBHEN BOAM D WCHTPAAAION CKBAMKUTE Tpo-
M3BOAATCS B ChenHadbHON HAGMOARTEALNON 3aTpy6HONl CKBaXHHe, 3a-
KJAAJLIBAGMOH CMEXHO HJAH B paceroniun okoao 0.2 M oT LeHTpaibHoi.

Kax ykaabiBajioch BHULIE, ONMTHAN OTKAYKA OGLINHO TPOH3BOAMTCH
Ha 3—4 noxmskenus. Demsuing nomukennli nasvavaercs B 3aBHCHMO-
CTH OT psija YCJUOBHH: MOWMOCTH W THIA HMEIOdlerocs HaCoCHOro o6o-
PYLOBAHHA, NPOHSBOAHTEALHOCTH BOAOHOCHOIO TODH3OHTA, HeOGXOH-
MOH a4 JpeHaa BeANMMHHL  DOHHMKeHHS TDYHTOBBIX BOI M T. 1.
OObiuo mepsoe TOHMewe Oepyr ne menee | u, nocaeayiouiHe --
VEEJIHYHEAIOT COOTHETCTReNHnO B 2, 3. paaa.

1 s TeppuTopMi naowaaso s 50 za B cpennes OPHHHMAETCA OKOJAO 3 ONHT-
HHX CHCTEM, He CUMTAN YwacTkon npolublx oTkawex (H3 OMWHOYHHIX CKBAKMKH),
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ITpu NPOM3BOACTBE TPYMMOBHIX OTKAueK (nocje OAHHOUHLIX) peKo-
MEHLYeTCsl BbULEPKHBATL TC JKe IOHHMKEHHS, 4TO H NpH OLHHOUHBIX
OTKAYKAX.

[ToCKONBKY AalHbBle ONbLITHBIX OTKAYEK HMEIOT OCHOBHOe 3HAaueHne
N pacueTa JpeHakd, KOCHEeMCs HeKOTOPHIX METONHMEOKHX YKasaHul,
KOTOPbI® JOJNKHB YUHTHIBATLCA NIPH NOJEBLIX ONBLITAX,

B pesyibTare KamA0il OTKauKH AOJKHA ObiTh YCTAHOB/ICHA SaBH-
CHMOCTL 1e6HTa OT TNOHWIKCHHS, NPOBegenbl HaGMOMCIMsA 33 NOHHKE-
HHeM VPOBHs BOIbl B HaOGmMOAATEJbHBIX OKBAAMHAX # 32 BOCCTaHOB-
JeHHEM ero B OuBTHON H B HAGMOJATENLHLIX CKBAMMHAX, Onpejcsena
TeMIIepaTypa H XHMHUECKH[ cOoCTap BOJML

OnpiTHas OTKAYKA NPOH3BOAMTCA H3 3€PHHCTHX NOpoL ¢ QHIALTPOM,
YCTanoBJeHHbIM Ha BClo onpobyeMmyio TOMILY, & M3 TPOUIHHOBATHIX 110~
PO — {IpH OTKPLITHIX CTEHKAX CKBaMHHBL

OTKauKy Ha KajK70e NOHEKemHie Heo6XOMMMO nposokats 1—2 cy-
TOK NOC/IE YCTAHOBJEHHs TOCTOSHHOTO AeGHTA N NOCTOMIIIONO ypOBHS
8 HaGmogaTe/bHux ckpaskuiax, [lpu sTom ofmian NPOAKNIKITEILHOCTE
OTKAYKH Ha ONHO TNomHenwe Oyler Tem OGOJMue, vyewm MeHee BOAO-
NPOHKIAEMEl NOPOAL K ueM OCOoJblle BeJHUBHA TIOMHKCIHA.

OpHeRTHPOBOUHAS IPOLO/EKHTEILROCTD  OTKOMWKH 113 (OUHHOFHBIX
CKBAMKHH Ha Kanoe TIOHHMKeHHe OOLIMHO KONOGAeTCs: a) 1pH TIOBBI~
WEHHON BOAOTIPOHUIZEMOCTH TIOPOA (TPELLAHOBATLIE H PACKAPCTOBAHHBIE
NOPOAbI, rajleynuky Ge3 NPHMECH IMHHHCTBIX H MEJKOGOPINMCTHIX TOPOA
uT. A) or 2 10 4 cyrok; 6) npu cpeaneis BOAOHPOIMIAGMOCTH (KpyTI-
HOZepHHCTHIE H TPABEJHCTHIE NECKM, TPEUHHOBATHE ~— HEpACKAPCTBOBAMN-
Hele TOPOALI B N1P.) OT 3 A0 5 CYTOK: B) NPH NOHIAKEHHON BOAONPO-
HHIaeMoCTH (Cpeane- M MeJKo3epHHCTHIe neckH) or 4 ao 6 cyrToxk.

ITpopomkHTEIHHOCTE OTKAYKH H3 ONLITHLIX Y3J08 Ha Kaxioe no-
HHenne o0bLYHO TIPHHHMAEeTCH:

a) NpH NMOBLILIEHHON BOAONPOHUUAEMOCTH OT 3 10 § JyTOK,

6) npu cpeniell BOAONPOHHLAEMOCTH OT § A0 7 ¢YTOK,

®) UpH NOmMMENHO| BononponHiaemoctTH or 7 a0 10 cyTok.

TTpOO/KHTENEHOCTE OTKANKHA H3 MEJIKOSePHHCTHIX WJINCTLIX MEeCKOB
e MOJKeT ObITL yKasaHa 3apanee,

- lepen otkawkoii neoGXOJHMO TIPOBECTH TPEABAPHTCLIYIO NPOKAY-
. WHBI 10 TIOJHOTO OCBeTvieHHs BOAW, [IpOKauKy CKBaMHILI

FIMX TOPOAAX PEKOMEHAYeTCS HAYHHATL € HEeGOJILIIHX ITOHH-
|, oeTenenno nepexois K OGOJbIIMM.
MM OTKAuKa npomsBojaHTcs B cieayiomem nopaake. [locae
MM CHMOKHELT  3aMepAIOTCA  YCTAHOBHBINHECH  CTATHUCCKHE
- pkBmkupax  (onwiTHOR ¥ mabmoparenbhuix). Pukca-
OTKAYKY,
RANNaeMoiT BOLK MAMEPAETCS OIHH Pas qepes Kak-
CHLIONPeMeIHO ¢ 9TEM 32MepAIOTCH YPOBHH BO BCeX
LEATITHES
MBRIOro neura B NOCTORHCTBA JAHHAMHUYECKHX
MIRAIOULeMY  TTORHAMECHHIO, (QHKCHDYA BpEMA
RN OTKAYMKH Ha nocjeinee NOHHMEHHAEe
WAk poceranonsennem ypoena. [lepepumbl
WO BPOROJOKWTEILHOCTE YCTAHABABBAIOTCH
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UHIpOreoJioroM B SaBHCHMOCTH OT CKOPOCTH BOCCTAHOBJEHHS YPOBHSA.
Bo speMs npoHsBoicTBa OTKaUYKH NPHMEPHO OLHH pa3 B TewueHwe 8 uac.
HEOOXOAHMO HAMCDATL TEMOePaTypy BOALI HETIOCPEACTBOHHO ¥ BLIXOLA
eéec Hz nacoca. B npouccce oTkauex OTMEYAeTOH TPOAOJGHHTENHHOCTL
BCHKOrD pojla OCTAHOBOK H- MPOAOIMHTEILHOCTE OTKAYKH «€MyTHOH»
BOJKL,

B komue orkaukn (10 pasGopa HACOCHON YCTAHOBKH) ONPeAGAsCTCA
JABHCHMOCTL  YIEJBHOTO Je0HTa OT {IOHHXKEHHS M B 3aBHCHMOCTH OT
OIS LK pe3yJbTaTOB PEUIAETOR  BOTIPOC O WOPeKpalmess M
0 WACTHUHOM (HJTH 1MOJHOM) MOBTOPEeHHH OTKauxkH, 00 yBeJUcHMn e
- HPOAOVIAHTE IBHOCTH.

Ilamisie OTKaMKH Cnefyer. CuMTaTh AOCTATOMHEIMM, eCimi ymedsaiil
AEOHT 110 Mepe YBCJIHYeHHA NOHHXKEeHHS OCTaeTcd TOCTOSHILIM IWIN ke
YMeHLLIAETCH,

Bee pesyapraTHBuble AdHHBe MO onwTHON (WiaW npoGuoil) OKauKe
JAHOCATCH B CNENHAILHBIH CBOAMHLIA XKYpPHAL

B wmpouecce OTKaukH BHMEPUHBAIOTCH TPadRKH  KOMGOAMIM ¥ POBIS
BO/Ibl BO BeeX HAOMIOZATe ILHLEX CKBAMKHIAX (M0 OCH OPAMBAT OTKJA-
JblBaeTcA ypOBeHb BOJALI, & 10 ocH abGcuuec — BpeMs),

B xoHlle ONLITHON OTKAYKH B COBEPIICHHO UHCTYIO CHEKMINIYIO
NOCYAY ¢ NPHTEPTHIMH (HWIH KOPKOBLIMH) npoGKaMi OTGHpacten nposa
BOABI (He Menee 2.) jaias xuMmuuyeckoro aHasmsa. K Oyruimm ¢ nopofl
NPHKPEINIAIOTCA ITHKETKH no (opme.

OroGpannble npoGul BOAK HEMENJIOHHO NEPeAioTes f JAGOPITOMIO
AJia MPOHSBOACTEA AHAJIM3A,

Ecim mo mectnmiv yciosuaM jpoctaBka nmpolG Bofw B aaboparopuio
He MOer ObiTh BHNOJHEeHa HeMeAJeHHO, HeOOXOMNMO CAGITE KOH-
CepPRALMI0 BOJEL,

B GypoBom xyphale B B KOJICKTOPOKON KADGKKG OMHOCHTEILHO
Kad/10fi B3dATOH mpOGLl BOALI SaNHCHBAIOTCA  CAMMUVIOUUNE  AMILe:
UBET, 3anax, Tpo3payHoCcTb, MYTHOCTh, OCAACK o CHHCCIEHILIA B MO-
MCHT B3ATHA NPOOLL.

O6paGoTKa MaTepHAJIOB ONLITHBIX OTKAMGK B SOMMINCTLX  1HOpoaax
NpOH3BOAHTCA 1O pacueTHuiM (opmysam JLomon-Twma,

B mpernunoBaThix MIOPOAAX H B KPYIIOMPINCTIIN  TICCUMIOrAICH-
HpIX TIpyHTaX Caelyer NOILIOBATHCH COOTHRTCTHOIMO (hopMmyaamy
[lesn-Kpacnonossckoro u Cumpexepa,

Iaa npumenenns Gopmyast CMpekeps HoolxoiinmMo WMeTh JaHHLe
ABYX OTKAYeK TMPH Pa3HBIX NOMKCIIMK, Tak Kok wosdunuent ¢uIb-
rpanan K moxer ObITh BHIMHCAGH 1O Kpafuell mepe ns aByx ypaewe-
HHil, COCTABJICHHBIX MJS JIBYX PAANMX NOMKeHni.

[Mockoseky pacuer BSaUMOACHCTHYIONINX  KOJOAUEE  SABJSETCSH
AOBOJIBHO  CJOKHBIM, CYILGCTOYIOMING MeTOAM  pacueTa  HempocTa-
TUYHO HafeXXHB, NOSTOMY ONMTHME Ccnapensble (WA TPYNIOBHIE)
OTKATKH CASAVET CTPEMHTLCH  fIpOBOANTL 1PpH  TAKOM  TIOHHHECENHH,
KOTOpoe NaBajo Obl TPeOyeMos ClnKeuHe YpoBHA #Ha JAPeHHpYeMOit
naowain. B srom caywae dakriuveckn (puKcupoBannbie npH ONBITHHIX
OTKAYKAX PACXOUL MOTYT SIMATLCH PACUCTHRIMK, :

Ecau ke onuiTibe nomoKents GyayT MeHblle NpPOeKTHPYeMBIX NIPA
ApeHame, PacueThl OKAMYTCH HeHIOGEeHNLIME,
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4 Pacuerst ssanmofeficTBYIOUMX CKBaXKHH B HANOPHLIX BOAAX PeKO-
MEHLYeTCs OPOH3IBOAMTE 10 METOLY KDHBBLIX AeGHTa, pa3paboTaHHOro
ANBTOBCKHM }: METON cyMMapHOro KO3(HUHeHTa cHHMeHHA jge0HTa H
merod cymMapHoil cpeakd. [lasa pacyeror no Merony AJbTOBCKOrO
NPOH3BOACTRO NPYNNOBRIX OTKAYeK He aApisercd 00GA3aTejbHBIM.
napa/uiesibHBIX, a TAKKe [Jf NpejBapHTeNbHbBIX pPacueroB
B3AUMOACHCTBYIOIHX APTESHAHOKHX CKBAXKHH MOMHO NOJL30BATHCA
merofamu Popxreimepa B Canxrepa — Jleibensoaa, i

Jns pacueta B3aHMOASACTBYIOIMX CKBaXHH, paboTamomux B 0es-
HANOPHBIX YCJAOBHAX, PEKOMEHAyeTcA npHMeHATb meron Popxreiimepa
HaH Meton nofolHbXx yeraHosok Kupuaeiica.

Iy Onpenenenue paguyca BARAHHA Paguyc snwamua,
BXOASULHA B pacueTHble (Gopmysini JeOHTA | BEPTHKATLHBIX H TODH3OH-
TaJBHBEIX BOA03a00POB, ONpPEIE/AETCS HJH{HeNoCpeACTBeHHLM HaGao-
JeHHeM [0 KOHTPOJILHLIM CKBAXKHHAM (XOJ0JUaM) HIH XKe NpHOIHMEH-
HO — 110 HMEIOULHMCH SMnupuueckum dopwyiaw (mo Kycakuny uw 3u-
xapary). Onnako npH nojb30BaHHEH SMOHPHYECKHMH dopMmydaM Heol-
XOAHMO OUeHATL HX NPHMEHHMOCTb CDABHOHHEM ¢ OINLITHLIMH JaH-

s apenaskunix uedeil BeAHMHEa pajiMyca BIHAHHA KOJOAUA AB-
JFeTCs OCOOEHHO BAKHOH, TOSTOMY e€e PeKOMCHAYEeTCs Onpelenirs -
SKCIepHMeHTa bHbIM nyTeM. [las storo npu oTKadke omnpejensierca
paccrosinie OT UEHTPAJLHOIO (ONBLITHOrO) KOAOALA A0 TOYKH KPHBOH
JAenpeccHHd, Tie NOHHMeHHe YPOBHA BOAM JOCTHrJIO Tpebyewmoil BejH-
UHHBI,

J) Onpenenense Ppacxona moA3eMHOro NOTOKE.
IMocne paspenxu BOJOHOCHOTO TOPH3OHTA HA TAYOHHY H 00 NJAOWIALH
pacnpocTpaHetts, 4 TaKKe MONYYCHHA OCHOBHBIX XapaKTePHCTHK BO-
JOHOCHOCTH BOAOCOAEDIKAIlEH TOMILH OnNpejensderca pacxol moaAseMm-
woro mnoroka (popmyast Japen, Cwmpexepa, Illesn-Kpacnomoasckoro)., &

E) Harneraune. Ilpw arpyasure/snooT #in HeBO3IMOKHOCTH
NpoBeleHHA ONLITHHIX OTKa4YeK AJA NOAYMEHHA XapPaKTEPHCTHKW BOAO-
IIPOBOJAHMOCTH MOPOL HX HHOMAA 3aMEHMIOT HAJNHBOM W HArHETAHHEeM
BOAL B Bhipaforkd. Hanve Boabl ABASETCH KPOME TOMO €1HHCTBCHHLIM
NnoJieBbiM CNOCOO0M MOJYUCHHA XAPAKTEPHCTHEH BOLONPOBOIHMOCTH
CYXHX NOPOJ, HAa YHACTKAX OXKHIAeMOro MJOANOPA NOJSeMHLIX BOAS
B STOM CJydae HAJMHBOM ONpOOYIOTCA [MOPOALI, 3aJeTallHde Bhie
CYWIECTBYIOIET0 BOAOHOCHOTO TFOPH30HTA Ha BEJHUHHY OMKHIAEMOTO
NOALEMA YPOBHA BOJABL.

Harnetamywe (Mam HaJHB) BOAB ABAASTCA TaKmKe cnmocoGom Ompo-
GoBalHS «NOrJOUIADIAX» TOPH3OHTOB .

Tak ke ®Kak u OTKAUKy, HaTHeTaHHe DOKOMEHAYeTCs NPOH3BOIHTH
B ONLITHYIO CKBaMKMHY ¢ Ha/uo/eHHeM B KOHTPOJLHLIX CKBa#HHAX.
Hapneranwe B TpeulHHOBaThle NMOPOALI Y3CTO TPOHSBOAHTOR ¢ NpuMe-
HEHHEM TaMIIOHA, OrpaHYHBAOIIEr0 HOCASTyeMyio 30Hy  (TaMmoH
IlHenpocTpos HAH ero MoIwbHKaHi),

lTAastopckull M. E, Meroau o6paGoTku MATEPHANOB ONWTHOR OTKAUKH,

Faspenga weap® Me 4—5 u 6, 1939.
? bo6xos H. B, Miskenepno-reoaornyeckse HCCTEA0BANNA B CBASH C NpPOeK-

THPOBKOH pPasANYHMX HHMCHEPHWX coopywenwii, 1939,
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(WM HAJBOM) fovKHa GbiTh YCTAHOB/ACHA 3aBHCHMOCTH JCOHTA OF MO
HioKeH, . il

3. Hayuenwe pewmuma nojpsemmmx BOg

Ha WOposM oTane HOCASQOBAHHIT DeKHMHBIE naﬁ:mn‘.m TPOADA
MAIOTEN 1 CryleHnol cemd HaOMoAaTe bHbIX TIYHKTON, SMKMHLLIMIG
MUK CHOUHAIBHO L8 9TOH LeJTH  HeNoCPeACTBeHHO Ha  TOPPNTONIN,

w:lmm;vnm B JApeHaxe, S
 KodiecTro HabA0LATENIbHBLIX NYHKTOB JIOJKHO OBITH THKNM, 410
* ﬂﬁi I eayabTaTe [IpoBeLeHHOro UHKJa HabJnoxenmi O Yo
- IRUeMILIX BOX AJIst BCefi MVIOMIANKH OBLTH COCTABJCHE! WA MIAPO.
Haorune. i

HaGmonatenbible NyHKTH HeoGXoAUMO pacnoJarats (N HOAGH:
PUTh, ECH HCMOVIBIYIOTCS CYLLECTBYIOUIHE BLIPAGOTKH) 110 HONGpeN.
fiiKaM, HanpaBJeHNLIM 1O TOTOKY TOJAGeMHBIX BON © AT
HX B II2XMATHOM NOPHAKE, ja A

Paccrostume MesK1y COCeANHME MOMEPeunMKaMH NPIIUIMSION -
JIMYIHLIM B SaBHCHMOCTH OT DasMepoB AperHpyeMmoil IAGHMAN § o0
newnootd. Ha npommiomagxax 910 paceTosHue OOLIHO OO0 TN
or 50 mpo 250 . MR

PaccTOAHHE MeK/y NONepeuHHKavy B OTLEbILIMM lnﬂmw
HLIMU TOWKAMH TIDH T0JOTOM YKJOHE TIOAIEMHBIX BOA  MOMGY Ouiri
PRHATO OOJee HiIH MeHee paBHOMEPHBIM; BOJMAN MO G NE WY
H pevHbLIX NOHMUKeHWHl, a TakoKe BOMHSH TOBEPXHOCTINN BOAGSMON
il BOJIOTOKOB HaGmOAATeNLHBE TOUKH  HOTCPEMUIKON  HOUBNO LI
Crylarts, Jalbi BbHABHTL XapaxkTepHbie OCOGINOG
libiX (pAKTOPOR HA HIMEHCHHE YPOBHS NOAICMILX HO WIOM  1o-
CaAClHeM Caywae BOAHSH BOLOEMOB PACHOJAIMGTON 1O  Molee  Tpex
HaGa0/aTe/IbHBIX TOYEK 1O MOmepewHuKy, Wa PACCTOMMIN [pIMepio
10—50 & oT ypesa BONHL ;

[lpu mepeceuerysy TONCPEYHHKOM BOAOTOKON B WX PYOsux saKaa-
ABIBATCA 0cOOBIe HAOUIOAATENBHBIC MMM MM MBI Chsal
[IOBEPXHOCTHLIX BOJ € TI0/3CMHLIMI,

TpeGoBanua x TexuHKe HPOXOAKM, OOOPVAORMUNG i OXpale waG.a0.
AATCILHBIX IFYHKTOB AOCTATOUHO OCHBEUIONM & JuTeparype, nosToMy
3700b MBI HX KacaToC we OVaeMm,

OcitopubiMin  HaGHOLCHHAMH OCTAIOTON, KAK It 14 7eDBOM  STane
HCC/IeloBAHHE, 3aMephl YPOBHEN NOAMCMUMAE BoA, (bukcalus HX TeM-
NEpaTypbl H OnpejcJieHHe XHMHIMA,

HacTtora 3amepos yPOBHA BOAM MOMET KOACOATLCS B 3aBHCHMOCTH
OT Cce30Ha HaOMOACHHH # TPUPOMIIY youomil necaeayemoro paitomsa.

Exennepnbe 3aMepsl HEOOXOANMB B NCHOAL TTABOAKOB W BECEH-
HEro CHEroTasHHs, & A YUACTION, TPYHTOBLE BOJAB KOTOPHLIX CBS-
3aHbl C MOBEPXHOCTHLIMH HOJAOTOKAMH, TAKHE H B NepHo JeaocTaia.

B Teuomme SWMELI W JIOTA MONNO NPOHIBOAMTL SaMEDHl ONMH pa3
B 2—3 nHa H peme,

3amMepel YPOBHEH NOMICMILIX BOX MOJKHEL NPOH3BOIHTHCA OINQ-
BPEMEHHO € BaMEPAMH 14 BojoMepHOM moory Gmmxafiumero BOAOTOKA
Wi BOJgOEMa,
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FHamepetne TeMnepaTypnl BOAb NPOM3BOAMTCA B NOpfgKe, YKa-
3AHHOM BBILIE.

OaHoBpeMEHHO MO JApYroMy TepmoMmerpy (¢ npaumem) ¢uxchpyercs
TeMnepaTypa BO3ayXa.

Jinsi npOH3BOACTBA XHMHUECKOTO AHAVIH3A BOJALI MIYUACMOTO BOI10-
HOCHOTO TODHSONTA ©a HEro CHCTeMATHUECKH orGupaiores  mpodbl.
Orbopy mpoGut JOJHKEH NPElecTBOBATE AOCTATOUNO HHTEHCHBHBI
OTVIB BOALI H3 CKBIKHBLI (Wwypda) Jwm  YAaJoHs  IpasHol  niH
agoroseieficy poAn, Kax npapwino, npolGpr JOJMUL ObiTh 0TOOPANLL:
TIepe BECCHHHM CHErOTAMNHEN, B TEPHOL CHErOTasHH H TIOJ0BOALS,
nochie Cnana Mmool O, B MExXeHunll nepHoa, Bo BpeMA OCeHHero
NoALeMa BOJAL H IHMOI,

Jlng BHABJCHRA CHASH NOJAIEMUKIX NOA € NOBSPXHOCTHEIMH BOJO-
TOKaMH (BOJLOGMAMH) 3 METCOPOJOTrHUCcKM)  (akTopamu  mpojo.I-
HAOTCHA COOTBETCTRYIOMNE NAOMIOMeIn o nopiaKe i obfnLeme, yxa-
3AHHOM A TIGPBOTO STANA HAMCKM,

| 4, JlaGoparopusie padori |

Ha sto0 STaNe HCCIeJOBAHHE NPORGMIICH Jeraasible Jabopa-
TOPHbIE pl. [Ipy =ToM onperesmnores: 1) rpamysoMeTpuueckui
coctap mopoa; 2) mnopHcTocTh, J) oObeMubill w  yaeabHoll Bec;

4) ecTecTBeHHAf BJAAMHOCTL; 5) naacruueckme cnolicrsa (no Arrep-
Gepry); 6) xamuanspHoe nogHsaTHe, T) Kospmumenr (UABTpPaALHE
u 8) Bogoonmaua. Kpome 1oro B OTAGNBHMY CAYNANX MoryT morpebo-
BaTLCH ONpeleeHHs YIVIOB TPenHs W ycaawn rpywron, Ilpn sccaeno-
BAHHAX XHMHGMA BOJALI TIPOMIBOAATCH CTANJAPIULE ANAJH3EL, 4 B paie
clyuyaes HeoONOOHMO JOMNOJHHTENLHO ONPpeaeistL  ArpecCHBHOCTD !
Ananna Ha arpecCHBHOCTL JAOJIKEH COMCpMAThL CACAYIOUHe JaH-
Hele 2: 1) uBer M ocafok; 2) cyxoff W naommmil ocapok; 3) cepho-
Kucablii octatok; 4) pH; 5) oxucasemocTtb; 6) BpeMennyio MKecTHoCTh
(e rpapycax Bowme); 7) csoGoanyio yraekucaory; 8) GukapGoHaTHYIO
yraekucaoTy; 9) xapGomatHyio yraekucaory; 10) cvasdatm  SOy;
11) xnopuawm Cl; 12) asorHyio xkucaory (B Kueamx poaax); 13) cepo-
BOLOPO; 14) OKMCH KanpiWs, MarHHs, HATDHA,

Heo6xonumM0 OTMETHTh, YTO B OTASNLHBIX CAYUANX TEPEUeHn Jd-
GopaTopHLIx PabOT HIMEHSETCH N0 YCMOTPEHHIO IMAPOrecJora p 3aBi-
CHMOOTH OT TPHPOAHBIX YCJIOBHI u TpeOOBaHHi NPOCKTHpyioUleii ape-
HaMK OpraH#3auH,

0. Conepxanne oruera !

O6hemM # coaepxMaHHe OTUETSE TaK e Kak w OOLeMm
HCCHEIOBANHI, QABHCAT OT LEAeBOrQ HAIHAYSHHS HIHICKAHHE H CJOK-
HOCTH rHAPOreoJioniYecKHy YCJI0BHH palOHa,

—

IMManten @, @, Arpeccusioe aeifictewe BoAW na KapGoHaTHWE NOPOAH,
rumce n Gerou, 1939,

£ HHHWIIC, Hucrpykums no sawmre Getoma ot Koppoaun, 1939,
60



Martepaan KpynHbiX HCCJCAOBAHK{ PEKOMEHAYETCA = pacnoJararh
B OTUETE B CAEAYIOUew NOPAAKE:

1. Beeaenwe.

2. Oporpadma u ruaporpadus.

3. Kammannueckuii ouepx paiiona,

4. ['eomopeponiorus “u (hH3HKO-TeONOrHUSCKHE FBJICHHS,

5. I'eonorus.

6. I'maporeonorns.

7. Onpimiisie paGoTHL,

. Onbimno-crannonapibie paboTsr (H3yuwenue ma NOAICMINLIX
B

9, JlaGopatopusle paGOTHL.

10. Bumoan & 3aKJuoOuCHHe.

11. Tlpunoxenms.
~ Tlpumepioe copepxanne OTACABHBIX yacTeir (rjam) OTHETA glawi
VKA3LIBAJIOCH BRIlE. 31ech KOCHEMCS JRlb HEKOTOPHLIX BONPOCON, Tpe-
Gyiouuix Gosee ruayGokofi npopaGoTKM: NHTOJONHUECKON XA M-
CTeKH ydacTka (Mo momans ¥ B TayOHHy) B ORILTPAMONIONR ¢no-
cobHoCTH BogocoiepKamux nopod. [Tepeoil BOnpoc noAyuaer yion-
JeTROPHTE/IbHOE paspeliente NMocje TILATEIbHOH OOpabOTKH PAANEILOY-
HLIX JAHHBIX, A5 PelUeHHA BTOPOr0 HANOJLIVIOTCH ONLITIMG LM,

na JRTOJNOTHYECKO] XADAKTCPHCTHKH YUACTKA COCTAMIMOTCH [l
CBOJHLIX npoduieil u Kapr. Ecam yuacrox pacmosardercs iia Gepery
BOJOTOKA, NPOQHIH COCTABIAIOTCH JUABHEM 00PASOM B HATPANICINT,
NepneHIHKyagpHOoM K ypeay BoAw. Ha oarix mpoduim mojscin Ourrn
YeTKO BuIABJeHE! reoMopdosioruueckue auementol. LIpoduume wepu-
BAIOTCH TakKe H TO BCeM SaNPOCKTHPOBAHHLIM  TPACCHM  JLP&IAGKA.
Ha ecex npodHasx OTwMeuatoTCs BOJOHOCHBIE POPHAOHTN,

[Tpy onucamkH ONLITHLIX paGoT AdeTcd “'W MATOGKCI1e 11t
MeHeHHLIX METONOB OupeicTenHs HANPABICINE W cxopoctell nossew
HLIX IIOTOKOB, TNPOH3BOACTBA NPOGHLIX OTKOUGK I MADHe Al BO 1L,
YKa3piBaeTcs MEeCTONONOMEHHe NYHKTOR MPONCAGHINX MInmLX padoT
W TIPHBOASTCS Pe3yLT2THBHBIE JAdHnbe, OCoOmumoe  mMame yie-
aseTcs 06paGoTKe MaTepPHANOB OMbITHBIX OTKAUEK, Daxriycckne aan-
HBI® MOJCBHX Pafor CBOJAATCH B BEAOMOCTH it TEOMMILL CTCIMaNLHON
GopMbl, B KOTOpHIE 32HOCATCH M AAIMIMG TOOPETINECKIX  T10/ICHeTOB
KoxpuaurenToB (GHALTPAIHA TOPOL H PACKOLON,

B cBoake (GHALTPAHOHHBIX XAPAKTCPUCTHE nopojg HeoGX0nHMO
NPHBOAATL TaKie MaTepHAAb JaBOPATOPIME onpeacsacnuit ¢ noapos-
HBIM ONHCaHHeM OGOPYAOBAHMHA M METOANKN BRTOAHENHH,

OrueTHBIe MATEPHAJAB ONBMTHMX TOJCRWX ¢ dabopaTopunX paboT
PUTIOCTPHPYIOTOA TPRADHUCCKUMIE METC[MAIIMI, TepeuHcaeHiibiMi 3 CO-
OTRETCTBYIOIMX TJIABAX KIHIH,

Hayuenne pexiMa noASeaMing noa spagerca O01HOE H3 OCHOBHBIX
rjag orieTd (onbimHO-CTauNOuApINe paGots). B orow pasgene mol-
POGHO ONHCHBACTCA CCTH MMOMOLATE UL  BLpaboTOK, HX 060DYyNO-
PANHE H VKASLIBAGTCH SMIMOHOBAHMEG HIYHaeMBIX BOAOHOCHBIX TOPH-
30HTOB,  [IPHBOANTON TIOJHAN XAPAKTEPHCTHKA DPEsKHEMA BOJOHOCHOTO
rOpH3OHTa 3a BCe mpemn nabmonennil. Dukcnposaiuie KoJjeOaHps
VPOBHS 'BOAL AOAKHL JIOJMYUHTL  COOTBETCTBYOLEe OOGOCHOBaHNE
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(CBAGL ¢ METCOPOJIOTHUECKHME M THApOJOryueck#my  daxropama
H ¢ APYrHMH BOAOHOCHBIMI FOPHBOHTAMK).,

OaHOBPEMERHO NPHBOANTCH TIOAPOGHAN XHMHYCOKAH XaPAKTEPHCTH-
Ka BOALL B PA3HLIC CEIOHK 1OAa,

B sroil e rjane npuBOANTCH MPOPAGOTAIMLIL MATEPHAT NO H3yue-
HWIO PEAKHMA POAHHKOB W HeToMiKon (nenrnl, Xumusm H TeMmepa-
Typa BoAL, OypPOINONIbLIE AMICHHR); YKasBaeTcs abcooTHag OT-
METKA BLIXOJAA BOJAL W NPEBBUNEHNS ero Haa pexoil. JlaHuoie o Xi-
MHIME W TEMOEPATYPEe NpUBOARTCH B Tabanuax w » puae rpadmuros.

Ecan wayueHue Pemuma NOANMINE BOL [IPOHIBOIMIOCH Aas NpO-
FHO3a PEJHYHHEL NoALeMa (AN cnaja) NOAMMIKY BOL B CBA3Y ¢ Iped-
CTOSILLHM M3MEHeHHeM YPOBRHA BOAL B CONPsKenHoM ¢ HAM BOJLOTOKE
(vas Bojoeme), AJs SANPOCKTHPORMNIONO YO NOCheHeTO FPOH3-
BOMTCH TOACUET BEJHUmHbl HOANOpa (N ¢laLd) mno CyLLecTBYIOLIHM
TeopeTHaeckum dopmyaam [lassosckoro, Kaweiokoro, Manumescxoro
u ap. TTockonuky '5TH (HOpMyuisl CIE HEAOCTATOUWNHO TpoBepeHbl  HA
TpaKTHKe, TIOACUET HEOOXOMNMO TPONBIOANTL 110 HECKOJIBKHW (HOopMY-
JaM, TIPEMEHHMGIM B JAAHHBIX TUAPOreosorsueckny yenonwax, Tlpa mo-
JIYGeHHH PA3HLIX BEJHMUMH TOATIOpa  NMEOOXOJHMO  H3  OCTOPOMKHOCTH
PEKOMEHIOBATL ODHEHTHPOBKY H3 MAKCHMAALIO OMIBAIONLYI0 KPHBYIO.

Hyxno samertuTb, 4T0 AJA NOACYETA cAenyer OpaTh YPOBHH Tno
CKBAXKHENAM PACUCTHOTO TIOTICPEUHHKA 30 POKM, COOTROTCTRYIONULE OLHO-
MYy M TOMY JXe BpPeMeny M JIPHTOM A 1epHOJ  YOTAHOBHBLIETOCH
ABIGKEHHS NOJASeMHOTO DBOTOKA (B MEKCHDL).

[Mpy omicanuu JACOPETOPHBIX PAGOT YKAAWBMOTCH MOTO/HKA onpe-
AEeNeHHT M aHATII0B, TIPHIMTAs KJAaCCHODHKILWA NOpOL N0 MexaHHue-
CHOMY COCTaBy H T. M.

Bce aaunbie rpasyJOMETPHUSCKOTO COOTANM, XHMHUCCKHY aHAJTH30B
BOALI H TOpPOJ, BOLMLIX cBOfCTE NOPOA CHOAATCA B OTAeasHubie Tab-
JIHILbE,

B 3akmouHTeJLHON YacTH IJaskl OCO00 OTMSHAIOTCH XapaxkTep XH-
MH3Ma BOJ H HX aTPecCHBHOCTH, B OTHOWICHAW CTPOHTC/LHBIX MaTe-
pPHAJIOB,

Jlas BCCOTOPONHEN XAPAKTEPHCTHKH YMACTKA HCCHENOBAHAN COCTAB-
JOETCH Pl CNelHalbHLIX KapT: reoMopoNordteckas, reoonHiecKad,
MULpOTeoJOrHIecKas M Kapra TuApomsormnc. B sasucHwmocTH oT  Ha-
. BiaveIs # CIOKHOCTH FHAPOTEOJIOTHYSCKHX YCAOBH{I uHC/NO H XapaK-

~ 0P RApPT MOTYT BaphHpOBATL, HHOTLA OTPAHHYHBAIOTCA COCTARJIEHHEM
~ PO BYX KapT: THAPOreoJorHYEcKol M KapThl THAPOHIOrHNC. 3T0TO
W0 JOCTATONIO S TIPOSKTHPOBATHA HEOOABIINX BPEMEHHLIX TIOHH-
poBis rpyuropntx Boa. ‘Hepenko cocTaBimiioTcst KapTel 110-
WX TOPOJ, KAPThl JMTOJOTHUEOKOro cocrasa MOPOA,
Paytimiax, Taxas moApoGHas KNBOCTPAILMA OOLIMHO Tpe-
B HPN HPORKTHPORAHKE TICCTONHHO JeficTBYIOUIEro ropH30HTAIb-
L B srom cayuae Kaprel THAPOHBOTHIIC COCTaBJMOTCA
, R LT

_ POMA, KK MBHMMYM TaKHX KAPT AOKHO OLITH He
' MUSIMIOrO 3 TIONHAKEHHOT0 TOJIOMKEHH: YPOBHA I'pyH-
P SN HAOPHOTO BOJOHOCHOTO TOPH30HTA COCTaB-
WORARTRW PO eILe s,

HUOABAISE BPeMN noaywioT Gossinoe npPHMEHeHHe KapThl-pas-

"'“ta' -
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PE3bl, COCTABJCHHLIC B AKCOHOMETPHUYECKO npoekuud. Haroromnenne
TaKOTO THIIE KAPT-PA3pPe30B HeOOXOJHMO DPEKOMOHIO0BAThL, TAK KaK OHM
N03BOJAIOT HATJALHO CYAHTL O TIONOMEHMH OTICHLHLIX CJAOCB B Tpex
HIMEDEHHAX.

Bee passenounpie BuipaGOTKH, PeMHMHAA CThb, MECTa  ONBITHLIX
VBJIOB B JAPYIHe panibie naluioneisa HAHOCATCA Ha TOHOrPMpPHICCK yio
KapTy.

grm BAKAHYMBAETCH TNOJBejeHHeM HTOTOB pabor. 3jech Kparko
NOBTOPAIOTCH OCHOBHBIC JaHHLIC HCCJeNOBaHHA, ocoB0 BaMHLIE a4
NPOSKTHPOBAHHS,

B sakmouenny yKasbiBAIOTCH PEKOMEHAYeMAs CHCTEMa APeHaKa
HJH  BPEMCHHOTO HCKYCCTBEHHOIO NOHHMEOHRA YPOBHA TIPYHTOBBIX DO,
NPHMEDHOS MeCTOHOJOMEeHHE BOJOINOHHAKAIONINX YCTAHOBOK, OCHOBHLIE
YePThl KOHCTPYKILHH, HX YWHCJIO (MM NPOTMXKeNHocTh) #  OMMAHCMLI
athper. Pexomenzyeres onpeiesenHbili BOLONPHEMHHMK Jwisl  eGpoca
JApelHpyeMLIX BOJ.

K oruery (wam B oTAenBHO COPOLIHPOBANNOM TOME) MPHIALMOTEH
Bee KosiodxH OypoBhix cksaxud (Wypdos) ¢ OypoBBIME FKYPIKIJIAM.

Ceogiple TaOJHUE PAasHCro poja onpeiesenuil, BeLOMOCTH METe0-
POJIOTHYSCKHX H THAPOJODHUSCKHX HalmoLennil, BeJOMOCTH SaMepon
KOJicOalit ypOBHEH 110 IYHKTaM PeXXKHMHOR ceTH H Apyrol {mikruue-
CKHEE MaTepHan OObIYHO OGpOILRPYIOTCH OTIENLHO OT TeReTd O1iera.
Ha mpuaoxenus cocraBaserca noapoGuag ONHCH.

Ii. TTIPOEKTHPOBAHHE

IJIABA VII
OCHOBHBIE 3TAMNBI U 3JEMEHTBI NPOEKTHPOBAHHS

Jrans (IPOCKTHPOBAHAS JAPEHANKHBIX COOPYACHI Onpetemorcs
FAABHLIM 00Pasom OCBOEHHOCTHIO TepPUTOPHIE, MOMICHKALLIY Apenn-
POBAHHIO,

Jlpy OcBOeHHH TePPHTODHH TIOJ HOBOE CTPOHTCILCTHO IIPOCKTHPO-
BaHHE APCHAMHLIX COOPYMHKEHHE AOJIKHO ObITb YIMISN0 €O CPOKamu
H OYepefloCThI0 OCYUIECTR/ICHHA BCero OGMIECTPONTENLIOTID KOMNIeKea
W B ocoleHHOCTH ero nojsemioro xossiierpa. Bo Mmuornx caygasnx
TPEACTABIACTCA 1leeco00pasHelm NPOBOMHTL Jpenaskiue paGoTnl 3a-
paHee, ewe 10 Havada PA3pepTHIBAHHE CTPOHTCALCTHA OCHOBHLIX ©00-
PYSKeHHH ¢ TeM, 4TO0Ll OCYILeCTBICHHE NOCHSNNK MOIJO NPOH3BO-
JAHTLCs B O0nee GNarcnpHATHHIX YCAOBHAX (IPW NOWHACHHOM YPOBHE
IPYHTOBEIX BOZ),

[IpoekTHpoBanHe ApeHaKHBIX COOPYMEHHIl /s ueseili 3aMMTHI OT
NOATON/IEHHS CYICCTBYIOIMX NPOMBEILICHHK H TOPOACKHX COOPYHe-
Hhil B CBASH ¢ OXKHIAeMLIM TIOBBHUEHHEM YPOBHS IPYHTOBEIX BOJ fIPH
FHAPOTEXHAUSCKOM CTPOHTENLCTBE (HATIPHMEP npu mOATOPE, OT mJO-
THHbBL) JOGKHO TIPOBOJHTECA ¢ TAKHM PacueTom, utolbl CTPOHTENBLCTBO
JAPeHaKa 33KOHUHTD K MOMEHTY BBOMA B 9SKOIJIOATAIHIO BOLONOIIIOP-
HOT'O COOPYHKEHHS,

Cpoks u OuepelHOCTh MPOSKTHPOBAHKS JAPEHAMKHEIX COOPYIKeHHUIl,
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OCYIIeCTBJAHCMLIX B 1leJiiX 6Opb0bl ¢ rPyHTOBLIMH BOJAMH HA SKCIIOA-
THPYEMBIX YOKE TPOMBIILIEHHEIX H TOPONCKHX TePPHTODHAX, Ompemes-
JFIOTCA TJIaBHBIM O0paszow (HHAHCOBHIME BO3MOMHOCTAMH ;Lammrn
NpeAnpHATHA HJIH Xoaafictea, B 3ToM cayvae H2o6xoauMo ob6pawath
0cO00e BHUMAHHE HA YBH3KY [POSKTHPYEMOIl ApeHawHOi CeTH ¢ oy-
WeCTBYIOU[HM NOA3eMHbIM XO03ANCTBOM, TAK KaK OueHp UacTO TEXHH-
YeCKas JLOKYMEHTALHS TION3EMHLIX COOPYMEHHH HAXOIHTCH B HELOCTd-
TOMHO YIO0BJAETBOPDHTENLHOM COCTOSHEH. :.

[Npoexkmupopanye APEHAKHBIX COOPYWKEHM NPH TOPOICKOM ¥ TPOs
MBLUILIGHHOM CTPOHTEJBCTBE B COOTBETCTBHH ¢ OVLLECTBYIOUWIHMH 3aK0=
HOTIOTOEHHAMHE MOMCT OLITh pHEﬁHTﬂ Ha CGjeilyliHeé OoCHOBHbE CTa-
OHH: a) npoexTHOe 3amanWe, ) Texswueckufi npoexr u B) pabouyne’
HEPTEHH,

Kpowe TOro npu COCTAB/ICHHN IEHEPAJLHBLIX CXeM MJIaHHPOBKH ro- .
POJOB 1 TIPOMIPEANPUSATHII MOXET BOSHWKHYTH HEOGXOAMMOCTL B Pads
paGoTKE HEKOTOPOIl MPOMEKYTOMHOH CTAANN MPUCKTHPOBAITHA npeaamg,
HBIX MEpOnpHATHI Ha NAAHHPYEMON TEPPUTOPHN, He YKJaabiBalouleict
HH B OJHY H3 YKA3AHHLIX,

Bo mmormx curyuasx, KOTJIQ NIPOCKTHPYIOTCH OTHOCHTEJLHO npﬂcrue'
H HeboibliMe 110 OGLEMY ApCHAMHLIC pPAGOTH, Her HEOGXOAHMOCTH |
OTAGJATL COCTABACHHE PAGOUMX HEePTEHKENl OT TeXHHYECKOrO NpOeKTa.
[Ipn ycrpoiictee e HeGONBIUNX ApeHamell B Xopomo H3YYCHHABIX |
PHAPOTEONOTHYECKHX YCAOBHAX APEHHPYEMOPG y4acTKa npeacTaBiseTcd
BIOJHE LENecOO0PasHLIM, MUHYA CTALO TIPOCKTHOrO 3aj1aids, Heno-
CPENCTECHHO NPOH3BOLHTL paspaboTKy TeXIMUGOKOro [poeKTa. p

[IlpoexThHOoe 3ajaHHe paspabaTuBaeTcs B COOTBETCTBHH
C JHPEXTHBHLIMH YKa3aHHAMH 3IAWHTEPCCOBAHHON OpPraM3anMi Ha o0C-
HOBE MATEPHANIOB, MOJYUEHHEIX B PesyLTATE MWAMCKATCNLOKHX palor,

B npoekTHOM 3ajaHHH AO/KHE OBITH PAAPEIICHBI CAEAYIOUIHE BO-
POCHI:

a) ofocHOBaHHe LETeCOOGPA3HOCTH H BOAMOMKHOCTH JIpEHHDOBAHHS
JAaTHO TepPHTOpHH,;

6) BLIGOp CHCTEMBI # THIA ApeHara (BOAMOMMNO B papHaHTax);

B) YCTaHOBJIEHHE pPAcNoJIOXCHHA B [JIaHe ApeHas#Hoil CHCTeMbl
H rayOHHLI 3aJ100KEeHHA J[PeH;

r) onpefenenie MO0 YKPYDHOHHBIM H3MEPHTEMM  CTPOHTEILHOH
CTOHMOCTH JpeHaka, a B Cjydyae YCTPOHOTBA APEHAXA C NPHEYLH-
TeALHOH CHCTEMOI BOZOOTBOJA TAKXKE H SKCIIOATALHOHHLIX pacxo-
nOB;

1) BuiGop nanboJiee SOOEKTHBHOrO #  SKOHOMHWIOrO BapHanTa
A peraKa,

Texunueckuil npoext paspabaThiBaeTci Ha OCHOBE YTBEp-
AAEHHOTO COOTEETOTBYIOLHMH — HHCTAHIHAMH  [POSKTHONO B3agaHHdA
# MATEPHAJIOB JOMONIHHTENLHEIX H3BICKAHHH,

B rmexuwueckom npockTe MO NpANATOMY  BapHawtmy paspaGarsi-
BaeTCHd:

4) pactofoMenHe JLpeHaXHOfi ceTHn Wa mnade H B npoduIe;

0) KOHCTPYKIHH JPOHAMNA H er0 OTAeNLHLIX 3JIEMEeHTOB;

B) OPraHM3auMa W MeToabsl npoHsasoacrea padoT no ocyulectTpae-
HUIO JPelacka;
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TOXNNecKas CMeTa wa  YCTPOHCTBO ApeHaa (a2 B HEKOTOPLIX
W 1A SKCIIOATAIHIO),
Conepokanme paGoOUMX yepTreskKed HBIACTCH  OUSBHANLD,
A NOTOMY B JTONOJHATEBHBIX TOACHOUWIX He By I3eTCH.
Hpn paspaGorke TeHcXeM OCBeLIAITCH CJeAYIONIHE BOMPOCH:
0) obuire npelMOCENIKA K NPOBCISHHIO JPeHaXHLIX paboT;
' i) ofiee wanpasiende APeHANKHBIX MePOIPHATHIL
e i) npivepuerit nogcuer obbema pador B EX CTOHMOCTD.
E* CHRyeT OTMETHTB, YTO HAMEUAEMEIE TPH STOM JPEHANKHLIE PaGoTL
- A OGbiTh TEOHEHIIMM OOPA30M CBABAHBL ¢ ADYTHMH MEOPOTIPHSTH-
~ MU N0 mDKeHePHO# T0JrOTOBKe IJIAHHDYeMOR TeppHTOPHH @ 0obuieil
- NIUTeRTYpHOH KOMIO3HIHER nocaenHeil.

FJTABA VIII

0 HEJECOOBPASHOM TOPH30HTE MNOHHW)XEHHSI ¥POBHSA
IFPYHTOBBIX BOJ

Ilpr ocylueHHH TOPOACKHX MW NPOMLILUJISHHBIX TepPHTOPHA ropu-
SOHT TIONMKEHHA YPOBHA DPYHTOBBIX BOJ YCTAHABIHBACTCSN WIPHMOIIL-
TeJbHO K OOUHM THOPOTEeOJOrHUECKHM YCJOBHAM H KOHKPETHBIM 0CO-
OeHHOCTAM CYILECTBYIOUEH HAH NpoeKTHpyeMol sacTpoikm, Peurenne
BONpOca JAO/LKHO ObiTh [OCTABJICHO B YACTHOOTH B SABHCOHMOCTL OT
NapaKTepa eCcTeCTEeHHLIX W HCKYCCTBeHHBIX OCHOBammii noj (ryuia-
MEHTaMH CYLIECTBYIOWMX S4aNHi @ COOPYIKeHHIL,

HauGonee nosaxo cneuuduueckHe MecTHee OCOGEHHOCTH TOrO MM
MHOTO YYACTKA HASBAHHBIX TePPHTOPHA MOTYT OLITh YUTEHM TPH npo-
eKTHpOBaHUMM #HEOOJBUMNIX ApeHaxeil. B srom cayuwae ropuaoimn nomw-
MEHHA TIOL TeMH 3JanHiMH B COOPYIKCHHSAMH, KOTOPLIM OGIUKA B pe-
3yabTaTe OCYlIeHAs HE NTPOXKAST, VOTAHABAHBASTCH OOLIMHO, HCXO/
H3 BHICOTHOTO TOJNOXKeHHS Hanbonee 3arayO/eHHBIX SJCMEITon  Moj-
JeMHBIX KOHCTpYKUMA (QyHIiaMeHTOB, TOJOB, MOABAMOB) W BLCOTH
KANW/LIAPHOTO MOJHATHA B NOACTHAAIIMX STH KOHCTPYKIHH IPYHTAX.

Bpicora ®KanmHISPHOTO KIOAHATHA JAOJOKHE YCTMMBIMBATHCH, Kak
APaBHiIo, myTem JadOpaTOpPHEIX HCNLITAHKME OOGpasuOB IpyHTa, HIBJe-
ueHHEx Tipr OGypennd. [as opHeHTHpOBKH Ykamkem, wro no I, Bec-
KOBY ! 3Ta BLICOTA COCTABJAET: NPH KPYNHOSEPHHETMX neckax — 3,0—
12 cm, npu cpenHesepHucTEX — 12—3b M, NpH MeJKOIEPHUCTHIX
35—120 ca. Jna cyneceli, a oco0eHHO AJA CYPJIMHHCTBIX MW TJHHH-
CThIX TPYHTOB BHICOTA KaMHWWIAPHONO MOMHATHA [OCTHINAET 3HATH-
TeNLHO GOJLIIHY BeJTHYHH,

IIpn H3pecTHOH BHICOTE KANWLEPHONO NOMHATHA [IPOSKTHYIO Ie-
NPECCHOHHYI0 MOBEDXHOCTbH BCerda MEJATEbIO pPACTOMOMHTE Tak,
UTOOLEL BeA 30HA KanH/UISAPHEIX BOJA OKa3aJach HHUXKe TION3EMHOTO KOH-

. Typa coopyaeHHsi. Eciu npu Goabmofl BulcOTe KATWUISPHOrO NOMLHSA-
. THH TaKoe peieHHe OKa3LIBAETCA JSKOHOMMYECKH LelesecoobpasHbin
WK 3aTPYAHHTENbHBIM, OT HEr0 OTCTYNAWT, HA3HAYAA MEHEe WHTEH-
CHBHOE [OHHIKEHME, TIDH KOTOpPOM 4acTh HauboJiee 3arayOieHHBIX 3Je-

| Kamencxmnit I. H, OcnoBn gnmaMuku rpysroBwx o, 9. I, 1933,
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MEHTOB 3/aHHA OCTaeTCsl B Npeiejax Kanuaasphol sonsl. B stoMm cay-
Hde OQHAKO MOABJAAETCA HeoOXoAHMOCTL B YCTPOHCTEE IHAPOHSCIALNH
oGJIerdeHHOTO THITA, SalIHIAIONIeN 3aHie oT KalWuIsSpHBIX Bo/,

[lpy Ha3HAYCHHH TPOSKTHONO MOHHIKGHUA (IPHXOJHTCH CUHTATHCH
TAKKe ¢ NPHOJAHMEHNOCTHIO JPOSKTHRIX PHAPONEOJOTHYSCKHY pacye-
T0B. [losToMy paccrossie OT TOAIEMUOrO KOWTYDA COOPYMKEHHs JI0
NPOSKTHOR JNenpeccHONHOH MOBEPXHOCTH He Jdalauaercs B OXapaxTe-
PH3OBAHHBIX cayuasx menee 0,5 M,

C o0coGofi BHAMATENLHOCTBIO AOJMKNEA  YCTOHABMMBATLCA BEIFIHNA
TOHHIKEGHHA B TOM CAOYYAE, KOIJa XAPAKTEP OCHOBAHNA, TPYHTOBOI'O
HJIH CBAHHOTO, 3aCTaBader Onacarves OCIAKN CcOOPYIKeHHs qroche Hpo-
BEICHHS OCYIIMTELHEIX pador, B mopotidy cayuanx peuesseM Mo-
HeTh ABHTLCH KOMOHHHPOBAHNAH JAULHTA COOPYIKCHHS, NPeLyCMaTPH-

Cyeusemipiios 30owue foddan npvempondoranes noie:erue

.. T ﬂ“| |ﬂ,;.-.~.-_- BT s .- iel L] r‘ [TIITT

fopusonmanshag
Opewa
Lepelamie cligy —— | SR

Pur. 15. Cxema 9acTHYHOrO NOHMMKEHNH YPORIN CPYNEONME BOA HpH AepeBAHHOM
CBAHHOM OCHODAMIN 110 SA0IHHEM

Baloulas HaoTHUHOE NOHHMKEHHE YPOBHS TPYHTOBMX BOA H YCTPOHCTEO
FHAPOH3IONALKH, NOABEPKEHHON HECKOJBKO CHIMOMNOMY TFHAPOCTATH-
yeckoMy AasaenHio (dwur. 15).

Bonipoe 06 yeraHoBSeHMR LENECOOODABHON BOSHIILL  TTONMKenust
CTaHOBHTCA OOJlee CJAOMHEM TPH yoTpoiicTRe RO ApeHaBX
CHCTEM, OXBATHBAIOIIHX OGo/milnae miouiagd, Pacemorpum wexoTopue
Hauboslee XapaKTepHule CIRyuaH,

[lpr npenuposanny cHAGOOGKHTEX PAItOHOB, WPEANNMIANCHIBLIX MO
RANHTANIBHYI0  SacTpPOHKY, TODHSOHT NeIeCOOBPISOrD  IONHKeHHA
AosuKen ObiTe COOOPA30BAH ¢ BEPOSTHLIMH TIVOHHAMM JAJOIKEHHS TH-
TIOBLIX MEPONeKTHBHLIX MOA3EMHEIX coOpyxeHni (Qymuamenrop anaaui,
CAHHTAPHO-TEXHHYSCKHX CcETeli H fP.), COOTBETCTBYIOUINX HAMCUSHHOMY
THIY 320TPOIHKH,

ITH rTiyGHHLI B 3aBHCHMOCTH OT BH/A COOPYIKGHUIl, KAMMATHUECKAX,
TOTIOTPA(DHYECKHX W TPYHTOBBIX YCJOBHI BapbupyloT B BechbMa LIHPO-
KHX TIpejenax | Bcerja AOMKHBE YCTAHABAHBATLCH NPHMEHHTENbLHO
K MECTHLIM YCJIOBHAM,

B Kauecree mManGoviee XapakTepHBIX NpHBEIEM HEKOTOPHIE 1aHHBie
1Mo OOLIYHBIM TJIYOHHAM 3aJI0MKEHHAS TO3EMHLIX COOPYIKeHMii B KJIMMa-
THYCCKHX YCOBHAX cpeaHeil nonocwl CCCP,

Has coBpemeHHONl KamuTaJbHON TOPOICKON 3aCTPOilKH XapaKTep-
HEIMH ABJIAIOTCA 3LaHAA ¢ WHCIOM sraxeidl 4—6. [oybuua saliomesins
(hyHAaMCHTOB TIONOOHLIX 3JaHHi, BaBHCALLAN OT IMIYOHHBI IIPOMEpP3d-
i6




HHA, STAXHOCTH, POja rpyHTd, COYIKANEr0 OCHOMMIICM, BAJIHNMA N8
m;mamm TMOABAJIOB, KONCO/ETCH, KAk npamuino, » npeaejsax or 1.8
a0 3,0 i

PaGorst 110 GAAroyCTPOICTBY FOPOXOKMX W NPOMBHUJCHKIEX TEPp-
TOPHIl BCET/la OKASLIBAIOTCS CBASAHHBIMK ¢  HPOKMULKONR  siauinres-
HONO KOJIHYECTBA TOA3eMHLIX CeTell PasaHyuore Haanauenns, saxaa-
ALIBAEMBIX Ha pasHeix rayOHpnax. Kabeiptbie npOosaaiKm s TeVIOCETh

TPEGYIOT HAUMCHLIICH r/IyOHALl 3aT0KEHHA | LHMHOTOH 0010
na.rayéunax 0,7—1,5 & or nosepxsoctn aeman. lasonponoas npo-

Kaaasmaiores na rayounax 1,6—2,6 . TayGnma saaomens soponpo-

BOAMLIX Jaubuil cooGpasyerca ¢ INIYGHHON NPOMEPSANNG H COCTAMISCT
obbiuno 2,5—3,0 & HanGosbimee sarayGaeHne MMEIOT KoMnaMaa o -

Hue (Jipnenan i Xo3siicTBEHHO-(DEKANLHAS) COTH;  JINOPOBLIC  JHIH
ITHX ceTell HMEIOT 3aJ0KeHHe 0 2—2,5 M, YARUHLE, KAK HPanI0, —
2,040 M n Goneel,

Mo npusesemibix JaBLIX MOJKHO CHeJaTL BHIBOM, UTO [pH OOL-
HbiX popMax KaNHTAILHON 3aCTPOHKH, OCYIECTBJAACMON 1 KANMITIE -
CKHX YCI0BUSIX cpeamedi mosnocw Eppomefickofi wactn COCP, oonon-
Has Macca NOASEMHbIX COODYKEHHII OKA3BLIBACTCH COCPILOTOUSHNON,
KaK MPaBHJIO, B OrpanuueHHol sone rayvOHHON okouo 3 A

Arta rayOHHa HAM apanorHuHas el MHas, YCTanmonIenmnm NPHMENH-
TEJBHO K MOCTHLIM YCJAOBHAM, H JO/MKHA CIHYHKHTH KPUTOpHeMm Aan
YCTaHOBJIEHAA JKEJATeNLHOTO ¢ TOYKH SPeHHA TCPONeKTIMIOND Crpon-
Te/IbCTBA FOPH3OHTA NOHHMKEHHA HA BHOBH OCBAHBACMMWX TOPPHTOPHAX.

Haweuennoe yxacanubim oGpasom NOHHMKeHHE MAMNCKO ¢ BCeraa
ONHAKO MOMKeT OLiTh TIOJYYECHO [0 SKOHOMHUGCKHM MM Wil Co00-
PAKEFTHAM,

Cyiemyer BMeCTe ¢ TéM HMETL B BHAY, U0 C YMEHLUICHION 110
HOCHHA  KOMHUSOTBO OCHOMKHEHHA, BHOCHMBIX TPYNTONLIN  DOJSAMK
B NOA3CMHEIC CTPOHTCALHBIE padOTH H  SKCIJIOATMUNG  NOASeMILIX
coopyxenuii, Gyner GuicTpO HapacTaTh. B KAHMATHUCOKMN e IOBSY
cpeaneii monocut Epporneiickofi yacrn CCCP kpHTMUCCKIM IOPHAOITOM
NOHHKCHHS CJACAYCT CYMTaTh TOPHIOHT, coomsercrnyiommil  rayGune
npoMepaauus. [lpy MeHblliem NOHHKCHHH TIPOBCAGHHLIC OCYIINTCLILIE
pabotu He obecnevar CKoJAL-AH60 YAOBJETBOPHTEALHMX yesaonnll aas
POPOJICKOTO # CXOMHOTO ¢ HHM 1O THITY BOIBOAHMLX 3041l M COO-
PysKendii NPOMLILLIGHHOIO CTPOHTENLCTRA,

CooGpakenusi, aHAJOIHYHbIE TIPUBEACHHBIM, AOMKHL VUHTHIBATLCS
# NpH YCTPOHCTBE PAaHOHHLIX JpeHakel Ha XOPowo OGMKHTBIX TeppH-
TOPHAX ¢ KaNHTaJbLHOM 3aCTPOHKOI,

Hexoropeie cneniuueckie OCOGEHHOCTH CBONCTBEHHB  COYHanM
YOTPOHCTBA JIPEHAMKHEIX COODYKeHHH HA TEPPUTOPHAX, MOATOTLINCMBIX
FPYHTOBLIMH BOJAMH BCJie[ICTBHe YCTPONCTBA BOJONOABEMHEX COODY-
Hennii wa pexax.

Ilpw noctaTouno GJATONPHATHOM BEICOTHOM TIOJOKEHHH 3ePKAJa
FPYHTOBLIX BOA B COCTOAHEH «10 MOATIOPA» JPEHANK NOLOGHBIX TEppH-
TOPHH MOMeT NPOeKTHPOBATLCH BECHMA YACTO ¢ YCTAHOBKON Ha cOXpa-

1 Booay nank rayOunsl OT ROBEPXHOCTH SEMAH A0 WH3a NpokAafok (Gaokos,
Kagaaos, TpyG m mp.).
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YIOT0 3epKana nocje NOBLULEHNSA yPOBHA BOAB B pexe. [Tonob-
ME PelIeiie MOKeT 0KalaThCs 1e/eco0o0pasHblM H IpH  ‘OTHOCH-

~ TINIO BMEUKOM CTOSHWH €CTECTBEHHOFO YPOBHS TPYHTOBMX BOJ,

I WMEBIO B Tex cuydadx, xKorda H#30bITOYHOe NOHHMKEHHe SBJISeTCH
DIMEHBIM Ut yeTOHYHMBOCTH PACTIONIONKEHHBIX HA TEPPHTODPHH 3amuil.

Flpiepoy 1peraxa, OCYUIECTBICHHOTO C YCTAHOBKOJ HA coxpane-
HHR BCTeCTRCIHOrD YPOBHA TPYHTOBBEIX BOX, MOMET CAYKMTH, B MACT-
NOETW, Oeperopoil 1peHax, NOCTPOCHHBI B CBA3H C NOALEMOM YPOBHS

B pexe, llpoekrtras cxema BO3feHCTBHSL 3TOro ApeHama Ha rOPHIOHT
Fpyironwx Boa noscHsietca ¢ur. 16,

A. FOPH30HTAJIbHBIH IPEHAX
FJIABA IX
THIIBI H KOHCTPYKIHH TOPH3OHTAJIBHBIX JAPEHAXER

l'opiaouTanbible ApeHa:KH, nNpAMCHAeMble TIDH TOPOACKOM i npo-
MBILLTCHHOM CTPOHTEILCTBE, B KOHCTDYKTHBHOM  OTHOUICHHN  MOTYT
OblTh pasOHTHEL Ha CJACAVIOILHE OCHOBHBIE BHILI

) oTwpLITHE ApeHaxH—~Oes 3aMONHSHHA WX MONEPEUHOTO
cevenns HILTDYIOUIHM MATEDHANIONM — KAHABEL H JIOTKH:

2) sakpHTHE ApeHAMH—CO CIIOMALM 3AMOJANCHICT HX
onepeyHoro cedeHus QGHABTPYIOIIEM MaTepHaJoM — XBOpocTalue, (a-
IIHHHEE ¥ KaMeHHo-UlebeHuATHIE;

3) TpybuaThe ApeHaMH—H3 TOHUAPHBIX, KEPAMIKOBLIX,
GETOHHBIX H IepeBAHNbIX TPVE;

4) rannepeifiHbe ApeHanH — YCTPAHBAGMBC  OTKPHITLIM
C10Co60M — JIPEHAMKHBIE TAVICPEH WM NPOXOMAHMbIC SAKPLITLM (noa-
AeMHBIM) criocoG0M — [peHadHble ITONBHH,

5) ApeHa™y CNENHANBHOTO HABHANEINH i — Hanpumep

VCTpaHBaeMble AT JPeHHPOBaHuA OCHOBAHHN MOABANBHLIX TTOMEULEHHIT,
MOA3EMHBIX KOMMyHHKauuit 1 T. 1.

L 1. OtkpuiThie JApeHAKH— KAHABH W JOTKH

OTxpoiTHE KaHaBB B KauecTse JPeHAIKA 1pi TFOPOICKOM
# NPOMBILLTEHHOM CTPOHTELCTEE MPHMOHSIOTCH DECLMa pPeaKo, IJias-
LM 00pasoM NpH APeHHPOBAHHH HeGOMBIIHX MOCEJNKOB WM JKe NPHTO-
POLHBIX MCCTHOCTEH. I3TOT KOHCTPYKTHBHBIY THN [ApeHama  MOMET
ObTh NpAMEHEeH HanpuMep B KaYecTBe ToJoBHON JpeHbl AJd Mepexpata
urymmam.x BOJ, TPHTEKSIOUIHX Ha 3alHIMAcMy10 TeppHTODHIO H3BHE.
HOT/L3 OTKDBITBIE KaHABL MONYT Haiimy cebe mpuMeHeHHe W MpH CH-
CTeMATHYSCKOM JpeHaske, HanpuMmep npn ocyiresud 3aboJ049eHHBIX
WIGianes moa MHJIHIIHOE HJIH MAPKOBOe OTPOHTE/IHCTEO B HEGOJIBIIHX
PUbOYHX HIH JavHBIX TTOCENKAX, @ TAKIKe MpH KeJe3HOI0POIKHOM
CIPOHTENLCTBE,
laxoe orpasnyennoe npHMEHEHHe OTKPLITHIX KAHAB JJi uenedl mpe-
HIPOBAHHA TOPOLCKHX # UPOMBILICHHLIX TEPPHTOPRH OGYCIOBICHO
[MULOM Heyn00CTB, CBA3AHHBIX ¢ HX CTPOHTEJNBCTEOM ¥ SKCMJIOATAIHEH:
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SHAUYHTEJLHBIME NOTEPAMH  NOJE3HLIX NJOILAMeH mOJ CaMHd KANABG,
1He00X0AUMOCTRIO YOTPOHOTEA pANA NEPEEsfoB K MOCTHKOB M T. /.
Kpome TOro oTkphbiThie KaHaBel AOBOJLHO GLICTPO 3apACTAIOT IR HKe
paspyinatorcs, TepdAsl [pH STOM CBOE APCHHpYIOURe aeiictere, [Tpuwe-
HEHHE HX OrPaHHYEHO TAKMKe H3-33 HeBOIMOMHOCTH NpHAAHHS HM 601k~
wHx rayond (1,0—1,5 ).

OrkpoiTble Kauaphl mpeicTaBamor coBoll npocreiunit Tan  ape-
HaXa, 4acTo He TpeOyIouHi KaKuX-Jub0 CTPOMTE bHLIX MaTepHaJoB.

Crelyer TaKoKe OTMOTHTH, HTO OTKPHILG KAHABW B GOJBLIHHCTBE
C/iydaes OLHOBPEMESHHO SBJSIOTCA H COOPYIKOHHIAMH LA YJIaBAHBAHHA
H OTBOZA TOBEPXHOCTHEIX BON € samymuiaesmoll reppuropun, [lpapuaa
yeTpoiicmea noaoGHOTO pojla coOpymelunft ofiuenssecTinl, a NOTOMY
B JaHHOi pafoTe HE OCBELLAIOTCH,

Tlpr ycrpoiicTBe OTKpLITHIX KAHAB B I'PYNTAX CAa0LIX, CHILHO Ha-
ChILEHHBIX BOLOH, JUJIA NPEAOXPAHEHNNI OTKOCOR Kanap ot olpyiieHns
HJH OIVILIBAHHA OHN YKPEINIMIOTCH, MM STOM, €CAN OTKOCH ONALIBatOT
0Jaroapa BLIHOCY MCJKHX eCHiiiLX UACTINL, TO PeKOMEHTYeTCs je-
vlaTh CrJoInHOe 3aMOLLCHHE X ﬁES SANOJIHEHHA oD MCEH Y KaMHAMH,
HO ¢ OBA3ATE bHLIM YCTPONCTROM MOA MHMI A0S WA Meakoro uleGus
HaH TskenulX damun, TIpn CHALIOM OMABBMME 'pydra ot yerpoil-
CTBd KaHap <JelyeT OTKAGATLCH, NEPEXOAS K IPHMCHEHHIO OTKpPSIThIX
JOTKOB. B 3umuee BPEMH KaHanm IIEFE,H,H{.'I I'Iﬂh‘.,[II:rIIII'IIHTI.“!I-I . HANeAbIO,
NPEMATCTBYOMIEH CTOKY BOJAL, & SACTINMUIOUINECH B Hell Boas cio-
COGCTBYIOT MOBHINEHHIO YPOBHA PYVHTONLE BOM HA JautuuniaeMmoil Tep-

PUTOPHH; JJA TUPEAYTIpEHKAeHHs TaKoOro poaa snjennft weoGxonuMa
CBOEBPEMOHHAA OYHCTKE KaHas OT naaemsed,

JIOTKH NpHMEHAIOTCA MM TEX ME CAYUACH W VCAOBMIl, uTD
H KaHaBbl, 'ayOuna ux oGwiuno orpammuena 1,530 u, mak xak npw
GONBUIAX rTyGHHAX B CTEHKAX MX BOHHKAIOT A0BOJWIO 3HAMHTEILHLIE
GOKOBLIE YCHAMsA OT Paciopa TpyHTa.

HauGonee pacnpocTpadHenHuM MaTepHaJioM AR yerpoilcTea JoTKom
CJAYMKHT I€peB0, HO TpH HAJMHUHH J€IlEBOrO KaMily MOy maite JapH-
MeHEHHe H Kamemiible JOTKH, Hese306eTOHHLIe JOTKN XOTH H mpOuHee
ApPYrHX KOHCTPYKIH{l, HO NPHMEHSIIOTCA PefKo, B CRASH C JOBOJLHD
BHICOKOI HX CTOHMOCTBIO.

Hepepsunblie NOTKH VCTPAHBAIOTCA OOLIGHO HAM CBANHOrO HAR pam-
HOTO THMA,

JIOTKH C¢cBAaAHOrO THMA COCTOAT W3 PACTIOPOK M CBAilLIX
creHok, Cpajipie psiabl, 3a6uTeie B TPYHT, PacmHpalotes ¢ NPOTHBO-
AeKaUMH 10 MeHblleld Mepe ABYMA PACTOPKAMH: BREPXY JOTKA H HA
ane ero (dur. 17); mpu Gonasmol rayoHile M HATHUHA cHALHOTO GOKO-
BOrO JaBjieHHa CHoTeMa paclioOpoOK elle YCHAHBAGTCs AHaroNabithiMm
coaanamn (pur. 18).

Cremcn 10TKA 3a0HPaOTCH FOPHSOHTAVILHLIME' PAAAMH IJIACTHH HAH
JAOCOK, SaKJILIBAEMBIX €O CTOPOHH IpyHTa. B Cuyuae, ecnan JOTOK,
NPOXOHT Ueped coil (IBIBYHA, CHALHO 3aTPYA i palory, ropa-
S0HTANLHLE 3A60DKH 3aMEeHSIOTCH BePTHKAMLHLIME. [locjennde BEMOJ-
HMOTCH Ha KPYTJOro Jieca, NASCTHH HAH JO0COK, CXBaueHnux CBepxy
HANPABJSIOIMMH CXBATKAMH, a8 BHH3Y H TOCpeiuHe — NOJYCXBATKAMH
AJs YNopa NOnepeynnix ropR3oHTasbHbiX pacnopok. B stomM  caywae
60



AN OOJerdeHHs TIOCTYIUIeHHsi TPYHTOBBIX BOJ B JOTOK HE peKOMeH-
Ayerca MAOGHBATLCA IUIOTHOTO TPAMBIKAHHA BePTHKAJBHBIX  3a60pok
Apyr X JApyry.

Pamusie N0TKH OTAHYAOTCA OT CBalHBIX TeéM, Um0 onopoi
CTEHKAM CJYXaT He cBaH, a Tpamenowjaaibhuie pamsl (ur. 19). Pau-
Hele JIOTKH OO6XO0AATCA Jjewlese, paboTa o HX BHNOJAHEHHID MOXET
GbITh HpOHsBeneHa GoJee THIATENLHO, H OHH JIerk0 PeMOuTHPYIOTCH,
HO 1pH suavuTesHoM OGOKOEOM
HaBJeHHy o rayGHHe CBLuIe
2_ af HEAOCTATOYHO MNPpOYHLI.

Dur. 17. jlperamanii JoTok cBailHOTO Dur. 18. dpenawnuil aorok emalinoro
THIIA THHA YCHACHHON KoNeTpykun

Ino Bcex OTHPLITLIX JOTKOB HE3aBHCHMO OT TOr0 MW MHOIMD KOH-
CTPYKTHBIOTD THNA AGDKHO ObITh VRPEJIEHO BO MabeKaime pasvbipa
W TIPOCAUWHBAHHA BOALL B TPyHT ® MPHAAHHA OOABUCH raaKoCTH,
NPEANATCTRYIONIeH 3aHJieHHIo; ToBepx-
HOCTh KpemieHHs MpH STOM NOAroHAeTCH
32MOAJMII0 C MOBEPXHOCTBIO HHIKHHHX
PacnopoK. :

HauGosiee npocThiM H TEXHHYECKH
COBEpIIeHHEIM BHIOM KpeljeHHs [Ha
ABIACTCA TOKpETHe cjoeM OeToHa TOJ-
upioil 10—25 cx. Huwknue pacnopki
MO0 JeJaTh BTONJICHHLIMH B H©ero ¢
npuaaHesM  npodHmo  oueprawdua w0 Dur. 19 dpenaknwl aoTok pam-
KpYroBoMYy CEIMMeHTY cCo cTpeqofi  b— HOTO THIIA
10 cu. B HekoTOpLIX caydasx MOMKeT
HaliTH H3BECTHOE TMpHMEHeHHe VKPeMJeHHe JHa JOTKA MOCTOBOH Ha MXY
WAH e [epeBsHHLIM enoboM.

Kamewnsie J0TKH OOLMHO HMEIOT AHO M3 KaMeHHOH KJIaaKH
HA PacTBOpE, 4 CTeHKH — M3 CyXOil KJKH; TpH CHIBHOM OGOKOBOM
IaRJIGITHH CTEHKH [IefaioTes W3 KAAJKH Ha pacrsope ¢ YCTPORCTHOM
OTAeJILHEIX BePTHKAJBHLIX OKOH, Sano/acMbix CyXoi KIaLKoH; B npo-
MEIKYTKAX MeXJy OKHAMH MONepex JOTKA Yy ero Bepia MOXKHD yeTpad-
BAThL CBONHKH, CJYKIIIHE PACTIOPHBIMH APKaMH.

HKenesoBbeTOHHEE JOTKH N0 NPHHIHNY CBOef KOWCTPYK-
UHH aHAJOTHUHEL AepPeBAHHLIM paMHLIM, T. €. 3a XKeJe3oferoHHbe
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paMbl 3aKJAALIBAIOTCA JKene300eTonibe e JOCKH ¢ NpoOHTHIMH B HHX
KpyT/biM# oTBepeTaaMy d = 1—3 cu.

Bce onucausbie OTKpHITHE JOTKH patOT@OT Kax JpeHamd Jxllb
NpH HAJMYHH B CTEHKAX HX COOTBETCTBYIOIUMX liesed, OKOH H OTBep-
CTHH; B TPOTHBHOM Ke C/Jiyuae APEHHPYIOUIee ACHCTBHE HX mnpexpa-
udercAa. Beuay BO3MOMIION 3aKYNOPKH 3THX OTBEpPCTHH MeJAKHMH 4a-
CTHUAMH, BbIHOCHMLIMH H3 OCyLIaeMbX CJIOER TrpyHTa, HEOCOXOAHMO
033 CTCHOK JOTKOB A€]aTh GACHITIKY H3 IPaBHf, KPynHoro wHcTOrG
{IeCKa WM D4YeHb MEeNKOro uiedHs,

2, 3aKkpuiTeie JPEHANKH CO COAOUIMLIM 3aN0JHEHEEM

3akpuiThie JApeHaXKH CO CHJAOWHBM 3an0JHeHHeM npeicTanigioT
coBoit TPAHILICH, 3anOJHEHHLIC JIPCHHPYIOULHM  MATCPHAJIOM, HA BCIO

rayGHHY HIH TOJBLKO B HHAKHEH vacTh,
[Ipumenenne 3aKpLITHIX JApeHaeill npu roOpoACKOM H TPOMBIILIeH-
HOM CTPOHTEJLCTRE BEChMa OUPAHNYENO, TaK KK OHH MAJIOHAZEHKHDI
B SKCIVIOATAIHH — A0-

3"-'.:~i,'.--: S 1F poJLHO  OmcTpo  pac-
'.,-3-;:_.,?;‘.‘_'.;'-*;-1 A%k CTPANBAIOTCS], 3aCOPMOT-
:,:-g':f oy o G5 M B KOHeuHoM pesydb-
Woa e TaTe nepectaior  pabo-
S T o rath. Kpome Toro ray-
e g o P R Giia  3a/0eHHA  HX
R S Dl oOWYHO  Gie TPeBbIlIaeT
sy e 23 M W cnefosartesb-
M ‘| wepdy MO NpUMeHATL STH Jpe-

- S HAZKH A8 - GOJBLIAX 110~
ENoen Sl TP okenil e mipeacTas-
s o el nHeTCH BO3MOMHEIM,
s s D6pio 10106H0TO0 posa
APeHaXy chenyer aony-
@ur, 20. Xpopocranoii  @ur. 21, Jeponesoil ape- CKaTh JMiUL B KadecTBe
Apenax Goabar BPeMEHHBIX JIPEHaMHBLIX
COOPYAMEHMI  HITH JKe NpH
OTCYTOTBHA BOGMOMKHOCTH OCYILECTBIICHHH Jpenaskell apyrux Oounee
COBCPIIGHHBIX THIOB, a4 TaKMe Npi JPeHNHPOBAHHH OTACJALHLIX, Orpa-
HRUSHHBIX MO CBOHM pasMepaM y4acTKOB CTPOHTEILCTHEA,

Ilo pony wmarepnana, ynoTpeGaseMOTO Ha 3aNOJHENHE, 3aKpbiThie
HpeNaki MOryT ObiTh pasieneHbl Ha: @) xBopocrsibie, 6) (amunuue
U B) KaMeHHO-1ULeGeHuaThie. .

BOPOCTAHBE Apedaxks npeacTapimon cobOi Tpanmelo,
SANOMICHNYIO B HusHed cBoefi uacTH XxBopoctoM (dmr. 20) nam Aep-
AAMH cMOmeTEIX nopod (dur. 21). XBopocTAHOE HIH JKepaepoe 2anoJ-
CHOHME TPaMEN sBasercd Kaxk Gbl BOJOOTBOAMLIEH HACTBIO JIPeHbl; fpe-
HUpYIOILeR e ee acTeio cayKAT QuHIbTpYIoNIee BANONHEHHE H3 MeCc-
Ka # Dpamisi, NacknaeMoro ¢ GOKOB TpaHlued H NOBEpPX e¢ XBOPOCTA-
HOPO W JKOPACBONO aanosHenus. XBOPOCT # KepAw MOryT paboTaTe
Gonee waM Menee AJaNTe bNOe BpeMs B VCJOBHAX NOCTOAHHOH BJIaXKHO-
CTH; B APYLHX JKe cayuasx, Korja aeficTbEe apenaxa siBAfETCH nepe-
62
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MesKaloHM (HanpuMep npe APEHHPOBAHHK HCUE3AIOIEH B OT/E/bHbIE
NepHoALl TOAA BePXOBOAKH), XBOPOCT HJH KepAH OLICTPO CTHHBAIOT W
JpeHak mepecraer paGoTath.
oc” Apernl 006/a0al0T CpaBHHTENbHO GOJBIIOH BOAONOPO-
10ff CocoGHocTE0. OcoGblil BHTepec OHY NPENCTABIION (PR Ape-
DBAal MiepanbHEIX TIOUB, KOTAa B JApeHaXax Ha JAPYyrux mare-
i MOMCT TIPOHCXOMHTh HHTEHCHBHO® OTJIOMKEHHe codeil.
JAME bl e A penaxXy npeIcTABIsoT CO60l Tpamuen, sa-
_ 0 B puicHell CBOell YacTH OAHON MM HeCKOJNLHHMM (pammmia-
Athur, 22). Ilosepx (amun ykmabiBaeTcss XBOPOCT, 4 aatem (mib-
ML AaCLITKE H3 IpaBHa @ necka. PalnynHbie JAPeHasKH NpHMEeHs:-
i OOLIO B JIETKO 'OILIKIBAIOLIKX TPYHTAX, KOPJa ApeHHpylolee
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Ppr. 22, DamuuEbEe ApeHaKH

JanojHenne B TpaHWed A0/UKHO ObITh ONYIeHO BOIMOMNO OucTpee,
Tak ®ak sanoJmense QammH COCTOHT H3 TeX Ke IEOCHUATLIX MaTe-
PHAJIOB, TO Ha3HAYEHHE MY 3AKTHOYACTCS MPEHMYLLCCTRONNO B TOM,
4To0Ll CO3AATHL FOTOBYIO OGONOUKY AN  APSHHPYIOULErD SHTU0JHEHHS
B LIedx ofecrieueliid BO3MOMNKHOCTH OLICTPONO OnNyCKalin 10§ 060-
JOUKH BMECTE ¢ COASDHMHMBIM B CHJIBHO BaIJLIBAIONLIES mpaiuied,

OcCHOBUBIM THIOM (DALY, DPHMeHAeMBIX JAJf YKASAHHLIX ueneil,
CIyKaT TioKenbie (alinibl, sanoJHenuble uieGuem u rpasues, [aas-
HbiM JAOCTOHHCTBOM (DALUHH ABIAETCH BOIMOMHOCTL YKAAILIBATL HX
B 3aMJLIBAIOLLYI0 TpaHilelo, we GOACh 3acCOpenus €e rpyurom; caatoe
MecTo (QaliHHHOrD JIPeHaXka — ero MHOTOYHCJIEHHLIC CTHIKH, KOTOpLIE
JOKHB ObiTh OOCHHIAHBI NecKOM HAH rpasuem, [lpumenenue dammn-
HOrO ApeHaxka Tak:Ke OrpaHdYeHO; O MOMKET 3aMeHsTh coboi  1e-
OeHvarble APeHAaXxH NpH HAJHYHY TVIABHBIM 00pasoM CHABHO OfLIbIBAIO-
HX DPYHTOB. ;

Kamenuo-mebenuarhe Apenaxn (pur 23) mpeacras-
JsiorT coboit TpaHIIe), 3anNOo/MIeHHYI0 B CBOel HHXHel wacTh eOHeM
INIH pBaHBIM KaMHCM, 70 NPOMEFYTKAM KOTOPLIX H OTBOJAMTCA Boaa.
Ianeimoe 3ano/mente B MOAOGHOTD POfa APOHAMNKAX AOLKHO YUILOBJIET-
BOPHTL JABYM OCHOBHBIM YCUIOBHAM: :

a) OLICTpO NPONYCKATH BOOAY H

Gad
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6) we AONyCKaTh BLIHOCA MEJKHX YACTHI NPHIEraiotuero x apena-
WY TpyHTA,

[lepoe mpeboBalie yAOBICTBOPAGTCH TeM Jyuile, uem Kpyimee
OTAEJbHLIC KYCKH 3allOJHCHHS H UYem OAHODONHEe: HX BeJIHYHHA,

Jlis yAOBIeTBOPEHRA BTOPOTO TPEGOBaN, HAGGOPOT, Aydille BCEro
3aMOJIHCHHe HEKPYNHBIME uacTHHaMH. OAHAKO OHH He 100KHE GRITh M
UPEIMEPHO MeIKHMH, uTOGHI TPYHT He MOr BBLIHOCHTLCS H3 CaMoro ape-
HaMKa, paccTpauBafd €ro, BLISLIBAH HEPABHOMGPHOCTL paboTnr u 3aky-
TIOPKY B OTAEIbHBIX MECTax.

br—— 117 Fruwo -Semanwag

Pmr. 23. Kamerno-meGemmatuil apenak

Ha cxasannoro camo coGofi HANpaIHBACTCH BLIBOJ, Y70 BCCM YKa-

. JaHpM  TpeGoBaHHAM JyWIUE BCEro YAOBAETBOPHET ApeHaA, CO0-

. CTOSIMIE M3 HECKOJLKHX KOHIeHTPHUeCKHX CJOeB, JAHAMCTD BepeH Ko-

~ TOpLWX TIOCTENeHHo yBeIHYHBAGTCA K Cepeamune. |

1 pe mogoGHOro THHa (UILTPYIOULEt SachITIKH XOTH B 3a-

LHO H3-33 CAOUKHOCTH M JAOPOTOBHBHEI BHINOUIHCHHS, MOMKeT
B OTBCTCTBEHHBIX CAYUAAX OKA3aTbCA HEOGXO0LHMLIM,

L PAKTIERE BanoJIHeHHE JOBOJIBHO HACTO AENAeTCH M3 OAHOPOLHOrO

UMY CONCIMO MaTepHana, JIPHUYeM HAHTYHLIIEME CACIYET CMHTAaTb:

MO eGenn, peunyio TaJbKy, MeJKopasapob/eHHbii max

" i wmcrniii necox. Tlepen yknaakoft sce s Mare-

W Oume nponyniens uepes IPOXOTHN Ui OTCEBa upe3-

T, 4 mebelb, rajdbka ¥ UK ellle # Yepes rpoxo-

WA KpymHeix KyoxKoB. [lpw HamHYHH B IPaBHH,

B R g TIPHMECH MJIHCTBIX, TJHHHCTBIX HJIH TTHIJIEBHAHBIX

MR NSRRI e ABapHTeaBIAS TIpOMBIBKA HX Bojoit, Chexyer

C NG M, 1O HweOenncToe sanojieliie ApeHamell He [LO/DKHO

& . EY
R i
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pPacTBOPATECA NOJA JACHCTBHEM BOAbLL, a4 TOTOMY MEJOBBIE H FHOCOHOC-
Hble MOpPeAB AJS 9TOH LeJdH HempHroLHbl.

HToGe 3aiMTHTE APEHAXK OT 3aCOpeHus, CAeayer cBepx mebua
KJIACTh JACPHHITL KOPUAMH BBEpX, a 3aTeM yiKe 3apuiBaTh TPANUIEH Me-
crHbiM ppyiroM. He caenyer nomyckate ycrpodicTBa Haa apenamuofl
AHEHel OTHPLITLIX BOAOCGOPHBLIX KaHaB, TaK KAk Huaue OJaromaps
NPOCAMMBANING OTBOAHMBIX HMH BOoJ Gyier DpOHCXOAHTL 3acopeHH:
Jperaned. '

flpy yerpoiicrse Apesamedi B TWILIBYUHX DNPYHTaxX GOJBIICH. 4aCTHIO

ne 1 AIAeTCH BO3MOXKHEIM O0OHTHCE Oe3 mnpHMeHenHs Kpene,
A WIOrAR 1a0Ke W IINYATOB, TIPHYEM B MpoNEcce BLIEMKH norpedyercs
OOOT,

ol we palkKwxKaTh HIDKeNeHKAllHi A0 IPYHTa, 346Ch Tpe-

Oy01eH MpeaoTBPaTHTL NPOHHKHOBEHHE BOAL B AHO APEHAXKA, YTO J0-

CTHPNOTCH BLIKJIAAKON AHa GeTOHOM MWJIH KHPNHYOM.

3. TpybOuarnie ApeHaXH

IpyGuaTble ApeHams OTVIHMAIOTCS OT ONHCAHHBIX BLELE ANKPLITHIX
UMK TOILKO TeM, YTO BHHI3Y [PeHaHOH TpaHIleH, 3amOJMeusoil
JAeinpy oM MaTepransoM, Aas cBoO0IHOro CTOKA BOAM YHJAALIBA-
ores 1pybel. 3ieck HadHadeHHe IPEHHPYIOLIEr0 SaIOJHeHNs O pani-
Wiipaercd <cOOpoM  BoAbl  H3 TpHJeraioliend DPYHTA, TONIA Kak
I JipeHaxKe €O CTJOWHBLIM 3anojHenHeM (6e3 TpyG) OHO CAYVIKHT M AN
NpoNycKa BOJLLL, e

IT0 pasacieHHe PyHKUHA MeXLY OTAeALHHIMH SJeMenTami Tpyo-
NATOr0 APeHaXKa cOCTaBafer ONPOMHOE €r0 JOCTOHHCTBRO, TAK KoK 1103-
BOJIAET NpHA2ZBaTL €My Maablli ykaow (ao 0,005—0,002), ofecncuanpaer
HeNpepLiBHbT CTOK BOLE, npelynpeskaaen 3aCOPeHHe DOCLHMA OTBeT-
CTBEHHOrD JeMelTa JpeHama — ero CTOYHOl uacTH # upespsiualino
ofJerdaer OCMOTp H NPOUHCTKY nochenxel. Baarogapa smim aocToni-
cnBayM  TPyOuaTHIM  APeHANKAM BO3MOXKHO NPHAAMBATL - SHAUNTEALHYIO
AJTHHY.

TpyGuatsie apenaxku (dur. 24) npu TOPOACKOM H NPOMBILICHHOM
CTPOUTNILCTRBE HAXOAAT HAWGOJICe WHPOKOe MPHMEHEHHE KAK B CHCDe-
MATHYSCKOM H KOJLIEBOM, Tak # B HEKOTOPLIX CAYHANX W B roJoOBHOM
JApenamax, ,

[Ipu »T0oM npHUMeHAIOTCA TOHUAPHLlE, KePAMHKODLIC, OCTOHHLIC H le-
pessHHbie TpyOn.

Fonuapine TPpyObL NPHMEHSIOTCA rJaBiuy 006paszoMm npx He-
rayGokom 3sajomeHHd TpyGuatoro apewamca. [owapubie TpyOGnl H3ro-
TOBJIRIOTCA H3 06LMHOA NMecuanucTOl riimnl, [Jmna ¢ Ooslee Hum MeHee
JHAUMHTeNLHLIM COLepeKanieM HSBECTH, B OcofennocTH InpH BHpaILIe-
HHH €€ B BWIe OTAeIbHbBIX, XOTs Ob H HeGOUILIIAX KOMKOB, IJ4
YCTPOHCTBA roHYapHuIX Tpy0 Hempuroama, [ymma ana  sTOR uesaw
AOJKHA Xopouo ¢(opMOBaTBCA MAaXKe B CYXOM COCTOAHHA H JlaBaTb
TRepABlil Yepenok mpH CPABHUTEBHO HH3KOH Temuieparype oOOMKHra.

TexHHueckue YCNOBHA Ha NIPHEMKY IOHUYAPHEIX TpyG CROAATCH
i CleayiodieMy

a) xopommne TpyOLl XapakTEpH3IYIOTCA TEMHOKPACHLIM uUBeTOM; Gaea-
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HOKPACHBIE UBET CJYMHT NPHIHAKOM C€/1260r0 OGMKHrd, Npd KOTOPOM
[OJYUAI0TCA Hempounslie TpyGbi;
6) 0 eJCIHTL 33 NpaBRJLHBIM O6pesom TOpUOB TPYG H HX nep-
M ThI0 K OCHAM NOC/eNHHX;
}; Py TPeHEss NOBEPXHOCTE TPYG A0/mKHa ObiTh TAAIKOIN;
1) BaJWuMe TPeWHY H HEepOBHO OOGpesaHHbLIX KOHUOB MOJUKHO Cay-
CNTH OcHOoBaHHeM AJa GpakoBKH TPYO.

Ha roswmapsble Tpy0bl, BoiTycKaemble Hamell OPOMLILLISAHOCTSIO,
eriiiapra noka He ycraHoBsiexo. Mo amepHKaHcKOMy e cranpapry
nanbonee pacnpoCTpaHeHHEME ABISIOTCH CheLYIOLIHEe paaMepsl IoH-
vapiux Tpy6 (Taba. 1).

Fatauga I

Paamepsl ronvapuulx Tpyb
JOUAMGIP B CM i s + s+ .. x »+} 30118 16 20 25 90 | 38
Navna tpy6 B c. . . . . .. .| 30 30 30 45 45 60 60
Toamwna Tpy6 BCM . . « . . A1.2 1 1.4 1,6 | 2,0 | 2,5 | 3,0 | 3,8
Bec 100 noz. m tpy68m . . .| 1,1 |1,756| 3,8 | 3,8 | 4.6 | 67 |71

lNoiuapheie Tpybun paGoTaioT OOLMHO CBOHMH CTHIKAMH, HO TNpH
OTHOCHTE/IbHO WpynHBIX (cBeime 15 cuM) auaveTpax A0JKHB ObiTh
CHaGMeHsl CNeHaIBHEIME ALIPYaTHIMHE OTBEPCTHAMH,

[To ycaorsaAM NPOYHCTER JpeHarka B0 BpeMs SKONJOATMIHK NpHMe-
HeHwe roHvapablx Tpy0 muamerpom wmeHee 10cm B ropoickoMm H npo-
MBHIVIEHHOM CTPOHTE/NLCTBe He MO¥eT ObiTh JONYUIEHO.

KepamuxoBre TpyOB Nps ApeHHPOBaHWH TFOPOACKHX H 11pO-
MBEIDJIEHHBIX MJAOMIAL0K HaXoAaT HanboJiee WHPOKOE NpHMENewne, Tax
KaK BbIIEPKBBAIOT 3HAMHTENLHYIO rayGHHY 3anoskenus. 3t TpyOhl
H3rOTOBJAIOTCA H3 ClNelHAJbHBIX KEePAMHUECKHX TJIHH H NOABGPralores
CHIABHOMY OGKHIY H MELJEHHOMY OXJaXAeHHIo; yeMm Goabiue STH TpYy-
Gbl Cnexaiorcs npm ofmure, Tem OONLUIVI0O MPHOOPETAIOT OHM TBED-
NOCTL H CONPOTHBJCHHE CXKATHIO H TeM MeHBILE NOABePraloTcs H3IHOCTY.

[MosepxHoCTL TPYS MOKpHIBaeTesn raasypeio. B npaxraxe apennpo-
BaHHA TOPOACKHX H TNPOMBILJEHHBIX NAOIIAAOK TIPHMEHAIOTCH OOLIMHO
KepaMuKoBbie TpyOol auamerpoM ot 125 mo 200300 mx, chnaGmed-
Hble CNelHaJbHLIMH AEPIATHIMH OTBEDPCTHAMHE, Jiyuile B (opMe HIeJCH.

Kepamuxoppie TPyOBl OTIMUZIOTCH NPOCTOTON yKJI4LKH; cOeduHerHne
HX B CTHKAX OOBIYHO MeNaeTcs ¢ NOMOULBbI0 MY(T, HacaXKHBaeMbix He-
(JI0THO, yTOOH TMPHEKUMATL BOAY W3 rpyHTa, B nexoropuix ciryuasx nph
OCYIIEHHAH MeNKO3ePHHCTHIX TPYHTOB BO nabemamnme cyduposHonEbIX
ALIHOCOR pexoMeHayercs MydThl KepaMHKOBLIX TPYG 4acTHYHO cOHBATH,
4 COeHHEHHA Ha CTHIKAX NpOKJaabiBaTh BoHjgokom (dur. 24). B uum-
HHX yacTAX TPyGUaTOro ApPeHa)a TaM, Il OH BEINO/MAET BOLOOTBOAS-
Y0 posib, Hacagka My(T Ha CTHIKaX JAOJKHA AeJaThcA MJOTHO ¢ mpo-
KOHOTIATKOH.

Pasmeps KepamukoBuXx Tpy6 (dur. 25), H3roroB/ifeMblX Halled
NPOMBILJEHHOCTBIO, TIPHBOANM B Tala.
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Beronuwe  TpyoOH,
HECMOTDH Ha MNPOCTOTY HX H3-
roToBJICHHA, MIPHME HAIOTCH
CPaBHHTEJIFHO penKo, TAK K4dK
IpH HAJHYHH ArpecCHBHBIX BOJ
JOBOJEHO  OLICTPO  M3HAIIH-

&,

J%"' R

Our. 25. Kepaunkossie apenamnnie
TpYOH

BAIOTCA H JaMe paspylaiores,
NPOYHOCTH NPH  H3TOTOBJIEHHN

Tabauya 2
Ha py -

Buyrtpen- | flanna 3mena

s B Tir::;xg::a ""}:‘Ef;a TPy G

uexp l o waoc | D, :

D s um e B MM
125 18 161 800—1 000
150 19 188 800—1 000
200 22 244 00—1 000
250 26 400 800—1 000
300 28 466 8C0—1 000
450 40 410 800—1 000
400 i 464 800
4450 di 520 800
500 A 076 800
660 a0 Gao 800
600 4l L 800

Mo apwiaiinn  Gerouy  Sodblued
9THX  TPYO  NPUMENnsioTcH  CTolKHe

Copra HmeMeHTOB; KpoMe TOr0 BHYTPEHHHAN NOBOPNIOCTL TPYO NOKPHI-

Tpybia d=125sim

!fﬂ'f.i'f.fﬁfﬂ'ffff!f'!fﬂ{“
— - —- —
'J'JJ'JJ'J"J'J’.‘I'J-J‘ ""..‘"-r’!“
Oed car
TpyGia d=150.em

e r

e J | E

W FEFETE Wffffffifﬁ L
- = ﬂ'“ FF

Tpybo d=200uu

AT LSS

A TP AL
(s
0=8cui

tPur, 26. Beronnsle gpeHam-
Hule TPYOL MaNWMX pa3Mepoe

BACTCH  CHCHAALN LM ODMA3KAMH,.
yIoTpeOANeMBME  NPH  PHAPORI0.INA-
IWHOHHLX padorax,

[lo coonm  pasmepam # dopse
Geronnpie TpyOs MOTYT ObiTb:

a) Kpyraple AMAMETPOM B CBETY
or 7.5 po 30 em (Ppur. 26);

6) KpyrJple ¢ IVIOCKHM OCHOBAa-
HHEM TNpH JARAMeTpe B CBeTy OT
35 no 100 ew (dur. 27);.

Qur. 27. Beronuwe ape-
HAKHBIE TPYOL ¢ NAOCKHM
OCHOBAHHENM

B) OBOHIAJLHLIE C [IJIOCKHM OCHOBaHueM, oObluHo Oovlee KDYMHBIX

paamepos (pur. 28).

Ons mpuema BOABI W3 OKDYIKAIOWIETO TPYHTA Geroktibie TPyOb

(8



CROCH wacTH CHAGKAIOTCR JILIPYATHIMH OTBEPCTHAMH, pacno-
MBIME 10 TI0BCPXHOCTH TPYOLI B LIAXMATHOM MOPsAKe uepes 20—
50 cm. C omapie nMoaoGHOrO poja OTBePCTHil B Tpy6e A0CTHraeTes
oﬂm npn Habibxe OGeToda B GopMbI B COOTBETCTBYIOULHX Me-
Tax mepemiinx npoGox cesennem 3 3 cu, B smux  Mecrax npw
| TpyG B Npo0KaX BLICBEPIMBAOTCA JLIPH AHAMETPOM OKOJO
1 M, Yknanka GeronHbix TPYG NPOH3BOAHTCH BNPHTHIK C OCTABJCHHEM
spaopon B 1—2 ue. B nocnensee ppemMs B noa3eMHOM . XossiicTee
FOPOSOB W TIPOMBILLICHHBIX TIPATIPHATHI HAUHHAIOT NPHMEHSTLCS TaK-
me w achouemeHTHLle TPYGLL. ;

STH TPYGL MOTYT B OTACJALHLIX CAYYasx, NOBHAHMOMY, Hality cebe
NPHAMCHEHHE H 8 ,.'I.'[N'.‘HHJE-H{Jﬁ [TPpAKTHEE.

Hepepaunnie TpyOu. [e-
peBaHAble TpyOnl Ana japenaxef
NPpH TFOPOACKOM H TIPOMEILLICHHOM
CTPOHTE/LCTEE NPHMEHSIOTCH CpaB-
HHTEJBHO pefxro (raaBHuM obGpa-
30M A8 BpeMeHHbIX JpeHaeir),

Pur. 28. Betounne apenaxnne TpvGi Pur. 29. Jlepesannse apenaxnue Tpy-
orOHAdAbHOH dopmu 66l M3 A0COK HAa rBOAARX

Tak KaKk B MHHePAJbLHEIX TPYHTax OHH JIOBOVILHO OBICTPO CrHHBAIOT,
B TophsHEIX Xe rpyntax nepepsiiibie TPyGbl MOTVT COXPAHSTHLCSH e
CATKH JIET, TaK KaK Top( sBASETCH XOPOUIHM AHNTHCEITHKOM,
Hepesamitie TPyObl NPAMEHSIOTCH KBAAPATHOTO CEUCIMS M HaCTO
AEJAUOTCA H3 YETHIPEX MOCOK TaK, YTO pasMep X He npensmpaen 15 X
X 15 cx B cBery. C6opka Takux TPYO MPOH3BOMMTCA HA KPalo Tpai-
weil B BHle HeNpepbiBHON 1esoil TpyObl, UTO AOCTHIICTCH YKIBAKOI
AOCOK OTAeNbHBIX IpaHeil BpasOeXKy; NPH 3TOM AJA npdianus TpyGe
GOMbIIEH MECTKOCTH HeoGXOMHMO CAeOHTH 34 TeM, UTOOLI CTHIKH Kax-
JIOH Tpanp 3aXOAMJH Ma AJHHY, PABHYIO HE MEHEC YeTBEPTH JIOCKH.
Mexny BepxHHMH KpOMKaMy GOKOBBIX JOCOK W Bepxuell nocku TpyOh
NOIAHL OCTABAATLCA MpoAoJbibie mesan (pur, 29), wveourse croum
HasHaueHHeM OOGECTieYHTh NOCTYIICHHE B Tpyly BOAL M3 OKpYyKaio-
LIero IPYHTA. ITH 1LIeJH MAPHHON OKOJ0 4 v obpasyiorca nyrem
NMOAKNAALIBEAHHA OOPE3KOB AOCOK NMOM BEPXHION KPLIUKY J0CKH B MeC-
12X CILUKBKH reo3/iamMd. HenpepuiBHoCTh JAepeBsHibX TPYG ONHCHBAEMOI
KOHCTPYKIHE nesiaeT HX OGoviee  yeroliunpsiMi B oTHOwenuu  aedop-
Maiuiy npr ocaake. Onnako OOTPOE poKaBJeHWe TBO3NEH, TpH THOMO-
Ui KOTOPHIX MPOH3BOAMTCH CIMMBKA TPYO, NPHBOAMT K paccrpoiicTsy
nocaeannx. Bo un3belXamue 9TOro 4acTo npHUMEHAeTCs KOHCTPYKIHA
nepepsiHHEIX TPYO Ge3 npuMenenus resospei, noxasannan Ha dur. 30.
CoeauHenne oTAeabHWX rpaneil TpyGbl B 3T0f KOHCTPYKUHH JOCTH-
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raercid NpHMEHEeHHEéM XOMYTOB C RJIHIIHIIIH. [lpn Goablmx cevennsnx
NepeBAHHEIX TPYO MOCAeNHHE BhINOJHAKTCA .ﬁ njacruu (pur. 31).
KOHCTPYKILHA ONHchiBaeMOH TPyGbl COCTONT W3 Tpex IHTOB, 06XBaThHI-
paeMblX xoMyTaMH. [lo sepxy TpyOnl monepexk ee yKkjaiuiBalOTCH KO-
POTHILIM TaKXe H3 NAACTHH HAH HakaTtheuka. llposojwHasn KecTKOCTb

rur.30. [lepesannbie Apenakn6e @ur. 81, Jepenunnme apenaxuasie TpyGH w3
TPpYGH H®3 JAOCOK HA XOMYTAX nAKCTHH

TpyGBl M B 3TOM CAYy4Yae AOCTHFABRTCH YCTAHONKON CTLIKOB [71aCTHH
BpasfexKy. Ita KOHCTPYKiUmMs sipaserca Oojee coannnoii n ucnbitad-
HOH, MOXET AONYCKAThH JMOBOJIBHO JSNAUNTEALIME pasMmeps nonepesy-
poro cewenun, Ilepeno, ynorpebanemoe

3‘?"’5"" Ha DCooy *:ﬂm ann  yerpolierna  apesaxubnix  Tpyo,

l-.

MONKHO  Ouith  NPONUTAHO  KPeo3oToM
/ 7 HAH JAPYCHM  AHTHERNTHKOM.
K TpyGuatomy Tty apenaxed chae-
Ayer TAKMEe OTHeCTH npiMeHacMblC
7} HHOTAA TRYOW W3 cyxOll KAaaxkH, OTJIH-

RE glg  HalouwHecs npocTorol M ynoOCTBOM 3KC-
o o O e

':'l“"-"l.l'- e NAoaTannd, Ho Tpebyiolme OGoabuie Bpe-
AT ] s MeHH H MECTA NPH YKAAAKe, HeXelH
: O apedaxusie Tpyom. Tawkme 1pybul umeor
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Pur. 32. Jipenamnsie TPYOH H3 Pur. 33. JIpenaknue Tpytu
Kamemtoll Kaanku npaMoyroas W3 KaMeHHON Kaaaxu cupoa-
HOrO CEYeHHA uaroit dopuu

poM ot 0,20 > 0,20 & no 0,40 X 0,40 u (dur. 32) wan cvoayaToe OT
0,30 no 0,50 x (dur, 33).

[lonepewnoe ceuense ApeHHPYIOLLEro 3aTOJIHEHHA APEHAXa apH Jio-
Gou Tane Tpy06 Momer OuiTh Kpaitie pasdooGpa3HbiM. YKaszanud, cleiad-
Hbl@ HAMH BbLHUUE B OTHOWeHWd nog0opa UILTPYIOWErD wMaTepdana,
DOJUKHB ObiTh OTHECEHB K 3TOMY THIY JApPeHaXKa euwe g GoJbuiei
Mepe.
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Jlpennpyioniee 3anommense 10/KHO NPEBLHLATL BEPXHIOW IPAHHLY
ponoHocHMX caoes na 0,1—0,2 u M CcBepxy NepPeKpbIBATLCA TepPHOM
KODNAMH BEEPX JHOO DAAOM TOHKHX ROCOK Hin ropObuieii; OcTajihHas
4acTh GACHLINALTCH BLIAYTHIM MECTHBIM TPYHTOM C TJAOTHOR yTpaMGOB-
KO

-&:[[paﬂumuue Tpy6bl YKJaAbIBATCA B TPaHIEH Ha CNelHaJbHOe OcC-
HoBaHue,

OcHoBanueM AJ8 ApeHaMHbIX TPYD OOHLIMHO CJAYKAT CTeJJIAXKH HIH
PO 10/BHLIEe ASpeBAHHLIE MOACTABKH, KOHCTDYKUHH H pa3mMepsl KOTO-
pbiX OnpeiefioTcs XapaktepoM rpyHta u secom TpyO. [lepessmiibie
CTeANANH BO u3leKaHHe rHHEHHA NPONHTLIBAIOTCH KPeO30TOM HAH ADY-
FHMH AHTHCENTHKAMH; MPH OTCYTCTBHH TAKOBLEX MOMET ObiTh AONyuLeH:
TlaTeJIbHagd HX OCMOJTEA.

Ilns cpaBHHTe bHO MJOTHHIX DPPYHTOB NpH YKJadKe JETKHX Ape-
HAKHBIX TPYO NPHMEHAIOTCH CTE/NIAXKH, COCTOAULIHE H3 JBYX AGpensH-

@®ur. 34. Bpycuarme creanamu Pur. 35. bpycuaTue CTEAAAKN WA CBAAX
AAA ApeH

HeiX (pacounsrx Opyckos (dmr. 34), coepnnneMblx Mexay coGoll uepes
Kaxaele 1—2 M monepeyHsiMH IMOHKAMH,

[pu paGore B caabbix PassKHMKEHHLIX TPYHTAX (IPHMEHRIOTCH oTeq-
JaxKH Ha KOpOTKHX oBaax (dur. 35), 3abuBaeMbIX B TpaHwiee nNonapHo
yepes Kasmaweie 1,0 a4 Ha rayGuny ue menee 1,0 M B CXBATHIBASMBIX
ssepxy Hacanxkamd, [lpenaxupie TPyOH! B 3TOM CIYHMAC YKJEILLIBAOTCH
Ha GPYCKH, NpHIMMBAEMbC K HacalKam ¢ TOMOUIBLIO AYOORLIX Hareaed.

TIpH yxjaqke TAKEILX 1PEHAKHLIX TPYO B cuabbix rpydrax @ He-
KOTOPBIX C/AY4Yaax TIPHMEHAIOT OCHOBAHHA H3 TOWEro Oeroua.

4. laaaepeiinbie ApeHAXMN

Fannepefiibie fApeHamu NPEICTABIHOT COGOH ACPEBANHYIO, KAMEH-
HYI0 HAH GEeTOHHYIO TAJJepeld, 3aKpLITYI0 CBEpXY, B KOTODOH uesoBex
MOMKET MPONOJATH WM CTOATh, XOTA Obl HECKOALKO cormysiich. Oue-
WIAHO, ¥TO TPyGuaThie ApeHarH H3 GETOHHLIX TPYG OOUILILIETO ceueHud,
OMHCAHHLIE HaM@ Bblle, SARJIAIOTCA MEPeXOMHOfi CTyneHbio OT TpyOua-
TeiX ApeHameil K TajiepeHHbiM.

[annepeiinvie ApeHamu B NPAKTHKE PMOPOICKOT0 H NPOMLIIIEHHOTO .
CTPOHTEIECTBA BHNIOJHAIOT HASHAYGHHE rOJOBHLIX HIH GeperOBLIX JpeH.
[lp# Apyr#x IPEHaKHBIX CHCTEMAX STOT THNl [PeHAXKeH He NpHMeHAeT-
¢fl BOBce {CHCTOMAaTHYECKHR [PEHAX) WM Ke IPHMEHASTCRA TOJBKO
B penkmx Cayudasx (Konbiesoil ApeHax).

Ecau rasnepes ycTpagsaeTcss OTKPBITHIM CrnocobOM, TO COOpPVikeHHe
i Gyaer cobGeTBeHHO «ipeHamMofl rassepeeii». Ecom xe owa yerpam-
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BAGTCA TYHHEJLHLIM CHOCOGOM, TO HAABIBACTCH «APEHANHON WTOb-
Heil»,

[Mocnennue moryr waity cebe CAMOCTONTEAMIOE TpHmeleliie JHllb
Ha OTAEJLHBIX YYaCTHAX JAPEHAMHON CHCTEML, e N0 YCI0BMAM 32-
CTPOHKM HUIH YJHUHOTO JIBHMEHHS HEBOIMONCIE "POX01Ka raueped OT-
KpuiThiM cuocoGoM. Dosee wupoxkoe npuMenenne japeHamible 1WTOSbLITH
MOTYT HMETb ITpH YCTpolcTBe Apenaiell WoMOWIMpOBanHOro THINA
(cm. maxe ra. XVII).

[annepeimible QpeHAOKH OTAHYAIOTCA BLICOKON CTOHMOCTBLIO N0 cpaB-
HeHHIO C ONHCAHHLIMK Bbillle THNAMH APElaKEll, uro aHauyHTEILHO Or-
paHxuynBaer O0JIACTb HX NPHMEHEHHHA.

Ipenaxupe Tajaaepen npeacrapmor coboii  Tpanweo
C pacKpelieHHbIMH OGLIMHO Ha BpeMs NPOHABOACTEA paloT CTeHKaMH,
B HHMHEH 4acTH Kormopofl powuBiraercs rajepes
H3 KaMeHHoill Kiamaku s Gerona (Mmorjga ¢ apus-
poBaHsHeM).

Kamenunle ranjeped  nosnojstes  o0pidHO H3
cyxoii knagku (dur, 36), Kposme ixiell ceoeil uya-
CTH, AenaeMofl Ha MeMEUTHOM pacTBOpE.

Beronnsle rajanepen npeacranisior coboit Tpy-
Gy Kpyriaoid HAH OBOHAAALMON (OpML, YI0KeHHylo
Dur. 36. Jlpenak- Ha OGETOHHOM e OCHODANNN,

e Dee N Mpi craboix rPYHTAX OCHOBANMCM /s Kamel-
KAMEHHOR  KMARKM  joii mum  GeTomHofl rasiepen cayKar csaiibie
POCTBEDKH. -

Ins obGpazoBanun B KjJaJKe Ha pacTBOpe Wi & Oernone apenax-
BBIX OTBEPCTHH YKJAALBAIOTCH AepPeBAHHLIC KOMPIGCKHe npobku, obep-
HYThI® TPOMACAeHHOH OyMaroil, XOTOpule BLEHMMEIOTCH K0 OKOHYAHHH
COOPYIKEHHA.

B HeXoTOpHIX cJrydasx NpH HAJHUYHH CHIALHO ATPECCHBILIX BOL MO-
YT HailTH o©eGe H3BECTHOE INPHMEHEHHE M FAJVICPeH O KHPIHUHOMN

B stex ycnoBusx Aas OeTonHbIX Tajiepell AOMIKHL NpHMEeHATLCH
YCTOHUHBLIE COPT2 11&MeHTa,

Jepepannble raanepen OPH TOPOACKOM M TPOMLULLJICHHOM CTPOH-
resibeTBe ((ur, 37) npuMeHsrOTCs AOBOJBHO PEAKO 110 NPHUHHAM, H3-
JOMEHHDIM BhALE,

HeszapucumMo oOT TOr0 HAH HHOTO KOHOTPYKTHBIONO THNa ranjaeped
JAOJIAHO ObITh NPELYCMOTPEHO YCTPOHCTBO (GHABTPYIOUIETO 3aI0JHenHs,
[ Ipumnsnm mogtopa GHILTPYIOMHX 3aCHINOK OCTAETes W AJA BTOT0 ape-
Kama tem ke (cM. crp. 64), npHuem B ITOM cayvae ocobo pexomeln-
AYETCSH mpHMeHeHHe MHOPOCJOHHBIX (PHILTPOB.

Ilpu yerpoiicTee rasnepeii 1is roJioBHLIX Jpenasedl n uensx Goace
NOJNOro fiepexnaTa rpyHTOBOrO NOTOKa H HENOTYILGHWI NPOTYCKa €ro
HA SAMILAEGMYIO TePPHTOPHIO B HEKOTODHIX CAYMAAX  NpPHMEHAETCH
yerpolleTso ¢ 1M30BOM cTOPOHB TpaHwed (cOOKY) ranHsHord 3skpana
(pur, 38).

Jdpenamuse wroabui OcoleHHOCTLIO APEHAMULIX 1ITONSH
ABJASIETCS OTCYTCTBRe (PIILTPYIOILETO 3anojiHeHHsi BHE nNpejle/lop ee
KPOIICHNS, B CHAY 3TOIO CAM@ WTOJbLHA MOMET APeHHPOBaThL TOJLKO
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Ol CONpHKACACTCH.

TOT BOAOHOCHBI €J0il, B KOTOPOM OHA NPOXOJHT HJH e € KOTOPHIM

WITOJIeH B MATKHX MAJOYCTOHYHBLIX - nmopojax mpeGyer
NepBOmaWILIOTO (00LIMHO JepeBAHHOTO), Kpemdewnsa, B aamsueiem

Monepeswsit paspes
— 180

{30~

foodaneweid paspes

ur. 37. Jlepepannan APeHANHAA raiaepes

o BE.I:II,HTDﬁ BDEMCHHOTO JOE€pPeBAHHOIO KpenJeHHs YC'.IWHBIEE‘T‘EH no-
CTOAHHAA OGJeNIKa H3 KAMEHHOR KJAAKHM Wi OeroHa (MHOIA APMEPO-

BaiHOro). B HEKOTOPLIX CJIyuanx /AEPEBAHHOE KPEIJICHHe MK AKMHT
ApYrUMH 06JeJIKaMH HE 3aMEHHETCHA H COXPaHAETCH Ha BCe BpeMs IKc-

NAoaTanHe  ApeHaxa. OuepHgHO,
4TO [MOCTORHHOE JepeBsAliHOe Kpe-
njesne Tpebyer GoJiee TOJACTOro H
rlaBHOe MPONHTAHHOIO Jieca ¢ TeM,
yT00B OHO MOrJI0  BOCIIPHHHMATL
JaBleH#e TPyHTa B TedeHHe [10-
BOJIEHO JUHTENBHOrO  BPEMEHH,
BpemeniHoe Kpenjewde focje - Bo3-
BeJSHHA TOCTOAHHOH O6JenKky ran-
Jiepen yTpauynBaeT BCAKOE 3HayeHHe
H O0HIMITO NPeIOCTABNASTCH eCTecT-
BeHHOMY paspyllieHHio, & IOTOoMY
K Hemy [pelbsBJAIOTCH CpPABHH-
TeJLHO HeBLICOKHe TpeGoBanusl.

B Hexoropuix cayuasix oObNMHO
KOrja coopyikenHe paccuHTano Ha
CPABHHTEIBHO KOPOTKHII CPOK Cay -
6ui, yerpofieTBo nocrosmmoil  06-
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Pur. 38. [lpenaxknan raraepes ¢ 9k-
pafoM
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Je0K# He MpelycMaTpHBaercA, a4 Bce BHYTpeHHee CeveHie cc 3anog-
HAETCHA JApPEHHDPYIOLUHM MaTepHaioM, NOoA00DAHHEIM M0 BbIIEYKa3aH-
HOMY TIDHWILHMY, Ya3CTO ¢ YKJAAKOR nO AHY WTOALHH JpeHaxHOH
TpyOel. Cleiyer OTMeTHTb, YTO B 3TOM CJAYNAE, MAMKE MpH CaMOoH Tiia-
TeJIbHOH 3aKjalKe CeueHHs IITONbHA APCHHPYIOULNM MATEPHANOM, dJepes

Pur. 39. Jlpenakuas wWroasis Our. 40. Jipenaknon mToabua
¢ obneakoi B suae Geron- ¢ kameninon obaeaoi
Hoit TpyOul

HEKOTOpOEe BPeM# BO3MOKHO OMHAATD HA NOBEPXHOCTH seman aedop-
MALHH, CBA3AHHBIX ¢ oOpylleHdeM [AepeBfiHioro Kpenjaenus npe ero
ranenur. HymHO C©Ka3aTh, YTO YKAGAHHBIE THN JAPOHAMHLIX WITONEH,
BOOOILE rOBOPH, ABJACTCA Bech-
Ma HEpPAUMONAILILIM, TaK Kak
COBEpUICHND WHeAOCTYNeH O
OCMOTPA W PEMONITA, a TMOoTOMY
NOAAGPWKANHEe TAKOH ApeHW B
AefiCTBYIOUIGM  COCTONHHH  BECh-
Ma 3aTPYIAHHTEALHO,

bur, 41 Cnaownoe Kpenaenne wWioAbHu  Par. 42, Bpemennoe kpenaenne wronk-
BAAHLIMH PAMAMH nu obaersennoro Thna

Jlpewaskusle WTONLHA ¢ CBOGOAHLIM CEUYSHHEM TPEACTABIAIOT He-
COMHEHHBE npedMyliecTBa, riapHeiiree H3 KOTOPHX COCTOMT B 10

CTYNHOCTH HX A8 OCMOTpa, NPOYHUCTKH H PEMOHTA. BoJabimiuMy Hepo-
CTATKAMH IITNIEH ¢ MOCTOAHHBIM JepeBAHHBIM KPENJIeHHEM HBJAAIOTCH
oTeYTCTBHEG  (DUALTPYIOLLEro 3anoJHeHud, (pelOXPaHAIOIIero BbIHOC
MEJIBYAHIOHX YACTHIL H3 OKPYKAWLWero WToJbHI0 TPYHTA, a TakKXe He-
o0XOANMOCTE NOBOJLHO HACTOrO peMOHTA H JaXeé cMeéHbl AepeBAHHOro
KpenienHs.
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© DBosee  cOBepWISHHBIM — THIIOM
 APpelAKHON rannepen ABJRETCH CJie-
Ayiouas KoHcTpykuHa,  Uronbs
¢ BPEMEHHBIM  KpelieHHeM  [poXo-
ANTCH HECKONBLKO GONbLUHM — ceve-
WHeM © TakdMm pacuyeTrom, 4ToOm B
HeM CMOrJH  pasMecTHTBCH  BOIO-
orpoanan  raanepes H HALTPYIO-
Ilee sanoJHeHHe BOKDYT Hee,

Kouc rpykigus BOJOOTBO/JHBIX
raanepeii Moryt OblTh BecbMa pas-
HOOOpa3ubiMH, HAYAHAA OT OeToH-
HBIX  HIH JKeJie306eTOHHBX  TpyD
(pur. 39) u Kowuwasm raanepesmu
U3 KameHHoH Kaaake (dwr. 40).
B o6uieM THOLI NOCTORHHHIX oOae-
JOK ApeHayKHbeIX UITOJIEH [JOBOJBHO
OJH3KH K ONHCAHHBIM Bbllle THIIAM,
npaMeHAeMBIM NOPH yCTpoficTBe Ape-
HaMHBIX raanepeit.

[locTosHHBIE AepeBsAHHbIe WITO-
JAbHHE €O CBOOOLHBIM  ceyeHHeM
OOBIYHO YCTPaHBAKOTCA CO CHAONI-
HEM KpenaetreMm (dur. 41). Hanbo-
Jigé MPOCTOH THN CHOJOUIHOTO Kpe-
[VIEHHA COCTOHT H3 NPHCJOHEHHBIX
Apyr K Apyry OpycuaTelX HJH nja-
CTHHYATBIX PaM, BPyOAeHHEIX B yT-
Jax B moJiiepesa HAH B Jaany. Ya-
CTD KpenjeHHe COCTOHT JHlllb M3
AByX OOKOBBIX CTOGK H BEpXHEro
nepexnana: GOKOBeie CTOHKH ynH-
paloTCA B MpOA0JbHEIe Opychbd, Je-
MalldHe no oaHOMY ¢ Kaxaoil cro-
POHLI WITOJILHH, OGPYChA pacnepTh
Mexay coboit pepeBaHHBIMH pa-
cnopkavi. Crenyer OTMETHTb, YTO
nocenadii cnocob KpenjeHHsa Mo-
MET 0Ka3aTeCA. HENPHIOOHBIM TNPH
CHALHOM OOKOBOM [IaBJICHHH, KOTO-
pOMYy noJMas 3aMKHYTasl paMma co-
NPOTHBAASTCS HECpPaBHEHHO Jyyuue,

Bpevenioe xpemJienue apeHax-
UMX WTONEH, NOBOJLHO 4ACTO NPH-
MOlMieMOe B Hawed npakTHKe, MO-
Kaanno ua Gur. 42, INpr noctaHoB-
K& TAKOro KpemieHHs KOPOTKHe
NPOLOAIEE TOCKH HIH [AaCTHHBI
MPONMOTCH B rPYHT TOPU3OHTAJIbL-
HO § COCTABNNIOT HenpepLBHYIo 00-
HIHBKY wToasin. PaGora cocTouT B
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: NOCHAENOBATENbHOH 3arOHKe B TPYHT paM, NOCTAHOBKE MeXAy HHME
2 PACTIOPOK M BLIABHMKEHHH BrEpej M0COK OOIBKN,
[lpn npoxoake WITONBLEM B NJALIBYHAX NIPHMEHAETCA cleiHabHbil
THN KpenJerds (dur. 43). B oco6o TAKENBX YCHOBHAX NPOXONKH, NpPH
CPABHHTE/ILHO OGOMGIIMX  PAasMEPAX —WITOJALHN, MOXKeT NoTpeGoBaATLCH
lNpHMEHEHHE NHTOBOTO ﬂnﬂ(‘.ﬂﬁﬂ. HWHPOKO HENOJL3IYEMOro B TYHH2JIb-
HOM JieJie. '

5. JlpeHadu cnenkaJabHOro MaINaAMeHus

K ocoGomy THOY MOKHO OTHECTH «IAACTOBLICY JIPeHAXH, npUMe-
HACMBIE NPR NPOMLIINLJIEHHOM H FPAMAAHCKOM CTPOHTENLCTBE A4
APEeHHPOBAHHA OCHOBAHHH NOABANBHBIX HOMEULeHHl # nyrell nogsem-
HOH KOMMYHHKAalILHH,

MEHBIT
‘0 o .',E&:anmaﬁ'“ Hgﬂﬂﬁw
) ' @ Clopree wonodys u

Load i NOCOCHTR yomanolng
bl.i-'rﬂ-!--h-l-b-h---- +-n-----i-l----q-
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Pur. 44. Cxema BHYTpeHnero APEHHPOBANKA 3arAYOACHNME COOpYREnNii

JLas xapakTepHCTHKH mOAOGHOTO THIA ADENAMKEl AdANM HX OTHCa-
Aie Ha KOWKpeTHEIX mpHMepax. Omnmuem cayuaill apenupoBaius 3arays-
- BIOrO TI0ABASLHOIO TIOMEIeHHS TPH OCYILECTBJCHHH CTPOHTEILOTEA

L OAROrO sanona.
B} : OrHAporeonornyeckas O0GCTAHOBKA B ONHCHIBACMOM CAyuae
W Wnﬂpw SUACTAIOT CYTTHHKH M CYNEcH MOIHOCTLIO oKoao 12 u,
oy TIEMBE HIZKe necKaMH MOWHOCTBI0 OKoAo 6 4, a eme HHXe
: . AMAMES FPYHTOBBIE BOJILGI HACHIULAIOT MOMTH BCK YKa3au-
. AD TNOTHEYX  rJuH, HMea OOLLME CTaTHYeCKHil YPOBekb,
(iTaNe norofl pepxieli Toxum (OYraMHKOB ¥ cyneceil) npo-
HORCULIT IO O6PAOM 113 BOJOHOGHOTO TOPHBOHTA, NIPHYPOYECH-
HOFD K OGN 1 II0CPEIICTBEHHO CBRIAHHOIO ¢ GJAH3DACTIONOMKEHHLIM
PO OO
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IlpuMenene B 3ToM caydae KoJblleBoro ApeHaxa He MOIIO AaTh
Wijiaescauero sipdexra BBHAY HAJHYHA MOANHTHIBAHHA TOJULH CYFJHH-
OB CUHIY, BCKPEITHE Ke JDeHaykem NecKoB OblJIO CBHSAHO ¢ YOTPOil-
O Odenn riyboxol Tpaxied. [losromy Gopeba ¢ rPyHTOBBLIMH BO-
JiMit Ouliia ocyllecTsIeHa nyTeM yKJalkH B OCHOBAHHH MOJA NOABAJb-
HOrg NOMeleHds NpH puiThe KOTIOBaHA (DHILTPYIOIETO 0N W3 YHC-
TOr0 KpynHosepgHcToro necka tomnunod 0,3—0,50 M, BBNOJHMOLLEro
POVil Aperist (BOAOTIPOHHIAEMOCTL €r0 BO MHOIO pas GOJLILE, Hewm
Y BojonacuiieHson TomuH). Baoab cren noasaaa ¢ BHYTpeHHel cro-
POl € neGosburEM 3arTyONeHHeM B DPYHT OLITH YUIOMCHBI JUPeHANH LI
TRYOH!, Hvelolle YKAOH B CTOpoHy Bogonpuemimka (dur. 44). Ilpea-
HGHINATHCE OHH ANA TIDHHATHA BOAbB! W3 duubTpylolel 3aChIKK M
OTHO/a HX K COOPHOMY KOJOMLY, H3 KOTOPOIO OCYILECTBAMMCH nepe-
KaUKa B JuBHEBYIO CeTh 3aBoAa. [lam npegoxpaneHHs OT BJANKHOOTH
CTeH (PHIBTPYIOIAs 3aCLITKA VKJAABIBAAACh MO HOAOUIBON HX dyia-
MEHTa, 4 TakKe Ha HEKOTOPYo BBICOTY H C BHEWHel cTOpomn creH
NojBaNa B TAKEM 0Opa3oM Obl1a rHApARJHYECKH CBA3aHa co neell ape-
HaxKHOH cucTeMoli. 310T cnocol JIPEeHHPOBARAS NPEACTABJSCT 3HAYH-
TCJILHBI NPAKTHYSCKHH HHTEPeC, TAK KAK OTJIHYAETCH MNPOCTOTON Bhi-
NOJIHEHHST ¥ OTHOCHTeJILHOH .-'l‘EI.I.lE'BHEHﬂrI. BIIOJIHe {I'ﬁEDl'I'E'iIHBEH Haane-

Acauui sdubexr.
TJABA X

FTMAPOTEOJIOTHYECKUIA PACYET TOPHU3OHTAJILHLX
| JPEHAYEH

1. O6umue 3amevuanun

[Ton ruaporeoNOrHYeCKHMHA pacyeTaMu APEHAKHLIX COOPYIKEHMH
NOHAMAIOTCA pacueTwH, CBA3AHHLIE: a) C onmpeaeaeHuesM WX jaebuTa,
) C NOCTPOEHHEM AENPECCHOHHHX KPHBHX YPOBHA IPYNTOBLX BOX,
MOHHKEHHOr0 B pe3yabTaTe AeACTBHA JApeHama, M n) ¢ puGopom
paccTOAHHA MEHAY ILpeHaMH.

l'uaporeosornueckue pacueTs BCEX CHCTEM FOPHIONTAALHMX Jpe-
naxefd, NpHMEHAEMBIX MPH APEHHPOBAHHH TOPOACKHX M HPOMBIIASH-
HHX NAOMEAZ0K, MOKHO CBECTH K CACAYIOUIMM OCHOBHBLIM CXEMaM:

4) CHCTeMa TOPH3OHTaJABHLIX JAped, pabOTAWHX B YCAOBHAX
faccedHa TPyHTOBHX BOX H PACHOJOKEHHBIX HA PABHOM PACCTOSHHH
Apyr o¥ apyra;

ONHHOYHAA JApPEeHA HJAH JApeHamHa# Tpaunmes, pabGotaomas B
YCAOBHAX NOTOKA TPYHTOBHX BOA (roJoBHON Apenax) nam Hacceiina
(koabueBoR npenax); ; i

B) OMHHOYHAS TOPH3OHTAALHAH JAPena, paGoTaiomas B yCJIOBHSX
NOTOKA TPYHTOBHX BOM H pacnoJoxenHas sO6AH3H BOnoeMa.

KpomMe TOro B 3aBHCHMOCTH OT YCAOBHA 3a/M0KEHHS Aped mno
OTHOWEHAIO K BOJOYHOPY PasAHYualor: ApeHsl ,coBepmentse” (,nou-
HHe®), f0XOoAfAmHe CBOMM OCHOBAHHEM /0 BOAOYNOpPa HAH JeXKAMHAE
il HEM, W APeHbl ,HecOoBepuIeHHHE" (,HenoaHEe®) HiH, KAK HX 4acTO
3WBAI0T, ,MOABEINEHHHE", He MAOCTHralmHE CBOHM OCHOBAHHEM
nojgoynopa., : :
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B ropHaonTaAbHEIX ApEHaxkax caelyeT TAKKE PasiHuaTh ApEHb
HE3ATON/NEHHLIE H 3aTONJEHHHE (C HABHCAHWEM), 3aTONJEHHEe MOAY-
yaerca OGaarosapsa HepoOCTATOMHOH BOAOOTBOAAIEN CnOCOGHOCTH
JApEHBl HJH, YTO Yame BCero, HeAOCTATOYHON BOAO3axpaTHOH ee
cnocoGuocTH. [IpH ycaoBHA o6CHmKH JApPEH XOPOmo (GpuALTPyOmHM
MATEPHANIOM BOAO3aXBATHAA CNOCOGHOCTH MX OOLYMHO HACTOABKO
BEJMHKA, YTO HE MOMKET CJAYKHTH NPHYHHON BATONACHHS JPEHB.

Hapncauue Haj ApPeHOH HAH, HHAYE, OCTATOMHMA Hanop Hax Hei,
o0ycaoBAHBalOIHA 3aTONJAEHHE JpeHH, CACAYCT OTAHYATH OT Pas-
PeiBA ypOBHe#H BOAH B APEHE W B IPyHTE, T. €. ABJCHHA TAK Ha3H-
BAEMOIO ,NMPHXKA®, KOTOPHA 06pasyeTcHd HEJABHCHMO OT TPONYCKHON
HAH BOJO3axXBaTHOW cnocobuocTH apenw. [Tlpukok* nmeer ocoGo
00JblIOE 3HAMEHHE B TOJOBHHIX H GEPEropWx APEHAX M OTYACTH B
KoAbLUeBHX. [TpH pacderax e CHCTEMATHUCCKOrO APEHAkKa ,NnphixK-
KOM“ BBHAY ero Ma’JoCTH BO3MOXHO npenetperath.

2. Pacyer cHCTEMATHYECKOrO ApeHKa

PacueT CHCTeMBl TOPHU3OHTAJNBHBX APEH CHOAHTCH B OCHOBHOM, K
OnpefefeHHI0 PAaCCTOAHHA MEeXAy JApPeHaMn W nojacuetry Hx aebura.

Bonpocy onpenenenHs paccTOAHHA MEMKAY ApeHAMH NOCBSIEHA
BEChMa OOGmHpHAA JAHTEpPaATypa, COACPKALLAS MHOTOYHCJACHHBIE
(OpMyAL H HODMEI, MOJYYEHHBIE KAK SMOMPHYECKHM, TAK H aHadH-
THUeCKHM nyTeMm. OaHAKO HA ceroausmumit AcHbL A0CTATOYHO YAOB-
JAETBOPHTE/IbHOI'O PEIIeHHA YKA3AHHOIo BONpOCca mu e umeem, Tpya-
HOCTh paspelleHds ero oOBACHACTCA raabuum ob6pazom caabuMm
pasBHTHEM CAMOH TEOPHH JABHXKEHHA IPYHTOBLX DO, B 0COGEHHOCTH
B YCJOBHAX HeYCTAHOBHBImIErocsa pexuma. HBen sta aureparypa Bos-
HHKJA rJaBHEIM 06pasoM AAA yAOBJAETBOPEHUA Tpelbopannil ceabckoro
X034HCTBA, @ NOTOMY HOCHT cneundmuueckuit orrenok. Bonpoc o
BLIOOpE PacCTOAHHA MEXKAY APEeHaAMH NPH APCHHPOBAHHH TOPOACKHX
W NMPOMBIJIEHHBIX TEPPHUTOPHH B CYmecTByomed anreparype nouTH
coBceM He ocseumed. B nmpakTHke ke mnpoekTMpoBanns CHCTEMATH-
MeCKOro JApeHama AAf YKasaHHbX lejefl oOMYHO NpPHUMEHAIOTCH Me-
TOAB pacueTa, 3aHMCTBOBaHHBIE H3 ceAbCKOXOsaficTnennoft amrepa-
TYPH M NPAKTHKH,

Ma Bcex cymecTBylommux BechMa MHOTOMHCACHHLX thopmya pas-
JANYHBIX ABTOPOB /S ONPEeAeJeHHH MEXAYAPEHHHX pacCTOAHHA
npunejiem 1oaeK0 dopuyay npod. Pors, BHBEAEHHYIO HM 1A% YCAO-
HMR san0kenus gpensl Ha Bojoymope, H dopmyay akan. A. H. Ko-
CTHKOBA Aas apeH, 3aJ0XKeHHHX B CaMOM BOJOHOCHOM IpyHTe, NpH
PAYBOKOM SaJeranmH BOXOYMOPA,

STt popMya BHBEAEHH H3 YCAOBHA, 9TO KOJAHYECTBO BOAH,
HPHTEKRIOIEN K apene, paBHO KOAHYECTBY aTMocdepHuXx OCaaKOB,
NPOCONMIMUIXCH B FPYHT HAa MeXAYJApeHHOM npocrpanctse, Jlpyrue
(popmyan (Spkuna, Menukoro, Kosnosa u ap.) ucXouar ua ycaosuit
HEYETANORMMISrOCH ABHKEHHA TPYHTOBHX BOM, OTAHYAIOTCH 3HAYH-
TEARMOR FPOMOAMAKOCTLIO B COepKaT pAld BechbMa HEONpe peJeHHBIX,
0 OCOBRMNOCTH AAN paCCMATPHBAEMEX leJef, pacyeTHHIX KOHCTAHT,
Horomy » ovnowenin o60CHOBANHOCTH MOAYYaeMBX Pe3yJAbTATOB
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- AN (OPMY/N He HMEIOT BHKAaKHX TPEHMYIIECTB nepea Godee mpo-
Crumn gopmysamn Pors u Kocrakosa,

CACAYET OTMETHTD, 4TO B OMYGAHKOBAHHEIX B MOCAEJHEE BpeMs
patorax B, M. Apasuma'® u B. B. Benepunkopa? pawtcs 6Gosee
TOUNNE (ripoMexanHyecKHe) peniedss JJs pacyeTa CHCTeMaTHye-
CIOIG Jipenasa, HO AAA MPaKTHYECKHX UeJel 3TH PeMEeHNs He MOryT
OMTH NOKA pexoMeHNOBAHEL.

panncnna Pors. INpodp. Pors, HCX0AS U3 TOro, 4T0 KOJAN-
HBETHO nOJib, DoCcTYDAloOmee 8 ApeHy Ha €IHHHLY ee MAHHL, JOJKHO
N1k PapHo KOMHYECTBY BOALI, NPOCAYHBalOlLecs ¢ NDOBEPXHOCTH
AEMAN I mpeienax MeXAyAPeHHOTO NPOCTPAHCTBA, NaeT YPAaBHEHHe

ABIPRCCHONHOA  KPHBOH  Mexnay AT
ARYMN COCeIHHMH JpDEeHaMH, YJO- mmmw P
Filliimn va Bogoynope (dur. 45). \L Vo i
OCNOMIL30BABILHCE  YPABHEHHEM ML il
POTH, MOXHO TIOTYYHTHE (OPMYNY — -—f--boce______ .
Adn onpegeseHHa BEJAHYHHB MaKC H-

MUALHOTO I]{]HHH‘{'EHHH}’FGBHH 'PyH-
[OIKX BOI B 3aBHCHMOCTH OT pac-

CTONHHA MEXIY JApeHaMH: Lperg | a _J
Dur. 45. Cxema npuToKa WOAW K ape-
Ymax = V % a’ -k, (1) He, 3aM0MKEHHON HA noAOYnNOpe

PAC Vmax — MBKCHMa/JAbHafA BHICOTA MOHHKEHHOTO YPOBHA TFPpYHTORBIX
BOL HaZl YPOBHEM BOJAH B apeHe;

k — xkosHOHENT GuUAbTpaLHH;

P — HHTEHCHBHOCTh MpPOCAYHBAHNA arMocepunLx OcaiKkos B
FPYHT, BHPAKEHHAH TONMHHOH CJAOH BOAM N CAMHNILY
BpeMEHH (B TeX e eAHHHHAX, YTO H KOS(PHIHCHT (huab-
TPauHu). ITa BENNUYHHA TPHHUMACTCSH IS pacuera mak-
CHMAJBHO BO3MOXHOM A48 KOHKPETHHX I'HAPOreosorive-
CKHX YCTOBHH JPEHHPYEMOH NJAOMAAKH W ONpesesneTcs
ONBETHHM NyTeM:

@ — NOJIOBHHA PACCTOAHHS MEXKAY JAPCHAMM;

it — ray6HHa HANOJHEHHS ADPEHH BOAON,

Tak xak Beanunna k o6uiuno BechMa Maan (n OCOGEHHOCTH npu
CHCTEMATHYECKOM JipeHaxe), TO € MOKHO npenebpeun, Pewns
ypasnenue (1) OTHOCHTEABHO @ W 3AMEHID 18 HeM 2d = L W Yyax=H — S
(rne H— nepsomauaspHas BHCOTA YpPORMSA FPYHTOBHIX BOX H S —
rpebyeMoe NOHHKEHHE STOTO YPOBHA B MEKLYAPEHHOM NPOCTpaH-
CTBE), NIPHBEIEM ero K CACAYVIOIIEMY BHAY:

L=2&=2{H—-S}V f (2)

:EAIB;SB un B. M., lMputox cpyntonux woa K popocGopas, HMspectna HUHD

N 1
‘Bepepunwon B. B, Teopma MaALTpauNN W ee NpHMeNeHHE B obaacTm
HPPHraumMm w apenaxa, 1939,
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Jdebut apednl Ha 1 noz, M ee AAHABI COCTABHT:
g=pL (3)
Q=q-£=p-£-3+ {33}

Mpamep, TpeGyerca HAATH PACCTOAHHE uez.niy APeHAMHE K pacxoj ApeHbl TpH
3alaHHBIX:

H BCEN ApeHH

S=10u; H=20x k=05 scymxu;
p=0,005 afcymru; [ == Janua apens == 200 .

Lnﬂm.n_»z,m.y Uﬁﬂﬁ =060,24 u

# coraackHo opuyae (3):
Q=gq-1 =(0,005:63,24)-200 = 6340 M eymuuw=073 2 cex.

Ypapneunue Kocrakona. Axan. A, H. Kocrakos, ucxons u3
YCJAOBHH PaBeHCTBA PACXOAOB NPOCAMHBAIOUIMXCH B FPYHT aTMoCchep-
HLIX OCOAKOB W NOACYHTAHHOTO
YMHOMEHIEM 1A0IALH KHBOTO
CEeYeHnn rpyuToBoro moTOKa
HA FHAPABAHUYCCKHA rpaaHeHT,
BHBGANT YpapHeHHe NPHTOKA
BOAWM K JApeHe, 3aJ0XKeHHOH
B COMOM BOJIOHOCHOM CJaoOe,
[Mpeanoaaras rayboxkoe 3ane-
FANME Bojoynopa, OH CYHTAaeT,
MTO NOCTYNACHHE BOAL B ApeHY
NPONCXOANT 10 BCEMY CMOYEH-
HOMY NEpUMeTpYy ee, 1O KOH-
<pur. 46. Cxema npHTOKa BOAHW K apeHg UWEHTPHUECKHM MOBEPXHOCTAM

NnpH I‘Jl}'ﬁDEDM 3AJACTaHHA BOAOYIOpA pasHoro 'IIHIIH[J-E], Y XOAA N HM

B rAyOHHY W NPHHHMAEMBIM 33

OokpyKHOCTH ((pur. 46). B cooTBeTCTBHH € STHM NOJYUEHHOE aKan.
KocTAKOBLIM ypaBHEHHE HMeeT CAeAYIOmHH Bhi:

q:::p(%—-x ):uk%, (4)

The p u L—no npeasaymeMy;
o — Mepa AJHHBE AYTH.
Muterpupya Aajee 3TO ypapHEHHE B MPEAENAX OT X==a JI0 X=X
# or y=0 no y=y (rae a—noJOBHHA IMHPHHH JPEHAXMHOA TpaH-
ien), aprop nojaydaer CAeAylollee BHpPAXEHHE:

Mo dopuyae (2):

FTLln-;—ﬂp[x—a)-:kmy (5)
HJTH
q=|n%=km}!. (5a)

[Mocaeanee ypasHeHue sBAfeTCA OCHOBHBIM YpaBHEHHEM aKal.
Koctakosa Aa9 NpHTOKA BOAL K JAPEHaM CHCTEMATHUECKOro JpeHaxa
OpH ray6oKOM 3aJeraHau BOJAOYNOpa.
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[lps npuToke BOAH K JpeHe ¢ ABYX CTOPOH &=, TOrA4 BHpa-
WeHHe AM8 OPHTOKA BOAM K JApeHe NOJYYHT CAeAYIOmHHA BHI:

xkh &
g == Tt (f}
In-E-
rmne y
PL |
g="5;

fi — ray6HHA MOTPYMeHHst NPEHB B BOJOHOCHHE Ca0i;
d — nuametp apensl (d = 2a).

dopmyna axan, KocTakoBa Hamaa A0BONLHO MIHPOKOE NpHMEHe-
HHE B NPAaKTHKE,

lpamep. Tpebyerca onpefeNHTh PACCTOAHAA MEWAY ApeHaMH H Pacxoi JApeHs
NpH 3a0AHHBIX:

k=3,85 mjcymixu; p=0,00 m/cymxu; h=1,0 u; d=0,20 »; =100 u

damaemca L =80 m.
Torga mo tpopmyne (7) GyneMm HMeTh:

80 3,14-3.85-1.0
0,05. 5= 50

In 555

¥

= 2.0

L
Q=gqgl=p 5 1=2,0.100 =200x%cymuu = 2,31 a/cex.

Jlag tofi ke CXeMH THAPOreoJOrHYeCKHX YCJAOBHH B YKa3aHHOH
puine paGore B. B. BeaepuuwoBa mpejjaraercs LOBOJBHO NpocTtas
thopmyaa aaa onpeneseHHs pPacCTOAHHH MexAy NpeHaMH B CHCTe-
MATHYECKOM JApeHaxe:

Lt gty i) 8)

FAe §, — pacxoj BOAH, NpOcayHBalomefcs HA eJHHHILY Apenupye-
MOH mJaOmany; .
fi — npesHmeHHe KPHBOA JenpeccHH Hajy Apenofi mocpeauue
MEXNY JpeHaMH,

dopmyaa (8) nmoayuena ruApoMeXaHHYECKHAM MY TEM.

Caejpyer OTMETHTb, UTO 5Ta (GOPMYyJa BHBEJEHA W3 YCJIOBHA,
UT0 NPHHATHA pasMep JpeHH PaBeH HAH OOAbIE KPHTHYECKOro,
¥, ¢, TaKOro pasMepa, NpH KOTOPOM HaJA APEHOH MO YCJAOBHAM ee
HOAONPONYCKHOA H BOAO3aXBaTHOH CHOCOODHOCTH OCTATOYHOTO Ha-
I (Hankcanna) He obGpasyeTcd H TAKHM OOGpasom JApeHa sBJHETCH
Aromaennoi®, uro o6buUHO H GpBaeT B AEACTBHTEJABHOCTH.
G TAKNKEe CKA3aTh, 4TO YKa3aHHLE YCAOBHA N0J#HHE GHTH COO-

Gl W as npeabiaymux (OPMYJ; HHaue B pacyeT AOJKHBL
T BUEAGHK COOTBETCTBYIOMHE nMonpasku (cM. HHxe cTp. 87).

Mpumep,  OnpenesnTs paccTOANHE MEMAY ApPERaMH, €CAH H3BECTHO, 4TO
ACROA DO, Bpocaunpaomeiics 8 rpyut, g, = 0,05 ¥ MakcuMasbHOE HONYCTHMOE
e nMiienne aenpeccnonmoi kprsoi nap apexoi h =10 .
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W
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e

-

[lo ypasnennw (8):

1—0,05 0,95
L=—3,14 550 0,05 ' 1:0==3.M45G57:0.052.3 =
Ty Ty [T PP 1. 42

~+7%0,05(2.70.2,3) = — MGG (— 1,3:2,3)

0,06(—2,9)  —0,15 =20~
H pacxoja Apensl nmpH paune ee [ =100 a:
Q=g L-1==0,05+20-100==100 x%/cymuu ==1,16 .1/cen.

3. Pacqer OAMHOYHBIX FOPHIONTANBHBIX Jpen

CoBepmleHHBIE TOPHIOHTAABMIE APEHbI

HeGuT ropH3oHTaIbHOH COBEPIIEHHON JAPENK NP NPHTOKE BOAH
C OfHOH CTOPOHE MOMeT OuTh omnpeaeaen no dopmyae Thwma,
NPEANOXKEHHOR HM [ pacyeTa rOPHIOHTAALHLX BOAOCGOPOB:

Q= ;.k%iﬂ ’ (1)
rae [— pawHa Apens; :

kR — KospHuHERT (QHABTPALUH;
H — MOmHOCTE BOJOHOCHOTO CJO#;
i —ray6uHa 3anoJHeHHd ApeHW nojofl;
R — paauyc BAHSHHSA IPEHH. |
dopmyaa (1) npexycmarpupaeT AOCTATOMHO GOABIIYIO AJHHY
Apennl. Ho Tak xak npena paGoTaer HE TOALKO NoO Beelt Aamse,
HO H B TOJOBaX, rAe HMEIOT MECTO KaK Ol NOJAYKOAOAUB C Kaxkaof
CTOPOHH (dur. 47), TO NOAHLIE pacxon Apenw OGyner:

G HE—R . mk(HE—h
Q = bRt mn-E?'

rie r— pagHyc JApensl,

[pu Gosbmof KanHE APEHH BTOPHM HJAGHOM MOXKHO npeHe6peus,
HO NPH OTHOCHTENLHO HEGOJABINOA JAHHE CACAYET OCTaBJAATh BO

H30eKAHHE NOJYYEHHSA BechbMa CYmMECTBEHHWX omnGoK.
AT QPopmyaa (1) anano-
- ohow.  THUNA 1O CYTH pgeda
/ | mgnopof  AHAJNHTHYECKOMY BHIpa-
! MEHHIO ABHKEHHA I'PYH-
i i TOBHX BOJA K OTKPHRITHEIM
BOJOCMAM, BLIBEJIeHHO-

A el < 1. —= My [lonwou eme 1863r.,
ipena a N0TOMY YacTO HASH~-
fr, A% Cxemn npuroka Boaw K xoporkoii npene  BaeTcs dopmyaoi o~

| mion-Tuma.
I Gayiae mocrynaerns Boaul B APEHY € ABYX CTOPOH ee xeGHT,

OUPRACAREMMA 1o Qopuyae (1), yapanpaeTcs, W TOTAA NOCAEAHAN

HPHHMMBe T caeayiommh pia:

H2 — p?
Qul-k- T (2)




‘.' 03N b cpopmyac (1) pasHOCTh KB3JAPaTOB HA CYMMY M pas-
__ﬁﬁu:mmu € K HECKOJBKO HHOMY BHAY:

Q.T':IFE-H;-H.HEH=£‘.-&H;I_ﬁfug _ {3}

e I
1o €CTh HE YTO HHOE, KaK E]JEJIHHﬂ YKJOH JHHHH ae-

- WBautmna [ saBECHT raasHuIM 06pa3oM OT CTENEHH BOJAONPO-
WHIIEMOCTH rpyHTAa H ONpejaenseTca OnbTHHM myTtem. Jlas npa-

WIBIIIX ke pacyeTOB NPH NPOCKTHPOBAHMH ApeHaxed npod.
, Kamencknit' pexoMeBAyeT NPHHUMATE CAeAYIONIHE SHavenus /,:

1) An nanGoaee nponnuaemux rpyaros  0,003—0,006

L

¥) ., mneckop 0,006—0,020
d) , mnecyaHbx NoOuE 0,020—0,050
1) » CYrIHHHCTHX TPYHTOB 0,050—0,100
B) . TAXKeANX TAHH 0,150—0,200

Wopmysa (3) morsa Ol MpPeACTABASTH MHTEPEC AAK NPAKTHKM,
THK Kok He COMEpMHT B Cefe BEAHYHHH pajuyca BJAHSHHA, A5
glipeaeaenns KotTopo# GoJee HJAHM MeHee HajdeXHHX cnocoloB noka
e wmeercs (cm. muxke crp. 102). Oxnako BXoasmas B Hee pacuerHas
Koncranta [y Takxe ABASETCA TPYAHO ONpefeAHMOR,

Mpumep 1. TpeGyercs onpeneants ReGuT Apeni, 3asomennoll Ha nogoynope
W NpuTOKE K Hell BoAl € OBYX CTOPOH, ecan mawo: He==30 M; he=020 u;
Bwml mfeymun; R =50 a; 1 =200 u,

o dopuyae (2):

3,02 — 0,202 .
Q=200-5 50 179,2 amdcymru = 2,08 afcex.

lipumep 2. TpeGyerca onpeneants nefuT Apenn, saromennofl wa mopoynope
L "B:;TME K Hell BOAB € OANOMN CTOPOHH, €CAH AAHO: FPYHT—Necok; /f m=d,0 u;
oo 020 w; k=15 ufeymuu; =100 x; Iy cornacno panmmm I, H, Kamenckoro
npnsen pasimM 0,013.

Mo dopuyae (3): :

440,92
Q=100.15 +2 + 0,013 = 40,95 w¥/cymuu = 0,46 a/cex.

JL1si mocTpoeHHs ENpPeCcCHOHHLIX KPHBHIX NOHINKEHHOrO YPOBHS
FPYHTOBLIX BOJA B paHoHe IeACTBHA JpPeHaxa MoxeT OuTh npH-
MENEHO ypaBHeHHe mapaboJibl, HMEIMee CAeAYIOmMA BH:

=2t (4)

PAe § — yleabHulH neOMT gpenaxa Ha 1 no2. M ero AaHHH;

V — BHICOTA YPOBHA TPYHTOBHX BOJA HAA AHOM ApeHH B paioHe

ee NelCTBHA Ha PACCTOAHHH X.

~ HeoGxonumo oTMeTHTb, UTO NPHBEAEHHLE Brmie GOPMYJIH Bbi-
NEJLEHE, HCXOAA A3 YCAOBHI FOPH3OHTANBHOrO 3a/MeraHHs BOAOYNOpA.
H1o racaercss cayyaes HAKIOHHOrO 3aJeramHsi BOAOYNOPA, TO AAS
HMX B HacTOswlee BpeMs JOCTaTOYHO YAOBJAETBOPHTEAbHLIX pelie-
A Tex e 3amav He MMEeTcH.

'Kamencuknii I'. H, Junamuka nosseMnnx sog, w. 11, 1936.
83



MosTomy B MpakTHKe NMPOEKTHPOBAHHA ApeHaxkell MpH pacmo’o-
MEHHH MOCJAEeJHHX B YCAOBHAX HETOPH3OHTAALHOrO 3aJ€raHus BOLO-

yrnopa NpEMeHsioT Te ¥e GopMyJsl, 4T0 B A48 FOPHOHTAALHOr0 €ro
3ajeraHus, '

[IpnsenenHbie Beme pacueTHHe GOPMYAH OCHOBAHH HA 3aKOHE

Hapcu (1. e. B NPeANOAOKEHHH JAMHHAPHOrO MNOTOKA), KOTOPHIR
B 0OJBIIHACTBE CAYYAEB MMAPOreoJorHdeckofl npakTHKA (BCe MeJKO-
3€PHHCTHIE FPYHTH) BNOAHE NPHMEHHM.

Oxuako MOryr OuTh TaKHE CAYHaH, KOTAa NPH JABHXKEHHH rpyH-

TOBBIX BOL K JpeHe HMeeT MeCTO He JaMHHapHBfi, a cMemaHHLIA
pexHM B MoTOKe (HanpuMep NPH 3AA0KEEHH APEHH B KPYMHOOG-
JAOMOYHLIX NOpoaax). B sTHX CAyY9a3RX NpHMEHEHHE BHILENPHBEACH=
HbBIX YpaBHeHHHE Aas pacueTa ApPeH MOXKET OPHBECTH K BecbMa
CYLIECTBEHHBM OIIHOKaM.

CKopoCTh ABHKEHHR BOAH NPE CMEMAHHOM pEeXKHME MOKET

6uTe onpeaeaeHa mo Cupexepy:

()" o

-

rie /m —BEIHYHHA, 3aBHCANIAR OT XapaxkrTepa ABHMEHHS BOAB (KO-

AebreTcH B npejeaax ot 1 3o 2);
¢ — KO3(HIHEHT, 3aBHCAIHA OF Cs0fCTS MOPOA.

B sTom cayyae ReGAT ropE3OETaisEOR CcoBepuIeHHOM JApenH
Opi NpUTOKE BOALI K Hell C OAHOM CTOPOEN MOXEeT GHTbH ONpeje/eH
no dopmy.ae:

i

£ HE+l __a=—+1 .
q _'_V ;ﬁ_{-_i;_u ? (E}
rie
Hm1 __pm41
(m+1) Rg™
YpaBHeHHe KPHBOM JenpeccHH B STOM caydae GyAeT HMeTh
BHI:
m--1
y=V r"H +log™(m41)x M

(3HaueHHA KOSQHUHEHTA M ONpefesioTCH NO AAHHHM OTKauek).
[Mpu stom aas moacwera ero B cAyyae CBOGOAHHX BOL MOJb-
aywoTca ¢opmyaoil:

(E!)m % g —,r:m+1
2 = TEER ym, (8)

Fi€ ¢, B g.— 1e0UTH ONBITHOR CKBAXKHHG MPH PA3HHIX YCTAHOBHB- |

MIHXCA NOHHMEHHAX YPOBHS;

Y, H V. — COOTBETCTBYIOWIHE MM OPIHHATH BHICOTH BOJAW B Ha-

0A10A3ATeABHON CKBAMXHHE.

LA e T




"M'prlnnmme (8) pemaerca rpadpuueckn. Jia sTOro npHpPaBHABAIOT
008 MACTH YypaBHEHHS K HEKOTOPHIM BEJIHYHHAM:

b

R R
Hm-]—l ¥ g I}'Eﬂl—]—l

(9)
L= E"

Hpeae vero CTPoAT AAS KAMAOFO H3 NOJYYCHHBIX YpaBHeHHH Kpu-
ne (pur. 48) B cucreMe KOOPAMHAT, TMO OCH A0CHHCC KOTOPOI
DU ANMBAIOT B MacuTabe BO3SMOMHEE 3HAYEHHA BEJHYHHK M, T, €.
1,00; 1,25; 1,75; 2,00, a mo OCH OpPJAHHAT BeJHYHHH & H € npu co-
DineTeTBYIOmHX 3dadennax m. [loayuenHble TakdM OOpPa3oM TOHKH
Wpunwx b H € COoefHHAIOT NAABHBIMH

AMlinanMN, nepeceyeHHe KOTOPHX, CNPO- f
QiTupoeanHoe Ha ock abcuuce, jgaeT P
MCKOMOE 3HAYCHHE M, y e
1.3

Hecopepmentble TOPH3OHTANBHBIE JpeHH B

PacuetT HecoBepmeHHHX TIOpPH30H-
TAALHBEIX APEH NPeiCcTaBAseT HCKAIUH-
TeALHO CHOKHYIO 3ajady, A0 CHX nop 0 1
NEPA3PEmeHHYI0 YAOBJETBOPHTEJLHO. 05 L0 15 20 25

[lepeuie wMccaenoBaHuA JABHMEHHA Kesguwuewm m
[PYHTOBHX BOX K HECOBEPIICHHBIM BO-  qyur 48, Fpadmk aan onpene-
pnocGopam (gpenaMm) B YCAOBHAX 04C-  nemus seawummst m n opmyae
ceflHa M MOTOKA NPHBEACHH B Tpyle Cupekepa
npod. Jorepa ,Boaocrabmenune ropo-
nop*, OgHaKO NOJYYEHHHIE HM YPaBHEHHS NPAKTHYECKOro npume-
MEHHS HE MOJAYUHJH BBEHAY HEINOBEIEHHA HX A0 pPacueTuHoro mujia.

Ho xoHuna npowaoro CTOJETHS NPHHEMAAOCH COIMACHO TEOpPHH
Ilnerae, aro rpyHTOBHE BOJAB NMOCTYNAIT NOA ACACTHHEM CHJIB
THMECTH H YKJOHA JeNpPeCcCHOHHON KPHBOH B OCYIINTCALHLME KAHABRB
HCKAWOMHTEABHO Yepe3 OTKOCH. TeopeTHYECKHMH HCCACNOBAHHAMM
npod. H. E. 2Kykosckoro y Hac H He3aBHCHMO oT nero npod. Popx-
refimepom B 'epMmdHHHN, 8 Takxke onbTamMd HHK, [lenunka B IN'ognan-
Jin, 61O YCTAaHOBJAEHO, YTO NOCTYIJACHHE BOJL NPOHCXOAUT H YEpes
JMO, T. €. IO BCEMY CMOYCHHOMY NEPHMETPY Kanaph, B TOM caydae,
¢CAH KaHaBa He JOXOJIHT CBOHM AHOM [0 BOJAOYIOpA.

Humx, [NMenunk (1907 r.), onyckags B FpyHT nbhesoMeTpHYECKHE
TpyGkn Ha pasanyHble TAYGHHE H HA PasaHYHBIX pacCTOAHHAX OT
KilHaBel, H3y4a/a H3MeHEHHEe HANOPOB IPYHTOBHX BOj B chepe aei-
CTeuA ApeHaxa.

Onetet wEx. [leHnEKa moKasanW, MTO KpPHBHE NOBEPXHOCTEH
PABHOrO Hanopa pacnoJaraloTcs N0 KOHNEHTPHYECKHM NOBEPXHOCTAM
NOKPYr CMOYEHHOIO NepHMeTpa KaHapu, nepeceKas ee OTKOCH, Tak,
Wro wamboaee ynaleHHHEe OT KaHaphl NOBEPXHOCTH ABJAAIOTCA N0O-
PEPXHOCTAMH HAaHOOJALLIErQ HAMOPa H YTO HANMOD YMEHLUIAeTCH Mo
Mepe nprGaHKeHna K CMOUYEHHOMY NEPHMETDY.

i1
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Jlanee onuTi IIBHI!-I'HH; UTO ABMIKEHHE TPYHTOBHIX BOJA NPOHC-

XOAHT IO HOPMAAAM K NOBEPXHOCTHAM PABHOTO Hanopa B CTOPOHY

€ro yMeHblleHH#. ITO ABMKEHME OOYCAOBACHO THAPOCTATHYECKHM
NaBJEHHEM, CO3JABACMULIM JACHNPECCHeN rpYNTORLIX BOJA B KaHABE HJH
JipeHe, KOTOpOe, KaK 8710 yeranonaeno sKykonckum v Popxrefime-
poM, pacopeAeaseTca B POAONOCHOM CAOC N0 3aKOHY SKBHIOTEH-
nHajded HAH NMOBepXHOCTEN papnoro manopa.

H. E. “Kykosckufl' noMumo puposa anipepernHasbHHX ypaBHe-

HHH H ypaBHEHHA HEPAIPHBHOCTH ANN ABMKCHHA TPYHTOBHX BOM

B NECKax BHEPBHE peuwna JaaaMy oppeiescHns NPUTOKA BOAb

K TOpPH30HTaJAbHOM aApene anamerpom d, pacnoaoxeHHod B BOAO-
HOCHOM CJIO€ Ha PacCTOsIHMK p OF nopoynopa. lloayuensoe HM ypas-
HEHHE nyTeM 3aMens d painycoMm £, NpPHBOAHTCA K CAeLylomeMy

pacueTHOMY BHAY:
2uk (M~ hy) (10)

In (l‘:tﬂ ;Ii cly ;;;) '

rie g — yaeJdbHHA AEOHT APENW Npi NPNTOKe ¢ ABYX CTOPOH
Ha 1 noz. x ee JAHHMW, T. €, B ycaopnsix GacceiHa;

H, — ray6nHa norpy:XeHus Apeus B NOAOHOCHEIH TPYHT;
kR — xgospnuuent duabTpaLNN;
hy— BeJHYHHA OCTATOYHOrO HANOPA (NABMCAHHA) HAL UEHTPOM
APEHH ;
p— paccTOfHHEe HeHTpa ApeHs OT BOgOYIOopa;
H — MOIHOCTH BOJAOHOCHOI'O CJAOH;

To — PaAHYC ApPEHHL.

Ypasneuue (10) moaydeno asToOpom, MCXOJn M3 YCAOBHA BEPTH-
KaJabHOR (QUALTPAUHH BOAB B TPYHTE, YTO HECOMHEHHO OrpaHHY4H-
BAET DO3MOMHOCTH €ro NPAKTHYECKOro npumencnus (nanpumep
NOAPYCAOBHE BOA03A6OPH, APEHaX NOJHBHMX YYaCTKOB H T. IL).

[Tpog. JI. C. Jleitbenson? naetr npubammennoe pemedne, BBOAA
NpH 8TOM BEAMYHHY paanyca BaAusHHA R,

Ypapuenne geGurta raajeped no JlefiGensony nmeer caeaywomuil

BHA

q-

=k [H® — R
0~ — = R (1)
In
2ery

npll MeraybokoM sajaeraHMH BoOJOYNopa #au HeOOJAbLLIOH MOUIHO-
P hoAoRocHore caon, T. €. Koraa —f} npeacrapaser cobod He-

el o
LWEymunernh M, I, Teoperuueckne HCCACTOBANHA O ABMMEWHH TMOANO Y-
LU i?. YPuaa Pyeckore gmanko-xumnveckoro o-ea npu C. I, Yuusepcs-
""ﬁ ¥ b Whanseennil ovaes, nun, 1, 1889,
dentenson A0, Hedqrenpomucaosan mexannka, 4. I, 1934.
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0 BeAMuMHY, 3 ypaBHeHHsA (11) Moxer GHTb NOJAYYeHa ym-
i (popmyaa nas pacueTa geGHTa raljepes:

g= "HH’: k), (11a)

In 2__an

fae ofosnaueHus Te ke, 4To H B ypasaenuu (10).

hopmyant JleiiGensona (11) u (11a) ne MoryT GHThH PEKOMEHL0-
BN AR NPAKTHYECKOro HCHOJAbL30BAHHA BCASACTBHE MX omunbGou-
WO CTPYKTYpH. AHAAHM3 HX NOKa3bLBaeT, YTO NPH PACHONOKCHHH
fadepen HAa YPOBHE HEMOHHIKEHHOrO TrOpPH3OHTA TPYHTOBRMX BOJ
{v. ¢. npu hy==0), koraa sapHo He GyJeT NPHTOKA BOAH B rajjepeo,
o popmyaam JlehGensona AeGHT He paBeH HYJIO.

Akan. A. H. Kocrtakos (ctp. 80) pacCMaTpuBaeT NPHTOK BOMA
N apenam npu ray0oKOM 3ajeranvu BojaOymopa, NpHEMMAd, HTO
HOBEPXHOCTH PABHOrO Hanopa MpHOGAHIKAITCA K OKPYIKHOCTAM.

M3 swBeneHHbX akaa. KocrakoBwM ypaBHeHH#i Moxer OuTh no-
Avucna dopMysna ABYXCTOPOHHErO IMNPHTOKA BOALL H K OJAHHOYHOH
Apene.

] 3 Goaee o6mem BHAE C YYeTOM BeJHUHHH HaBHCAHHA A, OHA
MOMET OBITH NMPeACTaBJAEHa B CAENYIOIIEM BHAE:

In T';r-

[ps nocTynneHHd BOABl TOJABKO C OXHOA CTOPOHK

qr=“h(HI‘;€‘kn] 2 “25}
n—
o

rne a= ; - H‘Eﬁ" . Octanpiue 0GO3HAUEHHA NPHBCACHL BHIE.

B. C. Koanos', nojagepras KpHTHKE NpeAuaymuX nccaeaopare-
Aefi, BHBOAHT cBolo GOPMYAY NPHTOKA BOAW K Jpene:
a) 6e3 yuera Be/HYHHB OCTATOYHOIrO Hanopa;

ﬂﬂkﬁl 4
[R2 4 H'] [RE 4 (H 4}
o Sreeth H

) (13)

E 6) ¢ y4eTOM BeJHYHHH OCTATOMHOrO HAnopa:
SN . (13a)
[REHJ IR+ + o7
0 o @ o) (2H — ho) (2H + o)

'?=

| Koaaos B. C., PoapaxyHoxk apenamnux cnopya, 1936.
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B dopmyaax (13) u (13a) coxpansem npexune oGosnHayeHus.
Ha npubanxennsix cnocoGoR PACYETA HECOREPMEHHHX TOPH3OH-
TAABHEIX JPEH CACAYET YHNOMAHYTH METOA, paspaGotanuuit P, P, Uy-
raesuiM’, KOTOPHH 3aKJI0MAETCA B CACAYIONIEM,
[HoToxk TpyHTOBHIX BOJA, APEHHPYEMMX Tpanmeed HAH rOPU3OH-
TAABHON JAPEHOH, 3aJ0KEHHOH BHINC NOAOYNOPHOIO caA0dA, pa3Gu-
BaeTcs Ha aApe zombl (dur. 49). _'
[Mepsaa sona (dur. ABCN) npeacrapaser coGoit Gesnanop-
HHH notok. Cpepxy OHa OrpaHnyeHs ACNpPeccHOHHOR KpPHBOI AB,
a cHu3y auunei NC, ycaoBHO npHuuMaemoll sa sozoynop.
Bropasa sona (pur. NCDEF) npeacrapaser coGolt manopusiil
NOTOK, GHABTPYWIIHACA B TPAHWIEI WAW JApeny noj xeficTBHeM
nanopa (H,). -;
B coorsercTBHH C npH-

AeOWT TPAHIIEH WJAH APeHE
cAaraeTcs mns:

«O0KOBOrO* npHTOKa
(¢ oanoft cropons), onpe-
aeasemoro no  dopmyae
Jlomon

H2 — p? ]
Go=—"g—k (14)

N  Jaonioro® mputoka (c

NOAODHHLE JHA TpaHmex),
YCAOBHO paccMaTpPHBAEMO-
W o Kak HanopHul NOTOK,

onpeaeasemoro no dop-
Pur. 49. Czxema npHToKa BOIH K rOPH3OHTAAbL- Myae:
nofi apene no ‘Iyraesy

qo=Hy-q.-k, (15)

rae ¢, — ,NPHBENEHHH A pacxo4 HANOPHOrO NOTOKA.
Torna o6muii geGuT TpaHmwen HAR APCHL PABCH:
a) MpH NMPHTOKE C OAHOH CTOPOHE!

H}—H} |
9o=9st+9o=|—3— + Hug. | k; (16)
2) npH NPHTOKE C ABYX CTOPOH:
R
9= —‘1—3 3 2Hu¢i'-]*+ (16a)

Bee peanuuns, exoasuie B opmyan (16) u (16a), scHu u3
e, A9 (ha MeKAOMeRNeM ¢,) U NOJyUCHHe HX MPH NPOEKTHPOBAKHM
HE NPeACTANARET BATPYAHEHHI,

L !TI en P, "plmm FPYRTOBOH BOAW K TPAHIICAM H FOPHIOHTAABHWM
Hlﬂlﬁo&li. MAADKEHNMM BMe sBofoHenponnpnaemoro caos (Mssectus HHUWAT
N 22, 190N),
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Jlas HaxoxleHua BeaHYH-
W g, P. P. Uyraesum no-
CTPOEHBE cOelnHaJAbHLIEe rpa-
(pukn (pur. 50, a u 6), BHpa-
wawmpe  GYHKIHOHAABHYIO
MIBHCHMOCTD:

q, __'f fﬁr E‘;:
rae
S

S
by B e,

rae L — pagnyc  Banaunsg
Apenwt (R), a ¢— noaosHuHa
HWIHPpHHE ApeHaXHOl TpaH-
len, Korpa p >3 (118 aTHX
SHAYEHHA HA [PHBEJEHHEIX
rpamkax KpHBHE OTCYTCT-
NywT), BEJHYHHA ,TMPHBERCH-
HOro* pacxoaa HamoOPHOTO
NoToKka moxer GuiTh onpe-
Aeaena no gopmy.e:

9
= i w I?
L L)

3nauenue ¢, onpeneaser-

¢ no rpaduxy (dur. 51).
Beawunna o, pasna:

T
Xy = 1
.T+—'3- '

pre

p ] 72 03 0d i

@Pur. 50. 'paduxn 199 HaxoXAEHHA BEiH=
YHHH q,
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pHBEIE JACNpPEeCCHH NMOHHKEHHOro YPOBHA B peayabtare nefcr-

BHA JApeHb MOryT OHTB NOCTPOEHH IO ypaBHEHHIO:

r=Y £ (H;— H)+ B, (18)

rje h — BO3BHIIEHHE KPHBOM JeNpPecCHH HAJ AHOM JApPEHAXKHOA
TPaHIIEH Ha PacCTOAHHH X, _
[Moansosanne merogom P. P. Yyraepa noscuum na npumepe.

El

—— Mpumep. Mauo:

(] [1iE] :{;ﬁ g &N 6.5 gﬂ Hye=200 u; T=5,0

KpuBan ol Hyw= 020 %; Hy==H; — Hymm |
e oflc%y] 19 =180 ; R=L=50x;
k=5 scymiu;, c=1050 .
A 08 Haxoanu:
L 50
Tak xax >3, 1o 3Haue- |
m'ﬂ. laemmﬁm&m? 10,6 nne g, HD}I{ETFﬁHTh Hafigeno no
1 g, +f lotg] gopuyae (17). lpeapapureasno
099 r 05 onpeaeanm;
\ e
0.98 ERESHL G o L D —.%— c
| ag i H ;
lg}" \ i 1 3 ——"'U.‘Q'T-
B | P 54 —40,5
no rpadmx ur. 51
o 3 W ] IIEI]PI;H?I: J: # ]
q,=0,218
0,95 ! " ;
6 @5 G0 a5 o 0% 0% 9,
G E =09+
“Dur. 51. I'paduk naq HaxomAEHHA BeAHYHHH :_r; 2 0,218

(10—3).0218 -1 = 0,086,
Yaeawnnlit nebut ¢ oanoll cropoun gpenst ma 1 moz. M panen:

Hi— H3 ]k [:-*ua—n,ﬂu!
e

fo==) —a7— -+ Hu, 2.50 +1,E-D,ﬂﬂﬁ]-5,ﬂ=
=0,972 »%/cymxu.

i
i _.'_-',I"Ipllu.quume (hopmyan BriBeneHw W3 ycaoBuil Gaccefdina rpys-
- TURMX BhOA € YyMeTOM BJAHAHHA HA AeOHT JApeHs OCTATOYHOrO Ha-
~ HOpA; T, 8 MOryT OMTh HCIOAL30BAHH W NPH pacyeTe 3aTONJAEHHBIX

AR pekalovennen metona P. P. Yyraesa).

plBRAeInMe (hopmyas (3a HekaouenneMm gopmyas Kocrakosa)
: IOT DAMeime rayGuas 3azeranuws Bojoynopa (cayuail Ko-
BHBOFS or0 aaaeranmm). ®opmyaa axan. Kocrsikopa, BhBeleHHAas
N YOAORUA Bockoneuno rayGokoro saieraus BOAOYNOpa, HE YuH-

B o R



MUNET pANAHHA ocTaToyHOro Hamopa. OO6pasoBadie OCTATOMHOIO
~ Opa wap ApeHaMH AaA UpeAJaraeMeiX BRI KOHCTPYKTHBHBIX
Tunos  apenaxed (¢ ¢uapTpyomed ob6cHNKOR) mpH COGMOICHAH
yeaonnit, ykasanaux Huxe (cm. crp. 101), Maao BepoOATHO.

Bee npupexeHsEne BHme pPelleHHs ONpeieeHHs NPHTOKA BOAM
K HeCOBePIIEeHHBM JADEHAM fABJAAKTCH NPHOJHXKEHHBIMH.

PaccMoTpuM Takmke HOBHE, pPaspaGoTaHHHE B NOCAEAHHE O
MAPOMEXAHHYECKHE METOAH pacueTa HecOBePmEHHHX Japen (pa-
Gorw B. M. Apasusa, B. B. Benepuukosa u C. . Asepeunona).

Pemenus B. M. Apaswna'® ocuorann Ha pabotax akan. H. H. [Tag-
AORCKOro H HMEwT B BHAY palboTy JIpeH B YCJAOBHAX FPYHTOBOro
fnccefina.

B. M. ApasaH npu pemeHHH NOCTAaBJIEHHOH 3afauyH HE YUHTHI-
Wi/l BEICOTH BHIKJHHHBAHHA FPYHTOBHIX BOJA (paspuBa ypoBHeR-—Ttak
HuanpaeMoro ,nNpHXka“) y JApeHs; nociemnssa ke npu pabore
(MINHOYHEIX ApeH (B OCOOEHHOCTH B TOJOBHOM JpPEHAME) MOKeT
HMETEL BechMa CYmMeECTBCHHOE 3HauYeHHe.

B. B. BeneprnkoB? naa pemeHHs 3ajad 1m0 NPHTOKY BOAL
K OCYWIHTEJAbHBIM KadaBpaM M JpeHaM NpH O4eHb rAy0OKOM 3ajaera-
HHH BOAOYONOPa TNPHEMEHHJA CBOA MeTol (BHIOHAMEHEHHE MeTOMA
Kupxroddga), koTOpuHl JaeT BOSMOXKHOCTE ONPEAGAHTH BEJAHUYHHY
yuacTka BHIXOJA (NpbiXKa).

C. ®. AsepbaHoB ®, Hemoab3ys ykasauuuit meton Beaepunxona—
Knpxrodda, BHBOAHT ypaBHEeHHE KPHBOH AenpeccHu npu pabore
IOVIOBHOH ,BHCAYER® ApPEHH B yCJOBHAX (accedHa:

y=-2 [|n2+|n(1+% +%-1n (1+f;~)]. (19)

FAe V—npeBHmMeHAe TOYKH KPHBOH JIEmpeccHH HAA JHOM JApPeHH;
X — paccToAHHE OT JIPeHb A0 paccMaTpPHBAEMOMN TOMKM;
() — pacxoa ApPeHH C ABYX CTOPOH HA 1 HO2, M CC MAMHI,
Ypaprenue (19) BuiBeleHo ¢ yYeTOM BEJAHUHHN YYACTKA Bhi-
x01a f,. Beawunna ywacTka BHXOZAa onpejeasercs no (opmyae:

hy=0,221 -2~ (20)
Lcan yyecTs pacxoj JAHWBL ¢ OAHOH CTOPOHL, TO:
hy=0,441 < (20a)

fjie Q' —pacxon € ORHOH CTOPOHHL

| Apasnu B. H., [Mpurtok rpyaToBux poa & sogocGopam, Wanectwa HHWUD

M 18, 1936.
*Bepepuncos B. B, Teopus duabrpanun n ee npeEMeHeHHe B o6aactH

MppMrausy n apenaxa, 1939.

"Apepoanos C, P, [loaronsaenne npu KpynuoM reApoTeXHHIECKOM CTPOH-
teancToe u Gopuba ¢ ero nocaeacTouamM, Anccepr. pabora 1937 —1938 rr, Moc-
HOBCKIE rUAPOMEIHOPATHEHBIH HHCTHTYT.

91



',|i

dbopmyaa (19) aas -"g-::-m MOKET OHTh ynpomena:
¥=0,733- -2-1g 5,436 . @1)
[To dopmyae (19) n (21), 3mas H3 HETHpEx nepeMeHHHX TPH
(v, X ¥ k), MOXHO MeTOAOM moAGOpa OnpeaeanTh AeCHT ApeHn Q.
[ToapsoBaune sTHMH dOpMyJaMH MOACHHM HA npumepe.

Mpumep. Tpebyerca onpeaeanth geGur ApeMd kg 1 noz. v ee AAHHE NpH
MPHTOKE C ABYX CTOPOH, ecan napo: x = 100; ye=3,10; k = 23,50 u/cymxu.

danaemcs %ni.?ﬂ;
L 0,54 m2=069 In (1 +-§) =4,08; [55 In (1 +£;>]=-I,ﬂ43:
[In2+ln (1 + 35,) +i£- in (1 +f;)]—u.ua+ 1,08 4 1,048 =5,82.

Torpa no ypasaenno (1Y)
vyv=42,14 =3,10

Q==1,70-23,50=17,00 u®/cymxu == 0,20 1/ cex.
k 100.23,5
Tak xax :%,— =170 = 138 > 10,

T0 B BAHHOM CAYYAEC BOSMOWHO MONB3OBAHHE YHpPOuLeHmuM ypasncinen (21).
Ipu nepecuere no ypanHenwwo (21) noayvaes:

-€—=1,m; lg 5,436 -’{}E = 810,7;
ye=0,733.1,7-319,7==23,10
Q==17,00 u%cymnu.

lMpuBeaennsie (GoOpMyas BHBEAEHH, HCXOAN M3 YCAOBHH paGoTH
OAHHOYHONH apeHe B GaccefiHe rpyHTOBHX BOI,
[TosToMy aas pacueTa roJOBHBIX ApeHamell, T. e. HeCOBEpmEH-
'- HHX ONHHOYHBIX JpeH, paboTalomuX B YCAOBMSX TIpyHTOBOrO no-
TOKA, YKa3aHHLIE YPABHEHHA HE BHOJAHE NPHIOAHMN,
[lepeas monwiTka pellenus 3Tof 3ajgaun Guaa caesana Xondowm
n Tpedduom !, koTophle, NOABL3YACE METOAOM KOH(POPMHEX OTO-
OGpaiennfi, MOAYYHJAH HACTOABKO CJAOMKHEEC YypaBHEHHS KDPHBOH
JieNpeccHH TpYHTOBHX BOA, YTO MNOJAL3OBAHHE MMH NpH pacuerax
1OYMTH HEBO3MOXKHO.
Oanako noayyensas uMu GOpMyaa AAs ONpeiejeHns BeJTHURHbI
~ PICXoAa 10TOKA, nepexsaTHBaeMoro roaopuoft  apedoii, BecbMma
-:__ ':

Q=Q:r, (22)

A8 [y - noauui pacxoa rpyHTOBOrO NMOTOKA RO paGoTH ApeHaka;
- A nonmmenuwii ypopenb rpynaTOBHX BOA Y APeHH; |
M MOIMOCTH TPYHTOBOTO IIOTOKA;

Qe PECXOA Apei.

nor P Moaplw Tiettte, Grndwasserstromung in einem abfallenden Gelinde
i mt l.m“g.’.u“[ ELHH “H”. I].. 1I'l
"
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- hopmyaa (22) He yuMTBIBAeT YyuacTKa Buixoja. [loabsosamne

apMydof (22) ocnoxkuAeTcd TeM, YTO onpelejeHHe BeJHYHHB Q,

pefyer nposeieHHs JAOBOJABHO MOAPOGHHX H JAOPOrHX H3BICKA-

© Jeapckux paboT, KOTOpHE B CAy4Yae CAOMKHBIX TFHAPOreoJorHuyecKkHx
ymmmﬂ MOryT H HE J4Tbh AOCTATOYHO HALCHHEIX JAHHWX AOAA
pacueTa.

PacuyeT npHTOKA BOAB K ApPeHaM MOXeET OHTE NPOH3BEAEH H MO
ﬂ”[[”]jl_HHE!MH'IEEEHH CeTKaM JBHXCHHA, I[-DET]}[]EHHHH I'[JE{[]H-
WeCKUM MeTOaOM. DTOT MeTtod, npexnoxenusifi npod.E. A. Samapu-
MM ', B HACTOMAILEE BpeMs IIHPOKO NPHMEHAETCA MNPH H3YUEHHH
yapakrepa GUILTPALHH 4Yepes 3seMAAHEE MNJAOTHHH H onpegeJe-
WK pasmepa ¢QHABTPAIUHOHHWX DPACXOJO0B.

B nocnegnee BpeMA AeMal0TCH MONBITKH NMPHMEHHTDL BTOT METON
M Aas pacdeTa TNPHTOKA BOAB K JpeHaM. IJKCHePHMEHTANLHLIE
MECAEAOBAHHHA, NPOH3BEeHHBE aBTOPOM HacToAmeHl raapu » 1939 r.
W Hucratyre DBoareo, nokasaaH, uYTo TOUYHOCTH rpadHYecKOro
METOMNA pacyeTa OJNHHOYHBIX JIpEH IO CEeTKaM ABHMKEHHA NPH HABECT-
HOM HABLIKE HCMOJAHUTENS ABAAETCA BNOJHE NPHEMAEMOH JAfA Npak-
THueckux neded. OnucanMe oOWHX MNpaBHJA NOCTPOGHMA CETOK
ABWKEeHHs N0BOAbHO moapob6HO H3aokeHo B paborax E. A, 3ama-
puna (cM, nuTHpoBaHHH# Beime Tpya) H H. K. Tapunckoro *,

B3 mpaxktuke pacyera Ae6HTA ONHHOYHLIX TOPH3OH TAABLHLIX JApPeH
MAlLAH NpUMEHeHHe TrJaBHMM oOpasom dopuyasl Jlwomon-Tuma u
Kocrakoea.

[lposesennnie B Hacturyte Boareo skcnepuMeHTanbLupe paGoThl
(O3BOJHAH ABTOPY HACTOSIIEH TJaBH MPOH3BECTH NPOBEpKYy HA
ONHTHOM MATEepHaJe CYUeCTBYIHX GOpPMYya pPacderTd ropulonTaib-
MIX JpPEeH H BHIACHHTE 3(pdekTHBHOCTE pabOTH TIOJOBHLX ApeH
I JABHCHMOCTH OT BHICOTH 33J0XEHHA HX HAA BOAOYINOPOM.

[lporepke GrAH NOABEPrHYTH:

1) Aaa ycaoepuit Oaccehna—dopmyan: Jlonwon-Tuma (2),
akon. Kocrakosa (12), npod. JleiiGensona (11) n (11a), mou. Koa-
aopa (13) u (13a), unxk. AsepbsisoBa (19) n merop aou. “yraepa.

2) Ilass ycaoeu#t mnotoka— dopmyan: Hiomon-Tuma (1),
axan. Kocrakosa (12a), Xond-Tpeddua (22) m meron nou. Hy-
raesa.

[Moayuennsie pesyabTarhl cBejeHsl B taba, 3 nan ycaosuit Gac-
¢efina 1 B Taba. 4 aaA ycJAOBHH NOTOKA W maoOpaennl HA Trpa-
(pUkax B BHAE KPHBHIX neGHTa APEH B 3aBHCHMOCTH OT HX MOJO-
EHNH Hald BOAOYNOPOM H BEJHYHHBI HABHCAHWH.

Ha dur. 52 uzobpaxeHs KpHBwWe JAe6HTOB He3aTONJEHHBIX
OAMHOYHBIX ApeH Aada ycaosw# Oacceiinma, a Ha d¢mr. 53—iaa ycJo-
nuit noTtoka,

Ha ¢ur. 54 nzobpakensl KpHBHE Ae6HTOB OJHHOUHLX JApeH
Il 3ABHCHMOCTH OT BeJHUYHHL HaBMCaus (OCTATOYHOrO Hanopa) Aad
yeaopnit Gaccefina, a Ha ¢ur. 95— AAA yCAOBHH NOTOKA.

l Jamapun E. A., MngpoagnHaMHueckHe cerkEd aeuxenyd, Hayuusle zanuc-
kn MHMHRB, 1937.
P Pnpuncrnit H. K., 'padpuueckoe nocrpoetre rugpoiHHAMHYSCKHX CETOK
AAN caydas uabTpaunl B ONHOPOAHEIX rpynrax, 1939.
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ift 6acceiina nanGoaee
NH K ¢amﬂecua HabJa01exH-
pIsOTCA JeGHTH, NOJACYHTaH-
B0 dopuyaam Jlionou-Tama,
u Koctakosa.
T N0 nepBeM ABYM dop-
| AaeT OOLYMHO 3aHHKEHHe, a
=er no gopmyse Kocraxosa —
ITOpOe 3apnimenHe aeGHTOB.
Sopuyas Ilonon-Tama u Yyra-
B YCAOBHAX NMOTOKA NAOT 3aHH-
HE BeJHUHHH NeGHTOB JpeH.
Aebuta aped no Xondy-
_ npH OAH3KOM 3ajMeraHnH
mopa naeT BEAHYHHH, OJH3KHe
AR THYECKH HAGI10 1€ HHBIM. Ipu
BESCHHH e paccTOAHHA JpeHsl
BOA0YNMOopa STH BEAHYMHB MPH-
CA K JgeOurTaM, NMOACUYHTAH-
0 Koctakopy. [eGutu apew,
MHTanEne no KoctawoBy, jgawoT
BY, KaKk H aaf cayvas OGaccedi-
BEKOTOpOE 3aBbllleHHe xebHTa.
BEANYEHHEM HaBHCaHHA STO pac-
BHHE HeCKOJBKO CraaxKHBaeTcH,
ORTE, moacuHTanEpe no Kocra-
.' cOAnkaioTCH C daKTHUECKH
1eHHBIMH.
26HTH, nojacuHTanEHe mo Qop-
@M JlefiGensona, ponpexu obmed
BHOMEDHOCTH yMeHbIIeHHd jefnTa
BAICHHEM JIDEHBl OT BO-
BWopa oOHApYKHBAKT qniM
HYEHHE, HTO, KAK gp
. OTMEYanoCh BHIIIE,
@33HO C HenpaBHALHOM
poit camux dop-
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Qur. 32. Kpuewe zefmra mesaton-
NeHNEX OIHHOYHWX ApeH B 3aBH-
CHMOCTH OT MX MOA0OKEHHS HAZ BO-
Aoynopos aaa vcaoenfl Gacceiima

—--— (g gopstyne Qronvou-Tuma

Kgcmawola
Yyeaeba

X
Pavmuvecxy wﬁmj HHHE

~ Jlam ueneit npoekTHpO- 30

EMA JIPEHAKHHX COOpY-
A HeKOTOpOE 3aBH-

gmme ne6uTa ApeH BOJ-

..l‘.nujrcmuﬂ, TaK Kak

‘3anac ,npousoctH* 'O

HOCTPOEHHH  KpH-

NOHHKEHHOI'O ypoBHa 0
TOBHX BO/ H NPH On-
BJeHHH HeoGXO0aHMOro
_ aped. [lostomy

vaa Kocrakosa #aB-

. 'hl COOpYMENHA

0008

0,118

@ur. 53. Kpussie gebura He3aTONACHHLIX OIH-
HOUHBX APEH B 3aBHCHMOCTH OT MX NOAOKEHHA
Hal BOAOYNOPOM AAA YCAOBHH MOTOKA

0263 0463
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HETCH H B TOM, 4TO pajHyC BJAHA-
W R sxoaut B Hee B JorapHdgMu-
UBCKOM BHAE, UTO NPH COBPEMEHHBIX
(AeCHLMa HETOUYHHIX) METOZax ero
olpejesenns NPHBOAHT K MEHBIIHM
OmbKaM npH NpaKTHYECKMX pac-
yerax pebunra apen. Popmyana Xond-
Tpedpdua Takxe naer AOCTATOUHO
AOpoIIHe pesyasTaTh, HO BXOAHAINAN
I Nee BeJguYHHA NOJAHOrO pacxoja
Ne ncerga Jerko Moxert OHITH Onpe-
Neaena.

Jlas  npakTHYeCKHX ueaed mnpu
flojcuere gebHTa ApeH BO3IMOXKHO
HPHMEHATE:

i) NpH pacyeTe OJHHOYHHX HECO-
NepIIeHABIX TOPH3OHTAABHLIX JApeH
N ycaoeuax Gacceilna (HanpHMep npH
HPOCKTHPOBAHHHM KOJABUEROro jpe-
Mia) ¢opmyay akan. A. H. Kocra-
Kona (12)

(i) npH pacyeTe OJHHOYHEIX JpeH
il Tex e YCJAOBHAX, HO NpPH pac-
HOJAOMEHHH X BOJH3H BoXOeMa (Ha-
Hpumep GeperoBOH JpeHAN) METOX
Hyraesa;

B) NpH pacueTe OAHHOYHBIX HECO-
WEPUIEHHBX TOPH3OHTAJABHEIX JpeH
Il YCJAOBHAX MOTOKAa (HanpHMep npH
HPOCKTHPOBAHHH TOJOBHOTO ApeHa-
pa) dopmyaw axan. A. H. Kocrs-
wona (12a) v Xond-Tpeddua (22).

Ilpn nocTpoennn penpeccHOHHBIX
KPHBLX NPpH NDHMEHEHHH KOJAbLEBOrO
AN GeperoBoro JgpeHama caAciyeT
HOALsoBaThCA ypasueHueM (18). [lpu
PUcueTe MOHHMKEUHA YPOBHA TPYHTO-
WX BOJ Ha 3amuulaeMoll TeppHTO-
PN noxa  neficTsHeM  ,BHCHYEro®
'OAOBHOrO JpeHama caAeayer nodb-
joniarecd  ypaenendamu (19) u (21),
NIO/N B HHX BMECTO pacxo/a apeHs @
ey Q, — Q (Q, — noanwi pac-

£
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Pur. 55. Kpussie 1e0uTa OAMHOYHWX ADEH B 33BACHMOCTH OT BEJHYHHS HaBHCAHHS NPH PIsAHYHOM NOJCKCHHM

HX Hajg BOAZOYOOpPOM AAA veaopnil noroxa
f-=no gopuyse Liomod-Tuxa, 2 -no popuyae Kocraxoba; 3—no dopuyae Uyraesa; #—no dopuyae Xood-Tpeddua: S—daxtEicckn sabaoaeHnbie,

T3 115 PAKTHYECKHX meaeit 6oJee npHeMaeMo, Hexean dopmy-
Jlwmon-Tuma uYyraera, naomue saHHXeHHLE 3HAYEHH: AebuTa.
wmyutecteo opmyas KocrAaxkosa nepejl NOCAENHHMH 3aKN0-

JdipdexTupnocTs paboTH HECOBEPIIEHHHX TOJOBHHX JPeH Ompe-

AUANETCH KOJAHMECTBOM MNEpPEeXBATHIBAEMLIX HMH

FPYHTOBBRIX BOJ,
a9



KOTOPHIMH ONpejefsercs noJoMKeHne WX YpPOoBHA Ha 3amumacMmofl
trepputopun. Teopernueckoe peumienne aaunoro Bonpoca Oni1o
nano toabko Xondom u Tpedduem, E

Brnepsple ONLITE 110 BHIACHEHHIO NEPEXBATHBAOME CNOCOGHOCTH
BHCAYHX TOJMOBHHX JApeH Owad npoaeaaus noxoinwim B. M. Mo-
pO30BHIM B MHCTHTYTE MEAHOPAUMH M I'MAPOTEXHHKH, 1

IMoayuennsie gaHHbie cBeaeHu B Talba, 5, i
' Tadauya 51

Monowe nue 1peds wan sogo-  |Ha vomo :
ynopom B poanx H yunope 0,1 10,21H U-EIHIQ-‘EH 0,52H %
OTHOCHTENbNOE KOAHYMECTREO ROAM,
nepexpareipacMoll apenoil (8 %o or 2
BEECD “HOTOKR) . . i e o 95,7 | 97,6 | 92,7 | 80,7 | 69,5 | 56,97

B ra6a. 6 npuBoauM AaHHBE O NEPEXRATHBAIOMEN CTOCOGHOCTH
FOJOBHBIX JAPEH 1O ONHTAM H TEOPETHUECKHM nojcuetaM (mo dop-
myae Xond-Tpedoua), sunoasesunm n Hucruryre Boareo. |

Tatauga 6

Moaowkenne ApeHH Ha sojpo- |
HAA BOAOYNOPOM B QXX ynope 0,14H 0,32H 0,58H
i (0,01 H)

I o onwmram wucturyra Boarco

lleGat apew 8 % ot noa-
HOrO pacxopa NmoToka . . 100,0 01,7 83,1 51.7

1. Mo dopuynre Xond-Tpedipii
Hebutel aped 8 % or noa-
HOFO pacxoja nmoToka . . 99,3 88,3 72,1 43,8

™

No Paxmuyeckum danHsix 0nsimod

qih u-ma Bodzeo g [IpuBosHM cCpaBHK-
===== 110 ghapmyne Xonp-Toegipua f- TeAbHMA rpaduk  jme-

109 _h,_ﬂ;‘:’mﬁmﬁﬂ”ﬂf m Gura rOJOBHBIX JApeH
e i B 3aBHCHMOCTH OT HX |

~. = ] NOJOIKeHHA HAJL BOJO-.

N h‘*--.::_ﬁ — < ymopom, COCTaBJCHHLIf

Tasl L | no Taba. 5 u 6 (dur. 56).

“-.:‘*"-."‘HM 1 Tpagux  noxasuBaer,

—pe— UTO ONHBITHHE JaHHLE

il B i e HHCTHTYTOB  MeJHOpa-

I “e| IHMH H TIHIPOTEXHHKH |

am (B 030 040 o560  Qm

1 3aMMCTBOBANA HAMM H3 |
max M :
# Yaemax om paGors npod. A. Jl. Bpyna-
War, B0 Cpanunroasnul rpadux nefura rosopanx  crosa ,Ocymenne npoMbim-
APRIE B BARNENMOCTN OF NX NOAOKEHHR HAX BOAO- JEHHWX NAOMAA0K H aspos-
yilopos APOMOB, 1936 r.
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cruTyTa Boareo aoBoasno 6JH3KH, 8 TEOPETHYECKHE NOACHETH
popmyse Xond-Tpeddua nawor OTKAOHEHHS B CTOPOHY CHH-
Wi spexrreroctn apen. Tabauum n rpadukd Moryt obier-
Il NpeiBAPHTENBHYIO HAMETKY TOJOBHOTO JAPEHAXKA M BHOOD
yOHHL €ro 3a70XKeHus.

HenoTophie yHasanua K onpefencHHlo BeAHYHHB HABHCAHHA B SATONNCHNLIX
Ipenax

lnsienne HaBHCAHHA BOAL Hajl npeHamu (,0CTaTouHMA Hanop“
ubycaopansaerca JAHG0 HEAOCTATOUHOR NPONyCKHOM CHOCOOHOCTLIO
Jpei an6o nAOXOH NPOHHIAEMOCTHIO €€ CTEHOK.

OCTaToyHb#i HAMOP MOMXeT OHWTh MOAHOCTBIO YHHUTOMEH 1PN
hubope HEOGXOMHMBIX IHAMETPOB ApeH ¥ NpH GOALIONR mponycKno
¢ioco6HOCTH HX HOBepxHOCTEll.

B raape X1 paccMaTtpupaloTcs CcnocoGs onpenenenus BOAONPOINY CK-
HOfl ciocoOHOCTH H MOAGOP HEOGXOAHMOIO AHAMETPA APEHN,

I} macrosmem pasjaene paccMaTpHBaeTCA JAHILL ONpeACACHHEe
lponycikHof (BOJO3aXBAaTHOM) ClNOCOGHOCTH MOBEPXHOCTH npeun,

B paccMOTpeHHHX BHIIE KOHCTPYKTHBHHX THHAX TOPHIONTAALIIX
Apenaxed npd npHMeHedHH GuUABTPYIOWER OGCHUKH W OOALIINX
Avamerpax apen, obecnevyuBalOMHX Kak ‘3axXBaT BOAK W3 rpynTa,
1Ak W oTBoJ €€ B BOAONPHEMHHKH, OCTATOYHBIE Hamop oOGMUNO OT-
CYTCTBYET H ApeHH pafoTaloT KaK He3aTOIJEHHHE.

Jlas npoBepKH BOA03aXBATHON CIOCOGHOCTH APEH CACAYET NPOMI-
HOAHTE NprOAHMKEHHBE MOBCPOYHLIE PACYETHI.

Huike npuBoxMTCE NpHMEp NOBEpOMHOro pacdeTa BOAOIAXHATHON
tnocodbHocTH apeHsl. HMasecTHOo, uTO CROPOCTH Teqenusm Crpyfxu
WOALI B FPYHTE NPH MOAXOAE €€ K (uAbTPYomel sacumnke papsna:

Tsp == Fipe,

rne kp=— KoapuuneHT (GHALTPANHH TPYHTA;
/ —ruapasauueckufl rpagHeHT.
CKopocTh Tewenus BOAL B GHALTPYIOMER 3ACKIKE NPHOAHIKEHHO
punna;
'Elgﬁzk.;ﬁ'f,

e, Ry — Ko3pHuueHT GHALTPAUNK GHALTPYIOMER SachnKn;
[—uasi ynpoulenusa pacuera NPHEUMAEM PABHKM €AHHIIE.
(CpaBnuBas pacXoAbl, MOJYUHM:

Wy Vs == WapT:rp
1

¢}¢ — —iiipkfi -

&

[lromasne nop rpyura npuOGAMMKERHO MOKeT GHThb NPUMATA PAB-
MOl ero noposHocTH, Torma Ha 1 m* NOBEpPXHOCTH APeHH Heoo-
AOAHMO HMETb NJ0mAaAL OTBEPCTHH, paBHYIO:

gp = T2 (23)
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rae f— NOpo3HOCThL TPYHTA;
fty— NOPO3HOCTL QPHALTPYIOUIEH 3ACKINKH,
Wwgp — MAOLIAAL OTBEpCTHR Ha 1 A nopepxHOCTH ApeHH B M.
[lpun nepesoge Ha 1 noz. M ApeHn HeoOXoaHMash 0OJa0lWAAb OT-
BEPCTHH papHA:

"-'l'f!ﬂ'-*
Wy = W"L {Efu

[Tonobumm xe obpasom Moker OnTh onpejenena HeoOXoanmas
NAOmAALb OTBEPCTHHA B JIpEHE NPH HAJAWMHH MHOrOCJOHHOH (HIb-
Tpylomel obOcuinkd. B sToM cayuaé BeayTca nocaeloBaTeNbHBEE
pacuerTs, Nepexois OT OJHOro cJAos obCWuKH K apyromy (BxJiovas
CaMmylo ApeHy). -

Mpamep. fJavo: n=040; n=020; A, =2 weymau; kg=20 ufcymxu;
d = ?'J CM.

TpebGyerca onpefcAnTs NIOWANL OTHEPCTHIN Apens wa 1 Moz w ee AAHAW ApR
oxiocnoinol ¢pussTpywomel obculnke.

[To popuyase (24) ameem:

3,14-20.0,40-2 .
mu_ ﬂ'm_m =:|.£‘.ﬂ L

Huea nanHuie o npeieabHOH BOAO3AXBATHON CNOCODHOCTH JAPEHS,
MOYHO ONpPeAeSHTHb, NMOAB3YACH MPHBLACHHNMH BHLIE PACYETHBIMH
dbopMydaMH, BeJAHYHHY HaBHCAHNA BOJAB HAW ApPEHOH.

YKasauuuft MeTOR ONPEAENCHHA BEAHUMHHL OCTATOYHOrO HANopa
ABJAAETCA BECbMa NPHOJMHMKEHHM, HO AN NPAKTHYECKHX ueel npH
OTCYTCTBHH APYrux 6oaee TOYHWX pemennfi pnojue AONYCTHM,

4. Panuycsl BAMAHHA APEHAMHBIX COOPYIKEHMI

QunpeaeneHHe PacUeTHHIX 3HAYEHHH PAJNYCOB BAHAHHA JPCHAMKHBIX
coopyxeHnit npeacrtasaset 60abmue TPYAHOCTH, OHK Onpee s oTcH
HEeNOCPeACTBeHHBIMH HAGAIOACHHAMH NPH ONMTHLIX OTKAYKax B No-
JEBHIX YCAOBHAX H MO TEOPETHYECKHM M sMmnupuueckum Qopmyaaw,
NPEeAJOKEHHEIM pasinuiLIMHE apTopaMi. OnpeseseHne paanycos BJaHsA-
M METO/JOM ONBITHHX OTKayexk GHJA0 paccMoTpeHo Beme (ra. VI,
crp. 48).

M3 npeajomeHHsIX IMNHPHUYECKHAX Gopmy NPAKTHKE HCKYC-
CTREHHOTO TOHHAEHHS YPOBHA TPYHTOBHIX BOJA HauboJabmee pacnpo-
Crpanenne noayuuan gopmyas 3uxapara (25) u H. [1. Kycaknua (26):

R—=3000-SV'%k; (25)
R —=575-S V RH, (26)

PAe M MOIMOCTL BOAOHOCHOTO CAOR B A¢;
S rayOuna noumKeHHs BOAL B KOJOALE B M,

"-HanHuHEIIT GuaLTpalHe B M/CEK.
tﬂpll}'ﬂl 20) nupeaena Ha OCHOBAHHH TEePMAHCKHX NAHHBIX MO
NEHOAREHNMM DONIKEHHIM NpH NOMOIIH MHOTOKOJOAE3HBIX YCTa-

HOBOK,
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Opmyaa (26) namsa 10BOABHO MUPOKOE MPHMEHEHHE B NPAKTHKE
KTHPOBAHHSA NPOMBIUJCHHKX ApeHaxel. Popmyaoit (26) caenyer
ARNONATHCA NPH NpegBapHTEAbHEIX pacdeTax APEHAMHBIX COOpy-
i,

I} paGounx H TeXHHYECKHX MPOEKTAxX BEJAHYHHY PALHYCA BAMIHMA
'['J'Il.‘.n!l.}"i."[‘ YTOUHATE NO AAHHLIM OINBHTHHX OTKa4Yek.

I, ¥Yenosus ABHKEHHS NOA3EMHBIX BOJ B HEOJAHOPOMHBIX FPYHTAX.
llonsatHe o cpeanem xosduuMeHTe DHABTPALKM

llpn paccMOTpeHHH ABHMKEHHS TDYHTOBBIX BOA K ADPEHANNLIM
COOPYIKEHHAM NPEANOAaraaoch, UTO 3TH COOPYKEHHA paGoraT n yc-
ADNNAX OZHOPOAHOrO CTPOEHHA BONOHOCHBIX MJAacToB. OOLUHO npw-
AOANTCA HMETH JAEJA0 C HEOAHOPOAHHIM CTPOEHHEM BOAOHOCHLIX
HARCTOR,

I} OJHOPOAHBEIX MJIACTAX YCAOBHSA BOAONPOHAIAEMOCTH OAMNAKON
AAN Bced paccMaTpPHBAEMOH TOJMIIH; B HEOAHOPOMHBIX OHM MOryT
WAMEHATBCA KaK B BEPTHKAJBHOM, TAK H B FOPH3OHTAALHOM HANPAN-
Aviinnx. TlosToMy BeAHYHHA BOAONPOHHIHAEMOCTH B OTACALHMA -
Cinx naacra Oyjger HeoamHakopof., Xapaxktep H dopma ABMKEHIH
I'PYNTOBHX BOM B HEOAHOPDOAHBIX mMJAacTax OYAYT OTJARMHE OT JANKH-
WEeHNA B OJHOPOJHBIX NJaacTax.

YpasHeHus JIBHMXKEHHS TPYHTOBHX BOJ, BEIBEACHHLIC AN OANO-
POAHBX NAaCTOB, HE MOrYT OTBEYaTh ABHMKEHHIO IPYHTONWX BOJ
i HEOMHOPOAHBIX MJAACTAX, TAK KAK KO3(QHIHEHT BOAONPOBOANMOCTH,
UXOAAmHA B 5TH YpaBHEHHdA, B 3TOM CJAYYae CTAHOBHTCH NEPEMENHoil
WEAHYHEOH,

HexoTophie nONMBITKH TEOpPeTHYECKOro OCBEmeHus yeaonufl asu-
MENHHA TPDYHRTOBHIX BOJA B HEOAHOPOAHHIX MJAACTax BCTPEUAIOTCH emie
y Jliorepa u Illyasue, a raxxe B nocaenuedr paGore Jaxaepa u ap.,
HO obwed, croxHBUIEHCA TEODHH ABHIKEHHS TPYHTORMX BOJA B HEO-
HOPOMHEIX NJAACTax, OTBeYalomeH npaKkTHUYECKHM Jafauam, Mu 1o
nocaeanero speMesd ue umend. Jlnws I'. H, Kamenckuf !, Gasupyscek
il BLIBEIEHHOM HM 3HAUEHHH CPeAHEro KOIQMUHENTA (PUALTPAIHH
NAacTa, naeT ypaBHEHHA NBHMEHHA TPYHTOBHX BOJA AAf PASAHUHBLIX
CAyuaeB 3ajgeraddd H YepenoBaHHA BOJAOHOCHLIX NAACTORN,

Caenyer OTMETHTBb, YTO NMOHATHE O CPE/AHEM Hnaq«:]muuenre puab-
TPalHH BOMNOHOCHOTD mJjacTa Own/io BBegeHo e¢me Tumom, Bnepsbie
NPHMCHHBIIMM JIZIl HCCAEA0BAaHHA BOLOHOCHOCTH MAACTA OTKAMKH.
Heanunaa BOLONPOBOAHMOCTH MOXET OHThL OlpeieseHa nyTem oT-
KiYKH HE TOABKO JAA OJHOPOJAHBIX, HO H JAS HEOJHOPOIZHBIX IJja-
€rTos, o npeacrapaaer coboH cpeanuft wKosduuHenT (PHABTPALHH
iaacra. Tak Kak cpenuuit xoahHUMEHT (PHALTPAUNH 3aMeHAET COGO
KO3(puiHeHT BOAONPOBOZHMOCTH BCero komnaexca, to [. H. Ka-
MEHCKHHA mnpegjaraet BOCMOAB30BATBCH HM JAJAA KOJHYECTBEHHOrO
NWPAMEHHA BOAONPOBOAHMOCTH B YPaBHEHHAX JABHKEHHA I'DYHTOBHIX
nol B HEONHOPOAHBIX NAAaCTax.

'Kamencrnii L H. »n ap, [leumxenue nomseMusx BOg B HCOMHOPOTHBIX
naacrax, 1935.
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[peanonaran, 4t0 BOAOHOCHHMA NAACT COCTOHT H3 M CJAOEB

'PYHTa, KOS(PHUHEHTH QHALTPAUMHE KOTOPHX HMEIOT BeAHYHHN k,, k.,
Rase .y R, @ MOIIHOCTH COOTBETCTBEHHO h,, Ry, N, .., N, . H. Ka-
MEHCKHH BHBOAKT dopmyay 415 onpenenenns cpeanero kosduuuenta

GHABTPALMH:
RS z kn "l'ln

-5

[Ipumenns snavennsa cpeamero kosduumenta Gpuantpauun B dop-
MYJAax ABHMEHHA TPYHTOBEIX BOA K APEHAM, BEIBEJEHHBIM A48 OAHO-
POAHBIX 'DYHTOB, MPAKTHYECKH MOXKHO TAKME pemarh 331dYH A9
HEOJHOPOAHKX MAACTOB.

[MopoGuoe pewenue AONYCTHMO JAMMIL B CAy4ide, KOTrAA CGENIE
UHEHTH (QHABTPAUMH OTASABHLIX CAOCE HE OTAHYAKTCH PE3KO APYT
ot apyra. [1pu 6oabmof pasnHme BeaAnynH K oTAeJbHEe C10H C MaaLM
KOS(HUHCHTOM (QHALTPANUH NPHHHMAIOT HHYTOMKHOE Y4ACTHE B NPO- |
NyCKHOA CNOCOGHOCTH NMOA3EMHOr0 NOTOKA, 4 NOTOMY NPAaKTHYECKH
MOTYT GHITH YCAOBHO NMPHHATH 3a BOJAOYHOP,

. (27)

FJIABA XI

FMAPABJIHYECKHI PACYET M NPUMEPH! PACYETA
TOPH3OHTAJILHBLIX JIPEH

I'mapasanuecknil pacuer

l'uapaBanyeckuii pacuer BOAOOTBOMMILEN YaCTH TOPH3OHTAABHEX
TpyO HAH JOTKOB CCCTOHT H3 ONpEAeJeHus Pa3MepoB NONepPevyHoro
CeyeHHH H MPOBEPKH NPEAeqbHBIX MAKCHMAALHBIX H MHUHMMAJBHLIX
CKOpPOCTEeH TeueHHH BOALL.

[Tpn noaGope HeoOXOAHMBIX PA3MEPOB APEH H NPOBEPKE MaKCH-
MAaJALHHEX CKOpPOCTEH TeYyeHHA BOALI B HHX HeOOXO0AHMO MCXOJHTHL H3
MAKCHMAJEHO BO3MOKHOIO 3HAYEHHA OXHAIEMOro aeGHTa apeHamef
npr naubGoJee HeOJATONPHATHOM PeXHME ero paborsl (HanpuMep me-
PHOAB! MAKCHMAALHBIX YPOBHEH FPYHTOBHX BOJ A/ CHCTEMATHUECKHX,
KOALUCBLIX H FOJOBHEX JApPeHaMed HAH e NepHoil HAHBLICHIETD
I‘upuau!]rra BOAK B peKe NpH noanope Aas OGeperoporo ppeHama
¥T. A

[lpu nopepounbix pacuerax Ha MHHHMAALHLE 3HAUEHHA AOTYCKae-
MM CKOpOCTEH OGLIYHO MCXOAAT W3 3HMHEro pexuma paGoTu ape-
HAMH, PN KOTOpOM AeOHTH €ro Takke ABAAIOTCA MHHUMAJILHBIMH.
, CROpoCTs Teuenust Boasl B apeHax (Tpy6ax M JOTKax) onpeje-

Ansren no gopmyae llesn:

v=CVRI. (1)
Han TPYONaTOre Apenaxa npn paGoTe APEH NOJAHBIM CeMEHHEM:

h o b . d
R = P T e E
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ﬂ=c]/—g--f—-§§-VEr=cuVﬁ (2)

' Cy= f— ne= i;- (no Baseny).

1+ﬁ ;

Jlan ynpomenns pacueToB Ha (ur. 57 npHBeeHa HOMOrpaMma
i onpesenesns 3HauesHi C
popmyse Basena.

~ Uiuenus € no Baseny Mo-
fuTH NpeacTaBaeHsl B BHIE:

RS
i
v d

- Jlan xosdunHeHTa mMIEPOXO-
WTocTH T MOryT GLITh NPHHATH
PAeanylonue 3HAYeHHNA:

JLAs TOHYApPHLIX HJAH Kepa-
Milkonnx Tpy6 y=0,19—0,24;
i Getonsux TpyO nan Oero-
Wnposasaux Jorkoe Y =0,19;
JUIN nepeBdHHEIX TPYD HJH JOT-
KOI M3 HECTPOTAHHLIX JOCOK  qyr. 57. Homorpamsma AfR Onpepeacuns

« 0,16, a 3 cTpoOraHux JAOCOK anavennit C no Qopuyae Dasena
§ + 0,20—0,22.

B 'epmanum AnA onpejfeeHHs CKODOCTEH TEYEHHA BOJAN B TOH-

WApHLX ApeHax wacTo noibsylorca dopmyxsod Buunesta:

o =350k 2, (3)

Pae k—kosHUHEHT, BHPAXAOMUA CONPOTHBACHHE B JIPEHANKHLX
rpy6Gax. Beauunna £ 3aBHCHT OT ZHAMETPA JPEH H HpHBE-
neHa B taba. 7;
d — nHaMeTp APEHH B M;
h— yxJioH JpeHul B 2.

*_—"_'F R T ——

Tadauya 7
d cu 4 51 8 10 13 16 18 20
B s o sl 0,71 0,75 0,80 0,83 0,86 0,88 0,20 | 0,91

: Hopefiureft npeHaxHOH NpaKTHKE JydYme BCEro oTsevaet ¢gop-
© Myaa Maumunra, npUMeHAeMan AAA pacuera Apen, riaBHEM 00pasom
~ n Amepuke u otuactH B CCCP.
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Onpenenennsie no stoli opmyae KO3(pHIHEHTH WEPOXOBATOCT
{onwtw aenapramenta semaeneann CILUA) naan ana roadapasix Tpy
cpeanne sxavyenns n=0011. Hopan ¢opmyra Manunnra, Ha3BaHHA
dopuyaoit USDA, umeer caeaywounmit nuu:

2
v = 90-R" V.F M/cex, (

Jrta dopmyaa nposepasach npu anamerpe 1py6 or 10 xo 30 cu
Jas webogpbmHX AHAMETPOB OHA AAET HA 1015 % npeyBeanuesno
3HAYEeHHe CKOPOCTH.

U3 ¢opmyJ, onpeleisionHx CKOPOCTh (v), MOMKHO HAATH 3Haye
HHE YKJIOHA, COOTBETCTBYIOUIEr0 TOH WJAM MHOH CKOpPOCTH. Tak, n

cdopmyau Illesn Gynem HMeThb: ‘

i) 5 o

; 158 _'r"'" X il d C.d (
_-.v -.-.rir- 'I: ——
”__I_;_' BI A [Moacrapaun B sty dopmuyay npe
7 : M R NEABHKE SHAYEHHN U, MOJAYYHM TOT MH
4 Lt & HUMAJABHGLE HAN MAKCHMAAbLHL YKAOH
e KOTOpPHM MOMeT ObThb JAONYuieH AN
. o JAHHOIO JiHAMETpa JApeH.
5T, [Mponycknan cnocoGHOCTb APeH H
J'—-?,;.? 7 JOTKOB ONpepeasiercs ypaBHeHHeM:
r
A Q= ve. (5)
3"'_1" [ .SE}@
AN AV, _;{ [TpuusiTas NpoNvckHas cnocoGHOCTh
A /l ; MONFHA COOTBETCTBOBATD Pa3Mepy OMH-
i o T B paemoro aeGura apenst. [Ipu Hasmaye-
. 3 K T, . HHH NONepevHoro ceyenud ApEeHB Cae-
t AYeT pemuTh BONpPoC O TOM, AOMYCTH-

0 a2 g5 88 L 12
N e Ma JH paboTa JApPeHb NOJHBIM CeueHHeM,

B 55 Ciadbax paceera Ty6- C oauoit CTOPONK, B JPEHAX AO/KEH
qaTWX apen npu pasaugnom nx UHDKYJAHPOBATL BO3AYX H CCUCHHE HE
HAMOANENHH JOMXKHO IEJHKOM 3an0JHATLCA BOJAOH,
a c ApPYrol—uas yneauueHnHs CKOPOCTH
TeUeHHA BOAL BO u3bexanue sacope-
s apen Heo6Gxoaumo, uToOGH 3HAYEHHE TUHAPABJAHYECKOro pajHyca
Ouno  makcimaababiM. B kpyraof tpyGe nanbogbinee 3Ha4YEHHE
FAPDARANYECKOrO paanyca, 4 CAeAOBATEALHO W CKOPOCTH Te4YeHHH
HOAYURIOTCS HE NPH NMOJHOM HANOJAHEHHH TPYOHl, 4 NPH 3aN0JAHCHHH
Mo nucory 0,81 D,
MuakcumMaasnan ke nponyckHas cnocoOHOCTL HMEET MECTO NpPH
ARioAneNn ua nucorty 0,95 D noanofi BucOTH ((dur. H8). |
I'padine, mobpakennnit na drr. 58, nospoaseT pemath 33xauH
PACHBTA APEN BpK pasHOM 3anOJHEHHH HX BOAOH. DTO pemeHHe
CHOANTEN K CARAYIOUIEMY, |
ARARBANCH AMAMETPOM ApeHB, HAXOAHM JJs 33JaHHOr0 YKJOHA
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IYCKIYI0 CIOCOGHOCTL TTPH TTO/HOM 3aN0AHEHHA no GopMyae:

- |
Q=vo="C.C, VA —=0,79C, -d?-I¥ (7)

M0 (popmyae (2) cooTBeTCTBYIOMYIO el CKOPOCTh ©;.

- Juan oxupaeMuwi geGHT APEHH ¢, HAXOAHM COOTHONIEHHE pa-
Aaon g :Q.

o rpadgmky (pur. 58), roccranasauBas nepneHAHKYAAP € ropu-
SUNTHALHOR ero WKadsl, OT TOYKH, COOTBETCTBYWMmEH COOTHOIUE-
Mo ¢ :Q, no nepeceyeHus ¢ KpUBOH pacxofa, HAXOAHM HA BEPTH-
- BALNOR mKaae rAyOHHY HAmoJAHeHHs APeHH B NMPOUEHTaX.

1o rtowy e rpadmuky, BoCCTaHaBAHBAS MEPHEHAHKYAAD C BEPTH-
HAABNOMR IUKAAE, OT TOYKH, COOTBETCTBYOILEHR NOJAYIYCHHOMY HPOUCHT Y
WAOANCHES APEHEl, A0 NepecevyeHud C KPHBOH CKOpPoCTeR, HAXOANM
~ Wi IOpH3OHTAJABHOR MMIKaje 3Ha4YeHHe KosdHmHeHTAa & — nepexona
t. A1 CKOPOCTH MPH HOJAHOM HANOJAHEHHH Uy K CKODOCTH mpH HalaeHnoM
r HMI'I‘JJIHEHHH Us.

. lakasn uckomas ckopocTh onpeneasercs no gopmyJe:

V=R 7y, (8)

llpumep. TpeGyerca onpeneants rAYGHHY HANOAHEHHA APEHM N CKOPOCTH
TRNRlN pOf B HeH npH XAPAKTEPHEX peXKHMax paboTu ApeHasa, ecan pano:
Hiny == 0,90 afcex; qpin =348 ajcex; d =020 a; [=0,001.

lorma no Qopuyne (7) HaxoAum BO3MOXHHI pAacXoA APEHW UpPH  NOANOM
HAnoAnenHn:

- R
Q=079Cy-d>.1% =968 ajcex.
COOTBETCTBYIOUIAA ITOMY PACXOAY CKOPOCTH O (hOPMYae (2):
=032 wuicer.
JATEM HAXONHM COOTHOLIEHHA PACXOA0B:
Tmax - € = 0,62;
q min - @ ==0,36.

llo rpaguky (pur. 58) naxomum rayGuis HATOAMEHUA B NPOUCHTAX W NEpe-
CHNTHBACM WX HA METDHL:

Bax = 56% = 0,112 &
B i =42% = 0,084

[0 Tomy me rpaduxy aan moayueHnsix smavenuil rayOuis nanoiHenna (B %)
WixoanM koadHIMEHTH HEPCX0Ad CKOPOCTH K

By ==1,05;
B g == 0,90,

lo ¢opuyre (8) Hckomble CKopocTH GYAYT pamiin:

min

Vnax = 034 micex wm U in = 0,29 w/cex,

HTo KacaeTcs rHAPaBAHYECKOrO pacueérta rajajepedHsix ApeHa-
JEeH, TO OH BNOJHE AHAJNOTHYEH pacyery BOJOCOTBOJAHHX JOTKOB H
CROJAHTCA OOBIYHO K HAXOM/JACHHIO TAYOHH 3aN0JHEHHA NPH 3aJaHHOM
ACOHTE ApeHaNa H NOBEePKe AONYCTHMOCTH CKOpocTe#l TeueHHs BOXH.
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ask(H, — 1,66-4,0-(5,25 — 0,50
g™ { Lﬂ. hﬂ]=ﬂ.ﬂﬂ [ 75 ) ==4,08 M%/cymuu;
In T In 0.95
. 3- nonpasos i kospnanenr=080 (N0 HAWHM ONBITHHM NANHLIM);
A " M 5,25
: i .-T+"ﬁ_-1r5?+iﬂf=l*ﬁﬁ;

o b, e
FYR o L =

NMpumepua pacuera, Jlag WAZRCTPAUNN NPHBEAEM NPHMEPN pacdeTa roJos:
HOTD M KOABUEBOTO apenakei.
Pacuetr roaosnoro apenama Jlan samnre 0T NOATONAEHHA FPYHTO:
BHEMH BOAAMH TEPPHTOPHH NPOMBIIACHNOrO KoMONNATA, na Hnmgnﬂ pacnoaoxend
SHAYHTEALHOE KOAHYECTRO 3arayOacHMuX NOANAALIKE noMemenni, TPOeKTHPYeTCS
FOPH3OHTAALNLIH TOJOBHOH ApeHaK.
Tpebyerca onpeaeamrts: Aebur aApenaxa, pasmeph
APeHAKHHX TPYS, TrayGHNYy HX JAA0KEHNA H NOAOKENHE
NOHHKENHOro 3EpKata TPYNTOBMNX NOR Ha aApenHpyeMmof
TEPPHTOPHM
Jlpennpyemas TepPHTOPHA PAacnoOAAraeTes wa npanobepexnod Teppace pexH
Ormerkn ypoens seman 140,56 —140,0 . -
FeonoroARTONOrHYECKH  paspes XapakTepuayercs CcACAYOLIHME A3 HTBIMITS
B OCHOBRAHHH 334€ralT MEPreaH TATAPCKOrO Apyca BepxuenepMcKkHx OTAOMenHH
(oTMerka nx nomepxuoctin 132,0—132,6 M), nepekpuiaeMie APERHEANTIOBHANLHEIM A
AOBOALHO TAMHACTHMHK Neckamu, CpynTonue noaw saseraior wa raybune 0,6—1,0 M
OT NOBEPXHOCTH 3EMAH W NPHYPOYHBZIOTCH K YEAMMINLM BHIIC APEeBHEAANOBHAT b
uM peckad. OGmee nageHue MNOBEPXHOCTH KopennWx nopon (sepreael) n seps
K2/id TPYHTOBWX BOO—K PCKE, Peka CAYWNT ecTecTpennWM JpeHames aask
BOROHOCHOrO ropusonta. CYAf MO OTMETKAM SAACCANNA TPYHTOBLIX BON M FOp
30HTOB BOAW B pexe, NOANOPAa TPYHTOBMX BOA ¢ ¢¢ CTOpoHW (nake B nepHol
NPOXOWACHNA NABOAKA B PEKE) OXMMAATL We NPHXOANTCR, \
NoaoBHON ApeHAX 3aNPOEKTHPOBAN NO Bepxuell rpanmue samnumaemoi Teppu
Topun #a oM. 134,5—1350 M.
Mo aankmy Npou3sBelieHHHX Hecaeaonannil Kosduunent GuabTpaunn B cpea-
neM Moxer GHTh npunat pasntind 4,0 u/eyvmii s O, 47 mjcex.
OrMeTka NoAoE 3arayGAeHHEX COOpYMennil na samnumaemolt TeppHTOPHH —
185,20 x. O6mas AJAHHA FOADBHOTO Apenaka cocramamer 500 noe. a.
Ilaa pacuera npumen:
H — nouocts poponocnoro nagera 14006 — 0.6 — 132,0 = 8,0 a;
Hy — rayGnua norpy:xenns Apenama b soponocumii caoii, pasuas 5,25 x;
1py6u — Kepauukosue auamerpom d==050 & ¢ Quivipyiomeil cOcunkoli B3
rpapus;
| — yxaon apenu, parunii 0,001,
IMpopepus, MOKET A1 HMETh MECTO 3ATONACHNE ApPCHB BCAEACTBHE HENOCTASS
TO9HOH BORO3axpaTHOH ee cnocoGHOCTH.

L

NMpusen: n — noposnocTs necka, pasian 0,30;
ny — . rpaBus . 020
Rp==4 atlcymxir,
kp==15 M/cymKu,
Mo dopuyae (24):
med-n-Rp  3,14.50.0,35+4

— — g | O CM%.

%0 TRy OGRS

JT0 BOOAHE OCYUICCTBHMO H 3aronaesHe He OyaeT NMETh MecTa.
Mo dopmyse Kycakuna onpeieanM pagHyc ACHCTBNA Apenama;

R = 575-8-y kH =575-5,0- 3/8,0-0,000047 = 55 .

Npeavapureasno onpefeams yacabumit  aebur JApenaxa no  QopMmyae 3
Kovrnkona:

%-E w000 I 200 e 5,48, -
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i ]

ol aelur apenawa COCTARMT:
Q= g+l =4,68-500 = 2 340 m%/cymuu = 0,027 n%cex.

[lpowasenem noseposntii pacuer nponyckHoft CHOCOBHOCTH Apel:

rd? _ 3,'4-0,501

wpp = g = o =0,196 &%
d 0,50 :
R=—=—=0,125;
87 87

{:= 3 T ﬂ.?ﬂ _E‘EIEI

v, =CV} RI=55,5.- J0,125-0,01 = 0,62 a/cex;
Q.==0,1%6.0,62 = 0,119 u8/cex;

0, : Qe="0,027:0,119=0,22;
m=ﬂ.ﬂﬂ] Vo ronbak h=0,32-050=0,16 «~;
ky=0,74 PAOTEY gy = 0,74.062 =046 wfeen.

Ilo gpopuyae (20a) onpeaeany BHCOTY Y9acTKa BHXOAA:

N 4,68
‘ hy= 0,441 —-==0,441 .= = 0,50 .

Takuy obpasoM BHCOTA Y93aCTKA BHXOAd YKJAANMBAETCA B [PEABAAX HONEpPXs
NOCTH ApeHH.

JlenpeccHOHMYI0 KPHBYI BBEPX N0 NOTOKY paccunteieaed no gopmyae “yra-
#hn, Pacwerd cpeaend B TabGa. B.

Yro kacaercA YpOBHA FpyNTOBEWX BOA B Hanpasaciuix
WOTOKA, TO, YYNTHEBaA OTCYTCTBHE HHQHABTPALUK B NpeRe-
ANK SAWHIIAEMOH TEPPHTOPHH, BOIMOKHO OMHAATH €ro NpH-
MEPHO 1a OTMETKEX YPOBHA BOAB B camoii apene (134,66 ), x
1o NOAHOCTHI 33MIaeT NodB3aAbHKHE NOMEMEHHE OT NOA-
fONACHHA TPYHTOBEMH BORAMMH.

Pacuyetr Koastuesocro gpenaxa [lag aamure or 50
NOATONAEHRA TPYHTOBHMH BOJAMH NOABAABHOTO NOMEUleHHNA 10'0
NO €ro KOETYpY NMPOCKTHPYeTcs ropusontasbnutil Koasuesol 20,0

5,0
66,0

Tabauya 8

=

APeni.

TpeGyerca onpeneanth: Lelur npenHawa,
pasmep ApenaxkHux Tpy6, raybuuy ux 3a- ?
AOKENHA H NOAOKCHHC NMOAHMKMEHHOrO 3ep-
NAAd TPYHTOBHX BOA HA ApPEeHHUpYEMOM
yuacrtie.

Jlpennpyemuii y9acTok pacnoiaraercs B mpeaeaax mepuooll naanofimennoll rep-
pacu pexn. OTMerkn yposss sesman 134—135 a. :

[leoaoroanToaorudecknii paizpes XapakTepHIYeTcd CACAYOMINMI  AANHLIMM,
I} ocnopapuu pajpesa 3a4€rainT OPCKHE NAOTHHIE FANNM, NMeolHe JN0BOALHO He-
Ipannasyio NosepxHocTs (oTs. 127—128 M), Ha HAX PACHOAATAIOTCA APEBHEAATO-
PHAALHLE PasSHOSEPHHCTHIE NMECKH € MNPHMECHI0 FANHNCTHX 9acTHU — MOW-
nocreo 7—8 .

[‘pyntopsie Boad 3aierawTt Ha rayGuue 0,20-05 M 0T NOBEPXHOCTH 3CMAH
N HCHO BEPAKEHHOro YKAOHA HE HMEWT.

[lo panneM NpoH3IBEACHHEX secacaosannil kospuuvent GuabTPaUnK NEcYaHEx
gracKennil B cpeinemM Momer OWMTh NPHEAT panuuws 6 wfcymin, naun 0,00007 mfecex.

OrMeTka noaa nogsaasAoro nosewenins passa 130,76 w. Koasiepoll apenak
MKAapaerca na rayouue Ao 4,5 . O6mWan npoTAKEHHOCTH APENAKHOTO KOABLA
cocrapaner 150 no2. a.

lponasenem pacuer apenawa. [Las pacuera npumes:

MOULHOCTE BOAOHOCHOrO naacta M ==7,00 A

rayGuia norpysenns apenaka 8 sopoHocHsii caok M =420 &;




e

TpyGut — Kepaunkosse anametposm d =20 e ¢ GuabTpyomei nﬁcunxuﬁ':_.

. rpagus;
. I— gn:m apen, pasnsiit 0,008, A
' TpeGyesmoe NoHUKENHEe YpPOBHA TPYHTOBMX DOA:

S=H—he=420—0,10 =410 u.

Hpﬂnepsm, MOXKET AH HMETh MECTO 3JATONAENNe APCHH BCAGACTEME Hen
TOYHOH BOmO3axBaTHoil ee cnocobHoCTH.

4 MpaMem: n — noposkocrs necka, pasmas 0,35;
| m . rpaema .,  020;
kp =6 Mjcymuu,
kﬁ:lll?ﬂ' .

Mo dopmyae (24):

_Fd-nky  3,14:20.0,85:6
@y kﬁ'ull

=334 cat,

L

ITO BNOJNE OCYUIECTBHMO, ¥ 3aTONACHHE Ne BYRET HMETh MECTo.
o gopuyae Kycaknuna oupeneans PAAKYC aclcToua apeHaxa:

R = 5758/ ket = 575-4,1-/ 0,00007-7,00 = 50 .

Mo gopuyse Kocrakosa noacuntaem yueannwil ne6ur apenaka: .

ak - .61+ —=0,10
g==r {H]ﬁ g =0,70 158 5{3':';?— L = 4,45 a®/cymxu;

lﬂ-rT

rie
n— nonpasodnuil kKospuunent = 0,70 (N0 NaWKM ONETHHEM AAHNEM);
am 5+ =1,57 40,04 =161, :

R 50

O6muil aeGur gpenama cocraput:
Q=q/=4,45-150 = 66,5 u%cymuu = 0,0077 »%/cex.
Iponsseaem nopepounsii pacyer nponycknoil cnocolHocTH Ipen:
wd? 3,14.0,20°

wgp="—~ = i = 00,0514 a2;
: & T
b, e e fﬂ =0,05;
\ 87 87

tve tvow |
== fﬁ:dﬁ-}"mnﬂ,ﬁﬁ Mfeex, %
Q4 ==0,0314-0,55 =0,01727 M3 cex;
Q) : Q= 0,0077 : 0,01727 = 0,44:
N hym0,47 h=0,094 = 0,10 x;
 hye=0,95 } O Y e 0,55.0,95 == 0,52 arjcex.
i ACNETM  NOKasWPAW0T, WYTO TNPHHATHA AnaMeTp Apems
BHRRT T pofionanisy GecnipensTcTBENHOrO OTEOZA NPeRHANHHX BOX

ABETATONMOCTH pasmepa, T4k W cosfannA GAaronpHATHOrO AAS
PoeTiore pemnva,




Nlo popmyae (20a) onpencany BEAHYHAY YYACTKA BHIXOAA: TaGauga 9

0,007
-'1[.-=U','HI--E'—=1—_-—0,441‘—EF“ =i ﬂ,ﬂ?#. X ¥
JlenpeccHoBny0 KPHEYI € HApYHHOH CTOPOHE KOALILA
feunTaem no popmyae Yyraepa. racuern cBefiens B Taba. 9. 5 1.12
Uro e KacaeTcA YPoOEHS TPYNTOBLIX BOA BHYTPH KOALLA, 10 1°80
W, YUNTHBAR OTCYTCTBHE HNQMALTPALHK B Npelesax 3aniu- 20 9 54
HAeMOH TeppHTOPHH, BOIMOAHMO OXMHIATE €rd HA OTMETKAX, 495 3" 38
IMMEpIO papHEE Y poBHID Boaw B camoil Apene (130,20 a), 50 4 05
H10 NOAHOCTHIO 3allMilaeT NOABANLHOE NOMENleHHe 0T Nojd- d
JOIAEINA TPYHTOEBIMH EOOaMH.

FJIABA XTI
TPACCUPOBAHUE JIPEHAKEH

OT npaBHJABHOTO TPACCHPOBAHHA JpeHAXEeld 3aBHCHT HAJNEMKa-
e pabota Bcedl ApeHaXHOH CHCTeMBl.

Tpaccuposanue apenaxei cocTOMT H3: 1) pacmoaomenns jpe-
WRKHOK CeTH B NJaHe,

J) pmfiopa rayOHHE 3a70MEHHA IpeHamed;

3) conpaxenHA APEHAXKHLX JHHHI Mexay co0Of B naane u npo-
thiae;

4) puGopa NPOEKTHHX YKJIOHOB JPEHAMHBLIX JHHMH.

1. PacnoaoxenHe apeHaHOH CETH B njane

PacnoaoenHe IpeHaxHoH CeTH B INJaHe NpPH JPEHHPOBAHHI
FOPOACKHX H TPOMHIULIEHHEX IJI0MAaA0K ONPeAedseTCs XapakTepoM
WICTPOAKH H CHCTEMOH ApPEHHDPORaHHI.

[lpa cucTeMaTHYECKOM JpeHaXe MAarHCTPaJbHHE KOAACKTOPLY
pHypounBalTcl OOGHYHO K NpoesjgaM H YJAHYHKIM MarucTpaasm;
KOJNEKTOPH-COOHPATENH NPHYPOUHBAIOTCH K BTOPOCTENEHHLIM
NPOE3naM H YJARNdM H HAKOHEIL OCYIIHTENH NPOKAANWBMOTCH BHY TPH
KBAPTAaNOB 3acCTPOHKH, HCOOJAL3YA AAd 3TOro ABOPOBLE TPOE3ALL
WM HEe3aCTpPOCHHBIE NMJAOIIAAH.

Pacnonoxenne TOJOBHOTO JpeHaxa B IJAHE ONpeaeaseTcs
pepxuedl rpaHunef samHmaeMod TEPPHTOPHH H HAUPABJACHHEM MPH-
TeKAIDIIEr0 Ha 5Ty TEPPHTOPHIO CO CTOPOHE MOTOKA FPYHTOBLIX
won. Tpacca voNOBHOTO ApeHa)Ka PacnojaraeTcs 1o BO3MOXKHOCTH
HOPMAJBbHO K HANpaBJeHHIO TPYHTOBOrO NOTOKA; NpH STOM Ais ee
NPOKAAAKH CAEAYET HCMNOJAL30BATH CYILECTBYIONMHE TPOE3Abl HJAH
YANNHEE MarucTpaliH, NPOXOAAIHE BOAHIH BEPXHEH IDaHHLBL 3a11H-
liaeMoro yvacTka,

[Mosomenne Tpaccw GeperoBoro ApeHaNxa onpejenseTcs Hanpas-
JACHHEM BOJHOTO noToka W OeperoBOoll Jaunuel Bogoema, OT NOJ-
FONJEHHS KOTOPOro samuuiaercda Aannas reppuropus. [lpn stom
AOMKHE OBITEP MaKCHMAJLHO HCNOJbB3OBAHE CYMECTBYIOLUIHE BAOJL
feperoBoit AMHEHN YAHVYHEE HAH 3aBOJACKHE NMpOEsAbl HAW JKe Heda-
CrpoeHHBe TepPHTOPHH. 3aMBIKAOWMKE JAHHHH GEPEroBOro ApeHaxa
A0JKHN OwTL HATPaBACHEL N0 BO3SMOMKHOCTH 1O KpaTuafmemy
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PACCTOAHHIO K MeCTaM BLIKJAHHHBAHWA NOANOPa, NPHYPOUHBAAC
K CYWECTBYIOWHM NpoesjaM HAH yaniaM,.
acnoJOXKeHHe B IJTaHE KOABUEBRWX JApenaxed onpemgense
HCKMOYHTEABHO KOHTYPaMH CAMHX 3AmHaeMbx y4yacTKOB Ml
OTACABHEIX COODYMEHHN HAH 3MAHMA; NpH HAAHYHH CJAOKHBIX KOR
TYPOB He CaelyeT CTPOro HM CAGAOBATH, 4 HeOOXONHMO MAKCH
MaJbHO CTPEMHTBLCA K COKPAmEHMIO JAWHWM JIPEHAKHOrO KOJbUE
[lpn HANHYHH PALA OTACJABLHBIX YHACTKOB WAH COOpYXeHHHt, pasGpo:
CaHHEIX N0 oOmed TEPPHTOPHH NPOMBINACHHOIO NPEANPHATHR HAH
HKHAHUIHO-OBITOBOr0 KOMOMHATA W TPeOYIOUHMX 3aUHTH OT MOATOI:
JeHHsd, caelyeT mpopaGaTHBATE BAPHAHTHE KAK MECTHOTO OKOJbIE:
BaHH®, TaKk H OXBaTa B KOAbUO O0Je¢ WHpoKoro pailoHa C TeM,
4TOOH HMETb AJAS pemeHHs BONPOCA O HanBurogHefdmesm pacnos
JOMEHHH B I1aHE KOJBIEBOro APEHANKA COOTBETCTBYIOUHE TeXHHKO-
SKOHOMHYECKHEe [MOKa3saTeJH.
HesaBucHMO OT NPHHATOA CHCTEMH [pH TPACCHPOBAHHH JAPE
HAXHOH CeTH Ha OTAEAbHHX YHACTKAX APCHHPYEMOH TeppHTOPHH
HEOOXO/HMO YYHTHIBATh HHTEPECK COCEANUX TEPPHTOPHH U B cayvae
HaJOOHOCTH KOONEPHDOBATHCA € PACHONOMEHHLIMH HA HAX npegs
MPUATHIAMH, j
TecHas ypa3xa MeCTHHX HHTEpecon ¢ obmerocy1apcrBeHHbIME
NpUBOAUT K Goaee pailHOHAABHLIM H SKOHOMHWYECKHM pelieHHAM.
[MpuMepoM CAYXKHT MOCKOBCKHHA OGeperonoft ApeHak sauHmamurHi
obmupuulil pafion u 3ameHABHA coGofl OoablIOR KOMOJAEKC MENKHX
JpeHakHbIX COOPYKCHHA H FHIPOH3OAANLMOHHBX PaboT, HAMEYABIIHX-
CcA NMepBEOHAYAALHO. 3
[lpoexTHpyeman ApeHAXkKHAA CETHh AOAKHA ObITh YBA3aHA C Cyme- .
CTBYIOUIHM H IPOCKTHPYEMBLIM MOAZEMHWM XO35ACTBOM ropoia HJIH
NpennpusaTHA, .
Pacnoaoxenne apeHaXHOH CeTH B NJAHE SABHCHT TAKKE H OT
FHAPOTreo/IOrHYEeCKHX YCJAOBHHA aApeuupyemoft naowmanu. Tak, npm
TPACCHPOBAHHH TOJOBHHX JipeHaxeld HeoOXO0AMMO pacmoaaratit HX
110 BO3MOXKHOCTH HAa y4acTKax ¢ G0OJee BHCOKHMH OTMETKAMH HO=
REPXHOCTH Bojoynopa (a8 yMeHbIIeHHS ray0nHL HX 3a10XKEHHA). |
Bansaue THAPOrCONOrHYECKHX YCAOBHA 3samuuaeMoro yyacrka |
MOMKET HMEThL 3HaYEHHE H IPH APYrHX CHCTeMax apeHaka, .
B 3acTrpoesssiXx Mecrax pacnoJOMEeHHE JIpeHAXHBIX JANHHH He-
O0X0QHMO YBSI3BIBATL C NOJOKEHHEM OTAEJAbHHX COOPYXEeHHH WIH
AMOHKA, TaK KaK NPH NPOKJAJAKE TOPHIOHTAALHHX HAH KOMOHHHPO-
BANKLX ApeHaxel YacTHYHO HApYWAOTCA YCJAOBHA paBHOBECHA
SEMANHKX Macc, ABAAIOIMHXCA  OCHOBAHHEM Ana  coopy-
wenni, '
TeX cAayvasx, KOraa ApeHa) YEKJaAMBaeTCA Ha BOJAOYNOpE,
n dlfHMHEHT COOpYMKeHHa pacnojaraercs 3HAYMHTEALHO HHKE OT- |
METKN Apen, paccToAHHe Tpacch JPEHAXA OT 3/laHHA HAH COOpy=- &
NN MOMET OMTH NPAHATO JNIOOBM, YAOOHBIM AJf NPOBENCHHS |
PABOT 1O OCYIUeCTRACHHIO JpPeHaKa. .
IIpH PAtOTE Takoro mpenaxa MPHTOK BOAW K Hemy 6Gymer ocy-
IOCTHANTLEN AN €0 CTOPOHH TPYHTOBOro notoka. Jipnxenune
BOAN K GCHONie coopyxenus ne Oylet HMeTb MecTa, H mMOTOMy




MCTBO JApeHaka HA YCTOAYHBOCThL COOPYHEHHA He OKaKer
MECTBEHHOTO BJAHAHHA, :

B8 cayuae yxJaaKH JpeHa)a B BOJOHOCHOM CAOe Bbille BOAO-
P2 NPH pacioJoXKeHUH B HeM ¢yHAAMEHTA COOpPYKEHHs NMPHTOK
OyAeT HMMETh MECTO M M3-1OJ OCHOBAHHA COOPYIKEHHA, 4TO
noeaeyb 3a COGOR BHIMBB H3 TPYHTa MeJKHX 4acTHU, o6py-
i COOpDYMEeHHA B CTOpPOHY JApeHaxHoA Tpaumen, Haaaume
PEEAKA MOXKET Bb3BATH H3MEHEHHE pPeXHMa TpYHTOBON Maccu

.-

=

CHOBAHHH coOpy#eHu#t (HanpuMmep
EDABHOMEDHYIO OCalKYy FPYHTOB Ha
BRIHYHLIX YYacTKax).
¥ RasasHble GakTOpH MOTYT MpH-
ITH K ocaabJeHHi0 OCHOBAHHA CO-
EEHHA H J0MXKHE OBTh COOTBET-
EHHO YYTeHLHl NMPH TPacCHPOBAHHH
Taakd.
" PaccmoTpuM TpeboBaHua, npeib-
SISEMBe K pacnoNiOXKEHHio Ape- dur. 59, Cxewma onpezesesms Ges-
MEHX JHHHA, MO OTHOMIEHHIO K ONacHHX paccrosunfl ApeHamHMX
EHAM, OGecneyHsalomHe HX Oes- Tpanmell or 3zaund
@CHOCTD.
. HpH ycTpoHcTBE JApPeHaXa OTKPHTHM (Tpanumefinsiy) cnocoGom
PEHAKHEIE JHHHHM BO H30RKAHHE MNOBpPEXKISHHA 31aHHA caeayer
H0AaraTe ¢ TakHM pacueToM, 4tole mocaeqHHe OKa3aJaHch 3a
Pt rpaHALAMH BO3MOMHOr0 OO6pYVIUEHHS TCPYHTA.
Tak, ecin ropusoHTalbHas ApeHa VeAaAs-
BaeTcHd Ha rayGuuwe H (dur. 59) B rpysre
C yrJoM.BHYTPEHHEro TPEHHR %, TO paccrod-
: HHEe L, HA KOTOpPOM JOJXHA NPOXOAHTH Ape-
g~ HAKHAA AHEHA OT HADYMKHOrO KOHTYPA 3ZaHE4,
T ; ONpPeAeNgeTCa HepaBeHCTBOM:

"

| ¥y
: i, A zﬂ'

QR Cxewa anpe. Ananorpynpié ycA0BHS AoAmEH OHTB CO-
B eroausii E*‘;’;‘fﬂ:’: GalofgeHH M MPH YCTPOACTEE mMAXTHHX KO-
mrToaes or aga- <10ALEBRB. .

APH TYHHeALHOM Beanuunna L onpeseaserca HECKOJABKO
~ cnocobe paGor HHBM NYTEM NPH YCTPORCTES ApeHaXMHLX MITO-
. JeH, NpPOKAadblBaeMBIX TYHHEAbHHM crnocoboM.
S STOM Cayyae cOraacHo uccaegoeanusm npod. M. M. lNporoabs-
EOHOBa BepoATHOe ofpylledHe NOPoAW NPH MNPOXOAKEe IITOJALHH
BrPaHHYHBAETCA ABYMA NMJAOCKOCTAMH OOpYmeHHs W napaboJoHioM
HuMp. [is naxomaesus seauunsst L (dur. 60) oT nozomsm

CTeHOK KPeNnAeHHA ITOABHH MPOBOAATCA NAOCKOCTH 06pywenus AB

L>Hig (45*T—;-). (1)

O yraoM (45*-%) K BepTHkald (rie ©— yrol BHYTPEHHEro
TPEHHS TPYHT4) 10 nmepecedyeHHs C FOPH3OHTAALIO, npoxoismefi Ha
'‘POBHE NOTOJKA BHPaGOTKH,
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Paccrosnne ocH ApeHaXHOd mMTOALHH OT HAPYKHOMO KOHTYpPa
3AHHA ONpefeSHTCH HepPaBEHCTBOM:

Lz>a-}H g (45“-—---; -). (2 j'_

rje a-— NoJOBHHA NpoJaeTa BHPabOTKM;

H' — Buicota BHpaGoTKH.

[lpr npoxaaake mToAbHH Ha raybmue, menbmedt aBoiHON Bh-
coTH mnapabojn oGpywenus, T. €, M < 2D, naa pacuera npHHH-
MAeTcHd, 4TO nAocKocTh AB BHXOAMT HA JAHEBHYIO NOBEPXHOCThH
H onpenenenne L mpouapogutcs no gopmyae (1). -'

Buicora napaGoan oGpywenus [ naxoaurca no dopuyae:

D=4, (3)

rae L wHaxomautcs no dopmyne (2);
f=1g ¢ — KOSDHUHEHT BHYTPEHHErO TPEHHS NOPOAL,

2. Bui6op rayGunnl 3anomenns apeHamen

Fay6una sajgoxeHns Apenamefl uMeer MekAounTessHo Goabmoe
spavenne. HeobGxoaumMas rayGHHA 3aJ0KEHHS OnpeaesaseTCs BeJH-
UHHOR NOHHXEHHA YPOBHA FPYHTOBWX BOA W IHAPOreOJOrHYECKHMH
YCJAOBHAMH JAPEHHpPYEeMOH TeppHTOpPHH. g
[Mpu rosnosHoM J[peHame Ha ray0Gupy 3al0XeHHA €ro MOXET
BAHATEL MNOJOXEHHE MOBEPXHOCTH BOJOYNOpa, TaK KaKk nepexsaTt
FPYHTOBOro MOTOKA B OOWYHHX YCAOBHAX HanboJee noJHO AOCTH-
raercd MNpH 3aJOXeHHH ApeHH Ha Boaoynope uau B6AHSH ero.
B BexoTOpHIX caAyvafx, NpH AOBOABHO raAyGOKOM 3ajJerasMd BONO-
ynopa HAH NPH HAJHYHH HAa MOBEPXHOCTH €ro MO Tpacce JApeHamxa
SHAYMTEAbHBIX HEPOBHOCTEH, NPEACTABAAETCA BNOJHE UHeJeco=-
006pasHHM 3al0XeHHe JApeHH HA O60Jee BHCOKMX OTMETKax, HO
C YKAAAKOH ee HA ILUNYHTOBOM PHAY CHelHaJbHO 3a6HBaeMOoM u3
JipeHaxHOfl TpaHmen A0 BOAOyNOpa. “
Ilpeaeabnas rayGuna Ttpadmefl, paspabaThBACMBIX OTKPHTHIM
cnocobosm, ofwyHo He npepniwaer 10—12 x4, HO NpakTHYECKH HX
rAyOnna we npepsiliaer 6—8 ae. :
[lpn npumenennn TPyOUYaTWX CHCTEMATHUECKHX JApeHaxed He-
PAYBOKOro 3aN0KEHHA CAEAYEeT YYHTHLIBATh TaKkKe H rayOHHY npo-
MBPRANNN FpyHTa, TAK KaK NepHOAHYECKOEe NpPpOMep3aHHe H OTTaH-
HUMNE FPYHTa MOMET NPHBECTH K NOJHOMY paccTpoOHCTBY JHHHH
Tpyo, AMepamnii  BOKpyr JapeHn rpyHT Oyier KpoMe TOro
BATPYAUNTE nocTynaenne Boas B gpeHy. JIpeHaXH €O CNAOWHBIM
ARUOANSHNEM MENEE MOPO300ONACHB], 4 MOTOMY MOTYT 3aKAaAHBATHCA
N ML BeboAnnof rayGune, o6ecneunBaiowefl ApeHHpoBaHHEe Tep-
(LR RSTHTITS i
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3. ConpaxenHe QpeHawHbIX AMHHA B naaHve H B npoduae
Conpaxenne OTAENbHEIX JIPEHAXKHHX JHHHE MeXAly coGof
. ie H B NpodgHie OCYMECTBAAETCA pasJnvyH0 B 3aBHCHMOCTH
ﬁpuaﬂmﬂ CHCTEeMBEl JpEeHaxa H THNAa KOHCTPYKUHH.
. [lpr ycTpoficTBe OTKPHTHX JApeHAXeH B BHAe JOTKOB HAH
OB MNOCAeJHHE COnpAralTcs OGLIYHHIMH NpHeMam#H, NPaKTH-
EWEMBIMH TNIPH TpPACCHPOBKE OCYHIHTEABHHX HAH BOJAOOTBOAHHEX
IPYEEHHHA.
. Conpsxenne apeHakefi CO COJAONIHHIM 3anojHeHHeM NPOH3BO-
_ TAKHMH e cnoco6aMM, Kak H A4d OTKPHTHX kanas. [lpa
TOM HE CAelyeT JAONYCKaTh NPHMBLIKAHHA OTJAENbHBX APEHAKHLIX
mEHl HAH XKe uX H3JAOMOB B NIJaHe noA ocTpuM yraom (z<C 30°).
- [lpn npumeHeHnH TPYGUaTOro ApeHaxa B 3aBHCHMOCTH OT HpPH-
TOfl CHCTEMB pPACHO/OMXKEHHA JpPeHaxa B IJaaHe (CHCTeMaTHYecKH#,
20BHOM, KoJabueBo# HJAH GeperoBofi ApeHamH) MOTYT BCTPETHTHCA
OllHe OCHOBHHE CJAYYaH CONpAMeHHf:
'a) Haaomul auEnfl Ha noBopoTax nMoa GONBIIHM YTrAOM.
' 6) YraoBoe NPHMBIKAHHE NPOAOABHHX JHHHA K NONEPEedHLM .
_ am (o6uiuHO mox yrJaoM, OauskuM K 90°).
- 8) Coenunenne B OQHOM Yy3ae Tpex AHHHA (ABYX — NPOAOABHEX
£ monmepevyHbIM BHINYCKOM) H T. A.
B BepTHrkaAbHOR NJOCKOCTH NPHMLIKAHHE OTAEABHHX JHEEA
meT OMTh OocyuecTBieHo ¢ obpasopanHeM nepenaaos (Ham Ges
x). B 3aBHCHMOCTH OT ¥HCJAA CONPAraeMbX JHHHA B OAHOM y3je
SyZeT MMETb MECTO NPHMBIKAHHE ABYX, TPex H T. A. Aumndl (180f-
BRKH, TPOREMKH H T. A.).
~ Ha nasomax JHEAR B mJaHe noJa AOCTAaTOYHO GOJLIIEM yrAOM,
§e3 obGpasopanms nepenaja (=>90°) npu cpasEHHTeAbHO GoabmIOM
geameTpe TpyG (cemime 15—20 cu) npHMeHsOTCA QacoHEHE YacTH.
CoOmpAXeHHH B OAHOM Yy3jle TpexX JAHHHHA, a3 TaKKe BO BCEX
X npuMuIKAHH#A, ¢ ofpasoBaHHEM Nepenajos yCTPaHBAawTCH
POBHE KOJOAUL C NPHCOEAHHEHHEM K HHM OTZSALHHX JAHHHA
cooTBeTCTBYIOmMHMHA yraamu, Conpaxenne Obedos B HHX npH
JHH NepenajoB OCYmMeECTBASETCH HJAH B BHAe JAOTKOB-OHCTpO-
0B HAH 0O THNY KoJoauep-oTcrofinnkos. [locaeasme npuwme-
% B Tex CJAyuyasx, Koraga onacaioTCd, YTO ApéHaEHHE TPYOH
SBEACTBHE MaJLX YKAOHOB 33 KOAOAUAMH MOTYT GHThH 3aCOpPEHH
ERSemeHHBIMH HAHOCAMH JADEHAKHBIX BOI.
~ B caydae npHMHIKAHHA APEHAMHHX JAHHHA noA yraom a=390°
E neGoapwioM anamerpe Tpy6 (10 10—I15 cx) BOZMOXKHH CO-
meHHs u 6e3 NpHMEHEHHA CMOTPOBLIX Koaoanes. [Ipn Goabwem
Be AHaMeTpe M B STHX CAy4aaX Heo6X0AHMO YCTFOACTBO CMOTPOBLIX
NANes.
. B nepBoM cjyuae CONpsmeHHe OCYymecTsaseTcs AH6O B ONHOMH
gfo B pasnbx mnaockocTaX. [lo nepeomy cnocoly coelnHeHHe
6 meaaeTcs wyepes oTBepcTHe B TpyOe BNPHTHEK ¢ o6Maskod#
smmofi. o Bropomy cmocofy npHMbiKaiomas JApPeHa HH3NIEro
AKa HakJaawipaeTca HA TpyO6y BHCIIEro nNOpAAKa CBepxy,
M coelHHeHHe OGEHX JAMHHA MOCTHraeTcd TeMm, YTO B COMpH-
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acamuxca Tpy6ax nmpoOGmpalTCA OTBEPCTHS; TPYOB XOPOINO MPH
COHAKTCA APYr K JAPYry, a TYNHKOBBE KOHUH 33KJaALIBAIOTCHA Ka
uamu nan ransofl. [locaeann#i cnoco6 coeauHeHns apaserca 6oae
HAleXKHEIM, TAK KAK NPH STOM COGNHHEHHH MEHee 3ajepxKHBaeTc
JBHIKEHHE BOAB B ApeHe BHCLIEro NOpAAKa H Tem caMuiM 00eg
NneyHBaeTcs €& HopMaabHad padoTa no OTBOAY JPEHAXHBIX BOA
040 [Ipn coegnHeHHH APEHAKHBIX JHHHH B OJHOI
e NAOCKOCTH AAd OfGecrnedeHds Jaydiero of
BOJA BOAL CONpsiKeHHe B nJjaHe Heo6XO
e AHMO JeAaTh nox yraom 60—80°, a nas
coeiHHeHnil B PasHbIX MJAOCKOCTAX BO3MOKHI
conpsxenue i nog 66apmuM yraom (o< 90
[1pr ycrpoficTee raanepefiHOro JApeHax
OTKPHTHM CNOCO6OM CONpAMKeHHe Ae]aercs

noa OGoabmum yraom (=< 90°), Tak Kak me

Iy .
5

Lruna g rHAPABAHYECKHM YCAOBHAM NPH OTHOCH:
g TeJAbHO GOJALIIOM HONEPEeYHOM CeYeHHH ral
et Jepen HeT HAAOGHOCTH B NJaBHOM CONPH

,5 JKEeHHH CTPYA JApEeHamHbX CTOKOB BBHA)

HesHauATeAbHOCTH HX pacxona. HMcxons ®
YHCTO KOHCTPYKTHBHBIX CcOOOpamedHil, mps
MHKAHHE raanepefnsx apedHaxed apyr K
Apyry He cjeayer JAONYCKaTh MNOA YrA0N
a < 30°, |
Conpaxenue OTAeNbHEIX YYaCTKOB ral
Jieped B BePTHKAAbHOA NAOCKOCTH HO THA:
PaBJAHYCCKHM YCJAOBHAM TPacCh 4acTo NpH
= BOAHMT K HeoGxoaumocTn obGpasoBaHHsA Nepes
Paspes A-A nagos. B srom cayyae conpaxkeHHe AOCTHS
- raeTca YyCTpPoHCTBOM WAXTHHX KOJOALEE
(dur. 61). 4
[lpn ycrpodficree raanepeiHoro ApeHam
TYHHEJABHEIM COCOOOM (IpeHaXHbIX HTOJACH,
ruapapanyeckne tpebopanHf OCTAOTCA Ta
e b KHMHA K€, Kak M AJ8 NpeiLAyuero THE
®ur.61. axrnuit Geron- JApeHaxeid. B sTom cayvae conpameHHe OT:
HuHl Koaomeu AeJbHEX Y9aCTKOB HAHM BeTBell ApeHdMHB]
IWTOJMEH B NJAAHE ONpeneaserTca yCcJI0BHAME
NpoOn3BoJAcTBa PpaboT H KOHCTPYKTHBHLIMH OCOOEHHOCTAMH COOpPY:
menns. Conpsxendne B MJAdHE APEHAMHBIX IWITOJEH MNPOH3BOJHTCH
ofuuno nox npaMum yraom. Ha caabux mssomax pasOHBAIOTCH
pAanHMe kpupwe. [pH ycTaHOBAEHHH NPEAEALHBIX 3HAYEHHHA AOmys
CRACMBX paaHycoB BTHX KPHBEIX, pazOHBAEMEIX HA JIOMAHBIX Yy4as
CTKAX, NPHXOAHTCH HCXOAHTL H3 YCAOBHH BO3MOMXHOCTH TPaHE
NOPTHpoBanua BupabaTHBaeMOro rpyaETa 3a npedeqsl COOpPYHEHHS
Pastinnky kpupux #eo0x0AHMO COrJaCOBHIBATE C KOHCTPYKTHBHLIME
NOAMOMHNOCTHMHE H I‘Hﬂpul‘Eﬂﬂﬂl‘H'—lEC:‘{HHH YCAOBHAMH TpacChl.
Jlas TpancnopTHPoBKH BePaGOTAHHOrO TPYHTA H3 MITOJBHH NpPHs
MEMIOTEN AGrKne peabcoBsie NyTH ¢ wHpuHOd KoaeH 600—790 mA
NP OTKATKE 00 NHM BATOHETOK BPYHHYIO.
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llo anTepaTypHeM AAHHEIM HAWMEHBIIHE PAAHYC KPHBHX Ha
kaowax no /-<0,01 gonyckaercs Ruin >50 # npm ToM veaosmuu,
Wro6u 1AHHA BaroHeTKH He npeswiuata 2 4. Ha nyrax ¢ npeseas-
Wumn ykaonamu go [<0,02 paxnyc 3akpyraennfi NOAKeH OHTH
yheauuens 10 Rmio >70 & u npu ykaonax ot 0,02 no 0,03 u kpyue
A0 Rpin =100 4. Ha ropH3oHTaABHEIX NYTAX HAH NyTAX C BechbMa
MIJABIMH  YKJOHAMH paadyc KPHBHX MoO¥eT OHTh YMEeHbIIEH a0
Kuto = 20 4. DTOMY MHHHMAaJILHOMY PAAHYCY B AOCTATOMHOMN CTENEHH
. YAOBJAETBOPAIOT H KOHCTPYKTHBHHE BO3SMOXHOCTH Kpenacuusn
. lToaeH,

Conpaxenne ApeHaXHHX IITOJEH NO BHCOTE AOCTHIACTCS npu

NOMOIMH WAXTHEX KOJAOAUEB.

4. YKNOHB! FOPH3OHTAABHBIX JApeHawenl

OnnnM H3 BeCbM2 OTBETCTBEHHHX 3JEMEHTOB TPACCHPORANNA
FOPH3OHTAALHBIX JApeHamed sABagoTCa yKAOHH. BuOGOp ykaowon,
P KOTOPHX Tpacca ApeHaXa HauboJee NOJAHO OXBATHIBAAA OW OCY-
WaeMbA y42CTOK CBOHM JPEHHDYIOUIHM BJAHAHHEM M Apenam Oec-
NPEensTCTBEHHO OTBOAMA cOOHpaemble HM BOAB K Mecry cOpoca,
NPEACTABAACT AOCTATOUHO CJAOXKHYI0O 3anauy. [Ipn Hasnaueumn npo-
CKTHHX YKJOHOB JApeH NPHXOAHTCH HCXOJAHTh TAABHEM OGPASOM M3
FHIPABAHYECKHX YCAOBHA ee paGoThH, 4 AAS HEKOTOPWX THHON (Ape-
NI HBE WTOABHH) YIHTHBATD TaKKE H YCAOBHA NPOHIBOACTIA PAGOT.

'napaeanyeckde YCAOBHA ONpeaefsioTes MpefeabHuMi anave-
MHAMH CKOpOCTEd TedyeHHd BOJBI B JIPEHAX, KOTOPHE JONYCKAIOTCA
oOuuno B npexenaax ot 0,20 ano 1,0 a/cex. Mensman cropocts
HEONYCTHMA BC/JAGACTBHE ONACHOCTH 3aWJAeHHH, GOABLIIAN e FposnT
ONacHOCTBIO PasMBIBA TPYHTA (HANPHMEp B CAYNAE PACXOMACHHA
CTHKOB B TpybGuaToM JpeHaxe).

Haumenbmas jaonycTHMas CKOPOCTh JJfi: 4) OOMKHOBEHHEIX
CHAIHBIX TPYHTOB Tmin=0,15—0,20 .ux/cex; 6) necuaumx rpynros
Unin=0,30—0,35 a/cex; B) ApeH, B KOTOPHE MOLYT NOCTYHATH 3a-
FPA3HEHHLIE BEPXOBBIE BOAB Tmin==0,6 M cex.

HanGoabwan cxopocts npuHHmaeTca He cewme 1,0 wjcex. [pn
YyCTPOHCTBE CHEUHAJLHOR 3amMHTH CTHKOB HAHGOALIWAN CKOPOCTD
MOXKET OGHITh MPHHATA PaBHOM vTain=1,0 Mlcex.

Jaa o6bYHEBIX YCAOBHA peKOMEHAYeTcsi CKOPOCTh B npejenax
01 0,50 no 0,70 sjcex. Hcxons W3 ykasaumux npefeabubx cKo-
pOCTed TeueHAs BOAW B JAPEHAX, FHAPABAHYECKHM PACUYETOM MOTYT
OuiTe OnpeaeseHsl HEOGXOAUMEE NPeiedsl NPOCKTHLIX YKJAOHOB A%
KAXEAOIM0 KOHKPETHOrO CJay4as.

Has TpyGuaroro apeHaxa H3 Tpy6 Majoro amamerpa norpebtuas
MHHHMA/bHAA BEJHYHHA YKJO0HA MOJYYAeTcs 110 paCueTy ZOBOJBHO
WMAYATEABHOH BCAeAcTBHe HeHOABIIOrO anaueHus MAPABIHYECKOTO
PAgHYCa N TEX CONPOTHBJAEHHH MHJANM aamenscnnidl ckopocTel Teye-
HHS BOAB B JApeHaxax, KOTOPHE 00LYHO HMewT MecTo OJaroaaps:
d) NOCTOAHHOMY MNOCTYNJACHHIO BOJAB 4epes CTHKH Tpy6 mo scef
AjuHe ApeHsl, 6) NOYTH HEnabeKHOMY HCKPHBACHHIO TPYG B ape-
HAKHON AHHHH, B) BO3MOKHOMY 34COPEHHIO H T. A.
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MpakTHYeCKH HYXHO CTPEMHTBHCA 33KIAALBATL APEHH C Ha
GOABILIHEM BO3MOMHBIM YKJOHOM.

B Awmepuke (CILIA) npHHaMaioTcs CcJeAyionHe MHHHMaAbHb
YKJOHH JpeH:

1) dasn tpy6 d=10 ca:

a) B ramEucTHX rpyHTax [=0,002
6) , MecY4aHHCTHX [ =0,003

9) Naa 6okoBuXx koanekropos d=30 cu /=0,0015.
3) Masm raasHoro Koaaektopa d=30 cx /=0,0005
mpHYEM CYHTAIOT STH YKJIOHH CAMBIMH MHHHMAJIbHHMH H NPAKTHYECKH
crpeMaTcs HX YBEJAHYHTD. _'
Mpu ykAapke APeHAXHBIX TPYO B FPYHTaX C OTHOCHTEALHO CJaad-
Goff BoaooTaauell, rje OXKHAATH CKOJALKO-HHOYAb 3HAYHTENLHOrQ
ne6HTa BOAH B JPEHE HE MPHXOAHTCH, NPHBOJHMLIE [aHHbE OO
yiaonax uuxe 0,002-0,003 apaaTCA HENPHEMJACMBIMH JAXKE NPH
npHMeHeBHH Goablloro AHamerpa Tpyo. :
VKAOHE NPOAOAbHHX JpeHakell CO CNAOLIHKM 3aNOJAHEHHEM
(me6eHouHEEe, XBOpPOCTAHNE, (PAmMHHHBLE U T. A.) CACAYET NPHHAMATD
eme Goaee kpyThimu, o6uuno He menee 0,005 u paxe 0,01 ;
YKJAOHB OTKPHTHX MOTOKOB H KAHAB ONpEACAAOTCA FHAPaBAHYE-
CKHM pacyeToM, MpHYEM MHHHMAABHOE 3HAYEHHE YKJOHOB JJAA HHX
He CleAyeT Ha3HAYAThL MEHee: '

a) 419 JOTKOB M KaHAB ¢ GETOHHWM JAHOM (HJH ¢ pomaro# 06-
wrekoi) —0,003;

6) aif JOTKOB ®W Kamas ¢ momenum auom —0,005. |

[pr yCTaHOBJEHHH NpPeAEAbHHLIX 3HAYEHHH NPOEKTHHX YKAOHOB
B JAPEHAXKHHX IITOJLHAX MOMHMO FHApPABAHYECKHX TpeGoBaHHH NpH-
XOAHMTCH YUHTHBATE TAKMeE YCAOBHSA NPOM3BOJACTEA PA6OT MO OTRATKE
rpyHTa, M3BAEKAEMOro NMPH NPOXOJAKEe WTOALHH.

[Mpu oOTKaTKe TPYHTa H3 mMTOJbLHH B BArOHETKax BPYYHYIO MO
NePEeHOCHHIM PEAbCAM JAETKOTO THNA YKAOHK JIHA WITOALHH HE JOKHB
NpeBLmAaTh YKJAOHA, YCTAHOBAEHHOTO JAf JIAHHOrO BHAA TPaHCnopTa.
[To gaHHWM TIPAKTHKH YKJOHBL STHX NyTel He A0/KHH OWTh Kpyue
0,03, Tak KaK MHAYE CHJABHO YBequuHpaerTcs yCHane, HeobXo-
AMMOE AJS MepeiBHMKEeHHA BaroHeTKH, H CTAHOBHTCH 3aTPYAHHTE/b-
HHM TOpPMOMKeHHe npH cnycke. JIMWb HA OYeHb KOPOTKHX yHacTKaX
B BHIAE HCKJKYEHHA YKAOHH MoryT pocturath 0,05. B mToab-
HAX NPH OTKATKE TPYHTA BPYYHYIO HA TaYKax BO3MOXKHO yBeJHuE-
uue ykaonos no 0,30. Haubosee GAaronpHATHHIM YKJAOHOM NPH
OTKATKE rpy#eHHX BATOHETOK NMOJA YKJOH H BO3BPAalleHHH MOPOXK-
uakom Ha noxbem cumraerca 0,01—0,015.

Jlan ycranoBAeHHS npeaesbHOro 3HAYEHHA YKJIOHOB Apenamed
raajepefdnoro THNa mo CHAPABAHYECKHM YCAOBHAM HeoO6X0AHMO
NPORABOAHTL NOBEPOYHLIE IHAPABJHYECKHE PAaCHETH BONOOTBOAHOH
ero Maeru (A0TKA), HCXOAA M3 MHHHMAJbHOH npeje’bHO-AONYyCKae-
MO CKOPOCTH TeueHHs BOJAE B HEM, NPH KOTOPOH elue Heabid
OMMAATE SAMACHHA pycaa JOTKA. ¥ CTaHOBHB 3HAYEHHE OXKHAAEMOro
ACOHTA W NPHMAD MEHHMAJABHO AONYCTHMYIO CKOPOCTL TEYEHHHA BOJLE
B OAOTKE, NAXOANT WHKuAl npeaea NpoeKTHHX YKJAOHOB WITOJbHH.
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HHHMAJIBHYIO MNpeneJbHO-IONYCTHMYI0 CKOPOCTh TEHEHHA BOAH
AOTKE BO3MOMHO MPHHATD Umin==0,20 M/cex. OOBYHO YKJIOHH
peHaxell raitepefiHoro THma, yjaosaersopslomue oGonm TpeGosa-
BAM, He BHIXOAAT 3a npegeaw 0,005—0,05.

- IpoexkTHHe YKAOHH ApeHaXiefi, HaMeueHHHE HCXOJA H3 ruapas-
uecknx TpeCoBaHuft (2 AJA WTOJEH H H3 YCJIOBHH MPOH3BOACTBA
@60T), A0/XKHM OHTb COTJECOBAHH C MOIMHOCTBIO H TNaZeHHEM
OAOHOCHHX NMAACTOB C TeM, 4ToOH ApeHa MOraa BHIMOJHATHE CBOKO
ipenupyomyo poab. [lodoxenne ApenHama npH 3aKJajJKe ero Ha
DAOYnopHOM nJaacre (B npoduae) ompeaenfeTcs YCAOBHAMH €ro
panenns. [Ipy HEBO3MOKHOCTH CJAEANOBATH NMAJeHHIO BOAOYNOPHOrO
A4CTa HA 3HAYHTEBHOM NPOTAKEHHH TPacCHl OPUXOLHTCA npuberath
E yeTpoficTey nmepenajoB, 4 NMPH MECTHHX HEPOBHOCTAX peabeda
£ 3a6upke mNyHTOB (OCOGEHHO AAA paGoOTH roJOBHHX ApeHaxed).
IpH 3a/10XeHHH JpeHaxka B CAMHX BOJOHOCHHIX N1aCTax TpaccHpo-
BAHHE 3HAYHTEABbHO 06GJeryaercsd H BHOOP YKJAOHOB ONpeieaseTcA
FHAPABAHYECKHMH pPacyeTaMH.

[JTABA XIII
COOPYXEHHSI HA IPEHAXXHOH CETH

Faapnefilune HcKycCTBeHHBIE COOPYIKEHH#A, BO3BOAMMHE HA Ape-
HOR ceTH, COCTOAT H3:

1) ycteA npd BeIXOAE JApeHaXa B OTKPHTHHE BOJONPHEMHHK
{CamoTeyHufi cOpoc ApeHHpYEMEIX BOA);

~ 2) c6opHHEX KOJOILEB-pe3epByapoB H NepexkauyeqyHHX YCTPOACTB
{npu npuHYyIHTEAbBHOM cOpoce ApeHaMHBLX BOA);

3) CMOTPOBHX H OCaJ0OYHHX KOJOJALEB H Mepenajos.

1. ¥erhene H cOpOCHHE COOPYHEHHS
.~ Ilpu camoTeuHoft cHCTeMEe OTBOAA JpPeHaXHWX BOx cOpoC HX
MOKET GHTh OCYmMECTBJAEH HAH B OTKPHTHH BOAONpHEMHHK (peky,
©3epo, npyd, KaHad H T. N.) HAH Xe B CYMIeCTBYIOmMY CHCTeMy
AHBHEBOH HJIH XO3AACTBEHHOH KaHAJAH3ALHH.

- O6hiyHO C6pOC APEHAXHHX BOJA CAMOTEKOM B JHBHEBYI KaHa-
AN3AMHI0 TO YCAOBHAM ee 3aloXkeHus HempumenuM Ges mepe-
3T0 BHI3HBaeT HeoOXOAHMOCTh YCTPOACTBA CNENHAABHOrO NPHEM-
HOTO coopyxeHHs (COOpHHIA KOAOAEU-PE3epBYAp) H MEpeKavyeqHOH
yeranoskH. KoscTpykuua c60pHOro KoJOAlNa OnNpeaeasercs pasme-
PC 0XHAAEMOro NMPHTOKA JApeHaXHLX BOA, HAAH4YHEM COOTBETCT-
BYIOMHX CTPOHTEAbHLX MaTepHatoB u T.A. O6uYHO 3TO GETOHHHH
BAH #eae3006eTOHHHA KoJOAEl KPYrAOro ceueHus ¢ Xopoluo H30JH=
POBAHHBIMH CTEHKAMH H JHOM.

- Tun nepexavuedHHX YCTAHOBOK TaKiKe ONMpeAeNseTcs pacxoaoM
@epexavuKH, BLCOTOM BCacHBAHHA H HAarHEeTAHAA, HAJAHYHEM HACOCHOTO
o6opynosanas B T. A. CO6poc ApeHakHHX BOX B XO03AHCTBEHHYIO
IpﬂHH[I.HlEHH:ﬂD KaHAJAH3AUHIO HE MOMKET OCYIEeCTBAATRCA MO 3KO-
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Pur. 62. Yorbepoe coopykeHHne mpocTeimero THOA




NHOMHYECKBM COOGpPaXKEeHH M, TaKk Kak TpeGyeT SHAUMTEJALHOrO ype-
ANYEHHS ee NPOoNYCKHOH CnOCOOHOCTH, YTO CBA3AHO C YBEJAHYEHHEM
WKCNMADATAIHOHHEWX PACX0k0B,

HMcnoap3osanne JHBHEBOH W XO34HCTBeHHON KaHAAM3ALMH AAA
¢Opoca NpeHaXKHHX BOJ MOKET HMETh MECTO JHUIbL B PEAKHX Cay-
nasnx. B aTom caygae npHcoennHeHHe ApeHaKHHIX JAHHHI oCymecT-
BASETCA K OMHOMY H3 CMOTPOBHX KOJOALERB JHBHEBON MJAH KaHaaW-
Jaunonnol cetH. [IpH sTOM HHKAaKHX AONOJHHTEJAbLHHX YCTPONCTE
ne tpebyercs.

[lpu BHXone aAperaxKHOR JMHHH B eCTeCTBEHHEIN BONONPHEMHMK

(peka, o3epo W T. M.) YcThe gpeHaxa obgenHBaeTCd B BHAE chne-
ltMaabHOro orosoBka. Mas obecnevenns aoarospemennofi paGorm
yCThA €ro HeoO6XO0AHWMO COOpPYXAaTh HAa TAaKHX YyuacTkax Oepera
(pexa, 03epo), B KOTOPHX OTCYTCTBYIOT 3HAUHTEJABHLN pasMup
fiepera, OmoJA3Hesse H 06BajAbHLIE ABJE-
Nl H A000ROH yaap Abaa. YCThe ApeHH
JAOVIKHO HMETh TAaKMKe Mo BO3MOMXKHOCTH
VKPHITOE MOJ0MKEHHEe, MajJ0o 3aMeTHoe
A moged W KHBOTHHIX. Ha ywactke
NLX0Aa ApeHaxa Kk GeperoBoMy OTKOCY
PN 3HAYHTEABHBIX CKOPOCTHAX TeuyeHHs
N BONONPHEMHHKE CONpAXEeHHEe Jpe-
NAXKHOH JHHHH  TNPOH3BOAHTCA noA
OCTPHM YIJAO0OM K NMOTOKY C TeM, 4TOOH
BOJAN BOJONPHEMHHKA MPH NOBHINEH-
HLX TOPH3OHTaX He Morad HabGerath
I JIpEHY H 33aHOCHTHL €€ CBOHMH B3Be- ur. 63. Yorve apenama amepn-
ICHHHMH ~ HAHOCAMH. YCThe JApeHH KANCKOro THia
ciabxaercs obpaTHHM kJananoM (3a-
TBOPOM), ABTOMATHYECKH 3aKDLIBAOLIHMCH NpH NODWMUIENIN ypopHn
nO/bl B BOLONpHEMHNKE, PexoMenayeTcs Takme no nxoanofl wactn
Apenaxa YCTPauBaTh pemeTKy A 3aWNTH ero Or nonatanHs
TY/a MEJKHX MHBOTHHIX.

OTMeTKa yCTbEBOro COOPYIKEHHS HASHAYACTCH N0 BOAMOIKHOCTH
BLe MAKCHMAJBHOrO TOPH3OHTA BBICOKHX BOA, MO TAK KAK 5TO He
Hcerga BOSMOXKHO, TO CTPEMATCA K TOMY, 4T0OM NOANOP OT BOAO-
IPHEMHHKA BLIKJHHWBAJACA B mpejeaax cOpocHOM wacTH apenaka.
B nexkoTopeix caydasx STO He YHAETCHA W TOFAA HeOGXOAUMO npe-
JYCMaTPHBATD BO3MOMHOCTb MEPEKAUKH APCHMPYCMUX RO BO BpeMs
napojaka. HeoO6XoAHMOCTE TakoH nepexaukn Aommia GuTh 060CHO-
BdHd, TAK KaK B HEKOTOPHX CAyHYadnX BOSMOMHO MHPHTLCH € Kpart-
HI]I!}]‘JEMEHHHH npexpaiesesM padoTH APEHIKNOrO COOPYHKEHHS.

} GeperoBulX JApeHa:kax OTMETKA YCThemoro cGpoca onpeje-
AHETCH MNMOAOKEHHEM HOANEPTOrO TOPHAGHTA B BOJCNPHEMHHKE.
Obuwvro sra ormerka mpunumaercd ua 0,10--0,20 4 Beme wHop-
MaJIbHO-TTOANEPTOrO rOPH3OHTA.

B xoncTpykTHBHOM OTHOWEHWW YCThenON cOGpoc apenaxa B 3a-
NHCHMOCTH OT THOA APEHAXHOrO COOPYMeHHA W XapakTepa Gepe-
FOBOro CKJIOHA NPHHAMAETCH N0 OANOMY H3 HHKENPHBOAHMBIX
THIIOB,
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Mpocrefiunit THO 06A€AKH YCThA NpeAcTaBaeH Ha ¢ur. 62 B Brae
JIepeBAHHOr0 YCThEBOTO COOPYXEHHWs B GeperosoM OTKOCE peKH,
B amepukanckoff npaktuke o6lejKa YCTbeB HepeaKkO MNPHMEs
uaeTchd GeToHHOH KOHCTpyKuuu (dur. 63).
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Pur. 64. Yceree apenaxa p puae GeToOMHOro OroAOBKa

[lpu Goabuwiom c6poce ApeHakHON BOAW KOHen TPyOB 3aKau4H-
BAaeTCA NOANOPHOA CTEHKOHA € OTKPHJAKAMH H JHOM B BHIE KOH-
CTPYKIHH, u306paxeniofl na dur. 64. _

[Ipr BHXOAe ycThA ApeHaXka B OTKPHTHI KaHan MOXeT HAATH
NpHMEHEeHHE KOHCTPYKuus cOGpoca, msobpaweHndas na ¢ur. 65,
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Pur. 65. Buxon apenn B OTKpHITHH Kanaa

2, Chopunie Koaoaus-pesepByapsl H mepeKaueuHnbie ycTpofcTea

l'lpll AAOKENNN IpeHaka HHKe OTMEeTOK BOAL B BOAOIDHEMHHKE
fpusMen npn cipoce ApeHaxHLX BOJ B JHBHEBYIO CeTh) HHOTHAA
XOANMO yeTpoAcTBO BOAOCOGOPHHX KOJOANEB H NepexkayeyHsX
ﬂlﬂunn HoaoOGuan cxema cGpoca BOAH MOXET noTpeGOBATHCA
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TAKKE H NPH CaMOTeuHo-paboraiomed cHCTeMe Apenaxa aaq copoca
no weft BOAW B NePHOA NABOAKOB, KOraa c6poc B €CTECTBEHHHIMA
BOAOMPHEMHHK HEBO3MOMEH.

B stHx cayvasx HOAXKHO OHTb NPEeAyCMOTPEHO COOpYyKeHue
crneurasbHoro c60pHOTO KOJAOAIa-pesepsyapa, Kyaa moraa O co-
GupaTbCA ApPeHaxHad BOAA ¢ TeMm, YTOOH MO MEpe €e HaAKOnJAeHus:
oHa moraa Obl c6pachBaThcAd B BosonpHeMHHK. B TOM cayuae,
KOrja MPHHYAHTeALHBA cOpoc ApeHAaXKHHX BOA MpeayCMaTpHBAETCH
TOABKO HA MEepHoJ MNPOXOMKJEeHHH BecemHero napojka, cbophue
KOMOAWB PACMOMAraloTCA HA CHEUHAJBHOM OTBETBAEHHH rAapHOMN
AMHHA gpeHaxka (Hanpumep coraacuo ¢ur. 66),

—"'-l-.

Pur. 66. Cxema pacnoAOKeHHs Apenakmofi cucremsl, paGoramouiell wa nepexauxy
B NépHojd MABOAKOB B pPEKE

CoraacHo ¢ur. 66 B MecTe nepexkaioYeHHA CTOKA APCHAKHLX
pOA K CO60PHOMY KOJOALY YCTPaHBAETCA KOJOJAEL-PEryAfnTop ¢ oco-
GrMH ApocceasHuMH 3aTeopamH ((ur. 67), NO3BOAMOUIMMA 3AKPHBATD
nocTynaenHe BOAH B CGOPHYI0 4aCTh FOJOBHOrO KOJJAEKTOPA BO
ppeMs NPOXOKIEHHs NaBojka H, HAOO0POT, OTKPHBATH AOCTYH HA
9TO BpeMsl BOJE CAMOTEKOM B HOABOAAUIMA KOAACKTOP HacOCHOM
cranued, CGpoc BOAE OT HACOCHOH CTaHIMM NPHHAT OTKpBITOR
KaHaBOH B TOT Xe BOAONPHEMHHK.

B KOHCTPYKTHBHOM OTHOmEHHH COOpHMe Gaccefinbl 0OHUHO Npes-
crapasior coboft GeToHHBE WAH KenezoOeTOHHuEe pesepByaphl
kpyraoro ceuenns. Hacocusle CTaHIUR A4 nepPeKaikH 06opyAyHOTCH
HeHTPOOEKHEIMHE HACOCAMH NPOHIBOANTEALHOCTBIO, ofecneunBamoure
coorsercTeyomnfi o6beM nepexauxH. llepexauka MOXeT GHTH HE-
npepueHofl uau nepuoanueckoft (manpumep 1 pas B CyTKH, HEAETIO,
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Pyr. 67. Pacnpene-
ANTEABHHA  KOXO-

ACILC APOCCEABHBIM Tl Kosiina
3aTBOPOM
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Aekaxy M T. .). B COOTBETCTBEM C OXKHAAEMHM NPHTOKOM BOAH
H3 apeHaxka noabupalorcs paaMepn COOPHOrO KOJO/ALA H MOIIHOCT
HACOCHOTO O60pYAOBaHHSA, 8

3. CMoTpOBLIe H OCaA0YHBIE KOJOAUL H Nepenaabi

Has sabmonenns 3a pa6oro#i, a Takxe JAA9 OYHCTKH H PeMOHTA
ApenaxHOA cHCTeMBl HeoOXOAHMO mpelyCMaTpHBaThb YCTpoHCTBO
CMOTPOBHX KOJAoAues. Kpome TOro CMOTPOBHE KOJNOAUL mNpeaHas-
HaYeHL MNPHHEMATE MeJKHe YacTHUH
TPYHTa, B3BeMIEHHHE B JPeHaXKHOH
BOJAE, MNPenATCTBYA HX BHNOAJEHHIO
B camMofi npemne. ]

ITpn HeoGXOAHMOCTH 1O YCJAOBHAM
TPacCHPOBaHHs JpeHaxeid ycrpoicrsa
nepenajos noc/e AHHE B 3aKPHTHX Jpe-
HAXAX NPHYPOYHBAKTCA K CMOTPOBBIM
KOAOANAM,

CMOTpOBHEe KOOI, KaK NPaBHAO,
pacmoaaralTCH: a) Ha KaxaoM NOBO-
poOTE APEHANXKHON JHHHH; :

6) HA BcexX nepecevyeHusX JHHHA H

B) HA NpAMBEX Y4acTKax JAHHHH He
pexe uem uepes kaxawie 50 a.

CMOTpPOBHE KOJOAUB YCTPaHBAIOT-
L B

a) JOTKOBLIM COEJAHHEHHEM JpeH
B KOJOAUAX,
®ur. 686. Koncrpyxuun cMotpo- 6) orcrofiubiM pesepByapom (mo-
BHX GETOHNHX KOaoanes ¢ AoT- CJAEAHHA B KOHCTPYKTHBHOM OTHOLIE-

KOBHWM CONpRIKCHHEM HHH BIOJHE aHajJaornd4eH KoJaoauny
C nepenagom).

B 3aBHCHMOCTH OT KOJHYECTBA COCAHHAEMHX B KOJOALE JAPEHaRXK-
HEX JHHHA pasAHYaloT KOJAOAUH ,ABOAHHYKH®, ,TPOAHHYKH® W T. A,

CTeHKH KOJOAUEB COOPYKAITCA M3 KHPNHYa HAH M3 GETOHHBIX
KoJell.

"JlHo xoaoaueB BHNOJHSETCA B OOOHX Cayuasx OGeTOHHBIM.

KoHCTpykiuHE GETOHHHX CMOTPOBHIX KOJOAUEB, JOTKOBOro THNA
W ¢ nepenagamH (0CanovYHOre THNA), AAA PAsJAHYHLIX CXEM NpHCOe-
JHHEHHA ApeHaXHuX JHHAA u30o6paxens ua ¢ur, 68a, 6 u 69.

R Moy, o N R, T -

5. BEPTHKAJIBHBIH IPEHAM
FTABA XIV

OCHOBHBIE 3JIEMEHTbI BEPTUKAJIBHBIX JIPEHAEMN.
PASHOBHMIHOCTU BEPTUKAJBHBIX JAPEHAMHBIX COOPY-
WEHUA M YCOOBUA UX NPUMEHEHMS

Hepruknasnue apenaxn navaau npumenatbes 8 CCCP aummeb
B HOCARANNE FOAM, FAABHLEIM OGPasoOM AA8 3aMHTH NPOMBIIIEHHBX
NpeANpUATHR W ropoackux TeppuTOpHi OT noabeMa rpyHTOBHX *
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Pur. 69. KoncTpysunn GeToHHHX CMOTPOBKY KOAOANCE C NepenagHuM
conpasendeM (OCANOYHMM KOAOMLIEM)
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BOJ, CBA3AHHOIO C NOCTPORKON BOAONOANOPHHX COOPY KEHHI HA peKaX,
O0mee KOAHUECTBO BHIOOJHEHHBX H paGOTAWIIHX BEPTHKAAbHH]
JNPEeHANHHX COOPYMEHHA BeCbMa HEBEJHKO. g

Onwr MPOEKTHPOBAHHS,
CTPOHTEALCTEA H IKCIIOATALHH
BEPTHKANBHLIX JPEHaMKHHX CO=
OpYyKeHn# ABaseTCA BecbMa
orpansuennum. [losToMy pas:
pemieHHe  psaa  BO3HHKAIO:
MHX NPH NPOCKTHPOBAHHH TO=
JoOHEX  coopyxeuuit 3sagad
joaxuo Heunsbexno O6asHpPO-
BATHCH HA HCMOAB30OBaHHH METO-
JHYECKHX H KOHCTPYKTHBHBIX
pemennit, Haxoaamux cebe npu-
MEHEHHE B CMEXHHX 00JacTAX
CTPOHTEALCTEA.

Takumu o6AaCTAMH SBAAKOT:
Cfi: HCKYCCTBEHHOE MOHHIKEHHE
YPOBHS TPYHTOBHX BOJA M
CTPOHTEJAbHHX [eJefl H HCNoAb-
30BAHHE TPYHTOBHX BOL JAAA
peaed pogocHaGmeHHS.

YCTaHOBKH AJf HCKYCCTBEH-
HOTO TOHWIKEHHA TPYHTOBBRIX
BOA BanwGosee OJH3KH K BEPTH- |
KAaJAbLHLIM JIpEHdXKaM i10 pa3pe-
[maeMuM 3ajagaM W OONIHM
npuHURNaM ceoeft pa6ote. Of-
HaKo obGJerveHHne KOHCTPYK-
ILAH, NpPHMEHAEeMbIe OIPH YCTPOH=-
cTBe nonoGHuLX YCTAHOBOK, HE
BCErja OKa3sLBalOTCA NpHeMJe-
MEIMH A5 BePTHKaJAbHHIX Jpe-
Hayell, paccuHThBaeMuXx 00OLIY-
HO Ha AJAHTEALHBI MEPHOA SKC-
ur. 7Ca. O6man cxema TpyGuatoro ko- MAOATAIHK. '

i e [To cTenenn KanuTaAbHOCTH
HAHGOAEE COOTBETCTBYIOTBEPTH- |
KaNbLHHM JApeHaxam BrpaboTaHHbBIE MHOTOJETHEA NPaKTHKOH KOHCT-
PYKIMH, NPHMeHsSseMEe B BOLOCHAOKEHHH NPH yCTpOACTBE BO0CGO- |
POB MOCTOAHHOrO THMA M3 TPYOUATHX KOJOAUEB. j
Kak yie ykasnBanoCh BhilIE, ,OCYMIHTEAAMH® HAH ,ApeHaMA®
BEPTHKAALHLX JApeHaked ABASOTCH TpyGuaThie KOJ0AN L.
Tpybuaruft kKoaoaen npeactasaser co00H BepTHKAAbHYIO, MO-
IPYICNNY0 B BOJOHOCHYH TOJILY KOJOHHY TpYoO, cnr:'rcmmymj
B obumem cayuae 3 rayxux (He HMEOUIHX OTBEpPCTHH) 3BEHBEB
M .$IMI1T[]H' (pur. 70, a). ;
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ypoBeHb FPYHTOBHIX BOJA, CAYKHT AAS HEMOCPEACTBEHHOrO 3axXBaTa
NOCAeIHHX, .

Koncrpyknua puabTpa 3aBHCHT OT paja oOCTOATENLCTR, 4 IAas-
M o0pasoM OT XapakTepa rPyHTOB BOJZOHOCHOR TOJIH.

[lpn nocranoske ¢uAbTpa B NecyaHeieé FPYHTH B €ro cocras
praouatorca: 1) kapkac, npeacrapasiomuii co6oit B npocredmenm
cayuae oTpesok mephopHPOBAHHON HAW MEJAHCTOR TPYOH, i 2) CeTKa
WA obGCHMKE, OKpYRalOmHe Kapkac H NPeAOTBPAIAIOUIHE BHHOC
WACTHIL TPYHTAa H3 BOJAOHOCHOH TOJINH BO BHYTPEHHIOW NOJA0CTD
KOJOAUA Yepe3 IMeJH WAH OTBEPCTHA Kapkaca.

3agpenyieHHe CTEHOK KOJAOJALA HAX (QHABTPOM OCYMECTBAACTCH
FAyxXusE OGCAAHBIMH HJAH ,HACTABHHMH® TpyOaMH,
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@ur. 706. Cxema NORMKAOWOro AeiicTBHY TPYOUATOro KOAOMUA

[loa ¢uabTpoM HHOrAA YCTPaHBAETCA ,OTCTOHMHK®, BMROIHAE-
MUl wae rayxux Tpyo M CAYKAmMMA BMECTHAHIIEM A YACTHIL FpynTa,
Bg:nmm:m: yepes (HABTP H BLNABIIHX BO BHY TPEHHEN NOAOCTH
KOO, '

Pi YAGACHHH TEeM HAH HHHM CHOCOGOM BOAW M3 TpyGuaToro
KOAOMLA (nanpuMep NyTeM OTKA4YKH) OKOJAO HEro COSAACTCH HOHM-
WMENNE HOBEPXNOCTH TPYHTOBEX BOA. CHHIKEHHAN (AN ACHPECCHOH-
WAN) NOBEPXNOCTH nproGpeTaeT nNpH 3TOM (POPMY BOPOHKM, OCE
KOTOpOR cosnaaaer ¢ oceo Tpybuatoro Koaoaua (pur. 70, 6).
Hanboasmee nonmkenne nabaiogaercsa y crenok koaoaua. o mepe
YAUACHNA OT HEro NouuMKeHHe HeNnpepuBHO YMEHbIIAeTCA W HA He-
KOTOPOM PACCTONNNN OT OCH KOJAOANA CTAHOBHTCH NPAKTHYUECKH
HEYAOBHMMM, DT0 paccTosnue, ompeieifiouee 301y, Ha KOTOPYIO
PACHPOCTPAHNETCH BANAHHE KOJOAUA, HASWBACTCH €ro ,PaiHyCcoM
wamstnua® (ma @ur, 70 6 panguyc samsnua oGosuauen 4epes R).

CaeayeT 3iech e OTMETHTh, 4TO NPH OTKAYKE BOJL H3 KOJAOANA

y ero cremok obpasyercs nepenap ypowueft (Ak ma dur. 70, a u 6),

XApaKTepusyouMit peAniuny rHAPaBAHIECKHX CONPOTHBJACHHH NpH
nxoje B GHALTP.

129

¥ Apenamune coopyscHus



[lpn oTkayke BOAH W3 TPYNNH KOJOANEB, PACHOJOXKEHHHIX HE
paccrosuusax L apyr of apyra, Menbmux 2R, JenpeccHOHHHE BQ
pPOHKH, 006pasyiomMecs y Kaxaoro KOJOAuna, CAMBAIOTCA H TAKHA
0o0pasom MOXeT OHTb NOAYYEHO OOIEE NMOHHIKEHHE YDOBHA IpYH
TOBHX BOJI Ha YUaCTKe pacnoNoieHHl KOJAOAUes.

[Touu:keHnHe ypOBHSA rPYHTOBHX BOM, NOJYYAEMOE IIPH ycTpoHcTee
BEPTHKANLHEX JpeHaxed, CO3AACTCH H NOALEPHHBAGTCA HENpEePLIE
HOH OTKAYKOH HJAH OTBOAOM OT KOJOAIEB AOCTATOYHBIX KOJHUECTE
FPYHTOBHX BOJ,

Orkayka MOKeT GHTH OCYIIECTBJACHA: HACOCAMH, CMOHTHPOBAH
HBIMH Ha TOBEPXHOCTH 3€MJAH MAH B WAXTe, NOrpyXeHHHMH B KO
Joausl (rayGHHHEIMH) HACOCAMH H HACOCHHIMH CTAHIHSAMH, OCYUIECT
BAAIOUIHMH HEHTPATHIOBAHHYIO OTKAMKY H3 OTAEJbHHX TPYyNn Ko-
JAOANEB Yepes BCackBawomue Tpybonponoas. ;

Has oTBOjAa BOAW H3 TPYOGUATHX KOJOAUEB MOrYT GHTh NpHMEs
HEHBl TJAYXHE CaMOTEYHHE KOAAEKTOPH W CHOHHLIE TPYGONPOBOAK,
HENOCPEACTBEHHO CBA3AHHHE C BOAONPHEMHHKOM HJH BHIBEEJEHHHE
B npHeMHbIH pesepsyap HacocHOM ctanumnn. Muoraa MoxeT okasathes
BO3MOXHBIM Takike COpPOC TPYHTOBHIX BOJ B HHXKENEKallHe BOAO-
HOCHBIE TOPH3OHTH IPH NMOMOILH NOrAOIIAIUIHY KOJONEB.

Takum ofpasoM ,npoBOASMIHE" YCTPOMCTBA BEPTHKAALHHX Ape-
Haxed M™Moryt OhTh BecbMa pasanunbMu. Bcece stu ycrpoficTse
onncass B ra. XVL

BepTHKanbHBE APeHAXH, TPyGuaThe KOJOADW KOTOPHX pasme-
mawpTca ¢ 60JAblIEH HAH MeHbled paBHOMEPHOCTLIO NO BCelt ApPeHH:
pyeMol TEpPPHTOPHH, MOrYT OHITh HA3BAHH ,CHCTEMATHYECKHMHY

OCHOBHBIMH NPHMEHAEMBIMH PA3HOBHAHOCTAMH BEPTHKAABHEIX
»CHCTEMAaTHYECKHX® JpeHaKel caeayeT CuHTATL: JAPEHAX “KajaH:
GopuHACKHA" B ApeHaXK ,TOJJAHACKHAY,

wHKarnpopunckue® ApPeHax)u BecbMa WHPOKO pacnpocTpanensl
B CILA, Ha HppHranHOHHBIX CHCTEMAax.

[lpu ycrpofictBe nofobGHEX Apenaxeli npuMensoTca TPyGuaTHe
KOJ0AUE ray6unol oT 16 10 90 # u anamerpom ot 30 mo 50 cu,
pasMenlaeMbple Hd 3HAYHTEABHHX pacCTOAHHAX JApPYr OT ApYré
(060 ot 800 no 1600 w). B cBaam CcO 3HAUHTEJBHHMH pac-
CTOSIHHAMH MeXAYy KOJOAUAMH TPYHTOBHE BOJH YIAJHIOTCA H3 HHX
HeGOMBIUHMHE HACOCHHIMH CTAHIHAMH, 0COGBIMHI JLNAKAXKI0TO KOJAOZUA

[Tnas pacnosoxenns konropues  kaandopHufickoro® apeHamxa
OCYymeCTBAEHHOr0 JAaA ApeHHpoBanua pafiona Turlock B noaune
pekun S. Joaquin, nokasad Ha ¢ur. 71°, ]

Kaandopuuiickne apenaxy MoryT OHTH YCNEUIHO NPHMEHEHH
AL B TEX cay4asx, Korja CJ0XeHHe H XapakTep rpyHTOB BOJAC
HOCHOR TOAMH AAI0T BOSMOMKHOCTH OCYUIECTBHTE KOJOAUK ¢ 60.bs
MMM sonami BanaHda. HauGosee OJjaronpHATHEE YCJAOBHSA AIH#
HpHMenenua nofoGHEX JpeHaed CO3NA0TCA B CASAYIOMHX ABYX
CAaAyuanx: -

1) KOPAA BC BOAOHOCHAR TOJMINA CAOXKEHA XOpPOIO NPOHHUAE:

P KoAORI WA pHCYNKEe NOKa3aHW TOYKaMH, HacedeHHWe NYHKTH — TOYKIMH
B OKPYRKAX,
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WMH FpYRTaMA H 06JafaeT MOILHOCTLIO, NO3BOAAIOIMEH NOAYIHTH
NidudATe bHBE NOHAMEHMs YV KOJOALEB:

2) Korjaa BepxHsa NMOAJeMaulas OCYIIEHHID TOJNA, CJAoXKeHHas
(A000NPOHHILAEMBLIME I'DYHTAMH, OKa3LBAeTCA THAPABAHYECKH CBA-
WHHOH C MOCTATOYHO MOLIHLM H BHAECPAAHHHM, XOPOWO NPOHHILA-
CMLIM NOACTHAAILIHEM CT0EM (CA0XKEHHEIM raJIbKOM, CHABHO TPemuHo-
DITHMH CKAJABHLIMH MOPOAAMH H Tp.).

B nocaeamem caydae Xopomo MNPOHHUAEMHA NOACTHAAOIU I
CA0f, B KOTOPOM pacnonaraorcs QUABTPH TPYGUATHX KOJOMLER,
BHNOJHACT B JAPEHaXHOH CHCTEME POJAb MOULHOR NAACTOBON Apen,

-
el i
i i T

]

iﬂr-.i /

@ur. 71. Maan pacnoaoxennna TpyGuatux Kosoaues n pafione Turlock

HEnocpeaCcTBEHHO NPHHHMAaMEH TPYHTOBHE BOAW W3 Bepxued
1oAY,

Beprukaabane kaaudopHANCKHE APEHAXA AAA OCYWIEHHs ropoj-
CKNX H NPOMHILIEHHHX TeppuTopHii B Hamem Cow3de noka we npu-
Menstancsk. OueBHAHO ONHAKO, 4TO NPH GJArOmPHATHLX TFHAPOreo-
AOIHMECKHX H HHBIX MECTHHX YCJAOBHAX MNOAOOMMLE APeHAMH MOTyT
GKisaTbeAa BecbMa 9 ¢eKTHBHEIMH, XOTA SHAYMTEALHAS HepPaBHO-
MEPHOCTDL MOHHXKEHHA, CO34aBaeMoro KaaAHGopPHHACKAMHI 1peHaKaMHu,
W MO¥XEeT B HEKOTOPHX CAYYAAX OTPAHHYHTL 'l:q.'ﬂ!p}" HX NpHMEHEHHH,

rﬂ'ﬂ.ﬂﬂﬂ.ﬂEHHE JAPEHAXH XapakKTepH3IYIOTCH MEJKHMH, YacToO
PacnonoXenHpIMH (Ha paccTOAHHAX HE CBuIue S M) no BCed ocymae-
MO naomanH KOJOAUAMH, COpPAaCHBAIONINMH 34XBAUeHHEE HWMH TpyH-
TohWe poAl B HHXKeJexamue nordouwawmne ciaon. O6Gaacte npu-
MENEHMS FOAJAHJACKOrO JpeHama BEeChbMa orpanHvena. B HekoTopHx
CAynosnx o moxer OuThb mnpHMEHeH aaa cO6poca BepXOBOAKH B
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HerayGoko 3ajeralomuili ropus3oHT, objaagalomuil Xopoled BOJAL
oTBOoASmEd CcmocoOHOCTBI0 H XAPAKTEPHIYIONIHHACA K TOMY X
HH3KHMH NbE30OMETPHYECKHMH ypoBHAMH. OnHcanHe KoJAOANEE
O6BLIMHO MNPHMEHAEMHX NPH YCTPOACTBE TrOJNaHACKOTO ApeHax!
npueegeHo B ra, XV. :
Cpenn pepTHKaAbHHX JApeHaxed HanOoaee pacnpncrpaﬂeuuu
ABAAIOTCA TAKHE, NPH YCTPORCTEE KOTOPHX TPyOuaThie KOJMOLI
PacnoJaaramoTCcs 0 YeTKO OYepPYeHHHM B NJaHEe JHHHAM, TPACCHPYE
MLIM OOBIYHO BAOJAL IPaHHIL SamWHIMAEMBIX TEPPHTOPHHA HJH y4ac
KOB.
[MonoGHbIe APEHAXKH ML HA3LBAEM B AaJbHEAIIEM ,ApPeHAMHBIM
3aBecamu®,
B npoTHBONONOMKHOCTh BEPTHKAJABHLIM CHCTEMATHYECKHM JpE
HaxaM, Haubogsee nNpHCNOCOOJECHHHEM K OTBOAY H3 BOAOHOCHO)
TOAMM BOJ, MNOCTYNAOUIHX B Hee nyTeM HHQHALTPAIHH CBepxX
(MAH nyTeM NOANHTHIBAHHA H3 HHMKEAEKAIHX HANOPHHX TOpPH30
TOB), JpeHaKHue 3aBece HapbOJee NpPHMEHHMH [JA NepexBaT
FPYHTOBHX BOJ, NOCTYHNAWMMHX B OCYIAEMYIO TOJILY CO CTOPOHH
Bo pcex BHNOJAHEHHHX Y HAC /0 HACTOAUIEro BPEeMeHH ApeHam
HHX 3aBecax PACCTOAHHA MeKay TPyOUaTHMH KOJAOANAMH NPHHHMA
Auck B npeaeaax or 6 no 30 m. Paccrosuue B 30 M Heabsn CUM
TaTh OAHAKO npeaeabHbiM, [lpw OGAaronpHATHHX YCAOBHAX OH
MOMKET GHTh 3HAYHTEABHO OOJABILHM. i
Jlupefinoe pacnoJOKEeHHe H OTHOCHTEAbHO MaJjhble pan:n:mnn'
MENAY KOJOoAUAMH cnocoGCTRYIOT NPHMEHEHHIO B JPEHAKHHIX
BECAX UEHTPAIH3OBAHHLIX MPOBOAAMIAX® YCTPOMACTB, BHINOAHAEME
B BHIE FAYXHX CAMOTEUYHHX KOJAJAEKTOPOB, CHOOHHHX CHCTEM HJE
BCACHBAWILUX TPyOGONpPOBOAOE, HENOCPEACTBEHHO [1PHCOE i HEeHHH]
K Hacocy. .
B HexoTOpLIX CAYyYAdAX OKASHIBAETCHA OAHAKO BO3MOMKHBIM --;'
poficTBO JApeHaXHBX 3aBeC H C MNONJOUEADINHMH KOJ01naMi
[Moao6uufi ApeHax onucepaetcd B ra. XVI.
THNIHYHLM TpPHMEPOM JAPEHAaMHON 3aBECH MOMKET CAYHKHTI
Apenam, nocrpoennust B 1936 —1€37 rr.p CBA3H C NOAbHEMOM YDPOBH!
BOAB B peKe.
Kpatkaa xapakTepHCTHKa THAPOreoJOrHMecKHx YCAOBHH
APEeHHPOBAHHOM TEeppHTOpPHH AaHa B ra. L y
[Tpeacrasaenne 06 OKHAABIIEMCA NOABEME YPOBHA IPYHTOBBL
Boa naiot ¢ur. 16 m 72 a. Kax ymke ykasupaaoce B ra. VI, ons
cuHpaemMulii JApenax nNOCTPOEH € YCTAHOBKOM Ha coxpaneHne ,statw
UO* rpYHTOBLIX BOX. i
Jlpenaxknas cucrema BraouaetT 347 TpyOuaThHX KOJO/UEE
PACHOAOMEHALX Ha paccToAaHuax ot 6 go 20 u BAOAB YETHPEX
KHAOMETPOBON  JAHHMM, ODpoTpaccHpoBaHHOA OJau3 Oepera pexs
Apne, 72a). 3
LayOGuua TpyGuaThXx KOJOANEB, BHINOJHCHHHX B CKBaXKHHA
Auamerpom 500 mu, koaebaercsd, KAk nNpaBHAO, B npeaesax ot L
A0 20 M, cunTan OT NOBEPXHOCTH 3CMAH.
JLan oTpojn rpYHTOBHX BOA OT KOJOALEB NPHMEHEHH MPOJ0s
MENNMEe B cneunaaviof raaaepee cudoHH, nNoABoAAmIEE BOAY €
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MeThpeX BeTBeH ApeHa®a K ABYM €ro OCHOBHEIM HACOCHHM CTaH
uuAM (dmr. 72 6). Hekotopuie RONOJHHTENbHBIE NAHHHE 10 OXE
PAKTE pPH3OBAHHOMY COODPYXKEHHIO, 3aNPOEKTHPOBAHHOMY HOA PYKO
BOACTBOM aBTOpA HaCTOAmed raaBbl KHHIH, NPHBOAATCH HHNKE.

HdpenaxHue sapece, TaK ke KaK FOpPH3OHTANAbHBE H KOMOHHH
poBaHHBE JHHeHHbIE APEHAXH, B 3ABHCHMOCTH OT PacnoJ0KeHH
HX MO OTHOMEHHI0O K OCYWAeMOH TEppHTOPMH B NJaHE MOTY!
ObITh KJAACCH(HUHPOBAHH Ha KoJablueBse, u Geperopue. K nocaeg
HeH KaTeropuH A0JAXe€H OBITh OTHECEH B YaCTHOCTH H ONHCAHHBI
ApeHax.

BepTukanbuM ApeHaxaM NPHCYUIH NO CPaBHEHHIO C FOPH3OH
TAaAbHBIMH HHMECAEAYIOIHe OCOOEHHOCTH, B 3HAYHTEJALHOH Mepeé
onpejeaswoumne o6JaCTh HX NPHMEHEHHS: -

1. BeprukaipHple JpeHamu Jai0T BOMOKHOCTH OCYIIECTBJATE
KallTaX rPYHTOBBX BoJ H3 OoJjee ray0OKHX ropH3OHTOB BOJAOHOC:

Dur. 726. lNonepegurtll pazpes no apenaxy

HOH TO/INH, HeXeAH TOPH3OHTAJbHBE. B CBA3H ¢ OTMEYeHHH
00CTOATEALCTBOM HanGojee GAAroNpHATHRE YCJAOBHA AAA TPHMEs
HEHHA BEPTHKAJBHLIX JpPEHAMel CO3AaI0TCH NPH PAacnpoCTpaHEeHHO-
CTH HA BO3MOXHBIX TraAyOHHAX 3aKJAaAKH TOPH3OHTAABHBIX Jper
CAa60NPOHANAEMEX IPYHTOR, HOAOCTAAHHBIX XOPOLIO NPOHHILAEMbIME
FPYHTAMH H eJHHOM JJA BCeH TOJIH BOJOHOCHOM rOPH3OHTE.

B oxapakTepn3oBaHBHX YCAOBHAX, H O0COGEHHO NpH TrAyGOKOM
JIAETANAE BONOYNOPHOro CJA0S, BEPTHKAJbHBIE JpeHamHbe 3aBeCH
CMOPYT OCYIIECTBHTD 3HAYHTEAbHO O6o0Jee NOJAHHHA NepexBaT rpPYH-
TONMX BOJ, NOCTYNAWUHX HA APEeHHPYEMYI0 TEppPHTOPHIO H3BHE,
HEBNEAN rOPH3OHTANBHBE APEHH, NPOJOKEHHHE [10 TeM XKe TpaccaM.

BCTE € TeM nNOAHBIA nepexBaT, HAH NEPEXBaT 3HAUHTEAbHOR
AOAN HOCTYNANINX H3BHE BOJ, BO MHOTHX CJAy4adX OpH yCTPOfi-
CTRE APRIMKHMX 3aBec pemaeT ycnex APeHHPOBaHHS.
(R




[lpn ycrpoficTBe CHCTEMATHYECKHX JApeHa)ell BO3IMOMKHOCTL 34-
ABATA OPH MOMOMIH TPYOYaTHX KOJAOAINCB TPYHTOBHX BON H3 rJay-
OOKHX CJAOEB BOLOHOCHOH TOJINH TaKxke MOMKET OKa3aTbhCd BechMa
iennofi. B oxapakTepH3OBaHHBIX BHILNE TPYHTOBHIX YCJOBHAX ro-
PHAOHTANBHBEE JPEeHb, 3aKAaAblBAEMBIE B cnaﬁnnpmmuaﬂuux TPYyH-
14X, pacnpocTpaHAIOT CBOE BJAMAHME Ha KpaHHe OrpaHHYeHHYIO 30HY.
Jas moayvyeHus HeOOXOAHMOro NMOHHXKEHHA MOXET NoTpeboBarhes
IPpH 3TOM BecbMa 4YacTad CEeTh OCYMHTEMeH, C BHIIOJHEHHEM KO-
TOpOft OKaKyTCA CBi3aHHBIMH 3HAYHTEAbHLIA O6bEM CTPOHTEABLHBIX
pabor 1 OoabluHe HeynoOCTBa, OCOOEHHO B YCAOBHAX FOPOACKHX
M TNPOMBILLJIEHHEIX TEPPHTOPHH.

B Tex xe ycjoBHAX TpPyOGuaThHe KOJOAUB, KANTHPYIOUHE IPYH-
1ToBLle BOOAB H3 HHXHHX XOpPOmO MNPOHHOAGMEX H AOCTATOMHO
MOIMHBBX CAOEB, CMOTYT PacnpOCTpPaHHThL CBO2 BJAHAHHE, KaK NoKa-
MMBAET ONBT ycTpoficTBa KaaHdOpHHHCKHX JApeHamed, ma paccro-
MlHA B OECATKH H jJae COTHH pa3 Goabmue. Takum o6pasoMm MHO-
FOKHJAOMETPOBEIM CeTAM TOPH30OHTAJAbLHHX JApeH cMoryr OnTh
HHOTd NMPOTHBONOCTABJMEHH ApPpeHdXH, BHIIOJHEHHBE HI HeOOMb-
MOro YHcAa rayboxkux TpyOuaTHX KOJOLOEB € MexXanuueckof or-
KAYKOH,

2. BeprukanpHele JpeHaxu npH NPHMEHEHHH CHOONHMX npo-
BOAALUIHX YCTPOHCTB HJH BCACHIBAWOMHX TPYOONPOBOAOB, HEHOCPE
CTBEHHO CBA3aHHBIX C HACOCOM, a OCOOEHHO MNpPH NPHMEHEHH#H
OTKAYKH H3 OJHHOYHHEIX I{ﬂﬂﬂﬂuﬁ_ﬁ f.ﬂj’ﬁHHHHHH HACOCAMMH, A4aloT
BO3MOXKHOCTE 3HAYHTEABHO G0JBHISTD NOHHEKEHHHA YpoBHH l‘p_","llTD'
DX BON, HEXEJH JIDeHaXH TOPH3OHTAJbHHE HJAH KOMOMHHpPORAN-
uwe, [pu yerpoficTee mOCAEAHHX YPOBEHb NOHMMKEHMA JHUMHTH-
pyetcs 3aTPYAHHTEJBHOCTBIO H OOALUION CTOHMOCTBLIO NPOXOAKH
FAYOOKHX TpaHmed AaA NPOKAAAKH TOPHSOHTAALHBIX JPeH,

TpyasnocTH sTH OCOGEHHO 3HAYATEJABHE NPH HEOOXOAMMOCTH
NpOU3BOACTBA pabOoT moj ypOBHEM TPYHTOBHIX BOJ, 4TO 0OBINO M
HMeeT MecTo,

BuecTe ¢ TeM B yCAOBHAX TOPOACKOr0 M NPOMBILACHHOTO
CTPOMTEALCTBA NOTPeOHBIe NMOHHAKEHHA OKA3WBAITICH BO MHOrHX
CJYuaax BHAYHTEJbHLIMH, 49TO OGJArONPHATCTBYET NPHMEHCHHIO
dleCh BePTHKAJBHBIX JpeHaed name B YCAOBHAX OTHOCHTEALHO
OJHOPOAHOrO JAHTOJOIHYECKOro - COCTABA BOAOHOCHOR TOJMLILNH.

3. Iaa pepTHKAALHHX JApeHameld, OCYIECTRANIOWNX B OO0Jb-
HIHHCTBE CAYYAEB SHAUHTEJbHOE NOHHEEHHE, XapakTepHsl NpoBO-
AdlIHe YCTPOHCTBA ¢ HCKYCCTBEHHLIM NMOABEMOM ROJAM HACOCAMH
(oTkauKoA).

C npHMeHeHHeM OTKAYKH OKAIHBAKTCHA CBASAHHLIME  OGHIYHO
HECKOABKO YCAOXKHEHHBIE YCJAOBHA SKCIAOATAUMH o 3HAYHTE/b-
HOE MOBLINIEHHE MPAMBIX 3KCNJAOATAUHOHHBIX PACXOAOB 1O COAepma-
HHIO APEeHAXKHOH CHCTEeMH.

[Tpn npeMeHeHHH jiJa BEPTHKANABHMX JApeHawel CHOOHHHIX Npo-
DOAANHX YCTPOHCTE HJAH OTKAYKH M3 OJAHHOUYHHX KOJOANEB CO3-
AAITCH BMeCTé C TéM HCKJRNYHTENALHO ﬁﬂﬂ[‘ﬂ!l[}HﬂTHHE YCJAOEBHHA
A5 PErYJHPOBAHHA CTENneHH DOHHKEeHUA YPOBHH TpPYHTOBHX BOJX
I npounecce sKCnaAoaTanuH ApeHaxa. ITo NpeHMyIecTBO OKaskiBaer-
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ca ocobeHuO0 NEeHHHM MpPH HEBO3IMOMKHOCTH BNOJHE TOYHOIE
I'HAPOreoJOrHIeckoro mpPor{osa noHuxkawmero AeficTBHA cHCTeMH
H HeJAONYCTHMOCTH mepenoHnmxeuns. Caenyer TtaKxke OTMETHTH,
4YTO NpH NPHMEHEeHHH Ha3BaHHHX NPOBOJAAILMX CHCTEM H H3BECTHO
34iace B BLICOTE BCaCHBaHHA HeO6AAronpHATHOE HABJEHHE, 3aKJII0
yaomeecs B oObvHO HAOGAIONAEMOM NOCTENEeHHOM NOBHINEHHH TI'HiAs
paBAHYECKHX CONpOTHBJAeHHA npH Bxoae B (GHABTPH TpYOUaTHX
KOJMOAUEB, MOXKET JOKaAH30BATLCA NPH SKCHAOATALHH COOTBET
CTEYIOMMM CHHXKeHHeM AHHAMHYECKNX YpPOBHEH B KOJOAUAX. -

Kak caeayer M3 H3JOKEHHOTO, neaecoobpasHOCTh NpPHMEHEHHS
TOr0 HJAH HHON0O THOA JIpEHa}.a 3aBHCHT rJaBHeIM 006pasoM oOF
FHAPOTE0NOrHYeCKHX YCAOBHA TeppHTOpHH H TpebGyemoit cTencHd
NOHH ¥ EHHA,

Jlns npaBuABHOTO pelleHHAs BONpoca Heo6XOAHMO B YaCTHOCTH
3HaHue OOCTOATEJBCTB, ONPEACAfIONHY BHCOKOE CTOAHHE YPOBHA
FPYHTOBLIX BOJ, YCJOBHH MX MHTAHHA M ECTECTBEHHOIO JApPEHHPO
BAHHA, :

Ckasangoe cBHAeTeAbCTBYET 0 G0JAbmoOM 3HAYEHHH NPABHALHOM
NOCTAHOBKH THAPOre0JOrHYeCcKHX HCCAefOBaHHA, nmpeauecTBYIOULH
VCTAHOBJAGHHIO OGIel cxembl JApeHamHoro coopymenus, OueBuaro
BMECTE C TEM, HTO B psje cayyaes uexecoobpassoe pelneHne
cMOXeT OuHTh HalAeHO JAHWIBL B npouecce npopadoOTKH H TEXHHKO-
SKOHOMHYECKOro CPABHEHHH HECKOJIBKHX BEFIHEIHT-DE APEHAXKHE y
COOPYXEeHHHA. ¢

I'MIABA XV
TPYBYATHLIE KOJIO/UbI

B 3aBucHMOCTH OT cnocoba coopyxeHHs TpybuaTHe KOJA0A0NH
MOTYT OHTb KJAaCCHOHIHPOBAHB Ha: |
a) morpykaeMue ¢ NOMOMbIO 3a0HBKH HAH BBHHUYHBaHuA (K STOH
KaTeropui A0JKHB ObITh OTHECEHB TAK HA3WBACMbIE ,HOPTOHOBCKHE™
KoJaoansl H TpyGyarThHe ApeHH FOAJAHACKHX jpeHamedi); :
G) morpyxaemue C NOMOINbIO MOAMLIBA; A
B) OypoBHeE, '

a) HopToHOBCKHE KOMOAUL W BEPTHKANLHBIE APEHB FOAAAMACKHX Apenawed

HoproHoBcKHe KOJOALL BHNOJHAIOTCA NYTeM 3aGHBKH WJAH
BUNNUHBAHNASA B TPYHT KOJOHHEL, COCTOSLIER M3 JKE/JE3HBIX HACTAB=
NMX TpyO, obepryToro megHoH ceTko#l xenaesHoro ¢uALTpa H NpH<
KPeNACHHOro K QHAbTPY HAKOHEYHHKA, KOTOPLIl B 3aBHCHMOCTH OT |
tnocota norpyxenus moxer OuTb ,3a0HBHHM® HAH ,BHHTOBHIM®*,

JlaMerp HOPTOHOBCKHMX KOJOAUES He npespimaeT o6uun0 50 Ak,
i rayGunn norpyxenns — 8—10 a, -4

JuOunKn MAW BBHHYHBAHHE HOPTOHOBCKHX KOJOALEB Ha YKa3aH-
Y10 PAYONNY BOSMOKHE JHIIL B MACKHX CBA3HHX HAH PHXAHX
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NECYAHBIX TPYHTax, HE CONepKAaWHWX TaAbKH, WeGHA HAH Kaw-
med,

B menee GaarompHATHHX ycAOBHAX npHGeraioT K npeaBapHTeb-
NOfl 3abypke cKBaXHHMW (He ykpenasemofi oGcaambiMu TpyGamu) na
FAYGHHY A0 YPOBHA TPYHTOBHX BOJ, YTO 3HAYHTEALHO yMenbinaeT
HOIMOXKHOCTE NMOBpEXACHHA TPy6 HAH QHABTPA KOJAOAUA NPH NO-
I'PYIKEHHH,

3JaxBaTHaA CNOCOGHOCTH HOPTOHOBCKHX KOJOAUER BECHMA Hepe-
Auka, [Ipu cambix GAaronpHATHHX YCAOBHAX (B UHCTHX KPYynHO3Cp-
WHCTHX NecKax) Koaonen auwameTpoM 50 MM MOKET NPHHATH He
cowme 0,2—0,3 afcex rpynTOBO#l BOAK. YCTaHOBKA HOPTOHORCKOT O
KON0LUA B MENKO3EPHHCTHE MNecyaHse .
[PYHTH NPHBOANT O6HMHO K GHCTPOMY J
SANNEHHIO (HABTPA H pPe3koMy mnaje- |
unio nebura, fl

BRnoanseMule M3 KeAe3HLX TOHKO-

CTEHHHX TPYO HODPTOHOBCKHE KOJOMIL
WBJAIOTCA BMECTe ¢ TeM BeChMa HenoJ-
FOBEYHEIMH HaMe nmpH MaJo# arpeccus-
HOCTH TPYHTORHX BOJL

[TosToMy oOnHcanHas KOHCTPYKUHSA
Koaonues nenecoobpasua (npu Gaaro-
NPHATHBIX THAPOTEOAOTHYECKHX YCJ0-
BHAX) AHIBL B CAy4asaxX, KOrja Cpok
JKCNA0ATALHH ADEHAXKHKX COOPYXKEHHH
OrpaHHYeH HeCKOJbKHMH T'OJaMH.

[lo cnocoby ocymecreaenns K HOp-
TOHOBCKHM KOJOJAIMAM NMPHMBIKAIOT MeJ-
KHE MOTJAOIIAKMHEE KOMOAUM H3 O0mY-
HLIX TOHYAPHEIX ApeHAXHLIX TPYO, NpH-
MCHAEMBIE TPH YCTPOHCTBE roJaaani-
Ckoro apenaxa (dqur. 73). @ur. 78. Beprukaawman apens

[Tpu yerpofictee nomo6HEIX KOJOM- FOMNAMACKOrO  Apenama

lleB B npeaBapuTeAbHO npobypeHHYIO,
HO He 3aKpenJeHHylo oGcaiHbMH TPYyGaMu CKBAXCHHY DIOHACTCH npw
IOMOIH XKEeJE3HOr0 CTEepPKHHA, YnHpamomerocs B AVGonui noanom
(HAKOHEYHMK), KOJOHHA, COCTABJAEHHAS M3 TOHYAPIMX TpyG, KOH-
HEHTPHYECKH pacNOJOXEeHHBX BOKPYT CTEPIKHA B JIBA CAOH TAKHM
06pa3oM, YTO 3BEHBLS HAPYKHOTO CAOSA NEPEKPHBAIOT CTHKN JBEHLER
BHYTPEHHEro CJo4.

3axsaTHas cnocoGHOCTB NOXOGHBIX KOMOMUEN HHuTONHA, OGAACTS
MX NpHMEHeHHA oxapakTepusosana B ra. XIV,

.

o J/,——'

6) TpyGuathie KoAOmMIb, NOrpyMACMBIC ¢ NOMOULLI0 NOJAMBIBA 1

Kax noxasan onur Coiossoactpos, Tpy6uaTee KOJAOAUH JAMa-
mMeTpom ot 150 no 200 mm, cocTaBaenume W3 KeAe3HHX TPVO W

! Cu.  HMckyccTBennoe nounaenwe Ypouus rpynrosHx soa® npoip. H. Il. Ky-
CaAKMMa,
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WEJNCIHOro (pHALTPE C CETKOH, MOTYT GLITh MOTPYKEHH B NecyYaHHe
FPYHTH A0 ray6uas 20 & npH noMomu DOAMLIBa. !

FHa pa6orax Coro3BoACTpos NOAMHE OCYUIECTBAAICS NpH NOMOILH
CTPYH, moOAaBapwiefics nox Jgasacuuem B 2—6 amum x dpesepy
Kapiaca no Tpybe aunaMerpom B 30—50 ma, yctanOBAEHHOMH HA OCH
koaoana (¢ur. 74). Jlas 0TBOAA NyABNEl CAYKHAA BHOPOCHAS TPy e
nuameTpom 75—100 am, yCTAHABAHBABMANCA HA ONMOPHOE KOABIO
34HATOE MeKAY HAKOHEYHHKOM M pHABLTpOM.

[locae norpy:xenns kapkaca Koaoaua Ha HeoOxoAHMYI0 rayGun
HaTHETATE/bHAst M BHIOPOCHAR TPYOW M3BJAEKAAHCh H3 KOJOLIA,
a4 OTBEPCTHE B YHOPHOM KOJABILE
3a0HBaNOCHL JepeBsHHON npolKoi,
Cnyckasiueilca cBepxy Ha WITAHrax,

[lpouecc norpymenus onucan-
HBIX KOJOJUEB BECBMA YaCTO OCJAO=
KHAJACA oOpazoBanHeM NeCcyaHLX
wNPOOOK®, 3a0HBABOIHX HAKOHEYs
HHK M HHIKHIOW 4aCTh BHIGPOCHOH
TpyOu. [Nopobuwit gedexkr momer
OBITh, MOBHAMMOMY, CMATYEH HAH
NOJHOCTBIO YCTPAHEH NpHMeHe-
HHEM KJanada, aBTOMaTHYECKH
SUKPHBAIOMEro OTBEPCTHE B OMOP=
HOM KOAbLE. E

O6umme cooOGpameHHs rOBOPAT
34 TO, HTO THAPABAHYECKHM CHO= |
CO00M MOrYT MOrpysaTbCs Ha
YKA3aHHYIO BHIIIE IAYOHHY KapKacH
H MHBIX KOHCTPYKIMH, COCTABJEH-
HLIE H3 NPOYHBIX H XOPOHmIO CKpen=
JEHHHIX Mexay col6oH 3BeHbLEB.
[Mocaeanee neoOxoauMO, TAK KaK
B NpoUecce ruapaBiaHuecKoro mo-
IPYXEHHS NPH 3aMaTHH KoJoaua
TPYHTOM BCerjia Momer norpebo-
dur. 74. Tpy6uatwii koaogen ,Coips- BATECA €ro NPHHYAHTeAbHas mO-

BOACTPOA® CajKa nyTeMm AONOAHHTEALHOM NpH-
IPY3KH, NPHNOAHHMAHHA H Bpames-
HHA Kapkaca, _

[lpn He6OJAbmMHX TrAyOHHAX NOTPYXKCHMS KOHCTPYKIHA KapKaca
MOMET OHTbL ecTecTBeHHO oO6jaerdyeHHof. OHMT CBHACTENBCTBYET
0 TOM, YTO NPONECC THAPABAHYECKOTrO MOrPyMKeHHA MEJKHX KOJOT-
HER HAET NOCTATOYHO YCMNEIIHO H B CYMAHHHCTHIX TIpyHTAaX. 1

Hewxenareasnofi 0coGEHHOCTBIO THAPABJAHYECKOro Ccnocoba SB-
ANETCH ROSMOMHOCTH 3HAYHTENbHOIO PaspHXJAeHHH PYHTA Y HADYXK-
HMX CTENOK KOAOAUa H NOSABJEHHA CRA3AHHBIX C STHM paspHXJCeHHEM
OCnADK, :

CABJCTIIE HemocTaTOYHOH paspaGOTAHHOCTH KOHCTPYKUMIE H
HPNEMOR Beaenis paGoT rugpasaHyeckust cnocob ycTpoiicTea Tpy6-
HATHE KOJOAUER He uMeeT mOKAa WIHPOKOrO NMPHMEHEHHH.




B) bypoesle TpyGuaTsie Koaoallw

Hauboaee yuuBepcaabHeM cnocobom yeTpolcTBa TpyGUHaTHX
KOJOAUER ABAfeTCA OypoBOHd. ITOT Cnocolb, XapakTepHaymomunics
penBapHTENbHOH NPOXOJAKOH CKBaXMHH, 3aKpeniaseMulX B o0BajaH-
palouEXca nopogax oGcagHnmu TpyGaMH, JAeT BO3MOKHOCTH COOpY-
WMEHHA KOJOAUEB 3HAYHTEAbHON rAyOHEL U AHA-
MeTpa B JIIOGLIX TPYHTOBHIX YCJIOBHSX. .;P_..r_h.,.

byposue TtpyGuaThie KOJMOALL, H3BECTHHE
B GOJBIIOM YHCJAE BHAOH3MEHEHHH, MOJYHAOT
NpocTeHmY0 KOHCTPDYKUHIO B CAy4Yae YCTpPOH-
crea HX 6Gea ¢uabtpa. [IpHem BOAH ocyime-
CTBAAETCH TNMPH STOM 4YE€pPes OTKPHITOE IHO HJH
He 3aKpenyeHHble 00cagHuMH TPYOaMH CTeHKH
HiKHEH YacTH cKBaxuHH. Koaoauw noaoOHOM
YNPOMEHHOH KOHCTPYKIHH NPHMEHAIOTCA mpe- o\
HMYIIECTBEHHO MpPH KanTaxe NMOI3E€MHBIX BOJ
M3 HeoOBaNHBAOMHXCA CKAJBHHX NOPOA.

HeckoabKO yCAOXKHEHHYIO, HO TaKKe BecbMa
NPOCTYI KOHCTPYKUHIO HME0T 6YPOBHE KOJOM-
ibl, npaMensemsie waoraa s CIIA npu yctpoii-
CTBe BEePTHKAJALHLIX JADEHayel HA HMPPHTalLHOH-
HEIX CHCTemax !, (Y- Mypma

[Tocne npoxonakH CKBaMHHB, 3aKPENJeHHOH Nampytox:
TOHKOCTEHHLIMH KJCNAHBMH HJAH CBADHBIMH |
Tpy6aMi (HAPOLICHHHIMH B ABA CJA0f), CTEHKH
ITHX: TPYO nNpoALpABAHBAIOTCA (NpOAABAHBA- i
HHeM OTBepCcTHA) B mnpeaedax BOZOHOCHOTO gt @unem
FOPH30HTA NpPH NOMOWH CNeyHaasHOro nepdo- it
patopa, CONyCcKaeMmMoro BO BHYTPEHHIOIO NOMOCTE
Koaoaua. O6aacTh npHMeHeHus NOAOOHBIX KO-
JOANEB OTPAHHYHBAETCA CAYYaAMH 3aXBaTa rPyH-
TOBHX BOJ, H3 KPYNHO3EPHHCTHX (rajevyssx HaH
I'PaBEJHCTHIX) TPYHTOB.

Onucanusie cnocobul ycTpoficTBa OypOBBIX
TPyOuUaTHX KOJOALEB XaPaKTEPHE OTCYTCTBHEM  qyp, 76. ( xeus py 6-
JArOTABJHBAEMBIX Ha MNOBEPXHOCTH 3eMJAH H WATOrO Koaomus
OlyCKaeMbiX B CKBaXHHH (QHJIbTPOB, a TaAKMKe
TeM, 4TO CTEHKH KOJOALEB 3aKpenydioTcd no ncefl ux BecoTe
OOCafiHEIMH  TpyGamH, HCNOJIL3OBAHHEMH AN NPOXOAKH CKBA-
MHH.

B tex caywasx, koraa npu ycrpoficrse Oypopux TpyGuaThX
KOJOAUEB AAA BOAOCHAGKEHHS HeoOXOAMMO OCYMECTBHThL NMPHEM
FPYHTOBBIX BOJ H3 ONpeJeJeHHOr0 H NPHTOM He nepsoro OT Mno-
BEPXHOCTH 3eMJH BOJOHOCHOTO TFOPH3OHTA ¢ HaXeKHON H30JAnnHeil
BBmenexamux, Koaoansl BENOARAITCA O0AbIue# yacThio O cxeme,
npeacrapaenHofi Ha dmr. 79,

S
mpylis

~ (Omemodnus

! Cu. Harold C. Schwalen ,The Stovepipe or California Method of Well
Urilling as Practiced in Arizona®, 1925.
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IIpOM3BOACTEEHHKE TPHEMB YCTPOHCTBA TNOAOGHHX KONOLUER
CBOJAATCSA B OCHOBHOM K CaAelymlomemy. )
lMocae MpoxoAKH HA MOAHYIO IAYOHHY CKBaXHHBI, 3aKpenaseMoll
ofcaapuMiA TpyGaMH, B Hee CNYCKAETCA HA IITAHrax sapanee 3as
roTOBRJEHHAS KOJOHHA, COCTABNEHHAA OOHYHO H3 OTCTORKHNKA, pHALTPA
H CHalKeHHOro H‘_'f{]JTﬂﬁ rayxoro narpy6ka. llltanrn saxanunsaiorcd
CHEUMAIBHEIM KJIIOMOM HAH CHyckumM natpy6koMm. Mydra B cayuae
CNyCcKa KOJOHHH Ha KJAlOUe HMEEeT COOTBETCTBYIWOIHE €My NpopesH.
KoncTpykuns ¢uabTpa MOXeT OHITh NPH STOM pasaAnid-
HOH B 3@BHCHMOCTH OT TPYHTOB BOJOHOCHOIO CJAOA.
Bcaen 3a noctaHoBkod ¢uabTpa Ha 3a00f cxkBas
MHHH ob6caaubie TPYyGH NOATATHBAIOTCA BBEPX B NMOJOA
JKeHHe, ykasapHoe Ha (¢ur. 75, B pesyabTare yerd
(GUALBTP BXOAHT B CONPHKOCHOBEHHE C rpYHTOM. Koabs
LHEeRoH 3a30p MEXKIY TAyXoH 4acThio QHALBTPOBOH KO-
JOHHH B OOcCajiHbiMiH TPyOAMH YIIJAOTHAETCA NMEHbKOBOR.
NPOCMOJEHHOM NPAABLID, HAMOTAHHOR HA rAyYXOH mnar-
py6OK nepej cnyCcKOM KOJOHHH B CKEAXKHHY HJIH KaKHM .
AH00 HHEM cnocobom, ;
Tpybuateie koJoaun nojaobuoro cnocoba Bunnﬂﬂei
HHA HEBHINOAHO OTJAHYAITCA OT ONHCHIBAEMBIX HHXKE
TEM, YTO HEe AONYCKAIT BTOPHYHOTO HCNOJAbL3OBAHHA |
ob6caaanx TpyO, OCTAIMXCA B TPYHTE IJA8 3akpern-
JeHHA CTEHOK KoJ0jua Halx (HALTPOM.
Bmecre ¢ Tem npumenenHe TpyOuaTHX KOJOAUER
NpH YCTPOHCTHE JAPEHAMHLIX COOPYMXEHHH MOMKET OKa-
3aThCA, KaK MPaBHao0, Ueecoo0pasHEM JAHILL B TOM =
caydae, ecaH CyIeCcTByer AOCTATOYHO XOpomas ecrte-
CTBEHHAsl MHAPABAHYECKAA CBA3L MEXAY 3aJeraoumHmMH
Dur. 76. Cxe- Y NOBEPXHOCTH 3€MJH IFPYHTOBLIMH BOJ4MH H BOJAAMH
Ma T1pyGuaro- TOrO OTHOCHTEJALHO raybokoro ropHsoHTa, B KOTOPOM
roe  KoaoAUa mpeanoJaraeTcd ycTaHoBHTh ¢uabTp. [lostomy oco- &
GeHHOCTh KOJOAUEB ONHCAHHOTO THNA, 3aKAI0YAI0WANCH
B BO3MOXHOCTH HaAeXHON H3IOASUHH moaiemxamero KantTaxy BROAJO-
HOCHOrO I'OPH30HTA OT BHIUEJIEXKANHX, HE HBAAETCH B OOBYHEX
YCAOBHAX YCTPOHCTBA APEHAXKHHX COOPYIKEHHA noaesHoh.

bonee npHroAHLIMH AAA APEHANHLIX COOPYKEHHA B NOAABARIO-
nieM GOAbIIHHCTBE CJAy4YaeB aBaAAOTCA GypoRue Tpy6uarue KOJAO s,
CoopykaeMpie C NOJHHM H3paedvenHeM obcaanmx Tpy6 M3 rpysra.

noco6 BHNOAHEHHS NOAOGHHX KOJOAUEB CXOJeH B O6mUX
Heprax ¢ onHcaHHeM. B KOJAOHHY, oOmyCKaemyio B STOM Cayvae
B saKpernennyio o6cagabMu TpyOaMH CKBaXHHY, BKAIOUAIOTCH OLHAKO
NOMHMO OTCTOHHHKA ¥ QHAbTPA HacTaBHHE TPyOW, Oaarojapa dYemy
KOAOHNHA NOJAyYaeT 3HAYHTEABHYIO AJMHHY, BCErjla HeCKOAbKO NpeBnl-
ALY IO NOJHYI0 rAYOHHY CKBaMHHBL.

Ilocae nocTaHoBKH KOJOHHW HA 3a60H o6Gcaansle TPYOH H3BjAe-
KQIOTCH N3 CKBAXKHHH H KOJAOAEN MOJydYaeT BHA, NPeiCTaBJEHHLIA
i an. 76, .

OJO0NME KOAOAIL BECHMAa YACTO BHINOJHAKTCA C (GUALTPAMH,
HMEIOINMIE OANROUNYIO HAH ABOAHYIO NeCYaHo-rpape/nCcTyio OOCHIKY,
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OnuHoyHud necyaHo-rpaseqHcTHi caoft HauGoaee MPOCTO Bhi-
NMOAHACTCA 3aCHINKOH CBEePXY KOJbUEBOro 3aszopa, o6pasyioimerocs
Mexcay obcanusimu TpyGamu H kapkacom koaoaua. lllupuna sasopa
He HOoJaXHA OGHTh OPH BTOM MeHee 7.0 cat,

3acHIKa MECYaAHO-TPABEAHCTOr0 MAaTEpHaad MPOHIBOANTCH CAOMN-
Ml BRICOTOR 1—2 M ¢ nocaefoBaTeNbHBHIM H OCTOPOKHLIM IO/
emMoM oOcanHeiX TpyO, ()pesep KOTOPHIX HA JIOOOH CTAAHM BLUTOA:
HeHHS OOCHINKH JOJAMXeH OuThb MOrPYKeH NOJA €€ MOBEPXHOCTHL He
MeHee geMm Ha 1,0 .

HBoitnas o6cunka GUABTPOB BEIOAHAETCH OGHYMHO B ABA NPHEMA,

[locae NpOXOAKH CKBaKHHH B Hee ONYCKAETCA MPOMEKYTOMHAN
KOJOHHA TPyO6, UMelollas AAAMeTp He MeHee yem Ha 15 cu Mensmui
avameTpa obcagHux Tpy6. Koabuepo#t 3asop Mexay oOcagHBIMK
H NPOMEXYTOYHRIMH TpyGaMH 3aceilaeTcd B NepBYIO oYepeib ¢ MO-
CTENEHHBIM NOABEMOM BC/AE/ 38 NOBHIIEHHEM YDPOBHA 3achilkH O0=
CcagHux Tpyob.

AnajsorHudsiM  o0pasoM mnocae ycrpolicTBA HAPYIKHOTO CJAOA
OOCHIOKH M MOCTAHOBKH KapKaca KOJ0AUA HA MECTO BHOOJHAETCH
BHYTPEHHHHA CJ0# OOCHNKH ¢ MOCTENEHHLIM H3BJASUEHHEM H3 CKBA-
MHHB TPOMEKYTOYHOH KOJOHHB TPY6.

[TpumenaloTcas W MEBHE CnocoGb YCTPOHRCTBA MeCYaHO-IPABCAN-
CTBIX OOCHMOK. HekoTopele M3 3THX CHIOCOG0B OCBENIEHB HIWKE HPH
ONHCAHHH KOHCTPYKUH (PHABTPOB.

2. KOHCTPYKTHBHBIE 3JeMeHTh TPpyOuaTeiXx KOJAOAUEH
a) O6mue yxkasauua no ycrpofictey Kapkaca

OCHOBHBIMH SMEMEHTAMH Kapkaca TPyGUATOro KOJAOAUA CAGAYEeT
CYHTATh: OTCTOHHHK, Kapkac (uAbTpa H OOGCANHBIE MAN MACTANMME
TpyOHI. -

B 3aBHCHMOCTH OT MECTHBHX YCJAOBHH HEKOTOPLE MY MEPELNC-
JACHHLIX 9/EMEHTOB MOTYT OHTH BHEKJJIOHEHHM H3 COCTANL TPyOuN-
TOTO KOJOAuA,

OtcrofluuK, ycTpaHpaeMblili OGHYHO AAMHON 12 4, MOMET OF-
CYTCTBOBAaTL B Te€X CAy4afAX, KOrAa OUHCTKA KOJAOMMA OF MOIYLEro
CKOMHTBCA HA JNHE €ro ocajka Jerko OCYUecTouMa uian » rex cay-
4asx, KOrJa XapakTep TPYHTOB BOZOHOCHON TOAMG M OpunsTan
KOHCTPYKOHA (HIbTpa ofecneyHBardT KOJAOAGH OT ChoAb-anbo auna-
HHTENBHOTO BLIHOCA BO BHYTPEHHIOIO €ro NOAOCTL MACTHIL rpynTa
B MEPHOJ BKCIJIOATALHH.

PUABTP HE CTABHTCA MPH 3aXBATE IPYNTONMX BOA M3 TBEPALIX
H HeoOBajlHBaWIIHXCA NMOPOIL.

TpyOuaTthie KOJMOAOL MOCYT OKASATHCH MHHOr/AA BLOOJHEHHBIMH
TaKke Oe3 oOGCAHHX HJH HACTAPHMX TpyO, PACHONOKCHHHX HAZ
KANTHPYIOWEHR YaCTbI0 KOJOALA,

Takoit cayvat MomeT HMETH MECTO NpH OTBOAE TPYHTOBLIX
BOA OT TPYOMATHIX KOJOAUEB CAMOTEUHLIM KoanektTopom (pHc. 87).

BuyTtpenau#t auamerp kapkaca jodumed OGbThH AOCTATOYHBM LA
pasMeutenns B HeM oG60pyAOBANNA, NPEeAHA3HAMEHHOTO AAA OTKAYKH

141



i

HAH OTBOHA I'PYHTOBHX BOAL. F'IET}F NOoAJMEXHT KK NOCTOAHHOE
SKCII0aTanMnoOHHOe 000pPYAOBAHKE KOJOAUA, TAK H BPEMEHHOE, npes-
HA3HAYEeHHOE JAs NPOH3BOACTBA CTPOHTEJBHBIX OTKA4YeK.

JleGHT TpH CTPOHTENBHOH OTKAYKE JOJAMEH OLIThL HE MEHEE MaK-
CHMAJBHOI0 SKCIMIOATAUHOHHOIO. 1

Becema CymecTBEHHOE 3HaueHHE A prﬁlmTHx KOJIOJALER aApe-
HaMHHX COOpYKeHH{l, pPACCUHTHBAEMHX Ha AJHTEJbHHA nepHoa
paGoTH, HMEeT BONpoC O BHOOpe MaTepHaJa Kapkaca.

MaTepHaa Kapkaca ONpejensieTcs BO MHOMHX CAYYagX NPHHATHM
cnocof6om npoHspoacTBa pabor mo ycrpofcrey TpybGuarToro KoaAo-
na u obmedt ero cxemof,

HMa Bcex OnMHCAHHLIX BHILE PA3HOBHAHOCTEH TPy6uaThX KOJAOALEB
HanGoABIIYIO CBOGOAY B BHGOpPE MartepHana Kapkaca mnawT OGypoBue
KOAOANK, OCYMEeCcTBASeMbe C NOJHHM H3BJaeuenneM obcanHelx TPY6
n3 rpynra. Kapkacu noAoGHEIX KOJOAUEB MOrYT OLITh BLIMOJHEHB
M3 Weaesa, yyryHsa, Aepepa, KepaMHKH W HHBX MaTepHajos.

[MepeuncaeHHse MaTepHaaw 06Aafal0T PasaAHuYHOfM cnocOGHOCTEIO
NPOTHBOCTOSITL PaspymalomeMy BAHAHHIO 'PYHTOBHX BOI.

HKeneso noasepxeHO KoOpposun B HanbGoawwen crenenn. Ilpn
ﬁﬂarﬂﬂpHHTHHK YCJAOBHAX, KaK MNOKassBaeT ONLIT 3KCIJAOATALHH
HEKOTOPHX APTe3HAHCKHX H A0OMBAWONAX TPYHTOBHE BOJAE KOJ01-
11€B, KAPKACHl, BLINOJHEHHLIE H3 XeJAe3HuX Tpyl, MOryT mpPOCAYKHTH
20—30 setr u Goaee. B menee GAaronpuATHRX YCNOBHAX NpH aK-
THBHHX B OTHOIIEHHH KOpPPO3HH IPYHTOBEIX BOJaX XeJe3Hwle Kap-
Kacs MOryT OHTb paspymeHs B HeCKOAbKO MEcsllen.

KoppoauiHue siBAeHHA ¢ OCOG0OH MHTEHCHBHOCTBLIO Pa3BHBAIOTCH
B TPYHTOBHX BOJaX, 00JajaIUHX KHCJAOH peakiued, a Takke
B BOJAX C BHICOKHM COJEPXaHHEM XJOPHJIOB, HHTPATOB H Cyabda-
tToB. Paspymawoulee BAMAHHE MOryT OKasath Taxke mArkue, Oora-
ThHE KHCJAOPOAOM BOJH.

QueBHAHO, YTO PaspylLICHHE Kapkaca MOMXKeT NPOHCXOLHThH H HaK
ypoBHeM TrpyHTOBuX BoJd. OcobeHHo HeGJaronpHATHH B 3ITOM
OTHOmMEHHH GoraTtese OPraHMYecKHMH KHCAOTAMH GOJOTHHE NOYBHI,
4 TaKKe MOUBL, COAepXaune 3HAYATEAbHNE KOJAHYeCcTBa Jerkopac-
TBOPHMH X KOPPO3HOHHO-AKTHBHHIX cojeil. Koppo3uHAHLIMH CBOHCTBA-
MH BecbMa uacto 006JapaoT TaKKe TAK HA3nBaeMblf ,KyJAbLTYDHEH
CJA0i*, BeCbMa pacnpoOCTpaAHEHHLIH HA TOPOACKHX H NPOMBILLAEHHBIX
TepPPHTOPHSAX, H MOYBH, 3arpA3HEHHHE NMPOMHINJEHHLIMH OTXO0AaMH
(mJgakoMm, 30408 H np.).

B ueasx samMTH OT KOPPO3HH MENe3HBE Kapkacw TpyOyaTHX
KoAaoanes Moryt OuTh acdaabTHpoBanbl. CAGAYET OAHAKO HMETH
W BMAY, uTO acaabTHPOBKA MOMKeT oKasatcd s(dexTHBHOH TOAb-
KO B TOM cJayyae, ecAH HaHeCeHHBA HAa TPy6H OHTYMHHA CHOA He
fiyaeT nonspexmaen npu ycrpoiicTse Koaoaua.

Juaunreasno Goapmed, HEXEAH MKeae30, CONPOTHBAAEMOCTbIo
AUMBNecKuM panannaM obaajaerT 4YYryH, Tak:Ke OJlHaKO noaeepra-
UM ACH nocTenenHoMy paspyuieHHio noa AeHCTBHEM KOpPPO3HHHBIX
noa,

O noaMomnofl npoaoKHTeabHOCTH CAyKOB Kapkacos TpyGua-
THE KOAOANEN, DUMIOANEHHEX H3 YYTYHA, CBHACTEALCTBYET ONMHT HX
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HClpaBHOH paGoTe B TeuyeHHe pAJa JecHTHAETHH Ha HEKOTOPHX
repMaHckHx Bomoc6opax, MOCTPOEHHHX A48 neselt BopocHaGKenus.
HeKkAUATENbHO AIHTENBHBIMA CPOKaMH caAymOu nmpu Gaaronpust-
HEIX YCAOBHAX OTAHYAITCA YYTYHHHE TPYOH BOAONPOBOAHKX ceTelt
(13 MOCKOBCKOM BOAONPOBOJAE HMETCS TPYOH €O CPOKOM CAYHOLL
okoa0 100 aer, o ®pannuu — ceuiue 200 aer) .

B nocTpoeHHHX 3a MOCAGAHHE TojiH BepTHKAALHHIX B KOMGHHMN-
POBAHHEIX JPEeHAXaX HAlJH cebe MPHMEHEHHe TPYOUATHE KOJAO0AIH
¢ KdpkacoM, BHNOJHeHHHM u3 jaepepa. [lojoOuuie KOHCTPYKUMN OT-
JHYAIOTCA JAEIIEeBH3HOH H NPOCTOTOH H3rOTOBJEHHA.

[TocTosnHo npebuiBaiouias B BOJE ApPEBECHHA HE MOAMAETCA pas-
PYIMIEHHIO OT THHEHHH. Buecte ¢ TeM Ha Hee He OKa3HWBAIOT TaKKe
HHKAKOTO DPaspyllalouiero BAusiHHA KHCJAOTH H COJH, PACTBOPEHHLE
B TPYHTOBHX BOJAaX.

CpokH cayxO0el TPyGuaTHX KOJONLER C JePeBAHHHM KAPKACOM,
NOCTORHHO HAXOAAUIHMCA IMOJA YPOBHEM TIpPYHTOBBIX BOJ, AOJIKHE
(HTE NOSTOMY BECBMA 3JHAYHTE/bHBIMH.

JepepsaHube KapKachl MOJMHEL BHIIOAHATHCH MO BOIMOKHOCTH
ua py6a HAH AucTBeHHHNB. JlonycTHMOR #ABASETCH OAHAKO TAKMKE
COCHA.

HauGonee GaaronpHsaTHHE A5 NPHMEHEHHA JAEPEBAHNMX KapKa-
COB YCJAOBHA HMCIOT MECTO B BepPTHKAJbHEIX H HﬂHﬁHHH]}ﬂBEHIIHx
JpeHaXxax ¢ CaMOH3NHBAIOMIHMHCA KoJdoxguamu. Bea koumcrpykuous
nog06HLIX KOJOJUEB OKa3hBaeTcd NOCTOAHHO CMOYCHHOA BonoH
W MO¥eT OHTh MO3TOMY BHNOJHEHA LEJHKOM H3 jaepesd,

[lpy nmpHMeHEHHH B BEDTHKAJAbHHX JpEHAMAX BAKYYMHLIX 1po-
poagux ycrpodcte (dur. 88 a, 6) naa sepxuedt wactm Koaomua,
pacnoJOeHHOH Bhillé YDOBHA TPYHTOBHIX BOA, CO3AAIOTCH YCAORHSA
nepeMeHHOd BJAAKHOCTH, B KOTOPHX AepeBo MoOMKeT OuTh OGucTpo
paspymeHo rHHeHHeM. B nopobHux KoJXoauax M3 Aepena  MOKeT
BHNOAEATECA AHmMb GHABTD, a A4 HACTABHEIX TPyOH Aoamen GuTh
puMeHeHn Kakol nnGo HHOH Martepuan (4yryd, acGoueMment w np.).

MckAouHTeNBHO JOATOBEYHEIMH H COBEPIIEHHO HE NOABCpIKeH=
HWMH Pa3befameMy AeHCTBHIO TPYHTOBHIX BOM ABJMIOTCH KapKaCh,
DWMNOJHEHHEE M3 ToHYapHEX TpyO. MNonoOHHE KapKaCu NpHMEHSs-
OTCH 32 TpaHHued npu raybunax xKosonumes Ao 25 a.

B CCCP kpailne xenaTeAbHOMY NPHMEHEHHIO FONYAPHKX KOH-
CTPYKIHAE AA8 HerayOoKHX Tpy6G4yaThiX KOJAOAUER MCUIACT HeHasa-

MEHHOCTE NPOH3BOJACTBA JHPYATHIX TOHUAPHWX TPYO6 nas (PHAL-
TPOB.

6) PHALTPH TPpYOGYATHX KOAOMUEH

PHALTPH AOAXKHE BCErga BHIMNOJAHATHLCA Takum o6pasom, 4TOOH
X ABPYATHE HAH IMEJAHCTHIE CTEHKH, MHOIMA 3amuIleHHbBIe CeTKOH
WAan oOGCHNKOl, npensTCTBYd MNPOHHKAHWIO BO BHYTPEHHIOW TO-
AOCTH Kosojaua HanbGoJee KPYMHEIX MACTHIL OKPY:KAOMEro rpyHTa,
nponyckaad 6w BMecte ¢ TéM ¢ HaubGoabme#i cpobonofi rpyHTo-

| BoaocwaOenne npoMHIACHHEWE NPEANPHATHA ®H BaceaeHHWX sect, 4. II,
noa pea. H. H, ennera, ora. 1V.
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nHe BOAL. YaosaeTsBopHTeabHad paGorta ¢HABTpa noaxkHa obecn
YHBATHLCA TAKME A0CTATOYHOM ero MexaHHuecKo#d npoyHOCTbIO H B
MOXKHO OOAbIIEH YCTOHMHBOCTBIO MO OTHOIIEHHIO K paspyluawouie
BJAHAHHIO TPYHTOBHIX BOJA.

Punprpm Ges ceTkH H OGCHINKH

HauGonee npocTas KOHCTPYKUHA CBOHCTBEHHA (HALTpaM, ycTa
HABJAHBAEMBIM B KPYMHOOGAOMOUHLIE PHXJALE (BaAyHHHE, rajeyHble
rpaseancTeie) mnopoabl. Cerka HAH OOCHNKAa B cocTtas (HAbTpPA
B 3TOM CJyYae HE BBOAMTCA W OH BHIMOJAHAETCS B BHAE NPOCTO
TPyGL ¢ KPYrABMH HAH UWEAHCTHIMH OTBepPCTHAMH. ;

[Ipn nopoae, cocToswmed H3 BAAYHOB MHJAH KPYNHOR raibkH,
JMAMETpP HWJH MHPHHA OTBEpCTHA B (WALTpPE MOryT OHTH NPHHATHL
pnanGoapmumu. OaHako nmo TexHoJOo-
FHYECKHM NpPHYHHAM JAHAMETpP Kpyr-
JAWX OTBepcTHA OOHYHO He NpeBH-
waer 20—38 M.

B poixasx mopoaax ¢ mpeobJa-
JAHHEM MeAKOH raJbkKH HJAH TpaBuA
NpH HA3HAYEHHH JHAMETPa KPYrJHX
OTBEPCTHH HJAH IMHPHHE weJael
MOMHO MOABL30OBATHLCA  YKasaHHEM
bpunkraysa, coOrJacEo KOTOpOMY
yepes ¢UALTP AOAKHO NPOXOAHTH
npH kpynHom rpasun 20—307%, npu
cpeanem 30—40% vacTAl NOPOAHW
no Becy. :

Kpyrasie oTBepcTHS Ha MNOBEpX-
g @ur. 77. Cxema pasGuexu oteep- yocTH TPYOH (Tak e Kak W mien)
i CTHH MO TMOBEPXHOCTH (QHARTPR  pyyme pCero pacnpesenfaTh B IaX-

: matHoMm mnopsake, Paccroauus [

MEHIY LEHTPaMH KPYrAHX OTBEPCTHR NPHHHMAIOTCH B npejesaax

or 2,6 po 5d (dur. 77). [llpu I=2,5d naomaab oTBEepCTHH

coctasaget 25% nosepxHOCTH TpyOw, npu [=3d —17,5%, npa
i=4d—-—3,ﬂ% u npu [=5d —6,3%. bBoapmefi yacTbio NPHHHEMAKOT
=3 —4d. :

[Mpu mecyausix rpyHTax, TpebylOmHX MaluX OTBepCTHH B (QHIAL-

TPax, ALPHATHIE H Jaxe MEeJHCTHE GHABTPH OKA3HBATCA OOHYHO |

HENpAMEHHMBIMH. B 3TOM cayyae npHXOAHTCA NEpexoauTh K (mib-

Tpam ¢ cetkol (Ham oGCHINKOR). |

PuabLTpPpH C CETKOH

Hpocrefiman xorcTpykuus duabTpa ¢ CeTKOH NpejacTaB]eHa HA
e, 78, Kapkac ¢uapTpa BHNOJAHEH H3 Keae3Ho#t nepGopHpoBaHHOR
TPy0M, Menay kapkacom u ceTkoit BBejeHa o6MaThBalOmAn KapKac
IO CHMPAAN Keaesnas npoosoka. JHaMeTp NpOBONOKH NPHHHMAET-
e n J0 ma npe mare cnupaiu, papHOM TpeM-UETHPEM JAHaAMET-
piM  nponosoxn, Baarosaps raARYHIO COHPANBHOH NPOBOJOYHOH
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OOMOTKH CeTKa He MPHJeraeT K MOBEPXHOCTH Kapkaca'. 3TO Bax-
O, TAK KaKk TOJABKO B 3TOM CJayyae ceTka OGyner (QHABTPOBATH
neelt naomansio, .

Hdas yerpofictea (uabTpoB ynoTpebadioTCA CETKH: MPOCTOro
naerenns (dur. 79, 6), kunepusie (pur. 79, 8 u raaynuse
(pur, 79, a).

CeTka mpocTOro NJAETEHHA HMEeT OTHOCHTEJAbHO KPYIHbIE KBail-
pATHBIE OTBEPCTHA H MNPHMEHAETCHA TJaBHHIM OOPAsoOM NPH NOCTa-
Wopke GHALTPOB B rpaBefIHCTHE HAH KDPYNHO-
MEPHHCTHE MecYaHble IPYHTEHL. f

B ceTrke kHmepHOro njaeTeHds, WMewoued Tak- ©
e KBajgpaTHHE OTBEpPCTHA, NPOBOJOKH OJHOrO
HaNpaBJeHHs NOCJAeNOBATeALHO OrH6aIoT ¢ KaXA0H A1
(TOpPOHB CETKH /ABe HJAH TPH NPOBOJOKH APYTroro ' q
nanpasaenus, baarogmapa sToMYy CeTKH KHMEpPHOTO
NASTEHHSA OTAHYAIOTCH NOBLIMEHHOH MATKOCThIO. e

HaunGonee ynorpebutelbHOR ABJAAETCHA rajayH- i\];ﬂ—_-—é_:
nan cerka. [IpoBOJOKH OCHOBH pPacnoNoKeHb ==l
B 5TOA CeTKe HAa OTHOCHTEALHO OOJBIIHX pac- -

r .

CTOAHHAX, MPOBOJOKH YTKAa TECHO NMPHMATH JAPYT :
K apyry. IlpH TakoM mnepenaeTeHHH MNPOBOJAOK 1
loAy4daeTcs CeTKa ¢ OCOGEHHO MEAKHMH 1eaeBHa- fiiin
HWMMH OTBEPCTHAMH, MPHIONHAA TAKKE H AJA MeJa- 5{
KO3ePHHCTHIX NMeCcYaHblX IPYHTOB.

boabiioe 3uaueHwe nas xopowefi pabGoTu I
(MAbTpa HMEeT NpaBHAbLHBIA MOAOOP CETKH.

HauGoaee nesecoob6pasao moalop CETKH mpo- |
WABOLHTL NYTEM nNpoceHBanHda uepea Hee obpa3s-
IOn MOpPOAL, B3ATHX H3 CKBAXHHEL C IOPH3OHTA
yeranoBkH ¢uabTtpa. [lo bpuukraysy npoJHa
Noabuparbcd Takafa CeTKa, Yeépe3 KOTOPYWw npo-
xouuT 40—609% uactun obpaaua (no Becy). Kupn-
Aefic * peKOMeHAYET NPOIEHT BHICEBA NPHHHMATH
fioaee BHICOKHM, a MMeHHo paBuuM 50—75%. [lo
yinsannio Knpnaefica geaecoobpasnocTs peKOMEn-
AyeMEIX HM HOPM BHCEBa M, B YacTHOCTH, HX
fiL30NacHOCTb B OTHOLIEHHH YPE3MEPHOro BHIHOCA  qiyr, 78. MMpocreii-
IpynTa BO BHYTPEHHIOKO MOJAOCTE KOJOAUEB MNPO=- wmik guantp ¢ cer-
WEpeHa MHOrOJETHHM ONBITOM YCTPOHCTBA BOJO- Kol
NONH3ATEAbHEIX YCTAHOBOK B TOPOACKHX YCAOBHAX,

IlonoGpannaa yKasaHHHM cNOCOOOM CETKA NOJNOAACT YRAANTD
lpH CcTpoHTeALHONl mpOKayKe KOJAOALA M3 OrpaAHNMEHHOR 30HH,
fpuaerajomed HenocpeACTBEHHO K CTeHKaM ¢uantpa, naubGoaee
MeAKHEe vacTHUb TPyHTa, IDTO BecbhbMa OJAronpHATHO CKA3LIBAETCA
Nilk Ha YCAOBHAX ABHMEHHA TPYHTOBHX BOJA B HENOCPEACTBEHHOR
BANSOCTH OT KOJOAWA, TAK H HA BEAHYMHE THAPABAHYECKHX CONpO-

I lopobusil we spdext mower OGUTE NOAYUEH NYTEM NPHMEHEHHS BMCCTO
Nposoaokn rpySoli cetkn ¢ kpynusiMn auelixamn,
! _Heckycreenioe NoHUMKCHHE YPOBHA rpyuTobex soa”, 1943
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THBACHUH, BO3HHKAKMHX NPH (PHAbTPAUHH TPYHTOBHX ROJ 4epe
CeTKY., 1

CeTkH aBAsIOTCH OOBYHO HaHMEHEE JIOArOBEYHOI YacThio QrABTPA
Ocobendo GuHCTpo paspyllaloTcs (HHOrAa 3a HECKOJABKO Mecflles
CeTKH H3 OUMHKOBaHHON #ese3Hol mpoOBOJOKH, NpHMeHAeMble npl
ycrpofictBe TpyOuaTHX KOJOAUEB AJA8 HCKYCCTBEHHOTO NOHHIKEHH!
ypoBHA TpyHTOBEX BOA. Ilpm ycTpoficTeEe ApeHaXKHHX TPyO4aTH
KoJoAUeB 1oao6HHE CEeTKH NPHMEHATh He caeayeT. boaee ycToR
YHBLIMH MO OTHOIUEHHID K paspyliapoileMy BAHAHHIO TPYHTOBBI
BOZA ABAAIOTCA CETKH W3 JaTYHH, Hep:KaBewued craau, a ocoOeHHE
H3 mead H docdoprcToit OpoH3L. -

aislas sElei
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Pur. 79. Cerkn pas guar 'vos

Pﬂﬁ-p}’mEHHlﬂ OTAEJbHHX 3JeMeHTOB OHALBTPA H B YaCTHOCTH
CETOK MOXKET BeChMa CHABHO CnOCOGCTBORATEL PA3HOPOAHOCTE NPHME
HeHHBX NPH ycTpoficTee QHALTPA METANNOB BCAEJCTBHE BO3HHKHO
BEHHSl B 3TOM CJAYy4ae B KHCAOTHBIX, IEJAOUHBIX HAH COJECOAePKallH]
'PYHTOBHX BOAAX sBJAGHHA saexTpoansa. [lostomy npH MeTanaH
qyecKOoM Kapkace dmabTpa ceTKH cAefoBano Ob BHINOJHATHL H3 TOMC
e wmeranna, uto u kapkac. [Ipm cymecrsywomeft aedHuHTHOCTE
B UBETHHIX METanjax H HenpHMeéHHMOCTH KeJe3HbhX CeTOK ST
OJHAKO OKa3bBAETCH TIPAKTHYECKH HEBRINNOJHHMEM, EPE.I[ OT 3JEKTPC
JHTHYECKOR KOPPO3HH MOKeT ObiTh YMEHbUIEH yCTpaHeHHeM, Hellg
CPeJACTBEHHOr0 KOHTAKTa MEKAY BHINOJHEHHbLIMH H3 Da3sHOPOJHHL
METaAN0B CeTKOH M KapkKacoMm NyTeM BBEAEHH: H30JAHDYIOIHX IpPO
CAOHKOB H3 GHTYMHHIX MATEpPHAJIOB MJAH PE3HHH. '

Becusma uacro pabora cetTyaTnXx GHALBTPOB OCAOKHAETCH 3aCOPE
HHEM CETOK YaCTHUAMH I'PYHT HJAH BollajdlOUHMH 43 BOIAL XHMH
HeCKMMH coeanHeHHaAmH., B HekoTOpHX CAyuasxX 3aKyNopKa ceTo
MOMeT OuTh Bh3BaHa Takke HX OHONOrHYECKHM o6pacTaHHeM.

MexaunueckoMy 3acopeHHIo OTBEpPCTHH CeTKH MEeJKHMH necya
MMM, MANCTHMH HAH TAHEHCTHMH YacTHHAMH CnocOOCTBYIOT NPH
MONSNNE CANINKOM HACTBIX CETOK M YPE3MEpPHbIe CKOPOCTH MOAXOAS
FPYHTORMX nog K GUALTPY NPH €ro sKCIJI0aTalHH.
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B orHowmeHnd XHMMUECKOH 3aKymopku Haunb0JpmYi0 ONACHOCTH
peacTaBAAIOT TPYHTOBHE BOJAH, CONEDKANMHE KENeIHCTHE HIAH
WABECTKOBHE COEAHHEHHA, XHMHYECKOMY 34COPEHHI0 MOryT CcnocoG-
(TBOBATH TAKHE YNOMAHYTHE BHIIE SJEKTPOJHTHYECKHE HBJICHHA
i SHAYHTEJbHHE MOHHXKEHHS AHHAMHYMECKOro YypoBH#, oOHaKawmue
CeTKY H CO3JaomHe AOCTYN K HeH BO3ayXxa.

IMocaennee 06CTOATEABCTBO LOJMKHO YUHTHBATLCA NPH HASHAYEHIH
uWcoTHOrO mosaoxkenns ¢uabTpos. Kax mpasuao, sepx (uabTpos
poased OHThH DOrpyMxeH NOJ HAMHHSINHA SKC-
IN0ATAIHOHHBHA YPOBEHb HE MEHee uYeM Ha
1,0 m.

Onun U3 pagbonee yCTOWNYHBEIX MO OTHO-
WeHH0 K KOPPO3HH ceTUaTHX GHALTPOB npen-
crapaed Ha dur. 79 r (koncrpyknus E, [Mpunmna).

Kapkac ¢uabTpa BHNOJHEH H3 FOHYAPHEIX
MEARCTHX TPYD, ONMPpalOnD{HXCA HA ClielHalb-
WLt noanon ¥ o6 beAHHEHHHX B CHCTEMY JBYMA
THraMH H3 KPYraoro mxeJjesa. Tarn cxpaueHH
noa pactpy6amu TpyO NBOAHBIMH MEJC3HBIMH
xomytamd. PactpyGHue CTHKH 3afeNa’sl
pcpanwropot  MacThkoit, Llleancras uacTh
puabTpa samumena meanol cerxofi. TpebGyio-
MR H3BECTHOR AKKYPATHOCTH MOHTAX nopob-
Woro ¢uaAbLTpPa JOJXKEH NPOHIBOAHTHLCA HaA
Cknaxuuol, PuabTp MOXeT OGHThL YCTaHOBJAEH
i cksaxuny auamerpom 450—500 .

PHABTPH C OGCHNKOH

I1pn kanTaxe rpyHTOBHX BOJA H3 MECYAHBIX  dur., 70r. Fonvapuwil
NOPOA TPHMEHSAIOTCH HAPAAY C CETYATHMH Patvh Tipinos
(nabTpaMH Takke (UABTPH C NECHaHO-TpaBe-
ancroft o6cunikolf. OCHOBHOE NPeHMMYMmECTBO OGCHIINLX ﬁlmmpnn
WiKAI0UaeTCA B OTHOCHTEAbHO Majoft mx sacopaemoctn, HanGoaee
WACTO OHH NPHMEHAIOTCA B MCJAKOSEPHHCTHIX NAMBYMHMX Neckax,
KpafHe HeGJAronpHATHHX A CAYXKOH cetyatux duasrpon. -
pexTnBHEIMA OoOcuHnHbe (QHALBTPH OKASHBAKTCHA TAKIKE NPH 3axpaTe
FPYHTOBHIX BOJ H3 NMECTPHX NO COCTABY AMMIOBHAALHWX Necuanux
ofpasoBaHuil, MOYTH BCErJa BKJIIOYAKOMHX HEBRJACPKANNLE W MAJI0-
MOlIHEE MPOCAOH CYTAHHKOB H TJIHH.

3 3apHCHMOCTH OT IPaHYJOMETPHYECKOrO COCTARA NOPOAL W pas-
Mepos oTBepcTHR B Kapkace ¢uabTpa 0GCHNKA MomeT GHTL OfR-
NounoR, asofnofl wan cocrtosmeR M3 GOALweEro uucaa caoep. Toa-
MHA KaMAOTO CA0f OOCHNKH N0 MPOHIBOACTBEHHKM COOOpaKeHHAM
aoskua OGuiTe He Menee 7,5 cu. Marepuwasom naa ycrpoficTBa
OOCUIKH CAYXKAT NPOMETLHIE (OCBOGOMKAEHNKE OT MAHHHCTEIX YaCTHIL)
W OTCOPTHPOBAaHHHE NECOK H TPaBHil.

Bonpoc o noa6ope ONTHMAABHOIO rpaHyaOMeTPHUYECKOro coCTaBa
OTACABHBIX CA0EB OOCHNKH A0 HACTOAUIEr0 BPEMEHH He MOXeT
CUNTATLCH AOCTAaTOUHO paspaboTaHubM. Jlas OpHEHTHDOBKH NPHBOAHM

147




obLHEe MOJOKEHHA, KacamoimHecd ycTpoHcTBa OOCHNKH, NMPHHATHE
NpH NPOEKTHPOBAHHH TPYOUATHX KoJoAmes OeperoBoro JApeHaxd
H AOCTATOUHO ONpapaaBuiHe cebsi (B MECTHHIX YCJAOBHAX) HA MPaK:
THKE. :
1. Hapyxuuii caoi o6CHIKE A0MKER NOA0GHO CETKE NPONYCKATE
yepes CBOM MOPH MeJKHEe 3epHa nmOopPoAbl H 3aJepKHBATH OTHOC
TeabHO KpynHbe. [IpONeHT AONYCTHMOrO BHHOCA CEAYET NPHHHMATS
At OOCHNKH MEeHbIINM, YeM A CeTKH, BBHAY BO3SMOXHEIX Hapyme-
HHH ycTOfluMBOCTH OOCHIOKH NpH cy(@dOo3HOHHEX TPOCAAKAX NmpHJIe
raioumero caog rpysral.

2. 3epHa KamAOro CJHOH OOGCHNKH MOAAKHH OHTL AOCTATOYHO
OJHOpOAHEMH MO KpymHOCTH, [lpakrTuuecku sro TpeGoBaHHe MOMNHO
CYHTaTh YAOBJACTBOPEHHBIM, €CAH JjuaMetrp HauboJbLIHX 3epeH
npesHaeT JHAMETP HAMMEHbIIHX He GoJjee 4YeM B D pas.

3. Kawawifi nocaeayouuil caoi o6cHnKky (CYuTas OT HAPYKHOrO
c/0A K Kapkacy) AoJkeH ObTh AOCTATOYHO HENPOHHUACMBIM JIAR
aepex npenm;gmern. JlAs BHINOJHEHHA STOrO YCJAOBHA (B TOM CAy
qae, ecad n. 2 co6GJKAeH) A0CTATOYHO, 4TOGH jJuameTp HauboJee
MeJKHX 44CTHLU NocAeayiolero cioa He Gojaee kak B 3—4 pasa
npeBulman AHaMeTp HanbGOJee KPYOHBIX 4acTHU npefsiylero.

4, MaxkcHMaAbHAA KPYNHOCTL 3€pPeH BHYTPEHHEro cA0A OOCHINKH
noJkHa OHTHL cooOpasopaua c ero ToamuuoH. [IpH ToAUHHE YKa3aH
HOTO CJoA B 7,0 €M MAKCHMA/JbHBIA JAHAMETp 3epeéH He JA0/MKeH
npesbimath 1,0 cae. . ,

5. nameTp OTBepCTHH MM IIHPHHA wWeJeHd B Kapkace A0JKHBE
GHTh H30paHbl TAKHMH, 4TOGH JHNIb HEe3HAYHTEAbHAS 4acTh 3epeH
MNPHJAEraimero cAof O6CHMNKH MOrAd NPOHHKHYThE BO BHYTPEHHIOK
MOJOCTh KOJOALA.

OTHOCHTEJBHO MaJas MO CPABHEHHIO C CeTyaTHM (HUABTPOM 34
copsieMocTh OOCHNHOrO ¢HALTPA OnpezeaserTca B pAge cayyaes
IHAYHTEABHO O60abmell PasBHTOCTLIO €ro NpHeMHOH MNOBEPXHOCTH.
[Tog npuemuofi MOBEPXHOCTHI0O OOCHNHOrO @QHUABTPAa MEl PasyMeen
34£Ch CONMPHKACAKOMIYIOCA C MOPOAOH H NMOABEPraimyoCs 3aHACHHIY
B IIEPBYI0 OYEepe[b MOBEPXHOCTH HAPYIKHOrO CJA0S OOCHINKH,

OnelT nokaswiBaeT OAHAKO, YTO JaMe MPH PABHHX NPHEMHLIX
NOBePXHOCTAX OOCHNHBE QHABTPH 3aHAAIOTCA MeleHHEE CeTHaThiXs
710 06BACHACTCH, NOBRAMMOMY, TeM, 4TO pabora OOGCHIMHLIX (H/Abs
TPOB HE OC/JAQMHAETCA ABJeHHAMH 5JEKTPOJH3a, OOHYHO HMEIHMH
MECTO NPH ,,CTAHAAPTHEIX* PHABTPAX, BKAOUAIONIHX KENE3HbH KapKaC
H MEeIHYIO CeTKy.

JlonoaEHTeALHEM NPEHMYIIECTBOM OOCHNHHX (PHALTPOB ABIACTCH
NPAKTHYECKH HeorpaHHYeHHas AOATOBEYHOCTH MaTepHasa OGCHINKH
npn Mo6eX 710 CBOMM XHMHYECKHM CBOHCTBAM I'pYHTOBHLIX BOJAX.

[lpn Becex npeumymecTBax OOGCEHINHNX (QHALTPOB CAeAYET BCE HKE
MMETL B BHAY, 9TO CTOHMOCTh YCTpoficTBa TPYO4YaTHX KOJAOAUECE
£ Hopotuumy guabTpaMu  BeAGACTBHE HEOOXOAHMOCTH NPOXOAKH
CHBAMNN AHAMHTEABHOTO AHAMETpPa BeCchbMa BBICOKA.

e = —

L INO YRARAINE PN HEKOTOPHX KOHCTPYKUHSX ofculnusXx GuABTPOR (HAMpPHS
MU BN RUpasiaTod GuasTpe) MOKET HEe NPHHHMATBRCH BO BHHMAHHE.
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O6cunuof  PrABLTP
flepeBAHHLIM Ka pKacoM
WHCCMAHOBCKOrO THNA,
lpHMeHeHHBIl Ha CTpO-
HreascTee Geperoporo
Jpenasa, naobpamen na
(mr. 80a.

Kapkac ¢muabTpa co-
£TapJeH H3 OTAR2AbHBIX
MeHbes C HOPMAJAbLHOH
aamnont B 3 M. Buyr-
pennuit  gHaMeTp Kap-
Kaca 160 au, HApyX-
it — 220 mm. 3BeHbA
I‘ﬂﬁpEHH H3 COCHOBHX
KACNOK TpaneunoHaaib-
Horo npogHad, CTAHY-
Tux obpyyaMH H3 MXe-
Aeanoit MPOBOJOKH AHA-
metpoMm 3 max. Ilaa 3a-
WINTHL OT KOPPO3HH
ofipyun  acdaabTHpO-
nime (ur. 80 6). 0-
PAMHEHHE 3BEHLEeB MeX-
Ay coboR NpoH3BEAEHO
£ NOMOMBIO 3aTOYEK HX
KONILOB BIOJLIEPEBA.
Hupesannsie B KAeNKaXx
HICAH HMEIOT MHPHEY Ha
nuemse I]ﬂBEpIHﬂQTH
Kapkaca B 3 mu. K
. huyTpeHHeHA - NOJOCTH
. Mapxkaca meAH pacim-

puiorca 10 9. Jianua

weaer 200 sm. Tlpu
npunaTod pasbueke we-

Aefl cTenenbs ,CKBaX-
. llocTr“ kapkaca (T. e.
. OTHOIIEHHE = NJAOMANH
. OTBepcTHA B CTeHKax
. Kapkaca x moAHOR mAO-
HiAH €ro NOBEpPXHOCTH)
. NeReaMxa M COCTABRJAAET

ncero 6,5%.

Pur. B0a. depesauntdii
PuaLTp € oOCHNKOH

.
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Jpofinasa o6¢unka guabTpa BHNOAHERa Y 60ALOIHHCTBA KOJA0AUE!
H3 rpaBHA ¢ KPYDHOCThIO 3epenm 3—7 MM H IecKa C KPYNHOCThK
aeped 0,0—2 s,

B cocras TpyGuaThix KOAOMUER C ONHCAHHBIMH QHALTPAMH BXO/IHA
TaKme JepeBAHHHe OTcToHEMKH aanHoH 1,0 m i Keae3nble HacTaE
Hele TPYGH, COSAHHABLIHECH C AepeBSHHBIMH Kapkacami (HALTPOI
NpH MOMOULH XeJe3HHX MyJT. ;

PRALTPH ONHCAHHON KOHCTPYKIHH AOCTATOYHO XOpOmO ONpas:
nann ceba kak npd nmpoussoacree paboT, TaK H B mponecce Tpex
JeTHeH skCnjoaTanMy JApeHaxka.

[ToMuMO OGCHNHELIX (PUHALTPOB C AePeBAHHLIM KAPKACOM B CHCTEME

GeperoBoro apeHams

OulIH NpHMEHEHH B

BT A T B i b 5 BHAE ONBEITA TaKKE
[TETENERNG T T g i o6CHNHBE YYTYHHBIE
T RO S\ Nl N duabTpu  (pur. 81),
AN A ARE, ” - : Kaprkac 3T
e TR e Y SRS L B (pHABTPOB  COCTOHT
H3 YYIYHHBIX [1eJdHs
CTHX TPY6 cnenuanb=
ot otausku, Jlanea
Kaxaol TpyOoH 3 M,
gﬂy'rpeaunﬂ AHAMETP

e & ; 7D MM, HADYKHHIH

R B s 195 am. CoenpHe HHSA

i E rh&%‘ﬂ"f e TpY6G— daanuesne C

g (i S NpoKAaAgkoR  aepes

7 g BAHHBX Kogew. OnuT

cO60pKH PHABTPOB MO-

ur. 806. 'pynna meancTHx 3peHbLEB W OTCTOlNWkos Ka3ada, 4TO JI}F‘IIIIEHI
NepeBARABNX HasTpos KOHCTpyKOHeli #ABH-

n0Ch 6bl, NOBHIHMO-

My, o0OmyHoe ¢QAaHLUeBOe COEJHHEHHE C PE3HHOBLIMH NMPOKAAJKAMH,
[lpoekTHas WHpHHEA WeAeH HA HApyXHOA moBepxXHoCTH TPYO — 3 MM,
Ha BHYTpeHHef —9 s,

[lecuapo-rpaBeauctas oOGCHNKa BHNOOJAHAJAACH JABYXCJAOHHOH.,
I'panysomerpHyeckui cocraB OOCBINKH TOT Je, YTO H ¥ ONHCAHHBIX
BHIE JAepeBAHHBX (HALTPOB.

CToHMOCTE OGCHIMHHX (HALTPOD C YYTYHHLIM KapKacoM BechMd
puicoka. B Teuenne TpexJeTHel SKCNJA0ATALHH KAKHX-IHO0 Ae(eKTOB
B paboTe sTHXx (PHABTPOB HE BHABJAEHO.

K xateropun ¢uapTpoB ¢ OOCHINKOH MOAXKHE OHITH OTHECEHB
TAKIKEe M TaK HA3LIBaeMble ,KOP3HHOYHHE® (QHABTPHL

Kopauwnounwsi ¢uanTp, nsobpaxennst Ha dur. 82, BHNOAHEH
WA oraessHnx uyryEneix ceknuit. [locae cOopkn nHAHHAPHYECKHE
MAETH Ccexkunit oGpasyioT HenpephiBHYO WIEAHCTYIO TpyOy, Orpax- -

IOV IO BHYTPEHHION NMOAOCTE KOA0AUA, KOHHYeCKHE 4aCTH CeKUHHA |
NOPANI) cayxar aas pasMeleHHs BHYTPeHHHX CJ0eB OOCHINKH,
WRHOMNEMMX 1a nosepxHocTh seman. Hapyxuwit caofi obcenku
NRIOANNETCN nocaAe yCTAHOBKH GuAbTPa B CKBAXKHHY NyTeM 3aCHNKHE
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Pur. 81. Uyrynasit ¢uastp ¢ obcunkoi
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KOABIEBOro 3a30pa MeMk1y KpaaMH KOP3HH M OGCAAHHIMH TPyGamu
[locaennne no Mépe BLMOJHEHHs HAPYIKHOrO c/108 OOCHNKH, TAaK X
KAK H B HHBIX @HAJOTHYHEIX CAYYAAX, HOMKHE NOATAIHBATHCSA KBEPXY
K nocTomncTBaM KOP3HHOYHHIX (HJAL
TPOB OTHOCATCH:
d) BO3MOMHOCTL BECbMAa TIIATEAbLHOTE
noabopa H  BHIOJHEHHA  BHYTPEHHH]
croeB oGcenkH 6e3 pHCKa HapymeHH§
HX NPH H3BJEYEeHHH H3 CKBAXHHHE 06caj
HHX Tpy0;
6) BO3MOKHOCTH TIPHMEHCHHS TNPH
SHAYHTEALHOM YHCAE Ca0eB OGCHNKH
CKBAXHH OTHOCHTEJBHO MajbiX JAHA-
HET‘BEE. .
COOEHHO S GDEKTHBHLIMA KOP3HHOY=

HEe (QHALTPH OKAa3LIBAIOTCH, Kak MOKA3H-
BaeT ONWT, NPH HeoOXOAHMOCTH 3axBaTd
I'PYHTOBHX BOJ H3 MEJKO3EPHHCTHX T'PYH=
TOB H B YAaCTHOCTH NJLBYHHHX NECKOB

r'TABA XVI
NMPOBONSIUME YCTPOMCTBA BEPTHMKAJIbHBIX JIPEHAWEM

1. MNMoraowawinMe Koaoaus

[lpn BanuvEH  GAGrONPHATHEIX THAPOT€OJOTHYECKHX YCJAOBHH
IPYHTOBHE BOJb, 3aXBaU€HHHE JPEHAXKHEIMH KOJOAUAMH, MOTYT
OHTH COPOIIEHH B HHMEJEXKamHe BOJAOHOCHEE FOPHIOHTH.

B ToMm cayuae, Korja ApeHakHEEe KOJOAUL pPACNOarapoTcs Ha |
He6OABLIHX PacCTOAHHAX, a rAyOHHAa 3aJeranvs H OTBOAOCHOCOO-
HOCTb TOro BOAOHOCHOI'O TrOPH30HTa, B KOTOPHA npeanoaaraeTcs
cOpaceBaTh rPYHTOBEE BOJE, 3HAYHTEABHE, 1eA€CO06Pa3HBIMI MOT'YT
OKa3aThCA NOMOUAIUIHE KOJAOANL, OOCAYIKHBAIOmMHE OTAeJbHHEe
rpynnel jApeHaxuuX. [Ipu sToM AaA MOABOAA TPYHTOBHX BOA K MO-
FMOMAIINEM  KOJOALAM MOryT OBTh HCHOJAL30BAHH KOJJIEKTOPH
H CuoHH, 4

B ycaoBuAX, OTAMYAIOMHXCA OT OXapaKTepH3OBaHHHX, YCTpau-
BAIOTCA 06OCOGJAEHHEE APYr OT APYra KOJOMAUL, CAYIKANIHE OJHO-
BPEMEHHO KaK aAs 3aXBaTa TPYHTOBHX BOJA, Tak B JAAS OTBOAA HX
B NOrMomalnuuni cAoH. -

O6oco6aenno paGoralomufi rpapHiiHO-IeCYaHBl TOrJA0OWAOMHAH |
KoJaonen manofl rayObmHel npeacraeaed Ha ¢ur. 83 a. Tonuapuue
KOJOAUB rOJANAHACKHX JpedHaxel, paboTawmue no aHaJOrHYHOR
CXeMe, OLJIH OnHCcaHL BIIe. '

Koanuenoft apenax ogHOro H3 NPOMHNICHHBLIX 31aHNM, BHITOJHEH=
WA € OTHOCHTEALHO rAyGOKHMH MOrMOMAIOIMAME KOJOALAMH, npem-
Cramaen wa ¢ur, 83 6'. Kosoauw sToro mpesaxa ray6usoi B 40—

F Ms marepuaaon mik, M. X, Npxeaeukoro.
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15 M nMeloT B npenesax TOJMMIH, CAOKEHHON H3 PHXANX H MATKHX
IpyHTOB, Xeaesnufd kaprac H GHALTPH AHameTpoM 100 aex THna,
naoGpaxensHoro Ha puc. 78. Kosoanu c6pacHpaioT ApeHaxkHue BOAH
i TpeIHHOBATHE H3BeCTHAKH. B cBoeR nukHed, ,oTaaromel” vactn
KoAoans HHYEM He 3akpenaeHs. JlenpecCHOHHAas MNOBEPXHOCTS,
¢(hopMHpOBABMIAACA HA JHHHH KOJOALUEB NOCAE BBOAA APEHAKA B aefi-
(TBHEe, NOKa3aHa Ha pHC. 83 6 CXeMATHYECKH BBHAY MAaJOro KOJH-
wecTBa HabAOAaATeNbHBIX CKBAaXHH. :

" Hapymenne paGoTel MNOTJAOWAIONIHX KOJAOZUEB BeChbMa HacT
IPOHCXOAHT BCJAEJCTBHE ,MEXaHHYECKOro“ 3arpasHeHHs HAH 3auje-
WHA HX ,oTpaned” uacte. [IpH rpYHTOBHIX BOAAX, COMAEPMKAMMX
COeAHHEHHS XKEXAe3a HJIH H3BEeCTH, :
JAKYyMOPKA HHXHeH  aHpuaTofl
HACTH KOJOJANA MOXET nNpPOoH30MH- 1
TH TaK¥Xe noa BJAHAHHEM BHNaaa- e M
OIKEX H3 BOAH XHMHYECKHX CoOe- el op eoywm. bod
JAHHEHHH. Bl -

B sakawouenHe caeayer yka-

JTh HAa HeAONyCTHMOCTb clpoca
ApeHAXKHWX BOJ B TOPU30OHTHI, HC-
noab3yeMuie A8 neaef sogocHaG- ri
MEHHS BBHAY BO3MOMXHOCTH MX I
sarpssHenns. [1pn mo6ux o6cto- 7
HTeABCTBAX }FETIJUIHETB'D noraoma-
IMHAX  KOJOJANEeBR MA0JKHO OHTH
COrJacoBaHo ¢ CaHHAA30pOM.

|t:.
LI T e P i P T
e o

2. OTKaukKa M3 OAHHOYHBIX
KOJOoJaues

Jlaa BepTHKaJABHHX JApeHaxed | @

KaAHGOPHAACKOro THMA Xapak-  dur.83a. MNpocrelumil noraomaom i
TepHB 3HAYHTEJbHbie PACCTOAHHSA KOAOAEH
Mexay koaoauamu. [Ipm ycrpo#-
CTBe NoAOOHHIX JpeHaxed B TeX CAY4Yanx, KOrAd NO TEXHHUECKHM
WAH CAHHTADHBIM YCAOBHAM cOpOC ApPEHAXHHX BOA B NOrAOIMAKIIHE
FOPH30HTH OKA3bIBAETCA HEBO3MOMKHBEIM, NMPHMEHACTCH, KOK NPABKAO,
ACUEHTPANHSOBAHHANA OTKAYKA 3THX BOJ, ,OCYMECTBAACMAN HEOOAL-
WIHMH, OCOORIMH AAd KAXAOro KOJOAUA HACOCHWMMH CTANMIMAMM,

Ecan Ttpebyemas BeJHYHHA NOHHMKEHHS B KOJOJIE HEBEJHKA,
AAf MOAOGHOR OTKAa4YKH MOryT OHTH NPHMCHEHM CMOHTHPOBAHHLE
i NMOBEPXHOCTH 3eMJAH MNOPIMHEeBHE HJAH UenTpobeKHLIe HACOCH
¢ ropn3oHTa’JbHBIM BajJoM. LlenTpobexnumM macocam A0MKHO OHITH
OTAAHO TpPeAnOYTEHHE BCAEJACTBHE HX KOMNAKTHOCTH, NpPOCTOTH
KONCTPYKIHH, BO3MOXHOCTH COGJMHEHHA C BACKTPHYECKHM ABHTraTe-
Aem Ge3 BCAKHX NPOMEXYTOUHHX NEpefaY, 4 Takike PABHOMEPHOCTH
nopaum.

B rex caywasx, Korja paccTofHHe OT NOBEPXHOCTH 3eMAH N0
AMHAMHYECKOTO YPOBHA BOAL B KOJAOANE NPeBHINAET AONYCTHMYIO
BWMCOTY BCACKWBAaHNA (npakTHuYECKH H—06 M), NPUXOAHTCS NEPEeXOAHTH
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Hd YCTAHOBKY HAcoca B IIAXTE HJAH HA MNPHMEHeHHE rAyGHHHBIX
HACOCOB, NMOrpyXaemux B TPyGyaThie KOJAOALLL. '

B CHIA npm ycrpoficTse kaandopunfickux apeHaxelt Ha Hppura
UHOHHEIX CHCTEMaX B CBA3H C 3HAYHTEJNbHBIMH NeOHTAMH KOAOAUEE
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Pur, 836. Koapuerofi apena® ¢ NOraomanuiEMH KOaOLLAMH

OraneTes o6uano TAYOHHHBIM eHTPOOe KHEM HacocaM (Doablued

Thi TpPexs, YETHPEeXCTYNEeHYaThM) ¢ BepPTHKAJBHHM BAJIOM
W OARNPATEAEM D BHAE SASKTPOMOTOPA BEpPTHKAJALHOTO THMa, MOHTH-
PYEMUM Il HOBEPXNOCTH 3EMJH.
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81°%. Taxk maopumep, ¢pupma ,Pe-
erless Pump® mo gaHuniM Katanora
40 1936 r. BHNyckaeT Hacocu
CACAYIONHX  NPOHM3BOJHTENBHO-
tred (taba. 10).

I"ay6uuHse nentTpobexunie Ha-
COCH € JABHraTeJeM Hajl YCTheMm
KOJ0/LIA CTAMH OCBaHBaThLCA Y HAC,
n CCCP, apmb B nochaegnue
roau. [lepeule npakTHYeCcKHe mary
Il 5TOM OTHOMmMEeHHH CAeaajan He-
KOTOPHE FOPOACKHE BOAONPOBOAK
M B YacTHOCTH KHeBckHit Bomo-
Tpect, Havasmuk ¢ 1935 r. o6o-
PYAOBAHHE PAJA KOJOAUEB ropoj-
CKOro BOAONPOBOAA TAYGHHHLIMH
HeHTPOGEKHBIMH HACOCAMH COGCT-
BENHOro Npon3BojACcTBa L.

B nocaeanee ppems rayOmuH-
e HeHTpoGekHBIe HACOCH CTaaH
NMnyckatbca MockoBCKHM 3aBO-
Aom um. Kaaununa, Hdsyxcrynmesn-
HUTHA rayOGHHHRER BHAcoc sToOro
aanoaa 12HA < 3 npeacrasaen Ha
M, 84, XapakTepHCTHKa Tpex-
T¥nenuaroro Hacoca TOro xe
Anna uHa d¢ur. 85. OGmmi
wohuaroro koaosua, oGopy-

WO rayOGHHHBIM HAcOCOM
M, Kaaunwea, npeacras-
Ppur. 86.

MnMe uenrpobexHue Ha-
1PN ABnratene, pacnoaoxeH-

INEPXNOCTH 3eMAH, CBA-
£ MM BaoM, pasMeniae=
II.’! Hanopao#t  Tpy6hL.
| NONLNMI sTOR TPYOH 3a-
| BeAYune noanIMNHAKH

Hl'. lach arperar rpeGyer Bech-
, THRTEARNOre W kpaandiurpo-

ulﬂﬂrﬂ MONTaKka. B nporusHOM

- Boaoenatmenne i canitapaaa Tex-
MiWa® N 11 aa 1988 r,, wk. Caaro-
Aom I M, AKeHaasie n noayaKcHaah.
Mg FAYDOKOROANME MACOCI W MX IKCIAD=

- .""H.I

=

.y

#20) 65 &
P87

) | Peas qﬁ_%x

AMEPHKAHCKAA NPOMLIIJIEHHOCTD BEIOYCKACT 3HAYHTEABHOE KOJAH-
CCTBO MApoK Nofo0HBIX HACOCOB, pasJHYHHIX mMo rabapHTaM H mpo-
WIBOJHTEABHOCTH, ¢ OOHM4YHOM BHCOTOR mnojgaun ao 90 u (n3 mux
) # B ckBaxuHe) W KO3DHIHEHTOM mNoJAe3Horo aeficTeua jpo 80—

it

i N\l
)
= &

2Hi Eﬂs

27,

Pur. 84. Paapes raybranmoro Eacoca
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—
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TaGauga M_-
MuBHMaabHuB AHa-
METp CKBAKMHH B MM 150 175 200 | 2501 300 | 350 | 400
fponagoauTent=
HOCTE Hacocow foT 1.95 8 6 i1 13 16 16 |
B Afcex . . . . |BO 19 35 a8 75 1100 | 145 | 250 | 440

cAyyae BO3MOMHH BHOpauHH Baja ¥ OLICTPHH H3HOC HaNpPaBAAIo:
WHX NOAMHNHHKOB, j
[ToMHMO OXapakTepH3OBAHHHIX BEpaTHE IAyOHHHEX UeHTpOGe K-
HHX HACOCOB C JIBHraTe/eM, pacnoJioXeHHHM Ha NOBEDXHOCTH 3EMJIH,
A8 OTKAYKH BOAB M3 KOJAOAUEB KANHGOPHHACKHX JApeHamed Mmory
6BTH HCNOJAbL30BAHH TaKXKe rAYOHHHHE NOpPIIHEeBLE HACOCH, TAyGHHs
HHE LEeHTPOoGeXHHE HACOCH C NOrpyKaeMblM B BOJAY 3J€KTPOMOTO-
pom’', spAH(TH H HEKO-

80§ Mpuseuanye = o .4
70 _| Mow dpyzom uvene Ceepenns 06 ocos
§0=2| crmynesed wanopy OEHHOCTAX H YCJAOBHAX
ol Bemembenmo ae. DPHMEHEHHS STHX HACcO=
\Pﬁ_’ Heemen COB MOMXHO HAATH B

. CTlenHa’sbHOH  JHTepa-
s ) Apmesugncruy

|
wacoc ¢ S0 mun  TYPE %
Eﬂ;.; 12 A~ 300da

j =] e, pr ho:
W 20 3 40 50 6O pafer 3. Fayxue KOAACKTOPLE

T 450 o

$ur. 85. XapakrepucTika rayGuunoro uenrpobex- CamoTeuHble TAyXHE
HOro mpacoca 3asofa M. Kaawamuna KOJANeKTOpH, paboTaio-

mHe ¢ YACTHYHHIM Ha-

NOAHEHHEM, B TOH Xe CTeneHH, Kak H HHLEe NpPOBOAAIIHE YCT=
poficTBa, CAYXKAmMHE AAA UEHTPAAHIOBAHHOTO OTBOAA TPYHTOBWX
BOA OT TpyOuaTHX KoOJoAueR, HauGoJjee NPHMEHHMH NPH YCTPOH-
CTBE APEHAXKHHX 3aBec. ;.
KoanexTope cnocoGHH NPHHHMATL IPYHTOBHE BOAL JAHIUL H3
CAMOH3JHBAKIKXCA TPYOYATHX KOJOLIEB. .
[Tpucoeannenne TpyOUaTHX KOJOALEB K KOMIEKTOPY AOAKHO
OCYHIECTBAATHCA B CMOTPOBHX KOJAOAUAX, CAyKawmx aas Habjawo-
Jenna 3a paGoTOH ApPeHa)xa H SKCONOATAUHOHHOrO YXO0Aa 32 HHM.
[lpu sToM aas Toro, 4ro6n He NPENATCTBOBATH ABHMKEHHIO BOJABL
N0 KOAAEKTOPY, TPyOuaThHe KOJAOANL AOJMKHB Pa3MEemarnca B €TO-
pone ot Hero (puc. 87). ¥YcTha TpyOuUaTHIX KOJNOAUEB NOJMKHB OHTH
Neckoasko npunoauatH (Ea 10—15 cx) waa ypopHeM BOJAB B KOJA-
aexrope. Ilopo6uoe pacnoaoxkenne ycToep obGJaeruaet HaGMIONEHHE

K,

a0 padoroft TpyOuaTHX KONOANEB M KPOME TOr0 3amHilaeT HX OT

y BARGCH, § TAKXKe HAAa, necka M TPA3H, MOTYHIHX NOMACTh TeM HAH
' MMM O0pasoM B KOJJEKTOP NPH HEHCNPaBHOH BKCOJOATALMH Apes
e —

LIOOBOOIM 1l BUNYERAIOTCR HALIHMH 33BOJAMM.
PN, manpusep npodg, Cy pun A, A, Bopocrabxenne, 4. 1L
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HAKA wan neeKTHOCTH OTAC/AbHHX ero saemeHToB. OTMevYeHHYN
ONaCHOCTbL HE CACAYET OJHAKO MNpeyBejHYHBATbh, TaK Kak B pabos
TAIIHKX TPYGUATHX KOJOAUAX BCErJa HMEeT MECTO TOK BOAB CHH=
3Y BBEPX, CYymECTBEHHO NPensiTCTBYIOIIHH MX 3aCOPEHHI0, .

[lourn BO BCex cayuasx npakTHKH sdexT efcTBHA ApPeHAN-
HOH CHCTeMH He MOXKeT GHTh NPeACKas’aH C NoJHOH TOUHOCTBIOM
Ecan nepenonyienne npeactapiser ONpeAeaeHHYI0 ONACHOCTD
COOpYXEeHHH, PACIONOKEHHBX HA JPEHHPYEMOM y4acTKe, YCTLEBYIO
4acTh TPYOUYATHIX KOJOAUEB CAEAYET KOHCTPYHPOBaTH TakK, UMTOOM
nocje nycka ApeHaxa B paGoTy H HNPOBEPKH €ro gefiCTBHS B HATY
KOJOAUK MOMXHO OHJIO HAPACTHTHL (CM, MYH-:
KTHP Ha ¢ur. 87) B 1e19X MOBBIMIEHHS TOPH-
30HTa H3.IMBA.

Peryaupopanne paGoTh BepTHKANLHBX
JApeHax el ¢ CcaMOTeuYHHMH KOAJEKTOpaMH
B CTOPOHY MOBHINEHHS JAeNpecCHOHHOH no-
BEPXHOCTH MOMET NPOH3BOAHTHCA TAKKE M.
CO3MAHHEM nojanopa B Koaaektope. Takoe
PeryiHpoBaHHe He MOXKeT ObTh NPH3IHAHO
OJHAKO uenecoolpasHLM, Tak KAK OHO CBA-
3aHO C 3ATOMJEHHEM YCTheB TPyOuaTHX KO-
JOANER M ONACHOCTHIO 06pasoBaHud B KoAJe-
KTOpe rpasesnx npobok. '

A nPOKAANKH KOANEKTOPOR MOT'YT GHTh
HCMNOJAB30BaHL roOHYapHbe, 68 TOHHBIE, YYTYH
HEle H japyrue Tpy6u, [lpuems raapaBauue- |
CKOTO pacuera KOJJEKTOPOB BEePTHKANBHLIX |
H TOPH30OHTAJALHKX ApeHaMx el BNoJAHe CXO0HH
®ur. 87. Cxema npuco- M NOSTOMY 31eCh HE ONHCHBAIOTCH.
eAHHENHS TPYGuaToro Ko- Kak CAEAYET H3 H3JA0XKEHHOrO, BepPTH-

AOAUA K KOAAEKTOPY KaJMbHLIE APEHAXKH C CAMOTEYHHIMH KOJMAJAEK-
TOPAMH OTJHYAIOTCH B KOHCTPYKTHBHOM OTHO-

IWIEHHH OT KOMOMHHPOBaHHHLIX APEHAaXEN TOABKO yCTpolcTBOM KOJ- |
JEKTOpa, KOTOPHH B KOMOHHHPOBAHHEX JIPEHAXKAX BHNOJHAETCA
OGHMHO ALIPYATHIM C NEeCYaHO-rPaBedHCTOR 06GCHINKOM. ;

Tak xe Kax m KOMGHHHDOBAHHBEIE APEHAKH, BEPTHKAbHEE ape-
HAJKHBIE 3aBECH C CAMOTEYHBHIMH TAYXHMH KOAJEKTODAaMH, XapakTe-
PH3YIOMHECH NPOCTOTOR KOHCTPYKUHA M YCJAOBHA SKCNAOATAIMH,
HanGosee NPHMEHHMH MPH OTHOCHTEJLHO HEGOJLUIOM NOTPeGHOM
NOHHKEHHH HAa JHHHH KOJOIUEB.

Fayxum xoanexkTopaM RONXKHO OTAABATLCA NPEANOYTEHHE B TeX
CAYyUasx, Korjia Ha ropHsoHTE 3aKAaAKH KOJMJNEKTOpa OKA3LBAWTCH
€400 npoHHnaemMue (FAHHACTHE, CYTAMHECTHIE, HAOBATHIE, NALIBYH-
HWe) rpyuTe. B nogo6HHX yCAOBHAX VCTPORCTRO ApPeHHPYIOILEro
KOAAEKTOPA MOXKET OKasaThes OeCueNbHEM H Jlaxe BpPeAHHM AAS
PABOTH COOPYIKeHHS H KPOME TOTO CBASAHHLIM C YBEJHUEHHEM ero
CrponTeasnofl ¢TOMMOCTH.

Heprukaasnan apenaxkuan sapeca ¢ rayxuMm KoaiekTopom Graa
SHIPOBKTHPODANS B MACTHOCTH AJS 3AIIHTH NpaBobepex b PexH
HYaM (MOCKBA) 0T MOATONAEHHS TPYHTOBHMH BOAAMH BCJIEACTBHE
1ok

e




HOANOpa BOAK B Pexe NJAOTHHOH rHApPOTEXHHHECKOro y3aa, MecTHEE
CAOBHA NO3BOJHAH 0GOATHCH 3aeck 0e3 Nepexkayky ApeHaKHBX
(i HACOCAMM H NPHCOGAHHHTH TAYXOH CAMOTEYHHN KOJJAEKTOD
Apenaxa (Geperosoro) K BOAOCTOKY, BhIBEICHHOMY B HHMCHHA Obed

- AOTHHEL.

4. Bakyymubie cHCTEMBbI, O0CAYMHBAIOLHE OT/ICAbHBIE IPYNNbl KO-
doauee (Bcacoisawomue Tpy6bonpoBoAb ¢ HENOCPEACTBEHHLIM NPH-
COeHHEHHEM K Hacocy H cHpONbI)

BepTHKkanbHBE JpEHa)iHbEe 3aBeCH C CAMOTEYHBIMH TJIYXHMH
KOAJeKTOpaMH #BAAIOTCA HawboJee NPOCTHIMH € KOHCTPYKTHBHOH
W skcmsoaTaunoHHo#t Toyek 3spennd. [IpH HeOOGXOAHMOCTH SHAYUM-
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Gur. 88a. Cxema apeHaknod 3asecsl € BCACHBAWIHMM TPYOONpOROACM,
'mpHCOEIHHEHHBM K Hacocy

TeJALHOTO MOHHMKEHHS HAa JHHHH KOJOLUEB KOMICKTOP NPHXOAHTCH
yCTPaHBaTh OAHAKO CWABHO 3arayGaendbiM. Buimoanenne raybokofr
TpaHmied A4 MNOAOGHOTO KOMAJIEKTOPA MOXKET OKalaThCs BecbMa
rpysroemkol u goporoft pabotoit (OCOGEHHO TPH BHCOKOM CTOAHHM
HETIOHHKEHHOTO YPOBHA IPYHTOBHX BOA), CBASAHHOR Kpome TOro
¢ OnpeaeneHHOH ONAacHOCTBIO AJAf YCTOHUHBOCTH PACHOJOMKEHHBIX
nGAM3H TPacCH KOMIEKTOpa 3JaHHH.

B nofnoOHBIX YCAOBHAX HAXOAAT Ce6€ NpHMCHEHME BAKYYMHLIE
(IPOBOARIMHE CHCTEMB!, BHIMOJHAEMEIE B BHAC BCACHIBAIOHICH JHHHH,
HENOCPeACTBEHHO TIPHCOEAHHEHHOH K HACOCY, MAH B BUAE CH(OHA.
[} nepeom cayuae ofmas cXeMma BEPTHKAJALHON JpeHaXKHOH 3aBech
noAyuaeT BHI, H3o00paxeHHnA Ha (ur. 88 a, BO BTOPOM — BHJL, Npea-
crapaeddsil #a ¢ur, 88 6. B cocrap cHpoHA BXOAAT: ONyLeHHHE
i TpyGuaThie KOJOAUL BepTHKaJAbHEE BeacuBawmue TpyOH caabo,
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HAKJAOHHBIH BCAacHBalolHA TPYGONpPOROA M BHIBEJeHHHH B cOOpHHIMN
peseppyap BePTHKaJbHBIA HHCXOAAIMHA yuacTOK. B BakyyMmHOH CHC=
TEME, HEeNOCPeACTBEHHO MNPHCOEAHHEHHOH K Hacocy, HHCXOAAU{HI
}qav::rm: OTCYTCTBYET, !

B ueasx cosganus GJarompHATHHIX YCAOBHIl 115 OTBOAA BO3AYXA,
fONafalomiero BO BHYTPEHHIOW MNOJAOCTH BCACHBAIOMIHX Tp}rﬁﬂnpu
BOAOB Yepes PasJHYHOTO POAA HEMJOTHOCTH B HX CTEHKAX H Bhl-
AeNSI0MErocs H3 BOAB, BCaCHBalmHE TPyGONPOBOAH BCErga npo-
KJ3JBBAIOTCH C HEKOTOPHM NOABEMOM K HacoCy HJAH COOPHOMY.
Pe3epeyapy B NPOTHBONOJOKHOCTb CAMOTEYHHM KOMIEKTOpPAM, HME-

Pur. 886. Cxema apenamuoil 3apecsl ¢ CHPOHHMM YCTpolcTBOM

W0IMHM YKJOH N0 TeueHHo BoAu. [lo npuunHaM, HajiomeHHEIM HHXe,
MaKCHMAaJAbHYIO BHICOTY BCACHIBAHHA NPHHHMAaOT OGHIYHO IPH CXEMe
BAKYYMHOR CHCTeMbl mo puc. 88a He cpuime 6 4, npH cxeme MmO
puc, 886 —He cemme 7—7,5 #. Tem camuim omnpegenserca H nmpe=
JIeJl BOSMOXHOIO BHIHTPHIIA B rayOHHe 3aJ0KeHHs NpH ycTpofcTee
BAKYYMHHX TPYGONPOBOJOB MO CPABHEHHIO € IMYXHMH CAMOTEYHBIMH.
Koanextopamu. Hanboabman pasuuna B rayOGHHE 3aJ0XEHHS MOXKET
DLITE MOJAYYUEHA B KOHEYHOM NYHKTE INpoBofAueffi cHCTeMH Y Ha-
Cocnolt cranuMM WAH cOopHOro pesepsyapa. [lo mepe ynaneuns
OT 8TOro nNyvKTa rAy0GHHA 3a10XKEeHHA BCaceHBawilero Tpyfonpoeoja
HOCTENEenHo npubauiaercd K rayOHHe 3aJ0EeHH: PaBHOLEHHOTO
1] mmmucnﬂcnﬁuncm KOJJAeKTopa,
i paboTe ONHCHIBAGMHIX BaKYYMHEIX CHCTeM JAHHAMHUYECKHE
Ypﬂmm B Tpy6GuaTEIX KOJOAmAX YCTAHABAHBAIOTCA HA OTMETKAX,
WETRNENNO  cHHMKAIMKXCA M0 Mepe npuOJAHMEHHA K Hacocy WAH
HpNeMuomy pesepeyapy (dur, 88, a n 6). [Ipu sTom Mexay nuHA-
MUNBCKHME YPOUHAMH B CMEXHLIX KOJOAULAX YCTAHABAHBAKTCA Me-
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penanw H,—H,, H;—H,, H,—H, n 1, i. BeanuHHa Kaxjaoro u3
X NepenajoB ONpeaeaseTcs BeAHIWHOH THAPABAHYECKHX COMpO-
Tupaennft Ha COOTBETCTBEHHOM YYacTKe BaKyyMHOro TpybGonpososa.
Tak, nepenan H,— H, pasen N0 BeJAHUHHE, BHPaKenHOM B BhcOTE
poasnoro croaba, noTepe HANOpa Ha TPEHHE H MECTHHIE CONMPOTHB-
Acnus ma yuactke TpybGomposopa 2—3'.

; Ma ckasanHoro cJeiyeT BMecTeé ¢ TeM, HTO nepenajy yposHe#n
© MOXKAY NEepBHM M NOCAGJHHM KOMOANAMH BAKYYMHOH CHCTEMH pa-
WeH CyMMe THApPABJAHYECKHX NOTEPb HA BCEM MNPOTHXEEHAH BCACH-
muowero tTpybonposoaa, T. €.

H, — H,=ZAh.
dnechk
H, —oTMeTKa AHHAMHYECKOTO YPOBHS B MNEPBOM KOAOAUE CHC-
TEeMb;
H —nonoGHas ke OTMETKA B MOCAGAHEM M- OM KOJOMUE CHC-
TCMHEL,

YAl — noAHas CyMMa NOTEpPb BO BcachiBalomes (CAabonakaAonnom)
TpybonpoBoAe OT HMEPBOTr0 KOJAOAUA A0 MOCACAHErO.

[Mpn nojacyere BeAHuHHH ZAh AOMKHB YUHTHBATHCH KAk nore-
) Ha TpeHHe, TAK H MECTHHIE CONPOTHBJEHHSA, BKIIOYAN NOTEpPH
Wi nepexofax, 3aKpyrAeHHAX, 3ajABHXKKaX, a4 TaKKe NOTepH, nos-
WiKapoIHe TPH CONMPAXKEHHH YACTHBIX NMOTOKOB, BRIXOAMIMX N3 OT-
AJBHEX BCACHBAIONIHX TPYO, C TPAH3ATHEIM NOTOKOM, MAYIIHM MO
WeacHBaOmeMy TpyGonpoBOay.

[Ipr cudoHHOoM yCTpOHCTBE JAA DPASHHNL YPOBHEA B nEpnom
KOJoALe apeHaxka ¥ cGOpHOM pe3epByape COOTBETCTBEHHO chpape-
MNBO caeayloinee BHpaXKeHHE:

H, — H = Ah,, -{- ZAh +- Ay,

3nece H, u XAh uMenT TO XKe SHAYEHHE, UYTO H RHIIEC;
[, — oTmMeTka ypoBHA BOJAL B cOOpDHOM peaepByape;
Ah,, — rHApaBAHYECKHE TOTEpPH HA BXOA, MECTHHE CONpOTHRIE-
HHA M TpPeHue BO BcacwBaiomeR TpyOe neproro KoAo/ua;
Ak, — aHaJOTHYHLE NOTEPH B HHCXOAAMEM YHacTke Cidona.
HanGoapmuf sakyym B paGortawmem cupoHe MomeT OLTHL On-
pRieseH N0 BHPAMKEHHIO:

H,=H,.— H,— Ahy,

(ae H' —otmerka Hausncmedt ToukH cupona (dur. 8806).

OGmufi nopsaaoKk pacuera APEHAXHOM 3aBECH € NAKYYMHLIMH
HPOBOAANIEMH YCTPORCTBAMH MOKET OHTL HAMEUCH B CACAYIOUIEM
nnae.

Jlo npuctyna K pacuety He0OXOJMHMO 34aaTLCH NOJOMEHHEM
AMIMKE nadeRHs AHHAMHYECKHX YypoBHefl B kojsoauax (amnmei AB
W ur. 88 a u 6) u ux pacnoaoxennem, [lpn sTom caejyer yuu-
THBATL, 4TO NPH PAaBHHX PACCTORHHAX MEKAY KOJAOAuUaMH (1 mpo-

I [lpn stoM MW MPeAnonaraeM, 4To CHAPABAMMECKHE NOTEPH Ha BLIXOA H
fenne no pcacwpaomux TpyGax 2 n 3 oAMHAKOBLL.
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UHX PABHBIX YCAOBUAX) MOHHMKEHHE B KOHEYHOH YacTH CHCTEM
Oyner Gosee MHTEHCHBHEIM HEXEJH B HavaJbHOH, rae JAHHaM|
HeCKHe YPOBHH pacmoJaraioTci Ha OojJee BLICOKHX OTMeTKax.

[losToMy BECbMa YacTO OKasuBaeTcd UeaecoobpasHLIM K KOHD
JPEHAXKHON JHHHH YBeJHUYHTH PAacCTOSHHS MEKIY Kojaoauamu'.

YAOBAETBOPHTENBHOCTD NPHHATHX : IHHWH NaAEHHS THHAMHISCKH!
YPOBHER W PacnoOAOKEHHA KOJOAUEB C TOYKH 3PEHHS NOCTHKEHH
AOCTATOYHOTO MOHHKENHS HA TEpPPHTOPHH YCTaHABANBAETCHA rHAPG
reoJorHyeckum pacuetom, IlonytHo onpeneasiotcs H AeGHTH KO:
JAOJLEB. .

[locae sToro nepexoAst K rHAPaBAHYECKOMY pacueTy NpoBoas
et cCHCTeMul. DTOT pacueT CBOAHTCA K nmoaGopy MO onpejneAHBiie

MYCH CpejHeMy MNbe30MeTPHYECKOMY YKAOHY (r. RS

ep L
Hy— 1
p = mi-;—‘) ceueHnd TpyGompoBoaa no yvactkam. [Ipu atol

HJA
I

AOMKHO KOHEYHO YUYHTHIBATHCHA NOCTENEHHOE YBeJHYEeHHe pacxoj
B TpyGONpOBOJE OT €ro Hayaja K KOHIY. :

Cpeannil nbesomerprueckuft ykaon B tpybonposone I]]JHHHME
eTcA B OOJNBIIHHCTBE CAydYaeB HebGoAbiuHM. Tak, npH NpoOeKTHPO:
Ean"n":ﬂ GeperoBoro ApeHaxa 9STOT YKJAOH O NPHHAT paBHLIM

[lpn yMepeHHLIX NbHE3OMETPHYECKHX YKJAOHAX YCTAHABJIHBACMBIE
rHAPaBAHYECKHM pacueToM CKOPOCTH BO BcacupBalomeMm Tpybonpo
BOAe noayuaioT oOwuyHo Beanuuny B 0,3 —0,6 a/cex.,

'pYHTOBBHE BOAB BCErja COAEPXKAT H3BECTHOE KOJHYECTBO abs
copfupoBaiiux rasos. B cocraBe 3TMX rasosp B KOJHYECTBEHHO
OTHOWIEHHH npeobaanaT OCHOBHLIE KOMODOHEHTH BO3AYyXd, T. e
A30T ¥ KHCJAOPOJA, K KOTOPHM MNpPHMEmnBaioTcs, OOHYHO B He3Has
YHT@AbHBIX KOJAHMECTBAX, YIAEKHCABIA ras, cepoBopopoi, meral
H HHBIE Ta3Hl.

Mo garumm T'. Puxrtepa 1 #* Boaw npn nasaennn 760 su pr. CT
MOXEeT MNOTAOTHTH CAeAYOUHE KoAuwyecTBa Bosayxa (B 2 mocae
nepecuetra Ha 0° u 760 mm napaennn):

t"—0 10 20 30
vV —29 23 19 16

I'pynToBLie BOAH COAEPIKAT, KAK NMPaBHJAO, MEHbUIHE KOJAHYecTBa
posayxa. OnHako B3 OCTOPOMXHOCTH OpPH ONMCHIBAEMBIX HHMiKEe pacs
YeTax cAeinyeT NMPHHHMATH (B COOTBETCTBHA C yKasanuem Mioaaepa),
uTo B 100 4 rpynTOoBOA BOAH {:DAE[IH{HTEH npH OGLIYHEIX AAs 3THX
BOJML HeBRICOKHX Temnepatypax 2,6 .4 Bo3ayxa.

Bo puyrpensefi noaocTH BCacwBawomero TpyGonpoBoaa 3aKai0
HENNLA B rpyHTOBHX BOAAX BO3AYX, BCAEACTBHE YMEHLIUEHHS [aB=
ALHMA 'J.'.TI}EHIIT{?H pacIHpUTLCA, ITO pacliHpeHHe NPH HeH3MEHHON

n NEKOTOPWX caysasx, B 4acTHOCTH uUpH pacdere Geperophix apenamed
URRRCOBOpAANME PACCTORNHA MEXAY KodoAnamud Moryr OWTh onpejeaeHn TEOpeTH
WRERE,  NPMMENNTEALNO K 3AMAHHOMY NOHHKEHHK H TIPHHATOH AHHHM  NafeiHs
ANHAMNYRCKNY Y ponneil.



fiepatype npoucxoAHT no sakony bo#as- Maprnorra —p-o=
Const.

- Pacmpsiomniica Bo3nyx Brje seTcs B BHAE NYSHPLKOB, BCAAK-
OHHX B BOJAE H CTPEMAmMHXCA 3aHATh HauboJee BHICOKOE I0J0-
tine B Tpybonposoae. BeaeacTeHe 3TOro mpoOHCXOAHT CKOMje-
It Bo3ayxa y sepxueft oGpasyiouledl BcackBaioulero Tpy6onponoja.
Pl ONUCAaHHOM MPOUECCe H3 BOAL BEIEASETCH HE BECh 3aKJAI0YEH-
Wi B HEH BO3NYX, a AHmMbL H3BECTHAA €ro 4acTh, TeMm 6GoJbman,
HeM ODoJblie paspedkeHnHe H AJAHTeJBLHOCTE ero jeficraus, HanGoan-
flIee KOMUYECTBO BHAEAAIOUIEroCH H3 BOJAL BOSAYXA CKanAMpaercs
llosToMy B AAHHHEHIX TpyGonpoBosax, paGoTamommx noj GoAbuIHM
WHKY YMOM.

K BO3MYXY, BHIACAMBIIEMYCA H3 BOAH, NPHCOCAMHACTCH TAKKE
NOMIYX, MOCTYMAOWHAE BO BAYTPEHHIOW MOJOCTH TPYOONPOROAA Ye-
['¢4 pas/HYHBIE HENJAOTHOCTH B ero creHkax. lNogoGmoro poaa ne-
MA0THOCTH HAKHGOAee YacTO OGHApYXHBAIOTCA B CTHKAX TPy, saj-
BikKax H HHOH apMaType, ycTaHaBJIHBaeMOH Ha TPYOONPOBOAAX.

KoanyecTso BO3ayXa, noctynaionero B TpyGonporos M3 arMoc-

(Jepu, 3aBHCHT OT €r0 KOHCTPYKTHBHHX OCOGEHHOCTEN M THIATE Nk
MOCTH MOHTAaMXAa.

- Ha Haynrodcxom Bononpososie (Jlefinour) onuTHLEM NyTeM GLA0

VCTAHOBACGHO, 4TO Ha KaMALA NMoOr. MeTp NpOJAGKEeHHOro TaM CH-

(ponnoro Tpybonposoaa mocrynaer u3 armocdepn 0,00004 .4/cex

nospyxa. [lpu stom rtpyGonposoa pabotana moi pakyymom 4,98

noa. CT.

Buecte ¢ TeM TpyGONPOBOAL, NPONOKEHHHE HA CTHKAX C pe-
MWHOBLIMA KOJABHAMA (Haupramep 2Kn60), NOKAsLIBAIOT 3AUACTYIO NOJA-
Hyio repMeTHyHocTb. ITonoGHas e TepMETHYHOCTH MOMET OHTH
NOAy4eHa mpH npokaaake TpyGONpOBOAOB H3 KEACIHWMX TPYO, CThi-
KOBAHHBEIX HA XOPOWO BLIMOJAHEHHOH CBapKe.

B Tom cayuae, koraa BcacuBaomul TPYGONPOBOA MMEET MOC-
10AHAKA, XOTA 66 H HeGoAbLMIOH, NMOABLEM K HACOCHON CTANLHK
A cOopHOMY pe3epByapy, CKonueiHecs B BepXuHell wactn TpyGo-
HPOBOAA NY3LIPEKH BO3AYXa YBJACKAOTCA TEHEHHEM K €ro nanboace
fopuwennoft Touke (npH cupoHe K HAYATLHOMY CEMEHIIO ,HICX0-
Anero® y4acTka), OTKYAa BO3AYX MOXKET OWMTH OrTofpan Bakyym-
HICOCOM, 3KMEKTOPOM HIH Kakum-an60 HHHIM 06pasoM,

[lpn neGpexnoft ykaanke TpyGonpoBoad M HAANUKMN B HEM Yuac-
OB C nanesHwem no TeyeHHIO O6Pas3yIOTCA MECTHME CKONACHMS
Wosayxa, YMeHbIIAOWKe KHBOE ceueHHe Tpybonponoga M coor-
PETCTBEHHO YBEJAHYHBAIOLINE TOTEPH HANopa ua ero aaune. Boan-
Hie  BO3AYIIHLIE MEIKH® MOryT BOOGIIE NpepnaTh ABHKEHHE BO-
A o Tpybonposoay. CkasanHoe NOAUEPKMBACT HEOGXOANMOCTE
- NpHjaHda BCacHBawlleMy TpYGONpoBOAY NPABHALHOIO YKAOHA, KOTO-
| Wil poaxed OHTL Ha BCEM MPOTAKEHHH TPyOGonponofa e menee
1,00025. Monrax TpyGonpoBoa € mOAOOHWM YKAOHOM NPEACTAB-
- WIeT onHako W3BecTHwe TpyaHOCTH, [lostomy neasecooGpasnee na-

Amavarts ykaows nopsaka 0,0006—0,001, a ecan BO3MOXKHO, TO

W Goaee. HanGosee 3smauuTeabHHX ykJA0HOB Tpebywr TpyGonpopo-

i, NPpOKAaALIBAEMEIE B TPYHTE,
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Ot6op BO3nyXa AOJAKEH NMPOH3BOAHTHCA M3 BCEX BCachBaom
TpyOONPOBOAOB, HMEOmMHX CKOAb-AHO0 3HAYHTEABHYIO NPOTHIKE
HOCT b

[MpeanasnayesHoe aas sToro oBOpPyAOBaHHE B UeAAX CO3A4H
CNOKONHBIX H ofecmevyeHHHX YCAOBHA SKCNAOATALHH BCErja wen
co00paA3HO HA3HAYATH C M3BECTHHLIM 3aMacoM.

Tak, npu npoexTHposBanwn CcHpoOHOB OGeperoporo JapeHas
NPOH3BOANTEALHOCTE OOCAYIKHBAIOIMKX HX BaKyyM-HacoCOB ?
PACCYHTAHA Ha COACPHKAHHE BO3JyXa B Bojde B KoawuecTse 25 4/
(B NpeanoJoOXeHHH, YMTO OH BHAeAHeTCA H3 BOAL NOAHOCTHIO) U B
mocTynAenue posayxa 3 atmocheps B koaunuecrse 0,001 .z/cé
Ha 1 noz. M BcachBawuKx TpyOONpPoOBOAOB. \

[Tpu noacuere Heob6xoauMOll MPOUIBOAHTEABHOCTH BaKyyYMHOD
ofopynroBanus HeOOXOAHMO YHHTHBATH KOHEYHO H NPOHCXOAMINE
NojA BJAHAHHEM pa3pexedus yBeJuvyeHHe o0beMa BO3AyXa BO BH
peHHed nmoaocTH TPYOGONPOROMOR.

Jlns mosiCHEeHHA CKa3aHHOTO TpHBEAEM NpHMep, COCTABAEHHE
NPHMEHHTEALHO K JAHHHM, MPHHATHM NpH pacdeTe CcHGOHOB HA
BAHHOro OeperoBoro ApedHamxa.

Nauna cudona 1 xu, pacxon BOAMW, TpaEcmoprTupyesmoii cndounosm, 100 a/ce
npeaeabHBslii BaKxyyM n Hem — 7 & BOj. CT. -

OrtHecennoe K armocdepuomy pasaenmw (10,3 » poa. €T.) KOAH4YECTBO RO
AYXa, BMAEANOUErocsd H3 BOAW H NPOHHKAWUIEr0 Yepes HMAOTHOCTH B CTEHKS
CRpoHA, COCTARMT:

g,=22:19 1 0,001-1000=35 /cex.

[lpn pakyyme 7 M BOA. CT. BCACACTEHE pAaCIUMPEHHA ROJAYXA ero pacxom
DOAAEKAMME YAAACHHID M3 CHPOHA, JOCTHIHET BEAHYHHBI

3,5:10,4

9=T10,a=17,0 =11 ajcex.

Yaanenue Bo3ayxa H3 cudoHa MOXeT OLITh HENPEPLIBHEIM H NEPHO
anueckuM. B mocaeaHem caygae Goabmoe 3HayenHe npHoGpertaet
€MKOCTb YCTAHAB/JAHBAEMOro B BBICIIEH TOYKe BCachBaOWero Tpybo
npoBoja ,BAKYYMHOro® KOTA4.

[Mloasoe Hcnoab3aoBaHHe STOH eMKOCTH BO3MOXKHO JHUIB B TO
cayvae, ecau uabpanHoe oGopyaopaHHe aasa orfopa BO3AyXa [ae!
BO3MOMXHOCTD CO34aTh paspexkeHHe, AOCTATOUHOE AAA NOADHEME
BOAB A0 Bepxa Kotaa, OueBHAHO, 4TO NOTPEOHEINA Aa7 ITOr0 BAKYYM
Gyaer pulile onpejneaseMoro GopMyaoi: 1

H,=H.— H..

I} orHOmenHH MaKCHMaJAbHO AONYCTHMOrO BakyyMa BaKyyMHHIE
CHETEMI € HENOCPEeACTREeHHBM NPHCOeIHHEHHEM K Hacocy H cHGOHH
MWAROANTCH B HECKOALKO PasiHYHEX YCJIOBHAX. !

Honyernman pLpcoTa BcacuBaHusl Y OOGLIUHO IPHMEHSEMHIX IleH:
TPOBRKIME HACOCOR 3aBHCHT OT uHCAa 000pOTOB, NPOH3BOAHTEbs
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OCTH HACOCOB, HX KOHCTPYKTHBHHIX oco6eHHOCTeil, a Takme TeM-

¢paTypsl BOAB H GapoMeTpHUECKOro Aasienud. Upesmepuas BHCOTA

CaceiBaiHd OOYCAOBJAHBAET H3IMEHCHHE XapPAKTePHCTHKH HAcoca
HACTHOCTH TajaeHHe ero K. m. 1., a8 TakkKe BO3HHKHOBEHHE KapH-

AIHOHHBIX siBMeHHii. KpoMme Toro y neHTpoGexnpx HACOCOB BCeria

AOJHeH ObiTh HW3BECTHBIA 3anMac B BHICOTE BCACHIBANMS HA cayuai

MO3MOXKHBIX HepapHOMEpHOCTEH B pabote. OTMevenune o6CTOATEAL-

(Tha OTPaHHYHBAIOT MAKCHMAJbHYI BHCOTY BCACHIBAHUA ¥ HACOCOB,

l BMECTE C TEM H MpejejbHO JONYCTHMHIR BAKYYM B NpPHCOEIH-

IIEMBIX K HHM BCaCHIBAlOmIHX cucTeMax. 3a nmpubGAHanTeaAbuWA npe-

ACJ i BHICOTH BAKVYMa, OTHECEHHOM K OCH Hacoca, B NOMOOHLIX

CHCTEMaxX MOMHO NPHHATL 6 !,

- Jlaa cHdonoB pax 06GCTOATEALCTB, AHMHTHDYIOULHX BLICOTY BCa-
CLbanna Yy Hacocos, mne uMmeeT 3naveHds. [losromy cudonn no-
YCKalOT HeCKOJBLKO OOALIIYIO BHICOTY BcacuBauus. [lpn  kantaxe
[PYHTOBEIX BOI H OOHYHBX B OTHOmMEHHH GapOMETPHUECKOro aapJje-
Wit YCJOBHAX 33 NPENeNbHYI0 NPHHHEMAIOT BHCOTY BCACKWBANMA
{—T,5 # (COOTBCTCTBYET BaKkyyMmy, OMNpeieaseMoMy 1o (opmy.ie
"H,= H.— H).

Kak caeayetr W3 maaoxennoro, cudonssie TPyGONPOBOAM N0-
~ NYCKdI0T HECKOJABKO GOALIYIO BHCOTY BCACHBAHKA MO CPaBHenHIo

€ BAKYYMHEIMH TPYOONpOBOAAMH, HEMOCPEJACTBEHHO NPHCOELMNECH-
NMMH K HAcoCy.

Cudonnse TpyGonpoBons 06JafaioT BMECTE € TEM W PSLOM
WECLMA CYHIECTBEHHHX 3IKCNA0ATAUHOHHEIX MPEeHMYIecTn.

Ocnosroe M3 3THX NPEHMYMIECTB 3aKAIOYAETCH B BOSMOKHOCTH
OTHOCHTENBHO JErKoro peryaHpoBadus geGuTa, a8 CACAOBATENLHO
M MHTEHCHBHOCTH paboThl APEHaKHOH CHCTEMH.

Ilpn Beacupaomem TpyGonposoje, HENOCPEACTHENNO NPHCOEIN-
NEMHOM K Hacocy, peryupopanHe Ae6HTa MOXKET HPOMABOANTLCN:
A) MANCBPHPOBAHHEM 3aJBHKKOA HA HAmOPHOM JAWNNH, 0) HEPEnyCKoM

HETH PACX0a M3 HANODHOA JHHMH BO BCACKBAIOMLYIO 1O CHEUHAAL-
O6xXoanoMy TpyGONPOBOAY (WYHTY), B) NPHXPMBANNEM 380H-

i Beacupamomux TpyGax KoAMoOAnEs.

] K NIOKA3LIBAET NPAKTHKA, OTPErYAHPOBAHNE APEHMKHIMX CHCTEM

" HEACHHEIME TIPHEMAMH XOTS H BO3MOKHO, HO S4TPYANHTEALNO.
¥ AP RAKY YMHLIX CHCTEMAEX C HEMOCPEACTREHHWMM NPHCOCHNNENNE M

3 UEY npuMeHeHHe 3THX NMPHEMOB, CBHAAHNLX NOMHMO BCCTO

MPONETG € ManpacHLIME MOTEPAMH SHEPrUu, OKAAMBACTCH Henalex-
SN BBILY OTCYTCTBHA peryaupyiome emkocti,

P lipusenenan cu@oHELX NPOBOARIINX yerpoficts nopoGuas
SMKOCTH Compnerca B npHemMHOM pesepnyape. Beaeacrsue sroro
ORARWBAGTEN NO3SMOKHOH NMepHOAHYECK s paGora wnacocos. [lpn
NOAOOHONR patore Tpefyemoe NOHIKEHHE HA JAMHNN APEHAKA MOKET
OUTH AOCTHINYTO noanepKaHHeM B npHeMHoM pesepsyape koaeb-
AIOILETOCH 0 onpegesenHLX npepenax YpoBHs, YTO BHNOJHHMO
fea sarpyanennit u Ges HenpoMaBOANTEALHHX NOTEPh SHEPrHA,

I BosMOKNOCTE NOCTANOBKM HACOCA HA TY MAN MHYID BHCOTY BCACHEaWHs
BEOFAR AOAMMA OMTHL NOATBEpAIEHA 33BOXOM-NOCTABULNKOM,
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3amata TpyGUATHX KOAOAUEB OT YPE3MepHOro CHHMKEHHA MHHAE-
MHYECKHX ypoBHeH B HHX ofecneuHBaercs npH cHOOHHHIX ycTpo#t-
CcTBax ¢ HaWGoabmel nerxkocteio. [IpHemMunliii pesepByap sawmmaer
BMECTE ¢ TeM TpyOuyaThie KOJOALH JpPeHa)a OT Pe3koro HaMeHeHHA
pexuMa HX paloTel NMPH NyCKe M OCTAHOBKE HACOCOB.

BecbMa ueHHON B HEeKOTOPHX CAYYasX MOMET OKa3aThCA TAKKE
BOSMOMHOCTh HCNONbL30BaHMA NPHEMHOro pesepeyapa cHdoHHOMH
CHCTEMH B KayecTBe OTCTOHHHK@ AAA OCAXKACHHA MeJKOR B3BECH,
MOTYIIEH BLIMBIBATLCA B MNepBHA MNEpHOA SKCMAOATALUWH H3

rPYHTA, OKpy:Kaome-
ro Ttpybuatee Ko-

Atlfecme Hifeny Mocaweszo 0
20 s G Ban T e A0 UL,
2 . B cBasn ¢ orme-

\\:\ R I SN yenmEMH npexmyme-
NP ! & | : N CTBaMH  CHQOHHHM
‘%‘ o J - N 3 nmpoBoAsurMM yCTPO#-
\\ g s é | L \ CTBAM, HECMOTDA Ha
N e E ~ AOOOJAHHTEABHL &

}hﬁgﬂﬁmﬂ"”" %}gﬁ'—l N pacxoAsl Ha yCTpOM-

: v : ! CTBO MPHEMHOTO pe-

; rgﬁ%gd , 2 : 3 3epsyapa, BO MHOTHX
o qﬂ—-—rs o cay4afax, a ocofGeHHO

G il ' ) NpH YCTPOHCTBE Ape-

! AEEHD HAKHEX COOPYXKeHHI
3HAYHTEAbHBIX  Mac-
mTtados, AOJHHO OT-
JAaBaThCs npejanoure-
HHE mepea BcCacsiBa-
=>7] HUIHMH  CHCTeMaMmu
=l ¢ HENOCPEACTBEHHBIM

NPDHCOENHHERHHEM K

, Hacocy,
@ur. 89a. lNonepeunwii paspes oo rasaepee Gepero- B kauectrBe npu-
BOIO ApeHama Meépa npHaenesm onwu-
caHHe CHthoHHOMN

nposojsmed cHcTembl GeperoBore apeHaka.

Ha weTwipex BeTBAX STOTO JIPEHAXKA B Keae300eTOHHOR raaae-
pee nmpamoyroasHoro ceveuns (pur. 89,a n 6) npoaoxeno B oGmei
CAOXKHOCTH & CHQOHHBIX BCaCHBAIMKX TpyGonposoloB (no jasa
HA KaxIOH BETBH).

Beacuigaiomne TpyGonpoBoasl HMEOT mnpoTaxende ot 750 Ao
1080 m. Kaxauft Tpy6onposoa obcayxusaer ot 31 no 54 tpybua-
THX KOJA0AUEB. _

[MpoextHEne ne0HTH TPyOGompoBONOB KoaebawTcA 0T 54 10
120 2 cex, cxkopoctu —or 0,06 no 0,61 u'cex. HanbGoabume cko-
POCTH HMEIOT MECTO HA MOAXOMAX K HACOCHBIM CTAaHIHAM.

TpyGonpoBoAW BHINOJAHEHH H3 KeJe3HHX Tpy6 Ha csapke. llo
Mepe npOJIHKEHHN K HACOCHBIM CTaHOHAM [AHWaMeTpn TpyGonposo-

MO8 yBEAHYHBAOTCA OT 100 zo 500 acar.



Beacupaouise TpyOu npu-s =

= R S - %
foeIHHEHE K TpybonpoRoaaM s 8 = =
ipK NOMOINK NPHBAPHWX ma ' ] S T
" Tpybkoe. B cocras BcacwBa- §§T 7

WwuHx TpyO BXOAAT BepTH-
KibHEIE TPYOH, OnNyneHHBE
N KOJOAUBI, KOJeHAa H 3a-
- aepuxikH. [Mocaennne caymxar
ANH peryJaHpoBaHus « nebuTa
M BHKJOYEHHS B Cay4yae Ha-
AOGHOCTH OTAGABHEX KOJO-
lles cHCTeMH B3 paboTel. Bec
BCachiBalOMHX TPyO nepenad
Wepes HameThle HAa HMX XO-
MyThl Ha OTOJOBKH TpyOua-
Teix  Koaoames, Bcacuipaio-
mue TPYOGH NMOrpyXeHsl noj
HAHHH3MIHE  JIHHAMHYECKHEe
VpoBHH B Kosoauax xa 1,0 a.

Hawboaemuft npoekTHHMR
BAKYYM BO BCACKIBAIOIIHX
TpyOONpOROAAX COCTABJAAET
7,20 . Tpybonposoaw npo-
JOKEHB HAd OCHOBHOH YacTH
NPOTAMKEHHS ' C NOABLEMOM
0,0005 K HACOCHBIM CTAHUHAM.
Kamapii H3 BOCbMH CH-
(poHOB JIpeHa®a BMECTe C MPH-
COCIHHEHHHIMH K HEMY KO-
JAOJUAMH [peAcTaBadAeT co-
boll o6ocoBG/eHHYI0 CHCTEMY,
| MOTYUIVIO BHIOOJHATH CBOH
(pyHKIHH Kak B cAaydae asa-
pHUH HA napajneabHoM cHdgo-
e, TAK H B CJAyuae BBHIKJIO-
NeHHA napaaaeasHoro cudona
M3 paboTH MO YCJAOBHAM 3K-
CNA0caATadHH, :

B naubonee NOBBIMIEHHBX
TOYKAX BcackBaomWux Tpybo-
npoBOAOB, B MecTax conpsd-
MEHHHE X C HHCXOAAIMHMH®
VyacTKaM# CH(pOHOB HMEIOTCH
PAKYYMHBIE KOTJAB, BO3AYX
| H3 KOTOPHX NepHOIAHYEeCKH
' OTKAYHBAETCA  YCTAHOBJEH-

HLIMH Ha HACOCHBIX CTAHIHAX
paKkyym-nacocamu. Ha kax 1o - 3 -
MacocHofi cramnmu apemaxas S 8§ § 8 § g
YCTAHOBJAGHO MNATE BAKYYM-~ = L

g00
g4
700
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$ur. 896. Mpozoaskuil MpodBEIs Mo AHERH TOTO Ke APEHAHA
El. 3. OrueTen ROSEPIHOCTH BSMAN OTEESYANKT YCAOHEHEM, CYMECTREOBARDE

1. Fecsormmeckni paaped cocTaBAeR mo macoopram Oypewms TpvivaTeI K0A0JUES.
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wacocop Cymckoro 3asoma um. Ppyuase (runa PMK 200 X9
u PMK 200 < 200). Yerspe BakyyMm-Hacoca (mo 4YHCAY CH(OHOE
ABASIOTCA pabOYHMMH, a4 OAMH — 3aMACHKIM. ‘

Ins saGaonesns 3a paboTofl BcacHBaOMNX TPpyGONpoBOAOE H
HHX NPEeayCMOTpPeHa YCTAHOBKA CMOTPOBHIX ,OKOH® (M0 THMY, OCY
mecteaennoMy Ha [lloanapckux cuponax)® W BakyyM-MeETpOB.

Kpome Toro npeaycMmotrpeHo obopyaosaHne BCeX BCAaCHBAONIHX
Tpy6 CcHdOHHOA CHCTEMH NPOOKOBBIMH KpaHAMH, NPHCHOCOGIeHHBIMY
aas BBoja TpyGok Iluro. YCTanOBKa HECKOABKHX TakHX KpaHos
NpeaycMOTpeHa H Ha BCACHBAIOIHX TPyOOonpoBojax. %

FJIABA XVII

FUAPOTEQJIOTMYECKUNH PACYET BEPTHKAJILHOTO
JNPEHAYKA

1. O6mue zamevanun

I'uaporeoJOrHuecKHiit pacdeT BEePTHKAAbHBIX apeHaxel oOWuHO
CBOJIMTCH HJM K pacdeTy MHOrOKOJ0/e3HON YCTAHOBKH, NpHMEHsEs
MO NPH HCKYCCTBEHHOM MNOHHIKEHHH YPOBHS FDYHTOBHIX BOJX B NpO-
necce NMPOM3BOACTEA CTPOHTENbLHEX paboT, HAH K pacyetry morac
IAMHX KOAOIUEB.

B 3aBacHMOCTH OT NpPHHATOH CHCTEMBl JpeHaXa KOJOAIH pac
MOJAralTCa HAH B OJHY JHHHIO —HE3aMKHYTad CHCTCMa B OCPeroBuxs
ApeHaXKAaX — HAH MO TEepHMEeTPYy 3alHIaeMoro y4acTka — 3aMKHyTas
CHCTEMAa B KOJALUEBHX APEeHaxax.

B GeperoBeix JApeHaxax KOJOANK paboTadT B YCJAOBHAX, aHa-
AOTHYHHIX paboTe MHOrOKOJONE3HHX YCTAHOBOK, PACMOAOMKEHHHX
BOJH3H BOAOEMOB. :

MoraomaomHue Koaoanbl cayxar ob6uuno cpeacteom c6poca sa- -
CTOMHLIX BOJ H3 OTAeJbhEIX NOA3SEMHHIX MEMKOB B HHMKeJeKAallHe,
GoJee NPOHHILAeMHe BOAOHOCHBE CcJA0H. PacueT MX CBOAHTCA K pacs
YeTy OAHHOYHLIX MOTJA0WANMHX KOJOLIEB. 1

2, Pacuer KOJAbUEBHIX JApeHaMew

Pacuer BepTHKaJLHHX JApeH (KOJAOAUEB) B KOABUEBHX NpPEHAMKax
COCTOHT M3 OnpejeJeHHs: i
1) me6GuTa ApeHaKHOR CHCTEMH, NPH KOTOPOM B mpejaesax ape-
HHPYEMOro yuacTka (K0JAbma) oGecneynBaeTcs 3a1aHH0e NOHHMKEeHHe
YPOBHA TPYHTOBHIX BOJ;

2) Heo6X0NHMOro 4HCAa H TAYOHHB 33J0XKeHHA KOJAOIIEB 1A
SAXBATA PACUYETHOrO KOJHYECTBA BOAH.

OO6umft Ae6HT ApeHaHOf CHCTEMH NMpH CBOGOAHOM rODH3OHTE
FPYNTOBKX BOX onpeneasercs no dopmyae Popxreiimepa:

L, (2H — 8)-S-=k Alcex, (1)

In R—fln L YR

- = - ] :
' Gw, Thyan IX Boponpopommoro cbveana, JMoxaan Jusases ,0 somocnaGice-
Wi v, By '



rae H — MONHBOCTE BOAOHOCHOTO NJAACTa B M)
S — 3ajannoe, MUHHMaJbHO HEOGXOAHMOE MOHIIK eHHE ypoe-
Hi TPYHTOBHX BOJA B ILEHTPE APEHaKHOrD KOAbIA
B M,
k — xosdunuenT GUALTPALHA B Mt /cek:
R — paauyc jAefiCTBHA JIPeHAXKHOH CHCTEMB B M
Njy Xy, X, — PACCTOAHHA KAMKAOr0 H3 KOJNOMUER CHCTEMB OT HeH-
TPa JAPEHAXKHOTO KOJOANA B 4.
B caysae nejoBesenns aua KONOAUEB A0 BOAOYNOPA (HEnodupe
KOJoauE) noayuenHsiit no gopuyte (1) ne6ut ApeHaknol cucreMul
JlloJker GHTH YBeAHueH Ha 10—20%.

Ilpy nanopHoM ropusonte rpyHTOBHIX BOA OGmHA HeGHT ape-
WUKHOA CHCTEME! onpeneaseTcs no dopmyse:

Q= Mk M ecex, (1a)

1
]ﬂa‘l:: — '_ﬂ_r iﬂ II-IE‘-'q-q-*xH

FAE M — MOIHOCTH BOJAOHOCHOrO MJacTa B M.
OcTanbuuie 0603HAYEHHA YKA3aHH BHIIE,

1
Has nepBoHaYaALHbLIX NOACYETOB Ae6HTA BEAMUHAY =Inxy; Xy ..cx,

n (opmysax (1) m (la) anm ynpomenus pacuera pekoMenayeTcs
MIMEHATh BEJHUYHHOM:

| mA=m}/ L,
-1

rne F—mnaomanb APEHAKHOTO KOJAbLa B 47,
A — pagnyc kpyra, miomazs kKoToporo papua F.
[lycts 7 —uucao xonoanes;
Q — obmuit gebuT HX;
¥ — yAeabLHaA 3aXBaTHAS CNOCOGHOCTh KOJAOANEN B M cex,
T. € NPOU3BOJAHTENBHOCTL HA 1 no2, M cMaunpaemMoro
(puaAbTpa pamHa:
s .
it
rie f-——mnoanas saxpaTHas CHOCOGHOCTH KOAOMIA:
Yo 7 YPOBEHL BOIH y HAapYMHOH CTEHKH KOJOAUEH, pABNOMEpPHO
PaCNOMOKEHHHIX MO NepPHMETPY Kpyra paanycom A, n .
Torna, snas o6uwui ne6ur Apesamuofl CHOTOMM M 3AABAACH
rayGHHOR W JHAMETPOM KOMOXUEB, YHCAO HX M B YCAOBHAX CROGOI-
HOrO TOPH3OHT@ FDYHTOBHIX BOJ ONPEAEAACTCH W3 ypasHeruil:

fl*_‘}l,,:ﬂﬁl; 4 (‘J)
: ——
Yo Z:V-"u_ n~f+k'l" X ()

VAE Xy, — paauHyc KOAONUEB B M;

J==YPOBEHbL BOAH B UEHTPE Kpyra C paauycom A, ompene-
AACMBIA 33/1aHHOR BEAHYHHON NOHMIKEHHS YDPOBHS rPpyHTO-
BUX BOR, B ApeHaxHOM Koabue (v —=H —5) B .
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Sra sapaua pelaerca noabopom. .
Tak Kak 1 MOXET GHTb TONBKO IEJALM YHCJAOM, TO NPHHHMZETS

TaKkoe ero 3HaueHue, NPH KOTOPOM:

MO e

MakcHMaJAbHO BO3MOMKHOE NOHHKEHHE NPH 331aHHOM pacnom
JEeHHH M YHCAe KOJOAuEeB ﬂanJ:I,EJIHETEH no dopmyae: :

NN e e

1rac

o= E.,"xu"!..“ }-\.;
)

0=}
R L]
Ef’l"f“.ln -"4""
=
15}/ &
b
}l_- Eﬁ'.r“ ’

b — pacCTOIHHE MEXJy KOJO/IAMH, H3MEPEeHHOe MO0 Ayre OKpyH
HOCTH pPAaBHOBEAHKOrO Kpyra ¢ paanycom

B cayuae, KOrza KOJAOAUB HE JAOCTHrawT B{Jﬂ.ﬂ}’ﬂﬂpa. HeoOX01H
Maf WX rayGMHA NpPH 3aNdHHOM 3HAYEHAW paauyca A JPEHAaMKHOIC

KOAbla onpejaeaserca no gopmyne:
h = hy -8} Vain, (
rage

; Eﬂ?-sﬂ—t-iu v-s V a5 v 250 Dutsd -I-—E'rl"ﬂ'-i') 8
Pemin —awse 1 — dufts® +( 1 — duls® P

Iy —r.rlyﬁuua 3a/leraHisi TPYHTOBBIX BOJ OT NOBEPXHOCTH 3EMJAH
10 paGoTH ApeHaka B M. -

OcTtaabasle o603HaYeHHA YKa3aHL Boimic.

Jlas npoBepkH AonycKaemMoii MpOH3BOAHTEALHOCTH, T. €. 3aXBa
WOl cnocoGHOCTH, KOJOAUER ONPeAeNaioTCs ¥, AAf HEeCKOJbKHX,
ganGoaee Gau3kuX H HamGojee yaajeHHHX kojoaues. Jlonyckaemas
(PONIBOANTENBHOCTE KOJOANEB ONpefeaseTcd no gopmyJe:

.-{=_}’u‘“* d- fr"—:'r'l

B rae

—VH"——-—(IHR——[HJL Xyt .Tl-xn—:‘-‘in):

Niy Xypi00 a1 — pACCTORHHA BCEX KOJAOAUEB JpeHaxHOH CH=
cTeMbl OT TOro KOJAOAUa, A1d KOTOpOro ompes
AeAeTCH Vo, B AL

-

| 1



Ocraapable 0603HAYCHHS MPEMHHE.

Ecan ponyckaemas NpoH3BOAHTEABHOCTL COIMIACOBANA € CpeaHnM
PUTOKOM BOABI, NPHXOAAIUHMCS HA ONHE KOJOJCH, NPHHATYIO ray-
iy KOJOAHMER OCTapAsAlT Ge3 usMmenenuit. B npornpiom cayuae,
aMendas rayOGHny, pacdeTr NOBYOPHAIOT.

~ llpu paGoTe jpeHaKHOH CHCTEMH B YCAOBHAX HANOPHWX FpyH-
{OWX BOA, TAe TpebyeTca TOALKO CHHMEHHE HANOPA, MMCAO KOJAO1-
en moxer GHTH ONpepe/ieHo H3 yCAOBHA:

EIJ,-s%_ (7)
1 .

ppae f;—papHa  GUALTPYIOIIEH HdACTH KaKAOro H3 KOAOAUEH TpH
Be=h—...=h, =N :
o (7a)

Beauunna y, B NPHBEACHHHX YPABHEHHAX MNPEACTAMMICT COGOM
ypOBEHb BOAB Y HAPYKHOH CTEHKH KOJOAUE, KOTO Wi OOWYMHO
ji¢ coBnajdeT C YPOBHEM BOJAL B CAMOM KOJOALE, ITOT Paspuii
ypoBHell BOAbL HOCHT HA3BAHHE TNPBIAKA.

BeaHypna MPLKKA COT/ACHO SMIHPHYCCKHM JANHMM Spenbep-
repa MoxkeT OHTH OmpejiefeHa mo Qopmy.e:

1,74
Ah=h—h, =0, L _;'] B oM (8)

AR TPHOAHKEHHO: :
Ab=h— hy=05NE g 4, (8a)

. pae Ah — BeqMuMHA TPLIAKKA B A,
1 h— ypoBEeHb BOAM Y HApYXKHOH cTeHKH Kodoaud (b rpynte),
' paBHEIH jr,, B M;
h, — ypOBEHb BOALL B CAMOM KOJOJUE B Af;
H -~ mepBOHaYaibHEIA yPOBEHb TPYHTOBHIX BOJL 1 A,
' Npumep.

Jlano:
MuniMaibHO HEOBXOAHMOE MOHHAKEHNE B UEHTPE KOALLA SemB0 M,

Panpnyc xodoana (N0 KONCTPYKTHEHLIM coobpamennnm) x,==(,20 u,
Cpemiss MOMHOCTH BOAOHOCHOTO TAaCTa H==]2 u.
KosuuuedT GHAbTpaunH k= 0,0002 wx/cex.
TpeGyerca ONpeleanTh THCIO H FAYGHHY KOAOAUEN B KOALIENOM APEHIKE,
ALHIAKIeM COOpYIKeHHe no NpAMOYToALHOMY KOWTY Py pasMEpoM 40 < 60 m,
‘ W noacuuTaTh OGUIRI 1eGHT Domd, nogrexcamell nepexatKe wi aannoil apenaano
gHeTeMbl.
Paanyc AeiicTBAA ApPENaka ONpeleiHs mo dopuyae Kycaknna:
R=575-8y k-H =575 - 5,0-y/ 0,0002:12,0 = 140 a.
b nasHEX YCAOBHAX BBHAY CPAaBHHTEALHO pefdoanmoil rayluin  saneranns
BoAO Y nopa wenecoofpazno clerath MOAHLIE KOOI,
Hafigem: .
=H=8=120—060=7,0 u.

Vinln

JaMends NPAMOYTOALHY K TAOULYAL APEHAKAOro Kok pa BHOBEIHKENM KpY-

roM, nainaes: =k - S
VF= =
Am= Yo AT i S
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Torpa o6unii Ae6HT CHCTEMI NP NOHHKEHWH YPOBHA TPYNTOBHX BOAL B 1
Kpyra ma 50 x Gyser pawen:
2H—8)S-n-k 2-12,0—5,0)5,0-3,14-0,0002
( ) S-x- ( ) == 0,0336 u3/cex -

et e i o In 140 — In 24
{Elj'lcnﬁ:mm-l MOE KOAHYECTBO KOJOAUes maigem noaGopom, peman YpaBHeHHS

, Npeaeapurearnno onpepeanm:

e

M
Q _ 0,0336
T —_— ‘-D.———I? =EE.?|
NG e Ne
. —
— 30
@Pur. 90. Cxema pacnoaokenni BEPTHKAILHEX APEH TPH KOAb-
UCBOH CHCTEME ApeHaka
Ilpu pe==0: Y. Y
0,0336 29
w=V 9,05 514.0,002 " 50,2 =3
n=y¢=5-3,9=19,5{—§-.
Ilpn n=7:
0,0336 B i
_tr,,}=V 49,(}——?13.“1”.&“&? «In 7.0,9 == 0, 24;
neyy=7.534=36,6"> {:
Ilpu n= 6:
0,0336 24
,pn=]/-4g $.3,14-0,0002. 1" 0,2 = 178
n.yy==06473=28,3= ?—.
Hpnuumaes npenamnoe KoAblo A3 IMECTH KOAOIUES.
Pacnosaran koaoaum nmo KOHTYPY 3amuuiaeMoro ywacrxa (gr. 90), OnpeReANi
~ Yrommennnil ae6ur cneteme, Ma dur. 90 nadinem:
EL'_ Xi==y, =15 u; In1lb=271;
' Ny o= .rg—.rﬁ.=xn=33 D M In 33,0 = 3,01;

19
—_— Z qu_.—-iﬁ—aﬂ 25.



o popuyae (1) nakaem:
(2H — §)-8-=-k _ (2-12,0 —5,0)-5,0-3,14.0,0002
Qe i £ in 140 — 3,96 i
In R——n-ln.r,- Xg*enot Xy
=0,0355 w¥cex-
[ponsseacu nporepky AonyckaemMoR NPOHIBOANTEALHOCTH KOADAUER npW

CHOAOMENHH WX N0 AeACTBMTEABHOMY KONTYDPY (mpamoyroanunky). Jlan sroio
::uu:m:nun ypOBEHb BOA ¥ Mapy®HOH cTeHkn koaopna N 3 (guir, 91) no qopuyae

uum]/m_ﬂ—%[m - 2 -i—(]lu:l +hnxg4...4+nx, _4In .rp]]_.
N5

W NE
-~ ?--

P

NS : j.n'u’d'

T 50 \
dur. 91, Cxema K pacuery KOABUEBOrO Jpeuaa

Ha dar. 91 wmeewm:

xy = 42; o xy=3,72
; Xa = 30; In xg = 3,40
I xy =30 In x; = 3,40
: X, =00; In'x,==4,10
xge=006.5; Inxy==d4,1B
] Xo= 0,2; In x5 = — 1,61
L]
Hi=144,0;
Q __ 0085 oo
m-k = 3,14-0,0002 = 00:%:
In Re==4,9;

% [In 2y 4 In xo4-. 0.4 1n x| = -%-.H,:lﬂ = 2 86
yo==1 144 — 56,5- (4,9 — 2,86] == 5,00,

Cpeaanit nebnT AAS OANOr0 KOAOAUA:
L ]

q=cﬁ—uﬁ@ =0,0006 w¥/cen.

Monyckaemas NpOHIBOAHTEALHOCTE NPH vy == 5,006
f=g:yy=0,00117 :5,06 == 0,00569 ad/cex.
Takusm ofpasom ofecneved HeGOABINONE 3aNAC NPONIBOANTEALHOCTM.

Ananornaso MOKeT GHTh npoBepena AONYCKACMAAd NPOHIBOAHTEALHOCTE H AAR
OCTAALHKWEX KOACAUES.
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3. Pacuer GeperosbiXx apeHamed

&
q

Pacuer BepTHKAJALHEHX ApeH (Koaojiues) B GeperoBHX apeHaka
CBOAHTCHA K: :
1) Onpeaeaenuo aeGuTa APEHANKHON CHCTEMb, NPH KOTOPO
B npenesax samumaemoli TeppuTopHH ofecneuupaeTcs 3anaHHON
NOHHKEHHE YPOBHH FPYHTOBHX BoA. [IpH mpoekTupoBaHun Gepero
BHIX JpeHa)Kefi B YCAOBHAX CYMECTBYIOMHX HACEJEHHHX H NPOMBINE
JEHHBLIX MecT OOHYHO NPHHHMAETCs, YTO HA 3aMHMAEMOH TEPPHT ).
pHH JO/MKEH NOANePKHBATBCA TOT e ypOBeHb TPYHTOBHX BOA
KOTOPHH CymecTBOBaJ Ha He# A0 NOANOPa BOAL B BOMLOEME.
2) BuGopy paccTOsHHA MEXKAY KOJOAUaMH, MPH KOTOPHX HA 3a
mumaemofl TeppuTopHn obecneuHBaeTcs 3ajAaHHLH ypPOBEeHb TPYHTO
BHX BOJL. .
[pu paGore OeperoBHX ApeHa)ed BO3HAKAGT ABHKEHHE IPYH
TOBHX BOJ HE TOJALKO CO CTOPOHE BOAOPaslena, HO OOHYHO TAKKE
B GOJLIIOM KOJHYECTBE M CO CTOPOHH PeKH HJAH Kakoro-iubo apy
roro Boaoema. :

IMpakTHueckn jeiicTBue BojoeMa Ha GeperoBol JpeHaX CKa3bl=
BAaeTCHd JHIIL B TOM CJay4ae, Korja pacCTOfHHE OT HEro X0 ApeHh
HE NpeBulNasT > %

Mpeasaputeapioe Onpefefenne yaeibHoro nebura ApeHaxXHOH
CHCTEME NPOM3BOAHTCA NO dopmye:

H2 — A . : :
Qﬂ,=' J i}fﬁ'l'?"’” * g w®/cymxu wna 1 noz. u, (9)

rae H —npesBuiuenHe ropH30HTa BOJH B PEKe Hal BOJOYNOPOM Tocae
noanopa B M, |
X H y¥— KOOPAHHATH NOBEPXHOCTH TPYHTOBLIX BOJ, NPHUEM X HAd- |
npaBieHb MNepneHAHKYAApHO Gepery H y — BEPTHKAJABHO, -
BBEPX OT BOAOYMOPA;
Gy — yAeAbHBfl NPHTOK 'PYHTOBHX BOA B PEKH CO CTOPOHH BOAO-
pasjiena A0 ycTpoficTBa japenaxa B a'/cymiku Ha 1 noz. M
k — xospunuenT GHABTPANHH B M CYMKU;
b — paccrosnne JApEHaxKa OT PEKH B M.

[pusonumas ¢opmyaa (9) subenena PopxreAMepoMm, HCXOAA H3
ycaoBHs paboTil pAAa KOJOANEB, KAK OTKPHTOH KAHABH, NpH yPOBHE .
BOAK B Kanase, PABHOA OTMETKE TOYKH KPHBOH Jenpeccnyn Mexuy

KOAOAUAMH HA DACCTOSHHH —- OT KOJOAuA (rae @— paccrosmie

MEIKJLY KOJOMUAMH).
Bxommuan B dopmyay (9) Beamumsa ff npeacrasaseT CO6OM

POBEIL BOAN B rpynTe n0j G6POBKOM OTKOCA M MOXKET NDHHHMATBCA
PABNOA YpOBHIo BOAM B peke JAHIb B CAyYae BEPTHKAJIbHHX Gepe-
Y08 B peke, uTo we Bceria cootsetctsyeT AeficTBuTeabHOCTH. ITpH
WAANMIN e Oeperonoro OTKOCa 3TH BeAHUHHB GyAYT OTAHYATHLCH
APYE OF apyra,
1




Has onpepesenns peanunnn /1 B 3THX CAYYAAX MOryT GHTH
dHAJOrHH  HCnoab3osanu Qopmyan axkaxg. H. H. INaeaoeckoro,
BeJEeHHBE HM AJS NJOTHHE C JIpeHaeM:

Hpy—do— H Hy,
g=R & _*lnﬁ;_—ﬂ. (10)
E(H?—= R
P il (1)

FAe m — 3al0KeHHe BOAHOrO OTKOCA NJAOTHHB
H,, — noJnas BEICOTA NAOTHHH: -
du—gucﬁ;m rpe6Hd NJAOTHHH HAX TFOPH3OHTOM BOJAH B BEPXHEM
beje;
/1 — ropusorT Boaw B pacueTHOM CedMeHHH NOA GPORKOA MOKpOro
OTKOCA;
iy —TOPH3OHT BOIAW B ApeHake;
b — paccrosinHe OoT GPOBKH J0 ApeHaxka,
Pewan cosmectno ypasuerns (10) u (11) rpaduueckn wan noabo-
POM, MOXHO HaliTH HCKOMYIO Beawunny /. .
1o gopmyram dopxredmepa aag paga KoJOANEH MOMHO, BAA-
WIHCL ONpEACJEeHHBM pPACCTONAHHEM MEMJY KOJAOANAMM, YCTANOBHTL
OTMETKH YDOBHEH BOAM Y KOJOAUA y, H NOCPENHE MEHAY HHMH ¥,:

ey e
e V;f—:fi (—’;E—- In 2)+{f . (13)

I'fi¢ ¥, — BHICOTA BOAB B IPYHTE Y KOAOAUA;
— m » CEPElIHHE MEXAY KOJAOMUAMMN;
H— . . » DEKE;
Q — pacxon KoJoAua PagHycoM r;
~ {lp~ PACXOA TPYHTOBOTO MOTOKA CO CTOPONM WOAOPASACHN;
H"""FHECT{JHHHE pAla KOJNOALEB OT PeKH;
~ - NOJOBHHA PACCTOAHHA MEXAY KOJMOMMAMM,
~ Momno pewars o6paTHyio 3agagy, T. €., SHAGBOACE OTMCTKAMM
YPORUN BoAM ¥ KoNOMUA, HAKTH PACCTONHMS MEKAY KoAoauaMn 2a.
Vpannenne @opxrefivepa aaa ONPEACACHNN  PACCTOMMMI  Mex Y
KOAOAUAMI MOKET OHTHL NPEACTABACHO B CACAYIOMIEM Bie !

a-n % =1 — = Q= a0 | 1 (1)

Ypannenne (14) pemaerca mogGoOpoM wian rpadmiecin,

Hmen paccrosinne Memxay KOAOAUAMN (2a), MOMNO 1o cAeayiomei
(popmyae, noayuyennoi u3 ypasuesnn (12) Popxrefisepa, onpepeants
YE yTOuneHnu# Je6HT KOJOAuA:

i

."_..+ Iﬁ - k. (15)
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[lo yrousennomy AeOMTY KOJOANA H NPH NPHHATOM PacCTORAH
MEIKJLY KOJOAMAMH 110 ypasHeHHio (12) npon3BoAHTCH OKOHYATEAbH
onpejesesne OTMETOK YPOBHA BOJB MEXAY KOJOMLAMH ), KOT
puie M JONMKHHE COOTBETCTBOBATH HEO6X0AHMOMY monHxkenuio. O6H
HO BEJHYHHON Y, 3a1310TCA. ;

Mpumep. [lano: apenam npeactasaner colofl HEIAMKEYTYI0 CHCTEMY REpT
KAABHWE TPYGUATEX KOAOAUEB, BHTAHYTYW BAoAb Gepera pexu B paccroaunn 28
OT ypeaa Bofbl. '

Ormerka wsonoynopa — 1050 .

BrToBoll YpoBens IpyHTOBMX BOX (1o mopnopa)— 117,10 .. -

VaeasHuil pacxof rpyHTOBHWY BOM CO CTOPOHM BOJOpa3aeaa gg = 0,50 M%/cymx
Kosmumnenr dpuanTpaunn k=70 sfeymxu, .

Cyumectnywinii 6WTOBOR TOPHIONT BOAs B pexe — 117,0 &, Ilpeanoaaraessl
TOPH3ONT BOIL B peéxe nociae moanopa — 1200 . i

Mpunatuii paanyce xoaoana r==020 u.

O6man nauna apenaxa L = 800 noz.m.

Tpebyerca onpefeante PAcCTORMNHA MEHAY BEPTHKAAbHHMH  KOAOLUAMI
s Geperosom Apenake ¥ oGmuil pacxon BOAH, NoLAeKalWed nepexayxe.

Haitnew:
H = 120,0 — 105,0 = 15,0 &
y=117,0—105,0 = 12,0 ,
Mo dopuyae (9) NpeIBapHTEALND ONpeACANM yAeabHuil geGHT Apenawa:
(H— %) k+2qx _ (15,00 —12,09.7,0 +2-05.28,0
Qyo= 5b 9.98

JanaeMca NpeABAPHTENLUO YPOBHEM BOjM B Koaomuax y,==10,0 ., TOr
@0 ypassenno (14) nopGopom HAXOANM PACCTORHMA MEHY KOAOMUAMH 2a:

= 10,54 .l‘,lrl.'.'_}'

i 2b =k
aln == bars [H*-yf—-——k' (Q — Iil'{.:l] _.'.;"Q f
a 2.28.0 3,14-7,0
aln 3.14.0,2 = [Iﬁ,ﬂl — 10,02 — 7.0 (10,54 — U.E}] 2.10,64

& %

aln n,Eﬂﬂ =47, '
oTkyaa a==10 u;
9a =30 M.

JLag mafigenusx paccroauKii Mexay Koaomuamu no ypasueumio (15) onpemneans
yTOuHeHHHH AefNT ApeHaWHOl CHCTeMb: .

? 2.0,5:28,0
HY — y; —I-—i"f'b- 15,00 — 10,02 4 ;ﬂ
o rh= b L x
b a 8,14.28,0 15,0
o th 5.0 T '1314.0,2
% 3,14:7,0 = 314,0 m%/cymuu

MaAK Ha 1 noz.m

Qua== _dl;j:;_ﬂ_' ==10,46 ad/cymxu.

Tak kax nmoayyenHas BeAHYHHA YAEAbHOro Ae06HTA HEIHATHTEAHHO OTAHMAETCA
OF HpeaBapHTEabHO MOACYHTaHHOrD no dupMmyae (9), TO YTOUHEHHE NOAYYEHHOro
[ACCTORMMA MENAY KOAOAUIMH HE JACiaeM.

o ypansennio (13) nafizem seanunny Vg

Q (=b qob
J’FV”’*‘:{ (o —u2) %
1 314.0 : 0,5-28
-Vln'm _— 4’ 3.14 EB _ﬂ;ﬁg)-l— T u = lEhuﬂ I“l
7o

3,14.7,0 15,0
1



Kotopan MNpakTHYECKH COBNAfdeT ¢ YPOBHEM TPYHTOBHWY BOA, HMERINM MECTO A0
nojimopa.

[Ipouasenennbie PAcHeThl NOKAILIBAOT, YTO NPH NPUIATHX PACCTOANUAL MEeWaY
KOAOAUAMH HA 3amMu@EeMoll TeppuTOpHH OyAET JAOCTHCNYTO NpPUMEPHO TO Ke
NoA0KeHHe YPOBHA TPYHTOBWX Boj, 4T0 OLA0 H A0 MOANOpA,

Onpegenans o6umnil pacxof BOAN, nopiexamel nepesauxe:

Q = 10,46-800 =8 368,0 w/cymxu wan == 97 A4fcex.

4. Pacuer OMHOYHBIX BOAONOTAOWANIHY KOAOAULER

Pacyer BOAONOrAOMIAIONIHX KOJOAUEB COCTOHT B OUPEACHCHHH
peAHHHHL  pacxona, KOTOPHA MNpH JaHHBIX HAPOrEOAOrHYecKHx
YCAOBHAX MOXeT OHTh COpOIleH B TOT HAH HHON HOrAOULAIOMHR
BOJMOHOCHBIH CJAOH.

B 3aBMCHMOCTH OT FHAPOreOJOTHUYECKHX YCJAOBHA M THIA KOAOA-
~ lleB PAa3NHYanT CASAYIOMHE BHAHN BOAOHOTJACILAIOMHX KOAOANCH.

1. CopepmeHnse, paboTaloimue B YCAOBHAX:

a) cBOGOAHOr0 TOPH30OHTA FPYHTOBHIX BOA;

(i) HAMOPHOrO TOPH3OHTA IPYHTOBHX BOA.

2, Hecopepuieaase, paGorawmue B YCAOBHAX:

a) ¢ceo0OLHOrO ropH3OHTA TPYHTOBBIX BOJ;

(}) HANOPHOTO FOPH3OHTA TPYHTOBHX BOM.

Jlag ycnosrft CBOGOJHOrO MOTOKA PaSAHYAIOT KOAOAUM, paboTa-

OWHEe CTEeHKAMH ¥ JHOM, HJAH TOJAbKO cTeHkamu. B mapopumx ycao-

PHAX TPH HEOTPAHMYEHHOH MOIMHOCTH BOAOHOCHOIO NANCTA nnijie-

ANIOT KpOMe TOro KoJoAubl, paboTalomie TOAbKO JANOM,

Pacxol COBeplIEHHOrO BOAONOTAOIIAIDIEro KOJAOANA, T. €. KO-

Aoala, noBeaenHoro ao Bopoynopa (pur. 92, a), padoraomero

W ycnosusx cBoOOAHOrO TOPH3OHTA TPYHTOBBIX BOA, MOMET OMTH
‘-' tnpeseaen no opmyae:

X 2 _ M
gu-t Nt

'IllTn*
I i ?—-—[}Etlﬂﬂ. KoJonua B M'[/cymKu;
“ KOs(pruneHT QHABTPAUHE TPYHTA B M/ VMK
fiy ~ pUCCTOSIHME OT BOJOYNOPAa A0 APEMHPYEMOID NOAIEMHOrO
POANMKOrO  MeluKka™ B M;
H o MOWMOCTH BOAOHOCHOTO mJacTa B M (B Koropud cOpacu-
NUIOTCH JIpeHHpYeMLle BOAH);
A paanye aefcTBHA NOrAOMAKMEro KOAOMLY;
Py~ PAAMYC KOJOALA B M.

TOM Cayyae, Koraa mnmorJaomamoinuflt caoft we ROAOHOCEH,
Hen(), Beanuuna hy, no mepe gefcTBHA KOAOAUA MOKET WIMCHATLCH
W LA pacueTa MOMXET NPHHHMATBCA PABNON cpeanemy M3 paccTosn-
Ml OoT BOAOYNOpPAa A0 NOBEPXHOCTH YPORUN BOAW B BOAAHOM
CKOMACHHH B HAYaJAbHLIA MOMEHT PAGOTM KOAOANA M N0 NOBEPXHO-
CTH NOACTHAZIOUIETO €ro BOAOHENPONHIAEMOrO NAACTA B KOHUE NPH
cnycke pcefl BoAabl.

Paauyc neficTBrsl KoJ0Aua MOKET OuITH NPROJAHMKEHHO MOACHH-
TN 10 OAHOM M3 CYMIECTBYIOMNX SMOHPHUCCKHX (BopMmya nau e
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onpeieJen OnuTHHM nyTeM. Heo6XoauMo yuHTHBaTL, YTO paaH
AeHCTBHA KOJOANA M €ro pacxos OyayT yMeHbmAatbcs C Te4yeHH
BpEMEeHH. ’

= R —

=

v w Zi T
Z

o
LR
L s
i El

3 W -

3 -

¥,
F A

H Qur. 07, Cxemil NOFAOMAOIWAY KOAOAIER ;

: Pacxonr xonoama npu paGore €ro B yCJAOBHAX HAlOPHOTO TOPH-
"~ joNTa rpyntoBux Box (dur. 92, 6) onpeseasercd mo Qopmyae:

e 1 |
ox iy — H ,
o f““,_. : M icymrcu, (17)
In ——
fo

L



(I — MOIHOCTh HAMOPHOr0 BOAOHOCHOrO MJ4CTa B M

H — ero nbesomerpHYecK HA HANOP B A

Ocranpnuie 0603HAYEHHA YKA3aHH BHOIE.

Jlan HecoBepHIEHHEIX BOAOMOIJIOUIAIOIAX KONOAUER, 3AKAANLIBA-
WX B ycaoBuax csoGoanoro mnotoka (pur. 92, & n 2), pacxox
ket GuiTh onpejeten no dopMmyaaM:

1) npe paGoTe TOJABKO CTEHKAMM:

Q= :k{:ﬂ;H!] I/AE':?"/?;T_;_”! B A [cymKn; (18)

Sy

6) npu paboTe CTEHKAMH H JHOM:

o i fﬁ; f?) V"ﬂ_:_g_:"ﬂ} d VﬁT;he B M cymiu, (19)
i —
Fiy

{Ae T — paccTosiHHe OT IPEHHPYEMOTO BOASHOTO MEIIKA A0 BOAOYNO-
pa B A

 — MOmHOCTL BOJOHOCHOrO NAACTA B M

lty—BHCOTA YpPOBHA TPYHTOBHX BOJ y CTEHOK KOJAOMAUA B M;

Hy — rayGuna norpyxeHns KOJOAUA B BOAOHOCHEMN caofl » M

fly — rayGuna axTHBHON 30HH, CYUHTAf OT CBOGOAHOTO rOPHIOH-
Ta BOAL B AL

UcTtanpipie 0603HAUECHHA YKa3aHH BHILE.

Popmuyast (18) r (19) npuMeHHMB JHIIbL B TEX CAYMANX, KOraa

< H,

[Ipn H > H, syxkuo onpeneauts rayGuny akrusmuoll sonw H,,

F_ i sarem B opmyaax (18) u (19) eecto T u H noacranurs anave-

al

iae I, u H,.
: I'ay6uHa aKTHBHOR 30HH MOXET GHTH ONpPeAesena ¢ HEKOTOPWM
Hpubankennem, nanaeim ente [lapkepom:

T 02 08 | o6 | o8
n‘l’[} Hg=1,3[3+ﬁJ=IJ3HI I,EHI ‘I{.m'ﬂ I.H”ﬂ

Pacxon nonoGuoro ke tHma Koaomna, MO npu padore ero v yc-
AORNAX HANOPHOrO rOPH3OHTa TPYHTOBHWX BOA (Pur. 92, 0) mower
AT onpenenen no dopmy.ae:

Qu 2kl ) (1 71/ Jo Y/ B con )  wt/cymucu, (20)

In "r':.-

FAe @y — rayOnua norpymeHas KOJAOAUA n noAOHOCHWA caoft B M;
@~ MOWHOCTL BOJOHOCHOTO NANCTA B M;
iy == BRCOTA YPORHS TPYHTORMX BOA Y CTEHOK HECOBEPMmEHHOTO
KOJOJMIA HAJ €ro AHOM B M;

Eiw Ipensmuse coupymenns ke




e

H, —rayGuna OoT AHA KOJAOANA A0 GuTOBOA Nbe30METpHUYECH
BLICOTH BOJAOHOCHOTO CJOf B M.
Ocraipusie 0603HaueHHs YKasaHbl BHILIE. |
Pacxoa noraomamiuero KoJaoaua, OfymeHHOro B BOJOHOCH
HATIOPHLIA MJaCT HEOrpPaHHYEHHOR MOIHOCTH, NpH paGoTe ero ToJk
auom (puc. 92, e) moxker OwiTh onpenedeH no gopmyae: -'

Q=4kry(h, — H) B #*/cymKu,

rae h, — BHCOTA NbE3OMETPHUECKOro YpOBHSA BOAW Y CTEHKH K
JoANa B M, |

BEICOTH BOJOHOCHOrO ILJACTA B M.
Ocraasane 0003HAYEHHA YKA34HH BHIIIE. A
Pacxon noraomaiomero

— Tpem
B PR e gl HOBATHE NOPOAH, MOXeT OHT
s nlanirmand | 1100 SAMR AL onpenesed no dopmyae Iles:
KpacronoabCKoTO:
JenpeccuonHas - = -
LHOCITD X s
i Freneces Q=tMk, ety
Surg nne?muempuuw = iy
Zah T mwg&wﬂm
* LG caee i
S | I B oTHOmMEHHH BEJHYHHE
uo cAelyeT OTMETHTEH, UTO OHA HI

mMoxer OLTh NPHHATA PaBHO
BHCOTE YPOBHA TPYHTOBBHI
poad — A (bur. 93) y creHol
KanTa;HOi 4acTH KOAOJAA, Tak
KdK Ha NYyTH TPYHTOBHIX BOJ
OT OCyllaeMmMoro cJjof K mnorJios
mawmeMy HeH30emxHO BO3HHS
KaeT psaa CONpOTHBAEHHHA, @
HMEHHO: ;.

d) CONPOTHBJEHHE IPH BXO
ne B xoaojel — Ah,;

6) CONpOTHBJIEHHE Ha NYTH
@ur. 93. Cxema K pacuery noraonaomux JABHXEHHA IPYHTOBHX BOL MO

KOA0IULCE BHYTPEeHHEA MNOJOCTH KOJOA-
na — Ah,;

B) CONpPOTHRJEHHE NPH BHIXO/E IPYHTOBHWX BOJ H3 BHyTpEHEeﬁ
NONOCTH KOJAOANA B NMOrAomalomud caof — Ahk,.

Beawuunst Ak, u Ak, cymmapHo onpepeasiorcs no dopmyae
Jpendeprepa. Beanuuna A, onpegeasercs no oOmeH3BECTHHIM
(popMysaM ruapaBAHKH,

Beaeactene naanuua nepeuncaeHBBX CONPOTHRAEHHT NpH npoBep-
Ko orpogocnoco6HOCTH NOrJAoIlaKmero KoJaojna B HPHHEEEHHHE
(hUpPMYAL LOAXKNA BBOANTHCA BEJAHUYHHA:

hy=h— (Ah, + Ak, Ahy).

crmeciibenrnil nxe29-
#emp. ypobews 8 noz-
N0 WaHOUWEM CROE |

X
=
S

:
!
|
i

1RO



(OnncaHHan cxeMa pacyeTa AOMNYCTHMA JAHIIbL B CAyuanx, Koria
raonialomui ropu3oHT obaagaer XopomeR eCTecTBeHHOH JApeH:-
BAHHOCTBIO. B npoTmBHOM caydae, nanpumep npu cGpoce B ,Gac-
fiIn* noazeMHHIX BOJ MaJHX PA3MEPOB, BCTECTBEHHHHA Nbesomer-
WeckHii ypOBEHb B MOrJAOUIAIOMIEM CJAOE, XapaKTepH3yeMbld Beni-
Woi M, noa BAHAHHEM NPHTOKA IPEHAXKHLIX BOJ MOXKET NOBLHCHTLCH
WCTOALKO, 4TO 5T0 HeOJArONPHATHO CKAXKETCHA Ha paboTe BuBeieH-
MX B Hero koJjoanes. BoamoxHas BeJHUHHA TaxKoro nNOBHINEHUS
i OCTATOYHOH pa3BefaHHOCTH TEOJOTHYECKHX M THAPOreoaor:-
WBCKHX yeaoBHIT MomeT ObTh NpUGAHMKEHHO onpejejeHa B npocrei-
X caywasx cneuHaJbHBIMH pacueTaMH.

FMABA XVIII
KOMBUHHUPOBAHHBIA NPEHAX

KomGunEpOBaHHEE APEHAXH TPEACTABAAIOT COGOH coueTamne
OPH3OHTAABHON APEHH C PAAOM BepTHKAAbHLX ApeH. [Ipnmensniorcs
ONK raasHeiM o6pazoM npH GeperoBHX CHCTEMAx ApPeHaMKed B Tex
fAYyuasnX, Korja BONOYNOP 3ajeraeT Ha
¢papauTeasio Goapmod rayGuHe H CO
L10pOHB PeKH K JIPEHAaXy NOCTynaer
s TeasHL pacxon Boabl. Maes KoM-
OMINPOBAHHOrO ApeHaKa 3aKkAvaercs
W MCNoAb3OBAHHE GesHanopHuX TPYyOG-
5 HATMX KOJOLEeB, NpHYeM NPAHYAHTEAb:
1M OTKAYKAE 31eCh 3aMEeHeHa CaMOASJIH
BHNEM BOJIK B TOPH3OHTAABHYIO APERY

e, 94), lNpy xoMGHEMPOBAHHOM Jpe-
# ropusodTaabHas ApeHa 3akJajibl-
M na o6uuHOd rayOuHe, a co AHA

8 A0 lojoynopa onycKalTes TpyGua-
MR Roaoann, Kaxasi Takoll koaonen

UTANY, Kok camonaauBaouKiicd, Tak
WOPRUA Kosen ero o6fA3aTeABHO
AMeN  unxe obOmero YpOBHSA

TN noa,

PN APENNPORAHHKH  ONOJA3HEBHX
L AN NpN OCYIMIEHHH MAXTHHX

NPUMENRIOT H JApYrHEe THNOE
HUpOBANIMYE  apenaxefl, HO nNoO
Xapakrepy cnoen paGoTel OHH DPH TO-  @ur, 94, O6Gman cxema komGu-
POACKOM W (IPOMMIIICHHOM CTPOHTEAb- HHPOBANNOTO APENaKa
CTRE NenoARAGBANK OLThL HE MOTYT.

Fopusoniaasian apena B KOMOHHHPOBAHHKIX JpeHamax npen-
cranaser colofl weaesobetonnylo spyby 0O6LMHO HOPMAJALHOrO

— s 'l-__-—..

I A6pasmon C, K. » ap, [lporuesoonoasiensie coopymenns, MHCTHTYT
Boareo, 1940,
tTposnnceknh C. B.n Heanen JL JL, Metoanka npoekTHpoBanus ocylue-
© HNA YrOALNWE WaxT noamockonnoro Gacceiina, Coeureo, 1939
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oponaaasHoro odepranuf (:d=3:2). B HeKOTOPHX CAy4anxX MOF
HafiThn ceGe npuMeHeHHe H Kpyrawe TpyOo. Paasmeps ropHaoHTad
HHX APEH HA3HA4AWTCHA, HCXOAA H3 HEOOXOJHMOCTH AOCTYNA B HE
Joefl npH SKCHA0aTALHH (118 OCMOTPA, NPOYHCTKH, PEMOHTAH T. &
Jlas Toro uroOw Takas Tpyba moraa paboTaTh Kak JpeHa, Of
MOMHMO TPYOHaTHX KOJAOMANEB CHAOKAETCA TaKKEe CHenHaJbHHM
ApeHaXKHLIMH OTBEPCTHAMH — OKHaMH, uepe3 KOTOpHE B Hee H 0E
cTynmaert Boaa. DTH OTBE

e AT AR CTHA paciinAaraloTcs OO B!
g LE L s T 8 HO B HHXKHEHR WacTH GOK

Y e SN !  BHX CTEHOK JAPeHH:
; ' * ' ' NPEKPHTHA OT BHNANAHK
OKPYXAIOUero Apeny rpys
Td OHH HJAH 33AKPLIBAIOTE
ClenHaJbHBIMH  paMaMu
HATAHYTOH HA HHX CETKO|
(pur. 28) wan ke cHaOIKE
I0TCS HaBecamn HanoxoOmn
KOJNOKOABYATHX (PHALTPO
(bur. 95). B obGoux cay
Yyafax YKasaHHbe MNpHCHQ
cobaenns OKPY K AaioTCH
(puabTpylOmER 3acCHNKOH
Aydmie MHOrocaofHof.

[MoaGop PuALTPYIOUIE:
ro MarepHana B JAaHHON
cAyuae npeacrasafer co

Gofi BecbMa OTBETCTBEH
HYIO 3agady. YKasaHus M0
nonbopy ¢uabtpos Ooial
CHEJaHBl BRIILE. '

CACAYET TOAbKO OTME

THTb, 4TO N0 NOCJAEAHHNM
naunapiM A, H. [Tarpamesa ¥
@ur. 95. l'opHaonTaabhad apeHa ¢ KOAOKOAb4Ya- TMPOBEPEHHBIM SKCHCPHMEHS

THMH pHALTPAMN TaJbHHM MNyTEM, COOTHOS

MEeHHE ABYX COnpAXeHHHX

CA0eB (HanpHMep APEHHPYEMOro rpyHTa u BHemHeR 4acTH QHABLTPE
HJAH ABYX CMeXHuX ca0eB duAbTpa) AOMAKHO YIOBJAETBOPATE HEP:
BEHCTBY:

2 >10-12.

opH3OHTAALHBIC APEHB YKJAAABIBAIOTCA HA CHCIHAJAbHHEE CTed-
AlKH, 06KWYHO COCTOSMHE M3 JABYX-TPEX PAAOB AOCOK, CBA3AHHHIX
Meamay cobol GoatamMH AAs GoAblieff MOHOAHTHOCTH BO H30ekaHHe
HEPARIOMEPHKIX OCAN0OK TPYOGH. ;

s sri——— -

" Havpawen A, H., Jdemkenwe $HALTPALHOHNOTO NMOTOKA MPH cyl:hqmauﬂ
Fpynes, Auccopraimoninan patorta, Pykonuce 1939 r. Y
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Ha Bcex noRopoTax H RO BCAKOM CAy4Yde HE Pexe uyeMm uepes 50 u
) Tpacce TOpPH3OHTANBHON ApEHH NpPEeAYCMaTPHBAETCA YCTpOficTBO
MOTPOBBIX KOJOANER, 4epe3 KoTopue H obecneunpaeTcs CHyck

pee JdoAaed B mponecce SKCHAoatanHH. Kak mpaBHao, CMOTPOBLE
OAOMIE YCTPAaHBalOTCH HeNOCPeACTBEHHO Haj TPYOHaTHIMH KOJO1-
Momn, Gaaronapa 4demy oO0Jerdalorcd HX MpPOYHCTKA W PEMONT,
i B cayyae HAnoOOHOCTH H 3aMeHa.
- TpyGuatble KONOANK-(HABTPH PACNOAATAIOTCA OOLIMHO HE B CAMON
1pyGe-raanepee, a B CNeUHAABHLIX HHIIAX, BRHCTYNAIOMNX 30 MPELeaw
HopMaabHOro HX npoduas. B KOMOHHHPOBAHHLIX APCHAKAX, I'Ae NO
yeaopuaM paGoTH  OHH  OKA3HBAIOTCA S3aTOMJACHHLIMMN, HanGoaee
fpueMaeMBIM THIOM KOJAOANEB CAEIYET MNPHIHATL JAepensnine
~ (puabTpE (HANPHMEP KOHCTPYKIHH, NPHMEHEHHOH NPH OCYueCTHAC
" Win Mockosckoro Geperoporo ApeHaal.

Veaopust pacnonoxkenus KOMOHHHDOBAHHBIX JPEHMKEN B njane
NpasoTes B obIEM BTNOHE CXOAHBIMH C FOPH3CHTAALNBIMI JPEHAMM,
I'AvGuHa 3aM0XKEeHHA HX OnpejesseTcd MOJOMEHHEM YPOUuN I'pyn-
JORKX BOJ HA JAPEHHpYeMOH TeppHTOPHH H OOMYHO HE NPeBOCXOANT
6 . [Npu Takofi rayGuHe NPOH3BOACTBO PaboT NO yerpofcroy
[OPH3OHTAABHOR ApPEHH OCYWECTBJAAETCH OOLIMHMM nyrem, T, €.
OTKpLTHM cnocoboM. JIHme Ha OTAGABHHX (HEGOALIMMX 1O AANNE)
YMACTKAX, TAE N0 YCAOBHAM 3aCTPOHKHA HAM NOAICMUOIO XOMACTHA

~ IpOM3BOACTBO PatoOT OTKPHTHM CHOCOOOM BCTPEMACT NHENPEOMAGAN-.

Mide 3aTpYIHEeHHS, NMPHXOAHTCH NMEPEXOAMTH HA TYMHCALNWA cnocos

penenns pabor.

Uro kacaercs THIPOre0JOrHYECKOro PacueTa KOMOMIIPONANNLX

Jipenae, To 31eCh BCTPEYAOTCH HENPEOLOAHMBIE PN CONpEMENIOM

. PUSBHTHH TEOPHH ABHXEHH] MOA3EMHBIX BOJX TPYAHOCTH M KAKOrO-
6o npHeMJEeMOro pelmeHHs 3TOro BOMPOCA Ha Ceroammmmih aeun
~ We umeerca. o camoro nocaegHerc BPEMEHH NP HPAKTHUECKOM
pelieHHH noA0GHOro pojsa 3ajad BAH NPHGErAIOT K BKCHEPHMEH-
10/1bHOM MPOBEpPKEe HAMEYAEMOrO COOPYREHHS WA MOACAN (ManpuMep

MockoBCKHI JApeHak) HAH XKe K HCNBTAHHAM €ro I HATYpRix

YCNOBHAX HA ONHTHOM yuacTKe (Hampumep apewasx n Jluenponer-

popcke). [Tpu npoekTHpoBaHHH Xe KOMOHHHPOMANMMX APCHnMen nx

NPHHHMAIOT YCAOBHO, B 3aBHCHMOCTH OT KOHKPETHMX [WIPOreoao-

FHUEeCKHX OCOGEHHOCTEHR TPAcCH COOPYMEHHS, HAN 30 FOpHIOHTAAL:

Nyl0 JApEeHy, TPHYEM pacyeT NPOH3BOAAT Mo opmyanm Jhiomon-

Tuma u Yyraesa, uau ke 3a CHCTEMY BEPTHIKNALIMX urpu:i. pacuer

KOTOPEIX NpoHssoaaT No ypasHeHusd Dopxrefmepn, [napapanye-

CKHit pacueT BOAOOTBOAHLIX dacTell KOMOMHMPOBANHMX Apenae

WNoJiHe aHaJOTHYeH PacyeTy TOPH3OHTAALHMX JApen,

CTpPOHTEABCTBO JpeHaxel KOMOHHHPOBANNOIO THHNA AJH neaeh

NPEHHPOBAHHA TOPOACKHX H NPOMBIIIACHNKX TEFPIITGPHE HIYaa0:

pA3EHBATBCA Y HAC JHIWIBL B HDOCAEAHME roaw., Bech OnNpT B 3TOM
Aejie OTPaHHYHBACTCH HECKOABKHMH OCYILECTHACHHLIMI JPCHAKHLIMH
COOPYHEHHAMH.

BBniy HeCOMHEHHOTO HHTEPECA K KOMOMHHPOBAHHLIM JpeHAMaM

Hi ONHCAHHH HEKOTOpPHLX H3 HHX MW OCTIAHOBHMCH HAXKEe OGoJaee

noapobHO,
183
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Mpumep Ne 1

_ I-':rpniiu'mn Apenaxa Golio BH3BAHO NOABEMOM YPOBNHA rpynToRHX Boj Hop-
i gpﬂaeuh TPYHTOBRIX BOA 3AcCh AoJKeH O NOBHCHTLHEA © oTM. 48,00
orm. 51,20 . Buicokn# yposens rpyHTOBHX BOJL M ero  koacbaung, B oco-
HOCTH B MEPHOA eMCrofHLX NakoAKoB, OKasHBaNH 6 OTpHuATEALNOE AclcTane
MO0TY OTHEABLHHEX COOpYHEHHH.

[Apenamk OGHA 3a0POSKTHPOBAN B BHAE ABYX MApPamacAbLunx pexe aunnll xombn -
INIHROTO  ApeHAWA, NepeXBaTHBANWKX TPYHTOBWA NOTOK KaK €O CTOPON M
Opdsgena, TAK H co cropons pexd. [Mo nMenmumca aamnus GakTHMCCKN ocy-
(rnaen OLIA AMINL ONHTHEHH Y49acTOK.

Bropas peusas Teppaca, Ha KOTOpof OGna ocymecrsach omurimi AP K,
H)OACTABAEHA MOMHMO MOPOA HETBEPTHYHON CHCTEMB TAKKE TPOTHUNMMN HOPO-

Lk ..-q".-ﬁ-ﬁ-.‘ul ik anbid. Sl
irs 'p-'rh:iﬂtll L \

@ur, 97. KoucTpyRuua KOMGHEAPORANMNMOTS MO IaWA

AAMb M cpasiiiax ¢ vechma HepoBHO NOBEPXUOCTHI, WANADHOUNON 0 DOILOM
] '?'rlh BAABEAET  KAOJAME  MOUIHOCTLIO [0 8 A6, W BODKHINE UACTAK 110 e K i nnm-
PIRIEN PARYNONMTOREMI FAHHAMH B ODECKaMM  XAPLKOBOKOrG apyes, Mecramn
HADANN OToyrerayer M TOrAa Ha NOBEPXHOCTH KPRCTAAANYUONNE 10 AC AT
APYIHG HPOAYKTM WX PA3DYIIeHHA — 00 NPEHMYUMBCETHY Apoci, COCTonmme na
MAOKD ONATANKWX  HAK  COBCPUICHHO HEOKaATAMMMX BOpol KBApLa o naenoro
WEATA, Hlepxinn 4acth Apecer HMCeT CAeAbl MEPOMMBANIN, MOULHOUTE G0 SHAYN-
wakio koaebaercn., Han apecnoii 3azerant Wed PIRETIME Kiapiene necKm,
0opasananoll erenenn raninctae. Hag MeaKOSCPINCTIMMH NOCKAMN AGNAT AeAK-
ninAasie cyranukn. lNosepxnocts BTopoil Teppicid nokpura Kpose Toro macen-
Ml rpyutaMu HeGoabod MOUIHOCTH.

Hogowocnuit  ropHsoHT NpUypodeH K Hillﬂllplﬂmruu NOCKaM, B el
cnoell wacTn o6aannouny MALBYHABMKE coolcrnamn, Hoaoynopod aan mwero cays
WAT KAOAWH M rAayXOHHTOBaA rAHHA,

Ocymecrsacunndt apenax manwoll 260 a0 (oir. 90) or pawnsiBaer saugiiina-
eMuil yuactok ¢ Ttpex cropon — sanammofl, wuwmoll w wocrounol, B xowcrpyk-
THINOM oTHOWeRHH on npeactapater coboll weapsobaroniyw Tpyly oBoMAaAbHOTO
COMENIN, COCTABACHHYIO M3 OTASABHEX Koaelw Aanmoll 1,0 a4 w crabuennyw B HHRK-
elt wactn orsepernamu guam. 20 s (pur, 97). Pasmepn koscn NpHEATH HA BCEM
NOCTOMMOM yyacTke M sa Goaswol wacr wwuoro 1,03 1,72 x, nwa sanaaHoM
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W B OCTaakol wactn ommnoro yuwactka 0,6 % 1,13 w. Cunapyms apena oGeuim
Avyxcaclinum GrALTPOM C pasmepoM YacTHI, YMEHBIIAWLIHMCH ¥ nepude
nepeuit caoll Toammnodi 0,15 s ms meakoro meGHA AWamerpoMm ot 1 Ao 3
M BTOpOH caol Toauuuodl 0,15 m M3 Kpynnoro necka aAxmameTrpod ot 2 no 4.
Ocnonaunes AXA APEHH CAYKHT GeTOHHas mosywka Toauunol 0,25 u, yaome
Ha caoce yrpamGosannoro webns Toamuuoi 0,5 a. Mo ocn ropHsoHTaABNOI

/ e
|l
..-""'-.-. .
— ]
[——r]
- Jugro
T
e o0

=TT e o 1T M?
C0 moveugnes, rodopecouar acdbosone

Pur, 98. Cxema pacnosomenns KOMGHHWPOBAHHOTO ApeHaska,

wepes 156—20 m ma rayGuny or 13—=14 4 0T NOBEPXHOCTH 3EMAH 3AN0MKEHB CAMO-
Haaupawune TpyOuarTue Konoguw amamerpom 37,

Has OTKa4KH BOAH H3 TOPH3OHTAAbHON Apenb-kKoasexkTobDa obOpYAOBaHA Ha-

}ucug CTAHUHA C YeTWpbMA NEeHTpobemnniMn Hacocamn d==0" W OAHHM DapoBLIM
=ud .

OnuTe NoKasaaw, 9T0 OCHOBHAN MACCA BOAHW NOCTYNAana B rOPHIOHTAALHY KO
APENY-KOAAEKTODP Yepe3 CAMOHSAHBAKMHE KOAOLNW H CTHKOBWE LIEAM JPEN;
BOALMMHCTEO e KOHCTPYKTHBMHX OTHEPCTHl 0Ka3aJOCh 3ACOPEHHHM M COBEp-
wenno we paboraao.

Mocaeanee caeayer, NOBHAMMOMY, OTHECTH 3a CYeT HEYAAUHON KOHCTPYKLMH
ApENMKnX oTBepeTHE ropusonrassuoll apenu (OTCYTCTBHE 3AUMMTH OT HEMoOCpes-
CTHENNOro NMONajanHA rFPpYHTa) B HENPABHALHOTO noabopa ¢uabTpywuel obcunkH
WY (V70 NOATHEPIKACHO SHAYHTEALHLIM BHHOCOM C BOIOH B3BeICHHEX qacTHLL).

Mpamep M 2

Asluminaene coopyenna pAacCNOAOKEHs Ha nolMennod Teppace Nnpasoro
0w ek, K mabepewuoli kotopok oHM M npamukanT (dur. 98). Ortmerxw
i AN TRppMTOpHN B npeneaax nolimennod teppacw xoaeGmorcs or 123
180
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no 125 M, He BHXOAA eule 33 é@ rPAHHUE, NMOWMEeHHARA Teppaca NOBOALHO KpY
THM NOABLEMOM TEPEXOAHT B APCBHIOI0 TEppacy pPekH, OTMETKH KOTOpOH B STOl
ee qyacTh cocrasasor 138—140 . :
B OCHOBAHMM paspe3a PACCMATPHBAEMOro YWACTKA 3aJerawT H3BCCTHAKH, Nej
CAAMBAWIMIHECH C MEPreagMi H FAWHHCTHMHE MEpreisiMu H OTHOCAIMECH K OTAQ
WeHHAM mepxmuero kapGona. Belime AeKAT OpPCKME FAHHB, MMEWIlHe HAKAOH O
apesnefl peunofi Teppacw ® cospesmennoll, npnyem OTMETKM KpoBAR B paioml
pycaa pekn cocrapaseor 109—110 . Han ropcKHMB ransaMm  33J0¢ray
BEPXNEBOAMCKHE MCCKH, NEepexphBaeMbie B CBOK OYepelb alAnBHAALABIMH OTHO
wennamp (pur. 99). O6man MOMMOCTh MECYANWX OTAOKEHWI (BEepPXHEBONMCKM:
# AAAWNBHAILHEX) cocTasafer okoao 10 -11 w. AJaWBHATBHEE OTIOKEHHN Xapak
TEPH3YIOTCA HEOMNOPONHOCTLIO M MECTPOTOH cnoero coctasa: Tak, p HmKHell cooed
HACTH OHH MpPEACTABASHH KPYNHOSEPHHMCTHMH NEecKamy, H3acTo ¢ AOBOALHO GOAN

Harmun el R SOOI B LS NGB WA R D AR BRI
L S NDNNININY A ) NN S NN G OO

dur, 100. Korcrpyxuns ropusontaishiofl apenu

WHM CONCPMAHNHEM I'PaBHA W FanbkH; B Bepxpeil ke wacTH — Hoaee rAHHHCTLIMH
fIeCKaMM, HHOTAA C DPOCAOAMK M AHH3AMM HAOBATOrO CyraWHKa n cynecw. Tor ke
CYCAHHOK NPHKPHBACT CREPXY nNecYaHWe OTAOWMeHns, ofipaays cnaowusoil caoil
weSoabmoil Mompoct. Coepxy Bech OepedHcaeHnbll KOMNACKC NOKPHBAETCH
AOBOALHO MOMEEM (10 4 #), TAK HAILBAEMBM KYALTYPHRM® CAOEM, IIOA KOTODLIM
41ECH MOHMMAKNTCA OTAOHKEHHH, CRASAHHLE C AEATEALHOCTBIO YCAOBEKA (CTPOHTENb-
Wil Mycop, HacWnHoi rpyur, orbpocs K T. n)

K necuamuim oTaokenHAM (B OCHOEHOM K AANWBHI, TAK KaK BEPXHEBONKCKHE
NeCKM pasewTel caalo W HMewT HeSOABLIYK MOUMOCTH) NPAYPONEH TOPH3ONT
rwumuur BOMA, 3EPKAAD KOTOPOro N0 MOAMNOPA pPacnoiaranoch HA OTMETKAX OT
117,26 & (ckp. 54) no 122,61 x (ckm. 57). YK10B NOBEPXHOCTH CPYHTOBHX BOR
[ w= 0,03. 3epxaso rpynTopubX soi oOnuno Ge3nanopHoe, HO B OTASABHEX MECTax,
FAe NMEIOTCH FAHEHCTHE NPOCAOiiKH HaW ANHEIW, npHobGperaeT HanopnocTs. Bogo=
HPonycKnan cnocoGHOCTL ANNORHAABHEX OTAOKEHHH, K KOTOPHM NpHYPOHCH BO-
AONOCHMA ropusonT, BechkMa HENOCTOAHHA: B HMKHEHR WacTH, rae HMCET MeCTo
CROMAGHIE FPABMA W rasbkd, Beamunna ee Goablue, HeXeAH B Bepxued WacTH
e npeoBasanot Gosee rannncTie otaomkenua. Cpeannil ROSGPHUHEHT (HALTPA-
Mn weoll posonocnoft Toamm B cpeanem pasen 1,16 m/cymxu. _

NOARE ONpPeACAenHA NOJOKEHHR 3CPKAAa IPYHTOBLX BOM NOCAE NOBLIIEHHA
UBIN DO pekn cleaansl COOTBETCTBYKOLIHE pacuernl, COCAacHO KOTOPHIM
M OIPYRIONME BOR HA TEPPMTOPHM AOAKHM OWaAH Obl IHATHTEABHO NOBH-

y
o



L]

o

W (cM. reaponaoruncsl ma dur. 98), Grarogapa yemy G0JABIIHHCTBO MNOA-

WX NOMEUEHAH pacnoAomeHANX Ha neft OKaspBanock Noj yrposoid noaron-
WX FPYHTOBBIMM BOMAMH.

i 3AIMTH NOABAABHEIX TOMEmeRui M MOX3eMHOro X03RiCTEA OT NOATON-

W 0 1936 r. Gua anpoeKTHPORaH KOMOHHHpOBANHBI ApeHam, OXBATHBAOLUINH

fpiropnio B pune Gyksu I, ofpamwentoll cpoefi HE3AMKHYTOH CTOPOHOH K Ha-
witoll (Qur, 98).

ot apemax npeictapaser coGoil ropHaoHTaARUyio Apeny (KoaiexkTop) u paa

BPTHKAALHGY CAMOHZAHBAIONIHX KOJOLUEE, NPOPE330MHKX BOACHOCHYID TOAILY OT

i FOPMAOHTAABHON Jpenn no BoAoynopa (opckHe ranus). Fopu3sonTasLuan apena

acTananer coboii esesoGeToniyw TpyGy osongaasnoi GopMi € pasMcpaMH

WA W (ncota) 3 0,70 a (xuamerp) (pur. 100).

@pr. 101. KoHCTpYyKunMS TOPHSOHTAALHON Ape
B MECTAX PACnOACKEHMS JApeHamuux orneperni

WY AR TPYATOBEIK Boll B GOKOBHIX CTEHKAX APENM YOTpoels cne-
napetin pazmepos 5> 40 ¢, PACIOAOKENNWE MO AAHNE €0 Hepea 1 M.
pApanenns  IpeHsl 0T MOMAjasHA FPYNTa KikAOe OThe CTHE K-
MMM KospLEOM B cnabkeno oBpaTHHM (uanTpom (purr, 101),
WALIAR Apena yAokeHA HAa CHEUHAABNOG OCHOBANNG, NPEACTAnAROLEE
WA Aok (6520 ear), AeKamME HA NOACKIKES W3 KPYHNosepuncroro
¥ AUIATHMH npokaaaxaMp W keaesoberounoll Tpyooll caeaana ne-
Jlpenannnpit KOAIEKTOP € ABYX C€TOPON ofcunan ARy XCAGTinbM
WMAKEPOM Wa rpanus ¢ pasMepaMi MacTHi ST MM M NECKA ¢ AMAMeT-

i MM, Coepxy YAKER Aumb caoll necka,

ABABE HOAOOTHOANOH YACTH JPEHaNa, T. 8, TaM, Fae noikeuis Y POBHA
POBME WA 0 Tpelosanocs (MEHTY IAANNAMN I pexoil), yaowena Kpyraan
AR g onA ?yﬂl anamerpon d==50 cM; ocHonannen ce caymuT GetonHan
OATOTORNA WA G400 Kkpy mioseprrcToro necka (gur, 102).

C DOpTHRRALIME CAMONIANBADIIHE KOAOANN OCYMIECTRACHN npH nosmou 6ypo-
" N OB dl s 400 Mu 1w npenctasasior coboil A Pe AN i d,:tl:!.l:h'l'p d = 200 unm,

MR €0 BEEX CTOpOH cAOEM MECKa M rajssku. ITH KOAOAUM MO Tpacce
WA pAHOAUNEING wa paccTormnH 15—30 a (gur. 103). Ycre#t Koaoaues
(POoulM e 0O ogn ropuackTaasholl mpems, a cGOKy OT Hee B CMENHAALHHIX
MOTPOBMY KoAoAuax, Buyrpennsii AWaMeTp Aepessiiux uALTpOD 127 mm; co-
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CcTaBaens oM M3 AyGoenx Aocok 253 16 MM ¢ OCTABACHHEM MEWNY WHMH IHIE
wupHnoii B cpeanes 3 am, CHapyan Aepepsmublii QUALTD 06A0MeH NBYXCAOHE
(PHALTPOM W3 FPaBHA AHaMETPOM 4acTHl 2,5—3 MM W pecka C JHAMETPOM HacTH
d=15—1,6 aM npn Tosumne obcunkn 50 awm. Hepevsnnwiil QuabTp 2aKan
raeTca aepeBsuHoil e npobkofl ¢ npoymwuinod, 3a KOTOpY0 MOKET GHTH NPOHIE
ACH NOALEM GRABTPA. PHALTP NPONYCKALTCH Yepes AepesaHnLlii RACTHA i GETONHY
M2CTh OCHOBAMMA FOPHIOHTAABHON APEHW, NPHYEM LAR Nperpakacnnd 10CTYma BOML
BAOAL (HALTPA OKOAO YCThA NOCAEAHEro B GETOMHOH 9YacTH OCHOBANHA AEAAETO
EHCTYN M3 AOCOK, 3aJMBaeMulil ryapoHoM.

o N P8 Al it

:-"-;--‘ '1-:
A O il
1 f.rmm 4
R R e
T e - R i
. 70 RS Sl
CUORD O DN A QNN s NN v 1 L 60 VNN 05 NONDNN A/, NN
NN, T WM, LS ONIN, W § - W KNI S OO, it
;. ] B 7t b LT P L | | Brs -"."_'."-:-'"-'-',:,f-"'."--"-':
ATy o i H e e eV L ol
ooy A Al E Eﬂ raitanssern
= ¥ - A i’ | J| o= T Fag o PR grrm =
Hoomud ug docow f Sow 1~ fingyxg comaemes § femp
] L)
i | -

®ur. 105. Conpakenne BepTHEAALMLX KOAOMUEE ¢ ropHsonTadbHofi Apenoit. Jetaas

B MecTax pacnojomenHs BEPTHKAABHWX Koaoalnep-pHALTPOB YCTPAHBAIOTCH
CMOTPOBHE #eae30beToHHLEe KOAOAUN C BHYTPEHHHMH pasMepavmu 15920
(thur. 104 u 105). Bucora ux 2 u; Bume uiet ropaoewna d =70 cu. Io annun
ROAOOTBOAHON YACTH FOPH30HTaAbHOH IPEHB CAeAaNhl KEPYrible CMOTPOBEIE KOMOMILbI
d=15 x n3 weae3o6eTONHEIX KOAEL.

BHnycKk ApeHakKHAHX BOA OCYUIECTBACH B PeKy 4epes CTeHKy Habepexson
(puir. 106). Bunyckn B Hell 3aiomens na 20 M BhMIE HOPMAALHO-TIOANEPTOrO-
ropH3oHTa BOAW B peke, T. e Ha oTM™. 120,20 W,

Onncannii Buiie Apenax Gua nocTpoen & 1937 r. H ¢ BECHH TOrO ke rogd
MAXOAMTCA B SKCnaoaTanuml,

Ipn ocsotpe ero astopom B anpexe 1959 r. ropusorTanpnan apena paGortaaa
YAORACTROPHTEALHO, CAMOM3AHBAK LIHE HE KOJDAUL BOAW HE [JapaaH, XOTH no
CHNARTEALCTHY MECTHRIX paGOTHHKOE B OTACALHLIE NCPHOAKW TOAa TacTh KOJOAUER
ke padoraer. Yto kacaercs obwero AeHCTBHA APEHAMNON CHCTEMB HAa NOHM-
WOMIE YPORNA FPYNTOBHX BOA HA 33MMHIMAEMO| naowaake, TO B 3TOM OTHOINEHHH

._';m.lﬁ CHOe nasnavende BLINOAHAET JAOCTATOYRO YAOBASTEOPHTEALHO, TAK KaK

U] NPONAROACTOENIX cooOpakeHnil KOJIEKTOP 3aMened M3 Kpyraue e-
ARROORTOIIME TPy Ou o e GO0 au, H3roTOBAEHHEHE LEHTpOGEXHHNM CNOCOGOM.



NOATOMNAEHHA TNOABAALHLIX poMemchnii na sawmmaemoi TEPPHTOPHH HE Habaio-

Adnetca. Bamecte ¢ Tem OTMEYaerTcs AOBOJALHO HHTEHCHBHOE 3acCOpPEHHE ropH3OHTalb-

’:uﬂ Apedsl ®H CMOTPOBBIX KOJAOMANEH, & TaKke, NOBHAHMOMY, H BEPTHEKAJABHBX
HaLTpoR,
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Gur. 106, Bunyck ApeHamuuix BoA wepes crenwn nabepesnol

ﬁ Onslt  sKCNACAaTanHH — ApeHaka NoKasWMBagr, M10  ake B yeaomnsx
1 FayGiokoro saieranns Bojoynopa M GOJALIMOFO NPHTOKA  HOAW  NAAACKAILE T
= :ﬂwura MOMHO A06GHTRCA ycTpoilfcTBOM OmHON TOALKO ropwsontaasioll apen,
[}' Ay 0, Bed npuMenennd KOMOGHHEHPOBARAOTO APEHRKD,
l ." 7

N

g

I'.'

s

e

e
&




s SR

JIHTEPATYPA

l. AG6pamoe C. K., Faasaon H.B. m ap, [lporusoonoasnesue
opyxenns, 1940, .
maf2. AGpamos C. K., Meroas npoexTHpoORaHHA APEHAMHHIX COOPYHEHHH B
ononineswx sMaccupax, Mucraryr Boareo (pyxommcs), 1939 —1940, 4
w3, AGpamosn C. K. # Paaun K. M., Pacuer HecopepuieHHHX ropr3ol
TanpHux Boposzabopor (pywonncs), Mucturyr Doareo, 1940, ;
r =4, Asepbaunop C. 9. [logTondeHHe npH KPYMHOM TCHAPOTEXHHYECKOM
cTponTeascTie H Gopsba ¢ ero mocaeAcTBHAMH. [WapoMeinopaTHBHHN HHCTHTYT
(pyxonucs), 1937—14938.

5 Apasun B. M, INputok rpyntoswx soa k nogoc6opam, Mapecrus HATH
N 18, 1936.

6. bepaonckuit B.M, Boromoaoer B. A. n ap. (noa pea A. A.
rosckoro), Hacocw B mACOCHME CTAHUMM AAR BOLOMPOBONOE W KanaluzauWi, 1938.

7. bpyanactos A. Jl, Ocvmenne Munepasbiux 1 Goaothux semens, 1934

8 GEpyractoe A.Jl, Ocymenne NAomMajok NpoMuIIAEHNNX NPEANPHITHR
# aspoapomop, 1936.

9. Bteske ,Rohrbrunnen®, 1929.

10. Besnopoeckaa M. A, Pasunm K. U. u Cemenor M. [l
MeToAMKa H3VHEeHHs PeXNMA NOA3EMHHX BOA AR KPYNHOrO THAPOTEXHHYECKOTOL
NPOMBIASNHOr0 W HPPHFAUHOHHOrO CTpoNTEALCTBa, 18937.

11. Benepunkor B. B, Teopun duasTpannn  ec npHMeHenHe 8 obaacTu
HppHrauMM M apenaxka, 1939. k

12, Tenwen H. H, DBonocnaGkense ropoaos H MNPOMLINASHHEX [pea-
npuaTrii, 1931. 1

13. Tnpancknii H. K, Tpaduueckoe nocrpoeHHe THIPOAWHAMHYIECKHX |
CETOK AAd cayuan QUALTPANHN B OAHOPOAHMWX rpymrax, 1939 i

14. 'me6op [1. [l., Kypc nppurauns, 1948.

15. Mykosckuit H. E, Teopernyeckne HCCACAOBAHAA O ABHMKEHHH
noanoyeenwux soja, Hypwaa puanko-xumuueckoro ob-sa npn C. [1. Yunsepcu-
tere, T. XXI, ®uanuecknii oraea, ewn. ), 1889, ;

16. 3amapun E. A, luiapognHaMM¥ecKHe CETKH JABHKEHHA, HAYYHHE
sanuckr MUUWUBYX, 1937. L

17. Kamencknit ' H, KopueGokxos H.A, Pasun K H, Iou=-
WEHHEe TON3eMHHX BOA B HeoaHwopomwnx naactax, OHTH, 1935. ,

8. Kamenckuii I'. H, Ocnonn auHamukd nopsemusx sop, 4.1, 1933.°

19. Kamencxnit I'. H., Ocnopd aupamuxu nonasemunx som, 4. I, 1985.
Iﬂﬂi‘iﬂ Kafixors M. BGypenne ma sBoay W ycTpoficTBO TpyGuaTHX KOAOAUER,

91. Kene, Yuenawe o rpyHTOBHX BOmax, 1932.

99, Kawr ., Mecrepopanne soaw na mecre, 1931.

98, Kosaon B. C, Po3apyxyHOK ApeHamHBX cnuggn, 1936.

2, Kocraxons A.H., Ocuosw meanopaumn, 1938.

98, Kocrakos H. M., Muaponsoasuus u apenax, 1939.

#. Kupnaeiic, HMexyccrBennoe NOHHAEHHE rPYHTOBHX BOJ, 1933.

Kycaxnn M. I, HekyccTsennoe NOHAXEHHE YPOBHA TPYHTOBHX BOMX,

L]
1006
' h. Kynenmok #« Moprenmrtepn, [Mogsemnoe x03aficTBO COBpEMEHHLIX
vopoaan, 1007, -



(i

|
<
b, Arpeccusnoe peficTene BOAW Ha KapGoHATHME NOPOAM

#, Bl C. Hedrenpounicaosan mexannxa, 9. I, 1934.
Nopvenabwenne roponos, 1898 (pycckuii nepeson).
Alage by Means of Pumping from Wells in Salt River Vallgy,

W L, €, Orpoa NOBEPXHOCTHHX H NMOA3EMHHX BOA OT XeJe3no-

e s A H, Jleukenne GHABTPALMOHHOrO NOTOKA NPH CYdupo3nH
1 I uncTTyT AKagemHH Hayk (pyxomucs), 1988.
Y . B, Jlpenaknbie COOPYWEHHA XAA YKPENACHHA MOJOTHA
100,
: kuh .., aaporeoaorns, 1935.

[ .I.hll i & 1, Hmﬂepu&u reoaorus, 1939.

--,n A, BopocratGwenne, u. I u II, 1926 » 1932.
BN o nwxeneproit reoaorun, 1940.
Weknh C.B. u Eeases [.J1, Merunuuagggn-eumpnmu
WAMME axT noamockoskoro Gaccefina, Cnenreo 1939.

BURMe YCAOBHS Ba HCCAGAOBAHHE TPYHTOB Kak OCHOBAHME COOPY-

Wl und Trefitz, Grundwasserstrdmung in einem abfallenden Geliinde
i, ZAMM — 1921 — H.4. _
Thaen I P, TNpurok rpyaroBofi BOAK K TPaHilesM H TOPHSOHTAAbL-
SR M, ArAvKEHREIM BRIIE BOROHenpoHumaesmoro caos. Masecrna HAMI

AN
Moy ae, Ocymerne noysk MOAIeMHuM apenaxes, 1926.
) nl!ll..‘., Muctpykumus no samurte Gerona or xopposzuw, 1939.
Upxredimep, ngpapanxa, 1935,

=

25}y

195



- Pemaxrop undc. P. A. Toxaps

» newars 10/VI 1941 r. 12,25 new. a1, Va. M 62
13, 3axkas Ne 214. Tupax 2000,  JI113357. Llena 5 p. 60 |

1-. O3 PCOCP tpecra <llorpagrkciras. Mocksa, Ilm?i, 30.
- .J'




ONEYATKH

Hanewataso Caenyer untarn
PHCYHOK mepencpuyth
W (R ) [ ket 110
I 1
g IR — 5 inaxpxpe.ooxy fInR = g 0y ang ooy

kT B

Tunorpadomn
Awropa

Antopa

Tunorpaun

San. 214




