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Kupuia Biaagumuposu4
bajgamos
BonocHaoxkenune n
ABTOMATH3HPOBAHHbIE
CHCTeMBbI IMOJIUBA
IJISL 9y10-yPOKas

Jl1s1 momydeHust OOJBIIIOTO Yposkasi HEOOXOAMMO PETYIISIPHO
noJmBarh cajg u oropoa. O ToM, Kak 00eCnevnTb 3aropoAHbIi
Y4aCTOK BOJIOM, JIOCTaBUTD €€ K KaKJJOU I'PsijIKE U MTPaBUIIBHO TO-
JIMBaTh pacTeHus1 6e3 0coO0ro TPy/a, Bbl y3HAETE U3 ITOW KHUTH.




BBenenune

DTa KHHUra TMOCBAIIEHA OJHOMY M3 HauOojee BaKHBIX MO-
MEHTOB 3eMJIe/IENUs — MOJNUBY. Bosblast 4acTh CelbCKOXO03sIi-
CTBEHHBIX KYJIBTYP B 3aBHCHMOCTH OT TOTO, B KaKMX YCIIOBHSIX
OHM MPOM3PACTAIOT, OyeT TpeboBaTh AJisl cedsi CBOM COOCTBEH-
HBII pexuM nonusa. K mpumepy, miiogoBble AepeBbst HyKHO I10-
JIMTh IPUMEPHO 5 pa3 3a OIMH CE30H, a €CJIM KaIyCTy OCTaBUTh
0e3 eXeIHEBHOTO OPOIIEHHS, TO pacTeHHe MOIPOCTy MOTHOHET.
Crukom Ooblioe KOIMYECTBO BJIAry MPUBOUT K MpoLieccam
THUEHUsI KOPHEBOM YacTH pacteHui. Mcnonb3oBath 1sl HonvBa
XOJIOIHYIO BOIy HE CJIE/IyeT, TaK Kak M3-3a Hee POCT KYJbTYP 3a-
MEJUTUTCS, & YPOKAWHOCTh 3HAYMTETLHO TOHU3UTCSI.

[pu nonviBe MPUHUMAIOT BO BHUMaHHe MHOTHE BaKHbIE MO-
MEHTBI: TEMIIEpaTypy BOJIbI, HACKOJIBKO IITyOOKO OT HOBEPXHOCTU
HaxXOJATCS TPYHTOBBIE BOJIBI, OOIIYIO YBJIaKHEHHOCTb TTIOYBBI, a
TaK’Ke CPOKH, TPABUJIA U 1eJTb BEreTallMOHHOTO TIOTMBA.

J17151 TOro 9TOOB 00ECHIeYNTh PACTEHHSAM aJJeKBATHBIN TIOJTUB B
JIeTHee BpeMsl MCIOJIb3YI0TCS aBTOMAaTU3MPOBAHHBIE TTOTHMBAIIb-
HbIE CHICTEMBI, a TAK)KE Pa3JIMYHble KOHCTPYKIMU U HACAIIKH JJIsI
nomBa. OcoOEHHO MMONIE3Hbl OHU B 3aCYIUIMBYIO TTOrOY, KOraa
pacTeHus IIBETYT, 3aBSI3bIBAIOT U HAJIMBAIOT TUIO/IBI U HYKAAIOTCS
B PETYJISIPHOM YBJIQ)KHEHUH TTOYBHI.

ABTOMaTH3MPOBAHHBIE CHCTEMbI TIOJIMBA C MHUKPOITPOLIECCO-
pamu cTosT goporo. OQHAKO UX MOKHO 3aMEHUTh CaMOJIeIIbHbI-



MU KOHCTPYKLHMSIMH, KOTOpbIe JOCTYIHBI BceM. MIX MOXHO cMma-
CTEPUTb CBOMMU PyKaMH U MOJICTPOUTH MO TUIAHUPOBKY CBOETO
oropopa.

Ecmu y Bac HeOOJNBINIOW YyJacTOK M HAa HEM pacrojiaraioT-
Cs1 HECKOJIBKO TPSIJIOK PAZIOM C JOMHUKOM, TO MOXHO OOONTHChH
0e3 aBTOMAaTU3UPOBAHHBIX YCTAHOBOK. [loiepkuBaTh MOYBY BO
BJIAKHOM COCTOSTHMM U TIOJIMBATh PACTEHUs B Ballle OTCYTCTBUE
Ha Jaye MOXHO C TIOMOIIbI0 HEKOTOPBIX XuTpocTen. Takxke st
MOJTyYeHHsT XOPOIILIEro Ypoxkasi HeOOXOMMO 3HATh KOTJa U Kak
MOJIMBATh Pa3JIMYHBIE OBOIIHBIE U TJIOIOBO-SATOAHBIE KYJIbTYp-
HBIE paCTeHHUs.




BoaocHaoxenmne
3aropoJJHOro0 y4acTKa

IIpaBujia 1 HOPpMATHUBHI 1JIs1
OpraHu3anuy BoJ0CHAOKeHHS

[Tpu opranu3anuy Hapy;KHOTO BOIOCHAOKEHUsI, B TOM YKCIIe
MIOJIMBHBIX CUCTEM, PYKOBOJACTBYIOTCS CIIELIMATIbHBIM HOPMAaTHB-
HbIM TI0KyMeHTOM — CII 40— 102-20-00. B Hem wusnoxeHa vH-
(opmarust o TiryOMHe 3aKiIagpIBaHUs TPYO, HOpMax moTpeodie-
HUS BOJbI M HEJIOIYCTUMBIX BJIMSIHUSIX TPYOOIPOBOIOB Ha OHO-
ccepy.

W3-3a BO3AEUCTBUSI aHTPONOIeHHbIX (DAaKTOPOB Ha MPUPOAY
MOZKET POU30MTH HAPYILIEHUE CBS3EN MEXK]TY OKPYKAIOILLEHN Cpe-
JIOW ¥ )KUBOTHBIM MUPOM.

CTpoUTENbCTBO U UCTIONBb30BAHUE CHCTEMBl BOJOCHAOKEHUSI
Y KOHCTPYKIIUM, KOTOpPbIE UM COITYyTCTBYIOT, HEOOXOOUMO OCY-
IIECTBIISITH C YUYETOM AATbHEUINEro pa3BUTHS OOBEKTa, a TAKKE
BJIMSIHMS Ha OKpYy:Katolyio cpeay. [IpoekT BononpoBojaa cocTas-
JsieTcst Ha 0a3e CUCTEMBI: COOpYXeHUe — OObEKT — BOJHasI cpe-
na. Eciu ipu pa3paboTke nmpoeKTa He yUUuThIBaTh YKa3aHHYIO CH-
CTeMY, TO BOJHbIE PECYPChl HAUHYT OBICTPO MCTOIMATHCS. UTOOBI
NPAaBUJILHO KCIIOb30BATh IPUPOIHBIE PECYPChI, TPOBOAAT IKC-



NEPTU3Y MO YCTAHOBJIEHUIO THIPOJIOTMYECKON U TMIPOre0sIOrt-
YeCKOW OOCTAaHOBKHM B KOHKPETHOM MECTHOCTH. DTO TpelyeTcs
IIPOBOJUTD JIJ151 HEJOIYIICHUS 3arps3HEHN S ICTOYHUKOB BOJIbI B
XOZIe IKCIUTyaTaluy OObEKTa.

Tpaccuposxa nanpsmyro 3aeucum om 06wveKkma, Kyoa
Oydem O0oCcmasasmuCsi 6004, CYuwecmeayuezo peavedha
mecma, ecmecmeeHHbIX UAU UCKYCCIMBEHHBIX NPENSIMCMEUL
05t NPOKAAOKU 8000npoeoda. K nocaeonum omuocsm pexu,
KaHaegwl, 6aaKu, 0opoau.

OpHuM 13 cambiX 3(P(PEKTUBHBIX IPUEMOB, CBA3AaHHBIX C 3a-
IIUTON OKPY’KAIOLIEH cpelbl OT 3arps3HeHusi, sBisiercss oOpa-
30BaHME 30H CAHUTAPHOW OXpaHbl. B 3aBUCHMOCTH OT Ba)HO-
CTM MCTOYHMKA BOJBI IPOEKTUpPYeMasi CaHWTapHas 30Ha Oyzier
IIpeyCMaTPUBATh CTPOTMI CAHUTAPHBIA WJIM OT PAaHUYEHHBIN Pe-
KUM.

CocTaBieHHBIN IPOEKT BOAOIIPOBO/A BMECTE C IIPOEKTOM I10
CO3[JaHMI0 CAaHUTApPHBIX 30H CHAa4aja yTBEPKIAETCS B rocyaap-
CTBEHHOW CAHWUTAPHOM MHCIEKIIMH, a 3aTEM B MECTHBIX 3aKOHO-
JaTeJIbHBIX U KOHTPOJIMPYIOIIMX OpraHax: KOMUTETE 110 apXUTEK-
Type ¥ KOMUTETE 110 OXPaHe IPUPOJHBIX PECYPCOB.

30HBI CAHUTAPHOM OXPaHbl MPOEKTUPYIOTCSA, MPEKIE BCETO,
IUTS. ICTOYHUKOB BOJOCHAOXEHWS, U3 KOTOPBIX MPOU3BOJUTCS
3a00p BOABI 7151 HYK]l HACEJIeHUs1, a TaKXke JIsl BOJOEMOB, I10-
HOJIHAIOIIMX 3aIlachl IIOJ3EMHBIX BO/,.

I[Ipu cTporom caHUTapHOM pekMMeE BOIoeMa B MecTe 3a0opa
BOJIBI, & TAK)KE HA YYACTKE PACIIONIOKEHUS OCHOBHBIX BOIOIIPO-



BOJIHBIX COOPYXEHHMH (K HUM OTHOCATCSI BOJI03a0O0p, OUUCTHAS
Y HACOCHAsI CTaHINH, Pe3epByaphl) KaTeTOPUIECKH 3aIperieHO
UCTIOJIb30BaHNE XMMUKATOB, MUHEPAJIbHBIX UM OPraHUYECKUX
yIOOpEHUH, BBINAC CKOTA, JIOBJISI PhIObI, CTUPKA OElTbsi, a TaKXke
JII0OBIe BHJIBI TIOCTPOEK.

CornacHo 3TOMY XK€ HOPMAaTHBHOMY JIOKYMEHTY Tepel Ipo-
KJIQJIKOH TPyOOIPOBOJIA MPOU3BOIAT €0 TPACCUPOBKY, T. €. Ha
TOrorpauIecKo KapTe MECTHOCTH HAHOCAT MECTO PacIioynoxke-
HUsA, TIyOUHY 3aJieraHus Tpyo.

BomonpoBomHasi ceth BKIOUaeT B ceOsi MarucTpasibHbie U
pacnpeie/MTeNbHbIC JTMHUU. MaructpajibHble TPYObl UCIIONb3Y-
IOT JUTs JIOCTAaBKU BCEW MAacChl BOIbI K Hanbosee yaaJeHHbIM T10-
TpeOUTEIIsSIM, pacipe/ie/TUTENIbHbIC HYXHBI JIJIS1 HEIOCPEICTBEH-
HOW TIOfIau¥ BOJBI K JAa4HbIM ydactkam. Korma mpowsBogutcst
TpacCHpOBaHKME BOJIONIPOBOJHOM CETH, MPUHUMAIOT BO BHUMA-
HUE PsiJ] ACTIEKTOB.

1. LleHTpasbHbIe MarkCTpaJIbHbIC JIMHUW HAITPABJISIIOT T10 Ca-
MOMY KOPOTKOMY PacCTOSIHUIO K CaMbIM KPYITHBIM TOTpeOuTe-
JISIM WJTY K€ K BOJIOHATIOPHOW OarliHe.

2. YUtoObl BODONPOBOJ, HaIeXKHO (hYHKIIMOHUPOBAJI, TIPOKJIA-
JbIBAIOT HE MEHee JIByX MAarvCTPaJIbHBIX JIMHWIA, CBS3aHHBIX
MeX Iy coO0u. DTO HEOOXOAMMO Ha CITyvail BHIXOJA U3 CTPOS Ka-
KOTO-JINOO M3 YYaCTKOB, YTOOBI MOTPEOMTENIN HE OCTAINCH Oe3
BOJIbI HA BPEMsI PEMOHTHBIX padoT.

3. BononpoBoaHbIE JIMHUK POKJIABIBAIOT PABHOMEPHO IO
BCEMY OOBEKTY BOJIOCHAOKECHUS.



4. YtoObl MOTy4YUTh HEOOXOMUMOE JIABJICHUE B pacIipeesiv-
TEeJIbHOU CEeTH, MarucTpajibHble JIMHUU MPOKJIAABIBAIOT MO BO3-
MOXHOCTH Ha HanbOoJiee BBICOKMX Y4aCTKaX MECTHOCTH.

5. ABTOMOOWJIbHBIE WJIM 3KeJIe3HbIe JOPOTM MarucTpaibHble
TpyOOIPOBO/IBI IEPECEKAIOT CTPOT'O MO MPSIMBIM YTJIOM.

6. BonorpoBo 1o BceM HOpMATHBaM IPOKJIAJbIBAETCS 10
000YMHAM JIOPOT M MapajyieSibHO JIMHUSM 3aCTPOMKU BHE ac-
(bastbTOBBIX MM OETOHHBIX OKPHITUIA. BriosHe fomycTumo npo-
KJIAJIBIBATh BOJOIIPOBO/IHBIE CETH MAPAJUIENIBHO JIPYTUM KOMMY-
HUKAIASIM.

7. Ilpu TpacCUPOBKE YYUTHIBAIOT €CTECTBEHHbBIC IPerpajsl,
KOTOpbIe OyAyT MPENsTCTBOBATh YKJIaIKe TPYO.

8. BomornpoBogHbIe CeTH JIeNAl0TCs KOJbIIEBBIMU, TYTIUKOBBIE
JIMHAW COOPYXKAIOT B XO3AWCTBEHHO-TIMTHEBBIX BOIOIPOBOIAX,
ecu auametp TpyOs! He ripeBbimaet 100 M.



ITouck BOAbI HA yUaCTKe

BrionHe 101ycTIMO 3aMEeHUTH TIEHTPATM30BaHHOE BOIOCHAO-
’KEHMe Ha MPHUYcaJeOHOM y4acTKe aBTOHOMHBIM. DTOT BOIPOC
MOXHO PElINTh, CO3/1aB 3arpyasl B OMMKaNIIEM pydbe WU ke
npoOyprB CKBAXUHY 10 BOJOHOCHOTO cyiosi. B mobom ciydae
HY’KHO OyJeT IPOBECTU I'eOJIOTMUYECKYI0 SKCIEPTU3Y Ha JaYHOM
y4YacTKe U BBISICHUTh TIIyOMHY 3ajeraHusi BOJOHOCHOTO CIOs,
MHaYe MoTpayeHHble (PMHAHCHI ¥ TPYH OKAXKYTCS HAIIPACHBIMHU.

O cTpoeHHnH MOYBBI HYKHO UMETh OIpeJeIeHHYI0 nH(pOopMa-
1117108

* [JIMHBI WM MECKU JOJIKHBI HAXOIUTHCS Cpasy ke MOoJ I10-
JOPOIHBIM CJIOEM TOYBHI;

* Ha KaKoO¥W NIyOMHE MPOMCXOAUT CMEHA TEPBOro CJIOsl BTO-
pbIM;

* 00513aTebHO BBISICHSIIOT TOJIIMHY BTOPOTO CJIOs, a TaKkKe
OTPeNeNIsIIoT, U3 KAKUX TPYHTOB WM OCAaJJKOB OH COCTOMWT;

* TOYHO YCTaHABJIMBAIOT IJTyOWHY 3aJIeraHusl TPYHTOBBIX BOJ,
MIpU 3TOM HYKHO YUUTHIBATh BpPEMsI TOJ]a U TOTO/IHbIE YCIOBUS,
OOMJIBHOCTh BOJIOHOCHOT'O CJIOSI.

91y nHpOpPMAIIMIO MOKHO YCTAHOBUThH U CAMOCTOSITEJILHO 32
cueT OypeHUs] CKBaXXHMHBI HA CAMOM YUYacTKe, a TaKXKe OMpPOCUB
cocefied IO y4acTKy.

CymiecTByeT HECKOJbKO TJIABHBIX PAa3HOBUJHOCTEN T'PYHTO-
BBIX BOI:



* BEPXOBOJIKA WJIM HETIOCPEACTBEHHO IPYHTOBAs BOJA;
* MEXILJIACTOBBIC HEHAITOPHBIE ¥ HATIOPHBIE 3AJIETaHUS;
* CaMOM3JIMBAIOIIMECS UM aApTE3UAHCKKE BOIBI (puc. 1).
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Pucynok 1. Knaccudgukanus rpyHTOBBIX BOJ

BepxoBoaka BifeTCAd BEPXHUM T'OPU30HTOM IIOJ3EMHBIX
BoJ. Ee ypoBeHb B OOJIBIIIMHCTBE CITyyaeB HAXOAUTCS OKOJIO T0-



BEPXHOCTH 3eMJIM. VIMEHHO Takue BOJbl JAYHMKHU Yallle BCEro
VICTIOJIB3YIOT JUIS1 TIOJIMBA.

W3-3a cnuikom OJM3KOro 3ajieraHusi 3TUX BOJl y HUX €CTb Lie-
JIBIA psAJ1 HEJOCTATKOB:

* B 3aBUCHMOCTH OT BpEMEHU rojia TITyOrHA 3aJIeTaHusI MOXKET
B 3HAYMTEJIbHOW CTETIEHU BapbUPOBATHCS — OT HEMOCPEACTBEH-
HOT'O BBIXO/Ia Ha IOBEPXHOCTh JI0 YXOJ1a Ha IITyOUHY 10 HECKOJIb-
KHMX MeTpOB. B 3acynuivBbiil epriof, Koraa Boga OoJibIiie BCEro
HEeoOXoMMa JIJIs1 TIOJTMBA CEJTLCKOXO3SIUCTBEHHBIX KYJIBTYP, BEp-
XOBOJIKa MOXKET UCYE3HYThb MOJTHOCTBIO;

* TaKkue BOAbl MOABEPraloTCsl CUJIbHBIM 3arpsi3HEHUSIM B pe-
3yJIbTaTe BBINAJEHUS KUCIOTHBIX JOXKIEU, UCIIOIb30BaHUS pa3-
HOT'O pofia sIIOXMMHUKATOB WJIM K€ MUHEPAJbHbIX U OpraHuye-
ckux ynoOpenwuit. [Tpu 10CTHKEHUH OMpeieIeHHOTO YPOBHS 3a-
I'PA3HEHHOCTU TaKyI0 BOJY KaTErOPUYECKHU 3aMPEIIEHO UCHOJb-
30BaTh 151 MOJIMBA.

MekriacToBble BOIBI HAXOASTCS 3HAUMTEIBHO TIIyOXke IO
CPaBHEHUIO C BEPXOBOJKOM, OHU TIEPEKPHITHI CJIOEM TJTUHBI OO0JTh-
1Iel WIX MEeHbIIEN TOJIIUHBL. biarogapst 5ToMy OHU HE UMEIOT
TaKMX CEPhEe3HBIX HEIOCTATKOB, KOTOPbIE ObUTM PACCMOTPEHBI Y
MpebIAYILIEro BUa MOYBEHHBIX BOA. XMMUYECKHI COCTaB MEX-
IJIACTOBBIX BOJ B TEYEHHME BCErO rofa OCTAETCS] OTHOCUTEIBHO
TIOCTOSIHHBIM, KaK ¥ [JTyOMHA UX 3aJIeraHusl.

MesxrmiactoBble BOIIBI MOTYT OBbITh O€3HANOPHBIMHU, T. €. TIO-
ciie OypeHust CKBaXHWHBI BOJIA OCTAHETCS B MpeJieiax CBOETO BO-
JOHOCHOTO CJIOSI, He TIOJIHUMASICh MPH 3TOM Bbitie. OIHAKO ObI-



BAET, YTO ITU BOJAbI IOHUMAIOTCS HA JIOCTATOYHO OOJTBIITYIO BBICO-
Ty U IO CKBKMHE MOT'YT BBIXO/IMTh Ha IOBEPXHOCTh. Takoii 3¢p-
ekt mporcxomuT, Korma o0aacTh MUTAHUS BOJ HAXOMUTCS BBI-
11Ie YPOBHSI 3eMJIH, T/ie ObljIa MpoOypeHa CKBaKMHa.

I'nasnvim nedocmamxom OaHHO20 Memooa SIGASIENCS
B03MOMNCHOE OAUBKOE K NOBEPXHOCTIU 3ANe2AHUE 8EPXOBOOKU.
Jlyuwe 6cezo npogodumv maxue UccAe008anust 8 Haudoree
3AcywaUsble MeCybl 2004 — UOAL U ABYcm, Ko20d
8EPX0BOOKA YXOOUM HA 3HAUUMENbHYIO 2AYOUHY UAU dice
808ce nponadaen.

Me:xruiacToBbie BOJIBI OBIBAIOT CAMOW3JIMBAIOIIMMICS, KOTa
OHM CaMH BBIXOZISIT Ha MOBEPXHOCTD, 00pa3ys kimoun. Korna xe
OHU HAXOMSATCS Ha OOJIBITION IIOMIA 1 ¥ UMEIOT XOPOIIIUIA HArop,
MX Ha3bIBAIOT ApTE3UAHCKUMH.

[Tonck¥ MOYBEHHBIX BOJ MOTYT OBITh KaK WHXXCHEPHBIMH,
TaKk U HETPAJAWIMOHHBIMU. B mepBoM citydae OypsT CKBaKHHY
WY K€ TIPOBOIAT reopu3nvecKre N3bICKaHus. Bropeie MeTopl
TaKke ONTM3KH K reo(pr3UIeCKUM, HO B 9TOM CJTy4yae He IPOBOASIT
HHUKaKiX u3bIcKaHui. Hanbonee pacripocTpaHeHHBIM METOAOM
TAKOro MOMCKA BOJbI SIBJISIETCS ClIEAYIOIMiA: OepyT ABa OOBIKHO-
BEHHBIX CBAPOYHBIX JIEKTPOAA, CTUOAIOT UX B BUIE OYKBHI «I»
¥ Jepxkar B pykax. [Ipy nepeMenieHny 1o y4actky Onpeessior
MECTO, IIe OHU MEPEKPECTATCS], — IMEHHO B 9TOM MeCTe MOYBEH-
HbIe BO/IbI HanOoJ1ee OJIM3KO MOAXOASAT K IOBEPXHOCTH.

Ecnu Boga pa3bICKUBaeTCsl UCKITIOUMTEIBHO /IS HY KT TIOJH-
Ba, TO B KAUECTBE € UCTOUYHMKA MOKHO MCIIOJIb30BaTh OOBIKHO-



BEHHBII KOJIOZIEIT, BHIPBITHIA B CAMOM HUKHEM MeCTe Iprycaieo-
HOro yuactka. [Ipu 3ToM JaYyHUK JOTKEH YyYUThIBATh, UTO B Ta-
KOM KoJiofilie OyJeT HaXOAUThCS JIMILb OJJHA BEPXOBOJIKA CO BCE-
MU ee HeJJOCTaTKaMH, KOTOpble ObLT pacCCMOTPEHBI paHee.

Ecmu ke Boga Oynmer mpenHa3sHa4yeHa ele W ISl TUThEBBIX
HYX, TO HEOOXOIMMO J1I00paThCsl 10 IOYBEHHBIX BOJI TITyOOKO-
ro 3asieranusl. [{jst Toro MpoXoAAT camblii OMM3KUI K TIOBEpX-
HOCTH CJIOW IJIMHUCTOTO TpyHTA. [lenaloT 310 caMbiMy pa3HbIMU
METOJAMHU:

* 9KCKAaBaTOPOM, B CJTydae €Clv TIyOuHa 3aJIeraHusl TIOUYBEH-
HBIX BOJI HE MPEBBIIIAET TPEX-YETHIPEX METPOB;

* BPYUHYIO C MIOMOIIIBIO JIOMAaThl, KUPKU WY JIOMA;

* myTeM OypeHUs CKBaKUHBI.

Eciau JauyHMK pemms peiTh KOJIOIEL] CAMOCTOSITENIBHO, TO EMY
MIPUJETCS YIECTh OMUH MOMEHT: HEOKMIaHHO OH MOKET BCKPBITh
YPOBEHb HATIOPHBIX MEXIUIACTOBBIX BOJ — @ 3TO OYEHb OIMACHO
1Uist sku3HU. [109TOMYy HYKHO TTPeaycMOTpeTh OBICTPYIO 9BaKya-
LMIO U3 KOJIOALA.

Ha npakTuke 17151 MOJMBHBIX HYX]I YaIlle BCEr0 MCMOJIb3YIOT
KOJIOJIIIbI, HAKATUTUBAIOIHE BEpXOBOAKY. COOPYAUTH TAKYIO KOH-
CTPYKIMIO HECTIOXKHO, a 3(P(PEKTUBHOCTh OT €€ UCIOIb30BaAHMS
Oy/IeT TOCTaTOYHO BBICOKOHM.



Tunbl 1 KOHCTPYKIUHN KOJIO/I1IEB

B nocnennue roupl akTUBHOE Pa3BUTHE UHIUBUAYATIBHOTO U
KOJUIEKTMBHOTO Ca/I0BOJICTBA U YBEJMYEHUE KOJIMYEeCTBA 4acT-
HBIX JKHJIBIX JIOMOB BHOBb CJIEJIAJTN aKTYaJIbHOU MPOOIieMy BOJIO-
CHaOXeHM S, TaK KaK IeHTPaTM30BaHHbIe BOJOMPOBO/IBI €CTh Ja-
JIEKO He Be3Jie. 3a4acTylo IMEHHO COOpPYKEHHE KOJIOALA SIBJISIET-
cs1 HanboJsiee OBICTPBIM, MTPOCTHIM U JICIIIEBBIM PEIIeHUEM TaKON
poOJIeMBI.

Eciiu BO3MOXHOCTU WHAMBUIYAJILHOTO CTPOMTENBCTBA BO
MHOTOM OTPaHUYEHbI OTCYTCTBUEM TEXHUKH, MaTEPUAJIOB U UH-
CTPYMEHTa, TO U3TOTOBJIEHHUE KOJIOALIA TPOU3BOASAT CTAPhIMU Me-
TOIAMHU.

[Mepen TeM Kak Ha4YaTh CTPOUTEITHHBIE PAOOTHI, TPOBOJST MPO-
CTbIe U3BICKAHUsI, O KOTOPBIX PACcCKa3bIBaIOCh BhIMIe. Eciau mo-
ONMM30CTH UMEIOTCS ISHCTBYIOIINE KOJIOMIBI UM OTKPHITHIE BO-
JOEMBI, TO YCTAHOBUTH [NTyOUHY 3aJieraHusl BOJbI eIlie Jierye.

[o cyiecTBYOIIMM CAaHUTAPHBIM HOPMAaM KOJIOJIEI] pa3Melia-
10T He Ommke, yeM Ha 20-25 M OT UCTOYHMKOB Pa3HOTO poja
3arps;3HeHUi: OaHb, HABO3HBIX M KOMIIOCTHBIX KY4, KJIAJOWIII,
CKOTHBIX TBOPOB. KOHCTPYKIIMIO yCTaHABIMBAIOT HA POBHOM I10-
BEPXHOCTH, TaK KaK €CJIi ee pa3MeCTUTh Ha YKJIOHe, OHa Oyaer
3a0uparth B ceOs1 ¥ IOBEPXHOCTHBIE IPYHTOBBIE BOJIBI.

Ecnu mecto BbIOpaHo, TO HEOOXOAMMO MONYUYUTh pas3peliie-
HME Ha ero CTPOUTENbCTBO Yy CAHUTAPHON SMHUIEMUOJIOTAYE-



CKOM CTaHIMHU. 3aTeM MPOU3BOISAT BHIOOP KOHCTPYKIMH KOJIOA-
1a: MaxXTHRIA win TpyOuatsiid. [llaxTHeril Komonern Beeraa 60b-
nie no pamepy — 0,8—1,2 M, M0O3TOMY €ro BIOJHE MOXHO BbI-
PBITh C IOMOIIBIO JIONAaThI ¥ JJoMa. OTHAKO MPUTOK BOJbI B KOJIO-
JIe1l TOYTH HUKOT/IA HE 3aBUCUT OT MIONePEYHOr0 CEYeHH I KOOI
1a. [loaToMy BrosiHE TOMYCTUMO BMECTO TAKOM MACCUBHOM KOH-
CTPYKLMM U3rOTOBUTH MIaxTy guamerpoM 10 300 Mm. 1o 1no3-
BOJIUT COKPATUTh KOJIMYECTBO M3BJIEYEHHOTO IPyHTa, a TaKxke
cHU3UT Tpyno3arpaThl. CTEHKM CKBaXWHBI B 9TOM Cllydyae 3a-
KPETUISIOTCS C TIOMOIIIBIO 00CaTHOM TPYOBI, U B UTOTE MOTyvaeT-
cs1 TpyOuaThlii Kojiofell. B Hero Henb3si OyJeT CIyCTHThCS JIIst
MPOYMCTKH TIPU TIOMOIIM JIOMAThI, MPUIETCS MPUBJIEKATh s
9TOM 1eJTN CielMaIbHbIe MHCTPYMEHTHI.

Ecmu paboTa BBINOMHEHA ¢ COOJIOIEHNEM BCeX TEeXHOJOTHU-
YeCKMX OCOOEHHOCTEM, TO 00€ KOHCTPYKIIUM IPOCITYRKAT JIOCTa-
TOYHO J0iTO0. [Ipy U3roTOBIEHUH KaK IIAXTHOTO, TaK M TpyOYa-
TOTO KOJIOJIA MOTpeOyeTcs MPOBe/IEHHE CIIEIaTbHBIX TIOITOTO-
BUTEJIBHBIX Pa0OT, COOPYKEHHUE IMObEMHBIX MEXaHU3MOB U WH-
CTPYMEHTOB.

OxoHyaresIbHOE pellieHre MTPUHUMAET caM Biajiesiel] yJacTKa,
PElIMBIIMI crienaTh Kojoaei. Yem riuyOxe 3aieraet Boaa, TeM
OoJTBIIIE IOBOJIOB B TIOJIb3Y OypPEHUs MIAXThI, HO 3TO JIOMYCTUMO
JIeJIaTh JIMIIIb B CJTy4Yae, eCiIv MoYBa He COAEPIKUT B ceOe OOJIbIIIO-
0 KOJIMUECTBAa KAMEHHBIX BKJIIOUYEHHA. BypUTh CKBaXXMHY caMo-
JeJTbHBIM WHCTPYMEHTOM Yepe3 KaMHU, HaxO[sIIuecs: Ha O0JTb-
II0H TTyOWHe, — 3aHATHE OYeHb TPYIOEMKOE 1 3a4acTylo Oecrio-



JIE3HOE, IOTOMY B IaHHOM CJIy4yae pa3yMHee U3rOTOBUTD IIAXT-
HbIA Komozen. Cpasy ImpoayMBIBAIOT, Kak Boja U3 KojoAdma Oy-
JeT MOCTYTAaTh Ha IOBEPXHOCTh 3eMJIM. Eci Konozen HIaxTHhII,
TO MOKHO MCIOJIb30BaTh HE TOJIBKO HACOC, HO M OOBIKHOBEHHOE
BE/IPO C BEPEBKOW; B TPyOUaToM KOJIOLE TaKas BO3MOKHOCTh
MIOJTHOCTBIO MCKJIIOYEHA — MMPUIETCS TPUMEHATh UCKJIIOUNTEIIbHO
HAacoc.

Ycempoiicmeo waxmmuozo kono00ua

[IaxTHBIE KOMOAIB! OBIBAIOT TPEX OCHOBHBIX TUIOB: HECOBEP-
IIEHHBIN, WM HETIOJHbII; COBEPIIIEHHBIN, WU TOJIHBIN; COBEP-
meHHbIH ¢ 3ymrgom. Tem He MeHee, oO1iee uX yCTPOMCTBO MpH-
MEPHO OJMHAKOBOE (puC. 2).
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PucyHoK 2. YCTpOWCTBO MIAXTHOTO KOJOALA C IE€PEBSIHHBIM
cpyooM, 060pyIOBaHHOTO BUOPAITMOHHBIM HACOCOM: | — IILJIaHT;
2 — BUOpAIMOHHBIN HAacoC; 3 — MecoK; 4 — mebeHKa; S — KopoOKa;
6 — cpy0 nepeBsiHHbINA; 7 — TIMHSHBIA 3aMOK; 8 — OTMOCTKA; 9
— Oynxka; 10 — BeHTWIALIMOHHBIN CTOSIK; 11 — BBOJ JIEKTpOCETH;
12 — 3acTekneHHOe OKHO; 13 — u3nuB ¢ KpaHoM; 14 — KpBbIIIIKa;
15 — 3anopHbIil BeHTWIb; 16 — moa3eMHusIid TpyOorpoBo; 17 —
JpEHa)XKHOE (CIMBHOE) OTBEPCTHE

KoHCTpyKIIMA HECOBEPIIEHHOrO KOJIOALA OTIMYAETCS OT
OCTaJIbHBIX TEM, YTO B HEW KPEIUICHWE LIAXThl HE JIOXOIUT A0
NOJICTUJIAIONIETO IJIACTa T'PYHTA, KOTOPHIM HAaXOOMTCHA 3HAYM-
TEJIbHO HUKE 110 CPABHEHMIO C BOJOHOCHBIM cJloeM. Boaa B aTom
CIyJae MOCTyIMaeT B KOHCTPYKIMIO Yepe3 THO U OOKOBBIE CTEH-
ku. CoBepleHHass KOHCTPYKIMSA MPOXOAUT Yepe3 BOJOHOCHBIN
Y OIMpaeTcs Ha NOACTUJIAIIMK cnoi. Boga 3aeck nocrymnaer B
KOJIOZIEL] TOJIbKO Yepe3 CTEHKH KOoJo1a. 3yMII( — 3TO Crieraib-
HBIN pPe3epBYyap, KOTOPBIM JIENaeTCs B MOACTHIIAIOIIEM cioe. Ta-
Kasi KOHCTPYKIMSA NPeAHa3HaYeHa [IJ1s IBYX LIeJIer: YBEINUEHN
3araca BoJbl M (POPMUPOBAHUS OCAIKa, TAK KaK TPYHTOBBIE BO-
JIbl JTaJIeKO He Bceraa ObIBAIOT YMCTHIMU (pHC. 3).

boxoevie cpurvmpor 6 smom  cayuae MONCHO He
ycmadaeaueameo, maKk Kdk uepe3 CMmeHKU 6y0€m

NOCMYNAMy He CAUUKOM MHO20 800bl, K MOMY Jice COenams
UX oueHb mpyoHo.

Korga pa3pabaTbiBaloT KOHCTPYKILIMIO BOAOIPUEMHON YacTH,



YUUTHIBAIOT CYTOYHYIO IOTPEOHOCTH B Boje. B mpoTuBHOM city-
Jyae BOJA HAYHET 3aCTauBaThCs B KOJOJIE, OyJeT MpoTyxaTh U
uBecty. Ecnu komoaniem npemnosaraercs mojb30BaThCsl HE ekKe-
JHEBHO, TO JIyYIlle BCEro BHIOpaTh HECOBEPIICHHYIO KOHCTPYK-
1110, YTOOBI BOJIA TTOCTYTIAJIa B KOJIOJEI] Yepe3 JOHHBIN IPaBHiA-
HBIN (PUIIBTP.
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PucyHok 3. YcTpoicTBO COBEPIIEHHOTO HIAXTHOTO KOJIOALA C
3ymricpom

Ecnu Ha BameM y4yacTke HaxXoAuTCs1 Oe3HAOPHBINA BOJOHOC-
HBII TUIACT TPYHTA, TO €ro HyXKHO OyZIeT POXOAUTh Ha He Oolee
70 % or ero oOuIel BBICOTHI, TaK KaK HUKHSS 4acTh IPyHTA BO-



oO1rie He OyJeT MOANMTHIBATh KoJozdell. Ecim npuHATh BO BHH-
MaHUe CYTOYHYIO IOTPEOHOCTH B BOJIE, TO BIIOJIHE BEPOSTHO, UTO
r1yOuHY 3aJleraHusl KOJIOALA IPUIETCS JIeNIaTh ellle MEHbIIEH.

[NonepeuHoe ceyeHue MaxThl KOJIOAIA BHIOMPAIOT MUHUMAJTh-
HBIM JIsl YMEHbBIIIEHUSI KOJIMUECTBA BIHYTOI'O I'PYHTA M CHUXKE-
HUd Tpyao3arpar. K ToMy ke Bblllle TOBOPUJIOCh, YTO CEUYEHHUE
IIaXThl IOYTH HE BIUSET HA NMPUTOK BOIbl. Eciu yBemmuuTh ce-
yeHue kosoaa B 10 pa3, TO MPUTOK BOABI BO3PACTET BCETO B
2 paza. MckimodyeHre U3 3Toro npaBuja COCTABJISIET JIUIIb OOUH
CIIyYaid: KOrja KOJIOHEI MOAIMUTHIBAETCS BOCXOASAIIMMU KJTIOYa-
MU W3 HAIIOPHOTO BOJOHOCHOTO CJIOSI.

BononpreMHyio 4acTh HECOBEPILIEHHON KOHCTPYKIIUU OOBIY-
HO M3rOTaBJIMBAIOT C TOHHBIM (pUIBTPOM, KOTOPBIM BKJIIOYAET B
ceOs1 TpU CJI051 IIeOHSI WJTH TPABUsI C pa3HBIM pa3MepoM 3epeH. Ha
caMblii HU3 yKJIa/IbiBaeTcs mopoza TomuHoi 10 cm, 06a ocTaib-
HBIX CJIOSI JIeJIaloT ToMuuHOM B 15 cM. B kaxkaom cienyroiiem
unbTpyomem croe 3epHa OepyTcst B 68 pa3 KpyIHee 1o cpaB-
HEHUIO C MPEIbIIYIIVM.

[1pu KK1IKOM BOJOHOCHOM CJ10€ (OH Ha3bIBAETCS «ILTBIBYH» ) C
OOJIBIIIMM TTPUTOKOM BOJIBI B KOJIOJEI, IIOCTYTMAIOT TaK: COOpYXkKa-
10T JIOIIATOE JIHO, B KOTOPOM IPOCBEPJIMBAIOT OTBEPCTHUs. YKe
Ha JHO YKJIaJbBalOT (puiibTpylomui ciaor. OrosoBoK Haa3eM-
HOM YaCTH KOJIOJIA NMOJHUMAIOT HaJ| 3eMJIEM ITPUMEPHO Ha 1 M.
Bokpyr kosojiiia u3rotaBarBaoT IIMHSHBIN 3aMOK [IJTYOMHOU 10
1,5 M u mmpunoii 0,5 M. [ToTom Ha 3aMOK yKJIaJIbIBalOT OTMOCT-
Ky U3 XeJie300eToHa. Bee 3Tu MeponpusATis HYKHBI JIJIsT 3aI1H-



ThI BOZbI B KOJIO/LIE OT MONaJaHKs1 BHYTPb MOBEPXHOCTHBIX BO[I.
M3HYTpH MIaxTy 3alMILAIOT OT OCBHINIAHUS C IIOMOIIBIO ApEBe-

CHHBI, KaMHS1, KUpIH4a, OSTOHHBIX UJIH JKeJIe300€TOHHBIX KOJIEII.

Kpenuienne u3rotaBiamBaioT 1o OIHOW U3 TPEX TEXHOJIOTUM.

1. KperieHust BO3BOASITCS CO JHA MOJIHOCThIO TOTOBOM IIAXThI
KOJIOAMIA (€C/M CYIIECTBYET OMAaCHOCTh OOPYIIEHHSI, TO B IITaXTe
YCTaHABJIMBAIOT BPEMEHHbIE MOJNOPKH).

2. KpenuieHus HapaluBaioT CBEpXY.

3. KpemuieHus HapammBaioT CHU3Y.

Mepuwl 6e30nacnocmu npu u320mos.NeHuUU K0A00ua

Ecnu BbI, Kak Biajiesel] Ja4HOro y4acTKa, COOpaIUCh PhITh
KOJIOJIEI] CAMOCTOSITEJIHO, HY’KHO TI03a00TUTBLCS O COOJIOICHUN
Mep 0e30IacHOCTH, KOTOPHIE MO3BOJISAT COXPAHUTh 30POBbE U
JKU3Hb.

[MlaxTy orpaxaioT J0CKaMH, YCTAHOBJICHHBIMU Ha peOpo Tak,
9YTOOBI OHW HAXOJMJIMCh IIPUMEPHO B MeTpe OT Kpas. [nomanxky,
Ha KOTOPOU BeiyTcsl pabOThl, 0CBOOOKIAIOT TPUMEPHO Ha 2—3 M
OT BXOJIa B IIAXTy. DTO AeaeTcs AJisl TOro, YToObl B HEEe He CKa-
TWIOCh YTO-HUOYIb Tspkenoe. [IpoBepsioT KaHaT is TIoIbeMa
BeJipa C TPYHTOM Ha Pa3phiB, IPUYEM K BEJIPY €ro MpUBs3bIBa-
10T OYEHb KPEMKO — JIJIsI 9TOr0 UCMOJIB3YI0OT MOPCKO# y3ei. [pu
nryouHe 6osee 6 M 6a/IbI0 3aKPETUISIOT ellle OHUM KaHatoM. He
CIIelyeT IPOBOIUTh pabOTHI C BEIPOM, KOTOPOE CHUMAETCS C Ka-
HaTa.



Ecnu npuMeHsIoTcs MeXaHYeCcKre MOAbEMHUKH C K TPU-
YECKUM IMTPUBOJIOM, TO B HUX JAOMYCTUMO YCTAHABJIMBATh TOJIBKO
YEpPBAYHBIE PELYKTOPHI C (PYHKLIMEN CAMOTOPMOXEHM (IA€ Bpa-
IIeHNe MTPOU3BOUTCS TOJIBKO OT YepBsiKa K Kojecy). HecmoTps
Ha HaJIMYMe TaKOW (PYHKIMU, HA PEIyKTOP YCTAHABIUBAIOT €Ille
O/IMH TOPMO3.

Kaskxip1il IeHb TpH pasa MpoM3BOAST OCMOTP BCEX MPUCTIOCO0-
JIEHU! ¥ MHCTPYMEHTOB Ha IMpPEeJMET BbISIBIEHUS] HEUCITPaBHO-
creil. Jlionei, padoTalomux B IIaXTe, BCEra OMOBENIaloT O CITyC-
K€ WIN TogbeMe U3 Hee MoObIX mpenmeroB. Ecim B Hee ocy-
IIECTBJISIETCS IPUTOK BPEIHBIX Fa30B, TO HY’KHO COOPY/IUTb BEH-
TWISALMIO — YCTAHOBUTh BEHTUJISTOP WM ropsinyio nedky. [To-
CJIETHIOID Pa3MeIIaloT Ha TOBEPXHOCTH, a MOTYBAJIO COE/IUHS-
10T TpyOo#i ¢ HI30M mmaxThl. [lepen Hawasom paboT MPOBEPSIIOT
Ka4yecTBO BO3/yXa B MeCTe UX MpoBeAeHus. s 3Toro B maxry
CITyCKaIoT ropslyio cBeuy. Eciu oHa roput, T0 paboThl MOXHO
HaunHaTh. [loracmas cBevya CUTHAJM3UPYET O HEOOXOMUMOCTHU
TILATEIbHON BEHTWIISLIAY IAXThI.

Korna komnonen yrimyomnsiercs, To He 3alluilieHHa s BpeMEeHHbIM
WIM TIOCTOSIHHBIM KpETUIEHMeM YacTb INaXThl AOJKHA COCTaB-
nATh He Oonee Metpa. [Ipu mpoBeeHNM padboT CIEAAT 3a TeM,
9TOOBI 32 KPEIUIeHHEM HEe BO3HHMKAJO ITyCTOT, CIOCOOHBIX BBI-
3BaTh 0OBAJI MOPOTIHI.



/lepessinnvle K0100Ubl

[To nmpuumHe TOTO, YTO APEBECHHA IO CUX IOp SIBJISIETCS OT-
HOCHUTEJIbHO JIOCTYITHBIM CTPOUTEIbHBIM MaTepHAJIOM, OHa OY€Hb
YacTo WCIOJb3YeTCs MPU M3TOTOBJIEHUU KojomueB. Jlaneko He
Kak/1asl mopoja JaepeBa MoJoUaeT it 9Tou 1enu. Jlydiie Bce-
ro Opartb TyOOBBIE JOCKH, OpEeBHA WU OPYChsl, 3aT€M UIYT JIUCT-
BEHHUIIA, B3, OJibXa. HaqBOAHYI0 KOHCTPYKIIMIO MOKHO AeJaTh
U3 COCHbI. B monBomHOM yactu JyOOBbIA MaTeprasl MOXKET MPo-
nepxatbes 10 200 ner. B HagBOAHOM CpPOK ero ciyxObl Oyaer
menbiie 20-25 net. Bepesa Oyner mopTUThCs ropasao ObicTpee:
B No/1BO/IHOM YacTtu rpoctouT 10 jier, B HaaBoaHOM — 5 niet. Enb
IUIsI COOPYKEeHUsI cpyOa KOOI MPUMEHSIOT OUYeHb Pe/IKO, TaK
KaK OHA UMEET CITIOCOOHOCTh CHJIBHO YChIXaTh, TPECKAThCS U 3a-
rauBath. OCcMHA IPUIaeT BKYCY BOJIBI TOPEUb U HEMPUSTHBIN 3a-
nax. Cama apeBecrHa ObICTPO HAUYMHAET THUTH, M3-3a YETO BO-
Ja pyuoOpeTaeT elnie 1 3anax rHu. CyXOCTOMHBIN JIeC TOXe He
CTOMT MPUMEHSATH JIs CpyOa KOJIO/IIA, TaK KaK IPEBECHHA Y HETO
OUYEHb XPYNKasi U He B COCTOSIHUU JIOJITO TIPOCITYKHUTb.

HezaBucumo ot Toro, kakast mopoja JIpeBeCUHbl UCTIONIb3YeT-
Cs1 111 U3TOTOBJICHHUSI KOJIOANIA, TOAOUPAIOT MPSMOM, HETPYXJIs-
BBIII MaTepua, Ha KOTOPOM HET CJIE/IOB IPUOKa, IJIECEH! U Uep-
BOTOYMH.

Komomip! 3 gpeBecHbl OOBIYHO B CBOEM CEUYEHUM KBaJIpar-
Hble. Pa3Mepsl CTOPOHBI BHIOMPAIOT B MPOMEXYTKe OoT 0,7 M 110



1,4 M, HO varie ucrnonb3yiot popmy 1 x 1 m. Cpyd usrorapivpa-
I0T U3 TUTACTHUH, KOTOPhIe HApe3aloT U3 OpeBeH WU Ke U3 KPyT-
JIoro Jieca, mpuyeM auamerp Oepetcs He Oonbiie 18 cm. Jlyu-
I1Ie BCErO COOpYKaTh CpyOd M3 LIETMKOBBIX OPEBEH — TaK ropaszio
IPOIIIE CIIeJNIaTh MJIOTHBIE CTEeHBI B Kosofte. Cpyod codupaior erne
JI0 TOTO, KaK HAYMHAIOT PHITH IIAXTY, 3aTeM pa3oupaioT, IOMETHB
OUYepeTHOCTh HAXOXKIEHUS KaXJI0ro OpeBHa.

BpeBHa Mexay cOO0M COETUHSIOT MO0 TEXHOJOTUU «B JIAIy»
0e3 ocrarka (puc. 4).

Pucynok 4. CoennHeHne OpeBeH B cpyOe MO TEXHOJIOTUN «B
nary»



Ecnu xomnonelr He oueHb TIyOOKHid — 6 M ¥ MeHee, TO B HeM
CTEHKHU IIaXThl He Oy/IyT OOPYIIUBATHCS, K TOMY K€ B TAKOW KOH-
CTPYKIIMM MOTOK BOJIbI HE OU€Hb CUJIbHBIN, 3HAYUT, MOKHO BO3-
BOIUTH CPYO CO JIHA TOTOBOM MIaXThl. |11 3TOro BBHIKANBIBAIOT
IIaXTy, YCTAHABJIMBAsI TAM BpeMEHHbIE TIO/IMOPKHU.

Hnozoa nocmynaiom opyeum oopazom: Ha OHO WAXINbL
YKAAObLIBAIOM  PACHUAEHHbIE 8001b  OpesHd, HA  HUX
YKAAO0bIBAIOM NON0BbIE OOCKU, 3AMeM Ydice NPUCIYNAOm K
8038e0eHUI0 cpyoa.

HapamusaioTr cpy0 cBepXy MO Cleaylomeld TEXHOJIOTHU: ero
KJIAIyT Ha OCHOBaHHWE Ha ITyOWHE MPUMEPHO 3 M, 3aTeM BO3BO-
JAT 0O TeX IMOp, MOKA HE BBIMIET U3 3€MJIM MPUMEpPHO Ha 3—4
BeHrla. [llaxTy motom yryomsior mpuMepHo Ha 25 cM. [enaior
9TO TIOJ] CEPEMHON CTEHOK, a 3aTeM OepyTcs 3a yruisl. B Mecrax,
IJie CTeHKH TOJIPBITHI, KJIAAYT TIOANIOPKY B BUjie KIMHbeB. Eciu
TIO/1 yIJIAMU TOKE TIOIPHITO, BRIOUBAIOT KJIMHbSI U CBEPXY HAUMHA-
IOT MTOCTETICHHO 1 aKKYPATHO OCAXHBATh CpyO. ECi TpyHT phIx-
JIBIA, TO CPYO MOXET 3aCTpeBaTh U €ro MPUAETCS OCAKUBATH TI0
BEPXHEMY BEHIIY.

[Tpu He cITUIITKOM TITyOOKOM KOJIOIIE ¥ TUIOTHOM I'PYHTE CpyO
TIO/IBEIIMBAIOT Ha BEPEBKAX B IIaXTe. DTO B 3HAYMTEIILHOM CTe-
TIeHH 00JIeryaeT npoBeeHue padoT, TaK Kak B IAHHOM ClTy4ae He
NIPUJIETCS UCTIONB30BaTh KJIMHOBHUIHBIE MoAnopku. [Ipu momo6-
HOU TEXHOJIOTUU CPYyO MPOCTO TIOCTENEHHO OIyCKAeTCs BHU3 Ha
BepeBKax. Biaromaps Takomy MeTomy MOKHO HEMHOTO HaKJIO-
HATH CPyO ISl BHIBEPKHM BEPTUKAIBHOCTH, TP HEOOXOTUMOCTH



€ro J1a)ke HaKJIOHSIIOT Ha HEKOTOPBIX yroJ 10 BEpTUKaIH (puc. S).

Pama

Cpyb6 i
H-\-""‘-h\.\____\_ v

Pucynok 5. Cpy0, HaXoASIIIMIACS B IIAXTe Ha KaHaTax



bemonnvie koa00ywl

[MaxTHBIN KOJIOMEI JIyUllle BCEro coopyxkarb u3 6erona. Ilo-
I0OHBIe KOHCTPYKIIMM HAMHOTO IPOYHEE M0 CPABHEHUIO C Aepe-
BSIHHBIMM, OHU JOJITOBEYHEE U C TOUKHU 3PEHUs] TUTUEHBI TaKxke
NpeanoYTUTe/IbHee. 3a CYeT IUIOTHBIX CTEHOK HE JOIYCKaeT-
Cs1 IPOHUKHOBEHUE PA3HOTO POJia 3arpsi3HEHUI C MOBEPXHOCTU
3eMu. Matepuabl, HeOOXOAUMBIE ISl COOPYKEHHs TOTOOHOM
KOHCTPYKIIHH, €/IBa JIM He IOCTYITHEe JPEeBECHUHbI, padoTaTh C Oe-
TOHOM HECJIO)KHO, Takasi padoTa He MOTpedyeT OT CTPOUTENS Ka-
KOU-Tn60 0c000i KBaTM(pUKAIIIH.

B moboMm ciryyae ot crpouTesisi KOJoaa moTpedyroTcs Jjie-
MEHTapHble 3HAaHUSl OTHOCHUTENIBHO TEXHOJOTMH IMPOU3BOJCTBA
6eToHa. DTO HEOOXOAUMO ISl HEJIOMYIIIEHHUsI OIIMOOK TPU €ro
MPUTOTOBJIEHUH, YTOOBI 3aTPaueHHbIE TPYIOBbIE U (DMHAHCOBbIE
pecypcsl He Mpomanyd JapoM. beToH ABseTcs MCKYCCTBEHHBIM
KAMEHHBIM MaTepUaoM, KOTOPbI TPOU3BOIAT B XOAE YIIJIOTHE-
HUS U 3aTBep/ieBaHMsI OETOHHOU cMeCH, BKJIIOYAIOIIEH B ceOs1 Bsl-
JKYILIMA JIEMEHT WM LEMEHT, BOLly U 3allOJIHUTEIIb, B €70 POJIU
OOBIYHO BBICTYNAIOT MEJIKMH MECOK U IeOeHb MM TPABHL.

Js mpousBoACTBa OETOHHON CMECH UCHOJB3YIOT LIEMEHTHI
Pa3JIMYHBIX MapOK, HO HanboJsee MOAXOAAIIUM OyJeT MOPTIaH/-
ueMeHT Mapku 400 rim Beiie. B xone 10/roro XxpaHeHus LieMeH-
Ta €r0 OCHOBHBIE TEXHOJIOTMYECKHE XAPAKTEPUCTUKU 3aMETHO
CHUKAIOTCSI. DTO MPOUCXOAUT OCOOSHHO OBICTPO, €CIT OH Xpa-



HUTCSI B OyMaKHBIX MEIIKaX, U3-3a TOTO, YTO OyMasKHbIe MEITKU
NPOITYCKAIOT yepe3 ceOsi BO3/AyX M, COOTBETCTBEHHO, BJIary, co-
Aepxkaniyiocst B HeM. Eciu 1ieMeHT npruoOpeTeH B OCEHHUE WU
3MMHUE MECSLIBI, @ UCTIONb30BaTh €r0 MIAHUPYETCS BECHON WU
JIETOM, TO €r0 POYHOCTh CHU3UTCSI HACTOJIBKO, UTO JUIs1 CO3/1a-
HIs1 OeToHa OH OyneT HempHurofaeH. beToH, momyJYeHHsI Ha oc-
HOBE TAaKOT0 LIEMEHTA, HAYHET PACCHINATHCSA MPU 3aMEpP3aHUU U
OTTalBaHUU.

Ecnu He mony4aercst mpuoOpecTy IEMEHT HEeroCPeICTBEHHO
nepe]; HayaaoM padoT, TO BBIXO[ U3 9TOM CUTYAIUH CJIeTYIOIINI:
cpasy Iocjie NOKYNKM MaTepyall NepechNalT B IVIOTHYIO Tapy,
HE CIOCOOHYI0 MTPOMyCKaTh uepe3 cedst Bo3ayx. [liis aToro myd-
1Ie BCEro MUCHOJIb30BATh MEIIKU W3 CUHTETMUYECKOW IUIEHKH, a
TaK’Ke jKeJIe3Hble OOUKH C TVIOTHBIMH KPBIIITKAMH.

Bony 7151 mpurotoBiieHus pacTBopa OepyT MUTHEBYIO UM Ke
moOyio APYryio, HO He CIUIIKOM Kuciyio. KuciotHocth BoOjbl
onpenensiercs nokazareneM pH, mis 6erona momoriger pH He
MeHblle 4. JlaHHBIN ITOKA3aTelb BBIACHUTD HECTIOKHO — JUIS 3TO-
'O UCMOJB3YIOT UHIUKATOPHbIE OyMaXKu, KOTOpble Oy1yT U3Me-
HATb CBOW LIBET B 3aBUCHMOCTHU OT BeJIMUMHbI pH.

BHeceHue B cMech 3aroTHUTENEN TOMOXET YMEHBIIUTb pac-
X0 IeMEHTA TPH MPOBEJCHUH PadOT, a TAKXKe YIYUIIUT TeXHO-
JIOTMYeCKKe TMokaszatenu OertoHa. [109ToMy 3amomHUTENHM ToXe
JOJDKHBI OTBeYaTh HEKOTOPHIM TpeOoBaHUAM. B kauectBe mer-
KOTO 3alOJIHUTENST MCHONb3YeTCsl OOBIKHOBEHHBIN MPUPOIHBIN
MIECOK, a B POJIM KPYITHOTO MOAOUAET IIeOeHb WM TPaBHiA OMIpe-



JeleHHbIX pazMepoB. Haubonee nomxoasamumm OyaeT KBapleBblid
niecok. [Ipyrue necku, HanpuMep U3BECTHSIKOBBIE WM PAKYILIEY-
HblE, [lepe/l MPUMEHEHUEM MPOBEPSIIOTCS Ha MPOYHOCTh B CTPO-
uTenbHON abopatopun. [lecok npezacraisier codoi cmech 4a-
crutl pazmepoM ot 0,14 10 5 Mm. CyliecTBYIOT peyHble, MOPCKUE
¥ TOpHble necku. [lepBrie Be pa3HOBUIHOCTH UMEIOT OKPYIJIYIO
(popmy, nocnenHue — ocTpoyrosnpHyo. M3-3a popmbl 3epeH Hau-
6oJiee MOOXOASIIUM /1Jis OETOHA SIBJISIETCSl TOPHBIM MECOK, Tak
Kak OH OyaeT ropasjo Jydile CHerUIsATbCS B CMECH C APYTUMU
COCTABJIAIOLIMMH.

[MonoxuTebHOE CBOMCTBO PEYHBIX K MOPCKUX MECKOB 3aKJIIO-
Yyaercsl B MPAKTUYECKU MOJTHOM OTCYTCTBUM B MX COCTaB€ IVIH-
HBI U UHBIX OpraHnveckux rnpumeceid. [1pu usrorosiaenun 6ero-
Ha IJIMHA SIBJISIeTCS] HanOoJiee BPeTHOW COCTABJISIONIEH, TaKk Kak
OHa crocoOHa OOBOJIAKMBATH 3epHA TeCKa U He JaBaTh UM CO-
€IMHATHCA C IEMEHTOM. VIHbIEe TprMecH OpraHu4ecKoro IJiaHa,
HalpUMEDP KUPHbIE KUCIOTHI WJIM TYMYCOBBIE BKJIIOUEHUSI, TOXKE
HEraTUBHO BJIMSIOT HA Ka4eCTBO OETOHA M CIIOCOOCTBYIOT YXY/I-
IIEHUIO €T0 TeXHOJIOTUYECKUX XapaKTEPUCTHK.

Cy1iecTByeT MpenesnbHO JI0MycTUMasi HOpMa COIEpkKaHus B
NIecKe TaKKMX MpUMecel: UX He JIOJKHO ObITh Oostee 3 %. Maccy
COAEPkKAHUS TPUMECEN OMPENENSIOT 3a CUET 3 Jo-HOr0 BOAHOIO
pacTBOpa eKOro HaTpa: MecoKk 0O6padaThIBAIOT MM B COOTHOIIIE-
HuM 1: 1, mocie yero sta B3BECh OTCTAUBAETCS B TEYEHUE CYTOK.
Ecnu oprannyeckux npuMeceil B HeM MHOT'O, TO PacTBOp OKpa-
CUTCA B TEMHO-KEJIThIA, KPACHBIA WJIM KOPUYHEBBIM LIBET: IIECOK



HEeJb351 MCIOJIL30BaTh B CTPOUTENIbHBIX paboTax 6e3 mpeaBapu-
TEJILHOU IPOMBIBKHU.

['paBuii mpencrapisieT OO0 OKaTaHHbIE 3€pPHA C Pa3MepoM
yactuil ot 3 10 70 mm. Kak u necok, oH ObIBa€T peuHbIM, MOP-
CKUM Y TOPHBIM. YacTHUIIbI TOPHOTO I'paBusi Oojiee IepoxoBaThie,
MIOSTOMY OHU TOPa3/io JIydllle COSAUHSIIOTCS C PACTBOPOM OeTo-
Ha. JIing OeToHa HaMeHee MOAXONAIIEHA ABIIETCH AUIIEBUAHAS
(opma yacTuil rpaBusi, COBEPILIEHHO HE MOAXOIUT IJIaCTUHYA-
Tasi, B KOTOPOU IMIMPHUHA B 3 pa3a uiu Oosbliie Oy/IeT MpeBbIIaTh
TommuHy. Eciu rpaBuii 3arpsisHeH TIMHOM, €ro MPUIETCs TPO-
MbITh. HeOoOX0IMMO yuuTHIBaTh TOT (DAKT, YTO JJIST U3rOTOBJIE-
HUSI KOJIOJIIEB MCIIONb3YeTCs TPaBUid, BeJIMUMHA 3€PEH KOTOPOro
HE TIPEBBIIIAET YeTBEPTH CTEHKH Kooana. Jlomyctum, eciu To-
muHa cTeHoK coctaBut 100 MM, TO rpaBuii ¢ 3epHamu Oosee 25
MM HE IOJOUIET.

[lleGennb siBisieTcst ApoOIEHBIM KAMHEM C pa3MepaMu 3epeH
1o 150 mm. B crpouTtenbHbix padoTax 0OBIYHO MCHONB3YIOT W3-
BECTHSIKOBBIY Y TPAHUTHBIN 111e0eHb, STOT MaTepyua MOIXOAUT U
IUTsI CTPOUTENTCTBA Koo, He cTouT mpuMeHsITh KUPITMYHBIHA
11eOeHb.

BetoHHy10 cMech MPOU3BOIAT B OETOHOMEIIATIKAX JIMOO BpyU-
Hy0. [Ipy pyYyHOM M3rOTOBJIEHHH CHavajla MepeMelInBaioT Iie-
MEHT U TIeCOK, TOCJIe Yero JOOABIISIOT HEOOXOAMMOE KOJIMYECTBO
BOJIbI M CHOBA MepeMelMBaioT. B rocieaHon oyepens B cMeCh
BHOCSAIT TPaBUi WIH 11eOeHb, MPEABAPUTENILHO CMOUYEHHBIE BO-
noni. [Torom Bce TIIATENFHO CMEIIMBAIOT JIO TeX TOp, TMOKa He



TIOJTyYUTCsI OJHOPOJHAS Macca.

BeronHbIN pacTBOp moMemaioT B popmy ciosimu 1o 10—-15 cm
Y YIUIOTHSIIOT TpaMOOBKaMM, IMOKa CBEpPXY HE BBICTYITUT BOJA.
CoOmoieHue 3TO TEXHOJIOTMY TIPY COOPYKEHUM KOJIOIA OYeHb
Ba)XKHO, TaK KaK 4eM JIydllle YIUIOTHEHA CMeCh, TeM BbIllle Oy-
JeT MPOYHOCTH OETOHA TOcIe ero 3arBepaeBanust. [Ipu mposene-
HUM PO ECCUOHATTBHBIX CTPOUTENIBHBIX pabOT CMECh YIUIOTHSI-
I0T CIIEIMATbHBIMU BUOPATOPAMH.

[Tpu BUOpHpOBaHUM OETOHHAS CMECh UMEEeT XapaKTePUCTUKHI
TSDKEJION )KUAKOCTH, PACTUTBIBACTCS, TIOTHOCTBIO 3aIOTHSIET (Pop-
Mmy. s HenpogecCHOHAILHOTO CTPOUTENS B KauecTBe BUOpa-
TOpa MOKHO HCMOJIb30BaTh BUOPAIIMOHHBIN HACOC, BUOPAIIOH-
HBI aKTUBATOP CTUPAILHON MAIIMHBI WU K€ BUOPAIMOHHBIN
pacnbUIUTENh JJTsI KPACKHU.

[Mocne Toro kak OeTOHHAsi cMech yJloXeHa B (popMy U TIna-
TEJIbHO YIIJIOTHEHA, CAEJAT 32 TeM, UTOObI B IepBOE BpeMs MPo-
1iecC 3aTBepIIeBaHu sl MPOTEeKaIl Oe3 MOJChIXaH!sI U TIOIMEP3aHusI.
310 0cOOEHHO BaxkHO B TeueHue rneppbix 10 aueit. Oba mporiecca
OYeHb BPEIHBI IS TOCTIEYyIoNIero kayectBa 6eroHa. Eciu moro-
J1a sKapKasi U BeTpeHasi, 0eTOH HaK PhIBAIOT BJIaXKHBIMH ONUJIKAMU
WIN Ke KaKUMHU-TMO0 OpyruMu Matepuasiamu. B TedeHue nHs
€ro MpUIeTCsl HECKOJIBKO pa3 cMaumBath Bonou. Eciu mporxo-
3UPYIOTCS 3aMOPO3KH, OETOH JIOTIOJTHUTEIBHO YTETUISIOT, 3aKPhl-
BAIOT CYXUMHM OMUJIKaMH. TerIonpoBOAHOCTb CyXUX OMUJIOK He
CJIMIIKOM BBICOKA, MIO3TOMY JIa)e 5-CAaHTUMETPOBBII CJIOM CIO-
COOCH 3aIUTUTh CBEXKUI OSTOH OT IOIMEP3aHUsI B OCCHHEE WIIN



BECEHHEE BpeMSI.

[To cBOMM XapakTeprCTHKaM OETOH OYeHb XOPOIIO MPOTH-
BOCTOHT CKAaTHIO, HO TIPY PACIIMPEHUH CIIOCOOEH pa3pyllaTh-
cs1. YToOBI 3TOrO He MPOU30IILIO, €0 JAOMOTHUTEIBHO APMUPYIOT
METAUTMYECKUMHU MPYThsIMU, KOTOPbIE OyIyT NPUHAMATh Ha Ce-
O pacTATUBAIOIINE HArpy3KH. B pe3ynbrare momy4urcs xeme3o-
6etoH. [Is1 apMupoBaHust Hanbosee MOIXOIAIIMM MaTepraIioM
SIBJISIETCS] apMaTypHas CTajb ¢ pU(IEHON MIOBEPXHOCTHIO.

Broane npuzoonoti oxasicemcs miobas npymkosasi uau
NnON0CO8ASL CMAAbL, NPOBOAOKA, 8 MOM HUCAE KOAOUAS.
30echb 2nasnoe — caedums 3a mem, umoobl HA Memdanne
HAOM00AN0CL  KAK —~ MOMCHO — MEHbUEe — KOPPOZUOHHDLIX
exaoueHuil. B npomuenom cayuae cmanb npoOOANCUM
OKUCASIMbCSL Yoice 8 Jicene300emone, U 8 KOHEeUHOM Umoeze
9MO npusedem K pa3pyueHuo KOHCIMpYKyulL.

KoHI1pI ragKux NpyTKOB 3aruOaioT Wiv KPEersT K HUM CTaJlb-
Hbl€ 3a11enbl. Takoi TEXHOJIOTMYECKUI TPUEM UCTIONb3YeTCs 11
TOTO, YTOOBI MTPY PACTATUBAIOIIMX HArpy3Kax apMaTrypa HaXo/u-
Jlach B TOJIIIE OETOHA Ha OMHOM MecTe M He cMenaiach. YToObI
JOTNOJIHUTEIBHO 3alIUTUTh METAJLT OT KOPPO3UU B OETOHE, apMa-
Typy HOMEIIAoT Ha IITyOuHy Oosiee 15 MM OT ero moBepXHOCTH.

Cy1iecTByeT TpH THIA KOHCTPYKIIUA OETOHHBIX KOJIOAIIEB: KO-
JIONIIbI, BBITIOJIHEHHBIE U3 MOHOJIUTHOTO OETOHA, KOMOLIb U3 Oe-
TOHHBIX KOJIEI] ¥ KOJIOAIIbI, U3TOTOBJICHHBIE U3 OETOHHBIX ILJIa-
CTUH.

CTpOoUTENbCTBO K0200Ue8 U3 MOHOMUMHO20 OemOoHA TIPOU3-



BOJIAIT B MOJIHOCTBIO TOTOBOW IIIAXTE MyTEM CIUIONTHOrO OETOHU-
POBaHMSI MEXY JIByMsI OraTyOKaMu: BHEITHEW ¥ BHYTPEHHEH.
W3roropnieHre KOJIOIIA O TAKOM TEXHOJIOTUM MJET 3HAUYNTE b~
HO MejlJIeHHee, HeXeJM TIPU MCTIONb30BaHUKM OETOHHBIX KOJIell.
JI1s1 MHAMBU/IYAIbHOTO CTPOMTENIHCTBA NMPUMEHEHHE MOHOJIHT-
HOro OETOHa MMeeT OMpeeIeHHYI0 IIEHHOCTh, TaK KaKk B 9TOM
cllyyae MOXXHO OOOWTHCH Oe3 rpy30IofbeMHON TexHuku. [Tpu
OOMBITION TTyOMHE KOsofla (PMHUIITHOE U3rOTOBJICHHE INAXThl —
3aHATHE OYeHb TPYJOEMKOE U 3aTpaTHoe. B 3Tom ciiyyae maxry
POIOT Ha OMpeeIeHHYIO TITyOHY, TOTOM 3JIMBAIOT B OMATYOKY
IIEMEHT, CTapasiCh BHIBECTH €r0 Ha TIOBEPXHOCTh 3€MJI KaK MOX-
HO BBIIIIE, U MOCTENIEHHO CHUXKAIOT KOHCTPYKIIHMIO TIO OIyCKHOM
TEXHOJIOTHH.

['pyHT BHIOMpAIOT 10 TEX MOp, MOKa MOHOJUTHBIA OETOH He
OITYCTHUTCS Ha 2 M TIOJT 3eMJTIO, TIOCJIe Yero HapaluBaioT onatyo-
Ky ¥ CHOBa 3ajMBaioT O0eToH. CBeXUe CTEHKH BBIICPKUBAIOT B
teuenue 10 qHei, yToObl OHU HAOpau TpeOyeMyIo IPOYHOCTb, a
3aTeM BHOBb YIIIyOJISIIOT MIAXTy. PHIThe KOOI MPON3BOISAT JI0
TeX Mop, TIOKa He TOUAYT 10 BOJIOHOCHOTO CJIOS.

Konooeu, goinonmentvlli u3 6emoHHbIX Koael,, CTPOUTh ObICT-
pee u npoite. s 3T0H 1enu HanOosee MOIXOASAIIUMU OyIyT
KOJIbIIA, TIPOU3BEICHHBIE B 3aBOJICKHX YCJIOBUsIX. B ci1ydae HeoO-
XOOVIMOCTH WJIM e TPH HelocTaTke (PUMHAHCOBBIX CPEICTB MX
MOKHO U3rOTOBUTD U CAMOCTOSITENILHO. Pa3mepbl KoJIblia pHHU-
MAIOT CJIEIYIOIUMHU: €r0 BHYTpeHHUI 1uameTp coctanisier 0,8—
1,2 M, TonmmuHa cTeHKH 6eTOHHOTO Kojbiia — 10-12 cMm, y xene-



300€TOHHOIO 3TOT MOKa3aTelb cocTaBiisieT 6—8 cM. BricoTa on-
Horo kosbia — 0,7-1,2 M. Y 6eToHHOro KoJjbia Beicotoit 0,7 m
u quametpoM 1 M mMacca coctaBut 800 Kr, y Kene300eTOHHOTO
MPY MPOYMX OJUHAKOBBIX MoKazaressax — S00 Kr.

OmnanyOKy /151 KOJIbIIa CAeJaTh I0CTaTOYHO Jierko. OHa npe-
CTaBJIsieT COOOM J1Ba pa30OPHBIX KOJIbIIA U3 JAPEBECUHBI W Me-
TaJlJIa, COOTBETCTBEHHO /)15l HAPYKHOTO U BHYTPEHHETO IUaMeT-
poB KoHCTpyKIMK. CTaparTcs, YTo0bl OOKOBBIE CTEHKH KOJIell
TI0CJIe CHATHS ONaTyOKH ITOJTyYMITMCh KaK MOKHO O0Jiee TJTaIKH-
MHU. DTO MO3BOJIUT 3HAUUTESIBHO CHU3UTH TPEHUE O TPYHT MpHU
OIyCKAHUU KOJIEI| B IIaXTy, a TaKXke MPEeIOTBPATUTh BO3MOXK-
HOCTb 3aBUCAHUSI KOHCTPYKIIUH.

BeprukaibHO 6€TOHHBIE KOJIbIIA COEAMHSIOT BIPUTHIK. YTO-
OBI HE JIOIYCTUTH CJIBUTA KOHCTPYKITUY, MEX Ty HUMH IIOMEIIAI0T
THYTbIE CKOOBI M3 MSATKOU CTAJIM TOJIIIMHON 5—8 MM U IIMPUHON
10 80 mm (puc. 6).



T AT,

AFEELEULEUPUTERFEREERERUARCEEOEDAERIREREERTRETIDRCATEERTOLLD



PucyHnok 6. KperuieHre n3 6eTOHHBIX KOJIEI| BIIPUTHIK

[Tpu ucrob30BaHUM OMYCKHOW TEXHOJIOTMM BEPXHIOK YacCTh
CTBOJIa KOJIOZIIA MOKET 3aXaTh OOBAJIMBIINICS TPYHT, B TO Bpe-
MsI KaK HUKHSISI YaCTh KOHCTPYKIIUM OyAeT CBOOOIHO OMyCKAaTh-
cs1. VI3-3a 3TOro MOXeT MPOU30UTH pa3phiB CTHIKOB MEXIy Oe-
TOHHBIMU KOJIbLIaMU. YTOOBI TAKOTO HE CIIyYHJIOCh, KOJBIIA CO-
€IUHSIOT APYT C IPYTrOM TIO BBICOTE, UTO HE JIOIMYCTUT CIBUTA KO-
JIe1l IO TOPU30HTAILHOM IJIOCKOCTH. [17151 9TOr0 UCTIONB3YIOT Clie-
LMaJIbHBIE HaKJaAKU U3 TMOJIOCOBOM CTajy TOMIMHON 10 MM u
mmprHOu 10 60 MM. Mesk 1y cOO0# X COeMHSIOT CKOOAMU WIIH
oonramu (puc. 7).

[To6mM30CTH OT BOJOHOCHOTO CJIOSI CTHIKM MEXIY TOpPIAMH
YIUIOTHSIOT € IIOMOLIBIO IPOCMOJIEHHOU BEPEBKHU 1rameTpoM 20
MM. Takoe yrioTHeHre TPOM3BOST TIEpe] COSMHEHUEM KOJTell
el1Ie psAIOM C MIOBEPXHOCTHIO — Ha HUKHEE KOJIBLIO KJIATyT BEpeB-
Ky 10 BCEW JIJTMHE OKPYKHOCTU TOPLIEBOM YaCTH, a 3aTeEM 3aKU-
MAIOT CBEpPXY APYTUM KOJIBLIOM.

Ecnu rpyHT MATKU, TO BBIOMPATh HA THE IIaXThl €70 MPU/IET-
cs1 oT cepenuHbl. Ecm TBeprplid, TO €ro BHIOMPAIOT MO KOJIbIIa-
MU, a TOJIbKO TIOTOM B IIEHTPaJIbHOW YacTH maxThl. [Ipu morpy-
JKEHUH OETOHHBIX KOJIET] KOHCTPYKITUSI MOKET OCTAHOBUTHLCS U3~
3a TpeHus. B 3ToM ciyyae Ha BepxHee KOJIbLIO YKJIAAbIBAIOT J10-
TIOJTHUTENILHBIN TPy3.



AN
AN

Haknagka

==} I

YNNoTHeHWe Koney

-
>

295 mm
255 Mmm

Rl ]

Bzt I

A
4

T

i
-+

N

Pucynok 7. CoeiiHeHre OETOHHBIX KOJIEI

KoHCcTpyK1Ms BOTONPUEMHOIO y4yacTKa aHaJIOTMYHA Jepe-
BSHHOMY KOJIOALYY. 3Jlech CTpeMsATCs K TOMY, 4TOObl Boja IO-
CTyIaja yepe3 AHO KOHCTPYKUMU. EciM rpyHT pbIXJIbli, IO THO
YKJIaJBIBAIOT I1OJI U3 IOCOK U TOJIBKO HA HETO YKJIAABIBAIOT (PUJIb-
Tpyomumi cinou. [Ipyu ManoMOIIHOM c€l10€ MPUTOK BOABI YCTpau-
BAIOT yepe3 OOKOBbIE OTBEPCTHU S, KOTOPbIE MPHUIETCS MPOJIeJIaTh



B OETOHHBIX KOJIBI[AX.

B OeTOHHBIX KOJIOAIIAX MOKHO KCITOJIB30BaTh CIIEIAAJILHBIE
(buIBTPBI, KOTOpPBIE W3rOTABIUBAIOTCS MPH 3aJIMBKE CAaMHMX KO-
Jenl. Yaiie Bcero Jisi TOM 1EIM MPUMEHSIOT KPYITHOIIOPUCThIE
OeTOHBI, B KOTOPHIX HE COAEPKMTCS MEJIKHMI 3arojHuTe b, [1o
TAKOH TEXHOJIOI'MH M3rOTABJIMBAIOT JBa HIKHUX KOJIbIIA.

Ecau cpasnuseamv maxyro KOHCMPYKYUIo ¢ Kpyeavim
Koaoouem, — pacxo0 — mamepuana — Oydem — 6oavle
npubausumenvro na 13 %. /s ymenvienus pacxooos
Ucnoaw3ylom He Keaopammuyro @dopmy Koaodua, a
wecmu— uau 8ocoMuyzonvhylo. Illecmuepannvlii Konooey
nompeoyem e6cezo nHa 5 % Oonvuie Mmamepuanra no
CPABHEHUIO C KPY2abiM, B0CbMUZPAHHbBI euje MeHble —
6cezo 2 %.

B HEeKOTOpBIX Cy4asx KOJIOALBI MPOU3BOIAT U3 OEIMOHHBIX
naacmuH — CAenaTh WX elle MPOIIE, HEXENM KOJbla, TaK Kak
3aech hopMa ISl 3IMBKM OyzeT 1yiockoi. [IpsimoyronbHble 1
KBa/IpaTHbIE KOJIOALIbI, BBIOJTHEHHBIE TIO TAKOW TEXHOJIOTUH, 110
BHEITHEMY BUJIy OyIyT HAIIOMHUHATh OOBIKHOBEHHBIE JIEPEBSIH-
HbIe KOJIOAIIBI, TOJIbKO BMECTO OpeBeH 37ech UCHONb3YIoTCs Oe-
TOHHBIE IJIACTUHBI.

[Tpy M3roTOBIEHUM TUIACTUHBI YUUTHIBAIOT BO3MOXKHBIE 0O-
KOBBIE HArpy3KH CO CTOPOHBI rpyHTa. [109TOMY B KOHCTPYKILIUK
TUTUTHI apMaTypy YKJIAIBIBAIOT OJFKE K TUIOCKOCTH, KOTOpast 00-
palleHa BOBHYTPb KOJIOALIA.

BeToHHBIN KOJOZEL MPOIllE PEMOHTHUPOBAThH, YEM [I€PEBSH-



HbI. CpyO, HAXOAIMIACA B BOJOHOCHOM CJIO€, MOKHO pa3o-
OpaTh M 3aMEHUTHh ero OETOHHBIMHU TUIACTUHAMU WM Ke C TI0-
MOIIIBI0 MOHOJIUTHOTO OeToHa. [1Jist 3TOro K JepeBsSHHBIM CTCH-
KaMm OOBIYHBIMM TBO3/ISIMH KPEIUTCSl apMaTypa — TaKUM o0pa-
30M, 4TOOBI OHA TpENCTaBIsIa coOoM ceTky. [lanee ycraHaBM-
BaIOT OMATYOKY U B Hee yke 3aymBatoT 6eToH. [Tomydaercst apmu-
POBaHHBIN OETOH C OYeHb BRICOKMMU ITOKA3aTEISIMU TIPOYHOCTH.

Kamennvie u KupnuuHuwle KO./lool(bl

Kosoniipl, U3rotoB/ieHHbIE U3 MPUPOJHOIO KaMHsI WIA KUP-
M1UYa, OYEHb JOJITOBEYHbI, OTBEUYAIOT BCEM CYILIECTBYIOIIUM TEX-
HUYECKUM U CAHUTAPHBIM HOpMaM, HEMPOHUIIAEMBI 1JIsI 3arpsi3-
HEHUU.

JlJis KaMEeHHON KJIQJAKU UCIOJIb3YIOT €CTeCTBEHHbIE KaMHH,
HarpuMep IUIOTHbIE U3BECTHSKU WA NIECYAHUKU. Y ITUX KaM-
Heil ¢ IBYX CTOPOH UMEIOTCS TUIOCKHE yuacTKu. Eciu ke ux Her,
TO WX JIETKO TOJTyYaloT MPH IIEPBUYHOIN 00padOTKe MaTepuraa.

BrioiHe J10oMycTUMO M3roTOBJIEHWE KOJIOALIA W3 KUPIUYA.
31ech MOIOUET TOMBKO KPACHBINA KUPITUY IBOMHOTO 00XKWIa, HA
HEM He JOKHO ObITh TpemuH. OH crocoOeH XOPOIIo COMpO-
TUBJISITHCS] BO3JIEHCTBUIO Biark. CUTMKATHBIN KUPIUY B TIOYBE
OUeHb OBICTPO pa3pyIIAETCS.

KoHCTpyKIIMU TakuX KOJOAIEB UMEIOT B OOJIBIIIMHCTBE CITy-
yaeB Kpyniywo (opmy ¢ BHYTpeHHUM auameTpom 10 1 m. Kak
Y B OCTaJIbHBIX CJIy4Yasix, €CJIM Y IaxXThl HeOOJbIas rIyOrHa, TO



KJIAJIKy MOKHO BO3BOJIUTH MPSIMO B Hell. [ yOoK¥e KOHCTpYKIUU
TOk€ BO3BOASAT MO OIYCKHOM TEXHOJIOTMH. TOJIBKO B 3TOM CITy-
Yae KJIaJKy BO3BOISAT HA OMOPHOM OalliMake, KOTOPbIH JIOJIKEeH
BBIJIABAThCS 3a MpeAesibl KKk Ha 2—3 cM. baimak fenaior u3
JPeBECHHBI WJIN KeJIe300eTOHA.

Ecm konmoaelr KaMeHHBIN, TO TOJIIIAHA €r0 CTEHOK COCTaBJIs-
eT 35 cM, IpY UCTOJIb30BAaHUM KUPIUYE MPU CTPOUTETHCTBE —
25 cm. Knaaky BeayT Ha IEMEHTHOM pacTBOpE, B KOTOPOM CO-
OTHOIIIEHUE 1IEMEHTa U Mecka npuHumaercs 1: 3. 3aech Mox-
HO HEMHOTO COKOHOMUTh MaTepualtsl 06e3 yiepoa Jyisi KauecTBa
Y JJOJITOBEYHOCTU KOHCTPYKIIUH, BIOJHE JIOMYCTUMO HMCIOJIb30-
BaTh 1IEMEHTHO-U3BECTKOBBIN pacTBOp 1: 2: 5 (1leMeHT — U3BeCTh
— MECOK).

ByTOBBIII KaMeHb MOAOWPAIOT OYEHb TIIATENBHO, CTApasiCh
BO3BOJMTH PSIJIBI TAKMM 0Opa30oM, YTOOBI OHU TIOTYYaJIUCh MaK-
CUMaJIbHO Tropv3oHTaIbHbIMU. IIIBBI MeXky KaMHSMU AeaioT
MaKCMMaJIbHO TOHKMMU. KpymnHble 1 MenKue KaMHU pa3aesisiioT
U KJIQJIyT UX [0 OYepeln: Psll MEJIKUX — PsIJ KPYITHBIX.

KameHHblil kosofell mocie 3aBepIiieHns] KIaaKu KeaaTelb-
HO OIITYKaTypuTh. BomonpueMHbIil y4acTOK KOHCTPYKIIMM Ka-
MEHHOTO ¥ KUPIUYHOTO KOJIO/IEB CTaHAAPTEH ISl BCeX IaxT-
HBIX KOJIOALIEB. DTU KOHCTPYKIUU JIydllle BCEro JeaTh Heco-
BEpILIEHHBIMU C TIOCTYIUIEHUEM BOJbI Yepe3 THO KOJIOMIIA, C UC-
MOJIb30BaHUEM TrpaBUiiHOTO huibTpa. Eciu BOMOHOCHBIN ciion
OelIcH M BOSHUKHET HEOOXOAMMOCTD ITPUTOKA BOJIBI C OOKOB KOH-
CTPYKIIMH, TO B KJIAJIKE OCTABJISIOT OTBEPCTUS B BUE HEOOIb-



KX MPOMEKYTKOB. UTOOBI KJTaJiKa He ocj1adiia u3-3a TaKoro pe-
IIEHWSI, KATETOPHYECKU 3arpernaeTcs jieiaTh TAKhue OTBEPCTHS
Jpyr Haj ApyroMm. BojonpreMHyI0 4acTh TakKoW KOHCTPYKIIUH
W3HYTPY MOKPHIBAIOT CJIOEM IITYKATYPKH C COOTHOIIIEHUEM IleC-
Ka 1 1ieMeHTa 1: 2. 910 crnocoOHO 3alUTUTh KUPIUY OT pa3py-
IIEHUS U3-32 JITTUTEIBHOTO BO3/ICHCTBUS BJIary.

Korpa JeioBek BriepBbie MPUCTYIAET K M3rOTOBJIEHUIO MO100-
HOUM KOHCTPYKIIMH, TJIABHOE, YTO €r0 CMYIIAeT — MPHUIETCs KO-
narbCsi B Y3KOU IIaxTe Ha 3HaYuTeNbHOU rmyouHe. Ecnu peiThe
IIaXThl HAUMHAETCS C IOBEPXHOCTHU 3EMJIH, & BCE KPETUICHU S Ha-
JIeKHbIE, TO K TAKUM YCJIOBUSIM pabOThI MOKHO IPUBBIKHYTh J10-
CTaTOYHO OBICTPO.

Koncmpykuus mpyouamozo koaooua

CkBaxyHy TpyO4aTOro KOJOALA CTAPAIOTCS CAENATh MAKCH-
MasibHO Oonbiieit B auamerpe — 300-350 MM, 1s1 TOTO YTOOBI
B CJIydae IornajaHusl KaMHEeH Ha MyTH U3rOTOBJICHUS CKBaKUHbI
MX MOKHO OBbLJIO M3BJIeUb Ha MOBEPXHOCTD, 4 HE JPOOUTH HEro-
CpencTBeHHO B 3a00e. O6caiHy0 TpyOy CHavasa JeaoT 13 Ka-
KOTO-HUOYb MOIPYYHOTO MaTepuasia — BIIOJTHE MOAOWAYT JI0C-
KU WM Jake KpoBeJibHast kecTb. [locre Toro kak OyayT mpoiie-
HbI KAMEHHCTBIE CJIOM [TOYBBI, CKBRKMHY HAUMHAIOT TPOOYpHUBATh
0[] OCHOBHYIO TpyOy. HikHUMIT KOHell TpyObl JOBOIAT 0 BEpX-
Hell YacTH BOJIOHOCHOTO CJIOSI, HWKE YCTAHABIMBAIOT €IIle OHY
TpyOy, KOoTopas OyAeT BHIIOIHATH (DYHKIIUIO (PUIIBTPA C OTCTOM-



HUKOM. B 3aBUCHMOCTH OT TOrO, HACKOJIBKO IIIyOOKO 3aJieraer
BOJJOHOCHBI CJIOW, KOHCTPYKIIUSI TPYOUYATOro KOJIOIIA MOKET B
CWJIbHOW CTETIeHW BapbMPOBAThCSI, HAIPUMED, B HEW MOXKET CO-
JepKaThCs JIMIIb OfiHa 0OcaaHas Tpyoa.

KoHcTpykiust TpyOUaToro Kojoiiia NpeaycMaTpuBaeT 3jie-
MEHTBI, HEOOXOIUMBIE [IJ1s1 TaJIbHEHUIIIETO MOAKJII0UEHUS HACOCOB
JUIsI TIObeMa BOJIbI Ha TMOBEPXHOCTh. ECiu TpyOUaTslil KoJIoel
MIOCTPOEH MPABUIIbHO, €My OOeCIieueH PeryIsipHbIi YXOjI, TO OH
B COCTOSIHUU TIOJTHOCTBIO OOECTIeUnTh BOAOCHAOKEHNE YUaCTKa,
a MPOCITYKUTh OH MOXET JIaXe JIOJIbIIe IAaXTHOTO KOJIOATIA.

TpyOuarsiii Kojoaelr BOOOIIe He POITyCcKaeT B ceOsl MOBepX-
HOCTHBIE 3arpsi3HeHusi. Boma B HeM 3actaMBaThcsl He OyfieT, Tak
KaK BOJIONPUEMHAsI 9acTh He MMeeT OoJbimoro oobema. Kpo-
Me TOro, 3TOMY CIOCOOCTBYET aBTOMATHUYECKHUIA TOIHEM BOJIBI
Ha MOBEepPXHOCTh. Eciin Mcnosb30BaTh 3ieMeHTapHOe Oy pUjbHOE
000pyIOBaHKe, TO MPH OJArONPUATHBIX YCJIOBHUSX TPyOUaThIi
KOJIOJIEL] M3IOTABJIMBAETCA BCETO 34 HECKOJIBKO JHEN WA JaXe
gacoB. [Ipyn HEOOXOAMMOCTH MOXHO TPOOYPHUTh CKBaXWHY Ha
3HAUUTEJIBHYIO TTyOuHYy — 10 S0 M i 1axe OoJibIIie.

[OpHBIX TIOPOJI, U3 KOTOPBIX COCTOUT I'PYHT, O4Y€Hb OOJIBIIIOE
KOJIMYECTBO, OJIHAKO Uit OypeHHs BakHa He cama CTPYKTypa
IPYHTA, a €ro IJIOTHOCTh, TBEPIOCTh U YCTOMUMBOCTS. Micxoms u3
STUX TAPAMETPOB BCE I'PYHTHI MOKHO Pa3JeUTh HAa HECKOJIBKO
OCHOBHBIX TPYIIL: IJIACTUYHBIE, KOTOPBIE CIIOCOOHBI XOPOIIIO Pe-
3aThCs1 M BBIJIABaTh CTPYXKKY; TBEPIbIE — UX MOXHO TOJIBKO JIPO-
OUTh WIN KOJIOTh; CHIITyuYe-TUIbIBYYHe — KpaliHe HeyCTOWMUYNBHIC,



3a4aCTYIO OIOJ3Al0T WX OCBIIAIOTCS, CTPYKTypa X TaKOBa, YTO
OHH MOTYT 3aroj3arh B MPOOypeHHYI0 CKBaXuHY. [Tox Kaxaplit
I'PYHT CYIIECTBYET TPU COOTBETCTBYIOLIMX TUIA Oy pUIbHBIX UH-
CTPYMEHTOB.

B cBsI31 ¢ 3THM Nepe]] HauaIoM U3rOTOBJIEHUSI TPyOUaToro Ko-
JoALa coOMPAIOT BCe BO3MOXHBIE CBEJEHHSI O COCTAaBE I'PyHTa,
CJIOAX, KOTOPBIE TPUJETCS IPOUTH A0 BOAOHOCHOTO cos. ['opas-
10 clloXkHee OypUTh TBEpAble KAMEHHBIE CJIOW WJIM e I'PYHTH,
B KOTOPBIX COJEPKaTCs BaTyHHO-TAJIEUHUKOBBIE OTJIOKEHUS ITPU
UX 3ajeranuy Ha ryouHe cebiie 10 m. Takue mopoasl 0YeHb
TPYAHO MPOUTH C MOMOLIBI0 CAMOJEJIbHBIX UHCTPYMEHTOB.

Abuccunckuii mpyouamuiii Konooey,

Ecnu kaMeHHBIX TOPOJ B TPYHTE HET WJIM K€ UX COIepKaHue
MUHUMAJILHO, TIPU 3TOM BOJIOHOCHBIM CJION COCTOUT U3 PHIXJIBIX
MIOPOJT BBICOKOM 36pHUCTOCTH U 3aJIeraeT Ha HeOOJbIION TITyOrHe
(mopsigka 7 M), mpoiie BCcero 060pynoBaTh aOMCCUHCKUNA TPYO-
YaThlii 3a0MBHON Kooziell. [ TaBHBIM 37IEeMEHTOM ero KOHCTPYK-
UM SIBJISIETCS] HAKOHEYHHK U3 TPYObl, BHYTPEHHHIA TMAMETP KO-
TOpPOU MOXeET cocTaBisATh 1,25; 1,5 u 2 morima (puc. 8).



R/



PucyHok 8. AGUCCHHCKMIA TpyOUaThiid KOJIOMEIT

Taky0 KOHCTPYKIIMIO OYE€Hb JIETKO YCTaHABJIWBAaTh, HO, TEM
HE MeHee, JIEeMEHTapHOe YCTPOUCTBO aOMCCUHCKOTO KOJIO/IIA He
JIMIIIEHO I1EJI0TO Psijia HEJIOCTATKOB: B HEM UCIIOJIb3YETCS TTPUMHM-
TUBHBIN (DYIIBTP, TIPEICTABIISIONINNA COOON TPYOKY C MPOJIe/IaH-
HBIMU B HEWl MEJIKUMU OTBEPCTUSIMHU, 2 MaKCUMAaJIbHAs [TyOMHA
nogbeMa Bojibl — 7 M. [loceqHuii MOMEHT OOBSICHSIETCS YCTPOM-
CTBOM 3a00PHOTO HACOCA, KOTOPBIN MMOJHUMAET BOJLY JIUIIIb B Pe-
3yJbTaTe pa3pshKeHHs, KOTOpOe CO3/aeTcs B TpyOe, a 3a cyer
UCTIOIB30BAaHUS TAKOM TEXHOJIOIMU CTOJIO BOJBI HE B COCTOSTHUU
MoaHATLCA Oostee uemM Ha 10 M.

[Tpr HEOOXOTUMOCTH aOMCCHHCKHIA KOJIONEI] MOXET UMETh 1
ceryatsiii pubTp. TpyOy 3a0UBAIOT B CKBAKUHY /IO TeX TIOP, M0-
Ka (puIbTp HE BOMET B BOAOHOCHBIN CJIOW, a YPOBEHb BOJIbI B Ca-
MO TpyOe MOTHUMETCS TPUMEPHO Ha 1 M BHIIIE BEPXHETO Kpast
¢wisTpa. Torga mpekparialoT 3adUBaTh TPYOBl M BHIKAUMBAIOT
BOJLy JIO TeX TMOp, MOKa OHA MOJHOCTBIO HE CTAHET MPO3PAYHOM.
Jlst mogbemMa BOJIbl M3 CKBAKUHBI MOXKHO HCMOJIb30BaTh Pyd-
Hble nopiiHeBble Hacockl: BK®-4, HP-3, KP-4, «[lon», «Ypan»,
«Hotok», HK-10. Hacoc kak MoxHO OoJjiee MJIOTHO KpersT Ha
pe3bOe 00cagHON TPYOBb KOHCTPYKITUH.

Oocaonvle mpyoot

I[J'IH 9TOI'0 JICMCHTA KOHCTPYKIHHU JIy4IIC BCETO HCIIOJIb30-



BaTh CTaJIbHbIE TPYOBI, OCOOCHHO €CJIM BOJOHOCHBIN CJIOW Ha-
XOIWTCSI Ha 3HAUMTEIbHOW riryOuHe. CtajbHble TPyOBl ropasio
MIPOYHEee OCTaJIbHBIX MOI0OHBIX KOHCTPYKIUH. BrionHe nomycTtu-
MO MPUMEHSATH TPYObl, BBITIOJIHEHHBIE U3 acOECTOIIEMEeHTa, TJ1a-
CTHKa, YyryHa WU IPEeBECUHBL. B eIMHYy10 KOHCTPYKIMIO UX CO-
OWpPAIOT U3 TEMEHTOB JUTMHOW 1O 3—4 M ¢ MOMOIIBI0 XOMYTOB
v cBapku. Crnoco0 coeJuHEeHMs 3aBUCUT OT TUaMeTpa TPyOs:
npy BHyTpeHHeM auamerpe 50 MM yrnoOHee MCIONb30BaTh XO-
MYTHI, eciu ke nuameTp coctapisier 100 MM u Gonee, TO 3/1eCh
MPEANOYTUTENIbHEE CBApPKa. MOXKHO MPUMEHATh MY(PTOBOE CO-
eIMHEHNE: B 9TOM CJIyvae Ha KaXJOM KOHIIe TPyObl Hape3aeTcs
pe3b0a, Ha KOTOPYIO M HAaBUHYMBAeTCsl MyTa.



Hacochbl aJ1g mogbeMa BOabI

YroOs1 Oosiee KoMGpOPTHO MOTB30BATHCS KOJOIIEM MM CKBa-
’KMHOMU, IPUMEHSIOT pa3HOro poja Hacockl. IIpaBuibHBINA HacocC
B COCTOSIHUM 00€CIeurTh HOpMaJIbHOE JJABJIEHUE BOJIBI B MOJTHMB-
HOM BOJIOIIPOBO/IE, K TOMY e OH Oy/IeT SKOHOMHO PacXo[0BaTh
JIEKTPOIHEPIUIO.

[TonoOHbIe HACOCHI OCHAIIIEHBI OJHUM WM HECKOJIbKUMHU pa-
6ounmu Konecamu. KonmmuecTBo ux onpenesnsieTcsi TUIOM KOH-
CTPYKLMM (OJHOCTYIIEHUYaTast WM MHorocrynenyaras). ITo pac-
MOJIOKEHUI0 OTHOCUTEIBHO BOJIOHOCHOTO CJIOSI BUXPEBbIE HACO-
Chbl MOAPA3AEIAIOTCS Ha IB€ OCHOBHBIE I'PYIIITHI:

* TIOBEPXHOCTHBIE — CIOCOOHBIE CAMOCTOSITEJIHHO 3a0uUpaTth
BOJy; €CTh KOHCTPYKLIUH, TpeOyIoIIre mnepes 3amycKoM 3amoj-
HUTbh POTOP BOJIOW;

* TIOTPY’KHbIE — KOJIOAIE3HBIE Y CKBAKMHHBIE.

JlaHHBIE KOHCTPYKIIMU CUJIBHO OTJIMYAIOTCS APYT OT Apyra 1o
CBOEMY BHEIIIHEMY By, METOJy YCTAHOBKM M OCHOBHBIM XapakK-
TEPUCTUKAM.

Ilpu unoueuoyanvbHoll NOAUBHOLL cucmeme UCHOAL3YION
8UXpeBble HACOCHI, OCHOBHBIM NEMEHMOM KOHCMPYKUUU
KOMOpPbIX  6158€mcsi  pabouee Koneco, Npueooumoe 6
08UdICeHIe 3 CUem INEKMPUUECKO20 MOMOPA.

[ToBepxHOCTHBIE HACOCH B OOJBIIIMHCTBE CITy4aeB UMEIOT ro-
PU3OHTAILHO OPUEHTUPOBAHHBIN Basl. MIX moMenaoT B crienu-



QJIHO OTBEJICHHOM [IJIsl HUX ITOMEIIICHUH, HallpuMep B TIOJBAJIE,
OTIENIbHON KOMHaTe capasi u T. A. [lomoOHbIe Hacochl 3a0MpaioT
BJIary M3 IAXThl WJIM CKBAKUHBI KOJIO/IIA U TIO/I TABJICHUEM Tie-
pe/aloT ee B OJMMBHYIO cucTeMy. KOHCTpyKIns: MOKET (DyHKIIU-
OHHUPOBATh M HECKOJIbKO MHAYe: Mojaya BOIbI OCYIIECTBIISIETCS
HE B CHCTEMY, a B MEMOpaHHBIN OaK, KOTOPBIA UTPaeT pPoJib Ha-
KOIUTEJISA, OTTY/A BOJA yKEe UJIET B TOJIMBHYIO CUCTEMY.

[ToBepXHOCTHBII HACOC B CBOEH KOHCTPYKIIMM UMEET TaKKe
CIIEIMAJIbHYI0 TOPJIOBHMHY, Yepe3 KOTOPYI0 POTOp 3arojIHSIeTCs
BOJIOM — 3TO HEOOXOAUMO ISl 0Opa30BaHUsI THPABIAYECKOTO
KOHTYypa. [IJ1s1 caMOBCacChIBAIOIIMX HACOCOB POTOP 3aJIMBAIOT BO-
JOW JIMIIb TIepe]] TIEPBbIM 3aITyCKOM, HACOCHI C OOBIYHBIM BCa-
CHIBAHHMEM 3JIMBAIOT BOAOW KaX[blid pa3, MpUUYeM MOCIeTHUN
THIT OOBIYHO HMCTIONB3YETCs B TIOJIMBHOUM CHCTeMe JIsl TIOBHIIIIe-
HUS JIaBJICHUSI.

[ToBepXHOCTHBIE HACOCHI UMEIOT CYIIIECTBEHHOE OrpaHUYCHUE
1o r1yOrHe BcachiBaHusl. [10 TEXHUUECKMM XapaKTepPUCTUKAM, B
OIMMCAHUY TAaKOW KOHCTPYKIIUY STOT AapaMeTp YKa3bIBAETCS PaB-
HBIM MPUOJIM3UTEBHO 9 M, HO Ha Jiejie OH OOBIYHO HE IPEBbI-
maet 7 m. [TosTomy, eciu Bozia 3ajieraet Ha OOJbIlel TTyOrHe,
TO NMPUMEHEHHUE MOJI0OHOTO HACOCa CTAHOBUTCS Helleiecooopas-
HbIM.

[Morpy:xHble HACOCHI BBIKQYMBAIOT BO/IY U3 BOJIOHOCHOTO CJIOS
NIPY HAXOXJICHUHW WX 3HAYMTENILHO HUXKE, HeXENU STOT Clio. B
paboueM IMOJIOKEHUU MX BaJl HAXOAUTCS B BEPTUKAJIBHOM I10JIO-
xeHnH. JlaHHBIe HACOCHI UMEIOT KOPITYC, BHIIIOJTHEHHBIH B (hop-



Me IWIMHAPA, B KOTOPOM COZIEpKATCsl paboune Koseca U JeK-
TpoaBuraresns. [lorpyxHoi HaCOC MOABEIMBAETCS HA CTATLHOM
Tpoce, K KOTOPOMY KPEMUTCS ¥ SNMeKTPUIECKUI TPOBOJI.

OnHoil M3 Pa3HOBUIHOCTEN MOrPYXKHBIX HACOCOB SIBJISIETCSA
CKBQKWHHBIH, WM TIIyOMHHBIM HACOC, KOTOPBIA CIIOCOOEH TOJI-
HUMaTh Boay ¢ rryounsl 10 200 M. Jnamerp momoOHOTO Hacoca
BBIOMPAETCS] B COOTBETCTBUM C IMAMETPOM CKBKHHBI.

Ha nauHbIX y4acTkax OOBIYHO HNPUMEHSIOT MOBEPXHOCTHBIE
CaMOBCACBIBAIOIIIME WM K€ TOrpyXkHble Hacochl. OcTajbHble
Pa3HOBU/IHOCTY HE CITUIIIKOM MOMYJISIPHBI M3-32 CBOEH BBICOKOM
CTOMMOCTH, TTIO9TOMY BCTPEYAIOTCS TOCTATOYHO PEJIKO.

ITpu BbIOOPE KOHCTPYKLIMU HAcOCa [1s1 CKBaKUHBI UM KOJIO[-
11a MPUHUMAIOT BO BHUMaHHE JeOUT UCTOUHMKA Bojbl. Kommue-
CTBO 320paHHOI BOJIBI HE IOJKHO OBITH OOJTBIIIE TPOM3BOAUTEb-
HOCTH BOJIOHOCHOTO CJ10s1. [Tpy 9TOM yUUTBHIBAIOT CyTOUYHYIO HOP-
My BOJIbl ¥ HAallop, CO31aBaeMblil B cucteme. OueHb BaXKHYIO POJib
3[I6Ch UTPAET U THIT BOAOHOCHOTO CJIOSL: SIBJISIETCS JIM OH HAIop-
HBIM.

Xapaxkmepucmuku nacocos

V 1100bIX HACOCOB €CTb JIB€ OCHOBHBIE XapaKTEPUCTUKU: MPO-
V3BOJUTENIBHOCTD (OHA OIpeNessAeT KOJIMYECTBO BOAbI, KOTOPYIO
HACOC CIIOCOOEH BBIBECTH HA IOBEPXHOCTH 32 €IUHUILY BPEMEHH )
Y HAIop, WX BBICOTA MOABbEMA (OINpENENseT BBICOTY, Ha KOTO-
PYIO HACOC MOJKET MOJaBaTh BOLY IPU UMEIOIIEUCS TPOU3BOAN-



TEJIbHOCTH).

Oba 3THX mapameTpa TECHO CBSI3aHBI MEX]Iy COOOW: eclu pa-
Oouee KojIeco OyJeT UMETh TIOCTOSIHHYIO YacTOTy BpaIlleHUs], TO
C YBEJIMYEHUEM MPOU3BOAUTELHOCTH HAIOpP 3aMETHO YMaJer.
YuuTtbiBasi 3T MOMEHTBI, BHIOMPAIOT HEOOXOMUMBIA Hacoc. [Tpu
BBIOOpE TaKXke MPUHUMAIOT BO BHUMaHUE HEKOTOPbIE WH/IUBU/TY-
aJIbHbIe TPeOOBaHM S, HATPUMED BBICOTA MObEMAa BOJIBI SIBJISET-
csl (pakTOpOM, ONPEAESIONIMM Pa3HUILY MEXAY YPOBHEM BOJIbI
HEMOCPE/ICTBEHHO B KOJIO/IIIE U CaMOM BBICOKOM TOYKOW BOAOPA3-
60pa. YUUTBHIBAIOT THPABIMYECKOE COMTPOTHBIICHUE W HATIOP HA
y3Jlax Boopa3dopa. DTU napameTphl CKJIAJIBIBAIOTCS U3 JIMHEH-
HBIX M MECTHBIX MoTepb. JIMHEelHbIe MOoTepu pacrosaraloTcs Mo
NpsSIMBIM y4acTKam TpyO, a MECTHbIe — B palilOHe TTIOBOPOTOB, Tie-
PEXOJIOB C OHOTO JUAMETPAa Ha JIPYTOil, MPOYMX JIEMEHTOB TPY-
O6ornpoBoIHONM apMatypsl. s cpeqHeli MOJTUBHOM CUCTEMBI TIO-
Tepu cocTaBisiioT 1,5-2 MM BojiHOTO cToNOa. B TOukax Bogopas-
60pa Harop JIOJKEeH COCTaBJISATh 3—5 M.

CpenHsisi MPOU3BOAUTENBHOCTh HAacoca JJisi CTaHAAPTHOTO
JAYHOTO y4YacTKa JOJIKHA COCTaBJISATh PUMEPHO 2—3 KyOoMeT-
pa B uac. Ecnu ke crieslaHo MHOTO TOYEK Bojiopa3oopa, a Takxke
MIPEYCMOTPEH TOJIMB 3HAUUTENIbHBIX IJIOMIAIEH, STOT apaMeTp
YBEJIMUMBACTCS, €r0 MPUIETCS PACCUUTHIBATH B UHAUBUIYATb-
HOM TOPSIJIKE.



Coop mo:xaeBoil BOAbI

B pasHbIX permoHax Haimei CTpaHbl OOBEM OCA/IKOB pa3iu-
yeH. [Ipu motepe nMpuMMepHO YETBEPTU BJIATW B pe3y/bTaTe UC-

IIapeHuH, Ha y4acTke Iuomanpio 120 M MOXHO cobparb 110 63
KyOOMEeTpPOB IIPUTOTHOM K UCIIOIB30BAHMIO BOIBL. B TeueHwue ro-
71 3a CYET STOM BOAbl MOKHO MOYTH HOJIHOCTBIO O0OECTIEYUTh I10-
TpeOHOCTh MpUycaaeOHOro yJacTka B nmonuse. Kpome Toro, uc-
TMIOJIb30BaHKE JI0XKJEBOM BOIBI TIO3BOJISIET MEHBIIIE 3a0MpaTh BO-
Ny U3 IPyHTa, YTO IPUHOCHUT TOJIb3Y IKOJIOTUH.

Cxema cOopa M HCIOJIb30BaHUsI 3TOTO pecypca AOCTATOYHO
IIPOCTa: BOAA CTEKAET C KPBILIM CTPOEHMS IO CIIELIUATIBHOMY Ke-
700y ¥ mpoxoauT depe3 pubTp rpyooit ouncTku. OTdhunbTpo-
BaHHas BOJAA NOIAJAET B NOA3EMHBIM WM HAI3EMHbIM pe3ep-
Byap. Ilpu ycraHOBKE TaKOM KOHCTPYKLIMM YUYMTBHIBAIOT TOJIBKO
OIMH MOMEHT: €€ XOPOILO 3aIlMIIAIT OT BO3EHCTBUSA COJTHEY-
HOI'O CBETA, TaK KaK B IPOTMBHOM CJIy4yae B BOJIE HAYHYT pPa3BH-
BaTbCsl BOJOPOCAN U Oaktepun. Crapaiorcsi, YTOObl BOAA B pe-
3epByape Bce BpeMs Oblj1a TpoXJiaiHOM. M3 Hero ee BbIKaunBalOT
HACOCOM U UCIIOJIB3YIOT U151 XO3SMCTBEHHBIX HYXK/.

B HEKOTOpBIX (pripMax MOXHO HAUTH TIeJIble CHCTEMBI O cO0-
Py ¥ KCHOJIb30BAaHUIO JTOKJIEBOU BOABl. B Takme KOHCTpyKLMH
BXOZAT: IOIUIABKOBOE PeJjie, KOTOPOE TMOKA3bIBAET YPOBEHb BO-
Ibl B PE3€pBYape; aBTOMAaTUYECKOE YCTPOUCTBO 151 IOMOJIHEHU
pe3epByapa U3 LIEHTPAJIILHOTO BOAOIPOBOAA; PA3HOIO poja WH-



JIMKaTOPBI.

[Ipumenenue  nodoOHbIX  pe3epeyapos  No360nsiem
obecneuums  OQUHBIE  YUACMOK  8000U NPUMEPHO HA
85 % om obweli nompeonocmu. B smom cayuae
CMOUMOCIbL ~ MOHMANCA — CUCHEMbL  cOOpa U NOAUBA
OKYNUMcst 00CMamouHo Obicmpo.

O0beMm pesepByapa BHIOMpaeTcsi B COOTBETCTBIM C HEOOXOIU-
MBIM KOJMYECTBOM BOAbl. CIMIIKOM OOJBIION 00BhEM HEBBITO-
IIeH, TaK KaK B pe3epByap MPHUIETCs JOMOJHUTEIBHO JIONUBATH
BOJIy M3 TIOJIMBHOW CHCTEMBI, CIIMIIIKOM MAaJIeHbKUI HE CMOXKET
oOecnieunBaTh MOTPEOHOCTD B MOJMBE WM ke TIPOCTO He OyeT
BMeIIaTh B ce0s1 MOCTYNAIOIIYIO J0XKIEBYIO BOIY.

Pacuer o6wema mpoct: Ha 100 M ydacTKa B JIAYHbIM CE30H
NpUAETCs eXeHeAeIbHO TpaTuTh A0 4 KydomeTpoB Bomsl. [Ton-
HOCTBIO cOOpaTh I0K/IEBYIO BO/LY HE YAACTCS — [MOTEPHU BCE PABHO
OyayT.

OnTuMabHBI 00BEM pe3epByapa JIjIsl BOIBI COCTABJISIET MTPHU-
ONMU3UTENHHO 5 % OT KOMUYeCTBa JOXKIEBOW BOIBI, COOMpaeMOi
B TeueHue rojga. Ecnmu ke pacxon BoIpl TUIAaHUPYETCsT OONBIIIM
WIM MEHBIIUM, TO OepyT 0ObeM pe3epByapa, PaBHBIA COOTBET-
cTBEHHO 7 % wim 3 %.

DKOHOMHUYECKHUE TMOKAa3aTesd MPUMEHEHUsI 10K IEBOM BOJIbI
B XO3SICTBEHHBIX HYXJAaX YBEJIMYMBAIOTCS 32 CYET HEKOTOPBIX
XUTPOCTEM:

* TIOBBIIIIEHHE TUIOMIAN cOOpa BOIBI C IIOMOIIIBI0 000PYIOBa-
HUSL IOTIOJTHUTEJTbHBIX IJIOIIAAEH KPbIIIN BOIOCTOKAMU;



* TOIKJIIOYEHUE XO3AWCTBEHHBIX Y3JI0B, HANPUMeEp TyaseTa
WJIM IyIIEBOM, TOJIBKO K pe3epByapy € A0XKIEBOU BOJOU.

CoOpaTb Takylo CUCTEMY BIIOJIHE MOHO U CaMOCTOSITENIBHO,
YUUTBIBasi BCE HYKbI U IOTPEOHOCTH B Pacxofie BOMbI.



VHCTPYMEHTDI JJIsl PyIHOT'0
OypeHHsl CKBasKHHBI

W3roropneHre CKBaKUH ISl MOJTyYE€HUs BOAbI IO TAKOH TeX-
HOJIOTMM HE TaK JAaBHO HCIIOJb30BAJIOCh KaK MPOMBIIUIEHHBIN
MmeTozl. B HacTosiiiee BpeMs B TPOMBILIUIEHHOCTH OH TOXe MpU-
MEHsIeTCsl, HO TOJBKO B TeX CIy4Yasix, KOrJa HeT BO3MOKHOCTH
JOCTaBUTH OypOBYIO TEXHUKY. YIapHO-BpamiaTeiabHoe OypeHue
UCTIOJb3YET TOJIBKO MYCKYJIbHYIO CHITY YeJIOBeKa, 3a CUeT MpuMe-
HEHUS TaKOH TEXHOJIOTMH COOPYXKAIOT KOHCTPYKIMU JUaMeTPOM
10 250 MM 1 rryOuHoi 10 70 M, OJHAKO B HEKOTOPBIX CIyYasix
DTyOMHA CKBAKUHBI MOKET COCTaBJISITh ¥ 10 100 M.

CKBaXMHY yJapHO-BpallaTeJIbHbIM METOAOM U3rOTaBJIMBAIOT
IIyTeM BpallleHHs pa3IMuHbIX OypOB, B CIIy4ae TBEPIbIX WU Chl-
My4e-TJIaByYHX MOPOJ MPUMEHSIOT ClelasIbHbIe 10JI0Ta U CTa-
KaHbl. Bce ynomsiHyThle MHCTPYMEHTBI KPEIsATCS K Cleluaib-
HbIM OypOBBIM INTAHIaM — CTep:kHsAM. VX BpalialT Bpy4yHYIO
WJIY TIOJIHUMAIOT U COPAChIBAIOT B CKBAXKUHY.

Y100l POWTH TIACTUYHBIE MOPOMBI, MPEACTABIISIONIIE CO-
6011 cMech ITTMHBI C TIECKOM WJIH K€ YHCTYIO TJIMHY, OOBIYHO HC-
HOJIB3YIOT CHElUaIbHbIE JIOKKOBBIE OYpbl, WK JOKKHU. JIokKa —
HeOOJIBIION MOMYLIMIMHAP, CAENAHHBII U3 JIMCTOBOM CTay, pe-
Kylast KpOMKa HaxoAuTcs y Hero ciieBa. [lopoza B mosnoctu fas-
HOM KOHCTPYKLIMHM YIEpKUBAeTCs 3a CYET CKATUS M MPUIUIA-
HUS$1, TOSTOMY ITPOJOJIbHAS 111€1b, HAXOAAIIAsACT MEXAY KPOMKa-



MU, IJIs CHIITyYuX MOPO AeaeTcs donee y3kou. Jloxka 3abupa-
eT B ceOsl Mooy MeX Iy BepXHE! U HIKHEH KPOMKaMHU.

Takoii Oyp BIOJIHE MOKHO ClIeJIaTh M CAMOCTOSITEIbHO, HaIlpU-
Mep U3 TpyObl Hy;KHOTo Auamerpa. Ee MokHO MCronb30BaTh Ja-
Ke 0e3 CHelrabHON TepMUYECKO 0OpabOTKHU PEXYIIUX KpPO-
Mok. [Topona, koTopyio Oyp BbIpe3aeT, MOIHIUMAETCS Ha TIOBEepX-
HOCTb BMECTE C CAMUM MHCTPYMEHTOM. 3a OJHO MOTpYXEeHUE B
CKBQKMHY MOXHO YITyOuThcs mpuonusuTeabHo Ha 30—40 cm.

CymiecTByeT MHasi KOHCTPYKIIUsL: Oyp BBIIOJNHSIOT B (hopme
OOBIKHOBEHHOTO OypaBa — CTAJILHOTO AMCKA C Y3KMM CEKTOPOM
Y OTOTHYTHIMU KpoMKaMu. OJTHAKO, STUM UHCTPYMEHTOM OUYE€Hb
HeyJoOHO paGoTaTh B IUIACTUYHBIX HEOOBATMBAIOIIUXCS MOPO-
nax. Takoii Oyp OYeHb JIETKO YXOIUT B CTOPOHY, YAaCTO BHI3bIBAET
CJIMIIIKOM CUJIBHOE UCKPHBJIEHUE CKBAKUHBDI.

Jl1s1 paGoTBhI C MJIOTHBIMU [JIMHAMU U CYTJIMHKaMU OepyT 3Me-
€BUKOBBIN Oyp, WM 3MEEBUK, KOTOPbI BHEIITHE OUYeHb MOXO0XK Ha
Oypas 1o nepeBy (puc. 9).



%

Pucynok 9. 3meeBuKoBbIi Oyp

HuxHasa pexynas KpoMKa 3TOr0 MHCTPyMEHTa o (popme
HAIIOMUHAET JIACTOYKMH XBOCT U [IEJIAETCA 3aKaJeHHOM. 3Mee-
BUK pa0OTaeT Kak IITONOp: IPY BpallleHUH OH BBUHUMBAETCS B
I'PYHT, IIPY €T0 NOIBbEME NOPOJA JIEPKUTCSA HA €70 BUHTOBBIX JIO-
nactsx. [Tocne kKaxapIx IByX 000pOTOB 3MEEBUK HYKHO TTOIHU-



Matb. Eciii 310 nenath pexe, Harpy3ka Ha Oyp Oy[eT CIUIIKOM
OOJIBIIION, W3-32 YEro MITAHTH MOTYT ITOPBAThCSI.

Takyl0 KOHCTPYKIIMIO CAaMOCTOSITEJIbHO BBHITIOJIHUTH BechbMa
MpoOJEeMaTUYHO, TIOTOMY BMECTO HEro 4acToO MCIOJB3YIOT OT-
PE3KHM BHHTOBBIX IITHEKOB OT CEJIbCKOXO3SIMCTBEHHON TEXHUKHU.
Bepyt anemeHT 1Heka ¢ 3—4 BUTKamMu, CHU3Y C [IOMOIIIBIO TyTO-
BOU CBapKH 3aKPEILISIOT CTAJIbHOE CBEPJIO, YTOOBI Oy IIIE CTPO-
I0 MO IIEHTPY B 3a00e. CBepXy MPUKPEIUISIOT OTPE30K TPYOHI, ye-
pe3 KOTOPBIN 3MeeBUK Oy/IeT COeIUHATRLCS cO MmTaHraMu. OueHb
yIOOHO UCTIONB30BaTh JIJIs1 OypeHus TUIOTHBIX TJTMH OOBIKHOBEH-
HbIE PHIOOJIOBHBIE OYPHI.



IIpoxkJaaka noJuBHOI0 BOJONPOBOAA

[lepBas 3agaua, KoTopas peliaeTcsl Mpy MOKYMNKE JAaYHOrO
y4yacTKa, — MPOKJIaJIKa MOJIMBHOIO BoAonposonaa. B omimyne ot
HIEHTPAJIbHOTO BOJNOCHAOKEHHMS, T/Ie B MTOre TpeOyeTcs Kade-
CTBEHHAs MUTbEBas BOJA, 3[€Ch MOKHO IMPUMEHSTh HEPKaBEIO-
IIYe VI MeTaJUIOIIACTHKOBBIE TpyOsl. Hanboree senieBsiii Ba-
pHaHT — OT BXOJa BOJOIPOBO/A MPOKJIAIBIBATh IIIJIAHTH, U3TO-
TOBJIEHHbIE U3 PA3TUYHBIX CHHTETUYECKUX MaTepHhasioB.

CoOupaTth Tako¥W BOJOMPOBOJI MOKHO C TIOMOIIIBIO CBAPKH HITH
Ke TyTeM CoeTMHeHus TpyO MeTayuimdeckumu putuHramu. Ec-
JIM HEOOXOIMM BOJOMPOBOJ], KOTOPBIA OyJIEeT HCIOIb30BATHCS
TOJILKO B TEIJIOE BpeMs Tojia, COBCEM He 00sI3aTelbHO KOMaTh
TIO/1 HETO TPAHIIIEI0, JTy4Ilie BCEr0 YCTAHOBHUTH TPYObI HA MeTa-
Jdeckue onopsl. [Tpu cOopke yUuTHIBAIOT, YTO HYKHO Oy/IeT Jie-
JIaTh HEOOJIBIIION HAKJIOH B CTOPOHY BBIITYCKHOTO BEHTHUJIS — TaK
ropaszio MpoIIEe CIUTh BOAY U3 CUCTEMBI IOCTIe OKOHYAHUS J1au-
HOT'O C€30Ha, YTOOBI OHA B XOJIOMHOE BPeMs rofia He 3amep3iia U
HE pa3opBaJia TPyOBI.

Ecnmu no3BosSoT cpeAcTBa U BpeMs, TO MOKHO BCEro pa3me-
CTUTb TMOJIMBHOM BOJIOMPOBO[L O] 3eMJIel, HUXKE YPOBHS IPO-
Mep3aHusi rpyHTa. [l 3TOr0 HY)XHO MCIIONb30BaTh HEOIMH-
KOBAHHBIE METaJUTMYECKUE TPYObl, KOTOpBIE Tepell YKJIaJKOu
B TPaHIIEI0 OKPAIIMBAIOT. DTO MO3BOJUT MPEAOXPAHUTh KOH-
CTPYKLIMIO, OCOOEHHO CBAapHbIE W WHbIE COEJMHEHUs, OT BO3-



JEUCTBUSI KOPPO3UH, UYTO B 3HAUMTEJbHOU CTENEHU YBEIUYU-
BAeT CPOK CIyKOBI BCeW CHMCTeMBl BomompoBoma. Ecmu TpyOst
OLIMHKOBAaHHbIE, TO MX OKPAIIMBAIOT TOJBKO HAa y4YacTKax, IJe
OLIMHKOBAHHOE TOKPBITUE COIILIO, — B PAllOHE CBAPHBIX COEU-
HEeHU#. X pOMHPOBAaHHbBIE Y TUIACTUKOBBIE TPYOBI BOOOIIE MOXHO
HE OKpallliBaTh.

Ecnu Ha u3rotoBiieHure TpyoOpoBoa JIsI MOIMBA BPEMEHH
CPEJICTB HET, UCTIONb3YIOT OOBIKHOBEHHbIE IUTaHru. Kak jeTHuii
BApUAHT, TAKOE pelIeHre MPOOIEeMBbl MPAKTUYECKH UICATBHO —
IUJIAHTA He TIOTPeOyI0T 3HAYMTEIbHBIX (PMHAHCOBBIX 3aTpaT, CO-
Ouparh MX B OJIHY KOHCTPYKIIMIO OYEHbB JIETKO (He MOHAI00MTCS
KaKMX-HUOY/Ib OCOOEHHBIX HABBIKOB WJIM YMEHUI), HE TIPUIETCS
M3rOTaBJIMBaTh CUCTEMY yTeruieHus1 BogonpoBoa. Ilocne 3aBep-
IIEHNs] JAYHOTO Ce30Ha IMIJIAHTY MPOCTO CMATHIBAIOT ¥ YOHUPAIOT
110 BECHBI.

VY Ttakoro crnocoba OpraHuzalvy MOJUBHBIX PadOT ecTb U
HECKOJIbKO HejlocTaTKoB. [Ipex e Bcero, marepual, 3 KOTOporo
V3TOTOBJICHBI MTOJIMBHBIE TUIAHTH, CIMIIKOM MATKHAXA — €r0 MOX-
HO MOBPEIUTH JIONATOU UM MOThIrOM. [Ipy JyIMTEIbHOM HaXOX-
JEHUY Ha COJIHIIE TaKWe IIJIAHI'M UMEIOT CBOMCTBO PACChIXaThCA.
Kpome Toro, Ha MOpoO3€e ILJIaHI'M TPECKAIOTCS, XPaHUTh UX B Ca-
pae He CTOUT, TaK KaK B 3TOM CJIy4ae pa3pblBOB WIHA TPEIIVH
TOYHO M30eXKaTh HE YAACTCS.

He kaxnplii NUIaHT MpeIHa3HaueH Jis1 BBICOKOTO J1aBJICHUS
Boabl. Ecniu B cuctemMe OHO JJOCTAaTOUHO OOJIBINOE, a NMUIAHT Ha
9TO HE PACCUUTaH, TO OH Cpa3y K€ MOXKET IPUNTH B HETOOHOCTb,



MIO3TOMY B JJAHHOM CJTy4ae MPUOOPETAI0T apMUPOBAHHBIE ITIJIaH-
'Y, CIOCOOHBIE BBIZIEPKATh BHICOKOE JTaBJICHHE.

YToObl COeIMHSATL MeXk]Ty COOOH MOAOOHBIE SIEMEHTHI B €11~
HYI0O CHCTEMY, NMPUMEHSIOT IIACTUKOBbIE (DUTHHIM: TPYOKH,
TPOWHMKH, TIEPEXOJHUKU, XOMYTHI U T. 1.



YdeT pacxoa BOAbl

Yuyer pacxona BOJbI IPOU3BOAUTCS C IIOMOLIBIO CHIELIMAIBHBIX
cueTuynkoB. OHHN HeO6XO,III/IMI)I B CJIy4ac, €CJIM Y4aCTOK cHaOXxa-
€TCsl BOJIOW OT IIEHTPAJbHOTO BOAOMPOBOAA WM K€ OT KOJUIEK-
TUBHOW apTE3UAHCKON CKBAKUHBI.

B npyrux ciy4asx oH oco00 He HyXeH, TaK KaK ero yCTaHaB-
JIMBAIOT IJId KOHTPOJIA 3a pacXxoa0M BO/BI, KOTOpHﬁ HCO6XO)II/IM
111 ee oruiatel. Eciin BomocHaOkeHKe MOJIHOCTBIO aBTOHOMHOE,
TaKOU CUYETUYMK OyJeT MOMpPOCTY He HYKEH.

Yuem pacxoda 600wt 0nsi numvsi U nNOAUBA SBASEMCS
cocmaensiiowieli  0epescHoz0  OMHOUleHUst K npupooe.
Heobxooumo  npedomepamumes —— HEKOHMPOAUPYEMYIO

YmeuKy 800bl U MAKUM 00PA3OM YCMPAHUMb nepennamy 3a
Hee U coepeub npupootvle 60eamcmed.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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