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Kupunnn Bnagumunposuy banawos
ABTOMaTU3NPOBaHHbIE CUCTEMbI
nonuea gns vyyao-ypoxas

Jlist mosrydeHust 00IBIIOTO Yposkasi HEOOXOAMMO PETYISIpHO TONIKUBATh caja ¥ oropoA. O Tom,
KakK O6CCHG‘-II/ITI) SaFOpOI[HBIﬁ Y4aCToOK BO)IOfl, JO0CTAaBUTH €€ K KaH(HOﬁ TpAAKE U IIPaBUJIBHO IMOJIH-
BaTh pacTeHus 6e3 0co00ro Tpy/aa, Bbl Y3HAECTE U3 3TON KHUTH.
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BBeaeHue

DTa KHUTa MOCBSIIEHA OAHOMY U3 HauOoJee BAXKHBIX MOMEHTOB 3eMJIeIEIHsI — OJIUBY. bomb-
11ast YaCTh CENbCKOX03AMCTBEHHBIX KYAbTYpP B 3aBUCHMOCTH OT TOTO, B KAKUX YCJIOBHSIX OHH IIPO-
U3pacTaroT, OyaeT TpeboBaTh sl ce0si CBOM COOCTBEHHBIN pexxuM nonusa. K mpumMepy, mioaossie
JIEPEeBbs HYKHO TMOJIUTH MIPUMEPHO 5 pa3 3a OAMH CE30H, a €CIIU KalyCcTy OCTaBUTh 0€3 eKeAHEB-
HOTO OPOIIEHHS, TO paCTEHHE MOMPOCTY MOTHUOHET. CIUIIKOM 00JIbIIOE KOIUYECTBO BIArd MIPUBO-
JUT K IpoIleccaM THUEHUS KOPHEBOW YacTH pacTeHui. icrnonp30BaTh A MOJIMBA XOJIOAHYIO BOAY
HE CJIEIyeT, TaK KaK U3-3a Hee POCT KYJbTYp 3aMEATUTCS, a YPOKANHOCTh 3HAYUTETbHO TOHU3UTCS.

[Ipn monuBe MpPUHMMAIOT BO BHUMAaHHE MHOTHE Ba)KHBIE MOMEHTBI: TeMIIEpaTypy BOIbI,
HACKOJIBKO ITYOOKO OT TOBEPXHOCTH HAXOSATCS IPYHTOBBIE BOABI, OOIIYIO YBIKHEHHOCTH MOYBBI,
a TaKKe CPOKH, MTPaBUIIa U 11e]Ib BEreTallMOHHOTO TOJINBA.

J51st TOro 4TOOBI 00ECTIEUNTh PACTEHHSIM aJICKBATHBIH MOJIUB B JIETHEE BPEMSI HCIIONB3YIOTCS
aBTOMAaTU3MPOBAaHHbBIC MOTUBATBHBIE CUCTEMBI, a TAKXKE PA3TUYHbIC KOHCTPYKLUU U HACAAKHU IS
nonuBa. OCOOEHHO MOJIe3HBI OHU B 3aCYIIUIMBYIO MOTO/Y, KOTJa PacTEHUS LBETYT, 3aBA3BIBAIOT U
HAJIMBAIOT IJIOABI U HYKJIAIOTCS B PETYJISIPHOM YBIaKHEHUU TTOYBBI.

ABTOMaTH3UPOBAHHBIE CUCTEMBI TIOJIMBA C MUKPOIIPOLIECCOPAMHU CTOSIT 10poro. OnHaKo ux
MOYKHO 3aMEHHUThH CaMOJEIIbHBIMH KOHCTPYKITUSIMH, KOTOPbIE TOCTYITHBI BceM. VX MOXKHO cmacTte-
PUTH CBOMMU pyKaMH U MOJICTPOUTH MOJ IMJIAHUPOBKY CBOETO OTOPOJa.

Ecnu y Bac He00MbI1I0H y4acTOK U HAa HEM PACcIoaraloTcs HECKOIBKO IPSAIOK PSIIOM C JOMU-
KOM, TO MO’KHO O0OMTHCH 0€3 aBTOMaTH3UPOBAHHBIX YCTaHOBOK. [loanep kuBarh MOYBy BO BIaX-
HOM COCTOSIHMHM U TTOJIMBATh PACTEHHUS B Ballle OTCYTCTBUE Ha J1aue MOXKHO C TOMOIIIbIO HEKOTOPBIX
xutpocteil. Takke s MOMyYeHUsl XOPOUIero ypoxkasi He00X0uMO 3HaTh KOTNa U KakK MOJIUBATh
pa3MYHbIE OBOIIHBIC U TUIOIOBOH#ATONHBIE KYJIBTYPHBIC PACTEHUSI.
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BoaocHabxeHue 3aropoaHoro yyacTtka

lNpaBuna n HopmaTuBbI ANA
opraHusauum BogocHabXxeHusA

[Ipu opranuzanuu Hapy>KHOTO BOJOCHAOKEHHSI, B TOM YHCIIE TTOJTUBHBIX CUCTEM, PYKOBOJI-
CTBYIOTCSl CHel[MalbHbIM HOpMaTUBHbIM JOKyMeHTOM — CII 40— 102#20#00. B Hem uznoxkeHa
uHbopMaIys 0 IIyOrHe 3aKIaAbIBaHus TpyO, HOpMax MOTPeOIeHHs BOABI M HEIOMYCTUMBIX BIIH-
SIHUSIX TPpyOOTpOBOIOB HA OHochepy.

N3-3a BO3/€HiCTBUS AaHTPOMIOTCHHBIX (PAKTOPOB HA MPUPOAY MOXKET MPOU30MTH HApYyIICHUE
CBSI3€H MEXIy OKpY>KalolIel cpeoit ¥ >KUBOTHBIM MUPOM.

CTpouTenbCTBO M MCMOIB30BAaHUE CUCTEMBI BOJOCHAOKEHHUS M KOHCTPYKIIMH, KOTOPhIE UM
COITYTCTBYIOT, HEOOXOJMMO OCYIIECTBIATh C YUETOM JajbHEHIero pa3BuTusi 00beKTa, a TaKxke
BIIMSIHUSI Ha OKpY>Karolnyto cpeny. [Ipoekt BomonpoBoaa cocraBisercs Ha 6a3e CUCTEMBI: COOPY-
xKeHne — 00BeKT — BoAHas cpena. Ecnu mpu pa3paboTke MPOEKTa HE YUYUTHIBATh YKa3aHHYIO
CUCTEMY, TO BOAHBIE PECYPCHI HAUHYT OBICTPO UCTOIAThCs. UTOOBI MPaBUIIBHO UCIIONB30BaTh IPU-
POIHBIE PECYPCHI, MPOBOAST IKCIIEPTHU3Y MO YCTAHOBIECHUIO THAPOIOTUYECKON U TUAPOTE0IoTnye-
CKO 00CTaHOBKH B KOHKPETHOM MECTHOCTH. DTO TpeOyeTcsl MPOBOAUTH [T HEOMYIICHUS 3arpsi3-
HEHUS KICTOYHUKOB BOJIBI B XOZI€ SKCIUTyaTalluu 00BbEKTa.

Tpaccuposka nanpsimyto 3agucum om oo6vekma, Kyoa 6yoem 00Cmasisimvcs
8004, cyujecmsyloujeco peiveha mecma, ecmecmeeHHbIX Ul UCKYCCMBEHHBIX
npensamcmeutl 05 NPOoKIAOKU 8000onposoda. K nocneonum omuocsm pexu,
Kanaswl, 6anKu, 00pocu.

OnmauM 13 camMbIX 3(QQEKTHBHBIX MPUEMOB, CBSI3aHHBIX C 3alIUTOW OKpYKAIOIIEH CpEbI
OT 3arpsi3HEHUsI, SBISIETCS 00pa30BaHUE 30H CAHUTAPHOUW OXpaHbl. B 3aBHCHMOCTH OT BaKHOCTH
MCTOYHUKA BOABI IPOCKTHPYEMasi CAHUTapHAs 30Ha OyJIeT IpeIyCMaTpUBaTh CTPOTUH CAaHUTAPHBIH
WJIH OTPaHUYCHHBINA PEKHM.

CocTaBneHHBII MPOEKT BOJOIPOBOJA BMECTE C MPOCKTOM IO CO3/IaHUI0 CAHUTAPHBIX 30H
CHavajia yTBepKIAeTCs B TOCYIAPCTBEHHON CAaHUTApHOW WHCIICKIINH, a 3aTeM B MECTHBIX 3aKOHO-
JIaTEBHBIX U KOHTPOJIUPYIOIINX OPraHaX: KOMUTETE 110 apXUTEKType K KOMUTETE 110 OXPaHe MPH-
POIHBIX PECYpPCOB.

30HBI CAHUTAPHON OXPaHBI MPOCKTUPYIOTCS, MPEIKAE BCETO, ST HCTOYHUKOB BOJIOCHAOMKE-
HUS1, U3 KOTOPBIX TIPOM3BOAMUTCS 3a00p BOIBI TSI HYK]] HACEIICHHSI, a TAK)KE JJIS1 BOJIOEMOB, TIOTIOJI-
HSFOIIMX 3aITachl MOJ3EMHBIX BOJI.

[Ipu cTporoM caHUTapHOM pEKUME BOJOEMa B MecTe 3a00pa BOIBI, a TAaKXKe Ha yYacTKe
PacCIIONIOKEHNsT OCHOBHBIX BOJOMPOBOIHBIX COOPY)KEHHH (K HUM OTHOCSITCS BOI03a00p, OYHCT-
Hasl ¥ HACOCHAs CTaHIIMHU, Pe3ePByaphl) KATETOPHUECKHU 3alPEIICHO MCIIOIb30BAaHHE XUMHUKATOB,
MUHEPAITBHBIX W OPTraHUIECKUX YIOOPEHUH, BBIITAC CKOTA, JIOBIISI PHIOBI, CTUPKA O€JIbsI, @ TAKKE
J00BIE BUBI TOCTPOCK.

CortacHO ATOMY K€ HOPMAaTHBHOMY TIOKYMEHTY Tepe]l MPOKIIAJAKOH TPyOOoIpoBoIa Mpom3-
BOJISIT €T0 TPACCHPOBKY, T.€. Ha TONOrpa)uiuecKoil KapTe MECTHOCTH HAHOCAT MECTO PaCIIOJIOKE-
HUS, TTyOWHY 3ajeranus Tpyo.

BononpoBonHasi ceTh BKIOYAET B ce0si MarkuCTpaJIbHbIe W PacIpeesuTeNIbHbIC JTHHUU.
MaructpanbHble TPYObl HCIONB3YIOT U JJOCTaBKH BCEH MacChl BOIBI K HanOoee ymaajJeHHBIM
MOTPEOUTENSIM, paclpeeIUTeNIbHbIC HYKHBI IS HETIOCPEICTBCHHOW MOJa4Yd BOIBI K JAaYHBIM
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yuactkaM. Korna npousBoautces TpaccupoBaHue BOAOIPOBOIHOM CETH, IPUHUMAIOT BO BHUMAHUE
P aCIIEKTOB.

1. LleHTpanbpHble MAarucTpajJbHbIE JIMHUN HAMIPABIIAIOT IO CAMOMY KOPOTKOMY PACCTOSTHUIO K
CaMbIM KPYTHBIM MTOTPEOUTENSIM HITH JKe K BOJIOHAIIOPHOH OarrHe.

2. YtoObl BOAOIIPOBO/ HAAECKHO (PYHKIIMOHUPOBAJ, IPOKIAAbIBAIOT HE MEHEE BYX Maru-
CTpPaJbHBIX JIMHUH, CBA3aHHBIX MEXIy cO00H. ITO HEOOXOMUMO Ha Ciy4ail BhIXOIA M3 CTPOs
KaKoro-TM00 M3 Y4acTKOB, YTOOBI MOTPEOUTENN HE OCTaIHCh Oe3 BOABI HAa BPEMsS PEMOHTHBIX
pabor.

3. BomonpoBoHbIE THHUY MTPOKIIAIBIBAIOT PABHOMEPHO 10 BCEMY OOBEKTY BOIOCHAOKEHHS.

4. YT0oOBI MOTYYUTh HEOOXOAMMOE JaBIICHHE B PACIIPEICIIUTEILHON CETH, MarucTpaibHbIE
JMHHUM [TPOKJIAJBIBAIOT [0 BOBMOXKHOCTH HAa HanOoJjiee BHICOKMX y4acTKaX MECTHOCTH.

5. ABTOMOOWIIbHBIC WJIM JKEJIE3HBIE JOPOTH MarkuCTpalibHbIe TPYOOIPOBOIBI MEPECEKAIOT
CTPOTO MO/ MPSIMBIM YTJIOM.

6. BononpoBoz 110 BceM HOpMaTUBaM MIPOKJIAAbIBAETCS 10 000YMHAM JOPOT U MapalIebHO
JIMHUSM 3aCTPOWKH BHE ac(ajbTOBBIX WM OCTOHHBIX MOKPHITHNA. BIIOIHE TOMYCTHMO MPOKIIAIbI-
BaTh BOAOIPOBOJIHBIE CETU NApaJuIEIbHO JPYTUM KOMMYHHUKALUSIM.

7. Ilpu TpaccupoBKe yUUTHIBAIOT €CTECTBEHHBIE IPErpaibl, KOTOpbIE OyIyT MPENSITCTBOBATh
yKJIaJIKe TPYO.

8. BononpoBoaHble ceTu 1e7at0TCsl KOJIbLEBBIMU, TYITUKOBBIE IMHUU COOPYXAIOT B XO35H-
CTBEHHO-ITUTHEBBIX BOJONPOBOAAX, €CIIU AMAMETp TpyOrl He nmpebliaeT 100 M.
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NMouck Boabl Ha y4yacTke

BrionHe fomycTuMO 3aMEHHTh LEHTPAIU30BAHHOE BOJOCHAOKEHHE Ha IpHycaneOHOM
y4acTKe aBTOHOMHBIM. DTOT BOIPOC MOXKHO PEIINUTh, CO3aB 3apybl B ONMKaNIIEM pydbe WIN
e NPOOypUB CKBaXXHMHY 10 BOAOHOCHOTO ¢10s1. B 11000M citydae HyHO OyAeT IPOBECTH Ie0JI0-
THYCCKYIO OKCIICPTU3Y HA AAYHOM Y4YAaCTKC U BBIACHUTDH FJIy6I/IHy 3aJI€raHuss BOOOHOCHOI'O CJIOA,
MHa4Ye MOTpaYeHHbIC (PMHAHCHI U TPYl OKAXKYTCS HAITPACHBIMHU.

O cTpoeHuH MouBbl HY’KHO UMETH OIPEIEICHHYI0 HH(OPMAIUIO:

¢ TTIMHBI UJIU IIECKU JOJIKHBI HAXOAUTHCA Cpasy KE IOA IIIOAOPOAHBIM CJIIOCM ITOYBBI;

* Ha Kakoi m1yOMHe MPOUCXOIUT CMEHA NEPBOTO CJI0S1 BTOPBIM;

* 00s13aTENBHO BBICHSAIOT TOJIIIMHY BTOPOTO CJOS, @ TAKXKE ONPEEIISIOT, U3 KAaKUX TPYHTOB
WJIN 0CAJKOB OH COCTOUT;

* TOYHO YCTaHABJIMBAIOT MIyOMHY 3ajeraHusi TPYHTOBBIX BOJ, IIPU 3TOM HYKHO YUYHMTHIBATh
BpEMsI rojia U MOTroJJHbIE YCIOBUS, OOMIILHOCTH BOAOHOCHOTO CJIOSI.

Oty nHOOPMAITUIO MOXKHO YCTAHOBUTH M CAMOCTOSITEIIBHO 3a CYET OypeHHS CKBOKUHBI Ha
CaMOM Y4YacCTKe, a TAKKE OIPOCUB COCEAEH IO y4acTKy.

Cy1ecTByeT HECKOJIBKO ITIaBHBIX Pa3HOBUIHOCTEN I'PYHTOBBIX BOJ:

* BEPXOBOJKA UJIM HEMOCPEACTBEHHO IPYHTOBAs BOJA;

¢ MCXKILIACTOBLIC HCHAIIOPHBIC U HAIIOPHBIC 3aJICTAHU A,

* CaMOM3JIMBAIOLINECS WK apTe3UaHCKKe BOAbI (puc. 1).
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Pucynoxk 1. Knaccuduxkanus rpyHTOBBIX BOJ

BepxoBonka siBisieTCsi BEpXHUM TOPU30HTOM IOJI3€MHBIX BoA. Ee ypoBeHb B OOJBIIMH-
CTBE CITy4acB HAXOIUTCS OKOJIO MIOBEPXHOCTH 3eMJIM. IMEHHO Takue BOJBI IAYHUKH YaIle BCETO
UCTIOJIB3YIOT IS TIOJTHBA.

N3-3a coumikom OJIM3KOro 3ajeraHus 3TUX BOJ Y HUX €CTh L€JIbIi psiJl HEJOCTATKOB:

¢ B 3aBUCUMOCTH OT BPCMCHH TI'Oda FJIy6I/IHa 3aJIeTaHusI MOXKET B 3HAYUTEIBLHOU CTEIIEHU
BapbUPOBATHECS — OT HETOCPEACTBEHHOTO BBIXOAA HAa TOBEPXHOCTH JI0 YXO/Aa Ha DIIyOWHY O
HECKOJIbKMX METPOB. B 3acynunBeIii mepro, Koraa Boja 0oJbIle BCero HeoOXomauma Juist OJInBa
CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP, BEPXOBOJKA MOXKET UCUE3HYTh ITOJIHOCTBIO;

¢ TaKMEC BOABI NOABCPTAOTCA CUJIBHBIM 3aIpsASHCHUAM B PE3YJILTATC BhINMAACHUA KHUCIOTHBIX
I[O)K[[Gfl, HCIIOJIB30BaHUA Pa3HOro poga AA0OXMMHKATOB WM K€ MUHCPAJIBHBIX U OPraHUYCCKHUX
ynoopenuid. [Ipu noctukeHnn onpeneaeHHOro YpoBHs 3arpsi3HEHHOCTH TaKylo BOJy KaTeropuye-
CKH 3aIpeIeHo UCTIOIb30BaTh IS TIOJINBA.

Me:xmacToBeIe BOJAbI HAXOAATCSA 3HAYUTCIBHO FJIY6)KG MO0 CPpaBHCHHUIO C BerOBOI[KOI\/JI, OHU
MEPCKPLITHI CJIOEM TIMHBI OoJIpIlIed MM MEHBIIEN TOJIIIIUHBI. Bnaroz[apﬂ 9TOMY OHH HC UMCIOT
TaKHUX CCPBC3HBIX HEAOCTATKOB, KOTOPLIC ObLIN PACCMOTPCHEBI Y NPCALIAYUICTO BHUAA IMMOYBCHHBIX
BOJI. XMMHYECKHNA COCTAB MEXKIUIACTOBBIX BOJ B TEUCHHE BCETrO rojfla OCTACTCS OTHOCHUTEIBHO
ITIOCTOAHHBIM, KaK 1 FJIy6I/IHa HUX 3aJiera"nusl.

Me:xnnacToBble BOJIbI MOTYT ObITh O€3HANOPHBIMU, T.€. MOce OypeHHs CKBaXMHBI BOJA
OCTaHETCsI B TIpeleNax CBOEr0 BOJOHOCHOTO CIIOS, HE TOIHUMASCh MpH 3TOM BbIme. OmHako
6I)IBaCT, YTO 3THU BOABI IOHUMAKOTCA HA JOCTATOYHO 6OJ'II>HIYIO BBICOTY U I1IO0 CKBAXKMHE MOT'YT BBIXO-
JIUTHh Ha TTIOBEPXHOCTh. Takoit 3(hekT mporncxomuT, Koraa 001acTh MATAHUS BOJ HAXOIUTCS BBIIIIS
YPOBHSI 3eMJIH, r7ie Obliia MpoOypeHa CKBaKMHA.

I 1aenvim HedoCmamrkom OaGHHO20 Memooa ABNAEMCA 803MONHCHOE DIU3KOe
K NoGepxHocmu 3ane2anue 6epxoeooku. Jlyuuwie 6ce2o npogooums makue
ucciedosanus 6 Hauboiee 3acyuliugble mMecaybl 200a — Uob U as2ycm, Kko20d
8EPX0BOOKA YXOOUM HA 3HAYUMENbHYIO 2TIVOUHY U Jice B08Ce NPOnaoden.

MeXIu1acToBbIe BOABI OBIBAIOT CAMOUBIMBAIOIIUMHUCS, KOTZIa OHH CAMU BBIXOJSAT Ha IOBEPX-
HOCTb, 00pa3yst kitoun. Korja ske OHU HaxoasaTcst Ha OOJIBINIOH IJI0MIaId M HIMEIOT XOPOLIHA Hatlop,
UX HA3bIBAIOT apTE3UAHCKIMHU.

[Toucku MOYBEHHBIX BOJI MOTYT OBITh KaK MH)KEHEPHBIMH, TaK M HETPaJAUIIMOHHBIMU. B nep-
BOM cliyyae OypsAT CKBXHHY WJIHM € MPOBOAAT reous3nyeckue M3bICKaHus. Bropeie mMeToqs!
TaKke OJM3KHU K reo(pU3NIEeCKUM, HO B 3TOM CJIydae He MPOBOJAT HUKAKUX U3bIckaHuil. Hanbomnee
pacnpocTpaHeHHBIM METOIOM TaKOTO IIOMCKA BOABI SBISIETCS CETYIOLIHI: OepyT 1Ba OOBIKHOBEH-
HBIX CBApOYHBIX 2JIEKTPOJIa, CTUOAIOT UX B BUJE OYKBBI «I» U geprkat B pykax. [Ipu nepemerieHuu
T10 YY9aCTKy OIPEACIISIIOT MECTO, TI€ OHH MEPEKPECTATCS,— IMEHHO B 3TOM MECTE IOYBEHHBIE BOJIBI
Haunbosnee OJIM3KO MOAXOAAT K TOBEPXHOCTH.

Ecnu Boma pa3bIicKuBaeTCs UCKIIOYUTENBHO [T HY XK1 IOJIMBA, TO B KAYECTBE €€ UCTOUHHKA
MOYKHO HCIIOJIb30BaTh OOBIKHOBEHHBIN KOJIOJICLl, BHIPBITHIN B CAaMOM HM)KHEM MecTe MpHycaaeo-
HOro yyactka. [Ipu 3TOM NayHHK JOJKEH yYUTHIBaTh, YTO B TAaKOM KOJIOIE OyIeT HaXOIUTHCS
JIMIIB OJIHA BEPXOBOJIKA CO BCEMH €€ HeJJOCTaTKaMM, KOTOpbIe ObLIIM PACCMOTPEHBI paHee.

Ecnu e Boma Oyzer npeqHa3HavueHa emle U Ui MUTHEBBIX HYX/I, TO HEOOX0MMO 100paThCs
710 TIOYBEHHBIX BOJ IIIyOOKOTO 3ajeraHus. Jjst 3Toro mpoxoasiT caMblif OIM3KHIA K MTOBEPXHOCTH
CJION ITTMHUCTOTO IPpyHTA. J{enaroT 3T0 caMbIMU Pa3HBIMHU METOJIAMU:

* HKCKaBaTOPOM, B Cllyyae eCiIM NIyOuHa 3ajieraHusi MOYBEHHBIX BOJ HE MPEBBIIIACT TPeX-
YeThIpEX METPOB;

* BPYYHYIO C ITIOMOIIBIO JIONAThl, KUPKH WM JIOMa;
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* myTeM OypeHHs CKBaKHHBI.

Ecnmm nmauyHuK pemmi peITh KOJOAEH CaMOCTOSITENBHO, TO €My HpPUICTCS Y4YeCTh OJUH
MOMEHT: HEOXXHIAHHO OH MOXET BCKPBITh YPOBEHb HAMTOPHBIX MEXKILTACTOBBIX BOJ — & 9TO OYECHb
OTIacHO 151 KM3HU. [103TOMY HY)KHO MPEIyCMOTPETh OBICTPYIO IBAKYyaIHIO M3 KOJIOIIIA.

Ha npakTtuke 1715 TOMMBHBIX HY KT Yallle BCETO UCIOIB3YIOT KOOI, HAKAITMBAIOIIUE Bep-
x0BOAKY. COOpyAHTh TaKyl0 KOHCTPYKLHUIO HECIOXKHO, a 3(p(PEKTUBHOCTD OT €€ MCIOIIb30BaHHS
OyZeT J0CTaTOYHO BHICOKOH.
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TUnbl U KOHCTPYKLUM KONoaueB

B nocnemnue roapl akTUBHOE Pa3BUTHE MHIMBHIYaJbHOTO U KOJUIEKTUBHOTO CaJJOBOJICTBA
¥ YBEJIMUYEHHE KOJMYECTBA YaCTHBIX JKHIIBIX JOMOB BHOBB C/EJANIM aKTyaJIbHOU MPOOIeMy BOIO-
cHaO)KeHMsI, TaK KaK EHTPAIM30BaHHBIE BOIOIIPOBO/IBI €CTh JAJICKO HE Be3/e. 3a4acTyi0 UMEHHO
COOpYKEHHE KOJIOAMA SIBISICTCSI HanOosiee ObICTPBIM, IPOCTHIM U JCTIEBBIM PEIICHHEM TaKOH PO-
OJIEMBL.

Ecnn BO3MOXXHOCTH WMHIMBHIYaJbHOTO CTPOUTEIHCTBA BO MHOTOM OTPAaHHUYEHBI OTCYT-
CTBHEM TEXHHUKH, MaTEPHAIIOB U WHCTPYMEHTA, TO M3TOTOBJICHUE KOJOALA MTPOU3BOIAT CTAPhIMU
METOJIaMH.

[lepen Tem Kak Ha4YaTh CTPOUTEIBHBIE PAOOTHI, TPOBOIST MPOCTHIE U3BICKAHHS, O KOTOPBIX
pacckasbIBaIOCh BhImie. Ecim moGim30cTi MMEIOTCS IEHCTBYIOIINE KOJIOALIBI HITH OTKPBITHIE BOZO-
€MBI, TO YCTAHOBHUTD TIIyOWHY 3ajleTaHMsI BOJIBI €IIIe JIeTde.

[To cymiecTByIOIMMM CaHUTAPHBIM HOPMaM KOJIOEI] pa3MeIaloT He Onrke, ueM Ha 20-25 m
OT UCTOYHHMKOB Pa3HOTO pojia 3arps3HeHUI: 0aHb, HABO3HBIX U KOMITOCTHBIX Ky, KJIQAOUIII, CKOT-
HBIX TBOPOB. KOHCTPYKIIHIO yCTaHABIMBAIOT HA POBHO MMOBEPXHOCTH, TAaK KAK €CIIH €€ pa3MECTHTh
Ha YKJIOHE, OHa OyneT 3abuparhb B c€0sl U MOBEPXHOCTHBIE TPYHTOBBIE BOJIBI.

Ecnu mecTo BIOpaHo, TO HEOOXOAUMO MOTyYUTh Pa3pEIICHHE HA €T0 CTPOUTENBLCTBO y CaHHU-
TAPHOU AMHIEMHOJIOTUIECKON CTAaHIIMU. 3aTeM MPOU3BOIAT BHIOOP KOHCTPYKIIMH KOJIOALA: IaXT-
HBIM unu TpyOuareit. LllaxTHeIil komonen Becerna 6ombiie mo pasmepy — 0,8—1,2 M, moaToMy ero
BITOJTHE MOKHO BBIPBITH C TOMOIIBIO JONAThl ¥ IoMa. OTHAKO PUTOK BOJIBI B KOJIOJIETI TOYTH HUKO-
IJa HE 3aBHCUT OT IMOMEPEYHOTO CeYeHUs Kojoaua. [loaToMy BIONHE IOIMYCTHMO BMECTO TAaKOH
MAaCCHUBHOW KOHCTPYKIIMM M3TOTOBUTH IaxTy nauamMeTpom a0 300 MM. DTO MO3BOJIMT COKPATUTH
KOJIMYECTBO U3BJICYCHHOTO TPYHTA, a TAKXKE CHU3UT Tpyno3arparbl. CTEHKH CKBaYKHHBI B TOM CITy-
Yae 3aKpeIUISIFOTCS ¢ TIOMOIIIBI0 00CaTHON TPYObI, M B UTOTE MOJyYaeTcs TpyodaTsiii kojoxael. B
HETO HeJb3sl Oy/IeT CITyCTUTHCS ISl IPOYMCTKU MTPH ITOMOIIH JIONATHI, TPUIETCS MIPUBIIEKATh IS
9TOH LIEJH CHEeIMaIbHBIE HHCTPYMEHTHI.

Ecmu paGora BeIOTHEHA ¢ COONIOEHUEM BCEX TEXHOJIOTHYECKHX OCOOCHHOCTEH, TO 00e
KOHCTPYKIIMH ITPOCITYKAT JOCTATOYHO A0JTO. [ [py M3roTOBIIEHUH KaK IIAXTHOTO, TAK M TPyOYaToro
KOJIO/Ia MoTpeOyeTcs MPOBEICHNUE CIIEIIHATBHBIX TTOATOTOBUTEIBHBIX pa0OT, COOPYKEHUE MOIb-
€MHBIX MEXaHH3MOB M HHCTPYMEHTOB.

OxoHYaTeNnpHOE pelIeHIe TPUHIMAET CaM BIIaJIelIel] y4acTKa, PEIIMBIINN CIENIaTh KOOI,
YeMm rryOrke 3aeraet Boza, TeM OOJIbIle JOBOJOB B TOJIB3Y OypeHUs IMIAaXThl, HO 3TO JOIYyCTHMO
JIeNaTh JIMIIb B CIIy4Yae, €CIIH M0YBa HE CONIEPKUT B ceOe OOIBIIOT0 KOMMYECTBa KAMEHHBIX BKITIO-
4YeHUH. BypHUTh CKBaXXHHY CaMOJEIbHBIM HHCTPYMEHTOM 4Yepe3 KaMHH, HaXOoZsmuecs Ha 00Jb-
0¥ TITyOuHe, — 3aHATHE OYEHb TPYJOEMKOE M 3a4acTylo OecIioie3HOE, TIOITOMY B JAHHOM CITy-
Yyae pa3yMHee M3TOTOBHUTH IAXTHBIN Konoen. Cpa3y MpoayMBbIBAIOT, KaK BoJa U3 KOJOALA OyaeT
MIOCTYTIaTh Ha IOBEPXHOCTh 3eMJIH. ECITM KOJIOJe1 MaXTHBIH, TO MOXHO MCIIOJIb30BaTh HE TOJIBKO
HAcoC, HO ¥ OOBIKHOBEHHOE BE/IPO C BEPEBKOIA; B TPyOUaTOM KOJIOJIIE TaKasi BO3MOXKHOCTH ITOJTHO-
CTBIO MCKITIOUEHA — MPHUIETCS MPUMEHSTh HCKITIOYNTENILHO HACOC.

Ycmpolicmeo waxmHoz20 Konodua

[[TaxTHBIE KOJOMIBI OBIBAIOT TPEX OCHOBHBIX THUIIOB: HECOBEPIICHHBIA, WM HETOIHBIH;
COBEpILEHHBIH, WX TIOJHBINA; COBEPIICHHBIH ¢ 3ymndom. TeM He MeHee, 001ee X yCTPOHCTBO
IPUMEPHO OJIMHAKOBOE (puc. 2).
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Pucynok 2. YcTpoiicTBO IMIAXTHOTO KOJIOAIA C IEPEBIHHBIM CPYyOOM, 000pyAOBaHHOTO BHO-
PaAIMOHHBIM HacocoM: | — utaHT; 2 — BUOpPAIIMOHHBIN HACOC; 3 — Mecok; 4 — meOeHKa; 5 — KopoOKa;
6 — cpyO nepeBsiHHBIN; 7 — TIMHSHBIA 3aMOK; 8§ — OTMOCTKA; 9 — Oynka; 10 — BEeHTHISAIIMOHHBIN
crosk; 11 — BBoJ anekrpocety; 12 — 3acTekineHHoe OkHO; 13 — u3nuB ¢ kpaHoM; 14 — kpeiiika; 15
— 3aMOpPHBIA BEHTWIIb; 16 — moa3eMHsbIi TpyOorpoBos; 17 — npeHaxkHoe (CIMBHOE) OTBEPCTUE

KoHcTpyKIIMsi HECOBEPILIEHHOTO KOJIOALA OTINYAETCS OT OCTAJIbHBIX TEM, YTO B HEW Kpen-
JIEHHE IIAXThl HE JOXOIUT JI0 MOACTUIAIOLIETO I1acTa IPyHTa, KOTOPBIM HAXOAUTCSA 3HAYUTEIBHO
HHKE 11O CPAaBHEHUIO C BOJOHOCHBIM cJliIoeM. Boza B 3TOM cityyae NOCTYyNaeT B KOHCTPYKLHIO yepe3
THO 1 O0KOBbIe CTeHKH. CoBepIIeHHas: KOHCTPYKIIHS IPOXOJUT Yepe3 BOAOHOCHBIN U OMUpaeTCs
Ha MOJICTUJIAIOIINH cJoii. Boza 371ech MOCTymaeT B KOJIOIEI] TOJIBKO Yepe3 CTeHKH Kooama. 3yMiid
— 3TO CHEUHAIBHBIN pe3epBYyap, KOTOPBIA AENAETCA B MOACTHIAKOLIEM CIO€. Takass KOHCTPYKIMS

12
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npeaHa3HaueHa JUIs JBYX IICJICH: YBEIMUCHUS 3armaca BOAbl U (OPMHUPOBAHUS OCAJKa, TaK Kak
TPYHTOBBIEC BOJBI JAJIEKO HE BCET/Ia OBIBAIOT YMCTHIMU (pHC. 3).

Boxosvle ¢unompul 6 smom ciyuae ModCHO He YCMAHABIUBAMb, MAK KAK
yepes cmenKu Oyoem nocmynams He CIUUKOM MHO20 800bl, K MOMY dHce COenamy
Ux o4eHb mpyoHo.

Korna pa3pabaTpiBatoT KOHCTPYKITUIO BOIOTIPUEMHOM YaCTH, YYUTHIBAIOT CYyTOUHYIO TOTPEO-
HOCTh B BOJIE. B IpOTHBHOM Cily4ae BO/Ja HAuHET 3aCTAaUBAThCS B KOJIOALE, OyAeT MpOTyXarh U
uBectu. Ecnu xonoaieM mpeanonaaraerces mojab30BaThes HE €XKETHEBHO, TO JIyYIlle BCEro BRIOPATh
HECOBEPIIEHHYIO KOHCTPYKIIMIO, YTOOBI BO/Ia MOCTYyIaja B KOJOCI Yepe3 JOHHBIN rpaBUHBIN

GubTp.
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Pucynok 3. YcTpoHCTBO COBEPIIIEHHOTO MIAXTHOTO KOOI C 3yMIipom

Ecnu Ha Bamem yyacTke HaX0qUTCsl O€3HANIOPHBIN BOJIOHOCHBIIH IUIACT IPYHTA, TO €70 HYKHO
Oyznet npoxoauTs Ha He 6osee 70 % oT ero oO1Ieil BEICOTHI, TaK KaK HIKHSS YacTh IPyHTa BOOOIIIE
He OyZieT MOANUTHIBATh KostoAen. Eciiu npuHATh BO BHUMaHHUE CYyTOUYHYIO IIOTPEOHOCTH B BOJIE, TO
BIIOJIHE BEPOSITHO, YTO MIyOMHY 3aJleraHMsl KOJIOJLA PUETCS 1e1aTh €I11€ MEHbUIEH.

[Tonepeynoe ceyeHne MIaXThl KOJOALA BHIOMPAIOT MUHUMAJIBHBIM U1 YMEHBIICHUS KOJIU-
4YeCTBa BBIHYTOIO IPYHTA U CHWXKEHMsI Tpyao3arpar. K ToMmy ke Bblllle TOBOPHIIOCH, YTO CEUEHUE
LIaXThl IOYTH HE BIUSAET HAa IPUTOK BoAbl. Eciu yBennuuth ceyeHue konoaua B 10 pas, To mpUToK
BOJIbI BO3pAcTET BCEro B 2 pasa. VckitoueHue 13 3Toro npasuia COCTABISAET JIMIIb OAUH CIydail:
KOTZ1a KOJIOZEL] MOAIUTBIBAECTCS BOCXOIAIMMH KIIFOYaMU U3 HAIIOPHOT'O BOZOHOCHOTIO CJIOS.

BononpuemMHyto yacTb HECOBEPIIEHHON KOHCTPYKLUHU OOBIYHO M3TOTABIUBAIOT C JIOHHBIM
(GUIBTPOM, KOTOPBIN BKIIOYAET B c€Osl TPH CII0S IIEOHS WIIM TPaBHs C PA3HBIM Pa3MEpPOM 3€peH.
Ha camplif Hu3 ykiaapiBaetTcs nopoaa TommuHoi 10 cM, 06a 0CTambHBIX CII0S JIEIal0T TONIIMHON
B 15 cM. B kaxoM crienyromieM GUIBTPYIOIIEM ClI0€ 3epHa OepyTcs B 6—8 pa3 KpyIHee 10 Cpas-
HEHUIO C IPEABLIYILIUM.
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[Ipu >xu1KOM BOTOHOCHOM cCll0€ (OH Ha3bIBAETCS «IUIBIBYH») C OOJIBIIUM IPUTOKOM BOJIBI B
KOJIOJIELl, IOCTYIAIOT TAaK: COOPYXKAIOT AOLIATOE JHO, B KOTOPOM IIPOCBEPIMBAIOT OTBEPCTUS. YKE
Ha JIHO YKJIaJIbIBAIOT (GUIBTPYIOMUi cioi. OTOJIOBOK HAJ3€MHON YaCTH KOJIOAIA TOJHUMAIOT HaJl
3emuieit mpuMepHo Ha 1 M. Bokpyr Komo/i1ia M3roTaBianBaloT NIMHSIHBINA 3aMOK TITyOrHOM 10 1,5 M 1
mmpuHoi 0,5 M. [ToTom Ha 3aMOK yKJ1aJpIBatOT OTMOCTKY U3 Jese300eToHa. Bee aTu Mmeponpustus
HY’KHBI JJIs 3aILUTHI BOJBI B KOJIOALE OT ITONAJaHusl BHYTPb IIOBEPXHOCTHBIX BOJ.

W3HyTpH m1axTy 3alMIIa0T OT OCHIMAHUS C TOMOIIbIO JPEBECUHBI, KAMHS, KUpIu4a, OETOH-
HBIX WJIN JKeJI€300€TOHHBIX KoJiel. KperneHune n3rorapamBaioT M0 OJHON U3 TPEX TEXHOJIOTUH.

1. Kpennienust BO3BOASTCS CO JIHA MOJIHOCTHIO TOTOBOM MIAXThI KOJIOALA (€CIU CYLIECTBYET
OIMACHOCTh OOPYIIEHHUS, TO B IIIAXTE YCTAHABINBAIOT BPEMEHHbIE MOATIOPKH).

2. KpenuieHus HapaluBaloT CBEPXY.

3. KpenuieHus HapaluBaOT CHU3Y.

MepbiI 6e3onacHocmu npu u32omoeJsieHuuU Kosoouya

Ecnu BBI, Kak Biajgenel JayHOIO y4yacTKa, COOPaUCh PBITh KOJIOJAEL CAMOCTOATEIBHO,
HYKHO I103a00TUTHCSI O COOMIOIEHUN Mep 0€30I1aCHOCTH, KOTOPHIE ITO3BOJIAT COXPAHUTh 3/10POBbE
¥ J)KU3HB.

[IlaxTy orpakaatoT JOCKaMH, yCTaHOBJIEHHBIMH Ha peOpo Tak, YTOObI OHU HAXOJWINUCH MPU-
MEpPHO B MeTpe OT Kpas. [Lmomaaky, Ha KoTopoit BeayTcs paboThl, 0CBOOOKIAIOT IPUMEPHO HA 2—
3 M OT BXO/1a B IAaxTy. DTO JAEIAeTCs IJIsl TOTO, YTOOBI B HEE HE CKATHIIOCh YTO-HUOYIb TSKEIOE.
[IpoBepsitoT KaHaT 1715 HOAbEMA BEpa C TPYHTOM Ha pa3pbiB, IPUUEM K BEJIPY €r0 NPUBSA3BIBAIOT
OUYEHb KPETIKO — IS 3TOTO UCTIONB3YIOT MOpCKo# y3en. [1pu rimyoune 6omee 6 M 6abI0 3aKpEIIsSIoT
ele oHUM KaHatoM. He criemyer mpoBoauTE pabOTHI C BEAPOM, KOTOPOE CHUMAETCS C KaHaTa.

Ecnu npumensitorcs MexaHMYECKHE MOJBEMHHUKH C AJIEKTPUYECKUM NPUBOJIOM, TO B HHUX
JIOMTyCTUMO YCTAaHABJIHMBATh TOJIBKO YEPBAYHBIE PEAYKTOPHI ¢ (DYHKIHEH CaMOTOPMOXKeHHS (TIe
BpaIeHUE MTPOU3BOTUTCS TOJIBKO OT YepBsKa K Kosecy). HecMoTps Ha Hanmnume Takoi GpyHKIHH,
Ha PEAYKTOp YCTaHABIUBAIOT €I€ OUH TOPMO3.

Kaxaplit neHs Tpu pasza Npous3BOIAT OCMOTpP BCEX NMPUCHOCOOIEHUI U MHCTPYMEHTOB Ha
IpEeIMET BBISIBICHUS HeucnpaBHocTel. Jlronel, paboTarolnux B IIaXTe, BCErJa ONOBEIIAIOT O
CIIyCKEe WJIM MOABEME U3 Hee JI0ObIX mpeameToB. Eciin B Hee OCyLIecTBISIETCSl IPUTOK BpeE-
HBIX Ta30B, TO HY>)KHO COOPYAUTH BEHTHIALIMIO — YCTAHOBUTh BEHTWJIATOP WJIN TOPALIYIO MEUKY.
[TocnenHio pa3sMelaloT Ha MOBEPXHOCTH, a MOJAYBAJIO COSAUHSIIOT TPyOOH ¢ HM30M IIAXTHI.
[lepen HavamoM paboOT IPOBEPSIOT KAYECTBO BO3/yXa B MECTE MX MPOBEACHUS. JlJIsi 5TOTO B MAXTy
CIIyCKAaIOT ropsulyto cBeuy. Eciau oHa roput, To paboThl MOKHO HaunHaTh. loracmias cseya cur-
HaJIU3UPYET O HEOOXOIMMOCTH TLIATEIbHOW BEHTUIISILIMY LIaXThl.

Korna xonmozen yriryOinsieTcst, To He 3aIUIIeHHas BpEMEHHBIM HITH ITOCTOSHHBIM KpeIUIeHUEM
4yacTh LIaXThl I0JIKHA COCTABIISITh He Oosnee MeTpa. [Ipu nmpoBeneHnn padoT ciensT 3a TeM, YTOObI
3a KpeIieHHeM He BO3HUKAJIO ITyCTOT, CHIOCOOHBIX BBI3BAaTh 00BAJI MTOPOIBI.

HepeesiHHbIe KOI00UbI

[To mpuumHe TOTO, YTO JPEBECHHA IO CUX TOP SBISIETCS OTHOCHTEIBHO TOCTYITHBIM CTPOU-
TEJbHBIM MaTepUaIoM, OHAa OUYE€Hb YaCTO MCIOJIb3YETCs MPU U3TOTOBIEHUU KOJIOALEB. Jlaneko He
KaX1as opoJia JiepeBa MmoaoiaeT aist 3toi menu. Jlydire Bcero Opark Ay0OBBIE TOCKH, OpeBHA
WK OpyChs, 3aTeM HIYT JMCTBEHHMIIA, B3, 0JbXa. HaaBOIHYIO KOHCTPYKIIMIO MOKHO JI€JIaTh U3
cocHbl. B moaBoiHOM yacTH 1y00BBIM MaTtepuan MoXeT npoaepxkarbest 1o 200 net. B HagBogHOM
CPOK ero ciry>x0b1 Oyzet MmensIne 2025 net. bepesa OyaeT mopTUThCs ropa3ao ObICTpee: B MOIBO/-

HOI yacTtu poctouT 10 set, B HagBonHOM — 5 neT. Enb g coopyxkeHus cpyba Kojioaia npume-
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HSIOT OYEHb PENIKO, TaK KaK OHa MMEET CIIOCOOHOCTh CHIIBHO YCBIXaTh, TPECKAThCS M 3aTHUBATh.
OcwuHa nmpuaeT BKyCy BOJBI TOpedb M HENPHATHBINA 3amax. Cama JpeBecrHa OBICTPO HAauWHAET
THHUTH, M3-32 YEeTO BOJa MPHOOpeTaeT ee 1 3anax rHuii. CyXOCTOWHBIN Jiec TOKE He CTOUT TPH-
MEHSTb UL Cpy0a KOoJIo/Ia, TaK Kak IPeBECHHA y HETO OYEHb XPYIKas U HE B COCTOSIHUU J0JITO
IPOCITYKUTb.

HezaBucumo ot TOT0, Kakas mopojaa ApeBECUHBI HCIIONB3YETCs 171l H3TOTOBJICHHS KOJIO/LA,
noAOUPAIOT MPSIMOH, HETPYXJISIBBIN MaTepHall, Ha KOTOPOM HET CJIe0B TPHOKa, IIIECEHU B YEPBO-
TOYHH.

Komoaubr 3 npeBecrHbl 0OBIYHO B CBOEM CEYCHHHU KBaJpaTHbIE. PasmMepsl CTOPOHBI BHIOU-
parot B ipomexyTke oT 0,7 M 10 1,4 M, HO "amie ucronb3yoT Gopmy 1 x 1 M. Cpy0 u3roraBimBaroT
U3 TUTACTUH, KOTOPhIE HApe3aroT U3 OpEeBEH MM e U3 KPYIVIOTo Jieca, IpuieM JTuaMmeTp oepercs
He Oosbmie 18 cm. Jlydie Bcero coopykarh cpy0 M3 ICIIMKOBBIX OPEBEH — TaK ropas/io MpoIe
c/ienarh IJIOTHBIE CTeHBI B Kojoane. CpyO coOuparoT emie A0 TOro, KaKk HauWHAIOT PHITh IIAXTY,
3aTeM pa3doUparoT, IOMETHB OYEPETHOCTh HAXOXKICHHS KaXK10T0 OpeBHa.

bpeBna mexy coOol COeUHSIIOT IO TEXHOJOTUHU «B Jarmmy» 0e3 octaTtka (puc. 4).

Pucynok 4. Coeaunenue O6peBeH B cpyOe IO TEXHOIOTHHU «B JaITy»

Ecnu xononer He oyeHb rTyOOKUit — 6 M U MEHee, TO B HEM CTEHKH IIaxXThl HE OyayT 00py-
LIMBAThCS, K TOMY € B TAKOW KOHCTPYKLIMH MIOTOK BOJIbI HE OYE€Hb CHJIBHBIN, 3HAYUT, MOXKHO BO3-
BOJIUTH CpyO CO JHA TOTOBOM MIAaXThI. J1Jis TOTO BBIKAIBIBAIOT IIAXTY, YCTAHABIMBAS TaM BPEMEH-
HbIE TIOJIOPKH.

Hnoeoa nocmynarom Opyeum o0pazom: HA OHO WAXMbBL YKIAObIEAIOM
pacnuieHuvie 8001b OPesHA, HA HUX YKAAObI8AIOM NONI0B8ble OOCKU, 3ameM Yice
npucmynaiom K 6036e0eHuto cpyoa.

Hapamusator cpy0 cBepxy Mo clieAyroleil TEXHOIOTHHU: ero KJIaAyT Ha OCHOBaHUE Ha IIIy-
OuHe mpuMepHO 3 M, 3aTeM BO3BOJSAT JI0 T€X IMOp, IMOKa HE BbIET U3 3eMJIM IpUMepHO Ha 3—4
BeHIa. lllaxTy morom yrmyOnstoT mpuMepHo Ha 25 cM. JlenmaroT 3To 1Moj1 CepeIMHOM CTEHOK, a 3aTeM
OepyTcs 3a yrmisl. B MecTax, rjie CTeHKH HOAPBITHI, KIaayT NOANOPKHU B BUE KIMHBEB. Eciiu o
yIJIaMU TOX€ MOJPHITO, BEIOMBAIOT KJIMHbBS U CBEPXY HAUMHAIOT MOCTENEHHO U aKKyPaTHO OCaXH-
BaTh cpy0. Eciau rpyHT phIXJiblif, TO CpyO MOXKET 3aCTpeBaTh U €r0 MPUJIETCS OCAXKUBAThH 1O BEPX-
HEMY BEHILY.
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[Ipu HE cnumkoM rITyOOKOM KOJIOAIE M TUIOTHOM TPYHTE CPYO MOABEIIMBAIOT HA BEepEBKaX
B IIaxTe. DTO B 3HAUUTEIBHON CTENIEHH OOJIerdaeT NpoBeaeHNe padoT, TaK KaK B JAHHOM ClIydae
HE MPUJIETCS UCIIONIb30BaTh KIMHOBHIHBIE MOMNOPKHU. [Ipu 1omo0HO0# TexHOMOTHN Cpyd MPOCTO
MIOCTENICHHO OITyCKaeTCsi BHU3 Ha BEpeBKax. biaromapst TakoMy METOAy MOKHO HEMHOTO HAKJIO-
HATH CPYO [UIS BEIBEPKH BEPTUKAIBHOCTH, TP HEOOXOIUMOCTH €T0 JaKe HAKIIOHAIOT Ha HEKOTO-
PBIii yroJ no BepTukanu (puc. 5).

Pama

i@ . O

Cpyb

Pucynoxk 5. Cpy0, HaxoJsIuiCs B IaXTe Ha KaHaTax

BemoHHbIe Ko/100Ubl

[IlaxTHBIHI KOJIOMEIL TydIlle BCETO COOpykaTh u3 0eToHa. [logoOHbIe KOHCTPYKIIMH HAMHOTO
IpOYHEe MO CPABHEHUIO C JIEPEBSIHHBIMU, OHU JIOJNTOBEUHEE U C TOYKU 3PEHUS] THTUEHBI TAKKe
IpeanoyYTUTeIbHee. 3a CYeT IMJIOTHBIX CTEHOK HE JIOMYyCKaeTcs MPOHWKHOBEHUE Pa3HOTo poja
3arpsi3HEHUN ¢ MOBEPXHOCTH 3eMIId. MaTepuabl, HEOOXOIUMBIE AJIsi COOPY>KEHUS MOI00HOM KOH-
CTPYKILIMH, €Ba JIU He JOCTyIHEE APEBECUHBI, padoTaTh ¢ OETOHOM HECJIOXKHO, Takas paboTa He
noTpedyeT OT CTPOUTENS KaKoi-Tub0 0coboii KBanu(pUKaInu.

B mo0om cimyuyae oT cTpouTens Komoia MoTpeOyroTcsl dJeMEeHTapHble 3HAHUS OTHOCH-
TEJIHHO TEXHOJOTUH MPOU3BOJACTBA OETOHA. DTO HEOOXOAUMO Ui HEAOMYIIEHHUS OMIMOOK Mpu
€ro MPUTOTOBJICHUH, YTOOBI 3aTpadueHHbIe TPYIOBbIC U (PMHAHCOBBIE PECYPCHI HE MPOTATH I1apOM.
BberoH sBnsieTcs HICKYCCTBEHHBIM KAMEHHBIM MaTEpHUaioM, KOTOPBIA IPOU3BOAAT B XOJI€ YILUIOTHE-
HUS U 3aTBEp/IeBaHUS OETOHHOMN CMECH, BKITIOUAIOIIEH B ce0sl BSOUKYIIHM 3JIEMEHT UITH [IEMEHT, BOAY
¥ 3aMI0JTHUTENh, B €70 POJIM OOBIYHO BHICTYMAIOT METKUN MECOK U 1€OCHb WIIH TPABHIA.

Jls mpon3BoICTBA OETOHHON CMECH HCTIONB3YIOT IIEMEHTHI pa3InYHBIX MapoK, HO Hanboee
NOJXOJAIIMM OynieT noptiaananeMeHT mMapku 400 wiu Boitie. B xoie 1onroro xpaHeHus 1ieMeHTa
€r0 OCHOBHBIE TEXHOJOTHUYECKUE XaPaKTEPUCTUKU 3aMETHO CHHKAIOTCS. ITO MPOUCXOIUT OCO-
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OeHHO OBICTPO, €CIIM OH XPAHUTCS B OyMa)KHBIX MEIIKaX, U3-32 TOT0, YTO OyMa)KHBIE MEIIIKH TPO-
IYCKaIOT Yepe3 ce0st BO3MyX U, COOTBETCTBEHHO, BJIary, COAEpKaIlyrocs B HeM. Ecii ieMeHT mpu-
o0peTeH B OCEHHHE MJIM 3UMHHE MECSIIbI, a UCIIOJIb30BaTh €T0 IUIAHUPYETCS BECHOM WIIN JIETOM,
TO €r0 MPOYHOCTH CHU3UTCS HACTOJIBKO, UTO JUIsl CO3/IaHMs OETOHA OH OyaeT HenpuroaeH. betow,
TIOJTYYEeHHBI HAa OCHOBE TAKOTO [IEMEHTA, HAYHET PACCHINAThCS TP 3aMEP3aHUH U OTTaUBAHUH.

Ecmn He momydaeTcst mpuoOpecTH IEMEHT HEMOCPEACTBEHHO MEepe HadajaoM padoT, TO
BBIXOJl U3 OTOW CHUTYAIlMH CIEIYIOIIUI: cpa3y MOcie MOKYNKH MaTepuai MepechnaroT B IUIOT-
HYIO Tapy, He CIIOCOOHYIO MPOITyCKaTh uepe3 cedst BO3ayX. Jiist 3Toro mydine BCero UCIoIb30BaTh
MEIIKHA U3 CHHTETHYECKOH TIICHKH, a TAK)KE JKEJIe3HbIe OOYKH C TUIOTHBIMH KPBIIIIKAMHU.

Bony s npuroroBneHus pactBopa OepyT MUTHEBYIO WIIH )K€ JIFOOYIO IPYTyIO, HO HE CIHII-
KoM Kuciyro. KuciaoTHocTh Bozibl onpenensercsa nokasareneM pH, nis OGetona nopoiiaer pH ne
MeHble 4. JIaHHBIN MOKa3aTeab BBISICHUTH HECIOXKHO — JUIS 3TOTO MCIOJIB3YIOT MHINKATOPHBIC
OyMa)XKH, KOTOpBIE OylyT M3MEHSTH CBOM I[BET B 3aBUCUMOCTH OT BeTMYMHBI pH.

BHecenue B cMech 3amoNHUTENEH TTOMOKET YMEHBIINUTh PACX0J] IIEMEHTA TPU MTPOBEICHUH
paboT, a TakXKe YIy4lIUT TEXHOJOTWYECKHE Moka3arenu OeToHa. I103TOMY 3amoNHUTENN TOXKE
JIOJDKHBI OTBEYATh HEKOTOPHIM TpeOOoBaHMSM. B KadecTBe MEIKOTO 3alONHUTENS WCIONb3YEeTCS
OOBIKHOBEHHBIN NMPUPOIHBIN MECOK, a B POJIM KPYIHOIO MOAOKAET e0eHb UM FPaBUi ompese-
JIeHHBIX pa3MmepoB. Hanbonee moxxomsmumMm OyzieT KBapIieBbli ecok. Jpyrue mnecku, Hampumep
M3BECTHIKOBBIC WIIM PAKYIICYHBIC, TIEpe/l TPUMEHEHUEM IPOBEPSIOTCS Ha IPOYHOCTH B CTPOUTEITb-
HO#1 1aboparopuu. [lecok nmpeacrapuser cobor cMech yactuil pazmepom ot 0,14 1o 5 mm. Cyriie-
CTBYIOT pEUHBIE, MOPCKHE U TOpHBIE NTecKu. [IepBhie 1Be pa3sHOBUAHOCTH HMEIOT OKPYTIIYIO (hopmy,
MIOCJICHUE — OCTPOYTOIbHYI0. M3-3a popMBI 3epeH HanOoee MOAXOSIINM JJIsi OCTOHA SIBIISICTCS
TOPHBIN ECOK, TaK KaK OH Oy/JIeT ropas 0 JIyIlle CHEIUIATHCS B CMECH C IPYTHMH COCTABIISIOIIUMH.

[TonoxwuTenbHOE CBOMCTBO PEYHBIX U MOPCKUX ITECKOB 3aKITFOYAETCS B IPAKTHYECKHU TIOTTHOM
OTCYTCTBUH B UX COCTaBE IJIMHBI U MHBIX OpTaHUYeCKHux npumeced. [Ipu msrorornenun GetoHa
IJIMHA SIBJISIETCS HanboJiee BPeTHON COCTABIISIONIEH, TaK KaKk OHa CIIocoOHa OOBOJIAKMBAThH 3€pPHA
IIeCKa M HE J]aBaTh UM COEIMHATHCS C IEMEHTOM. VIHbIe pUMECH OpraHIMYEeCKOro TIaHa, HalpuMep
KUPHBIE KUCIIOTHI WIIK TYMYCOBBIE BKJIIOUCHHS, TOKE HETaTHBHO BIUSIOT HA Ka4eCTBO OETOHA W
CHOCOOCTBYIOT YXYALICHHUIO €r0 TEXHOJOTHUECKUX XapaKTePUCTHK.

CymiecTByeT NMpeaesbHO TOMyCTHMasi HopMa COIEpKaHMsI B TIECKE TaKUX MPUMECEH: UX He
ToJKHO OBITH O0see 3 %. Maccy copeprkaHus MpUMeEcei OnpeaessoT 3a cueT 3 %-Horo BOAHOTO
pacTBOpa €IKOro Harpa: Mmecok oOpadaThIBalOT UM B COOTHOMIEHUU 1: 1, mocie 4ero sTa B3BeCh
OTCTaMBAETCS B TEUCHUE CYyTOK. ECITM opraHnveckux mpuMeceil B HeM MHOTO, TO PacTBOp OKpa-
CHUTCS B TEMHO-XKEJITHIH, KPACHBIN MM KOPUYHEBBIH I[BET: TIECOK HEJB3S UCTIONB30BaTh B CTPOH-
TEJIBHBIX paboTax 0e3 mpeaBapuUTEIHLHON IIPOMBIBKH.

I'paBuii npencrapnsier co0oil OkaTaHHBIE 3epHA ¢ pa3MepoM ydactull ot 3 g0 70 mm. Kak u
IIECOK, OH OBIBaeT PEYHBIM, MOPCKUM M TOPHBIM. YacTHIIBI TOPHOTO TpaBHst 0oJiee MepoXoBaTkie,
MIOSTOMY OHH TOpa3/Io JIy4llle COSAMHSIOTCS C pacTBOpoM Oetona. [t 6eToHa HauMEeHee MOIX0-
TSIl sIBISICTCSI ALeBUIHAs ()OPMa YaCTHI] TPABUsI, COBEPIICHHO HE TIOAXOAUT IIAaCTUHYATAs, B
KOTOPO# mupuHa B 3 pa3a wiun Oompiie OyneT MpeBbImaTh TONUHY. Eciin rpaBuii 3arps3HeH IH-
HOH, ero npuaeTcs NpoMeITb. Heo0X0AMMO yUUTHIBATE TOT (PAKT, YTO JUIsI U3TOTOBIICHUS KOJO/ALIEB
UCTIOJIb3YETCs TPaBUii, BEIMYMHA 36PEH KOTOPOTO HE MPEBBIIIAET YETBEPTH CTEHKH Kostoaa. Jlomy-
CTHM, €CIIU TOJIIIMHA CTeHOK cocTaBuT 100 MM, TO TpaBuii ¢ 3epHaMu Oosee 25 MM HE TIOOHIET.

[lebensp siBrsieTcst qpOOIEHBIM KaMHEM ¢ pa3Mepamu 3epeH 10 150 mm. B ctpouTenbHbIX
paboTax 0OBIYHO UCTIONB3YIOT U3BECTHSIKOBBIM U IPAaHUTHBIN MIeOCHb, ATOT MaTepra MOAXOANUT U
JUIsL CTPOUTENBCTBA Kojloa. He CTOUT NpUMEeHsATh KUPIUYHBIH 11€0EHb.

Beronnyro cMech Mpou3BOaAT B OeTOHOMeMaNKax Jiu00 Bpy4Hyto. [Ipr py4HOM H3roToBIIe-
HHUH CHavaJia MepeMEIINBalOT IEMEHT U MECOK, ITOCIIE YeTo J00aBISIOT HE0OX0AUMOE KOJTHYECTBO
BOJIbI M CHOBA MIEPEMEIINBAIOT. B mocneiHIo ouepeap B CMECh BHOCST I'PaBUi HITH II€OCHB, TIPE/-
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BapUTEIbHO CMOYEHHbIE BOAOM. [I0TOM BCe TIIATENbHO CMELIMBAIOT JI0 TEX MOp, MOKA HE MOJy-
YUTCSI OIHOPO/IHAs Macca.

Beronnsrii pacTBOp momeniarot B popmy ciosMu 1o 10—15 cM 1 yIIoTHSFOT TpaMOOBKaMH,
IIO0Ka CBEpXY He BBICTYNUT BozAa. CoOmtoieHne 3Toi TEXHOIOTUH MPU COOPYKEHUH KOJIOA OUYEHb
Ba)XKHO, TaK KaK YeM JIydllle YIUIOTHEHa CMECh, TEM BHIIIE OyleT MPOYHOCTh OETOHA TOCTE €ro
3arBepaeBanus. [Ipu npoBeneHN# MpopeCCHOHANBHBIX CTPOUTEIBHBIX PA0OT CMECh YIIOTHSIIOT
CHelMaJIbHBIMU BUOpaTopaMu.

[Ipu BuOpupoBaHUM OCTOHHASs CMECh MMEET XapaKTEPUCTHKH TSKEIOW KUIKOCTH, pac-
IUTBIBAETCS, TIOJTHOCTBIO 3anmoiHseT (Gopmy. s HenmpodecCHOHAIBHOTO CTPOUTENS B Ka4eCTBE
BUOpaTopa MOXHO HCII0JIb30BaTh BUOPALIMOHHBII HAacOC, BUOPALIMOHHBINA aKTUBAaTOP CTHPAIbHON
MAIIUHbI UM K€ BUOPALIMOHHBIN PAaCIIbUINTENb ISl KPACKH.

[Tocrne Toro kak OeTOHHAst CMECh Y/IOkKEHa B (JOPMY U TIIATEIHHO YIUIOTHEHA, CIIEMIAT 32 TEM,
9TOOBI B IIEPBOE BPEMsI IPOLIECC 3aTBEPICBAHMS ITPOTEKA 0€3 IMOICHIXaHUs U TIOAMEp3aHHs. JTO
0CcO00EHHO BaKHO B TeueHue nepBbix 10 nqueid. O0a mpoiecca O4eHb BPEAHBI JIJIS TTOCIEAYIOIIETO
kauecTBa OetoHa. Ecim moroza sxapkasi v BeTpeHast, 06TOH HaKpBIBAIOT BIAYKHBIMU OTHIIKAMH WA
e KaKUMH-T00 IpyrMMH MarepuaiaMu. B TeueHne 1Hs ero npueTcss HECKOJIBKO pa3 CMauuBaTh
BOJIOH. Eciti MpOrHO3upyroTCst 3aMOPO3KH, OETOH TOTIOITHUTEIHHO YTETIISIOT, 3aKPBIBAIOT CYXHMHU
onuiakaMu. TernnonpoBOHOCTh CyXHUX OINUJIOK HE CIMILKOM BBICOKA, TO3TOMY JaXKe SHCaAaHTHMET-
POBBII CI0M CLIOCOOEH 3alUTUTD CBEKUN OETOH OT MOAMEP3aHUS B OCEHHEE WJIM BECEHHEE BPEMSI.

[lo cBouM xapakrepucTukaM OETOH OYEHb XOPOILIO IMPOTHUBOCTOMT CHKATHIO, HO IPH pac-
IMIUPEHUU CIIOCOOEH pa3pymarbes. YTOOBI 3TOro He MPOM30MLIO, €r0 JOMOTHUTEIBHO apMUPYIOT
METAJUTMYECKUMH MIPYTHhSIMH, KOTOpble OyayT MPUHUMATh Ha ce0sl pacTATHBAIONINE HATrpy3Ku. B
pe3yabTare MOJMy4YuTCs skene300eToH. s apMupoBaHus HamOosee MOAXOAALIMM MaTepHaoM
SBIISICTCS apMaTypHasi CTajb ¢ PU(ICHON MOBEPXHOCTHIO.

Bnonne npucoonou oxasicemcs 1106as npymrko8as uiu noiocosds. Cmaib,
NpOBONIOKA, 8 MOM Yucie Kououas. 30echb 21asHoe — Cledums 3a mem, 4moobl
Ha Memaiie HAOI0OANOCh KAK MOJCHO MeHblle KOPPOIUOHHBIX SKIIOYeHUll. B
NPOMUBHOM CyUae CMAb NPOOOTINHCUN OKUCTAMbCS Yaice 8 Jcele300emone, U 8
KOHEUHOM Umoze 3o npueoden K paspyulenuio KOHCmpyKyuu.

KoHIIpI mMaIKuX IpyTKOB 3ar0ar0T MU KPETIAT K HUM CTaJIbHBIC 3a1ierbl. Takoil TeXHOIoTu-
YECKHUI MPUEM UCTIONIB3YETCs I TOTO, YTOOBI IPU PACTATHBAIOIINX HArPy3Kax apMaTypa HaXx0Iu-
Jach B TouIe OETOHA HA OTHOM MECTE U HE cMeIanach. YToOb! JOMOTHUTEIBHO 3aIUTUTh METAIT
OT KOPpO3HH B OETOHE, apMaTypy MOMEIIAIOT Ha ITyOuHy Oojee 15 MM OT ero moBepXHOCTH.

CymiecTByeT TpH THIIa KOHCTPYKUMI OETOHHBIX KOJOMLEB: KOJOALBI, BBHIIOJIHEHHBIC U3
MOHOJIUTHOTO O€TOHA, KOJIOALBI U3 OSTOHHBIX KOJEIl W KOJOIbI, U3rOTOBICHHBIC M3 OCTOHHBIX
TUTACTHH.

CTpOUTENBCTBO KOIOOYE8 U3 MOHOAUMHO2O Oemona TIPOU3BOIAT B TOJHOCTBIO TOTOBOM
IIaXTe€ MyTEM CIUIONIHOTO OETOHUPOBAHMS MEXKIy JIByMsl ONadyOKaMH: BHEIIHEH M BHYTPEH-
Hell. MI3roToBieHne KOJIOIa O TaKOW TEXHOJIOTUU UIET 3HAYUTEIHHO MEJICHHEe, HeXKETH pU
UCTIOJIb30BaHUM OETOHHBIX KoJell. J[J1st MHAWBUAYaIbHOTO CTPOUTENIBCTBA TPUMEHEHHE MOHOJIHT-
HOTO OETOHA UMEET ONPEACTICHHYIO IEHHOCTh, TAK KaK B 3TOM CIIy4ae MOKHO OOOHTHCH 0€3 rpy30-
noabeMHON TexHHUKH. [Ipu 0ombIoii rTyOrHe Koioaua (UHHUITHOE U3TOTOBJICHUE IAXThl — 3aHs-
THE OYEHBb TPYAOEMKOE U 3aTpaTHoe. B 3TOM cilydae MIaxTy poroT Ha OINpeesIeHHYIO ITyOHHY,
IIOTOM 3aJIMBAIOT B OMATYOKY LIEMEHT, CTapasiCh BHIBECTH €r0 HA MOBEPXHOCTH 3€MJIU KaK MOXXHO
BBIIIIE, U TIOCTETICHHO CHIKAIOT KOHCTPYKIIMIO IO OITYCKHON TEXHOJIOTHH.

I'pyHT BBIOMpAIOT 10 TE€X TOP, TOKAa MOHOJIUTHBIM OETOH HE OIMyCTUTCS Ha 2 M IO 3eMJIIO,
HOCJIe YeTO HapallBaloT ONanyOKy M CHOBA 3aIMBalOT 0eTOH. CBEXXHE CTEHKHU BBIIEP)KUBAIOT B
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teueHne 10 nueilt, 40061 OHM HaOpau TpedyeMyIo MPOYHOCTH, @ 3aTEM BHOBb YIITYOJISIOT IIAXTY.
PrIThe KOMOIITA MPOU3BOMAT 10 TEX MOP, MTOKA HE TOUIYT A0 BOAOHOCHOTO CIIOSL.

Konooey, svinonnennulii uz 6emonusix xoney, CTpouTh ObIcTpee u npoie. st 9ol nenu
HaunboJee MOIXOISMIUME OyIyT KOJIbIIa, IIPOU3BECHHBIE B 3aBOJICKUX yCIOBHAX. B ciaydae HeoO-
XOJIMMOCTH HJIH )K€ TIPH HEJ0CTaTKe (PMHAHCOBBIX CPEJICTB UX MOKHO M3TOTOBHUTH U CaMOCTOSI-
TeJbHO. Pa3sMephl KoJbIla MPUHUMAIOT CIIEAYIOMMMU: €r0 BHYTPEHHUI AuaMeTp coctapiser 0,8—
1,2 M, TonmmMHA CTEHKH OETOHHOTO Koiiblla — 10—12 cM, y 7Kene300eTOHHOTO ATOT TMOKa3aTellb
cocTtasisgeT 6—8 cMm. Bricora ognoro xonbma — 0,7—-1,2 M. Y 0eToHHOTO Kojablia BeicoToi 0,7 M 1
nuametpoM 1 M macca coctaBuT 800 KT, y Kes1e3006TOHHOTO IIPU MPOYMX OJUHAKOBBIX [TOKa3aTe-
nsx — 500 kxr.

OmnanyOKy J71s1 KOJIblIa ClIeaTh JOCTaTOYHO JieTko. OHa MpeacTaBIisieT co00il ABa pa30OpHBIX
KOJIbIIA U3 IPEBECHHBI MJIM METAIlIa, COOTBETCTBEHHO ISl HAPYKHOTO M BHYTPEHHETO TMaMETPOB
KOHCTpYKIHH. CTaparoTcst, 9TOOBI OOKOBBIE CTEHKH KOJICI[ ITOCIIE€ CHATHS OMaTyOKH MOJTYYHIINCH
KaK MO)KHO 0oJiee IIaIKMMHU. JTO MO3BOJIHT 3HAYUTEIEHO CHU3UTH TPEHUE O TPYHT ITPH Oy CKaHUH
KOJIEI] B IIAXTY, & TAKXKE MPEIOTBPATUTH BO3MOKHOCTh 3aBHCAHUS KOHCTPYKITHH.

BeprukanbHO OETOHHBIE KOJIBIIA COCTUHSIOT BIPHUTHIK. UTOOBI HE JOMYCTUTH CABUTA KOH-
CTPYKIIUH, MEKTy HUMH TIOMEIIAIOT THYThIE CKOOBI M3 MATKOW CTaJIM TOJIIHMHON 5—8 MM U ITUpH-
Ho#t 10 80 MM (puc. 6).

Pucynox 6. Kperuienne n3 6€TOHHBIX KOJICI BIIPUTHIK

[Tpu rcnonb30BaHUK Oy CKHOM TEXHOJIOTMH BEPXHIOIO YAaCTh CTBOJIA KOJIOALIA MOXKET 3a5KaTh
0OBaJIMBIIMIACS TPYHT, B TO BpeMsl KaK HUKHIS 4aCTh KOHCTPYKIMU Oy/1eT CBOOOHO OIyCKAThCA.
N3-3a 3TOr0 MOXKET NMPOU30UTH Pa3pblB CTHIKOB MEKIY OETOHHBIMH KOJblIaMU. UTOOBI TaKOrO HE
CIIyYHMJIOCh, KOJIbLIA COEIUHAIOT JIPYT C IPYTOM 10 BBICOTE, UTO HE IOIYCTHUT CJIBUTa KOJIEll I10 TOpHU-
30HTaJIbHON IIOCKOCTH. {11 3TOro MCHOJB3YIOT CHelMalbHbIe HAKJIAJKU U3 TOJI0COBOM cTaiu
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tommuHoN 10 MM u mmpuHOH 10 60 MM. Mexny coboi uxX coenuHsAIT ckobamMu uiu OosiraMu
(puc. 7).

[To6ar30CcTH OT BOJOHOCHOTO CJ105 CTBIKM MEX/1y TOPLIAMU YIUIOTHSIIOT C IOMOILBIO IPOCMO-
neHHOM BepeBkU nuameTpoM 20 mM. Takoe yniaoTHEHHE IPOU3BOAAT MEPE] COSAUHEHUEM KOJIELl
elle PSAAOM C ITOBEPXHOCTHIO — HA HUIKHEE KOJIBLIO KJIaAyT BEPEBKY I10 BCEH JUIMHE OKPYKHOCTHU
TOPLIEBON YaCTH, a 3aTEM 3aKUMAIOT CBEPXY APYTHM KOJIBI[OM.

Ecnu rpyHT MATKHiA, TO BBIOMpPATh HA AHE LIAXThI €70 MPUAETCA OT CEpeANHbI. Eciiu TBEpAbIi,
TO €ro BBIOMPAIOT MO/ KOJIbIIAMH, a TOJIBKO IOTOM B IEHTPaJIbHOM YyacTu maxThl. [Ipu norpyxenun
OETOHHBIX KOJIEL KOHCTPYKLIHS MOXKET OCTaHOBUTHCS U3-3a TpeHUs. B 3ToM ciyuyae Ha BepxHee
KOJIBLIO YKJIA/IBIBAIOT JOTIOJIHUTENBHBINA IPY3.
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Pucynok 7. CoeanHeHne GETOHHBIX KOJIeI]

KOHCprKLII/I}I BOOOIIPUCMHOI'O y4YaCTKa aHaJIoTM4Ha ACPCBSIHHOMY KOJIOALLY. 3I[eCB CTpe-
MATCA K TOMY, YTOOBI BOJa IMOCTymnajia 4e€pe3 JHO KOHCTPYKIUH. Ecnu TPYHT prXJ'ILIﬁ, nmoa AHO
YKIAAbIBAKOT ITOJ U3 JOCOK U TOJIBKO Ha HETr'0 YKJIAAbIBAKOT (pI/IJ'ILprIOIJ_[I/Iﬁ CIIOM. HpI/I MaJIOMOIII-
HOM CJIOC IIPUTOK BOABI YCTPAUBAKOT YCPE3 OOKOBBIE OTBEPCTUs, KOTOPBIC ITPUACTCA IPOACIAThL B
OCTOHHBIX KOJIbIIax.

B GeToHHBIX KoJoamax MOXXHO HMCIIOJb30BaTh CIICIIMAJIBHBIC (1)I/IJ'IBTpBI, KOTOPBIC U3TOTABJIN-
BAarOTCs MPH 3aJIMBKC CAMUX KOJICI. Yamie Bcero ajs 3TOM LieIu MMPUMCHSAIOT KPYITHOIIOPUCTBIC
6GTOHLI, B KOTOPBIX HEC COACPKUTCHA MEJIKUN 3an0aHuTeb. 110 Takol TEXHOIOTUH U3TOTaBINBAIOT
JABa HU?)KHUX KOJIbIIA.

Ecnu cpasnusamv makyro KOHCMPYKYuro ¢ KpyeaviM KoaoOyem, pacxoo
mamepuana 6yoem donvuie npubnuzumenvHo Ha 13 %. [{nsa ymenvuienus pacxo0os
UCNONB3YIOM He K8AOPAmHYIo (hopmy Konooya, a wecmu— Uil 80CbMUy20IbHYIO.
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Lllecmuepannviti konooey nompebdyem e6ceco Ha 5 % 6onvuwe mamepuana no
CPABHEHUIO C KPY2IbIM, 60COMUSPAHHDILL euje MeHbule — 6ce2o 2 %.

B HekoTophIX cilydasx KOJIOALBI MPOU3BOAAT U3 OEMOHHbIX NAACMUH — CAENaTh UX €lle
IpoIIe, HEXKETH KOJbLIa, TaK Kak 3/1ech GopMa Il 3aUBKU OyaeT tuiockoi. [IpsmMoyronsHbie 1
KBaJIpaTHbIE KOJIOALIBI, BBITIOJIHEHHBIE TT0 TAKOM TEXHOJIOTHH, IO BHEITHEMY BHLy OyIyT HaIllOMH-
HaTh OOBIKHOBEHHBIE JIEPEBSIHHBIE KOJIOAIbI, TOJIBKO BMECTO OpPEBEH 371€Ch UCIIOIBb3YIOTCSI OETOH-
HbI€ TUTACTHHBI.

[Ipn M3roTOBIEHUM TJIACTUHBI YUYUTHIBAIOT BO3MOXHBIE OOKOBBIE HATrPy3KH CO CTOPOHBI
rpyHTa. [Io3TOMy B KOHCTPYKIMH TUIMTBHI apMaTypy YKJIaJIbIBalOT ONMKE K TIOCKOCTH, KOTOpas
oOpariieHa BOBHYTPb KOJIOAIIA.

Bberonnslii Kostoz1€1 MPOIIIE PEMOHTUPOBATH, YeM JepeBsHHbIN. Cpy0, HaXOIAIIHUICS B BOJO-
HOCHOM CJIO€, MO)KHO Pa300paTh M 3aMEHUTH €ro OETOHHBIMU TUIACTHHAMH WJIH K€ C TTIOMOIIBIO
MOHOJIUTHOTO OeToHa. J1Ji 3TOrO K I€PEBSIHHBIM CTEHKaM OOBIYHBIMU I'BO3JIIMU KPEIUTCS apMa-
Typa — TakuM 00pa3om, 4TOOBI OHA TIPECTaBIIsIIa CO00M ceTKy. Jlajiee yCTaHaBIMBAIOT ONATYOKY U
B Hee yike 3anuBaroT 0eToH. [lomydaercss apMupoBaHHBII OETOH ¢ OYE€HBb BHICOKUMU MTOKA3aTeIISIMU
IPOYHOCTH.

KameHHbIE U KUpPru4Hbie KO.ﬂOdubl

Kononatiipl, U3roToBIEHHBIE U3 TPUPOAHOTO KaMHS WJIM KUPIIUYa, OUYEHb JI0JITOBEYHBI, OTBE-
YaloT BCEM CYIIECTBYIOIIUM TEXHUYECKUM M CAHUTAPHBIM HOpPMaM, HEIIPOHUIIAEMBI ISl 3arpsi3-
HEHUH.

J71st KaMeHHOM KJIaJIKK UCTIONB3YIOT €CTECTBEHHBIE KAMHU, HAIPUMEP TIOTHBIE U3BECTHSIKU
WM TIECYaHUKU. Y ITHX KaMHEH ¢ JIByX CTOPOH UMEIOTCS TUIOCKUE y4acTKu. Eciu ke ux HeT, To
WX JICTKO MOJIYYaOT MPH MEPBUIHON 00pabOTKe MaTepuaa.

Brnonne nomycTrMo M3roTOBIEHUE KOOI U3 KUPIUYa. 371€Ch MOAOUIET TOJIBKO KPAaCHBII
KUPIIAY JIBOWHOTO OOKHUTa, HA HEM HE JOJIKHO OBITh TpemuH. OH cocOOeH XOPOIIo COMPOTHUB-
JSATHCA BO3/IeHCcTBUIO Biaru. CHIIMKaTHBIA KUPIIWY B TIOYBE OUYEHb OBICTPO pa3pyIIaeTCs.

KoHCTpyKITH TaKUX KOJIOAICB UMEIOT B OOJIBITUHCTBE CITy9aeB KPYIIyr0 (hOpMy C BHYTPEH-
HUM auamerpoM 0 | M. Kak U B OCTaNbHBIX Cly4asX, €CM y IIaxXThl HeOOoJbIas TIIyOuHa, TO
KJIAJIKy MOKHO BO3BOJUTH MPSIMO B Hel. [TTyOokue KOHCTPYKIIMHM TOXE BO3BOST MO OMYCKHOU
TEXHOJOTUU. TOJILKO B ATOM Ciyuyae KJIaJKy BO3BOAST Ha OMOPHOM Oarimake, KOTOpPbIN JOKEeH
BBIJIABAThCS 32 Mpeeibl KIaaku Ha 2—-3 cM. bammak fenaroT u3 ApeBecUHbl WK kKejie300eToHa.

Ecnu kononmenr kaMeHHBIN, TO TOJIIMHA €TO CTEHOK COCTaBISIET 35 CM, MPHU KCIOJIbH30Ba-
HUM KUpIUYEN Npu cTpoutenbcTBe — 25 cM. Kitagky BeayT Ha IEMEHTHOM pacTBOpE, B KOTOPOM
COOTHOIIICHHUE IIEMEHTA U Mecka npuHumMaercs 1: 3. 31ech MOXKHO HEMHOTO COKOHOMHUThH MaTepH-
anel 0e3 yriepOa /I KauecTBa U JIOJITOBEYHOCTH KOHCTPYKITUH, BITOJTHE JTOTYCTUMO HCTIOIh30BaTh
LIEMEHTHO-U3BECTKOBBIN pacTBOp 1: 2: 5 (LLeMEHT — U3BECTh — MECOK).

ByToBEIil KaMeHb MOOMPAIOT OYCHB TIIATEIIBHO, CTAPASICh BO3BOIUTH PSJIBI TAKHM 00pa3oM,
YTOOBI OHU MOTYYaTUCh MAKCUMATBHO TOPU30HTANBHBIMU. [IIBBI MEXK Ty KAMHSAMHU JIETAIOT MaKCH-
MaJbHO TOHKUMHU. KpyIiHbIE U MEJIKHEe KaMHU pa3lIesioT U KIAIyT UX M0 OUepear: Psil METKUX
— PsiT KPYIHBIX.

Kamennsiii kosozienr mocie 3aBepiieHus KKK KeJIaTeIbHO OMITYKaTypuTh. Bononpuem-
HBIM y4aCTOK KOHCTPYKIIMM KaMEHHOTO M KUPITUYHOTO KOJOAIEB CTAHIAPTEH JJI BCEX IIaXTHBIX
KOJIOJILIEB. DTH KOHCTPYKIIMH JTyUIIIe BCETO JIeJaTh HECOBEPILIEHHBIMU C TOCTYTJIEHUEM BOBI YEPE3
JTHO KOJIOIIA, C UCTIONB30BaHUEM I'paBUIHOTO (huibTpa. Eciii BOOHOCHBIH ci10i Oe/IeH M BO3HUK-
HET HEOOXOJUMOCTh MPUTOKA BOJIBI ¢ OOKOB KOHCTPYKIIMHU, TO B KJIAJIKE OCTABJISIIOT OTBEPCTUS B
BHUJIC HEOOJIBITUX MPOMEKYTKOB. UTOOBI KJTaJIka HE 0CTa0ia u3-3a TAaKOrO PEIIeHUs], KaTeropuye-
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CKM 3alpeliaeTcs Jeyarh TakKue OTBEPCTHS IPYT HaJ APYroM. BomonpuemMHyIo 4yacTh Takol KOH-
CTPYKLUHU U3HYTPHU MOKPHIBAIOT CJIOEM IITYKaTypKH ¢ COOTHOILLIEHUEM IecKa U LieMeHTa 1: 2. 910
CIOCOOHO 3aLIUTUTH KUPITUY OT Pa3pyLICHUS U3-32 JTUTEIHHOTO BO3ICHCTBHS BIIary.

Korna yenoBex BHepBble MPUCTYIAET K M3TOTOBJICHUIO MOAOOHON KOHCTPYKLWH, ITIABHOE,
YTO €ro CMyIIaeT — MPHUAETCS KOMAThCs B Y3KOM IIaXTe HA 3HAYMTENBbHOU TiryOuHe. Eciu peiThe
IIaXThl HAYMHAETCS C MMOBEPXHOCTH 3€MJIH, & BCE KPEIUJICHUSI HAJIe)KHBIE, TO K TAKHM yCJIOBHUSAM
paboThl MOYKHO MPUBBIKHYThH JOCTATOYHO OBICTPO.

KoHcmpykyusi mpy64yamozo kosioduya

CkBa)kxuHy TpyO4aToro KoJyioJlia CTaparoTcsl ceaaTh MAaKCUMaJabHO OOJIbLIEH B JUaMeTpe —
300-350 mMm, ams TOro 4TOOBI B Cayyae MOMajaHusl KaMHEH Ha IyTH U3TOTOBJICHUS CKBaXKUHbI
UX MOXXHO OBLITO U3BJICUb HA MIOBEPXHOCTH, @ HE IPOOUTH HEMOCPEACTBEHHO B 3a00e. OOcanHyI0
TpyOy CHaJaja AeTaroT U3 KaKOro-HUOYIb MTOIPYYHOTO MaTepraia — BIIOJIHE MIOXOUIYT TOCKHU UITH
Jla’ke KpoBeNlbHas JkecTh. [locie Toro kak OyayT MpOWeHbI KAMEHUCTHIE CJIOU MOYBBI, CKBOKUHY
HAYMHAIOT MPOOYpUBATh IO/ OCHOBHYIO TpyOy. HikHUMIT KOHEI[ TpyObI JOBOIAT 710 BEpXHEH YacTu
BOJIOHOCHOTO CJIOSI, HW)KE YCTaHABJIMBAIOT €IIE O/IHY TPYOy, KOTOpast OyJeT BBIOIHATE (YHKIIUIO
(GuIBTpa C OTCTOMHUKOM. B 3aBUCHMOCTH OT TOTO, HACKOJIBKO IITyOOKO 3aJIeTacT BOJIOHOCHBIH CITOM,
KOHCTPYKIHS TPyOYaToro KOJOAIA MOXKET B CHIIbHOW CTENICHHW BapbHPOBATHCS, HAIPUMED, B HEU
MOYKET COJIePIKAThCS JIUIIhL OHA 00caHas TpyOa.

KoncTpykiust TpyOuaToro Konosna npeaycMaTpuBaeT IEMEHThI, HEOOXOAMMBbIE IS allb-
HEWIIero MOJKIF0YSHHS HACOCOB /IS TIOABEMAa BOJIBI HAa TOBEPXHOCTh. Eciu TpyOuarsiii Komoaen
MIOCTPOEH MPABIIBLHO, eMy 00€CTIeYeH PETYIISPHBIA yXO/I, TO OH B COCTOSIHHH TTOJIHOCTBIO 00ecTIe-
YHUTH BOJJOCHAOKECHUE YIaCTKa, a POCIYKUTh OH MOXKET JJasKe JIOJIbIIE IIaXTHOTO KOJIO/IIA.

TpyOuatslii Ko0/1€1 BOOOIIE HE POITYCKaeT B ceOsi MOBEPXHOCTHBIE 3arpsi3HeHus. Bona B
HEM 3aCTanBaThCs HE OyJEeT, TaK KaK BONONPHEMHAsl YacTh HE MMeeT Oosbiioro oorema. Kpome
TOTO, 3TOMY CIIOCOOCTBYET aBTOMATHYECKHIA IMOTEM BOJIBI HAa MMOBEPXHOCTH. ECiN MCTONB30BaTh
aNIeMEeHTapHOe OypHIIbHOE 000PYIOBaHHE, TO MIPH OJATOMPHUATHBIX YCIOBHIX TPYOUATHIN KOJIOCI]
M3rOTABIIMBAETCS BCETO 32 HECKOJIBKO JTHEH MK JTake yacoB. [Ipu HeoOX0AUMOCTH MOKHO TTPOOY-
PUTh CKBaXXMHY Ha 3HAYUTENbHYIO DNIyOUHYy — 10 50 M unu fnaxe OosbLie.

TopHBIX TOpON, U3 KOTOPBIX COCTOMT TPYHT, OUY€Hb OOJIBIIOE KOJTMYECTBO, OTHAKO ISt Oype-
HUSI BAYKHA HE caMa CTPYKTypa IpyHTa, a €ro IJIOTHOCTh, TBEPIOCTh U yCTOMYMBOCTD. Mcxons u3
9THX MapaMeTPOB BCE TPYHTHI MOXKHO Pa3/IeiIUTh Ha HECKOJIBKO OCHOBHBIX TPYIII: IUIACTUYHEIE,
KOTOPBIE CTIOCOOHBI XOPOIIIO PE3aThCS M BBIAABATH CTPYIKKY; TBEPBIC — X MOXKHO TOJIBKO IPOOHTH
WM KOJIOTh; CBIMTy4Ye-TUIBIByYHe — KpaifHe HEeyCTOMYUBBIC, 3a9aCTyI0 OMOI3AI0T MM OCHIIAIOTCA,
CTPYKTypa UX TaKOBa, YTO OHM MOTYT 3ar0J3aTh B MIPOOYyPEHHYIO CKBaXHHY. [0/ KaxIblil TpyHT
CYIIECTBYET TPH COOTBETCTBYIOIINX TUIA OypHUIBHBIX HHCTPYMEHTOB.

B cBs3u ¢ 3THM mepea HavaloM HM3TOTOBJICHMS TPyO4YaTOro KOJOZIA COOMPArOT BCE BO3-
MOYKHBIE CBEJICHHs O COCTaBE IPYHTA, CIIOSX, KOTOPBIE MPHUIETCS MPONTH 10 BOJOHOCHOTO CIIOSL.
Topazmo cnoxxkHee OypuTh TBepAble KAMEHHBIC CIIOM WIJIM K€ TPYHTBI, B KOTOPBIX COAEPIKATCS
BAIYHHO-TAJICYHUKOBBIE OTJIOKEHUS MPH MX 3ajieraHuH Ha rryOounHe cBbime 10 M. Takue moposs
OYEHb TPYAHO MPOUTH C TOMOIIBIO CAMOJIEIBHBIX HHCTPYMEHTOB.

Abuccunckuti mpyouamolii Konooey

Ecnu xaMeHHBIX TOPOJ B TPYHTE HET WIIN )K€ UX COAEpKaHNE MUHUMANBHO, IIPU 3TOM BOJIO-
HOCHBIN CJIOM COCTOMUT U3 PHIXJIBIX MOPOJ BHICOKON 36pHUCTOCTHU U 3aJIeTaeT Ha HEOOJIbIION IITy-
Oune (mopsiika 7 M), MpolIe BCero 000pyaoBaTh aOMCCUHCKUI TpyOJaThlii 3a0MBHON KOJIOZEL.
[aBHBIM 37€MEHTOM €ro KOHCTPYKIMHU SIBISIETCS HAKOHEUYHUK U3 TPYObl, BHYTPEHHUI IuaMeTp
KOTOPOM MOXKET cocTaBiATh 1,25; 1,5 u 2 mroiima (puc. 8).
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| »

Pucynok 8. AbuccuHCcKkHii TpyOUaThIii Konomaer

Takylo KOHCTPYKIMIO O4Y€Hb JIETKO YCTAaHABIMBaTh, HO, TEM HE MEHEE, 3JIEMEHTapHOe
YCTPOUCTBO aOMCCHHCKOTO KOJIOALA HE JIMIIEHO LEJIOT0 psAAa HEJOCTATKOB: B HEM HCHOIb3YeTCs
OPUMUTHBHBIN QUIBTP, MPEACTABIAIONINHI cO00 TPYOKY € TPO/IeTaHHBIMU B HEH MEJTKUMU OTBEp-
CTHMSIMH, @ MAKCUMaJIbHasl IITyOMHa ogbeMa Bosibl — 7 M. [lociienHnit MOMEHT 00bsICHSACTCS yCTPOii-
CTBOM 3a00pHOTO Hacoca, KOTOPBIA MOAHMMAET BOMY JIMIIbL B PE3yNbTaTe pa3pspKEHUs], KOTOpOoe
co3aaercs B TpyOe, a 3a CUeT UCIOJIb30BaHMS TAKOM TEXHOIOTUHU CTOJI0 BOABI HE B COCTOSHUM TOA-
HAThCS Oonee yem Ha 10 M.

[Ipu HEOOXOAMMOCTH A0MCCUHCKHI KOIO/IEI] MOXKET UMETh U ceT4aThli puibTp. TpyOy 3a0u-
BAalOT B CKBAKUHY JI0 T€X IOp, MOKa (UIBTP HE BOMAET B BOJOHOCHBIH CIIOH, a ypOBEHb BOJIBI B
camoit TpyOe oAHUMETCs MPUMEPHO Ha 1 M BbIle BepxHero kpas ¢unbsTpa. Torga npekpamiaror
3a0uBaTh TPYOB! U BBIKAUMBAIOT BOAY J10 T€X MOP, TOKa OHA MOJIHOCTBIO HE CTaHeT NMpo3payHoi. [l
HoA’beMa BOJIbl U3 CKBaXKMHbBI MOJKHO HCIIOJIb30BaTh py4Hble mopiiHeBble Hacockl: BKD#4, HP#3,
KP#4, «don», «Ypam», «Hotok», HK#10. Hacoc xak MoxxHO Oosee MIOTHO KpermsT Ha pe3nde
00caHON TPYObl KOHCTPYKIIUU.

O6cadHblie mpy6bi

I[J'IH 9TOT'0 JJICMCHTA KOHCTPYKI WU JIYyUYIIC BCETO UCIIO0JIb30BATh CTAJIbHBIC Tp}I6BI, 0COOEHHO
€CJIM BOJOHOCHBIN CJIOM HaXOAUTCS Ha 3HAUMTEIbHOM FJ'IY6I/IHG. CranbHbIe TPY6BI ropasgo npo4yHee
OCTaJIbHBIX HO,I[O6HLIX KOHCTPYKI_[I/Iﬁ. Bnomnne AOIIYCTUMO IIPUMCHATH TPY6BI, BBIIIOJTHCHHBIC M3
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acOeCTOIEMEHTa, JIACTUKA, YyTyHa WU JIPEBECUHBL. B €1HYI0 KOHCTPYKLIHIO UX COOUPAIOT U3
3JIEMEHTOB JUTMHOM 10 3—4 M C OMOUIbI0 XOMYTOB UM cBapku. Criocod coenrHEHUs 3aBUCUT OT
IuameTpa TpyObl: IpyU BHYTpeHHEM Auamerpe 50 MM ynoOHee MCIOIb30BaTh XOMYThI, €CIIH )K€
mrametp cocraBisier 100 MM u Goree, TO 311€Ch MPEANOYTUTENbHEE CBapka. MOXKHO IPUMEHSTh
My(TOBOE COCTMHEHHE: B 3TOM CIy4ae Ha KayKIOM KOHIIE TpyOBbI Hape3aeTcs pe3b0a, Ha KOTOPYIO
Y HaBUHYMBaETCs My(dra.
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Hacocbl ansa nogsrema BoAbI

Uto0b1 6osiee kKoM(POPTHO MOITH30BATHCS KOJOIIEM HIIM CKBAXXUHOW, IPUMEHSIOT Pa3HOTO
pona Hacochl. [IpaBuiIbHBIN HACOC B COCTOSTHHH 00€CTIEYUTh HOPMaJIbHOE JaBJICHUE BOJIBI B ITOJIMB-
HOM BOJIONIPOBOJIE, K TOMY K€ OH OyJIeT 3KOHOMHO PacXo0BaTh 3JEKTPOIHEPTHUIO.

HOI[06HI)IC HaCOChI OCHallI€HbI OJHUM HNJIN HECKOJIbKUMU pa60‘II/IMI/I Konecamu. KoangecTBo
UX ONpEAEIAETCS TUIIOM KOHCTPYKIMH (OJHOCTyIIeHUaTasi ujd MHoroctymnenyvaras). [Io pacnoso-
KEHHIO OTHOCUTENILHO BOJJOHOCHOTO CJI0Sl BUXPEBBIE HACOCHI MOAPA3EIIAIOTCS HA JIBE€ OCHOBHbBIE
TPYIIIBL:

* TOBEPXHOCTHBIC — CITIOCOOHBIC CAMOCTOSITETILHO 3a0UpPaTh BOAY; €CTh KOHCTPYKIIHH, Tpe-
OyroIIMe nepest 3aIyCKOM 3aloJIHUTh POTOP BOJOM;

¢ IIOI'PY>XKHBIC — KOJIOAC3HBIC U CKBA)KWMHHBIC.

JlaHHBIE KOHCTPYKUMHU CWJIBHO OTIMYAKOTCA APYr OT ApPYyra IO CBOEMY BHEIIHEMY BHIY,
METOAY YCTAaHOBKHU U OCHOBHBIM XapaKTCPUCTUKAM.

Ilpu unousudyanvbHoll NOIUGHOU cucmeme UCNONL3YIOM BUXPEBbLE HACOCYI,
OCHOBHbIM DNIEMEHMOM KOHCMPYKYUU KOMOPbIX A61Aemcs pabodee Koneco,
npUBOOUMOE 8 OBUIICEHUE 30 CHEM INEeKMPULECKO20 MOMOopa.

[ToBepxHOCTHBIE HACOCHI B OOJBIIMHCTBE CIy4yaeB UMEIOT TOPU30HTAIBLHO OPUEHTHPOBAH-
HBIN Bajl. MIX moMemaroT B ceualbHO OTBEACHHOM JIJIsl HUX [TOMELLEHUH, HAIIpUMEp B IIOJBAJIE,
OT/IeTIbHOM KOoMHate capas U T.A. [lomoOHbIe HacOChl 3a0MPaloT Biary M3 MIaxThl MU CKBAKUHBI
KOJIO/ILIA U TIOJT IABJICHUEM TIEPEAAIOT €€ B MOJUBHYIO cucTeMy. KOHCTPYKIMsS MOXET (PyHKIIHOHH-
pOBaTh M HECKOJIBKO MHA4e: 1ojaya BOJbl OCYIIECTBISIETCS HE B CHCTEMY, 2 B MEMOpaHHBIN 0ak,
KOTOPBII UIPaET POJIb HAKOMMUTENS, OTTYa BOJA YK€ UET B IIOJINBHYIO CUCTEMY.

IToBepXHOCTHBIN HACOC B CBOEH KOHCTPYKLIMA UMEET TAKKE CIIELUATIbHYI0 TOPJIOBHUHY, Yepe3
KOTOPYIO POTOP 3aIOJIHAETCS] BOAOH — 3TO HEOOXOIUMO Ui 00pa30BaHuUs THIPABIMYECKOTO KOH-
Typa. JlJi1 caMoBcachIBalOLIMX HACOCOB POTOP 3aJIMBAIOT BOJOM JIMIIb NEPE] IEPBBIM 3aIlyCKOM,
HACOCHI C OOBIYHBIM BCACHIBAHUEM 3aJIMBAIOT BOIOM KaXKIBIN pa3, IpHUUEM NOCIETHUHI TUIT 0OBIYHO
HCIIOJIb3YETCS B ITOJINBHOM CUCTEME IS TOBBILICHUS 1aBICHMSL.

[ToBepXHOCTHBIE HACOCHI UMEIOT CYIIECTBEHHOE OTpaHUYEHHE 110 ITyOuHe BcackiBanus. [1o
TEXHUYECKUM XapaKTEPUCTHUKAM, B OMMCAHUM TAKOW KOHCTPYKIMM 3TOT NapaMeTp yKa3blBaeTCs
PaBHBIM MIPUOTU3UTENBHO 9 M, HO Ha JieJie OH 00bIYHO He mpeBbimaer 7 M. [ToaTomy, ecnu Boga
3ajeraeT Ha OoJbleil IyOuHe, TO MPUMEHEHHe MO100HOr0 Hacoca CTAHOBUTCS HelenaecooOpas-
HBIM.

[TorpyxHble HacOCHI BBIKAYMBAIOT BOJY U3 BOJOHOCHOIO CJIOSl IPU HAXOXIEHUU UX 3HA4U-
TEJILHO HUKE, HEXKEITU 3TOT CJIoi. B pabodyeM monokeHuu X Bajl HAXOAUTCS B BEPTHUKAILHOM I0JIO-
*eHuu. JlaHHble HACOCHI UMEIOT KOPITYC, BHIIOJHEHHBIH B ()OpMe IIMIMHIPA, B KOTOPOM COAEP-
xKarcsi paboume Koyieca U dJeKTpoaBHrarenb. [lorpyxHoil HacoC MOJBEIIMBACTCS HA CTAJIbHOM
TpOCE, K KOTOPOMY KPENUTCS U AEKTPUUECKUI TIPOBO/L.

OnHoii U3 pa3sHOBUAHOCTEH MOrPYKHBIX HACOCOB SIBISETCS] CKBAXKUHHBIN, WM TITyOHMHHBIH
HAacoC, KOTOPBIH crocoOeH MmogHuMaTh Boxy ¢ rryounsl 1o 200 M. [Inamerp mogo0HOro Hacoca
BBIOMPAETCS B COOTBETCTBUHU C TUAMETPOM CKBAYKUHBI.

Ha naunbix ydacTkax OOBIYHO NMPHUMEHSIOT MOBEPXHOCTHBIE CAMOBCACHIBAIOIME MIIH XKe
MOTpyXkHbIE Hacochl. OCTalbHbIE PAa3HOBUAHOCTU HE CIMUIKOM IOMYJSPHBI U3-3a CBOEH BBICOKOM
CTOMMOCTH, [TI03TOMY BCTPEYAIOTCS 1OCTATOUYHO PEAKO.

[Ipu BBIOOPE KOHCTPYKIIMH HAcOCa JAJIs1 CKBRKUHBI MM KOJIOAIA IPUHUMAIOT BO BHUMaHHE
neOuT ncTounuka Bojbl. KonnuectBo 3a0panHON BOABI HE TOHKHO OBITH OOJIbIIE TPOU3BOIUTEIb-
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HOCTH BOZOHOCHOTO ¢J10s1. [Ipy 5TOM yUHTBIBAIOT CyTOYHYIO HOPMY BOJIbI M HAIIOP, CO3aBaEMbIil B
cucteme. OueHb BaXKHYIO pOJIb 3/1€Ch UTPAET U TUI BOJIOHOCHOTO CJIOS: SIBJISIETCS JIU OH HATIOPHBIM.

XapakmepucmuKku Hacocoe

VY mr00BIX HACOCOB €CTh JIBE€ OCHOBHBIE XapAaKTEPUCTUKHU: IPOU3BOAUTEIHHOCTH (OHA Ompe-
JIeJIE€T KOJIMYECTBO BObI, KOTOPYIO HACOC CIIOCOOEH BBIBECTH Ha IOBEPXHOCTH 3a €IMHUILY Bpe-
MEHH) U HaIop, WIK BbICOTa NOJAbEeMa (OIPEEIISET BHICOTY, HA KOTOPYIO HACOC MOXKET MOAABATh
BOJy IPH UMEIOILENCs TPOU3BOAUTEIBHOCTH).

O0a »TuX mapamMeTpa TECHO CBSI3aHBI MEXIy COOOH: eciii pabodee KOJeco OyIeT UMETh
IOCTOSIHHYIO 4acTOTY BpAIEHUs, TO C YBEIMYCHUEM IPOU3BOJIUTEIBHOCTH HAMOP 3aMETHO yIa-
JIeT. YUHUTBIBasi STH MOMEHTBI, BEIOMPalOT HeoOXonuMblii Hacoc. [Ipu BeIOOpe Takke MPUHUMAIOT
BO BHMAaHHE HEKOTOPBIE MHANBUAYAIbHbIE TPEOOBaHNUS, HAIIPUMED BBHICOTA TOJbEMA BOJIBI SIBJISI-
eTcst (PaKTOpOM, OTIPEAEIISIOIIUM Pa3HULYY MEXKIY YPOBHEM BOJIbI HETIOCPEICTBEHHO B KOJIOALE U
CaMoii BBICOKOW TOYKON BOIOPa300pa. YUUTHIBAIOT THIPABINYECKOE COMPOTHRIICHNE U HAIIOp Ha
y371aX BOJIopa3z0opa. DT mapamMeTphl CKIaAbIBAIOTCS U3 JIMHEHHBIX U MECTHBIX MOTEPh. JINHEITHbIE
IOTEPH PacIoaratoTcsl Mo MPsMBIM yyacTKaM TpyO, a MECTHbIE — B paliOHE IIOBOPOTOB, NEPEXO-
JIOB C OIHOTO IMaMeTpa Ha APYTOi, IPOYUX IEMEHTOB TPYOOIPOBOAHOM apMmartypsl. [Jist cpenHeit
MOJINBHOU CUCTEMBI TOTEPHU COCTABISIOT 1,5—2 MM BosiHOTO cTo10a. B Toukax Bogopaz0opa Hamop
JOJDKEH COCTaBIIATh 3—5 M.

CpenHsst pon3BOIUTENBHOCTD HACOCA JJIs CTAaHJAPTHOTO IAYHOT0 YYacTKa JOJKHA COCTaB-
JSTH IpUMEpHO 2—3 KyOomeTpa B yac. Ecnu jke ciemaHo MHOTO TOYEK BOAOpa3dopa, a Takke
IPEIYyCMOTPEH MOJUB 3HAYUTEIbHBIX IIOLIAAEH, STOT MapaMeTp yBEIMYUBAETCS, €T0 MPUIETCS
paccuuThIBaTh B MHAUBUTyaJIbHOM MTOPSIKE.
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Co6op poxpeBon BoAbI

B pa3HbIxX pernonax Haieil cTpanbl 00beM ocaikoB paznndeH. [Ipu norepe npuMepHo 4eT-

BEPTHU BJIary B pe3yJIbTaTe UCIIAPEHUH, Ha ydacTKe momaaso 120 M? MOXKHO cobpars 110 63 ky0o-
METPOB MPUTOJHON K MCIOJIb30BaHUIO BOABI. B TedeHMe rozna 3a cueT 3TOM BOIBI MOXKHO IOYTH
MIOJTHOCTBIO 00eCeunTh NOTPEOHOCTh MPHYCcaAeOHOro yuacTka B noause. Kpome Toro, HCmosns3o-
BaHME JIOKJIEBOU BOJIbI IIO3BOJIIET MEHbIIIE 3a0UpaTh BOAY U3 TPYHTA, YTO MPHUHOCHUT IOJIB3Y KO-
JIOTHH.

Cxema cbopa 1 HCIIOIB30BAHUS TOTO Pecypca AOCTAaTOYHO MPOCTA: BOJIA CTEKAET C KPBILIH
CTPOEHHS 110 CHEUATBHOMY KeJI00y U MPOXOAUT yepe3 PuibTp rpy6oit ounctku. OTUIbTpoBaH-
Hasl BOJIa [10Na/1aeT B MOA3EMHBIN WU Ha/I3€MHBIN pe3epByap. [Ipu ycTaHOBKe Takoil KOHCTPYKLIUN
YUUTBIBAIOT TOJIBKO OJJMH MOMEHT: €€ XOPOLIO 3alUINAI0T OT BO3IEHCTBUS COJTHEYHOIO CBETA, TaK
KakK B IIPOTUBHOM Clly4yae B BOJIe HAUHYT pa3BUBAThCs BOAOPOCIU U GakTepun. CTaparoTcsi, YTOObI
BOJIa B pe3epByape Bce BpeMs Obliia MpoxJagHoi. 13 Hero ee BRIKAYMBAIOT HACOCOM M HCTIONB3YIOT
JUISL XO39MCTBEHHBIX HYX]I.

B HexoTophIx pupMax MOXKHO HAHTH LIeJIbIE CUCTEMBI 110 COOpPY M MCIIOIB30BAHUIO JTOXKIe-
BOI1 BOZIbIl. B Takne KOHCTpYKIMHU BXOZSAT: NIOIUIABKOBOE PEJIe, KOTOPOE MOKa3bIBAET YPOBEHD BObI
B pe3epByape; aBTOMATUYECKOE YCTPOHUCTBO JUIsl TOIIOJIHEHUS PE3epByapa U3 LIEHTPAJIbHOIO BOJO-
IIPOBOJIA; Pa3HOTO POAA MHIUKATOPBI.

Ilpumenenue nodobHLIX pe3epsyapos no3eoisem obecneyums OauHbll
yuacmok 8000u npumepro na 85 % om obweil nompebnocmu. B smom ciyuae
CMOUMOCMb MOHMANCA CUcmemMbl coopa U NoauUa OKYNUMCA 00CMAmMo4HO
bvicmpo.

O0BeMm pe3epByapa BBI6I/IpaeTC$I B COOTBCTCTBHH C HCO6XOI[I/IMI>IM KOJIN4YECCTBOM BOJBI.
CriumikoM O0JIBIIOH 00BEM HEBBITOJICH, TAK KAaK B PE3C€pByap HNPpUACTCA AOIOJHUTCIBHO HOJIN-
BaTb BOAY U3 MTOJIMBHOM CHUCTCMBI, CIIMIIKOM MaJIEHbKHH HE CMOXKET 00€CIIEYNBATh HOTpe6HOCTB B
IIOJINBC HUJIN KC IIPOCTO HE 6y,I[eT BMCILIATh B cebs MOCTYIIAOIIYI0 JOXIACBYIO BOAY.

Pacuer oObema mpoct: Ha 100 M° y4acTKa B JaYHBIA CE€30H MPUAETCS €KEHEEIbHO TPATUTh
10 4 xyoomeTpoB Bojibl. [1oHOCTBIO cOOpATh A0XKIEBYIO BOAY HE yIAcTCsl — OTEPHU BCE PaBHO
OynyT.

OnTumalnbHbI 00beM pe3epByapa AJis BOAbI COCTABISET NPUOIU3UTENBHO 5 % OT Konuue-
CTBa JIOXKIEBOM BOJIBI, COOMpaeMoii B TeueHue roaa. Eciu xe pacxos BobI TUTAHUPYETCS OOTBITUM
WM MEHBILIUM, TO OepyT 00beM pe3epByapa, paBHbII cooTBETCTBEHHO 7 % wiu 3 %.

DKOHOMHUYECKHE TIOKAa3aTeau MPUMEHEHUs J0XK/I€BOI BOJIbI B XO3SIICTBEHHBIX HYKJaX yBe-
JMYMBAIOTCA 34 CYET HEKOTOPBIX XUTPOCTEM:

* MOBBIIIEHKE TUIONIAIU cOopa BOJBI C MOMOIIbIO 000PYAOBaHUS JOTIOJHUTENbHBIX IJIOIIA-
JIel KPBIIIHA BOJOCTOKAMM;

* IOAK/TIOUYEHUE XO3UCTBEHHBIX y3JI0B, HAIpUMEp TyajeTa WK TyIIeBOi, TOIBKO K pe3ep-
Byapy C J10’KJI€BOW BOJION.

CobpaTh Takyl0 CHCTEMY BIIOJIHE MOXXHO M CAMOCTOSATEIbHO, YUHUTHIBAS BCE HYKIbl U
MOTPEeOHOCTH B PACXO/IE€ BOJIBI.
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WUHCTPYMEHTbI ANsi py4YHOro 6ypeHunsi CKBaXKUHbI

N3roroBnenne cKBaXuH JUIsl IOJIY4YEHUS BOJIbI 10 TAKOM TEXHOJIOTUU HE TaK JABHO UCIIOJIb-
30BaJIOCh KaK MPOMBIIIJIEHHBIA MeTOA. B HacTos11ee BpemMsi B IPOMBIIIJIEHHOCTH OH TOXE MpUMe-
HSIETCSl, HO TOJIBKO B TE€X CIIy4asixX, KOrja HeT BO3MOYKHOCTH JJOCTaBUTh OypOBYIO TEXHUKY. YIapHO-
BpalareirbHoe OypeHUe HCIOIb3YeT TOIBKO MYCKYJIbHYIO CHIIy YeJIOBEKa, 3a CYET NPUMEHEHUS
TaKOM TEXHOJIOTUU COOPY’KAIOT KOHCTPYKIUU TuaMeTpoM 110 250 MM 1 m1yOouHoi 10 70 M, 01HaKo
B HEKOTOPBIX ClIydasx NIyOWHA CKBaXKUHBI MOXKET COCTABIATh U 710 100 M.

CKBa)XMHY yJapHO-BpalllaTeIbHBIM METOI0OM M3rOTaBIMUBAIOT IyTEM BPALLEHUS PA3IUYHBIX
OypoB, B CIIy4yae TBEPAbIX WM ChITy4e-IUIaByYHX MOPOA MPUMEHSIOT ClIEUaIbHbIE 10JI0TA U CTa-
KaHbl. Bce ymoMsiHy ThIe HHCTPYMEHTBI KPEISTCS K CIIHaIbHBIM OYPOBBIM IITAHTAM — CTEPKHSIM.
WX BpamatoT Bpy4Hy10 WIHA NOJHUMAIOT U COPAChIBAIOT B CKBAXKUHY.

UrtoObI MPONTH IITACTUYHBIE TOPOABI, IPEICTABISIONINE COOON CMECH IIMHBI C TECKOM HITH
K€ YUCTYIO TJIMHY, OOBIYHO MCTIONB3YIOT CIICIUANIbHBIC JOXKKOBBIE OyphI, WK JTOKKH. JIOKKa —
HEOObIION MOTYLMIMHIP, CAETAHHbIN U3 JTUCTOBOM CTalU, PEeXKyIllas KpOMKa HaXOAUTCS Y HETO
cinea. [lopoga B monocTu JaHHON KOHCTPYKLMHU YIEPKUBAETCS 3a CUET CKATHUS U NMPUINIAHUSA,
[03TOMY IIPO/I0JIbHAS LIEJTb, HAXOISALIAsICSl MEXKTy KPOMKaMHU, JIJIS ChIITY4HX OPOJ] AeTaeTcs boee
y3koil. JIoxkka 3a0upaet B cedst Mopoy MEKIy BEpXHEH U HIKHENH KPOMKAMHU.

Takoii Oyp BIIOJTHE MOXKHO CJIENIaTh U CAMOCTOSITEIBHO, HAIPUMED U3 TPYOBI HYKHOTO JTHa-
MmeTpa. Ee MoXHO ucnosbp30Barh Aaxke 0e3 cuelualbHON TepMUYECcKOoi 00pabOoTKH pexyLIX Kpo-
Mmok. [lopona, koTopyro Oyp BbIpe3aeT, IOJHUMAETCSI Ha IOBEPXHOCTh BMECTE C CAMUM HHCTPY-
MEHTOM. 32 OTHO MOTPY>KEHUE B CKBAXHHY MOXKHO yIITyOUThCs puOan3uTensHo Ha 3040 cm.

CymiecTByeT nHasi KOHCTPYKIHS: Oyp BBITOIHSIOT B (hopMe OOBIKHOBEHHOTO OypaBa — CTajIb-
HOTO JIMCKA C Y3KHM CEKTOPOM M OTOTHYThIMH KpoMkamu. OJHaKo, 3TUM MHCTPYMEHTOM OUYEHb
HEey/100HO paboTaTh B IJIACTUYHBIX HEOOBAJIMBAOLIUXCA TopoAax. Takoi Oyp O4eHb JIETKO YXOIUT
B CTOPOHY, YacTO BBI3bIBAET CIMULIKOM CHJIbHOE UCKPUBJIEHUE CKBAKUHBI.

Jnist pa®oThI C TUIOTHBIMH TIIMHAMHU M CYTJIMHKAMH OEpyT 3MEEBHKOBBIN Oyp, MM 3MEEBHK,
KOTOPBIN BHEIIIHE OYEHb MOX0XK Ha OypaB 1o aepeBy (puc. 9).

Pucynox 9. 3MeeBUKOBBIN Oyp
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Huxnss pexyias KpoMKa 3TOro HHCTpyMEHTa 1o (opMe HallOMUHAET JIACTOYKUH XBOCT U
Jies1aeTcs 3aKaJeHHON. 3MeeBUK padoTaeT Kak IITONOP: PU BPAIlIeHUH OH BBUHYMBAETCS B IPYHT,
IIpU €ro NoAbLEME 1Mopoaa ACPKUTCA Ha €0 BUHTOBBIX JIOIIACTAX. Ilocne KaXXAbIX IBYX 060pOTOB
3MEEBHK HY)KHO IMOJHUMATh. ECIu 3TO JenaTh pexe, Harpy3ka Ha Oyp OyJeT CIUIIKOM OOJBIIOH,
M3-3a 4Cro WTaHru MOryT NOpBaThbCA.

TaKYIO KOHCTPYKIHUIO CaMOCTOATCIIbHO BBIIIOJIHUTH BECbMa HpO6J'IeMaTI/I‘-IHO, IMO3TOMY BMC-
CTO HETO 4YaCTO HCIIOJIB3YIOT OTPC3KHM BUHTOBBLIX IIHCKOB OT CEIILCKOXO3IMCTBEHHON TEXHUKH.
BepyT snemenT mHeka ¢ 3—4 BUTKaM#, CHU3Y C IIOMOIILIO JYTOBOM CBapKH 3aKPEIUISIOT CTATBHOE
CBEpJIO, UTOOBI Oy IIEJT CTPOro MO LEHTPY B 3a00€. CBEpXy MPUKPEIUISIOT OTPE30K TPYOHBI, Yepe3
KOTOPBI 3MEEBUK Oy/IeT COSAMHATHCS cO mTaHraMu. O4ueHb yI00HO MCIIOIB30BaTh ISl OypeHus
TUTOTHBIX TJIUH OOBIKHOBEHHBIC PHIOOJIOBHBIC OypHI.
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NMpoknaaka nonuBHOro Bogonposoaa

[lepBas 3anada, KoTOpast pemaeTcs Npyu MOKYIKE JaYHOTO YYacTKa,— MPOKIaIKa IOJIMBHOTO
BOJIOIIPOBOJIA. B oTiMume oT neHTpanbHOTro BOAOCHAOKEHUS, T/Ie B UTOTre TpeOyeTcsl KaueCTBEeH-
Has MUThEBas BOJA, 3/1€Ch MOXHO MPUMEHSATH HEPXKABEIOINE UM METaJIOIIACTUKOBBIE TPYOBI.
Haubonee nemieBblii BapuaHT — OT BXO/1a BOJONPOBOAA MPOKJIAAbIBATh LIUIAHTH, U3TOTOBJICHHbBIE
U3 Pa3IMYHBbIX CHHTETUYECKUX MaTEpUasIoB.

Cobupath Takoi BOJONPOBOA MOKHO C TIOMOILBIO CBAPKU WUJIH )K€ ITyTEM COEAMHEHUS TPYO
METaJUIMYECKUMH (UTHHTaMU. Eciii HEoOX0IMM BOJOIMIPOBO], KOTOPBIA OyleT MCIONb30BaThCs
TOJIBKO B TEILIOE BPEMs I'0Jla, COBCEM HE 00s3aTeIbHO KOIaTh MO HErO TPAHILEI0, JIyYIlle BCETO
YCTaHOBUTH TPYObl HA METAJUIMUECKHE Onopbl. [Ipu cOOpKe yUnTHIBAIOT, UTO HY>KHO OyZIET J1e1aTh
HEOOJIbIION HAKIIOH B CTOPOHY BBIITYCKHOT'O BEHTUJISI — TAK TOPA3/10 MPOILE CIIUTH BOY U3 CUCTEMBI
II0CJIE OKOHYAHUS JIaYHOT0 CE€30HA, YTOOBI OHA B XOJIOJHOE BPEMS rojia HE 3aMep3/a U HE Pa3o-
pBaina TpyoOBbl.

Ecnu no3BosisitoT cpeacTBa U BpeMsi, TO MOKHO BCETO Pa3MECTHUThH MOJIMBHOM BOAOIPOBOJ
10J] 3eMJIeH, HUXKE YpPOBHS MpoMep3aHus rpyHTa. Jljis 3T0Oro Hy»KHO MCHOJIb30BaTh HEOLMHKO-
BaHHbIE METAJUIMYECKHE TPYOBbI, KOTOPBIE MEPEl YKIaAKOM B TPAHILIEIO OKPAILIMBAIOT. DTO MO3BO-
JIUT MPEIOXPAHUTh KOHCTPYKIIMIO, 0COOEHHO CBAPHBIE U MHBIE COCTUHEHUS, OT BO3EHCTBUS KOP-
pO3UH, UTO B 3HAUUTEJIBHON CTENEHU YBEIMUMBAET CPOK CIYXKObI BCEH CHUCTEMBI BOIONPOBOJA.
Ecnu TpyObl OLIMHKOBAaHHBIE, TO X OKPALIUBAIOT TOJIKO HA YYacTKaX, I71€ OLIMHKOBAaHHOE MOKPHI-
THE COILJIO,— B paliloHE CBAPHBIX COENMHEHUN. XpOMUPOBAaHHBIE U IJIACTUKOBBIE TPYObl BOOOIIIE
MOYKHO HE OKpPAIlIUBAaTh.

Ecnu Ha usroroBneHue TpyOOINpoBOAa JUIsl MOJIMBA BPEMEHU U CPEACTB HET, UCIOJB3YIOT
0OBIKHOBEHHbIE IIJTaHTU. Kak JieTHui BapuaHT, Takoe pelieHne npoOieMbl IPaKTUYECKU HICATbHO
— IIUTAHTH HE TIOTPeOYyIOT 3HAUYNTENbHBIX (PMHAHCOBBIX 3aTpaT, COOMPATh UX B OHY KOHCTPYKIIHIO
OYEHb JIETKO (HE MOHAJA00UTCS KaKuX-HUOYb OCOOCHHBIX HAaBBIKOB MJIM YMEHUH), HE MpHUIETCS
M3rOTaBJIMBATh CUCTEMY YTEIUIEHHs BojpomnpoBojaa. [locie 3aBepiieHust JauHOro ce30Ha IIJIaHTu
IIPOCTO CMaTHIBAIOT U YOUPAIOT 0 BECHBI.

VY takoro crioco6a opraHu3aIy MOJIUBHBIX PA0OT €CTh U HECKOIBKO HeJ0CTaTKOB. [Ipexe
BCEro, Marepuall, U3 KOTOPOro U3rOTOBJIECHBI MTOJUBHBIE IIJIAHTH, CIUILIKOM MSTKHM — €ro MOXXHO
HOBPEIAUTH JIONATOW MM MOTHIrOH. [Ipu AIUTENbHOM HaxXOXKJIEHUM HA COJIHIE TaKue IIJIaHTu
UMEIOT CBOMCTBO pacchixaThesi. Kpome Toro, Ha MOpo3e UTaHTU TPECKAIOTCS, XPaHUTh UX B capae
HE CTOMT, TaK KaK B 3TOM CJIy4yae pa3pblBOB WM TPEIIUH TOYHO U30€KaTh HE yAacTCsl.

He kaxxaplil maHr npeaHa3HadeH Ui BBICOKOTO JABJICHHs BOAbl. Ecim B cucTeMe OHO
JIOCTaTOYHO OOJIBIIIOE, a IIIAHT Ha 3TO HE paCCUUTaH, TO OH CPasy ke MOXKET IPUITH B HETOJHOCTbD,
IIOSTOMY B IaHHOM cITy4dae MproOpeTaloT apMUPOBAHHBIC IIIJIAHTH, CIIOCOOHBIE BBIIEPKAThH BBICO-
KO€ JJaBJICHUE.

UYrto0bI COENHATH MEXTY COO0I MOAOOHBIE YJIEMEHTHI B €IMHYIO CHCTEMY, TPUMEHSIOT T1a-
CTUKOBbIE (UTUHTU: TPYOKH, TPOMHUKH, IEPEXOTHUKH, XOMYTHI U T.1I.
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YyeT pacxopa Bogbl

VYyet pacxoa BOIbI TPOU3BOAUTCS C TOMOIIBIO CIICIIUATBHBIX CYETUUKOB. OHM HEOOXOTUMBI
B CJIy4ae, €CIIM y4aCTOK CHa0XaeTcsi BOJAOM OT IIEHTPAIBLHOTO BOJIOTIPOBO/IA MJTH KE OT KOJIJICKTHUB-
HOM apTE3UaHCKON CKBaYKUHBI.
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KoHel o3HakomuTtenbHoro doparmeHTa.

Tekct npenoctabien OO0 «JlutPecy.

[IpounTaiiTe 3Ty KHUTY UEIMKOM, KYIIMB IOJIHYIO JIeraabHy10 Bepcuto Ha JlutPec.

Bbe3omacHo omnarute KHUTY MO>KHO OaHKOBCKOM KapToit Visa, MasterCard, Maestro, co cueta
MoOMIBHOTO TenedoHa, ¢ IIaTexHoro TepMunana, B caione MTC unu CsasHol, uepe3 PayPal,
WebMoney, Annexc.densru, QIWI Komenek, 60HyCHbIMM KapTaMH WU APYTrUM ynoOHbIM Bam
CII0COOOM.
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