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OMNbIT OTPABOTKW HA PEYHOM MOJIMIOHE
S/IEMEHTOB 3KOJIOTMUECKUN LWAOALLEN
TEXHOJIOMMN N OBECTMEYNBAIOLLUMX NX
BHEAPEHWE TEXHUYECKWMX CPEACTB
A19 NOABOAHOW AOBbIUM MECKA

B.FO.Kyxapb, HWUIMWokcaHmalu, ~N[HernporneTpoBCcK

YkpavHckoe [NprvyepHOMOpPbE  MOCTOSAHHO WCMbIThIBAET OCTPbIi
[eUnNT B CTPOUTENBHOM Mecke. 3anacbl KOHTUHEHTa/IbHbLIX MECTOPOX-
[JEHWI OrpaHUYeHbl U UX OCBOEHWME CBA3AHO C OTUYXAEHWEM LEHHbIX B
NPUPOSOOXPAHHOM OTHOLLEHWM 3eMeflb, U3bATME KOTOPbIX M3 060poTa
CHMXKaeT NoTeHUuas arpapHoOro cekTopa pervoHa.

Ceonornyeckummn unccnefoBaHUAMM pasHblX OpraHv3aLluvii B aksa-
Topun A30B0-YepHOMOpCKOro 6acceliHa OTKpbITbl W pa3BefaHbl MHOMO-
YMCNeHHble MECTOPOXKAEHNA CTPOUTENbHBLIX MecKos [1].

B HacTosee Bpemsa f0Oblva Mecka M3 MOPCKUX MPUOPEXHbIX Me-
CTOpPOXAeHU A30B0O-UepHOMOPCKOro 6acceiiHa BedeTcs ¢ rybuHbl 5-10
M, UTO BbI3blBaeT abpas3no 6eperoBoi MMHWUM, YXYLLLIEHNE 3KONOrNYECKO
06CTaHOBKWN BOAHOI Cpefbl 1 [JOHHOM MOBEPXHOCTM.

OnbIT 3KcnnyaTaumm NoABOAHbLIX KaPbePOB Y MOAENUpOBaHue Mpo-
LleCCOB IMTOAMHAMMKN A0Ka3aan, 4TO Npu pa3paboTke NeckoB C raybuH
6onee 25-30 M Ha 3HAYUTENTLHOM y[anleHn OT 6eperoBoii MMHUK He ByaeT
NPOVCXO4WTL pPasmblB 6Geperos M NOABOAHOIO CKAOHa. [o3TOMy € aTMMK
rnybrvHamy LWenbhoBON 30HbI CBA3aHbl peasibHble MEePCrneKTUBbl CO34a-
HVUS MOLLHOM 06a3bl CTPOMTENbHbIX MECKOB [2].

Bospoclune B nocnegHee Bpems TpeboBaHMS K 3allMTe MOPCKOW
BOAHOI 3Kocpeabl 1 JOHHOW NOBEPXHOCTHW, a TakXke OTCYTCTBUE napka co-
OTBETCTBYHLLEN A0ObIYHOM TEXHUKN AN1d paboT Ha 60/blunX FaybuHax ¢
BO3MOXXHOCTbIO BbINOMHEHMSI 3TUX TpeboBaHWii 06ycnasnmMBaloT He0b6Xo-
LMMOCTb CO34aHMsi HOBOW TEXHOMOrMM fobblum 1 obecneynmBaromx ee
BHeZpeHMe TEXHNYECKUX CPefcTB. PelleHVem 3Toi npobnembl W 3aHMMa-
etca HATMMokeaHmald, HaunHas ¢ 1994 ropa.

MHcTUTyTOM paspaboTaHa KOHLUENUWA 3KOMOrMYecKn  LiafsLlei
TEXHOMOrMW ANt A06bIYN CTPOUTENIbHOMO MNecka Ha Lwenbge YepHoro u
A30BCKOro Mopei ¢ rny6uHsbl go 50 M. CylHOCTb TEXHOMOMMN 3aK/to4a-
eTca B cnegyrowem. Jobbiya necka nNpou3BoguTCA U3-Mog LOHHOro Cnos
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MO/IE3HOr0 UCKOMaeMoro 3ar/ly6/1ieHHbIM rPYHT03a60pHVKOM 3)KEKTOPHO-

ro Tuna ("rnyomHHBLIA" cnocob 3abopa necka). 3aMKHyTas cucTemMa Tex-
HOJTIOFMYECKOr0 BOAOCHAbXKEHUSI TPyHTO3ab0OpHMKa NpegoTBpaLLlaeT copoc
B MOpe BOfbl, OTAE/NIEHHOM OT A0OLITOrO NMecka, UCK/KYas TeM CaMbIM, €r0
3amyTHeHue. Takoli cnoco6 fobblum npegnosaraeT MUHUMMU3AUUIO HaHO-
CUMOrO yuiepba JOHHOMY 1 BOGHOMY GMOLEHO3aM.

3a Bpemsi BbIMOSHEHMSA PaboTbl NMPOBeAEHbl TEOPETUYECKUE Mpopa-
60TKM, NOArOTOB/IEHA METOAUKA pacyeTa FPyHTO3ab0pPHNKA 3>KEKTOPHOIO
TMNa 1 Ha ee OCHOBE CMPOEKTMPOBAH MOHOMACLUTAOHbIA MakeT, npoBe-
[eHbl NabopaTopHble UCMbITAHUSE MaKeTa FPyHT03ab0pHMKa 1 MPOLLECCOB,
nponcxoasawmx npu 3abope necka ¢ NOBEPXHOCTHOIO C/0s 1 U3-MOA He-
ro. PesynbTatbl UCMbITAHWI 1 MX MOcieayowas 06paboTka NOATBEPANIN
NPaBWIbHOCTb MPUHLUNNANIbHBLIX MOMOXKEHWA TEXHOMOIMN U KOHCTPYK-
TMBHbIX PELLEHUI OCHOBHbIX 3/1IEMEHTOB A06bLIYHOr0 060pyA0BaHNS.

BbIMOMHEHHbI KOMMIEKC TEOPETUYECKUX U TabopaToOpHbIX Ucche-
[OBaHWMIA MO3BO/IMA HaumMHas ¢ 1996-1997 rr. mepeinTn K MOATrOTOBKE M
NPOBEeAEHMIO HaTypPHOIO MOPCKOr0 3KCMEPUMEHTAa Ha MOABOLHOM MECTO-
poXaeHUn necka. Llenbto akcnepumeHTa ABNsSeTca NpoBepka u oTpaboTka
B peasibHbIX YC/I0BMAX MOPCKOTO MECTOPOXKAEHUSA 3KOMOrMYECKU Laas-
LLei TEXHONOIUX MOABOAHOM A06bIYM Mecka n 06ecrneynBaroLnX ee BHe-
[PEeHMEe TEXHUYECKNX CPEACTB.

YuynTbiBas BbICOKYH CTOMMOCTb 3KCMEPUMEHTa/IbHBLIX paboT B Mop-
CKMX YCNOBMSIX, OblIO MPUHATO PELUEHME O MPOBEAEHWM MEPBOro 3tana
HaTypHOr0 3KCMEpPUMEHTa Ha PEYHOM MECTOPOXKAEHUN necka. [Mpy 3Tom B
Xo4e paboT Npy OTHOCUTENIbHO HEBbLICOKUX 3aTpaTax MOXHO 6bif0 oTpa-
60TaTb 3M1EMEHTbI TEXHOMOIMWU OTPAbOTKM ydacTKa MECTOPOXKAEHWS C
ob6ecneyeHmemM MakCMMa/lbHO BO3MOXXHOIO COXpaHeHWs LOHHOW MoBepXx-
HOCTWM U Ka4yecTBa BbleMKW MeCKa, MPOBECTU PECYPCHbIE UCMbITaHWA TeX-
HOMIOFMYECKOTr0 060pPYAOBaHWSA, OMpeae/nTb YAeNbHbIE 3HEepreTuyeckme
3aTpaTbl JOObIYM U MOKasaTen HafeXHOCTU 060pyAOBaHMs, MPOBECTM
nccnepoBaTenibCKMe UCMbITaHNA CUCTEMbl 3aMKHYTOrO BOAOCHaGXeHUA
[0BbIYHOr0 opraHa, MHCTPYMEHTa/IbHO OMNPeaennTb CTeneHb CHUDKEHUS
HeraTMBHOIO BO3AeNcTBMS f0ObIYHbIX paboT No pa3pabaTbiBaeMoi TEXHO-
JIOTUN Ha BOAHYH 3KocucTemy. NpoBefeHne peyHoro 3KCrnepumeHTa no-
3BOMINIO Obl BbISIBATL U PELLMTL 40 BbIXO4A B MOPE 3HAUUTE/bHbIA 06bEM
BOMPOCOB, CBSA3aHHbLIX C OTPabOTKOM 3/1EMEHTOB HOBOW TEXHOMOTUN W
obecneyrBaroLLell ee BHeApPeHUe TexXHUKKW. [MapanniensHo ¢ NPoBeAEeHVEM
PEYHOr0 MPOAO/MKAIMCL PaboTbl MO MOAFOTOBKE K MOSIHOMAcLITabHOMY
MOPCKOMY 3KCMEPUMEHTY.
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PeuHoli akcnepumeHT ce3oHa 1997 r. npoBogwica Ha CamapCKoMm
MeCTOPOXAEHUN Mecka B HOro-3anafHo 4YacTu osepa WM. JleHWHa, £B-
naoweroca npogoskeHnem p.Camapbl npy BnageHun ee B p. AHenp (B
yepTe r. [lHeNnponeTpoBcKa). B reonornyeckoM OTHOLUEHUW palioH MecTo-
POXIEHUS PACMOJIOKEH Ha CTbiKe YKPaMHCKOT0  KPUCTTIMYECKOTO
maccuBa [JHenpoBCcKo-OHELKOW BraAvHbl.

TeMHoO-cepas Un 1 WAUCTO - FIMHUCTas Nnopoja, 3asieraroLume rnog
BOZOW Ha rny6uHe ot 1,30 go 6,17 M, OTHOCATCA K BCKPbILWHbLIM MOPOAaM,
MX MOLLHOCTb Konebnetcsa ot 0,3 fo 4,6 M, B cpefHem cocTasnseT 1,5 m.

lMones3Hoe Mckomaemoe MECTOPOXKAEHWUSA MPEeACTaB/IeHO Meckamu
KBapLeBbIMM MESIKO - TOHKO3epHUCTLIMW, CEporo, TEMHO-CEPOro, >KeNTo-
BATO-CEPOro LBeTa C BK/OUYEHVEM OMTON pakyLUKX 1 OYeHb MeSIKOro rpa-
BuA. lNeckn 3aneratoT B BUAE njacta MOLWHOCTbLIO oT 1,2 o 9,0 M, B
cpegHem 5,3 M. Mo MUHepasibHOMY cocTaBy necku CamapcKoro MecTtopo-
YKOEHUS ABMISOTCA MOHOMWHEPaibHbIM, OGHOPOAHBIM ChIPLEM C COAEpIKa-
HMeMm KBapua B Konuyectse oT 91,0 go 94,9%.

[na nposefieHNA 3KCNeprMeHTa B PeYHbIX YCN0BUAX Bbin pa3pabo-
TaH U U3rOTOB/IEH MNaByunii IKCNEPUMEHTA/IbHBIN CTeH[, Ha H6ase H6apxu -
naowankn rpysonogbeMHocTbto 200 TOHH (puc. 1). OCHOBHOE TEXHOJ10-
rnyeckoe obopyzoBaHve CTEHAA BK/IHOYAET C/IeAYIOLLME Y3ibl.

MonHopasmepHbIli 06paseL, rpyHTO3abopHUKA HKEKTOPHOro Tuna,
OCHALLEHHbIA BYypALMMY U pa3MblBaloLLMMU GopcyHKammn. [pyHTO3a60p-
HVWK COEAVHANCH C HAmnopHOW W My/bMOBOA MarucTpansiMu cTeHga no-
CPefCTBOM TMOKUX Pe3VHOBbLIX PyKaBoB. ['PyHT03abOpHMK OCHALLEH WH-
[LVNKATOPHOW LUTAHION AN KOHTPOAS F1YOWHbI MOrPY>KEHNS.

Cnycko - nogbem-
Hoe ycTtpoiicTBo (CIMY),
BbIMO/IHEHHOE B BUAe
CTPENoBOro  rpy3onogb-
€MHOro KpaHa C rugpas-
JINYECKUM NnpUBOLOM
nogvema cTpenbl. [pyH-
T03abOpHMK  nojaseLuun-
Ba/iCA Ha KpaHOBOM
KPIOKEe, €ero BepTUKasib-

. . HOe MepemeLLeHne mnpo-
Puc. 1. MNnasyunii aKcnepumeH Ta/lbHbI M3BOAMNOCH TPABEHMEM

CTeH[ Ha 6a3e bap>Kn-NNnoLaaKm - BLIGMpaHMEM KaHaTa
rpy3onogbeMHOCTbI0 200 TOHH N
nebeakoii T/1-9 ¢ Taro-
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BbIM ycuavem 1,2 1.

HacocHoe o6opypoBaHue, cocTosiLiee u3 pabodvero Hacoca [MpK
400/40 B KOMIMNEKTe C 3NeKTpoABUraTesieM MoLLHOCTblO 132 kBT 1 BCno-
MoraTenbHoro Hacoca AX 45/54 B KOMMNMEKTE C 3N1eKTpoABUraTeniem
MOLLHOCTBIO 55 KBT. BcrnomoratesnbHblli HAcOC NnojaBan BOAy K 3KeKTopy
3anycka, OTKayMBaBLUEMY BO3L4yX W3 3a60pHOro 6aka, OCyLlecTBiAs TeM
cambIM 3anofiHeHVe BOAOM paboyeil NOMOCTM OCHOBHOrO Hacoca Mepes
€ro 3aryckom, a OCHOBHOI obecrneuvBan mofadvy BoAbl MOf AaBneHueM 4
Krc/Cm2 K rpyHTO03a60pHUKY .

HanopHbIi 1 NynbnoBbii TPY60NPOBOAbI, & TakXKe CoeanHUTENbHAsA
apmaTypa, 06beguHALWMNe OCTaslbHble 3/IEMEHTbI TEXHOIOMMYECKOro 060-
pyfoBaHWS B €OUHYIO Tuapasnnyeckyto ceTb. CpeacTsa nanuiboHUPOoBa-
HWSA, NpeAcTaB/eHHble SKopsAMM Xosnna maccoi 150 Kr, SsKOpHbIMM KaHa-
Tamm O 13 MM 1 nebefkamu c anekTponpueogom. CpeacTBa sHeprocHa6-
XKEHNA W YMpasfieHus, COCToALMe U3 An3enb - dnekTpoctaHuuu ATCI1-
200, aneKTpoLlKagoB 1 NybTa ynpas/eHus.

OCHOBHbIE TEXHWYECKME XapaKTEPUCTUKN 3IKCMepUMeHTaIbHOro
CTeHAa crnefytoLLme.

1.Mpoun3BoAMTENBHOCTL MO My/bMe pacyeTHas, m3.'yac L0300
2. Fny6uHa fo6b14mn, 0T NOBEPXHOCTU BOAbI, M ho 5
3. py3onofbeMHOCTL 6a30BOro NnascpeacTsa, T 200
4. CKOpOCTb NOAbeMa - OMyCKaHusi FPYHT03abopHUKa, M/C 1,0
5. I'py30n0AbEMHOCTb CMYCKO - MOLbEMHOIO YCTPOWNCTBa, T 5,2
6. MoLLHOCTb An3enb-3/1eKTPOCTaHLMK, KBT 160
7. Pacxop ansenbHOro Tonamea, Kr/vac 28

Ocoboe BHUMaHMe npu pa3paboTke cTeHAa OblI0 HanpaBieHO Ha
obecrieyeHne MakCMMabHO BO3MOXHOIM MPOM3BOAMTENIbHOCTM MO Ny/bne
rpyHTO3a60pHMKa NPV UMEOLLLEMCS HACOCHOM 060pYA0BaHMM 3a CYHET Orl-
TMMa/ibHOro nogbopa 6anaHcoB BOAbI, PacrpefensioWmMxcs B rpyHTo3a-
H60pHMKE Ha )KeKTUpOoBaHue (co3gaHve Tpebyemoro nogmnopa 1 npomnyck-
HOV cnocoBHOCTU) 1 Ha pa3MbiB MaccyBa Mecka U NPUroToB/EHWE MY/lb-
Mbl.

3a Bpemsa NpoBefeHus 3KcrnepuMeHTa ce3oHa 1997 r. TexHonorude-
cKoe A06bluHOe 060pyaoBaHMe HapaboTano 185 yacoB HenoCpencTBEHHO
no gobbive M okoso 90 YacoB Ha BCMomoratesibHbIX paboTax (00KaTka,
Hanafka, Moys3/ioBble WCMbITAHUA, UCMbITaHUA U OTPaboTKa MPUemMoB pa-
60Tbl ¢ 060pyOBaHMEM U TEXHOMOTMYECKMX CNOCO60B A0ObIUM MNecka ).
MpoBefeHHble Ha CTaHUMAX (CBbile 25) 3amMepbl M3MEHeHUs KOHLEHTpa-
LMK Mecka B Ny/bre B 3aBUCUMOCTW OT BpemMeHU 3abopa M3 BOPOHKM Mo-
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3BOHW/IN BbISIBUTL XapakTep WM3MEHEHUSI MPOW3BOAUTENIbHOCTU MO TPYHTY
paboyero opraHa npu oTpaboTKe 3a60s1 (BOPOHKN).

MpoLO/MKNTENBHOCTL OTPabOTKM eAMHUYHOTO 33608 MO SMOYHO
(BOpOHKOOGPA3HO) TEXHONOTMW MpW 3ar/ybneHnn rpyHT03ab0pHMKa Ha 2
MeTpa B MacCuB Necka COCTaB/seT B cpefHeM 2-3 yaca, Mpy 3TOM OKOH-
yaHve uMKna 3abopa necka ONpeaensnoch N0 CHUXKEHUIO KOHLEHTpaumm
necka B nysnbrne Hwke 10%. BcnomoraTesibHOe Bpems, 3aTpaynBaemMoe Ha
nofbeM rpyHro3abopHUKa W3 BOPOHKW, MepecTaHOBKY CTeHJa Ha Cre-
Zytoulee MecTto paboTbl U 3arny6neHve rpyHTo3abopHUKa, COCTaBWIo B
cpegHem 15-20 munHyT. Bpems, 3aTpadmBaemMoe Ha rnepecTaHOBKY OTBO3-
Horo cyfHa (Mpwu 3arpyske recka B Hero), COCTaB/iSieT 0K0/o 10 MUHYT,
OfIHAKO NPV MepecTaHOBKE MPOLECC A06blYM He MPUOCTaHaB/IMBAETCS.
dakTNYecKnin Koath(MLMEeHT MCNO/Mb30BaHNA paboyero BpeMeHU 06opy-
[loBaHMSi 6e3 U3MEeHEHUs MOMOXKEHUA NarnWIbOHAXHbIX SKOpPel cocTaBui
0,85-0,95.

3a BpeEMA pa60TbI OTMeYeHbI cneayrouie OCHOBHbIE OTKa3bl 060py,qOBaH|/m:

3acopeHune CbOpcyHOK prHT03a60pHVIKa (BpEMH YCTpaHEHNA HEMCNPABHOCTU

- 6 yacos);
3aK/IMHVBaHNE AM3e/b - 3M1IEKTPOCTaHUMK (BPEMS YCTpaHeHWst HEMCNPaBHOCTH
- 8 yacos);
CPbIB PYKaBOB C HuMneneli - 2 pasa (Bpems yCTpaHeHUs KakAoW Hencrpas-
ocTU - 3 Yaca). t

Koath(hmLMeHT roTOBHOCT 3KCNEPMMEHTa/IbHOrO 060pyA0BaHWs B
npouecce ucnbiTaHuii coctasun 0,9. YaenbHble 3HEPreTUYeCKMe 3aTparthl
HO pe3ysnbTaTam 3KCrepuMeHTa/bHbIX PaboT cocTaBuin 1,6 KBT Ha TOHHY
[06bITOro necka, YTo NOATBEPXAAET NPUEMIEMYIO SHEPrOEMKOCTb HOBOTO
crnoco6a gobbiun,

Mo pe3synbTaTaM paboT ce3oHa 1997r. TeXHONOrMyeckoe A06bIYHOE
obopyfoBaHve 6bl1I0 MOAEPHU3NPOBAHO WM MEPEMOHTUPOBAHO Ha 6onee
HOBOEe M/IaBCPEACTBO - BapXKy - NoLaaky npoekTta P-0235, Ha KOTOPOM U
npogo/mKmMnnce B 1998 r. UCnbITaHUA CUCTEMbI 3aMKHYTOr0 BOAOCHabke-
HWA 0O6bLIYHOro opraHa.

MogepHm3aunm NoaBeprinch crefytoLlme afneMeHTbl

obopynoBaHUs

"pyHTO3a60pHUK. Bbina yBennueHa o 6 METPOB ero AvHa /il BO3MOX-
HOCTW YBENNYEHUA rl'ly6VIHbI 0Tpa6aTbIBaEMOFO 32604, 4TO MO3BONAET YBEMNYUTDL
CpeaHK0 NPOn3BOANTENIBHOCTL MO TPYHTY.

CnycKo - MOABEMHOE YCTPOMCTBO. Bbina NpeanoxeHa NpUHLUMNMUaNsHO
HOBasA KOHCTPYKLUMA, COCTOALWaA 13 BbILLKK, MO HamnpasisaloWMUM KOTOPOW nepemMeLla-
€TCA Npn NoOMoOLM noancnacta KapeTka C pyKaBHbIMX N TPOCOBbLIM 61oKamu. rpyH-
FO3a60pHVIK noasewimBasica nocpeancrtsom rmokoro KaHaTta, NepeKNHYTOro 4epes
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610K KapeTKu, N UMen Takoke BO3MOXHOCTb BEpPTUKa/IbHOTO MepemeLLeHns. Hanop-
HbIli 1 NyNbMOBbLIA PyKaBa, COEAVHSIIOLLME TPYHTO3aG0pNMK C FMAPaBINYECKOI Cce-
TbIO CTEHAA, Nepe6packiBa/INCH Yepe3 PyKaBHbIe GI0KM KapeTKu.

OcTasibHOe TexXHosorMyeckoe obopyaoBaHue cTeHaa 6b110 UCNOJib-
30BaHO MPaKTUYECKN 6e3 M3MEHEHWIA.

[na npoBefeHVs aKcnepuMeHTa/IbHbIX A0ObIYHbIX paboT ¢ 3aMKHY-
TbiIM BOAOCHaOXEeHWEM FPYHTO3ab0pHMKA LOMOMHUTENbHO Obll M3rOTOB-
NIeH Ha 60opTy CTeHAa MeCKOBOW OYHKep M OTAENEHHbIA OT HEro nepesve-
HOI CTEHKOI C OKHamu 3ymnd - OTCTOMHUK. Mogaya Bogbl U3 3ymnda -
OTCTOMHMKA K paboyemy Hacocy 6bina obecneveHa AONONHUTENbHBIM Me-
peKpbiBaemMbIM Tpy6onposogoM. CrvB MECKOBOW MNy/bMbl B MECKOBOW
6yHKep WM B OTBO3HOE CYAHO MPOMUCXOAWMN U3 MOBOPOTHOrO pediynepa,
ABNAIOLLEr0CcA OKOHYaHVeM MynbnoBOro Tpy6onpoBoja.

OKcrnepuMMeHTalbHble paboTbl ce3oHa 1998 r. mpecnegoBanv fse
OCHOBHbIE LieNIn: NOATBEPANTL PaboTOCNOCOBHOCTb CUCTEMbI 3aMKHYTOrO
BOAOCHaOXEHUA TrPYyHTO3a60pHMKA W OUEHUTb CTereHb HeraTvBHOro
B/IMAHMA J06bIYHBIX paboT, NPOBOAMMbBIX MO HOBOW TEXHO/IOTUK, Ha 3KOC-
pesy pervioHa nx nNpoBefeHs.

PesynbTaTbl 3KCMEepUMEHTa MNOATBEPAWAM MPaBWILHOCTb BblGpaH-
HOr0 Hamnpas/EHNs C TOYKU 3PEHUS MUHUMMW3ALMM HEraTMBHOIO BO3Jei-
CTBMA Ha BOAHYIO aKocpeay [3].

3KCnepuMeHTabHasa CUCTeMa 3aMKHYTOrO BOLOCHAOXeHusi MoKa-
3ana cBoto pabotocnocobHocTh. Mocne cnvBa nysbMhbl B 6yHKEP NPOUCXO-
OWNO ee pasfeneHrie Ha Mecok U TeXHOMornyeckyto sody. ecok ocepan
Ha AHO OyHKepa, a TeEXHONOrnyeckas Boga NocTynana yepes nepesimBHyto
CTEHKY B 3ymMnd -OTCTOMHMK, OTKyfa no Tpy6onposogy noctynana B pa-
60unii Hacoc.

B npouecce 3anonHeHns neckom OyHKepa WoBble MenKoAMCnepc-
Hble BK/IKOUYEHMS 13 MOTOKA 060POTHON BOAbI OCaXKAANNCL NOA AeACTBMEM
rpaBuTaumm Ha AHO OyHKepa W 3ymnda, rem camblM MEPBUYHO OCBETNAS
TEXHUYECKYI0 BOAy. Bcrneactsme MHOrOparOBOrO MCMO/b30BaHWA B 060-
POTHOM LMK/e A0OblYM MecKa, TEXHOMOrMYeckas BoAa MOCTENEHHO Hachbl-
Lanacb MenKoauCnepcHbIMM B3BECAMM, COAepXallMMUca B Maccuee nec-
Ka 1 B NOKPbIBAIOLLEM ero C/i0e UIOBbIX OT/IOXKeHWIA. MpoBefeHHble 3ame-
pbl MO3BOAWAN MNOMYYUTb 38BUCMMOCTb HAaCbILLEHWS, MPUBELEHHYIO Ha
puc.2. MNpoBeaeHHble MHCTPYMEHTa/IbHbIE 3aMepbl 3KOMOrMYecKux napa-
METPOB BOAHOWN 6Mmocpedbl B MpoLecce 3KCNepUMeHTa/IbHbIX A0ObIYHbIX
paboT 1 nx nocnegytowlas naboparopHas 06paboTKa foKa3au CHUXKeHWe
HeraTMBHOIo BO3ENCTBUS.
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Mpwn NnoJBOAHOA
[06blye Mnecka C 3aMKHY-
TbIM BOAOCHa6XeHNeM
[06bIYHOrO opraHa oTCyT-
CTBYIOT MyTbeBble MOTO-
KW, XapakTepHble Ans OT-
KPbITOr0 BOAOCHaGXeHUS
(obpasytoTcs npu  nepe-
NvBe OTAENeHHol OT nec-
Ka BOofbl uyepe3 6opTa OT-
BO3HOrO CyAHa), U B npu-

33nasgbliBaHve

Pnc.2 3aBMcMMOCTb HacbIWEHNSA 060pOTHOM

TexXHONornyeckoi Boabl MenkogucnepcHoimMy AOHHOM  30HE OKOJNIo - A0-
npyUMecsiMu 6bIYHOrO OpraHa, ec/iy He

NMPONCXOANT  06pYLLIEHWE
[LOHHOrO cnosi. M36bITOYHbIA CNMB HACbILLEHHON MeXaHNYeCKMMU B3BECS-
MU N XUMWUYECKMMMN PaCTBOPEHHbIMW BeLLeCTBAMU TEXHOJIOMMYECKON BO-
[bl B BblpaboTaHHOe nMpocTpaHCcTBO (B 06beme o 50-60% 0T o6bema BbI-
paboTK1) He BbI3blBaeT YXYALUEHME 3KOOrMYECKMX Mokasateneil. 30Ha
MYTHOCTW OKONO J06bIYHOrO OpraHa He yBefIMUYMBaeTCsl, Ka4eCTBO U Npo-
3pavyHOCTb BOAbl He U3MeHsoTcs. Bo3geicTeme npouecca fo6blum necka ¢
aMKHYTbIM BOJOCHabXXeHMem A06bIYHOro OpraHa Ha akocpefy palioHa
paboT orpaHnyeHo obpa3oBaHMeM MyTbEBOrO 06/1aka B 30He 3abopa necka
npy  HapyLleHWW JOHHOW NOBEPXHOCTU, 06YCMOBAEHHOM ee 06pyLLEHMEM.
MyTbeBoe 06/1aK0 B 30He 3abopa necka obpasyetcs avameTpoM 1,5-2,0m,
coxpaHsieTca go 10-20 MUH., 1 MOXeT 6bITb YMeHbLUEHO 3a CYeT COo6/to-
JeHunsi 6banaHca 06bEMOB MOCTyMatoLWel B 3a60i BOAbl 1 3abunpaemoli u3
Hero My/bnbl WUIN TEXHOMOTMYECKUMU MpUemMamu, CBA3aHHbIMU C MpoBe-
[leH1eM NOC/oNHOM 0TpaboTkM 3a605 (MapameTpbl BOPOHKM AOMKHbI ObITh
B3aMMOCBA3aHbl C YCTONYMBOCTbLIO MOKPbLIBAIOLLMX NOPOL).

MonyTHO B pe3ynbTare 3KCNepuMeHTaIbHbIX paboT ce3oHa 1998 r.
noslyYeHbl 3aMepbl, NO3BO/AIOLLME BMIOTHYHO MOAONTM K MOCTAHOBKE 3a-
[Jayn mnccnefoBaHna NpoLeccoB (HOPMUPOBaHUS BOPOHKW MPWU rNyOGUHHOM
3abope necka. Co3faHyve MaTemaTMyecKoin mogenn popMMpoBaHWUS eau-
HWYHO BOPOHKWU 1 NOBEAEHMWA NECKa U NOKPbIBAKOLLMX ero Nopog npu oT-
paboTKe psafa BOPOHOK MO3BOMUT NPefoTBPaTUTL MonajaHue B 30HY 3a60-
pa necka MI0BbIX MAcC, BbI3blBAlOLLNX pa3yboXXmMBaHUe MoOJIE3HOI0 MCKO-
naemMoro, onpeaennTb LWar u rayéuHy nocnoliHoli oTpaboTKM MeCTOpPOX-
[eHNs C MaKCMMasIbHbIM COXPaHeHVEM AOHHOWM MOBEPXHOCTU W AOHHOr0
6uougeHo3a.
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3a Bpems npoBefeHUs 3KCNepuMeHTasIbHbIX paboT ce3oHa 1998r.
TexHosornyeckoe Ao6bIYHOE 060pyaoBaHMe HapaboTano 85 4acoB Hemno-
CpefCTBeHHO no fobblve. [MPoAO/HKUTENBHOCTL OTPabOTKN €4UHUYHOIO
32608 MO AMO4YHOW (BOPOHKOOGPA3HOM) TeXHOMOrUM npu 3arny6neHnn
rpyHTO3a60pPHMKA B MAccuB Mecka [0 6 mMeTpoB (M0 CpaBHEHWO C 2 MeT-
pamu B paboTax ce3oHa 1997 r.) coctaBnseT B cpefHeMm 15-20 vacos, npu
3TOM OKOHYaHMe uMKna 3abopa necka Onpeaensnocb Mo CHUXEHUIO KOH-
LeHTpauuy necka B nysnbne Hke 10%. O6beM A06LITOrO Mecka ¢ Of4HON
BOPOHKW NP YKa3aHHbLIX YCM0BUAX cocTasnan okoso 500 - 550 m3. Beno-
mMorarte/sibHOe BPeMsi, 3aTpayvBaeMoe Ha MoAbeM FPyHTO3ab0pHMKA U3 BO-
POHKW, NEepecTaHOBKY CTeHAA Ha CriefyroLlee MecTo paboTbl u 3ary6ine-
HWe rpyHT03ab0pHUKA B MaccuB, YBenuunoch o 25 - 40 MuHyT. Bpewms,
3aTpayviBaeMoe Ha MepecTaHOBKY OTBO3HOr0 CyAHa (rpw 3arpyske rnecka B
Hero) NMpakTUYecKn He M3MeHUNOoCh (0Ko0 10 MUHYT), NPU MepecTaHoBKe
npouecc Ao6blun He npuocTaHaBnMBaeTcs. PakTnyeckuii KoahhuumneHT
1CMosnb3oBaHns paboyero BpeMeHn o6opynoBaHUs 6e3 M3MeHeHWUs MoJsio-
YKEHUA NanuIbOHaXKHbIX AKOPel YBEMUNIICS MO CPAaBHEHMIO C KO3(duum-
€HTOM, nosiyyeHHbIM B 1997 r., go 0,95-0,98.

TexHonornyeckoe fo6bl4HOE 060pyAOBaHME, O0TpPaboTaHHOe W MO-
[epHU3NPOBaHHOE MO pe3ynbTaTaM ce3oHa 1997 r., paboTasio HOPMasLHO,
6e3 aBapuit. OTKasbl, B OCHOBHOM, MPOMCXOAMN C BHOBb CO34aHHbLIM
obopynoBaHueMm.

3a BpEMA paﬁOTbI OTMeYeHbI cniegytolne OCHOBHbIE OTKasbl 060py,qOBaHVIFIZ

3aKMMHMBaHKE KaHaToB nonucracta CrY (Bpems yCTpaHeHWs HencrnpaBHO-
CTW - 3 yaca);

3aK/IMHMBAHME KaHATOB KOPMOBOW SKOPHOW nebefku (BpeMsi YCTPaHeHUs He-
ucnpasHoOCTY -1 yac); . ‘

3abuBaHne (HUILTPYHOLLEA CEeTKM 3a60pHOro 6aka (Bpemsi YCTpaHeHUs Hewmc-
NpaBHOCTU - 9 Yacos);

BblrOpaHMe KOHTaKTOB 31'IeKT’\bI'IyCKaTerIFI (BpEMSI YCTPaHEHNA HeucnpaBHO-
CTW MyTEM 3aMeHbl - 2 Yaca).

KoathhnumeHT roToBHOCTU 3KCMepUMEHTaIbHOro 060pyA0BaHNA B
npotecce MUcnbITaHUn coctaBun 0,82. Y aenbHble 3HEPreTMYeCcKMe 3aTpaThbl
OCTaMCb Ha NpeXxxHeM ypoBHe (1,6 KBT Ha TOHHY JOObLITOr0 Mecka). JKc-
nepvmeHTa/IbHble pPaboTbl ce3oHa 1998 r. noATBepAUAN MNPaBUSIbLHOCTb
MPUHATBIX OCHOBHbIX TEXHOMOMMUYECKUX U TEXHUYECKNX PEeLLEHNIA.

Mony4YeHHbIN ONbIT CO34aHMA TEXHONOMMYECKOro f06bIYHOIO 060-
pyLoBaHUA 1 paboTbl C HAM SBW/ICA OCHOBOW A1 cO34aHus Ha 6a3e CTeH-
Ja 9KCMepuMeHTa/lbHOM YCTaHOBKM [AnA  LWagawiein [obblum  necka
ywAan-1 (puc.3).
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OCHOBHble TeEXHNYECKNE XapakKTepuUcTnkKn yCTaHOBKWM crefytoLime.

1. MponsBoaUTENbHOCTL NO NeCKy, T/4ac, He MeHee 75

2. 'ny6wHa fobblun, m 1-13

3. YpenoHoe aHepronoTpebneHue, KBT/T, He 6onee 1,2

4, CocTaB CMEHbI, Yer. 3

5. ba3oBoe nascpescTso HecamoxogHas H6apxa-

nnowanka P-0235

6. Mpy3onoabLeMHOCTb, T 700

7. Cnycko-noAbLEMHOE YCTPOACTBO
KO/INYECTBO 2
rpy30no4bemMHOCTb, T 7,2
CKOPOCTb NOAbeMa-onyckaHus, m/c 0,1
X0/[, NoAbemMa-onyckKaHus, M 135

. fIKopHOe YCTPOIACTBO HOCOBOE:

™n LLITaTHOe SIKOPHOe yCTPOWA-
CTBO Gapxm
ycunve, T 0,9
9. flkopHaa nebeska KOpMoBas
KO/INYEeCTBO 2
ycunuve, T 2,0
CKOPOCTb AKOPHOI0 KaHaTa, M/c 1,0
10. CpeacTBa 3HeprocHabxeHus
TUN AN3eNb-3/1EKTPOCTaHLMMN ATCr-200
KO/INYEeCTBO 2
MOLLIHOCTb AN3€eNb-3/1eKTPOCTaHL MK, KBT 160
SKCnepuMeHTanb-

Puc. 3. YcTaHoBka uagsilein obbium necka

yLan-1

Hble paboTbl CE30HOB
1997-1998 rr. Ha pe4yHOM
(Camapckom)  MecTopo-
XXOEHUM necka noaTsep-
AWM NpaBUIbHOCTbL OC-
HOBHbIX NONOXeHN
KOHLIeNuMn  3Konorunye-
CKM LaasLein TexHOso-

; TMM MOABOAHON [A06bIUN
necka, paspaoatbiBaemoii H/IMKVokeaHMaw npu yyactm CleumanncToB
HIAY.

MopaBoaHan fobblva necka 13-noj NOBEPXHOCTHOIO €105t MaccuBa C
obecneyeHnem 3aMKHYTOr0 BOAOCHAGXEHWSA rMApaBINYeckoro f06bIYHO-
ro opraHa 9XeKTOpHOro Tuna obecneyvBaeT MUHUMU3ALMIO HEraTUBHOIO
BO3/ENCTBUS AOObIYHBIX PaboT Ha 3Kocpeay palioHa fobblun. MNpu Takom
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cnocobe Jo6bIUM OTCYTCTBYIOT MYTbeBble MOTOKW, XapakKTepHble Ans OT-
KPbITOrOo BOAOCHabXeHus (06pas3ytoTcsl Mpu MEepevBe OTAENIEHHOW OT
necka Bofbl 4epe3 6opTa OTBO3HOIO CyAHA), W B NPUAOHHOW 30HE OKONO
[06bl4HOro opraHa, coxpaHsierca o 90 - 95 % BoAHOro W MPUAOHHOrO
6uoLeHo3a.

Pa3paboTaHHble B 06ecrneyveHve BHeLPEHWS 3/1IEMEHTOB 3KOJIornye-
CKV LagAalleli TeXHONOTMM PeLleHnss OCHOBHbIX TEXHUYECKUX YCTPOMCTB
(TPYHTO3a00pHUK ~ DKEKTOPHOIO TUMa, CMYCKO-MOAbEMHOE YCTPOMCTBO,
3KCMepUMeHTa/IbHas CUCTEMa 3aMKHYTOrO BOLOCHabXeHus), MoKasam
CBOK paboTOCNOCO6GHOCTb M OXMAAeMbli IKOHOMUYECKUIA 3PPeKT OT ux
npuMeHeHWs. [JOCTAaTOYHO BbICOKMIA KOI(MMULMEHT TEXHNYECKOW FOTOB-
HocTu obopyposaHus (0,85 - 0,90) foKa3bIBAET BO3MOXHOCTb MCMOSb30-
BaHWA MPUHATBIX TEXHUYECKMX PELUeHWi Npy MPOEKTUPOBAHUW OMbITHO-
MPOMbILLEHHOr0 06pasLia Pe4HOro Jo6bIYHOMO CyaHa.

OpHaKo, LEHHbIA Hay4YHbIi U MHXEHEPHbI NOTeHUMan, Noy4YeH-
Hblli B XOZle PEYHOro 3KCMEPUMEHTA, He MOXeT ObiTb B MONHOM Mepe ne-
PEHeceH Ha MOpe M3-3a OMnpefefieHHbIX 06bEKTUBHBLIX OT/NYUIA YCNOBUIA
PEYHOro ¥ MOPCKOro MOJIMFOHOB (HanpuMmep, riy6uHa BoAbl, reosiornye-
CKMEe 0COBGEHHOCTU 3asieraHns MnoJsie3HOro MCKOMaemoro, MorofHo - Hasu-
ralunMoHHbIe YCNOBUSA, pas3nnyma B BOAHOM 6uoueHose) [4, 5]. Tak, Hanpu-
Mep AOMUHUPYIOLWAsA KPYMNHOCTb peyHoro necka 0.16-0.315 mm, a mop-
CKOro - fo 1 MM, rny6vHa Bofbl B peke 1.5-3.0 M, B MOPCKMX YC/IOBUSX -
20 - 30 MeTpoB, NECOK PEYHOIO MECTOPOXAEHMS MOKPLIBAET C/IOM UI0BbIX
HaHocoB MolHOCTbO 0.4 - 1.5 MeTpoB, Ha MOPCKOM MECTOPOXAEHUN
MMEeTC MUHWMa/IbHbIA CNOM MOKPbIBAKOLMX MECOK Mopog (pakylia), u
T.M.

MoaToMy, Hapsagy € NMPOJO/HKEHNEM 3KCMepUMEHTaTbHBLIX paboT Ha
PEYHOM MOMUrOHe, 4715 Pa3paboTKM MPUrOAHOW K NPOMBbILLIEHHOMY BHe-
LPEHNI0 3KONOTMYeCKN LaasLleli TeXHONOrnM NoABoAHON A06blUM necka
Y TEXHUYECKMX CPefCTB A9 ee peann3aunn B MOPCKUX YC/IOBUAX HEOBXO-
OVMO MpoBefieHNe KOMIM/IEKCHOrO0 MOPCKOro Fe03KO/I0rMYecKoro akcrie-
pUMeHTa.

JNuntepatypa

1. WHokoB E.®. Teepfble nonesHble Kckonaemble. [eonorus Lenbga
YCCP. - K.: Haykosa gymka, 1983. -C.

2. WHokoB E.®., Wectonanos B.M., fikoenes E.A. 1 gp. Skonormyeckas
reonorus YkpauHol. CnpasoyHoe nocobue. - K.:Haykosa gymka, 1993. -C.

3. [Jocnuiw BMNpo6yBaHHA TEXHOMOMYHOrO 06M1afjHaHHA A1 LWABOAHOMO
BNAO6YTKY TEKY 3 3a6e3rneveHHAM 3aMKHEHHOr0 3. oMocTa4yaHHa poboyorc opraHy
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Ha plykoBOMY POAOBLULL: 3BAr MPO HaykKoBo-gocnlaHy po6oty/ HAM1lokeaHMaly;
KepiBHUK A.n.3i60pOB. - Nel'P 0198 U 003691,- AHwwporneTpoBcbK, 1998,- 99 c.

4. Pabounii NpoekT pa3paboTkm CamapCKOro MecTopoXAeHWst NeckoB, AreH-
cTBO "Mabnmk punaiwHs",- AHenponeTposck, 1993.-C.

5. WccneposaHune 6a30BbIX MapaMeTpoB Ha MECTOPOXKAEHWSAX MEeCKOB aKBaTo-
pun YepHoro mops B xoge 7-ro peiica HAC "Kwnes": OTuet 0 HAP HUIMNokeaH-
Mawl. Pykosogutens A.M.3n6opos..- AHenponeTpoBck.-1997.-56¢.

BMBPALUMOHHOE CPEACTBO AOBbIY TBEPAbLIX
MOJIE3HbIX NCKOIMAEMbIX MOPCKOI'O AHA

MotypaeB B.H., HagyTbiii B.M., Baopos A.A.,
NI'TM HAH YkpauHsbl, 1. [IHenponeTpoBCK, YKpanHa

PaboTbl B 06/1aCTV CO34aHWNA TEXHUKN W TEXHOMOTMM [06blYM Mo-
Nle3HbIX UCKOoMaembIX gHa MnpoBoro okeaHa 6Obinv HayvaTbl B VIHCTUTYTe
reoTexHu4yeckon mexaHmkn HAH YkpauHbl, a nocne cosgaHuss HUMNo-
KeaHMall OHM MPOJO/IXa/UCb COBMECTHO C 3TUM MHCTUTYTOM. O6Las
TEXHO/0rnYeckas cxema 0o6bIuM XenezomapraHueBbiX KOHKpeuuii npea-
CTaB/sieT cobOi YeTbipe OCHOBHblE OMepauuu: 1) c6op KOHKpeuuin  Ha

MOPCKOM AHe; 2) MoAbeM KOHKpeLmid Ha 6a30BOe CyfHO; 3) MpoBefeHVe KOMMeKca
onepauuii ¢ KOHKpeLUsMU Ha cyfHe; 4) ynpaBneHue BCeM KOMIMIEKCOM onepauyii.

O6bekTOM wuccrnegoBaHmini ydyeHbix UMM HAH YkpauHbl 6bin
npouecc cbopa KOHKPeUMiA Ha MOPCKOM [He, pa3paboTka Crnoco6oB u
cpeacTs cbopa ¢ y4eToM TpeboBaHWIA 3KOOTMK, OCOGEHHOCTEI 3aneraHus
KOHKpEeLMA 1 penbeda MOPCKOro aHa. MpoekTupyembliii paboynii opraH
arperata cbopa AO/DKEH BbIMOMHATL Creaytolime TEXHOMNOrMYeckue one-
pauun: M3BfevYeHne TBEPLOro, MOME3HOr0 WCKOMAaemMoro cCO AHa OKeaHa,
OTAeneHve OT ufa, COPTMPOBKAa M MNojada Mosie3Horo MCKoMaemoro Tpe-
6yemoro pasmepa B cucteMy nogbema. C y4eTOM KOMMaKTHOCTM W CO-
BMELLEHMS BCEX Ornepauuii B OAHOM MeXaHW3Me, 3HeproeMKoCTW U Mak-
CUMa/IbHOWN 3(h(hEKTUBHOCTM ONTUMA/IbHLIM AB/ISETCA COBMELLEHME BCEX
onepaumin B ogHOM arperate cé6bopa. OfHUM M3 BO3MOXHbIX BapuaHTOB
KOHCTPYKTMBHOIO MCMOJ/IHEHMSA paboyero opraHa Bbl6paH BUOPaLMOHHBIT
noabopLLMK B BuAe BMOPALMOHHOrO, HAK/OHHOMO N1I0TKa, Y4aCTUYHO Mo-
rPY>KEHHOIO B MOBEPXHOCTb MOPCKOro AHa [1]. Mpu nepemMeLleHUn NoTKa
No AHY W HarnpaBfieHHbIX ero KonebaHusiXx B CTOPOHY pasrpy3ku 3a cyeT
BUOPaLUMOHHBIX U afire3no3HbIX CU, KOHKPeLMN U TBepAble KYCKU OThe-
NAOTCA OT AHa, U3BMIEKAOTCA M3 JOHHOIO Wa U BUOPOTPaAHCNOPTMPYHOTCA

4?7 C6. eoTexHMyeckas MexaHuka, N 16, 1999



	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\75.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\76.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\77.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\78.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\79.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\80.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\81.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\82.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\83.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\84.JPG‎
	‎C:\Users\mihail\Desktop\перцевой\Випуск 16\85.JPG‎

