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KA/IPBI, COCTOAHHE U IIEPCIIEKTHBA
PA3BUTHA 'H/JPOMEXAHHU3AIIHHU OTKPBITBIX

TI'OPHBIX PABOT

B CIIOXKUBIIUXCA PBIHOYHBIX YC-
JIOBUAX B Halled cTpaHe, Korja
JaJIbHEHIlee CYyLECTBOBAHUE U pa3BUTHE
TUAPOMEXAHNU3AINH 3aBUCHT OT HAyYHBIX H
TEXHUYECKUX pa3paboToK, Hay4HO-
TEXHUYECKUX IIPOrpaMM IO CO3AAHUIO0 HO-
BOW TEXHUKH M TCXHOJIOTHH, K OyIymmm
HMHXEHEpaM-THIPOMEXaHU3aTOpaM  IOBBI-
MIAIOTCST TPEOOBAaHHS — IPOU3BOACTBY
HY’)KHbl MHHUIWATHBHBIC, JyMAalOlUe, BbI-
COKOKBTM(PUIIUPOBAHHBIE CIEIHA-TTHCTBL
Pactymass morpeGHOCTb B HE3aBUCHMOM
SKOHOMUYECKOM U IPOMBILIUIEHHOM POCTE
HaIeH CTPaHBI CIIOCOOCTBYET 3HAYUTEIH-
HOMY YBEIMYCHUIO OOBEMOB pPa3lUIHBIX
BUJIOB THIPOMEXaHU3UPOBAHHBIX PadoT,
IIOTOMY CHEIMATUCThI-
TUAPOMEXAHU3ATOPBI BBIITYCKA IOCIEHYIO-
IIMX JIET JOJDKHBI OBITh TOTOBBI HE TOJBKO
K 00CIy’KMBaHHIO, SKCILUTyaTallul XO3AHCT-
Ba MPEAIIPUATHSL, HO U B OOJIbIICH cTeneHn
— K CO3/IaHHIO M MCHOJIB30BAaHUIO NPUHIN-
MUAJILHO HOBBIX TEXHOJOTHHA JOOBIYHM, I1e-
pepabOTKHU MOJIE3HBIX HCKOMAEMbIX, CTPOH-
TEJNbCTBY Pa3IMYHBIX COOPYKEHUM U oxpa-
HE OKpYXKarolleil cpempl.

Havano moarotoBku TruapoMexaHu3a-
TOpOB B MOCKOBCKOM T'OPHOM HHCTHUTYTE
COBIAJIO C 3aBEPIICHUEM CTPOUTEIIBCTBA
kaHanma MockBa-Bonra, rne ycnemHo Obut
MIPUMEHEH TUAPOMEXaHU3UPOBAHHBIN CIO-
co0 paszpaboTku rpyHTa. OAMH U3 PYKOBO-
IUTENEH CTPOWTENBCTBA KaHaia mpodec-
cop Huxomait JmutpueBnu XonuH ObLI
npuriianied B MI'H, rae B 1939 r. opranu-
30BN Kadenpy «l mmpomexaHu3amms 3eM-

JSTHBIX M TOPHBIX paboT». B coctas kaden-
peL, kpome H.J. Xonuua, BXoauau: mpod.
H.B. TlonsikoB, accucrent M.A. AkynoB u
acriupant [.A. Hypoxk. IlepBsiii BbITyCcK
IJIAHUPOBAJIOCh OCYIIECTBUTh B 1942 .
OxHako, B caMOM Hayalle BOiHBI Kadenpa
ObuTa pachOopMHpPOBaHA B CBS3H C DBaKya-
nuel nHeTuTyTa B T. Kaparanny.

B 1940 rony B MOCKOBCKOM TOpHOM
HHCTUTYTE TPO(eccopoM, TOKTOPOM TEX-
HAYeCcKHX Hayk Erenmem ®ommdom
[emxo ObLta opranu3zoBaHa kadeapa oT-
KPBITBIX TOPHBIX padoT. JT0 ObLIa mep-
Basg kadenpa Ttakoro npoduias B CoBer-
ckoMm Coro3e 1 B MUpOBOM IpakTuke. B me-
pHOI CBOEro CTAaHOBIICHHUS Hay4Has Jes-
TENBHOCTh KadelIpbl ObUla CBA3aHA, B OC-
HOBHOM, C IIPOOJIeMaMH COBEpIICHCTBOBA-
HUSA OTKPBITOM J00bMM yriisa. B mocie-
Jyrolue roasl Ha kadeape ObUIM pa3BUTHI
Hay4HbIE HAIlpaBlIEHUs B 00JIAcCTH OTKPHI-
TOW pa3paboTKH pyX YEpHBIX M IIBETHBIX
METaJIJIOB, CTPOUTENBHBIX TOPHBIX MOPOJ,
MacCCOBBIX 3EMJIIHBIX pa0oT, THApOMEXa-
HU3aLUK.

IlepBbrii BhIyck 15 WHXEHEPOB 1O
cnenuanu3auu  «OTKphITas pa3paboTKa
MECTOPOXKIEHHIH  THAPOMEXaHU3HPOBAH-
HbIM criocobom» (OPT’) coctosiicst B 1951
TOAY TOJ PYKOBOJCTBOM JOICHTA Kadeaps
I'.A.Hypoka. Bcero 3a 4 roma ¢ 1951 no
1954 BBIITYCK CIIELIMAJIACTOB-
THAPOMEXAHMU3ATOPOB COCTaBWI 59 weno-
Bek. C 1955 r. 8 MI'U BeITTyCK WHKEHEPOB
TUAPOMEXAHNU3ATOPOB  OCYILIECTBISUICS B
paMKax omHoW crnenuanbHOCTH «OTKpEHI-
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ThIe TOpHBbIE PabOTHD O€3 Mmojapa3ieneHHs
MO CTEIMATTN3AIIHSIM.

B 1969 r. BHOBb ObL1a cO374aHa CIElra-
mm3anus «[ mapoMexaHU3UpOBaHHBIE TOp-
HbIe paboTH», KOTOpas CYLIECTBYET MO Ha-
cToslee BpeMsl Moja Ha3zBaHWeM «l uapo-
MEXaHW3UPOBAaHHBIC U MOIBOIHBIC TOPHBIC
paboThI».

PykxoBoacteo kadenpoii mocne E.D.
[emko B 1960 Tromy mpuHst mpodeccop
B.B.PxeBckuil, KOTOpBII BHOCIEICTBHU
ObLT M30paH ACHCTBUTENHLHBIM wieHOM AH
CCCP.

IMogroroBka kamgpoB Ha Kadempe ocy-
IECTBISIETCS] IO THEBHOMY (mipuem 80 de-
JIOBEK B T'OJ) U 3a04HOMY (TIpueM 36 deso-
BEK B T0j) BUAaM oOydeHus. [loaroroBka
BEJICTCSI IO TPEM CHECIHATN3AIHSIM:

- pa3paboTKa PYAHBIX H YTOJBHBIX
MECTOPOXKICHUI;

- paspabotka MECTOPOXICHUN
CTPOUTEIBHBIX TOPHBIX IIOPO/I;

- TUAPOMEXaHU3UPOBAHHbIE M TOJ-
BOJIHBIC TOPHBIE PAOOTHI.

MHuoro BHUMaHus Ha kadenpe «TexHo-
JOTHsS, MEXaHM3AIMs M OpTaHHM3aIlis OT-
KPBITBIX TOPHBIX PadOT» yIenseTcs MOAro-
TOBKE MOJIOJIBIX CIICIUATUCTOB — TOPHBIX
HHKCHEPOB-THIPOMEXaHN3aTO-poB. [ ux
MIOJITOTOBKH CO3/IaHBI HOBBIC yUeOHBIE KYp-
CBI, HAIICAHBI Y4eOHbIC MOCOOHS, MPAKTH-
KyMBl ¥ CIPAaBOYHBIC MaTepUabl, B KOTO-
PBIX H3J0KEHBl PE3yNBTaThl TEOpETHUEe-
CKUX M DKCIEPUMEHTAJBHBIX HCCIIEI0Ba-
HUH, ONBITHO-KOHCTPYKTOPCKUX pa3pado-
TOK, AQHAJIUTHYECKHE METONBI pEIICHHS
TEXHOJOTMIECKNX 3ajad, HOBEHWIIHE IOC-
THKEHUS HAyKH W TPAKTUKU B 00JACTH
THAPOMEXaHU3AlUH, a TaKke cHOPMYIHPO-
BaHBI OCHOBHBIC HATIPABICHUS IAIbHEHIINX
OTECYECTBCHHBIX UCCIICIOBAHIN U pa3paboTOK
B 00JIacTH rujipoMexaHu3aiu [6].

Ha xadenpe «TexHomorusi, MexaHH3a-
OUsl ¥ OpraHM3aliisi OTKPBITHIX PadoOT»
(TO) ynensercst GOpMUPOBAHHIO HAYYHBIX
KaJpoB il nepudepuitHbIX BY30B, HAy4-

HO-HCCJICJIOBATENIbCKUX, MPOEKTHBIX Opra-
Hu3auuid u npennpustuid. Iloaroroska
9TUX KaJpoB OCYILIECTBISAETCS B CTEHaX
MITY 4epe3 cnenuanu3upoOBaHHBIA COBET
M0 3alllUTe AHUCCEpTalii Ha COMCKaHHE
VYEHOW CTEeNeHW JOKTOpa W KaHAujara
TEXHUYECKUX HayK.

K xonmy 90-x T0O70B MpomIioro Beka
MOJITOTOBKA MHXCHEPHBIX KaJPOB TOPHBIX
U CTPOUTENBHBIX PabOT COOTBETCTBOBAIA
TpeboBaHusAM mpousBoactsa Poccun B 70-
X, 80-x u B Hayane 90-X rogoB, KOTIa BbI-
MyCK MHXKEHEPHBIX KaJpPOB CIICIUAIN3ANN
«I'mapoMexaHn3UpoOBaHHbBIE U TOJBOJHbBIE
ropHbele pabote» MI'U (HbiHE MITY) co-
ctaBisil 20 yenoBeK, a HabOp CTYJIEHTOB
M0 TUAPOMEXAHU3ALNH IS THAPOTEXHUYC-
CKOT0, TPAHCIIOPTHOIO M CHELMaIbHOIO
CTPOUTENBCTBA BENCS B KojudectBe 25-50
yelloBeK B MOCKOBCKOM  WH)KEHEPHO-
CTpOUTEIbHOM HHCTUTYTE, 50 4YenoBek B
HoBocubupckom WH)XEHEPHO-CTPOU-
TeNnbHOM HHCTHTYTE U 50 yenoBek B TBep-
CKOM IOJINTEXHUIECKOM HUHCTHUTYTE.

Onnako, B KoHIIE 90-X TrOg0B ITOJIOXKE-
HUE CYLIECTBEHHO M3MEHMJIOCH B XYILIYIO
cTopoHy. [y TOpHO# OoTpaciau MOATrOTOBKA
WH)XCHEPOB-THAPOMEXAHHU-3aTOPOB  OCTa-
mack B MITY (20 4yen.), s CTpOUTEIb-
HBIX OTpaciiel MOAroTOBKa I'MAPOMEXaHH-
3aTOpOB OCTajgach ToJb-k0 B HoBocuOup-
CKOM  TOCYJApCTBEHHOM  apXHTEKTypHO-
CTPOMTENIbHOM YHUBEPCUTETE B KOJIMYECTBE
omHOW Tpynmbl (20 4em) Uit OrPOMHOTO
Bocrounoro pernona, a B MOCKOBCKOM To-
CYZapCTBEHHOM CTPOUTENBHOM YHHMBEpPCHUTE-
Te U TBEPCKOM TOCYJapCTBEHHOM TEXHHYe-
CKOM YHHBEpPCHUTETE IMOJrOTOBKA THUApPOME-
XaHHU3aTOPOB-CTPOUTENIEH  MpEeKpaTUiIach
TOTHOCTEIO, B Poccust cefiuac B CBSI3H C 9TUM
HCIIBITBIBACT OCTPHIA ICPUIUT B HHXKEHEPaxX-
THPOMEXAHU3ATOPOB IJIsl CTPOUTETBHON OT-
paciu [3].

I'uapaBnudeckuit  crocod pa3paboTKu
MECTOPOXKIECHUI U3BECTEH C APEBHUX Bpe-
MeH. B Poccun ynomunanust 06 3Tom crio-



cobe pa3pabotku otHocsTcs k 1800 r., on-
HAKO TOTJIa OH MPUMEHSUICS B OCHOBHOM Ha
30JIOTOHOCHBIX IPUHCKAX TP HAJTHIUN €C-
TECTBEHHOTO HAaIlopa BOIBI M €CTECTBCH-
HBIX YKIOHOB Al caMmoTeyHoro (Oe3Ha-
MOPHOT'0) THIPABIUYECKOTO TPaHCIOPTA.
Haubosiee Oyp-HOE pa3BHTHE THApPOMEXa-
Huzanuu npousouwio B 30, 40 u 50-x ro-
nax. HecMoTpst Ha MHOTOOOpasue CTpyKTyp
THIPOMEXaHU3UPOBAHHBIX TPEATPUATHHA B
HApOJHOM X03stiicTBe ObIBIIero COBETCKO-
ro Coro3a onpeessolyo pojib B TO Bpe-
Msl, B OCHOBHOM, WUTPAJId THAPOMEXAHHU3H-
pOBaHHBIC OPraHU3ANN TPEX MUHICTEPCTB
- 9710 Coro3Hast KOHTOpa «MOHTaXTHIPO-
MEXaHM3allds», OCHOBaHHas1 B 1936 T.
MunMoHTaXCTpost; xo3pacueTHoe bropo
«I'mapomexaHmu3zanusy, ocHoBaHHOE B 1938
r. MuHTpaHCCTPOs; TPeCT «DHEProrHIpo-
MeXaHu3alKsa», OCHOBAaHHBIM B 1946 .
MuH3HEpro, a Takke MHOTHE JAPYTHE Tpe-
CTBI U KOHTOPBHI, BBIOJHSABIINE OOJBIIHE
00BEeMBI PAa3TUYHBIX TOPHBIX U CTPOUTEINb-
HBIX PadoT.

B mHacrosmiee BpeMs TOApa3felcHUS
MunmonTaxerpost (~2003 r.) m MunsHep-
ro (~2005 r.) cramu caMOCTOSATEIHLHBIMU
opranmsanusivu B ¢dopme 3A0, OAO,
00O, a nonpaznenenus MHUHTpPaHCCTPOSI,
B OCHOBHOM, 00BenuHeHH B Kommanwmro,
KOTOpas B HACTOSIEEe BpeMsl Ha3bIBAETCS
00O Komnanus «TpaHcruapomexanusa-
TTHSD».

OTUMH OpTaHM3alUsIMH U JAPYTHMHU
Tpectamu U KoHTopamu B 1988 rony B Poc-
CHH THUAPOMEXaHW3WPOBAHHBIM CIIOCOOOM
610 paspaborano okono 1,0 mup. M
TOpHOH Macchl (THIPOTEXHUYECKUE CO-
OpY>KEHUsI, TPAHCIIOPTHOE M MEITHUOPATHUB-
HOE CTPOWTEIHCTBO, HAMBIB TEPPUTOPHI

[0J INPOMBINUICHHOE M TPaKIaHCKOE
CTPOUTENLCTBO, BCKPBIIIHBIE PabOTBl U
T.J.).

B nacrosee Bpemsl I'mapoMeXaHHU3U-
POBaHHBEIM CHOCOOOM  pa3padaTHIBAIOTCS
BCKPBILIHBIE TIOPOJbI HA YTOJBHBIX U PYI-

HBIX Kapbepax, Ha Kapbepax CTPOUTEIbHBIX
TOPHBIX TOPOJI; IOOBIBAIOTCS CTPOHUTEIb-
HbI€ TOPHBIE IIOPObI, 30JI0TOHOCHBIE U ajl-
Ma30HOCHBIE€ IECKU; OCYIIECTBIISIETCS CO-
Opy’>kKeHHE KOTJIOBAHOB, KaHAJIOB M YIIIy0-
JIEHUE peK; BO3BOAATCA NaMObl, CTPOU-
TEJIbHBIE MJIOLIAJKU U JOPOXKHBIE HACHINH,
o0ycTpanBaloTcs He(TAHBIC U Ta30BBIC Me-
CTOPOKICHUSL.

l'unpomexaHu3anust ABJISIETCS OJHUM
U3 TeX HAIPaBJICHUHI B OTKPBITHIX TOPHBIX
paboTax W CTPOUTENbCTBE Pa3-JIMYHBIX
COOPYXCHHH, KOTOpoe obOecrneunBaeT
MHUHHUMAaJIbHbIE TPYAOBBIE U JACHEXKHbIE
3aTpaTbl U 3HAYUTEIbHOE BBINOJIHEHUE
TpeOOBaHUI 1O OXpaHe OKpYyX arouen
npuponHoil cpensl. Ha teppuropun Poc-
CUU CYIIECTBYET OY€Hb MHOI'O BHUJIOB pa-
00T, BEIIOTHEHHE KOTOPHIX BO3MOXKHO
TOJIbKO C UCIIOJIb30BAaHUEM CPEACTB THUII-
pomexanuzanuu. K stum pabotam OTHO-
cATC:

- pa3paboTka OOBOJHEHHBIX IMecya-
HBIX W TI€CYAHO-TPABHMHBIX MECTOPO-
JKIICHMIA,

- mepepaboTka
HBIX CMECeH;

- JTHOYITyOHTEeNbHBIC
pekax u o3épax, B IopTax;

- OYHMCTKa BOJOEMOB U MaJIbIX PEK B
4yepTe ropoja;

- paspaboTka OOBOJHEHHBIX Carpo-
TEJIEBBIX MECTOPOXKICHHIA;

- HaMbIB THAPOTEXHUYECKHX CO-
OpyXeHHi (TUIOTHH, JaM0, MEpeMbIueK M
T.JL.);

- HaMmbIB IUIOLIajed, MOJOTHA aB-
TOMOOMJIBHBIX M JKEJe3HBIX JOpOor B
TPYIHOJOCTYITHBIX (OOBOJHEHHBIX) MeC-
Tax IS JOPYyTHX BHUIOB 00OpyAOBaHUS
(PKCKaBaTOPHO-aBTOMOOUIBHBIX,  JKC-
KaBaTOPHO-XXENE3HOJOPOXKHBIX M 3KC-
KaBaTOPHO-KOHBEHEPHBIX KOMILJIEKCOB);

- paspaboTka um mepepaboTKa poc-
CBIMTHBIX MECKOB;

MeCYaHO-TPaBUM-

paboTel Ha



- TPaHCHOPTUPOBAaHUE OTXOIOB C
o0oraTuTenbHEIX (aOpUK B XBOCTOXpa-
HIUTAIIA.

B mHacrosimee BpeMsi 00beM TOPHBIX U
CTPOUTEJIBHBIX PabOT, B OCHOBHOM, BBI-
TIONTHSETCS C IPUMEHEHUEM TIIaBYUHX 3€M-
JICCOCHBIX CHApPSIOB.

B CCCP 3eMmcHapsabl MOTYyYUII Pa3BU-
Tre ¢ 30-X IT. IPOILIOTro CTOJETHUS.

CTpOHTENECTBO OCYIIECTBILUIOCH B TH-
TaHTCKHUX Macmradax, u 3eMCHapSAbI ObLIH
ruraiTckumMu. OHU UMENU COTHU U THICSYH
TOHH COOCTBEHHOTO Beca, HAa HUX yCTaHAaB-
JMBAJMCh HACOCH! IPOHM3BOIAUTEIHEHOCTHIO
ot 4 10 10 ThIC. M° TPYHTa 32 CMEHY.

Bo BpeMeHna mepecTpodKd M MOYTH 10
1999 r. c uCYE3HOBEHHEM MOHSITHS «TOC3a-
Ka3» CTPOUTEIHCTBO 3EMCHAPSIOB B Mac-
COBOM TIOpsIKe TpeKpaTmiock. [lepecramn
MOBOpPAaYMBaTh CEBEPHBIC PEKH Ha IOT,
OONBIIMX KaHAJOB TOXKE HE CTPOST, M BO-
obmre, ruranroMannio B Poccun moka cia-
a1 B apxuB. Ho XKM3Hb OCTaHOBHUTH HEBO3-
MOJKHO, BCE BOKPYT MEHSETCS, Pa3BUBAeT-
Csl, ¥ TIOSIBIIIACH MTOTPEOHOCTH B TaK HA3BI-
BaeMoOM MayorabapuTHOM 3eMcHapsie [5].

MarnorabapuTHble 3eMCHapsibl BECOM
oT 8 1o 40 T UMEIOT IPOU3BOAUTEIBHOCTD
or 5 mo 150 m’/uac TPYHTa W SBISIOTCS
MOOHMIIBHBIMH, TI€PCBO3UMBIMH BCEMH BH-
Jamu TpaHcnopra. IlosBnenue manorada-
PUTHOTO 3EMCHapsiia C MOACPHUZUPO-
BaHHBIM KOMIUIEKTYIOIINM OOOpyIOBa-
HUEM, 0COOCHHO C HOBBIMH BHJaMH IIO-
TPY)KHBIX HAcOCOB, MOXHO CpPaBHUTb,
MOKaTyH, C TOSBICHHEM KOMITBIOTEPOB,
KOTOpBIC B CBOC BpPEeMs 3aMEHIIN MEXaHH-
YEeCKHE CUETHble M TNHIIYIIHME MAaIlWuHBL.
MasorabapuTHbie 3eMCHapsAbl JOOBIBAIOT
B pekax CuOupH 30J10TO U ajaMasbl; B IIPH-
Opexnoit 3oue KanmnHuHTpaackoit odmactu
— SHTapb; B 03epax psAa PerHoHOB — ca-
MponeNb; B Kapbepax MHOTUX TOPOAOB —
TIeCoK, 1eOeHb, rpaBuil. MasorabapuTHbie
3eMCHApSIBl OYHUINAIOT OTCTOWHHUKH Me-
TAUTypruYeckuXx KOMOMHATOB, XHMHH-

YEeCKMX M CaxapHbIX 3aBOJOB M JIOObIE
JIpyThe OTCTOMHMKH, TJ€ B TEXHOJOTHH
MUPKYIUPYET BoJA. 3eMCHAPSIIBI MAIBIX H
CPEIHUX Pa3MEpOB OYHIIAIOT OT HAHOCOB
MOJBOAAIINE M OTBOIALIME KaHAJbl SJIEK-
TPOCTAHIIUH, TOIEPKUBAIOT CYJOBOH X0/
Ha peKax, OYHIIAIOT 03epa, PEeKH U TOPOI-
CKHeE KaHaJbl, a TaKKe Npyasl. TpyaHo 1me-
pevHcIuTh Bce 00JacTH JeSTeIbHOCTH
3TOr0 3((EKTUBHOIO TPYKCHUKA TOJ Ha-
3BaHUEM «MAJIOTA0APUTHBIA 3EMCHAPSI
[5].

IIpoexkTupoBaHreM U HW3rOTOBICHHEM
9THX 3€MCHApPSIOB 3aHMMAIOTCS, B OCHOB-
HomMm, [T «Crnenrmpporexuuka», OAO
«Kommepueckuil ueHTp, TPaHCHIOPT U JIEC»
(r. Canxt-IlerepOypr), OAO «IIpomru-
npomexanuzarys» (r. Mocksa), LlumisaH-
CKHUi 3aBOJ KoMmaHuu «TpaHcrumpomexa-
HU3aussy, Muacckuii U PeiOMHCKUI 3aBO-
JTBL.

C menplo yBeNWYEeHUS TIyOHHBI OTpa-
00TKM OOBOJITHEHHBIX MECUAHBIX U MECUAHO-
IpaBUMHBIX MECTOPOXIEHUM crelnuany-
CTaMH MOCKOBCKOTO TOCYIapCTBEHHOTO
ropuoro yauepcurera (MITY) u OOO
«lonpdcTpum» BemyTcs HaydHbIE M J1a00-
paTOpHBIE HCCIIEIOBAaHMS BIUSHUS TIyOu-
HBI TIOTPY)KEHHS TPYHTOBBIX HAacOCOB Ha
3eMCHapsiiaX Ha KOHCHUCTCHIMIO THIpPO-
CMECH, PacXo]l AIEKTPOIHEPTHH U TIyOHHY
OoTpabOTKM MECTOPOXKACHHUSI C TOCIEAYIO-
MM W3TOTOBJICHHEM 3EMCHAPSIOB C IIO-
TPYXHBIM TpyHTOBBEIM HacocoMm [4]. C wuc-
MOJIb30BAaHUEM TaKUX 3€MCHApAJIOB TITyOU-
Ha OTPabOTKH MECTOPOXICHHUH JTOCTUTACT
30-35 m (puc. 1, 2).

IToTpebHOCTD B mECKE, TPaBUH U 1IeOHE
JUIA  CTPOUTENBHBIX pPabOT TMOCTENEeHHO
pacret. [lo3TOMY 3HAYHUTENBHBIC TUIOIAIH
CENTBCKOXO3SHCTBEHHBIX, JICCHBIX U IPYTUX
YTOAUN YK€ OTUYXKICHBI U OTUYKAAIOTCA
MoJiT Kapbepbl JUISL JOOBIYM  TECYaHO-
rpaBuiiabix cmeceit (ITIC).



Puc, 3. Cxema ompabomku ycmyna naagyuum 3eMCHAPAOOM ¢ ROZPYHCHBIM ZPDYHMOBLIM HACOCOM Oe3
pazoueku e2o na apycel: Hy - BbicoTa pa3pabarsiBaeMoro ycryna; HH - BeicoTa HaJBOIHO yacTH ycTyna
(menee 4-12 M. B 3aBUCUMOCTH OT THIa 3eMcHapsana); Hi - Beicota noaBoanoi yactu ycryna (o 30 M. B
3aBUCHMOCTH OT THIIAa 3eMCHapsiaa); Zi - IiIyOMHa NOTrPYyKeHUst TPYHTOBOTO Hacoca; / - pama 3eMcHapsi-
Ia; 2 — BCACHIBAIOIIMHA TPpyOONIPOBO 3eMCHapsaa; 3 - MOTPYKHOH TPyHTOBBIM HACOC; 4 - KOPITyC 3eMCHa-
psima; 5 - HaACTPOIKa; 6 - HAMOPHBIA TPyOONPOBOI; / — 3BEHO IUIABYYETrO MyJIBIIONPOBOAA; 8§ — THAPOMO-
HUTOP
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Puc. 4. Cxema ompadomku mecmopoycoenusn oeyma ycmynamu: H, 1y - BBICOTa HaJBOJHOM 4acTH Jie-
Boro ycryna; Hy . - BEICOTa MOABONHOM yacTH nepsoro ycryna; Hy; - BeicOTa nepBoro paspadarsiBae-
Moro ycrymna; Hy, - BeIcoTa BToporo paspabarsiBaemoro ycrymna; Hy ,, . - MOIIHOCTB MOIE3HOTO HCKOIae-
MOTO Kapbepa; Z, - TIIyOHHa MOTpy>KeHUs] TPYHTOBOTO Hacoca; / - paMa 3eMCHapsiia; 2 - BCaChIBAIOIIUH
TpyOOnpoBO 3ecHapsAaa; 3 - MOrPYKHOU TPYyHTOBBII Hacoc; 4 - KOPIyC 3eMCHaps/ia; 5 - HAJICTPOHKa; 6 -
HATOPHBINA TPyOONPOBO; 7 - 3BEHO IUIABYYEro MyJbIONPOBOAa; 35-45 - yron oTkoca Hepabouero ycry-
ma; 55-65 - yron otkoca paboyero ycrymna

Bonpmas 4acTh TakWX MECTOPOXKIE-  €TCA 3EMJIECOCHBIMHU CHapsIaMH, KOTO-
HUH HaXOZUTCS HHUXE YPOBHS TOMI- pbIe W3-3a OTPAaHUUYCHHOW MO TEXHHYE-
3EMHBIX BOJ U HE MOXET OBITh OTPaboTa- CKHM BO3MOXHOCTSAM TPYHTOBBIX HAcCO-
Ha DKCKaBaTOPHBIM crmocoOoM. OTpaboT-  COB, TIIyOMHA OTPAOOTKU HE MPEBBIIIACT
Ka TaKMX 3amacoB OOBIYHO OCYmecTBIsA-  15-20 m.



OCHOBBIBasICh Ha MHOTOJIETHEM OIIBITE
CO3/IaHUSI HOBOM TEXHUKH ISl Pa3pabOTKU
riryOOKO3aIeralonx MECTOPOXKICHUH
TBEPIBIX IOJC3HBIX HCKOMACMBIX CIIOCO-
6oMm CI'Jl (ckBaskuHHAs THAPOAOObIYA) ISt
pa3paboTku OOBOJHEHHBIX MECTOPOXKIC-
nuit cotpyaamkamu HIIL[ «['eorexnomno-
TUs» pa3paboTaHbl MOILIHBIE THUAPOIJIEBa-
TOPHI, TMO3BOJIAIONINE MOJHUMATH C OOJb-
MAX TTyOWH BayHHO-TaJICYHBIH MaTepua
C pa3MepamH B moriepedHuke ot 150 MM 1o
250 mM. K nHactosmemy Bpemenu B HIIL]
«["eoTexHOMOTHU» OCBOEHO MPOU3BOJICTBO
THUAPOJOOBIYHBIX YCTAaHOBOK (3eMCHapsi-
noB) YI'b, ¢ TpOM3BOAUTENBHOCTHIO TIO
Boze oT 590 1o 1250 m*/u, TIyOUHOU pa3-
pabotku 10, 15, 22, 36 u go 50 m. Ot
3eMCHApPSIIBI IPH OJTUHAKOBON IPOU3BOIH-
tensHOCTH (150-200 M3/11) 10 TBEPAOMY C
CEpUIHHO-BBITYCKAEMBIMH  3€MCHAapsIaMu
3a CYeT 3aMEHBI TPYHTOBOT'O HAacoca C Mac-
coit 9-12 T Ha THIPOAIEBATOP C BOASHBIM
HacocoM maccoi 1-4 T crost B 5-7 pa3 ne-
meBne (6 MITH. py0.), 4eM CepUHHO BBITyC-
KaeMbie 3eMcHapsipl (31-40 muH. pyo6.) [2].

Haunbonee onTuManpHBIM, Ha HAail
B3[JISIJl, PELICHHEM BONpOCa YBEINYECHUS
rIyOWHBI Pa3pa0OTKH, TOBBIICHUS KOH-
[EHTPAINH THIPOCMECH U CHIDKCHHUS DHEp-
TOEMKOCTH TpoIecca JTOOBIYM HECBSI3HBIX
TIOJIE3HBIX MCKOMAEMBIX MOXET OBITh MpH-
MEHEHHE TPYHTOBBIX ITHEBMAaTHYCCKUX Ka-
MepHbIX HacocoB (ITKH), o6namatonux
LEeNBIM PSIIOM HPEHMYINECTB IO CpaBHE-
HHUIO C TPYHTOBBIMH MOTPYKHBIMH U HH3-
KoHanopHbiMH Hacocamu. Hacocer ITKH
MOXXHO OTHECTH K KJIAacCy THIpOCTaTHYE-
CKUX W THEBMAaTHUYECKUX HACOCOB OJIHO-
BPEMEHHO, T.K. BCAChIBAHHE THAPOCMECH B
MOTPYKHBIE KaMmephl HAacoca IIPOUCXOIHUT
3a CYeT BHEIIHET0 THUIPOCTATHIECKOTO
JABIIEHUS BOJBI, a MoJadya THAPOCMECHU
Ha TIOBEPXHOCTh MPOUCXOAUT 32 CUET pa-
0oTel cxkaroro Bo3ayxa [1]. PaspaGorka
3aNexu (IOHHBIX OTJIOXECHHH, carmporie-
Js)  MOXET  MPOU3BOAUTHCA  ITHEB-
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MaTHUYECKUMH KaMEepHBIMH HAcOCaMHu Mpo-
M3BOIUTEIBHOCTRIO 10 600 M /4 ¢ ecTect-
BEHHOH BIIQXKHOCTBIO (C IUIOTHOCTBIO Y, =
1300-1900 kr/m°) 1 riyGHHOI pa3paGoTKH
10 200 M.

Pabounii nmKI Takoro Hacoca MOXKET
OBITH pa3jielicH Ha TP (a3bl:

Ilepsas ¢paza — HaATIOIHEHUE KaMepbl
ITIKH ruapocmechio o 1eHCTBUEM BHEII-
HETO THIPOCTATHYCCKOTO MABIICHHS KHI-
KOCTBIO Ha TIyOHHE.

Bmopas ¢aza — onycTolieHne Kamepbl
1 TIepeKayKa C IIOMOIIBIO CKAaTOTO BO3AyXa
MOJJaBa€MOT0 B BEPXHIOIO YaCTh KAMEPEI.

Tpemuws ¢haza — cOpoc cxaTOro BO3ayXxa
U3 IIyCTOM KaMephl U MOArOTOBKA K NEPBOM
daze [1].

Hdns  obecriedeHnss  HEMPEPHIBHOCTH
mpolecca BCAaChIBaHUS M TOJAYU THUAPO-
CMECH Ha IIOBEPXHOCTb, IHCTPUOBIOTEP
BO3AyXa paboTaeT MOOYEPEemHO C TpeMs
LWIMHIPAaMH, POU3BOJIS 10 3-X LUKIOB B
Kaxayro MuHyTy. Ctoumocts Hacoca [TKH
Wranesackoit pupmer PNEUMA, BriTrOUast
pacIpenennTeNb BO3AyXa, COCTAaBISET OT
60 000 mo 600 000 EBPO B 3aBucuMOCTH
OT MPOU3BOJUTEIBHOCTH 1 BUIa pacrpee-
JIUTEIIS.

3A0 Hay4uno-nipon3BoacTBeHHOE
npennpusatue «KomMmosut» crnenuaiusupy-
€TCsl Ha WCCIEeNOBaHMUAX, pa3paboTke U
MIPOM3BOACTBE H3ACTHN W3 PE3MHOTEXHU-
YeCKUX KOMIIO3UIIMOHHBIX MaTEpPHAIOB, B
COCTaBe KOTOPBIX HCIIONB3YIOTCS 3aKiaj-
HBIC 3JIEMEHTHI U3 METaJUIOB, CTEKJIOIUIa-
CTHKOB, TKaHEH 1 APYTHX MATEPHAJIOB.

Ha ceropssiiiHuii 1€Hb OJHUMH U3 OC-
HOBHBIX BHJIOB MPOJYKIHHU MPEIIPUATHUS
SBISIOTCS  ()IaHIIEBbIE  TPYOOIPOBOJIBI
nuameTtpoM oT 102 mo 920 mm, mpenHa3Ha-
YeHHHbIE I TUAPOTpaHCIOpTa adpas3uB-
HBIX cMecei. TpyOonpoBoIbl, KaK OIUH U3
BHZIOB OCHOBHOTO O0OpYIOBAaHUS THIPO-
MeXaHW3alUH, W3TOTABIUBAIOTCS IS JKC-
IUTyaTallMd Kak Ha Oepery, Tak U Ha JHE
BOJIOEMa, a TaK XK€ Ha TulaBy. biaromaps



TIOBBIIIEHHOW CTOMKOCTH K THAPOaOpa3uB-
HOMY M3HOCY TPYOOIPOBOJIBI TPUMEHSIOT B
TEXHOJOTHYECKUX CHCTEMax THAPO- W
ITHEBMOTPAHCHIOPTE TOPHBIX MPEIIIPHSTHI.
B cpeanem cpok ciyx0bl B 5-8 pa3 60ib-
1Ie, 4YeM CTaJbHBIX TPYO.

TpyOompoBoabl W3 KOMIO3HUIIHOHHBIX
MaTepUalioB JOIMYyCKAalT paauyc uiruda
npu paboueM AaBICHUH 10 15 quaMeTpos.

Benuunna pabodero nasieHus TpyOo-
MPOBOJOB MAacCOBOTO IPOU3BOJCTBA OTBE-
YaeT Hamopy MAaclieHOro OO0OpYyJIOBaHUs
THUAPOMEXaHU3aINH.

OmmuuTtenbHass 0COOCHHOCTh TPYO W3
KOMITO3UIIMOHHBIX MAaTEePHAIOB — HAIIIHUC
BBapHBIX  (naHIeB, 00ecnedrnBaoUINX
MPOYHOCTH (MJIAHIIEBOTO COEAMHEHUS, PaB-
HYI0O TIpOYHOCTH TpyOompoBoma. Taxoe
(aHIICBOE COCTMHEHHE TOPA30 TEXHOIO-
TUYHEe B OKCIUTyaTallud, HaJeXHee H
MpPOYHEEe TPAJAUIIMOHHBIX MaTPyOKOB C XO-
MyTaMH

[InaBy4ecTs, ATMHHOMEPHOCTH U THUO-
KOCTb, OTCYTCTBHE TPOMO3JKUX IIapPOBBIX
COCAMHECHNH W METaIMYECKUX ITOHTOHOB,
JIETKOCTh MOHTa)Ka U IEMOHTaXKa TTO3BOJIS-
€T HUCIONB30BaTh TPYOOIPOBOIBI KaK B yC-
JIOBUAX CTECHEHHBIX pycell peK, TaKk ¥ Ha
OONBIIMX AaKBAaTOPHSX, B TOM YHCIEC Ha
BOITHE.

[IpuMeHeHNe PE3HMHOTKAHEBBIX TpPyOo-
MPOBOJIOB B COCTaBe IUIaBOYXTHI 3€MCHA-
psifa TO3BOJSIIOT CHU3UTH DHEPTOEMKOCTh
ruaporpancnopta (o 15%) u skcruryata-
IIUOHHBIC PACXObl, a TAKXKE 3HAYUTEIHHO
YMEHBIIUTH BpPEIHBIE TEXHOTCHHBIC BIHS-
HUSI Ha HDKOJIOTHIECKYI0 00CTaHOBKY. Tpy-
0OMpoBOBI HMMEIOT TEeMIIEPATypHBIA pe-
JKUM XpaHEHMs U dKcIuTyaTauuu ot —50 1o
+50 °C.

B 2003 romy »macTuuHBIA HAMOpHO-
BCACBIBAIOLINM TPyOONPOBOA MPOU3BOJICT-
Ba 3A0 HIIO «Kommo3ur» HarpaxieH
qurioMoM 1 cremenm  koHkypca «CTo
Jy4IIux ToBapoB Poccumy.

OO6nacTp MpUMEHEHUs! TPyOONPOBOIOB
oOIMpHa- 3TO TOPHOAOOBIBAIONIASA U TIEpe-
pabaTpIBaromasi MPOMBIIUICHHOCTH, THI-
pOMeXaHH3alusl B CTPOUTEIBCTBE, B TOM
Yucie B TPAaHCIOPTHOM, THIAPOTEXHHUYE-
CKOM, THOYTITyOJICHHE, METHOPAIIHS.

OCBOCH BHITYCK O(IIaHIIOBaHHBIX TPY-
O6ompoBooB JuuHOM 10 10 MeTpoB u3
KOMITIO3WITUOHHBIX MAaTCpHUaIOB IUaAMETPOM
920 mm. TpyOompoBojpl, Kak TOKa3alu
UCTIBITaHMS B MPOU3BOACTBECHHBIX YCIOBH-
SIX, UMCIOT BBICOKYIO CTOWKOCTH K THAPO-
abpa3WBHOMY M3HOCY M HEOOXOJMMYIO W3-
THOHYIO CIIOCOOHOCTh, B TOM YHCJIC IS
IKCIUTyaTallkd Ha CEPUIHBIX MeETaJUIide-
CKUX MOHTOHAX B3aMEH FPOMO3JKHX IIapO-
BBIX COCHHHeHHﬁ: COCAMHUTCIIBHBIC OTPE3-
ki auametrpoMm 920 MM u IIMHON 2 MeTpa
TaKke OCHANICHHI BBapHBIMU (pIaHIIAMH
TpeOyeMBIX pa3MepoB. ITO MO3BOJSIET JET-
KO u OBICTPO MPOM3BOAMTH MOHTAX, pe-
MOHT W JIEMOHTaX TPYHTONpPOBOAA OOIb-
moro nuamerpa [7].

B mnacrosmee BpeMs psaioM BeRyIUX
By30B Poccum TOpHOTO M CTPOHTEIHHOTO
IpoQwIs BBHIIOTHAIOTCS HAyYHBIC HCCIIe-
JIOBaHHS YHCTO TEOPETUYECKOTO, OMBITHO-
KOHCTPYKTOPCKOTO U TEXHOJIOTHYECKOrO
XapakTepa. YUEeHBIMH M CHECIUATNCTAMH
Poccuiickoro rocyaapcTBEHHOTO TeOJOTO-
pa3BeIOYHOIO YHUBEPCUTETA BEAyTCS 00-
HIUPHBIC pa60T1>1 10 MHOI'M Ba>XHBIM Ha-
MIPaBJICHUAM U B YACTHOCTH:

- MOJCpHH3alUs JKEKTOPHBIX Ma-
JIOTa0apUTHBIX 3EMCHAPSIOB ISl TTOABOI-
HOU pa3pabOoTKh 3PeNbHBIX OTBAJIOB,;

- mpoOieMa CHIDKEHHS dHEpro&MKO-
CTH IPOIIeCca HAIOPHOTO THIPOTPAHCIIOP-
TUPOBAHUA U THUAPONIOABEMA,

- pa3paboTKa HOBBIX KOHCTPYK-LIHI
TPYHTO3a00PHBIX YCTPOMCTB C ApIUPTHEIM
MOJTEMOM;

- MepCHeKThBa  pa3BUTUS  CKBa-
KHHHOU THIPOTOOBIYH TBEPIBIX ITOJIC3HBIX
HCKOIIACMBIX;
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- MOJICPHU3ALIUSA  CEpUHHO  TIpH-
MCHACMBIX FI/I}IpOMOHI/ITOpOB 3a CUeT
VIIYYIICHUS THAPOJUHAMUYCCKUX YCIOBHMA
CTpye(OpPMHPOBAHUS, T.C. TMOBBIIICHUSA Ka-
YeCcTBa MMIPOMOHUTOPHON CTPYH.

OCHOBHLIMI/I HaHpaBHCHI/IHMI/I Hccjaeao-
BaHUN yd4eHBIX MOCKOBCKOTO TOCYAapCT-
BEHHOT'O TOPHOT'O YHHUBEPCHUTETA SIBIISIOTCS
BOTIPOCHI MOBBIMCHUS 3()(HEKTUBHOCTH BBI-
TIOJTHCHHST OCHOBHBIX TPOHM3BOJICTBCHHBIX
MPOIECCOB THAPOMEXAHU3AUN TOPHBIX U
CTPOUTEBHBIX PabOT, a TaK)KE ONTHMH3A-
UM TapaMeTpPoOB TPYHTO3a0OpHBIX YCT-
POWCTB TUTABYYHX 3EMIICCOCHBIX CHAPSIOB.

KOHKpeTHBIMA HamNpaBICHUSIMHU SBJIS-
FOTCSI:

- 0COOCHHOCTH TEXHOJIOTHH pa3pa-
0OTKHM OOBOJHECHHBIX IECYAHBIX MECTOPO-
JKICHUH B yCIOBUsX KpaitHero CeBepa;

- crocoOBl TOOBIYM M TPAHCIOPTH-
pOBaHUSI JOHHBIX OTJIOXKEHUH (MIHCTO-
DJIMHUCTBIX, Canporienei);

- BOTIPOCHI  TOBBIIICHHS KadecTBa
JIOOBIBAEMOr0 TIECKa CPEACTBAMH THUIPO-
MEXaHM3alIl1H;

- MpoOJieMbl OYUCTKH BOJOEMOB H
pek MocCKBHI;

- BONPOCH OTPabOTKH OOBOJHEH-
HBIX MECTOPOXXJICHHH Ha MOJIHYIO TTyOHHY;

- TEXHOJIOTHS  THAPOMEXaHHU3HUPO-
BAaHHOM 0paOOTKM HPUKOHTYPHBIX 3ama-
COB pa3pe3oB;

- ONTHMU3AIUS  KOHCTPYKTHBHBIX
MapaMeTpoOB TPYHTO3a00PHBIX YCTPOUCTB
TUTABYYHX 3€MJIECOCHBIX CHAPSIOB C IIEIBIO
JIopabOTKH OOBOJTHEHHBIX MECTOPOXKICHHMA
WIIa, Tiecka U TecyaHo-TPaBHIHON cMecH;

- OIICHKA U KOHTPOJIb YCTOMUMBOCTH
JaM0 HaMBIBHBIX THIPOTCXHHYECKUX CO-
OpPY>KEHHII.

OgHuM K3 3HAYUTENBHBIX COOBITHH B
JKH3HU TOPHO# OOINECTBEHHOCTH, CBS3aH-
HBIX C TpoOieMaMu THIPOMEXaHW3AIHH,
SIBIIIOTCSL TIPOIICIIINAE ChE3IAbl THIPOME-
XaHU3aTopoB Poccum ¢ TpHUTIAlICHUEM
CIICIHATUCTOB OJMKHEr0 M JAJbHEr0 3a-
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py6exns. Becero Obuio ueTbipe chesna: B
1998, 2000, 2003 u 2006 romax. Cre3abl
npoxoamin B MockBe B MOCKOBCKOM To-
Cy/1apCTBEHHOM T'OpPHOM YHHBEPCHUTETE.
NHuumatopoM U OpraHu3aTopoMm MpoBe-
JeHUs OJTHX Cbhe3JoB Obuia kadenpa
«TexHonorus, MexaHu3anus U opraHusa-
LU OTKPBITBIX TOpHBIX pabor» MITYVY.
Bo3spocmyro MacmtabHOCTh U JICHCTBEH-
HOCTH CBe370B obecmeunBan OprkoMu-
TET, B KOTOPBIH BXOJAWIM BUJHBIE yUEHbIE
U CIELUAIUCThl BBICIIUX y4eOHBIX 3aBe-
JeHuii: MOCKOBCKUH I'OCYyJapCTBEHHBIN
TOPHBIN YHHUBEPCUTET, Poccuiickuii rocy-
JapCTBEHHBII I'e0J0ropa3BeloYHbli YHU-
Bepcurter, CankT-IleTepOyprckuii  rop-
HeI HHCTUTYT (TexHuueckuit yHuBEepcu-
TET) W TPOMBINIICHHBIE TIPEATPUATHS
(Komnanus «Tpancrunpomexanuzanus
HAy4YHO-IIPOU3BOACTBEHHOE O0BEAMHEHUE
«lonpperpum»). B pabote cre3nos mnpu-
HuMmanu ydactue ot 140 mo 150 nmpexacra-
BHUTEJICH; 3TO ObUIM PYKOBOAMTENIH OTpac-
JIEBBIX MPEANIPHUITUHN, MPE/IC-TABUTEIN Be-
nymux 3apyoexHsix pupm ([onnmanguwy,
[eeuun, CIIA, T'epmanum, AHTINH,
Ykpaunbl, JIUTBBI), TPOCKTHBIX OpPraHU-
3alMi, 3aBOJOB-U3IO-TOBUTEIEH POCCUI-
CKOTO 00OpyHOBaHUS, KOHCTPYKTOPCKHUX
010po, IOpUIU-YECKUX KommnaHui, [oc-
ctposi Poccun, HaA30pHBIX OpraHU3alui,
MpeJACTaBUTEIN JCJIOBBIX KPYToOB, yde-
HbIE, aCIUPAHTBl U CTYIECHTHI.

OcHOBHOM 3amaueil cpe310B ObUIO 00B-
€MHEHUE YCWIMH BEAyNIUX CIICIHANU-
CTOB, JIEJOBBIX KPYIOB, MH)XXEHEPOB, yde-
HBIX U paOOTHUKOB BBICILIEH IIKOJIbI, 3aHS-
TBIX Pa3BUTUEM M NPUMEHEHUEM Me-
TOJOB, TEXHUKH M TEXHOJOTUH JJi
peuleHus Ba)XHBIX 3axad TOpPHBIX H
CTPOUTETBHEIX paboT. B mokmamax um 00-
CYXKICHUAX YYaCTHUKOB ChE3[I0B OTHETIH-
BO BBIpa)K€HAa CyThb DKOHOMMYECKOW CTpa-
TETMH THUIPOMEXaHU3alUM TOpPHBIX U
CTPOUTEJIBbHBIX PabOT B COBPEMEHHBIX yC-
JIOBUAX, UYTO ABISETCS TOCTOMHBIM BKJa-



JOM B pCIICHHH AaKTyaJbHBIX MOJIHTHYC-
CKHX, COLUAIBHBIX M 3KOHOMHUYECKUX TIPO-
onem Poccum.

W3 aHanmsa COCTOSHHS U CTpaTerHu
CO3MIaHMsl HOBOW TEXHHKH U TEXHOIIOTHH B
00JIaCTH THIPOMEXaHU3AIUU TOPHBIX U
CTPOHUTENIBHBIX PabOT BHUIHO, YTO MEPUOJ
nocne 2000 roga xapakTepu3oBaJcsi OTHO-
CHTEJIbHO OJIarONPUSITHBIM  COYCTAHHEM
pa3nuuHbIX (AKTOPOB JUIs OBBIICHHUS
3(h(}EeKTUBHOCTH  MPOW3BOACTBA  paloT.
Bmecre ¢ TeM HeE0OXOAMMO KOHCTAaTHPO-
BaTh, YTO HECMOTPS HA HaMe-

TUBIIMECS B MOCIEIHHUE TOAbI OMpeaeIeH-
HBIC YCICXU B HAYYHBIX UCCICIOBAHHAX B
o0nact THAPOOOOPYMOBAHUS W TEXHOJO-
THH TOPHBIX U CTPOWTENBHBIX padoT, Ha-
MpaBJCHUE THIPOMEXaHU3AIUU HE MOJTHO-
CThIO pealM3yeT CBOM TMOTEHIMAIbHBIE
BO3MOXKHOCTH. DTOMY €mI¢ IT0Ka CII0co0CT-
BYET pPa3po3HEHHOCTh OTHeNbHbIX OAO,
3A0, HIIO, T'VII u T.A., T.e. OTCYTCTBUE
KOMITJICKCHOW CTpaTeTMH OCBOCHHUS MHHE-
paNBHBIX PECYpPCOB W HM3TOTOBJICHUS THI-
POMEXaHU3UPOBAHHOTO 000PYIOBaHHUS, OT-
BEYAOIIETO MUPOBBIM CTAHAapPTOM KayecT-
Ba M HAJIC)KHOCTH.
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Kopomko 06 aemopax

Anmaney Hean Muxaiinoeuy — mpogeccop, TOKTOp TEXHHUCCKHX HayK, DEHCTBUTENBHBIA WICH
MexayHapoqHOH akaneMud WHPOpMaTH3aUuH, MOCKOBCKHH TOCyIapCTBEHHBI TOpHBIH yHH-

BEPCHUTET.
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