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CEKLHA 16. TOPHOE J[EJIO. PA3PABOTKA PY/IHbIX U HEPYJIHBIX I1OJIE3HbIX
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Puc. 3 I'paghux usmenenun ycpeOneHHbIX NIAHOBHIX KOOPOUHAM 6 MEYEHUU CYMOK

Bocxon conmuna HaumHaercst B 5:30, a 3akatr B 19:50 mo mectHomy BpemeHH. U3 pucyHKOB 2 ¥ 3 MOXHO
cliesiaTh BBIBOJ, YTO TEMIIEparypa BIMSET Ha IMOJOXKEHHEe 0a30BOM CTaHIMH MyTeM Oe(hOpMAlMOHHBIX paCIIHPEHHU
KOHCTPYKIIHii, Ha KOTOPBIX yCTaHOBJIEHa 0a30Bas CTaHIWMs, Tak U caMmoro ycrpoiictBa GNSS cranimu. CojHIIE BCXOIHUT
Ha BOCTOKE, HarpeBaeT cHavana ofHy ctopony GNSS craHuunu, py 3TOM HIET HHTCHCHBHOE HArPEBaHKE BO3AyXa, CTOUT
OTMETHUTBH, YTO B 11 4acoB MOBBILICHHE TEMIIEPATYPhI BO3/LyXa 3aMEIUISETCS, OH y)KE MOYTH JOCTHI CBOCTO MaKCHMyMa.
Ha pucyHke 5 IUHUH NepeMeIeHus] TepeceKaroTesl IPUMEPHO BO BpeMsi MPOXoxaeHus conHueM 3eHura. C 11 mo 19
4acoB TeMIlepaTypa BO3AyXa OTKIOHSETCS B MalblX Ipenenax (okono 4 rpaxycoB), YTO BBIPAXKAETCS B IUIABHO
n3mensiroeMcs rpaduke. C 19 mo 23 yaca npoucxomut nareHcuBHoe octeiBanue GNSS cranmun. C 23 no 7 yacoB Ha
GNSS craHinuio moytH He BIMAET COJNHIE. MOXHO OTMETHTb, YTO HPH MHTEHCHBHOM H3MEHCHHM TEMIICPATypBhl,
m3MeHeHne nonoxeHuss GNSS crannmm, Tak xe OoJbIIe, 4eM MPU MaIoM U3MEHEHUH TeMITEPaTyPhL.
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MOAEPHU3ALUUA LUKNOHHOIO ®UJILTPA ANA OYUCTKUA U
YTUNU3AUUN KAHATTUSALUOHHbLIX BO
A.K. YooBuk
HayuyHbin pykoBoguTens - accucteHT M.C. YepemucknHa
HayuoHanbHbIl uccnedoeamennckuli Tomckuli lMonumexHuveckuli yHuseepcumem, 2. Tomck, Poccusi

B coBpeMeHHO# He(TerasoBoil MPOMBIIUICHHOCTH paboTa 00OPYZOBaHHS C 3alUIAHWPOBAHHBIM PECYPCOM
MOXeT ObITh OOecreueHa TOIbKO MPU COOITIOICHUH TEXHOIOTHIECKUX MapaMeTpoB. Ha MeCTOpOXKICHHSX, HCIOIB3YIOTCS
LHEHTPOOEIKHBIE HACOCHI, KOTOPBIE 3a4aCTYIO BBIXOIST U3 CTPOS M3-3a BBICOKOTO COJCPIKAHUS MEXaHHISCKUX TPUMECEH.

CymIecTBYIOT pa3IMYHbIE METO/IbI OTYUCTKH KHIKOCTEH OT TBepAbIX (a3. Hamprumep, Takue Kak: OTCTaUBaHHE,
¢dbunbTpoBanue, ueHtpudyruposanue, ¢uorarms. s OGONBIIMHCTBA TEXHOJOTHYECKHX MPOIECCOB HEOOXOIUMO
pasnenenue TBEPABIX (a3. B 3aBUCHMOCTH OT THHA TBEPJOH (asbl MOXHO HCIOJIB30BATH PAa3ICICHUE CIEIYIOIINMHI
METO/IaMH: OTCTauBaHue, PUIBTPOBAHUE, IECHTPU(YTUPOBaHUE U (oTarus.

Ha wHedTerasoBblx MECTOPOXKACHHUSIX TMEpeKadka “KHUIKOCTH C MPUMECSIMH, a MpU OTKJIOHECHHH OT
TEXHOJIOTHYECKHX MapaMeTPOB Pecypc 000pYAOBaHHS MOXKET KaTacTpO(UUECKH CHU3UTHCS WM MTHOBEHHO BBIATH M3
crpost. [3]

Tabnuua 1
Tpebosanus k nepexauugaemoii Heuokocmu

XapaKkTepUCTHKHU MEePEKaYMBaEMON CpeIbl:
- MaKCHMMaJbHas MaccoBast 0,1
KOHIICHTpALUsI TBEPbIX YacTHI, %o

- MaKCUMaJIbHBIM pa3Mep TBEPHBIX YacTHIl, He Ooliee, MM 0,1
- [UIOTHOCTb, HE MEHEe, KI/M° 1000 ... 1150
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3a4acTyio Ha MECTOPOXKACHUAX CTOAT IUIACTUHYATBIE (PUIIBTPBI, KOTOPbIE TPEOYIOT CHCTEMAaTHUECKOH OYHCTKH.
IpoBost 0GCeI0BaHKIE JPCHAXHBIX CTOKOB C TAKUM (DHUIIBTPOM, 3a9aCcTyI0 OOHApYKHBaeTCs mecok (puc. 1).

Puc. 1 Mexanuueckue éKiouenus

PaccMoTpuM crcTeMy ¢ UCTIONB30BAHUEM THAPOIUKIOHOB. [ HAPOIMKIIOHBI YCIIEITHO TPUMEHSIOTCS BO MHOTHUX
OTpacIsIX MPOMBIIUIEHHOCTH ¥ MOKA3BIBAIOT BBICOKYIO 3(h(eKTHBHOCTH paboThl. Mx

JIOCTOMHCTBOM SIBJISTFOTCS HEOOJIBIIAE pa3sMepbl, HECIOXKHAsA KOHCTPYKIMS M BO3MOXXHOCTh OOBEAMHEHHS
anmapaTtoB B OIUH OOJBIIONW KoMIUIeKC. Ho B TakoM MPOCTOM MO KOHCTPYKIMH ammapaTe MPOTEKAeT CIOKHBIN
THAPOANHAMUYCCKUI Tporiece. PekuM TeueHHs >KHAKOCTH B almapare HOCHT TYpOYJIEHTHBIM XapakTep, IO3TOMY
BO3HHUKAET SIBIICHUE, Ha3piBaeMoe TypOyneHTHas auddy3usi, KOTopas CHIBHO BIMSET Ha Pa3ACNSIOIIYI0 CIIOCOOHOCTH
THIPOIMKIIOHA. [2]

Hamu 6Gpiia mpom3BeeHa MOAEPHHU3AIHS KOpITyca ruaponukiona (puc.2). beuta BBapena tpyba quamerpom 80
MM JITMHHOHM 1 MeTp, B Hel OBLTH MTPOCBEPIICHBI OTBEPCTUS THAMETPOM 3 MM IO Beel miomaau TpyOsl. Tak kak fuamerp
OTBEPCTHI HE COOTBETCTBOBAJ TEXHOJOTHYCCKUM IIapaMeTpaM IIepeKauyrMBaeMON IKHIKOCTH, ObLIa HCIOJIb30BaHa
(wIbTpoBaNbHAS CETKA, 4YTO MPUBEIO K HAWOOJIee ONTHMAILHOMY BBIOOPY CHCTEMBI OYHCTKH H yTHJIA3AI[HH
KaHAJIM3alMOHHBIX BOJI.

Puc. 2 T'uopouuxnon: 1 — omeoo zudpouuriona; 2 — yuaiuHOpUYECKAs 4acms 2UOPOYUKIIOHA;3 — CIUGHOE
omeepcmue; 4 — konyc 6onvuioi; 5 — konyc manvtii; 6 — 6x00H0l nampyoox.

OCHOBHBIE IPEUMYIIECTBA THAPOLUKIOHOB!

- BBICOKAs yJIeTIbHasI IPON3BOAUTEILHOCTE 110 00pabaTeIBaeMOi CyCIIEH3HH;

- CPAaBHUTEJIBHO HU3KUE PACXOBI HA CTPOUTEIBCTBO U 3KCILTyaTalUI0 yCTAHOBOK;

- OTCYTCTBHE BPAIIAIOIINXCS MEXaHU3MOB, IIPeTHa3HAUYCHHBIX JUIsl TeHEPUPOBAHNUS LIEHTPOOEKHON CHIIBI;

-CTOMKOCTb MaTepHUanoB, NPUMEHSIEMBbIX s M3FOTOBICHUS allapaToB, IIO3BOJSAECT YBEIUYUTH PeECYpPC
00opynoBaHus B 5-9 pa3 1o CpaBHEHHUIO C I'MPOLUKIOHAMH, BBIOJHEHHBIMH U3 U3HOCOYCTOHYHBOTO YyTYHA;

- ycroiumnBas paboTa ruAPOLUKIOHOB B IIHPOKOM JHaIla30He U3MEHEHHs BXOIHBIX I1apaMeTPOB;

- BBICOKas CKOPOCTb OUUCTKH;

- IPOCTOTA U JIETKOCTh OOCITy>KMBaHNSI.

Vcnonb3oBanne NUKIOHHOTO (UIBTPA, MCXOAS W3 BBIMCH3IOKCHHONH HWH(GOpPMAaNWH, MOXHO CUHTAaTh
11e7IeCO00pa3HbIM B CBSI3H C:

®  COONIONEHHEM YHCTOTHI pabodeil cpensr;
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®  TIOBBILICHUEM HApaOOTKH HACOCOB;
®  OTKa30M OT 00CITy>KHMBaHUS U BCKPBITHS CliecapsiMU, IPOMBIBKa oneparopom OOV
e  yBenuueHune MexpemMoHTHOro mukiaa [{THC.
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OBOCHOBAHME KPUTEPUEB TEXHOJTOMTMYECKOWU 3®PEKTUBHOCTU FOPOACKUX
NOA3EMHbIX COOPYXXEHUN
P.C. ®egiok, .. MaHapuH, P.A. TUMOXUH
Hay4yHbIn pykoBoguTens - goueHT B.H. MakuwmH
HanbHeeocmoyHbIll hedepanbHbil yHUBepcumem, 2. Bnadueocmok, Poccusi

[Tomg3emHbIe OOBEKTHI ClIEAyeT AKTHBHO HCIIONB30BAaTh [UIS HYXKI HHXKEHEPHOW 3amUTHl HaceleHus. J{is
peanu3anuy 3ToH 3a1auyl ClIeyeT CYIIECTBYIOIINE OA3EMHbIe 00BEKThI IPHBOIUTH, 3 HOBBIE — CTPOUTH B COOTBETCTBUH
C IEHUCTBYIOIINMH TPEOOBaHUSIMH 3aIUThI HACSTICHHS B YPE3BBIUAWHOM CUTYallMy TEXHOTCHHOTO XapakKTepa.

Iocne ycTaHOBICHWSI TPHUIOJHOCTH MOA3EMHBIX OOBEKTOB Uil MCHOJNB30BAaHMS B KauyeCTBE 3allJUTHBIX
COOPY>KEHUH MPOU3BOAUTCS UX MOCTAHOBKA HA YUeT B COOTBETCTBYIOIIEM cyObekTe PD, BBIsSIBIECHNE UX XapaKTEPUCTHK U
OKyMeHTHpoBaHHe [4]. B urore, cOCTaBIAOTCSA MOAPOOHBIE OMUCH TAKUX OOBEKTOB ¢ TOHOTrpagpuUIecKUMH KapTaMHu
(TmaHaM¥) UX MECTOTOI0KEHHSL.

CormacHo pneiictByrommM HopMmaM (1970-80-x romoB pa3paOOTKH) BCE 3alIUTHBIE COOPYKEHUS CUHUTAFOTCS
abCONFOTHO MPHUTOJHBIMH JUTS 3aIIUTBI OT Pa3HYHBIX BUAOB opyxkwus. Omgnako, B.I'. Hapeimkua u B.W. ITuenkun [6],
YUUTBIBAsl COBPEMEHHBIE CPEACTBA IIOPAXKEHHS, MPEUIOKMIM BBECTH JIONONHHUTEIBHBIH KIACC COOPYKCHHUH —
«OI'PpaHUYCHHO IMPUT'OAHBIC. Kiacc CHETIPUT'OOHBICY  IMPHUCBAMBACTCA yGencmuaM, HMCHOIIIUM HCIOCTATOYHBIC
rabapuTHBIE pa3Mepbl; PACIOJOKEHHBIM B TOPHBIX IOPOJAaX, CKJIOHHBIX K CaMOBO3TOPAHUIO, @ TaKXe CHIIBHO
OOBOMHEHHBIX, HEYCTOMYMBBIX, 3aKapCTOBAHHBIX; B 30HAX TEOJOTMUECKMX HAPYIICHUH; HAa TEPPUTOPHUAX C
WHTCHCHBHBIMH OTOJI3HEBBIMH SBJICHHUSMH, BO3MOXKHBIM 3aTOIICHUEM TTaBOAKOBBIMU BOJAMHU.

Ilpn aHanmm3e TexXHONOTHMYECKOH 3((EKTHBHOCTH HCIIOIB30BAaHUS MOA3EMHOTO COOPYXKEHHS HEe0O0XOINMO
MPOU3BOANTH OIEHKY IO PA3IMYHBIM IapaMeTpaM: OT CTOMMOCTH 3€MJIM HaJ COOpPYXXEHHEM [0 IICHXOJIOTHYECKOTO
COCTOSIHUSI pa3sMEICHHBIX B 3TOM COOpYKeHWH Jonei. OpHako, Kak yxke ObUI0O OTMEUYEHO paHee, BCEe II0/I3EMHBIE
COOPY)KEHHUS SBISIOTCS OOBEKTAaMU JBOMHOIO Ha3Ha4eHHs. [109TOMy BOIPOC CTOMMOCTH 3€MJIHM, Ja W B LEJIOM
CTPOUTECJIBCTBE, HAXOAUTCA B NIOAYMHEHHOM IT0JIOKCHUU OT BOIIPOCOB BMECTUMOCTHU U 0€30MacHOCTH.

XapakTepHbIM IPUMEPOM HCIIOIb30BaHUS MOA3EMHOTO COOPYIKESHHS ABIISIETCS MOA3EMHBIN KOMITIEKC T. DCHoo,
npuropofa r. XeabcuHKH, OUHISHANS, TocTpoeHHbIH B 1979-1983 rr. [12]. O6BeM momzemHoro coopyxenus 38000 M.
OO0u1as miomaap MOI3EMHOTO IpocTpaHcTBa cocTasiser 8200 M2, U3 KOTOpBIX 2470 M2 UCTIONB3YIOTCS IJISl e
3aIIMTHl HaceleHus (momemeHus lLleHTpa 3aIqUTBI TPaXKTAHCKOTO HACENEHMs, PAifOHHOTO YTIpaBJICHHS 3aIUTHI
HaCceJIeHUsI, MEIUIHCKOTO ITyHKTa; KOMMYyHAJbHBIE M TeXHHUYeckue momemnieHus). [lonesHas muiomanb KOMILIEKca
cocrapmser 5730 M, HA KOTOPOH Pa3MeNIEHb! KHHOTEATp, MyHKT POTHBOIOKAPHO 3aILUTE, CIIOPTHBHBIE 3a/IEl H .
OO0mias BMECTHMOCTh TIOJ3EMHOTO KOMILIEKca orneHuBaeTcss B 410 denoBek, Ha MEpUOJ] BOCHHOTO BpeMeHun — 2750
YEJIOBEK.

VYCTOWYMBOCTh, JIOJATOBEYHOCTh W HAJEKHOCTh OJKCIUTyaTallud COOPYXKCHHH IOJ3eMHOH TOpOACKON
MHQPACTPYKTypsl B 3HAUYUTENHHOH Mepe 3aBUCAT OT TOPHO-TEONOTMYECKHX W TOPHO-TEXHOJOTHMUYECKUX YCIOBUH M
(haKTOpOB, CONMATBHO-PKOHOMHUYECKNX YCIOBHH HX CTPOHMTENbCTBA M JKCIUTyartanun. C yBenW4eHHeM ITyOHHBI
3aJI0’KeHNUSI MOA3EMHOT0 00BEKTa BO3PACTAIOT €r0 3alIUTHBIC CBOMCTBA, B TOXKE BPEMs YBEIHUMBACTCS MPOTSHKEHHOCTH
MENIeXOMHBIX MaHMyCOB, JIECTHUI, 3CKATAaTOPOB, YTO OKa3bIBAET CYIIECTBEHHOE BIHSIHHE HA MOCEMIAeMOCTh TAaKOTO
00BEeKTa U 11e1eC000pa3HOCTh Pa3MEIIeH s B HEM NPEATIPUSTHH COLKYJILOBITa U 0UCOB.

Toponckue TmoOA3EMHBIE COOPYXKEHHS TPOTsHKEHHOCThIO g0 200-300 M He Bcerma oOecTeUMBaAIOTCS
HpHHy}II/ITeHbHOﬁ BeHTI/IHﬂLlI/Iel\/’I, YTO TAKXKE CYIIECTBEHHO OIr'paHUYMBACT BO3MOXXHOCTH HUX HUCIIOJIB30BAaHUS B Ka4Y€CTBE
3aIUTHBIX OOBEKTOB.

CremyeT Taxke yUUTHIBATh PACIIONOKEHHUS BXOJIOB B ITOJ3EMHBIE COOPY>KEHHUS C YIETOM BBICOTHOCTH 3[aHHH H
IUIOTHOCTH TOPOJCKOH 3acTpoiiku. OYeBHIHO, YTO B CiIydae BO3HHUKHOBEHHS KPHTHUECKOW CHUTyaI[MM BBIXOIBI U
BEHTHLIIUOHHBIE KaHAJBI OA3EMHOT0 0OBEKTa MOTYT OBITh OJIOKHPOBAHBI 0OJIOMKAMH 34aHHHA.

OtaareHHOCTh BXOJOB B MOA3EMHOE COOPYXKEHHE OT 00BEKTOB IOBEPXHOCTHOH IOPOJCKOH MHPPACTPYKTYpPHI
TaKOKe MMEeT cylecTBeHHoe 3HaueHue. CoryacHo TpeGoBanusaM [7] pagmyc cbopa HaceneHus cocrasisier 500-1000 m
(a3 dextuBno 10 800 M).

521



