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Annomayusn: Hnoicenepro-2eono2uieckas KiaccugQukayus 2eoio2uieckux npoyeccos u aeienuti benapy-
cu paspabomana Ha OCHOBE CUCMEMHO-2EHEMUYecKo20 nooxood. Buldenenvl epynnvl, no02pynnovl, Kiac-
cbl, munsl U udbl npoyeccos. Kascoas knaccugurayuonnas edunuya obocobnena no edywemy npusHa-
Ky. Bwioenennvie 6 knaccugurayuu 6uobl ompaxcarom noposicoaemvie NPoYeccamu 6eHUs, Komopble
AGNAIOMCI MAMEPUATILHOU YPOPMOL NPOSAGIEHUS. NPOYECCO8 8 8UOe PAZIUUHBIX POpM pelbeda u HaKonie-
HUTl OnpeoeleHHbIX U006 epyHmos. IIpednazaemas UHICEHEPHO-2e0N02UUecKds KIacCupurayus cogpe-
MEHHBIX 2€0NI0O2UYECKUX NPOYECCO8 U SGNeHULL 8 HACTNOsWee 8peMs HAuboee NOIHO OMPANcaem UHice-
HepHylo 2eodunamuxy na meppumopuu berapycu.

Kniouesvte cnoea: xnaccugurayusi, UHNCEHEPHO-2€0N02UHECKUE NPOYECCHl U SGIEeHUS, 2e00UHAMUKA,
NPUHYUNUATLHBLE HOTONCCHUSL.

CLASSIFICATION OF ENGINEERING-GEOLOGICAL PROCESSES
AND PHENOMENONS IN THE TERRITORY OF BELARUS

Abstract: The engineering-geological classification of geological processes and phenomena of Belarus
is developed on the basis of the system-genetic approach. Groups, subgroups, classes, types and types of
processes are singled out. Each classification unit is separated by a leading feature. The types identified
in the classification reflect the phenomena generated by the processes, which are the material form of
manifestation of processes in the form of various forms of relief and accumulation of certain types of
soils. The proposed engineering-geological classification of modern geological processes and phenome-
na currently most fully reflects engineering geodynamics in the territory of Belarus.

Keywords: classification, engineering-geological processes and phenomena, geodynamics, principal
provisions.

BBenenne

Knaccudukarus u3y4aeMbix sIBICHUH Wi 00bEKTOB B
HayKax O 3emiie, KaKk BIPOYEM, W JPYI'HX HAyKax, Bax-
HEHIIUH 3JeMEHT MccaeaoBanuii. Ee ocHOBHas 11eJib CO-
CTOUT B TOM, YTOOBI TPEJIOKUTh TAKUC OTIIMIUTEIBHBIC
MIPU3HAKH, UCTIONB3Ysl KOTOPhIE, MOKHO Haubosiee TOYHO
OmHcaTh XapakTepudyeMble SBICHHUS WIH 00BeKTh. C
METOJIOJIOTHYECKON TOYKH 3pEHHUs, KIacCU(PUKAIHUA —
CHCTEMa YTOPSIJAOYCHHBIX, COMOMYUHEHHBIX TOHSTHH,
MpeacTaBiseMas B BUIC TaOJIUIl (CXeM) M COCTaBIICHHAsS
Ha OCHOBE OIpENeTICHHbIX Mpu3HaKkoB. OOOCHOBaHWE
MpHU3HAKA KIACCU(PUKAIMA — OCHOBHAS MpoOJiieMa, ¢ KO-
TOPOH CTAIKMBACTCSI HCCJICIOBATENb MPH €¢ COCTaBJIC-
HUM; BEIOOP OCHOBaHUS JCICHUS JOJDKCH OCYILECTBISATh-
Csl C YUETOM 3aKOHOB JIOTHKH.

B wumKeHEepHO# reoanHaMUKe Kiaccu(UIUPOBaHUE
3aHuMaeTr ocoboe mecto. [To aTomy mosoay I'. C. 3om0-
TapeB oTMedal: «MHoroobOpasue TeoJOTHIECKHX IPO-
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L[ECCOB, HAYYHBIX M MPAKTUYCCKHUX 3a7ad UX U3YYCHHUS
00YCIIOBJIMBAIOT IIEIECOO0PAa3HOCTh COCTABICHUS pas3-
JIUYHBIX WHXCHEPHO-TCOJOTHYCCKUX KIACCHU(PUKAIU,
HO TMOCTPOCHHBIX HA CJIUHBIX METOJAMYCCKUX MPUHIIH-
nax. KnaccudunupoBanue sBisieTcs CIIOKHON 3amadei,
HO OHO HEOOXOIWMO ISl €IWHOW TPAKTOBKU IPUPOJIBI
MPOLIECCOB,  B3aMMOINOHMMAHUS  CpeAM  HHXKEHEp-
T'€0JIOTOB M JJII COBMECTHOM NEATEIbHOCTH C WHXKCHE-
pamu u cTpouTeasimMu» [1].

3HaueHHe WH)XCHEPHO-TEOJOTHIECKON KIIacCU(PUKAIIUN
TCOJIOTHIECKHUX MPOIIECCOB U ABJICHUN COCTOHT B CJIE-
JIYIOIIEM:

1. Kiaccudukanus mo3BoJII€T YHOPSIIOYUTh U CHCTEMA-
TU3UPOBATh 3HAHUS O T'COJIOTUYECKHUX U WHIKCHEPHO-
TCOJIOTUYCCKUX TMPOIECCaX W SBJICHUSX, MOCKOJIBKY
CTPOUTCS Ha 3aKOHOMEPHBIX 1 OOBCKTHBHBIX CBS3SIX.

2. Knaccudukarus 1aeT BO3MOXHOCTh MOJYYHTh 0000-
IIEHHOE 3HaHUE O MpoIeccax U SBICHUSIX.
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3. Knaccudukaius mo3BOJSIET MOJyYUTh HOBBIC 3HAHUS
0 MPOIECCax U SBJICHUSIX.

4. Knaccudukanus sBiIS€TCS OJHUM H3 CIIOCOOOB mepe-
X0Jla OT YPOBHS SMITUPHUYECKOTO 3HAHUS, K TEOPETH-
YECKOMY WH)KEHEPHO-T€0JI0THIeCKOMY 3HAHHIO.
[Ipobnemamu  KJIacCU(UIUPOBAHUS T'€OJOTHIECKUX

MPOIIECCOB U SIBIICHUM B WHKEHEPHOU I'€0JIOTMU 3aHUMAa-

JINCh MHOTHE W3BeCTHhIe cnennanucTel: JI. JI. benbli,

I'. K. bonnapuk, /1. Bapuec, I'. C. 3onorapes, H. B. Ko-

nomenckuii, ®. B. Kotnos, B. JI. Jlomranze, I1. H. I1anto-

koB, B.IleHK, W. B.IlonoB,  B. A. [Ipukyonckui,

@. I1. Caapenckuii, E. M. Ceprees, B. T. Tpodumos,

C. Hlapm, A. . Hlexo u ap.

K nHacrosmemy BpeMeHU pa3paboTaHO OOJBIIOE YHC-

JI0 MHXEHEPHO-TEOJIOTHIECKUX KIACCU(PUKAIIUN TpoIiec-

COB W sIBJICHUH, Kak OOIMX, TaK W YacTHHIX. Hampumep,

o0mux KimaccuUKaIyii, OXBATHIBAIOMINX Pa3INIHBIE

mporieccel, uMeercs 6osee 10, a KOTMYECTBO YACTHBIX —

HCYHCIIETCS MHOTUMHU JECATKAMH M JIake COTHSMH,

TOJIBKO JIJIsl OTIOJI3HEBOTO IMpoIlecca MPEAIOKEHO OKOJIO

100 xnaccudukanumii [2]. Takas MHOTOYHCICHHOCTD, KaK

ormeyvan I'.C. 3omotapes [1], oObsicHsIeTCsT pa3HOOOpa3u-

€M TPOILIECCOB, CPeabl U (AKTOPOB UX PA3BUTHS, IPAKTH-

YECKON HANpPaBJICHHOCTBIO M 3aJa4yaMH HCCIICJOBaHUM,

HAYYHBIMH HMHTEPECAaMH M METOJUYCCKUMH MOAXO0JaMHU

aBTOPOB, C YYETOM TE€OJIOTHYECKUX OCOOCHHOCTEH paiio-

HOB, TJIc OHU TIPOBOIUIIN HCCIIETOBaHUSI.

Toaxoabl K KJIACCH(PUIHPOBAHUIO F€0JTOTHIECKUX U
HH)KEHEPHO-Te0JJOrHYeCKUX MPOLECCOB U ABJIEHUM

IIpexme yeM paccMaTpuBaTh MOAXOIBI K KiacCHpwu-
LIUPOBAHHUIO COBPEMCHHBIX T'€OJIOTUHYCCKUX MPOIECCOB H
SIBIICHUI B WHXKCHEPHO-TCOJIOTHUCCKUX IENAX HEO0OXOIU-
MO, BO-NIEPBBIX, C(OPMHUPOBATH OCHOBOIIOJIATAOIIYIO
HAYYHYIO MOHSATHHHO-TEPMUHOJOTHYCCKYIO0 0a3y B 00ia-
CTH HWH)XEHEPHO-TCOJIOTUYECKOTO  KIIAaCCH(PUIUPOBAHHUS
ICOJIOTHIECKUX TPOIECCOB M SIBICHHM, M, BO-BTOPBIX,
[IPOAHATU3UPOBATE  HUMCIOIINECS  HH)KEHEPHO-TEO0JI0-
TMYCCKUE KITACCH(DHUKAIINM, BBIICIUB UX MPCUMYILECTBA U
HEJIOCTATKH.

W3BeCTHO, YTO OCHOBHBIMH COJCPKATCIBHBIMH MOCHI-
JIAMH, U3 KOTOPBIX CIICAYET UCXOIUTh IPH PACCMOTPEHUHU
MPOOJIEMBI KIaCCUPUKAIIMH JTFOOBIX OOBEKTOB, SBISFOTCS
HEOOXOIUMOCTh OUEPTUTH KPYT UCXOMHBIX MOHATUH U UX
onpenenenue [3].

s omepupoBanuss B cdepe KiIacCHGUIUPOBAHHS
T'COJIOTHYECKHUX TPOLIECCOB U SBICHUN HEOOXOIUMO CHa-
yaJa OnpeeNIUTh UCXOIHbIC IOHATHU. B mepByto ouepenp
— 9TO, KOHEYHO, IOHATHS <«T€OJOrMYECKHM MPOLECC»,
«IE0JIOTHYECKOE SIBJIEHHE» U CBA3AHHOE C HUMH IOHITHE
«KITaCCU()UKATIUST».

Cornacuo B. A. Koponey n A. H. Tankuny nop reo-
JIOTHYCCKUM IPOIECCOM MMOHUMAIOT IMOCJICIOBATEIbHYIO,
3aKOHOMEPHYIO CMEHY COCTOSHHH Pa3HOMAcCIITaOHBIX
TCOJIOTUYECKUX TeJ, (OPMHUPYIOIIMX MO TeOJOrHye-
CKHX TMapaMeTpOB, WM OOYCIOBICHHBIC STOW CMECHOM
COOTBETCTBYIOIIIUEC TCOJIOTHYCCKHE SBICHUSI. B cBOMO
ouepeqb, TCOJIOTHYECKOE SIBICHHE €CTh MaTepHaibHas
(BHEUIHSIST) (hopMa MPOSBICHUS IEOJOTHYECKON CYIIIHOCTU
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Pa3HOMACIITAOHOTO TEOJIOTHYECKOTO Tejia, BBIPAXKAIOIIA-
sici B €r0 KOHKPETHOM CICIU(PUYECKOM COCTOSIHUHM Ha
JIaHHBIH MOMEHT BpeMeHHU [4].

Kpome Toro, He00X0AMMO YETKO OTPEICIIUTL TTOHITHS
«KJTaccu(UKAIYSI TEOJOTUIECKUX MPOIIECCOB U SIBJICHUI»
U «HHXEHEPHO-TEOJIOTHUECKast KiIacCH(UKAIIHSI T€OJIOTH-
YECKUX TIPOIIECCOB M SIBJICHHI», a Takke CHOPMYIHUPO-
BaTh LI€JIb CO3JaHUs MocieHel (Ha3HAYeHUe) U MIPUHIU-
Ibl €€ TOCTPOCHUS C BbIJIEJICHUEM OCHOBAaHUS JCJICHUSI.

B cooTBeTcTBUM C BbILIEYKa3aHHBIM OMpEJEICHUEM
T'COJIOTUYECKOTO Tporecca, KiacCU(pUKAIMs TeoJorHye-
CKHX IIPOLIECCOB U SIBJIGHUN — 3TO cUCTeMa JejieHus (pas-
IPaHUYCHHS) COBOKYITHOCTH, 00BEM KOTOPOIl COCTABIISIFOT
MIPOIIECCHI U COOTBETCTBYIOLIUE WM SIBJICHHSI, COTIOIYH-
HEHHBIX eIUHUI (TPYIII, KIACCOB, THIIOB, BHIOB, pPa3HO-
BHIHOCTEH | JIp.) OOBEKTOB (TIOHSATHH) «IIPOIIECC» U «SB-
JIEHUE», UCIOJb3yeMas C IeJbI0 YCTAHOBJICHUS MEXITY
HUMH CBS3€li, B3aMMOOTHOIIEHNI, HEOOXOOWMBIX IUIS
JIOCTHDKEHUS OTIPEICIICHHON IEITH.

B unxeHepHON reosioruu, Kak M3BECTHO, HCIOJb3Y-
IOTCs: 00INasi, peruoHabHBIC, YACTHBIC W CHCIUAIBHBIC
(otpacnessie, o E. M. CepreeBy) xiaccupukanuu mpo-
ueccoB U siBineHui. IlepBasi uMeeT B OCHOBHOM METOJO-
jJornyeckoe 3HaueHue. OHa mpu3BaHa paccMaTpUBATDH
[I0JIHOE MHO>KECTBO T€0JIOTMYECKHUX IMPOLIECCOB U COOT-
BETCTBYIOIINX UM SIBIIEHUI — COBPEMEHHBIX H CIIOCOOHBIX
BO3HUKHYTh B OymymieM, GOpPMHUPYIOIIMXCSA B XOJE pas-
BHUTHS 3€MHOW KOPHI MOJ BJIHUSHHEM COBOKYITHOCTH BCEX
MIPUPOJHBIX (AKTOPOB W B CBS3H C HWHXKCHEPHO-XO-
3SMCTBEHHON ACATCIBHOCTBIO UEIIOBEKA, U CHCTEMaTH3H-
pOBaTh UX B ONPEJIEICHHYIO, JOTUIECKH HEMPOTHUBOPEUH-
BYIO HepapxuuecKylo cucreMy. Ee 1enb — pa3rpaHUuuTh
[I0JIHO€ MHOKECTBO MPOLIECCOB U SBJICHUN HA MOJIMHOXeE-
CTBa PpAa3JIMYHOI'O KayecTBa, OTPAXKAIOUIET0 MPHUPOLY,
MPUYUHBI, MEXaHU3MBl U MOP(OJIOTHUI0 UX MPOSBICHUM,
HEOOXOMMBIC TPHU OICHKE, IUIAHMPOBAHWH, MPOTHO3EC U
YIPaBJICHUU YIS PEUICHUs] OCHOBHBIX TEOPETHYECKHUX H
MPAaKTHUYECKUX 3a/a4 MH)XKEHEPHOU reojoruu. B mpakrtu-
YECKOM € OTHOIICHHWW OOJBIIETO BHUMAaHUS 3aCIy>KH-
BAalOT peruoHajbHBIE KIACCU(UKAIMKA TPOIECCOB KaK
Oonee paerambHble. OHM OTHOCATCSA K OTNpPEACICHHOMY
peTHOHY C KOHKPETHBIMH CTPaTUTPadO-JIUTOIOTHIEC-
KHMH KOMILUICKCAMH TTOPOJI, OTPAYKAOIIUMHI 0COOCHHOCTH
MPUPOJHBIX OOCTAHOBOK OCAIKOHAKOIUICHHUS M XO3SH-
CTBEHHOI'O UCITOJIb30BaHMUS.

YacTtHple KIACCU(DPHUKALMU HAXOAAT IIUPOKOE IpPUME-
HEHHE M XapaKTePHU3YIOT OCOOCHHOCTH W PaclpOCTpaHe-
HHUE KaKOT0-JIN0O re0JIOrHYECKOro MPOoIecca B OJHOM HJIH
HECKOJIbKUX T€0JIOTHYECKUX PErHoHaX, HAIPUMEpP OMOJI3-
HeH, kapcra, ceneld, 3emierpsiceHuit u T.1. CrenuanbHble
KITacCH()UKALHN TIPETIONATraloT OLEHKY COBPEMEHHBIX MU
MIPOTHO3UPYEMBIX TEOJIOTHUECKUX TMPOIECCOB MPUMEHH-
TENBHO K 3aJja4aM MPOSKTUPYEMOTO CTPOUTENHCTBA, 000C-
HOBAaHHUSI MHXXEHEPHBIX MEPONPHUITUN MO 3alUTE COOpY-
JKEHUM U TEpPUTOPUI C Y4EeTOM €€ HCIOJIb30BaHUS; OHHU
MOTYT OBITh MPEHA3HAYCHBI JUTI 00OCHOBAHHS MHBIX MPO-
CKTHBIX W CTPOHUTENBHBIX pemeHuil. Takum oOpazom, Ha
OCHOBe 00IIel KiaccuuKaluy Co37aeTcs PErHOHaIbHAS,
0XBaThIBAIOLIAs] MPOLIECCHI, PACIPOCTPAHEHHbIE Ha JaHHOU
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TEPPUTOPHU; B €€ Pa3BUTHE Pa3padaThIBAIOTCS KiacCU(H-
Kallil Ui OTJCIBHBIX MPOLIECCOB M JJIsi OOOCHOBAHUS
MEPOTIPUSATHH 110 YIPABICHHUIO WK 3a1IUTe OT HUX [1].

BrimensnoxkeHHoe  TO3BOJIIET  CHOPMYIUPOBATH
omnpeneneHne oOmel KiIacCU(pHUKAIUU TeOJOTHISCKIX
MPOIIECCOB U SIBJICHUH IS 11€JIe MH)KEHEPHOM T'€0JIOTUH.

ITox oOmelt WHXEHEPHO-TEOJIOTHUECKON KiIaccudu-
Kaluel TeOJIOTUYECKUX IPOIECCOB M SIBJICHUW CleayeT
[MOHUMATh CHCTEMY pPa3rPaHUYCHHS COBOKYITHOCTH, 00b-
€M KOTOPO# COCTaBJISIOT MPOIECCHI U COOTBETCTBYIOIIHE
UM SIBIICHHS, COMOJYMHCHHBIX SIUHHI (TPYIII, KIaCCOB,
TUTIOB, BHUJIOB, Pa3HOBUIHOCTCH M Ap.) OOBEKTOB (HOHS-
TUH) «IIPOLECC» U «SIBJICHUC», UCIOIB3YEMYIO C IEIbI0
YCTaHOBJICHUSI MEXAY HUMHU CBS3eH, B3aMMOOTHOIICHHH,
HEOOXOJUMBIX TIPY OIICHKE, TUIAHMPOBAHHH, TIPOTHO3E U
YIPABJICHUU YISl PEUICHUs] OCHOBHBIX TEOPETHYECKUX H
MIPaKTUIECKUX 3a71a9 WHKCHEPHOU Ie0JIOTHH.

HcxomHoii kmaccudukaueil reoJoruaeckix Mporiec-
COB U SIBJICHWH, Ha 0a3e KOTOPOH OBUIM BBITTOJIHEHBI TO-
CTPOCHUSI B MHXKCHEPHOMN T'€OJIOTHH, TI0 TIPABY CUMTACTCS
paspabotka A. I1. [TaBnoBa — pe3ysbTaThl HCCIEIOBAHUN
OTIOJI3HEH W BIUSHUS PaOOTHI MOA3EMHBIX M TTOBEPXHOCT-
HBIX BoI Ha m3MeHeHus penbeda (ITasmos, 1898, 1903).
CoOcTBeHHO, Ha ee OCHOBE ObUIM pa3paboTaHbl OOLIHE
knaccupukanuu @. I1. Caapenckoro (1937, 1939), U. B.
ITomoBa (1951, 1959), B. [. JJomramze (1977), I'. C. 3o0-
nmotapeBa (1983), A. W. Ilexo (1980), I'. K. bongapuka
(1981, 2007) u apyrux. Bce u3BecTHBIE KiaaccupUKaIuu
OCHOBaHBI Ha TEHETHYECKOM IOJIX0JIe, OOJbIIAs UX YacTh
COCTaBIleHa B BUE KiIacCU(pUKAIMH—TIepedncIeHuit [5].

PernonajbHasi HHKeHEPHO-T€0JIOTHYECKAsI KIIACCH-
(ukanus reoT0rH4ecKuX MNPoOLECCOB U sABJICHMIT
BrinonHEeHHBIH KPUTUYECKUN aHallu3  PazIU4HbIX

Kinaccu(UKaUil  TEOJIOTHYCCKUX WM HHKCHEPHO-
TCOJIOTHYECKUX TPOIIECCOB M SBICHHWA C YYETOM CYIIe-
CTBYIOIIETO OTBITa CUCTEMATH3aINN M KJIACCH()HUIIUPOBA-
HUS, TIO3BOJISIET YCTAaHOBHUTH B KadecTBE HEOOXOAMMOTO
YCIIOBHSL peIIeHUs] JAHHOW IMPOOIEMBI HEKOTOPHIN «HOP-
MaTUB» yIOBJIETBOPUTEIbHOW Kiaccuukamuu. B kade-
CTBE TAaKOTO «HOpMAaTHBa» TMpenjIaraeTcs CIeayIOmni
MepeYeHb MPUHINNHAAIGHEIX MOJOXEHNH, KOTOPHIM, Ha
HAIIl B3IJIS]I, IOJDKHA OTBEYaTh 00MIas, a Ha ee 0a3e peru-
OHAaJIbHAS, WHXKCHEPHO-TCOJIOTHYCCKAs KJIACCU(PUKAIIHS
T'COJIOTUYECKHX MPOIECCOB U SBICHUN:

— HE CO3J1aBaTh CIUIIKOM JAPOOHYIO U, KaK CICICTBUE,
IPOMO3JIKYI0 KIAaCCH(DUKAIUIO, a CTPEMHUTBCS MOIYEPK-
HYTh B HEH JIUIIIb T¢ OCHOBHBIC MMPHU3HAKH, KOTOPBIC CIIO-
COOHBI OTpPa3HUTh TMPUPOIY, MPUIUHBI ((HaKTOPHI), MeXa-
HU3MBI B MOP(OJIOTHIO BO BCEM MHOTO00Opa3uu MposiBiIe-
HUI Te0JOTHYECKIX TTPOIIECCOB;

— CpeIy MHOKECTBA B3aMMOCBSI3aHHBIX JEHCTBYIOIINX
(akTOpOB MpH KIacCU(HUIIMPOBAHNN CIEAYET BBIIEIATH
rNIaBHBIC (OMUH WK J1Ba) (AKTOPBI, HCOOXOAUMBIC VIS
BO3HHUKHOBEHUS TOTO WJIM MHOT'O TPOIIECcCa;

— TIPOLIECCHI HEOOXOUMO PacCMAaTPUBATh BO B3aMMO-
CBSI3H C FCOJIOTMYECKUMH TEJIaMH, B KOTOPBIX OHHU MPOTE-
KaloT, 1 00yCIIOBJICHHBIMU UMH SIBJICHUSMU,

— B KJIACCHU(HKALUK JOJDKHBI OBITh IPEICTABJICHBI B
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PaBHOI CTEIEHU KaK SK30TCHHBIC, TAK U YHJOTCHHBIC TIPO-
LECCHl U SBJICHUS, MPHUYCM OJHOBPEMECHHO M TPUPOJIHEIC
(reosiornyeckre), 1 UX TEXHOTEHHbIE aHAJIOTH (MHXKEHEp-
HO-TEOJIOTUYECKHE) Ha BCEX CTAANSIX CBOCTO Pa3BUTHS;
— B KJIacCH(HKAIMHK CIeIyeT pacCMaTpHUBaTh BCE MHO-
rooOpasue IpoLEeCcCOB U ABICHHUH, BKIIIOYAst 1 MEP3TIOTHBIE.
— WH)KEHEPHO-TEOJIOTHYECKas KIIacCH(UKAIUSI COBpe-
MEHHBIX T'€OJIOTHIECKHX IPOIECCOB W SABICHUN JOIDKHA
BKIIFOYAaTh KOJIMYECTBCHHBIC ITOKA3aTEIU, XapaKTepU3y-
IOIIHE UX JUHAMUKY Pa3BUTHS U OMACHOCTh MPOSBICHHUS.
B menoMm, cieayeTr OTMETHTh, YTO TEOPETHYECKOE U
MPAaKTUYECKOE 3HAYCHHE M yCIeX OYyIeT UMETh Takas
Kinaccu(uKanus, KOTopas MOCTPOSHa Ha TI'CHETUYECKUX
MIPUHITUIIAX, BCKPHIBACT MPUIMHHOCTH T'€OJIOTHYECKUAX H
HWH)KEHEPHO-T€OJIOTHIECKAX TPOIECCOB W SBJICHUH W
YUHUTBIBaeT GopMupyromue ux ¢axtopsl. be3 cobmoze-
HUS 9TUX NPUHIAIOB KITacCU(PHUKAIMI HE MOXKET CITy>KUTh
Hay4YHOW OCHOBOM yIpaBJICHUS MPOIECCAMU U SBJICHUSIMU
1 O0pBOBI C UX OTPUIATEIHLHBIMH BO3JCHCTBUAMHU [6].
Hcxons 13 MepedyrCICHHBIX TOJI0XKECHUH, HAMU TIpeJi-
JaraeTcs Cleayromas KiaccH(UKalus COBPEMEHHBIX
TCOJIOTUYCCKUX U WHKCHEPHO-TCOJOTMUSCKUX TPOIIECCOB
U SIBJICHUH, pa3BUTHIX Ha Tepputopuu benapycu (tabdn. 1).
OHa moCTpoeHa HA CHCTEMHO-TEHETHYECKOM IOAXO/IC,
KOTOPBII ONpeeNsieT FeHe3UC — BOSHUKHOBEHHUE, MPOUC-
XOXIICHNE W CTAaHOBJECHHE O0BEKTa KaK CHCTeMBI. B Heil
BBIJICJICHBI TPYMITBI, TOATPYIIBI, KJIACCHI, THUIBI U BHUIBI
niporieccoB. [IpudeM nepBbie 000COOJIEHBI IO OCHOBHOMY
HCTOYHHKY PHEPTUU U MECTY NMPOTEKAaHUS (IHIOTCHHBIEC U
9K30TEHHBIE); BTOPBIE — IO NPH3HAKY 00S3aTENEHOTO H
JIOCTaTOYHOTO YCJIOBHUS, 0€3 KOTOPOTr0 HEBO3MOXKHO pas-
BUTHE Ipolecca (K mpuMepy, 0e3 CKOIUICHUS MOBEpPX-
HOCTHBIX BOJI HEBO3MOXHO pa3BHTHE a0pa3uu U 3PO3HH, &
JUIS PA3BHUTHUS OIOJI3HEH 0053aTENIbHBIM YCIIOBHEM SIBIISI-
€TCsl HAJIMYKE CKIIOHA, T.C. DHEPTUs pelibeda); TPEThbH —
[0 MEXaHW3MY BO3IICHCTBHS OCHOBHBIX arcHTOB (YCIIO-
BHi1); YETBEPTHIE — MO MPOUCXOXKACHHIO (IPUPOJIHBIE UITU
MIPUPOIHO-TEXHOTEHHEIE), a TAThIE — 10 (popMe TPOsBIIe-
HUS TEHETUYECKOTo areHra. [IpuMedarensHO TO, UTO BEI-
JIeJIEHHBIE BUABI B KIaCCH(UKAIINKA OTPaXKalOT MOPOXKIa-
€MBIe TIPOIIECCaMU SBJICHHSA, BRIPAXCHHBIE B (HOPMHUPOBa-
HUW PA3IMIHBIX GopM penbeda W HAKOTUIEHHUH OIpeie-
JICHHBIX BHUJIOB TPYHTOB, KOTOPBIC, B CYIIHOCTH, SIBIISIOT-
csl MaTepuasibHOl (BHeIIHel) (GopMoil NposBIEHUS JaH-
HBIX MPOLIECCOB.

3akiouenue

[Ipennaraemass HMH)KEHEPHO-TE€OJOTHUYECKas KJIAcCH-
(duKamus COBPEMEHHBIX TEOJIOTHYECKUX TMPOIECCOB U
SIBJICHUH B HACTOAIIEE BpeMsi HanOoJiee TIOJTHO OTpa)kaeT
WHXXEHEPHYI0 TeOJWHAMHUKy Ha Tepputopuu bemapycwh.
BaxxHO OTMETUTH, YTO pPa3BUTHE W WHTEHCUBHOCTH pa3-
JIUIHBIX BHUJIOB COBPEMEHHBIX T'€OJOTHUYECKMX W WHXKE-
HEPHO-TE€0JIOTMYECKUX MPOLECCOB U SIBICHUM OTIMYAIOT-
Csl 3HAYUTEIILHOW MPOCTPAHCTBEHHO-BPEMCHHOM mudde-
peHIuanyel mo Teppuropun pecyonuku. [Ipu aTom 3H-
JIOTCHHBIC TIPOLECCHl TECHBIM 00pa30oM CBS3aHBI CO
CTPYKTYpoli (yHIAMEHTa ¥ HUKHHMH TOPHU30HTAMH
wIaTGOPMEHHOTO YeXja, a OCOOCHHOCTH HK30TCHHBIX
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Tabmmna 1
Hnorceneprno-eeonocuneckas Kiaccuurayusi CoOBPEMeHHbIX 2e0102UYeCKUX npoyeccos u asienutl meppumopuu berapycu
Bun
I'pynna | Iloarpymnma Kiacc Tun - »
JIECTPYKTUBHBIN AKKyMYJIATUBHBIN
1 3 4 5 6
2 . TexkToHUYECKUE TTOTHATHS U
= 2 g E IIpuponusrit A -
g sz OIyCKaHUsI, 3eMJICTPSACCHUS
= v
= £ o .
“S’ 2 é = TeKTOHOreHHbII OnycKaHus, HapeleHHAs
= 5 & E ITpuponno- CEHCMUYHOCTD, BRI3BAHHBIC
Q) > 5 E TCXHOICHHBIN CTPOUTENBCTBOM 3JaHUH,
o

COOPYXKEHUH, BOJJOEMOB
Mexanndeckoe pa3pyleHue

[
)
MacCHBOB I'PYHTOB
£ = . Py DopMHpOBaHHE U HAKOI-
G ° ITpupoauerit Xumpdeckoe U3MEHEHHE
= 5 JICHHE DJIOBUS U ITOYB
E BrBerpuBanne MHHEpaJILHOTO COCTaBa
c'; E MAacCHBOB I'PYHTOB
8 IIpuponno- To sxe npu pa3paboTke win To e, 4To U 'y IpUpoa-
TEXHOTEHHBIH CO3JJaHHM MacCUBOB IPYHTOB HOTO IpoLecca
®DopMupOBaHKE 1 HAKOTI-
dopmuposanue Ipupousrit Abpazus JICHHE 03ePHBIX OTIIOXE-
Oeperos HUIT
BOJJOEMOB IIpuponno- Hakomnnenue ornoxxeHui
N IlepepaboTka Geperos
TEXHOTEHHBIH B BOJOXPaHMWJIUIIAX

DOpMHUPOBAHUE U HAKOII-
Dpo3us MI0CKOCTHAS

= JIEHUE JISNIOBHS
5 . DopMUPOBaHUE U HAKOII-
o X IIpuponusrit Opo3us oBpaxHas
z 2 JIEHUE TIPOTIOBHS
o]
== DopMHUpOBaHUE U HAKOII-
S 2 Opo3sus peuHas pMUp
2 JICHUE aJUTIOBHS
25 ITnockocTHast 3po3ust Ha pac-
S 3 ®DopMHUpOBaHKE 1 HAKOTI-
> = MaXaHHbIX CKIOHAX U TPH
X o JICHUE JCJIIOBUS
o & OpO3NOHHBIH CBEJICHHUH Jieca
w g DopMHUpOBaHUE U HAKOII-
= = IMepepacnpenenenue croka JICHHE TIPOJTIOBHS, JIEIII0-
= ITpuponno-
5 o BUSI, QJUTIOBHS
= TEXHOTEHHBIH
2 Dpo3ust HaBOJKAMH TEXHO- ®DopMHUpOBaHHE 1 HAKOTI-
3 TeHHOT0 TeHe3uca (paspylie- | JIEHHE aJUT0BHAIbHO-TIPO-
HHE 1amO0, IVIOTHH U T.J.) JIIOBHAJIBHBIX OTJIOKEHUH
DOpMHUPOBAHUE U HAKOII-
Dpo3usi KaHaIaM1
JICHUE aJUTIOBHS
Omoin3eHs Haxomenne nensrcust
OO0BaJ, KaMHeNaJ, BEIBAJI Haxomnenue aepynuust
g _% HpupoHsiit Ockblnb Haxkoruienue neceprimmst
g2 A Haxonnenne
v Kpun
=gR-* . CONMMQIIOKCHS
25 I'paBuTanMoHHbIN 06
28 BaJIbI, KAMHETIa [b], BHIBAJIBL,
S & OCBIIIH, OTIOJI3HHU B Kapbepax, To ke, 9TO M y IPUPOJ-
©
o2 IIpuponuo- KOTJIOBaHAX, Ha MOJIPE3aHHbIX HOTO Iporecca
(@] %
TEXHOTEHHBIH CKJIOHAX, TPYHTOBBIX OTBAJIAX
Kpun Ha rpyHTOBBIX To e, uTO M y MPUPOS-
OTBaJIax HOTO Iporecca
° Bemoc menkix MuHepanbHeIX | PopMupoBaHue M HAKOII-
S Tpwpo i YaCTHI] H PACTBOPUMBIX nexue cyHho3MOHHBIX
5 E § pHp BEIIECTB ¢ 00pa30BaHUEM OTJIOXKEHUH BBIHOCA U
=
825 Cytdozns IyCTOT U TIPOBAJIOB MPOBAIBHBIX HopM
= o Q
g 5= Mpupoo To >xe npu BOJOOTOOPE MK To e, 4To 1 on
O = pHp . yTeuKax U3 MO/A3EMHBIX ’ Y 1D
o TEXHOICHHBIN HOTO Iporiecca

KOMMYHHUKalUH
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[IpomomkeHne TaOIHIIBI

To e Ha TPYHTOBBIX OTBaJIaX

2 3 4 5 6
Pazpymienne cTpykTyphl 1
Mprposio Pa3KIDKEHHE TPyHTa MpH DopmupoBaHKE U HAKOI-
IInBIByHHOCTD PHP . BCKPBITUM TOPHBIMH BBIPaOOT- JIEHHE TJIBIBYHHBIX
TEXHOTEHHBII o
KaMu JIH0O TpH BO3JEHCTBUM TPYHTOB
JMHAMHYECKUX HAarpy30K
XuMH4eckoe pacTBOpPEHHE U dopmupoBanue 3aKap-
N BBIIIEIAYUBAHIE TPYHTOB C CTOBAaHHBIX TPYHTOB U
[Ipuponusiit H Py py o
o0Opa3oBaHKMEM ITyCTOT U IPO- | TPYHTOBBIX 00pa30BaHUMA
BaJIOB HPOBANBHBIX (HOpPM
Kapcr
To e A7 OTBaJIbHBIX TPYH-
IMpupoano- TOB HJIM €CTECTBEHHBIX IPYH- To e, uto 1 y mpUpo-
TEXHOTEHHBIH TOB TPH yTE€UKaX U3 MOJ3EM- HOTO Ipolecca
HBIX KOMMYHMKaLUH
DopMuUpOBaHUE YILIOT-
Pazpymenue u ocnabnenue PMHP yn
N HEHHBIX JIECCOBBIX TPYyH-
. N CTPYKTYPHBIX CBSI3¢H B JIec-
E IMpuponnsrit TOB ¥ TPYHTOBBIX 00pa-
= COBBIX TPYHTAX C TIOCIE/yIO- -
= 30BaHMI TPOCATOUHBIX
o IpocamounocTs VM ¥X JIOYIUIOTHCHHEM
A dopm
= To >ke IpH NCKYCCTBEHHBIX
= [Ipuponno- To ke, 4TO ¥ y IpUPOJI-
= . TIOJIMBAX, yTeUKax U3 IMOJ-
g TEXHOTEHHBIH ° HOTO Iporecca
] 3€MHBIX KOMMYHHKAIUI
<2}
= [NoBsIIeHNE BIAXKHOCTH
= TTpupoaHbIi TPYHTOB WJIM YPOBHS PopMHpOBaHHE 1 HAKOI-
= pHp pyH P JIEHHE MaNOCTPUS
5 TPYHTOBBIX BOJ
2 To e pu IIIaHUPOBKE,
e}
g Hoxroruenune 9KPAHUPOBAHUHU MOBEPXHOCTH
g IIpuponno- 3€MJIU 3aHUSIMU U COOPYXKe- To xe, 4To U 'y Ipupoa-
§ TEXHOTEHHBIH HHUSAMH, OappaskupOBaHUH HOTO Iporecca
2 MO3EMHOT0 MOTOKA MOA3EM-
5 HBIMH KOHCTPYKIUSIMH 1 JIP.
2 ®dopmupoBaHe U HAKOTI-
E . [Tonvem ypoBHs BOZbI B BO-
3 Ipuponnsrit JICHHE aJUTIOBHS, 03€p-
2 JoeMax M BOJIOTOKaX .
2 3aromienue HBIX H Jp. OTJIOXKEHHI
5 IIpuponno- To xe npu pa3pylieHun To xe, 4o U 'y Ipupoa-
§ TEXHOTEHHBIH J1aM0, MJIOTHH U T.1. HOT0 Iporecca
S Cp— OtMmupanue OHOTHI IPH U3- Hakomnenne namoctpust
pHp OBITOYHOM YBJIQKHEHUH (opr. TpyHTOB) ¥ IOYB
3abonaunBaHue DopMHUPOBAHKE M HAKOTI-
[Ipuponno- CBezieHuHe JIECOB,
. JIeHHe ManocTpus (opra-
TEXHOTEHHBIH MONPY>KUBAHHE BOAOEMOB
HOI'CH. TPYHTOB)
IIpuBHOC Oprano- ®dopmupoBaHUE 3aCOJICH-
Ipuponnsrit MHHEPaJIbHBIX BEIIECTB B HBIX U 3aTrPSI3HCHHBIX
3acoJicHUE U XU-
TPYHTOBBIE MAaCCHUBBI TPYHTOB
MHYECKOE 3arpsi3-
To e npu ckJIaAUPOBAHUU
HEHUE IPYHTOB IIpuponno- To xe,uTon y
. OTXOJIOB TIPOU3BOJICTBA, UC-
TEXHOTEHHBII , TIPUPOJTHOTO TIpoIIecca
I0JIb30BAHHUH YAOOPCHUH U Ip.
0 o OcaxeHne pa3BeBaeMbIX
E = IIpuponusiit Hedmsmums YaCTHL, HAKOIUICHUE
g & 30J1HsL
B oos o
g2 Do0BbIi Jednsaaus maccuBOB OTBaJIb-
=
S § Ipuponno- HBIX TPYHTOB, PacIaXxaHHBIX To e, 9TO 1 y IpUPOJ-
8 £ TEXHOTEHHBII TEPPUTOPHH, OCYIIEHHBIX HOTO TIporecca
TOP(SHUKOB U T.II.
DOpMHUpPOBAHUE U
o = . Mopo3Hoe myueHue
- IMpuponnsrit HAKOIJIGHHE TIOBUSI
Q
z % = Comudmrokius Hakorrenue conmmdimrokcnst
23 8 o
£g8 Kpuorennsrii To e B TEXHOT€HHBIX To e, yTo ¥ y IpUpoOa-
5 g E IIpuponno- IrpyHTax HOTO Ipolecca
>3 .
© ) TEXHOTEHHBIH
S E To e, 94TO 1 y IpUPOJ-

HOro npouecca
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IIPOLIECCOB KOHTPOJIUPYIOTCA MPEUMYIIECTBEHHO CTpOe-
HHEM BEPXHUX FOPU30HTOB JUTOC(HEPHI U XO35HCTBEHHON
JIESITETFHOCTHIO, KOTOPBIE B COBOKYIHOCTH (POPMHPYIOT
JUTOTEXHIMYECKUE CHCTEMBI — IIEJIOCTHBIE €CTECTBEHHO-
HCKYCCTBEHHBIE 00pa30BaHUs, MPEACTaBICHHBIC B3aMMO-
JIEHCTBYIOIINMH TEXHUYECKUMHI 00BbEKTaMH U T€0JIOTHYe-
CKHAMH TEJIaMH FITH MacCHBaMH JTI000H pa3MEepHOCTH.
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