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Brenenue

HacTosias nporpaMMa 0XBaTbiBAET CIIE/YIOLHE OCHOBOMONATAIOUHC pas/ie/bl:
reOMEXaHMKa, Pa3pyLICHHE TOPHBIX NOPOJL, PYHHYHAA @)pOraso/iHamMuka i ropias
tennodu3mka. [Iporpamma paspaboTana sKCepTHBIM COBETOM Bhiciuei aTTecTaltnoHHOM
KOMHCCHH 110 HayKam 0 3emJie (1o npobieman pa3paboTKi MecTOPOKIACHHI TBEPIIBIX
none3nbx uckonaempix) npu yuactud HHI{TTI — U um. A.A. Cxounnckoro. MITVY.
CIGITU(TY), UTTKOH PAH, MTOY. Tyal'V u UT'J] CO PAH.

1. leomexaHuka

OcHOBHbIE TIPEICTABJIEHHS O TEOMEXAHHMKE KaK HayKe O MEXalHUCCKUX ABACHHAX 1 IIpolieccax
B 1eMHOIl KOpe, BbI3bIBAEMBIX BO3JICHCTBHEM TOPHBIX PaboT, H ee 00BEKTE — MACCHBE TOPHBIX
MOpo1, ABJISIOIEMCS YACTBIO 3€MHOM KOPbI.

[TOHSTHE O MAcCUBaX TOPHBIX MOPOJL UX (PHIMHECKHX COCTOAHHAX M BAKHCHIINX PprimKo-
MENAHHYCCKUX CBOHCTBAX, 4 TAKAKE O IIPHUHHAX PasiHuis CBOHCTE MaccHBa H 00pa3iioB [OpPHAIN
nopoi. Maciiabusiii (et u macmTabhbie ypoBHH. 1'CONOrHHECKOE M TCKTOHHHECKOC
CTPOCHHC MACCHBOB TFOPHBLIX NOPOL. Kﬂaccndmxaum MAaCCHBOB IO TNPOYHOCTH. CIIOHCTOCTH.
TPELIMHOBATOCTH M CKJIOHHOCTH K pa3pyLIeHiI0. MeTO/Ibl H3yHeHHs H IPOrHO3HPOBANHA CoCTaBd.
CTPOCHUS, COCTOAHMSA W CBONCTB NOPHBIX MAaCCHBOB.

JedopMUpyeMOCTb, IPOMHOCTL H Pa3pyLIEHHE FOPHBIX HOPOJL H MACCHBOB. Mexannueckue
MOJIC/TH IOPOJL: YIIPYTHE, HKECTKOIIACTHYECKHE, YIPYTOMIACTHUECKHUE, PEOJIOMHHCCIHE. Teopun
IPOMHOCTH M KpuTepun  paspyuwiennss mopoa.  [lonmbie  auarpamMMbl  IPOUHOCTH.
JlepopMaLMOHHBIE, TIPOYHOCTHBIE H  PCOJOTHYECKHE XaPaKTEPHCTHUKH [OPHBIX TIOPOL.  MX
(pM3MHECKHIl CMBIC/ H PA3MEPHOCT. [1aCTIOPT NPOUHOCTH FOPHLIX [IOPOJL METO/LBI H TEXHUHCCKHE
CpelcTBa €ro NoCTpocHHs. MeTo/bl H Cpe/cTBa HETbITAHHIE I0POJL B 1a00PATOPHBIN H HATYPHAIX
VCIIOBHSX.

HavasibHble rpaBUTALHOHHbBIC H TEKTOHHHYECKHE 110151 HANPSKEHHA B MACCHBAX FOPHBIX MOPO.L.
JX CESI3b € FeOIMHAMHYUECKHM [10J1eM HalPAKEHHi, XapakTep HanpskeHHo — JIehOpMHPOBAILIOIO
COCTOSIHUA Maccupa MPH TAKHX TOJISX. OHEHKA KOMIOHEHTOB TEH30pa HANPAKCHHA B ¢lo
3a1aHHBIX TOUKAX. | eOMEXAHHUYCCKHE 11POLECCHI, TIPOHCXO/AIINE B IEOIOTHUCCKOI Cpeie 1oL
BIAMSIHUEM TOPHBIX PaboT H YNPABICHHC HMH [IPH [OB3EMHBIX W OTKPBITBIN paloTax. a [aKke
MO/I3EMHOM H IPazIaHCKOM CTPOHTEILCTBE, METO/Ib H CPEICTBA HCC/IC/I0BAHI HAlPAKCHIO-
JeOPMUPOBAHHONO  COCTOAHHA  MACCHBA TOPHBLIX nopod. Mapkiueiitepckue npambic o
KOCBEHHBIE METO/IBL.

OcoGennoctH aehOPMHPOBAHHS M Pa3pyUICHUs TOPHBIX NMOPO/L W MACCHBOB B YCIIOBHAX
TPEXMEPHOrO HANPAXEHHO-A¢()OPMHPOBAHHOIO COCTOAHHUA, BKIIOYas ofnacth 3anpeieinLioro
aedopmuposanus. [1poreccsl pasynpoHHeH s U NPepaspyeHHs FOpHLIX NOPOL HpH no0bIve
[OJIC3HBIX  MCKOMAEMbIX. YTIPABNEHHE THKEIBIMH  KPOBISAMH  VTOJIBLHBIN - MCCTOPOKICHHMI
Ocobennoctn 1ehOpMHPOBAHHA W PA3pYILCHHs [10POJHBIX MaccHBoB BOJIM3N 3a0os. yCTbs 1
conpsiennit Boipadorok. JedopMupoBaHue u pazpyLieHHe KPOB/IH, HOUBKL M MOPO/HBIX LCJIHKOB
OUMCTHBIX BBIPAGOTOK. 30HBI ONMOPHOrO JIABJICHUS B OKPECTHOCTH BbIPaGOTOK. MusnuccKas
1IPHPO/A KOHLEHTPAIMK HANPAKEHHA B 30HAX OMOPHOTO JABICHHMA W XapaKTep pacipe/ie.icius
HANPAKCHUI B 3aBHCMMOCTH OT PALd ONPCASISIOUIMX  [IPHPOAHBIX  H [POHIBOACTECIIILIN
(pakTOpoB.

CBHIKCHHE MOPOIHBIX MACCHBOB N0 BIMAHHEM TMO3EMHBIX W OTKPBITHIX FOPHBIX PabOT.
Cusi3b CABMIKEHHS FOPHBIX MOPOJL M ra30BbIAEIECHUS B FOPHLIC BLIPAOOTKH M HA 1IOBEPXHOCTD.
Onpejie/icHue NapaMeTpoB CABHKEHUS MOPOIHLIX MACCHBOB M 3EMHOH NOBEPXHOCTH. 3aiinia
3AHAH, COOPYKEHHH 1 NPUPOLHBIX OOBCKTOB OT BPEAHOTO BIHSAIUA NOACMHBIX pazpaboTok.




JluHaMHYecKHe TPOSBIEHHS TEOMEXAHHUECKUX [POLECCOB B BUAE TOPHBIX y1apoB H
BHE3AMHBIX BLIOPOCOB; HX nporuoa 1 npenynpexjenne. OCHOBHBIE PH3HAKH Y1aPOONACHOCTH
nopox. MexaHuiM BHe3anHbIX BbIGPOCOB. ['eoMHAMUYECKOE PallOHHPOBAHME. Packpoiika
WAXTHBIX NONeH B ycJoBHAX OIOUHOrO CTPOEHHS MAcCHBA, PAlMOHANLHOC PAcioiokceliie
BLIpAGOTOK B AKTMBHLIX | TEOJTHHAMHuECKMX 30Hax. Merognt W cpeacrsa  (BKOvas
reo)M3MUECKHE) U3YUEHHS H KOHTPOJIS FeOMEXAHHYECKHX 1POLIECCOR B MACCHBE.

YCToiHUMBOCTE FOPHBIX BLIPaBOTOK W TOI3eMHBIX COOpYsKeHHH. BanmochcTBHE MaccHBa
FOPHBIX MOPOA € MHKEHEPHBIMM KOHCTPYKLMAMHM [OJ3EMHBIX COOPYKeHHH, OCHOBHbIC
HOJIOWEHHS MEXAHMKM TMOJBEMHBLIX coopykenuil. Kpernu ropHbix BbIpaloToK M HX poilb B
VIPABJAEHHH  HANPSKEHHO-e(OPMHUPOBAHHBIM  COCTOSIHHEM  MacCHBa. Kanurainnbie.
[10JIFOTOBHTEILHBIE H OUHCTHBIE BbIpaboTKH, Tpeforanus K BLIOOPY THIIA U NAPAMCTPOB KPCHH.
['cOMOHHTOPHHT TIPH CTPOMTE/ILCTBE MOJ3EMHBIX COOpY:KeHHi, OOpaborTka W WHTEPIpETalns
pesyanraros uamepenuit. OOpatubii ananus, Ouenka yCTOHHHBOCTH TIOPOJHBIX OTKOCOB H
GopToB KapbepoB. OCHOBHBIE (haKTOPBI, ONPEAEIAIONIHE HX YCTOHUHBOCTL, [OPHOTEXHHUCCKHE |
crelHabHbIE CNIOCOOb! YIIPABIEHHs COCTOSHHEM DOPTOB KaphepoR.

[ToHsATHE 0 ceCMHUYECKMX BOJIHAX, HX MAPAMETPhl U BO3ACHCTRHE CCHCMMUECKHX CHITHAIOR Ha
CTpOSIIMECS M IKCIUIyaTHpYeMbie  [OI3eMHble  coopyxkenus. [IpHHLMIBL 1 npHEMEl
reoMexaHM4yecKoro  BO3JICHCTBMS  Ha  MacCHB  JUIA  [OBBIICHUA  MHTEHCHBHOCTH M
NPOJIO/IKMTEABHOCTH HeTe- M ra3ooT/aun CKBAaKHH. METObl KOHTPOIS. CBasb  Me#L)
reoMeXaHH4eCKHMH H [eO/IHHAMHYECKHMH MPOLIECCAMH.

MeToabpl  HCCIENOBAHHA reOMEeXaHHYeCKHX [POLEeCCOB B 1adOpaTOPHLIX W HATYPHbLIX
yesosusx.  llpeamernoe - anagorosoe  Mmozenuposanue. Kputepun nonodus. Meroiw:
)KBHBAJICHTHBIX MATEPHANIOB, (POTOYIIPYIOCTH, HEHTPOGEKHOTO MOJICIHPOBAHHS,

Chuenne Hanopa MOA3EMHBIX BOA B BOJOHOCHBIX TOPOJAX M MX ocyvineHne. Bausnne
MOA3EMHBIX BOJL HA YCTOHYHBOCTB FOPHBIX BBLIPAOOTOK W OTKOCOB FOpHBLIX nopoji. [opio-
CTPOMTENBHBI ApeHak. Ocajika TOMI TOPHBIX N0POJL B Pe3y/IbTaTe ry0OKOro BOAONOHHIKCHHA.

2. Paipyuienne ropubix nopos

Paspyuwenue zopnolx nopod 63peicom, OcobeHHOCTH TPHMEHCHHA B3PbIBA MIPH OTKPLITOM H
noaseMuom crnocobe paspabotin mMecToposiienus. Knaceuukanusa B3peiBuateix seuiects (BB).
Cpe/ICTR B3pbIBaHKS M 00sacTH X HPEKTUBHOrO NpHMEHCHHA. BiinsgHUE CTPYKTYPBI H /IHAMETPa
japs/la Ha rapamertpel JetoHauud. MeTozbl onpejeseHus padoTocnoco0HOCTH Mo pacueta
JIeTOHALMOHHBIX napaMeTpoB BB. bpusanThbie n dyracubie cBOHCTRA HENPEAOXPAHUTEILHBIX H
npejoxpannTenbibix BB. O0beMuas koHUeHTpalus dieprin 3apsaa BB, cnocobrl n cpenctra ee
peryanposatust. CHCTEMbI MEKTPHYECKOI0 U HENIEKTPHYECKOr0 HHHIIMMPOBaHus 3aps/i0s BB.

CoBpeMEHHBIC MPEJICTARICHUSA O PA3PYIICHUH TBEP/IbIX CPE/L [IPH BIPBIBHBIX HAI'PYIKAX.
(l)H‘}H‘lCCKHC M MEXAHHHYCCKHE MOJCIIH  paspyluICHHA  TOPHBIX  [TOPO/L B3PbLIBOM, OcHoBhbl
MOJIC/IMPOBAHUS JICHCTBUSA B3PbIBA B FOPHLIX NOpojiax. Pacder napaMeTpoB BOAH Hallpskenil b
OCECHMMETPHYHON MocTaHoBKe. Poib ra3000pa3HbiX I1IPO/YKTOB BipbiBa [1PH PAIpyUICHHY
ropHbIX nopoa. PacmpocTpaHeHue BOJH HanpsikeHHH B TPELIMHOBATBIX CPElax M BIAHAHWE
coyjlapeHuii oTaenbHOCTEH Ha pe3ylbTaTHBHOCTh B3pbiBa. MeTolbl aHalM3a  3aKOHOB
pacrpeie/ieHHs KYCKOBAaTOCTH B30PBAaHHON rOpHOI Macchl, ONpeaeNeHue PasMEpPoOR CPE/IHETo
KyCKa M rokasatesis paBHOMEPHOCTH JpodicHus. MeToibl ynpasicHus JHEPrucii Bipbina npu
BLINOMHEHUN Pa3IMUHBIX BHIOB padoTkl (BLIOpOC, nepemenicHue, JApodICHHE) B YCIOBHSX
ropHOTO npeanpuaThs. KoHCTpyKiUMs 3apsja M MEXaHW3M BO3JICHCTBUS €€ Ha pazpyliacMblii
ropHsiif MaccuB, MeTozbl pacuera napametpoB BBP npu B3pbiBe cHCTEMBI CKBAKMHHBIX 3apsi108.
OcobeHHocTH JieHcTBUs B3pbiBa 3apsaos BB B zaxaroit cpese. Ouenka pe3yibTaToB B3phiRa H
OCHOBHbIE TEXHHKO-9KOHOMHYECKHE KPHTEPHH IP(eKTHRHOCTH.




3aKOHOMEPHOCTH (GOPMUPOBAHNS H PACTIPOCTPAHCHHS CEHCMUUCCKHX BOJI 1 ¥ 1apHOR
BO3/1YLUHOM BOJIHbI [1PH MACEOBBIX B3PbIBaX. OCHOBHBIC JKOJIOIHHECKHE POOJICMbL W MCTO, bl HX
perleHus MpH Be/IeHHH B3Pb{BHBIX padoT.

Paspywenue nopod npu Oypenuu winypog U CKeadxcun U ROMOUHUPOSAHHOL NPOXOOKE
soipabomok. CnocoBbl GypeHHus U pacIMpenus INypoB W ckBaxui. Bpaiareibhoe. yaapho-
Bpal@TeNLHoe,  APOHIeYHOe, TePMUUECKOe. ICKTPOTEPMHUECKOE. MEKTPOdHIMICCKOL.
PHAPABIMYECKOE, TMAPOMEXaHHYeCKoe M JIpyrue KOMOMHMpPOBaHHBIC CIOCOOB Gypeins.
B/HsHHE OCHOBHBIX (DUIMKQ-MEXAHHUCCKMX CBOICTB FOPHbIX NOPO/ HA noKasare/n Oyperins H
paciiupeHus LINYpoB H | CKB&XHH, OJHEPrOEMKOCTb Pa3pyLICHH:. Mutencuguraums w
ONTHMHM3AIMS TIPOLECCOB DypeHNs M pacluMpeHus, TEXHWKa M Texnonorws — Oypewus
pacilupeHus INYPOB U CKBAWHH.

Paspywenue neeabapumos. Cnocodbl, TEXHHKA W TEXHOIOTHS B3PLIBHOTO, MEXAIHUCCROIO.
TEPMHUECKOTO,  IEKTPOTEPMHUECKOr0,  DNICKTPOQUIHHECKOr0  paspyileHHs. Mexannsm
paspylICHHs H pacyeT napamMeTpoOB paspyiicHia Ka/IbIM M3 YKa3zaHHbIX crnocodoB.

Paspyuwienve 20piblx ROPOO U yeirell npu 6bleMKe HOAE3H020 UCKORACMOCO RoMOammanu b
cmpyeamu.  OcoGEHHOCTH MPOLECCA Pa3pyLICHAs YU U FOPHBIX NOPOL  WHCTPYMCHTaMH
(pe3uamu M mapomkamu). Metobl 1 crnocofbl IKCIEPUMEHTATLHBIX HCC/IC/I0BANNIT Hpollecea
paspylieHusi KoMOailHaMH H CTpYramH.

CBOICTBA FOPHBIX MOPOJL. BIMSIOUIMX HA MPOLECCH MEXAHHUYECKOro paspyiienus yrich u
YIOJILHBIX TUIACTOB. THITH3ALHA YIOILHbIX TUIACTOB M0 PaspyLIaemMoCTH.

dusnyeckue 0coOEHHOCTH pa3pylleHHs FOPHBIX MOPOJL U YIJICH Pe3LlOBbIM HHCTPYMEHTOM,
JIMCKOBBIMH H LITBIPEBBIMH mapouKaMmH, KOMﬁHHHpOBaHthM HHCTPYMECHTOM. CxeMbl peiaHus
BBIOOP HX ONTHMAILHLIX TTAPAMETPOB,

Bausuue napamerpoB NOpPOJA0Pa3pyLIAIONIHX HHCTPYMEHTOB, PeHUMa H CXCM PaspyLicHHs
Ha CHJIOBBIE H IHEPreTHUECKHE MOKA3ATENH [1POLECCOB MEXAHHYECKOro paspyLiCHHs TOPHbBIX
1I0POJL H YrjeH.

Paspyuienue 20pibix nopod anekmpoduszuueckimi cnocobamu,

DJIeKTPHUECKOE T0JIE B HECOBEPLIEHHOM JHAJIEKTPHKE, JIM3NCKTPHYCCKHE XapaKTePHCTHKH
ropHbIx nopojt. Cucrtema ypaBHeH#ii a1eKTpoMaruuTHoro nojist.  IoseaeHHe 110pojt B MArHH THOM
noJjie. MarivrHas nocrosHHas, I[O'I'CPH JHEPrHK B 110pPOJIC B NCPEMCHHOM MAIHHTHOM 11O,
dopMupoBanue NOJCH  TEPMHYCCKHX HANPAKeHHH. PUIMUSCKHE [POLECCH B 110PO/IC HpH
HIEKTPOPH3IMUECKOM €e paspyLIeHHH B BLICOKOUACTOTHBIX WIEKTPHUYECKHX 105X, MexaniMbl
paspylIeHHs MOPOJ IEKTPOMArHUTHOI BONHOM: TepMHUECKHiT 1 3a cueT (asoBbIX IIEPEX0/108
cOJIepKallMXcs B OPO/JE BArd WK MHHEPAIOB,

TexHONMOTHYECKHE CXEMBI  pa3pylleHHsl NOpoJ  2AEKTPOPUIHUCCKUMH  CIOCOOAMM:
paspylleHHe CKATbHBIX OTAE/ILHOCTEH (XapakTep pa3spylleHHA. THIIbI IOPOL. JHEPrOCMKOCTD ).
pazpylIeHHe MAcCHBA METOIOM IEKTPO(HIHUCCKOro OTphiBa:  paspylicHue maccusa  CBY
BOJIHAMH (THITBI TIOPOJL, YHEPro3arparhl).

Tuopasauyeckoe paspywienie 20pHslx 1OPOO MOHKUMU CIPYAMU 6006 GbICOKO20 OUGICHUSL
Tonkue cTpyH BOJLI BLICOKOrO JaBNEHHA MX CTPYKTYpa H THAPOJAHHAMHYECKHME NapaMeTphl.
MeTtobl pacuera JMHAMHYECKHX M CTPYKTYPHBIX XapakT€PHCTHK BBICOKOCKOPOCTHRIX CTPVii
B0/1bl. Paspylienue yriis oJMHOYHBIMH TOHKHMH CTPYAMH. B3aumMo/IcHCTBAC CTpyH 1 TOPHOTO
maccupa. MeToibl pacveTa napamcTpoB PE3aHHA YIJjd A TOPHBIX NOPOL TOHKHUMH CTPYAMH BO/1LI
BBLICOKOI'O JIaBJIEHHS.

Pa3pyu1s:1me yrist OAHOBPEMEHHO HECKOJIbKHMH B’}BHMO.[[CFICTB)’IOL][HMH TOHKHMH CTPYAMH.
3aKOHOMEPHOCTH pPaspyllieHHs yris TOHKHMH CTPYSMH BOJIbI [IPH MOMOLIH MHOFOCTPYHHBIN
HOIPYKHBIX PE3AKOB,

Paspyweniue  2opuubix  ROPOO M MEEPOLIX  MAMEPUUAOE  CHOPOUGPUAITUGHBLVI CIIPYAL
Cyuocts crniocoda. Paktopsl, onpeaessione GPeKTHBHOCTL MPOLECCa PA3PYIICHHS TOPHBIX
MOPO/ H JIPYTHX MATEPHAIOB I'HApoabpasHBHBLIMH CTPYSAMH BO/bI.

luopomexanuyeckoe paspywienie yeua u 20pHblx nopod. CymHocTh cnocoda 1 0CHOBHbIC
MOJOKEHUS THAPOMEXaHMYecKoro crocoda paspywieHHs YroJbHOr0 H MOPOHONO MACCHBA




IPHMEHHTEILHO K HCMOJB30BaHHIO B OYHCTHEIX H npoxoaveckux KomOanHax, (OCHOBHBIC
(hakTOpLl, ONPEICIAIOUIHX NPOLECC rUJIPOMEXAHHYECKOTO Pa3pyIICHHsS H KPHTEPHH OLCHKH HX
pheKTHBHOCTH. 3aKOHOMEPHOCTH THJIPOMEXAHUYCCKOTO pa3pylleHns YU M FOPHBIN HOPOL.
duznyeckne 0coOEHHOCTH Mpouecca KOMOWHUPOBAHHOTO Pa3pyLICHHA YIIIA H OpHbIX 110po/1
BRICOKOCKOPOCTHO# cTpYEil BOIBI U pa3/InuHBIMH THIAMH MEXAHHYECKOTO HHCTPYMEHTA. MeTobl
pacyera PAalMOHATBHBIX [1apaMeTpoB H PEHHMOB FUAPOMEXaHMYECKOTO paspyilenns Vil 1
FOpHBLIX MOPOJL.

Jpobnenue eopnoit maccel: UL apoGuiok, 001acTh MX  IIPHMEHCHHA.  MENATTIM
pa3pylieHus, napamMeTpebl JApOGJICHHS H €r0 JHEProeMKOCTh.

Havenbuenue  20pHoii vaccol! THIMbL MENbHHLL, YCIOBHH WX NPHMCHCHHA, MEXAHH3MbI
M3IMENBUCHHS, SHEPro3arparsl M crocodbl MX CHHMEHHS, BIHAHHC Pas/MaHBIX (pakTopoB Ha
napaMeTpLl H3MEIbUeHHs, YIPaBICHHE PEKUMaMK H TapaMeTpaMHu HIMEIBLUYEHHS B MCIIbHHUILAX
H MX pacHerT.

3. Pyauuunas ajpora3zo/iHHAMHKR

Pyonuunas 2a300uNAMUKG Waxm U PYOHUKOS. Pynnuunas  atMocdepa: usiucckue H
XHUMHYecKHE cBolicTBa ra3zoB. [loHaTHe THHAMHYECKH aKTHRHBIX W NTACCHBHBIX MA308 B PV/UHYHORN
atmochepe. TeMmnepaTypHO-BIAKHOCTHBIA — PEXUM  LIANT (pyanukos) W (akTopbl  Cro
orpeJensoume.

OCHOBHBIE 3aKOHbl  @XPOCTATHKH M aJPOAHHAMMKH [IPHMEHMTEILHO K PY/IHHUHOTN
armocepe. [a30HOCHOCTL  YTONBHBIX 1L1ACTOB, TOPHBIX [OPO/L.  FOPHBIX BLIPAbOTOK W HIAXT.
Bunasl  BbllelieHMs MeTaHa B waxrtax. [lpornos  razoeblienenus B rOpHbIC BLIPAOOTKH.
Ynpagnenue razossiienennem. CnocoOrl jerasalni v ux ypdektusnocth. Tennosoit datane
IUAXT ¥ KOHAHIIMOHUPOBAHUE LIAXTHOIO BO3LYX4.

Illaxtuas nbiie. [Opioude M B3pbIBYATBIC — CBOMCTBA YrOJILHOH W CHAHLEBONH 11bLIH.
OcoBeHHOCTH B3PBIBOB YI'OJILHOH NBLUTH B IIAXTaX.

PesknMbl JIBH3KEHHS BO3AYXA B IaxTax (pyaAHukax). [Ipuposa TypOyaCHTHOCTH, OcHoBHbIC
XAPAKTEPUCTHKH TypOYJIEHTHOCTH B HIAXTHBIX BEHTHJIALHOHHBIX NOTOKAX. DUILTPAIHOHHbIC
teuenns. Kputnyeckoe uyneno Peitnonb/ica.

[prpo/ia a3poHHAMHYECKHX CONPOTHBICHHT )IEMEHTOB IAXTHOH BEHTHIAILMOHHOM CCTH!
CONPOTHBIICHUE TPEHUS, MECTHBIE M 1000BbIE COMPOTHRICHHA. 3aKkoH CONPOTHBICHHS TOPHbIX
BBIPABOTOK, BLIPAOOTAHHBIX [IPOCTPAHCTB.

Jlnby3usi ra3oB B rOPHBLIX LIAXTHBIX BEHTHIALMOHHBIX MOTOKAX. Y paBHeHue KOHBEKTHBHOI
sup@y3nn. TpanuuHble YCIOBHS B 3ajladax MepeHoca rasoodpasibix IPUMECEH  LIaXTHBIMK
BEHTHASIMOHHBIMM  noToKaMH. CooTHolleHre cuil B (QUIbTPAUMOHHBIX TOTOKAN  YTCUCK.
Koadduument rtypOyneHThoit anddysun.

CrpatnuipoBasHbie 10TokH. CIO0EBLIC CKOILICHUA Ta30B H MCXAHH3M HX (hopMupoBaHS,
Yneno Puvapacona.

CraTMKa M [MHaMHMKa PYAHHYHBIX BEHTHIALMOHHBIX cHeTeM. [asomnamuiccrne
npouecchl B 1AXTax (pyAHHKax) M WX  XapakTepHCTHKH. [TepexoHble 1a30/IHHAMHYUCCKIC
NpolEcChl B WAXTHLIX — BEHTHJIALMOHHBIX cucremax. OCHOBHBIE — 3AKOHOMEPHOCTH
aHPOrazoIMHAMHKA TYMHKOBBIX BbIPABOTOK W Kamep, BBIEMOUHbLIX YHACTKOB. BLIPABOTANHBIX
npocTpancTs. MOJIEIHPOBAHHE  AIPOras0JInHAMHUCCKUX  [IPOICCCOB B IHAXTax. Kpurepuu
nooGus pu Moaeanposannu. Uncna  Apxumena, Hycceawra, ewne. [Mpanras, Crentona,
Crpyxans, ®pyna, [lmuara, Ditnepa.

Aaponozus kapvepos. CoctaB aTMOCHEPLI KAPLEPOB H NPEABABIAEMBIC K HEMY TpeboBatus.
Bpeauble npumecH  arMoc(epHOro  BO3jyXa, WX CBOHCTBA.  NPCACIBHO - JIONYCTHMBIC
konieHTpaimu. UCTouHHKY 3arps3Henus aTMoc(ephl KaphepoB MbIILK0 W rasaMi. uxX BH/LbI.
MeTouHHKH HOHM3HPYIOLIErO H3yueHus. MeTolbl 0 Cpe/IcTBA KOHTPOIs COCTOA NS arMochephl,

MHUKPOKJAMMAT KaphepoB M €r0 BIHSHHE HA BO3AYX000MeH. (CHOBHBIC IIEMCHTEI
MHKpPOK/IHMATa Kapbepos, TemneparypHas crpatuduKaiis  armocdepbl B Kapbepax.




BO3HHKHOBEHWE BO3IYIIHBIX TOTOKOB B Pe3y/IbTaTe HCPABHOMEPHOTD PaCipEICICHIs Tellia 1o
GopTam Kapbepa.

OcHOBBI @3POMEXAHHKH H ra3oBOH JIMHAMUKH. dusuueckue cBOACTRA BO3AYXA. OCHOBHBIC
3AKOHBI AOPOJUHAMHUKH. DJIEMEHTbl  TCOPHH [OIPAHHUYHOIO CJIOA. PacnipocTpatnenne rasa,
BLUICIAEMOrO TOUCUHBIM M JIMHEHHBIM HCTOUHHKAMH. OCHOBHBIE XapakTEPHCTHKH Ta30BBIX
(akesion. PacnpocTpanenue BpeIHBIX Ia30B H MbUTH PH BIPbIBHLIX paboTax. XapakTepHCTHKH
nbuUlera3oBoro obnaxa.

[IpoBeTprBaHUE KaphePOB 3& CHET SHCPrHH BETPA. [KOHBEKTHBHAA CXEMA [IPOBCTPUBAHHS
(YCJIOBHS BO3HMKHOBEHHSA, CXEMbl JIBUKCHHA BO3/1yXd, CKOPOCTL M PERKHM JIBHIKCHUS BO3 Ly X4
BbIHOC BpeaHocTeli M3 Kaphepa). MHBepcHOHHAs — cXema JBIKEHWS BO3tyxa (ycJOBMA
BO3HHUKHOBEHHMH, CXEMBI JIBHMKCHHA BO3IYyXd, CKOpOCTb HAaKOIIJIeHH A Bpe,H.HOCTCl‘:l B KapbCpHOM
npocrpanctse). KoMGuHUpoBatHbie CXeMbl IPOBETPHRAHHS.

MuTencnpukaus ecTeCTBEHHOT0 BO3TYXO00MEHA. CrocoBbl H CPE/ICTBA MCKYCCTBCHHOM
senTiasin.  CnocoGbl W cpeicTBa  Hopmaiu3aimu - atvocdepbl  Kkaphepos.  Conlanne
KOM(POPTHBIX  YC/IOBHIT B KabuHax TOPHLIX H TPAHCMIOPTHBIX MallliH, IbuieyaaninBanme.
Heiitpanusauus BpeHbix ra3oB. CHUKEHHE 3albUICHHOCTH BO3AYXA MPH MACCOBBIX B3PLIKIX.
(OCHOBBI IIPOEKTHPOBAHHS BEHTHISLIMH KapbepoB.

4. Fopnan Tenjoduinka

Ocnosbi mepmoounayury  eopupx  nopod.  TepMOIHHAMHYECKHE  CHCTCMBL
TepMoJMHAMHUYECKHE TPOLIECChl. JHTAILIMSA H HTPONHA  TCPMOAMHAMHUCCKHX TIPOHLCCOB.
TepMo/iMHAMHYECKas BEPOATHOCTB, (PA30BbIE MEPEXO/IbI B FTOPHBIX NOPO/AX. Tennosble Apdhertnl
xumMuuecknx peakumil, 3akon Tecca. TenoBble CBOHCTBA TBEP/bIX TEI. Mamenenne croiicts
FOPHBIX MTOPO/1 K MHHEPAJIOB B 3aBUCUMOCTH OT TeMIEpaTyphl.

Tennomacconepenoc. Y paBHEHHE 11€PBOTO 3aKOHA TEPMOAMHAMHKH JUls 1OTOKa, (oo
Jlosans. TemnepaTypa ajuabarHoro TopMoKeHHs 10ToKA. OCHOBHOH 3aKOH TEIUIONPOBOAHOCTH.
Jnddepenunansuoil  ypasHenue tenonposoanoctd. Kpaesbie yeionms. KpuTepuu 1nojooms s
TepMojiMHamMuKe. Buabl TenonocHTenci no Tennoobmena. [Torpasnunbiii CNOH H MeNaHH3M
KOHBEKTHBHOTO reroodmena.  OmpejieieHde  TEPMOJMHAMMYCCKHX  1ApaMeTpos
TennoHocuTeei. MeTo/bl pacueTa napameTpoB HarpeBa TBEPbIX Tell.

Tento semnoix nedp. TepmoauHaMHUecKHe NapaMeTphl 3eMHoil kKopbl. MeTounnkn 1eilia
seMHbiX Heap. Temonepenoc B Heapax 3emin. Menosib3oBaHie TEILId 3¢MHbIN HEP.

Tentoobymen 6 eopubix eoipabomrax. TpeGoBanus K TEMUIOBOMY PEXHMY B 110J3CMHBIX
seipaboTkax, Kanaiel TennoobMena uenoseka., Mcrounuku Teria B rophbix BLIPA0OTKAN,
MeTo,1bl HOPMAIH3ALMH TEMIIEPATYPHOTO PEKHMA PYAHHYHOIO BOB/LYXA.

[Ipovepsanue cés3ubIX  nOPOO 1A OMKPLIMbIX  paspatomyax. Y paBHeHue Kosehanuil
TeMieparypbl BHeliHel cpebl. Pacuer rayGuubi npomepianus. Pacuer TONIMHBI W CBOHCTE
TEIUIOH3ONSLMOHHBIX  MOKPBITHH € LEAbIO TOJHOTO WM  HACTHUHOTO  [IPCA0TBPAIICHI
ripoMep3anus nopot. TeXHoIorks NonyueHHs TENIOU30/IAUHOHHBIX MOKPLITHI.

Ommaueanue  C6A3HLIX NOPOO na omrpeimulx  paspabomsax. OTTauBaHHE TPAMBIM
narpesonm. CBY - MeTo/Ibl OTTauBaHMs (MEXAHHIM, TEXHHKA, TEXHOIOrHS, 00aCTE IPHMEHCHIA).
I'HapooTTanBanie (MeXaHn3M, apaMeTphl, TEXHUKA H TEXHOJIOIHS, 0071acTh PHMENCHIA).

‘fﬂI!(),f?tr.)lf'llﬁ(”ﬂf(’ FT()[’JU(J npu L'J?T[J()Hm{.’.'fbf.'!ﬂt’v’t_’ NOO3CMIBIX COOPIVA CHUL
TenoMacconepeHoe B FOPHLIX  110pOJAX NpH 3amopaxknsanun. Tepmoanddysus siarn npn
JaMOPAKMBAHHH TIOPOJL. Pacuer NapamerpoB 3aMOPAKHBANMSA 1OPOL BOKPYT OHHOUIION
CKBAXHMHBL, Pacuer napaMeTpoB 3aMOpaKMBaHMS  TIPH  POPMHUPOBAHWH  JIE/LONOPO UHIX
OrpanIeHHH,

Tepmuueckoe paspyuweenue copibix nopoo. PaspyiieHne niasicHueM. XpynKoe TepMHUccKoe
paspymienne (XTP). [Noae remnepatyp w nanpsokennii npu XTP. Mexanusm u napayetphl XTP.
Tepmuueckoe Oypenne IINYPOB M CKBAKHH, TEPMHUYECKOC PACIMPEHHC CKBAKHH (TCXIIMKL,
TEXHOJIOIMSA, PEKHMBI H IapaMeTphl, 00J1acTh NPHMEHEHHSA).




CREAIICUNIBIE 2COMEXNON02UN Q0BLINY  NOAE3NBIX HCKONGEMbIX 1 OCHOGE MEATOPUIUR,
[Tox3eMHas BbIIIABKA cepbl  (YCIOBHS TIPHMEHEHHS, TCIUOROH Dajlane. pacteT Hapamerpos.
TEXHUKA H Te)(HOJ'IOI‘HSl).

[Mom3eMHas rasuMKalMs TBEPLOro TOMIMBA (YACTHUHAs W HOAHAs rasuduKaiis Vi,
MEXAHH3M  rasmpukanuu, Kanan rasudukanuu. ero  (GOpPMHUPOBAHKE W NIPOCTPANCTECHHO
BpeMEHHbIE 1apaMETPhl, TEXHUKA W TEXHOJIOTHS NO/3eMHOMA rasu(puKailny yris).

TepMuseckue nPoYeccsl APU NOO2OMOEKE PYOHO20 CbIPbA K MEMALIYPIUCCROMY NEPCOCL).
O6kur okaThilel ¥ GPUKETOB, arjloMepanus py/l (MEXaHH3M ClICKaHNs, BOCCTAHOBHTCILILIC U
OKMC/IMTEIBHBIE TPOLECCHl, PAcueT MapaMeTpoB Harpesa ¢ yueTom (a3oBbIX NEPEXO/I0B M
TenIoBbIX HPPEKToB, TEXHHKA H TEXHOJIOIHS).

Cyuika 20pnoii maccel.  TToBepXHOCTHAs M nojiHas cylika (TenjioBoii Ganaic. 1e110- o
MaccooOMeH. TEXHHKA U TEXHOJI0rHA, 00/1acTh NPHMCHEHHS).




