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IIEPE/IMOBA

HapuayibHO-METOIUYHUM KOMIUIEKC 3 Kypcey «lHeHepHa reosoris 1 OCHOBH
MEXaHIKU TPYHTIBY» CKJIQJICHHUI 3T1IHO HABYAJIHHOTO IJIaHy MiArOTOBKU OaKaiaBpiB 3a
crietiayibHICTIO 192 «ByniBHUIITBO Ta LMBIIbHA 1HXEHEPIsH» W MOOYyAOBaHUN TaKUM
YUHOM, 1100 OXOIMMUTH SKOMOTa MOBHIIIIE YC1 aCTIEKTH BUBUCHHS Ta 3aCBOEHHS KYPCY.

Y KOMIIIEKCI TOAAETHCSI PO3TOPHYTA poboUa ImporpamMa Kypey 3 pO3paxyHKOM
HAaBYAJIbHOTO HAaBaHTXEHHS I CTYJEHTIB JCHHOI 1 3a04HOi (popM HaBUYaHHI,
PO3KpHUTa CTPYKTypa Kypcy, HOTO 3MICTOBI MOAYJI, TEMH JICKIIA Ta 1a00paTOpHUX
3aHSAThb, TEMH, BUHECCHI I CAMOCTIMHOTO OIpalfoBaHHS, JIs 1HAUBIAYaJbHO-
JOCIITHUX 3aBJIaHb, MOJIAHO KpUTEPIi OI[IHIOBAaHHS 3HAHb CTYACHTIB, METOJHYHE
3a0€3MeUeHHSI Ta PeKOMEHI0OBaHy JIITEPaTypy A0 Kypcy.

OkpeMuMH pPO3AiTaMHU TIOJIAIOTHCS OMOPHI JIeKI(li, METOJAWYHI BKa31BKU 0
BUKOHAHHS JTa0OpATOPHUX 3aHITh Ta TUIOBI TECTOBI 3aBAaHHS JJIsi MOTOYHOIO M
M1JICYMKOBOT'O OI[IHIOBAHHS 3HAaHb CTY/ICHTIB.

HaBuagbHO-METOIUYHUI KOMIUIEKC MOXKE€ BHKOPHCTOBYBATHUCH CTYACHTaAMU
MiJ Yac MPOBEIEHHSA JA0OPAaTOPHUX 3aHATh, NPU CAMOCTIMHIM MIATOTOBII, MpU
MIATOTOBII JI0 TOTOYHOTO YH M1JICYMKOBOTO OI[IHIOBAaHHS 3HaHb 3 Kypcy «lH)KeHepHa

T'€0JIOTiSI 1 OCHOBU MEXaHIKU IPYHTIBY.
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|. IPOTPAMA HABYAJIBHOT'O KYPCY

1.1. ONIUC HABYAJBHOI JUCLHMUIIITHA

I'any3v 3nansb, Hanpsam

Xapakmepucmum

BianoBigaux ECTS: 3

CrnemansHicTh 192
«byaiBHHIITBO Ta
IIUBLIbHA 1THKEHEPIS»

nio2omosKi, HABYAIbHOI OUCYUNTTHU

Haumenysanns cneyianbHicmey,
. ) OeHHa 3a0YHa

NOKA3HUKIB 0CBIMHBO-

oo dopma Gopma

Keanigikayivinuu
) HABYAHHS HABYAHHS

pigenb

["amy3s 3HaHb 19

«ApXiTeKTypa Ta

KinpkicTh KpeauTiB Oy IIBHHIITBOY

be ; J HopmaruBha

Pix miaroroBku

caMoCTiitHO1 poOoTH
CTyJeHTa — 2,5

OakamaBp

Mopymnis: 2
3MICTOBHX MOJYJIB: 3 CrnemianpHicTh: 192 2-ii 2-i1
[HauBIyanbHEe HAYKOBO- «byniBHUUTBO Ta C
JOCJIITHE 3aBIaHHS — [UBLIbHA 1HXKEHEPIS» eMecTp
3araigbHa KIJIBKICTD 3-i 3-it
roguH: 90 JTexuii

32 ron. 6 ron.

JlabopaTopHi

16 rox. roj.
TWXHEBHUX FOAUH IS —
NeHHOT (POPMH HABYAHHS: o Camocritina podota

OcCBITHIl pPIBEHB:

ayJIMTOPHUX — 3 42 ron. roj.

InuBinyanpHI 3aBIaHHS

TOJI.

Bua koHTpOIIIO: 3a111K

1.2. META 1 3ABJIAHHS HABYAJIbHOI JUCLUILJIIHU

Memoro suxnadanus oucyuniHu € pO3KPUTTS Cy4aCHUX HayKOBHUX KOHIICTIIIH,
MOHATh, METOJIB Ta TEXHOJIOTH HAOyTTS BIANOBIAHUX 3HAHb MPO 3eMJO, il BIK,
OyII0BY, CKJaJ; PEUYOBHUHHHUMN CKJIaJ, OCHOBHI CTPYKTYpPHI €JIE€MEHTHU 3€MHOI KOPH,
3aKOHOMIPHOCTI iX PO3BUTKY; €K30T€HHI Ta E€HJOT€HHI IPOIIECH, IX B3aEMOJIIIO,
3YMOBJICHICTb, T'€OJIOTIYHY JISUTbHICTh TMOBEPXHEBUX Ta IMIJ3€MHHUX  BOJ,
aTMOCc(epHHX YMHHUKIB, TEXHOT€HHI 3MIHU T€OJIOTIYHOTO CEpPEIOBHINA, a TaKOXK
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MOKJIMBICTh 11X BHUKOPHCTaHHSA $IK OCHOB JUig OYJIBHUITBA, EKCIUIyaTamii Ta
PEKOHCTPYKIIii OyaiBesb 1 CIIOPY/I.
JucuuruiiHa cupsiMoBaHa Ha BUBYEHHS MPUPOJHOI M€OJIOTTYHOT 0OCTAHOBKHU Ha
MICIICBOCTI JI0O TOYaTKy OYAIBHUIITBA, IPOTHO3Y 3MiH, IO BIAOYBalOThCA Y
I'COJIOTIYHOMY CEPEJOBHII ITiJT Yyac OyAIBHHUIITBA Ta IPH MOJAIBIININ eKCIuTyaTarii
30y/1I0BaHUX 1H)KEHEPHO-TEXHIYHUX 00’ €KTIB.
3ag0anuamu uUeHHs HAB4UANbHOI OUCYUNTIIHU €
- O3HailOMJICHHA 3 OyJIOBOIO 3€MHOI KOpPH Ta ii CKJIaJHUKAMU: XIMIYHUMH
eJIEeMEHTaMU, MiHepalaMHu, TIpCbKUMHU MTOPOIAMU;
- O3HAWOMJICHHA 3 TEOJOTIYHMMH TpOIleCaMH Ta PO3POOKOI0 BIAMOBITHUX
3ax0/liB, COIPSIMOBAHUX Ha 3MEHIIEHHS HETaTUBHOTO BIUTUBY JIIOJUHU HA T'€OJIOTIYHE
CEPEIOBHUIIE; 3aM00ITaHHSI PO3BUTKOBI HeOa)KaHUX T€OJIOTTYHUX SIBHIIT 1 TTPOIIECIB, SIK1
OpPU3BOAATH 10 3MIHM 1HXKEHEPHO-TEOJIOTIYHOI CHUTYyallli, MOIIKOPKEHHA Ta
pYWHYBaHHS 1H)KEHEPHO-TEXHIYHUX CIIOPY/I;
O3HaOMJIEHHSI 3 OCHOBaMH T1JpOreoorii;
3arajbHe 0O3HAHOMIICHHS 3 OCHOBAMH I'PYHTO3HABCTBA 1 MEXaHIKU IPYHTIB;
O3HAHOMJICHHSI 3 OCHOBAMH 1H)KEHEPHO-TE€0JIOTIYHUX BUIIIYKYBaHb.

YV pezynomami eusuenns 0anoi HagUaNbHOI OUCYUNIIHU CIYOEHM NOBUHEH:
3HaTu:
OyZI0BY, CKJIaJ] 1 BIK 36MHOI1 KOPH Ta OCHOBHI €TaIlu ii CTAHOBJICHHS;

- OCHOBHI BIJJOMOCTI MpPO MIHEpaIH, TIPChKI MOpPOAM, iX Kiacudikauii Ta
BJIACTHBOCTI;

- TEOJIOTIYHI TMpPOIECH, iX CHOPSIMOBAHICTh, HACIIAKM Ta OCOOJHBOCTI
OyJIIBHUIITBA B 30HI1 JIii €HJAOT€HHUX 1 €K30M€HHUX T'€OJIOTTYHUX YNHHHKIB,;

- TIOXOJDKEHHsI, Kiacu@ikalilito, MiIHEpali3alilo 1 3aKOHOMIPHOCT] 3aJISITaHHST Ta
pYyXy MiA3€MHUX BOJ, X BIUIMB Ha rPChKi MOPOJIN;

- 1HKEHEPHO-TEOJIOTIYHY Kiacu(ikallio IpyHTiB, iX (i3U4HI, MEXaHI4H1, BOJHO-
(b13U4HI XapaKTePUCTUKH Ta JabOpaTOPHI METOIM iX BUSHAUYCHHS,;

- OCHOBU 1HXCHEPHO-TE€OJIOTIYHUX BHUIIYKYBaHb: 1HXXEHEPHO-TEOJOTIYHOTO
3HIMaHHS, Te0(I3UYHUX JOCITIHKEHb, PO3BIAYBAILHUX OypOBUX POOIT, 30HIyBaHHS,
TipHUYUX POOIT, OMPOOYBAHHS TIPCHKUX TOPII, AOCTITHUX 1HXXEHPHO-TEOJOTTYHUX
poOIT, JOKYMEHTAIIII0 PE3yJIbTATIB MOJbOBUX Ta JJAOOPATOPHUX JOCTIIHKECHb.

Bwmitu:

- BHKOHYBAaTH MaKpOCKOIMIYHE BU3HAYEHHS MIHEPaIiB Ta IPChKUX MOPIJI;

- OynyBaTH reoJIoriyHl KapTH, KOJIOHKH, PO3pi3u;

- MPOTHO3YyBaTH, KJIacu(iKyBaTH 1 OLIHIOBATH BIUIMB IEOJIOTIYHOI OYyJOBU Ta
reoJIOTTYHUX MPOLECIB HA IHKEHEPHO-TEXHIYHI CIIOPY/IH;

- OynyBaTu KapTu TiApPOI30riIc;

- BHM3HAYaTH IPaHyJOMETPUYHUN CKJIAJl TA MEXaHI4YHI XapaKTePUCTUKU IPYHTIB;

- o0upaT 1 3aCTOCOBYBaTH B 1H)XXEHEpHIN MpaKTHIL pesynbTaTi 1HKEHEPHO-
TCOJIOTIYHUX BUIIYKYBaHb 3 ypaxyBaHHAM METPOJIOTIYHUX 1 HOPMATHBHUX
BUMOT, a TaKOXX OXOPOHH Tpallli ¥ HaBKOJMIIHBOTO CEPEIOBUIIA,
KOPHUCTYBATHUCS 1HKEHEPHO-TEOJOTIYHUMHU MaTepiaiamMu, KapTaMH.
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1.3. IPOI'PAMA TA CTPYKTYPA JUCIUIIJIITHHN

Beryn.
3MICTOBHIM MOJYJIb |. OcHoBH 3arajbHoi reoIorii.
Tema 1. IIpenmeT, OCHOBHI rajry3i reojorii, METOu JOCHIKeHHS. BHyTpilHs
OynoBa i ¢i3uuHi BractuBocti 3emiti byaosa, Gi3uyHi il XiMidHI BIaCTUBOCTI 3EMITi.
1. Tunu 6y10BHU 3eMHOT KOPH.
2. Mamnris 1 sapo 3emii.
3. @i3uuHI BIACTUBOCTI 3eMITi.
4. XiMiYHHHA CKIa] 3eMHOI KOpH 1 3emuti.
Tema 2. PewoBunnuii ckiag 3eMHO1 Kopu. OCHOBHI BIIOMOCTI 3 MiHEpAJIOTii 1
Kpuctanorpadii.
2.1. Minepanu, ix 6ya0Ba, BIaCTUBOCTI, MOMIUPEHHS.
2.2. dopmu 3HAXOKEHHS MIHEPAJIiB y PUPO/II.
2.3. O13UKO-1arHOCTUYHI BIACTUBOCTI MiHEpaJIiB.
2.4. Onuc HaNOIBII MOMIUPEHUX MIHEPAIB.
Tema 3. T'ipceki mopoau. MarmatuyHi, ocajoBi, MeTamopdiuyHi TOPOAHN Ta iX
Kkiacudikarii.
3.1. 3aranpHi BiIOMOCTI PO T1PCHKI MTOPOJIH.
3.2. Knmacudikaiii TipchbKMX TOpIJI 3a MOXOMKCHHSM: MarMaTH4HI,
oca/ioBi, MeTaMOop(iuHi MOPOJIH.
3.3. ByaiBenbHI BIacTUBOCTI TiPCHKUX MOPI.
Tema 4. VsBieHHs Ipo reoAMHAMIYHI Nporiecu. BuBiTproBaHHS.
4.1. ®i3uyHEe BUBITPIOBAHHS.
4.2. XimiyHe Ta 0610JI0TT1YHE BUBITPIOBAHHS.
4.3. [IpoayKTu BUBITPIOBAHHS.
4.4, 3axonu 60pOTHOM 3 BUBITPIOBAHHSM IOPII.
Tema 5. I"'eosoriuna AisJIBHICTB BITPY Ta €0JIOB1 BIJIKJIQIH.
5.1. Bitpwu 1 BITpOBI mpoIiecu.
5.2. PyiiniBHa poOoTa BIiTpY.
5.3. TpaucnoptHa poOoTa BIiTpY.
5.4. AxymynatuBHa poOoTa BITpY.
5.5. [mkeHepHO-Te0I0T1UHI TOCTIKEHHS BITPOBUX MPOIIECIB.
Tema 6. [ToBepxHeBi TEKy4i BOH.
6.1. ILtomuHHM CTIK.
6.2. CTiK TAMYACOBUX PYCIOBHX MOTOKIB. SIpOyTBOpEHHSI.
6.3. CTik mOCTIHHUX BOJOCTOKIB — PIYOK.
Tema 7. Ozepa 1 60yi0Ta Ta iX BIAKIAIH.
7.1. O3epa Ta 03epH1 BIAKIAIHN.
7.2. Bonora ta 00J0THI BIAKIAIH.
Tema 8. CxusoBi nporiecy Ta MpoCajKoBi SBHINA B IECOBUX IPYHTAX.
8.1. OOBaJIbHI MPOTIECH.
8.2. 3cyBu, METO/IM BUBYEHHSI Ta OOPOTHOM 13 3CyBaMHU
8.3. IIpocaakoBi mpoliecu B IECOBUX IPyHTAX.
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Tema 9. [Ipouecu 1  sBUIIA, COPUYMHEHI  1HXKEHEPHO-TOCHOJIAPCHKOIO
TISIBHICTIO JIFOUHH.
9.1. CtuckanHs IpyHTIB IiJl CIOPYAaMHU.
9.2. Jlebopmariii, moB’s3aHi 13 MOOYTOBUM THCKOM.
9.3. I'ipHu4Mit THCK.
9.4. OcinanHs 3eMHOT TOBEPXHI IiJ] BIULTMBOM BiJKauyBaHb MiJ36MHUX BOJI.
Tema 10. MarmaTusMm 1 MarmMaTU4H1 IPOLIECH.
10.1. IHTpy3uBHUI MarMaTU3M.
10.2. Epy3uBHUil MarmaTusM.
Tema 11. TexToHIUHI MPOTIECH 1 3EMIIETPYCH.
11.1. KonuBHI pyx# 3¢MHOI KOPH.
11.2. Tektoniuni nedopmartii
11.3. Bunu 3emiieTpycis.
11.4. THTEHCUBHICTh 3€MJICTPYCIB.
11.5. T'eorpadivune MOMUPEHHS 3€MJIETPYCIB.
11.6. Ceiicmiune paltoHYBaHHS i MPOTHO3YBAHHS 3€MJIETPYCIB.
11.7. YMoBuU OyniBHUIITBA B CEICMOAKTUBHUX PEriOHAX.
3MICTOBUM MOJYJIb |1. OcHoBHu rigporeo.iorii.
Tema 12. 3aranbHi BiJOMOCTI PO TiAPOreosorito. BiacTuBocTi mijI3eMHUX BO/I.
12.1. 3aranpHi BiIOMOCTI MPO T1IPOTEOJIOTIIO.
12.2. Buau Bonu B Tipchkux mopoaax. [ToHATTS mpo mig3zemMHi BOM i1 iX
pyX.
12.3. BnacTuBOCTI TipChKUX MOPIJI TIO BiTHOIIEHHIO 0 BOJIH.
12.4. TToxomkeHHs ¥ Knacudikarii mia3eMHAX BOI.
12.5. ®i3uuHi BIACTHUBOCTI i XapaKTEPUCTUKH IMiJ3€MHUX BO/I.
12.6. XiMigHHUI CKJIa] IMA3€EMHUX BOI.
12.7. Tloka3HUKH, IO XapaKTEPU3yIOTh CKIIa] BOJIH.
12.8. XimiuHu# aHami3 MIA3eMHUX BOA Ta (OPMH BHUPAKEHHA HOTO
pe3ybTaTIB.
Tema 13. YMo0BU 3aaradgys Ta JMHAMIKa O1I3EMHUX BOJI.
13.1. BepxoBojka 1 IpyHTOBI BOJH.
13.2. HamipHi Bou.
13.3. [linzemHi BOu B TPIIIMHYBATHX 1 3aKaPCTOBAHUX T1PCHKUX MOPOJIAX.
Kapcrosi siBuia.
13.4. Bugu pyxy Boau.
13.5. Po3paxyHok BUTpaT TpPYHTOBHX BOJ Ta TPUTOKY BOIUA JIO
BOJ103a01pHUX CIIOPY/I.
3MICTOBUM MOJYJIb I11. OcHoBH iH:keHepHOT reoiorii.
Tema 14. 3arayibHi BIJOMOCTI PO 1HKEHEPHY Ie0JIOr10. [HXKEHEepHO-Te0IOT14HI
MIPOIIECH 1 SIBUIIIA.
14.1. Micue iHXeHepHOT T€0JI0Tii B CHCTEMI MPUPOTHUINX HAYK.
14.2. XapakteprucTiKka OCHOBHUX PO3/IIJIiB 1HKEHEPHOI Ie0JIorii.
14.3. I'eosoriuHi Ta 1HKEHEPHO-TEOJIOT1UHI MTPOIIECH 1 SIBUIIIA.
14.4. CxunoBi mporecw.
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14.5. Cy@os3iitni sBuIa.

14.6. KapcToBi mporiecH.

14.7. TInuByH™U.

14.8. IlpocaakoBi mporiecu B IpyHTaX.

Tema 15. OcHOBU I'PYHTO3HABCTBA 1 MEXaHIKU IPYHTIB

15.1. ImxeHepHO-TreonoriuHi Kiacudikalii ripcbKux Mopi.

15.2. ®13u4HI BIACTUBOCTI TIPCHKUX TOPI/I.

15.3. MexaHi4H1 BIaCTUBOCTI TIOPI.

15.4. llITy4yni 3MiHM 1HXXEHEPHO-TEOJIOTIUHUX BJIACTUBOCTEH TipCHKHUX
TIOP1/I.

Tema 16. [HxeHEpHO-TEONOTIUHI TOCHIKSHHSI 1 TEXHIYHA MEiopallis TIPChKUX

TOP1i/I.

16.1. Bumoru 10 1HXEHEpHO-TEOJOTIYHUX JOCHIKEHb Ha PI3HUX eTanax
MPOEKTYBaHHS.

16.2. [Ipu3HayeHHs 1HKEHEPHO-TEOJIOTTUHUX JTOCTIIKEHb.

16.3. [IKeHEepHO-TE€ONIOT1YHl  JTOCHIDKEHHS IS IPOMHUCIOBOTO ¢
[IUBLILHOTO OY/1IBHUIITBA.

16.4. [HKEHEpHO-TEOJIOTIYHI ~ JTOCJHIDKEHHA IS TLAPOTEXHIYHOTO
OyIIBHUIITBA.

16.5. Cknan 1HKE€HEpPHO-TEOJIOTIYHUX JTOCITIIKEHbD.

16.6. [mxeHepHO-TEONOTIYHE 3HIMAHHS.

16.7. I'eodiznuHi HOCTIHKECHHS.

16.8. Po3BigyBanbHi OypoBi pOOOTH.

16.9. Cratnune i AMHAMIYHE 30HTYBaHHS.

16.10. I'ipuugi poGoTH.

16.11. ImkeHepHO-TEOIOTIYHE OMPOOYBaHHS TIPCHKUX MOPi.

16.12. locmiaHi iHKEHEPHO-TE€OJIOT14HI pOOOTH.

CTPYKTYPA HABUAJIbHOI JUCHUILIIHU

KibKiCTh TOJIMH, BIABEACHUX Ha:

Tema ... | Ta0OpaTOpHI | CAMOCTIHHY
JAEKI1i
3aHSITTS poboTy
1 2 3 4

3MICTOBWI MOJVJIb 1
Tema 1. IIpeamer, 0oCHOBHI raTy3i I'€0JIOTi,
METO/H OCHIKeHHs. BHyTpimiHs OyaoBa it
(b13M4HI BIaCTUBOCTI 3eMJII. 2 2
Tema 2. PeuoBUHHUM CKJIaJl 3€MHO1 KOPH.
OCHOBHI BIJIOMOCTI 3 MiHEpaJIorii 1
Kkpuctanorpadii 2 6 2
Tewma 3. I'ipcbki mopoaun. MarmatuyHi,
0CaJIoB1, METaMOP(14H1 MOPOIU Ta iX
Kyacudikaiii 2 4 2

10



Hasuanbno-memoduunuii komniexc (([H.?iceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

Tema 4. YsBjIeHHS TTPO reoAMHAMIYHI

nporiecu. BuBiTproBaHHS 2 2
Tema 5. I'eosoriuHa IisUIBHICTD BITPY Ta

€0JIOBI BIIKJIAIU 2 2
Tewma 6. [loBepxHEBi TeKy4l BOJIU 2 2
Tewma 7. O3epa i 6oyioTa Ta iX BiAKJIAAA 1 2
Tema 8. CxusoBi mporiecu Ta IpocaaKoBi

SIBUIIIA B JIECOBUX I'PYHTaX 2 2

Tema 9. Iporiecu 1 siBUIIA, CHPUUUHEH]
1HKEHEPHO-TOCIIOIAPCHKOIO JTISITbHICTIO

JIFOUHA 2 2

Tema 10. MarmaTu3m 1 MarmMaTu4Hi1

MIPOIIECU 1 2

Tewma 11. TekToHIYHI MPOLECH 1 3eMIIETPYCH 2 2
3MICTOBUU MOJIYJIb 2

Tewma 12. 3aranpHi BiTOMOCTI PO
rigporeosiorito. BiaacTuBocTi mia3zeMHUX

BOJI 2 3

Tema 13. YMOBH 3ajdragys Ta JMHaAMIKa

MI3€MHUX BOJ] 2 3
3MICTOBUU MOJIYJIb 3

Tema 14. 3aranbHi BiJOMOCTI TIPO
1HKEHEPHY Te0JIorio. [HxeHepHOo-

re0JIOT1YH1 MTPOIIECH 1 SIBUIIA 2 4
Tema 15. OcHOBU IPYHTO3HABCTBA 1
MEXaHIKH IPYHTIB 2 4 4

Tema 16. [HxeHepHO-TE€OIOTTUHI
JOCITIKCHHS 1 TEXHIYHA MEJTiopaltis
T1IPCHKUX TOP1TT 4 2 6

Bcroro roaus: 32 16 42

1.4. TEMU TA OBCAAI JABOPATOPHUX 3AHATDH

1. TloHsTTS Mpo MiHEpaiIM Ta X OCHOBHI BIACTUBOCTI. METOAU M1arHOCTUKHU
MiHepaiiB. MakpoCKomiyHe BU3HAYEHHS Ta OMKUC TOIIMPEHUX MIHEPaiB —
6 rox.

2. llonarts mpo Tipchki mopoau, ix Kimacudikarii, TOMMPEHHS WU

BUKOPUCTaHHA Yy OyIIBHULTBI. MaKpOCKOMiUHE BHU3HAUEHHS W OIUC

MOIIMPEHUX TIPCHKUX MOPiA — 4 ToI.

["eonoriuni kKapTu 1 po3pi3u — 2 TO.

BuznaueHHs1 OCHOBHUX (DI3MYHUX XapaKTEPUCTUK IPYHTIB — 2 TOJ.

BusHaueHHs moka3HUKa MIUTFHOCTI JIECOBUX MOPIJI 3 METOIO MPOTHO3Y iX

MPOCAJKOBHX BIACTUBOCTEHN — 2 TO/I.

ok w
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1.5. BABJAHHS 1J11 CAMOCTIMHOI POBOTH TA TH/I3

. D13UKO-/1IarHOCTHYHI BIIACTUBOCTI MiHEpaliB — 4 TO/I.

. MarmMatu4Hi npoiecH, ByJKaH13M — 4 1o,

. KapcT, kapcToBi nporiecu, monepekeHHs Kapety — 4 roj.

. J1sIMpHICTh THOAOBUKIB — 2 TOJ.

. O3epa i1 o3epHi BiAKIaAN — 2 TO/I.

. bonoTa Ta ix reosyoriuna posib — 2 TO/I.

. I'iaporeonoriuni CIIOCTEPEIKEHHS, BU3HAYCHHS T1POre0I0TTYHUX
XapaKTePUCTHK BOJIOHOCHUX TOPU30HTIB, PEKUM MiI36MHHUX BOJ — 3 TOJ.

8. 3amacu 1 oxopoHa MiJ3eMHUX BO/JI, Ki1acu]ikalis 3amnacis Bog — 3 TO/I.

9. I'paBiTariitHi T€0I0TIYHI TPOIIECH, 00OBAJI Ta OCHUITH — 4 TOI.

10. 3cyBu Ta ix kiacudikaris, HpOTI/I3cyBH1 3ax0au — 4 rog.

11. T'eonoriuae cepemoBUIle K 00 €KT IHKEHEPHO-TEOJIOTIYHUX TOCHTIKEHb —

10 rog.

~NOoO oIk WwN -

3apnanna ausa ITH/A3. 3iOpatu KoJekiito MiHEpasliB Ta TIPCBKUX MOPLT
MICIIEBOCTI CBOTO HApO/DKEHHS UM IPOKUBAHHS, OMUCATH X, CHCTEMAaTH3yBaTH.
3poOutu KOpPOTKUM omuc (Hi3UKO-reorpaiyHuX OCOOJMBOCTEN Ta TeOJIOTIYHOT
OyJlI0BH TEpPUTOPii CBOTO MPOKMBAHHS (OMKMCHU Ta CBITIIMHU MPUPOJHUX B1JICIIOHEHb
BEPCTB TIPCHKUX MOPiJ, AIIOYUX UM 3aKUHYTUX Kap €piB, IOJIMH PIUOK, SIPiB, OAIOK
tomo). [lpencraButu mo 3axucty y Burisgi pedepary (5...10 crop. Tekcry +
KOJIEKITIT).

1.6. METOANYHE 3ABE3IIEYEHHA KYPCY

Metonnune 3a0e3ne4eHHs] KypCcy CTAaHOBUTh HasiBHUM HAaBYAJIbHO-METOIMYHUIN
KOMIUIeKC «IH)KeHepHa TeoJioris 1 OCHOBM MEXaHIKM IPYHTIB», a TaKOX
IHTEPaKTUBHUM KOMIUIEKC HaBYaJbHO-METOJIMYHOrO 3a0€3MeUYeHHs] AMCIUILIIHU
(IKHM3/), imtoctpaTuBHI Matepianu (Tabauil, caaiiain, HaB4ajibHl (iIbMHU, KOJEKIi
TIPCHKUX TOPIJ 1 MiHEpaITiB, KAPTH TOIIIO).

1.7. PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

1. AnanbeB B.IL., Tloranos A.Jl. UnxenepHas reonorus. — M.: Beicias mikona,
2005. - 575 c.

2. 3ouenko M.JI., Koamenko B.I., Ximo6ok B.I'. Ta in. ImkenepHa reosoris.
Mexanika rpyHTiB, OCHOBH 1 ¢pyHnameHTH. — [TontaBa: Bua-so [THTY, 2003. — 443 c.

3. Koctrouernko M.M., [lla6atun C.B. I'igporeosnoris Ta iHxkeHepHa reosoris. — K.
BUJIaBH.-Tiomirpadiunuii nentp «KuiBcbkuii yniepcurer», 2005. — 144 c.

4. Cusnii M.S. OcHoBu iHxkeHepHoi reosorii. — T: Bun-Bo THTY imeni 1. [Tymros,
2013. - 298 c.

5. IHocrak A.B. Imxenepna reomoris. — IaTeprer-pecypc. Pexum moctymy:
http: / geol.univ.@kiev.ua
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JlonarkoBa

1. AnanweB B.IL., Ilepenenbckuii JI.B. UHxeHepHas reosorus U TUAPOre0JIOTHs. —
M.: Bricmas mxkouna, 1980. — 271 c.

2. babuu €.M., Kpycs FO.O. Mexanika rpyHTiB, OCHOBHU Ta ¢yHAaMeHTH. — PiBHe:
BuaaBHUITBO PiBHEHCHKOTO JITY, 2001. — 367 C.

3. lepxaBHi OyniBenbHI HOpMH YKpaiHu. [HXKeHepHI BHIIYKYBaHHS ISt
OoyaiBuunTBa. — K.: Minperion0yn Ykpainu, 2008. — 74 c.

4. lm>xeHepHble U3bICKaHus B crpouTenbeTBe. — M.: Crpoiinzaat, 1982. — 72 c.

5. KononoB B.M., Kpsicenko A.M., IlIsenr B.M. OcHOBBI reonoruu,
THJIPOTEOJIOTUU M MHXEHEPHOI reosoruu. — M.: Beicmas mkona, 1978. — 187 c.

6. Kopotkux U.B. Ouenka cTpouTenbHbIX CBOWCTB IpyHTOB. — K.: ByniBenbHUK,
1979.-56c.

7. JJomtanze B.Jl. UnxenepHas reonorus. Muxenepuas nerposorus. — JI.: Henpa,
1984. — 385 c.

8. IMemkosckuit JI.M., TlepeckokoBa T.M. Unxenepnas reosnorus. — M.: Bricias
mkoJja, 1981. — 368 c.

9. Ceprees E.M. Unxenepuas reosorusi. — M.: Uzn. MI'Y, 1982. — 248 c.

10. CmupnoB P.A., I'pea A.A. DPGEeKTUBHOCT, W KA4eCTBO HWHXKEHEPHBIX
u3bICKaHui B ctpoutenbeTBe. — K. byniBensuuk, 1979. — 127 c.

11. ®ponos A.®., Kopotkux U.B. Unxenepnas reonorus. — M.: Henpa, 1990. —
412 c.

12. UprroBru H.A. Mexanuka rpyHToB. — M.: Bricmas mikona, 1983. — 242 c.

13. Yanmosckmit  E.I.  Wmxenepnas  reomorusi  (OCHOBBI  MHXKEHEPHO-
re0JIOTMYECKOr0 N3Y4YEeHHS TOPHBIX MOpoy). — M.: Breicmras mikoma, 1975. — 296 c.

1.8. CUCTEMA ONIHIOBAHHA HABYTUX CTYIAEHTAMM 3HAHDb
TA YMIHb

Monayiab )
Mopyns | | |y Hineymxose Cyma
(IHJ13) TECTyBaHHS
3M-1 | 3M-2 | 3M -3
60 15 25 100
T2 | T3 | MK MK T15 T16
24 | 8 10 10 4 4

IIkaJia ONiHIOBAHHS:
90 — 100 6amniB — BigmiHHO (A);
75 — 89 6aniB — noope (BC);
60 — 75 G6aniB — 3agoBiibHO ([E);
35 — 59 GaJtiB — HE33JOBUTLHO 3 MOKJIMBICTIO TOBTOPHOTO ckiaganus (FX);
1 — 34 Ganu — He3aJ0BIILHO 3 000B’A3KOBUM OBTOPHUM KypcoM (F).
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2. OMOPHUM KOHCIEKT JIEKIIII

2.1. TEMA 1. IPEIMET, OCHOBHI I'AJTY 3],
METO/U JOCJIIKEHHS 1 SBHAYEHHSA I'EOJIOI'IL. BHY TPIIIHA
BYJIOBA I ®I3UYHI BJJACTUBOCTI 3EMJII

IIpeaMer, 3aBAaHHA, OCHOBHI rajiy3i i MeTOAH JOCTIAKEHHS B Ire0JIOoril

Ha3Ba «reosoris» MmoXoauTh Bil IBOX TPEUBKUX CIiB: ge0 — 3emuis i logos —
NOHSATTS, BUEHHA, Hayka. OTxe, reoyioriss — 1€ KOMIUIEKC HayK Mpo OyloBy W
po3BUTOK 3emiii. BTiMm, 3emiis sk 00’€KT MOKe BUBUATHUCS 3 PI3HUX NO3UIiN. Tomy i
BHBYA€ HM3KA HAyK: aCTPOHOMIs, reonesis, (izuuna reorpadis, reodizuka, reoximis
tomo. KoxkHa 3 1[uX HayK Mae CBiii peIMeT 1 METOAM JOCI1KEHHS.

ACTpOHOMISI BUBYAE 3€MITIO SIK KOCMIYHE T1J10, K Mj1aHeTy COHSYHOI CUCTEMH;
reone3is — Gopmy 1 po3mipu 3emu; (izuuHa reorpadis — MOBEPXHIO 3emii, ii
npupoay; reodizuka 1 TeoxiMmis 3aMarOThCA  JOCHIDKEHHSIMH  (DI3UYHUX
BJIACTUBOCTEH 1 XIMIYHOTO CKJIaay 3eMIIl.

Oco0nuBICTIO TEOJIOTII € TE, 10 BOHA BUBYA€ Hajpa 3emuni. OCHOBHE 3aBIaHHS
reoJiorii ToJisAirae y BUBYCHHI OyJO0BH, CKJIaay Ta ICTOpii PO3BUTKY 3emil,
HacamIiepes] i BEpXHbOi 000JIOHKH — JIITOC(HEPH.

I3 3poctanHsM BigoMocTed mpo 3eMiI0 3 Teosiorii BHIUIWIACH HHU3Ka
CHOPIJTHEHUX HAyK: MIHEpajorisd, neTporpadisi, J[MHaMI4YHa T€0JIOris, Fr€0TEKTOHIKA,
MaJIEOHTOJIOTIS, ICTOPUYHA T'€0JIoTisl, reoMopdoioris, TeoxiMis, reodizuka ToIo.

['eonoriyHi HAyKu BUCBITIIIOIOTH MIEBHE KOJIO MUTaHb, & CaMe:

* HAyK{, II0 BUBYAIOTb PEUYOBUHHMUM CKJIaJ 3emMii, — KpucTtaiorpadis,
MIHEpaJoris, neTporpadis, JITOIOTIS;

 Hayku npo OyaoBy 3emui 1 Mpouecu, sKi BiAOyBalwOTbCs B HIA, —
IF€OTEKTOHIKA, JUHAMIYHA I'€0JIOT1s, BYJIKAHOJIOT1s, CEMCMOJIOT1sl, MOPChKa Ie0JIoris;

* HayKH, 110 BUBYAIOTh 1CTOPIIO 3eMITi, — MaJ€OHTOJIOTIS, ICTOPUYHA T€0JIOoTis,
najeoreorpadis;

* HAyKd TPHKIAJTHOTO XapaKTepy — BUYCHHS MPO KOPHUCHI KOMAJIMHH,
TAPOTe0sIoris, IHKEHEpHA I'e0JIOoris TOILIO.

PosrisitHeMo KOpOTKO 3MiCT OCHOBHUX 3 HA3BaHHUX HAYK:

Minepanozcia — (PI3WYHI BIACTHBOCTI 1 XIMIYHA TPHUpPOJA MiHEpasiB, TOOTO
MPUPOIHUX XIMIYHUX CHOJYK, sIKI OepyTh y4acTh y O0yJ10B1 3eMHO1 KOpH;

nempoepaghis — cknaj, OynoBa, MOXOMKEHHS 1 YMOBHU 3ajsiTaHHSA TiPCHKUX
opiJI;

2eomexkmoHnika — pyxu, OyJnoBa 1 pO3BUTOK 3eMHOiI kopu (itochepu), hpopmu
3aJIATaHHS BEPCTB TIPCHKUX TOPI;

OUHAMIYHA 2e0/l02isi — MPOLECH, SIKI 3MIHIOIOTh 3€MHY KOpPY 1 BUIJISA 3eMIll B
LLJIOMY;

14



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

naneoHmosio2is — Hayka Mmpo JaBHI BUKOITHI OpraHi3MH, iX OyJIOBY, PO3BHUTOK,
reorpadiuyHe MOIIMPEHHS B PI3HI Mepioau icTopii 3eMil; BOHA TICHO MOB’s3aHa 3
300i0Ti€r0 1 OoTaHiKOO, 00 3 i JOMOMOrol0 BHBYAIOTH ICTOPIIO PO3BUTKY
POCJIIMHHOTO 1 TBAPUHHOTO CBITY;

icmopuyna 2eonoeis — TEOoJIoT14Ha 1cTopis 3emull BiJ HaWIaBHIIIHUX 4YaciB J0
Cy4acHOi €MOXH, BCTAHOBIIOE TMOCHIAOBHICTh 3MiH, SIKI BIAOyBadHCs MPOTATOM
ICHyBaHHS TIJIAHETH;

naneoceoepagis — ¢i3uko-reorpadiuHi yMOBH, SIKI ICHYBaJIM Ha TMOBEPXHI
3emili y MUHYJII T€OJIOT14HI €MIOXH, 1ICTOPisl pO3BUTKY reorpadiqHoi 000710HKH;

eeomopgponociss — (GopMu penbedy 3eMHOI TMOBEPXHI, iX MOXOKEHHS 1
PO3BUTOK;

BYEHHs NPO KOPUCHI KONAMUHU — JOCHIPKEHHS TeHEe3d, 3aKOHOMIpHOCTEU
MOIIMPEHHS 1 (POpM 3asTaHHs KOPUCHUX KOIAJIUH;

2idpo2eoio2is — yMOBH 3aJIsiTaHHS BOAM Y 3€MHIN KOpl, ii CKJIaJl, TOXO/HKEHHS 1
BJIACTHBOCTI;

[HoiCeHepHa 2eoJlocisi — BHUBYAE 3€MHY KOpY SIK CEpEelIOBHUINE JKHUTTA Ta
PI3HOMAHITHOI JISJIBHOCTI JIFOJJMHU, TPOOJIEMH BIUIMBY JIOAWHU Ha JiTOoCc(epy Ta
JTOBKLILJIS.

VYci reonoriyHl HayKM TICHO TOB’si3aHI MK COOOIO 1 JIal0Th 3arajbHy KapTUHY
OyJlI0BH 1 pO3BUTKY 3€MHOI KOpH 1 3€MJIi B IIJIOMY.

BuBYEHHSI pEYOBHUHHOTO CKJIay 36MHOi KOPH 1 T'€OJIOTIYHUX MPOILECIB, SKI B
HI{ BiI0OYBaIOTHCS, MPOBOJUTHCS 3a JIOMOMOTOI0 pi3HUX MeToAiB. Ilepmr 3a Bce 1e
METOJI CHOCTEPEKEHHsI — Oe3nocepe/lHe BUBYEHHS TIPCHKUX MOPIA Yy NPUPOTHUX
BIJICIOHEHHSIX Ha Oeperax piuyoK, O3ep, MOpIB, y IIaxTax Ta IHIIUX TIPHUYUX
BUpoOKkax. HalOubll MOBHI Ta BCEOIUHI CIOCTEPEHKEHHS MPOBOASATHCS Y MpOolLec
re0JIOrTYHOTO 3HIMaHHs. OCTaHHE HA3UBAIOTh TAKOXK I'€OJIOTIYHUM KapTyBaHHSM, 00
BOHO 3aBX/I1 a00 CYIIPOBOJIKYETHCS CKIIAJaHHSIM I'€OJIOTTYHOT KapTH 200 CIIUPAETHCS
Ha TEOJIOTIYHY KapTy 1 BHOCUTh B HEi TI UM 1HIN JIOMOBHEHHS 1 YTOYHEHHS.
BigoMocTi mpo riauOoKi TOPU30HTH 3€MHOI KOPU 1 BEPXHBOI MaHTIi OTPUMYIOTh B
Mpolieci BHBYECHHS BWJIMTOI Ha MOBEPXHIO MarMu. OKpiM MHpSMUX METOMIB, Y
BUBYEHHI PEUOBMHU 3€MHOT KOPU BUKOPHUCTOBYIOTH ONTHUYHI Ta €K1 1HIII (PI3UYHI i
XIMIYHI METOJU JAOCHIIKEHHS (PEHTTeHOCTPYKTYPHI, cHeKTporpadidHi TOII0) 3
ITUPOKHUM 3aCTOCYBaHHSM MaTEeMaTHYHUX METOMIB sl 0OpoOku maHuX. B ocranHi
JECATUPIUYS y TE€O0JIOri BUKOPUCTOBYIOTHCA €KCIIEPUMEHTANIbHI METO/IU, SIKI JTal0Th
3MOTY MOJICITIOBATH TEOJIOTIYHI TMPOIECH, OJEPKyBaTH B JaOOpaTOpPHUX yMOBax
MTY4YHl MIHEpaNH, TIpCchbKi mopoau Tommo. [lim dYac perioHambHUX TOCHIIKEHb
BUKOPHUCTOBYIOTh JAMCTAHIINHI METOJIU, KOJHU CIIOCTEPEKEHHS 3IIHCHIOIOTHCA 3
BEPTOJIbOTIB, JITAKIB 1 KOCMIYHUX KopaOmiB. [l BUBUEHHS TIMOWHHOI OyHOBH
3eMHOi KOpHM 1 3eMJil B LIJIOMY TaKOX BUKOPHCTOBYIOTH OMOCEPEIKOBaHI METOJU
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Mi3HAaHHA, 30KpeMa reo(i3uyHi, 3aCHOBAaHI HAa BHUBYEHHI (PI3MYHUX BIIACTUBOCTEN
TpChKUX MOPI.

['eomnoris TicHO TOB’si3aHa 3 Teorpadiero, XiMiero, O0TaHIKOIO, 300JI0TI€I0 Ta
IHIIMMU HayKaMy MPUPOJHUYOro LUKITY. BoHa € OCHOBOIO /I BUBYEHHS
CrieliayibHUX  reorpadiyHux  aucHuIUIiH:  (i3uyHoi  reorpadii, 3arajbHOro
3eMJIe3HaBCTBa, reomMopdororii Tomo. ['eonoris Mae Benwke 3HAYCHHS y IMi3HAHHI
eBotollii reorpadiyHoi 0O0OJOHKH. BUBYEHHS POJOBHIN PI3HUX BUIIB KOPHUCHHUX
KOIAJIUH € HEOOXIJHUM €JIEMEHTOM IS TJIMOOKOTO PO3YMIHHS KypCY €KOHOMIYHOI
reorpadii.

3B'S30K 3 XIMI€IO MPOSBIISIETBCS B TOMY, 110 I'€0JIOTIs BUBYAE XIMIUYHUN CKIIaa
36eMHO1 KOPH, TOXOKE€HHS, BIACTHBOCTI, BUKOPUCTAHHS MPUPOJHUX XIMIYHHX
CHONyK-MiHepaniB. BUBUeHHsS MiHEpasiB pO3KpUBAE CYTh XIMIYHUX MPOIECIB, Kl
B1JI0YBAIOTHCS Y MPUPO/II 1 MOKYTh OYTH BIATBOPEHI B 1aboparopHux ymoBax. Kpim
OT0, HAJApPOBI OaraTcTBa € OCHOBHUM JDKEPEJIOM CHPOBUHHM JJIi XIMIYHOI
MIPOMHMCIIOBOCTI.

3B'A30K 3 010JIOT1€0 MPOSBISAETHCA B TOMY, 11O T€0JIOTIA, 30KpeMa ii OKpeMui
PO3U1 — MAJIEOHTOJIOT 1S, JJA€ HEOLIHEHHUI MaTepial y BUIIISAL CKaM SHUIOCTEN ISt
BUBYCHHS 1CTOP1i BUHUKHEHHS 1 PO3BUTKY OPTaHIYHOTO CBITY.

3 1HOIOro OOKY BUBYEHHSI YMOB JKHUTTSI Cy4YaCHUX POCIMHHMX 1 TBapUHHHUX
OpraHi3MmiB JOIOMAarae reojoram OUIbII YIIEBHEHO BIATBOPIOBATH MajeoreorpadiyHi
YMOBHU MUHYJIUX NEPIOJIIB 1CTOPIT 3eMIIl.

['eonoris TicHO TOB’Si3aHa 3 MPAKTUYHOIO JISUIBHICTIO JIOJWHU. BoHa
JoloMarae  BUSIBISITM  POJAOBUILNA PI3HOMAHITHUX KOPUCHUX  KOMAJIWH, IO
BUKOPUCTOBYIOTBCA y TPOMHCIOBOCTI, CUTbCBKOMY TrocmoaapcTBi. TimbKy micis
1HKEHEPHO-TEOJOTITYHOTO OOTPYHTYBAHHS MPOEKTIB PO3MNOYMHAIOTH OYIIBHHUIITBO
BEJIMKHUX JKUTJIOBUX OYJAMHKIB 1 TPOMHCIOBUX OO’ €KTIB, 3aJI3HUYHHUX 1 MIOCEHHUX
[UISIX1B CTIOJYYEHHS, T1IAPOETIEKTPOCTaHIIIi, TyHEIIB, KaHATiB, HAdTO- 1 Ta30MPOBO/IIB
tomio. ['ipcbki mopoau 1 penbed € BOXIMBUMU YMHHUKAMHU TPYHTOYTBOPEHHS, SIKi
MOTPIOHO 3aBXK/IM BPaXOBYBATH B CIIIbCHKOTOCIIOAAPCHKIM AiSTTbHOCTI.

Pazom 3 TuM, ciig maMm’sTaTd. 110 HAATO IHTEHCHMBHE, HE palllOHaJbHE
BUKOPDUCTaHHA HAJIpPOBUX 0araTcTB MOKE 3aBJaTH HEMONPaBHOI INKOIU SIK
MiIHEpaJIbHUM pecypcaM (MPU3BECTU JO iX BHUCHAXEHHS), TaK 1 HaBKOJIMIIHBOMY
IPUPOHOMY CEpEIOBHINY 3arajioM. ToMy OXOpOHa 1 palioHajdbHE BUKOPHCTAHHS
HaJip 3emuti Ha0yBalOTh Jie1alll OLIBIIOT AKTYadIbHOCTI.
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BuyTpimns Oynosa ii ¢piznuni Baacrusocti 3emi

CydacHi ysiBIEHHS PO BHYTPIIIHIO OyJI0BY 3emMill OTpUMaHi 3 JOIOMOTOIO
reoi3UYHUX METO/IB, TOJIOBHUM YHMHOM, ceWcMiuHOTrO. OCTaHHIA IPYHTYEThCS Ha
BMBUYCHHI IIBUIKOCTEH TMOIIMPEHHS B HaJapax 3emMJii MPYKHUX KOJUBaHb, SKI
BUHHMKAIOTH IIi]] Yac 3eMJICTPYCIB 1 IITY4YHUX BUOYXiB. XBWIII, SIK1 MOIIHUPIOIOTHCS Bij
TIMOIEHTPIB MPUPOJHUX a00 IITYYHHX 3€MIJIETPYCIB, PO3IUISAIOTH Ha IMO3J0BXHI 1
noniepeyni. [10310BXkHI XBUJII TTOMIHUPIOIOTECS B TBEPAOMY 1 PIAKOMY CEepeIOBHUIIAX,
MOTIEPEYH1 — JIUIIE B TBEPAOMY.

KOHTUHEHT [Ixean [IBuaKiCTH MOIIUPEHHS MPYKHUX
, Wiiracgepa ez 74| KOJHMBaHb 3aJ€KHUTh Bl HIIJIBHOCTI HOpPiJ, B

AKUX BOHHU IOUIMPIOIOTHCS, BOHA 3pOCTAaE 13
30UTBIIIEHHSM TITFHOCTI.

CeiicMIYHUM METOJOM BCepeAuHi 3emil
BUJIVICHO JEKUIbKAa KOHIEHTPUYHUX OOOJIOHOK
abo T e 0 ¢ ¢ € p , AKUM NPHUCBOEHI OYKBU
JaTUHChKOro andasity (puc. 1).

3emHa kopa (map A) — BepXHs TBepla
oOononka 3emii. Mae pi3Hy MOTYXHICTh 1
OyZIOBy Il KOHTUHEHTAaMH Ta OKeaHaMH, Yy
3B'SI3KYy 3 YUM pO3pI3HAIOTH JBa TUIU KOPH:
KOHTHHEHTAJIbHUHN Ta OKCaHIYHHM.

Kopa kowmunenmis XapaKTepuU3yeTbCs
CepelHIMH  TOTyXHOCcTsMU B  35..40 kwm,
TUMIOBUMH I PIBHUHHUX TEPUTOPId —
maTpopmM, MaKCHMaJlbHI 3HAYECHHS
MOTYXXHOCTE (PIKCYIOTbCSI Yy BHCOKOTIPHUX
paiionax (nmonaxa 70 km mig ['imanasmn).

B OynoBi kopu BUAUISIOTH TpU IIapu
(3Bepxy BHHU3): 0CaJI0BUH, TPaHITHO-

Puc. 1. Cxema BHYTpPIIIHKOT MetaMopdiuHuii 1 6a3anbTOBHI (pHC. 2).
OynoBu 3emini

O cangoB U il WIAp CKIANEHUI MNOpOAAMHU, IO YTBOPWIMCH HUISIXOM
OCaJDKEHHS 3 BOJ MODPIB, 03ep, piuoK. HailOuIbll TUMOBUMHU 3 HHMX € MICKOBUKH,
BAaITHSIKHU, TJIMHUA, Mepredi Toio. [loTyxHICTh mapy, sk nmpaBuio, He nepesuirye 10...
15 kM, a MBUAKICTH MONTUPEHHS MO3I0BXKHIX XBWIb — 1,5...5 km/c. Humxue 3ansrae
rpaHiTHO-MeTaMOoOp 14 HUU map, CKIAJACHUN TOPOJIaMH 3 BUCOKUM
BMICTOM KpeMHe3eMmy (TpaHiTH), YTBOPEHHMMH UUISIXOM KpHUCTami3alli 3 Marmu 1
MopoJiIaMH, sIKi C(OpPMYBAIKCS 3 OCAJOBHX Ta MAarMaTUYHUX TMOPIJ MiJ BIIMBOM
BUCOKHMX TEMIEpaTyp 1 TUCKIB (THEHCH, KpHUCTaJIYHI CilaHili Ta iH.). [loTyxHIicTh
mapy 10...20 kM, MBUIAKICTh MO3/I0BXKHIX XBWIb Y HbOMY — 5,5...6,2 kM/c. [ligomBy
mapy Ha3uBaKOTh nogepxuero Koupaoa, 3a TIpi3BUILEM aBCTPIMCHLKOTO reosiora, KU
BCTaHOBUB 11 y 1925 porii.
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. Puc. 2. BynoBa 3eMHO1 KOpH

£ , g 1 — ocanoBwii map;

S| ey {33k ¥ __ By ey 2 — Tpa”iTHO-MeTaMOPhIUHUIMA
e A e S mrap; 3 — 6a3aabTOBHIA MIap;
4 — MaHTIs

[Toepxus Konpana Bigainse rpaniTHO — MeTaMop(diuHuil map Big6a3anb T
0 B O T 0, 110 3aysirae Hk4ve. Crij BIAMITUTH, OJHAK, 110 noBepxHa Konpana, sika
GbiKcyeThCcsl ceiicMOJIOTaMH 32 CTPUOKOM B IIBHIKOCTSX TMOIIMPEHHS MPYNKHUX
KOJIMBaHb, IHKOJIM HE B1I0MBAa€ PEYOBUHHUX HEOAHOPITHOCTEN B pO3pi31 3eMHOI KOpHU
1 MOxe OyTH 1HTEpIpeToBaHa 3 1HIMMX No3ulid. Lle miaTBepaAnIoch, 30KkpeMa, Ipu
OypinHi Kosbcbkoi HaArImMOOKOI CBEPJIOBUHU. 3a MPOTHO3aMH Te€O(Di3UKIB, IIs
CBEp/JIOBMHA BXX€ HAa TIMOMHI 7 KM MOBHHHA Oylia BBIUTH y 0a3aiabTOBUM IIap.
bazanbTiB, o/HaK, HE BUSBJICHO 1 J0 MOMHM 12 KM, a 3adikcoBaHUN Ha TIMOHWHI
/KM CTpUOKOMOMIOHMI PICT MIBUAKOCTI TMOIIMPEHHS CEUCMIYHUX  XBHIIb,
MOSICHIOETBCST  VIIUIBHEHHSIM TOp1J, Ha 3HAYHUX TIMOWHaX. baszanbroBuii mmiap
CKJIQJICHUN B OCHOBHOMY NPOJYKTaMHU BYJIKaHIYHUX BUBEpkKEHb (Oazanbramu) Ta
MetamopdiuyaumMu nopogamu (ampidomitamu). IloTyxkHICTh HOTO MOXKE IOCSTaTH
40 kM, a MBUAKICTH HO3I0BXKHIX XBHIb — 6,5...7,4 kxMm/c.

Jlnst OynoBU oKeaHiyHOi Kopu XapaKTepHI MEHIIl MOTYXHOCTI (B cepeaHbOMY
5—-10 kM) 1 TakoX TpbOXIIApOBa CTPYKTypa. BepxHili ocamoBuil map CKIaJeHUN
MyXKUMU TJIMOOKOBOJHUMHU OCaJKAMH MOTYXHICTIO Hal4acTIlIe B JAEKIJIbKA COTEHb
METpIB; MIBUJKICTh MOIIMPEHHS CEUCMIYHUX XBWJIb y HbOMY 1,5..2.5 km/c. Hpyruii
map — 0a3a’bTOBUM, MOTYXKHICTIO 10 3 KM 13 IIBUJKICTIO MO3J0BXHIX XBWIb 2,2...
5,5 km/c. Tperiit map, CKkIaeHUt OCHOBHUMH 1 YJITPAOCHOBHUMH MOpoaMu (Tadpo,
MEePUJI0TUTAMHU, CEPIIEHTUHITAMH), MA€ CEPEIHI0 MOTYXHICTh 5 — 6 KM, IIBUIKICTD
MOIIMPEHHS CeUCMIYHUX XBWIb Y HhOMY — 6,4...7,2 KM/C.

Kopa nepexionozo tumy, sika BoOJNOJl€ O3HaKaMM SK KOHTHMHEHTAJbHOI, TaK 1
OKEaHIYHOI, CIIOCTEpIraeThca y  padoHax  34UjJieHyBaHHS  OKEaHIYHOI  Ta
KOHTHHEHTAJILHOT KOpH (HANPUKJIIA, Ha 3aX1THOMY y30epexxki Tuxoro okeany).

HuxHBOI0 MEXKer 3eMHOT KOPH TMiJ KOHTHHEHTaMH 1 OK€aHAaMU BBAXKAETHCS
nmoBepxHI M o X 0 p 0 BU 4 M 4 a (CKopoueHo, Moxo, abo M), Ha3zBaHa 3a MPi3BUILEM
XOpBaTchbkoro reogizuka, skuil y 1909 p. BcTaHOBUB Ha Hi 3MIHY IIBHAKOCTI
MOIIUPEHHS CEUCMIYHUX XBUJIb. Huokue 3ayisirae M a H T 1 51, po3/iJieHa Ha BEPXHIO,
CEpEeHIO Ta HIDKHIO.

Bepxusa manmia (map B) npoctsaraerbes 10 raubunu 611 410 kM (3a 1HIIUMU
gaHuMu 10 650 kM) 1 XapaKTepu3yeTbCs B ILUIOMY 3pOCTaHHSM IIBUAKOCTI
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MOIIMPEHHS MMO3/I0BXKHIX CEHCMIYHUX XBHJIb 3 TIMOMHOIO Bix 7,9 10 9 km/c. OqHak, y
MEXXax BEpPXHbOI MaHTIi BHSABJIEHUM IIAp HEMOCTIHHOI MOTYXKHOCTI, B SKOMY
3HI)KYETHCS IIBUAKICTh MOLIMPEHHS MONEPEYHUX XBWIb. BBaxkaeTbcs, 110 peuOBUHA
B LIbOMY IIIapi 3HAXOJIUTHCS Y CTaHl YACTKOBOTO PO3IUIABJICHHS, BOJIOIE TOHUKEHOIO
B’s3KiCTIO, IiacTuuHicTio. [llap HazuBaeThes acTe HO Cc ¢ € p 0 10 (abo mapom
I'yrenbepra, 3a mNpi3BUIEM aMEPHKaHChKOTo reodizuka). ActeHocdepa BiJirpae
BUpPIIIANIBHY pPOJb B TEKTOHIYHHUX MpOIEcCax TOBII, IO 3aJAraloTh BHIIE, TYT
GbIKCYyIOThCS OcCepelkr TIUOOKO(OKYCHHX 3€MIIETPYCIB, MPOXOAUTH 3apOKEHHS
MarMaTHYHUX PO3ILJIABIB, SIK1 3 MOSBOIO CHPHUSATIMBUX YMOB, BTOPTAIOTHCS B TOBIILY
36MHOI KOpH.

3emMHa Kopa pa3oM 3 HajacTeHOCHEPHUM IIIapOM BEPXHHOI MAHTIi CKIIaIal0Th
nitoc depy («kam’ssHy 000JOHKY») 3eMiTi, €AUHUHN YKOPCTKUN Iap, SKUH HIOH
«mJaBa€e» B IUIACTUYHIN acTeHocdepi. BBakaeTbes, 1m0 BepXHS MaHTIS CKJaJeHa
TEMHUMH IIIITEHUMHU TOPOJAMHU, MOKIIUBO TIEPUIOTUTAMH, TYHITAMU, EKJIOTITAMH.

Cepeonsn manmis (a6o map C, map [oninuHa, 3a MPI3BUIIEM POCIHCHKOTO
reodizuka) mpoctaraetbes 10 rubunn 1000 kM. [IBUAKICTh TO3OBKHIX XBUIb TYT
9...11,4 xM/c, 3a ckJ1aJIoM BOHA MPUHIIMIIOBO HE BIJIPI3HSIETHCS BiJ] BEPXHBOI.

Huowcnsas mammia (mapu JI' 1 ") Mae mnoTyxHICTh Maixke 2 THC.KM 1
npoctsraetees 10 2900 km. TyT cnoctepiraeTbCsi MOCTYNOBE 3POCTAaHHS 3HAYEHD
ceficMiuHMX XBUJb B mmapi ' (mo 13,6 km/c i1 MO30BXKHIX KOJIMBaHB) 1 JCSKE
3HIDKEHHS mBHAKocTed B mapi /J['. Mexka MIK MaHTIEIO 1 SpOM HOCUTH Ha3BY
noBepxH1 Bixepma-1'ymenbepea.

Huxue posmimyeTrscss 1 1 p o 3emui, po3auieHe Ha 30BHimHE (map E) 1
BHyTpilHE (map ). Y 30BHILIHE SAPO HE MPOXOAATH MOMEPEUH] XBUIIL, Y 3B SI3KY 3
YUM TPUITYCKAIOTh, 1[0 PEYOBHHA Y HHOMY 3HAXOIUTHCS B PO3IJIABICHO-PIIKOMY
ctani. Hwkna mexa ioro — 4980 kM. BHyTpimmHe siapo 3aiiMae ceplieBUHY 3emii 1
Mae paxaiyc 1250 km. Bono mpomyckae mo3gosxkHi (11,4 km/c) 1 momepeyHi XBUI,
TOMY BBa)KalOTh, II0 PEUYOBHMHA 3HAXOJUTHCA TYT B TBEPAOMY CTaHi, OYEBUJHO,
OJIM3BKOMY JTO PO3IUIaBy. SAIpO BOJIOI€ €NEKTPONPOBIIHICTIO, IO HA JYMKY JCSKHUX
JOCIITHUKIB MOJK€ BKa3yBaTH Ha MeTali30BaHUN a00 TMJIa3MOBUN CTaH #Oro
pedyoBuHH. [llogo MiHepasbHOTO CKIaAy sApa ICHYIOTh JABI Bepcii: 3TiIHO 3
MIEPIIOI0 — SITPO 3aJ130-HIKEJIEBE, 3a IPYrol0 — BOHO CUJIIKATHE, K 1 MaHTIS.

Cepennst m1 1 1 b H1 ¢ T b 3emii 3a reopi3MYHUMH JTaHUMH CTaHOBUTh
5,52 r/cM. LlinbHiCTH MOPiJ 36MHOI KOpH KOJIMBAEeThes B Mexkax 2.4..3,0 r/em® (B
cepersomy Oing 2,8 r/cm® ). TakuMm uyMHOM, B MaHTii 1 sapi 3emii HOBHHHO
CIIOCTEpITaTUCSl 3HAYHE 3POCTAHHS LBOTO MOKa3HUKA. J[iliCHO, y BepXHiil MaHTIi
IIBHICTL CTAHOBMTH 3,3...3,4 r/cM°, B HUkHilN — 5,6...5,7 r/cm®; y 30BHIIHEBOMY A1pi
3HAueHHs MIUIBHOCTI mocsraroTh 11..11,5, y BHyTpimmbeomy — mpo 12,5 r/ems.
Po3paxyHku T U ¢ K y , IpOBEJEHI 3TiAHO 13 BKa3aHUMH 3HAYEHHSMH IIUIHBHOCTI,
MOKa3yl0Th, 110 B MIJOMIBI 36MHOi KOpU BiH cTaHOBUTH Onu3bko 1 I'Tla, Ha mexi
MmaHTii 1 sigpa — 137 I'Tla i B entpi 3emuni — 361 I'Tla, mo BiamoBizae TUCKY MOOIH3Y
GbpoHTY yaapHOi XBUII, IKa BUHUKAE MPH SIAEPHOMY BUOYXY.

HaBkono 3emii icHye mose TSOKIHHS, 3yMoBieHe 11 Mmacoro. lle mose
Ha3MBA€ThCA I' p a B 1 T a 11 1 ¥ H U M. JlOCHI/DKEHHSIMU BCTaHOBJICHO HOTO
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HEOJIHOPITHICTh HA MOBEPXHI TUIAHETH. 3aMipsiHi 3 TONOMOTOIO TpaBiMEe TP 1 B
3HAYEHHS MPUCKOPEHHS BUIBHOIO MAaJlIHHS MOCTYHNOBO MIHSIFOTBCS BiJ TOJIIOCIB 0
exBaTopa Big 983 10 978 cm/c?, To6TO BimpizHAIOTEC Ha 0,5%. OnHak, Ha (OHI i€l
3arajibHOi 3aKOHOMIPHOCTI CIOCTEPITarOThCsl YUCICHH1 BIIXWUJICHHS — 2pasimayiini
axomanii, aK1 OyBalOTh JOJATHUMH Ta BiJl’eMHHUMH. JlomaTHi aHOMasili (DIKCYIOThCS
HaJ JUISHKAMU, J¢ Ha TIMOMHI 3aJITaloTh MOPOAM 31 IIUIBHICTIO OUIBIIOI HIX B
OTOYYIOUMX TOPIJ, BiI’€MHI — HAJl AUISHKaMU, CKJIaJICHUMH JIETKUMHU Topoaamu. Ha
3emuti BenWKi JOAATHI aHOMAaii BIAMIYAIOTHCS, HANPHUKIAA, HaJ TIUOOKOBOIHUMH
XKoJo0aMU B OKEaHax, Bi’€MHI — Yy BHUCOKOTIPHMX OO0JIACTSX KOHTHUHEHTIB, IO
JI03BOJISIE€ TOMYCKATH, 10 B OCHOBI Tip 3aJsraloTh JIETKl MOPOJH, TUITYy TPaHITIB, a B
OKeaHaxX Ha He3HAYHUX ITMOWHAX — BaXKK1 TTOPOJM THITY 0a3ajIbTiB.

3a B. Marauubkum, NpUCKOPEHHS BUIBHOTO MAAIHHS MIHSETHCS 1 3 TIMOUHOIO.
[Ipy npomMy A0 MeXi MaHTIi 1 SiApa CHOCTEPIraeThCsi MOro MOCTYMOBHMHA PICT 1
MakcMMajbHi 3HadeHHs Ha rmouHi 2900 kM pocsraoth 1068 cm/c?. B ampi
IPUCKOPEHHS BIIBHOIO MajiHHA MOCTYNOBO Majae, JA0CAralodd 63 cm/c? Ha raMOuHi
6200 kM 1 0 B tieHTpi 3eml.

3emuist BOJIO/IIE€ JTUTIOJIBHUM M aTH1TH U M 11 O JI € M, Ha 1110 BKa3aB IIe Yy
1600 poui anrmiens Y. ['ineOepT. MarHiTHe moJie MPOCTATAETHCS Ha BB 0
93 Tuc. kM BiJg mOBepxHI 3emMii. MarHiTHI TOJIOCH PO3MIIIYIOTECA MOOIU3Y
reorpadiyHUX, aje HEe CHIBNaAaloTh 3 HUMHU. [lIBHIYHMI MAarHiTHUM TOJIOC
po3MileHui B AHTapktuii, noomusy IliBnennoro I'eorpadiunoro, a IliBnennuii —
no6su3y IliBHiuHOI ['pennanaii 6ing IliBHIyHOrO ['eorpadiuHoro, Tomy MiBHIYHHIMA
KiHEI[b MarHiTHOI CTPUIKU NPUOIM3HO BKa3ye Ha MIiBHIY, a MIBJACHHUA — Ha MiBJCHb.
Kyr mix Biccio mumons i Biccro oOepTaHHs 3emui CTaHOBUTH mpubmusno 11°,
BBakaeThcs, MO0 BWHUKHEHHS MATHITHOTO TIIOJS 3YMOBJICHE €0 EIECKTPUIHUX
CTPYMIB, 1110 BUHUKAIOTh MPU 00EpTaHHI 3eMJIl 1 MOB'SA3aH1 3 KOHBEKTUBHUMHU PyXaMu
PEYOBHUHHM Y PIAKOMY 30BHIIIHBOMY si/Ipi (InHamoTeopiss Openkens-Enp3acepa).

XapakTepHOI0 0COOIMBICTIO MAarHITHOTO MOJIst 3eMJTi € HOTO MIHJIMBICTH Yy Yacl.
BcranoBneno, mo 3ami30BMiCHI MiHepanu ((pepoMarHeTHKH) MarOTh BIACTUBICTH
(GiKCyBaTH OpIEHTAIII0 MAarHiTHOTO TOJIA HAa 4Yac IXHHOTO YTBOPEHHS. 3 TaKHUX
MO3MIIIA OyJI0 JOBEACHO, 110 MATHITHE TOJIe Ha MPOTS31 T€0JOTIYHOI 1CTOPIi YacTo
MEepeXHBaIoO 1 H B € p ¢ 1 1, TOOTO 3MiHY Mar”HiTHUX MOJOCIB. TakuMm 4MHOM, JlaHi
BUBYCHHS JIaBHHOTO MAarHeTM3My a0 Ma i e o M aT HE€ T U 3 M Yy MOXYTh
BUKOPUCTOBYBATHUCH JIJIsl BUPIIICHHS] KOHKPETHUX 3aBJaHb I€0JIOTIYHOI ICTOpIi 3emil
(po3usnieHyBaHHS 1 CHIBCTABJICHHS TOBII TIPCHKUX MOPiJ, BCTAHOBJICHHS BIKY JIOXa
OKE€aHiB TOIIIO).

TennoBe moae 3emii BU3BHAYAETHCS B OCHOBHOMY JIBOMA JKEpEIIaMu:
COHSIYHHMM TEIJIOM 1 TEIIOM, SIK€ TeHEPYEThCS B HaApax IJIAHETH 1 BHHOCUTHCS 0 1l
noBepxHi mennogum nomoxom. COHSYHE TEIJIO BH3HAYAE TEeMIEpaTypy JIHIIe
BEPXHIX YaCTHH 3€MHOI KOpH, Ha TIMOWHY, 1[0 HE TMEPEBUIIYE TMEPIIUX ECATKIB
METpPIB /10 TaK 3BAHOTO HeUMpaibHO20 wiapy, ado TOSCYy MOCTIMHUX TeMmmeparyp.
Temneparypa 1bOTO TOSICY BIAMOBITAE CEPENHBOPIUHIN IS aHOT MICIIEBOCTI, a
rIMOWHA 3aJIKUTh BiJl T€OrpadiqHOro MOJIOKEHHS TepuTopii. Huxkde HeHTpasbHOTO
apy CHOCTEPITaEThCsl TMOCTYMOBUN PICT TEeMMEparypu 3 TIHOWHOK, SKH
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XapaKTepPU3y€eThCs TAKMMH BEJIMYMHAMHU SIK T€OTEPMIUHUN TPATIEHT 1 T€OTEPMIYHUN
CTyHiHb. [eomepmiunuii 2padichm TIOKa3y€e 3MIHY TeMIIEpaTypyd Ha OIUHUIIO
rOuHu, B cepenHboMy it 3emui BiH piBHuMA 3°C nHa 100 M. ['eomepmiunutl
cmyniHb — 11e IHTepBaJ IMUOUHY, B IKOMY TeMIlepaTypa 3MiHIoeTbes Ha 1°C, cepenns
floro BenuuyuMHa CcTaHOBUTH 33 M. Bkazani BenWYMHM TpajiieHTa Ta CTYIEHA
XapaKTEpHl JIMIIE [UIsi BEPXHIX YaCTUH 3€MHOI KOpH, 3 TJIMOMHOIO TPAIIEHT,
OUEBMJIHO, Tajae, a CTymiHb 3poctae. Temmeparypa, 3amipsHa B Konbcbkiid
HaarmMOOKiA cBepmimoBuHI Ha TmOuHI 11 km Oyma Oimsa 200°C, mo BiamoBimae
reotepmiuHoMy cTymneHio 19...20 M. Po3paxyHku reodi3ukiB MOKa3yloTh, IO Ha
rimbuHi 611t 400 kM TEMIIEPATYPa MOXKE CTAHOBHTH om3eko 1600°C, Ha rubuHi
2900 kM, ToOTO Ha Mexi MaHTii 1 gapa, Ot 2500°C, a B meHTpi 3emii jgocsrae
5000°C. OcHoBHMUMH pKepelaMd TJIMOWHHOTO Temia 3eMJll  BBaKAIOTHCS:
1) pagioreHHe Tero, TOOTO TEIJIO, IO YTBOPIOETHCA MPU PO3MAIl pagiOaKTUBHHUX
130TOIIB; 2) TEIIo, IO BHAUISETHCS BHACIIIOK TpaBiTaliiHOI audepeHiiamii
PEYOBHHM MaHTIi (MEepepo3Moals 3a MIUIBHICTIO); 3) TEIUIO, K€ BUBLIBHIOETHCS B
HaJpax Mpu nepediry AesKuX XIMIYHUX peaKIliil.

Konmponwni 3anumanns i 3a60anH:A

[I{o Take 3emMHa Kopa?

Oxapakrepusyiite Oy10BYy MaHTIi 1 gapa 3eMil.

Ha3Bith cepeani MIbHOCTI AJ1s1 pi3HUX Teocdep 3emili.

SIK 3MIHIOETBCSA NMPUCKOPEHHS BUIBHOTO MAJIHHS MO MOBEPXHI MJIAHETH 1 3
TIIMOUHOI0?

JlaiiTe XapakTepuCTUKY MarHiTHOrO MOJisi 3eMUIL.

SIKMMM YMHHUKaMU BU3HAYAETHCA TEIJIOBE MoJie 3emiti?

7. IIlo Take reoTepMiYHMI TPAMIEHT 1 TEOTEPMIYHUMN CTYIIHB?

Hwn e

o o

2.2. Tema 2. PEUOBMHHUWM CKJIAJI 3EMHOI KOPU. OCHOBHI
BIJIOMOCTI 3 MIHEPAJIOTII I KPUCTAJIOT PADII

XiMiuHMH CKJIAaJ 3€MHOI KOPpH

3eMHa KOpa CKJIaJieHa TIPpCbKUMHU MOpPOJaMH PI3HOTO MOXOJDKEHHS, L0 €
MPUPOJHUMHU MIHEPATLHUMHU arperatamu. MiHepaiu K, y CBOIO Yepry, CKIaJdaroThCs
3 XIMIYHUX eJeMeHTiB. ToMy, 1mo0 JicTaTH ySBIECHHS MPO XIMIYHHUI CKJIaJ 3€MHOI
KOpH, BUBYAIOTh XIMIYHHUN CKJIAJ] MOP1A 1 MiHEpaJIiB, BIIOpaHUX Ha MOBEPXHI 3eMiTi,
B TIpHUYMX BUPOOKax (I1axTax, pyJHUKaX, Kap’epax), B OypOBUX CBEPAJIOBMHAX, HA
THI MOpIB Ta okeaHiB. [Ipu 11boMy HaAMOUIBI JOCTOBIPHI BIJIOMOCTI JICTAIOTh JIUIIE
IUIsl BEpXHbOI yacTUHU KopHu (10 raumbunu 10...20 km). 1 cymkeHb npo XIMIYHHMA
CKJIaJ, TMMOWHHMUX Teochep BUKOPHUCTOBYIOTH JaHI aHAli31B METEOPHUTIB, 3pa3KiB
nopij, npuBe3eHUuX 3 Micsns paassHCbKUMH KOCMIYHUMHU cTaHIisiMu «JlyHa-16»,
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«JIyna-20», «Jlyna-24y», amepukaHCbKUMHU KOpaOisiMu «ArmosuioH-11», "Anomion-
12", pe3ynpTaTi XIMIYHUX aHANi31B MPOAYKTIB BYJIKaHIYHUX BUBEPIKEHbD.

VY3aranbHeHHs pe3yJbTaTiB CKPYMYJIbO3HUX JOCTIIKEHb ACKIIBKOX MOKOJIIHb
nochigHuKiB, y Tomy uucii I'. Bammurtona, B. Bepuancekoro, O. Bunorpamoga,
O. ®depcmana, [. dorra, ®. Knapka, P. Teitnopa Ta iH. 03BOJWIO BCTAaHOBUTHU
cepeHiil BMICT XIMIYHUX €JIEMEHTIB Y 3€MHIi KOpi, po3paxoBaHuil Ha BECh ii 00 €M 1
BUPKECHUM y BaroBux (MacoBHX) 4d 00 €MHMX BIJICOTKax, SIKMH, 3a MPOMO3HUIIIEI0
O. depcmana, MPUHWHATO HA3WBATH KIAPKOBUM BMICTOM UM TIPOCTO Kiapkom (Ha
4ecTh amepukaHcbkoro reoximika @. Kmapka). OcranHii 3aiiMaBCcsi BHUBUYCHHSM
XIMIYHOTO CKJaay TIpCbKUX Topig moHax 40 pokiB 1 Brepiie oOmyOJiKyBaB
pe3ynbTaTi CBOiX aHamiziB y 1889 pomi. Kmapk BUXOIWB 3 TpHITYIIIEHHS, 0 3eMHA
kopa a0 riaubunu 16...20 kM ckiageHa Ha 95% 3 mMarMaTuyHUX Ta MeTaMOPpIYHUX
nopifa i Ha 5% — 3 mopix ocagoBux. g miapaxyHKiB OyJI0 BUKOPHCTAHO BETUYE3HY
KUIBKICTh aHaJli31B TIPCHKUX TOPIJl 3 PI3HUX KyTOUKiB IaHeTu. [lpu npomy
BUSIBWJIOCh, IO OCAJIOBI MOPOAM CKJIaJ€HI TOJOBHUM 4YHMHOM chaHusMu (4%),
nickoBukamu (0,75%) ta Banusaxamu (0,25%). IligpaxoBano Oyyo Takox, mo 95%
IHTPY3UBHUX (TNIMOMHHUX) MarMaTUYHUX MOPIJl CKIAJAAI0Th TPAHITH 1 TPAHOIIOPUTH,
a 98% ycix BUBEpKEHHX MOpia — 0a3ayibTH 1 MIpOKCeHOB1 aHae3uTu. [li3Hime Oyso
BCTAHOBJICHO IIMPOKE MOMIUPEHHS 1 ACSIKUX THIIHNX ePy3UBHUX (BYJKAHIYHHX ) TTOPII:
PIOJITIB 1 TALMUTIB.

VY 1924 p. ®. Knapk Ha ocHOBI aHaii3iB 700 MarMaTU4HUX MOPIJT YCTAHOBUB iX
cepenHiii MiHepainbHul ckaaj (%): monboBi mmnatu — 59,5; nipokcenu 1 am@pi6oau —
16,8; xBapiy — 12,0; 6iotut — 3,8; cdeH, pyTui, uibMeHIT — 1,5; anmatut — 0,6; mipwur,
KaJIBLIUT, XJIOPUT Ta 1H. — 5,8. BpaxoBytoun BUCOKMN BMICT MarMaTuyHUX MOPiJa Y
3eMHIM KOpi, iX cepeHii CKJaJl, po3paxoBaHuii 3a nanumu noHan 5000 anamiziB i3
Buile 3a3HaueHux 700 3pas3kiB MOpia 3 KOJIEKIi aMepuKaHCHKOTO merporpada
I'. Bamunrrona, @. Knapk 1 I'. BalluHITOH NpUiHSIIN K «CEpeIHii XIMIYHUI CKI1aj
3eMHO1 Kopu» (Tadm. 1).

HopBespkuit reoximik B. [Nompammiar, BUXOAsiYM 3 OJM3BKOCTI CEPEIHBOTO
XIMIYHOTO CKJIaJly MarMaTHYHHX TIOpiJl 1 CJAHIIB, pO3paxyBaB XIMIYHHHN CKiIajl
3eMHOI KOpH 3a JaHUMH 77 aHaji3iB JIbOJOBUKOBUX IH 13 Hopgerii. OTpruMani naHi
BUSIBWINCH JOCUTh OJU3BKUMHU [0 pe3yJbTariB po3paxyHkiB @. Krnapka 1
I'. Bamunarrona (tabn. 1). OmHak, 1mi Ta 1HIN JaHi 3arajoMm BigoOpa)karoTh JUIIE
CKJIaJl KOHTUHEHTIB (KOHTUHEHTAJILHOI KOPH).

Awmepukanens I1. Tlongepsaapt (1955) omyOmikyBaB jgaHi XIMIYHUX aHali31B
nopig 3 TJIUOOKMX OKEaHIYHMX O00JjacTel, KOHTHHEHTAJIBHUX IIUTIB, MOJIOJIUX
CKJIa9acTuX 00JacTel 1 CXMIIIB KOHTHHEHTAIbHUX T1aTdopM. OTpuMaHi pe3yibTaTh
0e3CyMHIBHO TOBHIIIE BiI0OpaXKalOTh CEPEAHIN CKIa/l 36MHOI KOPH, y TOMY YHCIHI ii
OKEaHIYHOTO THIY.

VY 1976 p. pansuceki reoximiku O. PonoB 1 O. fpomeBchkuii po3paxyBaiu
CepelHii XIMIYHUHN CKJIaJ 3€MHOI KOpHW, BpaxyBaBIlU CIIBBIJHOLIECHHS PI3HUX THUIIIB
KOpU: KOHTHMHEHTAIbHOTO (64%), cyOkoHTHHEeHTambHOTO (15%) 1 OKeaHIYHOTO
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(21%), a Takox pe3yJbTaTU JOCIHIKEHb FPCHKUX MOPIJl, AOCTaBIeHUX 3 Micsis Ta 3
rOOKUX 30H OKeaHiB (Tabn. 1). Mokna moOayuTH, 1m0 AaHl OIMyOJiKOBaHI
®. Knapkom mie y 1924 p. 1 gaHi, oTpuMaHi1 3 BpaxyBaHHSIM HOBITHIX JOCJIIIXKCHb
pi3HATECS He3HAdHO (10 3%). Lle Moke cBiUMTH MPO Te, MO yCi BOHU OJIM3BKI 10
ICTUHHHMX 3HA4€Hb CEPETHHOI0 BMICTY OCHOBHHMX XIMIYHUX €JIEMEHTIB y 3€MHii KOPi.

Tabnuys 1
XiMiuHMH CKJIAJ] 36MHOI KOPpH

Bwmict xiMiuyHUX enemMeHTiB (Maca,%)
ElleMeHTH 3a ®@. Knapkow, 3a . 3a 3.a O. PonoBum
I'. BamuHrroHom, B. [N'onpammin- O. Bunorpapo- 1 O. SApores-
1924 ToM, 1954 BUM, 1962 CbKHUM, 1976
Kucenn 49 52 46,60 49,13 46,50
Cumimii 25,75 27,72 26,00 25,70
AJTFOMiHIT 7,51 8,13 7,45 7,65
3ami3o 4,70 5,00 4,20 6,24
Kanpmii 3,29 3,63 3,25 5,79
Harpiit 2,64 2,83 2,40 1,81
Maruii 1,94 2,09 2,35 3,23
Kamii 2,40 2,59 2,35 1,34
Bonens 0,88 - 1,00 0,16

Cepenniii ximiuHuii ckiaax 3emui

Brnepiie Mmatepianu npo cepenHiil XiMiYHUA CKIaa 3emiti Oyiiu omy0IliKoBaH1 y
1919 p. ykpaiacekum reoximikom I1. UupBincbkum. CydacHi yTOUHEHI PO3PaxyHKH
I'PYHTYIOTbCS Ha T€0(13UYHUX JaHUX MPO BHYTPIIIHIO OYyAOBY IIAHETH, BIJIOMOCTSIX
PO CEPEIHIO NIIIBHICTD IIAHETH, CKJIa] METEOPUTIB Ta iH.

Tak, 3rigno 3 B. Pama-MypTi Ta I'. Xommom (1970), cepenniit cknan 3emui
BianoBigae cymimi 40% wMatepiay TUIY @yeaucmux XoHOpumie (XOHAPUTH 3
BMICTOM OpPraHIYHUX CHOJYK a0lOr€HHOTO MOXOKEHHSI, TIAPAaTOBAHMX CHUJIIKATIB,
cynbdaTiB, OKCUIHOTO 1 3akucHOro 3amiza), 50% 3BuyaitHux XoHapuTiB 1 10%
3aTi3ucTUX XoHApHUTiB. OHAK, y TOPIBHSIHHI 3 XOHApUTamMHu, 3emis 30iqHeHa K 1 Rb
BimHOCHO U, Sr Ta iHmMX TyrorjaBKux eileMeHTiB. Jljis 3emii XapakTepHa IyKe
cunbHa audepenmiamis: K, Rb, Ba, U, Th 3ocepemkeni mMaiike MOBHICTIO y 3eMHil
KOp1; TYT BOHU KOHIEHTPYIOTHCS 3HAYHO €HEpriiHiIIe, HK JIy>KHI METalli Ta 1HII
JIeTKOIJIaBKiI Ta JeTki enemeHTH. Lleit ¢akt Bka3zye Ha ri00anbHY 3017HEHICTH
MJIAHETH JICTKUMH €JIEMEHTaMH, $Ki, OYeBUAHO, OyJM BTpadeHl IIe 0 MOYATKY
¢bopMyBaHHS IUIAaHETM YM HA PaHHIX CTaaisX ii po3BUTKY. HailOutelmn cyTTeBi
pe3yabTaTh 00paxyHKIB CEPEIHHOTO XIMIYHOTO CKIaay 3eMJi MmoJgaHo y Tadi. 2.

Haiibinpiie nmommpeHHst B 3eMJyii MatoTh 4 XIMi4HI €JIE€MEHTHU: 3aj1i30, KUCEHb,
CWJIIIIA Ta MarHii, 4yacTka SKMX 3a JaHUMH DPI3HUX aBTOPIB KOJIMBAETHCS IyKE
He3HayHo (90,48 — 92,0%). Jpyry 3a HOMIMPEHICTIO TPyNy XIMIYHUX E€JIEMEHTIB
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ckiamaote S, Ni, Ca, Al (6,5 — 7,7%). BmicT ycix iHIIHMX XIMIYHHX €JIEMEHTIB
nepioanyuHoi Tabnmii MeHeneeBa TAKUM YMHOM He TiepeBHInye 2%.

[TopiBHSHHS XIMIYHOTO CKJIQay 3€MHOI KOPHM, MaHTIii 1 sijpa IOKa3ye, 0 y
3eMHii kopi Oinwin Bucokuit Bmict O, Si, Al, K, Na, Ca it ausbkuii BmicT Fe i Mg, a
takok Ni, Cr, Co Ta iH. LI 0cOOIMBICTh PO3MOALIY XIMIYHHUX E€JIEMEHTIB MOXKE
3HAWTH TOSICHEHHs Y XIMIKO-IIUIbHICHIN (rpaBiTaliiiiHii) audepeHiiaii peuoBUHH,
sKa BigOyBanacs Ha MOYATKOBUX eTamax (OpMyBaHHS IIJIAHETH i BIACHE TIPU3BENA JI0
NoJIiTy ii Ha TBEP/1 KOHIICHTPUYHI 000JIOHKU — Treoc(epu.

Tabnuys 2
Cepenniii ximiunuii ckiaan 3emuri
MacoBuii BMICT eJIeMEHTIB, %
= N 00
= E o - 2 gl = & >
- N — o o) = N = —
Lo E > =an — % — = =}
XiMmivHI = = 5 = = s = = 2 g
eJIEMEHTH = ‘é 2 = 3 .g 5) S = = S
5) = o o S o > o) =
S &) = 5| %5 S
° | aX| 53| = | H<| 25| 2
°© | & I I R B I Bl B
o
Fe 37,04 29,30 35,87 31,70 32,07 41,67 34,60
O 28,56 30,75 28,50 31,30 30,12 27,27 29,50
Si 14,47 14,73 14,34 15,10 15,12 12,23 15,20
Mg 11,03 15,70 13,21 13,70 13,90 10,68 12,70
S 1,44 4,65 1,84 291 2,92 1,41 1,93
Ni 2,96 1,65 2,04 1,72 1,82 3,14 2,39
Ca 1,38 1,54 1,93 2,28 1,54 1,06 1,13
Al 1,22 1,29 1,77 1,83 1,41 1,02 1,09
Cr 0,26 — 0,478 0,416 0,41 — -
P 0,12 — 0,215 0,18 0,19 — -
Na 0,52 0,30 0,158 0,085 0,12 — -
Ti — — 0,10 0,093 0,08 — -
Mn 0,18 — 0,059 0,047 0,075 — -
K 0,15 — 0,017 0,013 0,023 0,74 -

OcHoBHI BigoMocTi 3 MiHepaJiorii i kpucragorpagii

MinepajiaMu Ha3WBAIOTHCS MPUPOJIHI XIMIYHI CIIOTYKH Ta CAaMOPOJIHI XIMIYHI
€JIEMEHTH, YTBOPEHI BHACHIJOK CKIAIHUX (I3UKO-XIMIYHHMX IMPOIIECIB B HaJpax
3eMHOi KOpH 4M Ha ii moBepxHi. Lle, B1acHe Kakyuu, T1 MEPBICHI «IIETJIMHKI» 3 SIKUX
noOynoBana 3emis. Hamiuyrors nmonag 2000, a 3 pizHoBugamu mnonazg 6000, xoua
HaWO1IbIIIe TOMUPEHHS MAIOTh JIMIIIE JIEKUIbKA COTEeHb TaK 3BAHUX «ITOPOJAOTBIPHHUX)
MiHepaiiB. B mpupoai mMiHepanu 3ycTpiyaroTbCs HalyacTille Yy TBEPAOMY BUIJISAL,
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Xo4ya BioMl ¥ piaki Ta razomoniOHi MiHepanu. [lepeBakHa OUTBIIICTH TBEPAUX
MiHEpaJliB — II€ KPHUCTaJi4HI YTBOPEHHS 1 HE3HAayHa KUIBKICTh iX — amop¢Hi. Y
3B’A3KYy 3 I[UM, 3yIMUHUMOCH Ha JESKUX OCHOBHHUX IIOJIOKEHHSX HAyKH, 110 BHBYAE
KpUcTalliuHi GopMu MiHEpalliBK pU cTaJd o T p a ¢ 1 1. Sk BioMo, KpUCTATIUHUMA
CTaH PEYOBHHHU BIAPIZHIETHCA 3aKOHOMIPHUM PO3MIIIEHHSM Y TPOCTOP1 CKIAAOBHUX
YaCcTMHOK (aToMmiB, MOHIB, MOJIEKYJd), B aMOp(HUX PEUOBUH PO3MIIICHHS
€JIEMEHTAPHUX YAaCTHMHOK XaoTHuyHe. EineMeHTapHI YacTUHKH B KPUCTAJIIYHUX
MIHEpaJjlax YTBOPIOIOTh TaK 3BaHI Kp M CTAad149YH1 p € I 1T K U, IKI BU3HAYAIOTh
iXH1 OCHOBHI1 BJIaCTUBOCTI.

Tax, kpucTaniyHi TiJIa XapaKTepU3YIOTCSI a H130TPOMH 1 C T 10 — (I3UUHI
BJIACTUBOCTI  1X (TGHJIOHpOBlI[HlCTB TBEPJAICTh TOIIO) OJIMHAKOBI JIKIIE Yy
napaenbHUX HampsMax 1 pi3Hi B HerapanebHux. 1o BJIACTHBICTb KpHCTaquHX T
4acTO JEMOHCTPYIOTh mpocTuM jociigoM. [lIMatodok KpHCTami4HOTrO Timlcy
YMOYYIOTb B pO3IJIABICHUHA BICK, JAIOTh OCTAaHHBOMY 3aCTUTHYTH, a IOTIM
JOTOPKAIOTHCS /10 TIOBEPXHI TIINCY rapsuoro royikoro. Po3romnenuit Bick Mae popmy
eNIINCy, 10 BKa3y€e Ha Te, L0 TEIJIOMPOBIIHICTh TINCY pi3HA Y PI3HUX HaIpsSMKax.
AmopdHI TiTa—13 0 T p 0 I H 1 (0JTHAKOBI BIACTUBOCTI y PI3HUX HAMPSMKAaX ).

[Ile oHa BAACTUBICTh KPUCTAMIYHUX TIT—3JaTHICTH 10 CaAaMOOTpaH
€ H H 51, TOOTO YTBOPEHHS Yy BIAMOBIIHUX yMOBaxX NpPaBWIbHUX OaraTOrpaHHHUKIB-
KpuctaiiB. MiHepanau 3 aMOp(HOI0 CTPYKTYpPOIO YTBOPIOIOTh 3€MJIMCTI MacH, HaTi4H1
¢dopMu TOIIO. YTBOPEHHS KpPUCTANIIB MOYKHA CIOCTEpIraT, SKIIO, HAIOpPUKIAJ, Y
NOCYAUHY 3 NEPECUYEHUM PO3YMHOM KYXOHHOI COJII OIyCTUTH Ha HUTI TaK 3BaHy
3aTpaBKy. 3 4aCOM BOHA NEPETBOPUTHCS HA KPUCTAIUK COMI KyO14HOT (hOpMH.

Kpucran, sk reoMeTpuyHe TIJIO, XapaKTEpHU3ye€TbCs TpaHsAMHU, pedpamu 1
BEPIIMHAMHU.

' paHi1— e MWIOHHUHYU, SIKI OOMEXYIOTh KpPUCTaj; BOHU BIJINOBIIAIOTH
MJIOCKUM CITKaM rpaHeil KpUCTaNIIuHOI PEIIITKH.

P e 0 p a — miHii, O SIKKUX MEPECIKAIOThCA CYCI/IHI IPaHi, BIAMNOBIIAIOTH psAaaM
YaCTUHOK, 32 SIKUMH MEePECIKAIOThCS CITKU TPaHel PEIIiTKY.

B epmuH MU — TOUKH, B IKUX MEPECIKAIOThCA pedpa, BIANOBIIAIOTH By3jIam
KpUCTAJIYHOI PENITKH, € po3MiuleHl HoHu (aTomu, Monekynu). KyTu, yTBOpeHi
CYCIIHIMH TpPaHSIMH, HOCSTh Ha3By I' p @ H H U X KyTiB. BueHumMu Tpbox KpaiH
(maniem H. Creno, dpaniryzom P. ne Jlinnem 1 pocisauanoMm M. JlomMmoHOCOBUM)
HE3aJIe)KHO OJIMH BiJl OJTHOTO BCTAHOBJICHO, IIIO TPaHHI KyTH y KPHUCTaJiB OJHOTO i
TOTO XK MIHEpally MOCTIMHI (3@ KOH MOCTIWHOCTI TPaHHUX KYTIB).
3aKOH Ma€ BaXJIMBE MPAKTUYHE 3HAUEHHS, TOMY IO, BUMIPIOIOYHM 3 JIOTIOMOTONO
CHemiaJbHuX TMPUIaliB — TOHIOMETPIB — KYTH MDK OJIHOTUITHUMHU TpaHsSIMU B
KpUCTajax, MOXHa JIarHOCTyBaTM MIHEpadd B HaWAPIOHIMIUX KpPUCTAJIMKaX.
binbuiicte MiHepaniB y MPUPOJl YTBOPIOIOTh MIKPOKPUCTAIIYHI arperaTv, 3€pHUCTI
Macu Tomlo. | juiie B OKpeMHUX BHUIAJIKAX, IPU CIPUATIUBUX YMOBaX PIBHOMIPHOTO
MPUTOKY OJHOPIAHOI PEUOBHMHHU 10 KpHCTaja, IO POCTE, MOXYTh yTBOPIOBATHCH
MpaBUJIbHI O0araTOrpaHHUKH, K1 MalOTh C U M € T P 1 10, TOOTO iXH1 €JIEMEHTH (rpaHi
pebpa, BepILUHK) BaKOHOMlpHO TOBTOPIOIOTHCS B HpOCTOpl CumMmeTpito KpuCTaliB
XapaKTepU3YIOTh IIIONIHHA, BICh 1 LIGHTP CUMETPIi, sIKl HA3UBAIOTh II€ € T € M € H T a-
MU CUMETpIil.

[Inomuua cumeTpii(P)— e ysdBHa MJOLIKHA, AKa JUIMTh KPUCTAN Ha
J3epKaibHO piBHI acTHU. Bicbh cuMe T p i1 (L) — ysaBHa niHisA, npu oOepTaHHi
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HaBKOJIO sKOi Ha 360°, kpucTan Aekibka pasiB (2,3,4,6) MOBTOPIOE CBOE MOYATKOBE
MOJIOKEHHSI B MPOCTOPi. Y KpHCTaldl MOXYTh OyTH JEKUIbKAa OCei CUMETpli — BICh
CUMETpIi Apyroro nopsaky Ly, Bick cuMeTpii TpeThoro nmopsaxky Lz 1 BiamoBigHo Lg 1
Ls . Bich cumeTpii n'ssToro mopsiaky B KpHCTajlax He criocTepiraeThes. Bick apyroro
MOPSIIKY HA3WBAIOTh BICCIO HIDKYOTO HaMEHYyBaHHs, a oci cumetpii Lz, La, Ls —
OCSMH BHUIIIOTO HaI/IMeHyBaHHﬂ [fleaTpoM cuMeTpii (C) HA3WBAETHCS TOYKA
BCEpEAMHI KpucTana, B AKIA MEePeciKaloThCs 1 AUIAThCS HABILI BCl Hp}IMl JHII, 10
CIIOJIY4alOTh BIJAMOBIJHI TOYKH Ha MOBEpXHI kpuctainy. LleHTp cumerpii € y TuX
KpPHUCTAJIIB, Y AKX KOKHA TPaHb Mae co01 piBHY 1 mapajienbHy. Y KOXHOMY KpUCTall
ICHy€e TIeBHA CYKYITHICTh €JIEMEHTIB CHMETpii UM MeBHaA iX KomOiHaris. Pociiichkuii
kpuctasiorpad A. I'agonin (1869) mokazas, 10 B KpUCTaJIaX MOXJIUBI Juiie 32
KOMOIHAIl1 elIeMEHTIB CHUMETpii, Ha3BaHUX KpucTajtorpadpiyHUMH Kiacamu abo
BUAaMu cumMeTpii. Hanpuxman, y ky0i mpucyTHi 3 oci CHMETpii 4eTBEpTOTO
NopsANIKY, 4 OCl CUMETpii TPEThOTO MOpAIAKY, 6 Ooceil Ipyroro Mopsanaky, 9 miomuH
cuMmetpii 1 neHTp. Bun cumerpii ky6a MoxHa 3anucatu y Burisani Gopmynu 34413
6L,9PC.

Tabnuys 3

Kpucrajgorpagivyni CHHroHil T2 iX KaTeropii

Minimym
Karteropin Cunronis Ta sinnosinsa dopMa KpHeTanin enemeHTin
cuMeTpil

Buwa | KyGiuma @ @ @ @ aL,

INekcaroHanbHa @ @

CepenHst TerparonanbHa @ @ @ @ L,
TpuroHansHa @ (%% @ @ L,

e DO@TO |~

Huxua |MoHoxniHHa L, P
Hemae

enemMeH-

TpukainHa TiB cHMe-
Tpii, C
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VYci Buau cumetpii 00’ €AHYIOTCS YMOBHO 32 CTYIEHEM CKJIAAHOCTI y 7 TPy,
K1 Ha3WBAIOTBCA C U HT 0 H 1 1 M U. OCTaHH]1 y CBOIO 4epry IpynylThCi B TpH
kareropii (tabn. 3). byBaioTh BHUIIaJKH, KOJMU OJIHAKOBI 3a XIMIYHUM CKJIaJ0M
MIHEpaJId YTBOPIOIOTh P13HI KPUCTAIIYHI PEIIITKH 1 BIAHOCATHCS JI0 PI3HUX CUHTOHIM,
a, OT)Ke, MalOTh 1 BI/IMIHHI BJIACTUBOCTI. Take SBUIIE Ha3UBAETHCS NOAIMOPDIZMOM.
TunoBuii npuxnaa nojgiMopdizMy — anmas 1 rpadit, ckiaaeHi Byrieuem. [leprmii
KPUCTAIII3YEThCSA Yy KyOIUHIM CHHIOHII, BBaXKA€ThCS HAWUTBEPIIIIMM MiHEPaJIOM,
APYTUNA BIIHOCUTHCS 10 TEKCArOHAJIbHOT CHHTOHI, Ty’Ke M’ AKUil. SIBUIIle 3BOPOTHOTO
MOPSAIKY, KOJIM MiHEpaIH 3 MOAIOHUM XIMIYHUM CKJIQJOM 1 TIOJIOHOI0 KPUCTATIYHOIO
CTPYKTYpPOIO  yTBOPIOIOTH 1 OJHAKOBI  KpHUCTamiuHi  (QOpMH, HA3UBAETHCSA
i3omopghizmom. Ilpu 130Mop(di3Mi B KpUCTATIUHINA PEIITIII MiHEpaTIB OAHI aTOMHU YU
HOHM MOXYTh 3aMIllyBaTUCh IHIMMUMH 3 OJW3BKUMH ATOMHUMH YW WOHHUMU
paniycamu. [Ipu Takux 3aMIIIEHHSX YTBOPIOIOTHCA I 130MOp(HI psAaM MiHEpamiB.
Tak, Hanpukian, npu 3amimieHHi WoHiB Mg ionamu Fe yTBOproeTbest 13oMophHUN
psI MiHEpaliB, KpaitHiMu uieHamu sikoro € marue3utT MgCOs 1 cuneput FeCOs. Bei
MIHEpaJI PpsAy YTBOPIOIOTH KPHUCTAM Yy  BUIVISAL  poMOOenpiB, TOOTO
KPUCTaJI3YIOThCSl Y POMOIUHIM CUHTOHII.

Konmponwni 3anumanns it 3a60anH:A

1. o Take kiapk?

2. IlepepaxyiiTe HaOUIBII MOIIMPEHI €IEMEHTH 3€MHOI KOpH Ta 3emili B
LJIOMY.

3. Sk Bu po3ymieTe MOHSATTS «PIAKICHI» Ta «PO3CISHI» eEeMEHTH?

4. Ilo BuBYae reoximis’?

5. o take minepanu?

6. SIki OCHOBHI BIIaCTUBOCTI KPUCTATIYHUX T1J?

7.  CdopmymoiiTe OCHOBHUU 3aKkoH Kpucrajmorpadii. JlaiiTte Bu3HAUYCHHS
€JIEMEHTIB CUMETPIi KPUCTAITIB.

8. 1o Take kpucrajorpadgidyHi CUHTOHIi?

9. o Take momimopdizm Ta i3oMopdhizm?
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2.3. Tema 3. I'TPCbKI IOPOAU. MAI'MATHYHI, OCA1OBI,
METAMOP®IYHI IIOPOIU TA IX KITACUPIKAIIIIL

3araabHi BiZOMOCTI PO ripchKi mopoaun

Iipcbki mopoam — 1e MiHepajbHI arperaTtd, SKi yTBOPIOIOTh CaMOCTIHHI
I'COJIOTIYHI TiJIa, IIO CKJIAJAIOTh 3e€MHY KOpy. Biapi3HSIOTBCS BOHHM 3a CKJIAIOM,
OymoBoro 1 ymoBamu ¢GopmyBaHHs. [lopomu, ckiaaeHi OaraTbma MiHEpaTaMu
Ha3WBAlOTh MO T 1MIiHEPaJbHHUMHM — TAKAMHA € OUTBIIICTh TIPCHKUX TOPI.
[Topoau, ckmageHi ogAHUM MiHEpaJoM — M O HO M 1 H € p a 1 b H 1. Hanpuknan,
BaIlHSK, CKJIQJCHUN KaJbIIUTOM; KBapIUT, CKJaJeHUN kBapiem. [lomiMinepanbHi
MOpoaN 1€, HANpPWKIAA, TPaHIT, CKIAJACHWA KBapIleM, ITOJHOBUMH IIIMIATaMH,
O6iotuToM Ta iHImMMH MiHepanamu. Cepen MiHepamiB, [KI CKIAJalOTh IOPOJH,
MPUIHATO BUAUISITH OCHOBHI, a00 TOPOAOTBIpHI (AMB. BUIIE) 1 JAPYropsiiHi
(axmecopHT1), TOOTO Ti, Kl MICTATBCA Y TIOPOJAaX B HEBEIUKUX KIJIBKOCTAX, Y
BUIJISI] JIOMIIIOK.

Puc. 3. TekcTypa ripcbKux mnopin:
o P . a — MacuBHa; O — IIapyBaTa;
B — MaKpOIOPHUCTA; T — PO3CisHA;

=— "] [m—- 8
oo, Eiq S8 1 — GIIoinaneHa, € — XaoTHYHA
= N s
= K< w0

BynoBy mopoau XapakTepus3yloThb Takl MOHSATTS SIK CTPYKTypa 1 TEKCTypa.
Cmpykmypa TOpOAW  BU3HAYAETHCA 11  BHYTPIIIHIMH  OCOOJIMBOCTAMH 1
XapaKTEpU3y€eThCsS CTYNEHEM KPHUCTANIIYHOCTI ii, po3Mmipamu 3epeH, ix (opmoro,
CHIBBIIHOLIEHHAMH MK HUMH.

Texcmypa — 11€ 30BHIIIHI O3HAKU MMOPOJH, 3yMOBJICHI B3a€EMHUM PO3MIILICHHSIM
il CKJIaJJOBUX YaCTHH 1 CTOCOOOM 3allOBHEHHS TTPOCTOPY.

3a MOXO/JKEHHSIM yCl TIpChKI MOPOAM AUISITHCS HAa MarMaTW4Hi, OCaloBI 1
MeTaMopQiyHi.

Maemamuynumu Ha3UBaOTh TIOPOJAM, YTBOPEHI BHACTIJOK KpHUCTai3aiii
MPUPOTHUX CUIIIKATHUX PO3IUIABIB (MarmMu).

Ocaoogi OpOJIM YTBOPIOIOTHCS HAa MOBEPXHI 3eMJll 32 PaXyHOK pyHHYBaHHS
paHille yTBOpeHUX mopin. IX MominsioTh Ha yaaMKOBi, TOOTO YTBOpEHI BHACIHIIOK
G13UYHOTO PYHHYBAaHHS 1 HAarpOMa/PKCHHS YyJAaMKIB TIPCBKUX TOpia, XiMmidHi (abo
XEMOTEHHI1), OCaJ[KEH1 XIMIYHUM IUISTXOM Ha JHI BOJOWM 1 OPraHOTeHHI, YTBOPEHI 3
PEIITOK OPTaHi3MiB UM MPOIYKTIB IXHBOT KUTTEMISUTBHOCTI.

Hlo memamopghiunux BIAHOCATH TOpOAU, CHOPMOBAHI 3 MAarMaTHYHUX YU
0CAaJIOBHUX I1J1 BIUIMBOM Pi3HUX MIMOUHHUX (PAKTOPIB: BUCOKUX TEMIEPATYp 1 THCKIB,
TAPOTEPMAIBHUX PO3UYMHIB 1 Ta3iB, Kl BUAUISIIOTECS 3 MarMaTUYHOrO pO3ILIaBY.
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JletanpHille nepepaxoBaHi FTeHETHUYH] TUIU MOPiJ OyIyTh OXapaKTepU30BaHi HIKYE,
TP PO3TJISAII BIAMOBITHUX PO3ILTIB.
MarmaTu4Hi ripcbKi mopojau i ix kiaacugikanis

Hacnigkom oXxo0nopKeHHS 1 KpucTajizamii MarMy B TOBIII 3€MHOI KOpH, a
TaKOXK OXOJIOJIKEHHS 1 3aCTUTaHHS JIaBU B yMOBaX 3€MHOI MOBEPXHI € YTBOPEHHS
BEJIMKOI PI3HOMAHITHOCTI MarMaTUYHUX TIpChKuX mopia. [lopomau, siki yTBOPIOIOTHCS
y TMepuoMy BHUNAAKy, Ha3WBalOTb 1 H T Py 3 U B H U M U, B JIpyromy
e h y3uBHHUM H. Pi3H1 yMOBU yTBOPEHHS CIIPUYUHSIOTH P13HY OYyJ0BY IIUX MOPI/I.

[Tix Oy10BOKO MarMaTUYHMX MOPI PO3YMIIOTh X CTPYKTYPY 1 TEKCTYPY.

CTpyKTYp amnopoau BU3HAYAETHCS ii BHYTPIIIHIMU OCOOJIMBOCTSIMH, TOOTO
PO3MipaMu 3epeH MiHepaiB, iX (OPMOIO Ta CITIBBIIHOIIEHHSIMH MI>)K HUMH.

TexcTyp a— 1e 30BHINHI 03HAKA MOPOJU, 3YMOBJICHI B3a€EMHUM
PO3MIIICHHAM CKJIQZIOBUX YaCTHH 1 CIIOCOOOM 3alIOBHEHHS MIPOCTOPY.

CTpyKTypu IHTPY3MBHUX TIOpiI BHU3HAYAIOTHCS YMOBAMH 1X YTBOPCHHS
(MOBUTBHE 3aCTUTAHHS 1 KpHUCTAi3amis MarMu TpH MiABUIICHUX TEeMIepaTrypax i
THCKaX) i HalJacTiIe OyBaroTh PIBHOMIPHO3EepHUCTMUMU Ta
HepieHomipHozepHucmumy. Cepell OCTaHHIX BUAUIAIOTH TMOPOIU KPYIHO3EPHHCTI
(po3mip 3epen wmiHepaniB Bim 1 go 0,3 cm), cepeanbozepaucti (0,3...0,1 cm),
npionoszepuucti  (0,1...0,05cm),  Tonkozepuucti (7o 0,05 cm).  HaiiGinbim
MOIIMPEHUMU TEKCTYpaMH 1HTPY3UBHUX TIOPIL € MACUBHI 1 WilbHi, JJS SIKUX
XapakTepHEe HIIJIbHE MPUISTaHHS MIHEPAIIB OJIUH JIO OJHOTO, BIICYTHICTh OY/Ib-SIKO1
Opi€HTaIlll y IX PO3MIIIEHHI.

VY KOXHOT 1HTPY3UBHOI MOpoU € edy3uBHUI aHAJIOT, TOOTO MOPOJa TOTOXKHA
3a XIMIYHUM 1 MIHEpaJIOTIYHHUM CKJIQJIOM 1 BIJIMIHHA BiJ HEi JIMIIE CTPYKTYpOIO Ta
TeKcTyporo. OcCTaHHI BH3HAYAIOTHCS IIBUIAKAM 3aCTHUTAHHSIM MarMu Ha TOBEPXHI
3emuli, 44 Ha HEBEJUKIN ruOuHI. s eQy3uBHUX MOPiA XapaKTepHI TaKl CTPYKTypHU
SK:

* nopgiposa — Ha (POHI OIHOPITHOT HEPO3KPUCTATI30BAHOI OCHOBHOI Macu
BUJIJISIFOTHCS OKPEMI1 3€pHa MIHEpaIiB;

* aghanimosa — mopoAa CKJaJeHa JPIOHUMH 3€pHAMH MIHEpaJiB, SKI HE
PO3PI3HAIOTHCSA HEO30POEHUM OKOM;

* CKIy8ama — BUHUKAE TPU IBUIKOMY 3aCTUTaHHI JIaBH, MMOI0HA 10 CKJIa.

TunoBumu TekcTypamu edy3uBHHX TMOPIJI €:

* nopucma — XapaKkTepU3YEThCS HASBHICTIO MOP 1 BUHHUKAE TPHU IIBHIAKOMY
3aCTUTaHHI JIaBH, 3 K01 BUAULSIOTHCS Ta30M0M10H1 IPOIYKTH;

* Mueoaiekam’siHa — YTBOPIOEThCS y THUX BHUIAJKaX, KOJU TOPH, YU
MOPOXKHUHU B TIOPO/I1 3aITOBHIOIOTHECS BTOPUHHUMU MiHEpaIaMHy;

* (hnroidanvra — BUNISIOTHCS YITKO BUPAXKEHI CIAU Tedli JABOBOTO MOTOKY.

BuBepkeHHs BYJKaHIB 9acTO CYNPOBOKYIOTHCS MOTYKHUMH BHOYXaMH, IO
MPU3BOJIUTh JI0 YTBOPEHHS YJaMKOBOro watepiany. Ilpm iioro momambmomy
VIIUTBHEHHI Ta 1eMeHTalii (OpMYyIOThCS TOPOIU 3 VIAMKOBO-NOPUCTOIO
CTPYKTYpOIO.
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Jlo ckimamy MarMaTHYHUAX TOPIiJT BXOASTH MOPOIOTBIPHI MiHEpaH, TOOTO Ti, IO
CKJIaJIal0Th OCHOBHY Macy JaHOi1 MOPOJM Ta aKIECOPHI Ti, sIKI MICTAThCS B HIA Y
HE3HAYHUX KUIBKOCTSIX. OCHOBHUMH MOPOAOTBIPHUMH MIHEpaATIaMH € TIOJIbOBI IIMATH
(opToKkJ1a3, MIKpPOKIIIH Ta 1H.), KBapIl, poroBa 0OMaHKa, OJIiBiH, MpoKceHu, am¢pi160mu,
cimoau. SIK aKiecopHi HaWyacTille MPHUCYTHI amaTUT, XpPOMIT, MAarHEeTUT, LIHUPKOH,
UIBMEHIT 1 1H.

Knacudikariro HaWMOMIMPEHIUX MarMaTHYHUX TIOPiA 3a TMOXOHKCHHSM,
XIMIYHUM Ta MIHEpPaJIOT14YHUM CKJIAJOM MOJaHO y Tall. 5.

Ax BugHO 3 TabMWI, BCl MarMaTW4YHi TOPOJAM 3a BMICTOM KpEMHE3EMY
PO3AUIAIOTHCA HA KUCH1, CEPE/IHI, OCHOBHI Ta YJIbTPAOCHOBHI.

Kucni nopoou xapakTepu3yrOThCS CBITIMM 3a0apBICHHSM, BHACIIJIOK
nepeBakaHHsA y iXHBOMY CKJaJl TMOJBOBUX IIMaTiB 1 KkBapuy. HaiGiabm
MOIIMPEHUMH MTOPOIaMU II€T TPYIIU € TPAHIT Ta Horo edy3uBHUIM aHATIOT-TITAPHUT.

I'panim — 1HTpY3WBHA TMOPOJia 13 3EPHUCTOI0 CTPYKTYpPOIO Ta IIUIBHOIO,
MAaCHUBHOIO TeKCTyporo. OCHOBHI MiHEpad — MOJHOBUHM IIMNAT 1 KBapll, Yy HEBEIUKIM
KUIBKOCTI — MYCKOBIT. B1oTUT Ta poroBa oOmMaHka cTaHOBJIATH A0 10%. AKiecopHi
MiHEpaJdl — TpaHaT, anaTuT, UPKOH, MarHeTuT Ta iH. Komip cBiTio-cipuii,
KOBTYBATHI, POXEBUW, YEPBOHMM. 3ansirac B 3eMHIA KOpl y BUIJISAI OATOJITIB,
IITOKIB, JIAKOJITIB, pijnie — naiok. [IInpoko BUKOPUCTOBYETHCS SIK OYyJIIBEIbHUI Ta
OOJIMITFOBAJIBHUI MaTepiasl. Benuki mokiiaayu rpaHiTiB BijomMi Ha YKpaiHCHKOMY IIHTI
(Kutomupuuna, [loguinpos’s Ta [Ipua3oB’s).

Jlinapum — uiinpHa ab0 MopucTa Mopoja 3 nopdipoBor0 CTPYKTYpPOIO, YACTO 3
(GI0iIanbHOI0 TEKCTYpOO. 3a CKIAJOM HE BIIPI3HIETHCS Bia rpanity. Ilopdiposi
BKpAIIEHHS MPEJCTaBJIEH] MOJIBOBHUM INATOM, KBapuoM. Komip O611wmii, cBITIO-ClpHid,
’KOBTYBAaTHil, YEpBOHYBAaTUW. 3ajisirae y BUIJISAI NOTOKIB. BUKOPUCTOBYETBHCS SIK
OyIiBeJNbHUNA KaMiHb, y CKJISIHIM mnpomucioBocti. Pailonn 3ansranns: Kapmnartu,
[Ipeaninpor’s, Jlinapceki octpoBu y Cepenzemuomy mopi, KaBkas, Anraii.

Cepeoni nopoou, s 1 KUCHI, XapaKTEPHU3YIOTHCI B OCHOBHOMY CBITJIUM
3abapBneHHsM. Jlo 11i€l Tpymu MOpia BIAHOCSTHCS Mapu JIOPUT-aHIE3UT Ta CIEHIT-
Tpaxit.

Hiopum — iHTpYy3UBHA MOPOJIa 36PHUCTO1 CTPYKTYPH, YacCTilIe IpiOHO3EPHHUCTA.
Texcrypa mMacuBHa, cmyracta. CKiiaieHuid OJIbOBUM IINATOM, POTOBOIO OOMAaHKOIO,
iHKONM TIpucyTHiK Olotut. Ilpu BmicTi 10 10% KkBapily — Ha3WBalOTh KBaplIOBUM
nioputroM. Komip cipuid, 3eeHyBaTo-Cipuil. 3ansirae B KpaloBUX 30HAX IpaHITHUX
MacCHBIB, a TAKOX Yy BUIJISA/1 JAKOMITIB, )KHJI. 3aCTOCYBAaHHS TaKe XK, SIK 1 B TPAHITY.
Paitonu 3ansranns: [1puazos’s, [loOyxxs, Bomuns, [lonus, Ypain.

Andesum — edy3uBHMil aHanor nioputy. CTpykTrypa mnopdipoBa, TEKCTypa
MacuBHa, abo mopucTa, makoBa. OCHOBHA Maca TMOPOAM TPEACTABISIE COOOIO
HEPO3KPUCTATI30BaHe BYJIKAaHIYHE CKIIO 3 BKPAIUICHHSMHU 3€pEH IMOJIHOBHX INIMATIB,
MarHeTuTy, poroBoi oOManku. Komip TeMHo-cipwii. 3aisrae y BUTJSIlI MOTOKIB,
KymoyiB. BUKOpUCTOBYETBCSI SIK  KUCJIOTOTPpUBKMN Martepian, B  ¢dapdopoBiii
npomuciioBocTi. [Tommpennii y 3akapnarri, [Ipuazor’i, Kpumy (macuB Kapanar), na
Kaska3si, B Anjgax.
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Tabnuys 5
Knacudikauis MarMaTu4HuX mopizx
CryniHb [opoau
KHCJIOTHOCTI
OPOAH XapakTepHi MiHepaIu Komip [ _ . ,
(BMiCT HTPY3UBHI ¢by3uBHI
Si0; ,%)
[TonboBOrO MIMATY 1 KBApILy
: 6araro. TemMHOKONIpHUX .
Kucm . . L . Jlimapur
MiHepaiiB (porosa CaiTnui ['panir .
(65...70) . (pioutiT)
obmaHka, 010THT) —
5..10%.
KBapiy Hemae abo ioro
Jy>KE€ MAJIO; OCHOBHUI
MIHEpaj — MOJIbOBHIA LITIAT.
: TemMHOKOMpHUX CaiTimii Cienir Tpaxit
Cepenni : : N
MiHepamiB — 10 15%.
(52...65) . D :
KBapiy Hemae abo ioro Cipwnii Hioput AHze3uT
Maso. OCHOBHUI MiHEpas —
opTokia3. TeMHOKOMIPHUX
MiHepaiiB — 110 25%.
KBapiry nemae. OcHOBHI
MIHEpaIN — MOJIbOBHIA
. 1InaT, MpPOKCEH. TemHan ["abpo bazanet
OcHoBHI : . :
TeMHOKOJIIpHUX MIHEPAJIIB-
(40...52) o
35...40%. Cknanaetscsa 3 | Te came |Jlabpagoput
OJIHOTO MiHEepalty —
nabpaaopy.
KBapuy, nonpoBoro mrmary
VYapTpa- Hemae. OcHoBHI MiHepa- | Temnwuit | [lepunotut
OCHOBHI JIU — OJTiBIH, MIPOKCEH. —
(35...40) [TepeBaskHO CKITaIeH] Te came JyHiT
OJIIBIHOM.
Cienim — 1HTpY3MBHA TIOpoJia 3 PIBHOMIPHO3EPHUCTOIO YH TOpP(}ipoBOIO

cTpykTyporo. Tekcrypa macuBHa, miyibHa. OCHOBHHMI MiHEpaa — MOJOBHM mimat. B
HEBEJIMKIN KITBKOCTI MPUCYTHI pOTOBa OOMaHKa, MIPOKCEH, 010TUT. 30BHI Haraaye
IPaHIT, BiJ SKOrO BIAPI3HAETHCA BIACYTHICTIO KBapiy (iHkomu 10 5%). Komip
POXKEBUM, YEPBOHUH, CBITIO-CipHil. 3aisrae y BUIJISIAI IITOKIB. 3aCTOCYBaHHS Take
XK, sIK 1 B rpaniTy. Paitonu nomupenns: [Ipuazon’s, Cepenne [lonninpos’s, Ypai.
Tpaxim — edy3uBHuil aHajnor cieHity. Ctpykrypa nopdipoBa. OcHOBHA maca
MOPOAM CKJIyBaTa, ab0 NMPUXOBAHOKPHUCTANIIYHA, MiKpo3depHucta. [lpucyTHi ApiOHI
BKpAIUIEHHS TMOJbOBOTO IIMAaTy, piame — OloTury, poroBoi oOmanku. Komip
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4epBOHYBaTHii, OypyBaTHil, )KOBTYBaTHii, Cipuii. BUKOPUCTOBY€ETHCS SIK OyAiBEIbHUIN
Ta KUCIOTOTpUBKHI Martepiayn. Paiionn momupenns: Kpum (Kapanpar), Ilpuazos’s,
A3opchbki Ta ["aBaiichbki OCTPOBH.

Ocnogéni nopodu 3aBASKU TPUCYTHOCTI B HHUX 3HAYHOI KUIBKOCTI
TEMHOKOJIIPHUX MiHEpaiB BIAPI3HAIOTHCS TEMHUM 3a0apBICHHSM.

l'abpo — 1iHTpy3uBHa mopoaa. CTpyKTypa TEpeBaXHO CEpeaHBO- Ta
KPYMHO3EpHHUCTA, TeKCcTypa wmacuBHa. CKiajeHa B OCHOBHOMY JIaOpaaopom,
MiPOKCEHOM, 0JiBiHOM. Pinko mpucyTHi poroBa oOManka i 6iotut. Komip Big TeMHO-
3€JICHOTO 70 YOpHOTO. 3ajsira€e y BUIVIIAI JAlOK, INTOKIB, JIAKOJIITIB.
BuxopuctoByeTrbcst Ak OynmiBenpHUN Ta  OONMIIOBANbHMUNA — MaTepian, Jis
BUTOTOBJICHHS TIaM ATHHKIB, cXoiiB Tomo. [lommupena B IIpmaszor’i, HuxabOMY
[Monxninpos’i, XKutomupcekiit o6nacti, Kpumy, Kapennii.

basanvm — edy3uBnmii ananor rabpo. CTpykTypa HaidyacTile TOHKO3EpHHUCTA,
MIPUXOBAHOKPHUCTAIIYHA, TEKCTypa MAacUBHA, pijlie — nopucta. MiHepaabHUI CKIIaja
aHajnoriyauii radpo. Komip yopHuii, TeMHO-Cipuii. 3ansraroTe 0a3aibTH y BUTIIAII
MOTOKIB, TMOKpUBIB, KymnoaiB. [lOTOKM 1 TOKpPUBM YacTO MarTh CTOBITYACTI,
[IECTUTPAHHO-TIPU3MATUYHI  OKpeMOCTi. BHKOpUCTOBYeTbCsI K  OyIiBEIbHHIH,
OOJUITIOBAIBHUM, KUCIOTOTPUBKUN MaTepials, JJid BUTOTOBJICHHS OpYKIBKM Ta IH.
3ansarae y Kpumy (Kapanar), na Bonuni, [lon0aci, B 3akaBkas3i.

Jlabpaoopum — MOHOMIHEpaJibHa 1HTPY3UBHA MOopoaa. CTpyKTypa MepeBaKHO
CepeHbO- Ta KPYIHO3EpHHCTA, TeKCTypa MacuBHa. Ckianenuit nadbpanopom. Komip
TEMHO-CIpHil, Maii’)ke YOPHUI 3 XapaKTepHUM CHUHIOBAaTHM BIAJIMBOM Ha IUIOLIMHAX
cnaiHocTi  (ipu3amis). 3aidrae |y BUIVISIAL  IOTOKIB.  3aCTOCOBYETBCS  SIK
oOJUIIOBANIbHUM, TEKOpaTUBHUK MaTepian. Benuki nokmnanu nabpagopuTiB BiIOMI B
XKuromupcekiii 06s1acTi, a Takoxk y Yepkacbkiid, KipoBorpaacekiit oonacTsix.

Ynaempaocnoeni nopoou npencraBieHi nepeBaxHO IHTPY3UBHUMHU BIIMIHAMH.
Temuo3abapsieni. HaifOUTbI1 NOMMpeHUMEU CEPEl HUX € IEPUOTHUT 1 TyHIT.

Ilepuoomum — 1HTpY3MBHa Topoaa 3 JApiOHO- abo cepeaHbO3EPHUCTOIO
CTPYKTYpOIO Ta MACHBHOIO, INUJIBHOK TeKCTyporo. CKIaJieHH OJIBIHOM Ta
MIPOKCEHOM. 3 APYTOpSAHUX MiHEpaiB MOXKYTh OyTH MPUCYTHI CEPIIEHTUH, O10THT,
rpanar. Komip 4yopHwMii, TEeMHO-3€JIEHUH, KOBTO-3eNeHn. B’ sa3kuii. Ckiagae mToKy.
BuxopucroByeThcsi Juisi BUPOOHHUIITBA II€OCHIO, SIK OOJIMIIOBAJIBLHUN Marepiai.
3ansrae B paitonax [ToOyxokst, [Tpuaszo’s;, Huxuboro [TogHinpos’s.

Jlynim — 1HTpY3UWBHa MopoAa 13 3EPHUCTOI0 CTPYKTYpPOIO Ta MAaCHBHOIO,
3JIMBHOIO TEKCTyporo. CkianeHuil OdiBIHOM. AKIECOpPHI MiHEpald — XpOMIT,
marHeTuT. Komip TeMHO-3elieHuid, a0o >KOBTYyBaTO-3€J€HUN. BUKOPUCTOBYETHCS SIK
I[IHHA BOTHETpUBKa cupoBuHa. Paiionu 3anaranns: [1o0yxxs, KuiBcbka 00macTh.

[Ipn BHUBEp>KEHHI MarMH KHUCJIOTO CKJIaJy YTBOPIOIOTHCS Taki BYJKaHIYHI
MPOAYKTH, K BVAKAHIYHUL NONLI, GYIKAHIYHUU My, 8yIKaHiuHe cKlo (obcudian),
nemza. OCTaHHA 3a CKJIAJIOM MOJKE BIATOBIAATH TaKOX CEPEIHIM, PIIIIe OCHOBHUM
Marmam.
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Ocapnogi ripcski mopoan Ta ix Kiacugpikamis

OcanoBi MOPOJU YTBOPIOIOTHCS 3 OCAJKIB MOPCHKOTO 1 KOHTUHEHTAJILHOTO
noxomkeHHs. Bonu craHoBmsate 10% ycix ripcbkux mopin 3eMHOI kopu. B
YTBOPEHH1 0CaJI0BUX MOP1A BUALISIOTH KUTbKA CTaIii:

1) yTBOpEeHHS BHIXiTHOTO OCAJ0BOT0 MaTepiamy; 2) MepeHECEHHS O0CaJ0BOTO
Marepiaiy; 3) HarpoMaJKeHHsI ocajika (CeJMMEHTOreHe3); 4) mepeTBOPEHHS Ocajka B
0CaJIOBy MopoAay (aiareHes); 5) 3MiHa 0CaI0BOi MOPOAU 10 MOYATKY MeTamMopdizmy
abo mouaTKy BHBITpIOBaHHS (karareHe3). Becb mpomec GopmyBaHHS 0cagoBOi
NOpPOAM BIiJ YTBOPEHHSI BUXIAHOTO MaTepiaylly A0 MEPETBOPEHHS OCaaKa B MOPOIY
Ha3UBAETHC JIMO2EHE30M.

Ymeopennusa euxionoco mamepiany BiAOYBa€ThCSA BHACIIIOK BUBITPIOBAHHS,
eposii, abpasii, cydosii Tomo. OcHOBHa Maca NPOAYKTIB pPyWHYBaHHS BHUHHUKAE
BHAC/IIOK (DI3UYHOTO 1 XIMIYHOTO BHUBITPIOBaHHS, a0o rinepreHe’y. UnHHHKaMH
MEPEHECEHHS 1 BIIKJIa/IaHHS MPOAYKTIB PYWMHYBAHHS € MOBEPXHEBI 1 MiI3€MHI BOJIH,
BiTep Ta Jia. HallOuibla KITbKICTh OCA/IKIB HATPOMAJIKY€EThCS B KIHIIEBUX BOJOIMAax
CTOKY — MOpsX 1 o3epax. Ilicis cramii ceoumenmoecene3y ocaaka MOYUMHAETHCS CTAIS
JiareHesy.

Hiacenes — 11¢ CyKymHICTh Hpoue(:lB NIEPETBOPEHHS OCa/Ka B r1pcm<y MOpozy.
Bin cynpoBomKyeTbes PO3YMHCHHAM 1 BUHOCOM 3 0CaJKa HECTIMKHX M1HepamB
dbopMyBaHHSIM HOBHX MIHEpaIiB, CTIMKMX B JaHUX YMOBAax; MEPEPO3NOIIIOM
peHOBHH 1 YTBOPEHHAM KOHKpEIii; YIIUIbHEHHSIM 1 00€3BOHCHHSIM; IEMEHTYBaHHAM
1 neperHCTanBameIo [HTeHCHUBHICTD TIPOIECY zuareHe3y 3aJeKUTh BIJ CKIIATy
ocajika 1 yMOB, B SIKMX BIH nepe6yBae Cragiero JiareHe3y 3aKiHUYeTbCs MPOLEC
(dbopMyBaHHS 0CaJ0BOi MOPOJIU — Jlajll HACTAE CTAJlIs KaTareHesy.

Kamacenes — cykynHiCTh POIIECIB, SIK1 3MIHIOIOTH OCaJ0BY MOPOY B MEPIoJ ii
ICHYBaHHS 710 Mo4aTKy metamop(dizMmy, a0o BuBiTproBaHHSA. OCHOBHUMHU (hakTOpaMu
KaTareHesy € TemIeparypa, TUCK 1 BIUIMB MiJ36MHUX BOJ. IHTEHCUBHICTh KaTareHe3y
3aJIEKUTH BiJl TEOJOTIYHUX YMOB 1 B MEHIIIM Mipi CKiIaay 1 (Pi3UYHUX BJIACTUBOCTEU
nopia. Lledt mporec € myxe JOBrOTpUBAIUMM 1 MOXE MPOJOBXKYBATUCSA MPOTATOM
IITUX TEOJIOTIYHUX TMepioAiB 1 ep. Y CTaailo KarareHe3y B IMOPOJax dYacTo
YTBOPIOIOTHCS TMIPUT, MapKa3uT, XajlleJO0H, KBapll, KaJIbIMT Ta IHIII MIHEpaJu.
['uHM MepeTBOPIOIOTHCS B WIUIBHI, IO HE PO3MOKAIOTh y BOJ1 apriliTH, MICKU — B
MICKOBUKU 1 T.1. B ymMOBaxX BHCXITHUX TEKTOHIYHHUX PYXiB OCHOBHUM YWHHUKOM
KaTtareHesy € MiA3eMHI BOJH, MiJ BILTUBOM SKUX MOCHIIOETHCS IPUBHECEHHSI 1 BUHOC
PEUYOBHH Yy BepcTBaxX ocajoBux mopin. [Ipw migHATTI 0ocaloBUX TOBII KaTarcHes
3MIHIOETbCSA BUBITPIOBAHHSIM, IPU OMYCKaHH1 — METaMOP(13MOM.

JInsi TeOCUHKIIIHAIBHUX PYXOMHUX OOJacTeil XapakTepHl Iie OulblIl TIMOOKI
3MIHM OCaJ0OBUX TMOPiA, AKI BiMOYBarOThCA Ha BenUKUX TiuOuHax (7...8 KMm), mpu
Bucokomy THcky (20..30 xIla) i Temmeparypi (200...300°C). Ix nasuBaroTh
memazene3om. BiH (aKTMUHO € MOYATKOBOIO cTajiiel0 Meramopdizmy. B mporect
MeTareHe3y TJIMHHU MEePETBOPIOIOTHCS B TIWHUCTI CIIAHIl, MICKOBUKH — B KBapIUTH,
BaITHSAKHU — Y MapMypH 1 T.1.

VY pi3HUX yMOBax Mpollec JITOTeHe3y NpoTikae HeogHakoBo. Ha aymky
M. CrpaxoBa, BU3HAYAJIBHOIO YMOBOIO JITOTE€HE3Y € KJIIMaT, XO0ua Ba)JIMBY pOJb
BIJIIrPAOTh TAKOX OCOOJMBOCTI penbedy 1 TEKTOHIYHUN PEXHM. Bumuisiore Tpu
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TUIH JTITOT€HE3Y: HiBAJIbHUM, a00 JTbOJOBUI; TYMIIHUI (JTITOT€HE3 MOMIPHO-BOJIOTO1,
BOJIOTOi CyOTPOMIYHOI 1 TPOMIYHO1 30H) 1 apUIHUHN, a00 MyCTUHHUIA.

Ximiynuit  ckia0 OCaOBUX TMOPIA OMU3BKUM 70 XIMIYHOTO  CKJIATy
MarMaTuuHui mopis. OCHOBHUMHM iX KOMIIOHEHTaMHU € OKCHIU CHIIIIIII0, aJIOMIHIIO 1
3amiza. OTHaK B MAarMaTUYHUX TIOPOIax OiIbIIIE 3aKHUCIB 3ajli3a, a B 0CAIOBUX OLIBIIE
OKCHIB, 00 BOHM 3a3HAJIM BIUIMBY KHCHIO. KpiM mbhOro, B 0CaJAOBHX IMOpOAaX
3MEHIICHUI BMICT HECTIHKMX 1 po3unHHKX croayk — Na,O i K;0.

Minepanociunuti ckrad OCagoBUX TOPiA AY>KE PI3HOMaHITHUHN 1 BUZHAYAETHCS
CKJIaJIOM MAaTE€PUHCHKHX TIOPiJl, BHACIIIOK PYHHYBaHHS SIKUX BOHHM yTBOPHWJIUCS, Ta
(h13UKO-XIMIYHUMHU 0COOJIMBOCTSIMU cepeIoBHIIA, B SAKOMY 170010 (0]
ocaJIkOHarpoMai>keHHs. HallO1abIn mommpeHuMu MiHepajlaMd MaTepUHCHKHUX MOPiJl
€ KBapIl, TOJIbOBI IIMATH, CIIOAM Ta JAESKl 1HI MiHepadu. THIOBHUMH OCaTOBUMU
MiHEpallaMu, KMX HEMa€ B MarMaTHYHUX TOPOJIaxX, € Cyab(haTu, TIIMHUCTI MIHEpaIn
TOIIO.

B ocanoBux mopojax 4acto HasiBHI pelITKUA pOCIHH 1 TBapuH. Hepijko BoHU €
OCHOBHHMMM CKJIaIHUKaMU MOPOJIX (OPraHOT€HH] BalHSAKH, J1aTOMITH, TOP(, BYrlLIsA
TOIIO).

CtpykTypa 1 TEKCTypa XapakTepu3yloThb Oy/oBYy ripcbkux mnopia. CTpykTypa
BU3HAYAETHCSI PO3MIPOM 1 (POPMOIO CKIAJOBUX YACTHUH MOPOAHM, a TEKCTypa —
Coco0OM iX po3MillleHHs B mopol. KoHOMY reHeTHYHOMY THUITY OCAaJI0OBHUX MOPIiA
BIIMIOBIIAIOTh TIEBHI CTPYKTYPH.

B ynamkoBHX mopojax ix BHAUISAIOTH 32 PO3MIPOM YJIaMKiB: ncegimosa, abo
epyboynamkosa (po3Mip YaCTUHOK MOHAJ 1 MM B JllaMeTpi); ncamimosa, adbo niwana
(po3mip ynmamkiB Bix 1 mo 0,1 mm); arespumosa (nurysama) Bin 0,1 mo 0,01 mm;
nenimosa (enunucma) meuie Big 0,01 Mm.

OpraHoreHHIUM TOPOJIaM BJIACTUBI dempumycosi CTPYKTYpPH, sIKI CKJIaIal0ThCs
3  yJaMKIB  CKEJETIB, YepemamoK TOIIO0 OpraHi3MiB  pI3HOTO  pO3MIpy
(KpYTHOJETPUTYCOBA, NPIOHOIETPUTYCOBA CTPYKTYpA).

XeMOTeHHUM TI0poJiaM BJIACTUBI 3epuucmi CTPYKTYpH. 3a PO3MIpOM 3€peH
BOHM OyBaroTh KpynHosepHucti (>0,5 mm), cepennbo3epuucti (0,5...0,1 mm) 1
npioHo3epuucti (menme 0,1 mM). 3a ¢opmoro 3epeH BUAUISIOTH CTPYKTYpPH:
ioiomopgHny (KONMM KPUCTAIM MalOTh MpaBUWIbHY GOpMY), arompiomMop@Hy
(O61IBIIICTH 3€pEH HEMPABUILHO1T (HOPMU), 00.1imo8)y (3epHa 3a0KPYTJICHI).

Haiibinpm xapakTepHMMH TEKCTypaMH OCaJOBUX TIOpiA € 8epcmsysama,
00HOpIOHA (3 XaOTUYHUM, 0€3JIaTHUM PO3MIIIEHHSIM MiHEPAIbHUX 3€PEH) 1 nopucma.
3ameKHO B yMOB HAarpoMaJDKEHHsS OCaJKiB BEpPCTBYBATICTh MOXE OyTH
rOpU30HTaIbHA, KOCA 1 XBHJISACTA.

Icnye nekinpka kimacudikamii ocamoBux nopil. OpHaK HAUBIIOMIIIOW €
kinacudikariis, 3TiTHO 3 SKOK OCAJO0Bl TMOPOAX TONUISAIOTh HA YOTUPU TPYIIH:
YJIAMKOBI, TJIMHUCTI, XeMOT€HH1 i O6ioreHH1 (opraHoreHHi) (tadi. 6).

Ynamxoei nopoou. YTBOopunuch BHACTIAOK MEXaHIYHOTO PYWHYBAaHHS 1HIIMX
nopia. Ix moxinsiors Ha rpyb6oynmamkosi, a6o mcediTu; mimasi, abo mcamiTh, i
nuayBaTi, a00 aleBpuTH. YJIaMKH, SKi iX CKIajaloTh, OyBarOTh HeoOKaTaHi 1
oOKaTaHi, pO3CUMYACTI 1 31IEMEHTOBaHI (TadJ. 6).

['pyOoynaMKOBI MOPOJM CKIAJAIOTHCS MEPEBAXKHO 3 YJIaMKIB PI3HUX TOPIT
po3Mmipom Ounbiie 1 MM B miamerpl. CTymiHb OOKAaTaHOCTI 3aJIeKUTh B CKJIamy
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yJIaMKiB 1 BIJaJ iX TpaHCIOPTYBaHHS. 31EMEHTOBaHA MOPOJA, sIKa CKIAAAETHCS 3
HeOoOKaTaHUX yJIaMKiB, HA3UBA€EThCS OpeKuicio, a 3 00KaTaHUX — KOHTJIOMEPAaTOM.

[Timani mopou (1camiTH) CKIIAIal0ThCS 3 YIaMKiB MiHEpasiB 1 TIPChKUX MOPIT
posmipoMm Big 0,1 mo 1 MM y niamerpi. BoHM HOAUISIOTBCS HA PO3CHMYACTI 1
3meMeHToBaHi. /[0 po3cummuacTux HajlexaTh MICKH, A0 3IEMEHTOBAHUX — ITICKOBUKH.
3a po3MipoM 3epeH IMICKH 1 MICKOBUKU MOAUISIOTECA Ha Tpy0o3epHuCTi (0,5...1 MMm),
cepennbosepuucti (0,5...0,25) 1 apidbuozepuucti (0,25...0,1 mm). 3a MiHEpaJbHUM
CKJIaJIOM — KBapllOBi, IIOJILOBOIIIATOBI (apKO30Bi), TJIAYKOHITOBI, CJIIOJIUCTI,
3aII3MCTI Ta 1H. PI3HOMAaHITHI JOMIIIIKA HAJAAOTH ITIICKaM 1 MICKOBHKAM BIIIIOBIIHOTO
3a0apBIICHHS: OKCUIH 3aJli3a — Oyporo, TJIayKOHIT — 3€JIEHOT0, OpraHidH1 PEYOBUHU —
YOpHOTO. 3a CBOIM MOXOJ/KEHHAM IMICKH MOXYTh OYTH MOPCBKHUMH, PIYKOBUMH,
O3€PHUMHU, €OJIOBUMH, (DITIOBIOTIIALIATbHIUMH.

[TumyBati mopoau (aIeBpHUTH) CKIANAIOTHCSA 3 yiIaMKiB miameTpoM Big 0,1 mo
0,01 mm. 3uleMEHTOBaHI aJIeBPUTH HA3UBAIOTh AJIEBPOIITAMU. AJIEBPUTH 3aHMaIOTh
MIPOMIKHE TOJIOKEHHSI MDK MiCKaMH 1 riuHamu. J{o HUX BIAHOCATHCS CYTJIMHKH,
jecu, JeconofioHl cyrnuHkd. CyrJIMHOK — OCaJoBa yJaMKOBa TipchKa MOpoja, sKa
MICTUTD y CBOEMY CKJIai 25...50% IIMHUCTUX YaCTHUHOK, pelITa — MilllaHl YaCTUHKHU.

TunoBuMHU ajeBPUTOBUMH IOPOJAaMU € JieCU. Jlec — TOHKO3EpHHCTA IyXKa
OJIHOpIJIHA TOpoJa CIpyBaTO-)KOBTOTO ab0 MaJbOBO-)KOBTOTO KOJLOPY, IMOPHUCTA,
Kap60HaTHa HE BEPCTBYBATA. CkrnanaeTses 3 apiOHUX (HI/IJ'IyBaTI/IX) 3€pEeH KBapIy 3
JOMIIIKOIO 1HIMUX MIHEpaTiB. Y TBOPIOE CTOBIYACTY OerMICTL [ToxomxeHHs neciB
OCTaTOYHO HE 3’scoBaHe. Jleconoldibwni cyenunku MEHII OJHOPIIHI, HIXK JIeC, MEHII
MOPUCTI, 1HOMAI BepcTBYBaTl. l[lepeBakHO 3aisraloTh Ha CXHJIaX. YTBOPIOIOTHCS
BHACIIJIOK TEPEBIAKIAAHHS Jiecy a00 MPOAYKTIB BUBITPIOBAHHS I1HIIMX T1PCHKUX
nopia

Tabnuys 6
Knacudikauisa y1aMKoBHX i INIMHUCTHX 0CATOBUX MOPiJ

Hiametp Hyxx (nggzhﬁflmomm) 311eMEeHTOBaH1 MOPOAU
I'pyna nopin yn?\iﬁm’ KyracTi Oo6xkatani Kyracri Oo6xkarani
ylIaMKU yIaMKU yJIaMKH yIaMKU
[Tonazg 100 bpuia Banyn bpunoBa | Banynnuii
Opekuis KOHIJIOMepat
ggg?oynaM- 10-100 11e6inp Tanbka Bpekuis | Konrnomepar
(neegitn) 1-10 KopcrBa ['pasiii XKopcrsenit | I'paBemnit
(>xopcTBsiHa | (TpaBiiHUI
Opekuis) | KOHIJIOMepar)
ITimani 01-1 ITicok ITickoBUK
(camitn)
[TumyBaTi 0,01-01 AneBpur, aec AneBpoutit
(aneBpUTH)
[enitu Jo 0,01 I'muna Aprimit
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I'nunucmi nopoou, abo meniTH, CKIAJAIOTHCA 3 YACTUHOK PO3MIPOM MEHIIE
0,0l mm y mgiamerpi. lle HaiOuLIBII TOMIMpPEHA Tpyla OCAJOBUX TOpPiA, BOHA
ctaHoBUTh moHan 60% ix 3aranbHOro 00’eMy. [lo 1i€i rpynu HamexaTh TIMHH 1
aprunitid. /7unu € B OCHOBHOMY IIPOJYKTaMHU XIMIYHOTO BHBITPIOBaHHS IOPiA
pi3HOro cknamy. IX HoAiiAOTE Ha eNOBialbHi, 200 3aIHIIKOBI, i mepepinknaneHi. Jlo
SMIOBIAJIbHUX TJMH HAJICKATh KAaOJIHH, MOHTMOPUJIOHITOBI riwHH. [lepeBinkmameHi
[JIMHU, KPIM TUIIOBUX TJIMHUCTUX MiHEpaIiB, MICTATh IMHJIyBaTl 4aCTOYKH KBapiLy,
MOJIbOBOT'O IIMNATY, CIIOIW TOLIO. 32 MOXOKEHHSIM BOHHU MOXYTh OyTH O3€pHHUMH,
MOPCHKHMH, PIYKOBUMH, JTH0I0BUKOBUMU. Koutip iX pi3HOMaHITHHI: 4epBOHO-0YypHil,
Oypuii, KOBTHM, CipO-3€JICHUH, TeMHo-cipHﬁ ['muan BOJOMIFOTH crienu(iIHIME
(I)IBI/I‘IHI/IMI/I BJIACTUBOCTSIMU: 1) MJIACTUYHICTIO, TOOTO 3/IaTHICTIO Ha6yBaTH OyIb-sIKOT
dbopMu Mg TUCKOM; 2) 3MATHICTIO MOTJMHATHA BOAY IMpPH 3MOYYBaHHI 1 p036yxaTH
(36impmryBatHcs B 00’emi 1o 40...50% 1 Oumbmie); 3) cirabor BOAOIPOHUKHICTIO.
BorHeTpuBKi rfIMHU BUKOPUCTOBYIOTH JUISl KEpaMidyHUX BHpOOiB, Gapdopy, dasHcy.
bimi kaoniHOBI TJIMHM — $K HANOBHIOBAaYl MpPU BUPOOHUITBI TMamepy 1 TyMHU.
INapocntoaucTi — aisg oAep>KaHHS LETJIH, YePeNulll, APEHAKHUX TPYyO. Apeinimu €
31IEMEHTOBAaHUMHU 1 YIIUIBHEHUMH TJIMHUCTUMU MOPOJAMHU, SIKI Ha BIAMIHY B TJIMH
HE pO3MOKAIOTh Yy BOJAl 1 HE MalTh IUIACTUYHOCTI. YTBOPIOIOTHCA BHACHIIOK
YIIUTBHEHHS 1 LIEMEHTYBAHHS [IIMH TPU KaTareHesi.

Xemozenni i 0iozenni (opzanozenni) 0cadosi nopoou. XeMOTeHHI MOpPOAU
YTBOPIOIOTHCS BHACIIJIOK BUIIAJaHHSI PEUOBUH 3 BOJTHUX p03‘{I/IH1B Ix moxinsoTs Ha
Kap60HaTH1 KPEMEHHCTI, 3a]i3UCTi, MapraHieBl, XJOpUIHI (rajoinHi), cyib(aTHi,
amiTHI (IIMHO3eMUCTI) 1 pocdaTHI.

KapbonmatHi mo P O 1M NEPEBAXKHO CKJIa/ICH1 KaJIBIUTOM 1 IOJIOMITOM.
Jlo HUX HaNeXaTh BAIMHSIKUA XIMIYHOTO MOXOJKEHHS, BAIHUCTI Ty(du (TpaBEepTHHHM) 1
JOJIOMITU. Banusakamu Ha3UBAIOTHCS 0CAJIOBI MOPOJIU, AKI CKJIAIal0ThCs TIEpe- BaKHO
3 KajgpUuTy (pialie aparoHiTy) 3 JIOMINIKaMH MIMIAHO-TJIMHKCTOrO MaTepiany,
KpeMHe3eMy, T0JIOMITY Ta 1H. Kosip BamHsKIB pi3HOMaHITHUNA: OLUH, cipuii, Oypuid
Tomo. BoHM mIiIbHI, MAacWMBHI, MAalOTh KPUCTAJIi4Hy a00 MPUXOBAHO-KPUCTATIYHY
CTPYKTYpy, OYpXJIMBO B3a€EMOJIIOTH 3 COJISIHOIO KHCIIOTOI. QOITOBI BamHSIKU
CKJIQal0OThCsI 3 MAJCHBKUX KYJIbOYOK-OOJITIB, 3IEMEHTOBAHUX BAIMHUCTUM
LIEMEHTOM.

Xemozenni nopoou biozenni (opeanozenni) nopoou
KapoOonarni: KapOonarni:

BAaITHAK OOJITOBHM, BAITHIHUI BaITHAK (YepenaniKoBuii, KOpaToBUH,
Ty, T0JTOMIT CEpITyJIOBHi, BOJIOPOCTEBUIA TOIIIO),
Kpemennucri: Kpeiiia, Mepreib

re3epuT, KpeMiHb, ONOKa Kpemenmucri:

Mapranuesi: JI1aTOMIT, Tperesn

HipOJIO3UT, MAHTaHIT, KaycrooioiTu:

MICUJIOMENIaH, POJOXPO3UT Topd, Oype Byriuis, KaM’ siHe Byrmnﬂ
I'asoigni: AHTPALIMT, CAIIPOTIEIIT, TOPIOYi cnaHul,
KaM’siHa CUTb, KaJiiH1 CoJl Ha(Ta, achanbT, 030KEPUT, TOPIOYL
Cyabdatni: ra3u, sutap (OypInTHH)

Tifc, aHT1IPUT, MIpaOLTIT
A.mTHl (rmuHo3eMHUCTI): TaTEPUT, OOKCUT
®ocdartni: pochopur
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OpraHOreHHI BalHSAKH YTBOPIOIOTHCS 3 HYCPEIHAIIOK MOJIOCKIB Ta IHIINX
CKeICTHHX YaCTHH TBAPHHHHUX OPraHi3MiB a00 BOAOPOCTEH. 3aleKHO BiX
mepeBakaHHsA y iX CKIal THX YM iHIIMX PEIITOK TBapPHH a00 POCIHH BAllHSIKH
MOJUISIOTE Ha: KOPAJIOBL, YepeNaIikoBi, (y3yIiHOBI, HyMyIITOBI Towo. PisHOBHIOM
OPraHOTCHHUX BAIHAKIB € Kpelioa, sIka CKIaIa€ThCsl B OCHOBHOMY 3 IPiOHHX PEIITOK
BaIIHUCTHX BOJOPOCTeil KOKomiTOoGopun Ta mepeens. OCTaHHIH € MEPEeXiJHOIO
TipChKOIO MOPOAOI0 MK KapOOHATHUMH 1 TIIMHUCTUMHU TopojaMu. BiH ckiamaeTbes
Ha 50...70% 3 CaCOj3 opranoreHHoro noxomxenss, a pemra 50...30% npunagae Ha
[JIMHUCTI YaCTUHKHU, B CKJIAJAl SKUX € YaCTHUHKHU SIK YJIaMKOBOIO, TaK 1 XIMIYHOTO
MOXO/KEHHS. Mepreri € HiIHHOI CUPOBUHOIO JIJIs1 BUPOOHUIITBA LIEMEHTY.

Banuani mygu, adbo mpasepmunu, OPUCTI MOPOAH, IO YTBOPIOIOTHCSA MPHU
ocilaHHSl KapOOHATy KaJIbLiI0 3 XOJOJHUX abo rapsuux pKepen MiA3eMHUX BOI.
Bonu yacTo MicTaTh y cO01 Yepemnamnikd Ha3eMHUX OpraHi3MiB, BIJOMTKH JHCTKIB 1
T'JIOK pociuH. BUKOpHUCTOBYIOTHCS sIK Oy iBENbHUIN MaTepial, IeKOPaTUBHUI KaMiHb
Ta JUIsl BUNIAJIFOBAHHS BalTHa.

Jonomimu — TOpOIM, CKIAJAEHI B OCHOBHOMY MIHEpPAJOM JIOJIOMITOM
CaMg(COs),. MicTaTh TOMIIIKKA KaNbLUTY, TINCY, aHTIAPUTY Ta 1HIIUX MiHEpaiB.
3abapBiieHHs )KOBTYBATe, CIpe, POKEBE, 3AJICKUTh BiJl JOMIMIOK. Jly»e HaramyroTb
IIIJIbHI BaIHAKH, aj€ BIAPI3HIIOTBCS BiJ HUX CJIa00I0 PEaKIE 3 COJITHOKO
KHCJIOTOI0. BUKOPUCTOBYIOTHCS sIK OY/IIBENIbHUNM MaTepiai, y MeTainyprii, B XIMIUHIH
Ta 1HIIUX TaTy3sX MPOMHUCIOBOCTI.

KpeMeHnucti mopoau Jo KpeMEHUCTUX MOPiA XIMIYHOTO
MOXO/PKEHHS HAJIE’)KaTh KPEMEHUCTI Ty(u, a00 ref3epuTH, 1 KpEMEHI1, OTIOKH.

l'etizepum — OGina abo CBITJIO-3a0apBjeHAa XEMOT€HHA MOpPHCTa MOpPoja, IO
YTBOPUJIACSA BHACIIJIOK BUIAJAHHS KPEMHE3EMY 3 BOAM Te€i3epiB Ta IHIIUX Trapsuux
TDKEpEU.

Kpeminv — ocagoBa mopoja, ckiiajjeHa B OCHOBHOMY XaJIIIEZIOHOM 1 OTajoM 3
PI3HUMH MEXaHIYHUMH JOMIIIKaMU. 3yCTPIYAETHCS MEPEBAKHO y BUTIISAI KOHKPEIIii
pi3HOI dopMH 1 poO3MIpy cepel I1HIIUX OCaJOBHX IIOPiA, OCOOJMBO KpeHiu.
3a0apBIiieHHsI YOpHE, Cipe, ’KOBTE, 3JlaM YepenalikoBUil. Y TBOPIOETbCS 3 KOJIOiTHUX
po3unHiB SiO7 Ha JHI MOPA.

Onoka — KpeMEHHCTa JIerka IOpHCTa XEMOIeHHa O0caZoBa IMOpoja, IO
CKIIQZIA€ThCs 3 aMopdHOro KpeMmHezemy (omany) a0 90% Ta TIUHUCTOT PEYOBHHH 3
JOMIIIKAMU CKEJIETHUX PEIITOK OpraHi3MiB (pamiofisipiii, ryOOK, T1aTOMOBHUX
BOJIOPOCTEN Ta iH.), 3epeH KBapily, IVIayKOHITy, monboBuUX mmmaTiB. Komip Bix
roiay0yBaTo-ciporo no Maibke 4OpHOTO. [HKOMM 3a 30BHINIHIM BUTJIAIOM Haramgye
J1aToMIT ab0 Tpemert.

3 KpEeMEHUCTHUX TIOPiJl OPraHOTEHHOT'O TTOXOPKEHHSI HAMOUIBII MOITUPEHUMHU €
J1aTOMIT 1 Tperied.

Jiamomim — myxka abo cl1abo3leMEeHTOBaHa TipCchbKa MOpoAa, CKJIaJaeHa
TOJIOBHUM YHMHOM 3 PEIITOK JIIaTOMOBUX BOJIOPOCTEH, YACTKOBO PAIIOJISIPiid Ta TyOOK,
4acTO 3 JIOMIMIKaMH TJWHU 1 FJ'IayKOHlTy 3abapBnenns Oine. JlocuTh Jerka.
BukopucToBy€eThCS )1 TETIOBOT 1 3BYKOBOI 130711111, SIK OyAiBEIbHUN MaTepiall.

Tpenen — nerka, aye MOpUCTa, MyXKa OcaloBa IMOopoAa 0Ol0XEMOTeHHOTO
MOXO/DKEHHS. 3a 30BHINIHIMU O3HAKaMHU CXOXka Ha giaToMiT. CKIAJa€eThCcs 3 TyKe
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IpiOHUX OMAJIOBUX 1 XaJIEJOHOBUX YACTHHOK, TJIMHUCTOTO MaTepialy 1 He3HA4YHOI
KUIBKOCTI CIIKYJ TYOOK, Yepenariok, paaiojspii Ta aiaToMoBux Bogopoctei. Kosip
O11uii, Cipuil, pOXKEBHM, YOPHUH.

3aM13UCT1 MOPOIHU XapaKTEPU3YIOTHCA MIABUIIICHUM BMICTOM CITOJIYK
3aJli3a y BUTJISAI OKCHIB, TIIPOKCHAIB, KapOoHaTiB, cynbdariB. J0 HUX HaJIeXKaTh
Oyp1 3aTi3HIKU, CUJIEPUTOBI MMOPOIH, CYIb(IAM Ta 1H.

bypi 3anizuaxu — cymim TiIPOKCHAIB 3ajli3a 3 TJIMHUCTUM MaTepiaJoM.
BinknmamaroTecsi B MOpCchKHMX OaceiiHax, o3epax 1 Oojorax. [Ipum BMmicTi 3amiza
30...40% 1 OimbIIIe BUKOPUCTOBYIOTHCS SIK 3au1i3H1 pyau. Komip mopoau xKoBTO-0ypHil.
HaiiGinsmmm pogoBuiieM B Ykpaini € KepueHcbke.

Cuodepumosi nopoou cknaneHi miHepamom cugeputoM FeCOs; 3 momimkamu
TJIMHUCTOTO, TEPUTEHHOTO Ta OPraHOTEHHOTO MaTepiany. YTBOPIOIOTH MPOIIAPKH,
miH3u 1 okpemi koHkpenii. CTpykTypa 3epHucta. Koimip >KOBTyBaTo-Cipuii, Cipui,
TEMHO-CipHil. BUKOPUCTOBYIOTBCS SIK 3aJ113H1 PY/IU.

Cynbdiau 3aiza npeAcTaBiIeH] MPUTOM 1 MapKa3uTOM. BeTUKHUX CKyImueHb He
YTBOPIOIOTh. 3YCTPIYAIOTHCA Y BUIJISAI OKPEMHUX KOHKpEIliH, SIKi 3aJsratoTh cepej
0CaJI0BUX MOPII.

MapranmeBi mopoJgH 3aNOXOMKEHHIM JyxKe OJU3bKI 10 3aT13UCTHX.
YTBOPIOIOTECS B MOPCHKMX, pijillie O3epHHUX, OaceifHax. IX ckmagaioTh okcuam i
TAPOKCUIA MapTaHIIO-IIPOJIIO3UT, MAHTaHIT, ICUJIOMENaH Ta 1H. [lepeBakHO BOHM
YTBOPIOIOTh  3€MJIMCTI MAacH TEMHOro Kojabopy. HalOuipliuMu pogoBHUILIAMH
MaprasieBuX pyJ Takoro TUIly B YkpaiHi € Hikononbsceke. BennKoTOKkMaKkiBChKeE.

KapOonathi MapraHiieBi opoau CKJIaJICH1 POAOXPO3UTOM 1
MaHTaHOKAJIBIUTOM 3 JIOMIIIKOIO TEPUT€HHOTO 1 TJIMHUCTOro Marepiany. BoHu
ciporo abo poKeBOTr0 KOJILOPY, MAalOTh 3€pHUCTY OYyIOBY, IIiJbHI. Benuki moknaau
KapOOHATHUX MapraHieBUX pya € y BeaukoTOKMakiBCbKOMY POJOBHILI 3aropi3bKO1
o0JacTi.

Xnopunagui (ranoimHi) icyabPaTHI mMOpPOIHN AyKe OJMU3BKI 32
yMOBaMHU yTBOpPEHHsS. BOHM € THUMIOBMMHU XIMIYHUMHU YTBOPEHHSMH, SIKI BUHHMKIIH
BHACIIJIOK BUNAJAHHS 3 BOJHUX PO3YMHIB Yy 3aMKHYTHX MOPCHKHX OaceiiHax abo
o3epax. Jlo mux mopia HajekaTh KaM’ sHa Cib, KaJilHI COJIi, TIIC, aHTIAPHUT, SKi
OXapaKTEepPU30BaHI paHille sIK MIHEPaJIH.

JloaniTH U X (TTIMHO3EMUCTUX) TOPI HaJEXKaTh JIATEPUTH 1 OOKCUTH, SKi
CKJIaJIal0ThCS B OCHOBHOMY 3 OKCH/IIB 1 T1APOKCHUIIB aTIOMIHIIO 1 3aJ113a.

Jlamepumu — 0casioB1 T1IPChKI MOPOJIH, SIKI YTBOPIOIOTHCS BHACIIIOK (DI3UYHOTO
1 XIMIYHOTO BUBITPIOBaHHA 0araTux Ha INIMHO3EM MarMaTUYHHX MOpia (HeemHOBUX
CIEHITIB, TPAHITIB TOIIO) B yMOBax >KapKoro i Bosiororo kiiMary. CKiaJaroTbCs 3
OKCHU/IIB aJTFOMIHII0, 321132 1 CUIIIII0. 3a0apBJICHHS MEPEBAXKHO KOPUIHEBO-UYEPBOHE.

boxcumu — ocanoBi Tipchbki TOpOaW, OaraTi Ha TIAPOKCUAM aATIOMIHIIO.
BukopucToBytoThCsl SIK pyAu IS 100yBaHHS ajlOMiHIIO. 3a 30BHIIIHIM BUTJISAOM
nyke moaiOHI 10 JatepuTiB. B ocHOBHOMY 1€ MyXKi, 3eMJIMCTI a00 OLIbIN TBEP/Ii
Macu 4YepBOHO-KOPUYHEBOTO, >KOBTO-Oyporo komwsopy. YacTto marore 00060BY abo
OOJIITOBY CTPYKTYpPY. 3a MOXO/HKEHHSIM OOKCHTH OyBarOTh 3aJUIIKOBI (JIATEPUTOBI) 1
nepeBiaKIaaeHi (0caaoBi).
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Haii6inpm xapakTepHUMH NMPEeACTaBHUKAMU G o CcpaTHHU X MNMOP1 1 €
gocgopumu — ocanoBi nopoau, 30araueHi Ha docdar Kanpiio. BoHu 3ayaraiTs y
BUTJISIZII BEPCTB WIUTBHUX OJHOPIIHUX TEMHO3a0apBJICHUX MOpPiJ a00 YTBOPIOIOTH
KOHKpeIlii giametpoM 10 10 cMm 1 Oinibiiie, ckinaaeHi GocdaTHO PEYOBUHOIO B CYMIII
3 TIMHUCTUM a00 KapOoHaTHUM MaTepianioM. Docdoputu, ki MicTATh 10% 1 OibIie
P2,05 BUKOPUCTOBYIOThCS JUIsl BUTOTOBIEHHS (hochopHux n1o0puB. [lokmaau ix Bigomi
Ha [Tomimm, a Takox B XapKiBChbKil Ta JloHelbKii 001acTsX.

KaycTo006101TWu—roprodi mopoau OpraHOTeHHOTO MOXO0KeHHS. J[o HUX
Hanexats Topd, Oype 1 Kam’sitHe BYTULISA, CAlpONENiTH, TOPIOYl ClaHIl, HaTa Ta
NPOAYKTH 1i MEepeTBOpeHHS — acdayibT 1 030KepuT, roproui rasu. Cloau X 4YacTo
3apaxoBYIOTh 1 IHTAp.

Topgh — Gypa abo TeMHa MOPHCTA TIPChKa MOPOJA, IO CKIATAETHCS 3 PEIITOK
POCTIHH, SIKI 3HAYHOIO MIpOIO 3MIHEHI MPoIlecaMu PO3KJIaay. Y TBOPIOETHCS B O0JI0TaX
3 MOXY, TPaBH, JIUCTA, CTeOEI, KOPIHHS, AEPEBUHH, MICTUTh TaKOX 3HAYHY KUIbKICTh
MiHepabHOi peuoBuHU. B ckiaai Topdy € Byriaens (35...59%), BoaeHs (6%), KuceHb
(39%) 1 azot (2...3%). Topd € mMoOYaTKOBOKO CTAaJIi€I0 TMEPETBOPECHHS OPraHIvYHOI
PEYOBHUHM B Oype BYT1JUIsl, KaM sTHE BYTULIS 1 aHTPALIUT.

BukonHe Byruuisi yTBOPIOETHCS 3 HA3eMHHX POCIHMH (TyMYCOBE BYTUJUISI) Ta
HIKYMX BOJOPOCTEH 1 IUJIAHKTOHY (carporieneBe Byruuisi). BoHo ckiamaerbes 3
OpraHiyHOi Macu 1 MIHEpPaJIbHUX JOMIIIOK. 3aJIeKHO BIJ] CTYIEHS TMEPETBOPECHHS
OpraHiyHOi PeYOBHHHU, (PI3UUYHUX BIACTHBOCTEW 1 CKJIAAy BUAULIOTH Oype BYIiLIA,
KaM’siHE BYT1JUISI 1 aHTPALIUT.

bype eyeinna — cnabomeramopdizoBaHe BUKOIIHE BYTULISA, MEPEXiJHA CTafis
BiA Topdy mo kam’siHoro Byriuis. Ilopoga TeMHO-Oyporo KoJibOpy 3 3€MIIMCTUM
omuckom. TBepaicte 1,5. Mictute 10 75% Byriento. Ilopona 3 o3Hakamu AepeBHOI
CTPYKTYPH HA3UBAETHCA JICHIMOM.

Kam’aue 6yeinng — 4opHOTO KOJIBOPY, Mae TBepAicTh Big 0,5 mo 2,5, Ommck
xKupHUil a60 cmonsHui. Bmict Byrnerto 80...85%. YTBoproeTses 3 Oyporo Byriuis
1111 BIUTMBOM TI1JIBHIIICHOTO THUCKY 1 TEMIIEPaTypPH.

Aumpayum — wHaWOUIBII MeTamopdi30BaHE BHUCOKOSKICHE BYruuisi. Mae
CipyBaTO-4OpHUN KOJip, OJUCK METaliuyHuid, TBEpAICTh 10 2,5. loputh 6e3 aumy,
BOJIOZ1FOYM BUCOKOIO TETJIOTBOPHOIO 3AATHICTIO.

Canponenim (campornesneBe BYTUUIf) YTBOPIOEThCSA MPU BITHOBHOMY PO3KIIaji
PEIITOK POCIMHHOTO Ta TBAPUHHOTO IJIAHKTOHY B YMOBAaX TaK 3BAHOTO «THUIOYOTO
Myny» (camponento). HalOUIbIl YUCTUM CampolesieBUM BYTULUIAM € 0o2xed —
MAaTOBHMM, HEBEPCTBYBATUH, 3 UEPEIMAIKOBUM 31amMoM. Canporienbs BUKOPUCTOBYIOTh
AK LIHHE TOOPUBO, IS Tpsi3boiKyBaHHA. CamporneniTyd Mpy HarpiBaHH1 0e3 A0CTYyIy
MOBITPS JIal0Th OaraTo ra3onoI0HUX Ta PI3HUX FOPHOYUX MPOIYKTIB.

Toproui (6imyminosni) cranyi — TIIMHUCTI, BaITHUCTI Ta KPEMEHMCTI CIaHIII,
30aradyeHi opraHiuHuMH pedoBuHaMu (10 60%), 3aBASKKM SIKUM MOXYTh TOPITH.
BukopucToBYIOTHCS SIK TIAJIMBO Ta SIK CAPOBHUHA JIJIs1 XIMIYHOI TPOMHUCIIOBOCTI.

Hagpma — wmacnsaucta piauHa 3 XapakTEpPHUM 3amaxoMm. | OJIOBHUMH
KOMITIOHEeHTaMu HadTH € Byriens (6nu3pko 85%), Bonenb (11...14%). Konip nadtu
BiJ1 OypO-4OPHOTO JI0 CBITJIO-TIOMapaHIOBOTO.
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Acghanbm — 1ie IPOIYKT MepeTBOpeHHs: HapTH HadTeHoBoro psay. TBepauii
BUKONTHUN OITyM TEMHO-OYpOro 1 YOpPHOTO KOJhOPY, 13 3amaxoMm HadTu. biauck
CMOJIUCTHH, TBEpAICTh Onu3bko 3, ryctuHa 1...1,2 r/cm®. BHKOPHCTOBYETHCA Is
ac(abTyBaHHS JIOPIT Ta BUTOTOBJICHHS JIaKiB.

O3okepum, a0 cipcbkuti 8ick, — TEMHO-Oypa, KOpUUYHEBAa Maca, MoAiOHa Ha
BICK, 3 3amaxoM HadTu. CKIIaJaeThCs 3 TBEPAUX BYTJIEBOAHIB MapadiHOBOTO PALTY.
BuxopucroByeTbcsi 'y Meaunui. OUHIIEHUHA O30KEPUT HAZUBAETHCS IIEPE3UHOM,
KU [IMPOKO BUKOPHCTOBYETHCS B MPOMHCIOBOCTI. HallbimpimmM pomoBuiiem
030KepuTy B YKpaini € bopucnasceke.

lI'oproui ea3u — TEHETWYHO 3B's3aHi 3 HA(TOIO 1 MPEACTaBICHI METaHOM 3
JOMIIIKAMHA BaXXKUX BYIJICBOJAHIB, a30Ty, BYIJIEKUCIOTH, CIPKOBOJHIO TOIIIO.
BukopucTOBYIOTHCS SIK LIHHE MAJIMBO 1 XIMiYHA CUPOBHHA.

Hnmap (6ypwimun) — BUKOIIHA CMOJIa XBOMHHUX JepeB. AMop¢dHa pedyoBHHA
’KOBTOTO 1 >KOBTO-YEPBOHOT'O YU OLIOr0 KOJIbOPY. TBepAicTh OJu3bKO 2,5, rycTHHA
1r/cm®. Topurh, mIaBUTBCA. 3ycTpiuacThcd y BUMISAAL 3€PeH 1  IIMATKIB
HempaBuiIbHOI popMu Macoro 110 2 Kr. B ssHTapi yacto OyBaroTh BKIIFOUEHHSI KOMaXx 1
PEIITOK POCIUH. BHKOPUCTOBYETHCS MJIE BHUTOTOBJICHHS 130JISITOPIB, SIHTApHOT
KHCJIOTH 1 mpukpac. HalOinbmni pogoBuina € Ha miBAeHHOMY Oepesi banTiiickkoro
Mopsi. B VYkpaini 3yctpivaetbes B KwuiBcbkiil, PiBHeHCHKIN, YKUTOMHPCBHKIH,
JIpBiBCBKIM 1 XapKiBChKiN 00JIaCTSIX.

MeTtamop@divHi ripcbKi mopoau

Memamopghiuni nopoou He MaIOTh €IMHOI 3araJIbHONPUIHATOI Kilacuikarii.
HuHi OumpuiicTe AOCHITHUKIB Kiacu(ikye ix 3a meramopdiunumu Qanismu. [lin
Memamopghiunoto gayiero PpoO3yMIIOTH TOPOJIU PIZHOTO CKiIaay, cpopmoBaHi B
MoAIOHUX TEpPMOJUHAMIYHUX yMOBax. [[s perioHasbHOrO MeTaMopdi3My HaHO1IbII
XapakTepHUMH € ¢allli — 3eJIeHUX CIaHIiB, aM(i00ITOBA, THEMCOBA 1 TPAHYIITOBA;
JUTSI TMHaMOMeTaMopQi3My — 3€JICHUX CIAHIIIB; JIJIT KOHTAKTOBOT'O — POTOBHKIB.

MertamopdiuarM  TopoJaM  BIACTUBI  crmenudidHi  CTPYKTYpH,  SIKi
BIJIPI3HSIOTHCS BiJl CTPYKTYp MarMatudHux mopin. Lle mosicHIoeThCs TUM, 0 BOHH
YTBOPIOIOTHCS BHACIAOK NEPEKpHUCTaNI3aIli MOPia y TBEpOMY CTaHi, a HE B MPOIIECi
3aCTUTaHHS PO3IUIABIB, K Y MAarMaTUYHUX MOpojax. Y MeTaMmophiuyHUX MOpPOJax
MIHEpaJIM HOyXe pPIIKO MalOTh BJIACTUBY iM KpucTaliuHy ¢opmy. OCHOBHUMH
CTPYKTypaMu MeTaMOp(pIUYHUX TMOpIJ € KaTakJIacTU4YHI, KPUCTaIOO0JAacTOBl 1
MONKITITOBI.

Kamaknacmuuni CTpyKTypHU XapaKTEpHU3YIOThCS HAsBHICTIO J€POPMOBAHUX 1
pPO3TPOIIIEHUX  3€pEH MiHEpaJiB. Bonu  ytBOprOIOTHCS B nporieci
nuHaMmomeTamop(dizmy. Taky CTpyKTypy MarOTh TEKTOHIUHI OpeKduii, KaTakJIa3uTH,
MIJIOHITH.

Kpucmanobracmosi cTpyktypu — 11€¢ TOBHOKPHUCTAIIYHI CTPYKTYPH TipCHKUX
MOpiJI, 10 YTBOPHWJIMCA BHACTIZOK X MepeKpucTaizamii y TBEpIOMY CTaHi, KOJHU
OJTHOYACHO POCTYTh KPHUCTAIM BCIX MiHEpamiB. 3alexHO Bix (HOpPMH 3€peH cepen
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KPUCTAJIOOJACTOBUX CTPYKTYp BHAULIIOTH 2parobracmosi, nopgipobracmosi,
JIyckami Ta 1H.

lloiikinimosi CTPYKTYpU XapaKTepU3YIOThCsl O€3MaJHUMH BKJIIOYEHHSIMHU
0araTboX 3epeH OJHOro abo PI3HUX MiHEpadiB y 3HA4YHO OUIbIINI 3€pHA I1HIIUX
MIHEpaJiB.

Haii6is1p111 XapakTepHUMH TEKCTypaMu Il MeTaMOp(MIYHUX TIOPia € cmyeacmi
1 cranyroeami, PiaIIe — MACUBHI.

Cepen Metamopd14HUX MOP1A HAHOUIBII MOMIMPEHUMH € THeWcH, aM(piOomiTH,
KPUCTAJIIYHI CJIaHIll, MapMypH, TPaHyJITH, KBapIUTH, POTOBUKU 1 3eJIE€HOKaM’sHi
MOPO/IH.

I'neticu ctaHoBHATH Omm3pko 65% Bcix Meramopdiuynux mnopia. Bonwu
CKJIQIalOThCcs 3 KBapIly, MOJIbOBOTO INMAaTy, CI0A, aM(iOomiTiB 1 MipOKCEHIB.
Po3pi3HstoTh OpTOTHEHCH, YTBOpeHI mpu MeTamopdi3mi TpaHiTiB, 1 HaparHeicu,
YTBOPEHI 3 MICKOBHKIB, KOHTJIOMEPATIB Ta 1HIIUX OCaJ0BUX MOpiJ. Bix rpaHiTiB BOHU
BIJIPI3HAIOTBCA ~ XAapaKTEPHOIO TI'PaHOOJIACTOBOK  CTPYKTYpPOIO 1  CMYracTolo
TEKCTypol0. BUKOpPUCTOBYIOThCS siIK OyniBeNbHUN MaTepiai. 3 THelicaMy IMOB'A3aH1
pojioBuIla rpadity 1 CIro.

Ampibonimu yTBOPIOIOTHCSI TOJIOBHMM YHMHOM 3 CEpPEeIHIX 1 OCHOBHHUX
MarMaTUYHUX T1PCHKUX TOPiJI, a TAKOXK MEpreiB, KapOoHaTHUX TIKMH. CKIIaqaloThCs
3 am(iOoiB, IJIariokiias3iB, MIPOKCEHIB, TpaHariB. Koiip mnepeBaxHO YOPHHIA,
3eJieHui, Oypuil. MaroTh rpaHo0IaCTOBY CTPYKTYpPY 1 MACUBHY TEKCTYPY.

Kpucmaniuni cnanyi — 3aranbHa Ha3zBa PI3HOMAHITHUX MOBHOKPHUCTAIIYHUX
MeTaMOp(pIYHUX TIPCBKUX IMOPiJ, L0 YTBOPIOIOTHCS B IMpoLecl MeTamopdizmy
MarMaTM4HUX abo0 ocaJoBUX TOpiA. MaroTh pi3HUN CKJIad, aje BiAPI3HAIOTHCS
OIHIEI0O  3arajlbHOIO  BJIACTUBICTIO —  clayloeéamicmio, TOOTO  3JATHICTIO
PO3KOJIIOBATHCS HAa TOHKI IUTACTMHKU. 3a MIHEPAJbHUM CKJIAJIOM PO3PI3HAIOTH
CITIOJISIHI, XJIOPUTOBI, TAJIbKOBI, aM(100IITOBI, KPEMEHHUCTI CIaHIll. 3 HUMU T10B’s3aH1
POJIOBUINA TAJIBKY, CIIOIH.

Mapmypu — 3epHHCTI KapOOHATHI IOPOJAM, SIKI YTBOPIOIOTHCS BHACIIIOK
nepekpuctamizaiii BamHsAkiB. Koumip pi3HOMaHITHUN (OUIMHA, 4YEpBOHUMU, CIpHid,
KOBTHH, YOPHHUHN, CMYracTU{ TOIIO), 3YMOBJICHUN HASBHICTIO PI3HUX JOMIIIOK.
Crpykrypa rpano6i1acToBa. BUKOpHUCTOBY€ETBCS K JICKOPATUBHUM 1 OOJUIFOBAILHHM
Mmarepian. B Vkpaini pojoBumia mapMmypy € B 3akapmnarchbKiid Ta JKUTOMUPCBHKIi
00JacTsX.

I'panynimu CKIaAArOTHCA TOJIOBHUM YWMHOM 3 MIHEpAIIB CBITIMX KOJbOPIB:
MOJILOBOTO INMATy, KBapily, TpaHaTy ToOIIO. MaroTh TPaHOOIACTOBY CTPYKTYpY,
1HKOJIM CJIAHLIIOBATY TEKCTYPY. Y TBOPIOIOTHCS TP PErIOHATIBHOMY MeTaMop(di3Mi.

Keapyumu — 1minpH1 3€pHUCTI TOPOAM, CKJIaJE€HI TOJOBHUM YMHOM 3 KBapIly.
YTBOprotoThCsl Mpu MeTamop(i3mi KBapLOBUX MICKIB 1 mickoBHKIB. Komip cipuid,
pokeBuH, koBTyBaTud. CTpyKTypa rpaHo01acToBa, TEKCTypa CMyracra 1 MacHBHA.
BuxopucroBytotbes B OyaiBHUIITBI. B YKpaiHi pomoBuilia KBapIuTiB 1aBHO BiJIOMi B
paiioni M.OBpyua (Ha miBHOYI JKutomMupchkoi o6sacti). BoHn BUKOpUCTOBYBaIUCS Y
OyniBaunTBi e B KuiBcekiit Pyci. Benuke 3HaueHHs MaroTh 3ai3UCTI KBapIUTU
(mKecmiyiTh), 3 IKUMH TI0B’3aH1 BEIUKI MOKIIaau 3ami3aux pya y Kpusomy Posi.
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Pocosuxku — 1mimBHI 3€pPHUCTI TOPOAU, SKI YTBOPIOIOTHCS BHACIHIIOK
KOHTaKTOBOro MeTamop¢izmy. CKlagaroThCsl 3 KBapily, CIIOIM, MOJHOBUX IIIATIB,
rpaHaTiB Ta 1HIUX MiHepaniB. CTpykTypa IIUIbHa 1 TpaHoOIacToBa. 3laM
YepenaniKoBHiA.

3enenokam'sini nopoou — 1€ 3MiHEHI OCHOBHI edy3uBHI mopoau (maiabasu,
nopdiputn), ckiaaeHi amdidbosaMu, €migoToM, Cltogamu, xjgoputoM. HaitGinbie
nomupeHHs B Pocii Ha cxigHoMy cxuiti Ypaiy.

Koumponwni 3anumanns i 3a60aHnA

o Take ripcbki mopoau?

Sk kmacudikyoTh TipChKi Mopoan?

Sk kmacudikyloTh MarMaTuyH1 TipchKi mopoan?

[Ilo Take cTpyKTypa i TEKCTypa mopoau?

SKi CTPYKTYpH 1 TEKCTYPH XapaKTepH1 I MarMaTUYHUX 1mopia?

BuB4iTh 32 HaBYAIBHUMH KOJEKIISIMH TOIIUPEHI MarMaTU4Hi IMOPOJIH,
HABYITHCS PO3PI3HATH Ta OMUCYBATH 3aMIPOIIOHOBAH1 BUKJIA/IauyeM 3pPa3KHu.

7. Sk xnacu@ikyroTh 0Ca/I0B1 TPChKI MOPOIU?

8. JSIKi CTPYKTYpH 1 TEKCTYypHU BJIACTUBI JIJIsl 0CAI0BUX TOP1N?

9. SIxi Bu 3HaeTe rpynu yinamMKoBUX HOPi?

10. fki Bu 3HaeTe XeMOTeHHI MOPOIn?

11. ki Bu 3HaeTe opraHoreHH1 nopoau?

12. o Take metamopdivni mopoau?

13. ki cTpyKTypH 1 TEKCTYpH THUIIOBI Ui MeTaMOop(hiyHUX TOpifa?

14. BuB4YiITH 3a KOJEKI[ISIMH TMOIIMPEHI 0CaaoBl Ta MeTaMop(iyHl MOPOJH,
HABYITHCS 1X OMHCYBATH Ta PO3PI3HATH HA 3alPOTIOHOBAHMX BHUKJIAJAadueM
3pa3Kax.

ok wdE

2.4. Tema 4. YABJIEHHSA NTPO TEOAUHAMIYHI ITPOLECH.
BUBITPIOBAHHSA
epeJsia eHeprii reoIMHAMIYHUX NPOLECIB

BuyTpimHi # 30BHIIIHI Teocdepu MIaHETH TICHO B3aEMOJIIOTH MiX CO0O0IO,
OOMIHIOIOUMCh PEYOBUHOIO, EHEPri€l0 Ta B3a€EMHUM JAMHAMIYHUM BIUIMBOM IXHIX
CEpeIOBUIL.

SIKIO TPOCTEXUTH 1CTOPiI0 PO3BUTKY armochepu 3emii, Bog CBITOBOro
OK€aHy Ta MaTepuKiB, JiTochepu Ta Oiochepu, TO MOKHA KOHCTATyBaTH CKJIaJHI Ta
B3a€EMO3YMOBJICHI 3MIHM iXHIX (i3UKO-reorpaiyHuX XapaKTEPUCTHK, BOJIHO-
TEIJIOBOT0 OajlaHCy, XIMIYHOTO CKJIaay TOIIO.

Po3nin reonoriyHOi Hayku, SKUM BUBYA€ MPOLECH, LIO0 BiAOYBAarOThCS Ha
MoBepxHiI 3emini Ta B ii Haapax, HA3UBAIOTh OUHAMIYHOI 2€0JI02IEl0, a, BIJIOBIIHO,
MIPUPOIHI TPOIECH, IO 3yMOBIIIOIOTH (POPMYBAHHS 1 PO3BUTOK 36MHOI KOPH, B TOMY
gucii 1 ii penbedy, Ha3UBAIOTh 2e00uHaAMiYHUMU, aD0O 2eoo2iuHUMU, NPOYEeCamu.
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Brnacune B3aemomisi reocdep MIaHETH 1 3YMOBIIOETHCS IIUMH TPOLECAMH, SIKI
PI3HATHCS 3a IHTEHCUBHICTIO, MOITUPEHICTIO Ta JUKEpeJlaMHi €HEPrii.

Jesaxi mporecu BIAOYBalOThCA HAA3BUYAMHO IIBUIKO Ha OOMEKEHUX
TEPUTOPIAX, CIHPUUYUHAIOYM KaTacTpodiuHl sBUIIA Yy NOpUPOAl (BYJIKaHIYHI
BUBEP)KCHHS, CEJl, TIPChKI OOBaJIM, MaBOAKU, 3€MJIETPYCH TOINO). [HIII mporecu
TPUBAIOTH JICCSITKU W COTHI MUJIBMOHIB POKIB, OIIMPIOIOTHCS HA BETMYE3HUX TIJIOMIAX
1 HACMIAKK 1XHBOI J1i, HA MEePIIUA TOTJISAI, HEMOMITHI, @ HacHpaBl MPU3BOIATH 10
r71I00aMbHUX SIK Ha TTOBEPXHI, TaK 1 B HaJpax IJIAHETH.

EneprernunuMu JpKepelaMu TEOJOTIYHMX TMPOIECIB € HaApa IUIaHeTH 1
Kocmoc.

VY meprioMy BUIIAIKY €HEPrito Ha3UBAIOTh €HO02eHHOM: 10 Hel HAJIe)KATh BUIH
€Heprii, MOoB’sA3aH1 3 MpoIiecaM BCepeIuHl 3eMJli — po3Majl paaiOaKTUBHHUX 130TOIIIB,
rpaBiTalliiHe CTUCHEHHS IUTAHETH, YIIIJIBHEHHS PEYOBHMHM 3€MHUX HAJp TOIIO.
BuyTpimHs (eHIOoTeHHA) eHepris HaAXOAUTh JI0 TMOBEPXHI IUIAHETH Yy BHUIJISIL
TEIJIOBOTO TMOTOKY (TEIUIonepeaBaHHs 3 TVIMOMHHUX 30H 32 PaxyHOK IMPUPOIHOL
TETJIONPOBITHOCTI MOPiJT), @ TAKOXK 3 JOIMOMOTOI0 MarMaTUYHUX PO3ILIaBiB, HATPITUX
(TepMmanbHUx) BoA Ta 1H. TeruioBWil MOTIK 3YMOBJIOETECS B OCHOBHOMY
PaoioakmusHUM po3nadom 1 epasimayiiiHoo cenapayicto pe4oBUHU SpA.

Jlo rpynu MOBEPXHEBUX (eK302eHHUX) EHEPTeTUYHUX JIKEpes TeoJuHAMIYHUX
MPOIIECIB HAJICKUTh HacaMIiepe]] eJIeKTpoMarHiTHe BumpomiHioBaHHsS CoHIs, a
TaKOK €HEeprisl rpaBITallifHOI B3aeMoii maHeTy 3 Micsuem 1 CoHiem.

3aJie’KHO B JUKEPEI EHEprii Ta 30H MPOsIBY BCl FEOJIOT1YHI MPOLECH 3BUYAITHO
MOAUIAIOT, Ha 30BHIIIHI, a00 €K30TreHHl, Ta BHYTPIIIHI €HJOTE€HHI, XO04Ya BOHH
HAWTICHIIIIMM YMHOM I10B’A3aH1 MK COOOIO 1 CTAHOBIIATH €IMHUIN KOMILJIEKC.

Ex3o0renHi reosioriuui npouecu

Ex302enni npoyecu abo mporiecu 30BHIIMIHBOT T€OJUHAMIKH, BiJOYBAIOTHCS Ha
MOBEPXHI 3eMJIl UM Y BEpXHIX YacTHHAX JiiTochepH (B 30HI TimepreHe3y) 1 3yMOBIIEH1
MEePEBAKHO COHSYHOIO pajiaIi€ro, TPaBITAIEI0, KUTTEMISUIBHICTIO OpPraHi3MiB Ta
iHmmMu ynHHUKamu. Lle mpouecu B3aemoii mitocdepu 13 30BHIMIHIME 00OJTIOHKAMU
IJIaHeTH — ripocdeporo, arMocheporo, 6iocheporo. BoHu 3MiHIOIOTH pelibed 3eMHOT
MOBEPXHi, MPOSBISIOTHCS Y HEMEPEPBHUX TMEPEMIMICHHSIX BOJHUX 1 MOBITPSIHHUX
MOTOKIB, Y LUPKYJIALIlT BOAM B arMocdepl 1 Ha MOBEPXHI IJIAHETH, Y pPyHHYBaHHI
TIPCHKUX TOPIJ MiJ 1€ PI3UYHUX 1 XIMIYHUX YMHHUKIB, TPAHCIIOPTYBAHHI YJIAMKIB,
BTOPUHHOMY OCaJKOHAarpoMaj/pKeHH1 Ta 1H. EK30reHHI mpouecu Npu3BOASITH A0
BHUPIBHIOBAHHS (POPM pelibe(y, CTBOPEHUX €HIOT€HHUMU YNHHUKAMH.

Ex3oreHHrMH mpoliecaMd BBa)KalOTh BUBITPIOBAHHS, I'€OJIOTIUHY iSUTbHICTD
BITpPY, MOBEPXHEBUX TEKYyYHMX BOJ, 03€p, OOJIT, BOJ MOpPIB Ta OKEaHIB, IIJI36MHUX
BOJ, JIbOJOBHKIB, 0OaraToyiTHbOi Mep3noTh. CyKyHHICTh MNpOILECIB pyHHYBaHHS
TIPCHKUX TOPIA 1 3HOCY MPOAYKTIB PYWHYBAaHHS B TOHIDKEHI IISHKH PEbedy
HA3UBAETHCS 0eHYOaAYi€ro.

Jlis pIBHUHHUX JAUISHOK CYXOJOJIy BeJIMYMHA JeHyJalii piBHAa NpUOIM3HO
0,03...0,05 mm/pik, nns  Bucokoripuux  paiioniB  0,40...0,50 mm/pik.  OTxe,
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JICHYaIliifHl TIPOIIECH HAWIHTEHCUBHIIIE MPOSBISIOTHCS HA IMABUIICHUX IUITHKAX
CYXOJI0JIY — 001acmsx 0eHyoauyii.

Ex3orenHi mnpoiecu € Jyke CKIaJHUM KOMIUIEKCOM B3a€EMHO IIOB’SI3aHUX
3MiH. Baxkko posrisgaTy SKUHCh 3 BUAIB €K30I€HHUX CHJI HE 3auilaroyd 1HIIUX.
Tinabku CcymicHUN aHalli3 J03BOJISI€E BIITBOPUTH 3arajibHy KapTUHY 3MiH, SKi
IPOTIKAIOTh HA MTOBEPXHI IJIAHETH 1 BUSBUTH 3aKOHOMIPHOCTI ITUX 3MiH.

3araJoM MOXKHa YMOBHO BHUIUIMTH TpPU €Tald y PO3BUTKY EK30TCHHHUX
MPOLIECIB.

Ha mepmomy ertami BigOyBaloTbCA PYHHIBHI MPOIECH MOBEpXHI JiTochepH
BHACJIIOK CyMICHOI A1l aTMOc(hepHHX, riapochepHux Ta O10CPepHUX areHTIB.

Ha npyromy erarmi mia Ai€ro cui rpapiTalili, TOBEPXHEBUX TEKYYUX BOJ, BITPY
TOILIO YJIAaMKOBUI MaTepiaji, yTBOPEHUH YHACTIIOK PYHHIBHUX MPOIECIB, BHHOCUTHCS
(TpaHCTIOPTYETHCS) A0 MICIIh AKYMYJISIIIT.

Tperiit eranm — e HarpoMa/JKeHHs (CeAUMEHTAIlisl) YJIaMKiB Ha JHI MOPIB,
03ep, 00JIIT, B piUKax, MyCTEISIX TOMIO.

HaliakTuBHIIIUM  mepeTBOproBaueM peibedy 3eMHOI KOpH €  BOja.
B. BepHaacekuii cTBEpIKyBaB, 110 HEMa B MPUPOJI TAKOTO YMHHUKA, SKUW MIr Ou
3pIBHATHUCS 3 BOJIOIO 3a BIUIMBOM Ha Mepedir OCHOBHUX I'e€OJIOTTYHUX TpolieciB. Bes
3eMHa pEYOBMHA Y BEPXHIM 4YaCTHHI TJIAHETH HEIO0 MPOHUKHYTA 1 OXoruieHa. Maca
riapocdepu maibke y 200 pasiB nepeBUIye Macy aTMOC(EpH.

Ex30oreHHi mnpouecu TMOPIBHAHO TMOBUIBHI NPOLECH — TPHUBAMICTh iX
OOUYHUCIIIOETHCS COTHAMM, TUCSYaMU, & TO 1 MUTbHOHAMHU POKIB.

EngorenHi reosioriyui npouecu

Enoocenni npoyecu abo mpoliec BHYTPIIIHBOI JWHAMIKH, CHPUYUHSIOTHCS
BHYTPIIIHIMU CcUJIaMd 3eMJll 1 BiAOyBarOThCS 37€OUIBIIOTO BCEPENUHI TIJIAHETH, B
IMOOKHUX Iapax KOpH Ta Y BEpXHiM MaHTIi. J[0 HUX HaleXaTh TEKTOHIYHI MPOIIECH,
MarmaTusMm, metamop(dizMm, ceiicmiuni siBuma (3emuerpycu). [is eHAOreHHUuX
MPOIIECIB CIPsSIMOBaHA Ha (POpMYyBaHHS 3€MHO1 KOPH, TIPCHKUX CHCTEM, BYJIKAHIYHUX
KOHYCIB, OK€aHIYHUX KOTJIOBUH TOIIIO.

[IpoBigHa pOAL HAJIEKHUTh TEKTOHIYHUM pyxaM (TOPU3OHTAJIBHUM 1
BEPTUKAILHUM) SIKI i (OPMYIOTH HEPIBHOCTI penbedy 3eMHoi kKopu. [Ipu ibmy oniHa
dbopma pyxiB MOXE MOPOIKYBAaTH 1HIIY YH TMPOSBISATUCA 3 HEW CYMICHO,
YTBOPIOIOYM Tl UM 1HII CTPYKTYpHI (opMH. PO3pi3HAIOTH TaK0X MOBUIbHI TEKTOHIYHI
PYXH, SIKI BUPAXAIOThCS y TPUBAIWX OMYCKAHHAX W MIAHATTAX 3€MHOI KOPH, IO
OXOIUTIOIOTh BEJIMYE3HI TEPUTOpIi 1 MAIOTh KOJWBAJIbHUWA XapakTep 1 IMIBUIKI
(IHTEHCUBHI) TETOHIYHI PYXH, 1] BIUIMBOM SIKUX TIPCBhKI MOPOJU J1eOpPMYyIOThCA —
3MHHAIOThCS B CKJIAJIKW, PO3PUBAIOTHCS 1 3MIIYIOThCS 32 TIEBHUMH IUIONIUHAMH Y
BEPTUKAILHOMY UM TOPU3OHTAIILHOMY HAMNpsMKax. 3 TEKTOHIYHUMHU pyXaMu
noB’si3aHe (POpPMyBaHHS TIPChKUX criopy. [lo 0oco6imBo mBUIKUX (KaTacTpOhIUHUX )
TETOHIYHUX PYyXIB HAJIEKATh 3EMJIETPYCH, SKI TPEJACTABISIOTH COOOI0 pPamToOBi
BEPTHKAJIbHI Y TOPU30HTAILHI 3MIIIeHHS OJIOKIB 36MHOI KOPH T10 PO3pHBaXx.
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[lin  maemamusmom  poO3yMilOTH  CYKYHHICTh T'€OJOTIYHMX  MPOIIECIB,
MOB’S3aHUX 3 JISUTBHICTIO MarMu 1 ii moxXigHuX. ['MMOWHHI MarMaTU4HI OCEpeKH
(po3muiaBy) BUHUKAIOTh B acTeHOc(depi, MPOMDKHI — y 3eMHii Kopi. I3 mux ocepenkib
Marma pyxa€eThCsl BBEpX, BUJIMBAIOUYKCH B OJHUX BUIAJAKaX HA MOBEPXHIO TUIAHETH YU
3aCTUTAalOuM B HajJpax Ha IMeBHIN riauOuHi. B 000X BUIaKax yTBOPIOIOTHCS T1PCHKI
MOPOJIH 13 CeNU(PIYHUM CKIIaJIOM, CTPYKTYPOIO 1 TEKCTYPOIO (UB II1. 3).

Memamopghizm 00’€nHye Pi3HI 3MIHHM TIPCBKMX TMOPIA T BIUIMBOM
TEMIIepaTypu, THCKY, XIMIYHO AaKTHBHUX MAarMaTOT€HHHX (QUIIOiAiB (Tra30BHX 1
piakux). IlepepaxoBaHi YMHHUKM MOPYUIYIOTH (I3UKO-XIMIYHY piBHOBary i
CIPUYHUHSIOTH YTBOPEHHS PI3HOMAHITHUX MIHEpAJIbHHUX acoriamii — (GopMyroThcs
HOB1 MeTaMOP(i4Hi MOPOJH, SKi BIAITPAIOTH BArOMY pojib Y OyZ0B1 3¢eMHOI KOPH.

HesBaxatoun Ha CBOIO PI3HOCTIPSMOBAHICTh, MPOIECH BHYTPINIHBOI Ta
30BHIIIHBOI JWHAMIKA B3a€MOIIOB’s3aHI 1 B3a€EMO3YMOBIICHI, MIIOTh BOJHOYAC 1
HACJIKOM IXHBO1 CKJIQJIHOT B3a€MOJI1 € (POpMyBaHHS BUTIISAY (JUIls) IUIaHETH. Tak,
JUTsl IpUKIIany, hopMyBaHHS pelibedy TipCchkoi KpaiHM BU3HAYAETHCS 3 OJTHOTO OOKY
PO3MaxoM 1 MIBUJAKICTIO TEKTOHIYHUX PYXIiB, SKi 3yMOBIIOIOTH MIAHATTS 1 Aedopmariii
BEPCTB T1PCHKUX TMOPIJI, 3 IHIIOTO — IHTEHCUBHICTIO Ta CIPSIMYBAHHSM JisUIBHOCTI Ha
JaHI TepUTOPil €K30IN€HHUX areHTIB: BHUBITPIOBAHHS, JHOJOBUKIB, MOBEPXHEBHUX
TEeKy4YuX BOJ, BITpy ToIo. CyMmicHa Jisi BHYTPIIIHIX 1 30BHIMIHIX CHUJI, iX B3a€MOJIA 1
B3a€MHE MOOOPIOBAHHS CTBOPIOIOTH CKIIAJHY KapTHHY penbedy TipcbKUX KpaiH. |
TaKUX MPUKIAIB MOKHA HaBECTH 0e3niy. Y 3B’SI3KY 13 3a3HAYEHUM CI1J PO3YMITH,
1[0 CTPOre PO3MEKYBaHHS €HJIOT€HHUX 1 €K30I€HHUX IPOIIECIiB — MEBHA YMOBHICTD,
HE0OX1THA JIMILIE JUIsl 3DYYHOCTI BUKJIAAy CKIIAIHUX MUTaHb T'€0JIOriyHOoi Hayku. BoHa
HE TMOBUHHA PETYIIYBaTH OCHOBHOIO — OPTaHIYHOI €IHOCTI YCIX TIe€OJAMHAMIYHUX
MPOILIECIB, SIKI MPOTIKAIOTh Ha MOBEPXHI 1 B HaJpaxX IJIAaHETH, €AHOCTI IKa CTAHOBUTH
CYTh CaMOPO3BUTKY 3€MJIi, CyTh TaK 3BaHOI re0JIOr1YHOi POpMHU pyXy MaTepli.

BusiTproBanus

[lin BUBITPIOBAaHHAM PO3YMIIOTh CKJIAQIHUN KOMIUIEKC (Pi3UKO-XIMIUHUX
MIPOIIECIB, SIKI MPOTIKAIOTh Y 30BHIIIHIN YaCTHHI JITOCPEPH 1 MPU3BOAATH /10 3MIHU Ta
pyWHYBaHHS Tipchbkux nopin. CaM TepMiH «BUBITPIOBAHHS» HE TOYHO BUPAXA€E CYyTh
MPOIIECIB, Kl MPHU IIBOMY BiOYBaIOThCS, 1 TOMY, SIK CHHOHIM, BUKOPUCTOBYETHCS 1
MOHATTSL «rineprenesy, 3amnpononoane O. depcmaHoM. 3 BUBITPIOBAHHSAM HE CHIA
IUIyTaTh TeoJIOTIYHY poOOTy, SKy MNpPOBOAUTH BiTep. B3arami x mnpouecu
BUBITPIOBAHHS € YW HE HaWMacIUTAOHIIMIMMHU CEepell YCIX €K30T€HHUX MPOLECIB 1
OXOIUTIOIOTH MPAKTUYHO BCIO MTOBEPXHIO TUIAHETH.

Po3pi3Hsa0Th Bi3udHe 1 XIMIYHE BUBITPIOBAHHS, X04a 00MABA MPOIIECH 3aBXKIU
TICHO B3a€MO3B'sA3aHi.

®dizuyne BuBiTpPHOBaHHs. J[aHWiI BUJ BHUBITPIOBAaHHS BIIOYBA€THCA TN
BIUTMBOM CE30HHHX 1 JOOOBUX KOJIMBAHb TemIepaTypu, 111 3aMep3arouoi BOJIH, pocty
KpHUCTaJliB, KOPEHEBOi CHCTEMHU DOCIHMH TOILIO 1 MPEJCTaBisge COOOI0 MEXaHIYHE
pyiiHyBaHHS (TOAPIOHEHHS, PO3IYIIYBaHHS) TIPCHKUX TOPIJ Ta MEPETBOPEHHS iX B
yJIaMKOBHI MaTepiai.

45



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

Temnepamyphe eugimpiosanns CUPUUUHAIOTH PI3KI Mepenaan TeMIepaTyp, ki
NPU3BOMSITh J10 HEPIBHOMIPHOTO HArpiBaHHS Ta OXOJIOJKEHHS TIPCBKUX TMOPIi.
Oco0MMBO IHTEHCHBHO TMPOTIKAIOTh Il MPOLIECH B TMOJIMIHEPAIbHUX MOpOAax.
CnpaBa B TOMy, IO Pi3HI MIHEpaid, 3 SKWUX CKJIAJalOThCA Il TOPOAH, MAIOTh
HEOJAMHAKOBl  KOE(QIIIEHTH  TEIJIOBOTO  PO3MIMPEHHA Ta  CTUCKY, PI3HY
TEIJIONPOBIIHICTh, @ TAKOX aHI30TPOIHICTh TEIJIOBUX BiacTuBocTed. CKaxiMo, y
OpTOKJIa3y KOe(DIIieHT 00’ €MHOTO PO3IIUPEHHS Y ABA Pa3y MEHIITUN HIXK Y KBapILy 1y
TPH pa3u — HIX y anb0iTy. Bel Tpu MiHepanu € mopoaoTBIpHUMH.

BHacnigok 0araTokpaTHUX 4YepryBaHb PO3IMIMPEHHS Ta CTHUCHEHHS OKPEMHX
MiHEpaJIbHUX 3€peH, IXHE B3a€MHE 3UCTIJICHHS OPYIIY€ETHCS, TOPOAa PO3TPICKYETHCS
1 PO3CUMAETHCS HA OKPEMI YIIAMKH.

[HTEHCHUBHICTh TEMIIEpaTYpHOTO BHUBITPIOBAHHS 3QJIEKUTh TaKOX  BIJ
3a0apBIICHHSI TOPiJl — TEMHOKOJIPHI MOPOJM CHJIbHINIE HArpiBalOThbCA 1 MIBUJIIIE
MIIIAI0ThCS PYHHYBaHHIO.

[Ipotiecu TemmnepaTypHOro BUBITPIOBAHHS OCOOJIMBO aKTHUBHO MPOSBIIAIOTHCS B
MyCTEJIbHUX 1 HaIIBIYCTEIbHUX paiioHax 3emiii. Tak, B okpeMux Micusax Kuzuiakymis
1 KapakyMmiB Temneparypa micky i ckeib BAeHb gocarae 80°C, a BHOYI OMyCKA€ThCA
Mmaibke o 0°C. Taki pi3ki mepenaau AOOOBUX TeMIEpaTyp, a TaKOX BIJACYTHICTb
MOM’SIKIITYIOYOTO BIUIMBY POCIMHHOTO IOKPUBY, MPHU3BOJAATH JO 3HAYHUX 3MIH
00’eMy MiIHEpaJIbHUX 3€PEH y TIPChKUX MOpOAax 1, AK HACHIJIOK, IX IIBHUIKOTO
pyiiryBaHHs. KonwBaHHS TeMIiepaTyp HaWOIIbIIT aKTUBHO BIUIMBAE HAa TTOBEPXHEBI
TUISTHKY MOP1J1, TOMY Yy MYCTENSAX NOMKUPEH] MPOLIECH TaK 3BaHOi J € CKBaM a1 —
3JTyIIyBaHHSI IOBEPXHI TPChKUX MOP1A Y BUIIISIL TYCOK.

TemnepaTypHe BUBITPIOBAHHS IMOIIMPEHE 1 B TPChKUX pailoHax, Ha cXWjax 1
BEPILIMHAX T1p, /1€ TAKOXK 3HAYH1 JOOOB1 Nepenaau TeMIepaTyp.

OxpemuM BUAOM (Hi3UYHOTO (MEXAHIYHOTO) PYWHYBAHHS TMOPIJT € MOPO3HE
8UBIMPI0BAHHS, PO3MOBCIOKEHE Y MOJSPHUX, CYOMOJSIPHUX IMTUPOTAX 1 B TPCHKUX
paiionax. PyitHiBHY Ait0 Mpu 1[bOMY 3/1HCHIOE 3aMep3atoua B TPIIIMHAX 1 TOpax BOJA.
Ak Bimomo, Boga, MEpexojasiur B TBEpAWW cTaH (J1iJ1), 301IBIIYEThCS B 00’€Mi Ha
8...10%. Twuck, skuil TpU [HOMY BUHHUKAE, PO3IIMPIOE TPINUHU, PYHHYIOUH
CYHIBHICTh TOPOIH.

Taky * MexaHIYHYy J[il0 Ha MOPOJHU, AK 1 3aMep3aroyda BOJa, 31HCHIOIOTH
KOpPEHEeBa cHCTEeMa JEepeB, fKa, pPO3POCTAlOYMCh Y TpIIIMHAX, PO3CYBae ix 3a
MPUHIUIIOM JIii KJIMHA, & TAKOX KpUCTaTi3alis Conei.

OcraHHi#l TIpoliec MOMMUPEHUHN y 3aCyIUIMBUX palioHax 3emili, /€ 1HTEHCHBHO
MIPOXOJISITh MPOIECH BUTIApOBYBaHHS. [Ipy 1boMy BoMa, 110 MICTUTBCS B KaIIsIpax,
BUIIAPOBYETHCS, @ COJIbOBUW 3QIHINOK KPUCTANI3y€ThCs, MPUBOMASYU, BHACIIIOK
POCTY KPUCTAIIB, 10 PO3IMIMPEHHS KaUISIPIB 1 pyiHYBaHHS MOHOJITHOCTI MOPOJIH.

Ximiune BuBiTproBanHsi. [Iporiecu ¢i3udHOro (MexaHIYHOrO) pyWMHYBAHHS
TIPCHKUX TIOPIJ 3aBXKIW y TIiH YW 1HIIK MIpi CYNPOBOKYIOTBCS XIMIUHUM
BUBIMPIOGAHHAM, TIPU IKOMY HE TUIbKH PYHHYIOThCS MEBHI MiHEpajH 1 HOpoay, aje i
YTBOPIOIOTHCS HOBI. ['OJJOBHMMH YWHHHUKAMHU XIMIYHOTO BUBITPIOBaHHS € BOJa 1
PO34YMHEH] B Hif COJIi, KUCIIOTH, Ta3H, OPTaHIuH1 CIIOJIYKH.
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[Tpouecn, 10 mNPOTIKAIOTh TPHU XIMIYHOMY BHUBITPIOBAHHI, MOXYTb OYyTH
3BelIeHl [0 HOTUPBOX  OCHOBHUX XIMIYHHX peaKuiﬁ' OKHCHEHHS, PO3UMHEHHS,
rigparanii Ta TiApoi3y. HpHpOI{HO 10 HaOUIBII IHTEHCUBHO BOHM MPOTIKAIOTH B
yMOBax BOJIOTOTO TpOl'Il‘{HOI‘O 1 cy6Tpor[1quro KJIIMaTy, /i€ TMaHylTh BHUCOKI
CEpEeIHBOPIYHI TEMIIEPATYPH 1 BUCOKA BOJIOTICTH TIOBITPSI.

OKucHenHs: MIHEPAJIIB 1 TIPCHKUX TOPIJA IMOB’A3aHE 3 JIEI0 HAa HUX KHUCHIO,
PO3YMHEHOro y Bojl. Halfuacriiie OKMCHEHHIO MiIIat0ThCs 3aKMCHI CIIOIYKH 3ali3a,
MapraHio, KoOaIbTy Ta IHIIWX EJIEMEHTIB, a TaKOX Cyabdiam i Jaeski kapOoHATH.
Tax, mpoliec OKUCHEHHS MPUTY MPOXOIUTH 32 CXEMOIO

FeS,+nO,+mH»0 — FeSO, — FGQ(SO4)3 — Fey O3 - nH,0.

CrovaTky, SIK BHIHO 31 CXEMH, MIPUT MEPEXOIUTh Y CyIb(haT 3aKucCy 3aiisa,
SIKUW JTaJIbIlIe OKMCHIOIOUUCH, CTa€ CyIb()aToM OKCHIY 3alli3a, a OCTaHHIN Mia JI€r0
BOJM 1 KHCHIO MEPEXOIUTh y CTIMKYy Ha MOBEPXHI CIIOJYKY — JIIMOHIT, a00 Oypwuit
3ami3HAK. Tomy Ha 6araThoX poAOBHINAX CyIb(}iaiB 3ami3a B IXHIA BEpXHIA YaCTHHI
CIIOCTEPITal0ThCs TaK 3BaHI «3all13H1 MIANKW», CKIaJAeH] OypUM 3aTI3HAKOM. 3 IIUX K€
Npu4YuH OaraTo MiHepadiB, SKIi MalTh Y CBOEMY CKJIaJi 3aKHMCHE 3aii30,
MMOKPUBAIOTHCS 3 IOBEPXHI OYPOIO KipKOIO.

[Toni6H1 mporecu MaroTh MicClie 1 B 0araTb0X OCaJ0BUX MOpPOAaXx, sIKi MICTATh
BKJIFOUEHHS 3aJ1I3UCTUX MIHEpaIiB — BOHU JICTAIOTh Oype, BOXpUCTE 3a0apBICHHS.

Pozuyunennio y Boai miagatoTbesa B Til UM 1HIIINA Mipi Bci MiHepaiau. Oco0rMBo
IHTEHCUBHO PO3YMHSIOTHCS XJIOPUAH, CylbdaTH, kapooHatu. I1ig nie€r0 moBepXHEBUX
1 MA3eMHUX BOJI B HUX YTBOPIOIOTHCS 3arfMOWHMU, JTIHKH, KoJoAa31, reuepu. [Iporec
B1JIOMMII MiJ] 3arajJbHOIO0 Ha3BOIO K a P C T.

l'iopamayisn — ue npouec NpuegHaHHS MIHEpaJaMU BOJU 1 YTBOPEHHS HOBHUX
MiHepaiiB. TUNoBHMil mpuKIIa rigpaTallli — nepexiJ aHT1IPUTY B TIIC 32 CXEMOIO

CaS0,4+2H,0 = CaS0O, - 2H,0.

[ToniOHO 3AliCHIOETBCA Tepexiy reMatuty y JiMoHIT. [lpu rigparamii
3MIHIOIOTBCSl BIIACTUBOCTI MIHEpaJiB, BIIOYBAETHCS MEpPEKpUCTaTi3allisl, 301IbIIICHHS
00'eMy, 110 TPU3BOAUTH 10 Aedopmarlii TIpCbKUX TMOPiA, V SKUX JaHl MIHEpaIH €
CKJIAJIOBUMHU YacTHHAMH. T00TO, y JaHOMY BHITAJIKy MA€EMO CIIPaBy 3 MOETHAHHSIM
XIMIYHOTO Ta MEXaHIYHOTO BUBITPIOBAHHS.

L'ioponiz — 1ie mporiecu 0OMIHHOTO PO3KJIAJJaHHSI MIHEPAJIIB 1] BINIMBOM BOJH
3 PO3UMHECHUMH B Hiil Ta3aMu. BOHM CIpUYUHSIOTH YTBOPEHHS HOBUX CIOJYK, OJHI 3
SAKUX BHUHOCATBCS y PO3YMHI, a IHIN 3aJMIIalThes Ha wicil. [lpu rigpomisi
KpUCTaJiyHa peIliTka MiHEepaly MOJKE€ IMOBHICTIO PYWHYBATHCh Ta 3aMIIIyBaTHCh
HOBOIO, WO BIJANOBIAAE HOBOYTBOPEHMM MIHEpaliaM. XapakTEepHUN NpHUKIal
TiApOoIi3y — MEePEeTBOPEHHS IMOJIBOBOTO IMIMATy B KaoJiHIT. Peakiis BigOyBaeTbcs 3a
CXEMOIO

K,0-Al,05:6Si0, + nH,0 + CO,— K,CO3+ 2H,0-Al,03:2S10, + SiO,-nH,0.

OpTOKJIa3 MOTAalll KAOJIIHIT onain

[ToTamr BUHOCUTHCS MIA3EMHUMH BOAAMH, a KAOJIHIT (TIMHUCTUN MiHEpas) i
onaJl BIAKJIAJAI0ThCA Ha Micli. B ymMoBax >kapKoro, BOJIOroro KiiMaTy peakxilis MOxKe
WTH Jaii:

25|02A|2032H20 + pHZO +CO;, — Aleg’mHzo + SiOz‘nHzo.

KAOJIIHIT OOKCHUT onai
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[TopOBI MIMaTH BXOJATH 0 CKJIaAy OaraThbOX MarMaTWUYHUX TIOPiJ, TAKUX SK
I'PaHITH, CIEHITH, JIOPUTHU TOIIO. TaKUM YHHOM, MPOIECU TiIPOJI3y MPU3BOAITH 10
pyMHYBaHHS MacCHBIB MarMaTUYHUX T1pChKUX mopia. KaomiHIiT y moMipHOMY KJliMaTi
JOCTaTHBbO CTIMKUIA MiHEpaa 1 MOKE YTBOPIOBATH 3HAYHI CKYMMUEHHS — pOJOBHINA. Y
BOJIOTMX TPOMIKAaX PO3KJaJ] HOro MPU3BOJUTH O YTBOPEHHS CTIMKUX T1IPOKCHUIIB
amoMiHito. [Topsiy 3 OCTaHHIMU Ha KIHIICBUX CTaJisIX BUBITPIOBAHHS YTBOPIOIOTHCS
T1POKCUIN 3alli3a, IHKOJIM MapraHIlio, TUTaHy.

3HauHy pOJIb y TIPOIECax BUBITPIOBAHHS BiAITparOTh opraHizMu. OgHaK Ciif
3ayBOKWUTH, IO i OPTraHIYHOTO CBITY Ha TIPChKI TOPOAM 3BOIUTHCA abo 10
¢i3uuHoro, abo A0 XIMIYHOTO pyHHYBaHHA iX, TOMY BHUAUIATA O10JOTIYHE
BUBITPIOBAHHSA OKPEMO, MaOyTh HEIOIIbHO. [ €0IOTIYHy POJb OPTaHIYHOTO CBITY B
npolecax 36MHOI KOpU po3msiganu y cBoix npaugx B. Bepnaacekuii, b. I1onuHoB,
O. BuHorpasoB Ta iHIImi.

[Ile na mouatrky 20-x pokiB MuUHYJOTO Biky B. Bepnancbkuii chopmysioBan
ySIBJICHHSI MPO KUBY PEUOBHMHY SIK MPO CYKYIHICTh >KMBUX OPraHi3MiB, BUPAKEHY
Macor 1 XIMIYHUM ckiagoM. Hayky mpo BIUIMB KUTTS Ha TeOXIMIYHI MPOIIECH
BepHascekuil Ha3BaB Oioeeoximicro.

VY reoximii BaXJIMBO TaKOX 3HATU CKJIaJ MIHEPAIbHOI YACTHHU IKUBOI
PEYOBHUHM, TaK 3BAHOI 30/, TOMY 110 OpraHi3MaM BJIACTUBO BHOIPKOBO MOTJIMHATH 3
HABKOJIMITHBOTO CEPEIOBUIIA 1 HAKOMUYYBATH Y 30111 JesiKi enemMeHTH. L{g 3maTHicTh
OpraHi3MIB XapaKTepU3yeEThCsl Koe@iyienmom 6ionociunoco nozaunauwHs Ks, axuit
MOKa3y€ y CKUIbKM pa3iB BMICT €JI€MEHTa y 301 OUIbIINM, HIXK Yy JiTOCc]epl 3araaom
(M y KOHKpETHIA TIpPChKIA MOpojl, IpyHT1). Po3paxoBani psaau 010JI0TTHHOTO
MOTJIMHAHHSA ISl OCHOBHUX elleMeHTiB. [Ipy 1ipomMy 1uIsi po3paxyHKiB BHKOPHCTaHI
CepemHii XIMIYHMWA CKJIaJ 307U >KHMBUX OpPTaHi3MiB 1 KIapKh 3€MHOI KOpH.
Bussunocsh, mo enemeHntd 3 Kg >1 «HarpoMamKyrOThCS» KHUBOIO PEUOBUHOIO, TIPH
1poMy Haiioinein enepriiino — P, S, Cl, Br, J, nocuts cunsuo — Ca, Na, K, Mg, Sr,
Zn, B, Ag. Iami enementn, y saxux Kg < 1, numie «3axoIUTIOIOTBCS» KHUBOKO
pedoBHHOIO, IpuyoMy oaHi — cepennbo (Mn, F, Ba, Ni, Cu, Ga, Co, Pb, Sn, As, Mo,
Hg, Ra), ixmi — cmabo i ayxe cmabo (Si, Al, Fe, Ti, Zr, Rb, Cr, Li, Y, Nb, Be, Cs, U,
W, Sh, Cd).

CymapHa Maca 30JIbHHX €JIEMEHTIB y JKMBIM pPEUYOBHMHI 3€MJII CTAaHOBHTH
125 mupa. 1. Kinekicts Ca, N, K o6uncmoerses minbsapaamu touH, Si, P, S, Mg, Cl,
Na — cotaamu mineiionis, Al 1 Fe — gecsTkaMu MIJIBHOHIB TOHH.

3aranpHa mMaca 30JbHUX €JIEMEHTIB, SIKI BTATYIOTHCS IIOPIYHO Yy O10J0TTYHUI
Kpyroo0ir Ha MaTepHKax, CTaHOBUTb Ol 8 mupa. T. bionoriyuii kpyrooOir Ha
cyxoznoii Ca i K nmepeBuiye 1 mapa. T koxuoro, Si, P, S, Mg, Na, Cl — Bumiproerbcs
COTHSIMU MUJIBMOHIB TOHH HIOPIYHO. 3 pPO3CISTHUX €1eMEHTIB Mulbilonn ToHH Mn, Zn,
Sr, Ti, Cu, corui tucssd Toud Pb, Ni, Cr, V, Co, Mo, necsatku tvcsad ToHH J, AS, Sn
IIIOPOKY 3aXOIUTIOIOTHCS 1 TTIOBEPTAIOTHCA Yy IPYHTOBUHM TIOKPHB MATEPUKIB 3aBISKH
TUSTTBHOCTI POCIIHH.

PyitHyBaHHs mopi HalyacTille MOYMHAIOTH OakTepii, Kl rOTYIOTh CyOCTpar
JUTSI TIOSIB MIKpOGIOpH HAWUTIPOCTIMIMX TPUOIB Ta JIaTOMOBHX BOJOPOCTEH, MOTIM
MOCEJISIFOTHCS MOXH, JTUIIAWHUKY 1, HAPEIITi, BUIl pociunu, payna. Cepen TBapuH,
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IO BIOITPAlOTh aKTUBHY pPOJb Y TMEPETBOPEHHI TIPChKUX TMOPIA CHiA Ha3BaTu
PI3HOMAHITHMX KaMEHETOYIliB, SIKl CBEpIJIATh Y KaMiHHI HIPKH, JIOIIOBUX YEpPBIB,
pOJIb SKHWX OCOOJMBO IIOMITHa Y MIiJBUILECHHI POJIOYOCTI TPYHTIB, MYpaIIOK,
TEPMITIB, PUIOUUX CCaBIIIB TOIIO.

IIpoaykTu BuBiTpOBanHs. [Ipouecu rineprenesy npu3BOASATH 10 YTBOPEHHS
crienu(p1YHUX THUIIB BIAKIAAIB, sIKI, B OJHOMY BHIIQJIKy, 3aJUIIAIOTHCA Ha MICII
3pyHMHOBaHMWX MAacCHUBIB TIPCHKUX TMOpIJ, B IHIIOMY — i €0 CHWIH TSDKIHHA
CKOYYIOThCSI BHU3 TIO CXHUJIaX.

[IpogykTn BUBITPIOBAHHS TIPCHKUX TMOPiA, PI3HOMAHITHI 3a MEXaHIYHUM
CKJIQZIOM, SIK1 3aJIATal0Th HA MICIIl CBOTO YTBOPCHHS, HA3WBAIOTh enfogiem (B JaT.
eluvio — BumMuBatH, 3MuBatu). 1l yTBOpEeHHS MOXYTh MPOCTEKYBATHUCS HA TITUOUHY
70 JECATKIB METpIB, IO MOB’SI3y€ThCA 3 IHTCHCHUBHICTIO MPOLIECIB PYHHYBAaHHS B
naHi micueBocTi (puc. 4). XapakTepu3yloTbCi BIJACYTHICTIO BEpPCTBYBATOCTI Ta
B1JICOPTOBAHOCTI.

[IpoayKkTu BUBITPIOBaHHS, 3MIIIEHI BHU3 M0 CXWJIY IMiJ €0 CHIM TSOKIHHS 1
BIAKIAZACHI OIS MITHDKKS CXHIy, Ha3uBalOTh Komwoeiem (Big nar. colluvio —
CKYITUYCHHS). KomrosianeHi BIJIKJIAIA
HarpoMajpKylOThbCsl B OCHOBHOMY 3a pPaxyHOK
OCHUMIB Ta OOBaJiB HAa KPYTUX CXWJIAX y BUTJIAII
yJIaMKIB, HEOOKaTaHUX Ta HEBIJICOPTOBAHUX 3a
po3MipaMu, SIK 1 B €JI0Bit0. B TIpchbKUX pailoHax
Ha CXWJIAaX, B YJOTOBMHAX YacTO YTBOPIOIOTHCS
TITAHTCbKI CKYITYEHHS YJaMKIB TOpIJ  Pi3HOI
Benu4uHM 1 popmu. Lle Tak 3BaH1 xam sui piku ado
KypyMu.

Marepian, 3HeceHHWU 1 BIAKIAACHUNA Ha
CXwii Ta Oulg HOro MIAHDKKS aTMochepHUMHU
BOJIaMH, Ha3MBa€eThCs Oentosiem (Bin jaart. deluo —
3MuBar0). Ha BiiMiHy Bij KOJIIOBIIO, BIH Mae 100pe
BUPaXEHY BEPCTBYBATICTh, MAPAIEIbHY JI0 CXUITY,
1 BIJICOPTOBAHICTh yJIaMKIB 3a pO3MipaMu —
rpyOOyIaMKOBUN MaTepiall BHU3 MO CXWIY MOXE
3aMIIyBaTHCh CYTJIMHKAMH, TJIMHAMH.
IToTyXHICTh JIEMIOBIIO JOCSTAaE JECSITKIB METpiB. SK mMpaBuio, BiH 3ajirae y
MITHIAOKSIX CXWIIB Y BUIVISIII CBOEPIIHUX HIIEH(IB, K1 BUKIUHIOIOTHCSA MO CXHITY.
Ha nentoBii, Ik 1 Ha MaTEPUHCHKUX MOPOJAX, MOXE (POpPMYBaTUCh €IIIOBIM, a 3
OCTaHHBOTO — IPYHTH.

EnoBiii pazom 3 OpoayKTaMu MHOro mnepepoOKM Ha3uBalOTh K O P O IO
BUBITD 0B aHH a4 Cua mIKpecouTH, MO CKIaaA Ta MOTYXHICTh KOPH
BUBITPIOBAHHS BU3HAUYAIOTHCS TIOEHAHHSIM 0aratbOX YHHHHUKIB, CEpel SKUX
HaWOIBIIT CIPUATIUBUMH JIJIs1 HOPMYBAHHS TIOTYKHUX KOP € BUCOKA TeMIIepaTypa Ta
BOJIOTICTh, BUPIBHSHUN penbed, 3HAYHA Maca BIAMAMy POCIUHHOTO TIOKPHBY,
TPUBAJIICTh MIPOIIECIB BUBITPIOBAHHS.

Puc. 4. Cxema Oy0BH €ItoBito (a)
1 KoHyc ocuranHs (0)

49



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

3a yacoM ¢opMyBaHHS KOpPU BUBITPIOBAHHS NIUISATh HA C Yy 4 a C H1 Ta
o p e B HI llepm 3 HUX NEPEBAKHO HEBEJIMKOI MOTYXKHOCTI, HEJJOPO3BUHEHI 1 Y
BEpXHIM 11X YacTWHI pO3BHUBAaIOThbCA cydacHl IpyHTU. Cepen ApeBHIX KoOp
BUBITPIOBAaHHS B1JIOM1 JIOKEMOpIiiicbka, JIEBOHChKA, ME3030MChKa Ta IajJecOTreHOBA
Kopu. XapaKTepus3ylOThCS BOHU BEPTUKAJIBHOI 30HAJBHICTIO Ta 3HAYHOIO
noTyxHicTio — 10 100 M 1 Ounbine. 3 APEeBHIMU KOpaMH BHUBITPIOBAHHS T'€HETUYHO
noB’si3aHe (OPMYBAHHS POJIOBUILl KOPUCHHUX KOMAJIUH OCAIOBOTO MOXOJKEHHS,
TaKuX sIK OOKCHUTH, KAOJIIHU, OKCHJIA Ta TIAPOKCUAM 3ajli3a, TIAPOKCUAN MapTaHIIio,
omaJid, MarHe3WTH, TINCH, PyAW HIKeTo, KoOanbTy Ta 1H. Bimome 3amizopymHe
ponoBuiie — Kypchka MarfiTHa aHoMaisi — MPEACTABISIE COOOO MaNIe030MChKY KOPY
BUBITPIOBAHHS, PO3BUHYTY Ha JOKEMOPINCHKUX JHKECILTITAX.

B kopax BUBITpPIOBaHHS, PO3BHHYTUX Ha MOPOJaX, IO MICTITh Y PO3CITHOMY
CTaHi JeAKl XIMI4HI eIeMEHTH, BiAOYBAETHCS 30arauyeHHs eIOBII0 IMMU PEYOBUHAMU
Ta yTBOPEHHS PO3CHIIIB 30JI0Ta, IJIATUHH, aJIMa31B, TUTAHY Ta 1H.

3 mporiecaMu BUBITPIOBAHHSA TPCHKUX MOPIJ] OB’ sI3aHE 1 YTBOPEHHSI IPYHTIB.

[ pyHTH — BepXHiii map 3eMHOI KOPH, L0 YTBOPUBCSA BHACIIJOK TPHBAIIOI
B3a€MO/IIi TIPCHKHUX MOPIiM, KIiMaTy, pOCIMHHOCTI i TBAPUHHUX OpraHi3mis. [pyHTH —
1[e eJIOBiM, 30arauyeHud MPOJYKTaMU SKUTTEMISUIBHOCTI OPraHi3MiB 1 YacTKOBO
nepepoOsiennii Humu. Bigomwmit rpyHTo3HaBenb ['. JJoOpoBONbCHKUI THINE, IO
«... TPYHTOM CJIiJI HA3UBAaTH MOBEPXHEBUH 1IAp CyXOJ0Jy 36MHOI Ky, IKHIl BOJIOJII€
POMIOYICTIO, XapaKTePU3yEThCS OPraHOMIHEPATBHUM CKJIAAOM 1 OCOOJIUBUM,
IpUTAMaHHUM TUIBKM HOMY, NOpO(UIBHUM TUIOM OyIOBU: IPYHT BHHHUK 1
PO3BHUBAETHCS BHACHIIOK CYKYIHOrO BIUIMBY Ha TIPChbKI MOPOAM BOJAH, MOBITPS,
COHSIYHOI €HEeprii, pOCIMHHUX 1 TBAPUHHUX OPraHi3MIB; TOMY BJIACTUBOCTI I'PYHTY
B1IOMBAIOTh MICIE€B1 OCOOJMBOCTI MPUPOJAHUX YMOB 1 TOCHOJAPCHKOI JISUIBHOCTI
moauHn». [Ipu HEMOBHOMY pO3KJIaJi OPraHIYHUX PEYOBUH YTBOPIOETHCS IMEPETHii,
abo Ty M y ¢ — amop(Ha opra”iyHa pedoBuHa Oyporo abo YOPHOTO KOJLOPY. 3
TYMyCOM TIOB’Si3aHa OCHOBHA BIIACTUBICTb TPYHTIB — iX poawouictb. Jlo ckiamgy
TYMYCy BXOJSITh TYMIHOBI PEYOBHHHM (BHCOKOMOJIEKYJISIPHI OpraHiuHi CIOIYKH,
BJIACTUBI TIJIBKH TyMYCY), @ TaKOX O1JIKHM, BYTJIEBOJIU, KHPU, CMOJIA, BICK Ta IHIII
MPOJIYKTH PO3Maay OpraHIYHUX TKaHUH.

XiMIYHI €JIEeMEHTH 3HAXOMIAThCS Y IPYHTAaX B pi3HUX (PopMax. BoHu BXOmsTh
710 CKJIaly )KMBUX OPraHi3MIiB, y KPUCTAIIUHI CTPYKTYpHU MIHEPAJIiB, MIITHO 3B’s3aH1 y
MEpTBIA OpraHiuyHid PEeYOBHUHI 1 MPUCYTHI Y BUIJISAl BUIBHUX KaTIOHIB Y I'PYHTOBHX
Bojiax. [Ipu 11boMy 0COOJIMBO BaXKJIMBY POJIb BIIITPAIOTh €IEMEHTH, SIKI 3HAXOATHCS
B HOHHO-COpOOBaHOMY (TIOTJIMHYTOMY) cTaHi. B rpyHTax MICTUTBCS Iyxke Oarato
HaiapiOHImKX dYacTUHOK (po3mipoM Menme 0,001 mm). Bonu mnpexacrasieHi
TOJJOBHUM YMHOM TJIMHUCTUMH MiHEpaJlaMH, a TaKOX 3aJUIIKaM{d OpraHIgYHUX
CIOJIyK. BMICT IMX TOHKO AMCHEPCHHUX YAaCTOK y IPYHTAX 3BUYAMHO CTAaHOBUTH 10 —
20% 1 Oimpmie. HasiBHICTH Takoi 3HAYHOI KUTBKOCTI HAWAPIOHIIIMX YaCTHHOK
3YMOBJIIO€ BEJHMKY IMUTOMY MOBEPXHIO 1, SK HACIIOK I[bOTO — AKTHBHI peakiii
copOmii (ToryIMHAHHSA) HMOHIB 3 BOJHUX PO3YMHIB. TOHKOJMCHEPCHI YaCTHHKH
COpOYyIOTh CBOEIO TOBEPXHEIO KATIOHM 3 BOAHMX po3uuHiB. Lle siBuie Bimome sk
noenuHanbHa 30amuicme pynmig. OKpIM TJIIMHHUCTUX YacTOK, OCOOJMBO AKTHUBHO
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MOTJIMHAIOTH KaTIOHU TyMYCOB1 pe4OBHHH. TOMY, UMM O1IbII TIMHUCTUHN IPYHT 1 UM
BUILIMK BIJCOTOK Y HBOMY TyMyCy, THM BHIIa HOro IMOIJIMHAJIbHA 3/IaTHICTb.
[TornmuHyTi WOHM 3aMINIyIOTHCS 1HIMMMHU. BiakpuTa 1 BUBYEHAa IPYHTO3HABIIEM-
reoximikom K. I'eapoiiniem  oOMiHHO-TIOTJIMHAJIbHA  3JaTHICTH — OJIHA 3
HalBaXJIMBIIIUX T€OXIMIYHUX BJIACTUBOCTEH IpyHTIB. BoHa Bijirpae rojoBHYy poJib y
3a0€3IeUeHH] HEeTIepEepBHOT0 HAJIXO/KEHHS a30Ty, (hocdopy, Kaliio Ta 1H. €JIEMEHTIB
y OloJIOTiYHUN KpyroooOir. SIkpa3 13 i€ 37aTHICTIO IPYHTIB MOB’S3aHUN MEpeXil
MiHEpaJIbHUX (OPM Y KHBI.

Pocnuan He MOXYTh OTpUMYBAaTH HEOOXiAHI iM XIMI4HI €JIEMEHTH Hi
6e3mocepeIHbO 3 KPUCTATIOXIMIYHOI CTPYKTYPH MIHEpAJIiB, Hi 3 BEJIMKUX OPTraHIdYHUX
Mosiekyn. OCHOBHA JAOCTYyMHA i HUX (QopMa XIMIYHHUX €JEMEHTIB — HOHHU Yy
BOJHOMY pO34MHI. AJie y TIpPyHTax pO3YMHHI CIOJIYKH HE MOXYTh JOBIO
30epiraTuch — BOHM BUMHBAIOThCS aTMochepHUMH Bojgamu. Kartionu x, copboBaHi
MOBEPXHEI0 IPYHTOBUX TOHKOAMCIIEPCHUX YAaCTMHOK, HACTUIBKHM MILIHO 3B’sI3aHI, 110
HE BHMHOCATHCS BOJAMH. Y TOW € dYac Il KAaTIOHH 3aBXKAU MOXYTh NEPEUTH Y
PO34YHrH, Oy1y4d BUTICHEH1 HOHAMHU BOJIHIO.

Takum YMHOM, NUISX KaTiOHA 3 KPUCTAJIOXIMIYHOI CTPYKTYpU MiHEpaly B
POCIIMHY TaKU: MiHEpajl — PO3YMH — MOTJIUHYTHI CTaH — PO3YUH — POCIUHA.

B rpyHTax 6epyTh modaToK JBa BEJWKI MIrpalliiiHi MoToku. TyT moYnHA€EThCA
MPOTSDKHA BOJHA MIrparisi XIMIYHHUX €JIEMEHTIB Ta iX O10JOTIYHUN KpYroooOir.
Buxignuit 3anac XiMIYHUX €JIEMEHTIB, 3BIJIKM BOHU HAJXOATh B Ty UM 1HIILY CUCTEMY
MIrparii, MICTUTbCS Yy TIPCBKHX MOPOJAX, 4YM, TOYHIIIE, Y MNPOAYKTaX IXHBOTO
BUBITPIOBAHHS, Ha SKUX CPOPMOBAHI IPYHTU. TakuM YUHOM, I'PYHT YCHaJKOBYE
XIMIYHUHM CKJIaJ TIPCBKUX IMOPiA, OJHAK BMICT OKPEMHX €JIEMEHTIB 3MIHIOEThCA Mij
BIUIMBOM BOJHOT MIrpallii Ta >KUTTEIISIIBHOCTI OPraHi3MiB.

OuiHUTH BIUIMB O10JIOTIYHOTO KpyrooOiry Ha (GopMyBaHHS XIMIYHOTO CKJIAIy
IPYHTIB MOXXHA, BU3HAUUBIIU Koe@iyieHm 0i0N02I4HO020 NOSIUHAHHA, SKHUU
PO3pPaxOBYETHCSI BUXOJAAYM 3 KJIapKa €JIEMEHTa y 3€MHiil Kopl Ta Horo cepeaHboro
BMICTY B Ha3eMHId pOCHUHHOCTI. Yum Oinbmmii  KoedilieHT O610JI0TT4HOTO
MOTJIMHAHHSA, TUM I1HTEHCHUBHIIIE HArpOMA/KYEThCS  JIAaHUW €JIEMEHT Y TIPYHTI.
KopeHni pociiiH sik moMIa «mepekavyroTh» €JIeMEHTH 3 HIDKHIX TOPU30HTIB Y BEPXHI.
Ile cTocyetscs nacammepen P, S, Ca, K, 6aratbox MIKpoeleMeHTIB. Y pe3ysbTari
Takoi OIOT€HHOI AaKyMyJAIii CTBOPIOETHCS MOXJIMBICTh 30aradyeHHs IUMU
eJIeMEHTaMU BEpXHIX TOPHU30HTIB IPYHTIB, MOKpAILECHHS CEpeNOBUIIA 1CHYBaHHS
pocnuH. [lornuHaroun KaTiOHW, KOpPEHI pOCIWH BHAUIIIOTE HY, morimHarouu
anionn — OH .

[lopsin 3 OlOoreHHO Mirpaui€lo, COpsIMOBAaHOK 3HU3Y BBEPX, Yy IPyHTax
OJIHOYACHO BIOYBA€ThCSI HUCXIJHA Mirpallisi BOJHMX PO34MHIB. BIUIMB OCTaHHBOI
BUSIBJISIETHCS Y BUHOCI XIMIYHUX €JIEMEHTIB 3 IPYHTY. IHTEHCUBHICTD I[LOT'O MPOIIECY
XapaKTePU3y€EThCs Koepiyicnmom 600HoI miepayii (BITHOIIEHHS CEPETHHOTO BMICTY
eJIeMEHTa y CYXOMY 3aJIMIIKYy PIYKOBUX BOJ JIO WOTO KJIApPKy y TPaHITHOMY Iapi
KOHTHUHEHTIB). UuM OUTbIIMKA 1Iel KOE(IIIEHT, TUM MEHIIE 3aJUIIAE€ThCS JTaHOTO
€JIEMEHTa y IPYHTI.
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VY pesynbrari cymicHOi [ii O10JOTIYHOrO KpyrooOiry 1 BOJIHOI Mirparii
(BUMHMBaHHSI) €JIEMEHTIB TMOCTYNOBO (OPMYEThCS XIMIYHUW CKJIAJ IPYHTIB,
I'PYHTOBUU MPOdiIb 3 OKPEMUMU TOPU3OHTAMU. Y BEPTUKAIBHOMY PO3pi3l IPYHTY
BUJIUISIOTHh 3BEPXY BHU3 3 OCHOBHUX TOPU30HTH: 1) meperHiiHO-akyMyJISITUBHUH, B
AKOMY HArpoMaJI)Kye€ThCsl TYMYC; 2) €NIOBIaJIbHUNA TOPU30HT BUMHUBAHHS, Y SKOMY
nepeBaxkaloTh MPOIECH BUHOCY PEYOBHUH; 3) UIIOBIAIbHUN TOPU30OHT BMHUBAHHS 1
BIJIKJIaJICHHSI BUMUTHUX 3 BEPXHIX TOPU30HTIB peyoBUH. Huxkue 3ansirae MaTepuUHChKA
nopozja.

3BUYANHO, CKJIAJ] TPYHTIB CTBOPIOETHCS HE JIMIIE B3a€MOIIEI0 TIPCHKUX MOPIT 3
POCTUHHICTIO 1 MPUPOIHUMH BoJamMu. bionoriuyauii kpyrooOir moB’s3ye 3eMHY KOpPY 3
aTMoc(heporo NUIIXOM 00MIHY KHCHEM, BYTJIEIIEM 1 BOJIOIO.

BunatHuil pociiicbkuil BUeHH, OCHOBOTIOJOKHUK TP YHTO3 HaBCTB a
B. JoxyuaeB (1846 — 1903) BcTaHOBUB MIMPOTHY 30HAIBHICTh IPYHTIB Ha PIBHUHAX 1
BEPTUKAJIbHY — B TIPCBKUX pailoHax. 30HAJIbHICTh CIPUYMHEHA MOETHAHHAM HU3KU
YUHHUKIB, SK OT: KJIIMaTH4HI YMOBH, XapakTep pPOCIMHHOCTI, penbed, cKian
MaTEePUHCHKUX TMOPiJT TOIIO. 30KpeMa BUILJISIOTHCS TaKl OCHOBHI THIH IPYHTIB:

* [PYHTH TYHJAPH 1 JICOTYHIPH;

* MA30JIUCTI 1 AEPHOBO-TIA30IUCTI IPYHTH JIICIB;

* Cip1 JIICOBI IPYHTH 1 HOPHO3EMHU JICOCTEILY;

* YOPHO3EMHU JIyTOBOTO CTEIY;

* KaIlITaHOBI 1 Oypi IPYHTH CYXOTO CTEMY;

* CipO3eMHU MyCTENb 1 HAIMIBITYCTENb;

* COJIOHIII 1 COJIOHYAKH;

* KOPUYHEBI IPYHTH CYXHX CYOTpPOMIKiB;

* YEPBOHO3EMHU 1 )KOBTO3EMH BOJIOTMX CYOTpPOMIKIB Ta 1H.

B Vkpaini y ToBIII NaTb0BO-)KOBTUX JIECOMOAIOHUX CYIJIMHKIB YETBEPTUHHOTO
BIKy MOYKHa CrHoctepiraTé OypyBaTO-KOPUYHEBI MPOBEPCTKH 1M O X O B @ H U X
(BUKOIHUX) TPYHTIB. Taki TOPU30HTH, OYEBUIAHO BIAMOBIAATH 3MiHI KIIMATHYHHUX
YMOB Ha JaHId TepuTopli, TMepepBi B OCATKOHATPOMAHKEHHI 1 4acTo
BUKOPUCTOBYIOTBCSL U CTPaTUrpa(iuHOrO pPO3UICHYBAaHHS aHTPONOTE€HOBHUX
BIIKJIA/IIB.

[Ipoiiecu BUBITPIOBaHHS TIPCHKUX MOPiA BiIOYBAIOTHCS HE TUIBKH HA CYXOJ0JI1,
aine ¥ mig Bogoto. [Ipu m i1 1 B 0 1 H 0 M y BUBITPIOBaHHI, K€ 1HKOJIM Ha3WBAIOThH
rajibMIpoJdi3 o0 M, OPOBIIHY POJb BiAIrparoTh XIMiYHI 3MIHM MOPIJ, 5K
B1IOYyBAalOThbCSI MPHU HE3HAYHMX KOHILIEHTpALIAX KHCHIO Ta BYIJIEKHUCIOTO Ta3zy —
AKTUBHUX areHTIB BUBITPIOBaHHSA. TOMy MpOIECH BUBITPIOBAHHS MPOTIKAIOTH TYT
3HAYHO MOBUIBHIIIE, HIXX Ha MoBepxHI. Hacammepesn BHUBITPIOBAHHIO MiIJAIOTHCS
MOPOJN CEPEIMHHUX OKEaHIYHUX XpeOTiB, pU(TIB, BYJIKAHIYHUX Tip, OKEAHIYHUX
3amaguH, HE TIEPEeKPUTI OCaZOBUMH yTBOpPeHHsAMH. [IpoaykTamu mmiJIBOAHOTO
BHUBITPIOBAHHS € TIAPOKCHUIX 3aji3a, MapraHilo, YepBOHI TJIIMOOKOBOJHI TJIMHH,
OCHTOHITOBI IIMHU TOLIO.

3oHu BuBiTprOBaHHA nopia. [lopoau, 10 CKIIaJa0Th OCHOBY CIIOPYA, MOXYTh Y
IIPOIECl BHBITPIOBAHHS CHJIBHO 3MIHUTH CBOi (Pi3MKO-MEXaHI4HI BJIACTHUBOCTI 1
BUSIBUTUCS HENMPHUAATHUMH I OyaiBHUIITBA. B Takux Bumaakax OymiBeIbHUKU

52



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

9acTO BAAIOTHCA /O 3HATTSA MIapy BUBITpUIUX Topifa. [[ns Bu3HayeHHS TIMOWHM
3HATTSA BUBITPUIMX TMOPIJ HEOOXITHO BpPAaxOBYBATH IIJIMH KOMIUIEKC HACTYIHUX
YUHHUKIB:

1) KOHCTPYKTHBHI 0COOJMBOCTI 1 crienndiuHi yMOBU POOOTH CIIOPYIH, SKa

POEKTYETHCS;

2) eKOHOMIYHI PO3paxyHKH;

3)  (i3uko-MexaHIYHI BIACTUBOCTI MOPIJ y PI3HUX 30HAX BUBITPIOBAHHS;

4) MBHIKICTH MPOIECIB BUBITPIOBAHHS,

5) xapaxTep i MOMMPEHHS BUBITPIOBAHHS 110 TUIOIII i HA TTUOUHY.

KoHCTpyKTHBHI 0COOIMBOCTI 1 celU(iuHi YMOBU POOOTH CIIOPYAH, a TAKOXK
€KOHOMIYHI pPO3paxyHKH TMOBHICTIO BCTaHOBIIOIOTHCS Yy TIpoIeci poOOTH Hax
MIPOEKTOM, TOMY X PO3TJIAIaTh HE OyIeMoO.

OcHOBHUH pe3ynbTaT TMPOIECY BUBITPIOBAHHA — 1€ 3MiHa CTYIICHIO
MOAPIOHEHOCTI TIPCBKUX TMOPiA, I1X XIMIKO-MIiHEpPaJbHOTO CTaHy 1 CTPYKTYpH.
3ae)KHO BiJ] IIUX YMHHUKIB PI3KO 3MIHIOIOTHCA 1 (PI3MKO-MEXaHIUHI BJIACTUBOCTI
mopig. ToMy BOHHM KJIaayThCcsi B OCHOBY OIIIHKM HEOOXITHOCTI 3HSATTS BHUBITPUIUX
ToBII. JIJIsl IBOTO PEKOMEHIYEThCSI PO3WICHYBATH TOBIIY BUBITPUIMX MOP1J HA 30HH,
B MeXaxX SKUX MOpoAu Maiu O XapakTepHi (i3uKo-MexaHi4Hl1 BiacTUBOCTI. [loTim,
OI[IHIOIOYHU 11l BJIACTHUBOCTI CTOCOBHO CIEUU(PIYHUX YMOB POOOTH CIIOPYAH, MOXKHA
BU3HAYNUTHU HEOOX1THICTD 3HATTS TI€T UM 1HIIOI 30HM BUBITPHIIMX TTOPIJ.

M. Konomencekuit ta I. KoMapoB NmponoHyrTh KOPUCTYBATHUCS HACTYITHOIO
CXEMOI0 pO34JIEHYBaHHS TOBILI BUBITPUIMX TIPCHKUX MOPiJ (3HU3Y Bropy).

1. MoHoniTHa 30Ha. L{s 30Ha BIANOBIAAE TAKOMY CTaHY MATEPUHCHKUX MOPIJ,
KOJIW BOHM IlI€ HE MAalOTh BHUIUMHUX O3HAK MOAPIOHEHOCTI, ajie BXKE 3a3HaIH
PO3XUTYBAaHHS 3B’5I3KIB MI’K YaCTKaMH I11Jl BIUIMBOM areHTiB BUBiTproBaHHs. [lopoaa
i€l 30HM 3a 3O0BHINIHIM BHUIJIAJOM HE BIAPI3HIETBCA BIJlI HEYIIKOIHKEHUX
MaTEePUHCHKUX MOPiJ, aje JIETKO PO3KOJIIOETHCS MO MPUXOBAHUX IUTOMMHAX. DI3UKO-
MEXaHIYHI BJIACTMBOCTI TIOPOJAM Ha Il cTajii BHUBITPIOBaHHA Maibke HE
BIIPI3HSAIOTHCS  BIJIT BJIACTUBOCTEH MAaTEPUHCHKOI TIOPOJH, 3a BUKIIOUYCHHSIM
MOCJIa0JIEHOTO OMOPY 3CYBY 1 CTUCKAHHIO.

2. bpusnosa 30Ha. J1yis Hel XapakTepHe BUHUKHEHHS TPIIIMH BUBITPIOBAHHS, SIKi
pO30MBaIOTh TOPOJY HA OKpeMi Opuii, a00 PO3MIMPEHHS TEKTOHIYHUX TPIIIHH.
XiMiKO-MIHEpAJIBHUH CKJIAJ] TIOPOJIX B OCHOBHOMY BiJIIOBIJIa€ CKJIaly MaTEPUHCHKOT
MOPOJIk; MIHEpaJd BUBITPIOBAHHS BIJCYTHI a00 iX JyK€ Majio 1 BOHM MICTSThCA Ha
noBepxHi TpimuH. Di3uko-MexaHIYHI BJIACTUBOCTI TOPIA II€] 30HU CHIIBHO
BIJIPI3HSIOTHCA B1Jl BJACTUBOCTEHN MOpPiA MOHOJMITHOI 30HU. [lopoau OpuioBoi 30HU
HaJIJICH1 HAO1IBIIOK (UIBTPALIHOIO 31aTHICTIO (MOPSAIKY COTEHb METPIB Ha 100Y).
Onip CTUCKaHHIO 1 3CyBY NMPOJAOBKYE 3MEHIITYBaTHUCH.

3. 3epHucTa (ApiOHOYIAaMKOBA) 30HA. 30BHIIIHIN BUTJISAL MOPOAM Ha IiH cTamii
HE Ma€ HIYOTO CIIJIFHOTO 3 BUTJISIOM MaTepUHCHKOI Mopoau. BoHa Bcs ckitaaeTbes
3 ApiOHMX yJaMKiB YW HaBiTh OKpemux 3epeH. [lImaTku MaTepuHCHKOI TOpoaH
PO3CUTIAIOTHCS B JOTHKY 1 CKIAJAIOTHCA MEPEBAXKHO 3 MIHEPATIB MAaTEPUHCHKOI
MOPOJIM, YaCTO 3 BEJIMKUM BMICTOM MiHEpaJiB BHUBITPIOBaHHA. |HKOIM, HampUKIIana
MpU BUBITPIOBAHHI TMICKOBUKIB, BTOPWUHHI PO3YMHHI COMi, IO € IIEMEHTYIOUOIO
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PEUYOBUHOIO, BUHOCATHCS, 1 YTBOPIOEThCA MicOK. DubTpalliiiHa 31aTHICTD MOPIJ 1€l
30HM Yy MOPIBHSHHI 3 OPUIIOBOIO CUJIBHO 3HUXKYETHCS (710 AEKUJIBKOX METPIB Ha 100Y);
MPOJOBXKYE 3HHXKYBATUCS OIIP 3CYBY 1 CTUCKAHHIO.

4. 3oHa TOHKOTrO no/IpioHeHHs. [Topoau 11i€T 30HN XapaKTEPU3yIOTHCS BUCOKUM
cTyneneMm nojpioHeHHs. CKiIalaeThCs BOHA MEPEBAKHO 3 MIHEpaJiB BUBITPIOBAHHS,
NEPBUHHI MiHEpaJIM TOHKO MOAPIOHEH1 1 € JAoMiIIKaMu 10 BTOpuHHUX. KoedirieHT
GbuTbTpallii MPakTUYHO JOPIBHIOE HYNIO (THCSAYHI YacTKU CaHTUMETpa Ha J00Yy).
CTuciuBICTh Pi3KO 301IBIIYETHCA, OMIp 3CyBY 3MeHIIyeThes. [lopoga HabyBae HOBUX
BJIACTUBOCTEH (TIACTUYHICTh, HAOPSKAHHS TOIIIO).

TakuM YMHOM, TOPOAU KOKHOI 13 30H BUBITPIOBaHHS HaJAUICH]I CEU(pIYHUMH,
BJIACTHUBUMH JIUIIIE KOHKPETHIH 30H1, XapaKTePUCTHUKAMHU.

Tpeba matu Ha yBasi, 10 HE 000B‘SI3KOBO Y MEXKaxX OJHOTO PO3pi3y UM HaBITh
pailoHy mMOBHHHI OyTH pO3BMHEHI BCl BKa3aHl 30HM BUBITPIOBAaHHS TMOPI.
Hanpuxknan, BUITyroByBaHHsI HIEMEHTYIOUOT pEYOBUHHU MICKOBUKA MOXE MPUBECTH J0
YTBOPEHHS MIIIAHOT MacH, XapakTEpHOI AJIsl 36pHUCTOI 30HU, OOMHHAIOUU MOHOJIITHY
1 6punoBy. Kpim Toro, yactuHa nopija po3pizy MoXe 3/yBaTHCS BITPOM, BIJIHOCUTHCS
BOJIOI0, OCUIIATUCS M1 €0 CUIIM TSKIHHS, 1 TOMY PO3pi3 MOKE OYUHATHCS 3 MOPiJ,
XapaKTEepHUX I 30H, 10 3aJIATral0Th HUKYE.

[1ix vac BUBYEHHS BUBITPLIUX IMOPiJ HEOOX1THO OIIHUTH XIMIKO-MiHEPAIbHUI
CKJIa/l MaT€pUHCHKOI MOPOAM 1 MPOAYKTIB ii BUBITptoBaHHA. OcoOnMBY yBary mnpu
IIOMY CITiJ] 3BE€pTaTH HA XapaKTEPUCTHKY BOJOPO3ZUYMHHHUX COJEH 1 CKIIaJ TIMHUCTHX
MiHepaniB. Cknaza, po3moJia 1 KUIbKICTh BOJAOPO3YMHHHUX COJIEM BIAIrpaBaTUMYTh
ICTOTHY POJIb Y BHUIAJIKY, SIKIIO B IPOLECI CIIOPYXKEHHS YM eKCIuTyaTalii OyJJOBU B
MOpOJId MPOHUKATUME Boja. HasiBHICTB, CKJIaj, KIIBKICTh 1 PO3MOJILT TJIMHUCTUX
MIHEpaJIiB y 3HAYHIA Mipl BU3HAYAIOTh (PI3UKO-MEXaHIYHI BIACTUBOCTI MOPIJ 1
TTOBUHHI OI[IHIOBATHUCS 3aJI€KHO BiJl 0COOJMBOCTEN MallOyTHLOT CIIOPY/IH.

3aBaHHSM T'e0JioTa B IIbOMY BHUIIAJIKY € BU3HAUCHHS TTIMOMHU 3HIMAHHS TIOPI/I.
Yacto, ogHak, HEeMae HEOOXIIHOCTI BHUIAJSATH 3a4€IUICHI BUBITPIOBAHHSIM IOPOIH.
Tpeba 3HIMaTu TiIABKM TIOpOAM, (HI3UKO-MEXaHIYHI BIIACTUBOCTI SKUX 3MIHEHI
BUBITPIOBAHHSM HACTIJIbKHU, 1110 BOHU CTAHOBIIATH 3arpo3y JIsl CTIMKOCTI criopyau. B
IIbOMY BUIIQJIKy NJiSi BU3HAYEHHS TJIMOWHM 3HIMAHHS TMOPIA JOULIBHO KEepyBaTHUCS
CTYTEHEM MOJPIOHEHHS TOPiJ] 1 BMICTOM Yy HUX BOJOPO3YMHHHUX COJICH.

Skio 3 TOYKK 30py MOAPIOHEHOCTI MOpPOJia 3aJ0BOJIBHSIE yMOBaM 3BEICHHS
CHOpPY/AM, a IHIII O3HAKW BUBITPIOBAHHS BIJICYTHI, TO BOHa MOX€ OyTH HHXKHBOIO
MEXEI 3HIMaHHS BHBITpUIMX mnopid. i pi3HUX BHUIIB OYyIIBHMIITBA INIMOHWHA
3HIMaHHS Topig OyAe MIHIATHCS, TOMY WO IS PI3HUX CIOPYJ HPUITYCTUMUN
HEOJIHAKOBUH CTYMiHb MOJAPIOHEHHS MOPIJ.

TpebGa maTu Ha yBa3i, 110 3HIMAHHS BUBITPLIUX MOPLJ € JOCUTh TPYJAOMICTKUM
1 TpUBAJIUM MPOLIECOM 1 HE 3aBXJIW MOTPIOHO MPAarHyTH IO IMOBHOTO BUJAJICHHS
TPIMHYBATHX TOPiA. Y psiii BUIMAIKIB TPIIIUHU MOXYTh OyTH 3alleMEHTOBaHI,
3a01TYMIHOBaHI1, 3aTJTMHU30BAHI.

CraHoBHUIIlE JEMIO 3MIHIOETHCS, KOJIM B TOPOAl € BOAOpO34MHHI coii. [Ipu
3BEJICHHI TIAPOTEXHIYHUX CIIOPYH, 3B’SI3aHMUX 3 (DUIBTpaAIli€l0 BOAM, 1151 OCOOTUBICTD
MOBMHHA OyTH BHBYEHA Ta OI[IHEHA 3 TOYKH 30py MOMIJIMBOCTI BUMUBAHHS 3 TOPIJ
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BOJIOPO3YMHHUX COJICH. SIKIIIO BMICT COJel He3HAYHUH (IECATKH J0JeH BIICOTKA) 11X
BUJIAJICHHSI HE BUKJIMKA€E 1ICTOTHOI 3MIHM (D13UKO-MEXaHIYHUX BIACTUBOCTEH MOPII, TO
TIOKPIBJIS 1Ii€i MOPOJIM TAKOK MOXKE CIYKHUTH HIKHBOIO MEKCIO TJIMOWHU 3HIMaHHS
BUBITPLIUX MOPII.

3aBuacHO ISl BCIX BHUIB OYIIBHHMIITBA 1 JUISl BCIX 1HXKEHEPHO-TEOJIOTIYHUX
YMOB HE MOJKHA JaTH €JIWHOTO ITOKa3HWKA, SKHH BH3HAYA€ TIUOMHY 3HIMAaHHS
BUBITPUINX TOpija. BTaHOBICHHIO I€i TIMOMHU IOBMHHA IIEpPEIyBaTH JIeTalbHa
OLIIHKAa 1H)KEHEPHO-TEOJIOTTUHUX YMOB 3BEICHHS CIOPYHA 3 YpaxyBaHHIM iX BUAY 1
KOHCTPYKTUBHUX OCOOJIMBOCTEN.

BuB4YeHHs1 BUBITPIOBAHHA /ISl NOTPed iH:KEeHEPHOI reoJiorii

[H)XeHEepHO-TEeOJIOTIUHE BHBUYCHHS BHUBITPIOBAHHS TMOPIJA 3AIACHIOETHCS IS
PO3B‘sI3aHHS HACTYITHUX MPAKTUYHUX 3aBIAHb:

1) BUOOpY CHPUATIMBHX TUISTHOK JUIs PO3TALTYBaHHS CIIOPY/I;

2) BCTaHOBJICHHS O€3MEYHOro (3 TOYKHM 30py 3MIHHM MOpPiA Yy Mporeci
BUBITPIOBAHHS) TEPMIHY 3JIUIIEHHS BIAKPUTUMH KOTJIOBaHIB 1 BUIMOK;

3) BU3HAYCHHS TOTY)XHOCTI 3aXUCHOTO INApy, SIKMH 3aJIUIIAETHCS HAJ
IPOEKTHUMU MO3HAUYKAMHU JTHA KOTJIOBAHY;

4) BCTaHOBJICHHS TOBIIVHHU 1 XapaKTepy 3aXMCHUX MOKPHUTTIB JJIsI 3aXHCTY
MOPiJ BiJl BUBITPIOBAHHS;

5) BH3HauUCHHS KATETOPid MOPiA 3a CTYIEHEM PO3ApOOICHOCTI; BUOIp YMOB
1 cioco01B BUKOHAHHS POOIT y KOTJIOBaHAX 1 BUIMKaX;

6) po3poOka mNpodiIAKTHYHUX 3aXOJiB OOpOTHOM 3 BHBITPIOBAHHSIM
rIpCbKUX MOPIJ HA AUISHKAX CIIOPY/.

Bci po60oTH JOLUIBHO PO3AUIATY HA YOTUPHU BUIU:

1. Onmc 3araJibHUX O3HAK BHBITPIOBAHHS TIPCHKUX TOPIA 1 BUAUICHHS
XapaKTepHUX 30H BUBITPIOBAHHS.

2. CrocrepekeHHs 3a  MIBHJAKICTIO TPOIIECIB  BUBITPIOBaHHS; I
CIIOCTEPEIKEHHSI BUKOHYIOTHCSI TUIBKHM IICIS BCTAHOBJICHHS XapakTepy 1 30H
BUBITPIOBaHHS 3 THM, 11100 palliOHaJbHO 3aIUIaHyBaTH BHUAM aHaI3IB 1 MICUs
B1100PY MpoO0.

3. IlompoBi criocTepexeHHs 1 JabopaToOpHi JIOCTIHKEHHS, HEOOXIIHI IS
BU3HAYCHHS ITTMOMHM 3HIMAHHS BUBITPUIMX MOPII.

4. CnocrtepexeHHs, 110 MalOTh Ha METI BUOIp XapakTepy 1 MOTYKHOCTI
3aXHUCHUX TTOKPUTTIB.

Jlumme 1 Ta 3-i BUAM AOCIIPKEHb MOBUHHI BUKOHYBATHCS JUIsI BCIX BHJIIB
OyIIBHMIITBA, SKIIO Yy MeXax AUIAHKKM OyIIBHUITBA € KOpa BHBITPIOBAHHS.
HocnipkeHHss 2-ro 1 4-ro BHUIB BUKOHYIOTHCS MOPIBHSHO PIAKO: JJII OKPEMUX
BEIIMKNX KOTJOBAHIB, YKOCIB, BHUIMOK 1 T.N., KOJIM TEPMIH 3aJUIICHHS TOPIT Y
BIJIKPUTOMY CTaH1 JIOCUTh TPUBAIHH (B YKOCAX KaHaJIB, 3aJI3HUYUX BUSIMOK).

HeoOxigHicTh TOrO YW IHINIOTO BUIY JOCTIIPKCHb BU3HAYAETHCA Y KOKHOMY
KOHKPETHOMY BHUMAJAKYy, 3 YypaxyBaHHSM 1H)KEHEPHO-T€OJIOTIYHHUX YMOB, THUILY
CHOPY/IH, TEPMiHY 3aJIMIICHHS MOP1J y BIIKPUTOMY CTaHi.
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3axoau 60poTHOM 3 BUBITPIOBAHHSAM IipCbKUX MOPiJ

Jlo HUX HajeXxarh BCl 3aXO/M, CHPSIMOBAHI Ha MOMEPEHKEHHS MOAANIBIIOTO
BUBITPIOBAHHS TPCHKUX MOPIJI, a caMe:

1) TOKPHUTTA TIPCHKUX MOPiJA HEMPOHMKHUMH JJIs arcHTIB BHBITPIOBAHHS
MaTtepiajlaMu;

2) IPOMOYYBaHHS IOPiJ PI3HUMHU PEUYOBHHAMH,

3) mTyYHa HEWTpaJi3allis areHTiB BUBITPIOBAHHS;

4) IaHyBaHHS TepI/ITopiﬁ 1 BIABEIEHHS BOIH.

[Tpu BI/I60p1 MaTeplaJIy JUIS TOKPUTTS Tpeba BUXOIUTH SIK 13 BIACTUBOCTEH
[HOTO MaTepiaiy, Tak 1 3 THUIy arcHTiB BUBITPIOBAHHA, SKI BU3HAYAIOTh MOXKJIMBI
3MIHM TIOPOAM B JAaHMX yMoBax. Hampuknaza, 1uisi momnepekeHHs MPOHUKHEHHS B
MOpPOJYy PIAKUX 1 ra3omoJiOHMX areHTiB BUBITPIOBAHHS MOXYTh 3aCTOCOBYBATHCS
PI3HI MaTepiaiv 3 METOIO T1APOIZOJISIIIT: CUIIIKATH, TYJAPOH, IEMEHT Y4 HaBITh TJIMHA.
Opnak BCi BOHHM, 32 BUHSTKOM TJMHHU, 30BCIM HE MIAXOAATH I TMOMEPEIHKEHHS
BIUTMBY Ha MOPOJY KOJUBaHb Temmeparypu. s 1iei MeTu 3aCTOCOBYIOTh TJIMHY a00
MICOK, YKJIAJIeH]1 JOCUTh MOTY>KHUM IIIapOM, 0 JOPIBHIOE MOTYKHOCT1 30HH PIYHHUX
KOJIMBaHb TEMIIEpaTypH MOPiJl y TaHOMY paiioHi abo Oiabium Ha 5 — 10 oM.

HaiikpaimuMm maTepiajioM i OKPUTTS € CYIJIMHOK, TOMY IO BiH Mae Maixke
YHIBEpCAIbHI 3aXUCHI BIIACTUBOCTI. SIKIIO YKIACTH HOTO MIapOM JOCTATHBOI
MOTYKHOCTI, TO BIH HE TMPOMYCTUTh HI PIIKAX, HI Ta30MOJIOHUX areHTIB
BUBITPIOBAHHSI 1 TMOracUTh HaWpI3KilIl KOJUBAaHHSA TemmepaTypu. Kpim Toro,
CYIrJIMHOK, IO CKJIAJa€ThCAd 3 MPOAYKTIB, BJIACTUBUX OUIBII MI3HIM CTaaisiM
BHUBITPIOBAHHS, Majo NIJAA€TbCs pylHyBaHHIO. J[0Opl 3aXMCHI BIACTUBOCTI Mae
OeToH, ayne 1le, NO-TIEpIlie, BapTICHUM MaTepiaja, a Mo-Apyre, M cam MOXKe
3MIHIOBaTHCSl MiJ BIUIMBOM BHBITpIOBaHHsS. [licOK MoOke 3axuInaTd TOPOAH Bij
BIUTMBY KOJIMBaHb TEMIIEPATypH, aje HE MOXKXE 3aTpUMAaTd MPOHUKHEHHS PIJIKUX 1
ra3omno/iiOHUX areHTIB BHBITPIOBaHHS. ToMy HOTO HEAOIIIFHO 3aCTOCOBYBATH B
pailioHax, ne ¢i3uYHEe BUBITPIOBAHHS TMepeBakae Haja XiMiyHUM. biTym 3axwuriae
MOPOJly BIiJ NMPOHUKHEHHS AareHTIB BUBITPIOBAHHS, ajié HE B 3MO31 MPOTUCTOSITH
KOJIUBAHHSIM TEMIIEPATYPH.

Martepianu 1 MOTYXHICTh 3aXMCHOTO TOKPUTTS 3aJIeKaTh TAKOX BIJ 3MIHH
YMOB BUBITPIOBAHHS 111 BIUIMBOM CIIOPY/IH, & TAKOX BiJl TEPMIHY CITYy>KOU 3aXMCHOTO
nokputTs. Hanpukinan, sikuo B OyiBeJIbHUIM KOTJIOBaH Oy/e MOTPAIUIsATH BOJAA 1 BIH
Oyne nepedyBaTH y BIAKPUTOMY CTaH1 HEOBrO (KiJIbKa AECATKIB JHIB), TO 3aXUCHUM
MOKPUTTSAM MOKe OyTH O€TOH, T'yApoH abo IVIMHA, YKJIaJeHl TOHKUM Iiapom. Aue
AKIIO KOTJOBaH OyjA€ BIAKPUTHM JOBrMH Yac (KUIbKa pOKIB), TO 1O AareHTIB
BUBITPIOBAHHS JIOJIAIOTHCSl CE30HHI 1 PiUHI KOJMBAaHHS TeMIlepaTypu nopia. B takux
BUMNAAKAaX Caiy abo 30UIBIIMTH  TOBIIMHY TMOKPUTTA, ab0 3acToCyBaTH
TETIO130JISIIIHUYN MaTepiall.

Jlo wi€i  rpynu 3axoliB O0pOTbOM 3 BUBITPIOBAHHSM TIPCHKUX TMOPIJ CIiJ
BIJIHECTH 1 TUMYACOBE 3aJUIICHHS mapy nopia, ski 3HIMaroThcs. ToOTO 1E €
CBIJIOMUM HEJIOBEJACHHSIM JHA KOTJIOBAHIB 1 BUIMOK J10 IpoekTHOI riubunu. [llap, mo
3QIIMIITUBCS, 3HIMAETHCS OE3MOCEPETHBO TIEPe]T MOYATKOM OyAIBEILHUX POOIT.

56



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

B sikocTi mpOMOYYBaJIbHUX PEYOBUH MOXKYTh BHUKOPHCTOBYBATHUCS: PO3UMHHE
(pimke) ckio, TYOpOH Ta 1H. 3aCTOCYBAaHHS OUIBLIOCTI MPOMOYYBAJIbHUX PEYOBHH
oOMexeHe pi3HUMU yMmMoBamMHu. Hampukman, BBEAGHHS B TOPOJLY PIAKOro CKia
JTIMITYy€eTbCS  (QUIBTPALIMHUMUA ~ BJIACTUBOCTSIMH  TOPOJH; Tapsdyoro OiTymy —
GiabTpalliiHUMU ~ BIACTUBOCTAMU  MOPOAM 1  HEOOXITHICTIO TpPH  HU3BKHX
koedimientax QurpTparii gocuth BHcOkoro THcKy (1,2 — 1,4 MIla). Takuii Tuck
MOKe 3pYHHYBAaTH MOPOIy a00 BIATHCHYTH ii B 00KH. BiTyMH 3 Maior MPOHUKHICTIO
JAI0Th TapHl Pe3yJIbTaTH Yy CKEJIbHHUX MOPOJaxX 3 BEJIUKUMHU IMyCTOTamH. biTymu 3
OUIBIIIOI0 MPOHUKHICTIO MOKHA BUKOPUCTOBYBATH JIJIsl 3alIOBHEHHS! TOHKUX TPIIIUH Y
CKeJIbHHUX Mopojax. biTymizalii miagaoThcs TaKOXK MEeO0EHUCTO-TalbKOBI IOpoIu. Y
MIIAHO-TJIMHUCTUX MOPOJax OITyMHU HE 3aCTOCOBYIOTHCS.

[lemeHTYBaHHS BUKOPHCTOBYIOTh Y TPINIMHYBATHUX 1 T'PABEIUCTHX MOPOJAX,
BEJIMKO3EPHUCTUX TMOpoJax. Y TIWHAX 1 JIpIOHO3EPHUCTHX MiCKaxX OETOH MOTaHO
MOIIUPIOETHCS.

[HKOIM 3aCTOCOBYIOTh TJIMHHUCTY CYCIIEH31I0, SKOIO 3aJIMBAIOTh TI'PABENINUCTI
MOPOJM, TIO BUBITPIOIOTHCSA (MEPEBAXHO JUISI 3MEHIIEHHS  (UIBTpaIiiHuX
BllacTuBOCTEeH). Hampukinan, nmpu 3aquMBaHHI TICKY, SKUA Ma€ PI3HY IMOPUCTICTD,
cycrnensi€ero (5 T cyxoro JeioBIaIbBHOIO CYIJIMHKA Ha 1 J1 BOJM) BUSBUIIOCS, IO TIPH
nopuctocTi 34% kodiuieHT (uibTpanii 3MeHmuBes y 20 pasiB, a OpH MOPUCTOCTI
29% —y 100 pasis.

Jlo MeTomiB HeWTpami3alli areHTIB BHUBITPIOBAHHS HAJEXKHUTh JOJABaHHS Yy
BOJy, siIka (DUIBTPYETHCA 4Yepe3 IMOPOJy, COJICH 3 METOI 3MEHIICHHS i1 PO3YMHHOT
31aTHOCTI. AJe 11e#l crrociO JOCUTh nopomﬁ 1 BUMarae creriajabHoro o0a HasH,.

Jlo 3axomiB OOpoTHOM 3 BHUBITPIOBAHHSAM TIPCHKUX MOPiA HAJEXKUTh 1
BIJIBEJICHHS IIOBEPXHEBUX Ta MIJ3eMHUX BOJ. lle mmaHyBaHHS 1 BHUCTEJISHHA
(OpykyBaHHsI) TEpUTOpPIA, BIAIITYBAaHHS HaripHUX KaHaB, 3JMBOCTOKIB 1 T.II
I'paBiTaiiiini  mig3eMHI BOAM  NEPEXOIUIIOIOTHCS  JAPEHAXXHUMU  rajepesiMH,
MOTJIMHAIOYUMHU KOJIOS3SIMH, IITYYHUMH 3aBicaMu (3aMOpPOKyBaHHs, TYAPOHYBAaHHS,
[IeMEHTAIllsl, CUJIIKATHU3aIis 1 T.11.).

Konmponwvni 3anumanns it 3a60aHHA

[Ilo Take reoauHaMivyH1 Iporiecu?

Sxi Bu 3HaeTe ek30T€HHI Ta €HJO0TeHHI IPOLIeCcH?

[lo Take nenynaiisi?

[Ilo Take BUBITPIOBAaHHA 1 K1 BUJU BUBITpIOBaHHS Bu 3HaeTe?

OxapakTepu3yiite nporecu (pi3MuHOTO BUBITPIOBAHHS.

HaBenith nmpukiiagu OCHOBHUX PEakilid XIMIYHOTO BUBITPIOBAHHS.

Sx Bu po3ymieTe MOHSTTS «KOpa BUBITPIOBAHHS», SIK BOHA (OPMYETHCS?

[Ilo Take IpyHT 1 K BiH (GOPMYETHCS?

SIxi Tunu rpyHTiB Bu 3Haere?

0. Sk po34sI€HOBYIOTH TOBIIY 3BITPUIUX MOPia?

1. Ski 3aBOaHHs BUPIUIYE 1HKEHEPHO-TEOJIOTTYHE BUBYEHHS BUBITPIOBAHHS
nopin?

12. Ha3BiTb OCHOBHI 3ax01 OOPOTHOM 3 BUBITPIOBAHHSM MOPI/I.

HBRO©OoO~NoOA~WNE
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2.5. Tema 5. TEOJIOTTYHA IIAJIBHICTD BITPY TA EOJIOBI BIAKJIA/IN

3arajnbHa XapaKTepPUCTHKA BITPOBHUX NPOLIECiB

Bitep — me pyx MHOBITpSHMX Mac BIIHOCHO 3€MHOI IMOBEPXHI 13 001acTi 3
BUIIIUM aTMOC(EPHUM TUCKOM B 00JIaCThb 3 HUKYUM TUCKOM. POOOTY, sIKy BUKOHYE
BiTEp, 3a IMEHEM MI(piYHOro JaBHBOIperbKkoro 6ora BiTpiB Eosa wacto Ha3MBaroTh
me € o0 J o B o 10. PoOoTa 11 moB’si3aHa 3 pyilHYBaHHSAM, MOAPIOHEHHSM T1PCHKUX
nopij, nuTipyBaHHIM, MOTIPYBaHHAM IXHbOI OBEPXHI, TPAHCHIOPTYBAHHSAM YJIAMKIB 1
BIIKJIAJICHHAM (aKyMYJIAINI€I0) YJIAMKOBOTO MaTepialy Ha TIEBHHX JUISHKaX
CyxoJ101y. [HTEHCUBHICTH BITPOBHUX MPOILIECIB 3AJICKUTH Bl IIBUIAKOCTI MEPEMIIICHHS
MOBITPSAHUX Mac, TPUBAJIOCTI MOCTIMHOI Mii y NMEBHOMY HAaINpsMKY 1 POy 1HIIMX
yiuHHUKIB. Tak, mpu MBUAKOCTI BITpYy 4 — 7 M/C BiH MOXX€ MEPEHOCUTH MHJI, TPU
MIBUIKOCTI 01u3bko 19 M/c — rpasiit. [lig wac Oyp 1 yparasiB (22...58 M/C) MOXYTb
MEPEHOCUTUCH TajibKa, APiOHI YIaAMKHU MOPII.

3anexHO BIJ TOro, SIKMW Marepiajl 3axOIUIIOEThCS BITPOBUMHU IOTOKAMHU
MPOBOJIATH Kiacudikaiiiro Oyp. Po3pizHatoTs Oypi 4OpHI, )KOBTI, YEPBOHI, OLT1.

Yopui 6yp i (nunoBl) BUAYBAIOTh 1 IEPEHOCITh YOPHO3EM 1 MOIIUPEHI B
OCHOBHOMY Y CTENOBIiil 30H1. YOpHMI MU MEPEHOCUTHCS HA COTHI 1 HABITh TUCAY]
KUJIOMETPIB BiJl 00J1aCTi MOMMUPEHHS YOPHO3EMHHX IPYHTIB.

Koemi Ta uepseomni 6ypi(MICUEBI HA3BU - XAMCUH, CAMYM, CUPOKO Ta
1H.) THIOBI JJIs IyCTENb 1 MEPEHOCATh pPa3oM 3 MUJIOM TaKOX MiCOK. MOXyTh
MOIIMPIOBATUCH 33 MEKaMHU MTyCTEIbHUX PAlOHIB Ha TUCSY1 KIJIOMETPIB.

b ini 6 y p i 3aBOS4ylOTh CBOEMY 3a0apBJICHHIO BEIUKINH KIJIBKOCTI
HaWpiOHIMIKX YJaMKIB coJied (Timncy, Traiity), (GopMyrOTbCS BOHHM Ha COJIOHYAKaXx,
HaJ CaMOCaIHUMU 03€paMH Ta JIaTyHaAMHU.

B rpo3oBux xmapax 1HKOJM BUHUKAIOTh 3aBUXPEHHS MOBITPSHHUX MOTOKIB
(c M e pu 1), o0epTajibHA MIBUJKICTh BITPY B SIKMX BUMIPIOETHCSI COTHSIMU KiJIOMETPIB
Ha ToauHy. CMepu MOXKe JIeIKHIl 4ac CTOSTH Ha MICI[l, a MOXKE 1 MepeMIIyBaTUCh 3
cepenuboro mMBUAKICTIO 40...60 km/roa. CMepdi MPOBOIATH AYXKE 3HAYHY PYHHIBHY
poOOTy Ha MOBEPXHI 3eMJI1, JJaMalO4u JiepeBa, OyAiBii, JiHii eleKTponepenay ToIo,
3aXOIUTIOIOYM 1 MEPEHOCSYM Ha JCCATKA KUIOMETPIB MHJI, MICOK Ta IHII Ha3eMHI
peIMETH.

OpHak 3HauHy T€0JIOTTYHY POOOTY 31MCHIOIOTh HE CTIIBKM TUMYAacOBl CHUJIbHI,
AK TOCTIHH1 BITpU. OCOOIMBO IHTEHCUBHY pOOOTY TaKl BITPYU BUKOHYIOTh B 00JaCTsX,
7€ BHACIIJOK (PI3UYHOTrO 1 XIMIYHOTO BUBITPIOBAHHS TTOBEPXHS MOKPUTA MPOAYKTAMHU
BUBITPIOBAHHS 1 JI€ BIACYTHIN a00 ci1abo po3BUHYTUH POCIMHHMI MOKpUB. [0 Takux
oOnacTell HanexaTh MyCTENbHI 1 HAMIBIYCTENIbHI PailoHH, T1PChKI BEPUIMHU, MOPCHKI
y30epexrKs.

PyiiniBHa po0oTa BiTPY BH3HAYAETHCS TAKUMHU TpolecamMu SK ACQIIsIis i
Kopasisi. eghnayiero Ha3UBaETHCS BULyBaHHS, PO3BIIOBaHHS, BUHOC ITyXKHUX TPCHKUX
MOpiJl HA TIOBEpXHI 3eMJTl MOBITPSHUMH MOTOKaMHU. Y MICISX, 7€ MOCTIMHO JAMYTh
BITpY, MiHEpaJbHI YaCTUHKH (MWJ, IMICOK), 3aXOIUICHI TOBITPSHUMH TTOTOKaMU
MOCTIHO CHIBYNAPSAIOTHCS 3 TOBEPXHEI0 CKellb, KaM'SsHUX Opwuil, BiJICJIOHEHb
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FIPChKUX TMOPiJ, OOTOUYIOYHM iX, MOJIPYIOYH, PYHHYIOUM M’AKl JUISHKH TOPI,
BHACIJOK YOro Ha iX MOBEPXHI YTBOPIOIOTHCA IMITPUXU, OOPO3HHU, MOAPSANUHH,
OpIEHTOBAHI 3a MEPEBAKHUM HAIPSIMKOM BITPiB. Take sSIBUILE HA3UBAETHCI KOPA3IEH.
Jedmsis 1 kopasis B3a€MOIIOB’ s13aH1 MPOIIECH.

Bigomuit pociiickkuii qocimiaHuK mycreib b. @enopoBud po3pi3HsE ABa BUIU
eIl IIOMMWHHY 1 JIOKaIbHY. [ lnowunna degaayis 0COOIMBO MOMMUPEHA B CYXUX
CTENOBUX pailoHax Ta B mycTensix. Tak, y mepii poKM OCBOEHHS LIUJIMHHUX 3€MEllb
KazaxcTtany, BHAcCIiOK pO30PIOBAaHHS CTEMiB, BITPOBOIO €pO3i€l0 (TEPMIH YacTo
BUKOPHUCTOBYETbCA Yy TeorpadiuHiii mitepaTypl SK CHHOHIM BITpOBOI aedusii
IPYHTIB) 3AyBajHCh BEIWYE3HI MacH IPYHTOBOTO MOKpuBY. YOpHI muioBi Oypi —
CTHXIHHE JIUXO, MO TPAIULIETbCS B MIBAEHHUX oOnacTsax Ykpainu, mpepiax CLIA,
Hwxupomy IloBommki ta B IlepenkaBkassi. CuibHI MiioBI Oypi HEOIHOPA30BO
croctepiranuch Ha mBAHI YKpainu. Hasecui 1926 p. munoBa Oyps BUHHUKIA Y
[IpuazoB’i i mommupuiack ax 1o JdiHii Binaung — Konoron. BepxHiit map rpyHty OyB
3Hecennii Ha 30% tutonn, a muia 3aHecno B [lpubantuky. Konnenrpaiis nuiy B
atMocdepi Oysia HACTUIBKM BHCOKOIO, IO Yy MICTax BJCHb KOPHUCTYBAJIUCh
CJIEKTPUYHUM OCBITIIEHHAM. Bypero Oyiio BUHECEHO MOHAl 5 MIIH. TOHH IPYHTY.

Jlis 60poThOM 3 BITPOBOIO €pO3I€I0 IPYHTIB BUKOPHUCTOBYIOTh HACAKEHHS
3aXMCHUX JIICOCMYT, MPABUJIbHI CIBO3MIHU TOIIIO.

[Ipuknagom sokanbHoi Oeghnayii MOXE CIY>KUTH OOpO3HOBA nedIslis, sKa
PO3BHUBAETHCS B TPIIIMHAX TIPCHKUX MOPIJ, PUTBUHAX, KOJisAx nopir. Ilpu mpomy y
JIECOBHX MOPOJaX, HAMPUKIIAA, MOKYTh YTBOPIOBATHCH POBH 70 20 M 3aBIVIMOIIKH —
Xonveeau.

B rnuHucTHX mopomax mpoiecamu aeduisiiii 1 Kopasii 4acTo (pOpMYHOThCS
&KO0JIOOOMOAIOHI  3aruOieHHss TIHOMHOI 10 23 M, PpO3AUIEHI  BY3bKUMH
3aroCTPEHUMH IpeOCHSIMH, OPIEHTOBAHI y HanpsiMi MaHIBHUX BITPIB — spAaHru. JHo
ApJaHTiB 3acurnano mickoM. Binomi y Kutai (mpoBinitist CiHbI3sH).

Hednsiis, oueBUIHO, TPUHMAE y4acTh 1y (OpMyBaHHI 6a0i — CyXUX JOJIMH 3
KpYyTUMHU CXWJIaMd, skl mnomupeHi B Adpwuii, Monromi. Baai 3apoxyroThcs
BHACIIJIOK JISUTBHOCTI THUMYAacoBUX (TPO30BUX) TOTOKIB 1 PO3BUBAIOTHCS B
MOJAJILIIIOMY BITPOBUMHU TIporiecamu. [Ipu 1ibomy 60pTH iX Mpopi3atoThCs BY3bKUMU
VIIEIMHAMH, JTOJIMHA TOTJIMOIIOETHCA 1 PO3IMIUPIOEThCS. Bi piuKoBUX TONHMH Baji
BIJIPI3HSIOTHCS BIJICYTHICTIO Te€pac, BIACYTHICTIO 3arajibHOTO YXWIY JHA, TUIIOBUMH
dhopMaMu €0J10BOTO pelibepy Ha OOpTax 1 Ha JIHI TaK 3BaHUMU ocmaHysamu. OCTaHIl
YTBOPIOIOTHCS BITPOBHUMH MPOLECAMU 3 OKPEMO PO3MIIIEHUX CKEJIbHUX BHCTYIIIB
MopiJ, 5K MpU I[bOMY HAO0YBarOTh XUMEPHUX (HOPM, HaraAyrouu Halpi3HOMAHITHIIII
npeaMeTu: TpuOHU, CTOJU, CTOBMH, OOENICKH, TOJKKA Touo. Pociiickkuil reosor i
reorpag B. OOpyueB y 1906 p. BinkpuB y [xynrapii (Kurail) 1mine eoyioBe MicTo,
CKJIaJICHE TaKMMU OCTaHISIMU. 371aJIeKy BOHO JIIMCHO Harajaye cepeaHbOBIYHE MICTO 3
«OamTaMu», «KOJOHAMH» Ta IHIIMMH HAHUPI3HOMAHITHIIUMU 32  (POPMOIO
YTBOPCHHSIMHU.

VY BIICIOHEHHAX TMOPiJA 3 PI3HOIO CTIMKICTIO BITEp BUAYBA€ JYHKH y BUIJISII
O0mkomanX coTiB. [Ipy iX po3mMmMpeHHI 10 3HAYHUX PO3MIPIB YTBOPIOIOTHCS €0JIOBI
HiImi Ta €oJjioBi Kotiu. JliamMmerp ocraHHIX mgocsrae 35 M, a riauOuHa 2 M. Kormu Ta
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HIII BUJIyBaHHS BIIOM1 Y Mepreysx Ta TIIMHUCTHX MICKOBUKAaxX B KpuMchkux ropax,
na KaBkas3i, Tsup-111ani.

TpancnopTHa aisabHicTs BiTpy. [IponykTu BuBITproBaHHS, nedusmii Ta
Kopasii MOXYTh IIE€PEHOCHUTHCH TOBITPSIHUMHM IIOTOKAaMH Ha 3HA4yHI BIJCTaHI.
JlanpHICTh TIEPEHOCY 3aJCKUTh BIJl IMIBUAKOCTI BITPY, BEJIMYMHHU YJIaMKiB, GhopMu
penbedy, CHIIM BUCXITHUX TEYid MOBITPS, IO MiAiiiMae YaCTUHKU T1PChKUX MOPiJT Ha
Ty 4M 1HITY BUCOTY. [Ipu 11soMy rpyboyaMKoBUid MaTepian (rajabka, rpaBii, me0iHb)
MOK€ TEPEHOCUTUCH CTPUOKOMOAIOHO, TO BIAPHUBAIOYMCH B MOBEPXHI 3eMIi, TO
nepekouyrunch mo Hii. [imanuii Matepian mig Ai€l0 BITPY TaKOX MEPEHOCHTHCS B
OCHOBHOMY CTPUOKOMOJIOHO, IIO0 MOB’S3aHO 3 TYypOYJIEHTHICTIO aTMochepHOro
notoky. [lix yac mimanux Oyp micok 1 ApiOHMI 1meOiHP MOXYTh MiAIMMATHUCh Ha
BHUCOTY 2 M, a MOXJIHMBO, 1 JCUIO BHUIE. Y MYCTENAX MICOK MEPEHOCUTHCS TUIBKH
CIIIBHUMHU OypsMHU. Y THXY TOTOJIy Ta mpu ciaabux BiTpax micku Hepyxomi. [Ipum
CHWJIBHUX BITpaxX pyXxaroThCi B OCHOBHOMY OapXaHHI IMICKH, 1030aBJIeHI POCIMHHOCTI.
BuxomtoueHHs 13 3arajibHOTO MpaBuiia CKJIaal0Th cMepUl (TOPHAIO0), IKi 3aCMOKTYIOTh
3HAYHI MacH MICKY 1 MEPEHOCATh 1X Ha BIJCTaHI JI0 MEPIIUX COTEHBb KijoMmeTpiB. [Ipu
MEePEHOCI MIIUHKU CTUKAIOTHCS OJIHA 3 OJHOI0, NUTI(YIOTHCSA 1 MOAPIOHIOIOTHCS.

Haiinaneiie nepeHoCSTbCsl MWIyBaTI YaCTMHKU — JAJBHICTh iX MEPEHOCY
MpaKkTUYHO HeoOMexkeHa. [Iunm mepeHoCUThCS HaBiTh C€lIabUM BITPOM 1 JIOBIO
TPUMAETHCA Yy TOBITPI, YTBOPIOIOYM NWJIOBY JHUMKY, SIKa CHJIBHO 3HM)KYE COHSAYHY
paxiaiiro. XapakTepHU TpHUKIaa 3 BUBEPKEHHSIM ByJkaHa Kpakaray, Koiau momii,
BUKMHYTHI HUM y aTMocdepy, 3 pa3u NMEepeHOCHBCS HABKOJO 3eMJl 1 TpUMaBCH Y
noBITp1 O1M3bKO 3 pokiB. HopHO3EM, MIIHATHI YOPHOIO Oypero Ha cXoJll YKpaiHu B
1892 p., yactkoBo BumaB y JIutBi B paiioni Kaynaca, y BHUIJIsiI YOpHUX JIOIIIB B
HimeyuwnHi 1 HaBiTh y CxanauHaBii. Yparansi BiTpu B Caxapi NepeHoCAaTh Macy MUty
Ha Bigctani 2000...2500 kM 1 BiAkiIagaroTh WOro Haja ATIAaHTHKOI, abo B €Bpor,
3a¢apOOBYIOYM JIOII Ta CHIr, IO TaM BUMAJAlOTh, y OBTi, Oypl 4M 4YepBOHI
BIATIHKH.

AKYMYJSITUBHa po0oTa BiTpy. 3HayHa YacTMHA TPAHCIOPTOBAHOI'O BITPOM
yJIaMKOBOT'O Marepiajly BHUIAJa€ Ha TIOBEPXHIO MOpPIB 1 OKEaHIB, YacTHHA X
OCaJUKYEThCSI HA CYXOJI0Jll, YTBOPIOIOUM TakK 3BaHl eon06i 6iokaadu. OcTaHHI
MOJUIAIOTECS HA TMilllaHl, TJIWHUCTI, MWIyBaTi, 3HAYHO pPIANIEe 3yCTPIYAIOTHCS
KapOOHAaTHI, COJIbOBI UM TIICOBI OCAJKH. YJIAMKOBHUM MaTepiai, IO MEePEHOCUTHCS
BITPOM, COPTYETHCS BXKE MPHU MEPEHOCI — HABaXKY1 MIlIaHI YACTUHKH B1JIKJIAIal0ThCS
HaWIIBU/IIE, HEJANEeKo Bia obOnacted nedusamii Ta kopasii. ToMy CKymueHHs MICKY
YacTO CIIOCTEPIraroThCs OIS MIAHEKKS TPChKUX MAaCHUBIB, HA MOPCHKUX Y30€perKsixX
Tomo. [MHMCTI 1 MHJIyBaTI YaCTUHKM HArpoOMaJKyIOThCS 3HAYHO JaJblIE€ Bij
obJiacTeil po3BitOBaHHS.

XapakTepHOIO OCOOJIMBICTIO €0JIOBUX HArpOMAaJKEHb € Koca ab0 XBHIIACTA
BEpPCTBYBATICTh, HA BIIMIHY BiJI MapajesbHOI, IKa BUSBIIAETHCS, CKOKIMO, B 03€pPHUX
Yl MOPCBKMX OCajKax. 3a HampsIMKOM KOCHX BEPCTB BU3HAYaIOTh NEPEBAKHUI
HaIpsiM BITPIB, IO iX chopMyBaju, TOMY 110 BEPCTBU 3aBXK]IM HAXUJIEHI B CTOPOHY
PYXy MOBITPSIHUX TOTOKIB.
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o - __.-'_.-;-""
/N v Puc. 5. Bapxauu:
In' _';1'{:-' ____,_.:-_:'J_ "':,_.- :_,-'\-__:\'_1:-.\ .
[ TS o= ST NN, a — miaH; 6 — po3pis;
— | .
\ I}; 6 1 — Hanpsim BiTpY
*, - A

Hait6inpini mmomni Ha 3emili 3aiiMaroTh MilllaHl 0CaaKH, sIKi (POPMYIOTh MilllaH1
nycreni. TunoBumu Qopmamu penbedy, SKHl CTBOPIOETbCS BITPOM Yy MIMAHUX
nycTensX, € oapxanu. lle acuMeTpuuHi TmimaHi ropow cepronogioHoi ¢dopmu,
BUTATHYTI YaCTUHU SIKUX IOBEPHYTI 32 HAIPSIMOM BITpY (puc. 5).

bapxanu MarTh H0OBruii, mosioruii HaBiTpsHHM cxui (yxwin go 10...15°) 1
KpyTui, KOpoTkMi miABiTpsHuil (32...35°). Pict OapxaHa moOYMHAETHCS 3
HarpoMaJpKeHHs1 OIS SKOICh TMEPernoHu i BITPY (KaMiHb, KYII TOIIO) ropOuKa
MiCKy. 3 4YacoM Ha WOro MiABITPSIHOMY OOIll MOYMHAETHCS 3aBUXPEHHS MOBITPS,
BHACIIIJIOK YOTO CTBOPIOETHCS HEBENMKA HamiBiiika. ['opOuk po3pocraeTbes 1
MIOCTYIIOBO MEPETBOPIOEThCA y MpaBWibHUN OapxaH y Qopmi miBmicsausg. Coria
CKa3aTH, 110 TaKl MOOJNHOKI 0apXaHU 3yCTPIYalOThCs MOPIBHAHO P1IKO, B OCHOBHOMY
B oOnactsax 3 aediuutoMm micky. [Ipu mocraTHiil KUJIBKOCTI OCTaHHBOTO OapXaHU
3’€JHYIOTbCS OAMH 3 OJHHUM, YTBOPIOIOYM JIAHUIOTU (TpAd), SKI TIATHYThCS
NEPICHIUKYIAPHO A0 HAMpsSMKY BiTpy. BucoTa Benmkux OapxaHHHX JAHIIOTIB Y
nyctensix Cepennboi Asii cknagae 60...70 M, B [lentpanbhiit Azii go 100...150 M 1
ounbie, 1oBxkuHA — 10 20 kM. bapxaHH1 rpsau 4acTo po3MIIIYIOThCS MapaieIbHUMU
psgamMu, Ha BIJACTaHI JACKUIbKa COTEHb METPIB OJWH BiJ OJHOTO. POpMYyIOTHCS
MEePEBaXXHO B pallOHAX, /€ CE30HHI BITPU IMYTh Yy NMPOTHIICKHUX HaIpsiMKax. TUITOBI
Jutst Takux mmyctenb sk Kapakym, Kusunkym, Anamans, Opaoc, Takna-Makas Ta 1H.

Kpim GapxanHux rpsjg y 6aratbox mycTensx cBiTy (TurnoBuid npukian Caxapa)
3YCTPIHarOThCA BY3bKi, JOBT1 BaJM IMICKYy, MPSMOJIHINHI 1 3BUBUCTI 3 KPYTUMU
CXHJIaMH, BUTATHYTI 3a HampsSMKOM BiTpy. POpMYBaHHS TaKUX TMO3JOBKHIX TP
MOB'A3aHE 13 CHIPAJIbHUM, IITOMOPOINOAIOHMM XapakTepoM BITPOBUX MOTOKIB
(ropusoHTanbHi cMmepui). Y Caxapi Taki Bajdu JOCSITalOTh y BUCOTY COTHI METPIB 1
HOCSITh Ha3BY «KUMOBUX CHUH.

[Tommpenoro ¢opmoro Mikpopenbedy y HIIAHUX MYCTENSIX € e0108i Opuici,
AK1 TOKPHUBAIOTh MOBEPXHIO 0apXaHiB 1 HaraayrTh OPHXKi, IO YTBOPIOIOTHCS BITPOM
Ha BoAl. lle BnacHe ApiOHI mimaHi BaJMKH, 00 €AHAH]1 y CEprONOiOHI JTAHIIOKKH.
B3zarauni ix MokHa criocTepiraTi He JIUIIE Y IMyCTEesIX — €0JIOBI OpHXKi B1IOMI BCIOJIH,
7ie € 6araTo MiCKy, He BKPUTOTO POCIMHHICTIO: Ha TUISDKAX, MIIIAHUX Maropbax ToIio.

[Timani BIOKJIAAW y MYCTENSAX MMl JIEI0 BITPY MOCTIMHO TEPEMINIyIOThCS,
PYXalounuch 3a HAMPSIMOM MOBITPSHUX TMOTOKIB. HeBenwki GapxaHu 3a piKk MOXYTh
MEePEMICTUTUCh HA Tapy COTeHb MeTpiB, Benuki — Ha 30...40 M, GapxaHHI Tpsau
pyxaroThCsl 1€ MOBUIbHIIIE. Take sBUIIE HAa3UBAIOTh €0106010 MPAHCIPECIEIO.
Hactyn mickiB Ha OCBO€HI JIIOAMHOK TEPUTOpIi MOXKHA CHOCTEpIraTh Yy
Typkmenictani, Y30ekucrtani, Kazaxcrani, LlentpanpHiii A3ii. Bimomuii B ictopii
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BUIAJI0K, KOJM BHACIIJOK HAcTymy mickiB 3 JIiBificbKkoi mycTeni OyjiM MOBHICTIO
3acuradi erumnerchbki Micta JIykcop 1 Kapnak.

Ha y306epexxsix MOpiB, 03€p, B JOJUHAX BEJIHUKUX PIK, JEIbTaX YTBOPIOIOTHCS
Taki GopMu eosoBoro penbedy, sk Odrownu. lle mimaHi oBaibHI TOpOU 3 TOJIOTUMU
(5...12°) naBitpsauMmu 1 kpytumu (30...35°) TIABITPSAHUMU CXWJIAMU. 3JIMBAIOYKUCH,
BOHU YTBOPIOIOTH HAa MOPCBKHX Yy30epexxksix Baimu BHcCOTOO A0 200 M, sKi
POCTATAIOTHCS MapajenbHO 10 Oepera. @opMyBaHHA iX MOB’si3aHE 3 MEPEBAKHUM
HAIPSIMKOM BITpPIB, SIKI AYIOTh 3 MOpS Ha Cymly 1 MIO[@HUM MaTepiajoM, M0
HAarpoOMaJKY€eThCS B 30HI MpuOO0. YTBOpEHa AIOHA HE 3aJMIIAETHCS HAa MICII, a
MOCTYIOBO TiJ] JAI€I0 BITPY MEPEMILIy€eThCS BIUIMO MaTepuKa, Ha ii MiClll BHHHMKA€E
1HIIIa, SIKa, Y CBOIO UEPTy, MOYMHAE PyXaTUCh 1 T.J. TakuM YHHOM, B310BK MOPCHKHIX
y30epeX BHHHMKAIOTh JAHIJIOTH MapajelbHUX [IOH. BucoTa NI0OH KOIHMBA€ETHCA Y
3HagHux Mexax: Big 20..30 M Ha Oeperax banriiicekkoro mops, g0 50...100 m Ha
dpaniy3pkoMy y30epexxki ATimaHnTudHOro okeaHy 1 go 150..200 m Ha Oeperax
Cepenzemnoro mopsi. Bucora n1oH B piUKOBHUX JoJiMHaX He nepeBuniye S...10 m.
[IBuaKiCTh TepeMillleHHs [IOH pi3Ha: B OYpXJWBI JHI BOHA MOXE JOCSTaTH
2...3 M/IleHb, BENMUKI JIOHW TepeMimryioTbes Bin 1 mo 20 M Ha pik. Hactyn mion
IHKOJIW HOCUTb XapakTep CTHUXIHHOro JiMxa (3acUMaHHs HAacENeHUX IyHKTIB,
00pOOJIEHHX 3eMENb), TOMY AJisi OOpOTHOM 3 HUM Yy JAEIKUX KpaiHax (HampuKIIaj, B
nepxaBax banrii) BUKOPUCTOBYIOTh HACaJKEHHsSI COCHHU, KOPEHEBAa CHCTEMa SKOi
3aKPIIUIIOE MICKU, EPEIIKOKAIOYUH iX MOJATbIIOMY EPEMIIICHHIO.

HMronu Bigomi B ponuHax Jluinpa, [Hony, Bonru, Iptuma, Jlenn, O61, Ha
y30epexKax A30BCbKOT0 1 YHOpHOTO MOPIB, HA MEepecunax JUMaHIB Ta KOcax.

3HauHl TepuTOpli HA 3eMJll OKPUBAIOTHCS TAKOXK MUIYBAaTUMHU YAaCTHUHKAMHU,
VIIITBHEHHS SIKUX MPU3BOJUTH 10 YTBOPEHHS Jsecis. Jlecu, a Takok ONMM3BKi O HUX
JIECONO10H1 CYTJIMHKHM — L€ Ay’Ke MOMIMPEH] MOPOIU NaIbOBO-KOBTOTO, )KOBTYBATO-
Oyporo KoJbopy, M’sKi, IIOPUCTI, JIETKO PIKYTHCS HOKEM, PO3TUPAIOTHCS MANIBISIMH 1
B'sI3K1 HACTUIBKH, II0 YacCTO YTBOPIOIOTH KpyTi 00puBH BucOTOIO 10 20 M. CkiaaeHi
MUAJTYBaTUMHU 3€pHAMU KBapIly, MOJHOBUX INMATIB, TIIMHUCTUX MIHEPANTIB, KaJIbIUTY.
J1ist jieciB XxapakTepHi TaKOX CHUJIbHA KapOOHATHICTH, 0 BUSIBIISETHCA Y HASIBHOCTI B
HUX BAalHUCTHX CTSDKIHB PI3HOT (QopMu (Tak 3BaHl orcypaguuxu) 1 BIICYTHICTh
BEPCTBYBATOCTI, BJACTHUBOI I OCAQJOBHX IIOPid, BIAKIAAECHUX Y BOJIHOMY
CepEeIOBHIII.

Tunosi necu Bigomi y Kurtai, Cepenniit Azii, 3axigaux paionax CHIA, ge ix
MOTYKHICTh KOJIMBAETHCA BIJ EKUIbKOX A0 AecATKiB MeTpiB (150...170 m). IToTyxHi
(mo 50 M) TOBII JECOMOAIOHUX CYIJIMHKIB AYy>K€ MOIIMPEHI B YKpaiHi, IHKOJIU BOHU
Maii’ke CyUUTbHUM YOXJIOM MOKPHUBAIOTh 3HAUHI TEPUTOPIT 1 CIY’KaTh MATEPUHCHKOIO
nopojor0 s (popmMyBaHHSI CydyacHUX IpyHTIB. [1oXoKeHHS JieciB A0 LBOTrO Yacy
MOBHICTIO HE 3’sicoBaHe. BUCYHYTO 11Ty HU3KY TiIIOTE3 MO0 iX YTBOPEHHS: €0JIOBY,
MPOJIIOBIATIBHY, aNIOBiaJIbHY, JICNIOBIaNIbHY, I'PYHTOBO-EIIOBIAJIbHY,
¢dmoBiornAmiankHy Ta 1H.  Bigommii  ykpaiHChKHMii Teojor Ta  reorpad
[1. TyTKOBCBKMIA, I'PYHTYIOUHCh Ha €OJIOBIM TiMOTE31, 3alpOINOHOBAaHIN CBOro yacy
B. Ob6pydeBuM, MOSICHIOE X YTBOPEHHS TaK. Y aHTPOMOTEHI, KOJW 3HA4HI IUIOMI B
€BpoIli  MMOKPHBAJIUCh HA3EMHUM 3JICJICHIHHSAM, HaJ IOBEPXHEIO JIHOJIOBHUKIB
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(dbopMyBaIMCh AaHTUIUKJIOHW. PI3HWI B THCKax Ha JIbOJAOBHKAX Ta iXHIX OKpaiHax
CIIPUYMHIOBAJIAa YTBOPEHHsS BITpiB-PeHIB, 5Ki, CIOYyCKAalOYUCh 3 JIbOJOBHKIB,
HarpiBajuch Ha 1 depe3 kokHi 100 M mamiHHA 1 MAXOAWIM y TPHUIHLOJTOBHUKOBI
palioHM BKe TeIIUMHU 1 cyxumu. DeHH MiAXOIUIIOBAIM B IUX paiioHaX MHUIIyBaTO-
[VIMHUCTI YaCTUHKU 3 KIHIIEBOI MOPEHM, IEPEHOCHJIM iX Ha TIeBHI BIJCTaHI 1
BIJIKJIQIJIM Y CTENOBHUX paiioHax MiBAHS Pychkoi piBHUHHU. 3 TO3MINHN 111€1 TMOTE3n
3HAXOAUTH 3a/I0BUIbHE MOSCHEHHSI MOKPUBHUN XapaKTep JIECOBUX MOpPIJ B YKpaiHi,
K1 3aJIATaI0Th TYT HA PI3HUX €JIEMEHTaX penbedy.

['eonoriuna AisNIBHICTH BITPY CHPHUSE TaKOXK YTBOPEHHIO MOPSAJ 3 MIIIaHUMU
KaM'STHUCTHUX 1 TTIMHUCTHUX ITYCTEINb.

Kam’anucmi nycmeni, abo eamaou, popmMyroTscs mporiecamMu aequisiii, Koau 3
PIBHUHHUX TEPUTOPIN BITpaMU 3HOCUTHCA JIETKUW MUIYyBaTHH Ta MIIIAHUNA MaTepial.
VY 11bOMy BHUITAJIKy TTOBEPXHS 3QJIMIIAETHCS KaM SHUCTOI0 a00 MOKPUTOIO PO3CHITAMH
Opwi1, 1Ie0CHIO, YU TalbKH (B OCTAHHBOMY BHUIAJKYy IYCTEN HA3WBAIOTh cepip).
YacTo ynaMKu TipChbKUX MOPIJl B TAKUX MYCTEISAX MOKPUTI YOPHUM UM KOPUYHEBUM
MyCTUHHUM JIAaKOM, JI0 TOTO 3K IYCTeJi, SIK MpaBWio, M030aBlieHI POCIMHHOCTI Ta
BOJM, IO Pa3oM POOUTH iX OCOOJMBO MOXMYypUMH Ta HenpuBiTHUMHU. [Ipuxnanu
TaKUX MyCTeNb — IMyCTeNl MiBACHHOTO Y cTiopTa, Kanaxapi, 3nauni teputopii Caxapu
Ta ApaBiiicbkoro miBocTpoBa, BikTtopis B ABcrpanii, 3aanaiickka ['0061, 3axigHi
Mytonkymu B A3ii Ta 1HIII.

I nunucmi nycmeni, ab0 maxkupu, 4aCTO OTOUYYIOTh IiIaHl ad0 PO3MIIIYIOThCS
BCEpPEIUHI iX, 3yCTPIUalOThCS BOHU 1 HA IJIOCKUX Y30€pEXIKAX BHYTPIIIHIX MOPIB —
Kacmniiicekoro, Apanbcbkoro ta iH. [loBepXHsS TakuX IycCTelb PIBHUHHA, TJIMHA
po30uTa TpIIIMHAMU BUCHUXAHHSA Ha OKpeml OaraTOKyTHI IUIMTKH, Kpai SAKUX
3IYIIYIOTBCSI 1 PO3HOCATHCS BITpOoM. YacTo Takupw YTBOPIOIOTHCS Ha JTHI BUCOXIIAX
03€ep, MEPECOXJIMX pycesl pIK 1 CKIAAAIOThCA B TAKMX BUIAJKAaX 3 TOHKOTO MYIY,
HaHECCHOTO BECHSHHMMH ITaBOJIKAMU ab0 JIOIIAMU 1 BHCOXJIOTO 4Yepe3 JCKIUIbKa JHIB
yn THxkHIB. [Ipukiian rIMHUCTUX MyCcTeNb — YacThHa mycreni bernak-/lana, okpemi
yacTuHU mycrenb KamidopHii Ta 1H.

Bigomi Takox cononuaxkosi nycmeni, adbo wiopu, 5Kl YTBOPIOIOTHCS Ha MICIT
BHUCOXJIMX O3€p Ta MPHU HETJTUOOKOMY 3alisiraHHI MiJ3€MHHUX BOJ, KOJU 1HTCHCUBHE
BUITAPOBYBAHHS MPU3BOAUTH 10 (HOpPMYBaHHS HA MOBEPXHI 3€MJIl KIPKU BUIIAPEHUX
coxneid. Taxki mycTem BigoMi Ha y30epexoki Kacmiticekoro mopsi, y Kazaxcrani.

Jlecogi nycmeni, abo adupu, po3TalIOBYIOTHCS, SIK YK€ 3a3Hadajaocs BUIIE, HA
OKpaiHax MiNaHuX IycTtelb, B nepenarip’sx Tsaup-1llanto, Anrato, Koner-/lary Ta iH.
XapaKkTepu3yIThCS IHTEHCHBHO PO3UJICHOBAHUM €PO3IHHUM pertbedoM.

IHKeHepHO-Te0JIOriYHI TOCTiIKEeHHSI €0JI0BUX MPOLIECIB

[Tix gac TakuX MOCHIKEHb PO3B’I3YIOTHCS HACTYIIHI 3aBJAHHS:

1. BwusHaueHHs XapakTepy, IHTCHCHBHOCTI 1 HANpPsIMKYy PO3BHUTKY €OJIOBHX
MIPOIIECIB.

2. BusBneHHS 1 OKOHTYpPEHHS JUISHOK, CKJIQJCHUX PYXOMHMH IICKamH, a
TaKOXX JIJISHOK, HEOe3MEYHHX IOJO0 TOHOBJIICHHS TIPOIECIB IEPEBIFOBAHHS IpHU
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BUKOHAHH1 OyAiBelIbHUX pOOIT (OyAIBHUITBO KOTJIOBaHIB, IJIAHYBAaHHS TEPUTOPIi 1
T.IL.).

3. BuBuenHs cknagy 1 ¢I3UKO-MEXaHIYHMX BIJIACTUBOCTEH PI3HUX THIIIB
€OJIOBUX YTBOPEHb (TPaHYJIOMETPUYHOTO CKJIaay, MPUPOJHOI IMOPHUCTOCTI,
MOKJIMBOCTI YIIUIbHEHHS NMPU JUHAMIYHUX HABAHTAKCHHSX ).

4. Bubip HalipalliOHAJIBHIIIMX 3aXOiB OOpPOTHOM 3 IEpPEBiOBAHHSIM ITICKIB
(tuTH, dhiTOMeNIopaTUBHI 3aX0/IH, IITYYH1 TOKPUTTS 1 T.I1.).

[HXeHepHO-TeoNIOoriuHa  OIIHKA TEpUTOpli PO3BUTKY PYXOMHX  IIICKIB
BUKOHYETHCSA 32 JOTIOMOTOI0 TAKUX METOJIIB TOCIKEHb.

1. 36ip 1 oOpobOka neTanbHUX KIIMAaTUYHUX JAHUX, OCOOJIUBO CTOCOBHO
BITPOBOTO PEXHMMY JAHOTO paifoHy. Taki HaHi OTPUMYIOTHCS BiJl PO3TAIIOBAHHUX
MOOJIM3Y METEOPOJIOTIYHUX CTAHIIIMH.

2. 1HXeHEepHO-TeoJIoTIvHe 3HIMaHHS, HalvyacTille BEJIUKO- ad0 cepeTHhOMACIII-
tabHe. [Ipu BUBYEHHI pyXOMUX MICKIB BUAUIAIOTHCS TUIIOBI (hOPMH pelibedy pi3HOTO
CTYNEHs PYXOMOCTI TICKIB: OapxaHu, OapxXaHH1 JAHIIOTH, OYTPHUCTI, TPSIOBI,
Kym4acTi 1 piBHMHHI micku. [lopsi 3 MM BUAUIAIOTBCS M PETENBHO KAPTYHOTHCA
dopMu penbedy HEEONOBOrO MNOXO/KEHHS. OJHOYACHO 31 3HOMKOIO BEAYThCS
reo0OTaHIYHI CIOCTEPEKEHHS, BUKOHYEThCS repOapu3ailisi 1 BHAOBI BU3HAYCHHS
POCIIMH, Kl € MOKa3HUKAMH CTYTEHS PYXOMOCTI MICKiB. BH3Ha4aeThcs MIUIBHICTD
TPaBOCTOI, PO3MOALT POCIMHHUX acomiaiid 3a IUIBHICTIO 1 T.JA. (HEOOX1THI
KOHCYJIbTAIll1 3 TeO0O0TaHIKaMH).

3. KapryBasbHe OypinHs a00 MNpoOXOoAKa IHINIWX JIETKIB THIIB TIPHHYUX
BUpoOOK. HaltyacTimie 111 BUpoOKH OyBarOTh MUIKMMHU 1 CIIYXKaTh JJIs: ) BUBHAUYCHHS
MOTY>KHOCT1 TIIAHUX TOBI, ©O) BU3HAYEHHS TMOJOKEHHS TMOKPIBIlI MOPII, IO
MIJICTENIAIOTECS TMICKaMU; B) CKJIAQJaHHS TEOJIOTIYHUX PO3pi3iB; T) BUSBICHHS
TAPOTre0sOorIYyHUX YMOB; 1) BiAOOPY MpoO mopij Juisi BUBYEHHS (DI3UKO-MEXaHIYHUX
BJIACTUBOCTEM.

4. JlaGopatopHe BHW3HAYEHHS JOCUTHb MIMPOKOTO KOMILJIEKCY BIACTHBOCTEM
nopin. BusHaualThCs: TpaHYJIOMETPUYHUM, MIHEpaTbHUW 1 COJIbOBUM CKJIa;
MPUPOIHA TTIOPUCTICTh, BOJIOTICTh, BOJOMPOHUKHICTH, KT MPUPOJTHOTO YKOCY, BUCOTA
KaIJIIpHOTO IMIIHATTS, 3JaTHICTh IICKIB YIIUIBHIOBATHCS I €0 JUHAMIYHOTO
HABAHTAXKEHHSI.

Jist mpoTuAii pyXxoMHM TIICKaM 3aCTOCOBYIOThCS Pi3HI MeTonu. HaiOinbin
e(pEeKTUBHUM paHillle BBaKaBCA METOJ 3aKpIIJICHHS TICKIB  POCIMHHICTIO
(piTomMeniopaTUBHUN METOJ) 3 MOMNEPEIHIM CTBOPEHHSIM PIZHOIO POJY MEXaHIYHHMX
3axo/iB. JJisi TJIOMIMHHOTO 3aKPIIJICHHS MIIXOASITh MEXaHIYHI 3aXUCTH Yy BUTISII
IIUTIB, OrOPOX 13 OYEpPeTy, XMU3Yy Ta IHIIMX MarepiaiiB, sIKI PO3TAIIOBYIOTHCS
napajeJbHUMHU psiiaMu a00 B KIITUHKY. BOHM 3HIXKYIOTH HIBUIKICTH BITpY,
3MEHIIYIOTh MOXJIMBICTh MEPEMIIIECHHS MICKIB 1 THM CaMUM CTBOPIOIOTh YMOBU IS
BHCIBaHHS TPaB, HACAKEHD JIEPEBHO-UYATaPHUKOBOT POCITMHHOCTI TOIIIO.

B sxocTi mpoiTakTHYHOTO 3aX04y PEKOMEH0BAHO 30€pEeKEHHS POCIUHHOTO 1
JIEPHOBOTO TIOKPHUBY. B3I0BXK MOPIT BIAMITOBYIOTH JIIHIMHI MEXaHIYHI 3aXHCTH, aJie
TepMiHM iX Aii OOMEXEHi: HAKOMHMYEHHs MIIIAHOTO MaTepiany Ol 3aXHCTIB i7e
Oe3mepepBHO, 1 CHCTeMa BpEIITI-pelmT cTae HeeeKTUBHOM. J[0CHTh e€(eKTUBHUMU,
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ajie BapTICHUMHU € METOJU (PI3UYHOTO 1 XIMIYHOTO 3aKpIIJICHHS MICKIB: TOp(yBaHHS,
[VIMHYBaHHS, OITYMYBaHHS 1 CUJIIKATH3AIlisl; METOJI FPaHyJIOMETPUUHUX 100aBOK. [
BUOOPY HAWIOIIIBHIMINX 1 €(PEKTUBHUX 3aXO0JIB OOPOTHOM 3 €OJOBHMHM IIpOIleCaMU
HEOOX1THO MPOBECTH KOMILJIEKC JTOCTI1KEHb.

Konmponwvni 3anumanns i 3a60anus

[Ilo Take BiTep Ta B 4OMY MOJISATAE HOTO TEOJIOTIYHA JiSITBHICTh?

1o Take aedusiis i kKopaszis?

SIxi hopmu penbedy CTBOPIOIOTHCS IIUMH MpoIiecamu’?

VY 4omy MpoSBIAETHCS TPAHCIIOPTHA poOOTa BITPY?

SIxi hopmu eonoBoi akymyssiii Bu 3Haete?

o Take necH Ta K BOHU GOPMYIOTHCS?

SIKki 1H)XE€HEPHO-TEO0JIOTT4YHI POOOTH 3IMCHIOIOTHCS MIPU BUBUEHHI €0JIOBUX
mporieciB?

NoabkrowdE

2.6. Tema 6. JIAJIBHICTD IIOBEPXHEBUX TEKYUYHUX BO/

Jlo mOBEpXHEBUX TEKYy4YMX BOJ HajieKaThb ycl BOAM, SIKI T€UyTh IO MOBEPXHI
CyXxo0J10J1y (TIOBEPXHEBUH CTIK) — B1Jl MaJ€HbKUX CTPYMKIB, II0 BUHUKAIOTh IpHU
BUITA/IaHHI JIONLY 1 TAHEHHI CHITY, 10 HalOUIbIIMX PIK. YCl Il BOAM HA CBOEMY HUIAXY
70 MOpSl BUKOHYIOTh BEJIMYE3HY T€0JIOT1YHY poOOTYy: pYHHYIOTh TIpChbKl HOpOJH,
MEPEHOCATH 1 BIAKIAJAIOTh B IHIIMX MICISX IMyXKI MPOAYKTH pyHHYBaHHS, 3MIHIOIOTh
penbed moBepxH1 3emuti. Beauki piuykoBi TOJAMHU 1 MaJICHbKI SIPKU Ta BUMOTHU — BCE
1[€ PE3YJIbTATH I'€OJIOTTYHOI JIISITBHOCTI MOBEPXHEBUX TEKYUUX BoA. UM OiblIl Maca
1 IIBUJIKICTh CTIKAHHS BOJM, TUM OUTBIIHNI €(eKT ii JIsITbHOCTI.

PyiiHyBaHHS TIpCBKMX MOpPiA TEKy4YMMU BOJAMU HA3UBAETHCS €pO3I€l0.
CyKkynHICTh MpOLECIB MEXaHIYHOTO pYyHWHYBaHHS 1 TEPEHECEHHs MPOAYKTIB
PYWHYBaHHS T1PCHKHUX MOP1Jl HA3UBAIOTh OeHyoayicto (Bif nat. denudatio — orosoro).

3a xapakTepoM 1 pe3yibTaTamMH JIsSIBHOCTI MOBEPXHEBUU CTIK MOJIISIOTH Ha
TPU BUJM: TUIONIMHHUHN CTIK, THMYACOBI PYCJIOB1 IOTOKH 1 PIKH.

ILmomuHHMIA CTIK

[170MMHHKN CTIK HAaHOUIBII BUPAXKEHUH M1/l Yac BUMAJAHHS JOIIB HA PIBHUX
MOJIOTUX CXWJIAaX, KOJM JOIIOBI BOJAU CTIKAIOTh MO MOXWUJIA MOBEPXHI y BUIIISAL
YUCJIEHHUX JAPIOHUX CTPYMHUHOK, SIKI TYCTO TMEPEIJIETEHOI0 CITKOK ab0 CYLUIbHOIO
TOHKOIO TUTIBKOIO TIOKPUBAIOTh YBeCh cXil. JKMBa cuia TaKuX CTPYMHHOK HEBEJHKA,
TOMY iX T'€O0JIOTIYHA AISUIbHICTh BUPAXKAETHCS Y 3MUBAHHI JIUIIE APIOHEHBKUX YaCTOK
MyXKUX NPOAYKTIB BUBITPIOBAHHS 1 IPYHTY Ta MEPEHECEeHHI iX yHU3 mo cxwiy. e
IPOLIEC HA3UBAETHCA NIOWUHHUM 3MUEOM, A00 niowunHolo eposiclo. BiH 3aBnae
BEJIMKOI IIKOJIM IPYHTaM, 00 3MHUBA€ iX HaAMOLIBII POAIOYY MOBEPXHEBY YaCTUHY,
30araueHy r'yMyCoOM.
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B migHDKK] CXUTy MIBUAKICTh CTIKAHHS BOJU CHOBIUIBHIOETHCS 1 TIEPEHECEHU N
HEI0 MaTepiall Biakianaerbes. [IpoayKTH BHUBITPIOBAaHHS, MEPEHECEHI 3BEpXY BHU3
IUIIXOM 3MUBAHHS JOUIOBUMH 1 TaJIMMU CHITOBUMH BOJAMH 1 HArpoMaJi>KeHl Ha
CXWJIax 1 B MIJHIAOKI MIJBUILEHb, HA3UBAIOTHCSA Oentogiem abo OentosianbHUMu
sioknadamu (puc. 6). BoHu HaHOiIbIIC MOIIMPEHI HA IMOJOTHUX CXHJIAX PIYKOBHUX
JOJIUH 1 OaJIOK Y CTEMOBHUX 1 JICOCTENOBUX palloHaX MOMIpPHOro mosicy. TyT BOHH
CKJIAJICH] IEPEBAXKHO CYTIMHKAMH.

MakcumanbHa MOTYXHICTB AemoBi0 (15...20 M) CHOCTCplFaeTLCH Y T THIAOKSIX
CXWIiB, JO0  BepxiBTB iX  BOHA
3MEHIITYEThC.

BHacmigok TUIONMHHOTO  3MHUBY
KOJIUIITHI TMIBUINEHI MICI1 TOCTYIOBO
3HIDKYIOTBCS, @ CXWJIM 3TIaKYIOThCS 1

Ha0yBarOTh MJIABHUX oOpHucis.

Puc. 6. Cxema yTBOpEHHS JCITIOBIIO: Hl,[[anOI.?:‘aHO, IO BHACJIIOK Hp(?HCClB
1 — mepBUHHA TIOBEPXHS CXHUITY; ACHYIalll IIOBCPXHs CYyXOAOIYy Yy HUIOMY

2 — TIOHM)KEHA MIOBEPXHS CXUITy BHACIIIOK Ha Semunl SBHUXKXYETBCA 3 CCPCAHBOIO

IUIOWHHHOTO 3MHBY; 3 — IEMOBIA mBUAKICTIO 01u3bk0 0,09 MM Ha pik.

VY ripchbkux paiioHax TUMOBUX JPIOHO3EPHUCTHUX JEITIOBIAIbHUX BIIKIJIAJIB 200
9cm 3a THcAuomiTTA.Hemae. Ha cxuimax  HarpoMajpKyeTbCs  IEPEBaKHO
rpyOOyIaMKOBUN OOBaJIbHHI 1 OCUIIOBUI Matepiad.

Tumuacosi pycioBi noroxku. SIpoyrsopeHus

JpiOHI CTPYMHHKH, INO 3A1MCHIOIOTH IUIOIIMHHUA 3MHB, BHKOPHUCTOBYIOUYHU
HEpIBHOCTI CXMJTy, IOCTYNOBO 3JIMBAIOTBCA Yy OUIbLII CTPYMKH, BiIOYyBa€eThCs
ribuHHa epo3is. Crovyarky BOHU yTBOPIOIOTH HETrNIMOOKI OOpPO3HU 1 BUMOIHH, SIKI
MICTsE KOXKHOI 37MBU 1 TaHEHHSI CHITY PO3POCTAIOTHCS 1 MEPETBOPIOIOTHCS B SIPH
(puc. 7). Spu — 1e BITHOCHO BY3bKi BHUJOBXKEHI 3arjJuOMHH 3 KPYTHUMH, YacTO
MPSIMOBUCHUMHU CTIHKaMHU, BUPOOJICHI TUMYAaCOBUMH BOJHMMH TOTOKamu. J[oBkHHa
SApIB MOXKE KOJMBATUCS B IIUPOKUX MEXKaX, BIJ KUIBKOX JECSATKIB METPIB JO COTCHb
MeTpiB 1 OuIbIIe. 3POCTAIOTh SIPU MEPEBAKHO CBOTMU BEPXIB’ SIMHU.

- — 3

Puc. 7. I1o3nosxHiit npodins spy:
1 — ycrs; 2 — noxe; 3 — BepuinHa; 4 — HAaIPSIMOK POCTY sIpy; S — KOHYC BUHOCY;
6 — 6a3uc epo3ii; 7/ — MakcUMallbHa TIMOUHA ApYy

VY PO3BUTKY SIpiB BUAUISIOTH YOTHPH CTA/III.
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Ilepwa cmaois — ue cranis 6opo3nu. Jlns Hei xapakrepHa HesHauna (30...
50 cm) rimmbuHa Ta Maja IupuHa.

Hpyea cmadis IOYMHAETHCS 3 TOTO MOMEHTY, KOJIM Y BEPIIWHI sy BHHHUKAE
ypBUILE 1 BIH MOYMHAE POCTH OOBaJIaMU y HANpsIMKY BojaoAury. OJHOYacHO i3
3pOCTaHHSM SIPY Y JOBXXHHY TOTJINOIIOETHCS HOTO PyCIIO.

Tpems cmaodis — 1ne crajisg 3piaocti. Ha nmpoTssi 1iei cramii sip MpoaoBxKye
MOTTMOIIOBATH CBOE PYCJIO 10 PiBHS PIKM YW JHA JOJHMHH, B SKYy BiH BIAJac.
[Tonepeunwnii mpodineb sipy Mae V-nonidHy gopmy. Cxunu KpyTi. 3 pocToM sIpy Ha
HOro cxmiiax BUHMKAIOTh OOKOBI BIATATYXEHHS, YTBOPIOETHCS IIiJIa CUCTEMa SpiB. Y
mpoleci 3ariauOIeHHs sIp MOXE JO0CATaTH BOJOHOCHOTO Iapy 1 TOAI Ha Horo nHi
BUHHKAE TIOCTIHHUMN TOTIK.

Puc. 8. [lonepeunuii nepepis spy:
a — akKTHUBHUH 5Ip; O — Oasika

Ha uemeepmiti cmaoii, cranii 3aTyxaHHs, INIMOMHHA €pO3isl CIIOBLIBHIOETHCS,
CXUJIM Spy 3INIAJUKYIOThCSI 1 3apOCTal0Th POCIMHHICTIO, JHO PO3LIMPIOETHCS, SIp
MIEPETBOPIOETHCS B Oaliky (puc. 8).

[HTEHCUBHICTh PO3BUTKY SIPiB 3aJE€KHUTh Bl HU3KM UYMHHHUKIB: OCOOIMBOCTEH
KJIIMAaTy, pesibedy, MICIIEBOCTI, CKJIaay TpChbKUX Mopia Touro. Hailduib iHTEeHCUBHO
BOHU pPO3BUBAIOTHCA Y Jiecax 1 JIECONMOAIOHMX CYIJIMHKaxX, Tipuie y TJWHax Ta
MAaCHBHMX MarMaTMYHUX 1 OCaJOBUX MOpoaax. PO3BUTKY spiB, KpiM HPUPOIHUX
YUHHUKIB, 3HAYHOIO MIpPOIO CIIpUSi€ HEMpPaBWIbHA [ISJBHICTh JIOJUHU (BUpYOKa
JICIB, PO30OPIOBAHHS KPYTUX CXWJIIB, MPOKJIaJAaHHS IPYHTOBHUX JOPIT 1 KAHAB BHU3 10
CXHJTY TOIIIO).

B Vkpaini spyxHiii eposii HailOunblie MiATa€ThCsl TOBEpXHS BosmHo-
[TominbCHKOT BUCOUMHU.

AKyMyJISITUBHA JISUTBHICTh THMYACOBUX PYCJIOBHX TIOTOKIB HalOUIbIIE
MIPOSIBIISIETHCS Y 1X HUKHIX YaCTUHAX, IIPU BUXO/1 B TOJIMHU PIYOK YM OAJIOK, € BOHH
gacTo (HOPMYIOTh KOHYCH BHHOCY, CKJIaJICHI HEBIJICOPTOBAHMM YJIAMKOBHUM
MarepiaioM. Bigkmaanm KOHYCiB BUHOCY TUMYACOBUX BOJHHX MOTOKIB Ha3UBAIOTHCA
nponosiem (Bl aaT. proluo — mpomMuBao).

Jnst 60poTbOM 3 ApaMud BUKOPHUCTOBYIOTH Pi3HI METOAU: OYAIBHULITBO
riApoTexHiyHux cropyx (puc. 9), TepacyBaHHS CXWIIB, JICOHACAIKEHHS, IOCIBU
0araTopiuHHUX TPaB TOLIO.
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1

i\.‘::'%'
\'\\ 4 Puc. 9. Ykpinenns gxa sipis
W\N$27,

\ 3a JIOTIOMOT010 3arat (rpebeib)
Z N (3a M. 3oneHko Ta iH., 2003):
2000 .;-!'-Z - 1 — xam’sHI 3araTy;
A 4
2 — THO SpY; 3 — CXHII SIpY
AN

Y TipchkuX palioHaX 3 THUMYACOBHUMH BOJHHMH IIOTOKaMH TIOB’S3aHE
nepioMuHe BUHUKHEHHS KOPOTKOYACHHMX TIpPSI3bOBO-KaM’ SHHMX IOTOKIB, Kl
HA3WBAIOTHCS celsaimu. BOHM BUHUKAIOTH MEPEBAKHO MPU PANITOBUX CHIIBHHUX 3JIMBaX,
abo mBUIKOMY TaHeHH1 cHIiry B ropax Cepemnboi A3sii, Ha KaBkasi, piame — B
Kapmarax. JlonoBa Bojia miXoIUTIOE BEJMKY KIJIBKICTh YJIAMKOBOT'O MaTepially, sSIKUi
HarpoMaJpKy€eThCs B pycliax spiB 1 0ajoK y mepioj MK JOIIaMH, 1 3 BEITUYE3HOIO
CWJIOI Hece MOro BHU3, PYHHYIOUM BCE€ Ha CBOEMYy HULIXY. BwmicT ymamkoBOro
Marepiaiay B Takux rmoTokax ctaHoBuTh 70...80% Bij iX 3araipHOro 00’eMy, a BUCOTa
IpsI3bOBO-KaM’THOTO Baiy — 10 15 m. [l GopoTebu 3 censmu OynyroTh gamoOw,
MPOCTOpl IITY4HI dYarmi Tomo. Biakmamu ceneBHX IOTOKIB TEX HajekaTb 0
MPOJTIOBIIO.

Pikn

Pixu — 1me mocTiiiHO firodl BOJHI NMOTOKH. BOHHM BHHHMKAIOTH MO-PI3HOMY.
Haiiuacrimme 3 Manux CTpyMOUKIB, IO MOSBISIOTHCS B sIpax BHACIHIIOK MPOpPI3aHHS
HUMHU BOJIOHOCHUX TOPHU30HTIB. KpiM 1bOro, piku MOXYTh OpaTH MOYATOK 3 TaJIHMX
BOJ| TIPCHKUX JIbOJIOBHUKIB, 3 03€p, OOJIT, KapCTOBUX BOJ TOIIO. BiAmoBimHO piku
KUBJSATHCA MIJI3EMHUMU, aTMOC(PEPHUMH a00 03EpHUMH BOJIAMHU.

['onoBHa pika 3 MpPUTOKaMHU, SIKI Yy HEl BMAJalOTh — L€ PIYKOBA CUCTEMa, a
IJIolla, sIKy 3aiiMae piykoBa cCUCTeMa, — pluykoBuiM OaceliH. PiukoBi OaceitHu
PO3IUISAIOTHECA MK COOOK BOJOJIIAMHU, $IKI € HAWOIBII MITHATUMHU AUTHKAMU
MICIIEBOCTI.

Piku po3BUBaIOTHCS, K 1 SPU: BOHH 30UIBIIYIOTHCS BBEPX 3a TEUi€I0, TOOTO
pezcpecusno. Y TIPoIECi CBOTO PO3BUTKY PIKH YTBOPIOIOTH 00/UHU — BITHOCHO BY3bKi
BUJIOBXKEH1 TOHMXKEHHS B pelibedi. Y JOJIMHI BUAUISIOTH TaKl €JIEMEHTH:

1) nmgHo, abo I5OKe, HalHM)KYa YaCcTHHA OOJUMHU (YaCTHHA IHA, IO SKIii
NPOTIKAE BO/A, HA3UBAETHCS PYCIOM);

2) CXWIM JOJWHH — HAXWJICHI MIISHKA IOJHMHH, PO3TAIlIOBaHI IO OOMaBa
OOKH BIJ IHA.

HampsiMu piuykoBHX [OJIMH 1 IUJIaHW PIYKOBUX CHUCTEM TICHO TMOB'A3aHl 3
reoJIOTIYHOI OyJ0BOKO MICIIEBOCTI, YacTO BOHU 30iratoTbCsi 3 HampsMKaMu
TEKTOHIYHUX PO3JIOMIB, 30H TPIIIMHYBATOCTI 400 OOTMHAIOTh TEKTOHIYHI MIAHATTS YU
CXOJIATHCS IO MPOTUHIB.
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['eomoriuna poOOTa PIYOK BHUPAKAETHCA B  €po3li, TPaHCIOPTYBaHHI
(mepeHeceHH1) MPOAYKTIB pyHHYBaHHS Ta iX BIIKJIaAaHHI (AKyMYJIAIIii).

[HTeHCHUBHICTh POOOTH PIYOK 3aJIEKUTH B 1X KUBOI CUJIH, KA BU3HAYAETHCA
3a (POpPMYJIOI0 MV, 1e m — Maca BOJM, V — IIBUAKICTE Teui.

Piukosa epozia € nBox tumiB: 1) rimOuHHa, a00 MO0HHA, CHpsIMOBaHA Ha
Bpi3aHHS PIKU B TJKMOMHY; 2) OOKOBa, sIKa MPHU3BOJIUTH 10 IIIMHUBAHHS OEpeEriB 1
po3ipeHHst noiauHu. CriBBIAHOIIEHHS MTMOMHHOI 1 OOKOBO1 €po3ii 3MIHIOEThCA Ha
pPI3HUX CTaisgX PO3BUTKY JOJWHMU, a TaKWUX CTafaiid Tpu: 1) MopdoaoriyHoi
MOJIOJIOCTI; 2) 3pi0cTi; 3) cTapoCTi.

Ha nepwiti cmaoii, abo cmadii monooocmi, B PIUKOBIN AOJWHI HAWOLIBIT
IHTEHCHUBHO  TPOSIBISEThCS  ruOWHHA  epo3is. llormubnenns pycna  piku
NPUIMHAETHCA TepII 3a Bce y ii rupii, 00 piBeHb PIKM B TUPIlI HE MOXe OyTu
HIKYMM BiJ PiBHS BOJHOTO Oaceiny, y AKUW BOHA Bajgae. Tomy B HAPAMKY B[
BEpXiB’s JIO THUpJAa HaXWI pycina pIKM TIOCTYNOBO 3MCHIIYETHCS, BiJOBIIHO
3MEHIIY€ThCS IIBUJKICTD 11 Tedii 1 Bpi3aHHA B ITUOMHY. PiBeHb, HUKYE SIKOTO pika He

MOJKE Bpi3aTHUCs, TOOTO MOTJIMOIIOBATH CBOE PYCJIO, HA3MBAETHCS OA3UCOM epO3ii
(puc. 10).

Puc. 10. ITo3nos:xHiit npoduns piuku: | — BepxHs Teuis; I — cepenns Teyis;
Il — HyoxHs Teyis; 1-3 — mocnigoBHI cTaaii BUpOOIECHHS MPOQIITIO PIUKy;
4 — HanpsIMOK IOHHOT €po3ii; 5 — 6a3uc eposii

bazucom epo3sii aisi KOKHOI PIKH CIY>KUThb PiBE€Hb BOJIHOTO OaceiiHy, B SIKHii
BoHa Bmagae. Hampukman, mis Jainpa 06asucoM eposii € piBeHb YOpHOTO MOpS.
bazuc eposii BU3Hayae PO3BUTOK HE TIILKH TOJIOBHOI PiKH, ajie 1 ii MPUTOK, TOOTO
BCi€l piukoBoi cucteMu. KpiMm rosioBHOro 0a3ucy epo3sii pikd, BUIUIAIOTH IIIE
TUMYACOBI, a00 JIOKaJbH1, 0a3UCH, JO SKUX HaJeXaTh Pi3HI YCTYIH 1 MOPOTH Y PycCi
PIKH, 3yMOBJIEH1 HEOJTHOP1THOIO F€0JIOT1YHOI0 OY10BOIO MICIIEBOCTI.

Ha mouarkoBoMy erari pO3BUTKY pika Ma€ KpPyTUH MO3AOBXKHINA Tpodisib,
YCKJIAJHEHUN PI3SHOMAHITHUMH HEPIBHOCTSAMU. Y TIPOIIECI PErPEecHBHOI  €po3ii,
MOTJIMOJTIOIOYN CBOE PYCJIO, BOHA HAMAra€ThCs TIOI0JIATH 11l HEPIBHOCTI, 3pyHHYBaTH
iX 1 BUpOOUTH CBIi npoins pignosacu, skuii Mae (popMy MIaBHO BrHYTOI KPUBOI 3
HapOCTAIOYOI0 0 BepxXiB’s KpyTuzHow (puc. 11). YV mpomeci BUpOOICHHS
MO3I0BXHBOTO MPO(1JII0 PIBHOBArM B HIDKHIN TeUil pIKM HAXUJ pyclia 3MEHITY€EThCA,
HaOIMKAIOUHUCh 10 TOPU3OHTAIIHOI MOBEPXHI, B 3B’SI3Ky 3 LIUM 3aTyXa€ IIIMOMHHA
€po3is, MOCTYNOBO BIACTYIMAO4M JI0 BEpXiB’s, 1 HAOyBae mepeBaru OOKOBa epo3is,
COpsiMOBaHa Ha MIAMHUB OeperiB 1 po3mmMpeHHs noauHu. [locuimoThes mpouecu
MEePEHOCY 1 HAarpOMa/PKEHHS TIEPEHECEHOT0 MaTepiay.
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Puc. 11. Cxema ¢popmyBaHHs
pod1It0 pIBHOBATH PIKH:
al, a2, a3, a4 — mocnigoBHI1 cTagil
PO3BUTKY TTPOGLITIO

Pazom 3 BupOOJEHHSIM TMO3J0BXHBOTO MPOdUIF0 3MIHIOETBCS 1 Qopma
nonepeunoro npodito nonuHU. Ha panniii cranii Bin mae V-noniOHy dopmy 1 pycio
3aiiMae Maibke Bce JIOKe JONMHU. B Tripcekux paiioHax, jae rnmmOuHa eposii
MPOSIBIISIETHCS. OCOOJIMBO 1HTEHCHUBHO, MOJIOJI PIKH BUPOOJSIOTH TIHOOKI JAOJIHHH 3
NPSIMOBUCHUMU CXUJIaMHU, K1 HA3UBAIOTBCSA KaHblioHamu, abo yueaunamu.

Y cmaodiro 3pinocmi pika MPOJOBXKYE BUPOOIATH CBiM Mpodiiab piBHOBArH,
KU MOCTYNoBO HaOyBa€ BUTIISALY TJIABHOI KPUBOI, OJIOTO1 B HIDKHINM Tedii 1 O1IbII
KpyToi y BepxHIA. 3rojoM, KOJIM BOHAa HOro BUPOOUTH, TJIMOMHHA €po3is
MIPOSIBIISIETHCS TIEPEBAXKHO JIMINIE Y BEPXHINA Teuli, a B HIKHIA mepeBakae OOKOBa
€po3isl, BHACIIIOK YOro JOJMHA PO3LIMPIOETHCS 1 3allOBHIOETHCS OcajkaMu. Pycio
MOYMHA€E OJIyKaTH, 3BUBATHUCS CEpeJl BJIACHUX HAHOCIB, YTBOPIOIOYM IMETICNO110H1
BUTUHH — MeaHopu.

Y cmaoii cmapocmi pika HiOM Biamupae. [1o3m10BxkHIA NPodias pIKU TyKe
3rJIa/KYEThCS, TE€Ulsl CHOBUIBHIOETHCA 1 CTA€ JIEJBE MOMITHOI, PYCJIO 3BUBAETHCS
(Meanapye), 10aMHA 3a00JI0UYETHCS, BAHUKAE Psig 03ep 1 ctapuilb. [1in yac nmoBeHen
BCE JIHO JOJMHH HEPIJKO IMOKPUBAETHCS BOAOI0 1 HA HBOMY HArpOMaJDKYIOTHCS
CBOEPIIHI CYTJIMHUCTI BIJIKJIQ/IN.

YactuHa pIYKOBOi JIOJIMHU, $KAa TEPIOAMYHO TIOKPUBAETHCS  BOOIO,
HA3UBAETHCSA 3aN.1a6010, a00 3aIUTABHOIO TEPACOIO.

VY 3amnaBi piuku BUAUIAIOTECA (puc. 12): 1) mpupyciaoBuii Baj, SKUM MPHUIIATaE
710 TOJIOBHOTO pyciia; 2) IIeHTpallbHa 3aIllaBa, po3TallloBaHa 3a MPUPYCIOBUM BaJioM,
B MeKaxX SKOI 4YacTO BHWAUISIOTHCS JBa PIBHI: HU3bKAa 3aruiaBa, fSKa IIOPIYHO
3aJIMBA€THCA IT1J] Yac MOBEHEMN, 1 BUCOKA, SIKA 3aJIUBAETHCS JUIIE M1 Yac HaMOLIbIINX
MaBOJIKiB; 3) mMpuTepacoBa 3aljiaBa, HaHM)KYAa THJIOBA 4YacTHHA 3arjlaBu, sKa
npwisirae 10 6epera abo HaJ3aIIaBHOI TEPACH.
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Puc. 12. Cxema 6ynoBu 3amnasu (3a €. [llanuiepom): A — pycno; B —3amnaBa;

C — crapuns; J] — npupycnoBwuii Bar; H — piBeHs MOBEHEBHUX BO; h — piBEHb MEXKEHi;
M — HOpMarnpHa MOTYXHICTH aTioBi0. PycrnoBuii anroBiii: 1 — pi3HO3E€pPHUCTI MICKH,
rpasiii, rajibka; 2 — IpiOGHO- 1 TOHKO3EPHHUCTI MICKH;

3 — cTapu4YHUH aroBiii; 4 — 3aryIaBHUHN aTrOB1i
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Ilepenocna i akymynamuena poooma piuok. OIHOYACHO 3 €pO3IHHOIO
TISUTBHICTIO  PIKM  3MIMCHIOIOTH BEJHMKY TIEPEHOCHY 1 aKyMYJSTUBHY pPOOOTY
[lepeneceHHss MPOAYKTIB pYyHHYBAHHS TIPCHKUX TOPiA 3IIHCHIOETBCS TpPhOMA
criocobamu: 1) mepekoyyBaHHSIM TpPyOUX VyJIaMKiB 10 JHY (BOJIOYIHHSIM);
2) mepeHeCceHHsIM JAPIOHEHBKUX YaCTOK y 3aBUCIIOMY CTaH1 1 3) B pO3UMHEHOMY CTaHi.
Po3unHeHi peyoBHMHM BHHOCATHCA B PIYKHA MEPEBAXHO TIPYHTOBUMH 1 MEHIIOIO
MIpOIO — JIOIOBMMHU BOJAMH, SIKi CTIKAIOTh 3 IiABUIICHD MMOBEPXHi. 3A€OUTBIIOTO 11e
PEYOBMHHU, BUJIYTYBaHi 3 MOPIA MPU XIMIYHOMY BHUBITpIOBaHHI. B piukoBHX Bojmax
PO3PI3HAIOTH TakKl TOJIOBHI ()OPMHU 3HAXOJKEHHSI XIMIYHUX €JIeMEHTIB: 1) mpocTi 1
KOMIUICKCHI HOHM; 2) HEUTpaJIbHI MOJIEKYJH; 3) YaCTUHKH KOJOITHUX PO3MIPIB Bij
0,001 mo 0,1 MmkM, Ha TOBEpXHI SKHUX 3HAXOIAThCA COpOOBaHI HOHW,
4) BHCOKOAMCIIEPCHI YAaCTUHKH, CKJIQJCHI TMEPEBAXHO TIIMHUCTUMH MiHEpaIaMH,
po3Mmipom Bia 0,5 mo 1..2 MKM; 5) YacTUHKH, MPEJICTABIEHI yJIaMKaMU MiHEpalliB
po3Mmipom Bix 2..3 go 10 Mkm. XIMIYHHUNA CKJIaJ PIYKOBUX BOJ KOHTPOJIOETHCS
HacaMmIiepei KOHKpETHUMHU (P13UKO-TeorpadiyHUMHU Ta (Pi3UKO-XIMIYHUMU yMOBaMH
CTOKY.

HaiiGinpma miHepamizamiss piYKOBOI BOJM CIOCTEPITA€ThCA 3UMOKO IMIT4ac
KUBJICHHSI PIK TPYHTOBUMH BOJaMM, HalMEHINA — SIK MPABUJIO, MITYacC BECHSIHUX
MaBOJIKIB, CE30HY JOIIIB YW TPHU >KUBJICHHI BIJI TaHCHHS JIbOJOBUKIB. B 30Hax
HaJIJTUIITIKOBOT'O 3BOJIOKEHHS MiHepasizallis BOJ HEBEJIWKa, 1, HAaBMaKh, BOHA PI3KO
3pocTae B apuHUX yMOBaxX. MiHepamizailisi BOJAM MOXKE MIHSATHCS 1 B3JIOBX Tedil
PIYKH, 3aJIEKHO BiJ 11 IPUTOKIB, BOI030IP AKUX MOKE 3HAXOJIUTHUCH B IHIIHUX YMOBaX
dbopmyBaHHS.

VYnamku 1 ApiOHI 3aBUCII YACTUHKU TIPCHKUX TMOPIJ, K1 MEPEHOCATHCS PIKOIO,
Ha3UBaKOTh meepoum cmoxom. CHIBBIAHOLIEHHS MK YJIAMKOBUM MAaTeplajoM 1
PO3YMHEHUMU MiHEPAIHbHUMHU CIIOJIYKaMHU 3MIHIOETHCS 3aJIEKHO BiJ IIBUJKOCTI Teyii.
VY ripchkux pikax nepeBaxkae TBepaui cTik. [lo AHY mepekouyroThCsl BEJIHKI YIaMKH
(BaimyHu, rajgbka, rpaBiii), a B 3aBUCJIOMY CTaHI MEPEHOCUTHCS MIMAHUN Martepian i
OunbII ApPiIOHI YACTHMHKU. Y PIBHUHHHUX pIKaxX MEPEBaXarOTh PO3YMHEHI PEYOBHHHU 1
OpiOHI YAaCTUHKH, AKI MEPEHOCATHCS Yy 3aBUCIOMYy cTaHl. Cepen JOHHMX OCaAKIB
JOMIHYIOTh IICKH 3 JIOMIIIKOIO TPaBilo, JHIIE B OKPEMHUX MICLSX, Ha OUISHKaX
TEKTOHIYHUX AedopMalliii, 3ycTpidaeTbcsi rpy00yIaMKOBHI MaTepial.

[Ipn 3MeHIIeHH] MBHAKOCTI TeYil pIKM, BHACIIIOK OYIb-SIKUX MPHUYHH,
YJIAaMKOBUM Marepiajl BIJKJIAJAEThCS Ha JHI. Y TMEplly 4Yepry BIIKIAJAI0ThCA
HaOUTbII TPyOl MPOAYKTH — BaJlyHH, TaJibKa, TPaBiid, MOTIM — MICOK 1 TJIMHUCTUH
Marepian. Bigkmaau, o yTBOPIOIOTHCS BHACIOK aKyMYJISITUBHOI JIISITBHOCTI PIYOK,
Ha3UBaIOThCS anrosiem (nat. alluvio — HamMuB, HAHOC).

ATIOBIl HarpoMajKy€ThbCs TEPEBAXHO HA BHUTMHAX PIYOK, aje HahOuIbIe
Horo BIIKJIQJA€ThCS B 1X THpJax, /e HAXWI pyciia 1 BiAMOBIIHO MIBUAKICTh TeUli —
HalMEeHIIII.

71



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

Po3ainsitoTh 1Ba TUIIN PIYKOBUX THPJ — JAENBTH 1 ecTyapii.

Menvma — 1ue CyKyNHICTb YHMCIEHHHMX MIUIMH 1 OCTpIBIIB, YTBOPEHUX
aIOBlaIbBHUMKU HAaHOCAMHU Y MOP1 UM 03epl MoONHu3y TUpia piukd. Y IMiaHl BOHA Mae
BUIJISIT TPUKYTHHUKA, IIOBEPHYTOIO OCHOBOIO B 01K MOPSI 1 CXOKOTO Ha IPelbKy OYKBY
nenbTa (A). JlenbTu yTBOPIOIOTHCS B TUpJiax PidoK, sSKi BUHOCSTH BEJIHMKY KUIBKICTh
AIOBIAIbHUX BIJKJIAIB, a MIJIKE MOpE HE MOXe X BiIIOpaTH 1 pO3CTEIUTH IO JIHY.
BHacnigok nboro pycio piku AUIATHCS Ha PSJT OKPEMHX PYKaBiB, sIKI PO3UJICHOBYIOTh
HAHOCH Ha okpemi ocTpoBu. Ili yac moBeHeW HeNbTH MOXKYTh 3MIHIOBATH CBOIO
(dbopMy, pO3MIMPIOBATUCS 1 BUAOBKYBAaTUCA B Mope. JlenbTH BENMKUX PIK 3aiiMaroTh
IJIOIY B JECATKH 1 COTHI THCSY KBaJIpaTHUX KIJIOMETPiB (HAMpUKIad, IJIO0IIA ACIbTH
p. Miccicimi cranosuts 150 000 km?, p. Jlenu — 45 000 km?, p. Bonru — 19 000 xm?).

Ecmyapiti — mmpoke miAKoOnoaiOHe THPIO PIYKOBOI JOJIMHM, BIAKPUTE [0
MODsI, 3aBIIIKM YOMY MOPCHKI NPUILUIUBU 3aXOJTh JAJI€KO B pyciio piku. Bonu
BUHUKAIOTh Y TUX MICISX, JI€ € BeJIMKa INIMOMHA MOps 011t Oepera, CUIIbHI MPUILITUBU
1 BIJIUIMBH, ab0 MOPCBHKI Te€dYli, a TAaKOX MarOTh MICLE OITyCKaHHS TEpUTOpIi 1
3aTOIJIEHHS MOHW334 pidoK MopeM. Tumosi ectyapii MaroTh piku Cubipy — OO0 i
€Hiceil.

o ectyapiiB ayxe mnomiOHI 3a (opMOI jaumanu — 3aTOIICHI BOJAAMU
OE3NPUITIMBHUX MOPIB THPJIOBI YACTUHY PiUOK 1 OANOK. [X YTBOPEHHS TeX IOB’s3aHe
3 MPOTHHAHHIM 3€MHOi KOPH B THPJIOBUX YaCTHHAX pivok. JIumaHuW xapakTepHi s
MIBHIYHOTO Yy30epexoks YopHoro Mopst (HIIpoBChbKHMM JuMaH, JIHICTPOBCHKHIA
JUMaH Ta 1H.).

AmIOBIfl pIBHUHHUX PIK ICTOTHO BIAPI3HSETHCS BIJ alIOBIIO TIPCHKUX PIK.
[lepmnii 3 HUX CKJIaJa€ThCS MEPEBAXKHO 3 JBOX TOPHU3OHTIB: HUKHBOTO, a00
pPYCJIOBOTO, ajIOBII0 Ta BEPXHHOr0, ab0O 3aIljlaBHOTO, aitoBito. PycroBuil amoBiit
MPEJCTABICHUN TEePEeBAXKHO TPyOOYyJIaMKOBUM MaTepiagoM (TaJIbKOK, TPaBIEM,
MICKOM), 3aIUIaBHUIM — CYTJIMHKAMHU 1 CYIICKOM 3 MPOIIapKaMH MICKY Ta Topdy, 110
BIIKJIAJaBCS B CTAPHUIIX 1 3aIUIaBHUX 03€pax.

AMIOBI TIPCBKUX PIK, AKI TE€YYTh 3 BEJIMKOK HIBUIKICTIO, MPEACTaBICHUN
BaJlyHAMH 1 TaJIbKOIO (PYCJIOBHMM astoBii). 3aljlaBHUM alfoBif TYT Maii’ke MOBHICTIO
BIJICYTHIM a00 Mae He3HAYHY MOTYXKHICTh 1 oOOMeeHe nomupeHHs. Haituacrimie Bin
3YCTPIYA€ThCSI HA PO3MIMPEHUX AUISHKAX JOJMHHU 1 CKIAJECHUN TPyOO3epHUCTUMU
MiCKaMU 1 CyMHICKaMH, SKlI 3aJIAraloTh Ha PYCJIOBHX TrajedyHukax. lloryxkHocTi
TiPCHKOTO ATIOBII0 3MIHIOIOTHCS B MEPIIUX MecATKIB MeTpiB 70 40...50 M 1 Oib11re.

Huknu epo3ii i naozannagni mepacu. BCTaHOBICHO, 10 OUIBIIICTH PIYOK,
JTIUMIOBIINA 70 CTajil 3pijgocTi abo ¥ CTapoCTi, MOXXE 3HOBY ITOHOBJIIOBAaTH CBOIO
epo3iiiHy IisUTbHICTH (OMoJiomKyBaTucs). [IpUuMHOIO LBOrO SBUINA HaWYacTillIe
Moke OyTu: 1) MITHATTA TEPUTOPIi, MO SKIM MPOTIKAE pika; 2) MOHMWKEHHS 0a3ucy
epo3ii BHACTIOK KOJMBHUX PyXiB. [IeBHUI BIUIMB Ha MOCUJIEHHS a00 MOCIa0IeHHS
€po31iiHOT JISJIBHOCTI MOXE MaTh 3MiHa KIIMaTUYHUX YMOB 1 piBHS CBITOBOIO
okeaHy. BHacIiJIok BChOTO IIbOTO HAaxuj pycja cTae OUIbIl KPYTUM, 301IbIIYETHCA
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MIBUAKICTB T€Uii 1 MOXKBABIIOETHCA TIIMOUHHA epo3is. Pycio piku moraubIoeTses 10
THUX P, MOKKH HE BUPOOUTHCS HOBUH MO3A0BXKHIN MpodiJib piBHOBATU BIAMOBIIHO JI0
HOBOTO 0a3Wcy epo3ii, a KOJWIIHS 3aliaBa PiKK 3aJUIIATHCA 3HAYHO BHUIIIE pyclia i
O1IbIIIE HE 3aJTUBAETHCS PIYKOBUMHU BOoAaMU. Tak yTBOPIOIOTHCS BUPIBHSAHI JIIJISHKH B
JOJIUHI PIKH, BIIMEKOBaHI YCTylaMHM, SIKi HA3UBAIOTh HAO3ANIAGHUMU MEPACAMU.
Takux Tepac y HOJMHI PIKM MOXKe OyTH JCKUJIbKa, BOHH CBITYaTh MPO KUIBKICTh
UKIIB PO3BUTKY piku. HaiiOinemi piku Ykpainu (dninpo, [HicTtep) MaioTh
6...7 tepac. Kokna Ham3amiaBHa Tepaca € ()parMEHTOM KOJMIIHBOI 3aruiaBu (JIHA
nomuau). Tepacu paxyioTe 3HM3y jgoropu: | HamzamnaBha, Il Hajg3amiaBHa,
Il wam3ammaBHa 1 T.4. HaiiBuma Tepaca € HaWaBHINIOK, HAWHIKYA —
HalMOJIOAIOKO.

2

a Puc. 13. Cxema yTBOpEHHSI pIUYKOBUX
Tepac:
a — epo3iiHOI; 0 — aKyMYJISITUBHOI;
B — aKyMYJISITUBHOI NPU 3HIKEHHI1
0a3ucy eposii; 1 — piuka;
2 — eposiifHa Tepaca;
3 — akyMyJIsITUBHA Tepaca;
4 — amoBii

3a OymoBOIO Tepacu MOJUISIOTh Ha €pOo3iiHI, aKyMYJSTHUBHI 1 €pO31iHO-
akyMyJaTuBHI, abo 1okonbHI (puc 13). Skmo Tepaca ckiIajeHa KOPIHHUMH
MOpOJIaMH, SIKI PO3MHBAJIa pika, TO BOHA HA3UBAETHCS €pOo3iliHOI0, SKIIO HAHOCHUMHU
(ayrOBlaIbHUMU) BIAKIQAAMH TO aKymyiamuenorlo. Epo31iHO-aKkyMyJIATHBHI, a0o0
YOKO/IbHI, TEpAacu BUPOOJICHI B KOPIHHUX TOPOJIaX 1 HACTKOBO MOKPUTI AJTFOBIEM.

Konmponwvni 3anumanns ii 3a60aHH:A

[Ilo Take epo3sisn?

B yomy mossirae cyTh TUIONTMHHOTO 3MUBY ?

Sxi Bu 3HaeTe cTamii po3BUTKY SIpiB?

[ITo Take cemi 1 i¢ BOHM BUHHKAIOTh?

[ITo Ha3uBaeThHCs Oa3UCOM €po3ii?

B yomy mossirae BiAMIHHICTD aJTIOBIIO PIBHUHHUX 1 TIPCHKHUX PiK?
[Ilo Take piuKOBI TEpACH 1 IK BOHU (POPMYIOTHCS?

NoakowdE
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2.7. Tema 7. O3EPA 1 BOJIOTA TA IX BIIKJIAIU

O3epa i 03epHi Biakiaaau

Os3epamu Ha3WBaIOTh BOJONMH Ha TMOBEPXHI MAaTEpUKIB, SKI HE MAaloTh
0e3MmocepeTHbOr0 3B 3Ky 3 MOPSIMU 1 OK€aHaMH. 3arajoM JisUTBHICTB iX mojii0Ha 10
reoJIoriyHo1 poOOTH MOPIB, OJJHAK 3HAYHO MEHIIA 3a Maciutabamu. O3epa 3aiiMaroTh
oIy 6;u36K0 2,7 MiH. kM2, a60 1,8% 3eMHOi MOBEpXHi. 3a BEIMYMHOI BOHU JyKe
pi3HOMaHITHI — BiJ HeBenuukuX (10 1 kKM?) 10 TraHTCHKMX, MIIOIIA SKUX CTAHOBHTH
JECSITKU THCSY KBaJIpaTHUX KiIOMETpiB (Hampukiaa, Biktopis y Adpui, Bepxue y
Awmepuri Ta iH.). HaifOimpmm o3epa CBITY, IJIOHICI0 Yy COTHI THCSY KBaJpaTHUX
KUTOMETpiB, MOMIOHI 32 COJILOBUM CKJIAJOM Ta PEKMMOM JI0 BHYTPIIIHIX MOPIB,
HazuBaroTh Mopsimu (Kacmiiiceke, Apanbchke). Tak caMO KOJNHMBA€ETHCA y IMIMPOKUX
MeXax 1 rIMOuHa 03ep — Y CepeHhOMY BOHA CTAaHOBHUTH JIECSATKH 1 COTHI METPIB,
OJIHaK MO3K€ 3MIHIOBATHUCS BiJ JiecaTKiB canHTuMeTpiB (03. Expron — 0,8 M) no 1741 m
(03. baiikan). B o3epax HarpoMaKyeThCcsl 3HAYHA KIJIBKICTh OCAJKIB, SKI MalOTh
MpaKTUYHE 3aCTOCYBAHHS, OKPIM TOTO, BUBYEHHS O3CPHUX BIIKIAIIB Ja€ IIHHUM
Marepian JjIsi peKOHCTPYKIli KOHTUHEHTaJIbHUX 0OCTAaHOBOK Y BIJJQJICHI I€OJIOT14HI
€TOXH.

[amy3p ¢i3uyHOi reorpadii, Mo 3aliMaeTbCs BUBYEHHSIM O3€p, HA3UBAETHCS
03epo3nascmeom abo nimuonoziero (Bia rpeu. limne — o3epo). Knacudikyrots o3epa
3a 1X MOXO/KEHHSM (T€HE3UCOM), TIIPOJIOTIYHUM PEKUMOM, COJIOHICTIO Ta XIMIYHUM
CKJIa/IOM BO/I.

3a renetnuyHoro kiacudikamiero b.b. borocioBchkoro BUIUIAIOTH TaKl THUITH
03EpHUX KOTJIOBHH.

O3epa meKmoHIUHO020 NOX00XHCeHHs. YTBOPIOIOTHCS BHACHTIIOK OIYCKAaHHS II0
pO3JI0Max OKpeMHUX IUISHOK 3eMHOI KopH. Lle o3epa, po3ramoBani y rpabeHax abo
pudrax. Tumosi mpukiaaun — o3epo baiikan, Tenempke o3epo Ha Aurai, o3epa
Cxignoi Adpuku, mpuypodeHi A0 30HH cxigHo-adppukaHcekkux pudTtiB (Hbsca,
Tanransika, Pynonsd, KiBy), Meptse mope B [lepenniit Asii.

O3epui  KOMNOBUHU BYJIKAHIYHO20 NOX00JCEeHHs — 1€ KpaTepu 3raciux
BYJIKaHIB, KaJbJiepu. TpHUBaio iCHYIOYl 03epa y KpaTepax BYJKaHIB HA3WBAIOThH IIE
maapamu, siki Bimomi y Himewunmnn mno6nusy Iltyrrapra. Bynkaniuni o3epa
nommpeni Ha Kamuatii, Kypunbscbkux octpoBax, B Icnanaii, ToOTO y THX MiCISIX, 1€
Oarato ByJKaHIYHUX cropyd. Jlo 1boro >k THUIy CHIiJ BIJHECTH O3€pa, IO
YTBOPIOIOTBCS TMPU MIANPYPKEHHI PIYOK JaBOBUMH IMOTOKaMHU (JIaBOBO-3ampyAH1
o3epa), mpukiIagoM Moxe Oytu o3. CeBa y BipMmeHii.

[[Iupoko po3MOBCIOIKEHI, 0COOJMBO Yy TiBHIYHMX paioHax (Kapemnis,
Oiunsauaaist, KoabChbkuil MIBOCTPIB) 03epa J1b000BUKOBO2O NOX00XMCeHHs. BoHu
chopMmyBalics MICs BIJACTYMY 3 WX TEPUTOPI OCTAaHHBOTO JILOJOBUKA. Bimomi
TaKOX y TIPChKHUX pPailOHaXx, JIe PO3TAIIOBYIOTHCS B Kapax.

3annaeni i denvmosi o3epa — 1€ BIJOKPEMJICHI BiJl OCHOBHOTO pycClia PIKU
cTapuili, a00 OKpeMi pyKaBH PIKH B IEIbTI, SIK1 BTPATUIIN 3B’ SI30K 3 MOPEM.
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Kapcmosi i mepmokapcmosi 03epa yTBOPIOIOTHCS B IEPIIOMY BHUIIAJKY Ha
MOBEPXHI PO3UMHHUX TOP1Jl — BAHSKIB, TIICIB, COJIEH Y BUIJISAI KAPCTOBUX JIIHOK, Y
IpyroMy — B paiioHax MOILIMPEHHS 0araToBIKOBOI MEp3JIOTH, BHACHIJIOK TaHEHHS
apony. [lpukiagamu kapcToBUX 03ep B YKpaiHi € okpemi o3epa 3 rpynu Llamnpkux
(Curssp, Ilynemenpke, Jlronumup), a Takoxx ozepa [liBHiuHOT AMepuku (Midiras,
I'ypon, Epi, Onrapio).

Os3epa 006a1bHO20 NOX00JCEHHs YTBOPIOIOTHCA B TIPCHKUX MICIIEBOCTSIX HPH
3anpyKeHH1 piuKoBOi noivMHU oOBanmamu. Hampukiana, Benuyesne Capesbke 03epo
Ha p. Myprab ([1amip) yTBOpUIOCS BHACHIIOK 00Baly, CHPUYMHEHOTO 3€MJIETPYCOM.
B3aram mianpymkeHHS BOJHUX TOTOKIB MOJKE 3IIMCHIOBATUCH 1 3CyBaMH, 1
JTHOIOBUKOBUMHU MOPEHAMH, 1 (K YK€ BKa3yBaJIOCh) JIJABOBUMH MTOTOKAMHU, 1 MITYYHO.
VY Takux BUTAIKaxX, OYEBUIHO, MOBA MOXKE UTH TIPO 03epa 3anpyowi. L{imuit psg o3ep
MaloTh 3MilllaHe TOXOJKEHHs, TOOTO YTBOPIOIOTHCS MPU CYMICHIM [ii AEKIIBKOX
yuHHUKIB. Hanpukiaz, y dopmyBaHHI Takux BeTUKUX 03€p, Kk OHe3bke 1 JIamo3bke,
3HAYHY POJIb BIJITPAIu K TEKTOHIUHI IPUYMHH, TaK 1 MATEPUKOBI 3JICICHIHHS.

Bona, sika 3amoBHIOE O3€pHI KOTJIOBHMHH, Ma€ IMEPEBAXKHO aTMocdepHe ado
pIUKOBE TOXOJ/KEHHS;, BIJIOMI TaKOX 03€pa, sIKI >KUBJISATHCA MIA3EMHUMH BOJAMHU.
Oxkpemy IpyIy CKJIaJIaf0Th TaK 3BaH1 PEIIKTOBI 03epa, TOOTO Ti, IO 3AIHMIIMINCH HA
MicCIIl KOJIMIITHIX MOpchkux OaceitHiB (Kacmiiickke, Apanbchke, banaton Ta iH.).

[MpaposioriuHuii pekuM 03€p MOB’S3aHUM 3 KIIMATHYHUMH OCOOJIMBOCTSIMU
TEpUTOpli, Ha sKIM BOHM po3TamoBaHi. Tak, O€3CTIYHI oO3epa HaiyacTile
PO3TAIlIOBYIOThCSA B pailoHaX 3 cyxXum (apugHuM) KiiMaTtoM. JKUBISITbCS BOHU
pikamu, a BUTpaTa BOJAMU B1IOYBA€ETHCS JUIIE 32 paXyHOK BUIMApOBYBaHHsA. Taki o3epa
Apanbscbke, banxai, Iccuk-Kynb Ta iH.

[IpoTouHi 03epa MOMMPEH] NEPEBAXKHO B pallOHAX 13 3BOJIOKEHUM (TYMIJTHUM)
KJIiMaToM. TUMOBUM MPUKIIAIOM MOXKE CIYKUTH 03. bailkain, B sike BmajaroTh Taki
BeNuKi piky, sik Cenenra, bapry3uH, a BuTikae AHrapa.

KniMatnuHi yMOBU 1 XapakTep J>KMBIEHHS O03€p BIUIMBAIOTh Ha CTYIIIHb
MiHepaii3aiii IXHbOi BOJIU. Y TYMIJIHOMY KJIIMaTi 03epa, fAKi MalTh aTMochepHe,
pPIYKOBE YM JIbOJOBUKOBE >KMBIICHHS, 3BUYANHO MpPICHI, TOOTO BMICT COJE€H y BOII
CTaHOBUTh MeHIIe Sr1/1. B apugHomy KiimaTi BHACTIJOK 1HTEHCHBHOTO
BUIIAPOBYBAHHS YTBOPIOIOTHCS cOyoHyBaTi (5...25 1/71) 1 cononi (25...45 r/1) o3epa,
a00 HaBITh PO3COJIM, KOJIM KOHIIEHTpAIlis 10CATaE COTeHb rpamiB Ha miTp (10 310 r/n
y MepTtBOoMy MODi).

3a CKJIAQIOM pO3UYMHEHHUX COJEel MIHepali30BaHl o03epa pO3AUISIOTH Ha
XJIOPUJIHI, CyIb(aTHI 1 KAPOOHATHI.

['eonoriyna AisIBHICTE 03€p, SIK 1 MOPIB, MPOSIBISETHCS B pyiiHYBaHHI (abpas3ii)
OeperiB, TPAaHCIIOPTYBaHH1 yJIAMKOBOTO MaTepiaiy 1 pOpMyBaHHI 03€pHUX BIAKIIAIIB.

OsepHa abpasisa OB’ A3aHa HacaMIIEpe 3 pyXaMu BOAM, BUKIIMKAHUMH BITPOM:
gyuM OilbIlIa 3a po3MipamMd BOJOKWMA, THUM BHIII XBHJII Ta 1HTEHCHBHIII IIPOIIECH
pyiiHyBaHHs Oepera. B Benmukux o3epax (Kacmiticbke, Apanbcbke, batikan, OHe3bke)
BHCOTa XBWJIb MOXKe gocsaratu 23 M. [Ipoiecu abpasii Takoxk 700pe LTFOCTPYIOThCS Ha
MPUKJIAAl IMTYYHO CTBOpEHUX o3ep (Bomocxosui) Ha Jlony, Bomsi, duinpi. Tak,
mimani Oeperu PubGiHChKOrOo BOmocxoBwmia 3a 12 pokiB Horo ekcruryataiii (B
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MoYaTKOBUH nepion) Oynau po3muti Ha 40...55 M. AHaNOrI4HI SIBUIA CIIOCTEPIrainch
1 Ha [{umssHCbKOMY BOJIOCXOBHIIN, JIe 32 5 POKIB Oeperu OyiM 3pi3aHi XBUJISIMH B
cepenuboMy Ha 50 M, a B okpemux micisx — Ha 100...120 M. YV HeBenukux o3epax i3
CTablIbHUM pIBHEM TIpoliecu abpasii MiHiMaibHI. KpiM 1IbOT0O, BOHH CTPUMYIOTHCS
POCIIMHHICTIO, 1110 TOKpUBAE Oeperu o3ep.

[IponykTu pyliHyBaHHS 03€pHUX OEperiB, a TAKOXK MaTepiall, sIKUA MTPUHOCATD
pIUKH, B 03€pax COPTYIOTHCS 3a BEJIMYMHOIO YJIAMKIB, PO3HOCSTHCS XBUIISIMU, PIJIIIe
TEUiIMA 1, 3MINIYIOYUCh 3 OPraHOTCHHHMMH Ta XEMOTEHHHMH OCaJKaMH,
HAarpOMaJKYIOTbcsl Ha JHI. Sk 1 y (uioBlOMIsImialibHUX OCaAKax, B IIIIAHO-
[JIMHUCTUX HAarpoOMajpKEHHSAX 4YacTO CIIOCTEpIraeTbCs CTPIYKOBA BEPCTBYBATICTD,
3yMOBJICHA C€30HHUMH 3MIHAMU CKJIQAy OCAJIKIB 1 CHOKITHUMH YMOBaMH OCa[>KCHHS.
Y momipHOMY Ta XOJOJHOMY KJIIMaTi MiMIaHI MPOBEPCTKU TOB’s3aHI 3 BECHIHUM Ta
JITHIM BIIKJIAQICHHSAM, KOJIH B O3€pa TaJUMH Ta JOIMOBUMH BOJAMH 3HOCHUTHCS
3HaYHa KUIBKICTh YJIAaMKOBOTO MaTepially. B TpomiyHuX o3epax Taki MpOBEPCTKU
dbopmyroTbcs Yy Tiepiof jomiiB. TOHKMH TJIMHUCTHA MaTepial BiAKIATA€ThCS B
MOMIPHUX IIUPOTaX 3UMOIO, B TPOIIKAX 1 CyOTpoOmiKax — y 3aCyIlUIMBI NEPIOJId POKY.
B 3aconmeHux o3epax MOXKHa CIIOCTEpIraTH YEpryBaHHS COJSHUX 1 TIMHUCTHUX
npoBepcTkiB. KokHy Taky mapy IIapiB Ha3WBAIOTh PIYHUMH 1 MIIPaXyHOK iX
JI03BOJISIE BCTAHOBUTHU TPUBAJICTh OCAJAKOHAKONTUYECHHS y JaHOoMY o3epi. Kpim 11poro,
BOCEHH, KOJIM BIJIMHpA€ POCIMHHA Maca, GOpMYyIOTbCs (PITOTE€HHI Iapu, 30aradyeHi
OpraHIYHUMU peH_ITKaMI/I 10 Ha/Ia€ M YOPHOTO 3a0apBIICHHS.

/ B o3epax BigkiamarOThCs BCI T€HETHYHI
TUIIA ~ OCAJKIB:  yJIAMKOBI  (TE€pPUIEHHI1),
XEMOT'€HHl 1 OpraHOreHHi. YJIaMKOBI MOPOJU
bOpMyIOTBCS, SK TPABWIO, B MPOTOYHUX
o3epax, J€ 3HauYHy KUIbKICTh MaTepiairy
npuHocaTh piku. [Ipu 11boMy B mpuOepexHiit
YacTUHI TMOOJIM3Y THUpJia PIK BIAKIANAIOTHCS
rpyOoOyinamMKoBi mopoau (Tajibka, IICOK), a
TOHKUN TJIIMHUCTUNA MaTepial PO3HOCHUTHCS IO

Puc. 14. Cxema po3nojiisty ocaJikiB

y 03epi: BCbOMY 03epy, (popMyrounm BepCTBYBaTI MYJIHU
1 — rambKa, micku; 2 — tmuHKcTi,  (puc. 14).
BAaIHUCTI Ta 1HII MyJIH; 3 OpraHoreHHUX YTBOPEHb O3€p HaWO1IbII

— OpraHOTeHHO-ICTPUTOBI . oo : : .
3 — OpraoreHHo-1CTpUTO B1OM1 J1aTOMOBI Ta CamnponeseBl MyJH, PiAIIe
(pocinuHH1) MyJIH;

4 — TOHKI OpraHOreHHi (1iaTOMOBI) 3yCTPIYAIOTHCS IIpOIapKu BaITHAKIB-
MYIIH; 5 — KpyTHii Oeper; YepenanrHukiB. Jiamomosi mynu YTBOPIOIOTHCS
CTPLIKOIO MOKA3aHO HATXO/KEHHSA {3 CKYITYEHb KPEMEHUCTUX MaHIUPIB

B 03CPO BOA priKi OJIHOKJIITUHHUX J[1aTOMOBHUX BOJIOPOCTEH, SKi B

MIPOIIEC] JllareHe3y MepPeTBOPIOIOTHCS Y JI1aTOMIT — MOPUCTY, MYXKYy MOpoay 011010,
CIpOr0 4Yd KPEMOBOTO KOJBOPY 3 MaJIOI0 MUTOMOIO Baror. J[iaToMITH HIMPOKO
nommmpeHi y o3epax Kapemii Ta Konbchbkoro miBocTpoBa, BiJOMI TaKOX SK OCaIKd
naBHIX o3ep y TroMeHcbkid TyOepHii Pocii. BuKOpHUCTOBYIOTBCS SK m0OpwHiA
OyniBeNbHUI MaTepiaj, MalTh TEIUIO- Ta 3BYKOI30JIAIINHI BIACTUBOCTI. Pemitku
BOJIOPOCTEH, (PiTO- Ta 300TUIAHKTOHY, BIIKIAJAIOYUCh Ha JHI CIIA0OMPOTOUYHUX O3€p
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pa3oM 3 aJeBPUTOBUMHU Ta TJIMHUCTUMHU YaCTUHKAMH, TIEPETBOPIOIOTHCS 3a
JIOTIOMOTOI0 aHAaepoOHUX OakTepii B ApariienofiOHy OJHMBKOBO-OYpy, >KUPHY Ha
JIOTUK Macy — canponeneguti Myji 4d MPOCTO campornenb. OpraHiyHOi pEYOBUHU Y
canpornensix Mictutbest 50...70%. DopMyBaHHA iX BiIOYBA€ThCA Y BIJHOBHOMY
cepeloBUIlll B Tpoieci 3abonouyBaHHs o3epa. [lpu 1bOMy BOHM MOXKYTb
NEPEKPUBATUCH IIapOM TOp(]y 1 NMEPETBOPIOBATUCH Y CANPOKOIU — TIOPOIU YOPHO-
KOPUYHEBOTO KOJhOPY, IIUIbHI, JIETKI 3 PaKOBUCTUM 37amMoM. [lOoTy>KHICTb
campomeNiB Ha JHI O3€p BHUMIPIOETbCA HayacTillie MeTpaMu, JHIIE 3piaKa
nocsaratoun 30...40 m. CydacHi canmporneneBi BiAKJIaIU MOMIMPEH] B 03epax oOjacTeit
HEJaBHBOTO 3JIe[ICHIHHSA, 30KpemMa y JleHiHnrpaacekii obmacti Pocii, IligzMockoB’i,
binopyci, kpainax banrii, Ha ykpaincekomy Ilomicci. Campomeni € IIHHUMHU
KOPUCHUMHU KOMAJIMHAMH: MOXXYTh BHKOPHCTOBYBATHCHh SIK JIKyBaJbHI Tps3i
(Cakceke o3epo B Kpumy), sk m0maToK 10 KOPMIB TIPH BIATOMIBII XyAoOH, s
MIJPKUBIIOBAHHS PEKYJIbTUBOBAHUX KHUCIUX IPYHTIB BIANPAIlbOBAaHUX TOP(OBHUIIL
MpU CyXI1d MEPEroHill 3 HUX OTPUMYIOTh CBITHJIBHHM ra3, OCH3UH, BaseliH, napadin
tomio. [Iporecu momanplmIoro yHIUIbHEHHS MEPETBOPIOIOTH CApoIeNb Y PI3HOBU]
BYruuisi — canponenim. CanponeniTd Y CanponeieBe BYTULIS XapaKTepU3YIOThCS
BUCOKMM BHMXOJIOM JIETKUX KOMIIOHEHTIB, 3HAQYHMM BMICTOM BOJHIO 1 €
BHUCOKOSIKICHOIO CHPOBHUHOIO I TIEPETOHKM Ta XiMi4HOI mepepoOku. Bigowmi,
30kpeMa, y JIbBiBCbKO-BonmHcbkOMy OaceiiHi, /1€ HapaXxOBYIOTh OJM3BKO TPbOX
JECATKIB Madok 1 JiH3 canponemTiB. [Ipu BugoOyBaHHI pa3oM 3 TyMYCOBHM,
camporesieBe By 4acTo 3aJIMIIAETHCS B HAJpax, TOOTO Ha TaHUH Yac ICHY€ NeBHA
HEJIOOLIHKA I[1€1 IHHOT KOPUCHOI KOMAJIMHU, aCOPTUMEHT XIMIYHUX IPOIYKTIB 3 SKOi
CTaHOBUTHh Maibke 60 Ha3B (IUIacCTMacH, XIMIYHE BOJIOKHO, CHHTETHYHI MHIOYl
3aco0u, OEH30JI, TOJIyOJI, alleTWICH TOlI0). BUCOKO30JIbHI PI3HOBUIA CAMPOIETITIB
HA3UBAIOTh 20proyYUMU CclaHysmMu. BOHU 3aropsroThCsi B TOHKHX IUIACTHHKAX YH
KyCOYKax BiJ CIpHHUKA 1 BUIUISIOTH TMPH TOPIHHI 3amax MmajeHoi rymu. Brache
OpraHiyHa 4YaCTHHA TOPIOYMX CJIAHIIB MOXKE OyTH TaKOX T'yMYyCOBO-CAIpPOTEIECBOIO 1
MicTuTh 56...82% Byriemnto, 5,8...11,5% Bomuto, 1o 5% aszoty, 1,5...9% cipku, a
TakoK 70 9% kucHio. ['oprodi ciaHil BiAPIZHSIOTHCS JTOOPOIO BEPCTBYBATICTIO 1
CKJIQ[al0Th I[Nl POJOBUINA, 3aliMar4M TUIONII B COTHI 1 THUCAYl KBaJIpaTHHUX
KUIOMETpiB. BUKOPUCTOBYIOTHCSI SIK HH3bKOCOPTHE TMAJMBO Ta SIK CHUPOBHUHA MJIs
OTPUMAaHHS MPOAYKTIB CyXO0l MEpEeroHKy. 3HauHI MOKJIaau Bigomi y JIeHIHTpaachKii
obnacti Pocii, B Ecrtonii. B VYkpaiHi roprodi ciaHii BHUABJIEHO Ha MiBHOYI
KipoBorpaacekoi obmacti, Ha miBaHl Yepkacbkoi, B Kapnarax. Meninimosi caanyi
Kapmar, ski 3amsaratote y (ainioBidi TOBII, — BEJIMYE3HUM pe3epB €HEPreTUYHOI 1
XIMIYHOI CUPOBUHHU. 3aacH iX BUMIPIOIOTHCA COTHSIMU MIJIbAP/IIB TOHH, OJICP>KYBaTH
3 HUX MO)XHa TeHEepaTOpHHH ra3, OEH3WH, Trac, KaMm sSHEe JIMTBO — KapIajiT, CMOIY,
ac(asbTOOETOH TOIIIO.

XapakTep XEMOTCHHHMX O3€pHUX BIIKIAQNIB y 3HAYHIA MIpl BH3HAYAETHCS
KJIIIMAaTUYHOIO 30HABHICTIO. Y TPICHOBOJHUX O3€pax TYMITHUX 00JlacTed PIUKOBI
BOJAM YacTO TPUHOCATH B 03€pa 3HAYHY KUIBKICTh KOJIOIJHUX TMPOJIYKTIB
BUBITPIOBAHHS 1 TPYHTOYTBOPEHHS (T1APOKCUIN 3alli3a, MapraHilio, amtoMiHio). Tak
YTBOPIOIOTHCS 6000Bi (00ITOBI) 3aMi3HI Ta MAPTaHIEBl PyIU B IOMIPHOMY TOsCI Ta
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OOKCUTH B TPOMIYHOMY 1 CYOTpOMiUHOMY MOsicaX. 3 TIIMHHUCTUX MYJiB, 30arauyeHuX
KapOoHaTaMM, B TIPOIIEC] JllareHe3y YTBOPIOIOTHCS MPOIIapKud MepreniB. B apuHiii
30H1 cepejl 03€pHUX BIAKIAIB NEepeBaKalOTh MiHepanbHI coji. Ckiaa 1 KUIbKICTh
TaKMX COJITHMX HAKONMWYEHb BU3HAYAIOTHCS CKJIQJIOM O3€pHOi BOoAM (pomu) Ta
IHTEHCUBHICTIO BHIIAPOBYBaHHSA. 3a CKJIAJOM pOIK COJOHI O3epa [IsATh Ha
KapOoHaTtHi a00 co/oBi, cynbdaTHI 1 XJOpuAHI. Y KapOOHATHUX oO3epax
OCaJIPKyBaTUCh rajiT, MipaduTiT, TeHapauT, coga (Na,COs - 10H20), y cynbdaTHux —
TiTc, TaliT, MipalLIiT, KapHAJIT, TEHAPAUT, TIAPOTANIT, Y XJIOPUIHUX — TIMC, TaiT,
CWIBBIH, TigporamiT. [Ipu 1ipoMy OJHI 3 MepepaxOBaHUX MIHEPATIB OCAIKYIOTHCS
JiTOM, 1HII — 3UMOI0. [IpukiagamMu o3ep 3 IHTEHCUBHUM HAarpoOMaKEHHIM XIMIYHUX
ocankiB MOXyTh Oytu o3epa Kymynmuacbkoro cremy, Ilpukacmito — EapToH 1
backynuak (Pocis). B octanHIX MOTY>XHICTh COJEH JOoCIrae COTEHb METPIB.

TpuBamicTe KUTTS 03€p 3a T€OJIOTIYHUMHU MipKaMH HeBelWKa. barato 3 Hux,
3aMOBHIOIOUHCH OCAJKaMU, OCTYIIOBO 3apOCTal0Th POCIMHHICTIO 1 IEPETBOPIOIOTHCS
B OosoTa (puc. 15).

Puc. 15. Cxema 3apocTtanHs o3epa i
YTBOpPEHHS TOpQY:
1 — ocokoBwuii Top(; 2 — TPOCTHUHOBHH 1
ouepeToBuil Topd;
3 — campomneneBuit Topd; 4 — camporenit

F | =2 D75

BoJora i 3a00/104eHi TepuTOpil

boromamu wWa3uMBalOTh HAIMIPHO 3BOJIOKEHI JUISTHKM 3€MHOI TMOBEpPXHI,
MTOKPHUTI OOJIOTHOIO POCIIMHHICTIO, Ha IKMX B10YBaIOTHCS IPOIeCH TOPPOYTBOPECHHS.
Y TBOPIOIOTHCSI BOHM Ha MICIIl 03€p, y 3aljlaBax piduoK, HA MPUMOPCHKUX HHU30BUHAX,
B JIYTOBUX 1 JTicOBUX 3anaguHax. CupustiuBuMHu a1t GopMyBaHHsI OOJIT € 00acTi 13
3BOJIO)KCHHUM KJIIMATOM, JIe¢ CTBOPIOIOTHCS YMOBH ISl TIEPE3BOJIOKEHHSI TPYHTOBOTO
MMOKPUBY, BHCOKE CTOSIHHS IPYHTOBUX BOJI 1 PO3BHHYTA POCIHWHHICTh. 3arajibHa
rIo1a OOJIT Ha TUIAHETI 3a IEIKUMU OI[IHKaMH CTaHOBUTH 175 MIH. ra.

3aJie’)KHO BiJ MICIS 1 YMOB yYTBOPEHHS, a TaKOX 32 XapaKTEPOM >KHUBJICHHSI
BUJILJISIIOTH 00JIOTA BEPXOB1, HU3UHHI, IPUMOPCHKI.

Bepxoei 6o10ma po3TaioByIOTECS Ha BOAOIIIAX, PIYKOBUX Tepacax, MOJOTHX
CXWJIaX 1 JKHMBJISITRCS B OCHOBHOMY aTMoc(epHMMH oOcagkamu, OITHUMH Ha
MiHEpaJbHI coJii. Y 3B 43Ky 3 IUM B BEPXOBUX 00JOTaX PO3BUBAETHCS OMroTpodHa
POCIIMHHICTh, HEBUMOTJMBA 0 BMICTy IIOXUBHUX pedoBuH. Cepen pociuH
nepeBaXxaroTh 0111 cparHoBl MOXH, MOMIMPEH] TAKOX MYILIUISA, POCSIHKA, OaryJbHUK,
BEPECK, KapjuKoBa Oepes3a, >KypaBjiMHa TOINO. 3apOCTaHHS BEPXOBUX OOMIIT
c(harHoBUM MOXOM BiI0OyBaIOTHCS 3 IEHTPAIBHOI YaCTUHU 10 nepudepii, Tomy Taki
00J10Ta MAaIOTh OITYKJTy TIOBEPXHIO.
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Hu3unni 6o10ma yTBOPIOIOTHCA B MOHIKEHHAX pelbedy, 4acTO HA MiCIi 03€p 1
KUBJISITbCS, KPIM aTMOC(hEpHHX, MiJ36MHUMU Ta PIYKOBUMH BOJaMH, OaraTUMHU Ha
MiHEpasibHI peuoBUHH. Lle 3yMOBIIOE MOUIMPEHHS B HUX €BTPOGHOI POCIMHHOCTI,
BUMOIJIUBOI JI0 YMOB >KMBJIeHHA. Kommiekc Takoi pOCIMHHOCTI AyX e IIHMPOKHIA:
OuepeT, 0COKa, TPOCTUHA, XBOIIl, MYIIUIA, BUIbXa, COCHA, Oepe3a Touo. 3apoCTaHHs
03ep BiIOyBaeTbcs B OCHOBHOMY Bif OeperiB a0 ueHTpy. O3epHE MITKOBOAISA
3aCeNAE€ThCS POCIMHHICTIO, KA, BIAMHPAIOYM, HArpPOMAKYEThCS Ha [HI, JAI0YH
noyarok TopdoBumaM. OOMUIUIT AUISSHKA O3€pa  3aXOIUIIOIOTHCS  HOBUMU
YIPYIMYBaHHSAM POCJIMH 1 TaKUM UYHWHOM OCTaHHI MPOCYBAIOTHCS JO IEHTPAIbHOI
YaCTUHU 03€pa. 3MUKAHHS 30H 3apOCTAHHS IEPETBOPIOE 03€pO BIAcHE y O0JIOTO.
[ToBepxHS HU3MHHUX OOJIT MIIOCKa a00 BrHYyTA.

Ha 3amaBax Ta B jAenpTax BETUKUX pPIK 4acTo (POpMyOTbCs 3a00JI0YEeH1
JUISTHKA, TTIOPOCIT1 BOJIOTOTIO0OHOIO TPAB’ STHUCTOIO POCIUHHICTIO (0O4epeT, TPOCTHUHA Ta
1H.) — naaeui. Y TUIaBHSX CKYMUYEHHS BIAMEPJIUX POCIUH CKIAAAOTh LI IIaByYl
OCTPOBH, $KI TPOPOCTAIOTh HOBUMHU TOKOJIHHSAMHU pociauH. [lmaBHi Bimomi B
noHu33sx pik Juinpo, lon, lynaii, KyGans.

Ipumopcwki 6010ma po3TAMIOBYIOTHCSI HA MOPCHKUX Y30€pEXIKAX 3 BOJOTHM
kiiMatoM. OcoONUBICTIO iX € 3HauyHa OOBOJHEHICTh, POCIMHHICTH MEPEBAKHO
nepeBHa. B Tpormikax, Hampukiaj, OIMPOKO PO3MOBCIOIXKEHI MAaHTPOB1 JICH, SIKI
pPO3BHUBAIOTBCA Yy 30HI MNPUIUIMBIB Ha MyJucToMy IpyHTI. KopeHi 1mux paepes
BUCTYMAIOTh 3 BOJH, & MK HUMH HarpoMaJKyIOTbCS POCIWHHI PEIITKH, PO3KIaja
SKUX MPU3BOAMUTH 10 YTBOPEHHS YOPHOTO HaMylly, 30arayeHoro cipkoBojaHeM. Taki
OOJIOTHI JIiCH BIJJOMI Ha y30€pexoKsax MiBICHHO-cX1aHOi A3ii, B Okeanii, ABcTpauii,
Ha 3ax0/11 AQpuKwu.

TakuM 4MHOM, SIK BUJHO YK€ 3 IPUBEACHUX XapaKTEPUCTUK OOJIIT, 2e0/102iuHa
JiayibHicmb 1X 3BOJUTHCS B OCHOBHOMY 10 YyTBOpeHHS TOpdy. OcTaHHIl €
OpPraHOT€HHOIO TIPCHKOIO MOPOAOI0, CKIAJACHOK 3 PEIITOK POCIMHHHUX OpraHi3MiB,
HamiBpPO3KJIaJeHUX B yMOBax OOMEXEHOro JOCTymy KucHio. PociauHamu-
TOpQOYyTBOPIOBAYAMH, SIK YXKE 3raJyBajloCh, € PI3HOMAHITHI MOXH, XBOLIl, OYEpET,
MYyIINLS, OCOKA, KYIIl >KYpaBJIMHHM, BEPECKy, Mi0LTy, a TaKOX JIepeBa — COCHa,
sSJIMHAa, MOJIpUMHA, Oepe3a, BUIbXa TOIIO. Harpomamxyrouuch Ha JH1 OOMIT 1
NEPEeKPUBAIOYNCh OCaJKaMH, BOHU TIOBUIBHO pO3KJIAJAIOThCS 32 JIONOMOTIOIO
MikpooprauizmiB. [lpu 1mbOMYy MNPOAYKTH PO3KIAAYy 30aradyroThCs BYTJEHEM 1
YTBOPIOIOTHCS TYMIHOBI KHCIOTH. IIporiec Ha3zuBaeTbes eymigixayieio 1 HACTIAKOM
HOT0 € YyTBOPEHHS KOPUYHEBOTO, Oyporo uum yopHoro topdy. BMmicT MiHepanbHOi
YaCTUHU Y TOP(P1 KOMMBAETHCA y MUpoKux mexax: Big 0,5 1o 50%. Topbu HuznHANX
OOJIT XapaKTepU3YIOThCS MIABUIICHOIO 30JbHICTIO (6...18%), BepxoBux OOMIT —
MOHMWKEHOI (2...4%). Po3pi3HsiioTh TOpdH 3a POCIUMHHICTIO, IO IX CKJIAJAE:
MOXOBHUH, TPOCTUHOBUM, OCOKOBHUH, AepeBHUM TOIIO. [10TYXHICTh TOPHOBUII MOXKE
gocaraTH necsaTkiB MeTpiB. OcHOBHA Maca Topdy, 10 J0OyBAEThCS, CIIATIOETHCS Ha
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TeIUI0eNeKTpocTaHlisiX. OKpiM 1bOro, TOpd BHUKOPUCTOBYIOTH SIK 130JISAIIHUIMA
Marepian, JOOpMBO Yy CUIBCBKOMY TOCHONApPCTBI, a TaKOX — Y XIMIYHIN
MPOMHUCIIOBOCTI (MOXHa OoTpuMyBaTd mMoHaa 80 pI3HMX PEUYOBUH, B TOMY YHCII:
aMiak, OILITOBY KHUCJIOTY, IbOTOTh, BOCKHU, NapadiHi, aHTUCENTUKH TOIIO0), MEIUIIMHI.
B Vkpaini mapaxoBytors nonan 2500 poxosuin Topdy, 34€0UIBIIOTO HEBEIUKHUX.
KoH1eHTpyoThCSl BOHU NEPEBAXKHO Y MIBHIYHUX 00JACTIX pecryOmiku: BonuHCbKil,
JIsBiBCBHKIM, PiBHEHCHKIH, KHiBChKiN, UepHITIBCHKI.

VY Bumanky 3aHypeHHs TOPQOBUII HA 3HAYHI TTTMOMHU B yMOBaX IiJIBUILIEHUX
TUCKIB 1 TEMIIEpaTyp IOYMHAIOTHCS TMPOIECH Gyeneghixayii , SKI CHPUIMHIOIOTH
nepeTBOpPeHHs TOp(dy croyaTky B Oype BYyruuis, MOTIM — y KaM’siHE 1, BPEIITI-peIT —
B QHTPAUTH. 3MIHU CYIPOBOIKYIOTHCS TIOCTYIIOBUM 3POCTAHHSM BMICTY BYTJICITIO 1
3MEHIIEHHSIM BOJHIO Ta KHCHIO. Tak, sikuio B Topdi Byriaemto 10 60%, To B 6ypomy
BYTII BMICT Horo Bxe 70, B kam’ssHoMy 80...90, a B anTparuti — 96%. BinmnosigHo
3HUKYETHCS BMICT BOJHIO — BiJl 6% y Topdi 10 2% B aHTparuTi, KHCHIO — Bij 34 10
2%. Ilpu upoMy Oinblle HIK B 2 pa3u 3pOCTae MUTOMA TEIJIOTa 3ropsHHA (BiX
2500...4200 kxan/kr y Topdy mo 7800...8350 kkan/kr y aHTpanutiB). B octanHi poku
cepell T'€0JIOTiB-BYT'UIbHUKIB YTBEPIKYETHCS YSABIECHHA IPO ByrieQiKalio SK Mpo
JIOCTaTHbO HU3BKOTEMIIEpATYpHUl mpoiiec. Tak, Topd NepexoauTh y M’ sIKE 3€MIIUCTE
Oype Byruuia npu Temmeparypax mnoHan 35°C, mo 90...100°C Oype Byrimuis
MIEPETBOPIOETHCS y OJIMCKYYl IIIIBHI BIAMIHY, a Ipu TemiepaTtypax nonaza 90...100 C
Oype BYTiUIA MEpexoanuTh y Kam’ sHe. DOopMyBaHHS aHTPAIMTIB 3aBEPIIYETHCS TPH
temrepatypax 6maussko 300 C.

Byrinns 3ansrae cepes; ocaioBUx mopija (HaifuacTiiie MmiCKOBHUKIB, aJIEBPOJITIB,
aprijiTiB, BaMHIKIB) y BUIJISAMAl IJIACTIB, JIIH3 Ta MPOIJIACTKIB TMOTYKHICTIO BiJ
JEKUTbKOX CAHTUMETPIB J10 AECIATKIB METPIB. Y BEIUKHUX POJIOBUIIAX HAPAXOBYIOTHCS
JIECATKH 1 HaBITh COTHI1 TJIACTIB.

VY He3HauyHUX KUIBKOCTAX B 00JIOTaX YTBOPIOIOTHCS 1 XEMOTE€HHI OCAJIIKH, 10
SAKUX CJiJ BIAHECTH OOJIOTHI 3ami3Hl pyau 1 OonsoTHe BamHo. [lepini 3a ckiagom
BIJINOBIJIAIOTh CUJEPUTY, YACTO BIAPIZHAIOTHCS TOPOXOMOAIOHOI TEKCTYpO 1
0CaKYIOThCS 3 HACHYEHUX 3aJII3UCTUMHU CIIOJIyKaMu IpyHTOBHX Bo. [Ipu okncHeHH1
nepexosiTh y Oypuid 3ami3HsK (JIMOHIT). Pazom 3 OOJOTHUMHU 3aTi3HUMHU PyAamMu
MOXKYTb 3yCTpI4aTUCh 1 pyau mapranito. [Ipu nmeBHOMY TemMmepaTypHOMY PEeXHMI 3
IPYHTOBUX BOJ, 30araueHux KapOOHATOM KaJIbIiI0, OCAJKYEThCsl OOJOTHE BAIHO
(BamHsIK).

[HKONM y 3aKMCHOMY CEPEOBHIII Pa30M 3 CHIECPUTOM YTBOPIOETHCS THUIOBUIA
7utst 60T MiHEpasl — BiBiaHIT (BOAHMI (ocdaT 3ai3a CHHHOTO KOJIBOPY) Y BUTIISII
HEBEJIMKUX 3EMJIMCTHX IUIsIM 4yu JiH3. [[xepemom dochopy, o4eBUAHO, CIyKaTh
OpraHi4YHI PEIITKH.

[upoxomacmTabHi MeiopaTuBHI pPoOOTH, AKI MNPOBOAWIKMCH Ha 0o00Tax
VYkpaincekoro Ilosicest B ocTaHHI ASCATUIITTS, TPU3BEIM y 0araTb0X BHUMAAKax 10
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PSAIy HETATHBHUX HACIIIKIB, PO3TIIS] SIKUX BHUXOAUTH 32 PAMKH JAaHOTO MiIpyYHUKA.
Opnak, cmig MaTd Ha YyBasi, IO TeEOJOTiYHa poJib OOJIT HEe OOMEXYyeThes
MIPOaHAJII30BaHUMH BHIIE MporiecaMu. bonoTta ciykaTth TIraHTCHKUMU TPUPOTHUMH
GbUIbTpaMu JI1 OYMIICHHS 3a0pyJHEHHUX IPOMHMCIOBUMHU BIIXOJaMU aTMOC(epHHUX
BoZ, Topd uydoBO ancopOye Taki 3a0pyaHIOBadl BOJU, sK HadTa, TepOIUIH,
MEeCTUIIMIN, BaXkl MeTanu. KpiM 1poro, 3a JaHUMH OCTaHHIX JOCIIKCHb,
charHoBuii TOpd BEpXOBUX OOJIT BOJOAIE VYHIKAIBHOIO 3[aTHICTIO BOWBATH
XBOPOOOTBOPHI MIKPOOH Yy BOJII.

Konmponvni 3anumanns i 3a60anns

HaBenith mpukiiagyu XeMOT€HHUX OCAJKIB Y 03€pax.
1o Take o3epa Ta K BOHU KIaCUPIKYyIOTHCS?

V¥ yomy noJirae pyitHiBHa poOoTa o3ep?

ki Bu 3HaeTe ynaMKOBI Ta XeMOTE€HHI 0CaJIKu 03ep?
[Ilo Take campormnesniTy Ta roproyi cliaHmi?

[ITo Take 6070Ta 1 IK BOHU YTBOPIOIOTHCS?

SAxi Tunu 6osit Bu 3HaeTe?

[Ilo Take maBHi?

Onumrite nporecu TopPoyTBOpeHHs B 60JI0TaX.

CoNoa~LNE

2.8. Tema 8. CXUJIOBI ITPOIECHU TA ITPOCAJIKOBI SIBUIIIA B
JECOBUX IPYHTAX

Cxunu MOXyTh OyTH TPUPOAHUMHU YU HITYYHUMH, CTBOPEHUMH Y PE3YJIbTATI
1HKEHEPHOI JISJIbHOCTI JIIOAWMHHU. 3a MEBHUX YMOB TPYHTH, IO CKJIAAAlOTh CXWIIH,
4acTO MEpPeXOoJsATh y HECTIMKMA CTaH 1 MiA 1€ CHIM TSKIHHA TMOYMHAIOTh
nepeMilieHHss BHU3 Mo cxuiax. [IHu npoMmy 3aiiicHIOeTbCs abo BigpuB, abo
CKOJIIOBaHHS, a00 IUIaCTUYHA Teuisl TPYHTIB. Tak BUHUKAIOTH OOBAJM, OCHIIH,
OIJIMBUHMU, 3CYBH.

OO0BaJabHI ABUIIIA

Ob6anu — 11€ BIIPUB BEJIMKUX MacC TPYHTIB 13 MEPEKUIAHHIM 1 TTOIPIOHEHHSIM.
OOBanu BUHUKAIOTh Ha KpyTHX (moHaa 45°) cxwiax npupoaHux (opm penbedy
(ymenuH, y30epex MOpIB Ta iH.), B OyJiBeTbHUX KOTJIOBUHAX, TPAHINEAX, Kap’ €pax.
HaiiyacTiime o6Banu moB’s3aHl 3 TPIIIMHYBATICTIO MOPiJ, MIJAMUBOM YU MIAPI3KOIO
CXWJIIB, HAJJIMIIKOBUM  3BOJIOKEHHSIM TOpiJ, TEPEBAHTAXKEHHSIMH OOpPHBIB,
3eMJIETPYCaMH, PO3TPICKYBaHHSAM IIOPiJ BHACIIAOK BUOYXOBHX POOIT, HEBIAJIOTO
3aKJIaJIEHHS TIPHUYUX BUPOOOK TOIIO. Y OUIBIIOCTI BUIMA/IKIB 0OBAIM MPOSBIISIOTHCS
B I€P10/IU JIOIIIiB, TAHEHHSI CHITY, BECHSIHUX B1JIJIUT.
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3a 00’eMOM 1 XapakTepoM OOBajieHHsI 00Banu Tyke pi3HOMaHITHI. e MOXyTh
OyTH OKpemi OpuiIM 4u Maca Mopija B JAeCATKH KyOomeTpiB. Taki MajeHbKl 0OBaH
OlnpII  BJIACTHBI  OyJIBEIBHUM BUIMKaM. B mHpupoaHux ymoBax HEPIJIKO
CIIOCTEPIraloThCs KaTacTpodiuHi 00BaIH, KOJM 00BATIOIOTHCS MUIBUOHH KyOOMETpIB
nopiz.

OpHuMm 3 PI3HOBUJIB OOBAIIB € 6uUBAIU — OOBAJTIOBAHHS OKpPEMHUX OpHIl i
KaMEHIB 13 CKEJIbHMX TOpiJi Y BiJKOCaxX BHIMOK 1 KpYTUX cxujax. [IpuHIMIIOBO
BUBAJIU BIPI3HAIOTHCS Bl 00BaJiB THM, 110 YJIAMKH MMaJal0Th BUIBHO, HE KOB3aI0UU
MO CXUITY.

[lepenBicHukamMu OOBajy € PO3MIMPEHHS ICHYIOYMX 1 MOSIBA HOBHX TPIIIMH,
pO3TAIlIOBAaHUX MapaienbHO OOpUBY, TIyXWi IIyMm, Tpick Ta iH. Ha ninsukax, ge
MOKJIMBl BeJHMKI OOBaiM, 3M1ACHIOBaTH OYIIBHUITBO HeOesneyHo. bopoTrba 3
oOBaJlaMH, OCOONHMBO BEIWKHUMH, BaXKa 1 3BOJAWTHCS 10 TMOMEPEIHKCHHS iX
BUHUKHCHHS 1 3/IIMCHEHHS 3aXUCHUX 3aXoJiB. JlJIS momepekeHHsT MaluX OOBaliB
BUKOPUCTOBYIOTh IITYYHE OOBaJIOBaHHS CXWJIB, BJIAIITOBYIOTH MIAMIPHI 1
BJIOBJIIOIOUHU CTIHKH, POBH, BIIBOASTH TTOBEPXHEB1 BOJIH.

st 6opothOu 3 oOBaJlaMM B CKEJIBHUX CXWJIAX MIMPOKO MPAKTUKYIOTh
3a0uUBaHHS TPIINIMH IIEMEHTOM YH 3arajbHe 1IEMEHTYBAaHHS TPIIIMHYBATOI'O MAacHUBY,
CKPIIIJICHHSI OKPEMUX YACTUH MOPOAH 3aT13HUMU CKOOAMHU.

VYemimHo MoOXHaA TONEpekKyBaTd o0Banu B OyNIBEJBHUX KOTJIOBAHAX,
BHIMKaX. [[J1s1 IbOTO CTaBISATH MIMYHTOBI ¥ MiAMIpHI CTIHKU, IUTH. HeoO0X1HO Takoxk
BiJIBOJTUTH TIOBEPXHEB1 BOJIM, HE MOKHA TIEPEBAHTAXyBaTH Kpai BUIMOK.

Ocunu — 1e puxii (ITyXKl) HarpoMaJ’KeHHs, K1 YTBOPIOIOTHCS IIPU CKOYYBaHHI
31 CXWJIIB YJaMKIB MOP1Jl PI3HUX po3MipiB. Pyx ocHMIB Mae mepepBHUN XapakTep.
VYi1aMKu OCHIy CKJIQJaloThCsA TMEPEeBaXHO 3 TBEPAUX Mopia. XapaKTepHOIO
OCOOJIMBICTIO OCHITIB € TX PyXOMICTb. 32 I[IEI0 O3HAKOIO iX MOJAUIAIOTh HA HEpyxXomi !
Oitoui, TOOTO TaKi, MO MepedyBalOTh y CTali pyxXy ¥ HarpoMaKeHHs yiaMmkiB. Ocur,
SIKUA CIOKIMHO JIGKHTh, MOXKE TOYATH PYXaTHUCh, SAKIINO MO HiM MOYHE MiTiiMaTHCh
JIOJIMHA YW TpaHCIOPTHHUM 3acib. Pyx ocumy BinOyBaeThcs 0€3 ydacTi BOJU, B
OCHOBHOMY TIiJ] €0 CHJIM TSDKIHHS, ajieé B TIEPioJl JOIIIB BiH 3HAYHO TMOCUITIOETHCA.
OcumaHHs IHTEHCUBHO TIPOSIBISIETHCS Tia9ac 3eMJICTPYCiB.

Po3mipu ocumiB pi3Hi. Ix MOTY)KHICTh MOKE KOJIMBATHUCh BiJ JCKUIBKOX 0
JIECATKIB METPIB. 3aJIEKHO BiJ IIbOTO 3acCO0M OOpPOTHOM 3 HUMH Pi3HI: Malll OCHIH
MOXHAa PO3YUCTUTH, 3aKPIOUTH (QallMHaMH, IIIMYHTAMH, OIAIIPHUMU CTIHKAMU;
BEJIMKI OCUIIM MPU PO3YHMCTKAX BeChb yac OyAyTh MOMOBHIOBATHUCH 3BEPXY 1 00’€MHU
poOIT MOXYTh OyTH €KOHOMIYHO HeBUIpaBaaHi. Lle Moxke OyTH HEOOX1AHU JIUIIE TPU
KpYIHOMY Oy1iBHULTBI.

OcyBH — 1Ie pUXJIi HArPOMAJKEHHS YJIaMKOBOI'O Martepiaiy, Kl CKIagaloThCs
Ha BIAMIHY BIJI OCHIIB 13 CyMIlll TBEpAUX 1 M SKUX mopig. OCyBH pyXarOThCs
BHACIIIJIOK CWJIM TSDKIHHSI 1 HACHUCHHS 1X BOJIOIO, aJIeé PyX iX HE HOCUTH XapakTepy
MJIACTUYHOI Teuii. SIkach YacTWHA iXHBOTO Tijla PamTOM, 3MIIIYIOUYHUCh, OCIJIa€ BHU3,
YTBOPIOIOYM OOpHUB IO MEXI 3MIIMIEHHS; BCIIA 3a IIUM 3MINIYEThCS BUIIE JiekKada
TUISTHKA 1 T.J1. 3aX0u 60poThOU 3 OCyBaMU TakKi X SIK 1 JIJIsl OCHITIB.
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OmnmmBUHU — 1€ 3MIMICHHS 31 CXWJIB PO3MITUYEHUX 3EMIISTHUX Mac.
PospimkenHss BinOyBaeTbCsl BHACHIOK HACHUUYCHHS TJIUOUCTUX TOPIJT BOJOKO 1
nepexony iX B Teky4ui ctaH. OcoOJMBO MiJIAIOTHCS LIBOMY JIETKO PO3MOKAIYH
IIOPOIM, HAIIPUKJIIAJ, JISCOBI YTBOPCHHS.

3cyBH, MeTOAM BUBYEHHA Ta 00pOTHLOM i3 3cyBamu

3cy6u TPEACTaBIAIOTH COOOI0 CKOB3aHHS IPYHTIB Ha CXWJIAX MiA JIEI0 CHJIH
TSOKIHHS M 3a y4acTIO MOBEpPXHEBUX UM TMig3eMHuX Boxa (puc. 16). Jlns 3cysiB
XapakTepHa BIJCYTHICTh MOBEPTAHHA i MEPEKUAaHHS Mac, 110 3MIIIYIOThCS. 3CYBU —
SBHILIC YaCTE HAa CXWJIAX JIOJIMH PIYOK, SIPiB, OEperiB MOPiB, IITYYHUX BUIMOK.

Puc. 16. Knacudixkaris 3cyBiB 3a @. CaBapeHCbKUM: a — aCEKBEHTHHI;
0 — KOHCEKBEHTHUH; B — IHCEKBEHTHH; | — TTIMHA; 2 — CXWJI JI0 3CYBY;
3 — CXWJI TICHIS 3CYBY

3cyBHI ABUIIA NomKpeHi Ha YopHoMopchKkoMy y30epesxki KaBkazy, Kpumy, B
nommHax Jlninpa, Bonru Ta iH. BoHu pyiiHyI0Th ciopynu W Oy[IIBJl SIK Ha CaMUX
CXHJIax, TaK HIK4Ye HUX. JledopmailisiM y pe3ysibTaTi CIIOB3aHHSA MiA1al0ThCS HACUTIN
JIOpIT, KOJIOAS31, TPYOH Ta 1H.

30BHINIHIN BUTJIA 3CYBHHX CXWIIB Ma€ psJ O3HAK, 3a SKUM MOXKHA
BCTAaHOBUTHU, 110 CXUJIM 3HAXOJATHCS y HeCTikomy cTaHi. Tam, ae BiOyBaeThcs
BIIPUB MAacH TOPiJi, YTBOPIOEThCS Cepisl TPILIUH, 30PIEHTOBAHUX B3JIOBXK CXHIIB.
CrnioB3aHHs MOP1A MpU3Bee J0 rOpOKYBATOCTI MOBEPXHI CXMIIIB, OCOOIMBO B HUKHIN
YacTUHI. 3a paXyHOK THUCKY CIIOB3alOUMX MOPIJ OIS MiJIOMIBU CXWIIB (POPMYIOTHCS
BaJM BUIABIIOBaHHSA. MK BajlaMy 3a TEBHUX YMOB CKYMYYIOTHCS TOBEPXHEBI Ta
mig3eMHi Boau. lle Bukimkae 3a00s104eHICTh CXWIIB. [Ipyu akTUBHOMY CITOB3aHHI Ha
CXHJiax A00pe BUAHO 3MIIIEHHI 3eMJIIHI MacH 1 TepaconoiOHI yCTyNnH. 3a paxXyHOK
CIOB3aHHSI TOPIJl BTPayalOTh CBOK BEPTUKAIBHICTH AE€peBa, TeyerpadHi CTOBIH,
IJIOTH, CTIHU. B Oy/IMHKaX MPOSIBIASIOTHCS TPILIUHHU, OCOOJIMBO B iX HUKHIN YaCTHHI.
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Puc. 17. Po3BUTOK 3CYBiB 1 OJIOKEHHS MOIIMH KOB3aHHS 3aJIKHO
BiJI T€OJIOT1YHOT OYJOBH CXUITY:
a — B OJTHOPIAHHUX MOpoaax, 0 — Ipyu MOXHJIOMY 3aJIITaHHI BEPCTB, B — IIPH
BUJIaBJIIOBAHHI I'JIMH 3-T1]1 CKeJIbHUX mopin; @ — miHig koB3aHHA, B — popma
CXHITY TICJISI CXOJKEHHS 3CYBY

JI71s1 BUHMKHEHHS 1 PO3BUTKY 3CYBIB JIJIsl CXUJIIB HEOOX1/IHI JIEsIKI IEBHI YMOBHU.
Cepen HUX HaWOLIbIIE 3HAYEHHS MAalOTh: BHUCOTA, KPyTH3HA, (opMma, Treosioro-
JUTOJIOTIYHA OyZ0Ba, BJACTUBOCTI MOPiJ, TIpPOreosioriudl yMoBu. Ilpu Bcix 1HIIMX
PIBHHX yMOBaxX KpyTI CXWJIM OUIbII MiAJAIOThCS 3CyBaM, HIK IOJOTl. 3CYBH
XapaKTEpHI CXUJIaM BUITYKJIO1 i HABUCAI0Y0i KOH(ITryparii.

Benukuii BIJIMB Ha pPO3BUTOK 3CYBIB BHSBJISE TeoJjioriyHa OynoBa 1
JITOJIOTTYHMMA ckian nopia cxuiy (puc. 17). Haituacrimie 3cyBU NpOSIBISAIOTECS MPU
3alIATaHHI BEPCTB 3 MAMIHHSIM B CTOPOHY CXHWJIY. THIIOBUMH 3CYBHUMH TIOPOJIaMH
CJIII BBXKATU PI3HOMAHITHI TJIMHUCTI YTBOPH, JJIS SIKMX XapaKTepHa BJIACTUBICTH
«1moB3y4docTi». Takuit mpoiiec, HAMPUKIIAJ, BiIOYBAETHCS HA CXUJIaX JIECOBUX TOBIII.
[TepeBaxkHa OUIBIIICTD 3CYBIB IPUYPOUEHA IO BUXOIB HA TOBEPXHIO Mi3€MHUX BOJI.

Cmyninb cmitikocmi cxujry BU3HAYA€ThCS CIIBBIAHOMIEHHSM CHII, SIK1 PAarHyTh
IITOBXHYTH Macy MOPiJ BHU3 MO CXUITY 1 CUJI, 1110 OMIHUPAIOTHCS I[LOMY.

Crifikuii cXuJ1 MOXe TIepelTH B HecTilkuil cTaH. e BimOyBaeThcs TOMI, KOJIH
Ha CXUJIU 3[IIMCHIOETHCS H0JIaTKOBUM BIUIMB. Takuil BIJIUB MOXKYTh BUSIBJISITHU:

1) mpouecu, 1m0 3MiHIOIOTH (OPMY U BHUCOTY CXHIJIIB 32 PAXYHOK KOJMBaHHS
0a3ucy epo3siil pik Ta spiB, pyHHIBHOI pOOOTH XBWJIb 1 TEKYUHUX BOJ, MIAPI3KUA CXUJIIB
MTYYHUMH BHIMKaMH,

2) mporecH, Kl BeAyTh 10 3MiHU OYyJOBH 1 BJIACTUBOCTEU IPYHTIB 32 PaXyHOK
BHUBITPIOBAHHS, 3BOJIO’KCHHSI ITiI3EMHUMHU ¥ TTOBEPXHEBUMH BOJIAMH, BUITYTOBYBAHHS
COJIEl, BUHOCY YaCTUHOK BOJIOIO 3 YTBOPEHHSM ITYCTOT;

3) mpotiecH, siKi MPUBOJATH 10 BUHUKHEHHS JOJIATKOBOIO THCKY Ha TPYHTH
CXWJIIB: 3a paxyHOK TIJPOJUHAMIYHOTO THCKYy BOAM B CTOPOHY CXUIY,
TAPOCTATUYHOTO THUCKY BOJW B TPINIMHAX 1 MOpax MOPiA, MTYYHUX CTATUYHHX 1
IUHAMIYHAX HaBaHTa)XE€Hb, CEUCMIYHUX SBUILI.

[3 Bume mnepepaxoBaHWX TMPOIECIB BUIHO, SIKI OaraTOMaHITHI yMOBH U
MPUYMHA BUHUKHEHHS 3CYBiB. [lpm mpomy ciij mam’sTaTH, IO KOXXEH BHITQJIOK
YTBOPEHHS 3CyBY MOKe OYTH TIOB’sSI3aHUI OAHOYACHO 3 ACKITHbKOMA MPUYNHAMH.

B KOXHOMY 3CYBHOMY CXWJIl BUAUISIIOTH Taki €JIEMEHTH: 1) 3CyBHE TiJIO;
2) MOBEepXHs KOB3aHHS (LIMJIIHAPUYHA, XBUJISCTA, IJIOCKA); 3) OpOBKa 3pHUBY TaMm, /i€
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BiIOYBCS BIIPUB 3CYBHOTO TiJia BiJ KOPIHHOTO MAacHUBY TPYHTIB; 4) TepacOBHJHI
YCTYNH YM 3CYBHI Te€pacu; 5) BaJl BUIIy4YyBaHHS, PO3OMTUIN TpillIMHAMU; 6) MiJ0IIBa
3CYBY — MICII€ BUXO/AY Ha MOBEPXHIO IJIOIIMHUA KOB3aHHsA. ['paHulls 3CyBHOIO Tija B
IJ1aH1 MOXe OyTH BUpa)KE€HA YiTKO, Y BUTUISIAI pi3koi OpoBKHU. Bigomi ofHaK BUTIAIKH,
0COOJIMBO JIJIS TUTACTUYHUX TPYHTIB, KOJIM L}0 TPAHUIIO BAXKKO PO3PI3HUTH.

VY penbedi 3cyBHI Tijla MOXKYTh MaTH IUIKOM TEBHI M 4iTKO BU3HA4YeHI (hOPMHU.
B onHOpigHUX TTOpOax TUITY JIE30MOAI0HUX CYTJIMHKIB HAWYaACTIIIE IMOUTUPEH] 3CY8HI
yupku. Ha cxwimax piyKOBHX JOJMH 3CYBH HEPIIKO YTBOPIOIOTH MepaconodioHi
ycmynu (3CyBHI TepacH), HaXWJICHI B CTOPOHY 3BOPOTHIO TAIHHIO CXHITY.

Illsuoxicme pyxy 3CyBHOTO Tilla pi3Ha. Bci 3CyBHM MOXHa pPO3AUIATH Ha
3icko63yloui  Ta Nnocmynogo  cnoszaroyi. Ilpum  31CKOB3yBaHHI TIJIO  3CYBY
NEPEeMINyeTbC B OJMH 3aXiJl Ha MPOTA31 JEKITbKOX XBHWJIWH. BiNbIICTH 3CYyBIB
3MINIEETHCS MMOCTYMOBO, X04a ¥ 3 TEBHOIO MBHUAKICTIO — BiJl YaCTOK MUJIMETpa [0
JIEKUTbKOX  JIECATKIB ~ MeTpiB/mo0y. PyX mMOBUIBHM3  3CYBIB  BH3HAUYaIOTh
CIIOCTEPEKEHHSIM 3a perepaMu, YCTAaHOBJICHUMHU B TiJIl 3CYBY 1 3a MOro Mexamu, a
TaKOX 32 MasikaMu, SIK1 YKPIIUTIOIOTHCS 10 00U IBa OOKH TPIIIUH.

bopomvba 3 i 3cysamu sBige coboro ckiamHe 3aBiaHHs. Lle mom’s3ane 3
0araToMaHITHICTIO MPUYMH, IO COPUYUHIOTH e mporec. [IpoTuscyBHI 3axonu
MPU3HAYAIOTh 3 BpaxyBaHHSIM AaKTUBHOCTI 3CyBY. PoO3pi3HsIOTH 3CyBU Jitoul 1
HEJIIoYl.

Heoioui 3cyBu He BUABIAIOTH pyXy. CrioB3aHHs BIIOYJOCH JaBHO, OBEPXHS
3CYBHOI'O T1JIa 1 CJI/IM CIIOB3aHHS YK€ 3TJIaKEHI1 IsUIbHICTIO aTMochepHux Bo. [1pu
MEBHUX YMOBAaX TaKi CXHJIU MOXYTh 3HOBY IPUXOIUTH B PYX 1 1€ CJIiJT BpaXOBYyBaTH
1py OyA1BHULITBI HA LUX AUISHKAX.

/iroui 3cyBH MEpPIOANYHO YM MOCTIMHO 3HAXOAATHCS B pycl. BoHM BUMararoTh
3aCTOCYBaHHS MPOTU3CYBHUX 3axOMiB, BUOIp SKHUX 3aJIeKUTh BIJl NMPUYUHHU, SKa
CIpUYMHMIIA JaHUH 3cyB. Bci Mipu 60poThOM MOXKHA TIOJIIJTUTH HA TTACUBHI 1 aKTUBHI.

Ilacuéna 60poThOa BKIIOYAaE 3axoAW MNpodUIAKTUYHOrO HOpsSAKy. Tak,
3a00pOHAETHCS: MIAPI3aTh 3CYBHI CXWJIM; OyJIyBaTH Ha TaKWX CXWJIAX; MPOBOJUTH
BUOYXOBI poOOTHM TOOJSM3Y 3CYBHOI 30HM; 3HHUIIYBATH POCIMHHICTh Ha CXWJIaX;
CKHUJIaTH HA CXWJIM TOBEPXHEBI W MiA3eMHI BOAM. YCi Il 3aX0AM CIPSMOBaHI Ha
30epeKeHHS] CTIMKOCTI CXWJIIB 1 JEKOJM MOXYTh TPUIUHUTH HABITh HEBEJIHUKI
MOPYILICHHS.

Axmueni 3axoAu TepeadayvaroTh BIAIITYBAaHHSA 1HXKEHEPHUX CHOPYH 1
3aKpIIJICHHS] TPYHTIB 3CyBHOro cxuiy. Lli 3axoau MOKHA pO3AUIMTH HA YOTUPH
rpynu: 1) Oopotrsba 3 mporecamu, MO BUKIUKAIOTh CIOB3aHHS; 2) yTPUMYBaHHS
CHOB3AIOYMX 3E€MJIIHMX Mac; 3) 30UIbLIEHHS CHOPOTHUBY TOPIJ CIIOB3AaHHIO;
4) 3HIMaHHS 3CYBHHX T1J1 10 KOPIHHUX MOPIA.

Jlo nepwoi’ rpynii BIAHOCATH 3aXOJIM, CIPSIMOBaHI MPOTH PYHHIBHOI poOOTH
MOPCBHKHX XBWJIb 1 PIYKOBOi €po3ii, 3aMOuYyBaHHS CXWJIB 1 BIAKOCIB BHUIMOK
MJI3¢MHUMH HW TIOBEpXHEBHMMH BojgaMu 1 T.iH. IloBepxHEBI BOIM BIIBOISATH
HaripHUMH KaHaBaMM 1 BajlaMH, SIKI BIAIITOBYIOTh 3a MeXaMu OpPOBKH CXUIIB.
CTiiKICTh CXWJIIB MOKHA MIABUIIUTH iX BEPTUKAIBHUM IUTAHYBAHHSIM IUISIXOM
CTBOpPEHHSI HOBHX BIJIKOCIB 1 0€pM, 00JIaIITYBaHHSAM JPEHAXIB, K1 OCYIIYIOTh 3CyBHI1
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cxwii. Haimmpine 3acTOCOBYIOTh BIAHOCHI W MiA3eMHI JpeHaxi. Y MeprioMy
BUTIAAKY APEHAX MEPEeXOIUTIoe BOMy Oug 1i BUXOAY Ha TOBEPXHIO, B JIPYTOMY —
IITOJIBHI TIPOPi3al0Th BOJOHOCHUI TOPU30HT 1 BOJa BiIBOAMTHCA HA MOBEPXHIO, HE
JOCATHYBIIIM 3CYBHOTO Tija.

o 3axomiB Opyeoi TPy BITHOCUTHCS OOJAIITYBaHHS MMAMIPHUX CTIHOK,
CBali-IIMIOHOK, KOHTp OaHKeTiB 1 T.iH. OCHOBa MIAMIPHUX CTIHOK MOBUHHA OYyTH
3araubJieHa HYbKYe TUIONIMHM KOB3aHHA. 3a CTIHAMHU BIIAIITOBYETHCS APEHAX IS
BIIBOy TMig3eMHUX BOj. CBai-MMOHKKA BXOMATh y CTIAKY YacCTHHY CXWIY 1
YTPUMYIOTh 3CyBHE Ti10. IIIMpOKO 3aCTOCOBYIOTHCS KOHTPOAHKETH Yy BHUIJISAI TIPH
BAaHTAKCHHS TPYHTOM HIDKHBOI YaCTHHHU CXWiIiB. OIHOYACHO 3 UM 3MIIHCHIOIOTH
BUITOJIOKYBAaHHS CXUITY, HAAAIOYN HOMY MEHIITUI HaXMUJI.

Jlo mpemwvoi’ Tpyn:u 3axXOdiB HAJICKHUTH PIIKO 3aCTOCOBYBAHE 3aKpPITJICHHS
MopiJy METOJaMU TEXHIYHOI Meliopalii 3 MeTO 30UIbIIEHHS iX CIPOTHUBY
ckoB3aHHIO. CaU BIZHOCSITH CHIIKATH3ALII0, IIEMEHTALIIIO Ta 1H.

Yemesepma rpymna — 11e 3HIMaHHS 3CcyBHUX Mac. Croci0 epeKkTUBHUH, MpOTe
oporuit Ta TpynoMicTkuit. Moro Haifuacriie 3aCTOCOBYIOTh y BHIIAKaX HEBEIHKHX
3CYBHHUX TiJI.

IIpocaakoBi mpouecu B JIeCOBUX IPYHTAX

JlecoBl TIpYyHTH CYLUUIBHHUM TOKPUBOM PO3MILIYIOTBCS HAa HU30BHUHHHX
piBHMHAaX YKpainu, B nepearip’sx Kapmar ta i1H. BincyTHi BOHM 3BHYailHO B
3arjIaBax pluYKOBHUX JOJIMH 1 HA MOJIOJIUX Tepacax.

[ToTyXHICTh JIECOBUX BIJKJAJIB KOJMBAETHCA B UIUPOKUX MeEXkKaxX: BIJ
JIEKUTbKOX JIECATKIB METPIB, a B OKpEMHUX BHUNaakax HaBiTh Outbmie 100 M. HaiiOunpim
NOIIMpPEHa MOTYXKHICTh JecoBux ToBl 10..25 m. Ilixcrenstoun MM mopojamu B
OJIHUX BHWIIQJIKAX € BOJOMPOHUKHI BIAKIAMU (TICKH, TaJCUYHUKHU), B I1HIIUX —
BOJIOTPHBKI IIAPU THITY TJIHH.

JlecoBi BiIKJIaaM B JITOJOTIYHOMY BIAHOIIEHHI MPEACTaBIECHI MUITyBaTUMHU
CYTJIMHKAaMH, PiAIIe CYMiCKaMH 1 TIIMHAMHU.

Jns HUX XapakKTepHO: yXkKe NopHCTa CTPYKTYpa (monan 40%) 31 crnabumwu
BOJIOPO3YMHHAME  CTPYKTYPHHMH 3B ’SI3KaMU 1 3[IaTHICTh  BIJIHOCHO  IIBHJKO
pO3MOKaTH 1 pyiiHyBaTHCS B Bojl. B 00nacTsx HeZOCTaTHHOrO 3BOJIOKEHHS iX
npupoHa BoJoricTh ckiagae He Oumbine 10...12% (Cepemnnst A3ig Ta 1H.), y OUIbII
Bojorux panoHax — 12...14% 1 Oigbme. I[lo BepTUKam TOBLI BOJIOTICTh
PO3MOAUIAETHCS J0BOJI 3aKOHOMIPHO: 01151 TOBEPXHI PO3MIIIYETHCS 30HA CE30HHUX
KOJIMBaHb BOJIOTOCTI, ITJi HECIO 30HM BIJHOCHO IIOCTIMHOI BOJIOTOCTI; TJIMOIIE
BOJIOTICTh 3POCTA€ UM 3HIKYETHCS 3aJICKHO BIJ XapaKTepy MiJACTESAI0YN mapiB. 3a
HAsiBHOCTI BOJOTPHUBY BOJIOTICTH HApOCTA€ O MOBHOTO BOJIOHACHYEHHS (IPYHTOBI
Boau). Jlns ;mecoBMX  TOBII XapakTepHa  aHI3OTPOMHICTh  (UIBTpAIiiHUX
BlacTuBOocTed. Tak, Mo BepTHKail BOJOMPOHHUKHICTH JEeCOBUX TOBII y 5...10 pasiB
MIEPEBUIILY€E BETMYNHY BOJIOTPOHUKHOCTI TTO TOPU3OHTAJII.

OCHOBHOIO BJIACTMBOCTIO 0araThbOX JIECOBUX IPYHTIB € iX 3JaTHICTh J1aBaTH
npocaodky. IIpocankoBicTh — SBHILE, OB’ A3aHE 3 JIEI0 BOJIU HAa CTPYKTYpPY I'PYHTY 3
HACTYIHUM 1i pyHHYBaHHIM Ta yHllJ'IBHeHH}IM mijJ Barol camoro IPYHTY 4M IpHU

CyMapHOMYy THCKYy BiacHoi Barm 1 Barum OymiBmi. [lpm mpocaami BigOyBaeThcs
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VIIIJIBHEHHS TPYHTY MO BepTukaii. [loBepxHs 3emil y Miclii 3aMOYyBaHHS TOBIII
BOJIOI0 oOImycKaeThcsi. DopMa OMyCKaHHS 3aJeXUThb BIJ XapakTepy JpKepena
3aMouyBaHHA. IIpu TOYKOBMX JpKepelax, HANpHKIAL, IPOPUBI  BOJOMPOBITHOT
MEpexi, YTBOPIOIOThCS omonne mnoaiOHi mnoHwkeHHs. [locTyBaHHsS BoaW uepe3
TpaHiei 1 KaHaIH MPU3BOJUTE 110 HO3JIOBKHUX ocifanb moBepxHi. [lmomamni
JUKEpeNia 3aMOYyBaHHS, y TIM YHCII MITHATTS PIBHS TPYHTOBUX BOJ, BUKIIUKAIOThH
OHV>KEHHS HOBerHl Ha 3HAYHUX Teputopisx. BrHacmimok OIyCKaHHS HOBerHl
3emili OyniBii 1 CHOPYOW TNEPKUBAIOTh JAedopMallii, XapakTep 1 po3Mip SKHX
BHU3HAUYAETHCS BEIMYMHAMH MPOCAIOK.

Benuyuna ocioanns noBepxHi 3emii (BeIMYUHA MPOCATKN) MOKE OYTH PI3HOIO
I KOJMUBAETHCSA BIJ JEKUIBKOX JIO JCCATKIB CAHTHUMETPIB, IO 3aJeKUTh BIiJ
0COOMBOCTEH JIeCOBUX IPYHTIB. [IpocagkoBi BIACTUBOCTI MPOSBISIOTHCSA TITHKUA B
BEPXHI YaCTHHI JIECOBUX TOBII. Y OUIBLIOCTI BUMAAKIB MOTYKHICTh MPOCATKOBUX
IpyHTIiB He mnepeBuinye 8...10 M, a HaiOubma BenuumHa — 20...25 M. Hmxkue
IIPOCATKOBUX rpyHTlB 3aJAratoTh HEMOCAA04HI JIECOBI IPYHTH.

3anmeXHO BiJ BOJOCTIMKOCTI 1 MIIHOCTI CTPYKTYp JIECOBI TIPYyHTH 3a
MPOCAIOUHICTIO po3austoThess Ha aBa tunu: | 1 1l. lna Il tuny xapakrepHi cnabi
cTpykTypH. IIpu BojoHacHYeHHI B TaKUX IPYHTaX CTPYKTYypa JIETKO PYHHY€ETHCS 1 MiJ
BJIACHOIO Barol0 IPyHT JOYUIUIbHIOETbCA. ToOTO nae mpocanky. Jlecosi rpyntu |
TUITY BOJIOJIIOTH OLIBII MIHUMHU CTPYKTypamu. Jlig iX pylHyBaHHS i BUHUKHEHHS
MPOCaJKU KpiM BOJOHACHMYECHHS HEOOXiJHAa CyMapHa i THUCKY BijJ BJIacHOI Baru
IPYHTY 1 Baru OyAiBIii, 1110 HA HOMY CTOITb.

[IpocagouHICTh IPYHTIB BU3HAYAETHCS PI3HUMU MeTojaMu. OCHOBHUMH
XapaKTePUCTHKAMHU TIPOCANOYHOCTI € 8IOHOCHA MPOCAOOUHICb (Onp) 1 NOUAMKOBULI
npocadounuii muck (P,,). BennmunHa d,, mokasye po3mip mocagodHoi aedopmariii
IpyHTYy. BoHa Bu3HauaeTbes 3a popMysior0 B pe3yibTari Jab0OpaTOpHUX BUIIPOOYBAHb
OKpPEMUX 3pa3KiB IPYHTY

Onp = (h - hnp)/ho )

ne h — BucoTa 3pa3ka MpUPOIHOI BOJOTOCTI MPU THUCKY BiJl BIACHOI Baru IPYHTY i
HaBaHTa)XEHHA Bix OyxiBii; hy, — BHCOTa 3pa3ka B 3aMOUYEHOMY CTaHi MPH TOMY XK
TUCKY; ho — BHcoTa 3pa3ka HPUPOIHOI BOJOTOCTI HPU MPHUPOJHOMY THUCKY. [Ipm
3HaYeHHSX Opp>0,01 IPYHT BITHOCATH A0 MPOCATOYHOTO. 32 BEIMUMHOIO Opnp OKPEMUX
3pa3KiB, B3SITHX MO BEPTUKAJl JIECOBUX TOBII, BU3HAUAIOTh BEIMYHHY MPOCATOUHUX
negopmarniit (Syp) AaHOT TOBLII JECOBUX I'PYHTIB. B MONBOBUX yMOBaX BEJIMUYUHY Spp
BHU3HAYAIOTh METOJIOM LITaMIy.

[TouaTkoBuii mpocanouHuil TMCK P,, mpecraBise coOOK MIHIMAJIbHUM THUCK,
Py SAKOMY HPOSBIAIOTHCS MPOCATOUYHI BIACTUBOCTI JIECOBUX IPYHTIB B yMOBax
MOBHOTO BojoHacuueHHs. [[ns rpyntiB | tumy BiH cknagae 0,13...0,2 Mna, mnsa 1l
tumy — 0,08...0,12 Mmna.

BenuunHa MOYaTKOBOTO MPOCAJOYHOTO THUCKY BHU3Ha4Yae (OpPMYBaHHS 30H
nedopmailiil TpyHTIB B JiecOBUX ToBIIax. B ymoBax | tuny nmpocamouni aedopmairii
BUHHKAIOTh Oe3MocepeHbo mia pyHmamenTamMu OyniBenb (BepxHs 30Ha), npu || tumi,
KpIM TOTO, BUHHMKAE IIIe HIDKHS 30HaA AedopMaliii, 1e mpocajaka MPOSBISEThCS i
JI€10 BJIACHOI Bard IPyHTY. 3aJie)KHO BiJl BIACTUBOCTEH I'PYHTIB B OKPEMHUX BHUMAIKaX
111 1Bl 30HU MOXYTh 3JIUBATUCS B OJIHY.
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[Tpu OyniBenbHIN OIIHII JIECOBUX TIPYHTIB CIiJi BPaxOBYBaTH, IO y CTaHI
IPUPOIHOI BOJOTOCTI M HEMOPYLIEHOI CTPYKTypU BOHHM € JOCTAaTHBO CTIHKOIO
ocHOBOIO. OJIHAK MOXJIMBICTh TOSIBU TPOCATKU TPU 3aMOYYBAaHHI BHUMAarae
000B’SI3KOBOTO 3/IIICHEHHSI PIHOT'O POy 3aX0/11B 3 00POTHOU 3 MPOCAIOUHICTIO.

OCHOBHMMH TPOTHUIPOCATOYHUMHU 3aXOJAaMH €. BOJO3aXUCT TIPYHTIB,
MOCUJICHHS! KOHCTPYKIIN Oy/iBeNb (CIOPY/) 1 yCYHEHHS TPOCATOUYHUX BIACTUBOCTEH
IPYHTIB piSHI/IMI/I MeToJaMHu. Yci Il 3aX0JId 3aCTOCOBYIOTh OJTHOYACHO, aJie YacTillle
IpU BeIydii poii 0AHOTO 3 HUX. B 0CHOBI BUOOPY OCHOBHOTO 3aX0Jy Taki (GaKTOpH:
TUTl TPYHTOBUX YMOB 3a MPOCAJTOYHICTIO, HOTy>KH10TI> MPOCATOYHUX TPYHTIB 1
MO>KJIMBA BEJIMYMHA MPOCAJIKH, KOHCTPYKTUBHI OCOOJIMBOCTI Oy/11BEb.

Boooszaxuchi 3axoou nependavaroTh IJIaHyBaHHS OyAiBEIbHUX MalJaHUYHKIB
JUTSL BIIBOJYy TOBEPHEBHX BOM, TIAPOI30JAIII0 TMOBEPXHI 3€MIIl, IMONEPEIHIKESHHS
BUTOKY BOAM 3 BOJOWM 1 TpyOONpPOBOMIB, OOJIAIITYBAaHHS BiIMOCTOK HaBKpPYT
OyniBenb, 3a00pOHA BUIYCKY APEHAXKHUX BOJ 3 MYJOBUX MalIaHUYUKIB y MexXax
3a0y10BYBaHOI TepUTOPIi Ta 1H.

Koncmpykmueni  3axoou po3paxoBaHi Ha TNPUCTOCYBaHHS OO €KTIB /0
MO>KJIMBUX HEPIBHOMIPHUX OCAJKIB, ITIIBUIIEHHS X MILIHOCTI.

Tak, Hampukiaa, B IpyHTOBUX yMoBax |l Tumy mpocamodHocTi QyHIaMEHT
BOJIOHAMIPHOI OamTH NPUUMAIOTh y BUIJISIl CYIIJIBHOI 3a11300€TOHHOT ILUIUTH.
Haiibispiiie 4yucao METOJIB TMOB’SI3aHE 13 YCYHEHHAM NPOCAOOUHUX B]1ACMUBOCHel
JIECOBUX IPYHTIB. Bcl MeToaM MOAUISIOTH Ha JIBl TPYIH: MOKPAIIECHHS BJIACTUBOCTEH
IPYHTIB 13 3aCTOCYBAHHSIM METO/1B MEXaHIYHOTO YIIUIbHEHHS 1 3MIITHEHHS IPYHTIB 3
JOTIOMOT 00 (P13UKO-XIMIYHHUX CIIOco0IB. MeXaHiuHI METOJIM YUIUIbHIOIOTh IPYHTH 3
MOBEPXHI YM B TJIMOMHI JecoBuX ToBII. Lle poOssaATh 3 JOmMOMOrow TpamMOyBaHHS,
BiOpaIlii, 3aMouyBaHHs IPYHTIB IIiJ] BIACHOI Baror 4 Barowo OyjiBelb, BUOYXIB Yy
cBepmiioBuHax Ta iH. Cepen (i3MKO-XIMIYHHX CHOCOOIB YIIUIBHEHHS JOCTaTHBO
IIMPOKO TMOIIMPEHI: CUJIIKATH3allis, MPOCOYYBAHHS LIEMEHTHUMHU 1 TIMHUCTUMU
pO34MHaMu, O0NaIOBaHHS, 00pOOKa OpraHIYHUMHU PEUOBUHAMH Ta 1H.

Crnin 3a3HAYUTH, MO Cy4YacHl CrocoOM OyAiBHUIITBA HA JIECOBUX IPYHTax
J03BOJISIFOTH YCITIIITHO TMPOTHUIISATA BUHUKHEHHIO TTPOCAIOYHHUX SBHII, OCOOJHBO TIPH
| TUM1 MpOCaOYHOCTI.

Konmponwni 3anumanns i 3a60aHH:

1. SIki mpouecu HaneXaTb 10 CXUIOBUX?

2. OxapakTepu3yiTe YNHHHUKHY, 1110 BIUTMBAIOTh HA CXUJIOBI MPOIIECH.

3. Illo Ha3mBaeThLCS ocHImamMu, oOBajIaMu i ocyBaMu?

4. 11lo Ha3UBA€ETHCS 3CYBOM?

5. Ha3BiTh ocHOBHI eneMeHTH MOP(OJIOTii 3CyBY.

6. SIkumMH € 03HAKU 3CYBHUX 3pyIICHB?

/. Ha3BiTh IPHYNHU YTBOPCHHS 3CYBIB.

8. MatiTe knacudikartito 3cyBiB 3a @. CaBapeHCHKUM.

9. Ha3BiTh OCHOBHI IPOTU3CYBHI 3aXO0/IH.

10. flxkumu cnenudiYHUMU BJIACTUBOCTAMH CKJIaay 1 OyIOBHM HaJIJIEHI JECOBI
nopoau?

11. TlosicHITh CyTh SIBUIIIA MPOCIIAHHS JIECOBUX MOPIJ Ta HOTO HACIIJIKH.

12. SIx BinOyBaeThCs pyilHYBaHHS LIEMEHTAIIITHUX 3B’ S3KIB Y JIECOBUX MOPOAAX?

13. Ha3BiTh METOM 3aXUCTy OCHOB CIIOPY/I BiJl MPOCITaHHS.
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2.9. Tema 9. TIPOIIECH I SIBUIIA, CHPUYUHEHI TH)KEHEPHO-
TOCMOJAPCHKOIO JISIIBHICTIO JIOAUHA

CTucKaHHA IPYHTIB IiJl CIOPYAAMH

[Tpu OyAIBHULITBI PI3HUX ITUBUIBHUX, IPOMUCIIOBHX, TIPOTEXHIYHUX Ta 1HIIUX
OyIiBedb 1 CIOPYJ Ha TOBIILY TIPCBKUX TOPiA (MPUPOIHY OCHOBY) IMEPEIAIOTHCS
nonatkoBi HanpykeHHs: BenmmuuHowo 0,1 — 0,5 MIIa, a B okpemux Bunaakax jgo 1,5 —
2,5 MIla. JlogaTkoBU TUCK BUKJIMKAE CTUCKAHHS TOBII TIPCHKUX TOPIJ 1 OCITaHHS
MOBEPXHI 3eMJIi pa3oM i3 CHOpyAor. [HKOIM THCK, IO TEPEeNaeTbcss Ha OCHOBY,
BUSIBJSIETHCS HACTUTPKMA 3HAYHHWM, IO TOpojaa Mmia (pyHIaMEHTOM HE BUTPUMYE
HaANpYXeHb, PYHHYETHCA 1 BUTUCKAETHCS 3-MiJ (PYHIAMEHTIB y BHUIJISAI BaJiB.
OpnnovacHo OyniBiA Ja€ 3HAYHY 3@ BEIMYMHOIO 1 HEPIBHOMIPHY OCAJKYy, IIO Mae, sIK
npaBuiio, kKaractpodiuHuit BUrsia. Lle siBuiiie Ha3UBAETHCS BUNUPAHHAM TIOPI]L.

Benuuuna ocigaHHd 1 MOro po3BUTOK Yy 4acl 3aJ€XKUTh BiJI JABOX TPyl
yuHHUKIB. [lepma rpyna 4YMHHHMKIB HAJIEXKUTh O OCOOJIMBOCTEHM BIIAaCHE CHOPYIU
(Bara cnopy, po3mipu 1 Tun QyHIaMEHTIB, IIMOWHA 1X 3akiajeHHs). [pyra rpyna
CTOCYETBCSL TEOJIOTIYHOI OyJ0BH OCHOBH (YMOBU 3ajsiTaHHS TMOpijA, iX CKiam,
(G13UYHMM CTaH 1 BIACTUBOCTI MOpPiA). BUBUEHHS mepIioi rpynu HaJIEKUTh J0 Tally3i
MEXaHIKM TPYHTIB 1 HAyKW MPO OCHOBHU 1 (pyHIaMeHTU. BuBdeHHSIM Apyroi rpynu
3aiiMar0ThCs TPYHTO3HABCTBO, IHKEHEPHA I'€0JIO0T1s 1 MEXaHIKa IPYHTIB.

OcigaHHs TPUPOAHUX OCHOB CHOPYH CTAaHOBUTH COOOKO 30BHIMIIHIN MHpOsB
BHYTPIIIHIX JAeopMaliid, 110 BiAOYBaIOThCSA B TPCHKUX MOPOJAAX MpHU Mepenadl Ha
HUX TUCKY. Taki nedopmarlii NOAUISIIOTECA HA TPU BUIU: MPYXKHI, CTPYKTYpPHO-
a7copOIIiiTH1 1 CTPYKTYpHI.

Ilpyoscui  nedopmaiiii moB’si3aHI 3 MEPEMIIICHHSM BY3JIIB  KPUCTAIIYHOI
pEelNTKM B MiHepajgaxX, 3 SKHUX CKIaJaroThca Tipchki mopoau. Ll aedopmarii
XapaKTEpU3yIOThCS HE3HAYHUMHU BEIMYUHAMHU 1 BEJIMKOTO MPAKTUYHOTO 3HAYCHHS HE
MaloTh.

CmpyxkmypHo-aocopouyiiini nedopmariii moB’si3aHi 31 3MIHOK TOBIIMHHU BOJIHUX
IUTIBOK Y MICIIIX KOHTaKTy MK YacTKaMu Tripchkoi mopomu. [lpu 306iibiieHHi
30BHIIIHHOTO TUCKY TOBIA BOJHUX IUTIBOK 3MEHIIYETHCS, MPU 3MEHIIEHHI THUCKY —
30UTBIITY€EThCS. Y TMEPIIOMY BUITAJIKY BiIOYBAETHCS CTHCKAHHS MOPOAH, Y IPYTroMy —
HaOpsikanHdg. Taki gedopmariii MarOTh TPAKTUYHE 3HAYEHHS B MOPOJAX, J€ TUIBKU
a7copOLIiTHOT BOJIM AOCATal0Th 3HAYHOI MOTYKHOCTI (TJIMHU).

Cmpyxkmypni nedopmarilii oB’s3aHi 3 NEPEMIIICHHSIM YaCTOK TPChKUX TOPiJ Y
HampsSMKy TOp, IO iX BIIOKPEMIIIOIOTh. B pe3ynbrari BiiOyBa€ThCs 3MEHILICHHS
00’eMy TipChKUX MOPIJ 1 OJJHOYACHO 30UIBIICHHS 1X MIIIBHOCTI M MirtHOCTI. Lle¥t Bua
nedopmailiii € OCHOBHUM Yy MyXKHX MOpPOAAX BCIX THUIMIB. PO3BUTKY CTPYKTYpHUX
nedopmariiii epemKoPKAOTh CHJIM TEPTS MK YacTKaMH, CHJIA MOJEKYJSIPHOTO
MPUTSATAHHS 1 pI3HOMAHITHI CTPYKTYPHI 3B’ SI3KH.

AOcoI0THA BEeNMYMHA 1 BIIHOCHE 3HAYCHHS BKa3aHUX BHIB jaedopmaliii i
OCITaHHS, SIKI HUMH BUKIWKAIOTHCSA, 3aJIeKaTh BN TUIYy TOPiA. Y CKEIbHHX 1
HAIIBCKEJIBLHUX TOPOJIaX CIOCTEPIraloThes nBa BuAM nedopmariii: 1) mpyxkHi 1
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2) nedopmarii, moB’s3aHl 13 3aKpUTTAM TpimuH. OCTaHHI B OUTBIIOCTI BUMAJKIB
nepeBakaroTh. Benwuumnu nedopmariiii Takux TOpiA BiA BIUIUBY MPOMHUCIIOBHX 1
[UBUIBHUX CIOPYJ Ty’K€ HEBEJIWKI 1 MPAKTUYHOTO 3HAYCHHS HE MaloTh. Tomy Il
MIOPOJIN OLIHIOIOTHCS SIK TaKl, 110 MPAKTUIHO HE CTUCKAIOThCA. Jledopmartii mianux
MOpiJl HaJIeXKaTh B OCHOBHOMY JI0 THITy CTPYKTYPHHUX 1 MOB’si3aHI 3 MEPEMIIICHHIM
yacToK y Oik mop. 3aBISKH HAsBHOCTI MDK IMII[AHUMH YacTKaMU CHJI TepTH,
CTPYKTypa IIIIAHUX TMOPiJA BaXKO TMepedylOBYEThCS IMiJi Yac CTaTUYHOIO
HABAHTAKCHHA. TOMYy CTHUCIWBICTHh ITINMAHUX OCHOB IIiJl CIOPYAaMHU 3a3BUYAil €
HE3HAYHOIO 1 HE MEePEBUIILYE, SIK MPABUIIO, IEKUIBKOX CAaHTUMETPiBM (TipH THCKy 0,2 —
0,5 MlIla). [lemo migBUIICHOIO CTHCIWBICTIO HaAUEH! cIabKO YUIUIbHEHI MICKU
(TOHKI i TIHITYyBaTI).

[TimaHi OCHOBM 3HAYHO YYTJUWBIINII 10 JUHAMIYHUX HAaBaHTaXEHb (OCOOJIMBO
HEYIIUTBHEHI APiOHO3EPHUCTI BOAOHACHYEHI MMiCKH). [I0SICHIOETBCS 11e TUM, IO TIPU
CTpycax y MiCKaX BUHUKAIOTh BUCXIJTHI T€Yll BOAM, SIKI MiJIBAKYIOTh TBEP/Il YACTKHU.
[Ipu 1bOMY pI3KO 3HUXKYETHCS BHYTPIIIHE TEPTS MIDK dYacTKaMH TICKY, sKe
MPOTOpIliiHE HOpMalbHOMY THCKY. B pesynbrari BifOyBaeTbcst mnepelymaoBa
CTPYKTYpPH MICKY, IO CYNPOBOKYETHCS HOTO YUIIJIbHEHHSAM. J[MHaMiuHI BIUIMBH
MOXYTh TPOSBIATUCS TpH 3a0UBaHHI Maib, Jii BUOYXOBUX XBWJIb, yAApHUX 1
BIOpaIlifHUX HAaBaHTAXCHHSX, IIBHUIKOMY IiIHOMI 1 CIaji PiBHIB TPYHTOBUX BOJI.
O3HakaMu, 10 BKa3ylOTh Ha HEOE3MEKYy pO3PIKEHHS MICKYy MNPy JUHAMIYHHUX
HAaBAHTAKEHHAX, BBAKAIOTHCS: APIOHO3EPHUCTUIN CKJIAJ, MOT0 OAHOPIAHICTh 1 MyXKa
OymoBa 31 HIUIBHICTIO, MeHIIOW Bix 1,55 r/cM®, BomoHacuuenuii craH i Maie
MIPUBAHTAKEHHS.

['MuHMCTI MOpoauM MarTh Habarato OUIbIIY CTUCIHMBICTH y TOPIBHSHHI 3
nonepenHiMu. Jledpopmaiii B HUX MOpoJgax HajexaTb B OCHOBHOMY JO THUITY
CTPYKTYPHUX 1 CTPYKTypHO-aacopOuidHux. OcilaHHd TOPUPOAHUX OCHOB 3
TJIMHUCTUX TIOPIJT KOJUBAETHCSA BiJM KIJIBKOX CAaHTUMETPIB (JI1areHETHYHI TJIWHUCTI
MOPOJI, MOPCHKI CYTJIMHKH) 10 KUIBKOX JECSATKIB CAaHTHUMETPIB (JIMMaHHI 1 03€pHI
BIIKJIAAW, CydacH1 amoBlaiabHi Bigkmamu). Ilig TigpoTEeXHIYHUMH Ta 1HIIMMH
MAaCHBHUMH CIIOPYJaMU CyMapHa BEJIMYMHA OCIJJaHHS MOJK€ CTaHOBUTHU JI0 KiJIBKOX
MeTpiB. [IporHo3Hi po3paxyHKu OCiJJaHb CIIOPY BUKOHYIOTHCS METOJaMU MEXaHIKU
TPYHTIB.

Benuke mnpakTuuHe 3HAYEHHS Ma€ PO3BUTOK OCAJIKH Cropya B dyaci. lleit
MpoIeC OTPUMAB Ha3BY KoHcoarioayii. IIpakTuka mokasye, 10 TPUBAIICTh OCIAaHHS
3aJIEXKUTh B1Jl OyIOBH, JITOJIOTIYHOTO CKJIAIy 1 CTaHy TpPChKUX MOpiA. Y OLIbIIOCTI
BUIIAJIKIB BOHA 3aBEPILIYETHCS B OyAiBEIbHUI MEPIOA, ale 1HKOJIU PO3TATYETHCS Ha
POKHM 1 HaBiTh JecATWIITTA. HaiimBuname 3aBepurytoTbest Aedopmalii y CKeIbHUX
nopoaax. IlopiBHSIHO MIBHAKO 3aBEpIIYETHCS KOHCOJIJAIIA MINIAaHUX TOpII, a Y
TJIMHUCTUX 3aTATYEThCS HaA MICAIl 1 poku. ICHye Tak 3BaHa meopis ginempayiiinoi
KOHconiOayii, 3TIIHO 3 SIKOI0 TOJIOBHY POJb BIJIrpa€ BIATUCKAHHS BOJAH, IIIO
3aMOBHIOE TTOPOBHUM MPOCTIP, OCKITBKA 0€3 TaKoro BiITUCKAHHS YIIUIBHCHHS TOPiJ
CTa€ MPAKTHYHO HEMOKITUBUM.

Benuki ocimanHa HE CTaHOBISTH Oe3mocepeaHbOi HEOe3MeKu I CIOPYIH,
SKIIO BOHU IIJIKOM pPIBHOMIpHI. B 1bOMy BUTNAJKy y Tl CHOPYAU HE BUHHUKAE
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HEOE3MEUYHUX PO3TSLKHUX 1 3THHAIOUMX HAMpPYXKEHb, K1 MOTaHO BUTPUMYE IETJIsHA
KJajgka, OeToH Ta iHII OyaiBenbHI Mmatepianu. OJHAK Ha MPAKTHUIl PIBHOMIPHA
OcajiKa CIIOCTEPIraeThes K PiAKICHUI BUIAOK 1 JTUIIE MPU HEBEJIUKUX 11 3HAUEHHSX.
[TosicHIOETBCS T1E, 3 OJHOTO OOKY, OCOOJIMBOCTAMHU HAIPYKEHb MiJl (PyHAaMEeHTaMU
CIIOPY/I, @ 3 IHIIIOT'O0 — HEOJHOPIAHICTIO TOBII TPCHKUX MOPIJT B OCHOBAX.

HopmanbHi cTrckaioui HampyXeHHS Mif (pyHIZaMEHTOM KOHILIEHTPYIOTHCS B
HOTO OCHOBHIW, IEHTpalbHIA dYacTHHI. ToMy HaBITH HpPH ILJIKOM PIBHOMIPHOMY
HABAaHTA)XCHHI TOBEPXHS OCHOBM NOBHHHA NPUUHATH (GOpMY dHalll, BBITHYTOI B
HEHTpl 1 MIAHATOI MO KpasMm. BupiBHsATH ocagky Morau 6 abo HepiBHOMIpHE
3aBaHTXXEHHS (QyHIaMEHTa 13 30UIBLICHHSAM HaBaHTAXKEHHS 1O Kpasx, abo
3aCTOCYBAaHHS 1J€aIbHO JKOPCTKOTO (yHIaMeHTy. AJe 1l 3aX0ad MPAKTHYHO
He3iicHeHH]. ToMy HaBITh PU LIJIKOM OJTHOPITHIN OCHOBI HEPIBHOMIPHICTH OCAJIOK
€ H"emuHydoro. [lin rpannyHOlO nedopmali€ro MPUPOIHOI OCHOBH PO3YyMIIOTh
aepopmarliio, sika MNPUBOJIUTH HaA(yHIaMEeHTHY OyAOBy B Takui CTaH, L0 HE
3aJI0BOJIbHSIE EKCIUTyaTallliHUM BUMOTaM.

Jedopmanii, moB’si3aHi 3i 3MiHOI0 MOOYTOBOI0 THCKY

3miHa TOOYTOBOrO THUCKY B MPUPOJHMX YyMOBaX BiIOYBAa€ThCA B MIpy
HAaKOIWYEHHSI YW 3HECEHHs TOBII MyXKWX BiakiamaiB. Lli mpoiecu BinOyBaroThCs
MOBLIBHO, BUMIPIOIOTHCS T'€0JOTTYHUMU BIIPI3KAMH 4acy 1 3 TOUKH 30py 1HAKEHEPHOI
MPAKTUKW 3HAUEHHS HE MalOTh. Benuke mpakTU4HE 3HAYEHHS Ma€ 3MiHa MOOYTOBOTO
TUCKY, TIOB‘sI3aHa 3 BJAIITYBAHHSIM TJTMOOKUX KOTJOBaHIB, OYIIBHUIITBOM KaHAJIIB,
PO3pOOKOI0 KOPUCHUX KOMaIWH. [ TMOMHU KOTJIOBAHIB JOCSTAIOTh 1HKOJM 3HAYHUX
po3MipiB (mo 100 — 200 m). BumanenHs mopia Ha Taki TIMOWHU BUKJIMKAE 3HAYHE
PO3BaHTAXEHHSI MOPIJ, IO 3aATal0Th Ha JIHI KOTJIoBaHiB. [Ipu rimubuH1 KOTIOBaHIB
30 — 40 m poszBantaxkenns ckianae 0,6 — 0,8 MIla, a npu rmubuni po3pizy B 100 —
150 M — 2 — 3 MI]a.

SAxio Ha AHI KOTJIOBAaHY YU PO3pi3y 3ajsrarloTh MillaHi abo CKelbHI MOPOJIH,
TO HaBITh 3HAYHE PO3BAHTAKCHHS BHUKJIMYE TUIHKM HEBEJHKI 32 PO3MipaMu MPYKHI
nedopmMariii. AKIIo >k MOPOAM TIIMHUCTI, TO 3MEHIISHHS ITOOYTOBOTO THUCKY BUKJIHYE
PO3BUTOK aACOPOIIIHO-CTPYKTYpHUX JAedopMaliiid, siki TpU3BEayTh 10 HAOPSKaHHS
rMHUCTUX  TIopiA. CrocTepekeHHs TMOKa3ylTh, IO OJIHOYACHO BiAOyBa€eThCA
MIrpartisi BOAU A0 MICIsl 3HATTSI HOOYTOBOTO TUCKY 13 CYCIJIHIX, OUIbII 3aBaHTaXKEHUX
nuistHok. ToMy B 007acTi pO3BaHTAXKEHHSI YAcTO CIIOCTEPIraeTbcs 301IbIIEHHS
BOJIOTOCTI opoiu. Boja, 110 HaAX0AuTh, CIIPUSE MOATBIIIOMY PO3POCTAHHIO BOTHO-
a7COpOLIHUX TUTIBOK, SIKI pO3CYBaIOTh MIHEpaIbHI YaCTKH, BUKJIMKAIOUM CTPYKTYPHI
nedopmalilii HOpoau 1 MoAAJIbIIE 11 HAOPSIKAHHS.

Hacninkom HaOpsikaHHS € TITHSATTS JHA KOTJOBaHIB 1 PO3pi3iB, IIO MOXKE
nocsirati Bl Kutbkox 10 20 —30 cm. Came mo cobi Take MIAHATTS BEIUKOTO
MPaKTUYHOTO 3HaueHHs He Mmae. HeOesmeka siBula mojsirae B TOMY, LIO MiJ 4Yac
HaOpsIKaHHS B1I0YBA€TbCA MOCTYIOBE PO3YUIUIBHEHHS TJIMHUCTHX TPYHTIB, SKE
CYNPOBOKYEThCS 3HIDKCHHSIM 1X MIIHOCTI 1 30UIBIIEHHAM CTHCIMBOCTI. B
pe3ynbTaTi BJIACTHBOCTI MOpPiJ CTaHYTh BXKE IHIIUMH, HDK OyaM 10 TOYaTKy
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OyaiBHunTBa. TOMy 1 BCl PO3PaxyHKHM MOXKYTh BHUSBUTUCS NOMWIKOBUMH. Lle
CTOCYEThCS SIK PO3PAXYHKIB KIHIIEBUX OCIJIaHb CIOPY, TaK 1 PO3paxyHKIB CTIHKOCTI
IpUPOTHOT OCHOBH. [[)Is1 yHUKHEHHSI BKa3aHUX IMOMUJIOK CITiJi BAKOHATH JJabopaTopHe
BUBUYCHHS PpO3MYIIyBaHHS TJMHUCTUX TIPYHTIB 1 BCTAaHOBUTH HOTO BIUIMB Ha
MOKA3HUKU MIIHOCTI 1 CTUCIMBOCTI IPYHTIB B YMOBAX, 1110 MaKCUMaJIbHO MOJIENIOIOTh
IPUPOJHY 0OCTAHOBKY.

I'ipauyunii Tuck

[Tig gac OyaiBHUITBA MiA3EMHUX CIOPYJ BUHUKAE HEOOX1IHICTH PO3PAXYHKY
CTIMKOCTI TMOKpIBAl 1 CTIH 3aKJaJCHUX B TOBIIY MOpiJA TipHUYUX BUPOOOK. Lle
MOB‘SI3aHO 3 BU3HAYCHHSIM HAIIPYKEHOTO CTAaHY TOBIIII TPCHKUX MOPIJI, IKUW BUHUKAE
BHACJI/IOK YTBOPEHHS B MAacHBI MOPOAM MOPOXHHUH (TIpHUYUX BHUPOOOK) 1 HOCHUTH
Ha3BY 2IPHUUO20 TMUCKY.

OauH 13 MPOSIBIB TIPHUYOTO THUCKY — TMEPEMIIICHHS TIPCHKUX TOPIJ HaJ
BHUPOOJIEHUM MPOCTOPOM, L0 HA3UBAETHCS 3PYLIEHHSIM TIpChKUX mopia. BoHo Moxe
J0CATaTH JIEHHOI MOBEPXHI 1 TOJl TOBOPATh NP0 3pYILIEHHS 3€MHOi MOBepxHI. B
palioHax, Jie¢ HaJ TIPHUYMMH BUPOOKAMHU PO3TAIIOBaHI HACENIEHI MYHKTH, Il SBUIIA
MOXXYTh BUKJIUKATH JAeopMarllii CIopyJl, a 1HKOJM U iX pyHHyBaHHS. 3MIHIOETHCA
NPUPOJHUN HANpPYKEHUH CTaH MacHuBY TIpCbKUX MMOpiJ. BuHUKae nocuTh cKiaaHa
KapTHUHA PO3MOJALTY HApPYXEHb MOOJIN3Y FPHUYOi BUPOOKHU: CTUCKAIOY]1 HATIPY KEHHS
KOHLIEHTPYIOTBHCSl 110 OOKOBUX CTIHKaX BUPOOKH 1 PO3BAHTaXYIOThCSA B MOKPIBII, /1€
CTUCKAaIO4l HANPY>KEHHS 3MIHIOIOTHCS PO3TATYIOUMMHU.

3MIHM HANpYy>KEHOro CTaHy TATHYTh 3a co00r0 aedopmarii TOBIII TIPCHKUX
nopiJ mo6sm3y BUPpOOKH. SKIIO BOHU HE BUXOATh 32 MEXKI1 MPYKHUX Aedopmanii uu
MalOTh BUIJIS MOBUIBHUX IUIACTMYHUX AedopMalliii, TO MOPYIIEHHS CTIHKOCTI HE
B1I0yBA€THCS, 1 MiA3€MHI BUPOOKH MOXYTh ICHYBaTH 0e3 KpiIuleHHS (Hampukiaj,
BUPOOKA HEBEJIMKOTO MEPETUHY B CKEJIBHUX MOPOJIaX HE BUMarae KpirieHHs). OqHak
y OUIBIIOCTI BUMAJIKIB HAINPY>KEHHSI MEPEBUINYIOTh MEXKI MIITHOCTI MOPiJ, Yepes3 1o
MOYMHAETHCS iX PYWHYBAaHHS, 3 SBISIIOTHCA TPIMIMHU, BIOYBa€ThCS OOPYIICHHS
OKpeMHuX Opui 4yu Bci€i MOKpiBIi BUPOOKH. OCHOBHOIO MPHUYMUHOIO, 110 BHUKJIUKAE
TIPHUYUNA THCK, € CHUJIa TSKIHHS, TOOTO Bara TOBII MOpPijA. BUHUKHEHHS TipHUYOTO
THUCKY TIOB’SI3aHE TAKOX 31 3MIHOIO ()I3MYHOTO CTaHy Topij (HaOpsikaHHS 1 ycajka,
TEeMIIepaTypHI KOJMBAaHHS, TEKTOHIYHI HAMIPY>KEHHS Ta 1H. YAHHUKH).

B nouarkoBuil mepioAg PO3BUTKY TIPHUYOI cHpaBu 1 OyIyBaHHS TYHEIIB
BBaXXAJIOCS, IO TipHHWYA BUPOOKA, Ha sIKIM OM TNIMOMHI BiJ MOBEPXHI BOHA HEe Oyia
3aKia/ieHa, 3aBXKIW TepeOyBae MiJg TUCKOM, IO JOPIBHIOE Ba3l TOBILI MOPIJ, SIKI
3aysiraroTh Haja Hero. Lle Oyno sk akcioma. AJjie Mi3HilI CHOCTEPEKEHHS 1 JO0CBIA
MOKa3aJly, 10 TUCK, KN MepelaeTbcsl Ha KPIIJICHHS TIPHUYUX BUPOOOK, € 3HAYHO
MCHIIIMM, HI’K Bara BChOI'O CTOBIIA ITOPiJ, IO 3ajIsAral0Th HaJ i€l BUPOOKOO. JIis
MOSICHEHHS LbOTO SBUIIA OyliM BUCYHYTI TINOTE3U MPO «CKJICMIHHS MNPUPOTHOT
pIBHOBAaru», Mpo po3BaHTaXYIOUy apKy TUCKY, PO KOHCOJIbHY IUUTY (OaJiKy) Ta iH.

['imoTte3a Npo «CKIEMmiHHSA MPUPOTHOT piIBHOBATM» Oylia po3po0seHa OJHUM 13
OCHOBOIIOJIO)KHUKIB Teopii TipHHYOTo TUCKY Tpodecopom M. IIpoToassikoHOBUM.
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3rigHO 3 II€I0 TIMOTE3010, HaJ BHUPOOJIEHUM MPOCTOPOM YTBOPIOETHCS CKIICTIHHS
OPUPOAHOI pIBHOBAru, 1o mae gopMmy napadosnu. BenuuuHa THCKY Ha KPIMJICHHS
BUPOOKHU JOpIBHIOE Ba3l MOPOJHU, fKa 3HAXOAUTHCS BCEPEIUHI ILOTO KOHTYpA.
BianoBigHO 10 IbOro, THUCK TIPCHKUX TMOPIJA HA KpIIJIeHHS 3 OOKYy ITOKpIBII,
BiJIHECEHUH 710 1 M JTIOBKUHM BUPOOKH, MOKE OYTH 0OUHUCIICHUH 32 (OPMYJIOIO:

P =4/3abp,
Jie 0 — MIUIBHICT TTOPOIH, T/MS;
@ — HamiBIPOJIIT BUPOOKH (TTOJIOBUHA 1i MIUPUHHU y BEPXHIN YaCTHHI), M;
6 — BUCOTa CKJICTIIHHS MPUPOIHOT pIBHOBATH, M.

BennunHa 6 mnpuilMaeTbes 3alexHO Bif KoedimieHTa MminHOCTI mopin f
(3a M. IIpoTOaBIKOHOBHM).

JlocnmipkeHHsT TIOKa3alid, 10 YTBOPEHHS BHCOTa CKJEMIHHSA MPUPOIHOI
PIBHOBAaru CIOCTEPITaeThCs TIABKK MPH MOPIBHIHO HEBENUKINA (BITHOCHO TIUOMHU
3aJAraHHs) MHpUHI BUPOOOK. IlpyM Benukiil WMIMPUHI CKIENIHHA OOpPYIIYETHCS 1
MMOYMHAIOTHCSA TEPEMIIIEHHS TIPCHKUX IMOPiA BIJ KOHTYpa BHUPOOKH A0 JEHHOI
MTOBEPXHI.

OcigaHHs 3¢MHOI IOBEPXHI il BINIMBOM BiIKa4yBaHb MiI3¢MHHUX BO/
a00 piAKUX YM ra3onoi0HUX KOPUCHUX KOMAJINH

Oco0MuBO 4YacTO OCIJIaHHSA TMOBEPXHI BUKJIMKAETHCA IITYYHUM 3HUKEHHAM
pIBHS TPYHTOBUX BOJ a00 3HWKEHHSM HANopy apTe3laHChKUX BOJ BHACIHIJIOK
JIOBrOTPUBAJIOl €KCIUTyaTallii BOJIOHOCHUX TOPU30HTIB. TBepiai MiHepaidbHI YaCTKH
HWDKYE PIBHSA MiA3EMHHUX BOJ MepeOyBarOTh Yy MiJBaXKEHOMY CTaHI 1 BTPayaroTh Y
CBOIM Ba3l CTUIbKH, CKUIbKM Ba)XUTh BUTICHEHAa HUMHU BojJia (3aKoH Apximesna). B
pe3ynbTaTl MUIBHICTh M1ABAKEHOI MOPOIN BUSBISETHCS MEHILON, HIXK Yy TIOPOJH, SIKa
3aJIsirae BUINE PIBHS MiJ3EMHUX BOJ. BenmnuuHa 3Ba)K€HOI HIIIBHOCTI Pss MOXE OyTH
oOuuCiIeHa Tak:

pss = (ps — pg) /(1 + &),

Jie P, — WIIBHICTh YaCTOK MOPOJIH, r/em?;
p, —rycruna somu (1 r/em®);
&— Koe(ILIEHT MOPUCTOCTI.

3MEHIIICHHS] BEJIMYMHM UIIJILHOCTI TOPOAU TSTHE 3a COOOK 3MEHIICHHS
MOOYTOBOT'O TUCKY.

[Ipu 3HWKEHHI PIBHSA I'PYHTOBUX BOA Ha Ah 30ijbIleHHS MOOYTOBOTO THUCKY
JIOP1BHIOE:

APno6 = Ah(p - pSB) .

Pisunmio (0 — p,,) MOXHA OpPIEHTOBHO TIPUHHATH PIBHOK — OJMHMIIL
(ps ~1,0-1,1 1/M%). Toxmi MoXHa BBaKaTH, IO 301IBLIEHHS MOOYTOBOIO THCKY (B
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T/M?) YHMCENBHO JOPIBHIOE BENMYWHI 3HIDKEHHS DIBHS IPYHTOBUX BOA (B M):
APHoﬁ zAh

[Tig yac MOBroTpuMBaiIMX BiJKaYyBaHb 3 METOIO BOAOIMOCTAYaHHS 3HIKEHHS
piBHS TPYHTOBHX BOJI BUMIPIOETHCS B OKPEMHUX BHUIAAKaX ICCSITKAMU METpIB, a
301IbIIEHHS TOOYTOBOTO TUCKY JOCATAE KiIBKOX IECATKIB TOH Ha M2, Take 3Ha4He
3017bIIeHHS TOOYTOBOTO THCKY MOXE BHKIMKATH 3HA4YHI 1 HepiBHOMIpHI (Y
BIJIOBIAHOCTI 3 (OPMOIO JICTIPECIITHOT TOBEPXH1) OCITaHHHS.

OcizaHHsa MOBEPXHI MOXKYTh OyTH BUKIMKAHI TAKOX BiJIKAUyBaHHSIM HaIlipHHUX
HiA3€MHUX BOJ, Ha)TH, TOMY L0 B L[bOMY BHIAJKY 3HM)KYETbCSI TUCK Ha IIIJIOIIBY
IUIacTa, SIKUM NEPEKPUBAE BOJOHOCHUM UM IPOAYKTUBHUMA TOPU3OHT.

3aBASKHU 3BaXKEHOMY THUCKY MOPOJa, fKa BMillye HaTy, a3 4d HaMipHI BOJH,
npuiiMae Ha cebe He BCIO Bary TOBI, L0 3aJSral0Th BUIIE, a Bary LUX TOBII,
3MEHILIEHY Ha pO3MIp 3BaXEHOIO THUCKY. 3HWXKEHHS HAmopy B pe3yJbTaTi
JOBFOTPUBAJIMX B1JIKAYOK BOAM, HA()TH YU BUIYCKY ra3y TATHE 32 COOOI0 3MEHIIIEHHS
3Ba)KEHOT'O THCKY 1 pIBHE 3@ BEJIMYMHOIO 30UIBIIEHHS TUCKY Ha BMICHI IOPOJIH.

Konmponwvni 3anumanns i 3a60ann:

1. Sk Bu posymiere Bunupanus nopia?
2. Slxi Bu 3Haere Bumm aedopmarriii?
3. 1o Take Teopis pimbTpariiHOl KOHCOJIAITii?
4.  Sxi pedopmailii OB’ A3yHOTHCS 31 3MIHOIO TOOYTOBOTO THUCKY?
5. Sk Bu po3ymiere rinoTe3y npo CKICHiHHS PUPOJHOI piBHOBAru?
2.10. Tema 10. MATMATHU3M I MATMATHUYHI NPOLHECH
3araabHi BiZOMOCTIi Ipo Marmy
Maema — BOTHEHHO-PIAKMIA CHUJIIKATHUW pO3IJIAB, SIKUA YTBOPIOETHCA Y

BEpXHiN MaHTII (mepeBaxkHO B acTeHocdepi). PewoBuna acrenochepu nepedysae y
CTaH1 TEPMOJMHAMIYHOI piBHOBaru. [lopyiieHHs 1[bOTO cTaHy (CKa)KiMO, MOB’sA3aHE 3
MIJBUIEHHAM Y TOMY UM IHIIOMY MICI[l TEMIIEpaTypu BHACIIIOK PaJi0aKTUBHOTO
PO3ITpiBY YM 3MIHOIO THUCKY) MPU3BOJUTH 10 BUHUKHEHHS MarMaTUYHUX OCEPEIKIB
(actenomiTiB, 3a B. biioycoBum), siKi MOXYyTb BTOpraTucsi B OCJa0JIeHI 30HH
mitochepu. Taki ocinabneHi 30HM MOXYTh CTBOPIOBATHUCH MPOHUKHEHHSIM 10
acTeHoc(epu rIMUOMHHUX PO3JIOMIB.

3a XIMIYHUM CKJIaJIOM Marma CKJIaJHUI CUJIIKATHUN PO3IUIaB, TOJIOBHY POJIb Y
akomy Bigirpae kpemHesem (Si02), a Takox oxcuau Al, Fe, Mg, Na, K Tomo.
3aBAsIKM BHCOKOMY THUCKY Yy Marmi B PO3UMHEHOMY CTaHI MICTSTBCS TaKOX JIETKI
KOMIIOHEHTH (Tra3oBa (haza), MpeJCTaBlICH] NEPEBAKHO BOJSHOIO MAPOI0, CIIOTyKaMU
cipku (SO2, H,S, SOs), Byrnemto (CHy, CO, CO»), xnopy (HCI), dropy (HF), 60py Ta
in. Ixuiit BMicT Moske mocsratu 12%.

Marmatu3m NoaUISIOTh Ha JABa TUIH: IHMPY3UGHUl Ta ehy3usnuil. Y mepiioMy
BUIAJIKy MarmMa 3acTUra€ 1 KpUCTaJI3yeTbCA y Haapax 3emii, y JApyromy -—
BUJIMBAETHCSI HA 3€MHY I[IOBEPXHIO, 3BUIBHSAETHCA BIJ Tra3iB 1 3acTturae 0e3
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po3kpucTamizamii. HacaigkoM Takux MmpoleciB € YTBOPEHHS MarMaTWUYHHUX TOpPia —
IHTPY3UBHUX 1 €Qy3UBHUX.

Cepen reoJioriB MOMYJISIPHOIO € TOYKA 30py MPO ICHYBAaHHS JBOX MEPBUHHUX
(BuximHMX) MarM — 0a3a’abTOBOi (OCHOBHOi) Ta TPaHITHOI (KUCIOi). YSIBICHHS PO
ICHYBaHHSI IBOX THUIIIB MarM 0yso copmynboBane mie B 1910 p. pociiicbkuM BUYCHUM
®. JleBinconom-Jlecinrom. Y 1928 p. kanaacwekuii nerporpad H. boyeHn BucnoBus
JTYMKY MpO ICHYBaHHs JIUIIE OHIE€T 0a3aJbTOBOI MarmMu, 3 SIKO1 IMI3HIIIE IUIIXOM
CKJIaJIHUX TIPOIIECIB YTBOPHJIOCS BCE PI3HOMAHITTS MarMaTUYHUX T1PCHKUX TOPIJI.

basanvmosa (ocHOBHa) Marma Mae, OYEBHJHO, 3HAayHE IMOMIMPEHHS,
dbopmyeThCs BOHA B acTeHOc(epi 1 € HalIermow (ppakifiero pedYoBUHN aCTEHOCHEPH.
B niif mictutees 10 50% kpemHe3eMy, HasiBHI TaKOX aJFOMIiHIM, KalbIlid, 3ai1i30,
MarHii Tomo. Big3HadaeTscs 100OpOr0 TEKYUiCTIO.

I'panimna (xucna) marma Mmictuth 60...65% KpemHe3eMy, B’s3Ka, MEHII
pyxiuBa. Ocepeku TpaHITHOI MarMu (QOPMYIOThCS, UMOBIPHO, Y 3€MHIH KOpl Ha
rimbuHax 10 — 30 kM BHACTIOK MEperIaBIeHHS 0CaI0BUX 1 METaMOP(IUHUX TTOPI/I.

[cHytOTh TpuNylIeHHS W MI0J0 ICHYBaHHS 1€ JBOX TMEPBUHHUX Marm:
VIbMPaocHo8HOoI (IEPUIOTUTOBOI) Ta cepedHboi (aHIE3UTOBOI ).

IuTpy3uBHUII MarMaTH3M

Iumpy3usHutl maevamuzm — TPOLEC BTOPTHEHHS MAarMaTUYHOTO PO3IUIaBYy B
IpaHITHO-METaMOP(14H1 UM 0CaI0BI TOBILI, IO 3aJsAratoTh Buile. [Ipu nboMmy marma,
3aCTUTalouu, YTBOPIOE Tula (1HTPY3ii) pi3HOMaHITHOI (hopMU. 3a TITMOMHOIO AJISITaHHS
iX MOMAIISAIOTH HA TTMOWHHI Ta HamBrIKMOUHHI (puc. 18).

Haii6inb11 xapakTepHUMU 21uOUHHUMY THTPY315IMU € OATONITH Ta IITOKH.

bamonimu — BenuyesHi, MIONICIO B COTHI TUCSY KBAJIPAaTHUX KUIOMETPIB Tija.
dopMa iX HaWyacTimie BUIOBKEHO OBaJbHA, 130MeTpU4HA. [Ipu BTOprHEHHI
0aToNITIB y BUIIE3AIATaI04l TOBIII BiIOYBAIOTHCS MPOIECH ACUMUIAINT BMICHHX
nopij i, BIAMOBIIHO, 3MiHA TIEPBICHOTO CKJIaay MarMu. baTtomiTu CKJIaieH1 KUCIUMHU
nopogamu (TpaHiTH, TPaHOIIOPUTH), $KI B KpaOBUX YacCTMHAX MOCTYIOBO
3aMINIYIOThCS TIOPOJIAMU  CEPEHBOTO CKIIany (CleHITaMHW YW JIOpUTamMH). 3a
reoizuyHUMU JaHUMH po3Mipu
0aToNITIB O BEpPTUKAIl JOCITal0Th
10...15 km.

Ho TITMOMHHUX THTPY31i
HAJIeXKaTh TaKOX WMOKYU — BEIUKI
MAacCUBM MarMaTHYHUX TMOPiJ, TJIOLIEIO
ymoBHO gm0 200 kM?. BoHm wacto
YTBOPIOIOTH BUCTYMNH KYIOJOMOAIOHOT
dbopmu Ha BEepXHIi MOBEPXHI OATOJITIB.

Hanigenubunni TJIa 3a

CI1BBITHOIIIEHHSIM 3 BMICHUMH

Puc. 18. ®opwmu 3ansranss iHTpy3upaux ~—~ TOPOAAMH  POSIAUIAIOTH  Ha  3TIHI

MarMaTHuHuX [Opi: (3aISITal0Th MK IIapaMu  TIPCHKHUX

a — 0aTouiT; O — MITOK; B — CUTH; T' — JIAKOJIIT; HQPiJI_) i HesrixHi (Ti, ’{Ki _HepeCiKafOTB
11 — JIOTIOMIT; € — faiika; € — GaKoyiT i pi3HUMHU KyTaM{ BMiCHI TIOPOJIH).
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[TpuknagaMu 3riiHUX IHTPY3UB-HUX TUI MOXYTh OyTH cuiu (abo MJIacToBi
IHTPY3ii), JAKOJITH, JOMOJITH 1 PaKOIITH; HE3TAHI IHTPY31i — 11€ TalKU, HeKH, KHIIH.

Cunu yTBOPIOIOTHCSl IUISIXOM BTOPTHEHHS PIAKOI MarMd OCHOBHOTO CKJIaay
B3JIOBXK IUIOIIMH HAIIApyBAaHHS OCAJIOBUX TIPCHKUX MOPiJ. 3asATratoTh MK IUIACTaMU
(3BiAcM 1 Ha3Ba ILIACTOBI IHTPY3ii), AyX€ YacTO YTBOPIOIOUH IepeliapyBaHHs
OCaJIOBUX 1 MarMaTU4YHUX MOPiA, B HEIUCIOKOBaHMX ToOBIIaX. IloTyXHICTH CUIIIB
JI0CSITa€ COTHI METPIB.

Jlakonimu — KymnononojiOHi, rpuOONoaiOHI 1HTPY3WBHI TiJla A1aMETPOM [0
JIEKUTBKOX KIJIOMETpiB. BepxHs mMOBepxHS iX OMyKia, HWXKHS, MO SKOI IMiJIXOIUTH
MiABIIHUM KaHall, TUIOCKA. Y TBOPIOIOTHCA MPH BTOPTHEHHI B’ A3KO01 KUCJIOT MarMH, siKa
IpuIiiiiMae BMICHI TIOPOJIU, 3TUHAIOYH 1X BIAMOBIIHO A0 CBOET popmu. PizHOBHAOM
JAKOJIITIB € TakK 3BaHI Maemamuuui Oianipu ab0 JAKOMITH-Kparil (HaraayroThb
NepeBepHYTY Kparuiio) Bigomi, Harpukian, y Kpumy — Aroaar, Kacrens, Muc Ilnaka
Ta 1H.

Jlononimu — 4amonoii0H1 MIKIUIACTOBI 1HTPY3UBHI Tia, SIKI YTBOPIOIOTHCS
BHACIIJIOK TMPOCIIAHHS MIACTENSIOYNX TOPiJ, MiJ Barord MarMd OCHOBHOTO YH
yJIBTPAOCHOBHOTO CKJIaTy. MOXYTh JOCSTaTH JAOCUTH BEIMKUX PO3MIPIB — JNECATKH
THUCAY KBaJpaTHUX KutoMeTpiB. [Ipuknagamu MoxyTh ciaykutu KopocTeHchkuit Ta
Kopcynb-HoBoMupropoacbkuit IutyTOHU Ha Y KpaiHChKOMY IIIMTI.

@Daxonimu — JTIH30BUIHI Tija, K1 3aAraloTh HaWyacTilie y CKICMIHHAX
CKJIanoK. BoHM HeBenuki 3a po3Mipamu (IUIoma 3BMYaiiHo He nepepuinye 300 km?),
3yCTPIYaOThCA TUIBKH B CKJIAJYacTHX OOJACTAX 1 CKIIAJEHl MEPEBaXXHO MOPOJaMHU
OCHOBHOTO CKJIaTYy.

Jlatiku — 1HTpY3MBHI IUIMTONOMAIOHI Tida, $KI YTBOPIOIOTBCA B HIPOLECI
3alIOBHCHHS MarMor TpimmH. MOXyTh OyTH BEPTHKAIbHUMH, TMOXWIAMH,
KibIieBUMU. TOBIIMHA AallOK PI3HOMAHITHA — BiJl ICKUJIBKOX CAHTUMETPIB J0 COTEHb
METpIB, MPOTSKHICTh BiJ JECATKIB METPIB A0 COTEHb KinoMmeTpiB. Jaiiku CKI1azieHi
MOPOJIaMU PI3HOTO CKJIAY BiJl YIBTPAOCHOBHUX JI0 KUCITHUX.

Hexu — tina wwmiaapuyHoi (opmMu, YacTo BHUIIOBHEHI BYJKAHOTEHHO-
YJIAMKOBHMM MatepiajoM 1 3acTUryioro marmoro. lle BrmacHe kaHamu, 10 3B S3YIOTh
MarMaTU4Hi1 OcepeKu 3 ByJikaHaMu. JliamMeTp iX KOJMBAETHCS BiJ] NEKIIBKOX METPIB
1o 1...2 xm.

MarMatuuHi  orcunu  Ha  BIAMIHY Big  TUIMTONOMIOHMX JalOK  MaroTh
HEIpaBUJIbHY, 3BUBHUCTY 3 BiAranyxeHHaMu ¢popmy. CkiaseHi mopogaMHu NepeBax HO
OCHOBHOTO CKJIaTy.

E¢dy3uBauii marmatusm

MarmaTuuHi npouecH, siki BiIOyBalOThCS Ha MOBEPXHI 3eMill, Ha3UBaIOTh
eysuenumu, abo gyaxanizmom. Marma, BUIMBAIOYHCHh HA MTOBEPXHIO 3eMIli B yMOBaxX
MOHMW)XEHUX TUCKIB, 3BUIBHAETHCS BiJl PO3UMHEHHUX Y HIiM ra30Moi0HUX MPOAYKTIB 1
MIEPETBOPIOETHCS B 1a8y. BUBEPKEHHsI JIaBU Ta IHIIUX BYJIKAHIYHUX TPOIYKTIB
BiIOyBaeThCs ab0 MO TpINMHAX Y 3€MHIM Kopi (Taki BYyJKaHU Ha3WBaIOTh
TPIIMHHUMU), 200 TIO MiJIBIIHUX TPYOOIOAIOHNX KaHallaX, MPOOUTUX Y 3eMHIN KOpi
MarMoro (ByJIKaHU HEHTPAJIbHOIO THITLY).
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[Ipu TpiIMHHUX BWJIMBAaX JIaBU OCTAHHS, BUTIKAIOYM Y BEJIMKHUX KITBKOCTSX,
3aTOIUTIOE BEJIMYE3HI TEPUTOPIi, 3HMILYIOYM BCe Ha CBOeMy HUIAXy. [Ipu upomy
YTBOPIOIOTLCA BEIUKI .1agosi niaamo, 5k (HOopMyoTh crenudiuyauil penbed.
Buseprxenns takoro tumy Bigomi B Icmanmii. Tak, mpu BUBep:keHH1 no TpimuHi Jlaki
y 1783 p. BUTIK JaBU MOYABCS OJIHOYACHO 3 22 OTBOPIB, JiaBa IMepesiuBaiach yepes
Xpe6TH, 3aTOILIIOBANIA PIYKOBI JOIMHM, HOKPHMBILHM TEPUTOPIIO WIomero 565 xkm?. Ipu
HEBEJMKUX BUBEPKEHHSAX YTBOPIOIOTHCS 0Oazanvmosi nokpueu. [HKOIU TPIIMHHI
BUJIMBU 0a3aJIbTOBOI JaBH CYHNPOBOKYIOTHCS BUOYXaMH — TOZ1 YTBOPIOIOTBHCSI Tak
3BaHl eKCnio3ueHi posu, abo EKCIIO3UBHI TPIIIMHU. BylkaHi3M MOAIOHOTO THUITY
HA3UBAIOTh 1€ ICIAHOCLKUM — BIH IPUYPOUCHUH 10 OKEaHIYHUX PUPTOBUX 30H.

B mporeci BUBep>KeHHS BYJIKaHIB IEHTPAIBHOIO THUITY BYJIKaHIYHI MPOIYKTH
HAJXOAATH /0 TOBEPXHI HE MO TPIMIMHAX, a XEpJIoM 2, TOOTO TpyOomomiOHUM

; KaHaJOM, SIKHW Bele A0 MarMaTUYHOTO
ocepenky 1 (puc. 19). 3Bepxy xepiio
3aKIHYY€TbCA Kpamepom 3 — Yallolo-
JT1OHUM a00 KOTJIONMOAIOHUM PO3IIMPEH-
HiAM kepia. Kparep wmicTuThes Ha
BEPIINHI KOHYCOIOII0HOT ropu,
CKJIAJICHOI 3aTBEPAUIMMH MPOAYKTaMHU
MOTIEPETHIX BUBEPKEHb; KpPAaTEPiB MOXKE
OyTH JEKiJbKa, BOHM BHUHUKAIOTh Ha
CXWJIax IiJi 4ac BUBEPKEHb; M1JBIIHUMU
KaHaJaMH 710 HUX CIIy’KaTh
BIITAlTy>)KEHHSI BiJi OCHOBHOTO JXepJa.
Taki Kparepu 1HKOJM  HA3HUBAIOTh
«IMapasuTHIHUMI» a00 «TOoOIYHUMIY 6.
VY neskux ByJKaHIB, BUBEP)KEHHS SKUX
CYNpPOBOJIKYIOTbCSI BHOyXaMM, Ha MICIl KpaTepa YTBOPIOETHCS KOTJIONOAIOHA
3amaiiHa — KalvOepa, fKa B TONEPEUYHUKYy Moxke nocsiratd 10 kM 1 Ouible.
Bcepenuni kanbaepu mpu MOBTOPHUX BHUBEP)KEHHAX MOXKE CPOpPMyBaTHUCS HOBUUN
BYJIKaHIYHUN KOHYC 3 KpaTepoM Ha BepiuHi. Taky OyZ0By Mae, HaIpUKIIaI, BIIOMUN
BysKaH Be3ysiii B okonuisix Heamossi.

Y Tux BuUNaaKax, KOJIM BHUBEPKEHHA JIAB YEPrylOThCA 3 BUOYXaMu,
BYJIKAHIYHUN KOHYC CKJIQJCHHWI MepeliapyBaHHSAM JIABOBUX MOTOKIB / 1 TBEPJOro
MaTepiaily, 0 BUKUAAETHCS IMiJl 9ac BUOYXIB (MOMLI 5, yIaMKu 3acTUriiol JiaBu 4).
Taki ByJIKaHIYHI CIOPYIU HA3UBAIOTH cmpamosgyikanamu. Bimoml TakoxX 1 Hacunti
BYJIKaHIYHI KOHYCH, CKJIQJICHI BUKJTIOYHO TBEPIUMHU MTPOTYKTaAMHA BUBEPIKCHD.

Puc. 19. bynosa Bynkana
[EHTPAIILHOTO TUITY

IIpoaykTH ByJKaHiYHMX BUBEPKeHb

Bynkanu mnocTadarTh Ha 3€MHY MOBEpPXHIO Ta3omofiOHi, TBepal 1 piaki
npoaykTu. ['a3m, sKi HacH4yylOThb Marmy, Ha JIyMKy Oaratbox [OCIHITHHKIB, €
0e3mocepelHbOI0  MPUYMHOK  BYJIKAHIYHHUX  BUBEpKEHb. [IpM  BUHUKHEHHI
oclabieHuX (TPINMHYBATHX) 30H HAJl MAarMAaTHYHUM OCEPEIKOM PO3UYMHEHI B HHOMY
rasy IepexoAsTb y CBId HOPMaJIbHUN CTaH, IO CYNPOBOJKYETHCS 3HAUHUM

97



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

3pocTaHHsAM iX 00’emy. lle MpU3BOIUTE MO «3aKUTIAHHS» MAarMaTUYHOTO PO3IUIABY 1
mifiiMaHHg Moro pasoM 3 rasamMu BBepxX. Y PIAKMX MarmMax OCHOBHOIO CKJaay
Jieraszaiiss MpoXOJUTh BIJIHOCHO JIETKO, Y B’SI3KMX KHUCJIMX Marmax Jeraszaiis Moxe
CIIPUYMHSATH €KCIIO3UBHY JISUTBHICTH (BUOYXH).

XIMIYHUW CKIIaJl @YAKAHIYHUX 2a3ié (hymaponie) 3anexuTh BIT CTafll
BUBEpKEHHs 1 Bix Temmepatypu. Cepea rasiB poO3pi3HSIOTH: cyxi @ymaponu
(650...1000 C), ckiaeHi B OCHOBHOMY XJIOPUCTO- 1 (PTOPUCTOBOAHEBUMH CIIOJIYKaMHU
0e3 BomsHOI mapw; kucni gymaponu (400...650 C), mpencrasieni HCI, SOz, H,S,
napoto Boaw; yoichi gpymaponu (200...400°C), abo amiauni, B IKUX TEPEBAKAIOThH
ra3d amiagyHuX COJICH, mapa BOJH, amiak; cipuucmi ¢hymaponau, abo coavghamapu
(100...300°C), no ckiamy SKAX BXOASATh B OCHOBHOMY Taki rasu, sik SOz, H,S, CO,,
H,O, N0, CHa; eyenexucni ¢pymaponu, a6o mogemu (menme 100°C), ckimaneHi
MEPEeBaKHO BYTJIICKUCIUM ra3oM, y MeHmrii mipi HpS, H,O. Modetu BuainsaioTbes Ha
CTajail 3aTyXxaHHs BYJKaHIYHOI AisuibHOCTI. CTIHKM KpaTepiB BYJKaHIB BHACIHIJIOK
cyOmimMarliii ra30BUX BUJIIJIEHb MMOKPUBAIOTHCS CKYMUYEHHSIMU CIpKU, OOpHOI KHUCIIOTH,
OypH TOIIO.

Pioki npooykmu ByJIKaHIYHMX BUBEpP)KEHb TMPEJACTABJICHI JIABOIO, SKa
BIJIPI3HAETHCS Bl MarMu JIMIIIE MEHIIMM BMICTOM PO3YMHEHUX y HIA Ta3iB 1 Tak
caMo, SK 1 Marma, 3aJIe)kHO BiJ BMIcTy SiO; MoXe OyTH KHCJIOHO, CEpPEIHBOIO,
OCHOBHOI0. Haitb1s1b11 mommpeHi OCHOBHI 0a3aJIbTOBI JIABH MAIOTh MEPEBAXKHO TEMHE
3a0apBJICHHS, BMICT KpeMHe3eMy Yy Hux MeHme 52%. ba3anbTtoBi JnaBu
XapaKTEepU3yIThCSI HU3bKOIO B SI3KICTIO 1 MOB’S3aHOIO 3 UM 3HAYHOIO PYXJIUBICTIO.
Temneparypa ix Ha BuXOAl cTaHOBUTH Oim3bko 1200°C. Taki naBu mij dac
BHUBEPKEHHS PO3TIKAIOTHCSA M0 CXUJIAX 31 IIBUIKICTIO IEKIJIbKAa METPIB Ha XBUJIMHY HA
3HA4YHI BIJICTaHi, YTBOPIOIOYM MOTOKH, MOKPUBH. Tak, MmiJ 4yac BUBEPKEHHS BYJIKaHa
binmtokait na Kamuarii (61uHuit kpatep ByJikaHa KitoueBchka comnka) y 1938 p. Oynu
3adiKCOBaHI TaKl IIBUJKOCTI TepeMillieHHs JaBW: Ha Bigmaiai 10M Bimg kpartepa —
30 m/xB, 50 M — 10 m/xB, 100 M — 6 M/xB 1 1000 M — jumre 0,6 M/XB.

30BCIM 1HAKIIE€ MPOXOJSATH BUBEPIKEHHS JIaB KHUCJIOTO 1 CEPEIHBOTO CKIIAdy.
Kucni naBu, BMICT KpeMHE3eMy B SIKUX TMepeBUIye 65%, 3aBIIKU BUCOKIN B’ SI3KOCTI
TE€YyTh BKpail MOBLJIBHO, BUXiJ Ta3iB 3 HUX yTpyAHEHHH. ToMy BUBEpKEHHS TaKUX
JIaB 4acTO CIPHUYMHIOE 3aKyMOPKY KpaTepa 1 CympOBOKYEThCS BUOyxamu. Maiike
BC1 KatacTpodiyHi BUBEP)KCHHS HA TIaM STl JIFOJACTBA OyJid TIOB’sI3aHI 3 BYJIKAHI3MOM
KHUCJIOTO Ta CEPEAHBOr0 CKIady. Temieparypa KUCIUX 1 CEPEAHIX JIaB JIEII0 HUXKYa 1
crtanoButh 800...1000 C.

[lin yac 3acTuraHHs Ta KpHCTai3alii JaB B yMOBax 3E€MHOI IOBEpPXHI
YTBOPIOIOTHCS €Py3UBHI MOPOIH.

Jy)xe pI3HOMaHITHI meepoi npodyKkmu BYJIKAHIYHUX BUBEpKEHb. BoHu
YTBOPIOIOTHCS MPU BUOYyXax 3 yJIAMKIB MOpPIJ KpaTepa, 3aCTUIJIOL HA MOBITPI JIABHU 1
KiacuikyoTbes 3a po3mipamu yinamkiB. Cepea HUX BUILISIOTH BYJKaHIYHI O0MOH,
Janiii, ByJIKaHIYHUHN MICOK 1 BYJIKaHIYHUNA MO

Bynxaniuni 6ombu — 11€ IepeBaxkHO OOPUBKY JIABU, BUKUHYTOI y PO3KapEHOMY
CTaHl BHUCOKO BBEpPX 1 OKPYIJICHI B MOJBOTI 70 CHEPUYHOI YM BEPETEHOMOMIOHO1
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dbopMu, MOKPUTI 3BEPXY 3aCTUTIIOI KIPKOIO. 3a pO3MipaMu BOHU MOXYTbh OyTH Bif
JEKUTBKOX CAHTUMETPIB J10 OaraThb0X METPIB y MOMEPEUHHUKY.

Jlanini — HEBEIWYKI KyCOYKHU JIaBH a00 yJIaMKH TOPiJ Kparepa po3MIpoM Y
JeKUIbKa CAaHTUMETPIB (K TpaBuiio 1...3 cm).

Bynxaniunuii nicok — 11ie MinepaibHi YacTUHKH po3mipom 0,1... 2 mMm. [pi16HimIi
gacTuHKU (< 0,1 MM) Ha3uBawOTh @yIKauiyHum noneirom. Ilomim 1 MmCoK — 1Ie
KPUCTAJIMKKA TOJBOBOTO IIMATy, aBTiTy, poroBoi OOMaHKH 1 HaidYacTilie ylaMKd
BYJIKaHIYHOTO cKJa (0Ocudiany). Ocigaroum Ha TOBEPXHIO 3eMJIi, YIIITHHIOIOYHCH,
BOHH yTBOPIOIOTDH TIPCHKY MOPOAY 8VIKaHIYHUL my@. SIKIIO B HOMY 3yCTPI4alOThCS
Janii Ta ByJKaHIYHI O0MOH, yIaMKHU TOCTPOKYTHOI (hOpMH, TO TIOPOYy HA3UBAIOThH
mygobpexuiero.

Jlo TBepaMX MPOIYKTIB BYJIKaHIYHUX BUBEP)KCHBb BITHOCATH TAKOXK nem3y, sika
YTBOPIOETHCS 3 KUCITUX JIaB 13 BUCOKMM BMICTOM PO3YMHEHHUX ra3iB. [Ipu HaOmmkeHH1
710 3€MHOI MIOBEPXHI TaKa JiaBa CHIHIOETHCS 1 IIBUIKO OXOJIOJKYETHCS. Y TBOPIOETHCS
AyXe MOopHUcTa IopoJia, AKa 3aBAsSKU MOJAJIbLIIOMY PO3LIMPEHHIO Ta3iB PO3MAJAEThCs
Ha YHUCJICHHI YJaMKH HaMpI3HOMAHITHIIIMX PO3MIpiB. 3aBIASKH HHU3bKiH 00’ €MHIi
Ba3l, BOHA IUJJaBa€ y BOJI, TOMY YacTO MEM3y MOXHa 3YCTPITU Ha MOPCHKHX
y30€epexOKX, BIIATICHUX BiJl BYJIKAHIYHUX palOHIB.

HocTByakaHiyHi IBUIIA

3aTyxaHHST AaKTUBHOI JISUTBHOCTI BYJIKaHAa XapaKTEpU3YE€TbCS TaKUMHU
MpollecaMl SIK BHJUIEHHS BYJKAHIYHMX Ta3iB, AK€ MOXE IPOJOBKYBAaTUCH
TUCAYOJITTSMH, YTBOPEHHS rapsuuX CUJIBHO MIHEpalIi30BaHUX JIKEpen, rer3epis,
IpS3bOBUX  BYJIKaHIB. SBUINAa 11 00 €IHYIOTbCS TIJ  CIUIBHOI  HAa3BOIO
«MOCTBYJIKaHIUHI» 1 MOB’SI3aHI 3 OCTUTAHHSIM MarMaTU4HOI'O OCEPENKY, IO >KUBUB
BYJIKaH.

T'eiizepu — rapsyi nepioguyHo (OHTAaHYIOU1 JpKepena. 3TiIHO 3 ICHYHYUMU
VSBJICHHSMH, MEXaHI3M il Tei3epiB Takuil. Y TOBIIl TIPCHKUX TOPIJT MICTUTHCS
MII3eMHUN  pe3epByap, 3aloBHEHW BOAOK. Bim HBOro 10 TOBEpXHI Beae
KOJIIHOTIOMIOHUM KaHaj, SKMH 3aKIHIye€ThCS HEBHUCOKMM KOHYCOM, 3 OTBOPOM Y
HEeHTpl — epugponom. Boma B pesepByapi HarpiBaeTbcs J0 KHUIIHHA 1 Tapa, ska
BUJIJISIETECA TIPU LIbOMY, TiJIMae CTOBN BOJAM B KaHajl, yTBOPIOOYW (HOHTaH.
Bucora ¢oHTaHiB MOXeE gocsaraTH JEKIIBKOX JecATKiB  MmeTpiB. Ilporec
MMOBTOPIOETHCS 3 MEBHOIO mnepioanuHicTio. Hanpuknan, Benukuii revizep B Icmanmii
¢donTanye Ha BHcoTy Omm3pko 30 M uepe3 koxHi 24..30 rom., a reizep Crapwmii
Crnyxaka B €mioycroncekoMmy mapky CIHIA Bukumae Bomy Ha BucoTy 50 M depes
KOXHY Troauny. Temmneparypa Boau Ounsi moBepxHi craHoBuUTh 93°C. YV 3B’s3Ky 3
CWJIBHOIO MIHEpaji3ali€l0 BOAUM 3 HEl OCaIKYIOThCA cHerudiyHl MOpoau —
eetizepumu, SIK1 1 CKJIaJal0Th KOHYCH Tei3epiB.

Oxkpim remzepiB, BIOMI 1 MOCTIMHO [itoul Tapsyl JpKepena — mepmu.
Temneparypa Boaum B IHX JKepenax pi3Ha 1 konmBaeThess y mexax 70...100°C.
apsui mxepena BUHOCSITh HA TOBEPXHIO 3HAYHY KUIBKICTh KpPEMHE3EMY, SIKUN
BIJIKJIAJIA€THCS HABKOJIO JHKEpeNa y BUTIIAL KpeMHUCmo20 my@y 1 MOXKe yTBOPIOBATH
HEBUCOKI KOHYycH. J[»epena, 30araueHi ByIrJIEKMUCIUM KaJlbLlI€M, BIJIKJIQAAl0Th HOTO Yy
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BUTJISAJIL 6aNHAHO20 myghy uu mpasepmuny. Lapsdi Kepena, 3aBIsSKH POZYMHEHUM Y
HUX MIHEpAJIBHUM  CIIOJyKaM, MaloTh JIIKyBaJlbHI  BJIACTUBOCTI, IIUPOKO
BUKOPHUCTOBYIOThCS Y OanbHeosorii. Ha ix 6a3i moOymoBaHi BiIoM1 y CBITI KYpOPTH,
Harnpukiaa, Kapnosi Bapu y YUexii, Terun MiHepalibHI JKepelia SIKOro 31rpiBaroThCs
MiA3€MHUM TETIJIOM ITOTACcJIOr0 BYJIKaHa.

[eitzepu 1 rapsui mxepena nommpeni B Icmanmii, Hosid 3enmanmii, CLLIA
(EnnoycroHchbKUi HarlioHANBHUM Tapk), Ha Kamuarii ([Jonuna I'eitzepin).

MexaHi3M 1ii epa3boeux gynkanie MONIOHUN 10 ONMUCAHOTO Y Te€i3epiB, TUTBKU
y 1[bOMY BHIIaJKy TIEPETPITOI0 BOJSHOI TAapol 1 Tra3aMd Ha IOBEPXHIO
BUIITOBXY€ETHCSA HE BOJA, a Tpsi3b. KOHyCcH rpsi3bOBUX BYJIKaHIB CKIIACHI 3aCOXJIOIO
IPSI33[0 1 MAalOTh BUCOTY HaW4acTile 2 M, OJHAaK BiJOMI BHIMAJKH, KOJU BHCOTa IX
nocsarae 400 m. BuBepxeHHs TpsA3l MPOXOAATH OUIBII-MEHII CIOKIHHO, I1HKOJH
YTBOPIOIOYM HEBEIHMKI (DOHTAHUMKH, NMPHU IIbOMY (HOPMYIOTHCS TPA3BOBI MOTOKH, SIKi
CTIKAIOTh IO CXUJIY KOHYCa.

['ps3bOBI ByJKaHM MOXKYTb OYTHM TMOB’Si3aHI TaKOX 3 HaQTOra30HOCHUMHU
palioHamMu. Y 1IbOMY BHITQJIKy B MPOIIECI MPUIMAIOTh Y4acTh ra3d HE MarMaTU4YHOTO,
a opraHiyHoro mnoxojkeHHsA. biuszpko 200 rpsi3bOBUX BYJIKaHIB pO3TalIOBaHI Ha
ATIIEPOHCHKOMY TIBOCTPOBI, B OKoiuIsiX baky; BijoMi BOHM TakoXX Ha
Kepuencekomy miBocTpoBi, CaxaiiHi, B Typkmenucrtani, Ha Kamuarii, Curuii.

Konmponwvni 3anumanns i 3a60ann:

[Ilo Take marma?

VY yoMy mosifrae pi3HUI MK IHTPY3UBHUM 1 €y3MBHUM MarmMaTu3MoM?
Sxi Bu 3Ha€eTe NpoyKTH ByJIKaHIYHUX BUBEPIKEHbD?

[TosicHITh PUHIUT A1SUTBHOCTI TeH3€epiB, IPSI3bOBUX BYJIKAHIB.

Pwn e

2.11. Tema 11. TEKTOHIYHI ITPOIECH 1 BEMJIETPYCH

3eMHa Kopa MocTiiiHO nepedyBae B pyci. B oHMX MicCIsIX BOHA MiAiiiMaeThCs,
B I1HIIMX omnyckaetbea. OOHAK pyxXu 11 AyXKE€ TMOBUIbHI 1 HEJOCTYIHI s
0e31ocepeIHbOTO CIIOCTEPEKEHHSI, PO HUX MOKHA CYJIUTH JIMILIE 3a IX HaCIlJKaMu.
Hampuknaz, 3a 3ruHaHHSM BEPCTB TIPCHKUX MOPIT y CKIAJKU, 32 HASBHICTIO B HUX
pPO3pUBIB TOIIO. TEKTOHIYHI pyXH € OCHOBHHUM UYMHHHUKOM (OpPMYBaHHS penbedy
3€MHO1 MOBEPXHI.

Hayka, sixa BUBYa€ pyXu 3€MHOI KOPU 1 CTBOPEHI HUMHU CTPYKTYpH (CKIaJIKH,
PO3PUBH TOIIO), HA3UBAETHCI 2€0MeKmMOoHiKow0, ad0 TIPOCTO meKmoHikow (Bl Tpell.
tektonike — OyniBHUIITBO, OyIiBElbHE MHUCTEITBO), & caMi PyXH 3€MHOI KOpH
HA3UBAIOTh TEKTOHIYHUMH PYXaMH.

3a CHpSMOBAHICTIO TEKTOHIYHI PYyXH MOXYTh OYyTH BEpTHKaIbHUMH, a0o
padialbHUMM, 1 TOPU30HTAJIbHUMH, a00 TaHreHIIaJIbHUMU. BepTUKanbHI pPyXu B
CBOIO YEpry MOXYTb OyTH HE3BOPOTHUMH (HANpaBICHUMHU B OJHY CTOPOHY) I
3BOPOTHUMH, a00 KOJMBHUMH. KONHMBHI pyXH 4acTO HA3UBAIOTh €MEHPOreHIYHUMH,
TOOTO TaKUMH, 110 CTBOPIOIOTh KOHTUHEHTH, 00 BHACIIZOK IIUX PYXiB BiI0OYBaIOTHCS
TpaHcrpecii 1 perpecii MopiB, GOPMYIOTHCSI OOPUCH KOHTUHEHTIB.
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KosmBHI pyxu 3eMHOI KOpH

Konueni pyxu — ue mnepeBaXxHO BEPTUKAIbHI PYXH, SKI MPOSBISIOTHCS Y
BEPTUKAIbHUX MIAHATTAX 1 OIMYCKAaHHSAX IEBHUX MUISHOK 3eMHOI Kopu. Bonu
BiI0YBaIOThCS HUHI 1 BIJOYBaJIKCs B yCi MOMEPEIHI €OXU Ie0JIOTIYHOI 1cTOpii 3eMi.
OcoOnuBICTIO 1X € KOJIMBHUN XapakTep, TOOTO MOXJIMBA 3MiHAa 3HAKa PyXiB, KOJU
HiTHATTS 3MIHIOIOTHCS OMYCKAHHSAMM 1 HABMAKWU. 3a 4acOM MpPOSIBY KOJWBHI PyXu
NOJUIIIOTh Ha Cy4YacHI, HCOTEKTOHIYHI 1 CTapoJaBHI, a0 KOJWBHI PyXH MHUHYIHX
T'COJIOTIYHUX ETIOX.

CyuacHi mekmoHIiuHi pyxu — 1€ pyXH, sIK1 BiIOyBajIuCs OCTaHHi 5...6 THC. pOKIB
1 BimOyBaroThCs 3apa3. BoHM BU3HAYaIOTHCS 1HCTPYMEHTAJIbHUMH BUMIPIOBAHHSIMH,
3a ICTOpUYHMMH 1 apXeoJOTiYHMMH JIOKYMEHTaMH, a TaKO0X [€0Joro-
reoMopdosioriyHUMHU MeTonaMu. [IpukiIaaiB cydacHUX BEPTUKAIBHUX PYXiB 36MHOL
KOpU MOXHa HaBectu Oarato. Hanpukian, miBHiuHA yacTuHa [1oa1bChKOI BUCOUMHU
miiiMaeTbes 3 mMBHAKICTIO 2,8...4,9 MM/piK, miBHIYHE y30epexks YopHoro mops
omyckaetrbesi 3 mBuakictio 0,8...0,9 Mm/pik, a wmicusamu (0t Opecu) 1 Ouiblie.
MakcumanbHi (8,7 MM/piK) MIBUAKOCTI MIHATTIB HA TEPUTOPIi YKpaiHU BIAMIYEHO B
paiioni m.3Ham’ssHKH KipoBorpaacekoi 00nacTi, y miBHIYHINA yacTUH1 JKUTOMHPCHKOI
00J1acTi Ta B IHIIMX MicIsX. BiioMi npukiagy, mpo pisHOMaHITHI CIOPYAH, K1 OyIu
KOJIUCH 30y/I0BaHI Ha MOPCHKOMY Y30€pexiki, TErmep 3HaXOAThCA IiJl BOAOK ado,
HaBMaKW, JaJIeKO BiJ MOps. ICTOpUYHI BiOMOCTI HPO I CHOPYIAU HAIOTh 3MOTY
CYJIUTH NPO T€, HACKUIBKY TEPUTOPIS MIAHSIIACA YU OMYyCTUIIACS 3a Yac, 10 MPOMILIOB
B1J1 iX moOyaoBM 10 Hammx JHIB. [lIupoko BiAOMO, M0 OKpeMi JUISSHKU MIBHIYHOTO
y30epesxoks 3axiiHOi €BpOIU IHTEHCUBHO OMYCKAIOTHCS 1 MOPE HACTYIIA€ HA CYXOIi.
1106 3axKCTUTHCS Bl HACTYITy MOpS, JIIOJU 3MYyIIEeH] Oy yBaTH 1aMOu.

KpiM BepTHKanbHUX PyXiB 3€MHOi KOPH, BIJIOMI 1 TOPU3OHTAJIbHI 3MIIIECHHS
OKpemMHux 1ii OJIOKIB B3J0BX JiHIA posnomiB. TouHi na3epHi BUMIPIOBAHHS 3
CYNyTHHUKIB IMOKa3aJy, 1110 OJIOKU 3€MHOI KOpHU, po3aisieHi po3iomMoMm CaH-AHapeac y
Kamnidopnii (1978 p.), 3minnyBaaucst OJuH BiIHOCHO OJTHOTO 3 MIBUAKICTIO 94 MM/pIK.
3nauni (10...20 MmM/pik) ropu30HTaNIbHI 3MIlIEHHS 3adikcoBaHl B paiioHi Kpusoro
Pora Ta B iHmmx micigx. Ha takux AiunstHkax 3MIMIYIOTBCS JOPOTH, OTOPOXKi, pycia
SIPIB TOIIIO.

BuBueHHsl cydyacHHUX PYXiB 3€MHOI KOpU Ma€ BEJIMKE MPAKTUYHE 3HAYEHHS.
Oco0mMBO B3IIOBXK 3ali3HUIb, HApTO- 1 Ta30MPOBOIIB, Y MICIAX OyJAIBHUIITBA
rigpoenektpoctanuii 1 AEC. BepTukanbHi nepemMilieHHS BHBYAKOTHCS TOJIOBHUM
YMHOM METOJIOM TOBTOPHOTO HIBENIIOBAHHS 4Yepe3 MeBHI BiApi3ku dacy (510 pokis).
['opu3oHTanbHI CydacHI pyXH BUBYAIOTHCS T€OJC3WYHUM METOJOM TpPIaHTYJALIL, a
JUTSI BUBYEHHS BEJIMKHUX JITOCPEPHUX TUTUT BUKOPUCTOBYIOTH Ja3epHI BUMIPIOBAHHS 3
MITYYHUX CYITyTHUKIB 3eMITi.

[Ipo xapakTep cydyacHMX PyXiB Ti€i 4M 1HIIOI JTIJISHKA 3€MHOI KOPHU MOXKHA
CYIUTH Ha OCHOBI 0COOJMBOCTEH reomMopdosioriyHoi OyIOBU Ta CKJIaay Cy4acHHX
BiAKIaAiB. Hanpuknan, AUISTHKH, SIKI IHTEHCHBHO MiJHIMAIOTHCS B Cy4acHY €MoXy,
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XapaKTepU3yIThCSI  MEPEeBAXHO  OUTBIIMMHM  aOCOJMIOTHUMH  MO3HAYKaMu 1
IHTEHCUBHOIO PO34YJICHOBAHICTIO TTOBEPXHI MOJIOJIUMU SIpaMU 1 TOTOKAaMH, a JUISHKH,
SIK1 OITYCKAIOThCsI, — ORI PIBHOIO, YACTO 3a00JI0UEHOI0 TTOBEPXHEIO.

Heomexmoniuni (HaliHOBIII) pyXd — L€ PYXH, SKI MPOSBISUIMCA B HEOTCH-
YeTBEPTUHHUI Yac, TOOTO 3a OCTaHHi 25 MJIH. POKiB. IX BUBuUae weomexmowixa —
HOBa Tay3b reoJiorii, sika copmysainacs 3a octanHi 40...50 pokiB. HeoTekToHIUHI
PYXH BIJITpajM BUHSITKOBO B@XIMBY POJb Yy PO3BHUTKY peibedy BCIX MaTEpPHKIB
3eMHO1 KyJi, aje HaiOlablll BHpa3HO BOHM 3adikcoBaHi B penbedi "mMomonux" rip
(Kapmar, Kaskazy, Ilamipy, ['imanaiB Ta iH.). B mizomy Ha Tepurtopii Ykpainu B
HEOreH-YETBEPTUHHOMY MEpioJi MepeBakanu BUCXiAHI pyxu. CymapHi aMIUTITyad
nigasaTts Kapnar pocsraiote 2000 M, Tipcekoro Kpumy — monmam 1000 m. Ha
piBHMHHIN YacThH1 YKpainu BoHH cTaHOBIATH 200...300 M. MakcuManbH1 MiaHSITTS
(monazm 400 m) 3adikcoBaHO y MiBHIUHINA YacTUHI [1oA1IBCHKOT TUIHTH.

OCHOBHMMH METOJaMH BUBYEHHS HEOTEKTOHIYHUX pPYyXiB € TEOJOriyHi 1
reoMop(OJIOTI1YHI.

CyTb eeonociunux memooié 3BOIUTHCS O TOTO, IO ISl BUBYCHHS KOJIMBHHUX
PYXIB 3a JaHUW BIJIPI30K Yacy BHUKOPHUCTOBYIOTH TIPChKI MOPOAM, iX CKJIaa 1
MOTYKHOCTI. BiAmoBinHO, HaWOIBII MOMIMPEHUM € METO]l MOTYKHOCTEH 1 (hariid,
AKui 0a3yeTbcsa Ha aHai31 YMOB YTBOPEHHSI OKPEMUX KOMIIOHEHTIB TPChKHUX MOPI/I,
iX MOTYKHOCTEH, JITOJIOTIYHOTO CKJIaay Ta OpPraHiYHMX pemToK. BcTaHoBieHO, 110
quM OiIbIIe JUISHKA 3€MHOI KOPH OITYCKA€ThCS, TUM OLIbIIa TOBIIA OCAJKIB
HarpoMaJKyeTbCcsl Ha  HIA, 1, HaBOAKW, JUISHKH, SKI  I1JHIMAIOThCH,
XapaKTepU3yIOThCS MEHIIOK TMOTYXKHICTIO OCaJKiB a00 iX MOBHOIO BIJCYTHICTIO.
Hampuknan, TtoBmia HeoreHoBMX BinkiaaniB y Ilpukapnarri, sike mepexuBaio
IHTEHCUBHE OIycKaHHs B Iied yac, gocsirae 4000 M, a Ha IloaiibChkiil TMTI, siKa
nepekrBaia KOJMBHI pyXH 3 MEPEeBaXKAHHIM MIAHATTS, BOHA Jieqase gocsrae 100 m.

JIns BU3HAYEHHS CyMapHUX aMIUIITyl HEOTEKTOHIYHMX PYXiB HaHOUIbII
MPUIATHUM € METOJI aHaIi3y BUCOTHOTO TOJIOKEHHS I1IOIIBA MOPCHKUX BiIKJIAJIIB
BIANMOBIIHOTO BiKy. IloOyaoBaHi TakuMm cnocoOoM KapTu 1300a3 (JiHINA, 010
3’€JHYIOTh TOYKH 3 OJHAKOBUMH aMIUTITYJaMU PYXiB) NalOTh HATJSIHY KITBKICHY
XapaKTEPUCTUKY HEOTEKTOHIYHUX PYXIB 3a MIEBHI MPOMIKKH Yacy.

['eomopdosoriuni mMeToan 6a3yroThcsl Ha aHalizl (OpPM CydacHOTO penbedy,
ictopii #ioro po3BuTKy. CyTh IIMX METOIB 3BOAMTHCS JO aHai3y TONOrpadiaHux
KapT 1 aepo(OTO3HIMKIB 3 METOIO BHUSIBICHHS aHOMAaI y penbedi — MUOUHU ypi3y
PIYKOBUX JIOJMH, KPYTU3HH CXUJIIB, CTYTICHS po3uieHyBaHHS penbedy Toio. Hanmiitxi
JlaH1 JJa€ BUBYEHHS PIYKOBHUX 1 MOPCBKHMX T€pac, iX BUCOT 1 CKJIaay BiakiaaiB. Yum
Outpbmia rMOMHA PIYKOBOI JIOJIMHHW, THM I1HTEHCHUBHIMIMMU OyiIM TEK- TOHIYHI
MITHATTS TEPUTOPIi, sIKY BOHA po3wieHOBYe. KibKICTh 1 BHCOTAa Tepac BKa3ye Ha
KUIBLKICTD €TamlB MIIHATTIB Ta X IHTEHCUBHICTb.

[Ipo xapakTep HEOTEKTOHIYHUX PYXIB OKPEMHX IIJITHOK TEPUTOPii MOKHA
CyIMTH Ha OCHOBI aHali3y IUIaHIB PIYKOBUX cHUCTEM. J[iIssHKaM HEOTEKTOHIYHUX
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MITHATTIB BJIACTUBHUM BIALICHTPOBUH IJIaH PIYKOBUX CHUCTEM, a JIJISHKAM OITyCKaHb —
JOLIEHTPOBUH.

Ha Teputopisix, siki He HOKPUBAIKCSI MOPCHKUMHU BOJIJaMU B HEOT'€H1, OCHOBHUM
METOJIOM BUSBJICHHS HEOTCKTOHIYHMX pPYXiB € BHBYCHHS JIaBHIX TIOBEPXOHb
BUPIBHIOBAHHS, SIKi cpopMyBasIMCsl IMIC/S 3aBEPIICHHS TEBHUX LUKIIB JCHYIAIIi.
Bigkmamu, skumMu CKIajeHi Il TTOBEPXHI, BKa3ylOTh Ha iX BIK, a CydyaCHE BHCOTHE
pO3TallyBaHHS Ha BUCOTY HEOTEKTOHIYHOTO MITHSTTS.

Cmapooasni, a0 KOIUBHI pyXu MUHYIUX 2e0N02TYHUX enoX (JOHEOreHOBOIO
Yyacy) BUBYAIOTHCS BHKJIIOYHO HA OCHOBI BUBYEHHSI MOTYKHOCTEH 1 (ariii oKpemux
KOMIUICKCIB TipchbKux Tmopia. Hampukian, Bigomo, mo Ha Tepurtopii donbOacy
CyMapHa MOTY>KHICTh BIJIKJIaJIIB KaM STHO-BYTUIbHOI cuCcTeMH aocsrae 18 km. YV HuX
BUsBIeHO 0n3bko 300 miacTiB Kam’sTHOTO BYTULIS PI3HOT MOTYXHOCTI. € MiJACTaBU
TBEPIUTH, 110 B TIepiol popMyBaHHS BYTJICHOCHOI TOBIII BiI0OYBaIMCS KOJUBHI PYXH
3 TMEpeBaKaHHAM IHTEHCUBHUX OIyCKaHb, SIKI KOMIIEHCYBAJIUCS HArpOMaJKEHHSIM
MOTYKHOT TOBILI OCAJAKIB. Y Iel € 4Yac Ha MNepeBa)KH1d OUIBIIOCTI TEPUTOPIi
VYkpainu kam’STHOBYTUIbHI BIAKJIAU BIJICYTHI, IO BKA3y€E Ha 1i MITHSITTS.

TexkTOHIYHI MOPYIIEHHS

TeKkTOHIYH1 pPyXH NPOSBIAIOTHCS HE TIIBKU B MIIHATTSX 1 OIYCKAHHAX BEIUKUX
JUITHOK 3€MHOI KOpH, ajie ¥ y TOpYIIeHHI YMOB 3ajsiTaHHs TIPCBKUX TMOPII.
Oco0MBO YITKO 1€ CHOCTEPIraeThesl y BEPCTBYBATUX OCAJOBHUX TIPCHKUX MOPOJAX.
[lepeBaxkHa OLIBIIICTH OCAJAOBUX MOPiA HOPMYETHCS HA PIBHIN MOBEPXHI JHA MOPIB 1
OKE€aHiB, TOMY CIOYaTKy BOHHM 3aJsral0Thb TOPU3OHTAIBHO abo  Mailxke
TOPU30HTANBHO. Take  TEepBUHHE  TOPU3OHTAJIBHE  3aJAraHHS  Ha3UBaIOTh
Henopywienum. Ilil BIJTUBOM TEKTOHIYHMX PYXIB BEPCTBU TIPCHKUX TMOPIA
neopMyIOThCs, IEPBUHHI YMOBH iX 3aJSiTaHHS MOPYLIYIOTHCA 1 BUHUKAIOTH HOBI
BTOPUHHI CTpYKTypHI (Gopmu. Take BTOpHHHE 3ajlsraHHs BEPCTB HA3MBAIOTh
nopyuienum. TEeKTOHIUHI MOPYIICHHS, a00 IHUCIIOKaIlli, € IBOX TUMIB: 1) CKJIaa4acTi,
a00 IUIIKaTUBHI (IJJACTUYHI), MPU SIKUX CYLUIBHICTh BEPCTB HE MOPYIIYEThCS, a
3MIHIOETbCA JHIIe (opMa iX 3ajsAraHHs, 1 2) pO3pUBHI, a00 A3 FOHKTUBHI, KOJH
CYLIJTBHICTh BEPCTB MOPYIIYETHCS 1 YTBOPIOIOTHCSA Pi3HI po3puBH. TEKTOHIUHI
MOPYIIEHHSI PI3HUX THUMIB HAWOUIbIIE PO3MOBCIOMKEHI B CKIAAUacCTHUX TIPCHKUX
cropyaax.

Cknaouacmi mexkmoniuni nopywiennsa. opmu ix € pizHi. B oquux Bumaakax
BEPCTBU TIPCHKHUX MOPiA 3a3HAIOTH JIMIIE HAXWIy, B IHIIUX — BOHH MOXYTh OyTH
3ITHYTI B CKJIQJIKH, 31M’SITi, ajie He PO3ipBaHi.

HaitnpocTimoro ¢opmoro nizikamusHux NMOPYLIEHb Yy BEPCTBYBAaTHX TIPCHKHUX
Mopojiax € HaxujieHe a00 MOHOKJIIHAIBHE 3aJIiTaHHS BEPCTB, MPU SIKOMY yC1 BEpCTBU
JOCUTH OJTHOMAHITHO MAJal0Th B OJIHY CTOpPOHY. Taka (popma 3ansiraHHsl Ha3UBAETHCS
MOHOKIIHANIO.

[TonoxeHHs! HAXWJICHO 3aJIAral0uuX BEpCTB (1IapiB) TPChbKUX MOPiA Y IPOCTOpi
BU3HAYAETHCS TAaK 3BAHUMU ejleMeHmamu 3andeauHs. Jlo HUX Hanexarb JIHIA
MPOCTATAHHS, JiHIS MaaiHHA 1 KyT magiaas (puc. 20).
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/' ) f Puc. 20. EnemenTu 3ansraHHs MOXUINX
[N s /*f ) ILJTACTIB:
’f < [/ ’4 1 — niHig DaAiHHS;
/ / f f, 2 — NiHis TIPOCTATAHHS;
/ _/ 3 — KyT maJiHAA
——— L

e ——

Jlinieto  npocmseanHs 1apy HA3UBAETHCA JIHIA HOTr0 TMEPETHHY 3
TOPU30HTANBHOIO IUJIOMMHOW0. JliHig nadinma — 1€ JiHISA, fKa BKa3zye HaIpsM
MaKCUMaJIbHOTO Haxwity a0o maaiHHs mapy. BoHa 3aBkau € MepreHIuKyISIPHOIO 70
JiHII Opoctarands. Kymom nadinns Ha3UBAEThCS KYT, M SKUM IIap HAXUJICHUH J10
TOPU30HTY, a00 KyT YTBOPEHHUH IUIOMIMHOIO APy 3 TOPU3OHTAIBHOIO IUIOIIMHOIO.
Harmpsim ipocTsiranHs 1 HapsM MaJiiHHAS MIapy 10 BIIHOIIEHHIO 10 CTOPIH TOPU3OHTY
BUpPAXAEThC B Tpaaycax. Ili HampsMu Ha3WBalOTh BIATMOBIAHO  a3umymom
NPOCMALAHHA 1 A3UMYMOM NAOIHHAL.

EnemenTH 3andranss mapy B MOJIbOBUX YMOBaX BUMIPIOIOTHCS 3a JOTIOMOTOIO
TIPHUYOrO KoMIlaca, KU JICIIO BIAPI3HIETHCS BIJl 3BUYAMHOTO TYPHUCTCHKOTO. BiH
3MOHTOBAaHUN Ha MPAMOKYTHINA MIACTUHI. [ipHuyuil KomMnac CKJIaJAa€eTbCs 3 JIBOX
OCHOBHUX YaCTHUH: MArHITHOI CTpUIKM 3 JIMOOM 1 BuUCKa (KJIMHOMETpA) 3
HamiBiIiMOOM. [liBHIYHMHN KIHEUb CTPUIKM 3aBXAW YOpHUU. ['pamyroBanHs simOa
MPOBEJICHO MPOTH TOJWHHUKOBOI CTPLIKH, MpH 1boMmy cxin («Cx») 1 3axig («3x»)
MO3HAYEHO 3BOPOTHO JI0 JIHMCHOTO iX pO3TallyBaHHS BIAMOBIIHO CTOPIH CBITY. Lle
3p0o0JICHO 3 METOK 3PYYHOCTI B3STTSA BUNIKIB. J[JI1 BU3HAUEHHS a3uMyTa TaJIHHS
mapy Ciiji TNPUKIACTA MIBJAGHHY KOPOTKY CTOPOHY KOMIlaca 10 JiiHIi #oro
MPOCTSTaHHS, TOOTO KOMMAC 3aBXIU MOTPIOHO JEpaTH MIBHIYHOIO CTOPOHOIO 3a
MMaJiHHAM I1acCTa.

Cknaodku — 11e XBUWIETIOI0H1 3TUHU BEPCTB TPCHKUX MOPiA pi3HUX po3MipiB. €
JIBa TUMU CKJIAJIOK: BUMYKJI1 — aHTUKJIIHAIbHI 1 BTHYTI — CUHKJIIHAIBHI (puc. 21). ¥V
KOXKHIM CKJIaIll BUAUISIOTh TaKl €JIEMEHTHU: sS0po — BHYTPIIIHS YacTUHA CKJIAJIKU;
3aMOK — MICIe TIEpErruHy BEpCTB (B aHTUKIIIHAJIBHUX CKIIAJKAaX 3aMOK Ha3UBaIOTh
TaKOXX CKJICMIIHHAM); Kpuia — OOKOB1 YaCTHHU CKIIQJIKH; 0Cb08a NJOWUHA — TUIOIINHA,
gKa JIJIUTh KYyT MK KpUJlaMU CKJIaJKU Ha JIBl PIBHI YaCTHHH; wiapHip — JiHIA, sKa
3’€JHy€ TOYKH MAKCHMAaJIbHOTO TIEPETHHY Iapy B 3aMKY CKJIAIKH; 8iCb CKIAOKU —
JIHISI IEPETUHY OChOBOT TUIOIIMHU 3 TTIOBEPXHEIO 3EeMIII.
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Puc. 21. Tunu cknagok: 1 — moBHa (HOpMasibHA); 2 — 130KJIIHANIBHA; 3 CYHAYYHA;
4 —psima; 5 — kKoca; 6 — moxuia; 7 — nekada; 8 — mepeBepHyTa; 9 — direkcypa;
10 — MOHOKITIHATH

Cxuaziku k1acudikyroTh 3a KUTbKOMa O3HAKAMU.

3a moJIOKEHHSIM OChOBOT IIOMIMHUA — Ha MPsAMI (SIKIIO OCbOBA TUIONIMHA CTOITh
BEPTUKAJIBLHO), MOXWIl (SIKIIO OChOBa IUIONIMHA HaxXWIeHA), Jiexadl (SIKIIO BOHA
3aiiMa€e TOPU3OHTAJbHE IOJIOKEHHS) 1 MEpEeBEpHYTI (SKIIO OChOBA IUIOLIMHA
HaXWICHA HIDKYE TOPU3OHTY).

3a xapakTepoM 3aMKa CKJIAQJIKH MOJUISIOTh Ha TOCTPl, OKPYIJIl, 130KJIiHAJIbHI
(XapakTepu3yloThCsl NapajeIbHUMU KpUjiaMu), BISJIONOMIOHI, CYHAYYHI (MaroTh
MJIOCKUH IMUPOKUNA 3aMOK).

3a CHIBBIIHOIICHHSM pPO3MIpIB (AOBXHMHM 1 IIUPUHU) Yy IUIAHI CKJIQJKU
MOAUISAIOTH Ha JIHINHI, OpaxiCKIaIKH Ta 130MEeTpHUUHi. B ninilinux ckiiangkax J0BXUHA
3HAYHO TEPEBUIIIYE iX MMUPUHY. bpaxickiaoku — 11e OBaNbHI CKIAIKU, TOBXHUHA SIKUX
y 2...3 pa3u nepeBUIlye MIUPUHY; CEPEe] HUX BUAUISIOTH OpaxiaHTUKIIIHATI (BUITYKIII
CKJIQJIKK) 1 OpaxiCUHKIIHAM (BTHYTI CKIaAKK). B i3omempuunux ckinaakax JOBXKHUHA 1
HIMpHUHA TPUOIU3HO OJHAKOBI. BUITyKIII CKJIaIKM TaKOTO THUITY Ha3UBAIOTh KYNOJIAMU,
a BrHYTI Mynvoamu. Takl CKIIQIKKU XapaKTepHi AJis 1aTpopMHUX 00IacTe.

Cxiaiki TpYIMyIOThCS B PI3HUX CTPYKTYypax 3€MHOI KOPH HEOJHAKOBO. Y
CKJIQIYacTUX OOJACTSAX CIIOCTEPIraeThbCsl OJHE CITIBBIIHOIICHHS, a Ha TiaTpopMax —
iame. CyKyIHICTh CKIaJ0K, BIACTUBY TTIEBHUM CTPYKTYpaM 3eMHOi KOPH, Ha3HBAKOTh
cknaouacmicmro. Bona 6yBae oBHa, epepuBYacTa 1 IpOMIXKHa.

lloéna cknaouacmicms XapakTEPU3YEThCS THUM, IO JIHIAHI CKJIAJIKH
(aHTUKITIHAI 1 CHHKJIIHAJI), MalOYu MPUOIN3HO OJHAKOB1 PO3MIPH, PO3TAIIOBYIOTHCS
napajiejibHO OJHa OJHIH, 3aiiMaloyM BCIO IUIONLY JaHOI TEPUTOPIi 1 HE 3aJIUILIAI0YN
TUISTHOK 3 HEMOPYIICHUM 3aJiAraHHsAM BepcTB. [loBHA CKIIayacTiCTh XapakTepHa JJIs
ckiagyactux obnacteil. Hepimko B ckimagyacTux oOJacTSX BUHUKAIOTH BEJHKI
MITHATTS 1 MPOTMHM, YCKJIAJHEH] PAJOM aHTUKIIHAJIBHUX 1 CHHKJIIHAIBHUX CKJIAJ0K.
[Tepuri 3 HUX Ha3UBAKOTh AHMUKIIHOPIAMU, APYT1 — CUHKIIHOpismu. B cBOW0O uepry,
AHTUKJTIHOPIT 1 CHHKIIHOPII TPYNYIOTHCS, YTBOPIOIOYM BEJIMKI CKJIaaHOI OyaoBU
CKJIaIUacCTi CHOPYAH, SIKI Ha3UBAIOTh Me2aaHmuKiiHopisimu, abo 3amaavuHu —
Me2aCUHKATHOPDIL.

Ilepepusuacma cknraouacmicms XapaKTEPUYETbCS HASBHICTIO OKPEMHUX
1301b0BaHUX (JIOKAJIIbHUX) CKJIAJOK, MDK SKHUMH € JUISHKH 3 TOPU30HTaJIbHUM
3QJISITAaHHSIM BEPCTB. 3a (POPMOIO 1€ MEPEBAXKHO KYIOJIOMOAIOHI CKIaJAKU, MYJIbIH,
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Opaxickimanku 1 Quiekcypu (KOJIHOMOMIOHI 3TMHU BEpCTB). Taka CKJIaa4acTiCTh
CIIOCTEPIraeThCsl B MIATPOPMHUX oOnactsax. [lpomisxcua cxknadyacmicmy BIACTHBA
nepexiiHUM 30HaM MDK CKJIaJuyacTUMH o00jacTsaMu 1 IuiaTdhopMaMu, KpaoBUM
IpPOrUHaM.

Po3pueni (0u3’toHKmueni) mexKmoHiuHi ROpPYyuieHHA YTBOPIOIOTHCA TO/II,
KOJM HaIlpyXEHHS, sSIKI BHUHUKAIOTH Yy 3€MHIA KOpi, JOCATAlOTh BEJIMYMH, SKI
NEPEBUIIYIOTh MEXY MIIHOCTI FlpCLKI/IX nopi. Buainaiore 1Bi TPYHH PO3PHBHHX
TOPYIICHb: PO3PHBH 0€e3 3MiIlIEeHHS T1PChKUX r[opm 1 31 3MIIIEHHSM FlpCBKHX HOpl,ZI

Jlo po3pugie 6e3 3miugenna HanexaTh JIIHIHHO BUTATHYTI TEKTOHIYHI TPIIIHUHH,
Kl 9acTO 3YCTPIYalOThCA B SApax JIHIMHMX CKIAJO0K, a TaKOX paaialbHl 1
KOHIIEHTPUYHI TPINIMHU Ha KYMOJOMOAIOHMX MIAHATTAX. 3a KyTOM Haxwuwiy ix
MOUIAIOTE Ha: crabonoxuneri (3 KyroM Haxuiy Bim 0 go 10°), nonoconadaroui (Bin
10 mo 45°), kxpymonaodaroui (Bim 45 no 80°) 1 sepmuxanvui (80...90°). 3a mupuHOIO
PO3KPUTTSI TEKTOHIUHI TPIIIUHKU MOJUISAIOTh Ha 8i0Kpumi, 3axpumi (B SIKMX PO3PHUB
CIIOCTEpITAEThCS, aje CTIHKA JyKe 30JKeH1) 1 npuxosani (Kl HEBHIUMI
HE030pOEHMM OKOM, ajle J00pe CHOCTEepIraloThCcsl MPU PO3KOIIOBAHHI TIPCHKOI
nopoau). CucteMH TEKTOHIYHUX TPIIIMH MalOTh BEIUKHI BIUIMB Ha (OpPMYyBaHHA
penbedy 1 rigporpadiqHoi CITKH.

Pospueu 30 3MIWEEHHAM XaPAKTEPU3YIOTHCS 3MIIICHHSIM FipCBKI/IX MopiJl 1o
TlelI/IHl pospuBy. B HuX BUIIISTIOTH IMiUYeat — TPIMHY, MO SKi BiAOyBaeThCS
3MIIIEHHS, 1 Kpuia — 3MIIIeH]1 OJIOKU T1pChKUX TMOPIJI, p03Tam013aH1 o oouaBa O0oKU
Bl 3MmimnyBaya. Kpwio, posramioBaHe BUIIE IUIONIMHHM 3MilllyBadya, Ha3UBaIOTh
BHUCSIYMM, a TPOTIICKHE JeKaunM. Bimgame MK BUCSYUM 1 JIKAYUM KPHIIAMH
Ha3UBAETHCS AMNIIMYOOI0 3MIUJeHHS.

Jlo pO3pUBHUX TEKTOHIYHUX TMOPYLIEHb 31 3MIIICHHSIM HaJle)KaTh CKUIH,
MKW, HACYBU, 3ABUTH 1 OUIBII CKJIaJHI MOPYHIEHHS CKHJIO-3ABUTH, CX1T49acTi
CKHIH, TpabeHu i ropctu (puc. 22).

Puc. 22. Po3puBHi quciokartii:
a — CKHJI; O — CTYNMIHYaCTUH CKUJ; B — MIAKU; T — HACYB; 1 — TpaOeH; € — TOPCT;
1 — HenopylIeHa YacTHHA TOBILI; 2 — 3MIIIeHa YaCTHUHA;
[T — moBepxHs 3eMJli; p — IJIOMIMHA PO3PUBY BEPCTB
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Ckuo — pO3pUB 3 BEPTUKAIBHUM a00 HAXHWJIEHUM 3MIIlyBaueM B CTOPOHY
omyuieHoro kpuia. CKuu yTBOPIOIOTHCS IPU PO3TATYBAaHHI 36MHOI KOPH.

Iliokuo — po3puB 3 KpyTomagarouuMm (moHaj 45°) 3MillyBaueM, MO SIKOMY
BUCAYE KPWJIO MIJHATE BIIHOCHO JIEKAa4yoro, a 3MIIN[yBau HAXUJICHUH B CTOPOHY
HiIHATOTO Kpwiia. BUHMKae mpy TEKTOHIYHOMY CTHUCKYBaHHI.

Hacys — po3puBHe nopyiieHHs 3 nmojiorum (1o 45...60°) HaxuioM 3MillyBaya,
y3JI0BXK SIKOTO BUCSIYMM O1K MITHATHN BIIHOCHO JIE)KAUOTO 1 HACYHYTHH Ha HBOTO. SIK
1 KK, HACYB TE€X BUHUKAE B YMOBaX TEKTOHIYHOTO CTHUCKyBaHHS. ['OpH30HTabHI,
ab0 ToJIOT1 HACYBH 3 MEPEMINIEHHSIM TIPChKHUX MOPI Ha BiAAaidb y KiIbKa JECATKIB
KUTOMETPIB HAa3UBAIOTh wap sAxcamu, a0 TeKTOHIYHUMU TTOKPHUBAMHU.

306ue (3cyB) — pO3pUB 3 BEPTUKATLHUM a00 HAXHWJICHUM 3MIIlyBaueM, Y3JI0BK
SKOTO KpHJIa 3MIIIeHI OJHE BIJHOCHO iHIIOro. Yacto mpu 31BHUTax BigOYyBaeThCS
MEePEeMIIIEHHS HE TUTHbKU B TOPU3OHTAIILHOMY, ajle i Y BEpTHUKAIbHOMY HampsiMi. Taki
PO3PUBHU HA3UBAIOTh CKHJI0-3/IBUTAMHU.

Cxiowacmi cxuou — CHUCTeMa CKHUJIB, B SKId KOXXHE HACTyIHE KPHJIO €
OITYIIEHUM IO BIHOIIEHHIO JI0 MONEPEAHBOTO.

I'paben — omymieHa AUISTHKA 3€MHOI KOPH, BIJJIJIEHA CKHJIAMH, PiJIIe
MIJIKUIaMU, B1I CYMDKHHUX, BITHOCHO IMIAHATHX JUISTHOK.

lopcm — migHATa AUISHKA 3€MHOI KOPH, BIJJIJIeHA CKHJaMHu abo IiJKuIaMU
Bl CyMDKHHMX AUISHOK. JIIHIHO BHUTSTHYTI Ha COTHI a00 W THCSYl KIJIOMETpIB
CKJIaJIHI CUCTEMHU TpabeHIB, 4acTO MOEJIHAHI 3 TOPCTaMU, HA3UBAIOTHCS pughmamu.
[upuna pudtiB konuBaeTbcss B Mexax Big 5..20 mo 200...400 km. TunoBumu
NpUKIaJaMU Cy4dacHUX BeJIMKMX pupToBUX cucreM € CxigHo-AdpHUKaHChKa,
baiikanscpka Ta 1H. [1omiOHI CTpyKTypH BUSIBIEHO 1 B OkeaHax. Hampukiazn, pudru
MIJIBOJIHUX XpeOTiB ATiaaHTU4YHOrO, [HAIMCHKOrO Ta IHIIMX OKEaHiB. 3 pUPTOBUMHU
30HaMH IOB’s13aH1 3eMJIETPYCH 1 BYJIKAHIYH1 TPOLIECH.

Oco0nuBYy KaTeropiro pO3pUBHUX TEKTOHIYHUX CTPYKTYP YTBOPIOIOTH 2IUOUHHI
posniomu. BOHM HeEpiAKO pO3UJICHOBYIOTH BCIO JiTOCchepy Ha OKpemi OJIOKH.
TpuBamicth pO3BUTKY Ta ICHYBAaHHA TJIUOMHHUX PpO3JIOMIB JyK€ BEJIHMKa 1
BUMIPIOETHCS T€OJIOTIYHUMU TIEP10IaMU 1 epamH.

BuBueHHs TekTOHIUHUX Nedopmalliii Mae BeJIWMKe MpaKkTUYHE 3HAYEHHS, 00 3
HUMHU TIOB’SI3aHUM psii KOPUCHUX KomanwH (HadTa, ras3, mia3eMHI BOIU Ta PyAH
MmetaniB). KpiM 11boro, BOHH CyTTE€BO BIUIMBaIOTh Ha ()OPMYBAaHHS PeNbedy 3€MHOI
MOBEPXHI.

3araJjbHi BiZoMoCTi Ipo 3eMmiieTpycH

3emnempycu — 1e pamnToBl KONMHMBAHHS 3eMHOI kKopu. Hayka, sika BUBYae
3eMJIETPYCH, HA3UBAETBCS CEUCMONOZIEIO.

3a MOXOIKEHHSAM 3eMJIeTpycH OyBarOTh HETEKTOHIYHI 1 TEKTOHIYHI.

Jlo Hemexkmouniunux 3emaempycié HajexaThb OOBaJibHI, BYJKaHIYHI 1 IITYYHI,
CIPUYMHEHI AISUTBHICTIO JIFOJWHU (HAMPUKIIAJ, IITYyYHUMH BUOyxaMu). HeTekToHiuH1
3eMJIETPYCH OXOIUTIOIOTh HEBEJIMKI IO, TPAIUISIOTHCS 3pIKa 1 MalOTh HE3HAYHY
CUILY, TOMY 30CE€PEAMMO YBary JIMIIE Ha TEKTOHIYHUX 3eMJIETPYCax.
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Texmoniuni 3emiempycu TPUBAIOTh MEPEBAXHO KUIbKa cekyHA. lle mim3emHi
yZapu MEBHOI CHJIH, SIKI CYIIPOBODKYIOTHCS TOIITOBXaMH 1 KOJMBAaHHSAMHU Ha 3€MHIN
noBepxHi. CUJIbHI 3eMJIETPYCH € TPI3HUMHU KaTacTpodamu, BOHH PYHHYIOTh OYAMHKA
Ta 1HII CIIOPYAH, TIPU3BOAATH 70 3arudeni moaei. ToMy cepes rpi3HUX CUJl IPUPOAH
3eMJIETPYCH 3aBXKIU Oyiu HailcTpamHimuMu Juist oaudd. [lo-mepiie Tomy, 110
MMOYMHAIINCSA 3HEHAIbKa 1 BiOyBamMcs OJMCKAaBUYHO, a TO-IPyre — 3 BEIUKOIO
PYWHIBHOIO CHJIOIO. 3a BCIO ICTOPIIO JIFOACTBA 3a(iKCOBAHO HEMAJIO YK€ CUIIBHUX
3eMJIETPYCiB, fAKi 3aBAaBanu Oarato swmxa. Jlume y XX cr. ix Oyno OIu3bKO
tpuanaTy. Haitbinmemi 3 Hux: Meccinebkuit (Itamis) B 1908 p., mig dgac sxoro
3aruHys0 Onu3zbko 100 000 mroxedt, Kuraiicekuit B 1920 p. — 200 000 >xepTs,
Amrxabancekuii B 1948 p., skmidi  Maike TIOBHICTIO 3pYHHYBaB  CTOJIUIIIO
Typxkmenucrany, Tamkentcekuit B 1966 p., Kuraiicekuit B 1976 p., Chitakcbkuii
(Bipmenis) B 1988 p. Ta iH.

TexkToHIYHI 3eMJIETPYCH BHUHMKAIOTh Ha PI3HUX mOuHax. [IpuumHoro ix
BUHHMKHEHHSI € panToBE, CTPUOKOINOAIOHE 3BUIBHEHHS BEJIMKOI €HEprii B HaJpax
3emill, BUKIMKAHE MEPEMIIIEHHSIM Mac TIpCbKUX TMOpiJ, HaiyacTime B3IOBX
po3ioMiB. Po3psika 1ux HampyKeHb BUKJIMKAE CEHCMIYHI KOJMBAHHSA y BUIJISIIIL
XBWJIb, fAKl, JIOCATHYBIIM 3€MHOI MOBEPXHI, CIPUUYMHIOIOTH pyiHYBaHHSA. Micie B
3eMHIl KOpi a00 BEpXHIM MaHTIi, ¢ BUHUKAE 3EMJIETPYC, Ha3UBAETHCA OCEPEIKOM
3eMIeTpycy. B mieHTpi ocepenka — cinoyenmp, MPOEKIIis SIKOTO HA MOBEPXHIO 3eMili
HA3UBAETHCS eniyeHmpom.

i1 yac TEKTOHIYHUX PYXiB, KOJU HAIIPY>KEHHS NEPEBUILYE MIIHICTh FPCHKUX
MOpiJl, y TINOUEHTPl 3BUIBHSAETHCSA BEJIMKA KUIBKICTh €HEPrli, sIka MEepeXOJUTh 3
MOTEeHIIaTbHOI (OpMH B KIHETUYHY 1 BUKIMKAE CEHUCMIYHI KOJIMBAHHS, IO
PO3XOAATHCA Bif ocepeaky B yci 6oku. CeiicMIuHI XBUJII € ABOX THUITIB: MO3/I0BXKHI 1
norepeuHi (puc. 23).

llo300601cHi xeéuni (P) — 1ie mpoliec KOJIMBHUX PYXIB YaCTMHOK PEYOBHHHU
B37I0BX CEeMCMIYHOTO Mpodit0, TOOTO y HANPSMKY BiJI ocepeqiKy abo 10 OCepeaKy.
Bonu npu3BosSTE A0 MOMEPEUYHOT0 CTUCKAHHS 1 PO3PIJPKEHHS peuoBUHU. [103/10BKH1
XBUJIl MOMIMPIOIOTHCA B YCIX CEpEOBHUIINAX, ajieé 3 PI3HOIO MIBUJKICTIO: Y TOBITPI —
330 M/c, Boti — 6ym3bko 1500 M/c, TIpChbKUX TTOPOJIaX 3eMHOT KOpH — J10 S...7 KM/C.

llonepeuni xeuni (S) — 1e Opouec KOJMBHUX PYXIB YAaCTUHOK PEUYOBHHHU
BIIOTIEPEK CEUCMIYHOrO Tpo(disito, TOOTO MEPHEHAUKYJISIPHO IO TOIIMPEHHS Ccamoi
xBWiIl. Yepe3 piauHU 1 ra30mo/i0HI PEYOBMHM MOIMEPEYHI XBWJII HE MPOXOIATh. Y
TBEpJUX TUIaX BOHU MOIIMPIOIOTHCS, ajie€ 3 MEHIIOK MIBHIKICTIO, HIXX MO30BXHI.
Kpim 1poro, Ha noBepxHi 3emili BAHUKAIOTh MOBEPXHEBI XBUJIl. BOHU MOMIMPIOIOTHCS
3 HEBEJIMKOIO IIBHUJKICTIO, ajié B EMIIEHTPl MOXKYTh 3aBJaBAaTH BEIMKOI IITKOIM.
[ToBepxHEB1 XBWJII HarajyrTh XBWJ, SIKI BHHHKAIOTh Ha TOBEPXHI BOJHU, KOJIU
KUHYTHU B HET KaMiHb.

VY 3B’3Ky 3 TUM, IO JdiHIA yAapy, abo ceHWCMIuHI MpPOMEHI, B EMILEHTpl
BUXOJSITh Ha TOBEPXHIO 3eMJl MiJ MNpSAMUM KyTOM, CHJIa yAapy B eMIIeHTpi €
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HaWO1IBIIOW. 3 BiIJAJICHHSM Bl HHOTO BOHA 3MEHITyeThes. JIiHis, sika crioydae
TOYKH MPOSIBY 3eMJIETPYCY 3 OJTHAKOBOIO CHIIOI0, HA3UBAETHCS i30CELCOBOIO.

Puc. 23. Tumnosi npy>xHi
KOJTMBAHHS:
| ﬂ ‘ a — Mo3/T0BXH1 XBU P y
l ﬂl METAIIEBOMY CTEPIKHI, 10
BUHHKAIOTH IT1JT 9ac yJapy
g MOJIOTKOM;
/‘\/\/\/\/\/\ 0 — mornepeyH1 XBUJIl S, 110
o BUHUKAIOTh NMPU KOJIUBAHHI
P CTpYHH (CTPUIKOIO MOKAa3aHO
HaIPSMOK PyXy XBHJII)

‘ ‘*IIT
0

[Inoma, B Mexax $KOi 3eMJIETpyC JOCSIr HalOUIbIIOl 1HTEHCUBHOCTI,
HA3HUBAETHCA nJelicmoceticmosoro oobnacmio (puc. 24), a mioma, sSka B3araji 3a3Hae
KOJIMBAaHb Ii]T 4ac 3eMIIETPYCY, — 00aaCmiI0 3eMAempycy.

Puc. 24. Ocepenok Ta i30cecTi
3eMIICTPYCY:
1 — ocepenok (rinouexHTp);
2 — CTiNEeHTD;
3 — mnelcToceiicToBa 30Ha;
4 — 130ceiicTh; 5-8 — 30HM 0aJTBHOCTI

3eMyeTpycH BHUBYAKOTh 3a JIONIOMOIOK) TMPWIAMIB, SIKI Ha3UBaIOThCS
ceticmoepaghamu. OCHOBHOIO 1 HAMBAXIIMBIIIOK YaCTHHOO ceiicMorpada € MasiTHUK.
3 HUM 3’ €HYETHCS TEPO, AKE 3aMUCY€E XBIISACTY KPUBY Ha CTPIUIli, IO PyXa€ThCS 3a
JIOTIOMOTOI0 TOJMHHUKOBOTO MEXaHI3My. 3alucaHa Ha CTpIdlll KpUBa HAa3UBAETHCA
ceticmocpamoro. BoHa 3 BETUKOIO TOYHICTIO B1JI0OpaXkae aMIUTITYly KOJIMBaHb IPYHTY
1 1X yacToTy B 4yaci. Ha KoHi#l ceficMIuHIi CTaHIIi BCTAHOBIIIOETHCS TIEPEBAKHO TIO
Tpu ceiicMorpady — OJUH 3 HUX PEECTPYE BEPTUKAIIbHI KOJWBAHHS, a J[Ba 1HII —
TOPU30HTAJIbHI, OPIEHTOBAaHI B IIMPOTHOMY 1 MEPHUAIOHAILHOMY HamNpsIMKax.
BuByeHHs BCiX TphOX ceiicMorpam Ja€ MOXKIMBICTh BU3HAUYMTH PO3TAITyBaHHS
emileHTpa, TJIMOMHY TIMOILEHTpPa, €HEpriro B ocepenky Tta iHmi jgadi. CywacHi
ceficmorpadu peecTpyroTh 3eMJIETPYCH, 1110 BiIOYBAIOTHCA B OyIb-SKIi TOUIl 36MHOT
KyJl.

Iumencuenicmos — 1€ 30BHIIIHIN eeKT 3eMIeTpyCcy Ha MmoBepxHi 3emiii. Bona
BU3HAYAETHCS BI3yaJIbHO MIJISXOM CITIBCTABJICHHS MK COOOIO CTYTEHS MOIIKOKSHHS
M1JI3EMHUMH TIOIITOBXaMH OYJliBEJb, 32 BPAOXKEHHSM, SIKE CHpPABIISLE MIA3EMHUN yaap
Ha JIIOJIEM, 3a KUIBKICTIO XEpTB, NedopMmamisiMu IPYHTY TOUIO. [HTEHCHBHICTH
BUpaxaeTbcsi B Oamax. Jlyg BU3HAUYEHHS CUJIM 3€MJIETPYCIB 3aCTOCOBYIOTH pi3HI
IITKAJIA, ajleé HaWOLIbII PO3ITOBCIOKEHOIO € 12-0abHa mKajia. 3a Her HakclaOumi
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3eMJIETpYC OIIHIOEThCS B | Oaiy, HalicunpHImmMA — B 12 OamiB. [na mpukiagy
HABOAMMO CKOpPOYEHMM BapiaHT 12-0anbHOT KA, SIKOO KOPUCTYIOTHCS y JTaHUN
yac B YKpaiHi:

1 Gan (HEMMOMITHHI ) — PEECTPYETHCS JIMIIIE MPUIIAJIAMH;

2 Oamu (myxe ciabuii) — BITYYBAETHCA B OKPEMHMX BUMAJKax JIFOAbMH, SKi
nepeOyBaloTh Y TOBHOMY CITOKOT;

3 Oanu (cnabkuif) — BiIUyBa€eTbCsl HebaraThMa JIIOJIbMHU yCepeInH1 OYINHKIB;

4 Oamu (MOMIpHUIN) — BITIYBA€EThCS OaraThMa JIFOJABMH, MOIJIMBI KOJTHBAHHS
BHUCSIYMX TIPEIMETIB, IPUKAHHS BIKOH, JBEPEH;

5 OamB (IOCUTh CHUJIBHUI) — BIIYYBA€ThCA BCIMA, KOJUBAHHS BHUCSYHX
MpeIMETiB, CKPUITIHHS MiIJIOTH, MPOKUAAIOTHCS Ti, XTO CIIHUTB;

6 OamiB (CHJIbHUIA) — JIeTKE MOLIKOKEHHS JeSKUX OYIMHKIB: TOHKI TPIITUHU B
MITYKaTypli, TPIIIUHH B I€YaX TOIIIO;

7 6aiiB (Ay*e CUJIbHUN) — 3HaYHE MOUTKOXKEHHs Oy/IMHKIB, MaIal0Th JUMapi,
BUHUKAIOTh TPIIIMHU B CUPUX IPYHTaX, Ha Oeperax MosiBISIOTHCS 3CYBH;

8 OaniB (pyiHIBHUIA) — OyAMHKU AyXKE MOIIKOKYIOThCS, OUIBIIICTh TUMAapiB
najae, BAHUKAIOTh TPIIWHU 1 3CYBU Ha CXWIAX Tip;

9 GaniB (CyCTOUUIMBUM) — CUJIbHE TMOIIKOKCHHS KaM’ STHUX OYJIWHKIB; JEsKi
OyAMHKYU pyHHYIOTbCS [TOBHICTIO, 00OBaJIM, OCUIIH, 3CYBHU;

10 GainiB (3HUIIYIOUNI) — pYHHYBaHHs 0araThoX OYJMHKIB; TPIIIMHUA B IPYHTI
1o 1 M 3aBIIMpIIKKA, 0OBAJK, 3CYBH; 3HAUHE MOIIKOJ>)KEHHS Tpedeib, HACHUIIIB,;

11 GaniB (karactpoda) — MOBHE pyHHYBaHHS KaM SHUX CIHOpYJ, YUCIEHHI
TPIUIMHU Ha MOBEPXHI 3e€MJIl 1 BEPTUKAJIbHI 3MIIICHHS IO HUX, BEJIMKI OOBalIM B
ropax;

12 OaniB (cuibHa Kartactpoda) — 3MiHA peiibey y BEIMKHX MacliTadax;
YUCJIEHHI CKHUJOBI TPIIIMHUA 1 3MIMICHHS MO HUX, OOBaJIM CKEb, 3CYBH; IOsBa
BOJIOCTIA/IIB, 3M1HA PyCeT PIK.

Sk 3a3Hauanocs BUIIE, KOXKEH 3eMJIETPYC CYINPOBOKYETHCS 3BUILHEHHSM
BEJIMKOI KUIBKOCTI MPYXHOI €Heprii, 1 OJAHE 3 BaXKJIMBUX 3aBJlaHb NPU BHUBYEHHI
3eMJIETPYCIB TOJISITa€ B TOMY, IIOOM BHU3HAUYUTH BEJIMYMHY I[i€1 €HEeprii sK
00’€KTUBHOTO TIOKa3HUKAa CWJIM 3emileTpycy B mudpax. Tomy BHHHKIA MOTpeda
CTBOPHUTH IIKaNy, sKa O OLIHIOBajJa BEJIWYMHY 3E€MJIETPYCIB, IO 3aJE€KHUTh BIJ iX
MOYATKOBOI €Heprii, a He BIJ TOr0, SIK BOHU MPOSIBISIOTHCS B KOXHOMY IYHKTI
crocrepekeHHs. Taky IIKally Ha3uWBalOTh wWiKalolo Maecuimyou. Marsityaa
OOYHUCITIOETBCS HA OCHOBI JaHUX ceiicMorpadiB 3a MaKCUMAaJIbHOIO aMILTITYIO00
3MIIIEHHS] YaCTUHOK IPYHTY Ha yMOBHIA Biactani 100 kM Big emineHTpa. Bona
XapaKkTepU3y€e €HEPrito, sSKa BUIAUISETHCS MPH MPYKHUX KOJUBAHHIX, TTOPOKEHHUX
mpoiiecoM B ocepeaky. Jyisi 3pydHOCTI MarfiTyJla BU3HAYAETHCA BEITUYHHOIO,
MPOMOPLINHOIO JECATKOBOMY Jlorapu(My eHeprii nuxX KoJuBaHb. MarHiTyna aae
MOXJIUBICTh OUIbII OO ’€KTUBHO OIHUTU TMOTYXKHICTb MPOLECY B OCEPEIKY
3eMIIETPYCY, HIK OabHICTb.

Ocepenku 3eMJIETPYCiB MOKYTh BUHUKATH Ha PI3HUX MIHOMHAX — BiJl TEPIIUX
kiomeTpiB a0 600...700 km. OpHak HalOUIbIIA KUIBKICTH iX — B 1HTEpBaIl 0
100...200 kM. ¥V Kpumy Oinpliia yacTHaA 3eMJIETPYCIB BiIOYBAa€ThCs Ha TIIMOMHAX
15...30 km. Y Kapnartax ocepeikyd CUIBHUX 3€MJIETPYCIB — Ha TIUOWHI OJIM3BKO
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150 kM, a Ha Jlanexkomy Cxoni B310BXk rpanu Kypuiabcbkux ocTpoBiB — 10 600 kM 1
Oinp1Ie.

baratopiyHMMU JOCTIKEHHSIMU BCTAHOBJICHO, IIO OCEPENKH 3eMIIETPYCiB
PO3TAaIIOBYIOThCS TEPEBAKHO B3J0BXK 30H BEIUKUX CKHUIIB. BHacHiZOK pamToBOro
3MIIIEHHSI Mac B3/I0BX TEKTOHIYHUX PO3PHUBIB, KpWIa SIKUX MEPEMIIIYIOTbCA Y
NPOTWICKHUX HANpsSMKaxX, BUHUKAIOTH 3eMieTpycu. Po3puBH, 3 SKUMU TOB’s3aHi
OCEpeIKU 3eMJIETPYCiB, BiTOYBAIOThCS NMEPEBAXHO Ha BEIMKHUX TIHMOWHAX, ane B
OKpeMHUX BHUIMAaJKax BOHM MOXYTb BUXOAWTH Ha MOBEPXHIO, YTBOPIOIOYH YCTYNH B
penbedi, TKi HA3UBAIOTH eCKAPNAMUL.

[opiuHo Ha 3eMHIN Kyl BiAOYBA€THCS MOHA MIJIBIOH 3eMIIETPYCIB PI3HOTO
kiacy. [Ipore BcTaHOBUTH Oy/b-SKY NEPIOAUYHICTD Y MPOSIBI 3eMJIETPYCiB BaKKO. B
[IJIOMY CEHCMIYHHM PEXUM MPOTITOM COTEHb POKIB 3MiHIOEThCS clabo. OcTaHHIM
4acoM MOMIYEHO 30UIbIICHHS KIJIBKOCTI HEBEIMKHUX 3E€MJIETPYCIB, MOB’S3aHUX 3
AHTPOTIOTEHHUMU (DaKTOpamMu (06BaﬂaMI/I Ty YHIMHU BH6yxaMH TOIIIO).

Jns cuabHEX 3eMJIETPYCIB XapaKTEpHi TMOBTOPHI TOINTOBXH (aghmepuiokiL).
Bonu cBimuaTh mpo Te, IO TOJIOBHUM 3eMIICTPYC HE 3HAB yCiX Hampyr, fKi
HAarpoOMaJWjIkCs B 30HI OCEpelKa, 1 MpOoIeC 3BUILHEHHS €HEprii Iie AeAKHil dac
IPOJOBXKYETHCS.

I'eorpagivyne nommpeHHs 3eMJIeTPyCiB

Ha Ttepuropii 3emMHOI KyJl eHIEHTPU 3€MIIETPYCIB  pO3TalllOBaH1
HepiBHOMIpHO. B omHMX Micusix 3emiieTpycu BiOyBalOThCS 4YacTO 1 JIOCATAIOThH
BEJIMKOI CHIIM; TaKl 00J1acT1 HA3UBAIOTHCS CEUCMIYHUMU.

OO6sacTi HaWOLIBII 1HTEHCHUBHOTO TMPOSIBY 3E€MJIETPYCIB YTBOPIOIOTH JIBa
ceiicMiuyHl mosick — Cepea3eMHOMOPChKUN  (IIUPOTHUM) 1 THUXOOKEaHCHKUN
(mepunionansHuil). Ilepmmii 3 HUX mpocTsraeTbes Bin [OpanTapy Ha cxin uepes
[Tipenei, Anenninu, bankanu, Kapnatu, Kpum, KaBkaz, Many Asito, Konernar,
INuaykym, [imanai qo octpoBiB IHmoHesii. Jpyruil oXOIuioe TipcbKi CHOPYIH, SIKI
OTOYYIOTh THUXUI OKeaH, a TakoX OCTpiBHI ayru Tuxoro okeany 1 Inmonesii. Kpim
HA3BaHMX JIBOX OCHOBHHUX TIOSICIB, 3eMJIETpYCH TpOsBIsAOTECA B Tsanp-1llani,
ripcbkux cnopynax Ilpubaiikanns, Mouromii, Kuraro, B 0051acTIX BEIMKUX 03€p Y
Adpuri Ta B IHIIUX MICISX.

Jlo aceiicMiuHuX oOnacTed HalieKaTh MPOCTOPl PIBHUHU MATEPHUKIB, SKUM
Bi/MOBIIal0Th AaBHI mnatdopmu (CxigHo-E€Bporneiicbka, Cubipcbka, Kanasncbka,
bpasunbcbka, AdprkaHcbka, ABCTpaliicbka), BHYTPIIIHI YACTUHU OKEAHCHKUX TUTUT
Ta MOJIOZI TUIATGOpPMHU.

Y  reorpadgiyHOMY TIOMIMPEHHI 3EMJIETPYCIB  CIOCTEPITAa€ThCS  TIE€BHA
3aKOHOMIPHICTh — yC1 BOHM IOB’si3aH1 3 00JIACTSIMU BHCOKOi CY4YacHOi TEKTOHIYHOI
aKTUBHOCTI, 1HAKIIEe KaXy4d, 3 MOJOJUMH TIPCHKUMH CIOPYJaMH, B SKHX
MPOSIBJISIIOTECA 1THTEHCUBHI CydacHl JudepeHuiioBaHl TEKTOHIYHI pyxu. B mwux
perioHax Oe3nepepBHO HArpOMaKYIOThCSl TEKTOHIUHI HAMPY>KEHHS, K1 MEeP1OAUYHO
PO3PSAIKAIOTHCS Y BUTJISI 36MJIETPYCIB.

Jns toro mo® J[aTu ysSBIEHHS NOPO MOXJIMBE MICHE MPOSBY 1 CHITY
3eMJIETPYCIB, SIKI MOXYThb BUHUKHYTHM Ha JaHIil TepUTOpii, MPOBOIATH celcMiuHe
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pationysanns. BoHO Mae BelMKe 3HaYeHHsI, 00 TOKa3ye, 16 MOXKHA 3aKJIaJaTH BEJIHUKE
OyIIBHUILITBO 1 SKUX 3axXOJiB Tpeba BXKUTH, 00 3amo0irTd pyHHYBaHHIO
3eMJIETpyCaMH.

CeiicmiuHe paiiOHYBaHHS i IPOrHO3yBaHHS 3eMJIETPYCIB

CeiicMmiuHe pailoHyBaHHsSI IIPOBOJIATh HA OCHOBI JaHUX PO CUIIY 3€MJIETPYCIB,
K1 OyJu Ha IIH TEpUTOpii B MUHYJIOMY, 00 BOHH MOXYTh OyTH 1 B MailOyTHbOMY.
Jlns TepuTOpii, A€ CUIBHUX 3eMJICTPYCIB IIe HE OYyJI0, PO iXHI MOKJIMBI MPOSIBYU 1
CIIIy CYIsATh Ha OCHOBI CHIBCTaBJICHHSA X TIeOJIOTIYHOI OyIOBU 3 pailoOHaMH, 1€
3eMJIETPYCH MPOSABISIUCS. SIKIIO BOHAa OMU3bKa O TeOJOTri4HO1 OylOBU paioHy, B
SAKOMY BK€ TMPOSBIUINCS 3€MJIETPYCH, TO iX CIIJl YeKaTu 1 TaM, Je iX I1e He OyIo.
3emyIeTpycCiB CIil 9eKaTH TaKOX y palloHax, J¢ BIAMIYAIOTHCS O3HAKWA IHTCHCHBHHUX
TEeKTOHIYHUX pyxiB. ToOTO ceiicMiuHEe pallOHyBaHHS TMPOBOJIUTHCS HA OCHOBI
CIIBCTaBJICHHSI CEUCMIYHUX 1 TEOJIOTIYHUX JaHuX. KOpHUCTyrOYuCh KapTolo
CEHUCMIYHOrO pallOHYBaHHS, MOYKHA BCTAHOBUTH MAaKCUMaJIbHY CEUCMIYHY OaJbHICTh
JUISL TAaHOTO PaoHy 1 BIAMOBIAHO 3 UM OYiBMII CIiJ] 3BOJUTH TaK, 1100 BOHU HE
pyliHyBamuch mpu 3emierpycax. Jlns 1poro po3poOiieHi cheriaibHi HOPMHU.
Hacammepen nms OyaiBHMITBA BHOMpAOTh MJUISHKHM 3 CTIMKHMH TOPOJIAMH,
0OMEXYIOTh KUIBKICTh MOBEPXIB y OyAMHKAX, YKPIIUTIOIOTH iXH1 dyHAamMeHTH. Benuki
CIOPY/H CTATYIOTH 3aJ11300€TOHHUMU TOsICAMU TOIIIO.

OaHuM 3 HallakTyalbHIMIMX 3aBJIaHb CEHUCMOJIOTIi € MPOTHO3YBaHHS
semieTpyciB. CyyacHa HayKa Ja€ 3MOTy OUIBII-MEHII JOCTOBIpHO mepeadayaTH
palioH TposiBY 1 cmiry 3emuerpyciB. OmHak mependadyuTd MOMEHT ITOYaTKy
3eMJICTPYCY IMOKH M0 HE BJAETHCS, X04a IMEeBHI YCIIXW Ha MIIAXY J0 BUPIIMICHHS ITi€i
npobiemu €. CrmpaBa B TOMy, IO HAKONMUYCHHS HAMPYr y TIPChKHUX IMOpPOJaX
B11I0YBA€THCS TPUBAIMI YaC, 1 KOJIM HACTAaHE MOMEHT PO3pPUBY MOPIiJ 1 iX 3BUIIbHEHHS
BU3HAYUTH Bakko. OJHAK MOMIYEHO, IO TEPEea 3eMIIETPYCOM YacTO 3MIHIOETHCS
MarHiTHE T0JIe, aKyCTU4YHI BJIACTMBOCTI CEPEJOBMINA 1 EIEKTPUYHUIN MOTEHITIAT
aTMocdepH, TiIPOXIMIUHI MapaMeTpu BOJ, HE3BUYHO BEAYTh ce0€ TBapUHM TOIIO.
Huni BuinsoTh Taki MeToau TIiependadeHHs (IIPOTHO3YBAHHS) 3EMIICTPYCIB:
reoxiMivHi (mepen 3eMJICTPYCOM Yy IMA3EMHHX BOJIax HaJ OCEPEIKOM BHHHUKAIOTH
ra3oBO-Ti[POXIMIUHI aHOMaii), Teo(i3uyHI MeTOau (3MIHIOIOTHCA EJIEKTPUYHI
napamMeTpu TIPCHKUX TOPiA, CWiIa TSOKIHHA, IIBUAKICTh CEHCMIYHUX XBUIIb),
reoMHaMIYH1 MeTo 1 ( 0a3yrOThCsl Ha BUBYCHHI TEKTOHIYHUX PYXiB).

Ao emiueHTp 3eMIEeTpycy — Ha JHI MOps ab0 Ha CyXoJoJii, MOOJIu3y
MOpPCBbKOTro Oepera, To BiIOyBaroTbcs Mmopempycu. Ha moBepXHI MOpsi MOPETPYCH
MPOSIBJISIIOTBCS 1HAKINIE, HIX 3eMJIETPYCHM Ha cyxonoii. B Mopl HaBiTh npu ayxe
CUJIBHUX yJlapaxX HE CITOCTEPIra€ThCs BEIMKOTO XBUJIIOBaHHS. JIWIie okpemi CHIIbHI
MOPETPYCH, SKi CYMpPOBOASATHCS INBUJIKAMH OIYCKaHHSAMH 3HAYHUX JUISTHOK
MOPCBHKOTO JIHA II0 PO3PHBAxX, BUKJIMKAIOTHh BEJIHMKI XBWII - ItyHami. IlepeBakHO
IyHami — 11e cepist XBWIb (5...7), K1 WAyTh OJHA 3a OHOI0. BrcoTa XBWiIb nocsrae
20 M. Bonm BuKIMKalOTh KartacTpodu HE MEHIN MaryOHi, HIXK 3eMJeTpycu. Y
BIIKPUTOMY OKeaH1 IyHaml Maike He BIIUYTHI JJIs CyA€H, 00 BOHM MalOTh BEIIUKY
ToBXHHY (B1a rpedens no rpedenst — 10 300 M) 1 HEBENMKY BUCOTY. 3 HAOIMKEHHIM
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no Oepera BumcoTa IfyHami mBHAKO 3poctae (mo 5..10 M, pimme go 20...30 m),
MIBUJKICTh 3MeHIIyeThest 10 30 km/roa. [Hoal XBwii MOXYTh HPOHUKATH BIIUO
cyxomony ao 10...15 kM, pyiiHyrouM Bce Ha cBOeMy NUIIXy. Haluacrimie myHami
CIOCTepIraloThcsi Ha y30epexoki Tuxoro okeany. HemaBHo, miciisi MOpeTpycy B
InaifickkoMy oOKeaHi ITyHaml CHPUYMHWIO 3HA4HI PYWHYBaHHS 3 YHUCICHHUMHU
JIIOJICBKUMU >KepTBaMH Ha y30epexoksax Tainanay, o. Cymarpa, llpi-Jlanku Ta 1H.

YMmoBH Oy1iBHUIITBA B CECMIYHOAKTHBHHMX pPerioHax

[Tpu GyniBenpHUX poOOTax B pailoHax 3eMIIETPYCIB CHiJ Mam’sATaTH, U0 Oaiu
CEMCMIUYHUX KapT XapaKTepU3YIOTh JIUIIE JEesSKI yCepeaHEHI TPYHTOBI YMOBU pailoOHY
i TOMy He BiZoOpaxaroTh KOHKPETHHUX T'€OJIOTIYHHX OCOOJMBOCTEH TOi YM 1HIION
OyaiBenbHOI Twiomanku. L{i Gasy MOBMHHI YyTOYHIOBATHCH HA OCHOBI KOHKPETHOTO
BHUBUEHHS TEOJIOTii U TiAporeojiorii IUIOMagoK. B 3arampHOMY BUTISAI 1€
JOCSTaeThCs 301IBIIEHHAM BUXIJIHUX OalliB, OTPUMaHUX 32 CEMCMIYHOIO KApTOIO, Ha
OJIMHUITIO JUIS TITISTHOK, CKJIaJICHUX IMMyXKUMHU TIOPOJIaMH, 0COOTMBO 3BOJIOKEHUMH, Ta
iX 3MEHUIEHHSM Ha OJMHMLIO s AUISHOK, CKJIQJ€HUX MIMHUMH CKEJIbHUMHU
noponamu. Iloponu II kareropii 3a celiCMIYHUMH BJIACTUBOCTSIMH CBOIO BUXIIHY
OanbHICT 30epiratoTh 6e3 3MmiH (TabdJ. 7).

Tabnuys 7
KopuryBanus 0aJiiB ceiicMiYHUX PAllOHIB HA OCHOBI
IH/)KEHEePHO-Te0JIOTiYHUX TA TAPOreoJOriYHuX JaHUX

banpHicTh paiioHiB 3a

Kareropii ..
. CEHCMIYHOIO KapTOIO
nopij 3a
CEHUCMIYHUMHU [Topoau 7 8 9
BJIACTHBOC-
YTouHeHa BeTMYrnHA
TAMHA :
OaniB
CkenbHi  (rpaHiTH,  THEWCH,  BaIlHAKH,
MICKOBUKHM Ta 1H.) 1 HAMIBCKENbHI (Meprensb,
| TJIMHUCTI TMICKOBUKM, Ty(u, TICH Ta 1H.) 6 7 8

Mopoau; TpyOOyIaMKOBI OCOOIMBO MIIIBHI
MOpoayM TpH TIHOWHI 3aisraHHs  PIBHSA
rpyHToBHX BoA (h) Ginbie 15 M

['muHM 1 CYyTTTMHKA B TBEPJOMY CTaHi, MICKH 1
I cymicku npu h < 8 M; TpyboynaMkoBi mopoau 7 8 9
mpu 8§ <h>10m

[muHM 1 CYIVIMHKM B TUIACTHYHOMY CTaHi,
Il micku 1 cymicku npu h < 4 m; rpyboynaMKoBi 8 9 10
nopoau mpu h <3 m
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Bce ckazane BHILE 11010 KOPUTYBaHHs OalliB AUISHOK CIIPaBEAJIMBE TOJIOBHUM
YUHOM JJI1 PIBHUHHUX YU TOPOUCTHX TepUTOpii. i TipchbKUX pailoHIB HEOOX1AHO
npuiiMaTd A0 yBard mie i iHmi 4uHHUKA. Hebesneunumu ansi OyAiBHUIITBA €
JUJISHKA 3 CHJIBHO PO3WICHOBAHUM pelibeoM, OEperu pik, CXUIU SpiB 1 YIIEIHUH,
3CYBHI ¥ KapcToBi AUISHKM. Bkpail HeOGe3rmeuHl AUISHKH, PO3TalllOBaHI IMOOIU3Y
TEKTOHIYHUX PO3PUBIB. YTpyJHEHEe OYIIBHUIITBO NMPU BUCOKOMY 3alIiTaHHI PiBHA
rpyHTtoBux BoX (1 —3 m). Cnig BpaxoByBaTH, IO HAWOUIBLI pyHHYBaHHS i Yac
3eMJICTPYCIB BiJIOYBAIOTHCS Ha 3a00JIOYEHUX PO3PIHKEHUX TJIMHHUCTHX IMOPOJax, Ha
0OBOJITHEHUX MUITYBAaTUX MOPOJIaX, a TAKOXK Ha JIECOBUX HEYUIIJIBHEHUX TPYHTaX, SIKI
IpU CEHCMIYHOMY CTPYCl €HEPriMHO JOYIIUIbHIOIOTHCSA, PYHHYIOUM MOOYI0BaHI Ha
HUX OyAiBIi ¥ cCIOpyIH.

Ha Tepuropisx, ae cuia 3eMJIeTpyciB He TiepeBuIlye 7 6aiiB, OCHOBU Oy/IBENb
1 cropy MPOEKTYIOThcs 0e3 BpaxyBaHHsS celcMIYHOCTI. B celicMiuHuX pailoHax,
TOOTO B pailloHaX 3 PO3PaXyHKOBOIO CEHCMIUHICTIO 7 — 9 0GajiB, MPOCKTYBaHHS OCHOB
BEJIETHCS BIAMOBIIHO 13 3aTBEPIKEHUMH HOPMATUBAMHU.

B celicMiyHuX pailloHaX HE PEKOMEHAYETbCA MPOKIANAaTH BOJOIMPOBOIH,
MaricTpaJibHl JIHII 1 KaHami3alliHI KOJIEKTOPU B BOJOHACHUYEHUX IPYHTAX (KpIM
CKEJIbHUX, HAMMBCKEIbHUX 1 TPyO0yJIaMKOBHUX), B HACUITHUX IPYHTaX HE3aJeKHO Bijl
iX BOJIOTOCTI, @ TAKOX HA JUISIHKAX 3 TEKTOHIYHUMH MOPYLIEHHIMHU. SIKIII0O OCHOBHUM
JDKEPESIOM BOJOIOCTAYaHHS € MIA3€MH1 BOAM TPIIIMHYBATUX 1 KAPCTOBUX MOPIJ, TO
THIIMM JKEPEIOM MPUHMaIOThCS TOBEPXHEBI BOJOMMMU.

Jns  HamawHs OyaiBisSIM 1 crmopyJaM — HEOOXIAHOI  CEHCMOCTIMKOCTI
3aCTOCOBYIOTHCS PI3HI apXITEKTYpHI 1 KOHCTPYKTHBHI 3axoiu. BoHu 3a0e3neudyrorhb
CIIOpyJlaM TPOCTOPOBY  3B’SI3HICTh, JKOPCTKICTh 1 CTiHKicTh. Jlmsg  1mporo
BUKOPUCTOBYIOTBCSA OPCTKI KapKacu, pamu, KOHTp(dopcHu, oOB’s3KH, OOIIMBKH, a
TaKOXK cHeuniajgbHli aHTUceHcMIyHI mosich. OOMexyroThes radaputu cnopya (i3
30UTBIIEHHSIM ~ PO3MIPIB  30UIBIIYEThCS HeEOE3MeKka TMEepPeKOCiB 1  PO3TATYIOUYUX
HaIpy>kKeHb) Ta iX MOBEPXOBICTh. SAKIO OyiBIISI IEPEBUIILYE TOMYCTUMI PO3MIPH, TO
BOHA PO3JUISIETHCS AHTUCEWCMIYHMMHU IIBAMH HA OKpEMI BIACIKM MPOCTOi (HOpMH.
dyHAaMEHTU CHOpYyA MIJACUIIOITHCS apMyBaHHSM. SK aHTUCEMCMIYHUN 3axif,
BUKOPHUCTOBYETHCS MITYYHE 3aKPITUICHHS TPYHTIB B OCHOBAX.

3acTOCYyBaHHS TaKWX 3aXOJlIB BUMara€ 3HAYHUX JOJATKOBUX EKOHOMIYHHX
BUTpar. Tomy BUOIp 3ax0/AiB POOUTHCS 3aJIKHO BiJ MpU3HAYCHHS OyJiBiII Ta ii
JOBrOBIYHOCTI. MoHyMeHTanpHl  OyniBii, OCOOJMBO  KamiTalbHi, CHOPYIU
IPOMAJICHKOIO MPU3HAYEHHS € CHOPYyIaMH HaWBHILOI KaTeropii CKIaJAHOCTI, TOMY iX
OQJIbHICTh MIJIBUIYETHCS HA OJWHMINO. I[HIN CHOpPyAM BIHECEHI 10 CEepeIHiX
KaTeropii, a TUMYAcOBl CHOPYAX 1 TOJIETIIEH] TOCHOJAPChKI CHOPYAH — J0
HalHWKY01 Kateropii. Bci cnopyan octaHHbOi KaTeropii, He3aJIe)KHO BiJl OaIbHOCTI
palioHy OyIIBHMIITBA, MalOTh PO3PAXyHKOBY CEUCMIYHICTb 6 OalliB 1 TOMY
3aCTOCYBaHHS aHTUCEUCMIYHUX 3aXO0/lIB HE MOTPEOYIOTh.
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Konmponwni 3anumanns i 3a60anns

1. Ilo BHB4Ya€ TEKTOHIKA?

2. SIxki € MeromM BHMBYEHHA Cy4YacHMX pyxiB 3emHoi kopu? Haeniteh
MPUKJIAAN MPOSIBY CyYaCHUX PYXiB 36MHOI KOPH Ta 1X MIBUIKOCTEH.

3. Skl iCHYIOTh METOIM BUBYCHHS HEOTCKTOHIYHUX PYXiB?

4. SIxi € TUIM TEKTOHIYHUX MOPYUICHb

5.  SIKi iCHYIOTH TUIU CKJIaJ0K?

6. SIki emeMeHTH BUIUISAIOTH y ckiaakax? JlaiTe iX BU3HAUEHHS.

7. Ha saKi rpynu NoaiasitoTh PO3PUBHI MOPYIICHHS ?

8. JSxi eneMeHTH BUIUISIOTH Y PO3PHUBAX 31 3MIIICHHSIM?

9. JSxi Bu 3Haere po3puBHI TOpYylIeHHS 13 3MimeHHsaM? Hapucyiite 1
0XapaKTEPUZYUTE iX.

10. Yum BUKIMKAIOTHCS 3EMJICTPYCH?

11. OxapakrepusyiTe HETEKTOHIYHI 1 TEKTOHIYHI 3€MJIETPYCH.

12. TlosicHITh ME€XaHI3M yTBOPEHHSI 3€MJIETPYCIB.

13. TlosCHITH TEPMIHU TIMOMEHTP» 1 «EMIIEHTP» 3EMIIETPYCY.

14. Slxum uynHOM OILIHIOETHCA cuiia 3emieTpyciB? Illo Take marnityna?

15. Sk 311iCHIOETBCS CEHCMIYHE pallOHyBaHHS TEPUTOPINA?

16. Ha3Bith iHXCHEpHI 3axX0aM, IO 3aCTOCOBYIOTHCS JIJISl  ITiIBHIICHHS
CENCMOCTIMKOCTI CIIOPY/I.

2.12. Tema 12. 3AT'AJIBHI BIJOMOCTI ITPO I'T IPOT'EOJIOI'TIO.
BJIACTUBOCTI HIA3EMHUX BO/I

l'iopoceonocis — Hayka TPO MOXOKEHHS, (OPMYBaHHS, MOLIUPEHHS 1 pyX
mig3eMHENX BoA. OCHOBHUM TMPAaKTHYHUM 3aBJAaHHSIM Ii€i HAyKd € BUBUYCHHS
TAPOTEOJIOTIYHUX YMOB JUIsl TPOTHO3IB iX 3MIHM ¥ YNpaBliHHA HUMH TpHU
IH)KEHEepHIM  ISUTBHOCTI  JIFOJAWHHU, TOOTO TMpU BOJOMNOCTA4YaHHI, 3POIICHHI,
OyIIBHMUIITBI PI3HOMAHITHUX 1HXKEHEPHUX CIOPYJ, PO3BIALI i €KCIUTyaTalli pOJAOBHILL
M1JI3€MHUX BOJI, KOPUCHUX KOMAJMH A BUPIIMICHH] 1HIIUX TOCMIOJAPCHKUX MPOOIEM.

O06’ekTOM BUBYEHHS Y BCIX BUMAJAKaX € MIJ3€MHI BOJIH, K1 PO3TISAAIOTHCS a00
SK CBOEPIAHUN MiHEpas, SK KOpPHUCHA KomajuHa, a00 SK IIKIJIMBUM YWHHUK, IO
YCKJIAJHIOE BUPIIIICHHS TIEBHUX MIPAKTUYHUX 3aBIaHb.

KoJ1000ir Boau B npupoi

Bona — ogHa 3 HallOUIbII MOMIMPEHUX Y IPUPO/JII pe4OBHH. BoHa 3ycTpiyaeThes
B NApOIOAIOHOMY, PIIKOMY i TBEpAOMY CTaHaxX y BCIX OCHOBHMX cdepax 3emil —
atMmocdepi, rigpocdepi, miTochepi, 6iochepi.
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3araneHuii 06car Boau y CeiToBoMy okeaHi piBHuEI 1338 MiH. KM3; KiBKICTB

Ha3eMHUX BOA (3 JIBOJIOM)
3

IlepeHecenHa [lepereceHHs 2415 MJIH. KM™, B aTMOC(bepi
_Empon_ _Bipon_ MicTUThes Gitst 0,014 MutH.KM®
=0 | -0 BOJIHU, a B TIPCBKUX IOPOAax
| 36MHOi KOpU — MPHUOIU3HO
I 400 MaH. KM°, mpUYOMy Ha
: 4acTKy  3B’s3aHOI  BOIU
OUYCBHJIHO TPHUIIATAE OCHOBHA
i yactuHa. TakuM 4YHMHOM,
BCHOT'O Ha HAIIl IIaHETI €
IPpHOJIHN3HO 1,8 mupa. km®
Boau. Ilpm upomy wacTka
NPICHUX BOJ HE MEPEBUIILYE
2% (35 mutH. kM1).

Bomu armocdepu, rigpochepu 1 mitocdhepu 3HaXOAAThCA y Oe3mepepBHIit
B3a€eMO/IIT ¥ mepeMillieHHl. BunapoByrounch 3 TOBEPXHI OKEaHiB, MOpPIB, 03€p, PIK Ta
IHIIMX BOJOMM, a TaKOX 3 IMOBEPXHI CYyXOJl0Jy, BOJIa B MapomoJiI0HOMY CTaHi
MepexXoauTh B aTMoc(hepy, 3B1IKU 3a CIPUITIMBUX YMOB 3HOB BUIIAJA€ HA TTIOBEPXHIO
3emuTi y BUTUISIAL A0, CHITY, Tpajay ¥ 1HITUX OCaJIKIB, CKJIaJal0ud JJAHKU 3arajlbHOTO
KOJI0O00ITY BOJAM Ha 3€MJIl — OJHOIO 3 HAMTrpaHAIO3HIIIMX IMPOIECIB, IO BU3HAYAE
(¢hopMyBaHHS MOBEPXHI IJIaHETU, OOMIH peuyoBUHM U eHeprii (puc. 25).Ocaaku, sKi
BHITA/IAf0Th HA MOBEPXHIO TUTAHETH, YaCTKOBO CTIKAIOTh Yepe3 PIKM B MOPS i OKeaHU
(moBepxXHEBUW CTIK), YaCTKOBO IPOCOYYIOTHCA 4Yepe3 TPYyHT, 3a0e3nedyroun
KUBJICHHS BOJIOTOIO POCIMH 1 TIOMOBHEHHS TiA3€MHHUX BOJ, YaCTKOBO
BUIAPOBYIOThCA y atMocdepy. Ilia3eMHI BoaH, Y CBOIO YEpTry, MEPEMINIYIOUHUCH IO
mjacTax TPIMIMHYBATUX 1 TMOPUCTUX TIPCHKUX TOPiJl, MOCTYMAalOTh Yy IOBEPXHEBI
BOJIOCTOKM ¥ BOJIOMMH, 3a0€3medyroud iX TMIJ3€MHE KUBJIEHHS ¥ TaKUM YHUHOM
BCTYNalOTh y 3arajlbHUi KOJOOOIr BOAM B TMPHUPOJI, IO TOYHUHAETHCA 3
BUITAPOBYBAHHS MOBEPXHEBUX BOJI.

B k051000iry mOCTIifHO BIATBOPIOIOTHCS BOAHI pecypcu B aTmocdepi, Ha
MOBEpXHi, B 010c(hepi Ta B BEPXHIiK YaCTHHI JITOCHEPH.

k1o nepeMilieHHs: BOJIOTH B aTMocdepl i Ha ToBepXHI 3eMili 3/IIHCHIOETHCS
JIOBOJII IIBHAKO, TO 3 TJHUOWHOI BOJOOOMIH CYTTEBO CHOBLIBHIOETHCSA, OJHAK 1
rIMOWHHI MIJ3€MH1 BOJM OEpyTh y4acTh B 3araJIbHOMY KOJIO00ITy BOJM.

[Ipouecu mnepexony BoAu 3 OAHOI cdepu 3emill B 1HIIY CKJIQJAarOThCA 3
BHUIMApOBYBaHHA B, ocaakiB O, moBepxHeBoro Q, 1 mim3emMHoro Q CTOKiB.
Po3pi3HAI0TH BETMKUNA, MaJIUN 1 BHYTPIITHBOMATEPUKOBUH, YU MICIIEBUH, KOJOOOITH.
IIpu genuxomy xonoobicy 4yacTiHA BOJM, 110 BUIIAPOBYBAJIACh 3 MOBEPXHI OKEaHIB 1
MOPIB, BITPOM IIEPECHOCUTHLCS HA cyxoz[in 1 BUITaJIa€ TaM y BUTJISIIL OCAJIKIB, SIK1 TIOTIM
BUTPAYAIOTHCS HA TIOBEPXHEBHM 1 MIJ3EMHHUI CTOKH, a TaKOX Ha BUITAPOBYBAHHSL.
[Ipu manomy xonoobicy Boma, MO BUIMApyBajach 3 IMOBEPXHI OKEaHIB 1 MOPIB,
Bumnagae TtaM xe. [lpu ewympiwnvokonmunenmanoHomy Konoobiey BOJA, IO
BUITAPOBYBAJIACH 3 TOBEPXHI MAaTEPUKIB 3HOBY BUTIAJIA€ HA MATEPUK.
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JUis  mpakTHYHOI — MIAJABHOCTI  JIIOAMHU  OCOOJIMBE  3HAUEHHS  Mae
BHYTPIITHBOMATEPUKOBUNA KOJIOOOIT BOJU. 3MIMCHIOETHCS BEIUKHH KOMILJIEKC
3aX0/iB, CHPSMOBAHUM HA WMOro PEryJIOBaHHS: MEPEPO3NOIIT 1 PEryltOBaHHA
MOBEPXHEBOI'O CTOKY, OYJIIBHUIITBO KaHATIB 1 BOJOCXOBHII, 3POIICHHS 1 OCYIICHHS
3eMellb, IITYYHE TOMOBHEHHS W pEryliloBaHHs 3amaciB MiA3EMHUX BOJ, TEPEBIA
YaCTUHU TOBEPXHEBOTO CTOKY B TIJ3€MHMM, JTICOHACAJKEHHS, APEHAX, IITy4HE
1HIIIFOBaHHS aTMOC(EPHUX OCAJIKIB TOIIIO.

BusHauanpHUI BIJIMB Ha Tepexii BOAM 3 OJHOTO CTaHy B IHIIUM 1 11
nepeMilieHHs 3 o/iHi€l chepu 3emii B 1HIITY, TOOTO Ha PO3BUTOK MPOIECIB KOJIO 00ITY
BOJM y MIPHUPOJl, MAIOTh KIIMAaTUYH1 YHHHUKU. Y (HOpPMYBaHHI OKpEMHUX JAHOK KOJIO
00iry CyTT€BY pOJb BiAirparoTh reoMopdoJIoriuHi, TeoJIOTO-TiTOJOTIuHI, (i3HKO-
reorpadiuHi Ta iHII YAHHUKY, K1 B 3HAYHIA Mipi BU3HAYAIOTh MOBEPXHEBUH CTIK,
1HO1IBTpALIIO aTMocpepHux 0CaJIKiB, BUITAPOBYBAHHS, TpaHCIIpaIiio
(BUMapoOBYBaHHS BOJIOTM POCIMHAMH), TMIJA3€MHUNH CTIK Ta 1H. Tomy Tmpu
TiAPOTe0OoriYHOMY BHBUYEHHI JIOOOTO paloHYy AyXe Ba)JIMBO BpPaxOBYBATH IIi
YUHHUKH.

[lin 6o0HUmM 6anancom po3ymitoTh KUIBKICHUN BUpPa3 KOJIOOOITY YU OKPEMHUX
Horo naHok. BuBUeHHs 1 OLlIHKAa BOJHOrO OajaHCy 1 BU3HAYAIOUMX WOT0 YMHHUKIB
3a0e3MeuyloTh HayKOBY OCHOBY Ul HOTO PEryJitoBaHHS y OaxxaHOMY ISl JIFOJUHU
HanpsiMKy. Bojuuii Oajlanc MO»XXHAa BHUBYAaTH W CKJIAJaTW Uil paiiOHIB, PETiOHIB,
OKpeMHX KpaiH 1 3emuli 3arajoM. PiBHAHHS BOJHOTO OajlaHCy B 3araJilbHOMY BUIJISAI
Mmae Burisia: O = Q,+Q+B+T, ne T — Tpancmipartis, O — ocaakw.

Buau BoaM B ripcbKHuX nmopoaax

IcHyrOTh pi3HI Kiacudikaiii BUAIB BOJU B FPChKUX Nopoaax. B rigporeosorii
Ta 1HXEHEpHIN reosiorii mnpuiiHATa Kiacudikaimis, sika Oyja 3amporoHOBaHA
A. JlebeneBum B 1936 p., a mMOTIM yTOYHEHa BIAMOBIAHO JO HOBUX YSBIICHb IPO
MPUPOIY BOJU, OYMOBY i1 MOJIEKYJN 1 XapakTep (i3MKO-XIMIYHOI B3a€MOJIii BOJU 3
MiHEpaJIbHUMHU YaCTUHKAMH Topif: 1) mapomnoaioHa Boaa; 2) ¢i3u4HO 3B’si3aHA BOJA:
a) MIIIHO3B’ si3aHa abo ajicopOIliiiHa (TirpockormivHa), 0) cnabo3B’s3aHa Yu TUTIBKOBA;
3) BUIbHA BOJIA: &) KamuIsipHa, 0) rpaBiTalliiina; 4) Boja y TBEpJIOMY CTaHi; 5) XiMIYHO
3B’si3aHa BOJA: a) KpUCTaii3aliiiHa, 0) KOHCTUTYIlIHHA; 6) BOJa B HAJIKPUTUUYHOMY
CTaHi.

Ilaponooibna 600a 3amOBHIOE Pa30M 3 MOBITPSIM BC1 HE 3ailHATI BOJOIO MOPH 1
TPIUIMHYU B TIpChbKUX mopojax. KipKicTh mapu BOJAW B TIPCHKUX MOPOAAX 3BUYANHO
HE MEePEBUINYE ACKITLKOX TUCIYHUX YaCTOK BiJICOTKA Bif Macu mopoau. [Ipy meBHUX
YMOBax Tapa BOJAM MOK€ KOHICHCYBATUCH 1 TIEPEXOUTH B PiAKUI CTaH.

l'iepockoniyna 600a yTBOPIOETHCS Ha TOBEPXHI YACTUHOK TIPCHKUX TMOPIA
IUISIXOM KOHJEHcaIlli W ajcopOirii mapomoaioHoi rpyHTOBOI Boau. Ll Boma mirHO
YTPUMYETHCS Ha TOBEPXHI YaCTUHOK MOJICKYJISIPHUMHU 1 €IIEKTPUYHUMHU CHIIAMU ¢
Moke OyTtu BupaneHa Tinbku mnpu Temneparypi 105 —110°C. Ilepemimenss
TITPOCKOMIYHOI BOJM MOXJIMBE JIMIIE TIPU ii MONEPEIHbOMY TIEpPEXOil B
MapornoAiOHnil cTaH. 3aJeKHO BiJ KUTBKOCTI YTPUMYBAHOI Ha YaCTHMHKAX TiPCHKUX
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MOP1J TITPOCKOIIYHOI BOJIM PO3PI3HSAIOTH TIPOCKOMIUHICTh HETTOBHY 1 MaKCHUMAJIbHY.
HenomiTHa HasBHICTH TIIPOCKOIMIYHOI BOJIM B TIOPO/Il HEMTOMITHA Bi3yaJIbHO, Pa3oM 3
THUM MaKCUMajbHa TIrPOCKOIIYHICTh TOHKO3EPHUCTUX 1 TJIMHUCTUX MOPIA MOXKE
nocsiratd 18%, y OUIbII KPYMHO3EPHUCTUX BOHA majgae Ao 1% Big Macu cyxoi
PEYOBHHH.

IIniekosa 600a yTBOPIOETHCS HA YaCTUHKAX TPCHKUX TMOPIJI MPU BOJIOTOCTI, 110
NEpPEBUIIYE  MAaKCHMAJIbHY  TIFPOCKOIIYHICTh.  [loBepXHS  YacTUHKH  HIOM
OOBOJIIKAETHCS TUTIBKOIO BOJM TOBIIMHOIO Yy JIEKUJIbKa MOJEKYJISpPHUX MIapiB, SKi
MOKPHUBAIOTh TIrPOCKOMiYHYy Bosiory. [IimiBkoBa Boja YTPHUMYEThCS Ha YaCTHHKAX
MopiJ CHJIIAMH MOJIEKYJSIPHOTO 34YiIUIeHHA. Bonoricte mopia, 1o BiamoBigae
MaKCUMaJbHI TOBIIMHI IUTIBKM, BIANOBIIa€ MAaKCUMANbHIM  MOJIEKYJSIpHIN
BOJIOTOEMHOCTI. HasBHICTH TIJTIBKOBOI BOAM B TIOPOJAaX MOMITHA Bi3yaJlbHO, TOMY IO
MOpPOJY JICTAIOTh MPHU LIbOMY OUIbII TeMHEe 3abapBieHHs. [LmiBkoBa Boaa 37aTHa
MepeMillyBaTUCh SK piIMHA BiJ OUIBII TOBCTUX IUTIBOK JO TOHIIMX. BoHa He
M1IIOPSIKOBYETHCS /11 CHIIM TSKIHHS 1 HE TIepeae T1IPOCTaTUYHOTO TUCKY, BOJIOJIIE
MOHMKEHOIO 3JAaTHICTIO JO PO3YUHEHHS COJIEH 1 MaJIOI0 PyXJIUBICTIO.

MakcumanbHuii  BMICT IUTIBKOBOI  BOJIM (MakcHUMallbHa  MOJIEKYJISIpHA
BOJIOTOEMHICTh Wmax) CKIamae s mickiB 1 — 7%, s cymickiB 9 — 13%, ns
cyrauHKIB 15 — 23% 1 myst rmaH 25 — 45%.

I'pasimayitina 600a — Boja BIJIbHA, KA HE MIIAAETHCA Al CUJI MPUTITAHHS 10
MOBEPXHI YAaCTUHOK TIpChKUX MOpiJ. BoHa miANOpsSAKOBYETbCS [1i CHUJIM TSXKIHHS 1
3l1aTHa TIepedaBaTd  TIAPOCTATUYHMM  TUCK. BinmbHa  rpaBitamiiiHa  Boja
MEePEMILIYETHCA Yepe3 MOPUCTUM MPOCTIP 1 TPIIIMHUA B TIPCBKUX MOPOJAX — SIK B
HEHACUYEeHUX BOJOI0 (B 30HI1 aepailii), Tak 1 B 30HI HacuueHHsA. B 30H1 aepari
rpaBiTaliiHa BOJA YTBOPIOETHCS IUIAXOM IPOHUKHEHHS aTMOC(EpPHUX OCAJKIB 1
MOBEPXHEBUX BOJ, a TaKOX IUISXOM TEpPEXOoAy B KpamedbHO-piAKUN CTaH I1HIIUX
BUJIIB BOAM (MapomnoiOHO1, TUTIBKOBOI, KamuIsIpHOi, TBepAoi). B 30HI HacuueHHs
rpaBiTalliiiHa BoJia YTBOPIOE BOJOHOCHI TOPU30HTH, 110 XapaKTePU3YIOThCS IEBHUMHU
T1APOIMHAMIYHUM OCOOJIMBOCTSIMU.

Kaninapua 6o0a 3amnoBHIOE KamIsIpHI MOPH 1 TOHKI TPIMIMHA B TiPCHKUX
IIOPOJIax 1 YTPUMYETHCS CHIIAMH ITOBEPXHEBOT'O HATATY. 3aJI€KHO BiJI PO3MIIICHHS 1
3B’SI3KY 3 TPaBITAIIITHOIO BOJIOK0 30HM HACHYCHHS BUAUISIOTH TPH 11 BHJM: ITiABIIICHI
BO/JIY, CTUKOBI 1 KaIiJIApHI KaiiMHU.

Ximiuno 36’s3anHa 600a TpuUIMae ydacTb B OyJOBI KPHUCTAIYHOI TIPAaTKU
MiHepaiiB. BoHa OyBae 11€0J1ITHOIO, KpUCTANI3aLiITHOIO 1 KOHCTUTYIIHHO0. [{eomiTHa
BOJIa BXOJUTh Y BUIJISI/II MOJIEKYJ O CKIIaly MiHEpAJIIB 1 MOKe OyTH BUAAJIEHA TIPU
HE3HAYHOMY HarpiBaHHi 0e3 ix pyHHyBaHHA. [IpukinagoMm MiHepana 3 I€OJIITHOIO
Bojioto € oman SiOz-NH20. KpucramizamiiiHa 1 KOHCTUTYIIHHA BOJA BXOASATH 0
CKJIaJly KPUCTAIIYHOI peliTKu MiHepaniB (Hanpukiag, rincy CaSO,-2H,0) y cTporo
MEBHIN KIJTLKOCTI 1 MOXKYTh OyTH BUJAJICH] 3 HUX TIPU BUCOKUX TeMIeparypax (moHaI
300°C) 3 94acTKOBUM 4YH MOBHUM PYWHYBAHHSIM MiHEPATbHOI PEYOBHHH.

Booa y meepoomy cmamni — y BUTIISIII KPUCTAJIB, MPOILIAPKIB 1 JIH3 IOy —
IITUPOKO MOIIMPEHA B 30HI BIYHOI MEP3JIOTH.
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HasBHICTh B TIPCHKMX IMOPOJAX THUX YW IHIIWX BHUJIB BOAW OaraTto B 4OMY
BHU3HAYA€E SIK OCHOBHI BOJIHI BJIACTUBOCTI TPCHKUX MOPia (BOJOTICTh, BOJOTOEMHICTD,
BOJIOIPOHUKHICTH 1 BOAOBIJAAYY), TaK 1 YMOBU PyXy IIJI3EMHUX BOJ. BiamoBigHO 10
[IOTO HUXYE POTJIIHYTI YMOBHU 1 OCOOJMBOCTI PyXy BOJAM B HEHACUYEHUX BOJIOIO
TipChKUX MOpoJiax (30Ha aepailii) 1 HaCHYeHUX BOJOI0 Mopoaax (30Ha HACUYEHHS, YU
¢dinbTpainii). BuBueHHS BUIIB ¥ 3aKOHOMIPHOCTEM MEPEMIIICHHS BOJIOTHM B 30HI
aepayii Ma€ BETUKE 3HAYEHHS /Ui BUpINIEHHS OaraThOX TiIpPOTeOJIOTTYHUX 3aj]ad
(OIIHKK yMOB aTMoc@epHoro JKUBJICHHS ITIJI3EMHUX BOJI, MOXJIMBOCTI X MITY4HOTO
MOTIOBHEHHSI 1 OXOpPOHH Bij 3a6pyz[HeHH$1 MIPOTHO3Y PEXKUMY TPYHTOBUX BOJ 1
MIPOIIECIB 3aCOJICHHSI TPYHTIB TPH 3POIICHHI Ta iH.).

B 30mHi1 aepamii MOXyTh OyTH HasBHUMHU BCl MEpepaxoBaHi BUIIE BUIU BOIM.
OpHak TpW BHBYEHHI IPOIIECIB BOJIOTOMEPEHOCY CYTTEBE 3HAYEHHS MAIOTH JIMIIEC
MPOLIECH PyXy MapOoMnoAiOHO1, IITIBKOBOI, KaMJISPHOT Ta rpaBiTalliifHOT BOIH.

Pyx mapono1i6H01 BoiM 31MCHIOETHCS BiJl AUISTHOK 3 OUIBIIIOI0 BOJOTICTIO JI0
JTUJISHOK 3 MEHIIOK BOJIOTICTIO, a IIPU BOJIOTOCTI IOPiA, IO TEPEBHINYE iX
MaKCUMaJIbHy TITPOCKOIIYHICTh, — B1Jl OLIBII HArpiTUX TOPIJA JO MEHII HArpiTHX:
JITOM — 3BEpXy BHHU3, 3UMOI0 — 3HHU3Y BBepx. [lpm 3MmiHi Bosorocti armocdepu i
MOP1JT 30HU aepallii CIOCTEPIraeTbCcsl B3a€EMHUMN TIEpeXiJ mapu BOAM 3 OJHOI chepH B
1HITy, a MpU 3HIKEHHI TeMIepaTypu — KOHJEHCallld Mapyu BOJW 1 mepexia ii B
KpareabHO-PIJIKUI CTaH.

Pyx miiBKoBOi BOAu B1AOYBa€ThCA MM A1€F0 MOJEKYJSIPHUX CHII B1Jl YACTHHOK
3 OUIBIIOKO TOBIIMHOIO IIIBKH JIO YaCTUHOK 3 MEHIIIOKO 11 TOBIMHOIO.

Pyx kanmiiasipHOi BOJM BUKIIMKAETHCS HIEH0 KAMUIAPHUX (MEHICKOBUX) CHJI SIK
MIPHU TIPOCOYYBaHHI MIOBEPXHEBUX BOJI 1 OCA/IKIB Uepe3 MOPOAN 30HH aepallii, TaK i mpu
MiTHIMAHHI TII36MHUX BOJA HAJ I1X pIBHEM IO TOHKHX TIOpax 1 TpIMIWHKAX
(kamiysgpax). 3MaTHICTh KalUIIPHUX BOJM IO TICPECYBAaHHS XapaKTEPHU3Y€EThCS
BHUCOTOIO iX KamIsipHOTO MAHATTS Hy, sika TuM OinbIa, YUM MEHIIl PO3MIPH
KaniipiB. SIKmo B MmimaHUX Topojax Hy He mepeBuirye IeKiIbKOX JECATKIB
CaHTUMETPIB, TO B CYIJIMHUCTUX 1 TJIMHUCTUX MOPOJAaX BOHA CKIA/A€, SIK MPABUIIO,
1,5—-3 M 1 6umemie. KaminsipHa Boja, sika MIIIMMAEThCS Bl PIBHS IMA3EMHHUX BOJI,
MOK€E arpeCMBHO BIUTMBAaTH Ha (QyHIaMEHTH OY/iBeNb, OETOH 1 METAU 1HKEHEPHUX
copya. BoHa Moke Tako)X BHUITAPOBYBATUCH YEpe3 30HY aepailii, CIPUYUHSAIOUN
BTOPUHHE 3aCOJICHHSI TPYHTIB 1 MiI3eMHUX BOJl. TOMy BUBUEHHS 1 BpaxXyBaHHS PyXy
KamiIsipHOT BOJAW MalOTh BaXKJIMBE 3HAYEHHSI MIPU T1IPOTECOTOTTUHUX JOCTIIKEHHSX.

Pyx rpaBitauiifHOi BOJM B 30H1 aepallii CIOCTEpPIra€EThCS MPU MPOCOUYBAHHI
aTMOC(EpHUX OCAJKIB, @ TAKOX 3POIIYBAJIbHUX 1 MOBEPXHEBUX BOJ Yepe3 MOpoJu
30HM aeparlii. Lleil mpouec HOCUTH Ha3BY IH@inbmpayii. 3alIeXHO BiJ CTYNEHS
3BOJIO)KCHOCTI TIOPiJT 30HU aeparlii po3pi3HAIOTh JBa BHAM 1H(UIBTpaIlii: BUIbHE
MpPOCOYyBaHHSA 1 HOpMallbHY iH(UIbTpamito. [Ipu BiTbHOMY MpOCOYyBaHHI
rpaBiTalliiHa BOJAM TPOHUKAE dYepe3 TMOPOAU 30HHM aepailii y BHIJSNIAI OKPEMUX
CTPYMHUHOK 1 Kparejb, 0 PyXarThCs Ml €0 CHIA TSDKIHHS 1 KamiIsIpHUX CHII, 1
BUTPAYAIOTHCS HA 3BOJIOKEHHS 1 3MOUYYBaHHS MOPia 30HU aepaitii. [Ipu HOpManbHii
1HObUTBTpaIli Bo/a pyXaeTbcsl 4epe3 30Hy aepallii CylIUIbHUM MOTOKOM Kpi3b BXKE
3BOJIOXKEHI1 MTOPOJIH TiJT 1€ TIAPOCTATUYHOTO TUCKY 1 KamuispHux cui. Hampukian,
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MIpY IHTCHCUBHUX 3JIMBAX YW MPU 3aTOIJICHHI BUTHHE MPOCOYYBAHHS TOCUTH IIBHUIKO
3MIHIOETHCS HOPMAJIBLHOIO 1HGUIBTPALIIEIO.

['paBitaiiiiiHa Bojia, sika MPOHUKAE Yepe3 MOPOJU 30HU aepallii, BUTPAYaeThCs
Ha iX 3MOYYBaHHS 1 3BOJIOXKEHHS, & TAKOXK Ha MOMOBHEHHS 3amaciB MiJ3eMHUX BO/I,
[0 HACUYYIOTh 3aJsITaroul HUXKYE IOPUCTI W TpimuHyBaTi mopoau. IloBHICTIO
HAaCHYEeHI1 BOJIOIO T1PCHKI MOPOJIN CKIAAAIOTh 30H) Hacu4eHHs, Y1 (UIbTpallii.

B 30nH1 ¢inpTpamii HasgBHI BCl pO3IJIAHYTI BuIle Buad Bojau. [lmiBkoBa i
KamnuisipHa Boja 0OBOJIIKA€ YACTUHKHU TIPCHKOT MOPOAH, 3aMIOBHIOE KANUISIPHI TIOPH U
YTBOPIOE MEHICKM Ha CTHKax MIHEpAJIbHUX YaCTHHOK. Yepe3 pemTy MOpPUCTOTO
MPOCTOPY ¥ TPIMIMHU PYXAEThCS BiJbHA TpaBiTaIliifHa BOJIA, SKA T1IMOPSIKOBYETHCS
Al CUJU TSOKIHHSA ¥ Tede 3aBAsKU PI3HMIN TIAPOCTAaTUYHMX HAmopiB. Takuil pyx
rpaBiTaliiHOT BOJU B MOPHUCTOMY CEPEIOBHINI — OCHOBHa (popma pyxy Mia3eMHUX
BOJ, IO HA3WBAETHCSA (QIIBTPAI€I0; BOHA € OCHOBHMM 00 €KTOM BHBUYCHHS B
T1ApOTeoorii.

B cyrnuHucTHX 1 TIMHUCTHX TOPOJAAX, PO3MIpU TOp SKUX Jy)K€ HE3HauHI,
binpTparllis MmiJ3eMHUX BOJI YTPYJAHEHA YU HEMOXKIIMBA, TaK K TaKl MOPH 3BUYANHO
3aI0BHEHI1 TUIIBKOBOIO 1 KaMUISPHOIO BOJIOIO, SIKa MEPEIIKOHKAE PYyXY BUILHOT BOJM.
Jlns moposiaHHS 11i€1 TEPIIKOAWM W BHHUKHEHHS (iabTpailli HEoOXITHI BEIUKI
riApocTaTU4HI Hanopu. TakuM YMHOM, 1 KUIBKICTh BUIBHOI BOJIU B TIPCHKHUX MOPOJIAX,
1 MOXKJIMBICTb 1i pyXy 3aJe€XaTh BiJl po3Mipy 1 00’ €My TPIIIUH 1 MOP TIPCHKUX MOPI,
TOOTO BIJ iX TPIIIMHYBATOCTI ¥ MOPHUCTOCTI. PO3Mipu TpIIMH 1 MOpP BU3HAYAIOTh
BOJIOTIPOHUKHICTh TIPCBKUX TIOPiZl, TOOTO iX 3MaTHICTH (PiIMBTPYyBaTH BUTHHY BOY.
Po3pi3HAIOTE BOAONPOHWKHI 1 BOJOHENPOHUKHI (BOAOTPHWBKI) Tipchki mopoau. o
8000NPOHUKHUX BITTHOCSITHCS 3€PHHUCTI 1 YIIaMKOBI TpChKi Iopoau (TpaBii, TAICUHUK,
KOHTJIOMepaT, IIeOiHb, MICOK Ta 1H.), a TaKOX TPIIIUHYBAaTl CKEJIbHI MOPO/IH.
Booompuexi nopoau — 1€ TJIMHU, MYJIH, ClJIb, MEpPIel, MOHOJITHI CKEJIbHI MOPOIH.
[HKONMM BUAINSAIOTH HanienpoHukui MOPOAW (TJIMHHUCTI TICKH, CYIJIMHKH, CYIICKH,
necu, Topdu Ta iH.).

HasBHICTB B po3pi3i BIAKIAAIB BOJONPOHUKHUX 1 BOJOTPUBKUX TIOP1J CTBOPIOE
YMOBH JIJII HarpOMaJHKEHHS B OKPEMHX TUIACTaX TPaBITALIMHOI BOJAU ¥ YTBOPEHHS
TOPU30HTIB IMA3€MHHUX BOJl — BOJOHOCHUX rOPU30HTIB. [1i71 6000HOCHUM 20pu3oHmom
PO3YMIIOTh HACHYEHI TpaBITAllIMHOK BOJOK BOJIONPOHUKHI  BIIKJIQAH, IO
XapaKTEepU3yIOThCS MOMIOHMMHU yYMOBAMH iX 3ajsiraHHs W momupeHHs. BomoHocHI
TOPU30HTH 3BUYAMHO HA3MBAIOTh 32 BIKOM IMOPiA, AKI iX BMILIAIOTh, HANPUKIAJ,
BOJIOHOCHUM TOPU30HT JIPEBHHOATIOBIAIBHUX BIAKJIA1B, CCHOMAaHCHKUN BOJOHOCHUIM
TOPU30HT Ta iH.

BOIOHOCHI TOpPH30HTH MOXYTh OyTH NpPUYpPOUYEHI JI0 MAaJO3MIHHHUX 3a
MOTY>KHICTIO 1 JIITOJIOTIEIO TJIACTIB YJIAMKOBHUX, 3€PHUCTUX, TPIIIUHYBATUX UM THIIUX
BOJIOTIPOHUKHUX TOPiA. 3HHU3Y BOHHM TIJCTEIIOIOTHCS BOJAOHCTIPOHUKHUMH YU
BIJIHOCHO BOJIOHEITPOHUKHUMU TIOPOJAMH, SIKI YTBOPIOIOTH 8000mpus (BOIOTPUBKY
MI0MIBY). 3BEpXy BOJIOHOCHI BIAKIAAN MOXYTh MaTH YA HE MAaTH MEPEKPUBAIOUIHI 1X
BOJIOTPUB (BOJOTPHUBKY IOKPIBIIIO), 110 BU3HAYAE YMOBHU 3aJISITAaHHS BOJIOHOCHOTO
TOPU30HTY, @ TaKOXK HOT0 KUBJIEHHS 1 B3a€MO3B’s3kH 3 aTMocdeporo. [ToTyxHicTh
HACMYEHUX BOJOK BOJOMPOHUKHHUX TOPIJ MPEACTaBIse€ COOO0I TMOTYKHICTh
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BOJIOHOCHOTO TOPU30HTY, @ MOTYXHICTh MIJCTHJIBHUX BOJOHEMPOHUKHHUX IMOPiA —
HOTY>KHICTh BOAOTPUBY.

Ha puc. 26 cxemaTtnuHo 300pakeH1 30HU

aepamii Ta ¢Qinprpamii. 3oHa  uIBTpalii

¢  TpeNcCTaBlieHa  BOJOHOCHHUM  TOPHU30HTOM
MIIAHUX BIAKIAIIB, MIJICTEICHUX TJIUHUCTAM

6 BOJOTPHBOM. BincyTHicTb  BOJOTPHUBKOI
6  TIOKpIBII 3a0e3meuye KUBJICHHS BOJIOHOCHOTO
TOPU30HTY 32  paxyHok  iH]iIbTparii
aTMOC(EpHHX OCaIKIB dYepe3 30Hy aeparlii.
Kaminsipai  Boam, sIKi  TiAHIMAIOTBCS — Bij
BOJIOHOCHOTO TOPH30HTY BHIIE HOTO piBHI,
YTBOPIOIOTH 30HY KamuisgspHoi Kakmu. Taki
YMOBU  BJIACTHMBI  3BHYAMHO  TOPU3OHTAM

I'PYHTOBHX BO/, 1o HC MaroThb
Puc. 26. Cxema 3asiaranss 663HaHipHI/IX IIEPCKPHUBAIOYOTO X BOJOTPHUBY 1
TILASCMHHX BOX: XapaKTepPU3yIThCS OE3MOCepeTHIM 3B’ SI3KOM 3

a — 30Ha aepallii; 0 — 30Ha KarJIIpHOi BOJIH; r . . o
B 30Ha HACHHCHHS: atMocdeporo. ['pyHTOBI BOJM MAarOTh BUIbHHIMA

1 - BepxoBOIKa; 2 — IpyHTOBa Boga; ~ PIBEHb, HAa IOBEPXHI SKOIO THCK JOPIBHIOE
3 — BOJIOTPUBKHIT 1Iap; aTMoc(epHOMY.

4 — MbKTIACTOB BOZA 3a HasIBHOCTI HEPEKPUBAIOYOTO
BOJOTPHBY BOJIONPOHHWKHI TIOPOAM IJacTa MOXYTh BHSBHUTHCS ITOBHICTIO
HACHYCHUMH BOJOI0, sKa Oyje BOJIOMITH HAJJTUIIKOBHAM TiAPOCTATUYHHM HAIIOPOM
(TMCK BOJOM BcepeauHl macta Ouiblie arMmochepHoro). IIpu po3kpUTTI Takoro
BOJOHOCHOTO TOPU30HTY BOJAA MiJ AI€I0 HAMOpPy MIJHIMAETHCA BUIIE BOJAOTPUBKOI
MOKpPIBJl IUIacTa; piBEHb, Ha SKOMY BOHA BCTAaHOBIIOETHCS, HA3UBAETHCS
n’ezomempuynum. Taki BOAW, IO BOJIOJIIOTH HAJUIMIIKOBUM HaJ TOKPIBIICIO
TOPU30HTY HAlOpOM, HA3UBAIOThCA HanipHumu. IIOTYXHICTb HaMIPHUX BOJ
BH3HAYAETHCS MOTYXKHICTIO OOMEKEHHUX JIBOMA BOJIOTPUBAMH BOJJOHOCHHUX BIJIKJIAIIB,
B TOW Yac SIK B TPYHTOBUX BOJAX BOHA TPENCTABIsA€ COOOI TMOTYXKHICTh
BOJIOHACHYCHUX BIJKIIAJIB, 1[0 BUMIPIOETHCS BiJl BUILHOTO PIBHS TPYHTOBHUX BOJI 10

BOJOTPUBY.
BaacTuBocTi ripcbKMX NMopiJx 1Mo BiTHOIEHHIO 10 BOAU

[Ipu BupimieHH1 OaraThbOX MPAKTUYHUX 3aBAaHb TIAPOTEOJIOrii, 1HKEHEPHOI
reoJiorii BUHMKAE HEOOXITHICTh Y BUBUCHHI W BU3HAYEHH! BIACTUBOCTEH TIPCHKUX
MOp1J 1O BIHOIICHHIO /10 Boau. [IpH 11bOMy pO3IiisiiatloThes TOJIOBHUM YHHOM BOJIHI
1 geski  (izuko-mMexaHI4HI BiacTUBOCTI mopi. OCHOBHUMH 3 HHUX €
TPaHyJIOMETPUYHUIN CKJIaJl, TTOPUCTICTh, BOJIOTICTh, BOJIOTOEMHICTh, BOJOBiA/aya i
BOJIOTIPOHUKHICTb.

I'panynomempuunuti cknad mnokasye MPOIEHTHUM BMICT (32 MacOr0) YaCTUHOK
pI3HOTO pO3MIpy, SKI CKIaJalTh JaHy NyxKy mnopoay. [ns Bu3HaueHHS
IPaHyJIOMETPUYHOTO CKJIAAy MPOBOASITH MEXaHIYHUH (TpaHyJIOMETPUYHUIA) aHal3:
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yJIaMKOBY TOpOAY PO3AUISIOTh Ha TPYNUd YACTUHOK OUIBII-MEHII OJHAKOBOTO
po3mipy (dpakiii) 1 BU3HAYaOTh MPOIEHTHUM BMICT (IO Maci) okpemux ¢pakiiiil.
3BUYAiHO BHM3HAYAIOTh BMICT TIpyOOYJaMKOBHX 4YacCTOK PO3MIPOM TMOHAA 2 MM
(3a;me)xHO Bia iX pO3MiIpiB BUAUISIOTH BaJyHH, TajabKy, rpasiif), mimanux (0,05...
2 M), mryBatux (0,005...0,05 mm) 1 rmuauctux (Menme 0,005 mM). 3anexHo Bia
IPOIICHTHOTO CHIBBIAHOIICHHS PI3HUX (pakiiii BCTaHOBIIOIOTH Kilacuikaiiiiny
Ha3By nopoju (TJIMHA, CYTJIMHOK, CYIICOK, MICOK, T'paBiil TOIIIO).

['panynoMeTpuyHMil CKJIaa MOPOAM BU3HA4ae Oararo 1 BJIAaCTUBOCTEM:
MOPHUCTICTh, BOJONPOHUKHICTD, CTUCK, MNIACTUYHICTD, YCAJKy, HAOyXaHHS Ta iH.

Iopucmicme KITBKICHO XapakTepusye 00’€M MycTOT (MOp, TPIIIUH, MYCTOT
Tomo) B 00’emi Tipcbkoi moponu. BoHa BHpaxaeThCs JBOMa IMOKa3HUKAMMU:
KOoe(ILIEHTOM MOPUCTOCTI N 1 Koe(ilI€EHTOM MpHUBEACHOT opucTocTi €. Koedirient
MTOPUCTOCTI 7 MPEJCTABISAE BITHOMICHHS 00’ eMy TycTOT Vy 10 00’€My BCi€l mopoan
V, a xoe(illieHT TmpHUBEJACHOI MOPUCTOCTI € — BITHOIICHHS 00’eMy mycToT Vp 10
00’emy ckesera mopoau Ve, Tooto N = Vi /Vie =V, /V..

Ak BugHO 3 UX Hopmy, KoeilliEHTH TOPUCTOCTI 1 MPUBEICHOT MOPUCTOCTI —
BENTMYMHU O0€3pOo3MipHiI (BUMIPIOIOTHCS y4acTKax ojuHuIill abo B %). KoedimieHt
MOPUCTOCTI 3aBXKJIM MEHIIIE OJIMHUIIL, a KOS(IIIEHT MPUBEACHOI MOPUCTOCTI MOXKE ii
NEepEeBUILYBaTH. 30KpeMa, Yy JESKUX IJIMHUCTUX MOpiA 3 BHCOKOI IOPUCTICTIO
Koe(ilieHT MPUBEACHOT TOPUCTOCTI MOXKe OyTH HabaraTo BHUIIE OMHHUIILI.

[loka3HUKKM TOPUCTOCTI, $SKI BHU3HAYAIOTHCSA JAOOPATOPHUM  ILIAXOM,E
BAKJIMBUMH XapaKTEPUCTHUKAMU T1PCHKUX MOP1A, TOMY LIO Bl MOPHUCTOCTI 3ajieXaTh
BOJIONIPOHUKHICTh, BOJOBIJJaya, IIUIBHICTh, BOJOTOEMHICTH Ta 1H. BJIACTHUBOCTI
nopiza. bararo 3 nux BIAaCTUBOCTEH 3ajiekaTh TAaKOXK BlA PO3MIPIB MOp, TPILIUH 1
nyctoT. Hanpuknan, ¢iapTpaiiis MiJ3éMHUX BOJ MOKJIMBA JIMILIE TPU HASBHOCTI
3BEpXKANUISIpHUX Mop 1 TpimmH (po3Mmipom mnoHax 0,5 mm). Kammsapui (0,5...
0,002 mm)i cyokamninsipai (menmie 0,002 MMm) opu 3ali0BHEHI KanJIIpHOO 1 (Hi3UIHO
3B’S13aHOI0 BOJIOI0 (TUTIBYACTOIO 1 TIFPOCKOIMIYHOIO), IO POOUTH X MPAKTUYHO
BOJIOHETIPOHUKHUMH. 30KpeMa, TJIMHUCTI TOPOJH, TIOPUCTICTh SIKUX MOXKE JTOCSTaTH
60%, BogoHEeNPOHUKHI. TOMy B Tiporeosiorii BUAUIAIOTH il1e e(eKTUBHY (aKTHUBHY)
MOPUCTICTh, SIKA XapaKTepu3ye 00’ €M TOp, MO SKUX MOXKIMBA PUIbTpaIlis M1I3eMHIX
Boj. [IpupoHo, 1110 aKTHUBHA MOPHUCTICTh 3aBXKU MEHIIIA 3arajJbHOi MOPUCTOCTI, SKa
BU3HAYAETHCS KOE(IIIEHTOM TTOPUCTOCTI 7.

Bonozicme nopig B IPUPOJHIX YMOBAX XapaKTEPU3YETHCS KIIBKICTIO BOAM, 1110
MICTUTBCS B iX MOpPAx 1 TPIIIMHAX B JaHU MOMEHT. BOJNOTICTh MOP1J 3MIHIOETHCS Y
yaci ¥ mpoctopi. BoHa BHU3HA4Ya€ThCAd BIJHONIEHHSM KUIBKOCTI BOAM (Macu 4w
00’eMy) 10 Macu 4 00’ eMy MOPOJH, sIKA i1 MICTUTH (BUMIpIOEThCS Y %). Bomoricts €
BAKJIMBOIO XapaKTEPUCTUKOIO TMOPIJI, AKa BU3HAYAE TX MIIHICTH 1 TOBEAIHKY 1T €0
IHKEHEPHUX  CHOpPYyA. BHUKOpPUCTOBYe€TbCS BOHA 1 TMpU  BOAHO-OAJaHCOBHUX
po3paxyHkax. BuzHauaeThcsi B aboparopii METOAOM BHUCYIIIYBAaHHS 1 B TOJBOBUX
YMOBax reo(13MYHUMHU METOJaMH.

Bonocoemnicms — 30aTHICTH TOpIJ BMINLyBaTH W yTPpUMYyBaTH B CBOiX
MyCTOTaX TME€BHY KUIbKICTh BOAM TMPH MOXIMBOCTI 1 BUIBHOIO BHTIKAHHS.
BusnauaeTbcsi  Takoxk  JIaOOpAaTOPHUM  METOJIOM, BHpaXaerbcss y % 1
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BUKOPUCTOBYETHCS TP TIAPOTCOJIOTIYHUX PO3PAXYHKAX I BU3HAYCHHS 1HIIUX
napaMeTpiB  (IOPUCTOCTI, BOAOBIAAa4l Ta 1H.). PO3pI3HSAIOTH Takli BUIU
BOJIOTOEMHOCTI: NO8HY — MAaKCUMaJbHA KUIbKICTh BOJIU, KA YTPUMYETHCS MOPOJIOIO
IpyU TOBHOMY HACHYCHHI BCIX MOP BOJIOIO;, KAniIApHY — MaKCHUMajlbHa KiJIbKICTh
BOAM, SIKa YTPUMYETbCS B KaNUISIPHUX TMOpax; nziguacmy YU MaKCUMAaJbHY
MOJIEKYJISIpHY — MaKCUMaJlbHa KUIbKICTh (DI3UYHO 3B’S13aHOI BOJH, SIKa YTPUMYETHCA
YaCTUHKAaMU TIOPOJIU; 2i2pOCKONiYHy — BIJANOBIIA€ KUTBKOCTI MIITHO 3B’s3aHO1
(amcopboBaHoOi) Boau. 3a CTYNEHEM BOJOTOEMHOCTI TOPOAM TMOMUIAIOTHCS HA TakKi
BUJU: Ty>K€ BOJOTOEMHI (TOpd, My, TJIMHA, CYTTIUHKH), c1a00 BOJIOroeMHI (Kpeiiaa,
MepTelib, JIECOBI MOPOH, CYMICKH, APIOHO3EPHUCTI MICKUA) 1 HEBOJOTOEMHI TOPOIU
(CKenbHI MOPOIN, TAICYHUKH, TPaBii, IPyO03EpHUCTI MICKH).

Booosiooaua — uie 30aTHICTH BOJOHACHYCHHX TMOPIA BiJAaBaTH TpaBiTalliiHy
BOJAYy TMpU MOXKIMBOCTI 1 BUIBHOTO cCTikaHHSA. YucenpHO  BOJAOBIiJaua
XapaKTepU3y€eThCcs KOC(IIIEHTOM BOJOBIJAYl |, SKUH MPEACTABIISE€ BiIHOIICHHS
00’eMy BOAM, IO BUIBHO BIJJA€TbCA, N0 00°eMy Bci€i mopoau (BEIMYMHA
6e3po3mipHa). BomoBimaua 3alieKuTh BiJ PO3MIPIB 1 CTPYKTYpU MOpP 1 TPIIIMH.
Halikpaiiioro BOJOBiA1au€i0 BOJOAIIOTH MOPOAM 3 BEIUKUMH MOpaMHU 1 MyCTOTaMU
(TpaBiii, TaJIECYHUK, MICOK) Y SAKUX KOe(DIIIEHT BOJOBIaul OJIM3bKUI 32 BETMYUHOIO
710 Koe(dilieHTa MOPUCTOCTI YU TOBHOI BOJIOTOEMHOCTI 1 MIHSIETBCS Yy Mexkax
0,15...0,4. binpm IpiOHO3EPHUCTI MilIAHI 1 CYTJIMHUCTI MOPOJM MAaIOTh HE3HAUYHY
BojoBinauy (0,15...0,005), sika BH3HAYa€TbCS 3a PIBHUILCID MIXK IOBHOKO 1
MaKCHUMaJIbHOIO MOJIEKYJSPHOIO BOJIOTOEMHICTIO.

BonoBinaua € BaxJIMBUM TiAPOTEOJIOTIYHUM MapaMeTPOM, SIKHM IITUPOKO
BUKOPUCTOBYETHCSI MPU BUPILIEHHI 3aBAaHb BOJIOIOCTAYaHHS, OCYUIEHHS Ta IH.
BuzHagaeThCst BOHA JTAOOPATOPHUMH ¥ MIOJTLOBUMH METOTAMH.

BooonponuxHnicme — 1€ 37aTHICTh TIPCHKUX MOPIJ MPOMYyCKaTU uepe3 cede
(dipTpyBaTH) BOAY. BOAOMPOHUKHICTE 3aJIEKUTH B TPAHYJIOMETPUYHOTO CKJIAIY
MopiJi, PO3MIPIB MyCTOT 1 TPIIIKUH, BIACTUBOCTEH piIUHU, IO (DUIBTPYETHCS Ta iH.
KUIBKICHO BOHa XapakTepusyeThcsi KoedirmieHtom Qinbrpanii k, skuii € ogHUM 3
OCHOBHHX T1IPOT€0JIOTIYHUX ITapaMeTPiB.

Koedimient ¢inprpamii mpeacrarisie cob00 MBUAKICTH (PuIbTpamii mpu
HaIIPHOMY TPAaJlI€HTI, piBHOMY ojauHuIil. Po3mipHicTh ioro m/moly, m/roa, cwm/c.
Busznauaetscsi koedirieHT 1abopaTOpHUMHU METOJaMH, a TakKoX 3a (OpMyson 3
BUKOPHCTAHHSAM JIaHUX PO TPAHYJIOMETPUYHHUM CKJIaJl, TOPUCTICTH Ta iH.

Buie Bxe BIJ3HAYanoCh, 10 YMM OUIbIIE 3€PHUCTICTh 1 KPYHHIII yJIaMKH
YaCTUHOK, III0 CKJIaJal0Th MOpPOAYy, THUM OuIbIla 1i BOJONPOHUKHICTH. Jljs
OpPIEHTOBHOTO BHU3HAaY€HHA KoedimieHTa (UIbTpalii 3€pHUCTUX TMOPII  YacTO
BUKOPUCTOBYIOTH ()OPMYJIH, B SIKUX BPaXOBYETHCS 3aJI€KHICTh BOAOIPOHUKHOCTI Bij
I'PaHyJIOMETPUYHOTO CKJaay, MOPUCTOCTI Ta 1H., HANPUKIAL, 3a (Gopmyor XaszeHa,
3rigHo 3 K00 K=Cde?, me ¢ — eMmipuunuii KOeillieHT, IKUI 3a1€KUTh Bi CTYIICHS
OIHOPITHOCTI ¥ MOPUCTOCTI mopix ¥ minsgerbes Bim 400 go 1200, a de — miroumii
JiaMeTp YacTHHOK B MM, SIKMM BIAMOBIAE JlaMETPy, MEHIIE SKOTO B TOPOIi
Mmictutbest 10% (3a Macoro) 4acTUHOK. BenmudyuHy eMIipuaHOro KoediiieHTa MOKHa
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BU3HAYATH 3aJie)KHO BiJ KoedimienTa mopuctocTi n 3a dopmynorw: ¢ = 400+40
(n —26), ne n npuiimaetbes y %.

Cepenni 3HaueHHs koediuieHTa QuibTpamii (y M/mo0y) sl MyXKHX TMOpiA
ckianarTh: rauHu — MeHie 0,001; cyrmuaku — 0,01...0,1; cymicku — 0,1...0,5; necu —
0,25...0,5; micok apidHO3epHUCTUH — 1...5; micok rpy6o3epuuctuii — 20...50; rpaBiit —
20...150; ckenbHI TpimKUHYBaTI TOpPo U — 10 50; CHIIBHO TPIIIMHYBATI 1 3aKapCcTOBaH1
nopou — 50...150 1 6ib1rIe.

IMoxomxenns i Kiaacu@ikamis mia3eMHUX BOJ

3a MOXO0KEHHSM ITiI3¢MH1 BOAM MOISAIOTH Ha: 1) iHGUIBTparliiiai, 2) KOHIEH-
carliiii, 3) ceIMMEHTOTreHH1, 4) MarMaToreHHi, ab0 I0BEHUIbHI, 5) MEeTaMOP(OreHHi.

Ingpinempayitini MiA3eMHI BOAU YTBOPIOIOTHCS 32 PaxyHOK MPOCOYYBAHHS
(irdinpTparii) yrmu6 3emiti JOIMIOBUX 1 TaluX aTMOC(EpHUX OMajiB, a TAaKOX BOJ
pIYOK, 03ep, BOJOCXOBHIN 1 KaHamiB. Lleil cmoci®0 yTBOpeHHS MIA3€MHUX BOJ Mae
HaOUbIlIe 3HAYEHHS.

Konoencayitini niizeMH1 BOAW YTBOPIOIOTHCSI BHACIIOK KOHJIEHCAIIIT BOJISHOI
napv, sika 3 TOBITPSAM TPOHUKAE B TMOPU 1 TPIMIMHU TIPCHKUX TOPIT 1 TaM
oxosopkyeThes. Lleit cnoci®O mae HaOUTbIIE 3HAUYCHHS JIs1 3aCYLUIMBUX PAaOHIB 3
MaJIOIO KUIBKICTIO OITafiB.

Cedumenmoecenni MiA3EMHI BOJM — II€ MOXOBaHI BOJM KOJHMIIHIX MOPCHKHUX
OaceilHiB, 1X I1I¢ Ha3UBAIOTh PEIIKTOBUMH, a00 3aTUIITKOBUMHU.

Maemamozcenni TiA3eMHI BOAW — II€ BOJHW, IO YTBOPIOIOTHCS BHACIIIOK
KOHJEHCAIlii BOAAHOI MapW, sfKa BHAINAETRCA 3 MarMH. IX IMe Ha3HBaIOTh
IOBEHIJIbHUMU (FOHMMH), 00 BOHM Ha 4ac YTBOPEHHS HE Opajii y4acTi B KOJIOOOIry
BoAu B mnpupojl. KilbkicTh MarMatoreHHMX BOJ He3HauHa. Ha MmoBepxHIO BOHHU
BUXOJAATh Yy 3MIIIAHOMY BHIJIAAl, 00 B mpouect MiIINMaHHSI CTHUKAIOThCS 3
1HIIBTpAIIHHUMY Ta KOHJEHCAIITHUMH BOJIaMHU.

Memamopghoeenni Mia3eMHI BOJAM — YTBOPIOIOTHCS BHACIOK JeriapaTarii
(00e3BOJIHEHHSI) MiHEpaliB, SIKI MICTATh KPHUCTATI3allliiHy BOJMY, Il BILUTUBOM
BHCOKOTO THCKY 1 TEeMIeparypH, IO Mae Micie B Tmporeci metamopdizmy. B
3arajJpHOMY OanaHcl MiA3EMHUX BOJI iX POJIb TEXK HE3HAUHA.

3a ymoBamMu 3ajsTaHHS 1 TIAPOJAMHAMIYHUM PEKHUMOM TII3€MHI BOJU
MOJUIAIOTH HAa BEPXOBOJAKY, IPYHTOBI BOJM 1 MDKIIAcTOBI Boau. OcTaHHI, B CBOIO
4yepry, NOAULIIOTh Ha O€3HaIipHI 1 HaMipH1, a00 apTe31aHChbKi BOJIH.

Jo e6epxosooku HanexaTh MIA3€MHI BOJW, SKI 3alAraloTh Ha HE3HAYHIN
mMOWHI 1 MaroTh OOMEXEHE PO3MOBCIOKEHHS 3a Iulomiero. BepxoBojka
HarpoMa)KyeTbCsl Ha TOBEPXHI HEBEIMKHUX JIH3OMOMAIOHUX TUI BOJOTPUBKHUX
TipCbKUX TMOPiA, MepeBaxHO MHH. [1OTyXHICTH MOpiA, HACUYEHUX BEPXOBOJKOIO,
He3HayHa, HaWyacTime BoHa cTaHoBUTH 0,5 M, pimme pocsarae 2...3 M. HalOuibioi
BEJIMYMHM BOHA JIOCSITA€ BECHOIO B TEPIOJ] TAHEHHS CHITY 1 BOCEHH, KOJIU BUIMAAA€
3Ha4YHa KUTBKICTh omaniB. Komwm X BHmamgae Maja KiUIbKICTh OIAJIB, BEPXOBOJKA
1HKOJIM 3HUKA€E 30BCIM J0 HACTYITHUX JOIIIB.

Ipynmosi 600u — 1e BOIY IIEPIIOTrO Bi MOBEPXHI MOCTIHOIO BOJOHOCHOIO
TOPU30HTY, SKUM 3ajsra€ Ha CYIUIbHOMY BOJOTPUBKOMY Iapi. BoHM MOXyTh
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HarpoMaJKyBaTHCS SIK y IMyXKAX TOPUCTUX AHTPONOTEHOBUX BIJKIaAaX, Tak 1 B
OlIBII  JABHIX KOPIHHMX JIOAHTPOIOTEHOBUX TMopojaax. OcoOJUBICTIO IXHBHOTO
3aJIAraHHs € Te€, 110 BOJOHOCHHI TOPU30HT Ma€ BOJOTPUBKUW IIap JIMILIE 3HU3Y;
3BEpXYy BOJOTPUBKOTO IIapy HEMAa€ 1 TOMYy O0JIacTh iX JKUBIICGHHS 301raeThCcs 3
00J1aCTIO MOMIMPEHHS BOJJOHENPOHUKHUX IIapiB.

VY IpyHTOBUX BOJIax PO3PI3HIIOTH BEPXHIO MOBEPXHIO 200 PIBEHb I'PYHTOBUX
BOJI, SIKMI HA3UBAIOThb 03€PKAIOM, 1 BOJOTPUBKE JIOXKE, CKIIaJCHE BOJOHETIPOHUKHOIO
nopoxor. IpyHTOBI Boau € Oe3HAmipHMMH, 3 BUILHOI MNOBEpXHEH. Ko ix
PO3KPHUTH KOJOs13eM a00 CBEPAJIOBUHOIO, TO BOJa B HUX Oy/ie Ha TAKOMY pI1BHI, KU
BOHA 3aliMa€ y BOJOHOCHOMY TOpPH30HTI, TOOTO He Oyae miaiiMaTHCh BBEPX.
JI3epkano TIpPyHTOBHUX BOJ piako OyBa€e TOpU3OHTAIbHUM. [lepeBakHO BOHO
MOBTOPIOE B JICIIO 3TJIaPKEHOMY BUTJISII penbed MOBEPXHI 1 Ma€ YITKO BUPAKEHUN
HAaXWJ Yy HAmpsIMKYy 3HWOKEHMX Miclb (SpiB, PIYKOBHX JOJHH, O3€p, MOPIB), J€
B1IOYBA€ThCS PO3BAHTAXKEHHS (APEHAXK) IPYHTOBUX BOJA. Buxoam Ha MOBEpXHIO
MIJ36MHUX BOJ] HA3UBAIOThLCS Oocepenamu. BOHU BUHHKAIOTH NMEPEBAKHO HA CXUJIAX
rip, y IOJIUHaX PIYOK, Apax, Oajakax, siki Bpi3aloTbCs Y BOJOHOCHI TOPU30HTH.

[pyHTOBI BOAM MEPEMIILYIOTHCA MO MOPaxX i BY3bKHMX TPIilMHAX y BHIUISAII
OKpPEMHUX TOHKHX CTPYMUHOK, TapajieTbHUX OJHa OjAHIM. Takuii pyX Ha3HBA€ThCS
naminapuum. llIBuakicte pyxy Boau B mickax Big 0,5 mo 1..5 m/go0y, y
rpy0O3epHUCTHX TpaBiiHUX mickax 10 15...20 M/go0y, a y rajedyHukax 1 Iyxe
TPIIIMHYBATHX BamHsIKax Moxke gocsratu 100 M/m1o0y 1 Oinblie.

PexxuM rpyHTOBUX BOJI — IXHIM piBEHB, KUIBKICTD 1 IKICTh 3MIHIOIOTHCS B Hacl 1
TICHO TOB’S13aH1 3 KUIBKICTIO aTMOC(EpHHUX omnafiB. YacTo KOJMBAaHHS PIBHS MalOTh
YITKO BUPAXEHUN CE30HHUU XapakTep 1 MPOTIAroM POKY JOCATAIOTh KIJTbKOX METPIB —
IpU BEJIMKIN KUIBKOCTI arMOoc(epHUX OmajaiB (BKIIOYAIOYM 1 CHITOBUWA MOKpPHB),
pIBEHb TIPYHTOBHMX BOJ HIABUUIYETHCA, & MPU Maliil — 3HIXKYEThCSA, IO J00pe
CIIOCTEPITAETHCS B CUTBCHKUX KOJIOMAS3X. Pa3oM 3 KOJMBAHHIM PiBHSA IPYHTOBUX BOJI
3MIHIOETBCA 1 A€0IT (BUTPATH) JKEPE, a 1HO1 1 XIMIYHUN cKiajl. BUBYEHHS pexkumy
IPYHTOBUX BOJ Ma€ BEJIUKE MPAKTUYHE 3HAYEHHS JJIS MMUTHOTO 1 MPOMHCIOBOTO
BOJIOTIOCTAYaHHS, Meiopalii 3eMellb, OYIIBHMIITBA TIAPOCTAHIIN Ta IHIIUX
MIPOMUCIIOBUX CIIOPYA.

Misicnnacmogi 600u — 11 BOJIU, K1 3aJISTal0Th MK JBOMAa BOJIOHEIPOHUKHUMHU
mapamu, TOOTO Ha BIAMIHY BiJl TPYHTOBHX BOJ BOHHM 3aBXIM MalOTh Haj cO0O0IO
BOJOTPUBKY TIOKDIBJIIO. 3aBISKH I1IbOMY, TIIOBEpXHEBI BOJAW HE MOXKYTh
MPOCOYYBATHUCS 0 MDKIUIACTOBUX BOJI Ha BCiM muiomll ix momwupeHHs. Ha osHiit
JUSHI MOKe OyTH oauH abo M KijdbKa BOJOHOCHHMX TOPU3OHTIB, PO3IJICHUX MIXK
c00010 BOJOTPUBKUMU HIAPAMH.

MiXmiacToBi BOJUM MOXYTh OyTH Oe3HamipHMMHU 1 HamipHumu (puc. 26).
besnanipni  600u  XapakTepHi TIEPEBAXHO JUI JAUITHOK 3€MHOI KOpU 3
TOPU30OHTAILHUM a00 c7a00 HAXWJIEHWM 3aJISITAaHHSAM BEPCTB TIPCHKHUX mopia. Y
3B’A3Ky 3 THM, 110 BOJM HE IMOBHICTIO 3aMOBHIOIOTH BOJOHOCHUU INIap, BOHU HE
nepeOyBarOTh 1] BUCOKUM THCKOM 1 TIEPEMINIYIOThCS 0 00JIacTell pO3BaHTAKEHHS
Tak camMo, SIK IpyHTOBI Boju. [lepeBakHO BOHU 3yCTpIYAIOTHCS HA MEKUPIYUSX B
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YMOBax IHOOKO PO3WIEHOBAHOTO penbedy 1 BUXOIATh Y BUTIIAL JKEpes Ha CXHUilax
PIYKOBUX JIOJIUH, SIPiB 1 OAJIOK.

Hanipui misxcnnacmosi 6o0u po3TaiioBaHi MEPeBaXHO HA 3HAYHUX TVIMOMHAX,
HIOKYE ypi3y TriaporpadgigyHoi CITKM 1 BIUIMBY MICIEBOIO JPEHAXY, TOMY
nepeOyBaloTh I1JI THUCKOM. Y CBEPIJIOBUHAX 1 KOJOMS3AX I BOAM MOXKYTh
migiiMaTUCs BUIE BOJOHOCHOTO Imapy 1 QoHTanyBaTtu. Taki BOAM HA3UBAIOThH
apme3siancokumu (BiJl Ha3BU MNpoBiHINT ApTya y ®paHiiii, e BOHU BIepIIe OyiH
BusiBiieHi). llepeBakHO apTe3iaHChKI BOAM YTBOPIOIOTh BEJMKI 3a TIIOMICIO
apTe3iaHChbKi OacelHu, B SIKUX € MO KiTbKa BOJJOHOCHUX TOPU30HTIB.

B Vxpaini € [Juinpoceko — Jlorenpkuii, BomuHo-Ilominschkuii apTe3iaHChKi
OaceliHu Ta iH.

Pexum apres3iaHCHKUX BOJI, MOPIBHSIHO 3 PEKHUMOM TIPYHTOBHX, € OUIBII
CTaOlIbHUM, T'€30METPUYHUN PiBEHb (PIBEHb HAMIPHUX BOJ) MaJI0 3aJICKUTh BiJ
CE30HHUX KOJIMBaHb; 111 BOJIU HAWYHUCTIII, 00 BOHU JI0OpE 130JIb0BaHI Bijl IPUPOJTHUX
1 IITYYHUX BIUIUBIB 3 TOBEPXHI 3eMIIi.

@Di3n4Hi BJACTUBOCTI il XapaKTEPUCTUKHU MiI3eMHHUX BOJ

Jlo ocHOBHMX (DI3UYHUX BIACTUBOCTEH MIJI3EMHUX BOJ, 110 BUBYAIOTHCSA MPHU
TIPOreoyIOrIYHUX  JOCHIJKEHHSIX, HalleKaTh 3alax, CMak, KOJIp, MYTHICTb,
TEeMIIepaTypa, MIIbHICTb.

3anax. BimpLIicTh MA3€MHUX BOJ HE MaroTh 3amaxy. OgHaK MpH aKTUBHIHN
TISJIBHOCT1 JICSIKUX BHJIIB OakTepii BoJa MOKE MaTH CIpKOBOJHEBUM, OOJIOTHHM,
THWIICHUM, TUTICHSIBUN, MEIMKAMEHTO3HHMM Ta 1H. 3amaxu. [HTEHCUBHICTH 3araxy
OLIIHIOETHCS 3a 5-0aJILHOIO MIKAJIOK.

Jlnsi BU3HAYEHHs 3alaxy BOJM B TOJIbOBUX YMOBaX 3allOBHIOIOTH BOJOIO
npubIM3HO ¥4 TpoOipku, HarpiBaroTh i1 10 60°C 1 3akpuBaroTh KopkoMm. Ilicis
300BTYBaHHS BIJKPHUBAIOTh KOPOK 1 BU3HAYAIOTH 3allax.

Cmak. 3BUYAITHO pO3PI3HAIOTH COJIOHUM, TIPKUM 1 KUCJIMM CMaK, IKUW Ha1at0Th
BOJl PO3YMHEHI B Hiil peyoBuHU. [Ipu BMICTI y BOJI XJIOPHUCTOrO HATpit0 (OLIbIIE
600 mr/;m) BOHa Ma€e COJOHHMIA CMak, Cylb(aTy Mar”iro — TipKWAH, COJied 3amiza —
Tepnkuii 1 T.1. Boga Moxke MaTu TakoXk pI3HUN MPUCMAK — XJIOPHUM, METAIIYHUNA Ta
iH. [lpuemHuMil oOcCBIXKalOUMH MpPUCMAK HaJae BOJl BUIbHA BYIJIEKUCIIOTA.
[HTEHCUBHICTh CMaKy BU3HAYAETHCS 32 S-THOATBHOIO IKAJIOH0.

Konipuicmo. Jlesxi po3unmHeH1 MiHEpalbHI ¥ OpraHidHI PEYOBHHH MOXKYTh
HaJaBaTHU BOJII pi3HE 3a0apBieHHs: Oype, >KOBTe, 3eJeHKyBare Ta iH. Hampukmian,
TYMYCOBI KHCJIOTH 3a0apBJIIOIOTh BOJY B Oypuil 1 HaBiTh 4opHUM kouip. KinbkicHe
BU3HAYCHHS KOJIPHOCTI BOAU 3JIHCHIOIOTH, TOPIBHIOKYM i 13 CTaHAApTHUM
MJIATUHO-KOOAJTTOBUM PO3YMHOM 1 BUPAKAIOTH y Tpajycax KOJIIpPHOCTI. B mombpoBux
YMOBaX 4acTO KOJIPHICTh BH3HAYAIOTh JIMINE SKICHO. SIKIIO Boaa HEmposopa, TO ii
CHOYaTKy (PiIbTPYIOTh, BIAJUISIOUM 3aBUCII PEYOBUHHU, MOTIM HANOBHIOIOTH HEIO
npoOIpKy, CTABIATH Ha OUTMI manip i, IMBISYUCH 3BEPXY, BU3HAYAIOTH KOJIPHICTb.

Mymmuicmes. 3a HasBHOCTI y BOJAl 3aBUCIMX PEYOBHMH BOHA MOXE OyTH
CHUJILHOMYTHOIO, MYTHOIO, 3JIETKa MYTHOIO 1 OMNaJIeCIIOI0U00. 3a BIJICYTHOCTI ITUX
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peYoBHH BojJia mpo3opa. KimbKiCTh 3aBUCIMX PEUYOBHH BU3HAYAIOTH 3BAKYBAHHSM
ocaJKy Ticisg Woro (iIbTpyBaHHS W BUCYIIyBaHHS. [HIIMI croci0 BHU3HAYEHHS
MYTHOCTI (TIpO30pOCT1) BOJU 3aKIIOYAETHCS B UMNTAHHI CIICHIAIBHOTO MIpUPTy yepes
Iap BOJM, HAJIUTOI B MIpHUW LUJIHAP. 32 BUCOTOIO CTOBMA BOJIU, Yepe3 SIKUW SICHO
YUTAETHCS MPUDT, BU3HAYAIOTH CTYIIHbB 1l IPO30POCTI.

OxapakTepu3oBaHi Bulle (i3U4HI OCOOIMBOCTI BOJ| BU3HAYAIOTh MOYMIJIHUBICThH
iX BUKOPUCTaHHS JUIsl TOCTIOJIAPCHKO-TTUTTEBOTO BOAOIIOCTAYaHHS.

3a JICT-om «Bopa nuTTeBa» 3a OPraHoOJENTUYHMMHU TOKa3HUKaMHU BOJa
MOBMHHA BIAMOBIAATH TakuMm BuMoram: 3amax npu 20°C 1 mpum migirpiBaHHI 10
60°C — ne Oinbiie 2 6aniB, npucmak npu 20°C — He Ounpine 2 6aniB, KOMIPHICT 32
MJIaTUHO-KOOAJThTOBOKO IMKANOK — He Outbmme 20° (3a y3rOKEHHSM 3 OpTraHaMH
CaHITapHO-EIIAEMIOIOTIYHOI CITYKOM KOJIPHICTH MOXe OyTH m0 35°), MyTHICTH 3a
CTaHJIaPTHOIO HIKAJIOI0 — He Ounbiie 1,5 mr/m.

Temnepamypa. IlinzemMHi BOIU XapaKTEPU3YIOThCS HaWPI3HOMAHITHIIIOKO
TeMIIepaTyporo — BiJl -5° B paiioHax OaratoiiTHhO1 Mep3noTu g0 +300°C 1 Buiie y
BYJIKaHIYHUX oOsactax. Temmneparypa IpyHTOBUX BOJI CEPENIHIX MIHUPOT KOJIUBAETHCS
Bil 5 no 15°C 1 3MiHIOETBCA 3aJIeKHO BiJ mopu poky. [losic mocTiHUX piYHUX
TeMIiepatyp 3HaxoAauThcs: Ha rauouHi 20 — 30 M. Himkue 11poro nosicy temmeparypa
3pOCTa€ 3aJIEKHO BiJl TEOTEPMIUHUX OCOOJIMBOCTEH pailoHy (reoTepMIYHUMN CTYIIHb
3MIHIOETBCS Bia Jekiabkox MerpiB Ha 1°C go 100...200 m/rpanx). Temmnepatypa
MIJI3EMHUX BOJI BIUIMBA€E Ha iX XIMIYHUU ckiaja. Tak, 3 MiABUIIEHHSIM TeMmepaTypu
3pOCTa€ PO3UYHMHHICTh 0AaratbOX COJIEW 1 3MEHIIYEThCS PO3UYMHHICTH Tra3iB, 3pOCTAE
IIBUJIKICTh XIMIYHHMX PEAKI[iH TOIIIO.

[Ipy rigporeosOTIYHUX JOCHIKEHHAX TEMIEpaTrypy BOAM BHUMIPIOIOTH
0e3mocepelHbO Yy CBEPJJIOBUHI, JIKEPENTi, KOJOJA31 PI3HUMU TEPMOMETPAMHU.
3aJie’)kHO BIJ TEMIEpaTypH MiA3eMHI BOAU OyBalOTh XOJOJHHUMHU — 3 TEMIEPATYPOIO
no 20°C, rerummu — Big 20 mo 37°C, rapsunmmu — Big 37 mo 42°C, tepmu — 3
temneparyporo nonasn 42°C.

inbnicmo. 31 3poCTaHHSAM MiHEpasi3allili BOAX i1 MIIJIBHICTh TAKOX 3pPOCTAE,
TOMY IIITBHICTD MPUOJIU3HO XapaKTEPU3YE CYMY COJICH, HAITPUKIIAI:

Minepanizanis — 2 1/, minsHicts — 1,001 r/em®;

15 - 1,01
27 - 1,02
70 —-1,051T.11.
Opi€eHTOBHO BH3HAYEHHSI LIUJIBHOCTI 3M1MCHIOIOTH apeoMETPOM, TOYHO —

MIKHOMETPOM.

Kopcmxicmob. JKOpPCTKICTIO BOJIM Ha3UBAETHCSA BMICT Y HIM PO3UYMHHUX COJIEH
KaJIbI[II0 1 MarHilo, BUPKEHHH y MI-€KB/J1. 1 Mr-ekB/I1 >KOPCTKOCTI BiJIOBIJIA€E
BMicTy 3a Macoro 20,04 mr/n Ca?* a6o 12,16 mr/m M@?*. Po3pi3HSAIOTE KOPCTKICTh
3arajibHy, 3yMOBJICHY HasIBHICTIO Y BOJiI Bcix cosieit Ca 1 M(, THMYacoBy, OCTIHHY,
KapOOHaTHY 1 He KapOOoHATHY. TuMYacoBa KOPCTKICTh — BEJIMUMHA, SIKa TMOKa3ye Ha
CKIJIbKM 3MEHILY€EThCA 3arajbHa >KOPCTKICTh MICHs KU SITIHHA BOJH, MiJ 4ac SKOTO
cabo po3urHHI KapOOHATH BUMAAAOTh B 0canoK. [locTiiiHa >KOPCTKICTh 3yMOBJICHA
HE KapOOHATHUMH COJISIMHU KaJIBIIIIO 1 MAarHilO 1 JOPIBHIOE PI3HUIN MK 3arajbHOIO 1
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TUMYaCOBOIO )KOPCTKICTIO. 3a CTYNEHEM KOPCTKOCTI BUIUISIOTH AyKe M K1 BOJIH (10
1,5 mr-exs/m), M’saxi (1,5...3), momipHOo >xopctki (3...6), xopctki (6..9) 1 myxe
XKOPCTKI (1moHaa 9 mr-exB/i). s MUTTEBUX MOTPeO HAHOLIbIIE MIAXOASITH MTOMIPHO
XKOpCTKI BoaM. JKOpCTKI BOJIM HENMpHUAATHI JyIs OaraThOoX rajy3ed MpPOMHCIOBOCTI,
JUISl TApOBUX KOTJIIB Ta 1H., TOMY 110 YTBOPIOIOTH TBEPIUN 0CaT0K (HAKHII).

AepecusHnicmo. Jlesiki KOMIIOHEHTH II3€MHHUX BOJI PYWHIBHO AIIOTh Ha Pi3HI
Marepialid, B TOMY 4YHCIl OeToH 1 Meranu. HaitHeOesnmeuHnima a1 OETOHIB
BYyTJIEKHCHA 1 cynbdaTHa arpecis. Tak, Mpu BYTJIEKUCIINA arpecii mij Ai€10 arpeCUBHOI
BYTJICKUCIOTH KapOOHAT KaJbLiI0 BUIYTOBYETHCS 3 OCTOHY U MEPEXOAUTHh Y BOIY.
[Ipu cynbdatHiii arpecii yTBOPIOIOTHCS HOBI CIONyKH (Tirc, OeToHHa Oanmia), sKi
MarTh OUTHIINK 00’€M, HIK BUXIJIHI, IO TPU3BOANTH J0 PyWHYBaHHS OeToHy. J{ms
MeTany Ay’e HeOe3ledHa KUCHEBa arpecis, sika BHKJIMKAE KOPO3ito TpyO, PiiabTpiB
Tomo. ICHYIOTh ¥ 1HIIII BUIW arpecii, HapUKIa, 3arajlbHO KUCIOTHA, Marde3iajabHa
Ta 1H.

XiMiuHUH CKJIAI Mi3eMHUX BOJ

XiMIYHUN CKJIaJ] BOJ JyX€ MIHJIUBUM, BIJl MaiKe TUCTHIBOBAHUX 3 BMICTOM
COJIeH PI3HUX €JIEMEHTIB Y YacTKax BIJCOTKA /IO PO3COJIB 3 MOBHUM HACHYCHHSIM.
Bin 3anexuTh BiJl yMOB YTBOPEHHS 1 CKIJIaqy TOpiJ, 4Yepe3 siKi MPOTIKAIOTh BOJIU.
3aranpHUM  BMICT PO3YMHEHMX Y IIJ36MHUX BOJIaX PEYOBHH HA3UBAIOTh
MiHepanizayiero 1 BUPAXaroTh ii y T/11 a00 MI/i1. 3a 3arajibHOI0 MiHEepali3alli€r BOIU
noaAuAoThCA (32 B. BepHaacekum) Ha 4oTUpH rpynu: 1) mpicHI — 3 KOHLIEHTPALIEO
cosieit 1o 1 r/;m; 2) comonyBati — 3 miHepami3zaiieto 1...10 r/m; 3) cononi — Big 10 no
50 1/mm; 4) posconu (poma) — monaz 50 r/:1.

[IpicHl Boau, sIKI MICTATH y PO34MHI 1O | I/11 BYrJI€KHUCIUX 1 CIPUaHOKHCIUX
COJIEH KaJbIII0 1 MArHII0, HA3UBAIOTh HCOPCMKUMU. Y M AKUX BOJAX BMICT yKa3aHUX
cnoJiyk He niepeBuurye 0,25 /1.

3aranom, y MiJ3eMHUX BOAaX BUSABICHO Oibine 60 eleMeHTIB, siKi MPUCYTHI y
BHUTJISAJII HMOHIB, HEIMCOLIMOBAaHUX MOJICKYNI 1 KojoimiB. Ilpore muine nexigbka
€JIEMEHTIB 3HAaXOMAThCS Y BOJAaX B 3HAYHUX KITBKOCTAX. /[0 uncna Takux eleMeHTIB
nanexxats Na, Ca, Mg i Cl, sxi npucyTHi y BUrIsA1 IpoCcTHX HOHIB, a Takok C, S, N,
O, H i Si, npucyrni y Burmsani ckmagaux #oniB (HCOsz, COs?, SO4%, NOs),
HeAMcoIiHoBaHuX MoJeKyI 1 kos0iaiB (H,SiO3) 1 po3unnenux rasis (CO,, H,S, O, Ta
1H.).

OTxe, TOJIOBHUMHM MOHAaMHM, SKI BU3HAYAIOTh MIHEpadi3aliio 1 XIMIYHUN THUI
Bomu, ¢ Cl, SO, HCOs, COz*>, Na', Ca?*, Mg?*. BoHH Ha3MBaIOTHCA
MaxkpokomnoHenmamu BOaU. JIo MaKpOKOMITOHEHTIB BITHOCSTBCS TaKOX CIIONYKH
a3oty 1 Taki enementu sk K, Si, Fe, Al, P, sxi mmpoko nommpeni y 3eMHii Kopi i y
MEBHUX MPUPOAHUX YMOBAX (POPMYIOTH CielM(piYHI TUIU MIA3EMHUX BOA. YCI IHIII
€JIEeMEHTH 3HAXOAAThCS B MIJ3€MHHMX BOJIaX y PO3CISHOMY CTaHl 1 Ha3WBAIOTHCA
MiKpokomnonenmamu. Jlesiki 3 HHUX MOXYTb 3YCTpiUaTUCh Yy JOCHUTh 3HAYHUX
kutbkocTsx (y r/n) — B, Br, J, Zn, Cu, Mn Tta is.

MakpOoKOMITIOHEHTH CTaHOBJISTH OCHOBHY YacCTHHY MIHEPAIbHOTO CKIIATy
MII3eMHUX BOJA: y TIpicHUX Bomax moHan 90...95%, y BHCOKO MiHEpasi30BaHUX —
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nonan 99%. Ipu oMy y IIPICHUX i CONOHYBAaTUX BoJax nepepaxkaroTh onu HCOs
COz*, Ca*, y comonux i poscomax — Cl i Na'. Monu SO,> ta Mg? 3aiimaioTh
IPOMIXKHE TTOJIOKEHHSI CEPe/l OCHOBHUX aHIOHIB 1 KaTIOHIB.

MiKpOKOMITIOHEHTH HE€ BHM3HAYalOTh XIMIYHOTO THUITy BOJAM, alle BUSBISIOTH
3HAYHUH BIUITMB Ha (OpPMYyBaHHs CHEeUU(pIYHUX OCOOJMBOCTEH MiJ3eMHUX BoJ. Jlo
Takux eneMmeHTiB BimHocaTtees: Li, B, F, Ti, Y, Cr, Mn, Co, Ni, Cu, Zn, As, Br, Sr,
Mo, Ba, Pb ta iH.

HaiiGinpmr mommpeHuMy ra3amMu MiA3eMHHUX BOJ| € KHCEHb, a30T, METaH,
BYTJICKUCIUM Ta3, CIpKOBOJEHb, 1HEPTHI Tra3u (remidd, aproH Ta iH.). Pimme
3yCTpIYalOThCS BOJCHB, OMM3bKI aHAJIOTH METaHy — €TaH, MporaH 1 0yTaH, a TaKoX
OKCHJI BOJIHIO, 3aKHC Ta OKCHJ a30Ty Ta 1H. ['a3u 3HaxomsThcs y BOAax y BUTIISAIL
MOJICKYJIIPHUX po34uuHiB. [IpoTe Mik ra3oBUMH 1 HOHHO-COJTLOBUMHU KOMIIOHCHTAMH
MPUPOJIHUX BOJ MOXKYTh OYTH B3a€MOIEpexXo/iu 1 B3aeMooOMiH. Hanpukinan, miokcua
BYTJICLIIO 1 T1IpOKapOOHATHI Ta KapOOHATHI MOHM YTBOPIOIOTH Yy BOJIaX PIBHOBaXKHI
CUCTEMH.

3a BMICTOM JOMIHYIOYOIO aHIOHa BCl MPUPOJHI BOAM MOAUIAIOTH HA TPH
rpynu: rigpokapOoHartHi (1 kapOoHaTH1), Cyab(daTHI 1 XJOpUIHI. Y KOXKHIN Tpymi 3a
MepeBaXalouyMM KaTIOHOM BHUIUISIOTH TPU KJIACH: KalbIli€BUM, MAarHi€BUM 1
HaTpieBUU. Y CBOIO 4epry, KOKEH Kjac pO3MaJaeThCs HA BUAM BOJ: 1) M’aKi —
HCOs; > Ca?*+ Mg?*; 2) wxoperki — HCO3 < Ca**+ Mg*< HCOz; + SO/ ; 3)
arpecuBHi (comnoHi i po3comn) — HCOs + SO,% < Ca®*+ Mg?*; 4) xucai — HCO3 = 0.

VYcraHoBIIEHO, 10 B apTe3laHChKUX OaceiiHax 3 TJIMOMHOIO0 31 3HMKEHHSIM
IHTEHCUBHOCTI BOJIOOOMIHY 3aKOHOMIPHO 3MIHIOETHCS 1 CKJIaJ MIA3€MHUX BOJ, TOOTO
bopMy€eETBCSL  gepmuKaivbHa  2i0po2eoxXimiuHa  30HANbHICMb. BUIIAIOTHE — Taki
T1POXIMIYHI 30HHU.

BepxHs — 30na inmencugno2o 600006miny, € MiI3eMH1 BOAM TICHO MOB’s3aHi 3
MoBepXHEBUMU. TyT BOJIOOOMIH 3IHCHIOETHCS 3a JIECATKH, COTHI 1 TUCSAYl POKIB. Y
BOJIOTUX 30HAX — BOJM TPICHI, B apUIHUX — MICIIMUA COJIOHYBATi 1 coJioHl. Boau
YTBOPIOIOTBCS 3a PaxyHOK I1HQUIbTpalii aTMochepHUX OCaIKIB, YACTO MICTSTh
PO3YMHEHUN  KHUCEHb, BHUKOPHUCTOBYIOTHCS IS  MUTHOTO 1  TEXHIYHOTO
BOJIOTIOCTAYaHHSI.

['mubire 3amsirae 3oma cnosiibHeno2o 600000MiHY, SKHN 3TIACHIOETHCS 3a
JECATKA 1 COTHI THCSY pokiB. Lli Bogu OinmbIn MiHEpasi30BaHi, 4acTO HArpiTi, HE
MICTSTh KUCHIO, 30araueHi METaHOM, BYTJIEKUCIIOTO, MICIIIMU CipKOBOJHEM. HacTo
BUKOPUCTOBYIOTHCA B OanbHeoIoril (“MiHepaibHI BOIU ).

Haiirnmubma — 30ma Oyosce cnosinibHeno20 nacuéHo2o0 600000MIHY, SIKUN
3MIMCHIOETBCS HA MPOTA31 MIIBHOHIB pokiB. YacTto 1e mmOOKI Tapsiyi BOJU
apTe3ilaHChbKUX OacelHiB, CHJIbHOMIHEpaNi30BaHl (O pPO3COJIB) 3 BIJHOBHUM
cepenoBuiieM. Lli Boau MoxyTh OyTu peniktamMu Oiocep MUHYJIOr0, BOHU YacTo
30araveHi 1o/1oM, OpOMOM, PI3HOMAHITHUMHU COJISIMHU.

VYV Bumagkax, KOJH ITiJ3€MHI BOJAW BOJOJIIOTH NMEBHUMH (hi3UKO-XIMIYHUMU
BJIACTUBOCTSIMH, SIK1 JJAIOTh 3MOTY BUKOPHCTOBYBATH iX JIJIS JIIKYBJIBHUX MOTPEO, 1X
HA3UBAIOTh MiHeparbhumu. llpupomHi MiHepadbHI BOAW MOXYTh BiJI3HAYATHUCS
T IBUILIEHOTO MiHepaJTi3alli€ro, MOHAIKJIAPKOBUM BMICTOM cnenudiaHIX
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KOMIIOHEHTIB, BUCOKOIO TEMIEPaTypol0 M PaJioaKTUBHICTIO. OCHOBHUMH THIIAMU
MIHEpAJIbHUX JIIKYBAJIbLHUX BOJ €: 3aJI3UCTI, BYIJIEKHCII, CIPKOBOJHEBI, PaJOHOBI,
MUII IKOBUCTI, KPEMEHHUCTI, HOH1, OPOMHI.

Byenexucni Bogu MOCTIMHO BUAUISIOTH Byriekuciaotry. B VYkpaini nmommpeni
rojoBHUM uynHOM B Kapnatax 1 Kpumy. B Kapnarax 1 3akapnarti HaiiBioMilI BOAU
takoro tuiy — «[lonstna KBacosay, «Ilonsinay, «CansiBay.

o cipkoBogHEBUX (CyJIb(iTHUX) BIIHOCITHCA MIHEpaabHI BOAH, IO CKJIATY
AKUX BXOJUTH P030aBieHUN y BOJI CipKOBOACHb B KimbkocTl He meHie 0,01 r/n. Ha
TepuTopii YKpaiHM CIpKOBOAHEBI MiHEpajbHI BOJAM BHSBICHI, BUBUEHI 1 JaBHO
BUKOPHUCTOBYIOThCSL Y JIbBiBChKkit (B M. HemmpoBi 1 cemax [kmo Tta JlroOiHb
Bemukwuit) 1 Tepuominbcwkiii (B c.c. HacraciB, KonomkiBka Ta iH.) 00JacTsx.
CipkoBonHeBi mkepena Bigomi Takox y Kpumy, B paiionax ®eomocii, Sntw,
Anymrtu, Cimdeponods.

Paoonosi minepanbHi BOJY 371€01JIBIIOTO MOB’I3aH1 3 KHCIUMU KPUCTATIYHUMU
nopojgamMu ab0 MPOAYKTaMH iX pyHHYBaHHS 1 IIMPOKO BIJIOMI Ha TEPUTOPIi
VYkpaiHcbkoro KpucTamiyHoro Macupy. KoHieHTpalisi pagoHy B 1 1 MiHepajabHOI
BoaM pi3Ha, Bix 36...100 go 300 emaniB (emMaH — OJHAa CTOMUIbHOHHA YacTKa Ti€l
KOHIIGHTpAIlli pajioHy, sKa BIJNOBIJA€ PAIIOAKTUBHOCTI 1T YHCTOrO pailo).
PanmioakTuBHI MiHepaibHI BOAM Bigomi B M.M. XMuIbHUK, [IleneriBka, [TomonHe Ha
[oximmi, y XKutomupi, biniit Llepksi, Muponisii, 3aam’sai, B [Ipuazor’i Ta iHIIUX
MICIISIX.

VYHIKaJIBHOIO 1 IIUPOKOBIAOMOIO € Boja «Hagmycsa», ska mae cnenupiaHui
npucMak i 3amax Hadrtu. Ii MiHepamizamis Menme 11/, ofHaK JiKyBalbHi
BJIACTUBOCTI MOB’SI3YIOTHCS 3 BMICTOM OPraHIYHUX CHOJYK TUITY (PEHOJIIB, BIA3HAYEHA
cnalOka paaioakTUBHICTh. [lommupena B M. TpyckaBii 1 HOro OKOJUISAX, aHAJIOTH BOJIU
BitoMi y Hanzopyuui (I'ycsatun, Caranis, Bonouucek Ta 1H.).

PO3pi3HAIOTE TaKOXK MiHepanbHi NpOMUCIO8] 600U, SIKI MICTATh Y PO3YHMHI
KOPHUCHI KOMIIOHEHTH y KIJTBKOCTSAX, 110 3a0€3MeuyI0Th X peHTa0eIbHe BUI00YBaHHS
1 mepepoOKy. Y nmaHuii yac 3 MiJ3eMHUX MPOMHUCIOBUX BOJ BWIIY4alOThb MO, Opowm,
KaM’sIHY CiJIb, a Y JesIKuX KpaiHax i cnonyku B, Li, Rb, Ge, U, W ta iH.

Tepmanvui (enepeemuuni) 600u MOXHa BHUKOPHCTOBYBATH y MPOMHCIOBIN 1
KOMyHaJIbHIN  Teruo(dikamii, CUTbCbKOMY (TEIUIMYHOMY) TOCHOJIApPCTBI, JUIS
OTPUMAaHHS €JIEKTPOCHEPTii TOIIIO.

IToxka3HUKM CTAHY BOAM

Bei migzemui Boau mictate BoaHeBi (H') i rigpokcunbri (OHY) Honw.
[IpakTUYHO KOHIIEHTpALII0 WOHIB BOJHIO 1 TIIPOKCUIY 3pPYYHO BHUPAXATH HE Y
BUIJISIAI HATypallbHUX YHUCEN, a y BUIVIAAL JIorapudMiB LMX 4YHKCEN, B3SITHX 13
3BOpoTHIM 3HakoM. Jlorapudmu mias (H)nosnavarors pH. Takum urnOM, sikimno (HY)
= 107, To pH = -lg 107 = 7. Ilpu piBHOCTI KOHUEHTpawii ¥ouis H* i OH Boma
ueiirpansHa (pH = 7). Ilpu xoHuenTpauii ionis H* 6ineme 107, manpuxnan, 104,
Bojia OyJe MaTH KUCIOTHI BiactuBocTi, a pH = 4. |, HaBmaku, mpu KOHIIEHTpaIlii
ionie H* menme 107 Boga Gyne matu nyxHy peakiiro i pH Oyzne Oinbine 7. Takum
YUHOM, TIPU HEUTpaNbHIN peakiii pH = 7, npu kuchid pH < 7 1 mpu myxHiid pH > 7.
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Busznauennss pH B mig3eMHHX Bojax 31HCHIOIOTH KOJOPUMETPUYHUM 1
eJEeKTpOMETpUYHUM MeTojaMu. OcTaHHIA MeToj OUIbIll TOYHHH 1 JI03BOJISIE
BUKOHATHU BU3HA4YeHHs 3 TouHicTIO A0 0,02 pH. ITinzemui Bojau 3BUuaiiHo mMaroTh pH
Bi 6 110 8. Boau cyabdigHMX 1 BYTUIbHUX POJOBUIN Maike 3axau kucii (pH mo 4).
3uatu BenuuuHy pH HEoOXigHO, HANMpHKIaA, JJIs OLIHKKA arpeCUBHOCTI BOJ, iX
KOPO31MHOT 34aTHOCTI Ta 1H.

OaHuM 3 BaXIMBHX YHWHHHKIB, SKI BHM3HA4YalOTh (I3UKO-XIMIYHI YMOBU
CEPENOBUINA, € WOTO OKUCHO-8IOHOBHUL NOMeEHYial, 3YMOBJIEHUW BMICTOM B
MiJ36MHUX BOJAX CIOJYK 13 3MIHHOIO BaJCHTHICTIO. KibKICHO BIH BUMIPIOETHCS Y
BOJIBTAX YW MUTIBOJIbTaX 1 Mo3Ha4aeThes Eh.

Cucremu 3 OUTBIIT BUCOKAM MOTEHITIAJIOM € OKHCIIIOBAYaMH 110 BIHOIIEHHIO 10
CUCTEM 3 HIKYMM TIOTCHIIIAJIOM, SIKi CTy’>KaTh BIHOBIIOBa4aMH. SIKITO B mMia3eMHIN
BOJIi TIepeBakatoTh okucHeHi popmu, Eh Oyxe mo3utuBHUM, a SKIIO BiTHOBICHI —
HeraTuBHUM. Hali01b111 yHIBEpCaIbHUM OKHCHIOBAYE€M B IPYHTOBUX BOJAaX € KHUCEHb.
3HavyeHHs Eh mpu BMICTI KMCHIO TIOHAA 7 MI/JI 3HaXOIAThCs B Mexax Bix +350 mo
+700 mB. HasBricTh y Boal nmoHas 10 Mr/m cipkOBOJIHIO 3aBXK/IM BKa3y€e Ha B1JIHOBHE
cepenosutie (Eh mmwxue — 100 MB).

Busnauatore Eh 3BuyaitHo Ha wMicii Bigbopy mpoO BoaM 3 IOMOMOTOIO
MOTEHI[IOMETPa MIJISXOM 3aMIPIOBAHHSA PI3HUIIl TOTEHIIATIB  EJIEeKTPOXIMIYHOI
KOMIPKH.

XiMIYHUI aHAJI3 MiI3eMHUX BOA Ta (popMHU BUPAaKeHHS HOT0 pe3y/ibTaTIB

OCHOBHI 3aBIaHHS XIMIYHOTO aHami3y MIJA3€MHUX BOJX Yy MpaKTHII
TAPOTre0IOTIYHUX JTOCIIIKEHb TaKi:

BUBYEHHS 3aKOHOMIpHOCTEH (OPMYBAaHHS 1 MOIIMPEHHA MIJ3€MHUX BOJ
PI3HOTO CKJIAJy;

OIliHKA CKJIaAy ¥ BIACTHMBOCTEH IMiJ3EMHHUX BOJ IJIs MUTTEBOTO, TEXHIYHOTO,
CLIBCHKOTOCTIOIAPCHKOTO, JIIKYBAJIBHOTO T 1HIIUX BUIIB BUKOPUCTAHHS;

OIlIHKA Mi3€MHUX BOJ| SIK XIMIYHOI CUPOBWHHU JIJII OTPUMaHHA ioxy, Opomy,
Oopy Ta 1H. €JICMEHTIB.

IcHyIOTHP YOTHMPM THUNM XIMIYHMX aHaJI31B IIJ3€MHUX BOJ: IIOJbOBHH,
CKOPOYCHHUH, TOBHUM 1 CTICIIaJIbHHM.

THonvosuii ananiz. 1le HaWOIBII TMPOCTUHN aHAMI3, SKUN 3aCTOCOBYETHCS IS
TONePeNHbOi XaPAKTEPUCTUKU Mif3eMHHX BOJA paiony. Moro 3iiiCHIOIOTH B
MOJIbOBHX YMOBAax B MOXIJHIA TipoXiMiuHii jabopatopii. Ilpu noapoBoMy aHamisi
BM3HA4alOTh: (ismuni Bnactusocti Bomu, pH, Cl, SO, NOz, HCOs, COs7,
3aranbHy xkopctkicts, Cat, Fe?*, Fe3*, NH4*, NOy, CO; (BinbHY); BUpaxoByioTh: Na*
+ K*, xap6oHaTHy K0pcTKicTh, M@?* i 3aransHy MiHepatizawizo.

Cropouenuti amaniz. Voro mpoOBONATH OUIBII TOYHAMHM METOJAMH B
cTalioHapHUX yMoBax. [Ipu ckopoueHOMy aHaji31 BU3HAYal0Th: (DI3UUHI BJIACTUBOCTI
BOIIH, pH, Cl, 5042', NO;, HCO3, CO32_, C&2+, Mgz+, F62+, F63+, NH.*, NO,, CO,,
SiO,, OKMCHIOBaHICTb, CyXWi 3amuIiok, BupaxoByioTh: Na“® + K*, »xopcTkicTsh
3arajgpbHy, KapOoHaTHY, He kKapOonatHy, CO; (arpec.).
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Iosnuti ananis. 3aCTOCOBY€EThCS Ml JI€TANbHOI XapaKTEPUCTUKHU XIMIYHOTO
CKJIay TMiJ3€MHUX BOJ 1 TPOBOJUTHCS HAWOUTBIIT TOYHMMHU METOJAAMHU B
cTarioHapHUX JabopaTtopisax. Jlo3BoysiE MPOBOAWTH KOHTPOJIh BHU3HAYCHBH SK 34
CYXHM 3aJIUIIKOM, TaK 1 32 CyMaMH MTI-€KB KaTiOHIB Ta aHIOHIB. BU3HauarOThCS Ti K
napameTpu, 10 i IPU CKOPOUCHOMY.

Cneyianvuuti ananiz. OKpiM BHU3HAUYEHb, 3IHCHIOBAHUX MU TMEPEPaxOBAHUX
TUTIaX aHaJi3y, [ed aHai3 BKJIIOYAE CIeIladbHI BH3HAYEHHS (MIKPOKOMIIOHEHTIB,
OpraHiyHuX pe4yoBHH, rasiB, Eh Ta iH.) 3a 0coOauMBUM 3aBHaHHSM BIAIOBIIHO 0
[IJTbOBUX MPU3HAYEHD JOCIIIKEHb.

Pe3ynpTaT XIMIYHOTO aHadi3y BOJM BUPAXKAIOTh B MACOBHUX KIJIBKOCTSAX
pPEYOBHH, pO3YMHEHHMX B |71 BOAM, YW B CKBIBAJEHTHUX KIJTBKOCTAX. B
T1IPOTEOIOTIYHIN MPaKTUIl TPUWHATO MACOBI KUTBKOCTI KOMIIOHEHTIB BHpa)XaTH B
MuTirpamax Ha 1y (Mr/im), a ekBiBaJEeHTHI KUIBKOCTI HMOHIB — B MUIrpam-
€KBiBaJieHTaX (Mr-eKB) KOXKHOTO HoHY Ha 1 11 BoaH.

Pe3ynpTaTi BH3HAYEHHS BMICTY MIKPOKOMIIOHEHTIB B BOJIl BHUPAXKAIOTh
3BHYAITHO B MIKporpamax Ha JITp BOJHU (MKI/).

Haifuacrime XiMi4HUIN CKJIaJl BOAU BUpaxawTh y BUIsAl Gpopmynu Kypiosa.
Bona npencrasisie coboro nceBaopio, B YUCEIBLHUKY SKOTO MPEICTaBIICH] aHIOHHU (B
%-ekB) B MOPSAKY 3MEHIICHHS iX BMICTY, a Y 3HAMEHHHUKY — KaTiOHHU. 31iBa Bij
npo0y BKa3ylOTh Ha3By XapakTEpHOTO razy 1 Moro BwmicT (y I/1), creuudiyHi
KOMIIOHEHTH ¥ BeJIMUMHY MiHepaizallii Boau (M) B I/11, a TaKOX ii TeMreparypy.

Bapiant dhopmynu, 3anponoroBanuii y 1970 p. [. CokonoBUM 3aKITIOYAETHCS B
TaKOMY:

1. B nmiBiit yacTuHi (HOpMYIIH 3aMUCYIOTh (B MI/JI) BMICT ra3iB, a MOTIM MIKpO
KOMIIOHEHTIB, SIKIIO iX KUIBKICTh MEPEBUILYE HOPMY [JIsl BIAHECEHHS BOJ MO
MIHEpaJbHUX YU MPEICTABIISAE FEOXIMIUHUN IHTEPEC.

2. Janbpliie BKa3ylOTh BEJIWYMHY MiHEpaizaliii BOAM y BUIIISAAL JIpo0y: B
YHCENBHUKY — 3a Macolo (B I/J1), B 3HAMEHHUKY — B €KBIBAJICHTHIN (opMi, BUpAKEHIH
B MI'-€KB/JI CYMU aHIOHIB.

3. B 3HaMeHHHKY [1poOy 3amMCylOTh B HU3XIJHOMY TMOPSAKY BCl KaTiOHH, B
YUCEIbHUKY — aHIOHH, BMICT SIKUX CKJIajia€ rmoHas 1%-eks.

4. Tlicns npoOy BKa3ylOTh MOKa3HUKH, IO XapakTepu3yoTb cTaH Boau (pH i
Eh) i 11 remnepatypy. Jlis cuiibHO MiHEpaTi30BaHUX BOJ 1 pO3COIIB B KiHII GOpMyIH
MOJA0Th IIUIHHICTH BOJIH.

Sk npukian:

HCO;89S0,8CI12F1

CO, 1080 M 1,0/18,42 Nab55Ca30Mg14K1 pH 6,3 En+100 t° 40.

HaiimenyBanHst BoaM 3a ii WOHHUM CKJIaJIOM, TOOTO YHMTaHHS ITi€l HOopMyIu
TaKe: CoYaTKy Ha3uBalOTh MIANOPSAIKOBAHI HOHHU, MOTIM — NepeBaxatoul. Tak, Ha3Ba
BOJIM, 3allMCaHOl BHUIE Yy BUIIISAL (GOpMyNIH Taka: Cyib(aTHO-TiIpoKapOOHATHA
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KaJpIll€BO-HATpieBa BoAa (y Ha3Bl BPaxoBYIOTh JBa KAaTIOHWM 1 JIBa aHIOHH, IO
nepeBUInyoTh 20%-eKB).
3a MiHepami3ali€o Mmia3eMHl BOAM MOAUIAIOTH HA: mpicHI — 70 1 1/1, ciabo

cosonyBati — 1...3, cuiibHO cosioHyBaTi — 3...25, comoni — 25...50, po3conau — moHax
50 r/m.

Konmponwni 3anumanns i 3a60anus

[ITo BuBYae riaporeosioris?

[Ilo Take BEIUKHH 1 MaTUH KOJI000ITH?

Ax Bu po3ymiere BogHuii 0ananc?

SAxi Bu 3HaeTe BUIM BOJIU B TIPCHKUX MOpOaX?

[I{o Take HamipHI 1 6e3HaMIPHI BOaU?

ki Bu 3HaeTe BIaCTUBOCTI TIPCHKUX MOPIA MO BIAHOIICHHIO 10 BOAU?

Sk kiacuikyroTh MiA3eMH1 BOAM 38 MOXOKEHHAM?

ki Bu 3HaeTe (i3uyH1 BIACTUBOCTI MIJI3EMHUX BOJ?

[Ilo Take MiHepami3allis MiA3eMHUX BOJI?

0. Sk popmyeThcs BepTHKaTbHA T€OXIMiUHA 30HAIBHICTD MiA3EMHUX BOA?

1. Sxi BoAM Ha3MBaIOTh MIHEPAJbHUMH Ta SIKI TUIM MIHEpaJbHUX Boj Bu
3HaeTe?

12. SIx 3miACHIOIOTH XIMIYHHNA aHAJII3 IMA3€EMHUX BOI?

RHBOoOo~No O~ WNE

2.13. Tema 13. YMOBHU 3AJIAAT'AHHSA TA ITNHAMIKA HII3EMHHUX BOJ1
BepxoBoaka i I pyHTOBI BOaM

['paBiTariitHi mig3eMH1 BOJIU 30CEPEIHKEHI TOJIOBHIUM YMHOM B 30H1 HACUYCHHSI,
Jie BOHU YTBOPIOIOTH Pi3HI 32 YMOBAMU 3JIATAHHSA U KUBJIEHHS BOJJOHOCHI TOPU30HTH
1 CUCTEMHU BOJOHOCHHUX TOPHU3OHTIB (KOMIUIEKCH, OaceliHu Ta iH.). B 30H1 aepaiii
BUIbHI TpaBITallliiHi BOAM MOXYTh YTBOPIOBATH THMYACOBO ICHYIOYl BOJOHOCHI
TOPU30HTH, 3BaHI 6epX0600K010, SIKI MalOTh JIOKaJbHE TMOUIMPEHHS. BUHHUKaIOTH
BEPXOBOJIKM BHACHIJIOK IPOCOYYBaHHS 3 TOBEPXHI aTMOC(EpPHUX OCAIKIB,
MOBEPXHEBUX 1 3pOLIYBAIBHUX BOJ i1 HAKOMMYEHHS 1X Ha JIIH3aX 1 MpoIIapKax cjado
MPOHUKHUX TOpPI1J, SKI BIAITpalOTh poJib MICUEBUX BOAOTPUBIB. BepxoBoaku
3BUYANHO 3aJIAraloThb HETrJIMOOKO W pO3TAallOBaHI BUIIE MNOCTIMHUX TOPU30OHTIB
IPYHTOBUX BOJ. IX BOAM BUTPAyalOTECA B OCHOBHOMY HA BHIIAPOBYBAHHS,
TpaHCHIpaIliio 1 )KUBJICHHS TPYHTOBUX BOJI.

VY 30H1 HACHYEHHS TOMIUPEH] TPYHTOBI 1 HAMIPHI MiI3€MH1 BOJH.

Bepxoeooka. Bona € CBOEpITHMM THUIIOM MiA3€MHUX BOJ 1 Mae Oarato
CHUIbHUX puUC 3 IpyHTOBUMHU Boaamu. CHpPUSTINBI YMOBH [UIsl YTBOPEHHS
BEPXOBOJIKH CTBOPIOIOTHCS Ha IUIOCKMX BOAOAUIAX 1 CTEMOBUX MPOCTOpax 3
MICIIEBUMH OJIFOAIE TOAIOHUMYU MOHWKEHHSIMHU Y MEKaxX PIYKOBHX Tepac 1 MOJIOTHX
CXWJIIB, JIe 1H(QUIbTpallisl TOBEPXHEBUX BOJ 1 OCAJKIB MEpEeBaKa€ HaJl MOBEPXHEBUM
CTOKOM. B Takumx ymoBax MOTYXHICTb BEPXOBOJKH MOXKE JOCSIraTh 5 M (3BUYATHO
BOHA He Ouyible 2 M) 1 ii MOYXXHA BUKOPUCTOBYBATH JJIsi CE30HHOTO BOAOTOCTAYaHHSI.
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Oco0MMBOCTAMU BEPXOBOJAKH SIK CBOEPIHOTO THIY TMIA3€MHUX BOJ €:
1) posramryBaHHs ii y MeXax 30HM aeparlii; 2) THMYaCOBUM XapaKTep, CE30HHICTh
(3BUYaitHO y TIeploAM 1HTEHCHMBHOI'O BHUMAJaHHS aTMOC(EpPHUX OCAJIKIB 1 BUTOKIB
BOAM 3 PI3HUX cHUCTEM; 3) OOMEXKEHICTh TMOUIMPEHHS Y 3B’SI3Ky 3 JIOKaJbHUM
XapakTepoM BOAOTPHUBIB; 4) pi3Ka 3aJIeKHICTh 11 3alaciB, PeXKUMY 1 SKOCTI Bij
KJIIMAaTHYHUX YMOB 1 TOCIIOJIAPCHKOT TIsIIBHOCTI JIFOJUHU; 5) JIeTKa 3a0pyIHIOBaHICTh
1 HEMIPUJATHICTB JIJIA MMOCTIMHOTO BOJAOMNOCTavYaHHs; 6) CBOEPIIHICTH JUHAMIKHU.

3a XIMIYHUM CKJaJIOM BOAM BEPXOBOJKM HEOJAMHAKOBI: TpicHI 1 ciabo
MiHEpali30BaHi 3 MIJBUIICHUM BMICTOM KPEMHEKHCIIOTH, OPraHIYHOI PEYOBUHH 1
3amiza, CHJIBHO MiHEpami3oBaHi y MIBACHHUX padoHax (4epe3  CHUJIbHY
BUIIAPOBYBAHICTB).

Ipynmogi 600u. Jlo TPYHTOBHX BiHOCATH BOAM IIEPUIOTO BiJ MOBEpXHi
MOCTIHHOTO BOJOHOCHOTO TOPU30HTY, SKUW 3alsira€ Ha BIJHOCHO BUTPUMAHOMY
BOJIOTPHUBI 1 Ma€ BUIbHY MOBEPXHIO. 3BEPXY I'PYHTOBI BOJU 3BUYANHO HE MEPEKPUTI
BOJIOTPMBKUMHU BIJIKJIaJlaMU, TOMY BOHH MAlOTh TICHHUH 3B’SI30K 3 aTMOC(EPOIO 1 TUCK
Ha TXHIl MOBEpPXHI IOPIBHIOE aTMOC(EpHOMY, TOOTO MOBEPXHS IPYHTOBUX BOJ IMPH
PO3KPUTTI X CBEPJIOBUHOIO BCTAHOBIIOETHCS B HIW HA Tii TNIMOWHI, /1€ X 3yCTPLIH.
Hepigko Tomy rpyHTOB1 BOJM Ha3UBaIOTh O€3HANIIPHUMU — Ha BIAMIHY B1J] HaIlIPHUX,
10 MalOTh NIEBHUH HaIllp HaJ| IEPEKPUBAIOYOIO X BOJOTPUBKOIO MOKPIBICIO. Y MOBH
3alAraHHs TPYHTOBUX BOJI Ha TEPIIOMY BiJI MOBEPXHI BUTPUMAHOMY BOJOTPHUBI
BU3HAYAIOTh OCOOJIMBOCTI iX JKHMBJICHHS, NOIIMPEHHS, PYyXy 1 pPO3BAaHTAXKEHHS.
OO6uacTi XKUBJIEHHS i MOIIMPEHHS [PYHTOBUX BOJI CIIBIAJIal0Th, TOOTO >KUBJICHHS iX
yepe3 30HY aeparlii 31MCHIOEThCS MO BCIM mwiomll iX mnomupeHHs. OCHOBHUMHU
JDKepeslaMu JKUBJIEHHSI TPYHTOBUX BOJI € aTMOC(EpHi, MOBEPXHEB] 1 KOHJAEHCAIINHI
BOAM. [pYHTOBI BOAM MAarOTh TICHHMM TIiJpaBIiuHKMA 3B’S30K 3 IOBEPXHEBUMHU
BOJIOCTOKaMHM 1 BOJOMMaMH 1 3aJie)KHO BIJl CHIBBIJHOIIEHHS iX piBHIB abo
PO3BAHTAXYIOTHCA B HUX (IPEHYIOTHCS), 3a0€3MEeUyIOUH IXHE MiJI3eMHE >KUBJICHHS,
a00 >KUBJISITHCS TOBEPXHEBUMHU BOJaMH (OCOOIMBO TMPH MiANOpax 1 B maBoaku). [Ipu
3MiHI PIBHS BOJM y TOBEPXHEBUX BOJOWMAX 3MIHIOETHCS PIBEHb Yy T1IPaBIIYHO
MOB’SI3aHMX 3 HHUMH TOPU30HTaX TIPYHTOBUX BOJI. XapakTepHa TaKOX TiCHA
3aJIEKHICTh PEKUMY PIBHIB, SKOCTI 1 KUJTBKOCTI IPYHTOBUX BOJI BiJl KJIIMaTHYHUX
YUHHUKIB, TMPOIIECIB, IO MPOTIKAIOTh B 30HI aepailii Ta I1HXKEHEPHOI IisSIILHOCTI
JFOVHH.

[pyHTOBI BOIM PO3BAaHTAXKYIOTHCA Y BUIJISAII JDKEPEN, IUIACTOBMX BUXOIB,
MOYapIiB y MICIIEBI IOHMKEHHS I TIOBEPXHEB1 BOJOCTOKH 1 BogoWMU. [Ipu 3andranui
omu3pko 10 moBepxHl (0..4 M) BOHM MOXYTh pPO3BaHTAXYBATHCS MUISIXOM
BUITAPOBYBAHHS 4Ye€pe3 30HY KanusipHoi KaiMu. Ha okpeMux AUISIHKaX MOKIUBUN
TAPaBIIYHUN B3a€MO3B’SI30K IPYHTOBUX BOJl 3 HIDKUE JISKAYUMHU HAMIpPHUMHU
BOJ/IAMH.

[pyHTOBI BOAM PYXarOThCs Bifl MiCIb 3 OLIbII BUCOKUM iX PiBHEM 10 MiCLb 3
MTOHIDKEHUM pPIBHEM, 3BUYAHO BiJ JUISHOK 3 IMJABUIIEHUM peabedOoM 1 BOJOILIIB B
01K MICIIEBHX TIOHIKEHbB, SIPiB, 0ATOK, PIYKOBUX JTOJIMH. PO3BaHTaXKyIOThCSI TPYHTOBI
BOJM y WX MOHMKCHHSX Y BUTIIAMI HU3XITHUX JpKepen. [loBepXHS TpyHTOBUX BOJ
(m3epkano), SK MPaBWIO, y JEHI0 3IJIAJDKEHOMY BWIJISAl BIANOBIAE penbedy
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MmicieBocTi. [lpu 1mpoMy TifpaBiiuHI YXHJIM TMOBEPXHI I'PYHTOBUX BOJ 3BUYAIHO
HEBEJIMKI 1 ckianaTh B cepennbomy 0,05...0,001. Ha oxpeMux auIsIHKax piBEHb
I'PYHTOBUX BOJ MOK€ OyTH MPAaKTUYHO TOPU3OHTAIBLHUM, IO CBIIYUTH PO HE3HAUHY
MIBUJIKICTD X (DUIBTpAIIii.

HarnsinHe ysBIIeHHSI IO YMOBU MOIIMPEHHS 1 PyXy IPYHTOBUX BOJ 1a€ Kapma
2idpoizoeinc, Ha SIKIM MOKa3ylTh MOJIOKEHHS MOBEPXHI I'PYHTOBUX BOJ B 130IHISAX,
0 3’€IHYIOTh TOYKH 3 OJHAKOBHUMH BIIMITKaAMHU DIBHS MiJ3eMHUX BoJ. BynyroTh
TaKky KapTy aHaJori4yHO KapTi penbedy 3€eMHOI TMOBEpXHI B TOPU3OHTAIIAX,
BUKOPHUCTOBYIOUHM PE3yJIbTaTH OJHOYACHUX 3aMipiB PIiBHSA MiA3EMHUX BOJ Yy BCIX
HasBHUX CBEPJUIOBHHAX, KOJOJA35X, MPUPOJHUX BHXOAaX TIPyHTOBHX Boa. Kapra
T1IpO130TiNC 103BOJIsIE BUSHAUATH HanpsMOK PyXy miA3eMHUX BOJ (10 HOPMAJSIX A0
TiApOoi30TiInCiB), ru:[paBanHl YKJIOHH 1 MBUAKICTH (DUTbTpaIlli, IMUONHY 3aJIsTaHHS
I'PYHTOBHX BOJ (32 PI3HMIICIO BIAMITOK TOPU30HTAJIEH MOBEPXHI 3eMi 1 TApOI30TiIc
BOJIHOT TTOBEpXH1). YacTo Ha OCHOBI KapTH T1POI30TIINC CKIAAAOTh 1 Kapmy eiubuHu
3anseanHst PYHmMosux 600 (B 130J1HIAX PIBHUX TJIHOUH).

Jlo 0cOOAMBOTO TUITYy IPYHTOBHX BOJ BITHOCSITBCS MINCNIACMOBI HEHANIPHI
6oou. BoHm, sK 1 TPyHTOBI BOJM, MalOTh BUJIbHY MOBEPXHIO, TUCK HA SIKIA PIBHUN
aTMOC(epHOMY, ajie 3ajsIraloTh 3BUYAWHO MIXK JBOMa BOJOTPUBKMMHU TOBIIAMH.
UYepes 11€ MIXKIIIIACTOBI BOJIU YKUBJISTHCS HA OOMEXEHHUX JUISTHKAX (B MICHSX BUXOIY
BOJIOBMICHUX BIJIKJIAJiB Ha MOBEPXHIO Ta 1H.) 1 3HAXOMASITHCSA Y OUIBII CHPHUSATINBUX
CaHITapHUX yMOBaX, HIK HE3aXWIIEHI 3 TOBEPXHI TPYHTOBI Bomu. Y Tepioan
IHTEHCUBHOTO BHWITaJJaHHSA OCAJKIB 1 TOBEHEH pIBHI MIKILIACTOBHX BOJ MOXYTb
MIIBUINIYBATUCA X JO TOSBH HAJIMIIKOBUX HAMOPIB HaA TEPEKPUBAIOUOI0 iX
BOJOTPUBKOIO TMOKPIBJIEI, TOJI MIXKIUIACTOBI HEHAIIPHI BOAM CTAalOTh HAMIPHUMH.
TakyuM 4MHOM, MDKILJIACTOBI HEHAIIPHI BOJAW € HIOW MPOMIKHUM THUIIOM MI1J3€MHHX
BOJ — 3a TIIpaBIIYHUM XapaKTEepOM BOHM Oe€3HAmipHI W aHaJoriyHl I'PYHTOBHM,
OJTHAK 32 YMOBaMH 3aJISITaHHS OJIM3bK1 710 10 HAIlIPHUX BOJI.

BuninsoTe aBa TUOW TPYHTOBUX BOJA: BOJM BWJIYTOBYBaHHS 1 BOJHU
KOHTHHEHTAJILHOTO 3aCOJICHHS.

Ipynmosi 600u 6unyeo6yeanns XapakTepHi s 00JacTell 3 HaIMIIKOBOO
3BOJIOXKEHICTIO, JI€ OCAJIKM CYTTEBO MEPEBAXKAIOTH HAJ| BUTIAPOBYBAHHAM. Taki BOJIU €
npicHUMH 1 ci1ab0  MIHEpali30BaHUMH, TMEPEBAXHO  T1APOKapOOHATHUMU
KaJbIlieBUMHU. MiHepai3allis iX MOCTYIOBO 3pOCTa€ 3 MIBHOYI Ha MiBACHB (BiJ COTHX
U gecatux 4Yactok a0 1..2 1/1) 31 3MIHOKO CKJaay BiJ T1IpOKapOOHATHUX 10
cyJib(aTHUX 1 XJIOPUTHHUX.

Ipynmosi 600u Konmunenmanbno2o 3aconenis (POPMYIOTbCS B OONACTAX 3
3aCYIUIMBUM KJIIMaTOM (30HM CTEIMIB, MyCTEJb, HANIBIYCTENb) 3 MAJIOI KUIBKICTIO
aTMOC(EpHUX  OCaJKiB, B yMOBax [EpPEBAXKAIOUYOIO PO3BUTKY  MPOLECIB
BUIMAPOBYBaHHSA 1 C1aOKOi MpUPOAHOI JApeHoBaHOCTI nopia. Lle B ocHOBHOMY cnabo
COJIOHYBaTI W COJIOHI BOJIU CYIb(HATHOTO, CYIb(PaTHO-XJIOPUIHOTO 1 XJIOPHUIHOTO
TUITY.

[pyHTOBI BOAM MalOTh BEIMKE HAPOJHOTOCIOAAPCHKE 3HAYEHHS. IX IIMPOKO
BUKOPHUCTOBYIOTh JUIsl OTPEO TOCMONAPCHKO-NIUTTEBOTO M CLILCHKOTOCIOAAPCHKOTO
BOJIOTIOCTa4aHHS 1 3porieHHs. OCHOBHUMHU THUIIAMH IIHUPOKO BUKOPHUCTOBYBAHUX
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I'PYHTOBUX BOJI € TPYHTOBI BOJHM PIYKOBUX JIOJHMH, JTHOJOBUKOBUX BIJIKJIA/IIB, CTEIIIB,
HaIIBIYCTUHbB, NIEPEATiPHUX MOXUIIUX PIBHUH, TPCHKUX PAMOHIB, MIIIAHUX MOPCHKUX
y30epex.

Hanipui Boau

[Ipyn pO3KPHUTTI HAMIPHUX BOJ TIPHUYMMHU BUPOOKaAMHU iX pIBEHb Mif €0
HAJUIMIIKOBOI'O HAMOPY MiJAIMMAEThCsl 1 BCTAHOBIIOETHCS BUIE BOJOTPHUBKOI
MOKPIBMIi, BIANOBIAHO IO TIOJOXKEHHS I1'€30METPUYHOI TOBEPXHI HAMIPHOTO
BOJIOHOCHOTO TOpPU30HTY. BennumHy Hamopy BH3HAuUalOTh 3a MOJIOKEHHSAM
1’ €30METPUYHOTO PiBHSI TOPU3OHTY BITHOCHO TOPU30HTAIBHOI OBEPXHI MOPIBHIHHS.

Hamnipui Boau po3TaimioBaHi, sIK MPaBUJIO, HIKYE TOPU3OHTIB IPYHTOBHUX BOJ 1
XapaKTePU3yIOThCSl CBOEPILAHMMHM YMOBAMH 3aJISITAHHS, TMOIIMPEHHS, XUBJICHHS 1
po3BaHTakeHHA. HasBHICTH BOAOTPUBKOI MOKPIBII, IO NEPEKPUBAE BOJOHOCHHIA
IJIaCT, YTPYJIHIOE KUBJIEHHS 1 PO3BAHTAXKEHHSI HAIPHUX BOJ| Ta iX B3a€MO3B’A30K 3
NOBEpXHEBUMHU BoAaMH 1 atMocdeporo. JKuBIEHHS HamipHUX BOJOHOCHHUX
TOPU30HTIB BUSBJISETbCS MOXJIMBUM JIMIIE B O0JIaCTI BHUXOJY BOJOIPOHHUKHOIO
I1acTa Ha MOBEPXHIO, 1€ CTBOPIOIOTHCS YMOBH JJIsi IPOHUKHEHHS B IUIACT HUIIXOM
1HUIBbTpaIi aTMochepHUX 0CaJIKIB 1 MOBepXHEBUX BOJ. Lls 06macTh, sika Mae MeHII
PO3MIpHU HIXK 00JIaCTh MOMIUPEHHS HAIIIPHUX BOJ, HA3UBAETHCS 001ACMIO HCUBIEHHS.
BoHna 3BHuaiiHO po3MillieHa Ha HAMOUIbII BUCOKUX BIJIMITKAX, HEPIAKO HA 3HAYHIN
BIJICTaHI BiJ 00JacTi MOIIMPEHHS i pO3BAaHTaXEHHS HamipHUX BoiA. B obmacti
KUBJICHHS WIA3€MHI BOJY MalOTh BUIbHY IIOBEPXHIO W TICHUH T1IpaBiIluHHMA
B3a€MO3B’ 130K 3 IOBEPXHEBUMU BOJAMH.

Obnacth, B MeXax KOl IJA3€MHI BOAM MAaIOTh HAIWIIKOBHH HAaJ
MEPEKPUBAIOYOI0 1X BOJIOTPUBKOIO MOKPIBIICIO HAIIP, HA3UBAETLCS 001aCMI0 HANOPY
ab0 o0sacTi0 MOUIMPEHHs HamipHUX BoJ. B il oOmacTi mig3eMHI BOAM HE
OTPUMYIOTh KUBJIEHHS Ha NUIAXY iX pyxy (TOMy IO BOHM 130JIbOBaHI B PO3pi3i
BOJIOTPHBAMHM) 1 pO3XiJ iX HE 3MiHIOEThCA. Ha okpeMux AiNSHKAX MOXIJIMBHNA CaMo
BWJIMB HAMIPHUX BOJ TMpPH PO3KPUTTI 11X CBEPHJIOBUHAMU TaM, JI€ BIJAMITKU
1’ €30METPUYHOTO PIBHA MEPEBUIIYIOThH BIIMITKH 3€MHOI TOBEPXHI.

Po3BaHTakeHHsT HamipHUX BOJ| BIAOyBaeTbcsi B 0OJacTi ix BUXOIYy Ha
MOBEPXHIO HA MOHUXEHUX, TTOPIBHSIHO 3 00JIACTIO KUBJICHHS JIJISHKAX, a TAKOXK Ha
TUISTHKAaX MPUPOIHOTO (piku, sipu, OalK) Ta MITYYHOTO (CBEPIUIOBUHM, KOJIOIS3I,
Kap’€pd Ta 1H.) PO3KPUTTS HaIIpHUX BoA. B mpupoaHMX yMoBax HamipHi BOJH,
PO3BAHTAXKYIOUYHUCH, YTBOPIOIOTh BUCXIJHI JiKepea, rpu(OHH, KUBJATh PIKU Ta 1HII
MOBEPXHEB1 BOJAOWMU. PyXaroThCsl HalipHI BOAM Y HAMIPSIMKY BiJl 00J1acTel KUBJIEHHS
00 oOyacTted po3BaHTaKEHHsS. I[HTEHCUBHICTH iX pyXy 3MEHIIYEThCS MO Mipi
30UIBIICHHS TJIMOWHHY Ta B1IIaJI€HHS Bl 00JIaCTEH YKUBJICHHS.

[TomoskeHHsT T1°€30METPUYHOI TOBEPXHI HAMIPHUX BOJ XapaKTEPU3YEThCS
Kapmoio 2iopoizon’e3. BoHa CKIaIaeThCsl aHAIOTIYHO KapTi T1APOI30TINC IPYHTOBUX
BOJ 1 IPEICTaBisie COOOK CHCTEMY 130J1iHIHN, 10 3’€AHYIOTh TOYKH 3 OJHAKOBUMU
BIIMITKaMH 11’ €30METPUYHOTO PiBHS.

Hamipui Bomu, i305b0BaHi Bij atMmocdhepu (3B’SI30K € Jmiie B 0OJacTAX
KUBJICHHS Ta PO3BAaHTAXXEHHA), XapaKTEPHU3YIOTbCSI MEHILIOK 3aJIeKHICTIO BIA

136



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

KJIIMaTUYHUX YMHHUKIB, BITHOCHOIO MOCTIMHICTIO PIBHIB, TEMIEPATYPH 1 XIMIYHOTO
CKJIaJly, MEHIIIOK 3a0pyJHEHICTIO W KpaIllOI0 CaHITApPHOK SKICTIO BOJU. Tomy ix
MO>KHA BUKOPHCTOBYBATH ISl PI3HUX BUJIIB BOJIOTIOCTAYaHHS Ta 3POIICHHS.

Hamipai Boau yacTto Ha3MBaIOTh
apTe3laHCBKUMH, a BMINIyIOYl  iX
T'e0JIOTTYH1 CTPYKTYpH —
apmesiancokumu dacevnamu (puc. 27).
Y Mexax apTe3laHChKOro OaceilHy
Moke OyTH OJAMH 4YHd JeKiJIbKa
HaMIPHUX BOJIOHOCHUX TOPU3OHTIB UM
KOMIUIEKCIB,  B3a€MO3B’SI3aHUX YU
130JbOBAaHUX  OAWMH  BiA  OJHOTO
BOJIOTPUBKUMHU BiTKIIaTaMHU.

Puc. 27. Cxema apTe3iaHCHKUX BOJT

(3a M. Bouenko Ta in., 2003): CBOC.plI[Hl OaceitHu HE}HIPHH%
a — 30Ha JKUBJICHHS; 0 — 30Ha PO3BAHTAKCHHS; BOJ 3YyCTPIHAKOTBCA B TMCPCATIPHUX 1
1 - BogoHOCHMI 1Iap; 2 — BOXOTPUBKMI HIap; TipCBKUX paiioHax, e €

8 - rizpocTaTHHui piBCHB MOHOKJTIHAJIPHE 3JISTaHHS 1 BUKIUHIO-

BaHHA BOJOBMICHHX BIAK/IAIIB, IO

CIpusie YTBOPEHHIO TaK 3BaHUX apme3siancbkux cxunig. Ilim3eMHl BoOmu, SKi
bopMyIOThCSI B 00JIACTI JKUBJICHHSI apTE31aHCHKOTO CXWJIY, PO3BAHTAXKYIOTHCS Y
BUTJISAJIL JHKEPEJT BUCXIIHOTO M HU3XITHOTO THUIMIB y Oe3nocepefHiid OJM3bKOCTI Bi
oOnacTi xuBjeHHs. HamipHuil Xapakrep BOJIM apTE31aHCHKOIO CXWJIY MArOTh B 30HI
MEPEKPUTTSA iX BOJOTPUBKMMH BigkiIagamMu. [incoMeTpudHO 00JacTh HAIoOpy
3HAXOAUTHCS TAKMM YMHOM Ha OUIBII HU3BKHMX a0COJIOTHHUX BIJIMITKAX, HIK 00/J1aCTh
PO3BaHTAKEHHSI.

B apre3ianchkux OaceilHax 3 IHTEHCUBHUM PYXOM MiJ3€MHHUX BOJ| MOIIUPEHI,
SK TIpaBUJIO, MpicHI 1H(UIBTpAIliliHI BOJU 3 HEBUCOKOIO MiHepanizallieto. [IoTykHicTh
30HUA THTEHCUBHOTO BOJOOOMIHY y CIPHUSATIMBUX yMOBax Moxe ckiamatu 1000 m i
Oinbine. B Benmukux apre3iaHChKHX OacelHax 3 HEBEJIWKUMU 3a IUIOMISI0 00JIacTIMH
KUBJICHHS TIPICHI BOAM TPUYPOUYEHI JI0 HETIUOOKO 3ajIAralouuX BOJOHOCHUX
TOPU30HTIB. B TIHMOMMX TOPU30HTaX, HE OXOIUIEHWX IHTEHCHUBHUM BOJOOOMIHOM,
ITUPOKO MOIITUPEH]I MIHEpaIi30BaHi i BUCOKO MIHEpai30BaHi MiJ3eMHI BOJU PI13HOTO
ckiany (rimpokapOoHaTHO-CyNb(aTHI, CynbdaTHl, CyIbhaTHO-XJIOPUIH1). 3BUYAITHO
110 30HY Ha3UBAIOTb 30HOK YMpYOHeH020 800000Mminy. B apTe3iaHChkuX OaceiHax 3
HECIPUSATIMBUMU YMOBaMU BOJOOOMIHY HMJKYE LI1€1 30HU 3HAXOAUTBCS 30HA OyHce
YMpPYOHeH020 800000MIHY, Y MEXKax SKOi B BOJIOHOCHUX TOPH30HTaxX 30€piraroThCs
CeAUMEHTAIIMHI JaBHI BOJUM MOPCHKOTO MOXO/KEHHA. SIK mpaBuio, 1€ BHUCOKO
MIHEpaIi30BaHl BOJIU 1 PO3COJIM XJIOPUAHOTO HATPIEBOTO 1 XJOPUIAHOTO KaJbIIEBO-
HATPIEBOTO THUIMIB.

Takum ynHOM, 7151 apTE31aHCHKUX OaceiHIB XapaKTepHi MEBHI TApOANHAMIYHA
1 TigpoxiMigyHa 30HAIBHOCTI. HasBHICTH 1 MOTYXHICTh KOXKHOI 3 IUX 30H Ta iX
B3a€MHE PO3MIILIEHHS 3aJ1€KaTh BiJl KOHKPETHUX YMOB OaceiHiB.

Hamipni Bogu apTe3iaHChbKuX 0aceiiHiB MalOTh BEJIMKE MPAKTUYHE 3HAYCHHS HE
TUTBKH SIK JDKEPEIO BOAOMOCTAYaHHs. 3aJeKHO BiJl 1X XIMIYHOTO 1 ra30BOTO CKIIALy,
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HAsBHOCTI B HHUX OIOJOTIYHO AaKTUBHUX 1 MPOMHUCIOBUX MIKPOKOMIIOHEHTIB, iX
TeMmrepaTrypd Ta IHIIMX TIOKa3HUKIB  HamipHI MiJ3€MHI  BOAM  IIUPOKO
BUKOPHUCTOBYIOTh B KYpPOPTHO-CAaHATOpHIM cmpaBl (MiHEpaJbHI BOJH), IS
IIPOMHUCJIOBOTO BHAOOYBaHHS COJieH 1 I[IHHUX MIKPOKOMIIOHEHTIB (IPOMMCIIOBI
BOJIN), IS MOTPEO TEIIOCHEPTeTUKH (TepMalibH1 BOJIN).

Boau B TpimuHyBaTHX i 3akapcroBanux nopojaax. Kapcrosi sipuina

Boaun B TpimuHYBaTHX 1 3aKapCTOBAaHMX MOPOJAX MOXKYTb OyTH SK
IPYHTOBUMH, Tak 1 HamipHuMmH. [lig3emMHI BOAM, SIKiI 3alsTralOTh 1 IUPKYIIOIOTH Y
TpIlIMHAX MarMaTUYHHUX, METaMOP(IUHUX Ta OCAJOBUX IOPiJ, HA3UBAIOTHh TPIIIMH
HAMA. 3a TIOXO/DKCHHSM BHAUIAIOTH TPU THNH TPINIMH: BUBITPIOBAHHS,
JITOTEHETUYHI 1 TEKTOHIYHI.

Tpiwunu eueimpiosanus BUHUKAIOTh B OCHOBHOMY Yy BEpPXHIX IIapax MOPi.
MakcumanbHa TPIIUHYBATICTh CIOCTEPIra€ThCs HA TIUOMHAX 2...3 M, HI)KYE BOHA
MOCTYNOBO 3MEHIyeThcsa. HailOouiblll BOJIOHOCHUMH € TPIIMHU BHUBITPIOBAHHS Y
nopojax, 1o MiJJIal0ThCS BWJIYTOBYBAHHIO — BamHSKax, JOJOMITaxX, Kpeiai Ta iH.
TpimmHM cy4acHOi KOpHU BUBITPIOBAHHS 3BUYAfHO MalOTh BUIbHY IIOBEPXHIO, TOOTO €
I'PYHTOBHMHU.

Jlimoeenemuuni mpiwuHu, sIKI BUHHUKAIOTH Yy TMPOIECI YTBOPEHHS TIPCHKOi
MOPOH, 3BUYANHO MEPECIKAIOTh YCIO il TOBIIY, YTBOPIOIOUM IJIACTH TPIIIMHYBATHX
nopiz. Taki TPIIIMHYU MOIIUPIOIOTHECS HA 3HAYHY MIIMOMHY 1 COPUSIOTH (DOPMYBAHHIO
3HAYHHUX 3a IUIOLIEI0 BOJOHOCHUX TOpHU30HTIB. Tak, B apre3iaHChKUX OaceiiHax
IIMPOKO MOIIMPEH] HAMiIpHI TOPU3OHTH MPIWUHHO-NAACMOBUX BOJ, SIKI MOXYTb
BUKOPHCTOBYBATHUCH JIJT BOJOTIOCTAYaHHS BEJTMKUX HACEICHUX ITyHKTIB.

Texmoniyni mpiwuHu 3HAXOJATHCA B 30HAaX PO3JIOMIB, CKH/IB, HACYBIB Ta IH.
BoHu mepecikaioTh IJIACTH  PI3HOTO CKJIaay, MOXYTh BOJOMITH 3HAYHOIO
BOJIOHOCHICTIO 1 TMpPOCTATaTHCh Ha THOMHY y Oarato coTeHb MeTpiB. Yepes
TEKTOHIUHI TPIMUHU 3AIMCHIOETHCA TIIPaBIIYHUM 3B’SI30K PI3HUX BOJOHOCHHUX
ropu3oHTiB. Haiibinpima BOJOHACHYEHICTh TIOB’SI3aHA 13 30HAMH  PO3PUBHUX
TEKTOHIYHUX TMOpYyIIeHb. [MOOKI TEKTOHIYHI TPIIMHU W TMOPYHIEHHS CIIYXaTh
T00OpUMH KOJIEKTOpPAMH JIJIi BUBOAY Ha MOBEPXHIO TEPMATBHHUX 1 MIHEPATIbHUX BOJ.
ITim3eMHi BOAM, MOB’s3aHI 3 TEKTOHIYHUMH TPIIIMHAMH, HA3MBAIOTh 3BHUYANHO
mpiuHHO-cunvHumy. IlepeBakHO BOHU € HAMMIPHUMU.

KuBneHHs MiA3eMHUX BOJA TPIMIMHYBAaTHX MOPiJ 3IIHMCHIOETHCS TMEPEBAKHO
nUIIXoM 1HGUIBTpaIii aTMOCEepHUX OCaaKiB 1 MOBEpPXHEBUX BoA. Tomy ix
MiHepasi3aimisi HEBHCOKAa — 1€ B OCHOBHOMY TpicHi Boau. I[lim3emni Boau
TEKTOHIYHUX TMOPYLIEHb 1 TPIMHYBATUX TOpia (GyHIAMEHTY, MEPEKPUTOro
MOTY>KHOK TOBIICIO OCAJOBHUX IMOPiJ, MOXKYTh OYTH BHCOKO MiHEpaTi30BaHUMHU axk
JI0 PO3COJIIB.

Kapcmoei 6oou. 1linzemui Boau, K1 3aJIral0Th 1 MUPKYIIOIOTH B KAPCTOBUX
TpIIIIMHAX, IyCTOTax, KaHajaXx 1 medepax, IIo YTBODIOIOTCSL B pesyanaTl
PO3YMHEHHS ¥ BUJIYTOBYBAaHHS BAITHAKIB, JIOJIOMITIB, TINCIiB, aHTIIPHUTIB, COJEH
HA3UBAIOTh Kapcmogumu ad0 TPIIMHHO-KAPCTOBUMHU. 3alOBHEH1 TI3€MHUMH
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BOJAaMHU 3aKapCTOBaHI TOPJAX YTBOPIOIOTH BHUKJIIOYHO BOJOHACHYEHI BOJOHOCHI
TOPU30HTH, SIKI MOXXHA IIMPOKO BHUKOPUCTOBYBAaTH JJisi  BOJOIOCTAa4YaHHS.
[HTEeHCUBHICTD pyXy BOJ Yy 3aKapCTOBaHMUX IMOpojax OUIbII BHUCOKA, HIK Y
TPIIIMHYBATHX, IO y CBOIO YEPry CIpHsiE PO3BUTKY MPOIIECIB KAPCTOYTBOPECHHS.
KapcToBi mporiecu po3BHUBAIOTHCS THUM 1HTEHCHBHIIE, YUM OUIbIIE BHUIAIAE
aTMOoc(epHMX OCaJKIB 1 YUM OUIbIIa MIBUIKICTh (GUIBTpAIil MiA3EMHUX BOJI.
HaliinTeHCcHBHIIIE KapCTOYTBOPEHHSI CIIOCTEPIraeThcsi B YMOBaxX BOJIOTOrO KiIiMaTy
moOMM3y CXWIIB 1 Ha MUISHKAX 3 BEIMKOK TEKTOHIYHOIO TPIIIMHYBATICTIO TOPI.
Paifonu, miamani KapcTy, XapaKTepU3YIOThCs MBUAKUM TOTIMHAHHSAM aTMOC(HEpPHUX
OCaJKiB 1 MOBEPXHEBHX BOJOCTOKIB 1 CyTTEBUM IMEPEBaKaHHSAM IMIJ3€MHOTO CTOKY
HaJ TOBEpXHEBUM. PexuM KapcTOBHX BOJ TICHO MOB’si3aHui 3 KiiMatom. llpu
BUITAJIaHHI OCAJIKiB BHACIIOK iX IHTEHCHMBHOTO TOTJIMHAHHS PiBEHb KapCTOBUX BOJI
PI3KO MIABHUIYETHCA, BTPATU JKEpENl TOMITHO 3pOCTAalOTh 1 YacTO JOCSTal0Th
IeKinpkoX M/c. B 3acymumBi mepiomw piBeHb BOA Iazae i aebiT uKepen
CKOPOYYETHCS aX /10 MIOBHOTO 3HUKHEHHS. Taka 3aJle’KHICTh PEKUMY KapCTOBUX BOJ
B1Jl KJIIMaTy HailXapakTepHilia Uil 30HU 1HTEHCUBHOTO BOJI0OOOMiHY, PO3TaIlIOBaHOI
BUILE TJIMOMHM Bpi3y piukoBoi ciTku. KapcTroBi Boau 1i€i 30HU  JIETKO
3a0pyIHIOIOTHCS TOOYTOBUMH W CTIYHMMH BOJAMHM, IO CJiJ] BPAaXOBYBAaTH MpPH IX
ekcrutyartarii. Y rmmOmux 30HaX, pO3MIMICHUX 1032 APEHYIOYUM BIUIMBOM PIvOK,
KapCTOBI BOJM MEHIIE 3aJieXaTh Bl KIIMAaTUYHUX (DAKTOPIB 1 MAIOTh, K MPABUIIO,
HaIlIPHUM XapaKTep 1 OUIbII CTINKUI PEKUM.

[Ipu poboTax B 3aKapCTOBAaHMX paloOHaX MOXKJIMBI paNTOBI MPOPUBHU
Mi3eMHUX BOJI, 3aTOIUICHHS, TPOBAJIH TOIIIO.

XiMIYHUA CKJIaJ KapCTOBUX BOJ 3MIHIOETHCS 3aJIEKHO BiJ CKJIaIy TMOpia Ta
IHTEHCUBHOCTI LHUPKYJSLIi BOJ BIJ MPICHUX T1APOKApOOHATHUX OO PO3COJBHHUX
xsnopuaaux. Kapcrosi Boau Bimomi y IlomnictpoB’i, Kapnarax, Kpumy 1 MoxyTh
BUKOPUCTOBYBATHUCH ISl BOJIONIOCTAYaHHS.

Buau pyxy Boau

[Tig3eMHI BOAM 30HM HACUUYCHHS PYyXarOThCS T €10 PI3HMIN T1IPOCTAaTHIHUX
HafmopiB BiJ oOmacTeld 3 OLIBII BHCOKHMM TOJIOKEHHSM 1X BUIBHOTO 4YH
1’ €30METPUYHOTO PiBHS 10 00J1acTel 3 HU3bKUM TOJIOKEHHSIM piBHs. PyX migzeMHux
BOJI B MIPUPOJHUX yMOBaxX y OUIBIIOCTI BUMAJAKIB OyBa€ JIaMiHApHUM, TapalieIbHO-
CTPYMUHHUM ¥ TIPOXOJIUTH MOBUIBHO, 0€3 3aBUXPEHb ¥ CYLIUIBHUM MOTOKOM. Jluie y
PIAKICHMX BHUNAAKaX, IPU PYCl BOAU Y BEJIMKUX TPIIIMHAX M MyCTOTaxX, MOJIMBI
MepeMilllyBaHHsI CTPYMEHIB MOTOKY, 1X MyJbCallis, 3aBUXPEHHS, 3HAYHA IIBUAKICTD,
1[0 XapakTEePHO ISl TYpOYIEHTHOTO pyXy MiA3€MHHUX BOJ.

Jlaminapnuii pyx miI3€MHUX BOJA MIANOPSAIKOBYETHCS JIIHIMHOMY 3aKOHY
¢binpTparlii, ycraHopieHoMy (paniy3bkuM rigpasiikoM A. [apci. Ilpomyckaroun
BOAy dYepe3 pi3Hi mimani (uibTpu, [apci BcTaHOBUB, 10 KUIbKICTh Bogu Q, 1o
GiTBTpy€eThes yepe3 GUIBTP 3a OJMHHMINIO Yacy, IPsIMO TIPOIIOPITiitHA IOl Tepepi3y
¢ineTpa F, pi3Humi HamopiB AH, mim miero axoi BigOyBaeTbes GinmpTparlisi, U
o0epHEeHO MpoTopITiiHA JOBXKUHI NUIAXY (inbTpartii (qoxuni GpuibTpa) AL. Cxema
nocniny Jlapci mokazana Ha puc. 28.
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Marematnyno  3akoH  Jlapci  BUpakaeTbcs

- - HACTYIIHUM YHHOM:
< _ , Hi-Hy ., AH _
N Q=k AL F_kAL_kIF’

| . ae k — mocTiiHuH KOCQIIEHT MPOMOPIIHHOCTI, IO
3JICKUTh Bl (DI3UYHUX BJIACTUBOCTEH MOPOJX 1 BOJIH,
o GuUIbTpyeThes (KoedimienT giapTpartii); | — HamipHUit
rpaaieHT abo TiapaBmuHUi yxwr, Hi 1 H, — Hamopu B
= MOYaTKOBOMY M KiHIIEBOMY Iiepepizax (QiiabTpa.

3akon Jlapci € OCHOBHHMM 3aKOHOM (QinbTparii u
IIUPOKO  BUKOPUCTOBYETbCSA B  TIAPOTreOsorii s
KUIBKICHOT ~ OLIIHKA yMOB pyXy THIJ3€MHUX  BOJ
(BU3HAYEHHS HAIOPIB, MIBUIAKOCTEU (UIbTpallii, BUTpAT

]]]

Ll e

0

Puc. 28. Cxema npunany

Hapci: MOTOKY MIJ36MHUX BOJ Ta 1H.).
1 — poGounii uuiHAp; HamipHuil rpagieHT / XapakTepusye yXui BIIbHOI
2 — TICOK;

3w csomerpuani TpyGia: HOB.erHi IPYHTOBHX BOZ a00 1M’ €30MeTPUYHOI HOBGPXHi
4 — BagoK i3 BOOIO; HamipHuX BoJ. Jlyig #oro BHU3HAYEHHS HEOOX1JTHO
5 — 3nuBHa TpyOKa; BU3HAYUTH PI3HUIIO HANOpPIB B JBOX SKUX-HEOYIb
5—3HVHBHHIV4 KpaH; nepepizax W PpO3NUIMTH 11 HA BIICTaHb MDK IIMMH
7= wipumii mocy s 8 —citka  penenisayy (noBkuHy mUXy (inbrpauii). pu meomy
MiJ] HArmoOpoOM PO3YMIEThCS TOJIOKEHHS BUIBHOTO YW I1'€30METPUYHOIO PIBHS
M1J36MHUX BOJI BIAHOCHO IUIOIIMHU MOPIBHSIHHS (3BUYAMHO 3a MJIOMIMHY NOPIBHSAHHS
NpUKUMAaOTh TOPU3OHTAJIBHO 3ajsiralounii BoJoTpuB). Hampukmax, mis ymoB
TPYHTOBOTO TIOTOKY 3 TOPU30HTAILHUM BOJOTPUBKUM JIO’KEM, ITOKa3aHUM Ha puc. 29,
CepenHiil HamipHUI rpaJieHT Ha AULHIN TOTOKY AoBXuHOM0 L piBHmii I, = (hi-hy)/L.
VY posrisiayBaHOMY BUNAJKYy 3HAUCHHS HAMOpPIB B IMOYATKOBOMY I KIHIIEBOMY
nepepizax motoky hi i h, cmiBmagaroTh 31 3HAYCHHSMHU MOTY>KHOCTI BOJOHOCHOTO
TOPU30HTY B IMX JKE€ Tepepizax, TOMY IO 3a IUIONIMHY TMOPIBHSHHS MpUAMaach
MOBEPXHS TOPU3OHTAIBHO JIEKAYOTO BOAOTPUBY. [l yMOB HamipHOrO MOTOKY 3
MOXWJIUM BOJIOTPUBOM, ToOKazaHoro Ha puc. 30, mamopu Hi i H, BU3Ha4YarOTHCS
MOJIOKEHHSIM  T1’€30METPUYHOTO PIBHA B POTJIAAYyBaHUX TepepizaX BIJIHOCHO
TOPU30HTAIBHOT IUIONIMHU TOpIiBHAHHA (-0, a HaNIpHUW Tpaji€eHT Ha JIUISHII
nowxuHOW L BimnoBinHo piBmuit I, = (Hi-H2)/L. HamipHi rpaji€eHTH TOpH30HTIB
MIJI3EMHUX BOJ Y MPHUPOIHIX YMOBaX 3MIHIOIOTBCS 3aJICKHO BiJ CKJIady BOJOHOCHHUX
MOpiJI, iX NOTYHOCT1, YMOB KMBJICHHS Ta 1HIIUX YMHHUKIB i JOPIBHIOIOTH 3BUYAITHO
0,01-0,0001 (rpanmieHT — BeMurHa 0€3pO3MIpHA).
®dopmyna Jlapci micnis AesKuxX MepeTBOPEHbh MOXKE OYTH 3alucaHa B 1HIIOMY
BUTJISIIL:
Q H,—H, AH

vERTkTar Tkap T

7€ V — MBUJIKICTb (PiIbTpaIlii miI3eMHUX BOJI.
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I3 uporo BUpa3y BUXOIUTH, 110 MIBUAKICT (UIBTpAIlil 3HAXOAUTHCS B JIIHIWHIN
3aJIeKHOCTI BiA HamipHoro rpazaienta. Tomy 3akoH Jlapci Ha3uBalOTh JTIHIMHUM
3akoHOM ¢inbTparnii. IBuakicTh GinpTpalii V € BEIMUYUHOI YMOBHOIO, 1110 BUXOIUTH
3 NPUIYLIEHHS, 110 BUTpaTa MOTOKY MiA3eMHUX BoJ Q IpOXOIuTh yepe3 MOBHUIA
nonepeuHuil nepepiz notoky F. HacnpaBnl x Boja pyXaeTbecsi TUIBKU Yepe3 IIOLLY
nepepizy BOJOHOCHUX TIPCHKUX IMOPiJ, 3alHATY MmopamMu ¥ TpimuHaMu ( s IJI0mIa
piBHa nNF, me n — xoedimieHT mopucTocTi ab0 TPIMMHYBATOCTi). TakuM YUHOM,
JiMCHA MIBUAKICTh PyXy BOJ 4epe3 MOpHU W TPIINIMHU TIPCBKHUX MOPIJ Vy 3aBXKIU
3HayHo (y 5 — 10 pa3iB) Oiiblie MBUAKOCTI (HiIbTpaLii V 1 MOKe OyTH BH3HAYCHA i3
BUpasy Vy =v/n.

JlificHy IIBUAKICTH PyXY MIJ3€MHUX BOJI HEOOX1AHO BU3HAUATH IIPU BUPILICHHI
0araTbOX MPAKTHYHHUX 3aBIaHb (MPOCYBaHHS HA(DTOBOJASHUX KOHTYPIB, T'PaHUIIb
MiHEpaTi30BaHUX 1 COJIOHUX BOJ, 3a0pyIHEHb Ta iH.).

Typbynenmuuil pyx MA3EMHUX BOJ 3yCTPIYAETHCS B IPUPOIHUX YMOBAX JIyKE
piako (y BEJIMKUX TpIIMHAX 1 KapCTOBUX IIyCTOTax). BiH MANOPSAKOBYETHCS
HEJIIHIMHOMY 3akoHy uibTpanii, ycraHoBieHomy A. KpacHononbcbkuM. Ilpu
TypOyJIEeHTHOMY pycCl MIBUAKICTH (DUIbTpaLli MPOMOpIiiiHa T1IPaBIIYHOMY YXUIYy B
crymnesi ¥, To6To V = kvI.

[Ipn BupilieHHI NOPaKTUYHUX 3a7a4 TIIPOreoJiorii HEMHIMHUN 3aKOH
GbinpTpallii BUKOPUCTOBYETHCS JTyKE PIIKO.

Po3paxyHOK BUTPAT PYHTOBHX BO/ Ta PUTOKY BOAHU 10 BOA03a0ipHHUX CIIOPYA

Matoun pgaHi NPO BOJOMPOHUKHICTH TMOPOAM BOJOHOCHOTO IMapy, MOTro
MOTYXKHICTh Ta YXWJI TMOBEPXHI TPYHTOBUX BOJ, MOYKHA OOYHMCIIUTH BUTPATy BOIU B
MOTOIll TPYHTOBUX BOJA. PO3MISIHEMO CMOYaTKy BHMAAOK 13 TOPH3OHTAIBHUM
PO3MIIIIEHHSIM BOJIOTPUBY, PO3PAaXyHKOBa CXeMa SIKOro moka3zaHa Ha puc. 29. 3a
nmo4aTrkoBy (popmyiy BizsbMeMo dopmyity apci

J11st po3paxyHKiB OepeMo MOTIK IIMPHUHOIO 1 M, TOJ1 HOTo 1uiona
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v v 7 7 T
mm—a g ——_ 4
I= '-D--_._____- b F=t_ b
—..--:hﬂ._____ ---"a.";--o._-__.:_-
o I
o s o s iz At o v o
L
0 0
Puc. 30. Po3paxyHKoBa cxeMa

I'PYHTOBOI'O IIOTOKY 3 ITOXHUJIMM

Puc. 29. Po3paxyHkoBa cxema
PO3MIIICHHSAM BOAOTPHUBY

I'PYHTOBOT'O MTOTOKY 3 FTOPU30HTAIIbHUM
PO3MIIIEHHSIM TPYHTOBOTO BOJAOTPUBY
Tomy Bupa3s i1l BU3HAYEHHS] BUTPATU MOXKHA MTOAATH TakK:

(1)

1€ ¢ — BUTpaTa BOAW B MOTOI 3aBIIMPIIKKA 1 M, M; | — HamipHU# IpaJlleHT, SKUM €

TaHT€HCOM KyTa HaXWIy ITOBEPXHI IPYHTOBOTO MTOTOKY:
I=(h1_h2)/L,

h — cepenHs MOTYXHICTh MOTOKY Ha JIJISHIN, KOTPY PO3IIIIAEMO, MK TOYKaMHK a 1 b, M:

[TincraBnstoun Bupasu 1 [ ta h y dopmyny (1), onepxxkyemo
M
=%
OnMHUYHY BUTPATy MOTOKY IPYHTOBUX BOJ] Y BUNIAAKY MTOXUJIOTO 3aJIsITaHHS

BoZ0TpUBY (puc. 30) Mo>kHA BU3HAYUTH 32 (HOPMYIIOIO
hl + hz H1 - H2

y
T=r T

)

ne H; 1 H, — m’e30MeTpUYHI HAMOPH, B3STI BITHOCHO YMOBHOI TOPHU30HTAJIbHOI

IIJIOIIHHU.

3a gomomororw 3akoHy (GUIBTpallli MOXHA BU3HAYUTH TMPHUIIMB BOAU J0
BEPTUKAJIILHUX Ta TOPU3OHTAIBHUX BOJI03a0IPHUX CHOPYA: KOJIOAS3IB, CBEPJIOBHH,

KaHaB, OyAiBETbHUX KOTJIOBAHIB TOIIIO.
BUIAJIOK TPUTOKY BOAM A0 Kojoussssi (abo

CroyaTky pO3IJISTHEMO
CBEPIJIOBUHHU), JTHO SKOTO csirae BomoTpuBKoro mmapy (puc. 32). Taki xomomssi
HA3WBAIOTHCS TIOCKOHATMMU. Uepe3 aesikuid 9ac micist BIAKOMYBaHHS KOJIOJS3s BO/IA
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B HbOMY BCTaHOBIIIOETHCSI HA TOMY K PiBHI, IO i 3a ioro mexamu. [lpu 3abupanni
BOJU 3 KOJIONSA3S PiBE€Hb BOJIW B HHOMY 3HHM3UTHCS. [Ipu IIbOMYy BHUHUKA€E PI3HUIA
HaTopiB BOJM B KOJIOMA31 Ta 3a Horo Mexamu. BHacioK IIbOro BoOja IMOYHUHAE
HAJXOJUTH B KOJOJA3b, & PiBEHb BOJM 32 MEKaMU KOJOJI3S 3HWKYETHCS. Ale
3HIDKEHHS BOJM 32 MEXaMH KOJOJa3s He OyJe OJHAKOBHM. besmocepenHbo Oins
KOJIO/ISI351 BOHO Oyjie OUTBIIMM, HIK Ha JesKid BijcTaHi Bl Hboro. lle moscHioeTbes
TUM, 110 BOJA IiJI Yac PyXy B KOJOASA3b 3yCTpiuae oImip 13 00Ky MiHEpaJbHUX
YAaCTMHOK TOPOJIM BOJOHOCHOTO Imapy. Lleit omip TuM OUTbIIMIA, YMM MEHIIA
BOJIONIPOHUKHICTh TOpo . ToMy HaBKOJIO KOJO3s BUHUKAE JICTIPECiiiHA MOBEPXHS
Boau. Ha cxemi (puc. 32) 111 moBepxHs MOKa3aHa JiHIAMU jAenpecii. Xapakrep JiHii
aenpecii 3aJeXUTh Bl BOJOMPOHUKHOCTI TOPOJM: B IMicKax BoHa Oyjae OuIbII
MOJIOKUCTOIO, B TIIMHSAHUX MOpoJax — Kpytimoro. [Ipu BuBenenHi Gpopmysu, 3a KO0
BH3HAYAIOTh MPHUILIMB BOAM B KOJIO/AS3b, MPUAHATI TakKi Mo3HadeHHs: H — MOTyXHICTbH
BOJIOHOCHOTO 1I1apy, M; h — BUCOTa CTOSIHHS BOAM B KOJIOJS31 MiCJIs 3HM)KEHHS PIBHA,
M; S — BeMYMHA 3HWKEHHS PIBHS BOJAM B KOJIOAA31, M; R — paniyc menpecii, M; r —
panilyc KoJoas3s, M;

dy
[ =—

dx
— TIpaBIIYHAN TPAAIEHT y AOBUIBHIN TOYLI JIHIT Aenpecii, X 1 Y — KOOpAUHATH LI€T
TOYKH, M.

Sk mouyatkoBy BUKOpUCTOBYeMO (Gopmyiy [apci. 3a miero Gopmyioro o0’em

BOJIH, 110 (DUIBTPY€EThCS Yepe3 OiUHy MOBEPXHIO YMOBHOIO IMJIIHIpa BUCOTOIO y Ta
pazliycoM OCHOBH X, Oyne, M°,

d
Q =kf—y-27txy.

dx
[ToBepxHs LuIiHIpa, M2,
A = 2mxy
Pozainumo 3MiHHI X Ta Y
Q dx
2y rdy = — - —.
yoay ke x

[IpoiHTerpyBaBIIM JiBY 1 MPaBy YaCTUHU IIOTO PIBHSIHHS, OJCP>KUMO
Q
Z=—Inx+C,
Y kal.'

ne C — crana iHTerpyBaHHS.
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Lle piBHSIHHS BU3HAUae€ JIiHIIO Jenpecii. 3riqHO 3 MPUUHITOI0 PO3PAXYHKOBOIO
CXEMOIO BEJIMYMHA X 3MIHIOE CBOI 3Ha4YeHHs BiA R 1o r,ay —Big H 1o h.

[limcTaBuBIIM TpaHWYHI 3HAYEHHS 3MIHHMX Yy PIBHSHHS JIiHII Jemnpecii,
OTPUMAEMO

H? =%1nR+C;
f

="mr+c.
kaL'

Jliis Toro, mo0 3BUTBHUTHUCS Bif cTajoi inTerpyBanHs C, BiZHIMEMO BiJl JiBOi
Ta MpaBOi YAaCTUH IIEPIIOrO PIBHSHHS BIAMOBIAHO JIBY 1 IpaBy YaCTUHH JPYroro
PIBHSIHHS.

H2—h?=2LmR+¢c-LInr-c
ka[ ka[

Leit Bupa3 3amuIeMo y BUTIISII

H? — h? :kQ_n(lnR —In7)
f

1, pO3B’sI3aBIIIK HOTO BITHOCHO (Q, 0JIEPKUMO

HZ _ hZ
=kim—————.
¢ T InR—1Inr
[[lo6 wamaTu 1A GopMysi 3pPYUYHINIOrO [JIsi MPAKTUYHOTO 3aCTOCYBaHHS
BUIJISIAY, TOUIIBHO HATYypalibHI JIOrapu(pMu 3aMIHUTU AECATKOBUMU. [Ipu it 3amini
Tpeba Opatu a0 yBary, mo In N = 2,3 1g N. Toxi octanus hopmysia MaTuMe Takui
BUIJIS;

2 _ p2
Q=137k;————.
"1g(R/1)
SAxmo BpaxyBaty, 1o S h H =—, To nana ¢popmyna Moxe OyTH 1 TaKOIO:
(2H - S)S

@=L ey

o ¢opmyny Brnepmie otpumaB XK. romoi B 1863 p. ns Toro 1mo0
CKOpHUCTaTHCs Hero, Tpeba 3HaTu pamiyc nenpecii. Ockiabku Oe3mocepeaHe
BU3HAYCHHS pajiyca Jenpecii 3a TOMOMOTOK CBEPIJIOBUH Ma€ TMEBHI TPYIHOIII, TO
HOTO 3HAaYEHHS JUTsl OPIEHTOBHUX PO3PAXyHKIB MOKHA Opatu 3 Ta0IuIl 8.
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Tabnuys 8

Jani 1j9 BU3HAYEHHSI pajaiyca aenpecii

Koeiuient dinprpauii Paziyc gempecii

[Topoau k ¢, /200y g R,
Cynicox 1-2 40-50
[Ticok nunysaruit 2-5 90-140
[Ticok apiOHuii 5-10 150-200
[Ticok cepenHbOl KpyIHOCTI 10-25 225-350
[Ticok kpynHuii 25-535 275-400
[Ticok rpasenucTHii 100-115 450-500

Kpim Toro, HabmmkeHo pajiyc Aenpecii Mpu HEeTPUBAIUX BIIKAYKaX MOXHA
BU3HAYMTH 3a jonomororo popmynu 1. Kycakina

VY BUNajKy, KOJHM KOJIOAS3b HE JOXOAMTH /10 BOJAOTPHUBY, BIH HA3UBAETHCS
HesockoHauM (puc. 31). Boaa B Takuil KOJI04513b HAAXOIUTD HE JIUIIIE Y€pe3 CTIHKH,
a 1 yepe3 ITHO KojonsA3s. ABcrpilicbkuil yuenunit @. dopxreriMep Mokaszas, MO IS
pO3paxyHKy MPUTOKY BOJHM JIO0 TaKOro KOJIOAS3Sl MOKHA TaKOX BHUKOPHUCTATH
dopmyny [romroi y aenio 3MiHEHOMY BHUIJISIL

2 2
o o
Q=137 ky———2,
"1g(R/m)
i i
I i i
—/—--L-.— ————— =i ———— e 4 1 !
27““““-‘\ J": //f.—‘ —-/—lr_ ————— —r:—— ————— = i
i —~ i -
\ = / J 27 ‘“\\ A /,»"
! - - ' > T
— | g —_— - i
i e .
B I e I et e
bzl B e B i
R = i
i R

Puc. 31. Po3paxyHkoBa cxema NpUILIUBY

BOJIM JI0 HETOCKOHATOTO KOOI B Puc. 32. Po3paxyHKOBa cxema IpUILTUBY

HEHaIipHOMY BOJIOHOCHOMY HIapi: BOAW 110 TOCKOHATIOTO KOJOAA3S B
1 — piBeHb IPYHTOBOT BOMK; HaIipHOMY BOJOHOCHOMY IIIapi:
2 — JiHis gemnpecii; 3 — BOXOTPUBKHIA II1ap; 1 — cratuuHU# piBEHB IPYHTOBOI BOJIH;
4 — yMOBHUI1 BOJIOTPUB; 2 — JIiHisA Aenpecii;
S — AMHAMIYHUN PIBEHb BOJIH; 3 — BOJIOTPHUBKHH I1ap

p — rmuOuHa BOJIU B KOJIOAS31
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ne Hy 1 hy mpuiiMaroThCsl 3T1AHO 3 PO3PAXYHKOBOIO CXEMOIO, MMOKa3aHOI0 Ha puc. 33.
daKkTUYHO HEIOCKOHAIMI KOJIOAA3h 3aMIHIOETHECS JOCKOHAIMM 13 TVIMOMHOIO
aKTUBHOI 30HH, 1110 JOPIBHIOE 4/3 TIIMOWHU CTOSHHS BOJHU B KOJIOA31, TOOTO

HO =4/3P.

VY BUNAJKy JOCKOHAJIOTO KOJIOAA3sI, BIAIITOBAHOTO B HAIIPHOMY BOJIOHOCHOMY
mapi, BUKOPHUCTOBYIOTh PO3PAaXyHKOBY CXeMy, HaBeJeHy Ha puc. 33, ne a —
MOTY>KHICTh BOJJOHOCHOTO IIIapy.

®opmyna Jronroi A1t [bOro BUMAAKY MA€E BUTJIAL

=273 kra———,
¢ g/

abo

Py
=273k e mmy

[IpuniwB BoAM 10 KaHaBH,
JIOBEICHOI 10 BOAOTPUBKOIO LIapy,
= MO>KHA JIETKO BU3HAYHTH,
— BUKOPUCTOBYIOUYH (hOpPMYITy BUTpATU
BOJM B IJIOCKOMY IOTOL, aJK€ 10
KaHaBU BOjJa TMpUOYBa€ y BHUIIIIL
JIBOX TIOTOKIB BOJM 3 PI3HUX OOKIB
(puc. 33).

Puc. 33. Po3paxyHkoBa cxemMa IpUILIUBY BOJU OTxe, NPUILIUB BOAU B KaHABY

110 KaHABU: JIOBXKUHOIO b CTAHOBUTHME
1 — piBeHb I'PYHTOBOI BO/M; 2 — JIiHis Jienpecii;
3 — BOJIOTPUBKHH 1Iap H? — h?

N

R

Konmponwni 3anumannus i 3a860aHH:

Sk popmyeTbest BepxoBoaKa?

[Ilo Bu 3naere npo rpyHTOB1 BoAU?

[Ilo Take apTe3iaHChbKI BOAM Ta K BOHU (JOPMYIOTHCS?

[Ilo Take KapcTOBI BOAM Ta YMOBH iX (hOpMyBaHHS?

B yomy cyts nocniny Jdapci?

o Take namiHapHuii 1 TypOyJIeHTHUHN pyX?

Sk po3paxoByeTbCcs ~ TPUTIK BOAM JO  BOAO3a0IpHUX  CHOPYI
(HEeTOCKOHAJIOTO KOJIO3SI, TOCKOHAIOTO KOJIO/SI351, KaHABM)?

NogakowdE
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2.14. Tema 14. 3AT'AJIBHI BITOMOCTI PO IH’)KEHEPHY I'EOJIOI'TIO.
I'EOJIOI'TYHI TA IH’ KEHEPHO-I'EOJIOT'TYHI ITPOLHECH I ABUIIIA

Micue iHKeHepHOI reoJ10rii B cucTeMi NPUPOJHUYNX HAYK.
Etanu po3BUTKY iHXKeHEpPHOI reoJorii

Inocenepna 2eonocis — Tally3b TEOJIOTIl, sIka BUBYAE TEOJIOTIYHI YMOBH 1
JAMHAMIKY TPOLIECIB, 110 BiAOYBAIOTHCSA Y BEPXHIM YaCTHHI 3€MHOI KOpH, Y 3B SI3KY 3
1H)KCHEPHOIO JISIIBHICTIO JIIOIUHU.

[H)KeHEepHO-TE€ONOriuHl  J1aHI  BHUKOPUCTOBYIOTBCA  TPU  MPOEKTYBaHHI,
OyIIBHUIITBI Ta eKCIUIyaTaiii 1HXEHEPHUX CHOpyA, a TaKoX MpH po3poOiri
pPEeKOMEHAIlH 0/I0 iX paIlioHAILHOTO PO3MIIIEHHS B PI3HUX perioHax KpaiHH.

TepMmin “imkeHepHa TeoJioris” yBIMIIOB y mpakTuky B 20 — 30-ux poxax
XX cr. InxkeHepHa reoJiorisi BUBYA€E T'€OJIOTIYHI MPOLIECH Ta OCOOIUBOCTI PO3BUTKY
TEPUTOPIi 3 METOI0 pAaIllOHAJbHOIO BUKOPHUCTAHHSA 1 OXOPOHU T'€OJOTTYHOIO
CepeloBHILla — BEPXHbOI YACTUHU 3€MHOI KOpH, JA€ BIJIOYBA€ThCS 1HXKEHEPHO-
rocrnojapchbka AiSUTbHICTh JIFOAUHH.

[HxeHepHa TeoJoris BXOAWTH 0 MHUKIY HayK Mpo 3eMIIIO 1 cepell WX HayK
caMe I1HXEHEpHAa TeoJIoTisl CTOITh HaWOIMK4Ye [0 MNpoOJieMH paliOHAIBHOIO
BUKOPHUCTAHHA Ta OXOPOHH MPUPOJTHOTO CEPEAOBHIIA, OCKUTFKA cCaMe BOHA PO3TJIsIae
B3a€MO/I110 JIFOJAMHU 13 3eMHOIO KOPOIO, Tipocdeporo, 6iocheporo Ta armocdeporo.

BuToku reosioriyHuX 3HaHb BIIHOCATH JI0 4YaciB CUBOi AaBHUHU. CHodaTKy
MEPBICHI JIIOJM XWIM B IMedepax, rpy0l 3HApALAS Ipail BUTOTOBJSUIM 3 JIEPEBA,
KICTKHU, KaMeHto. [li3Hiie oA HaBYMIUCh JOOYBaTH Cijlb, IIMPOKO 3aCTOCOBYBATU
[JIMHY U TOHYApHUX BHUPOOIB 1 CHOPY/DKEHHS >kuted. Bike Tomi iroau BMUIA
3HAaXOJIUTHU M 3aCTOCOBYBATHU KOPUCHI KonainuHU. [locTynoBo, BIAKpUBaOYM CLIOCOOU
n00yBaHHS METaJliB 3 Py, JIOJACTBO MEPEXOIUIO 3 KaM SHOTO BIKY B MIJIHHM,
Mi3HiIe B OPOH30BHM, 3aI13HUH, TIOTIM — Y BiK CTaJli, aATOMHHH BiK.

B cepenuni XIX cT. iHxeHepH-OyAiBEIbHUKHA PO3TIISAAINA TIPChKI MOPOIU SIK
OCHOBY, CEpeloBHUILE 1 MaTepiaau [Jisg OyIIBHUIITBA 1 3arajioM Ha3WBalu iX
rpynmamu. OHAK 3HAHb Oy1iBEbHUKIB BUSBUJIOCH HEAOCTATHHO, KOJIH PO3MOYATIOCH
OyIIBHMILITBO 3adi3HULIb. TOAl JUisi BUPIMICHHS Ha3pLIMX 3aBIaHb Oyl 3alydyeHi
Biomi reosoru. lle Oymo moYaTKOM PO3BUTKY TEOJIOTIYHOI HAayKH, TOB’S3aHOI 3
OyaiBHULITBOM. MOHa BBa)KaTH, 1110 1HKEHEPHA Ie0JIoris 3apoauiack y 20-ux pokax
MUHYJIOTO CTOJNITTS, KOJHM pO3MOYAJOCh BUBYEHHS TIPYHTIB, I[IOB’si3aHE 3
OyniBHULITBOM Jopir. ToAdl 151 Hayka Ha3uBajach IpyHTO3HAaBCTBOM. lli3Hilie BOHa
po3IMpsyiach 1 yBIWIUIA CKJIQJIOBOI0O YAaCTUHOIO B HOBY HAayKy — I1HXEHEpHY
r'e0JIOTiIO.

3aCHOBHMKOM 1HKEHEPHOI TEOJorii SK HAayKH € POCINCHKUN BYCHUI
®. CaBapencekuii (1886 —1946). Bin HamucaB mepily KamiTalbHy Mpaioo y LIl
o0macTi, sika Tak 1 Ha3uBaeThcs «[HKEHEpHA Treooris», € aBTOPOM TEPIIOro B CBITI
MIIPYYHUKA 3 I€T TUCIUTIIIHU, OPTraHi3aTOPOM TEpIIoi B CBITI Kadeapu 1HXKEHEPHOT
reoJiorii nmpu MOCKOBCBKOMY TI€0JI0r0-pO3BilyBaJbHOMY IHCTUTYTI, KEPIBHUKOM
MPOTSAroM 0araTb0X PoKiB HAYKOBO-AOCIITHUX POOIT 3 TH)KEHEPHOI I'€0JIOri.
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[HxeHepHa reosoris BUHUKIIA MPUOIU3HO OAHOYACHO B Oaratbox kpainax. Lle
MOB’5I3aHO 3 MOTPEeOOI0 MPAKTUKU Yy 3BEJEHHI CKIQJHUX I1HXXKEHEpHUX cropya. Y
Bemukoo6putanii 1 CIHIA B kiHmi XIX — mouatky XX cT. 0 BHIIYKyBaHb IIpHU
OyIIBHUIITBl KaHaJiIB, JOPIr, 3ali3HUIb Ta IHIIMX OYIIBEIbHUX OO0 €KTIB OyiH
3alTydeHi HalOUIbI BiAOMI reosory, Taki, sk B. Cmit 1 Y. bepxmi. ¥V 1925 p. Buiinia
MoHorpadisi Himernbkoro BueHoro K. Tepmari «byaiBenpbHa MexaHika IPYHTIB» 1y
1929 p. «Imxenepna reosoris» K. Penmixa, P. Kamne, K. Tepuari.

[Tonanpmuii po3BUTOK 1HXKEHEPHOI Te€0Joril B HAIlli KpaiHi BiIOOpaxeHUIl B
npaisx H. Konomencekoro, B. Ilpuknoncekoro, I. IlomoBa, €. Cepreena,
M. Macnosa Ta iH.

Y pPO3BUTKY I1HXKEHEPHOI TreoJiorii MOXHA BUAUTUTH Tpu ertanu. [llepuwui
(1923 — 1945) xapakTepu3y€eThbCs BUHUKHCHHSM IH)KCHEPHOI T€OJIOTii SK HOBOI
HAyKOBOI JUCUMIUIIHW, IO CKJIagajgach 3 TPYHTO3HABCTBA Ta I1HXKEHEPHOI
reoJIMHaMIK{, TICHO TIOB’SI3aHUX 3 JHUCIMIUIIHAMH TEOJIOTIYHOTO UKy 1
OyamiBenbHUMH  auciuiuiinamu.  Jpyeutt eman (1946 —1978)  Bu3HaumBCs
(GhopMyBaHHSIM HOBOT'O HAayKOBOT'O HAIpsIMy — PETIOHAIBHOI 1HXKEHEPHOI TI'eoJIorii,
MOB’SI3aHOTO 3 JOCTIIPKEHHSIM MacuBiB IpyHTIB. Ha mpemwomy emani, 3 1978 p.,
nepeja 1HXEHEPHOIO T'eOJIOTIEI0 CTOSITh 3aBJaHHS 3 PO3POOKH TaKuUX OOIPYHTYBaHb
1H)KEHEpHO-0Y1IBEIbHOT JISUIBHOCTI, K1 BHUKJIIOYAIOTh a00 3BOAATH 10 MIHIMYMY
HEraTUBHI HACJIJIKKM 1HXXEHEPHOI IsJIbHOCTI JIIOAUHU B jitochepl. 3 MoOJaHHSA
pansHcbkux BueHUX y 1980 p. Ha ['eHepanbhiii acambiiei MixkHapogHOI acoriarii
imkenepHoi  reosiorii  (MAII'), mo mnpoxomuna ©Ha XXVI MixHapoaHoMy
reoJIOTIYHOMY KOHrpeci, Oyna mnpuiinara [leknmapaiis, B s[Kid BCIX BYEHHUX, LIO
NpalolTh B HaNpsAMKax I1HXEHEPHOI Treosorii, 3aKiuKadud B3SATH Ha cele
BIIMOBIJIAJIBHICTG 32 OXOPOHY 1 palliOHaJbHE BUKOPUCTAHHS TE€OJIOTTYHOIO
CepeIOBHIIIA.

B nHam wac ykpaiHChbka HayKoBa IIIKOJIa 3 1HXKEHEPHOI I'eoJiorii MoB’si3aHa 3
iMeHaMH Takux ydeHux, sk B. Bepnaacekumii, O. Illupoxos, A. JlpaHHIKOB,
M. AnexkceeB Ta iH.

XapakTepucTHKa OCHOBHMX PO3AiUIiB iHXKEHEPHOI reos10rii

[HxeHepHa TeoJioTiss BUBYAE TMPOIECH, IO MPOXOASITh B TPYHTAX, Ha SKHX
3BOIATHCS OyniBenbHI crnopynd. Bona mnoauisieTscs Ha: 1) IPYHTO3HABCTBO;
2) 1HXKEHEpHY TI'€OJIMHaMIKy; 3) MOPCBKY 1HXKEHEpHY T€OJIOTiI0 Ta 4) perioHaibHY
1HXKeHepHy Treojorito. KpiMm Toro, BUAUIAIOTH CHELladbHY IHKEHEPHY TIEO0JIOTII0 1
1HKEHEPHY T€0JIOT1I0 POJAOBHII KOPUCHUX KOTIAJIHH.

Ipynmosnascmeo — PO3ALT IHXEHEPHOI Te€ONOTii, SKWi BHMBYAC CKIA,
CTPYKTYpYy, TEKCTypy 1 (HI3UKO-MEXaHIYHI BJIACTUBOCTI PI3HUX T€HETHUYHUX 1
neTporpadgiyHUX TUITIB Ta PI3HOBHIIB TIPCHKHUX TOPI/I.

Inocenepna 2eoounamika — PO3NAUT 1HKEHEPHOI TEOJIOTIi MPO MPOIECH, SKi
MPOTIKAIOTh HA TOBEPXHI 3eMJli, BIUIMBAIOTH Ha JiTOChEpy, a TaKOoX MPO CHUIIOBI
(eHepreTU4Hi) MOJs, SIKI MPOSIBISIOTHCS B IIMX MPOLIECAX.

148



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

Mopcoka inoicenepna 2eonocis — Hayka MpO CKIaja, OyAOBY 1 T€OJOTIYHY
iIcCTOpil0 MOpchbKOro nHa. Jlocnmipkye mpolecu 1 MOCHIIOBHICTh HArpoOMaJKEHHS
OCAJIKIB, SIK1 CKJIa/Ial0Th TOBEPXHIO 1 HaJI[pa MOPCHKOTO JTHA.

Pezionanvua inoicenepna 2eonozis — po3aii 1HKEHEPHOT reoorii, IKUil BUBUAE
1HKEHEPHO-TEOJIOTIYHY OYJI0OBY OKPEMHX JIJISTHOK 3€MHOT KOPH:CKIIQYaCTUX CUCTEM,
maTdopM, a00 TX BEIMKUX YaCTHH.

OCHOBHMMH METOJIaMHU JOCTIKEHHS B 1H)KEHEPHIH T'e0JIoT1i €:

- IHKEHEPHO-TEO0JIOTIYHE 3HIMAHHS;

- crieniaaizoBaHe OypiHHS;

- KOCMO- 1 aepo()OTO3HIMAHHSI,;

- reo(pi3UYHI METO/IH.

BHacniiok BUKOpPHCTaHHSI CYKYITHOCTI MepepaxoBaHUX METOJIB CKIIaJal0ThCs
1H)KEHEPHO-T€0JIOT1YHI KapTH, 1IHKEHEPHO-TE€OJIOT14HI PO3P13H TOIIIO.

[H)XxeHepHa Te0JIorisl € OCHOBOIO JIJIsl BUBUEHHS TaKUX CIIELIaIbHUX JTUCHUILIIH
SK:

- TIOpOXKHBO-0Y/I1BEIbHI MaTEpialln;

- BUIIIYKYBaHHS Ta MPOEKTYBAaHHS aBTOMOOUIBHUX JIOPIT Ta a€pOIPOMIB;

- OyIIBHUIITBO Ta €KCIUTyaTallisi aBTOMOOUILHUX JIOPIT Ta a€POPOMIB;

- OCHOBH 1 (hyHIAMEHTH, MOCTH 1 TyHEJI1 Ta 1H.

OCHOBHMMH 3aBJIaHHSIMU 1HKEHEPHOI Ie0JIOrIi €:

I. BuBueHHsa ckiaxy, OyIOBH, CTaHy, BJIaCTUBOCTEH, YMOB 3aJsITaHHS Ta
PO3MOBCIOJIKEHHSI TIPCHKUX MOpPiA (IPYHTIB), SIKI BUKOPHCTOBYIOTHCSI SIK OCHOBH
(yHIaMEHTIB 1 BU3HAYAIOTh iX MOBEIIHKY IPU B3a€MO/III 3 IH)KEHEPHUMH CIIOPYIaMHU.

2. BuBYEHHS TE€OJIOTIYHHMX MPOLECIB SK MNPUPOJHUX, TaK 1 TaKuX, SKi
BUHUKAIOTh BHACIIAOK 1HXXEHEPHOI JISJIHOCTI JIOAUHU. Taki reosioriyHi MpoIiecH,
SK 3CyBH, 00BaJId, MPOCIJHI SBUINA, 3eMJIETPYCU Ta 1HII 3aBAAIOTh BEJIUKOI IIKOIU
THKEHEPHUM CIIOPYJaM 1 BEJIMKUX 30UTKIB HAPOJHOMY TOCIoAapcTBy. JlocmimkeHHs
YMOB BWHUKAHHS Ta TPOTIKAHHS IMX TPOIECIB Ta SBUII, a TaK0X po3poOKa
PEKOMEHAIIN 3 1X MOMEePEIKeHHS, PETYJIIOBaHHs Ta OOPOTHOU 3 HUMHU 1 € OJHIEIO 3
OCHOBHHX 3aja4 1HkKeHepHoi reosorii. e crocyeThes i 1HKEHEPHO — T€0JOTIYHUX
MPOIECiB, SKI BHHHUKAIOTh BHACHIJOK JiSUIBHOCTI JIOAMHW. Hampukian, 3CyBH,
oOBaJIM HACHIIIB, 1aMO, OOPTIB Kap’€piB Ta iH.

3. IH)KeHEepHO-reoJIOTIYHE KapTyBaHHS TEPUTOPIM 3 METO BHUBUYEHHS
MIPOCTOPOBOrO PO3MOBCIOKEHHS 1HKEHEPHO-TEOJOTYHUX yMOB OyzaiBHULITBA. e
J03BOJISIE 3BMEHIIUTH OOCSTH BUIIYKYBaHb, HAMOUIBII MOBHO ypaxOBYBaTH MPUPOJIHI
YMOBH, BUOMPATH €KOHOMIYHI Ta TEXHIYHO PAlliOHAJIbHI BaplaHTU OYJIMHKIB 1 CIIOPY/,
3a0e3meuyBaTH BUCOKY iX CTIHKICTb, HAIMHY €KCILTyaTallilo.

4. CTBOpEeHHsI TEOPETUYHUX OCHOB PAIliOHAJIHLHOTO BUKOPHCTAHHS 1 OXOPOHH
r'€0JIOTTYHOTO CepeOBHIIIA.

[IMo cTocyeThCs 3ama4 1HXEHEPHOT MIATOTOBKU CTYJICHTIB, TO BUBUUBIIHN KYPC
1H)KEHEpHOI reoJIorii, CTYJeHTH MOBUHHI 3 H a T U:

- HAMOIITBIIT  PO3MOBCIO/PKEHI BUAM MIHEpAiB Ta TIPCBKUX TMOPia, iX
BJIACTUBOCTI, YMOBH YTBOPECHHS, 3ajsiTaHHS 1 BUKOPUCTAHHS B MPaKTHII
Oy/IIBHHIITBA,;
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- OCHOBHI I'€OJIMHAMIYHI MPOLIECH, CTYIIHb X HEOE3MeKU Ui CIOpY., 3aX01u
II0J10 MOTEPEIKEHHS Ta O0OPOTHOU 3 HUMU;

- IHKEHEPHO-TEOJIOTIUYHY  Kjacu(ikamito TIpyHTIB, iX (i3UKO-MEXaHIYH1
XapaKTEPUCTUKHU;

- 0CO0IMBOCTI OyMIBHUIITBA B PI3HUX 1HKEHEPHO-TEOJOTTUHUX YMOBAX;

- MOJIeJIl B3a€MO/I1i Ie0JIOT1YHEe CepeOBHIIE — JIFOUHA.

BMmirtu:

- BU3HAYaTH OCHOBHI BUAM MIHEPAIiB Ta TPChKUX MOPI;

- YUTaTU TEOJIOTIYHI Ta TIAPOreosOriuHI KapTH, BHUKOHYBaTH MOOYAOBY
re0JIOTTYHUX PO3Pi3iB;

- pOOMTH HAUMPOCTILII T1APOTeOIOTIUHI PO3PAXYHKH;

- TaBaTH OLIHKY 1H)KEHEPHO-T€OJOTIYHUM YMOBaM Oy 1IBHUIITBA.

MaTu ysABIEHH:

- PO ICTOPI0 PO3BUTKY 1HKEHEPHOI re0JIorii Ta il OCHOBHI 3a/1aui;

- 1po OyZ0BY 36MHOi KOpH Ta 1CTOPIIO i pO3BUTKY;

- IpO 00CATH Ta METO/IU 1HKEHEPHO-TEOJOTTYHUX BUIITYKYBaHb.

I'eostorivHi T2 iIHKEHEPHO-TE0JIOTIYHI IPOLECH | IBHILA

KoxHna Tteputopiss Ha mnoBepxHI 3emill 3 1ii penbedoM, TIeOJOrTYHUMHU
BIJIKJIaZIaMH, TPOLIECAaMU 1 SBHUILAMHU IPEJCTABIsIE COOOI0 TE€OJIOTIUHE CEPEeOBUILE
KUTTSA 1 JISJIBHOCTI JIIOAWHU. ['eosioriyHe cepeloBUIlle BUHUKAE 1 PO3BHBAETECA y
B3aemojii arMmocdepu, rl):[poccbepn 0iocepu, mitochepu, a TaKoX BHyTplI.HHlX
obosioHok 3emumi. Lli B3aeMoaii CTBOPIOIOTH TIJ100AJBHI, peFIOHaJIBHl 1 JIOKaJbHI
pIBHOBAru sIK Ha MOBEPXHI, TaK 1 B HaJpax IiaHeTu. [Ipore 11 B3aeMoiii CTBOPIOIOTH
TaKOX 1 CYNEPEYHOCTI, y pe3yibTaTl SIKMX HEMHHYYE BHHUKAIOTh 1 PO3BUBAIOTHCA
re0JIOT1YHI MPOLECH 1 SIBUIIA, IO 3MIHIOIOTh 1 PYHHYIOTh T'€0JIOTYHE CEPEIOBHILE T
(GhopMyIOTh HOTO B TIOHOBJICHOMY BUTJIA1. [IOKH piBE€HB KUTTS 1 JISUIBHOCTI JIFOJIUHH
OyB HEIOCTaTHbO BHMCOKHMM, BOHA BIJHOCWJIACHh /0O HEOE3NMEYHHX TeOJIOTTYHUX
MpoleciB  Ta iX HACHIAKIB [AaCUBHO, CTapalOyuCh CTOPOHHUTUCH MICHb iX
po3moBcio/KeHHs. [IpoTe Koy HIIIbHICTh HACEICHHS, KUTTS 1MISUIbHICTD JIFOAUHU
JOCSITHYJIM CY4acCHOTO PiBHsI, KOJM OINAaHYBaHHS BCE HOBHX 1 HOBHUX TEPHUTOPIi
MJIAHETH CTAJIO )KUTTEBO HEOOXITHOK YMOBOIO, IE€SKI TPUPOAH] T€0JIOTTYHI TPOLECH 1
SABUIIA CTAJIM HACTUIBKM MOMITHO CTPUMYBATH AISUIBHICTH JIFOJAMHHM 1 3aTPOKYBATH ii
’KUTTIO, 1[0 BHHHKJIA HEOOXIJAHICTHh iX BUBYEHHS, OLIHKKA M BHKOHAHHS 3aXOJIB 13
O60poThOM 3 HUMHU. 3 IHIIOrO OOKY, BIUIMB BUPOOHWYOI AiSUTBHOCTI JIIOAWMHH Ha
reoJIOTIYHE CEepeIOBUIIE 3a CBOIMU MaclITabaMu 1 pe3yJbTaTaMu JOCATHYB 3HAYEHb,
SK1 CITIBMIPHI 3 MPUPOJAHUMU T'€OJIOTIYHUMHU MpoIecamMu. Y 3B’SI3KYy 3 IIUM BUHUKIIU
3aBJlaHHs PO3POOMTH HAYKOBI OCHOBHU NPOTHO3YBAaHHS PO3BUTKY TI'€OJOTTUYHUX
MpoLeCiB, a TakoX HEOOXIJHICTh BHM3HAYaTH ¥  BUpINIYBaTH MOpoOJIEeMH
palioOHAIBHOTO BUKOPHUCTAHHS I'€0JIOTYHOTO CEPEAOBHINA Ta HOrO OXOPOHHU.

['eonoriyni mpormecu 1 SABHUINA MAaOTh UITKY KiIacudikailito, BIEpIIe
3aMpONOHOBAHY OCHOBOIOJOKHUKOM 1HxeHepHoi reosiorii ®. CaBapeHChKUM
(1937 p.), 3acHOBaHy Ha X MPUYHMHHO-HACIIIKOBOMY 3B’s13Ky (Tabu. 1).

Bces imkeHepHa 1 rocnojapya JisUTBHICTH JIFOJJMHU TMOBHHHA 0a3yBaTHCh Ha
3HaHHI 3aKOHOMIPHOCTEM PpO3BUTKY TEOJIOTIYHUX TMPOIECiB, BUHUKHEHHI a0o0
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rnorjn0JieHHl HeOe3NMeYHNX I'eoJIOTIYHUX SBHIL. BIIMOBIIHO A0 IIHOTO, X BUBYEHHS,
OLIIHKA CTYTEHS 3arpo3u, po3po0Ka METOAIB MPOTHO3Y 1 YIPABIIHHA — 11€ KOHKPETHI
3aBJIaHHS 1HXEHEPHO-TE€OJIOTIYHOI Teopii 1 mpakTUKU. [luM MUTaHHAM MPUILIIETHCS
ocobmmBa yBara, Mpo MO0 CBIMYUTH BEIMYE3HA pPOOOTA, SKA BHUKOHYETHCS TIO
1H)KCHEPHO-TEOITTYHOMY  OOTPYHTYBaHHIO  MPOEKTIB  PI3HOMAHITHUX  BUJIIB
OyAIBHUIITBA Y PI3HUX FC€OJOTIYHUX YMOBaX.

['enepansua acambuies OOH, mo BigOymacs 11 rpynns 1987 p. oronocuna
1990 pik moyaTKOM MI>KHAPOJHOTO ACCATUIITTS MO 3HMKEHHIO HACHIIKIB CTUXIMHUX
mux (IDNDR). Ipotsrom aecstuimitrs 3 1990 mo 1999 pp. B ychboMy cBiTi Oyiu
3po0JeH] eHepriiiHi 3yCUIUIS MO 3MEHILIEHHIO YKcia JIOACHKUX KEePTB, 3pYHHOBAHUX
CIIOPY/I, @ TaKOXK COIlaIbHUX W €KOHOMIYHUX 30MTKIB BiJ] TAKMX CTHUXIMHHUX JIMX SIK
3CYBH, 3€MJIETPYCH 1 TIOBEHI.

IMpouecu SIBuia

1 | AianpHICTH MOBEPXHEBUX BOJ 1| Po3MuB cxuiiB — sipu.

THUMYAaCOBHUX IOTOKIB, MOpPiB 1 03¢ep, | [linMuB 1  pyiiHyBaHHS  OeperiB
pIYOK OK€aHiB, MOPIB Ta 03€p.

[linMuB 1 pyillHYBaHHS PIYKOBHX
Oeperis.

Ceni.

2 | JlisnpHICTH MMOBEPXHEBUX 1 | 3a00J104yBaHHS TEPUTOPIH.
MI3EMHUX BOJI. [Ipocanouni siBuIIA.

Kapcr.

3 | JisabpHICTh MA3€MHUX BOJ,. [InuByHH.

Cyo3iitni sBuIIA.

4 | s rpaBiTaliiHUX CHIL 3CyBH.

O6Banm.

5 | [Ipomep3anus 1 BiiTaHeHHs | TepMokapcT.

TIPCHKUX TOPI. Mopo3He 311MMaHHs.

Hanronn.

6 | iz BHyTpimHIX cuil y ripchkux | HaOyxaHHs.

nopojax. VYcanka Ta po3ymiJIbHEHHS.

Jlis BHYTpIIIHIX CHJI 3eMJIL. CeiicMmiuHI SBUIIA.

8 | ImkeHepHa AiSUTBHICTD JIFOIMHU. PylinyBanns 1 TEXHOT€HHA
TpaHchopmariis r€0JIOTIYHOTO
CepeZIoBHUIIA MPU PO3POOIT POIOBHIIL
KOPUCHUX KOTIaJINH. Ocinannas
MOBEPXHI MpU 3HAYHIA  BIJKaAYIll
Mmi3eMHUX BOJA, HapThm uYwm Trasy.
3aTornaeHHs i 1 TOTICHHS
teputopiid.  IloBTOpHE  3acoJieHHs
TPYHTIB TpHU 3POILIEHHI TEPUTOPIM.
AKTHBI3AIliSl TEOJIOTIYHMX TMPOIIECIB
npu BUpYOyBaHHI JICIB, PO30pPIOBaHHI
ILIOIIL Ta 1H.

\l
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VY Bignosinp Ha 3akiuk OOH mnpo IDNDR, MikHapogHa opraHizamis
«ITocTifiHa MiXkHapoOJHA acoIliallis JOPOXKHIX KOHTPECIB» CTBOpUJA pobouy TpyIy
«3HIKEHHS HACTIIKIB MPUPOJHUX CTUXIMHUX JIMX», 10 MoYaja CBOK JiSJIbHICTh Y
1990 p. I'pyma kepyBana pI3HHUMH JOCIIDKCHHSMHM, IO BKJIIOYAIHM MIKHApPOIHE
0o0CTeXXeHHsI pyHHYBaHb JIOPIT MiJ Yac CTUXIMHUX JuX 1 B 1995 p. omyOmikyBaia
Marepiall mij Ha3Bow «JlokiamHuii 3BIT MPO 3HIKEHHS HACTIAKIB CTUXIMHUX JIUX Ha
J0porax.

Y 3BITI HaBOJATHCS PE3yNbTaTH MIKHAPOIHOTO OOCTEXEHHS 3a ydacTio 21
Kkpainu. [laHi oOCTeXeHHS CBiAYaTh, IO TOJOBHUMH MPUPOJAHUMHU SIBUIAMH, IO
MOXYTh OyTH KJ1acu(iKOBaHi B TaKUi Crocio:

1) 3cyBH, 110 BKJIFOYAIOTH OCUITH KaMiHHS, KAMEHEA/IN 1 pyHHYBaHHS CXHJIIB;
2) 3eMJICTPYCH;

3) moBeHi;

4) CHITOBI JIABUHH.

[H111 HeGe3neyHi sBUIIA AJIs1 IOPIT Ta MOCTIB — BUBEP)KCHHS BYJIKaHIB, ITyHaMI,
CWJIbHI IITOPMH, T'yCTI TyMaHH, 3HaYH1 CHIrOMajau (3aMeTilil), yparanHi BITPH, BEIUKI
MOXKEXK1, MIlIaHl HAHOCH Ta 1H. XapaKTepUCTUKAa KOXKHOTO BUJY CTUXIMHUX JIHX 1
MOB’s13aH1 3 HUMU JIaH1 HaBeACH1 Y po3il «3arajibHa reoJioris».

Konmponwni 3anumannus i 3a60aHH:A

[Ilo BUBYaE 1HXKEHEPHA r€OJIOT1S?

Ha3BiTh npi3BuIla BUCHUX-3aCHOBHUKIB JJaHOT HAYKOBOI TUCIUILTIHHU.
Ha sixi po3niiiu moiiisie€Thes 1HKEHEepHa TeoIoris?

Ha3BiTh OCHOBHI 3aB/IaHHSI 1H)KEHEPHOT T'€0JIOTTi.

Sk kiacuikyroTh re€oJIOT1UHI SBUIIIA 1 MPOIIECH?

abrwhE
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2.15. Tema 15. OCHOBU IPYHTO3HABCTBA I MEXAHIKHA IPYHTIB

O06’exTOM BUBYCHHSI 1H)KEHEPHOI T'€0JIOTI1 € IpyHmuy — IPYHTH 1 TIPCHKI MMOPOIH,
Kl BHUBYAIOTHCS SIK OCHOBAa (YHIAMEHTIB PpI3HUX I1HXKEHEPHUX CIOpPYHA, SK
CEpeOBHUIIE, Y SKOMY OyIyIOThbCS KaHAIW, KOTJIOBAaHU, TyHEI, Kap €pu, BUIMKA Ta
1H. CTIOPY/IH, 1 K OyAiBEILHUM MaTepiai AJis 3BeJICHHS 1aMO, HACUITIB, TIJIOTHH, IOPIT
Ta IHIIMUX I1HXKEHEepHUX 00’€kTiB. OCHOBHUMHU 3aBJAHHSAMU YCIX BHKOHYBaHUX
JOCJII/DKCHb € BUBUCHHS M OIlIHKA 1HX)KEHEPHO-TE€OJIOTIYHUX BJIACTUBOCTEH TIPCHKHUX
nopia (pizMuHKMX, MEXaHIYHHMX, BOJHHX, KOJOITHO-XIMIYHHUX Ta 1H.), TOOTO THX
BJIACTUBOCTEH, K1 BU3HAYAIOTh MOBEIIHKY TIPCHKUX IOPIJ MPU BUKOPHUCTAHHI iX 5K
00’€KTIB  1HXKEHEpPHO-OY/IBENbHOI  AisIbHOCTI. B okpemMux BuUIagKax A
OyIIBHUIITBA 1 eKCIUTyaTallli 1HXKEHEPHUX CIIOPYJ] MOXKE 3HAJOOMTHCS INTy4YHE
MOKpPAIIEHHS!  1HKEHEPHO-TEOJIOTIYHUX  BIIACTUBOCTEM  IPyHTIB  (1H)KEHEpHa
MeJTioparris).

InkeHepHO-Teos10TTYHI KiIacuikanil ripcbKUX MOpix

3eMHa KOpa CKJIQJa€Tbesl 13 PI3HUX TIPChbKUX TOpifd. Ti TIpChKl MOPOIH, SIKi
3HAXOAAThCSA Y cdepl BIUIMBY JISTIBHOCTI JIIOJIMHU, TPUUHITO HA3UBATH IPYHMAMU,
HE3aJIEKHO BiJ iX MINHOCTI M IOXOMKEHHS. IpyHTaMu MOXYTh OYTH MOHOIITHI
MarMaTU4H1 MOPOJHU 1 TJIMHU, TAICYHUKH U MICKH, TOPG 1 MyJ, SIKIO BOHU CIY>KaTh
OCHOBOIO CHOPYJA, JKepeloM OymiBEeIbHUX MAaTepialliB, SKIIO i BILJIUBOM
TiSTBHOCT] JIFOMWHA B HUX MIHSIOTHCS CHJIOBHM UM BOAHHUH PEKUMH, PCUOBHHHHMA
CKJIAJ] 9M XapaKTep 3B’ 3Ky MK YaCTHHKAMHU.

Takum gmHOM, TPYHT — IIe JII00a TipChKa MOPOJIa, sika BUKOPUCTOBYETHCS SIK
cepeIoBUIIE, OCHOBA CIIOPY/ UM Oy/1BEIbHUN MaTepiall.

Jlnst GinpmiocTi BUAIB OYIIBHMIITBA, 1€ MPOBOASTHCS 1HXKEHEPHO-TEOJOT1YHI
JOCIIKEHHS i MPOEKTYBaHHS OyIHMHKIB 1 COPY/I, BAKOPUCTOBYETHCS KiIacH(ikalis,
npusenena B JICT 25100-82 «Ipynru. Knacudikauis», B kiii BCi IpyHTH po3ziieHi
Ha JIBa KJIaCH — CKeJIbHI 1 HECKEeIbHI, BUILJICHI 32 MIITHICTIO MPU OJTHOOCHOMY CTHCKY
R.. Kitac ckenbHHUX TPYHTIB PO3WICHOBAHUN Ha JBI TPYIHU 1 P MIATPYM 32 IIEI0 K
O3HaKOW. SIKmo MIHICTh TpyHTY MeHme 1 Mma, ToO #oro BITHOCSTH JO
HaIIBCKEIBLHOTO HIDKYOTO PO3PSY YU HECKEJIBHOTO, SKIIO BIH MA€ 3B’ SI3HICTD.

Ckenwvni Re>1 Mna
Bnracue ckenvni Re>5 MIIA

Hyxe minni Re> 120 Mna

Minui R.> 50 Mma

Cepennpoi mirtHocti R = 50-15 Mna

Masominai Re = 15-5 Mna
Haniecxenvni Rc <5 MIIA

[MTormxenoi mirHocTi R = 5-3 MITA

Husekoi mirtHocTi R = 3-1 MITA

Hyxe uu3bkoi minHOCcTI R < 1 MITA
Heckenvni Re < 1 MIIA

OcazioBi HE3LEMEHTOBAHI:
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rpy00yIaMKOBI — BMICT YaCTHHOK JllaMeTpoM > 2 MM noHas 50%;

Ni[aH1 — CUIKI B CYyXOMY CTaHi, MICTSTh MeHIe 50% 4acTHHOK J1IaMeTpOM

> 2 MM 1 HE BOJIOJIIIOTH 3B’ SI3HICTIO;

MUIYBAaTO-TJIMHUCTI — TOHKO JTUCIIEPCHI TPYHTH, 3B’ SI3HI, JllaMeTP YaCTHHOK

> 0,01 mm;

O10T€HH1 — TPYHTH 3 BEJIMKMM BMICTOM OPTraHidHOi peuoBUHH, 1. > 0,1 MM;

T'PYHTH — TTOKPUBHI POJIFOY1 TPYHTH.

LImyuni (nepemesopeni 1100uHOI0):

MEXaHIYHO YIIUTbHEH1 B IPUPOTHOMY 3aJIsITaHHI;

HACHIIHI,

HAMUBHI,

MITYYHO 3MIITHEHI.

HeckenpHi TpyHTH Oinbinl pizHOMaHITHI i kiacudikyotses JCTom Oiibi
JeTanbHO. BUieHO ABI Tpynu 1 psij MATPYI, SKI 00’ €HYIOTh SIKICHO Pi3HI Pi3HI
rpyatu. Tak, rpyOoynamkoBl ¥ TMillaHi TPYHTH PO3JAUICHI 3a PO3MIpOM
MepeBaKAIOUYMX YaCTHUHOK 1 e K€ MPUHIUI 30€peKeHUM NpU BUAUICHHI BHUIY
TPYHTY BCEpEIMHI MIATPYIIH.

[MuyBaTO-TIIMHUCTI TPYHTH MOJIISIOTHCS 3a IHIIUM MPUHIIUIIOM — YHCIIOM
IJIACTUYHOCTI — Ha CYMNICOK, CYIJIMHOK 1 TiuHY. Jl0JaTKOBO BHIUIEHI CTaHU
IJIMHUCTOTO FPYHTY 33 MOKa3HUKOM TEKYUYOCTI.

[lIupoko mnomMUpeHa TaKOX TIpaHyJIOMETpUYHA KiIacH(ikamis MillaHo-
nuiayBaTux TpyHTIB. [lloOu ckopucTatucs Hero, NOTPIOHO TPYHT PO3JLIUTH HA TPH
¢dpakuii: mmany (miametp yactuHok 2...0,05 mm), mumysary (0,05...0,005 mm) 1
riaucty (Menme 0,005 mM). B rpanynomeTpuuHiid kiacu@ikamii BU3HAYAIOUUM
MMOKa3HUKOM CIIY>)KHTh BMICT IJIMHHCTOI (ppakuii. 3ajJeXHO BIJ BMICTY TJIMHUCTHUX
yacTUHOK (Outbiie 3% YW MEHINE) BUAUISIOTH MICOK 1 TIuHUCTI TpyHTU. Cepen
TNIMHUCTUX TPYHTIB, ¥ CBOIO YEpPTry, 3a BMICTOM TJIMHUCTUX YaCTUHOK BUIUISIOTH
cymicku (3...10%), cyrmunku (10...30%), rauan (30...60%) 1 Baxkxki TJIMHU (TIOHA
60%). SIK110 B IHIIMX HETJIMHUCTUX (PaKIISIX BMICT MIITY TIEpEBaKa€ BMICT MICKY, TO
70 Ha3BU TPYHTY JOJAIOTh CJOBO MWiIyBaTHii abo mwiryBarta. [limiani rpyHTH
MpPEAICTaBJICHI OJHUM Kiacom 0Oe3 miapo3ainiB. [lo cyti cmpaBu, 1e kimacudikaris
[NIMHUCTUX TPYHTIB, NPUYOMY CIpPOIIEHA, TOMY III0 HE BPaXOBYE BIUIMBY
MiHEpaJIbHOTO BKJIaTy rUHUCTOI ¢pakiiii. Hanpuknan, npu ii Bmicti 11% rpyHT ciin
BIIHECTU JI0 CYTJIMHKIB HE3QJIEKHO BIJ BMICTY MEpeBakarouuxX MiHepamiB. K00 e
OyIyTh MiHEpalld TPYNU KAOJIHITY, TO TPYHT OyJe Majo IJIACTUYHUM 1 OUIBII
MILIHUM, SKII0O MOHTMOPWIOHITY — TO HpPH IHIIUX PIBHUX YMOBaxX IUJIACTUYHICTb
MIIBUIIUTHCSA, a MIIHICTh CYTTE€BO 3HM3UTHCA. 3a kimacupikamiero JICT 25100-82
KAOJIHITOBUMA  TJMHUCTUH  TpyHT Oyle  BIAHECEHMH 10  CYHICKIB, a
MOHTMOPHUJIOHITOBUNA — 10 CYIJMHKIB. Takuil miaxim OUIbII TOYHUN, TOMY IO
BiJI0Opa)kae BJIaCTUBOCTI TPYHTY, @ HE TUIbKU HOTO MEXaHIYHHUM CKIIaJ.

Cknao i 6yoosa epymmis. Jlo ckilagy TPUPOAHUX TPYHTIB BXOJSATH
PI3HOMaHITHI €JIEMEHTH, SKI MOKHa 00€THATH B YOTHUPH TPYIU: TBEPJI MiHEpaJIbHI
YaCTUHKHU, PiJIUHA, Ta3, MaKpO- 1 MIKPOOPTaHI3MHU 1 MPOAYKTH iX >KHUTTEIISITHHOCTI.
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Bci BoHM BiAirparoTh MeBHY, 1HKOJIM HEMAJOBa)XHY pOJIb y MOBEAIHII TPYHTIB MiJ
HABAaHTAYKEHHSIM.

HailiBaxnuBiilla yacTMHa TPYHTY — TBEpJa, TOMY IO BOHA CKJIaJae Kapkac,
SKUW CIIpUiiMae HaBaHTaXEHHS 1 BU3Ha4ae JeopMariiiiii Ta MIITHICTHI BIaCTUBOCTI.
Bopa, ra3 i1 kuBi OpraHi3sMu 3HaXOJsAThCA B MYCTOTaxX 1 Mopax IPyHTY, SIKIO BOHU
HasiBHI. 30UTbLIEHHS KIJIBKOCTI BOJIM, Ta3y 1 OpraHi3MiB NpU3BOAUTH, K MPaBUIIO, J10
MOTIPIICHHS TOTPIOHUX JIFOAWHI BJIACTUBOCTEW TPYHTY 1 HeOaxaHe (OKpIM THX
BUIIAJIKIB, KOJM BOAA, Ha()Ta UM ra3 CTAIOTh KOPUCHUMH KOTIAJTHHAMH).

3aneHO Big BUAY TPYHTY TBepJa HOro 4acTMHA MpPEJCTaBICHA PI3HUMHU
MiHEpaJlaMi, OPraHIYHOIO, OPTraHO-MIHEPAJIBHOIO PEYOBHUHOIO U JIHOJAOM, MPUUOMY
MiHEepaii 3aBXKIH MPUCYTHI B TI0OOMY TPYHTI, a 1HII KOMIOHEHTH — €Mi30HYHO.

Minepanu — uie CTIMKiI XIMIYHI HEOpTaHIYHI CIIOIYKH, YTBOPEHI B 3€MHIi KOpi
BHACHiIOK  (Pi3uKO-XIMIYHUX  TmpoleciB. Bcio  pi3HOMaHITHICTE — MiHEpasiB
B. [Ipukioncekuii po3ainuB Ha 4 rpynu: 1) NEepBUHHI CHIIIKaTHI MIHEpaH,
2) BTOpWHHI HE PO3YMHHI B BOJ TJIMHHUCTI MiHEpayiu; 3) BTOPHUHHI BOJOPO3YMHHI
MiHepau abo MpOCTi couti; 4) OpraHiuHa peuyoBUHA 1 OPraHO-MiHEPaibHI KOMIUICKCH.
Oxpemo BUALISAETbCS TBEPAA BOAA — JiI.

Haiimupiie po3noBcropkeHi MiHepanu Tmepiioi rpynu. [IpocTti cuiikaTu
BXOJISITh JI0 CKJIaay OUIBIIOCTI MOpid, yTBOprotoud Bchoro Ouisg S00 pi3HOBUIB.
CustikaTyl CKJIaaroTh oHaa 75% 3emMHoi kKopH 1 moHa 95% marMaTUYHUX TIPCHKUX
nopia. HaiOuibl nommpeHi MiHepalid i€l Tpyny — KBapll, NOJOBUH AT, pOroBa
oOMaHKa, CIIIOJIA Ta 1H. — YTBOPIOIOTHCS B pe3yJbTaTi (I3MYHOIO BUBITPIOBaHHS a0o
PYWHYBaHHS CKEIBHUX TIOPIJT.

Jo npyroi rpynu HajleXaTh TJIMHUCTI MIHEpAIM — MPOAYKTH XIMIYHOTO
BUBITPIOBaHHS NEpPBUHHUX. Lle HEpO3uMHHI y BOAI TOHKOAMCHIEPCHI CHUCTEMH, SIKI
HAJAaI0Th IPYHTaM OCOOJMBUX BJIACTUBOCTE. MiHepaiu Ipyroi rpynu NOAUISIIOTh HA
TPHU MIATPYNU — KAOMIHITY, MOHTMOPHWJIOHITY 1 Tifpocitoa. Bci rmmHuCTI MiHepau
BOJIOJIIFOTH TJIACTHYHICTIO, BUCOKOIO MUTOMOIO MOBEPXHEIO, 3AATHICTIO YTPUMYBATH
Ha TMOBEPXHI YaCTUHOK BEIUKY KIJIbKICTh BOJU Yy BUTJIS/I TUTIBOK, IJIACTUHYACTOIO,
JYCKYBAaTOIO YM TrOJIYacTOI0 (hOPMOIO KPUCTAIIB.

['muAMCTI  MiHEpaJiM  BHU3HAYAIOTh  BJIACTHBOCTI  OLIBIIOCTI  OCAJOBUX
HE3I[EMEHTOBaHUX TPYHTIB. [Ipy HAsBHOCTI HIMX MiHEpaTIB PI3KO MiABUILYETHCS
CTUCKYBaHICTh, 3HI)KYIOTHCSI MIIHICTh, BOJIOIPOHUKHICTH 1 BOJOBIIa4a. SIKII0 70
nicky 100aBuUTH 3..4% TIMHUCTUX YaCTHUHOK, BIH CTa€ CYMICKOM, XO4Ya MICTUTH
96...97% mimaHux i TUIYyBaTHX YACTUHOK. | TMHUCTI MOPOIU CKJIAAl0Th HE MCHIIIC
60% 3aranbHOrO 00’€My 0CaJOBUX MOPiA, TOMY iX BUBUEHHS OCOOJIMBO aKTyasbHE.

Jlo cknany TpeTboi Ipynu MIHEpaliB BXOJIATh PO3UMHHI MiHEpanu ado MpoCTi
COJIl — XJIOPUTH, cyib(aTu, kapooHatu. Cepell HUX HAHOUIbII MONIMPEH] B TPYHTaX
TaJiT, TIIC 1 KaJAbIUT. Y BUIIISAI OKPEMHUX IIapiB BOHU 3YCTPIYAIOTHCS PIIAKO, aye
LEMEHTYIOTh HECKEIIbH1 TIOPOJIH.

UeTtBepTa Tpyma BKJIIOYAE OpraHiyHi W OpraHo-MiHEpaJIbHI CIOJYKH,
XapaKTEepHi JJIsi TPYHTIB, YTBOPEHUX B 03epax, 0oJioTax, 3aruiaBax pikK, JUMaHaX
tomo. Haifuacrime 3ycTpiyaloTbCsi BallHAKH, MEPreli, TOJIOMITH, Kpeima i
KpEUI0IIO10H1 TTOPOJIH, SKi BITHOCITHCS O OPraHOTCHHUX.
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Jlin sk TBepAWi MiHEpaJbHUW arperat TPyHTY 3yCTpi4aeTbCs B paiioHaxX 3
CYBOPHUM KIJIIMATOM.

[Topsin 3 MiHEpaNbHUM CKJIaJ0M, BEJIMKUHN BIUIUB HA BJIACTUBOCTI HECKEIHHOTO
TPYHTY BUSIBJISIE CTYIIHb MOT0 pO3APOOJICHOCT, TOOTO PO3MIp YACTHHOK, SIKIi MOTO
CKJIQ[al0Th. 3HAHHS MEPEeBaXAI04yoro JlaMeTpy YaCTHMHOK Ta iX KUIBKOCTI J03BOJISE
BIJTHECTU TPYHT JI0 TOTO YM 1HIIOTO THUIMY, MepeAdauynuT WOro Yy TJIMBICTh 10 BOAM,
IPOHUKHICTh, MIIHICTh Ta 1H. YSBJEHHS MPO CTYMiHb PO3aPOOJEHOCTI TPYHTY A€
aHaJli3 TPaHYJOMETPHUYHOTO CKJIaay, KIHIEBUW pe3yNbTaT SIKOrO — BMICT B TPYHTI
BKa3aHUX Yy 3aBAaHHi ¢pakiid. Bmict koxHoi (pakiii, TOOTO rpynu 4acTHHOK 3
JlaMeTpoM y TIEBHOMY IHTEpBali, BUPAXKAETHCS B IMPOILIEHTAX BiJ 3arajibHOi Macu
npobu. Jleski Qpakiii MawTh camocTiiHl Ha3zBu: moHany 200 MM — BamyHH
(aeoOkarani — Opuim); 200...10 — rampka (mebinn); 10..2 — rTpaBiii (3KOpCTBa);
2...0,05 — micoxk; 0,05...0,005 — mun; menme 0,005 — rmuHa. B mabopatopHux ymoBax
3BHYANHO BU3HAYAIOTh BMICT T'PAaBIMHUX 1 MEHII KPYMHUX YAaCTUHOK. buibin kpymHi
(GpakiOHYIOTHCS 1 3BaKYIOTHCSI B IIOJIOBUX YMOBAX, TOMY IO 3pa3Ky HAATO BaXKl
JUTSI TPAHCTIOPTYBAHHSI.

Jlpyra 3a 3HAUYEHHSIM YacTUHA TPYHTY — BOJA YW, TOYHIIIE, piika ¢aza —
MPUCYTHS B OUIBIIOCTI BUIAJKIB 1 3aBXIW POOUTH I'PYHT MEHII MIIHUM 1 OLIBII
CTUCKyBaHUM. HaBiTh CKelbHI 1 HAMIBCKENbHI IPYHTH 3HUXKYIOTh MIIHICTh TPH
HACHYEHHI1 BOJIOIO: KOE(IIIEHT PO3M’ SIKIIEHHS, PIBHUM BIJHOIICHHIO TUMYAacCOBOTO
OTIOPY CTHUCKY Y BOJJOHACHYEHOMY 1 CyXOMY CTaHAaX, Y HUX 3aBXK]IM MEHIIE OIMHHIIL.
HaiiOinpiie 3HaueHHs Ma€ BOJA B MWJIYBAaTO-TJIMHUCTUX IPYHTaX, MILHICTh SIKUX B
HaIIBTBEPIOMY i TEKYUOIUIACTUHYHOMY CTaHaX PI3HUTHCA B IECATKH pas3iB.

['a3u, Ha mepmui TOTJsA, HE MAOTh HISKOTO 3HAUYeHHS i (HOpMyBaHHS
eKCIUTyaTallliHuX BiacTUBOCTEW IpyHTIB. IIpoTe ne He Tak. Hanpuknan, BaxivBa
CKJIaJioBa Ta3iB — BOJAsSHA TMapa € JDKepeloM YTBOPEeHHs IuliByacToi Boau. I[lapa
3/laTHAa MIBUJKO TPOHHMKATH B JpiOHI MOpW W TPINIMHU HaBITh MPU HE3HAYHIN
BOJIOTOCTI IpyHTY. PyX 11 cipsiMmoBaHUil BiJ AUISHOK 3 OUIBIIMMH TeMIIEpaTypamu i
HACHUYEHICTIO JI0 UISTHOK 3 MeHIMMH. KpiMm Toro, mapa nepecyBaeTbcs HaBiTh (€eKT
TomrcoHa) mpu piBHUX TeMmIeparypax ¥ HACHUYEHOCTI BiJl BUMYKJIMX IOBEPXOHb JI0
BrHYTHX YH TUIOCKHX 33 PAXYHOK iX KPUBU3HH.

[IpucyTHicTh Ta3iB B TIPYHTI TPHU3BOAUTH N0 3HWKEHHS KoedillleHTa
¢binpTparrii. 3amiemMiIeHe MOBITPS CTBOPIOE CTIWKI KOPKH, HAMPUKIAI, B 3€MIISTHHX
HACHUIIax 3aJ13HUYHOTO IUI0THA. [IpH miABUIIEHH] PIBHS IPYHTOBHUX BOJ CTBOPIOETHCS
TUCK Tra3iB, SIKI MOXYTb MPOPBATUCSA Yepe3 BIAKOC 1 CEPHO3HO MOPYIIMTH HOTro
CTIHKICTb.

Cmpykmypa — 1€ Yy3arajlbHeHa XapaKTepUCTUKA BHYTPIIIHBOI OyI0BU
HEBEJIMKOI YaCTUHU MACHUBY I'PYHTY, fKa B11oOpakae HOro oAHOPIAHICTE. [Ipu 1ipomy
BpPaxOBYIOThCSI PO3MIpH 1 hopMa YACTUHOK CKEJIETY, a TaKOX 3B’S3KM MDK HHUMHU.
Texcmypa — 11e y3arajbHeHa XapaKTE€pUCTHKAa BHYTPIIIHbOI OyJOBH BCbOI'O MacUBY
IPYHTYy, sika BigOuBae #Woro omHOpiAHICTH. [IpM 1bOMY BpaxoBYIOTHCS B3a€EMHE
PO3MIIIEHHA ¥ CHIBBIJHOLIEHHS AUISHOK MAacCHUBY PI3HOTO MIHEPAJbHOTO CKJIAay 1
ctpyktypu. Ilin wmacueéom 1pymmy po3yMilOTb YAaCTHHY 3€MHOI KOpH, SKa
3HAXOAUTHCS TiJ BIUIMBOM CHOPYIW. TakuM YWUHOM, TMOHATTS «MAacHUB TPYHTIBY»
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3MHUKA€EThCSA 3 MOHATTAM «IPYHT». [PYHT — Ii¢ ripchKa Mopoja BCEPEIUHI MacUBY
IPYHTY.

B ocHOBHOMY 1H)KEHEpPHO-TCOJIOT1YHI BJIACTUBOCTI TPCHKUX TOPIiJ SIK TPYHTIB
3aJIeKaTh Bl iX CKiIaay Ta (pi3MKO-MEXaHIYHHMX BJIACTUBOCTEH, OCHOBHI IOKAa3HUKHU
SIKMX IIOJAEMO HIDKYE.

@i3u4Hi BJACTUBOCTI ripCbKUX MOPi

BnactuBocTi TipchbkuX TOopia  (OPMYIOTHCS MiA  BIUTUBOM CYKYIHOCTI
re0JIOTIYHUX TPOIIECIB, M0 BKIIOYAE YTBOPEHHS IMOPIJ Ta MPOILECH iX MOTATBIINX
3MiH Ta IIepEeTBOPEHb — JiareHe3, MetaMopdi3M, BUBITPIOBAHHS Ta 1H.

O3HOBHMMH TOKa3HUKaMH (I3UYHUX BJIACTUBOCTEM TIPCHKUX TOPIT €
IpaHyJOMETPUYHUN CKJIaJ, WIUIBHICTh, 00’€éMHa Maca, BOJIOTICTh 1 TOPHUCTICTH,
IJIACTUYHICTh 1 KOHCHUCTEHIIIS, JIMIKICTh, HAOyXaHHS 1 ycajJka, po3MOYYBaHICThH 1
MOPO30CTIHUKICTb.

I'panynomempuunuii ckiad € BOXIMBUM YUHHUKOM, SIKMI BU3Hauyae 0Oarato
1HKEHEPHO-TEOJIOTIYHUX BJIACTUBOCTEM mopia 0e3 KOPCTKUX 3B’s3KiB. Bim HbOro
3aJIeXaTh TaKl XapaKTEPUCTHKU TIPCBKUX IMOPiA, SIK MOPHUCTICTh, IJIACTUYHICTD,
CIIPOTHB 3CYBY, CTUCKYBaHICTh, yCca/ika, HaOyxaHHs, (DUIbTpaIliiiHl BIACTUBOCTI Ta 1H.

['panynoMeTpuuHMii CKIaa, TOOTO MPOLIEHTHUI BMICT B MTOPOJi YACTOK PI3HOTO
pO3Mipy, BH3HAUYAIOTh CIHEIIaTbHUMH JIAOOPATOPHUMHU JOCIIKCHHSMHU (CUTOBUMN
aHaji3, MOJABIMHE BIAMYYYyBaHHsI, MIMNETOYHUN aHaNi3 Ta iH.). Pe3ynbraTu anamiziB
(QIKCYIOTh Yy  BUDISIAI  LMKJIOTpaM,  JlarpaM-TPUKYTHUKIB 1 KPHBHUX
rpaHyJOMETPUYHOr0 aHamizy. OCTaHHI OTpUMAal¥ HaiOiNblle HOMIMPEHHS. IX
CKJIQ[al0Th 3BUYAHO Yy HamiBiorapupmiunomy Macmtabi. Ha oci acnuc
BIJIKJIAJIAIOTh JIOTapudMH JiaMeTpiB YaCTHMHOK, Ha OCl OpAMHAT — CyMapHHM BMICT
(dpaxiiif B mpoIieHTAax.

3a cyMapHOI0 KpHBOIO TI'PAaHYJIOMETPUYHOTO CKJIALy JIErKO 3HAWTH Mi0uuit
miametp de 1 miamerp mectuaecatu Ogo. Ilim miroumm miamMeTpoMm SKOi-HEOYIb
3€pHUCTOI MOPOJN PO3YMIIOTh PO3MIP YACTHHOK, 1110 Bianosijnae opauHati 10 % Ha
CyMapHill KpUBil IpaHyJOMETPUYHOTO CKiamy (TakuMm uyuHOM Oe=0djg). [lfo ymOBHY
BEJIMYMHY BUKOPHUCTOBYIOTh, HAMPUKIIA]I, TPU BU3HAUEHHI KOEPILIEHTY PLIbTpallii 3a
JaHUMHU TpaHyJOMeTpH4YHOro aHamidy. [liamerp mectu nmecsath Ogp 3HAXOIATH, 5K
JlaMeTp 4YacTHUHOK, IO BiJanoBimae opauHaTi 60% Ha cymapHiid KpuBiid. 3a
criBBiIHOIIEHHSM Ogo/d19 CYASITH PO OTHOPIAHICTH TPYHTY 33 TPaHYJIOMETPUYHHM
ckiaagoM. Yum Oumbmmii  koediieHT HeomHopimHOoCcTi K, =dgo/dio, THM OiibIm
pi3HOpiHA MOpo/ia 3a IpaHyJIOMETpUYHUM ckiagoM. [Ipu Kk, >3 rpyHT BBa)kaeThCs
HEOJHOPIAHUM. B HEOAHOPITHUX TPYHTIB KPUBA TPAHYJIOMETPUYHOTO CKIIAIY
M0JIOTa, B OJJHOPITHUX — KPUBA.

Ha BukopucTaHH1 JaHUX TPaHYJIOMETPUYHOTO CKJIaTy OCHOBaHA KiIacu(pikaiis
rpy00OyIaMKOBHUX 1 MIIIAHUX TOPiA s OyIiBeJbHUX MOTPEO, 3a AKOIO BUIALISIOTHCS
IPYHTU TPpyOOyIaMKOBi (11€0EHUCTI, TaJeuHl, )KOPCTBsIHI, TpaBiifHi) 1 mimadi (McKu
IPaBeJIUCTI, TPpy0l, CepeHbOT KPYIHUCTI, JPiOHI, MUTYBAaTI).

]inouicmo i 06’emna maca. IINbHICTIO TPYHTY Y Ha3UBA€THCA BIIHOIICHHS
Macu abCONIOTHO CyXOro IPYHTY JO 3arajdbHOTO 00’€My HOTO TBEpAOi YacCTHHH.
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HIiTbHICTh BUKOPUCTOBYETHCS VISl BUSHAUCHHSI JICSIKAX PO3PAXyHKOBUX TOKA3HHKIB
(mopuctocti, 00eMHOT MacH, KoedirieHTa Bojorocti Ta iH.). I{iapHICTE BU3HAYAIOTH
3BHYAIHO 3a JIOMOMOTOI0 MIKHOMETpa M aHaNITUYHUX Bar 4yu OepyTh 3 JIOBIIKOBUX
TaOIUIb. i cepeaHs BeJIMUMHA JJI MIAHUX TPYHTIB — 2,65; 11 CYyTrIIMHUCTUX — 2,7,
IS TIIMHUCTUX — 2,75 T/eMs.

O6’emHa Maca TpyHTY Yo — Ll€ Maca OJUHHUII 00’€My TIPYyHTY MpH HOro
IIPUPOHIN TOPUCTOCTI ¥ Bojorocti. Bumiproerscss Bona y r/cm®. O6’eMHa Maca
XapaKTepusye BIIHOCHY WIUIBHICTh CKJIQJACHHS TOPOAU B TIPUPOJTHHUX yMoBax
3alIATaHHS 1 € BEJIMYMHOI 3MIHHOK. MaKCHUMaJbHOTO 3HA4YCHHS TIPH JIaHIi
MMOPHUCTOCTI BOHA JIOCATAE, KOJIA TTOPH MOBHICTIO 3aIIOBHEHI BOJI0I0, MiHIMAJILHOTO —
KoM nopoAaa cyxa. OCKUTbKH OUIBIIICTh TPYHTIB MOPHCTI, iX 00’€MHa Maca 3aBXKIH
MeHIIa BiJ mutbHOCTI. O6’€MHa Maca CKeIbHUX MOPiA Yepe3 IXHI0O Majy MOPHUCTICTh
OnMu3bKa 0 HIUTBHOCTI. Y TPYHTIB 0€3 >KOPCTKHX 3Bsi’3KIB 00’€MHAa Maca CKIajae
1,3...2,4 r/cM®, MakCHMaNbHOTO 3HA4YEHHS BOHA JOCATAE B YMOBaX HaWOLIbIIOro ix
3BOJIOKCHHSI.

O6’emMHa Maca € MPSIMUM PO3PAXYHKOBUM IMOKA3HUKOM 1 BUKOPHUCTOBYETHCS
JUTIsl BU3HAYEHHS TIPHUYOTO THCKY, TUCKY IPYHTIB Ha MIAMIPHI CTIHKU, PO3PAXYHKY
CTIMKOCTI BIJIKOCIB KOTJIOBaHIB 1 Kap’€piB, /UIsl BUpaXyBaHHA 00’ €MHOI Macu CyXoro
IpYHTY ¥ mopuctocTi. BusHayatoTh 00’€MHYy Macy NUIIXOM 3BaKyBaHHS 3pa3KiB
IPYHTY, 5Kl BiIOMpalOTbCS B TMOJHOBUX YyMOBaxX Yy mapadiHyIOThCS, a TaKOX
reop13UYHUMU METOJIAMU.

JUist BUpILIEHHS PI3HUX 1HKEHEPHO-TEOJIOTIYHUX 3aBJaHb BU3HAYaIOTh
00’eMHY Macy IpyHTY B IPHUPOJHUX yMOBaxX Yo, 00’ €MHY Macy CKEJeTy IPYHTY Y. Ta
00’eMHY Macy TpYyHTY HiJl BOJOI Y. OO0’€eMHAa Maca CKeleTy IPYHTY MEHIIe
00’eMHOT MacW TPYHTY B TNPHUPOJHUX YMOBaxX Ha BEIMYMHY MAacH BOJIOTH, SIKa B
HBbOMY MICTUTBCS, IO JIETKO BH3HAYAETHCS 3BAXKYBAHHIM IIICIS BHCYITyBaHHs. Jis
TNIMHUCTHUX TPYHTIB 00’ €MHY Macy CKeJIeTy IPYHTY NP B1IOMUX 3HaYE€HHAX 00’ €MHOT
MacH BOJIOTOTO IPYHTY Yo 1 TPUPOAHOI BoJOTOCTI We BU3HAUAIOTH 32 (HOPMYJIIOIO

ye = Yo
© 140010’
OG6’emHa Maca IpyHTY MiJl BOJOIO Vs 3MEHIIYETHCS Uepe3 3BAXKYIOUUN BIUIUB
BO/IY, 11O JII€ HA MOPOY 3T1JIHO 13 3aKk0HOM Apximena. [i Bu3HayaroTh 3a hopMyoro

_-1
3B ]/ )

1€ Y — WIIBHICTb IPYHTY.

3HAYCHHS Y;; BUKOPUCTOBYIOTH MPU PO3pPaxXyHKaxX CTIHKOCTI OCHOB 1 BIJKOCIB,
SIK1 3HAXOIATHCS HIDKYE PIBHS BOJIH.

Bonocicmv i nopucmicms. 1li XapakTEepUCTHKU PO3TISHYTI y PO3ILIi
«igporeosnorisiy. Cmig Juie 3a3HAYUTH, MO TOPSAJA 3 TOKA3HUKOM TPHUPOTHOI
BOJIOTOCT1 @, SIKHA XapaKTepU3ye MAcCOBUU YW 00’ €MHHI BMICT BOJIOTM B IPYHTI
(B %), B 1HKEHEpHI Teosorii BUKOPUCTOBYIOTh MOKa3HUK G, AKUU XapakTepu3ye
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CTYIIiHb 3aIIOBHEHHS MO IPYHTY BOJIOIO (BU3HAYAETHCS BITHOIICHHSIM 00’ €MY BOJIU B
nopax J10 00’eMy BCIX IMOpP) 1 HA3UBAEThCS cmynenem 8o02ocmi. TEOPETUIHO HOTo
BeJIMYMHA MOKe MIHATHCS Big O (11711 aOCOMIOTHO CYyXUX I'PYHTIB) 10 1 (111 TpyHTIB 3
MOBHICTIO 3allOBHEHUMH BOJIOIO TOopaMu). B 30HI HacWYeHHS CTYIIHB BOJIOTOCTI
rpyHtiB ckianae 0,8...1,0, B 30H1 aeparlii BiH 3HayHO MeHIIUMNA. CTymiHb BOJIOTOCTI
IPYHTIB (OCOOJIMBO MINIAHUCTUX) BPAXOBYEThCA MPHU BU3HAYCHHI HOPMATUBHUX
TUCKiB. BenmuumHy MOKa3HWKA CTYIMEHsS BOJOTOCTI BH3HAYAIOTHh 3a CHEIlialbHUMHU
HOMOIpaMaMHu, a TaKOXK 3a (OpMYJIOI0

G:Vl/e]/C:VVey:VVeE(l—n)
n € n ’

7€ N — KOePIIEHT MOPUCTOCTI; € — KOEIIIEHT MPUBEEHOI MOPUCTOCTI (B YaCTKaX
OJIMHMITI ).

[TopHcTiCTh IPYHTIB € X BaXKJIMBOIO OyI1BEIBHOIO XapaKTEPUCTUKOIO, TOMY IO
BOHA BU3HAYa€ HIUIBHICTh 1XHbOI OyAoBH. [loKa3HMK MOPHUCTOCTI BUKOPUCTOBYIOTH
JUIs BUpaxyBaHHs 00’ €MHOI MacH, KoedirienTa (iIbTpalrii, BOAOBIAAaYl Ta 1H.

IInacmuunicmo tpynmie ma ix koHcucmenyis. 1[I MOKa3HUKH BU3HAYAIOTHCS
JUISl TJIMHUCTUX IPYHTIB 1 TMPOSIBISIIOTBCS MPHU iX 3BOJOXKEHHI. [lnacmuyHicmio
HA3UBAIOTh 3JATHICTH MOPIA MIHATH CBOIO GopMmy — nedopmyBatucs 0€3 po3pUBY
(6e3 yTBOpEeHHs TPIIIMH) il BIUIMBOM 30BHIIIHBOI Jii 1 30epiraTu NpuiHATY Gopmy
MICJIsS IPUMIUHEHHS 1€ Ail. [[MacTUYHICTh TIMHUCTUX 1 JEAKUX 1HIIMX Mopif (JIeciB,
TJIMHUCTUX MEPrelliB 1 KPeWin) 3aJIeKUTh BiJ 1X BOJOTOCTI, TPAHYJIOMETPUYHOTO 1
MIHEpAJIBHOrO CKJIaay, GOpMH MIHEPAIbHUX YACTHUHOK, XIMIYHOIO CKJIaAy MOPOBUX
BOA Ta 1H. KUIBKICHOIO XapaKTEpUCTUKOK IUIACTUYHOCTI MOPiJ B 1HKEHEPHO-
TCOJIOTTYHIN MPAKTHUIl € MEeX1 (TpaHulll) TUIACTUYHOCTI: HIKHSI MEXKa TIACTUYHOCTI
(abo Mexa po3kaTyBaHHS) 1 BEpXHS Mea MJIIaCTUYHOCTI (200 Mexa TEeKy4OCT1).

111 HUKHBOIO MEXKEIO MJIACTUYHOCTI PO3YyMIIOTh BOJIOTICTh mopoau Wy (B %),
MpHU SIKi BOHA MEPEXOJUTh 3 TBEPJOTO CTAaHy B IUIACTMYHUNA. 3BHYANHO IISI MEXa
BCTAHOBIIOETHCS SIK BOJIOTICTh TOPOJU, MPHU SKIKM 11 MOXKHA PO3KATATU B JIKT'YTUKH
TOBILIMHOIKO 3 MM.

BepxHst Mexxa miIacTHYHOCTI — 11€ BoJioricTh nopoau W; (B %), Tipu ki BoHa
MEePEXOUTh 3 IJIACTUYHOTO CTaHy B TEKy4Hil. Pi3HUIIA M1k BEpXHBOIO 1 HUXKHBOIO
mexamu miactuaHocti (W, = W, — W,), sika BianoBiae iHTepBaly BOJIOTOCTI, y
AKOMY TIOpOJa 3HAXOAUThCA B IUIACTUYHOMY CTaHl, HAa3UBAETHCA  YUCTIOM
naacmuynocmi. 3a 3HAYEHHSIM 4YHCIIa MIIACTUYHOCTI TVIMHHUCTI TPYHTH MOJUISIOTHCS
Ha cymicku (ipu Wy < 7), cyrmuaku (7 < Wy, < 17) 1 rmuan (W, > 17).

[1i1 KOHCUCTEHLIEI0 PO3YMIIOTh CTYIIHb PYXJIMBOCTI YACTUHOK, IO CKJIAJIal0Th
[JIMHUCTY MOPOJY, Mij BIUIMBOM 30BHIIIHBOT MEXaHIYHOI il MpHU Pi3HIM BOJOrOCTI.
KilbKICHO KOHCHCTEHIIS XapaKTEePU3YEThCS IMOKa3HUKOM KOHCHUCTEHLII B, SKUM
BPaxOBY€TbCA CTYIIHb HAOJMKEHHS MPUPOAHOI BOJOTOCTI JOCIHIIXKYBaHOI MOPOAU
Be 10 HWKHLOI YM BEpXHbOI MeEXI IUIacTUYHOCTI. Jlmsa Bu3HaueHHs B
BUKOPUCTOBYIOTH (hopMyn

B = YW

Wp—W,
abo B = —=.

n n
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3ane)XHO BiJ 3HAUYEHHS TNOKa3HMKAa KOHCUCTEHLIi B TIMHUCTI TPYHTH
KI1acuQiKyrOTh 3a 11X KOHCHUCTEHI€. Tak, CymicKd BIJHOCSATH JI0 TBEPIOl
koHcucTeHIli npu B< 0, no mnactuunoi — npu 0 < B <1, no Tekydoi — npu B >1;
CYTJIMHKH 1 TJIMHU BITHOCSTH JI0 TBEPAOi KOHCUCTEHIII nmpu B<1, n1o HamiBTBEpaOi —
npu 0 < B < 0,25, g0 tyro mnactuunoi — npu 0,25 < B < 0,5, 10 M’ IKOIIaCTUYHOT —
npu 0,5 < B < 0,75, no texydoractuunoi — npu 0,75 < B < 1, 1o Teky4oi — npu
B > 1. 3anexHo BiJ KOHCUCTEHIIII TPYHTIB, BCTAHOBJIIOIOTH iX HECYdy 3[AaTHICTh MPHU
MIPOEKTYBaHH1 OyA1BeNb 1 CIIOPY/I.

Jlunyyicmo. 1luM TIOKa3HUKOM XapaKTEPU3YEThCSA 3MIaTHICTh TPYHTIB MPHU
MEBHIA BOJIOTOCTI MPWJIKIATH 0 poOOYMX OpPraHiB 3eMJICPUHHUX MAIIMH Ta 1HIINX
MexaHi3MiB. [IposiBISETbCS JUMYYICTh MPU BOJOTOCTI BHILE HIKHBOT MEXI
miacTuyHocTl. KinbKiCHOIO 11 XapaKTepUCTHKOIO € MakcuMmanbHe 3ycuiuisi (B Ila),
HeoOXiJHe JiA BIAPUBY METANIYHOI IUIACTMHKH BiJ TPYHTY HOpHU pi3HIA oro
BOJIOTOCTi. BU3HauatoTh NUITYy4iCTh B JIAOOPATOPHUX YMOBAX.

[IposiBjIeHHST JMITY4OCTI 3YMOBJICHO JI€EI0 THX JK€ YWUHHUKIB, IO W
MJIACTUYHOCTI. MaKkCUMallbHy JMIYYICTh MarOTh HATPI-MOHTMOPHUJIOHITOBI TJIMHH.
BusHnaueHHs1 TUIMY4YOCTI Ma€ CyTTEBE 3HAUEHHS MPHU OYIBHUIITBI JOPIT, a€pOIPOMIB
Ta 1H.; 1l BpaxyBaHHs HEOOX1HE TaKOXK MPH MPOECKTYBaHH1 i po3po0ili 3eMIepUITHIUX
MEXaHI13MiB.

Habyxanus i npocaoka. I'muHUCTI IOPOAM TIPU 3BOJIOKEHHI 30LIBIITYIOTHCS B
00’eMi — HaOyxaroTh (puc. 34), a npu 3MEHIIIEHH] BOJIOTOCTI iX 00’€M 3MEHIITYEThCS —
BOHU NpocifatoTe. [IpuunHoro HaOyxaHHsS

3\ s‘ 5 n € 30LIbIIEHHS] TOBUIMHU IUTIBOK (PI3MYHO
0,14 . .
‘ ; 3 3B’s13aH01  Boau. (OO0’eM  MiHEpaJbHHUX
llllllllllllll = d, oF pEad L 5 wactumok B Halyxiomy  rpyHTi
: N i s 3aJIMIIACTHCS HE3MIHHMM, a 30UIbIICHHS
h — 7 Ay Yt S Ly =) N
" = - 00’emy TPYHTY CIPUYUHSETHCS
o ,6] == 13 3(iIBIIEHHAM 0D, MOBHICTIO 3aIIOBHEHHX
a [

, BOJIOIO; TOMY  BOJIOTICTb  HaOyXJMX

Puc. 34. Cxema HaOyxaHHS I'PYHTIB (a), A . Y T 5 yx )
THCK HAGYXAHES Ha hyHuaMenT (6), rpyntis  3pocrac. Tak sk  30inbuieHi
nedopmartist Oyaisii Bix npocanku rpyary (g):  HABKPYT'  MIHEPAJIIbHUX  3€PCH  IUIIBKH

1 — nabyxaroui IpyHTH; 3HIKYIOTh CHJIM 3YCIUICHHS MIXK HHUMHU,
2 — 30Ha MPOCA/IKK IPYHTY; 3 — OyaiBi MIIHICT, ~ HAOYXJIMX TPYHTIB  3HAYHO
3HUKYETHCS.

[Ipocanka (ycaaka) CIpUYMHSAETHCS MPOLIECAMU, 3BOPOTHIMU HaOyxaHHI0. [Tpu
3MEHILIEHHI BOJIOTOCTI TOHKI TUIIBKH HE MEPEUIKOAKAIOTh MPOSBY CHJI 3UETIEHHS MiX
MIHEpaJIbHUMHU YaCTUHKAMU IPYHTY, BIOYBA€ThCs 30JMAKEHHS 3€peH 1 00’ €M IPYHTY
3MEHIITY€ThCSI.

HalyxaHHs 1 mpocajaka IpyHTIB MOXYTh NPU3BOAUTH 10 Jedopmaliiii OCHOB
IHKEHEPHUX CIIOPYJ, a TaKOX BIJIKOCIB BHIMOK, KOTJIOBaHIB, KaHATIB TOILIO. ToMYy
MpU TPOCKTYBAHHI 1HXEHEPHUX CIOPYJ CJiJ BUBYATH W BPAaxOBYBaTH 3/IaTHICTH
I'PYHTIB 10 HaOyxaHHS ¥ mpocaaku. KiibkicHO BennumHa HaOyxaHHS BHpakKae€TbCs
TUCKOM HaOyXaHHs, BOJIOTICTIO HaOyXaHHS a0o0 301IbIIEHHSIM 00’ €My 3pa3Ka MOPOIH.
[Ipocaaka xapakTepu3yeThCsl 3MEHIIEHHSIM 00’ €My UM JIOBXUHHM yCUXAI04YOro 3pa3Kka
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(o0’emHa 1 JiHIWHA TpOCaKa) YM BOJOTICTIO Ha Mexi mpocanaku. [1im ocTaHHBOIO
PO3yMIIOTh Ty BOJIOTICTh, MO JOCSTHEHHI KO NP MOAAJBIIOMY BUCHUXaHHI 3pa3ka
(ToOTO 3MEHIIIEHH] HOT'0 BOJIOIOCT1) 00’ €M 3pa3Ka 3aIUIIAEThCI HE3MIHHUM.

Poszmouysanicms po3ymitoTh SIK 3/IaTHICTh TJIMHUCTUX IPYHTIB MpHU BOMpaHHI
BOJM BTpaydaTH 3B’SI3HICTh, MEPETBOPIOBATHCH B pUXJy (po3cumyacty) 6e3hopmMHy
Macy, TOBHICTIO 1M030aBlieHy Hecy4doi 3/aTHOCTI. OCHOBHA NMPUYMHA PO3MOKAHHS —
YTBOPEHHSI Ol MIHEpaJbHUX YaCTHHOK IPYHTY TI'PaHUYHO TOBCTHX IUTIBOK, SKi
PYHHYIOTh BHYTPIIIHI CTPYKTYPHI 3B’S3KU. |[HTEHCHUBHICTH PO3MOKAHHS TJIMHUCTHUX
mopii B BOAI 3aJCKHTh BIA iX CKIaAy, TMOYATKOBOi BOJIOTOCTI, HAasSBHOCTI
[EMEHTAI[IMHUX 3B’SI3KiB, CTYIEHS 3BITPUIOCTI Ta 1H. 3HATH CTYIIHb PO3MOYYBaHOCTI
BOXXJIMBO TPU OLIHII CTIMKOCTI OeperiB BOJOCXOBHIL, BIIKOCIB KaHaJiB, CTIHOK
KOTJIOBAHIB Ta 1HIIUX 36MJISTHUX CIIOPYI.

[Toxa3HHKaMH pPO3MOUYYBAHOCTI € MIBUAKICTH PO3MOKaHHS, TOOTO yac, Ha
MPOTSI31 SIKOTO 3pa30K TPYHTY, OMYIICHUHN B BOAY, PO3MANA€ThCS 1 XapaKTep po3May
(BenMKI YW Mall TPYIKH, MU Ta iH.). Po3MouyBaHICTh BH3HAYAIOTh Ha 3pa3kax 3
HEMOPYILIEHOIO 1 MOPYIIEHOK CTPYKTYPOIO (3aJIeXKHO B TOTO, B IKOMY CTaHI I'PYHT
OyJie B3aEMOJIISITH 3 BOJIOIO).

Mopo3zocmitikicms — 11€ 3JaTHICTh BOJIOTO1 MOPOJU MPOTUCTOSITH PYUHYIOU1N
11l 3amep3arouoi y i1 mopax 1 TpimmHax Bojau. Hampyra, sika BUHUKA€E MpPU IbOMY B
mopojii, Moxe gocsrata 1,96 - 10 [Ta. Mopo30CTIHKICTh 3al€XUTh BiJl MIITHOCTI
MOp1J, BEIUYUHU M XapakTepy MOPHUCTOCTI M TPIIMHYBATOCTI, CTYIEHS HAaCUYEHHS
IOp BOJOIO M BiJl IIBUJKOCTI MpoMep3aHHs. MOpO30CTIKICTh BU3HAYAIOTH MIJISXOM
MIOYEpProBOr0 3aMOPOKYBAHHS 3pa3KiB B XOJOAWIbHIN KaMepl pU TeMIIepaTypl BiJ —
15 no -40°C, BinTraHeHHA iX y BOJI 3 KIMHAaTHOK TEMIEpaTyporo, 1 BU3HAYEHHS
TUMYACOBOTO OMOPY CTUCKY O 1 MICIs 3aMOPOKyBaHHs. UMCIIO0 LIUKIIIB BUITPOOYBaHb
Big 25 mo 200 1 Ounble, 3aleXHO BiJ TUNY W BaXXJIUBOCTI CIOPYMI, I SKUX
HaMIYa€ThCS BUKOPUCTOBYBaTH mopoay. CTymiHb MOPO30CTIMKOCTI OIIHIOIOTH
YUCJIOM IMKJIIB BUIPOOYBaHb, SIKI BUTpUMAaja Tipchbka mopojaa 6e3 MOMITHUX O3HaK
PYWHYBaHHS ¥ yTpaTH MIITHOCTI BiJ] 3aMOPOKYBaHHS.

MexaHiuHi BJIaCTHBOCTI NMOPijg

[lin MexaHIYHMMHM BJIACTHBOCTSIMH PO3YMIIOTh 3JATHICTh TIPCHKUX TMOPILT
OTMUPATHUCS 30BHIITHIM MEXaHIYHUM BILIMBaM.

Mexaniuni enracmugocmi nyxxkux nopio B OyIIBENbHIA MPaKTUIl MaroTh
HalOUIbIlIe 3HAYEHHS, TOMY LIO LI MOPOAM MOLIMPEH1 MOBCIOAHO. 1A MyXKHX
BIJIKJIJIIB BU3HAYAIOTh TOJIOBHUM YMHOM IXHIM CTHUCK Ta CTIIPOTHB 3/IBUTY.

Cnpomug epyumie cmucky. CTymiHb CTHUCKYBAaHOCTI W YIIUTbHEHHS TPYHTIB
3aJIeKUTh BIJ X TPaHYJIOMETPUYHOTO CKIIAAy, CTPYKTYPH, BOJIOTH, MIHEPaJIOTT4YHOT O
ckIany, (UIBTpAIliiHUX BIIACTHMBOCTEH, XapaKTEpy MIF0YOr0 HABAaHTAKEHHS Ta 1H.
CTyHiHL CTHCKY MIIAHUX 1 TIMHUCTUX rpyHTiB HEOJIHAKOBUH. CTI/ICKyBaHiCTB
MIIIAHUX TPYHTIB BU3HAYAETHCA B3a€EMHUM IMEPEMIIICHHIM OKPEMHUX 3€peH BIAHOCHO
OJIMH OJHOTO, KOMIMAKTHICTIO X YKIaJK{, a MPH BEIUKUX HaBAHTAKEHHIX — 1
CTYIIEHEM PO3JAPOOJICHHS OKpeMHuX 3epeH. BoHa 3BMYaliHO HEBeNMKa 3a PO3MipaMu,
B1IOYBAa€ThCS MIBUJIKO 1 HE 3alekUTh BiJl BoJiorocti. CHpPOTHB B3a€EMHOMY
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NEPEMIIIEHHIO MIHEpAIbHUX YaCTHHOK B PI3HO3EPHHUCTUX IpyHTaX (IICOK, IpaBii,
11eO1Hb Ta 1H.) BUSBJISIOTH IEPEBAKHO CUII TEPTSI.

CTUCKYBaHICTh TJIMHUCTUX IPYHTIB OUlblna, HIK mimanux. Jnsg Hux
XapakTepHl IUIaCTUYHI Jaedopmarllii HaBITh 111 HEBEJIUKUMU HaBaHTAXKCHHSIMH,
0COOJIMBO TIPH 3BOJIOKEHHI IPYHTIB. B cyXoMy cTaHi 1 mpu ayke Masliii BOJIOTOCTI
TJIMHUCTI TPYHTH BOJIOJIIOTh MaiKe TaKOI K MEXaHIYHOK MIIHICTIO, K 1 TBEp.i
CKeJIbH1 TTopoii. BoJiori rMHUCTI IPYHTH Ae(DOPMYIOTHCS TIPH CTUCKY 0€3 BUIUMOTO
NopymieHHss X CcTpykTypu. LlpoMy cHpusitoTh rigpaTtHi OOOJOHKH HABKPYT
MiHEpaJIbHUX TIIMHUCTUX YACTHUHOK 1 MOPOBI PO3UMHHU, SIKI YACTKOBO MPHUIMAIOTh HA
cebe HaBaHTaKEHHs BiJ criopya. IIporec cTucky Takux IpyHTIB pO3TATHYTHH y yaci
W 3anexuTh Big X QUIBTpalliHUX BIACTHUBOCTEH, SKI BHU3HAYAIOTh YMOBU
BUTHCKAHHS TOPOBUX PO3UMHIB, TEMIIEpATypH Ta iH.

[Toka3HUKHM CTHCKYBAHOCTI TPYHTIB BH3HAYalOTh SIK B JAOOPAaTOPHUX YMOBax
Ha 3pa3Kax 3 HEMOPYIICHOI0 YW IMOPYLIEHOK CTPYKTYpOIO, TaK 1 B NPUPOIHUX
yMOBax 3aJisiTaHHs TOP1J.

CTUCKYBaHICTh TYXKUX TMOPiA B JIADOpPAaTOPHUX YyMOBaxX BHU3HA4YalOTh B
KOMIIPECIMHUX TpUiIafax 3 >KOPCTKUMHU CTIHKaMH — odomempax (10 BHUKIIOYAE
MOKJIUBICTE OOKOBOTO PO3LIMPEHHS 3pa3ka TPyHTY) ado B cmaobiromempax, SKi
3a0e3MeuyroTh TPUOCHUN CTUCK AOCIIIKYBaHOTO 3pa3ka. Jpyruii crnocid BU3HaAYEHHS
CTUCKYBAHOCTI OLIBII MPAaBHJIBHO MOJIENIIOE iX TOBEIIHKY B OCHOBi cropya. B
0JIOMETpP1 MOKHA BU3HAYUTH KOE(PILIEHT YIIIIBHEHHS, MOAYJIb 3arajabHoi aedopmartii
1 koedimieHT (uibTpanii rpyHty. ochaipkeHHsT TPYHTIB Yy CTaOUTOMETPI JI03BOJISAE
KOMIUIEKCHO BH3HA4YaTH T[IOKAa3HUKH MEXaHIYHWX BIIACTUBOCTEH HE3B SI3HUX 1
3B’SI3HUX TPYHTIB: KOE(DILIEHT YIIJIBHEHHA, MOJYJib 3arajabHOi jAedopmaiiii,
KOe(IIIEHT BHYTPIIIHBOTO TEPTS, 3UCIIEHHS, (UITpALiiiHl BIACTUBOCTI TOLIO.

B omomerpax 3pa3ok rpyHTY MOMIIIAIOTh B KOPCTKE METAJIIYHE KUIbIE, SKE
BCTaBJISIETbCSI B KOpHyC. 3BepXy 1 3HU3Y 3pa30K NPUKPUTUH MOPUCTUMHU
MJIACTUHKAMH, SIK1 BUIBHO MPOMYCKAIOTh BOJY, 110 BIIPKUMAETHCA 13 TPYHTY TP HOTO
cTuckanHi. [Ipu MOCHiKEHHSX BOJOHACMYEHHX TPYHTIB OJOMETP 3aHYPIOIOTH B
NOCYANHY 3 BOJIOI0. THCK Ha 3pa3oK MepeAaeThcsl BaXKIIbHUM IPUCTOCYBAHHSAM, Ha
SKOMY BCTAHOBJIIOETHCS BaHTaX. YUIUIbHEHHS (IKCYIOTh 3a  JOTOMOTOIO
CHEIIaJbHOTO 1HAUKATOpa — Mecypu, SIKUM PEECTpye 3MiHY BHUCOTH 3pa3ka, sKa
3B’s13aHa 13 3MEHIIIEHHSIM [TOPUCTOCTI TPYHTY.

KoxHoMmy niro4oMy Ha JaHMM 3pa30K THCKY BIJINOBIJIA€ MEBHA MOPUCTICTh, a
MIPU MOBHIN HACUYEHOCTI MTOP BOJAOO- 1 BOJIOTICTh. 3B’ SI30K MiXK 3MIHOI TTOPUCTOCTI 1
TUCKOM BHPAXAEThCI KPUBOIO, SIKYy HA3WBAIOTh Kommpeciunor. Jns rpadianoi
moOy1I0BH KOMIIPECIMHOI KPHUBOi Ha OC1 OpJIMHAT BiJKJIAAaI0Th 3HAaYEHHs KoedilieHTa
MIPUBEICHOI MOPUCTOCTI &, a Ha oci abcuuc — tuck P B Ila.

Jly’)ke BaXJIMBUM TIOKQ3HMKOM MEXAaHIYHMX BIIACTUBOCTEH TPYHTIB, SKUU
OTPUMYIOTH TP KOMIPECIHHUX BUMPOOYBAHHSX, € Koe@iyienm YwinbHeHHs, YH
Koe(iIieHT KOMITpecii, IKUil XapaKTepu3ye 3MiHy TIOPUCTOCTI, @ TAM CaMUM 1 00’ emy
MOPOJIN, TIPU 3MiHI HaBaHTKEHHs. [[71s1 3BUYaiiHUX B Oy/iBENbHINM MPAKTUINl THCKIB
9,8:10* — 4,9-10°Ila koe(ilieHT yIIIIBHEHHS a BHM3HAYAIOTH OPIEHTOBHO 3a
bopmymoro
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81 - 82 1

PZ - Pl Ha ’

ne P;,P, 1 &, & — HaBaHTAXCHHS 1 BIAMOBIMHI M KOE(IIIEHTH MPUBEICHOI
MOPUCTOCTI, SIK1 3HIMAOTHCS 3 Tpadika UM NPUHNMAIOThCS 3a pe3yJibTaTaMu JOCTIAY.

a =

6 1
I'pyatn € cunpHOCTHCKYBanumMu 1ipu  a > 1,02 - 10 65, CepeaHbo-

cruckyBanumu 1pu 1,02 1077 <a < 1,02-107® i cnaGocTHCKyaBHUMM HpH

5, 1
a<102-107" —.
Ila
3a pe3yabTaTaMu KOMIIPECIHHUX BUIIPOOYBAaHb BCTAHOBIIIOIOTH TAKOXK MOO)/Ib
3aeanvHoi  Odegpopmayii E,, BEIWYWHY SKOTO BH3HAYAIOTh OPIEHTOBHO 3a

criBBigHOIIeHHAM Ey = 1/a abo 3a ¢popmysioro

A=A +2p) 1+g
B 1+u a

Eg

)

ne | — koediuieHT OokoBoro THUCKy (mst mickiB piBaumil 0,4..0,42; nns riauH
0,7..0,75); € — nmoyatkoBUi KOEQIIIEHT MPHUBEICHOI MOPUCTOCTI; @ — KOoeillieHT
YIIUTbHEHHS.

KoedimieHT yumuibHeHHS 1 OCOOJMBO MOJYJb 3arajlbHOi Jedopmarlii €
HAWBaXUIMBIIIMMU PO3PAaXyHKOBUMHU TOKAa3HUKAMH, SKI BXOAATH y (QopMynu s
PO3paxyHKY OCaJIKH MPOEKTOBAHUX CIIOPYT

Onip rpynmie 3cygy. BUBYEHHS OMOpY TPYHTIB 3CYBHUM 3YCHJUISIM Ma€ BEITUKE
NpakTUYHE 3HAUeHHS [UIsi BU3HAYCHHS HECy4oi 37aTHOCTI TPYHTIB OCHOB
(pyHaMeHTiB), OLIHKHU CTIMKOCTI BIJKOCIB TOIIO.

BBaxatorh, 110 omip yCix PI3HOBUIIB MyXKUX TPYHTIB 3CYBY 3YMOBIIOETHCS
TEPTSAM TBEPJIUX MIHEPATbHUX YACTHUHOK IO MOBEPXHIX KOB3aHHS 1 3UETUICHHAM MIXK
MIHEpaJbHUMHU YAaCTUHKAMH, SIKE€ BHU3HAYAETHCA BHYTPIMIHIMH CTPYKTYPHUMU
3B’sI3KaMU. 3aJIeKHO BiJl CKJIaly TPYHTIB MOKE TIEpEBaXKaTH T€ UM 1HIIIE.

Haiiuacrie BUKOPUCTOBYIOTHCS Taki CIOCOOM BU3HAYEHHS OIMOPY TPYHTIB
3CYBY: BU3HAQUEHHS OIMOPY 3CYBY IO OJHIM YU JIBOX 3apaHi 3a(iKCOBAaHUX y 3CYBHHUX
MpuiIaiax TUIONIMHAX; BU3HAYEHHS OIMOPY 3CYBY ILISXOM PO3JABIIOBAHHS 3pa3KiB
Opy OJHOOCHOMY 1 TPHOCHOMY CTHCKY; BHM3HAQUEHHS OIOPY 3CYBY 3a KyTOM
NPUPOAHBOTO  BiKOoCcy. B mpaktumi nabopaTOpHUX  AOCHIIKEHb  YacTillie
BUKOPHCTOBYIOTh MEPIIHI crIOCIO.

Pesynbrati BunpoOyBaHb ONOPY TPYHTIB 3CYBY BHUPaXarOTh Yy BUIJISIL
rpadika, Ha oOci abCIUC SKOro BIAKIAAAIOTh 3HAYEHHS HABaHTaXEHHS, Ha OCI
OpIWHAT — BIANOBIAHI IX 3CYBHI 3ycWJulsl. MareMaThuyHO Omip TPYHTIB 3CYBY
Bupaxaerbess piBHsHHsAM K. Kymona: 7 = of+C, nme v — omip 3cyBy, Ila; o —
HOpMaJIbHUI THCK, [1a; f —koedirieHT BHYTpIIIHBOTO TEPTs, piBHUH tg @o, I Qo — KYT
BHYTPILIHBOTO TEPTSL.

Lle piBHSHHS MOKa3ye, M0 CyMapHO OIMip 3CYBY PiBHUI HOPMaJIbHOMY THUCKY,
MMOMHOKEHOMY Ha KOE(QIIIEHT BHYTPIIIHBOTO TEPTs, IUIIOC JAesika mocTiiiHa C, ska
CBITYUTH, 110 HAaBITh MPH BIJCYTHOCTI HOPMAJIBHOTO THCKY HEOOXITHO MPHUKIACTH
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AKECh 3CyBHE 3ycHiuis © = C aid gocarHeHHs 3cyBy. Cuny C, sika ONUPA€ETHCS 3CYBY
IpU  BIJICYTHOCTI 30BHINIHBOI HArpy3kH, Ha3uBaIOTh 3uenierHsAm. KoedirieHT
BHYTPIIIHBOTO TEPTS 1 3UCTJICHHS € BAXJIMBUMHU MOKAa3HUKAMU MIITHOCTI i TOYHE iX
BU3HAYEHHS — OJIHE 3 OCHOBHHUX 3aBJIaHb 1H)KEHEPHO-TEOJIOTTYHHUX JOCIIKEHb.

VY He3B’S3HUX PO3AUIBHO3EPHUCTUX TPYHTaX CHUJIM 3UCIJICHHS MI3EpHI 1 iX
MOKHA TpUMMaTH PIBHUMHU HYJII0. TOMY 3aJ€XKHICTh OMOPY TaKUX TPYHTIB 3CYBY
BU3HAYAETHCS JIMIIE KOE(DIIIEHTOM BHYTPIIIHBOIO TepTs. B wyucTtux cumydnx
IPYHTaX KyT BHYTPILIHBOTO TEPTS AyXKe ONU3BKUHN 0 KyTa MPUPOAHBOTO iX BIIKOCY,
TOOTO KyTa, KM yTBOPIOE BUIBHO HACHUIAHUI MIIIAHUA TPYHT 3 TOPU3OHTATHHOIO
noBepxHero. KyT mpupoaHOro BiIKOCY TPYHTIB BU3HAYAIOTh MPHU MOBITPSHO CyXOMY
iX cTaHl 1 mia BOJOIO CHEI[iATbHUMHU TpuiagamMu. BoJoTicTh Iemo 3HUXKYE OIip
PO3AUTHHO 36PHUCTUX TPYHTIB, OCOOJMBO MPU HASBHOCTI B HUX TIIMHUCTOT (PpaKITii.

VY 3B’A3HUX TJIMHUCTUX TMOPOAax OMIp 3CyBY 3aJeKWTh BiJ 34YEIICHHS 1
Koe(dirieHTa BHYTPIIIHBOTO TEPTA. 3BOJOKEHHS TJIMHUCTUX TPYHTIB CYTTEBO 3HUKYE
BHYTPILIHE TEPTS MK YACTUHKAMM W 3MEHIIY€ CHJIN 3YEIUICHHS.

Mexaniuni énacmusocmi nopio 3 scopcmrumu 38 ‘sazkamu. 1lpy BUBYEHH1 TTOPIJT
3 KOPCTKUMH 3B’SI3KaMU (CKEJbHUX 1 HAIMIBCKEIBHUX) OIIIHIOITH iX JedopMalliifHi
BJIACTUBOCTI (MOJYJIb IPY>KHOCTI £ 1 MO/yJIb 3arajibHOi ﬂe(bopMaun Eo) 1 MiITHICTS.

Jedpopmanii ckeabHUX 1 HamiBCKEIbHUX nopm MOB’si3aHl 3 PYyHHYBaHHAM
KpUCTaJIIB MIHEpAJIIB 1 PO3PUBOM CTPYKTYPHHUX 3B’s3KIB. B moponmax TpimmHyBaTux,
BUBITpUIMX JAedopManii BiOyBalOTbCS B OCHOBHOMY MO OCJIAa0JE€HUX 30HAX —
TpIIIMHAX, JIOIIMHAX HallapyBaHHA, MycToTax Ta iH. Ilig 1ai€0 HaBaHTaKeHb BiJl
IHKEHEPHUX CIIOPYJ CKEJIbHI Ta HAMIBCKENbHI MOPOJIM BeIyTh ceOe K TBEP.,
NpYKHi, IPaKTHYHO HECTUCKYBaHi Tila. [X BUCOKa MilHICTh 3yMOBJIEHA 3HAYHUMH 34
BEJIMYMHOIO CHJIAMH 3YETUICHHS MK OKPEMHUMU MiHEpaJaMu Ta 3epHAMHU.

Po3pi3HAI0Th MEXaHIYHY MIIHICTh CKEIbHUX 1 HAMIBCKEIbHUX MOPIJ HA CTHUCK,
Ha 3CyB (CKOJIIOBaHHS), Ha po3TAr (po3puB) 1 Ha 3ruH. HaiiGinbine 3HayeHHS B
IH)KEHEepHIM TIPaKTHIIl Mae MiyHicmb NOpi0 HA CMUCK, SKa XapaKTepU3ye€ThbCs
TUMYacOBUM ONOPOM MOpoJau Ha cTUcK. Llet omip mpexacraBisie co0OK IpaHUYHE
HABAHTAXKEHHS, TIPU SKOMY 3pPa30K MOPOJU PYHHYEThCS. MIIHICTh MOPiA HA CTUCK
BU3HAYAIOTh IUISXOM pPO3JAaBIIOBAHHS 3pa3KiB IMiJi NpecoM. BoHa 3anexuTh Bif
MIHEpAJIBHOTO CKJIaAy, TEKCTYPH, CTPYKTYpH, XapakTepy 3B’sI3KIB MDK 3€pHAMH
MOPOJM 1 CTymNeHs ii BUBITPUIOCTI. 3BHYAWHO MIIHICTh CKEJIbHUX 1 HaMiBCKEJIbHHUX
MopiJl TOpIJ Ha CTUCK JyK€ BEIWKAa, TOMY BOHHM € HaAIIHOIO OCHOBOIO JIs
1HKEHEPHHUX CIIOPY/I.

MiuHicTh AESKHX OCaJOBUX TNOpiI (MepremiB, apruliTiB, MICKOBHUKIB 3
TJIMHUCTUM LIEMEHTOM Ta 1H.) 3MEHIIYEThCS MPH X 3BOJIOKEHHI. CTYyMiHb 3MEHILEHHS
TUMYacOBOTO OTOPY MOPiA CTHCKY MPHU X 3BOJIOKEHHI HA3UBAIOTH PO3M SCUEHHAM,
oro HeoOXiZHO BpaxoByBaTW B OyIiBeNbHIM mpakTuili. [Ipy BUBYEHHI CKEIBHUX
MopiJl K OOJUITIOBAIIBHOTO MaTepiaimy, KpiM iX po3M’sSTYeHHs, CIIiJl BU3HAYATH |
BpPaxOBYBAaTH X MOPO30CTIUKICTb.

VY CkeNnbHMX Ta HaMIBCKENIbHUX TOPIJ MIiYyHICMb HA 3CY8, po3msae ma 32UH
3HAYHO MEHIII iX MIITHOCTI Ha CTHCK. MO)XHa BBa)KaTH, II0 MIITHICTh ITUX IOPia Ha
3nBUT ckianae 6...8%, Ha po3tar — 3...5 1 Ha 3ruH — 7...15% iX MIITHOCTI Ha CTHCK.
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MinHicTe mopia 30UIBLIYETHCS MPU JTBOCTOPOHHBOMY Ta 0araToCTOPOHHBOMY iX
CTHCKY, 1II0 HEOOXiTHO BPaxOBYBAaTH MPH JOCITIKEHHSX.

IITy4Hi 3MiHH IH/KEHEPHO-Te0JOTIYHUX BJIACTHBOCTEH ripCbKUX MOPix

Y ToMy BHMaAKy, KOJIH B TPHUPOJHHX YMOBaxX IOPOJM HE BOJOIIIOTH
HEOOXIAHOIO MIIHICTIO, CTIMKICTIO, BOJOCTIMKICTIO YHM IHIIMMHU SIKOCTSIMH, IIIO
3a0€3MeuyoTh pallioOHaTbHY KOHCTPYKIIIO CIIOPY Ta iX HOpPMabHY €KCILTyaTallifo,
BUHUKAa€ HEOOXIMHICTh y INTY4YHIN 3MiHI (MOKpAIICHHI) X 1HXEHEPHO-TEOJIOTIYHUX
BJIACTUBOCTEM.

Pi3Hi cnmocoOu mITYy4yHOI 3MIHM BJIACTMBOCTEM TIPCHKHUX IIOPiJ Ha3WBAIOThH
mexniunoro meniopayiero. CydacHi CHOCOOM  TEXHIYHOI MeJiopailii 103BOJISIOThH
HaJaBaTH 3B’SI3HICTb CHUIIyYMM TMOPOJIaM, MOHOJITHICTh CKEJIBHHM TOpOJaM,
PO30MTUM YMCICHHUMHU TPINIMHAMHM; 30UIbIIYBATH MIIHICTh TJIMHUCTUX 1 MIITAHUX
MyXKUX TOPIJ; 3MEHIIYBAaTH MWJIIHHA TIMHUCTUX TMOPiJ Ha JOporax; 3HIKYBaTH
BOJIOTIPOHUKHICTh, IIJIBUIYBaTH MEXaHIYHY MIIHICTh PI3SHOMAHITHUX TMOPIJ;
M1BUIILYBATH MOPO30CTIHKICTh MOPiJ, CTINKICTh IPOTH arpeCUBHUX MiJ3€MHHUX BOJ;
MIJBUITYBaTH IIUJIBHICTh IYyXKUX TMOPIJ; 3MIHIOBATH KOHCHUCTEHIIIIO TJIMHUCTUX
mnopiza.

Bci cnocobu 3MiHM BIIACTMBOCTEW MOPIA MOKHA PO3AUIMTU Ha AB1 rpynu. o
nepuioi epynu BITHOCITBHCS CIIOCOOU, SIK1 3a0€3MeUyI0Th KOPIHHY 3MIHY BIAaCTHBOCTEH
TIPpCBKUX TOpia Ha TpuBaiduil cTpok. lle memeHTaiis, cuiikaTuzaiis, OiTymizaiis,
IIIMHUA3AL1S, TEPMIYHA 00pOOKa, BHECEHHS PI3HOMAHITHUX 00ABOK ISl YKPIIUICHHS
MOpiJl IpU AOPOKHOMYOYIAIBHULITBI. /[pyea epyna 00’ €qHy€e criocoOu, 3a JOTIOMOT OO
SAKUX BJIACTUBOCTI TMOPiJl 3MIHIOIOTh HAa KOPOTKHMM 4Yac, B OCHOBHOMY Ha TMEpioj
BUKOHAHHS OYIBENLHUX POOIT (3aMOPOKYBAHHS M OCYIICHHS).

TexniuHy Memiopaiif0 3aCTOCOBYIOTH [UJIsi  TOKpAIIeHHS  1HXKEHEPHO-
TCOJIOTIYHUX BJIACTHUBOCTEM MOpPiJ 3 KOPCTKUMHU 3B’s3kamMu Ta 0Oe3 Hux. s
MEepIINX — 1€ 3MEHIIEHHS iX TPIIUHYBATOCTI,BOJONPOHUKHOCTI ¥ IT1IBUIIICHHS
BOJIOCTIMKOCTI Ta MOPO30CTIHKOCTI. MeTa Meniopailii mopij 6e3 >KOPCTKUX 3B’ A3KIB —
MOKpAIIeHHs! X CTIMKOCTI, HECydoi 3JaTHOCTI ¥ MOHOJITHOCTI, 3MEHIUEHHS
BOJIOITPOHUKHOCT1, 0OBOJHEHOCTI Ta 1H.

Llemenmayia. 1leil cmnocid 3acTOCOBYIOTb B OCHOBHOMY [UIsl MeJiopariii
TPIUIMHYBATHX 1 KaBEPHO3HUX CKEIbHUX MOPIA 1 MIIIAHO-TPABEIMCTHX TPYHTIB 3
koedimienTom Qinbrpauii Big 2 go 500 m/moGy. dns nemeHTamii  po3pobieHa
peuentypa  IIEMEHTHO-MIIIAHUX, TJIMHUCTO-CHJIIKATHUX 1  aJIOMOCHJIIKAaTHUX
TaMIOHQXHUX  po34yuHIB. LleMeHTarit0o  MpPOBOAATh  IIISAXOM  HArHITaHHS
TaMIIOHAXHUX PO3YMHIB y TPYHT Yepe3 1H €KTOpHU, 3MOHTOBaHI B MPOOYpEHUX
CBEP/JIOBUHAX.

3aBISKM LIEMEHTallli CyTTEBO 3MEHIIYETHCS BOJOMPOHUKHICTH MOPiA, OCHOBI
CIIOpY/A HAJAEThCS JOCTATHS MEXaHIYHa MIMHICTh, 3MHIIYEThCS HeOe3meKa
MexaHigyHOi 1 XiMmiuHOi cydo3ii. IlemeHTarito MmMUPOKO 3aCTOCOBYIOTH MpHU
OYyIIBHMIITBI T1APOTEXHIYHUX CHOPYA — IJOTHH, 1uit03iB, ['EC Ta 1H., OyIIBHUITBI
M1JI3EMHUX CIIOPY/I, IIaXT TOIIO.
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I'nunuzayia. Y TUX BUNAAKaX, KOJM HAsSBHICTb BEIUKUX TPIIIMH 1 KaBEpPH B
nopoAl poOUTh LIEMEHTAIIII0 HEHAIMHOIO 1 HAATO JI0POroto, Ui 3alI0BHEHHS TPILLIUH
1 3MEHIIEHHS BOJOMPOHUKHOCTI mToOpia (YIIUIBHEHHS TIOpiJl) 3aCTOCOBYIOTH
riHu3anio. CyTh 11 3aKII0Ya€ThCS B TOMY, 10 B TPIIIMHYU MOPOJIU Y€pe3 CIelialibHI
OypoOB1 CBEpUIOBUHM HATHITAIOThH TJIMHUCTUN PO3YUH. Y pe3yJbTaTi 3alIOBHEHHS HUM
TPIIIMH 1 HACTYMHOTO OCIAaHHS TJUHUCTUX YACTUHOK JIOCSTA€ThCS TOBHA
BOJOHETIPOHUKHICTh Topoau. 1[oOu mpuCKOpUTH OCIaHHS TIMHUCTUX YacTOK B
TpilIMHAX 1 BUAAIUTH HAJUIUIIKOBY BOAY 13 PIAKOTO TIIMHUCTOTO PO3YUHY, A0 HBHOTO
J0JTAl0Th Yy SKOCTI KOATyJISTHTIB XJIOPUCTUH KaJbIliK 1 BAamHO, a JJIS BIIXKUMY BOJH
301IBIIYIOTh THUCK HarHiTaHHsA. [lpu Xopomriit SKOCTI poOOIT TAMHU3ALIA €
JOBTOBIYHOIO 1 HE MIIAETHCS PYWHYBAHHIO arpECUBHUMH IM1/136MHUMH BOJAMH.

Texnika BUKOHaHHS pOOIT MpH TJIMHHU3ALII Maike Taka X, K 1 TpHU
neMenTarii. OCHOBHI mepeBard TIAWHHU3AIli — MEHIIA BapTICTb 1 MOXJIMBICTb
BUKOPUCTOBYBAaTH MICIIEBI MaTepiaii, a TaKOX BIJACYTHICTh HEOOX1THOCTI
MOTIEPEIHHO TPOMUBATH TPIIIMHUA W OUMIYBATH IX Bij TJIMHUCTOTO 3allOBHIOBAYa.
Hatikpaiii pe3ynpTaTu riamHu3allis a€ B 0€3BOAHUX TPIIIUHYBATUX 1 3aKapCTOBAHUX
BaITHAKaX 3 MUTOMHUM BogonorianHaHaaM Bixg 0, 1o 100 1/xB.

Cmonuszayisa aHanoriyHa TIMHU3aIll. TiIbKU TeNeyTBOPIOIOYOI0 CYMIMIIII0 €
CUHTETHYHA CMOJIa 1 3aTBEpPJKyBad, sIKI HarHITAlOThCS B TPyHTU. BogHMil po3uuH
reJICyTBOPIOIOUOT CyMIllll BOJIOJIE MOl B’SI3KICTIO, 1O 3a0esneuye ii go0pe
MPOHUKHEHHSI B Cyxl ¥ BOJOHACHYEHI JPIOHO3EPHUCTI TPYHTH 3 KOe(DilieHTOM
¢umpbtpamii Big 0,02 mo 5 M/moby. Yepe3 aAekuibka TOAWUH TICIAS HarHITaHHS
refieyTBOPIOIOYa CyMIII TIpU B3aeMOJii 13 3aTBE)KyBadeM IEPETBOPIOETHCS B
TBEPJUM T'Elb.

Cmonu3zamiss Hajgae cinadMM  TpyHTaM  3HA4yHOI — MIIHOCTI, BOAO- 1
MOPO30CTIUKICTh, BOJAOHEIPOHUKHICTD; JIECOBI TPYHTH MICIs CMOJIM3alli BTpPAYatoTh
MPOCAIOYH]I  BJIACTHBOCTI, IUIMBYHU TIEPETBOPIOIOTHCS B  MOHOJITHY  MIIHY
BOJIOCTIHKY ITOPOY.

bimymizayis. BoHa 3akiioyaeThbcsl B HAarHiTaHHI B INIIAHI W TPINIAHYBATi
CKEJIbHI TTOPOJM PO3IUIABIEHOTO O1TyMy (rapsida OiTymizarlisi) 4u OITyMHOI eMyJbCii
(xomomHa OiTyMi3alis) s 3MEHIISHHS 1X BOJOIPOHUKHOCTI 1 301JIbIIEHHS] MIITHOCTI,
CTBOPEHHsSI BOJIOHEMPOHWKHHUX 3aBIC 1 TiAPOI30JsAIli, 3amobiranas cydo3sii,
CKOpOYEHH1 BTpaT BOJIM Ha (DUIBTpAITiIO Ta 1H.

3amopoocysannsa. lleid cnocid 3acCTOCOBYIOTH JJIsl HaJaHHS IOpOJaM
TUMYAaCOBOI BOJOHEMPOHUKHOCTI ¥ MilHOCTI. [lepeBaroto 3aMOpoKyBaHHS € T€, 1110
BOHO TpHIATHE [JIsI JIOOMX TOpiJ, HEJOCTaTKOM — THUMYAacOBUH XapakTep
3aKpIIJICHHS, TPUBAIICTh TMpolecy (10 MAEKUIBKOX MICSIIB) 1 HEOOXITHICTh
3aCTOCOBYBATH CKJIaJIHE 00JIaTHAHHSI.

3aMOpOXKyBaHHSI 3BOJUTHCS A0 Takoro. Yepe3 choemiaabHO MPOOYypeHi
CBEPJIOBUHU HATHITAIOTh OXOJIO/KEHY PIAMHY (PO3Cii), sika MOBUHHA IUPKYJIIOBATH
noctiiHo. B pe3ynpTaTi  HaBKPYr CBEPAJIOBHH  IOCTYIIOBO  CTBOPIOIOTHCS
apomonopoAHi mwiiHApu. [lpu 37AUTTI CyCiAHIX UWIIHAPIB CTBOPIOETHCS MIITHA
BOJIOHENIPOHUKHA CTIHKA, MiJ 3aXMCTOM SIKOi 1 BEIyTh MOTIM BCl OyAiBeNbHI poOOTH
[0 CIOPYMKEHHIO MiA3€MHOr0 00’€KTa. 3aMOpOXKyloua yCTaHOBKA CKJIAJA€ThCA 3
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CUCTeMH TPYOOMpOBOIIB, B AKUX 3AIMCHIOETHCS KPYrOBUH PyX po3coily. Y SKOCTI
XOJIOZIOHOCIS  3BMYAHO  3aCTOCOBYIOTh ~ PO3UYMH  XJIOPDUCTOIO  KalbIilO 3
TeMnepaTryporo 3amep3anHsa — 21...55 °C.

Enexmpoopenaoic. Ilpu npomyckaHH1 MOCTIHHOTO €IEKTPUYHOTO CTPYMY 4Yepe3
0OBOJIHEH1 TJIMHUCTI MOPOJAM 1 MUJIYBaTlI TJIMHUCTI MICKU-TJIMBYHU B HUX BUHHUKAE
HaIpaBJIeHUN pyX BOJMW BiJl aHOJAA JI0 KaTo/Aa, a APIOHUX KOJOiITHUX YaCTUHOK — JI0
aHona. lle sBuIe BUKOPUCTOBYIOTH JJI OCYUIEHHS (IpEHAXy) TPYHTIB, SIKI MalOTh B
OpPUPOIHUX yMOBax cnaldy BojaoBigmauy. Ilpu 3ailiCHEHHI eIeKTPOAPEHAKY
CBEPJJIOBUHHU, SIKI BHKOHYIOTH (YHKIIIO KaTOJiB, 3aKjaJaloTh IO TEPUMETPY
OCyIIyBaHOi BHIMKH (TpaHIIei, KOTJIOBaHA), a HemaleKo Bia HuUX (Ha BiACTaHI
0,5...0,8 M Big KOHTYpa CBEpUIOBHH) 3a0MBAIOTh HA TaKy X TNIMOWHY aHOAM (Ta30Bi
TpyOH, MertaneBi mrupi Ta iH.). Ilpu migkimo4YeHHI reHeparopa, MOCTYHal4Hu 0
KaToaiB (CBEpPIJIOBHH), BOAA BIAKAYYETHCS 1 OOBOJHEHHWM MAcHWB TIWHUCTUX 1
MIAHO-TJIMHUCTUX MOP1J €PEKTUBHO OCYITYETHCS.

Tepmiune ykpinnenns. lle#t cmoci® 3acTOCOBYIOTH ISl MeJiopailii JIE€COBHX
NopiJ, SIKI CIy)XaTb OCHOBOIO JUIsl PI3HMX Ha3zeMHuX crnopya. [lns ycyHeHHs
IPOCaZ0YHOCTI JIECOBUX MOPiJ Y HUX Y€pe3 CBEPAJIOBUHU IO/Ial0Th TOPIOYY CYMII 1
CHATIOIOTH 11 B TOBIII Mopia. OJIHOYACHO B TPYHT HATHITAIOTh MiJ TUCKOM IOBITPSI.
["a3omo1i0H1 TPOYKTH, SIKI YTBOPIOIOTHCS MPHU CHATIOBaHHI, HArpiBalOTh MOPOY 10
700...900°C, 1 uyepe3 5..6 ni0 HemepepBHOi [ii YCTAHOBKM HAaBKPYTM KOXKHOT
CBEP/IJIOBUHU YTBOPIOETHCS OJTHOPITHUI MACUB LETJIONOIIOHOTO BUTIISLY M KOIbOPY
niametpoM 1,5..3 M — cBoro poay tTepmocBas. Jlecu HaOyBarOTh BOJIOCTIMKOCTI,
BTpAYyaroTh MIPOCATO0YHI SIKOCT1, MIIIHICTh X 3HAYHO 3POCTAE.

JUtst yKpIMJIEHHST TPOCA0YHUX JIECOBUX 1 JIECOMOAIOHUX MOP1J 3aCTOCOBYIOTh
TaKOK MOBEPXHEBE YIIUIBHEHHS LUISIXOM TpamMOyBaHHS W YIIUIbHEHHS HaOWBHUMH
nimanuMu cnassMa. O6uaBa crnocoOM IMPOKO BUKOPUCTOBYIOTH MPHU MIATOTOBII
OCHOB JIJIsl IPOMUCIJIOBOTO M IUBUIHLHOTO OyiBHUIITBA. [Ipy yliiapHEHH] MiIAHUMUA
cnassMM B JIECOBUX THopojaax OypsATh CBEpPAJOBHUHM [0 MIACTENIOIYHUX iX
HEIPOCAIOYHHUX TOPiJ 1 CTBOJU CBEPJUIOBUH 3a0MBAIOTh ITICKOM, SIKMM TOCTYTIOBO
3BOJIOKYIOTh 1 YIIUTHHIOIOTb.

[Ipu pi3HMX BUAAX CIIEIIAIHHOTO OYAIBHUIITBA BUKOPUCTOBYIOTH M 1HII CIOCOOU
TEXHIYHOI Memopallii mopiia. 30kpema. mpu OYHIBHUIITBI JOPIT Ta aepoIpOMIB IS
VKPITUIEHHSI BEPXHBOI YACTUHH TPYHTIB 1 OCHOB CIIOPYJ, B TPYHTH BHOCSATH Pi3HI
rpaHyJIOMETPUYHI 100aBKH (11€01Hb, TPaBIi, MICOK, IUIAKK ), OPraHIvHI B SHKydl MaTeplain
(0iTymMu, Ma3yT, HaTy), HEOpPraHiuHi B sKy4l MaTepiaiv ( BariHO, IIEMEHT), COJI Ta 1H.

Konumponwhi 3anumanns i 3a60anH:

Sk Bu po3yMieTe NOHSTTS «TPyHT»?

Sk kIacuQiKyrOTh IPyHTH?

[Io Take cTpyKTypa 1 TEKCTypa IpyHTY?
OxapakrepuzyiTe (i3udHI BIACTUBOCTI TIPCHKUX TIOPIJL.
OxapaxTepu3yiTe MEXaHIYH1 BJIaCTUBOCTI IPYHTIB.

[Io Take TexHYHa Memioparliis nopia?

ok wnkE
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2.16. Tema 16. IHHKEHEPHO-T'EOJIOI'TYHI JOCJII)KEHHS I TEXHIYHA
MEJIHOPALIA I'TPCBKUX ITOPIL

IIpu3HayeHH iH:KeHEPHO-Te0JIOTiUYHUX Aocaimxkens (1T /1)

II'JT mpoBOAATECSA, SIK YK€ 3a3HAYAJIOCh, U1 OOTPYHTYBaHHS IPOEKTYBAHHS i
OyAIBHUIITBA PI3HUX 1HKEHEPHUX CIIOPY/I.

B pesynpTaTi mpoBeneHHsS MUX TOCHIMKEHb MOBHWHHI OyTH OTpUMaHi JaHi,
HEOOXimHI Jiisg Toro, moO oOrpyHtryBatu: 1) BHOIp MICI IS PO3TalIlyBaHHS
MIPOEKTOBAHOI CIOPYAH; 2) KOHCTPYKTUBHI OCOOJMBOCTI CHOPYAHM 1 paIioHabHI
METOAu poOIT mpu ii 3BeAeHHI; 3) 3aX0AW JJIsg TOKpAIeHHsS MIIHOCTI Topia M
MOTNIEPEKEHHS IIKIJJTMBOIO BIUIMBY PI3HUX (PI3MKO-TCOJIOTIYHUX YW 1HXKEHEPHO-
ICOJIOTIYHUX TIPOIIECIB HAa CHOpyAy B Iepiof ii OyAiBHMIITBA M IMOJABIIOT
eKCIUTyaTarlii.

ByniBHUIITBO ¥ eKCIUTyaTailisli BEJIMKUX 1HXKEHEPHUX CIOPYJ 3BUYANHHO
BUKJIMKAIOTh 3HAYHI 3MIHM 1H)KEHEPHO-TEOJIOTIYHUX 1 TIJPOreoJIOTIYHUX YMOB Ha
BEIIUKUX TEpUTOpisix. Tomy B pe3yibTaTi JOCHIIKEHb HEOOXIJIHO TaKOXK
MIPOTHO3YBAaTH BILIUB Ha JOBKLUIS OyAIBEIbHUX POOIT 1 €KCIUTyaTalli CIIOPYIH.

[Ipn 1HXXEHEPHO-TEOJOTIYHUX JOCIHIKEHHSAX BUBYAIOTHh IMOIIMPEHHS, YMOBHU
3aJISITAaHHS, TTOXOJIKEHHSI, BIK, JITOJOTTYHUI CKJIAJ] 1 MOTY>KHICTh TPChKUX TOPIJ JI0
INIMOWHY, 110 BU3HAYAETHCSA BIUIMBOM 1HXKEHEPHOI CHOPYAM; 1HKEHEPHO-TE€OJIOTI4HI
BJIACTUBOCTI MOPiA; TIMOWHY 3aJIAraHHsA, CKJaJd, MOTYXHICTh 1 BOJOIPOHHUKHICTH
BOJIOHOCHUX TMOpPiJ; (i3UYHI BIACTUBOCTI, XIMIYHUM CKJIaJ TMIJ3€MHUX BOA 1
arpecUBHICTh iX 10 Oy/IBEIbHMX MaTepialiB; (Di3UKO-TeOJIOTIUHI Tpolecu (3CYyBH,
KapcT, cy(o3sito Ta 1H.), a TAaKOXk KIIMaTU4YHI YAHHUKH, SK1 BIUTUBAIOTH HA PO3BUTOK
1UX nporeciB (aTMocdepHi 0CcaIKi, BUTAPOBYBAHHS ).

Tinbku BceOIYHE BpaxXyBaHHS 1HKEHEPHO-TEOJIOTTYHUX YMOB JIO3BOJISIE TIPABMIIEHO
OOIpYHTYBaTH PO3MIIIIEHHS TIPOSKTOBAHMX CIOPY/I, IX KOHCTPYKTUBHI OCOOJIMBOCTI, a 3a
HAsIBHOCTI HECTIPUATIMBUX 1HKEHEPHO-TEOJOTTYHUX YMOB — HAMITUTH W 3IIMCHUTH
3aXO0/IH, 1110 3a0€3MeUyIOTh CTIMKICTb 1 JOBFOBIYHICTh CIIOPY/I.

Pi3H1 THNM 1HXEHEPHUX CHOPYA Mpea ABIAIOTh CBOi, cnenudiuHi BUMOTH 0
BUBYCHHS 1H)XEHEPHO-TE€OJOTIYHUX YMOB TEpUTOpIA. 3a LUIAMH 1 3aBJaHHAMH
JOCJIIIPKeHb, BUJAMU Ta 00’e€MaMH poOIT MaroTh cBOi ocoOnuBocTi II'J[ st Takux
BU/IIB OylIBHUIITBA: IUBUILHOTO 1 MIPOMHUCIIOBOTO, T1IPOTEXHIYHOTO,
MEJIOPAaTUBHOTO, ABTOMOOUIBHMX Ta 3ali3HUX JIOpir, TPyOONpOBOMIB, JIHIN
eJIeKTponepeay Ta iH.

Il mpoBomsaTecst 1O cTamisx (mast OOIPYHTYBaHHS BIANOBITHHMX — CTadid
MPOEKTyBaHHS criopya). PosmmsiHemo kopotko 3amanns [ Ha pi3HMX cTafisx
MIPOEKTYBAHHS! OCHOBHUX THITIB IHKEHEPHUX CIIOPY/I.

InKeHepHO-Te0JIOTTYHI JOCTIIKEHHS AJIA IPOMHCJIOBOI0
i HUBIJILHOTO OYAiBHUIITBA

OcHOBHE 3aBIaHHS IIUX JOCHDKEHb 3aKIIOYAEThC B 1HXKEHEPHO-
reoJIOTIYHOMY BHUBYEHHI OCHOB KWJIMX 1 MPOMHUCIOBUX OyAiBENb JUIsl OIIHKU
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1e(pOpMOBAHOCTI MOPiJI, PO3PAXYHKIB OCAAKH 1 CTIMKOCTI CIIOPY, @ TAKOX MPOTHO3Y
HECIIPUATIIMBUX TE€OJIOTIYHUX SIBHUII B Iepioji OyMiBHUILITBA M ekcruryaraiii. Okpim
BUBYCHHS MIITHOCTI MOPiJ], B OCHOB1 CIIOPY/l BUSBJISAIOTHCS HECIIPUSATINBI 1HKEHEPHO-
r'eoJIOT14H1 siBUIAa. BoHW MOXYTh OyTH IMOB’s13aHi 3 AedopMaliisiMyd TopiJi BHACIIOK
iX YIIUIbHEHHS, 3CYBY M BHUIMpPAHHS i JII€I0 Macu CHOPYAH, 3 MEXAHIYHOIO YU
XIMIYHOIO CY(O3i€10 MpH 3MiHI PEKUMY IMIJA3EMHHUX BOJI, 3IMMAHHSAM B TJIMHUCTHX
nopojax, CE30HHUM MPOMEP3aHHSM 1 BIITAIOBAHHIM MOPIJl, IVIMBYHHUMH SIBUILLIAMU B
OOBOJIHEHUX IIICKaX, Jecax Ta MyJaX MPU PO3KPHUTTI iX KOTIOBAaHAMH, MPOPUBOM
MiI3eMHUX BOJ B OyiBeNnbHI KOTJIIOBaHW, OOBAJIOM 1 PO3MHUBOM TOPiJ y BITKOCax
OyniBeNTbHUX KOTJIOBAaHIB 1 BHIMOK, 3CyBaMH, 3 KapCTOBHUMH, CEUCMIYHUMH 1
MPOCAIOYHAMH SIBUIIIAMHU. BH3HAYaIOTh TAaKOXX arpeCHBHICTh MIJA3EMHUX BOJ IIO
BITHOIICHHIO 710 OyMiBeIbHUX MaTepiaiiB (0eTOHYy, METaJiB TOIIO).

I/l anst oOrpyHTYBaHHS TPOEKTYBAHHS MPOMHCIOBHX 1 LMBUIBHUX 00 €KTIB
IIPOBOJIATH y 2Bl cTafdii. [lepia crasis moB’s3aHa 3 BUOOPOM OYIiBEIILHOIO MalaHIMKa,
KOJIM 3/IIACHIOEThCS TOPIBHSJIbHA OIIHKA MOMKJIMBUX BapiaHTIB HOro PO3MIIIEHHS.
JlocikeHHs pyroi cTazii NpoOBOJAThCS HAa BHOPAaHOMY MaiIaHuMKy. IX uimp —
OTPUMaHHS 1HXCHEPHO-TEOJIOTIYHUX JaHUX JUIS CKIQJaHHS TeHEpPabHOTO IUIaHy
MIPOMKCIIOBOTO MIATIPUEMCTBA YU KOMIUIEKCY Oy/iBEbh IMBUILHOTO OY/IBHHUIITBA 3
BpaxyBaHHAM MPOTHO3y MOMKJIMBOI 3MIHM TPUPOTHUX YMOB TEPUTOpIi y 3B’SI3KY 3
OyIIBHULITBOM 1 €KCILTyaTalliero Oy 1iBeb 1 CIIOpy/I.

[H>KEeHEpHO-TEOJIOTIUHI  TIOCTIKEHHSI npu  6uOOpi  OVOI8eNbHO20  MAtOAHUUKA
BKJTIOYAIOTh MIPOBEACHHS HACTYITHUX POOIT.

1. 301p, cucremaru3ailis i aHai3 YCiX HassBHUX I€OJIOTTYHUX, T1JPOTEOIOTTYHIX Ta
HIIMX MaTepiaiiB, B TIM YMCII W JTAHUX PO JOCBiJ MICLIEBOrO OyJIIBHUIITBA B JAHOMY
paiioHi.

2. ImKeHepHO-Te0JI0rNYHa PEKOrHOCIMPOBKa. 1Ipy peKorHoCypoBIl IPOBOAUTHCS
MapIIpyTHE OOCTEXKEHHSI palloHy W 3IIMCHIOETBbCS Tpoxojka | —2 po3BiTyBaTLHUX
BUPOOOK HAa KOXKHOMY TeOMOP(OJIOTTYHOMY €JIeMEHTI OOCTEeXKYBaHOI TEPHUTOpIi, IO
CYIPOBOIKYETHCS BIIOOPOM 3pa3KiB MOPIJ ISl HACTYITHUX JIAOOPATOPHUX JTOCTIKEHB T10
BU3HAUEHHIO B OCHOBHOMY KJACH(]IKalIMHUX TIOKA3HUKIB BJIACTMBOCTEH TPYHTIB.
['muOuHa BHUPOOOK BU3HAYAETHCS 3aJI€KHO BiJ] THITy CIIOPYJIH 1 CKIAJHOCTI 1HKEHEPHO-
T€0JIOTIYHUX YMOB. SIK TipaBuIio, BOHa He niepeBuiirye 20 M.

3. BcraHoBiIeHHS 3arajibHUX BIJOMOCTEH 3 TiPOTeOIIOrii paiioHy 1 PO HAHOLIBII
BHCOKHH PIBEHb TPYHTOBUX BOJI.

4. KamepanbHa 00poOka MaTepialiiB 1 CKJIaJaHHSI 3BITY.

Ha subpanomy matioanuuxy BUNTYKyBaHHS TIPOBOJISATECS: 1) IHKEHEPHO-TEOJIOTTUHE
3HIMaHHs; 2) OypoBi, ripHUYl 1 reodizuuHi poOoTH; 3) MOJBOBI AOCIIIHI IHXEHEPHO-
reosioriydi poOoTH; 4) TiAPOreosIoriyHl AOCHIIKEHHS; 5) Ja0opaTOpHI JTOCTIIKEHHS;
6) KamepaJibH1 pOOOTH 1 CKJIaJJaHHS 3BITY.

JI7ist  1HKEHEpHO-TEO0JIOTTYHOTrO0 pailOHyBaHHS BHOPAHOTO MaiIaHUYMKa 3 METOIO
MPUAHSITTS ONTUMAIBGHUX TPOEKTHUX PIlIEHh TMPOBOJAUTHCS 1HKEHEPHO-TEOJIOTTIHE
3HIMaHHs TepuTopii B Macmradbax 1:2000 — 1:10000 3anexHO Bij CKJIQIHOCTI 1HKEHEPHO-
reoJIONYHUX YMOB 1 KJIacy IPOEKTOBAaHUX CIIOPY/ 1 Oy IIBEIb.

Bypogi, ripuudi i reoizudHi poOOTH BUKOHYIOTHCS IS 1) BCTAHOBIIEHHS CKIIATy U
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MOTYXXHOCTI TIOPiZl, OCOONMMBOCTEH X 3aysiraHHs; 2) BU3HAYCHHS TJMOWMHU 3aJIATaHHS
TPYHTOBUX BOA; 3) BIIOOpY 3paskiB TOpiA 1 BOAM Ui JTAOOPATOPHHMX JOCHIKCHB;
4) TIpoBeACHHS TOJBOBUX JIOCTITHUX 1HXEHEPHO-TEOJIOTTYHUX POOIT 1 T1IPOre0IOTUHIX
JIOCITIKEHD.

KinpkicTh, rnmbvHa 1 po3MillIEHHS BUPOOOK BU3HAYAETHCSA iX IMPU3HAYCHHSM,
CTYIIEHEM BHMBYEHOCTI M CKJIQJHOCTI JIOCTI/DKYBAHOTO Mai/IaHUMKa, a TaKOX KIJIACOM
NPOEKTOBAHUX CHOpPYJ. 3aJ€KHO BiJ CKJIQJHOCTI I1HKEHEPHO-TEOJIOTIYHUX YMOB,
XapakTepy CHopya 1 MaiOyTHHOTO PO3MIIIEHHS, BIiACTaHh MK CYCIIHIMHA BHPOOKaMHU
3MiHIO€ThCs TprubH3HO B 30 1o 100 — 120 m.

Ha ninsakax OymiBHUIITBA HAHOLIBIT BXKKUX 1 BIMOBIAAIBHUX CIOPY. (IOMEHHI
Tiedi, 3aBOJICHKI TPYOM Ta 1H.) TIPU CKJIAIHUX IH)KEHEPHO-TEOJIOTIYHNX YMOBaX TIIMOMHA
BUPOOOK MOske 30UTbIyBaTucs 10 30 M, a B OKpeMHX Bunazakax — 10 50 M 1 Oublie.

B nporieci mpoxoaxu BUPOOOK MPOBOAATH BIAOIP 1 YITAKOBKY 3pa3KiB IPYHTIB 1 poO
BOJU JUIS JIa0OPATOPHUX JOCTIKeHb. PO3MIINICHHS 1 KUIBKICTh BHPOOOK, 3 SIKHX
BIZIOMPAIOTHCS 3pa3KU, BCTAHOBIIIOIOTH TaK, 00 OTPUMATH y3arajibHEH1 3HAYEHHS TIPSIMUX
MOKA3HUKIB (DI3UKO-MEXAHIYHUX BJIACTUBOCTEH TPYHTIB JUII KOXKHOTO BHIUICHOTO
IH)KEHEPHO-TEOJIOTIYHOTO ~ €JIEMEHTa 3  BpPaxyBaHHSM  MOXJIIMBOCTI  3MIHH  ITMX
BJIACTMBOCTEN B TIporieci OyIIBHUIITBA M EKCIUTyaTallii MpOeKTOBaHOi criopyau. Micis
BIIOOPY M KUIBKICTH MPOO BOAW JJIsi BU3HAYECHHS XIMIYHOTO CKJIQAy 1 arpeCUBHOCTI
BCTAHOBIIIOIOTh ~ 3JIEKHO  BiJl PO3MIPYy  MailaHuMKa, I1HXKEHEPHO-TEOJIOTIUHUX
0COOJIMBOCTEN AUISIHKU, XapaKTePy MPOEKTOBAHUX CIIOPY/I 1 Oy TIBETb.

HopmatuBHi 3Hau€HHsI MILHICTHUX 1 Ae(opMalliiiHIX XapaKTepUCTUK TPYHTIB JUIs
PO3paxyHKy OCHOB Oy[iBeNlb 1 CIOPYZ 3HAXOIATh IUISIXOM MPSMHUX BU3HAY€Hb, IO
BUKOHYIOTBHCS ITOJIbOBUMH 1 JJAOOPATOPHUMHU METOJJAMHU.

['iaporeosioriuni AOCHIHKEHHS (JIOCTIIHI POOOTH 1 CTaIllOHApHI CIIOCTEPEIKEHHS)
BUKOHYIOTBCSl JIJIsl BM3HA4YeHHsS: 1) KoediwieHTa ¢uibTpallii mopia (BiaKauka BOIU 13
CBEp/IJIOBUH, HAIMBU BOJM Y CBEP/JIOBUHHM 1 ITyp(H, HArHITAHHS BOAU Y CBEPIJIOBUHHU,
CIIOCTEPEKEHHS 32 MIBUJIKICTIO BITHOBJICHHS PIBHA MPU MPOXOAIl BUPOOOK; 2) PIBHIB,
HAMpPsIMKIB 1 MIBUIKOCTI PyXy TPYHTOBUX BOJI, @ TAKOXK 1X arpeCHBHOCTI 1 KOPO3IHHOCTI;
3) rmOWHM 3UMOBOTO TIPOMEP3aHHS TOpiA;, 4) aMIUNTYyId CE30HHOTO W PIYHOTO
KOJIMBAHHS PIBHIB ITI3¢MHHUX BOJI.

JlaGoparopHi JOCHIKEHHSI TIPOBOJSTHCS JUISI BHU3HAYEHHS CKJIAAy, CTaHy 1
OyniBebHUX BJIACTHMBOCTEH TIOPiJ, a TaKOX XIMIYHOTO CKJIaoy TPYHTOBHUX 307, iX
arpecMBHOCTI 1 KOPO3IMHOCTI 3aJIe)KHO BIJI CKJIAJHOCTI 1H)KEHEPHO-TEOJIOITYHUX YMOB,
0COOJIMBOCTEN TOPIJ, pO3MIpIB AOCHIPKYBAHOI TEPUTOPIi, a TAKOXK XapakTepy W Kiacy
CHOPYLKYBaHUX OY/1BEb.

Kamepanpai poboTu BKITIOUAIOTH: 1) momepenHto oOpoOKy MaTepiayiiB B MEpIOJ
MOJIbOBUX BUIIYKYBaHb; 2) KIHIIEBY OOpOOKY MarepiaiiB IiCisl 3aBEPIUEHHS MOJIbOBHX
POOIT 1 TOCIHKEHB TIOPif 1 BOIHU B TA0OPATOPIsX, & TAKOXK CKIIAIAHHS 3BITY.

JIyist BU3HAUCHHS PO3PAaXyHKOBUX XapaKTEPUCTHK TOPIJ] MPOBOIUTHCS CTATHCTUYHA
00poOKa OKpeMHX 3HAUeHb IIOKA3HWKIB, OTPUMAHUX B pE3yJbTaTi IPOBEIACHHS
7a00paTOpHUX 1 TOJBOBUX JOCHTIIHUX 1HKEHEPHO-TEOJIOTIYHUX POOIT BIAMOBITHO [0
Bumor bHIlT I1-15 — 74 1 KepiBau1iiTBa 3 MPOEKTYBaHHS OCHOB OY/IIBEIIb 1 CIIOPY/I.

A) Inorcenepro-eeonociuni 0ocniodcenuss 8 ceticmivnux pavionax (3 CCHCMIYHICTIO
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7 GasiB 1 BUIIIE) MAIOTh 32 METY YTOUHEHHS CEMCMIYHOCTI MailJaHYMKa, CKJIQJIaHHS KapT
CEMCMIYHOTO MIKPOpPAOHYBAaHHS 13 BCTAHOBJICHHSIM 1 OKOHTYPIOBAHHSIM OCOOJIMBO
HEOJ1arornoiyyHuX B CEHCMIYHOMY BiHOIIECHH] AUITHOK. [IJI1 BEJIMKUX MICT, a TAKOXK TIpU
OyMIBHMIITBI OCOOJIMBO  BIAMOBIAIBHUX OO €KTIB CEMCMIYHE MIKpOpaiOHyBaHHS
PEKOMEHYETHCSI TIPOBOJIUTH 3 JIOTIOMOTOI0 IHCTPYMEHTAILHUX CIIOCTEPEKEHD MIISIXOM
peecTpailii KOJMBaHb BiJi CWJIbHUX 1 ClabWX 3eMIICTPYCIB 1 BHU3HAYaTH CEUCMIUHY
KOPCTKICTb MOPII.

3a pesynabTaTaMy 1HKEHEPHO-TEOJIOTIYHUX JIOCTIHKEHb 3 BpaxXyBaHHSAM JaHUX
IHCTPYMEHTAJIbHUX CIIOCTEPEKEHb YTOUYHIOIOTh CEHCMIYHICTh MaijaHunKa OyiBHHUIITBA
(3 OKpYTTIEHHSIM 0 LUTMX OalliB) 1 CKJIaal0Th KapTy CEHCMIYHOTO MIKpOpailOHyBaHHS y
macmTabax 1:5000 — 1:25000, Ha sKii TOKa3ylOTh IUITHKH 3 PI3HOIO CEHCMIYHOIO
CTIHKICTIO.

B) Inorcenepno-eeonoeiuni  docniosicennss Ha 6Gonomax TIOBUHHI 3a0e3medyBaTH
BUSIBJICHHSI penbedy THa 00JI0Ta 1 MIHEpaJIbHUM CKJIAJ JHA; YMOBHU YTBOPEHHS OOJOTa 1
Horo TuI; TIMOMHY 3aJIsIraHHs 1 CKJIa] MI3EMHUX BOJ, SIK ITPABUIIO, CUJIbHOATPECUBHUX 110
BIJIHOIIICHHIO J0 MartepiaidiB (yHAaMEHTIB 1 MiI3eMHUX YaCTUH CIIOPYHA, XapakTep
MI36MHOTO 1 TIOBEPXHEBOI'0 JKUBJICHHS 00J10Ta, (Pi3U4HI BJIACTUBOCTI OOJOTHUX yTBOPIB
(topdy 1 camponeniB), ix OOTaHIYHMIA CKJIaJ, CTYMiIHb pO3KiIaAy Topdy Ta iHII
BJIACTUBOCTI B OCHOBHOMY 3 METOIO BU3HAUEHHS MOKJIMBOCTI OCYILIEHHS 00JI0Ta.

B) [Ipu inorcenepro-eceonociunux 00CiONCEHHAX HA 3amMoppOo8aHUx mMepumopisx
BUSIBISIIOTh JAUTSIHKH, TIOKPHUTI IIapoM Topdy moTyxHicTio noHan 0,3 M, sSKi MaroTh y
CKJIaJl MIIAHKX 1 TTIMHUCTUX TPYHTIB POCIIMHHI PEIITKH, BITHOCHUI BMICT SIKHX 332 MAacOl0
BIJl MIHEpAJIbHOI YaCTMHM CKJIaJae: B miujaHoMmy rpyHti > 0,03; B MIMHUCTOMY TpyHTI
>0,5.

') Inorcenepro-eeonociumi 00CnioHcen s 3 BUKOPUCMAHHAM 2e0pi3UUHUX MemOoOi8 y
Kapcmosux pationax TOBUHHI 3a0e3MeuuTy: 1) BUSBJICHHS IUISTHOK, HAWMEHII IMiJJIaHuX
KapcTOBUM TIporiecaMm; 2) BCTAHOBJICHHS NPWAATHOCTI MaWJaHUMKa JUIs 3BEICHHS
HaMIYeHUX cropys 1 OymiBenb;, 3) BU3HAUEHHS BIKY, NMPUYMH 1 YMOB PO3BUTKY YU
MOBTOPHUX TIPOSIBIB KapcTy; 4) BCTAHOBIICHHS BIUIMBY KapCcTy Ha ICHYIOUl CIIOpPYIH, a
TaKOK BIUIMB OCTaHHIX Ha JAJIBIIUI PO3BUTOK KapCTy; 5) po3poOKy 1HKEHEPHHUX 3aXO/IB 3
ITATOTOBKY 3aKapCTOBAHOI TUISTHKH ST HAMIYEHOTO BUKOPHCTaHHSI.

) Ipu  inorcenepro-eceonoeiunux OOCHIONCEHHAX 6 PAllOHAX PO3BUMK) 3CY6I8
BUSIBJSIIOTh TIPUYMHU JPEBHIX 1 CYYaCHUX TMOPYIIEHb CTIMKOCTI OKPEMHX JUISHOK,
BCTAHOBIIIOIOTh THUIU 3CYBIB, OCOOJMBOCTI iX MIKpopenbedy, HasBHICTb 1 CTaH
THKEHEPHUX CIOPY/[l, BKIIOYAIOUYM BOAOMPOBLAHY M KaHAI3alIiHy MEPEeXKy, BUSICHSIIOTH
pOJb MII3€MHUX BOJI Y BUHUKHEHHI 3CYBHHX SIBUIL, 3JIMCHIOIOTH OLIHKY CTIMKOCTI
TEpUTOpIi y 3BA3KY 3 MPOEKTOBAaHMM OyIIBHULUTBOM 1 €(DEKTUBHICTIO paHIIIe
3aCTOCOBYBAaHMX MPOTH3CYBHUX 3aXOAiB. PO3BIAKY 3CYBHUX NUISIHOK BEAYyTh IO CTBOpAX,
PO3MIIIIEHNX B3JIOBXK 1 BIOMEPEK HANPSAMKY iX pyxy. [y AeTaapHOro BUBYEHHS 3CyBHUX
JIJISTHOK, OKPIM PO3BITyBaTbHUX, BUKOPUCTOBYIOTh T€0JIOTO3HIMAITBHI, Te0(I3UYHI Ta 1HIII
Bumu poOiT. Cepen rTeodiBUYHMX METOMIB JOCHDKEHb HAWOUIBII  TOIIMPEH]
eNIEKTPOPO3BIIKA, CEMCMOpPO3BIaKa 1 CeI/ICMoaKyCTI/IKa AKI 3aCTOCOBYIOTBCS ISt
MPOCTE)KYBAHHS TUIONIMH KOB3aHHS 3CYBIB, a TaKOX paJIOaKTUBHI METOIH, IO
BUKOPHUCTOBYIOTHCS JIJIsl BUBUECHHSI TIEPEMIIICHb.
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[lpu iHXEHEPHO-TEONOTTYHMX JOCIIDKEHHAX B paiiOHaX MOMIMPEHHS IITYYHO
YTBOPEHUX (HACUIHUX 1 HAMUBHHX) TIOP1J JI0JIATKOBO MOBMHHI BH3HAYaTHCh: 1) criociod
BIJICUIIKU (HaMHBY); 2) TaBHICTb BIICUTIKK (HAMHBY); 3) HEOJHOPITHOCTI CKJIaAy 1 OYI0BH;
4) penbed MOBEPXHI MIJICTEISIIOUMX TOPIT Y MEXax MalIaHuuKa; S5) 3MiHA IIUILHOCTI,
BOJIOTOCTI, MIIHICTHUX 1 Ae(opMalliiiHiX BJIACTUBOCTEH HACHUIHHMX (HAMHBHHX) TIOPIJ
3aJI)KHO BiJ] JABHOCTI iX BIJICUIIKU (HAMUBY ).

[lpy BHUBYEHHI HACHUIMHUX 1 HAMUBHHX TIOPiT PEKOMEHIYETHCS —IIHPOKO
BUKOPHUCTOBYBATH PE3YJIBTaTH TMOJIBOBUX JOCIIIHUX 1HXEHEPHO-TEOJOITYHUX POOiT,
HacaMIiepe]T — TMHAMIYHOTO 1 CTATUYHOTO 30HTyBaHHS.

IHkeHepHO-Te0JI0TIYHI 10CTi/IKeHHS JJIA TiIPOTEeXHIYHOro OyAiBHMITBA

[ppoTexHiuHi CHOpyAM JyK€ PI3HOMAHITHI 3a CBOIM TOCHOJIAPCHKUM
MIPU3HAYEHHSIM, BUIAMH, PO3MipaMU, KOHCTPYKTUBHUMU ocoOauBocTsIMu. ITJ] ms ix
OyIIBHMIITBA TaKOX JIy>)K€ PI3HOMaHITHI 3a CBOIMH 3aBJaHHSMH, CKJIQJO0M,
3aCTOCOBYBAaHMMHU METOAaMH, 00’ €MaMH poOiT.

3a rocrnofapchbKuM MPU3HAYCHHSIM TIIPOTEXHIYHI CHOPYIU TOIUISIOTHCS Ha
riipoeHepreTuyHi (MIOTUHU T1IPOENEKTPOCTAHIINA, BOJHO-TPAHCHOPTHI (KaHaIH,
TyHeNi) 1 TIAPOMETIOpaTUBHI (3pOIIyBalibHI, OOBOJHIOBAJIBHI Ta OCYIIyBaJllbHI
CUCTEMHU ).

IInomunu  TpPENCTaBISAIOTH  COOOK  TIAPOTEXHIYHI  CHOPYAH,  SIK1
MEPErOPOKYIOTh PIKY UM BCIO PIUKOBY AOJMHY. BOHM mpu3HaveHi sl migidomy
pPIBHS BOAM B piKax 1 CTBOPEHHS BOJOCXOBHII. 3a MPU3HAYEHHSM PO3PI3HAIOTH
IUIOTUHA BOJIOCXOBHIIHI 1 BOJOMIAMOMHI. 3a BEJIWYMHOK HAMoOpy IUIOTUHU
MOAUISIOTh, Ha HU3bKOHAIIpHI (3 HamopoM 10 10 M), cepenubonamipsi (Big 10 mo
40 M) Ta Bucoko HamipHi (moHan 40 m). 3a OymiBeIbHHM MaTepiajoM, 3 SKOTO
3BOJSATHCS IUIOTUHHU, BOHU AUISTHCSA Ha 3€MJISAH1, KaM sH1 Ta OE€TOHHI.

Kananu mnpencraBisioTh o000 BIAIITOBYBaHI B TPYHTI IITY4YHI pycia
MpaBUIbHOT (HOpMU 3 OE3HAMIPHUM PYXOM BOAM. 3a MPU3HAYCHHAM KaHaU OyBalOTh
CYJTHOIUIaBH1, EHEpTreTUYH1 (JIepuBalliiiti), 3polryBaibHi (ipUraiiiiiti), OCyIryBajbHi,
00BOJIHIOBAJIBbHI, JIICOCTUIABH1, pUOOBOJIHI Ta KOMIUIEKCHOTO MPU3HAYCHHS.

Haiiuactiime kaHanu MarmOTh B MONEPEYHOMY TIEpepi3l TparelueBHIHY YU
MPSMOKYTHY (3 MIAMIPHUMH CTiHKamu) (opmy. SKIIO KaHaid MPOXOAHWTH B J00Ope
MPOHUKHUX MOPOJIax, THO 1 Oeperu Horo NOKpUBarTh OETOHHUMU TUIMTAMH, TIIMHOLO,
achanbTOM, CHHTETHUYHHMHU MarepiaJiaMd [Jisi CKOpPOYEHHs BTpaT BOAM YeEpe3
MPOCOYYBaHHS i1 B TPYHT 1 30epekeHHs OeperiB 1 AHa BiAg po3MuBy Tediero. Ha
KaHaJlax BJAIITOBYIOTh PI3HI 1HXEHEPHI CHOpPYAM: UUIIO3M, HACOCHI CTaHIIii,
BOJIOCITYCKH, MOCTH, aKBETYKH.

['iapoTexHiuHI TyHEeINl MPEACTaBIsAI0Th COOOI0 BIAIITOBAHI B IPCHKUX MOPOJAX
BOJIOBOJIM 3aMKHYTOTO TIOTIEPEYHOTO TEepepi3y 3 HAIMIPHUM 4d OE3HAIMIPHUM PyXOM
BOJIM. 32 BOJIOTOCIIOAAPCHKUM MPU3HAUCHHSM PO3PI3HSAIOTh CHEPTreTUYHI, 1pUTalliifHi,
CYJTHOX1/TH1, BOJOIPOBIHI, BOJ0301pHI, Oy/IiBENbHI (711 TUMYAaCOBOTO BiJBOIY BOJU
npu OyAIBHUIITBI T1IPOBY3Jia) Ta KOMOIHOBaH1 TyHEIII.
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l'iopomeniopamueni cnopyou TpuU3HAYCHI JJIs KOPIHHOTO TOKpAIIaHHS
HECHPUSTIMBOTO  BOJHOTO  PEXUMY  3eMelb. PO3pI3HSIOTH  3pOIIYBalibHI,
0OBOJIHIOBAJIbHI Ta OCYIITyBaJIbHI METIOPATUBHI CUCTEMHU.

3polryBajibHI CHUCTEMM BKJIIOYAIOTh KOMIUIEKC CIHOpYA Yy MPHUCTPOIB, MIO
3a0€e3MeuyIoTh 10/1auy 1 pO3MOiT BOAM Ha 3pOLITYBAaHUX 3€MIISX, & TAKOXK CKHUJ BOAU
T1CIIs 3POIIEHHS.

O6BOHIOBAJIbHI CUCTEMHU MPU3HAYEHI JIJIs1 3a0€3MeUeHHST BOJIOI0 0€3BOJHUX 1
MaJIOBOJIHUX PalOHIB IUISIXOM OCBOEHHS MICIIEBUX BOJHUX pecypciB. st mporo
OyIyIOTh KOJOJsA31, CBEPAJOBUHU, HEBEIWKI IJIOTMHH IS 3aTPUMaHHSI TaluXx 1
JIOIMOBHAX BOJ 1 CTBOPCHHS INTYYHUX O3€p Ta 1H. [HKOMM CHOPYIKYIOTH
00BO/IHIOBAJIbHI KaHAJU 1 BOJIOTIPOBO/IH.

OcymryBanpHi CHCTEMH OyIyIOTH ISl OCYIICHHS HAJIAIIKOBO 3BOJIOKCHHX
3eMeJTb IIUIIXOM MMOHMKEHHS PIBHSI TPYHTOBUX BOJI 3a JOTIOMOT'OIO IPEH — MPUCTPOIB
JUTst 30UpaHHs 1 BiIBOY BOJAU. [[peHH MOXYTh OyTH TOPU30HTAIBHUMH (BIIKPUTI —
KaHaJI, 3aKpUTI — TpyOUacTi) 1 BEpTUKAILHUMU (BEPTUKAJIbHI CBEPJIOBUHHU, 3 SAKUX
BIJIKAYYIOTh BOJIY).

OcnoBuumu  3aBnanHsamu  IIJ g oOrpyHTYBaHHST — MPOEKTYBaHHS
PI3HOMAaHITHHX T1APOTEXHIYHUX CHOPY/I € TaKi.

Ilpu Oocnidxcennsix ona 6OyodisHuymea niomuu: BUOIp HaAIMHOI OCHOBH 1
OOKOBHMX MPUMHKaHb IJIOTUHU — OIlIHKA MIIHOCTI 1 Je(opMaIifHuX BIACTUBOCTEH
MOp1Jl, BUSABJICHHS TEKTOHIYHHMX PO3JIOMIB, CKHAIB. BHBUEHHA TPIIIMHYBATOCTI 1
3aKapCTOBAHOCTI IOPiJ; BUBYEHHS HECIPUATIUBUX (I3UKO-TEOJOTIYHUX SIBULI Ha
OUIsHOI OyAiBHUUTBA IUIOTMHU — PO3BUTKY 3CYBIB, Cy(o3ii, Mpocaiku Ta 1iH.;
BUBYEHHS MOXJIMBOCTI BHUTIKaHHS BOAM 3 BOJOCXOBHINA YEPE3 OCHOBY 1 B 00XiA
OOKOBUX NPUMHUKAHb IUJIOTMHHU; OI[IHKA arpeCHUBHOCTI BOJM IO BIJHOLIEHHIO 0
OyIiBEJIbHUX MaTepialliB.

Ilpu Oocnioxcennsx Ha OiNAHKAX 6000CX08UWY: BU3HAYCHHS BTpAT BOJU Ha
¢inpTpariito B 6eperu BOJOCXOBHUINA; MPOTHO3 MiJBUILIEHHS PIBHS IPYHTOBUX BOJ 1
IIITOIJICHHS HACEJICHUX MYHKTIB Ta CLILCHKOTOCIIOAAPCHKHUX YTi/b; OIlIHKA CTIMKOCTI1
OeperiB BOJOCXOBHIIA 1 MPOTHO3 1X MEPEpOOKU; TPOTHO3 MOSIBYU 1 aKTUBI3allli 3CYBIB,
KapCTy Ta 1H. HeOaXaHUX SIBUIII.

Ilpu  Oocnioxcennsx o 0OYOiBHUYMEA  KAHANE  (3POULYBATLHUX,
00800HI06AILHIX). BUBYEHHS CTIMKOCTI BIJIKOCIB KaHAJB, PO3MHUBAEMOCTI MOPiJ
TEUi€l0 BOJAM; OI[IHKA BTpaT BOAM 3 KaHAJIIB Ha (UIBTpalil0 B MOPOJHU; MPOTHO3
MIJBUILEHHS PIBHIB MiI3€MHUX BOJ HA MPWIEIJIMX 0 KaHAITy TUIOLIaX.

Ilpu oocnidxcenusax 0ns OyOigHUYMBA MYHENI8 MA IHWUX IPHUYUX BUPODOK
(wmonenb ma iH.): OLIIHKA TUCKY TIPCbKUX MOpiA Ha KpiruieHHs (“TIpHUYHM THCK);
BHBYCHHS MOXJIMBOCTI aedopmariii mopix y cTiHkax i1 gHi TyHemo (y BHIJISAI
BUIUPAHHS W IyYCHHS JHA 1 CTIHOK, CKJIQJICHUX TJIMHUCTHMH YU TIIICOHOCHUMU
MopojlaMu), BIJCKOKIB OpWJI MIIIHMX TMOPiA, OOBajdy TMOKPIBII TYHEIIO, 3CYBY 1
PO3MYIICHHS] BUINE3AJATAIOU0T TOBIII TOPiJl, MPOPUBY IUIMBYHIB B TYHEIb,
MeXaHI9HO1 1 XIMiIuHO1 cy]o3ii mpu GiabTpallii BOIX MO TPIIUHAX, BOJOTPUTOKIB.

ICJ] ans rigpoTrexHIYHOTO OYAIBHUIITBA TMPOBOASTHCS JUISI OOIPYHTYBaHHS
HACTYMHUX CTaJli (€TamiB) IPOSKTYBAHHS:
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1. CknagaHHs CXeMU KOMIUIEKCHOTO BUKOPUCTaHHS PiKU (po3poOKa MUTaHb
BUKOPUCTAaHHSI BOJHUX PECYpCIB MJisi TIAPOEHEPreTUKH, BOJOMOCTaYaHHS Ta 1H.,
BU3HAYEHHS PO3MIPIB T1JIPOBY3JI1B, BUOIpP 00’€KTIB MEPIIOYEProBOro Oy IIBHUIITBA).
Ha miit cragii mpoBoasTe 30ip Ta 00poOKy (OHIOBHX MaTepialiB, 1HKEHEPHO-
reoJioriyHi 3omku Macirady 1:200000.

2. CknafanHsi ~ TeXHIKO-eKOoHOMIyHoro  oOrpyntyBanHHss  (TEO)  nmns
MIITBEP/PKEHHs] €KOHOMIYHOI 1 TOCIHOJAapChKOi HEOOXITHOCTI MPOEKTYBaHHSA W
OyaiBHUIITBA 00’€KTYy, BUOpaHOTro Ha mepimiid crafmii. B pesynbrati ckinaganas TEO
BU3HAUAIOTh JUISHKY CTBOPY TpOBY3Ja, Tpacu KaHamiB, TyHe B 1 T. A. Ha miit craaii
MPOBOATH 1HXXEHEPHO-TEOJIOTIYHY 3MOMKY, reodizuuni, OypoBi i TipHHYlI pOOOTH,
T1APOTEOJIOTIUHI JOCIKEHHS, BUBYAIOTh (h13MKO-MEXaHIYHI BIACTHUBOCTI T1PCHKUX
TOP1i/I.

3. CxiajanHs TEXHIYHOTO mpoekTy. Ha it cramii yTOUHIOIOTH MOJIOKEHHS
CTBOPY TiJIpOBY3Jia y MeKax BUOpPAHOT MUISTHKH 1 CKJIAJal0Th TEXHIYHUN TIPOEKT BCIX
CHOpy/ TiJIpoBy3na. [ 1bOT0 Ha BCIX KOHKYPYIOUUX JUISHKaX CTBOPY IPOBOJISTH
1HKEHEPHO-TeoJIoTiuyHe 3HIMaHHs maciTaly Bif 1:25000 mo 1:2000 1 po3BimyBaibHI
poOOTH — OypiHHS CBEPMJIOBMH 1 MPOXOAKY TIPHUYMX BHUPOOOK, TreodizuyHi 1
T1APOTe0sIOTIYH1 JOCTIHKSHHS.

4. CxnagaHHsi poOOUMX KPECICHb JJIsl JOOMPAIIOBAHHS 1 YTOUHEHHSI OKPEMUX
TEXHIYHUX pIIIeHb B Tporieci OyaiBHuIITBa criopya. Ha miii crazii II'/] 3axmoyarorbes y
MPOBEAICHHI  PO3BIIYBAJIBHUX  POOIT,  JOCIIAHUX  IHKCHEPHO-TEOJOTTYHUX 1
T'1JPOr€0JIOrYHUX POOIT.

Texniuna Mestiopauist mopix

OCHOBHUMM MPUYMHAMM, IO BUKIMKAIOTh HEOOXIIHICTH MeJopallii mopia €:
1) MyCTOTHICTB, TPIMHYBATICTH 1 MOPUCTICTH CKEJTBHUX MOPIJT 1 MACUBIB, IO MIJBUIIYE TX
ne(opMoBaHiCTh, BOJIOTIPOHUKHICTh, PO3YMHHICTh, BUBITPIOBAHICTb, 4 TAKOXK 3YMOBIIIOE 1X
BOJIOHOCHICTb 1 BOI030arayeHCTh; 2) HEJOCTaTHS MIUIbHICTh, 3HAYHA OOBOJHEHICTh TIPU
BIZICYTHOCTI CTPYKTYPHOTO 34EIUICHHS ITyXKHUX HE3B SI3HUX TIPCHKUX TIOPIJ, 10 BUKIIMKAE
3HA4YHI ¥ HEPIBHOMIpPHI YCaJKH, 3yMOBIIOE (QUIBTpAIIiHY HECTIMKICTh 1 CXWJIBHICTH
MIEPEXO/IUTH B IUTMBYHHUHN CTaH, BU3HAYA€ CyTTEBI PUTOKU BO/IM B Oy/IiBEJIbHI KOTIIOBAaHU
M mia3eMHl cropyay; 3) BUCOKa MOPHCTICTh 1 HEBOJOCTIMKICTh CTPYKTYPHHX 3B’S3KIB
JIECOBUX TMOpiJ, SKI NpU TMOPIBHSAHO HU3bKIA TMPHUPOAHIA BOJOTOCTI € OCHOBHUMU
MPUYUHAMUA TIPOCAJIKOBUX SIBUII, 4) TMIJABUILIEHUA BOJIOTOBMICT, Maja UIUIBHICTh 1
cnemrdika CTPYKTYpHHUX 3B’SI3KIB INIMHUCTUX TIOPiJl, 10 3yMOBIIIOE iX Mally MIIIHICTb,
HU3bKY HECYYY 3/1aTHICTb 1 1€()OPMOBAHICTb.

Meronu Merniopatii HopiJ BAKOPUCTOBYIOTHCS SIK CAMOCTIMHO, TaK 1 B KOMILIEKCI 3
THXEHEPHO-TEOJIOTTYHUMH 3aX0/1aMHU.

IlpeOmemom TEXHIYHOI MeJopallli € BHUBYEHHS 3MIHM CKJIady, CTaHy 1
BJIACTMBOCTEH TOPIA B pe3ysIbTaTi 3aCTOCYBAaHHS METOJIIB INTYYHOTO iX TIOKPAIICHHS B
IHKEeHEepHO-TeoNorYHNX  IsaX. CroaM  TakoXX — BIIHOCHUTBCS — pO3poOKa  METOIIB
pamioHaNbHOI  3MiHM  (DI3UKO-MEXaHIYHUX  (PUIBTpAIliiHUX  BJIACTHUBOCTEH  TIOPI.
BnacTMBOCTI MITY4HO OTPUMAHMX TPYHTIB BUBYAIOTH HE CTATUYHO, a 3 BpaxXyBaHHIM iX
3MIHH y Yaci ITi/1 BIVIMBOM MPUPOHUX 1 IITYIHUX YAHHHUKIB.
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OcHonumu 3a60anHAMY TEXHIYHOI Memioparlii €: 1) BUBYEHHS 1 OIIIHKA TIPCHKUX
nopig SIK O00’€KTIB IITYYHOTO BIUIMBY 3 METOI0 BHU3HAUYEHHS YMOB Ta €(EeKTUBHOCTI
METOMIB iX VIIUIbHEHHA 1 3MIIHEHHS M TIOKpaleHHs (i3uKO-MEXaHIYHUX 1
(GUIbTpaIlfHUX ~BIIACTUBOCTEH; 2) IUICCIPSIMOBAHUN aHal3 MPOIECIB  MPUPOTHOTO
JiareHesy, KarareHesy, MeramopdizMy Ta TilepreHe3y 3 METOI BU3HAUEHHS IeOXIMIYHO
ONTUMAJIbHUX YMOB IITYYHOTO BIUTUBY 1 MPOTHO3Y XapakTepy i CIpSMOBAHOCTI MPOIIECIB,
110 BiIOYBAIOTHCS B IITYYHUX TPYHTAX ITiJ] BIULTMBOM JIOBKULIS; 3) BUBUECHHS MEXaHI3My 1
KIHETUKH (POPMYBAHHS IITYYHUX TPYHTIB Y PI3HUX JHTOJOTTYHUX, TiAPOAMHAMIUHHX 1
TPOXIMIYHUX YMOBax; 4) BHUBUCHHS 1H)KEHEPHO-TEOJOTIUHUX OCOOIMBOCTEN INTYYHHX
TPYHTIB 1 MPOTHO3 X 3MiH B 4Yaci 3 BpaXyBaHHSIM 3MiHH (PI3UKO-XIMIYHHMX TMapameTpiB
CepelIoBHIIA K y MEXKaxX MAacHBIB MENIOpPOBaHMX MOPIJ, TaK 1 B MPUIETIIMX 10 HUX
AUsiHKaX Jitocdepr; 5) po3poOka 3aco0iB 1HKEHEPHO-TEOJIOTIUHOI TUMI3aIli MacHBIB
TIPCHKUX TOPLA YIS ONTUMI3allli TEXHOJOTIYHUX CXEM PI3HMX BHUJIB IITYYHOTO BIUIUBY;
6) po3poOka METOIB KOHTPOJIKO SIKOCTI 3aKpilUICHHS JJIS OTPHUMAHHS KiUIbKICHOT
XapaKTEPUCTUKU (DI3UKO-MEXAHIYHUX BJIACTUBOCTEH MENIOPOBAHMX IMOPIJ Ta OILIHKU X
MIHJIUBOCTI y TIPOCTOPI ¥ Haci.

VYci icHyroul METOAM TEXHIYHOI Meropalilii 00 €IHYIOThCS y JBa KIIACH:
1) memiopariisi TOpiJ Ha MICII X TPUPOJHOTO 3aJISITaHHS; 2) CTBOPEHHS TPYHTOBUX
MmarepiaitiB. MeToau, siki BXOAATH IO NEPILIOTo KJIACy 3aCTOCOBYIOTHCS JJISL: @) HOCHIICHHS
OCHOB CIIOpyJl; 0) 30UIBIIICHHS CTIMKOCTI CXWJIB, BIAKOCIB 1 MiJI3EMHUX BHUPOOOK; B)
CTBOPEHHS TMPOTU(UIBTPAIIMHIX 3aBIC; T') 3MEHIIEHHA BOJOMPHUTOKIB JO TIPCHKUX
BUpPOOOK. Meronu Apyroro Kiacy 3acTOCOBYIOThCA JUIs: a) OOJAITYBaHHS OCHOB
JOPOXKHUX 1 aepOJIPOMHUX MOKPUTh; 0) CTBOPEHHS 3EMJISIHUX CHOPYA, OONaIITyBaHHS
3eMJISIHUX CBai; B) 0OJIAIITYBAHHS MPOTU(PLIBTPALIAHAX €KPAHIB 1 CTIHOK (3aropon).

Po0otu 3 TexHI4HOI Memiopalii Mopij 3A1HCHIOITHCS 3a CHELIaTbHUMH IPOEKTaMHU,
KOXKHUM 3 SIKMX MOBHHEH OTPUMATH BIAIMOBIAHE 1HXXEHEPHO-TEOJOTYHE W EKOHOMIYHE
oorpyntyBanHs. [Ipoekt moBuHeH OyTu 3a0e3rleucHHM BCIMa BHXIIHUMH 1HKEHEPHO-
T€OJIOTIYHUMU JTAHUMH, HEOOXITHUMH JJIs1 IPOEKTYBaHHs 00’ €MIB 3aKPITUTIOBAHUX TOPII,
TEXHOJIOT1i MeJTopallii, po3paxyHKiB 00JaTHAHHS, MaTepiaIiB TOIIIO.

I'ipcbki mopoam, siki MeJTIOPYHOTHCH

Jlist BUpIIIEHHST 3aBIaHb TEXHIYHOI Meopariii MOYKHa CKOPUCTATHCh TaKOO
KJ1acu(iKaIl€ero ripChbKuX Mopil.

1. [Topoau 3 >kOpCTKUMU 3B’s13KaMu (TBep/i). B Mexax 11boro Kiiacy BUIUISIOTHCS
1Bl TPYITU: CKEJIbHI 1 HAITIBCKEIbHI TIOPOJIN.

2. Topoau 3 BICYTHICTIO BHYTPIIIHIX 3B’s3KiB, 400 He3B’si3HI. CroAM HaJiexkKaTb
MyXK1 FpyOOyIaMKOBI IOPOJIH 1 MIAHI.

3. Iloponu 13 ckiaiHuMH (3MIIIAHKUMU) 3B’ s13KaMu. BOHM 4acTo XapakTepusyroThest
K IOpon 0€3 JKOPCTKUX 3BA3KIB, MSTKI UM 3B’sI3H1 i MOJUISIOTHCS HA JIECOBI 1 TJIMHUCTI.

OpHuMm 3 BUpIIATbHUX (DAKTOPIB OIIHKU CKENbHUX [ HANIBCKEIbHUX NOPIO 5K
00’€KTIB TEXHIYHOT MENTopallii € iX TleII/IHyBaTICTB ¥l OB s13aHA 3 HEIO BOJIOIIPOHUKHICT.
3aekHO BiX CTyneHs 1 XapaKTepy TPIMHYBATOCTI (TeoMeTpii, MOPQOIOTii TPIMIUH)
TeHEe3MUCy MAcHUBIB 1 iX TiIPOTreosIOTIYHUX OCOOIMBOCTEN AJIsI BUPILIEHHS PI3HOMAHITHHX
IH)KEHePHUX 3aBJIaHb 3aCTOCOBYIOTHCSI TaKi CIIOCOOM SIK IIEMEHTAIlis, TJIMHHU3AIIIS,
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OiTyMi3aIlist 1 3aMOPOKYBAHHSL.

OxpiM TOrO, /Ui AOCSATHEHS HEOOXITHOI MOHOJITHOCTI MAacHBIB HamiBCKEJILHUX
HOP1JT 3aCTOCOBYIOTBCS CITOCOOM XIMIYHOTO 1H €KIIHHOTO 3aKpIIUICHHS (CHITIKATH3aIlis,
CMOJIH3AIIis).

[Tpu owiHIl niwanux nopio y sIKOCTI 00 €KTIB Meiopallii HaUCYTTEBIIIE 3HAYCHHS
Ma€e iX JUCIIEPCHICTh, 3aCOJICHICTh, BOJIOTOMICTKICTD, IILIBHICTH, OJHOPIIHICTE OY/IOBH.
Mermiopartiisi TakuX TOPia 3AIMCHIOETBCS 3 METOI HaJIaHHS iM IIJIBUIICHOI IIUIBHOCTI,
CTIKOCTI, BOJIOHETIPOHUKHOCTI 1 MiIHOCTI. BKa3aHi 3MiHH JOCATaIOTHCS 3aCTOCYBAHHSIM
OCYIIIEHHS, MEXaHIYHOTO YIIUIbHEHHs (TpaMOyBaHHs, BiOpallisi, BUOYXH), CHITIKATH3AIIi 1
CMOJTH3aLIii.

Jlecogi nopoou € ckaTHUM 00’ €KTOM 1 JJIsl MPOTHO3Y €(heKTUBHOCTI TUX UM 1HIIIKX
Croco0iB x Meniopauii' HEOOXITHO MaTu SICHE YSIBJICHHS TIPO iX TpaHyJIOMETPUYHHUH 1
arperaTHHiA CTaH, BOJIOTICTh, IIUIBHICTD 1 OTHOPITHICTH Oy/IOBU, a TAKOXK MPO CTPYKTYPY U
TEKCTypy, BOJO- 1 Ta30HACHYEHICTh, €MHICTH OOMIHY, BMICT KapOOHATIB 1 TIICYy.
[lokpaiiieHHs BJIACTUBOCTEN JIECOBUX TOPILA JIOCATAETHCS 3alE€KHO Bl TOCTABICHOTO
3aBaHHd a00 IIIIXOM iX MEXaHIYHOTO VIIUIbHEHHS, a00 3 JOMOMOIOI0 METO/IIB
crJTiKaTh3alli. Y IesKuX BUMAAKaX 3aCTOCOBYEThCS TEPMIYHE 3MIITHEHHSI.

HaitOuib1m Tpy/HOIII MOBSI3aH1 3 METIOpAIli€l0 BOJOHACHYEHUX TIIMHUCTUX MOPII.
BinomMi 0co0nMBOCTI IIMX TOPiJ, 30KpEMa HU3bKA Ta30- M BOJAOMPOHUKHICTH, a TAKOX
BUKJIFOUHO €J1a0a BOJIOBIIIa4Ya CyTTEBO YCKIIAHIOIOTh BUKOPUCTAHHSI OUTBIIIOCTI BITOMHUX
3ac00IB IITYYHOrO BIUIMBY. [Ipy OINHIN TIMHUCTHX TOPiA OCOOJNMBE 3HAYEHHS NICTAa€
XAPAKTEPUCTHKA 1X EJIEKTPOKIHETUYHHUX AU(]PY31IIHO-OCMOTUYHUX 1 aJICOPOIIIMHUX
BJIaCTHBOCTEN. Meropaliisi TaKUX Mopia Moxe OyTH peasti3oBaHa Ha OCHOBI IIPUKIIAJICHHS
rpajiieHTa HaAmopy 1 €JIEKTPUYHOrO TPajJi€HTa y BUIVIAI CIOCOOIB: BaKyyMyBaHHS
(muyBati pI3HOBHUIM), €IEKTPOCYIUIHHS 1 YIIUIBHEHHS; €JIEKTPOXIMIYHE 3aKpPIIICHHS 1
€JIEKTPOCHITIKATH3AITis.

CocoOu mestiopauii mopiz

Bci mpoMuciioBo OCBO€H1 CIOCOOM TEXHIYHOT MeJopallii mopig Ha Micil iX
MIPUPOJIHOTO 3aJISITaHHsI 00’ €/THAH1 y TPH IPyIv: 00€3BOKYBaHHS (OCYILICHHS ), MEXaHIYHE
VIIUTbHEHHS Ta (PI3UKO-XIMIYHA MeJTiopartis.

1. Ocywiennsn nopio. lltyuHe BOIONOHMKEHHSI M OCYIIEHHSI TOP1JT 3aCTOCOBYIOTh
JUTSL BUPIIIEHHS TAKUX TEXHIYHUX 3aBJaHb: 1) 3aXUCTy MOBEPXHEBUX 1 MI3EMHUX BUPOOOK
BiJl 3aTOIUICHHS IMJI3EMHUMH BOJAaMH; 2) OCYIIEHHS MICIEBOCTI, TMOIEPEIKCHHS
3a00JI09yBaHHs 1 MIANOPY TPYHTOBUX BOJ; 3) VIILIBHEHHS MOPiT B OCHOBI OyIliBeNb 1
criopya; 4) mornepe/pKeHHs 3CYBIB, OIUTMBAHHS Ta 1HIIMX Jedopmariiid CXUIiB 1 BIKOCIB
BUPOOOK.

J1J1st BUpIIIEHHS TOCTABJICHUX 3aBIaHb 3AJIEKHO BiJ] KOHKPETHHUX T1IPOr€OI0rTYHIX
YMOB BUKOPHUCTOBYIOTHCS CII0CO0M: BIJIKPUTOTO BOJIOBIJIJIUBY, TPEHAXKY,
roKoQUILTPOBUM, BAaKyYyMHHMI Ta e€JIEKTPOOCMOTHYHHMI. BoHM 3acTOCOBYIOTHCS
CaMOCTIMHO UM y PI3HUX TIOETHAHHSIX.

Cnoci®6 BIZKPUTOro BOJOBIJAJHUBY MOXe OyTH 3aCTOCOBaHHUN Y
PI3HOMAHITHUX 1H)XEHEPHO-TEOJIOTTYHMX YMOBAX 1 MpH pi3Hiid rombuHi. [1ix BiakpuTum

176



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

BOJIOBIIJTUBOM PO3YMIIOTh BIAKAYKY BOJIM, IO MPOHUKAE Yy KOTJIOBAH, TPAHILICIO UM
TipHUYY BUPOOKY, 3 JIOTIOMOTOI0 BIIKPUTHX MOMITOBHX YCTaHOBOK 1 CTaHIli. Binkpuruii
BOJIOBIIJIMB BEJCTHCS, SIK MPABWIIO, 13 CHEHIATbHUX 3yMII(IB 1 BOJ030IPHUKIB, 10 SKHX
BOJIa MOCTYIA€E MO0 KaHABKAaX M BOJIOCTOKAX, IO KaNTYIOTh (DUIBTPALIHAN NPUTIK Yepes3
BIJIKOCH 1 THO KOTJIOBaHa.

Lleit criocid He BUKIIMKAE YTPYAHEHb MPU pO3po0Lll TPaBIfHO-TAJIEYHHX, CKETbHUX 1
HaMIBCKEJIbHUX TMOpiJ. Y MAJIOCTIMKUX TOpOJaX BIAKPUTHHA BOJIOBIUIUB 4YacTo
CYIIPOBOJIKYEThCS TIpOIleCaMd  MeXaHIuHOi Cy(]o3ii, SBHIIAMU OCIIaHHS TOBEPXHI,
nedopmariiero  BIIKOCIB. Y THUX BHUIAQJAKAX, KOJU Il TIPOIECH 1 SBHUINA IIKOASTH
OyIIBHUIITBY, 3aCTOCOBYIOTb 1HIII CIIOCOOHM BOIOMOHM)KECHHSI.

JlpeHaxxi 3aJie)KHO Bl 1H)KEHEPHO-TEOJIOTIYHHUX YMOB 1 OymiBEIBHOI CHTYyarlii
MOXKYyTh MaTH Pi3HI KOHCTPYKTHBHI 0COOIMBOCTI. HaMmpocTimmm BHIOM JIpEHaXIB €
TpaHIIei, SKi B MaJOCTIMKMX TMOPOJaX YacTKOBO 3allOBHEHI (PUIBTPYHOUMM MaTepiajioMm
(xaminHsM, 1IeOeHeM, rpaBieM). Bulbln HadilHI B €KCIUTyaTallli TpyO4acTi JIpeHaxl, 1110
CKJIQIAIOTRCS 13 TPyOUacTUX BOJIOCTOKIB 1 (DUIbTpyrouoi oOcunku. JlpeHaxi y BHUIIISIL
MiA3EMHUX BUPOOOK (IITOJIEHB, IITPEKIB, Trajieped) depe3 iX 3HAuHy BapTICTh
3aCTOCOBYIOTHCSI B OCHOBHOMY B IEPIOJI €KCILTyaTallii Copy/l, Ul cTaduIi3alii 3CyBHUX
MAaCHBIB, [P BUJIO0YTKY KOPUCHUX KOTIAJIVH IT1A3EMHUM 1 BIIKPUTHM CIIOCOOAMHU.

l'onkodiasTpoBUHU CIOCI1O PEKOMEHIYETHCS 3aCTOCOBYBAaTH B
HECKJIaJJHUX MacuBaxX, II0 MaroTh KoedimieHTH ¢uibTpamii Bix 1 mo 50 m/moly 3
BUKOPHUCTAHHSM CIICIIa/IbHAX YCTAHOBOK, IO JIO3BOJISIFOTH JTOCSATATH TOHWKECHHS PIBHS
IPYHTOBUX BOJI OIHUM CTYIIEHEM Ha MUOHUHY A0 4 — 5 M. Crioci0 nossirae y BAKOPUCTaHH1
Ui 3a00py BOAM 3 TMOPOAM YACTO PO3TAIIOBAHUX CBEPIJIOBUH 13 TPyOUaCTUMU
BOJIOTIpUMIMAYaMM ~ MaJIOTO  JlaMeTpa — TOJKOPUIBTPIB, 3’€HAHUX 3arajJbHUM
BCMOKTYIOUMM KOJIEKTOPOM. ['OJIKOPUIBTPH, TaK caMoO SIK JPEHAXI, 3aCTOCOBYIOThCA Y
BUTJISII JIIHIMHUX 1 KOHTYPHUX CUCTEM, SIKI TAKOX MOXYTh OYTH JOCKOHAJIMMHU (TOOTO
JIOXOJIUTH JI0 BOAOTPHUBIB) 1 HEIOCKOHAIMMHU (HE JOXOUTH JI0 BOJAOTPHUBIB).

BakxkyyMHuUHN cmoc10 cij3acToCOBYBaTd B OPoAax 3 Koe(illieHTaMu
¢utbTpari Big 2 go 0,05 M/no0y uid miacuieHHs: eQeKTy BOJOIMOHMKEHHS MPU Malliid
BOJIOTIPOHUKHOCTI, HU3bKIM BOAOBLIIAYl M HEOJHOPIAHIA OyAOBI mOpid. Y pe3yabraTi
BaKyyMYBaHHS CTBOPIOETHCSI JIOJIATKOBA PI3HUIL HAIOPIB, JTOCATAETHCS MPUCKOPEHHS
OCYIICHHSI 1 3MEHIIICHHSI BUCOTH 3aJIMIIKOBOTO IIapy BOJM; BiOYBAETHCS YIIUTBHEHHS
TPYHTY T Ji€t0 PUIbTpaIliitHoro TUCKY. s MOHWKEHHS pIBHS TPYHTOBHUX BOJ 10 6 —
/M BHKOPHUCTOBYIOTHCSI YCTAHOBKM BAaKyyMHOTO BOJIOTIOHWKEHHSI 1 TOJNKO(UIBTPIB 3
o0cuIikoro. 3a HEoOX1MHOI TTIMOWHM TIOHWKEHHS PIBHA TPYHTOBUX Boj 10 10—12wm
PEKOMEHTYETbCS BUKOPUCTAHHS €XKEKTOPHUX TOJKOQUILTpIB 3 oOcumkoro. [lpu
nepenapyBalHi BOJIOHOCHUX 1 BOJOTPUBKUX BEPCTB BUKOPUCTOBYIOTHCS YCTAHOBKU
THITIOTO THUITY, SIK1 JIO3BOJISIFOTH JTOCSATATH TIOHMKEHHSI PIBHS TPYHTOBUX BOJ 710 20 — 22 M.

EnexTpoocMOTHUYHUHN cmoCi0 BOAONOHWKEHHS — €JIEKTPOOCYILICHHS —
TPYHTYETHCSI HA BUKOPUCTAHHI SIBUIIA EIEKTPOOCMOCY, TOOTO PyXy BOJH B TIOpax TPYHTY
B MOJI TOCTIMHOTO ENEKTPUYHOIO CTPyMy BiJ aHoAy 10 Kartomy. Lleit crmoci® cmif
3aCTOCOBYBaTH B CJIa0ONMPOHMKHUX TMOpojax 3 KoedirieHTaMu QuUIbTparii MeHIe
0,05 M/no0y. EnextpoocymieHHs edeKTUBHE Ui HE3aCOJCHUX TOpi 3 MHUTOMHUM
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enekTpuyHuM oropoMm ToHan 500 Om/cm mpu mmpuHi KomioBaHa a0 40 m. Crocid
peai3yeThCsl y BUIJISII CTBOPEHHS HABKPYT MAaCUBY MOPOJIU €IEKTPOOCMOTHYHOI 3aBICH,
sKa TPUBOAUTH 3aKJIIOUYEHY B HIM BOMy B KamUIIPHO-HATATHYTUN CTaH W JI03BOJISIE
PO3KPUTH KOTJIOBAaH HACyXO. 3 II€}0 METOI0 MO TEepUMETPy MarlOyTHHOTO KOTJIOBaHY
BCTAHOBJTIOIOTH JIBA PSAM €IEKTPOJIIB, 13 30BHIIIHLOIO — OOKY TroJKOGUIETpU (KaToau), 3
SKUX 3IACHIOIOTh BIJIKAUKy BOAM, a 3 BHYTPIIIHBOTO — METaiuHl TPyOW (aHOIM).
Bincrane Mk enektpogamu B psay cTaHoBuTh 0,75 —1,5M; BiAcTaHb MK psaaMu —
0,8 M. I'mubuHa 3aHypeHHs TOJKOGUILTPIB MOBUHHA OYyTH HE MEHIIE HDK Ha 3 M HIDKYa
MPOEKTHOTO MOHKEHHS PIBHS TPYHTOBHX BO/I.

2. Mexaniune ywinoHenHs nopio 3aCTOCOBYETHCSI B IPOMHUCIIOBOMY 1 ITUBUIHOMY
OyMIBHUILITBI JUTs1 TIOCUJICHHSI OCHOB OYIIBEJIb 1 CIIOPY/I; IS TIOTIEPEPKEHHS TPOCAIKOBUX
SIBUILL; TIPY 3BEJICHHI 3eMJIIHUX CHOpya (IUIOTHH, JaMO, HACHIIIB TOIIO); TIPU CTBOPEHHI
IpOTU(PUIBTPAIIMHUIX EKPaHIB Ta 0OMEXYIOUHMX CTIHOK.

BiOpoymiapHEHH s 3aCTOCOBYETbCS JUIS MIJIBUIICHHS IILIBHOCTI
nepeBaXHO mimanux nopifa. Ilinm BrmBoM BiOpallii MiHEpalbHI YacTUHKH ITICKY
OTPUMYIOTh KOJMBAJIBHI PYyXH, BIIOYBAETHCS iX MEPEMIIICHHS M JOCSATAEThCS OLIBII
IIUTbHA YKJIAJKA.

[ToBepxHeBe BIOPOYIILIBHEHHSI MICKIB IPOXOAUTH 3 JOMOMOIOI0 BIOPYIOUOi TUTUTH
Ha rOMHY 110 3 M. ['nbunHe BiOpoymuIbHEHHS (10 20 M 1 OUIbILE) MPOBOJUTHCS 3
JONIOMOTOK0 IIMOMHHUX BIOpATOpIB 13 3aCTOCYBAaHHSIM ILTYYHOTO 3BOJIOKEHHSI TPYHTY
(rimpoBiOpoyuiubHeHHs ). [licku, monepenHbO YIIUIbHEH! BIOpYBaHHSAM, il IITAMIIOM
cTuckaroThes y 8 — 10 pa3iB MeHIle, H’K HEYIIUIbHEHI.

TpamMOyBaHH 4 YIIUIBHEHHS NOPOIU TPaMOYBaHHSIM — IOCIIJOBHUMH
ylapaMd — CYIPOBOJDKYETHCS BUAABIIOBAHHSM Ta3iB 1 BOAU 3OJMKEHHSIM TBEPIUX
YACTUHOK. Y pe3yJbTaTli ILbOr0 3MEHIIYIOTHCS MOPUCTICTh 1 BOJIOTICTh TOPOJH,
30UIBIIY€EThCS 00’ €MHA Maca, MIJABUUIYETHCS CIPOTUB CTUCKY 1 3[BUTY, 3pOCTAa€ HECcyda
30aTHICTD.

[ToBepxHeBe yIIIbHEHHS TpaMOyBaHHAM IIUPOKO BHUKOPHUCTOBYETHCS IS
YCYHEHHSI (YaCTKOBOI'O UM MOBHOI'0) MPOCA/IKOBUX BIACTUBOCTEH JiecoBUX nopia. Crocid
3aCTOCOBYETHCS B TPYHTax 31 CTymeHeM BojorocTi MeHmie 70% 1 3miHCHIOETbCS TpU
OITUMAJIBHIM BOJIOTOCTI. YIIUIbHEHHS 3IHCHIOCTHCS IUIIXOM BUIBHOIO CKHUIAHHS
TpaMOOBKM Macoro 3 — 7 T 3 BUcoTH 4 — 8 M. TpamMOyBaHHSIM CTBOPIOETHCS YIIUTbHEHUN
map TPyHTY TOBIIMHOIW 1,5 —3,5M 3anexHo Big mMacu TpamOOBKH, IUIONI i poOoYOi
MOBEPXHI, BUCOTH CKUAHHSI, YUCIIA yIapiB, BUAY TPYHTY, HOTO IIUTLHOCTI i BOJIOTOCTI.

YminbHeHHS €Hepriew BHOYXY (celicmiuHe yiuubHeHHs). B
PoOypeH1 CBEPJIOBUHU, PO3TAIIOBAHI 1O KBAJpaTHIN CITII, OMYCKalOTh JIAHITFOKOK
naTpoHiB BUOyXoBOi peuoBuHH. Ilicisi BUOyXy CBEpAJIOBUHU IOIIAPOBO 3alOBHIOIOTH
TPYHTOM 1 YHIUIBHIOIOTh TPAMOYBAaHHSIM MPH ONTUMaJIbHIN BojorocTi. OfHa 3 BaKIMBUX
YMOB SIKICHOTO VIIUIGHEHHSI TIOpiJ] BUOyXaMu — TIPOBEJCHHS BHOYXYy O€3 yTBOpPEHHS
BUKWAY YW BUMNOPY TpyHTY. CeHCMOYIIUTLHEHHS 3aCTOCOBYETHCS ISl YIIUTBHEHHS
MIIAHKX 1 JIECOBUX MOPIJ], B OCTAHHBOMY BUIIAJIKY YaCTO Y MOEIHAHHI 13 3aMOYYBAHHSIM.

MexaHidyHe yUiJIbHEHHS MacHBY mopija cBaswmu BelBumu
CBall, 3aHypeH1 B 1mopoay Oe ii BUIMKHU, B SIKINCh Mipl BUSIBJISIFOTH YIIUIBHIOIOUY IO Ha
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MAacuB MOPO/IM 33 PaXyHOK 3MEHIIIEHHS MOPUCTOCTI 1i HABKPYT CBail Ha BEJIMUUHY, PIBHY
CyMapHOMY 00’ €My TiJia 3a0UTHX CBa.

HaOuBHi cBai BIAIITOBYIOTh IIUIIXOM IPUTOTYBaHHS OTBOPIB B TOpOal 1
3aIOBHEHHS iX OLIBII IIUTLHUM 1 CTIMKMM MaTrepiajioM, HDK cama mopoja. 3alieKHO BiJT
CKJIaJly 3allOBHIOBa4Ya HAOMBHI CBai OyBarOTh OCTOHHUMH, 3a11300€TOHHUMH, MIIIAHUMH,
IIEMEHTHO-TIIIIAHUMH Ta 1H. 3a JONOMOT0r HAOMBHUX CBail 3MIITHIOIOTH ITyXKl MAJIOMIIIHI
mimiadi, Topd’ sSTHO-MYJIMCTI, TIMHKUCTI (HECTIMKOT KOHCHUCTEHIIT) TTOPOJI B aKTHUBHIN 30HI
OCHOB CIIOpY/I.

YminbHEHHS NPOCAaAKOBHUX TPYHTIB TNONEpPEeaAHIM
3aMOYyBaHHSM TIPYHTYETbCS Ha X 3MaTHOCTI CaMOYIIUTbHIOBATUCH TPHU
3BOJIO’KECHHI TT11 JIIEFO BIIACHOI Baru. Y UIUIbHEHHS MPOCAAKOBUX TPYHTIB BiJl BJIACHOI Baru
BIIOYBA€ThCS 3 JCSIKOI INIMOMHM, Ha SIKIH HANpyrd Bij BJIACHOI Bark BOJIOHACHYEHOTO
TPYHTY MEPEBUIIYIOTh BETMUUHY MTOYATKOBOI'O MTPOCAKOBOTO TUCKY. TOMY BEpXHI IIapu
MAaCHBY 3JIUIIAIOTHCS HEYIILTHBHEHUMH.

3aMouyBaHHSI 3/IMCHIOETHCS 3 TIOBEPXHI JHA KoTiIoBaHy rimounoro 0,5—-10wm 3
MOCTIMHO MIATPUMYBaHUM PiBHEM BOJM BUCOTOIO He MeHie 0,3 M. B okpemux Bumagkax
— TpU 3HAYHIA TOBUIMHI MPOCAJAKOBOIO IApy — 4Yepe3 MpoOypeHi CBEpUIOBHHHU.
3aMOuyBaHHS TMPOBOJUTHCS JIO JIOCATHEHHS YMOBHOI CTa0UT3alli MpOCaiKH, IO
npuiMaeTbes MeHme 1,5 MM Ha 100y Ha POTSA31 OCTAHHIX I’ SITU THIB 3aMOYYBaHHSL.

3. Dizuxo-ximiuna meniopayisi nopio. Criocobn (Pi3UKO-XIMIYHOT Memioparii
LIEMEHTAIlisl, TJIMHU3AIs, O1TyMi3allisl, CUTIKaThu3allisl, CMOJIM3allisl, TEPMIYHE 3MIIIHEHHS,
3aMOpPOXKYBaHHs1) 3aCTOCOBYIOTBCS: JUIS IOCUIIEHHS OCHOB (DYHJIAMEHTIB M1/ ICHYIOUHMHU
OyaIBISIMU; TIPY PO3KPUTTI KOTJIOBAHIB;, MPU MPOXOALIl TIPHUYMX BHPOOOK 1 TYHENIB
METPO; Il CTBOPEHHS MPOTH(PLIBTPALINHMX 3aBIC 1 YKPIIUIEHHS OCHOB TAPOTEXHIYHUX
CHOpy/[I; Uil 30UIbIIEHHSI HECYYOi 3JaTHOCTI CBaii 1 0rop.

[fleMmeHTamisa 1 TAUMHU3AI1S CKEJILHUX MOPI MPEACTABISIOTH COO0IO
npumycoBe (T TUCKoM 10 2,0 Mna) BKOpIHEHHSI B MOPOY LIEMEHTHUX YM IIEMEHTHO-
IJIMHACTUX PO3YMHIB, fKI 3 YacOM YTBOPIOIOTH HIUIbHUM LEMEHTHHHA YW LIEMEHTHO-
[JIMHUCTUM KaMiHb, 110 3allOBHIOE OUIBII-MEHII IIUIbHO TPIIIMHA MW  MYCTOTH.
3aCTOCOBYIOTBCSI  [iBA THUIM TAaMIOHAKHMX  PO3YMHIB: @) TaKi, IO IIBUAKO
PO3IIAPOBYIOTHCS 3 BEIMKUAM BOJIOBHUIUICHHSM (IIEMEHTHI CycIieHsii); 0) cTaOiuibHI
PO3YMHM 3 HEBEJIMKUM BOJOBHIUICHHSIM (IIEMEHTHO-TJIMHUCTI, 11EMEHTHO-OEHTOHITOBI
Ta 1H.).

Cycrniensii, 1110 MBUHO PO3IIAPOBYIOTHCS, HAMOUTBIN e(hEeKTHBHI Y BOJOHACUICHUX
nopozax. BUKIIOUEHHSAM € TIOPUCTI HAMIBCKENbHI TOPOJH, CyXi CIab03I[eMEHTOBAaHI
ITICKOBHKH 1 ajieBpomiTH. [1o1i0HI mopou 00e3BOHKYIOTh IIEMEHTHI PO3YMHU B TIPOIIEC]
1H’€KIIll, M0 TPHU3BOIUTH JO TMOTIPIICHHS SKOCTI IeMeHTarli. CraOulbHI pPO3YMHU
JIOIUTHHIIIIE 3aCTOCOBYBATH B «CYXHX» TIOPOJIAX, Jie HeOe3MeuHe /IS [IbOTO THITY PO3YHHIB
PO3PLIKEHHS ITA36MHUMHI BOJAMH HE MOYKE MaTH MICIIS.

SAxicTe 1iemMeHTarii 6arato B 4OMY 3aJISKWUTh Bl THCKY, 3aCOCOBYBAHOTO IIPH
iH’ex11ii. BoHa moBuHHA OyTH JOCTaTHHO BHCOKOIO, II00 TIEPEIIKOIKATH TEPETIACHOMY
BUTIAJIAHHIO YaCTOK IIEMEHTY B OCAJIOK 1 YTBOPEHHIO KOPKiB. OJJHOYACHO BEJTMUMHU THUCKY
1H’€KITi HE TOBMHHI TIEPEBUIIYBAaTH JESKUX KPUTHMYHUX 3HAUYEHb 3 THUM, 00 HE
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CIIPUYMHATH PO3MHUBY MOPiJ 32 HAIIAPYBAaHHSAM W HEIOMYCTUMUX PO3PHUBIB ILIACTIB 3a
MEXaMH IIeMEHTOBaHOi o0yacTi. ONTUMaibHI 3HAYEHHS THUCKY 1H €Kl 3BUYANHO
NPU3HAYAIOThCS HA OCHOBI JIOCTIMHUX poOiT. BuOlp TUMy TaMImoOHa)XKHOTO PO3YMHY 1
eeKTUBHICT, IIEMEHTaIlli W TJIMHMW3AIli 3aJekaTh BIJ XapakTepy TPIIIMHYBATOCTI
(IIMpUHA PO3KPUTTS TPIIIMH, HASIBHICT 1 CKJIAJ 3allOBHIOBAaYa Ta iH.), IIBUIKOCTI PyXy
T1I36MHUX BOJI Ta X XIMIYHOT'O CKJIQTy.

[TpoTudineTpariiiiHi 3aBiCH 3BHYAaHO BJIAIITOBYIOTH 13 OJIHOTO-ABOX (piaine —
OLTBIIIE) PS/IIB IIEMEHTAIIIMHIX CBEP/IOBUH 3 BIJICTAHHIO MiJl psiaaMu 1 — 3 M i BIZICTaHHIO
MDK CBEpIJIOBUHAMHM B psay Big 1,5 g0 5 wm. IlnommuHy mpoTudUIbTpalliiiHy 3aBicy
BJIAIITOBYIOTh 3BUYANHO Yy BUIJIS/I MEPEXI CBEPJUIOBUH, PO3MILICHUX B IIAXMaTHOMY
TOPSIKY, 3 PO3PAaXyHKy OJHA CBEpIOBMHA Ha 4 — 16 M2 YKpIUIO0Uy LEMEHTALIO
BUKOHYIOTb Y BUIVISIII CITKU CBEP/IOBHH 3 PO3PAaXyHKY OJIHA CBEPJIOBUHA Ha 9 — 36 M? i
IO MICIIIO, 32 YMOBH IT1ICIYKH ITEBHUX TPIIIIMH UM CUCTEM TPILITHH.

Merton raps4oi 0 iTyM i3 a1 11 IPYHTYEThCS HAa BIACTUBOCTI PO3ILIABIECHOTO
0ITyMy pI3KO 3HIKYBATH PYXJIMBICTH MPH 3aCTUTAHHI JI0 TEMIIEPATYPU TIPCHKUX TMOPII.
HarniTanust rapsdoro OITyMy 3IIMCHIOETBCS TOMIIAMU YE€pEe3 CBEPUIOBHHU 13
BCTAHOBJICHUMH B HHMX CHELIALHUMU 1H €KTOpaMH, 110 3a0€3MeUyI0Th MiAIrpiB 0iTyma B
CTBOJII CBEepAJIOBUHM. [lpm rapsuiid OiTymizamii BHKOPUCTOBYIOThCS OITYMH MapoK
BH-I1-Y, BH-III 1 BH-II-Y. Temneparypa OiTyma B KOTJII MIATPUMYETHCS Ha PIBHI
180-190°C. OcHoBHa 001aCTh 3aCTOCYBaHHS IIbOTO CIIOCOOY — TIIPOI30JIALis MIAXTHUX
CTBOJIIB Ha COJITHUX POJIOBHUINAX.

CunikaTu3alis NOPII IPYHTYETHCS HA 3aCTOCYBaHHI TEXHIYHOIO CHITIKATY
HaTpito (PIAKOrO CKia), KUK MPH B3AaEMOJII 3 KOAryJIsiTOPOM BUALUISIE I'ellb KPEMHIEBOI
KHUCJIOTH, SIKa BUKOHYE POJIb IITYYHOT'0 IIeMEHTY (puc. 35).

A) JIBopo3urHHMI CHOCIO  CHITIKATU3aIlll 3aCTOCOBYEThCS JUISL  3aKPIIICHHS
MIIAaHUX 1opia 3 koediuieHToM puibTpaii Big 2 10 80 M/100y 1 nossirae B I0YEProBoOMy
HarHiTaHHI Ha 3a7aHy TIMOMHY PO3YMHIB CHJIIKATy HATPilO 1 XJOPUCTOrO KaJbliio. Y
pe3yIbTari MilaHi MOpoIu JICTAIOTh MILHICTb PH OTHOOCHOMY CTHUCKY 1,5 —5 Mra.

b) lns 3akpimieHHs Mmu@aHux mnopin 3 koediuieHtoMm ¢(uibTpanii Big 0,5 g0
5 M/100y 3aCTOCOBYETHCS OAMH TE€IECYyTBOPIOIOYMIA PO3YMH, MPUTOTOBAHMN 3 CyMILI
CHJTIKaTy HaTpito 3 KoaryJsiHToM (opTodochopHa, KpeMHEPTOPHUCTOBOIHEBA KUCIOTH a00
amoMiHat Hatpito). [Tpu 3MiTryBaHH1 IIMX PO3YMHIB YTBOPEHHS TEII0 KPEMHIEBOT KUCIIOTH
BIZIOYBa€THCS Y 3a/1aHMid "ac. [t yCyHEeHHs MPOCaIKOBUX BIIACTUBOCTEH JIECOBUX TIOPIJT 3
koedimieHToM ¢utbTpariii He MeHie 0,2 M/100y 1 €MHICTIO MOTIMHAHHS (B JIYKHOMY
cepenopuiti) He MeHmie 10 mr/ekB Ha 100 T CcyXoro rpyHTY 3aCTOCOBYEThCS CHOCIO,
OCHOBaHMI Ha 1H €Ki TUIBKM OJHOTO PO3YMHY CcUiKarty Hatpito. Crocid Tra3oBoi
CHJTIKaTH3aIlii, OCHOBaHWI Ha TOCTIJOBHIN TOa4i B IIOPOBHH MPOCTIP PO3UMHIB PIAKOTO
CKJIa 1 BYIJIEKUCIIOTO razy (mpu HajumikoBoMmy THCKY 0,4 —0,5 Mma), 3acTOCOBYETHCS
JUISL 3aKpIIUICHHS] MIIIAHUX 1 THIyBaTux mopia 3 koedimieHToMm (imbrparii 0,2 —
20 M/mo0y.
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Puc. 35. CunikaTu3auis J1€COBUX IPYHTIB:
a) o OyaiBHULITBA; O) ipu fedopmanii Oy/1IBesb B pe3yabTaTl IPOCAIKU IPYHTY;
1 — minsiHKa cuiliKaTU3alli; 2 — JIECOBI MMPOCAIKOBI IPYHTH; 3 — HEMTPOCAIKOBI
IPYHTH; 4 — HaPSIMKH 1H’ €KITIH; 5 — TIACTeNsII09a TOBINa; 6 — Oy MiBIIi

CMonam3aiis— cnociO rpyHTYETHCS HA BUKOPUCTaHHI BUCOKOMOJIEKYJISIPHUX
OpPraHiyHUX CIOJMYK TUIYy KapOamigHUX  (MOYEBHMHHO(OPMAIBACTIIHMX),  SIKI
HarHiTalThCA B MILIAHUI TPYHT 3 KoedilieHToM ¢utbTparii Big 1,5 10 5 M/no0y y Burisai
BOJIHMX PO3YMHIB 3 JOOABKOI KOAryJsHTIB. Meka MIIIHOCTI Ha CTUCK 3aKpIIUIEHUX
3pa3kiB TpyHTYy ckiagae 0,5 —5,0Mmna. ¥V sSKocTi KOaryJsHTIB 3aCTOCOBYIOThCS COJISTHA
abo mraBneBa kuciotd. [Ipu BmicTi kapOonatiB Big 0,1 10 3% HeoOXigHa momnepemHs
00po0OKa rpyHTY PO3YMHOM 3 — 5% KUCTIOTH.

Cumikaruzaniiss 1 CMOJIM3allisl TIOpia 3AIMCHIOIOTHCS NMUIIXOM HAarHITaHHS dYepe3
cUCTeMy 1H €KTOpiB (110 3a0MBAIOThCS B TPYHT UM OITyCKAIOTHCA Y CBEPIJIOBHHY)
BIAMOBIAHUX XIMIYHMX 1H €KIIIMHUX pO34MHIB. HarHiTaHHA XIMIYHHX PO3YHHIB
MIPOBOJMTRLCS] B OTHOPIJIHI 32 BOJOMPOHUKHICTIO TMOPOJIU — 3aXOJIKaMU 3BEpPXY BHU3 YU
3HHU3y BBEpX, B HEOJHOPIIHMX 32 BOJOMPOHUKICTIO MAacHBaxX IIapu 3 OLUIBIIOO
BOJIOTIPOHUKHICTIO OOpOOJISIIOThCS B Teplry 4epry. ['paHWdHa BeMYMHA THCKY
HaTrHITAaHHS BU3HAYAETHCS MPOCKTOM Ha OCHOBI JIOCTIMHUX poOiT. By, koHIEHTpalis 1
perenTypa XiMIUHUX PO3YUHIB BU3HAYAIOTHCS 3AJICKHO BiJl IH)KEHEPHO-TEOJIOTTYHUX YMOB
1 MPU3HAUEHHSI 3aKPITUTFOBAHOTO TPYHTY.

Cuikatyzaliist 1 CMOJIM3allisi 3BUYaifHO 3aCTOCOBYIOTHCS SIK CIIOCOOM TOCTIHHOTO
3aKpIIJICHHS TPYHTIB OCHOB OY/IIBENb 1 CIIOPYA, CTBOPEHHSI (PYHIAMEHTIB 13 3aKPIILIEHOrO
IPYHTY i OOJIAIITYBaHHS BOJOHENPOHUKHHX 3aBIC.

TepMiduHe 3MI1IIHEHH I OCHOBAaHE Ha HarHITaHHI PO3IMEYEHUX Ta3iB, fKi,
NMPOHUKAIOYM B TOpPH, OONAMOIOTh TPYHT 1 30UIBIIYIOTH HOTO  MIIHICTS.
BucokoremniepatypHi ra3u ra3u MOXYTb OyTH OTpuMaHi: a) O€3MOCEepPeaHBO Yy
CBEp/JIOBMHI TIPU CHAJIOBAHHS B HIM PIIKOTO YW Ta30MOAIOHOTO manuBa; 0) mo3a
CBEPJIOBUHOIO — IIIJISIXOM HArpiBy CTUCHYTOTO TIOBITPS B CHEHIATLHIX MPOKATFOBATLHIX
revax 4y MUITXOM CIIATFOBAHHS MTAJIMBA B PI3HOMAHITHUX arperarax. TepMmiuHe 3MIITHeHHS
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HAWOIIbHIIIE 3aCTOCOBYBAaTH B MAJIO3BOJIOKEHUX JIECOBUX IMOPOJAAX, IO MAalOTh
JOCTaTHIO Ta30MpPOHUKHICTh. Crocid 3acTOCOBYETHCS 3 METOK 3MIIIHEHHS OCHOB
ICHyrouMX Oy/IiBeNb 1 CIOPYA YW CTBOPEHHS (DYHIAMEHTIB 13 3aKpIIJICHOIO TPYHTY.
CrnanmroBaHHS TaIMBa TMPOBOAUTHECSA Yy CHEIiaIbHO MPOOYpeHUX CBepIoBUHAX. JIyist
OTPUMaHHS MAacHBY 3MIITHCHOTO TPYHTY 3adaHoi (GopMH HEOOXiTHE JIOTPUMAHHS
HACTYITHUX YMOB: HaJiifHa TepMeTH3allisl YCTsS CBEPUIOBUHH; TepeMilleHHS (pOHTY
TOpIHHS TAJIMBa TIO JIOBXWHI CBEPJIOBHHH; MiATPUMAaHHS B CBEPJIOBHHI BKa3aHOI y
NpOeKTI TemrepaTypu. MakcumanbHa TeMmrepaTypa B CBEPUIOBHHI MOBMHHA OyTH Yy
miarasoni 900 — 1100°C.

Cepenniii MATOMHHA THCK Ha TOBEPXHIO TEPMIYHO 3aKPIIUICHUX MAaCHBIB CIiJ
ninTpumyBaty He Outeine 1,0 MITa. Tepmiune 3akpirieHHs B IPOCAIKOBUX TPYHTaX CIiJ,
AK TPaBUJIO, TPOBOJUTH HAa BCIO TNMMOMHY TOBII. SIK BUKITIOYEHHS JOIYCKA€ThCS
oOJamTyBaHHs MAaCHBIB HE Ha BCIO TJIMOWHY TOBIIIL.

tyune 3 a M O p 0 K y B @ H H s NOPIA 3aCTOCOBYETHCS Y CKJIQJHUX
T1IPOTEOIOTTYHMX YMOBaX fK CIOCIO THMYacOBOTO YKPIIUIEHHSI BOJOHACUYEHUX MOPIJT
IUIIXOM CTBOPEHHS BOJOHENPOHUKHOI JIbOJOTPYHTOBOI 3aropoy 13 3aMKHYTHUM
KOHTYpPOM TIpY OYIIBHUIITBI MII3EMHUX CIIOPY/I 1 00NaITyBaHH1 (hyHIAMEHTIB TIMOOKOTO
3aKJ1aICHHSL.

Cru1aj iHAK€HEPHO-Te0JIOTTYHUX JOCTI/IKEeHb

II'J], axi mpoBOAATBCS ISl PI3HUX BUIIB OYIIBHHUIITBA, MOAUIAIOTHCA Ha
Meplou: MIATOTOBYMM (MEPEANOIbOBUI), MOJLOBUM 1 KAMEpaTbHUM.

VY miaroroB4oMy mnepiofil BUBYAOTH T'€OJIOTIYHY OyAOBY, T'IPOTEOJIOTIYHI Ta
1HKEHEPHO-TEO0JIOTIYHI YMOBU PaliOHy 3a apX1BHUMH, (POHAOBUMHU Ta JIITEPATyPHUMU
Marepiajgamu, a TaKOK BUPILIYIOTh OpraHi3alliiiHl MMTaHHs i TOTYIOThCS A0 BUi31Yy B
ToJIe.

B monboBuii mepios MpoOBOAATH 1HXKEHEPHO-TEOJIOTIUHY 3HOMKY, TeodiznyHi
JOCIIKEHHS, PO3BIyBalbHI OypoBI pOOOTH, CTaTHYHE 1 JUHAMIYHE 30HIyBaHHS,
ripHU4Yl poOOTH, 1HXKEHEPHO-TEOJOTiYHE OMpOOYyBaHHSA TIPCHKUX TMOPIJI, JIOCIHIIHI
1HKEHEPHO-TEOJIOTIYH1 POOOTH.

B kamepanbHuii mepioi oOpoOJSIOTH PE3yNbTaTH MOJBOBUX JOCIIIKEHB,
CKJIAJaoTh 3BIT 1 TIpadiuHi JOJATKM [0 HBOIO — KapTH, pPO3pi3U, KOJOHKHU
CBEP/IJIOBUH 1 T.]I.

Inswcenepno-zeonoziune snimannsn (IF3). oMy Hanexuts mpoBinHe Micie B
3aragpHOMYy Komiuiekcl I['J[. BoHO mnpoBoaMTbCS MAJie BUBYEHHS 1HXKEHEPHO-
re0JIOTIYHUX YMOB TepUTOpPii MaliOyTHHOTO OYy1IBHULITBA.

HetanpHicTh 113 Bu3Ha4aeThCsi MacmITaboM, BUOIP SKOTO 3aJ€KUTh Bl MOTO
MPU3HAYEHHS, CTaJli MPOEKTYBaHHS, CKJIAJHOCTI 1HXXEHEPHO-TE€OJOTIYHUX YMOB
MICIIEBOCTI. 3aJIeKHO BiJ MacmTaby 3MOMKH TOIISIOTHCS Ha JIpiOHOMAcIITaOHI —
Bia 1:500 000 i apibnime, cepeaubomaciutadbui — Big 1:200 000 go 1:25 000 1 kpynHO
macmtabsi — Big 1:10 000 1 kpymHiri.
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JpibHOMAacIITaOH1 3MOMKH MPOBOJISATH HA 3HAYHUX 3a TUIOIICIO TEPUTOPISIX JIJIs
OOIpYHTYBaHHSI TMEPCHNEKTUBHOTO IUIAHYBaHHS, HANPUKIAL A CKIAJaHHS CXEMHU
KOMIUJIEKCHOTO BUKOPHUCTaHHS piuku. HalfwacTime npu ckiagaHHi KapT MaciTady
1:500 000 oO6MexyIOThCS BUKOPUCTAHHSIM (OHIOBUX 1 JITEpaTypHUX MarTepiaiiB 1
IPOBEJICHHSIM OKPEMHUX IMOJbOBUX MAapIIPYTIB Uil YB’SI3KM BIIOMHUX (PAKTUYHUX
JTaHUX.

CepennpoMacmiTabHi  3WOMKH  CIIyaThb JUIsI  OOIPYHTYBaHHS  TEXHIKO-
exoHomiuHoi gomoBiai (TE/l), a mpu mpocTHX iHXEHEPHO-TEOJOTIYHUX yMOBax M
HECKJIQJIHOMY XapaKTepl MPOEKTOBAHUX CIOPYA — ISl OOTPYHTYBaHHSI MPOEKTHOTO
3aBJaHHS.

KpynnomacmraOHi 3HOMKH BHKOHYIOTH Yy MeXaX AUISHKH, sika BUOpaHa s
PO3MIIIEHHS TPOEKTOBAHOI CIIOPY/IU, AJII OOTPYHTYBaHHS IPOESKTHOTO 3aBaHHS.

[Ipu iHXEHEpHO-TEOOTIUHIM 3HOMIIl BUBUYAIOTH: TE€OJIOTIUHY OYyZOBY paiioHy,
reoMopdoJIOTiYHI YMOBH, TIIPOreOoJIOTIUHI YMOBH, (izuko-reorpadiuni ymoBu. B
mporeci 3MOMKM OOCTEXYIOTh ICHYIOUl CHOpPYAM MJII OTPUMAHHS JaHUX PO
BEJIMYMHY yCAJKU OCHOB, CTIMKOCTI BIJIKOCIB, JOPOKHUX BUIMOK, HACHUIIIB, Kap’ €pIB,
MOCTIB Ta 1H.

OcHoOBHUI BHJl POOIT MpH 3WOMII — MapIIPyTHI AOCIIKEHHS. B koMmIueke
3MOMKH BXOJSTh TaKoXX reodi3udHi poOoTH, OypiHHS CBEPJIOBHH 1 MPOXOJKa
ripHUYMUX BUPOOOK (mypdiB, kaHaB). [Ipu mpoBeneHHI MapUIPYTIB BEIETHCS OIHC
MOpiJl B MPUPOJIHUX BIJACIOHEHHSX YU CTIHKaX TIPHUYUX BUPOOOK, popm penbedy,
MPUPOJHUX 1 IITYYHUX BOJOMPOSBIB (JKEpes, KOJOMASI31B, CBEPAJIOBHH), (i3UKO-
reorpayHuX SIBUIL.

[Ipu onuci eipcokux nopio 3BUYaiHO BKa3yIOTh iX Ha3BY, KOJIp B CyXOMy W
BOJIOTOMY CTaH1, MIHEpaJIbHUN 1 MEXAHIYHUI CTaH, HAsSBHICTh BKJIIOYEHb, XapaKTep
IIEMEHTaIllil CKJIaJl IIEMEHTY, HasSBHICTb B TOPOJAlI MOp 1 MYyCTOT, iX Xapakrep 1
pPO3MIpH, HASBHICTb TPIIIMH, iX TOXOJDKEHHS, PO3MIpH, XapaKTep 3arOBHEHHS,
CTPYKTYpPY 1 TEKCTYpY, BOJIOTICTh, CTYyIiHb PO3MOKAEMOCTI, CTYIiHb BUBITPIOBAHHS
nopoau. [ns ckenbHUX Mopig 0cOOJIMBO BayKJIMBO BUBYUTH 1X TPIUIMHYBATICTh.

OcHOBHUMHU 00’ €KTaMH 2€0MOPPONOCIUHUX CHOCMeEpediceHb € PIYKOBI IOJMHH
Ta iX €JIEMEHTU. 3BUYAMHO BU3HAYAIOTh TTUOMHY €pO31WHOTO BpI3y JIOXKa JIOJIHHH,
nonepeyHuid mpodiinb TONMHU, KPYTU3HY ii CXWIiB. BCTaHOBIIOIOTH 3B 530K (popM
penbedy 3 reosIOriYHO0 OYA0BOIO TEPUTOPIT 1 HASIBHICTIO TEKTOHIYHUX TTOPYIICHb.

Lliopoceonociuni cnocmepedicentss 3aKJIIOYAlOThCS 'y BUSIBJICHHI BOJOHOCHHUX
TOPU30HTIB, BCTAHOBJIEHHS TIJIOII iX MOIUPEHHS, CKIaAy 1 TOTYXKHOCT1 BOJIOBMICHHUX
mopia Ta iX BOJOHOCHOCTI. OCTaHHIO XapaKTePU3YIOTh J1e0ITaMu JKEepesl, KOO IsI31B
g cBepyioBUH. [lpu omumci Jpkepena BKa3ylOThb MOro MiICHE3HAXOKEHHS IO
BIJTHOILIEHHIO JI0 SIKOTO-HEOYIb €NIeMEHTY peiibedy uYd OJIM3BKOTO HACEIECHOTO
MYHKTY, Ha3By 1 BIK BOJIOHOCHHUX IOPiJ, XapakTep BUXOAY BOJM, ACOIT JKepena,
Gi3u4HI BIIACTUBOCTI BOJAM;, MPU HEOOXIAHOCTI BIAOMPAOTH MpPOOYy BOAMU IS
XIMIYHOT'O aHAJTI3Y.

[lpy  iHKEHEPHO-TEOJIOTIYHOMY  3HIMAHHI  IMIMPOKO  BUKOPHCTOBYIOTH
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aepodOTO3HIMKHA TepuTopii. 3 11X JOMOMOTOK0 MOXKHA OTpPUMATH YSBJICHHS PO
0COONMBOCTI penbedy TEpUTOpii, POCIMHHICTD, TPYHTH, AESKl (HI3UKO-TEOJIOTIYHI SBHUILA
(3cyBH, KapcT Ta 1H.), MPOCTEKUTH TOIIMPEHHS OKPEMHX IUIACTIB TOPIJ, BHUSIBUTU
TEKTOHIUHI TOPYIICHHS, 30HA PO3BAHTAKEHHS TII3EMHHUX BOJI TOIMIO. AepohOTO3HIMKA
Jal0Th MOYKIIUBICTh CKJIACTH TIOTIEPEHE YSBICHHS PO IHKCHEPHO-TCOJIOTTYHI YMOBHU
TEPUTOPIi 32 BCTAHOBJICHUMHU reOMOP(HOJIOTTYHUMY, TiporpapiyHuMH, re000TaHIYHUMH,
IPYHTOBHMH YMOBaMH 1 32 XapaKTepPOM TOCTOIaPChKOr0 OCBOEHHS TepuTopii. BimomMocri,
OTpUMaHi 3a JOMOMOTOI0 aepo(OTO3HIMKIB, y 3HAUHIN Mipi MPHUCKOPIOIOTH TPOIIEC
TH)KEHEPHO-TEOJIOTTYHOT 3HOMKH.

T'eoghizuuni Oocnioymcennsa. BoHM OCHOBaHI Ha 3aMipIOBaHHI TMHUTOMOTO
EIEKTPUYHOTO OMOpYy TMOpia (EeIeKTPOpO3BiaKa), MArHITHUX BIIACTUBOCTEH IMOPiJ
(MarHiTOpo3BiKa), IMIBUAKOCTI TMOIIMPEHHS TMPY>KHUX KOJMBAaHb B MOpPOJax
(ceiicMOpO3Bi/iKa), 1HTEHCUBHOCTI BHUIIPOMIHIOBaHb PAJI0AKTUBHUX PEYOBUH IpU
MPOXOJIKEHHI iX Yepe3 rpchKi MOpoau (SACpHI METOAM) 1 T. 1.

['eodi3uuni  HOCHIMKEHHS MO3BOJISIIOTH BHU3HAYUTU TOTYXKHICTh IMYXKHUX
YETBEPTUHHUX YTBOPIB 1 TTUOMHY 3aJIATaHHS KOPIHHUX TIOP1Jl, BUSBUTH 1 OKOHTYPUTHU
PIYKOBI JOJWHU, PO3WICHYBATH TOBIIY IMOPiJ HAa BEPCTBU PI3HOTO JIITOJOTIYHOTO
CKJIaJly, BUSIBUTH TEKTOHIYHI MOPYIICHHS, KAPCTOB1 30HU 1 MOPOXKHUHU B MOPOJAX,
BU3HAYUTH TJIHMOUHY 3alisiTaHHS TPYHTOBUX BOJI, HANPSIMOK 1 IMIBUJAKICTE PYXY
MI3eMHUX BOM 1 T.1.

Po3esioysanvni oyposi pooomu. Bonu npoBosThes K B nporieci I 3HiManHS,
Tak 1 MpU JCTAIbHUX JOCIHIDKEHHSX Ha BUOpaHUX JIsg OYyJIBHHUIITBA CIOPYI
ionaikax. 3aBAaHHAM po3BiayBasibHUX poOIT npu II'J] € BUBUEHHS TreoJOr14HOI
OynoBH JOCHIPKYBAaHOTO pailoHy Ha Ty 4YM I1HOIY TJIHOWHY, BigOip mpo0,
onpoOyBaHHS i BUMPOOYBAaHHS TMOPiA NIl BUSHAYECHHS 1X 1HKEHEPHO-TEOJOTIYHUX
BJIACTUBOCTEH, BHSBJICHHS BOJOHOCHMX TOPHU30HTIB, CTyHE€HS OOBOJHEHOCTI 1
(GIbTpalliHUX BIACTUBOCTEN MOP1JI, BUBUCHHS XIMIYHOTO CKJIAY MIJ3€MHUX BO/I.

Jlo cknaay po3BimyBajdbHUX POOIT BXOAATH OypIHHS CBEPAJIOBUH, 30H1yBaHHS,
MpoxojiKa IrypQiB, IIaXT, IITOJEHb Ta ITHIIMX FIPHUYUX BUPOOOK.

Oco0nuBiCTIO OYpIHHS 1HXXEHEPHO-TE€OJOTIYHUX CBEPAJIOBUH € HEOOXIJTHICThH
OTPUMAaHHS 3pa3KiB MOPiJ 3 HEMOPYIIEHOI CTPYKTYPOIO 1 HAWIOBHIIIOTO YSIBJIEHHS
PO BOJOHOCHI TOPU30HTH. 3a MPHU3HAYEHHSM 1H)XEHEPHO-TEOJIOTIYHI CBEPAJIOBUHH
NOJUISIOTECS Ha KapTyBajbHI (30HAYBallbHI), PO3BIAyBajJbHI 1 CIELIAJIBLHOTO
npusHaueHHsa. KapTyBajbHI CBEpIJIOBUHU CIyXaTh JUIsl BUBYEHHS T'€OJOTTYHOTO
pO3pi3y, 3 HUX BIAOUPAIOTH 3pa3Ku MOPIJl 3 MOPYIICHOI CTPYKTYporo. Po3BimyBanbHi
CBEPIJIOBUHU OYypsATHh HE TIIBKU JUIsl OTPUMAaHHS T€OJOTIYHOI MOKyMEHTAIlli, ane u
JUTSI BiIOOPY MOHOJIITIB 3 HEMOPYIICHOIO CTPYKTYPOIO.

[Tpu II'JI 3acTocoByrOoTh Taki crocobu OypiHHS: yAapHO-KaHaTHWUM, yAapHO-
o0epTanbHUM, KOJIOHKOBUM, BIOpaIlIiHUHN, IIIHEKOBUH 1, piJillie, pPOTOPHUH.

VY napHo-kaHatHe OypiHHS PEKOMEHJIYEThCS 3aCTOCOBYBATH MPU IMPOXOIII
MyXKHUX, CKEJTbHUX 1 HAaMMBCKEIBHUX MOPiJ, a TAKOXK y THX BHUMAJAKaX, KOJU HE Tpebda
BHUBYATH CTPYKTYPY 1 MEXAHIUHI BIIACTUBOCTI MOPI/I.
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VY napro-o0epTanpHe OypiHHS MOXKE OyTH MEXaHIYHMM 1 pydyHUM. Bemmkumm
HEJIOCTaTKaMHU PYYHOr0o OypiHHS € WOro HU3bKa MPOAYKTHUBHICThH 1 TPYJIOMICTKICTD.
Jlane OypiHHS 3aCTOCOBYIOTh B OCHOBHOMY IPH MPOXO/II MyXKUX MOPIJ, TIPU I[OMY
n00yBarOTh TEepeMATi, a 1HKOJM W mepeMimiani mopoau. Jims BimOopy 3paskiB 3
IPUPOJAHOIO CTPYKTYPOIO i BOJIOTICTIO BUKOPUCTOBYIOTh IPYHTOHOCH.

KononkoBe OypinHs 3actocoByerbcsi mipu Il HaitwacTimme 1 103BoJIsiE
OTPUMYBAaTH KEpPH 3 MPHUPOJHOI0 CTPYKTyporo U BosoricTio. KojgoHkoBe OypiHHS
BUKOPHUCTOBYIOTh IIPH MPOXO/ILli CKEJIbHUX 1 HAMIBCKEIbHUX MOPIJI, @ TAKOX IIIITBHUX
31IEMEHTOBAHUX 1 MyXKHX nopia (B OCTaHHBOMY BHIAJKy 30€peKEHICTh MPUPOIHOI
CTPYKTYPH i BOJIOTOCTI JOCATAETHCS OypIHHAM «BCYXY», 0e3 TPOMHUBHOT PiTUHN).

B16pau1HHe 6yp1HH;[ IAyXe TMPOIYKTHUBHE 1 3aCTOCOBYETHCS IS MPOXO/IKH
MyXKUX TOPiA, SAKi HE MICTATh 3HAYHMX BKIIIOUYCHHb KPYITHOYJIAMKOBOTO MaTepiaiy.
Buxopuctanas y sKkocTi OypoBOro I1HCTPYMEHTY CIELialbHUX 30H[IB JI03BOJIE
B1IOMpaTH MpU 1IbOMY CIOCO01 OypiHHS 3pa3Ku MOPIJ 3 MPUPOJIHOIO CTPYKTYPOIO U
BOJIOTICTIO.

[ITuekoBe OypiHHA 3aCTOCOBYIOTh TIIBKM B IMYyXKHX MOpOAaxX; IIBUAKICT
MIPOXOJIKU MPU HHOMY BEJIMKa, ajie BOHO Ma€ JICsIKI CYTT€EB1 HEJOJIKHU: MPU TIPOXOIIII
BOXKO BHU3HAYaTH TPAHMIN PI3HUX BEpCTB 1 (IKCYBaTH TIUOUHY PO3KPUTTS
0OBOJTHEHUX TOPIJ, MPU N00YBaHHI IIIHEKA 3 CBEPAJIOBUHU MOPYIIYETHCS CTPYKTYypa
nopin. ToMmy 1IHeKoBe OYpiHHSA JOIUIBHO 3aCTOCOBYBAaTH Y TUX BHUIAJKAX, KOJIU
Tpeba JOCATTH TO1 UM 1HIIOI IITMONHU 0€3 JIeTaTbHOTO BUBUEHHSI MOPI/I.

PotopHe OypiHHS 3acTOCOBYIOTh B OCHOBHOMY IIpH OypiHHI TJIUOOKHUX
CBEP/IJIOBUH BEITUKOTO JlilaMeTpy.

[Ipoxoaka CcBEpIJIOBMH MpH BCiX crnocodax OypiHHS CYIpPOBOIKY€ETHCS
pPETENBHUM OTJISIAOM, OMPOOYBaHHSAM 1 OMKMCOM 3pa3KiB MIAHATHX IMOPiJ, 3aMipamu
INIMOVHYU MTOBEPXHI Ta BCTAHOBJIEHOTO PiBHS BOJIU.

SAxmo HeoOX1aHUM BiIOIp MOHOJITIB MOPi, TO KIHIIEBUH JllaMEeTP CBEPJIOBHUH
MOBUHEH OyTHU HE MEHIIUM 127 MM, SIKIIIO K B110OPY MOHOJIITIB HE BUMAracThCsl — HE
MeHie 75 mM. [louaTkoBi miameTpu OypiHHS BU3HAYAIOTHCS 33JaHOI0 BEITMYUHOIO
KIHIIEBOTO JiaMeTpa, a TaKOXK KIJIBKICTIO 3MIH JlaMeTpa IO TJIUOHHI CBEPIJIOBUHHU
pH ii oOocaari Tpyoamu.

Cmamuune i ounamiune 30H0yéannsn. B ocTaHH1 POKYU MOIIUPEHHS OTpUMana
MPOXO0/IKa BUPOOOK METOJAOM CTATUYHOTO 1 IMHAMIYHOTO 30H/{yBaHHSI.

Cratuune 3oHayBaHHsA (TIEHETpaIlis) TPYHTYEThCS HA  BJABJIIOBAaHHI
HaKOHEYHWKAa (KOHyca) B TMOPOJAM IIISAXOM MPUKIAJACHHS CTaTUYHOTO THUCKY
(puc. 36). 3a MBUAKICTIO 3aHYPEHHS] HAKOHEYHUKA MPU MEBHIN CTATUYHIN HaArpys3ii
MOXHa CYJIUTH Mpo xapaktep mopia. CTBOpEHO ACKITbKa KOHCTPYKINM YCTaHOBOK
JUIST CTaTUYHOTO 30HJAYBaHHS: 30HAYBaibHa YycTaHoBka bamH/[Ioyny C-832,
3MOHTOBaHa Ha Mmaci ['A3-63 3 TnuOMHOIO 30HAYBaHHSA 10 15 M; ycTaHOBKa
3ouayBanHs HH/ITy — rmubuna 3ounyBanns 1o 20 M; ycranoBka C-979 3 riambuHOI0
30HIyBaHHS 710 15 M Ta 1H.

185



Hasuanbno-memoduunuii komniexc (([H.?iceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

Puc. 36. Ilenerpartiiino-
’ KapoTa)kHa CTAHIIIS:

1 — 30HA-IATYHK; 2 — IITAHTA;
7 f}%’ 3 — Maura;
74 ,ﬁa‘!ﬂll""""' 4 —1j WIHAD:;
RO S0 APOLULTIIAD:

77 5 — KaHaJ 3BSI3KY;
; 5 5 5 ! ShEE 6 — mepecyBHa arapaTHa CTaHITiS;

S Shie [ — MyNbT yIPaBIIHHS

JlunaMiyHe 30HyBaHHS 3aKJIIOYAETHCS B 3aMIPIOBaHHI OMOpY MOPOJIU IPHU
3a0UBIli B HEl BUIBHO MaJal0YMM MOJIOTOM CTajJbHOTO HAaKOHEYHHMKA (KOHYCa).
Hakoneunuk giametrpom 70 74 MM HarBUHYYIOTh Ha IITAaHTy giametpom 42 mm. [Ipu
3a0UBII KOHYCa 3aMIpSAIOTh JIOBKUHY IHTEpPBaIy, Ha SIKUM 3aHYPIOETHCS HAKOHEUHUK
yepe3 MeBHE YKCIOo yJapiB MoJoTa. BennurHa 3aHypeHHS HAKOHEYHHUKA 1 € YMOBHUM
BUMIpPIOBAYEeM JIMHAMIYHOTO OIOpPY TMOPOJAM BTOPTHEHHIO B HEl HAaKOHEYHHUKA.
Bu3zHayarouu [uHaMIHMIA OMip pi3HUX MOPIJ [0 ONOPHIM CBEPAJIOBHHI, MOYKHA MOTIM
3a JAHMMU 30HJYBaHHS BHBYAaTH TEOJOTIYHUH poO3pi13 B PI3HUX TOYKaX
JOCIIKYBaHOI TEPUTOPII.

JlunamiuHe 30HAYBaHHA 10 TIJIMOMHU 15 M TPOBOASATH, 3a JOMOMOTOIO
yctanoBok ['inpompoekty YBII-15 ta VBII-15M, 3moHTOBaHuX Ha npudini. Bonu
CKJIQJAI0ThCA 13 CKJIQJHOI MAayTH, MEXaHI3My JUIs ii miagioMy, O€H3UHOBOTO MOTOPY
JI-6 Ta neGiaKku AJIs IMIiHoMy MOJIOTa 3 TIPHUBOJIOM.

[acturyrom KwuiBrinpoTpanc 3KOHCTpyHOBaHI aBTOMATH4YHI yCTAHOBKH JUISI
nuHamigHoro 3oHayBaHHs AJI3-1C-15 ta A/[3-2T-25, 3moHTOBaH1 Ha 6a3i OypoBoro
crtanka BYKC 1 npu3HadeHi Jyisi 30HAyBaHHSI MIIIAHO-TIMHUCTUX TIOPIiJl HA TITUOUHY
no 25 m. Ilporec 30HAYBaHHS 1 peecTpailii pe3ysbTaTiB BUINPOOYBaHb MOBHICTIO
ABTOMATHU30BAHUM.

I'ipnuui pooomu. 11i poG0oTH MarOTh mepeBary nepes OypiHHSIM CBEPIJIOBHH,
TOMY IIIO TipHUYl BUPOOKH 3a0e3IeuyroTh 0e3MocepeHii TOCTyl crocTepirada o
TIPCHKUX MOPiJA AJIA IXHBOTO OTJISiAY, BUIPOOYBaHHSA Ta B1100py npod. B Toif ke yac
ripHUYl pOOOTH 00XOATHCS 3HAYHO JOPOKYE, HIXK OypIHHS CBEPAJIOBUH.

[Ipu 1HXEHEPHO-TEOJIOTIYHUX JOCIHIKEHHSX 3aCTOCOBYIOTh Maike BCl THUIH
TIPHUYUX BUPOOOK, BIJOMI B T'€0JOrOpO3BiAYyBalbHIN crpaBl. Tak, Mpu 1HKEHEPHO-
reOJIOTIYHOMY 3HIMaHHI JUIsl PO3KPUTTS BIAKIAJIB, M0 3aJSITAIOTh MM TPYHTOBO-
POCIIMHHUM IIAPOM, MPOXOJASATh 3aKOMYIIKM — JpiOHI JIMKOMOAI0HT BUPOOKHU
rimbunoto 0,5 — 0,8 M. 3 HuUX BIIOWPAIOTH 3pa3KH TIPCHKUX TOPII 7S X OMUCYy U
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BU3HAYEHHsSI  KJacU(iKalifHUX  TOKa3HUKIB  (TpaHYyJIOMETPUYHOTO  CKJIaLy,
IJJACTUYHOCTI Ta 1H.).

JUIst  pO3KpUTTA IUIACTIB 3 KPYTHM TaJiHHSAM MPOXOASATh KaHaBH; 1X
MPOKJIAAAI0Th MEPHEHIUKYISIPHO 10 MPOCTSIraHHs miuacTiB. [nnOuHa KaHaB MOXe
nocsirati 3 M. KaHaBu J03BOJISIIOTH BIAOMpATH 3pa3Ku MOPiA 3 HEMOPYIIEHOIO
CTPYKTYpOIO 1 IPUPOJHOIO BOJIOTICTIO, pOOUTH OIKCH, 3apUCOBKHU, PoTorpadii yMoB
3QJISITaHHS TIOPiJI.

Mlypdu — BepTUKaNbHI TipHUYI BHUPOOKH MPSMOKYTHOTO UM KpPYIJIOTO
nepepizy — npoxoAaTh 10 rmbuan 10 — 12 M, B okpemux Bumagkax — 10 30 m. B
mypdax MOXXHA TMPOBOJUTH OIKUC TMOPIJ, iX 3apuCOBKY U ¢doTorpadyBaHHs,
BIIOMpAaTH MOHOJITH 3 HEMOPYIICHOI0 CTPYKTYypOIO, BHKOHYBAaTH CIHeIiajbHi
nociiaal podotu. s nmpoxoaku mypdiB CKOHCTPYHOBaHI CHeEIlalibHI YCTaHOBKH:
KIIIK-30A, KIIC-40, BKI'M-66, MPK-1A, JIBY-50 Ta iH.

[laxT MarOTh T€ X MPU3HAYEHHS, 110 U mypdHu, ajle BUKOPUCTOBYIOTHCS IS
JOCIITHUX POOIT OLIBII KPYITHUX MaclITaO1B.

[ITonbHI — rOpPU30OHTANIbHI TIPHUYl BUPOOKH, SIKI MPOXOAATH 3BUYANHO Ha
CXMWJIaX PIYKOBUX JIOJIMH TpU I1H)XKEHEPHO-TCOJIOTIYHUX JOCHIDKEHHIX IS
OyIIBHMIITBA BEJUMKHUX TIAPOTEXHIYHUX criopyd. LIITonbHI MpoXoAsTh IpH BUBYEHHI
TPIMIMHYBATOCTI TOPiA JUIsl OIIHKK BTPAT BOJW 3 BOJOCXOBHUII B 00X1J IJIOTHHH,
CTYIICHSI 3aKapCTOBAHOCTI MOP1J, BEJIUKUX 3CYBHUX TUI Ta 1H.

InkeHepHO-Te0I0TIYHE ONMPOOYBAHHA TiPCHKHX MOPix

OnpoOyBaHHs TpeACTaBisie COO0I0 KOMIUIEKC TOCIIJOBHUX oOIepamii 3
BUBYCHHS CKJIay, CTaHy i BIACTUBOCTEH mopi. Moro 3iiiCHIOIOTS MUIAXOM Binbopy
npo0 mMopiJ B TIPHMYMX BHPOOKax, OYpOBUX CBEpUIOBHHAX, BIJCIOHEHHSX 1
BH3HAUCHHS TIOTIM 1X BJIACTUBOCTEH PI3HUMHU crocodamu (J1abopaTOpHHMH,
MOJIbOBUMH Ta 1H.), @ TAKOXK IIJITXOM BU3HAUEHHS BJIACTUBOCTEH MOPIJl B IPUPOTHUX
yMOBax (HampuKIal, 3aMipd KyTiB CTIHKUX BIAKOCIB Ta 1H.). OmnpoOyBaHHS
MPOBOJIATH HA YCIX CTAIAX 1HKEHEPHO-TEOJOTTYHUX JTOCTI/IKEHb.

Cnin 3a3HauuTH, 10 Tpeda PO3PI3HITH TEPMIHM «3Pa30K», «IIpoday,
«MOHOJITY.

3pa3koM Ha3WBaIOTh JIOOWKA 00’€éM MOpoJu, BiNIOpaHUN 3 METOKW MOro
MOJAJBIIOT0 TEOJIOTIYHOTO BHUBYEHHS (BI3yaJIbHOTO OIKCY, XIMIYHOIO aHamizy,
BHUBYEHHSI 11 MIKPOCKOIIOM Ta 1H.).

llpoba — 1e cTporo BU3HaYeHUN 00’ €M MOPOAM, SIKUA BUKOPUCTOBYETHCS JIS
BUIIPOOYBaHHS B JTAOOPATOPHUX YM MOJHOBUX YMOBaxX 3 LUJUIIO BU3HAUEHHS SKOTO-
HeOy/b 11 MOKa3HMUKA: CKJIaay, CTaHy Ui (p13UKO-MEXaHIYHUX BJIACTUBOCTEH.

Mononimom Ha3uBalOTh CTOBMUMK MMOpoau y ¢opmi Kyba uu HUNHAPA,
B111I0paHuil 31 30epeeHHsAM ii MPUPOJHOI CTPYKTYpH M BOJOroCTi. 3 MOHOJITA
MOXHa Opatu mpoOu il BU3HAYEHHS PI3HUX (DI3UKO-MEXaHIYHUX BJIACTHBOCTEH
MTOPOAH.

187



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

3pa3ku Mmopia BiAOMPAIOTH Yepe3 MEBHUU 1HTEpBaJl YU KPOK OMPOOYBaHHS.
InTepBan onmpoOyBaHHS — 1€ BiICTaHb MDK MpoOamMu MO BepTUKANl (MO TIMOHHI
BUPOOKH), KPOK — BIZICTaHb [0 TOPU30HTAIII.

[Ipu BimOOpi 3pa3kiB TIPCBKUX TOPiA VIS 1HXKEHEPHO-T€OJOTIYHUX MOTped
PEKOMEHIYEThCSI 3aCOCOBYBAaTH TPU METOJIU BiOOpPY: TOYKOBUM, OOpO3HOBHM Ta
BAJIOBHM.

Touxosuii Memoo 3aKIIOYAE€THCA B TOMY, 110 3 KEPHA, CTIHKH YU JTHA BUPOOKH
B1JIOMPAIOTh HEBEIMKHUX PO3MIPIB MPOOY 3 MOPYIIECHOIO YU 30€PEKEHOI0 CTPYKTYPOIO
JUIS. BU3HAuYCHHsS (DI3MKO-MEXaHIYHUX BJacTUBOCTEH mopia. IIpoGa mae cyTTeBO
Majguii 00’eM y TIOPIBHSHHI 3 JOCH)KYBaHUM MAacHBOM TIOpiA 1 TO-CYyTi
XapaKkTepU3y€e TUTbKH JaHy TOUYKY MAacUBY. 3HAUEHHS MOKAa3HUKIB, 1[0 BU3HAYAIOTHCS
32 TOYKOBUMHU MPOOaMH, MOXKYTh PI3KO BIAPIZHATHCS OAMH BiJl OJHOTO, TOMY MAJIs
OTPUMaHHs JOCTOBIPHUX 3HAUYECHb IIOKA3HUKIB, sKI O XapakTepu3yBaJl BeECh
JOOCIIKYBaHUI MacuB TIPCBKHUX IOpPiJ, 3aCTOCOBYIOTb METOAM MaTeMaTU4YHOI
CTaTUCTHUKHU.

boposnosuti memoo 3akitouaeTbesi y BiOOp1 3pa3ka MOPOAU 3 MOPYIIEHOIO
CTPYKTYpOIO 3 OOpO3HHM, Ha BChOMY ii MpPOTA31 BUTPUMAHOI 3a po3Mmipamu. [loTim
3pa30K KBAPTYIOTh (TOOTO MiCJs MEepeMIllyBaHHs MOPOJM 1i AUIATh HA YOTHPU PiBHI
YaCTUHHU, OEpyTh OJIHY YACTHUHY, @ TPU YAaCTUHU BHUKHUIAIOTh; B3SITY YAaCTHHY 3HOBY
KBapTYIOTh 1 TaK NPOJOBXKYIOTh 1O OTPUMAHHS MPOOH MOTPIOHUX PO3MIpPIB), MIiCIIA
4oro IMepefarTh B JIa0OpaTopito [JIsi BU3HAUEHHS TOrO YW 1HIIOTO MOKAa3HUKA
BjIacTUBOCcTEed Mopoau. OTpuMaHe 3HAYEHHsS MOKa3HUKAa MOXKHA PpO3MIIAJATH SK
CepeIHe ISl BCi€l JUISTHKU MacHuBYy, OIpoOyBaHOTO OOPO3HOIO.

Ilpu éanosomy memooi mpoOOIO CIYXKUTh BCS 100yTa 3 BUpoOkHU nopoza. [lo
CyTi, JO BaJIOBOTO METOJy ONMpOOYyBaHHS BIIHOCATHCS TAKOXK BUIIPOOYBAHHSA IMOPIJ
MpOOHMMH HaBAaHTAXEHHSIMHU, 3CYB BEJIMKUX MOHOMITIB y mypdax 1 maxrtax 1 T.iH.,
NpU SKUX BUMPOOYBAHHIO TMIAJMAIOTHCS 3HAYHI MACHBHU TIPCBKUX MOpIT y iX
MPUPOTHOMY 3aJIATAHHI.

Ilpu mouxkosomy onpobysauni Tipodu BiAOUpParOTh 3 MYp(}IB 1 CBEPAIOBUH
BHUPI3aHHIM, BJABIIOBAaHHSAM, OOMBKOIO UM OOOyproBaHHSAM (OCTaHHI TPHU CIOCOOH
NOTPeOYIOTh 3aCTOCYBaHHS IPYHTOHOCIB). 3pa3Ku MOpP1J BIAOMPAIOThH BIAMOBIIHO JI0
Mmeronuky, Bukiagenoi B JCTY 12071-72 «Ipyurtu. Binbip, ymakoBka,
TPaHCTIOPTYBAHHS i 30epiranHs 3pa3kiBy. B Tabnuiil BkaszaHo, i1 BUZHAYCHHS SIKUX
MOKA3HUKIB BJIACTUBOCTEH MOPiA MOTPIOHI 3pa3Ku 3 MOPYILICHOK CTPYKTYPOIO, JJIS
AKUX — 3 IPUPOJHOIO CTPYKTYPOIO (MOHOJMITH), 1 HEOOXI1/IHA KUIBKICTh TOPOAH.
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Tabnuys 9

PexoMeH0BaHi Maca 4u 00°€M MOPOAM JISl iHXKEHEPHO-T€0JIOTTYHUX P00

IToka3uuku crany i (i3uKo-
MEXaHIYHUX BIIACTUBOCTEH
OO

Cknaz i cTan mopoau

Maca uu 06’ eM Opoau

I'panynoMerpuyHuil CKi1az

[inpHICTH

0O0’emHa Maca

[TpupoaHa BoJIOTICT

MakcuMmanbHa
BOJIOTOEMHICTH

MOJIEKYJISIpHA

[ToBHA BOJIOTOEMHICTD

Mexa po3kaTyBaHHS

Mesxa TeKy4ocTi

Habyxanus

Po3moxkanusa

Disuuni enacmusocmi
I'muHMCTI TTOPOIM TOPYIIEHOT
CTPYKTypH, IO HE 30eperiu
IPUPOJHOI  BOJIOTOCTI, y
MOBITPSHO-CYXOMY CTaHi

Cymnimani mopoaw, IO HE
30eperyii MPUPOIHOT BOJIOTOCTI
1 CTPYKTYpH

[licku B TOBITPSHO-CYXOMY
craHi

[limaHo-TIuHUCTI  TIOpOaU 3
MOPYIICHOI  CTPYKTYPOIO Yy

MOBITPSIHO-CYXOMY CTaHi1

[licku B TOBITPSHO-CYXOMY
CTaHi

I'munucri OpOJIU 3
HETIOPYIICHO CTPYKTYPOIO 3
IIPUPOTHOIO BOJIOTICTIO
I'munucTo-mimani mopoau 3
MOPYIICHOI0 ~ CTPYKTYpPOIO 3
MIPUPOTHOIO BOJIOTICTIO
[TimaHo-rIMHUCTI  TMOpoAu 3
MOPYIICHOIO CTPYKTYPOIO
[Ticku

I'muHMCcTi MOpoau, CYMICKH 3
MOPYIICHOI0  CTPYKTYPOI Y

MOBITPSHO-CYXOMY CTaHI1

-1l-11-

w

I'munucTi opoau

HETOPYIICHOI CTPYKTYPOIO
MIPUPOTHOIO BOJIOTICTIO

w

-Il-11-

10—-20r, OTpHMaHi
KBapTyBaHHSM 13  00’eMy
250 cm®

10-20r, OTpHMaHi
KBapTYBaHHiIM 13  00’eMmy
250 cm®

100, OTpHUMaHi
KBapTyBaHHSIM 13  00’emy
1000 cm®

20-30r, OTpHMaHi

KBapTyBaHHsM i3 006emy 200 —
300 cm®

250 — 300 cm®
Kycodok nopomu 06’emom 110
150 cm® qyu MOHOJIIT

10x10%10 cm

20—30r

50 r, oTpuMaHi KBapTyBaHHAM
i3 06’ emy 500 cm®

200—-300r
20—30r
60—-100T

Mownomit 10x10x10 cm

MoHouiT 5%5%10 cMm
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JlumydicTth I'munaucri OpOIH 3150-100r
MOPYIICHOIO CTPYKTYPOIO

KoedimienT diapTparii IMicku i cymicku 3 mopymenoro | 300 cm®
CTPYKTYpOIO
I'nmuaucri OPOIU 3 | Monouait 10x10x10 cMm

CTHCKYBaHICTh

Onmip 31BUTY -1/-11-

Kyt npupoaHoro Biakocy

HETOPYIICHOIO CTPYKTYPOIO 3
MIPUPOIHOIO BOJIOTICTIO

Mexaniuni enacmugocmi
I'nmuaucri

HETOPYIICHOI0 CTPYKTYPOIO 3
MIPUPOJIHOIO BOJIOTICTIO

ITicok 3 MPUPOIHOIO BOJIOTICTIO
B IIPUPOJIHO-CYXOMY CTaHi

Mopoau 3 | MoHoumiT 25%25%25 cMm

Momsouit 20%x20%20 cm

1200 — 1500 cm®

Jlocnioni inscenepno-2e0n02iuni pooomu

7 6

—

Puc. 37. CxeMa ycTaHOBKH st
BUTNIPOOYBaHHS IPYHTY IITAMIIOM PO3MIPHOT
KOHCTPYKIT y mypdi:

1 — mrrami;

2 — TOMKpAT JIjIsl HABaHT)KEHHSI ITaMIIa;
3 — I'BUHTOBI yIoOpH;

4 — mOMKpar AJ1sl TOPU30HTAIILHOTO
po3mopy; 5 — BiHIEBE KPIIUICHHS;

6 — penepHa cucTema;

7 — mporuHOMIp; 8 — ApiT

Ha ocrtanHIX cTamisx IOCILKEHL Ha
IJIOMaiKaX, BHOpaHUX JJi1  OyJIIBHHUIITBA
0COOJIMBO BIJMOBIAAIIBHUX CIOPY, MPOBOISTH
JOCIIHI ~ TIOJIbOBI  1HKEHEPHO-TEOJIOT1UHI
poOOTH JUIsi BU3HAYCHHS JAepopMaliifHuX 1
MIIHICTHUX XapaKTePUCTUK TIPCHKUX TOPI.
OCHOBHOIO  TIEpEBarol0 IHMX METOJIB €
MOXXJIMBICTh OTPUMaHHS JaHUX, [0 Xapak-
TEPU3YIOTh BEJIMKI MAacUBU TIPCBKHUX MOPIJ B
npupoAHUX yMoBax. JlociiaHl moiaboBi poOOTH
BUMAararoTh 3HAYHUX 3aTpar 3acobiB 1 yacy,
3aCTOCYBaHHS JIOPOTOBAPTICHOTO OOJIa HAHHS.

J{o moJIbOBUX JOCTIAHUX POOIT HAJEKaTh,
HaIpUKIIAJ, BUIIPOOYBaHHS IPYHTIB
CMamuyHUMU HABAHMANCEHHAMU. A1
BUMPOOOBYBAHHS  MPOBOASTHCS  MiJ  4ac
1HKEHEPHO-TEOJOTIYHUX JTOCHIJKEHb 13 METOIO
BU3HAYEHHS  CTUCKYBAaHOCTI  TIPYHTIB 1
BU3HAUYCHHSI TaKOl BaXJIMBOI XapaKTEPUCTHUKHU,
K MoayJib aedopmartii (puc. 37).

BunpoOyBaHHs MPOBOJATH Y THX MICIX AUISTHKA, Ha KOTPUX TepeadadaroTh

PO3MIIIICHHS

OyaiBesib Ta CHOPYQ,

o MoTpedyrTh PO3paxyHKy OCigaHb

¢bynnamenTiB. Ilpu 1poMy BUIPOOOBYIOTH YCI IPYHTH, SIKI 3aJSTalOTh Yy MeXax
aKTUBHOI 30HU. BunpoOOByBaHHS NPOBOIATH 3a JOMNOMOTOI0 IITaMIIIB, IO €
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MozensiMu  (pyHaameHTiB. BiamosimHo no [epkaBHOoro craHmapty YKpaiHu
3aCTOCOBYIOTh CTajeBi KPYIJi KOpcTki mramnu miomero 5000, 2500 i 600 cm? i3
niaMeTrpamu BimnosigHo 79,8, 56,5 Ta 27,7 cM. Illtamnu miomero 5000 i 2500 cm?
BUKOPHUCTOBYIOTh MPHU BUIPOOYBAHHAX y IIypdax W IHIIMX TIPCBKUX BHUPOOKaxX, a
TakoX y OyJIBEJIbHMX KOTJOBaHax. Benuki ImITaMnu 3acTOCOBYIOTH IS
BUMPOOYBaHHSI BEJIUKOYJIAMKOBHUX, MIIAHUX IPYHTIB CEPEIHBOI IMIIBHOCTI 1 MyXKHUX
Ta TJIUHUCTUX TIPYHTIB 13 TOKa3HWKOM KoHcucTeHmii I[L>0,25. Mani mramnu
BUKOPHUCTOBYIOTh Y HIUIBHUX MIIIAHUX 1 MIMHUCTUX IpyHTax npu 1L.<0,25. Illtammu
wiomero 600 cM? MpU3HAYEH] I BUIPOOYBaHb y CBEPIOBHHAX.

BumnpoOyBanHs y mrypdax Ta CBEpAJOBHHAX 3IIHCHIOIOTH 3a JOTOMOTOIO
YCTaHOBOK pi3HOI KOHCTpyKIi. Ha puc. 37 mokazaHa ycTaHOBKa IJIsl TIPOBEACHHS
CTaTUYHUX BUNPOOYBaHb TIPYHTIB MITaMIaMH B IIypdax po3mipHOi KOHCTPYKIII.
Posmipu mypdiB y mrani npuiitMaroteest 1,6x1,6... 2,0x2,0 m. CTIiHKH iX KPITUISITH
BIIMOBITHO 70 BUAY NpoMIeHUX IpyHTIB. llITamMnu BCTaHOBIIOIOTH y 32001 B THi31
rOuHOI0 3 —4 cM, a TpU M AKOIUIACTUYHUX 1 TEKYyUOIUIACTUYHHUX TIUHUCTUX
IpyHTax — y mpusMKy rianouHor 40 —60 cMm. YcraHoBka mrtamma B MNPUSIMOK
HEOOX1IHA JIJIsl TOTO, 1100 HE JOMYCTUTH BUIMUHAHHS IPYHTY 3-T1J IITaMmna. ¥ 1boMy
BUIAJIKy TPYHT, SIKMM € 32 MEXKaMHU IIITaMIla, CTBOPIOE MOTPIOHE MpPUBAHTAKECHHS.
[IItamMnu BCTaHOBIIOIOTH Ha MIap JpiOHOro micky ToBIMHOKW 1 —2cM. Ilpu
BUNMPOOYBAHHIX YJITKY HAaBKOJIO IITaMIla Ha JHO Mypdy YKIagaroTh HIap TUPCH 3
BOJIOTICTIO, SIKA BIJIMOBIJIa€ BOJOrOCTI IpyHTY. Llel map rpyHTy 3axuinae IpyHT BijJ
BucuxaHHs. 11006 He momycTHTH TTpoMep3aHHs IPYHTY B3UMKY, THO mIypdy i1 mrramir
HAaKpUBalOTh mapoM cyxoi Tupcu ToBmmHOKO 30—-40cm abo  iHIIHAM
TEII0130SIIHHUM MaTepianoM. [Topsn 13 uum Mae OyTH nepeadavyeHo 3axXucT IPYHTY
B 3a00i mypdy Bim MOXIMBOTO 3BOJIOKEHHS MOTO0 TIOBEPXHEBHUMH BOJaMU
(mouroBUMH ab0O TATUMH).

P, P, JiamMeTp CBEpAJIOBUHU, MPU3HAYCHOT IS

D B 010 05 0% OB "M BunpoGysamb, nmpuitvaiots 325 MM. CriHku ii

T —e— KpisiTe  oOcamguumu  TpyOamu.  [ltamm

YCTaHOBJIIOIOTH Y 32001 IMC/Is OTO 3a4MIICHHS

CreliaJbHUM HOKEM 1 BUPIBHIOBaHHS IIApOM

. micky (1-2cm). Ilpu upomy  #oro

03 PO3TaIIOBYIOTh MPUOJIMU3HO HA 2 CM HUXKYE BiJ
¢dpesepHOi My(PTH.

BunpoOyBaHHsT  IPyHTY  CTaTUYHHMH
HAaBaHTAKECHHSIMH MIPOBOJIATH IIUITXOM

Puc. 38. Tpadix sanexmocti ocigapus ~ CTBOPCHHA THCKY Ha TpyHT KiHBKOMa (7-10)

[ITAMIA BiJT THCKY CTyNeHsIMHU. BemnunHa  CTymeHIB — THUCKY

3ale)XHO BiA BUAY IPYHTY Ta WOTO CTaHy

npuitmaeThes Big 0,025 mo 0,1 MITa. Ha mouatky BunpoOyBaHHS IPYHT MOMEPEIHBO

VIIUIBHIOIOTh THCKOM, IO JOPIBHIOE THUCKY BiJ BJIACHOi Baru IPyHTY GZg Ha JMaHIi
rauouHi, aite He MeHmmM 0,05 MITa.

Tuck momepenHpOro YIIUTPHEHHS TAaKOX MPHUKIANAI0Th CTymneHsmMu. KoxeH
CTYMiHb THUCKYy BUTPUMYIOTH JO cTabum3amii ocimanHs mramna. Crabimizaiis

0.4

S.cuM

191



Hasuanbno-memoduunuii komniexc (([HJiceHel?Ha 2€0J102151 I OCHOBU MEXAHIKY CPYHMIB)

BBXKAETHCS  JIOCATHYTOK, SKIIO TMPUPOIIEHHS OcCigaHHA 3a 1 rom  jyis
BEJIMKOYJTAMKOBHX 1 MIIMIAHUX TPYHTIB Ta 3a 2 roj JUIsl TIMHUCTUX HE TICPEBHIIYE
0,1 mM.

VY mporeci JocTiAy BETWYHHY OCIaHHS IITamIia 3aMipsiOTh 3a JOMOMOTOIO
JIBOX TIPOTMHOMIpiB. IX 3’€IHYIOTH i3 INTaMIIaMH CTaJe€BMM JPOTOM JiaMETPOM
om3bko 0,3 MM. 15 po3paxyHKy OepyTh cepeaHe apupMEeTUUHE 3 IBOX 3aMipiB.

3a HacniikaMu BUNPOOYBaHb CKJIAJAI0OTh Ipadik, 1Mo BigoOpaxae 3ajJeXHICTh
ocimanHsi Bif TucKy (puc. 38). Lleit rpadixk nmoTpiOHMIA Ui BU3HAUEHHS MOJYJIS
nedopmarii. Moayns nedopmariii BU3HAYaIOTh y MeXax Ti€l MimsSHKM Tpadika, ae
Ma€e MiCIIe JIiHIHA 3aJeXHICTh OCiHaHHS Bil TUCKY. ISl BUIIICHHS IMi€T MIISHKH
yepes3 JIOCIiHI TOUKU rpadika MpoBOASATH OcepeaHody npsamy. [Ipu nupboMy po3kun
TOYOK BIAHOCHO MPSIMOi MOBUHEH OyTH PIBHOMIPHUM. 3a MOYATKOBI 3HAYEHHS THCKY
W ocCigaHHsS MPUIMAaIOTh THUCK pl, IO TOPIBHIOE GZg, 1 BIAMOBIAHE WOMY 3HAYCHHS
ocimanHs S1. 3a KiHIIEBI 3HAYEHHS THUCKY W OCiaHHS OepyTh 3HA4Y€HHA, IO
BIIMOBIAIOTh OCTaHHIA TOYIll JIIHIMHOI 3aJIe)KHOCTI. SKIINO ) BHSABHUTHCS, IO MPH
THUCKY pn MPUPOLIEHHS OCIJaHHS IIITaMIIa BABIY1 OLIbIIE 32 IPUPOIICHHS OCIAaHHS B
MOTIEPETHBOMY CTYIEHI, TO 3a KIHIIEBI 3HAYEHHS THCKY Ta OCIIaHHS MPUHAMAaIOTh
3HAYEHHSA, KOTP1 BIMOBIJAIOTH MONIEPEIHIM TOYIII.

Jlnst o6urcniennst Moy nedopmariii, MIla, BUKOpUCTOBYIOTH (hOpMYITY:

Ap
E=w(l—-v*)b—
w( v)bAS,

1€ @ — 6e3po3MipHU KOeDIIEHT, TPUUHATUN ISl KPYTJIOTO KopcTkoro mrammna 0,8;
v — koedimieHnT 6iuHoro posmupeHHs (koedimient Ilyaccona), mpuitsatuit Big 0,27
no 0,42 3anexxHO Bif BHAY IpyHTY; b — miamerp mrammna, cMm; Ap — MpHPOIICHHS
tucky, Mlla, Ap = p, - p1; A S — pupoIeHHs OCiAaHHs ImTamna, cM; AS = Sp-S;.
Monyns negopmarii BU3HavaeThes 3 TouHicTio A0 0,1 MlTa.

Jlo MonabOBUX JOCHIIHUX POOIT HANEKUTh TaKOXK 30HOY8AHHS TPYHTIB.
[IpoctoTa 1 HEBUCOKA BapTICTh 30HYBaHHS 3yMOBWJIM HOr0 IIMPOKE 3aCTOCYBaHHS
M1J] Yac 1HKEHEPHO-TEOJIOTTYHUX JOCIIIKEHb. 30HIyBaHHS MPOBOAATH TP BUBYEHHI
MI[AaHUX Ta TIMHUCTUX TPYyHTIB. ['pannuyHa rombuna 3oHayBanHs — 15— 30 m. e
MeTo O6e3nmepepBHOIO MO MIHOUHI TOCHIKeHHs. BiH 6a3yeThcsi Ha TOMY, 1110 TPYHTH
3 PI3HUMH BJIACTUBOCTSMHU UMHATH HEOJHAKOBUU OIIp MPOHUKHEHHIO B HUX 30HJA.
CaM 30HI CKJIQOAacThbCcsd 3 HAKOHEYHHWKA 1 IuTadr. HaWOUIpIll MOIUIBHI KOHIYHI
HAKOHEYHHUKH.

30HAyBaHHS JO3BOJISIE BUSIBIATH XapakTep 3ajisiraHHS MIapiB IPYHTIB IO
IMOWHI ¥ TPOCTOPY, @ TAKOXK OIIHIOBATH (PI3MKO-MEXaHIUHI BIACTUBOCTI IPYHTIB. Y
3B’A3KYy 3 LIMM MOXJIMBI JIBI CXEMM 3aCTOCYBaHHS 30HAYBaHHS IPH 1HXEHEPHO-
reoJoriyHux fgociipkeHHsax. [lepma cxema nepenbavyae mpoBEICHHS 30HIyBaHHA 3
METOK BUJIUICHHS 1HXKEHEPHO-TCOJIOTIYHUX €JIEMEHTIB ISl  pallioHaJIBHOTO
pPO3MIIIEHHSI Ha JUISHLI (MalJaHYuKy) pPO3BIAYBAIbHUX BHUPOOOK (UrypdiB i
CBEP/IJIOBMH) Ta BU3HAYEHHS 1X KIJTBKOCTI.

Jlpyra cxema 3BOJIUTBHCS 1O YTOUHEHHS 3alIATaHHS BUIUICHUX 1HXEHEPHO-
reO0JIOTTYHUX €JIEMEHTIB MK MPOUAECHUMU PO3BIAyBAIBHUMHU BUPOOKAMH.
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3a IOMOMOTroOI0 30HIyBaHHS MOXYTh OyTH PO3B’s3aHi W IHII 3aBIAaHHS —
31MCHEHHSI KOHTPOJTIO 3a YKJIaJIaHHSAM IPYHTY B 3eMJIIHI criopyau (TpebJi, 1amou Ta
1H.), BU3HAYEHHS HECYYO1 3/TaTHOCTI MaJib TOIIIO.

3aie’kHo Bij criocoOy 3aHYpIOBAHHS 30HJIAa B IPYHT PO3PI3HAIOTH JUHAMIYHE 1
cTaTU4HE 30HAyBaHHA. [Ipu AMHAMIYHOMY 30HAYBaHHI 30H] 3aHYPIOIOTH y IPYHT
ynapamd Mojota. [lpm  cTaTUMHOMY — BIABJIOIOTH 32 JOMOMOIOIO PI3HUX
MexaHi13MiB. CXeMU YCTaHOBOK JMHAMIYHOTO ¥ CTATUYHOIO 30HAYBAHHS MOKa3aH1 Ha
puc. 39. KoxeH i3 crmoco6iB Mae cBOi epeBaru i Henoiiku. [lepeBaroro quHaAMig4HOTO
30HAYBaHHA € T€, L0 BOHO JAa€ 3MOTY JOCHIIIUTH TIPYHTH 3 OLIBIIMM OIOPOM
3aHYpIOBaHHIO KOHyca (Hampukianm mimani). Jlis #oro mpoBeneHHS HEOOXiTHEe
HECKJIaJIHe YycTaTKyBaHHS. Jl0 HEOMIKIB CiJl BIAHECTH MOXIIMBI PO3PIIKEHHS
JeSKUX TPYHTIB TIiJl BIUIMBOM YIapHWX HaBaHTaXEHb. [3 M€l mo3wmii ITuHaMidHEe
30HIyBaHHS HE 30BCIM 3PYYHO 3aCTOCOBYBATH B TIIYBAaTUX ITCKaX, HACHYCHUX
BOJIOI0, 1 B TJIWMHUCTUX IPyHTaX M’ SIKOIUIACTMYHOI Ta TEKy4OIUIACTUYHOI
koHcucTeHli. CraThuyHe 30HAYBaHHS BUIbHE BiJ IIUX HEAOJIKIB, OJHAK BOHO
noTpedye BHUKOPUCTaHHS OUIBII CKJIAJHOTO YCTAaTKYBaHHS 13 3aCTOCYBaHHSAM
aHKEepHUX a00 THIIMX MPUCTPOIB JIJISI COPUMHSATTS 3yCHIIb, IPUKIIAJICHUX JI0 30H/A.

Y Xoml JMHAMIYHOTO 30HAYBaHHS BH3HAYAIOTh IMMOKAa3HUK JUHAMIYHOTO
30HJyBaHHS a00 BEJIMYMHY 3aHYPEHHS 30HJa BiJ BH3HAYEHOI KIJIBKOCTI yJapiB
mostota. L1 BenuunHu € Miporo onopy IpyHTy. [loka3HUK TMHAMIYHOTO 30HyBaHHS
N, ya/nM, BU3Ha4aroTh KUIBKICTIO YJapiB, HEOOXIAHUX IS 3aHYPEHHS 30HAa Ha 1 qM.
Benuuuna 3aHypeHHs 30HIa S BIJ cepil ynapiB (3aJ0rdM) BU3HAYAETHCA MIPHOIO
PEUKOIO.

| OnTuManeHe YUCIO ynapiB —

3“‘&&\@ I’ SITh, aJlé BOHO MOK€ 3MIHIOBATHUCS
Bin 1 mo 20. KigbkicTe ynaapis

5

] -2

pi

|

6—0 NOBHHHA  OyTHM  Takow, 1100
3aHYpIOBaHHS  BiJ 3aJOTH  HE
nepeBuiruio 10 cM, TOOTO TOYHOCTI
BU3HAYCHHS TOJIOKEHHSI MEX II1apiB
IPYHTIB, 110 BUAUIAIOTHCS. [yt TOTO
100 oJiepxKaTh MOPIBHSUTBHI
pe3yibTaTd  NpU  BUKOPUCTaHHI

[
i
Za
\/1 % 4 \/ 1
Puc. 39. 3niBa: cxema yCTaHOBKH CTATUYHOTO

30H/1yBaHHS:
1 — xonyc; 2 — mranra; 3 — 1OMKpat; 4 — aHKeD;

PI3HOTO YCTaTKyBaHHS, HEOOXITHO
KOPHUCTYBATHCS TAKUM TOKA3HUKOM,
SIK TIATOMUM TUHAMIYHUN OITip

5 — nebinka; 6 — TMHAMOMETD. F g = kW,
CnpaBa: cxema yCTaHOBKU AMHAMIYHOTO o
30H/yBaHHS: ne k — xoedilieHT TpaTH eHeprii
1 — xoHnyc; 2 — mitanra; 3 — MoJot; 4 — nigoabuuk; HPH yaapi,
5 — HampsiMHa; 6 — 3axoTuTIIOBayY; 7 — 0OMeXyBad Q+ ezq
Q+q
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TyT @Q — Bara monota, H; e — koedimieHT BITHOBJICHHS ynapy; NPHAMAETHCS
npuom3Ho 0,56; g — Bara 30H1a 1 HanpsAsMHOI MoJioTa, H; W — poboTa 30H1yBaHHS,
JIK; BU3HAYA€ThCS 3a OJHIEI0 3 HABEICHUX HIDKYE (OPMYN 3aJIKHO BiJ BHIY
XapaKTepUCTHK 30H1yBaHHS (N abo S):

W=N-Q-H/(10 - A), abo
w=n-Q -H/(S-A)

ne N — moKa3HUK AUHAMIYHOTO 30HAYBaHHS, ya/aM; Q — Bara monota, H; H — Bucota
majiHHsg MOJIOTa, cM; A — IUIOIA OCHOBU KOHYCa, CM%; § — 3aHypeHHsI KOHyca Bij
3QJI0TH, CM; . — YHCJIO YJIapiB Yy 3aJ1031.
Pesynbrati IMHAMIYHOTO 30HIYyBaHHS OGOPMIISIIOTH 3a JOMOMOIOI0 TpadikiB
(puc. 40).
o & 12 18 PwMila Bukonyrote  mpuB’s3ky  rpadika 10
) N N = 1H)KEHEPHO-TCOJIOTTYHMUX YMOB. 3a JOIOMOTOIO
5l 5 / 2 YCTAaHOBOK  CTaTMYHOTO  30HAYBaHHS,  SKI
// 40 3aCTOCOBYIOTh MOIITYKOBI oprasizaiiii,
b 5| g e . N BUNPOOYBAHHS TPYHTIB MOXXHA MPOBOJUTHU JBOMA
AR \ OCHOBHMMH criocobamu. B mepmomy Bumaaky
) 30H1yBaHHS BUKOHYIOTb, BUKOPHUCTOBYIOUH
10 N HAaKOHEYHHK, JIlaMETP KOTPOTO JOPIBHIOE AiaMeTpy
H_ mTaHr (rojutaHiackkuit 30H1). [lpu nbomy oxpeMo
H, a (GIKCYIOTH OMIp IPYHTY KOHYCOBI 1 BEJIMYUHY TEPTS
a 7 no OIyHIA TOBEpXHI MTaHr. Teprd Moxke
(GIKCyBaTHCh IO BCId IMOBEpPXHI IITAaHr abo Ha
BU3HAUEHIA AUISHII BHUIIE Bl KOHIYHOI'O

Puc. 40. I'padik tuHaM14HOTO

30H/TYBAHHS: HAaKOHCYHUKA.
a — reoJIOTiYHA KOJIOHKA, B inmomy Bumagky giaMeTp HaKOHCYHHKA
6 — rpadik 30H1yBaHHS; MIepEeBHINYE JiaMeTp mTaHr B 1,6 1 OiibIine pasis.
A —ugopnoszeM; b — cyrnunok;  Ilpu TakoMy CHiBBIIHOIIEHHI, KPiM yCYHEHHs a00
B, I' — micku 3HAYHOTO 3HWIKEHHS TepTs MO OiuHIA TOBEPXHI

IITaHT, CTBOPIOIOTHCS YMOBU IS BHUIHPAHHS TIPYHTY B TIOPOKHHUHY, IO
YTBOPIOETHCS M1k CTIHKaMH CBEPJIJIOBUHH M IITAHTaMU MICJIs MPOXOy KOHYyCA.

VY nmepmioMy BHUIAJIKy 3Ha4HAa YaCTUHA KOPUCHOTO 3YCHUJUIS 30HIAYBaHHS
BUTPAYAETHCS HA MOAOJAHHS CHJI TepTs Mo OiuHIA moBepxHI mTaHr. Lle sBumie He
JI03BOJISIE€ B MIITBHUX TPYHTAX JAOCATTH MPOEKTHUX TO3HAYOK, @ B CIAOKUX TPyHTax
yepe3 Malll pPo3Mipd HAKOHEUYHMKAa 3HAYHO 3HUKYEThCS TOYHICTh JaHUX, IO
OJIEPIKYIOThCSI.

30H1yBaHHS PO3IMIMPEHUM HAKOHEUHUKOM J03BOJISIE 3 OUIBIIOK €(DEKTUBHICTIO
BUKOPHUCTATH CTaTUYHE 3YCHJUIS 3a PaxyHOK 3HATTA TEPTs 3 TOBEPXHI IITaHT.
3acTOoCyBaHHS HAKOHEYHUKIB BEJMKUX PO3MIPIB JIO3BOJISE€ MMIABUIIMTA TOYHICTh
BHU3HAUEHHS MOKA3HUKIB CIa0KUX I'PYHTIB. 3 1HIIOrO OOKY NMpW BUTMHAHHI IITAHT Y
MpoIIeCi 30HIYBAHHS PI3KO 3MIHIOETHCS TEPTS MO Oi1YHINA MOBEPXHI 3a paxyHOK HOTO
KOHIICHTpAIli B MICIISIX JOTUKAHHS IITAHT JI0 CTIHOK CBEP/IJIOBUHHU.
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Kputnuna rianOuHa 30HIYyBaHHS 3al€XKHUTh BiJ (PISUYHOTO CTaHy MICKY, a
TaKoXX PO3MIPIB 3aCTOCOBAHMX HAKOHEYHUKIB. Y IIUIBHUX IICKax MPU JlaMeTpax
KOHIYHUX HakoHeyHWKiB 50 —74 MM BoHa ctaHoBUTh 1500 —2000 mm. 3i
30UTBLIEHHSIM JllaMeTpa KOHIYHOTO HAaKOHEYHMKAa KpUTUYHA TJIMOWMHA 30HyBaHHS
BIJIMOB1HO 3POCTAE.

OmiHioBaHHSL (PI3UKO-MEXaHIYHUX BIJIACTUBOCTEH TIPYHTIB 3a pPE3yJbTaTaMH
30HAYBaHHA HE € OJHO3HAYHMM 3aBJaHHsAM. Yacrimie BUKOPHUCTOBYIOTH
EKCIIEPUMEHTAILHO BCTAHOBIICHI 3aJICKHOCTI (KOPEIAIIiHI) TTOKa3HUKIB 30HTyBaHHS
BiJl BIacTUBOCTEH TPyHTIB. LI 3aJIe)KHOCTI 300paKyIOTHCS Y BUTIISAL TaOIUIL a00
dbopMyn 1 MarOTh JMIIE peEriOHANIbHE 3HaueHHS. HaOnmkeHe BU3HAYCHHS BUIY
TIMHACTUX TIPYHTIB 3a pe3yJbTaTaMH CTaTUYHOTO 30HIyBaHHS HaBEICHI B
tabmui 10.

Tabnuys 10
JaHi 1yisi BU3HAYEHHS] BUAY TJIMHUCTOTO IPYHTY 3a pe3yJbTaTaMi CTATHYHOTO
30HAyBaHHSI KOHYCOM-30H/I0M

Onip rpyHTYy KOHYCOBI Js, MIIa Buj rmmHACTOrO IpyHTY
>10 TBepauit

10-5 HamisTBepauii

5-2 TyronnactTuunuit

2—1 M’ sikorutacTUIHUI

<1 TekyuonnacTHyHUN

3a ONOMOror0 30HAYBAHHS MOKHAa BH3HAUUTH TAaKOXX MOAYJb JAepopMarii
IpyHTIB: Juis mickiB sqE 3 =, Mlla; ana cyrmunkiB 1 rmuH sqE 7 =, Mlla. Ilpu
JUHAMIYHOMY 30H]IyBaHHI MIIIAHUX IPYHTIB 3HAYEHHS MOAYJs nedopmariii MOXyTh
Oytu onepxkani 3 Tabmum 11.

Tabnuys 11
JaHi 1y BU3HaYeHHA MoAy s Aedopmanii MICKIB 3a pe3yJbTaTaMHi
AMHAMIYHOI'O 30H1YBAHHS

=2 Mlla =7 MIla ,=14 MIla
[pynt Pe Pe Pe

Moayis sedopuaii £, Mlla
[licku Kpys 1 cepeHboi KpyIHOCT] 5-20 34-39 50-55
)

[Ticku 1pibi 13 29 4
[Ticku mityBati, Ma0BOIOI 8 22 kY

AHANOriYyHO MOXYTh OyTH BHU3HAYEHI KyT BHYTPIIIHHOTO TEPTS IPYHTIB 1
MIUTOME 3YEIJICHHS.
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OcHOBHI 3BiTHI iIHK€HEPHO-Te0JIOTiYHI MaTepiaau

Hocisitmu  iH)XK€HEpHO-TEOJOTiuHO1 1H(pOpMaIlii, M0 BUKOPUCTOBYETHCS B
mpolecax IJIaHYBaHHS, MPOEKTyBaHHA, OyIIBHUIITBA 1 eKcIUTyaramii OyaiBenpb 1
CIIOpY/, € 3BITHI MaTepiaJid MPO IHKEHEPHO-TEOJIOTIUHI TOCHIKEHHS, 1HXEHEPHO-
reoJIOTIYHI BHCHOBKHM; KapTH 1 pO3pi3d; MaTEeMaTHYHI MOJENl  PO3MOJLTy
KOMITOHEHTIB 1H)XEHEPHO-T€0JIOTTYHUX YMOB, MOJIEJI1 TTOJIIB Ie0JIOTIYHUX MTapaMeTpiB,
mpecTaBiieHl B rpadivyHiil 4yd aHaNITUYHIA (QOopMmi; CXEMH PO3MIIIECHHS IOCIITHUX
poOIT 1 CcXeMu TOUYOK ONpoOyBaHHS, rpadikd TMepepidy IMOJiB TI'eoJOTTYHUX
mapaMeTpiB IO TOJIOBHMX HampsMKax MIHJIMBOCTI; Tpadikud 1 giarpamu, IIo
UTIOCTPYIOTh B3a€MO3B’SI3KM M1XK T'€0JIOTIYHUMHM TapaMeTpaMH, KOPEJAIIiH] Mo i
MaTpulli; rpadiku JOCTITHUX poOIT; 3aMajibOBKH 1 (hoTorpadii.

1. Inoicenepno-eeonociuni  kapmu, po3pisu, MOOeni Noaie  2e0N02iYHUX
napamempis. I'eonoriuna kapta — rpadigaa moxaensb giTocdepu, mo BimoOpaxae ii
MIPOCTOPOBY CTPYKTYPY ¥ BIJIACTUBOCTI. 3aJIe)KHO BIJ BIJOOpakKyBaHUX Ha KapTi
CTPYKTYp 1 BJACTHBOCTEM JiTOCepH, TeoNOriYHl KapTh PpO3PI3HIIOTHCA 32
npu3zHayeHHsAM. KapTu, Ha sKux BiZoOpa)keHI HA0OpU KOMIIOHEHTIB 1H)KEHEPHO-
reoJIOTIYHUX YMOB YM JaHl pe3yJbTaTiB iX 1HXEHEPHO-TEOJOTIYHOI OLIHKH,
HA3UBAIOTh  [HICEHEPHO-2e0N02iyHUMU. 3a TpylnmaMu MaciuTabiB  1HXKEHEPHO-
reoJIoTiyHl KapTu JUIsATh Ha ApiOHomacmTabui  (1:1000 000 ¥ apiGHim),
cepenuboMacmtabni (1:500 000 — 1:100 000) 1 Benukomacmtabui (1:50 000 i
KpynHim). J[pioHomacmTaOHl KapTH BUKOPUCTOBYIOThH IMPH IJIaHYBaHHI HAPOJHOTO
rocrojapcTBa, CKJIaJlaHHI CXEM pPO3BUTKY W po3MillleHHs Horo ramyseil. Kaptu
CEPEeIHbOI0 MAaCIITa0y 3aCTOCOBYIOTH JUISl CKJIQJaHHS CXEM PO3BUTKY 1 PO3MIIICHHS
rajiy3eil MpoMHCIIOBOCTI, a TaKOX JJIsI BaplaHTHUX MPOPOOOK (BUOIp BapiaHTa Tpacu
niHIdHOI criopyau). Kaptu Benukoro (KpymHoro) maciirady BUKOPUCTOBYIOTH IS
BUpPILIEHHSI TNHUTaHb MPOEKTYBAaHHS CIOPYJ, BAapIaHTHUX MPOPOOOK (IMOPIBHSHHA
aBpiaHTIB), BUIJIEHHS AUISIHOK I1HAMBIAYaJbHOTO ¥ THUIOBOTO MPOEKTYBAaHHSA Ha
Tpacax JHIMHUX CHOPY/, CKJIaJaHHS T'eHEpaIbHUX TUIAHIB MICT (CeMulll), po3poOKu
KOMMOHOBOYHHUX piteHb (Macmtad 1:5000 ¥ kpymHiie).

[H)XeHepHO-TEONOT1UHI KapTh AUIATh HAa KApMu IHICEHEPHO-2e0/l02IYHUX Y MO8
Ta Kapmu  IHJICeHepHO-2e0N02iuHo20  pauionysanus. Ilepuil  BiIOOpakarOTh
BJIACTMBOCTI T'€OJIOTIYHOTO CEpPEJIOBHINA, SIKI BUKOPUCTOBYIOTHCS ISl 1HKEHEPHO-
reOJIOTIYHOT OIIIHKM TEPUTOpii, aje caMa OIllHKAa Ha HHUX Yy SBHOMY BUTJIANI HE
npejacTaBieHa. Ha qpyrux — TepuTopis po3/iijieHa Ha YaCTHHH BiJIMOBITHO 3 TIEBHOIO
MIpOIO OJTHOPIAHOCTI 1HKEHEPHO-TEOJIOTTYHUX YMOB UM Ha YACTUHU, KOXKHIN 3 SIKUX
MpUIKCaHA OIIHKA, KA PAHXKYE 1X 3a CTYIIEHEM CIPUATIUBOCTI OCBOEHHS.

Kaptu iHXXEHEpHO-T€OJOTIYHUX YMOB MOAUISIIOTECS Ha KapTU 3arajbHOro
MpU3HaYeHHs 1 crienianbHl. KapTu 3araapHOr0 mpu3HaYeHHs MPU3HAYCHI IS OIIHKA
re0JIOrYHUX YMOB MacoBOro Oy1IBHUIITBA (IIPOMHUCIIOBOTO 1 IIUBUIBHOTO, JOPOAKHOTO
Ta 1H.). BoHum cknagatoTecs B ApiOHOMY i cepemHpoMy MmacmTabax. Ha Hux
MOKa3yIOTh TOJIOBHI KOMITOHEHTH 1HXKEHEPHO-TE€OJIOTIYHUX YMOB, BiJl IKMX 3aJIC)KHUTh
OIliIHKa TepUTOPii JUIsl MAacoBUX BUIIB OyaiBHHUIITBA. CKJIaqal0Th TaKOX CHEIlalibHI
KapTH 1HXKEHEPHO-TEOJIOTIYHUX YMOB, CTOCOBHO SIKOrO-HEOYJb BUIY OyaIBHUIITBA.
Ha Hux Bi100pa)karoThb KOMIIOHEHTH 1HXEHEPHO-TEOJIOTTYHUX YMOB, SIKI BUSIBIISIOTh
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CYTT€BUI BIUIMB HA 1H)KEHEPHO-TEOJIOTTYHY OLIHKY TEPUTOPIi JJI1 KOHKPETHOTO BUIY
rOCIOapChKOi MIAIbHOCTI. KOMIOHEHTH 1HXKEHEPHO-TE€OJOTTUHUX YMOB Ha TaKuX
KapTax BpaxoBaHI 3a iX BKJIAQJOM B I1H)KEHEPHO-TEOJIOTIYHY OIIHKY TEpPHUTOpii B
BIJTHOIIICHH] JETAJIbHOCTI XapaKTEePUCTUKH, TOYHOCTI W BiporigHocti. CremiaibHi
KapTH 1HXEHEPHO-TEOJIOTIYHUX YMOB HAMuacTille CKJIaJaloTh y CEpeaHbOMY W
KpynHoMy MacmTabax. KapTh  1HXEHEepHO-reoJIOTIYHUX YMOB  3arajibHOro
NpPU3HAYEHHS MOXYTh CKJIQJaTUCh 32 €IUMHOI0, 3arajbHONPUNUHATOI0 METOIUKOIO,
TOOTO BOHU € yHi(ikoBaHuMHU. CrienianbHi KapTH 1HKEHEPHO-TEOJIOTIYHUX YMOB, SIK
NpaBWio, HE € YHl(l)lKOBaHI/IMI/I 3aliekHO BiJ 4uUCHa B1,ZI06pa)KyBaHI/IX Ha KapTl
KOMITOHEHTIB IH)KeHepHO reOJIOTIYHUX ~ YMOB  PO3pI3HAIOTH  Oararo- i
MOHOKOMITOHEHTH1 KapTH.

Ha ynidikoBaHuxX KapTax TOKa3ylOTh HaWOUIbII 3arajbHi BIACTHBOCTI
re0JIOTIYHOTO CEpPElIOBHUIA, IO BIUIMBAIOTh HAa IHXKEHEPHO-TEOJIOTIYHY OILIHKY
TEPUTOPIi.

VYHiikoBaHI 1HXEHEPHO-TEOJIOTIYHI KapTH CKJIaIal0Th B paMKaXxX JEpKaBHOTO
1H)XEHEPHO-T'€0JIOTIYHOTO KapTyBaHHsI, sIKE TPOBOAUTHCS, K IPABUIIO, B KOMIUIEKCI 3
T'€OJIOTTYHUM 1 T1APOTEOJIOTIYHUM 3HIMAHHIMU CEPETHBOTO MACIITA0Y.

Kaptu 1HXKEHEepHO-TeOJIOTIYHOIO palOHYBaHHS TMOJUISIOTBCS HA KapTu
3arajJpHOrO 1 CHEUIAJIbHOTO paioHyBaHHS. KapTu 3aranbHOro paiioOHyBaHHS, SIK
MpaBujo, JplOHOMACIITA0HI, CKJIAJAlOTh 3 METOI PO3POOKH CXEM PO3BUTKY W
PO3MIIIEHHS Talxy3eld HapOJHOTO TOCIOAApCTBA, IO BPaxOBYIOTh palliOHATbHE
BUKOPHUCTAHHA H OXOPOHY I'€OJIOTIYHOTO CEPENOBHINA; BUSBIECHHS M MOJEIIOBAHHS
1€papxiyHO MOOYI0BAaHOI MPOCTOPOBOI CTPYKTYPH TE€OJIOTIYHOTO CEpPEOBUINA, IO
BHU3HAYAETHCS BIIHOIICHHSAM KOMIIOHEHTIB 1HKEHEPHO-TE€OJIOTTYHUX yMOB. OCTaHHA
L[1JIb 3araJIbHOTO pallOHyBaHHS — HayKoBa. PalloHyBaHHS IIpU LbOMY PO3TJISAAE€THCS
K OCHOBA (CXeMa) CHCTEMATHYHOT'O OMKCY 1HKEHEPHO-TE€OJIOTYHUX YMOB TEPUTOPIi.

Kaptu creuianbHOro 1HX€HEPHO-TE€0JIOTYHOr0 palilOHYyBaHHS MPU3HAYEHI IS
CHEN1aT130BaHO1 1HKEHEPHO-TEOJOTTYHOT OLUIHKH PI3HUX YAaCTUH TEPUTOPIi CTOCOBHO
KOHKPETHHUX BHJIIB OYJIBHHUIITBA. 3arajoM, MOKHA BIAMITUTH B3a€EMO3BSI30K PO3MIpPIB
TEPUTOPIi 3 PI3BHOMAHITHICTIO TOCMOAAPCHKOI MisTbHOCTI. YuM OubIla 3a IJIOIMICIO
TEPUTOPIA, TUM OLIbIIE pPI3HUX BHUIIB TOCIOJAPCHKOI AISUTBHOCTI Ha HIM
3MIMCHIOEThCS. BHACHIOK IbOTO 3arajibHe 1HXKEHEPHO-TEOJIOTIYHE pallOHyBaHHS
BEIIyTh JUIsI BEITUKUX TEPUTOPIA, BUKOPUCTOBYIOUM JIJISi 1BOTO JpiOHOMACIITaOHI
KapTH. Kapm CHEIaIbHOTO 1HXKEHEPHO-T€OJIOTIYHOTO PafOHYBaHHS MOXYThb OyTH
z[p16Ho- 1 CepeI[HBOMaCI_HTa6HI/IMI/I BinnosinHo 3 po3p06I<aMH T. Tpodumosa,
IH)KEHEPHO-TEOJIOTIYHEe pallOHYBaHHA 3a 3MICTOM pO3JAUISIIOTH HA TEHETHKO-
Mopdosoriune i omiHouHe. CyTh MEPIIOTO 3aKII0YAETHCS Y BUSIBJICHHI TPOCTOPOBOI
1€EpapXiuHOi CTPYKTYpU TEOJIOTIYHOTO CEPEeAOBUINA, 3YMOBJICHOI MPOIECaMHU
TeOJIOTIYHOTO  PO3BUTKY pailoHOBaHOi Teputopii. OIliHOYHE pallOHyBaHHS
nepenadavae OIIHKY CKIAQTHOCTI 1HXKEHEPHO-TEOJIOTIYHUX YMOB PI3HUX YacTHH
palioOHOBAHOI TEPUTOPIi Ha OCHOBI JEIKUX Mip, B TOMY YHCII BapTICHUX MMOKa3HUKIB
(reonoro-ekoHOMIuHE palioHyBaHHs). ['eHEeTHKO-MOpQoJOTiuHE palilOHYBaHHS MOXKE
OyTH iHOusioyanbHum (PETIOHATBHUM), MUNOA02IYHUM 1 3miianum. THIUBITyaJIbHE
(perioHasibHE) pallOHYBaHHS OCHOBAaHE HAa BUKOPUCTAHHI ISl TMOJLTY TEPUTOPIl
IHAUBIyaJIbHOI, PO3POOJEHOI TUIBKK Uil pallOHOBAHOI TEPUTOPII CUCTEMU
TaKCOHOMIYHUX OJMHUIIb palloHyBaHHs. TuUIOJOriYHE paillOHyBaHHS mependayvae
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HAsIBHICTh €IMHOI 1€pApX1YHOI CUCTEMH TaKCOHOMIYHMX OJMHUIb palOHYBaHHS , SKa
MOXe OyTH TIOIHMpEeHa Ha Jo0y Tepuropito. 3MmilaHe — Ie paioHyBaHHS 3
BUKOPWCTAHHSAM 1HIUBITyAIbHUX KPHUTEPIiB BHUUICHHS TaKCOHOMIYHUX OJIMHUIIb
BUINOT KaTeropii ¥ THITOJOTIYHOI CHCTEMH TAaKCOHIB JUIsl BUJIUICHHS OJWHHIIb,
pailoHyBaHHS HIDKYMX KaTeropi. 3Ha4yHi po3poOKM MO MpoOieMi i1HXKEHEpHO-
I'e0JIOTIYHOTO paloHyBaHHs BHKOHaHI 30kpema I.B. ITomoBum, M.B. UypuHOoBuM,
I.C. Komaporuwm, I'.A. T'ononkoscekoro, B.T. TpodbrmoBum Ta 1H.

2. He MeHI mommpeHUMH, HDK KapTH, 3BITHUMH JIOKYMEHTaMU € 1HXKEHEPHO-

T'COJIOTIYHI PO3Pi3U. [HoKceHepHo-2eoNociuHull po3piz — 1€ rpadidHa MOJIelb
BEPTUKAIBHOTO TEepepidy JiTocdepu, Mo BigoOpaxkae i MPOCTOPOBI CTPYKTYpH 1
BJIACTHBOCTI — KOMIIOHEHTH I1HXEHEpHO-TEOJOTIYHMX YMOB. Ha BiaMiHYy Bif

re0JIOTIYHOTO YH T1APOTeOJIOTIYHOTO PO3pi3y, 1HXKEHEPHO-TEOJOTIUHUN pPO3pi3
MOBUHEH BI1I0OpaxxaT TaKi KOMIIOHEHTH: TEOJIOTiuHy Oy/OoBY, MiHEpaJbHUN 1
IPaHyJIOMETPUYHUN CKJIQJ TOPiJ, TEKTOHIYHY OYI0BY ¥ TpIIIMHYBATICTh IMOPIJ,
reoMopQOJIOTIYHY CTPYKTYPY, T1APOTreosoridyHy OyaoBY, rinpoz[HHaMqui 1 XIMIYH1
XapaKTePUCTUKU MIJ3€MHUX BOJl, MPOSIBU EK30I€HHMX T€O0JIOTIYHUX IPOLIECIB,
MOKa3HUKU BJAcTUBOCTEH TIpyHTIB. Po3pi3u, AK 1 KapTu, MNOAUIAIOTBCS 32
MacmTadamu. ['mubuHa po3pi3y BU3HAYAETHCS TNIMOMHHICTIO AOCHIKEHb. Po3pi3u 10
KapTU 1HXXEHEPHO-TE€OJOTIYHUX YMOB OpIEHTYIOTh 3a TOJOBHUMHU HamnpsIMKaMu
MiHJIMBOCTI. Ha po3pi3ax mokas3yroTh Ti 3K F€0JIOT14HI TUIA, 1110 i Ha KapTax.

3. 36imu npo iHdCceHepHO-2e0N02IUHI OOCNIONCEHHA MA THHCEHEPHO-2e0N02IUHI
3axnoyenHs (6ucHoskuy). PO3pI3HSAIOTH HACTYNHI BHJIM 1HXKEHEPHO-TEOJIOTTYHHUX
3BITIB: 3BIT MPO 1HKEHEPHO-TEOJIOTTYHI BUIIYKYBaHHS JUIsl IPOEKTYBAHHS CIOPYI;
3BIT PO 1HXKCHEPHO-TEOJIOTIYHE 3HIMAHHS; 3BIT NPO MPOBEACHHS TOCIITHUX
1HKEHEPHO-TEOJOTIYHUX  (OCIiTHO-OyAIBETbHUX) pOOIT; 3BIT MOpPO PEKUMHI
1HKEHEPHO-TEOJIOTIYHI CIIOCTEPEKEHHS. 3MICT 3BITY NP0 1HXEHEPHO-TEOJIOTIUHI
JOCIIKEHHSI HE YHi(iKOoBaHWI. BiH CyTT€BO 3ajeXHTh BiJ €Tamy TocCnoAapchKoi
TISTBHOCT] (HalvacTilmie BiJ CTaall MNPOEKTYBaHHS CIOPYIW), METH pOOIT 1 BUAY
OyniBHMIITBA. He3zanexxHo Bix 11bOro, 3BIT MPO iH)KGHGpHO-FCOJ’IOFi‘IHi JOCIIKEHHS
3aBXK/IM BKITIOYAE 3arajibHy 1 clieliajJbHy YaCTHUHU, 1HXEHEPHO-TE€OJIOTIUHY 3aIlUCKy
70 TPOEKTy cropyau 1 TpadiyHi AoAaTKU. 3arajibHa 4YacTHMHAa OOTPYHTOBYE
reoJIOTIYHY TINMoTe3y Mpo (opMyBaHHS 1HKEHEPHO-TEOJIOTIYHUX YMOB paiioHy
OyniBauiTBa. CrieniajibHa YacTHHA MPEACTABIISIE COOOIO CIeIiai30BaHUIl CTOCOBHO
KOHKPETHHUX MPOEKTOBAHUX OO’ €KTIB OMUC 1HKEHEPHO-TEOJOTIYHUX YMOB TEPUTOPI,
IpaHuIll K01 OOYMOBJIEHI 1HKEHEPHUM 3aBlIaHHSAM (TUIOIA BapiaHTa, OyAiBEJIbHUI
MalIaH4MK, JUISTHKA TPACH).

[H)XKeHEepHO-TE€OJIOTIYHE  3aKJIIOYEHHSI  MICTUTh  CIELiali30BaHy  OIIHKY
reoJIOTIYHUX YMOB OY/IBHUIITBA 1 €KCIUTyaTallli MPOEKTOBAHOI CIOPYJH, MPOTHO3
pPO3BUTKY 1 (DYHKIIIOHYBAHHS CIOPYIU IO CTOCYETHCS 1HXKEHEPHO-TEOJOTIUHUX
mporieciB 1 BUCHOBKU. [IpupoaHbo, 3BITH MPO MPOBEACHHS MOCTIAHUX POOIT 1 TIPO
PEXKUM 1HKEHEPHO-TCOJOTIYHUX CIOCTEPEKEHb MAlOTh I1HIIMH 3MICT. 3arajibHa
YaCcTHUHA 3BITY BKIIIOYA€ HACTYIIHI PO3ALIH.

1. Bcmyn. Po3ain MICTUTh OMUC 1HXKEHEPHOTO 3aBJaHHS 1 3aBJIaHHS 1HXKEHEPHO-
reOJIOTIYHUX JOCHIIPKeHb, JaHl Tpo BUIU 1 00 €MU TPOBEACHUX 1HXKEHEPHO-
reoJIOTIYHUX BHUINYKYBaHb, TEPMIHM IiX BHUKOHAHHS, OpraHizamiio poOiT, CKiaj
BUKOHABIIIB.
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2. Disuko-ceoepaghiunuti  Hapuc, B SKOMY BKa3ylTh reorpadiuHe U
aJIMiHICTpaTUBHE TMOJIO)KEHHA paiioHy, pO3IMNIAJAIOTh MPUPOAHI (B TIM 4YMCHl U
reonorqul) Ta EKOHOMIYHI YMOBH, II[0 BH3HAYAIOTh METOJUKY BHIIYKYBaHb, iX
BapTICTh 1 CTPOKM TPOBEACHHA podiT; Mopdoisorio, TrigporpadiuyHy CITKY,
KJIIMaTU4H1 YMOBH.

3. Teonociuna 6ueyenicmo. Y PpO3MAUII B XPOHOJOTIYHIA MOCTIAOBHOCTI
PO3TIIAAAI0OTh PO3BUTOK TEOJIOTIYHOI TiMOTe3u. BiamidaeThcs, SK 3MIHIOBAJIUCH
YSIBJICHHS! TPO KOMITOHEHTH 1HKEHEPHO-TEOJIOTTUHUX YMOB paioHy.

4. Cmpamuepagisn. B po3aun 3HU3Y BBEPX PO3TISIAIOTHCS T'€OJOTIHUNA po3pi3 1
ripcbki nopogau. Ilpu 1pomMy 3 OLIBIIOI0 JETANBHICTIO OMHUCYIOTHCA MOPOAH, IIO
BITMBAIOTH HA OLIHKY YMOB OYIBHUIITBA UM €KCILTyaTallli MPOEKTOBAHUX CIIOPY/I.

5. Texmowniuni ymosu ma icmopis po3sumxy pationy. Posrnsgaerscs hopMyBaHHS
Cy4acHOi TEKTOHIYHOi OyAoBM paiioHy (1 TpIIIMHYBATOCTI mopia) Ha (oHi icTopii
re0JIOTTYHOTO PO3BUTKY. OINUC MOBUHEH J03BOJIATU BIATBOPUTH Majeoreorpadiuny i
TEKTOHIYHY OOCTAHOBKY IMIPOILIECIB METPOreHe3y, CEJUMEHTAIlli maTepialy 1 Horo
HACTYIHOT'O JIITOTeHe3y (11 YCTAHOBJIGHHS TOJIOBHMX HAIpsIMKIB MIHJIMBOCTI 1
(dhopMyBaHHS ONEPEIHIX YSIBICHb PO CTPYKTYPY MOJIB iX T€OJOTIYHUX MapaMeTpiB,
PO CTYMIHB X OJJHOPITHOCTI).

6. l'eomopgonociuna  cmpykmypa  pationy.  OOTOBOPIOIOTBCS  THUTAHHS
dbopMyBaHHS Cy4yacHOi T€OMOP(]OJIOTIYHOI CTPYKTypH pailioHy Ha 1CTOPUKO-
reoJioriyHoMy (oni. PopMyBaHHS TeOMOP(OJOTIYHOTO BUIIIANY PpallOHy 1 HOro
penbedy OMUCYeEThCS 3 MO3ULIT CyYacHOTO IIPOSIBY TOJIOBHHUX €HJIOT€HHUX 1
€K30T€HHHUX T'€0JIOTTYHUX IMPOIIECIB, @ TAKOK BIACTUBOCTEH T1PCHKUX MOPIJL.

7. Tiopoceonoeiuni ymosu. ONHUCYIOTbCS BITHOIICHHS BOJOBMICHUX MOpiT 1
BIJIHOCHUX BOJIOTPUBIB (T1APOT€OJoriyHa CTPYKTYpa), YMOBHU 3aJSITAHHS 136 MHUX
BOJ Ta iX TIJpaBIIYHUI 3BSI30K, TIAPOAMHAMIYHI YMOBH, XIMIYHHMWA CKJIaa Ta
arpecuBHICTb. OCOOJMBY yBary 3BepTarOTh Ha MEPIIMA BiJl MOBEPXHI BOJAOHOCHUM
TOPU30HT Ta 1HUII TOPU3OHTH, SIKI MOXYTh BIUIMBAaTH HA 1HXKEHEPHO-TEOJOTIUHY
OLIIHKY TepUTOPII.

8. Ek30cenni eeonociuni npoyecu. B po3auii OpUBOAUTHCA ONUC TPOSBIB
€K30TCHHUX IPOIECIB, BIACTMBOCTEH OO0JacTe 3 HECTIMKOI CTPYKTYpOKO, YMOB
MPOIIECiB, IX IHTEHCUBHOCTI, 30BHIIIHIX 1 BHYTPIIIHIX TPUYHH.

9. Kopucni xonanunu. OMUCYIOTHCS POJIOBUIIA KOPUCHUX KOTAJIMH, B TOMY YHUCII
pozioBHUIla OYNIBIBHUX MaTepIialiB, sIKI MOKYTh OYTH BUKOPHUCTAHI IPU OY[IBHUIITBI.
BUCIIOBIIOIOTECS IPUNYIIEHHS MPO TEPCTICKTUBH BIAKPUTTS HEBIIOMUX POIOBHIIL,
BIUTMBY IPOEKTOBAHOI JISJILHOCTI HA YMOBHU €KCIUTyaTalii poI0BULI.

CrnerianbHa YaCTUHA 3BITY CKJIAIAETHCS 3 TAKUX PO3ILTIB:

1. Bcmyn. B po3mini KOPOTKO BHKJIANAIOTBCS JaHI MPO TUM 1 KOHCTPYKIIi
CHIOPYIY, BHUMOTH JI0 TEOJIOTIYHOTO CEPENOBUINA, IO TP SBISIOTHCS TMPHU
MPOEKTYBaHHI.

2. Memoouxka 6ukoHaHux pobim [ 00pOOKA OMPUMAHUX  pe3YIbMAamis.
Posrnsnatoteecss MeTonum W OOrpyHTOBYETbCS MPaBWIBHICTH iX 3aCTOCYBaHHS B
KOHKpETHUX ymoBax. HOBI ¥ HecTaHIapTHI METOJM PO3TIIANAIOTHCS OUIBII MOBHO.
JleTanbHO PO3MIISAOThCA METOAM OOpOOKM JaHUX, OOTPYHTOBYIOTHCSI T€OJIOTIYHI 1
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CTATUCTUYHI KpUTEPIi OJHOPIIHOCTI, CHOCOOM TIEPEBIPKU 3aKOHIB PO3MOJILIY,
MiIPaxyHKy CTAaTUCTUK, BUOOPY CTATUCTUYHHUX KPUTEPIiB.

Jlanemie #ae choeriani3oBaHMii, B MacmTaldl eTamy 1HXEHEPHO-TE€OJIOTIYHUX
BUIITYKYBaHb, OMNHUC BJIACTUBOCTEH TEOJIOTIYHOTO CEpPEJOBHIIA — KOMIIOHEHTIB
IHKEHEPHO-TEONOTIYHNX yMOB. Omnuc 0OMEXYIOTh TEPUTOPIEI0 1 TIMOWHOIO,
BU3HAYEHUMH HEOOXIAHICTIO  BHUPIIICHHS 1HXXEHEPHOIro 3aBAaHHA  (paiioH,
KOHKYPYIOUM BapiaHT, OyiBeJbHUI MalJaHIMK, MOXKIMBA cepa B3aemo/ii). Omnuc
BKJIIOYAE PO3LIU:

3. Teonociuna 6yoosa. B po3/iial OMUCYETHCS TIIBKU Ta YaCTHHA T'€OJIOTIYHOTO
cepenoBHINa, ska Oyle B3aeMOJIATU 13 CIOPYAO0. Y ii MeXax OOTpyHTOBYETHCS
BUJICHHS TEOJIOTIYHUX Tid, IO BIAMOBIJAIOTH yYMOBI BHPILMICHHS 1HXXEHEPHOTO
3aBJIaHHA.

4. Bracmueocmi nopio ma ix npocmoposa MiHaugicms. PO3risigaloThCs CTOCOBHO
70 BUAUICHUX TEOJIOTIYHMX T TOKAa3HUKU BIIACTUBOCTEH, 3 OOTPYHTYBaHHSAM
CTaTUCTHUK; 3aKOHOMIPHOCTI 1X MPOCTOPOBOi MIHJIMBOCTI Ha 0a31 aHaJI3y CTPYKTYpH
TIOJIIB T€OJIOTIYHUX MapaMeTpiB UM iX Mepepi3iB MO FOJOBHUX HAMPIMKAX MIHIHBOCTI.
3a HeoOX1JHOCTI OOrOBOPIOIOTHCA MHUTaHHS TUMYACOBOI MIHJIMBOCTI T€OJOTIYHUX
napameTpiB.

5. liopoeeonoeiuni  ymoeu. (OOroOBOPIOIOTHCA MJIE YAaCTUHU T'€OJIOTIYHOTO
CepeloBHINla y MeXax TIMOMHM MOXIHUBOi chepu B3aemomii. Posrismaerscs
rIAPOreosoriyHa CTPyKTypa (BIOHOIIEHHS BOJOBMILIYIOYMX MOP1A 1 BIJHOCHHUX
BOJIOTPUBIB), JWHAMIYHI XapaKTEPUCTUKU (KUBJICHHS, PyX, PO3BAHTAKECHHS
I1JI3EMHUX BOJ), XIMIYHUIN CKJIQJl 1 arpECUBHICTD, BIUIMB I1J36MHUX BOJ Ha €K30TCHHI1
(B TOMY 4HCII i MalilOyTHI 1H)KEHEPHO-TEOJIOT14H1) MPOIIECH.

6. Ex3ocenni eeonociuni  npoyecu. (OOTrOBOPIOIOTHCS  BUIW, IONIMPEHHS
€K30M€HHUX MPOLECIB, BIACTUBOCTI 00JIaCTEN 3 HECTIMKOIO CTPYKTYPOIO, 30BHIIIHI 1
BHYTPIIIHI iX PUYUHU, IHTEHCUBHICTh MPOSBY, TEHJAEHIIi PO3BUTKY NP 3I1HCHEHHI
MIPOEKTOBAHOI JIISITBHOCTI.

[. Inowcenepno-ceonociune saxnrouents. JlaeTbCsi 1HXXEHEPHO-TEOJOrIYHA OI[IHKA
BUBYCHOI O0OJIACTI TEOJOTIYHOTO CEpeoBHUIA W OOTOBOPIOIOTHCS PE3YJIbTATH
BUPIIIEHHS 1HXXEHEPHO-TEOJIOTIYHOTO 3aBAAaHHS (MPOMO3UINT MO0 HAWKPAIIOTo 3
1HKEHEPHO-TEOJIOTIYHOT TOYKM 30pY BaplaHTy, MOPIBHSUIBHUN aHali3 TeOJIOTTYHHX
YMOB Oy/iBeTbHOTO MalJaHYMKa Ta aHAJIOTIYHI M),

8. Bucnosku. OCHOBHI BUCHOBKH TIO BCIX PO3/LIax 3BiTy.

9. Cnucox mamepianis, nimepamyprux, apxieuux, ¢ornoosux. CKIamalTh B
angaBITHOMY NOPSAIKY.

3BIT CYNpPOBOXKYEThCA TpaQIUHUMHU JOJATKAMH, MEPENIK SKUX PO3IVISIHYTO
BUIIIE.

3BIT NpO 1HKEHEPHO-TEOJIOTIUHI JOCTIIKEHHS Uil OOTPYHTYBaHHS MPOEKTIB
BEIIMKHUX CTIOPY/ (IPOMHUCTOBUX KOMIUIEKCIB, T1IPOBY3JIIB TOIO) MOXE CKIIAJJaTUCh B
JIEKUTBKOX TOMaX. B Takux BUIagKax CKJIANa0Th IHKEHEPHO-TEOJIOTIYHY 3aIUCKY 10
npoekTy cropyau (00’emom 10 250 CTOPIHOK TEKCTY), B SIKIM TOMAETHCS OTHC
1HKEHEPHO-TEOJOTTYHUX YMOB MICIIb PO3MIILIEHHS OKPEMHUX CIOPY/ T4 BUCHOBKH.

CtpykTypa 3BITY PO 1HKEHEPHO-TEOJIOTIUHE 3HIMAHHS CEPEIHHOI0 MacIITa0y
BI/IMOBiIa€ 1OOYI0B1 3arajbHOi YacTUHM 3BITY. Ilicnsa rimaBu «PomoBuilia KOPUCHUX
KOMAJIMH» MOMIIIAI0Th TJ1aBy «3aKIIOUYeHHS». Y Hil MOJAIOThCSI OCHOBHI BHCHOBKH
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0 pOo3JiJiax 3BITY W MPOMO3UIT 100 MOJAJBIIOI0 BUBYEHHS TepuTopii. O0’em
3BiTY 70 300 cTopiHOK TekcTy. B TexHiyHOMY 3BiTi 3a pe3ysibTaTaMu 1HKEHEpPHO-
reo0JIOTIYHOTO 3HIMaHHS KpymHOro Macmraly micis riiaBu «['eonoriyHa OymoBa i
TiIPOTEOIOTIYHI  yMOBM» TMOMIIIAIOTh PO3ALIH:  (I3UKO-MEXaHIuHI BJIACTUBOCTI
TPYHTIB, 1H)KEHEPHO-TEOJIOT14H1 YMOBHU 1 BUCHOBKH.

3a pe3yabTaTaMd 1HXKEHEPHO-TE€OJOTIYHOI PEKOTHOCIIMPOBKH, a TaKOX
JeTaJbHOI  1HKEHEPHO-TEOJIOTIYHOI PO3BIAKM CKJIQAIOTh 1HXKEHEPHO-TEOOTIuHe
3aKJIIOUCHHS, SIKE IOBMHHO MICTHTH JaHI PO METOAUKY, OO0’€MH 1 TEpMIHU
IpOBEACHHS PpOOIT; BiZoMOCTI Tpo (i3uKo-reorpadivydi Ta iHXEHEpHO-reorpadidHi
YMOBH OOCTEKEHOI TEpUTOpii, MOMEPEAHIO OI[IHKY €K30TCHHHX T'€OJIOTIYHUX
MPOLECIB 1 MOXIIMBI 3MIHU CTPYKTYpH 1 BIACTUBOCTEW T'€OJOTIYHOTO CEpeloBHUIIA
mpu OYIIBHHUIITBI W eKCIuTyaTallii OyaiBens 1 Cropy/1; peKOMEHIaIlli Mo MOoJaIbIInX
1H)KEHEPHO-TEOJIOTIYHUX BHUIITYKYBaHHAX. [0 3akitoueHHs J07al0Th TpadiuHi 1
TaOJUYHI MaTepiay.

3aKJII0UEHHS 3a pe3ybTaTaMU 1HXKEHEPHO-TE0JIOTTYHOI PO3BIIKHA MICTUTh OIHC
1HKEHEPHO-TEOJOTITYHUX YMOB MOJIMBOI cepu B3aemoii (00’eM 10 25 CTOpPIHOK
TEKCTY) 1 JOJATKy y BUIJISAI 1HXKEHEPHO-TEOJIOTTYHUX PO3PI3iB MO PO3PaxOBaHUX
nepepizax chepu B3aeMOAll, TaOIMIb HOPMATHUBHUX 1 PO3PAXYHKOBUX 3HAYEHb
XapaKTEpUCTUK TPYHTIB Ta 1HIN TpadiuHi ¥ TabiaumuHi Marepiaau. OkpiMm
PO3IIIAHYTUX, CKJIAQJal0ThCSl TAKOX 1HKEHEPHO-TE€OJOrIYHl BUCHOBKM IPO MPUYHHH
nedopmMariiii OyaiBens (Copya) Ta €KCHEpPTHI 1HXXEHEPHO-TEOJOTIYHI BUCHOBKH 3a
MpoeKTaMu KpynHUX cropya. O6’eM 1 3MICT BUCHOBKIB 3aJieaTh BiJl iX IJILOBOTO
MIPU3HAYEHHS.

Konmponwni 3anumanns i 3a860aHH:A

1. OOrpyHTyiiTe mpu3HAYCHHS 1HXEHEpHO-TeooriyHux nociimkens (11).

Sxi  gochipKeHHS TPOBOIATHCS JUIsi OOTPYHTYBAaHHS MPOCKTYBAHHS

IIPOMHCIIOBHUX 1 ITUBUILHUX 00’ €KTIB?

[ITo Bu 3naere npo II'J] 11st riipoTEXHIYHOTO Oy 1IBHULITBA?

[lepeunciiTh OCHOBHI 3aBAaHHS TEXHIYHOI MeTiopalli FpcbKUX MOpPI.

Sxi1 nopoau noTpeOyrOTh TEXHIYHOI MeTioparii?

OnuiiiTh OCHOBHI CITOCOOM TEXHIYHOI MeJiopallii mopi.

Oxapakrepuzyiite poOOTH TP 1HKEHEPHO-TEOJIOTTYHOMY 3HIMAHHI.

SIk1 3aBHaHHs BUPILIYIOTHCS PO3BIAYBAIBHUMU OYypOBUMU POOOTaAMU?

Po3kpwuiiTe CyTh CTATUYHOTO 1 TUHAMIYHOTO 30HYBaHHS.

0. Jlnsa axux motped 3MiMCHIOITHCS TipHUYl pobotu ripu [T'/1?

1. Onumnith METOAMKY TPOBEICHHS 1HXKEHEPHO-TEOJOTIYHOTO OMpOOyBaHHS
TIPCHKUX TOPIJ.

12. Jlns sskux moTped MpoBOAATHCS AOCIIIHI 1HXEHEPHO-TE€OJI0T19HI pOOOTH?

13. ki marepianu Hanexathb 10 3BiTHUX Tipu [1']]?

14. Oxapakrtepu3yiiTe 3arajibHy Ta clieniajibHy 4acTuHu 3BiTy npo I1['/1.

N
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3. JABOPATOPHI 3AHATTAA

3eMHa KOpa CKJIAJAEThCS 3 TBEPAMX, PIIKUX 1 Ta30MoII0HUX pedoBUH. YacTrHa
TBEpJUX PEUOBUH Jlocsirae B i1 ckianl 93%. Lle Tak 3BaHi MiHepanu, TOOTO IPUPOIHI
XIMIYHI CIOJIYKH 200 cCaMOpOJHI XIMIYHI €JIEMEHTH, 1110 BUHHMKJIU BHACIIIOK MTEBHUX
(h13UKO-XIMIYHMX TPOIECIB Y HaJpax KOPU YW Ha ii TMOBEpPXHI. Y CBOI Yepry
MIHEpaJld BXOJATh JI0 CKJIaay TIpChKUX TMOpIiJ, TOOTO MNPUPOAHUX arperarib
MiHepaliB, CKJIaJl 1 OyZ0Ba SIKUX BU3HAUYAIOTHCS YMOBAaMU iX yTBOpeHHS. BuBueHHsIM
MiHEpaJiB 3alMAEThCSI MIHEPAJIOT1s, a TIPCHKUX TOPiT — meTporpadis.

HepeBaxcHa OUTBIIICTh MiHEpaJiB MiepedyBae y TBEPIIOMY KpHCTaJquHOMy CTaHi,
JacTHUHA MiHEpaliB — y aMopdHOMY W HE3HAYHa KiJIbKICTh MlHepaJIlB -y pu:[KOMy
cTaHi (Boja, camMopo/IHa pTyTh). Kpucramiuny OynoBy pedoBHH 1 3aKOHOMIPHOCTI
YTBOPEHHSI KPUCTAIIB BUBYAE KpUCTATOTpadis.

3.1. Tema 1. IOHATTS IIPO MIHEPAJIU TA IX OCHOBHI
BJACTUBOCTI. METOAU JTAT'HOCTHUKHN MIHEPAJIIB.
MAKPOCKOIIIYHE BU3HAYEHHSA TA OIINC INIOIIUPEHUX
MIHEPAJIIB (6 ron) .

OOsiagHaHHA: KOJCKIIMHI Ha0OpuW MIHEpaliB 13 PI3HUX KJIaciB, IIKaJIH
TBepaocTi Mooca, papdopoBi OICKBITH, CKIISIHI MUIACTUHKH, KomnacHu, 10% po3duun
HCI, ninetku, BUBHAYHUKH, PEKOMEHOBaHAa JiTepaTypa.

DopMH 3HAXOI:KEHHSI MiHepaJIiB y NPUPOAi

VY npuponi MiHepanM 3yCTpidarOThCs B HaWpizHOMaHITHIUX (opmax. Crifg
3a3HAYUTH, 110 MOOJUHOKI KPUCTAIH (MOHOKPHUCTAIIM) CIIOCTEPITratOThCs MOPIBHIHO
piako. Haifuacrime TpamiasioTbesi 3pOCTKM KpUCTaliB. BoHM MOAUISIOTBCS Ha
3aKOHOMIpHI ¥  He3akOHOMipHI (200 Mminepanvni  aepecamu). llpukinamom
3aKOHOMIPHHUX 3POCTKIB MOXYTb CIYXWUTHU OGIliHUKU, TIIO YTBOPIOIOTHCS BHACIIIOK
3pOoCTaHHs (YU MPOPOCTAHHS) JBOX KPHUCTAIIB 1 XapaKTepHI I TINCY, TaK 3BaHMM
«actiBuuH xBict» (puc. 1). J[BiHUKH, YTBOPEHI 3POCTAHHSAM KiJIbKOX KPHUCTAJIB,
HA3UBAIOTHCS NOIICUHMEeMUYHUMU, BOHU TUTIOB1 JIJIs1 TIOJIbOBHX IIMATIB.

MiHepalibHl arperatd MNOJUIAIOTHCS HA KPUCTATIUHI, 3€PHUCTI, 3E€MJIUCTI,
IIUIbHI, (GOPMU 3aNIOBHEHHSI OPOKHUH, HATIYH1 (POpMHU, TEHIPUTH, TICEBAOMOP(}HO3H
(puc. 2).

Cepen KpucCTamiyHUX arperatiB BWAUISIIOTBCA JApPYy3d 1 UUTKA. Jpysu —
CKYITYEHHSI KPUCTAJIIB Ha CIUIBHIA OCHOBI. Hampukian, npy3u ripchbKOTo KPHIITAIIO,
aMeTHUCTy 1 1H. [I[imxu — 3pOCTKH IPIOHUX KPUCTAJIIB HA CIIUIBbHIA OCHOBI.

3epuucmi aecpecamu — 1e CKYMUEHHS OJHOTO YW KUIBKOX MiHepasiiB. BoHu
OyBarOTh MOHO- a00 MOJIMIHEpaldbHI. 3aJIeKHO BiJl PO3MIPY 3€PEH BUAUISIOTHCS
rpy00-, cepeHbo- i ApiOHO3epHUCTI pi3HOBUAW. Hampuknan, rpaHit, JIOPUT, CIEHIT
TOIIIO.
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Puc. 1. ITpuponni popmu
MiHEpaiB:
a — Ipy3a KBapiLy;
0 — ’KeoJ1a KaJIBIINTY;
B — CEKpellis arary,
I — KoHKpetis hochopury;
Tl — OOJIITH OOKCHUTY;
€ — JICHIPUT CaMOPOAHOI MiJIi;
€ — HaTiYHa opMa
MajaxiTy (HHpKa)

3emaucmi acpecamu — TYyXKI MYYHHUCTI MacH TPHXOBAHO-KPUCTATIYHOI
CTpyKTypH. KpuCTalMKK y HUX PO3PI3HAIOTHCS JIMIIE 3 JOIMOMOTOI0 MIiKPOCKOTIA.
BoHnu nerko po3tuparoThes nmanbisgMu. [IpuKkiTamoM MOKyYTh CITY)KATH TaKi MiHEpaH,
SIK KQOJI1H, JTIMOHIT, MIPOJIIO3UT TOIIIO.

Jlo ¢opm 3amoBHEHHS MOPOKHUH HAJIEKaTh KOHKpeIil ¥ cekpenii. Koxkpeyii
abo cgheponimu — 1e chepuuHi 4y OUTBII-MEHII OKPYIUN TiJIa, 9acTO 3 pajiajibHO-
MIPOMEHHUCTO0 OYyZ0BOIO BCepenr