Jlekuii 3 npeamery «IHkKeHepHA reoI0ris»
Tema 1. IH:keHepHA reoJ10risi — HAyKa NMPO reoJIoriuHe cepeaoBUIIIE.
Jlekmis 1

[HxeHepHa TeoJioTisi BUBYAE 3€MHY KOPY K CEPEIOBHUINE KUTTSA Ta ISIIBHOCTI
JIOJMHY, 3HAHHS 11€1 TUCHUIUTIHYA T03BOJISIE YCIIITHO BUPILIYBAaTH 3a7a4i OyAIBHUIITBA
Ta Oe3rneku OyAiBelb Ta CIIOpY/l. IHXKEHEpHA T'e0JIoTisl pO3BUBAETHCS HE 130JIbOBAHO, a B
TICHOMY 3B’SI3Ky 3 IHIIMMH HayKaMd. Y TIepIIy dYepry 3 HayKaMH Tpo 3eMITIo:
3arajibHOI0 T'€0JIOTIEN0, JIITOJIOTIE€, TeOMOP(]OIIOTIERO, T1POTeosIOTI€0 Ta 1H. A TaKOX 3
T1APOJIOTIEI0, METEOPOJIOTIEI0, TEOIE31€I0 Ta 1H.

OcHOBHI 3371241 1HKEHEPHOT I'€0JIOTi:

- BHUBUYCHHS CKJIQJly BJIACTUBOCTEH IPYHTIB SKI BHUKOPHCTOBYIOTH SIK OCHOBH
(byH/1aMEeHTIB;

- BUBYCHHS HEOC3MEUHMX MPHUPOI0-TEXHOTCHHUX MPOIIeciB (MATOIUICHHS, 3CYBH,
KapcCT, MPOCIIHI SBUIIA Ta 1H.)

- 3A1HCHEHHS TMPOTHO3IB 3MIH 1HXEHEPHO-TCOJOTIYHUX YMOB MalIaHUMKIB
Oy/IIBHUIITBA,;

- CTBOPEHHS TEOPETUYHUX OCHOB JIJIS PAIliOHAIBHOTO BUKOPUCTAHHS 1 OXOPOHH
HaBKOJIMIITHBOTO CEPEIOBUIIIA;

Sk camocrTiifHa HayKa 1H)XKEHEepHa reosoris moyana dopmysatucs y kinm XIX —
nouatky XX cropiuusi, OJHOYAaCHO y Oaratbox Kpainax. Lle moB’s3aHo 3 motpe6oro
NPAKTUKH Yy 3BEICHHI CKJIQJHUX 1HXEHEPHUX CIOpYJ] (3ali3HHUIb, KaHAIIB TOIIO).
[Mepumii eranmn po3Butky (1923-1945) — BUHHMKHEHHS HOBOI HAyKOBOI JUCIIMILIIHH.
Hpyruit eran — 3HAYHUNA O0OCSAT POOIT 3 MOCTIPKEHHSM BJIACTUBOCTEH TIPYHTIB.
HakonuuenHs 3Ha4HOTO 00CATY MPAKTUYHOTO 1 TEOPETUIHOTO Martepiany. TpeTiil eramn
(3 1978) noB’s13aHmii 3 OOIPYHTYBAaHHAM 3aXOJIB 5Kl 3BOJSTH JO MIHIMyMYy HEraTUBHUUN
BIUTUB OY/IIBHUIITBA HA HABKOJIUIIIHE CEPEIOBUIIIC.

Tema 2. OcHOBM iHK€HEPHO-T€0JIOTiYHOI0 BUBYEHHS IPYHTIB.
Jleknis 2

BusnaueHHst MOHATTS — IpyHT. PeHOBUHHMIA CKJIaa IPYHTIB, TPAHYJIOMETPUYHUMN 1
MIKpOarperaTHui CKJIaJ TPYHTIB, OCHOBHI TpaHyJOMETpUYHI Kiacu@ikaiii TPyHTIB.
MinepanpHUl CKJaa TPYHTIB. METOau BU3HAUCHHS TPAHYJIOMETPUYHOTO CKJIAIy
IPYHTIB 1 rpadivyfi cnocodu Horo 300pakenHs. OcHOBHI kiacuikaiiifHi BUIU IPYHTIB:
CKeNbHI 1 HecKeJbHI. TexHoreHHi IpyHTH. OCHOBHI THUNHM KOHTAKTIB y TIpYyHTaXx.
[Ipupona cTpyKTypHHX 3B’SI3KiB y IpyHTax. Knacudikaiiisi CTpyKTyp IpyHTIB 3a
XapaKTEPOM CTPYKTYPHHUX 3B’ SA3KIB.

Knacudikamiss BuaiB Boau y IpyHTax 1 ii BrmacTuBocTi. ['a3oBa Ta OioTHYHA
KOMITOHEHTA IPYHTIB. B3aeMo/1isi KOMIIOHEHTIB IPYHTY 1i ypaxyBaHHs PU pO3paxyHKax.



Jlexuis 3
byniBenbHa Knacudikallis IpyHTIB.

V ekl BUKJIQMAIOTBCS OCHOBH JIEPKABHOTO CTaHmapTy YKpainu «[pyHTH.
Knacudikamis». Lleit ctanmapT po3moBCIOIKYEThCSI Ha BCl IPYHTH Ta BCTAHOBIIOE il
kimacu@ikaiilo, 110 3aCTOCOBYEThCS MNpPH BUKOHAHHI  1HXXEHEPHO-TEOJOTTYHHX
BUIITYKYBaHb, IPOEKTYBaHH1 Ta Oy IIBHUIITBI.

VYl IpyHTH NiAPO3AUISIOTHCS HA HACTYTHI KJIACH:

- KJIaC TIPUPOJHUX CKEIBHUX TPYHTIB - TIPYHTH 3 JKOPCTKUMHU CTPYKTYPHUMU
3B’s13KaMU  (KpUCTAJI3alliiHUMU Ta LEMEHTAllMHUMH) MIAPO3AUISIOTECS Ha TPYIH,
MIATPYIH, TUTIH, BUIU, PI3HOBUAM 3T1IHO 3 TA0. 1;

-KJIaC TIPUPOTHUX MUCIIEPCHUX TPYHTIB — TIPYHTH 3 BOAHO KOJIOITHHMH Ta
MEXaHIYHUMH CTPYKTYPHUMHU 3B’ 3KaMH IiIPO3AUISIIOTHCA 3T1IHO 3 TaOJIUIICIO 2;

- KJIaC TIPUPOJHUX MEP3JIUX TIPYHTIB - IPYHTH 3 KPIOTEHHUMHU CTPYKTYPHUMU
3B’SI3KaMH MiAPO3AUIIIOTHCS 3TiIHO 3 Ta0I. 3;

- KJIaC TEXHOTEHHUX (CKEJIbHUX, TUCIEPCHUX Ta MEP3NUX) IPYHTIB — IPYHTH 3
PI3HUMH CTPYKTYPHUMH 3B’S3KaMH, YTBOPEHHUMH B PE3yJIbTaTi JISUIBHOCTI JIFOJMHH,
H1IPO3IISIOTHCS 3T1IHO 3 Ta0JI. 4;

[TosicHIOIOTBCS 4acTKOBI Kiacu(iKalii 3a peUOBUHHUM CKJIAJIOM, BJIACTUBOCTSIMU
Ta CTPYKTYPOIO CKEJbHUX, TUCIIEPCHUX Ta MEP3IIUX IPYHTIB.

Tema 3. ®i3nuHi, ¢pizuKo-xXiMiuHi BJ1ACTUBOCTI IPYHTIB.
Jlexuis 4

[Toxa3Huku PI3UYHUX BIACTHUBOCTEM CKEIBHUX 1 HECKEIBHUX I'PYHTIB MIK COOOIO
3HAYHO pO3pI3HAIOTHCA. DI3UYHI XapaKTEPUCTUKU MIAPO3AUIAIOTECS Ha OCHOBHI,
noxigHi Ta kiacudikamiiiHi. OCHOBHUMHU € XapaKTEePUCTHKH, 0 BU3HAYAIOTHCS Ha
OCHOBI JTaOOPATOPHUX JTOCHIKEHb. [HII (i3UYHI XapaKTEPUCTHKU € PO3PAXYHKOBUMHU.
ExcnieprMeHTansHO BU3HAYAIOTh TPU OCHOBHI XapaKTEPUCTUKHU TPYHTIB: IIIIBHICTH
IPYHTY, IIUJIBHICTh YacCTOK IPYHTy Ta BoOJIOTicTb. OnepkaB Il BEJIWYMHH MOKHA
BUYHCIIUTU HU3KY XapaKTEPUCTUK IPYHTY:

- IIUIBHICTh CYXOIO IPYHTY;

- TMOPUCTICTh IPYHTY;

- MOPUCTOCTI;

- TIOBHY BOJIOTOEMKICTB;

- Koe(IIiEHT BOJIOHACHYEHKOCTI Ta 1HIIIL.

3rigno 3 JICTY knacudikamiiHuMu XapakTepUCTUKAMH JIJI BEJIMKOYJIAMHUX IPYHTIB 1
MICKIB € TPaHyJOMETPUYHHUHN CKJIaa 1 Mipa WOro HEOJHOPITHOCTI, a JJis MICKIB IIe 1
Koe(illleHT 10JI0 HACHMYEeHHS Ta IIUIBHICTh CKJIaJaHHA (XapaKTepPHU3YEThCS
KOe(ILIEHTOM MOPUCTOCTI). J{JIs TIMHUCTUX TPYHTIB KIacU(PIKAIIHHUMH MOKa3HUKAMU
€ YHCIO0 TUIACTUYHOCTI B TIOKA3HWK IUTMHHOCTI. 3a IMMHU XapaKTePUCTUKAMU
BCTAHOBITIOIOTH Ha3BY IPYHTY.



Tema 4. MexaHi4Hi BJ1aCTUBOCTI IPYHTIB
Jlekuis 5

Jliist po3paxyHKiB aedopmariii, OIIHKA MIITHOCTI Ta CTIHKOCTI IPYHTOBHUX MAacCHBIB 1
OCHOB HEOOXIHO 3HATH MEXaHI4HI BJIacTUBOCTI TIpyHTIB. Ilig wMexaHiYHMMHU
BJIACTHBOCTSMHU IPYHTIB BapTO PO3YMITH IXHE MOBOJKCHHS MiJA JI€I0 30BHIIIHBOTO
HaBaHTa)XeHHS a0o MpH 3MiH1 iX (PI3UYHOTO CTaHy.

3MaTHICTh TIPYHTY 3MEHIIYyBaTUCS B 00’€Mi IiJ BIUIMBOM YIIUIbHIOBAJIBHUX
HaBaHTaXEHb HA3MBaIOTh CTUCIUBICTIO, OCiTaHHSAM abo nedopmariiero. Po3auisiors
IOpY>KHI Ta MIacTU4H1 jaedopMariii. BuzHaueHHS OCHOBHHMX MOKa3HHUKIB CTHCIUBOCTI
IPYHTIB BIJOYBA€ThCS IUISAXOM IXHBOIO VYIIUIBHEHHS TiJi HaBaHTaXEHHSIM 0e3
MO>KJIMBOCTI OOKOBOTO PO3IIMPEHHS y KOMIPECIHHOMY Tpuiiaji. 3a HE3HAYHOI 3MiHA
CTUCKYIOUOTO HaIpY>KEHHS 3MEHUIEHHS Koe(]illleHTa MOPUCTOCTI IPYHTY MNPONOPLIHHO
30UIBIIICHHIO CTUCKYIOUOTO HaIpyKEHHS (3aKOH YIIUIbHEHHS IPYHTIB). OCHOBHOIO
BEJIMYMHOIO, 110 XapaKTEepPU3y€e CTUCIUBICTh IPYHTIB, € MOAYJIb 3arajibHOl aedopmariii
E.

PylinyBaHHS TpYHTIB BIAOYBAETHCS 3aBXKAU y BUIJISIAL 3PYIICHHS OJHIE] YaCTHHU
MAacHBY BIJHOCHO BiJ 1HINOI. Y JEAKWX BUIMAJKaX JOTHUYHI HAMPY>KEHHS JOCATAIOTh
3HAYEHHS TPAHUYHOTO OMOPY I'PYHTY 3pYLICHHIO.

['paHuyHU OMip CUNKOBOTO IPYHTY 3PYLIEHHIO MPOMOPIIIHHUN HOPMaIbHOMY
HaTnpy>KeHH!0. JIJIs TIIMHUCTUX TPYHTIB 1151 3aJIEKHICTh OUIbIN ckiagHa. Lle moB’s3ano 3
TUM WO OMIp 3PYLICHHS 3YMOBIIOETHCA HE JIMINE CUJIAMU TEPTs, ajie 1 3B A3HICTIO

IPYHTY.

[TapameTpu I1HIAHOT 3a71€KHOCTI MAlOTh CBOIO HA3BU:

- KYT HaXwiIy ONpsAMOi J0 BiCi TUCKIB — KyT BHYTPIIIHBOTO TEPTS IPYHTY — (P ;

- Bizpi3oK, 1o BincikaeTbes mpsiMoro Ha Bici — T, 3uennenns rpynry C.

Tema 5. IIoHATTSA NPO iHKEHEPHO-TEOJIOTTYHI YMOBH
Jlekuis 6.

JI71s1 BUBHAUEHHS KaTeropii CKJIaJIHOCTI 1HXKEHEPHO-T€0JIOTTYHHUX YMOB (TPOCTa,
cepeaHbO1 CKIIAIHOCTI, CKJIa/IHa) BAKOPUCTOBYIOTh HACTYIHI (paKkTOpH:

- TeoMop(oIIOTiuH1 YMOBH;
- reosoriudi (pakTopu B cdepi B3aeMoii OyAiBeNh 1 CIIOPY/T 3 TEOJOTIYHUM
CepeIOBUIIIEM;



- rigporeoJoriyfi GpakTopu B chepi B3aeMoiii Oy1iBeib 1 CIOPY/ 3 T€OJIOTTYHUM
CepeIOBUIIIEM;

- TPOSBU HEOE3MEYHHWX MPUPOJHO-TEXHOTCHHUX IPOIECIB IO HETaTUBHO
BIUTMBAIOTh HA YMOBH OYIiBHHIITBA;

- HasBHICTb IPYHTIB 3 OCOOJIMBUMHU BJIIACTUBOCTAMH Yy cepi B3aeMoil OyaiBeib 1
CTIOPY/I 3 TEOJIOT1YHUM CEPEIOBHUIIEM;

Kareropii CkIagHOCTI 1HXKCHEPHO-TEOJOTIYHMX yMOB BCTAaHOBIIOIOTH  3a
CYKYITHICTIO BCTaHOBJICHUX a00 TmporHo3oBaHux ¢akTopiB. JlomaTkoBa oOIiHKa
1H)KEHEPHO-TCOJIOTTYHUX YMOB JJIsI 3a0yI0BaHUX TepuTOpiit naetbest mis 11 (ckmamHo)
KaTeropli CKIagHOCTI:

III a — ymoBHM 0cOONMBO CKIJIaJIHI; € TIOTEHIIIMHA 3arpo3a BTpara MpUAaTHOCTI a0
pyiiHyBaHHs OyJiBEIb 1 CIOPY/, a TAKOXK 3arpo3a JKUTTEIISTILHOCTI HACEIICHHS,

III 6 — ekcTpemaibH1 YMOBH; MIPOIIECH IO PO3BUBAIOTHCS HECYTh PEANIbHY 3arpo3y
pyiiHyBaHHs OyiBeIb 1 CHOPYA Ta 3arpo3y JKUTTEAISIILHOCTI HACEJICHHS.

Ha ninsukax Illa ta 1116 HoBe OyAIBHULITBO HE JTOMYCKAETHCS 10 BXKUTTS 3aXO/IB,
110 YCYBalOTh 3arpo3y pyiiHyBaHHs Oy/IiBellb Ta 3a0€3MeUyIOTh OE3MEeKy HACEICHHS.

Po3aia 2. ®@izuko-reosioriyHi Ta iHKeHepHO-Te0JI0TiYHI mMpouecH i sBuIA..
I'eosioriuna podora nminzeMHux i nopepxseBux BoA. /i rpaBiTtaniiiHux cui Ha
cxmiaax. Ce3oHHe Ta 0araropiyHe NpoMep3aHHS IPCbKUX MOPil.

Tema 1. ®izuko-reosioriuHi Ta iHKeHEPHO-Te0JIOTiYHI MpoecH i ABUINA.
Jlekuis 7.

[1ix BIJIMBOM BHYTPIIIHIX Ta 30BHIIIHIX T€OJOTTYHUX CHJI 36MHa KOpa Ta MOBEPXHS
3emuli 0€3yNMUHHO 3MIHIOIThCS. [Ipo Ge3ynuHHuN pyX 3eMHOI KOpH B HaIlll IHI CBIAYaTh
MOCTIHHI 3eMJIETPYCH, A1I0Y1 ByJIKaHU, HACTYII MOPSI TOLIO.

[IpupoHi reosIoriuHI MPOUECH MOAUISIOTHCS Ha JIB1 BEJIUKI TPYNH: €eHJI0TeHHI —
10 MOPO/KYIOTHCS BHYTPIIIHIMU CUJIAMU, T4 €K30T€HHi — 00YMOBJICHH1 30BHIIIHIMU
CHJIaMHU.

J10 €eHAOTeHHUX MPOIIECIB BITHOCATHCS: MarHeTU3M, BYJIKaHI3M Ta TEKTOHIYHUX
pyX. [lo ek30reHHUX: BUBITPIOBAHHS, T€OJIOT1UHA IsUTbHICTh BOJIHUX MOTOKIB, BITPY,
JLOJIOBUKIB, @ TAKOK HeOE3MeUH1 1HKEHEPHO-TEOJIOTTYH1 TTpotiecH (TIPOCiIHI SBUIIA,
M1ITOIJICHHS, SIBUIIA HAa CXUJIaX, cy(o3is Ta KapceT To1no). Po3i iHKeHepHOi T'eoIorti,
10 BUBYA€E HEOE3MEUHI MPOIIECH 1 SIBUIIA HA3UBAETHCS 1H)KEHEPHOIO T€ONHAMIKOIO.



Tema 2. JlisabHicTh BHYTPilIHIX cui 3emJi
Jlekuis 8.

3eMJIeTpyC — BUCOKOYACTOTHE B T€OJIOTITYHOMY BIJTHOLLIEHH] KOJIMBAaHHS 3€MHO1
KOpH, 10 € HaOLIbII HEOE3MEYHUM TeOJIOTIYHUM MPOIIECOM IS KHUTTETISIIBHOCTI
HaceneHHs. L{opiuyHo Ha 3eMHiH Kyl BiAOYyBa€THCS O1IBII MUTbIOHA 3€MIIETPYCIB, B
tomy uncii 100 tuc. BiguyTHux, 100 pyiiHiBHHX Ta on1uH KatacTpodiunuii. Ha cboromui
OlIbIlIa TIOJIOBHHA JIFOJICTBA MEIIKA€E B 30HAX, /1€ BiUyBatoThCs 3emierpycu. [Ipuxnaau
3emieTpyciB (Amxaban, Bipmenis, SAnoHis Tomio).

PyiiHiBHI m1i 3emieTpycy Ha OyJiBiIl Ta CHOPYAM BUKIMKAIOTh HEOOXITHICTH
BpPaxOBYBaTH MPH MPOCKTyBaHHs Ta OyaiBHUITBI. [IpoBeneHo ceiicmiune pailoHyBaHHS
TEPUTOPIi KpaiHU SKE JO3BOJIUIO BUIUIUTH 30HU B SIKMX B1OYBAIOTHCS 36MJIETPYCH TI€T
YH 1HIIOT IHTEHCUBHOCTI, Ta CKJIaJICHO CEUCMIUHI KapTu Y KpaiHHu.

MicueBa cuia 3eMJIETPYCy 3aJICKUTh TaKOXK BiJl pesbedy MICIIEBOCTI, CKIaTy Ta
CTaHy IPYHTIB Ta TiJIporeosioriyHux ymoB. CelcMiuHy IHTEHCHBHICTh MalJaH4MKa
OyJIBHMIITBA BH3HAYAIOTh 3 YypaxXyBaHHSAM CEMCMIYHOTO MIKpPOpalOHYBaHHS, IIIO
BUKOHYETHCS IS paiOHIB 3 CEHCMIUHICTIO OUIbIe 6 6aiB. By 1IBHUIITBO B CEHCMIYHUX
palioHaxX BeNEThCA 3a HOPMATHUBHUMH, 3aTBEP/UKCHUMHU YPSIOBUMHU ycTaHoBamu. Lli
HOPMHU TapaHTYIOTh CTIMKICTh CIIOPY/ Y paiioHax 13 cericMmiuHicTiO 6-10 OamiB.

Tema 3. I'eoJioriuna po6oTa nig3eMHuUXx i MoBepXHeBUX BOJI.
Jlexuis 9
['eonoriuyny AiSIBHICTD TEKYYUX BOJ MOYKHA MOJILJIUTH HA:

- TEOJIOT14YHY pOOOTY MOBEPXHEBUX BO/I;

- T€0JIOT14HY pOoOOTY pIK;

- TEOJIOT1YHY JISUIbHICTh OKEaHIB Ta MOPIB;
- Te0JIOTIYHY AIsUTBHICTh 03€p Ta OOJIT;

- T€O0JIOTIYHY JIsUTHHICTb JIbOJIOBUKIB.

TumMyacoBl BOJOCTOKM CIPUYUHSIOTH YTBOPEHHS BHMOIH $IKI B TOJAIbIIOMY
dopmytoTbes B sipu. Ha mouatky sip pocte B INIMOMHY, BUKOHYIOUM TJTMOMHHY €pO3ii0,
MOKHU HE JA0CATHE PiBHSA piuku (O6a3uca eposii).

['eonoriuna poboTa piK CKIANAETHCA 3 PO3MHUBY JHA Ta OeperiB TEpPEHECEHHS 1
BIJIKJIAJICHHSI YJAMKOBHX TOpiA. YCl IIi CTOPOHU isUIBHOCTI MOXYTh TMPOSIBISTUCS
OJTHOYACHO.

Bemuuesna pyxoma maca Boau CBITOBOTO OKE€aHy BHKOHYE pOOOTYy pyHHYBaHHS
(Mopchka abpa3isi), TpPaHCIIOPTYBAHHS Ta YTBOPEHHS. [3 HUX mepeBa)xkae OCTaHHS, TOMY
IO CBITOBHI OKEaH € 30HOK aKyMyJIAlii HE TiIIbKA MaTepiany IO yTBOPIOETHCS B
HbOMY, a 1 TI€1 BEJIUKOI KIJILKOCT1 PEUOBHH, SIKI PUHOCSTH P1KU, TbOJOBUKH Ta BITEP.



PyitHiBHa Ta akyMyJIATHUBHA pOoOOTa 03€p aHAIOT14HA PpOOOTI MOpS, TUIbKH MaclITalu ii
HabaraTo MeHIIE.

Bonotamu Ha3zuWBalOTh HAAMIPHO 3BOJIOKEHI JUISHKH 3€MHOI TOBEpXHI, 1€ TMpU
BIIMUpaHHS BOJSTHOT pOCITMHHOCTI YTBOPIOETHCS TOp( abo campomnenb.

PyitHiBHa poO0Ta THOIOBUKIB — JILOJIOBUKU KPHUIIATh Ta 37Pi0OHIOIOTH FPChKi TOPOIU
CBOTO JIOXA.

Jexkuia 10

JIIABHICT, MIA3€MHUX BOJI Ma€ BEJIUMKE 3HAYEHHS Yy MpOsSBaX Maibke ycix
HeOe3MeYHUX 1HKEHEPHO-TE€O0JIOTTYHUX MPOIIECIB:

- MIJTOIUICHHS TePUTOPIil;

- MPOCIIaHHS IPYHTIB;

- HaOyXaHHs IJIVH;

- HeOe3MNeuHi SBUINA HA CXUJIaxX;

- cydo3is Ta KapcT;

- MOpO3HE 3ANMaHHS IPYHTIB TOIIIO;

Jlani i npouecu po3risgaloThCs JOKIATHO (0COOIMBO MPOIIEC MIATOIICHHS ), 3BEPHYTH
0COONMBY YyBary Ha TEXHOT€HHI YWMHHUKM 3MIHM PETIOHY 1 CTaHy MiATOIJICHHS
MII3€MHUX BOJ.

Tema 4. [lis rpaBiTaniiiHux cuj Ha cxuiax. Ce3oHHe Ta 0araropiyne
NMPOMepP3aHHA I'PYHTIB.
Jlekmis 11.

[Tix 3cyBOM pO3yMIIOTh 3MIIIEHHS 3€MHUX Macy HU3 MO CXWITY 1] BIUTHBOM CHJIA
TSDKIHHSL.

3CyBH 3arpOoKyIOTh YCIM BHIaM 1HXXEHEPHUX CHOpY (IIUIXH, MOCTH, CIIOPYIU Ha
CXHJIaX, CeNrIa OiJIs MITHIKKS CXUJIIB, CTIHKH KOTJIOBaHIB, TOIIO)

3CyBHM MarOTh MICLI€ Y THX BHIaJIKaxX, KOJU Yy Maci IPyHTY MOOJIU3Y YKOCY 3CYBHI
(moTWYH1) HaNpyXEHHS CTAIOTh BUIIMMHU 3a HANpPYXEHHS, SKUMH MOXE MPOCTOSITH

IPYHT.

3anexxHo BiJ OpuudH 3cyBiB M.M. MacnoB Bujiisie Taki GopMu MNOPYILIEHHS
CTIMKOCTI CXMJIIB:

- oOBaJIM Ta BIJIBAJIH;

- OOpyIIeHHS 13 3pi30M Ta O0epTaHHSIM;
- BIJKOJI IIPH MPOCIIaHHI;

- 3CYB KOB3aHHS;

- TIOKPWBHI 3CYBH CITIOB3aHHS;

- OOIIMBaHHS.



3axonu 11010 00pOTHOU 31 3cyBaMU MOXKYTh OYTH HaIpaBJieHI K Ha 30€peKeHHS ,
TaK 1 Ha MOJIMILIEHHS MPUPOJIHUX BIACTUBOCTEH HAIIPYKEHOTO CTaHy I'PYHTIB (JIpEHAK,
[IEMEHTAIlisl, 3MCHIIEHHS KPYTHU3HU YKOCIB, 3aBaHT)XCHHS HIDKHBOI YACTHHH CXHITY
Tomo). Jlns yTpumaHHS TIPYyHTIB BiJl 3CYBY 3aCTOCOBYIOTH IIAMIPHI CTIHKH,
CTPUMYBaJIbHI MaJIOB1 KOHCTPYKIIii, aHKEPHI IPHUCTPOI.

Jlekmis 12

[Tpu mpoMep3aHHi TIMHUCTUX TPYHTIB, TOCTYIHUX ISl IPOHUKAHHS B HUX BOJIOTH,
B YMOBaxX HEMOXJIMBOCTI 30UIbIIEHHS IXHHOTO 00’€My, pPO3BUBAETHCS THUCK,
aHAJIOTiYHMI THCKY HaOyxaHHsa. Moro Benmumna moxe mocsrati 100-200 kIla. 3a
BIJICYTHOCTI OTOPOJDKEHb B1IOYBA€THCS 30UIBIIEHHS 00’€My IMpOMEp3aloyuX IPYHTIB,
AK€ HA3UBAETHCA 3UMaHHAM. Y THUX BHUMAJKaX, KOJIM TUCK 3JIMMAHHS TEPEBUIILYE
BEJIMYMHY THUCKY BiJ BJIACHOI Baru IPYHTY 1 Baru CHOpy, BiAOyBaeTbCs IMiTHIMAHHS
3eMHO1 noBepxHi. Lle miiHIMaHHs MOoe NpuBecTU A0 Aedopmariii Oy JMHKIB 1 CHOPYI.

Haii6i1p111010 MipoI0 MOPO3HOMY 3MMAHHIO MiJAIOThCS MUITYyBaTI CYTJIMHKU 1
micku. Y TakMX IPYHTaX sIK rajabka, rpaBiid, KPyMHUN MICOK 3/IMMAaHHS HE BUHHKAE.
BmiuBy 3MMOBOro 31MMaHHS Ha CTIHKICTh CHOPYJ 3amo0iraloTh 3akiIajeHHSIM
dbyHIaMEHTIB Ha TTIMOMHY, KA MEPEBUIIYE 3UMOBE TPOMEP3aHHS IPYHTIB.

Jlist 3amo06iranHasi 3MMOBOTO 3JIMMAaHHS Ha NUIAXaxX YIAITHhCS A0 3HKCHHS PiBHS
IPYHTOBUX BOJ| 3a JOMOMOTOIO0 JApeHaxiB. Hepinko moTpiOHO MOBHICTIO 3aMIHIOBaTH
TaKi IPyHTH Ha IPEHYBaJIbHI, SIK1 HE 3MIHIOIOTh 00’ €My MTPH 3aMEpP3aHHI.

Po3git 3. IHKEHEpPHO-reosIOTiYHI  JOCHIIKEHHs. 3MiHA  IH)KEHEepHO-
reoJIOrIYHUX yYMOB TEPHUTOPil miJ BIVIMBOM AaHTpomoreHHux ¢axkropis. Crapnii
NMPOEKTYBAHHS TA CKJIAJ iHXKEHEPHO-TE0JOTTYHUX A0CTiIKEHb.

Tema 1. ImxeHepHo-reosoriuni pociaimkenns. Ckiaan, cragili BUIIYKYBaHb,
reoJioriyHa 3MoMKa.

Jlekmia 13
[H)xeHepH1 BULTYKYBaHHSI 1)1 Oy[IBHUIITBA BKJIIOYAIOTh TaKl BUJU BUIYKYBaHb:

- 1HKCHEPHO-TCOAC3UYHI;

- 1mkeHeoHo0reoIoriuHi;

- TEOTEXHIYHI Ta 1HKEHEPHO-TEOJOriuHI (y CKJIaJl KOMIUIEKCHUX 1HKEHEPHO-
r'e0JIOTTYHUX BUITYKYBaHb a00 OKPEMO);

- 1H)KEHEPHO-T1APOMETEOPOJIOTIUHI;

- BUINYKYyBaHHS Uil  paIllOHAIBHOTO  BUKOPHUCTAHHA  HABKOJMIITHHOTO
CepeIOBUIIIA;

- crerianaizoBaHi poOOTH (YMOBHO BUIIIYKYBaJIbH1);



OO6csiru BUIIYKYBaJIbHUX POOIT PO3NOILISIOTHCS TaK:

- Ui TIepeanpoeKTHUX poOIT Ha ctafii eckizHuil mpoekT (EIT) — 6Ha ocHOBI
JiTepaTypHuX, POHIOBHUX 1 JJaOOpATOPHUX POOIT;

- Ha CTaaisX: TexHiKo-ekoHoMiuHe oOrpyHtryBanHs (TEO) um TexHiko-
ekoHoMiuHMi po3paxyHoK (TEP), mpoekt (II) abo po6ouwnii mpoekt (PII) —
OCHOBHI 0OCSITH BUIIIYKYBaHb (CTO BIJICOTKIB);

- Ha ctamii pobouoi mokymentamii (P) — MoxnauBI gomaTkoBi oOcsaru
BUIITYKYBAJIbHUX POOIT 32 OKPEMUM TEXHIYHUM 3aBIaHHSIM.

Jlexmis 14.

JIJist OIIHKM BUBYEHOCTI TEPUTOPIi BUKOHYIOTH TOIIYK Ta BUBYEHHS (POHIOBUX 1
apXiBHUX MarepiaiiB, 10 MICTATh BIJOMOCTI PO CTPYKTYPHO-TEKTOHIYHI 0COOJIMBOCTI
TepuTopii, oporpadiro Ta riaporpadiro, reosoriyHy OyaOoBY, BIACTHUBOCTI IPYHTIB,
T1pOreosioriyHl YMOBH, 1HXKEHEPHO-TEOJIOTIYHI MPOIIECH Ta JOCBiA OYIIBHHUIITBA, a
TaKOXX 1HII BIJIOMOCTI, SIKI JIO3BOJISIIOTH 3POOMTH OIIIHKY CKJIAIHOCTI 1HXKEHEPHO-
reOJIOTIYHUX YMOB, CTYIEHS I1X BHBUYEHOCTI 1 PO3POOUTH TMporpamy MOJaIbIINX
BUIITYKYBaJbHUX POOIT.

PexornociupyBajibHe OOCTEKEHHSI TEPUTOPIl BKIIOYAE OIS JUISHKH TUIAHOBOI
3a0y70BM Ta mpuierioi teputopii (y T.4. ONMUC BIJACIOHEHb, BOJOTOKIB 1 BHUXO/IIB
MiJ36MHUX BOJ, O3HAK IIPOSIBIB HEOE3NMEUHMX 1HKEHEPHO-TCOJIOTIYHUX TPOIIECIB,
Bi3yaJlbHE OOCTEXEHHS ICHYIO4YOi 3a0y/l0BH), a TaKOX pE3yJbTaTH OIMUTYyBaHHS
HaceJeHHs (MpaliBHUKIB TIANPUEMCTBA).

PekornocuupyBainbHe OOCTEKEHHS MPOBOJAATH 3a IONEPEAHbO HaMIYEHUMHU
MapuipyTamu, a pe3yJbTaTH HAaHOCITh Ha TOMOTpadiuHy OCHOBY.

Tema 2. 3miHa iH:KeHEPHO- TreOJIOTIYHUX YMOB TepPHUTOPii MiJ BIJIMBOM
TEeXHOT¢eHHHMX (PAKTOPIB.

Jlekmia 15

VY npupomHUX yMOBax TIPChbKI TOPOAM TOCTIMHO 3MIHIOIOTHCS TiJl BIUTHBOM
YHUCIIEHHUX TE€0JIOTIYHUX MPOIIECIB Ta SBUIL, 3aBJSIKH YOMY 3MIHIOIOThCS iXH1 (hi3UKO-
MexaHI4H1 BIacTUBOCTI. Komm TipCchKi MOPOIM BHKOPUCTOBYIOTHCS SIK IPYHTH, TO
JI0JIATKOBO JI0 TMPUPOJHUX 3OBHINIHIX YMHHHKIB JIOAAIOTHCS TEXHOTEHHI YWHHUKH.
OCHOBHMMHM [JIIOYUMH TEXHOTEHHUMH YWHHUKAMU €. THCK, KOJHUBaHHS, 3MiHa
HAIpPYKEHOTo CTaHy, T'APOreoIOTIYHMX YMOB, MPOMOYYBAHHS I'PYHTIB Ta 1HIIE. 3MiHA
1H)KEHEPHO — T'€O0JIOTIYHUX YMOB TEPHUTOPII € pe3yibTaTOM MPOILECIB, IO MPOTIKAIOTh
BHACJIJIOK 111 TeXHOTeHHUX (hakTopiB. TOMy BHBUEHHS Ta MPOTHO3YBAaHHS TaKUX 3MiH
MalOTh TIPOBOJUTHUCS 3 OTJISTY Ha TOJIOBHI TEXHOTEHHI YNHHUKH.



Ha 3aBepmanbHOMy eTami KaMmepajJbHUX pPOOIT pO3pOOJSIOTECS TaKi BUIH
MIPOTHO31B:

- TIOUIYKOBHH, y SKOMY 3JIACHIOIOTH SIKICHY 1/a00 KIIBKICHY XapaKTEPUCTHUKY
3MiH CTaHy 1CHYI0YOTO MPUPOJAHO-TEXHOTEHHOTO CEPEIOBHUIIIA;

- HOpPMAaTHUBHUMH, Y SKOMY HAaBOJAATH PEKOMEHALI 1[0I0 JOCATHEHHS MOTPiOHOTO
(HOPMaTUBHOIO) CTaHy MPHUPOJHO-TEXHOTEHHUX YMOB HUISXOM DPETYJIOBaHHS
BIUIMBIB 1/a00 BHKOHAHHS CHEIAJbHUX 3aXO/1B (IJIAHYBaHHS TEPHUTOPI,
ApeHyBaHHS, OYHIBHHIITBO CTPUMYBAJbHHX CIOPY[, 3aKpiIUIEHHS TIPYHTIB
TOIIIO)

Jlekmisa 16.
BunrykyBanHS 117151 paIiioHaTbHOTO BUKOPHUCTAHHS HABKOJIMIITHBOTO CEPEIOBUIIA
BUKOHYIOTh 32 OKPEMHUM TEXHIYHHUM 3aBIAaHHSIM 3 METOIO 3a0€3IeUCHHS:

- BHXIJHUX JIAaHUX JJIS IPUAHSTTS ONTUMAILHUX PIIEHB MO0 PO3MIIIICHHS,
PEKOHCTPYKIIii, TEXHIYHOTO MepeoCcHaIeHHs abo JiKBialii 00 €KTIB
Oy/JIIBHHUIITBA Ta CTBOPEHHSI HOPMATUBHUX YMOB JJIS )KUTTEAISUIBHOCTI
HACEJICHHS;

- BHUXIJIHUX JIJAHUX JJIs pO3pOOKHU pO311JIiB MPOeKTiB «OI1HKA BIUIMBY Ha
HABKOJIUIITHE CEPEIOBUIIICY;

- OIIHKHY (DAaKTUYHHUX BIUIMBIB HA HABKOJIMIITHE CEPEIOBHUIIE Ta BEJCHHS
MOHITOPHHTY.

BunrykyBaHHs MOBUHHI 3a0€3M€UNTH:

- XapaKTEepUCTHKY HEOE3MEeKHU IJIaHOBAHOI rOCIIOAAPChKOI MISIIBHOCTI JIJIst
ICHYI0YMX OYJIBEJIb 1 CLIOPY/I, TOCIIOAAPCHKOT 1 dKUTTEBOT MISUTBHOCTI JTIFOMHH,
IPUPOIHUX PECYPCIB;

- MOXJIMBICTh IPUUHSATTS MPOEKTHHUX PIIICHb, IK1 3a0€3MeUyI0Th TOMYCTUMI
MOKA3HUKHU CTaHy NPUPOJHUX KOMITOHEHTIB JIJI1 TOCTIOIAPCHKO1 AISTTLHOCTI 1
310pOB’ 51 HaceJleHHs( po3po0Ka aIEKBATHUX 3aXO0/I1B II0JI0 3aXUCTY Bij
HeOe3MeyHuX MPoILIeCiB, Meloparllis 1 peKyJIbTUBAaLllsl TEPUTOpIi, Oe3reyHe
MOBOKEHHS 3 BIJIX0JIaMH TOIIIO);

- MOJKJIMBICTB 31HCHEHHS 10 KOMIIOHEHTHOI 1 KOMIIJIEKCHOI OIIIHKW HACJI1IKIB
niaHoBaHoi JisibHOCTI mpu OBHC;

- MPOTHO3YBaHHS 1 OLIIHKA PU3UKY, 3MIH CTaHy IPUPOAHUX KOMIIOHEHTIB NIpU
30epexeHH1 ICHYI04YOTro CTAHOBUIIIA 1 TIPH 311MCHEHHI IJTAHOBAHOT JISITLHOCTI;

- CKJIaJIaHHS HAyKOBO-TEXHIYHOTO 3BITY.

Tema 3. Cxkiaja iHKeHEePHO-Te0JOTiYHUX JOCTiIKEeHb.
Jlexmisa 17.
Jlo ckamy KOMITJIEKCHUX 1HKEHEPHO- T€0JIOTTYHUX BUITYKYBaHb BXOATh TaKi
BUJU POOIT:
- OIIIHKAa BUBYEHOCTI TEPUTOPIT;
- PEKOTHOCHHPYBaJIbHE 00CTEKEHHS;
- reo(i3uuHi poboTH;
- OypoBI Ta rPHOMPOXITHUIILKI POOOTH ;



- TEOTEXHIYHI BUIIYKYBaHHS, AK1 BKJIIOYAIOTh Ja0OPATOPHI Ta MOJIbOBI JOCTIIHI
poboTu;

- T1IpOTeOJIOTIYHI BULITYKYBaHHS;

- CTaIllOHapHI CIIOCTEPSIKCHHS;

- BHUBYEHHS 1H)KEHEPHO- T'€OJIOTTYHUX MPOIIECIB 1 SIBUIII,

- KaMepaJIbHe OIpaIlfOBaHHs MaTepialiB.

J10TaTKOBO MOKYTh BUKOHYBATHUCS pOOOTH, SKIIO II€ ITepe10aqaeThCs
3aMOBJICHHSIM Ta TEXHIYHUM 3aBJaHHIM:
- 1HKEHEPHO- IeoJIoTiyHa Ta 1HKEHEPHO- T1IPOreosoriyia 3MoMKa pisHUX
MacITa0lB;
- celicMiuHE MIKpOpaOHYBaHHS;
- PO3BiJIKa MICIIEBUX I'PYHTOBUX MaTepialliB JUIsl 3BEJCHHS CIIOPY/I;
- MOHITOPUHT 32 CTAHOM T'€0JIOTIYHOTO CEPEOBHUIIIA.



JIABOPATOPHA POBOTA
I[Mo0ynoBa iHXKeHEPHO-T€0JIOTiHHOT 0 PO3Pi3y

[HXeHepHO-TeOOTIYHUN PO3pi3 - 1€ MPOEKIlisS T'eOJIOTIYHOI OyIOBH Ha BEPTUKAIBHY
momuHy. Ha po3pi3i moKa3yroThCs YMOBHU 3ajIsiTaHHS TOPIJ, iX JITOJOTIYHUN CKiad, (i3UKO-
MEXaHIYHI BJIACTMBOCTI, BiK; (IKCYIOThCA HASBHICTh 1 TNIMOWHA 3ajsraHHS MIA3EMHUX BOJI,
BUJIUIAIOTHCS 1HKEHEPHO-TEOJIOT1uHl eleMeHTH (pucyHok 1). Pospizu OyayroTbes 3a AaHUMHU
PO3BiIyBaIbHUX TIPHUYUX BUPOOOK: CBEP/UIOBHH, IIypQiB.

HaBuanbHuii 1H)X€HEpHO-TEOJIOTIYHUN po3pi3 OyIyrOTh 3a ABOMAa BapiaHTaMH JOAAIOTHCS
r'eO0JIOTO-IITOJOTIYHUX KOJIOHOK cBep;yuioBuH: 1,3,5,7,9 Ta 2,4,6,8,10 (TabGmums 1) 1 OmiHIOOTH
1HKEHEPHO-TCOJIOT1YHI YMOBH JIIJITHKU.

3 ypaxyBaHHSM TOPU30HTAJIBHOTO 1 BEPTUKAJBHOIO MACHITa0iB HAHOCATHCS TOYKHU
3aKJIaJCHHS CBEPIUIOBHH (IO TOPU3OHTAN - BIJCTaHI MIXK CBEpUIOBHHAMH, IO BEPTHKAJI -
abCoMIOTHI MO3HAYKU iX ycTh). [1oOymoBaHi TOUKH 3'€IHYIOTH IUIABHOIO JIIHIEIO 1 OTPUMYIOTh
npodinb penbedy MiCIIEBOCTI.

VY MicIsX 3aKJIaZieHHs] CBEP/UIOBUH 32 JJONOMOTr00 TpadiuHuX MM03HaUYeHb HAHOCATHCA JIaHi
re0JIOTO-TITOJOTIYHUX KOJIOHOK. IloTiM, BOHM MOB'S3yI0OTbCA MiX €000 B €IMHE IIe -
reoJoriyHui po3pi3. s 1boro OJHOMMEHHI IIapH, PO3KPUTI CBEPAJIOBUHAMH, 3'€THYIOTHCS
TJIABHUMH JIIHISIMU.

HITpuxoBuil JiHI€IO MOKa3ylOTh Ha pO3pi3i piBEHb I'PYHTOBHUX BOJ, OYKBEHO-IM(PPOBUMHU
1HeKcaMu - BIK TIpCbKHX mopif 1 ix renesuc. Ilopyd 3 po3pizom BioOpakaeThbCs JiereHia:
YMOBHI [T03HAYE€HHSI T1PCbKUX MOPI.

[H>xeHepHO-TeoNorUHUN PO3pi3 aHATI3YIOTh 3a TAKOIO CXEMOIO.

1. TlomapoBo (3BepxXy BHU3) OMHUCYIOTh CKJIAJAIOTh PO3pPi3 IPYHTH: HallMEHYBaHHS, YMOBU

3ansAra”Hs (MOTYKHICTb, XapaKTep HalllapyBaHHs), OCHOBHI BIaCTUBOCTI;

2. Tlpu HasgBHOCTI MiA3€MHMUX BOJI IAIOTH X XapaKTEPUCTHKY:

YMOBH 3aliiraHHs, BOJOBMIIYIOYl 1 BOJOTPUBKI MOPOAM, MOTYXHICTH BOJOHOCHOTO
TOPU30HTY, peXKuM (inpTpauii (HamipHUil Oe3HamipHuit), HAMPSAMOK PYXY MOTOKY, MOXKIIUBICTh
PO3BUTKY IiITOTUICHHS;

3. aroTh MPOTHO3 3MiH T'€0JIOTIYHOTO CEPEIOBHINA, SIKi MOXKYTh CTATUCS TIPH Oy TiBHUITBI

Ta eKcIulyaTanii aBTOMOOUIBHHMX JOpIT, SKUMU OyAyTh iXHI HEraTMBHI HACIHI1JKH.

Bxka3zyroTs HE0OXi/1HI 3aXHCHI 3aX0/I1 1 METOIU TOJIIIIICHHS BIIACTUBOCTEH IPYHTIB.



Tabnuys 1

I'eos1oro-m1iTo/10riuHi KOJIOHKH CBEpPAJTOBUH

Homep cBeputoBrHM Ta aOCOTIOTHA BifMiTKa ii rupiia (2-i psin)

3 1 2 131 4511617 18] 9 10
HaiimenyBanns “
HOPOIH M — | | o Q| N| ©| 9| o
o o o o S o | & 8 S
— — — — — — — — — —
[ToTyXHICTb IIapiB Y CBEPAJIOBHHAX, M
eOyy
I'pysToBHii map 05 [ 07| 06| 05| 06| 05|06|05|04| 06
Cyramsox dOm | 1.2 | 25|25 |36 22|38|12|26|10]| 32
JICCOBUIHUH
Cymich edQn| 65 | 24 | 16 | 1,5 | 40 | 65 | 45| 28 | 32| 58
o Mheoc ol o las 1o l12] - | - | - s |12 -
NpiOHO3EPHUCTHIH
CyniCB JICCOBHHA edQn _ 3,5 3,0 3’1 _ _ _ 3,2 2,0 _
Mheo 1 N, | 36 | 40| 49|57 |55]|58|40/|38|28| 18
CpeHHBO3epHI/ICTI/II/I
Do niera 0 40 | 35 | 15| 14 | 05 | 02 | 28| 25| 45| 68
O):[HOplI[Ha
Bamwsx nopucruit |\ |54 | 50 | 50| 48| 45 | 55 | 55 | 45 | 35| 45

['mubuna
3asraHHs
TPYHTOBHUX BOJI,(M)

7,5 94 1 65|88 |57 |80 |42 60|28 4,0




Adc. omm. M Qv

80
78

76
74
72
70
68

66

NE cxBaxunsi

Adc. omm. yemps

78.5 79.2 80.0 79.8 79.6 793

Paccmoanus, m

| 20 | 20 | 25 | 25 | 25 |

o [z |

MHXeHepHO - reoriorMyeckun paspes

1 - CyrmuHOK; 2 - CYrMUHOK NeccCoBUAHbIN; 3 - NecoK; 4 - rMuHa;
5 - U3BECTHSK; 6 - cynecs; 7 - CNOW NOYBEHHO-PACTUTESNbHbLIN

Puc. 1. [mxeHepHO-T€OIOTIUHUNA PO3PI3



IIMTAHHA )11 CAMOKOHTPOJIIO

1. Ilpeamer i 3MicCT iH)XE€HEpHOT reoorii

2. [TepeniviTh 1 KOPOTKO OMUILITH PO3ALIH, SIKi BABYAE IHKEHEPHA T€0JIOTis

3. HaBeniTh TeopeTHyHI 3aBIaHHS 1IHKEHEPHO-TEOJOTIYHI JOCTIIKEHb

4. JlaTy BU3HAYCHHS 1 B1/I YOTO 3aJICKUTh CKJIQIHICTh 1HKEHEPHO-TEOJIOTIYHUX YMOB

5. OnumIiTh MOCiAOBHICTh BUBYEHHS IPCHKHUX MOPiA

6. latu Bu3HaueHHA TepMiHy «I pyHT», Ui 4oro HeoOXiaHi kinacudikamnii B iHkeHepHOT reoorii
7. ITpuBectu xapakrepuctuxy ®.I1. CaBapencekoro i B.Jl. Jlomranse.

8. latn Bu3Ha4YeHHA (i3UKO-MEXaHIYHIMHU BIACTHBOCTSIMH MOPi

9. latu Bu3Ha4YeHHA ()i3WYHUMH BIACTHBOCTSIMHE TIOP1J

10. /laTu BU3HAYCHHS MEXaHIYHUX BIACTHBOCTEH MOPIJT

11. JlaTi BU3HAYCHHS BOJHUM BJIACTUBOCTSIMH TTOPIT

12. Jlatn BH3HAYEHHS MUATOMOI BarW TiPChKOI MOPOJH, HAIMKMCATH 1 omucatd (HopMmyry, YoMy
JOPIBHIOE TUTOMA Bara ripcbKoi HOpou

13. Hanmcaru i onucaru hopmyiy 06'eMHOTO Baru TipchbKoi HOPOAH

14. Onucatu Gpopmyity 06'eMHOTrO Baru ckeyera nopoau

15. JlaTu BU3HAYEHHSI MOPUCTOCTI 1 BOJIOTOCTI, IO 1 SKUM YMHOM BU3Ha4Ya€ BOAOCTIHKICTh MOPI.
16. JlaTi BU3HAYEHHS 1 OMUCATH B3a€EMO3B'SI30K MIITHOCTI, 1edopmallii Ta Moaysst qedopMartii.
17. TlepepaxyBaTu XapaKTEpUCTHKH, 110 3aCTOCOBYIOThCS Ul OLIHKHM (PI3UKO-MEXaHIYHUX
BJIACTUBOCTEH CKENbHUX 1 HAIlIBCKEIbHUX MOPiA

18. TlepepaxyBatu 1 ommcaT BHpPOOHWYI, OymiBeNbHI Ta TIPHUYOTEXHIYHI JOJATKOBI
XapaKTEePUCTHKH, SIKI BUKOPUCTOBYIOTHCS B 1HKEHEPH1N reosorii

19. [latn BU3HAYEHHS MEXI TEKYUYOCTi, 1 MEXI TNTACTHYHOCTI, YUCITY TUTACTHYHOCTI

20. Jlatu XxapaKTepUCTUKY TEMIO(I3NIHUX BIACTUBOCTSAX I'PYHTIB

21. Jlatu XapaKTepUCTUKY €IEKTPUYHUMH BIACTUBOCTSMHU IPYHTIB

22. Jlatu XapaKTepUCTUKY MarHiTHUMU BIaCTUBOCTSIMHU I'PYHTIB

23. Jlatu XapaKTepUCTUKY KOPO31HHUX BIACTUBOCTEH IPYHTIB

24. Jlati XapaKTepUCTUKY JIUIKOCTI TPYHTIB

25. Jlatu xapakTepucTUKy EeKTpOKiHeTHYHI BIIACTHBOCTSIMU TPYHTIB

26. Jlati XapaKTepUCTUKY TUQPY31HHAM 1 OCMOTHUYHHUM BIIACTHBOCTSIMH TPYHTIB

27. JlaTi XapakTepUCTUKY aICOPOIIIITHUM BIACTUBOCTSIM TPYHTIB

28. Onmcaru, BiJl 4OT0 3aJICKUTh HA0OyXaHHS TPYHTY

29. JlaTn XapaKTepUCTUKY TUKCOTPOITHUM BJIACTUBOCTSIMH I'PYHTIB

30. JlaTi BU3HAYEHHS IIUTBHOCTI TPYHTIB, OTMIMCATH, Bl YOTO 3aJICKUTh HIIJILHICTh TPYHTIB

31. laTi BU3HAUYCHHS 1H)KEHEPHOT €0 IMHAMIITI, 1 TK1 TUTAHHS BOHA BUBYAE



32. IlepepaxyBaTu HaNPsIMKH, sIKi BUBYAE 1 po3po0IIsie iHKEHEpHA Te€0JMHaMIKa

33. IlepepaxyBaTH rpyIy T€OJIOTTUHUX MTPOIIECIB 1 MOB'SI3aHUX 3 HUMH I'€0JIOTIYHUX SBUII]
34. Omnucaty TeoJIoTiYHi MPOLIECH, MOB'sI3aH1 3 TOBEPXHEBUM CTOKOM

35. Onmcaru reosorivHi MpoIecH, OB'I3aHi 3 epO3IHHUMU SBUIIIAMH

36. Oncaru reoorivHi IPOIEeCH, MOB'I3aHi 3 AISUTbHICTIO TOBEPXHEBUX BOJI

37. Onwmcaru reoJIorivyHi MpoIEcH, OB'A3aH1 3 OJHOYACHOO JTisSJIBHICTIO TOBEPXHEBHX 1
MiJ36MHUX BOJ]

38. Onumcaru reosIoTiuHI IPOIECH, TTOB'sA3aH1 3 AISUTBHICTIO MII3E6MHUX BOJT

39. Omucaru TeoJIOTi4HI MPOLIECH, TTOB'sI3aH] 3 A1€10 TPaBITALIHHUX CHIT

40. JlaTi XapaKTepUCTHKY TaKi IpoIech: 00BaJIM, OCHUITN, BUBAJIH, 3CyBH

41. OnrcaTH TEOJIOTIYHI POIIECH, MOB'SI3aH1 3 CEHCMIYHUMH SIBULIIAMUA

42. SIki sBUIIA HA3WUBAIOTHCS TIPHUYO-TEOJIOTTYHIUMH, ONUCATH T1PHUYO-TEOJIOTIUHI SBHIIA ITPU
MiI3eMHUX poOoTax

43. Onucaty, BiJl 4OTO 3aJICKUTH 3PYIICHHS TPChKHUX MOPiJa

44. OnucaT, BiJ 4OTO 3AJICKHUTH IyUYEHI€ TIPCHKHUX MOPiT

45. Onucatu, SKMM YUHOM B1JJOYBa€ThCS BIAKMMaHHS T1PChKUX MOPIJT 1 IJ1aCTIB BYT LIS

46. Onucatw, K1 TIpHAY0-TEOJIOT19HI SBUIIA BiI0OYBAOTHCS MPHU BIIKPUTHX PO3POOKaAX

47. 1llo BXOAUTh B BUBYEHHS Ie€0JIOr0-CTPYKTYPHOI OOCTaHOBKM IPH BUBUEHHI 1HXXEHEPHO-
reoJIOrYHUX YMOB B 30H1 0araTropiuHO-Mep3IuX Mopij

48. 3a KM TIPUHLUIIOM 1 KUM CKIIaJieHa 1HKEHEepHO-TeoJIoriuHa Kiacudikaris, i 1o BXOAUTH B
1HKEHEpPHO-Te0JIOTYHY KJIacu(iKallilo TPyHTIB

49. OnicaTH KJacu, TPYIH 1 MiArpyNy TPUPOJTHUX CKEIIbHUX TPYHTIB

50. ITepepaxyBatu i KOPOTKO OTHCATH CTPYKTYPH TiPCHKHUX MOPi

51. IlepepaxyBaTu MOPOJH, MiHEpaAJIH, A1arHOCTUYHI O3HAKHU 1 3aCTOCYBaHHS B Oy1iBHUIITBI
IMUOMHHUX (IHTPY3UBHUX) TIPCHKUX MOPia

52. IlepepaxyBaTu NOPOJH, MiHEpaAJIH, A1arHOCTUYHI O3HAKHU 1 3aCTOCYBaHHS B Oy1iBHULITBI
u3nuBIIUXCA (€py3UBHUX) TIPCHKUX MOPia

53. TlepepaxyBaTH MOPOIH, MiHEPAIH, JIarHOCTHYHI O3HAKH 1 3aCTOCYBaHHS B Oy IIBHUIITBI
YJIAMKOBHX ITyXKHX T1PCHKHX MOPIJT

54. TlepepaxyBaTu HOPOJH, MiHEpaAJIH, A1arHOCTUYHI O3HAKHU 1 3aCTOCYBaHHS B Oy1iBHULITBI
yJIaMKOBHX 31[eMEHTOBAHUX T'PCHKUX MOPiJ

55. IlepepaxyBartu mopoau, MiHEpaJIH, T1IarHOCTHYHI O3HAKH 1 3aCTOCYBaHHS B OyiBHUIITBI
XEMOTEHHHX TiPChKHX MOPiJ

56. IlepepaxyBaTu MOPOJIH, MiHEPAIH, JIATrHOCTHYHI O3HAKH 1 3aCTOCYBaHHS B OY/IiBHUIITBI

OpPTraHOTEeHHMX TiPCHKUX MOPiJ



57. TlepepaxyBaTu MOPOJH, MiHEpAIH, JIarHOCTHUYHI O3HAKH 1 3aCTOCYBaHHS B OY/[iBHUIITBI
MeTaMophigyHUX (3EPHUCTUX) TIPCHKUX MTOPIJT

58. IlepepaxyBaru Mopou, MiHEpaJIH, T1IarHOCTHYHI O3HAKH 1 3aCTOCYBaHHS B Oy[iBHUIITBI
Metamopdiunux (CrianieBaTas) TipCbKUX MOPi

59. Onucaru Kiacu, Tpynu i MArpyNnyd TEXHOTEHHUX TPYHTIB (CKENbHI, IUCTIEPCHI 1 MEP3JIi)
60. Onucaru Ki1acu, rpynH 1 MiArPyIu NPUPOTHUX AUCTIEPCHUX TPYHTIB

61. Onucaru Ki1acu, rpynH 1 MiArpyIu NPUPOIHUX MEP3IUX TPYHTIB



