HAIIOHAJILHA AKAJTEMISI HAVK YKPATHU
IHCTUTYT FEO®I3UKH im. C.I. CYBBOTIHA

CXBAJIEHO 3ATBEPI[)KEHO

Buenoro pagoro [HctutyTy reodizuku I[HpeKTop IHCTI'ITYTy reotinr«;mm
im. C.I. Cy66otina HAH Ykpainu im. C.L Cy660T1Ha HAH pralHI/I
«30» xoBTHs 2025 p. W oden. 'J‘IGKC&HI[p KEHIBEPA
[IpoTokon Ne 9 «30» KOBTHS 27)23 p

["onoBa BUeHOI paau
Inctutyty reodizuxu iM. C.1.Cy606otina HAH Ykpainu
akanemik HAH Ykpainn 3. A Afrocie pits Bitamiit CTAPOCTEHKO

YK 550.36

Kyrac P.1.

TemaoBe moJe 3emi

(Ha3Ba HaBYAJBHOI AUCIMIUIIHH)

IMPOI'PAMA
HABYAJIBLHOI JMCHHUILTIHM A5

TPETHLOr0 (0CBITHHLO-HAYKOBOI0) pPiBHA, 10KTOP (isocodii (PhD)
(Ha3Ba OCBITHBO-KBaIi(iKAIITHOTO PiBHS)

Kinbkicth kpeauTiB €BporeicbKoi KpeAUTHOT TpaHCHEPHO-HAKOMNYYBAIBHOT

cuctemu (EKTC): 2 kpenautn - 60 rogauH

34 CIIELIAJILHICTIO:

E4 Havku npo 3emiro
(103 Hayku 1mpo 3eMiro)

Kwuis 2025



PO3POBJIEHO TA BHECEHO:

Iacturyrom reodizuku iM. C.I. Cyo6otina HAH Ykpainu
(HOBHG HaﬁMeHyBaHHH BHUIIIOT'O HABYAJIBHOI'O 3aI<J1az[y)
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PO3POGHUK ITPOI'PAMMN:

Kymac Poman leanoguu - [OKTOp T€OJIOTO-MIHEPAIOTIYHUX HAyK, Npodecop, HYICH-KOp.
HAHY, rosoBHuii HaykoBHUH CHIBpPOOITHUK BIJJIIYy T€OJMHAMIKM Ta reotepmii IHCTHTYTY

reoizuku iM. C.I. Cy66otina HAH Ykpainu.



OIINC HABYAJIBHOI JIJUCHOUILIITHA

"TemoBe moJje 3emuri”

(3a Bumoramu ECTYS)

HaiimenyBanHs I'any3b 3HaHB, HAIIPAM XapakrepucTHKa
NMOKA3ZHUKIB MiArOTOBKH, OCBIiTHBO — HABYAJbHOI TUCIHHUILTIiHHA,
kBajidikauiiinuii piBeHb JAeHHA (p)OpMa HABYAHHSA
KinbkicTh KpenuTiB - 2 l"any3p 3nanb E4-Tlpupoaandi HopmaTtusHa
HayKH, MaTeMaTHKa Ta
CTaTHCTUKA

(10-IIpupoaundi HAYKH)

3aranpHa KinbkicTh ToauH ais | CrneuiansHicTs E4-Hayku npo Pik migroroBku
neHHoi (opmu HaBYaHHS — 60 3emutro 2
(103-Haykwu mipo 3emitio) Cemectp
3
Jlexmiit 20 rogun
OcBiTHBO-KBaMipiKamiifHu i [Tpaktuysi 3ansatTs 10 rogun
piBeHb: JlokTop dimocodii Ceminapu 10 rogua
CamocriitHa po6ora
20 roauH

Bun koHTpOITIO: icTIAT

Meta: O3HallOMUTH MOJIOAMX JOCHIAHUKIB 3 (yHAAMEHTAJIBHUMH IMpoOJieMaMH, IO
CTOCYIOTBCSI TEIUIOBOTO CTaHy Ta BHYTPIIIHBOI €HEPreTUKU 3eMJli, ika 00yMOBHIIa 0COOIUBOCTI
il yTBOpEHHS Ta PO3BUTOK 1 KOHTPOJIIOE Cy4acHI T€OTEKTOHIYHI MPOIIECH, 30KpEMa CEHCMIYHICTb,
BYJIKAHIUYHY aKTUBHICTh, YTBOPEHHS KOPHUCHHMX KONAJIMH Ta OaraTo IHIIMX IpoueciB. B kypci
HABEJEHO TEOPETUYHI OCHOBH, TIMOTE3M TIapsYoro Ta XOJOJHOTO TOXOJDKEHHS 3emil, Ta
pe3yJbTaTH EKCIEePUMEHTAIbHUX JOCHIKeHb, a TaKoXX CQOpPMYIbOBaHI OKpeMi 3ajgadi i

METOAMYHI OCOOJIMBOCTI iX PO3B’A3KY.

IIpeaMeToM BUBYEHHS HABYAIBHOI AWCHIWIUIIHU € TEMIIEPATypHI YMOBH Ta TEIUIOBi
MOTOKH B HajJpax 3eMJi, SKi pa3oM 3 THCKOM KOHTPOJIOIOTH BCl T€0AMHAMIUHI IpoliecH 1 pi3uko-

MeXaHi14Hi BJaCTUBOCTI IX PEYOBHUHHU.

OCHOBHMMH 3aBJAHHSIMH BHBYEHHS TUCIUIUIIHUA €: BUSBHUTU IJI0OANBHI 3aKOHOMIPHOCTI B
PO3MOALI TEOTEPMIYHUX MAapaMeTPiB; OLIIHUTH POJIb TEIUIOBOI €Heprii B CTBOPEHI JIOKAIbHUX 1
perioHaIbHUX HEOAHOPIJHOCTEH B OynOBI 3eMHOI KOpH, B (JOPMYBaHHI KOPUCHHMX KOMAJHH, a

TaKOX B aKTHUBI3aIlli MPUPOJHUX TEOAMHAMIYHUX SIBHIN, HEOC3MEUHHMX IS KUTTEMISUIBHOCTI




JIOAWHU (3€MJIETPYCH, BYJKaHHU, TiApOTEpMaibHI BHUKHUIM TOIIO); OIIHUTH MOXJIUBOCTI

BUKOPHCTAHHS TEIIOBOI eHeprii 3eMili B eHepreTulli 1 JUIsi KOMyHaJIbHUX MOTpeO.

VY pe3ynbTari BUBYCHHS HABYAIBHOT TUCIMILIIHK aCITipaHT MOBHHEH 3HATH.
® pOJIb TEIUIOBOI €Heprii B yrBOopeHH1 3emuti 1 i cydacHoi Oy10BH;
® PO3MOJILI TeMIIepaTyp, TEIUIOBUX IMOTOKIB 1 TEOTEPMIYHUX TPAIIEHTIB B 3eMHIH KOPI;
® TEIUIOBI MapaMeTpu TipChKUX MOPIJ;
e BHYTpIIIHI JpKepena eHeprii 3emii Ta iX mapaMmeTpu;
® BIUIMB TeMIlepaTypu Ha (i3W4HI TapaMeTpH 1 XIMIYHUN CKIIAJT TIPCHKUX TOPIJ;
e TEeMIIeparypy IUIaBJICHHS TiPChKHUX MOPIT;
e 0coOJHMBOCTI BIUTUBY TEIJIOBOI €HEprii Ha reoIMHAMIYHI MPOLIECH B HAApax 3eMii;
® [IPUPOIY TEOTEPMIUHUX aHOMAIIIK B PI3HUX F€OTEKTOHIYHUX YMOBaX;

® METOAM IHTEpIpEeTalil re0OTepMIYHIX aHOMAiH.

BMITH:

® BUMIPIOBATH I'€OTEPMiUHI TapaMeTPH; BU3HAYATH I'YCTUHY TETIOBOTO TIOTOKY;

e (opmymroBaTH PiBHSIHHS TEILIOMPOBIAHOCTI 1 PAaHUYHI Ta MIOYATKOB1 YMOBH,

® pO3B’SI3yBaTH PIBHSIHHS TETUIOMPOBITHOCTI AHAITUYHUMHU Ta YHCIIOBUMH METOAMU;

e 100yayBaTH CTalllOHApHY a00 HECTALlIOHAPHY I'€0TEPMIUHY MOJIENb 3€MHOI KOPH;

® pO3paxyBaTu TEMIIEPATypH B 3eMHIH KOpI;

e BH3HAYMTHU BIUIMB IOBEPXHEBUX YMOB Ha PO3IOJLT TEMIEpATyp B 3eMH1H Kopi;

® BHKOPHCTOBYBATH KOMII FOTEPHI TEXHOJIOTII /ISl aHaJIi3y Ta re0JI0rYHOI IHTepIpeTanii
reoTepMIYHUX JTaHHX;

® OIIIHIOBAaTU T€OTEPMAJIbHI peCypcH, KUIbKICTb TEMJIOBOT €HEPrii, IKy MOXHa JJOOYTH 13
Ha/ip 3emJli 1 BAKOPUCTATH MPH Cy4aCHOMY PiBHI PO3BUTKY TEXHIKH 1 B1IIOBITHUX

TEXHOJIOTI1H.

KinbKicTh ToIuH, BiJBEI€HUX HABYAJIbHUM IUIAHOM HA BUBYEHHS IUCIMILIIHM, CTaHOBUTH 60
roa., 13 Hux 20 rox. — jekmii, 10 rox. — mpaktuuni 3aHATTsA, 10 Trox. — ceminapu, 20 rom. —
camocrTiiiHa pobora. BuBueHHs acmipanTamMu HaBuaibHOI guctumuiind "Temnose mone 3emumi”

3aBCPUIYETHCA CKIAJaHHAM iCHI/ITy.

@opMH TIPOBEICHHS 3aHATH: JICKIlli, MpakTU4YHI Ta cemiHapu. Opraizaiis poOoTu

CyXadiB HaBYAIbHOI JUCHUIUIIHM Tiependadae (GopMyBaHHS TMOHSATTEBO-KATErOpiaibHOTO
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MacuBy iH(opMaIlii 3 KOXHOi TeMH, KOHTPOJIbHI NMUTAaHHS Ta CAMOCTIiHI 3aBIaHHs, poOOTYy 3
HAYKOBO-TEXHIYHOIO JIITEPAaTypolo, a TaKOX pO3B'SI3aHHA MPOOJEMHHMX HAayKOBHUX 3a/1ad Ta

CUTYyaIli}.

IToTouHMIT KOHTPOJIb. 3/1IHCHIOEThCA HA 3aHATTAX Yepe3 IHIMBIAyaJbHE 1 MepexpecHe
YCHE ONMMTYBAHHS, OJIIONUTYBAaHHS; MUCHMOBI KOHTPOJBHI pOOOTH; MPAKTUYHI, 1HIUBIAYaTbHI
Ta CaMOCTIiHI 3aBAaHHs; poOoTa 3 Jiarpamamu, rpadikamu, cXemMaMu; PO3B'S3aHHS TBOPYHX

3aaa4; CAMOKOHTPOJIb, TECTOBA (bopMa OI_[iHIOBaHHﬂ HaB4YaJIbHUX OOCATHCHb aCHipaHTiB TOIIO.

BigmoBimno no BuMor HarmionanbHOi paMku KBasipikaiiii JeB’sITOr0 PiBHSA OCBITH

JTUCIUILTIHA 3a0e3eduye HaOyTTA aclipaHTaMH TAaKUX KOMIIETEHTHOCTEH.

Iumeepanvna komnemenmuicmo (IK)

IK. 3naTHicTh BH3HAYaTH Ta PO3B’SA3yBaTH KOMIUIEKCHI HAayKOBO-TIPUKJIAJHI T'€0JOr0-
reoizuuni 3amaui (mpobieMu) 3 TeHepyBaHHSIM HOBUX 3HaHb Ta / a0o0 1HHOBAIIIHHX
MPHUKJIATHUX PIICHb, M0 Tepeadadae rMOOKe MePEOCMHUCTICHHS HAsIBHUX Ta CTBOPEHHS HOBUX
[UTICHUX 3HaHb, OBOJIOJIHHS METOJIOJIOTI€I0 HAYKOBOI Ta HAyKOBO-TEAAroTidyHOI isIIbHOCTI,
NPOBEJICHHS CAaMOCTIHHOTO HAayKOBOTO JOCITIJKCHHS, PE3YyJIbTaTH SKOTO MAalTh HAYKOBY

HOBU3HY, TCOPCTHUYIHEC TAa ITIPAKTHUYIHEC 3HAYCHH.

3azanvni komnemenmuocmi (3K):

3K01. KomynikaTtuBHi HaBuukH. KOMIETEHTHICTh y BUKOPUCTAHHI 1HO3EMHOI MOBH.
31aTHICT A0 €peKTUBHOI KOMYHIKAIIT Ta 1O MPeACTaBIeHHS CKJIaJHOI KOMIUIEKCHOI 1H(popMarii
y cruciiii ¢opmi yCHO Ta NHCbMOBO, BHKOPUCTOBYIOUHM 1H(QOpMAIiHO-KOMYHIKaLlIHHI
TEXHOJIOTIT Ta BIANOBIJHI TE€XHIUHI TEPMIHU. 3aTHICTh PO3YMIHHS 1HIIOMOBHHMX MpOQeciitHux
TEKCTIB, BUKOPHCTAHHS aHINIIMCHKOI MOBM JUI CHUIKYBAaHHS B MIKHApOJHOMY 3arajbHOMY,
HaYKOBOMY 1 ITpodeciiiHOMY cepeoBHILIi.

3K02. Jocaignuubka 31aTHicTh. KOMIIETEHTHICT Y IPOBEECHHI HAYKOBUX J1OCIIIIKEHb
Ha piBHI JokTopa (imocodii, MpUHHATTI OOIPYHTOBAHHUX pIlIeHb, PO3B’SA3aHHI MpodiIeM Ta
BUPILICHHI HayKOBO — MPHUKJIAJHUX 3aBJaHb. 3aTHICTh IUIAHYBATU 3MICT Ta YHPABIATH 4acoM
MiTOTOBKHU AUCEPTALIMHOTO JOCTIIKEHHS.

3K03. 3aaTHicTb 10 NOmyKy Ta aHajidy iHdopmauii 3 pi3HuX JKepesi. 37aTHICT 10
BUKOPUCTAHHA CY4YacHMX 1H(QOpMAIIfHUX Ta KOMYHIKAIlIMHUX TEXHOJOT1H, KOMII IOTEPHUX
3ac00iB Ta mporpam. 3JaTHICTh MPALIOBATH 3 CydacHUMH OibmiorpadiyHuMu 1 pedepaTHBHUMU

0a3aMu JaHUX, @ TAKO)K HAYKOMETPHUUYHUMH I1IaT(HOpMaMH.



3K04. Anani3 Ta cuHTe3. 31aTHICTH 10 a0CTPAaKTHOTO MUCIIECHHS, aHAi3y Ta CHHTE3y Ha
OCHOBI JIOTIYHMX apryMEHTIB Ta mepeBipeHuX (akTiB, (GOpMYyBaHHSI CHUCTEMHOTO HAayKOBOT'O
CBITOTJISIAY Ta 3arajbHoOro KyJIbTYPHOT'O KPyro3opy.

3K05. TI'pynoBa po6ora. 31aTHICTP BHUKOHYBAaTH JOCHDKEHHS B Tpymi IIiJ
KEpIBHHUILITBOM JIijiepa, MaTl HaBHYKH, IO JEMOHCTPYIOTh 3AATHICTh IO BPAaxyBaHHS CTPOTHX
BUMOT JIMCUUIUIIHY, IJIAHYBaHHSA Ta YIPaBIiHHSA YacoM. 3aTHICTh MEPEAaBaTH 1 MOIIMPIOBATH
HAyKOB1 3HAHHSI.

3K06. I'nyuykicTb MucJeHHs1. 31aTHICTh IIYKATH BJIACHI NUISXHM BUPIMICHHS MPOOJIEMH,
KPUTUYHO CIOPUWMATH 1 aHaJIi3yBaTH 4YYyXKi JAyMKH Ta 1iaei, perneHsyBath myoOsmikamii u
aBTopedeparu, MPOBOAUTH KPUTUIHHUN aHAITI3 BIACHUX MaTepialiB.

3K09. Etuuni ycranoBku. JIOTpUMaHHS €TUYHHUX TNPUHIMIIB 3 TOYKH 30pY
npodeciiHOT YeCHOCTI Ta MOPSATHOCTI. 3MaTHICTh MPAIIOBAaTH CaMOCTiHHO, OyTH KPUTUYHHUM 1

CAMOKPHUTHUYHHUM.

CrenianpHi (paxosi, mpeamerHi) komnereHTHOCTI (PK)

®KO01. I'uboki 3HaHHA Ta PO3yMiHHSA. 3aTHICTH Ha OCHOBI Teopii, METOAOJOriI,
eKCIIEpUMEHTY Ta Horo iHTeprperauii aHamizyBaTu mnpobOinemu ¢(izuku 3emui, ii OymoBy Ta
MPOILIECH, 3 TOUKH 30py (QyHIaMEHTAIBHUX 3araJibHOHAYKOBUX MPHUHIUIIB 1 3HAHb, a TAKOXK Ha
OCHOBI ~ KOMIUIEKCHUX  CIELIalbHUX TI€0J0ro-reo@isMuHux  JOCIHIKEHb  (CEeHCMIYHUX,
IpaBIMETPUYHUX, MarHiTOMETPUYHHX Ta EJNEeKTPOMETPHUYHUX Ta IHIIMX) 3 METOI MPOTHO3Y
MOIIYKiB POJOBUI KOPUCHUX KomanuH. KOMIETEeHTHICTh y BOJIOAIHHI TEOPETUYHUMH 1
METOJIOJIOTIYHUMHU OCHOBAaMH, MIKHAPOJHUMHU CTaHJAPTAMU Ta IHCTPYMEHTAJIbHUMH 3ac00aMu
y cepi reoi3MUHUX METO/IB, IJIAHYBAHHS 1 YIIPABIiHHS 1HHOBALIMHUMHU POEKTaMHU.

®KO02. Po3p’si3aHHs 1po0JeM. 3/1aTHICTb PO3B’A3yBaTH IIUPOKE KOJO IMpoOiieM Ta
3a/1a4 IIJITXOM PO3YMiHHA 1X QyHIaMEHTaTbHUX OCHOB Ta BUKOPHUCTAHHS K TEOPETHYHUX, TaK 1
eKCTIEpUMEHTAIBHUX METO/IiB, 3ACBOECHHX 32 JIOTIOMOT'OI0 OCBITHBO-HAYKOBOT IIPOTPaMHU.

®K03. OOuucaoBadbHi HABHUYKHU. 3JaTHICTb BHKOPUCTOBYBAaTH  BiJINOBIJTHE
nporpaMHe 3a0e3nedeHHs: (MOBH IpOTpaMyBaHHs, aBTOMAaTH30BaHI MakeTH Mporpam TOLIO) Ta
BEJIMKI MAacHBH CTaTHCTUYHOI iH(popMamii A 3AIMCHEHHS AOCTIKEHb Ta MOJCIIOBAaHHS
reoJsioro-reodiznyHoi Oy10BH HaaAp 3eMITi.

®KO04. 3paTHicTh 10 HABYAHHA. 3JaTHICTD HIIIXOM CAMOCTIMHOIO HaBYaHHS OCBOITH
HOB1 0075acTi, BUKOPUCTOBYIOUM 37100yTi (haxoBi 3HaHHSA. KOMIIETEHTHICTH Yy TEXHOJOTIT

MiTOTOBKU HAYKOBUX ITyOIiKaIlii, qucepTalliii Ta qomnosifeit y chepi Hayk mpo 3emitio.



Pe3ynbTaTi HAaBYaHHS 32 IMCHHUILIIHOIO:

Pe3ynbTaT HaBYaHHS dopmu Ta Meroau OLiHIOBaHHS Bincorok y
(1. 3Harwm; 2. BMITH; METOIU iCYMKOBIH
3. KoMmyHiKarlis; 4. BUKJIQIaHHA 1 OLIHII 3

ABTOHOMHICTh Ta HaBYAHHS TUCIUTUTIHA
BIJINTOB11aJIbHICTD)

Koxn | 3narm:

1.1. | mpo temnose none 3emii, | JIekii, [HnuBinyansHe 10%
roro OCHOBHI | CeMiHapH, OTIMTYBAHHS
napamerpH, caMmocTiifHa
TeMIleparypy Ha | poboTa
MOBEPXHI i B
MIPUIIOBEPXHEBOMY
mrapax 3emiti 3a
pe3ynbraTaMu
TCOTEPMIYHUX
BHMIPIOBaHb,
0COOJIMBOCTI  PO3MOALTY
TeMIIepaTyp 1 TEIJIOBHX
MOTOKIB HA KOHTHHEHTAX
1 B OKeaHax; pO3IMOIiI
TeMIlepaTyp B 3eMHIH
KOpI.

1.2. | opo terodiznyni | Jlekmii, [HnuBinyansHe 5%
napameTpu TipCHKUX | ceMiHapH, OTUTYBaHHS
mopi;x 1 MeToaM  iX | caMOCTiiHa
BHUBYEHHS, pobora
TEIUIONPOBIIHICTB,

TeMIepaTypoNpOBiIHICTh
, TEIUIOEMHICTb T1PCHKUX
TOpi; KOHAYKTHBHA,
KOHBEKTHBHA,
paniamiitHa
TEIUIONPOBIIHICTS;
BIUIMB MIHEPaJIOTi4YHOTO
CKJIanxy 1  CTPYKTypH
opiJ Ha ix
Tertod13uIHi
napaMeTpH; BIUIUB TUCKY
1 TeMnepaTypu Ha
Tero¢i3nyHi
IapamMeTpH. Cymapna
TEIIONPOBIIHICTD y
BEPXHIM MaHTIi;

1.3. | npo BHyTpimHi mxkepena | Jlekii, [HnuBinyansHe 5%
Tera. ['eHepanis Temia | cemiHapu, ONUTYBAHHS
JIOBrOKUBYYHMHU 1 | caMocTiiHa
KOPOTKOXUBYUYUMU pobota
pamioaKTUBHUMH
eJIeMEHTaMH;

rpaBiTaiiifHa eHeprisf i

MOYaTKOBa TeMIepaTypa




3emuti; IpyKXHa €HEPris.

1.4.

TepMIUHY iCTOpito 3emi.
more3n «XoioqHOro» 1
«rapsYoro» MOXOKEHHS
3emui. Mertonu
pPO3paxyHKy  TEepMi4HOT
€BOJTIOIIIT 3emiti i
pO3MoAiTy TemIepaTyp B
il Hagpax; angiabeTuuHa
TeMmreparypa B BEpXHii
MaHTIi; TeMIiepaTypa
TUTABJICHHSL. Metoau
OLIHKA TEMIIEpaTypH B
HaJpax 3emi.

Jlexmii,
ceMiHapH,
caMOCTIHHa
poboTta

[auBiTyanbHe
OTHUTYBaHHS

10%

1.5

CTaIlioHapHi 3amayi
TETIONPOBITHOCTI.
3akon Dyp’e; po3B’A30K
OJTHOMIpPHO1 1 JIBOMIipHOT
3a7a4d TeIJIONPOBIIHOCTI;
PO3paxyHKH TEMIIEpaTyp
B 3€MHIH KOpi; KOpoBa i
MaHTIiliHa CKJIAIOBI
TEIUIOBOT'O MOTOKY;
BILIUB TIUOMHHOT
Oy/Z0BU 3eMHOI KOpH Ha
po3noAin Temmeparyp i
TEIUIOBUX  IIOTOKIB B
3eMHiH Kopi.

Jlexii,
caMOCTIiliHa
pobora

[HnuBiTyansHe
OIUTYBaHHS

5%

1.6

reoTepMiuHl TpPOLECH B
3eMHII KOpi 1
HecTallloHapHa  3aja4a
TEIUIONPOBIIHOCTI;
reoTepMiuHl  yYMOBHU 1
3MIHM KJIIMaTy, BIUIMB
OCaJKOHAaKONMMYEHHA 1
epo3ii; OXOJIO/IKEHHS
OKeaHI4YHO1 Jjitocdepy;
Tororpadisi OKeaHiYHOTO
JHa; TEIUIOBE moJyie 1
MarMaTH3M.

Jlexmii,
CeMiHapH,
caMOCTiiHa
poboTta

[aauBiyansHe
OMUTYBAHHS

10%

1.7

reoTepMiuHl  yYMOBH 1
reoJMHaMIYHI  MPOIIECH.
TemnepatypHi
Hanpy>KeHHs,
reoTepMiuHi

CEHCMIYHICTB;
TeMIIepaTypHIi YMOBH
miTochepHoi IUIMTH B
30Hax cyOmyKitii i
KOJIi311; TeTJIOBUN PEKUM
npu dhopmyBaHH1
0CaJIOBUX OaceliHiB;
BIUIMB Ha TEIUIOBE MOJIE

YMOBH 1

Jlexmii,
CeMiHapH,
caMOCTiiHa
poboTta

[auBiyansHe
OMUTYBAHHS

5%




TiApOTEpMATBHUX

IIOTOKIB, TEII0BI
MPOLIECH Ha TPaHUIX
IUIMT 1 OXOJIODKEHHS

IHTPY3iH.

1.8 po MonemoBauus | Jlekmii, [HnuBinyansHe 5%
TEIUJIOBUX MPOIIECIB. ceMiHapu, ONUTYBaHHS
Teopernuni 3acaay | caMoCTiliHa
MOOYJI0OBH T€OTEPMIYHUX | poOOTa
MOJIeIIEH. Mognerni
CTaI[lOHAPHOTO i
HECTaI[IOHAPHOTO
peXKUMY 3E€MHOI KOpH;
¢doHOBUIT  piBEHb i
aHomaJii TEIIOBOTO
noJisi; moOyoBa Mojiesei
re0JIOTTYHOTO
CepeIoBUINA, METOIN
OLIIHKU paaioreHHol
TerIoreHeparii 1
Ter10(h13UIHUX
napaMmeTpiB 3eMHOT
KODH;.

Bukopucranns
reoTepMajIbHOI €HEprii.
Po3nonin Temneparypu B
Hagpax 3emmi. Metoau
OLIIHKK TeMIlepaTyp B
HaJpax 3emui;
aniabaT4Ha
TeMIIepaTypa;
BUKOPHUCTAHHS
reoTepMalibHOI eHeprii.
BmiTu:

2.1 | npoBoguTH [IpaxTnusi [nnuBinyansHe 5%
eKCIIepUMEHTaJbH1 3aHATTA, OTUTYBaHHS
CITOCTEPEKEHHS Ta | caMocCTiitHa
BHUMIipIOBaHHS pobora
TEeMIIEpaTyp B
CBEpP/IJIOBHHAX;

PO3paxyHOK
re0TepMI4HOTO
TPaliEHTy 1 BHU3HAYCHHS
TYCTUHHU TEIJIOBOTO
ITOTOKY; BOJIOAITH
METOJIMKOI0 TPOBEICHHS
MI0JIbOBUX POOIT.

2.2 MPOBOAMTH CTamioHapHi 1 | [IpakTuuni [anuBinyansHe 10%
HECTallloHapHI  METOIH | 3aHATTA, OTIMTYBaHHS
BUMIipIOBaHHS CeMiHapH,
TETUTONPOBITHOCTI. caMOCTIiliHa
BUKOPHUCTOBYBATH pob6ora
METOJIU PO3paxyHKY




TePMIYHOT €BOJIIOLI]
3emni 1 posmominy
TEMIIEpaTyp B Ii Hajpax;
aniabeTnyHa
TeMIieparypa B BEpXHIH
MaHTI{; TeMIiepaTypa
TUJTaBJICHHS. Mertonu
OLIHKA TEMIIEpaTypu B
HaJapax 3emi.

2.3

pO3paxoByBaTU
PO3B’S30K OIAHOMIPHOI 1
JBOMIPHOT 3a/1a4
TETUTIOTPOBITHOCTI;
PO3paxXyHKH TeMIIepaTyp
B 3€MHIi KOpi; KOpoBa i
MaHTIHA CKJIaJI0B1
TEIUIOBOTO MOTOKY.
Po3s’s130k  3amaui s
MiBIIPOCTOPY 3
MIEPI0UIHOIO 3MIHOIO
KOPOTKO- 1
JIOBTOTIEPIOAHUX
KOJIUBaHb TEMIIEPATypPHU
Ha MOBEPXHi 3emiti;

[IpakTuysni
3aHSATTS,
ceMiHapH,
camocTiiiHa
poboTta

[anuBinyansHe
OIHUTYBaHHS

10%

2.4

po3B’sizaTh  mpsMy 1
o0OepHEeHY 3aadi
TEeIUIONPOBIIHOCTI;
aHaJIITHYHI 1 YHCIOBI
TEXHOJIOT11 PO3B’SI3KY
3aJ1a4i
TEeIUIONPOBIIHOCTI;
PO3paxyHKH
CTalLllOHAPHUX i
HEeCTaI[lOHapHUX
TeMIIeparyp; METOIH
MiHIMI3amii;  moOyaoBa
OJTHOBUMIPHHX 1
00’ eMHHX Mojienen
PO3MOALTY TeMIIEpaTyp

[IpakTruni
3aHSTTA,
camocTiliHa
poborta

[nnuBinyansHe
OIUTYBaHHS

10%

Komynikanis:

MIPECTABISATH
pe3yabTaTd  HAyKOBOTO
nomyky y ¢opmi ycHOI
JIOTIOBI1/11/CTEH10BOT
npe3eHTalil 3
BUKOPUCTaHHSAM
CydacCHHX  TEXHOJIOTIH,
KOPEKTHO Ta 3MICTOBHO
BECTHU JHCKYCIIO

[IpaxTuuni
3aHATTA

O1iHrOBaHHA
MPAKTUYHHUX
3aBJaHb/yCHUX
JIOTIOBIIel/ipe3eHTanin

5%

ABTOHOMHICTH Ta BiIIoB

iTaJbpHIiCTE:

BUSIBJISITH TiAepChKi
SIKOCTI. 31aTHICTD
MPAIIOBATH CaMOCTIIHO,

camocTiliHa
pobora

OniHroBaHHA YCHUX
JIOTIOB1ACH/TIpe3eHTaIlIi

5%
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OyTH  KpUTHYHUM 1
CAaMOKPUTHYHHM.
JIoOTpUMaHHS ~ CTUYHHX
MPUHIIMITIB 3 TOYKH 30PY
npodeciiHOl YeCHOCTI Ta
MOPSAHOCTI..
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TEMATUYHHWMN IIJIAH
(CTPYKTYPA 3AJIIKOBOI'O KPEJUTY)
3 HaBYaAJILHOI mucuuiuniay "Teruiose mone 3emuni"”

(IT xypc — 3 cemectp)

Jlekuii, | [IpakTuyni, | Ceminapu, | Camocriiina | Pazom,

Ne 3MmicT
roa. roj. roa. podora, roj. TO.

1 2 3 4 5 6 7

3MmicToBMii MOaYJIb
3arajbHa XapaKTepUCTHKA TEIJIOBOro noJjisi. ExcnepumeHTabHi 1aHi | MaTeMaTHYHI

MojeJIi.
1 2 3 4 5 6 7
11. | Tema 1. Temnose mnome 3emyi, HOro OCHOBHi | 2 2 1 3 11
napameTpH.
1.2. | Tema 2. Tennodizuuni napaMeTpu ripcbKUX Mopif i 2 1 1 3 7
METOJ iX BUBYECHHSI.
1.3. | Tema 3. BuyTpimHi jKxepena Tema. 2 1 1 2 6
1.4. | Tema 4. Tepmiuna icropis 3emi. 2 1 2 2 7
1.5. | Tema 5. CramionapHi 3aja4a TEIJIOTPOBITHOCTI. 3 1 1 2 7
1.6. | Tema 6. I'eorepmiuni nponecu B 3eMHil Kopi 1 3 1 1 2 10
HecTalllOHapHA 3ajjaya TEeIIONPOBIAHOCTI.
1.7. | Tema 7. I'eoTepmiuHi yMOBH 1 F€OAMHAMIYHI IPOLIECH. 2 1 1
1.8. | Tema 8. MozenmtoBaHHS TEIUIOBUX MPOIIECIB. 2 1 1 2 9
1.9. | Tema 9. BukopucrtanHs reorepMaibHOi €Heprii. 2 1 1 2 9
Pazom 20 10 10 20 60

MeTtoauyHe 3a0e3ne4eHHs] HABYAJIbHOI JUCIUILIIHY 320e31e4yI0Th!
OTOpPHI KOHCIEKTH JIeKIii, 010,110TeuHi MOCIOHMKHM 31 CIUCKY PEKOMEHIOBAaHOI JITepaTypH,
€JIEKTPOHHI MOCIOHUKH, MYJIbTHUMEIHHI Mpe3eHTallli, /11I04l HOPMAaTUBHO-IIPABOBI 3aKOHO/aBUl

aKTH YKpaiHH, JOBIKOBO-1H(POPMAaLIiiHI IHTEpPHET - JpKepesa TOLIO.
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3MICT HOPMATHBHO-HABYAJIbHOI JUCIIUILJITHA
3MICTOBHUI MOJYJIb
3arajbHa XapaKTepUCTHKA TEIJIOBOro noJjisi. ExcnepumeHTabHi 1aHi | MaTeMaTHYHI

MOJeJIi.

Tema 1. TerutoBe noJie 3eMii, H0Oro 0CHOBHI mapamMeTpHu.

TemriepaTypa Ha MOBEPXHI 1 B MPUIOBEPXHEBOMY IIapax 3eMJi 3a pe3ysbTaTaMu FeOTEPMIYHUX
BUMIpIOBaHb. BuMipioBaHHs TeMIiepaTyp B CBEpPJIOBHHAX; TEOTEPMIYHUN TPAITIE€HT 1
BU3HAYEHHSI TYCTHHH TEIIOBOTO IOTOKY; OCOOJMBOCTI PO3MOAUTY TEeMIIEpaTyp 1 TEIIOBHX
MMOTOKIB Ha KOHTUHEHTAX 1 B OK€aHax; PO3MOJIUI TEMIIEpATyp B 3eMHIH KOPi.

Tema 2. Teruto¢iznuni napaMmeTpu ripcbKUX NOpia i MeToaun iXx BUBYEHHS.

TennonpoBigHICTh, TEMIEPATYPONPOBIIHICTh, TEIJIOEMHICTh TIPCHKHX MOpPiA; KOHIYKTHBHA,
KOHBEKTHBHA, pajialiiHa TEIUIOMPOBIAHICTh; BIUIMB MIiHEPAJOTIYHOTO CKJIALy 1 CTPYKTYypH
nopinq Ha ix Terodi3uyHI MapaMmeTpH; BIUTUB TUCKY 1 TeMIEpaTypu Ha Terto(i3ndHi
napamerpu. CyMapHa TEIUIONPOBIAHICTh Y BEPXHIH MaHTIl; CTalliOHAPHI 1 HECTAI[IOHAPHI METO N
BHUMIPIOBAaHHS TETLIOMPOBITHOCTI.

Tema 3. BHyTpimHi x:xepena TemnJa.

[enepartiss Temiaa JOBrOXHBYYMMU 1 KOPOTKOXKMBYYHMH PaJTiOAKTUBHHUMH EJIEMEHTAMHU;
rpaBiTalliifHa EHEepris 1 TOYaTKOBa TeMIleparypa 3eMili; PyKHa CHEePTisl.

Tema 4. Tepmiuna icropisa 3emui.

['inoTe3n «XOJOAHOTO» 1 «rapsA4oro» MOXO/UKEHHS 3emili. MeToau po3paxyHKY TepMIYHOi
eBoJIroLil 3eMJyil 1 po3moJLTy TeMIleparyp B ii Haapax; aaiabeThyHa TemIepaTypa B BEpXHiil
MaHTIi; Temreparypa IIaBjiIeHHs. MeTou OL[IHKY TeMIepaTypy B HaJipax 3emill.

Tema S. CranionapHi 3a1a4a TenJI0NpPoBiAHOCTI.

CrarmionapHa 3a7aya TeIonpoBiaHocTi. 3akoH Dyp’e; po3B’ 430K OAHOMIPHOT 1 IBOMIPHOI 33734
TEIUIONPOBIIHOCTI; PO3PAaXyHKH TEMIIEpaTyp B 3€MHIM KOpi; KOpoBa 1 MaHTIHA CKJIa/0Bl
TEIUIOBOT'O MOTOKY; BIIMB ITMOMHHOI OY/10BU 3€MHOI KOPU Ha PO3MOJLI TEMIIEpATyp 1 TEIIOBUX
MOTOKIB B 3€MHII KOPI.

Tema 6. I'eoTepmiuHi mponecu B 3eMHii KOpi i HecTanioHapHA 3a1a4a TEMJIONPOBIAHOCTI.

['eoTepMiuHi mporiecu B 3eMHINH KOpl 1 HecTalllOHapHa 3ajadya TeruIonpoBigHOCTI. Po3B’s30k
3aa4l JUIsi TIBIPOCTOPY 3 TEPIOAMYHOI 3MIHOIO KOPOTKO- 1 JIOBTOMEPIOAHUX KOJIUBaHb
TeMIIEpaTypd Ha TIOBEpXHI 3emMJyii; TEOTEepMIYHI YMOBH 1 3MIHH KJIIMaTy, BIUIUB
0CaJIKOHAKOIMUYEHHS 1 epo3ii; OXOJO/PKEHHS OKeaHiuHoi JiTocdepu; Tonorpadis OKeaHIYHOTO
JIHA; TEILUIOBE MOJI€ 1 MArMaTU3M.

Tema 7. I'eorepmiuHi yMoBH i reomHaAMi4HI IpoLecH.

['eoTepMiuHi yMOBH 1 reoIMHAMI4HI MpolecH. TeMnepaTypHi HallpyXeHHsI, Te€0OTePMI4HI YMOBH 1
CEMCMIYHICTB; TEeMIIEpaTypHi YMOBH JITOCHEPHOI IUIMUTH B 30HaX CyOAYyKuii 1 KOMi3ii; TeruioBuit
pexuM Tpu (popMyBaHHI OCaJOBUX OaceiHiB; BIUIMB Ha TEIUIOBE I0JE TiAPOTEPMAIbHHUX
MOTOKIB, TEIUIOBI MPOLIECH HA TPAHULIAX IUTUT 1 OXOJIOPKEHHS 1HTPY3iH.
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Tema 8. Moae/il0BaHHS TeNJIOBUX MPOLECIB.

Teopernuni 3acagu TOOYIOBH TEOTEPMIUYHUX  Mojeneil. Mogem — cTamioHapHOro 1
HECTAaI[IOHAPHOTO PEXXUMY 3€MHO1 KOpH; (HOHOBUII piBEHb 1 aHOMAJIIi TETJIOBOTO MOJIs; MOOYyI0Ba
MOJIeJIe TEOJIOTIYHOTO CEPENIOBUINA, METOAW OIIHKA pPaJioreHHOi TeruloreHepamii 1
TEIIO(I3UYHUX TapaMeTpiB 3eMHOI KOpHW; npsMa 1 oOepHeHa 3ajadi TeIUIONpPOBIAHOCTI;
aQHATITUYHI 1 YHCJIOBI TEXHOJIOTii PO3B’SA3KYy 3ajavi  TEIUIONMPOBIAHOCTI; PO3PaXyHKH
CTalllOHAPHUX 1 HECTALlIOHAPHHUX TEMIIepaTyp; METOIU MiHiMi3allil; mo0yaoBa OJHOBUMIPHHX i
00’eMHUX MOJIeJIeH pO3MOILTY TeMIIepaTyp.

Tema 9. BukopucTaHHA re0oTepMajibHOI €Heprii.

Posnonin Temmeparypu B Haapax 3emuti. MeToAaM OLIHKKA TeMIepaTyp B Hajapax 3emii;
aniabaTHYHa TEMIIEpaTypa; BUKOPUCTAHHS r€OTepPMabHOI EHeprii.

EK3AMEHAIIVNHI BUIETH

Ex3amenariitanii 6iet Ne 1
1. Temmneparypa MmoBepxH1 1 B MPUMOBEpXHEBOMY Imapi 3emii. ['eoTepmiuHMil rpajieHT i
T'YCTHHA TETIJIOBOTO MOTOKY.
2. 3amaua OXOJOJDKEHHS 1 KpucTamizamii MarMatuyHux o0’ ekTiB (3agaua Credana).
3. TemmonpoBimHICTH TiPCHKUX MOPiJ: KOHAYKTUBHA, KOHBEKTHUBHA, pajiamiiHa.

Ex3amenariiauii 6iaet Ne 2
1. TimoTe3m «XOJOIHOTOY 1 «rapsS4oroy MOXOHKEHHS 3eMITi.
2. ®opMmyBaHHS reOTEPMIYHHX YMOB OKEaHIYHOI JTiTochepH.
3. TemnoeMHICTb FipChKUX MOPI.

Ex3amenaniiinuii Oiner Ne 3
1. Mertoau o1iHKM TeMIlepaTypy B HaJ[pax 3emi.
2. 3ajayda OXOJOPKEHHS 1 KpUCTasi3alil BEepTUKAIBHOI JaiiKu.
3. BmuB mMiHEpanoriqyHOTO CKJIay Ha TETIONPOBIAHICTh TOPII.

Ex3amenarriitanii 0inet Ne 4
1. 3apmauya TemoBoi icTopii 3emi.
2. TewmmeparypHi HaNpy»XeHHS B MaCHBI TPCHKUX MOPIJ.
3. Bu3zHaueHHS T'YCTHHHM TEIUIOBOTO MOTOKY B CBEPAJIOBUHAX.

Ex3amenaniiiauii 6inet Ne 5
1. OcoGauBOCTI PO3MOLTY TETUIOBUX MOTOKIB HA KOHTUHEHTAaX 1 B OKeaHax.
2. 3amada OXOJOJKEHHS 1 KpHUcTai3allii miacToBoi iHTpY3ii.
3. BB THCKY 1 TemmepaTypu Ha TEIUIOTPOBITHICTh TiPCHKHX TTOPI/I.

Ex3amenaniiinuii 6ier Ne 6
1. BwuyrpimHi mxepena Terniaa 3emii.
2. 3amada po3MONiIy TeMIepaTyp 3 MEpPiOJUYHOI0 3MIHOK KOJWBaHb TEeMIIEpaTypH Ha
MOBEPXHi.
3. HecramionapHi MeToIM BUMIpIOBaHHS TETUIOMPOBIHOCTI TIPCHKUX MOPIJL.

Ex3amenaniiinuii 6iner Ne 7
1. T'pasitauiiiHa eHepris i moyaTKoBa TeMIepaTypa 3emii.
2. BrniuB 3MiH nmajeokiiMaTy Ha PO3MOUT TEMIIEpaTyp 1 TEIUIOBUX MOTOKIB B 3eMHIN KOPI.
3. CrauioHapHi METOIY BUMIPIOBAHHS TEIUIONPOBIIHOCTI TIPCHKUX MOPIJI.
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Ex3amenaniiinuii 6iet Ne 8
1. Meroau BUMIpIOBaHHS TEMIIEPATypH B CBEPIIOBUHAX.
2. 3aaya TEIUIOBOT'O CTaHy IIPH MUTTEBOMY HarpiBaHHI a00 0XOJIO/KEHHI ITOBEPXHI.
3. T'eonoro-tekToHiyHa MPHUPOJNA 3aJEKHOCTI TYCTHHH TEIJIOBOTO TIOTOKY BiJ BIKYy
CTPYKTYP 3€MHO1 KOPH.

Ex3amenaniitanii 6iset Ne 9
1. CyuacHuii reoTepMiuHUN peXUM 3eMITi 32 eKCIEPUMEHTATILHUMU JTaHUMH.
2. OpHoMmipHa cTallioHapHa 3ajada TEIUIONPOBIAHOCTI 3 00 €MHUM TEIUIOBHIIJICHHAM 1
MOCTIHHOIO TEMIIEPaTypOIO MTOBEPXHI.
3. PamioakTuBHICTB 1 reHepallis paJiOreHHOTO TeIUIa TIPChKUX TOPi.

Ex3amenaniitauii 6itet Ne 10
1. HecrarionapHi aHoMaJii TEMJIOBOTO MOTOKY.
2. ApniabatmyHa TemrepaTypa B HaJipax 3emill.
3. MeToau BUMIpIOBaHHSI TEIIOBOTO TIOTOKY B MOPCHKHX OaceiHax.

Ex3amenartitinuii Oiner Ne 11
1. T'eorepmiuHe pailoHyBaHHS KOHTUHEHTIB.
2. Hecramionapsa 3aja4a TeIIONPOBITHOCTI T chepruHOoi 3emiti.
3. BukopucraHHs reoTepMaNbHOI €HEprii B HAPOAHOMY TOCTIOAAPCTBI.

Ex3amenariitanii 6ier Ne 12
1. Eneprernunuii 6ananc 3emii.
2. BmmB temmnepaTypu Ha MPYXHI MapaMeTpy TiPCHKUX MOPII.
3. OcobnuBOCTI BUMIpIOBaHb TEMIIEpaTyp B cBepyioBUHAX. OlliHKa TeMIIepaTyp B
CBEP/UIOBHHAX 3 HECTAI[IOHAPHUM TEIUIOBUM PEXKHUMOM.

Ex3amenauiiinuii 6ier Ne 13
1. Teoperununi 3acagu NOOYAOBU IreOTEPMIYHUX MOJIENEH 3eMHOT KOPH.
2. TepwmiuHi siBHIIA B CBEP/IIOBUHAX.
3. Temo, 1110 YTBOPIOEThCSA MPU TEKTOHIYHUX JedopMaLlisix (CTUCKaHHS, pO3TATraHHS,
TEPTSL).

Ex3amenaniiinuii 6uter Ne 14
1. Mogens iHTpY3ii IpHu MOOY0BI HECTALIOHAPHUX MOAEJIeH 3eMHOI KOpi 1 IHTepIpeTarii
F€OTePMIUYHUX aHOMAJTIi.
2. DOHOBHI piBeHb TEIJIOBUX MOTOKIB. ['eoTepMiuHi aHOMaIi1.
3. BmuB nuHAMIKM MiI3eMHUX BOJ Ha PO3IOILT TEMIIEPATYP 1 TEIIIOBUX MTOTOKIB B 3eMHiH
KOpI.

Ex3amenaniiinuit 6iner Ne 15
1. BmnnuB iHTpY3MBHHUX TUI Ha PO3IOALI TEMIIEpATypH B 3€MHIN KOPI.
2. TI'moGainbHi TermaoBTpaTH 3emili 4epe3 KOHIYKTUBHY TETUIONPOBITHICTb.
3. TermmoBuii pexxrM 3eMHOI KOPH 1 CTYITiHb MeTaMop(}i3My 0CaIOBUX MTOPII.

Ex3amenaniiinuii 6uter Ne 16
1. TlepeHecenHs Teria B MaCHBH ripchbKuX mopif. 3akoH Dyp’e.
2. MopemtoBaHHS TE€OTEPMIYHIX YMOB 3eMHOI KopH. [To0y10Ba MoJiesni CTPYKTypH 3eMHOT
KOPH 1 OIliHKA TeIUI0(I3UYHUX MTapaMeTpiB.
3. BuxopucTtaHHs TeoTepMIYHOI eHeprii MiI3eMHHX BOJI 1 MPUPOAHOI MapH.

Ex3amenartitiauii Oiner Ne 17
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1. TloOGynoBa npodiabHUX CTAI[IOHAPHUX TE€OTEPMIYHUX MOJIEICH 3eMHO1 KOPH IIapyBaToOl

OynoBH.

Crabimizartist TEMmI0BOrO PEXUMY B CBEPJIOBUHAX IICHISA 3aKiHYCHHS OYpiHHS.

3. BuxopucraHHs TEIUIOBOI €Heprii, HAKOMMYEHOI B TBEpAUX nopoaax. Lupkysmiiai
CHCTEMH.

no

Ex3amenaniiinuii 6ier No 18
1. TloGynoBa npodinbHOI cTaioHapHOT re0TePMIYHOT MOIENI 3eMHOT KOpH OJIOKOBOT
CTPYKTYPH.
2. Bu3HadyeHHS TOBIIMHM JIITOCHEPH 32 FTEOTEPMIYHUMH JTAHUMH.
3. Po3paxyHOK reoTepMi4yHOTO TpaJi€HTy B IIapyBATOMY I'€OJIOTYHOMY CEPEIOBHILI.

Ex3amenaniitauii 6iet Ne 19
1. Bubip mo4yaTkoBHUX 1 'PaHMYHHX YMOB IIPH IMOOYIOBI HECTAI[IOHAPHUX T'€OTEPMIYHUX
MOJIEJIEN 3EMHOI KOPH.
2. 3aNexHICTh TYCTHMHH TEIUIOBOTO MOTOKY BiJl TOBIMHU 1 CTPYKTYPH 3€MHOI KOPH.
3. OcoOnMBOCTI BHKOPHCTaHHS TeOTepMalbHOI eHeprii B OJOKax 3eMHOI KOpH 3
HU3bKOTEMIIEPAaTyPHUMH TEIUIOHOCIsIMH. TersIoBi HacoCH.

Ex3amenanitiguii Oier Ne 20
1. Mogens MUTTEBOTO JDKEpena eHeprii B 3a1a4ax MOJICIIOBAHHS TEIUIOBUX YMOB 3€MHOI
KOpH Ta 1HTepIIpeTallii aHoMaliii TerIOBOro MOTOKY.
2. PerioHasbHI 3aKOHOMIPHOCTI B pO3ITOJILJII TEIUIOBUX MOTOKIB HA TEPUTOPIii YKpaiHu.
3. Temnosa ctpykrypa diTochepHOro 010Ky, 110 3aHYPIOETHCS B MPOIIECi CYOMYKIIIi.

Ex3amenartitinuii Oiner Ne 21
1. TemnoBa KOHBEKIliS B MaHTII 3eMIl.
2. BnnuB penbedy Ha po3MoALT TEMIEPATYp 1 TEMIOBUX MOTOKIB B 3eMHIN KOpi.
3. BmumB TOpPH30OHTAIBHUX IMEPEMINICHh HA PO3MOMIT TeMIepaTyp B 3eMHIH Kopi.
['eoTepmiuHi YMOBH HACYBHUX CTPYKTYD,

Ex3amenaniiinuii Oiner Ne 22
1. MexaHi3Mu nepeHECEHHs TEIIOBOI €HEprii B HaJpax 3eMili.
2. TennoBuii pexxuM 1 MeTaMop(i3M B 3eMHii Kopi.
3. Koposa i MmaHTiiiHa CKJIa/10B1 palior€éHHOTO TETJIOBOTO MOTOKY.

Ex3amenauiiinuii 6ier Ne 23
1. TemnnoBa MoJenb CIPEAIHTY OKEaHIYHOI JIiTochepH.
2. OrmiHka po3MnoiTy TeMIepaTyp B MaHTii 3eMJIi 3a TaHUMHU PO 11 €ITeKTPOIIPOBIHICTb.
3. Metoauka i TexHiKa BUMIPIOBAaHHs TEMIIEpaTyp B MPUIIOBEPXHEBOMY IIapi 3eMHOI KOPH
Ha KOHTHHEHTAX.

Ex3amenaniiinuii 6uter Ne 24
1. Esepris rpaBiTauiiinoi qudepeniianii 3emii.
2. TloOGymoBa TemmepaTypHUX po3pi3iB 3eMHOI KOPH 1 BEpXHBOI MAHTII.
3. TemuoBi nmpouecH B CBEpUIOBUHAX.

Ex3amenaniiinuii 6iner Ne 25
1. Oxomnomxkenus chepuaHoi 3emii.
2. OuiHka paioreHHoi TeruioreHepaiii B 3eMHIH Kopi 3a (I3MYHMMH TapameTpamu
TipChKHUX TOPia (IMBUAKOCTIMU CEHCMIYHUX XBUJIb 1 TYCTHHH).
3. Ouinka BUA00YBHOI Te0TepMalbHOI €Heprii 3a pe3yibTaTaMH reOTePMIYHUX JTOCTIIKEHb.
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Cucrema ouiHoBaHHs: HaBuanbHi TocArHeHHS 37100yBaviB BUILO1 OCBITH 32 pe3yJibTaTaMU

BUBYCHHS KypCY OLIIHIOBATUMYTHCS 32 LIKAJIOI0, 1110 HaBeleHa HUXKYE:

Peiitunrosa mkaia 90 - 100 75-89 60-74 0-59

[HCTHTYMIMHA mIKana BIZIMIHHO no0pe 3a0BLJIBHO HE3aI0BLIBHO

10.
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