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infuninqhwjwg  nigamppnibbbpny,  wjbwbu, np  hbwwppppwlwu  dwpdhulbipp
hwwinybb wnudwqb bpbip Yhnnud:
2.2, Qbnnwnwpwjht mjjuiubiph Guljiwl Sspnnwpwunpniu

Stinnwnwpwih nwnwpwgpwddwubpp  Bupwplynd  GU hwdwlwpgswht

dowlydwl, npp eny| E unwihu wpyntpubipp Ubpluywglt) gniuwiht puwotudwdp' wundw)
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nbnuwdwubpl wnwbstwgynw 6u Jhowdwyph Unpdw| $nupg: <wnyph wndjwiubph
wihpwiht Ybpndnggniup Yuwnwpyn £ hwdbdwnwlwt upgny (oy. 1):

Llwp 1. Mwpupwgpuddwh Jwldwl ophtwly’ upwpny Upgws £ unpdw]’ $ntwght
gpwtgnuip, hul we hwinywdnwt' npwl hwiwwwwwupuwb wihpubph wdwhunuubpp:

Mwrnwpuwgpwddwt wpnwhwpnnud £ wihptbph twpwddwt  wdyhnnnubph
nwppbpneniutbpp:  Sbnwdwunwd, npwbu $nbwihl hwdwpynud B wjly ughpbbpp,
npnlig wdyhuninubiph wuwpdwbwlwu wpdbpubpt (nwnwpwgpuwddwh Jpw Yupdhp,
ul b nbnhu Bpwugubpny) pulwd Bu -0.2 + 0.2 dhowlwypnul: Npubu wundwihw
punniuynud - BU - wjit nbnwdwubpp,  npnbn wdwyhnnwibph wwpdwbww
dbdnueyniubpp 3 b wybh wiqwd gbpwqulgnud B $ntiwiht wpdtipp:

Uoluwwmnwlpbbph  bgpunhwhhs  thnynud Quemgygnd Bu Lyjunnwljuiht
wundwihwubph bplswih (2D) U bnwswidh dnnbjubpp (3D), npnup wpunwhwpunnd G
opjtuntibiph bpypwgwithnuygniiibpp b tnwpwdwswihnyejniiibpp:

2.3. Wdthnihnud:

e  Sbnnwnwpwiht hwunyph Yppwndwdp  gduyht b nwpwdwlwl opjbiljnubph
hwpnbwpbpdwl,  nwnuibwuppdwt L puwpinbqugpdwt wnwgwpyywd
dbpnnwlwl  dnnbgnuip  htwpwdnpriginie £ nwpu  dbdwguby  hwunyph
Gonnipnut nu wugub) npwtg bplswith b bnwgwih dnnbwynpdwip:

e  Sbnnwnwpwiht bplswih hwunyeh Yhpwniwdp hwynbwpbpdnwd BU npnudnn
opjywnubpp b wnwudtuwgynd bu hbnwulwpwiht nbnwdwubpp: Yhpghuubiphu
dwipwdwul nunliwuhpdwl bywanwyny hpwlulwgynd © gbnnwnuwpwibht
bnwswidh  hwbnye, npp  huwpwynprginiu £ vwjhu unwbiwg - opjljinh
wdpnnewlwt  nwpwdwlwy  Ywenigjudpp'  wnbnunpdwt  funpnieiniup b
Bplynwswihngjnip:

o  Ppuwlwiwgywd wiuwnwtpubipp pipt; U hbunlyw) Ggpwhwugmdubph.

- Yuduwiqubiphg U pwquipnubiph peynplbiphg Yuqidwd bplpwpwtiulwt Yupdwdpnd

npnuynn opjbywubph hwdwp wpryniuwydtinn nhkblunphly pwihwugbibneiwl dnunpwiht

gnpdwlhg Ywpbih £ punniut &= 6.5;

“Ywlwjwaghg, ppblswjwgwd wljwqupwphg, ubgnuuwhtt hbnbniwt  opgutiwwtu

hwpnwwn whndhg, fupn Yudhg, udwywghg b whndhg, wywahg b uptiphg Yuquywd
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Uunywdpubtipnud opyiljntibiph nhbiElnphy pwihwuglihnygwt dnunpwih gnpdwljhgp’
E=7.2,

“wybiphg, wjwquluwybphg U fubhg Yuqiywé Lundwdpwiht gtpnbiph  nbiypnul
nhkiblphly puhubgtihnyeiwt dnunpuihl gnpdwlhg' €= 3;

hduwght b ppblsuwywgdws  inbuwlh, Yagnupw), fubwht, wwqulwdwpt b
nbpnwphw) bunjwépunghti wwwpbbpny  tbplugwgdwsd  windwpuwzbpontpngd wli;hy
luqywdputph dwybpbuwiht b depadwlbpbuwht unpnnnipuibph hwpenbwpbpdwt b
pwpnbqugpiwl  wfuwnwuptbpmd wpynitudin ghtiblnphly  pwihwugbhnyejwt
Ununpuijhti gnpdwilihg Yuiptih £ ptinndt &= 7.8;

LNk 3. SENMULHAUSPL BPUUP L BMNUUP LULNRSERLENP UbrUMNRUL
MUSTUUTUUNh3MEUSPL OP3LUSLENMP <USSLUREIUUL b
NMNUNKULUUPPUUL LTUSULLEMNY
(31UMNS Y TELHYPE SECUUUUETh OrPLULLEMNY)

3. 1. Qbnupmn nbnqudwu:

Cun wwindwlwy ndjuubph nbqwidwund wnljw | ppatgh nuph puwwidugp:
Nwnuwuwuppynn wwpwdpp dbndwebp ppwl £, nph uindupwbpnp bpluwwgywd
bunlopny, Ywjuwidwqubpny L pwquinbbph  pblnpubpny:  Sbawdwunyd  Rowhphly
bnwtwlyny npngyty b nhkainphly pwihwugbjhniejul wpdbpp' &= 6.5:

LY 2a wwwybpqwsd b wnbnudwuph behupwdwqbhuwlywt  wihptbph  wwpwddw
gqpwlgnuip, hul 2b-nul npwtg dawlydwt wpyniipnwd wnwtdbwgywd wundwhuw:
bpwiwiwgywd  wluwwnwuptbph  wpyniupnud wnwudtwgy, bu
unpniynnipuitbp b Ywgddlsp U ppwug 3D donbjubpp: Swpntwpbpdwd  papnp
wundwipwibpp Ywpquujppybp Bu pun hbnwqw whnnubph  wnwglwhbpenRiwl
(Ywndhp, nbinht,ywbwy gnyubpny), b nbnunpdb By wunwgh Ynyebph ufubidwh
Upw (uly.3,a):
oo o b
ANOMALY ZONE o

ANOMALY ZONE
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B et 7 . BACRGROUND
f'-.r -”‘- I o - e T LR e -w
‘ = o - = y
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- -.". s i . A i— . i i—

- L - L

- R TR I e b
.{v--q" W & a .t e el el o B e v

Lljwp 2. a) Sennwnwpwiht hwiunyeh bilunpwiwguhuwlwt wihpubph wwwnlbpp, b)
nwnuwpwgpwdduh Jpw wawbdbwgdwd wundwihw:
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Lluwp 3. a) £< Shnupnun nbnudwuh gbnnwnwpuwiht 2D b 3D hwunypubph
wundwhwubph mbnwnhpph ufubdwy, b) htwghnwlwu wenywsd nbnuidwu:

Upbdwih  hjnwpu-wpbdungwt hwandwénud (Jbgbpnpn. nbnwdwu,  uluwpnud
Ywpdhp  gnyt)  pwpunbqugpywd £ wundwhwubph  wnbnudwebpnd 2017p-hu
hpuwhuwiwgyly B whnnwubp L wdpnnondhlt hwuwwnungly | owlndwy ppubinpdut
htwghunwlwt tpwiwlnyeyniup(uy.3. b):

SYjwy wundwhwubpp nYw| dwpdhuubp Bu, b wwppbpdnd B hpbug ubppht
Ywnmgywdpny: Hwip bupwnpynud bU dhijwbg gmquhbn mpnwhwpug wmitbp b
Ywquywd b wnwudht uwibphg, nbnwnpywsd hpwp pw: Untubpt niubt punhwngp
hwuwnwl, npp nbn-nbn  punhwwndnud £ Gupwnpdby £, np npwtp wphbunwlwt punyph
bu:

3. 2. Thuquijhp wbnudwu:

Chuquipp pUwlwwbnh wwpwdpnd, nph  wbnunhppp  Ubpyuywgyws k
thwunwgh Wnyabph ufubdwinhly pwpnbgh Ypw (Ul 4 a; 4b), hpwlwbwgyb) bu 2D L
3D gbnnwnwpuwiht hwunypubp: Sbnwdwuh Yupdwdpp tbplupwgywsd | Ywybpny,
wywquijuybpny b futny:

—

Llwp 4. a) Shnudwubph nbnunhppp thwunwgh Wnpbph ufubdwnhly pwpnbigh dnw
(hhup'Google earth map); b) Chuquihp puwlwwbnhn wbnyws opybljinbbph Ypw

hpwlwwgynn swihnubnp:
11



Gnwswih hwunyeh wpyniupnul wnwbiduwgyb) b,

e 0-1.20 funpnyeymii, npp hhduwlwunyd £ wwpdwiwdnpjwd  dwiwbwlwyhg

Yniniuhlywghnt gdtipny L pivinth wniuynigwdp;

e 1.2-2.80 funpnygjnits, bpwnnu | huwghunwlwt opybljntbn' wwwnbip, funpgtip;
« unnpht 2bpnp’ tbphuywgyws £ hwibdwwnwpwp fupn bundwdpubpny, wbn-

b wwpnitwynw £ hbwghnwwu nwppbph $pwgdblnubn:

LYuwqdlb) 6U hwpntwpbpdws opjyntbph  bnwgwit dnnbjubpp oqunwgnpdtny
2D hwunypubpny wnwidtwgywsd wundwhwubpp (WY, 5;6): Nwnuwlwuhpnyegniutitph
wpryniupubiph  hhdwt  Ypw  ppwlwiwgdb Bu htwghnwlwyu  whnnulubp, npnup
hwuwnwinb U unwgwd nwubpp:

Llwp 5. Shnudwunw wnwtduwgywd wundwihwubpp

LY. 6 wuwwlbpdws £ whnnuiubph wpryniupnud pugwhwjndwd wwindwiwlnypwiht
Unpennp, npp quuuwdl £ L d6d 6annipyuidp hwdptund £ gbinnwnwpuwiht bnwswth
hwunypny unwgywsd wundw| opjiljnh hbwn:

. / 5w 3 » -“.
Lluwp 6. Unwiidtwgywd htnwtijuwpuwiht htwghunwlwt nbnwdwubpp b nputg
wbniwl wpryniuplbipp
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3.3. Udthnthmud

e Gpypwhhghljuwlywl  hbwnwgninniginiiubpt wdthndhdbp Bu wluwphwgpuluwt
nbnbyuwndwiwy  hwdwlwpgnud  (USEGIS) wwwhndbind  unwgwé
inbinlwwnyniejwt bplswi b nwswih dE{uwpwneywl huwpwynpnip)niu:

o Nunuuwuppjwd nwpwdptbph hwdwp wnwybwgny funpnygymtbpp bnly bu
dhugh 3 dtwnp, hhfuwlywunw'® 2 dnp, npunbin wwhwwudwd bu huwghnwlwl
Ywnnygubipp:

o Unwldtwyh ngwnpnipjutl Bu wpdwih  wit wundwjhwubpp, npnup
bupwnpwpwn wwwbwnpywd Bu Yupdwdph gnquifnp Yunmigdwdplitpny,
npp hwjwuwlwy £ punipugpulwt | Shuqudhe puwlwinbnhh htwghunwlwu
nbnwdwup hwdwp:

¢ Unwbdtwgywd ghinnwnwpwiht windwhwubpp hwunwndl) b unwpdws
whinnuubph wpryniupnud:

QLNkkv 4. GYPNSNUR LORRUNE LUULH UWUELLNSED 1l dUrudnLh SUsUrh
suruoenhy SENMHLHUAUSHL BMRYUe Bd BNRURUSP <ULNR3ERLEND
LhPUNUUL S6NUCENLNSPULUL UrSNRLELEE

4.1.Swpwéph wppubnubjudwpwiwljw nwnufswuhpnyeyniibbp:

Lwpyhtund  Yuunwpdwsd  woluwnwupubpnd  wwwgnigdby £, np nwwph
Swlywuwwiht  Ubdunttbph  Ynnuubph  hhduwpwpbph  dhguwdwuny, wugumd  §
bpypwpwlwywt fuqyuwdp: Udbuhnnby Il nnwdwpnud 20072013 pywywtbphu <€
Sh -h dwutwlygnpuwdp Yuunwpws hbnwgnnmeyniubpp gnyg Bu ndb) d.p.w
1200-900pp. pupwgpnd wbnh nibbguwd  bBpypwowpdbph  hunwl  bhbwpbp: Lnp
nfjwibpp hwnbwpbipdb) By Wiktuhnnby 1l Ghwpwynth wwwph wiphunhh 11
whnup, huswybu bwb Ywnbwyh nwbwph 1| wyhipth dn:

Udbuhnunbiy Il thwpwyntp nwbwph nwpwdpnd htwghnwubjudninghwlw b
huwghuinwlwu hbnwgninnygniitbph twwwnwyu £ bnb. w) gbnnwnwpuht hwunygh
Yhpwndwdp  hwnbwpbpty, pwpnbqugpbp L bnwswih  dnnbpynpl]  wwbwph
nwpwdpnd  pwnywd  htwghnwlwt  opkywnubpp;  p)  nwnwWuwuhpbp  Jun
dwdwuwlubpnd nbnh nibbgwd bplpwawpdbph wpynitpnd wnwwgwsd fuwfundwt
gnunhubipp:

Stnnwnwpwiht hwunyputpu hpwlwuwgyb) Bu bpYpwybnup dhusk 3.5 dawnp
junpripjudp  bphpwpwbwlwl  vindwpuwzbpinnd, npp bbpuyugdws £ pbynuhug
(nnnnwpbpnly)  bundwdpubpny:  “pwtp  Jwupwhwwhly b b Ywgddwd LU
Yuwywqutiphg, ppblswiwgyws (thonwpwnuwihl) wjwqupwnbinhg, Linnuh ubgnuwht
htntindwu hwpnwwn wnhndhg, juhn Yudbphg, Yujunwqubinhg b whndhg, wyuwquiht
nwjywubphg U uhliphg: Mwundwdwlnypwiht  Ynennubpp  wwinpwundwd b
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plwnghg, Ynwpwphg U wiwqupuwnhg: Lapunp punupnd wnljw b bwhulhtnud
wbnwd huwghunwlwu Ynpennubip, npunbn dep Yondhg  thnpdwplydty b ginnwnwpwiht
hwunyph wprynitwybnngginiip:  Uprymiupmd npnadtp £ dnunpwiht nhlalwphy
pwthwlgbpnpjwl wpyniuwdtin gnpdwihgp € =7.2, npp Yhpwndby £ wdpnng
wbnudwund:  Unwgywd  wprymtipubpp hwunwndl, B hwdwpfuwphught
Uwbwynpwt  gquwénubph  hwpnuwpbpdwt b ppwug ghnwlwt  hwunwgpdwu
tdhgngny:

4.2. Ybnnwnuwpwiht hwinypubph wpynipubpp:

Oquwgnpdtiny gbinnwnwpuwiht Gplswi b Gnwswih hwunypubph, huswybu twb
hnphgnuwlywu  sbpnbph  nipwhwywg  Jbppdnipput nduiubpp,  Yuqddbp b
Udbthninbyy I wwéwph  wnwbdht  nbnwdwubph  bpbpwbhghyuluwt  tnwswd
dnnbiubph:

Lljwp 7. Udbuhnnbiy I hwpwynth tnnwéwph hwpwy-wpbbyuwt nbnuwdwu. a)

thwuwnwgh Unyebiph ufubdw b wundwihwbbph winwnhppp. b) gbinnwnwpw)hu

bnwswih hwunyph ufubdw. ¢} nwnWuwuhpdwd wundwihwih bnwswih dnnb. d)
wbnywd wwuindwdawynypwht gunwdn

Udbuhninbyy 1l thwpwynth nwéwph hwpwy-wpbbywyu wnbnwdwuh gbnnwnwpwhu
bnwswih dnnbnul wnwtdbwgywd bu bpbp qunwsl dwpdhutbp(uy. 7): <bwghnwlwl
whnnuubph  wprynipnd hwuwnwwndbghtt Gnwsuth  dnnbiny bwpwgpywé
wundwhwbbpp:  Cwpnbwpbpwd  opjbjntubpp  hwunhuwund Bu Udbubninby 1
thwpwynuh  wwbwph  dounph  wngl  Ywuquwé Ubduntubphg  deyh  ppwliwght
hwuindwdubpp, npnup hwpynuppwdjwlubp hunpdb) b wbhbn Ynpws B hwdwpdb:

Udbuhninbyy 11 thwpwynuh  wnwdwph  Yeunpnbwlwt  nbnudwund
hpwlywiwgywd woluwwnwupubph wprynibpubpp,  huswbu twb bwhulhunw wenyws
wwindwdwynypwih gunwsdnt’ npnuynn bpynt wpdwttibphg debh ginup LY. 8-nud
wuwinybpyws k:
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Lljwp 8. Udbtuhnuinbiy Il thwpwintuh nmwéwph Yeunpniwlwt nbnwdwu.
a) thwuwnwgh Ynipbph vjubdw b wundwihwubph wbnwnhppp. b) gnnwnwpwihu
tnwgwih hwunyph ufubdw. c) nwnwuwuhpywd wundwhwih Bnwswi dnnb). d)
whinywd wwwndwizwlynypwiht guwdn

Stnnwnwpwiht bnwgwih hwunyeh ndjuiubpny Yunnigywd donbih b wbndws
Udmgh hwdbdwwnnpnithg  hunwy bpundd £ npwtg hwdwpdbpnygniup” swihubiph
hwiwywunwufuwtnEwt L Vdwbnewt wnndng: Ywpbh £ Bupwnpby, np
hwpnuwpbpywd windwhwl hwdwywwnwufuwund £ npntynn Bplpnpn. wpdwth
glupt: Nwwp nbnudwut wnwbduwgyby b hwdwpdby £ wbnnuiubph  hwdwp
wnwolwjh:

Monywd wpdwuh grup Yugddwd £ Ypwpwphg, puly Ubduntuh hpwlwght
hwinjwdutpp'  pdwpghg:  Ljwpwgpdwd  oppuwlubph  hpdwt  Jpw wplwd ¢
bqnwhwugnud, np gbnnwnwpuwihtt  nunuWiwuhpnynitubpt wpynitwybn BU gy
unywdpubiph dbe pjwpguwiht b Ypwpwpwiht opjblinubiph npnudwt hwdwp: Swéwph
hjnwhu-wpldnjwt nbnudwup hbnwppppwlwt £ huswbu htwghnnipjut, wjiybu k)
wwibnubudninghwih nbuwlybwnhg: Udbuhninbyy 11 hwpuwynbh inwéwph unibiwwuwen
upwhn hpwiwiwgdwd gonnwnwpuihtt nunuitwuhpngnitbph uwnwlyu £ bk
wwnqb| upwhh pwundwt wwwndwnubpp:

Cwunwngby BU wwibnubjudninghwlwu hbnlyw) hhwnpbqubpp.

o Uwybpunypht wpinwhwynwsd Gwpbph’ dhugh 3 dawnp funpnipywt tnwpwédnuwip

(ul. 9 A),

o “uwlignul dwbpwhunnhly wywquyhls iguiyneh woljuymenip (Y. 9 C),
¢ Unp nuiubph Jbpndnieywt wpyniupnd wnwbdbwgdwsd b wundwihw (uy. 9
B):
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Unwgdwd wpryniuptbipp hwdbdwintingd <.Shihwh b niphgubiph Yynndhg wnwewplyywd
hnnbpp ophywgdwt dnnbh htin upbh £ gk, np unwgdwsé unpniyuingpuin hnnbiph
onhlwgdw (Soil liquefaction) wpryniup £:

Llywp 9. Udbuhnunby U thwpuyntuh tnwéwph hynwhu-wpbduwt nbgudwu A)
dwlbpbupt wpnwhwnywsd Gwpbp. B) ginnwnwpwiht hwunyph Jbpnidniyew
wpryawpnul unwgduwd unpndyuinipue. C) dwpbinnud wnljuw Juwupwhwnhly wdwguiht
qutiqyuwdp:

Lwunyph wpyniupnd wnwiduwgywd b wundw) dwpdhu, nph Jpw  hunwy
wpunwhwpnjwé k upwtt hhdpp (Jhtsle 0. 4 dbwp fjunpnigjuwdp hwndwénud), pun npnwd
wju gwpnpuwd b b wnlw £ bunbgnul: Ldwbwnpy wundwihwbbp hwdwnpdb Bu
qbinnbghwywl wpn$hih htwn (uy. 10):

= E E '} |
.

‘ sssse gesgEee

B

1 2[=] 3i 4

Lljuwip 10. Shnnwnuwpuhts hwunyph ndjwiubph hwdwnpnudp gbnnbghwlwt wpnbhing
swithnwiubiph hbwn:

Lwpnbqugpdwé  ynibph  hpdpbph Yninpudwdnyegniup,  hgbignwiubipp,
Stnpwdnp unpniyunpwubph walwinygniup, unwwwn upwhh bupwwnbnuwdwutph
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203573

6bnpbph wwpwddwt npanegniuttph hwdpulunudp, hwunwwnnd BU, np unibiph
hhdpbiph hetignuiubipp wuwydwuwynpywd Bu hnntiph ophlwgdwl htn:

4.3. UWdthnthnud

Bahwwuh Lnpunp pwnwpnd hpwlwtwgdwd hwdwipp nwuniduwuhpnggniutbiph
wpryniuptbpp hbnwulwpught Bu: Ppulwuwgyws ghnnwnwpuwih hwunypubp
njwiutiph hhdwu Ypw Yunngyb) 5u wundw) dwpdhtitGph Gnwsw dnnbjutipp:
wunyph wwiubpny hwpnuwpbpdt] b pwpnbqugndl B wybh pwt 70
wundw| nbnwdwubp, npntp hinwuwpwjht Bu huwghunwlwu wbuwlybnhg:
UdkUhnuby Il thwpwynup wwéwph hwpwd-wpbbywt hwndwédnd
hwynuwpbpdty, U huwgbwubph Ynndhg wbnyl) £ Ubdunth wpdwuh nwwht
hwindwép: MbnJwd dwpdhup pwnlugwd £ bpbip wwppbp swihbph pjwpgt
opjaluinubphg, Ywnnigdwd bnwswih dnnbu hwdpulyby £ wybndwd dwpdup hbw:
Swéwph YEunpnuwlwl dwunw hwjntwpbndusé wundwhwl wbndb £ L owju
wpdwuubphg dayh gnifut £, npp gpbpb unyuneywdp Ypyunw £ hwupbwunypuwdp
gnuynn wpdwubiph gnifjutiph aup:

Ywqdyk) £ honbph opplwgdwl dnnby, npnyd pwguwinpytp B Udbuhninbuy 11
thwpwinth nwbwph unwwwn upwhh unbiph hhdptiph ewpnpnywdnyeiniup
U npwig petigdwl wwwndwnubpp:
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ERPULUSNRE3NRLLEN B4 UUQUPUNR@3NRLLED
Upfuwwnwtph ghnwlhpwnwlwl  wpryniuptbph  punhwtpwgdwy  hhdwl Jpw

wpywé b hbnlyw) Ggpuiljugniyeiniuibpn ne wnwgwpynipjniiubpp.

Stnnwnwpwht hwdwlwnpgh Yhpwedwdp gdwjht b tnwpwdwlwl opjblinubph
huginwpbpdwt b pwpnbgugpiwt  depnpwpwlwlwl wnwowpldwsd unp
dnuinbignudp pny| £ wnwihu punujub) bpw Yphpwndwt ninpotbpp, dEdwgub)
hwunyph wwiubph fannpiniup b hpwlwbwgub) opjljwntbph Bplhswih
tnwswith dnnbjwynpnud:

<hduwdnpdws £ nwnuwiuwuppynn  dhowduypbiph - wpyyniiwdbn - dnunpught
rhttlpnnhly pushutigbihniauits Gnpdulihgtianh npngnidg tduhphl nwtund:
Sbnnwnwpwihu hwunyph  hpdwt  Jpw €4 Sbnupnin L Thuguipp
nbnwdwubpnud, npwbu hbnwbljwpwiht, wnwbdtwgdb] B wybh pwt 100
Gupwwnbnwdwubp, npnughg wbnywdubpp hwunwwnyby Bu:

Udbthnnbiwy 111 thwpwynuh nwéwph nwpwdpnid (Gghwnu) hwntwpbpdb W
pwpubqugpyty bu wdbh pwu 70 wundw) wnbnudwubn, npnughg hwpuwy-
wnlbpwl hwndwdnud hwpinbwpbpdb b wbndl £ Ukdunup wpdwtp nwwjhu
hwunywadp: Ywagdydby b uwl nwpwdph hnnbph gphlwgdwl dnnby, pugwunpyt Bu
Udbuhnubuy 11l thwpwiynth wwbwph  uniiwwwn unLuhH ujntubinh hhdpbiph
swpnpunjwdnipjwt b npwig hebgdwl wwinGwneubpp:

Unwownplnn  wbfutnnghwlwl  ndndubipp Yupbh £ oguwgnpdt)
nwnwépubph  ubjudhly  gninhwynpdwl, ubjudhly Juwugh guwhwndwl
wotuwwinwupubipnwd, unnuwuptbiph, gpniwnubph  ophlwgdwl, uunbgnuiubiph,
thinignuiubph b1 gpwdhnwghnt pwlwy b wphbunwdhl  Junwbquydnp
Bplnypubiph quwhwwindwl gnpépupwgLbpn:

Uwnbbwhinumpyut hhiuwljwl wpnyniiptbpp nywqpywé G hbnlyw) ghnwljwi
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[esopran Mukaen PagukoBuy
O6ocHoBaHue 1 0CO6EHHOCTH NPUMEHEHUA MeToAa reopafapHo
CUCTEMbI 1A peLleHUA NaneoceiCMONOrnyeckuX U apxeonornyeckux
3apay (Ha npumepe Apmenun u Erunta)

AHHOTauMA

Pesynbtathl  Hay4yHO-NPUKNAAHbIX UCCNEAOBaHUA, NPUBEAEHHLIX B HaCTOALLEH
amccepTaumoHHoid  paboTe, NO3BONAIOT cAenatb  CAEAYHOLLME OCHOBHbIE BbIBOAbI W
MpeAnomMeHua.

B Hacrosulee BpemMA BO MHOMMX CTpaHax BCE KpYMHBIE ApXEONOrHYecKue
UCCNEAOBAHUA BbLIMONHAKOTCA C NPUMEHEHWEM reopaguonokauuu. OfHa M3  OCHOBHbIX
MPUYMH  3aKNIOYAETCA B TOM, YTO MO CPaBHEHUID C APYrUMU  COBPEMEHHbIMM
reotuaMyecKUM  METOfaMU  NPUMEHEHWE FeopajapHoro MeToja MO3BOMAET MONY4YUTb
uHchopMaLMio 0 NOANOBEPXHOCTHOM CTPOEHUM C OHYEHb BLICOKMM paspelueHuem. M3asecTHo,
4TO PacKomKW apxeonorudeckux 06bEKTOB 0ObIMHO NPUBOJAT K YaCTUMHOMY pa3pyLUEHWIO
OCTATKOB [IPEBHUX apXWTEKTYPHbIX NAaMATHUKOB, B TO BPEMA Kak [AUCTAHUMOHHblE
reopajapHble MWccnefoBaHWA no3sonAloT u3bewmars atoro v obecrieumsaot Gonbluyo
sthehekTMBHOCTL B BblBOpE U OLEeHKe Haubonee NepcnNeKTUBHbBIX ANA PACKOMOK y4acTKOB.

B pesynbTate HayyHO-npuknagHbix nccnefoBaHuii B paboTe pelueHbl cneaylolime Lenesble
3aa4m:

o [Ipeanomed HoBbIA  MeToAMYeckuit noaxof AnA obHapyMeHWA, WccnefoBaHuA W
KapTUPOBAaHWA TMPOCTPAHCTBEHHLIX M JMHEAHbIX OOBLEKTOB, KOTOPBIA nNo3BONAET
YBENUUYUTH TOYHOCTb FeOIM3UYECKUX CHEMOK. U OCYLLECTBUTL [IBYX-, U TPEXMEpHOE
MopenmpoeaHue obbekTos.

e DMmnupuyeckn  onpegenedbl  ahhEKTUBHBIE  3HAYEHWA KoachchuumeHToB
AM3NEKTpUYeckod  nponuuaemocth (€) W noaTBepmaeHo, 4TO  BbiGpaHHble
npakTU4eckue  napameTpbl  NO3BOMAIOT  OBHapyMuTe W OXapakTepu3oBaTb
NOBEPXHOCTHBIE U NPUNOBEPXHOCTHBIE CTPYKTYPbl U OBBLEKTLI.

¢ [lpeanomeHbl TEXHONOTWA W METOAMKA MO OMPERENeHUD W YTOYHEHUIO BXOAHbLIX

AaHHbIX ANA OCyLLecTBNeHUA 3(hEKTUBHBIX NONEBLIX UCCNENOBAHWIA;
OueHeHa  achtheKTUBHOCTE  reopajapHbIX  WUCCNEAOBaHWIA  ANA  BbIAENEHWA

NEPCNEKTUBHbLIX apXeonoru4yecknx y4acTKOB Ha OCHOBaHMM ONpejeneHusa ux
KONWYECTBEHHbLIX U KAYECTBEHHbIX XapaKTEPUCTHK;
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leopagapHas CbeMKa NO3BOMAET YTOMHWTL W AETANbHO KapTMPOBaTb PasfOMHbIE U
CeliCMOreHHbIE  30HbI, 4TO cnocobCTBYeT afieKBaTHOW OLEHKE  CeiicMUYECKOM
OMacHOCTU U PUCKA UCCNEef0BaHHbIX TEPPUTOPWIA.

Bnepeble Ha TeppuTOpUKM ApMEHMM OCYLLIECTBNEHO LiMpoKoMacluTabHoe npuMeHeHmne
reopajapHoil CbeMKM JANA W3Y4EHWA PasNMyHOrO TWna CTPYKTyp (obbextoB)
HaXOAALLMXCA Ha HeBonbLimx rnybuHax.

B pesynbrate COBMECTHOrO aHanu3a reopajapHbIX UCCNEA0BaHUIA U apXeonorMyeckunx
O3HHbIX, HA TEPPUTOPUU ApMEHUM  (UCTOPUKO-KyNbTypHble yvacTku [exapor w
[lenraeut ) n Erunta (yuactok xpama cpapaoHa Amenxotena lll ), BoigeneHsl bonee
170 aHOManbHbIX Y4aCTKOB, MEPCMEKTUBHBIX /1A aPXEON0rMYECKUX PAcKOMOK;

Ha yuvactke xpama cpapaoHa Amenxotena Il nposepeHbl packonku w oBHapymeH
chparmeHT nneva cratyu oAHoro u3 chapaoHos - MemHoHa. Ha ocHose reopajapHbix
AaHHbIX paspaboTaHa Mojenb Pa3MMKEHWA TPyHTa U AaHO OObACHeHWe npocajke
OCHOBAHWIf KOMOHH B KONOHHOM 3ane xpama chapaoHa Amerxorena M.

Ha TeppuTOpMW UCTOpPUKO-KYNbTYpHBIX UeHTpoB [exapor u Lenrasut onpegeneHb
bonee 100 aHoMankHbIX Y4ACTKOB, NEPCNEKTMBHBLIX [NA apXEONOrM4ecknX PackonoK.
BbiABNEHHbIE aHOMaNbHBIE YHAaCTKU NOATBEPHAEHbBI apXe0NOrMYECKUMU PacKoMKaMH.
MNpeanoxeHHbIii METOANYECKNIA NOAXOA U TEXHONOTMYECKUE PELLEHWA peKOMEHAYETCA
NPUMEHATE [NA ODHapyMeHWA, NCCeA0BaHNA W KAPTUPOBAHUA UCTOPUKO-KYNBTYPHBIX
0BbEKTOB M OLLEHKN CECMWUYECKON ONAcHOCTU TEPPUTOPUIA IPYrUX PEFMOHOB.

Gevorgyan Mikael Radik
Justification and features of the application of georadar system to resolve
paleoseismological and
archeological problems (study cases in Armenia and Egypt)

Annotation

The results of scientific and applied research are given in this thesis, which allows to make
the following main conclusions and suggestions.

Currently, in many countries, all major archaeological research is carried out using
georadiolocation. One of the main reasons is that, in comparison with other modern
geophysical methods, the application of the georadar method makes it possible to obtain a
very high resolution information about a subsurface structure. It is known that excavations
of archaeological sites usually lead to partial destruction of the remains of ancient
architectural monuments, while remote georadar studies avoid this and provide greater
efficiency in the selection and evaluation of the most promising areas for excavation.
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As a result of scientific and applied research, the following tasks have been solved in the
thesis:

+ A new methodical approach is proposed for the detection, investigation and mapping of
spatial and linear objects, which allows increasing the accuracy of geophysical surveys and
carry out two- and three-dimensional medeling of objects.

« The effective values of the dielectric permittivity (§) coefficients are empirically determined
and it is confirmed that the selected practical parameters allow to detect and characterize
surface and near-surface structures and objects.

« Technology and methodology for determining and refining input data for efficient field
research has been proposed;

» The effectiveness of georadar research has been evaluated to identify promising
archaeological sites based on the determination of their quantitative and qualitative
characteristics;

» Georadar survey allows refining and mapping in detail the faults and seismogenic zones,
which supports an adequate assessment of the seismic hazard and the risk of the
investigated areas,

= For the first time in Armenia, a large-scale application of georadar imaging for studying
various types of structures (objects) located at shallow depths has been carried out.

« As a result of the joint analysis of georadar research and archaeological data, more than
170 anomalous sites were identified for archaeological excavations in Armenia (historical and
cultural sites of Gegharot and Shengavit) and Egypt (the site of Pharaoh Amenhotep III
temple).

« At the site of the temple of Pharach Amenhotep Ill excavations were carried out and a
fragment of the shoulder of the statue of the Pharaoh Mamnon was found. Based on
georadar data, a model for the soil liquefaction was developed and an explanation was given
for the subsidence of the columns’ bases in the column hall of the temple of the Pharach
Amenhotep {I.

+ More than 100 anomalous sites, promising for archaeological excavations, have been
identified on the territory of historical and cultural centers of Gegharot and Shengavit.
Identified anomalous areas are confirmed by archaeological excavations.

+ The suggested methodical approach and technological solutions are recommended for

detection, research and mapping of historical and cultural sites and assessment of seismic
hazard for the territories in ather regions.
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