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[Oasup Bamdopa, bamford_windward@hotmail.com

€rofHA 1 HedeM He MPOXOANT, KaK B «OTPAaCIEBOM
C npecce» 0ObSABNAOT 06 OHEPEOHOM MEXOYHAPOOHOM
«CAeNKe» MO PasBeaKe HECTaHOAPTHBIX 3aracoB. Tak,
Hanpumep, Exxon 1 PocHedTe cobuparoTest HaqaTb
pa3BeaKy crnaHuUeB baxxeHOBCKOM cBUTbI B Poccim, YkpanHa
1 Shell TONbKO YTO COOBLLIMAM O corfaLleHun Ha cymmy 10
MUNIMAPAO0B AONAPO0B O Pa3BeaKe CaHLEBbIX 3aracoB B
aTon cTpaHe(1), a Kutam TonbKo YTO 3asiBifl O MPUCY>KOEHWN
LeCTHaALATV KOMMaHSM MpaB Ha passeaky no 19 6rokam
CNaHLIEBOro rasa, Yepes ayKLMOH, Ha4aBLLMIACS B CEHTABPe
MpoLUnoro roga(); Takoe »e n3oounme 6obLLIVX YICEeN
BE3ME — B35Th, K MPUMEPY Camble HeAaBHME 3asiBIIEHNS O
MepPONPUATUSX NO BaccelHy ApkapuHra B ABCTpanmn (3).

PagHbiM 06pazom, nonynsapHele CMW npogomxaroT
MOAYEePKMBaTL MHUMbIE HEOOCTATKM MMAPOPaspbIBa,
CCbINasCh, HAMPUMEP, Ha 3arpsi3HeHME BOOOHOCHbIX
FOPU30HTOB U MOTEHLMANBHBIE MUHK-3eMIETPACEHNS. [/
HEKOTOPbIE MOMUTUKM OTBEHAIOT Ha 3T «MOMYPHbIE»
COMHEHNS.

PasymeeTcs, npr4rHOM Takoro 060CTPEHHOMO NHTepeca
ABNAETCA PEBONMOUNA B SHEPreTnke, NMetoLLiad MeCTo

44 | ROGTEC

N t / / /\/

0 5L TGRSR

* AN=
OB / \Q?/,J/ \v\’\,\ @\\
/ ~

David Bamford, bamford_windward@hotmail.com

ot a week seems to go by nowadays without
N an international ‘deal’ for the exploration for
unconventional resources being announced in the ‘trade
press’. So, for example, Exxon and Rosneft are about to
start exploring the Bazhenov shale in Russia, Ukraine and
Shell have just announced a $10bn agreement for the
exploitation of shale resources in that country(1), and China
has just announced that it has awarded the exploration
rights of 19 shale gas blocks, through an auction process
which started in September last year, to 16 companies(?).
Equally, big numbers abound — consider for example the
most recent announcements concerning the Arckaringa
Basin in Australia(3).

Equally, the popular media continues to focus on the
supposed downsides of ‘fracking’ — alleged aquifer
contamination and potential micro-earthquakes, for
example. And some politicians then respond to ‘popular’
reservations.

Of course, this interest is all triggered by the energy

revolution that is taking place in North America, especially
in the USA. And the large amount of froth generated by

www.rogtecmagazine.com



SHALE H

B CeBepHon Amepuke, ocobeHHo B CLLIA. 1 Bca aTa media coverage is, in my humble opinion, obscuring the
Lymmxa, HaBegeHHast obcyxaeHvamm B CMU, no fact that the revolution is in fact underpinned by some
MOEMY CKPOMHOMY MHEHWIO, 3aTMEBAET TOT (DaKT, HYTO good ‘old fashioned’ geoscience. This is driven by the huge
PEBOMIOLMA HA CaMOM [erie NoaKpensieHa JOCTATOHYHbIM amount of data, especially well data — logs, cuttings, cores
KOJINYECTBOM «CTaPOMOLHbIX» Me0NI0ro-reon3n4ecKkimx - available in almost every play, then lithology correlation
(hakTopoB. CyLLECTBYET OFPOMHOE KOTMHYECTBO AaHHbIX, with a sprinkling of petroleum geochemistry, and extensive
0OCOBEHHO CKBaXKMHHbBIX AaHHbIX — BYPOBbIX XKYPHAOB, knowledge of conventional, historical, production.

npob, KepHa — OOCTYMHbIX MOYTY 415 KaxKA0ro Mes,

a TaKXe KOPPENALMSA NUTONOMN C «MPUCHINKON» This poses two interesting and related questions, | believe.
13 HEPTSAHOM FEOXMMUM 1 OBLLMPHBIX 3HaHWIA O Will this approach actually translate into the international
TPAAVLMOHHOW MCTOPUHECKOWN O00bIHE. arena, especially in plays where there is relatively less

data, and if Yes, do most
companies have the

The Relationship Between Conventional and Unconventional geoscientists who would be
capable of carrying out.

A little (typically
0.5-10%) is
trapped ... @ -@, But first we have to pose a

simpler question.

Around 50% . 1 @ Conventional
escapes to . s - Probabiyof Why Does This Work at All?
s n " the surface . e i o Most geoscientists will be
L oe " L 4 “Rolling the dice” aware that the key idea
R T e [ : § _ behind shale gas and
N . \ J ©  Unconventional shale oil exploration is that
T \ ge:’b‘;t.:j';'gmﬂ not all the hydrocarbons
R e is high if the basin generated by a source
... but up to 50% of oil & gas s e - C;:;i‘f;:ar rock are expelled from that
generated by the source rock production source rock and find their
remains within or adjacent to the way into conventional traps

source rock interval or to the earth’s surface.

However, understanding
how much hydrocarbon

a source rock might

'_) KIMMERIDGE ' generate and then what
proportion has migrated
away compared with what
proportion has stayed

The key risk to unconventional exploration is not so much finding the oil and gas, it
is understanding if it can be produced at commercial rates

OTHowWweHne mexay TpaauUMOHHON U HETPaAULIMOHHOW pa3BeaKon

Manan 4acTb (06bI4HO in, or very close to, the
0.5-10%) nonagaet B q‘ @;‘ source rock itself demands
. ”22{”,1!‘_"_'_1 W A significant insights in
T e T— — 1@ . petroleum geochemistry — a
aguunoHHanA . .
Okono 50% . gego:mocrb much neglected science in
.---""':H"-._ BSbXOAUT Ha s reonornyeckoro ycnexa  Seismic-dominated oil & gas
—_— . \ NoBepXHOCTb eBESKA. . A .
. | --- Mrpas companies.
. =\ 4 kocTin”
® ".__F__,-FF"':- | g
. ey L @ HeTpaauumoHHas Kimmeridge Energy has
L BepoAaTHOCTb researched this topic
50% Hod | : reonorueckoro extensively, taking a
... HO oo o HePTU N \ . * 4 . ® ycnexa BbICOKa, eC/n . ,
\ : mass balance’ approach.
rasa, cchopMUPOBABLLMXCA B o, L. 4 B bacceliHe senach Thei S PP
MaTepVIHCKO|7| nopoge, ocTaeTcA * £ A06bIYa TpaanLUMOHHBLIMA elr COhC USIOHS are
BHYTPW WK PAAOM C MHTEPBANoM meronamm summarized in the sketch
MaTepUHCKIX NMopoa on the left:
OCHOBHOW PUCK HETPAANLMOHHOMN pa3BeaKku He B TOM, 6yayT sin 06Hapy>XXeHb! He(hTb M ras, Ho B Using their global dataset
TOM, MOXHO /i1 ux 6yAeT [A06bIBaTh B MPOMbILLIEHHbIX MacLuTabax of petroleum system mass

balance calculations, they
estimate that typically

' KIMMERIDGE
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OTclofa, 9 cHMTato, BbITEKAOT ABa UHTEPECHbIX 1
B3aIMOCBSA3aHHbIX Borpoca. [epeineT nv aToT noaxon,
Ha MEXXIyHaPOOHbIN YPOBEHb, OCOBEHHO 715t Mees, rno
KOTOPbIM MMEETCS CPABHUTENIBHO HEMHOMO JaHHbIX 1 €CIM
[a, TO HarnayTca N B 6ONbLUMHCTBE KOMMaHWUIA reoiori 1
reoun3rKLM, CNOCOBHbIE PELINTL BOSHMKAKOLLME 3ada4M.

Defining the Global Opportunity Set

Qur research suggests that estimated in-place unconventional resources for
basins mav be >20 trillion boe

around 50% of hydrocarbons generated remain within the

source rock, and that:

» A significant amount is often trapped in closely
associated lithofacies

» Combined, the source rock and adjacent strata
typically present the largest continuous accumulation of

hydrocarbons in a given

basin

» Basins that have seen

significant production of oil

& gas from conventional

fields are often the best

onshore

Ty

0

\
)

F

K-

- Prospactive basin for shaks play

|: Basin with Shale ol and gas
producicon

places to look for new
unconventional plays, as
we can be 100% sure that
at least one prolific source
rock exists

» Their estimates for
recoverable unconventional
resources in the largest
global onshore basins show
a potentially enormous prize
that could equate to or
exceed the amount of ol
and gas discovered in
onshore conventional fields

Goepros Fammarndge Energy. LISGES. Advanced Resgunces Infermatond and Ecegy Infanmabos Adrenstaten (ELA}

’) KIMMERIDGE

OnpeaeneHue rnobasnbHbIX BO3MOXXHOCTEN

Hawm nccneposaHuA NoKa3sbiBaloT, HTO NpeABapuUTesIbHO OLieHEeHHble 3anachl B Heapax
KOHTMHEHTanbHbIX 6acceHOB MOryT nNpeBbiwaTbh 20 TPUNIIMOHOB 6HA

What is the Opportunity?
Again, | am grateful to
Kimmeridge Energy for the
map.

What follows from this is
that it is possible to rank

{-

B NepcnektuBHbIe GacceiiHb
CnaHUeBbIX nnees

[ PaspabatbiBaemble 6acceiiHb!
cnaHuUeBo HedhTu 1 rasa

v shale plays around the
world, and here | have been
able to draw on extensive
work from Kimmeridge
Energy themselves, Alliance
Bernstein (who have access
to large amounts of data
and offer insightful analyses)
and also a recent paper by
Rystad Energy. All of these
companies presented at a

! ’.L!' e recent Finding Petroleum
| . % Forum(4).
= = Well over 250 shale
cla

formations, worldwide

Soware Fammarige Enangy. LGS, Afvarces Rasooroes inseramond sed i see gy Ivsmatns A marssitencn F i)
’J_ KIMMERIDGE

Ho cHavana ctout 3agatb bonee MPOCTOW BOMPOC.

Moyemy oHo BooGLLE paboTaeT?
BonblUMHCTBO creunanncToB B O6J'IaCTI/I reosiormn n

46 | ROGTEC

outside North America,

have been evaluated and

reported on, with some
countries having more than 10 candidates, others only one.
To highlight just two regions:

In the FSU, Russia, Kazakhstan, Turkmenistan and Ukraine

www.rogtecmagazine.com
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B CNAHEY

reou3sVK/ B KypCe, YTO KIo4YeBas Uaes B pasBeake
LWenbdOBOro rasda 1 HepTY 3akoHaeTCsa B TOM, YTO He
BCe YrneBoaopoabl, ChopMMPOBABLLVECS B MATEPVHCKOM
NMOPOLAE, BbITASIKMBAOTCA 13 3TOV MOPOAb! 1 HAXOOAT CBOW
MyTb B OObIYHBIE JTOBYLLKM NN Ha 3EMHYIO MOBEPXHOCTb.
OpHako, Ons MoHVMaHWS TOro, CKOSbKO YrieBOA0POA0B
CChOPMMPOBASIOCH B MaTEPUHCKOW MOPOoAE, a 3aTeM Kakad
4acTb UX MUFPYPOBaa Mo CPaBHEHMIO C TEM, CKOJTbKO
OCTa/I0Ch B CaMOVi MaTepVIHCKOW NOPOAE U >Ke OHEHb
OM3KO K Hen, TPEOYHOTCHA 3HAYUTENbHbIE 3HAHVISA B
0bnacT He(OTAHOM FEOXVIMUM — HAYKW, B 3HAYNTENBHON
cTeneHu npeHebperaemor B HedhTerazoBow oTpaciu, rae
OOMVHUPYIOT CECMUYECKE METOb!.

Komnanus Kimmeridge Energy npoeena nogpobHoe
NCCNeaoBaHve 3TOW TEMbI, CMOSb3yst MOAXOM,
OCHOBaHHbI Ha MaccoBoM banaHce. /X BbiIBOdbI
NpVBEeaEeHb! B CXEME HIDKE!

Vicrnonb3ys rnobabHbI Habop JaHHbIX MOACHETOB

MacCOBOro b6anaHca HedhTEHOCHbIX CLCTEM, KOMMaHMA

OLieHMna, YTo 0BbIMHO 0KO10 50% CHOPMUPOBABLLIMXCA

YrNeBOA0OPOAOB OCTAOTCA B MATEPUHCKIX MOPOAaX, a TakkKe:

»  BHauuTeNbHbI 06 beM 3a4acTyto OCedaeT B TECHO
CBSI3aHHbIX MTOthaLmaXx

» B COBOKYMHOCTW, MaTepuHcKas 1 npunexatuye
nopodbl, 06bIMHO COCTABMAAT KPYMHENLLEE CKOMNEHME
yrnNeBoopOaO0B B OTAENbHO B3STOM BaccelriHe

» baccelHbl, rae HehTb U ras y»ke 400biBaSINCh
N3 MECTOPOXKOEHNI TRPAONULIMIOHHOIO T/Na
3a4acTyto ABNSOTCA NyHLLIVMU MECTaMW AN pa3BeaKu
HETPaAMLIMOHHbBIX MeeB, MOCKONbKy ecTb 100%
YBEPEHHOCTb B CYLLECTBOBAHWUM, MO KpamHen Mepe,
O[HOW MJI0O0POAHOM MaTEPVHCKOM Nopoabl

»  KomnaHus OLieHWna, YTO n3BeKaeMble 3anachl
HETPAOULIMOHHBIX MECTOPOXXAEHUM KPYMHENLLIMX
BacceHoB Ha cyllle NoTeHUMaIbHO OrPOMHbI 1 MOTYT
CPaBHUTLCA UM NPEBbILLATL 3anackl HedhTu 1 rasa,
0BHapYy»KeHHble Ha TPaANLMOHHBIX MECTOPOXAEHUSIX
Ha cyule

B yem e BO3MOXHOCTb?
BHoBb npuHoLLy 6narogapHocTb Kimmeridge Energy 3a
MPVBEOEHHYIO HDKE KapTy.

113 3TOrO CnemyeT, YTO MUPOBbIE CAHLIEBbIE MIEN MOXHO
KnaccnunLMpoBaTh, 1 30eCb MHE O4eHb NMPUrOANICH
nceneposaHvia camoin Kimmeridge Energy, komnanun
Alliance Bernstein (nvetoLLen ooctyn K 60bLLIOMY
obbemy AaHHbIX 1 NpeaararoLLern rnyooKnii aHanma),

a Takke HepgaBHWn OoT4HeT Rystad Energy. Bee atn
KOMMaHW1 NPUCYTCTBOBa/IV Ha HeaasHeM dopyme Finding
Petroleum(4).

VITak, BO Bcem Mupe, He Bktovas CeBepHyto
AMEpVIKY, CyLLeCTBYeT cBbille 250 cnaHLueBbIX
06pasoBaHuin, OLEHEHHbIX 1 3asiBNEHHbIX, MPUYeM B
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offer large (Bboe) potential, figuring in the ‘top 20’ countries
outside North America, with key basins being West Siberia
(Bazhenov shale; Jurassic & Cretaceous shales; Lower
Toarcian shales); Volga-Urals (Domanik shale); Timon-
Pechora (Domanik shale); Amu-Drayu (Jurassic shales).

Incidentally, Russia, Ukraine and Kazakhstan also figure
in the ‘top 12’ countries by size of Coal Bed Methane
reserves.

In the Asia-Pacific region, China, Indonesia, India and
Australia offer large (Bboe) potential, figuring in the ‘top

20’ countries outside North America, with key basins

being Tarim (Cambrian, Ordovician, Carboniferous,
Jurassic shales); Junggar (Permian lacustrine shales);
Sichaun (Cambrian, Silurian, Permo-Triassic, Jurassic
shales); Ordos (Paleozoic —> Mesozoic shales); Songliao
(Cretaceous lacustrine shales); Cooper (Permian shales);
Canning (Ordovician); KG (Permian shales); Cambay (Upper
Cretaceous —> Tertiary shales).

These same four countries also figure in the ‘top 12’
countries by size of Coal Bed Methane reserves.

So far so good — but how do we explore these plays?

Finding the “Sweet Spot”

Kimmeridge Energy’s analyses(4) show that the economics
of a US shale play can vary considerably depending
whether you are in the ‘core’ or ‘non-core’ of that play.
Post-drill of course definition of what is ‘core’ or ‘non-core’
is relatively straightforward, especially when there is a huge
data base with which to work — of well logs, cuttings, core,
flow rates etc; the whole lends itself to statistical analysis.
In a data-rich basin, this analysis may even be possible
pre-drill; as Kimmeridge Energy put it “defining the core
relies on mapping optimal convergence of various technical
attributes”, for example mineralogy, depth, thickness,
porosity, permeability, fracturing, TOC/R0, S1 for the |
‘target’ shale.

| find that | question how many North American players
will be able to successfully translate their US and Canada
experiences to the international scene”? Costs are likely to
be higher aimost anywhere on the planet outside North
America and so defining the ‘core’ — the ‘sweet spot’ - of
a shale play pre-drill will be absolutely critical; to do this,
companies promising to succeed internationally will need
access to key skills, perhaps especially in petroleum
geochemistry, that have been neglected in the pursuit of
offshore, especially deepwater, provinces.

Also, the amount of data, and perhaps especially its quality,
will be significantly less than that typically found in the USA.

And if we believe in historical analogues, we can point to
the relative failure 20-25 years ago of many companies,

www.rogtecmagazine.com
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B CNAHEY

HEKOTOPbIX CTpaHax Takux 06pasoBaHU-KaHANOATOB
cBbile 10, a B Apyrnx — TONbKO OOHO.

Bbloennm nuLb fBa pervioHa:

B 6biBLuem CCCP, Poccunmn, KasaxcTtaHe, TypkmeHicTaHe

1 YKpanHe 0TMeHaeTCst O4eHb BbICOKUIM MOTEHLMA
(Mnnnapopl 6H3); BCe 3T CTPaHbl (OUNYPUPYHOT B
«ABaAUATKe KPYMHEeMLLMX» CTpaH Mo 3anacam 3a npeaenamm
CeepHoit AMeprki. Kntouesble 6accenHbl peroHa —
3anaaHo-Crvbupckiii (6axkeHOBCKME CriaHLbl, FOPCKIe

I MENOBbIE CNaHLpl, CraHUbl HXKHErO Toapa); Bonro-
Ypansckuii (0OMaHVKCKIE CnaHLpl); TUMOHO-I leqopckiii
(DoMaHVKCKMe craHLpl); AMYOapbUHCKNI (FOPCKE CRaHLipl).

[NprmesarenbHo, YTo Poccrs, YkpanHa 1 KasaxcTaH Takoke
UryprpytoT B CAICKe «KPYyMHEnLLMX 12» CTpaH Mo obbemam
3arnacoB YrofibHOro MeTaHa.

B asnatcko-TxookeaHCKOM pervioHe, Kurtai, ViHooHesws,
VIHOMst 1 ABCTpaning OT/INHarOTCS BbICOK/M MOTEHLMAIOM
(Mrvapapl 6H3) 1 PUNYPUPYIOT B «aBaALATKE KRYMHENLLINX>
3a npenenamn CesepHot AMepuiki. Knrouesble 6acCeliHbl
3TOro pervioHa — TapUMCKUI (CnaHLbl KeMOpyist, OpAOBIKA,
KaMEHHOYIOMTbHOMO 1 FOPCKOro Neproaa); [pKyHrapcKumi
(03epHble craHupl nepmckoro neproaa); ColHyaHbCKMIA
(cnaHup! kembpuis, cunypa, NepMU-Tpacea, topbl); OpooCKAN
(cnaHup! naneosos — Me30305); baccenH CoHrmmao
(03epHble cnaHLpl Mena); 6accelH Kynep (mepmckie
cnaHLpl); 6accerH KaHHMHI (opaoBuK); baccerH KG
(mepMckme cnaHupbl); Kambarnckiii (CnaHLbl BEpXHEro Mena —>
TPETUHHOMO Neproda).

3TU >Ke YeTbIPE CTPaHbI TakKe (PUryPUPYHOT B CIICKE
«KPYMHenLnX 12» cTpaH no obbemam 3anacoB YrofisHOro
MeTaHa.

Y70 XK, [0 CUX MOP HEMOXO — HO KaK pasBeapiBaTb STV Mien?

B nonckax «JlaKomoro Kycka»

AHanmsbl Kimmeridge Energy(4) mokasbiBatoT, HTO
SKOHOMUMHECKME NoKagdaTenn criaHLesbIX rnees B CLLA moryT
CWIBHO BapbMpOBAaTLCA B 3aB1CUMMOCTI OT TOrO, HAXOAUTECH
T Bbl «B CEPALEBMHE» UM «HE B CEPALIEBNHE» 3TOrO MIes.
OnpeneneHe «cepaLUeBHbI» UK «He CepALEBMHbI» MOCTe
BypeHns AOBOMBbHO MOHSTHO, OCOBEHHO B TEX CIy4asix,
korga ans 6acceriHa CyLLECTBYET OrpoMHas 6asa gaHHbIX

— BypoBble »KypHasbl, MPOBbI, KEPH, AEOUT 1 T.4.; BCE 3TO
noABepraeTcs CTaTuCTUHECKOMY aHanm3y. [1na 6oratoro
OaHHbIMM BaccenHa Takom aHaIM3 MOXKET MPOBOANTLCS
Jaxke [0 BypoBbIX PaboT; kak cchopMyMpoBasia STo
Kimmeridge Energy “onpenenerie cepaleBHbl 3aBUCAT

OT KapTUPOBaHMS OMTUMAITBHOM CXOOMMOCTI PasfnHHbIX
TEXHNHECKVIX MoKagaTenein”, Hanpumep, MUHeparormn,
FyOUHBI, MOLLIHOCTU, MOPUCTOCTU, MPOHNLIAEMOCTH,
TpewwyHHoBaTocTh, TOC/RO, S1 «LeneBbix» CnaHLEes.

41 330ar0Ch BOMPOCOM, CKOJSTBKIME 13 CEBEPOAMEPUKAHCKIX
NIMPOKOB HE(PTEra30BOro PhlHKA CMOMYT YCrELLHO NEPEBECTU
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with skills honed in the even then extremely, and relatively,
data-rich USA and Canada, to succeed in international
settings.

So whilst there has been a logical focus on exploitation
issues in thinking about exporting the US ‘shale gale’ to
the Rest of the World — whether the necessary drilling

& completions equipment exist in the required numbers
elsewhere, whether public and political opinion will
support exploitation, whether the necessary supporting
workforce and infrastructure exists — my focus is on
whether we actually know how to explore for these so-
called ‘resource plays’ in an international setting?

Can geophysics help, specifically seismic technology?
The immediate answer seems to be Yes; there have been
several studies of the geophysical properties of shales
with several recent examples prompted by the ‘shale
gale’(5). It's somewhat different from say mapping channel
geometries in deep water clastic systems, and then
predicting fluid fill and porosities from acoustic impedance
or AVO, but it can be done.

Historical data also show that well productivity is a
function of the induced fracture extent and how well the
formation can maintain those fractures. ‘Frackability’,
the propensity of the formation to fracture and maintain
the fracture, is directly correlated with brittleness and
thus an important additional requirement of predicting
shale ‘sweet spots’ is to forecast brittleness, identifying
the reservoirs tendency to fail under stress and then to
maintain a fracture.

This takes us into a novel area. The generation of oil

or gas in a source rock generates micro-fractures and
these fractures will then evolve under the action of
natural differential stress in the earth, typically acquiring a
preferred orientation over geological time. These micro-
fractures then control first of all the likely movement of
hydrocarbons within and through the source rock and
also the innate brittleness of the rock. These aspects
of geomechanics must then be linked to our ability to
interpret seismic data; the simple summary is that three
component (3C) seismic data brings an ability to use
shear waves (and sometimes P wave velocity) to map
fractures, an ability which cannot be achieved with
conventional seismic data(6).

S0, in principle seismic could be used to find ‘sweet
Spots’............ if it were not for the prices charged by
cable-using seismic contractors!

Thus, at least in my humble opinion, two key questions are
— can we use non-seismic techniques to focus our efforts
in a play into a relatively small area, and then use cable-less
seismic technology to acquire (3C) 3D at a “not losing your
shirt” cost?
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SHALE H

cBom onbIT pabdoTsl B CLLA 1 KaHage Ha MexxayHapoaHyto
apeHy? CTOMMOCTb paboT, BEPOSITHEE BCEro, OYAET BbiLLE
MouTV Be3OEe Ha nnaHeTe 3a npeaenam CeBepHO AMEPUKM,
MoaToOMy OrpeaeneHne «CepaLUeBMHbl» — «IAaKOMOrO

KyCKa» CMaHLIEBOro Mried eLle A0 NpoBeaeH st BypeHns
ByneT abCoNMOTHO HEOBXOAMMO; W, HTOObI AOCTNYb 3TOMO,
KOMMaHUSAM, HaLeNeHHbIM Ha MeXXOyHaPOAHbIA YCreX,
noTpebdyeTcs AOCTYM K KIHOYEBbIM HaBbIKaM, BEPOSITHO,
OCOBEHHO B 0B1aCTU FEOXVIMN HEDTI 1 rasa, UrHOPUPYEMOM
B MOrOHE 32 MOPCKUMI, OCODEHHO FyOOKOBOAHBIMN,
HEeTAHBIMY MECTOPOXAEHNSIMM.

Kpome Toro, 06beMbl AaHHbIX, @ BO3MOXHO, U /X Ka4eCTBO,
OyOeT sHaYTENBHO HIPKE, Yem 0BbiMHO B CLLIA.

1, ecnm BepUTb B VICTOPWHECKIME aHasIorK, CTOUT yKasaTb
Ha CpaBHUTENBbHYIO Heyaa4y MHOMMX KoMMaHui 20-25 net
Ha3a[, NpeycrneTb Ha MeXXOyHapOOHOW apeHe, He CMOTPS Ha
OTTOYEHHbIE HaBbIKM PabOThI B YPKE TOrAa CPaBHUTENBHO U
Javke BecbMa borarbix AaHHbIMY CLLIA 1 KaHape.

[NoaTOMy B TO BPeMs, Moka B MorbITkax aKcropTa
«CnaHueBoro byma» 13 CLLIA B gpyrve CTpaHsl M1pa,

B LEeHTPe BHMaHA BIOJIHE JTOrM4HO Obln BOMPOCHI
SKCriyaraun — Hann4dme B 3TX CTpaHaxX JOCTATOYHbIX
06BEMOB 060PYA0BaHNS A1 OYPEeHs 1 3aKaH VBaHS
CKBa>KVH, MOOOCOXAT SN O6I_I_I,eCTBO M MOSINTVIKM TaKyrO
aKCMyaTauuiio, CyLLECTBYHOT I HEOBXOAVIMbIE TPYAOBbIE
PeCypChbl U MHIDPACTPYKTYPa — MO BOMPOC 3aKITHOHaETCH B
TOM, 3HaEM /11 Mbl B J_'J,eVICTBI/ITeJ'IbHOCTI/I KaK BECTU pas3BenKy
3TUX Tak Ha3blBaeMbIX «GOraTbIX pecypcamin niees» Ha
MeXXOyHapOoaHOM apeHe?

[MOMOXET N 3AeCh reodmranKa, B HaCTHOCTU, TEXHOMOMM
cercmopaseenkn? MNoxoxe, YTO MOMEHTaTbHbIN OTBET
OyOeT «da»; HefaBHO ObINO MPOBEAEHO HECKOJSbKO
1ccneaoBaHUin reonsnNHECKNX CBOMCTB CaHLEB, YTO ObIo
BbI3BaHO «ClaHLEBbIM ByMOM»(5). OTa 3aaada HECKOMBKO
OT/IMHAETCS OT, CKaXKEM, KapTUPOBaHMsA FreOMETPUN pycen B
KNaCTUYeCKIX MTyOOKOBOAHbIX CUCTEMAX C MOCAEAYHOLLIVIM
MPOrHO30M HaMNONHEHHOCTW hAtoMaaMm 1 MOPUCTOCTU Ha
OCHOBE aKyCTU4eCKOro conpoTvBneHus i AVO, HO BCe e,
OHa BbINosHMMA.

VcTopurdeckiie faHHbIe TakkKe AEMOHCTPURYIOT, HTO
MPOOYKTVNBHOCTb CKBXKMNHBI 38BVICUT OT CTEMEHI BbI3BAHHOL
TPELLVHHOBATOCTW 1 HACKOSBKO XOPOLLIO MIacT MOXET
COXPaHsATb 3Ty TPELLWHHOBATOCTb. «PagpblBaeMOCTb»,
MpenpacronoXXeHHOCTb MacTa K 06pa3oBaHuio 1
COXPaHEHNIO TRELLWHHOBATOCT, HAMPsIMYtO CBsi3aHa

C XPYMKOCTBHO 1 MOSTOMY BaKHbIM TpeGoBaHiem a1
MPOMHO3MPOBAHNIS CAHLIEBbIX «/TAKOMbIX KYCKOB» SB/ASTCS
MPOMHO3MPOBAHNE XPYIMKOCTY, OrNpeesstoLLEN CKIIOHHOCTb
nracTa K pagpyLLeHIo Nof, AaBNEHUEM 1 NOCHEAYHOLLYIM
COXPaHeHeM TPELLWHHOBATOCTH.

30echb Mbl BCTyNaem B HOBYHO 0b/1acTb. ObpasosaHme
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Hed T U rada B MaTepUHCKON Mopoae co3naeT
MUKPOTPELLIVHBI, KOTOPbIE 3aTeM SBOSHOLIMOHVPYHOT Mof,
OeICTBMEM eCTECTBEHHOIO AN dEPEHLIMANBHOMO AaBeHNA
B 3eMI1E, C TEHEHVEM Mre0sTOrMHECKOr0 BPEMEHW MprobpeTas
npeanoHTaeMyto MPOCTPAHCTBEHHYHO OPUEHTALIMIO.

Takre MUKPOTPELLMHbBI 3aTEM KOHTPOSIMPYHOT, B MEPBYIO
o4epeb, BEPOATHOE MEPEABVKEHVIE YIIIEBOAOPOAOB B
MaTEPUHCKIMX MOPOAAX 1 CKBO3b 3TV MOPOdpl, a TakKe
€CTECTBEHHYIO XPYMKOCTb MOPOA, T aCrneKTbl FeOMEXaHKM
HEOBXOAMMO COHETaTb C HALLIMMI BO3MOXKHOCTSAMM
VHTEPNPETaLIM CENCMOPa3BEa0HHbIX AaHHBIX; MPOLLE
PESOMMPYS — TPEXKOMMOHEHTHbIE (BK) cerlcMopasBedo4Hble
OaHHble 0A0T BOSMO>KHOCTb VCMOMB30BaHVSA MONepeqHbIX
CENCMOBOJSTH (M MHOrOa CKOPOCTU MPOAOSIBHOM BOSHbI) 4714
KapPTUPOBaHVSt TRELLIVH, T.e. TOro, Yero HEBOSMOXKHO AOCTUYb
NPV YICMONb30BaHN TRAANLIMIOHHBIX CENCMOPa3Bed0HHbIX
OaHHbIX(B).

MosToMy, B MpUHLMNE CecMOopa3BenKy MOXKHO
1CMOb30BaTh A1 MOUCKA «/TaKOMbBIX KYCKOB». ............ ecnm
Obl He 3a00/1a4HbIE LIEHbI, BbICTABAEMbIE BOORY>KEHHBIMIA
kabenem cercMopasBenoHHbIMA MOAPSAHBIM KOMMaHMSMM!

Takm 0Bpasom, Mo KparHen Mepe, Kak MHE KaxKeTcs,
KIFOYEBbBIX BOMPOCOB ABa: MOXEM J1 Mbl CTMONB30BaTh
HEeCeNCMMYeCK/e METOb! A1t COCPEAOTOHEHNS HaLLINX
YCUANIA B CPaBHUTENBHO HEOOSBLLION 30HE MIes, a 3aTeM YKe
1CMONb30BaTh HekabesbHbIE CENCMOpa3BeoHHbIE METOp!
ons nonyyeHns (3K) TpexMepHbIX AaHHbIX, KOTOpbIe He
CTOMMM Bbl HaM «MOCNeaHeN pydaLLK»?
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