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CBU/EeTEe/JIbCTBOM l'Iy6J'II/IKaL[I/II/I.

ABTOpCKHE MpaBa COXPaHSATCS B COOTBETCTBUU C MEX/IYHAPOJHBIMH IPaBUJIAMH.

ABTOpBI CTaTEN HECYT OTBETCTBEHHOCTD 3a COJIEPKaHUe CTaTel U 3a caM GakT ux ny6svkanuu. Pejakiys He Bcerja
pa3zesisieT MHEHHS aBTOPOB U He HECET OTBETCTBEHHOCTH 33 HEZLOCTOBEPHOCTDb NMYOJIMKYEMbIX JaHHBIX. Peakiius xypHasia
He HeceT HUKaKOH OTBETCTBEHHOCTH IepeJ; aBTOPaMHU H/UJIM TPETbUMHU JIMLIAMU U OPraHU3alMsIMU 32 BO3MOXKHBIH y1epo,
BbI3BaHHbIH NyOJMKanued craTbd. Pefakuuss BOpaBe HU3bATb YXKe OMYyOJUKOBAHHYIO CTaTblO, €CJU BBICHUTCS, YTO B
nporecce Ny6JMKalUKU CTaTbU GbUIM HapylLIeHbl YbHU-JM60 NMpaBa UM OOIENPUHATbIE HOPMbl Hay4yHOH 3TUKHU. O daxTe
U3BATHUS CTATbU PeJAaKLUsA COOOLIAeT aBTOPY, KOTOPBIN NMpeACTaBUJI CTaTblO, PElleH3eHTy U OpraHU3aluy, rje pabora

BbIIIOJIHAJIACD.

[IpaBuJa npefjoCcTaBIEHUsI CTaTeH U TPEOOBAaHUS K UX 0QOPMJIEHHIO pa3MelleHbl Ha 0QUIMaJIbHOM CalTe XKypHasa

1o ajpecy http://geo-science.ru
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TOWARDS A FULLY AUTOMATED BURNED AREA MAPPING METHODOLOGY BASED
ON SENTINEL-2 IMAGERY

Nikos Georgopoulos Dimitris Stavrakoudis loannis Z. Gitas

Laboratory of Forest Management and Remote Sensing, School of Forestry and Natural Environment,
Aristotle University of Thessaloniki

Address: Aristotle University of Thessaloniki, Thessaloniki 54124, Greece
E-mail: ngeorgop@for.auth.gr

Abstract: Timely and accurate burned area mapping is essential for quantifying the environmental impact of
wildfires and for designing short- to mid-term preemptive measures that can mitigate the possible impacts of the
fire/heavy rainfall combination. This paper presents a semi-automated burned area mapping methodology, which is an
improved version of the so-called Object-based Burned Area Mapping (OBAM) service, previously developed within the
context of the Greek National Observatory of Forest Fires (NOFFi) project. The new approach focuses primarily on
Sentinel-2 imagery, which provides high-resolution optical data, a short revisit cycle of five days and a wealth of spectral
information that is crucial for burned area mapping. Compared to its precursor NOFFi-OBAM, the new methodology
introduces several enhancements for reducing user interaction and, thus, for increasing its capacity for operational uti-
lization on a national level. More specifically, the Fuzzy Complementary Criterion (FuzCoC) is exploited in order to
define the minimum set of informative features. The latter are employed for discriminating burned from unburned ones,
following a supervised classification approach. Moreover, a number of well-known burned area indices are calculated
on a pre-fire and a post-fire image of the affected area and their difference is employed for labeling a portion of the
selected training patterns (the most unambiguous ones), through a set of empirical rules. This significantly reduces the
effort required for manually labeling the training patterns. The proposed method has been tested on a set of wildfire
incidents during the 2016 fire season in Greece, considering representative examples of burned landscapes with different
complexity and topography. The results highlight the method’s effectiveness in providing accurate mappings with reduced
user effort, paving the way for the development of a fully automated burned area mapping method.

Keywords: Mediterranean region, mapping, remote sensing, image, forest, fires, burned area, NDSI, NDWI

Introduction and worldwide scale. In this study, we focus

. . on Sentinel-2, which consists of two satel-

Forest fires can be considered as one lites, Sentinel-2A (launched 23 June 2015)

of the most important problems that forest and Sentinel-2B (launched 7 March 2017).
managers have to confront to maintain for-

These satellites provide high resolution op-

ests at a sustainable and productive level tical data (10m, 20m and 60m), with a short
(Palandjian et al, 2009). Wildfires introduce revisit cycle and a wealth of spectral infor-

a high risk f’f direct damage. to humans and mation that is crucial for burned area map-
structures in most of the highly populated ping.

Mediterranean countries, and especially in Current satellite-based strategies for
coastal regions (Pausas et al, 2008). On av- large-area burn assessment may be
erage, about 65.000 fires occur in Europe grouped into two categories, active fires

every year, burning approximately half a (hotspot) detection and postfire burn detec-
million hectares of wildland and forest ar- tion (Frazer et al. 2000). In the last few

_ o e
eas; most of the burnt area, over 85%, is in years, several global burned area products

the European Mediterranean region (San- have been made available to the interna-
Miguel-Ayanz et al, 2012). . tional community, and are being used as in-

Remote sensing from airborne and put to climate models (Mouillot et al., 2014).
spaceborne platforms provides valuable According to Kumar et al (2016), NIR and
data for mapping, environmental monitor- shortwave-infrared wavelengths have been
ing and disaster management (Benz et al. found to provide stronger burned area dis-
2004). The last decades, the spaceborne crimination than visible wavelengths, and
platforms have been provided a wildfire most burned area mapping algorithms are
management approach in regional, national based on detecting decreased reflectance at
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these wavelengths. Many researchers use
spectral indices in order to discriminate the
burned and unburned areas. Although these
indices may produce good burned area dis-
crimination for a particular location and
time they may not perform well elsewhere
(Kumar et al, 2016).

This study is an improved version of
Object-based Burned Area Mapping
(OBAM) service, previously developed
within the context of the Greek National Ob-
servatory of Forest Fires (NOFFi) project.
NOFFi-OBAM is a semi-automatic burned
area mapping service, based on an object-
based image analysis approach and state-of-
the-art supervised classification models
(Tompoulidou et al, 2016). This new meth-
odology introduces a graph theoretic ap-
proach for unsupervised feature selection
(Morandi et al. 2016) in order to select the
minimum number of features that include a
significant amount of information and facil-
itate the automate training patterns selec-
tion. Furthermore, the following spectral in-
dices have been calculated in pre- and post-
fire images: Char Soil Index (CSI) (Smith et
al, 2005), Mid Infra-Red Burn Index (MIRBI)
(Trigg et al, 2001), Modified Soil Adjusted
Vegetation Index (MSAVI2) (Qi et al, 1994),
Normalized Difference Infrared Index
(NDII) (Hunt and Rock, 1989), Normalized
Burned Ratio 2 (NBR2), Normalized Differ-
ence Sand

Index (NDSI) and Normalized Differ-
ence Water Index (NDWI). All the indices
from the pre- and post-fire images have
been used to produce the delta images, cre-
ating new images which include the differ-
ence of every spectral index in each area.
Thresholds have been employed in all the

delta images in order to label the unequivo-
cal burned and unburned training patterns.
All the above contribute in the configuration
of a semi-automatic method, which notably
reduce the user effort for labeling the train-
ing patterns and is a precursor of a fully au-
tomated burned area mapping method.

Data and Preprocessing
Sentinel-2A Images

Sentinel 2 is an European Space
Agency (ESA) and Copernicus Program mis-
sion which aims: (1) To provide systematic
global acquisitions of high-resolution multi-
spectral imagery with a high revisit fre-
quency, (2) to provide enhanced continuity
of multi-spectral imagery provided by the
SPOT (Satellite Pour 1'Observation de la
Terre) series of satellites, and (3) to provide
observations for the next generation of op-
erational products such as land-cover maps,
land change detection maps, and geophysi-
cal variables (Drusch et al, 2012). In this
study, we used Sentinel-2A data, which are
available via scihub.copernicus.eu in Top Of
Atmosphere Level 1C georeferenced in Uni-
versal Transverse Mercator products. Every
swath is divided in smaller 100x100 km
tiles.

Study Area

The study areas are five different wild-
fires that took place in the Greek region.
More specifically, we choose five wildfires
with different terrains, different vegetation
and characteristics in order to test the pro-
posed method in multiple the ecosystem

types.

Table 1.
Sentinel-2A Level 1C Tile products

Location Pre-fire Imagery Date Post-fire Imagery Date L1C Tile
Sidirounta, Chios, Greece 23/08/2016 9/05/2016 T35 SMC
Saktouria, Crete, Greece 27/07/2016 6/08/2016 T35 SKU
Elata, Chios, Greece 20/07/2016 27/07/2016 T35 SMC
Farakla, Euboea, Greece 23/07/2016 5/08/2016 T34 SGH
Karystos, Euboea, Greece 20/7/2016 30/07/2016 T35 SKC
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Preprocessing

All the acquired data was georefer-
enced, so no geometric correction took
place in any of the tiles. From each swath,
we selected the tiles of the Tab. 1, in order
to convert the Top Of Atmosphere Reflec-
tance (TOA) to Bottom Of Atmosphere
(BOA) with Sen2Cor 2.3.1.. Sen2Cor is a
Level-2A (L2A) processor which main pur-
pose is to correct single-date Sentinel-2
Level-1C products from the effects of the at-
mosphere in order to deliver a Level-2A sur-
face reflectance product (Louis et al, 2016).
We execute this process in the resolution of
10m thus all the spectral bands retain their
default spatial resolution. This process was
repeated for both pre-fire and post-fire tiles.

The produced Bottom Of Atmos-

phere (BOA) products were clipped in the
extend of the fire perimeter, for saving pro-
cess power which is needed to execute the
whole process. For this procedure we used
0SGeo4W, following the steps: (1) build a
virtual raster file (*.vrt) with the function
“gdalbuildvrt” for every tile, (2) clip the vir-
tual raster files in the fire perimeter extends
(manually) and export them as GeoTiff files
(*.tif) with the function gdal_translate.
The clipped tiles have the minimum re-
quired extend in order to map the burned
area. For every clipped image, nine spectral
indices have been considered (Tab. 2).
Every index is stacked as a layer in the new
images thus every image has nine layers.

Table 2.
Spectral indices considered in this study
Spectral Indices Formulation
Normalized Difference Water Index NDWi=2ed=ia
Red+NIR

(NDWI)

Modified Soil Adjusted Vegetation Index
(MSAVI2)

Char Soil Index (CSI)

Mid-Infrared Burned Index (MIRBI)

Normalized Difference Sand Index (NDSI)

Normalized Burned Ratio 2 (NBR2)

Normalized Difference Infrared Index
(NDII)

The last step of preprocessing is the
formation of the delta images which con-
tains the difference between the considered
spectral indices of pre-fire and post-fire im-
ages of every study area. For the calculation
of delta images, we used 0SGeo4W and
more specifically the function gdal_calc.py,
in order to produce a new image in GeoTiff

2NIR+1—J(2NIR+ I)Z—B(NIR-—R)

MSAVI2= 5

NIR
SWIR

CSI=

MIRBI = 10LSWIR — 9.8SSWIR + 2

SWIR2-Red
NDSI= s
SWIR2+Red
SSWIR-LSWIR
SSWIR+LSWIR

NarrowNIR-SSWIR
NDII =
NarrowNIR+SSWIR

NBR2 =

(*.tif) format which contains the difference
of each spectral index in every layer:

Almag6= (ppreﬁre - ppostﬁre)» (1)

where pprefire is the pixel values of every in-
dex in the pre-fire image and ppostire iS the
pixel values of every index in the post-fire
image.
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Processing

First, thresholds have been applied in
order to discriminate the definitely burned
from the unburned areas and calculated as
a function of the difference between pre-
and post-fire images. These thresholds have
been produced from the detection of the
burned and undurned areas’ pixel values.
The following table Tab. 3 presents the
threshold values which have been estab-
lished for the study areas.

Table 3.
Threshold Values for discriminate burned
and unburned areas

Indices Burned Unburned
ANDSI >0.5 -
ACSI >-0.60 <-1
AMIRBI <-2 >-1.30
NDWI =0 =1
ANBR2 >0.10 <-0.02
ANDII >0.40 <0.20

Discrimination of Burned Areas

Using the following logical function
which contains the values from the Tab. 3
and logical operators we can separate the
burned and unburned pixels of ever given
image. For the burned area discrimination
we implement the following function:

[(("NIRpre" / "NIRpost")-1)>0.2 OR "AMIRBI"< -1.5]
AND "ANDII" > 0.2) AND "NDSI">0.5

AND "NDWI"=0 (2)

We used the “OR” operator in all of the
indices which underestimate the burned
area and the “AND” operator in the indices
which overestimate the burned area. The
rate of change of NIR and the AMIRBI under-
estimated the burned area, emphasizing
only in the area where the surface is com-
pletely burned. Thus is used the “OR” oper-
ator, in order to aggregate all the estimated
burned areas, according to the thresholds.

The ANDII discriminated the burned
area with high accuracy, although they in-
cluded crops and artificial surfaces in the

burned area. Thus is used the “AND” opera-
tor, in order to intersect the estimated ar-
eas, and use only the unmistakably burned
areas.

Last, we used the “AND” operator to
intersect the estimated areas which are gen-
erated from the two subsections of the func-
tion. With this operator the estimated areas
of the two sections of the fuction are
clipped, in order to produce the final esti-
mation for the burned area. Normalized Dif-
ference Water Index and Normalized Differ-
ence Sand Index are also implemented in or-
der to extract the

Discrimination of Unburned Area

For the discrimination of the un-
burned area we used a similar to the previ-
ous case, employing a set of thresholds in
every difference spectral index. We divide
the function (3) in two sections.

("AMIRBI" > -1.3 AND ("ANBR2" <-0.02 OR
"ANDII" < 0)) OR "NDWI"=1 (3)

In the first section, “AND” operator is
being used in order to intersect all the A
spectral indices with high capability in the
discrimination of the unburned area. In the
second section, the “OR” operator is used to
intersect the A spectral indices that the esti-
mated unburned area is almost identical in
all of them. Last, the two estimated areas are
joined, in order to extract the areas that are
unmistakably unburned.

Image Segmentation

For the feature extraction procedure
the Mean Shift algorithm was employed
through its efficient implementation within
the Orfeo Toolbox, in QGIS interface. The
Spatial Radius was determined in 10 pixels,
and the minimum object size in 4 pixels. The
extraction of the object-level features is
based on their calculated Mean, Standard
Deviation Values and Data Range for each
band and object.

Hayku o 3emne / GeoScience — 2018 - No1

AUCTAHUHOHHOE 30HAMPOBAHME / REMOTE SENSING

007



Петр Докукин
007


Training Pattern Selection

The segmented images are dissected
into clusters, using the Fuzzy C-means
(FCM) (Bezdek et al., 1984) clustering algo-
rithm, in order to select representative
training sets. This algorithm ensures that
both clear and mixed objects are appropri-
ately selected and employs only 2% of the
dataset, with minimum 100 objects and
maximum 500. More specifically, the whole
set of objects is split into a number of clus-
ters (6 by default) using the Fuzzy C- means
(FCM) algorithm. The mean spectral value
of all pixels within the object in each band is
considered for formulating the feature
space in this step. Since FCM is a fuzzy clus-
tering algorithm, it also returns the cer-
tainty degrees for an object to belong to any
of the clusters. For an object xp, if ujp is the
maximum certainty degree (that is, object
xp is assigned to cluster Cj) and ukp is the
second largest degree (the maximum com-
petitor), then the difference Ap = ujp-ukp is
a measure of the object being assigned un-
ambiguously to a cluster (the lower the Ap
value is, the more ambiguous the assign-
ment is). The training set is formulated by
selecting from each cluster a number of ob-
ject proportionally to the cluster’s size
(number of objects assigned to it). Approxi-
mately one third of the object in each cluster
Cj are selected randomly, but with arandom
number distribution Aj that is defined by the
normalized values Ap for all objects as-
signed to the cluster (that is,

Aj ={Ap / YAj Ap, Xp€EAj},

where Aj is the set of all objects assigned to
cluster Cj).

Another third of the objects in each
cluster Cj are selected with the inverse ran-
dom number distribution 1-Aj, whereas the
final third of objects are selected as the ones
with maximum Euclidean distance from all
previously selected, following a similar pro-
cedure with the K- means++ algorithm (Ar-
thur et al, 2007). The aforementioned pro-
cedure ensures that all different states of
the feature space will be represented in the

training set. Last, the selected objects are la-
beled according to the percentage of burned
or unburned pixels in every feature. The re-
maining unlabeled features are labeled by
the user.

Figure 1. Feature selection procedure. With
the blue color are the unburned features,
with yellow the burned and with light blue
the ambiguous.

Feature Selection and Supervised Classi-
fication

The definition of the minimum set of
informative features based on the Fuzzy
Complementary Criterion (FuzCoC)
(Moustakidis et al, 2008)). The FuzCoC Al-
gorithm is a fast but efficient supervised fea-
ture selection algorithm following the filter
approach (Tompoulidou et al, 2016). The
burned area delination is derived employ-
ing the Support Vector Machine (SVM) clas-
sifier (Cortes et al, 1995). The final map is
produced after manual corrections and dis-
solve of the burned features in a single pol-

ygon.
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Results

In this study, five representative cases
were selected and the results demonstrate
the methods effectiveness of the developed
methodology/service in all cases including
com- plex landscapes (sparse low vegeta-
tion, agricultural fields) and burn scars with
complex spatial patterns, with significantly
reduced user effort. In Elata and Farakla, the
user de- fined objects are significantly less
than the auto-classified objects (Tab. 4), and
the precision, specificity and recall (Graph
1) are satisfying in these cases.

Figure 2. Example of the final burned area
delination in Farakla 2006.

Although, more work has to be done in Kar-
ystos and Saktouria, where the majority of
the coverage is agricultural areas mixed
with barren ground. In these cases, the clas-
sifier misclassifies the barren ground and
the agricultural areas as burned areas. Also
in Sidirounta the recall value is satisfying,
but the precision values are below the aver-
age. Thus, more improvements have to be
done with the feature selection and auto la-
beling algorithms, in order to create a fully
automatic burned area mapping methodol-

ogy.

Confusion Matrix Results

Sidirounta ‘

Saktouria |
Karystos ‘
Farakla ‘

Elata ‘

F1 ®Recall =Specificity *Precision

Automated Burned Area Mapping
Graph. 1. Automated Burned Area Mapping
Confusion Matrix

Confusion Matrix Results
Sidirounta |
Saktouria |
Karystos |
Farakla |

Elata |

F1 ®Recall = Specificity

Semi-Automated Burned Area Mapping
Graph 2. Semi-Automated Burned Area
Mapping Confusion Matrix

Table 4.
Training objects classification in every area
AREA Elata Farakla Karystos Saktouria Sidirounta
opgecrs | 5% 500 199 502 230
CngsTlgl-ED 325 432 229 184 176
cuassiviep | 178 68 270 316 54
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For the semi-automatic procedure, the
delination of the burned areas is more accu-
rate than the automatic procedure. In this
case, the user labels all the remaining unla-
beled features. In all of the cases, the preci-
sion, specificity, recall and the harmonic
mean are higher than the automatic proce-
dure, creating more accurate maps. Alt-
hough, this procedure is more time consum-
ing and the user should be experienced in
identifying the burned and unburned ob-
jects.

Conlusions

The NOFFi-OBAM is a dynamically up-
dateable system aiming at the most accu-
rate burned area mapping using automatic
procedures. In the near feature, new algo-
rithms for the feature selection and the
auto-labeling will be introduced, in order to
produce more accurate maps, without user
interference. Although this tool has been
specifically developed for the Greek forest
ecosystems, it can be adopted in different
ecosystems with minor modifications.
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TEXHONOrMA ABTOMATH3HPOBAHHOIO KAPTHPOBAHUA BbIHKEHHON
TEPPHTOPHH C HCTONb30BAHMEM CHCTEMbI SENTINEL - 2 IMAGERY

Hukoc I'eopz2onyoc Aumumpuc Cmaspokyduc Hoannuc 'umac

JlabopaTopus ynpaB/eHUs JIECHBIMU peCypcaMH U AUCTAHIIMOHHOT0 30HAHpoBaHus, lllkosa jiecHOro x0351ii-
CTBa U IPUPOJHBIX pecypcoB, YHUBepcUTeT ApuctoTes r. CanoHuky, ['penus

Aapec: I'penusg, r. Casonuky, 54124, YHuBepcuTeT ApUcTOTENSA
E-mail: ngeorgop@for.auth.gr

Annomayun: CeoeepemenHoe 1 mouHoe Kapmupo8aHue GbIJICHCEHHOU MePPUMOpUL ABNIAEMCA OCHOBONOAALAIO-
WuM OJIsL OYeHKU NOCIeOCEULL NOACAPO8 Ol OKpYdicaloujell cpeobl U NIAHUPOBAHUS KOPOMKO — CPEOHECPOYHBIX YRpe-
ACOAIOUWUX MeD C Yebl0 YMEHb-UeHUs. HeOIa2ONPUAMHO20 8030eUCHEUs KOMOUHAYUU NOJCAPA C CUTLHBIMU OCAO-KAMU.
B nacmosiweti cmamve npedcmasnena memooono2us NoxyagmoMamuyecko20 KapmupoBaHUus GblHCHCEHHOU meppumo-
pUU, KOmMopoe AGIAEMCS YAYHUUEeHHOU 6epcu-etl maK HA3bl8aeM020 CepeUca KapmupoB8aHUs BbIJICICEHHOU meppuUmopuu
Ha obvek-me (OBAM), panee cnpoexmuposantozo 6 pamkax npoekma I peueckoeo Hayuo-nanvrozo Monumopunea Jlec-
uoix Tlooicapoe (HODDu). Hosviii nooxod cocpedomo-uen na cucmeme Cenmunens — 2 umatiodicepu, Komopas npeo-
cmasnsem 0aHHbLe ON-MUYECKUX HAOII00EeHUIl 8bICOKO20 Pa3peuleHUsl, NAMUOHESHbII KOPOMKULL CPOK HAOI0OeHUs U 6bl-
COKOe Kauecmeo CNeKmpanbHoUu UHGOpMayul, Komopbule AIAI0M-Cs KII0YeGbIMU 0I5l KAPMUPOBAHUS BbIJICHCCHHOU ep-
pumopuu. Ilo cpagnenuio ¢ parnee UCHOIb3YEMbIMU HOBASL MEMOOOA02USL NPEOYCMAMPU-6Aem A8MOMAMU3AYUIO HEKOMO-
polx onepayutl, umeem OObUE 803MOdNCHOCMENL U 6O-Tee YOOOHA 0Nl UCNONL30BAHUS ee HA HAYUOHAbHOM YpoeHe. B
YACMHOCIU, 0151 ONpedeseHUsl MUHUMATBLHO20 HAOOPA UHGOPMAYUOHHBIX XAPAKMEPUCTIUK UCNOIb-3VENICS MEXHON02US
Fuzzy Complementary Criterion (FuzCoC). [lannas mexnonozust ucnois3yromes 0isi OmoeieHus c2opesuiux nioujaoeti
Om Hec2opesUuiUX, UCHONL3YS NPUHAMYIO Kiaccuguxayuio. Kpome mozo, konuuecmeo uzgecmmulx UHOEKCO8 C20-pesuleli
nIOWAoU paccuumuleaemcs Ha NPeonoICApOHOU U NOCMNONCAPHOU KaAPMax NOPANCEHHO20 YHACIKA, U UX PA3IULUE UC-
NOMbL3YEMCs 05l A8MOMAMUSUPOBAHHOU MAPKUPOBKU BLIOPAHHBIX 00BEKMO8 UCCIe008AHUS , YO 3HAYUMENbHO COKPA-
waem ob6vem pabom no pyuHol Mapkuposke oovekmos. [lpednazaemviii Memoo OblLl UChbIMAH OJis AHAIU3A NOCIeOCMBUL
nooicapos, npouzoweowux 6 I peyuu ¢ 2016 200y. Ilpu smom ObLiu paccmompensvl pasiuy-mole NPUMepsbl C2OPesUIUX
aanouagmos ¢ pasnuunsim peavegpom. Pesyromamor noomeepacoarom 3¢pgexmusHocms memooa 4acmuiHol agmoma-
MU3aYUY NOJYYEHUs MOYHBIX OAHHBIX, YO OMKPbLIGAEm NyMb OISl pa3padoOmKy NOIHOCMbIO ABMOMAMU3U-POBAHHO20
Memooa Kapmozspaguposanisi 8bINCHCEHHbIX 00acmell.

Knrouessle cnosa: CpeouseMHOMOPCKULL pe2UOH, Kapmozpagus, OUCMAaHyuoHHoe 30HOUposanue, u3oopasicenue,
Jiec, nodcapwl, gvlicorcennas naowads, NDSI, NDWI
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Annomayusn. Amiaumuueckasn 30na (Cegepnas Amnanmuxa, 603moicHo, ananoeuuno u FOoxcnas Amnanmuxa)
BKIIIOYAET OCHOBAHUE AMIAHMUYECKO20 OKeaHa U MeKmMoHuuecKue Cmpykmypul 6 e2o obpamienuu. I eodunamuieckue
06CMAHOBKYU (HOPMUPOBAHUS IMUX CMPYKMYP ObLIU HENOCPEOCMBEHHO CA3aHbl C BO3HUKHOGEHUEM U I60I0YUel
Amnanmuyeckoeo u npeOulecmeo8agUIUX OKeaHos. Amianmuueckas 30HA npedcmagisiem cobou O0020ACUSYUYIO,
MUHUMATLHO om ~2.2 MAPO Jlem 00 Ce200HAWHEe20 OHS, MEKMOHUYECKYI0 30HY, OKeaHUYecKoe packpvlmue 6 npeoenax
Komopot oamuposano uumepsaiamu ~2.2-1.8 mapo nem (Ceexoghenncxuu oxean), ~1.7-1.3 mapo aem (Ilpe-
TI'pensunnckuii oxean), ~0.65-0.40 mapo nem (Anemyc), 0.16 mapo rem-nacmosiujee spems (Amianmuueckuil OKeam).
Amnanmuyeckuti  mun  2e00UHAMUHECKOU  I60TOYUU  UHUYUUPOBAH ~MAHMUUHO-NIIOMOGOU —AKMUBHOCMbI) U
npedcmagisiem cobol npumep 83auMoOeticmeuss NIM-MeKMOoHUKY U nietim-mekmonuky. Heobxooumvl danvretiuue
UcCne006anus, YmMooObl OYEHUMb CMeneHb YHUKATbHOCIU 31020 MUNA 2e00UHAMUYECKOU IB0JIIOYUL U €20 BOZMOICHYIO
NOGMOPAEMOCHIb 6 UHBIX PECUOHAX, 8 THOM HUCLe MAM, 20€ COBPEMEHHbIE OKeaHbl OMCYMCMEYIOM.

Kntouesvie cnosa: Amnanmuueckas mexkmouuueckas 30Ha, Jlaspockanous, apxeil, npomepo3ol, MeKmOHUKd

naum, meKknoHUKa niromoe.

1. BBegeHue

PekoHCTpyKL MM, omNMparoliydecs Ha
KOppeJIALUI0 TeoJIOTUYeCKUX COObITUU
CeBepo-AMepukaHckoro ©“  Bocto4Ho-
EBpoIericKoro KpaTOHOB, IpeAIoJararT
UX 00beguHeHUEe OKoJio 1.8 muapa Jer
Haszaj [37, 47]. HekoTopsie
YcCJleloBaTe N, aHaIM3UPYs 0COOGEHHOCTH
MaJleONpPOTEPO30MCKOU  TeO0JIOTUM  3TUX
KpaTOHOB (B YaCTHOCTH, pa3MelleH’e POeB
Jlaex) npeAnoJaramwr, 4TO 3TO
00'beIJUHEHNE MOIJIO IPOM30MTH yxKe K 2.5
MJpja JeT Hasag [16, 43, 65]. [na
CYIIepKOHTUHEHTA, 00'beJUHABLIETO
CeBepo-AMepukaHckuM U BocTo4Ho-
EBponenckui KpPaTOHBI B
NaJjleonpoTepo3oe, OBLIO MpeJJIoKEeHO
HauMeHoBaHHUe JlaBpockanausd [3]. B xoze
[aJIeONPOTEPO30MCKUX  NPOLECCOB B
npezesax JlaBpockaHaMU ObLI
cbopMUpPOBaH BHYTPUKOHTUHEHTA/bHBIN
JlaBpo-Pycckuit oporeH. 3BoJIOLUA 3TOTO
oporeHa  BKJKO4YaeT TpU  Ilepuoja
WHTEHCUBHOTO pa3BuUTUA: ~2.5-2.3, 2.2-2.1
u 195-1.87 w™iapn Jet, Korjga Kopa
apxelCKOro KOHTUHeHTa Oblja JJ0M0JIHEHA
3HAYUTEJbHBIMU Jl06aBKaMU

I0BEHUJIbHOTO BelecTBa [7, rjaBbl 1 U 2;
65, Chapters 2 and 3].

AHa/nu3 TreoJIOrMYeCcKOM JIETOIUCH
CBU/J€TEJIbCTBYET, 4TO 3BOJIIOLUA
auTochepHO 06/1aCTH, 3aPUKCUPOBAHHOU
Ha COBpEMEHHOM JINKe 3eMH
ATnaHTHYEeCKUM OKeaHOM, OXBaTbIBaeT
VHTEepBaJ Te0JIOTUYeCKOr0 BpeMeHH, MO
KpauHeun Mepe, oT cepeayHbI
NaJIe0NpoOTepO305 A0 CEroJHSALIHEro JHf,
YTO [03BOJISIET Bbl/IeJIUTh AT/IaHTUYECKYIO
TeKTOHUYecKylo 30Hy (AT3) B kayecTBe
CaMOCTOATEJIbHOI0O 00beKTa C 0COObIM
TUIIOM TeoJUHaMHU4YecKOM 3BooLuU. AT3
OXBaTbIBaeT 00/1laCTU  JUTOChepbl B
OCHOBAaHHWM ATJIaHTUYECKOTO OKeaHa U B
ero o6pamsieHuu. IlocnenoBaTesbHOCTD
OKeaHOB, BO3HUKABIIUX U 3aKPbIBaBILIUXCS

B npejesax AT3, Ha4YMHadA C
naJieonpoTeposos, BKJIIOYaeT
MHUHHUMaJbHO yeTbIpe OKeaHa:

CBekopeHHCKUU (~2.2-1.8 miapp net) -
[Ipe-I'penBusickuii (~1.7-1.3 mapg, Jet) -
Aneryc (~0.65-0.40 w™apm ner) -
Atnantnyeckusn  (0.16  mupnp  set-
HacToslllee BpeMs ) okeaHbl. MccienoBanus
dbaHepo30HCcKOro OTpe3Ka 3TOM
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1oc/e/0BaTeJIbHOCTU  TOJIBEKa
CO3/a/ld  OCHOBY H3BECTHOIO
BubcoHa»: oT
KOHTUHEHTaJbHOU  JsiuToCcepbl  4Yepes
COpeJJUHI  OKeaHU4eCcKOoro JiHa K
cybaykuuu U kKosausuu [84]. lenp wu
[JlaBHOE  COoJiepKaHue  IpejJjiaraeMou
CTaTbU — PEKOHCTPYKLUSA IPOTEPO30UCKOU
ucropuu AT3.

O6cyxaaemas B CTaTbe
PEKOHCTPYKLUSA  NPUHIMIHAJIBHO  He
COrJIacyeTcs C ps/iloM NONMYJISIPHbIX CETO{HA
Mo/Jesein nepeMelleHus
KOHTUHEHTa/IbHbIX 6J10KOB, ux
00beJMHEHUSI B CYNEPKOHTUHEHTbl U
NoC/eyIoIero pacnaza
CYIIepKOHTUHEHTOB, KOTOpbIe ONMMUPAIOTCSA
NPEUMYIIECTBEHHO WJIM HCKJKYUTEJNbHO
Ha HMHTepHpeTalul0 NaJeOMarHUTHBIX
JlaHHBbIX [56 W ccbIKM B 3TOW paborTe].
CnefyeT OTMeTUTb, YTO TIe0JIOTMYeCKHe
JlaHHble B 3THUX PEKOHCTPYKLHUAX, eCIUd U
Y4YUTBIBAJIUCh, TO B npezieJIbHO
yOpOoLeHHOM (BIUIOTh [0 HCKaXXeHUH)
BU/E.

Hazaj
«IUKJIA
pudTHHTa

2. [IpoTepo3oiickasa ucropus
AT/JIaHTUYECKOU TEKTOHUYECKOH 30HBbI

[lepBrble JOCTOBEpHbIe
CBU/JeTeJIbCTBA CylLeCTBOBaHUSA U
akTUBHOTO pas3BuTtusaA AT3 B mpoTeposoe
CBSI3aHbl C NMKOM MaHTUWHO-IJIIOMOBOM
aKTUBHOCTH B cpefHeM-II03JjHEM
najeomnporepo3oe ~2.2-1.8 wupp et
Haszas. B 3To BpemMa BO BHyTpeHHeH
o6sactu JlaBpocKkaHZMU B Ipejesax ee
3aMaZilHOr0 U BOCTOYHOTO  CEKTOPOB
(cooTBeTcTBeHHO, B Ipegenax CeBepo-
AMeprKaHCKOTO U BocTouHo-
EBpomnelickoro KpPaTOHOB) pudTHI,
3aJI0KeHHble 0KO0JI0 2.5 MJIpA JIeT Hasaj,
PO OJIKUIIN CBOe€ pa3BUTHE. B
JIONIOJIHEHWE K HUM BO3HUKJM HOBBbIE
NpPOTSKEHHble pPUQPTHI, 3aNOJHABLIAECS
ocaZlkaMM W JiaBaMU 06a3ajJbTOBOTO U
aHze3ubaszaibTOBOro coctaBa [63-65].
[Ipoueccbl pacTsKeHHUsI COINPOBOXK/AAIAChH
JIOKAJIbHbIMU Ilepexo/jlaMu OT pUPTHUHIA K
COpeJUHIYy W 4YacTUYHOMY pa3pbIBY

KOHTHHEHTaJbHOU  JsuTocdhepbl.  ITH
COOBITHSA 3apHUKCUPOBAHBI
dbparMeHTUPOBAaHHBIMU  0QUOJUTOBBIMHU
paspesamu llyptyHnuk (2.0 mapg. set [77])
u Hopmya (1.95 mapz et [68, 69]) B nosce
Keitn-CMUT, KOTOpbIE Npe/ICTaBJIsIET COO0M
CEeBEpPHbI CerMeHT CHUCTeMbl MOSICOB
Hupkym-Ceronupuop Ha KaHazickoM murTe,
1 B mnosice KaillHyy B 3amafHOM 4YacTH
Kapesibckoro kpaToHa, COOTBETCTBEHHO.
[lepBoe BaxkHOe UCKJIIOUEHHE B ALY

3THUX COOBITUH 3apUKCUPOBAHO
BO3HUKHOBEHUEM U 3BOJIIOLIMEN
CeekodenHckoro (IIpe-Jlabpagopckoro)

OKeaHa B MHTepBaJie Mexay 2.2-2.1 Mipfj
snet u 1.87-1.82 mapp siet Hazag [20, 42, 50,
51, 54, 55, 68, 69, 77]. ObocHOBaHUE Ha
OCHOBE HMEWIIUXCA Te0JIOTUYEeCKUX U
reoXpoHOJIOTUYEeCKUX JIaHHBIX U
o6CyXJileHue Noc/ae/0BaTe/JbHbIX CTaAuU
3BOJIIOLUU 3TOTrO OKeaHa oT
KOHTUHEHTaJbHOTO  pudTOoreHesa [0
bUHaNIbHOU KOJIJIM3UM TIPe/CTaBJIEHO B
[6](puc. 1).

3akpbiTue CBexkodpeHHckoro (IIpe-
Jlabpamopckoro) okeaHa NpU MOCPEACTBE
cybaykuun ~1.9-1.87 wmupa JsieT Hasaj
CONPOBOX/a/I0Ch dbopMHpoBaHHEM
CBeKOpEeHHCKOT0 aKKpPELlIMOHHOTO OporeHa
B/IOJIb 3amaJHOW oOKpauHbl BocToyHo-
EBpomnelickoro kpartoHa [34, 52, 54, 72].
CBekOEHHCKHI aKKpEeLMOHHbIN OpOoreH

3aHUMaeT [eHTPaJbHYIO 4YacTh
deHHOCKaHAMHABCKOTO LIUTa,
0COOGEHHOCTU  TJIyOUHHOTO  CTPOEHHUS
MO/lYEPKHUBAIOT ero nojo6ue
aKKpeLMOHHbIM oporeHam,

cbopMUpOBaHHBIM B HeJlaBHee BpeMs [8]. B
npejiesiax 3TOro OporeHa B MeTaocaJKax U
MarmMaTHyecKHux noponax ObLIN
0OHapy»XeHbl UPKOHBI € Bo3pacTamu 2.08-
191 u B MeHblleM KoJsudecTBe 2.78-2.45
MJIpZA  JIET, YTO CBUJETEJbCTBYeT O
CylLeCTBOBAaHUU npeJlieCTBOBaBLIEN
CBekOEHHCKOM aKKpeLUU HBEHUJbHOU
cpeJHe-Nase0NpOTEPO30UCKOU KOPBI,
BKJ/IIOYaBIIeH B TOW MWJIM WHOM CTelleHH
aCCUMMUJIUPOBaHHble QparMeHThl KOPBI
apxelickoro Bo3pacta [11, 13 1 ccbLIKH TaM
x)e].
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JlaBpockanans ~1.9-1.87 mupa jer JlaBpockanus 1.87-1.82 mapna et

Tpe-Jlabpanopckuii

Ipe-Jlabpanopckuit o
AKKPEHHOHHBII OPOreH

AKKPEUMOHHBII OpOreH

Jlannanzackwit

Ki Jlannanackuii
TPaHYIHTOBBI 1105IC

TPaHyINTOBBIH 110AC

Ieuenra-Umanpa-

TNeuenra-Umannpa- oy
euenra-Hmanp: Bap3syrckuii nosic

Bap3syrckuii nosic

105kHO-DHHAAHACKHiT Bocrouno-Kapesnbekuit nosic
rPaHyIHTO-THElCOBBII 1105
2000 800 k1

Puc. 1. ArsnaHTHYeckas TeKTOHHYeCKassh 30Ha B INajeonpoTepos3oe: 3Bojwouus JlaBpo-Pycckoro
BHYTPUKOHTHHEHTAJIBHOTO KOJJIM3MOHHOTO OporeHa, vcrtopusi CBekopeHHCKOTO oKkeaHa U (OpPMHpOBaHUE
CBekodeHHCKOTO aKKpelMoOHHOro oporeHa (mo [6, 64] ¢ mononHeHusamu). llupuHa CBekopeHHcKoro-IIpe-
JlabpajopcKoro oKeaHa MokasaHa OPUEHTHPOBOYHO M, CKOpee BCEro, COOTBETCTBYET MUHHUMAJbHOU OIlE€HKE.
HauMmeHoBaHUsA apxeHCKUX TEKTOHUYECKUX CTPYKTYpP JaHbl MpONUCHBIMH GykBamMu wwpudToM Arial,
HalMeHOBaHHUs NPOTEPO30HCKUX CTPYKTYP - wWpupToM Times New Roman.

1-3 - maseonpoTepo3oii: 1 - aKKpeLUOHHble KOMILJIEKCH], 2 - BHYTPUKOHTHHEHTA/JbHbIE OCAJ04YHO-
ByJIKAHOTeHHble (a) M rpaHy/auTo-rHedcoBrle (b) mosica, 3 - paHHe-NMAJEONPOTEPO30HCKHUE T'PaHYJIUTO-
rHEHCOBBIE KOMILIEKCHI; 4-5 — apxeil: 4 - rpaHyJIMTO-THENCHI, 5 - FPaHUT-3eIeHOKAMEHHbIe accolManuy; 6-14 -
reoJlMHaMUYeCKUe COOBbITHUS W TEKTOHHYECKHe MepeMelleHHs: 6 - NPUOJHU3UTe/NbHAas IPaHULA BJIHSHUSA
CynepIviIoMa Ha CTaJuU POCTa, 7 - OPUEHTHUPOBKA DPACTSDKEHHUs], 8 - rJiaBHble TEKTOHHUYECKHE T'PAHUIB],
MHULUUPOBaHHbIE MAHTUHHO-IJIIOMOBOM aKTUBHOCTBIO, 9 - packpriTHe CBekopeHHCKoro-IIpe-J/laGpasopckoro
OKeaHa: oceBasl AUBepreHTHas IpaHULA (30HA CIpeJUHra) U TpaHcPopMHBIe pasaoMbl, 10 - npubIU3UTe bHAS
rpaHULA BJIMSHUSA CyNepIJIIOMa Ha CTaJUsAX COKpalleHUs1 U OTMUpaHus, 11 - opueHTHpOBKa cxkatus, 12-13 -
3akpeiTHe CBekodeHHcKoro-IIpe-/labpaZopcKOro okeaHa: KOHBepreHTHble I'paHHUlbl (12), 30HBI Cy6AYKLUN
(13), 14 - 3akn0YMTENbHAS KOJJIU3US: HAllPpaBJeHUS TEKTOHUYECKOTO TPAHCIIOPTa.

Fig. 1. Atlantic Tectonic Zone in Paleoproterozoic: Evolution of intracontinental Laurorussian Collisional
Orogen; history of the Svecofennian ocean and formation of the accretionary Svecofennian Orogen. After Mints
and Eriksson [64], Mints et al. [6] with supplements. The width of Svecofennian-Pre-Labrador paleo-ocean is
shown approximately and most likely corresponds to a minimum estimate. Names of Archean structural units are
capitalized, Arial type; names of Proterozoic structural units are given in Times New Roman type.

(1-3) Paleoproterozoic: (1) accretionary complex, (2) intracontinental volcanic-sedimentary (a) and
granulite—-gneiss (b) belts, (3) early Paleoproterozoic granulite-gneiss complexes; (4, 5) Archean: (4) granulite-
gneiss, (5) granite-greenstone associations; (6-14) geodynamic events and tectonic dislocations; (6) approximate
boundary of superplume influence on stages of growth; (7) orientation of extension; (8) main tectonic boundaries
initiated by mantle-plume activity; (9) opening of Svecofennian-Pre-Labrador paleo-ocean: axial divergent
boundary (spreading zone) and transform faults; (10) approximate boundary of superplume influence at stages
of reduction and extinction; (11) orientation of compression; (12, 13) closure of Svecofennian-Pre-Labrador
ocean: (12) convergent boundary, (13) subduction zone; (14) final collision: directions of tectonic transport.
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B To ke camoe Bpems (1.89-1.83 mapg
JIET) Ha HOTO-BOCTOYHOW OKpanHe CeBepo-
AMepHKaHCKOTO KpaToHa BO3HUK
aKKpeUOHHbIA oporeH [leHokui [76].
['paHuTONABI U naparHencsl,
cbopmupoBaHHble Mexay 1.81 u 1.71 mupna
JIeT BJ0JIb CEeBepO-BOCTOYHOM OKpaWHBbI
CeBepo-AMepUKaAHCKOTO KpaTOHA, KOTOpbIE
Takke paccMaTpPUBAlOTCA B  KadecTBe
npousBoJHbIX [Ipe-Jlabpagopckoi cTtaauu
akkpenuu [38], kKak T@O0Ka3aHO HUXKe,

NpUHAJJIeXaT c/eAyoeMy LUKJY
aposronuu AT3. Cienysda 3TUM [JJaHHBIM,
Hama Mogenab CBekodeHHckoro - Ilpe-

Jlabpapopckoro (I[leHokuiicKOro) okeaHa
npejnoJsaraet NOJIHOE paszesneHue
JlaBpockanauu Ha CeBepo-AMepHUKaHCKYIO
1 BocrouHo-EBpornelckyw cocTaBifolue

B KOHIe MaJeonpoTepo30s. 3aKpbITHE
3TOro OKeaHa, CONPOBOX/aBIIEeCs
dbopmupoBaHUEM 3epKaJibHO-
CUMMETPHUYHO pacrnoJioXKeHHbIX
CBekodeHHCKOT0 U Jlabpagopckoro
OpOTeHOB B/I0JIb OKpauWH 3TOr0 OKeaHa,
OYEeBU/JHO,  3aBEpUIMJIOCh  KOJIIU3UEHN
pasjiesleHHbIX KOHTHHEHTAJbHBIX

dparMeHTOB ¥ BOCCTaHOBJIEHUEM eJJUHCTBA
JlaBpockanauu [6] (puc.1).

Cnenyoiuil 3Tan 3BOJIOLIUU JUTOCHEDPHI B
npejesax AT3 NpUOJIU3UTETBHO
orpaHuyeH garamu ~1.8 muppg jet u ~1.2
MipA aetT (puc. 2.). [IoBToOpHOE pacKpbITHE
OKeaHa, KOTOpbIM MOXHO Ha3BaTb Ilpe-
['peHBUJIJICKUM, TaKXKe IPUOJIU3UTEBHO Ha
MeCTe COBpPEeMEHHOTO ATJIaHTHUYeCKOro
OKeaHa, OXBaTbIBaeT UHTepBaJI Mexay ~1.7
u 1.3 mupn J1IeT UJIU TOJBKO HEKOTOPYIO
4acTb 3TOro WHTepBasa. COOTBETCTBEHHO,
BO  BTOpPOM  NOJIOBUHE  INPOTEpPO301
autocpepa  ATJIaHTUUECKOW  OKpauUHbI
CeBepHOM AMepHKM HapalluBajachb B
BOCTOYHOM HalpaBJeHUU B pe3yJbTaTe

rnocjae/loBaTe/JbHON aKKpeLuu
BYJIKAHUYECKUX JAYyT U OKEaHUYEeCKUX
TepperHOB, a TakKXe B pe3yJbTaTe
HaZCyOAYKLIMOHHOTO OKpauHHO-
KOHTHHEHTA/JIbHOTO MarmaTu3Ma.
OTaesnbHble 3Talbl aKKpPeLUU COCTAaBUJH
coJiep>kaHue OpOreHHbIX COOBITHUH:

[luuBapckoro (1.52-1.45 w™app Jset) u

dnbueBapckoro (1.25-1.22 mapp net) [22,
38]. C JnabcoHckuMm cobbiTueM 1.46-1.23
MJIPJ JIeT Haszaj CBA3aHbI
penMyIeCTBEHHO MarmMaTuyeckue
nposiBJieHUsA. B 10ro-BoCTOYHOM 4acTH
CeBepHOU Amepuku BBIJIEJIAIOTCA:
npoBuHuusa fABanau (1.80-1.70 muapp Jiet),
npoBuHLUsA Masar3an (1.70-1.65 mapg sieT)
U ['panut-PuosutoBass npoBuHuus (1.50-
1.30 w™app  set), rAe  aKKpeuus
OCTPOBOAYKHbIX KOMIIJIEKCOB U MarMaTHU3M
aKTUBHBIX OKpauH acCOLMUPOBAHBbI C
BHYTPUKOHTUHEHTA/bHBIM MarMaTHU3MOM
A-tuna (1.45-1.30 mappg net). B obaactsax
3aJlyrOBOI0 pacTs»KeHUS aKTUBHBIX OKpPauH
dbopmupoBanuCch 6acceiiHbl, KOTOPbIE ObLIX
3aloJIHEHbl KBapLUTaMU U PHUOJIUTOBBIMU
ByJikaHuTaMHu (1.70-1.65 mupp siet) [83].

K CBekodeHHCKOH OKpauHe
BocTouHo-EBpornenckoro KpaToHa B
TeyeHUue TOTO xKe nepuoza c
KOHILleHTpauuen Mexay 1.73 u 1.48 mupg
JleT ObUIM aKKpeTHPOBaHbl 0CaJ04YHO-
BYJIKAHOT€HHbIEe KOMILJIEKCHI
NpeUMYyIeCTBEHHO OCTPOBOJAYKHOTO THIIA,
KOTOpble  NPOJOJLKUJIA  HapallMBaHUe
BoctouHo-EBpornenckoro KpaToHa B
3anasHoOM HalpaBJIeHUH. Bospact
NPOTOJIMTOB MeTaMopdUUEeCKUX NMOpoJ, Ha
oro-3amna/je deHHOCKaHAUU
nocje0BaTe/JlbHO  OMOJIQXKMBaeTCd B
3alaJlHOM HanpaBJIeHMU. IJTHU COOBITUA
COOTBETCTBYeT NpejCcTaBJeHNnIo 0 ['0TckoM
oporenese [12, 15, 17], cyliHOCTb KOTOPOTO
cocTosa 160 B aKKpenuu
OCTPOBOJAYXHbIX KOMIIJIEKCOB ([0 BepcUH
[10, 34]), nu60 (corsmacHo [12, 14]), B
nocje0BaTe/bHOM NpUYIeHeHUH K
MaJIe0npoTePO30MCKON OKparnHe BocTo4yHo-
EBponelckoro KpaToHa «3K30THUYECKUX»
TepperiHoB. Mexay 1.5 u 1.4 wmuapp naet

KOHTHMHEHTa/IbHas Kopa 3anajHou
OKpauHbI BocrouHo-EBponeiickoro
KpaTOHa  IoJBepriacb  WHTEHCUBHOM
MUIMaTHU3aL U v MeTaMopdU3My
(JanonosioHCKUU oporeHes). 3aTeM, 1.28-
1.14 wupp neT Hasaj, M0cCAeL0Bald
6uMo/la/IbHBIN MarMaTusM v

dopmMupoBaHMEe 0CcaZl0YHbIX bacceliHOB [18].
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JlaBpockanausa Mexay
~1.8 m ~1.2 muipa Jer
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Puc. 2. ATnaHTuYecKas TeKTOHMYeCKas 30Ha B Najieo-Me3onpoTeposoe: [Ipe-I'peHBUIICKUI OKeaH U
JlaBpockanaus Mmexay ~ 1.8 u ~ 1.2 mipp sner.

HauMeHoBaHHUs apXeHCKUX TEKTOHUYECKUX CTPYKTYP JAaHbl NPOMUCHBIMH 6ykBaMu WpudToM Arial,
HalMeHOBaHHUs NPOTEPO30HCKUX CTPYKTYP - iwpudToM Times New Roman.

YcyioBHBIE 0603HAaYEHUSI COOTBETCTBYIOT PUC. 2 U 3.

1. HeonpoTepo3o#: a - rpaHyIUTO-THEHCOBBIN KoMILIeKC ['peHBUILI-CBEKOHOPBEXKCKOIO OporeHa, 6 -
0CaJIouHO-BYJIKaHOreHHbIe TIopoabl pudTa KptonHoy-MuakontuneHT (KMP). 2. Me3onpoTepo3oi U cpeHUH-
NO3JHUM mNaseonpoTepo3oil: a - Ilpe-I'peHBUJICKUN aKKpeLUMOHHBIA KoMILIeKC, 6 - CBeKOQEHHCKUH U
[TeHOKUMCKUI aKKpeLlMOHHbIe KOMILJIEKCBI, 3-4. [TaneonpoTepo30iCKUI JlaBpo-Pycckuit
BHYTPUKOHTHHEHTA/IbHbIA KOJJIN3UOHHBIN oOporeH: 3 - NO3JHMH Ma/JeoNpoTepo30il: a — BYJKaHOTEHHO-
0CaJIouHble M0sica, 6 — rPaHyJIMTO-THEHCOBbIE MOsICa; 4 - paHHUN MaJeoNPOTEPO30M: IPAHYJIUTO-THEHCOBBIN
koMILiekc 6y0ka Kyun-Mog (KM). 5-6. Apxeii (3.3-2.5 mupg siet): 5 - Boaro-Ypanbckuii rpaHyIMTO-rHEHRCOBBIH
apeas, 6 - rpaHUT-3eJleHOKAaMeHHble 06JIACTU C y4acTHEM MaJeONpPOTEPO30MCKUX IOPOJ, HEPABHOMEPHO
nepepaboTaHHbIE B IPOTEPO30e€.

[Tpouue cokpameHusi: KC - nosic Keitn-Cmur, To - oporeH TopHrar.

Fig. 2. Atlantic Tectonic Zone in Paleo- and Mesoproterozoic: Pre-Grenville paleo-ocean and
Lauroscandia between ~1.8 and ~1.2 Ga ago.

Names of Archean structural units are capitalized, Arial type; names of Proterozoic structural units are
given in Times New Roman type. See Fig. 2 in addition to Fig. 3 for legend.

(1) Neoproterozoic: (a) granulite-gneiss complex of Grenville-Sveconorwegian Orogen, (b) volcanic-
sedimentary rocks of Keweenawan Midcontinent Rift (KMR); (2) Mesoproterozoic and Middle and Late
Paleoproterozoic accretionary complexes; (3, 4) Paleoproterozoic intracontinental collisional Laurorussian
Orogen: (3) Late Paleoproterozoic: (a) volcanic-sedimentary belts, (b) granulite-gneiss belts; (4) Early
Paleoproterozoic: granulite-gneiss complex of Queen-Maud Block (QM); (5, 6) Archean (3.3-2.5 Ga): (5) Volga-
Ural granulite-gneiss area, (6) granite-greenstone domains with participation of Paleoproterozoic rocks
nonuniformly reworked in Proterozoic.

Other abbreviations: CS, Cape Smith; Torngat Orogen (TO).
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CBUJeTeNbCTBA CYLIeCTBOBAaHUA U
aKTUBHOTO pasBuTua AT3 Bo BTOpoH
NO0JIOBUHE npoTepo304 MOXHO
paccMaTpuBaTh B KayeCcTBe NpPeAbICTOPUU
['peHBUII-CBEKOHOPBEXCKOIO OpOreHe3a
[4, 63, 64]. CoBpeMmeHHas reorpadpudeckas
MO3ULUA ['peHBULIICKOTO 5
CBEKOHOPBEXKCKOTO OPOTEHOB,
pasziesieHHbIX ATJIaHTHYEeCKUM OKeaHOM, U
0COOEHHOCTH Te0JIOTUYEeCKOI'0 CTPOEHMUS
yb6eJuTeJbHO  CBUJETEeJNbCTBYIOT, 4YTO
CBEKOHOpPBEXKCKHUW OPOTeH Ha I0ro-3amnaje
(PeHHOCKaHAMHABCKOr0 IIUTA SABJAETCSA
HeloCpeJCTBEHHbIM  CeBepO-BOCTOYHbBIM
npojosxkeHueM oporena penBuiii [12, 26,
40, 73, 78, 81]. Haru aHaJIUu3
TEKTOHUYECKOH CTPYKTYpbl U HCTOPHUHU
dopmupoBaHusa 060UX OpOreHOB [5]
bukcupyer JIONIOJIHUTE/IbHbIE
CBUJETEJIbCTBA KOPPEKTHOCTU MOJeJHU
equHoro  ['peHBUJLI-CBEKOHOPBEXKCKOTO
oporeHa (I'CHO) (puc. 3). Ha
reoJjiornyecko kapte @eHHoCKaHAWM [49],
CeekoHopBexckuil cektop 'CHO o6pasyeTt
LleHTPUKJIMHAJIbHOE 3aMbIKaHHe
NpPOTSXKEHHOW CUHPOPMHOU CTPYKTYPBL.
CuHdopMHOE mnpefcTaBJIeHUE CTPYKTYpbl
['peHBUIICKOTO ceKkTopa HaXOJUT
NOATBEPXKAeHNe B JlQHHBIX
ceicMonpodUJIMpPOBaHUA  4Yepe3  IOro-
3ana/iHy1o 4acTb CeKTOpa B paioHe MopuH-
Anuponpaxk [27, 46, 59, 60, 73].
CuHpoOpMHOE CTpOEeHHe OpOreHa, Mopo/ibl

KOTOpPOrOo IIOBCEMECTHO 3aJleraloT Ha
KOHTUHEHTa/IbHOM OCHOBaHUH,
MHOTOKpaTHbIe BHeJIpeHUs
aHOPTO3WTOBBIX  MarM, CTOJIb e
MHOTOKpaTHble UMIYJIbCbl TPaHYJIMTOBOTO
MeTamMmopdusMa U pAx, A pyTrux

0COOEHHOCTEN CTpPOEHHUS U 3IBOJIIOIUU
Mo3BoJinaM UWHTeprnpetupoBatb ['CHO B

KayecTBe BHYTPUKOHTHUHEHTAJIbHOTO
KOJIJIM3UOHHOTO oporeHa.
[eogyHaMHUuYecKkHe 00CTAaHOBKH,
omnpe/ieIMBIIHE B3aHMMOCBSI3aHHbIE
poIecChl BBICOKOTEMIIEPATYPHOTO
MarmaTHu3Ma U MeTamMopdusMa U
TeKTOHHUYECKHEe CcOOBITHA ABJIAIOTCA

OOIIMM CJIeICTBHEM IMPOILECCOB, KOTOPhIE

NPUHATO  paccMaTpMBaTb B  paMKax
MoJesieil MaHTUUHOTO 1oMa [5, 63, 64].

B uTore, AByKpaTHOe pacKpbITHE U
nocjefytollee 3aKpblTHe NIPOTEPO30HUCKUX
OKeaHOB B npefesiax AT3 conpoBoxaanoch
dbopmMupoBaHHeM aKKpeLlMOHHbIX
OpOTeHOB U 00YKLIMeN OCTPOBOYKHBIX U
OKpPaWHHO-KOHTUHEHTa/IbHbIX
KOMILJIEKCOB ~Ha  00eMX  OKeaHCKUX
OKpavHax. Pa3BUTHe aKTHBHBIX OKpauH
CONPOBOX/AJIOCh NPOLeCCaMM 33yroBOro
pacTs>keHHsI U BbICOKOTEMIIepaTypHOIO
MeTaMmopdusMa. 3epKasbHO-
CUMMETPUYHOE dopmupoBaHUe
aKKpeLIMOHHBIX OPOTeHOB B/0J1b 3aMaZHOU
¥ BOCTOYHOM OKpaWH OKeaHa I03BOJISET
npeAnoJsararThb, 4TO aKKpeLlMOHHbIe
npolueccsbl B 000UX CJydasX 3aBepllaluCh

kosuiM3uenn  CeBepo-AMepUKAHCKOTO U
BocTtouHo-EBpomenckoro KpaToHOB U
BOCCTAHOBJIEHHUEM eIMHCTBA

JlaBpockanuu. B KOHLle Me30IIpoTepo304
M B HeONpOTepo30e BO BHYTpPeHHeH
o6siactu JlaBpockaHAuU CcHOPMHUPOBAJICS
MPOTSKEHHbIN ['penBUILI-
CBEKOHOPBEXKCKUU
BHYTPUKOHTUHEHTANbHbIN oporeH [5, 63,
64] (puc. 3).

CoOTBETCTBEHHO, B IPOTEPO30MCKOH
ucTopurn JlaBpoCKaHAUM MHUHHMaJbHO
JIByKpaTHO UKcHUpyeTcs GOpMHUpPOBaHUE
OKeaHCKOW JuTocdepbl, KOTOpOe ObLIO
cocpenorodyeHo B npegenax AT3. Bue AT3
PEKOHCTPYUPYIOTCH TOJIbKO JIOKaJIbHbIe
nepexoibl OT PUPTUHra K CIpPeAUHTYy U
dbopmMupoBaHUIO KOPOTKO>UBYLIUX
OKeaHOB 00Jiee UM MeHee 3HAYUTEeJbHOTO0
pasmepa. Ilponeccet BHe AT3 He
NpUBOJUIM K JpobseHnto BocroyHo-
EBponeiickoro u CeBepo-AMepHUKaHCKOIrO
dparMeHTOB CyNepKOHTHHEHTA U MOTYT
OBITHb KJ1acCUPUIUPOBAHDI KakK
«HeyJlauHble HONBITKU» pa3pbIBa
KOHTUHEHTa/IbHOM JIMTOCHEPBL.

3. ®aHepo3o0iicKasa UCTOPHUS
AT/JIaHTUYECKOU TEKTOHUYECKOM 30HBbI

Paspenenue JlaBpockaH U u
dbopMUpoBaHUE OKeaHCKOU JiuToCchephl
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NPOUCXOIUJIA U B MOCAEAYIOLEN UCTOPUHU
AT3. Havano kanefoHCKOro pudTHUHTa
JlaBpockanauu aatupoBaHo 800-750 muH
set. CorsiacHO JJaHHBIM T€e0JIOTUYeCKOU
JIETOTMCH, no/iiep>KaHHbIM
najieOMarHUTHbIMHU JIaHHBIMH,
YCTAHOBJIEHO, YTO B KOHIIE HEOIPOTEPO305I
oko0J10 650 MJIH JieT Ha3a/, B npeaenax AT3

BO3HUK okeaH fAnetyc [24, 79]. C
3aKpbITHEM 3TOTO OKeaHa CBS3aHO
BO3HUKHOBeHHe  (CKaHJWHABCKOTO U
['peHsangcKkoro KaJIe[JOHCKUX

aKKpeLlMOHHbIX oporeHoB 520-400 wmuH

JieT Ha3aj, [24, 35]. Annanauckuil OporeH,
06pasyrIun I0KHOe  TIPOJ0JDKEeHHe
['peHNIaHACKUX KaJleJOHWU/, MPOTAHYJICH
B/I0JIb BOCTOYHOW OKpaWHbI MPOBUHIUU
I'penBuJI. 3akpbpiTHe OKeaHa fAnetyc u
BO3HUKHOBEHHE OPOTeHa, 00'beJUHUBIIETO
JlaBpenTuio u banTtuky y, B yesiom, CeBepo-
AmMepukaHckui U BocroyHo-EBponeinickuit
KpaTOHbl B  TpaHULAX  OOIIMPHOrO
koHTUHeHTa JlaBpyccusa (EBpoamepuka)
3adpukcupoBaHo 400-300 muH JieT Haszaf
[19, 24, 35].

:PunKann
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Puc. 3. JlaBpockaHaus, ['peHBU/LI-CBEKOHOPBEXCKHUM oporeH ~ 0.9 Muip/ JieT Ha3af,
HauMeHoBaHUs apXeHCKUX TEKTOHUYECKUX CTPYKTYP JaHbl IPONUCHBIMU OyKBaMu pudTOoM Arial,
HalMeHOBaHHUs NPOTEPO30HCKUX CTPYKTYP - WpudToM Times New Roman, HauMeHoBaHMS PpaHEPO30MCKUX

CTPYKTYp — mipudpTom Arial Italic.
YcioBHBIE 0603HAYEHUSI CM. Ha pHUC. 2.

Fig. 3. Lauroscandia, Grenville-Sveconorwegian Orogen, 0.9 Ga ago.
Names of Archean tectonic structural units are capitalized, Arial type; names of Proterozoic structural
units are given in Times New Roman type; names of Phanerozoic structural units by Arial Italic type. See Fig. 2 in

addition to Fig. 3 for legend.

ChopMHpoBaHHbIE NPU 3aKPBITUU OKeaHa
flmeTyc MOKpoOBHO-HA/ABUTOBbIE aHCAMOJIU
aKKpeIMOHHbIX OpPOTEHOB,
pa3MecTUBILUXCS BJOJb 006€UX CTOPOH

OK€dHd, XdpaKTepU3YITCA 3€pPKaJIbHO-
CUMMETPHUYIHO OpHeHTHpOBaHHOﬁ
BEPreHTHOCTbIO: B 3alla/JHOM

HanpasyeHUU B 'peHsanauu u CeBepHOU
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AMepuKe ¥ B BOCTOYHOM - B CKaH/JUHABU H.
CyMmMapHas LIMpPHUHA Annanaydu-
['pennanava-HopBexKCKOro KaJjieJOHCKOI'o
OporeHa B KalHO30€ K HaydaJly pacKpbITHSA
ATJIaHTHUYEeCKOTO OKeaHa COCTaBJsJa IO
MeHblIel Mmepe 700-800 km [19, 74].

BoisiB/ieHHe  OXapaKTepH30BaHHOU
BbILIE N0CJIe/I0BATETbHOCTH
dbaHepo30MCKUX COOBITUM MOJIBEKA Ha3aj,
CO3/laJI0  OCHOBY HW3BECTHOrO  «IIMKJA

BusibcoHa»: oT pudTHHra yepes cripeUHT
K CyOAyKI MU U KoJIu3uu [84]. PackpbiTue
CeBEpPHOM 4aCTH ATJIaHTUYECKOr0 OKeaHa
pa3ziesnyio  KajJeJJOHCKHUH OporeH Ha
EBpomnelickyto (CBanbbapg-lllnunbepren,
HopBexckue xanenoHujbl, HpaaHpacko-
BbpuTtaHckue 5 Jatcko-Ilonbckue
KasenoHuabl) U CeBepo-AMepUKaAHCKYIO
(Annanayckue U BoctouHo-I'peHsianjckue
KaJiefoHU/bI) yacTu [23, 28]. PackpbiTue u
3BOJIIOLUA  ATJIaHTUYECKOTO OKeaHa
CONMPOBOXJAJIUCh Pa3BUTHEM OOIIMPHBIX
6accelHOB B IHpejesax IpUJIerarliux
KOHTHHeHTOB [30].

4. 06¢cyxaeHue

/IByKpaTHoe, B majeo- U B
Me30MpPOTePO30€e, PACKPbITHE OKEaHCKUX
b6acceiHOB NpPUOJU3UTENbHO HA MeCTe
COBPEMEHHOTO ATJIaHTUYEeCKOTO OKeaHa,
0COBGEHHOCTH 3BOJIIOIIMH 3TUX 6ACCEMHOB U
nociefypolee BO3HUKHOBEHHE U
3aKpbITHE B TOW >Ke 30He IaJIe030UCKOTO
OoKeaHa fmeTtyc ¥ 3aTeM packpbITHe
Me30KalHO30KMCKOTO ATJjlaHTHUYeCcKoro
OKeaHa CBHUJETEeJbCTBYWOT 00 0cob6oM
xapaktepe AT3. O4yeBUAHO, 3Ty 30HY
ciaefyeT paccMaTpUBaTh KaK JJIMTEJbHO
LU KJINYECKU pa3BUBAOILYIOCS
BHYTPUKOHTUHEHTA/IbHYIO -
MEXKOHTHHEHTA/bHYIO CTPYKTYDY.
[Ipouecchl paszeneHUss U NOCAEAYIOLLETO
BOCCTaHOBJIEHUE eIMHCTBA JlaBpoCKaHAUHU
npeznoJaralT cnenipUIeCcKyro
reogvHaMuky AT3, rae mnpu paspbiBax
auTochepbl COXpaHsIach rJyOUHHAs CBSI3b
(rny6buHHBIE KOPHH) MEXAY
pas/ZieJleHHbIMU KOHTUHEHTaJIbHbIMU
¢dparmentamu [36, 67]. Ilpupona 3ToH

CBA3U  HYXJaeTcd B  JaJbHeHlleM
M3y4eHUHU.

Acconanumo B3aMMOCBSI3aHHbBIX
[aJIeONPOTEPO30MCKUX  TEeKTOHHUYECKHUX
CTPYKTYP JlaBpockaHauu 6bLI10
NpeJJIO)KEHO paccMaTpuBaTb B KayecTBe
JlaBpo-Pycckoro
BHYTPUKOHTUHEHTAJbHOTO OBaJILHOTO
OpoOreHa, NpUOIU3UTENTBHO paBHbIe
MI0JIOBUHBI KOTOPOI'0 COXPaHUJIMUCh B BU/JIE
CUCTEM I[aJIe0ONPOTEPO30UCKUX OPOTEHOB

6oJsiee BBICOKMX NOPSAAKOB B IHpejesax

BocTouHou EBporbl (KOMIIOHEHTBI
Jlantancko-CpeHepyccko-
I0>xHOTIPUGANTUICKOTO oporeHa) U

CeBepHoii Amepuku (oporennl TpaHc-
['yason, TanTcou-®enon u ap.) [7, 64,65].

Mogenb BHYTPUKOHTHUHEHTAJbHOTO
MPOUCXOXKJEHHUS ['CHO [5, 64]
npejmnosaraeT COBMelleHUe ob6oux
dparmMeHTOB JlaBpockaHAM B
HEONpoTepo30e - B nepuoz,
HEMOCPEeJICTBEHHO  MpeJIIecTBOBABLINM
$opMUPOBAHUIO 3TOTO0 OPOTEHA.

OTMeTHM  psAA  NPUHLUNHAIBHO

BaXXKHBIX 0COOEHHOCTEeN MocJef0BaTeJlbHO
BO3HUKABLIUX NPOTEPO30MCKUX U
KaJIe[[JOHCKOT'0 OpOreHoB B npegesax AT3.

1. [Ipoueccol pacTsKeHus,
npeJllecCTBOBaBLIME PacKpBITHIO
NPOTEPO30MCKUX OKEeaHOB,

CONPOBOXK/ATUCh rab6po-aHOPTO3UT-
YapHOKUT-TPAaHUTHBIM MarMaTusMoM [5 u
CCBLJIKU TaM Xe].

2. B CTpOEeHUU OpOreHOB
onpezeAILyo poJib UrparoT
aKKpeLlMOHHble KOMIJIEKChI U MOKPOBHO-
Ha/IBUTOBble CTPYKTYpbl LIeHTPOOEKHOU
BepreHTHOCTU: Ha CeBepo-AMepUKaHCKOU
CTOpPOHEe rOpHble NOPO/bI NepeMelalncCh B
3anagHoM, a Ha EBponelickoh - B
BOCTOYHOM HallpaBJIEHUH.

3. CdopmMupoBaHHbBIN B
HeolpoTepo3oe B oceBou 4actu AT3
['peHBUJI/I-CBEKOHOPBEXKCKU Y OoporeH
npeCcTaBJIsLI cobou CMHGOPMHYI0
CTPYKTYpY, BBIJ@BJIEHHYI0 Ha IOPOJbI
napaaBTOXTOHA COOTBETCTBEHHO B
3anajHoOM U CeBepo-BOCTOYHOM
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HalpaBJIeHUAX; BOCTOYHOE KpBLJIO KM, 4YTO YyKa3blBaeT Ha MaCCUPOBAHHbIN
CUMHPOPMHOM CTPYKTYPHI ObLJIO NOJHOCTBIO NPUTOK IJIyOMHHOTO TelJa, CBOMCTBEHHBIN
WY YAaCTUYHO  YHUYTOXKEHO pu npoueccaM MaHTHUHHO-IJIIOMOBOTO THIIA
dbopMupoBaHUU PpaHEpPO30MCKUX OKEAHOB - [63, 64 u 6ubMorpadus B aTUX paboTax].
Aneryca v ATJIaHTUKH. 5. BospacTHble WHTEepBaJlbl,
4. B oporenax, $popMHpOBaBIIUXCSA COOTBETCTBYHOIIHE MaKCMMyMaM
IIPU 3aKpbITUM OKeaHOB B npegesnax AT3, TEKTOHUYECKOU aKTUBHOCTHY,
LIMPOKO pacnpocTpaHeHbl IIOpPOJBI, bUKCcUpyeMbIM pacKpbITHEM OKeaHOB B
NoJBepriivecss BbICOKOTEMIIEpAaTypHOMY npepesiax AT3, B olpefie/ieHHOW CTeleHU
MeTaMOp$U3My TpaHYJUTOBOW ¢auuy, KOPPEeJUPYIOTCA C BO3pacTaMH «JpPeBHUX»
BBICOKOGAapHOMY rPaHYJIMTOBOMY v LIUPKOHOB, KOTOpble CHUCTeMaTHUYeCKH
BBICOKOTEMIIEPATyPHOMY  3KJIOTMTOBOMY BCTpeYarTCs B KalHO30MCKUX
MeTaMOp$U3My B OCHOBAHUHU T'PaHYJUTO- M3BEePKEHHbIX nopoJjax Ha JHe
THENCOBBIX pa3pe30B MOLIHOCTbIO 10 50-70 AtnanTtryeckoro okeana [1, 9] (puc. 4).
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MITH. NneT

Puc. 4. PacnipeiesieHre BO3pacToOB «peBHUX» IUPKOHOB B KAHHO30MCKUX U3BEPKEHHBIX IOPOJIax Ha
JHe AT/IaHTHYeCcKOro okeaHa 1o [9] B CONOCTaB/IEHUH C IEPHUOAAMU TEKTOHUYECKOM aKTUBHOCTH B IIpeJiesiax
AT3.

Fig. 4. Distribution of "ancient" zircons in Cenozoic igneous rocks on bottom of Atlantic Ocean [9] as
compared with periods of tectonic activity within ATZ.

AGCoNIOTHO  BBIAAOLMHCA  NHUK  Ha 3TUM INHMKOM ¢J1abo  mpeJCcTaBJ/eHbl
ructorpamMme U-Pb Bo3pacToB LIMPKOHOB VHTepBaJibl BpeMEeHH, COOTBETCTBYHOIHE
COOTBeTCTByeT HWHTepBany 2.2-1.8 muppa nepuosaM BO3HUKHOBEHHUA IIpe-
JIET, KOTOPBIN JaTUpYeT ['penBuIcKOro okeana (1.8-1.2 mapp siet)
N0CJIelOBAaTeJIbHOCTb COOBITUHA HCTOPHUH Y ero JaJibHeWlleld 3BOJIIOLMM, KOTOpad,
CeexkodenHckoro-IIpe-J/labpasopckoro N0-BUJMMOMY, BKJ/OYaja pOpMHUpOBaHHUE
OKeaHa OT I[epBOHAYaJbHOTO PUQPTHUHrA aKKpEeLlMOHHBbIX OPOreHOB U (UHAIbHYIO
JlaBpockaHAMU Yyepe3 OTKpPbITUE OKeaHa U KOJUJIM3UIO TPU 3aKPBITUU 3TOr0 OKeaHa.
dbopMuUpOBaHHE AKKPELMOHHBIX OPOTEHOB Bpewmsa dbopMupoBaHusa ['penBuI-
110 060uM 60pTaM AT/IaHTHYECKOW 30HBI J10 CBEKOHOPBEXKCKOTO

buHanbHOU KOJLIM3UM. B cpaBHeHUM C BHYTPUKOHTUHEHTa/JbHOI0o oporeHa (1.2-
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0.9 Mupj seT), pa3MelleHHOTO B OCEBOM
yactu AT3 HeonnpoTEPO30UCKOr0 BpEMEHH,
Takke INpeJCTaBJeHO OrpaHUYeHHbIM
YK CJIOM LIUPKOHOBBIX JiaT. 3TH
0COOGEHHOCTU O0COOEHHO NpHMevyaTesabHbl
NOTOMY, 4YTO MopoAbl CBeKodEeHHCKOIo
BO3pacTa B CEroJHsLIHEN TEKTOHUYECKOU
CTPYKType paccMaTpuBaeMOro peruvoHa
3HAYUTEJIbHO YyJaJieHbl OT Mobepexuu
ATNaHTHYeCKOro OKeaHa, YTO MCKJ/IIOYaeT
BEPOSAATHOCTb HenocpeACTBEHHON
ACCUMUJIALINHU Me30-KalHO30HCKUMHU
MarMaMM @OpoJ, NaJleoNpOTEePO30HCKUX
aKKpeLlMOHHBbIX  oporeHoB. HampoTus,
NOpPO/JbI ['peHBUII-CBEKOHOPBEXKCKOTO
OoporeHa, KOTOpble OOHaKeHbl Ha 000UX
6opTax AT/JIaHTUYECKOTO OKeaHa, BHEC/H
O4YeHb CKPOMHBIM BKJIaJ, B acCOLMALMIO
yHacJieJOBaHHBIX [UPKOHOB. OTMeuYeHHble
0COOEHHOCTH pacnpejiesieH’s1 BO3PacToB
«JIpeBHUX» IUPKOHOB MOTYT YKa3bIBaTh Ha
0COOy0 MHTEHCUBHOCTb TIe0JIOTHYeCKUX
NpOLEeCCOB npu pa3BUTHUHU
CBeKOpeHHCKOro OKeaHa, BO3pacT
KOTOPOTIO NMPSIMO COOTBETCTBYET BO3pPacTy
cpeJiHe-11aJ1e0NpOTEePO30MCKOr0
CyllepIviloMa IJI06aJIbHOTO paHra, TOrja
Kak  BpeMsd dbopmMupoBaHus [Ipe-
['peHBUJIIICKOTO OKeaHa Mexay 1.8 u 1.2
MJIpJ, JiIeT B T[J06aJibHOM Macuitabe
BBITVIAJUT  JIOBOJIbHO CKpPOMHO  [64].
OrpaHH4YeHHOe ydacTtue LJUPKOHOB
['peHBuUII-CBEKOHOPBEXKCKOTO  OpPOTeHa,
cGOPMHUPOBAHHOTO TMOJ BO3/eHWCTBUEM
Me30-HeopPOTEPO30KMCKOr0 CynepIiioMa,
coryiacyeTcsi C BHYTPUKOHTHHEHTAJIbHOU
3BOJIIOLIMEN 3TOTO OpOreHa.

/lBa 1Nasie030MCKUMX WHTepBajJa Ha
TUCTOTPaMMe COOTBETCTBYIOT BpeMeEHHU
3BOJIIOLIUU OKeaHa Aneryc,
3aBepIlIMBLIENCS dbopmupoBaHUEM
KaJleJOHCKUX OpOreHOB BJ0JIb paHHe-
naseo3orckux rpanuy AT3 (0.65-0.40

MJIpJ, JeT), BpeMeHUu ¢GOpPMUPOBAHHUA
repPIMHCKUX U aJbIUHCKUX OPOTeHOB U
COGCTBEHHO  aTJIAaHTUYECKOTO  OKeaHa

(<0.40 wmapp anet). IllpakThuecku He
NpOABJIEH HAa TUCTOTpaMMe MepHUo/, 0KOJIO0
2.5 MJapjJ JileT - CTapTOBBIA MNepUOA B
UCTOPUHU JlaBpo-Pycckoro

BHYTPUKOHTUHEHTAJIbHOTO oporeHa [7, 65]
(cm. puc. 1). HakoHel, cieayeT OTMeTUTh
3aMeTHBIN MUK, COOTBETCTBYIOLIUHN
HeoapxerWCcKUM LIMpKOHaM (0KoJI0 2.7 MJIpA
JIET).

O4eBUJIHO, «ApEeBHUE»  IUPKOHBI
KaKUM-TO croco6om COXPaHAJNUCH
autocpepe AT3 B mnpouecce pudTuUHra
KOHTUHeHTa, GOpPMHUPOBAHUSA MACCUBHBIX

OKpauH u, HaKOHell, paspbiBa
KOHTHHEHTAJIbHOU autocdepsl U
pacKpbITHS OKeaHa. MexaHuU3M

COXpaHeHHUs U 3aXBaTa JJpeBHUX LIUPKOHOB
0CTaeTcs MpeJIMeToOM UccaeoBaHui [1].

6. Pax rnaBHBIX o0cobGeHHOCTeH
CTPOEHUS] U MPOTEPO30UCKOW 3IBOJIIOLUU
JlaBpockaHAuY, Npexze BCero, OBaJbHO-

KOHI|eHTpU4YecKas TEKTOHO-
MeTaMopdUyecKkasds 30HAJbHOCTb, Ba)KHas
poJib BbBICOKOTEMIIepaTYPHbBIX
MarMaTH4eCKUX W  MeTaMOppHUYeCKHUX
IpOLEeCCOB, perMyIeCTBEHHO
BHYTPUKOHTUHEHTa/IbHble  O0OCTAaHOBKH
MarmaTu3Ma U 0CaJIKOHAKOILJIEHUS,

yKa3blBaeT Ha BeAYLIYI0 POJib MPOLLECCOB
MaHTUUHO-IJIIOMOBOro Tuna. CorsacHo
CYyLeCTBYIOUIUM MoJensiM [25, 29, 41, 48,
53, 66], mawMbl TepeMelalTcsd U3
[JIyOMHHBIX 4YacTed MaHTUH, GopMUpyH
LUJWHJPUYEeCKU KaHau paguycom 50-150
KM. JTa olleHKa 6a3upyeTcs Ha JUHAMHUKe
KUAKOCTH, TOrZAa KakKk IO  OLeHKe
CEelCMOJIOTOB  KaHaJl  MOXeT  ObIThb
3HAYUTEJbHO WHpe. Mopdosiorus NaroMoB
IpU JOCTHXKEHUU OCHOBAHUA JIUTOCHEPHI
KOHTPOJINPYETCS KOHTPACTOM BA3KOCTH Ha
rpaHUlie rops4yero Marepuasna IJIIOMa C
nepeKkpbIBaOLlell X0J04HON JUTOCHEPON.
[Tocko/IbKY BA3KOCTb ropsiyero MaTepuaJsa
IJIIOMa B CTO pa3 HWXe B CPaBHEHUHU C
xX0J04HOU auTocdepoit [33 U CCbIIKK TaM
»Ke|, HanboJiee BeposiTHA rpuboobpa3Has
dopma. YucieHHble 3KCIIEPUMEHTHI, TJe
YCIOBUSI OKOJIO MOBEPXHOCTH MOJeNH
VMUTHUPYIOT MPUCYTCTBUE KOHTHUHEHTQ,

N0Ka3bIBaIOT, 4TO BHYTpH
KOHBEKTHUPYIOLLen KUJKOCTHU
BEPTHUKAJIbHbIN NOTOK rJIyOUHHOTO
ropsiuero MaTepuasa BCerja
KOHLeHTPUPYeTCAd  IMO0J, LeHTpaJbHOU
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06J1acTbl0 «KOHTHHeHTa» [21, 39, 80].
Pasmepbl roJsioBbl  (LLIfAAOBI)  [JIIOMa
NpeUMYyIeCTBEHHO 3aBUCAT OT CTapTOBOU
ryO6uHBbl. [l MJIIOMOB, BO3HUKAWOIUX Y
OCHOBaHHWSA MaHTHH, JUAMeTp TOJIOBHI IIPU
JIOCTM>KEHUM  OCHOBaHUA  JIUTOChEpHI
coctaBasger ~1000 kM. Ilocinepyrouee
pacIUIlOIMBaHWe  IJIIOMa Y/ BaWBaeT
nuametp go 2000-2500 kM. /[ljig miaoMoB,
CTapTYIIMX C YPOBHA 660-KM IpaHULLBI,
JuaMeTp IUIIOMa INpPU  JOCTHXXEHUHU
autocdepsl paBeH ~250 KM, U UTOTOBBIU
JiuaMeTp VIJIOLEHHOM TOJIOBbl IJIIOMa
paBeH ~500 kM [31 U ccbUIKM TaM Xxe).
Kinacc 6osiee KpynHbIX SIBJIEHUN MOJTYYUJ

HalMeHOBaHUe CYIepIJIIOMOB WU
CyNnepIUIIOMOBBIX  COOBITUH.  /luameTp
CynepIIlOMOB Ha  YpOBHE  TpaHUIIbI
autochepbl U acTeHOCHEPbl  MOMKET

JIOCTUTaTb HECKOJIbKO ThICA4Y KM [25].
[lepBoHaYaIbHO Ka3a/10Ch, YTO TEKTOHUKA
IUIMT U IUIIOMbI JOTOJIHAIOT JpyT ApPYyra,
oTpaxkasg o0cobble GOopMbl MaHTUHHOU
KOHBEKIUU U paboTast HE3aBUCUMO JPYT OT

Apyra [44 u ccbuiku TaM  ke]. B
JajbHeHlleM, Ha 6a3e IJI0OGaJIbHbBIX
TOMOrpadpuyecKkux Mojiesent

pacnpejeseHUsI CEUCMUYECKUX CKOPOCTeH
B HeZipax 3emJid llI. Mapysma ¢ coaBTopamMu
[61, 62] BBesiM MOHATHE MIIOM-TEKTOHUKU
JIJIS1 TOrO, YTOObI 06'bSICHUTh TEKTOHUKY He
TOJIBKO JIMIIb NPUIIOBEPXHOCTHOW YaCTH
auTocdepsl, HO TaKXKe U JUHAMUKY 3eMJIU
B 1L|eJIOM. ['n1o6anbHas MO/i€eJib,
npeasoxkeHHas . MapysMmoii, ukcupyert
JOMUHUDPYWOILY0  poJib  IJIIOMOB U
0cobeHHO cymnepmaoMoB. CynepniroMbl
KOHTPOJINPYIOT [JUHAMHYECKYI0 CHUCTEMY

3eMJiM, TOTZJa KaK TEeKTOHMKA IJIUT
ABJIAETCA NOJAYMHEHHbIM MeXaHHW3MOM:
reo/jiHaMMuKa ylnpaBJisieTcs
cynepmoMaMy.  /JluameTp  OBa/JIbHOM
06s1acTH, 11aJ1IeONPOTEPO30HCKYIO
3BOJIIOLIUIO KOTOpPOH MOXHO
paccMaTpuBaTh KaK cnefCcTBUE
dHJIOTeHHOH AKTHUBHOCTH
CyllepIUIIOMOBOIO  THMNA, B  Hadale

MajeonpoTepo30s coctasssaa okoso 2000
kM. [Ipu 3aBeplieHUH MPOTEPO30HUCKOU
3BOJIIOLMHM, OTMEYeHHON PpOpMHPOBaHUEM

['peHBUJI-CBEKOHOPBEXKCKOTO ~ OPOTEHA,
IMPOTHBIN JiuaMeTp obJsacTy,
3BOJIIOLIMOHHUPOBABILEN 10/, BO3IEHCTBUEM
CynepIuitoMa Mor pacuiuputbes go 5000

KM [64].

7. O6cyxpaemas B CTaTbe
PEKOHCTPYKL A HUCTOPUU AT3
NPUHLUIKAIBHO He COrJlacyeTcs C psAAoM
HNOMYJISAPHBIX Cero/iHs MoJenen

nepeMeleHUs] KOHTUHEHTA/IbHbIX 0JIOKOB,
X 00beJJMHEHUsI B CYNePKOHTUHEHTBI U
noC/eyIolero pacnaza
CYIIepKOHTUHEHTOB, KOTOpbIe ONMUPAIOTCSA
IpPEUMYIIECTBEHHO HWJIM HCKJKYUTEJNbHO
Ha HMHTepHpeTalul0 MaJeoOMarHUTHBIX
JlaHHBbIX. Pe3ysbTaThl Hanboee NOJHOU U
coziepKaTeJIbHOU paboThI 3TOrO
HanpaBJ/ieHUs1 MNpeJjCTaBJeHbl B CTaThbe
Y.C.Jlu ¢ coaBTOpaMH, NOCBALIEHHOU
PEKOHCTPYKLIMKM UCTOPHUU BO3HUKHOBEHMUS
U pacnaza npeAnoJaraeMoro
cynepkoHTUHeHTa PoguHusa [56 U ccblIKU
B 3TOM pabore]. OcobeHHoOCTH
nepeMelleHU KOHTUHEHTa/IbHbIX 6JIOKOB

B nepuoxn  1.10-1.00 wmuppm  ser,
HeNoCpeJCTBEHHO  NpeJlIeCTBOBABIIUHN
dbopMUPOBaHUIO ['penBUILI-
CBEKOHOPBEXKCKOTO OpOTeHa,
npeAcTaBJeHHble 3TOM pabore,
COTJIaCOBAHBI c MMeLUMHUCH
NaJleOMarHUTHBIMU OLleHKaMU U CJAefyI0T
NONyJIIpHOM  MoJeJu  GOpMHUPOBAHUA
oporeHa [peHBuss1 B  pe3yJsbTaTe

kosiu3uu JlaBpentuu (CeBepHass AMepuka
mtoc pennianausa) u AMasonuu [45, 82]. B
acnekTe Mpo6JieMbl, KOTOPYO MBI XKejlaeM
NpPOSICHATb B JIAHHOW CTaTbe, CjefyeT
NOJYepKHYTh CJeAylliue O0CO6EeHHOCTH
reoguHamMuuyeckor wmogean Y.C.JIlu c
coaBTopamu: (1) k 1.10 w™mapa et
KOHTUHeHTbl basTuhka (ceBepHasd 4YacTb
coBpeMeHHoro BocrtouHo-EBpornenckoro
KpaToHa) U JlaBpeHTHd pacnoJiarajJuch Ha
3HAUUTEJbHOM yJaneHuu; (2) Havasuo
dbopmMupoBaHusa ['peHBUJIICKOTO U
CBekoHOpBexckoro oporeHoB (1.10-1.05
MJIpZ, JIeT) CBfI3aHO C /JByMS 30HaMHU
CyOyKIIUH, pa3BHBaBLIMMHUCA
NpUO6IU3UTENTBHO OZJHOBPEMEHHO
HE3aBHCUMO OJiHA OT Apyrou; (3) oporeH
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['peHBUJII BOSHUK B pe3yJibTaTe KOJIJIU3UU
KOHTUHEeHTOB AMa3oHusA U JlaBpeHTHH,
CBEKOHOPBEXKCKHUHW OpPOTeH — B pe3yJibTaTe
Kos1u3uu AMazonuu u bantuu (1.00 mupf
JIET).

[Tomo6Has 3TOH, HO HECKOJIBKO 6oJiee
CJI0’KHasi MOJieJib, TZle Ha 3aBepllarolleM
stane B GOpMHUpPOBAaHUM ['pEHBUJIICKOrO
oporeHa  /JONOJIHUTEJBbHO  y4acTBYyeT
kpatoH KoHro-Can-®paHuucko, 6blia
paHee npenpaoxeHa JI. IlecoHeHOM
COaBTOpaMH [70]. ITHn Mo/Jiesv
HEBO3MOXXHO COOTHECTH c
CyllecTBOBaHMEM JoJroxuByuend AT3: B
HUX HeT MecTa [Jid PpeKOHCTPYKLHU
OKeaHUYeCKUX CTPYKTyp MNajeo- H
Me30MPOTEPO30MCKOr0 BO3pacTa, KOTOpbIe
MOIJIM ObIThb CHOPMHUPOBAHbI HAa pPaHHUX
craguax  soswuun  AT3.  Cuepyet
OTMETUTb, YTO IpPU PEKOHCTPYKLHUHU
COOBITHUH, CBAI3aHHBIX C IpeAIoJaraeMbIM
pacnagoMm Popuuun, mogens Y.C. Jlu c
COaBTOpaMHU 06a3upyeTcss HUCKJIKYHUTENbHO
Ha I[aJleOMarHUTHBIX OLleHKaxX. Mogesb
NpPaKTHUYEeCKU UCK/IYaeT U3 00CYXKJeHUs
PEKOHCTPYKLIMIO MaseooKeaHa fmeTyc.
CoryjlacHO 3TOM MoJead, MOpU pacnaje
Poaunun 600-550 MJIH JieT Ha3aj, TO €CTb

BO BpeMs npeJnoJaraeMoro
CylL1eCTBOBaHUSA Anertyca, banTuka,
OT/leJIUBIINCh oT JlaBpeHTHY,
«MpOIJIbIBA€T» MHUMO ['peHyiaHAMM B

CeBEepHOM HanpaBJ/IeHUH, a B IPOCTPAHCTBO
Mexay HuMu 550-530 MuH seT Haszaf
«BILJIbIBaeT» CUOUPH. CTOUT J,06aBUTH, YTO
nepeMelleHUs] KOHTUHEHTA/IbHbBIX 0JIOKOB,
npeJjnoJsaraeMble B paMKaxX 3TOW MOJeJH,
MOJIHOCTBIO Jle3aByHPYIOT ujiero
NPUHUUNMAJABHBIX  pasJM4ui  Mexay
TuxuM OKeaHOM C OJHOH CTOpPOHbI H
AtnantuyeckuM, Unauiickum v CeBepHBIM
JlefOBUTBIM — C APYTOM.

ANbTEepHATHUBHO, HEKOTOpbIe
PEKOHCTPYKLUHU B3aMMHOTO
pacnosioxxkenusa JlaBpeHTUd U banTtuku B
apxee -  Me30NpOTepO30e,  TaKKe
onyparmuigecs  Ha  aJleOMarHUTHbIe
OLIeHKH, npeAnoJaralT 6/113K0e
pacrosioxxeHve JlaBpeHTUM U bantuku
Mexay ~2.7 wu 2.5 wuapp ner [2],

3HaYUTeJbHOEe YyJaseHHe JlaBpeHTUH U
Bantuku okoso 2.0 Mapyg sieT Ha3azj [58] u
ux Osuskoe pacnosoxkeHue B Ilpe-
['penBusickun nepuon 1.78 wmipp et
Hazay [58] mexay 1.65 mupp saet [75] u
1.45 mupp et Hasag [57]. CorslacHO 3TUM
oueHkaMm, MypmaHckuil Oeper bBanTuku
HEU3MEeHHO COCeACTBYeT C  CeBepo-
BOCTOYHBIM MNobepexxbeM ['peHsaHAUM.
Eme 6oJiee mpoJ0/KUTENBbHBIA UHTEpPBa
CylLeCTBOBaHMUSA Tex xKe WU
He3HAYUTeJTbHO OTJINYAOLIUXCA
IPOCTPAHCTBEHHbIX COOTHOILEHUH 3THUX
KOHTUHEHTOB, Mexay 1.8 u 1.2 mippg Jser,
NpeAnoJaralT J.A.Jl. 3BaHC u
P.H. Mutuesnn u JI. [lecoHeH c coaBTOpaMu
[32, 70, 71 wu ccpuiku Tam ke]. B
npeJlecTBYOUAN Mepruo/, B
nasieonpoTrepo3oe Mexay 2.45 u 1.9 mupna
JIET, COTJIACHO MaJleOMarHUTHBIM OLleHKaM
Jl.[lecoHeHa c¢ coaBTOpamMu, banTuka u
JlaBpeHTUs  HaxXOJWJUChb  DPAAOM, HUX
NPOCTPaHCTBEHHbIE COOTHOLIEHUA
He3HAYUTeJbHO MEeHSJIMCh -
NpenMyIeCTBEHHO B pesyJbTaTe
noBOpOTa Bantuku [70, 71].
['eosiornyeckue JaHHble B IepeYyUCAeHHBIX
PEKOHCTPYKLUAX, €CJIU U YYUTBIBAJIUCH, TO
B IpeZieJlbHO  YIPOLIEHHOM BU/E.
YuuTbiBag BbIllIECKa3aHHOE, Mbl
ONMpa/IMCh NPEUMYIIECTBEHHO Ha JlaHHble
reoJIOTMYeCKOM  JIETONUCH,  OCTaBJIAsA
naJleOMarHUTHBIM Jl@aHHBIM poJib
JIOMOJIHUTE/IbHOM MHPOPMALIUH.

5. 'J1aBHBIE BBIBO/bI.

1. ArTsnaHTUYecKas TeKTOHHUYeCKas 30Ha B
npegenax CeBepHOW ATJIaHTHKH, HO,
BO3MOXKHO, TaKXKe U B [IpeJiesiax KHON
4acTU COBPEMEHHOT0 AT/IaHTHUY€eCKOI0
OKeaHa, npesCTaBJsIeT cobou
JLOJITOKUBYILYI0, MUHUMAJIbHO OT ~2.2
MJIpZ JieT [0 CerojHsAILIHero JHs,
TEKTOHUYECKYI0 30HY, llepeceKalyo
OBaJIbHYIO 006J1aCcTh TEKTOHO-
TepMaJIbHOM aKTUBHOCTU MaHTHUUHO-
IUIIOMOBOTO  THUIA, OXBATbhIBABILYIO
npeo6s1ajaoLy 0 4acTb
JlaBpockaHAuUH. OkeaHuyeckue
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pacKpbITUS B npegenax  AT3
JaTUPOBAaHbl MWHTepBajaMu ~2.2-1.8
miapa et  (CBekodeHHckui-Ilpe-
Jlabpagopckuil okeaH), ~1.7-1.3 mMapna
net  (Ilpe-TpeHBusickuii  OKeaH),
~0.65-0.40 mapp net (Aneryc), 0.18-
0.16 wMiapp JseT-HacTofAllee BpeMd
(AT/1aHTUYECKUU OKeaH).

2. ATnaHTU4YeCKUHU THUII
reoJJMHaMU4eCcKon 3BOJIIOLIUU
VHULMMPOBAH MAaHTUWHO-IJIIOMOBOM
aKTUBHOCTBIO U NpeJCTaB/sAeT COO0H
YHUKaJIbHBIN npumep
B3aUMO/IEMCTBUS IJIIOM-TEKTOHUKUA M
[JIEUT-TEKTOHUKU.

3. HeobGxoauMbl JajibHeHIIMe
HCCJIeJOBaHM4, YTOObI OLIEHUTb
CTelleHb YHUKaJbHOCTH 3TOr0 THIIA
reo/JMHaMU4eCcKOM 3BOJIIOLMU U €ro
BO3MOXXHYI0 TOBTOPSEMOCTb B HHBIX
pervoHax, B TOM 4YMCJe TaM, TIJe
COBpeMeHHble OKeaHbl OTCYTCTBYIOT.
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ATLANTIC TECTONIC ZONE: PLATE TECTONICS INITIATED BY SUPERPLUME
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Abstract. The Atlantic Zone (Northern and, probably, Southern Atlantic) comprises basement of the present-day
Atlantic Ocean and tectonic structures in its framework. The geodynamic settings of their formation are immediately
related to origination and evolution of the Atlantic and preceding oceans. The long-living (at least, ~2.2 Ga to the present)
Atlantic Zone underwent several oceanic openings dated at 2.2—1.8 Ga (Svecofennian ocean), 1.7-1.3 Ga (Pre-Grenville
ocean), 0.65—0.40 Ga (lapetus), 0.16 Ga—the Present (Atlantic Ocean). The Atlantic type of geodynamic evolution has
been initiated by activity of mantle plumes and exemplifies interaction of plume- and plate-tectonics. To appraise a degree
of uniqueness of this type of evolution and its possible doubling in other regions, including those devoid of present-day
oceans, further studies are required.
Key words: Atlantic Tectonic Zone, Lauroscandia, Archean, Proterozoic, plate-tectonics, plume-tectonics.

© MuHu M.B.,, Aponuna T.b., 2018

Hayku o 3emne / GeoScience — 2018 - No1

034



Петр Докукин
034


VK 553.4 (571.55)

OCOBEHHOCTH PACTIPEAENEHUA PEAKOSEMENbHbIX
JJIEMEHTOB B PYAAK 30JI0TOPYAHLIX U MONHBAEHOBDIX
MECTOPO!XAEHMH BOCTOYHOIO 3AGAHKANDA

A6pamoes B.H.

JlOKTOp reosioro-MUHepaori4ecKuX HayK, Be Iy HAyYHbIHA COTPYAHUK,
WHCTUTYT NIPUPOJHBIX PECYPCOB, 3KOJIOTHH U Kpuosioruu Cubupckoro otaenenus PAH

Anpec: 672014, r. Yura, yi1. Hegopesosa, 16a,a/a 521
E-mail: b abramov@mail.ru

Annomayusn: Ananus pacnpeodenenust peokosemenvbrblx diemenmos (P32) ceudemenvcmeyem 06 obpasosanuu
PYO 30710MOPYOHBIX U MOIUDOEHOBbIX MecmopodcOeHuti Bocmounoeo 3abaiikanvs uz paznoenyOuHHbIX MAeMamuyecKux
0Ya208, PYHKYUOHUPOBABUIUX KAK 6 8epXHell KonmuHenmanvHol kope (BKK), mak u 6 HudicHell KOHMUHEeHMAIbHOU KOpe
(HKK). Ycmanogneno, umo pyovt 3010mopyoHbix 1 Mecmopodicoerull oopasosantvle uz maemamumos HKK xapaxme-
PUBYIOMCA MeHbluell cmenensbio ouggepenyuayuu u borvuumu Konyermpayuamvu Yy P39 omnocumensro pyo uz mazma-
mumos BBK. Pyobi Moaub0enosvix MecmopolcOeHull 8 CpAeHeHUul ¢ 30J10MOPYOHbIMU XAPAKIMEPUIVIOMCA MEHbUUMU
cooepoicanusamu msceavix P30 u menvuiumu 3navenusmu Y P30.

Knroueswie cnosa: 3o10mopyonvie u MoaubOeHogvle MeCmopodtCOeHUs], peOKO3eMelbHble INeMEHMbl, PA3HOIY-

bunHble Mazuamuieckue odacu, Bocmounoe 3abatikanve.

C.C.CMmupHOBBIM B 30-x rogax XX Beka
B BocTouHoM 3ab6alikajibe GbLIO BbIJEJEHO
TPU MeTa/VIOTEHUYeCKUX TMosca: 0JIo-
BAHHO-BOJIb(paMOBBIM, MOJIMO/EHOBO-30-
JIOTOH M noJiMMeTa/sindecku [7]. B npene-
JIax 30JI0TO-MOJIMO/IeHOBOTO Iosica OTMe-
YyaeTcs 6/1M3Kas NPOCTPaHCTBEHHAs COBMe-
LIEHHOCTb U TEeCHble B3aUMOCBSI3U MOJIUO-
JIEHOBOM U 30JI0TOPYAHOW MUHEpAIU3aL U1
[CMupHOB]. B 30/10TOpPYAHBIX MECTOPOXK/e-
HUSX MOJINOJleHOBasi MHUHepall3alus TU-
NU4YHa JJid pPaHHUX BbICOKOTEMIIEpaTyp-
HbIX accouualyi, 30J10TOpPyAHass MUHepa-
JIU3auus - AJ5 N0CAeAYIIHNX acColMal i
C MeHBLIIMMHU TeMIlepaTypaMu 006pa3oBa-
HUs. 1 npeo6Jiafanoiel 4acTu Moiu 6 ie-
HOBBIX MECTOPOXJEeHUIN XapaKTepPHbI KOM-
IJIEKCHbIE 30JI0TO-MOJINO/IEHOBbIE PY/bl
[Byrpas, laBenaal.

JJIeMeHTHbIM COCTaB W pacmnpejeie-
Hue P33 B pyzax 30/10TOPYyAHBIX U MOJIKO-
JIEHOBBIX MeCTOpPOxJeHUur BocToyHoro 3a-
b6aliKa/ibsi pacCMOTpPEHbl B HEMHOIOYHC-
JIEHHBIX yonKauusx [1-3].

/11 yCTaHOBJIEHMS 0COOEHHOCTH
dbopmMupoBaHUs 30JI0TOU U MOJIMO/IEHOBOM
MUHepaIu3al i pacCMOTPUM pacnpe/eie-
HUe pefKo3eMeJsbHbIX 37eMeHTOB (P33) B
pyZJax 30JI0TOPYAHBIX U MOJIMOJEHOBbIX

MeCcTOpOx/JAeHUH. PenkosemesbHble 3Je-
MEeHTbl TPaJUMLUOHHO paccMaTpUBAIOTCSA
KaK MHJMUKATOpbl MarMaTU4eCcKUX Mpolec-
COB.

[To coBpeMeHHBIM cXeMaM palkoOHHUPO-
BaHHUA Ha TeppuTopuu BocTouHoro 3abait-
KaJibsl BBIEJIAIOTCA CleAyllliue pyJHble
nonad: 1 - R-Fe-Cu; 2 -R-Mo-W; 3 - Mo-Au; 4
- Sn-W-R; 5 - U-Au-Pb-Zn (puc. 1) [8]. B
npejiesiax JaHHbIX PyJHBIX [0JIell He Bce-
I'Z1a BbIZ,ep>KUBAETCS COOTBETCTBUE JAHHOU
cxeMe. Tak, lllaxTaMuHCcKoe U ByrpanHckoe
MOJINOZIEHOBblEe MECTOPOXJEeHUsl Haxo-
JATCA B IpeJesiaX OJIOBIHHO-BOJbJpa-
MOBO-peiIKOMeTaJlJIbHOro mnosica. [Ipu pe-
IIeHWU T1pobJsieM MeTalJIOTeHUYEeCKOro
pallOHMPOBaHUSI MHOIMe HCCJIeLoBaTeNu
He HaxoJMJIO SICHOT'O OTBeTa. B nociennue
JleCATUJIeTHUSA pe3yIbTaThbl HOBBIX UJel MO-
6unn3Ma, JAaHHble celicMoTOoMorpaduye-
CKMX WCCJIe[JOBaHUM, H3y4YeHUe TIJIyOUH-
Horo crpoeHus BoctoyHoro 3abaiikasbs
KOHCTaTUPOBaJIH, YTO 06pa3oBaHUE PYLHO-
MarMaTH4yeCcKHUX CUCTeM B perMoHe CBSA3bl-
BaeTCsd C BO3JEUCTBUEM B IepexOoJHOH
30He MaHTUHU CTarHUPOBAHHOTO OKeaHuye-
CKOro cJ136a Ha iuTocdepy.
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Puc. 1. CxeMa MeTaJlJIoreHUYeCKOro pailoHnpoBaHus BoctouHoro 3abaiikanbs [7]

1 - KkpynHble TeKTOHHUYecKHe 30HbI (LUpel B kBagparte): 1 - CraHoBad, 2 - MoHroJo-
OxoTckasi;

2 - pyaHble nosica: [ - pegkoMeTalIbHO-Kese30-MeHbIH, [I - peakoMeTa1bHO-MO/U G-
JleHoBO-BoIbdpaMoBhil, III - MonubaeHoBO-30/10TOH, IV - 0/10BSAHHO-BOJIbBYpPa-MOBO-peSKO-
MeTaJ/l-JIbHbIH, V - ypaH-30JI0TO-NI0JIMMeTA/I-YeCKUH;

3 - 30/10TOpyAHBbIe MecTOpoXaeHus: 1- JIlobaBuHCKOE, 2 - TepeMkuHckoe, 3 — CpesiHe-
['onrortaiickoe, 4 - BepxHe-AnuuHckoe, 5 - Kapuiickoe, 6 — KintoueBckoe, 7 - AsiekcaHApOB-
ckoe, 8 - UTakuHCKOE€;

4 - monubJeHOBbIe MecTOpoxAeHUsA: 9 - byraaunckoe, 10 - lllaxtamuHckoe, 11 - XKu-
pekeHckoe, 12 - /laBeHHHCKOE.
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[Ipy 3TOM 06pa3oBaHKe Pa3HOTUIIHOTO Opy-
JleHeHUsl CBSA3bIBAeTCs C JJIMTEJbHBIM BO3-
nerictBueM (J2-Ki) MaHTUHHBIX MOTOKOB B
HU3bI JUTOCPepbl ¢ POPMUPOBAHUEM pas-
HOYPOBHEBBIX DPYJOHOCHBIX Marmaruue-
CKHUX o4aros [8].

MHOromMeTaqJbHOCTb  OpyZ€eHeHHUs
00'bsICHSIETCS Pa3HOOOpa3MeM BO3MOXKHBIX
MaHTUHWHO-KOPOBBIX  HUCTOYHUKOB. [lpu
3TOM, B LleJIOM, COXpPaHSETCs NOSICHOCTb B
pacnpesie/ieHUs] OpyJZieHeHHUs, BblsIBJIeHHas
C.C. CmupHOBBIM. Mogenu o6pa3oBaHUs
NepBUYHBIX, IPOMEXKYTOUHBIX U Iepude-
pPUMHBIX MarMaTH4eCKHMX O04YaroB IpUBe-
JleHbl B paboTax [12].

O6pa3oBaHUe 30JI0TOPYAHOH U MO-
JIN61eHOBOM MUHepan3al 1 TECHO CBA3bI-
BaeTcsd C npoueccaMd GOpMUPOBAHUSA aMy-
JPKUKaHO-1IaXTaMUHCKOTO0 KoMILIeKca (J2-3).
[Ipy 3TOM MMeeTcA Lebld psaf, GaKTOPOB,
CBU/I€TEeJIbCTBYIOIIUX O BpEMEHHOM U IpO-
CTPaHCTBEHHOM pa3pbiBe MeX/1y 3TUMHU TH-
NaMu pyJHOU MUHepaJU3al Uy U O BO3MOX-
HOW CBfI3U UX C MPOSIBJIEHUSMHU Pa3HOTHUII-
HOr0 MarmaTusMa. YCTaHOBJIEHO, YTO Ipa-
HUTOUZABl  aMy/KUKaHO-LIaXTaMUHCKOIO
KOMILJIEKCA PYAHBIX MOJIed MOJIMOEeHOBbIX
Y 30JI0TOPYZAHBIX MECTOPOXJEHUU HUMEIT
0061IMe U OTJHUYUTEJbHble TeOXMMUYeCKHe
ocobeHHOCTH. K 0BIIMM OTHOCATCA: COOT-
BETCTBHME a/JaKUTaM U BBICOKOKaJIMeBOM 13-
BECTKOBO-1[eJIOYHOW CepUH, OJUHAKOBbIE
rJIyOMHBI U CTeneHW (pPaKLUOHUPOBAHHUSA
MarmMaTU4yecKuUx odaroB. Passinuue - B no-
BbIIIEHHbIX KOHLIEHTPALUAX TSXKeJbIX peJ-

! Py aHble 1 peiKyie 31eMEHTDI ONpe/ie IeHb! B ['eo1orn-
yeckoM uHctuTyTe CO PAH (r. Ynan-Yu3) POA mMeTonom
(ananuTuk b.JK. Kascapaes), pe/ijko3eMebHbIE 31EMEHTbI
onpepesneHbl MeTozoM ISP-AES (ananutuku JLA. JleBaHTy-
eBa, T.U. Kazanuesa). Y.ce = };(La-Nd), Yy = };(Sm-Ho), Ysc =
Y(Er-Lu) mo [MuneeB]. KBap1 ¢ BK/IIOYEHUSIMU HMUPHUTA:
863,353,378,356,375,229,234,236,237,237-3,248, 260,
303, 304; xBapLU-TypMaJUHOBbIE KUJIbl C BKJIUYEHUSIMU
nupura: 353, 378, 579-1, 579-2, 579-3, 579-6, 863, 248,
260,351, apceHonupuTa, NUpUTA — 862; C/IMBHASI MAaTHETH-
TOBasl pyJia C BKiIroueHussMu nupurta 356-1, 375; kBapu-
TypMaJIMHOBBIE POKUJIKH C BKIIOYEHUSIMU TMPUTA, XaJIb-
konupura: 681-2, 681-4; c/iMBHbIE apCEHONMUPUT-IUPUTO-
Bble pyZAbl:689, 689-1; kBapl C BK/JIWYEHUSIMU MUPUTA,

KO3eMeJIbHbIX 3JIEMEHTOB B IPaHUTaX MoO-
JINOZEHOBBIX  MECTOPOX/JAEHUH OTHOCHU-
TeJIbHO TAKOBbIX B 30JI0TOPYAHbIX MeCTO-
poxJeHusx [3].

PaccmorpumM pacnpegenenve P33 B
py/Ziax 30JI0TOPYAHBIX U MOJINO/IEHOBBIX Me-
ctopoxaenut (tabs. 11, 22). Ilo pacnpege-
JeHUo P33, UX COOTHOILEHUAM BO3MOXKHO
CYyAUTb O cTeneHu aAuddepeHMaUKA Mar-
MaTHUY€eCKUX 04aroB, rJ1yoruHax QYHKIIUOHU-
pOBaHHUA, YCAOBUAX U UCTOYHUKAX 06pa3o-
BaHuA. [lo coctaBy P33 MOXHO onpefie/INTh
IyOUHY 3apoXJeHUs TUAPOTepMaJbHbIX
pacTBOPOB M Hasn4ue QJIIOU/0B B PYLOHOC-
HbIX MarMaTU4ecKux oyarax. /[y oLleHKH
cteneHd JauddepeHUALlUUM MarMmaTuie-
CKHMX 04aroB pa3HbIX MeCTOPOX/AEHUH ObLIN
paccuutanbl Eu/Eu* otHomenus [4]. [as
OLleHKU TJIyOMH GOpMUPOBAHUS PYAOHOC-
HbIX MarMaTHU4eCKUX 04aroB UCI0Jb30BaHbI
Eu/Sm oTHowenus B TpakToBke C.®. BuHo-
KypoBa [5], a Takxe no (Gd/Yb)pm oTHOILIE-
HUsAM o Hofman A u ap.[10]. CTenenb aud-
depeHLlMaLM¥M  MarMaTH4YeCcKMX O0O4Yaros
onpepensetrcd no Eu/Eu* oTHomeHusM [4].
Eu/Eu* = Eun/ [Smn x Gda]1/2. [4].

Ba)xHOM 4acTblo MO3HAHHUA MIPOLECCOB
pyZoo6Opa3oBaHUA fABJASAETCA U3y4eHHue
cnekTpoB TeTpag-3ddektoB (TIP) nanTa-
HouzoB. OHM 06pa3yrOTCA B C/Iydyae BO3SHUK-
HOBEHHUSI KOMILJIEKCHBbIX coeanHeHuMW P33
[EdpemoB]. Hx dopMupoBaHHE MPOUCXO-
JUT B c/ly4ae HapylleHHe IJIaBHOW GOopMbl
HOPMHUPOBAHHOIO CIIEKTpa JIJAaHTAHOUJIOB C
00pa3oBaHUEM OT/eJIbHbIX U3TMOOB (TeT-

paabi).

coanepura, xanbkonupura - 517, 519, 529; kBapu-kap6o-
HaTHasl »KWIa C BKJIIOYeHUsIMU rajJleHUTa.

2 [Ipumevanue. PyaHble U pefikve 3J1eMeHTHI ONpeje-
nenbl ['eonornyeckom unctutyte CO PAH (r. YnaH-Ya3)
P®A wmetogmom (ananutuk B.OK. XascapaeB), pefnko3se-
MeJIbHbIe 3JIEMEHTHI onpeesieHbl MeTosoM ISP-AES (aHa-
autuku JI.A. JleBantyeBa, T.U. Kaszanuesa). I[Ipo6bl
ByrpanHckoro MecTopoxAeHUs NMpoaHaJu3upoBaHbl ISP
MS meTtogom B UHCcTUTYTE reoxumuu CO PAH (r. UpkyTck).
KBapu ¢ BkitoueHusimu mosubaenuta — 78, 81, 180, 187,
284, 284-2, 180, 187, 284, 284-2; KBapl c BK/JIIOUYEHUSIMU
MOJIMGIeHUTa, TupuTa — 73, 447-2, 452, 448, 292-1.
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Ta6auna 1.
Cojiep:kaHue 3/1eMEHTOB B py/laX 30JI0TOPYAHBIX MeCTOpOkAeHu BocTouHoro 3ab6alikanbs, r/T
a o JwbasuHCKOE Tanaryickoe Bepxxe-Anuuncxoe Cpeane-l'onroraiickoe
a 781 791 862 863 | 353 | 356 | 375 | 378 | 681-2 | 681-4 689 689-1 517 519 529
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
As 285 10100 1620 | 1170 | 95 | 25 | 49 | 46 | 1040 | 13000 15000 15000 | 6600 | 65000 | 2230
Cu - - - - 282 | 161 | 57 | 530 - 10000 4000 8000 110 - -
Ph 47 85 - 7 38 | 73 | 36 | 14 40 1500 4000 4000 600 260 600
Zn 150 160 71 92 39 | 39 | 22 14 59 - - - 104 - 125
Rb 55 36 30 40 14 | 85 | 16 | 22 100 - - - - - 20
Sr 9 137 52 20 279 | 200 | 34 | 86 | 1260 34 . . 210 165 180
Zr 58 96 82 62 89 | 193 | 210 | 52 290 50 8 37 160 170 16
Mo - 11 - - 21 | 23 | 728 | 27 - - - - 74 4 2400
Sn 14 55 3 26 87 | 33 - - 24 52 56 49 32 150 14
Sh 16 16 11 9 21 - - - - 410 1030 520 200 650 170
La 8.0 122 9.4 78 | 233|122 [ 160 | 105 | 165 25.7 6,0 10,0 14,0 183 6,1
Ce 159 26,0 195 167 | 505 | 266 | 40 | 301 | 318 459 11,7 213 24,2 34,0 47
Pr 26 34 - - 56 | 350 | 050 | 450 | 33 5,0 - 22 - 40 .
Nd 75 113 7.7 67 | 225 | 176 | 124 | 218 | 130 18,7 4,35 88 11,1 184 3,0
Sm 1,1 1,86 16 15 581 | 526 | 039 | 637 | 24 33 0,88 2.0 2,2 354 .
Eu 0.36 0,58 0,30 025 | 091 | 114 | 013 | 198 | 023 0,26 0.09 0,28 0,25 0,70 0.12
Gd 15 2,48 1,2 1,1 486 | 660 | 069 | 550 | 23 1,85 - 41 - 2,45 .
Tb . - - - 080 | 120 [ - 0,80 . - - 1.0 - - -
Dy 13 2,1 1,2 12 | 477 | 7270 | 071 | 349 | 155 - - 7.0 - - -
Ho 0,09 - - - 1,09 | 1.60 | 0,18 | 063 - - - 15 - - -
Er 0,75 1,15 0,80 078 | 324 | 460 | 045 | 149 | 088 - - 4.5 - 1,0 -
Tm 0.2 0,29 - - 045 | 066 | 009 | 019 - - - 0,6 ~ . -
Yb 0,61 0,16 0.70 062 | 332 | 489 | 065 | 125 | 069 0,15 0,21 38 0,45 0,89 0,34
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Lu 0,09 0,09 - - 051 [ 074 | 012 | 017 - - - 0,60 - 013 .
Y 29 114 62 64 | 330 [ 560 | 55 | 186 | 88 24 26 51,0 4.8 9.2 3,7
YTR 439 73,01 48,6 430 | 1601 | 1503 | 162 | 1074 | B15 1033 258 118,7 57.0 92,6 18,0
Eu/Eu* 0,86 0,84 0,66 058 | 082 | 059 | 076 | 102 | 030 0,32 - 0,30 - 0,73 -
Eu/Sm 0,33 0,31 0,19 017 | 016 | 0,22 | 033 | 0,31 | 010 0,08 0,10 0,14 0,11 0,20 -
(La/Yb)pm | 97 58 9.8 9.1 s 18 | 176 | 60 | 227 124 39 19 224 148 129
(Gd/Yb)pm | 21 14 14 1,44 12 | 11 ] 09 | 36 28 10,3 - 0,9 - 2,3 -
TE; 1,15 1,23 - - 101 | 090 | 1,39 | 104 | 094 0,93 - 0,97 - 0,98 -
TE: - - - - 094 | 104 [ - 0,93 - - - 1,15 - - -
TEs 1,31 1,31 - - 093 [ 094 [ 101 | 101 - - - - - - -
TE14 - - - - 096 | 096 - 0,99 - = = R R = -
Nce 85,0 80,8 87.0 851 | 798 | 606 | 683 | 754 | 889 94.5 98,4 62,4 94,4 89,5 96,8
v 109 155 10.2 110 | 143 | 269 | 195 | 211 89 5.4 4.2 235 47 8,0 0,84
Fse 41 37 36 38 59 | 125 [ 122 | 35 2.2 0,1 09 14,0 0,9 24 2,4
Thl Kapwuiickoe AnexcanjpoBsckoe Hr
579-1 579-2 579-3 579-6 229 234 236 237 237-3 248 260 303 304 327 351
1 3 4 5 2 6 7 8 9 10 11 12 13 14 15 16
As 175 135 253 238 15 142 61 9 51 500 156 763 1898 7478 8247
Cu - - - - 53 11 24 11 167 18 107 25 16 9184 34
Pb 37 16 78 39 36 109 80 38 35 37 4700 49 56 61505 12
Zn 30 47 47 93 172 93 17 46 25 43 3000 289 121 1164 27
Rb 45 105 43 24 71 121 111 52 171 69 199 230 262 115 123
Sr 260 297 413 636 531 151 103 321 183 12 182 93 156 121 68
Zr 250 102 95 85 59 86 135 41 128 294 77 191 179 181 102
Mo 2,4 - 3,5 - - 33 0,7 0,5 29 16,6 134 0,7 1,8 15,6 z
Sn 17 25 49 78 E 3,1 3,6 17 18 = E - 3,0 - =
1 3 4 5 2 6 7 8 9 10 11 12 13 14 15 16
Sb b 8 10 9 49 - 38 7.5 37 13 57 19 26 5049 144
La 13,9 19,8 30,8 11,8 19,9 16,8 29,4 1.5 24,7 49,6 16,3 39,7 40,1 30,1 41,1
Ce 23,7 41,6 60,0 21,4 419 34,1 49,2 23,0 45,0 103,0 316 79,9 81,8 55,1 73,1
Pr = 53 7,5 = 494 | 412 | 435 | 256 518 9,36 29 85 89 6,00 8,0
Nd 11,3 23,6 33,7 10,5 19,25 16,1 14,6 8,48 17,4 37,5 10,7 34,3 32,6 24,5 29,0
Sm 23 5,22 8,0 1,8 4,6 3,32 2,29 2,02 321 6,69 2,04 6,87 6,29 5,33 6,28
Eu 0,37 2,45 2,0 0,32 1,23 1,00 0,50 0,52 0,77 1,54 0,54 1,41 1,24 0,67 1,09
Gd - 4,75 7,6 - 3,60 2,48 1,30 1,53 1,93 4,29 1,43 4,9 4,45 3,23 4,10
Tb - 0,77 1,22 - 054 | 030 | 015 | 019 0,26 0,50 0,16 0,6 0,6 0,58 3,28
Dy 19 4,0 6,2 - 2,82 1,48 0,89 1,00 1,64 2,49 0,79 3,22 3,07 2,79 3,28
Ho - 0,8 1,16 - 0,48 0,25 0,15 0,15 0,28 0,35 0,13 0,65 0,62 0,59 0,69
Er 2,0 2,0 3,0 - 0,96 0,60 0,55 0,44 0,85 0,99 0,32 1,78 1,84 1,60 2,00
Tm - 0,32 0,46 - 0,11 0,08 0,08 0,05 0,12 0,14 0,05 0,25 0,22 0,28 0,28
Yb 2,0 1,85 2,87 0,80 0,81 0,50 0,48 0,36 0,88 0,93 0,32 1,81 191 1,58 1,89
Lu = 0,22 0,37 = 013 | 009 | 009 | 006 0,14 017 0,05 033 0,30 0,28 0,29
24 12,0 21,1 34,2 6,4 16,4 7,07 5,25 5,76 9,6 12,7 2,98 20,4 21,1 17,0 20,9
TR 69,5 1338 199,1 53,0 117,7 18,3 109,3 57,6 111,9 230,2 70,3 204,6 205,0 149,6 195,28
Eu/Eu* - 1,50 0,97 - 0,93 1,06 0,88 0,90 0,95 0,88 0,97 0,74 0,72 0,50 0,66
Eu/Sm 0,16 0,47 0,24 0,18 0,27 0,30 0,21 0,26 0,24 0,23 0,26 0,20 0,20 0,12 0,17
(La/Yb)pm 5,05 7,7 2,1 134 181 | 244 | 441 | 238 19,9 38 36,5 15,7 151 13,7 15,62
(Gd/Yb)pm . 2 - 3,7 4,2 2,3 3,7 1,8 3,8 3.7 2,2 19 1,7 1,8
TE1 - 0,95 0,91 = 1,01 0,99 0,97 1,07 1,01 0,99 1,05 0,96 1,05 0,93 0,97
TEa - 0,99 1,02 - 1,04 0,93 0,90 0,99 0,99 1,00 0,92 0,98 0,90 1,02 3,37
TEs - 1,13 1,06 - 0,82 0,83 0,90 0,80 0,92 0,74 0,93 1,04 0,84 0,97 0,93
TE1-4 - 0,99 0,99 - 0,95 091 0,92 0,95 0,97 0,90 0,96 0,99 0,92 0,97 1,45
Dce 72,3 81,9 66,3 82,4 73,1 80,5 89,4 79,0 82,2 86,6 87,5 79,4 79,7 77,3 86,7
Yy 6,8 18,1 13,2 4,0 11,3 10,0 4,7 9,4 7,2 6,9 7.2 8,6 79 8,8 10,7
Fse 20,7 231 20,5 13,6 15,6 94 59 116 10,5 65 53 12,0 124 139 26
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Tab6auna 2
Copnep>xaHue 371EMEHTOB B py/lax MoJIM6/IeHOBBIX MECTOPOXAeHUH BocTouHoro 3abaiikanbs, T/T
DieHERTh IllaxTaMUHCKOE Byraaunckoe XupekeHckoe aBeHIMHCKOE
73 78 81 84 447-4 452 448 450-4 186 187 291-2 292-1 284 284-2
1 3 4 5 2 6 7 8 9 10 11 12 13 4 15
As 22 140 70 60 2240 1230 1420 1550 36 1171 25 4,7 2, 5
Cu 9 6 258 18 23 121 1 363 25500 19 1,3 3, 4
Pb 100 1800 60 330 495 114 19 A 6 352 143 38 2
Zn 21 2127 67 149 5 90 3 7 3900 48
Rb 7 3 2,2 34 3 42 10,9 2 17 57 54
Sr 37 2,7 28 49 7 49 53 47 71 6,1 33 6,
Zr 168 166 77 76 137 26 23 0,5 2 76 - - - -
[ 46174 43096 25385 26495 95576 30955 23965 35674 21600 14400 65504 22899 10301 11009
n - 2,4 - - 18 08 4,1 ,96 - - 18,1 - 21
b 67 15 390 164 20 4,35 0, 29 25 2 4 - 5,2 -
La 13,3 24,6 54 58,6 0,7 3,37 ,64 2,98 5; 11, | 1,3 2,55 3y
Ce 31,8 40,6 12,0 124,6 9,0 59 8,4 4,76 9, 22 A 0,3 4,09 7
Pr 38 4,8 - 13,4 07 0,63 X 0,50 - K ,59 0,97 2;
Nd 15,4 15,1 5,0 39,9 8,6 2,60 2, 2,6 6, 12,20 6,39 7,
Sm 4 3,7 - 56 1,4 0,51 0, 0,46 3 2,54 4,17 2,09 A
Eu 0,44 0,26 0,23 0,56 0,09 , 0, 0,14 0,26 0,30 42 0,33 ;5
Gd 2,15 1.7 1,0 1,5 0,28 K 0,20 0,73 1,3 0,58 59 0,27 7'
Tb 1,5 - 0,23 0,03 ,04 0,02 - 0,43 09 0,43 ,80
1 3 4 5 2 6 7 8 9 10 11 12 13 14 15
Dy 15 1,0 ,66 0,1 ,2 0,11 1,3 1,2 0,71 50 0,33 ,60
Ho - 12 0,0: ,04 0,016 - - 0, 0,14 ,26
Er ,37 0,0 ,1 0,05 - 0, 4 0,80 ,77
Tm z 5 g - ,05 0,0 0 0,004 - 0,14 0,09 1
Yb 0,60 0,41 0,5 0,2 44 0,10 i1 0,05 0,85 0,71 0,23 0,07 i1
Lu - - - ,07 0,01 ,0 0,005 0,11 0,11 0,06 0,07 ,0'
71 34 5.5 2.5 2,62 0,61 ,9; 0,35 82 79 3,57 1,42 ,24
>TR 80,9 94,57 30,86 246,86 47,84 14,44 20,07 11,47 28,89 57,78 31,32 68,56 20,04 29,73
Eu/Eu* 0,50 0,32 - G2, 0,7. ,74 2 0,73 ,61 0,7 50 1,34 ,0'
Eu/Sm 0,13 0,07 - , ,34 0,1 ,2 7 0,86 ,20 0,1 10 0,1 1
(La/Yb)pm 16,1 44,7 79 213,0 7, 24, 4, 3,0 4,1 19 11, 1,7 26,4 5
(Gd/Yb)pm 3,0 3,5 1.7 ,2. 2,0 2,5 3,0 3,0 0,7 1.5 2,0 1,9 2,8 4,1
E1 ,05 1,0 ,33 3 ,9 0,89 ,91 0,67 1,08 ,88 00 ,00
E3 ,62 - 50 4 ,8 0,91 ,91 0,82 - ,5 ,54 ,74
Es ,38 ,35 - ,97 - 8 ,88 ,58
TE1-4 ,63 - ,61 ,54 A - ,93 - - - 04 ,07 , ,0
Ce 7,0 93,4 7,2 6,8 9, 90,4 1,8 92,4 82,6 90,2 4,2 9,3 5 5
Yy 2,2 6,2 2,3 31 8,7 8,1 ,89 6,6 12,7 8,1 20, 15,6 19, 20,7
isc 08 0,5 0,5 0,1 21 1.5 1,3 1,0 4,6 16 5,3 51 55 43
BbIfiBJIEHO, YTO CIEKTpPbl C TeTpaj- [10]. BeisiB/1€HO, YTO CIIEKTPHI C TETPAA-3)-

apdextom (TI®P) obpasyroTcsa nNpu Halu-
Yruu BO QJIIOMJaX 3HAYUTEJbHBIX KOHLEH-
TpaLUH JIeTYyYUX KOMIIOHEHTOB, a TaKXe
IpU HW3MEHEHHUH KUCJOTHOCTHU-LIEJ0YHO-
cTU cpefpbl. Hanynyne cnekTpoB TeTpag-3¢-
dexToB P33 4yeTko mpocsexuBaeTca AJs
3aKJIIOYUTEJIbHBIX CTaful auddepeHLUa-
UM peJKOMeTa//IbHbIX WHTpPY3ud [6,9].
HapylueHune njiaBHOU JIMHUY CIIEKTPa MPoO-
HUCXOJUT C pasjelieHueM Ha 4YeTbIpe
rpynnel (Tetpazsl): La-Nd, Sm-Gd, Gd-Ho u
Er-Lu [6,9].

BenuuyrHa cnektpoB TO® paccyuThl-
BaeTCs N0 OTKJIOHEHHWIO KOHLeHTpaLui ce-
pelMHbl TeTpaZbl OTHOCHUTENbHO KpPaeBbIX
3HayeHui[10, 13]

TEi =] Xo/X2/3:1X1/34 x X3/X\/31X%/3,,

Cnexktpsl TO® paccyuThIBaOTCA AJIA
[IepBOY, TpeTbeu U YeTBepTOU TeTpas. 3Ha-
yeHuss P32 HOpMHpOBaHBI K XOHJPHUTY.
CyMMapHOe UX 3Ha4eHHe pacCYUThIBAETCH

no dopmysne TEr4= 3| TE: TE3 TE4 [10,13].

CnexkTpsbl TP npuHUMaKOTCS 3HAYUMBIMY,
ecad TE; >1,1 (M tun), TE: <0,9 (W Tun)

dextom (TIP) obpasyroTca NpU HATUYUHU
BO ¢JIIOMJAax 3HAYUTEJbHBIX KOHLEHTpa-
LIUH JIeTYYUX KOMIIOHEHTOB, a TaKXe — IpU
M3MEeHEeHWU  KHUCJOTHOCTHU-LIeJI0YHOCTH
cpefbl. Hannvue cnekTpoB TeTpaj-3dpdek-
TOB P32 4eTko npocnexuBaeTca [Jd 3a-
KJIIOYHUTEe/bHBIX CTaAul JuddepeHnmanuu
peZlKOMeTa/lJIbHbIX MHTPY3ui [6, 9].

Pacnpenenenue P33 nokasbiBaeT, YTO
B IIpeo6J1aiaolei 4acTH 30J10TOPYAHbBIX U
MOJINO/I€EHOBBIX MECTOPOXK/eHUHU HCTOYHU-
KaMU pyJ, OblIM pa3HOI/yOWHHbIE, B pas-
HOW cTeneHU AuddepeHMPOBaHHbIE Mar-
MaTHU4YecKHue o4yar (puc. 2).

Tak, HanpruMep Ha JIFD6aBUHCKOM 30-
JIOTOPYAHOM MECTOPOXJEHUHU M0 pacmpe-
feneHuro P33 BelgesnoTcA [Be I'PYINIbI
KBapleBO-CyJbOUAHBIX pyA. Marmatuye-
CKHe UCTOYHUKHU MepBOU rpymbl GyHKIHU-
OHHUPOBA/IM B BepXHel KOHTHHEHTAJbHOU
kope (BKK) [Eu/Sm - 0,17-0,19; (Gd/Yb) pm
- 9,9-58,0], BTOpO¥ rpynnel — B HUXHEU
koHTUHeHTalbHOU kKope (HKK) [Eu/Sm -
0,31-0,33; (Gd/Yb)pm - 1,40-1,44]. Pyno-
HOCHble MarmMaTUTbl I€pBOM TIPYIIIbI
(Eu/Eu* - 0,58-0,66) oTHOCHUTEJBHO BTO-
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po¥i rpynsl (Eu/Eu* - 0,84-0,86) 66111 60-
nee nuddepeHnipoBaHbl. MarMaTuueckue
VMCTOYHUKHU BTOpOM rpynmnsl ().Sc - 3,7-4,1)
OTHOCUTEeJIbHO NepBo¥ rpynnsl ().Sc - 3,6-
3,8) xapakTepH30BaIKCh 60Jiee BBICOKUMU
KOHLeHTpaLUAMH 3JIEMEHTOB CKaHAUEeBOU
rpyINIbl, @ TaKXKe 60Jiee BLICOKUMU KOHIIEH-
Tpauusamu y,P33 [5] (Tab6.a. 1). I[lo cooTHO-
meHusAM P3D aHasornyHas cuTyaunus Xa-
pakTepHa A Tanaryuckoro, CpenHe-T'os-
rotauckoro, Kapuiickoro u MTakuHCcKOrO
MeCTOPOX/JAEeHUH, Te MarMaTU4ecKue HUC-
TOYHUKU DPYJ OYHKLMOHUPOBAJIM KaK B
BepXHEW, TaK U B HUXKHEU KOHTUHEHTAaJb-
HOU Kope (puc. 3, Tab6.1. 1).

Ananus pacnpegesnienus P39 nokassl-
BaeT, YTO aHAJIOTUYHble 3aKOHOMEPHOCTH
pacnpeneneHuss P33 TUNUYHBI U JJi MO-
JINOJIEHOBBIX MeECTOpOXAeHUu. OTindue
3aKJIDYaeTCs B TOM, YTO Py bl MOJIUO/EHO-
BbIX MECTOPOX/JEeHHUA B CPaBHEHUH C 30J10-
TOPYAHBIMU MeCTOPOXKJEHUSMU XapaKTe-
pusyroTcad 6o0Jiee HU3KUMHU KOHILIEHTpa-
uusaAM » P33 U 3/71eMeHTOB CKaHAWEeBOU
rpynnel (puc. 4, Tab6J. 2).

Pacuet TeTpa/-3pPeKTOoB B clieKTpax
JIAHTAHOU/I0B MOKa3bIBaeT, YTO B Npeobia-
Jlarolei yactTu npo6 MoJn6eHOBBIX U 30-
JIOTOPYAHBIX MeCTOPOXKJIEHUW OTMeya-
toTcst TA® M u W-Tunos, cBUZETENbCTBYIO-
1iMe O HaCbhIIEHHOCTU PYZOHOCHBIX MarMm
JIETy4UMU KOMIIOHEHTaMH (TabJ1. 1, 2).

TakuM o6pa3oMm, B pe3y/ibTaTe KOJIIU3U-
OHHBIX mpoilieccoB (J..3) o6pa3oBaHUe pa3HO-
rJIyODUHHBIX B pa3HoO#l cTeneHu AuddepeHnu-
POBaHHBIX PYAOHOCHBIX MarMaTH4YecKUX O4Ya-
rOB CBSI3bIBAE€TCS C BO3/I€MCTBHEM MaHTHIHBIX
NOTOKOB B HU3bI JUTOChepbl. OCOOEHHOCTU
pacnpefenenus P33 B pysax Me3030HUCKUX 30-
JIOTOPY/JIHBIX U MOJIMO/IEHOBBIX MeCTOpPOXK/e-
HUM BocTouyHoro 3abaiika/ibsi YKa3bIBalOT Ha
o6pa3oBaHHeE UX 3a CUET PA3HOIJIYOUHHBIX U B
pasinyHOM cTeneHu JAubPepeHMPOBAHHBIX
MarMaTH4eCcKMX HMCTOYHHKOB. Pyabl 30J10TO-
PYAHBIX MECTOPOXJeHUH, CcHOpPMHUpPOBAHHbBIE
3a cyeT MarmatuTtoB HKK B cpaBHeHUu c py-
JlaMH, o6pa3oBaHHbIMU U3 MarmMaTuToB BKK,
XapaKTepU3YITCs TOBBILIEHHBIMH COJEpKa-
HUAMU Y,P33, MeHbIIMMMU 3HAUYEHUSIMU CTe-
neHu auddepeHIMAMM MarMaTHYeCKUX OYa-
roB. Pysibl MOJIMG/1€HOBBIX MECTOPOXK/AEHUH B

CpaBHEHUHU C 30JI0TOPYAHBIMUA MECTOPOXK/EHU-
SIMU XapaKTepHU3ylTcsd 60jiee HU3KHMU KOH-
HeHTpauusaM Y P33 u 3/ileMeHTOB CKaH/MeBOU
rPYMIIbL
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Puc. 2. lnarpammbl  (La/Yby pm - (Gd/YDb) pm
PY/l 30JI0TOHOCHBIX (a) 1 MOTMO/IEHOBBIX (6) MecTo-
poxzaeHUH BocTouHoro 3abalkanbs, XapaKTepusy-
I0IIUX HAJIMYKE PAa3HOTJIYOUHHBIX PYAOHOCHBIX Mar-
MaTHU4YeCKUX UCTOYHUKOB. HopMupoBaHue Mo npu-
MUTHBHOMR MaHTuu [11].

a) pyAbl 30JI0TOPYAHBIX MECTOPOXKAEHMUIH: 1 -
Jlto6aBUHCKOTO, 2 - TanaTtylickoro, 3 - BepxHe-Anu-
WHCKoOTO, 4 - Kapuiickoro, 5 - AnekcaH/IJpoBcKoro, 6 -
HrTakuHckoro.

6) Pyabl MOIM6/IEHOBBIX MECTOPOXKAEHHUH: 1-
[lTaxTramuHCKkoro, 2 - byrpanHckoro, 3 - ’KupekeH-
ckoro, 4 - JlaBeHuHCKOTO. ['TyOMHBI QYHKIIMOHUPO-
BaHHWA MarMaTH4YeCKUX paciljaBoB: | - HanMeHee
ray6unHbele, II - rny6unnsble, 111 - Hanbosee ray6uH-
Hble.
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Puc. 3. Pacnpegenenue pejko3eMeJIbHbIX
3JIeMEHTOB B py/laX 30JI0TOPYAHbIX U MOJIUO/e-
HOBBIX MecTOpOXJeHul BocTouHoro 3abaiika-
Jabs. 1 - obsactu pacnpegesneHns P33 B HUX-
Hell KOHTUHEHTAJbHOU KOpe, 2 - 06J1acTH pac-
npezeseHue P33 B BepxHell KOHTUHEHTA/JIbHOMN
Kope.

MecTopoxaeHus:

a — Kapuiickoe 30/10TOpyAHOE,

6) - JIto6aBUHCKOE 30JI0TOPY/HOE,

B) - XKupekeHckoe M0/16/i€eHOBOE.

¥ Ce

ISCAAAAAAAAAZy
ol m2

PucyHok 4. [luarpamma »'Sc - Y.Ce - }’Y
PYA 30JI0TOPYZLHBIX U MOJMOGJEHOBBIX MeCTO-
poxaeHu# BoccTouHoro 3a6alikanbs. 1 - pyasl
30JI0TOPY/Z HbIX MECTOPOXKAEHUH, 2 — PyLbl MO-
JIN6/1€HOBBIX MeCTOPOXKJeHUH.

> Ce =) (La-Nd),

XY =Y (Sm-Ho),

>Sc=Y(Er-Lu) o [5].
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PECULIARITIES OF DISTRIBUTION OF RARE EARTH ELEMENTS IN ORES OF GOLD
AND MOLYBDENUM DEPOSITS IN EASTERN TRANSBAIKALIA

Abramov B.N.

Doctor of Geological and Mineralogical Sciences, Leading Researcher of the Laboratory of Geoecology and
Ore Genesis of the Institute of Natural Resources, Ecology and Cryology of the SB RAS, Chita

Address: PO Box 521, 16a, Nedorezova str., Chita, 672014, Russia
E-mail: b abramov@mail.ru

Abstract. Analysis of the distribution of rare earth elements (REE) evidence of formation of ores of gold and
molybdenum deposits, Eastern Transbaikalia, from mid-water in different degrees are differentiated-lying magma
chambers, which functioned as the upper continental crust (VCC) or lower continental crust (NCC). It is established
that gold and ore deposits formed from relatively NK-derived magmatites from ores of magmatites In the VC are
characterized by a lower degree of differentiation, and large concentrations of Y REE. Ores of molybdenum deposits
in comparison with gold deposits are characterized by lower contents of heavy REE and lower values of REE.

Key words: Gold and molybdenum deposits, rare earth elements, mid-water magma chambers, Eastern
Transbaikalia.
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VJIK 550.42

U-Pb AATHPOBAHUE MNbI BbICOKOGAPHOIO KUCNOI0 FPAHYIHTA (PAHOH
CENA FPMAWHO, BENNOMOPCKAA JHNOTMTOBAA NPOBUHLHA)

Aokykuna K.A.

Konunoe A.H.

Kayauua T.B.

Ban K.B.

BboHndapeHko I'.B.

Kanguaar reosioro-
MHHepaJoruyecKux
HayK, BeIyLIMi Hay4-
HbIH coTpyAHUK Jla-
60paTOpUHU TEKTO-
HUKH PaHHETO JJOKEM-
6pus, ['eosornyeckuii
unctutyt ([TMH) PAH

CTapmiuil Hay4YHbIH
cotpynHuk Jlaboparo-
puel TEKTOHUKH paH-
Hero lokeM6pus, ['eo-

JIOTH4eCKUH UHCTH-

tyT (TUH) PAH, Un-

CTUTYT 3KCIIepUMEH-
TaJIbHOW MUHepaJIo-
ruu PAH

JloKTOp reosioro-Mu-
HepaIoruyecKrx
HayK, BeIyL1i Hay4-
HbIHM COTPYZAHUK, UH-
cTUTyT reosiorun KHI
PAH, AnaTuThbl

Kanguaar reosioro-
MHHepaJoruyecKux
HayK, Hay4HbI# co-
TpyAHUK, UHCTUTYT
3KCIIepUMEHTA/IbHON
MuHepasorud PAH

Kanpupat ¢pusuko-
MaTeMaTU4eCKUX
HayK, 3aBelylouias
JnabopaTtopueit pusu-
YeCKHX METO/I0B HC-
cjegoBaHul, MHCTH-
TYT 3KCIIEPUMEHTAJb-
HOU MUHEpPaJIoruu
PAH

Appec: 119017
MockBa, [IbKkeBCcKUH
nep, 7
E-mail: dokukina@mail.ru

Appec: 119017
MockBa, [IbKeBCcKUH
nep, 7
E-mail: konilov@iem.ac.ru

Appec: 184209, r.
AnaTutsl, yJ1.
®epcmaHna, 14
E-mail: kaul-

ina@geoksc.apatity.ru

Appec: 142432, Moc-
KOBCKasl 00J1aCThb, I'0-
poa YepHoroJsioBKa,
yJI. aKaJIeMUKa
OcunbsHa, a.4
E-mail:
kvv@iem.ac.ru

Appec: 142432, 1.
YepHOroJI0BKa, YJI.
AkazeMuka
OcunbsHa, a. 4
E-mail:
bond@iem.ac.ru

Annomayusn. Memamopguueckue Komniexcol me30-Heoapxeticko benomopckoil sxknoeumosoii npogunyuu 10-
Kanusyiomes 6 nopooax FOoicno-Konbckoil akmuenol KOHMUHEeHMAaabHol OKPAuHbl 800716 Ce6epO-60CHMOYHOU OKPAUHYL
Me30apxecko-naneonpomeposolickozo beromopckoeo akxkpeyuonnozo opoeena. Ixnosumuszayus 8 accoyuayuu I puouno
(Benomopckas axk102UmMosas NPOGUHYIS) NPOSGIEHbL 8 NOPOOAX OCHOBHO20 COCMABA: OAKAX U PPALMEHMO8, BKIIOYECH-
HbIX 8 KUCbIE NOPOObl ME30apXelcKOU KOHMUHEHMATbHOU Kopbl. Hccredoeana nempozpaghus u 2eoxumusi Jcuivl dHoep-
buma, nepecexaroujeli IKI02UMUIUPOBAHHYIO NOPOOY OaliKU 2a6OPOHOPUMOS, U OAMUPOBAHbI YUPKOHDL, U36IEHEeHHbIE U3
amoil scunwl. Munepanbusill napazenesuc spanama, Opmo- U KIuHONUPOKCEHO8, KUAHUMA, 8bICOKOMUMAHUCTOZ0 OUO-
MUma, NAa2UoKIa3a U Keapya 6 dicuie Oblil CHOPpMUPOBAH NPpu NOCM-IKI02UMOBOM MEMAMOPPUIMe SPanyiumosoll ga-
yuu nosviuenHovix oasnenui ~ 12.5 koap npu 750 °C. Memamopghuueckue yupkorwl 6 sicuie ¢ gozpacmom 2717 + 13 man
Jiem codepaicam 6KIOHeHUs. oMpayuma u gernesuma, U cOOmMEemMcmeeHHO 0ZPAHUYUBAIOM BPEMSL IKI0UMOBO20 Mema-
Mmopghuzma ve monodice 2.72 mapo nem.

Knroueswie cnosa: Mesoapxeu, Heoapxetl, Beromopckas 3knosumosas npoGuHyUsl, IK102um, epaHyium, sHoep-

oum, amgpubonum, yuprxon, SHRIMP 11, oatika

BBeseHue

B npepenax 10>xH0-Ko/1bCKOM aKTUB-
HOW OKpaWHbl BJl0JIb CEBEpPO-BOCTOYHOU
rpaHulbl besloMoOpcKOro akKpenruoHHOIO
OoporeHa pasMellleHbl TeJla 3KJOTUTOB,
cbopMUpOBaHHbIE B pe3y/bTaTe Me30-Heo-
apXelcKou CyOAYKIUM OKeaHWYEeCKHUX U
KOHTUHEHTAJIbHbIX KOMILJIEKCOB (acconua-
yuu Canma u puguHo). [IpoTosiiToM akJo-
ruToB Ca/iMbl 6bLIM TabOPOUbI CPEJUHHO-
OKEaHHU4YeCKOIo Me/lJIeHHO-CIIpeJMHI0BOTO
xpebTa ¢ Bo3pacToM mpoTosuTta 2.89-2.82
MJIpA JieT [MuHL U fp., 2010; Konilov et al,,
2011]. B accoumnanuu 'puAMHO 3KJIOTUTHU-
3allMM MO/BeprajiuCb KOHTHUHEHTaJIbHble
OpPO/JbI, Ipe/iCTaB/IeHHble THelicaMU TOHa-
JINT-TPOHAEMUT-IPAHOLUOPUTOBOM
(TTT) cepumy, a Takxke JAWKU U GparMeHThl
IIOPOJi OCHOBHOI'O COCTaBa BKJ/IIOYEHHbIE B
TTT rueycel. DKJIOrMTU3MPOBAHHbIE JAUKHU

['puMHO UMET XMMHUUYECKOe CPOJCTBO C
OKeaHU4YeCKMMHU KoMIulekcaMu CaiMbl U
MOTIJIM, KaK NpeJlecTBOBaTb PACKPBITHIO
CaJIMMHCKOI'O OKeaHa, TaK U OBbITb NPOU3-
BOJIHBIMHU Me/lJIeHHO-CIIpeJUHTOBOT0
XpeOTa, MOrpy:Kalollerocss B 30Hy CyOAyK-
nuu noj Kpa KoJsIbCKOro KOHTHHEHTA
[Muny v ap., 2010]. [JeTanbHble Uccaeno-
BaHUSA NMPUBEJU HAC K BbIBOJY O TOM, UTO
9KJIOTUTOBBIM MeTaMOpuU3M BCeX NOPOJ
Be/loMOpCKOU 3KJIOTUTOBOM NPOBUHIUHU
OblJ1 He MoJI0XKe 2.7 MJIpJA J1eT Ha3ak, Madu-
yeckyMe Jalkd [puAMHO Kak HHTPY3UH
BHe/IpAJINCh paHbllle, a MeTaMOpPpU3M 3K-
JIOTUTOBOU danuu nopoj acconyanuu ['pu-
JIMHO TpOM30llIe 1 B pe3ybTaTe Me30-Heo-
apxelcko# cy6aykuuu [MuHn u fp., 2010].
llesbro AaHHOTO KCCIe40BAHUS OBIIO MOJ-
TBepK/JeHHe apXelCKOro BO3pacTa 3K/JI0TH-
TOBOr0o MeTaMopdusma.
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PaHee MBI JaTHUpoOBa/M MeTacoMaTH-
yecKre NMPOXUJKHU C Bo3pacToM 2.4 MJpJ
Jet [[lokykuHa u ap., 2012], koTopble nepe-
CEKaloT 3KJIOTUTU3UPOBAHHYIO JalKy OJIU-
BUHOBBIX T'aOOpPOHOPUTOB Ha BOCTOYHOM
OKOH4YaHMHU cesia ['pUANHO U CBA3aJIU UX C
aKTUBHbBIMU TEKTOHO-TEPMaJIbHbBIMU CO-
OBbITUSAAMM Hauyajla [aJieopoTepo304, BbI-
3BaHHBIMHU NMOJA'BEMOM CyNEpPIIIOMa B MaH-
TUHHOM 006J1aCTH, IO CTUJIAIONIEH BOCTOY-
Hy10 4acTb PeHHOCKaHJWHABCKOTO LIMTA.
OpHako Jpyrue ucciefoBaTeld peruoHa
['punHO moJsaralT, YTO LLUPKOHBI C BO3-
pacTtoM 2.4 MJIpJ J1eT, BblJieJIeHHble U3 3K-
JIOTUTU3UPOBAHHbIX MapUYECKUX MNOPOJ,
(6yauH u faek) [CirabyHOB U Ap., 2003, Cia-
6yHoB U ap. 2011] cooTBeTCcTByeT Bpe-
MeHU UHTPY3UU MadUUeCKUX Jjaek, U Bbljie-
JIAIOT B MCTOPUM pervoHa JiBa 3Tana 3KJIo-
TUTHU3allMU - apXelCKud Ha pybexe 2.7
MJIPJL, JIET, CBSA3aHHBIM C MOTPYKEHHUEM ap-
XeHCKHUX OKeaHW4YeCKHX M0po/J, B 30HY Cy0-
aykuuu [BosmoguueB u ap. 2004], u Jo-
KaJIbHbIM IaJIe0NPOTEPO30MCKUN 3IKJIOTHU-
TOBBIA MeTamMopdu3M C BO3pacToM ~ 2.4
MipA JieT [CnabyHoB u Ap., 2011]. I'pynmna
rcciaegoBaresied u3 Cankr-Iletepbypra pe-
AT Npo6JeMy NpoIlle U pacCMaTPUBAIOT

9KJIOTUTOBBIM MeTaMOpP)HU3M B paMKax 0/-
HOI'0 MaJeoNpOTEPO30MCKOTO COOBITUA C
Bo3pactoM ~ 1.9 mapg siet [CKy6/10B U Ap.,
2011 u ccbuikd B Hel|. Mbl gaTupoBaiv
LJUPKOHBI B METaMOpPPU30BaHHbIX MapUye-
CKUX JaWKax Ha MbIce Baprac u Ha Mbice
['PUAMH U NTOJIyYU/IM apXeHCKUM UHTepBaJl
VHTPY3UU 06asuToBOM Marmbl 2.87-2.82
MipA et [[lokykuHa u gp., 2012]. s Toro
YTOOBl yOeJUTbCA B apXelCKOM BO3pacTe
3KJIOTUTOBOr0 MeTaMopdu3Ma Mbl JaTHUPO-
Basu MetozoM SHRIMP II nupkonbsl u3
»KUJIbl BbICOKOOApPHOTO 3HAepOuTa (KuC-
JIOr0 TpaHyJIMTa), epeceKawleil 3KJI0TU-
TU3UPOBAHHbIN OJIMBUHOBBIM TrabOpOHO-
PUT Ha BOCTOYHOM OKOHYaHUM cesa ['pu-
JuHo (puc. 1).

OnucaHue 06’ beKTa

U3 anpepbuTa ObLIO OTOOpaHO JBe
npo6sl. [lepBas npo6a 1111-06 6bL1a OTO-
OpaHa M3 KOPHEBOW YacTH KHUJbl — B ee
HayaJle, HeJJaJIeKO OT ee UICTOYHHKA BO BMe-
IIAIIIUX TOHAJUTOBBIX THelcoB. Bropas
npo6a 1111-09 6b11a oTobpana B 10 meT-
pax Ha BOCTOK Ha HNPOTSKEHUH KHUJIbI
BHYTPb TeJa 3KJOTUTU3UPOBAHHOTO OJIU-
BUHOBOTIO0 rab6poHopura (puc. 1).

30m

suaepour 1111-06

benoe mope

|:| THEHC

IMOJIOCYaTOCTh

Puc. 1. l'eosiornyeckas cxema BOCTOYHOTO OKOH4YaHus cesia [puguHo [BosoanyeB u
Zp., 2005] u poTorpadus *xu/bl 3HAepOUTOB B Jlalike MeTarab6poOHOPUTOB.
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['paHnna MexJay SKJIOTMTU3UPOBAH-
HbIM TAaOOPOHOPUTOM U IH/IEPOUTOBOM KHU-
JIOM XapaKTepu3yeTcs TOHKOU 30HOM, CJIO-
)KEHHOM TI'paHaT-OpPTONUPOKCEHOBBIM aM-
dubosutom (puc. 2a, 6). KpaeBas 30Ha 3H-
JlepbuTa MOLIHOCTBbIO OKoJio 1 cM mpep-
CTaBJieHa PaBHOBECHBIM I'DaHaT-KJWHOMNU-
POKCEH-OPTONUPOKCEH-OMOTUT-IJIaTUO-
KJ1a3-KBaplieBbIM MHHepaJbHbIM Iapare-
He3ucoM (npoba 1111-06, puc. 1, 2a, B) uau
TAKOM e MHUHepaJIbHOM accouuanyen, HO
6e3 opTonupokceHa (mpo6a 1111-09). lien-
TpaJbHasd YacTb JHJAEPOUTOBOU >KUJIbI
npeAcTaB/sieT cO60M KMaHUT-TPaHATOBBIM
THENC C peIKUMU KJIMHOTMPOKCEHOM U Op-
TONMHUPOKCEHOM (pHC. 23, T).

['paHaT M3 LeHTpaJbHOU «THEUCo-
BOM» 4YaCTU 3HJAEPOUTOBOU KUJIbl UMEET
APKO BBIPQXKEHHYI0 NPOTpaZHy0 30HaJlb-
HOCTb (pHUC. 2T) C BBICOKHUM COJiep>KaHUEM
aJIbMaHJWHOBOTO U IPOCCY/IAPOBOr0 MUHA-
JIOB B s1/jpe, U COJIEPKUT BKJIIOUEHHS KHa-
HUTa U oMdanuTa (A0 21 MosbHBIX % ]d) B
KpaeBoU yacTu. [paHaT u3 ampuboanTa U
KpaeBOU 3HJepOUMTOBOM YaCTU KHUJbI [10-
CTAaTOYHO FTOMOTEHHBI 110 cOCTaBy (pUc. 26,
B) C HE3HAYUTEJIbHbIM yBeJMYeHUEM allb-
MaH/JMHOBOTO MMHaJIa Ha KalilMax 3epeH.

KinnHonupokceH B 3HJEpPOUTOBOM
*uie popmupyeT (1) CUMIIEKTUTONOA006-
Hbl€ CTPYKTYPHI C JIATMOKJIa30M U (2) MUK-
pPO3epHUCTBIN T'PaHOOIACTOBBIN arperar C
OPTONUPOKCEHOM, FPAHAaTOM U GUOTUTOM B
KBapl-N0JIEBOIINIATOBOM MaTpHUKce. buo-
TUT coep>UT 0 5.8 macc. % TiO2. B Heko-
TOPBIX CJydasax HabJI0aeTcsa NporpajgHbIi
pPOCT pyTHJia BOKPYT UibMeHUTA (pUc. 2 B).
Ouenka PT-mapaMeTpoB KpuCTa/lJIU3alUU
MeTaMopdUUECKOW MUHepPaJbHOU accolu-
allMy COOTBETCTBYET YCJOBUAM aluu rpa-
HYJIUTOB MOBBIIIEHHBIX JaBjieHUN ~ 12.5
k6ap npu 750 °C.

JH/lepO6uTOBas XUja UMeeT TOHAJIU-
TOBBIM cocTaB (Si0z 60.6-64.2, Na0 3.82-
4.23, K20 0.92-1.52, Al203 15.2-16.1, TiO2
0.42-0.72, XFeO 4.54-7.51, MnO 0.08-0.12,
MgO 3.5-4.0, Ca0 5.0-5.2 Bec.%) npu MarHe-
suanbHocTU 0.49-0.58. Cnektpnl P33 xa-
pakTepusyeTrcsa ob6oraueHuem B JIP3D
(La/Lu)n=9-13. [Ipob6a 1111-06 (xkopHeBas

4acTh KUJIbl) OTJIMYAETCS M0 COZepKAHUI0
pelKUX U pacCesiHHbIX 3JIEMEHTOB OT
npo6bl 1111-09 (Ha NPOTSKEHUU KUJBI B
Tesio rab6poHopuToB). [lopojga mnpo6bI
1111-06 pensietupoBaHa B P33, kpynm-
HOHWOHHBIX JINTOPUJIbHBIX 3JIeMeHTax, 000-
raiieHa BbICOKO3apsiHbIMU U UMeeT I0J10-
)KUTEJbHYI0O  €BPONMEBYD  aHOMAaJIMUIO
(Eu/Eu*=1.21) B oTinyne ot npo6s1 1111-
09 (Eu/Eu*=0.55).

U3 npo6s1 1111-06 66110 BbIAEIEHO
HeCKOJIbKO Ipynn nypkoHa. [lepBas rpynna
(touku 1.1 u 2.1, puc. 3a) npejacraB/eHa
6ecriBETHBIMU BBITAHYTBIMU OKpYTJIEH-
HbIMU 3€pHaMM C XOpOLIO BbIpaXKEHHOU
TOHKOW OCLUJJIATOPHOM 30HAJbHOCTHIO,
HU3KUMU KoHUeHTpanusamu Th (36-77
ppm) u U (68-94 ppm), OTHOCUTEJILHO BbI-
cokumu Th/U oTHomenusmu (0.55-0.85),
no3utuBHOU 1epuesoit (Ce/Ce* = 19-29) u
HeraTuBHOU eBponueBod (Eu/Eu* = 0.33-
0.52) anomanusimu u o6oraueHuemM B TP33
(LuN/SmN = 73-155, LuN/LaN = 1313-4153)
(Tab. 1). Bospact Takux nupkoHoB ~ 3.0
MJIPA, €T (Tab. 2).

KopuuyHeBaTble  pe3opbOHpOBaHHbIE
3epHa LIUPKOHOB BTOPOM Irpynibl Ha KaTo-
JIOJIIOMUHECHEHTHbIX u300paxkeHusx (CL)
MMEIT SpKO BbIpaXXeHHble f/ipa U OTO-
POYKH, UMeIOLHe CUJIbHO pa3/iMyaroluecs
xapaktepucTuku. CBetsible B CL dapapa
MMEIT €1ab0 BbIPAXXEHHYIO0 OCLUJLIATOp-
HYI0 30HaJILHOCTD (ToukH 3.1, 5.1, puc. 3a),
yepHble OTOPOYKHM XapaKTepU3yKTCHd OT-
CYTCTBHEM BHYTpPEHHEH CTPYKTYpPbI (TOUKU
3.2,4.1,5.2, 8.1, puc. 3a). Aapa xapakTepu-
3YIOTCS OTHOCUTEJIbHO BBICOKMMHU COZep-
kaHussMU U (165-431 ppm) npu HU3KHX
cogepxanusx Th (25-61 ppm) u Th/U ort-
HoweHusimu 0.15-0.16. Aapa umeroT BbICO-
KHe COJlep»KaHUSl peJiKO3eMeJsIbHBbIX 3Jle-
MeHTOB (XREE = 1497) c nyockum cnek-
TPOM pacnpejie/leHds] U 3Ha4MTeJIbHbIM
oboramenueM B JIP33 (Lun/Smy = 1.7,
Lun/Lan = 17) c oTpunaTesibHOU eBpomnue-
BOW U IOJIOXKUTEJbHOU L|epUeBOW aHOMa-
ausamu (Eu/Eu* = 0.39, Ce/Ce* = 1.6) (Tab.
1). 207Pb/206Pb Bo3pacT 3Tux snep 2.83-
2.88 mapp et (Tab. 2).
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Puc. 2. BSE uzo6paxenus uinda (a) u rpaHaToB (6-T) U3 pa3HbIX 30H B 3HApOUTOBOM KUJIbI
(mpo6a 1111-06) 1 KOMNO3ULMOHHBbIe NPOQUIN Yepe3 rpaHaThl. B BepxHel yacTu usobpaxe-
HUSA MOXKHO BU/JIeTh KOHTAKT »KUJIbl C OPTONMUPOKCEH-TPAaHATOBbIMU aMpubonTaMu, chop-
MHUPOBaHHBIMHU 110 JlaliKe 3KJIOTUTU3MPOBAHHBIX OJIMBUHOBBIX rab6poHOpUTOB. Ha Bpeske
JleMOHCTPUPYeTCs YBeJIMUeHHOe N300paykeHHe pyTUJIa BOKPYT UJIbMEHNUTA, 0003HaYeHHOe
Ha M300pakeHHHU OesibIM KBaJpaToM. Ap — anaTuT, Bt - 6uotuT, Cal - kaabuuT, Grt - rpaHar,
Hbl - am¢pu604, Cpx - k1ruHONKPOKCeH, llm - nnbmenuT, Kfs — kanueBbiii nosieBoy mmnat, Ky -
kuaHuT, Opx — opronupokceH, Pl - nnaruokias, Rt - pytua, Qtz - kBapu,.

Hayku o 3emne / GeoScience — 2018 - Not 047



Петр Докукин
047


TEONIOTUA / GEOLOGY

Tao6una 1.
CopeprxaHUe MaJlbIX 371eMeHTOB (ppm) B UCC/IeJOBAHHBIX LUPKOHAX U3 3H,epOUTOBOM >KUJIBI, Ce-
BEPO-BOCTOYHAsl OKparHa ceJsa ['puguHol

Sample [ P
Mpo6a 1111-06
1111-06.1.1
1111-06.2.1
1111-06.3.1
1111-06.3.2
1111-06.5.1
1111-06.5.2
1111-06.8.1
1111-06.9.1|53.07
Mpo6a 1111-09
1111-09.1.1|81.45
1111-09.3.1(128.34
1111-09.4.1(160.65
1111-09.6.1(130.95|
1111-09.6.2(159.21]
1111-09.7.1| 0.68
1111-
09.7.1D B
1111-09.9.1|228.78
1111-09.9.2|63.85

[Ca | Ti [ Li [Sr| Y [Nb|[Ba|La| Ce |[Pr|Nd]| Sm | Eu] Gd | Dy |Er]| Yb [Lu] Hf [Th| U

1.96
6.47
3497
10.01
0.01
42.78
3.95
6.23

6.67
119.26
21.88
11.58
5.18
19.48
4.56
6.16

2.41
4.89
18.77
45.28
30.41
42.78
71.18
33.30

0.59
0.82
93
0.63
0.44
2.80
0.57
0.52

729
877
1026
231
405
1082
296
377

11.46
7.45
17.52
9.94
59.93
11.60
14.30
36.79

0.79
19.28
11.18

3.53

1.98

6.04

2.03

2.07

0.11
0.36
27.99
0.46
0.38
10.99
0.58
0.30

9.76
25.99
198.97
8.75
11.19
85.41
8.25
11.43

0.06
0.31
331
0.56
0.34
11.86|
0.60
0.31

0.91
2.95
2479
4.20
2.62
99.18
4.73
2.60

1.87
4.12
177.4

0.48
1.52
23.2

10.33
19.31
185.02
3.53 |0.55| 6.80
2.68 |0.43| 8.37
101.15/15.35146.46
4.33 |0.66| 8.15
3.27 |0.77]10.96

126
141
143
36
167
330
48
132

269
281
299
76
29
112
108
29

48
50
50
13
29
55
20
24

7382
6255
11084
8552
8681
9803
8731
9531

26
65
77
11
23
69
16
61

74
112
550
402
240
529
698
377

55.25
1303.02

0.42
0.89
0.27
0.70
0.34
18.56

20.53

19.96
11.66

5.10
4.62
5.80
5.73
3.12
8.07

8.44

6.81
6.02

22.40
25.62
14.44
10.16
1.45
8.29

10.83

5.69
20.82

0.33
0.52
0.58
0.45
0.77
0.49

0.71

101
0.45

297
353
360
374
167
265

273

473
195

30.27
14.36
6.31
12.22
5.55
19.33

14.53

9.73
9.11

0.77
0.32
0.68
0.54
0.42
1.89

181

121
1.06

0.04
0.06
0.04
0.08
0.02
140

176

0.13
0.13

13.31
13.70
21.15
19.90
15.59
22.46

24.53

13.80
10.05

0.08
0.08
0.05
0.06
0.05
1.24

1.48

0.21
0.16

0.95
1.08
0.77
0.71
0.45
9.79

11.36

3.01
1.35

178
1.79
1.52
146
154
10.84

10.25

3.70
136

0.43
0.44
0.21
0.16
0.18
147

1.66

0.42
0.30

8.32
871
8.56
7.93
7.41
16.74

16.71

14.49
4.77

94
126
123
123
124

97

105

138
77

25
30
30
30
21
24

25

42
16

18
24
21
22
16
17

17

25
14

9421(106/239
10246121{303
9480|7197
9802|5373
7934|3842
9156|3673

907444 |89

8318|50 | 34
932469 (170

Dunepburonas xwuna, npoda 1111-06

3006 + 53 man 1em
CKBO = 0.14,n =3

""Pb/"Pb

2879-2830

Konrxopoanmnusiii 603pacm
2743 £5.6 man rem
CKBO=19,n=3

Geposimnocmo = (.17

"Pb/"Pb 1984 + 22 man nem

207

Pb/zssU

10 14 18 22

3.0 mapy sier

Bl e 2.1
2.88-2.83 muipiLiier

-0-3.1 -@-5.1
2.74 mupa et

TR RETTT R AT R TTT i S wwy TR AT

—-3.2-0-5.2 8.1

Il | Il 1 Il Il | Il

Il | | Il | |

0"""La Ce Pr Nd Sm Eu Gd Tb Dy

Er Yb Lu Y

Ouzepburosas xuna, mpoda 1111-09

2717 £ 13 man nem
CKBO=13,n=38

Konkopoanmuwiit 6ospacm

2V

LHPKOH 7 XOHAPHT

9, /1916 & 33 man nem
b 58
6

10

TTTTI T IO T T T T I Ty 77T

<,

s

MPKOHBI 2.72 MIIPJLJIeT

—e— UEpHBIE s/1pa U KaiMbl

—e— CCEpbIC A/Ipa

1

1.1; 311,92

4.1,6.2
CBCT/IBIC KaliMbl
6.1, 7l

| Y [ S | |

TR TTT W R T ITTEWR VT e AT MR

La Ce Pr Nd Sm Eu Gd Tb Dy

Er Yb Lu Y

Puc. 3. U306paxkeHUs1 LUPKOHOB B KaTO/I0JIIOMUHECIIEHI|U Y, pacnpeeseHre P33 B gaTupo-
BaHHBIX IUPKOHaX (XoHApHUT 1o [Sun, McDonough, 1989]) u fuarpaMMbl ¢ KOHKOpAUEN 1
npo6bl 3HAep6uTa 1111-06 1 1111-09. 1 - UPKOHBI € OCLUJLJIATOPHON 30HAJIBHOCTHIO, 2 -
o6oraieHHble B JIP33 aspa, 3 - BbICOKOYpaHOBbIEe YepHble KalkMbl, 4 — FPaHyJIUTOBBINA LIUP-
KOH, 5 - HU3KOTOpHEBbIE cepble KakMBbl.

1 Pepkue U paccesiHHbIE 3JIEMEHTBI B LIUPKOHAX (B TOYKax JiokaabHoro U-Pb u3oTonHoro ananusa) onpege-
JIeHbl HA MOHHOM MacC-CIeKTPaJbHOM MUKpoaHanudaTope Cameca IMS-4f B fApocsiaBckoM otaeneHnn Ousnko-
Texnonorudeckoro UHctutyta PAH.
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Tao6una 2.
SHRIMP II U-Th-Pb usoTonHble faHHbIE [Ji151 IUPKOHOB U3 3HAEPOUTOBOM KUJIbI
(mpo6r1 1111-06 1 1111-09)2.

206ph 206ph 207pp
zostt U Th * ZBZ:I:h 238" Zoﬁpb D 207Pb‘ L07Pb‘ zospb'
Touka TS T | % +% +% | Rho
sy % | 206Ph 235 238
% ppm Bo3spacT, MJIH J1eT
TMpo6a 1111-06
;6"11i ~ | 68 | 36 |35.3|055|3042 +55/3013 +19| -1 | 0.224 | 1.2 |187| 25 | 0603 | 23 | 09
321211‘ 026 | 94 | 77 | 454|085 |2869 +44/2952 +14|+3| 0.216 | 09 |167| 21| 0561 | 1.9 | 09
;;lsli 0.04 | 431 | 61 | 196 |0.15 |2740 412830 +8|+4| 0.200 | 0.5 |146| 1.9 | 0530 | 18| 10
(1);1312' 001 | 296 | 12 | 133 | 0.04 |2715 £35(2732 +9|+1| 0.189 | 0.6 |136| 1.7 | 0524 | 1.6 | 09
;éili ~ | 220| 73 | 99.4| 034 |2722 +362735 +10| +1| 0189 | 0.6 |13.7] 1.7 | 0525 | 1.6 | 09
;;?i 003 | 163 | 25 |73.1]0.16|2712 +38/2879 +11{+7| 0.207 | 0.7 |149| 1.9 | 0523 | 17| 09
(1);151,;, ~ |293| 10 | 127 | 0.03 | 2635 +35/2680 +10|+2| 0.183 | 0.6 [127| 1.7 | 0505 | 1.6 | 09
;;?i — | 37| 69 |15.8]1.94|2605 +54{2785 +24| +8| 0.195 | 1.4 [13.4| 29 | 0498 | 25 | 09
;;ili ~ [103] 27 | 301|027 |1890 +31]1984 +22|+5| 0122 | 12 | 57 | 23 | 0341 | 19| 08
(l)étzli 0.02 | 566 | 20 |255|0.04 |2719 £33(2759 +7[+2| 0.192 | 0.4 |139| 1.6 | 0525 | 15| 10
Mpo6a 1111-09
;;tli 033 | 143 | 85 |0.62|64.2|2695 +34/2724 +14| 1 |0.1879| 0.84 [13.45| 1.8 | 0.5190 | 1.6 | 0.88
;;1211' 002 | 596 | 64 |0.11]| 254 |2597 +30|2691 +8.9| 4 |0.1842 | 0.54 |12.60 1.5 | 0.4962 | 1.4 | 0.93
;;‘;i 001 | 192 | 97 | 052|845 |2664 £33/ 2691 +14| 1 [0.1842| 0.83 |13.00[ 1.7 | 0.5118 | 1.5 | 0.88
;;ffi 027 | 67 | 65 |1.01]29.1 |2632 +41|2704 +23| 3 |0.1857| 1.4 [12.91] 23 | 05041 | 1.9 | 081
;;?i 018 | 56 | 32 |0.59| 243 |2643 +40|2737 +20| 4 |0.1894| 1.2 [13.23| 2.2 | 05067 | 1.9 | 0.84
;;?i 050 | 21 | 21 |1.07]9.19 |2668 +55/2736 +35| 3 |0.1893| 2.1 [13.38| 3.3 | 0.5130 | 2.5 | 076
;;212' 051 | 50 | 48 |0.98]21.4 |2586 +41|2718 +25| 5 |0.1873| 1.5 [12.74| 2.5 | 04935 | 1.9 | 078
;;gli 050 | 50 | 34 |0.70| 221 |2643 2432685 +27| 2 |0.1835| 1.6 [12.83| 2.6 | 0.5069 | 20 | 077
;;;li 117 | 60 | 4 |0.07]181|1912 +37/1930 +70| 1 |0.1182| 3.9 |5.63| 45 | 03453 | 2.2 | 0.50
;;?1' 058 | 20 | 42 |213|9.78 |2859 +59|2810 +36|-2|0.1981| 2.2 [15.24| 3.4 | 0.5580 | 2.5 | 0.76
;;;li 0.04 | 108 | 60 |0.57|47.8 |2668 +35/2731 +13| 2 |0.1887 | 0.79 [13.33| 1.8 | 0.5126 | 1.6 | 0.90
YepHble KaiMbl UMEIOT NOBbIILIEHHbIE 270-336, puc. 3a, Tab. 1) xapakTepusyeTtcs
cogepxkanust U (220-566 ppm) u HU3KUe noJioxkutesbHOU 1nepueBout (Ce/Ce* = 3.5-
cogepxanus Th (10-73 ppm) u Th/U oTHo- 4.2) v oTpuLIaTeJbHOU eBpONMEBOM aHOMa-
meHusa (0.03-0.04, nckiawyasg 0A4HO MOBBI- ausamu (Eu/Eu* = 0.34). Tpu Touku fanu
meHHoe 0.34). [Inockuit P33 crekTp Takux KOHKOp/JIaHTHOe 3HayeHue Bo3pacTta 2743
nupkoHoB (Lun/Smy = 23-29, Lun/Lan = +5.6 MJH s1eT (puc. 3a, Tab. 2).

2 UsmepeHus npo6sel 1111-06 BeimosiHeHb! A.H. JlapuonoBeiM, 1111-09 E.H. JlenexuHo#l Ha HOHHOM 30H[e
SHRIMP II (BCETEH); omn6ku — Pbe 1 Pb* — 06bIYHBIN U pa/IUOTeHHbINH CBUHEL, COOTBETCTBEHHO, D - cTeneHb
JMCKOpPJAAHTHOCTH.

Hayku o 3emne / GeoScience — 2018 - No1 049



Петр Докукин
049


TEONIOTUA / GEOLOGY

Tosbko o/iHA TOHKasA KailMa, cepas B
KaToJZoJIIOMHHecueHuu  (Toyka 7.1,
puc.2a), fana Bo3pact 1984+22 MiaH JseT
(207Pb/206Pb) (Tab. 2).

Ha npoTsi>keHuu xusbl (mpoba 1111-
09) B mopoae npeo6/1aaoT U AUOMOpPHbIE
OKpYyTJible WJIA BbITSAHYTble OeclBeTHbIe
JIN60 KOPUYHEBATHbIE LIUPKOHBI (pHUC. 36),
vMemwle B KaTOJOJIIOMUHECLEHIIUU ce-
pbIM UK TEMHO-CepbIl IBeT ¢ “fir-tree” 30-
HaJIbHOCTBIO, THUIWYHOU [JI1 LIUPKOHOB
rpa”Hy/suToBod ¢anuu MeTamopdusma
[Hanmpumep, Vavra et al.,, 1996]. Bospacr Ta-
KUX UUPKOHOB 2717+13 MJH set (puc. 36,
Tab. 2). Pacnipegenenue P33 xapaktepusy-
eTcsl NoJIoXKUTeIbHOH 1lepueBoi (Ce/Ce* =
17-106) u oTpulaTeJbHOW €BPONHUEBOM
(Eu/Eu*=0.18-0.36) aHoManusiMu 1 o6ora-
menueM B TP33 (Lun/Smn = 61-83, Lun/Lan
= 1049-4415) (Tab. 1). Takue [UPKOHBI CO-
OTBETCTBYIOT LMPKOHAM TIPaHyJMTOBOU
danuu MetaMmopdursMa, KPUCTANJIU30BaAB-
IIMMCS B paBHOBECHUM C pacljaBOM
[Whitehouse, Kamber, 2003]. upkoHsbI co-
Jlep>kaT MOHOMMHepaJibHble U MOJINKDPH-
CTa/UINYeCKUe HaHOBKJ/OYeHUs1 (puc. 4),
cocrosuue u3 ¢penrura (3.21 katuoHoB Si
Ha 11 atomoB O), 6uoTHTAa, KBapua u oMmda-
puta (Jd 20 mon.% npu CaTs 15 mou.%).
Bkiouenne omdanuta B MeTamopduye-
CKOM ILMPKOHe MOJATBepXJaeT HallU
npezblAylLivMe BbIBOJbI O BO3pacTe 3KJIOTHU-
TOBOTO MeTamMopdu3Ma He MoJioxke 2.72
miapg JjetT [[JokykuHa u ap. 2012; Joky-
KuHa u Ap., 2009; JlokykuHa u gp., 2010].

HekoTopsble rpaHy/IMTOBble UPKOHBI
coZiepaKaT OKpYTJible CBETJIble UJIU YePHbIe
B CL pgpeBHue sappa. beuio paTupoBaHO
OJJHO JipeBHee CBeTJioe s7po (Touka 9.1,
puc. 3), KoTopoe J1aJlo KOHKOpP/AaHTHOeE 3Ha-
yeHUe Bo3pacTta 2824 +31 mapp Jet. [laTtu-
pOBaHHOe fJpO XapakTepusyeTcs obora-
menueM TP33 (Lun/Smy = 40, Lun/Lan =
1818), nosioxkutenbHOM LepueBor (Ce/Ce*
= 21) u oTpULIaTeJIbHOW €BPONHMEBOU aHO-
Manusamu (Eu/Eu* = 0.18). 3ToT Bo3pacT B
npeziesiax OIUKMOKU COBIAJaeT C BO3PaCTOM
oborauleHHbIX P33 si/ilep LMPKOHOB B KOp-
HEBOM 4acTH uJibl B 1pob6e 1111-06.
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ToJsibKO 0/1HA TOHKas cepasi B KaTOJ0-
JIIOMUHECIIEHIIUM KakhMma (Touka 8.1,
puc.36) Jana KOHKOpPAAHTHBIA BO3pacT
1916 * 33 muH neT (Tab. 2).

®* Omp

SRS
e Bt

®*Ph

100 um

LUPKOH,
R050203

omdarnur,
R061129

R3

R4

130 290 45 610 770 930 1090 1250 1410
BoaHoBoe uucio, cM’

Puc. 4. BSE uzo6paxxeHus NOJUKPUCTAJIU-

YeCKOI'0 BKJIIOYEHHUS B LIUPKOHE U3 POOLI

snAep6buTta 1111-09 u npumepsl PamaHOB-
ckux (KP) cnektpoB B Toukax R3 u R4.

06cyxkaeHue U BbIBO/bI

[Ipo6a 1111-09 Ha npoA0KEHUHU 3H-
JlepOUTOBOM KUJIbl XapaKTepu3yeTcs He-
3HAYUTEJIbHBIM 00OTallleHHEeM >KeJle30M,
KasueM, P33 u oTpuliaTe/lbHOM eBpoIUe-
BOM aHOMaJIMel OTHOCHUTEJNbHO KOPHEBOU
4acTH 3H/JepOUTOBOM KUkl (poba 1111-
06). dTU XapaKTEPUCTUKHU MO-BUJUMOMY
OTBeYarT 60Jiee BbICOKOU CTeleHH IJIaB-
JIeHU S BMellaoluX TOHAJIMTOBbIX THEKCOB
- HCTOYHMKA pacnasa /i GOpMUpPOBaHUSA
KUJIbI 9HJepbuTa. PazHuna coctaBa Mexay
npob6aMU MOKET ObITh 00YCJIOBJIEHA CTEIle-
HbIO0 HAaCbILleHUs paclnjiaBa PeCcTUTOBBIM
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rHEMCOBBIM MaTepuasjoM. Jlpyrumu cJo-
BaMH{, KOpHeBasgd 4acTb 3HJAEepOUTOBOU
KUJIbl COZEPXKUT 3HAUYUTEJbHOEe KOJIhYe-
CTBO HepacllJIaBJIeHHOTO0 MaTepuala H
HacJielyeT ero reoxMMH4ecKue CBOMCTBA.
JTO NpeANoJoXKeHre NMOATBEPKAET 00Jib-
110€e KOJIMYeCTBO JpeBHUX MarMaTHU4eCcKHUX
LUPKOHOB C BO3pacToM OkoJio 3.0 Mipf
JIET, U3BJIeYeHHbIX U3 npo6bl 1111-06, Ko-
TOpbIe BEPOSATHO COOTBETCTBYIOT BpEMEHU
dbopMuUpOBaHUA MarMaTU4yecKoro mpoTo-
JINTA BMeLAKIIUX TOHAJMTOBBIX THENCOB.
BeluucieHue TeMnepaTypbl KpUcTaland3a-
UM LMPKOHOB JajJi0 pa3bpoc 3HaYeHUU
(a1 yupkoHoB 1.1 1 1.2 COOTBETCTBEHHO
635 1 1048 2C). MarmaTu4ecKui LIUPKOH C
TaKHUM ke Bo3pactoM 3.0 MJpA JieT 6bLI U3-
MepeH B Mpobe Jailku MeTarabbpo c BO3-
pacToM BHejpeHus ~2.82 MipJ JieT Ha
Mbice Baprac [Dokukina; Konilov, 2011].
Mogenbnbie Sm-Nd Bo3pacThl THelCcOB ac-
conyanuu puanMHO Takke Me30apxelckue
3089-2973 man net [[lokykuHa U Jp.,
2012].

®opMupoBaHue pe30pOMPOBAHHBIX U
ob6orauieHHbix B JIP33 ¢ Bo3pacToMm 2.88-
2.83 mapg set (?97Pb/206Pb) mMorso 6bITh
CBAI3aHO C T€pMaJ/IbHbIM BO3/l€MCTBUEM Ha
TOHAJIMTOBbIE THEUNChI IPU UHTPY3UHU rab6-
POHOPUTOBOM Marmhl, NOCKOJIbKY 3TOT BO3-
pacT Npuo6JIM3UTENBHO COBNAZAAET C UHTEP-
BaJIoM BpeMeHU POpMHUpPOBaHUSI Maduye-
CKUX faek 2.87-2.82 mupp set. OgHO cBeT-
Jloe B KaTOJOJIIOMUHECLEHLUH SApO B
npo6e 1111-09 gano KOHKOP/AAHTHBIN BO3-
pact 2824+31 MJIH JIET U TaKXe COBNaJaeT
B IpeJeJjiax OWIMOKU C BO3pacToM obora-
meHHbIX JIP33 sep LUPKOHOB M3 MPOOLI
1111-06. BeposATHO, 3TU LUPKOHBI OTBE-
4alT BpeMeHU GOpPMHUPOBAHUS MHTPY3UU
rab6poOHOPHUTOB.

PocT yepHBIX B KaTOJ0/JIOMUHECLIEH-
MU KaWhM C BO3pacToM 2.74 MJpJ JIET Mbl
CBA3bIBaeM C BbICOKOTeMIepaTypHbIM (Ha
YpPOBHE TPaHYJMTOBON Qaluuu) IJiasie-
HHEM TOHAJUTOB U (GOPMHUPOBAHUEM IH-
JleporuTOBOM *)UJibl. Haubousiee pacnpoctpa-
HeHHble [UPKOHBI B pob6e 1111-09 c Bo3-
pactoM 2717 + 13 MJIH JIeT IOX0>KY Ha Mar-

MaTHU4YeCcKue LUPKOHBbI MO BBICOKOMY CO-
fepxaHuo Y u TP33, nonoxurenbHou Ce u
otpunartesbHod Eu aHomanuam. B Toxe
BpeMsd, 3TH LHUPKOHbI HUMEKT OBaJbHYIO
dopmy u fir-three 3oHaIBHOCTH B KaTO/0-
JIIOMUMHECLEHIIMU U OTBeYalT LUPKOHAM
rpaHyJMTOBOM ¢auuu, cGopMUPOBAHHBIM
B IPUCYTCTBHE aHAaTEKTUYECKOT0 paciljiaBa
[Vavra et al., 1996; Rubatto, 2002]. I'pany-
JINTOBBbIE LIUPKOHBI COJZlep>KaT BKJ/IOYEHUS
oMdanuTa U peHruTa, U COOTBETCTBEHHO
OTpPaHUYMBAIOT BpeM 3KJIOIMTOBOI'O MeTa-
MopdusMa He MoJioke 2.72 mupp seT. Ta-
KUM 00pa3oM Mbl UMeeM JI0NIOJIHUTE/IbHbIEe
Jl0Ka3aTesbCTBA apXeMCKOro BO3pacTa 3K-
JIOTUTOBOTO MeTaMopdu3Ma B accolMaluu
aksiorutoB ['pugnHo besoMopckou 3kio-
TATOBOU NPOBUHIIUH.
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U-PB DATING OF A HIGH-PRESSURE GRANULITE FELSIC VEIN (GRIDINO AREA OF

THE BELOMORIAN ECLOGITE PROVINCE, RUSSIA)
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Abstract. Metamorphic complexes of the Mesoarchean-Neoarchean Belomorian eclogite province are located
within the South Kola active margin along the northeastern border of the Mesoarchean-Paleoproterozoic Belomorian
accretionary orogen. In the Gridino area, mafic dykes and fragments of mafic rocks were eclogitized. Petrography and
geochemistry of a enderbite vein that crosscuts an eclogitized dyke of olivine gabbronotite was studied; zircon obtained
from the enderbite vein was dated. Mineral assemblage of garnet, orthopyroxene, clinopyroxene, Kyanite, high-Ti biotite,
plagioclase and quartz was formed at post-eclogitic high-pressure granulite facies metamorphism of about 12.5 kb at
750 °C. Metamorphic zircon with the age of 2717 = 13 Ma from the enderbite vein contains omphacite and phengite
inclusions, and it is an upper age limit for eclogite metamorphism in the Gridino area.

Key words: Mesoarchean, Neoarchean, Belomorian eclogite province, eclogite, granulite, enderbite, amphibolite,
zircon, SHRIMP 11, dyke
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CADASTRE INFORMATION SUPPORT
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Abstract: The article explores the information support of the cadastre. The paper reveals the content of one of the
basic functions of the cadastre - the information function. The information function of the cadastre requires information
support. The importance of information support for the cadastre consists of two factors: the provision of cadastral work
and the subsequent formation of the information content of the cadastre. Information support for the cadastre is disclosed
as a set of technologies and data obtained as a result of cadastral work. Information support of the cadastre includes
technological support and information filling with cadastral data. Information support for the cadastre includes norma-
tive documentation. Information support for the cadastre requires periodic updating, which is due to changes in laws and
regulations. The current state of the state cadastre of real estate is characterized by a large amount of information on
cadastral objects that are of a high quality and varied in quality. This information situation creates the Big Date problem.
Therefore, the role of information support for the state real estate cadastre increases manyfold. Information support for
land resources fulfills three main tasks: technological, information, and legal. The technological task provides the imple-
mentation of technologies for the collection of surveying and inventory. The information task provides accounting and
maintenance of information on the cadastre. It supports land management for the adoption of specific management deci-
sions on the organization of rational use and protection of land. The legal task provides information support to the legal
and economic mechanisms for regulating land relations. The article describes the structural scheme for obtaining cadas-
tral information. The scheme for obtaining cadastral information contains three qualitative levels. The article describes
the mechanism for the formation of cadastral information. Cadastral documents, which form the basis of information
support, are described in the article. The features of creating and using cadastral maps are described. The association
of cadastral information with land management information is described in the article. The article describes three foun-
dations in the land management system that violate the integrity of information provision in this area. These funds: the
state cadastre of real estate, the information system for ensuring the town-planning activity, the state fund of land man-
agement data. The article reveals the relations of the territorial environment and subject property. The article describes
the features of cadastral information

Key words: cadastre, cadastral information, information support, state cadastre of real estate, cadastral infor-
mation funds, cadastral documents, information technology.

1. Introduction 2]. However, today the above function of a
cadastre is performed ineffectively and not
fully, as it faces a few problems. Cadastre in-
formation support is connected with infor-
mation support for land resources. Infor-
mation support for land resources performs
the following tasks: information support of
land management for making specific man-
agement decisions on rational use and pro-
tection of land, information support of legal
and economic mechanisms of handling of
land matters.

One of the main functions of a cadastre
is the information one. It includes infor-
mation support of people, organizations,
state agencies and public services, provid-
ing reliable and accurate information on
real estate items, their legal status and ca-
dastral value. A cadastre’s information func-
tion requires information support. It ex-
plains the importance of cadastre infor-
mation support. The current state of the
State Cadastre of Real Estate is character-
ized by bulky and quality-diversified infor- 2. Overview Diagram of Cadastre Infor-
mation on cadastral items. Such information mation Support
situation creates a problem attributable to
Big Data. In this context, the importance of
information support of the State Cadastre of
Real Estate has increased dramatically, in-
cluding issues of territory management [1,

Cadastre information support can be
divided into two types of information sup-
port: information support for obtaining ca-
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dastral information and information sup-
portin application of cadastral information.

Cadastre information support is a
complex that includes: technology, hard-
ware, computations, mixed data categories,

maps and spatial models, as well as regula-
tory documentation. Fig. 1 shows an over-
view diagram of information support for ob-
taining cadastral information. It consists of
3 stages and 3 levels.

Collection Processing Generation
technologies technologies | | technoiogies Level 1
Tooling Algorithmic
backup backup Database Level 2
Primary Secondary | Leve! 3
data data Data system

Fig.1. Overview Diagram of Information Support for Obtaining Cadastral Information

Information support (Fig. 1) includes
three levels. Level 1 is for technology. This
is a technological support level. The first
level is responsible for data collection. The
second level is for processing. The third
level is for systemizing.

Level 2 is a backup for Level 1. It
includes tooling backup with a range of
measuring devices. Tools ensure support of
collection technologies. Collected data are
processed using  data  processing
algorithms. Data processing algorithms
constitute algorithmic backup. After
processing, data are placed into a data store.
Databases are most commonly chosen for
data storage. Data in a data store or a
database are further systemized. Data are
either added to the existing data or used to
update any outdated data. Data stores,
databases and data banks constitute
information support for storing cadastral
information and other spatial information.

Level 3 is for data. Data collecting
results in generation of primary data.
Primary data are transferred to the

processing system and transformed into
secondary data. Secondary data are system-
ized and sorted out and placed into the ca-
dastral database. Systemized and approved
data refer to level three in the overview di-
agram in Fig.1.

3. Cadastral Documents

Cadastral documents are a foundation
of information support in application of ca-
dastral information [3, 4]. In the course of
management of the State Cadastre of Real
Estate (SCRE) [5] or development of urban
planning documentation, large-scale topo-
graphic maps and plans are created. Cadas-
tral maps must be drawn using a general-
ized base map and contain, in graphic or text
form, cadastral data of land parcels, build-
ings, structures etc. A generalized base map
forms a part of cadastre information sup-
port.

In practice, in the course of the SREC
management and development of urban
planning documentation, different
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coordinate systems are used. The situation
is worsened by the absence of open keys for
shifting between coordinate systems. This
results in difficulties in re-calculation of
coordinates and degradation of their
accuracy. [6, 7].

A cadastral agency maintains
cadastral maps to be used by general public.
Such cadastral maps are called public
cadastral maps. Public cadastral maps
constitute cadstre cartographic information
support.

Scope of information in public cadas-
tral maps or scope of information in other
cadastral maps is established by a cadastral
statutory regulation authority [8, 9]. Public
cadastral maps are made available at the ca-
dastral agency’s official website. Neverthe-
less, in Russia, cadastral maps of territories
of municipal entities and territories of con-
stituent entities of the Russian Federation
are not widely available. This situation
makes it difficult to use cadastral maps by
local authorities and common user. All of
this creates difficulties for the development
of the cadastre and its information support.
Mapping scale is the factor that
characterizes the relation between
cadastral information and its visualization
in a plan or other map materials.

4.Three Land Management Databases

Currently in the Russian Federation,
land management items are described at
least in three information systems. First in-
formation system is the State Cadastre of
Real Estate. Second information system is
the Urban Development Support Infor-
mation System (UDSIS). Third information
system is the Public Database with data ob-
tained from land management activities.
Spatial Data Infrastructure (SDI) [10] was
supposed to unite these databases.
However, work on SDI development has
been almost completely wound down, and a
disassociation = between departmental
databases of spatial information still exists.

Availability of three databases
provides for three different types of

information  support. @ When  using
information from different databases,
additional work need to be done to
transform the information from such
databases to ensure correlation of
information in documents. Moreover,
automated data exchange between the
SCRE information system, UDSIS
information system and other information
systems lacks compatibility of data
structures and, most importantly,
coordinated regulatory support.

Such information situation creates
uncertainty of information support
received in different systems. Such uncer-
tainty is not always taken into account in the
development of managerial decisions at the
level of constituent entities of the Russian
Federation, thus resulting in negative con-
sequences in the course of land resources
management.

Besides a public cadastre, each state
has a land management system. A cadastre
is auxiliary to the land management system
but serves as a foundation for its activities.
Land management system is the main
mechanism for carrying out land
reorganization. It includes functions of in-
formation support of land resources man-
agement.

Land resources management includes
the following types of activities: land
cadastre and land monitoring, topographic-
geodesic surveying, soil, geo-botanical and
other examinations and surveys, spatial
planning, spatial forecasting, spatial
modeling, information analysis of rational
use and protection of lands, information
control over land reorganizations and
condition of land resources. All those types
of activities require a wide range of
information support.

5. Territorial Environment and Real
Property

Cadastral information is a foundation
of information support of cadastral activi-
ties. It provides means for determining the
contents of different cadastres and
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accentuates cadastral information among
other types of spatial information, e.g.
geodesic, topographic, urban development,
etc.

Qualities of spatial objects are related
to the concept of “territorial environment”.
Territorial environment is a combination of
objects on the ground surface ensuring
people’s vital activities. A combination
objects representing the environment can
be changed in accordance with the tasks
solved by the land management.

Qualities of the environment objects
can be subjected to cadastral activities and
included in the description of real property.
Therefore, the terms “real property” and
“role of territorial environment” can refer to
the same objects and their qualities. For
example, urban environment is represented

by urban objects. Town objects transferred
into ownership are considered real
property and town property.

The concepts of  “territorial
environment” and “real property” are
interrelated due to common and similar
qualities of objects that ensure vital
activities of the area residents. Conceptual
interpretation of such relation provides that
similar qualities of real objects that consti-
tute territorial environment and real prop-
erty can bring those concepts together, thus
supplementing the semantic scope of each
of them.

There are other objects that have a va-
riety of qualities and may have different
purpose and refer to different types of real

property. (Fig. 2).

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig. 2. Variety of Interpretations of Object “Building” for Different Territorial Environments
Keys to Fig. 2: 1 - object “Building”; 2 - boundaries of urban environment; 3 - boundaries of
agricultural environment; 4 — boundaries of industrial environment.

Diversity of land qualities ensures vi-
tal activities in  such  territorial
environments as: agricultural, industrial,
urban, etc. In the same time, such lands
represent different real property. Buildings
and constructions constitute urban
environment, because their qualities ensure
normal conditions for living, recreation and
work of people living in this territory.

The same objects can be included into

another environment, for example -
industrial, because their qualities can be
used for ensuring normal production
activities of a plant, factory and constitute
their real property.

Diversity of qualities of spatial objects
makes it difficult to refer them to a specific
territorial environment. However, among a
number of spatial objects there are some
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that are included into territorial environ-
ments with different functionalities, how-
ever the type of real property remains un-
changed. Such land plots are considered
real property in all territorial environments.
Let's review it on the example of urban
environment and an external environment.
In this example we assume that agricultural
environment is external to urban
environment.

According to its natural qualities, land
is the same both inside a town and outside
it. In all environments land is distributed
into different types of ownership according
to the same pattern. Land natural qualities
are used in wurban environment and
agricultural environment in different ways.

In agricultural environment most
commonly such land qualities are used that
ensure generation of agricultural products;
whereas for urban environment such quali-
ties are of little importance. In towns, land
is mostly used for roads, buildings, streets,
etc. This environment pays attention to
such qualities of land as: terrain, physical
and mechanical composition, geological
composition, ground water level, etc. Two
environments - urban and environment -
use qualities and functionality of land in
different ways.

Qualities of land as real property are
used differently, if such property is
represented by land parcels. Land parcels as
property items cover the ground uniformly,
without any gaps; and qualities of such land
parcels are closely related to the land
qualities, ensuring continuity of the land
parcels on the ground and, accordingly,
continuity of the land property, irrespective
of the territorial environment functionality.
Land parcels and land property remain such
until they exist, and such continuity cannot
be disturbed by any territorial environment
whatsoever.

The only connections between
territorial environment and land property
are those, by virtue of which land property
can be classified by the property types. The
property types are as follows: regional,
state and other. In accordance with this

quality, land property can be given the char-
acteristics of a territorial environment, e.g.
urban, regional, state environment.
However, it is impossible to give qualities of
aland property to a territorial environment.

6. Cadastral Information.

Let’s define cadastral information as
follows: cadastral information is a combina-
tion of systemized parameters that set forth
general and particular qualities of a cadas-
tral object, sufficient for evaluation of its
condition and making a decision.

Cadastral information has
characteristic features that can be
attributed to such information only. Such
characteristic features include: statutory
recognition of a status through cadastral
information; rendering of specific cadastral
details by multi-faceted values; inclusion of
legal status details into the scope of
cadastral information.

Main features make it possible to
explicitly differentiate cadastral
information from other types of
information on objects; as such features are
attributable to cadastral information only.

Cadastral information forms an
interrelated system of information objects.
Cadastral information system is a part of in-
formation support in application of cadas-
tral information.

In a cadastral information system, ele-
ments of input data for description of
location of objects are represented by
cadastral inventory items, boundaries of
which divide the territory of a town without
any overlapping or gaps. Cadastral
inventory items represented by a district,
street, block, street section, crossroad
(square) use a cadastral coordinate system
of hierarchic structure, where the lowest
level is represented by a block, street, street
section or a crossroad.

The set elements boundaries that
enclose the cadastral coordinate system,
can be represented by rectangular (Fig.2) or
geodesic coordinates.

Cadastral information, irrespective of
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the methods of its generation, is
represented in the form of cadastral visual
models and cadastral plans, layouts, various
tables, entries in cadastral books, etc. [11].
All of those constitute information support
in application of cadastral information.

In the context of non-automated
methods of cadastre management, cadastral
information is provided in the form of paper
cadastral plans. Another part of cadastral
information is represented by actual values
of aspects describing a specific object.

Cadastral information is divided into
geometrical, that includes metrical charac-
teristics, and semantic, that includes all
other characteristics [12]. In automated
systems and geo-information system,
geometric information is also separated
from semantic information.

7. Conclusion

Cadastre information support is a
complex technological system that includes
technologies, computations,
systematization and legal identification. As
of today, cadastre information support has
not yet been put together into a comprehen-
sive system. There are many uncoordinated
organizational, technological and computa-
tion provisions. Cadastral information is an
informational foundation of cadastre sup-
port. Cadastre information support includes
different information types which are not
referred to cadastral information, such as
geodesic, topographic, economic, town-
panning and other types of information.
They differ in scope, qualitative content,
manner of placement of their data. Cadastre
information support is connected with
other information types. Diversity of forms
and regulatory requirements for other
information types creates difficulties for
their coordinated use and is an obstacle for
effective application of  cadastral
information.
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HHPOPMALHOHHOE OBECNEYEHHUE KARACTPA

Ileemkoes B.Al.

JlOKTOp TexHHWYEeCKUX HayK, Ipodeccop, 3aMeCcTUTeNb pykoBoguTeJs1, HayuyHo-uccneqoBaTebCKUN U
NPOEKTHO-KOHCTPYKTOPCKUH UHCTUTYT MHPOpMaTU3aL MY, aBTOMATU3aLU U U CBA3U Ha »KeJIe3HO/,0-
poxkHoM TpaHcnopTe (HUHUAC)

Appec: 109029 MockBa, Huxeropogckas yiai., 27 ctp. 1. Mocksa, Poccus
E-mail: cvj2@mail.ru

Annomayun: Cmamos uccredyem ungpopmayuonrnoe obecneyernue kaoacmpa. Cmamuvs packpvléaenm cooepica-
HUe OOHOU U3 OCHOBHBIX (DYHKYUl Kadacmpa - uHgopmayuonnou @yukyuu. Ungopmayuonnas @yukyus xadacmpa
mpebyem uHGOpMaAyUOHHOU NOOdepIcKU. Basicnocms ungopmayuonnozo obecneyenus kadacmpa cocmoum 8 08yx (hak-
mopax: obecneuenuu Kaoacmposvlx pabom u nociedyoujem QopmMupo8anuss UHGOPMAYUOHHO2O COOEPAHCAHUS Ka-
oacmpa. Unpopmayuonnoe obecneuerue Kaoacmpa packpwléaemcsi KaK CO80KYNHOCMb MEXHOIOSU U OAHHBIX, NOJYYEeH-
HbIX 6 pe3yibmame Kaoacmpogwix pabom. HUngopmayuonnoe obecneuenue kadacmpa eKioyaen mexHonocuieckoe obec-
neuenue u UHGOPMAYUOHHOE HANONHEHUEe KA0ACmposblmu OaHHbIMuU. MHupopmayuonnoe obecneyerue kadacmpa 6Kiio-
uaem HOpMamueHyr0 OoKymenmayuro. Mnghopmayuontoe obecneuenue kadacmpa mpedyem nepuoouteckoli akmyan3sa-
yuu, 4mo 0OyCIO6NIeHO U3MEHEHUeM 3aKOH08 U Hopmamueos. COBPeMeHHOe COCMOAHUE 20CYOAPCMBEHHO20 KA0ACmpa
HeOBUICUMOCIU XAPAKMePU3yemcs 6oIbuumu no 06vbemy u pazHooOpaAHbIMU NO KAYeCmEY C8eOeHUSMU 0 Ka0acmpo-
8bIX 0Ovexmax. ma uHgopmayuontas cumyayus cozoaem npoonemy Big Date. B amoii césa3u MHO2OKpamno 8o3pac-
maem pob UHGOPMAYUOHHO20 0becneueHUst 20CYOapCMBeHH020 Kaoacmpa Hedsudxicumocmu. Hnpopmayuonnoe obec-
neuenue 0/l 3eMEbHbIX PECYPCO8 BbINONHSEN MPU OCHOGHbIE 3A0alL: TMEXHOIOSUYECKYIO, UH(DOPMAYUOHHYIO, IOpUdUYe-
ckyro.  Texnonoeuueckas 3adaua obecneuugaem 6bINOIHEHUE MEXHOIOSUL NO COOPY MEINHCeBAHUIO U UHBCHMAPUIAYUUL.
Hnghopmayuonnas 3adaua obecneuusaem yuem u gederue ceederuli no kaoacmpy. Ouna ocyuecmsiiem noooepicKy
3eMAeyCmpolcmea 05t RPUHAMUsL KOHKPEMHbIX YNPAGIEHYECKUX PEUEeHU N0 OP2AHU3AYUL PAYUOHATLHO20 UCNONb306a-
Hus u oxpansl semau. FOpuouueckasn 3a0aua obecneyusaem uHGOPMAYUOHHYIO ROOOEPIUCKY OPUOULECKO2O U IKOHOMU-
YECKO20 MEXAHU3MO8 Pe2yIUPOBAHUsL 3eMelbHbIX omHoueHull. Cmamusa onucvléaem CmpyKmypHy cxemy NoLy4eHus Ka-
dacmposoti ungpopmayuu. Cxema noryyerus Kaoacmposol UHGOPMAyUU COOepICUM MpU KayecmeeHHbIX ypoeHs. Tlo-
KA3aH MeXaHu3m Gopmuposanus kaoacmposou ungopmayuu. Onucauvl Kadacmposvle OOKYMEHMbl, KOMopble cOCMmas-
JISIOM OCHOBY UHPOPMAYUOHHO20 0becneyerus. Onucanbl 0CoOeHHOCMU CO30aHUS U UCNONIb306AHUS KAOACHPOBbIX KAPM.
Toxaszana céa3b kKadacmposoi uHpopmayuu ¢ 3emaeycmpoumensroi ungpopmayuei. Cmamvs onucvléaem mpu oHOQ
6 cucmeme 3eMieyCmpolicmed, KOmopvle Hapyuarom yeaoCnHOCHb UHQOPMAYUOHHO20 obecnedenus 6 Imoil obaacmu.
Omu gonovl: 2ocyoapcmeerHblil Kaoacmp HeO8UNCUMOCTIU, UHPOPMAYUOHHA cucmema 0becneyeHus: epadocmpou-
MeNbHOU OesTMENTbHOCU, 20CYOapPCMEEHHbII POHO OaHHbIX 3emaeycmpoticmea. Cmambsi packpwléaen OMHOWEHUs: mep-
PUMOPUATLHOL cpedbl U npedmemuol coocmeennocmu. Cmamusi onucvléaenm ocoOeHHOCmuU Kaoacmposol uHgpopma-
yuu.

Knroueswie cnosa: Arctic territories, polar geography, geoinformation analysis, complex processing, data inte-
gration, information resources.
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MOAENMPOBAHME YCTOHUHBOIO PA3BHTHA TEPPHTOPHA

O3Hamey B.B.

Kanaugat TexHUYECKUX HayK, 3aBeAyI0IUH Kadeapoit MOCKOBCKOro rocyJapCcTBEHHOT0 YHUBEPCUTETA reofie-
3uu ¥ Kaprorpadpuu (MUNUT'AuK)

Appec: Poccus, 105064, MockBa, 'opoxoBckuii niep, 4,

E-mail: voznam@bk.ru

Annomayun. Cmambvs onucvigaem MoOeIUpoSaHue CUmMyayull pazeumus meppumopuli ¢ UCHOIb308aHUeM OOHOU
CMPYKMYPHOU U 08YX MAMeMAmMu4eckux mooenell. B kawecmsee ocHo8bl aHanu3a uCno1b308aHa OYeHKa HATUYUS U NPU-
MeneHus pecypcos. Cmambst packpuléaem 3Havenue pecypcos pasHozo pooa s paseumus meppumopuu. Cmamuos no-
Ka3vleaem 3a8UcCUMOCmyb pa3eUumusi meppumopuu om pasmewjeHuti pecypcog. Cmamos 0okasviéaem siusiHue pasmeuje-
HUs pecypcos Ha dghexmuernocms pazsumus meppumopuil. /laemcs cmpykmypHas MoOens pazeumus meppumopui, Ko-
mopas yuumwleaem pecypcul, npou3600cmeo u Gaxmopsl ux pasmewerus. CmpyKmypHas MOOelb CYACUM OCHOBOT
NPUMEHEHUSL MAMEMAMUYECKUX MoOeael. 3a 0CHO8Y MOOEIUPOBAHUS NPUHAMbL 08€ MAMEMAMUYECKUe MOOeU U3 Opyaux
npeomemuvix obnacmeil. Ilepsas mooens - amo moodenwb Jlomxu-Boremeppol uz odracmu 60pboOvl 30 cywecmeoganue. B
PAMKAX pA36UmMUs. MePPUMOPUl OHA A0ANMUPOBAHA K NAPAMEMPAM «NPOOYKYUay - «<nompebumensvy. B ocnose ananusa
ucnonvzosarna meopusa B.U. Apnonvoa o «msiekom ynpaenenuuy. B modenv Jlomku-Borsmeppoi 6soosimes sozmyuaro-
wue napamempsl, KOMopbie OMPAaNCaOm KOHKYPeHYuio u koneoanus peinka. Konkypenyusa u koiebanus pulHka Gausiom
Ha npou3600cmeo, Ha nompedieHue pecypcos U 8 YeaoM Ha paseumue pecuona unu meppumopuu. Ilpumenenue o3my-
wanwux 6030€licmauil NpUGoOUm K mpem cyeHapusm pazsumus meppumopui. Ilepsulii cyenapuii pazeumus meppumo-
puu — ycmouuugoe pazgumue. Bmopoii cyenaputi — neycmotivugoe pasgumue u pasea pecuoHaibHou cucmemvl. Tpemuii
cyeHapull pazeumus meppumopull, CoiacHo 0aGHHOU Mooeau , korebamenvholll. OH 8KIIOYAEm NePUOOULecKoe OMKIO0-
HeHue Om paeHOBeCUsi PECUOHANLHOU CUCIEMbL U 8036PAIM K HeMy. Ycmotiuueoe pasgumue meppumopuil C833aHo ¢ pas-
JUYHBLIMU 8UOAMU PECYPCO8, KOMOpble dma meppumopus umeem. Junamuxa pacxooa pecypco8 makdice 6uusiem Hd
yecmouuugoe pazeumie pecuona. Bmopoii mooenvio ananuza a6usaemcs 102UCmudeckas MoOenb 8blnyckd NPOOYKYUl, ¢
yuemom nompebaeHus pecypcos. JJanvl cyenapuu usmMeHeHus pecUoHAIbHOU cucmemsl Ha 0cHoge smou modeau. Tloxa-
3aHO, YMO OUHAMUKA PA3GUMUSL U (DYHKYUOHUPOBAHUS PECUOHATLHOU CUCEMbL 3A8UCUM OM HATUYUSL PECYPCO8 U CKOPO-
cmu ux nompebaenus. Jlocucmuueckas modens pazeumus meppumopuu 0aem 08a cyenapus pazeumus. Ilepesulii cyena-
putl 03Hauaem ycmouyusoe pasgumue pecuona. Bmopou cyenapuil o3navaem dezpadayuio pecuonanbhoul cucmemult. Om-
Meyenvl 0600wenHbvle Kpumepuu ycmouyusocmu paseumus meppumopui. Cmamwvs popmyrupyem yciogue yCmouyu-
6020 passumusi pecuona. Jooas mooeisb pecuoHATbHO20 PA3BUmust O0ACHA DbIMb UCCTEO08AHA HA 8030€UCHEUE 803MY-
warowux akmopos. [{na ycmouuueo2o pazeumus meppumopuu pacxoo pecypcos 0is Npou3eo0Ccmed O0iCeH HAXo-
OumbCsl 8 OnpeoesieHHbIX pamKax, «He boavuie u He menvuiey. Cmamos 00KaA3bIBAEM, YMO pa3melyeHue nPou3so0Cmed U
PECypcog ABAEMCs IAMEHMHIM PaKMOPOM, KOMOPbIL UM HA IPPEKMUBHOCMb NPOU3EOOCMEA U YCMOUUUBOE PA3-
suUmue meppumopuu.

Knroueswie cnosa: ynpasienue meppumopueti, ycmoudugoe pazgumue, pecypcHblil ananus, mooes Jlomku-Bonb-
meppul, 102UCUYECKoe YpagHeHue, CYeHaApUuu pa3eumusl.

BBeaeHue NPpOU3BOACTBA  O3Ha4yaeT BUJAY  ero

Bonpocbl  yCTOMYUBOTO pPa3BUTUA CIIOCOOHOCTD NPOTHUBOCTOAITh
peruoHa ABJIAAIOTCA COCTAaBHOW YacCThblO BO3/IEUCTBHUSIM, KOTOPbIE MOTYT TNPHUBECTH
pa3BuUTHUA rocygapcrsa [1-3]. Ycroluusoe K cmagy — mpousBojcTBA.  PasBuTHe
pa3BuUTHE TpebyeT MPUMEHEHHUS NpoU3BOACTBA U ero 3PpQPeKTUBHOCTH

ClleUaJIbHbIX MeTOJ0B VyIIpaBJIeHUS U
aHa/JiM3a pa3BUTUA TEPPUTOPUU. ITHU
METOJAbl  CHOCOOCTBYIOT  YCTOWYUBOMY
COLIMA/IbHO-3KOHOMHUYECKOMY  Pa3BUTHUIO
TEPPUTOPHH, CO3JaI0T COLMaJIbHYIO
3allMTy HaceJeHUs U CTaOMJIU3UPYIOT
ypOBeHb ero mnoTpebJsieHUs. YCTOWYUBOE
pa3BUTHEe TEPPUTOPUH  OIpejessseTcs
YCTOWYUBOCTbIO Pa3BUTUSA €ro OCHOBHBIX
MPOU3BOJCTB. YCTOWYUBOCTb Pa3BUTHUA

3aBUCAT OT 3G PEKTUBHOTO UCII0JIb30BaHHUS
U pasMelleHUs PEecypcoB U CPeJCTB HUX
nepepaboTKU M MCIOJIb30BaHUA. TaKuUM
o6pa3oM, 33/laya YCTOHYMBOTIO Pa3BUTHSA
perioHa WJIM TEPPUTOPUU CBsI3aHa C

3pdEeKTUBHOCTHIO pasMeleHus
NPOU3BO/ICTB U PECypCcoOB B pervoHe. 3TO
006yc/1aB/IMBaeT poBeJleHUs

MMPpOCTPAHCTBEHHOT'O0 aHAJ/JIM3a AJIA OLEHKH
YCTOﬁqHBOFO pPa3BHUTHUA PETHOHA.
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Teopusa pasmelneHus.

Bosiee [ByX CTOJIETUM pelIalTCa

33/la4yd  pAlMOHAJbHOTO  pa3MelleHus
pecypcos. Teopus pa3MelneHus
NpOU3BOJICTBA [4], <BJseTCd 4YacThlO

pervoHajJbHOM 3KOHOMMKH. JTa Teopus
pellaeT 3aJayd rje U IMo4YeMy Kakas
X034UCTBEHHasA AeATeJbHOCTb HAaXOAUTCH
TaM, rje 4 nodyeMy, U 06asupyeTcs Ha
NpUHLMUNE, 4YTO  (GUPMBI  BBIOMPAIOT
MeCTOpacloJIOKEHUS], KOTOpble OyAyT
MaKCHUMU3UPOBATb UX IPUOBLIb, a YACTHbIE
JIUL]Aa BBIOMpAIOT Te MeCTa, KOTOpble
MaKCUMU3UPYIOT COGCTBEHHYIO
noJie3HoCcTb. OJHUM U3 MNepBbIX TEOPHUIO
palMoOHaIBHOTO pa3MeleHus U
IIPOU3BOJCTBA (1826 r.) HayaJl
pa3pabateiBaTh MoranH ¢oH TroHeH puc.l
[4]. Ero ocHOBHasA ujes cocrosizia B pocTe
IleH 10 Mepe MNPUOJIKEHUA K LEeHTpy
notpeb6seHus. biarojapsa eMmy nosiBuJcA
TEepMHUH «KoJiblla ToOHeHa», KOTOpPBIA
XapaKTepHU30BaJM paJiUajbHyl0 QYHKLHIO
croumoctu (puc.1). Takxke 6sarogaps ero

uaessm MOsIBUJICS TepMUH
«CeJIbCKOX035IM CTBEHHbIN LITAHAOPTY,
KOTOpPbIX oTpaxkas paZiaJbHYIO
3aBHUCUMOCTh  OTHOCHUTEJIbHO LeHTpa
noTpebJsieHus. PazBuTneM Teopuu
pasMelieHus MOCJIY>KHUJIU paboThl

Busbrensma Jloynxapgra (1885r). Ero
3HaMEeHUTBIA TpeyrojbHUK JlayHxapAaTa
[4] wnu «PanuoHanbHBIM MITAaHAOPT»
NPUMEHSAIOT [0 HACTOALero BpeMeHH!.

B. Jlaynxapat y4esn pan
3aKOHOMEpPHOCTeH U HapyLInJI
OZIHOPOAHYI0 MoJesb TroHeHa. OH NpUHSAJ
BO  BHMMaHHe, 4YTO  MpPOU3BOJCTBO
CKOPOTMOPTSAIIUXCS, TAXKeJIbIX U 060 beMHbIX
NpPOAYKTOB OyZeT pacnoJjiaraTbcsi BOJIM3U
ropoga. OH yd4es, 4YTO HpPOU3BOJCTBO
MeTa/J/IOB CBfI3aHO C CbIpbeM  JJIA
CTaJIeJIMTEMHON MNPOMBIIIIEHHOCTH. OH
ydeJ, 4TO IHepro3aTpaTHOe NPOU3BOJCTBO
oynet pacrnoJiaraThbcs psAaoM c
VMCTOYHUKOM 3HEPTUH.
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Puc.1. Teopus cesibCKOX0351CTBEHHOTO
NPOM3BO/ACTBA Ha OCHOBe Teopuu TioHeHa [4]
Fig.1. Theory of agricultural production
on the basis of the theory of Tiinen

[lpyHruMass BO BHMMaHUe TpH
OCHOBHBIX  (aKTopa OH  IOCTPOHUJI
3HaMEeHUTBIN TpeyroJbHUK (puc.2) .

[MpounssoacTeo

Yronb PbIHOK

Puc.2. TpeyronbHuk Jlayaxapzara
Fig.2. Launhardt's triangle

TpeyrosbHUK BKJIK4YaeT cbipbe 1 -
yroJb (C1), ceipbe 2 - pyza (C2), peiHok (P)

u npousBoactBo (IIp). /JanbHeluee
pa3BuUTHE MoOJeJIn Jlaynxap/ra
ocyuwectBun  Anbdpen Bebep, xoT4

NPUHLUUNMAIBHO HUYEro He BHeEC B 3Ty
TpUHUTapHyl0 MoJeab [5]. OcHoBHas
3aJlaya NpU MOCTPOEHUHU TpPeyroJbHUKA -
MHUHHUMH3UPOBATh 3aTparhbl AJIA
pasMmeleHusa npoussofcTBa. Ciepyet
TaK)Xe OTMETUThb YTO B TpeyroybHuke Cl-
C2-P  cywecTByeT  [Jpyroi  BaXKHbIA
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TpeyrosabHUK C1-C2-Ilp, KoTOpbIM Takxe
TpebyeT pelleHUs 3aJja41 pa3MmenieHus. Ha
3TUX [BYyX INpHMepax BHUJHA BaXXHOCTb
pasMellleHUsA PpecypcoB [Jd pa3BUTHUA
TEepPUTOPUH.

CTpyKTypHasi MoJeJib yIpaBJIEHUS.

1 aHa/1M3a yCTOMYMUBOTO pa3BUTHUA
TEepPUTOPUH U [OCJIeYIOILero
MOJIeJIMPOBAaHUA MOXHO MUCIO0JIb30BaTh
npoctyro  cxemy Ha puc3. llensmwo
yIpaBJieHUS ABJIAETCA npo6sieMa
pa3BUTUA TeppUTOpUU. OHA MOXKET ObITh
NIOCTaBJIeHa BHELIHEN CUCTEMOU UJIH ObITh
BHyTpeHHel. /[lna peuieHUss npoOGJieMbl
PYKOBOJAAIIMK annapaTt GopMuUpyeT IJIaH
pewteHusd. [Ipy 3TOM B ero pacnopspKeHUuU
nMeroTcs pecypcol: U -yenoBeveckue, P -

drHaHCOBbIE pecypchbl U NMPOU3BOJACTBO, B
KOTOpOM [JIaBHYIO poJib urpaet
TpeyrosbHUK C1-C2-I1p. [IpousBoacTBO Ha
OCHOBE HMEILUXCA PeCcypcoB BblJaeT
pe3yJIbTaTa, KOTOPbIM YaCTUYHO HJeT Ha
BOCIIOJIHEHHE PeCcypcoB, 4YacTUYHO Ha
PBIHOK JJIl pa3BUTUSA pervoHa. B artom
MecTe clefyeT OTMeTUTb, YTO pe3yJbTaT
pEruoHaJbHOU  JeATEeJbHOCTU  HUMeeT
JBOWCTBEHHbIM XapakTep H 3TO YyXxe

CTaBUTb 3aza4y aJleKBaTHOIO
pacnpezesieHUs pe3y/bTaToOB
MPOU3BO/CTBA

YcToiunBoCTh MIPOXU3BO/CTBA
TEePPUTOPHUAIBHO KOMILJIeKca
omnpejessaeTcs obecrieyeHueM

noJiep>KaHueM CTAObUJIBHOCTH IOTOKOB
NpUBeJeHHbIX Ha puc.l.

Mpobnema
PykoBogcTtso
v
>
HemaTtepuanbHble
pecypchl
PesynbTar
PbIHOK

Puc.3. CTpyKTypHasi MoJie/ib yIIpaBJeHUsI TEPPUTOPUEHN
Fig. 3. Structural model of territory management
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Kak cnemyer u3 Mogend Ha puc.3
YCTOMYHUBOCTb PAa3BUTHUSI PETMOHA 3aBUCUT
OT YpoBHA JGUHAHCUPOBAHUS, HaJUYUS

pecypcosB U 3pdeKTUBHOCTH
MPOM3BO/CTBA. Ha 3pPEeKTUBHOCTb
NpPOM3BOJCTBA  BJIHUSAET  pa3MelleHue

pecypCHBIX ¥ IPOU3BO/CTBEHHDIX LIEHTPOB.
B coBpeMeHHOU TeOpHUU MHHOBALMOHHOIO
pasBUTUA  3TH  LEHTPbl  HA3bIBAIOT
«IOJIDCAMU Pa3BUTHUSA». BbICOKHY ypOBEHD
caM000becle4eHHOCTH TEepPUTOPUHU
ABJIAETCAd OCHOBOM JJI1 yCTOMYUBOCTHU
COLMAJIbHO-9KOHOMHUYECKOr0  pa3BUTHUA
TEepPUTOPHUH.

MaTemMaTH4YeCcKHe MO e/u

Mogenb Ha puc.3 cBA3aHa C pbIHKOM
NpPOAYKLMUHU U oTpebuTensiMu. [loaTomy B
KayecTBe MepOBOM MOJeNU YCTOMYUBOCTHU

pa3BUTHUA TEPPUTOPHUHU MOZKHO
HCIIOJIb30BATbh OTHOMEHHUA MEXAy 3TUMH
MMOKa3aTeJIAMH. B KadyeCTBe

MaTeMaTH4YeCKOH MOJieJIi MOXHO B3IThb
Mogesb JloTka BosabTeppa [6, 7] - Mozenb
60pbOBI 3a  CylleCTBOBaHHUE. OHa
BbIpa)kaeTcs B BU/IE JIBYX
nuddepeHIaTbHBIX ypaBHEHUH.

dx
= - 1
» ax — cxy (1)
dy
— =-by +dx 2
” Y + dxy (2)

B ypaBHeHusx (1), (2) x - yucio
eUHMUL,  NpPOAYKLUMUH, Yy -  YHUCJIO
notrpebutesiel npoaykuuu. [locrosiHHas a
OIMCBbIBAET CKOpOCTb pupocTa
NPOAYKIMHA B OTCYTCTBUE NOTpebUTeNeH,

MOCTOsIHHAs b onucwbleaem OTTOK
notpebuTtenen npu OTCYTCTBUM
NPOAYKILIUU. BeposiTHOCTB
B3aUMMO/IeNCTBUS NpPOAYKIUH u
notpebuTens NPOMOPIMOHAJBHON UX
KOJINY€eCTBY (xy) u oTpaxaercd
KOHCTaHTaMH c,d. Kaxxabii aKT
B3aUMMO/IeNCTBUS yMeHbUIaeT
«TOMYJISILIA0» NPOAYKLUH, HO
yBEJIUYMBAET «MOMYJASALAN»

notpeburesieil. MaTeMaTU4YeCKUl aHa/IW3

3ToM Mozesu [8] moKka3bIBaeT, YTO UMEETCS
cTalnMoHapHoe coctossHue (A) (puc. 4),
BCAKOe [JIpyroe roe HayaJlbHO€ COCTOSIHUE
(B) nOpuUBOAUT K MEePUOJUYECKOMY
KO0JIE6AHHIO0 YHCJIEHHOCTH KaK MPOAYKIIUU
U MoTpebuTesNell Tak YTO MO MPOIIECTBUHU
HEKOTOpOTro BpeMeHU cucremMa
BO3BpalllaeTCsl B COCTOsIHUE A.

yt

[

L

Puc.4. MoJies1b yC/10BHO yCTOHYMBOTO
pasBUTHUA NpU HasaHce NOTpebUTeel U
NPOAYKLNHU
Fig. 4. The model of conditionally stable devel-
opment in the balance of consumers and prod-

ucts
Bo3MoxHO HaJIuyue BHEUIHUX
B03My1ueHI/II‘/'I, YTO NPpHUBOJAHT K

Jlo6aB/eHUI0 B npaBble 4dactu (1), (2)
BO3MYILAKIIUX BO34EUCTBUMN

%:m—mw&mw

d
§=@w@w@mw

3necb 0<<1. Boamyujawiiye Bo3/elCTBUS
OTpaXeHbl QYHKUUAMHU f U g, KOTOpbIe
YYUTBIBAKOT, HANpUMep, KOHKYPEHLHIO
WM KoJiebaHUA pblHKA. B pesysbTaTe
BBIBOJI, O MIEPUOJUYHOCTH Y BO3BpAILleHUHU
CHUCTEMBbI B UCXOJIHOE COCTOsIHUEe A TepseT
culy. B 3aBUCMMOCTH OT BHJA MaJbIX
NONpaBoOK f WU g, BO3MOXHbI pa3Hble
cueHapud. OCHOBHBIX CLieHapHUeB TpH.
IlepBbI¥ CLleHapUH - yCTOWYMBOE pa3BUTHE,
Korja MONIPaBKH He OKa3bIBAIOT
CYLLLeCTBEHHOTO BJIMAHUA Ha CUTYyaLUIO
puc.4. Bropoi cueHapuid - 3TO pasBal
CUCTEMBI pUC.5.
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Puc. 5. CueHapuii pa3pylieHust CUCTEMBbI
Fig.5. Scenario of system failure

B aTtoMm ciyyae Bo3jelcTBUd f U g
pa36asaHCUPYIOT CUCTEMY U BBIBOJAT €€ U3
YCTOUYUBOTO COCTOSIHUS. Tpetuu
ClLleHapH1i CBfI3aH C ee KoJiebaHueM. B aTom
cly4yae BO3JEWCTBUA f U g NepUOJUYECKU
pa3basaHCUPYIOT CUCTEMY W Ha BpeMs
BBIBOJAT €€ U3 YCTOWYHUBOI'O COCTOSIHHUS.
Ho cucrema HaxoguT pecypcel U
BO3BpallaeTcs B COCTOSIHUE
YCTOWYMBOCTH.

Jlnsa 3aK/ilo4eHUs] O TOM, Kakou U3
ClleHapHeB peau3yeTcs B laHHOU cucTeMe
yInpaBJieHus, Heob6xoUMa
JIOMOJIHUTEJIbHAsA nHbopManusa 0
BO3MOXXHBIX BO3MYLIeHUSAX f U g. be3 aToi
nHbopManuu YCJI0OBHO yCTOMYHBas
MoO/JleJIb MOXKeT NPUBECTU K KaueCTBEHHO
OIIMOOYHBIM NpeJCKa3aHUSAM.

['1aBHBIM BBIBOJ, COCTOMT B TOM, UTO
nocje TMOCTPOeEHUsT JWOOU  Mojenu
yIpaBJieHUS WJIN MoJesu
c6a/1aHCUPOBAHHOTO pPa3BUTHUSA peruvoHa
He00X0IMMO OLIeHUTh ee YCTOWYUBOCTb Ha
OCHOBE [IONOJIHUTEJBbHBIX BO3MOXHbIX
BO3MYILAKIIUX BO3JEUCTBUM, KOTOPLIN B
CBOI0 ouepe/b, OLlEHMBAKTCS Ha OCHOBE
PUCKOB [/ JAaHHOM TeppUTOpUHU. Pucku
OLIEHMBAIOTCA Ha OCHOBe MHPOpMaIUU O
cuTyanMuu B peruoHe.  OTcyTcTBHe
vHopMaluu co3faeT MHGOPMAIMOHHYIO
acCMMMEeTpUI0 MeX/Jy peaJbHOCTbI U
naHaMu. UHdopmManoHHass aCUMMeTpUs
0 CUTYyallMU BJIeYeT POCT PUCKOB [9].

Mo>xHO 060061 TH BbIBO/] U
NOCTYyJIMPOBATh, 4YTO JiKOOasgs MoOJesb
yOpaBJieHUsT B OTKPBITOH  cHUCTeMe

ABJIIETCA  YCJOBHO yCTOMYUBOHU. [Jlnid

aHa/lM3a ee YCTOMYHMBOCTH HEOOXOAUMO
HccaeoBaTh BO3JEHCTBHE BO3MOXKHBIX
JleCTBUM BHEIIHeN cpeJibl Ha COCTOSIHUE
TEPPUTOPHUH. JloBepsTb BbIBOJIAM,
CAeJaHHbIM Ha OCHOBAaHUHU  YCJOBHO
YCTOWYMUBOU MOJeJIM, MOXXHO JIMLIb TOTZQ,

Korja OHU NOATBEPXKAATCA
vccieloBaHUEM ux CTPYKTYpHOH
ycroruyuBocTu. I[loaToMy ympouieHHas

Mozenb (1), (2) He oTpaxkaeT BceX
0COOEHHOCTelN pervoHaJbHOI0 Pa3BUTHUS.

Ans aHa/u3a YCTOWUYUBOCTHU
BOCIIOJIb3yeMCSl ellle OJHOM MOJeJblo,
KOTOPYI0 Ha3blBAlOT JIOTUCTUYECKOW. B
TEOpHUHU 3BOJIIOLUU JIOTUCTUYECKOe
ypaBHEHUE  ONUCHIBAET [10], KakK
3BOJIIOLIMOHUPYeT nonyaauusa us N ocobeit
C y4eTOM pOX/JAaeMOCTH, CMEpPTHOCTH H
KOJINYeCTBa PeCypCcoB, AOCTYIHbIX JaHHON
NONyJfALUU. B pernoHasbHOM ynpaBJleHUU
MOX>XHO NOCTPOUTH NMOJOOHOE ypaBHEHHe,
ONMCBhIBAWIee pasBUTHE TEPPUTOPHUH,
KOTOpOe TaKXe SBJSAeTCS JIOTUCTUYeCKUM
ypaBHeHMeM. OHO  ONKCBIBaeT, Kak
3BOJIIOLIUOHUPYET TeppUTOpHUA
npousBojsiias npoAykuuiw P (puc.6) c

y4ieToM KOJIn4YeCTBa pecypcCosB, nux
IIOIIOJIHEHUA u HCTOILIEHUA Takoe
JIOTUCTHUYECKOEe YpaBHEHHE MOXHO
npeacTaBUuTb B BU/JIE
dP
TZCP(K—P)—]CP (3)
t

B BeipaxkeHuu (3) ¢ u k — napameTpsl
NONOJIHEHUSA U UCTOLIeHUs pecypcoB, K —
pecypcHasi €eMKOCTb TEPPUTOPHUHU KakK
CHUCTEMbI [11]. BeipaxkeHue (3)
OTHOCUTEJIbHO NPOU3BOJHOU P’ sABAseTCA
napaboJM4yecKMM W HUMeeT JBa KOpHA
(puc.6), koTopble OyAyT OMNpeAeasiTb
o6sacTb  ycToM4yuMBOCTH. Bo  MHorux
NPUJIOKEHUAX BeJIMYUHY YNPOILeHHO A
noJsiaratloT paBHOM 0. COOTBETCTBEHHO,
JIOTUCTUYecKas KpuBas vMeeT
YIPOILEHHBbIA BU/J| U ee HWXKHsAS TpaHULA
COOTBETCTBYeT  TOPU30HTAJbHOM  OCH
KoopAauHaT. B 6Gosiee o6wem ciaydae A
3aJlaeT  HMXKHIOK ~ aCUMITOTHUYECKYIO

rpaHuLy.
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PI

t

A B

Puc.6. 061acTb yCTONYMBOCTH pa3BUTUA
Fig.6. Area of sustainability of development

[Ipy Js11060M HCUepNaHUU PecypcoB
CUCTEeMa pPa3BUTHs TEPPUTOPUHU BBIXOJUT
Ha aCUMNTOTUYeCcKoe 3HauyeHUe B=K—Kk/c,
(puc.5), 3aBucsllee OT Pa3HOCTU MEXAY
pecypcHOM  CHOCOOHOCTBbI  CpeAbl U
OTHOLIEHUEM MOCTOSIHHBIX HCTOLIEHUS U
NOTIOJIHEHUST pecypcoB. [Ipu JocTmkeHUU
3TOT0 CTallMOHApHOro 3HayeHUs (puc.7)
npeKpallaeTcss pa3BUTHE TEPPUTOPHUU OHA
HAxX0/JJUTCSl B COCTOSIHUY B KK bl MOMEHT
BpeMEeHU BO3HHUKAeT CTOJIbKO pECYypCOB,
CKOJIBKO UX HCYe3aeT.

p | DKCIOHCHITMA I H s
KpuBast

Puc.7. Jloructrudeckass KpuBas
Fig. 7. Logistic curve

Ha pwuc.7 rpanuna A yCJI0OBHO
CMellleHa OT HyJiIeBOU JIMHUU. CyliecTByeT
BO3MO>XHOCTb npeJcTaBJIeHUs
JIOTUCTUYECKOM MOJeJU B [JUCKPETHOM
BuJle. Takoe JUCKpeTHOE JIOTUCTUYECKOe
ypaBHeHHUe IpeAcTaBUMO B BUze [10]

Pi+1=Pi (l+c (1— Pi /K)), (4

rae Pi v Pi+1 — nonyjsiliiy C UHTEPBaJIOM
B OAWH roj (4JieHOM, Y4YUTHIBAIOIUM

HCTOlIeHUE, TpeHebperaem). P. Maii [12], a

takke B.M. Apsoabp [8] o6paTuau
BHMMaHMe Ha  OCOOEHHOCTb  TaKHX
ypaBHeHuU. HecmoTpsa Ha IIPOCTOTY,

BoIpaxkeHUsA (3), (4) [AomycKawT MHOIO
pelleHu.

[Ipu 3HayeHusax napametpa O<c< 1/4
[8] (puc.8) B AUCKpeTHOM cJiy4yae TakK e,
Kak U B HeNpepbIBHOM, HabJtoaeTcs
MOHOTOHHOE€ NPUOGJIMKEHHNE K PABHOBECHIO.
CyliecTBylOT JBe acUMOTOTbl 006JaCcTH

YCTOﬁqHBOFO paSBI/ITI/IH A0 IIOJIHOTO
HUCTOoeHUuA pecprOB.
) &
SN
B 7
c<1/4

A Z:

Puc.8. AcumMntToTuyeckoe pasBuTHe peruoHa
Jl0 UCTOILeHHsI pecypcoB
Fig.8. Asymptotic development of the region to
depletion of resources

B  mpuHnMme 3TOT  CLeHapui
pa3BUTUS NOpUEMJIEM, TOCKOJbKY JJs
IPOJI0/KEHUS JII060T0 pa3BUTHUS

Heo0XOAMMO IOMNOJIHeHHe pecypcoB. [Ipu
3HayeHUAx napametpa c> 1/4 [8] (puc.9)
TeppUTOpHa/IbHAsA CUCTEMA JierpaiupyeT U
paspyliaeTcs NoJ06HO pUC.5.

P.

o> 1/4

.

Puc.9. lerpaganys cuctemMbl
Fig. 9. Degradation of the system
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PaccMoTpeHHbIE rnapaMeTphl
ABJIIOTCA YCJAOBHBIMU U KauyeCTBEHHBIMU.
B peanbHON mnpakTuke BeaudyunHa (c)
onpefienieTcd  yCJAOBUSAMHM  Pa3BUTHA
pervoHa. B pgaHHOM MojenMpoBaHUHU
NOKa3aHbl pas/JMyHble BU/Ibl CIleHapueB
pa3BUTHUA peruoHa B 3aBUCHMOCTH OT
pecypcoB U CKOPOCTH UX OTPeOIeHUS.

OfHako M3 3TOro cjaefyeT BBIBOJ,
CTpeMsICh K YBeJIMYEeHUI0 UHTEHCUBHOCTHU
pa3BUTHUA TeppUTOpPUH, IJIAHUPYHOILAs
opraHusalMsl He JOJDKHA IpPeBOCXOJUTH
KPUTHYECKHUH  YpOBeHb  NOTpebJseHus
pecypcoB (B HallleM ciayyae ¢ =1/4).

[IpocToi npuMmep, MOXHO
BBIIJIAYMBATh 3apIJIaTy pa3 B HeJe1o, pa3
B JiIBe HeJenu (BO MHOTHUX 3apyOeKHbIX
CTpaHax Takas INpaKTHKa), pa3 B MecAl U
pa3 B roJ. Beinsiata 3apaboTHOM nJ1aThl pas
B IO/l COOTBETCTBYET CAMOMY CKOPOCTHOMY
peXXUMy pacxojla pecypcoB, HO OHa
NpUBesieT K pasBally cucTeMbl. /[leHbru
OyAyT HCTpadeHbl 3a KOPOTKOe BpeMs,
3aTeM Ha4yHeTCAd KpU3UC PpPbIHKA U
MOKynaTeJisl, YTO U300pakeHO Ha puc 5.
CnefoBaTesbHO, OTCYTCTBHME  aHa/Iu3a
apaMeTpoB IJIaHA M He HCCJe[jOBaHUe
JUHAaMUKHA pa3BUTHUA TEPPUTOPHUH, MPHU
pa3HOM  pacxo/ie  pecypcoB,  MOXeT
MPUBOAUTbL K IOJHOM Jerpajanydu 3TOH
CUCTEMBbl  BCJEACTBHE  BO3HHUKaloLleH
HEYCTOMYUBOCTH.

3ak/iloueHue

B  Hacrodmee BpeMA  IOHATHE
«yCTOMYMBOE pa3BUTUE TepPPUTOPUIN»
HaXOJUTCA B JUCKYCCUOHHOM COCTOSIHHMU.
HecMoTpsa Ha o4eHb 60JibLIOE KOJIMYECTBO
paboT B 3TOM HampaBJIeHWH, OTCYTCTBYeT
yeTkasgs (GOPMYJMpPOBKA, BbIpaXKeHHas
yepe3 InapaMeTpbl U MaTeMaTU4YecKue
Mogzesnu. To, 4TO yCTOMYUBOE pa3BUTHE
PErMOHOB CJIYKUT OCHOBOW YCTOUYHUBOTO
pasBUTHUA CTpaHbl, IpU3HaeTcda BceMu. Ho

OTCyTCTBUE CTaHJapTU30BaHHOM
MeTO0/|0JI0TUH OLleHKM  YCTOWYMUBOIO
pa3BUTHUA TEePPUTOPUH  NPUBOAUT K

MHOTOYUC/IEHHBIM UM TNPOTUBOPEYHBBIM
TOYKaM 3peHus. MOKHO KOHCTaTHUPOBATbh,

YTO MpPU aHa/IU3e YCTOMYMBOIO pPa3BUTHA
TEPPUTOPUH, HEOOXOAUMO MPUMEHATb
CUCTEMHBIA NOJAXOJ, U paccMaTpyMBaThb B
BUJle eJUHOH CHUCTeMbl O0O6LIeCTBEHHO-
X031 CTBEHHYIO JleITeJIbHOCTb,
9KO0JIOTUYEeCKyl0 cdepy U COLMAJIBHYIO
coepy. [Ipu ouieHKe pa3BUTHUA TEPPUTOPUU
Heo0X0JMMO NPUHUMAaTb BO BHUMaHUE B
IepByl0 ovyepe/ib HaJlW4Yhe U COCTOSIHUE

pecypcoB pasHOro BHJA: MPUPOAHBIE
pecypchl, 4yeJIoBeYeCKHe  pecypchbl
bUHaAHCOBbIE pECYpPCbl U TEXHUYECKUE
pecypchl. YcToituuBoe pa3BuUTHE

npejnoJsiaraeT INONOJHEHHWE BCeX BUJOB
pecypcoB, a Take C6aJaHCUPOBAHHOCTH
CBfI3el MeX/y HUMU.
MeTogo0oruyeckasa
YCTOWYUBOTO  pPa3BUTUA  TEpPPUTOPHUU
COCTOMT B INPOBEJEHUU BCECTOPOHHErO
aHa/u3a GYHKIMOHUPOBAaHUSA
pervoHajJbHOM CHUCTEMBlL. Takas CUCTeMa
JI0JDKHA paccMaTpUBaTbCAd KaK OTKpBITaf,
TO eCTb [10/|BepKeHHasi BJUSHUIO BHEIIHUX
¢dakTopoB. Ilog BAMAHHMEM BHEIIHUX
$aKTOpOB OTKpbITAsA CUCTEMa CIIOCOOHA K
pPa3BUTHUIO U JlerpaZaliu. ITO NPEACTOUT
YCTAaHOBUTb B Ipolecce aHaausa. /Jig
aHa/u3a HeobX0AMMO NPUMEHSATh
JIMHAaMUYecKHue Mo/Jiesn pa3BUTHA
pervoHa, y4yuThlBallide NOTpebJeHUe U
3amacbl pecypcoB, a TaKXe CKOpPOCTb
notpebseHuss pecypcoB. Takue Mojenu

npob6JsieMa

CBSI3aHbI c nuddepeHIIHaNbHBIMU
ypaBHEHUSIMHU. 3To MO3BOJIUTh
Mccae0BaTh BO3MOXKHbIE BapHalUU
yCJI0BUH bYHKIIMOHHUPOBaHHUS
TEPPUTOPUM, UTO MO3BOJMUT CJeJaTh

BbIBOJ, 00 yCTOMYMBOM UJIU HE YCTOUYHMBOM
pa3BUTHM.
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*
MODELING OF SUSTAINABLE DEVELOPMENT OF TERRITORIES

Oznamets V.V,

PhD, Professor, Head of the department, Moscow State University of Geodesy and Cartography (MIIGAiK)

Address: Gorochovsky line, 4. Moscow, 105064, Russia
E-mail: voznam@bk.ru

Abstract. The article describes the modeling of situations of development of territories using one structural and
two mathematical models. An assessment of the availability and use of resources was used as a basis for the analysis.
The article reveals the importance of resources of all kinds for the development of the territory. The article shows the
dependence of the development of the territory on the allocation of resources. The article proves the influence of alloca-
tion of resources on the effectiveness of development of territories. The structural model of territory development is given,
which takes into account resources, production and factors of their location. The structural model serves as a basis for
the application of mathematical models. Two mathematical models from other subject areas are used as a basis for
modeling. The first model is the Lotka-Volterra model from the field of struggle for existence. Within the framework of
the development of the territories, it is adapted to the parameters "products" - "consumer”. The analysis is based on the
theory of VI Arnold about "soft governance.”" The Lotka-Volterra model introduces disturbing parameters that reflect
competition and market fluctuations. Competition and market fluctuations affect production, resource consumption and,
in general, the development of a region or territory. The use of disturbing effects leads to three scenarios for the devel-
opment of territories. The first scenario of development of the territory is sustainable development. The second scenario
is the unsustainable development and disintegration of the regional system. The third scenario for the development of the
territory, according to this model, is oscillatory. It includes a periodic deviation from the equilibrium of the regional
system and a return to it. Sustainable development of the territories is associated with various types of resources that this
territory has. The dynamics of resource consumption also affects the sustainable development of the region. The second
model of analysis is the logistic model of output, taking into account the consumption of resources. Scenarios for changing
the regional system based on this model are given. It is shown that the dynamics of development and functioning of the
regional system depends on the availability of resources and the speed of their consumption. The logistical model of
territory development gives two scenarios of development. The first scenario means sustainable development of the re-
gion. The second scenario means the degradation of the regional system. The generalized criteria for the sustainability
of the development of territories are noted. The article formulates the condition for sustainable development of the region.
Any model of regional development should be investigated for the impact of disturbing factors. For sustainable develop-
ment of the territory, the consumption of resources for production must be within certain limits, "no more and no less".
The article proves that the location of production and resources is a latent factor that affects the efficiency of production
and the sustainable development of the territory.

Key words: Territory management, sustainable development, resource analysis, Lotka-Volterra model, logistic
equation, development scenarios.
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VJIK 523.21

HOTHUTUBHAA KAPTA KAK HHCTPYMEHT OLIEHKH HEABH:RUMOCTH

Ileemkoes B.Al. CeavmaHoea H.H.

Crapuuii npenojaBaTesib, MOCKOBCKUN rocyaap-
CTBEHHbIN YHUBEPCUTET Te0ie3UH U KapTorpapuu
(MUUTAuK)

JIOKTOp TEXHUYECKUX HayK, mpodeccop, MOCKOBCKHUI
TeXHOJIoTu4ecKkui yuuBepcuteT (MUPIA)

Anpec: 119454, Mocksa [IpocnekTt BepHa/ickoro, 78 Appec: 105064, MockBa, ['opoxoBckuii nep., 4
E-mail: cvj2@mail.ru E-mail: cvdisser@list

Annomayun. Cmamos onucwvleaem memoovl NPUMEHEHUs. KOCHUMUBHBIX Kapm Ol pewleHus 3a0a4 Kadacmpa.
Onucanvl yciosus npuMeHeHuss KOZHUMUGHuIX Kapm 8 oonacmu kadacmpa. Cmambws packpléaem Mexanusm KOSHUMue-
HbIX Kapm. KocHumuenas kapma paccmampueaemcs Kax aibmepHamuéa mexHoI0SU4eckKol cxeme, KOMopyio npume-
HAI0M 8 YeMKUX YCIOBUAX C 02PaHUuyenHoll ungopmayuen. KoenumueHule kapmul KAk MEXAHUZM OMHOCUMENLHO YCMOU-
4UBbl B0 BPEMEHU U 1€2KO MOOUpuyupyromes. Imo onpeoensiem ux npeumyuecmeo no adanmueHoCmu no CpAGHEHUIo ¢
mexHonocuyeckumu cxemamu. Cmamos. daem aHaIu3 U008 KOZHUMUBHBIX KAPM U 8blOeIslem 084 CNOC06a ux npumeHe-
HUSL 0eCKpUnmueHblil U npeckpunmuensiil. Cmambs OnUCbl8aem OCHOBHble 00BbEKMbl, KOMOPbIE UCNOALIYVIOM NP NO-
CMPOEHUU KOCHUMUBHBIX KApM.: KOHYenm, nammepH u ungopmayuonnas cumyayus. Ilokasana céaszv u pasiuyue mextcoy
Kouyenmom u nammeprom. Cmamus. OnUCHIBAE MONOIOSUYECKYIO MOOEb KOCHUMUBHOU KAPMbl — OPUEHMUPOBAHHBIT
epagh. Ilokazano omauuue monorocu4eckoll cxemvl KOCHUMUGHOU Kapmbl om 00biunbIx epaghos. Cmamwvs nokasvieaem
paznuyue mexncoy ciabo-popmaru308anHbIMU KOSHUMUSHBIMU KAPMAMU U (OPMATLHLIMU KOCHUMUBHBIMU KAPMAMU.
Onucanvl yciosus npumMeHeHust KOCHUMUGHLIX Kapm dmux 6u006. Cmamus onucviéaem HevemKue KOCHUMUBHblE Kapmbl
u ycnosus ux npumenenus. Ilpusedens npumepvl KOCHUMUBHBIX KAPM OISl pUITMEPCKOU PUpMbl, Ol MEXHOI0SUU Me-
JHCeBAHUSL U OJISL MEXHONI02UY OYeHKU Hedgudcumocmu. Cmambvsi npo8ooUm cpagreHue 00bIYHO MEeXHOIOSUU OYEeHUBAHUS
HeOBUIICUMOCIU U C MEXHOA02Uel OYEHUBANUS HEOBUICUMOCIU HA OCHO8e KOZHUMUGHOU Kapmul. Koenumusnasa kapma
NO3605lem YYUMbIBaAmb 83AUMHOE GLUAHUE PaKmopoe oyenku. Koenumuenas kapma no3eoasiem yuyumsléams 63auUMHOe
GIUSAHUE IMAN08 mexnoao2uu oyenuganus. Cmambs omeeyaem 03MONCHOCHb KOCHUMUBHBIX KAPM K CAMOPA3EUMUIO.
Omo denaem npumenenue KOCHUMUBHBIX KApM AOANTMUSHLIM MEXAHUZMOM 8 CPAGHEHUU C 0eMEePMUHUPOBAHHBIMU MeX-
Honozuamu. Koenumuenas xapma sensaemcs UHCMpymMenmom HaKonaeHus Onbima U 3HAHUsL.

Knrwouessle cnoea: xaoacmp, oyeHka HeOGUICUMOCIU, KOSHUMUBHbIE KAPMbL, MEXHOIOSUU OYEHUBAHUSA, YNPAG-
JleHue HeOBUICUMOCBIO.

BBeaeHue - Uil TPUHATUS pelleHUH MNPUMEHSIOT
KOTHUTUBHbIE KapTbl. Yabpux Hamccep
HCI0JIb3YeT TEePMHUH «OpPHEHTHUPOBOYHAS
cXeMa» KaK CUHOHUMOM «KOTHHUTHUBHOH
KapTbl», 4YTOObl MNOJYEPKHYTb, 4YTO 3TO
aKTHBHas MoOJieJib, HalpaBJieHHas Ha

IMOUCK peleHusd. «KOorHuTHBHbIE KapThl

B mpakTuke ynpaByieHUs NPUHSATHUS
pelleHM B VYCJOBUAX HEYETKOU WJIHU
06beMHOM  MHPOpMalLMU  BCe  yalle
NPUMEHSIOT KOTHHUTUBHbIE KapThl [1-4]
KaK CpejCTBO pelleHUd 33aZad B 3TUX

CHTYyallHAX. KornuTuneHy:o KapTy onpeensoTcs c60poM HHPOPMALMU U
HIPUMEHAIOT Kak alIbTEpHATUBY JeficTBUeM, a He Bep6a/IbHbIM O CAHHEM»
JleTepMUHHUPOBAHHOH  TEeXHOJIOTMYeCKOH [8]. B X0/ie NPHMEHEHUs 1 HCCIeI0BaHHS
cxeme. TexHosoruyeckywo —cxemy s BBLIACHUJIOCh, YTO KOTHUTUBHbIE KapThl

peasM3aluy pelieHU MOXHO NPUMEHHUTh
B YCJIOBUAX YETKOH, CTPYKTYPUPOBAHHOU
nHbopManuu HebO0JIbIIOTO o6beMa.

OTHOCHUTEJIbHO YCTOWYUBBI BO BpEMEHU U
JIETKO MOAUPUUIMPYIOTCS. ITO JesaeT Ux
YA00HBIM aJlalTUBHBIM CpeAcTBOM

TepMUH HeboJbIION 00BEM omnpefessseT
Takde MOpPUUM HHPOpPMalMH, KOTOpbIe
006/1ajlal0T KOTHUTUBHBIMU CBOWCTBaMU:
00603pUMOCTH,  BOCIIPUHUMAEMOCTH U
MHTepnpetupyemMoctyd [5]. B cutyauuy,
JJI1 KOTOPOM CYILeCTBYIOT YCJIOBUS He
00603pHUMOCTH, He BOCIIPUHHUMAEMOCTH [6],
He CTPYKTYPUPOBAHHOCTH [7], HEYETKOCTH

MMPpUHATHA pEIlIeHI/Iﬁ B U3BMEHAIIINXCA U HE
MOBTOPAKMIMNXCA YCJIOBUAX.

MexaHH13M A€l CTBUSI KOTHUTHBHBIX
KapT

CYMTAIOT, YTO TEPMHUH «KOTHUTHUBHAs
kapTa» BBeZieH 3. TosmeHoM [9]. Tlo3zxe c
WCNO0JIb30BaHUEM ITOTO TMOHSATHUS P.
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AxcenbponoM [10] 6blL1 BBEJleH TEPMHUH

«KOTHUTHUBHOE MO/JleJIMPOBaHUEY.
KoruutusHble KapThl [0-pa3HOMY
TPAKTYIOTCSA Y pas3HbIX aBTOpoB [11]. 3To
06yC/I0BJIEHO pa3HbIM 1eJIeBbIM
Ha3HaueHWeM KOTHUTHUBHBIX KapT H

pa3HbBIMHU aKLeHTaM{ [PU UX OCTPOEHUH.
Hanpumep, roBopAT 0  NPUYUHHO-
C/e/ICTBEHHbIX KapTax [12]. B psge pa6oT
TakMe KapTbl OTHOCAT K MNPUYUHHO -
CleJCTBEHHbIM CxeMaM MWJHA CXeMaM
MMIAKT aHaJiu3a, B KOTOPBIX JaeTcs
JIorh4yecKoe WM  MaTeMaTHh4yecKoe
OonMcaHue NPUYNHHO-CJIe[ICTBEHHbIX
oTHoweHUui [13]. KorHuTHBHBIE KapThl
TPAKTYIOT KaK KOHLeNTyaJlbHble KapThl C
GUKCUpPOBAaHHBIM  TUINOM  NIPUYHUHHO-
C/e/ICTBEHHbIX  CBsI3el [14, 15].
KornuTuBHBIE KapTbl NPUMEHAKT: B
KOHIeNTyaJIbHOM  MO/IeJIMPOBaHMUs, B
MO/leJIMPOBaHUH JMHAaMUKH
C1abOCTPYKTYPHUPOBAHHBIX CUTYaALUH, IPU
pellleHUH CTpaTeruvyeckux mnpobsem [16].
BeigenswoT aBa nojxona [17] npuMmeHeHus
KOTHUTUBHBIX KapT: NpPeCKPUNTUBHBIN
(mpoueccyanbHbli) U JI€CKPUNITUBHbII
(onucaTenbHbIN) [18].

OCHOBHBIMU NOHATUAMU B 006J1aCTH
KOTHUTUBHOTO MoOJleJlMpoBaHusi [5] wu
NpUMeHeHHUs KOTHUTHUBHBIX KapT
ABJIAIOTCA KOHIIEIT, naTTepH U
vHbOpMalMOHHAsA CUTYyanus. 31O
ONMCBbIBAET YIPOILEHHYIO Mo/Jieslb
NpUMeHeHUs KOTHUTHUBHBIX KapT.
KoHuenTel, o6pasyloue npegMeTHYIO
06J1aCThb, 10 OT/ZleJIbHBIM CBOMM IIpHM3HAKaM
BCTYNAlOT B CUCTEMHblE OTHOIIEHHUA
CXO/CTBA, pas3/Myhsd U HUepapxuum ¢
JpyrMMHU KoHLenTaMu. OHU Npe/iCTaBJISIOT
co60l 00llee KOHLENTYya/lbHOE MOHSTHUE.
KoHuenT gB/isieTca HOCUTe/IeM 3HAaHUSA U
00111ero NOHATHS B IpeMETHON 00JIaCTHU.

[laTTepH - peanusanus KOHIENTa B
KOHKpPETHOW MHPOPMALMOHHON CUTYalMHU.
[laTTepH sABASETCA HOCUTEJIEM OIBIT,
YaCcTHOTO 3MIMPUYECKOTO 3HAHUA U
YaCTHbIM NOHATHEM  [UJId KOHKPETHOU
cutyanuu. IlaTTepH ecTb peanusanus
KOHLlenTa KakK MHOpMalOHHAs
e/JUHUIA, 3aKpellJleHHasd CUMBOJINYECKU B

LeJIX HakKoIlJleHWs onblTa. [latTepH —
dopma, o6pasel, KOTOpbIK  CO3/JaeT
cyobekT. KoHLenT W naTrTepH CciayxaT
OCHOBOU MOCTPOEHUs BepILUUH
KOTHUTHUBHOU KapThl U MOTYT
MCII0JIb30BaThCA COBMECTHO WU
paszenbHO. YeM 60J1bllle KOHKPETHUKH, TEM
6oJibllle UCHOJIB3YIOTCA NaTTepHbl. YeMm

MeHblle  KOHKPETHKH, TeM  OoJiblle
KOHLIEIITOB, TO €eCTb  0606IIEeHHbIX
MOHSATHH.

WudopmanmoHHass cuTyayuss - 3TO
00J1aCTb ~ NPUMEHEHUS KOTHUTHUBHOM

KapTbl. KOTHUTUBHYI0 KapTy HNPUMEHSIOT
He BO BCel mpeiMeTHOM 06J1aCTH, a TOJIbKO

B ee 4YacTH, KOTOPYH ONUCBHIBAaeT
vHbOopMalMOHHasA CUTYyanus.
WHdopManMoHHass cUTyauus sBJseTCA
BU/IOM CJIOKHOU MHOpPMaLMOHHOU
MoOJeu [19-21]. [IpuMeHeHUE
MHGOPMALMOHHOM CUTyallUu CBSI3bIBAaeT
KOTHUTUBHYI0  KapTy €  00J1aCThIO
MHGOPMAIMOHHOTO aHaJu3a.
WHbopMalnMOHHAs CUTyalus OTpaKaeT
CEMaHTHUYEeCKYI0 COCTaBJIAIOLIYIO

KOTHUTHUBHOU KapThl.

CyiiecTByeT 60Jiee CJ0XHBINA MOAXO0J,
NOCTPOEHHS  KOTHUTUBHBIX  KapT B
KOTOpPOM HNPUMEHSI0 HNOHATUA
CEMAHTHUYECKOTO $/pa, «He-GaKTOPOB»
[22] wu w™Mogenp  MHOpPMALMOHHOU
KOHCTpYKI MU [23]. Ho 3TO npuMeHAIOT JJis
CJIOKHBIX O00BEMOB JaHHbBIX W cJabo
CTPYKTYPHUPOBAaHHbIX HMHGPOPMaLMOHHbIX
MacCHBOB. Ana 3a/ia4y KaZiacTpa
JlOCTaTOYHO NpHMEHeHUs TpeX NMOHATUM:
KOHLeNT, MNaTTepH, HWHOpMaLHOHHAsA
CUTYyanus.

B acnekTe ¢popmasn3anuu BblAeNA0T
c1abo-popMaii30BaHHblE KOTHUTHUBHbIE
kapTtbl (COKK) [1, 14] u dopmanbHbIe
korHuTuBHble KapThl (PKK). COKK
HCNOJb3YIOT: AJ51 GOPMUPOBAHHUSA OOILETO
nNpejCTaBJeHUss O  CUTyauuy;  JJid
CPaBHUTEJILHOTO aHa/iu3a TOYeK 3peHHus
CyO'bEKTOB OTHOCHUTEJBHO HEKOTOPOU
CUTyallMy; [JJId NOHMMaHUA MeXaHU3MOB
BbIpaboTku pemeHud. OKK npumeHsioT
bt aHa/iu3a U MO/leIMpOBaHUSA
C1abOCTPYKTYPHUPOBAHHBIX CUTYyaluH,
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VCTOYHUKOM 3HAaHHUU O KOTOPBIX CJYyXKaT
paB/J0N0J00HO€e 3HaHUe CYObeKTa.

TonoJsioruyeckoun OCHOBOH
(TomoJsioruyeckol MoJesblo) AJis 06eux
MeTO0/|0B IOCTPOEHUSI KOTHUTUBHOU KapThl
CIIYXKUAT OPUEHTUPOBAHHbIN rpad.
BepmiuHbel  rpada COOTBETCTBYIOT
KOHLeNTaM MWJM NaTTepHaM, AyTru rpada
VHTEePIpPeTUpPYyTCA KaK npsiMble
NPUYUHHBIE BIUSHUA MEXY 3JIeMeHTaMHU.
Ha puc.l npusesen npumep OKK paa
pUIITEPCKON  PUPMBI. dra  Kapta
XapaKTepusyeT JedATeJbHOCTb (QUPMBI B
3aBUCHUMOCTU OT YyCJIOBUM U (AKTOPOB.
PeasnbHas JleTeJIbHOCTb BKJIOYaEeT
6oJiblllee YUCIO MAapaMeTpPoB U GAaKTOPOB.
[IoaTOMy JaHHYI0 KOTHUTHBHYI KapTy
MOXXHO paccMaTpUBaTb KakK 000OIIeHHYIO
GYHKIMOHA/NIBHYI0 CXeMy OpraHM3alMHy,
KOTOPYI0 NPUMEHAIOT JAJSl ONepaTUBHOIO
aHaJ/IM3a CUTYaLUH.

Puentepckas
dupma
Basa
. ob6bekToB
duHaHcbl @

BosBpaTt

Puc.1. CTpyKTypa puaTepckoi pupMel B
BHU/le KOTHUTHBHOW KapThl

Fig.1. The structure of a real estate firm in
the form of a cognitive map

KpoMe Toro, B TOMOJIOTUYECKYIO
MO/ieJib BKJIIOUAIOT HEKOTOPbIE TapaMeTphl
Takue, Kak 3HaK BausHUA (kak ajasa OKK,
Tak U a1 COKK) nam cuna BauaHuda. Ha
ocHoBe C®KK pa3BuBaloTci MeTO/bl
MOCTPOEHMS, aHa/IM3a U CPaBHEHUS KapT Ha
6a3e Teopuu rpadoB. KorHUTHBHAsA KapTa
MOXET ObITh OMKCaHa Kak rpad

G=<V, A F>

rae V - MHOXeCTBO BepUIMH (KOHLLENTOB).
A - mHOoxecTBO ayr (cBasen); F = {+ -} -
MHOXXEeCTBO  THUIOB  CBf3ell  Mexay
KoHLenTaMu. [Ipu MosoKWTeNbHOU CBA3U

yCUJIEeHHW € KOHIEeIITa IPUYIHNHBI X MNpUBOAUT
K YCHJICHWIO KOHIENITa CJIEACTBUA Y

XT-YT

[Ipu oTpULlaTEeILHOM CBA3U YCUJIEHHE
KOHLIleNITa IMNpUYWHbBl X TMNPUBOJUT K
0CJIabJIeHUIO KOHLIeNTa C1eACTBUA Y

XT-Yl!

Ha puc.2 npusegen npumep COKK
[24] c BbIAe1IeHHEM TUTIOB CBSi3el F

AT
AT
.

Puc. 2. KoruuTuBHasa KapTa
MHGOPMALMOHHOM CUTYaLlUU B BU/JIE
CDPKK.

Fig.2. Cognitive map of the information sit-
uation in the form of a poorly formalized
map

lluppamu 00603HaYeHHbIEe
B3auMogelcTByomuye  ¢aktopel.  Ilox
HoMepoM 1 0603HaueH BXOJHOU ¢akTop,
noJ, HoMepoM 8 o0003Ha4YeH IeJIeBOU
¢dakTop. Ilmockt (+) u  wMuHyc (-)
MOKAa3bIBAIOT THM CBA3U. OOpallaeT Ha cebs
BHUMaHUeE, YTO B 3TOM rpade (puc.2), B
OoTJIM4Me OT rpada Ha puc.l, NpucyTCTByeT
LUKJIUYHOCTb, KOTOpas B IPUHIUIIE MOXKET
co3JaBaTb HeycToW4yuBOoCTb. C Jpyrou
CTOPOHbl  LUKJIWYHOCTb  CHOCOGCTBYyeT
caMOOpraHu3anuy. UMeHHO 3TO OTJIMYaeT
KOTHUTHBHbIE KapThl OT TEXHOJIOTHYECKOU
cxeMbl. (Cxema Ha puc.2 dBJdeTCA
JMHAMU4YeCKOM UM OIMCbIBaeT pa3Hble
MOMEHTBI BpPEMEHH. CocTtosiHUE
MHPOPMALMOHHOM CUTYyalluhd X B MOMEHT
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BpeMeHU (t+1)
BbIpO)KEHUEM

onpezesseTcs

X(t+1)=X(t) + P(t+1) (D

3necb P(t+1) BxoAHOe BO3JIEHCTBHE B
MOMEHT BpeMeHH (t+1).

Beipaxkenue (1) uHTepnpeTupyeTCs
cleAywIuM  06pa3oM. CocTosiHue
MH$OpPMaLOHHOHU CUTyaLuu B
nocjJeAywIIMi MOMEeHT BpeMeHU X(t+1)
onpejenseTca COCTOSIHUEM
MHGOPMAIMOHHON CHUTyallUd B TEKYIUH
MOMEHT BpeMeHU X(t)u  BHEUIHUM
Bo3JeiicTBueM (P) Ha 3Ty CUTyaluio B
NoC/JeAYIIIMU MOMEHT BpEMEHH (t+1).

[IporHos pa3BUTHUA CUTyaLuu
3a7aeTcd  CTPYKTYpOHM  KOTHUTUBHOU
KapThl, KOTOpas 3aJaeT CBA3b MeXAy
Bo3JeicTBueM P(t+1) B mnocaeayrouydi
MOMEHT BpeMeHU U BO3JelCTBUEM B
TeKylui MmoMeHT BpeMeHu P(t). [IporHos
pa3BUTUA MHPOPMALMOHHOM CHUTyalUU
(puc.2) onucbIBaeTCs BhIpaXKEHUEM

P(t+1)=W x P(t) (2)

3nechb: W- MaTpuLia CMeXHOCTH oprpada Ha
puc.2.

Beipaxkenusi (1, 2) JarT OCHOBaHUE
CUMTATb TaKOe CUTYallMOHHOE yIpaBJieHue
- yIpaBJIEeHHEM [0 COCTOSIHUAM [25].

HedyeTKHe KOTHUTUBHbIE KapThbl

HeyeTkocTb npu IIOCTPOEHUHU
KOTHUTHUBHBIX KapT CBA3aHa c
HEYETKOCThIO MHOpPMaALMOHHOU
CUTYyaluU U c HeyBEpPEeHHOCTbIO

3KCIIEPTHOMW OLIeHKU. IJTO 0O0YyCJI0BJIEHO
TeM, YTO NPHU 3KCIEepPTHOM OLleHWBAaHUMU
3KCIEepPT MCHOJIb3yeT CBOM ONBIT, KOTOPbIX
npeJcTaB/seT HesIBHOE
HepopMasiM30BaHHOe 3HaHUe. HesABHOCTH
9KCINEepPTHOr0 3HAaHHUA TAKOBA, UTO IKCIEPT
MOXeT /JlaBaTh pa3Hble OLleHKU B OJHOU U
TOM »Ke CUTyallud B 3aBUCUMOCTH OT
MEHTaJIbHOCTH WU MeHTaJ/IbHbIX
baKTOpOB, He CBA3aHHBIX C CUTYyalMel, a ¢
cyobekToM o6ueHus. [lpuueMm ciepyert
OTMETUTB, UYTO 3HaHHUA IKCIIepTa ABIAKTCSA
TAallMTHBIMHU, @ HE UMIUIMUTHbIMU [26]. B

CULY HEYEeTKOH, YaCTUYHOU He
dopmanusyeMoll  IKCHEPTHOU  OIL|€HKH
006'bEKTUBHO CyLeCTBYIOT pHUCKHU
HeJI0CTOBEPHOTIO 3aJlaHud

OYHKIIMOHA/NIbHBIX MOJle/lell 3KCHepPTHBIX
npejcraBieHud. OOUH U3 METO/I0B
CHU)KEHUSI TaKUX pPHUCKOB OCHOBaH Ha

NpUMEHEHUM HEYETKUX KOTHUTHUBHBIX
KapT.

MoXXHO  BBIAEIUTH  JBa  BHJA
daxkTopoB pucka npu 3aJlaHU U

GYHKIMOHA/NBHBIX MoOJlesleld 3KCIePTHBIX
npeJCcTaBJIeHUM NPUYUHHO-CJIECTBEHHOU
3aBucuMoctu [14]. IlepBbIiid - 3TO
KOTHUTHUBHbIE CMellleHUs IPU Ha3HaYeHU U
cambix BecoB [27]. Bropou - 3TO
HCKaXKaIUKi 3PPeKT Mexay TO4YeuHOH
OLlEHKOM Beca 3KCIepTOM, KOTopas
3aBeJJlOMO  fBJSETCAd  HeYeTKOH, U
npe/cTaBJeHUeM Beca B MaTeMaTU4eCKOU
MoJZenu. ToyeyHass oLleHKa He SBJISETCSA
COTJIaCOBaHHOM. MaTeMaTuyeckass MoJeslb
SABJISETCSI COTJIaCOBAaHHOM olleHKOoW. B
COOTBETCTBUHU c MaTeMaTU4yeCKON
MOJle/Ibl0, Beca TMpPSMBIX BJUAHUK B
KOTHUTUBHOW KapTe XapaKTepU3ylT He
TOJIBKO OT/leJIbHble (TO4YeuHble) BJAUSHUS,

HO U Tmponopuud  (MHTerpaTUBHbIE
OLlEHKH) pa3HbIX BJHUSHUA Ha OJHUH
daktop.  CydTalOT, 4YTO  «MSATKHE»
KaueCTBEHHbIe M3MepeHHUs THIA

CpaBHEHHE WM OTHECEHHE K KJaccy 6osiee
HaJIeX)KHbl, YeM BBeJleHHe CY6beKTHUBHbBIX
BEPOSITHOCTHBIX KOJIMUECTBEHHBIX OII€HOK.

JTo 00yCJIOBJIEHO adpdekToM
WHTEerpaTUBHOCTH [28] KaueCcTBEHHbBIX
OLlEHOK B  MNPOTHBOBEC  TOYEYHBIM

CyObEeKTUBHBIM oOlleHKaM. WHTerpasbHas
WJIM MHTerpaTUBHasA OlleHKa Bcerja MeHee

YYBCTBUTEJIbHA K [MOTPEIIHOCTH, YEM
TOYeyHas.

HeveTkue KOTHUTHUBHbIE KapThl
NpeACTaBASIOT cobou HEYeTKUU
OpPUEHTHPOBaHHBbIA rpad, y3/bl KOTOPOTO
SBJSIOTCS  HEYETKHUMH  MHOXECTBaMHU.

HanpaBsieHHble pebpa rpada He TOJIbKO

OTpaXKaIT NPUYHUHHO-CJIe/|CTBEHHbIE
CBA3M  MEX/Jy  KOHIeNTaMH, HO U
omnpezesisilOT CTeleHb BJAUAHUA (Bec)

CBA3bIBaeMbIX KoHLenToB. Ha puc. 3.
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NO0Ka3aH NpUMep MpPUMEHEHUs] HeuyeTKOH
KOTHUTHUBHOW KapThl NPU HPOBEAEHUU
MeXKeBaHHUHU.

AKTHBHOE HUCMOJIb30BAaHUE HEYETKHUX
KOTHUTHUBHBIX KapT B KayecTBe CpeJCTBa
MOJIeJIUPOBaHUsl  CUCTEM  O0OYCJ0BJIEHO
BO3MOXXHOCTbIO HarJsiAHOTO
npe/jCcTaB/JeHUsl aHAJTM3UPYEMOU CHCTEMBI
U JIETKOCTbI0O UHTEpPHpeTald MPUYUHHO-
C/1eICTBEHHBIX cBs3ei MeXAay
KOHLlenTaMd. HevyeTKHe KOTHUTHUBHbIE
KapThl UCNOJIb3YIOT BO MHOTHX 06J1ACTAX
Uil MOJeJMpPOBaHUA  JUHAMHUYECKHUX
cucteM. OHM 00/1aal0T HarJAsg4HOCTBIO,
FMOKOCTBI0O OTOOpaXKEHUsT NpeJMeTHOH
06J1aCTH, BO3MOKHOCTAMHM abCTPaKTHOIO
npeJCcTaBJIeHUs U MCIIOJIb30BAHUS
He4yeTKOU JIOTuKU. HeueTKass KOTHUTHBHAs
KapTa MOXeT ObITh ONKCaHa Kak rpad

G=<V, A, Gf F>

rae V - MHOXeCTBO BepUIMH (KOHLLENTOB),
0003HavYawIUX BeplIMHbl rpada. A
MHO>XeCTBO AyT (CBfi3el), KOTOpble MOTYT
MMeTb Beca. F - QyHKI U, KOTopast KaX/A0U

nape koHuentoB (Vi Vj), craBuUT B
-0,2
=7 G609
- -
7

TexHnyeckune
pecypchbl

+0,8

HeonpegeneHHocTb
B NMOCTaHOBKe
3agaun

pecypcoB

Pesynbtar
MeXeBaHus

KomnnemeHTapHOCTb
MCMOSTHUTENEN U

COOTBETCTBUE 3HayeHue
NpUHaJJiexallee uHTepBany [-1;1]. Gf
- GyHKIUA aKTUBHOCTH  KOHLENLUH
cucteMbl. KaxzoMmy y3/1y CTaBUTCA B
COOTBETCTBHE Mepa aKTUBHOCTH B MOMEHT
BpeMeHn t. OHa MoOXeT MNPUHHUMATh
3HaueHus oT O(HeT akTUBHOCTHU) A0 1
(akTHBEH). Gf(0) 3ajaeT BEKTOP
Haya/IbHbIX 3HAa4YeHUW aKTUBHOCTH Yy3JIOB.
Gf(t) - BeKTOp COCTOSIHUUM (aKTUBHOCTH)
y3JI0B Ha UTepaluH t.

€ij,

KorautuBHas OI€HOYHAaA KapTa

Ha puc. 4 npuBeseHa JsvHelHasd
TUNOBAsi CxXeMa OLeHKHW HeJBHUXXUMOCTH.
Bce oneHKM npuMepHO OJWHAKOBBI [29-
31]. /lng KOHKpPETHOCTH cxXeMa Ha puc.4
B3MTa [0 MeTOJIMKe, U3JIOX)KEHHOU B [32].
Tam cxemMa OIleHKM T[pUBeJileHa B
TabJIMYHOM BH/I€, HO B IPUHLIUIIE 3TO TOXeE
caMmoe. B cooTBeTcTBUM C [32] M JpyruMH
paboTaMU NpoLecc OLeHKU HeJIBUXKUMOCTHU
COCTOUT W3 NOC/EL0BATEeJbHOCTH 3TAIlOB,

BBINOJIHAEMBIX CIeluaJIuCTOM-
OIIEHIIUKOM  JJI1  OIpeJeJieHUs1  ee
CTOUMOCTH.

Gf=1

—

TexHuyeckoe
3agaHve

_—
—_

KomneTteHuus
WCMOSTHUTENEN

Hanuuune onbiTa B
BbIMOSTHEUN
nogobHbIX paboT

Gf=1

Gr=0,8

Puc.3. HeueTkas KOTHUTHBHAsA KapTa IpOBe/leHUs paboT 10 MeKeBaHUIO.
Fig. 3. Fuzzy cognitive map for surveying work.
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74{ MMyLLl,eCTBeHHbIe npaea ‘

Onpegenexune
npoGremsbl

MpenBapuTenbHbIN
0CMOTP

AHanus
MCMNoNb30BaHNst

‘ | CpaBHUTENbHbIN
MeToabl OUEeHKN — =
——»  3artparHbii
E— [oxoaHbin

CornacoBaHue
pe3ynbTaToB

OTy4eT 006 oLeHke

Puc.4. JluHelHas olleHKAa HEeABUKUMOCTH.
Fig. 4. Linear estimation of real estate

Ha sTtane "Onpenenenue npob6sembr”
OCYLIeCTBJISI€TCS ~ NOCTAHOBKA  3aJjayH,
KOTOpPYI0 He06X0AuMO pewinTh. [Ipu 3TOM
NOoAPO6GHO  OMMUCBHIBAIOT  OLlEHHWBAEMbIH
00beKT, YCTAaHABJUBAIOT OlleHWBAeMble
npaBa COGCTBEHHOCTH, YKa3bIBAIOT JaTy,
neJd W 6a3y OLEHKH, a TaKxe
bOpMyIMpYIOT U COIVIaCOBBIBAKT  C
3aKa34MKOM psiJi OTpaHUYeHUH.

06BbeKT OLl€EHKH OIIMCbIBAKOT Ha
OCHOBE€ COOTBETCTBYIOIIHX
MNOATBEPXKAAOIIUX ImpaBa Ha
HeJBUXHNMOCTb IOPUAUNIECKUX
AOKYMEHTOB U pe3yJsbTaToOB

HelnoCcpeJCTBEHHOTO OCMOTPA OLleHLIUKOM.
Ha puc.4 wu puc.5 atan Jyisi cokpalieHus
0603Ha4YeH aTan «AHanu3s
HCI0JIb30BaHUSI», HO TMOJ, 3THUM CJeJyeT
NOHUMAaThb IOJIHOe Ha3BaHUe  «AHa/Iu3
HauJydlllero U Haubosiee 3PpPeKTUBHOIO
HCIOJIb30BaHUA 3eMJyiu». [Ipu  OIleHKe
3eMeJIbHOTO0 ydacTKa Heo06X0IUMO
onpeJle/IMTh BapUaHT  HaWJIyyllero H
HauboJsiee 3G PEeKTUBHOIO0 UCMOJIb30BaHUS,
KOTOPBIX omnpejesfaeTcd
B3auMMOJieicTBUeM psAAa GaKTOpPOB. ITOT
3Tall BKJIIOYAeT He TOJIBKO CyIecTBYIOIee,
HO M BO3MOXXHOE€ HCII0JIb30BaHHE 00beKTa
HeJIBXKMMOCTH, JaXe ecld TeKyllee

HCIOJIb30BaHUe 00beKTa obecrnedyuBaeT
BBICOKYI0 CTOMMOCTb HEJBHXKHMOCTU Ha
JlaTy OLleHKH.

CorsiacoBanue BKJIIOYAET
onpejieleHMe  UTOrOBOM  CTOMMOCTH
00beKTa OLleHKHM C Yy4eTOM  BCex

pe3ysbTaToB. OHAKO He BCErZ,a BO3MOXHO
YeTKO  OLEHUBAThb HEABWXXUMOCTb Ha
OCHOBe OOJIBLIMHCTBA, HAMpuUMep, U3-3a
HEPa3BUTOCTU pbIHKA HEABUXXUMOCTH U
3eMeJIbHOTO PBIHKA, HeXBaTKe
JlOCTOBEpHOM HHPOpPMaMUM U HaJUYUU
00JIBIIOTO KOJIMYECTBAa HEJ0CTOBEPHOU
vHdopMalnuu. ITO JIOJDKHO  OBITh
0O0CHOBAaHO M OTpPaXXeHO B oOT4YeTe 006
oneHke. OTyeT 06 OIlleHKE - [JOKYMEHT,
coziepaKalium 000CHOBaHUE TOJIBKO
MHEHUSl  OLleHIIMKa O  CTOUMOCTH
HMYIIEeCTBa.

Ha puc.5 npuBeseHa cxeMa OLlEHKU B
BU/JE KOTHUTHUBHOM KapThl. Ona
MOKa3bIBaeT, YTO MPOLECC OLEHKU He
SABJIIETC  JIMHEWHbIM U BJISETCA
MHOT0QYHKIIMOHA/JIbHBIM. HasHaueHue
KOTHUTUBHOU KapThbl MPUHSATHE pelleHUH
B  LeJfdX Jydyllero U  HauboJee
3pdekTUBHOTO HCIO0JIb30BaHUSA
3eMeJIbHOTO y4acTKa.

Onpenenexve MpeasapuTenbHbIn
npoGnems! ocMoTp

C6op uHcopmaummn
AHanus
ucnonb3oBaHus

= B3atpatHblil MeToa
CpaBHUTENbHbIA
meton [Noxoayiblit MeToz
I CornacosaHue
MpuHsTUE pelleHns

pesynbTaToB
Puc.5. KorHuTrBHas oLleHOYHAas KapTa.
Fig. 5. Cognitive map of real estate valua-
tion

[IpuHIUIHATBHBIM JUIST
KOTHUTHBHOU KapThl HA PUC.5 AABJISIETCS TO,
YTO OHA COOTBETCTBYET CXeMe Ha puc.4, HO
C JIOTIOJIHEHUEM CBSI3eH, KOTOPbIE B CXeMe
Ha puc.4 OTCYTCTBYIOT. B yacTHOCTH, 3HaK
BOMpPOCA O3HAYaeT HeOolpee/IeHHOCTh B
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JlAaHHOM KOHIIeNTe U BO3BpPAT K MCXOJHOU
MO3UIMH. B03MOXXHOCTbIO KOTHUTHUBHOH

KapTbl  fBJSIETCA  BBeJeHHEe  JIOBIX
He0o0OX0JUMBIX CBSI3€M M UX BeCOBas OLleHKa
JUISe KOHKDETHOU CHUTYyal|H. B

KJIacCUYeCKHUX MeTouKax (puc.4) nousatue
Beca QuUrypupyeT TOJBKO JJA ydeTa
CTerneHU BJIMSIHUA BHeLIHEero
CTOMUMOCTHOTO0 paKTOpa Ha UTOTOBYIO LIeHY
HeJIBU>KMMOCTU. HO OHO OTCYyTCTByeT Kak
OlleHKa BJIMSIHUA MeTOU4YeCKUX GpaKTOpOB
Zpyr Ha apyra (puc.2). KorHuTUBHas KapTa
(puc.5) JlOMyCKaeT BKJIIOUEHHE
JIOMOJIHUTEJIbHBIX KOHIIENITOB 6e3
HapyLIeHUsl CXeMbl OLLeHKH.

CnefyeT OTMETUTb YTO KOHLENT
«AHa/M3 HauJydllero HCIOJb30BaHUSA
3eMeJIbHOTO yJacTKa» (Ha puc.5 «aHaiu3
HCI0JIb30BaHUSA») BKJIIOYAET U3yYeHHe
aJbTepPHAaTUBHbBIX BapHUaHTOB
WCIIOJIb30BaHUA 3eMeJIbHOT0 y4yacTKa U
BblOOp  onTuMasbHoro. Ilpu  3Ttom
YYUTBIBAIOTCA NepCleKTUBHOCTD
MeCTOIOJIOKEHHUS, COCTOSIHUE PBIHOYHOIO
crpoca, CTOUMOCTb 3aCTPOVWKH,
CTaOUJIbHOCTb MNpeJIoJaraeMblx J0X0/I0B
Y T.I. 3Ha4YeHHe NPU OLleHKe HauJy4llero
VCII0JIb30BaHUA 3eMeJIbHOTO y4acTKa,
npuzaaeTcs aHaIu3sy MMeLHXCA
yaydlieHUd. MHoxecTBO QaKTOpoOB Ha
3TOM 3Tale aHajau3a /JaeT OCHOBaHHUeE
NpeJCTaBAAThb sTan «AHau3
WCrnoJb30BaHusA»  (puc.5) B BUJe
OTJeJIbHOU KOTHUTUBHOU KapThl. ITO JaeT
OCHOBaHHWE TOBOPUTb O TOM, UTO
KOTHUTHUBHAA KapTa 06/1aJjlaeT CBOMCTBOM
BJIO)KEHHOCTU U cUcCTeMHOCTH. CioHas
CHCTeMa BKJIOYaeT B cebs1 6oJiee MpOCThIe
cucteMbl. KOrHUTHBHasA KapTa OTBedyaeT

3TUM  TpeOOBaHUSAM,  CJelOBATEJbHO,
ABJISIETCA CUCTEMHBIM 00 BEKTOM.
KoruutusHasa KapTa MMO3BOJISET

Y4YUTHIBaTb B3aUMHOe BJIMSIHUE PAKTOPOB
OLleHKM UM D3TamnoB TeXHOJIOrMu. B
KJIaCCUYECKUX TEXHOJIOTHUAX OLeHKU 3TOr0
HeT.

3ak/nioyeHue
CemaHTH4YeCKasd KapTa nMeeT
HEeCKOJIbKO  HHTepHpeTalnuid, KOTOpble
JIOTIOJIHAKOT Apyr Apyra. Kak
“HOpMaIMOHHOE omnucaHue OHa

oTpaxxaeT HMHG(POPMALUOHHYK CHUTYaLUIO.
Kak MaremMaTuyeckasgd  MoJjeJb  OHa
npejcTaBjseTcd rpapoM: YeTKUM HJIH
HedyeTKUM. Kak MexaHuU3M NpUHATUA
pelleHM OHa ABJAETCd aJalTUBHOU
KaueCTBEHHO-KOJIMYEeCTBEHHOW MO/Je/bIo
NOAJEPKKA TNpUHATHA pelieHUd. Kak
TeXHOJIOTUYECKUH OOBEeKT KOTHUTHBHas
KapTa ABJIETCA aJbTepHaTUBOMU
JleTEpPMUHUPOBAHHOW  TEXHOJIOTUYECKOU
cxeMe. OlHAKO OHU JONOJIHAIOT JpyT Apyra

M He fABJAKTCA NpoTUBOpeuneM. B
YCI0BUSAX THUIIOBBIX CTallMOHApHbIX
CUTyalldid C XOpOUIMM HOPMaTHUBHbIM
obecrieyeHUEM JleTepMUHUPpOBaHHas
TeXHOJIOTUYecKas cxeMa ABJIAETCA
onepaTuBHeN U 3¢ PeKTUBHEN. B ycioBuax
W3MEeHYMBOU W

C/1ab0CTPYKTYPUPOBAaHHOW UHPOpPMaLUHU
3pdeKkTUBHEE CTAHOBUTCS KOTHHTUBHAs
KapTa, KOTopasl pelaeT B IEPBYIO 04epe/ib
KauecTBeHHble 3aJjayd, TMO0J, KOTOpbIe
NO/ICTPAaUBAIOT KOJIMYECTBEHHbIE PACYETHL

B YCJI0BHUSIX 60/IbLINX 00'bEMOB
MHPOpMAUM W  4YacTOro M3MEHEeHHUs
MHPOPMALMOHHOM  CHUTyallUd  TaKxke

3pdeKTUBHEN CTAHOBUTCS KOTHHTHUBHAs
KapTa. KorHUTHBHasA KapTa MOXeT ObITh
paccMOTpeHa KaK MHCTPYMEHT OLIeHKHU
HEJIBUXKMMOCTU B HOBBIX CUTyalUsX, JAJIs
KOTOPbIX 06bIYHbIE HOPMATHUBHbIE METO/IbI
He Jlal0T YeTKOI0 pe3yJibTaTa.
KoruutuBHas KapTa SBJIsIETCS
MHCTPYMEHTOM HAKOIUIEHUSl OIbITa U
3HAHMUS.
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COGNITIVE MAP AS A TOOL FOR ASSESSING REAL ESTATE
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Abstract. The article describes methods of applying cognitive maps to the cadastre. The conditions for applying
cognitive maps in the field of cadastre are described. The article reveals the mechanism of cognitive maps. The cognitive
map is considered as an alternative to the technological scheme, which is used in precise conditions with limited infor-
mation. Cognitive maps are easily modified, and as a mechanism they are relatively stable in time. This property deter-
mines the advantage of cognitive maps for adaptivity in comparison with technological schemes. The article provides an
analysis of types of cognitive maps and identifies two ways of using them: descriptive and prescriptive. The article de-
scribes the main objects that are used in the construction of cognitive maps: the concept, the pattern and the information
situation. The article describes the connection and distinction between the concept and the pattern. The article describes
the topological model of the cognitive map - the oriented graph. The article describes the difference between the topo-
logical scheme of a cognitive map and ordinary graphs. The article shows the difference between weakly formalized
cognitive maps and formal cognitive maps. The conditions for the application of cognitive maps of these species are
described. The article describes fuzzy cognitive maps and conditions for their application. Examples of cognitive maps
for a real estate firm, for land surveying technology and for real estate valuation technology are given. The article com-
pares the usual technology of property valuation and with the technology of real estate valuation on the basis of a cog-
nitive map. The cognitive map allows to take into account the mutual influence of the evaluation factors. The cognitive
map allows to take into account the mutual influence of the stages of the evaluation technology. The article answers the
possibility of cognitive maps for self-development. This property makes the application of cognitive maps an adaptive
mechanism in comparison with deterministic technologies. The cognitive map is a tool for accumulating experience and
knowledge.

Key words: cadastre, real estate valuation, cognitive maps, valuation technologies, property management.
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V]IK 528.44

B3AMMOCBA3b NPOBJIEM B CEPAX KAZLACTPOBOIO YUETA, PETHCTPALIMM H
HABACTPOBOH OLEHKH HEABWHHMOCTH B POCCHHCHOW DEAEPALIMH

Jlo6aHoea A.3.

OesyuHHuUKoea A.C.

KapmacTtpoBsiit umxkenep, 000 «KPT Cuctema» KapmactpoBssiit umxxkenep, 000 «KPT Cuctema»

Appec: Mocksa, 3-11 npoe3sg [lepoBa noJis, gom 8, ctp. 11
E-mail: xaxexyxo@mail.ru

Annomayusn. B nauane 1X éexa ¢ Poccuu y nacenenus 3apoounace nompebHocmy 6 onpedenenul Spanuy C6oux
611A0€HULl, 4 MAKICe COXPAHEHUU U 3auume npas Ha 00bEKMbl HEOBUICUMO20 UMYWECMEA, YMO OAI0 MOIYOK K CO30aHUIO
HeKOU cucmembl YNPAGIeHUs U Y4ema 3eMeIbHbIMU PeCcypcamil, U yoice 8 NOCIeOCMEUY U UHLIMU 00BeKMAMU HeOBUIICU-
mocmu. Taxum obpaszom, cpopmupoganuce kadacmposas u pecucmpayuonnas cucmemst Poccutickoi @edepayuu. C
meyeHuem 8pemMeHU OHU NOCMENeHHO PA36UBAIUCH, d BO3HUKAIOWUE NPU TMAKOM PA38UIMUL NPODIEMbL PEUdNUCh NOCPeo-
CMBOM 8HeCeHUsl USMEHEHUI 8 3aKoHoo0amenbemeo. B 2017 200y npouszowino 06vedunenue 08yx HauMoOuHeuuux u Hauobo-
Jiee 00beMHbIX UHGOpMayuonnslx pecypcos Poccuu — eOuHo2o 20cy0apcmeeHHo20 peecmpa npas i 20cy0apCcmeeHHo20
Kaoacmpa HeoBUICUMOCHU — 8 eOUHbLLL 20CYO0aPCMBEHHbIL peecmp HedguicuMocmu. Imo codvimue 00yCcl08uUl0 Heoo-
X00UMOCmb U3YYEeHUs NPOOIeMAMUKY 8e0eHUsl OAHHO20 pecypcd, d MaKdice HeOOCMAmKo8 npogedetust npoyedyp (ka-
dacmposblil yuem u pecucmpayus npas), Yeavio KOMopbvix A6NAemcs e20 HaNnoIHeHue U aKkmyanu3ayus, 8 ux ooweu 63a-
umoceazu. Kpome moeo, ceedenus, cooepoicawuecsi 8 peecmpe HeO8UNCUMOCHIU, AGTAIOMCS UCXOOHOU UHGopmayuel npu
npoeedeHUU Kaoacmposoll OYeHKU, U3-3a 4e20 Npu OaHHOU npoyedype makxdice 03HUKaiom Hecosepuiencmed. Cmoum
omMmemumy, 4mo eOUHblIl 20CY0apCMEEHHbIU Peecinp HeOBUNCUMOCU 00A3AMENbHO OO0INCEH COOMBEMCMBO8AMb NOLO-
JHCEHUSAM 3AKOHOOAMENbCMEA, YO NOOMEEPAHCOAen 20 IOPUOULECKYIO SHAYUMOCIb 8 20CYOaPCHEEHHOM YIPAGIeHUU
3eMeNbHbIMU pecypcamu U 00vekmamu Heosudcumocmu. Obecnewusas 3auumy npas co6CMEEHHUKO8, 3eMNEeN0Nb306d-
meetl, 3eMaenadenvyes u Opyeux npasoodiadamenetl, peecmp blNOJHAEN C80I0 NPABOBYIO (DYHKYUIO neped paicoa-
Hamu. DKOHOMUYECKAs PO.ib Peecmpa HeOBUNCUMOCTU 3aKT0UAemcsl 8 cOOpe, XpaHeHUU, ananuse, 00HOGIeHUU U YNOps-
douusanuu ceedeHuti 06 00bEKMaAx HeOGUICUMOCIU U UX NPABOOOIAOAMENSIX, YMO AGIAEMCA OCHOBOU OJisl HAYUCTICHU.
Hano2o6wix naamesicell. Taxce He cmoum 3a6v616amb u 06 IKOIO2UYECKOU CHOPOHE NPeOMema peecmpa HeO8UNCUMOCTIU,
KOmMopas no3eonaem opmMuposams U payuoHAIbHO UCHONIb306AMb 3eMeNbHble PeCypChbl U OCYWeCMEIsAmb OXPaHy 3e-
menb. C mexuuyeckou moyKku 3peHus peecmp HeO8UICUMOCTHU COOePIHCUM 8 cebe 2e00e3UHecKyIO U Kapmozpaguyeckyio
OCHOBbI OJI5L NPOBEOeHUsL KAOACMPOBLIX pAbOm, d MAaKice NO380AeM NPOU3BOOUMb MOUHbIE pacyemsl nAouaoel 60 u3-
bedicanue BO3HUKHOBEHUL HeOOCMAMKO8 3eMIenoab308anull. M Hakouey, peecmp HeOSUICUMOCU BbINOJHAECM MAKUe
coyuanbHule 3a0a4u, Kax npedocmagienie c6e0eHUll 3asa6Umesiam, ynpowenue npoyedyp 3anpocos c6e0eHull, UHpopmu-
posanue 2padicoan U I0OPUOUHECKUX UY, 803MOICHOCMb KAOACMPOBO20 Yiema U pe2ucmpayuu npas, Kaoacmpoeds
OYeHKA HEeOBUICUMOCTIU.

Knroueswie cnosa: 2ocyoapcmeennulii Kadacmpogwlii yuem, npoobiemul kaoacmpoeoii cucmemul Poccuiickoii @e-
depayuu, 3aKOHOO0AMeNbCME0, 2e00e3us, 00beKmbl HeOSUNCUMOCHIU, 00WeCmeo, pecucmpayus npas, Kadacmposds
oYeHKa, 3aumooeticmaue CUCImeM yyema, pecuCmpayuu i OYeHKU, C8e0eHUsl 0 HeOBUNCUMOM UMYWecmae, Halo2u.

Appec: Mocksa, 3-11 npoe3g [lepoBa noJig, gom 8, ctp. 11
E-mail: anchik68@mail.ru

CorstacHo 3aKOHOAaTebCTBY Poccui-
ckont ®enepauuy, ¢ 2017 roga B Poccuii-
ckoil Pesepanuu cyuecTByeT eJMHbIN roc-
yAApCTBEHHbIN peecTp HeBUXKUMOCTH, KO-
TOPBIM CTPYKTYPUPYET CBEJEHUS O HeJ|BU-
KUMOCTH U NpaBaxX Ha Hee C LieJiblo YIIpo-
IleHUsl peryJMpoBaHUs MMYIEeCTBEHHBIX
OTHOILEHUH.

PaHee aBTOpaMM HacCTOAILEro uccjie-
Jl0BaHUA yKe ObLIM pacCMOTpPeHbI NpobJie-
MaTHUKU B cdepe KaJacTPOBOU CHUCTEMBI
[12] m rocynapcTBeHHOW KaJacTpOBOH
OLleHKH [7], a TakXe c/ieslaH yIop Ha HEOO-
XOJIMMOCTb W3y4YeHUs 3asBJEHHON TeMa-
TUKH, YTO NMOJABHUIJIO K JaJbHEUIIUM HCCIe-

JIOBAaHHUSIM U MOUCKY pellleHUH Mo yCTpaHe-
HUIO BbIJeJeHHbIX mpobseM. OjHako
Hapsily C Y>Ke BblJleJIeHHbIMU HeJ0CTaT-
KaMU B CUCTEME yIpaBJeHUs 3eMeJIbHbIMU
pecypcaMyd U 0ObEKTaMHU HEJBUXXUMOCTH
[8], cTouT 06paTUTh 0COO0E BHUMaHUE Ha
CHUCTEeMY TOCYyJapCTBEHHON perucTpanuu
HeJIBU’)KUMOTO UMYILECTBA.

Tak kak peecTpoBas cHCTeMa y4eTa
HeABWXXUMOCTHU B Poccuiickoit ®enepanuu
HaXOJUTCS Ha 3Tale pa3BUTUS U COBep-
IIIeHCTBOBAHUSI, TO B HEH, KaKk U B JIIOOOU
Jipyrov cdepe yesoBeYeCKOU JesITENbHO-
CTH, CyIIeCTBYeT psij| npobJsieM. AHa/Iu3 co-
BpEMEHHBIX IMp06JieM paccMaTpUBaeMou
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CUCTEMBbl II03BOJIA€T BBIIBUTH BO3MOX-
HOCTb UX pellleHMs], a TaKXKe Ollpee/IuTh
NepCleKTUBY pa3BUTUSA pabOT MO coBep-
IIEHCTBOBAHUIO chepbl peecTpa HeJABUKU-
MocTu. KpoMme Toro, onbiT Poccuiickoi Pe-
Jlepaliu N0 BHEApPEHUI0 JaHHOU cdephl
MO2KeT OBbITh I10JIe3eH B Ka4eCTBe 3apy0ex-
HOTO0 ONBbITA JJ/I1 IPYTUX CTPaH, He UCIO0JIb-
3YIOLIMX NMOJOOHYI0 CUCTEMY B LeJAX CO-
3M,laHUAl UHGOPMALIMOHHOTO pecypca O He-
JIBDKMMOCTH, a TaKXXe obeclieyeHUs rocy-
JlApCTBEHHbIX FAapaHTUM IpaB Ha UMylle-

/1 feTalbHOTrO pacCMOTpPEeHHUS NPo-
6s1eM cepbl ynpaBJieHUsI 3eMebHbIMU pe-
CypcaMM U O0OBbeKTaMU HeJBUXKXUMOCTHU
CTOUT yIJIyOUTHCA B UCTOPHIO €e Pa3BUTHH,
KOTOPOM MHOTHEe Hay4dHble [efiTeJU YXe
NOCBATHUJIU CBOU UCCJefl0oBaHu4 [2, 3, 4, 11].
OcHoBbIBasACh Ha cGOPMYJIUPOBAHHBIX UMHU
N0JIOKEHUAX, MOXKHO OIpe/ie/IUTh 3Tallbl
CTaHOBJIEHUSA cdepbl ypaBJeHUs 3eMeJlb-
HbIMHU pecypcaMy U 00'beKTaMH HeJBUKU-
MocTU B Poccuu, koTopble npeJcTaB/eHbl
Ha puc. 1.

SEMAEVCTPOHCTBO M KATIACTPDI / LAND USE PLANNING AND CADASTRE

CTBO.

’ [Mepeeie onucanusa semes (MOHACTBIPCKUX M LEPKOBHBIX) (9 B.) ‘
A7

‘ [lepsrie nepenncn 3emens Kuesckoit Pycu (12 8.) ‘
NL

‘ "Comxoe nucsmo” l
£V

j [TepBas oleHKa 3eMellb, OKOHUYATEIBHOE (POPMHUPOBAHHE CHCTEMbI 3€MEIbHBIX OTHOWEHHI (15 B.) ‘
N

‘ IMucuosstit nakas (1622 r.). BegeHne nHCHOBBIX KHHT (16 B.) ]
N/

‘ Mexesanue semens (1765 r.) ]

J Kpectsanckas pedopma (1861 1.) J
NS x

‘ Onucy celibCKOX03HCTBEHHBIX 3eMellb, JIecHOro (onaa u ropoickux asopos (18-19 ss.) J

— 5 -

‘ Bouuruposka nous (yuenne [lokyuaesa B.B.) J
N

‘ OueHKa 3eMIIH, paclIMpeHie PO/H 3eMICYCTPOHCTBA, arpapHas pedopma (koren 19 - Havano 20 8B.) ]
SNL

[ Jluksuauns yacrnoi codereennoctu (1917 r.) ]
¥4 ‘

1 Buepenne aspodorocheMkn B 3eMe/bHO-0LeHO HbIE padoTel (1927 1) |
\Z

‘ Paszeirie BHYTPHXO3AICTBEHHOTO 3emMueycTpoiicTsa (1939 1.) J
N7 _ _ _

\ Beestenne 8 aeiictane 3emensroro kogekca PCOCP or 13 gexabpa 1968 r. ]
v Vl

] 3emensHas pedopma (1990 r. 1 1994-2000 rr.) J
LV

‘ Cosanne AVIC I'3K u 'KV obsexror Heasmxnmoctu (1996-2001 rr.) \
N

j Cosannte cicrensi TKH, ®TUC 'KH u ®TUC ETPIT (2006-2012 rr.) ]
S

j Vuer o6bexToB kanuransioro crpoutenscrea 8 ['KH (2013 r.) l
S

‘ Vixectouenue TpeboBaHuii, NpeAbABIACMbIX K KaJACTPOBLIM HHKeHepam (2015-216 rr.) 1
AL

l Obweaunenne 'KH u EI'PIT 8 EI'PH, BBenensue B aeiicteue GI'MC EI'PH (2017 1))

Puc. 1. 3Tansl pasBUTUA KaZJaCTPOBOM cUCTeMbl B Poccun

Bonpocamu y4yeTa HeJBU>KUMOCTH Ye-
JIOBEYeCTBO ObLJIO 3aMHTEPECOBAHO elle 10
Haluel 3pel, a B Poccun - ¢ 9oro Beka. Ka-
JlacTpoBas CHCTeMa pa3BUBaJiach 10 Mepe
He00X0AMMOCTH, U, IOMHUMO y4eTa 3eMeJlb,

MMPpON3BOANJIACh UX OLI€HKA. C KaX/JbIM 3Ta-
INIOM CHUCTE€Ma MOCTEIIEHHO COBEPIIEHCTBO-
BaJjlaCb BMeCTe C pa3BUTHEM TeXHOJIOTUH, a
l'IpO6J'IeMbI pemaJimCb HA rOCYyJapCTBEHHOM
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YPOBHE, UYTO TOBOPUT O COXPAaHEHWHU TEeH-
JIeHIJU! B rocyZlapCTBEHHOM peryJupoBa-
HHUU UMYLeCTBEHHBIX OTHOLEHU M.

OpHako npo6JsieMbl, BO3HUKAWILKE B
Te4yeHUe CyLeCTBOBAaHUSA CHUCTEMbl yIpaB-
JIeHUsl HeJJBUKHMOCTBIO, pellaucb MeTo-
JIOM yperyJMpoBaHUs MOCPeACTBOM 3aKo-
HoJZaTesnbcTBa. Ho He Bcerja Takoil MeToz
ABJIAETCA JeUCTBEHHBbIM, MHOTJAA NOA00-
Hble MONBITKA MOTYT NPUBOAUTH K NyTa-
HUIle B HOPMAaTUBHO-NPAaBOBOW JJOKYMEH-
Taguu. [103TOMy BakHO KOHTPOJIMPOBAThb
npo6J/ieMbl ellle B MOMEHT UX 3apOXK/JeHHH,
a TakXe aHaJIUM3UpOBaTb BO3MOXKHbIE MO-
cnepctBusa. [loMMMO 3akOHOZATE/IbHOIO
BapuaHTa IroCyZapCTBEHHOr0 peryJupylo-
Ilero BMeLlaTeJbCTBa CJaefyeT pacCMOT-
peTb BO3MOXHOe pellleHUe NpobJseM Io-
Cpe/ICTBOM MCIOJIb30BaHUsA: GopM obecre-
yeHUs1 3PGEKTUBHOU peanusaluu yxKe
MMEeLUXCA Mep BO3/eHCTBUS, pblYaros
caMOpery/JiMpoBaHus, 006pa3oBaTeJbHbIX
IporpaMM HMJIM pblYaroB CTaHAAPTHU3ALUU
Y KOHTPOJIS KayecTBa.

Ha cerozins cyuiecTByeT yeTKas B3au-
MOCBfI3b MeX/Jy KaJaCTPOBbIM y4eTOM MU
pervcrpanuen npas, HapuMep, 3aKOHOAa-
TeJIbCTBOM YCTaHOBJIEHBI CJydyau KaK COB-
MEeCTHOr0, TaK U pPa3HOIJIAHOBOTO IpOBe-
JleHUus [JlaHHbIX mpoueAyp. AHaiu3 IMpo-
6/1eM rocyapCTBEHHOU pervcrpaunuy He-
JIBIXKMMOT0 UMYLIeCTBA HEOOX0AUM TaKKe
Y [/ BBISIBJIEHUS CXOXXUX IpoO6JieM CH-
CTeMBbI PerucTpaluy U CUCTEeMbI KaJlaCTpo-
BOTO y4yeTa, Be/lb OHU MOTYT UMeTb OJjJUHa-
KOBble NyTHU pelieHUsA. TakuM o6pasom,
IpU pelleHUWU KOHKPeTHOW NpobJsieMbl B
KaZlacTpoBOM cdepe, peliaeTcs ¥ npobaeMa
B cdepe perucrparnuu.

Kak ¥ npu paccMoTpeHHM Mpob6JieM
KaZlacTpoBoU cucteMbl Poccuiickoit ®epe-
pauuu [12], i paccMOTpeHuUs po6JieM B
chepe peructpanuu O6bLJI0 NPUHATO pellle-
HUe O TPYNNHMPOBAHUHU mpobseM (puc. 2),
OHH ObLIM pas/iesieHbl Ha 3 B3aUMOCBSI3aH-
Hble FPYMNIBbL:

e CTpyKTypHble (OpraHu3alUOHHbIE) —
npo6JieMbl, BOSHUKAIOLIME BHYTPU Op-

raHa, yloJJHOMOYEHHOTO Ha IpoBeJe-
HUEe TOCYyJapCTBEHHOW perucTpanuu
[paB, a TaKXXe 10 BHECEHUIO CBeJleHUH
B e[WHbIA TOCYyJApCTBEHHbIA peecTp

npas;
e BenoMcTBeHHble (BHEUIHWE) - TPO-
6/ieMbl, BO3HHUKAIOLIMe BCJIEJCTBUE

OIIMOOYHBIX UCXOIHBIX JAHHBIX, IOCTY-
NAKIHUX B pErUCTPALlMOHHbBIN OpraH;

e CouMasbHble — NPOO6JIEMBI, CBSI3aHHbIE
C HEOCBEeJIOMJIEHHOCTbIO HaceJleHUS O
HeobOX0AUMOCTH pOBeJleHUs
rocyZlapCTBEHHOW  perucTpauuy, a
TaKXXe 0 MOCJIe/ICTBUAX, BbITEKAILIUX
IPY YKJIOHEHUH OT perucTpanuH.

[Ipouenypa rocysapCTBeHHOW peru-
CTpallMM  aHaJIoTUYHa  KaZacTPOBOMY
y4eTy: 3/leCb TaKXXe BHOCATCS CBeJeHUs B
MHOPMAIMOHHBINA pecypc, cojeprKalui
MHPOpPMaLHUIO O CYIIeCTBYIOIIUX U MpeKpa-
IleHHbIX NpaBaX Ha OO'BEKTbl HeJBUXKU-
MOIr'0 MMYIECTBa, JJaHHble 00 yKa3aHHBIX
00'bEKTax, CBeJleHHs 0 NpaBoobJafaTeNsx,
- paHee B eJUHBIA rOCyJapCTBEHHBbIU pe-
ecTp IMpaB, cerMyac B eJUHBIM rocynap-
CTBEHHBbIA peecTp HeABWxXUMOCTU. Ilo-
3TOMY B CUCTeMe IOCy[JapCTBEHHOU peru-
CTpalMU TaKXe MOTYT BO3HUKATh U BO3HU-
KaloT TeXHUYeCKHe OIIHNOKHU — OIINOKH, J10-
NylleHHble OpraHOM perucTpayuy IpU
BHECeHUU CBeJleHUu! B peectp. OHU mopJie-
»KaT UCIIpaBJIeHUIO MyTeM I0Ja4U 3asiBJie-
HusA. [[pyurMHa BO3BHUKHOBEHUS TaKUX OLIU-
00K 3aJio)KeHa B uyesioBeyeCcKOoM (aKTope,
03TOMY HET eJUHOTro MyTHU pelLleHUus Mo-
Jlo6HbIX Tpob6JsieM. Kpome ToOro, BaXkHO
YCTPaHATb BO3HUKAWOIIUE OUIMOKH, KOTO-
pble MOTYT COJZlep>KaTbCs B IPaBOyCTaHaB-
JIMBAKOLeN JOKYMeHTaLluU, BbIIaHHOW Op-
raHaMy BJjacTU. [ ycTpaHeHUs TaKUX
OIIMOO0K BaXXHO NMPOBOAUTH KOHTPOJIb CBe-
JIeHU, IOCTYNaLMX B peecTp HeJABUXKU-
MOCTH.

[To nanubiM Pocpeectpa [5, 6], B 2014
roay 1% cBesieHU 06 06'bEKTAX KaUTA/Ib-
HOI'0 CTPOMUTEJIbCTBA ObLJI HE CONOCTaBJIEH
CO CBeJIEeHHUSIMU O 3eMeJIbHBIX y4acTKax, a
13% 006 beKTOB KaMTaJIbHOTO CTPOUTEJIb-
CTBa MMeJId OLIMOKH, KOTOpble He MOIJIU
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OBITh YCTPaHEHbI TOJBKO MO PELIeHUI0 Op- JIO)KHbIE CBeJleHUsl, YTO NOBTOPUTCA IMpPHU
raHa peructpanuu. CBesieHUs1 06 U3MeHe- npoueaype TroCyfapCTBEHHOM perucrpa-
HUU cuTyanuu Ha 2015-2017 ropa Ha Mo- nMKu. BHeceHMe nMog06HBIX CBEJJEHUM B roc-
MEHT HAaCTOAILLEro HCCAelO0BaHUSA OTCYT- yZAapCTBEHHBIW KaJaCTp WJIK peecTp IpaB
CTBYIOT. HEJIBHXKHUMOCTH BJIedeT 3a COOOM OTBET-

He cTouT 3a6bIBaTh U TOM, YTO NpPHU CTBEHHOCTb, KaK JJs JIML, IpeJoCTaBJsA0-
MPOBEJIEHUU KaZJaCTPOBOI0 Y4eTa B peecTp LIMX TaKUe CBeJleHUs, TaK U JJ1s1 JOJ2KHOCT-
HeJBU’KUMOCTU MOTYT BHOCUTBLCS 3aBE€MO HbIX JIUII.

Wcnpasnewne
TexHn4eckmnx owmnbok
8 ErPN

CTpyKTypHblE
(TexHUYeckue owmnbkm)

26109181 BTOHONBE
8 mile1o0Ta|

Brecenune
n3ImeHeHun,
COBEPLUEHCTBOBaHWE
3aKoHoaarenscrea

Puc. 2. [Ipo6sieMbl B chepe rocyJapCTBEHHON PEruCTpallMK IPaB Ha HEJJBUKUMOE
MMYIIECTBO
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[locsie BHeceHUs1 y4eTa CBeZleHUH 00
06pa30BaHHOM UMYIIECTBE J10 IPOBELEeHUS
nponeAypbl perucTpanydd MpaBa Ha 3TO
HMMYIIECTBO TaKHe CBeJleHus 6y1yT HOCUTh
BpeMEHHBbIN XapaKTep B TeYeHHe 5-TH JIeT.
HeocBejoMJ/IeHHOCTb HacesJeHHs O TOM, YTO
[ocJIe KaJlaCTpOBOrO yyeTa OOG'bEKTa He-
JIBU’KMMOCTHU 3aperucTpUpoBaTh NMpPaBo Ha
HEro MOXXHO TOJIbKO B TeueHue 5-TH JIeT,
IrPO3UT HEOOXOJUMMOCTbIO 3aHOBO MPOXO-
JIUTb IPOLEelyPYy Y4eTa 0 UCTeYEeHUH YCTa-
HOBJIEHHOTO cpoka. COOTBETCTBEHHO, JJIs
BJIa/le/Iblia 3TO MPUBEJET K IOBTOPHBIM 3a-
TpaTaM Ha KaZlaCTPOBbIe PaGOTHI.

Cpeau mpo6JsieM BCTpedaeTcs U Mpo-
6JieMa YKJIOHEHHUS OT IroCy/1apCTBEHHOH pe-
FUCTpPALMK MpaB. B OCHOBHOM «IOTeHIU-
aJbHble NpaBooG6JaiaTenn» (pedyb UJET O
TeX, KTO OTKa3bIBaeTcsl 0pOpMJISTh MpaBa)
YKJIOHSIIOTCSI OT PerucTpanuy Bo u3bexa-
HUe YIJIaThl HaJloroB. [yis rocyiapcTBa 3TO

MOXET CKa3aTbCsd Ha 3JKOHOMHYECKOH
chepe, B 4aCTHOCTU Ha MOCTYIVIEHUSIX B
OI0/PKeThI C HAJIOTOB Ha UMyLIecTBO. [lJis
CaMHUX e BJIaJlesIblieB UMYLIECTBA 3TO BJle-
4yeT CBOU nocne/cTBus (puc. 3):

1. Bo3MeleHue yuiepba B Ciaydasx HU3bs-
THS 3eMeJIbHbIX yYaCTKOB, CONPOBOXK/1a-
IOIErocsi CHOCOM O0O'b€KTOB KalUTalb-
HOTO CTPOUTENbCTBa, [AJs1 Tocyjap-
CTBEHHBbIX U MYHUIUNAJBHBIX HYX/]
NpeAyCcMOTPEHO He Oy eT;

2. CoBeplueHUEe CHAEJNIOK C HeABUXXUMbIM
HMMYILECTBOM SIBJISIETCSI HE BO3MOXKHbIM.

B nobaBJsieHue, eciy ceska ¢ HeJ1BU-
KUMBIM UMYILeCTBOM, IToJJIexKalas 06g3a-
TeJIbHOU TOCYJAapCTBEHHOW peructpayuu
(coenku Kymau-npoAakd, MeHbl, apeH/bl),
He Oblla 3aperUCTPUPOBAaHAa, OHA MOXET
ObITb NPU3HAaHA HUYTOXKHOMU.

OTKa3 B OTKa3 WM YKIOHEHHE OT TOCy- OTKa3 B
Heob6xoaumocts B o WsnsaTre
COBEPIIEHUH conepuernn AApCTBCHHON PCTUCTPALMN TPpaB o voers )| BO3MEIICHUH
CHENKH
CIENKH Ha HEIBIKUMOE UMYIIECTBO yiep6a

Puc. 3. [locnencTBrsa oTKasa OT rocyapCTBEHHOM perucTpanyy paB Ha HeABUXKUMOE UMY -
IIeCTBO U CZleJIOK C HUM

3aKOHOJATeJbHO OIpeJiesieHO, YTO
OOJIBIUIMHCTBO CZAEJOK C HeJABUKUMOCTBIO
JIOJDKHBl NpPOWTH HpoLefypy rocyzaap-
CTBEHHOM perucTpanuy, KoTropas IOMO-
raeT BBbIAIBUTb BO3MOXHble HapylleHUs
IIpY NpOBeJileHUH cZeJIKU. YacTo BcTpeyaro-
IIMMCS HapylleHUeM SIBJISIeTCS 3aHMXKeHUe
CTOUMOCTH HEBUXKUMOCTH C LieJIbI0 YKJIO-
HeHUs OT YyIUIaThl IOJIHOTO pasMepa
Hasiora. Jlyig ycTpaHeHHUs NOAOOHBIX CJy-
YyaeB YCTaHOBJIEHO, YTO PbIHOYHAs CTOU-
MOCTb He MOXeT ObITh MeHbllle KaJlaCTpo-
BOU. TeM caMbIM NOATBEPKAAETCS 1ieJ1eco-
06pa3HOCTb OCYILEeCTBJEHUS MNpPOLefYypPhI
KaJlaCTPOBOM OLLeHKH Ha roCy1apCTBEHHOM
YPOBHE U KOHTpPOJIb NpPOBEJEHUs JIIOBIX

CZIEJIOK C HEJIBUXKHMOCTBIO CO CTOPOHBI FOC-
yAapcTBa.

KpoMme Toro, 3aKkoHOaTeNbHO ypery-
JIMPOBaHa NMpoLeaAypa U3bITUS 3eMeJIbHbIX
YYaCTKOB JJIsl TOCYJapCTBEHHBIX HJHU MY-
HULUIAJbHBIX HYX/, KOTOopas TpebyeTcs,
Hanpumep, MpU CTPOUTENLCTBE 0O'BEKTOB
delepasbHOrO, pETMOHAIBHOTO HUJIU MECT-
HOTO 3HaueHUs. B moJ0GHBIX ciayyasx
npefyCcMOTpPEHO BO3MellleHue yiiep6a mpa-
BOOOJIaZlaTeNsIM U3bIMAeMbIX y4YaCTKOB.
Y4acToK yC/JIOBHO MOET ObIThb BBIKYILJIEH
rocylapcTBoM (C BO3MeIeHUEM yOBITKOB
3a CHOC OGBEKTOB KaNMTAJbHOTO CTPOMU-
TEeJbCTBA, 3a YNYLUIEHHYI0 BBITOAY B BUJE
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NPOAYKIMHU U T.A.), IMO0 OOMEeHsH Ha aHa-
JIOTUYHBIM 3eMeJIbHbIM y4acToK. Pasmep
BO3MelleHUs 3a 3eMeJibHble Y4acTKH pac-
CUMTBIBAETCH, UCX0/I U3 KaJJaCTPOBOMU CTO-
MMOCTH 3eMeJIbHbIX Y4aCcTKOB, U ONpe/ieis-
eTcs B COOTBeTCTBUM ¢ PesepasbHbIM 3a-
KOHOM oT 29 urosiga 1998 roga Ne 135-®3
«06 OLleHOYHOH JeATeJbHOCTH B Poccuii-
ckol Penepanuun».

Hasior - 3T0 06s13aTe/IbHbIN, UH/AUBU-
Jlya/IbHO 6e3BO3Me3/IHbIM MJIAaTéX, IPUHY-
JIUTEeJIbHO B3UMaeMblii OpraHaMu rocyzap-
CTBEHHOM BJIaCTU pa3JIMYHbIX YPOBHEH C
OopraHusanui U QU3NYecKUX JIUL B LeJIxX
¢drHaHCOBOrO 06ecrieyeHUs JeaTeJbHOCTH
rocyZilapcTBa u (UJM) MyHUIIMNIAJBHBIX 00-
pasoBaHui. OCHOBHOH IieJibl0 cObopa HaJo-
roB B Poccuiickoii ®enepanuu siBasieTCA
nojJep>xaHve 3KOHOMUKHU. Hasor Ha He-
JIBDKUMOCTD TaKXXe ONpeJesseTcsl UCX0/s
U3 eé KaJacTpoBoM cTtouMocTH. ['ocynap-
CTBEHHasl KaJlaCTpoBasi OljeHKa [103BOJIseT

Omnpenenenne
HAJIOTOB

Crenku ¢
HE IBUKUMOCTBIO

Tl'ocynapcTBennas
KaJ[acTpoBas OlleHKa

KOHTPOJIMPOBAaTb MPaBUJbHOCTb YIJIAThI
HaJlora 3a CoJiep>KaHue B COOCTBEHHOCTH
HeJIBU>KMMOTO HMYILIeCTBa, a TaKxe pe-
1IaTh CIOPHbIE BOIPOCHI 1O NOBOAY OIpe-
JileJIeHUsl pa3Mepa caMoro HaJora.

Takum o06pasoM, rocygapcTBeHHas
KaZlacTpoBasl OLleHKa HeJABMXMUMOCTH B
Poccun saBisieTca MexaHM3MOM onpejeJie-
HUS KaJacTPpOBOW CTOMMOCTH, KOTOpas B
CBOI0O O4Yepesb BBINOJHAET COLUAJbHbIE
(ompeneneHve CTOMMOCTH OOBEKTOB He-
JIBDKUMOCTH TNIPU NpPOBEJIEHUH CLEeJIOK C
HeJIB?KMMOCTBIO), NpaBoBble (3awjuTa
npaB IpaBoo6JsaZiaTesiell NpyU U3BATHUU He-
JIBDKUMOCTH) U 9KOHOMUYecKue (onpeje-
JIeHue CTOUMOCTHU 0O'bEKTOB HeJBUKUMO-
CTH Ji/11 PUCKaJIbHBIX Liesiel ) QyHKIUH, B-
JIASICh TIPU 3TOM pblYaroM ynpaBJeHUs 3e-
MeJIbHBIMU pecypcaMU U O0ObeKTaMU He-
JIBXKUMOCTH (puc. 4).

Wsbarue
HEJIBIDKMMOCTH

KamactpoBast cTouMoCcTs 00BEKTa
HEJIBIDKUMOCTH

Poraar YyiipaBJicHUS 3€MCJIbHBIMU PECYypCaMUu U 00BbeK-
TaMH HEABHXKUMOCTH

Puc. 4. FOCYﬂapCTBEHHaH KaZaCTpoBad OLl€HKa KaK pbIdar ylnpaBJIeHUA 3€eMeEeJIbHbBIMHU peCyp-
CaMM U 00'beKTaMU HeJBUXHNMOCTH
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Pe3ysbTaThl rocyjapcTBEHHON Ka-
JlaCTPOBOM OLEHKU B BHUJeEe KaJacTpPOBOU
CTOMMOCTH 0O'bEKTOB HEZIJBUXKUMOCTH MPU-
MEHSIIOTCS B KAYeCTBEe OCHOBBI:

® /I ompejesieHUs KaJacTpOBOM CTOHU-
MOCTH [iJ1 LieJiell HaJ0T006.J10°KeHN 3e-
MeJIbHBIX y4aCTKOB M OOBbEKTOB Kalu-
TaJIbHOT'O CTPOUTENIBCTBA;

® /I yCTAHOBJIEHUS apeH/IHOM IJIaThl;

e /I NpPUBATU3aLUU TOCYJapCTBEHHOTO
Y MyHUIIMINIAJIBHOTO UMYILECTBA;

® /I BbIABJI€HUs] 3HA4YeHUs CTOUMOCTHU
HeJIBUXKMMOCTH, HaxoJsllencss B Trocy-
JlapCTBEHHOM UJIM MYHULIMNIAJIbHOU CO6-
CTBEHHOCTY;

e /s OlleHKH 3$PEKTUBHOCTU U MOTEH-
1Majla MCIO0JIb30BaHUS PecypcoB, pac-
YeTHOW NOJJEepP>XKHU NPOEKTHBIX pa3spa-
O60TOK reHepasJibHOrO ILJIaHA ropoja H
IJIAHUPOBAHUSA MePONpHUATHN 0061ero-
POJCKOTO XapaKTepa;

® /I NOJIyYeHHWS TOYHOM MHPoOpMaLuu
Zi/1s1 GOHI0BOTO PBIHKA UJIM UTIOTEYHOTO
006pa3oBaHUs.

Onpezenssa npobJyeMaTUKy rocyzaap-
CTBEHHOU KaJJaCTPOBOU OL|€HKH, CTOUT OT-
MEeTHUTh, YTO BCe HELOCTATKHU Ha CerojHsLl-
HUH JleHb BBIPQXKalOTCA B KOHEYHOM UTOTe
B HelNpPaBUJIbHOM OIlpe/ieJIeHUH KaJacTpo-
BOU CTOMMOCTH, YTO B CBOIO O4Yepesb BJe-
YyeT HelpaBUJIbHOEe OoNpejesieHre 3eMellb-
HOTO HaJiora. 3aBblllieHHe KaJacTPOBOU
CTOMMOCTH BJIeYeT YBeJHUYeHHUE 3eMeJlb-
HOI'0 HaJsora, 4TO JJs MpaBoobJiafaTesent
OyZeT ABJATbCA yliepboM, a 3aHUKEHHE
BJle4eT YMeHblIeHUe HaJIora, HO fABJISeTCS
yliep6b0oM /1J11 MECTHBIX OHO/KETOB.

[Ipr4rHBI HENTPaBUJIBLHOTO ONIpe/ieie-
HUS KaJJaCTPOBOM CTOMMOCTHU UCXOAAT U3
BHEIHUX MpobseM cdepbl KaJacTpoOBOHU
OLleHKH, 3TH IpOo6JieMbl YCJIOBHO MOXHO
pa3fesnThb Ha 4 rpynnbl.

K mnepBo#l rpynme OTHOCATCA IMpo-
6/1eMbl, CBSI3aHHblEe C OTCYTCTBUEM Kaue-
CTBEHHOTO 3aKOHOJAaTeJbHOTO peryJupo-
BaHUSA MNpoLefypbl IOCyAapCTBEHHOU Ka-
JlacTpoBOW oueHKU. Enunbiii degepasib-
HbIA 3aKOH, PeryJypyrolUd OTHOLIEHHUS],

BO3HUKaIOIIMe IPU IPOBeIeHUH KaacTpo-
BOM OL€HKH, BCTYINUJI B CUJIy Jiulib ¢ 2017
rofa. KpoMe Toro, HekaueCTBEHHOM SABJISA-
eTcd MW MeToAuveckoe obeclieyeHUe
OLleHKH. BaxkHO NOj4epKHY Th, YTO A1 IPO-
BeJleHUs TOCYyJAapCTBEHHOW KaJacTpPOBOM
OLIeHKHM HeT HeOOXO/JMMOCTH B eZJMHOU Me-
TOAMKe OoIpeJiesleHUsl KaJacTpoOBOM CTOU-
MOCTH, TaK KaK TepPUTOPUH, NOJBEPKEH-
Hble OlleHKe MOTYT UMeTb abCOIIOTHO pas-
Hble XapakTepucTUKH. [losToMy mnokasa-
TeJId, OKa3blBallde BJIUMAHUE Ha KaJacT-
POBYIO CTOMMOCTbD, JOJLKHBI yYUTHIBATbCS
B 3aBUCHMMOCTH OT UX HEOOXOAUMOCTH JJISA
JlAHHOU TEPPUTOPHUH.

Bo-nepBbIx, IpU KaZJaCTPOBOU OLleHKe
He YYUTbIBaeTCs PYHKIMOHAJbHOE Ha3Ha-
yeHUe ropoJoB Poccuu, cOOTBETCTBEHHO,
Ha KayeCTBO OLleHOYHbIX paboT OKa3bIBaeT
BJIMSIHUE OJHOPOJHOCTb NpOLEeAypbl AJs
BCeX HacCeJIeHHBbIX MYHKTOB B CyObeKTe U
MacCOBOCTb XapaKTepa OLleHKHU HeJBHKU-
MOCTHU. Bo-BTOpBIX, Uccej0BaTeNN yxKe He
pa3 MNOAHMMAJMU BOINPOCH], Kacawluecs
HeyyeTa BaXKHbIX LleHOOOpa3youux ¢ak-
TOPOB, YTO NPUBOJHUT K YPaBHUBAHUIO CTO-
MMOCTH Y OTCYTCTBUIO OTpPaKeHUS WUH[U-
BU/lya/IbHbIX OCOOEHHOCTEH HeJBHUXKUMO-
cTU. Ucxos U3 aToro, pplHOYHAsA U KaJacT-
poBasi CTOMMOCTH 3eMeJIbHBIX Y4aCTKOB He
COTOCTaBJISIOTCA.

BTopasa rpynma - BeJOMCTBEHHbIe
npo6JieMbl, KOTOpPble BO3HUKAIOT, HANpH-
Mep, B CBSI3U C OLIMOKaMHU B peecTpe He/IBU-
KUMOCTH.

TpeTpda rpynna npo6sieM - opraHusa-
LIUOHHBIE NMPOO6JIEMBI — 3TO NPOOJIEMBI, CY-
IIeCTBYIOIIMEe BHYTPU caMOM cdephl rocy-
JlapCTBEHHOU KaJacTpOBOU OIleHKH.
Hanpumep, nyoxasd kKBaiv@uKanus OLeH-
IIIMKOB, UCNO0JIb30BaHHE UMU HEBEPHBIX UC-
XOJIHBIX ZJaHHbIX. KpoMe Toro, oTCcyTCTBYyeT
e/IUHbIN J0CTOBEPHBIA WHPOPMAIUOHHbIN
pecypc AJid Lesied KaJacTPOBOW OLIEHKH
[13]. Cropa Takxke BXOAAT U MPO6JIEMbI I'eo-
Jle3n4eckoro obecrnedyeHus, BeAb olpee-
JleHue KOOpJMHAT XapaKTepHbIX TOYeK
rpaHUL, 3eMeJIbHBIX YYaCTKOB C pa3/JIM4YHOU
TOYHOCTBIO BJe4YeT OIIMO0YHOE Ollpeesie-
HUe [JIOLA/lel 3eMeJIbHbIX Y4acTKOB, YTO B
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CBOIO O4Yepe/ib BbITEKaeT B HellpaBUJIbHOE
HauuCJIeHUe 3eMeJIbHOTO Hasora [9].

[Ipy cyMMHMpOBaHUHM 3TUX 3X rpynn
npo6J/ieM Mbl IoJ1y4aeM 4y10 — COLlMaJIbHYIO,
BbIpaXXaILYOCAd B HEJJOBOJIbLCTBE pe3yJib-
TaTaMHU KaJlaCTPOBOM OLlEHKH, BbI3bIBAlO-
1ieM Heo6XOJMMOCTb B OCHApUBaHUM Ka-
JlaCTPOBOM CTOMMOCTU B CyZeGHOM IIO-
psAjke. BaxxHO MOHUMaTh, YTO MIpU oNpe/e-
JIEHUU KaJJaCTPOBOM CTOMMOCTHU He0b6Xo-
JIUMO TOMHHUTb O COLLMaJIbHOW CTOpOHeE
BBOJMMOIO HaJlora Ha HEeABUKUMOCTb,
Be/lb pa3Mep Hajora o6si3aH ObITb yCTa-
HOBJIEH «C YYETOM CJIOKUBLIEr0Csl YPOBHS
JI0XOJI0B HaceJIeHUs», U He I0JDKeH MPUBO-
JIUTb «K POCTY HaJIOTOBOM Harpy3Ku Ha Ma-
JloobecrnedyeHHbIX rpaxkjan» [1].

OTpe/nbHOrO BHUMaHUs TPeOYIOT BO-
NpPOChI KaJaCTPOBOM OLlEHKU HeJBHUXKUMO-
ctu B Pecniy6sinike Kpbim [10]. AHanu3upys
pe3y/abTaThl KaJacTpoOBOM olLeHKU B Pec-
ny06JIMKe, MOKHO CZleJIaTh BbIBOJ, O TOM, UTO
KaZlaCTpoBass  CTOMMOCTb  3eMeJIbHBIX
y4acTKOB JINOO He onpeiesieHa BOBCE, JINOO
3HaYeHUd ee YJeJIbHOTO IOKas3aTeJssd Ha
TEPPUTOPHHU 1]eJIOTO HACeJIeHHOr'0 IMyHKTa
ABJIAIOTCA OJJMHAKOBBIMHU.

[TogBOAA UTOr BhIlIECKa3aHHOMY, Ka-
JlaCTPOBBIN y4eT, perMcTpanys NpaB U Ka-
JlacTpoBasl OLleHKa SABJSAITCA BaXXHBIMU
npoueAypaMy NMpU BHECEHHWU CBeJleHUH B
eJIuHY10 6a3y 06 06'beKTaxX HeABUKUMOCTH,
MX MpaB0o00/1aJlaTeNsAX U MpaBax, a TaKxKe
XapaKTepPUCTUKax I3TUX O00beKToB (a
MMEHHO KaZlaCTPOBYK CTOUMOCTb) JJIS
JlaJIbHel1Iero NpuMeHeHUs] TaKUX CBeie-
HUH B IleJiIIX HaJIoroo6JioxkeHud. EqUHBIN
roCyZlapCTBEHHbIN peecTp HeJBHUXXUMOCTHU
OKa3bIBaeT BJIMSAHUE Ha 6 CTOPOH:

® OpUAUYEcKyl0 (COOTBETCTBHE 3aKOHO-
JlaTeJbCTRY);

e npaBoByl0 (obecneyeHue 3alUThI MPaB
COGCTBEHHUKOB, 3€eMJIENO0JIb30BaTeeH,
3eMJIeBJIaJie/IbLIEB U T.1.);

® 3KOHOMHYEeCKYI (ynopsijouMBaHue CBe-
JEeHUH 06 06'beKTaxX HEABM>KUMOCTH U UX
npaBoo6JsiajiaTesssiX C Lejablo cbopa
HaJIOTOB);

e >KoJiorhnueckyw (bopMuUpoBaHHE U pa-
[MOHAJIBHOI'O MCMOJIb30BAaHUSI HEJBU-
»KMMOCTH, a TaKXKe ee 0XpaHa);

® TeXHUYECKyl0 (reojieauyeckas COCTaB-
JISTI0IIas KaJlacTPOBbIX PabOT, TOUHOCTH
pacueTa miaouiaZeld Bo usbexaHue Ciy-
YaeB HaJI0XKeHU S FpaHul);

e couyanbHyl0 (mpefocTaBJeHUE CBeje-
HUU 3asiBUTEJSIM, YIIPOLIEHHE POLeyP
3alpOCOB CBeleHUH, HHPOpPMUpPOBaHUE
rpak/iaH U I0PUUYECKUX JIUL] O BO3MOX-
HOCTSX PErucTpanuyd HeJABUXKUMOCTH U
KaZlaCTPOBOU OLIEHKH ).

BaxHO MOHHUMAaTh, YTO MPUYHHAMHU
HEeNoJIHOTO TMpUBJIEYEHUsT K HaJIOTr006J10-
)KEHUIO0 SIBJIIIOTCS OTCYTCTBUE CBeJeHUH
JU60 0 KaZacTpOBOM CTOMMOCTH, JIUOO O
npaBoo6JiazaTesne, JU60 CBeJleHUH, HEOO-
XOJAUMBIX Il UJeHTUQPUKAIUU HAJIOTO-
IJIaTeJIbIMKAa U UCYUCIEHHSI 3eMeJIbHOTO
HaJIora.
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*

INTERRELATION OF PROBLEMS IN THE FIELDS OF CADASTRE ACCOUNTING, REGISTRATION
AND CADASTRE EVALUATION OF THE REAL ESTATE IN RUSSIAN FEDERATION

Lobanova A.E. Ovchinnikova A.S.
Cadastral engineer, «<KRT System» Cadastral engineer, «<KRT System»
Address: 8/ 11, 3rd passage Perova field, Moscow, Russia Address: 8/ 11, 3rd passage Perova field, Moscow, Russia
E-mail: xaxexyxo@mail.ru E-mail: anchik68@mail.ru

Abstract. At the beginning of the ninth century, the population of Russia was in need of defining the boundaries
of its possessions, as well as preserving and protecting the rights to real estate, which gave impetus to the creation of a
certain system of management and accounting of land resources, and, subsequently, other real estate objects. Thus, the
cadastral and registration systems of the Russian Federation were formed. With the passage of time, they gradually
developed, and the problems that arose with this development were addressed through changes in legislation. In 2017,
the two most powerful and most extensive information resources of Russia - a single state register of rights and a state
real estate cadastre - merged into a single state real estate register. This event necessitated the study of the problem of
maintaining this resource, as well as the shortcomings of the procedures (cadastre registration and registration of rights),
the purpose of which is to fill it out and update, in their overall relationship. In addition, the information contained in the
register of real estate is the initial information when conducting a cadastral valuation, which also causes imperfections
in this procedure. It should be noted that the unified state register of real estate must necessarily comply with the provi-
sions of the law, which confirms its legal significance in the state administration of land resources and real estate.
Providing protection of the rights of owners, land users, landowners and other rightholders, the register fulfills its legal
function to citizens. The economic role of the real estate registry is to collect, store, analyze, update and organize infor-
mation about real estate objects and their rightholders, which is the basis for calculating tax payments. Also, do not
forget about the environmental side of the property registry, which allows you to formulate and rationally use land re-
sources and protect land. From the technical point of view, the real estate registry contains a geodetic and cartographic
basis for cadastral work, and also allows for accurate calculations of areas in order to avoid occurrence of shortcomings
in land use. Finally, the real estate register performs such social tasks as providing information to applicants, simplifying
procedures for requesting information, informing citizens and legal entities, the possibility of cadastral registration and
registration of rights, cadastral valuation of real estate.

Key words: state cadastral registration, problems of cadastral system in Russian Federation, law, geodesy, real
estate, society, registration of rights, cadastral valuation, interaction of accounting, registration and evaluation systems,
information about immovable property, taxes
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.ﬁ PoccuiiCKUN YHUBEPCUTET

ApPYy>K6bI HApOIOB
RUDN University

M AT CTPATVY P A

15 6104 eTHbIX MecT

+ MecTa C OnJIaToM CTOMMOCTU 06yueHusA
CtoumocTtb 281500 py6./roa, 1 rop - 20% cKugKa
[ononHuTenbHble CTUMEHAUM 3a HaY4HYI0 paboTy

OuHoe oTaenenme (2 ropa, 281500 py6./roa+ckuaKa)
BeuepHee otgeneHue (2,5 roaa, 95000 py6./ron)
3aouHoe otaeneHume (2,5 roga , 85000 py6./rop)
Yyeb6a no nHaMBUAYyaIbHOMY NIaHy

Yye6a B MHOIOHALMOHAJIbHbIX Fpynnax

O6LeHne Ha MHOCTPAHHbIX A3bIKaX

Mporpamma «MHTEHCHB» u aunnom lNMepeBogumKa
3apy6erHble CTaXKMPOBKU U MOBWILHOCTb

BbicOKOTEXHO/IOrMYECKOe MHTEpPaKTUBHOE ObyyeHne
CBoii LieHTp 6ecnuioTHbIX cUcTeM

Moaynb «PocKkocMoca» B yue6HOM niaHe

O6yueHue AutoCAD, Mapinfo u F'MC

JneKTpoHHaA TaxeomeTpua n GNSS

YyacTtue B yue6HOM npouecce BeAyLUMX YUYEHbIX,
DEeNCTBYIOLLMX CMeLMaNIMCTOB-NPaKTUKOB U3 Poccum,
peuun, Utanuu, CLUA, JlatuHcKkon AMepuku un ap.

Mpou3BoacTBeHHaA NpaKTUKA Ha 6a3e BeayLMX
Hay4HbIX U NPOU3BOACTBEHHbIX re0fe3U4ECKUX,
3eM/IeyCTPOUTE/IbHBIX U KaZlaCTPOBbIX NpeanpuUATUA
C BO3MOXHbIM TPyA0YyCTPOMUCTBOM Ha ux 6ase

Bo3Mo}KHOCTb 06y4eHUA B COBMECTHOM MarucTpartype
PYOH v YHusepcuteta Apuctotens (lpeumsn)

Remote Sensing of Environment (Ha aHMICKOM A3biKe)
1 rog B Poccumn (PYAH) n 1 roa B Npeuun, aBa aurnyioma

* B pamKkax Marvctpatypbl Mbl FOTOBMM 3KCTIEPTOB
MeOyHAPOHOro Kiacca A paboThl B chepe 3eMesibHo-
MMYLLECTBEHHbIX OTHOLIEHWI, reofe3nyeckon wu
KaIaCTPOBOVI [eATe/bHOCTY B Poccum 1 3apyberiom.

*  BbinycKHVIK CrIOCOGEH CaMOCTOATESIBHO OCYLLIECTBNIATHL
reofe3nHeCKyl0 ChEMKY 3eMEeNTbHOMO YHACTKA M 06 THEKTOB
HeaBVHMMOCTY, GOPMVPOBATL MEHEBOW MaH W Ipyrvie
JIOKYMEHTbI [/1A MOCTAHOBKM Ha KAACTp, & TaKke peLuatb
LUVMPOKWIA KPYr 3afjay, CBA3AHHbIX C CO3AaHvieM LividpoBOi
KapTorpaduyeckon MpOAyKLUMM C MPUMEHEHVEM CUCTEM
JTA3epHOr0  CKAHMPOBAHWA, 3/IEKTPOHHBIX TAXeOMETPOB,
cnytHuKoBbX  TJIOHACC/GPS  TexHomoruid, 6ecrimnoTHbIX
neTaTenbHbIX anmnapaTtoB W MaTepuanoB aspo- u
KOCMWHECKOM CbeMKM [1A MIaHMPOBaHNA PaLiMOHa/IbHOMO
1 3dEKTMBHOrO UCMONb30BaHNA 3eMelb U 06HEKTOoB
HeZBUMMMOCTY, MPOBEAEHWA 3KCMEPTV3 U paspeLLeHus
CnopoB B chepe 3emMesbHO-MMYLLIECTBEHHBIX OTHOLLIEHWIA,
Ka[aCTPOBOW OLIEHKM U T.4.

% [IiA MpoBedeHUs] MPaKTUHYECKUX U JIaBOPaTOpHbIX
paboT MCrosb3yeTcA caMoe COBPEMEHHOE reofe3nHecKoe,
doTorpammeTpuyeckoe u KapTtorpaduyeckoe
obopynoBaHMe — CryTHUKOBbIE CUCTEMbI, 3IEKTPOHHDBIE
TaxeoMeTpbl, LudpoBble HUBENMPbI, 6eCnnnoTHbIe
netaTeNbHble annapaTb, UMbpOBbLIE
doTorpamMmeTpryecKe CTaHLMK, @ TaKHe MHHOBALMOHHOE
nporpamMmHoe obecriedeHre O1A MPOEKTUPOBaHWA |
aBTOMATV3aLMV  3eMIeYCTPOUTENBHDBIX, Meofde3nHeckX 1
Ka[aCTPOBbIX paboT.

* [locne 1 Kypca - NMPOM3BOACTBEHHAA U Hay4HO-

UcuieaoBaTeNibcKasa MPaKTUKK, KOTOpble MPOXOOAT B
BeLyLUMX Hay4HblX W MPOM3BOLACTBEHHBIX MPOPUIIBHBIX
opraHv3aumsax AnAa nonyyeHna npodeccroHanbHbIX
KOMIMETEHLMIA 1 BO3MOMHOMO TpydoycTporcrsa. basbl
npakTuK: [lenaptaMeHT ropoackoro WMyLlecTsa .
MockBbl, VHHeHepHO-TEXHOMOTMHECKWA LEHTP «CHaHIKC;
nogpasfenenna [asnpoma, AsporopT «[loMoaenoso,
Mocropreotpect, Metpoctpoii r. Mockebl; CREDO-[vanor;
MouBeHHbIN MHCTUTYT; Teodusnyeckuii LeHTp PAH;
MocroBckoe obnactHoe BTW; LICOM  «MocKoBCKuidy;
Accoumauma POCCUMCKYX SKCTIEPTOB-OLIEHLLKOB; Punnasibl
Pocpeectpa; Kapactposble nasiatbl; AfpoXonauHI; YacTHbIe
pU3MITEPCKME  KOMMAHUKM, OLEHOYHbIE, KaJacTpoBble,
3eM/ieyCcTpouTeNibHble U reofe3nyeckue GUpMbI
(BualpoekT, leolpodu n op.).

% B ciyuae ycreluHoro ocBoeHus 0bpa3oBaTesibHOM NporpaMMbl
BbIJAETCA AUMIIOM MarucTpa rocyaapcTBeHHOro obpasua.

% [lpueM ocyuwecrBnseTca no pe3synbTataM cpaum
Me:xAUCLMNIMHAPHOIO BCTYNUTE/IbHOrO 3K3aMeHa.

HEOBXOAOWUWMbBIE OOKYMEHTbLI %

KOHTAKTHAA UH®POPMALMWNA

ArPAPHO-TEXHOJIOrMYECKUMA UHCTUTYT PYOH

Aunnom o BbiclieM o6pasoBaHuM (He HuKe 117198, r. MockBa, yn. Muknyxo-Maknas, aom 8 Kopnyc 2,

6akanaBpa) (3maHue ArpapHO-TeXHOJIOrMYEeCKOro MHCTUTYTa)
JInuHoe 3aABNeHue Ten.: 8(916)823-15-90

®oTorpadum 3x4 - 6 WTYK www.agro-rudn.ru, dokukin_pa@rudn.university
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