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BBenenue

CeronHsi OLEHKH OMOJIOTHYECKON MPOAYKTHUBHOCTH JIECOB U JICTIOHUPOBAHUS
yriepoaa B Hux s Poccum n CeepHoil EBpa3uum pa3nuuaroTcs B HECKOJIBKO pas.
[Ipn Takolt HeONpeNeIeHHOCTH MPOTHO3UPOBAHME PETHOHAILHOM W II00ANIbHOU
DKOJIOTHYECKOM  CUTyallud  HEBO3MOXkHO. OpHa U3  OCHOBHBIX  IPUYHH
HEOMpPEACICHHOCTH — OTCYTCTBHE JOCTAaTOYHO HAJICKHOU 0a3bl SMIHPUUECKUX
JIAHHBIX O OMOJOTUYECKON MPOyKTUBHOCTH JIECOB.

[lepBast mompITKa CBECTH BOCIMHO HA TJI0OOATHHOM YPOBHE JAaHHBIE MPOOHBIX
IUIONIaIed C OLEHKOM (puTOMacchl HacaxaeHui obuta npeanpunsTa JI. E. Ponunsiv u
H. U. basunesuu (1965). B ux monorpaduu sl OCHOBHBIX HPUPOTHBIX 30H OT
TYHJP J0 TPOTIMKOB W CaBaHH MO AaHHBIM 150 MpoOHKIX IUIOMa el ObLTH TPUBEACHBI
MOKa3aTeNld 3aMacoB OPraHMYECKOro BEIIECTBA U OMOJOTMYECKOTO KPYroBOpOTa
[NIABHEUIIINX TUIIOB PACTUTEIBHOCTH CYIIN.

B nameit monorpaduu (Ycomnsue, 2001) Obla momernieHa nepsasi CBOJKa O
dbuTOoMacce JIECHBIX HacaxJeHuu st Bced Tepputopun CeepHoit EBpazum ot
BemukoOputanun no Snonuun, Bkmodaromias B ceds 5085 ompenenenmii. OnHa
npoayoaupoBana B MHTepHeTe B coctaBe «Biomass Compartments Database» mon
aBTOPCTBOM Maypuimo Teobanaennu
(http://afoludata.jrc.ec.europa.eu/index.php/public_area/biomass_compartments) wu
BOIIJIa B MUPOBYIO CBOAKY O (pUTOMAcce JIeCOB, COCTABJICHHYI0 B TpomuyeckoM
oorannyeckoM cany (ABTroHomHas mnpedektypa CumryanO6anpHa) Kuralickoi
akagemun Hayk (D. Schaefer, yctHoe cooOrmieHue).

3a mocieaHue rojibl pyCCKOSI3bIYHAs JIECOBEAUECKas JINTEpaTypa MOIMOJHUIIACH
HOBBIMU JIaHHBIMU O QuTOoMacce JieCHbIX HacaxaeHui. Kpome Toro, cranu
JIOCTYITHBIMU HECKOJBKO JECATKOB MyOJUKAlUi MO0 OHUONMPOJYKTUBHOCTH JIECOB
Cesepnoro Kurasi, a rmaBHOE — CBOJIKA JaHHBIX O (hUTOMACCE BCEX JIECOOOPA3YIOIINX
nopox Kuras B komuuectBe 668 nmpoOHbIx miomaaei (Luo, 1996; contact: Tianxiang
Luo, Dr./Associate Prof., luotx@igsnrr.ac.cn, luotx@cern.ac.cn). ITosromy Hazpena
HE0OXOMMOCTb aKTyaJu3aliy Hallel 0a3bl JaHHBIX 0 (huToMacce jecoB EBpasuu mo
coctossHuto Ha KoHell 2009 r1., 4To OBLIO peaJM30BaHO B HAIICH MOCIETHEH
moHorpaduu (Ycombues, 2010).

B ynomsnytoit moHorpadpuu (Ycomnsues, 2010) Obl10 NPUBEAEHO AETaIbHOE
OMMCaHNE METOJIUKHU U PE3yJIbTaThl €€ pealii3alliy Mo OlEHKE 3araca yriiepoja u ero
TOJIMYHOTO JICTIOHMPOBAHUSI HAa OCHOBE 0a3 JaHHBIX (UTOMACCHI, TMEPBUYHOM
npoaykuuu u marepuanoB ['ocyaapctBeHHoro ydera jiecHoro ¢onga (I'YJID) s
TeppUTOpUM  YpaiabCKoro QeaepaibHOrO OKpyra (IIeCTb TEePPUTOPUATIBHBIX
oOpazoBanuii). K HacTosimieMy BpEeMEHM 3THU PacyeThl M KaPThI-CXEMbI JTOMOJHEHBI
TEPPUTOPHUEIN YEThIPEX TEPPUTOPHAIBHBIX 00pa3zoBaHui, mpuMbikatommx Kk Yp®dO c
3amana. CBoAHBIM NaHHBIM 10 10 TeppuTopHaNbHBIM 00pa30BaHMIM Y PaIbCKOTO
peruoHa nocssileH pazaen 1.1.

B Ttoii xxe monorpadum (Ycombies, 2007) ObUIO MOKa3aHO CYIIECTBEHHOE
pa3iMude€ TOYHOCTH OLIEHOK [EPBUYHOM NPOAYKIMU IO JBYM METOAaM,
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peanu3yemMblM C IMOMOLIbIO PErpecCUOHHBIX Mozenel. Ilo skcrnepuMeHTaIbHbIM
3HAYEHUSIM TEPBUYHOM TMPOJIYKIUU COCHSIKOB, B3SThIM B 0a3e JaHHBIX,
pacCUMTHIBAJIUCh  YPaBHEHUS  3aBHCHUMOCTH  NEPBUYHOM  MPOAYKLHMH  OT
Maccoo0pa3yromux (TaKCALMOHHBIX) NOKa3aTesiel IPEBOCTOEB U 3aTEM MOIYUEHHbBIE
ypaBHEHHUs TaOynupoBaid MO (PAaKTUYECKUM TaKCAIIMOHHBIM TOKA3aTeNIIM TEX XKe
HACaXJEHUN Ha TeX e MpoOHBIX Mmiomaasx. [lo cooTHomeHuo (HakTUYECKUX U
pacyeTHBIX 3HAYEHWH TMEPBUYHON MPOAYKIHMH PACCUMTHIBAIIM OLIMOKUA €€
onpenesieHus. bplUo Moka3aHo, YTO MPEJIOKEHHBIM HAMH METOJI IAET JJIsl COCHSIKOB
3HAUUTEIBHO OoJiee HU3KYIO OoMOKy onpeneneHus (16 npotus 43% Kk gakTuyeckum
3HAYEHHUSAM) IO CPABHEHUIO C MPOTOTUIIOM. B paznene 1.2 mpuBeneHbl pe3ynbTaThl
COMOCTAaBJICHUsI JBYX METOJOB IO OCHOBHBIM JIECOOOPA3yIONIMM JAPEBECHBIM
noponam CeBepHoii EBpaszun.

Takum o0pazom,

® C TEYEHUEM BpPEMEHH MPOUCXOJUT HENPEPHIBHOE NOMNOJHEHHE 0a3
JAHHBIX O (UTOMAcCCE M MEPBUYHOM MPOIYKLUHUU JIECOB HOBBIMH MaTepuajaMu —
(aKTUYECKUMU ONPEAECICHUSIMHU Ha MPOOHBIX TUIOMIAISX;

® pacueT M KapTUPOBAaHUE YIJIEPOJHBIX MYJOB H  TOAUYHOIO
JIETIOHUPOBAHUS yIiiepoJa B (puromacce HaCAKICHUM Ha JIECOMOKPBITHIX IJIOMIAISMX
TEpPPUTOPHUANBHBIX 00pa30BaHUll (C MPUHATHEM IUIOLIA/M JIECHHYECTBA B KaueCTBE
UCXOJHOM €IMHHULBI pacuyeTa U KapTHUPOBaHUs) MPEACTaBIsET cOOOW ype3BhIYAITHO
TPYAOEMKYIO 1 MHOT'O3TalHYIO MPOILENYpPY, YTO CO3/AAET CYILECTBEHHbIE MPOOIEMbI
IIPU aKTyaJIn3aliu NOJOOHBIX PE3yJIbTaTOB;

e HET OOIIENPU3HAHHBIX JOCTATOYHO aJEKBAaTHBIX METOJOB pacyeTa
JENOHUPOBAHUS YIIEpOoJa Ha JIECONMOKPBITHIX IUIOMIAASAX, U JH000€ METOAMYECKOE
YCOBEPILIEHCTBOBAHWE  BJIEYET 3a COOOM BecbMa TPYIJOEMKYIO MOJIU(PHUKALINIO
pe3yabpTara pacueToB U KapTUPOBAHUS;

o Marepuansl [YJI®  perynapHo  OOHOBISIOTCA,  HU3MEHSIOTCS
JIECOTIOKPBITHIE ITUIOIIAAN JIECHUYECTB 3a CYET W3MEHEHUs KaTeropuid 3eMellb, a
TaKXKe 3a cueT OOBbEIMHEHUS-Pa3ACNCHUs «Jepkarenein» jecoHIa, UYTO TaKxKe
TpeOyeT HENpEephIBHOW YPE3BBIUAWHO TPYJOEMKOM aKTyalu3ald pe3yJsibTara
pacyeToB M KapTHUPOBAHUS YIVIEPOJAHOrO IMyjJda W JENOHMPOBAHUS YIJIEpoAa B
(duTOMacce Ha JIECONOKPBITHIX MIIOIIAISAX.

Bce mnepeuncieHHOe O3HA4YaeT, 4TO AIrOPUTMbl pacyeTa U KapTHPOBAHUS
MyJIOB YIJiepoda U €ro JEMOHUPOBAHMS Ha JIECOMOKPBITHIX IJIOMIAAAX HEOOXOAUMO
NEPEBOIUTH C CYIIECTBYIOLIEH MPUMUTUBHONW CHUCTEMbl MHOTO3TAMHBIX TPOMO3AKUX
pacueToB B PEKUM UX aBTOMATH3allMU Ha OCHOBE MOCJEIHUX TOCTHKEHUH B 00JacTu
UH(OPMAITMOHHBIX TEXHOJIOTHH.

WupopmalmoHHble TMOTOKM celyac Ha MIeCThb MOPAIKOB IPEBBIIIAIOT
€CTECTBEHHbIE BO3MOKHOCTH 4esioBeuecTBa ycBauBaTh nHpopmanuio (Konaparses u
ap., 2003), T.e. muIIb OJHA MWIIHOHHAS YacTh WH(OpPMAIMU yCBaWBaeTCs, a BCE
OCTaJIbHOE MPEJCTABISET CO00M MH(POPMAIMOHHBIN ITyM, 3aTPYAHSIONIUN TPOIECC
OOydYeHHS CHenuagnucTa ¥ TOJy4YeHHs UM HyxXHOW uHbopmamuu. TpamurmoHHas
OyMaxHas  MH(pOpMaThKa, OCHOBAaHHAasg Ha TEXHOJOTMU  HAKOIUIEHUS U
pacnpocTpaHeHus: HHPOpMAIIMK, HO HE €€ 00pabOTKU, CTPYKTYpUPOBAHUS U CHKATHS,



JaBHO ucuepnana cels, u Oyaymiee — 3a 6e30ymaxHoi nnpopmatukoit (I mymikos,
1987).

HakomyieHHbI OMBIT COBMEIICHUS PErPECCHOHHBIX MoJele (UTOMACCHI
HacaxaeHuil ¢ tabmuuamu xoxa pocra (TXP) apeBocToeB WM MaTpuuaMu JTaHHBIX
['VII® (AnekceeB, bepnacu, 1994; Ucaes, Koposun, 1997; Yconsues, 1998a, 2002;
2007; IlIBumenxko wu gp., 2000) co3maeT MNPEANOCHUIKY JJISI  CO3JaHUS
aBTOMATH3WPOBAHHBIX M aKTyaJU3UPYEMBIX CHUCTEM IPOCTPAHCTBEHHOTO aHaIu3a
JENOHUPOBaHUS yriepoja B hopmaTe cucteMbl ynpasienus 6a30il nanusix (CYB/).
HerpuBuanbHbIMU BO3MOKHOCTSIMHU, MO3BOJIIOIIMMU CTPOUTh KAaK TPaJAUIMOHHBIC
uepapxudeckue, ceTeBble U pensauuoHHble SQL 0a3bl aHHBIX, TaK U CIOXHbBIC
TEKCTOBbIE HMH(POPMAIMOHHO-TIOUCKOBBIE W HUHTETPUPOBAHHBIE CUCTEMbI, CHUCTEMBI
00pabOTKH HM300paKEHUH U TMOCTPENALMOHHBIE CTPYKTYPBI JIi MOJEIMPOBAHUS
YEJIOBEYECKON JESATEIbHOCTH, 3KCIIEPTHOTO aHAJIN3a CI0KHBIX MPOU3BOIACTBEHHBIX U
MPOYMX MPOIIECCOB, 00NaAacT OJHA M3 Hamboyiee OBICTPOJCUCTBYIONIUX B MHPE
CYbJ]l ADABAS (http://www.softwareag.com/ru) ¢ pemakTOpoM MPUIOKECHUM
Natural (HYacoBckux u ap., 2006).

CYbJ]l ADABAS (cokp. otr: Adaptable DAta BAse System) sBusercs
IpOrpaMMHBIM NpOoAYKTOM (pupmbl Software AG, BIepBbl€ BBIIIEIIIUM Ha PBHIHOK
cucteM 00pabOTKH AaHHBIX B 1969 r. DTOT NpOAYKT NaBHO U3BECTEH CIEIMAIHCTAM
B Poccun Kak BBICOKOHAAEkKHAsg W 4pe3BbUaiiHO mnpou3BoautTenvHas CYDBJ[ mius
CO37aHMsl M dKCIUTyaTaluu OoJbpIMX 0a3 JaHHBIX Ha MeiHdpeitmax (bpycenkoB u
ap., 1996). Ognako 10 cuxX Mop oHa He Oblja 3a/ICMCTBOBaHA HE TOJBKO B PEIICHUM
npo0JieM OLIEHKH YIJIEpOAOJEHOHUPYIOIIEH CIOCOOHOCTH JIECOB, HO U BOOOIIE B
peleHuN Kakux-Iu00 3ajad JIECHOTO U  JIECOIPOMBIIIUIEHHOTO KOMIUIEKCOB.
Pa3zpaboTke aBTOMATHU3UPOBAaHHOW MH(DOPMAIMOHHONW CHUCTEMBI MPOCTPAHCTBEHHOIO
aHajgu3a OpPraHWYEeCKOro Yyrjiepoja, ACMOHUPYEMOro JIECHbIMU 3Kocuctemamu 10
TEPPUTOPHAIBHBIX 00pa30BaHU Y PalIbCKOr0 pernoHa, MocBsIIeHa riasa 2.

ABTOpBI BbIpaXaroT OJaroJapHOCTh 3a OOJIBIIYI0 MOMOIIb MPH BBITOJIHEHUH
pabotel acnupantam E.B. bapakoBckux u H.B. Hakaii, a Takxke HOKTOpY
ouonornyeckux Hayk K.C. bookoBoi#i (r. ChIKThIBKap) 3a 00ECIEUEHUE UCXOIHBIMU
JTAHHBIMH.



Introduction

Today estimations of biological efficiency of woods and carbon deposition in
them for Russia and Northern Eurasia differ several times. At such uncertainty
forecasting of a regional and global ecological situation is impossible. One of
uncertainty principal causes - absence enough reliable base of empirical data about
biological efficiency of woods.

The first attempt to reduce together at global level data of the trial areas with
an estimation of phytoweight of plantings has been undertaken by L.E.Rodinym and
N.l.Bazilevich (1965). In their monography for the basic natural zones from tundra to
tropics and savannas according to 150 trial areas indicators of stocks of organic
substance and biological circulation of the pivotal types of vegetation of a land have
been resulted.

In our monography (Usoltsev, 2001) the first report about phytoweight of
wood plantings for all territory of Northern Eurasia from the Great Britain to Japan,
including 5085 definitions has been placed. It has been duplicated on the Internet in
structure «Biomass Compartments Database» under authorship Mauricio Teobaldelli
(http://afoludata.jrc.ec.europa.eu/index.php/public_area/biomass_compartments) also
has entered into a world report about phytoweight of the woods, made in the Tropical
botanical garden (Independent prefecture Sishuanbanna) Chinese academy of
sciences (D. Schaefer, the oral message).

For last years Russian-speaking secoBemueckas the literature has replenished
with new data about phytoweight of wood plantings. Besides, there were accessible
some tens publications on bioefficiency of woods of Northern China, and the main
thing - a report of data about phytoweight of all forest generating breeds of China in
number of 668 trial areas (Luo, 1996; contact: Tianxiang Luo, Dr./Associate Prof.,
luotx@igsnrr.ac.cn, luotx@cern.ac.cn). Therefore has ripened necessity of
actualisation of our database about phytoweight of woods of Eurasia as of the end of
2009 that has been realised in our last monograph (Usoltsev, 2010).

In the mentioned monography (Usoltsev, 2010) the detailed description of a
technique and results of its realisation according to a stock of carbon and its year
deposition on the basis of databases of phytoweight, primary production and
materials of the State account of wood fund for territory of the Ural federal district
(six territorial formations) have been resulted. By present time these calculations and
cards-schemes are added by territory of four territorial formations adjoining to Ural
federal district from the West. By 10 territorial formations of the Ural region section
1.1 is devoted summary data.

In the same monograph (Usoltsev, 2007) essential distinction of accuracy of
estimations of primary production on two methods realised with the help of
regression models has been shown. On experimental values of primary production of
the pine forests, taken in a database, the equations of dependence of primary
production from mass generating (forest valuating) indicators of forest stands paid off
and then the received equations tabulated on actual forest valuating to indicators of
the same plantings on the same trial areas. On a parity of actual and settlement values




of primary production counted errors of its definition. It has been shown, that the
method offered by us gives for pine forests much lower error of definition (16 against
43 % to actual values) in comparison with a prototype. In section 1.2 results of
comparison of two methods on the forest generating cores to tree species of Northern
Eurasia are resulted.

Thus,

e eventually there is a continuous replenishment of databases about
phytoweight and primary production of woods new materials - actual definitions on
the trial areas;

e calculation and mapping of carbon pools and year deposition of carbon in
phytoweight of plantings on the forest areas of territorial formations (with acceptance
of the area of a forest area as initial unit of calculation and mapping) represents
extremely labour-consuming and muorosranuyto procedure that creates vital issues at
actualisation of similar results;

e there are no adequate methods of calculation of deposition of carbon
conventional enough on neconokperTeix the areas, and any methodical improvement
involves rather labour-consuming updating of result of calculations and mapping;

e materials of the state account of wood fund regularly are updated, change
of forest areas at the expense of change of categories of the earths, and also at the
expense of association-division of forest fund "holders”, that also demands
continuous extremely labour-consuming actualisation of result of calculations and
mapping a carbon pool and carbon deposition in phytoweight on forest areas.

All listed means, that and mapping pools of carbon and its deposition on the
forest areas it is necessary to translate algorithms of calculation from existing
primitive system multistage bulky calculations in a mode of their automation on the
basis of last achievements in the field of information technologies.

Information streams now on six usages exceed natural possibilities of mankind
to acquire the information (Kondratyev, etc., 2003), i.e. only one million part of the
information is acquired, and all the rest represents the information noise complicating
process of training of the expert and reception by it necessary information. The
traditional paper computer science based on technology of accumulation and
distribution of the information, but not its processings, structurization and
compression, has settled for a long time itself, and the future - behind paperless
computer science (Glushkov, 1987).

The saved up experience of combination regression models of phytoweight of
plantings with tables of a course of forest stands growth and matrixes given by the
state account of wood fund (Alexeys, Berdsi, 1994; Isaev, Korovin, 1997; Usoltsev,
1998a, 2002; 2007; Shvidenko, etc., 2000) creates the precondition for creation of the
automated and staticized systems of the spatial analysis of deposition of carbon in a
format of a control system of database (DMS). Not trivial possibilities, allowing to
build as traditional hierarchical, network and relational SQL databases, and the
difficult text information retrieval and integrated systems, systems of processing of
images and post-relational structures for modelling of human activity, the expert
analysis of difficult industrial and other processes, one of the most high-speed in

10



world DMS ADABAS (http://www.softwareag.com/ru) with the editor of appendices
Natural (Chasovskykh, etc., 2006) possesses.

DBMS ADABAS is a professional technical DBMS that is intended for
information systems design and for laboriously formalizable applications solutions.
This is multifunctional DBMS, successfully applied in such fields of activity as
Organisation Management, Scientific and Technical and Bibliographic Data
Operation, Design Automation, Economic Information Operating. In order to
operating large and very large databases (LDB and VLDB), it provides efficient
performance and has advanced means of control, maintenance and recovery of data
integrity.

Natural is a Software AG platform, which is assigned for development of both
transaction applications and the whole information systems. It’s a high-level
programming language that enables appreciably to reduce the time and the costs that
are necessary for business applications design and delivers developers from the
programming difficulties. Natural provides all the kinds of user interfaces, including
Web, Windows graphical interface, character-at-a-time terminals. Applications,
which were designed in Natural, can be easily integrated with any external service,
such as XML/Web-services, DCOM, CORBA, etc. Natural applications can maintain
the majority of relational and post-relational databases. The environment of design
and operation of Natural applications is compatible for all main operating systems
and hardware platform, including mainframes, Unix, OS2, OpenVSM, etc.

The created information system is based on the following principles:

1. Functional independence of each of blocks.

2. Functioning each of blocks in the distributed environment.

3. An opportunity of replacement of the functioning environment for each block.

4. Exception of participation of users during data gathering, data processing,
calculating, analyzing and output of results to a map or to report forms.

The system can be used in the following fields of activity:

1. Monitoring environmental contamination CO2.

2. Forests condition forecast on the basis of phytomass growth calculating.

3. Cadastral cost calculation automated system.

4. The account and planning of timber industry enterprises production.

5. Monitoring and mapping of forest fire materials.

Within the created information system Ural forests carbon deposition data can
be automatically re-calculated and updated.

Authors express gratitude for the big help at performance of work to post-
graduate students E.V.Barakovsky and N.V.Nakaj, and also Dr.Sci.Biol.
K.S.Bobkovoj (Syktyvkar) for maintenance with initial data.
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I'nasa 1
3anac ¥ roaAM4YHOe IENOHNPOBAHUE YIJIepoAa B (puToMacce JiecoB (HA mpuMepe
10 TeppuTOpHAaILHBIX 00Pa30BaHuil YPaibCKOr0 PeruoHa)

Hacrosmas rinaBa mocBsineHa OIEHKE yriepo0AeTIOHUPYIONMIEH ClTOCOOHOCTH
JIECHBIX HACAXJICHUM HA JIECOMOKPBITHIX IUJIOMAAAX YPalbCKOrO PErHOHA C
NPUHATHEM B KauecTBe HCXOJHOW (0a30BOi) €IMHUIIBI PACYETOB TEPPUTOPUU
OTHEJIBHOTO Jiecxo3a. Vcmonb30BaHO cTapoe Ha3BaHUE UCXOJHBIX E€IWHUIIL
JIECOMHBEHTapHU3aluu (J€cX03, a HE HbIHEIIHEee JIECHUYECTBO), JEHCTBYIOILIEE Ha
MoMeHT nocsenaero (2007 r.) necoycTpoiicTBa, MOCKOIbKY BCE UCIOJIb3yeMble HAMU
marepuainsl ['YJID oTHOCATCA K IEpUOAY 10 PECTPYKTYPU3ALIMU JIECHOIO XO35MCTBA
Poccun.

Cneunduka poCCUUCKOTO JIECOYCTPOMCTBA IMO3BOJSET BBIMOIHATH OLICHKY
YTJIEPOJOICTIOHUPYIONIEH CIIOCOOHOCTH JIECHOTO TOKpPOBa MYTEM COBMEIICHUS
MHOTO0()aKTOPHBIX PErPECCUOHHBIX MOJIEeH (PUTOMACCH U MEPBUYHOM MPOAYKIIUU C
nanHpiMa ['YJID Ha HCXOMHOM YpOBHE JIECOTAKCAIIMOHHBIX BbIAEIOB. OIHAKO
noBbiieIbHbIE JaHHble [YJI® dakTruuecku HEAOCTYNHBI JJi1 HCCIeA0BaTENeH.
[Toatomy wMarepuansl ['VJI® (popmel 1 u 2) HaMuU CTPYKTypHUPYIOTCA H
MPECTABIIAIOTCA B BUJIE IBYXBXOJ/IOBBIX MATPHII, T.€. PaCIPEACIICHHI JIECOMOKPBITHIX
IUIOIIA/IE M0 3amacamM CTBOJIOBOM JpPEBECHHBI W TpyINIlaM BO3pacTa KauIaou
aecoobpa3yromieil mopoasl. C ydeToM BoO3pacTa IJIABHOW pyOKH, Ha3HAYEHHOIO
JIECOYCTPOMCTBOM TIO KaXJOM TMOpoJie, TPYIIbl BoO3pacTa HUACHTU(GUIIMPOBAHBI
KJIacCaM¥ BO3pacTa.

Hammu pacyerst 3amacoB yriiepoga B (¢GuUTOMAcce JIECHBIX JKOCHUCTEM
BBITIOJTHSIOTCSL C UCIOJIB30BAHUEM SMIIMPUYECKUX MOJEIEH 3aBUCUMOCTU 3HAYCHUM
dbuTOMacChl,  TOJYYEHHBIX  HA  MNPOOHBIX  IJIOMIAAAX, OT  OCHOBHBIX
Maccoonpeaesommux (GakTopoB — BO3pacTa W 3araca CTBOJOBOM JAPEBECHHBI,
BXOoJAmMX B Martpuubl JaHHbIX [YJI® mo 305 mecxo3aMm YpanbCKOro peruoHa,
1011 KOTOporo coctarisieT 16% ot obmielt Tepputopuu Poccun (puc. 1.1).

1.1. YroepoaHslii ys B HACAXKJACHUSX JIECOMOKPBITHIX TJIOMIAACH Y palbCKOro
peruoHa

1.1.1. PerpeccuonHnbie Mojiesid PUTOMACCHI HACAXKICHUN

N3 chopmupoBanHoil 0a3bl JaHHBIX O 3amacax (PUTOMACCHI B HACAKICHUSIX
OCHOBHBIX JiecooOpa3ytomux apeBecHbix mopos CeBepHoit EBpazuu (Ycomblies,
2010) ayst Ypasa v mpuiieraronmx K Hemy peruoHoB otoopano 1400 onpeneneHuid, B
TOM uuciie: cocHa — 326, enb — 71, nuxrta —52, nuctBeHHuna — 176, kenp — 73, a1y0 —
127, 6epesa — 172, ocuna u Tonoib — 81, onbxa cepas — 34, onbpxa yepHas — 30, nuna
— 215, sicens — 37; KJIeH - 6 onpeaeneHuii puroMaccsl, T/ra.
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Puc. 1.1. ITonoxenue 10 TepputopranbHbiX 00pa3oBaHuil YpaabCKOro peruona Ha teppuropun Poccuun
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Jlanable (uUTOMAcChl MPOAHATU3UPOBAHBI B CBA3M C BO3PAacCTOM M 3amacoM
JPEBOCTOEB KaK OCHOBHBIMH OIMpPEIEISIONIMMHI MacCOOOPa3yOIMMMU MOKa3aTESIMH,
BxomsaumMu B cBojiku ['YJI®. Mogenu, onuceIBaronye 3aBUCUMOCTh (DUTOMACCHI B
abcomroTHO cyxoMm coctosiHuu (Pi, T/ra) kaxaoW (pakmuu (CTBOJIBI, BETBH, XBOS,
KOPHH, HIDKHHE SIPYChI, Ky/1a BKJIFOUEHBI MOJIJIECOK, MOJIPOCT U HAIIOYBEHHBIN TOKPOB
— cooTBerctBenHo Pst, Pbr, Pf, Pr, Pu, T/ra) ot Bo3pacra (4, ner) u 3amaca (M, m°/ra)
HACAXACHUS, pACCUUTAHBI JUIsl KaX0W IPEBECHOM MOPOJIbI OTIEIBHO.

OO0wuit BUI MOJENH:

InP; wom In(P; /M) = f [InA, (InA)z, InM, In(Pbr/M), In (Pf/M), Pst]. (1.1)

Ee xapakrepucthka 1O ApEeBECHBIM IMOpoJaaM mnpuBeaeHa B Tadma. 1.1.
HecMmoTps Ha OTHOCUTENBHO HU3KUE KOA(P(MUIIMEHTHI JETEPMUHAIIUY [T HEKOTOPHIX
dbpakiuii, Bce npuBeaeHHbIC B TadJ. 1.1 KOHCTAHTHI CTAaTUCTUYECKU 3HAUYMMBI Ha
YPOBHE o5 .

Ta6numa 1.1
Xapakrepuctuka ypaBHenui (1.1) qis necoobpaszyromux nopon Ypana
3aBUCHUMEIE KoncTaHTEI M HE3aBUCHUMEBIE IICPCMCHHBIC R2 SE
TepeMeHHbIe ao | ai(InA) | ax(InA)* | az(InM) |  ayIn(Pbr/M)
JIncTBeHHMIa
InPst, t/ra -0,8145 | 0,0396 - 0,9956 - 0,992 | 0,106
In(Pbr/M), T/m> | 1,4611 | -1,7473 | 0,1777 - - 0,288 | 0,236
In(PFM), /m® | -0,9048 | -0,3814 | - - 0,5662 0,519 | 0,367
InPr, t/ra -1,2790 | 0,3425 - 0,5960 - 0,856 | 0,504
In(Pu), 1/ra 1,7538 | 0,6194 - -0,8091 - 0,501 | 0,762
CocHa
InPst, T/ra -1,2149 | 0,3145 | -0,0349 | 0,9366 - 0,974 | 0,151
In(Pbr/M), T’ | -1,9419 | 0,2167 - - 0,5508 0,559 | 0,300
In(Pf/M), T/m° 7,5882 | -4,9154 | 0,5260 - - 0,706 | 0,441
InPr, t/ra -0,9580 - - 0,7821 0,706 | 0,429
In(Pu/M), T/m® | -1,5852 | 1,0249 - -1,4294 - 0,649 | 0,960
3aBUCUMEIE KoncTaHTEI 1 HE3aBUCUMEIE TIEPEMEHHLIE R2 SE
TepeMeHHBIe ao | ai(InA) | ax(InA)* | as(InM) asIn(Pf/M)
Enb
InPst, t/ra -0,6161 - - 0,9605 - 0,982 | 0,134
In(Pbr/M), T/m> | 1,4929 | -13734 | 0,1940 - 0,6856 0,800 | 0,213
In(Pf/M), T/m° 6,0568 | -3,7282 | 0,3798 - - 0,786 | 0,298
In(Pr/M), Thd | 2,7612 - - -0,8556 - 0,840 | 0,234
Ln(Pu/M), /s> | 4,3825 - - -1,5607 - 0,750 | 0,765
[TuxTa
InPst, T/ra 2,3780 | -15254 | 0,1689 | 0,9886 - 0,955 | 0,129
In(Pbr/M), /M° | 7,6323 | 41512 | 0,4913 - 0,5753 0,872 | 0,181
In(Pf/M), T/nm° 15,065 -7,7931 | 0,8211 - - 0,826 | 0,226
InPr, 1/ra -2,9922 - - 1,0748 - 0,902 | 0,179
In(Pu/M), T/m° -2,7293 | 0,6354 - -0,8855 - 0,509 | 0,442
Kenp
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InPst, T/ra -1,1105 - - 1,0470 - 0,988 | 0,167
In(Pbr/M), T/m> | -5,3615 | 2,4578 | -0,2575 - 0,9188 0,899 | 0,307
In(PfIM), T/m° 3,8772 | -24564 | 0,1971 - - 0,848 | 0,390
InPr, 1/ra -1,6951 - - 0,9063 - 0,945 | 0,218
In(Pu/M), T/m> 1,0038 | 0,4517 - -1,3257 - 0,790 | 0,552
bepesza
InPst,1/ra -0,7536 - - 1,0154 - 0,991 | 0,106
In(Pbr/M), /v | -1,8086 | 0,1202 - - 0,2838 0,456 | 0,163
In(PfIM), 1/m° 4,4164 | -2,2059 | 0,2151 - - 0,771 | 0,304
InPr, t/ra -0,0821 - - 0,6536 - 0,860 | 0,341
In(Pu/M), 1/m° 1,2350 | 0,2981 - -1,3447 - 0,731 | 0,105
OcuHa ¥ TOTOJIb
InPst,1/ra -0,7897 | 0,1124 - 0,9261 - 0,984 | 0,161
In(Pbr/M), T/m> | -1,0142 | 0,8695 - - 1,0947 0,743 | 0,299
In(PfIM), /m° 1,7256 | -2,5244 | 0,2374 - - 0,731 | 0,389
InPr, 1/ra -1,2991 - - 0,8939 - 0,852 | 0,356
In(Pu/M), T/m° | 0,5967 - - -1,0621 - 0,763 | 0,615
Onbxa cepas U yepHas
InPst,1/ra -0,3275 | -0,2818 - 1,1265 - 0,894 | 0,156
In(Pbr/M), t/m° | -2,4008 - - - 0,1476 0,306 | 0,152
In(PfIM), 1/m° -0,3735 - - -0,7524 - 0,841 | 0,337
InPr, t/ra -1,3891 | 0,3286 - 0,6470 - 0,903 | 0,128
In(Pu/M), 1/m° 1,1616 - - -1,0462 - 0,623 | 0,415
Ay6
3aBUCHMEIE KoucrauTe! 1 He3aBUCUMEIE IICPCMCHHBIC R2 SE
NICPEMCHHBIC ag ai(InA) az(InM) a,In(PfIM) | as(Pst)
InPst,1/ra -0,4819 - 1,00484 - - 0,976 | 0,292
In(Pbr/M), T/m> | -0,7497 | 0,3695 0,9108 0,6048 - 0,824 | 0,182
In(Pf/M), T/m° -0,2956 | -0,3000 -0,4610 - - 0,714 | 0,301
InPr, t/ra - - - - 0,285 - -
In(Pu), T/m° -3,9601 | 0,5389 0,5301 - - 0,348 | 0,961
Jluna
3ABICHMBIE KoncTaHTEI 1 HE3aBUCHUMEIE TTIEPEMEHHLIE
2
TIEPEMCHHBIC ag ai(InA) 8 2 83 % R SE
(InA) (InM) In(Pf)
InPst, t/ra -1,4452 | 0,2491 | -0,0238 | 1,0030 - 0,999 | 0,028
In(Pbr/M), T/m> | -3,2115 | 1,6353 |-0,1508 | -0,8069 0,6183 0,856 | 0,150
In(Pf/M), T/m° -1,5583 | 0,9921 | -0,1312 |-0,9014 - 0,931 | 0,184
In(Pr/M), T/m° 2,5159 - - -0,7900 - 0,884 | 0,303
In(Pu/M), /m° 10,242 | 10,418 | 1,0860 | 1,6729 - 0,846 | 0,533
Knen
3aBUCHUMEIE KoncTaHTEI 1 HE3aBUCHUMEIE TIEPEMEHHLIE Rz SE
TIepEMEHHEBIC o a1(InA) az(InM) as(InPf) | as(M)
InPst,1/ra -1,6425 - 1,2127 - - 0,946 | 0,192
In(Pbr/M),t/m> | -6,4657 | 1,5213 - 4,2300 - -
In(Pf), T/ra -1,8226 - 0,5470 - - 0,452 | 0,401
In(Pr), t/ra -3,1773 - 1,2633 - - 0,335 | 1,188
In(Pu), t/m° - - - - 0,03 - -
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1.1.2. PacueT u kapTUpOBAHUE YTIEPOIHOIO MMyJa

TabynupoBasrem mozeneii (1.1) mo 3amacy crBomnos (M, m>/ra) u Bospacty (4,
JeT) HacaXIEHWH  pacCUMTaHbl 3amacel (uromaccsl Mo QpakmusM Ha 1 Ta
JIECOMOKPBITON MJIOMIAA B KaXJOW sUEHKE MATpHIbl. 3aT€M YMHOXEHUEM HX Ha
JIECOMOKPBITYIO TUIONIa/lb, COOTBETCTBYIOLIYIO Ka)KIOM SUEMKE MCXOJHBIX MaTpHI,
MOJIy4eHbI 3anackl (puToMacchl Ha Bee tiomaan. [locne cnoxxeHus: pe3ynbTaToB Mo
KJIaccaM BO3pacTa MOJy4eHbl UTOTOBBIE 3amachl (PUTOMACCHI MO KaxaA0W (pakiuu
OTIIEJBHO JUISI KaKJIO0W MOpPOABI, U MyTEM CJIOXKEHHUS MOCIEIHUX O (pakuusM U
nopojaM IMOJIy4eHbl MTOTOBBIE 3amachl (PUTOMACChl HAa BCEH TMOKPBHITOM JIECOM
IJIOIAAN JiecXo3a. MBI MOJY4YWIIM TMOKa3aTenu (PUTOMACCHI, B3BEIICHHBIE I10
KJlaccaM BO3pacTa, 3amacaM CTBOJIOBOM APEBECHHBI U JOJEBOMY YYACTHIO KaXKIOM
nopoApbl. [letanbHoe M3T0KEHHE aIrOpUTMa PacyeTOB JaHO B HaIllEH MpeablayIen
pabote (Ycomnbies, 2007).

B Tabmume 1.2 comocTaBisitoTCS pe3yibTaThl OIEHOK (UTOMAcChl Ha
MOKPBITBIX JIECOM IUIOIIAJAX, MOJYYEHHBIX [JIsI Pa3HbIX PErHOHOB myTeM: 1)
HA3BaHHOI'O BBIILIE COBMEIICHHS U 2) MPOCTOM SKCTPANOJSIUN JAHHBIX MPOOHBIX
IUIOIIAJEH Ha MPUPOIHBIE 30HBI U MTOA30HBI.

Tabmuua 1.2

CooTHo1IeHre OIIEHOK 3amaca (puTomMacchl (T/Ta) Ha MOKPBITHIX JIECOM
TJIONIA/ISIX, TOJTYUYCHHBIX JBYMS Pa3HBIMU METOJIaMU

duromacca Ha 1 ra moKpsITOMN
JICCOM TUIOTIA TN, TIOJTyYCHHAS
nyTeM MO NAHHBIM | (o
Ncrounnk COBMEIICHUS KapT-CXeM
Pernon LICHUE
uHbopMaIuu JAHHBIX O (baszuneBuy, 21
dbuTomacce ¢ Ponun, 1967) '
I'VJjio (meTon 2)
(meton 1)
Tepputopus Yp®O
B TOM YHCJIC:
- ISCOTYHIpA Ycounbiies, <20 25-50 2,5
-CeBEpHAS Taiira 2007 20-50 50-150 2,7
-CpeHss Tanra 50-80 150-300 3,5
-I0KHAs Taira 80-200 300-400 2,5
ApxaHrenbckas 00JI. CngPBIf{TaI,(%%% 44 50-150 2,3
bym6nayckuc, 2,6
JlutBa 1996 133 300-400
ITepMmckuit kpau bapakoBckux,
2009 102 300 3,0
Kanynnukosa
Bbamkupus , 2007 111 13-25 0.17
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Kamamnos, *
2001, 2004 209 13-25 0,09
TymoxoHOB u 0,25
Bypsitus 1p., 2006 77 13-25
OpenbOyprekas YcomnblieB u i i
00J1aCTh ap., 2007 80-100 >-13 0,10

* Iudpa nomydyeHa MyTeM HKCTPANONSIMU JaHHBIX (UTOMAcChl MPOOHBIX IJIOLIAACH Ha
JIECOMOKPBITYIO IJIOIIAMb.

OueBunHo, uto Kapthi-cxembl H.W. basunesuu u JLE. Ponuna (1967) nis
CEBEpHOM W  LIEHTPAJbHOW 4YacTe OopeallbHOW  30HBI 3aBBINIAIOT OILICHKU
¢dbuTOMAacCChl MPUMEPHO BTPOE, a JJIS JIECOCTEIIHOM U CTEMHOM, HAPOTUB, 3aHIKAIOT
B 4-6 pa3, a no P.III. KamanoBy — gaxxe B 11 pa3. Ecnu 3-kpaTHoe 3aBbIICHHE
ounenok H.W. bazunesuu u JL.LE. Ponuna (1967) nns TaekHOU 30HBI U 4-6- KpaTHOE
3aHMKEHHE JUIsl JIECOCTENH MU CTENU MOYKHO OOBSCHUTHh NPUMEHEHHEM IPOCTOU
HKTPANOJIALMK JAaHHBIX MPOOHBIX IUIOIIAAEH Ha JIECOMOKPBITYIO IJIOmaab, TO B 11
pa3 3aBblieHHble oneHku P.III. Kamanosa nns bamkuwpum 1o cpaBHEHHIO €
COOTBETCTBYIOIIMMH JaHHbIMU KapTel-cxembl H.M. basunesnu m JLLE. Ponuna,
OOBSICHEHHIO HE MOJIekKAT, OCKOJIbKY B 00OMX CIIydasix HCIIOJIb30BAHA METOIMKA
MPSIMOM SKCTPATOJISAIUU JAHHBIX MPOOHBIX TUIOMIAACH Ha JIECOTOKPHITYIO TUIOMIAIb.
[Tpu sTOM B 000MX Ciy4asX HCIIOJIb30BAaHbI JJaHHBIE (PUTOMACCHI, NOTYUECHHbBIE HA
OJIHMX M TeX K€ 26 MpOOHBIX IUIOMIAMAX, 3aI0KEHHBIX B jecax ObiBiiero CCCP u
ormyoinkoBaHHBIX B MoHOTpaduu JI.E. Poguna u H.U. bazunesuu (1965).

[Iyrem neneHus MOMYyYEHHBIX 3alacoB (PUTOMACCHl Ha JIECONOKPBHITYIO U
oOLIyI0 TUIOMIAH MOJTYYEHbI pacipeiesieHus o JecX03aM 3amacoB (PUTOMAacChl B T
Ha | ra COOTBETCTBEHHO JIECOMOKPHITOM M oOwel mionaaei. Utoroesie nudpossie
JaHHblE O 3amacax (UTOMACChl MEPECYUTAHbl MO MEPEBOAHBIM KO3 (ULIMEHTaM
¢uromacca: yraepon (0,5 mnst npeBecHoil yactu u 0,45 it TUCTBBI U HMXKHHUX
ApyCOB) Ha MOKa3zaTenu yriaepoja (tadxa. 1.3).

CBognblie pe3ynbTaThl 110 305 necxo3aM YpaabCKOro pernoHa MpeICTaBICHbI
B BHUJIE KapThl-cxeMmbl (puc. 1.2), Ha KOTOpPOl OTUETIMBO MPOCIESKUBACTCS O0OIIas
3aKOHOMEPHOCTh «Ipoduisi TPOayKTUBHOCTHY», o E.M. JlaBpeHko ¢ coaBTOpamu
(1955): moBslmieHKME 3amaca yriepona Ha 1 ra B HampaBlICHHH OT JIECOTYHAP K
YPaJIbCKUM TOPHBIM JIECAM C MOCIEAYIOIIMM CHI)KEHHEM [0 MEpE MPOJBUKEHUS B
30HY CTEIIH.

TakuM 00pa3zoMm, YCTaHOBJIEHO, YTO OOWIMH MyJl OPraHMYECKOro yriepoja
HAaCAXJCHUM YypaJIbCKOTO peruoHa cocrasisieT 4556 MIH. T, B TOM YHCIE IO
aBTOHOMHBIM OKpyram: fAmano-Heneuxuit — 445 n Xantel-Mancuiickuit — 1072, mo
obnactsam: TromeHckas — 334, CeepanoBckas — 631, Kypranckas — 62, Yensounckas
— 134, Opendyprckas — 20, no Komu pecnydnuke — 1111, no Ilepmckomy kpato —
479 n bamkupuu — 268 miH. T (Tabn. 1.3 u 1.4).
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Ta0muna 1.3
Kpatkas TakcanmoHHasi XapaKTepUCTUKa U JISTOHUPOBAHKE YIIIepoia B PUTOMACCE JIECOB aIMUHUCTPATUBHBIX
o0pa3zoBaHuil YpaiabCKOro peruoHa

Cpeunii ITokpsiTas O6 it Cpemui 3amnac yriepoja B l'opnuHOE enoHupoBaHue TlecneToc
[Topoxnsrit coctaB®* | BO3pacr, flecom 3amnac, 3anac, Quromacce YIIICpOJIa B utomacce Tb,
IUIOIIAb, e 3 ra obiree, T/Ta obee, T/Ta %
et TBIC. Ta Thic. M M TBIC. T 1* ‘ 2* TBIC. T 1* ‘ 2*
SImano-HeHenkuii aBTOHOMHBIN OKPYT
3C3JI2KIEIB | 155 | 16274 | 1115123 | 69 | 445435 | 274 | 83 | 25412 | 156 | 047 | 22
XaHTbI-MaHCUICKII aBTOHOMHBIN OKPYT

4C2KIE2B10c | 150 | 25602 | 2943738 | 115 | 1071967 | 41,9 | 229 | 63781 | 249 | 136 | 49
Pecriybnmka Komu

6E2C1B510¢ | 140 | 29229 | 2855807 | 98 | 1110692 | 380 | 293 | 54204 | 185 | 143 | 70
CBepyioBcKas o0Jacte

4CIKIE3B10c | 90 | 10553 | 1587025 | 150 | 630793 | 59,8 | 46,3 | 39263 | 372 | 288 | 54

TroMmeHckas 061acTh 0e3 OKpyros

5p2CIKIEIOc | 120 | 6353 | 907696 | 143 | 333890 | 52,6 | 336 | 21124 | 332 | 212 | 39
Kypranckas o6nactb

86 2C | 50 | 1189 | 169303 | 142 | 62425 | 5255 | 42,0 | 4770 [ 401 | 321 | 17

IIepmckuit kpai
SE1C3B10c | 90 | 9364 [ 1261600 | 135 | 479205 | 512 | 47,3 | 32796 | 350 | 323 | 58
bamkupus

363J12C20c | 80 | 4805 | 716300 | 149 [ 267473 | 557 | 50,0 | 18222 [ 379 | 340 | 33
Yensbunckas o0J1acTb

5p3CIEJImlOc | 50 | 2316 | 364200 | 157 | 134082 | 57,9 | 50,4 | 10440 | 451 | 393 | 26
OpenOyprckast 001acTb

2J30cICIBIBIIIM [ 70 | 405 | 50365 | 124 | 20206 | 499 | 390 | 1450 | 358 | 2,80 | 33

B [CJIOM 110 aIMUHUCTPATHBHBIM 06p330BaHI/I}IM
- | - | 106090 |[11971157 | 113 | 4556168 | 42,9 | 248 [ 271462 | 255 | 147 | 40

* 1 1 2 — COOTBETCTBEHHO Ha | Ta MOKPHBITOM JIeCOM M 001Iel (B TpaHMIIax JICCHUIESCTB) TUTOIIA TN
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Puc. 1.2. Pacmpenenenue 3amacoB yriiepoja B (uToMacce HacaXJCHHM B pacdyeTe Ha
JIECOTIOKPBITYIO TuIomaab. ['paganuu 3amacos yriuepona, 1/ra: | — 8,0-45,2; Il — 45,2-53,1; 11l —
53,1-59,8; IV — 59,8-124. CrutomHo# nuHUEN 0003HAYEHBI TPAHUIIBI JICCHHYECTB, TyHKTHPHOU —
I0’KHBIE TPaHULBL: | — TyHApPBI, 2 — IECOTYHIpPHBI, 3 — CEBEpHOM Tailru, 4 — cpenHen Taiiru, 5 —
I0’)KHOM Taiiru. bykBamu 00o03HaueHbl aMMHHMCTpaTUBHBIE 00pazoBaHus: A — Smano-Heneuxuit
AO; b - Xanure-Mancuiickuii AO; B — pecniyonuka Komu; I' — Csepanosckast o6in.; I —
TromeHnckas o6i.; E — Kypranckas 00:.; XK — [lepmckuit kpaii; 3 — bamkupus; U — Yensbunckas
0011.; K — OpenOyprckas o0m1.
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PacueTsl 3amacoB yriiepoja HacaxACHWH, OTHECEHHbIX Ha 1 Tra
JIECOMOKPBITON TIOMAAN B TIpeiesiaX afMUHUCTPATUBHBIX 00pa30BaHUN OKa3aJuCh
JIOBOJIbHO OJM3KUMHU K aHAJIOTUYHBIM TIOKa3aTelsiM,  IOJydeHHIM B. A.
AnekceeBbiM u P. A. bepacu (1994). Opnako Hamwm pe3ynbTaThl JaloT OoJiee
JETAbHYI0 HH(POPMAIIUIO, TOCKOJIBKY MOJYYEeHBI Ha YPOBHE JIE€CX030B.

[ToydeHHBIE PE3yNBTATHl IO 30HAILHOMY TPAJIMCHTY TIPEICTABICHBI B Ta0JI.
1.5. Cpennmii 3amac yriaepojga B (urtomacce necoB Bo3pactaeT ot 10 T/ra B
JECOTYHApPE 10 52 T/ra B FOKHOTACKHOM MO30HE W 3aTeM CHIDKaeTcs 10 39 T/ra B
JIECOCTETH.

[Tonydyennsie asigs YpalbCKOro pervoHa IOKa3aTedd 3amacoB yriepoja B
dbuToMacce HacaKJeHUM Ha 1 Ta HECOMOCTaBUMO BBIIIE€ aHAIOTMYHBIX MTOKa3aTelen
EBPOIEUCKUX CTpPaH, YTO MOATBEPXKIIAIOT, B YaCTHOCTH, JaHHbIC, UMEIOIIHUECS IO
Anrnun. [laxke paiioHbl AHINIMM C HAWOOJBIIEH IUIOTHOCTBIO OPraHHUYECKOTO
yriiepoaa Ha | ra HaxoAsTCA MPUMEPHO Ha ypoBHE fAmano-HeHnenkoro aBTOHOMHOTO
okpyra (Cannel, Milne, 1995).

Tabmnura 1.4
Pacnpenenenue 3amaca v roqM4HOTO ACTOHUPOBAHUS yIiIiepoaa B
aIMUHUCTPATUBHBIX 00Pa30BAHUSX 110 JICCOMOKPHITOM IIJIOIIAJIN, THIC. Ta K %o

.HGCOHOKpLITaH B toM uncne no I‘paﬂaHI;Iz{M 3ariaca B ToMm uncne no rpaganysaMm roandHoro
TUIOMIA/Ib, yriaepoaa, T/ra JIETIOHUPOBAHMSI YTIIEPOa, T/Ta
BCEro 3-39 | 39-47 | 47-55 | 55-110 | 0,4-3,0 | 3,0-35 | 3,54,0 | 4,0-6,0
Smano-Heneuxunii aBTOHOMHBIN OKPYT
16274 16274 - - - 16274 - - -
100 100 - - - 100 - - -
XaHTbI-MaHCUICKUI aBTOHOMHBIN OKPYT
25602 22736 | 2866 - - 25602 - - -
100 89 11 - - 100 - - -
Pecniybnuka Komu
29229 22602 | 3891 | 1036 | 1699 | 2277 | 26951 - -
100 77 13 4 6 92 8 - -
CepmiioBcKas 001acTh
10553 3597 | 1860 | 1101 | 3995 | 3012 | 2081 | 3873 | 1587
100 34 18 10 38 28 20 37 15
TromeHckas 00J1acTh 6€3 OKPYroB
6353 4562 | 1481 214 96 5458 353 207 335
100 72 23 3 2 86 6 3 5
Kyprauckas 061acThb
1189 356 604 147 82 235 888 34 32
100 30 51 12 7 20 74 3 3
ITepmckuit kpai
9364 1267 | 3719 | 2592 | 1786 | 4160 | 2352 659 2193
100 13 40 28 19 44 25 7 24
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bamknpus

4805 - 1132 | 2913 | 760 298 2265 | 2019 223
100 - 23 61 16 6 47 42 5
YensOuHcKast 001aCTh
2316 179 31 1436 | 670 109 135 937 1135
100 8 1 62 29 5 6 40 49
OpendOyprckast 00J1acTh
405 126 132 147 - 124 132 149 -
100 31 33 36 - 30 33 37 -

* B mepBoi CTpOKEe — THIC. T'a, BO BTOPOil — %; ** rpagauuu NpuUHATH COTJIACHO JIET€HAE Ha

puc. 1.1

A.3. IIBuaenko c coaBtopamu (2007) coBmemanu ¢ gaHHbiMu ['YJID
perpeccuoHHbIE MOJEIN (PUTOMACCHI, PACCUYUTAHHBIE B 3aBUCUMOCTH OT TpexX
TaKCaIlMOHHBIX TOKa3aTelied — Bo3pacTa APEBOCTOS MHJIEKca Kiacca OOHUTETa U
OTHOCHUTENBHON MOJHOTHI. COMOCTAaBUB CBOW PE3YJbTATHl C HAIMMHU HA MPHUMEPE
HIECTH TEeppUTOpUaNbHBIX oOpazoBanuili Yp®PO (SImano-Heneukuit u XaHTbI-
MaHcuiicknii aBToHOMHBIE OKpyra u TromeHckas, Kypranckas, CBepmyioBckas u
UYensOunckasi 00acT), OHU TMPUILIA K BBIBOAY: «B 1emom, /uisi cpaBHUBaeMOMH
Tepputropun obmas ¢uromacca, no B.A. YconbueBy, mensine Hamed Ha 3%, a
Haa3eMHast — Ha 5%. PacxoxaeHust 3TH COMOCTaBUMBI ¢ TOYHOCTBIO OLICHUBAHUS U
elle pa3 MOJATBEPKIAIOT Ty TOUKY 3PEHUs, YTO CYIIECTBYET 3aMETHBIN Mporpecc B
MO3HAHWU 3aKOHOMEpPHOCTEH (HOPMHUPOBAHMS M OLEHKH (PUTOMACCHI JIECOB» (pHC.

1.3).
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Puc. 1.3. CpaBHeHue OIIGHOK 3amacoB aOCOJIOTHO Cyxoil oOmied (a) u
Haj3eMHON (0) uToMacchl HacaXIEHUM, MOYYCHHOM PAa3HBIMH METOJAMH, T/Ta
(IIBumenko u ap., 2007).
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TabOmura 1.5
Pacnipenenenre mo 30HaIRHOMY T'PaJHMEHTY 3amaca yriiepojJa W ero roJH4HOTO
JETIOHUPOBAaHUS B (PUTOMAacce HACaXIACHUN TOKPBITBIX JIECOM  IUIOMIACH
ypalTbCKOTO PErrOHa

[Ipuponusie | 3amac c ['onnunoe c

30HBI U | yriiepoga B | 3amaca JETTOHUPOBAH | TOAUYHOTO

ITO30HbI duTomacce, |yriaepona, | M€ yriepona, | ACTIOHUPOBAHUS
T/Ta T/Ta T/Ta yriepoja, T/ra

JlecoTyHapa 10,1 +3,2 0,51 +0,12

CeBepHas 23,8 +10,5 1,23 +0,56

Taura

Cpennsis 36,7 +11,5 2,07 +0,68

Taura

IOxHas Talira 52,2 +13,5 3,67 +0,84

IIpennecocte 38,9 +13,0 2,90 +0,95

b u

JI€COCTENb

HpI/IMe‘{aHI/ICZ CuMBOJI0M G 0003HAYEHO CPCAHCKBAAPATHICCKOC OTKIIOHCHHUC.

1.2. O6ocHOBaHKE METOAA OLEHKH I'OJAMYHOTO JEMOHUPOBAHUA YTIEPO/ia B
(uTOMacce HacaXKICHUI Ha JIECOMOKPBITHIX IUIOIIASAX U €€ Pe3yIbTaThl

1.2.1. PerpeccuonHble MOIE€IA TOAUYHON TEPBUYHON NPOAYKIINHA HACAKICHUN

B necHoil Takcanuu oO1en3BecTHa 0OPaTHO MPOMOPIIMOHATIbHAS
3aBUCUMOCTb MPOIEHTA TEKYIIETO MPUPOCTA CTBOJIOB (T.€. YACTHOTO OT JCICHUS
TEKYIIETro MPUPOCTa APEBOCTOS 110 3aMacy Ha €ro 3arnac, BRIPaXXEHHOTO B
MIPOIICHTAX) OT BO3pacTa, BhIpakacMasi OOBIYHO THIIEPOOINYSCKOM THO0 MHOM,
OJIM3KOM MO OMOJIOTHUECKOMY CMBICITY (DYHKIIUEH. DTy 3aBUCUMOCTb
pPacIpoCTpaHsSIOT Ha OTIPEICTICHUE TaK HA3bIBAEMOT'0 KOHBEPCUOHHOTO
ko3 dureHTa - mokasares, MpeICTaBISAIONIEero cOO0M YacTHOE OT JCJICHHUS
rOJIMYHOTO MPUPOCTA (YUCTON nepBUYHON npoxykuuu - UIIIT) Toi unm nxoit
dpaximu uToMaces! Z; (T/ra) Ha 3ammac CTBOIOBOM apeBecuubl (M, M°/ra), Kak
(GyYHKIUIO BETMYMHBI, 00paTHOM Bo3pacTy apeBoctos (1/4) (3amooquukoB, Y TKUH,
2000; YTkuH u ap., 2003):

Zi/M= ap + al(l/A), (12)
rae Zj — roOW4HbId MPUPOCT Macchl I-d ¢pakumm (Zf , Zbr, Zst, Zr u Zu —

COOTBETCTBEHHO XBOH, BETBEH, CTBOJIOB, KOPHEH M HUKHHUX SIPYCOB) B aOCOJIFOTHO
CYyXOM COCTOSIHUH, T/Ta.
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N3 chopmupoBanHoii 06a3el gaHHbIX 0 NPP u ¢uromacce HacaxaeHuUit
Cesepnoit EBpazun (Ycombien, 2007) mnsa Ypanabckoro peruoHa otoOpaHbl 265
onpeesieHnii, B ToM uucie: cocHa (keap) — 101, enp (muxrta) — 50, nucTBEHHMIIA —
18, 6epesza- 31, ocuna u tonoas — 23, onbxa— 5, nmuna — 16, 1y6 — 15, sicenb — 3 u
KJIEeH - 3 ompeleieHUul TOMWYHON MPOMYKIIMH, COBMEMIEHHBIX C JaHHBIMH O
¢uTomMacce Ha Tex ke MPOOHBIX Iomansax, T/ra. Ilo momyueHHOMY MaccuBy
JAHHBIX paccunTaHbl ypaBHeHUs (1.2), XapakTepucThka KOTOPBIX TMPHUBEICHA B
Tabi. 1.6.

Taomuma 1.6

Xapakrepucrtuka ypaBHeHui (1.2) mis 1ecooOpa3yromux IpeBECHBIX MOPO/I
Ilepmckoro kpas (Meron 1)

KoncTaHTHI M HE3aBUCUMBIC
3aBUCHUMBIC 2
HepeMeHHbIe MIEPEMEHHBIC R SE
do | a(lA)

JIncTBeHHHIIA
ZstiM 0,0011 0,8127 0,786 0,008
Zbr/M -0,0017 0,3655 0,718 0,004
ZfIM 0,0109 0,0992 0,035 0,009
ZrIM 0,0130 -0,3995 0,162 0,009
Zu/M 0,0177 0,0642 0,0003 0,038

CocHa u kep
ZstiM -0,00002 0,6499 0,320 0,022
Zbr/M -0,0045 0,3619 0,622 0,006
ZfIM -0,0037 0,5412 0,604 0,010
ZrIM -0,0449 5,4785 0,629 0,095
Zu/M -0,0424 6,1645 0,303 0,131

Eab n nuxra
Zst/iM -0,0059 1,3787 0,879 0,011
Zbr/M -0,0013 0,6886 0,718 0,009
ZfIM -0,0091 2,3735 0,776 0,028
ZrIM -0,002 0,884 0,721 0,012
Zu/M 0,0364 -2,7132 0,019 0,028

bepesa
Zst/iM 0,008 0,6558 0,861 0,011
Zbr/M 0,0035 0,2889 0,440 0,011
ZfIM 0,0172 0,8188 0,602 0,027
ZrIM 0,1239 -1,4813 0,015 0,221
Zu/M 0,0566 -0,8762 0,160 0,035
Ocuna, TOnoJb, UBA, BSI3

Zst/M 0,0003 0,6355 0,810 0,007
Zbr/IM 0,0044 0,1109 0,244 0,004
ZfIM 0,0065 0,2904 0,687 0,004
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ZrIM 0,0036 -0,0363 0,221 0,001
Zu/M 0,0007 0,1788 0,287 0,006
OJgbxa
ZstiM 0,0107 0,4582 0,845 0,002
Zbr/M -0,0532 2,496 0,902 0,007
ZfIM -0,1206 5,5784 0,939 0,012
ZrIM -0,0231 1,1987 0,844 0,004
Zu/M -0,1184 52774 0,900 0,014
Jluna
ZstiM 0,0107 0,275 0,337 0,008
Zbr/M -0,0027 0,4501 0,680 0,006
ZfIM 0,0074 0,3173 0,161 0,014
ZrIM -0,0231 1,1987 0,844 0,004
Zu/M 0,002 0,2133 0,079 0,015
Ayo
ZstiM 0,0043 0,8354 0,669 0,009
Zbr/M 0,0105 -0,2809 0,233 0,003
ZfIM 0,0106 0,4877 0,378 0,009
ZrIM -0,0001 0,5301 0,273 0,005
Zu/M 0,0130 -0,1471 0,0044 0,010
Kaen
ZstiM 0,0027 0,5832 0,499 0,005
Zbr/M 0,0105 -0,2809 0,233 0,003
ZfIM 0,0130 0,2940 0,089 0,009
ZrIM -0,0001 0,5304 0,273 0,005
Zu/M 0,0130 -0,1471 0,0044 0,010

Opnnako, HaunmHas ¢ XIX Beka, ObUla M3BECTHA B3aMMOCBS3b BEJIWYHMHBI
JETIOHUPYEMOTO B (pUTOMACCE MPUPOCTA C MACCOH ACCHUMIIISIIIMOHHOTO arapara,
(Hartig, 1896; Busse, 1930; SI6mokoB, 1934; Burger, 1929-1953; Kittredge, 1944;
['eopruesckuii, 1948; [Monsaxora, 1954; Ovington, 1957) KOTOpyt0 MOKHO BbIpa3UTh

3aBUCUMOCTBIO (Y conbues, 1997):
InZ; = f (In Pf), (1.3)

rae Pf - manmnunas macca xBowu, 1/Ta.

bbUTO YyCTaHOBIIEHO, YTO HAa3BAHHAS B3aMMOCBS3b HE SIBISETCA OJHO3HAYHOMU.
H.®. [TonskoBoi-Munuenko (1961) nokazaHo, 4To xapakTep CBSI3U MacCChl JTUCTBbI
JepeBa C TEKyIIMM OOBEMHBIM HPHUPOCTOM CTBOJMIA (YroJl HakJIOHA JIMHHUH
perpeccur) CyHIECTBEHHO BapbHpPYeT OT roja K roAy AaKe B OJHOM WU TOM XK€
HAaCAXJICHUM KaK B CHWJIy WHJIUBUAYAJIbHOM W3MEHUYMBOCTU pPEaKIMU JIEPEBHEB Ha
BHEIITHWE YCJIOBHS, TaK U M3MEHYMBOCTH CaMHUX YCJIOBHM 10 Tojgam. Tem Oornee
BEPOSITHA HEYCTOWYMBOCTH 3aBUCUMOCTU (1.2) 11 COBOKYIHOCTH HACaXICHUI
pPa3HOro BO3pacTa B pasHbIX yciaoBusx npouspacranus. [loatomy K.-M. Mennep
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(Moller, 1947) numer: “O4eBUAHO, YTO MPOCTOE COOTHOIICHUE MEXKIY JUCTBOM U
OPUPOCTOM, TIPENINOJaraéMoe HEKOTOPbIMU MCCIEIOBATEISIMU W JIECHBIMU
MpakTUKaMH, HENb3s CYUTAaTh I[IOCTOSIHHBIM Jaxe B Ciydae OTACIbHOTO
OJIHOBHI0BOTO ApeBocTOs” (C. 394).

3aBucumocTh (1.3) mojokeHa B OCHOBY HAIIETO METOAMYECKOIO IMOIX0Ja
Py ONpPENeICHUH TOANYHOTO TpHUpOCTa (MEPBUYHONW TPOIAYKIMK) (PUTOMACCH H
yriepoJa HACAXKICHUN TeppUTOpUAIBHOTO KomIuiekca. OpHAakKo OHAa  HaMu
KOPPEKTUPYETCS MYTeM BKIIOYEHUS JIOMOJHUTEIBHBIX IMEPEMEHHBIX - BO3pacTa
HACaXJCHUS W HEKOTOPBIX MOKa3arejeil (pakiMOHHOW CTPYKTYpbl (PUTOMACCHI,
paccuuThIBaeTCs MO TeM ke 265 (akTHUYeCKUM OIpEACNICHUsM B BUJIE CHCTEMbI
pekypcuBHBIX ypaBHeHuid (YcombieB, 1998a) u wuMeer OHOJIOTHYECKOE
oOocHoBauue. Ee oOmmii Bu:

InZ;=1 (InA, InM, InPf, InPr, InPu). (1.4)

Xapakrepuctuka (1.4) mo apeBecHBIM MMOpojaaM MpuBefeHa B Tadn. 1.7.
VYpaBuenuss (1.2) u (1.4) BmonHe ajeKBaTHbI SMIMPUYECKUM JIaHHBIM M UX
KOHCTAHTHI CTATHCTHYCCKH 3HAYMMBI Ha YpOBHE tos . Koodduumentsr R?, cpenmme
no 10 mnopomam nna dpakuuii puTOoMaccel B MX TEPEUYMCICHHOW BBIIIE
MOCJIEA0BaTEILHOCTH, COCTABUIIU 10 ypaBHEeHUsIM (1.2) coorBeTcTBeHHO 0,69; 0,62;
0,54; 0,49; 0,25 u no ypaBuenusim (1.4) coorBerctBenHo 0,77; 0,78; 0,75; 0,76;
0,70.

Cyns o koaddurmentam R%, 3aBucumocti (1.2) MeHee (COOTBETCTBEHHO IO
dbpakmusam Ha 12, 26, 39, 55, 180%, B cpendem - Ha 62%) neTepMHUHUPOBAHBI 110
cpaBHeHuIo ¢ (1.4).
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Taomuna 1.7

Xapakrepuctuka ypasHenuit (1.4) nist necooOpasyromux jipeBecHbix nopos [lepmckoro kpast (meron 2)

3ABHCHMELE [EDEMEHHLLE KoHcTaHThI 1 HE3aBUCHMBIC TTEPEMEHHBIC R? SE
P a, | a(InA) [ax(InM) | as(InPf) | a,(InPr) | a,(InPu)
JIncTrBeHHHIA
In(Zst) 0,5296 -0,6384 | 0,5172 | 0,4014 - - 0,878 0,475
In(Zbr) -0,2296 | -0,4553 - 1,7087 - - 0,948 0,436
In(Zf) -0,0252 | -0,6206 | 0,6229 - - - 0,647 0,508
In(Zr) -8,0556 0,8931 0,7663 - - - 0,769 0,786
In(Zu) -5,0276 - - - - 1,7243 0,939 0,376
CocHa u kep
In(Zst) -1,3386 | -0,6832 | 0,9233 - - - 0,498 0,717
In(Zbr) -1,3031 | -0,7018 | 0,4172 | 0,8101 - - 0,716 0,473
In(Zf) -0,4108 | -0,4242 | 0,2201 | 0,6936 - - 0,756 0,303
In(Zr) -2,3369 - -1,2147 - 3,0857 - 0,798 0,844
In(Zu) 0,7702 -0,4171 - - - 0,8909 0,963 0,359
Eab n nuxra
In(Zst) 0,7571 -1,056 -0,6477 | 0,3361 - - 0,824 0,406
In(Zbr) -2,2684 - - 0,908 - - 0,833 0,332
In(Zf) -0,2467 | -0,4345 | 0,2309 | 0,8057 - - 0,862 0,346
In(Zr) -0,8403 | -0,5943 | 0,3022 | 0,7810 - - 0,833 0,412
In(Zu) -17,9726 | 3,3340 - - - 0,7476 0,629 0,651
bepesa
In(Zst) 0,1859 -1,0005 | 0,8971 - - - 0,938 0,399
In(Zbr) -0,4285 | -0,2023 - 0,8003 - - 0,797 0,563
In(Zf) -0,355 -0,5078 | 0,7003 - - - 0,867 0,44
In(Zr) 0,0954 -0,3177 | -0,4191 - 0,9879 - 0,768 0,435
In(Zu) 1,2652 -0,46 - - - 0,4269 0,630 0,382
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Oxonyanue Tadnuie 1.7

OcuHa, TONOJIb, MBA, BS3

In(Zst) 0,3858 -1,3983 1,0479 0,5213 - - 0,779 0,299
In(Zbr) -3,9275 -2,0074 2,0914 0,527 - - 0,856 0,393
In(Zf) -1,6959 -0,1799 0,6461 - - - 0,759 0,194
In(Zr) -6,1004 - - - 1,853 - 0,186 0,415
In(Zu) 1,4016 1,8999 -1,7136 - - 0,4294 0,907 0,308
Ouabpxa
In(Zst) -1,1480 - - 1,9345 - - 0,684 0,995
In(Zbr) -0,8091 - 0,2209 - - - 0,672 0,299
In(Zf) 0,0454 - 0,1949 - - - 0,999 0,009
In(Zr) -2,7974 - - - 0,9250 - 0,985 0,111
In(Zu) -0,5127 - - - - 0,5308 0,372 0,691
Juna
In(Zst) -1,6226 -0,5418 0,8865 0,1865 - - 0,804 0,289
In(Zbr) 1,7170 -0,8566 0,2942 0,3127 - - 0,61 0,312
In(Zf) -0,8529 0,1047 0,2624 - - - 0,387 0,339
In(Zr) -2,7974 - - - 0,9250 - 0,985 0,111
In(Zu) -0,0338 0,4685 -0,4585 - - 0,2594 0,463 0,373
Ay6
In(Zst) -1,0369 -0,5995 0,76 0,5467 - - 0,689 0,417
In(Zbr) -6,0181 0,5334 0,8901 -0,7099 - - 0,632 0,502
In(Zf) 1,1891 -0,2769 0,2335 - - - 0,435 0,212
In(Zr) -4,1174 - -1,4545 5,7245 1,3960 - 0,613 0,554
In(Zu) 1,3101 - -0,4873 - - 0,8299 0,816 0,367
Kien
In(Zst) -0,9554 - - 1,6258 - - 0,995 0,061
In(Zbr) 0,0375 - - 0,0922 - - 0,0067 0,608
In(Zf) -1,8226 - 0,5470 - - - 0,989 0,555
In(Zr) =0,1xPr - - - - - - -
In(Zu) =0,524xPu - - - - - -
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1.2.2. UccrnenoBanue cMeIIeHni BETUYUHBI TOAMYHOTO ASTTOHUPOBAHUS
yTriiepoJia Ha JIECOMOKPHITON TUIOIIAAN, PACCUUTAHHOTO 110 IBYM METO/IaM (Ha
npumepe [lepmckoro kpast)

PaccMmoTpum nainee, Kak COOTHOCSITCS MEXAY COOOW Pe3ysbTaThl COBMELIEHUS
ypaBuenuii (1.2) u (1.4) ¢ nanubiMu I'YJI® no necxozam Ilepmckoro kpas. Ecnu
pacueTsl MO METOAy | BBIMOJIHEHBI MyTEM MPSIMOTO Ta0yJIUpPOBaHUsS YpaBHEHUMN
(1.2) no nmaHHBIM CTPYKTypuUpOBaHHBIX Marpull (puc. 1.4 A), To pacuerbl 1o
METO/Ty 2 BBITIOJIHEHHI B /iBa dTamna (cM. puc. 1.4 b).

[lepBbIil ATanm — ATO pacyeT ypaBHEHUN HAJIMYHOIO 3araca (uToMacchl Ha
npoOHBIX MUIOMAAAX B KojgudectBe 1400 ompeneneHuil. YpaBHEHUs 3amaca
¢dburomaccsr (1.1) mpoTtaOyaupoBaHbl MO JAaHHBIM CTPYKTYPUPOBAHHBIX MATPUI] U
MOJIy4eHbl TaONMUIBl pachupenereHuss (QuroMacchl IO TpylmaM Bo3pacTa U
nopojam, KOTOpbIe UCIIOJIb3YIOTCS Jajnee npu TadynupoBanuu ypaBHeHui (1.4) mo
PEKYpPCUBHOMY MPHUHIIMIY, T.€. HE TOJIBKO MO JAaHHBIM A U M, HO U O JTaHHBIM
(uTOMACCHl JUCTBBI, KOPHEH M HUKHUX SPYCOB, MOJYYEHHBIM Ha MEPBOM 3Talie
pacyeToB.

Takum 00pa3omM, IPUHATHI HAMUA METOJ pacueTa NEPBUYHOU MPOLYKLIHH U
TOJIMYHOTO JENOHUPOBAHUS YIJIEPOJia Ha JIECOMOKPBITHIX IUIOHIAASX OTIMYAETCS
OT OOBIYHO TMPUMEHAEMOrO0  METOJla KOHBEPCHOHHBIX  KO3((PHUIMEHTOB
(BamonogunkoB, YTkuH, 2000) Tem, uTo (pakTUUECKHE MOKA3aTEeNIH TOIUYHOTO
npupocta guromaccel (UIIII), momydyenHble Ha MPOOHBIX TUIOMIAASNX, CTHIKYIOTCS
IIOCPEJICTBOM HX PErPECCHOHHBIX MOJENIEN C JaHHBIMU He ToibKO ['YJID, HO u
pEe3yNbTaTOB pacuera KojJudecTBa (UTOMAcChl HAa TEX KE JIECOTOKPBITHIX
IJIOIIA/ISIX IO peKypcuBHOMY npuHIuny (Ycomnbues u ap., 2004; Yconsues u ap.,
2008).

[Iyrem neneHuss TOJYYEHHBIX TOAMYHBIX MPUPOCTOB (UTOMACCHI Ha
JIECOMOKPBITYIO U OOIIYIO IMJIOIIAIN KaXXI0To JIeCX03a MOJIyYeHbl pacipeneneHus
TOJMYHOTO TpHUpOcTa (UTOMACCHl, OTHECEHHOr0o K 1| Tra COOTBETCTBEHHO
JIECOMOKPBITOM W 00miel rmiomane. Pe3ynbrar pacuera roaMyHOro MpUpoCTa
(mepBUYHOM TPOAYKUMHK) (UTOMACCHI MO METOAy 2 Ha mnpuMmepe BecisiHckoro
jiecxo3a jad B Ta0i. 1.8.

CBoJiHBIE MOKA3aTENN FOJUYHOTO MPUPOCTa (PUTOMACCHI, OTHECEHHOTO Ha 1
ra J€COMOKPHITOW U 00IIel TUION[aJH JIECX030B, PACCYUTAHHBIE M0 JIBYM METOJ]IaM
1o cocrosHuio Ha 1988 m 2007 rr., manel B Tadim. 1.9 m 1.10. HUrtoroseie 1o
[IepMckOMy Kparo pe3ysbTaTbl Pacu€TOB, @ TAKKE COOTHOILICHHE MOJTYYEHHBIX 10
JIBYM METOJIaM pe3yIbTaToB, CBeACHBI B Ta0m. 1.11.

B Ta6n. 1.11 oOpamaer Ha ce0s BHMMaHHWE TO, YTO OILIEHKH MPUPOCTa
¢dbuTOMACCHI, BBITIOJHEHHBIE MO METOMy 1, 3aBBIMIAIOT PE3yJbTaThl OIEHOK,
BBHITIOJIHEHHBIX TI0 METOAY 2, B cpeaHeM B 3,5 pasza. Haubonbinee 3aBbimenue (B 8
pa3) — Uil HIDKHUX SpyCOB M HauMeHblee (B 2 pa3a) ayig JuctBbl. OCHOBaHHMEM
JUISL YTBEPKJIEHUS, YTO UMEET MECTO 3aBbIIICHUE pe3yjbTaTa 1Mo MeTony 1, a He
3aHIKEHHE €ro MO METOAY 2, CIIYXKHUT, BO-IIepBbIX, Oosiee BbicOkass (Ha 62%)
nerepmuHaius ypaBHenuid (1.4) mo cpaBaenuto ¢ (1.2) u, BO-BTOpBIX, TOT (HaKT,
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4TO JUIsl pacyeToB II0 METOAY 2 IPUBIICYEHBI HE TOJBKO JaHHble A U M, HO U
pe3ysbTaThl  OLEHKU (uUTOMAcChl, HUCXOAHBIE JAHHBIE KOTOPOW BIISITEPO
NPEBBIIAIOT JIAaHHbIE TOAUYHOro mpupocrta. Jletanmsamus tadbmuuel 1.11 1o
necxo3aMm [lepmckoro kpast mpeacTaBiieHa B Tadu. 1.12.

5 M OueHku 3araca yriaepoja
JlanHbIE PO DHBIX > ozeNn > JUIA TEPPHTOPHATHHOTO
wiomazei (puTomaccer KOMILIEKCA
o guromacce 7y
Jlanublie
I'vio
v OILIEHKY T'OIUYHOIO
JlarHbIE IPOOHBIX R Mopenun | ACTIOHMPOBAHWA yIJICPOIa
Hﬂomaﬂeﬁ o UIIII YIIIl AJIL TCPPUTOPHUATIBHOTO
KOMILJIEKCa
JlanHbIE TPOOHBIX > Mopenu OueHku 3amaca yriaepoja
rIomazei mo guromacce ¢uToMacch > IS TEPPUTOPHH JIECX03a
A
JlanHbIE
I'vJjo
A 4 A 4
JlanHbIe IPOOHBIX Mopenu OLEeHKU TOOUYHOTO
mromaaeit mo UIIIT > YIIIT » JICTIOHUPOBAHUSA YTIEpOaa
> IS TEPPUTOPHH JIECX03a

Puc. 1.4. bnok-cxemsl anroputMoB pacyeta ¢putomaccs u UIIIIT
(yrnepojia ¥ €ro rogu4HOr0 JEMNOHUPOBAHUS ) HACAKICHUI TEPPUTOPUATBHBIX
KOMILJIEKCOB coriacHo npeaioxenusm J.I'. 3amonoquukoBa u A.M. YTkuHa
(2000) (A) u namero (b)
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Ta6numa 1.8
®parMeHT pacdera roguaHoM Ul puToMacchl (THIC. T) IECOO0PA3YIOIINX MTOPOT Ha JIECOMOKPBITOHN TUIOIIAIH

BecnsHCcKOro necxos3a mo M3BECTHBIM 3aIiacam CTBOJIOBOM JAPEBECUHBI M BO3PACTHBIM I'pyIaM, o coctosHuio Ha 2007 r.

(meton 2)
[Tpupoct puromaccel B aOCOTIOTHO CyXOM COCTOSIHUU
[Topona* CTBOJIBI XBost

1** 2 3 4 5 Bcero 1 2 3 4 5 Bcero
C 48,62 205,4 1424 13,82 33,54 443,8 1129 145,8 75,17 7,24 20,71 361,8
E 34,74 27,45 15,17 4,04 58,29 139,7 46,44 34,94 23,30 7,30 138,8 250,7

J - 0,12 - - 0,27 0,39 - 0,08 - - 0,23 0,31
b 31,43 21,58 113,6 46,74 16,74 230,1 24,98 23,31 138,2 62,53 29,32 278,3
Oc 6,44 1,36 0,20 0,47 4,39 12,85 0,88 0,60 0,20 0,65 7,89 10,21
Hroro 1212 255,9 271,4 65,06 113,2 826,8 185,2 204,7 236,8 77,72 196,9 901,4

[TpupocT puromaccel B aOCOIOTHO CYXOM COCTOSTHUH
[Topona* BetBu Kopuu

1 2 3 4 5 Beero 1 2 3 4 5 Beero
C 56,13 58,78 30,10 2,70 6,37 154,1 10,28 124,0 174,1 23,49 76,94 408,8
E 11,21 9,75 7,25 2,59 60,36 91,16 20,37 14,21 9,02 2,68 47,31 93,59

JI - 0,04 - - 0,05 0,09 - 0,01 - - 0,30 0,31
b 13,73 6,57 32,85 14,34 6,46 73,94 15,40 10,06 39,81 15,13 8,16 88,55

Oc 0,74 0,25 0,04 0,10 1,31 2,45 0,03 0,07 0,04 0,20 4,84 5,18
Hroro 81,82 75,38 70,23 19,74 74,55 321,7 46,07 148,4 223,0 41,51 137,5 596,5

ITpupocT duromaccel B aOCOIOTHO CYXOM COCTOSIHUU

[opona* HuskHue spychl e o Zabo Zit

To* > 3 4 5 Boero Zabo Ziot T/Ta T/Ta

C 29,12 109,0 56,92 6,94 38,86 240,8 1200,5 1609,3 3,13 4,20

E - 0,04 0,22 0,40 81,73 82,39 564,0 657,6 3,54 4,12

JI - - - - 0,01 0,01 0,80 1,11 2,84 3,95

b 35,63 14,67 37,62 11,65 6,45 106,0 688,4 776,9 7,75 8,75

Oc 0,52 0,21 0,06 0,16 1,49 2,44 27,95 33,13 6,37 7,55
Hroro 65,27 123,9 94,82 19,16 128,5 431,7 2481,6 3078,1 3,90 4,84
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METO]I).

Tabmuua 1.9
Pacnpenenenne obmieii u B pacuete Ha 1 ra ronuuHoi YIII ¢puromaccsl 1o jgecxo3am Ilepmckoro kpas, 1988 u 2007 rr. (1

OO61mast mepBUYHAs MPOAYKIMS PUTOMACCHI IO

B pacuete

Ha JICCOIIOKPBITYIO

Ha 00IIIyI0

Ne | HasBanwue jgecxosa Jecxo3aM Kpas, ThIC. T

ILIOIAIb, T/Ta ILIONIAIb, T/Ta

Zst Zf Zbr Zu Zr HTtoro Zano Ziot Zavo Ziot
1988 r.

1 | Beciusuckui 2496 2498 | 2484 | 2594 | 2608 | 12680 16,0 20,2 14,4 18,1
2 | I'atinckuit 3130 3138 | 3118 | 3141 | 3164 | 15692 17,9 22,5 16,0 20,0
3 | UepaprHCKAN 2638 2648 | 2627 | 2623 | 2629 | 13165 18,0 22,5 14,6 18,2
4 | KonBUHCKUH 4511 4535 | 4481 | 4446 | 4257 | 22229 17,8 22,0 16,5 20,4
5 | Baiickuii 3262 3269 | 3258 | 3255 | 3154 | 16198 19,8 24,6 16,9 21,0
6 | KpacHoBumepckuii | 2746 2757 | 2735 | 2723 | 2679 | 13641 18,3 22,8 15,3 19,1
7 | ConmukaMckui 1400 1408 | 1392 | 1378 | 1393 6970 17,7 22,1 15,9 19,9
8 | Kocunckuii 1220 1224 | 1215 | 1213 | 1219 6091 18,6 23,3 15,9 19,9
9 | KoueBckuit 634 637 630 634 645 3181 17,0 21,3 15,7 19,7
10 | FOpnuHCKwMiA 1093 1097 | 1087 | 1084 | 1102 5463 17,8 22,2 16,4 20,5
11 | KyasiMkapckuid 1111 1113 | 1109 | 1109 | 1161 5603 20,9 26,4 18,4 23,2
12 | FOcbBenckuit 916 920 911 902 928 4579 18,2 22,8 15,8 19,8
13 | bepe3nnkoBcKuii 1056 1060 | 1052 | 1048 | 1024 5240 19,1 23,8 17,0 21,2
14 | SitBuHCKUH 1650 1657 | 1643 | 1628 | 1586 8164 17,9 22,2 15,7 19,5
15 | KuzenoBckuii 1022 1032 | 1014 | 990 1009 5066 15,6 19,5 14,0 17,4
16 | Tabopckuii 725 731 719 701 748 3624 15,0 18,9 13,4 16,9
17 | UnbuHCcKui 553 557 550 544 559 2762 17,9 22,4 16,3 20,5
18 | CuBunckui 547 549 544 542 564 2746 18,8 23,7 16,9 21,2
19 | 3akamckui 316 317 316 317 319 1585 21,1 26,4 19,4 24,3
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[Iponomxenue Tadnuip 1.9

20 | JloOpsiHCKHiA 605 609 601 592 631 3037 16,9 21,3 14,9 18,8
21 | YycoBckoi 048 953 944 933 978 4756 17,9 22,5 15,5 19,5
22 | 'opHO3aBOACKOM 2765 2777 | 2755 | 2734 | 2662 | 13694 18,7 23,2 16,3 20,2
23 | JIbICEBEHCKUIT 1227 1238 | 1219 | 1191 | 1255 6130 16,7 21,0 14,7 18,5
24 | KomapuxuHCKUH 617 621 614 606 640 3098 16,6 21,0 14,8 18,6
25 | Ilepmckwmid 267 267 266 266 268 1334 20,5 25,7 18,6 23,2
26 | OxaHCcKui 634 637 632 629 664 3196 19,5 24,6 17,4 22,0
27 | YaliKOBCKUH 407 408 405 409 422 2051 19,3 24,3 17,0 21,3
28 | OcuHckui 348 350 347 345 360 1750 18,3 23,0 16,2 20,3
29 | Kynrypckwii 743 747 737 728 756 3711 16,7 20,9 13,8 17,4
30 | Kumeprckuit 301 302 299 297 303 1501 19,6 24,5 16,4 20,6
31 | OKTAOPBCKHiA 684 685 682 681 690 3422 19,2 24,1 17,2 21,5
32 | KyenuHCKwHit 454 455 452 453 453 2268 18,2 22,8 16,4 20,5

HToro no kpai 41027 | 41197 | 40835 | 40735 | 40830 | 204624 18,0 225 15,8 19,7

2007 r.

1 | Becistuckuit 2806 2808 | 2796 | 2854 | 2846 | 14111 17,7 22,2 16,1 20,1
2 | Iaitackuit 3220 3230 | 3206 | 3207 | 3215 | 16078 18,1 22,6 16,5 20,6
3 | UepapIHCKUH 2722 2732 | 2712 | 2703 | 2711 | 13580 18,2 22,7 15,0 18,8
4 | KonBuHCKUI 4670 | 4692 | 4651 | 4610 | 4679 | 23302 17,7 22,2 17,0 21,2
5 | Baiickuii 2580 2586 | 2574 | 2568 | 2573 | 12881 19,4 24,3 17,9 22,3
6 | KpacnoBumepckuii | 2867 2874 | 2860 | 2857 | 2860 | 14318 19,1 23,9 17,0 21,2
7 | ComukaMCKui 1712 1719 | 1704 | 1695 | 1706 8536 18,4 23,0 16,5 20,6
8 | Kocuucknii 1220 1224 | 1216 | 1213 | 1211 6084 19,7 24,6 17,4 21,8
9 | KoueBckuit 787 789 784 783 795 3937 19,0 23,8 18,2 22,8
10 | FOpnunckuii 1335 1338 | 1331 | 1330 | 1321 6656 19,4 24,2 18,5 23,1
11 | KyapiMKapcKuii 1105 1109 | 1100 | 1093 | 1120 5526 19,4 24,3 18,2 22,9
12 | IOcpBeHCKHIT 790 793 786 780 803 3952 18,9 23,8 17,9 22,5
13 | Bepe3HUKOBCKHIA 1229 1235 | 1224 | 1215 | 1207 6109 19,9 24,8 18,2 22,7
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Oxonyanue Tadauis 1.9

14 | SliiBuHCKUI 1855 1862 | 1849 | 1840 | 1828 9234 18,6 23,2 17,7 22,0
15 | Kuzenosckuit 1274 1279 | 1269 | 1261 | 1274 6357 18,3 22,9 17,4 21,7
16 | Tabopckuii 1038 1041 | 1034 | 1033 | 1031 5177 19,7 24,6 19,2 24,0
17 | UnpuaCcKuit 699 702 695 688 723 3507 18,9 23,9 17,8 22,4
18 | CuBunckuit 617 619 614 611 626 3087 20,2 25,3 19,1 23,9
19 | 3akaMmckuit 244 245 244 243 242 1218 20,7 25,8 18,7 23,3
20 | JloOpsiHCKHiA 774 777 772 768 788 3880 20,0 25,1 19,3 24,2
21 | UycoBckoi 1319 1325 | 1314 | 1306 | 1322 6586 18,7 23,4 17,8 22,3
22 | 'opHO3aBOACKOI 2673 2685 | 2663 | 2641 | 2774 | 13436 18,7 23,5 17,5 22,0
23 | JIpicbBEHCKHI 1440 1447 | 1433 | 1418 | 1471 7208 18,4 23,2 17,2 21,6
24 | KoMapuxuHCKUH 782 785 780 777 787 3912 20,4 25,5 19,4 24,3
25 | TlepMckwmi 187 187 186 185 183 929 20,6 25,6 19,5 24,3
26 | Ouepckuii 124 125 124 122 136 632 15,7 20,0 14,2 18,2
27 | OxaHckuil 525 527 523 520 535 2630 20,2 25,4 19,0 23,9
28 | YacTuHCKUI 110 110 110 109 110 549 20,7 25,9 19,5 24.4
29 | YaliKOBCKUH 363 364 361 360 372 1819 19,7 24.8 18,2 22,8
30 | Ocunckuit 389 390 388 386 393 1946 20,4 25,6 19,4 24,3
31 | KyHrypckui 678 681 675 670 696 3400 19,1 24,1 18,2 22,9
32 | Kumeprckwii 312 314 310 306 338 1579 18,6 23,6 17,3 21,9
33 | OKT0pbCKUH 750 752 748 745 758 3753 20,0 25,1 18,9 23,7
34 | Yuuckuit 297 298 296 295 302 1487 20,1 25,2 19,2 24,1
35 | KyenuHckuii 525 526 523 521 532 2628 20,1 25,2 19,0 23,8

HToro mo kpar 44017 | 44169 | 43855 | 43715 | 44267 | 220022 18,8 23,5 17,3 21,7
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Tadmuma 1.10

Pacnpenenenue oOuieii 1 B pacuere Ha 1 ra roguyHoit UIIIT ¢puroMaccsl o jgecxo3am [lepmckoro kpast, 1988 u 2007 rr. (2

METO]T)
B pacuere

OO6m1as mepBUYHAS MPOIYKIHSA (PUTOMACCHI 110

Ne | Ha3Banme jecxosa Jecxo3aM Kpas, ThIC. T Ha JICCOMOKPRITYIO Ha ob11y1o
ILIOIAIb, T/Ta ILIOIIAb, T/Ta
Zst Zf Zbr Zu Zr HTtoro Z a0 Ziot Zabo Ziot
1988 r.

1 | Beciusuckui 577 891 344 400 434 2646 3,5 4,2 3,2 3,8
2 | I'atiHCcKHMit 933 1260 | 420 416 652 3681 4,3 5,3 3,9 4,7
3 | YepaprHCKHiA 841 1135 | 362 332 552 3222 4,6 55 3,7 4,5
4 | KonBUHCKUH 1396 2107 | 653 583 824 5563 4,7 55 4,3 51
5 | Baiickuit 618 1171 | 413 421 422 3045 4,0 4,6 3,4 3,9
6 | KpacHoBumepckuii | 901 1260 | 422 321 549 3451 4,9 5,8 4,1 4.8
7 | ConmukaMckui 667 839 246 176 364 2292 6,1 7,3 55 6,5
8 | Kocunckuii 517 613 195 147 286 1758 5,6 6,7 4.8 57
9 | KoueBckuit 253 323 113 77 142 908 51 6,1 4,7 5,6
10 | KOpnuHCckwmii 455 553 177 120 256 1561 5,3 6,4 49 59
11 | KyaeiMkapckuii 441 595 201 84 336 1657 6,2 7,8 55 6,9
12 | FOcbBeHCKHH 533 595 184 111 230 1653 7,1 8,2 6,1 7,1
13 | bepe3HUKOBCKHUIA 480 600 179 132 277 1667 6,3 7,6 5,6 6,7
14 | SliiBuHCKMI 515 771 258 219 302 2065 4,8 5,6 4,2 4,9
15 | KusenoBckuid 426 561 181 135 230 1533 50 59 4,5 53
16 | TaGopckwmii 401 438 201 106 176 1322 6,0 6,9 54 6,2
17 | UnpuHCKUH 381 405 143 55 157 1140 8,0 9,2 7,3 8,4
18 | CuBuHCKH1 292 371 116 53 141 974 7,2 8,4 6,4 7,5
19 | Bakamckuit 113 157 55 31 82 438 59 7,3 55 6,7
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[Iponomxenne Tadnuipsl 1.10

20 | 1obpsiHCKMI 360 393 158 73 152 1136 6,9 8,0 6,1 7,0
21 | UycoBckoii 370 535 175 112 205 1397 5,6 6,6 49 57
22 | 'opHO3aBOJICKOI 923 1441 453 323 543 3682 5,3 6,2 4.6 54
23 | JIpicbBEHCKHI 613 841 263 104 334 2154 6,2 7,4 55 6,5
24 | KomapuxXuHCKHHA 342 391 184 82 147 1145 6,8 7,8 6,0 6,9
25 | [Tepmckmit 135 177 63 23 70 468 7,7 9,0 6,9 8,2
26 | OxaHCckui 298 370 137 50 210 1065 6,6 8,2 59 7,3
27 | YalikoBCcKHH 282 235 123 43 128 810 8,1 9,6 7,1 8,4
28 | OcuHcKuit 179 193 97 35 92 596 6,6 7,8 5,9 6,9
29 | KyHrypckuii 439 491 213 79 200 1421 6,9 8,0 57 6,7
30 | Kumeprckuit 175 234 69 29 114 621 8,3 10,1 6,9 8,5
31 | OkT0pbCcKUi 413 393 165 89 143 1203 7,5 8,5 6,7 7,6
32 | Kyenunackuit 248 252 132 45 97 774 6,8 7,8 6,1 7,0

HToro no kpai 15515 | 20591 | 7095 | 5002 | 8844 | 57048 5,3 6,3 4,6 55

2007 r.

1 | Becistucknit 827 901 322 432 596 3078 3,9 4,8 3,5 4,4
2 | Iaitackuit 1166 1358 | 428 449 744 4144 4.8 5,8 4,4 5,3
3 | UepapIiHCKHIA 974 1202 | 218 388 590 3372 4,6 5,6 3,8 4,7
4 | KonBuHCKAMT 1557 2164 638 642 807 5806 48 55 4.6 5,3
5 | Baiicknit 582 1001 | 332 347 369 2632 4,3 50 3,9 4.6
6 | KpacHoBumepckmii | 932 1268 | 377 414 570 3561 50 59 4,4 53
7 | ComukaMCKui 854 983 295 268 428 2828 6,5 7,6 5,8 6,8
8 | Kocunckuii 517 634 187 151 350 1839 6,0 7,4 5,3 6,6
9 | KoueBckuit 331 372 115 98 218 1134 55 6,9 5,3 6,6
10 | FKOpnuHCckwmii 548 699 199 180 306 1933 59 7,0 5,6 6,7
11 | KyasiMkapckuit 607 768 210 136 275 1995 7,6 8,8 7,1 8,3
12 | FOcpBeHCKUH 460 532 149 92 193 1425 7,4 8,6 7,0 8,1
13 | bepe3nukoBckuit 883 1098 | 293 144 427 2844 9,8 11,5 9,0 10,5
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Oxonyanue tadauus 1.10

14 | sliiBuHCKUHA 744 997 288 306 367 2702 59 6,8 5,6 6,4
15 | KusenoBckuii 519 705 198 171 266 1858 5,7 6,7 5,4 6,3
16 | Tabopckwii 647 761 212 156 252 2030 8,4 9,6 8,2 9,4
17 | UnbuHCKUi 425 487 146 73 193 1323 7,7 9,0 7,2 8,5
18 | CuBuHCKUH 338 430 118 53 194 1133 7,7 9,3 7,3 8,8
19 | 3akamckuii 102 97 42 26 72 338 5,6 7,2 51 6,5
20 | JloOpstHCK Mt 484 577 162 90 222 1536 8,5 9,9 8,2 9,6
21 | YycoBckoi 558 776 230 195 288 2048 6,3 7,3 59 6,9
22 | 'opHO3aBOJICKOM 1052 1523 | 429 332 574 3910 5,8 6,8 55 6,4
23 | JIpicbBEHCKHI 744 946 274 173 364 2501 6,9 8,0 6,4 7,5
24 | KomapuxXuHCKHIMA 512 598 179 83 220 1591 9,0 10,4 8,5 9,9
25 | ITepmckuit 102 123 39 19 52 334 7,8 9,2 7,4 8,8
26 | Ouepckuii 36 43 13 17 36 145 3,5 4,6 3,1 4,2
27 | OxaHckui 254 314 101 47 183 899 6,9 8,7 6,5 8,2
28 | YacTuHCcKuit 61 60 24 11 37 192 7,3 9,0 6,9 8,5
29 | YalikoBCKUMH 241 253 88 39 141 763 8,5 10,4 7,8 9,6
30 | Ocunckuit 240 256 93 39 137 765 8,3 10,1 7,8 9,5
31 | KyHrypckui 379 453 142 75 186 1235 7,4 8,7 7,1 8,3
32 | Kumeprckuit 172 208 64 29 103 576 7,1 8,6 6,6 8,0
33 | OKTA0pbCKUH 525 541 184 86 214 1551 8,9 10,4 8,5 9,8
34 | Yuuckuit 200 204 77 33 82 595 8,7 10,1 8,3 9,7
35 | KyenuHcKkwmit 308 331 125 54 160 978 7,9 9,4 7,4 8,8

HToro mo kpar 18878 | 23664 | 6990 | 5846 | 10213 | 65592 59 7,0 55 6,5
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Tadomuma 1.11

CpaBHeHHME CBOJHBIX OIIEHOK UIIIT HacaKIEHUH Ha JIECOMOKPHITHIX TUIOIIAISIX
[Tepmckoro Kpasi, BRITOJIHEHHBIX 110 IBYM METOJ/aM 10 MaTepraiam

JIECOMHBEHTapu3aluu no coctosiuuio Ha 1988 u 2007 rr.

O6mas roguunas YIIIT putomaccs Ha
JECOMOKPHITHIX Momansix I[lepmckoro kpasi, ThIC. T

CpaBHHMBaeMbI€ METO/IbI Crtso- | Ber- | Jluc- |Kop- | Huwk- | Uto-
JIbI BU TBa HU Hue ro
APYCHI
1988 r.
Mertox 1 (ypaBuenue 1.1) 41027 | 40835 | 41197 | 40830 | 40735 | 204624
Mertox 2 (ypaBHeHHe 1.3) 15515 | 7095 20591 | 8844 5002 57048
OTtHoIlIeHHE pe3ynbpTaToB, | 2,6 5,8 2,0 4,6 8,1 3,6
MOJTYYEHHBIX 110 IByM MeToaaMm (1:2)
2007 r.
Meton 1 (ypaBuenue 1.1) 44017 | 43855 | 44169 | 44267 | 43715 | 220022
Meron 2 (ypaBHeHHe 1.3) 18878 | 6990 23664 | 10213 | 5846 65592
OTHol1IEHNE pe3ynbTaTos, | 2,3 6,3 1,9 43 7,5 3,3
MOJIYYEHHBIX 110 IBYM MeToaam (1:2)

METOJIaM

Tabnuma 1.12
CooTHoIEHUE cpeTHUX OLleHOK YIIIT putoMaccsl Ha Tepputopun [lepmckoro
Kpas Mo Jiecxo3aM 1o coctossHuro Ha 1988 m 2007 1T., HOJIy4eHHBIX 110 ABYM

HaszBanue necxo3sa Tomuunas YIIIT hUTOMACCHI, T/TA
No OTtHomrenue 1-
Meton 1 Meton 2 ro KO 2-My
1988 r.
1 | Becnauckuii 18,1 3,8 48
2 | IaitaCckuit 20,0 4.7 43
3 | UepapHCKUN 18,2 45 4.0
4 | KonBUHCKHUH 20,4 51 4,0
5 | Baiickuii 21,0 3,9 54
6 | KpacHoBumepckuit 19,1 4.8 4.0
7 | ConmukamMcKuii 19,9 6,5 3,1
8 | Kocunckuit 19,9 5,7 3,5
9 | Kouesckuii 19,7 5,6 3,5
10 | FOpnunHCckuii 20,5 5,9 3,5
11 | KynsiMkapckuii 23,2 6,9 3,4
12 | FOceBeHCKMit 19,8 7,1 2,8
13 | bepe3nukoBcKkuit 21,2 6,7 3,2
14 | SliiBuHCKUM 19,5 49 4.0
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[Tponomxenue Tadauibl 1.12

15 | Kusenosckuii 17,4 5,3 3,3
16 | Tabopckuit 16,9 6,2 2,7
17 | UnpnHCcKu 20,5 8,4 2,4
18 | CuBunckuit 21,2 7,5 2,8
19 | 3akamckuit 24,3 6,7 3,6
20 | JloO6pstHCKMit 18,8 7,0 2,7
21 | YycoBckon 19,5 5,7 3,4
22 | 'opHO3aBOACKOM 20,2 5,4 3,7
23 | JIbicbBeHCKHIT 18,5 6,5 2,8
24 | KomapuxuHCKHit 18,6 6,9 2,7
25 | Ilepmckuii 23,2 8,2 2,8
26 | Oxanckui 22,0 7,3 3,0
27 | YailkoBCKUH 21,3 8,4 2,5
28 | Ocuuckuit 20,3 6,9 2,9
29 | KyHrypckuii 17,4 6,7 2,6
30 | Kumeprckmuit 20,6 8,5 2,4
31 | OxTa6pbCcKuii 215 7,6 2,8
32 | Kyenunckuit 20,5 7,0 2,9

HToro no kpar 19,7 55 3,6

2007 r.

1 | Becnauckuit 20,1 4.4 4.6
2 | INaitHckuit 20,6 5,3 3,9
3 | UepapIHCKMIA 18,8 4.7 4.0
4 | KonBuHckui 21,2 53 4.0
5 | Baiickuit 22,3 4,6 4,8
6 | KpacHoBumepckuii 21,2 5,3 4,0
7 | ConmukamMcKuii 20,6 6,8 3,0
8 | Kocunckuii 21,8 6,6 3,3
9 | Kouescknii 22,8 6,6 3,5
10 | FOpnuHCKuMii 23,1 6,7 3,4
11 | KyapiMkapckuii 22,9 8,3 2,8
12 | FOchBeHCKUH 225 8,1 2,8
13 | bepe3HukoBCKUi 22,7 10,5 2,2
14 | SliiBuHCKMI 220 6,4 3,4
15 | Kusenosckuii 21,7 6,3 3,4
16 | Tabopckuit 24,0 9,4 2,6
17 | UnenHCcKU 224 8,5 2,6
18 | CuBunckuit 23,9 8,8 2,7
19 | 3akamckuit 23,3 6,5 3,6
20 | lo6pstHcKmit 24,2 9,6 2,5
21 | YycoBckoi 22,3 6,9 3,2
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Oxonuanue Tadmue! 1.12

22 | 'opHO3aBOACKOM 22,0 6,4 3,4
23 | JIpICbBEHCKUI 21,6 7,5 2,9
24 | KoMapuxuHCKUN 24,3 9,9 2,5
25 | Ilepmckuii 24.3 8,8 2,8
26 | Ouepckuii 18,2 4.2 4.3
27 | Oxanckui 23,9 8,2 2,9
28 | YacTuHCKHMA 244 8,5 2,9
29 | YalikoBcKuit 22,8 9,6 2,4
30 | Ocuuckuit 24,3 9,5 2,6
31 | Kyarypckuit 22,9 8,3 2,8
32 | Kumeprckuit 219 8,0 2,7
33 | OKTa0pbCKUi 23,7 9,8 2,4
34 | Yunckuii 24,1 9,7 2,5
35 | Kyenunckwmii 23,8 8,8 2,7

HToro no kparo 21,7 6,5 3,3

PyKkoBOACTBYSICh aHATOTUYHBIMU UCXOIHBIMHU ypaBHeHUs MU (1.2) u (1.4),
HaM{d OBLIM  COIMOCTAaBIEHBI OIEHKH TOJUYHOTO TPHUpPOCTa  (PUTOMACCHI,
BBITIOJIHEHHBIE JIBYMsI pACCMOTPEHHBIMU METOAaMu, 1Jisi Tepputopunt YpdDO (Tadi.
1.13). Oka3zanoch, 4TO Ha TeppUTOpPUHU YeThbipex obnactet Yp®dO Takke UMEIo
MECTO 3aBBILIEHUE PE3YJIbTATOB MeTOoJIa | Mo OTHOIIEHUIO K Hamemy B 1,8 — 2,9
paza. Jlisi  CEeBEpHBIX  TEPPUTOPUAIBHBIX  OOpa30BaHW  aHAJIIOrMYHAas
3aKOHOMEPHOCTh HE TMOJATBEpAWSIACh, M TPUYUHBI 3TOrO  3aCITY>KHUBAIOT
CHEUaIbHOTO paCCMOTPEHMUS.

Bo3HukaeT Bompoc, ¢ 4eM Mbl CTaJKUBAEMCSI MPU COMOCTABIECHUU JBYX
METOJIOB: C 3aBBIIICHUEM UCTHUHHOTO PE3yjibTaTa, MOJYYEHHOI0 1Mo METoay 1 uiau
K€ C 3aHIXKEHUEM PE3YJIbTaTa, MOJYYEHHOro no Metoy 2?7 OTBET Ha 3TOT BOIIPOC
MOMOTalOT MOy4YuTh pe3yabTaThl A.3. llIBuaenko ¢ coaBropamu (2007, 2008) mo
ouenke UYIIII necHbix sxocucrtem Poccun. IlpumeuarensHo, uto ux oneHku NPP
0asupoBasich Ha (AKTUUECKUX JTAHHBIX HE TEPBUYHON MPOIYKIIUU, MOTYUECHHOU
Ha MPOOHBIX IUIONIAJIAX, a HA JIaHHBIX (PUTOMACCHl HACAKIECHUM, KOJIUYECTBO
OTIpEJICTICHU KOTOPOW B HMMEIOIIUXCS CBOJKAX B HECKOJIbKO pa3 OoJiblle, 4eMm
UIIIT. OcHoBoli aJis pacdeTa mocyeHel mochyKuiia pazpaboTaHHas HA3BaHHBIMU
aBTOpaMU  MPOCTPAHCTBEHHO  pacHpeiesieHHas CHCTEMa MOJeNeld pocTa
HAaCaXJEHUIl OCHOBHBIX JecooOpasyromux nopol Poccun. YnoMsHyTbie Bblilie
Tpex(haKTOpHbIC JUHAMHYECKHUE MOJIETN (PUTOMACCHI JaJIM BO3MOXHOCTh aBTOpaM
npeoOpa3oBaTh MOJIEIU POCTA B MOJCIIM OWOJIOTHYECKON MPOIYKTUBHOCTH MTyTEM
TaOyJIMpOBaHUsl YpaBHEHUN (PUTOMACCHI 110 TAKCAIIMOHHBIM MTOKa3aTeNsIM MOJCIICH
¥ TaOJIMI X0J1a pOCTa HACAKIACHHUIA.
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Tabmuma 1.13
Cootnomenue cpeauux ouneHok UIII ¢puromaccsl Ha Teppuropun
aJIMUHUCTPATUBHBIX 0Opa3zoBanuil YpPO, MoJydyeHHBIX 110 ABYM METOJaM

AJMUHHUCTPATUBHOE INogmanas npoaykius puroMaccel, T/ra
oOpa3oBaHUe Meton 1 Metox 2 OtHomenue 1-ro

KO 2-My
SImano-Heneuxut AO 1,05 0,94 1,1
Xauntel-MaHcuiickuii AO 1,68 2,73 0,6
TromeHnckas 001acTh 10,9 421 2,6
CaepyioBcKkas 00J1acTh 15,3 5,8 2,6
Kypranckas o6yacthb 11,4 6,42 1,8
Yenabuackasa 001aCcTh 23,1 7,89 2,9

[TockonbKy pa3sHOCTb MEXAY JBYMs IIOCIEAOBATEIbHBIMU 3HAYCHUSIMU
NOJIHOW TMPOAYKTUBHOCTH (BKJIIOYas OTNAJ) O3KOCHUCTEMBI IO (uUTOMacce
IpEeJCTaBIsieT COOOM MEPBUYHYIO MPOIYKLHUIO, JAMHAMUKA IOCIeqHEeH Oblia
MOJIy4deHa HAa OCHOBE CHEUUAIbHOTO AJITOPUTMA, MOJEIUPYIOIIETO MPOLECC
U3MEHEHUS] TMOJHOM MPOAYKTHBHOCTH C BO3pacToM HacaxzieHus. OleHka
HEONPEJEICHHOCTH pe3yJbTaTOB Jaja CIEAYyIOIIMe 3HayeHus: s oOmein
IIEPBUYHON TpoayKuuu =+7%, s ee HaA3eMHOW cocraBisiomen +9%, ms
noazeMuon £13%, miis nmucroBoro anmapara £10% u mma HuwkHUX sipycoB £20%
npu  poseputenbHOM  BeposaTHOCTH 0,9, OneHka NEepBUYHOW MPOAYKLHH,
IOJlydYEHHasi C HUCIHOJb30BaHUEM XJopodumioBoro uHiaekca (Boponun u np.,
2004), ob11a Bcero Ha 5,5% Hibke.

IIpu conocrasienun pesyapratoB onpenencHus YIIII Ha mecomokphIThIX
mwiomaasx Yp®O (150 necxo3oB), nmonyueHHbix Hamu (Yconbues, 2007) u A.3.
[IBunenko c¢ coaBtopamu (2007, 2008), oka3zaioch, uyTo 00a MeToAa IAIOT
JIOCTAaTOYHO ONM3KHE pe3ysbTaThl, XOTSd W HAOJIOMAETCS HEKOTOPOE TPEHIO0BOE
paznuuue: o0las MepBUYHAs MPOAYKIMS, a TaKkKe MNPOAYKUUS HaI3eMHON
¢uromaccel, anga Tteppuropur Yp@PO mo ux oleHKaM oka3zajach Bcero Ha 8%
BhIlIE Hatiel (puc. 1.5).
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MeTtoab! 1,2 [Yconbues, 2007]

4nn no [LWsuaeHko v ap., 2004]

Puc. 1.5. CpaBHenue oreHok obmeit (a) u Hag3eMHOM (0) TOTUYHOM
MEPBUYHON MPOAYKIIMY HACAKICHHH, MOJTyYeHHON pa3HbIMU METOJJaMH, T/Ta
(IIBuaenko u ap., 2007).
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C apyro#i cTopoHsl, o0Oas NpoAyKIuUs, MOJy4YeHHas Ha OCHOBE YpaBHEHUIA
(1.2) (metox 1), oka3zanach 3aBBIIICHHOM B 2,2 pa3a [0 OTHOIICHHUIO K pe3yjibTaTaM
A.3. llIBuaeHko ¢ coaBTOpaMH, a IO OTHOLIEHHWIO K HallUM, Kak YxkKe
YIOMHUHAJIOCK, - B 1,8-3,6 pa3a. [lo-BuauMoMy, HyKHO COTJIACUTHCA C MHEHUEM O
HEKOPPEKTHOCTH OOIIEl METOAUYECKON MPEANOChUIKY, 4TO pacnpeaencnue YIIIT
no (pakuusaMm Quromaccel, 0COOCHHO B ACCUMWIIALMOHHBIN ammapar, TOHKHE
KOPHHM M HIDKHHE SIpYChl, KOppeJIupyeT ¢ 3anacom jpeBoctoeB (LLIBuaenko u ap.,
2007).

st BBIACHEHMsI BOIIpoca O TOM, B Kakol cTeneHu 2-3-KpaTHbIe
pacxoKJEeHUSI B OLEHKE NEPBUYHOM MPOMYKIMU HACAKICHHUIN Ha JIECOMOKPBITHIX
IJIOWAASX  OOYCIIOBJICHBl HEKOPPEKTHOM  CTpPYKTypoil — ypaBHenmii (1.2),
pPacCMOTPUM U MPOAHATIMZUPYEM CIIyHailHble OMIMOKH, JaBaeMble ABYMs pa3HbIMU
YpaBHEHUSIMU TIPU COMOCTABIICHUU PACUYETHBIX (IO ypaBHEHUSIM) U (aKTHUECKHUX
(o ucxonHoM 6a3e amnupuueckux nanubix YIIIT) 3HaueHwuil.

1.2.3. UccnenoBanue cirydailHbIX OLIMOOK MPU OL[EHKE MEPBUYHON MPOAYKIIMH
(uTOMacchl, 00YCIOBIEHHBIX PA3HOU CTPYKTYPOU pErpeCCHOHHBIX 3aBUCUMOCTEN

B npenpiayiiem pazaene Mbl yCTaHOBWIIM, YTO CYJs MO Kod(duireHTam R?
3aBucuMocTH (1.2) B cpenneM Ha 62% MeHee 1eTepMUHHPOBAHBI [0 CPABHEHUIO C
(1.4). Opnako cpaBHEHHME [JBYX METOJOB OLEHKH MEPBUYHON MNPOAYKIHH
¢dbuTOMacChl UL IO KOAPGUIIUEHTaM JIETEPMUHAIIMN YPaBHEHUH, NCTIOIb3YEMbIX
s coBMmertienus: paxkrnaeckux gaHubix YII ¢ manaeivu I'YJI®, HemocTaTouHO
JUIsl 0OBSCHEHMSI 2-3 KPaTHOTO PAacXOKJIEHUS B OIIEHKAX, MOKa3aHHOTO BhIIe. J{is
0oJiee KOPPEKTHOTO CpaBHEHHS HEOOXOJMM aHAIIU3 OIMIUOOK pacuemHuvlx JAHHBIX
UIIII, nmonydennsix o ypaBHeHusiMm (1.2) u (1.4), Mo OTHOIIEHUIO K hakmuuecKum
ncxoaabIM 3HaueHusM YUIIII, 1.e. k JaHHBIM IPOOHBIX TUTOIAISH.

B kauecTBe OCHOBBI, 10 KOTOPOW BBINOJHSAETCS CpaBHEHUE, B3sATa 0asza
JAHHBIX N0 MEPBUYHON MPOAYKIMHU (PUTOMACCHI, OOJee OOIIMpPHAs, HEXEIH MPU
ee OLICHKE Ha JieconokpbIToi miomanu [lepmckoro kpas (265 npoOHBIX TIOLIaAEH
no YpaibCKOMy pervony). B manHom ciyyae 0a3a JaHHBIX BKJIIOYAeT B ceOs
npoOHbIe TUIOWIAAW, 3aloKeHHble B Tmpenenax CesepHoit EBpasum — ot
BenukoOputanuu a0 Anonun (Yconsues, 2007) B konmmuectBe 1040 onpenenenuii
JUTIsl OCHOBHBIX 8 JIECO00pa3yIoIUX MOPOJ, B TOM YUCIE: ECTECTBEHHbBIE COCHSIKU —
370, kynbTypsl cocHbl — 210, enpHUKH — 180, TUCTBeHHUYHUKH — 60, OCpE3HAKN —
90, nyonsiku — 60, OykHsiku — 50 u unHsKU — 20.

PacueTHas mnpouenypa cocrosiia U3 AByX I3TanoB. Ha mepBom wu3 HHX
paccuutanbl ypaBHeHust (1.2) (meron 1) u ypaBuenus (1.4) (metom 2) mo
dakTHdeckuM JaHHBIM (uTtoMacchl W mepBuuHOM mpoaykimu (1040 mpoOHBIX
wionaaen, cM. ux ¢gparmeHT B Ta0d. 1.14) mo noaHOMYy (paKIIMOHHOMY COCTaBYy
JUTSL Kaka0u nopoabl. Pesynbratsl pacuera ypaBHeHuit (1.2) u (1.4) npuBeneHs! B
TaoI. 1.15 u 1.16.
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TaOmuma 1.14

®parMeHT 6a3bl 1aHHbIX 0 3anacax ¢puromacchl v UIIII necoobpazyromux nopoa CeepHoit EBpazuu
(cm.: Ycombies, 2010)

= = gﬁ % g < dutomacca, T/ra loguuanas npoxykius, T/ra
=5 |2, |8 |E£]|8 |g |
2 5 E s = 2 85| B A =
2| ¢ 8 55 S S| 2El =2 g CTBOJIBI o CTBOJIBI °
S & 2 3 o, eS| = 3 S = = = SH = = = SH
>3 |2 2 |SE|E | & |& S |8 |&|E2 E |8 | 2| ES
E /M k= 9 S ® | Bcero | Kopa | m < 2| = &| Bcero | xopa | m < 2| E &
O
1. JIucrBennuna (Larix)
Larix sukaczewii
(B) CKAHAMHABCKO-PYCCKAS ITPOBHUHIIMA
Cpenusis Taiira
I'oBopenkos, 1972 Jlenunrpanckas obnacte, Kapensckuit nepemeexk. 50M H.y. M. 60°30' c.i., 30° B.71.
1 | Kymer. | 9JIIE | 230 [0,275 | 51,6 | 40,0 | 965 | 4276| 52 | 379 6,52/ 98 | 6,17 | 3,11 [ 049 | 1,72 1,61] - [ 1,38
HO>xHas Taiira
YTkuH u 1p., 1996 SpocnaBckas obnacts: PeiOuHCK 105 M H.y.m. 58°06' c.mr., 38°42' B.11.

2 | Kymer. | 10JI | 22 | 245 | 12,4 | 12,7 | 194 | 98,3 | 13 |13,4| 3,87| - - 6,67 | 0,87 | 2,37| 3,87 - -
3 | Kympr. | 10JI | 29 | 199 | 14 | 153 | 258 |129,3 | 17,1 126 3,31 | - - 515 [ 0,74 | 22 | 3,31 - -
(C) BOCTOK PYCCKOW PABH MU H bl (Bmouas 3anagao-Ka3axcTaHCKYIO TIPOBHHIHIO)

Jlecocrenn
YTkuH u ap., 1980 Camapckas o0nactb: KpacHsiii Ap 53°30' c.mm., 50°20' B.j1.

4 | Kyner.| 1001 | 21 | 3466/ 88 | 93 |141| 706 | 9 |[15|61] -] - | 776 |098[34[61]| - | -
Larix sibirica
(E) SAITAJHO - CUBUPCKAA ITPOBUHIUA
Yconbues u ap., 2004 Smano-HeHenkuil aBTOHOMHBIN OKpyT: HU30Bbs p. I1yp 67° c.u., 78° B.1.

Jlecotynapa, miakopsl

5 |Bpe.V |10 |45 [1,740] 6,6 | 7,6 [24,2] 957 [ 193256 [ 074 - | - [ 068 |015] 0,19 0,74 - [ -
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Taomuna 1.15

Xapaktepuctuka ypaBHeHui (1.2), paccuntaHHbIX 10 0a3e TaHHBIX O 3armacax
dburomaccer u Ul necoobpasyromux nopox CesepHoit EBpazun  (meton 1)

3aBUCHMBbIC IEPEMEHHBIE aOKOHCTaI;I(Bll 1) R? SE
CocHa (ecTeCTBEHHbIE HACAKICHUA)
Zst/M, t/m° -0,0040 1,2240 0,630 0,015
Zbr/M, /™" 0,0006 0,5612 0,015 0,072
ZfIM, t/m° -0,0109 1,2044 0,050 0,019
Zr/M, t/m° -0,0099 1,5688 0,199 0,043
Zu/M, t/™° -0,0207 3,3503 0,171 0,103
(Zst+ Zbr +Zf)/IM, /™ -0,0158 3,0265 0,275 0,078
(Zst+ Zbr +Zf+Zr)IM, t/m° | -0,0039 3,4188 0,162 0,109
(Zst+Zbr+Zf+Zr+Zu)/M, t/v® | -0,0127 5,8274 0,175 0,164
CocHa (KyJbTYypHbI)
Zst/M, t/m° -0,0123 1,0079 0,730 0,018
Zbr IM, t/M° -0,0085 0,5399 0,643 0,011
ZfIM, t/m° -0,0102 0,8004 0,524 0,021
Zr/M, t/m° -0,0285 2,1922 0,207 0,131
Zu/M, t/m° -0,0057 0,2104 0,638 0,003
(Zst+ Zbr +Zf)/IM, t/m° -0,0254 2,1688 0,670 0,042
(Zst+ Zbr+Zf+Zr)/M, t/m® | -0,0713 5,3340 0,560 0,114
(Zst+Zbr+Zf+Zr+Zu)/M, t/v° | -0,0482 3,0779 0,799 0,030
Eab
Zst/M, t/m° -0,0024 1,1381 0,735 0,011
Zbr IM, t/m° -0,0023 0,5633 0,542 0,008
ZfIM, t/m° -0,0132 1,7554 0,534 0,026
Zr/M, t/m° -0,0038 0,8419 0,647 0,010
ZulM, /v 0,0161 | -0,4510 0,047 0,017
(Zst+ Zbr +Zf)/M, t/m> -0,0188 3,5236 0,684 0,039
(Zst+ Zbr +Zf+Zr)/M, t/m° | -0,0227 4,5092 0,713 0,050
(Zst+Zbr+Zf+Zr+Zu)/M, t/v® | 0,0187 2,0823 0,336 0,027
JIucTBeHHHIIA
Zst/M, t/m° 0,0035 0,6279 0,738 0,007
Zbr IM, t/M° 0,0002 0,2499 0,539 0,005
ZfIM, t/m° 0,0036 0,9782 0,331 0,028
ZrIM, /v 0,0081 | 0,1177 0,098 0,007
Zu/M, t/m° 0,0114 0,4398 0,087 0,028
(Zst+ Zbr +Zf)/IM, t/m° 2,3808 | 177,144 0,512 3,634
(Zst+ Zbr+Zf+Zr)/M, /M 3,3695 174,506 0,482 3,958
(Zst+Zbr+Zf+Zr+Zu)/M, t/m®| 4,0365 236,939 0,584 4,012
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Oxonyauue Tadbaunsl 1.15

bepesa
Zst/M, t/m° 0,0075 0,6811 0,811 0,009
Zbr IM, t/7° 0,0027 0,2998 0,393 0,009
ZfIM, t/™° 0,0034 0,8513 0,635 0,019
Zr/M, t/m° 0,0065 0,2658 0,247 0,014
Zu/M, t/m° -0,0601 3,2145 0,576 0,076
(Zst+ Zbr +Zf)IM, t/m° 0,0101 1,8743 0,813 0,023
(Zst+ Zbr+Zf+Zr)/M, t/m° |  0,0220 1,886 0,528 0,033
(Zst+Zbr+Zf+Zr+Zu)/M, T/m] 0,0379 1,9555 0,308 0,057
Ayo
ZstM, t/m° 0,0038 0,9029 0,672 0,011
Zbr IM, /M 0,0029 0,4146 0,163 0,010
ZfIM, T/m> 0,0044 0,9625 0,644 0,012
Zr/M, /v -0,0052 0,8412 0,832 0,006
Zu/M, t/7° 0,0066 0,3190 0,096 0,009
(Zst+ Zbr +Zf)/M, t/M° 0,0113 2,1136 0,565 0,021
(Zst+ Zbr+Zf+Zr)/M, t/m® | 0,0016 3,2307 0,621 0,019
(Zst+Zbr+Zf+Zr+Zu)/M, t/m] 0,0281 2,3741 0,303 0,019
byk
Zst/M, t/m° 0,0007 1,3834 0,884 0,009
Zbr IM, t/7° 0,0054 0,1329 0,084 0,004
ZfIM, T/m> -0,0387 4,4650 0,602 0,035
Zr/M, T/m> 0,0065 0,3320 0,325 0,010
Zu/M, t/m° 0,0018 -0,0413 0,285 0,001
(Zst+ Zbr +Zf)/M, T/m° -0,0349 6,0889 0,748 0,035
(Zst+ Zbr+Zf+Zr)/M, t/m° | -0,0388 7,1224 0,775 0,040
(Zst+Zbr+Zf+Zr+Zu)/M, t/m] -0,0456 8,0255 0,825 0,051
Jluna
Zst/M, t/m° 0,0088 0,6840 0,192 0,027
Zbr IM, t/7° -0,0017 0,4483 0,747 0,005
ZfIM, T/m° 0,0065 0,2692 0,492 0,005
Zr/M, /v -0,0014 0,3538 0,972 0,001
Zu/M, t/7° 0,0017 0,1075 0,296 0,004
(Zst+ Zbr +Zf)/M, t/™M° 0,0150 1,3829 0,386 0,035
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Tabmuma 1.16

Xapaktepuctrka ypaBHeHuii (1.4), paccuutanHbIX 1o 0a3e MaHHBIX 0 3amacax ¢puromaccel u UIIIT necoobpa3yrommx moposy
Cesepnoit EBpazuu (meton 2)

3ABHCHMALE EDEMEHHLLE KoHcTaHThl 1 HE3aBUCHMBIE TIEPEMEHHBIC R? SE
p a, | ai(InA) | ax(InA)* | as(InM) | au(InPf) | as(InPr) | ag(InPu)
CocHa (ecTeCTBEHHbIE HACAKICHUA)
In(Zst), T/m° -0,9525 - -0,1318 | 0,7402 | 0,1431 - - 0,717 0,507
In(Zbr), T/7° -0,4158 | -0,4996 - 0,1204 | 0,8942 - - 0,425 0,724
In(Zf), T/m° -0,2142 | -0,3354 - 0,1704 | 0,6889 - - 0,724 0,366
In(Zr), o/m° 3,0302 | -1,2905 - -0,7953 - 2,0238 - 0,665 0,750
In(Zu), /™ -1,4637 - - - - - 0,9632 0,683 0,900
In(Zst+Zbr+Zf), t/m° 0,0428 - -0,0811 | 0,3783 | 0,5935 - - 0,759 0,368
In(Zst+Zbr+Zf+Zr), t/m> | 0,4236 - -0,0918 | 0,3807 | 0,6010 - - 0,623 0,540
In(Zst+Zbr+Zf+Zr+Zu), /M7 2,7890 | -0,8898 - 0,4854 | 0,2582 - - 0,440 0,634
CocHa (KyJbTypHbl)
In(Zst), T/m° 0,1261 | -0,9367 - 0,7054 | 0,3191 - - 0,386 0,463
In(Zbr), /v -1,3254 | -0,7770 - 0,5094 | 0,8432 - - 0,433 0,510
In(Zf), /m° -1,0714 - -0,0407 | 0,2418 | 0,6574 - - 0,531 0,282
In(Zr), T/m° 2,4429 | -1,0765 - -1,0355 - 2,3222 - 0,837 0,597
In(Zu), /™ -1,4372 | 0,7872 - -0,3544 - - 0,8250 0,909 0,348
In(Zst+Zbr+Zf), o/m> 0,6220 | -0,5061 - 0,3985 | 0,5359 - - 0,453 0,361
In(Zst+Zbr+Zf+Zr), t/m® | 2,3529 | -1,1244 - 0,6388 | 0,4155 - - 0,400 0,579
In(Zst+Zbr+Zf+Zr+Zu), /M’ 0,2815 | -0,2972 - 0,4301 | 0,3559 - - 0,766 0,236
Eab

In(Zst), T/m° -1,5766 - -0,1193 | 0,7086 | 0,3736 - - 0,886 0,415
In(Zbr), T/7° -2,2340 - -0,0338 | 0,1082 | 0,8970 - - 0,624 0,675
In(Zf), o/m° -0,9247 | -0,0623 - -0,0339 | 0,8962 - - 0,790 0,351
In(Zr), o/m° 1,6214 | -0,9510 - -0,2490 - 1,1624 - 0,729 0,575
In(Zu), o/ -1,9950 - - 0,1990 - - 0,6684 0,625 0,666
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[Iponomxenne Tadnuipl 1.16

In(Zst+Zbr+Zf), /™M 0,5681 | -0,4999 - 0,3305 | 0,6573 - - 0,936 0,234
In(Zst+Zbr+Zf+Zr), /™M 0,9379 | -0,5457 - 0,4061 | 0,5048 - - 0,887 0,316
In(Zst+Zbr+Zf+Zr+Zu), /M 1,2956 | -0,3936 - 0,4247 | 0,0961 - - 0,755 0,294
JIlucTBeHHHIIA
In(Zst), /™M -1,2890 | -0,8350 - 1,0785 | 0,0374 - - 0,890 0,437
In(Zbr), /™M -2,2938 | -0,5668 - 0,6778 | 0,5660 - - 0,668 0,754
In(Zf), /M -0,0865 | -0,5310 - 0,6406 - - - 0,635 0,563
In(Zr), /M -2,5739 | -0,1867 - 0,4261 - 0,4144 - 0,380 0,687
In(Zu), /M -0,9549 - - - - - 0,5071 0,342 0,926
In(Zst+Zbr+Zf), /M 0,7942 | -0,5279 - 0,5244 | 0,4735 - - 0,902 0,317
In(Zst+Zbr+Zf+Zr), /M 0,3621 | -0,3496 - 0,5105 | 0,4992 - - 0,892 0,280
In(Zst+Zbr+Zf+Zr+Zu), /™M) 1,5535 | -0,2293 - 0,2346 | 0,4049 - - 0,695 0,346
bepesa
In(Zst), /M -1,5962 - -0,1405 | 0,9385 | 0,0380 - - 0,886 0,340
In(Zbr), ™M -0,9661 - -0,0657 | 0,4250 | -0,2972 - - 0,255 0,551
In(Zf), /™M -0,1349 - -0,0329 | 0,2979 - - - 0,274 0,363
In(Zr), /™M -0,2530 | -0,6943 - - - 0,9347 - 0,748 0,368
In(Zu), /M 0,3395 | -0,3486 - - - - 0,8686 0,769 0,720
In(Zst+Zbr+Zf), /™M 1,0632 | -0,4901 - 0,5023 | 0,1872 - - 0,837 0,180
In(Zst+Zbr+Zf+Zr), /™M 1,3059 | -0,5111 - 0,5117 | 0,1233 - - 0,837 0,184
In(Zst+Zbr+Zf+Zr+Zu), /M 1,5644 | -0,5703 - 0,5573 - - - 0,755 0,190
[y
In(Zst), /M -0,2364 | -0,7456 - 0,7847 | 0,2422 - - 0,603 0,436
In(Zbr), /M -2,7988 | 0,3393 - -0,1765 | 1,9142 - - 0,343 0,871
In(Zf), /M 0,2593 | -0,0998 - 0,0634 | 0,8187 - - 0,894 0,106
In(Zr), /M -0,2967 | -0,7899 - -0,3219 - -1,3906 - 0,529 0,868
In(Zu), /M -1,6961 | -0,3301 - 0,3349 - - 0,8096 0,527 0,656
In(Zst+Zbr+Zf), /™M 0,1338 | -0,2129 - 0,3205 | 0,8830 - - 0,736 0,262
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Oxonuvanue tadauusl 1.16

3ABHCHMEIE MepeMeHHbIE KoHcTaHnTEI 1 HE3aBUCUMEBIC IICPEMCHHBIC R2 SE
ag ai(InA) | a(InA)* | as(InM) | au(InPf) | as(InPr) | ag(InPu)
In(Zst+Zbr+Zf+Zr), t/m® | 1,2786 | -0,4945 - 0,3051 | 1,1405 - - 0,740 0,261
In(Zst+Zbr+Zf+Zr+Zu), /M7 2,1716 | -0,3273 - 0,2402 | 0,3997 - - 0,463 0,195
byk
| o a1(InA) | a,(InA)* | az(InM) | as(InPy) | as(InP,) | as(InPy)
In(Zst), /m° 1,8356 | -0,7380 - 0,6387 | -0,6136 - - 0,302 0,437
In(Zbr), T/n> -1,7504 | -0,7940 - 1,2036 | -0,7896 - - 0,440 0,569
In(Zf), /m° 1,3300 | -0,3077 - 0,2060 - - - 0,315 0,195
In(Zr), T/m° 1,1601 | -0,5133 - -0,3230 - 0,9449 - 0,404 0,450
In(Zu), /> -2,2886 - - 0,2631 - - 0,6465 0,890 0,356
In(Zst+Zbr+Zf), /m> 2,0276 | -0,5586 - 0,5457 | -0,3226 - - 0,571 0,208
In(Zst+Zbr+Zf+Zr), t/m® | 2,1353 | -0,4913 - 0,4107 | 0,2155 - - 0,796 0,113
In(Zst+Zbr+Zf+Zr+Zu), /M’ 2,3997 | -0,4501 - 0,2759 | 0,5710 - - 0,987 0,038
JIuma

In(Zst), T/m° -14,7823 | 9,1048 | -1,2607 - -0,0530 - - 0,717 0,313
In(Zbr), T/7° 1,3988 - -0,0383 | -0,1542 | 0,2874 - - 0,564 0,253
In(Zf), o/m° -1,7679 - - 0,5006 - - - 0,551 0,322
In(Zu), T/™° 0,5352 | 0,6632 - -0,7644 - - 0,2981 0,713 0,327
In(Zst+Zbr+Zf), o/m° 0,8917 | -0,2967 - 0,3267 | 0,5162 - - 0,812 0,201
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Ha Bropom nstane ypaBuenus (1.2) u (1.4) TaOynupoBaim 1o TeM ke
3HAQYEHUSIM NOPUPOCTA, TO KOTOPBIM PACCUUTBHIBAIM 3TH YpPABHEHHUS, U 3aTEM
COIOCTABIISIJIM PacueTHbIEC 3HAYEHUs ¢ (PAKTUYECKUMHM, NMPUHUMAS TOCIEAHHUE 3a
uctuHHble. [lonmydyeHHbIe 3HAUYE€HMSI CPEAHEKBAIPATUUYECKON OIIMOKKM M OMIMOKHU
JUUISL BCEX CIydaeB (C yu4eToM 4ucia HaOI0IeHU ) puBeaeHBI B Ta0. 1.17.

CpaBHeHue OByX MeTofoB o TouyHOCTH oueHkr YIIII BeIMoONHEHO myTem
pacyeTa BEJIMYMHBI OMIMOKHM (JI1 BCEX CIy4yaeB), CPeAHEH MO BOCHMH MOPOJAAM
(tabm. 1.18). Tem campiM ycTaHoBieHO, uTo npu orienke YUIIIT obweri dutomaccs
HaCaXJIeHUs (BKJItOYasi HHXKHUE SIPYChl) METOMIbI 1 U 2 paBHOIIEHHBI IO TOYHOCTH.
Ho npu onenke YIIII no omoenvrvim ¢hpaxyusm ommobKa onpeaeieHns mo METOAY
|l cymecTBEHHO BbIIIE, YEM 10 METOAY 2: JUIsl MACCHI CTBOJIOB, BETBEW U KOPHEHN —
B 8-10 pa3 u nns maccel XBou (JIUCTBBI) — B 2 pa3a. OTHOIIEHHE OUIMOKU MpU
ouenke YIIII nacaxxneHus mo npeioxKeHHOMY METOAY 2 K aHaJOTUYHOM OINOKeE,
MOJYYEHHOW IO MeToay |, CHMIKAaeTcs B TMOCIEAOBATEIbHOCTU: HaJI3€MHAas
duTomacca npeBoctoss — oOmias ¢uTromacca JIpeBocToss — oOmas ¢uromacca
HacaxJieHus (CooTBeTCTBEeHHO 3,4; 2,6 u 1,0).

DOTO CHW)XEHUE pa3IMuhii B TOYHOCTH METOJNOB mnpu oueHke YIIII
MIPOUCXOJIUT BCJIEICTBUE KOMIICHCAIIMU OMIMOOK OLIEHKH OTNIEIbHBIX (PpaKIuii npu
CYMMHUPOBaHMH TIOCIIeIHMX. B dyacTHOCTH, Hajmumuue Ooibmied B 2,6-3,4 pasza
owudxu nipu onenke YIIII mo meroxy 1 mo cpaBHEHUIO ¢ METOJIOM 2 MOATBEPANIO
BBIIIE YCTAHOBJIEHHOE aHAJOTMYHOE COOTHOUIEHUE MO GeiuyuHe OUEHKH,
MOJIYYEHHOE NP 3KcTpanossiiuuu ¢pakrndeckux gaHHbix UIIIT Ha econokpbITyro
mwiowaas. Onnako ommoka npu onpeaenennn Yl HUKHUX ApycOB, BO-TIEPBBIX,
MMEET MPOTUBOIOJIOKHBIM 3HAK 10 OTHOIICHUIO K MOKAa3aTeNsiM JAPEBOCTOS U, BO-
BTOPBIX, BEJIMYMHA ITOTO CMEIIECHUS] MPU OTHOCHUTEIIBHO HEBHICOKOM BKJIAJEC B
oOuryro YIIIT HacaxaeHust 1OCTaTOYHO BEIUKA, YTOOBI CKOMIIEHCUPOBATH OLINOKY
nipu ouenke YIIII Bcero mpeBocTos.

ITocKOJIBKY OLEHKH MO METOAY 2 MOJYYEHbl C MPHUBICUECHUEM JaHHBIX O
Mmacce ACCUMUJISIITMOHHOTO ~ armapaTta W OWOJIOTHYECKH OOYCIIOBIEHBI U
XapaKTEPU3YIOTCS MEHBITUMHU OLTMOKAMU OTPEEICHUS, pacyeT U KapTUPOBAHHE
TOJIMYHOTO JIETOHUPOBAHMS yriieposia B (hUTOMACCE JIECOB B IIEJIOM Y PAIbCKOTO
pEerrMoHa BBINOJHEHO HA OCHOBE COOTBETCTByromuMX Tokaszarenern UIIII,
MOJYYEHHBIX TI0O METONY 2.
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Tabmuma 1.17

Ommobxku onpenenenus: YIIIT puromaccel mo qBym BapuaHTam pacuera, B
MPOLIEHTAX K (PAKTUUECKOMY 3HAUCHHIO

Meton 1 Metoxa 2
®pakrmus puromaccel | Jlisg ogHoro | Jis Bcex | Jlus omHOrO Jlimst Bcex
OTIPEICIICHNS | CIIy9aeB | OMPEICICHUS CITyJacB
CocHa (ecTeCTBEHHBIE HACAXKIECHHUA)
CTBOJIBI 464,9 25,5 60,0 3,3
BetBn 16638,1 914,5 1469,7 81,5
XBost 283,1 15,4 35,9 2,0
Kopuu 1534,6 108,5 169,1 12,0
Hanzemuas npeBoctost 125,7 6,9 41,3 2,3
O61ast APEBOCTOS 124,7 9,0 53,3 3,9
OO6Ias HACAKICHHS 63,6 51 57,4 4.6
CocHa (KyJbTypbl)
CTBOJIEI 224,3 15,0 161,2 114
BetBn 706,5 47,6 148,6 10,6
XBost 984,3 68,2 505,4 37,2
Kopuu 195,9 23,6 2154 26,5
Hanzemnast npeBocTos 37,8 2,6 44 8 3,3
O61mast {PEBOCTOS | 27,7 3,3 64,7 7.8
OO01mas HaCAKIEHHS 19,9 3,9 20,3 4.0
Eab
CTBOJIBI 897,3 73,3 50,1 4,1
BerBu 1920,9 156,8 215,8 17,6
XBost 765,1 62,5 348,7 28,5
Kopuu 919,5 84,3 71,9 6,6
Hanzemuas npeBoctost 186,0 15,2 54,0 4.4
OO1mas I[peBOCTOﬂ* 126,8 11,6 53,3 4.8
OG1I1ast HACAKICHUS 38,6 5,1 31,2 4,1
JIucTBeHHHIIA

CTBOJIBI 1065,1 146,3 45,3 6,2
BerBu 3148,2 432,4 98,1 13,5
XBost 840,5 109,4 480,9 62,6
Kopuu 1194,8 172,4 174,5 25,2
HanzemHuas npeBocrtost 460,0 58,0 39,8 51
OO0mas llpeBOCTOSI* 448,3 62,8 36,8 5,3
OG1Iast HACAKICHHS 73,6 11,9 35,2 5,8

52




Oxkonyanue Tadouns 1.17

Meton 1 Meton 2
Opakius puromacesl | Jlis ogHoro | Jlis Bcex | s omHOTO Jns Bcex
ONPENICJICHNS | CJIy4aeB | ONPECIICHUS CIIy4yaeB
bepe3a
CTBOJIBI 993,6 107,8 43,0 4.7
BetBu 2231,8 243,5 388,1 43,1
JIuctBa 669,5 12,2 230,0 24,8
Kopuu 866,7 133,7 53,0 8,2
HanzemHuas npeBoctost 250,6 27,0 30,7 3,3
OO1mas z[peBOCTOﬂ* 76,5 11,8 29,0 45
OO6Ias HACAKICHHS 33,2 5,6 33,9 5,7
Ay0
CTBOJIEI 158,9 25,4 48,8 7,8
BetBn 890,3 144,4 129,2 21,0
JluctBa 61,0 8,4 25,6 3,5
Kopuu 2366,0 411,9 110,9 19,3
Hanzemnast npeBocTos 37,3 5,4 30,6 4.4
O61ast APEBOCTOS 35,8 6,5 38,6 7,2
OO0Ias HACAKICHHS 16,3 4.0 51,5 12,5
byk
CTBOJIEI 78,8 12,0 49 6 7,6
BetBn 389,2 64,0 123,5 20,3
JlucTtBa 68,7 11,3 29,5 4.8
Kopau 172,1 27,2 42,0 7,2
HanzemHuas npeBoctost 21,9 3,4 41,1 6,7
O61mast {PEBOCTOS 15,9 2,7 37,9 6,8
OG1I1ast HACAK/ICHUS 16,0 4.4 14,6 4,0
Jluna

CTBOJIBI 124,8 29,4 35,4 8,3
BerBu 539,3 127,1 112,6 26,5
JlucTtBa 142,3 31,8 75,2 16,8
Kopuu 176,7 102,0 4,1 2,4
Hanzemuas npeBoctost 29,2 6,5 30,7 6,9
O61uast {PeBOCTOS 18,6 10,7 9,2 5,3

O6m1as ¢puToMacca ApeBOCTOSI paBHA CyMME Macc HaJA3€MHOM U TOJI3eMHOM; obmas puromacca
HACaXXJIEHUS paBHA CyMMe Macc OOIIei TPeBOCTOsI U HIKHUX SIPYCOB.
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Tabmuma 1.18
CpaBHeHHE OIIMOOK (ISl BCEX CIIydaeB) MPH OLIEHKE TOAUYHOTO MTPUPOCTa
(dbuTOMaCCHI HaACAKICHUH, BBITIOJTHEHHOM 110 IBYM METOIaM

Omm6ka onenku YIIIT duTomaccel HacaxaeHUN

_ o 5 5 = =
—_ = =
CpaBHUBaEMbIC METOIbI % E B3 = =5 = 3 =5
5 = 5212 o8 |© & | v K
T = = g
Merton 1 (ypaBuenue 5.1) 543 | 266,3 | 474 | 1329 | 15,6 14,8 5,8
Merton 2 (ypaBHenue 5.3) 6,7 293 | 225 | 134 4.6 5,7 5,8
OrtHo1leHue onmooK,
MOJYYEHHBIX T10 JBYM 8,1 9,1 2,1 9,9 3,4 2,6 1
metonam (1:2)

1.3. 'oquuHOE AENOHUPOBAHUE YIIIEPOAa B HACAKICHUSX JIECOOKPBITHIX
IIOMAaAeH YpalbCKOTO PErMOHA

1.3.1. Pac4yeT ronM4HOTO JCMOHUPOBAHUS yTiIepo/ia

Onenku YIIII mo 2-my MeTomy COTNIacHO CTPYKType ypaBHeHus (1.4) u ero
XapaKTepUCTUKaM, MOJYYEHHbIM C HCHOJb30BaHMEM Oa3bl gaHHbix UIIII mo
VYpansckomy peruony (265 omnpenesneHuil), ObLIM BBIIOJHEHBI HE TOJBKO IO
[lepMckoMy Kparo, HO U C HUCIOJIb30BAHUEM AaHAJIOTMYHOTO ajJropuT™Ma - IO
OCTAJIbHBIM 9 TeppUTOpUATBHBIM O00PAa30BaHUSIM PErHMOHA: aBTOHOMHBIM OKpyram
Amano-Heneukomy u Xantsei-MaHncuiickomy, pecnyosnukam Komu u bamkupum,
obnactasm  Tromenckoi, CepaioBckoii, Kypranckoit, YenaOuHckoil u
OpeHOyprckoit.

CBoJHBIE pe3yNbTaThl pacueToOB MpuBeneHbl B Tadn. 1.3-1.5, o6oOmeHHas
KapTa-cxema pacipeiejeHusi TOAUYHOro JEeNOHUPOBAaHUs yriepoaa B ¢puToMacce
HAaCaXJCHUM Ha TEPPUTOPHM YPAIbCKOTO pEruoHa IOKa3aHa Ha puc. 1.4.
3aKOHOMEPHOCTh M3MEHEHHs] CTOKa yriepojAa IO 30HAJBHOMY TPAJUEHTY (CM.
Tabya. 1.5 u puc. 1.4) B 3TOM cllydac B OCHOBHOM ITOBTOPSIET TAKOBYIO JIJIS1 3aI1aCOB
yraepoja (cm. tadma. 1.5 u puc. 1.2).

1.3.2. KaptupoBaHue roJIM4HOTO JESIIOHUPOBAHUS yIiepoaa
CBojHbBIC TIOKA3aTeNM TOJUYHOTO JEMOHUPOBAHUS yriiepoaa B ¢uToMacce
JIecOB YPalIbCKOTO peruoHa JaHbl B Ta0J1. 1.3, a KOJTWYeCTBEHHAsI XapaKTepPUCTHKA

€r0 TEPPHUTOPHAIBHOTO PACIPEACICHHS 0 YETBIPEM TpajaliusM, MPUHATHIM Ha
puc. 1.6, nana B Ta6. 1.4.
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Puc. 1.6. Pactipenienenne roqn4Horo A€NOHUPOBaHMS B UTOMacce HacaXIeHUH B pacyere
Ha JIECONKPBITYIO (B TpaHMIaX JIECHUYECTB) IUIOLIA/Ab. ['pajanuu JEeNOHUPOBAHMS YIIIEPOJa,

t/ra: | — 0,4-3,0; Il — 3,0-3,7; Il — 3,7-4,2; IV — 4,2-7,2. CujnonHoi duHHeH 0003HAYEHBI
TPaHUIIBl JICCHUYECTB, MYHKTUPHOW — IOXKHBIE TpaHULBL: | — TYHAPHI, 2 — JECOTYHAPHI, 3 —
CEeBEpHOHN Taiiru, 4 — cpeaHell Taiiru, 5 — 1oxkHOU Taiiru. bykBamu 0003HAYEHBI

aIMUHUCTpaTUBHBIE oO0pa3oBanus: A — SAAmano-Heneuxuit AO; b - Xantei-Mancuiickuii AO; B
— pecniyonuka Komu; I' — CepuioBckas o6 [ — Tromenckas 061.; E — Kypranckas 06:71.; K —
[Tepmckmuii kpaii; 3 — bamkupus; Y — YensOunckas 061.; K — OpenOyprckas o0:1.
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Taxum 06pa3oM, Ha OCHOBE C(OPMUPOBAHHOM 0a3bl JaHHBIX O (puTOMAacce
u YUIIII gist necooOpa3zyronux mopoji Y pajibCKOro peruoHa paspadoTaHa cucreMa
CBSI3aHHBIX YpaBHEHHMM JByX ypoBHeil. Ha mepBoM u3 HUX CTpykTypa (hUTOMACCHI
CONpsIKEHA CO CTPYKTypou naHHbIX ['YJID, B pe3ynbTaTe 4ero cocrapiieHa KapTa-
CXEMa pacHpeAesieHusl YTIEpOAHOrO IyJia IO JIECX03aM Ha JIECOMOKPBITON
mromaau 106 miH. ra oT JecotyHapel Smana no creneit FOxHoro Ypana. Ha
BTOpOM YypoBHe cTpykTypa YIIIl ¢uromaccel coBmerieHa MO PEKypPCUBHOMY
IIPUHLNAIY HE TOJBKO €O CTPYKTypod HaHHbIX [YJID, HO m cO CTpyKTypou
¢uTOoMacchl, T.e. C pe3ylbTaTaMHU IEPBOTO YPOBHS, M COCTaBJeHa KapTa-cxema
TOAWYHOIO JCNOHUPOBAHUA YIVIEPOJA, COBMELIEHHAs C IepBoM. XOTd BCE
3aBHCHUMOCTH CTaTHCTUYECKU JTOCTOBEPHBI, OCTAE€TCA MpoOjeMa OICHKH OIIHNOKH,
COBOKYITHOM MO O00OMM YpOBHSAM, 0€3 4ero TOYHOCTh MOJENIEd BTOPOTO YPOBHS
uckycctBeHHo  3aBblmaercss  (IlIBuaenko, 2002). IlogoOHyro oOmacHOCTb
HAKOIUJICHUSI CUCTEeMaTH4eCKOW OMMOKU TauT B ce0e M MPAKTUKYEeMbId OJIOUHBIN
OPUHIIMI ~ UMHTAIMOHHOTO  MoxaenupoBaHusi (I'opctko, OmnmreitH, 1978;
Pozenbepr, 1984).
JlaHHBIE TI0 TOJIWYHOMY JENOHUpPOBaHUIO yriepoga mno 305 necxozam
VYpanbcKoro peruoHa rnojay4eHbl BIEPBBIE.
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I'naBa 2
ABTOMaTH3MPOBAHHAS HHPOPMALMOHHAS CUCTEMA NMPOCTPAHCTBEHHOIO
aHAJIN3A 1eNIOHMPOBAHUS YIJIEPOAA JIECHBIMHU IKOCHUCTEMAMH Y PAJIbCKOI0
peruona

2.1. KoHuenuus npoeKTUPOBaHUs aBTOMaTU3UPOBAHHOW MHPOPMALIMOHHOM
CUCTEMBI MPOCTPAHCTBEHHOTO aHAJIM3a

ABTOMaTHU3MpOBaHHAsT  MHGOpPMAIMOHHAs  CHCTeMa, Kak  IPaBUJIo,
paccMaTpUBaeTCsl B BHJAE COBOKYIHOCTH IPOTPAMMHBIX MOJYJIEH, KaXKIbId W3
KOTOPBIX OCYIIECTBISICT YIpPaBJIECHUE KOHKPETHOM cdepoil esTeIbHOCThIO
opranuszauuu. IIporpaMmHbBlE MOIYNIH TaKXe€ BKIHOYAIOT KOHLENUUUA U
METO/IOJIOTUH TUIAHUPOBAHUSL M YNPABICHUS B PA3IUUHBIX chepax AesATEIbHOCTU
opranuzanud. Beibop coctaBa mojayneld B pamMkax HHGOPMAIIMOHHOW CHUCTEMBI
3aBUCUT OT Pa3MEpOB OpPraHHU3alMHU, €€ TEXHOJOTUYECKUX OCOOEHHOCTEH, cepbl
€€ JIeSITeIbHOCTH, OCOOEHHOCTH OpTraHU3allK POU3BO/ICTBA.

JIto6o0i1 mporpamMMHbIA MOAYJIb WH()OPMALMOHHOW CUCTEMBI MPEACTABIISET
co00l MOJIeNb ONMPEAEICHHOTO aBTOMATU3UPYEMOI'O TEXHOJOTHUYECKOIo Mpoliecca
WIM Kakoro-iauOo MoApa3fesieHus] OpraHu3allil U MOKET ObITh MPEJCTaBIEH B
BUJIE COBOKYITHOCTU €0 MPOTPAMMHBIX 3JEMEHTOB M CHUCTEMHBIX CBSI3€H MEXIY
TUMHU 3JEMEHTaMH, KOTOpbIE U 3aJal0T CTPYKTypy Moxayis. Takum oOpazom,
KOHLEMNIMS MPOEKTUPOBaHUSI HMH(OPMALMOHHON CHCTEMbI MPOCTPAHCTBEHHOTO
aHanu3a JCNOHMPOBAaHUSA YIVIEPOAA JIECHBIMM SKOCHCTEMaMH 3aKIIOYaeTcs B
MOJIEJIMPOBAHUHU CTPYKTYpPbl MOCPEACTBOM BBIOOpAa HEOOXOIUMBIX ISl CUCTEMBbI
IPOrPaMMHBIX 3JIEMEHTOB M 33JaHUM (DYHKIMOHAJIBHBIX CBA3EM MEXIY STHUMHU
AJIEMEHTaMHU.

[IporpamMHBI€ 3JIEMEHTHI JIFOOBIX MOJYJIEH MOTYT OBITh KIacCU(HUIIUPOBAHBI
Mo omnpeAciieHHbIM Tpu3HakaMm. Ha puc. 2.1 mpeacrtaBieHa kiaccudukarus
MPOrPAMMHBIX AJIEMEHTOB MO (YHKIHOHAIBHBIM MPU3HAKAM.

Ha puc. 2.1 BBeneHbI ciieaytoue yCIOBHbIE 0003HAUCHUS:

1 — oOpaieHre K mporpaMMaM yIpaBJIeHHs JaHHBIMU (3aIlyCK [IPOrpamm).

2 — 3ampoCHl JaHHBIX, TPOBEJCHIE BHIOOPKU JAHHBIX, BHECEHUE TAHHBIX U TIP.

3 — JaHHEBIE.

4 — naHHbIe, PE3yJIbTAThl BEIOOPKHU, PE3YJIbTATHI.

5 — oOpaileHue K nporpaMmam pacdeTa BeJIMYMH U MoKa3aTesiel Ha OCHOBE
MOJIyYEHHBIX JaHHBIX (3aIlyCK MPOrpamm).

6 — pe3ysbTaThl IPOBEICHUS aHAIN3A.

[ — rpe/icTaBlIeHUE PE3yJIbTaTOB PacyeTOB B BUJE (OPM, PE3yNIbTATHI.

8 — oTueTHbIE (POPMBI.

Kak mokazano ua puc. 2.1, knaccudukainus BKIOYAET 5 OCHOBHBIX BHUOB
MPOTrPAMMHBIX AJIEMEHTOB, XapaKTEPUCTUKU KaXKIOr0 M3 KOTOPBIX PACCMOTPEHBI
HUXE.
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SAnpo cucremsr (6a3bl JaHHBIX )

[IporpamMMbI 1 aNTOPUTMBI B3aUMOJICHCTBUS C SIPOM CUCTEMBI
(mporpaMMBbl HaYAIEHOW 00PaOOTKH, YTCHUS, BRIOOPKH
JAHHBIX H TIp.)

() L ()

INonp30BaTenbcKue MPUIIOKEHNST €---

) O)!

I
1
1
1
1
1
I
I
|
1
PacueTHbIe TpOrpaMMBbl M aTOPUTMBI (IPOTrPaMMbI OCHOBHBIX !
o pacyeToB U IpeoOpa30oBaHUN TaHHBIX — MOYJIbHBIN COCTaB :
I
I
1
1
1
1
1
I
I
I
1
1
1

Q \ 4 8

DopMbl

Puc.2.1. Knaccudukanus mporpaMMHBIX 3JIEMEHTOB 110
(yHKUIMOHATBHBIM MTPU3HAKAM

Anpo cucrembl (0a3bl JaHHbIX). B daitnax crpykrypsl bl dbukcupyrorcs
CTPYKTypa XpaHEHHUs JTaHHBIX W CBOMCTBA OOpPaOOTKU ISl KaXJAOW EIUHUIIBI
JAHHBIX (711 KaXIoro moiis JAaHHbIX). B ¢aiinax crpykrypst BJ[ Moryt ObITh
OTPa)XEHBI CIEAYIONINE COCTABISAIONINE NH(DOPMAITMOHHONW CUCTEMBI:

- TEepPBUYHBIC IaHHBIE CUCTEMBI (TaHHBIC MPOOHBIX IUIOMIA/ICH, U T.11.);

- CHUCTE€Ma KPUTEPHEB OIEHKH COCTOSHUSI BHEITHEH CPEJIbI;

- TOKa3aTel W WHJIUKATOPhl, HAa OCHOBE KOTOPBIX TMPOU3BOJIUTCS
aHaJIU3 U PacueThl;

-  «BHYTPCHHHE TTOKAa3aTeI» (cBeneHMS 0 COTPY/THHKAX,
OCYIIECTBJISIONINX PaCcUYeThl MIIM 3alPOCHl K IAHHBIM; CTATHCTHYECKHUE JAHHBIC O
HanOoJIee YaCThIX 3aIpocax K JaHHBIM H TIp.);

- pe3ynbTaThl BBIYMCICHUH, NMPOW3BEACHHBIX HAa OCHOBE BHYTPCHHHX
CTaHJApTOB, TIOKa3aTeeH U MHINKATOPOB;

- Tpouue.

IIporpaMMbl W aJrOPUTMBI  B3aMMOAEHCTBUSL € SIPOM  CHCTEMBI.
OCHOBHOE Ha3HAUYEHHE JAaHHBIX MpOrpamMMm — ocyliecTBieHue ynpasienus bJ[. Bee
MPOTPAMMBI U aJITOPUTMBI MOYKHO TOJPA3/CIUTh HA CIEAYIOIMIUE TPYIIIIHI:
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- TpOrpaMMbl IEPBUYHON 00pabOTKU JaHHBIX W BBOJA JaHHBIX B B/l (B
T.4. IPOTpaMMbl POBEPKU BBOJIMMBIX JJAHHBIX Ha COOTBETCTBHE);

- NOpOorpamMMbl, OCYLIECTBIISIIOIINE 4YTE€HHE NaHHbIX B BJl B 3amanHOM
NOCJIEN0BATENBHOCTH;

- NpOTpaMMbl, OCYIIECTBISIONIME BBIOOPKY JHaHHbIX u3 bJl mo
3aJIaHHBIM TIapameTpaM (KpUTEPUsIM);

- OporpamMMbl UHTEPIPETALMA [TOKA3aTeNIed U UHANKATOPOB;

- [OpOrpamMMBbl pacyeTa 3Ha4€HUW Ha OCHOBE 3aIlpallluBACMbIX JaHHBIX.

Bce nmporpammbl 1 anropuTMbl MPECTaBISIIOT OO0 MporpaMMHbIN ko1, B
HeNsx n30exanus OMMOOK MPHU YTEHUH M BCTaBKE JAHHBIX, HEOOXOIUMO CO3JIaHUE
IIPOTPaMMHBIX KOJIOB BC€X BHIOB 3anpocoB K bJ[ m wux mnociaexgyromas
CTaHJAPTU3ALMsA, T.€. YCTAHOBJICHUE BHYTPHOPTAHU3ALMOHHBIX CTAHIAPTOB IS
IpOLEAYp IOJYyYEHUS M BCTABKM JAHHBIX C YYETOM IIEPUOJOB BPEMEHH, 32
KOTOPBIE 3apalliBalOTCs (BCTABIISIIOTCS) JaHHBIE, TUMIOB JaHHBIX U Tip. [Ipu s3TOM
OTIafaeT HeoOXOJUMOCTh HAaNMCaHMs MPOrpaMMbI-3allpoca MpPU  CO3JaHUU
IIOJIB30BATENbCKAX  IPWIOKEHUH, BMECTO 4ero BBI3BIBACTCA YK€
CTaHJAPTU3UPOBAaHHAs NporpaMma, KOTOpass HpenocTaBisieT oO0paboTaHHbIE
JAHHBIE B OKHO JIMAJora.

Ionb30BaTe/IbCKHE  MPHUJIOKECHUS. Ha3naueHne MOJIb30BATENIBCKUX
npwiokeHul B pamkax KHMC npoMBIIIIEHHOTO NPEANPUATHS — YIPaBICHHE
naHHbIiMU.  [lonmp3oBarenbckue  MOPUIIOKEHHS  OOECHEUYMBAIOT  COTPYIHUKOB
HPEANPUATHS BO3MOKHOCTSIMU:

[lomy4yeHuss NaHHBIX W pPe3yJbTAaTOB BBIOOPKM 3a pa3IMYHBbIE MEPHOBI
BpeMeHH. lleprnoapl BpeMeHM 3amar0TCs BBOJA COOTBETCTBYIOLIETO ITapaMeTpa,
KOTOPBIM MepeaeTcss MporpaMme, HUCIOIHSIOMENH BBIOOPKY B COOTBETCTBHH CO
3HAYECHUSAMH [1apaAMETPA.

BBona pgannbix mius BHeceHus B bJ[ m manmpHeimiert oOpaboTku. B maHHOM
Cllyyae IPUIIOKEHUE [TOJDKHO MPENOCTaBIIATh ITOJIB30BATENIO Ul 3allOJIHEHUS
dopMy, coaepxkallyr0 TOJii BBOJAa JAaHHbIX. [l0 OKOHYaHMM 3amOJHEHMS
noJjib30BareneM (OpMbI  BBI3BIBAETCS UCIOJIHAMOIIAA IMporpamma, KoTopas
obecrieunBaeT BBOA JaHHBIX B bJl. B mensx wn30exkaHws oOmmMOOK BBOJA
PEKOMEHIYyeTCsl  NpEABAapUTENIbHAST IPOBEPKA  HCIOJHAIOLIEH  MIpOrpaMMOin
BBEJICHHBIX JaHHBIX HAa COOTBETCTBUE TpeOOBaHUSAM K (hopMary AaHHBIX HEpen
OCYILECTBJIEHUEM MPOLEAYPHI BBOIA NaHHBIX B B/I.

PenaktupoBaHus panee BBEICHHBIX JaHHbIX. Kak npaBuio, nmoapasymeBaercs
cleayrolIas Mmocile0BaTeNIbHOCTh: YTeHue (BhIOOpKa) maHHbIX U3 bJI; o6paboTka
ITOJTYYEHHBIX JAHHBIX B OKHE IOJIb30BATENBCKOIO IPUIOKEHHUS; BCTABKA JAHHBIX B
bJI. Jlamnas mponeaypa MOpPEACTaBIsIET COOOM  COBOKYIHOCTH  JIBYX
BBILIEIIEPEYNCIIEHHBIX.

VYaanenue paHee BBOAMMBIX JaHHBIX. B 1mensx oOecnedeHuss BO3MOXKHOCTH
BOCCTAHOBJIEHMSI JIaHHBIX B CIIy4a€ HENPOMU3BOJBHOIO YyJaJ€HUs JaHHBIX
II0JIB30BATEISIMU PEKOMEHIYETC CIIEYIOIIasi OpraHu3alus MpoLeayphl yIaJICHHUS:

Coznanne 0HOOAMTOBOTO MOJI MHAMKATOpa aKTUBHOCTH YYETHOH 3amucu
pu npoektupoBaHuu cTpykTypsl b/ (Tabmuma FDT).
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UreHne [aHHBIX [MOCIENOBATEIbHO, IO KAXKIOW YYETHOM  3aIuCH,
MOJJICKAIIEN yAAJIEHUIO W BBIBOJ JIaHHBIX B OKHE II0JIb30BATEIBCKOTO
MIPUIIOKECHUSL.

[IpucBoeHME TONKO WMHIMKATOpA AKTUBHOCTH KaXIOW YHAIsIEeMOW YYETHOMN
3alUCU 3HAYEHUS, COOTBETCTBYIOIIETO HEAKTUBHOMY CTATYCY YYETHOM 3alKCH MO
KOMaHJI€ M0JIb30BATENsA, UCXOASAIIEH U3 NPUIIOKEHUS.

BcraBka nmannbix B B/I.

PenaktrpoBaHre TEKCTa BHYTPU OKHA MOJIb30BATEIBCKOrO MPUIIOKEHHUS.

OtoOpakeHHEe TMOJTYYCHHBIX JA@HHBIX B €AMHON (opMe U BO3MOXKHOCTDH
MaHUITYJIUPOBAaHUWE JIaHHBIMU, a TaKXE€ BO3MOXKHOCTh BBI30BAa MPOrpamMm
JAJpHEUIIIEr0 pacyeTa JUisl I[OKa3aTellel, YKa3aHHBIX IIOCPEICTBOM OKHA
PUIOKEHUS.

OtoOpaxkenue u meyaTb (OpM, CPOPMHUPOBAHHBIX IIOCIE MPOBEACHUSA
OCHOBHBIX PacyeToB.

PacyeTHble mnporpaMMbl M aJropuT™Mbl. PacueTHble TporpaMMmbl U
JITOPUTMBl ~ OCYIIECTBIISIIOT ~ OCHOBHBIE ~ pacueThl W IpeoOpazoBaHUs.
MartemaTH4eCcKHe U CTATUCTUYECKUE METO/IbI, ONITUMU3AIMOHHBIE MOJIEIIH, MOJIEb
«JIEpEBO PpEILICHHI» W TP. MOTYT PEaIU30BBIBATHCA B paMKax HPOrpaMMHBIX
Moxayieil. PaccunTaHHble BENIMYMHBI TP HEOOXOJMMOCTH  OKOHYATEIHHO
UHTEPIIPETUPYIOTCA B COOTBETCTBUU C MPHUHATHIMU HA MPEANPUATHN CTaHIAPTAMU,
U TiepeaatoTcs B (POpMEI.

OTt4yerHble ¢opmbl. Bece pesynbTaThl pacdyeToB JOJKHBI OTOOpaxaThCsl B
BUJIE CTaHAAPTU3UPOBaHHBIX (popM (B coorBeTcTBUU ['OCTaMm, 1nb0 BHYTpEHHUM
CTaHJapTaM, B 3aBUCUMOCTH OT Ha3zHauyeHus). Taxxke, Mpu HEOOXOIUMOCTH,
BO3MOYKHO MCIIOJIb30BaHUE aJIbTEPHATUBHBIX OTYETOB (AMAarpamMMmbl, TpapuKH,
reorpauueckue KapThbl, CXEMBbI).

[Ipu mpoekTUpoBaHMM ¥  pealu3aluid  WHOOPMAIMOHHOW  CHCTEMBbI
IIPOCTPAHCTBEHHOI'O aHAJIN3a JACNOHMPOBAHUS YIVIEPOAA JIECHBIMUA 3KOCHUCTEMaMU
VYpanbckoro pernoHa ObUIM HCIOJB30BaHbl MPOTrpaMMHBIE AJIEMEHTHI COIJIACHO
W3JI0)KECHHOW BBILIE KOHIIETILUH.

2.2. CTpyKTypa ¥ CUCTEMHBIEC B3aMMOCBSI3M TPOTPAMMHBIX KOMIIOHEHTOB
CHUCTEMBI

CTpyKkTypy W B3aMMOCBSI3U DJIEMEHTOB  CO3JaHHOM HMHGOPMAIMOHHOMN

CHUCTEMbl MOXXHO TIPEACTAaBUTHh B BHUAE cxeMbl (puc.2.2.). Ilpunsarsie Ha puc. 2.2,
yCJIOBHBIE 0003HAUYEHUSI U KPATKHUE MOSICHEHUS K CXeMe TIpe/ICTaBIeHbI B Ta0. 2.1.
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Tadomuma 2.1

VYcnoBHbIE 0003HAYCHMS U TIOSICHEHMS K CTPYKTYPC CUCTCMEI

YcnoBHOE
0003HaUYeHME

IlosicHenUs

baza
JTAHHBIX

B 06a3zax naHHBIX pa3MenialTcs:

- nanapie mpoOHBIX Twiomaxe ([AI1IT) dwuromaccer u
TOJIMYHBIX NMPUPOCTOB puTomaccel o 10 moponam (Bcero 20
daiinoB 0a3 gaHHBIX, Ha pHC. 2.2 0003HAYEHBI HA3BAHUSIMU
nopoj — «oepesa» u T.11.);

- 3HaYeHUS] KOP(PPUIIMEHTOB pPACUETHBIX YpaBHEHHI
(KPY) nmns pacuera QutoMacchl W TOAWUYHBIX TMPUPOCTOB
dburomaccel mo 10 moponam (2 ¢aiina 6a3 1aHHBIX, Ha puc. 2.2
o6o3HaueHbl «KPY mms pacuera dutomacce» u «KPY s
IPUPOCTOB (PUTOMACCHI»);

- 3HauYeHUs (PUTOMACCHl M MPUPOCTOB (UTOMACCHI TIO
dpakuusaM © 1O KjJaccaM Bo3pacTa IS JIECHUYECTB
VYpanbckoro @enepanbaoro Okpyra (2 ¢aitna 6a3 1aHHBIX, Ha
puc. 2.2 0003HauEHbI «3HAYEHUS (PUTOMACCHI» U «3HAUCHUS
MPUPOCTOB (PUTOMACCHD).

Bcero cozmano 24 ¢aiina 6a3 nanaeix B CYBJ[ ADABAS. Ha
puc. 2.2 ykazarenu, UCXOHsIMe OT 0a3 JaHHBIX (CBEPXY)
0TOOpaXaroT 3aMpOoChl JaHHBIX; YKa3aTelH, BeAylIre K 0a3zam
JAHHBIX (CHU3Y) OTOOpaXKArOT 3aluCh WIM PEIAKTUPOBAHUE
JAHHBIX. 3aluCh, pPEJaKTUPOBAHUE, MPOCMOTp 3amuced 0Oa3
JTAHHBIX, BHIOOP HE3aBUCHMBIX W 3aBUCHMOM IMEPEMEHHBIX U
UCKJTIOUCHUE YHCJIa HE3aBUCUMBIX TIEPEMEHHBIX TMPU pacueTe
KPY ocymectsisarorest nocpeactsom llpuioxenni.

DyHKIUA
IIpunoxenus

[MpunoxkeHus peanu3oBaHbl B BUIE Auaioros B cpene Natural.
[ToapazymeBarOT akTUBHOE B3aMMOJICMCTBUE C TOJIb30BATEIIEM
— 3aIpaliMBaIOT BBOJA JAHHBIX IS BBOJA U PEIAKTUPOBAHUS,
KPUTEpHUEB NOMCKA NAHHBIX W pacyeTroB. B pamkax omHOro
[IpunoxeHus MOXKET ObITh peain30BaHO HECKOJIbKO DyHKIMIA
[Ipunoxenus.

[Ipn nomonm @ynkuwmii [Ipunoxkennii 0CymecTBIAIOTCA:

- npocMoTp, usmeHenue u BHecenue JIIIT ¢puTomacce u
TOJIMYHBIX MPUPOCTOB (puTomaccel no 10 mopomam (Bcero 6
Oynkuwmii [Tpunoxennii);

- BbIOOp HE3aBUCHUMBIX M 3aBUCHMOM NEPEMEHHBIX JIf
pacuera KPY ¢uromaccet m KPY mnpupocroB (Bcero 4
Oynkuwmii [Tpunoxennii);

- npocMoTp u BHeceHue 3HaueHuid KPY duromaccel u
KPY mpupocroB c¢ knaBuarypbl (Bcero 4 @DyHKUUi
[Tpunoxenuit);

- IPOCMOTP, BHECEHHE MW  HW3MEHEHHE 3HAYCHUI
IUIOIIAJIEN, 3aHMMAEMBbIM MOPOJOM, M 3araca II0 Kjaccam
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BO3pacTa Mo | JEeCHWYEeCTBY, U NAIBHEHIIMN 3alyCK pacuera
3HaUYeHUN (UTOMAcChl U MPUPOCTOB (uTOMacchl (Bcero 6
Oyukuun [Ipunoxenuid, npu pacuyeTe 3HAYECHUNW TPUPOCTOB
¢buTOMacCChl M3MEHEHUE 3HAYEHUN 3aHUMAEMbIX IUIONIaJed U
3amaca He JIOIyCKaeTcs).

Ha puc. 2.2 ykazarenu, wucxomadmue oOT DyHKIUN
[Tpunoxenuit (creBa) 0TOOpaXaroT 3aMuCh W
pEIaKTUPOBaHUE JaHHBIX, TPAHCIOPTUPOBKY JAaHHBIX B
pabounii ¢aiin wim mepeaady MaHHBIX B [Ipunmoskenune wmum
Pacuetnyio mnporpammy wuiam pabouuit (aiinm; ykazarenw,
Benyme Kk Ouykuusam [lpunoxenuil (cnpaBa) oTOOpakarOT
TPAHCIIOPTUPOBKY pE3yJbTAaTOB 3alPOCOB K 0a3aM JaHHBIX
WJIM TIOJIyYEHHUE JAaHHBIX U3 apyroro [Ipunoxenus.

PacuetHas

Pacuernsie nporpammbl peanu3zoBaHbl B cpenae Natural.
[TogpazymMeBaloT  MAacCMBHOE  Y4acTHE  MOJIb30BATES;
OCYILIECTBJISIFOT pacyeT 3HAYEHUH HA OCHOBE JaHHBIX,
nepenaBaembix u3 [Ipunoxxenus nam u3 6a3bl TaHHBIX.
PacueTrHbie mporpaMMbl BBITIOJIHSIOT CIEAYIONINE (QYHKIUU:

- pacuer KPY nna pacuera duromaccst u KPY nns
pacuera npupocToB puTOMacchl 1o crnocody YeOrliena;

- pacuer t-kpurepuss CTbhIOJEHTA M Ha OCHOBE €ro
3HAYEHUH aBTOMATHYECKOE HCKIIOYEHHE MalO3HAYMMbIX
HE3aBUCUMBIX IEPEMEHHBIX U3 YPABHCHUI;

- pacuer 3HaueHuil ¢uTOMacchl 1Mo 1 JTECHUYECTBY U MO
BCEM JIECHUYECTBAM C JaJbHEWIIEH TPaHCIOPTUPOBKOU B
pabountii daiin 4;

- pacyeT 3HAYCHHM TOJUYHBIX MPUPOCTOB (GUTOMACCHI TIO
1 necHUMYeCcTBY W TO BCEM JIECHMYECTBAM C JajbHEUINICH
TPAaHCTIOPTUPOBKON B paboumii aitn 3 (mpu pacuere
npupoctoB kpome KPY mns pacdera mpupoctoB ¢hruoTMacchl
TaK)K€ MCIIOJIB3YIOTCS 3HaUeHUs PUTOMACCHI — puC. 2.2);

- npoure pacuerbl (MpOBEpPKa JJaHHBIX, KOMIIOHOBKA
JTAHHBIX U T.]1.).

Ha puc. 2.2 ykazarenu, ucxogsamue or PacueTHbIX mporpamMm
(cieBa) OTOOpaXarOT peAaKTUPOBAHHWE JIaHHBIX; YyKa3aTelu
Benymue Kk IlpunoxenusMm  (cmpaBa) — OTOOpakarOT
TPAHCIIOPTUPOBKY AaHHBIX U3 [IpunoxeHui.

Pabouuii

Cozpatorcs [Ipunoxkenusasmu wid PacueTHbIMH MTporpaMMmamMu
B cpexe Natural. CogepxxaTr BcmoMorareiabHbIE HAOOPHI
JAHHBIX,  HEOOXOMWMBbIE  JJIi  pacueToB  WIH  JUIs
TpaHcrioptupoBkn JaHHbix B [MC. Bceero co3maercs 4
pabouux (daiina:

- 2 pabouux ¢aina coaepkar HE3aBUCUMBIE H
3aBUCUMYIO MEpEMEHHbIE, Yel mepeyeHb popMUpyeTcs 4epes
[Tpunoxenus (paboure daitnsl 1 u 2 — puc. 2.2);
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- 2 paboumux (paiina coaepkar 3Ha4YeHUs (PUTOMACCHI U
NpUPOCTOB (pUTOMACCHl M HCIOJNB3YIOTCS IS UMIIOpTa
nanubix B ['UC (paboune ¢aiinst 3 u 4 — puc. 2.2).

[Ipu dopmupoBanun padouux aitioB 3 U 4 CyMMHUPYIOTCS
BCE KJAacChl BO3pacTa KakIOH TOpPOABI, a  TakKkKe
pPacCUMTHIBAIOTCS CyMMapHBIE 3HAuUEHHUS BCEX KJIAcCOB
BO3PAacTOB BCEX MOPOJ ISl KAXKJIOTO JICCHUYECTBA.

Ortuer

[IpencraBnsstor  coboif  TUMOBBIE  OTYETHBIE  (POPMBL,
BeimoniHeHHele B Natural — Reporter.  OcnoBoii s
(dopMupoBaHUs UMEIOT 0a3bl NAHHBIX «3HAYCHHSI MPHUPOCTOB
¢uToMacce» M «3HaueHus (uromacce». Bo Bcex oTuerax
IPEICTABIISIFOTCS 3HAUEHUs Kak (PUTOMAacchl, Tak U IPUPOCTOB
dbuTOMACCHI.

Bcero peanuzoBano 6 TunoBsix dhopm (puc. 2.2):

- OTYET, MOKA3bIBAIOLIMI 3HaueHus Mo ¢pakuusMm mno 1
nopozie st 1 necHuyecTBa (MPEACTABIAIOTCS 3HAYEHUSI BCEX
KJIaCCOB BO3pacTa);

- OTYET, MOKAa3bIBAIOIIMN 3HAYEHUS MO (PpakuusIM BceX
nopoa Ay 1 jecHuyecTBa (CyMMHUPYIOTCS 3HAY€HUS BCEX
KJIACCOB BO3pacTa);

- OTYET, MOKA3BIBAOIINK CyMMYy 3HAQY€HUHW IO BCEM
KjlaccaM Bo3pacta mo | mopojae AJis BCeX JICCHHYECTB
(cymmupyroTCs 3HA4YEHHS IS BCEX JICCHHYECTB IO KJlaccam
BO3pacTa 3aJlaHHOU MOPOIbl);

- OTYeT, TOKa3bIBAOIIMN 3HaueHUs 1o (Qpakuusm 1
KJ1acca Bo3pacTta 1o 1 mopojie /i BceX JECHUYECTB (3a4at0TCs
3HaYEHUs Kjlacca BO3pacTa U MOpoJibl);

- OTYET, MOKAa3bIBAIOIIMN 3HAYEHUS MO (PpakuusIM Bcex
KJIaCcCOB BO3pacTa BCEX TMOPOJ s BCEX JIECHUYECTB
(cymMMupyroTCS 3HAauY€HHUs BCEX KJIACCOB BO3pacTa M BCEX
opon);

- OTYET, MOKA3bIBAIONINI 3HAYCHHSI 1O KJlaccaMm BO3pacTa
Mo BCEM TMOpOAaM /I BCEX JICCHUYECTB (CyMMHPYIOTCS
3Ha4YeHUs PpaKuil U BCEX MOPOJ).

Kapra

Kapter peanuzoBansl B cpene [MC «Kapra 2008» Bepcus
10.5.2. OtoOpaxaroT rpaHulbl JECHUYECTB B paMKax KapThbl
VYpansckoro ®enepanbHoro Okpyra, U coiepkaT 3HAUYCHUS
¢buTOMACCHI U TOIUYHBIX MPUPOCTOB (PUTOMACCH TIO KaXKJI0M
MOpoJEe, a TaKkKE€ CyMMapHble 3HAYEHUS BCEX KJIACCOB
BO3pacTa BCEX MOPOA I KaXIoro jecHuuecrBa. OCHOBOU
U1t popMUpOBaHUS UMEIOT pabouune haiisl 3 u 4.

Bcero peanuzoBano 2 kapThl (OTOOpaKaroluxX 3HAYCHUS
(uTOMaCChl U PUPOCTOB (HUTOMACCHI).
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7 <« | Vkazareinb OTO6pa}Ka€T BCEC ITIOTOKH JaHHBIX,

Yiasarei 3aJIeiCTBOBaHHBIX IPU (POPMUPOBAHUU 3HAUECHUHN (PUTOMACCHI.
JABHXKCHUA JAaHHBIX

no puromacce | YKazarenu, wucxoasgmme w3 b/ paccmarpuBaroTcs Kak

3aMpOChl,  BXOMSINME —  [POrpaMMbl  3alHMCH WM
pelaKTHPOBAHUS JAHHBIX.

8 | ______ VYkazaTenb oToOpaxaer BCE TIOTOKH JTaHHBIX,

Viasates 3a/ICHCTBOBAHHBIX NpU (HOPMHUPOBAHUH 3HAYCHHH T'OJUYHBIX

JBIKEHUA AHHBIX | IPUPOCTOB  (pUTOMACCHl. YKazarenu, wucxojsaumme wu3 bJl
HOHPHPOCTAM | naccMaTpUBAIOTCS KakK 3allpOChl, BXOJMINUAE — IPOrPAMMBI
3aIMCU WM PEJAKTHPOBAHUSA JAHHBIX.

9 Vkazareib oToOpa)kaer BCE ITOTOKHU JIQaHHBIX,

VkasaTens 32/ICICTBOBAaHHBIX TMpPU (POPMHUPOBAHUHU JAHHBIX IPOOHBIX

IJIoIaae. Ykaszarenu, ucxondmue u3 b/l paccmarpuBarorcs

FRIDRCHI AP | kak  3amIpOChI, BXOASAIIME — IPOTPAMMBI  3alUCH  HWIM
MIPOOHBIX PCAaKTUPOBAHUA JaHHBIX.

IIoIaAcH

2.3. PacueTHbIe METO/IBI U AJITOPUTMBI AHATTUTUYECKOTO OJIOKA CUCTEMBI

AHanuTudeckuil OJOK HMH(POPMALMOHHON CHCTEMBI MPEACTABISIET COOOM
COBOKYNMHOCTh PacueTHbIX mporpamm cuctemsl (puc. 2.2.), a Takke Mporpamm
POMEKYTOUHBIX PACUETOB IPU BBOJE JAHHBIX U 3aIIPOCAX K JAHHBIM.

B pamkax aBTOMaTH3MpPOBAHHONW CHCTEMBI MPOCTPAHCTBEHHOI'O aHaIW3a
JETIOHUPOBAHUS  yTiepofa AaHAJUTHYECKU OJIOK  BKJIIOYAET  CIEIyIOIIHe
pacyeTHbIE TPOLIETYPHI:

1. Ha ocHOBe cTaTHCTHUYECKOW 00paOOTKU JAHHBIX MPOOHBIX TUIOIIAACH —
BBISIBJICHHE IIOKa3aTened (HampuMep, BO3pacT U 3amac, OTHOILIEHUE (uromacchl
JMCTBBI K BEJIMYMHE 3amaca U T.JA. JAJIA JIECOB ONPENEICHHOW MOPOJbI M Kjacca
BO3pacTa), OKa3bIBAIOIIMX BIMAHUE HAa (PUTOMACCY U MPUPOCT (PUTOMACCHI, U, KaK
CJIEJICTBHE, Ha YIJIEPOJAOJACHOHUPYIONIYI0 CHOCOOHOCTH JIECOB Ka)KJAO0W MOPOJBI,
dbpakiuu 1 Kjiacca BO3pacTa, U OTpakKeHUE ITOTO BIUSHUS B BUE KOADPUIIUEHTOB
pacuetHbix ypaBHeHuil (KPVY). J[lanHas pacueTrHas mpoueaypa MOXKET
OCYHIECTBJISTBCA  pa3Nu4yHbIMM  crnocobdamu. B KOHeyHOM  BapuaHTe
UHPOPMAIIMOHHOM cUcTeMbl pacder npomsBoautcs B cpene ADABAS u Natural
1o cnocody YeOriena.

2. Pacuer kputepueB sl BBISBICHHS CTENEHU BIUSHUS KaXIOTO U3
nokazaTesiel Ha pe3yJIbTUPYIOLIYIO YIIIepOI0ACTIOHUPYIONIYIO CIIOCOOHOCTD JIECOB
KaXI0W mopoisl, (ppakuuMu U Kiacca Bo3pacta. B kauecTBe KpuTepus CTENEHU
BIUSIHUS ObLIT BEIOpaH t-kputepuii CThIOACHTA.

3. Ha ocHoBe 3HaueHHMI KpUTEPUEB, OLICHWBAIOIIUX CTENEHb BIUSHUS -
aBTOMATHYECKUH  OTOpOC  TeX  TMOKa3aTese, BIUSHUWE  KOTOPhIX  Ha
YTAEPOJOACTIOHUPYIONIYI0O  CIOCOOHOCTh  JIECOB  He3HauuTenbHo.  OTOpoc
ocyulecTBisieTcss no 3HadeHuto t-kpurepusi CTblOofeHTa — HE3HAUYUTEIbHBIMU
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NPU3HAIOTCSI T€ IEPEMEHHbIE, 3HAaYeHUe t{-KpUTepus IO MOAYJII0 KOTOPBIX
MOJy4Yrsioch MeHee 1,9.

4. Pacuer yriaepoJoJENOHUPYIOMIEH CIOCOOHOCTH JIECOB  KaXKIOM
nopobl, GpaKkiMy U Kilacca BO3pacTa MmyTeM MpousBeaeHus nonydeHHbx KPY Ha
3HAQYEHUSI COOTBETCTBYIOIIUX MOKA3aTENCH.

5. BcnomorarenbHble pacueThl (pacueT 3amaca KaXKIOW  MOPOJIbI,
dbpakuuu U Ki1acca Bo3pacta Ha 1 ra 3aHUMaeMoOl IUIOIIAIN; IPOBEPKAa BBOJIUMBIX
JAHHBIX Ha COOTBETCTBHUE TPeOOBAaHUSIM; CyMMHpOBaHHE 3HAUCHUN (pUuTOMacChHl U
IPUPOCTOB (PUTOMACCHI TIPpU (OPMUPOBAHUU OTYETOB M MPOBEICHUU 3apPOCOB K
JTAaHHBIM U T.1.).

Hwxe mompoOGHO paccmoTpeHbl croco® YeOwimeBa, pacuer -Kputepwus
CreronenTa, anroput™ pacueta KPY, anroputm pacuera 3HaueHuii puromaccsl u
IPUPOCTOB (PUTOMACCHI.

2.3.1. Crtoco0 YeOrnImeBa

CormacHo  cnocody  UYeObllieBa  MHOXKECTBEHHOE  KOPPEISLMOHHOE
ypaBHEHHE MOKHO MPUBECTH K BUAY:

Mo Nz Tl |2y €3Gy €adia)
f, I3 1 1y 1y 1 PR M4
o —pe 4 r23_‘92(1'2) 53(j3)+r32 1 r34_ I3, 1 I3, F20)
UCiICaICTa - 12%2(j;) 1 r23 1 r23 1 r23 r24 1 r23
rp, 1 r, 1 1y rp, 1
g T 1
C OCHOBHOM OIINOKOMN
2
f, hs Ny
? 1
f, N s Ty
2
0'1_234,,_1_r2_ 1 1y _ L, 1 1, _ (2 2)
2 12 1 r 1 r .
0, 23 r 23 Tog
23
rp 1 2w 1 Iy
R, 1

rae fpg — KO3GOUIMEHT KOPPEIsALMU I ClIydalHbIX BenmumH X, U Xq (#id
HE3aBUCHUMBIX NMEPEMEHHBIX YPaBHECHMUS);
&;, - HAX0IUTCA 1O hopmyJIe:

X =X,
Eici :? (2.3)

i
[Ipu mocnenoBaTeTbHOM  YBEIMYEHUHM YWCIA  CIyYaWHBIX  BEJIMYWH
(HE3aBHCHMBIX MEPEMEHHBIX), T.C. MPU YBEIMYEHUU N, KOJIMYECTBO CJIATacMBIX B
ypaBHeHUH (2.1) COOTBETCTBYIOIIMUM OOpa3oM YBEJIMUMBAETCA. T.e. Kaxjoe
nocjeaywlIiee ciaraeMoe B ypaBHeHHH (2.1) pgoOaBisieT OAHY HE3aBUCHUMYHO
nepeMeHHyr. Tak OCTaHaBIMBAsCh HA MEPBOM 4iieHE ypaBHeHUs (2.1) moirydaem
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OOBIKHOBEHHOE KOPPEISILIMOHHOE YpaBHEHHE IEPBOTO TMOPSAIKA, BbIpaXkaroliee
3aBHCUMOCTb X OT Xp!
(2.4)

My i) = N2,

C OCHOBHOM OIITMOKON

01, =01/1- r122 (2-5)

[Ipucoenunsss BTopoe ciaraemMoe ypaBHeHHs (1) momydaeM MHOKECTBEHHOE
KOPPEJSILIMOHHOE YpaBHEHUE BTOPOTO MOPSAIKA, BEIPAKAIOIIEE 3aBUCUMOCTh X; OT
Xo 1 Xs:

r12 r13
sl €26 €3y
rowis=F.&y  + . 2 s (2.6)
WiCia) = 112€2(j,)
P ’ 1 r23 1 r-23
r, 1
C OCHOBHOM OIIMOKOMI
2
r-12 r13
2 23
O3 =0 [1-15 .7
1 r,
r, 1

N tak nmanee. s momyueHus ypaBHEHHs 00Jiee BBICOKOTO IMOPSIKA, HHBIMHU
CJIOBaMH, MPU BKIIOYECHUU KaXJ0M JTOMOJHUTEILHON HE3aBUCUMOU NTEPEMEHHON B
ypaBHEHHE, MPUCOCIUHICTCS eIlle OJHO cllaraeMoe ypaBHeHus (2.1).

Takkxe MHOXKECTBEHHOE KOPPEJISIIIMOHHOE YPAaBHEHME MOXKHO IPUBECTH K

BULY:

23 =r,e +ﬁ(€ 1,6 )+$g Eyiy =iy =T _7_2(8 1,6 )+
(31— "101%1(jy) 2(j;)  '110%1(jy) 00)“2(j,)  "210%1(j) 110 2(j;)  '110%1(jy)
71 G 71
Cl dl
2,
+C2 ‘% g P 74( ~I.& )—C—zg Eyiv—b g =T —&(5 ~I.& ) 0
i 300 2 0“1(j iNC2(j 210%1(j 0 2(j 0“1(j
Cl C2 ) — i 7 (i) '120%1(j) C, (i) “2(1,) 10%1() 1L 7, (i) "110%1(j)
CZ C3

C OCHOBHOM OIITMOKOM:
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71
72
Vs
Va4
Vs
Ve
V7
Vs
Vo

(2.2)?
0310

, THC
=1- r1210
= 120 ~ oMo
=Ty~ r2210 - r1210
= 510 ~ T10300
= 310 = T210M300 ~ 110
=T400 — r3200 -1
= Toz0 ~ N20l110
= I130 ~ 210120 — Mi10
= 20 = Fi2l300 —1

2
Y10 = Togo — o —1

51 = To11 — Nohos

52 =011~ Hiohion

53 = I501 — F300f101

54 = To21 — Tizoli01

¢ ¢ d
¢ d, c, ¢ d,
5f c, d, c, Co d 29)
71C ¢ G ¢, C G,
17 1 G
C, G4 c ‘1€, G G
2 Bl ¢ ¢,
2
CL=nrs—72
Co =0Vs—7VaVa
Co =1V~ Vi
3=V1Ve =74 (2.12)
Co =11Vs —72V7
C. = —
(2.10) 5 = V179 7/42’7
Cc =71710" 77
d, = 7,0, = 7,0,
d, =76;-7,6, (213
d, =70, — 770,
(2.11)
Xl(")__l
Eyjy == (2.14)

Ilepexos OT YCIOBHBIX OCHOBHBIX MOMEHTOB r{’*) K BEPOATHOCTHEIM

3HAYCHUAM X |y ; ), OCYIIECTBISETCS 1O popmyite (2.15):

X
rae

O3 =

(3ICi2)IL

= X5 155 O (2.15)
X 2
\/¥ (2.16)

[Toka3aHHBIM HMXKE MPOTPAMMHBIA KOJ MPEACTaBIIIET COOOM alropuT™M
pacuera KPY no merony Yelnimena (2.1-2.7) B cpene ADABAS u Natural nis
3-x nepeMmeHHbIX (1 HE3aBUCUMasi IEpeMeHHas U 2 3aBUCUMBIX NTEPEMEHHBIX):
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read all in datal

assign #num := *counter

compute #loga = log (al)

compute #logm = log (a2)

compute #logz = log (a3)

assign #suma := #suma + #loga

assign #summ := #summ + #logm
assign #sumz := #sumz + #logz
compute #sra = #suma / #num

compute #srm = #summ / #num
compute #srz = #sumz / #num

end-read

read all in datal

compute #loga = log (al)

compute #logm = log (a2)

compute #logz = log (a3)

compute #x1 = #loga - #sra

compute #x2 = #logm - #srm

compute #x3 = #logz - #srz

compute #x12 = #x1**2

compute #x22 = #x2**2

compute #x32 = #x3**2

assign #sumx12 ;= #sumx12 + #x12
assign #sumx22 := #sumx22 + #x22
assign #sumx32 ;= #sumx32 + #x32
compute #m200 = #sumx12 / #num
compute #m020 = #sumx22 / #num
compute #m002 = #sumx32 / #num
compute #ql = #m200**0.5

compute #g2 = #m020**0.5

compute #gq3 = #m002**0.5

compute #x1x2 = #x1 * #x2

compute #x1x3 = #x1 * #x3

compute #x2x3 = #x2 * #x3

assign #sumx1x2 := #sumx1x2 + #x1x2
assign #sumx1x3 := #sumx1x3 + #x1x3
assign #sumx2x3 := #sumx2x3 + #x2x3
compute #m110 = #sumx1x2 / #num
compute #m101 = #sumx1x3 / #num
compute #m011 = #sumx2x3 / #num
compute #r110 = #m110 / (#ql * #q2)
compute #r101 = #m101/ (#gl * #93)
compute #r011 = #m011 / (#q2 * #93)
compute #x12x2 = #x12 * #x2

compute #x1x22 = #x1 * #x22

compute #x12x22 = #x12 * #x22
compute #x1x2x3 = #x1 * #x2 * #x3
assign #sumx12x2 := #sumx12x2 + #x12x2
assign #sumx1x22 := #sumx1x22 + #x1x22
assign #sumx12x22 := #sumx12x22 + #x12x22
assign #sumx1x2x3 := #sumx1x2x3 + #x1x2x3
compute #m210 = #sumx12x2 / #num
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compute #m120 = #sumx1x22 / #num
compute #m220 = #sumx12x22 / #num
compute #m111 = #sumx1x2x3 / #num
compute #r210 = #m210 / (#q1**2 * #q2)
compute #r120 = #m120 / (#ql * #q2**2)
compute #r220 = #m220 / (#q1**2 * #q2**2)
compute #r111 = #m111 / (#ql * #q2 * #93)
end-read

compute #yl = 1 - #r110**2

compute #y2 = #r120 - #r210 * #r110
compute #y3 = #r220 - #r210**2 - #r110**2
compute #s1 = #r011 - #r110 * #r101
compute #s2 = #r111 - #r210 * #r101
compute #cl = #yl * #y3 - #y2**2

compute #d1 = #yl * #s2 - #y2 * #sl
compute #slyl = #s1 / #yl

compute #freemem = #srz - #r101 * #sra * #q3 / #q1 - #s1y1 * #srm * #q3 / #q2 + #s1lyl *
#r110 * #sra * #q3 / #q1

compute #al = #r101 * #q3 / #q1 - #s1yl * #r110 * #q3 / #q1
compute #a2 = #s1yl * #q3 / #92

end

Kak nokazano B mporpaMMHOM KOJ€, JJIs pacyeTa 2 pa3a OCyLIECTBISETCS
YyTeHUe Bcex 3HaueHui B (aiisie xpanenus M| (datal). Bpems ocymecTBienus
1 takoro 3ampoca Ha uteHue 3amnuced B (aitne, xpansmem 1000 3anucei,
COTJIACHO MPOBEICHHOTO JKcrepumenTta, cocraBimsgaer 0,1-0,2 cek. Bpewms
ocymiecTBiIeHUsT MaTemMatndeckoro pacdera — 0,1-0,2 cek. Takum oOpazom,
BpeMs ocymectBienus pacuera KPY B cpene ADABAS u Natural cocraBut He
6oxee 0,6 cek.

KPY cootBeTcTBYIOT ClieAyIOIIUM NIEPEMEHHBIM B IIPOTPAMMHOM KOJIE:

#freemem — cBOOOIHEIN WIEH;

#al — X1,

#a2 — X2.

2.3.2. AnropuT™ pacuera 3HaueHU KO3(PPUIIMEHTOB pacyeTHBIX
YpaBHEHUI

MakcumanbHOE KOJMYECTBO HE3aBUCHUMBIX NEPEMEHHBIX B YPaBHEHHSIX
st pacuera KPY ¢uromaccel — 4; B ypaBHeHusix 1151 pacuera KPY nmpupocros
¢dutomaccel — 5. Bo3mMoxHO 4 BapuaHTa MMOCTPOEHUS YpaBHEHHUS IJis pacyeTa
KPY dwuromaccer: ¢ 1 He3aBucuMoil mniepeMeHHOW (2 TEpPEeMEHHBIX B
YpaBHEHUM), C 2-Ms, C 3-Msl U 4-MsI HE3aBUCUMbBIMH IMEPEMEHHBIMU; a TAKXKE 5
BapUAHTOB TIOCTPOCHUS ypaBHEeHH 1Jis pacuetra KPY nmpupocToB ¢putomacchsi.

Unes anropurma pacuera 3HaueHuii KPY 3akmtouaercs B ocyuniecTBieHnn
pacueTra €IMHCTBEHHBIM, OJHO3HAYHO OINpPEEICHHBIM B KaXJIOM U3 9 ciydaes,
ciocobom. [[ns storo ypaBHeHue (2.1) mpeoOpasyeTcss B COOTBETCTBUU C
KOJIMYECTBOM BBIOPAaHHBIX HE3aBUCUMBIX TIEPEMEHHBIX, M HE3aBUCUMBIC
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nepemeHHbie (X1, X, ¥ T.J.) BRIHOCATCS 33 CKOOKH, TaK, YTOOBI KO3 HUITMEHTHI
OpyU HUX MOXHO OBLJIO BBIPA3UTh YEpPE3 BEIMYUHBI, BBIYHUCIAEMbIE IO
3HAQUEHUSIM HE3aBUCUMBIX IIEPEMEHHBIX. Bcero co3maHo 9 He3aBHCUMO
(GYHKIHOHUPYIOIIUX PACUETHBIX MPOTPaAMM:

4 pacdeTHbIe MporpamMMel, ocyuiecTistomue pacuet KPY ¢uromaccer u
BBIpaXKaIoIMe 3aBUCUMOCTh OT 1, 2, 3 u 4 mepeMeHHBIX, BBIOMpPAEMBIX B
KaueCTBE HE3aBUCHMBIX;

S pacdeTHbIX mOporpamM, ocyuectBisonmx pacuer KPY mpupocrtos
¢uTOMacchl W BBIpaXKAIOMIME 3aBUCUMOCTH OT 1, 2, 3, 4 U 5 mepeMeHHBIX,
BBIOMPAEMBIX B KQU€CTBE HE3aBUCHMBIX.

BriOop u 3amyck pacueTHOM mporpammsel il pacuera 3HaueHuil KPY
MPOU3BOJIUTCSI HA OCHOBE KOJUYECTBA NEPEMEHHBIX, BHIOMPAEMbIX B KaueCTBE
HE3aBUCUMBIX.  3HA4Y€HUs  BBIOPAHHBIX  HE3aBUCHUMBIX  TIEPEMEHHBIX
CUMTBIBAIOTCS pacueTHOU nmporpammont (bl mpoOHBIX MI0MIa el mo mopojaam),
KOTOpasi Tak)Ke€ HAXOJWT HaTypajbHbIC JIOrapu(pMbl 3HAYEHUU, MPOU3BOJUT
pacueT HX CpEeIHMX M CyMM 3HaueHud u paccuuthiBaeT KPY. Huxe
npeacTaBieHbl GopMyinbl i 4 pacyeTHBIX MPOrpamMM, OCYHIECTBIISIOIIUX
pacuet KPY ¢uromaccsr.

st pacuera KPY Ha ocHOoBe 1 BBhIOpaHHON HE3aBHCHUMOW MEPEMEHHOMU
ypaBHeHue (2.1) Oyner uMeTh CIAeayIOmUi BUI:

My i) = N2y (2.17)

[IpeoOpa3ys Beipakenue (2.17), nonydaem:

- X — X,o,
= =0 —— 2, xlz(xl_@)-’_xZ

] o, o, o,

1,0,

Takum o6pazom, K03hOUIIMEHTH PACUETHOTO YPaBHEHHS, BHIPAKAIOIIETO
3aBUCUMOCTh (uUTOMacchl OT | BHIOpAaHHOW TEPEMEHHOW BBIYUCIISIOTCS
pacyeTHOM MPOrpaMMOi Mo cienyrouuM Gopmysam:

- cBOOOHBIN ujIeH (a):

a=X, _r:fTE (2.18)
2
- ko3 dunment mpu X, (ay):

a, = 2% (2.19)

62
st pacuera KPY Ha ocHOBe 2 BBIOpAaHHBIX HE3aBUCHUMBIX MEPEMEHHBIX

ypaBHeHue (2.1) OyaeT uMeTh CJIeIYIOIIHNI BU/;
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r1 2 r13

sl €26, €3(ia)
Foove iy =FoEy A1t | S ks (2.20)
i) = M2€2(j,)
2B 2 1 1, 1 My
r, 1
[IpeoOpazyem Beipakenue (2.20):
F151238 5,y Y23 — 1382, Vo3 — T12V23€3(j,) + T13€3(j,)
i = 282, » AIIH
o ’ 1_r23r32
53— 1,00
“iaiis) = 2oty ¥ (£301,) €23 T23) -
23732
Brenem cnenyromne 0603HauCHUS:
1-ryl, =15 Ly — Tl = 0.
IIpeobpasyem ¢, ;, 1o popmyie (3), 1 MoTyYaeM:
X, —X X, —X X,-X, & X,-X
1_ 1_r12 2_ 2_23 2 2 9, 3_ 3—1,I/IJ'H/I
O 2 2 71 O3 o
— r.X.5, r.X.5, 0 o&.X. & .o, I,.0. O G O
X1=(X1_12_2 1+23_2 1.1 1_3.1) X2(12_1_Zil._1) X3?1_1
O, 0, 71 O; N O, O, N O; 1

KPVY, Bplpaxaroliero 3aBUCUMOCTb (QUTOMAcChl OT 2 BbIOpaHHBIX
IIEPEMEHHBIX  BBIYMCIISIOTCS PACUYETHOM IPOTPAMMOM IO  CIIEAYIOIIMM
dbopmymnam:

- cBOOOHBIN ujIeH (a):

r12)7251+|’23)(251 51 _1 3 51 (221)

a=X,— =
o, o, 71 O; N

- ko3 dunment mpu X, (ay):

r1251 r-2351 51 (222)

- ko3 dunment mpu Xz (ay):

=55 (2.23)

O3 1
Vpasaenue (1) nus pacuera KPY Ha ocHOBe 3 BEIOpaHHBIX HE3aBHCHUMBIX

MEPEMEHHBIX OYyJI€T UMETh CICAYIOITUN BUI:
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Iy

o Tis Tl €26, €3ty Cadia)
f, s 1 1y 1y 1 M3 Py
. 1 1y Exi,y  €aiy| a2 1 1y I3, 1 M3,
rﬂ(jz)l(j3)l(j4) - 1282(jz)+ 1 r ’ 1 r + 1 r r 1
23 23 23 To PE
r, 1 r, 1 1 , 1
M, Ty 1
(2.24)

[Tpeobpasyem Boipaxenue (2.24):

N1202385(1,) M23 — M13€2(j,) Vo3 — T2l23€3(5,) T 113€3(j,)
Ci)Ci(ia) 1282(]2) 1—ro.r +
—T2s3l32

rlZ(r23r34 - r24) - r13(r34 - I’24I’32) +1, (1_ r',13"32) . €2(j) (r23r34 B I‘24) ~ €3(j,) (r34 B r24r32) T E4(i) (1_ r23r32)

(1_ r34"43) - rzs(rsz - I’34"42) + IF24(r32r43 - r42) 1- PRIV

Beenewm cremyromniie 0003HaYCHUS:
Fpal3y — 1oy = 52; 3 =Pl = 53 , 1- F3alas =720 Ty =Pl = 54; (303 =V = 55 .

IIpeobpasyem ¢, ;, 1o popmysie (3), U MoTyYaeMm:

— rl 2 — r23 —

X, =X, X, =X, Xz_iz_i+xs_i3‘i+xz_iz‘r12522_r135352+r147152
0, o, o, 71 O, 71 o, YoV — 1230471 + 124057

X; - )?3 . 120,05 — I’13532 + 11,7105 + X4 — )?4 . 1120, =305 + 1147
O3 Y271~ 230471 + 1240571 04 Y2 = V2304 + 1405

BBGI[GM CICAYIOIHEC JOIIOJIHHUTCIBHBIC 0003HAYCHMS:

r12§22 B I’135352 + r147/152 —a: I’125253 B I’13532 + r147153 — - r1252 B r1353 + 1401 —
Yo¥1 — 230471 + 124057, VoV — 030,71 + 14057, Yo — T30, + 1,405

YPaBHeHHe IIPUHUMACT BUI:
x :()? _rlz)zzal+l'23)?2_l_ﬁ_&l_)?a.i_al)zza+5l)?3ﬂ_51)?4g)+
1 1

o, o, 71 Oy 7 o, O3 o,
r.o, .0, O oO,& o, O, O, o,
X, (2 B O 0y (B0 TF O
o, Cc, 7 0y O3 71 O3 Oy

KPY, Belpaxaromue 3aBUCUMOCTh (QUTOMAacchl OT 3  BBIOpaHHBIX

IIEPEMEHHBIX BBIUYUCISIIOTCS PACUCTHOM MOPOrpaMMOM IO  CIEAYIOLIUM

dbopmymnam:

- cBOOOIHBIN uieH (a):
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it
o,

- ko3 unment mpu X3 (ay):
_0 % af

71

2 —_
O,

53
- ko3 unment npu X, (as):

gty

3.3: —
Oy

(2.26)

(2.27)

(2.28)

VYpaBuenue (1) aist pacuera KPY Ha ocHOBe 4 BBIOpaHHBIX HE3aBUCHUMBIX

IICPCMCHHBIX UMCCT BU:

r12 r.13
B L Nl (€20, &3in)
s = M2€2(,) +1—r23' 1 o "
r, 1
ro N T Bs| (€2, €3y sy €siiy)
1 1, I, Ll |1 P TR YRR P
1 0y Iyl | N 1 a4 £
+ o g 1 Tl | Ty Iy 1 Fas
1 1, 1y, Iy 1 1, 1,
, 1 r, rg f, 1 1y
r, s 1 71,4 o T 1
r52 r53 r.54 1

[IpeoOpazyem Boipakenue (29):
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Mo Ts Tl (820, %3y adio
1 1y 1y 1 N2 P
e 1 Nyl [Ty 1 34 4
1 1y 1y 1ory,
, 1 1 1
fp T 1
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_ M121238 ),y Fo3 — 11382, Vo3 — Nala3€s(j,) T Na€s(y,)
rﬂ(jz)l(jg)\(j4)\(j5) - 1282(]2) +

1- PRLEY:
r12("23"34 - r24) - I‘13("34 - r24"32) +1, - rzsrsz) ) €2(i,) (r23r34 B r24) ~ €3(jy) (r34 B I‘24I’32) * E4(j,) - r23r32) "
(1_ I’34I‘43) - rza(rsz - I‘34I‘42) + I‘24(I‘32I’43 - r42) 1- PRLEYS

N4 ((Fys = YasTas) = Tog(Faolus = Faalas) + Fos (Faalus — 14p)) = Mg (L= Fayys) = o (Vap — Fguln) + 1oy (Flys — 143)) )
{((1_ I’54"45) - I’34(r43 - I’45I’53) + I’35(I’43I’54 - rss)) - r23(r32 (1_ I’45I’54) - I’34(I’42 - r52r45) + l’35(l’4zl’54 - rsz)) + }

|:r12(r23(r34r45 - r35) - r24(r45 - r35r43) + 15 (1_ r43r34)) - r13((r34r45 - r35) - r24(r32r45 - r35r42) + rzs(raz - r42r34)) +:|

r24("32("43 - r45"53) - (I‘42 - r45"52) + r35("42"53 - I‘43"52)) - I‘25(r32(l‘43r54 - rss) - (r42r54 - rsz) + r34(r42r53 - r43r52))
|:52(j2) (r23(r34r45 - r35) - r24(r45 - I’35I’43) a PY (l_ I’43I’34)) - 53(1‘3) ((r34r45 - r35) - r24("32"45 - r35r42) + rzs(rsz - r42"34)) +:|

54(,;,) ((I’45 - r35r43) - rza(r32r45 - I'42"35) + rzs(r32r43 - I'42)) - 55(j5) ((1_ r34"43) - rza(raz - I’34I’42) + r24(r32r43 - r42))

[(1_ r34r43) - rza(rsz - r34r42) + r24("32"43 - r4z)]
Brenem cnenyromye 0003HauYCHHUS:

F34F45 — T35 = 06, Iys —T3slu = 07, F3o0ys — T35l = O M3 = Tysls3 = Oq
Faalas —Tss = 1o
Vo = Vsolys = 0115 Vyplsy —Vsp = Opp5 Typlsy —Pyals; = 513; 1- I54lys =75

VYpaBHeHue npuoOpeTaeT BUI:

2
_ 1 0, 1,0, — 113050, + 17,0,
M iCiaiois) = 28 2(i,) ~Taa€aiy) ~ - F &30, - T €, rS r Sy
71 71 VoV — 130471 + 14057,
2
1,0,05 — 1305 + 17,05 1,0, =305 + 1,7,

~&3(jy) ais)

V2V1 — 30471 + 140571 V2 — T304 + 1405
rlZ(r2356 — r2457 + r257/2) — I"13(56 — I"2458 + r2554) + r14(57 — r2358 + r2555) — 05 (72 — I"2354 + r2455) .
(7’3 o r3459 + I’35510) - rzs(r2373 o r34511 + r35512) + r24(r32§9 - 511 + I’35513) - I’25(I’32§10 - 512 + I’34513)
. E2(iy) (305 — 1,407 + Tps75) — €3(is) (06 — 2405 +1p50,) + Ca(in) (07 —Tp305 + I505) — E5(i) (75 =130, +1,,05)

Vo V230, + 15405

Brenem crenytoiye 10MOJTHUTEIbHBIE 0003HAUYCHUS:

F2306 — 12407 + sy, =14, O =405 + 150, =1, 87 —Tye05 + 505 =13
V2 — o304 + 105 =1,

V3 ~ T340 + 35010 =15, F3273 —F34011 + 13561, =1 F3,09 = Oyy + 3503 =1
l32010 =012 + 134015 =1

YpaBHEHUE TPUHUMAET BU/L:
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2
20, — 113030, + 14715, _

— _ s s .
My i) = M2€2¢,) ~Tas€agi,) " T €33i,) " T €a(ly)

71 71 V2¥1 1230471 + 14057,
PV 1,6,85 = 11305 + 14715 i 120, =305 + 147 n
V2V1 — 130471 + 1,057, V2 — V304 + 405
L ol =gty + 0t gty ol ~ Eagigle T Eagints ~ Esipls
ts - I’23'[6 + I’24t7 - r25t8 Va r2354 + r2455

BbIHOCHM 0011IMe MHOKUTENN &, ;) 32 CKOOKHM U IpeobpasyeM 1o Gpopmyiie

(2.3):
Xl__ )?1 =r, Xz__ )?2 —y Xz__ )?2 _ﬁ_i_ Xs__ Xs _ﬁ_i_ xz__ )?2 . I‘12522 _r135352 +r147152 _
o, o, o, V1 Os 71 o, Y2¥1 = T230,¥1 + 124057,

_Xs- X, . 11,8,65 = 11,65 + 1,716, + X=X, . M,6, =130 + 1,7, +

o, Y2¥1 = V230,71 + 124057, o, Y2 — T30, 13,05
+ X, = )?2 . r12t12 —Mstyty +1,0L —1st,t, _ Xs — Xs . Mot — r13'[22 +,tt, — st

o, (ts — Mostg + Tty = Toste ) (¥, — 1236, +15,65) o, (ts = Fyaltg + 1oty =Myt ) (¥, — 1236, + 15,65 )
+ X4 = )74 . Moty ts — sty + I’14t§ —Nstyts _ Xs = Xs . Moty by — gl +1,tt, — rlstf

o, (ts = Mgt + Mgty = Noste ) (72 — 1298, +12465) o (ts = Foste + 1oty —Toste ) (7o — M58, +12405)

Brenem crenytoiye 10NOJHUTEIbHBIE 0003HAUYCHUS:

2
r12t1 B r13,t2t1 + r14t3t1 B IF15t4t1

=q, ;

(ts - rzste + r24t7 - r25ts)(72 - I’2354 + r2455)

r12t2t1 B r13t22 + r14t3t2 B r15t4t2 =q .

=0,,

(ts — Nyalts + gty —Toste) (v, — 1,30, +1,,05)

r12t1t3 B r13t2t3 + r14t32 B r15t4t3 =q .
=0,,

(ts - rzste + I’24t7 - rzsts)(72 - I’2354 + r2455)

r12t1t4 - r13t2t4 + r14t3t4 - rlstf =q

=0q,.

(ts = Tpgte +1out, —Tosty ) (¥, — 130, +1,,05)
YpaBHEHHE TPUHUMAET BH/I:

N,X,0, r23)?251 .i_ 51X3 .ﬂ_ Eliza + 51)?313 _ 51)?44 . El)zqu n El)zan _

o, o, 71 Oy 1 o, O, 04 o, O,
G X ,0; O'1)(53(14) X (rlzo-l _ 130, ﬁ o O'1Q1) X ( 0 of O'1q2)+
4 5 o, o, 7 O, o, O; 71 O3 O,

KPY, Bepaxkarmue 3aBUCUMOCTh (QuTOMacchl OT 4 BBIOpaHHBIX
MEPEMEHHBIX, BBIYHUCIAIOTCS PACUETHOM TMPOrpaMMON IO  CICAYIOITUM

dbopmymnam:
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- cBOOOIHBIN UJiicH (Q):

_r12x251+r23)?251 o, 51)?3 o, 0. X,a Elisﬂ 51)?4§

a= )?l — — —_——— = — + — — — —
0, O, 71 O3 N 0, O3 O, (2.30)
_0 X0 01 Xa,  01X48s | 03X,
&, &, z, .
- xoadduimeHt npu X, (a,):
= % 5, 0, O (2.31)
O, O, 7N 0O, O,
- k03 uIueHT npu Xs (a,):
~5.5_of 0% (232)
O3 71 O3 O3
- K03 UIUeHT pHu X4 (23):
a, =28 4 2k (2.33)
c, O,
- k03 buIeHT pHu Xs (24):
a, =21 (2.34)
Os

KPYVY, BbIpaxkaroniero 3aBUCUMOCTb IPUPOCTOB puTomMacchl ot 1, 2, 3, 4 u
5 BBIOpAHHBIX EPEMEHHBIX M BBIUUCISIOTCS AaHAIOTUYHBIM CIIOCOOOM.

2.3.3. Kpurepuii Ctbronenta (t-kpurepuil)

[locne pacuera mnpenmnonaraercsa oO0sA3aTENbHBIA 3aMyCK AJFOPUTMA
pacuera t-KpuTepHs, W aBTOMAaTUYECKOE MCKIIOYEHHE IIEPEMEHHBIX,
aOCOIOTHBIE 3HaYeHHs t-KpuTepusi KOTOphIX MeHee 1,9 ¢ mocnemyrommm
3allyCKOM pacyeTHOW MporpaMmsl, ocymecTtBisiromue pacuer KPY s
OCTaBIIEroCcsi  KOJMYECTBA  HE3aBUCUMBIX  nepeMeHHbIX.  [Ipouemypa
MOBTOpPSAETCS /10 TEX INOp, IMOKAa Bce aOCOJIOTHBIE 3HaueHus t-kpurepus
IpeBbICAT 3HaueHue 1,9. B 3TOM ciydae oCymiecTBiIsSETCs 3a1IUCh MTOIYYEHHBIX
3HayeHur KPY B BJI.

Jliig pacuera t-KpUTepHs UCTIONIb30BaNIaCh cleaytomas popmyna:

=% (2.35)

rje
aj — MOJy4YEeHHOE 3HaYeHHEe KO3 HUITUEHTa;
Oai — CPEHEKBAIPATUYHOE OTKIIOHEHHE.

2.3.4. AnropuTM NOJy4YeHHs 3HAUCHUH yriieposia (UTOMAcChl U €ro
TOJUYHOTO JIETIOHUPOBAHUS

Pacuer ¢uromaccer u UIII (mpupoctoB puUTOMACCHI) OCYLIECTBISETCS Ha
ocHOBe MeToaa YeOrimeBa. B uncio HE3aBUCUMBIX NIEPEMEHHBIX NIPU pacuere
IPUPOCTOB (PUTOMACCHI BKIIOYAIOTCS PACCUMTAHHbIE 3HAYEHHS] (PUTOMACCHI IO
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kaxaor n3 10 mopon (puromacca nucTBBI, duTOMacca KopHeW, duTomacca
HIDKHUX SPYCOB).

Jiist pacueTa 3HaueHUN PUTOMACCH U TPUPOCTOB (PUTOMACCHI U 3aHECEHUS
3HAUYEHUNW B COOTBETCTBYIOIIME O0a3bl AaHHBIX (puc. 2.2) MNPOU3BOIUTCS
BbIUMCIIEHHEe CcyMMbl mpousBeneHuii KPY Ha cooTBercTBylomine 3HAYCHUS
HE3aBUCUMBIX [TEPEMEHHBIX.

Kak mokazano Ha puc. 2.2, HEOOXOAUMBIMH DJJIEMEHTAMH IS
OCYILIECTBIICHUS PacyeTOB MO (pUTOMAcCCe M MpUpOCTaM (PUTOMACCHI SIBISIOTCS
0a3pl nanueix KPY s pacuera mpupoctoB guromaccsl u KPY nnst pacuera
¢utomaccel. CTpykTypa »5TUX 0a3 J[JaHHBIX YOPOIIEHHO MOXET ObITh
MIpPEICTaBIICHA B BUjIE TaOIUIIBI (Tabu. 2.2 u Tabm. 2.3).

B tabmure 2.2 ucnonap3yroTcs CISayIOIIe YCIOBHBIE 0003HAYCHMS:

a — cBOOOIHBIN YJICH B YpaBHEHHU;

a1 — HATypaJbHBIN JTorapudmM BO3pacTa;

d, — KBaJpaT HaTypaJIbHOTO JIOTapu(pM BO3pacTa;

a3 — HATypaJbHBIN Jorapudm 3amnaca;

84 — HaTypaJIbHBIN Jorapru(mM OTHOIIEHUS (PUTOMACCHI TUCTBBI K BEIMYNHE
3arnaca.

Tabnuua 2.2
Ctpyktypa 6a3bl ganabix KPY mis pacuera duromaccsl
Ne | Tlopoma | ®dpaxuusa KoadduimenTs! pacueTHbIX ypaBHEHUN (114
HE3aBUCUMBIX ITEPEMEHHBIX )
d djp do ds dg
1 | Bepe3a | Pg -0,7536 0 0 1,0154 0
Py -1,8086 | 0,1202 0 0 0,2838
Pt 1,4164 | -2,2059 | 0,2151 0 0
P, -0,0821 0 0 0,6536 0
Py 1,2350 | 0,2981 0 -1,3447 0
10 | Cocna Pqt -1,2149 | 0,3145 | -0,0349 | 0,9366 0
Tabnuna 2.3
CrtpykTypa 6a3b1 nanabix KPY st pacuera npupocTtoB gpuroMacchl
Ne | mopona | dpak- KoaddurmenTs! pacueTHbIX ypaBHEHUN (1715
U HE3aBUCUMBIX ITEPEMEHHBIX )
d dp do ds dg ds
1 | bepesa | Zg 0,1859 | -1,0005 | 0,8971 0 0 0
Zy -0,4285 | -0,2023 0 0,8003 0 0
Z; -0,3550 | -0,5078 | 0,7003 0 0 0
Z 0,0954 | -0,3177 |-0,4191 0 0,9879 0
Z, 1,2652 | -0,4600 0 0 0 0,4269
10 | Cocna | Zg -1,33 | -0,6832 | 0,9233 0 0 0
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[Ipu pacuete 3HaueHH HUTOMACCHI IEPEUEHb HE3aBUCUMBIX TIEPEMEHHBIX
MOXET M3MEHSThCS, M, B 3aBUCUMOCTH OT CHEHU(PUKH TOpOABI MO
kodpdunmrentamu (a, a;, ap, 83, 84) MOTYT aCCOLMMPOBATHCA M APYTHE
He3aBUCUMBbIE TiepeMeHHble. OO0Iee KOJIMYECTBO HE3aBUCHUMBIX MEPEMEHHBIX,
BKJIIOYasi cBOOOAHBINA WieH — 5. [Ipu HUCKII0YEHUU HE3aBUCUMBIX TIEPEMEHHBIX
Ha OCHOBE JIONyCTUMOTO0 3HaueHus t-kpurepus (1,9) nns kakoi-nmudo gppaxkiuuu
3HAUYEHHUE COOTBETCTBYIOIIETO KO3(puIMeHTa MNpUpaBHUBACTCS  HYIIO.
Crnenmduka KaKI0W MOPOJbI YYUTHIBACTCS PACUCTHBIMH IPOTpaMMaMU TIPH
pacueTre 3HAaYeHUH (PUTOMACCHI TOACTAaHOBKM B YpaBHEHUS 3HAYCHH
COOTBETCTBYIOIIUX HE3aBUCUMBIX [TEPEMEHHBIX.

B tabmure 2.3 ucnonap3yroTcs CIeayIOe YCIOBHBIE 0003HAYCHMS:

a — cBOOOHBIN YJICH B YpaBHEHUU;

al — HaTypanbHbIii JorapumM BO3pacTa;

a2 — HaTypaJbHBIN Jorapudm 3araca;

a3 — HaTypaJbHBIN JTorapudm GUTOMACCHI JIUCTBHI;

a4 — HaTypasbHbIi Torapudm GuTOMacchl KOpHEH;

a5 — HaTypaJbHBIN JTorapudmM GuTOMacchl HIHKHUX SIPYCOB.

[Ipu pacuere 3HaueHUU MPUPOCTOB (UTOMACCHI MEPEUEHb HE3aBUCUMBIX
NEPEMEHHBIX He u3MeHseTcs. O01ee KOJINYeCTBO HE3aBUCUMBIX NIEPEMEHHBIX,
BKJIIOYAsi CBOOOAHBIN WieH — 6. [Ipu HCKIIOYEHUN HE3aBUCUMBIX TEPEMEHHBIX
Ha OCHOBE JI0yCTUMOro 3HaueHus t-kpurepus (1,9) nns kakoi-nmubdo gppakuuu
3HaueHHne cooTBeTcTBYyIoNMEero KPY nmpupaBHuBaercs HyIo.

Bce nons (sueitku) tabnui 2 U 3 3aM0JHSIOTCA TAKUM CIIOCOOOM, YTOOBI
HU OJIHO I0JIE HE OCTaJIOCh MYCThIM. TakuM 00pa3oM, IpH HAXO0XKIECHUH CYMMBbI
npousBeneHu KPY Ha 3HaueHHs] HE3aBUCHMBIX MEPEMEHHBIX aBTOMATHYECKHU
UCKIIIOYAETCAd BJIMSHUE MAJIO3HAYUMBIX HE3aBHCHUMBIX IEPEMEHHBIX Ha
UTOTOBOE 3HaY€HHE (PUTOMACCHI U MPUPOCTOB (PUTOMACCHI, T.K. IPOU3BEICHUE
moboro 3HaueHuit mepemeHHol Ha 0 (KPY wmano3HaunMbIx mepeMeHHBIX
pUpaBHUBAIOTCS HYIO) naet 0.

2.4. Beibop mporpaMMHOT0 00ECIICUCHHMS JJISI peai3allii CUCTEMBI
2.4.1. O6ocHoBanue Beioopa CYBJ]

OcHoBy /1000M  aBTOMATU3UPOBAHHOMW CHUCTEMBbl COCTAaBISIIOT €€
MH(OPMAIIMOHHBIE MOJENTU M CpeACTBa UX O00paOOTKH, MPEACTABICHHBIE B
BUJIE COBOKYNMHOCTM 0a3 JaHHbIX M pacyeTHbIX mnporpamm. lloatomy
3¢ ()EKTUBHOCT, ABTOMATU3UPOBAHHOW CHCTEMbl BO MHOIOM OIpEIENsieTCs
cBoricTBaMu ucnoab3yeMbix CYB/I 1 pegakropa ynpasiastomMX NPUI0KEHUH.

B kawectBe  cpeapl A pealM3alMM  CUCTEMbl  OLIEHKHU
yraepoAOoAeIOHUpYolel crocoOHocTu jecoB Poccun Oblia BbiOpaHa cpena
CYBl ADABAS wu penaktopa mnpunoxkenuii Natural. CYBJl ADABAS
(xommanusi  Software AG, T'epmanusi) sBuseTrcs npodeccHoHaTBEHOM
npombiniuienHo CYBJl, npenHasHaueHHON ISl co37aHusl MH()OPMAIMOHHBIX
CUCTEM M pemiaromied psaa TpyAHOGOpMaIu3yeMbIX MPUKIAAHBIX 3adad. IJTO
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muoropyukiuonanbHas CYB/], ¢ ycrnexoMm mpumeHnsiemass B Takux 00JacTsxX
NEeATEeIbHOCTH, KaK YIpaBlieHWE oOpraHusanuen, o0paboTka Hay4HO-
TeXHUYeCkor u  Oubnuorpaduyeckoi  mHOpMaMKM, aBTOMATH3AIMS
NPOEKTHBIX  paboT, oOpaboTka dskoHOMHYecKoW uHMopmanuu. OnHa
o0OecreuynBaeT BBICOKYIO MPOU3BOJIUTEIBHOCTh NpPHU padboTe ¢ OOJBIIUMHU U
cBepXOoJbIIUMH  0a3aMH  JAHHBIX, O00JaJaeT pPa3BUTBIMU  CPEJCTBAMHU
KOHTPOJIs1, TO/JIEPKaHUsl U BOCCTAHOBJICHHS 1IEJIOCTHOCTH 0a3 gaHHbIX. Natural
- mrarpopma Software AG, mnpegHazHaueHHas I pa3pabOTKH  Kak
TPaH3aKIMOHHBIX MPUIOKEHUH, TaK U LEJbIX UHPOPMAIMOHHBIX CUCTEM.

Ota cpena mupoko u3BectHa B EBpome; B Poccun Takke MMeeTCs OMBIT
peanu3alu KpymHbIX aBTOMATU3UPOBAHHBIX cUCTeM. Tak B HacTosAIlee BpeMsi
Ha 6aze ADABAS u Natural aBTOMaTu3upoBaHa A€ATEIHHOCTH TaKHX
opranu3auui, kak: Aamunuctpauus Ilpesmaenta Poccuiickoit ®deneparum,
PAO “T'azmpom”, I'K "PocBoopyxenue", Aspodnor, I'BIl Mwunucrepcrna
nyTei coobmieHusi, MUHUCTEPCTBO MHOCTPaHHBIX Jie, JlernapTaMeHT MOPCKOTO
baora PO, TocynapctBennas lleHTpanbHas Hay4yHass MeEIUIIMHCKAs
oubnuorexa, PHI[ "KypuartoBckuii wunctuTyt", wu3garennsctBo “IIpecca”,
Yebokcapckuili 3aBoj MPOMBIIUICHHBIX TPAKTOPOB, MypMaHCKUNA MOPCKOU
3aBosi "CeBMopnyTh", OMCKUN IMHHBINA 3aBOJl, Bomkckuii TpyOHBINH 3aBOJ,
Brnagumupckuii xumuueckuit 3aBoj, koHuepH OTIS u apyrue.

Onnako, HECMOTpST Ha TO, YTO (KaK IOKa3bIBAE€T BBHIIICIPUBEICHHBIN
nepevyeHb) (PYHKIIMOHAIBHBIE BO3MOXHOCTHU 3TOM CpeIbl MO3BOJIIOT CTPOUTH
CUCTEMBbl  YNPABICHUS  OpraHU3alMed  MpakTUYecKu Jro0oi  cdepsl
NEeATEIbHOCTH, CYIIECTBYET MAJIO Pa3padOTOK B JIECOMPOMBIIIEHHONW OTPACIIH.
Otyactt  3TO  OOYCIIOBJIEHO  MallbiIM  KOJUYECTBOM  PYCCKOSI3BIYHBIX
MyOJIMKALIHM, MOCBSIIIICHHBIX npobJyieMaTHKe MPOCKTUPOBAHUS
uHpopmannoHHbix cucteM B cpeae ADABAS u Natural (B ocHoBHOM 3TO
nyoJMKanuu coTpyaHukoB kommanuu Software AG - bBpycenkos U.B.,
KounparenkoB B.A., Cunun B.Jl.; myOnukamum COTPYIHUKOB Y PaibCKOTO
rOCyJapCTBEHHOT'O JIECOTEXHUYECKOr0 YyHUBepcutera — BoponoB M.IIL,
Yacosckux B.IL., Ycombrer B.A., Cnobonun B.A. u ap.; npouue aBTOpPHI —
['paueBa T.B., CmupHoB M.A.), a Takke NyOJIMKaUM TO aBTOMATHU3AIUU
JEATEIIbBHOCTH JIECOMPOMBIILIEHHOTO MPEPUATHS.

Tem He MeHee, KaKk MOKa3bIBAIOT MccieaoBanus (MoHorpadusi BopoHoBa
M.II., Yacosckux B.Il. «MccinemoBanme  CHCTEMHBIX  CBSI3EM U
3aKOHOMEPHOCTEN (PYHKIIMOHMPOBAHUA KOPHOPATUBHOM HH(POPMALIMOHHON
CUCTEMBI JieconpombilieHHoro npeanpuarus B cpene ADABAS u Natural)),
peanuzaius HMHGOPMAIMOHHBIX CHUCTEM YIPaBJIEHUS JIECONPOMBIIUICHHBIX
npeanpusatuid B cpene CYBJI ADABAS u Natural moxer ObITh Bechbma
3¢ HEeKTUBHOM.

B pa3pe3e nocTpoeHHMsT aBTOMATU3UPOBAHHOM CHUCTEMBl  OILIEHKH
yIIAepOAOACTIOHUPYIOLIEH crmocoOHOCTH JiecoB Poccun MOXHO — crenath
CJIETYIONTHE BBIBOJIBI O CBOMCTBAX CO3/1aBaeéMOi MH(DOPMAITMOHHON MOJIEIH:

1. Bompmoit paszmep ¢aiinoB bJ[, oObeMbl U 0OJbBIIOE KOIHYECTBO
AJIEMEHTOB 3anucei (rmojeit). s oGecriedeHus IpOU3BOIUTEIBHOCTH CHCTEMBI
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TpeOyeTcs AETaIbHOrO aHaliu3a CTPYKTypbl XpaHeHusi naHHeix B CYBJl u
ONTUMU3AIUA CTPYKTYphI (aiinoB B/I.

2. boasmmncTBO 3anpocoB k bJ[ UC (B T.4. cTaTUCTUYECKUE 3alPOCHI K
bJ1) ocymiecTBasieTcst Mo KOMOMHAIUSIM ToJiei (4-6 u OoJjiee moJiei).

3. OgHUM U3 OCHOBHBIX KPUTEPHUEB OBICTPOJIECHUCTBHSI CUCTEMBI SIBISIETCS
addexkTrBHOCT, MeTona naoctyna k ¢aitmam BJl. HaubGonee adhdexTuBHBIM
MeTrosoM joctyna kK ¢ainam bl saBasercs MeTon KOMOMHUPOBAHHBIX
WHJICKCOB.

4. Pacnpenenennas cpema. IlpwmamMmas BO BHUMaHHWE OOJBIION
TEPPUTOPUAIBHBIA OXBAT CO3aBAEMOU CUCTEMbI, HEOOXOAUMO MPETyCMOTPETh
BO3MOYKHOCTh (PYHKITMOHUPOBAHMSI CHCTEMBI B YCJOBHUSX pacIpeaesieHHON
Cpelbl.

5. CTOMMOCTH UCIOIb30BaHUS.

6. Bo3amoxxHOCTE coBMecTHOTO ucnoib3oBanus ¢ ' MC-cuctemamu.

Bynem cuutaTh cienaHHble BHIBOJBI OCHOBHBIMU KPUTEPHUSIMU JIJIs1 BBIOOpa
Cpelbl  peanu3anud  UHPOPMAIMOHHON  CHUCTEMBl  MPOMBIIIJICHHOTO
MPEANPUATHS.

B namnom kontekcre cpema CYBJ ADABAS wu Natural oGmamaer
CIEAYIOIIMMU PEUMYIIECTBAMMU:

1. MmHoroypoBHeBass CTPYKTypa XpaHEHHUs JIaHHBIX (a  TaKxke
UCIIOJIb30BAaHUE MEPUOANYECKUX TPyNI M MHOXKeCTBeHHBIX mnojei) CYB]]
ADABAS no3BosieT co3aaBaTh JI00bIe MOACIN TaHHBIX (B T.4. PEISIMOHHBIC,
ceTeBble W Mp.). Takke CylecTBYyeT BO3MOXHOCTb KOMOWHHUPOBAHHOTIO
WCIIOJIb30BaHUs PA3IMUHBIX MOJENCH JaHHBIX, YTO MO3BOJIAET ONTUMU3UPOBATH
cTpykTypy bJI.

2. CTpyKTypa XpaHEHMsS NaHHBIX M MeToAbl AocTyna K aaHHbIM CYDB/I
ADABAS o6ecnieunBatoT Hambojaee MPOU3BOJUTEIBHBIN CIOCO0 TMOIyYeHUS
CTaTUCTUYECKON mHOpManmu o xpaHsmuxcs B bJ] qaHHBIX — myTem 3a1aHus
MOMCKOBBIX MOJIEH (IECKPUTITOPOB).

3. CtpyKkTypa XpaHEHHs NaHHbIX U MeToAbl Aoctyna K aaHHbIM CYB]]
ADABAS 1o3BoJiIfoT UC0JIb30BaTh Hanbosee 3¢pHEeKTUBHBIN METOJ JOCTYIIa
K JAaHHBIM — METOJ] KOMOMHHPOBAHHBIX UH]IEKCOB.

4. Bosmoxuocts pabotet CYBJ]I ADABAS u Natural B ycioBusx
pacnpeeneHHON Ccpelbl TO3BOJSIET CO3[aBaTh KpPYIHbIE KOPHOpPATHUBHbIE
CUCTEMBbI, TOAPA3JEICHUS KOTOPhIX MOTYT HaxXOJMUThCS Ha OOJBIINX
PACCTOSIHUSX JIPYT OT Jpyra.

5. Cpena CYBJl ADABAS u Natural sBisieTcss noaxoasiiei npu OLeHKe
M0 KPUTEPHUIO TEXHUUECKHUE BO3MOKHOCTH — CTOUMOCTh HCIOJIb30BAHUS.

6. CymectBytor Bo3mokHOCTH uHTerpauuu cpeasl CYBJ ADABAS u
Natural ¢ rakumu I'C, kak MaplInfo, TC KapTa u mp.
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2.4.2. IlouckoBoe Hccaea0BaHNE MO BEIOOPY criocoda U Cpeibl
pean3auy aHATUTHYECKOTO OJIOKA CUCTEMBI M €€ MPOrPaMMHBIX
KOMITOHEHTOB

B mpounecce mnpoekTUpOBaHUS MH()OPMAIMOHHONW CHCTEMBI OBbLIO
YCTaHOBJICHO, YTO CYHIECTBYET OOJbIIOE KOJIMYECTBO albTEPHATUBHBIX
BApUAHTOB peajn3allid aHAIUTUYECKOro OJioka MH(OPMAIMOHHOW CHCTEMBI.
Kaxnplii W3 HUKE TMNPEACTAaBICHHBIX BapHaHTOB pealn3aluu  SBISIETCS
MOJTHOLIGHHBIM ~ CIOCOOOM, KOTOPBIH MOXET OBITh HCIIOJIb30BaH TPHU
OINPEJEICHHBIX YCIOBHIX B 3aBUCHUMOCTH OT II€JIEBOTO HAa3HAYEHHUS CHUCTEMBI,
TEPPUTOPUANBHOTO OXBaTa, (HYHKIIMOHAIBHBIX CBOWCTB W MPOUYUX (PakTOpOB
MPOEKTUPYEMON CHUCTEMBI.

B pamkax paGoTsl Hax WHGOPMAIIMOHHON CHCTEMOM, OMMCHIBAIOLICH
JETIOHUPOBAHUE yTiepoja JeCHbBIMU dKocuctreMamu YpdO, st BbiOopa
ONTHUMAJIIBHOIO aJbTEPHATUBHOTO BAapUAHTa pEAIM3alUU AHAJTUTHYECKOrO
0J10Ka KCTIOIb30BANIUCH CIEAYIOIINE KPUTEPUU:

1. B0O3MOXXHOCTb CO3[aHMS TOJHOCTHIO aBTOMATU3UPOBAHHON CHCTEMBI.
[lompasymeBaeTcss ydacTHE 4YEJIOBEKa TOJBKO Ha JTalme BBOJAA WIH
koppektupoBke WMJI. Jlnsg sToro HeoOXoauma peanu3alus CIEIyHOIIUX
KJIFOUEBBIX MOMEHTOB:

- aBroMmartndeckuil pacuet u nepecuetr KPY n U3 npu nsmenennn 1/
- AaBTOMATUYECKUH  OTOpPOC  HE3HAYUMBIX WJIH  MaJlO3HAYMMbIX
NEPEMEHHBIX B PACUETHBIX YPABHEHHUSIX.

2. Bo3sMOXXHOCT,  (YHKIIMOHMPOBAHHSI ~ CHCTEMBI B YCIOBHSX
pacnpeneneHHoil cpenbl. [I[pyHuMas Bo BHUMaHUe, YTO CO37aBaeMas CHUCTEMa
MOKET OBbITh B JaJIbHEWILIEM paclldpeHa 3a cueT BKIoueHus B cuctemy NJ|
Ipyrux peruoHoB P®D, a Taxxke B 1eNsAX OOECHEUYEHHS BO3MOKHOCTH
KOPPEKTUPOBKM JAHHBIX M CUCTEMBI CHELUUATU3UPOBAHHBIMHU YUPEKICHUSIMU
3TUX PETMOHOB, JAHHBIA KPUTEPUI MPEICTABISAETCS BAKHBIM.

3. DddextuBnocts CYB/l. DdbdextuBHOCTS MHGOPMAIIMOHHON CUCTEMBI,
B T.4. €€ aHAJIMTUYECKOIro 0JIOKa BO MHOI'OM OOYCIJIOBJIEHA XapaKTepUCTHUKAMU
CYB/I (ObicTpoaeiicTBUE, CTPYKTYpa XpaHeHUs TaHHbIX, apxuTekrypa CYB/l u
T.J.), B KOTOPOH peannsyercs a1po UHPOPMAIMOHHOU CUCTEMBI.

1 eapuanm.

N3HavanbHO BCe MpeIBAPUTEIbHBIE PAcyeThl MPOBOJWINCH CPEICTBAMU
nakera Statgraphics Plus. IlostoMy paccmaTpuBaiacb BO3MOXKHOCTh
TPaHCIOPTUPOBKHU PE3YJIbTATOB, MOJYYEHHBIX TP pacuere B Statgraphics Plus.
Peanuzauus ananuTrueckoro 0JI0Ka Mpy 3TOM MpeJIoiaraiachk mo cieayomen
cxeme (puc. 2.3).

82



Bron U1 ITonyuenue KPY BeBog 13 (B OTtobpaxeHnu

(MHOXKeCTBEHHas TEKCTOBBIN e 3 na
Pacuer U3 .
perpeccusi) (hatim) KapTe

Cpena STATGRAPHICS Plus

Puc. 2.3. Cxema peayi3aiiuy aHATUTHYECKOTO OJIOKA CUCTEMBI
MPOCTPAHCTBEHHOTO aHANM3a JCTIOHUPOBAHUS yIIepo/ia JECHBIMU
sKocucTeMaMu Ypana (1 Bapuanr)

Multiple Regression El

g Dependent Y ariable;
H LoglZst]
¢ ™|
M
EEf‘rk |ndependent Y ariables:
P Logl#] ~]
Prot s =Y
Pzt
Pu
Ehark,
Zhr LI
Zf
%rDDt [Select:)
zt
pall I\
[tfeights: ]
[+ Sort I\ I

(] I Cancel | Delete | Iransfu:urm...l Help |

Puc.2.4. Pacuer KPY npu nomomm MHOKECTBEHHOU PErpECCUU TTAKETa
STATGRAPHICS Plus
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gﬂSTATERAPHIES Plus - Untitled statFolio - [Multiple Regression - Log{Zst)]
Eﬂ File Edit Plok Describe Compare Relate Special  Miew Window  Help

= || EE 2] B ] e | |
.E S| Gl BT ] Lo Hnw:l—

Maltiple Begression Analysis

3
b

Lependent wariabhle: LoglZst)

Standard T
Darameter Estimate Error Statistic P-Walue
COMSTANT 0,135865 0,38146z2 0,4537244 0,&300
Log (&) =1,00053 0,0%6E643 -10,3936 0,000
Log (M) 0,237141 0,081064z 17,5683 0,000

Souroce Bum of Squares Lf Mean Soquare F-BRatio P-Value
Model 55,3419 E 2E,671 08,87 0, 0000
Pesidual 4,289 27 0,158852

Total {Corr.) 53,6309 z3

E-=souared = 93,8404 percent
E-=souared {(adjusted for d.f.) = 93,3841 percent
Standard Error of Est. = 0,338E56E

Puc. 2.5. BeiBox pesynbrato pacueta KPY B cpene STATGRAPHICS Plus

Pacuer KPY npu nanHoM BapuaHTe peayn3anuy nokasaH Ha puc. 2.4. Ha
puc. 2.5. KPY coOTBETCTBYIOT CJIEAYIOMINM 0003HAYEHUSIM: CBOOOIHBIN YJIEH —
nepemeHHass CONSTANT; nmapamerp x1 — nepemennas Log(A); mapamerp x2 —
nepeMmenHas Log(M).

[Ipu Oonee neranbHOM aHalIM3€ JAHHOIO BapuaHTa peaju3alud Ha
BO3MOXKHOCTh ~ NPUMEHEHMS JUI1  pealu3aldd CUCTEMbl B PaMKax
TeppuTOopuanbHOro oxsara Yp®O ObuIM BISBICHBI CIIEAYIONINE HETOCTATKU:

1. HeBo3mokeH MOJHOCTRIO aBTOMaTuueckuii pacuet M3 Ha ocHoe KPY.

2. HeBo3mosken aBromarnueckuii nepecyet KPY mpu uzmenennn UJI.

3. HeBo3smoxken aBromatnueckuii nepecuet M3 npu n3menenun KPY.

4. HeB03MOXEH aBTOMaTHYECKUI OTOPOC MEPEMEHHBIX.

[IpyHuMass BO BHUMaHUE BBIIICU3IOKEHHBIE HEJOCTATKH, ObUI CHAeNIaH
BBIBOJL O HEBO3MOXHOCTH CO3JAaHHS MOJHOCTHIO aBTOMAaTHU3UPOBAHHOMN
aHAJIMTUYECKOUM CUCTEMBI CpeicTBaMu makera Statgraphics Plus.

2 sapuanm.

Crnenyrommuii BapuaHT peanu3alid ObLT BBISIBJICH B TPOIECCE TOWCKA
Cpellbl, B KOTOpOi OBl MMENach BO3MOXXHOCTh pEaU3alli aBTOMATHYECKOTO
nepecueta U3 m KPY npum msmenenun WJI. beuto pemeno mompoOoBaTh
peanu3oBaTh AHANUTUYECKUNM OJOK B cpeae TaOIMyHOTO peaakTopa MS
EXCEL c nanpHeiiiiei TpaHCIIOPTUPOBKOW PE3YIBTATOB B MOCIEA0BATEIbHBII
TEKCTOBBIH (haiin (puc. 2.6).
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Brog U] IIpenBapu- [Tonyuenue KPY (perpeccus ABTOMaTHYECKUI
TeJIbHBIN — INaker aHanmu3a) pacuer U3
pacuer
Cpena MS EXCEL
OtoOpaxeHu Brison 13 (B
e 3 Ha TEKCTOBBII
KapTe (haitm)

Puc. 2.6. CxeMa peanuzaiuu aHaIMTUYECKOTO OJI0KA CUCTEMBbI
MPOCTPAHCTBEHHOI'O aHAJIN3a JENOHUPOBAHUS YIJIEPO/1a JIECHBIMU
’KOCHUCTEMaMHt Ypaina (2 BapHaHT)

Pacuer KPVY npenmnonaranochk OCymecTBIATh IPU IMOMOIIM UHCTPYMEHTA
«Perpeccus» Ilakera anaimmza MS EXCEL (puc. 2.7). Pe3ynbrarhl pacuera
BBIBOJIATCS] HA HOBBIM JIMCT (puc. 2.8).

rEx0aHEIE AaHHEE
] 4
Bx0AHOM MHTERESN ¥ I$F$39:$F$E~E j‘_‘
CTHEHA
BxoAHOA MHTERESN X! |$C$38:$D$68 jﬂ
CNpagtka
|_ MeTkH |_ FOHCTaHTa - HONE =l

I a5 o

|_ ¥POEEHE HAAEMHOCTH:

TlapaMeTpel EEIEDLA

" BelxoAHOM HHTEpPEAN: I

% HobbIi paboumii nMCT: I

" Hoead pabiouan kHHra

—OCTATEH

|_ JCTATEH |_ Cpatkk oCTaTKOE
[T CramaapTHzoBaHHelE ocTaTkM | Cpadwk noaBopa

~HopMankHas BEPOATHOCTE
[ Mpadmk HOpMANEHOR BEEPOATHOCTH

Puc. 2.7. Pacuer KPY npu nomomm MHOkeCTBEHHOU perpeccun Ilakera
ananuza MS EXCEL
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-lo/x
J@ ®akin Mpaeka Bua BcTaeka ®opMaT Cepeuc JdaHHele OKHO CrpaBka ;Iilﬂ
DEeEHa ghlaas - @&z s fi R 2 ey IEIEEIEEE:
B17 ~| =| 0,185865105479555
A [ B | c | D I E 5
| 1 |BelBOAO WUTOroOE —
2
3 FPeapeccuodHan crmaimucmung
| 4 |MuokecTeeHHEIR R 0965712457
| 5 |R-keagpar 0,938403224
| B |HopmupoeadHeii R-keagpar 0933541145
| 7 |CraHaapTHaA owwbka (0,398562092
8 |HabnwgeHda 30
|9
10 | OMcnepcHoHHEIR aHanus
11 cif 55 M= F e
| 12 |Perpeccua 2 b5 34190065 32 B7095053 206 BE9450R
| 13 |Ocratok 27 4 238997011 01588851741
14 [Mroro 29 B9 B308976R
15
16 Roachchuguenmel Cmandapmuan owwbe | -ocmamucmuka P-JHaderue F
| 17 |-nepeceyeHne 0,18586510R 0381462083 0, 487243958 0 ,h30018043
| 18 |MepemeHHana & 1 -1,000532923 0 096264326 -10, 39360022 B, 16235E-11
19 [Mepemennan ¥ 2 0,897 140691 0 051064161 17 ARBE9125 2 B4733E-16
|20 |
21|
| 22|
I:r{ |) |}|[\ Nnctl A'J'IHCTS )\HHET‘J Eepeza A'J'IMCT2 A'J'IMETS / | 4 |
roToen [ GCywwa=hioEzdvEET4 [ [ mMOM[ [ [

Puc. 2.8. Pe3ynbraTel pacuera KPY

JIaHHBIN BapyaHT UMEET CIEAYIONIUE MPEUMYIIECTBA [0 CPABHEHUIO C 1-M
BAPHUAHTOM:

1. Bo3MOXX€H aBTOMAaTUYECKU TMEpecYeT MTOrOBBIX 3HAYEHUN NpH
n3Menenuu KPVY.

2. Bo3sMOokeH aBTOMaTHuUeCKWii OTOpOC TIEpeMEHHBIX (Ha OCHOBE
3HaYeHUM t-kpurepus).

OnHako OCTarTCS U HETOCTATKU:

1. HeBo3moxkeH mnonHOCThIO aBTOMartnueckuil nepecuer KPY npu
m3MeHennn M/, T.x. ns 3anycka mHcTpyMeHTa «Perpeccusp» s nepecuera
KO3 (PHUITMEHTOB pacYETHBIX YPABHEHUI HEOOXOIMMO YUaCTHE YeTIOBEKa.

2. HeBO3MOXKHO  HCKIIFOUMTH  y4dyacTUs  4YE€JIOBEKa Ha  JTare
TPAaHCTIOPTUPOBKU PE3YJIHTATOB B TOCIIEIOBATEIBHBIA TEKCTOBBIA (haitn st
JanbHEHIIeH nepeaadyn B cpey oToOpakxeHus: Ha KapTe.

3. MS EXCEL ne (yHKIIMOHHMpYET B YCIOBUAX pacCIpeaesieHHON
CpEBbL.

[IpynuMass BO BHUMaHUE BBISIBJICHHBIE HEAOCTATKH, OBLIO PEIICHO
MPOJOJKUTh TOWUCK HOBBIX BAapUaHTOB Ui pEATHU3ALMHA AHATUTUYECKOTO
0JI0Ka.
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3 eapuanm.

Ha 3-Mm stane ajig TMKBUIAIMKA HEAOCTATKOB OBLJIO PEIIEHO HUCIOIb30BaATh
cpenctea CYBJl ADABAS u Natural, mo3Bossitoiiiue pemars MUPOKUA CIEKTP
3amad aBromaTu3auuu. OJIHAKO, YYWTHIBAs, YTO B paMKaX JaHHOW CpEJIbl
OTCYTCTBYIOT TOTOBBIE ITAKETHl CTATUCTUYECKOTO aHalu3a, IMPEANoaarajioch
nposeneHue  pacuera cpeacrBamu  MS  EXCEL ¢ npanbHeiiei
TPAHCIIOPTUPOBKOW pe3ysibTatoB B ADABAS. peanuzanuu aHaqIuTAYECKOTO
0Ji0Kka oToOpakeHa Ha puc. 2.9.

Bsox U1 IIpensapu- ITomyuenue KPV (perpeccust
TeNbHbII — ITaxet ananusa)
pacuet

Cpena MS EXCEL

OTtob6pakeHH Brisog U3 B ABTOMAaTHYECKUI BrBoa 3 (B
e U3 Ha IOCJI. TEKC. pacuet U3 TEKCTOBBIH
KapTe (aiin Gaiin)
Cpena CYB/JL
ADABAS u Natural

Puc. 2.9. Cxema peasinzanuu aHATUTHYECKOTO OJI0OKA CUCTEMBI
IPOCTPAaHCTBEHHOTO aHAIN3a JCMOHUPOBAHHUS YTIIEPO/ia JECHBIMU
sKocucTeMaMu Ypaina (3 BapuaHT)

Pacuer KPY ocymectBisiercs npu nomomu HHCTpymeHTa «Perpeccusi»
[Takera anamuza MS EXCEL (puc. 2.7). Pe3ynpTaThl TpaHCHIOPTHUPYIOTCS B
cpeny ADABAS u Natural, B koTopoii ocymiecTBisieTcs JalbHEHIINN pacyer
N3 (puc 2.10).
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[i] pacueT H EHeCce HHe OaHHbIX

A3HHEIE 407 PACHETa

Necxoz

Ananaesckui

K.nacc sozpacta 1

Maowane |6631

3anac 672

PESYNETATEI PACYETE
K.nacc sozpacta 1

3anachalra 1013

Mopooa

Ene

K.nacc sozpacTa 2
Maowaae 5019

3anac R

K.nacc sozpacTa 2
3anacHalra 6796

K.nacc sozpacta 3
Maowaas | 7366

3anac 12783

K.nacc sozpacta 3
3anacHalra 17362

K.nacc eospacta 4
Maowaae 4777

3anac 11818

K.nacc eospacta 4
3anacHalra 247,39

=1Ed

K.nacc eospacta &
Maowane | 11083

3anac 23056

K.nacc eospacta &
3anac Ha1ra 20791

Pzt 493 Pzt 31.08 Pzt 76,48 Pzt 107 46 Pzt 90,93
Pt £.05 Pt 7.30 Pt 11.48 Pt 11.96 Pt 9.47

Phb 374 Phb 577 Phb 1082 Phb 14,43 Phb 14,86
Pr 2203 Pr 23,03 Pr 3330 Pr 36,05 Pr 3418

Pu 21.84 Pu 7.51 Pu 4.44 Pu 364 Pu 4m

Puc. 2.10. Pacuer 13 B cpene ADABAS u Natural

JIaHHBIN BapUaHT UMEET CICIYIONINE TPEUMYIIECTBRA!

1. Bo3MOXeH aBTOMaTW4YEeCKHH IEpEecHYeT WTOTOBBIX 3HAYECHWN IpU
n3meHenuu KPY.

2. Bo3moxen aBromaTHueckuil OTOpPOC NEpEMEHHBIX (Ha OCHOBE
3HAYEHUH t-KpUTepus).

3. CYBl ADABAS ¢(yHKIMOHMpPYET B YCIOBHUSX pacHpeeleHHOU
Cpelbl.

TeM He MeHee, TakKe OCTAIOTCS U HEJOCTATKH:

1. Tlo-mpexHeMy HEBO3MOXXEH IMOJHOCTHIO aBTOMATHYECKHI IepecyeT
KPY nmpu mamenennn /| 8 MS EXCEL, 1.kx. 17151 3TOr0 HE0O0X0IMMO ydacThe
YeJoBeKa.

2. JlanHbId BapuaHT TpeOyeT aKTUBHOTO Y4YacTHs 4YeJIOBEKa Ha JTare
TPAaHCTIOPTUPOBKU PE3YJIHTATOB B TOCIIEIOBATEIBHBIA TEKCTOBBIA (hailn st
nepenaun B cpeny ADABAS u Natural ans 06paboTku, u dTane ganbHeHei
nepeaayu Jjis OToOpakKeHHs Ha KapTe.

JlaHHBI BapuaHT peajiu3alud aHATUTHYECKOro OJIoKa MMEeT MpaBO Ha
CYIIIECTBOBAHKME, HO B paMKax peaau3anud HHPOPMAIMOHHON CHUCTEMBI IO
Yp®O, ObuT0 perieHo TpOoJOIKUTH TTOUCK BAPUAHTOB.

4 eapuanm.

Ha nannom srtame paboT, OCHOBHOM II€/IbI0 OBLIO TMOJOKEHO pean3aliys
MOJIHOCTBIO ABTOMATHYECKOro pacueta u mnepecuera KPY. beuio pemieHo
otkasarbcs oT cpenacts MS EXCEL, BcimencTere 4ero BcTana HEOOXOAMMOCTh
peanu3anyy aJropuTMa pacueTra MHOXKECTBEHHBIX PEeTrPECCHOHHBIX YpaBHEHUN
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B cpene ADABAS. Ilpeanonaramace cleayromas cxema pealn3auu
aHajguTH4yeckoro 6yoka (puc. 2.11).

Beon /1 IIpensapu- [Monyuenne KPY (anroputm ABTOMaTHYECKU
TeJIbHbII peutenust MPY no cnocody pacuet U3
pacuer YeOsbiieBa)

Cpena ADABAS u Natural

OTo0pakeHn BrBoa U3 (B
e U3 na TEKCTOBBINA
KapTe Gaiin)

Puc. 2.11. Cxema peam3anny aHATUTHIECKOTO 0JI0KAa CUCTEMBI
IPOCTPAHCTBEHHOI'O aHAIN3a JIETIOHUPOBAHMUS YTIEPO/Ia JIECHBIMU
sKocucTeMaMu Ypaina (4 BapuaHT)

Jia nomyuenust KPY 6b110 pemieHo ucnonb3oBars crnocod Yeobiesa.
JlaHHBI BapHaHT peanu3alli aHAIUTHYECKOro OJIOKa CHUCTEMBI MMEET
CJIEIYIOIUE IPEUMYIIECTBA:

1. Bo3MoOkeH aBTOMaTHYECKUMU NEPECUYET UTOTOBBIX 3HAYEHUU IIPHU
n3meHeHnu KPY.

2. Bo3MoxkeH aBTOMAaTHYECKUW OTOPOC MEPEeMEHHBIX (HAa OCHOBE
3HAYEHUU t-KpUTEpHs).

3. CYBl ADABAS ¢GyHKUMOHHpYET B YCIOBUSAX paclpeeeHHOM
CpEBbl.

4, Bo3moxeH mnonHOCThIO aBTomarnueckuii nepecuer KPY npu

M3MEHEHUH UCXOJIHBIX JaHHBIX, & TAKKE aBTOMATHUYECKUI MEPECUET BCEX pAHEE
COXPaHEHHBIX UTOTOBBIX 3HAUEHUH.

5. Peanusyercss BBIBOJ, MTOTOBBIX 3HAYEHUW B IOCJIEI0BATEIbHBIN
TEKCTOBBIN (haiisl 1711 0TOOpaKeHHsSI Ha HHTEPAKTUBHOM KapTe.

OnHako nmeeTcs OOUH HETOCTATOK:

1. Ha srame mepegaur WTOTOBBIX 3HAYEHHUH ISl OTOOpake€HUs Ha
KapTe TpedyeTcs ydacThe 4YesloBeKa JUIsl 3arpy3Kd 3HAY€HUU U3 TEKCTOBOTO
daiina B cpery oToOpaxeHus.

Ha ocHoBe mepeuncieHHbIX TPEUMYIIIECTB U HEJIOCTATKOB OBLJIO MPUHSITO
pellieHre OCTaBUTh JaHHBIM BapHaHT B KauecTBe 0a30BOTO, U B JaJIbHEHIIIEM
nonbitathes cpeactBaMmu ADABAS u Natural motHOCTBIO HCKITIOUHTD y4acTHe
YEJIOBEKA MPU NEPEaYe UTOTOBBIX 3HAYEHUM.
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5 eapuanm.

Ha panHoM »Ttame pa®oT, OCHOBHOM II€JIbIO CTaBUTCS TOWUCK B Cpeje
ADABAS u Natural cpencts 1uist peanu3aiyyi aBTOMaTH4YecKon repenayuu 13 B
cpeay ortoOpakeHus. OT cpelbl OTOOpa)XeHUs PE3yJIbTATOB Ha KapTe BHIOOD
cpeacT g peanmzanuu B pamkax ADABAS u Natural 3aBucut oueHb BO
MHoroMm. llpenmonaraemas cxema peaqu3alldd aHaJUTUYECKOro OJioka
MoKaszaHa Ha puc. 12.

IIpenBapu- ITonyyenne KPV (anroputm ABTOMaTHYECKUI TpancnoprupoBka
TEJNbHBIN peutenust MPY mo ciocoby pacuer U3 N3 B cpeny
pacuer YeOrimeBa) 0TOOpaKeHHS

BrI130B cpenbl oToOpaskeHus U
Beox /] 0TOOpaKEeHHE PE3yIIbTaTOB
(xapte! u 13)

Cpena ADABAS u Natural

Puc. 2.12. Cxema peain3aiiul aHaATUTHIECKOTO OJI0OKAa CUCTEMBI
MIPOCTPAHCTBEHHOTO aHAJIU3a JICTIOHUPOBAHUS YTIEPO1a JIECHBIMU
sKocucTeMaMu Ypana (5 BapuaHT)

2.4.3. O6ocHoBanue Boibopa ['NC nnst oToOpaskeHus pe3yabTaToB

B nacrosmee Bpems Ha peiHKE cyniectByeT MHO)kecTBO ['MIC cucrem,
o0NafarouMX Ppa3IUYHBIMU CHCTEMHBIMH BO3MOXHOCTSIMU W MMEIOLIUX
pPa3Hyl0 CTOMMOCTB: OT CaMbIX MPOCTBIX M HEAOPOTUX, BBIMOJHIIOMIMX
MUHHUMAJILHOE KOJIMYECTBO GyHKUUH, hi () npo(ecCUOHANBbHBIX,
muorodyukuonansubix [MC, croumocth koTopbix goxoaut ao 1000000
pyoueit (ArcGis).

Bor nekoropsie, umeromuecs Ha peiake, ['C: Maplnfo, Kapra 2008,
CREDO TOIIOIINTAH, PHOTOMOD GeoMosaic, ArcGis, u apyrue.

B pamkax pabotel Haj MHPOPMAIMOHHONW CHUCTEMOUW MPOCTPAHCTBEHHOTO
aHalIM3a JICTIOHUPOBAHUS YIVIEpOAA JIECHBIMM SKOCHUCTEMaMH Y PaJbCKOIO
®enepansHoro Oxpyra 0wl ocymectBien Bbiobop [MMC Kapra 2008.
Kpurepusimu 11t BBIOOpaA cTamu:

- MepeYeHb MHUHUMAJIbHO HEOOXOAUMBIX (YHKUMI 17 OTOOpakeHUs
3HauYE€HUU (UTOMACCHI U TPHUPOCTOB (PUTOMACCHI MO MOPOAAM ISl KaxIOro
JIECHUYECTBA;

- BO3MOYKHOCTbH TPaHCHOPTUPOBKHU JaHHBIX U3 cpensl CYBJ[ ADABAS un
Natural,

- MuHHMasibHas croumocTs ' UC.

N3 Bcex nepeunciennsix I'MC Kapra 2008 umeeT MUHUMAaNbHYIO LEHY, U
o0nagaeT BceMH HEOOXOIUMBIMU (PYHKITUSMHU JJII OTOOpPaKEHUsSI pe3yIbTaTOB
Ha KapTe.

90




B nanbhelimeM (Hanpumep, Npu paclIMPEHUN TEPPUTOPUATIBHOTO OXBaTa
WH(POPMAITMOHHOW CHCTEMBI JI0 MacIITa0OB CTpaHbl WM KOHTUHEHTA; IS
JIOTIOJITHUTEIFHOTO OTOOpaKEHUS Ha KapTe peiabeda, THUIOB MOYBHI, KJIUMaTa U
T.1.), ecnmu Bo3MoxkHOocTel I'MIC Kapra 2008 okaxxeTcss HEJOCTaTOYHO, €€
MOXHO OyJeT 3aMeHUTh OoJjiee (DYHKIIMOHAJIBLHOM, M, KaK CIEeJCTBHE, OoJee
noporoit I'MIC. Ilpu 3TOM KOHLENIus, CTPYKTYpa, SJIEMEHThl U B3aHUMOCBS3U
nHpOpMAIIMOHHOW CcHUCTeMBI (B T.4. €€ aHAJIMTHYECKOro OJIOKA) OCTarTCs
HEM3MCHHBIMHM, a pPAacCCUYMTHIBAEMbIC CHCTEMON 3HadeHUus (QuTOMacchl U
IpUpoCcTOB pUTOMACCH TpaHCTOPTUPYIOTCs B HOBYIO [ UC.

2.5. Peanu3zanus aBTOMaTU3UPOBAHHON WH(OPMALIMOHHON CUCTEMBI
IIPOCTPAHCTBEHHOT'O AHAIN3A

2.5.1. ba3pl naHHbIX HTHOOPMAIIMOHHON CUCTEMBI

baspl nanneix peamusytorcsa B cpene CYBJ] ADABAS. B rabaumax 2.4-
2.7 xax il anemeHT b/[ (mosne) umeeT XxapakTepUuCTUKHU:

1, Al, 20, A, DE, rne

1 — HOMep ypOBHS UAEHTU(DUKATOPA;

Al — HaumeHOBaHMe HeHTU(PHUKATOpa (Bceraa IByX0alTHOE);

20 — nnuHa unenTugukaropa (B 6aiirax);

A — dopmar (A — andasutHo-IuPpoBoi; U — ynCI0BOM, yITaKOBaHHBIN);

DE — Hanuuue NaHHOM XapaKTepUCTHKH YKa3bIBA€T, UYTO JAHHOE IOJIe
SIBJIIETCS] TIOUCKOBBIM, T.€. IECKPUITOPOM.

2.5.1.1. Crpyktypa u GyHKIHOHATIBLHBIE XapaKTEPUCTUKU 0a3 JTaHHBIX
3Ha4YCHUN (PUTOMACCHI ¥ 3HAYECHUN IPUPOCTOB (PUTOMACCHI

ba3bl naHHBIX 3HaYE€HUN (PUTOMACCHI U 3HAYEHUU MPUPOCTOB (PUTOMACCHI
colep>KaT OJMHAKOBOE KOJMYECTBO JJIEMEHTOB (Tosieil), 00Jamaronmx
UJCHTUYHBIMUA XapaKTEPUCTUKAMHU, YTO TMO3BOJISIET IMOCTPOUTH OJMHAKOBBIE
CTpYKTypbl 3TuUX 0a3. CTpykrypa ©0a3bl JaHHBIX 3HA4YeHUl (UTOMAaCCHI
nokazana B Tabmuie 2.4. CTtpykTypa 0a3bl JTaHHBIX 3HAYEHUN MPUPOCTOB
(dbuTOMaCCHl HIEHTUYHA CTPYKTYpE, MPEACTaBICHHON B Ta01.4, C € AMHCTBEHHOM
pazHuLell — «puTOMaccay 3aMeHseTCs Ha «IpUpocT ¢GuUTOMacch» (CM.
anemeHTHhl Ne 18-42 tab. 2.4).

Tabnuma 2.4
CrtpykTypa 6a3 JaHHBIX 3HaUYCHUN (DUTOMACCHI U IPUPOCTOB (PUTOMACCHI
No DnemeHT (1oJie) Onucanue
1 |1 ,Al 50, A DE | Ha3Banue jecxo3a
2 |1 A2 20, A DE | Hazanue noposl
3 (1 ,B1,10,U,DE |IImomans, 3aHumaeMas I-m KjaccoM BoO3pacra

JTAHHOW MOPOJIbI, T

4 11 ,B2,10,U,DE |Ilmomans, 3aHuMaemass 2-M KJIacCOM BO3pacTa
JTAHHOW MOPOJIbI, T'a
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5 (1 ,B3,10,U,DE |IImomans, 3aHuMaeMas 3-M KJIaccoM BO3pacra
JTAHHOM ITOPOJIBI, Ta

6 (1 ,B4,10,U,DE |IImomans, 3aHuMaeMas 4-M KJIacCcoM BO3pacra
JAHHOM ITOPOJIbI, Ta

7 |1 ,B5/10,U,DE |IInomans, 3aHMMaemMas 5-M KJIacCOM BO3pacTta
JTAHHOU MOPOJIBI, Ta

8 |1 ,C1,10,U,DE |3amac 1-ro kmacca Bo3pacTta JaHHOU MTOPOJIBI, M

9 |1 ,C2,10,U,DE |3amac 2-ro kimacca Bo3pacTta JaHHOU MTOPOJIBI, M

10/1 ,C3,10,U, DE | 3anac 3-ro kjacca Bo3pacTa JaHHON OPOJIbI, M

1111 ,C4,10,U, DE | 3anac 4-ro kjacca Bo3pacTta JaHHON OPOJIbI, M

1211 ,C5,10,U, DE | 3anac 5-ro kjacca Bo3pacTa JaHHOUN MOPO/IbI, M

131 ,D1,10,U 3amac 1-ro kimacca Bo3pacTa JaHHOW TMOPOABI Ha
IMHHILY 3aHIMAeMOil ILIOMIAM, M /Ta

14|11 ,D2,10,U 3anac 2-ro Kjacca Bo3pacTa JIaHHOM MOpOALI Ha
€JIMHUIlY 3aHUMaeMOM IIOMIaAH, M/ra

1511 ,D3,10,U 3amac 3-ro Kjacca Bo3pacTa JaHHOW NOpOJbl Ha
€IMHUIlY 3aHUMaeMOH TIIOIIaIH, m/ra

161 ,D4,10,U 3amac 4-ro Kjacca Bo3pacTa JaHHOW TOpPOJbl Ha
eIMHUITY 3aHUMaeMOH IIIOIIaIH, m/ra

17|11 ,D5,10,U 3anac 5-ro Kjacca Bo3pacTa JIaHHOM MOpOALI Ha
€JIMHUIlY 3aHUMaeMOU IIONIaAH, M/ra

1811 ,F1,10,U dutomacca (mpupocT (¢GUTOMACCHI) CTBOJIOB 1-TO
KJacca BO3pacTa JaHHOW MOPOJbl HA EIUHUILY
3aHuMaemoi miomanu (Py), T/Ta

1911 ,F2,10,U dutomacca (mpupoct ¢GUTOMACCHI) CTBOJOB 2-TO
Kjlacca BO3pacTa JaHHOHW TIOPOJbI HAa CAUHUILY
3anuMaemoit miromaau (Py), T/ra

2011 ,F3,10,U dutomacca (mpupoct ¢GUTOMACCHI) CTBOJOB 3-TO
KJIacCa BO3pacTa [AaHHOM TMOpPOALl HA EIUHUILY
3aHuMaemoit miomaau (Py), T/ra

21|11 ,F4,10,U dutomacca (mpupocT (GUTOMACCHI) CTBOJIOB 4-TO
KJIacCa BO3pacTa [AaHHOM TMOpPOAbl HA EIUHUILY
3aHuMaemoit miomaau (Py), T/ra

22|11 ,F5/10,U dutomacca (mpupoct (¢GUTOMACCHI) CTBOJOB 5-TO
KJlacca BO3pacTa JaHHOHW TIOPOJbI Ha CAUHUILY
3anuMaemoit miromaau (Py), T/ra

23|11 ,G6G1,10,U dutomacca (mpupoct (uTOMacchl) JHUCTBBI 1-TO
KJlacca BO3pacTa JIaHHOW TIOpOJbl Ha EIUHUILY
3aHuMaemoit miomaau (Py), T/ra

2411 ,G2,10,U dutomacca (MpUpocT (PUTOMACCHI) JHUCTBBI 2-TO
KJacca BO3pacTa JaHHOW TNOPOAbI HA EIUHUILY
3aHuMaemoit miomaau (Py), T/ra

2511 ,G3,10,U dutomacca (mpupocT (PUTOMACCH) JHUCTBBI 3-TO

KJIacCa BO3pacTa JIAaHHOW TMOPOJIbI

Ha CIUHULY
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3aHuMaemoit miomaau (Py), T/ra

26

,G4,10,U

dutomacca (MpUPOCT (HUTOMACCHI)
KJacca Bo3pacTa JaHHOW TOPOJIBI
3aHuMaemoit momaau (Py), T/ra

JIMCTBBI  4-T0
Ha EJUHUILY

27

, G5,10, U

duromacca (MPUPOCT (PUTOMACCHI)
KJIacca BO3pacTa JAaHHOM ITOPOJIbI
sanumaemoit miomanu (Py), T/ra

JIUCTBBI 5-TO
Ha CIVHUILLY

28

,H1,10,U

duromacca (mpupoct (HUTOMACCHI)
KJIacca BO3pacTa JaHHOM ITOPOJIbI
3aHuMaemoit miomaau (Py), T/ra

BeTBe 1-10
Ha CIUHUILLY

29

, H2,10,U

durtomacca (mpupocT GUTOMACCHI)
KJacca BoO3pacTa JaHHOW TOPOJIBI
3aHuMaemoit miomaau (Py), T/ra

BETBEU 2-TO
Ha EIUHUILY

30

|

, H3, 10, U

duromacca (mpupoct (HUTOMACCHI)
KJacca BO3pacTa JaHHOW MOPOIbI
3aHnuMaeMoi miomanu (Py), T/ra

BETBEU 3-TO
Ha EJUHUILY

31

, H4,10, U

®utomacca (mpUpoOCT (UTOMACCHI)
KJlacca BO3pacTa JaHHOW MOPOIbI
3aHnuMaeMoi miomanu (Py), T/ra

BeTBEU 4-10
Ha €IUHUILY

32

, H5, 10, U

®dutomacca (mpupocT (GUTOMACCHI)
Kjlacca BO3pacTa JIaHHOW TOpPOJIbI
3anumaemoit miomiaau (Pyp), T/ra

BETBEU S-T10
HAa CIUHUILY

33

, 11,10, U

dutomacca (mpupocT (UTOMACCHI)
KJacca BO3pacTa JaHHOW MOPOJIbI
3aHuMaeMoi miomanu (P,), T/ra

KOpHer 1-ro
Ha EIUHUILY

34

|

, 12,10, U

dutomacca (mpuUpocT (UTOMACCHI)
KJIacCa BO3pacTa JaHHOM MOPOIBI
3aHuMaemoit miomaau (Py), T/ra

KOpHEH 2-T0
Ha EIUHHUILLY

35

, 13,10, U

dutomacca (mpupoct (GUTOMACCHI)
KJlacca BO3pacTa JIaHHOW TOPOJIbI
3aaumaemoit momanu (Py), T/ra

KOpHEW 3-ro
HA CIWHHUILY

36

, 14,10, U

dutomacca (mpupoct (GUTOMACCHI)
Kjlacca BO3pacTa JIaHHOW TOPOJIbI
3aHuMaemoit miomaau (Py), T/ra

KOpHEW 4-ro
Ha EIUHUILY

37

, 15,10, U

dutomacca (mpuUpocT (PUTOMACCHI)
KJIacCa BO3pacTa JaHHOM MOPOMBI
3aHuMaemoit miomaau (Py), T/ra

KOpHEH 5-T0
Ha €IMHHUILY

38

,J1,10, U

dutomacca (MpUpPOCT PUTOMACCHI) HUKHUX SPYCOB
1-ro knacca Bo3pacTa HAaHHOW MOPOAbI HA €IUHUILY

3aanmaemoit momanu (Py), T/ra

39

,J2,10, U

dutomacca (mpUpPoCT PUTOMACCHI) HUKHUX SIPYCOB
2-TO KJIacca BO3pacTa JaHHOW MOPOJbI HA EIUHUILY

3aHuMaemoit miomaau (P), T/ra

40

, 43,10, U

duTtomacca (MpUpPOCT PUTOMACCHI) HUKHUX SIPYCOB
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3-ro Kjacca BO3pacTa JaHHOW MOPOJAbI HA CIUHUILY
3aHuMaemoit miomaau (Py), T/ra

4111 ,J4,10,U duromMacca (MpUPOCT (PUTOMACCHI) HUKHUX SPYCOB
4-ro kiacca BO3pacTa JaHHOW MOPOABI HA CIUHUILY
3aHuMaemoit miomaau (Py), T/ra

4211 ,J5/10,U dutomacca (mMpUpoCT (PUTOMACCH) HUKHUX SPYCOB

5-ro KJjacca BO3pacTa JIaHHOW MOPOJAbI HAa EIUHHILY
3aanMaemoit mromanu (Py), T/ra

OcCHOBHBIEC XapaKTEPUCTUKH BBIIICONTUCAHHON CTPYKTYphI 0a3 JaHHBIX:
Koxa-Bo 3anuceit B B/] —no 2500 3anucei;

Pasmep BJI — ot 175 no 300 k6aiiT;

Bpewms 3anpoca Ha BeIOOpKY - 0,1 c;

Bpewms 3anpoca Ha noacuer konuyectsa 3anucen — 0,05 c;

Bpewms na urenue Bcex 3anuceit B b1 — ot 0,4 no 0,45 c.

2.5.1.2. Ctpykrypa u GyHKIIMOHATIBHBIE XapaKTEPUCTUKH 0a3 JaHHBIX

3HaYEHUHN MPOOHBIX TIJIOMIAIECH

s xaxnon u3 10 mopox (6epesa, enb, Keap, Juma, JUCTBEHHUIIA, 0JIbXa
cepasi, oJibXa YepHasi, OCHHA, TUXTa U cocHa) co3naHa bJI, cTpykTypa koTopoit
ToKa3aHa B Taomaue 2.5.

Tabnmma 2.5
Crpykrypa 6a3 TaHHBIX 3HAYCHUI TPOOHBIX TUIOMAeH
No DneMeHT (1moJie) Onucanue
1 1 ,Al 3 U DE Bo3spacr, et
2 1 ,A2,5 U,DE KommuecTBo, ThIC.2K3/Ta
3 1 ,A3,5 U,DE Huametp, cM
4 1 ,A4,5 U, DE BricoTta cTBONA, M
5 |1 ,A56,U DE 3anac cTBoNa, M /ra
6 1 ,B1,6,U,DE duromacca crBoisa (Py), T/Ta
7 1 ,B2,5 U,DE durtomacca Kopbl (Ppark), T/Ta
8 1 ,B3,5 U,DE duromacca Betseit (Py), T/Ta
9 1 ,B4,5 U,DE durtomacca nuctssl (Py), T/ra
10 (1 ,B5,5, U, DE duromacca kopaeit (P,), T/ra
11 (1 ,B6,5,U, DE duTtomacca HIKHUX sipycoB (P,), T/ra
12 |11 ,C1,4,U,DE ITpupoct duromaccer crBona (Zy), T/ra
13 |1 ,C2,4,U,DE [Tpupoct huromaccel KOpbl (Zpark), T/TA
14 |11 ,C3,4,U,DE ITpupoct duromaccel BetBel (Zp), T/ra
15 |1 ,C4,4,U,DE [Tpupoct uromacce! muctshl (Z;), T/Ta
16 |1 ,C54,U,DE ITpupoct dhuromacce kopueii (Z;), T/ra
17 |1 C6, 4, U, DE [Tpupoct ¢uromMacchl HUKHHUX SIPYcoB (Z,),

T/Tra
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OCHOBHBIEC XapaKTEPUCTUKH BBIIICONUCAHHON CTPYKTYphI 0a3 JaHHBIX:
Koxn-Bo 3anuceit B B/[ — 1o 100 3anucei;

Pasmep BJI — ot 8 10 20 kOaiirt;

Bpewms 3anpoca Ha BeIOOpKY - 0,1 c;

Bpewms 3anpoca Ha noacuer konuyectsa 3anuceu — 0,05 c;

Bpewms na utenue Bcex 3anuceit B b/ — ot 0,1 1o 0,15 c.

2.5.1.3. Ctpykrypa u GyHKIIMOHAJIBHBIE XapaKTEPUCTUKU 0a3 JaHHBIX
K03((UIIMEHTOB PAaCUETHBIX ypaBHEHUI

CrpykTypa 6a3bl qanHbix 3HaueHnit KPY ¢utomaccel nokazana B Tabmauie

2.6.
Tabmuua 2.6
CrpykTtypa 06a3bl JaHHBIX 3HaYCHUN KOA(DDUITUEHTOB PACUETHBIX
ypaBHEHUI (UTOMACCHI

No DneMeHT (1moJie) Onucanue

1 1 , N1, 20, A DE HazBanue nopo bl

2 1 ,Al,7,U CBoOOHBIN WiIEH (a) JIs1 ypaBHEHUs pacuera
¢uToMaccel cTBOJIOB (Py)

3 |11 A2, 7,U Koadpdunuent nmpu X, (a1) mig ypaBHEHHS
pacuera ¢puToMacchl cTBOJIOB (Py)

4 |1 A3, 7,U Koapdumment nmpu X3 (82) s ypaBHEHHS
pacuera ¢puToMacchl cTBOJIOB (Py)

5 1 ,A4,7,U Koadpdumment npu X4 (a3) mas ypaBHEHHS
pacueTa putoMaccel cTBOJIOB (Py)

6 |1 ,A57,U Koadpdunuent nmpu Xs (84) 1is ypaBHEHHS
pacueTa putToMaccel cTBOJIOB (Py)

7 1 ,G1l,5 U R* s ypaBHEHHsS pacyeTa (PuUTOMACCHI
CTBOJIOB

8 1 ,G2,5 U SE — crangapTHas ommoka

9 1 ,B1,7,U CB0OOIHBIN WiIeH (8) 7 ypaBHEHUs pacuera
¢duTomaccel BetBeit (Pp)

10 |1 ,B2,7,U Koadpduument mpu X, (a1) mist ypaBHEHHS
pacueta puromaccel BeTBeit (Pp)

1 |1 ,B3,7,U Koaddunuent npu Xz (a2) it ypaBHEHHS
pacueta puromaccel BeTBeit (Pp)

12 (1 ,B4,7,U Koadoumument npu X, (a3) mns ypaBHEHUs
pacueta puromaccel BeTBeit (Pp)

13 |1 ,B5 7, U Koadpduument mpu Xs (84) st ypaBHEHHs
pacueta puromaccel BeTBeit (Pp)

14 (1 ,G3,5 U R> s ypaBHeHUs pacyeta (uToMacchl
BETBEU

15 (1 ,G4,5,U SE - crannapTHas ommoKa
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16 |1 ,C1,7,U CBoOOIHBIN ujieH (@) JJ1s ypaBHEHHS pacueTa
¢duTomaccel 1ucTBbI (Py)

17 |11 ,C2,7,U Koadboumuent npu X, (a;) mns ypaBHEHHUS
pacuera duTomacchl JUCTBBI (Py)

18 |1 ,C3,7,U Koaddumment npu X3 (az) mns ypaBHEHUS
pacueta putToMacchel JIUCTBHI (Py)

19 |1 ,C4,7,U Koapdumment mpu X, (83) st ypaBHEHHS
pacueta putToMacchl JIUCTBHI (Py)

20 (1 ,C57,U Koaboument npu Xs (a4) mns ypaBHEHHUsS
pacuera uTomacchl JUCTBBI (Py)

21 |1 ,G5,5 U R® s ypaBHEHHsSI pacuera (HUTOMACCHI
JICTBBI

22 |1 ,G6,5 U SE - crannmapTHas ommoOKa

23 |1 ,D1,7,U CBoOoaHBIN WiIEH (8) s ypaBHEHHS pacuera
dbuTomaccel kopueit (Py)

24 11 ,D2,7,U Koadpdumment npu X, (a;) mns ypaBHEHUsS
pacueta puromaccel kopHuei (Py)

25 |1 ,D3,7,U Koadpdunuent npu Xz (82) it ypaBHEHHS
pacueta puromaccel kopuei (Py)

26 |1 ,D4,7,U Koadpdunuent mpu X4 (83) it ypaBHEHHS
pacueta puromaccel kopHeit (Py)

27 |1 ,D5,7,U Koapdumment mpu Xs (84) st ypaBHEHUS
pacueta puromaccel kopHueit (Py)

28 |1 ,G7,5 U R? JUIsl  ypaBHEHUsI pacueTa (PUTOMACCHI
KOpHEW

29 |1 ,G8,5 U SE - crannapTHas ommoka

30 |1 ,F1,7,U CBoOOHBIN ujieH (@) 1 ypaBHEHHS pacueTa
(uromaccel HUKHUX sipycoB (Py)

31 (1 ,F2,7,U Koaddumment npu X, (a;) mns ypaBHEHUs
pacueTa puTomMaccel HIKHUX sipycoB (Py)

32 |1 ,F3,7,U Koadpduument mpu Xz (82) st ypaBHEHUS
pacueTa puToMaccel HIKHUX sipycoB (Py)

33 |1 ,F4,7,U Koapduument mpu X, (83) st ypaBHEHHs
pacueTa puToMaccel HIKHUX sipycoB (Py)

34 |1 ,F57,U Koadpdunuent npu Xs (a4) it ypaBHEHHS
pacueTa puToMaccel HIKHUX sipycoB (Py)

35|11 ,G95 U R® s ypaBHEHHS pacuera (HUTOMACCHI
HWKHUX SPYCOB

36 |1 ,GG,5 U SE - ctannapTHas ommoka

OcHOBHBIE XapaKTEPUCTUKH BBIIIICOMMMCAHHON CTPYKTYPHI 0a3 TaHHBIX:
Koun-Bo 3anuceit B BJI — 10 3anuceit;

Pasmep BJI — 4 x6aiiT;

Bpewms 3anpoca Ha Be16OpKY - 0,05 c;
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Bpewms 3anpoca Ha noacuet konuudectsa 3anucei — 0,05 c;
Bpems na urenue Bcex 3anuceit B b/l — 0,1 c.

Crpykrypa 6a3bl qanHbix 3HaueHuit KPY npupoctoB ¢puromacce! nmokaszana B
tabmure 2.7.

TabOmura 2.7

CrpykTypa 6a3bl JaHHBIX 3HAYEHUI KOA(P(UIIUEHTOB PaCUETHBIX YpaBHEHUN

IPUPOCTOB (PUTOMACCHI

No DneMeHT (1moJie) Onucanue

1 1 ,N1, 20, A, DE HasBanue nopo/isl

2 1 ,Al,7,U CB0OOHBIN WiieH (a) 11 ypaBHEHUS pacyeTa
npupocta huromacchl cTBOJIOB (Py)

3 1 A2, 7,U Koadbduiment npu X, (a;) a1 ypaBHCHHS
pacueTa mpupocta GuromMacchl cTBOJIOB (Pg)

4 1 A3, 7,U Koaddunuent nmpu Xz (a2) mis ypaBHEHHS
pacuera npupocrta puToMacchl cTBOJIOB (Py)

5 1 ,A4,7,U Kosddumment npu X4 (a3) I ypaBHCHHS
pacuera npupocrta puTomMacchl cTBOJIOB (Py)

6 |1 ,A57U Koaddumment npu Xs (84) s ypaBHEHHS
pacueta npupocrta puToMacchl cTBOJIOB (Py)

7 1 ,A6,7,U Koaddunuent nmpu X (as) mis ypaBHEHHS
pacueTa mpupocta GuromMacchl cTBOJIOB (Pg)

8 1 ,G1,5 U R* s ypaBHEHHsI pacdeTa (UTOMACCHI
CTBOJIOB

9 1 ,G2,5 U SE - cranmapTHas omuoOKa

10 |1 ,B1,7,U CB0OOHBIN uiieH (a) 11 ypaBHEHUS pacyeTa
npupocta huromacchl BeTeit (Pp)

11 |1 ,B2,7,U Koaddunuent mpu X, (a1) Mg ypaBHEHHS
pacuera npupocta puromaccel BeTBelt (Pp)

12 |1 ,B3,7,U Koaddunuent mpu Xz (a2) Mg ypaBHEHHS
pacuera npupocta puromaccel BeTBelt (Pp)

13 |1 ,B4,7,U Koaddunuent mpu X4 (a3) mis ypaBHEHHS
pacuera npupocta puromaccel BeTBei (Pp)

14 |1 ,B5,7,U Koadduuument npu Xs (84) s ypaBHEHHS
pacuera npupocta puromaccel BeTBei (Pp)

15 |1 ,B6,7,U Koaddurment npu Xe (as) a1 ypaBHCHHS
pacuera npupocta puromaccel BeTBel (Pp)

16 |1 ,G3,5 U R® s ypaBHeHHs pacuera (DPHTOMACCHI
BETBEU

17 |1 ,G4,5 U SE - crangapTHas ommoOka

18 |1 ,C1,7,U CB0oOOHBIN uiieH (a) 11 ypaBHEHUS pacyeTa
npupocta huromacchl JIMCTBHI (Py)

19 |1 ,C2,7,U Koaddunument npu X, (a1) mis ypaBHEHHS
pacueta npupocta puromaccel JUCTBHI (Py)
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20 ,C3,7,U Koaddumuent npu Xz () maus ypaBHEHHUs
pacuera npupocrta putomacchl JUCTBBI (Py)

21 ,C4,7,U Koadbdumuent npu X, (a3) ams ypaBHEHHUs
pacuera npupocrta hutomacchl JUCTBBI (Py)

22 ,C5,7,U Koapdumment mpu Xs (84) mns ypaBHEHUs
pacueTa mpupocta guromacchl JTUCTBHI (Py)

23 ,C6,7,U Koapdumment mpu Xg (8s) mns ypaBHEHUs
pacueTa mpupocta guromacchl TUCTBHI (Py)

24 ,Gh5,5, U R? JUIL  ypaBHEHHUs pacyeTa (PUTOMACCHI
JIVCTBBI

25 ,G6,5,U SE - crangapTHas ommoka

26 ,D1,7,U CBoOOHBIN wiieH (@) JJIs ypaBHEHHS pacueTa
npupocTa huromaccel Kopuei (Py)

27 ,D2,7,U Koaddumment npu X, (a;) mansg ypaBHEHUs
pacueTa mpupocta ¢uromacchl kKopaei (Py)

28 ,D3,7,U Koaddpumment npu Xz (a2) mansg ypaBHEHUs
pacueTa mpupocta guromacchkl kopaei (Py)

29 ,D4,7,U Koadpduument npu X4 (83) mas ypaBHEHUs
pacueTa mpupocta puromacchl kopuei (Py)

30 ,D5,7,U Koadpduuuent npu Xs (84) a1 ypaBHEHUs
pacueTa mpupocta puromacchkl kKopaei (Py)

31 ,D6,7,U Koadpumment npu X¢ (as) mansg ypaBHEHUs
pacueTa mpupocta ¢uromacchl kopaei (Py)

32 ,G7,5U R? ypaBHEHUs pacyeta (puTOMAaCCHI
KOpHEU

33 ,G8,5 U SE - crangapTHas ommoka

34 L F1,7,U CBoOOHBIN uiieH (&) 11 ypaBHEHHS pacueTa
npupocTa GuToMacchl HIKHUX sApycoB (Py)

35 L F2,7,U Koaddpumument npu X, (a;) mansg ypaBHEHUs
pacuera mnpupocta (PUTOMACCHI  HIKHHUX
spycos (Py)

36 ,F3,7, U Koapdumment mpu Xz (82) mns ypaBHEHUs
pacuera mnpupocta (PUTOMACCHI  HUKHUX
spycos (Py)

37 ,F4,7,U Koadpduument npu X4 (83) mas ypaBHEHUs
pacyeTa mpuUpocTa  (PUTOMACCHI  HUIKHUX
spycoB (Py)

38 ,F5,7,U Koadduument npu Xs (a4) A1 ypaBHEHUs
pacuera mpupocta (PuUTOMACCHl  HWIKHUX
spycos (Py)

39 ,F6,7,U Koadpduument npu Xg (8s) mns ypaBHEHUs
pacuera mpupocta (PUTOMACCHl  HWIKHUX
spycos (P,)

40 ,G9,5,U R® nams ypaBHEHHs pacdera (DUTOMACCHI
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HUKHUX SIPYCOB

41 |1 ,GG,5, U SE - crannapTHas onmmoka

OcCHOBHBIE XapaKTEPUCTUKH BBIIICONUCAHHON CTPYKTYphI 0a3 JaHHbIX:
Kon-Bo 3anuceii B B[ — 10 3anucei;
Pasmep BJI — 5 kOaiiT;
Bpewms 3anpoca Ha BEIOOPKY - 0,05 c;
Bpewms 3anpoca Ha noacuer konuyectsa 3anuceu — 0,05 ¢;
Bpewms Ha yrenue Bcex 3anucei B b/[ - 0,1 c.

2.5.2. IIporpaMmMbl B3aUMOJICHCTBUS ¢ Oa3aMu JaHHBIX
UH()OPMAITMOHHON CHUCTEMBI

Bce mporpammel peanusosansl B cpeze Natural 6.1.1.

2.5.2.1. TIlepeuenp, XapaKTEPUCTUKH U pealii3allis OCHOBHBIX 3alPOCOB
K 0a3aM JaHHBIX

[lepedyenb U XapaKTEPUCTUKH 3aIPOCOB K 0a3aM JTAHHBIX MPEACTABICHBI B
tabnuue 2.8. B Tabnune 2.8 @ynkuuu [Ipunoxenuii, otuersl, U padodyue
(daiinbl, BBI3BIBAIOLIME 3aMPOChI, COOTBETCTBYIOT Ha3BaHUSAM DOyHKUIUIM
[Ipunoxenuii, 0T4eTOB, U padbounx (¢ainoB Ha puc. 2.2. Hazpanus DyHkumii
[Tpunoxenuit cooTBeTcTBYIOT cTONOY DyHKunu [Ipunoxenus tadbmuuet 2.11.
3anpocel peaau30BaHbl B BUJIE IPOTPAMMHBIX KOJOB, KOTOPBIE MPEACTABICHBI B
[Tpunoxenun 1. Ccpuikm Ha COOTBETCTBYroUIMe pasnensl Ilpwnoxenus 1
MpeCTaBIICHBI B cTO01IE «JlomomHeHUs» TabauIs! 2.8.
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Ta0muna 2.8

HepequL N XapaKTCPUCTUKU 3aIIPOCOB K 0azam JaHHBIX

dbutomaccer); Al-AS5,
B4-B6 (nast
IPUPOCTOB).

Ne | Onwucanue 3anpoca | Dnementsl bJ (momns) | Bpems OyHKUUH JlononHenus
3arpoca, [Tpunoxenui,
c OTYETHI, U
paboune aibl,
UCITOJIb3YIOIIHE
3anpoc, Win
bopmupyembie
3anpocoM
3anpockl k ba3zam 1aHHBIX 3HAYEHUI NPOOHBIX TuIoNIaaen (Tadauma 2.5)

1 | 3anpoc cuutbiBaeT | Bee anemenTsl b/I. 0,1 [Ipocmotp BosbiBaercs Ilpunoxkennem Nel Ttali.
BCE 3HAUEHUs BCeEX JTAHHBIX u|2.11 (puc. 2.18). IlporpammubIii KO
3JIEMEHTOB b/l N3menenue npexacrasieH B [lpunoocenuu 1 m.1.1.
(pasmepom 10 20 JTAHHBIX
KOaMT).

2 | 3ampoc BeiOupaet Bce | 1 u3 snementoB: Bl-| 0,05 | Beibop Bo3biBaercs Ilpunoxxennem No2 Ttali.
3HaueHusa 1 anemenra | B6 (ms duromaccer); 3aBUCHUMOM 2.11 (puc. 2.19).

B/l (mo 3 xOaiir). C1-Cé6 (st IEPEeMEHHOM [IporpaMMHBIF  KOA  TPENCTaBICH B
PUPOCTOB). Ipunoowcenuu 1 1n.1.2.

3 | 3ampoc BeiOupaer Bce | 1, 2, 3 wumu 4 wus 0,05 | Beibop BoesbiBaercs Ilpunoxxennem Ne3 Tali.
3HadyeHus 1 snemenTta | anemeHtoB:  Al-AS5, HE3aBUCHUMBIX 2.11 (puc. 2.20).

B/l (mo 3 xbaiir). Bl, B3, B4 (mns EPEMEHHOM [IporpaMmHBIii  KOJI MOpPEACTABIEH B

Ilpunoscenuu 1 n.1.3.
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3anpocsl k baze nannbix 3Hauennit KPY duromaccer (tabnuia 2.6)

3anpoc Ha ocHoBe | Al-A5, B1-B5, Cl1- 0,05 | IIpocmoTtp BoesbeiBaercs IIpunoxenusmu Ne 4, 7, 8
3a71aBaeMOr0 C5, D1-D5, F1-F5, JTAHHBIX u | Tabn. 2.11 (puc. 2.21, 2.24, 2.25).
3HAYECHUSA N1 | G1-G9, GG Usmenenue [IporpaMMHBIF  KOJI MpEACTaBICH B
BBIOMpaeT 1 3HaueHUe nauabix (B Bl | Ilpunoowcenuu 1 n.2.1.
anemeHToB B (mo 1 3HAYCHUU KPY
kOaiita). dbuTOMAaCCHI);

Bnecenue maHHBIX

u N3meHneHue

MaHHBIX a1

jJecHuyectBa (B

b/l 3HAYCHUMN

dbuTOMacchl)
3armpoc cuuteiBaer | A1-A5, B1-B5, Cl1- 0,1 Pacuer  nmannHbIX | Be3biBaeTcss PacueTHoil mporpaMmoit
Bce 3HaueHusi Bcex | C5, D1-D5, F1-F5, Bcex JiecHuuecTB | Ne3 (tabu. 2.12)

anemenToB BJI (1o 4
KOaMT).

G1-G9, GG

(8 B/l 3HaueHuit
¢dbuTOMacchI)

IIporpaMMHBIN  KOZ
Ipunoscenuu 1 m.2.2.

NpcaACTaBJICH B

ochel kK baze nanubix 3nauenuii KPY npupoctoB duromaccs (Tabiuna 2.7)

3amn
3anmpoc Ha OCHOBE
3a/1aBa€MOoro
3HAYCHUS N1

BbIOWpaeT 1 3HaueHue
sanemeHToB B (mo 1
kOaiiTa).

Al-A6, B1-B6, Cl-
C6, D1-D6, F1-F6,
G1-G9, GG

0,05

[IpocmoTp 17§
HN3menenue
JTAHHBIX;
Bnecenue maHHBIX
u HN3meHeHue
Ma”HHBIX g |
jJecHuyecTBa (B
b/{ 3HAYCHU

BreizbiBaercsa [Ipunoxennem NoS5, 10, 11
tabn. 2.11 (puc. 2.22).
IIporpaMMHBIN  KOZ
Ipunoscenuu 1 m.3.1.

NpcaACTaBJICH B
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IPUPOCTOB
dbuTOMaCCh)
3anpoc cuuteiBaer | A1-A6, B1l-B6, Cl1- 0,1 Pacyer  nmansbIX | Bei3eiBaeTcss PacueTHod  mporpammoit
Bce 3HaueHus Bcex | C6, D1-D6, F1-F6, Bcex JiecHuuecTB | Ned (Ttabm. 2.12)
anemenTtoB BJl (mo 5| G1-G9, GG (8 BJl 3Hauenwmii | [Iporpammubiii  IlporpammHbBIE  KOJI
KOaiT). MIPUPOCTOB npeacTaBiieH B [lpunoswcenuu 1 n.3.2.
¢duTOMacchr)
3anpocskl K bazaM JaHHBIX 3HaUY€HUM (PUTOMACCHI U 3HAYEHUIN TPUPOCTOB hrutoMacchl (Tabnuna 2.4)
3anpoc Ha ocHoBe | OnquH u3 5 HaAOOPOB 0,1 [TIpocmoTp BeeiBaercs [Ipunoxennem Ne 6, 9 tada.
3aJ1aBaCMBbIX 3JIEMEHTOB: JTAHHBIX 2.11 (puc. 2.23, 2.26).
smauenuii Al, A2 u|{B1, Cl, D1, F1, G1, [IporpaMMHBIN  KOJ MOpPEACTaBICH B
KJIacca BO3pacra Ipunoswcenuu 1 n.4.1.
BeIOupaeT 1 3uauenue | H1, 11, J1};
1 nabopa »JIEMEHTOB
b/l (no 1 xbatita). | rpo> o D2, F2, G2,
H2, 12, J2};
{B3, C3, D3, F3, G3,
H3, 13, J3};
{B4, C4, D4, F4, G4,
H4, 14, J4};
{B5, C5, D5, F5, G5,
H5, 15, J5}.
3ampoc  Ha ocHoBe | X(F1, F2, F3, F4, F5), 0,15 | Otuer no | @opmupyer OTder MmO TOpOIAM IS
3a/1aBacMoro ¥(G1,G2,G3,G4,GH), nopogamM s 1 | ogHOro mecHuyecTsa (puc. 2.31).
3HAYEHUS Al | ¥(H1,H2,H3,H4,H5), JIECHUYECTBA [IporpaMMHBIF  KOJ  NPEICTaBICH B
BEIOMpaCT Bce | X(11, 12, 13, 14, 15), Ipunoocenuu 1 1.4.2.
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3HAQYEHUsI DJIEMEHTOB
b/l u cymmupyer ux
(10 4 xOair).

¥(31, 32, 33, 34, J5).

10 |3anpoc Ha ocHose | B1-B5, C1-C5, D1- 0,1 Otuer o | @opmupyer OTYET MO BO3pacTam s
3a]aBa€MbIX D5, F1-F5, G1-G5, Bo3pactam g 1 | omHOro JiecHM4ecTBa (puc. 2.33).
sgauennit Al m A2 | H1-H5, 11-15, J1-J5. JIECHUYECTBA [IporpaMMHBI  KOJ  HOpPEACTaBIEH B
BbIOMpaeT 1 3HaueHue Ipunoowcenuu 1 n1.4.3.
sanementoB BJI (mo 1
kOaiiTa).

11 |3ampoc Ha ocHoBe | £(C1,C2,C3,C4,C5), 0,25 |Otuer 1O 1 | @opmupyer OTdeT MO OXHON TOpOE
3aaBaeMoOro >(F1, F2, F3, F4, F5), nopoJie BCEX | BCEX JIECHUYECTB (puc. 2.35).
3HAYECHUS A2 | £(G1,G62,G3,G4,G5), JIECHUYECTB [IporpaMmHBIiI  KOJI MOPEACTABIEH B
BEIOMpaAeT Bce | £(H1,H2,H3,H4,H5), Ipunoscenuu 1 1m.4.4.
3Hauenust snementoB | X(11, 12, 13, 14, 15),

BbJ1 (mo 30 xOaiir). >(J1,J2,J3, J4, J5).

12 |3anpoc Ha ocHoBe | OguH U3 5 HaOOpOB 0,2 Ortuer 1o 1 | ®opmupyer OTYET MO OAHOMY BO3paACTY

3a1aBa€MOr0 AJIEMEHTOB: BO3pPacTy BCEX | BCEX JIECHUYECTB (puc. 2.37).
3HAYCHUS A2 u | {F1, G1, H1, 11, J1}; JIECHUYECTB [IporpaMMHBI  KOJ MOpPEACTaBIEH B
Kjacca Bo3pacra | {F2, G2, H2, 12, J2}, Ipunoocenuu 1 1.4.5.
BBIOHMpacT Bce | {F3, G3, H3, 13, J1};
sHaueHue 1 Habopa | {F4, G4, H4, 14, J4};
anementoB B/ (mo 10 | {F5, G5, H5, 15, J5}.
KOauT).

13 | 3ampoc cuuthiBaeT | X(C1,C2,C3,C4,C5), 0,4 Otuer mno Bcem | @opmupyer OTUeT MO BCEM MOPOJAaM
BCE snauenus | X(F1, F2, F3, F4, F5), opoam BCEX | BCEX JICCHUYECTB (puc. 2.38).
amementoB B/l  u | X(G1,G2,G3,G4,G5), JICCHHYECTB [TporpaMMHBIF KON TIPEICTaBICH B

CYMMHPYET HX IO

¥(H1,H2,H3,H4,H5),

Ipunoocenuu 1 1.4.6.
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BCEM  3alUCsIM  C
OJIMHAKOBBIMHU
3HayeHussMu Al (10
300 xOaiir).

(11, 12, 13, 14, 15),
$(31, 32, J3, 34, J5).

14

3anpoc CUUTHIBAET
BCE 3HAYCHUS
anemMeHToB B/ m
CYMMHUPYET HX IO
BCEM  3alUCIM  C
OJMHAKOBBIMH

sHaueHussMu A2 (110

300 k6aiit).

B1-B5, C1-C5, DI-
D5,
¥(F1,G1,H1,11,1),
¥(F2,G2,H2,12,32),
¥(F3,G3,H3,13,J3),
Y(F4,G4,H4,14,4),
¥(F5,G5,H1,15,J5).

0,45

Otuer 1O BCEM
BO3pacTaM  BCEX
JIECHUYECTB

@opmupyer OTUET MO BCEM BO3pacTam
BCEX JIECHUYECTB (puc. 2.39).
[IporpaMMHBIN  KOJ  NOpPEACTAaBIEH B
Ipunoscenuu 1 n.4.7.

15

3armpoc
BCE
AIIEMEHTOB
CYMMUPYET
BO3PACTHI
bpakuuu.
BO3pPACTOB
CYMMHUPYIOTCS o
BCEM  3allUCAM  C
OJMHAKOBBIMH
sHaueHusiMu Al (1o
300 xOaiir).

CUHUTBHIBAET
3HAYCHUS
b,

BCE
Kakaou
CyMMBI

Al, A2,
¥(D1,D2,D3,D4,D5),
¥(F1, F2, F3, F4, F5),
¥(G1,G2,G3,G4,G5),
¥(H1,H2,H3,H4,H5),
(11, 12, 13, 14, I5),
¥(J1, 32, 33, 34, J5),
Y[Z(F1,F2,F3,F4,F5),
¥(G1,G2,G3,G4,G5),
¥(H1,H2,H3,H4,H5),
(11, 12, 13, 14, I5),
(31, 32, 33, 34, J5)].

0,45

PaGounii daiin 3 u
Pabounii daiin 4

®opmupyet Paboune daitnn 3 u 4.
[IporpamMHBI  KOJ  MPEICTABIECH B
Ipunoscenuu 1 n1.4.8.
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2.5.2.2. IlepevyeHb, XapAKTEPUCTUKHU M PeaTU3alUA IPOrpaMM
NPOBEePKU KOPPEKTHOCTH BBOJAUMBIX JaHHBIX U 3alIPOCOB K 0a3aM JaHHbIX

IlepeyeHr W XapakTEpPUCTHKU IIPOrpaMM IPOBEPKH KOPPEKTHOCTH
BBOJMMBIX JAaHHBIX U 3anpocoB K b/l npeacrasnens! B Tabaune 2.9. B tabnuue
2.9 ®Oynkuuu [IpunoxeHuii, B KOTOPBIX UCIHOJHSAIOTCS MPOrpaMMBbl IIPOBEPKU
KOPPEKTHOCTH, COOTBETCTBYIOT Ha3zBaHUsAM DyHkuusam llpunoxeHnit Ha puc.
2.2. Hazpauus @Dynkumii IlpuinokeHuid COOTBETCTBYIOT cTonOLy DyHKIUU
[Tpunoxenus Ttabmuusl 2.11.  IIporpammbl  NpPOBEPKH  KOPPEKTHOCTH
peanu3oBaHbl B BHUJE IPOIPAMMHBIX KOJOB, KOTOpBIE IIPEIACTABICHBI B
[Tpunoxenun 2. CChUIKM Ha COOTBETCTByIOUIME pasnaensl [lpunoxenus 2
MIPEICTABIICHBI B CTOJIOIE «XapaKTEePUCTUKAY TaOIHUIThI 2.9.
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TaOnuma 2.9

[lepedenb 1 XxapaKTEPUCTUKU MTPOTpaMM IIPOBEPKH KOPPEKTHOCTU BBOJUMBIX JAHHBIX U 3arpocoB K b/

No | HammenoBanue | @yukuuu [IpunoxkeHuil, UCIIOIHAIOLINE XapaKTepUCTHUKA
IPOTrPaMMBbl pOrpaMmy

1 | IIpoBepka Buecenne mamnpix (B BJl 3nauenwmii | UcomHsieTcss Bo u30OekaHue ayOnupoBaHUS MaHHBIX, B
YHUKAJILHOCTH | (PUTOMACCHI); ciydae, korma B bBJ[ (tabm. 2.4) yxke BcTpedaercs
BBOJMMOTIO Buecenne pmannbix (B bBJ] 3HaueHwil | KOMOMHAIMS  3HAYCHUM  BBEICHHBIX  I10Jb30BaTEIIEM
3HAYEHUS MPUPOCTOB (PUTOMACCHI). sanemeHToB Al (Ha3zBanme gecxo3a) u A2 (mopona).

Brinaercs uHdopmanmonHoe cooOmieHue (puc. 2.13).
[Iporpammublii ko1 TipesicTaBieH B [lpunosicenuu 2 1.1.

2 | IIpoBepka N3menenne  ganHbix g omHoro | McmonmHsieTrcss BO  u30ekaHUWE BHECEHUS YHUKAIBHOTO
HaJW4usl 3allCH | JICCHUYECTBA (B b/l 3HAQYEHUH | 3HAUEHUSI NPU  PEIaKTUPOBAHWHU, B CIydae, Koraa
B BJ[ ¢dbuTomMaccsl); KOMOMHAIIM  3HAYeHWA  BBEJCHHBIX  IOJIb30BATEIEM

N3menenne  gaHHBIX Uil OoaHOrO | 3eMeHTOB Al (Ha3BaHue jecHuuyectBa) u A2 (mmopoja)

necHuyectBa (B b/l 3HaueHUil mpUpPOCTOB | SIBISIETCS YHUKQJIBHOU (Tabm. 2.4). Briaercs

dbuToMaccol). uHopmarimonHoe coobdmenue (puc. 14). Ilporpammubiii
KOJ TipeJicTaBiieH B [Ipunoocenuu 2 1.2,

3 | Koppektuposka | Buecenne nannpix u 3menenne nanabsix | McmonHsercs Bo n3bexaHne pacdeTHBIX OLIMOOK, B CIydae,
B CJlydae BBOjJa | i oJHOro jecHuuyecTBa (B bl 3Hauenuii | korna BBoaumbie dieMeHThl Bl-B5 paBubl Hymo win
HYJIEBOTO ¢dbuToMaccsl); nycTele 3HaueHus. [lporpamMmHBII KOJ MpPEACTaBIECH B
3HA4YCHUS Buecenune nmannbix u M3menenne nanuvix | [lpunoscenuu 2 m.3.

KpUTEpUs Ut onHOTO JiecHnuyecTBa (B b/l 3HauenHwmit
«IIOLIAJBY MIPUPOCTOB (hUTOMACCHI).

4 | IIpoBepka Br16op 3aBucumoii nepemerHoi u Beidop | UcionHsieTcss Bo  u30exkaHue  BBIOOpAa  UPE3MEPHOTO
BBOJA He3aBucUMOl  mepemeHHod (B B/l | konumdecTBa mepeMEHHBIX MJid YpaBHEHHUs, B clydae, Korjaa
JIOITyCTUMOTO sHayeHut KPY duromaccer); BbIOpaHO OoJiee 1 3aBUCHMOI mepemMeHHOM, u Oosee 4 (s

106




KOJIM4YCCTBA
IMCPCMCHHBIX

Bri6op 3aBucumoiil nepemeHHoi u Brioop
He3aBUcUMOM  mepemeHHod (B BJI
sHayeHuit KPY npupoctoB ¢puromaccsr).

ypaBHEHUH puTOoOMacchl) Wi 5 (1151 ypaBHEHUH MIPUPOCTOR)
HE3aBHCHUMBIX TEpPeMEHHBIX. Bpigaercs uHoOpmammoHHOE
coobmenue (puc. 2.15). IlporpaMMHBIi KO/ MpECTAaBICH B
Ipunooswcenuu 2 n.4.

[IpoBepka
YHUCJIOBOIO
dbopmara
BBOJIUMBIX
JTAHHBIX

[IpocmoTp u HMzmenenue nanawix (B b/l
3HaYEHUHN MPOOHBIX TUIOIIAIEH );
[IpocmoTp u M3menenue nanubix (B BJ]
3nauenuit KPY ¢uromaccer);

[TIpocmoTtp u M3menenue nanuwix (B bl
3naueHuid KPY npupocTtoB ¢puromaccsl);
Buecenue nannbeix u MsMeHeHne HaHHBIX
JU1sl oHOTO JiecHnuecTBa (B b/ 3HaueHnmit
¢dbuToMaccsl);

Bnecenne nannbix u MI3MeHEHUE JaHHBIX
JUtst oiHOTO JiecHuuyecTBa (B b/ 3HaueHwmit
IPUPOCTOB (PUTOMACCHI).

HcnomusieTcss Bo n30ekaHne HEKOPPEKTHOTO BBOJIA JJaHHBIX,
B ciydae, koraa aieMeHTel A1-A5, B1-B6, C1-C6 (Tabur. 5);
Al-A5, B1-B5, C1-C5, D1-D5, F1-F5, G1-G9, GG (tabu.
6); Al-A6, B1-B6, C1-C6, D1-D6, F1-F6, G1-G9, GG
(raba. 2.7); B1-B5, C1-C5 (tabn. 4) MMEIOT HEUYHCIOBOM
dbopmar. Brimaercs uHdopmammonHoe cooOlieHue (puc.
16). [IporpamMmMHsIil KO IpeacTaBieH B [Ipunosxcenuu 2 1.5.
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PacuyeT 1 BHECEHWE AaHHLIH X|

@ AnA AaHHOro Necxosa no AaHHOH NoOpoAse pacHEeT e CAEN3H

Puc. 2.13. Undopmarimonnoe cooOieHue, B ciaydae, koraa B bJ] (tad:. 2.4)
YK€ BCTpEYaeTCs KOMOMHAINS 3HAYCHUH BBEJICHHBIX ITOJIb30BATEIIEM

PeaKTHPOBAHWE JlaHHbIK x|

@ HeT AaHHEL: ANA AGHHOMD NECX03a N0 A4&aHHOA nopoge

Puc. 2.14. UadopmanmonHoe cooOllieHue, B cirydae, Korja KOMOUHAIs
3HAYCHHUI BBEJACHHBIX TOJIb30BATEIICM SBIISICTCS] YHUKATBHON

x

@ HEAONYCTHMOE EONHHYECTED NEPEMEHHEIX

Puc. 2.15. MadpopmanrionHoe cooOlieHue, B ciaydae, Korja BbIOpaHO Ooljee
OJTHOM 3aBHCHMOM NIEPEMEHHOM, U Oosiee 4 HE3aBUCUMBIX IEPEMEHHBIX

PenaKkTHpOBaHWE AaHHbIX X|

@ HEKOTOpLIE BEOAHMBIE ASHHBIE COAEDHMAT HEYHCNOELIE SHAHEHHA

Puc. 2.16. UudopmarimonHoe cooOlieHue, B ciiydae, Koraa 3JieMeHThl b/
UMEIOT HEUHCIIOBOM (popmar

2.5.2.3. llepeueHb, XapaKTEPUCTUKH U pean3alus MporpaMm 3arucu U
peIaKTUPOBAHUS JTAHHBIX

Ilepeyenp W XapakTEPUCTUKKA MPOTrpaMM 3allUCH, PEOAKTUPOBAHUSA U
yAaJeHus JaHHBIX TIpeAcTaBiieHbl B Tabmume 2.10. B tabmume 2.10
ucnonuaommue DOynknuu Ilpunoxkennit u basel JaHHBIX COOTBETCTBYIOT
Ha3BaHusAM [lpunoxenuidi u ba3 naHHbix Ha puc. 2.2. Ha3zBanusa PyHKUMIA
[Tpunoxenuit cooTBeTCTBYIOT cTONOIY DyHKuuu [Ipunoxenus tadbmuusr 2.11.
[TporpaMMbI peann30BaHbl B BHE MPOrPaMMHBIX KOJ0B Ha s3bike Natural u
npeacTasieHbl B [lpunoscenuu 3. CCBUIKM Ha COOTBETCTBYIOLIHUE Pa3IEiibl
Ilpunosicenus 3 ipeacTaBlIeHbl B CTOJNOIE «XapaKTepuCcTUKa» Ta0auisl 2.10.

108



Tadmuma 2.10

HGpC‘IGHB " XapPaKTCPUCTUKHU IIPOTpaMM 3aIlIUCH U PCAAKTUPOBAHHNA JaHHBIX

No HaumenoBanue OyHKIUA Bpewms XapakTepuCTUKA
IPOTrpaMMBbl [Ipunoxenus | oO6paboOTKH
v Pacuernas
mporpamma
bJ1 3Hauenuii npoOHBIX 1IoIIaAeH (Tadnuna 2.5)

1 | 3ammce aHHBIX | BHECeHue Ho 0,5 cek. | [Ipom3Boautcs 1 3amuck snementoB Al-A5, B1-B6, C1-C6 (tabm.
MPOOHBIX TIJIOIIAICH JTAHHBIX 2.5). IlporpammHbIi Ko nipenctaBiieH B [lpunoocenuu 3 1.1.1.

2 | PemaktupoBanue N3mMmenenune o 0,5 cek. | [IpousBoautcs m3menenne 1 3ammcu anementoB Al-AS5, B1-B6,
TAHHBIX MPOOHBIX | JAHHBIX C1-C6 (tabm. 1.5). IIporpamMmHbIii KOJ TMpeACTaBICH B
IIoIaaei Ipunoowcenuu 3 m.1.2.

baza mannbix 3nauenuit KPY ¢guromacce! (tabnuna 2.6)

3 | 3anuce nanaeix KPVY | Buecenne J1o 0,5 cex | [IpomsBoautes 1 3ammck anementoB Al-A5, B1-B5, C1-C5, D1-

dbutromaccel JTAHHBIX D5, F1-F5, G1-G9, GG (T1a61.6). [IporpamMmmMHBIi KO MpeCTaBICH
B Ilpunoscenuu 3 m.2.1.

4 | PegaktupoBaHue N3menenune o 0,5 cek. | [IpousBoautcs usmenenue 1 3ammcu anementoB Al-AS5, B1-B5,
JTAHHBIX KPVY | naHHbIX; C1-C5, D1-D5, F1-F5, G1-G9, GG (1a6m1.6). IIporpaMMHBIN KO
MIPUPOCTOB Pacuetr KPY npencrasiieH B [lpunoscenuu 3 m.2.2.

(dbuTOMaCCHI dbuTOMaCCHI
baza nannsix 3nauenuit KPY npupoctoB puromacce! (tabmura 2.7)

5 | 3amuce nmanueix KPVY | Buecenue o 0,5 cex | Ilpom3Boautcs 1 3amuchk snemento Al-A6, B1-B6, C1-C6, D1-
MIPUPOCTOB JTAaHHBIX D6, F1-F6, G1-G9, GG (tabn. 2.7). IlporpamMMHBIA KOJ
dbutroMacchl npeacTasiieH B [lpunoowcenuu 31 3.1.

6 | PemaktupoBanue N3mMmenenune 1o 0,5 cek. | [IpousBoautcs usmenenne 1 3ammcu snementoB Al-A6, B1-B6,

109




JTAHHBIX KPVY | naHHBIX; C1-C6, D1-D6, F1-F6, G1-G9, GG (tabn. 2.7). IlporpamMMHbIH
IPUPOCTOB Pacuer KPY KOJI TipeicTaBlieH B [lpunoocenuu 3 1m.3.2.
dburoMacchl MIPUPOCTOB

ba3bl qaHHBIX 3HAYeHUN (PUTOMACCHI M 3HAYCHUI MPUPOCTOB (prToMacchl (Tabnuia 2.4)
3ammch TaHHBIX | BHEceHune Jlo 0,5 cex | [IpomsBonutcs 1 3ammck anmementoB Al, A2, B1-B5, C1-C5, D1-
3HAYCHUH (PUTOMACCHI | JAaHHBIX D5, F1-F5, G1-G5, H1-H5, 11-15, J1-J5 (tabm. 2.4).
Y 3HAYCHUU MTPUPOCTOB [Tporpammustit kox nipeacTasieH B [lpunoscenuu 3 n.4.1.
¢dbuTOMacCCHI
PenaktupoBanne N3menenne Jlo 0,5 cex | [IponsBoautcs m3menenue 1 3amucu snementoB Al, A2, B1-B5,
JTAHHBIX 3HAYEHUU | JaHHBIX I | C1-C5, D1-D5, F1-F5, G1-G5, H1-H5, 11-15, J1-J5 (Tab6m. 2.4).
dbuTroMacchl U | JIECCHHYECTBA [IporpammusIil kKo nipeactanieH B [lpunoocenuu 3 1m.4.2.
3HAYCHUH TMPHUPOCTOB
(dbuTOMaCCHI

PenaktupoBanue Bcex
3HAYCHUN (PUTOMACCHI
U BCEX  3HAUCHHU
MIPUPOCTOB
(dbutromaccel

Pacuer paHHBIX
BCEX
JIECHUYECTB

Jlo 5 cek.

[IpousBoautcss u3Mmenenue Bcex (mo 2500) 3amuceld 371€MEHTOB
Al, A2, B1-B5, C1-C5, D1-D5, F1-F5, G1-G5, H1-H5, 11-15, J1-
J5 (tabn. 4). IlporpamMmmHubIii KOa TipenctaBieH B [lpunoscenuu 3
n.4.3.
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2.5.3. Ilosnp30BaTeNnbCKrE MPUIOKEHUS MHPOPMAITMOHHON CUCTEMBI

BbI30B Bcex 35ieMeHTOB MH(GOPMAIIMOHHONW CUCTEMBI OCYILECTBISIETCS U3
['maBHOTO ympas:stoiero npuwioxenus (puc. 2.17).

m ba3a AaHHbLIX (hHTOMACCH] M NPHUPOCTOE (PYTOMACCH] N0 NECHHYECTEAM ¥plil = |EI|E|

MpocroTp  PedakTHpoEaHKME CTu4eT  Help

AdHHBIE I:I:IHTEIMEIEEI:I no NECHHHYECTEIM

AdHHEBIE NPHPOCTOE l:l:IHTEIMEIEEbI no NeCHHHECTEAM

KPY ana pacdeTa hHToMacck

FP% anA pacdeTa NpMpOCTOE GHTOMACCE

AdHHEE NpoSHER. NNOWLAaAEH Bepeza
Ene

Feap
Nuna

NHUCTEEHHKL 3

Onbxa cepan
Cnbxa “epHas

OCHHa
MHxTa

CacHa

|Second status pane | ooaE1s
Puc. 2.17. I'naBHO€ yIpaBistolee IPUIOKEHUE

2.5.3.1. AaMuUHUCTpaTOpCKUii OJIOK

HepequL N XapaKTCPUCTUKHN YIPABIAOIOINX HpI/IJ'IO)KeHI/If;I, JOCTYITHBIX
ML aIMUHUCTPATOPOB CUCTCMEI ITPCACTABIICHBI B T&6J’II’IH€ 2.11.
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[lepedens u xapakTepucTUku ynpasisitonux [Ipunosxkenuit

Tabmuma 2.11

No [Tpunoxenue HNcrounnku [Ipuemnuxku | Pa3smep, DOyHKIUU JlonoysHenus
BXOJIHBIX BBIXO/THBIX KOalT [Ipunoxenus
JTAHHBIX JTAHHBIX (puc. 2.2)

1 | YopaBnenue panabiMu | 3anpoc  Nel | IIporpammsl 12,94 | [IpocmoTp Bxirouaer nporpammy
MPOOHBIX omaae | (tadm. 2.8). Nel,2 JAHHBIX, KoppeKTUpoBKHU No5 (Tabi. 2.9).
(puc. 2.18) (Ta6i.10). N3menenue

JTAHHBIX,
Bnecenne
JTAHHBIX

2 | Beibop 3aBucumMont | 3arpoc  Ne2 | [Ipunoxenue 9,35 Bri6op Bxirouaet nporpammy
nepeMendot s KPVY | (tabm. 2.8). No3(Tabm. 3aBUCUMOU KoppeKTupoBKU Ned (Tabdi. 2.9).
dburomaccsl (puc. 2.19) | Beibop 2.11). NEPEMEHHOU [Tpunoxenue Boi6op 3aBucumoit

MepEeMEHHOU MIEPEMEHHOM (J1J151 TPUPOCTOB)
aIMUHUCTP. umeeT Buj (puc. 2.19)

3 |Beibop  HesaBucumoii | 3anpoc  Ne3 | PacuertHbie 20,67 | Bwibop BxitoyaeT nporpamMmy
nepeMenHot mist KPVY | (tabu. 2.8). MPOrpaMMBbI HE3aBUCUMOMU KoppekTupoBKU Ned (Tadi. 2.9).
¢uromaccsl (puc. 2.20) | Ilpunoxenue | Nel,2  (Tabu. NIEPEMEHHOU [Tpunoxenue Bei6op HE3aBUCUMOIA

No2(Tabmn. 2.12) MePEMEHHOM (J1J151 TPUPOCTOB)
2.11). umeet Bug (puc. 2.20)

4 | Yopasnenue panHHbiMU | 3anpoc N4 | [Iporpammbl 53,93 | [Ipocmotp Bxirouaet nporpammy
KPY  nmna  pacuera | (Tabum. 2.8). Ne 3, 4 (Tabmn. JTAHHBIX, KoppeKTHpoBKU Ne5 (Tadi. 2.9).
¢duTomaccsr (puc. 2.21) 2.10). N3menenue

JTAHHBIX,
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Buecenue
JTAHHBIX
5 | Yopasnenue panubiMU | 3anpoc  Ne6 | [IporpamMmebl 62,96 | [Ipocmotp Bxirouaer nporpammy
KPY  nmns  pacuera | (Tabm. 2.8). Ne 5, 6 (Tabm. JNAHHBIX, KOppekTupoBKu Ne5 (Tadi. 2.9).
MIPUPOCTOB  (PUTOMACCHI 2.10). N3menenune
(puc. 2.22) JTAHHBIX,
Bnecenne
JTAHHBIX
6 | [louck naHHbIX | 3anpoc  Ne§ - 21,71 | IIpocmoTp -
3HaYeHUM  Quromacchel | (Tabdu. 2.8). JTAHHBIX
(puc. 2.23).
7 | Pacuer u BHeceHuUe 3anpoc  Ne4 | [Iporpamma Ne | 71,88 | BHeceHue Bxirouaet nporpamMmel
HOBBIX JIAaHHBIX (Tabu. 2.8). 7 (Tabm. 2.10). JTAHHBIX koppekTupoBku Nel, 3 (Tabm. 2.9).
3Ha4YEeHUM PUTOMACCHI
JUTSL OJTHOTO
JIECHUYECTBa (pucC.
2.24).
8 | 3meHenue naHHbIX | 3ampoc  Ned | [Iporpamma Ne | 110,12 | I3smMeHeHwme Bxrouaer IpOrpaMMBbl
3HaYeHUM  Quromaccsl | (Tadiu. 2.8). 8 (Tabum. 2.10). JAHHBIX J1s1 | KOppeKTUupoBku Ne2, 3 (tabu. 2.9).
TUTST OJTHOTO OJTHOTO
JICCHUYECTBA (puc. JICCHUYECTBA
2.25).
9 | Ilouck JTaHHBIX | 3ampoc  Neg - 21,76 | IIpocmoTp -
3HAYeHUH  mpupocToB | (Tad:x. 2.8). JTAHHBIX
¢duromaccel (puc. 2.26).
10 | Pacuer u BHEeceHUe 3anpoc  No6 | [Iporpamma Ne | 71,89 | Buecenue Bxmrouaer pOrpaMMbl
HOBBIX JITAHHBIX (Tabu. 2.8). 7 (Tabn. 2.10). JTAHHBIX koppekTupoBku Nel, 3 (Tab:. 2.9).
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3HAYEHUH MPUPOCTOB
dbuTOMAaCCHI JJIs1 OTHOTO
JIeCHUYECTBA (pHUC.

2.27).

11 | U3menenue nanHbix | 3anpoc  Ne6 | [Iporpamma Ne | 77,05 | I3MeHeHue He  pmomyckaercs ~ U3MEHEHUE
3HAQYEHUH  MpUpOCTOB | (Tadi. 2.8). 8 (Tab6m.10). JAHHBIX JUIsl | 3HAUYEHMI TUIoIaeH 1 3amnaca.
duTOMacChl AL OAHOTO OJTHOTO Brrogaet MIPOTPaAMMBI
JIECHUYECTBA (puc. JIECHUYECTBA KOppeKkTupoBku Ne2, 3 (tabum. 2.9).
2.28).

115




m BHECEHWE W peAaKTHPOBAHWE AaHHBIX NpobHLIX NNowaaen - Bepesa - |D|ﬂ

Bospacrt I ThIC.3K3/ra IﬂuaME‘l’p, cn{ BricoTra, m I3anac, M3:"r4 Pst. T/fra I Pbark. T/ra I Pb, T/ra I Pf. Tfra I
8h 4650 4.500 3.500 14,800 7.390 1.580 0.350
75 7.500 79.400 39.700 6.680 1.720
20 12080 5.000 3.800 32,000 15,900 18,500 2.390
80 8.250 2.600 5.000 16,000 8.000 10,800 1.200
80 3.664 6.700 7.800 58.000 33.400 5,180 8.210 3.390
40 5129 6.900 9,600 55,100 7.020 6.670 3.250
[ 6.000 3.000 0,600 1.060
17 29,465 3.000 5.300 60,000 29.100 6.300 3.260
17 16,144 3.400 5.600 44,000 21,700 5.000 3.730
38 3.118 8.400 11.200 197,000 98,700 8.100 4300
50 0.700 5.000 2.520 0.140
34 10,530 7.300 8.200 112,000 44,400 8.100 8.230 4220
100 1.510 18,000 16,800 190,000 101000 11.050 3.860
35 2.900 14,000 15.000 305,000 149300 14,900 4300
20 4 470 7.500 8.000 99,000 47,400 9,600 1.880
30 1.500 12,700 11.500 93.000 34,000 10,500 2.690
30 2.000 10,100 11.500 111,000 64,700 16,600 3.570

Puc. 2.18. BriOop 3aBucumMoit nepemenHou Juist pacuera KPY ¢guromacchr

E] EbID0Op 3ABMCHMMON NEPEMEHHON ANA pAcYETHEIX - |I:I|5|

ELIOpATE

=10 x|

BEIOPATE

Puc. 2.20. BriOop He3aBucuMo# nepemeHHoi 11 pacuera KPY guromaccs
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 KPHTEQM BEOAa

MNopona
MOMCE,
=l o |
o |
[~ ZHAYEHWA KOS PPUUMEHTOE NPHPOCTOE
rhnfst)— L@l Ln&———— L@ pLnf@ul
a ID.?5?1 a -2.2684 a ID.24EF" a I-D.B-'-lDS a I-‘l 79726
al I-'l 056 al IEI al IEI.4345 al I-EI.5E|43 al |3.334EI
a2 ID.B4?? a2 IEI a2 ID.2309 a2 ID.3EI22 a2 IEI
a3 ID.3351 a3 |EI.9EIBEI a3 ID.BDE? a3 ID.?B'IEI a3 IEI
ad IEI ad IEI ad IEI ad ID ad IEI
ah ID ah ID ah ID ah II:I ah ID-N?E
F2]0.8924 g2 |0.a33 R2|0.862 Rz (0833 F2|0.623
cE |0.406 cp [0332 SE |0.346 SE J0.412 SE |0.B51

E] BE0A K03ddHUHEHTOE PErPECCHOHHBIX ¥PABHEHHH ANA PAcYETa hMTOMACCH] - |EI|5|
I KPMTEPM BEO0A
MNopopa
oMK
Bepesa j
EEOL |
 ZHAYEHWA Ko b UUMEHTOE NPMPOCTOE
~LnlPst)—— rLalPbll————— rLnlPfl—————rLnlPil——————— rLofPul————
a I-D,?ESE a -1,8086 a |1 A164 a I-D,DS2‘| a |1 L2380
al IEI al IEI,1 202 al |-2,2EIEEI al ID al IEI,2E!8‘|
a2 IU azZ IU az ID,E'I 51 al ID a2 ID
al 1.0154 a3 ID al ID ad 06536 a3 I-'l 3447
ad IU ad IU,2838 ad IU ad IU ad IU
Rz(334 Rz |737 F2|967 Rz 758 Rz |E30
SE [3599 cE 563 SE |440 SE |435 SE 382
Puc. 2.21. Ynpasnenue nanusimu KPY uist pacuera ¢puromaccsl
[1] 604 Ko3addHuMEHTOE pErPECCHOHHBIX YPABHEHMA A NA pacHeTa NPMPOCTOE T oM: - 0| x|

Puc. 2.22. Yupasnenue nanasiMu KPY m1st pacdera mpupocToB (hUTOMACCHI
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m MNOWCK AaHHBIX O dJMTDMaECE no Ha3BaHHHD NECHHYECTEQ

{r {r _ ]

Puc. 2.23. Tlonck maHHBIX 3HAYCHUH (PUTOMACCHI TTO HA3BAHUIO JICCHUYECTBA,

HIOpOJIe U TPYIIIIE BO3pacTa

mpaC‘IET W BHECEHWE AAHHLIX I“)HTOMaCEbI no neCHAYECTBAM

e e e
I — uuu

JJJJJ

Puc. 2.24. PacueT 1 BHECEHHE HOBBIX JAaHHBIX /I OJHOIO JECHUYECTBA
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[1] peaaxTHpoBatke gannbix duTOMacch! =] 2]

[ O8HHBIE 007 PACH4ETa

NecHwvecteo | Mopoga
MEPEPACYET (A BCEX NECKHUECTE
Bepx-MceTcrmi j IHHCTBEHH””'a j | COXPEHHTE PESYNETATEl PACYSTE
lpynna eospactal—— lpynna gospacTa 2 Mpynna eozpacTa 3 [pynna eospactad—— [pynna eozpacta 5
Macwaaera |0 Maowaaera |3 Macwaaera |35 Maowagera |8 Maowagera |3

3anac, M3 ID 3anac, M3 300 3anac, M3 I‘I 2800 3anac, M3 IZBDD 3anac, M3 800

[~ PE3YNETATEI pACYETa

rFpynnaeospactal——— Mpynna eospacta 2—— —pynna eospacta 3—— [ [pynnaeospactad4—— [ lpynnasospacta b
3anac m3/ra 0.0 3anac r3/ra 100,00 3anac m3/ra 23273 3anac ra3/ra 325,00 3anac r3fra 26667
Pst, 1/ra 0.0 Pst. 1/ra 45965 Pst. 1/ra 117.48 Pst. 1/ra 167 68 Pst. 1/ra 14052
Pf.T/ra 0.0 Ft. t/ra 280 Pt t/ra 4.71 Pf.t/ra 483 Ft. t/ra 321
Pb,T/ra 0.0 Fb. T/ra 8.84 Fb.éra 16.36 Fb. T/ra 19.70 Pb. T/ra 15.70
Pr.7/ra 0.0 Fr.t/ra 1388 Pr.t/ra 27.38 Pr.1/ra 40,81 Pr.t/ra 4320
Pu,T/ra 0.0 Pu. T/ra 1.14 Pu. éra 0.79 Pu. T/ra 0.87 Pu. Téra 1.40

Puc. 2.25. I3meHeHnue JaHHBIX 3HAYCHUH (1)I/ITOMaCCI)I JJI1 OAHOI'O JICCHHYCCTBA

m NOWCK JaHHBIX O NPpHPOCTax dJMTDMaEEbI no Ha3BaHWHD NECHHYEeCTEd - IDI XI

[ EPHTEPH MNOMCES

MNecHuwecTBo | MNopona ['pynna eo0zpacTta

A CERCTOBCKME j |58D836 j |4 j

[ PEeSYNETATEl NDHMCKa

Mnowagk, ra 112800 Zf, Tira 2587
3anac, M3 188700,0C Zb. 1/ra 056
Janac Mdfra 16728 ZI.Tra 077
Zat, 1ira 1.31 2u, Tra 0.63

Puc. 2.26. [louck gaHHBIX 3HAYEHUN PUPOCTOB (PUTOMACCHI
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m Pac4yeT W BHECEHWE AAHHLIXK NPUPOCTOB I“)MTDMaCCbI no necHA4YECTEaM

=10 x|

[~ OaHHBIE ANA PaCHETS

 Necxos

MNopona

pacHeT

BHECTH PE3YnbTaThl PACHETa |

KupoBrpanckmi

I~

=

IEepesa

~ knaco eozpacta 1

Mnowaas |1 1d
3anac ID

Knacceospacta2———

Mnowane IU
IU

3anac

MOMCE,

K.nacc eospacta 3
Maowage [0

—

3anac

Knace eospacta 4
Maowaage |0

—

3anac

K.nacc eospacta B
Maowage [0

—

Sanac

[~ PESYIETATEl PACYETE
~ knaco eozpacta 1
3anacHalra

Zst
Zf
Zb

Zr

Zu

~ Knacc eospacra 2
3anacHalra

Zst
Zf
Zb
Zr

Zu

~ Knacc eospacta 3
Janac Halra

Zst
Zf
Zb
Zr

Zu

~ Knacc eozpacrta 4
3anac Halra

Zst
Zf
Zb
Zr

Zu

~ Knacc eozpacta B
3anac Halra

Zst
Zf
Zb
Zr

Zu

Puc. 2.27. PacueT u BHECEHHE HOBBIX JJAHHBIX 3HAYEHHUI IPUPOCTOB

(I)I/ITOMaCCBI JJIA OAHOI'O JIECCHHUYCCTBA

[l penakTHpoBatHe BaHHLIX NPMPOCTOB

=10 x|

[ OaHHBEIE ONA PACYETS

NecHuecTeo

Mopoga

p

NEPEPACHET ANA BCEY NECHWNECTE

Wenenscrui

Le

=

|KenD

['pynna eospacta 1

Maowaae,ra  |8796
3anac, w3 I‘I 79100

Ipynna eospacta 2

Mnowaak.ra |3923
|2B?BUU

3anac, M3

MOMCE,

COXPAHWTE PESYNETATEI PACHETA

[pynna eospacta 3

Mnow aae.ra IB1 64
|1 3373300

Janac, M3

[pynna eospacta 4

Mnowaae.ra |405?5
|8552ZUU

3anac, M3

[pynna eospacta 5

Maowage.ra I‘I 0373
|23?23?DD

3anac, M3

[~ PESYNETATEI PACHETS

~ Fpynna eozpacTa 1
3anac m3/ra 20,36
Zst, T/ra 087
Zi 1/ra 235
Zb. 1/ra 120
ZI1.T/ra 0B
Zu,T/ra 212

r~ pynna eospacta 2
3anac m3fra B8.21
Zst, T/ra 1.26
Zi 1/ra 161
Zb. 1éra 0.75
ZI1.T/ra 0.4
Zu,T/ra 1.47

~pynna eospacra 3
Janac m3/ra 21593
Zst. Tira 2.28
Zf, tira 218
Zb.T/ra 1.09
Zr.1ira 254
Zu,T/ra 1.04

~pynna eozpacra 4
3anac mM3/ra 21295
Zst, Tira 1.59
Zi tira 1.2
Zb, T/ra 0.55
Z1.1/ra 249
Zu,T/ra 1.04

~pynna eozpacta &
3anac m3/ra 217,30
Zst, T/ra 117
Zi tira 0492
Zb.T/ra 0.33
Z1.1ira 257
Zu,T/ra 1.02

Puc. 2.28. I3MeHeHne JaHHBIX 3HAYEHUN TPUPOCTOB (PUTOMACCHI JIJIs1 OJTHOTO

N3 Bcex Ilpmmoxenwnit (tabm. 2.10) niad 1odb30BaTEed CHCTEMBI
JIOCTYIHBI TOJIBKO:

JECHHUYCCTBA

2.5.3.2. Ilonp30BaTenbCKUil OJTOK

[Tpunoxenne Ne 6 (puc. 2.23);
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u3MeHeHus: ucxonHbix JgaHHbIX (KPY, nmannbie

[Tpunoxxenue Ne 9 (puc. 2.26);

[Tpunoxxenue Ne 8 (puc. 2.25) — TOIBKO B peKUME YTCHHUS;
[Tpunoxenue Ne 11 (puc. 2.28) — TOJIBKO B PeKUME UTECHUS.

I[aHHLIC OI'paHUYCHUA BBCIACHDLI

JUISL  TIPEIOTBPAIICHUS CITyYIaifHOTO
IpOOHBIX  TUIOIIAJEH)

HCOIIBITHBIMH I1OJIB30BATCJIsIMU. HpI/I 3aIlyCKC I'maBHOTO YIPaBJIAIOMICTO

NPWIOKEHUST TpeOyeTcsi BBECTH MAapOJib.

Eciu BBeIeHHBIM MapoJb

IIOJIB30BATENIBCKHAM, TO IPOU3BOANTCS 3aITyCcK [Ipritoxennii ¢ orpaHU4eHUSIMH.

2.5.4. AranmuTndeckuii 0710k HHPOPMAIIMOHHON CUCTEMBI (pacueTHbIE
IPOrpamMMBbl)

[lepeyenr ¥  XapaKTEPUCTUKH

npejcTaBieHbl B Taduiie 2.12.

PaCUCTHHBIX

nporpamm

CHCTCMbI

Tabnumua 2.12
[TepedeHn u XapaKTEPUCTUKHA PACUCTHBIX MPOTPAMM CHCTEMBI

Ne Pacuernas nporpamma Nctounnkn [Tpuemnanku | Pasmep
BXOJTHBIX BBIXO/THBIX '
JTAHHBIX JTAHHBIX Kbaiit
1 | Pacuer KPY dburomaccel | [Ipunoxenue baza mauaeix | 2,50
(mporpaMmMHbIf KO TipeacTaBiieH B | Ne3 (tabum. 2.11) | 3HaueHwmit
Ipunooicenuu 4 1.1) PaGounii daitn 1 | KPY
(puc. 2.2). dbuTOMacchl
2 | Pacuer KPY npupocTtoB | [Ipunoxenne baza gannpix | 2,50
¢utomaccel (mporpaMMHbld Ko | Ne3 (tabum. 2.11) | 3HaueHwmit
npejacTaBiieH B [lpunoowcenuu 4 n.1) | Pabouunii daiin 2 | KPY
(puc. 2.2). IPUPOCTOB
(dbuTOMAaCCHI
3 | Pacuer mamHBIX Bcex JecHuuecTB | 3ampoc Ne 5 baza manaeix | 31,06
(mporpaMMHBIN KO/ TIpeACTaBiieH B | (Tabi. 2.8) 3HAYEHUN
Ipunoocenuu 4 n.2) dbuToMacchl
4 | Pacder naHHBIX BCeX JeCHHYECTB | 3arpoc Ne 7 baza manaeix | 31,06
(mporpaMMHBIN KO/ TIpeACTaBiieH B | (Tabi. 2.8) 3HAYEHUN
Ipunoocenuu 4 n.2) MIPUPOCTOB
dbuTOMacchl
5 |Pacuer t-xputepus Crprogenta | Pabouwmii daiin 1 - 0,65

(mporpaMMHBIN KO TIPEACTABIICH B
Ilpunooswcenuu 4 n.3)

Pabounii daiin 2

121




2.5.5. OtyetHbie hopmbl HUHGHOPMAITMOHHON CHCTEMBI
2.5.5.1. TumnoBbie OTYETHBIE (HOPMBI

Kak pams agMUHHCTpAaTOpOB, TaKk W Ui TOJb30BaTeled JOCTYNMHO 6
TUIOBBIX OTYETHBIX (OopM. 3alycK 3amnpocoB, (POPMUPYIOLIUX OTYETHI,
IPOU3BOAMTCS W3 [JABHOrO ympaBisiolWero npuioxenus (puc. 2.29).
[lepeuens u XapaKTePUCTUKH OTYETHBIX (OpM MpeacTaBiIeHbl B Tabmuie 2.13.
Bce otueTsl co3nanbl B cpene peaakropa Natural Reporter 2.6.37.
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Tabmuma 2.13

[lepedeHb 1 XxapaKTEPUCTUKUA OTUYETHBIX POpM

No OtuetHas popma ®opmupyromui | Pasmep, Kpurepun JlononHenus

3amnpoc KOaT | GopmupoBaHUs
(anemenThl B]1)

1 | Ot4der o mopoaam 3anpoc Ne 9 153 | Al (tabn.2.4) | Kpurepmii 3amaeTcs TIpH  TOMOIIU
TUTSL OJTHOTO (Tabn. 2.8) BCIIOMOTAaTeNLHOTO Auaora (puc. 2.30).
JecHu4ecTBa (puc.

2.31).

2 | Oruer mo Bo3pactam | 3ampoc Nel( 137 Al u A2 (tabn. | Kputepuii 3amaercs mnOpu  MOMOIIA
IU1s1 OTHOTO (tabm. 2.8) 2.4) BCIIOMOTATENbHOTO Auaiora (puc. 2.32).
JeCHUYeCTBa (pHC.

2.33).

3 | Oryer no ogHOMU 3ampoc Nell 267 | A2 (Tabm. 2.4) Kputepnii 3amaercs mnpu  HOMOIIH
MOpPOJIe BCEX (tabi. 2.8) BCIIOMOTATENBLHOTO Auaniora (puc. 2.34).
JIECHUYECTB (puc.

2.35)

4 | OtyeT no oAHOMY 3anpoc Nel2 264 | A2 (Tabn.2.4) | Kputepuit 3amaeTcss Tpud  MTOMOIIH
BO3pAcCTy BCEX (Tabu. 2.8) BCIIOMOTaTeIbHOTO uaiora (puc. 2.36).
JIECHUYECTB (puc.

2.37)

5 | Oryer no Bcem 3ampoc Nel3 276 - 3anpoc paccuMTHIBAET OOIIYI0 CYyMMY
MOpPOJIaM BCEX (Tabm. 2.8) ¢buTOMACCHI U MPUPOCTOB (CYyMMUPYS U
JIECHUYECTB (pHUC. 0 KJjaccaM BO3pacTa M MO MOPOJaMm)
2.38) JUTSL KaKI0T0 JICCHUYECTBA.

6 | Otuer no Bcem 3anpoc Nol4 252 - ITokasbiBaeT oO1ee KOJINYECTBO
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BO3pacCTaM BCCX

JIECHUYECTB (pHUC.
2.39)

(Tabu. 2.8)

¢uTOMAaCCHl B KaKJIOM JISCHUYECTBE IS
BCEX KJIACCOB BO3pacTa (CyMMHPYIOTCS
3Ha4YCHUS (PpakIuii U BCEX MOPO.).
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m ba3a AaHHbIX GHTOMACCH! M NPYWPOCTOE (MTOMACCH] NG NECHHHECTEAM ¥ = |EI|£|
MpocHOTp  PeAakTHpoBaHke | OTtuet  Help

ﬁ. E g | K ;D no BCEM N0poAan AnA 1 NecHHHECTES

dCCamM E0ZpAacTa AnA 1 necHHYeCTEA

Mo CYMME BCEX BO3PAcTOE ANA 1 NOpoabl BCEX NECHHHECTE
no 1 knaccy sospacta AnA 1 nopoakl BCEx NECHHYECTE
CYMMa BCEX BOSPACTOE K NOpo4 AnA BCEX NECHHYECTE

CY¥MMa BCex fPAkUMA M NOpoA ANA BCEX NECHHUECTE

IKCNOPT 43HHEX ANnA DTDEDEI}I{EHHH Ha kapTe

Puc. 2.29. 3amyck 3anpocoB, OPMUPYIOMINX OTYETHI

[1] dopMupoBanke oTueTa No BCeM NopoAar 1 Nee i [m] B

KOHTEDMH PODMUDOEAHWA OTYETS

NecHos

POQMMHMOOGATE OTHET

Puc. 2.30. BBoxa kputepust 111 popmupoBanusi OTdera 1o mopoaam JUis OJHTO

JICCHHUUYECCTBA

J§|’EE|QQJPage: I<|< |—1 >|>I|| LClose |

If[Htlmpmamdomaﬂ CHCTeMA IPOCTPAHCTBCHHOT 0 AHATIZ A J¢IIOHIH]) 0B aHIIA
yriepoaa Jie CHBIMI YKOCHCTeMAMIT Ypana

Iloxasarens HTOMACCH H IpHEPoCTOE PHTOMACCH HacaEleHHE Brex nopog Hegeneckoro
necuugectea sa 2009 r. (mo dpariman)

SHacteHIA §Hr CBI H OPHPOCTOB P HT 1 10 {p paKIgAM Cyaom | Cynma
Topoga TIBL THCTBA BeTEH KOPHH HIGE. APYC BI BM TIdM
Tk | W | TdW | DM | TTDM | DI | TR | DI | [TDD
Bepesa 526 1] o905 3833 08 95 79 11,14 i) 347,84 26,25
Fm 632 | 2 | 100 | 3742 m | 14788 | 395 | 4204 | 105 484,77 244
Kemp 717 | #xm 34 | es8s o | maes | en? 17,6 &80 5208 34,19
Juna - - - B B - B 0 0
JIHCTEEHHHIA 1414 | 1483 | 923 | S365 | 483 359 &2 040 563,53 3199
Ouexa cepad 28 | 13 | 953 | 227 1822 | 159 | 2842 | 649 235,56 48,92
OMEx@a HepHad _ _ _ _ R R ] 0
Ocuaa 510 764 | 4860 7798 | 251 699 | 243 | 38743 40,68
Muzra %47 108,09 055 | @9 7,58 0,62 452,67 50,53
CocHa - - - R - R [ 0
Cymmia 101,57 157,69 122 2503 240,1 91,21

| |
Puc. 2.31. Otuer no nmopojiam Jijisi OAHOTO JIECHUYECTBA
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[1] #oprmposanve oTueTa No BCeM KNaccaM BospacTa 1 NECHHUECTES - 10| x|

KQHTEDMIH PODFMUPOESHHA OTYETS

~ Neckos ~ MNopona

IH BOENBCKHA - I

POPrAMDOESTE OTHET

Puc. 2.32. Bog kputepues aisi hopmupoBanust OTuera 1o Bo3pactam st
OJIHOTO JIECHUYECTBA

531 MNatural Reporter - [Reporti.rpt] ;Iilil

J§|’EE|QQJPEQB: I<|<||—1 >|>I|| Close I

HH([JOPNIGI.[HoHHa}I CHCTeMA NP OCTPAHCTECHHOT ¢ AaHATI A JeITOHIH] 0B AHIIA
yraepoaa Ja€ CHBIMH K0 CHCTeMAaMIT Ypana

Tloxazareny HTOMACCH H OpHPOCTOE $HTOMACCH KeNpoBHE HacaXIcHIH BCeX KIACCOE BOSpacTa
Henenecroro necuudectea sa 2009 1. (mo dpasman

Kmacc Bompacta .

Ilokasarenn T 3 3 P 3 T Cynva
Tiomage, ra 8796,00 | 3923,00 | 619%64,00 | 40674,00 | 109173,00 | 224532,00
Bamac, M kyH 1791,00 [ 2676,00 | 133799,00 | 86622,00 | 23723700 | 462125,00
Banac, M ky6.Ta 20,34 68,21 215,93 212,96 217,50 734,76
P HTOMACCA CTEONOE, T/Ta ENE] 2740 91,57 90,25 92,18 300,12
@ HTOMACCA HCTREL, TiTa 977 758 12,17 322 6,48 4421
D HToMACCa BETEEH, TTa 3,57 9,23 32,59 1758 13,92 66,89
duToMACca KopHER, TiTa 2,82 5,43 33,96 23,66 24,09 819056
G HTOMACCA HH KHHX APYCOE, Tra 2,89 3,21 3,01 3,81 4,68 17,60
TpspocT ¢uT0MarCEL CTEOTOE, TTa 0,87 1,26 2,28 1,59 1,17 717
TpepocT ¢8I T0MAaCCEI IHCTEEL, TITA 2,35 1,61 2,15 1,31 0,92 8.34
TpupocT i ToMarCEl EeTEER, TTa 1,20 0,75 1,09 0,55 0,33 3,02
TpupocT ¢uToMaccel KopHelt, TTa 0,460 0,41 2,54 249 2,57 8,61
MpepocT ¢uToMacCEl HHEHEE
ApyCoE, T 2,12 1,47 1,04 1,04 1,02 6,60
Cy. A pHTOMACCA 26,78 5585 153,29 143,51 141,36 520,79
Cy 18 TIpEPOC T 7.14 55 2.1 698 6,01 34,73

Puc. 2.33. Ot4ueT no Bo3pacTaM JiJisi OJJHOTO JIECHUYECTBA

[1] dopmMupoBaHke oTueTa No 1 KNACCY BOZPACTA NS - O] x|

KOMTEDHM SOPFMPOEAHMA OTYETa |

[Mopona

=~

PORMWPOESTE OTYET

Puc. 2.34. Boa kputepueB 11t popmupoBanus OTuera Mo 0JJHOM MOPOIe BCeX

JICCHHUYCCTB
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531 MNatural Reporter - [Report3]

== x|

J§|’Em|©\@\]ﬂage: < | = |—1 P | Close I

m{qlopmamaom{an CHCTeMa NPOCTPAHCTE €HHOI 0 AHAIHIA JeITOHH]) 0B aHHA
yraepona Jie CHBIMH YKOCHCTeMAMEI Y]Ja.l'la

TMoxasaTeny (HTOMACCE! H NPHPOCTOE () HTOMACCH EN0BRX HacaxneHui sa 2009 r. (mo ¢ pass an)

Emﬁ&m d:l;:;wl-:zcm Hrlnl«:loc'ma d:lrrrmnxx:cb:nl;m dpaxagmn C c

Jlecos = TROEYL ) oM | TEM
I | TN | EW | TTEN | B | TIENM | O | TIEM | SN | TEM
Amameecwmit | 31095 | 770 | as30 | 120 | amgr | sEe | 1smgs | oam | o4nas | op4 | dmay 2997

Aprmacit 38401 | 1468 | 77,24 | 2332 | 7256 | 615 (16301 | o8 | 2658 | 087 | 7240 | s488
Acbecropcirit | 34892 | 687 | 4571 | 11,85 | 200 | 375 13394 4% | 1564 | 036 | €00l 2790
Arpregai 45338 | 1424 | 8204 | 240 | 8126 | 651 [16597 | 1000 | 2504 | 079 | 80859 | 56,14

Fafixanoscxait 336,15 93 3308 [ 1441 5472 4,51 156,38 | 35,73 3782 0,92 G715 3430
Fepesopcemit | 32589 | 780 | an70 [ 13 | sam | 597 |15435 ] sm | a3s | oge | exas 30,50
Emmnbaceckn
i 7739 | 1579 | gn0a | ase0 | ssa0 | egse 1714 | w07 | 2526 | 07 | Ba3l3 2,76
Esepreimi 35507 | 151 [ eamo | 1844 | easa | 510 [ws00] 7% | 77 [ og7 | 63 | s3m0
Beps-Heercwadi | 41739 | 13,37 | 7417 | 3155 | 7386 596 | 18376 | 891 2758 0,82 756,77 50,61
Bepmomypomit | 36857 | 1009 | e365 | 178 | e3se | 51 [te0ts | 7 | so7s | 037 | @BSTS 4221

Puc. 2.35. Ot4det no ogHOM MOpPOJIE BCEX JIECHUYECTB
-l

KQHTEDMH PODFMUPOESHHA OTYETS

K.nacc eozpacTa MNopona

I 1 - I MHCTEEHHMLA

POPMHDOESTE OTYET

Puc. 2.36. BBog kputepues st hopmupoBanus OTyera o 0JHOMY BO3pacTy
BCEX JIECCHUYECTB

J§|’EE|QQJPBQE! = | = CRE T = |

=& x|

Hl-lqlopMa]mOHHaﬂ CHCTeMa NMPOCTPAHCTE CHHOT 0 AHAIH3 A JEITOHH]) 0B aHHA
¥rjiepoaa JieCHbBIMH JKOCHCTeMaMHI Y]:a.na

Ilekazarent GHTOMACCH H OPpHPOCTOE G HTOMACCH HacaEJeHEE MHCTECHEHIE 1 KIacca BospacTa
za 2009 1 (o dpaxuman)

e 3HadersEA (HTOMACCHE H OPHP 0CTOB (#ITOMACC I TI0 dip AKIRAN c c
Cx03 CTBOJIBI JIHCTEA BETBH KOPHH Ye b M TIEM
I | TIEN | o |TIEN | &M | TIEM| M | IIEM | W | TIEM

Ananarecrmit 1} 0 0 0 1] 1] 1] 0 0 1] 1] 1]
Aprrarini 0 i i i i i i 0 ] 0 0 [i
Acbecroecicnit | 2334 | 43 | 336 | 267 | om0 | 220 | 530 | o4 | ot 0 M4 1007
Aeprroic ] 0 0 0 1] 1] 1] 1] 1] 1] 0 1]
Fafiranceckai ] 0 0 0 1] 1] 1] 1] 1] 0 1]
Fepescrcxni 224 | 0% | 03t | og | oer | o3 | 153 [ 693 | 018 1193 162
Emminbaceciu

i 733 | 7% | s2r | am | s oame | s | o7 | o i &7 16,25
Eseproii 1585 | 3o | 223 | 2o | 636 | 1o [ 404 | 03 [ 1 [ oy 2099 684
Beps-Heercrmit 1] 1] 1] 1] 1] 1] 1] 1] 1] 1] 0 0
Beprotypexnit 1140 248 1,60 0,68 4,71 0,62 405 0,2 1,85 0.1 2361 403

Puc. 2.37. OT4ueT no oAHOMY BO3pACTy BCEX JIECCHUYECTB

127



J§||Em|@\a]page: 0 | e N

== x|

I/[H(]wpmamw}man CHCTEMA IPOCTPAHCTB EHHOTI 0 AHATHIA JEITOHIHD OB AHHA
yriepona Ji¢ CHbBIMH YROCHCTeMaMHE Y]Ja.l'la

TloKasaTerm GHTOMACCH M IPHPOCTCE GUTOMACCH! HACRKTEHIHA Beex Topof 3a 2009 T (1o
paraAn)

3 C C
AYEHEHA (HTOMACCE] H IPHPOCTOR derTone cRImo dp AKTEM

Jecxoa CTBOIED JHCTEA BeTEH KOpHH HEDK AP BL &M | TIEM
I | IIEM ) Il |TIZW | O | ISR | I | IIEM | O | IIIM
Ananacscxei 240503 | TA04 | 25983 | W28 | 44852 | 3320 [ 85419 | 5714 | 12531 | 4555 [ 400088 302,21

Aproarsmit ame,71 [ 1071 | 38027 | 13362 | 57555 | 468 (o000 | 7491 | 101,01 | 3500 | 454544 | 39757
AcBecropcicnit | 227002 | 5485 | 15490 | 6500 [ 34728 | 2358 | 74136 | 4677 | 7017 | 3836 | amsz | 21870
Avmrcic 716,39 | 127,23 | 94639 | 15032 | 65483 | s [ eosan | 8351 | sean | 3n70 | 4miza2 | 4438

Bafianceckuil | 169964 | 6597 | 14430 | 92 | 27439 | 2700 | 704,53 | 4535 | 13305 | 3407 206591 26340
Fepesopcknit 293,52 | 5185 15318 | 65,62 | 33390 | 2514 | 68545 | 4114 | 10405 | 7857 337030 26332
Eumubaceckn
# 335144 | 118,27 | 36460 | 13327 | s2780 | 5166 | o3zes | ea70 | mog7 | 2073 | smea | amzm:
Buceprommi 70535 | 8101 | 20850 | 11470 | agas1 | aoor [ =052 | 5540 [ o701 | a5 | smzms | 3276
Bepw Heercen | 262020 | 118,03 | 21247 | 3202 | 42081 | 2885 | 7316 [ 4e7m | 251 | 2641 | 408276 | 3psme

Beproryposmit | 2891,24 [ 115,54 | 327,99 | 11543 | 56360 | 40,19 | 89906 | 59,27 | 117,96 | 36,17 | 4985 | 36460

Tarrrmeerais 1wt | oagae lazvan | maan Temmer | aane | snnas | aonm Linges | ania " 2s 1 as

Puc. 2.38. Otuer no BcemM NopoiaM BCEX JIECHUUECTB

== x|

J§|’EE|QQJPage: ¢ | = |—1 N | Close I

Hl{(llopMa]mOHHaﬂ CHCTeMA MPOCTPAHCTEECHHOT 0 AHAII A NEITOHH] 0B AHHA
yriepoaa Ji¢CHBLIMH YROCHCTeMaMH Y]Ja.rla

Moxazarend GHTOMACCE HACARTeHHHE BoeX mopog 22 2009 r. (Do KIaccaM BOSpacTa)

Knacc Bospacta

Jlecxoz 1 2 3 3 3 Cynmva
A mamiaeEcE B 213,82 454 90 004,63 | 113352 | 118401 4090,88
AprHEcEER 572,04 754,40 987,52 108514 | 114554 4545 44
AcbecToRckuil 107,08 242,34 001,67 | 113071 | 111342 359522
AuuTcknit T2R6T 643,44 986,53 118992 | 1284,86 483342
Eaftwanoeckuii 187,18 388,30 733,29 740,34 Bl 74 189591
Eepesoeckuit 143,51 376,88 1145,18 B2E,00 876,33 337030
EunnmbaceckHi 493,16 600,590 131247 | 150078 | 137903 5286,34
Exnceprexni 468,23 546,38 214,36 100486 | 126005 409388
Bepx-Heercrnit 133,52 400,95 115875 117081 116873 4082,76
BeproTypoxuit 368,29 658,28 971,57 1380,75 142085 4799,85

Puc. 2.39. Otuer no Bcem Bo3pacTam BCEX JIECHUYECTB
2.5.5.2. lnTepakTUBHBIE KAPTHI

2.5.5.2.1. Cmpyxmypa u cooepaicanue @aiinag mpaHcnopmupoKu OAHHbIX 8
Tiac

Onmust ['maBHOTO yHpaBISIONMIETO TMPHIOKEHUS «IKCIOPT JMAHHBIX IS
otoOpaxeHust Ha kapte» (puc. 2.29) 3amyckaer mnpouenypy (popmupoBaHUs
IBYX (paillioB TPaHCHOPTHPOBKU (IJIs1 3HAYeHUI (uromMaccsl M 3HAYCHH
npupoctoB puromaccel). Ha puc. 2.2 daiinsl 0603Hauens! kak Pabounit ¢aiin 3
(mpupoctel putomaccel) U Paboumiti ¢aiin 4 (dburomacca). OcHOBOM Is
dbopmupoBanus Pabounx aitnos 3 u 4 sBasiercs 3anpoc Ne 15 (tabim. 2.8).

PaGounii daiin 4 conepxut nanusie (puc. 2.40):

- Ha3BaHUs JIECCHUYECTB;
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- Ha3BaHUS TOPOJI;

- CyMMapHBbIH 3amac HacakJICHUH MOPOJIbl BCEX KJIACCOB BO3pacTa JJis
Ka)kJI0TO JICCHUYECTBA B M?’/ra;

- cymMapHas (uTomacca CTBOJIOB BCEX KJIACCOB BO3pacTa MOPOJbI,

T/Ta;

- cymMMapHas ¢uToMacca JHCTBBI BCEX KJIACCOB BO3pacTa ITOPOJIBI,
T/TA;

- cymmapHas (uToMacca BETBEH BCeX KIACCOB BO3pacTa IMOPOIBI,
T/Ta;

- cymMmapHas (uToMacca KOpHEH BCEX KJIACCOB BO3pacTa IMOPOJIBI,
T/Ta;

- cymMMapHas (uTOMacca HIKHUX SIPYyCOB BCEX KJIAaCCOB BO3pacTta
MOpOJIbl, T/Ta;

- cyMmapHasi (uTOMacChl BCEX KJIACCOB BO3pacTa BCeX MOPO/I, T/ra.

Pabounii daiin 3 conepkut nanusie (puc. 2.41):

- Ha3BaHUS JICCHUYECTB;

- Ha3BaHUs OPOJ;

- CyMMapHbI{ 3amac HacakJICHUM MOPOJIbl BCEX KJIACCOB BO3pacTa JIJis
Ka)KIOTO JICCHUYECTBA B M /Ta;

- CyMMapHbIA TIPUPOCT (PUTOMACCHI CTBOJIOB BCEX KJIACCOB BO3pacTa
MOPO/IbI, T/Ta;

- CyMMapHBIA MPUPOCT (PUTOMACCH JTUCTBHI BCEX KIACCOB BO3pacTa
MOPO/IbI, T/Ta;

- CyMMapHbI TIpUPOCT (PUTOMACCHl BETBEUM BCEX KJIACCOB BO3pacTta
MOPO/IbI, T/Ta;

- CyMMapHbIi MPUPOCT (PUTOMACCHI KOPHEM BCEX KJIACCOB BO3pacTa
TIOPO/IbI, T/Ta;

- CyMMapHbI MPUPOCT (HUTOMACCHI HUKHUX SIPYCOB BCEX KIJIACCOB
BO3pacTa mopojbl, T/Ta;

- CyMMapHbIi TpUPOCT (UTOMACCHI BCEX KIIACCOB BO3pacTa BCEX
nopoj, T/ra.

ANanase Ck KR ENk TO7.02 310.95
AQTIHCK 1A Enb Br7.11 384.01
ACBECTOR CK WA Ent 799,41 348.92
AUMTCK MR Ene 1043.99 453,38
Eafkanoeckmil Ent 765,83 338,15
BEEREI0E K WA Enk 742,58 325.89
BEWAKMEaeE Ck A Enk 1103.08 477.89
BMCepTCKMA ENk 811.79 355.97
Bepx—-MceTCKMA ENk B57. 97 417.39
BepxOTyRCK 1A Enb B42.15 368.57
FapiiHCk WA Ent 550.45 244,85
1 I

Puc. 2.40. Conepxanue Pabouero daiina 4
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BILKIH CE 1 Eepeza 506,51 6,07
FEEAKHCK M Eepeza 682,55 8. 00
PEXEEBCKORA Eepeza 485, 23 5.83
C ANAKHCK WA Eepesza G5, 83 T.41
CEEpAN0E CK KA Eepeza 828.78 7.14
CEEEpOyYPANECK MA Eepe3a 428,91 5.15
CE[0E CK M Eepeza B57.40 7.31
CIH AY X EH CK KA Eepeza 502,77 6. 02
CNoB0a0-TyPHHCK KA Eepeza 503.44 5.78
COTRKHCK MK Eepeza 447,77 5.51
Cy 00N CK WA Eepeza 656,23 7.34
< I

2

Puc. 2.41. Conepxanue Pabouero (aiina 3

2.5.5.2.2. [locmpoenue xapm u umMnopmuposanue OaHHbIX

B T'UC IlaHopama co3maHbl 2 KapTbl JIECHUYECTB IO Y PAIbCKOMY
®denepanbHomMy OKpyTy: U1l OTOOpaKEeHUS 3HAUCHUN PUTOMACChl U IPUPOCTOB
dbuTomaccel. B xaxmoit kapte 3amaercs o 1 cioro g kaxaon uz 10 mopon,
nmo 1 cmoro Uit OTOOpaKEHUSI CYMMApHBIX (PUTOMACChl WU TMPUPOCTOB
dutomaccel. Ha kapre i KaXIoro JECHUYECTBA CO3/1a€TCSA CUCTEMHBIM
O00BEKT, OTOOpaKAIOIMIMA TPAHUIIBl JICCHUYECTBA W UMEIOIIUNA YHHUKAJIbHBIN
HOMep. Bxitouass CHUCTEMHBIN CIIOH, coOJep)Kallluii CHUCTEMHbIE OOBEKTHI,
KaXX/1asi U3 KapT COJEPKUT 1o 12 croes.

[IpousBoaAUTCS COBMEIIEHUE JAaHHBIX O KOOpPAMHATAX U CHUCTEMHBIX
HOMEPOB KaXKJIOr0 JIECHUYECTBA Ha KapTe (JaHHBIE KapThl) C HA3BaHUSIMU
JIECHUYECTB, TMOpOJ, 3HAYEHUSIMU 3amaca MW ¢GuUTOMacCchl  (JaHHBIE
uMnoptupytorcs u3 Pabouero ¢aiina 4 B xapty ¢uromaccel u u3 Pabouero
¢aiina 3 B KapTy IpUPOCTOB (PUTOMACCHI).

Ha puc. 2.42 nokazana tabnuna B cpene ['MIC Ilanopama, B KoTOpOii
HOMEpP OOBEKTAa Ha KapTe€ M €ro KOOpJAWHAThI COBMEIIECHBI C Ha3BaHUSIMHU
JISCHUYECTB, 3HAUCHHUSIMU 3amnaca u puromacchel. s kapThl, oToOpaxkaromein
3HAYEHUS MPUPOCTOB (PUTOMACCHI CO3/IACTCS AaHAJIOTUYHAS Ta0JIHIIA.
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Ml Basa AaHHbIX ANA KapThl - CDocuments and Settings'my'Mou AokyMeHTbILPOOM 2009 kapTalkapTal SIT - |ﬁ' |1|
Tabnmua Kapra  MoMck M dMneTpaukwA CepeMc  MOpPMMPOEaHME OTYeTa  MoMoWE

=3 =1 N N N I R A A A 2 -]

E <<{kapra.dbf>> |

%:/ HOMEP_{CNOM__|TKN_ OAHA_JTTNOLAT >, i NECHMYNOPOOA JANAC [$M_CTHPM_MK]PM_BET|$h_KOR CPM_H%

Vi > & & > ¥ & & & ~ ~ > ¥ > > >
Ld 5800 Bepesa 1/559931.52 104510322 BGE2 11278241300 Ananaeeck bepesa 519 263 10 46 a9 12
| | 5801 Eepesa 1 464207 47 054060416 BEET 11112609.200 ApTuHckui Bepesa £33 322 12 56 103 1
|| 5802 Bepesa 1 50073464 144539223 6797 11110042.830 Acfiectosc bepesa 521 264 10 46 a0 12
| | 5803 Bepesa 1 45243062 103322425 6754 11028733.930 Auvrckili | Bepesa E63 338 12 58 105 12

= | | 5804 Bepesa 1 401300.64 937027971 6746 10347956.010 EBaikanosc Bepesa 453 229 8 40 a1 14

F;Q | | 5805 Eepesa 1378237 96 798072061 BFEO0 10348367 5RO Eepesosck Bepesa 591 3m 10 52 95 14
| | 5806 Bepesa 1 B39653.77 220047344 BBES 11606567.310 Eunimtiace Bepesa g16 a7 15 72 120 1
| | 5807 Bepesa 156211530 101664064 B7E6 11430324.950 Euceproku Bepesa 577 234 10 51 35 12
| | 5008 Bepesa 134905662 261190266 6834 11490952.820 Bepx-Mcerc Bepesa a2 399 14 63 116 1
|| 5803 Bepesa 1 43757051 684873031 6363 11607572.330 Beprorypck Bepesa £30 352 13 E1 108 1
| | 5810 Bepesa 112254323 574607616 7158 11550773.130 lMapuHckui Bepesa 478 242 3 42 a5 13
| | 5811 Bepesa 192268523 383655295 7136 11700043.800 Eropumnck Bepesa 432 218 8 38 a0 13
| | 5812 Eepesa 1 57392459 983695405 7049 11581159.280 Heaenscku Bepesa 18 211 8 7 e 13
|| 5813 Bepesa 1 512356.06 133065348 6303 11564022, 760 Wpturcrui Bepesa 457 232 3 40 a2 13
| | 5814 Bepesa 143418330 822115334 BIN 11533077 420 Wcosckuil | Bepesa E11 m 1 54 3 12
| | 5815 Bepesa 1 50B805.49 133831393 6708 11503718.310 Kamenck-d Bepesa 544 277 10 45 91 13
| | 5816 Eepesa 1 38016367 7273662 E7E2 11624680110 Katbiwnos Bepesa 596 304 1 53 97 12
| | 5817 Bepesa 1/ 81051524 201445563 6577 11765343.580 Kaprucku Bepesa 529 263 10 47 a0 13
| | 5818 Bepesa 1 1180577.8 4435021920 7001 11757701430 Kupoerpas Bepesa 533 274 10 47 92 12
| | 55819 Bepesa 1 11B8138.1 | 782436643 7289 11422143.070 Kpachoypa. Bepesa 567 289 10 50 94 12
|| 5820 Bepesa 112130172 BEORSO346 7174 11814781.950 KpacHoygu Bepesa E07 303 n 54 1an 12
| | 5821 Bepesa 112022348 572154281 7006 11757414.920 Fyweurcku Bepesa 554 282 10 43 93 12
| | 5822 Bepesa 1/903151.52 | 346311740 7100 11955514.310 Heebancku Bepesa 437 252 10 44 a8 12
| | 5823 Eepesa 1 74ED0.604 270263952 7206 11573306.210 Huitene-Cep BEepesa E03 a0 12 54 10 1
|| 5824 Bepesa 192575817 480378303 7154 11982802.730 Hure-Tar Bepesa E07 303 n 54 ek 12
| | 5825 Bepesa 1/1357431.0 982062644 7475 12113033.850 Hoeo-Many Bepesa B34 323 12 56 102 12
| | 5826 Bepesa 1 1486096.0 832298433 7074 12133810.050 Hoeoypans Bepesa 656 350 12 60 106 12
| | 5827 Bepesa 110519689 206525466 984 12064351.770 Oyccruwin  Bepesa 528 268 9 47 a0 13
| | 5828 Bepesa 1 11765089 429736334 6354 12061778.220 Nonesckoi Bepesa B17 314 1 54 1an 12
| | 5823 Bepesa 1 50732666 113332051 B726 12022386650 NewrHck Bepesa 507 257 3 45 a8 13
| | 5830 Bepesa 143282429 109761848 6835 11838862.050 Pesauhcru Bepesa 683 348 13 60 107 m,
Kl [ LIJ

|Bcero sanHoed : 3312 |TeKYLLLaﬂ samce ;1 |

Puc. 2.42.CoBMeliieHre KOOpIUHAT OOBEKTOB HA KapTe CO 3HAUCHUSIMU
Pabouero (aiina 4 (3HaueHus: GuTOMAacchl)

2.5.5.3. Onucanue unmepaxmuenvlx kapm nechudecms ¥Yp DO

HNHTepakTuBHBIE KapThl (I OTOOpaKCHHWS 3HAYeHUUW (UTOMACCHI H
MPUPOCTOB (PUTOMACCHI) UMEIOT OJIMHAKOBYIO CTPYKTYpy. KpaTkoe omnucanue
CJIOEB KapT IpeACTaBiieHo B Tabule 2.14.

Ta0muma 2.14
Onmcanue CjI0eB HHTEPAKTUBHBIX KapT

No Cioii kapThl OtobOpaxkaembie JlononHUTENbHBIE
anemenTsl B[ (Tab. NOKa3aTelld U TapaMeTpbl
2.4)
1 | O6mas Al, [Inomane necHuyectBa (M);

¢uTomMacca ¥(D1,D2,D3,D4,D5), Tepumetp ecHHUeCTBA (M°);
Y[2(F1,F2,F3,F4,F5), KoopauHartsr; Macmrab
¥(G1,G2,G3,G4,G5), OTOOpaKCHMSI.
¥(H1,H2,H3,H4,H5),
(11, 12, 13, 14, 15),
X¥(J1,J2,J3, J4, J5)].

2 | bepesa, Al, OtobOpaxaroTcsi CyMMapHbIE
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eJib, >(D1,D2,D3,D4,D5), 3Ha4YeHuss  (QuUTOMACChl U
KeJp, ¥(F1, F2, F3, F4, Fb), IPUPOCTOB  (PUTOMACCHI 10
JIvIIA, >(G1,G2,G3,G4,G5), KaXI0MY YHHKAJIBHOMY
JINCTBEHHULIA, >(H1,H2,H3,H4,H5), 3HayeHuo A2.

oJIbXa cepas, | (11, 12, 13, 14, 15), [Tmomanes necHudectBa (M);
ompxa  uepHas, | x(J1,J2,J3, J4, J5). TepumMerp JecHuuecTBa (M);
OCHHA, Koopnnnater; Macmrab
MUXTA, OTOOpaXEHUSI.

cocHa

PesynbrHpyromee oroOpakeHHe 3HAUYeHHH (HUTOMAcCChl M MPUPOCTOB

¢dbuTOMacchl Ha KapTax

cnuckoM (puc. 2.44).

noka3zaHo Ha puc. 2.43. u 2.45 coorBerctBeHHO. [Ipu
JIBOMHOM WIEIYKE MBI B TPaHUIAX KaXKJOro JIECHUYECTBA BBI3bIBACTCS
UH()OPMAIMOHHBIA JUAJNOr, B KOTOPOM TMPEJCTaBICHbl 3HAYCHUS Ha3BaHUS
JIECHUYECTBA, COOTBETCTBYIOIIME €My, 3HaueHHUs 3amaca M (UTOMACCHI IO
bpakuusM s Kaxaod u3 mopon. Takke goctynmHa uHoOpMmanus o
KOOpJIMHATaX TPaHUll JIECHUYECTBA, €T0 IUIOIIAIN U IEPUMETPA.

3HaueHus GuToMaccel IS APYrHMX TOpoJa W obmas duromacca st
JTAHHOTO JIECHUYECTBA JOCTYMHA MPU MEPEMENICHUU MO COOTBETCTBYIOIIUM
ciosiM KapThl. Ilepemenienne mo ciosiM MPOU3BOJIUTCS MPHU MOMOIIU MOJIS CO

88 Dafn Mpaera Bua Mowck 3adaww Basa Macwra MapaweTpel Owho  Mamows =] =
] = Q) e | gt L i . = filiem
a8 Y %S W E e F AR VO L a8 o ean
L]
_igix
Kon 2318
Horep 3674
Tun ,W
MNepureTp ,W
Moowane | 1936442 kekm
Wran |Kanp j
Caoii |Kenp =l
Koy | 50000002318
BblﬁDpI Beron I Bnepaﬂl Hazan, I I'InMnu.lbI WHepo
Cematmika |Me‘rpw«a| Macu.rraﬁl Eug I Ha naanbI
SHaY oM
Hezenscroe
Sanac 734.76 m3ira
EMTONACCA CTEONOE 302.13 vira
FMTONACCE JIMCTEHR 4422 vira
Furomacca EeTEel 66.83 mira
fxromacca mopHeR 82.96 w/ra
fMTOMAECCE HIHEMX APFCOE 17.60 =/ra
K | 2
NechuezcTen
IHBnenchoa
JTofaeuTe | Ypamms | LCoxpaHuTE | [OTrEHuTE | 1
I

|"J'IecnmqecTBaZ" 1:100000 Muctos: 1 Ofvextos : 313 [ 1 {oTobpaweHo | BigensHo)

ATNAC HE OTKPEIT

| kK= 6830740m Y= 12206759 m

1: 10000 000 ‘ﬂecanecTBaZ {obbexTos : 5950)

Puc. 2.43. OtobpakeHue Ha NEKTPOHHON KapTe 3HaYeHU (PUTOMACCHI 110
dpakuuaM IS KaxKI0M MOPOJIbI MO KAKIOMY JIECHUYECTBY
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Boibop obbexTa - “Hcr™ o ] |
K.oa, | 2324
Homep | 4095
Tun | Mo anHBE
MepureTp | 706341.64
Moowane | 19364.42 ke.km
Wraa ocHHa j
C o fdepesa
06l an PHTOMaCCa
K. vy COCH3
MHXTA
Britiop
0NkXa YepHanA
CemaHTil o neya CEpan
NHCTEEHHMLA
HazEeam q4ng
Kegp
Zanac |[SAB
fHTOMAaCCa CTEOIOE 24876 vira
fMTOMAacCCa JO{CTER £E.10 ofpa
STOMACCa EETESH 43 _ 60 mipa
dMTOMACCA KOpHeH 77.98 vfra
dMTOoMacCca HICHEMX HPYCOE 5.99 m/pa
< | *
NecHuyecTED
IHB.EI.E.I'II:-CKDE
HotaeuTe | Ypanure | [CaxpaHHTE | OrreHMTE |

Puc. 2.44. TlepemenieHue 1o ciaosiM KapThbl

ﬁ': main Mpaeka EBwa Mowck Sagaum Baza Macwrtaf MapaveTpel OkHO o MoMolls _|E||5|

|2Ea BY WY B SeES R QR 1nK VO L MMA @4 S5z e 0

_ioix
Kaa [ 23
Homep [ B233
Tun ,W
HepuMeTplW
Maowade [ 1936442 kekm
Hrag IUcwHa LI
Crnoi IDcwHa j
Kawou | 50000002324

Bblﬁopl Brerxon I Bnepaﬂ.l Hazan I I'Iomou.u:.” Whepo

CeranTika | MB’TDMKGI MacLuTaﬁI Bua I Ha neqa’rbl

SHay e

Henenncroe
474 52 m3/fra
TprpocT §MTOMACCH CTEOMOE 3.19 o/ra
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3AK/IIOYEHUE

Takum 00pa3oM, IMyTEM HCCIEIOBAaHUS NOAXOJOB W COBMEUIEHUS 0a3
JaHHBIX O ¢uTOoMacce W yucTod mnepBuuHOM mpoxaykiuu (YUIII) mo 305
JecHu4ecTBaM Ypanbckoro pervoHa (10 teppuTopuanbHbIX 0Opa30BaHMIA)
paccuMTaHbl OO YTAEPOIHBIN IMyn (UTOMACCH JiecoB (4556 MuH. T) U
TOJUYHOE JEeTOHUPOBaHUE yriaepoaa B ¢uromacce (271 muH. T). Monenu u
METOIbI pacyeToB BIiepBhie peanu3oBaH B cpeae Natural u CYBJl ADABAS. C
NOMOUIbIO pa3padOTaHHOW HH(OPMALIMOHHOW CHUCTEMBI BCE pACYeThl [0
JENOHUPOBAHUIO  yrjlepoJa B Jiecax YpaldbCKOTO PEruoHa  MOXHO
aKTyaJIM3UpOBaTh B aBTOMAaTHUYECKOM PeKUME 0€3 ydacTus oneparopa.
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ABSTRACT

Within the framework of the decision of this problem the carbon
deposition spatial analysis information system of Ural region has been
implemented. Within this system the spatial binding of the trial areas with
definitions of a carbon pool and year deposition of carbon in phytomass has
been executed. The superposition of phytomass database and primary
production database, containing data for 305 forestries of Ural region (10
territorial units) has been accomplished, and the total carbon pool of forests
phytomass (4556 million tons) and annual carbon deposition to phytomass (271
million tons) have been calculated.
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[Ipunoxenue 1

IIporpamMMHubIe KOABI 3aPOCOB K 6a3aM JaHHBIX

1. 3ampocs! k bazaMm naHHBIX 3HaUYCHHI MPOOHBIX MUIoNIaAeH (Tabuuma 2.5)
1.1. 3anpoc Nel (tabmuna 2.8):
read all in db2ber

érid-read

Hcnons3yroTes cieayronye Ha3BaHus sl 6a3 JaHHBIX MPOOHBIX IIOIIAACH:

db2ber — 6epesa;
db2el — enn;
db2ked — xenp;
db2lip — numna;
db2lis — nucrBennuI1Ia;
db2pih — muxra;
db2olg — onbxa cepas;
db2olb — onbxa yepHas;
db20si — ocuna;
db2s0s — cocHa.
1.2. 3anpoc Ne2 (Tabmwuia 2.8):

read all in db2ber

for #in 1 to 17

if #LB-1-ITEMS.SELECTED(#in) = true
#h:=#h+1

move #in to #zz

write work file 1

#z27

end-if

end-for

if#zz=1

move db2ber.al to #zh(#hh)
end-if

if #zz =2

move db2ber.a2 to #zh(#hh)
end-if

if #zz =3

move db2ber.a3 to #zh(#hh)
end-if
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if#zz=4

move db2ber.a4 to #zh(#hh)
end-if

if#zz=5

move db2ber.a5 to #zh(#hh)
end-if

if#zz2=6

move db2ber.b1 to #zh(#hh)
end-if

if#zz=7

move db2ber.b2 to #zh(#hh)
end-if

if#zz=8

move db2ber.b3 to #zh(#hh)
end-if

if#zz=9

move db2ber.b4 to #zh(#hh)
end-if

if #zz =10

move db2ber.b5 to #zh(#hh)
end-if

if#zz=11

move db2ber.b6 to #zh(#hh)
end-if

if#zz=12

move db2ber.cl to #zh(#hh)
end-if

if #zz =13

move db2ber.c2 to #zh(#hh)
end-if

if #zz =14

move db2ber.c3 to #zh(#hh)
end-if

if #zz =15

move db2ber.c4 to #zh(#hh)
end-if

if #zz = 16

move db2ber.c5 to #zh(#hh)
end-if

if #zz = 17

move db2ber.c6 to #zh(#hh)
end-if

end-read
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1.3. 3ampoc Ne 3 (tabnmma 2.8):

read all in db2ber

if #L.B-1-ITEMS.SELECTED(1) = true
move db2ber.al to #zi(1)

end-if

if #L.B-1-ITEMS.SELECTED(2) = true
move db2ber.a2 to #zi(2)

end-if

if #L.B-1-ITEMS.SELECTED(3) = true
move db2ber.a3 to #zi(3)

end-if

if #L.B-1-ITEMS.SELECTED(4) = true
move db2ber.a4 to #zi(4)

end-if

if #L.B-1-ITEMS.SELECTED(5) = true
move db2ber.a5 to #zi(5)

end-if

if #L.B-1-ITEMS.SELECTED(6) = true
move db2ber.b1 to #zi(6)

end-if

if #L.B-1-ITEMS.SELECTED(7) = true
move db2ber.b2 to #zi(7)

end-if

if #L.B-1-ITEMS.SELECTED(8) = true
move db2ber.b3 to #zi(8)

end-if

if #L.B-1-ITEMS.SELECTED(9) = true
move db2ber.b4 to #zi(9)

end-if

if #L.B-1-ITEMS.SELECTED(10) = true
move db2ber.b5 to #zi(10)

end-if

if #.B-1-ITEMS.SELECTED(11) = true
move db2ber.b6 to #zi(11)

end-if

if #L.B-1-ITEMS.SELECTED(12) = true
move db2ber.cl to #zi(12)

end-if

if #L.B-1-ITEMS.SELECTED(13) = true
move db2ber.c2 to #zi(13)

end-if

if #L.B-1-ITEMS.SELECTED(14) = true
move db2ber.c3 to #zi(14)

end-if
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if #L.B-1-ITEMS.SELECTED(15) = true

move db2ber.c4 to #zi(15)

end-if

if #L.B-1-ITEMS.SELECTED(16) = true

move db2ber.c5 to #zi(16)

end-if

if #L.B-1-ITEMS.SELECTED(17) = true

move db2ber.c6 to #zi(17)

end-if

end-read

2. 3anpocs! k baze nannbix 3nauenuit KPY ¢guromacce! (tabmauna 2.6)
2.1. 3ampoc Ne 4 (tabnuna 2.8):

move #sB-2.string to #sb

find db2coefp with n1 = #sb

end-find

2.2. 3anpoc Ne 5 (tabnuia 2.8):

read all in db2coefp

end-read

3. 3ampocsl k baze nannbix 3nauenuit KPY npupoctoB duromaccs (Tabnuia
2.7)

3.1. 3anpoc Ne 6 (Tabmuna 2.8):

move #sB-2.string to #sb

find db2coefz with nl1 = #sb

end-find

3.2. 3anpoc Ne7 (Tabmuma 2.8):

read all in db2coefp

end-read

4. 3anpocsl kK ba3am maHHBIX 3HaYe€HUN (PUTOMACCHI M 3HAYEHUN MPUPOCTOB
dbuTomaccsr (Tadu. 2.4)

4.1. 3ampoc Ne 8 (Tabnuma 2.8):

a) b/l 3nauenuii puromaccsl:
find ural with al = #leshoz and with a2 = #poroda
if #vozr ='1'
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move bl to #g(1)
move cl to #9(2)
move d1 to #9(3)
move f1 to #9(4)
move g1 to #g(5)
move hl to #g(6)
move il to #g(7)
move j1 to #g(8)
end-if

if #vozr ='2'
move b2 to #g(1)
move c2 to #9(2)
move d2 to #g9(3)
move f2 to #9(4)
move g2 to #g(5)
move h2 to #g(6)
move i2 to #g(7)
move j2 to #g(8)
end-if

if #vozr ='3'
move b3 to #g(1)
move c3 to #g(2)
move d3 to #g(3)
move 3 to #g9(4)
move g3 to #9(5)
move h3 to #g(6)
move i3 to #g(7)
move |3 to #g(8)
end-if

if #vozr ='4'
move b4 to #g(1)
move c4 to #9(2)
move d4 to #g(3)
move f4 to #9(4)
move g4 to #9(5)
move h4 to #g(6)
move i4 to #g(7)
move j4 to #g(8)
end-if

if #vozr ='5'
move b5 to #g(1)
move c5 to #g(2)
move d5 to #g(3)
move f5 to #g(4)
move g5 to #g(5)

143



move h5 to #g(6)
move i5 to #g(7)
move j5 to #g(8)
end-if

end-find
0) b/l 3HaueHuit NpUpOTOB (HPUTOMACCHI:

find uralz with al = #leshoz and with a2 = #poroda
if #vozr="1'
move bl to #g(1)
move cl to #9(2)
move d1 to #g9(3)
move f1 to #g(4)
move g1 to #g(5)
move hl to #g(6)
move il to #g(7)
move j1 to #g(8)
end-if

if #vozr ='2'
move b2 to #g(1)
move c2 to #9(2)
move d2 to #g(3)
move f2 to #9(4)
move g2 to #9(5)
move h2 to #g(6)
move i2 to #g(7)
move j2 to #g(8)
end-if

if #vozr ='3'
move b3 to #g(1)
move c3 to #g(2)
move d3 to #g(3)
move 3 to #g9(4)
move g3 to #9(5)
move h3 to #9(6)
move i3 to #g(7)
move j3 to #g(8)
end-if

if #vozr ='4'
move b4 to #g(1)
move c4 to #g(2)
move d4 to #g(3)
move f4 to #g(4)
move g4 to #g(5)
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move h4 to #g(6)
move i4 to #g(7)
move j4 to #g(8)
end-if

if #vozr ='5'
move b5 to #g(1)
move c5 to #9(2)
move d5 to #g(3)
move f5 to #g9(4)
move g5 to #9(5)
move h5 to #g(6)
move i5 to #g(7)
move j5 to #g(8)
end-if

end-find
4.2. 3anpoc Ne 9 (tabmuna 2.8):

find ural with al = #leshoz

compute #s1 = ural.f1 + ural.f2 + ural.f3 + ural.f4 + ural.f5
compute #s2 = ural.gl + ural.g2 + ural.g3 + ural.g4 + ural.g5
compute #s3 = ural.h1 + ural.h2 + ural.h3 + ural.h4 + ural.h5
compute #s4 = ural.il + ural.i2 + ural.i3 + ural.i4 + ural.i5
compute #s5 = ural.j1 + ural.j2 + ural.j3 + ural.j4 + ural.j5

find uralz with al = #leshoz

compute #s6 = uralz.f1 + uralz.f2 + uralz.f3 + uralz.f4 + uralz.f5
compute #s7 = uralz.gl + uralz.g2 + uralz.g3 + uralz.g4 + uralz.g5
compute #s8 = uralz.hl + uralz.h2 + uralz.h3 + uralz.h4 + uralz.h5
compute #s9 = uralz.il + uralz.i2 + uralz.i3 + uralz.i4 + uralz.i5
compute #s10 = uralz.j1 + uralz.j2 + uralz.j3 + uralz.j4 + uralz.j5

end-find
end-find

4.3. 3anpoc Ne 10 (tabmuria 2.8):
find ural with al = #leshoz and with a2 = #poroda

find uralz with al = #leshoz and with a2 = #poroda
end-find

end-find

4.4. 3anpoc Ne 11 (tabmuria 2.8):

find ural with a2 = #poroda
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compute #s1 = ural.f1 + ural.f2 + ural.f3 + ural.f4 + ural.f5
compute #s2 = ural.gl + ural.g2 + ural.g3 + ural.g4 + ural.g5
compute #s3 = ural.hl + ural.h2 + ural.h3 + ural.h4 + ural.h5
compute #s4 = ural.il + ural.i2 + ural.i3 + ural.i4 + ural.i5
compute #s5 = ural.j1 + ural.j2 + ural.j3 + ural.j4 + ural.j5
compute #s6 = ural.cl + ural.c2 + ural.c3 + ural.c4 + ural.c5

find uralz a2 = #poroda

compute #s7 = uralz.f1 + uralz.f2 + uralz.f3 + uralz.f4 + uralz.f5
compute #s8 = uralz.g1 + uralz.g2 + uralz.g3 + uralz.g4 + uralz.g5
compute #s9 = uralz.h1 + uralz.h2 + uralz.h3 + uralz.h4 + uralz.h5
compute #s10 = uralz.il + uralz.i2 + uralz.i3 + uralz.i4 + uralz.i5
compute #s11 = uralz.j1 + uralz.j2 + uralz.j3 + uralz.j4 + uralz.j5
compute #s12 = uralz.c1 + uralz.c2 + uralz.c3 + uralz.c4 + uralz.c5

end-find
end-find

4.5. 3anpoc Ne 12 (Tabawuma 2.8):
find ural with a2 = #poroda
if #vozr ='1'
move f1 to #g(1)
move g1l to #9(2)
move hl to #g(3)
move il to #g(4)
move j1 to #g(5)
end-if

if #vozr ='2'
move f2 to #9(1)
move g2 to #9(2)
move h2 to #g9(3)
move i2 to #g(4)
move j2 to #g(5)
end-if

if #vozr ='3'
move f3 to #g(1)
move g3 to #9(2)
move h3 to #g(3)
move i3 to #g(4)
move |3 to #g(5)
end-if

if #vozr ='4'
move f4 to #g(1)
move g4 to #9(2)
move h4 to #9(3)
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move i4 to #g(4)
move j4 to #g(5)
end-if

if #vozr ='5'
move f5 to #g(1)
move g5 to #9(2)
move h5 to #g(3)
move i5 to #g(4)
move j5 to #g(5)
end-if

find uralz with a2 = #poroda
if #vozr="1'
move f1 to #g(1)
move g1l to #9(2)
move hl to #g(3)
move il to #g(4)
move j1 to #g(5)
end-if

if #vozr ='2'
move f2 to #9(1)
move g2 to #g(2)
move h2 to #g(3)
move i2 to #g(4)
move j2 to #g(5)
end-if

if #vozr ='3'
move f3 to #g(1)
move g3 to #9(2)
move h3 to #g(3)
move i3 to #g(4)
move |3 to #g(5)
end-if

if #vozr ='4'
move f4 to #9(1)
move g4 to #9(2)
move h4 to #g(3)
move i4 to #g(4)
move j4 to #g(5)
end-if

if #vozr ='5'
move f5 to #g(1)
move g5 to #9(2)
move h5 to #g(3)
move i5 to #g(4)
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move j5 to #g(5)
end-if

end-find
end-find

4.6. 3anpoc Ne 13 (tabnuua 2.8):

read all in ural

compute #s1 = ural.f1 + ural.f2 + ural.f3 + ural.f4 + ural.f5
compute #s2 = ural.gl + ural.g2 + ural.g3 + ural.g4 + ural.g5
compute #s3 = ural.h1 + ural.h2 + ural.h3 + ural.h4 + ural.h5
compute #s4 = ural.il + ural.i2 + ural.i3 + ural.i4 + ural.i5
compute #s5 = ural.j1 + ural.j2 + ural.j3 + ural.j4 + ural.j5
compute #s6 = ural.c1 + ural.c2 + ural.c3 + ural.c4 + ural.c5

read all in uralz

compute #s7 = uralz.f1 + uralz.f2 + uralz.f3 + uralz.f4 + uralz.f5
compute #s8 = uralz.g1 + uralz.g2 + uralz.g3 + uralz.g4 + uralz.g5
compute #s9 = uralz.hl + uralz.h2 + uralz.h3 + uralz.h4 + uralz.h5
compute #s10 = uralz.il + uralz.i2 + uralz.i3 + uralz.i4 + uralz.i5
compute #s11 = uralz.j1 + uralz.j2 + uralz.j3 + uralz.j4 + uralz.j5
compute #s12 = uralz.c1 + uralz.c2 + uralz.c3 + uralz.c4 + uralz.c5

compute #rp = #s1 + #s2 + #s3 + #s4 + #s5

compute #rz = #s7 + #s8 + #s9 + #s10 + #s11

end-read

end-read

4.7. 3anpoc Nel4 (tabnuna 2.8):

read all in ural

compute #s1 = ural.f1 + ural.gl + ural.hl + ural.il + ural.j1
compute #s2 = ural.f2 + ural.g2 + ural.h2 + ural.i2 + ural.j2
compute #s3 = ural.f3 + ural.g3 + ural.h3 + ural.i3 + ural.j3
compute #s4 = ural.f4 + ural.g4 + ural.h4 + ural.i4 + ural.j4
compute #s5 = ural.f5 + ural.g5 + ural.h5 + ural.i5 + ural.j5

read all in uralz

compute #s6 = uralz.fl + uralz.g1 + uralz.hl + uralz.il + uralz.j1
compute #s7 = uralz.f2 + uralz.g2 + uralz.h2 + uralz.i2 + uralz.j2
compute #s8 = uralz.f3 + uralz.g3 + uralz.h3 + uralz.i3 + uralz.j3
compute #s9 = uralz.f4 + uralz.g4 + uralz.h4 + uralz.i4 + uralz.j4
compute #s10 = uralz.f5 + uralz.g5 + uralz.h5 + uralz.i5 + uralz.j5

compute #rp = #s1 + #s2 + #s3 + #s4 + #s5
compute #rz = #s6 + #s7 + #s8 + #s9 + #s10
end-read

end-read
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4.8. 3anpoc Ne 15 (Tabauma 2.8):

read all in ural

compute #s1 = ural.f1 + ural.f2 + ural.f3 + ural.f4 + ural.f5
compute #s2 = ural.gl + ural.g2 + ural.g3 + ural.g4 + ural.g5
compute #s3 = ural.hl + ural.h2 + ural.h3 + ural.h4 + ural.h5
compute #s4 = ural.il + ural.i2 + ural.i3 + ural.i4 + ural.i5
compute #s5 = ural.j1 + ural.j2 + ural.j3 + ural.j4 + ural.j5
compute #s6 = ural.d1 + ural.d2 + ural.d3 + ural.d4 + ural.d5

read all in uralz

compute #s7 = uralz.f1 + uralz.f2 + uralz.f3 + uralz.f4 + uralz.f5
compute #s8 = uralz.g1 + uralz.g2 + uralz.g3 + uralz.g4 + uralz.g5
compute #s9 = uralz.hl + uralz.h2 + uralz.h3 + uralz.h4 + uralz.h5
compute #s10 = uralz.il + uralz.i2 + uralz.i3 + uralz.i4 + uralz.i5
compute #s11 = uralz.j1 + uralz.j2 + uralz.j3 + uralz.j4 + uralz.j5
compute #s12 = uralz.d1 + uralz.d2 + uralz.d3 + uralz.d4 + uralz.d5

compute #rp = #s1 + #s2 + #s3 + #s4 + #s5
compute #rz = #s7 + #s8 + #s9 + #s10 + #s11
end-read

end-read
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[Tpunoxenue 2

IIporpamMMHbIe KOJAbI MPOrPAMM NMPOBEPKH KOPPEKTHOCTH BBOJAUMBIX
AAHHBIX U 3a1pocoB K b/{
1. ITpoBepka yHUKaILHOCTH BBOJIMMOTIO 3HAYCHUS

find number tural with al = #leshoz and a2 = #poroda
IF *NUMBER > 0 THEN

assign text = 'JlJ1s1 JaHHOTO JIecX03a MO JJAaHHOU MOPOJIe pacueT yKe caesaH'
assign title = 'PacueT u BHeceHUE JaHHBIX'

assign stil = 'SO'

open dialog ngu-messagebox

using #dlg$window

with #msg-box

end-if

if *number =0 then

perform subl

2. ITpoBepka Hanuwus 3anucu B b1

find number ural with al = #leshoz and a2 = #poroda

IF *NUMBER = 0 THEN

assign text = 'HeT maHHBIX 1Ji TAaHHOTO JIecX03a M0 JaHHOU 1mopoje’
assign title = 'PegaktupoBanue 1aHHbIX'

assign stil = 'SO'

open dialog ngu-messagebox

using #dlg$window

with #msg-box

end-if

if *number > 0 then

perform subl

3. KoppekTupoBka B ciiyyae BBOJIa HYJIEBOI'O 3HAYCHHSI KPUTEPUS «ILJIOIIAIb)

find ural with al = #leshoz and with a2 = #poroda
if b1 = 0 move 0 to #mm(1)
else

compute #mm(1) =c1/bl
end-if

if b2 = 0 move 0 to #mm(2)
else

compute #mm(2) = c2 / b2
end-if

if b3 =0 move 0 to #mm(3)
else

compute #mm(3) = c3 /b3
end-if
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if b4 = 0 move 0 to #mm(4)
else

compute #mm(4) = c4 / b4
end-if

if b5 = 0 move 0 to #mm(5)
else

compute #mm(5) = c¢5 /b5
end-if

move #mm(1) to d1

move #mm(2) to d2

move #mm(3) to d3

move #mm(4) to d4

move #mm(5) to d5

move #mm(1) to #g(1)
move #mm(2) to #g(7)
move #mm(3) to #g(13)
move #mm(4) to #g(19)
move #mm(5) to #g(25)

end-find

4. IIpoBepka BBOJA JOMMYCTUMOTO KOJIMYECTBA TEPEMEHHBIX
a) Jlug 3aBUCUMOI IEpeMEHHOM:

for #in 1 to 17

if #L.B-1-ITEMS.SELECTED(#in) = true

#h.=#h+1

move #in to #zz

write work file 1

#zz

end-if

end-for

if #h > 1

assign text = 'HemomycTrcoe KOJIMYECTBO TEPEMCHHBIX'
assign title = 'BbIOOp 3aBUCHMON TIEpeMEHHOM'

assign stil ='SO'

open dialog ngu-messagebox

using #dlg$window

with #msg-box
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#h:=0

end-if

0) [l He3aBUCHMOI IEpEeMEHHOM:

#h:=0

for #in 1 to 17

if #LB-1-ITEMS.SELECTED(#in) = true
#h.=#h+1

end-if

end-for

if#h>4

assign text = 'HegonmycTuMoe KOJIUYECTBO IEPEMEHHBIX'
assign title = 'BbIOOp HE3aBUCUMBIX NTEPEMEHHBIX'
assign stil = 'SO'

open dialog ngu-messagebox

using #dlg$window

with #msg-box

#h:=0

end-if

5. HpOBepKa YUCJIOBOT'O (bopMaTa BBOJAUMBIX JAHHBIX
if not (#h = mask (00000001-99999999))

assign text = '"HekoTopbie BBOJUMBIE JaHHBIE COJIEPKAT HEUHCIOBBIC 3HAUCHUS'
assign title = 'PegaktupoBanuie 1aHHbIX'

assign stil = 'SO'

open dialog ngu-messagebox

using #dlg$window

with #msg-box

#h:=0

end-if
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[Tpunoxenue 3

IIporpaMmmHblie KOJAbI POTPaMM 3alUCH U PEJAKTHPOBAHUS JAHHBIX

1. B/l 3HaueHuit mpoOHBIX MUIoNIaAcH (Tabuuia 2.5)

1.1. 3anuchk AaHHBIX MPOOHBIX ILIOMIAACH:

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
move #sb-11.string to b6
move #sb-12.string to c1
move #sb-13.string to c2
move #sb-14.string to c3
move #sb-15.string to c4
move #sb-16.string to c5
move #sb-17.string to c6
store record in db2ber
end

1.2. PenaktupoBaHue JaHHBIX TPOOHBIX TUIOMIAEH
read all in db2ber

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
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move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
move #sb-11.string to b6
move #sb-12.string to c1
move #sb-13.string to c2
move #sb-14.string to c3
move #sb-15.string to c4
move #sb-16.string to c5
move #sb-17.string to c6
update

end-read

2. baza nanusix 3Hauenuit KPY duromaccs (Tabnuna 2.6)

2.1. 3anuck nanubix KPY ¢uromaccer

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
move #sb-11.string to c1
move #sb-12.string to c2
move #sb-13.string to c3
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move #sb-14.string to c4
move #sb-15.string to c5
move #sb-16.string to d1
move #sb-17.string to d2
move #sb-18.string to d3
move #sb-19.string to d4
move #sb-20.string to d5
move #sb-21.string to f1
move #sb-22.string to 2
move #sb-23.string to 3
move #sh-24.string to 4
move #sb-25.string to 5
move #sb-26.string to g1
move #sb-27.string to g2
move #sb-28.string to g3
move #sb-29.string to g4
move #sb-30.string to g5
move #sb-31.string to gg
store record in db2coefp
end

2.2. PenaxtupoBanue Bcex 3HaueHuit KPY ¢uromacce

read all in db2coefp

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
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move #sb-11.string to c1
move #sb-12.string to c2
move #sb-13.string to c3
move #sb-14.string to c4
move #sb-15.string to c5
move #sb-16.string to d1
move #sb-17.string to d2
move #sb-18.string to d3
move #sb-19.string to d4
move #sb-20.string to d5
move #sb-21.string to f1
move #sb-22.string to 2
move #sb-23.string to 3
move #sb-24.string to 4
move #sb-25.string to f5
move #sb-26.string to g1
move #sb-27.string to g2
move #sb-28.string to g3
move #sb-29.string to g4
move #sb-30.string to g5
move #sb-31.string to gg
update

end-read

3. baza nannsix 3Hauenuit KPY npupoctoB puromaccer (Tabdauma2.7)

3.1. 3anucek nanubix KPY npupocToB ¢putomaccs

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
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move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
move #sb-11.string to c1
move #sb-12.string to c2
move #sb-13.string to c3
move #sb-14.string to c4
move #sb-15.string to ¢5
move #sb-16.string to d1
move #sb-17.string to d2
move #sb-18.string to d3
move #sb-19.string to d4
move #sb-20.string to d5
move #sb-21.string to f1
move #sb-22.string to f2
move #sb-23.string to f3
move #sb-24.string to 4
move #sb-25.string to f5
move #sb-26.string to g1
move #sb-27.string to g2
move #sb-28.string to g3
move #sb-29.string to g4
move #sb-30.string to g5
move #sb-31.string to gg
store record in db2coefz
end

3.2. PenaktupoBanue Bcex 3HaueHuit KPY mpupoctoB ¢uromaccsr

read all in db2coefz

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to a3
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move #sb-4.string to a4
move #sb-5.string to a5
move #sb-6.string to bl
move #sb-7.string to b2
move #sb-8.string to b3
move #sb-9.string to b4
move #sb-10.string to b5
move #sb-11.string to c1
move #sb-12.string to c2
move #sb-13.string to ¢3
move #sb-14.string to c4
move #sb-15.string to ¢5
move #sb-16.string to d1
move #sb-17.string to d2
move #sb-18.string to d3
move #sb-19.string to d4
move #sb-20.string to d5
move #sb-21.string to f1
move #sb-22.string to f2
move #sb-23.string to f3
move #sh-24.string to 4
move #sb-25.string to 5
move #sb-26.string to g1
move #sb-27.string to g2
move #sb-28.string to g3
move #sb-29.string to g4
move #sb-30.string to g5
move #sb-31.string to gg
update

end-read

4. ba3bpl MaHHBIX 3HAYECHUU (PUTOMACCHl U 3HAYCHUN MPUPOCTOB (PUTOMACCHI

(Tabnuia 2.4)
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4.1. 3anuck AaHHBIX 3HaYEHUN PUTOMACCHI U 3HAYEHUI TPUPOCTOB (PUTOMACCHI

move #sb-1.string to al

move #sbh-2.string to a2

move #sb-3.string to bl

move #sb-4.string to b2

move #sb-5.string to b3

move #sb-6.string to b4

move #sb-7.string to b5

move #sb-8.string to c1

move #sb-9.string to c2

move #sb-10.string to c3
move #sb-11.string to c4
move #sb-12.string to c5
move #sb-13.string to d1
move #sb-14.string to d2
move #sb-15.string to d3
move #sb-16.string to d4
move #sb-17.string to d5
move #sb-18.string to f1
move #sb-19.string to f2
move #sb-20.string to f3
move #sb-21.string to 4
move #sb-22.string to f5
move #sb-23.string to g1
move #sb-24.string to g2
move #sb-25.string to g3
move #sb-26.string to g4
move #sb-27.string to g5
move #sb-28.string to hl
move #sb-29.string to h2
move #sb-30.string to h3
move #sb-31.string to h4
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move #sb-31.string to h5
move #sb-33.string to il
move #sb-34.string to i2
move #sb-35.string to i3
move #sb-36.string to 14
move #sb-37.string to 15
move #sb-38.string to j1
move #sb-39.string to j2
move #sb-40.string to j3
move #sb-41.string to j4
move #sh-42.string to j5
store record in ural (uralz)
end

4.2. PenaktupoBaHue JaHHBIX 3HaYCHUW (UTOMACCHI U 3HAUYECHUU MPUPOCTOB
¢dbuTOMacchl

read all in ural (uralz)

move #sb-1.string to al
move #sb-2.string to a2
move #sb-3.string to bl
move #sb-4.string to b2
move #sb-5.string to b3
move #sb-6.string to b4
move #sb-7.string to b5
move #sb-8.string to c1
move #sb-9.string to c2
move #sb-10.string to c3
move #sb-11.string to c4
move #sb-12.string to c5
move #sb-13.string to d1
move #sb-14.string to d2
move #sb-15.string to d3
move #sb-16.string to d4
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move #sb-17.string to d5
move #sb-18.string to f1
move #sb-19.string to f2
move #sb-20.string to f3
move #sb-21.string to f4
move #sb-22.string to f5
move #sb-23.string to g1
move #sb-24.string to g2
move #sb-25.string to g3
move #sb-26.string to g4
move #sb-27.string to g5
move #sb-28.string to hl
move #sb-29.string to h2
move #sb-30.string to h3
move #sb-31.string to h4
move #sb-31.string to h5
move #sb-33.string to il

move #sb-34.string to i2

move #sb-35.string to i3

move #sb-36.string to i4

move #sb-37.string to i5

move #sb-38.string to j1

move #sb-39.string to j2

move #sb-40.string to j3

move #sb-41.string to j4

move #sb-42.string to j5

update

end-read

4.3. PepaktupoBaHUe BCeX 3HAYCHUN (PUTOMACCH M BCEX 3HAYCHHM MPUPOCTOB
dbuTOMaCCHI

a) PemaktupoBanne Bcex 3HaUCHUN (PUTOMACCHI

find number ural al <> © °
end-find
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for #1 = 1 to *number
find ural with isn = #i

read all in db2coefp
move #pst to ural.f1

update

end-read

end-find

end-for

a) PenaktupoBaHue Bcex 3HAYEHUI MPUPOCTOB (DUTOMACCHI
find number uralz al <> * ¢

end-find

for #i = 1 to *number

find uralz with isn = #i

read all in db2coefz
move #pst to uralz.fl
update

end-read

end-find
end-for
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[Tpunoxenue 4

1. Pacuer KPY ¢uromaccer (mmu KPY mnpupoctoB ¢urtomaccsl) miga 2-x

HC3aBUCHUMBLIX IICPCMCHHBIX IJIA O,Z[Hoﬁ 3aliucu
read work file 2

#zh(1:#hh)

compute #loga = log (#zh(1))
compute #logm = log (#zh(2))
compute #logz = log (#zh(3))
assign #suma := #suma + #loga
assign #sum ;= #sum + #logm
assign #sumz .= #sumz + #logz
compute #sra = #suma / #num
compute #srm = #sum / #num
compute #srz = #sumz / #num
end-work

read work file 2

#zh(1:#hh)

compute #loga = log (#zh(1))
compute #logm = log (#zh(2))
compute #logz = log (#zh(3))
compute #x1 = #loga - #sra
compute #x2 = #logm - #srm
compute #x3 = #logz - #srz
compute #x12 = #x1**2

compute #x22 = #x2**2

compute #x32 = #x3**2

assign #sumx12 :=#sumx12 + #x12
assign #sumx22 ;= #sumx22 + #x22
assign #sumx32 ;= #sumx32 + #x32
compute #m200 = #sumx12 / #num
compute #m020 = #sumx22 / #num
compute #m002 = #sumx32 / #num
compute #91 = #m200**0.5
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compute #92 = #m020**0.5

compute #93 = #m002**0.5

compute #x1x2 = #x1 * #x2

compute #x1x3 = #x1 * #x3

compute #x2x3 = #x2 * #x3

assign #sumx1x2 := #sumx1x2 + #x1x2
assign #sumx1x3 := #sumx1x3 + #x1x3
assign #sumx2x3 ;= #sumx2x3 + #x2x3
compute #m110 = #sumx1x2 / #num
compute #m101 = #sumx1x3 / #num
compute #m011 = #sumx2x3 / #num
compute #r110 = #m110 / (#9l * #q2)
compute #r101 = #m101 / (#gl * #93)
compute #r011 = #m011 / (#92 * #q3)
compute #x12x2 = #x12 * #x2

compute #x1x22 = #x1 * #x22

compute #x12x22 = #x12 * #x22

compute #x1x2x3 = #x1 * #x2 * #x3

assign #sumx12x2 :=#sumx12x2 + #x12x2
assign #sumx1x22 ;= #sumx1x22 + #x1x22
assign #sumx12x22 := #sumx12x22 + #x12x22
assign #sumx1x2x3 := #sumx1x2x3 + #x1x2x3
compute #m210 = #sumx12x2 / #num
compute #m120 = #sumx1x22 / #num
compute #m220 = #sumx12x22 / #num
compute #m111 = #sumx1x2x3 / #num
compute #r210 = #m210 / (#q1**2 * #q2)
compute #r120 = #m120 / (#ql * #q2**2)
compute #r220 = #m220 / (#q1**2 * #q2**2)
compute #r11l =#m111/ (#ql * #g92 * #q3)
end-work

compute #yl =1 - #r110**2

compute #y2 = #r120 - #r210 * #r110
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compute #y3 = #r220 - #r210**2 - #r110**2
compute #s1 = #r011 - #r110 * #r101
compute #s2 = #r111 - #r210 * #r101
compute #cl = #yl * #y3 - #y2**2

compute #d1 = #yl * #s2 - #y2 * #s1
compute #slyl = #s1/#yl

compute #freemem = #srz - #r101 * #sra * #93 / #q1l - #slyl * #srm * #q3 /
#q2 + #s1yl * #r110 * #sra * #q3 / #q1

compute #b = #r101 * #93 / #q1 - #s1lyl * #r110 * #93 / #q1l
compute #c = #slyl * #93 / #92

2. Pacuer naHHBIX BCEX JIECHMUYECTB (IO (pUTOMACCE U 110 IPUPOCTaM
(dbuTOMacchl)

if #poroda = 'JIucTBeHHMIA'
if #mm(1) =0

move 0 to #pbm(1)
move 0 to #lnpbm(1)
move 0 to ural.hl
move 0 to #g(4)
move 0 to ural.fl
move 0 to #g(2)
move 0 to ural.gl
move 0 to #9(3)
move 0 to ural.il
move 0 to #9(5)
move 0 to ural.j1
move 0 to #g(6)

else

compute #pbexp(1) = db2coefp.bl + db2coefp.b2 * #lna(1) + db2coefp.b3 *
#Ina2(1) + db2coefp.b4 * #lnm(1) + #lnm(1)

compute #pb(1) = exp(#pbexp(1))
move #pb(1) to ural.hl

move #pb(1) to #g(4)

compute #pbm(1) = #pb(1) / #mm(1)
compute #lnpbm(1) = log(#pbm(1))
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compute #pstexp(1) = db2coefp.al + db2coefp.a2 * #lna(l) + db2coefp.a3 *
#Ina2(1) + db2coefp.a4 * #lnm(1) + db2coefp.a5 * #lnpbm(1)

compute #pst(1) = exp(#pstexp(1))
move #pst(1) to ural.fl
move #pst(1) to #9(2)

compute #pfexp(1l) = db2coefp.c1 + db2coefp.c2 * #Ina(1l) + db2coefp.c3 *
#Ina2(1) + db2coefp.c4 * #Inm(1) + db2coefp.c5 * #lnpbm(1) + #Inm(1)

compute #pf(1) = exp(#pfexp(1))
move #pf(1) to ural.gl
move #pf(1) to #9(3)

compute #prexp(1l) = db2coefp.dl + db2coefp.d2 * #lna(1) + db2coefp.d3 *
#Ina2(1) + db2coefp.d4 * #lnm(1) + db2coefp.d5 * #lnpbm(1)

compute #pr(1) = exp(#prexp(1))
move #pr(1) to ural.il
move #pr(1) to #g(5)

compute #puexp(l) = db2coefp.fl + db2coefp.f2 * #lna(1) + db2coefp.f3 *
#Ina2(1) + db2coefp.f4 * #lnm(1) + db2coefp.f5 * #lnpbm(1)

compute #pu(l) = exp(#puexp(1))
move #pu(1) to ural.j1
move #pu(1) to #g(6)
end-if

if #mm(2) =0

move 0 to #pbm(2)
move 0 to #lnpbm(2)
move 0 to ural.h2
move 0 to #g(10)
move 0 to ural.f2
move 0 to #g(8)

move 0 to ural.g2
move 0 to #g(9)

move 0 to ural.i2
move 0 to #g(11)
move 0 to ural.j2
move 0 to #g(12)
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else

compute #pbexp(2) = db2coefp.bl + db2coefp.b2 * #lna(2) + db2coefp.b3 *
#Ina2(2) + db2coefp.b4 * #Inm(2) + #Inm(2)

compute #pb(2) = exp(#pbexp(2))
move #pb(2) to ural.h2

move #pb(2) to #g(10)

compute #pbm(2) = #pb(2) / #mm(2)
compute #lnpbm(2) = log(#pbm(2))

compute #pstexp(2) = db2coefp.al + db2coefp.a2 * #lna(2) + db2coefp.a3 *
#Ina2(2) + db2coefp.a4 * #Inm(2) + db2coefp.a5 * #Inpbm(2)

compute #pst(2) = exp(#pstexp(2))
move #pst(2) to ural.f2
move #pst(2) to #g(8)

compute #pfexp(2) = db2coefp.cl + db2coefp.c2 * #Ina(2) + db2coefp.c3 *
#Ina2(2) + db2coefp.c4 * #Inm(2) + db2coefp.c5 * #lnpbm(2) + #Inm(2)

compute #pf(2) = exp(#pfexp(2))
move #pf(2) to ural.g2
move #pf(2) to #g(9)

compute #prexp(2) = db2coefp.dl + db2coefp.d2 * #Ina(2) + db2coefp.d3 *
#Ina2(2) + db2coefp.d4 * #Inm(2) + db2coefp.d5 * #lnpbm(2)

compute #pr(2) = exp(#prexp(2))
move #pr(2) to ural.i2
move #pr(2) to #g(11)

compute #puexp(2) = db2coefp.fl + db2coefp.f2 * #Ilna(2) + db2coefp.f3 *
#Ina2(2) + db2coefp.f4 * #lnm(2) + db2coefp.f5 * #lnpbm(2)

compute #pu(2) = exp(#puexp(2))
move #pu(2) to ural.j2

move #pu(2) to #g(12)

end-if

if #mm(3) =0

move 0 to #pbm(3)

move 0 to #Inpbm(3)

move 0 to ural.h3

move 0 to #g(16)
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move 0 to ural.f3
move 0 to #g(14)
move 0 to ural.g3
move 0 to #g(15)
move 0 to ural.i3
move 0 to #g(17)
move 0 to ural.j3
move 0 to #9(18)
else

compute #pbexp(3) = db2coefp.bl + db2coefp.b2 * #lna(3) + db2coefp.b3 *
#Ina2(3) + db2coefp.b4 * #Inm(3) + #Inm(3)

compute #pb(3) = exp(#pbexp(3))
move #pb(3) to ural.h3

move #pb(3) to #g(16)

compute #pbm(3) = #pb(3) / #mm(3)
compute #lnpbm(3) = log(#pbm(3))

compute #pstexp(3) = db2coefp.al + db2coefp.a2 * #Ina(3) + db2coefp.a3 *
#Ina2(3) + db2coefp.a4 * #Inm(3) + db2coefp.a5 * #lnpbm(3)

compute #pst(3) = exp(#pstexp(3))
move #pst(3) to ural.f3
move #pst(3) to #g(14)

compute #pfexp(3) = db2coefp.cl + db2coefp.c2 * #Ina(3) + db2coefp.c3 *
#Ina2(3) + db2coefp.c4 * #Inm(3) + db2coefp.c5 * #lnpbm(3) + #Inm(3)

compute #pf(3) = exp(#pfexp(3))
move #pf(3) to ural.g3
move #pf(3) to #g(15)

compute #prexp(3) = db2coefp.dl + db2coefp.d2 * #Ina(3) + db2coefp.d3 *
#Ina2(3) + db2coefp.d4 * #Inm(3) + db2coefp.d5 * #lnpbm(3)

compute #pr(3) = exp(#prexp(3))
move #pr(3) to ural.i3
move #pr(3) to #g(17)

compute #puexp(3) = db2coefp.fl + db2coefp.f2 * #lna(3) + db2coefp.f3 *
#Ina2(3) + db2coefp.f4 * #Inm(3) + db2coefp.f5 * #lnpbm(3)

compute #pu(3) = exp(#puexp(3))
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move #pu(3) to ural.j3
move #pu(3) to #g(18)
end-if

if #mm(4) =0

move 0 to #pbm(4)
move 0 to #lnpbm(4)
move 0 to ural.h4
move 0 to #9(22)
move 0 to ural.f4
move 0 to #9(20)
move 0 to ural.g4
move 0 to #g(21)
move 0 to ural.i4
move 0 to #g(23)
move 0 to ural.j4
move 0 to #g(24)

else

compute #pbexp(4) = db2coefp.bl + db2coefp.b2 * #lna(4) + db2coefp.b3 *
#Ina2(4) + db2coefp.b4 * #lnm(4) + #lnm(4)

compute #pb(4) = exp(#pbexp(4))
move #pb(4) to ural.h4

move #pb(4) to #g(22)

compute #pbm(4) = #pb(4) / #mm(4)
compute #lnpbm(4) = log(#pbm(4))

compute #pstexp(4) = db2coefp.al + db2coefp.a2 * #Ina(4) + db2coefp.a3 *
#Ina2(4) + db2coefp.a4 * #Inm(4) + db2coefp.a5 * #lnpbm(4)

compute #pst(4) = exp(#pstexp(4))
move #pst(4) to ural.f4
move #pst(4) to #g(20)

compute #pfexp(4) = db2coefp.cl + db2coefp.c2 * #Ina(4) + db2coefp.c3 *
#Ina2(4) + db2coefp.c4 * #lnm(4) + db2coefp.c5 * #lnpbm(4) + #Inm(4)

compute #pf(4) = exp(#pfexp(4))
move #pf(4) to ural.g4
move #pf(4) to #g(21)
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compute #prexp(4) = db2coefp.dl + db2coefp.d2 * #Ina(4) + db2coefp.d3 *
#Ina2(4) + db2coefp.d4 * #lnm(4) + db2coefp.d5 * #lnpbm(4)

compute #pr(4) = exp(#prexp(4))
move #pr(4) to ural.i4
move #pr(4) to #g(23)

compute #puexp(4) = db2coefp.fl + db2coefp.f2 * #Ina(4) + db2coefp.f3 *
#Ina2(4) + db2coefp.f4 * #lnm(4) + db2coefp.f5 * #lnpbm(4)

compute #pu(4) = exp(#puexp(4))
move #pu(4) to ural.j4
move #pu(4) to #g(24)
end-if

if #mm(5) =0

move 0 to #pbm(5)
move 0 to #lnpbm(5)
move 0 to ural.h5
move 0 to #g(28)
move 0 to ural.f5
move 0 to #g(26)
move 0 to ural.gb
move 0 to #g(27)
move 0 to ural.i5
move 0 to #9(29)
move 0 to ural.j5
move 0 to #9(30)

else

compute #pbexp(5) = db2coefp.bl + db2coefp.b2 * #lna(5) + db2coefp.b3 *
#Ina2(5) + db2coefp.b4 * #Inm(5) + #Inm(5)

compute #pb(5) = exp(#pbexp(5))

move #pb(5) to ural.h5

move #pb(5) to #g(28)

compute #pbm(5) = #pb(5) / #mm(5)

compute #lnpbm(5) = log(#pbm(5))

compute #pstexp(5) = db2coefp.al + db2coefp.a2 * #Ina(5) + db2coefp.a3 *
#Ina2(5) + db2coefp.a4 * #Inm(5) + db2coefp.a5 * #lnpbm(5)
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compute #pst(5) = exp(#pstexp(5))
move #pst(5) to ural.f5
move #pst(5) to #g(26)

compute #pfexp(5) = db2coefp.c1 + db2coefp.c2 * #Ina(5) + db2coefp.c3 *
#Ina2(5) + db2coefp.c4 * #Inm(5) + db2coefp.c5 * #lnpbm(5) + #Inm(5)

compute #pf(5) = exp(#pfexp(b))
move #pf(b) to ural.g5
move #pf(5) to #g(27)

compute #prexp(5) = db2coefp.dl + db2coefp.d2 * #Ina(5) + db2coefp.d3 *
#Ina2(5) + db2coefp.d4 * #lnm(5) + db2coefp.d5 * #lnpbm(5)

compute #pr(5) = exp(#prexp(5))
move #pr(5) to ural.i5
move #pr(5) to #9(29)

compute #puexp(5) = db2coefp.fl + db2coefp.f2 * #lna(5) + db2coefp.f3 *
#Ina2(5) + db2coefp.f4 * #Inm(5) + db2coefp.f5 * #lnpbm(5)

compute #pu(5) = exp(#puexp(5))
move #pu(5) to ural.j5

move #pu(5) to #g(30)

end-if

end-if

if #poroda = 'Bepe3sa’ or #poroda = 'Cocua’ or #poroda = 'Ocuna’ or #poroda =
'‘Onpbxa gepHas' or #poroda = 'Kenp' or #poroda = 'TIuxta'

if #mm(1) =0
move 0 to #pbm(1)
move 0 to #lnpbm(1)
move 0 to ural.gl
move 0 to #g(3)
move 0 to ural.f1
move 0 to #g(2)
move 0 to ural.hl
move 0 to #g(4)
move 0 to ural.il
move 0 to #g(5)
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move 0 to ural.j1
move 0 to #g(6)
else

compute #pfexp(1l) = db2coefp.c1 + db2coefp.c2 * #Ina(1) + db2coefp.c3 *
#Ina2(1) + db2coefp.c4 * #Inm(1) + #Inm(1)

compute #pf(1) = exp(#pfexp(1))
move #pf(1) to ural.gl

move #pf(1) to #9(3)

compute #pbm(1) = #pf(1) / #mm(1)
compute #lnpbm(1) = log(#pbm(1))

compute #pstexp(1) = db2coefp.al + db2coefp.a2 * #Ina(l) + db2coefp.a3 *
#Ina2(1) + db2coefp.a4 * #Inm(1) + db2coefp.a5 * #lnpbm(1)

compute #pst(1) = exp(#pstexp(1))
move #pst(1) to ural.fl
move #pst(1) to #9(2)

compute #pbexp(1) = db2coefp.bl + db2coefp.b2 * #lna(1) + db2coefp.b3 *
#Ina2(1) + db2coefp.b4 * #Inm(1) + db2coefp.b5 * #lnpbm(1) + #Inm(1)

compute #pb(1) = exp(#pbexp(1))
move #pb(1) to ural.hl
move #pb(1) to #g(4)

compute #prexp(1l) = db2coefp.dl + db2coefp.d2 * #lna(1) + db2coefp.d3 *
#Ina2(1) + db2coefp.d4 * #Inm(1) + db2coefp.d5 * #lnpbm(1)

compute #pr(1) = exp(#prexp(1))
move #pr(1) to ural.il
move #pr(1) to #g9(5)

compute #puexp(1l) = db2coefp.fl + db2coefp.f2 * #Ilna(l) + db2coefp.f3 *
#Ina2(1) + db2coefp.f4 * #lnm(1) + db2coefp.f5 * #lnpbm(1) + #lInm(1)

compute #pu(l) = exp(#puexp(1))
move #pu(1) to ural.j1

move #pu(1) to #g(6)

end-if

if #mm(2) =0

move 0 to #pbm(2)

move 0 to #Inpbm(2)
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move 0 to ural.g2
move 0 to #g(9)
move 0 to ural.f2
move 0 to #g(8)
move 0 to ural.h2
move 0 to #g(10)
move 0 to ural.i2
move 0 to #g(11)
move 0 to ural.j2
move 0 to #g(12)
else

compute #pfexp(2) = db2coefp.cl + db2coefp.c2 * #Ina(2) + db2coefp.c3 *
#Ina2(2) + db2coefp.c4 * #Inm(2) + #lnm(2)

compute #pf(2) = exp(#pfexp(2))
move #pf(2) to ural.g2

move #pf(2) to #g(9)

compute #pbm(2) = #pf(2) / #mm(2)
compute #lnpbm(2) = log(#pbm(2))

compute #pstexp(2) = db2coefp.al + db2coefp.a2 * #Ilna(2) + db2coefp.a3 *
#Ina2(2) + db2coefp.a4 * #Inm(2) + db2coefp.a5 * #lnpbm(2)

compute #pst(2) = exp(#pstexp(2))
move #pst(2) to ural.f2
move #pst(2) to #9(8)

compute #pbexp(2) = db2coefp.bl + db2coefp.b2 * #lna(2) + db2coefp.b3 *
#Ina2(2) + db2coefp.b4 * #Inm(2) + db2coefp.b5 * #lnpbm(2) + #Inm(2)

compute #pb(2) = exp(#pbexp(2))
move #pb(2) to ural.h2
move #pb(2) to #g(10)

compute #prexp(2) = db2coefp.dl + db2coefp.d2 * #Ina(2) + db2coefp.d3 *
#Ina2(2) + db2coefp.d4 * #Inm(2) + db2coefp.d5 * #lnpbm(2)

compute #pr(2) = exp(#prexp(2))
move #pr(2) to ural.i2
move #pr(2) to #g(11)
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compute #puexp(2) = db2coefp.fl + db2coefp.f2 * #Ilna(2) + db2coefp.f3 *
#Ina2(2) + db2coefp.f4 * #lnm(2) + db2coefp.f5 * #lnpbm(2) + #inm(2)

compute #pu(2) = exp(#puexp(2))
move #pu(2) to ural.j2
move #pu(2) to #g(12)
end-if

if #mm(3) =0

move 0 to #pbm(3)
move 0 to #Inpbm(3)
move 0 to ural.g3
move 0 to #g(15)
move 0 to ural.f3
move 0 to #g(14)
move 0 to ural.h3
move 0 to #g(16)
move 0 to ural.i3
move 0 to #g(17)
move 0 to ural.j3
move 0 to #g(18)

else

compute #pfexp(3) = db2coefp.cl + db2coefp.c2 * #Ina(3) + db2coefp.c3 *
#Ina2(3) + db2coefp.c4 * #Inm(3) + #Inm(3)

compute #pf(3) = exp(#pfexp(3))
move #pf(3) to ural.g3

move #pf(3) to #g(15)

compute #pbm(3) = #pf(3) / #mm(3)
compute #lnpbm(3) = log(#pbm(3))

compute #pstexp(3) = db2coefp.al + db2coefp.a2 * #Ina(3) + db2coefp.a3 *
#Ina2(3) + db2coefp.ad4 * #Inm(3) + db2coefp.a5 * #lnpbm(3)

compute #pst(3) = exp(#pstexp(3))

move #pst(3) to ural.f3

move #pst(3) to #g(14)

compute #pbexp(3) = db2coefp.bl + db2coefp.b2 * #lna(3) + db2coefp.b3 *
#Ina2(3) + db2coefp.b4 * #Inm(3) + db2coefp.b5 * #lInpbm(3) + #Inm(3)
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compute #pb(3) = exp(#pbexp(3))
move #pb(3) to ural.h3
move #pb(3) to #g(16)

compute #prexp(3) = db2coefp.dl + db2coefp.d2 * #Ina(3) + db2coefp.d3 *
#Ina2(3) + db2coefp.d4 * #Inm(3) + db2coefp.d5 * #lnpbm(3)

compute #pr(3) = exp(#prexp(3))
move #pr(3) to ural.i3
move #pr(3) to #g(17)

compute #puexp(3) = db2coefp.fl + db2coefp.f2 * #Ina(3) + db2coefp.f3 *
#Ina2(3) + db2coefp.f4 * #Inm(3) + db2coefp.f5 * #Inpbm(3) + #Inm(3)

compute #pu(3) = exp(#puexp(3))
move #pu(3) to ural.j2
move #pu(3) to #g(18)
end-if

if #mm(4) =0

move 0 to #pbm(4)
move 0 to #lnpbm(4)
move 0 to ural.g4
move 0 to #g(21)
move 0 to ural.f4
move 0 to #g(20)
move 0 to ural.h4
move 0 to #9(22)
move 0 to ural.i4
move 0 to #9(23)
move 0 to ural.j4
move 0 to #g(24)

else

compute #pfexp(4) = db2coefp.cl + db2coefp.c2 * #Ina(4) + db2coefp.c3 *
#Ina2(4) + db2coefp.c4 * #lnm(4) + #Inm(4)

compute #pf(4) = exp(#pfexp(4))
move #pf(4) to ural.g4

move #pf(4) to #g(21)

compute #pbm(4) = #pf(4) / #mm(4)
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compute #Inpbm(4) = log(#pbm(4))

compute #pstexp(4) = db2coefp.al + db2coefp.a2 * #Ina(4) + db2coefp.a3 *
#Ina2(4) + db2coefp.a4 * #lnm(4) + db2coefp.a5 * #lnpbm(4)

compute #pst(4) = exp(#pstexp(4))
move #pst(4) to ural.f4
move #pst(4) to #g(20)

compute #pbexp(4) = db2coefp.bl + db2coefp.b2 * #lna(4) + db2coefp.b3 *
#Ina2(4) + db2coefp.b4 * #lnm(4) + db2coefp.b5 * #lnpbm(4) + #Inm(4)

compute #pb(4) = exp(#pbexp(4))
move #pb(4) to ural.h4
move #pb(4) to #g(22)

compute #prexp(4) = db2coefp.dl + db2coefp.d2 * #Ina(4) + db2coefp.d3 *
#Ina2(4) + db2coefp.d4 * #lnm(4) + db2coefp.d5 * #lnpbm(4)

compute #pr(4) = exp(#prexp(4))
move #pr(4) to ural.i4
move #pr(4) to #g(23)

compute #puexp(4) = db2coefp.fl + db2coefp.f2 * #Ina(4) + db2coefp.f3 *
#Ina2(4) + db2coefp.f4 * #lnm(4) + db2coefp.f5 * #lnpbm(4) + #inm(4)

compute #pu(4) = exp(#puexp(4))
move #pu(4) to ural.j2
move #pu(4) to #g(24)
end-if

if #mm(5) =0

move 0 to #pbm(5)
move 0 to #Inpbm(5)
move 0 to ural.gb
move 0 to #g(27)
move 0 to ural.f5
move 0 to #g(26)
move 0 to ural.h5
move 0 to #g(28)
move 0 to ural.i5
move 0 to #g(29)
move 0 to ural.j5
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move 0 to #9(30)
else

compute #pfexp(5) = db2coefp.cl + db2coefp.c2 * #Ina(5) + db2coefp.c3 *
#Ina2(5) + db2coefp.c4 * #Inm(5) + #lnm(5)

compute #pf(5) = exp(#pfexp(b))
move #pf(b) to ural.g5

move #pf(b) to #g(27)

compute #pbm(5) = #pf(5) / #mm(5)
compute #lnpbm(5) = log(#pbm(5))

compute #pstexp(5) = db2coefp.al + db2coefp.a2 * #Ina(5) + db2coefp.a3 *
#Ina2(5) + db2coefp.a4 * #Inm(5) + db2coefp.a5 * #Inpbm(5)

compute #pst(5) = exp(#pstexp(5))
move #pst(5) to ural.f5
move #pst(5) to #g(26)

compute #pbexp(5) = db2coefp.bl + db2coefp.b2 * #Ina(5) + db2coefp.b3 *
#Ina2(5) + db2coefp.b4 * #Inm(5) + db2coefp.b5 * #lnpbm(5) + #Inm(5)

compute #pb(5) = exp(#pbexp(5))
move #pb(5) to ural.hb
move #pb(5) to #g(28)

compute #prexp(5) = db2coefp.dl + db2coefp.d2 * #Ina(5) + db2coefp.d3 *
#Ina2(5) + db2coefp.d4 * #lnm(5) + db2coefp.d5 * #lnpbm(5)

compute #pr(5) = exp(#prexp(5))
move #pr(5) to ural.i5
move #pr(5) to #9(29)

compute #puexp(5) = db2coefp.fl + db2coefp.f2 * #Ina(5) + db2coefp.f3 *
#Ina2(5) + db2coefp.f4 * #lnm(5) + db2coefp.f5 * #lnpbm(5) + #Inm(5)

compute #pu(5) = exp(#puexp(5))
move #pu(5) to ural.j2

move #pu(5) to #g(30)

end-if

end-if

if #poroda = 'Enp' or #poroda = 'Osbxa cepast’
if #mm(1) =0
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move 0 to #pbm(1)
move 0 to #lnpbm(1)
move 0 to ural.gl
move 0 to #g(3)
move 0 to ural.fl
move 0 to #g(2)
move 0 to ural.hl
move 0 to #9(4)
move 0 to ural.il
move 0 to #9(5)
move 0 to ural.j1
move 0 to #9(6)
else

compute #pfexp(1l) = db2coefp.c1 + db2coefp.c2 * #Ina(1l) + db2coefp.c3 *
#Ina2(1) + db2coefp.c4 * #Inm(1) + #lnm(1)

compute #pf(1) = exp(#pfexp(1))
move #pf(1) to ural.gl

move #pf(1) to #g(3)

compute #pbm(1) = #pf(1) / #mm(1)
compute #lnpbm(1) = log(#pbm(1))

compute #pstexp(1) = db2coefp.al + db2coefp.a2 * #lna(l) + db2coefp.a3 *
#Ina2(1) + db2coefp.a4 * #Inm(1) + db2coefp.a5 * #lnpbm(1)

compute #pst(1) = exp(#pstexp(1))
move #pst(1) to ural.fl
move #pst(1) to #g(2)

compute #pbexp(1) = db2coefp.bl + db2coefp.b2 * #lna(l) + db2coefp.b3 *
#Ina2(1) + db2coefp.b4 * #Inm(1) + db2coefp.b5 * #lnpbm(1) + #Inm(1)

compute #pb(1) = exp(#pbexp(1))
move #pb(1) to ural.hl
move #pb(1) to #g(4)

compute #prexp(1) = db2coefp.dl + db2coefp.d2 * #Ina(1l) + db2coefp.d3 *
#Ina2(1) + db2coefp.d4 * #lnm(1) + db2coefp.d5 * #lnpbm(1) + #Inm(1)

compute #pr(1) = exp(#prexp(1))
move #pr(1) to ural.il
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move #pr(1) to #g(5)

compute #puexp(l) = db2coefp.fl + db2coefp.f2 * #lna(1) + db2coefp.f3 *
#Ina2(1) + db2coefp.f4 * #lnm(1) + db2coefp.f5 * #lnpbm(1) + #lnm(1)

compute #pu(l) = exp(#puexp(1))
move #pu(1) to ural.j1
move #pu(1) to #g(6)
end-if

if #mm(2) =0

move 0 to #pbm(2)
move 0 to #lnpbm(2)
move 0 to ural.g2
move 0 to #9(9)

move 0 to ural.f2
move 0 to #g(8)

move 0 to ural.h2
move 0 to #g(10)
move 0 to ural.i2
move 0 to #g(11)
move 0 to ural.j2
move 0 to #9(12)

else

compute #pfexp(2) = db2coefp.cl + db2coefp.c2 * #Ina(2) + db2coefp.c3 *
#Ina2(2) + db2coefp.c4 * #Inm(2) + #lnm(2)

compute #pf(2) = exp(#pfexp(2))
move #pf(2) to ural.g2

move #pf(2) to #9(9)

compute #pbm(2) = #pf(2) / #mm(2)
compute #lnpbm(2) = log(#pbm(2))

compute #pstexp(2) = db2coefp.al + db2coefp.a2 * #Ina(2) + db2coefp.a3 *
#Ina2(2) + db2coefp.a4 * #lnm(2) + db2coefp.a5 * #lnpbm(2)

compute #pst(2) = exp(#pstexp(2))
move #pst(2) to ural.f2
move #pst(2) to #g(8)
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compute #pbexp(2) = db2coefp.bl + db2coefp.b2 * #lna(2) + db2coefp.b3 *
#Ina2(2) + db2coefp.b4 * #Inm(2) + db2coefp.b5 * #lnpbm(2) + #Inm(2)

compute #pb(2) = exp(#pbexp(2))
move #pb(2) to ural.h2
move #pb(2) to #g(10)

compute #prexp(2) = db2coefp.dl + db2coefp.d2 * #Ina(2) + db2coefp.d3 *
#Ina2(2) + db2coefp.d4 * #Inm(2) + db2coefp.d5 * #lnpbm(2) + #Inm(2)

compute #pr(2) = exp(#prexp(2))
move #pr(2) to ural.i2
move #pr(2) to #g(11)

compute #puexp(2) = db2coefp.fl + db2coefp.f2 * #Ilna(2) + db2coefp.f3 *
#Ina2(2) + db2coefp.f4 * #lnm(2) + db2coefp.f5 * #lnpbm(2) + #inm(2)

compute #pu(2) = exp(#puexp(2))
move #pu(2) to ural.j2
move #pu(2) to #g(12)
end-if

if #mm(3) =0

move 0 to #pbm(3)
move 0 to #lnpbm(3)
move 0 to ural.g3
move 0 to #g(15)
move 0 to ural.f3
move 0 to #9(14)
move 0 to ural.h3
move 0 to #g(16)
move 0 to ural.i3
move 0 to #g(17)
move 0 to ural.j3
move 0 to #g(18)

else

compute #pfexp(3) = db2coefp.cl + db2coefp.c2 * #lna(3) + db2coefp.c3 *
#Ina2(3) + db2coefp.c4 * #Inm(3) + #Inm(3)

compute #pf(3) = exp(#pfexp(3))
move #pf(3) to ural.g3
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move #pf(3) to #g(15)
compute #pbm(3) = #pf(3) / #mm(3)
compute #lnpbm(3) = log(#pbm(3))

compute #pstexp(3) = db2coefp.al + db2coefp.a2 * #lna(3) + db2coefp.a3 *
#Ina2(3) + db2coefp.a4 * #Inm(3) + db2coefp.a5 * #lnpbm(3)

compute #pst(3) = exp(#pstexp(3))
move #pst(3) to ural.f3
move #pst(3) to #g(14)

compute #pbexp(3) = db2coefp.bl + db2coefp.b2 * #Ina(3) + db2coefp.b3 *
#Ina2(3) + db2coefp.b4 * #Inm(3) + db2coefp.b5 * #lnpbm(3) + #Inm(3)

compute #pb(3) = exp(#pbexp(3))
move #pb(3) to ural.h3
move #pb(3) to #g(16)

compute #prexp(3) = db2coefp.dl + db2coefp.d2 * #Ina(3) + db2coefp.d3 *
#Ina2(3) + db2coefp.d4 * #Inm(3) + db2coefp.d5 * #lnpbm(3) + #lInm(3)

compute #pr(3) = exp(#prexp(3))
move #pr(3) to ural.i3
move #pr(3) to #g(17)

compute #puexp(3) = db2coefp.fl + db2coefp.f2 * #lna(3) + db2coefp.f3 *
#Ina2(3) + db2coefp.f4 * #lnm(3) + db2coefp.f5 * #lnpbm(3) + #lInm(3)

compute #pu(3) = exp(#puexp(3))
move #pu(3) to ural.j3
move #pu(3) to #g(18)
end-if

if #mm(4) =0

move 0 to #pbm(4)
move 0 to #lnpbm(4)
move 0 to ural.g4
move 0 to #g(21)
move 0 to ural.f4
move 0 to #g(20)
move 0 to ural.h4
move 0 to #g(22)
move 0 to ural.i4
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move 0 to #9(23)
move 0 to ural.j4
move 0 to #g(24)
else

compute #pfexp(4) = db2coefp.cl + db2coefp.c2 * #Ina(4) + db2coefp.c3 *
#Ina2(4) + db2coefp.c4 * #lnm(4) + #lnm(4)

compute #pf(4) = exp(#pfexp(4))
move #pf(4) to ural.g4

move #pf(4) to #g(21)

compute #pbm(4) = #pf(4) / #mm(4)
compute #lnpbm(4) = log(#pbm(4))

compute #pstexp(4) = db2coefp.al + db2coefp.a2 * #Ina(4) + db2coefp.a3 *
#Ina2(4) + db2coefp.a4 * #Inm(4) + db2coefp.a5 * #lnpbm(4)

compute #pst(4) = exp(#pstexp(4))
move #pst(4) to ural.f4
move #pst(4) to #g(20)

compute #pbexp(4) = db2coefp.bl + db2coefp.b2 * #lna(4) + db2coefp.b3 *
#Ina2(4) + db2coefp.b4 * #lnm(4) + db2coefp.b5 * #lnpbm(4) + #Inm(4)

compute #pb(4) = exp(#pbexp(4))
move #pb(4) to ural.h4
move #pb(4) to #9(22)

compute #prexp(4) = db2coefp.dl + db2coefp.d2 * #Ina(4) + db2coefp.d3 *
#Ina2(4) + db2coefp.d4 * #lnm(4) + db2coefp.d5 * #lnpbm(4) + #Inm(4)

compute #pr(4) = exp(#prexp(4))
move #pr(4) to ural.i4
move #pr(4) to #9(23)

compute #puexp(4) = db2coefp.fl + db2coefp.f2 * #lna(4) + db2coefp.f3 *
#Ina2(4) + db2coefp.f4 * #lnm(4) + db2coefp.f5 * #lnpbm(4) + #linm(4)

compute #pu(4) = exp(#puexp(4))
move #pu(4) to ural.j4

move #pu(4) to #g(24)
end-if
if #mm(5) =0

move 0 to #pbm(5)
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move 0 to #Inpbm(5)
move 0 to ural.gb
move 0 to #g(27)
move 0 to ural.f5
move 0 to #g(26)
move 0 to ural.hb
move 0 to #g(28)
move 0 to ural.i5
move 0 to #9(29)
move 0 to ural.j5
move 0 to #9(30)
else

compute #pfexp(5) = db2coefp.cl + db2coefp.c2 * #Ina(5) + db2coefp.c3 *
#Ina2(5) + db2coefp.c4 * #Inm(5) + #lnm(5)

compute #pf(5) = exp(#pfexp(b))
move #pf(5) to ural.g5

move #pf(5) to #g(27)

compute #pbm(5) = #pf(5) / #mm(5)
compute #lnpbm(5) = log(#pbm(5))

compute #pstexp(5) = db2coefp.al + db2coefp.a2 * #Ina(5) + db2coefp.a3 *
#Ina2(5) + db2coefp.a4 * #Inm(5) + db2coefp.a5 * #lnpbm(5)

compute #pst(5) = exp(#pstexp(5))
move #pst(5) to ural.f5
move #pst(5) to #g(26)

compute #pbexp(5) = db2coefp.bl + db2coefp.b2 * #lna(5) + db2coefp.b3 *
#Ina2(5) + db2coefp.b4 * #lnm(5) + db2coefp.b5 * #lnpbm(5) + #Inm(5)

compute #pb(5) = exp(#pbexp(5))
move #pb(5) to ural.h5
move #pb(5) to #g(28)

compute #prexp(5) = db2coefp.dl + db2coefp.d2 * #Ina(5) + db2coefp.d3 *
#Ina2(5) + db2coefp.d4 * #Inm(5) + db2coefp.d5 * #lnpbm(5) + #Inm(5)

compute #pr(5) = exp(#prexp(5))
move #pr(5) to ural.i5
move #pr(5) to #g(29)
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compute #puexp(5) = db2coefp.fl + db2coefp.f2 * #Ina(5) + db2coefp.f3 *
#Ina2(5) + db2coefp.f4 * #Inm(5) + db2coefp.f5 * #lnpbm(5) + #lInm(5)

compute #pu(5) = exp(#puexp(5))
move #pu(5) to ural.j5

move #pu(5) to #g(30)

end-if

end-if

if #poroda = 'JIuma'
if #mm(1) =0

move 0 to #pbm(1)
move 0 to #lnpbm(1)
move 0 to ural.gl
move 0 to #g(3)
move 0 to ural.f1
move 0 to #g(2)
move 0 to ural.hl
move 0 to #g(4)
move 0 to ural.il
move 0 to #g(5)
move 0 to ural.j1
move 0 to #g(6)

else

compute #lna4(1) = #lna(1)**4

compute #pfexp(1l) = db2coefp.cl + db2coefp.c2 * #Ina(1) + db2coefp.c3 *
#Ina2(1) + db2coefp.c4 * #Inm(1) + db2coefp.c5 * #lnpbm(1) + db2coefp.c6 *
#Ina4(1) + db2coefp.h4 * #pst(1) + #lnm(1)

compute #pf(1) = exp(#pfexp(1))
move #pf(1) to ural.gl

move #pf(1) to #g(3)

compute #lnpbm(1) = log(#pf(1))

compute #pstexp(1) = db2coefp.al + db2coefp.a2 * #Ina(l) + db2coefp.a3 *
#Ina2(1) + db2coefp.a4 * #lnm(1) + db2coefp.a5 * #Inpbm(1) + db2coefp.a6 *
#Ina4(1) + db2coefp.h4 * #pst(1)
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compute #pst(1) = exp(#pstexp(1))
move #pst(1) to ural.fl
move #pst(1) to #9(2)

compute #pbexp(1) = db2coefp.bl + db2coefp.b2 * #lna(1) + db2coefp.b3 *
#Ina2(1) + db2coefp.b4 * #lnm(1) + db2coefp.b5 * #lnpbm(1) + db2coefp.b6 *
#Ina4(1) + db2coefp.hd * #pst(1) + #lnm(1)

compute #pb(1) = exp(#pbexp(1))
move #pb(1) to ural.hl
move #pb(1) to #g(4)

compute #prexp(1l) = db2coefp.dl + db2coefp.d2 * #lna(1) + db2coefp.d3 *
#Ina2(1) + db2coefp.d4 * #Inm(1) + db2coefp.dS * #lnpbm(1) + db2coefp.d6 *
#Ina4(1) + db2coefp.hd * #pst(1) + #Inm(1)

compute #pr(1) = exp(#prexp(1))
move #pr(1) to ural.il
move #pr(1) to #g(5)

compute #puexp(l) = db2coefp.fl + db2coefp.f2 * #lna(1) + db2coefp.f3 *
#Ina2(1) + db2coefp.f4 * #lnm(1) + db2coefp.f5 * #lnpbm(1) + db2coefp.f6 *
#Ina4(1) + db2coefp.h4 * #pst(1) + #lnm(1)

compute #pu(l) = exp(#puexp(1))
move #pu(1) to ural.j1
move #pu(1) to #g(6)
end-if

if #mm(2) =0

move 0 to #pbm(2)
move 0 to #lnpbm(2)
move 0 to ural.g2
move 0 to #g(9)

move 0 to ural.f2
move 0 to #g(8)

move 0 to ural.h2
move 0 to #g(10)
move 0 to ural.i2
move 0 to #g(11)
move 0 to ural.j2
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move 0 to #g(12)
else
compute #Ina4(2) = #Ina(2)**4

compute #pfexp(2) = db2coefp.c1 + db2coefp.c2 * #Ina(2) + db2coefp.c3 *
#Ina2(2) + db2coefp.c4 * #lnm(2) + db2coefp.c5 * #lnpbm(2) + db2coefp.c6 *
#Ina4(2) + db2coefp.hd * #pst(2) + #Inm(2)

compute #pf(2) = exp(#pfexp(2))
move #pf(2) to ural.g2

move #pf(2) to #9(9)

compute #lnpbm(2) = log(#pf(2))

compute #pstexp(2) = db2coefp.al + db2coefp.a2 * #Ina(2) + db2coefp.a3 *
#Ina2(2) + db2coefp.a4 * #lnm(2) + db2coefp.a5 * #lnpbm(2) + db2coefp.a6 *
#Ina4(2) + db2coefp.hd * #pst(2)

compute #pst(2) = exp(#pstexp(2))
move #pst(2) to ural.f2
move #pst(2) to #g(8)

compute #pbexp(2) = db2coefp.bl + db2coefp.b2 * #lna(2) + db2coefp.b3 *
#Ina2(2) + db2coefp.b4 * #Inm(2) + db2coefp.b5 * #Inpbm(2) + db2coefp.b6 *
#Ina4(2) + db2coefp.hd * #pst(2) + #Inm(2)

compute #pb(2) = exp(#pbexp(2))
move #pb(2) to ural.h2
move #pb(2) to #g(10)

compute #prexp(2) = db2coefp.dl + db2coefp.d2 * #Ina(2) + db2coefp.d3 *
#Ina2(2) + db2coefp.d4 * #Inm(2) + db2coefp.d5 * #lnpbm(2) + db2coefp.d6 *
#Ina4(2) + db2coefp.hd * #pst(2) + #Inm(2)

compute #pr(2) = exp(#prexp(2))
move #pr(2) to ural.i2
move #pr(2) to #g(11)

compute #puexp(2) = db2coefp.fl + db2coefp.f2 * #lna(2) + db2coefp.f3 *
#Ina2(2) + db2coefp.f4 * #lnm(2) + db2coefp.f5 * #Inpbm(2) + db2coefp.f6 *
#Ina4(2) + db2coefp.h4 * #pst(2) + #Inm(2)

compute #pu(2) = exp(#puexp(2))
move #pu(2) to ural.j2

move #pu(2) to #g(12)

end-if
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if #mm(3) =0

move 0 to #pbm(3)
move 0 to #lnpbm(3)
move 0 to ural.g3
move 0 to #g(15)
move 0 to ural.f3
move 0 to #g(14)
move 0 to ural.h3
move 0 to #9(16)
move 0 to ural.i3
move 0 to #9(17)
move 0 to ural.j3
move 0 to #g(18)
else

compute #lna4(3) = #Ina(3)**4

compute #pfexp(3) = db2coefp.cl + db2coefp.c2 * #lna(3) + db2coefp.c3 *
#Ina2(3) + db2coefp.c4 * #Inm(3) + db2coefp.c5 * #lnpbm(3) + db2coefp.c6 *
#Ina4(3) + db2coefp.h4 * #pst(3) + #Inm(3)

compute #pf(3) = exp(#pfexp(3))
move #pf(3) to ural.g3
move #pf(3) to #g(15)
compute #Inpbm(3) = log(#pf(3))

compute #pstexp(3) = db2coefp.al + db2coefp.a2 * #Ina(3) + db2coefp.a3 *
#Ina2(3) + db2coefp.a4 * #Inm(3) + db2coefp.a5 * #lnpbm(3) + db2coefp.a6 *
#Ina4(3) + db2coefp.h4 * #pst(3)

compute #pst(3) = exp(#pstexp(3))
move #pst(3) to ural.f3
move #pst(3) to #g(14)

compute #pbexp(3) = db2coefp.bl + db2coefp.b2 * #lna(3) + db2coefp.b3 *
#Ina2(3) + db2coefp.b4 * #Inm(3) + db2coefp.b5 * #Inpbm(3) + db2coefp.b6 *
#Ina4(3) + db2coefp.hd * #pst(3) + #Inm(3)

compute #pb(3) = exp(#pbexp(3))
move #pb(3) to ural.h3
move #pb(3) to #g(16)
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compute #prexp(3) = db2coefp.dl + db2coefp.d2 * #Ina(3) + db2coefp.d3 *
#Ina2(3) + db2coefp.d4 * #Inm(3) + db2coefp.d5 * #lnpbm(3) + db2coefp.d6 *
#Ina4(3) + db2coefp.hd * #pst(3) + #Inm(3)

compute #pr(3) = exp(#prexp(3))
move #pr(3) to ural.i3
move #pr(3) to #g(17)

compute #puexp(3) = db2coefp.fl + db2coefp.f2 * #lna(3) + db2coefp.f3 *
#Ina2(3) + db2coefp.f4 * #lnm(3) + db2coefp.f5 * #Inpbm(3) + db2coefp.f6 *
#Ina4(3) + db2coefp.hd * #pst(3) + #Inm(3)

compute #pu(3) = exp(#puexp(3))
move #pu(3) to ural.j3

move #pu(3) to #g(18)

end-if

if #mm(4) =0

move 0 to #pbm(4)

move 0 to #Inpbm(4)

move 0 to ural.g4

move 0 to #g(21)

move 0 to ural.f4

move 0 to #g(20)

move 0 to ural.h4

move 0 to #9(22)

move 0 to ural.i4

move 0 to #g(23)

move 0 to ural.j4

move 0 to #g(24)

else

compute #Ina4(4) = #Ina(4)**4

compute #pfexp(4) = db2coefp.cl + db2coefp.c2 * #Ina(4) + db2coefp.c3 *
#Ina2(4) + db2coefp.c4 * #lnm(4) + db2coefp.c5 * #Inpbm(4) + db2coefp.c6 *
#Inad(4) + db2coefp.h4 * #pst(4) + #lnm(4)

compute #pf(4) = exp(#pfexp(4))
move #pf(4) to ural.g4
move #pf(4) to #g(21)
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compute #lnpbm(4) = log(#pf(4))

compute #pstexp(4) = db2coefp.al + db2coefp.a2 * #Ina(4) + db2coefp.a3 *
#Ina2(4) + db2coefp.a4 * #lnm(4) + db2coefp.a5 * #lnpbm(4) + db2coefp.a6 *
#Ina4(4) + db2coefp.h4 * #pst(4)

compute #pst(4) = exp(#pstexp(4))
move #pst(4) to ural.f4
move #pst(4) to #g(20)

compute #pbexp(4) = db2coefp.bl + db2coefp.b2 * #lna(4) + db2coefp.b3 *
#Ina2(4) + db2coefp.b4 * #lnm(4) + db2coefp.b5 * #lnpbm(4) + db2coefp.b6 *
#Ina4(4) + db2coefp.hd * #pst(4) + #Inm(4)

compute #pb(4) = exp(#pbexp(4))
move #pb(4) to ural.h4
move #pb(4) to #9(22)

compute #prexp(4) = db2coefp.dl + db2coefp.d2 * #Ina(4) + db2coefp.d3 *
#Ina2(4) + db2coefp.d4 * #lnm(4) + db2coefp.d5 * #Inpbm(4) + db2coefp.d6 *
#Ina4(4) + db2coefp.h4 * #pst(4) + #Inm(4)

compute #pr(4) = exp(#prexp(4))
move #pr(4) to ural.i4
move #pr(4) to #g(23)

compute #puexp(4) = db2coefp.fl + db2coefp.f2 * #lna(4) + db2coefp.f3 *
#lna2(4) + db2coefp.f4 * #lnm(4) + db2coefp.f5 * #lnpbm(4) + db2coefp.f6 *
#Ina4(4) + db2coefp.hd * #pst(4) + #Inm(4)

compute #pu(4) = exp(#puexp(4))
move #pu(4) to ural.j4
move #pu(4) to #g(24)
end-if

if #mm(5) =0

move 0 to #pbm(5)
move 0 to #lInpbm(5)
move 0 to ural.g5
move 0 to #g(27)
move 0 to ural.f5
move 0 to #g(26)
move 0 to ural.h5
move 0 to #g(28)

189



move 0 to ural.i5

move 0 to #g(29)

move 0 to ural.j5

move 0 to #g(30)

else

compute #lna4(5) = #Ina(5)**4

compute #pfexp(5) = db2coefp.cl + db2coefp.c2 * #Ina(5) + db2coefp.c3 *
#Ina2(5) + db2coefp.c4 * #Inm(5) + db2coefp.c5 * #lnpbm(5) + db2coefp.c6 *
#Ina4(5) + db2coefp.hd * #pst(5) + #lnm(5)

compute #pf(5) = exp(#pfexp(5))
move #pf(5) to ural.g5
move #pf(5) to #g(27)
compute #Inpbm(5) = log(#pf(5))

compute #pstexp(5) = db2coefp.al + db2coefp.a2 * #lna(5) + db2coefp.a3 *
#Ina2(5) + db2coefp.a4 * #Inm(5) + db2coefp.a5 * #lnpbm(5) + db2coefp.a6 *
#Ina4(5) + db2coefp.h4 * #pst(5)

compute #pst(5) = exp(#pstexp(5))
move #pst(5) to ural.f5
move #pst(5) to #g(26)

compute #pbexp(5) = db2coefp.bl + db2coefp.b2 * #lna(5) + db2coefp.b3 *
#Ina2(5) + db2coefp.b4 * #Inm(5) + db2coefp.b5 * #lnpbm(5) + db2coefp.b6 *
#Ina4(5) + db2coefp.hd * #pst(5) + #lnm(5)

compute #pb(5) = exp(#pbexp(5))
move #pb(5) to ural.h5
move #pb(5) to #g(28)

compute #prexp(5) = db2coefp.dl + db2coefp.d2 * #Ina(5) + db2coefp.d3 *
#Ina2(5) + db2coefp.d4 * #Inm(5) + db2coefp.d5 * #lnpbm(5) + db2coefp.d6 *
#Ina4(5) + db2coefp.h4 * #pst(5) + #Inm(5)

compute #pr(5) = exp(#prexp(5))
move #pr(5) to ural.i5
move #pr(5) to #g(29)

compute #puexp(5) = db2coefp.fl + db2coefp.f2 * #Ina(5) + db2coefp.f3 *
#Ina2(5) + db2coefp.f4 * #Inm(5) + db2coefp.f5 * #lnpbm(5) + db2coefp.f6 *
#1na4(5) + db2coefp.h4 * #pst(5) + #lInm(5)

compute #pu(5) = exp(#puexp(5))
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move #pu(5) to ural.j5

move #pu(5) to #g(30)

end-if

end-if

end-find

3. Pacuer t-xputepus CtbroieHTa

compute #loga = log (#zh(1))

compute #logm = log (#zh(2))

compute #logz = log (#zh(3))

compute #fxi = #freemem + #loga*#b + #logm*#c
compute #yi-fxi = #logz - #fxi

compute #yi-fxi2 = #yi-fxi**2

assign #sumyi-fxi2 := #sumyi-fxi2 + #yi-fxi2
compute #s = #sumyi-fxi2 / (#num - 2 - 1)
compute #x1-2 = #loga**2

compute #x2-2 = #logm**2

assign #sumx1-2 := #sumx1-2 + #x1-2

assign #sumx2-2 := #sumx2-2 + #x2-2

compute #sb2 = (#s * #num) / (#num * #sumx1-2 - #suma**2)
compute #sc2 = (#s * #num) / (#num * #sumx2-2 - #summ**2)
compute #sb = #sb2**0.5

compute #sc = #sc2**0.5

compute #tb = #b / #sb

compute #tc = #c / #sc

191



Hayunoe uzoanue

Muxaua Ilerposuy Boponos
Baagumup AnapeeBu4 Y cosibleB
Buxkrop IlerpoBuy YacoBckux

NCCIEAOBAHUE METO1OB U PASPABOTKA
WH®OPMAIIMOHHON CUCTEMBI ONIPEJAEJIEHUA U
KAPTUPOBAHMSA JEIIOHUPYEMOI'O JIECAMMU YIJIEPOJIA B
CPEJE NATURAL

Momnoepagus: sanexkmponnoe uzoanue

Bropoe uznanue
WCTIpaBJIICHHOE M JOTIOITHCHHOE

ISBN 978-5-94984-426-7

97785949"844267

Komnsrorepnas Bepctka MLII. BoponoBa

Ypanbckuil rocy1apCTBEHHBIN JIECOTEXHUUECKUH YHUBEPCUTET
620100, ExatepunOypr, yia. Cubupckuii TpakT, 37

192



