5. XAPAKTEPUCTUKH KAYECTBA BUOMOHUTOPUHT A OKPYKATO-
IIE CPEJBI

5.1 MerpoJsiornyeckoe odecrneyeHue OMOTECTUPOBAHMSA

B pesynbrare npoBeAeHUsI SKOJIOTMYECKON TUArHOCTUKH BBISBISIOTCS U HAHO-
CSITCSL HAa KapTy 30HBI 3K0JIOrMueckrux anoManui (39A). OObIYHO yCTaHOBJIEHUE TIPH-
yuH 3DA npejacrasiser Tpyaa. Hanpumep, Hedrsinoe 60510T0, 0OpazoBaBiieecs B pe-
3yJbTaTe MHOTOJIETHUX yTE€UEK TOIIMBA U3 MECTHOM KOTEIbHOM WM HECAaHKI[MOHHM-
poBaHHBIE CBaJKU Mycopa. OJIHaKO B HEKOTOPBIX CIIy4asiX BbISIBIIEHUE NMPUYUH 00-
pPa30BaHUS IKOJIOTMUYECKUX aHOMAJIUN MPEJICTABISET CEPhE3HYI0 TpodieMy. ITo, Kak
MpaBuiIo, OBIBACT B T€X CIy4asx KOT/a:

1. CymiecTByeT HECKOJIBKO WCTOYHHMKOB 3arpsi3HEHHS U TpeOyeTcsl BBISIBHUTH
MPUOPUTETHBIN, KOTOPBIN SBIISETCS MPUIUHON SKOJIOTUUECKOTO OSJICTBUA.

IIpumep. B BogonpoBoaHO# Bome . Mo3q0Ka MOSBUJICS 3amax HEPTEIPOTYK-
TOB. BO3MOXHBIX HCTOYHMKOB 3arpsi3HEHHs] OBUIO HECKOJBKO: He(TenpoBoA
“I'po3ublii - HoBopoccuiick™; ropoackas Hedreba3a, aBTOKOMOMHAT M BOCHHBIN
aspoapoM. TonbKO B pe3ysbTaTe HAy4YHO- UCCIIE0BATENbCKON pabOThl yAaIoCh yCTa-
HOBUTD, UTO adPOJIPOM SIBJIICTCSI BAHOBHUKOM 3arpsi3HEHUS BO/IbI;

2. OJIMH UCTOYHUK BBIOpPACHIBAET HECKOJIBKO PA3IMYHBIX MO (PU3NYECKON U XU-
MH4YeCKOU mpupoje 3B.

IIpumep. MmeeTcs oauH UCTOYHUK 3arpsi3HEHUSI - aBTOTpAcca U Pa3IMYHbIE CO-
MyTCTBYIOIINE €11 3arpsI3HUTEIMN: BBIXJIOMHBIE Ta3bl (AMOKCHJ YIJIepO1a, MOHOOKCH]
yIaepoaa, OKCUABl a30Ta, YIJEBOAOPOIbI, albJErujibl, caxa, OeH3(a)IHpeH); COJH,
IpUMEHsIIoIrecs: B 60pr0e ¢ obJeaeHeHneM; OBITOBOM MyCOp M CaMble Pa3IUIHBIC
3B, kotopsie moryT nonagats B OC B pe3yJibTaTe aBapUNUHbBIX CUTYaIUi;

3. Het sBHBIX HCTOYHHUKOB 3arpsi3HEHMS], TO €CTh KOT1a, Ka3a10Ch Obl, HE MOXET
OBITh HUKAKUX TIPUYMH JJISI 9KOJIOTHYECKOro OeICTBUsA, OAHAKO 3DA CYIECTBYET.

IIpumep. B Py06inéBckom 3amoBeTHUKE BUOBOE pa3HOOOpa3re NOUYBEHHBIX KH-
BOTHBIX KpallHE HU3KO, TOTJa KaK BU3YyaJbHBI OCMOTp OCTaBIISIET caMOe OJaronpu-
ATHOE BIIEYATJICHHE 00 3KOJIOTMYECKO 0OCTaHOBKE.

[TogoOHbIe ciydyan TpeOYIOT CHEUUATBHOTO HKOJIOTHYECKOTO paccieoBaHUs.
J1jist TOro 4ToOBl YCTAHOBUTH MPUYMHBI BOSHUKHOBEHUS 3DA Tpexke Bcero Tpedyer-
cst uapopmarus. MictTounuku Takoit ”HGoOpMaluu MOTYT OBITh Pa3HBIMHU.

COop nHbOpMaLIHK TTPOBOJIUTCS C IEIbI0 MUHUMHU3AIIUHA PACXO0/I0B Ha MPOBEJIE-
HUE€ AHAIUTHYECKUX U MPOYMX JOPOTOCTOSIIIMX HCCieloBaHUU. B cBsA3M ¢ 3TUM B
NEPBYIO OYEpeIb COOUPAIOT HHPOPMAIHIO:

- O CYHIIECTBYIOIIMX HCTOYHHKAX 3arpsi3HCHUS M MCTOYHUKAX, (QYHKIIMOHUPO-
BaBINHUX B MIPOIIJIOM, & HBIHE 3aKOHCEPBUPOBAHHBIX, JIMOO JIMKBUTUPOBAHHBIX;

- 0 IMHAMUKE SKOJOTUYECKON 0OOCTAaHOBKH B PETMOHE 32 MOCIEIHUE TOBI.

- 0 MPUPOJHO-KIMMATHYECKUX YCIIOBUSX PETMOHA (XapaKTepUCTUKH KIMMATH-
YECKUX YCIOBUM, IOYBEHHO-T€OJIOTUYECKUX U TUIPO-TE€OJTOTUYECKHX);

-0 HAJIMYHUH SKOJOTUYECKHU OMACHBIX OOBEKTOB.

- 0 3200JI€Ba€MOCTH HACEJIeHUs (CTaTUCTUKA JIETCKOW CMEPTHOCTH, OHKOJIOTHYe-
CKHMX U MPOYMX 3a00JICBAaHUN).



JlaHHBIE 3anpalIMBalOTCsl Y KOMIIETEHTHBIX OPTraHoOB, a TAaKXKe MyTEM OIpoca Ha-
ceneansi. C 1enb0 OOBEKTHBHOW OIIEHKH COCTOSIHUSI SKOJOTHYECKON OOCTaHOBKHU U
3JI0pPOBbsI HACEJIEHUS OIPOC MPOBOIAT MMyTEM aHKETUPOBAHMS PA3IMYHBIMU CIOCO0a-
MU, B TOM uucie 1o tenaedony. [loayueHnnsiii 00béM nHpopmanuu oOpadaTsiBaeTcs U
HAaHOCHTCSI Ha KapTy.

Tonorpadguyeckass kapra aa€T LETOCTHYIO KapTUHY MECTHOCTH, OTOOpakas
BCE €€ BAKHEUIIME COCTAaBHBIE JIEMEHThl. K HUM OTHOCSATCS HACEIEHHBIE MYHKTBHI,
MPOMBIIIICHHBIE, CEIbCKOXO3SIIICTBEHHBIE U COLIMAIBHO- KYJIbTYpPHBbIE OOBEKTHI, IyTH
cooOuienusi, ruaporpadus, penbed, pacTUTEIbHBIA MOKPOB, TOCYJApPCTBEHHBIE U
MpoYre MOJUTUKO-aIMUHUCTPATUBHBIE TPAHUIIBI U JApyrue oO0bekThl. [lepeuuncien-
HBIE BBIIIE JIEMEHTHI MECTHOCTH OTOOpaKarOTCsl Ha BCEX TONMOrpapuueckux Kaprax,
HO C Pa3IMIHON MOAPOOHOCTHIO, 3aBUCAIICH TJITaBHBIM 00pa3oM OT MaciiTada.

Yem kpymHee MacmTad KapThl, TEM OOJbIIE OOBEKTOB U C OOJIBIIMMH TOIPOO-
HOCTSIMU TTOKa3bIBACTCS HA HEW NP N300pakeHnn naHHoU Tepputopun. C yMEHbIIIe-
HUEM MaciuTaba KapThl cOKpamiaercss nH(GopMannoHHas EMKOCTh M300paKeHHs Ha
HEl pa3NnMyYHbIX 00BEKTOB. Tak, HalpuMmep, Uil MOKa3a pa3sHOBUAHOCTEN APEBECHOU
U KYCTapHUKOBOM  PacTUTEIBHOCTM Ha Tomnorpauyeckux Kaprax MacumTaboB
1:25000 — 1:200000 npumensiercst okosio 40 pa3aIMYHBIX YCIOBHBIX 0003HAUEHUN, B
TOM BpeMs Kak Ha kapte macmrabda 1:500000 ux B 2 pasa, a va kapte 1:1000000 — B
4 pa3za MEHbIIIE.

I'maporeosiornyeckasi Kapra COJICPXUT MHGOPMAIMIO O BOJOHOCHBIX TOPH-
30HTaxX: BOJOBMEMIAIONINE MOPOAbl (KOIPIUIIMEHT (PUIbTPALUU, YPOBEHb I'PYHTO-
BBIX BOJI, MOIITHOCTb, MUHEpAIM3AIUsI, KUCJIOTHOCTD, JKECTKOCTD), €€ X0341iCTBEHHOE
UCIT0JIb30BAHUE.

KiaumaTnueckasi kapra Aa€T NpeACTaBICHUE O MPUPOJAHO-KIMMATUYECKHUX
OCOOCHHOCTSIX HMCCIIEyEMOTO paioHa (TeMIEpaTypHBIM PEKHUM, BETPOBOU PEKUM,
PEXKUM OCaJIKOB).

I'eomopdoaoruvyeckas kapra ga€t onucanue peiabeda uccieayemMoro paiiona:
OTMETKH MOBEPXHOCTH 3€MJIH, JaHAIIA(T, TUIIBI TTOYB.

JKOJIOrMYEeCKHIl MACHOPT - HOPMATUBHO-TEXHUYECKUN JTOKYMEHT, BKJIIOUYalO-
M TaHHBIE 110 UCIIOJIB30BAHUIO IPUPOJHBIX pecypcoB U BiausHUI0 Ha OC, cormaco-
BAaHHBIM M YTBEPKJIEHHBIA B YCTAaHOBJICHHOM Topsiike. OH BKJIIOYAET JIaHHbBIE:

- 0 IpUOpUTETHOM nepeuHe 3B ag nanHoro o0beKTa;

- 0 HAJIMYKE OYMCTHBIX COOPYKEHUHN U UX pa3MellleHue Ha 00BEKTE;

- o HopmatuBax I1/IB, TTC;

- 0 MEpONPUSATHUSIX, HAMPABJIEHHBIX HAa CHIKeHUE 3arpssHenust OC;

- IOTOBOpA MO yTWJIA3ALUU OTXOJIOB.

Boaublii kagacTp - CHCTEMATU3UPOBAHHBIM CBOJ JOKYMEHTOB, COACPMKAILIUN
CBEACHHUS IO TUAporpaduu BOJIHOTO OOBEKTA.

Kanactp 3arpsa3HéHHBIX 3eMeIb - CUCTEMAaTU3UPOBAHHBIN CBOJ JJOKYMEHTHPO-
BAaHHBIX CBEJCHUH, MOJIy4aeMbIX B pe3yJibTaTe MPOBEACHUS CIELUATUCTAaMU Kajaa-
CTPOBOI'O yu€Ta 3arpsA3HEHHBIX 3€MEb.

KanacTpoBblii y4éT 3arpsA3HEHHBIX 3€MENb — ONMUCAHUE U UHAWBUAyalu3anus 3a-
IPA3HEHHBIX 3€MEJIbHBIX YUYaCTKOB, B PE3YyJIbTaTe YEro KaXK/Ibli U3 paccMaTpUBaEMbIX
Y4aCTKOB MO3BOJISIET OJHO3HAYHO BBIJIEIUTh €0 U3 IPYTUX U OCYLIECTBUTH €r0 Kaye-
CTBEHHYIO OILIEHKY, CTEIIEHb YKOJIOTUYECKON OMACHOCTH.



Bo3ayminbie 1 KOCMUYeCKHEe CHUMKH — CHUMKH, MOJYYEHHBIE B pe3yJIbTaTe
dboTorpadupoBaHuss MECTHOCTH C JICTATEILHOTO ammapata. ASPOCHUMKHU JAIOT IOJ-
HYI0 HamOoJjiee TOUYHYI0O W HAlVISIHYI0O KapTUHKY pPacIoOJIOKEHHS OOBEKTOB Ha
MecTHOCTH. 10 HUM MOKHO CYyAUTh O re0(U3NYECKON, METEOPOIIOTHYECKON, IKOIIO-
TUYECKON 0OCTAaHOBKE U T. JI. UCCIIETyEMON TEPPUTOPHHU.

IIpoexkTHAsi IOKYMEHTAIUA — COJICPXKUT JCTaTbHYIO0 HHPOPMALINIO O BO3MOXK-
HBIX MUCTOYHUKAX 3arpsi3HEHUS: CHUCTeMa KaHaJIu3alluu, OYUCTHBIE COOPYKEHHUS, MO/I-
coOHbIe X03sicTBa, ckiaabl ['CM, GaHHO-TIpayeyHbIe KOMILJIEKCHI, XUMYUCTKA U T.11.

HekoTtopble BUIbI T€0JIOTMYECKUX KapT MPUBEIEHBI Ha pUCyHKax 6.1, 6.2.

6.2 MeToauKa MPOrHO3MPOBAHMS 30H IKOJIOTHYECKUX AaHOMAJIM I

CBujeTebCKUE MOKa3aHMs SBIISIIOTCS BeChMa IIEHHBIM HCTOYHUKOM HH(OpMa-
nuu. [Ipu ux o6padoTke OoJibllle HAJO PACCYUTHIBATH HA CBOM OMBIT U HUHTYHUIUIO,
HEXEJIM Ha CTATUYECKUE METOIbI OIIEHKH TOCTOBEPHOCTHU TTOKA3AHMI.

WNuorna 3a cambiM (haHTaCTUYECKUM CBHJIETEIILCTBOM CKPBIBACTCS 1IEHHAS WH-
dbopmanus. Hanpumep, odeBuaenr mocemnieHuss 3eMJId UHOIUTAHETSIHAMU B TPaIUIIH-
OHHOM ‘“‘rieTaromieil Tapeyke” caM TOTO HE MOJI03pEeBasi, PacCKa3bIBAET O PEAKUX OI-
TUYECKUX SIBJICHUSAX B aTMOC(epe WK MaJeHUN METEOPHUTA.

[ToaTOMy "acToTa TOSBICHUSI OJTHOTO W TOTO K€ (pakTa B CBHIIETEILCTBAX pa3-
JUYHBIX OYEBUJIIEB SIBJISETCS CEPbE3HBIM JIOBOJIOM I HAHECEHUS! Ha KapTy M MO-
CJIEIyIOLIEHN ero MPOBEPKH, OJIHAKO U €IMHUYHBIE CBUAETENIbCTBA, Ka3aJIOCh Obl HEBE-
POSITHBIX COOBITUH, CIEAYET TAKXKE PAaCCMaTPUBATh.

IIpumep. B paitone BoeHHOro aspoapoma r. DHrenbca CapaToBCKOM o0nacTu
OBLIM TOpakKeHBI SIOJIOHU COBXO3HOTO cajia. [IpuunHol mopakeHus: oka3ajics aBHua-
MOHHBINA KepocuH. [IpoBeieHHbIE THAPOTE€OIOrHYECKUE UCCIIEIOBAHUS TOATBEPAU-
JU HaJU4he TEXHOTEHHOTO MECTOPOXKIEHUS KEPOCHHA (JIMH3bI) HA TIOBEPXHOCTH
TPYHTOBBIX BOJI, 00Pa30BaBILIETOCs B PE3yJbTaTe MHOTOJIETHUX YTEUYEK U3 pe3epBya-
POB M KEPOCHHOIIPOBOIOB.

MecTHbIe THAPOrEOIOTHYECKUE YCIOBUS UCKITIOYAIU TAKOrO0 CE30HHOTO MOJIHS -
THS TPYHTOBBIX BOJ, YTOOBI KEPOCHH TOCTHT KOPHEBOH CHCTEMBI JepeBheB. bonee
TOT'0, IPOBEAEHHBIE NCCIEAOBAHMS YOESIUTEIBHO TOKA3AIHN IKOJIOIMYECKYI0 Oe3omac-
HOCTb MECTOPOXKJICHHS. 3arajky MOMOT PacKpbITh OYEBHU/JICL, CO3HABIIUICS, YTO BU-
JIeJ1 aBapUitHOrO MpoJjiMBa OOJBIIOIO KOJIMYECTBA KepocHHa Ha rpyHT. CTekas 1o
VKJIOHY, KE€POCHH paclpOCTpaHUIICS BIUIyOb Caja, MPOCOYWICS B TPYHT U MOPA3UI
KOPHEBYIO CUCTEMY sI0JIOHb He CHU3Y, a cBepxy! Kepocun ucnapuiics, 1 Ha oBepX-
HOCTH TPYHTa HE CTaJOCh U CJIEI0B 00 aBapuH.

Pucynok 6.3- Kapta npuBei€HHBIX yPOBHEH MOA3EMHBIX BOJI.
YcnoBHbIE 0003HAUCHHUS:

CkBaxuHa



N3onunus ypoBHs
24.20 MOA3E€MHBIX BOJT

OIIPOCHBIHU JIHCT
(npumepnasa gpopma, 3anoansemcs npu npogedeHuu
AHKEeMUpo6anus nHaceienus, IU4HO20 COCMAasa)

qDaMI/IJ'H/ISI, HUMsI, OTYCCTBO OIlpalinBacMoro

cepus Ne macniopra

MECTO PETHCTpPAIUH

TOJl POXKICHUS

oOpa3oBaHHUe: BbICIIEE, Cpe/iHEEe, HAYaIbHOE (JIUIITHEE 3aUePKHYTh)
JaTa orpoca

MECTO MPOBEICHNUS OIpoca

Jara peru- Mecrto peru-
Bomnpocer CTpaluy dIIU- | CTpalMH JIIA30-
3071a Ja

He nHaGmromaercs nu B MHUTHEBOU BOJE
(koJstoIax, BOJIOMPOBOIE) 3amax HedTe-

MPOJIYKTOB (APYTUX 3amaxoB)?
WzBectHsl nu Bam ciydyan maccoBoro
oTpaBlieHUs (3a00J€BaHUS) KOMIAKTHO
MPOKUBAIOITNX JTIOACH?

W3BectHpl 1 Bam cnywam mnaneHus
(oTpaBnenusi) ckora?

W3BectHsl 11 Bam akTel MaccoBoit ru-
Oenu (oTpaBlieHus1) pbIOBI B BooéMax?
Kakune ucrounuku 3arpsisHeHusi B Ba-
meM peruone Bam n3BecTHbI?

Kakue sxomorndeckue omacHele (akTo-
poI Bac 6osee Bcero 06ecmokosrT:

3pO3HUsl MOYBBI;

OTpaBJICHHE BOJBI (B TOM YHUCJIE MUThE-
BOK);

3arpsi3HEHUE TIOYBBI He(DTEPOIYKTAMH,
JIpyrue hakTophbl.

[Ipu aHanmu3e CBUACTEILCKUX TOKA3aHUM CIEAYET YYUTHIBATh, UTO JIFOJU, KaK
MIPaBUJIO, CKJIOHHBI MPEYBEINYMBATh COOBITHS, CBUJCTEIISIMU KOTOPBIX SIBJISIIUCH; B
CBUJICTEJIbCKUX MMOKA3aHUAX YacTO MPUBOIUTCS WH(OpMaIHs, HE UMEIoIIas OTHOIIIE-
HUS K DKOJIOTMYECKOH 0OCTAaHOBKE, XOTS, Ha MEPBBIN B3IV, KAXKETCS 3aCTy KHMBaIO-
ey BHUMAaHMUS.



IMpumep. bopupl ¢ pakeTHO-KOCMUYECKON AEATEIBHOCTBIO YTBEPXKAAIOT, YTO B
OKOHHBIX CTEKJIaX JOMOB XHUTEeJIeH AJITaliCKOro Kpas MOSIBUIUCH KpPYIJIble OTBEP-
CTHSI, TPUYUHON 00pa30BaHUS KOTOPHIX, TIO YTBEPKACHHUIO «CIICITUATICTOBY, SIBIISCT-
Csl TJIABUKOBAsI KUCJIOTa, 00pa30BaBIAsICS MIPU MAJICHUM OTIETSIONINXCS YacTel pa-
keT-Hocutene. Kaxercsi, uro nanHas wuHboOpMalus UMEET MPSAMOE OTHOIICHHUE K
HKOJIOTHYECKON 0OCTaHOBKE, CIOKMBIIEHCS B pernoHe. OIHaKo, TUIaBUKOBast KUCIIO-
Ta, ake B OOJIBIION KOHIICHTPAIIMU, HE B COCTOSSHUM MTHOBEHHO BBDKEUb ITyJIC00-
pa3HbIe OTBEPCTHUA B cTEKJIE. J[0 CMX TTOp HET MOATBEPKIACHUS CYLIECTBOBAHUS TAKUX
OTBEPCTUH U CaMO€ TJIaBHOE, KOMIIOHEHThI PAKETHOTO TOIUIMBA HE COJAEPKAT WHIpE-
JUEHTOB, KOTOPbIE MOTJIM OBl MPUBECTU K OOpPa30BaHUIO IJIABUKOBOWM KUCIOTHI. Ta-
KUM 00pa3oMm, JJaHHbIE TTOKa3aHUsI HUKAKOT'O OTHOIIEHHUS K 9KOJIOTUH HE UMEIOT.

CymiecTByeT Takoe SBJICHUE KaK IEJIeHANpaBICHHOE Ie3MH(POPMUPOBAHUE
OOIIIECTBEHHOCTH C Pa3IMYHBIMU IEJISIMHU, B YACTHOCTH, TUCKpeauTaius BoopykeH-
HbiX Cui, HarHeTaHWE COIMAIBHONW  OOCTAaHOBKM ISl TONY4YEHHUS OFOKETHBIX
CPEIICTB Ha IKOOBI HOPMATU3AIUIO KOJIOTHUECKOW 0OCTAaHOBKHU B PETHOHE.

6.3 OueHka KayecTBa OMOMOHUTOPHHIA (CPABHUTH C APYTMMH CIIOCOOAMH)

Kak 6bU10 yKa3zaHo BbIlIE, 30HA aKKyMYJIALMH 3arpsi3HEHUs (OpMUPYETCS TIPU
HaJIMYUU CIEAYIOIIMNX COCTABISIONINX: HCTOYHUK WM UCTOYHUKH 3arpsi3HCHUS; CTH-
XUH, TEPEHOCAUIUE 3arps3HEeHHs; JaHAmadT U HEOJHOPOAHOCTU B aTMocdepe u
IPYHTaxX, MNPENATCTBYIOIINE PABHOMEPHOMY PACHpPEACIICHUIO 3arpsi3HEHUH M0 IUIO0-
maau (o0beMy).

AHanu3 JAaHHBIX BO BPEMEHH IMO3BOJSET OOBSICHUTH HEKOTOPbIE MPUUYUHBI BO3-
HUKHOBEHHSI DKOJIOTMYECKUX aHOMAJIAW. 1Ipu npoBeneHnn Takoro aHanmsa peKOMeEH-
ayercs oOpamaTh BHUMAaHHE Ha BO3MOYKHOCTh CYLIECTBOBAaHUSA ‘‘UCTOYHHMKA-IIPU3pa-
ka”. Korga kaxxercs, 4To HET HUKAKUX MPUYUH IS CIIOKUBLIEHCS HEOIaronpusaTHOM
HKOJIOTMYECKO 00cTaHOBKHU. [IpoaHanu3upyiTe apXvBHBIE MaTEpHAJIbl, OCETHUTE
KpaeBEAUECKUM MY3€H C LIEJIbIO ONPENEIECHUs CYIIECTBOBAHUS B IIPOIIIOM B PAailOHE
aHOMAJIUM MCTOYHMKA 3arpsA3HeHui (“‘mcTouHuka- mpuspaka’). MoxeT okazaTbes,
YTO MHOTO JIET Ha3aJl Ha 3TOM MECTE CYILIECTBOBAJIO KAaKOE-TO MPOU3BOJICTBO C TOK-
CUYHBIMU OTXOJaMH, O KOTOPOM JaBHO YK€ 3a0bLIH.

IIpumep. IIpaButenbcTBO 0HON U3 3eMenb [ 'epmanun oOpaTmioch k Poccuu ¢
pocbOO# MPEOCTaBUTh €1l MPOEKTHYIO JOKYMEHTAIMIO OJIHOTO U3 HEMELKHX 3aBO-
JIOB TIO TIPOM3BOJICTBY M CHApsDKEHHMIO CHAps0OB, KoTopas Oblia BbiBeseHa B CCCP
IIOCJIE OKOHYAaHUs BTOPOM MUPOBOW BOMHBL.

I'epMaHCKHE 3KOJIOTM OOHAPYKWIH 3KOJIOTMYECKYI0 aHOMAJIMIO U YCTaHOBUWIIM,
9TO TMPUYNHON €€ 00pa30BaHUs SBISIJICS TOT CaMbIX ‘‘3aBOJ- TIPU3paK’, KOTOPHIA 0O-
nee 50 neT kak He cyulecTByeT. JlokymeHTauus Hy>KHa ObUla JIJIsi TOTO, YTOOBI, 3HAs
KaK MPOXOJWJIM paHee CUCTEMbl KaHAIM3AUUU NpeanpusThs, 3p(HEKTUBHO U C HAU-
MEHBIIIMMU 3aTpaTaMu IMPOBECTH MHCTPYMEHTAIbHbIE HccienoBanus. IIpumep, ni-
JIOCTPUPYIOLINN «UCTOYHUKA- IPU3PAKW» NPUBEAECH HA PUCYHKE 6.4.

Pucynok 6.4 - ®opMupoBaHUE 30HBI AKKYMYJISIIIUU 3arPsS3HEHUN MPEPUATH-
emM-ipu3pakoM. CTOUHBIE BOJIBI, COETas 10 CKJIOHY, MOMAIal0T Ha THO BIAANHBI, TaM



(GUIBTPYIOTCS B TPYHTOBBIE BOJIBI, 3arPSI3HASI KX U TTOUBY. BEIOPOCHI MomnagaoT B
30HY UMPKYJSLMKA BO3IyXa M OCEIal0T Ha JHE TOM ke Brnaauubl. Yepes 50 et nociie
JUKBUJALUN MPENPUATHS HA €ro ObIBIIECH TEPPUTOPUM MOCTPOEH JAYHBIN TOPOJIOK,

BCE€ 3a0bUIN O MIPEANPUITUH, a 3aTPA3HEHUS OCTAIIUCH

IIpumep. IIpu sxonorunueckom obcienoBannu KyHieBckoro paiioHa r. MOCKBBI
ObLJI0 OOHAPYKEHO, UTO OAHO U3 TPEX PSJIOM CTOALIUX JEPEBHEB 0€3 BUIUMBIX NPHU-
YUH 3ac0xJ10. OMpoc MECTHOTO HACEJICHHS TTO3BOJIMII YCTAHOBUTD, YTO MPUYUHOMN TH-
Oenu nepeBa ObLT METHBIN KyTOpPOC, U3IUIIKKA KOTOPOT'O CTPOUTENN CIUIH MO epe-
BO.

Hcrounnkom 3arpsi3sHeHUN W IpUUKMH 00pa3oBaHus 39A MOXKET SBIATHCS cama
npupoza. Pexu, 6epyiue Hayaio B ropax, y UCTOKOB UMEIOT CTPEMUTEILHOE Teue-
HUE, SHEPTHUS BOJBI MOXKET pa3pyliaTh HE TOJHKO 30JJOTOHOCHBIC KUJIbl U BRIHOCHUTH
30JI0TO B JIOJIMHBI, TJI€ TEYEHUE MEIJICHHOE U AParoleHHbId METaul OcenaeT, oopa-
3ysl pacChIlTHOE MECTOPOXKJIECHHUE, HO TOYHO TAaKKE€ MOTYT Pa3MbIBAaThCAd U PYIHBIC
TeJa U TOT/ia B JOJMHAX U YCThAX peK OyAyT OcelaTh TSKEIbIE METAILIBI U PaJHOaK-
TUBHBIE BELIECTBA, ((OPMUPYS SKOJIOTHUECKYIO0 aHOMAIHIO.

OpraHu3mbl 1 OMOIIEHO3Bl YYBCTBUTEIBHBI K N3MEHEHHUIO KIIMMATHYECKUX YCIIO-
BUI, MO3TOMY PE3KOE IOBBIINICHUE WU TOHM)KCHHE TEMIICpaTypbl, U30BITOK WIIN
HEJI0OCTATOK BJIard MOTYT MOBIUATh HA OMOMHAMKATOPHI HE B MEHBIIIEH CTENEHU YeM
3arpsi3HeHus. B 9TOM ciyuyae mpupoja BHOCUT MOMEXH B U3MEPEHHS U HAJ0 YMETh
UX OT(HUIBTPOBATH.

B pesynbraTe aHTpOMOreHHOr0 BMeEMIATEIhCTBA MOpPQooTHs Janamadra mo-
CTOSIHHO MEHsieTcsl. BMecTe ¢ Heil MEHSIOTCS MECTHBIE ITUPKYJIAINHA BO3yXa, TeUe-
HUE PEK U PYYbEB B CBSI3U C YeM MPUUYUHBI 00Pa30BaHUS IKOJIOTHICCKUX aHOMAIIUN
MCYE3al0T U 00Pa3yIOTCsl COBEPILIEHHO B HOBBIX MECTaX.

[Tocne Toro kak uHpopmalnus coOpaHa U BCE UCIOIHUTENU pabOT C HEW O3Ha-
KOMUJIUCh, OPraHU3yeTCsl Mpolecc OOCYKIEHUS BO3MOXHBIX MPUYMH OOpa3oBaHUs
aHoMmasinid. OHO 3aKJIIOYaeTCs B CIEAYIONIEM. YUaCTHUKHU OOCYKJIEHUS Ha3bIBAIOT BCE
BO3MOYKHBIC, TI0 UX MHEHHWIO, TPHYUHBI BOSHUKHOBEHHS AKOJIOTHYCCKUX aHOMAJIHH,
YCTaHOBJICHHBIX B XOJI€ 00CJIEe1I0BAHMUS.

be3 kakoro-nmub6o oOcyxaeHus i KaXJA0W aHOMaJIUM COCTABIISIETCS] TIEPEUCHb
BO3MOXHBIX MPUYHH (Bepcuii) e€ oOpa3oBaHus. 3aTeM KaxKJas BepCHs BCECTOPOHHE
o0cCyX/1aeTcs BCEM KOJIJIEKTUBOM M JIMOO OTOPaKOBBIBAETCS, TUOO MPUHUMAETCS JIJIS
JOKJIaa.

N3 paGounx Bepcuii CTAaHOBSTCS SCHBI NMIPUYHMHA, XapaKTep U COCTaB 3arps3He-
HUH, YTO SBJISETCS OCHOBAHUEM JIJISl TOATOTOBKHU MPEJUIOKEHUH 110 MTPOBEACHUIO (-
3UKO-XUMUYECKON JUATHOCTUKH C IEIBI0 MPOBEPKHU CACTAHHBIX MPEITOIOKEHUH.

OTtuét (noKIaa) pyKOBOJACTBY U 3aKa34UKY padOT JOJKEH COJIepkKaTh KapTy 00-
CJIEIOBAHHOI'0 y4acTKa MECTHOCTH C HAaHECEHHOM Ha HeE 3KOJIOTMYECKOM 0OCTaHOB-
KOM, KpaTKOe ONHMCAHHME BCEX aHOMAJIM, a TaK’K€ BO3ZMOXHBIE MPUUYMHBI UX 00pa3o-
BaHUS C MPEAJIOKEHUSIMU O JTaJTbHEHIINX SKOJOTUYECKUX UCCIIETOBAHMM.

IIpuMepsbI IKOJIOrHYeCKUX paccae10BaHNI



IIpumep 1. YcraHOBIIEHO, YTO AEPEBbA BAOJIb MOCKOBCKOI KOJIBIIEBOM aBTOMO-
omnbHOM moporu (MKAJI), uto moka3aHo Ha pucyHke 6.5, mOopaKeHbI: BHEITHUN BH]T
J€PEBbEB HATIOMHHAET “METIYy” C OOJIMCTBEHHBIMHU TJIABHBIM CTBOJIOM U BETKAMH U
JUIICHHBIMUA JIUCTBBI OOKOBBIMHM IMOOEraMH, Ha KOTOPBIX T'MOenb MOYEK JOCTHUIIIA
100%. D10 0OBSICHSETCA TEM, UTO IPHU MOBPEKIECHUU UM TMOENH IJIaBHBIX MOYEK
(BEepXyIIEUHbIX U OOKOBBIX) B POCT ITyCKAIOTCS Ma3yIIHbIE U CISIINE MOYKH.

[Ipeanonaraembie MPUUYUHBI MTOPAKAIOIINX AEPEBHEB MOXKET ObITh HECKOJIBKO:

- BBIXJIOIIHBIE Ta3bl ABUTATeNied aBTOMAIIUH (IMOKCUJl CEepbl, OKCHIBI a30Ta,
TSDKEBIE METaJUIbl, a3pO30JIM U JPYTHE), KOTOPble MOTYT MOPA3UTh BET€TaTUBHYIO
cucTemy (JUCThSI, TOYKH) JIEPEBHEB;

- mpuUMeHsoIHecs npu 0opbde ¢ obneaeHeHuem coiisinbie pactBopsel  (NaCl,
KCl), koTopble MOTYT IPOCAYUBATHCS B MTOUBY U NMOPAXKATh KOPHEBYIO CUCTEMY;

- o0pa3oBaBIIMECs MPHU JBUKEHUH MAIIUH ¢ OOJIBIION CKOPOCTHIO a3pO30JIU CO-
JISHBIX PAaCTBOPOB PACHPOCTPAHSIINCH BETPOM Ha JIECHBIE YYAaCTKH, a IIOCJIE TastHUE
cHera 3B BIUTAINCH B MOYBY U B MOCIEAYIOLIEM MOTJIM ITIOPA3UTh BETETATUBHYIO CH-
CTEMY JEPEBbHEB;

- aBapUU Ha MAruCTPAJSAX C DKOJOTHUECKUMH MOCIEICTBUAMU.

[IpoBen€nHbINM aHAMU3 U MOJICIIMPOBAHUE CUTYAllMU MO3BOJIWII CAENATh CIEAYIO-
1I1€ BBIBOBI:

- 4YeTBEpTasA NPUYMHA OTHAJAET, TOCKOJIbKY aBAPUMHBIE CUTyalluy HOCST TOYEU-
HBII XapakKTep, a AEPEBbs MOPAKEHBI BOJIb BCEH TPACCHI;

- COJISIHBIE pacTBOPBI, MOMAIAIOIIME B OUBBI HE MOTYT BbI3BaTh TAKOE MOpaXKe-
HUE, TaK KAaK IIOpPaXKCHbI JEPEBbS HE TOJBKO HAXOIAIIMECS Ha OJHOM YPOBHE C
TPaccoi, HO U JEPEBbsI, PACTYyIIUE HA BO3BBIIICHHOCTSX (BbIcOTa 3...4 M), TO €CTh B
COOTBETCTBHH C KAWJUIIPHBIM 3aKOHOM M MEXaHUKON MHOTO(a3HBIX Cpes COJISTHON
pac-

TBOP HE MOXKET JOCTUTHYTh KOPHEBOW CHUCTEMBI, HAXOJAIMXCS HA BO3BBIICHUAX JIE-
PEBBEB.

CrnenoBaTenbHO, MOpPaKEHUE HACTYMUIIO JUOO M3-3a BO3JIEUCTBHS BBIXJIOIMHBIX
ra3os, 100 aspososei. Ecnu cpaBHUBaTh Mopak€HHbIN 1y0, Haxondmuica B 30 M
or MKAJI ¢ ny6om, Haxonsmuiicss B SM oT PyGiéBckoro mocce, /1€ MHTECHCUBHOCTD
IBUKCHHE aBTOTPAHCIIOPTA HE YCTYMAET MHTEHCUBHOCTH IBMKeHUS Ha MKAJL, To
MO>KHO cJieNaTh clieaytoniuii BeiBo. [lopaxkenue HacTynuiio B pe3yJibTare 00pa3oBa-
HUSL a9PO30JIeH COJISIHBIX PACTBOPOB, TaK KaK MOPaKEHHBIN 1y0 HAXOAUTCS B MECTE,
Il CKOPOCTb JIBUKEHHs BBICOKas, a Ay0 cO 370pOBOH KPOHON HAaXOIUTCS BOIU3U
MHOTOUYHCJIEHHBIX OCTAHOBOK OOIIECTBEHHOrO TpaHCcHopTa. B ¢Bs3u ¢ 3TUM CKOPOCTH
JABMO)KCHUS TPAHCIOPTA 3/1€Ch OTHOCUTEIBHO HU3Kasl, TO €CTh BBIOPOC BBIXJIOMHBIX Ta-
30B Oouible yem B paiione MKAJI, Tak Kak Ha MajbIX CKOPOCTSAX IPOUCXOIUT HEIOJI-
HOE CrOpaHue TOIUIMBA, 3aTO IPH ATOM HE 00pa3yeTcs a’po30Jb COJIEBOT0 pacTBOpA.
Jlannas Bepcusi Obula mpoBepeHa J1abOpaTOPHBIMM aHAJIM3aMU OTOOpPaHHBIX MPoO
JIMCTBBI, BETOK U TMoOYeK. lloyyeHHble NaHHBIE TOATBEPIANII CIAEIAHHBIE BBIBOJIBI.
CrpoeHne pacTUTENbHBIX OPTaHU3MOB IIPUBEAEHBI HA PUCYHKE 6.7.



Pucynok 6.7- OCHOBHBIE 3JIEMEHTBI PACTUTEIBHOIO OPraHu3Ma: |-riIaBHBIN KOPEHb:
2-00KOBOM KOPEHb; 3-KOPHEBBIE BOJIOCKH; 4-Ta3ylTHas IOYKa; S-4epeloK JINCTa; 6-THCTOBas
IJJACTUHKA; 7-y3el; 8-MeXa0y3nune; 9-1BeTouHas nouka; 1 0-sepxymednas nodka;
1 1-yamenuctuk; 12-nenecrok; 13-nectuk; 14-terunnka; 15-1BeToHOXkKa; 16-ycThULIE;
17-accumunanonHast Tkaub; 18-s1po; 19-kierounas crenka; 20-XJ10pOIIacThl;
2 1-nTorutazma

Pe3ynbrathl 1abopaTOpHBIX HCCIEI0BaHUIN MPUBEIEHBI HA pUCYHKE 6.8.

Puc. 6.8 - JlanHble aHAMTUTHUYECKHUX UCCIIEOBAHUN pacTUTEIbHBIX 00pa3oB ¢ MKAJ]

IIpumep 2. Baoas PyOGnésckoro mocce nmocTpoeH xuioi maccuB. Bo Bpems
MPOBEJICHUS HKOJIOTHYECKOT0 00CiIeIOBaHUs BO JABOPAX 3/1aHUs ObLIM OOHApY KEHBI
OoJbIINE HKOJIOTUYECKUE aHOMAJIMM, XOTS YMCTO BU3YyaJbHO OOCTaHOBKAa Ka3ajocCh
HKOJIOTUYECKHU OJIarONPUSITHOM.

Pucynox 6.9 - Komreke )uibix 31aHuii BIoyib PyOneBckoro mocce

AHanu3 cuTyaluuu IMO3BOJWI CIENaTh CIEAYIOMMN BbIBOA. JlaHHBIC 31aHMS
CTOSIT CIUIONIHOM CTEHOW BJIOJIb JIMHEMHOTO HMCTOYHUKA 3arpsisHenus (PyOnésckoe
mocce). BeicoTa 31aHuii MHOTO MEHbIIIE€ UX OOIIEH JITUHBI, T.€. JaHHOE COOPYXKEHUE
MOHO pacCMaTpuUBaTh KaKk OECKOHEUHO JJIMHHOE. [ 0CMOACTBYIONINE BETPHI HAMPAB-
JICHBI IEPIEHIUKYJISIPHO 3IAaHUIO B CTOPOHY OT IIOCCE BO JIBOp. B cooTBETCTBUM C 3a-
KOHAMH a’pPOMEXaHUKH B ATOM CJIydae BO JBOPaxX 3JaHusI CPOPMUPOBATIOCH YCTONYH-
Basl 30HA IUPKYJSIIIUKA BO3/yXa, T.€. 3aCTOS (AKKyMYJISIUS 3arpsi3HEHUH), pa3Mephl
Kotopoit k,x LxH, rne L — nnuna 3nanust; H- BeicoTa 31aHus; Ky = 6+8 - K03 duiu-
eHT BuUXpeoOpa3zoBaHus. OOCTaHOBKA OCIIOXKHSETCS TEM, UYTO BO JIBOPAX IMOCTPOCHBI
MOJI3EMHBIC Tapaku. [{BOpbI HE MPOBETPUBAIOTCSA U 3arPsI3HEHUST HAKAILTMBAKOTCSL.

6.5 PelTHUHTOBBIC MOKA3aTEIN KAYECTBA IKOJIOTUYECKOU 0OCTaHOBKHU
6.6
Ha ocHoBe ananuza pa3znuyHbiX ()aKTOPOB, KOTOPbIE MOTYT CYIIIECTBEHHO MpPO-
aBUTbCS B cocTostHuM OC mpeAcTaBisieTcsl BAXKHOM OIleHKa CIeAyrouux (akTopos,
00BbEIMHEHHBIX B «POJICTBEHHBIE)» TPYIIIIHIL:
1) Bo3ayx HeomnpeneneHHoctu (rpynna Al),
2) Bojaa HeompeaeaeHHOCTH (rpymma A2),
3) mouBa HeomnpeneneHHocTu (rpymma A3),
4) HeolpeAeNeHHOCTH ...0uoThl (Tpynna A4),
5) uHbIe HeomnpeaeneHHoCTH (rpymnma AS).



Kaxnas rpynna ¢gaktopoB umeeT cBor 3Ha4MMOCTh (Bec). CyMMa BECOB yKa-
3aHHBIX TPYII JOJKHA COCTABIISTH €AMHMUILY.

@DaxTOphl KaXKJI0M TPYIIIbI JOJKHBI ObITh HanOOJIee 3HAYMMBIMU TIPH XapakTe-
PUCTUKE cOCTOsIHUA Tpynnbl. CyMMa UX BECOB B IPYIINIE TOXKE JOJKHA COCTABIISATH
eauHuIy. Kaxxaplil pakTop, 1o CyTH, sBJISETCA OLEHKOW KauecTBa.

JIist mofy4YeHrs OLUEHOK YKa3aHHBIX (DAKTOPOB MOKHO HCIONb30BaTh COLMOJIO-
IrMYECKUe, TPAJUIMOHHbIE, CIIEHUAaTU3UPOBAHHbBIE U PEUTUHIOBBIE OLIEHKH, KOTOPHIE
pU HEOOXOAMMOCTH MOKHO ONEPATUBHO KOPPEKTUPOBATH BECAMU, a TAKKE OILEHKA-
MU U3BECTHBIX U KOHCAITHHIOBBIX OpPraHU3aLHil.

Haubombiel c10KHOCTBIO IPU KOJTMYECTBEHHOM OLIEHKE PUCKA XapaKTepU3yeT-
Csl KOPPEKTHAs OLIEHKa YCJIOBHOM BEPOSATHOCTU, OCOOEHHO OT HECKOJIBKUX MPOILIECCOB
u saBieHUd. [lo3TOMYy mpH OLEHKE NOTEHIHMAIBHBIX PHUCKOB HCIOJIB3YIOT HHIEKC
HEOTIPEIeICHHOCTHU BbIIEJICHHBIX (PAKTOPOB WU TPYII (haKTOPOB.

WNuaekc HeompeneNeHHOCTH BbIIETICHHBIX (DAaKTOPOB TMPEACTABIAET COOOM
KOMIIJIEKCHBIM MOKa3aTesb, PABHBI OTHOCUTEIIBHOMY 3HAUEHHUIO CPEIHUX B3BEILECH-
HBIX OLICHOK BBIJIEICHHBIX (PAKTOPOB OTHOCHUTEIBHO AHAJIOTMYHBIX OLIEHOK 0a30BBIX
(hakTOpOB.

O06o00uIeHHast cpeAHEB3BEIICHHAS apu(pMETHUYEeCKas OLEHKA BbIIECIEHHBIX (ak-

TOPOB, HAIIPUMED, J-U TPYIIIBI OLEHUBAETCS C IIOMOIIBIO CIEIYIOIIEr0 BhIPAKEHUS:
N

K_] rpymmb 2 dij Ki Lo j:COI’lSt,
i=1

I7I€ & j — J0JIeBble KO3((ULUHUEHTHI BECOMOCTH BbIOpaHHBIX N (haKTOpPOB B J-i
rpynne (eciiv a; BhIpaXXEeHbI B 10JI5IX, TO X CymMMa paBHa 1),
Ki j — oueHku paxTopoB, KOTOPHIE MOTYT OBITh €AUHUYHBIMH, KOMILIEKCHBIMU,

YACIBHBIMU U T.JI., @ TAKXKE 0000IIEHNEeM HECKOJILKIX BHYTPEHHUX MOA(aKTOPOB,

N — KOJIMYeCTBO BBIOPAHHBIX JIJIs yueTa (DaKTOPOB B TPYIIIIE.

AHAOTHYHO OIICHMBACTCS CPEIHEB3BEIICHHBI apu(PMETUUECKUN HHIIEKC BBI-
JCIIEHHBIX TPYII (AaKTOPOB, UYTO B IEJIOM MPUBOANT K UTOTOBOMY CpPEIHEB3BEIICH-
HOMY apu(METUYECKOMY UHICKCY (PaKTOPOB HEOMPEAECIEHHOCTH:

L N
Kz:zl b) aKi;,
J= i=1

rae b; — nmoneBbie KOA(UIIMEHTH BECOMOCTH BBIOpPAHHBIX TpyMIl (HaKTOPOB
(ecnu b; BbIpaXkeHBI B JIOJIAX, TO UX CyMMa paBHa 1),

L — xonuuecTBO BBIOpAaHHBIX JJIA ydeTa TPy, HauOoJiee MOJIHO XapaKTepu3y-
FOIIUX aHAJIU3UPYEMBIN MPOLIECC.

[Tpu ncnonp30BaHNM OATUTHHBIX TIKAT HECIOKHO MEPEHTH B JT0JIEBbIC OIICHKH.

[TpeumytniecTBOM MpeCTaBIEHHOTO MOAXOAA SBISETCS BO3MOXXHOCTh OO0BEIH-
HEHUS JOCTATOYHO Pa3HOPOJHBIX XaPAKTEPHCTHK, BO3MOXKHOCTH WCIIOJIB30BAHUS
MPOU3BOJIBHOTO KOJMYECTBA TPYII U (PaKTOPOB.

[Tpu KOMITJIEKCHOM OIIEHKE YPOBHSI HEOIIPEACTICHHOCTH BO3MOYKHO HUCIIOIh30BaHUE
CpEITHEB3BEIICHHON T€OMETPHUUECKOM OIIEHKH HEOIPEIeTIeHHOCTH:




Bo3MoxHO Hcnonb3oBaHre KOMOMHALMN CPEAHEB3BELUICHHOIO T'€OMETPUUYECKO-
IO CPEIHEB3BELIEHHOTO apHU(PMETHUECKUX OLEHOK HEOMPEIEICHHOCTH aHAIU3Upye-
MbIX (pakTopoB. Hanmpumep:

K oneHuBaHui0 MHAEKCA HEOMPEACIICHHOCTH BBIJICICHHBIX (PAKTOPOB MOXKHO
MEePEeNTH C MOMOIIbIO OA30BBIX OIEHOK:
[=Ky/ K{” = K* K**=,
Ha ocnoBe 31010 nHaexkca MOXHO OLIEHUBATh NHBECTULMOHHYIO IIPUBJIEKATENb-
HOCTh aHAIM3UPYEMbIX OOBEKTOB, a MPU HAKOIUICHUH JIOCTATOYHBIX PSJIOB HAOIIO-
JEHHUUN U JPYTUE XAPAKTEPUCTUKH.

Bo3moxHa cutyanus, Korjaa sKCrepT (MHBECTOpP) UMEET CBOE COOCTBEHHOE MHE-
HUE B OTHOLICHUH HaOOpa aHaTU3UPYEMBbIX TPy WK (PaKTOPOB B HUX, WA B OTHO-
IIEHUU JOBEPHS K IMOJYYEHHBIM 3HAUYEHUAM MHAEKca | Ui psaa MHBECTHLIMOHHBIX
npoekToB. COOCTBEHHOE MHEHUE MOXKET ObITh OOYCJIOBJIEHO KBaJlM(HUKALMEH dKC-
nepra Wi HEONPEIEJIEHHOCThIO OLIEHUBAEMOTO0 O0BEKTa (aHAIM3UPYEMbIX (akTo-
poB). Ilpu sToM HeoOxoamma TeopeTuueckass 0asza it 00OCHOBAHHOIO BHIOOpa M
IIPUHATHUS PELICHUN.

JIns cornacoBaHUsI HCXOAHBIX XAPAKTEPUCTUK MPU €AUHOJIMYHOM MPUHATHH pe-
IIEHUI B YCIOBUSX peajJbHOTO MaciiTada BpEMEHU U B aHAIMTHYECKOM IJIAHUPOBa-
HUU YaCcTO UCIONB3YETCsl METOJ| aHanu3a uepapxuit (MAW), paspaboTaHHblil amepH-
kaHckuM npodeccopom Tomacom Caartu (Caatu T. Ilpunstue pemenuii. Meron aHa-
nu3a uepapxuii. M.: Paauo u cBsizb, 1993).

[TepBbiM sTamom npumenenus MAUW sBisieTcss CTpYKTYypUpOBaHUE MPOOIEMBI
BBIOOpA B BUJE MEpPApXUU WU CETU. MepapXusi MOXKET CTPOUTBHCSA Yepe3 MPOMEXKY-
TOYHBIE YPOBHH, Ha KOTOPBIX OLEHUBAIOTCSA MPUOPUTETHI (BeC) (PaKTOpOB, 3aTeMm
rpynn (GakTopoB, 3aTEM NEPCIEKTUB aHATU3UPYEMBIX TPOEKTOB.

B MAMU snemMeHTBI 3a1a4yi CPAaBHUBAKOTCA ITONAPHO IO OTHOUIEHUIO K MX BO3-
JEHCTBUIO HA OOIILYIO JIJIsl HUX XapaKTEPUCTHUKY.

Cucrema mapHbIX CBEIEHUM NPUBOJIUT K PE3YyJIbTAaTy, KOTOPBIA MOXET OBITh
MPE/ICTaBIICH B BUAE OOpPaTHO CUMMETPUYHOU MaTpHUIIbl. DJIEMEHTOM MaTpHUIbl {a;}
SBJISIETCSI UHTEHCUBHOCTD MPOSIBJICHUS 3JIEMEHTA UePAPXHUH 1 OTHOCUTEIBHO 3JIeMEH-
Ta UEpapXuHU j, OLICHUBAEMAs IO IIKAJIe OTHOCUTEILHON BaXKHOCTH:

[1Ixajia OTHOCUTEIBHON BaXKHOCTH

3Hauenue
OTHOCUTEILHOU Onpenenenue OO0psicHeHue
BaXXHOCTH
0 HecpaBHUMBI DKCHEPT 3aTPYAHSAETCS B CDABHCHHUH
PaBHbIl BKIIag IBYX BUIOB IEATEILHOCTH B
1 PaBHag BaxxHOCTB JUABYX BIIOB 1
LeNb
OIBIT ¥ CYXACHUS JAIOT JETKOE MPEeBOC-
YMepeHHoe TPEBOCXOICTBO
3 XOJICTBO OJIHOMY BUJY JI€ATE€IIHOCTH HaJ JIpy-
OJIHOTO HaJl APYTHUM
TUM
5 Cy1ecTBEHHOE WIH CHIIBHOE OMBIT U CYXACHUS AAIOT CUIHLHOE MPEBOC-
MIPEBOCXOICTBO XOJICTBO OJTHOMY BUJY JESATECILHOCTH HaM JIPY-




T'MM

O,Z[HOMy U3 BUAOB ACATCIBHOCTH AACTCA HaA-
7 3HaUYNTEILHOE MMPEBOCXOACTBO | CTOJIBKO CHJIBHOC IMPEBOCXOACTBO, YTO OHO CTa-
HOBUTCS IIPAKTUYCCKHU 3HAYUTCIIbHBIM

Ou4eBHUTHOCTH IPEBOCXOACTBA OJTHOTO BHJIA Jie-
OueHb CUIBHOE MPEBOC-
9 SITETLHOCTH HaJl JPYTUM MOATBEPKIAETCS Hau-
XOJICTBO
0oJiee CHIIHLHO

[TIpoMexxyTOouHbBIE peLICHUS
2,4,6,8 MEXY JIBYMSI COCETHUMU CY- [IpumeHsOTCA B KOMIIPOMUCCHOM Cily4ae
KICHUSIMU

Ecnu nipu cpaBHEHHUU 0JJHOTO
BUJIA ICATEIHHOCTH C IPYTHM
OOpatHbie Be- | MOJIYYEHO OJHO U3 BHIIICYKa-
JIUYUHBI IPUBE- | 3aHHBIX YUCEN (Harpumep, 3),
JICHHBIX BBIIIE | TO MPU CPAaBHECHUU BTOPOTO

qHCcen BUJIA ICATEITHHOCTH C ITEPBBIM
HOJYYrM OOpaTHYIO BETHUNHY
(t.e. 1/3)

Orta mikana 6si1a pazpadborana T. Caatu Uit TPOBEACHUS CYObEKTUBHBIX Tap-
HBIX CPaBHEHHI M OKa3ajach Jydie 28 APYTruX MIKal, MPeI0’KeHHbBIX Pa3HbI-
MUy Jiriamu. OT 3TOTO BBIUTPAT METOJ| MAPHBIX CPaBHEHUN, KOTOPBIA, KaK H
yKa3aHHas MIKana, OKa3ajcs JIydlle MPUCIOCOOIEH K OCOOCHHOCTSIM 00pa-
OO0TKH MH(POPMALIUX YETOBEKOM.
Jlst cipaBku. Be100p 1IKaJIbl ONIPEACIISICS CIeAYIOIUMU TPEOOBAaHUSMU:
1) mxkana qoJKHA 1aBaTh BO3MOKHOCTh YJIABIIMBATh Pa3HUILY B UyBCTBaXx JItO-
7eil, Korja OHU MPOBOJAT CPABHEHMsI, pa3iMyaTh KaK MOXKHO OOJbIIE OTTEH-
KOB YyBCTB;
2) sKcHepT JOJIKEH OBbITh YBEPEHHBIM BO BCEX IPaIallMsiX CBOUX CY>KIEHUMN OJ1-
HOBPEMEHHO.
Ha ocHoBe yka3aHHOUW IIKaJbl IPOU3BOJUTCA CPABHEHHE OJTHOTO (hakTopa 1 ¢
JPYTUM j ¥ Ha3HAa4YaeTcs oleHkKa a;. COOTBETCTBEHHO, a;=1/a; (Hanu4ue OTKIIO-
HEHUI OT 3TOM BEJIMYMHBI MOXKET CBUJETENBCTBOBATh O PA3HOIIACHSX B IO3H-
IIUU KCIepTa, HO HaM HEOOXOAMMO MOJYyYUTh OOPAaTHO CUMMETPUYHYIO MaT-
puILy, TO3TOMY a;=1/a;).
OneIT OKa3ami, 4To IPU NPOBEIAECHUH ITONIAPHBIX CPABHEHHUM JJIEMEHTOB A U A
B OCHOBHOM CTaBSITCS CJIE€AYIOLIME BOIIPOCHI:

KaKoM U3 HUX BaKHEE WJIM UMEET OOoJIbIliee BO3ACHCTBUE ?

Kaxoit u3 Hux 6osee BepositeH ?

Kaxoit u3 Hux npeanoururenbHee ?
OTHocHTeNbHAsT CHUJia, BEIMYMHA WM BEPOSITHOCTh KaXIOTO OTACIBHOIO
00BEKTa B UE€PAPXUU OTPEACIIAETCS OLIEHKON COOTBETCTBYIOIIETO €MY AJIEMEH-
Ta COOCTBEHHOT'O BEKTOpa MaTPHIIbl IPUOPUTETOB, HOPMATIM30BAHHOTO K €/~
Hune. [lponenypa omnpeneneHus cOOCTBEHHBIX BEKTOPOB MAaTpHI[ MOAJACTCS
MPUOIMKCHUIO ¢ TIOMOIIBIO BEIYUCIICHUS TEOMETPUICCKON CpeTHEH.

ITycth st Aj...A, — MHOXKeCTBa U3 N 3JIEMEHTOB ONPEIEIICHBI a;j:



A, Crosben o j — An
A 1 aN
Crpokamoi | 1 (i5)
An ani 1

OueHka KOMIIOHEHT BEKTOpPa MPUOPUTETOB TPOU3BOAUTCS MO CXEME:

A, Ax

A, 1 am X]ZWN |-| al/ BCC(Al)ZXl/.IZ v (Xi)
J i=1,..

Ay ani 1 XN— N1 |-| aNf BCC(AN): XN/ '-12 v (Xi)
J i=1,...
i:Z,“.N (Xl)

IHone3nbiM 1M0004YHBIM NpoaykToM MAMU siBiasieTcsl TaK Ha3bIBaeMbIH MH-
JAEKC COrJIacoBaHHOCTH (IS) o1leHOK a;:
IS=( hAmax-N)/(N-1),

1€ Amax — HaHOOJIbIIEE COOCTBEHHOE 3HAYEHHE AHAJIU3HPYEMOH OOpaTHO
CHMMETPUYHO! MATPHUIIbl, KOTOPOE MOKHO OLICHUTH 10 Gopmy.ie:

Aamax= ]ZN Bec(A)) llzN A -

Iloka3zaTenb IS xapakrepu3yeT COIJIACOBAHHOCTH MHOXKECTBA CYyObEKTHUB-
HBIX OLICHOK, MOJYYE€HHBIX CIIOCO00M MAPHOI0 CPABHEHUS U MPEACTABJICHHBIX B
BH/Ie OTHOLICHHSI MPEANOYTEeHUS] CPABHUBAEMbIX CBOMCTB.

3navenust IS., mpu cJay4ailHOM BbIOOpEe KOJHUYECTBEHHBIX CYKICHUI M3
YKa3aHHOW IIKAJAbI M1 00pa30BaHUM O00PATHO CMMMETPUYHOH MATPHUIbI NPHUBe-
JeHbl B cJeAyoluel Tadanue.

Pa3mep maTpulibl 1 2 3 4 5 6 7 8 9 10

Citysaiinad cornaco- | 0 |058| 09 112124132 1.41]|1.45]1.49
BAaHHOCTH

3nauenue [S/IS., MaTpull 0AHOTO MOPSAIKA XapaKTepU3yeT OTHOIIEHUE COTIaco-
Ba"HHocTH (OC). Benmuunna OC gomkHa ObITh nopsiika 10% win meHee, 4To0bl OBbIThH
npuemsieMoid. B HekoTopbix ciayuasx ponyckaercs OC no 20%, Ho He OoJiee, MHaUe
HaJI0 MPOBEPUTh CBOM CYXKACHUS, TaK KaK UCXO0aHas UHGOpMAIUs HEJIOIyCTUMO HC-
Ka)KeHa PKCIEPTOM (MPOTUBOPEUNBOCTh MH(OpPMAIIMK BhITIIE HOPMBI). B 3TOM ciydae
MPUHSATHIC pelIeHus: OyAyT XapaKTepHu30BaThCsl OOJIBIION HETOYHOCTBIO U OYEHb HU3-
KUM KadecTBOM. CiieioBaTesibHO, TpeOyeTCsl IEPecMOTp UCXOIHON MH(MOPMAITUN WK
MIPUBJICYEHUE JTIONTOJHUTEIBHBIX UCTOYHUKOB €€ MOIYYEHUS.

Crnenyer 3ameTuTh, 4TO 00sacTh npuMeHeHus MAW orpanudeHa TpeOyemMbIM
YPOBHEM COTJIACOBAHHOCTH HCXOJIHOM SKCHEpTHOM MH(pOpMAINM, a 33Jadd BhIOOpa
MOTYT OBITh PEIICHBI METOJIAMU aHAIM3a UEPAPXHUMA TOJIBKO MIPH MOJIHOM 00BhEME HC-
XOJTHOM HH(POPMAIIMH U JTOTTYCTUMOM yYPOBHE COTJIACOBAHHOCTH IKCIIEPTHBIX OIICHOK.



C 1enpio CHIDKEHUST YPOBHS HECOTJIACOBAaHHOCTH MH(popMaiuu B MAU ucnos-
3yeTCsl CI0Cc00 KOPPEKIIUU UCXOTHBIX JaHHBIX, KOTOPBIH OTHOCUTCS K €IMHOJIMYHBIM
croco0aM TMepecMOTpa U COTIIACOBAHUS OIICHOK CaMHM JKCIIEPTOM U TPEAIOoJiaraet
3apaHee HEU3BECTHOE YHCJIO IUKJIOB IMEPEeCMOTpPa U M3MEHEHHS 3HAYEHUH IKCIepT-
HBIX OIICHOK C TTOBTOPHOM MPOBEPKOM Ha COTJIACOBAaHHOCTH, JIO TEX IOp, ITOKa He Oy-
JeT JOCTUTHYT JOMYCTUMBIH YPOBEHb COTJIACOBAHHOCTH OICHOK.

Taxoit orck B OOJIBIICH Mepe ClTydaeH, Tak Kak He 3aJaH MEXaHW3M yMEHBbIIIe-
HUSl HECOTJIAaCOBAHHOCTH AKCIIEPTHBIX OLIEHOK (OTCYTCTBYET KPHTEPH HM3MEHEHHS
oreHOK). KpoMe TOoro, 3TOT MOKMCK KpalHe TPYIOEMOK U TpeOyeT MHOTOKPATHOTO 00-
paleHHs K SKCIEPTY € MEIbI0 MePECMOTPa UCXOAHBIX U BHOBb MOJYYCHHBIX JaHHBIX
Ha TIPEeIMET UX COTJIACOBAaHHOCTH. [[OMUMO BCETro mpodero, OH HE MOXKET OBITh UC-
M0JIb30BaH B aBTOMATHUYECKHUX CHUCTEMax I KOPPEKIMUA CyOBEKTUBHO TOTyYEeHHOU
WHPOPMAITUU TIPY IPUHATAN PEIICHUH.

Jlyis pactmpeHust 00JIaCTH MTPUMEHECHUS METOJIOB aHAJIM3a UePapXUil BOSHUKACT
HEOOXOIMMOCTh B pa3pabOTKe CIOCOOOB aBTOMATUYECKOTO COTJIACOBAHUS IKCIEPT-
HBIX JIAHHBIX TIPH HEJOIMyCTHMOM YPOBHE HECOTJIACOBAHHOCTH.

[Ipumep. Ilmanupyercs MPOBECTH 3KOJOTUYECKYIO pa3BelKy 2-4 TEppUTOPHIA.
Kak paccrtaBuTh MpUOPUTETHI IPU BHIOOPE OYEPETHOCTH AHATU3ZUPYEMBIX TEPPUTO-
puii?

JomyctuM, 4To B pe3ynbTate oroopa o unaekcy I Beiopansl 4 teppuropuu: Al,
A2, A3, A4. Jluno npunumartoiee pemenue (JI[P) o Beibope nepBoouepeaHou Tep-
PUTOPUM I IIPOBEIACHUS DKOJIOIMYECKON PA3BEAKHU IIBITACTCA ONPEACIIUTD IIPUOPH-
TeT npoekToB (al, a2, a3, a4). [Ipu 3TOM y HEro eCTbh HEKOTOPhIE COMHEHUS B PEIpe-
36HTATUBHOCTH METOJMKHU OLICHUBAHMS 3HAYCHUs MHAEKcA I, KoTopas, neicTBUTENb-
HO, BecbMma ycioBHa. K Tomy xe JIIIP nmeer coOCTBEHHBIE B3IUISIIBI HA IPUOPUTET-
HOCTb yKa3aHHBIX MPOEKTOB M MCIOJIb3YET HEYUYTEHHBIE B METOAUKE UCTOYHUKHU WH-
dbopmanuu.

210 npuBoaut JITIP k cnexyroiieil pacCTaHOBKE TPUOPUTETOB:

OOpaTHO-CUMMETPUYHASI MaTPULIA PE3YJIHTATOB IMOMAPHOTO CPABHEHUS
MPUOPUTETHOCTH 0OCIIEI0BaHUS TEPPUTOPUI

MpoekTt A1 MpoekT A2 MpoekT A3 MpoekT A4
MpoekT A1 1=an=(al/al) 5= a,=(a1/a2) 6= as=(a1/a3) 7= au=(al/a4)
MpoexT A2 1/5= ax=(a2/al) 1= ax=(a2/a2) 4= ax=(a2/a3) 6= ax=(a2/a4)
MpoekT A3 1/6= az1=(a3/a1) | 1/4= as=(a3/a2) 1= asz=(a3/a3) 4= az=(a3/a4)
MpoekT A4 1/7= an=(adlal) | 1/6= an=(adla2) | 1/4= a,s=(a4/a3) 1= au=(ad/ad)

N3 stout Mmarpuusl ciexyet, uro JIIIP ormaer siBHBIM NPUOPUTET TEPPUTOPUU
Al (pu KOTMYECTBEHHOW OLIEHKE CTEMEHU COIIACHsI HECKOJbKHUX JKCIEPTOB
TPaJMIIMOHHO UCTIOJIb3YeTCS KOA(PPUIIUEHT KOHKOPAALINH).
B cooTBeTcTBHM C PacCMOTPEHHBIM BBIIIE AJTOPUTMOM HEOOXOAMMO HAUTH
MaKCHUMaJIbHOE COOCTBEHHOE 3HAUCHHE Amax MATPHUIIHI { a; }



Jliist cipaBku. MakcuMaabHOE COOCTBEHHOE 3HAYCHUE Amax MATPHIIBI { a; | SB-
JISIETCS PEIICHUEM XapaKTEPUCTUIECKOTO YPABHCHHS:

a, - A ap a, ay H
etD lVa, ay,-4A Qs Aoy DZO
0 1a, 1a,, ay;-14 as, o=+

ﬁl/a14 1/a,  1/ay, a44-/\ﬁ

D710 ypaBHEHHE yeTBepTOro nopsaka. CloxHOCTb U TPOMO3JAKOCTb €ro MoJy-
YyeHHUs1 00yCIIOBIIMBAET UCIIOJIb30BaHUE MPUOIMKEHHBIX METOI0B COOCTBEHHBIX
3HAYEHUH A, OJUH X KOTOPHIX, COOCTBEHHO, U ObLI IPUBEJEH B METO/IMKE.

B uneansuom Bapuante (koraa JIIIP «3HaeT aGCOMOTHYIO UCTUHY OyayLIErO»,
B COOTBETCTBHUE C YEM U PACCTaBUJI MPUOPHUTETHI) BEKTOP:

SIBJISIETCS. COOCTBEHHBIM BEKTOPOM MATPHIIBI { a; } ¢ COOCTBEHHBIM 3HAUCHUEM
n=4, TO €CThb:

H a, a,, a; a14H HalH HalH
L . /a, a,, A,y Ay [l Da2D: , fa2f
{ a;} @=na wnm HarIsAAHEE: Ua, 1/a, an a,00a30 " Da3l-

ﬁl/am 1ay, 1/ay a44ﬁ ﬁa4ﬁ ﬁ‘mﬁ

Ho neno B Tom, uto JI[IP-4enoBek, KOTOpHIN Bcera CyObeKTUBEH U, «HE
3Has Oyayuieroy», aenaet omuOku. [ToaTomy:

H a, a, a; aMH HalH HalH

Dl/alz azz a23 a24 D |]a2D _ DaZD - 1
- a. =
D]/a13 1/6123 s, a,, 0 Da3D maxDa3D, HpI/I Z ; .

ﬁl/am 1/a,, 1/ay, a44ﬁﬁa4ﬁ ﬁa4ﬁ 3N

PaccmarpuBas matpuna { a; } SBJISETCS MOJOXKUTEIBHOU (Bce ee aie-
MEHTBI CTPOTO OOJIBIIIEC HYJIS).
CornacHo teopeme Ileppona-®Opobenuyca ee Haubosblllee COOCTBEHHOE 3Ha-
YEHUE Amax TMOJOXKHUTEIBHO, & COOTBETCTBYIOUIUN 3TOMY HamOOJbIIEMY COO-
CTBEHHOMY 3HAYE€HHMIO COOCTBEHHBI BEKTOP d HMEET IOJIOKUTEJbHBIE KOOp-

mrHaThel: ar>0.
4

BBenennoe ycioBue z a; =1 BbIJIENSACT €AMHCTBEHHBIM COOCTBEHHBIN BEKTOP C
i=1

IMOJIOKUTCIIbBHBIMU KOOpANHATAMU, ITPUYCM:

minZai.sA SmaxZa

I<i<4 <ig
S W leicd T 4

iJj

Konen cnpasku.



PaccuntaHHbIE B COOTBETCTBUU C IPUBEICHHOW METOJUKON BECAa aHAIIU3UPYeE-
MOM 00paTHO-CUMMETPUYHOW MATPHUIIbl PE3YyJIHTATOB IOMAPHOIO CPAaBHEHUS
MEPCIEKTUBHOCTH MTPOEKTOB MPEICTABIEHBI CIEIYIOIIUM BEKTOPOM:

HO,614H

B 00,2391
eca 50’1035.

ﬁo,o45ﬁ

Amax] = 4,422,
[Ipu npyrom noaxone K OUEHUBAHUIO Amax:
H 1 5 6 7H HO,614H H2,738H
gl/s 1 4 67 00,2390 1,041
tax {Becli=0y /6 14 1 40001030 Do4a42-

1/7 1/6 1/4 1@@0,045@ ﬁo,wsﬁ

N3  uwmcen: 2,738:0,614=4,462, 1,041:0,239=4,367, 0,444:0,103=4,311,
0,198:0,045=4,421 B xadecTBe NPHUOIMKCHHOTO COOCTBEHHOI'O 3HAYCHUS HC-
MOJIb3yEM CpEJIHEE:

Amax2=(4,462 +4,367 +4,311 +4,421 ):4=~ 4,390.
C y4eTroM OLEHKH Amax] uHAEKC cormacoBaHHOCTH OCI1=0,156. nst Amax2
0C2=0,145.
Hamomuaum, yto Benuunna OC pomxHa ObITh nopsiaka 10% unu MeHee, 4ToObI
ObITh mpuemiieMol. B HexoTophix ciydasx gomyckaercas OC no 20%, HO He
6onee, nunaue JII[IP Hamo mpoBeputh cBou CyxAeHUS (IPOTUBOPEUYUBOCTh HH-
dbopmaiuu Belllie HOpMbI). B 3TOM ciiyyae mpuHsTHIE penieHus: Oy1yT XapakTe-
pHU30BaThCs OOJBIION HETOYHOCTHIO U OY€Hb HU3KUM Ka4€CTBOM.
IIpuBeneHHBIN TpUMEP MOKa3al BO3MOKHOCTh OLICHUBAHUS IIPUOPUTETOB IIPU
MOTIAPHOM CPaBHEHUHU BaXKHOCTH 00CIIeI0BaHUS BRIOPAHHBIX TEPPUTOPHIA.
ITomy4yeHHbIE pacUETHBIE 3HAYEHHMS MOKa3alu sIBHYIO npeas3stocts JIIIP k
OIICHUBAHUIO TTPUOPUTETHOCTH OTOOPAHHBIX JJIsi OOCIICIOBAHMS TEPPUTOPHUH C
OJIM3KUMU 3HAYEHUSIMU 1O XapakrepuctukaM uuuekca I. Ilpu s3TomM HeoOXo-
UM TEPECMOTP UCXOAHON MH(MOpMaLNK, TPUBJICYCHUE JOMOJIHUTEIbHBIX UC-
TOYHUKOB €€ MOJy4yeHus, aHanu3 MoTuBOB JIIIP, ormaBuiero siBHOE mpenmno-
yreHue tepputopun Al.

a OIICHKa
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