I'nasa 5. Metoa pyHKUIMH XKeNATETbHOCTH

Kpome koHCTpyHpoBaHHS ¥ 0OOCHOBAHHA CAMUX OHWOJIOTHYECKHX HMHIEKCOB, JJIS Iie-
7€ OLIEHKH COCTOSHHA 3KOCHCTEM HEOOXOJMM METOJA OTOOPAKEHHS MHOMKECTBA BCTpE-
YAIONTUXCS 3HAYCHUH WHICKCOB HA KaKYIO-IMOO PAa3HOBHIHOCTH MIKAJBI “HOPMa — TATOJNO-
rusg’” (Oaronoayyre — HeOIaromoayyue), HampuMep, MeTo (PyHKIHUH JKETATeTbHOCTH.

[Ipucymee GyHKITHH KeTATETHHOCTH COOTHECEHUE TEKYIIETO 3HAYECHUS TOW WM HHOU
WHAUKATOPHOM XapaKTEPUCTHKH C MAKCUMYMOM (WJTH 3TAJIOHOM) BXOAHMT B MeTon barens
— OJTHY W3 MPOIIEAYP OIIEHKH BO3ICHCTBHA Ha OKpYykaromnyto cpeny (Brop:xkenwue..., 1983).
Jind uened SKOJOTHYECKOTO KOHTPONA 3TOT Metod ocymecTBiasercs A.M.CrenaHOBbIM
(1986, 1988, 1990, 1991). B mpyro# QyHKIHMH KEIATEITBbHOCTH YYTEHO, YTO HAHOOJEe Ke-
JaTeIbHa HEOTITHYUMOCTD TEKYIIETO COCTOSHUS OT KOHTPOJIA, a TIOBBIIIEHHE OOWITHA WHU-
KaTOPHOTO OPraHW3Ma TaK K€ HEKENaTeNbHO, Kak M ero cHwkenne (Caxapos, Mmpsm,
19826). B mpyrux mpocTeix QyHKIHAX JKETATETPHOCTH HAUMOOJIEE KEIATETbHBIM TPHU3HAET-
cs HamOoyiee BeposATHOE (wame Bcero Berpeuaromeecs) coctosaue (Caxapos, Mmpsmm,
1982a) wim muoronetHee cpemuee (Caxapos, 1982). Ya00HOW M 4acTO WCIONB3YyEMOW B
IKOJIOTHH ABIsiCTCs (pyHKIMs KenarenpHocTH Xappuarrona d = exp(-exp{-y'}) (Kanuuauu u
ap., 1991; Caxapos, Unesm, 1982a; ®enopos u mp., 1982), rae Y— KoIUpOBaHHOE 3HAYE-
HUE TIPU3HAKA.

[TokazaHo, 4T0 (PyHKIHS JKENATETHHOCTH MOJKET OBITh C yCIIEXOM HCIOIB30BaHA TIPH
OILIEHKE KavecTBa MpupoaHbix Boa (Makcumos, 1980; Makcumos u ap., 1983), mpu ouenke
COCTOSTHHA JTAOOPATOPHBIX TOIMYJALMNA TI0 KOMIUIEKCY 3KOJIOTO-(hPH3HOIOTHYECKHX TTOKA3a-
tenewt (Tamapuna u ap., 1981), a Taxke Kak 0OOOIMEHHBIN TTOKA3ATENb COCTOSTHHUA COOOIIe-
CTBAa TPU HM3YUYCHHUH NEHCTBHA 3arpsa3HuTened Ha skocuctembl (CumoHoB W ap., 1987,

Kaitala, Maximov, 1986). Ha ocHOBe HAKOTIJICHHOTO OTBITA MPUMEHEHUS YKA3aHHOTO TOI-
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X0Ja K Pa3IMYHBIM SKOJIOTHYECKUM 3aJa4aM Pa3pad0TaH psAA OTMCAHHBIX HIDKE TPAKTHYE-
CKUX TIPHEMOB, OOJIETYAIOIIUX TMOCTPOSHHUE TIKAIT YACTHBIX JKETATEIFHOCTEN C YYETOM CIie-
nupuku o0bekTa uccenosanus (Hocos u ap., 1997).

Pacyer ¢pyHKIMH KeTATETPHOCTH HAYHHAIOT C BRIOOPA U KAKIOTO YKOJIOTHIECKOTO
¢axropa mKamel Ha oTpe3ke oT O 1o 1, Tako#, YTO 3HAYEHHUAM 3TOTO (pakTOpa, Hambojee
ONMaroNpUATHBIM JIsI HOPMAaJIbHOTO (DYHKIIHOHUPOBAHUSA 3KOCHCTEMBI, COTIOCTABITIOTCS
3HaueHus1, Ouskue K 1 (00braHO OT 0.6 710 1). Tem ke ypoBHAM (akTopa, KOTOPHIE MO Ka-
KHM-JTHOO COOOPaKEHHUAM CUHTAIOTCA "TUTOXHMH', JAFOTCS HA INKAaje JKeIaTeTbHOCTH 3HA-
yeHus, omaskue K 0 (00braHO0 0T 0 10 0.4).

PaznuyaroT 1Ba OCHOBHBIX BAPHAHTA TMOCTPOCHHA INKAJ JKENMATEIbHOCTH. C OJHOCTO-
POHHUM U C IBYXCTOPOHHHUM OTPaHWYCHHEM. B mepBOM M3 HUX 3aJaeTcs UMb OJHO "KpH-
TH4ecKoe" 3HavyeHWe (pakTopa, HampUMep, MAKCHMAIBHO JOMYCTHMBIH YPOBEHH KaKOTO-
HUOYAb 3arpsA3HHUTENS. Toraa pe3yibTaT aHaau3a JHOOOHW TPOOBI, B KOTOPOH KOJIHUYECTBO
3TOTO 3arPA3HUTENS MPEBBICUT YCTAHOBICHHOE OIPAHUYEHHUE, OYJEeT OLCHUBATHCA BEITHIU-
HOM »KENATENBHOCTH, HE NpeBbimaromei 0.4, 1 yeM BbIIIE OKAKETCA COJEPKaHUE 3arpsA3HU-
TenA, TeM Ommke K 0 OyZeT sKenaTeTbHOCTh 3TOT0 TokaszaTens. OYeBHAHO, YTO 03 0COOBIX
KOJIcOaHMI MBI TIPUMEM >KEJIATEIIbHOCTh PaBHOM 1 B TOM CjIyyae, €Clii 3arps3HEHUE OyIeT
MOJTHOCTHIO OTCYTCTBOBAThH B TIPOOE.

EctecTBeHHO, YTO A7 HEKOTOPHIX (PAKTOPOB E€IWHCTBEHHOE OTPAHMYCHHE MOJKET
OBITh YCTaHOBJIEHO CHU3y. Hampumep, B Bogoemax damie BCETO OOpammarOT BHHMAHHE Ha
HEXKETIATENTPHOCTh CHW)KCHHSA KOHLEHTPAIMH PACTBOPEHHOTO KHCIOpoda. B »Tom ciydae
MUHHUMAJIbHBIM 3HAYCHHAM COJEPIKaHUSA KHCIOPOoJa OyayT COOTBETCTBOBATh U MHUHHMAJIh-
HbIE 3HAYCHHS KEIIATEITHHOCTH.

JIsist OONTBIIMHCTBA Ke OMOTHYECKUX M AOMOTHYECKUX (DAKTOPOB B IPHHLUIIE JOKHBI
OBITh YCTAHOBIIEHBI KAK MHHHMAJIbHBIE, TAK U MAKCHUMAaJIbHBIE AOMyCcTUMbIe ypoBHU. Crio-
cO0 MX YCTaHOBJIEHUS 3aBHCHT OT CTETICHH M3YYCHHOCTH TOM KOHKPETHOU SKOCHCTEMBI, IS
KOTOPOU OHHU OTNpeAeTAtoTcsa. B kauecTBe epBOTO MPUOMIKEHUS MBI CUHTAEM, YTO TIPOIIIE
BCET0 CTPOUTH HIKATY KENATETHPHOCTH HA OCHOBE SYMIMPUYECKON (PYHKIIMK pacTipeaeneHUs
COOTBETCTBYIOLIETO SKOJIOTHIECKOTO TTApaMETPa.

OTEeHKH KENATeTPHOCTH KAKIAOTO M3 TOKa3aTesel, MOMyUYeHHbBIE TT0 TPEeIaraeMoMy
METOIy, 00Pa3yIOT MATPHUILYy TOH K€ PA3MEPHOCTH, YTO M MATPHIIA UCXOTHBIX JAHHBIX. DTa

HOBaA MaTpulia MOXKCT OBITh npoaHaIU3UPOBAHA JFOOBIM H3 CTaHAAPTHBIX MCTOAOB MHOTI'O-
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MepHOro a”anusa. [Ipu 3ToM, MeXQy MPOYMM, MPEOAOIEBAIOTCA TPYAHOCTH, CBA3AHHBIE C
Pa3THYUAMH B Pa3MEPHOCTH (PHU3HUECKH PasHOPOAHBIX (pakropos. Eciu, k mpumepy, mocra-
TOYHO HEIIETO BBHITIAAUT Bompoc: "UTto Ooibiie — Temmeparypa 15°C wm coneHoCTH
25%0?", TO aOCOMFOTHO OCMBICIIEHHBIM OYJIET CPABHEHHUE KEIATCIIbHOCTH JJIT TEMIIEPATYPhI
dt = 0.7 u sxemaTeIbHOCTH T cojerocTr dS= 0.2, eciu Al KAKOTO-IHO0 KOHKPETHOTO pe-
ruoHa MHpOBOIro OKeaHa TEMIIEpaTypa 15%C 6nm3Ka K OOBIMHOM B JAHHBIA MOMEHT BpeMe-
HH, a COJIEHOCTh — 3HAYUTEIHLHO HIKE, YeM HopMajbHas (35%o).

JIns mpeaBapUTENBHOM, CBOETO POJa PEKOTHOCHUPOBOYHOM, OLIEHKH 3KOJOTHYECKOU
CUTYaIlUH TOCTATOYHO PacCUUTAaTh 0O0O0OHICHHYIO JKeNaTenbHOCTh: D = #Yd) Xd,%,..d; , Tne

di — skemaTenpHOCTH I-r0 mapaMeTpa, a M — YHCIIO0 TMapaMeTPOB, MCIOIb30BAHHBIX IS
pacueTta. [Ipu 3TOM MMOXKET OBITH MEHBIIIE OOMIETO YHCIIA U3YUYAEMBIX TTAPAMETPOB.

Benwunna 5TOM OOOOMIEHHOM >KENMATETPHOCTH MOXET CIYKHTh HEKOTOPOH HHTE-
TPaNbHON MEPOH OTKIOHEHHUS COCTOSTHHA SKOCHUCTEMBI OT HOPMBL. B mmeansHOM ciydae s
aOCOFOTHO HEHAPYIEHHOW 3KOCHCTEMBI BenmnunHa D nomkHa ObITh paBHA 1, a ecltd XOTA
Ob1 oxHa W3 BemmunH 0 okaxkeTcst paBHoi 0, oueBHAHO, uTO B D = 0 (mompoOHee 00 3TOM
cMm. Makcumos, 1980).

Bo3moskHBI cniemyromupe criocoObl MOCTPOCHUS (PYHKITHH JKENATETbHOCTH:

— Yepes3 yKa3zaHue HanOoJee JKeIaTeIbHOTO 3HAYECHUS Ha OCHOBE BHJIA SMITHPHIECKOH
(YHKIMH pacTipeie]ICHAS U3MEPSIEMON BETHYNHBI;

— TI0 JIEBOW W MPABOM I'PaHULIAM JHANA30HA KENATEIbHBIX 3HAYCHUN,

— TI0 JIEBOM TPAHUIIE U MECTY PACIIONIOKEHHUS ONTUMAITBHOM KETTATEIbHOCTH;

— TI0 TIPaBOW TPAHUIIE U MECTY PACIIONIOKEHHUS ONITUMAITEHOM KEIATEIbHOCTH.

[Tocme BBIOOpa crocO0a MOCTPOCHHS (DYHKIIUU KETATEITEHOCTH CTPOUTCS SMITHPUYC-
ckas (pyHKIMSA pacrpeeleHHs pacCMaTPUBAEMON BEIMIMHBI U COOTBETCTBYIOIIAS €H BEPO-
atHocTHasA ¢yHkuma. Ha rpaduke ¢ynkimm pacnpenenenus (puc. 5.1) MOKHO yCTaHOBUTH
TpeOyeMoe 3HaueHHne nepeMeHHOU. [locime BBOAa Bcex mapaMeTpoB (PyHKIIMH KeTaTeIbHO-
ctH crpoutcs ee rpaduk. [1o TOpH30HTANBHON OCH OTKIIAIBIBAIOTCS H3MEPEHHBIE 3HAUCHHA,
MO0 BEPTHUKATBHOH — COOTBETCTBYIOIIHE UM MKEJIATETHHOCTH.

Hcnonbs3yeMble 1 pacdeToB (GOPMYIIBI ABIAIOTCA YaCTHBIMH CITydasMu 00men ¢op-

MYJIBI U (DYHKITHH JKENAaTETbHOCTH, MHOTOKPATHO OMTUCAHHOM B JIUTEpaType (CM. HamIpH-
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Mmep: Amiep u ap., 1976). Ilepeuncaum >Tu GOPMYITBI AT KAXKIOTO U3 BHIMETTPUBEACHHBIX

CTIIOCOOOB TIOCTPOCHUS JKENATEIIFHOCTEH.

YacToTa

H = 85.1ZZE+0
f{(X) = 0.9045
H{X) = 38.8942Z

K.HE'E: 1.953E+0D

4
Jf
T 1 |
Ml HagliiaHa Max
cpenHee 3HAYPHHP MepeMeHHON

Pucynox 5.1. 3aganue nmapameTtpoB (pyHKumH xenarensHocTH 11 nepemenHod BIIKs mo nesol u npasoit
rPaHUIaM ONTUMAJIBHOIO AHAna3oHa. X — abCcuucca TEKYINEro 3HAYCHUs MepeMeHHoM, f(X) — mons usme-
peHHil paccMaTpuBacMoro mpusHaka, He npesocxomamux X, N(X) —  KOmH4YeCTBO M3MEPEHHH W3 0OIIEro

4HCIIA, HE MPEBOCXOAAIIHNX X, X op — 33JaBacMas JIEBas IPaHMIA ONTHMAJILHOTO AuanasoHa X

Ilocmpoenue Gynxyuu dcenamessHOCmu NO SMAUPUYECKOU (YYHKYUU pacnpeoeneHs
Ha ocHoge 3a0anusi Hauboee dceramenvuo2o sHauvenus. Iycts X — Fon(X) skciepumeH-
TanbHas QYHKIHS pacnpe/ie/icHus CiydaitHoi BemmuuHbl X. O003HaunM depes Y(Z) yHk-

wuro s z [0,1].

( OHT)

[] []
xpﬁ 2(1-2) ZD[O,I];

Torma uckomast pyHKIHs KemaTeabHOCTH ecTh cyneprosuttus QyHKIui G(X) = Y(Fowen(X)).
EnWHCTBEHHBIM MapaMeTpoOM, 3aJaBACMBIM TPH YKa3aHHOM CII0COO€ TOCTPOCHHUS JKea-

TETHLHOCTH, SIBIIIETCS BBIOOP YHCHA Z,;; U3 muamnasoHa [0, 1].
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CMbBICHT TaKOTO TPEe0OPA30BAHKS CBOJUTCH K CTAHAAPTH3AIMN UCXOAHOW TIEPEMEHHON
Y TIPH 3TOM BEJIMYWHA JKEJTATEIHPHOCTH TOJTy4aeTCss TeM ONFbke K 1, YeM MEHbIEe OTKIIOHE-
HUE X OT HEKOTOPOTO 3HAYEHUS, IPUHATOTO HAMH 32 ONITHMAaJIbHOE. BBIOOP COOTBETCTBYIO-

IIET0 YUCNIA Z _ NIENAETCS HA OCHOBE SIMIIMPUYECKOH (QYHKIMK PACTIPENIENICHHS. BEJIMYUHBI X,

YTO B WU3BECTHOM MEpPE OTPAXKAET MPEJCTABICHHUE O CTATUCTUUYECKOM HOPME, KaK O TaKOM
WHTEpPBajie 3HAYEHUH 3KOJIOTHYECKOTO MOKA3aTels, B KOTOPOM OHH Yamle BCETO HaOIoIa-
FOTCA B JUIMTEIBHO CYINECTBYIOIIEH HEHAPYIIEHHOW 3KOCUCTEME.

Ilocmpoenue ynrxyuu scenamensHOCmMu NO MeChy pAchONONCEHUs! 1e60l U NPAsoil
epanuy ouanasona dcenamenvuoix usmeperull. IlycTb 3HAYEHUS Xiep U Xypap OMPEAEIAIOT
JMATIA30H JKeJIaTeIbHbIX H3MEPEHHH paccMaTrpuBaeMoi BemuunHbl. O003HaYMM uepes Z(X)

2x—

Ynep ~ *npas

BCIIOMOTATEbHYIO (DYHKITHIO OT X — Z(X) = . Torma ’xenmaTembHOCTh B TOUKE

Ynpas ~ Xnes
X Oyaet BeraucIsThes mo popmyre G(X) = exp (- Z(x)).
Iocmpoenue ynkyuu dHceramenbHOCMu o 1e60tl epAnuye U Mecmy PAcnopoNCeHUs.
ONMUMAIBHOT JICeaamenbHoCmy. Y YMThIBas CAETaHHbIE paHee 0003HAYECHMS, BBEICM BCIIO-

XX
MoratebHy 0 QyHKIHIO X —» Z(X) = (X~ ¥om) W OTIPEJICITAM JKEJIATEIPHOCTh H3MEPEHHS X

xOl'[T xJ'IeB
Kak BexunHy G(X) = exp (- Z'(X)).

Ilocmpoenue gynxyuu dxcenamenbHocmu No NPAGoli cpanuye U Mecmy pacnorodCeHust
onmumanvHol Jceaamenvuocmy. YKenaTenbHOCTh BBIYHCISIETCS TI0 TOH ke (OopMyJie, YTO B
MYHKTE 3, TOJIBKO BO BCTIOMOTaTENbHOM (DYHKIHHU Xyep 3AMEHACTCS HA Xyppap-

B npuBeAcHHBIX HUKE MPUMEPAX HMCMOIb30BAHbBI JAHHBIE THAPOXUMHYECKUX aHAIIH-
30B 94 po0, cOOPAHHBIX MPH OLEHKE KaYeCcTBa BOJ B PAJIE MAIBIX pek MOCKOBCKOM 00Oac-
td. Cpeou MHOXKECTBA W3MEPEHHBIX TOKas3aTrened ObUTH BBIOPAHBI TaKHE OOIIEITPHHATHIC
mapaMeTpsl KadecTBa NpecHbIX BoJ, Kak bIIKs (OnmoxmMudeckoe moTpedneHne KUciopoaa
3a 5 CyTOK) M KOHIIEHTPALHA PACTBOPEHHOTO KHCIOPOA.

Ha puc. 5.1 mokazana ¢ynkums pacmpenenenus nepemenaol bIIKs, ncnonszoBanHas
MIPH BHIOOPE MAapaMeTpoOB s IBYXCTOPOHHETO orpaHuueHus. Bun rpadmka cooTBeTCTBYET
TOMY MOMEHTY, KOT/Ia y?KE 3aJaHa JieBas TPaHHIIA JOITyCTHMBIX 3HAYCHHUH (B 3TOM TIPUMEPE
MPOU3BOJIBHO B3ATO 3HAYECHHE Xyez = 1.953) M MPOUCXOIUT YCTAHOBKA BEPXHEH TPAHULIBI

Xupas = 9.122. JlaHHBIE TPAHULIBI COOTBETCTBYIOT OJIATOMONIYYHOMY KJIAacCy KauecTBa BOJ MO
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BbIIK5 B cooTBeTCTBHH ¢ 6-0aUTBHBIM KIaCCH(UKATOPOM KA4YeCTBA 10 THIPOXHMHYECKUM

nokazatermsiM (Oxcurok u ap., 1993). Ha rpaduke mpu 3TOM TpoBeAeHA BEPTHKAIBHAS JIH-

HUS, YKA3BIBAIOIAS TTOJIOKEHUE BEPXHEH TPAHUIIBI HA OCH a0CITUCC.

AemTeHOCTE
1
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/ \
'} 4
f L
/ \
/ \
Ij 4
/ e
.z"-'lllr N
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e I | | .
min MO aSHS P
.:I:.EDIHEE FHaveHHe [IepeMeHHOHN

Pucynox 5.2, ®ynkuus xenarensHocTH nepeMerHoi BIIKs, moctpoenHas no mHboOpMamyu o IeBOH U

HNpaBoM TrpaHuLAX ONTUMAJIBHOIO JUANA30HA

Ha puc. 5.2 mokasan rpaduk (yHKIUH KETATENHPHOCTH, PACCYMTAHHOW JIJIST TIEPEMEH-
HoM BIIK5 mpu BEIOpaHHBIX TaKUM 00pa30M OBYXCTOPOHHUX TpaHumax. I1o stomy rpaduxy
JIETKO BUJIETh, YTO HAMBBICIIAS KEIIATEHHOCTD, T.€. "Omaromonyunsie” 3HaueHus bIIKs, ot-
HOCATCA K WHTEPBATY BOJHM3M CPEIHUX W MEAMAHHBIX BEJTUYHH (T.€. 3HAUCHUH B JHAIIA30HE
2.9-4 mr Oy/m). Camble ke OOJBIIHME U cCaMble Majble 3HaUYeHUs (Bbimie 5.5 mr Oy/n Wi HU-
xe 1.8 mr Oo/n) MpUHUMAIOTCS B JAHHOM CIIy4Yae 34 COBEPIICHHO HEKEIIATEIbHBIE W UM
MIPHUITACHIBAIOTCSA 3HAYCHUS JKENATEIbHOCTH, ONM3KHE WITH MPAKTHYECKH paBHBIE 0.

BapuanT ¢ orpanudeHuem ciieBa 1jia nepeMeHHoN "KoHIEHTpalus Kuciaopoaa” moxa-
3aH Ha puc. 5.3. BojgHe €CTECTBEHHO, YTO I COACPKAHUA B BOJIE KMCIOPOAA €TI0 MAKCH-
MaibHasA KOHICHTpawA (B 1aHHOM npuMepe 14.83 Mr/im) mpuHsaTa 32 ONMTHMANBHOE 3HAYE-
HHE. B xauecTBe MMHUMAIBHO JONMYCTHMOW B JAHHOM IPHUMEPE MPUHATA KOHUEHTpauusa /7
MT/II.

Ha puc. 5.4 s Toi ke MepeMEeHHOM TTOCTPOoeHA (PYHKITHS JKeJIaTeIbHOCTH, OCHOBAH-
Has JIMIIb HAa SMITHPUYECKON (PYyHKIUHM pacmipeaeieHus nepeMeHHoW "KoHueHTpamus Ku-

ciopoaa” B MUCCIIEAOBAHHBIX MPO0aX M MPH YCIOBHH, YTO 34 ONTUMYM TPUHATO 3HAYCHHE
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KOHIeHTparmu 8.366 Mr/n, OMM3K0oe K MEHaHe U CPEAHEMY apu(pMeTHYecKOMy. JTOT TpH-

MEp MOJCITUPYET CUTYAIHIO, KOTAa & Priori HU4ero He M3BECTHO O 3HAYCHHH HEKOETO TOKa-

HemTelhHOCTE
1

I | | I
min mas
HMadkHaHa3

cpenHee FHayeHMe [TepeMeHHON

Pucynox 5.3. ®ynkuus xenatenpHocTH nepeMeHHOH "KoHueHTpauus kucimopoaa”, mOCTPOCHHAs O HH-

dopmalyu O JICBOM MPAHUIIE U ONITUMAIPHOM 3HAYCHUH MCPEMEHHOM

3arens A 00CTACTOBAHHOH SKOCHCTEMBI, & B pacyeT MPHUHHMAETCS JIMINb MPHBEIACHHOEC
BBITIIE COOOpPAKEHHE, YTO B ONArOTIONYYHOUM SKOCHCTEME JTFOOO0M MOKA3aTellh €€ COCTOSHHSA
yaie MPUHUMACT 3HAYCHHSA BHYTPH HHTEPBaa €ro BO3MOXKHBIX M3MECHECHHH M PEke — Ha

KOHIIAX 3TOr0 HHTCpPBAIa.
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HKerarTe LHOCTE
1
- [ | | :
man FSOASHS ———
cpeones 3HaYeHIe [IepeMeHHOI

Pucynox 5.4. ©yHkius xenarenbHOoCcTH nepeMeHHOH "KoHueHTpamms kuciopoia”, mocTpocHHAs MO HH-

¢dopmanyi 00 ONTHMATBPHOM 3HAYCHUH C YIETOM BHAA (DYHKLIH PACIIPEACTICHUS

Hcnonp3oBaHue (1)YHKI_[I/II/I KCIATCIBbHOCTH A1 OLCHKH JKOJIOI'HYCCKOI'O COCTOAHUA

KOHKPETHBIX IPUPOIHBIX 0OBEKTOB OMUCAHO B paszzaeie 8.2.



