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CPABHUTEJIbHBI AHAJIN3 JAHHBIX JIEJOBUTOCTHU
BEPUHI'OBA MOPA
1O JAHHBIM SEA ICE INDEX U MASIE

AHHOTALIUA

BoInonHeH cpaBHUTEIBHBIN aHAIN3 JIEAOBUTOCTU beprHroBa Mopsi, paCCUMTAHHOU 110
nanabeiM National Snow & Ice Data Center (NSIDC) ¢ ucnonp3zoBanuem anroputMoB NASA
Team (Sea Ice Index) m COBMECTHOrO HMCHOJB30BaHMS JAHHBIX MACCHBHOTO MHUKPOBOJHO-
Boro u Buaumoro auamna3oHoB Near-Real-Time DMSP SSMIS Daily Polar Gridded Sea Ice
Concentrations u Sea Ice Concentrations from Nimbus-7 SMMR and DMSP SSM/I-SSMIS
Passive Microwave Data (MASIE-NH). Beruucnens! abcomtoTHas 1 OTHOCUTENbHAS pa3HOCTh
3HaueHuH JegoBuToCcTH o anroput™MaMm Sea Ice Index 1 MASIE-NH ¢ cyTo4HOM TUCKPETHO-
cThio 3a 14 nenoBbix ce3oHoB ¢ 2006 mo 2020 rr. HecMoTps Ha TO, YTO MPOCTPAHCTBEHHBIE
paspelieHus JaHHBIX PAacCMATPUBAEMBIX aTOPUTMOB M KOJIMYECTBEHHBIC KPUTEPUU YCIOBUS
OTHECEHUS MUKCEeJIS K YUCTOM BOJIE WIH JICASTHOMY MTOKPOBY Pa3IN4HbI (CTOPOHA MUKCENS 25 1
4 xm, uaentudukamnus 15 u 40 %, COOTBETCTBEHHO), KPUBBIE CPETHECE30HHOTO X0/1a JISOBUTO-
CTH cuH(pA3HbI, YTO MOATBEPKIAETCS BBICOKUM 3HaUYeHUEM ko duinrenta koppemnsuu (0,92).
YCTaHOBJIEHO, YTO PA3HOCTh 3HAYCHUU JICTOBUTOCTU HE SIBISCTCS KPUTUYHOW M HAXOIUTCS B
npenenax TOYHOCTH PacyeToOB, YTO MO3BOJISECT MPUMEHSThH JTaHHbIE U3 000MX MCTOYHUKOB 0O€3
pacuderta nornpaBouHbIX kodddunrenTos. Jlanasie Sea Ice Index nenecoodpasHo UCIoNb30BaTh
JUISL aHAJIN3a JOJITONIEPHOAHON MEKCE30HHOM M3MEHYUBOCTH, MOCKOJIBKY Psil HAOMIOACHUN C
CYTOYHOM JUCKPEeTHOCThIO uMeeTcs ¢ 1978 . Crenan BBIBOA O TOM, YTO MCIIOJIB30BaHKUE 000-
UX UCTOYHUKOB BIIOJHE JIOITYCTUMO W IPH aHAIH3€e BHYTPUCE30HHBIX (urykTyanuid. OTMeueHa
xapakTepHas yepta Sea Ice Index — ¢ukcanust HamTU4Ks JIbJja HA MIPOTSHKEHUU BCETO TETUIOTO
CE€30Ha, XOTS IO JINTEPATypHBIM HCTOYHUKAM TaKO€ SIBJICHHE B beprHIroBOM Mope XapaKkTepHO
TOJIBKO JIJISl CyPOBBIX TUIIOB 3UM. BEpOsSTHO, 3TO CBSI3aHO C TEXHUYECKUMHU CIIOKHOCTSIMH U/ICH-
TU(UKALIAHY JICJTHOTO TTOKPOBa METOAAMH MTACCUBHOTO MUKPOBOJIHOBOTO 30HINPOBAHUS.

KJIHKOYEBBIE CJIOBA: nenoButocth, bepHroBo Mope, 1aHHbIE JUCTAHIITMOHHOTO 30HUPO-
BaHUs 3emiu, anroputMbl 06padotku SII u MASIE, cpaBHUTENbHBINA aHATTN3
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COMPARATIVE ANALYSIS OF THE ICE COVERAGE IN THE BERING SEA
ACCORDING TO THE SEA ICE INDEX AND MASIE DATA

ABSTRACT

This paper presents a comparative analysis of the ice cover of the Bering Sea. The anal-
ysis was performed according to the National Snow & Ice Data Center (NSIDC) using NASA
algorithms Team (Sea Ice Index) and Near-Real-Time Passive Microwave/Visible Data Sharing
DMSP SSMIS Daily Polar gridded Sea Ice Concentrations and Sea Ice Concentrations from
Nimbus-7 SMMR and DMSP SSM/I-SSMIS Passive Microwave Data (MASIE-NH). The ab-
solute and relative difference of the ice cover values were calculated using the algorithms Sea Ice
Index and MASIE-NH with daily discreteness for 14 ice seasons from 2006 to 2020. Despite the fact
that the spatial resolutions of the data of the algorithms under consideration and the quantitative cri-
teria for the condition for classifying a pixel as pure water or ice extent differed (the side of the pixel
was 25 and 4 km, identification was 15 and 40 %, respectively), the curves of the average seasonal
variation of the ice cover were in phase and that was confirmed by the high value of the correlation
coefficient (0.92). It was determined that the difference in ice cover values were not critical and
were within the calculation limits, which allowed using data from both sources without calculating
correction factors. Sea Data Ice Index data should be appropriate for long-term analysis of inter-sea-
sonal variability, since data series of observations with daily discreteness have been available since
1978. It was concluded that the use of both sources would be quite acceptable in the analysis of
intra-seasonal fluctuations. A characteristic feature of Sea Ice Index was noted — the presence of ice
throughout the warm season. Although according to literary sources, such a phenomenon in the
Bering Sea was typical only for severe types of winters. That was probably due to the technical
difficulties in identifying the ice extent using passive microwave sounding methods.

KEYWORDS: ice cover, Bering Sea, Earth remote sensing data, SII and MASIE processing
algorithms, comparative analysis

BBEJIEHUE

B kagectBe mcrounukoB nmaHHBIX Sea Ice Index (SII) mcmosmn3yer: Near-Real-Time
DMSP SSMIS Daily Polar Gridded Sea Ice Concentrations [Meier et. al., 2021] u Sea Ice
Concentrations from Nimbus-7 SMMR and DMSP SSM/I-SSMIS Passive Microwave Data
[Cavalieri et. al., 1997]. O6a ucTOYHMKA MPEACTABIAIOT COO0I CMYTHUKOBBIE MACCUBHbIE
MHMKPOBOJIHOBBIE TaHHbIE, KOTOPHIC ABTOMATHYECKH 00padaThbIBAIOTCS € MCIOJb30BAHH-
€M OPMTIHHAJBHBIX aJIropuTMOB [Fetterer et. al., 2017]. Ha kaprax-cxemax SII nensnoit no-
KPOB MPEJCTABJICH C MPOCTPAHCTBEHHBIM pa3pelieHueM 25 KM, Py aHalu3e KOTOPOro, MOX-
HO pacCuMTaTh IUIOIMIA/b JIbAA U BBIABUTH TEHICHLUU M3MEHEHHH jenoBuTocTH B CeBEepHOM
u lOxHOM momymapusix. B tekctoBom ¢aiine SII npuBeneHs! 3HaYSHHS TIOMIATN JISASHOTO
MOKpoBa (B KM?) Oe3 ydeTra CIUIOUYECHHOCTH Jibja. M300paxkeHus u Tabmuisl GOpMUPYIOTCS Ha
OCHOBE ©XKEJTHEBHBIX HaOMIONeHN ¢ HOsIOpst 1978 I. u MyOIMKYIOTCS C CYyTOYHON M MECSIYHOM
JHUCKPETHOCTBIO?. J[yisl aHaIn3a TeHACHINIT AKCIIEPThI PEKOMEHIYIOT HCIIOIB30BaTh €KEMECsd-
HBI€ JAaHHBIE, TIOCKOJIbKY €KEeTHEBHBIE COAEPIKAT OMIHUOKH, KOTOPBIE YCTPAHSIOTCS B pE3yibTaTe
nocnenyoiei o0paboTky, T. €. HE B OIIEPaTUBHOM PEKUME.
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OtnuuntensHOM 0cOOCHHOCTRIO AaHHBIX SII sBnseTcs exeromHas (ukcanus ibaa B
bepunroBom Mope B aBrycre-ceHtsope. [1o cBenenmsim, npeacrapieHHbIM B [Ipoekte «Mopsi»
[Tunpomereopomnorus..., 1999], Takoe siBjaeHue Mg CTAHIAPTHOTO OMOPHOTO mnepuoga 1961—
1990 rT. O6BLIO XapaKTepHO TOJBKO JJISI CYypOBOTO THIA 3UM. B Hcciemyemblii BpeMEHHOU Tie-
puox ¢ 2006 o 2020 rr. K cypoBOMy TUIly 3UM ObUIO OTHEceHO 4eThipe ce3oHa 2008, 2010,
2012 u 2013 rr. [Ocaneszo6 u np., 2021]. Bnonne Bo3MoXkHO, uTO (pukcanus JbJa B JETHUN
nepuoji 0OyCIIOBJICHA CIOKHOCTAMU UACHTH(UKAIMK JICASTHOTO MOKPOBA MPU MOBBIMICHHON
BIQXKHOCTH aTMOC(EPHI U YCIOBUSIMH 00pabOTKHU JaHHBIX: cornacHo anroputmy Sl mukcens
3aKpaluBaeTcs OeNbIM (T. €. CYUTAETCs] TOKPBITHIM JIbJAOM IMOJHOCTBIO) MPU KOHUEHTPALUU
JeNISTHOTO TOKpoBa >15 % [Anekceesa u np., 2020, Fetterer et. al., 2017].

Ucxonapivu 3HaueHusMu 1511 MASIE-NH (MASIE) sBistorcst 1aHHbIe HHTEPAKTUBHOM
MYJIBTUCEHCOPHOUW CHCTEMBI KapTupoBaHusl cHera u Jibaa (IMS), koropbie 00padaThiBatOTCs B
Hanmonansnom nenoBoM rieHTpe CLIA (USNIC) ¢ ucnonszoBanuem anropurma NASA Team.
Onu apxusupytorcst B NSIDC u npeacTaBieHbl B TpeX BapuaHTaxX pa3pelieHHsi CO CTOPOHOM
nukcens 1, 4 u 24 km (IMS Daily Northern Hemisphere Snow and Ice Analysis at 1 km, 4 km,
and 24 km Resolutions data set) [USNIC, 2008]. Hecmotpst Ha TO, uTOo HabmoaeHus IMS
MPOU3BOMATCS C CYTOUHOU NHUCKPETHOCTBIO ¢ 1997 1., anroputm o6padorku MASIE 0wt
3aJieiicTBOBaH TObKO ¢ 1 suBaps 2006 T. 1J1s MPOCTPaHCTBEHHOTO pa3pelieHus 4 Km, a co
2 nexabps 2014 r. — mist pazpemenust | kM. BaXHO OTMETHTB, YTO MO YCIOBUIO aITOPUTMA
0o0pabotkn MASIE nukcenb cU4UTaeTCs MOTHOCTHIO MOKPBITHIN JBOM, €CIIM KOHIIEHTpA-
uus apaa cocrapisieT >40 % [USNIC, 2008]. OcobeHHOCTRIO 00pabOTKH JaHHBIX aJITOPUT-
MoM MASIE sBisieTcs To, uTo nanubie IMS sBastoTCs pe3ynsraroM 00pabOTKU HECKOIBKUX
VCTOYHHUKOB CITyTHUKOBBIX HaOJIOJACHUMN, BKIIIOUas MACCUBHBIE MUKPOBOJIHOBBIE CHUMKH, J10-
MOJIHEHHBIE PEe3yJIbTaTaMU BU3YaJIbHOTO aHaJIM3a JPYTUX UCTOYHUKOB, KOTOPHIE MMEIOT JKC-
NEPTHOE 3aBEpIICHHE.

Takum 00pa3zoM, pacyeTHBIE JaHHBIE 0OOUX AITOPUTMOB O0PAOOTKH UMEIOT OJMHAKO-
BYIO TUCKPETHOCTH | CyT., pa3HOE MPOCTPAHCTBEHHOE pa3pelieHue (25 u 4 kM), pa3anuHbIe KO-
JMYECTBEHHBIE KPUTEPHUH YCIOBUSI OTHECEHUS MTUKCEIIS K YUCTON BOJIE MITH TIOKPHITOMY JIbJIOM
(15 u 40 %). ITosTOMy OMIMOKH B OMPEACIICHUN MECTONONOXKEeHHs KpoMKH SII, B 3aBUCHUMOCTH
OT COCTOSIHMSI aTMOC(ephl, B OTIEIbHBIX CIydasX MOTYT AOCTUTaTh JECITH U Oojee KUiioMe-
TPOB OT MECTOIIOJIOKEHUS KPOMKH, BbluMciIeHHOU aHanuTukoM B MASIE. Kpowme 3toro, cyie-
CTBYIOT OOBEKTUBHBIEC CIIOKHOCTHU UIECHTU(PUKAIIUH JIEJTHOTO MOKPOBAa METOJJaMH MTACCUBHOTO
MHUKpPOBOJHOBOTO 30HIMPOBaHUS Ha (ase enoo0pa3oBanus (HATUYME MOKPHIX HHJIACOBBIX U
MOJIOZIBIX JIBJIOB, KOTOPBIE JOTIOTHUTEIBHO YBIAXKHSIIOTCA B pe3yJIbTaTe aKTUBHOW IITOPMOBOM
NeSITeNIbHOCTH (3aIJIECKH BOJIH M CXKaTHE JibJa), a Ha (a3ze pa3pylIeHUs — HAJIUYUEM CHEKHULL
U JIy’K Ha JeAsHbIX nomstx. OcoOeHHO Ooblire OmMOKN MOTYT BO3HUKATh MpH (pUKCHpOBa-
HUHU PEIIKUX U pa3peKEHHBIX OUTHIX JIbJIOB BRICOKOH CTETICHH pa3pylIeHHOCTH (4—5 6amios). B
000MX CITyJastX MOKPBIH JICJSTHOW MOKPOB U TUIOIIA b «HEBHIUMBIX» 30H HA CHUMKAX CITyTHH-
KOBOM MHKPOBOJIHOBOUW paIMOMETPUU MOXKET cOCTaBisITh 10—17 % oT miomaau uccienyeMon
akBaropun [Anekceesa u ap., 2020]. Llenbro paboThI ABISAETCS BBHIIOJIHEHUE CPABHUTEIHLHOTO
aHayM3a Je10BUToCTH bepuHrosa mops, paccuntanHoi 1o nanHeiM SII u MASIE.

MATEPHUAJIBI U METOAbI UCCCJIEJOBAHUA

B kadecTBe OCHOBHBIX UCXOAHBIX JAHHBIX I CPAaBHUTEIHHOTO aHAM3a UCIOIb30Ba-
JMCh TAaOJMYHBIC 3HAYCHHUS JICJSTHOTO MOKPOBa B KM? (S) € AMCKPETHOCTHIO | CYT. U3 apXUBOB
SII u MASIE, kotopsie 11l ynoOCcTBa OBLIIN TIEPEBEICHBI B JICIOBUTOCTD, BRIPAXKEHHYIO B MPO-
IICHTaX OTHOCHUTENIBHO Iuiomiaau bepunrosa mops (2 315 teic. km?) [@ponos, 1971]. Hauano
U OKOHYaHUe NefoBoro ce3oHa (15.10 u 22.07, COOTBETCTBEHHO) OMPEIEICHBI UCXO/Is U3 yC-
JIOBUY caMO¥ paHHEH U mo3aHel ¢ukcanmu ibaa mo gaHasiM MASIE. PacueTs! BEIMOTHSATUCH
st 14 cezonoB ¢ 2006 o 2020 rr., 13 KOTOPBIX 4 OBUIM OTHECEHBI K CYPOBBIM, 5 K YMEPEHHBIM
U 5 K MITKUM THIaM 3uM [Oeaneszos u ap., 2021]. lanusie SII u MASIE cBonunuch B €AMHYIO
TabaMIly U fanee 00padbaThIBANINCh METOAAMHU CTAaTHCTUYECKOTO aHAJIM3a ISl BBIYMCIICHHUS Clie-
JYIOIIMX XapaKTEPUCTHUK AJIs BCETO MEPUO/Ia UCCIIeI0OBaHUIl: Cpe/lHee 3HAYSHHE JISTOBUTOCTH C
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JIMCKPETHOCTBIO 1 CyT., abcomoTHast (A ) M OTHOCUTENbHAS (A ) pa3sHOCTb Ha KK/IbIE CYTKH
C OCpPETHEHHEM TOTYyUYEHHBIX 3HAUEHUH U BBIYHCIEHUE KOAD(DUIIUEHTA KOPPETSIUH (kkop').
3a 6asoBbie ObLM MpUHATHI naHHbie MASIE. AGcomotHoe oTkionenue (A ) paccuu-
ThIBaJI0CH 0 hopmyre (1):
Age = SM'SSH (D
rae SM— JIEAOBUTOCTE O AaHHbBIM MASIE, SSll — JI€IOBUTOCTH 110 JaHHBIM SII.
OTHOCHTENBHOE OTKIOHEHHE (A ) pacCUUTHIBAIOCH O popmyite (2):
A = ((5,-Sg)/S,,) *100 % (2)
PE3VJIBTATBI HCCJIEJJOBAHUSA U UX OBCYKJIEHUE
HecMoTps Ha To, 4TO MPOCTPAHCTBEHHBIE pa3pelICHUs AAHHBIX PA3JIUYHbI, MPEACTAB-
JICHHbIE Ha pUC. | KPUBbIE CPEAHECE30HHOTO X0/1a JIETOBUTOCTU CUH(pA3HbI, YTO TOATBEPHKIa-
€TCsl BBICOKMM 3HaueHueM ko3dduuuenta koppensuuu (0,92). Kpupas, moctpoeHHas 1o aaH-
HbeIM SII, umeet Gonee craxkeHHbIN BUa 1 B iepuon ¢ 14.11 1o 20.04 pacnonoxkeHa HUXKeE, YeM
KpuBasi, moctpoeHHas no ganaeiM MASIE, urto, nmo-suauMomy, o0yCIOBIEHO OTMEYECHHBIMU
BBIIIIE OCOOCHHOCTSIMU TTACCUBHOTO MHUKPOBOJIHOBOTO 30HAMpOBaHus [Asekceesa u jap., 2020].
Crnenmys 3TOH ke JIOTHKe, MOYKHO OOBSICHUTH U NepeceueHne KpUBbIX Ha a3ax HHTEHCUBHOTO
7e1000pa30BaHus U pa3pyIlIeHus JEeITHOTO MOKpoBa (puc. 2, 3).
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Puc. 1. Abconomnas paznocmes cpeonux 3Ha4eHull Ce30HH020 X00d 1e008UMOoCmu
3a nepuoo 2006—2020 ee.
Fig. 1. The absolute difference between the average values of the seasonal course
of ice cover for the period 2006—-2020

AHanu3 KPUBBIX a0COTIOTHOTO OTKJIOHEHUS CPpeTHEN CE30HHOM JIETOBUTOCTH MO3BO-
JSeT 3aKJIIOYHUTh, YTO HAUOOJBIINE OTIUYUS 3HAUCHUN HaOMI0qal0TCs Ha a3e MaKCHUMallb-
HOTO pa3BUTHSA JieAsiHOTO mokpoBa (14 mapra ~1,7 %). Haumenbmiue paznuuus xapakrep-
HBI [T (ha3bl pa3pylieHus JeISHOTo TOKpoBa ¢ MakcumymoM 1 mas ~1,2 %. PazHocTs ab-
COJIIOTHBIX 3HAYECHUN (Aa6c) HaxoAuTcs B nuanas3one ot —1,7 go +1,2 %, 4To cOOTBETCTBYET
~ 70 ThIC. KM’ IUTOIIAX aKBATOPUH U, I10 CYTH, HAXOJUTCS B Mpe/eaX TOYHOCTH PACYCTOB
JIEOBUTOCTHU.

Crnenyer Tak)Ke OTMETUTh, YTO Ha (a3e pa3pylieHus JEATHOTO MOKPOBa (PUKCHUPYETCS
0oJiee MPOIOIKUTEIBLHBIA TIEPUOJ] OTPUIIATEILHBIX KOJICOAHH Pa3HOCTH a0COTIOTHBIX 3HAYe-
Hu# (A ;) T€IOBUTOCTH, 4€M Ha (ha3e aKTUBHOTO JIEA000PA30BaHKs: TPU MECALA U JIBE HEJIENIN,
COOTBETCTBEHHO. Pa3za MaKCMMaJIbHOTO Pa3BUTHS JICASHOTO MMOKPOBA XapaKTEpHU3yeTCsl Mpeu-
MYIIECTBEHHO MOJNOKHUTENBHBIMU KOJIEOAHUSMHU PA3HOCTH aOCONFOTHBIX 3HAYEHUH (A ) emo-
BUTOCTH M HaxoauTcs B nuartazone oT —0,05 mo +1,72 %.
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bepuHa2080 Mope
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Puc. 2. ®aza unmencusnozo nedooopaszosanus (02.01.2021).
Hanuuue 6onvuioco konuuecmea mono0o2o 160a
Fig. 2. Phase of intense ice formation (02-Jan-2021).
The presence of a large amount of young ice
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Puc. 3. Dasza pazpywenus nedsinoco noxposa (30.04.2021)
Fig. 3. Ice cover destruction phase (30-Apr-2021)
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IIpu paccMOTpeHNN OTHOCUTENBHOIO OTKJIOHEHMS (puUC. 4), TaK)Ke BUJIHBI CYIIECTBEH-
HBIC Pa3NU4Msl 3HAUCHUH B MCXOIHBIX JAHHBIX Ha (pa3ax MHTEHCHUBHOTO JIE00OPa30BaHUS U
paspyuieHus JieAssHoro nokposa. Haubosnpiie BeTMYMHbBI OTHOCUTENbHBIX OTKJIIOHEHHH O0TMe-
yeHsl Ha ¢azax pazsutus (10 100 %) u paspymenus neasHoro nmokpona (1o 110 %), uto He-
MOCPE/ICTBEHHO CBSI3aHO C 0COOEHHOCTSIMH alrTOPUTMOB 00pabOTKU AaHHBIX. OTHOCHUTEIbHbIC
konebanus B nepuos ¢ 01.01 mo 20.04 (puc. 5) HE3HAYUTENBHBI U B CPETHEM COCTABIISIOT ~3 %o,
YTO IO JUTEPATyPHBIM JAHHBIM OJIM3KO K TOUHOCTH pacueToB [Mumnuk u ap., 2015; Huwane-
Hux v ap., 2016].

150
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Aom' %

L'8T

-150
—PasHocTb 3HaueHwuid Sll u MASIE —MonuHaMUHaNbHbINA TPeHA,

Puc. 4. Omnocumenvnas pasnocms cpeOHUx 3Ha4eHUll Ce30HHO20 X00a 1e008UMOCMU
3a nepuoo 2006—2020 z.
Fig. 4. Relative difference between the average values of the seasonal course
of ice cover for the period 2006—2020
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Puc. 5. @aza maxcumanvnoco nedoobpazosanus (23.03.21).
Cohopmuposannwiii ycmouuuewlil 1e0aHoU nokpos 8 akeamopuu bepuneosa mops
Fig. 5. Phase of maximum ice formation (23-Mar-21).
Formed a stable ice cover in the waters of the Bering Sea
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BbBIBO/IbI

CpaBHuTenbHbIM aHanu3 genoButoctu bepunrosa mops o ganueiM SII u MAISE no-
3BOJISIET 3aKJIFOYUTh, YTO PA3HOCTh 3HAUYECHUH JIENOBUTOCTH HE SIBIISIETCS KPUTUYHOM U HAXOJIUT-
csl B Tpezenax TOYHOCTH pacdeToB. OminuuTenbHOM ocobeHHOCThIO anroputmMa MASIE sB-
JSIeTCsl HKCIEPTHOE 3aBEpIICHUE Mpoliecca 00pabOTKU JaHHBIX, YTO MO3BOJISET peliaTh Hayd-
HBIC U MPAKTUYECKUE 3a7a4M B JACTATM3MPOBAHHOM MPOCTPAHCTBEHHOM MaciiTabe. [Ipu sTom
BBICOKAsl KOPPEJIALMs 3HAUEHUI JIETOBUTOCTH JIJIsl bepuHroBa Mopsi O3BOJISIET UCIIONIB30BaTh
o0a ncToyHrKa 0e3 BBEACHHUS MONPAaBOYHBIX KOA(D(UIIMEHTOB, a exxeMecsunble nanHbie SII pe-
KOMEHIOBAHO HCIIOJIb30BaTh NP aHATIN3€ IOJITOCPOUYHBIX (DITYKTyaluid, MOCKOJIbKY OHU UMEIOT
OoJiee MPOAOIKUTENbHBIN pal HabroneHuit (¢ 1978 ).
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