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SOIL MONITORING USING REMOTE-SENSED DATA

Summary

Problems of soil monitoring of the ground based on the analysis of polyzonal satellite images and mobile multispectral touch
systeminformation are considered. The technology of digital map creation of organic substances spatial distribution in ground

is offered.
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Annomayus

PCZCCMOmPEHbl np06ﬂesz NOY6EHHO20 MOHRUMOPUHZA NOUY6bl, OCHOBAHHO2O HA AHAJIU3E MHOCO30HANbHBIX CHYMHUKOBbIX

uzobpasicenull

U uH@OpMayuu, NOAYYEHHOU NPU NOMOWU MOOUILHOU MHOSOCTIEKMPANbHOU CEHCOPHOU CUCTEMbL.

Ipeonosicena mexnono2us co30anus Yugpoeot Kapmsl NPOCMPAHCMBEHHO20 PACHPEOENICHUS OP2AHUYECKUX BeUeCcmns 8 noUee.

1. Beenenne

[IpomoBoNMBCTBEHHAsT M JKOJOTHYECKas Oe30MacHOCTh
TECHO B3aWMOCBS3aHEI. BHeceHHe B MOYBY MHHEPAIHHBIX
ymoOpeHHid ¥ TIPpUMEHEHHE SIOXMMHKAaTOB ITO3BOJISIET
MOBBICUTh YPOKaHHOCTh M B TO K€ BpeMs HAHOCHT KO-
JIOTHYECKUH yIiepd OKpyKaromield NpUpoAe U 4YeJIOBEKY.
PaspemuTh ykazaHHOE NMPOTHBOPEYHUE MOXKHO 3a CYET JO-
3MPOBAHHOTO AJPECHOr0 BHECCHHS MHHEpPAJBbHBIX yI00pe-
HUI U SJOXUMHUKATOB, & JJIs TOr0 HEOOXOJAMMO COCTaBHUTh
IUPPOBYIO KapTy MPOCTPAHCTBEHHOT'O pPACIpEIeIICHUS B
MOYBE MHHEPAJBHBIX M OPraHMYECKHX BEIIECTB, 00-
Hapy)XUTh YYaCTKH MECTHOCTH, Ha KOTOPBIX TpeOyercs
3alIuTa PaCTeHUH WM BHECEHHE ynoOpeHuit. B mocnemnue
TOIBI yHeNnseTcss OONbIIOe BHUMAaHHE TEXHOJIOTHSAM, IpO-
TpPaMMHBIM M TEXHHYECKHM CpeICTBaM OOpabOTKU CIIyT-
HUKOBOH WHQOpPMAIWHN IS TOAACPKKH TPUHATHA pe-
IICHWH B HWHTEpecax TOYHOTO 3eMIICAETHS, MOHHTOPWHTA
Y 3alIUTHl PACTEHUH, yueTa MOCEBHBIX IIOMIAICH.

B03MOXXHOCTH CHYTHHKOBOI'O MOHHUTOPHHIA OTpaHH-
YEeHbI MOTOAHBIMU YCIOBUSIMHU U HEBBICOKOW paspelaronei
CIOCOOHOCTBIO MYJBTHCIICKTPAJIbHBIX H300paxkeHuid. He-
JIOCTaTKH CIYTHUKOBOT'O MOHUTOPUHIAa MOXKHO KOMIIEHCH-
pOBAaTh 3a CYCT CEHCOPHOM CHCTEMBI, KOTOpas (OpMHUpPYET
MYJBTHCIIEKTPAIbHOE M300pakeHUE MMOYBHI Ha TIIyOWHE OT
10 o 20cm.

2. Oco0eHHOCTH WCHOJIb30BaHUsI HHGOPMAIINY THCTAH-
HHOHHOTO HAOGJEHHs] B HWHTepecaXx TOYHOIO
3eMuteeJTust

B bBenapycu pa3pabarhiBalOTCsS TEXHOJIOTHHM JHCTaH-
LMOHHOTO (HEKOHTAKTHOIO) aHaln3a MOYBBI U aJPECHOTO
BHECEHHMS MMHEpAJIbHBIX M OPraHWYecKUX ynoOpeHHd B
nouBy. Ilpm >TOoM pa3paOOTKM HampaBiIeHBl Kak Ha
MOBBIIICHUSI TOYHOCTH AWCTAHIIMOHHOTO AHAJIN3a MOYBBHI,
TaKk ¥ Ha yMEHBIICHNE TUIOMAAN JIEMEHTAPHOTO Yy4acTKa,
Ha KOTOPOM TIPOM3BOJWUTCS CHATHE  CHEKTPAIbHBIX
XapaKTEPUCTHUK ITOYBBI.

H.N. M) J1.B. O, A.H. M) CB.F

B mnacrosmee Bpemst mnpoOieMa TOYHOCTH — aBTO-
MaTUYECKOW KOOPAWMHATHOM TPHUBSA3KUA 3JIEMEHTApHOTO
ydacTKa ITOYBBI TPAKTHUECKH pemeHa. B To ke BpeMs
OTIpe/ieNIeHHBIE TPYXHOCTH TPEACTABISET 3a/4a4da CO3AaHUS
TEMAaTUIECKOH KapThl MPOCTPAHCTBEHHOTO pacHpeneICHUs
MUTATENBHBIX BEIIECTB B MOYBe MpH pabore c 3ie-
MEHTapHBIMH Y4aCTKaMHU MECTHOCTH HEOOJIBIINX Pa3MEPOB.
OTO CBA3aHO C HEOOXOAMMOCTBIO HCIIOJIB30BAHUS TOIO-
rpaduuecknx kapt wmacmraba (1:5000, ..., 1: 10000)
Y KPYIHBIX IIAHOB MECTHOCTH.

To4HOCTH IMCTAHIIMOHHOTO aHAIM3a MOYBBI 3aBUCHUT OT
crioco0a oIpeeNieHns COAEPIKaHNsl B HEH OpraHMYeCKUX U
MHUHEpaIBHBIX BemecTB. Hambonee pacmpocTpaHeHHBIE
METOABI IMCTAHIIMOHHOTO MOHHUTOPHHTA MOYBHI OCHOBAHBI
Ha PETHCTPAIlUN CIEKTPAJIBHBIX XapaKTEPUCTHK pacTH-
TENBHOCTH (KOCBEHHBIE METOIBI) W  HEIMOCPEICTBEHHO
MOYBBl M JaJlbHEHIIel WX WHTepHperanuu. Peructparus
CHEKTPANbHBIX  XapaKTePHCTUK IMOYBBI MOXET OCy-
IIECTBIATHCS Kak ¢ OopTa KocMuueckoro ammapara [1, 2],
TaK M P IIOMOLIX MYJIbTUCTIEKTpanbHO# cucteMsl (MCC)
[3], xoTopas nepemeniaercst B mouse Ha riryoune 10-20cm
NPy TPOBEICHUHM arpoTeXHUYECKWX omepauuii. Heno-
CTaTKaMU CIYTHHKOBOTO MOHHUTOPHHTA ITOYBHI SIBIISFOTCS:
CHJIbHAsl 3aBHCHUMOCThH TIOJIyYEHHBIX JaHHBIX OT ITIOTOJHO-
KIMMAaTHIECKUX YCJIOBHH, CIOKHOCTh MX HHTEPIIPETAIlHH,
HEBBICOKAs pa3pemiaronias CIloCOOHOCTh KOCMUYECKHIX H3-
oOpakeHHH W OTCYTCTBHE BO3MOXKHOCTH OCYIIECTBIIATH
HACTpPOHKy crekTpodoTomMeTpudeckoii ammapatypsl. K He-
JOCTaTKaM BHYTPUIIOYBEHHOTO MOHHTOPHHTa HEOOXOIUMO
OTHECTH 3aBHCUMOCTD ITOJYYE€HHBIX JaHHBIX OT BIAXKHOCTH
MOYBBI M OTCYTCTBHE B HACTOSIEE BpEMs OJKCIIEpH-
MEHTAJILHO TPOBEPEHHBIX METOJWK WHTEPIPETalnd I10-
nydeHHOW wHpopManuu. [IpM MOHHTOPUHTE TOYBHI
c momonipto MCC dopmupyeTcss m300pakeHue, KaxIbId
MHKCENIb KOTOPOTO XapaKTEepU3yeT JIeMEHTapHBIH y4yacTOK
TUTOIIAABIO OT ABYX KBAJPATHBIX METPOB.

B OUIIN HAH benapycu pa3pabaThiBalOTCS METOIIBI
KOMITBIOTEPHOU O0OpabOTKM M TEeMAaTHYECKOTO Jemmdpu-
POBaHUS CITyTHUKOBBIX CHHMKOB MECTHOCTH H MYJIBTH-
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CHEKTpaJbHBIX M300paXkeHni nmouBkl. HecMoTpsl Ha pasHble
CrocoOBl  TIONyYeHUs, JIs O0O0pabOTKH HM300paKeHUH
MECTHOCTH M IIOYBBI HCHOJB3YIOTCS OJHH U T IXKe
QITOPUTMBI U TIPOTPaMMHBIE KOMIUIEKCHl. JTO CTallo
BO3MOXHBIM  Oyiaromapsi  mpeoOpa3oBaHUIO  MYJIBTH-
CIIEKTPaJbHOTO H300pa)KeHHs IIOYBBI, MPEICTaBICHHOTO
B BEKTODHOM BHIE, B PacTpoBOoe CTaHAApTHOro Qopmara
(TIFF, GeoTIFF, JPEG, BMR np.).

[MpoGnema wuHTEpIIpETaMK pE3YNIBTATOB 00PaOOTKH
MYJIBTUCIICKTPAIBHBIX HM300paKeHUI pemraercs 3a CHeT
BBIOOpA NPEACTABUTEIBHBIX YYaCTKOB MECTHOCTH, B3SITHH
npo0 MoYBBI U ee JabopaTopHOro aHamusza. B pesynbrare
YCTaHaBIMBACTCS CBS3b MEXKIY CHEKTPaJbHOW OTpaxa-
TENbHOW CIIOCOOHOCTBIO IOYBBI M IIPOLEHTHBIM COAEp-
KaHMeM B HeH OpraHMYeCKHX BEIECTB M MHUHEPaJIbHBIX
yno6penuid. [Ipu npoBeaeHHN CIlyTHUKOBOIO MOHUTOPHHIA
MOYBBl HEOOXOAMMO CO3laTh CETh OINOPHBIX YYacTKOB
MOYBBl C W3BECTHBIMH T'€0JC3MYECKHMH KOOPAWHATAMMU.
Bbicokass CTOMMOCTh TIOJly4EHUS! M aHajKh3a OIIOPHOTO
ydacTka mouBbl (5-10 mon. CIIIA) He mO3BOJISET CO3AAThH
OIOpHYIO CETh C IIaroM HECKOJbKo MeTpoB. B Bemapycu
IUIOLIA b JIEMEHTApHOTO yYacTKa II0YBBI COCTABISIET OT 5
0 8 ra, 4To OrpaHHYMBAET BO3MOXKHOCTH HCIOJIE30BaHUS
CIyTHUKOBBIX HM300paKEHHH B HHTEpecax TOYHOTO
3eMIIeJeNINs TIPU NIPOBEACHUN arpOTEXHUYECKHX OINepanui
Ha Oompmux momansx. Ilox syeMeHTapHBIM y4acTKOM
MOYBBI IOHMMAETCS MECTHOCTh, Ha KOTOPOH COXPAaHSIOTCS
YCPEAHEHHbIE XapaKTEePUCTHKHU ITOYBEI.

3. IlyTu peureHust npodaeMbl

CHuU3UTh 3aTpaThl Ha co3gaHue MU(GPOBBIX KapT
pacrpeneieHusl OpraHNYeCKUX U MUHEPAITLHBIX YI0OpCHHUIA
B II0YBE MOXKHO 32 CUYET KOMIIIEKCHOTO HCCIICIOBAHUS
CICKTPAIBHBIX XapaKTEPUCTHK MECTHOCTH, MOJIYYaeMBIX C
6opTa kocMudeckoro anmapara u npu nomontun MCC. Tlpu
9TOM He TpeOyeTcss JKecTKas BpEMEHHAs IPHBS3Ka
MIPOIIECCOB TOTyYeHHS N300pakKeHII MECTHOCTH M TIOYBHI.

W3BecTHBIE  METONBI ~ COBMEIICHHS  CITyTHHKOBBIX
n300pakeHUH CBOMATCS K IIOWUCKY CETH ONOPHBIX TOYEK
1 IpeoOpazoBaHMUI0 X B HEKOTOPYIO CHCTEMY KOOPAWHAT.
Jlisi  mepecedyeHHOW MECTHOCTH HEOOXOAMMO HMETh
nHdopmanuio o penbede. [Ipu popmupoBaHnM BEKTOPHOTO
MPECTABICHHS MYJIbTUCIICKTPAILHOTO W300paKEHUsI T0Y-
BBl IPOM3BOJUTCS TIeOAE3MYEcKas MpPHUBS3Ka IEHTpa
JJIEMEHTAapHOTO YywacTka. Tpaektopust nBumxeHus MCC
MOBTOpPSieT peibed MecTHOCTH. IIpM MOHUTOPUHIE HOYBEI
Ha XOJMHCTOW MECTHOCTH pa3Mephl 3JIEeMEHTapHOTO
y4acTKa MOT'YT OTJIMYAThCSl OT PACUETHHIX 10 AaHHbIM GPS
npueMHUKa. KOHTpommpoBaTh [UIMHY 3JEMEHTapHOTO
y9acTKa MECTHOCTH MOJXKHO IO CpPeIHEH CKOPOCTH IBH-
xkeauss MCC, a reole3wdyeckylo TPHUBS3KY IMPOU3BOIUTH
yepe3 1 c. B aTOM cilyyae npu IBHXKEHUHM CO CKOPOCTBIO
5km/uac  MyJbTHUCHIEKTpAlbHAs ~ CEHCOPHAsl  CHUCTeMa
npoxomut 1,4 m/c. CuctemMa CKaHUPYET MOYBY C YaCTOTOM
140 T'u. Jlamee OCYIIECTBIISIETCS CXKECCKYHIHOE YCpen-
HEHHE CHUTHAJIOB, TNOCTYNAIOMUX C BBIXOJA MHOIO-
KaHaJIbHOTO cIieKTpoMeTpa. [Ipu HeoOXOIUMOCTH MOXHO
NPUHATh JIMHY 3JeMeHTapHoro y4actka moussl 10 cwm,
YBEJMYHB Ha MOPAJOK CKOPOCTH CKAHHUPOBAHUS.

OrcyTcTBHE y OONBITMHCTBA TOTpedHTENeH nUdpPOBOM
Marpuisl peibeda mectHocTr (LIMP) ¢ mrarom ot ogHOro
0 OECATH METPOB HE ITO3BOJSET MOJYYHTH IDIAHOBOE
MYJBTHCIIEKTPAJIbHOE W300paKEHWE TIOYBBI  KPYITHOTO

H.N. M) J1.B. O, AH. M, CB.F

Mmacmraba. Yka3aHHas Tpo0OsieMa MOKET OBITh pelleHa,
€CIH CUHXPOHU3HPOBATh CKOpOCTh ABmkeHns MCC c
YaCTOTOH CKAHUPOBAHHUS W BBIYHCICHHS I'€OIE3UUYECKUX
KOOPJMHAT AJIEMEHTAPHOTO Y4acTKa Mo4Bbl. B aTOM cityuae
[PU HAJIMYUU HA MECTHOCTH CETH I'€0/IC3UYECKUX ITyHKTOB
MOYKHO BBIYHCIIMTh MEPErajibl ee BHICOTHI U Jlajnee Co3/1aTh
IMP.

CocTaBieH Karajor CICKTPAIbHBIX H  (DU3UKO-
XUMHUYECKUX CBOWCTB mouB bemapycu [4]. B Hem mnpen-
cTaBlicHBl KOA((GUIMEHTHl OTPAKCHHUS PA3JIUYHBIX [OYB B
cnekTpanbHoM muamnazoHe ot 0,4 mo 1,0 MkM, a Taxxke
k03¢ ¢unnentsl 11dQy3HOro OTpaxkeHHs M INPOLEHTHOTO
COJICp)KaHMsSI OPraHMYECKOro BEUIeCTBA B  JACPHOBO-
MOI30JUCTBIX M IPYTUX MouyBax B amamasonax. 440, 450,
488, 490, 500, 520,540, 554, 580, 590, 596,16800HM.

YHHBEpCAIILHOTO METO/1a BhIOOpA CIIEKTPAbHBIX KaHa-
JIOB HaOIIO/ICHHS 32 MECTHOCTBIO U TIOYBOW HE CYILIECTBYET.
Hcxons w3 pemiaeMoi 3amadd, HEOOXOJAMMO MPOBECTH
JKCICPUMCHTAIBHBIC HCCICAOBAHMS 3aBHCUMOCTH CIICK-
TPaIbHON OTpaXKAKIICH CIOCOOHOCTH OO0BeKTa HaOIko-
JICHHS OT YCJIOBUH €ro OCBEIICHHS, BIAXKHOCTH, Pa3MEpOB,
CTPYKTYPBI, IPOCTPAHCTBCHHOW OPUEHTALIUU, METOJIOB 00-
pabOTKHM TMOJNyYCHHBIX JaHHBIX W TpeOyemoil qocToBep-
HOCTH MX MHTCPIPETAIHH.

B mporiecce TeMaTuueckoro AenppUpoBaHis MyJIbTH-
CIIEKTPAIILHOTO HM300pakeHUss HEO0OXOIUMO TPOU3BECTH
KJIacCU(DUKAIMIO Ka)XJOro ero IHUKCess, T. €. MPHHATH
pellicHie O €ro MPUHAMICKHOCTH OOBEKTY (SBJICHHUIO,
CBOMCTBY) Aj C MaKCHMAaIbHOM BepOSITHOCTBIO P(A|)=Pmax

OueBHIHO, YTO TEMATUYECKAS KIACCH(PHUKAIMA OTACIBHBIX
NHKCeNeH 3ajaua TPyJAOEMKas M HE BCerjga omnpasaHa,
OCOOEHHO KOTJa THKCENI0 COOTBETCTBYIOT HEOOJBIITHE
YYaCTKH MECTHOCTH.

Jnst  OmepaTHBHOTO MPHHATHSA PEHICHWS O TIpHU-
HAJJICKHOCTH COBOKYITHOCTH CIIEKTPAJBHBIX MPU3HAKOB
HEKOTOPOMY 00BEKTY (CBOMCTBY, SBJIEHHIO) HUCIIOJIB3YETCS
UHTErPabHBIN CIEKTPAIbHBIN KOIPPUIMEHT OTPAKEHUS

n
B,=2V; B
i=1
rae 'Yi - KOS(l)(l)I/IHI/IeHT BKJIaga i' Tro CHCKTpaHLHOFO KaHaJia.

4, HpOFpaMMHO-TeXﬂH'—leCKI/Iﬁ KOMIIJIEKC MOHUTOPUHIA
MOoYBbI

Ha puc. 1 mnpuBeaena (QyHKIMOHAIBHAS CXeMa
MPOTPAMMHO-TEXHHYECKOTO  KOMIUIEKCa (hOPMHUPOBAHUS
UGPOBOH KapTHl TPOCTPAHCTBEHHOTO pPACIpENCICHUS B
MOYBE MUHEPAILHBIX U OpraHMYecKuX BemiecTB. Komruieke
MO3BOJISIET ~ OCYIIECTBIATh  I'€OJIE3UUECKYI0  MPUBSI3KY
JJIEMEHTAPHBIX YYaCTKOB MOYBBI C TOYHOCTHIO IO 3 M B
MecTHOI cucteme KoopauHaT. McxonmHod wnHpopmaumei
JUIL KOMILUIEKCA SBJISIOTCS JaHHbIC, oiay4yeHHsie o1 MCC,
KOOPJWHATHI 3JIEMCHTAPHBIX yYacTKOB IIOYBBI M KapThI-
cxeMmbl (IUIaHBI) CENBXO3YrOAMH, KOTOPbIE HE WMMEIOT
KOOpOWHATHON ceTku. Komruieke To3BoJIsIeT  orud-
POBBIBATh KapTy-CXeMy U IpeoOpa3oBbIBaTh €€ B IH(-
POBYIO KapTy MECTHOCTH. JTO TO3BOJIIET (POPMHUPOBATH
MYJIBTHCIICKTPAIbHOE H300pakeHHE MOYBEI B BBIOPAaHHOM
nosnb3oBarenieM rpaduyeckom ¢opmare. [lamee mpo-
W3BOJUTCS KIACCU(PUKAIMS MYJIBTUCICKTPAILHOIO — U3-
00paXKeHHs, TIPU KOTOPOW KaXKIIOMY IMHUKCEII0 CTaBUTCS B
COOTBETCTBHE NPOLEHT  COAEPXKAHUS  OPraHUYECKHX
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(MUHEpaIBbHBIX) BEIIECTB. B pesynbraTe OyaeT MOIyYEHO
HOJYTOHOBOE HM300paKEHHWE IOYBBI, APKOCTb MHKCENEH
KOTOPOI'O COOTBETCTBYET KOHLEHTPAIUK B II0YBE MHUHE-
paJbHBIX (OpPraHUYECKUX) BEIIECTB. [Ipy 3TOM KaxIbIi
Y4aCTOK  IOJIy4EHHOTO  H300paKEHHsS  UMEET  TIe€o-
JIE3UYECKYIO [IPUBA3KY HA MECTHOCTH.

0 IERARHD - TE X HMYECKMIR KORNNEKS
"ToqHoe semnegenme”

! ]

CHEHMPOBEHME NOHEL 1 | Mpeobpas0BEaHME TEMETHHECKOR
KOOREMHSTHE A MPME A3KE KAPTEI NONA B WAGPOE yio fopny
ANEMEHT SPHBIX YHECTHOE 1

FapTomafu4eckad NpWe aska
TEMATHISCKOH KARTE YUSCTHS

DOpRMPOESHKE MACCHES fEHHBLX
CNEKTPSNEHEL XARAKTEPUCTHE 1
nepenaqYa vy 6 NKE aBpaboTem Mid

MEMHATHE PEWEHMA O BHECEHWM B
NOHEY MMHEPANEHEL Y AOGHEHWEA

TDORMAPCE aHINE LMPROE 0N KapThl MORMIRCE aHMe TEMaTIH, KapThl
CREKTRANEHEL: XAPEKTERRCTIE G PECTRELENEHIAA ORFEHWHBCKM
ERUECTE B NOYEE HE yUaCTRE

EbIENEHMEM KOHTRON. YHACTHOE T

MaGopaTopHEIR SHSMMS COfEnHaHKA
MMTATENEHBIX EEWECTE B 00pasUa:
MO B bl KOHTRONEHE!X Y ACTROE NONA

@@ f

Puc. 1. dynkumonampHas cxeMa IPOTrPaMMHO-TEXHHU-
4ecKoro KoMiuiekca «I'ouHoe 3emiienenue»

[IporpamMmmMHO-HHGDOPMAITHOHHBIA KOMIUIEKC TO3BOJISET
MOTydJaTh JAHHBIC JUIA YHPaBICHHUS YCTPOMCTBOM IO3HPO-
BaHHOTO BHECCHHS MHHEPAJbHBIX BEIIECTB B IIOYBY.
To4HOCTH re0/1e3MYECKOM MPUBA3KU JIEMEHTAPHOTO y4acTKa
nouBsl iomazapio 0,1ra cocraBisier 3-5m.

5. 3akiaouenne

PazpabarsiBaempie B OUIIM  HAH  Benapycu
TEXHOJIOTUM ¥ METOJbl 00paOOTKH MYJIBTHCHEKTPaIbHBIX

H.N. M) J1.B. O, CB.F

87

M300paKEHNH, OTy4aeMbIX B Pe3yJIbTaTe JUCTAaHIIMOHHOTO
30HIUPOBAaHUA 3E€MJIM M3 KOCMOCAa M AWUCTAaHIMOHHOTO
30HIUPOBAHMA MOYBBI MPU MOMOIIHM MYJIbTUCIIEKTPAIBLHON
CCHCOPHOM CHCTEMBI, MO3BOJIAIOT CO3[aTh TEMaTHYECKHE
KapThl MECTHOCTH B HHTEPECAX TOYHOTO 3EMJIICICITHSL.

IIpobnema cozmanus MUPPOBBIX KapT paclpeeICHUS
OPTaHUYIECKUX M MUHEPATIBHBIX BEIIECTB B TI0YBE COCTOUT B
TPYIHOCTH MHTEPIIPETALUH JIaHHBIX, IOJYYEHHBIX ¢ OopTa
kocmuueckoro armmnapara 1 MCC.

B Hacrosiiiee BpeMsi BOIIPOCHI KOOPANHATHOM NPHUBS3KH
9JIEMEHTAPHBIX YYaCTKOB MECTHOCTH C TOYHOCTBIO 3-5 M
MNPaKTHYECKU PELICHBI.
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