Vi6exucron Leorpadus sxxamusiTi ax60poTn 48-xuaa, 2016 iina

CYFOPMIIHM IIyXTa Ba Y3 BaKTHAa YTKa3ull JO3UM. ANHpUM HWiulapAa Ked I[IAKJUIaHTaH
Kycakjapra CeHT0p, OKTAOp oiapAaru arpoMeTeoposIOrHK IIApOUTIap MakOysl KeJIMaciauru
MYMKHH, aifHUKCa, TYIPOKJIa HaM TabMUHOTHU €Tapiid OyimMaca, Toya cCU(paTi MUIIHUKIUTHHIHT
nacaluIura, yHUHT TaFajuIallyuIInra, TOJTAaHHHT KHCKapuInura cabad 0ymamy.

SIkyHuMHU3a ONMHraH HaATIDKATAPHM TaxTa ETHUINTHUPYBUM QepMmep XYyKalnukiapaa Ba
MaxTa4ymINKKa arpOMeTEeOpOJIOTHK XU3MaT KypcaTtuiaa GoiganaHuIl yuyH TaBCHUsI STaMU3.
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Canamaxmynosa JI.A., Humonos b.3.*
COBPEMEHHBIE TEHAEHIIUA U3BMEHEHUSA THIPOXUMHNYECKOI'O PEXKUMA
BOJOXPAHWJINL] Y3BEKUCTAHA

Aunomauyuna: B ycnosusx apuonoeo kiumama Y30eKUucmauma wupoxo UCHONb3VIOMCS
goodoxpanunuwa. s ux payuoHanbHO20 UCNOIb308AHUS U IKCHAYAMAYUU HeoOX00UMO UMEemb
C6e0eHUs. He MOJbKO O KOAUYECMBEHHbIX NOKA3AMeNax 2UOPOXUMUYECKO20 COCMOAHUS, HO U
OanHble 00 USMEHEeHUU UX XUMUYECKO20 CoCmasa noo 6IUAHUEM eCMEeCmBEeHHbIX U
AHmMponoceHHvix axkmopos. B pabome paccmompeHvl cospemenHble MEHOeHYUU U3MEHEeHUs.
2UOPOXUMUYECKO20 pedHcUMa psaoa 8000XPAHUNUW Y30eKucmana Ha pekax ¢ pasHblM MUnom
NUMAHUSL.

Knitouesvie cnoea: soooxpanunuwa, munepanusayus, I[IJJ[K (npedenvno oonycmumas
KoHyenmpayus), Humpamol, XIIK (xumuueckoe nompebienue Kuciopooa), Kaiecmso 800bl.

V36exncTon cyB oMGoOpIapu rHAPOKHMEBHI PEKUMH Y3rapHILIAPHHUHT 3aMOHABHI
TeHIeHIUAIapH

Annomayusa: Kypzoxuun uxnum wapoumuda Y3bexucmounoa cyé ombopnapudan Kewz
Kynamoa ¢houoananunaou. Yaapoan okunona oudanranuws yyyH Hagakam uOpOKUMESUT
KYpCamKuyaap myepucuoazu Maviymomiap, 0aiku mabduutl 6a aHmponoz2es oMuilap mavsCcupu
ocmuoa Kumésulli mapKubuUHUHe Y32apuiiy Mmypucuoazu MAaviyMOmaap Xam 3apyp 0y1aou.
Maskyp wwoa Yzbexucmondacu mytiunuws manbanapu mypauva 6ynean Oapénapoacu 6up
Kamop cy8 omoopiapu 2UOPOKUMEBULL PeHCUMU V32APUUNAPUHUHS 3AMOHABUL MEHOeHYUAIapU
VPeaHUn2aH.

Kanum cy3nap: cys ombopnapu, munepanusayus, POM (pyxcam smuncan mewvép),
numpamaap, KKC ( kucropoonune kumésuii capghu), cye cugpamu.

The contemporary tendencies of change of hydrochemical regime of reservoirs in

Uzbekistan
Resume: Reservoirs is widely used due to arid climate of Uzbekistan. For rational use of

reservoirs, it is essential to know both quantitative parameters of hydrochemical state and also
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their changes under natural and anthropogenic influence. Contemporary tendencies of changes
of hydrochemical regime of several reservoirs of Uzbekistan has been investigated in this paper.

Key words: reservoir, mineralization, MAC (maximum allowable concentration),
nitrates, COD (chemical oxygen demand), water quality.

PecriyOnmka VY30ekucTaH HaXOAWUTCS B 30HE OPOIIAEMOTO 3EeMIIEAECNIUS B YCIOBHUSAX
apUJIHOTO KJIMMAaTa, I/1€ BOJOXPAHWIUINA SBJISIFOTCS BEChMa BaXKHBIMU BOJHBIMU OOBEKTAMHU JIJIsI
HapOAHOro Xo3siiicTBa. PasButue opoimiaeMoro 3emiefenus, HHTEHCU(UKAIUS CeIbCKOTo
X0351IUCTBA, OCBOCHUE HOBBIX U YJIYUILIEHUE METUOPATUBHOTO COCTOSIHUS CETbCKOXO03IMCTBEHHBIX
3eMeJib NMPUBEJIO K YBEIMUEHUIO MAcCIITa0OB 3arpsi3HEHUS MOBEPXHOCTHBIX U MOA3EMHBIX BOJI, a
TakKe K HapacTaHUIO OOIICH Harpy3KH Ha BOJAHYIO U IPUOPEKHYIO SKOCUCTEMBI BOAOXPAHHUIIHIIL.

Bonoxpanunuma SBISIOTCS BOAHBIMH OOBEKTaMH, B MpeoOpa3oBaHUH KOTOPBIX
CYIIIECTBEHHYIO POJIb UTPAIOT TEXHOTCHHBIE (akTophl. Bo3pacTanuwe ux poyin HaONIOAeTCS B
MPOLIECCE IKCIUTyaTallud BOJOXPAHUIIUIL: OHU CHOCOOCTBYIOT Pa3BUTHIO CEIbCKOTO XO35HCTBA,
MIPOMBIIIUICHHOCTH, B TIEPBYIO OuY€pelbh OTpacieil ¢ OoybIUM BoJomoTpedieHuemM. Bausuue
TEXHOTCHHBIX (PAKTOPOB CKa3bIBaeTCSI HA W3MEHEHHMHM pPa3jMYHbIX CTOPOH MPUPOIHOTO
KOMILIEKCa BOJOXpaHUIuII. [IporcxoauT u3MeHeHne XMMHUYECKOTO COCTaBa BOJIbI, YTO, B CBOIO
ouepellb, BIUSET Ha YCIOBHS >KM3HU THIPOOMOHTOB, CO3/IA€T CIOXKHOCTH B BOAOCHAOXKEHUH, a
TaK)K€ BBI3BIBACT 3arps3HeHue TMoa3eMHbIX Boa [1]. B HacTtosimee Bpemsi 0COOEHHO
aKTYaJIbHBIMHU SIBJISIFOTCS HUCCJIEAOBAHME M OLIEHKA HKOJOTMYECKOI'O COCTOSIHHMSI BOJIHBIX
HKOCHUCTEM BOJIOXPAHWIUI, UMEIOIIUX CTPATErMUYE€CKOE 3HAYEHHUE Il HAPOJHOrO XO3SCTBA.
Jlns parrioHaIbHOTO HCHOJB30BAaHUS BOJHBIX PECYPCOB BOJOXPAHWIHII HEOOXOJUMO HMETh
CBEJICHUS HE TOJIBKO O KOJIMYECTBEHHBIX IMOKA3aTESX THUIPOXUMUYECKOTO COCTOSIHUS, HO U
JaHHble 00 M3MEHEHHMH UX XHMHYECKOTO COCTaBa IOJ BJIMSHHUEM €CTECTBEHHBIX U
AQHTPOTIOTEHHBIX (PAKTOPOB.

B Hacrosimme crtaThe MNpUBENEHBI PE3YNbTAThl HM3YYEHUS COBPEMEHHOM JMHAMUKU
THAPOXUMHUYECKOTO pEXHUMa M OMNpEACNICHUs BO3MOXHBIX IPUYMH €ro HW3MEHEHUs B
BOJOXpaHWIMIIAX  Y30ekuctana Ha mnpumepe TysamyroHckoro, FOxuo-CypxaHckoro,
Uumkypranckoro, Yappakckoro, AmnamwkaHnckoro, Karrakypranckoro u Tys0yry3ckoro
BOJOXPaHUJIMIIL.

[To xapakTepy HaINOJHEHHUS BOJOXPAaHUIIUIIA MOAPA3ACIAIOTCS HA PYCIOBBIE (CO3TaHHBIC
NeperopakuBaHUEeM PEK IMJIOTUHAMH, OTKYJla OHU IOJY4al0T OCHOBHOE MUTAHHE) M HAJIUBHbBIE
(HamoJIHEHUE OCYIIECTBIISETCS MO MOABOIAIIMM KaHAJIaM).

OcCHOBHBIE THJIPOJOTHYECKHE XAPAKTEPUCTUKU, T.€. 0OBEMBI BOJBI M IUIOIMIATH BOJHOTO
3epKajia BOJOXPaHUIIUII PpUBEACHBI B Tadmuie 1 [2].

Tabnuya 1
OcHOBHBIE THAPOJIOTHYECKHE XaAPAKTEPHUCTHKH BOI0OXPAHUJIHII
IIpoextusiit | Ilone3uslit TInomas
Tun T'on BBOa B BOJIHOT'O
Bopoxpannnmumie | BogoucrouHuk 00BeM, MITH 00BeM,
BOJIOXPaHUIIUILA | SKCILTyaTaIHIO 3 3 3epkaja,
M MJIH M )
KM
TysMyroHCKOE p.-AMynapbs pycioBoe 1984 7270 5270 790,0
AHIIKaHCKOE p. Kapanmapsbs pyclioBoe 1979 1900 1750 60,0
Karraxypranckoe | p. 3epaBman HAJIUBHOE 1968 840 816 84,5
HOxHo- p-Cypxanmapbs pyclioBoe 1964 600 597 65,0
CypxaHckoe
Unmkypranckoe | p.Kamkamapes pyclioBo€ 1964 386 356 45,1
Yappakckoe p. Yupuuk pyclioBoe 1978 2010 1580 40,3
Tys0yry3ckoe p. AxaHrapaH pycCIIOBOE 1966 250 225 20,7
Hroro: 7 BOO-IIT 13256 10594 1105,6

K pycnoBeiM OTHOCATCS CHEAylOIIME BOJOEMbl CE30HHOTO pPEryJupoOBaHUsl CTOKa:
TrosIMyIOHCKOE, PacTo0KEHHOE B cpeHeM TeueHuu peku Amynapsu; KOxxkao-CypxaHckoe - B
cpeanem TeueHun peku Cypxannapbu; UMMKypraunckoe - B CpeiHeM TeueHuH peku Kaikanapeu
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B KamkamapeuHckoil oOmacTv; AHIMKAHCKOE — TNPEATrOpHOE, 0Opa30BaHHOE IUIOTHHOM,
neperoponuBiieil pycino pexku Kapanmapbu; YapBakckoe BOJOXpaHWIMIIE, OT HUXKHEro Obeda
KOTOpOro HauumHaercss peka Ywupuumk. AHAmxkaHckoe M YapBakckoe BOJOXPaHUIMILA
AKCITyaTUPYETCsl KaK B DHEPIeTUYECKUX, TaK M B UPPUTALMOHHBIX LIESAX, YTO M OMpPEIeNsieT
PEKUM UX paboTEHI.

Karrakypranckoe HaJMBHOE BOJOXPAHHWIIMILNE PACIOJIONKEHO B OacceliHe p. 3epaBliaH,
OTHOCHUTCSI K TpYIIE BOAOXPAaHWIMIL, BOJAHBIE PECYpPChl KOTOPBIX MCIOJB3YIOTCS B OCHOBHOM
JUIsl  BEreTallMOHHBIX TOJMUBOB. Tysa0yry3ckoe MJOJIMHHOE PYCIOBOE BOJOXPAHUIIUIIE,
pacrojIokeHO B CPEIHEM TEYEHMM pPEKU AXaHrapaH, HO NHTAETCS BOJAMU pPEK AXaHrapaH u
Uupunk. Boasl pexkn Yupyuk MojaroTcss B HEro mo TallKeHTCKOMY KaHally, MO3TOMY OHO
ABJISICTCS] M HAIMBHBIM. BoJia u3 Hero ucnoib3yercs s oporieHus [3].
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Puc. 1. U3MeH4YnBOCTH cpeHeroqoBoii Munepanuzanum B nepuonx 1990-2014 rr.

Jis  XapakTepUCTUKM XHMMHUYECKOTO COCTaBa U (U3UYECKUX CBOMCTB BOJABI OBLIM
UCITIOJIb30BaHbl PE3yNbTaThl XMMHUYECKHX aHAIW30B O BeauMumHax MuHepammzamuun (D U),
COJIEpXKAHUsI OPTaHMYECKUX BEHIECTB (M0 XUMHUYECKOMYy moTpebneHuto kucimopona) XIIK u
HuTpatoB 3a 1990-2014 rr., BbIMOAHEHHBIX B Y3ruapomere [4]. VY3ruapomer npoBOAUT
pEryJspHBIi  MOHHUTOPHHI  KadecTBa BOJABI  BOJOXpaHWIWII. J[aHHBIE MOHHTOpPWHTA
UCTIOJIB3YIOTCS ISl ONMUCAHUS THIPOXUMHUYECKOTO PeXHUMa BOJI BOJOXPAHWIMIL U COCTABICHUS
XapaKTEPUCTHUK €r0 U3MEHUYUBOCTH.
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Puc. 2. U3MeHYHBOCTH CPEAHEr00BbIX KOHIIEHTPAuuii HUTPAToB B nepuoa 1990-2014 rr.

[lo wmuHepanu3anuu BOJOXPAaHWIHINA TMOAPA3JCIAIOTCS Ha 4YeTblpe Tpynmsl: 1)
TnpearopHsle, ¢ MuHepanusanuei 10 300 mr/am’ (Yappakckoe - 173,8Mr/1m?), 2) paBHUHHEIE, C
MaJIbIM BIMSHHEM aHTPONOTEHHBIX (haKTOpoB M MuHepanu3amueii 10 500 mr/am® (Tya0yrysckoe
— 376,1 wmr/mv®, Karrakypranckoe — 4099 wmr/mv®, Anmmkasckoe - 4406 wr/am’), 3)
paBHUHHBIC, C TIOBBIIICHHBIM BIIMSHUEM AHTPOIOTCHHBIX ()aKTOPOB M MUHEpanu3aluen Oolee
500 wmr/mv® (Tyamyronckoe — 804,9 wmr/am°, IOxno-Cypxanckoe - 754,5 wr/mm® wu
UYumkypranckoe — 715,9 Mr/m’).

AHanmM3 MHOTOJICTHHX JaHHBIX T[I0Ka3bIBa€T, YTO CPEJHUE MHOTOJIETHHUE 3HAYCHHS
MUHEPATU3aliU BOJbI BOJOXPAHWIUI ¥Y30€KrcTaHa BapbUPYIOT B IIMPOKKX Ipenenax (ot 133,7
mr/mm® 1o 1174,1 mr/mm?). TockonbKy Bce paccMaTpuBaeMble BOJOXPAHIIMIIA B OCHOBHOM
MpeIHa3HAYeHBl IS UPPUTAIIMOHHOTO BOJOMOIB30BAHUS, CPABHIIN MUHEPATH3AIUI0 BOABI B
HUX C TIpeleNbHO JomycTuMoii konnentpamuert (ITJIK) mis opomenus, pasHoit 1000 mr/am>.
Cpenane wmHorojetHue BenuumHbl » U (32 1990-2014rr.) mnpeBwlmanu ee TONBKO B
YuMKypranckoM BoJoXpaHwiumie (pucyHok 1), rae 1o JaHHBIM OTAEIBHBIX MPo0
MUHEpaIN3alUs MOXKET U3MEHSThCS OT 572,3 2 mr/mm> 1o 1074,2 mr/am?>.

B TysamyroHCKOM BOJIOXpaHWIMIIE MUHEpalu3alus u3MeHsercs B npenenax 488,4-1174,1
mr/mm>, B HOxno-Cypxanckom — 410,1-754,5 Mr/mv°’, B Uumkypranckom — 572,3-1074,1 Mr/am>,
B UapBakckom — 133,7-191,9 Mr/nv°, B AHIMKAHCKOM — 329,5-562,6 mr/am°, B Tys06yry3ckoM —
269,1- 5254 wr/nm’, B Karrakypranckom — 309,8-513,7 wmr/am® (pucysokl). Jlns
muHepammzamun T1JIK paBHo 1000 Mr/mv® m npessimenns ITJIK wabmomamics B 2008 roxy B
Tysamytonckom, B 2000 u 2011 romax B UuMKypranckom BojoxpaHmiumax. Hauboinbias
MUHEpaIu3aius HaOI0JaeTCsl B BOJOXPAHWININAX, KaK U B PEKax, B MAJIOBOJHbIE rojbl (1994,
2000, 2006, 2013) (pucyHoxk 1).
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PaccmaTtpuBanace Takke AWHAMHKA W3MEHEHHS KOHIEHTPALlMM HHUTPATOB B BOJE
BOJIOXPaHMIIMIL, KOTOpasi BAppUPYIOT B CleNyrOmMX npeaenax: B TysmyrwoHckoMm — oT 0,22 1o
1,5 mr/am®, B ¥0xu0-Cypxanckom — ot 0,49 no 2,43 mr/am®, B Uumkyprauckom — ot 0,21 1o
4,68 mr/nm?, B UapsakckoMm — ot 0,18 10 1,59 mr/mm®, 8 Armmkanckom — ot 1,7 10 4,69 mr/mm?,
B Tya6yrysckom — ot 0,29 no 2,32 mr/am’, B Karrakypranckom — ot 0,42 1o 2,59 mr/am’
(pucyHoK 2).

beuta w3ydeHa JguHAMUKAa W3MEHEHHSI COJIEpP)KAaHUS OPraHWYeCKHX BEIIEeCTB 10
xuMmuueckomy norpednenuto kucnopoaa (XIIK). 3a pacemarpusaemsie roasl XIIK xonebnercs B
BOJIE BOJOXPAHWIIHUII B cleAyromux npeaenax: B TysmyroHckom — ot 3,8 no 42,05 , B FOxHo-
Cypxanckom — ot 3,0 go 14,3, B Uumkypranckom — ot 3,6 no 19,45, B HapBakckom — o1 1,5 110
5,5, B AHIMXaHCKOM — 0T 2,4 1o 10,94°, B Tys6yry3ckom — ot 1,8 1o 7,64, B Karrakypranckom
— ot 3,34 1o 11,56 MrO/am® (pucynoxk 3). Ilpu ucnons3oBanuy Boasl s mutha [IJK mo XITK
paBHa 15 mrO/am® . TIpeBbllieHHe TOH BEIUYMHEI 110 JAHHBIM OTJENBHBIX HPOO BBIABIEHO MO
BCEM CEMHM BOJIOXpaHuIuuam [4].
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Puc. 3. lunamuka cofep:kanusi opranndeckux seuects (mo XIIK)
B nepuoa 1990-2014 rr.

HccnenoBanue COBPEMEHHON JMHAMHKHA THUIAPOXUMHUYECKOTO PEXHMa BOJIOXPAHMIIUIIL
VY30ekncTaHa Ha OCHOBAHMM MHOTOJIETHETO MOHUTOPHHTA IMOKA3aJl0, YTO THIPOXUMHYECKHIA
PEKUM BOJ HCCIEIOBAaHHBIX BOJOXpaHWIUII (OpMUpYETCS TOJ BO3AECUCTBUEM (DU3HKO-
reorpapuuecKkux U aHTPONMOTeHHBIX (hakTopoB. B (hopMupoBaHWHM XUMHUYECKOTO COCTaBa BOIBI
MPEIrOpHBIX BOJIOXPAHWIUI OCHOBHYIO POJIb UTPAIOT MPHUPOAHBIE (PAKTOPbI, a PAaBHUHHBIX —
AHTPOIIOTEHHBIE.
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B 3aKJITI0OUYEHUN ciemyer OTMETHTh, 4TO cbpoc B BOJIOXPaHUJIMIIA
BBICOKOMUHEPAJM30BaHHBIX  KOJUIEKTOPHO-JPEHAXHBIX BOJA U HMPPUTALMOHHBIN  PEXUM
pPEryJIupoOBaHMsl CTOKA OKAa3bIBAIOT HAMOOJIbIIEE BIUSHUE HA TMOBBIIICHHE MHUHEpATU3AUU U
KOHIIEHTpAllUi 3arpsi3HSIONMIMX BEHIECTB B BoAax TysMmyroHckoro, HOxxkHo-CypxaHckoro u
AHJIMKaHCKOTO BOJIOXPAHUIIUIII.
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Carnees H.3., AprbikoBa @.51., 3usieB A.B.*
IJIEKTPOXUMHNUYECKHUE IIOKA3ATEJIN BOJI KAHAJIOB BO3CY U CAJIAP

Aunomayuna: B cmamve ma ocnoeéanuu uzmepenuti 31eKMponpo8oOHOCMU B00bl Hd
kananax bozcy u Canap 0ama xawecmeeHHAs: XapaKmepucmuka XUmMuiecko2o cocmasa 800vl 8
npedenax copooa Tawxenma.

Knioueevie cnosa:  xumuueckuii  cocmas — 600bl,  SUOPOXUMUYECKUU  DEAHCUM,
2uopomemeopoio2uieckue Veanosus, MuHepanuzayusl, 91eKMponpo8oOHOCb,
KOHOYKMOMempu4ecKui Memoo.

By3cyB Ba Canap kaHa/u1apy CYyBHHUHT JIEKTPOKMMEBHMI KYpcaTKMYJIapu

Annomayun: Maxonaoa byscye ea Canap Kanannapu  Cyel1aApUHUHZ — NE€KMP
YmKazyeuanaueunu yruaw acocuoa Towkenm wiaxpu yeeapacuda KaHaul Cy8lapuUHUHE KUMEBULL
mapxubuea cugpamau mascugh bepunea.

Kanum cysnap: cysHune kumésuili mapkuou, cuOPOKUMEBUL PeHCUM, UOPOMEMeEOPON0SUK
wapoum, MUHepanu3ayus, d1eKmp YmKazy8uauiux, KOHOYyKmomempux ycyi.

Electrochemical performance of water of the Bozsu and Salar canals

Abstract: Article based on the measurement of electrical conductivity of water in the
canals of Bozsu and Salar given qualitative characteristics of the chemical composition of water
in the city of Tashkent.

Keywords: chemical composition of water, hydrochemical regime, the hydrometeorological
conditions, salinity, conductivity, conductometric method.

BBenenne. Boapl pek U KaHAIOB  OTJIMYAKOTCS Majol MUHepaidu3anuei, ObICTpoi
U3MCHYNBOCTBIO COCTaBa I10Q BOSIICﬁCTBHCM TUAPOMETCOPOJIOTHUCCKUX YCHOBI/Iﬁ U ITOCTOAHHBIM
OPUCYTCTBHEM B BOJE Ta30B aTMOC(PEPHOTO MPOUCXOXKIEHHUS, OTHU OCOOECHHOCTHU
TUAPOXUMHUYECKOTO PEKUMa XapaKTepU3YIOT YCIOBHUs MPEoOpa3OBaHUM XHMHUUYECKOTO COCTaBa
BOJI HETIOCPEJCTBEHHO B pycie. OmHako, GopMUpOBaHNE XMMHUYECKOTO COCTaBa BOJ 3aBUCHUT B
3HAUYUTEIILHONM MEpe OT MPOIECCOB, COBEpIIAIOIMUXCSA Ha BogocOope. I[loatomy xummueckuit
COCTaB M THAPOXMUMHUYECKUU PEKUM PEK M KAHAJIOB OTPAXKAIOT MPHUPOJHBIE U aHTPONOTECHHbIE
MponecChl, OKAa3bIBAOIIHUE BJIIMAHUC Ha COCTaB IMOBCPXHOCTHBIX W T'PYHTOBBIX BOJ Ha Bcel
BOJIOCOOPHOM TUTOMIA TN,

Lenbio HacTOSIIEr0 HCCJIEJOBAHMS SBISETCS OLIGHKa OOIIed MUHEpaTu3alud u
XUMHUYECKOTO COCTaBa, CpPaBHUTEIbHBIM aHanu3 BOJ KaHaioB bo3cy um Camap, a Takxke
onpejiefieHue B3aUMOCBSA3M HM3MEHEHHI o0meld MuHepalu3alMud, pPacxoJoB BOABI U
METEOPOJIOTHYECKUX YCIOBHiA. B cTaThe B KauecTBEe 00beKTa MCCIe0BAHUSA BEIOPAHBI 110 MAThH

*Carnees H.3. - HYVY3, ['eonoro-reorpadudeckuii pakynbret, cTap. npei. kadeapsl « uaponoruu cyumy;
ApteikoBa @.S1. — HY VY3, 'eonoro-reorpaduueckuii hakyisTer, TOHEHT Kadeapbl «[ MApOIIOTHH CYIIH»;
3usieB A.B. - Taml[ I TU, urxenep.
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