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E®EKTUBHICTb TEXHIYHUX CIIOPYJ 3 BUKOPUCTAHHAM BOJIOKHUCTOI'O
HOCIA «BIs» AJIA OYUMCTKHU IOBEPXHEBHUX BO/I 3AITIOBI/IHUX TA
AHTPOIIOTEHHO-HABAHTAXKEHUX JIITHOK PIYKOBOI MEPEXI IIOKYTCBHKO-
BYKOBHUHCBKHUX KAPIIAT
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AHOTALIA Buxopucmano cneyianvhi O0epeg’sini KOHCMPYKYIl «kawuyiy ma cunmemudnuti Hocii muny «Bisy o cmeopeHHs
ouucnoi koncmpykyii, wo die 3a npunyunom «biopeaxmopay. Ilokazano, wo o4ucHa KOHCMPYKYis 30amHa HAZPOMAOICYBAMU HA
c60i1l nosepxHi (nepughimoni) snauny Kinvkicme Oaxmepiti ma Oe3xpebemuux 2iopodionmie. Busuenns OuHamiku HapomMaodxcenHs
baxmepiil Ha cuHmemuuHOMy HOCIi «Biay, 3a nepiod nimuvo20 ce3omny, 8Kaszye Ha cuemoionull xapakmep danozo npoyecy. Tax, Ha
nepwii ¢hazi npoyec adcopoyii MIKpOOPeaHi3MI8 HA CUHMEMUYHOMY HOCIH0 NPOMIKAE NOGLILHO, 0COONUBO 8 3AN0GIOHIL 30HI
npUPOO0OXOPOHHO20 06 '€kmy, de MIKpOOHe Yucio 3HAx0oumuvcs 6 mescax 1600+£65 kononicymsopowuux 0ounuysb / Mi, wo 3HA4YHO
HUdICUe ICHYIOYUX CAHIMAPHUX HOPM. B nodanvuomy mae micye 102apu@mivHa 3aiexHCHICIb Ma HACUYEHHS. NOSTUHATbHOL NOBEPXHI
Mikpoopeanizmamu. Ilokasano, wjo HE3ANCIKHO 6i0 pieHA 3a0PYOHEHHS 600HO20 CepedosUa CNOCMepPicacmbCs NeeHa KPAmHicmy
HACUYEHHSI CUHMEMUYHO20 HOCIS, WO XAPAKMepusyemovcs Koepiyicnmom nazpomaoxicenns pienum 14-16 oounuys. B nepugimoni,
3acmocosano2o Hamu GOJIOKHUCMO20 Hocia «Bisy, cmeopioembcsa cneyugiuna Mikpoexocucmema, 6 AKili GONOKHUCMUU HOCIl
CYACUMb CB020 POOY MOOEILNI0 WIMYYHO CMBOPEHO20 IHCUBUNLHO20 Nanytoeda. Kpumepiem egexmugnocmi pobomu ouucHoi
KOHCMPYKYIT CAYHCUNU CAHIMAPHO-2IZIEHIYHT NOKA3HUKU NosepxHegux 600. llicia npoxodoicenns yepes «biopeakmopy 3a0pyOHeHi
NOBEPXHEG] 600U OUUWAIOMBCA IO OPSAHIYHUX KOMNOHEHMIs, NpO Wo Ceiouamv GelUYUHU CAHIMAPHO-2IIEHIUHUX NOKA3HUKIG
(po3uuHeHull Kucerv, OIOXIMIUHE CHOJNCUBAHHA KUCHIO, XIMIUHe CNOJNCUBAHHS KUCHIO). 3aCmOCYS8AHHS OYUCHUX KOHCMPYKYIL muny
«biopeakmop» nNpu3eeno 00 CYMmeB020 NOKPAWEHHS SKOCMI 600U, 0COOIU60 HA MEPUMOPIAX MPAOUYITHUX 20CHOOAPCLKUX
nanowaghmis, npo WO CEIOYUMb He3HAUHe NePesUWeHHA ZPAHUYHO OONYCMUMOL KOHYeHmpayii 3a OCHOGHUMU CAHIMAPHO-
cleleHiuHUMU nOKasHuUKamu. Bnpoooeoi nimuvo2o ce3omny (8i0 uepsHs 00 No4amky eepecs) mae micye niOMPUMAHHA OUHAMIYHO0
banancy 6u006020 pizHOMAHIMMs nepugimony «biopeaxmopay npu 30epedceHHi 8UCOK020 pisHs Koegiyienmy egexmusHocmi
0YUCHOI cnopyou.

Knruoei cnosa: piukosa mepedica; aHmponozenHe HaA8AHMANCEHHS, CUHMEMUYHULL HOCTI, OYUCHI CNOPYOU, CAHIMAPHO-2IeIEHTYHI
NOKA3HUKY, Koe@hiyicHm eghexmugnocmi

EFFICIENCY OF TECHNICAL CONSTRUCTIONS WITH THE USE OF THE FIBER
CARRIER "VIJA" FOR THE PURIFICATION OF SURFACE WATER OF PROTECTED
AND ANTHROPOGENICALLY LOADED SECTIONS OF THE RIVER NETWORK OF
THE POKUTSKO-BUKOVYNIAN CARPATHIANS
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ABSTRACT It were used special wooden constructions "kashytsia" and synthetic carrier "Vija" type for the creation of a purifying
structure, acting on the principle of "bioreactor". It has been shown that the purifying structure is capable of storing a significant
amount of bacteria and invertebrates in their periphery (peryphiton). Study of the dynamics of accumulation of bacteria on the
synthetic carrier "Vija", during the summer season, indicates the sigmoid nature of this process. Thus, in the first phase, the process
of adsorption of microorganisms on the synthetic carrier proceeds slowly, especially in the protected area of the protected object,
where the microbial number is within the limits of 1600 + 65 colony forming units / ml, which is much lower than the existing
sanitary norms. In the future there is a logarithmic dependence and saturation of the absorbing surface by microorganisms. It is
shown that regardless of the level of pollution of the aqueous medium, a certain multiplicity of saturation of a synthetic carrier is
observed, which is characterized by a accumulation coefficient equal to 14-16 units. In the peryphiton, applied by us fiber carrier
"Vija", creates a specific microecosystem, in which the fibrous carrier serves as a kind of model of artificially created nutritional
chain. The sanitary-hygienic indicators of surface water served as a criterion for the effectiveness of the treatment structure. After
passing through the "bioreactor”, contaminated surface water is cleared of organic components, as evidenced by the values of
sanitary and hygiene indices (dissolved oxygen, biochemical oxygen consumption, chemical oxygen consumption). Application of
purifying structures such as "bioreactor” has led to a significant improvement in water quality, especially in the territories of
traditional economic landscapes, as evidenced by a slight excess of the maximum permissible concentration in the main sanitary and
hygiene indicators. During the summer season (from June to the beginning of September), maintaining a dynamic balance of the
species diversity of the peryphiton "bioreactor” occurs while maintaining a high level of efficiency of the treatment plant.

Keywords: river network; anthropogenic loading; synthetic carrier; purifying structure; sanitary and hygienic parameters; efficiency
factor
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TOCIIOAPCHKOT ISITBHOCTI TOIIIO. OnauM i3
BH3HAYAJIbHUX IMOKA3HUKIB MAHOI TIPChKOI E€KOCHCTEMH
MO CIIyTyBaTH, Ha HALI MOTJIS, CaHITApHO-TirieHIYHUN
craH ii piukoBoi Mepexi. PiukoBa Mepexa perioHy
Hanexxuth 1o Cipery 1 Uepemomry Ta iX MPUTOK, LIO
MaroTh TPAHCKOPJIOHHUI XapakTep Ta GOpMyIoTh OaceiH
Hynato. Came TpaHCKOPAOHHI PiYKOBI Mepexi, Ha JYMKY
psany astopiB [1,2], € HalMeHII BHBYCHUMH 1
MoTpeOyIOTh OCOOJMMBOI yBark B IIaHI TPOBEIEHHS
(i3UKO-XIMIYHOTO, OIOJOTIYHOTO Ta MIKpPOOIOJIOTITHOTO
MOHITOPHHTY.

[IpoBeneHi paHime TOCTIMKEHHS CaHITAPHO-
eKOoJIOTiYHOTO cTaHy OaceiHy JlyHaro [3-5] cBimuats mpo
3HaYHE TIOTIPIIEHHS SIKOCTI IOBEPXHEBHUX BOJA B
Ppe3yiIbTaTi aHTPOIIOTCHHOTO BILIIMBY.

IcHye minuii psa METOMIB Ta MIIXOAIB IOMO
OUYHCTKHM TIOBepXHEBUX BoA [6-8]. Bonum BusaBmIMCA
JOCUTh €()EKTUBHUMH JUIsl JTaDOPATOPHUX YCTaHOBOK Ta
LIEHTPaTi30BaHUX OYMCHHX cropyad. [Ipore, B paiioHi
piukoBoi Mepexi Ilokyrceko-BykoBuHCchkMx —Kapmart,
LEHTPaTi30BaHi OYKMCHI CIOPYIM NPAaKTHYHO BiJICYTHI,
abo 3HaxomAThcAd B CTaHI mpoekTyBaHHA. OkpiMm TorO,
0ocoOMMBOCTI  Tipchkoro  pembedy,  TepuUTOpiaTbHA
PO3KMAAHICTH CIIOPY. iHAWBIAYaIbHOTO CEKTOPY, POOHUTH
MoNTi0HI copyAn HE ePeKTUBHUMH Ta MaJIOIOCTYITHUMH
HaBiTh B MiCTaX Ta CEJHIIAX MICBKOTO THIy JaHOTO
TipCHKOTO PETIOHY.

OriHKa Ta 1IeHTUdIKaLlis NaTOreHiB, creu(iYHuX
JUIs BUSIBIIGHHS (ekanild, € mpoOiieMoro Haa3BHYalHO
Ba)XXJIMBOIO IIIOJI0 OE3MeKH Ta 3aXUCTy JUKEpen Boau. 3
iHIIOT CTOpOHHW, imeHTH(IiKAIls BOJHUX MATOTCHIB
YCKJIaTHEHA 4Yepe3 METOJI0JIOTiYHI OOMEeXEeHHs, 30KpeMa
HU3BKY KOHIICHTpAIi0 OaKTepil y MOBEPXHEBUX BOJAX Ta
TpHBaJi TeXHOIOTIT BusiBIeHHS [4]. Psm mocmimaukis [5,
9 ] mns momonaHHS JaHUX METOAOJIOTIYHHX OOMEXEHb
MPONOHYIOTh BUKOPUCTOBYBATH CydJacHi JHK-
TEXHOJIOTIi. Jlanuii miaxix BUABMBCA TOCHTH €PEKTUBHHUM JUIS
BUSBJICHHS HH3BKOI'O PIBHSA NATOITCHHUX MIKPOOPraHI3MIB Yy
HODIBHSHHI 3 TpajuIiiHUMH MeTONaMH, sKi HOTPeOyIOTh
mocutb  Oarato  wacy (2-4  pgmi). Ilpore 1 nmaHumi
MyJIbTUIIAPAMETPUYHMN MiAX1, B CUIy CBOEI BUCOKOI BapTOCTI
Ta HEeOOXITHOCTI CIIEIiaJIbHOIO 0o0I1agHaHH, e
BHKOPUCTOBYETBCS B HENOCTaTHIH Mipi aius 3a0e3nedeHHs
0aKTEpioNOTIYHOI CKIIaZOBOI MOHITOPHHTY ITOBEPXHEBHX BOJ,
oco0uBo B YKpaiHi.

Jocuth  epeKTHBHMM Ta  JIOCTYITHHM, Ha
ChOTOJIHIIIHINM JeHb, ISl JaHUX IJIed MOXKEe CIyryBaTh
METOJl B OCHOBI SIKOTO JIGKHThb BHUKOPHCTaHHS
BOJIOKHUCTOTO HOCis Ty «Bis» [10,11].

BukopucToByroun DaHWi METOIMYHHMN MiJXia Ta
CUHTCTHYHUI Marepian Jito0’si3HO HajaHuil mpodecopom
I1. I. T'Bo3AsiKOM HaMu OyJIO 3MOHTOBAHO OPUTIHAIBHY
KOHCTPYKIIi}0 OYMCHOI CIIOPYAM HA OCHOBI BUKOPHCTaHHS
BOJIOKHUCTOTO Hocisi Ttumy «Bis» Ta  TexHiuHOI
KOHCTPYKIIi «Kamuis». B cuiry cBoei mpoctotn O6ynoBH,
Ta MOOUTBHOCTI JaHa KOHCTPYKLisA «Bis» - Kammism
(«BiKa») Moxxe OyTH omepaTHBHO PO3MIIIEHA B MICISIX
HEOYHIIEHUX CKUIIB, 3MHUBIB 3 IIOJIIB TOILIO.

Ha migcraBi BHINEBHKIAAEHOTO IPEACTABIISIIO
LIKaBiCTh BUBYMTH e(QEeKTUBHICTH KOHCTpyKii «BiKa»

JUIT  OYWINECHHS  [OBEPXHEBHX  BOJ  TEPUTOPIi
TPAmUIMHUX TOCHOAAPCHKUX  JaHmmadris, B T.4.
ypOaHi30BaHUX, 1 3AMOBIIHUX (€TAIOHHUX) TEPUTOPIil.

Merta podotu
Mertoro naHoi pobotu Oyio omiHKa e(heKTUBHOCTI
OUYHCHUX KOHCTPYKI[i#f 32 YMOB Pi3HOTO aHTPOIIOTEHHOTO

HaBaHTaXCHHs Ha pi‘lKOBy CKOCUCTEMY.

MeToau A0CTiTKEeHHS

OO0’€KTOM TOCTIIKEHHS CIYXIIH [OBEPXHEBI
Boau OaceiiHy piuok Ciper ta YUepemom. J{ns 1poro B
mpob  OyIo

psal  TyHKTIB  Bimbopy
koHCTpyKIii «BiKa» (puc.1).

3MOHTOBAHO

Puc. 1 — @pacmenm ouucnoi koncmpyxyii

OurcHa KOHCTPYKILiSA CKJIamanacs i3 IepeB’sSHOro
Hactuiy A («kamunb») ta cuHretmynoro Hocis (b). B
SKOCTI ~ CHHTETHYHOIO  HOCISI ~ BHKOPHUCTOBYBaBCS
BOJIOKHHCTUH Matepian tumy «BIS» (TY (995990),
BUTOTOBJICHHH 13 TEKCTypOBaHOI JkryToBoi HUTKH (TY 6-
06-C116-87, texc 350) Ta neranbHO paHille OMHCAHUN
[12]. Kputepiem edexTuBHOCTI poOOTH  OYMCHOI
KOHCTPYKIIi CIYXXWIH CaHITaPHO-TITi€EHIYHI TOKa3HUKH
TIOBEPXHEBUX BOJI.

BusHaueHHS OCHOBHUX CaHITapHO Tiri€HIYHUX

MMOKAa3HUKIiB  BoaW  (BMICT  HiTpaTiB, OionoriuHe
cnoxxuBaHHsa KucHIO — BCK, XiMidHe CITO)KHBaHHS KHCHIO
- XCK, po3uMHEHUI KHCEHb, MIKpPOOHE YHCIIO)

npoBoamnu 3rigHo  JICTY 40780-2001 Tta 3aranbHO
npuiHATEMH MeTomamu [13] Ha modaTtky Ta 1O
3aBEpLICHHIO JIITHBOTO ce30Hy. Bindip mpoO mpoBoanmm
Oe3rnocepeIHbO Ha BUXO/Il 3 OUUCHOT CIIOPY/IH.

B po0ori mpeacraBneHi CTaTHCTHYHO OIPAIlbOBaHi
pesynbratu 3a 2015-2017 poku. [lani noctoBipHi mpu
3HaveHHi p< 0,05.

CxemaTW4He pO3TallyBaHHS WYHKTIB BigOopy
pob TpeaCcTaBIeHO Ha puC. 2.

OO0roBopeHHs pe3yJIbTATIB
IIpoBeneHuii MOPIBHUIBHUEA aHANI3 [apamMeTpiB

SIKOCTI TIOBEPXHEBHX BOJ| PI3HOTO MPUPOJOOXOPOHHOTO Ta
rOCIIO/IAPCHKOr0 PEKMMIB CBITYUTH NPO IEPEeBary sIKOCTI
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MMOBEPXHEBUX  BOJ  PI3HUX  (QYHKIIOHATHHHUX  30H
HAI[lOHATBHOTO TPUPOAHOTO TMapKy «BrxHUIBKAN
(mamanmi HIIIT) 3a minuM psAaoOM caHITAPHO-TITiE€HIYHHUX
NOKa3HUKIB ~ Haj SKICTIO MOBEPXHEBHX BOJ TEPUTOPIH
TPaAMLIIHOTO TOCIOAPIOBAHHS 32 MEXaMH 3allOBiIHOTO
00'exty (puc. 3).
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bacetin p.Cipem

1 — ypouuwge Cmebrux, 2 — ypouuwe Cyxui, 3 —
ypouuwe Cononeys, 4 — eupno p. Mueisxa, 5 — p.
Yepemowt (c. Yopnoeysu), 6 — p. Yepemows (cmm.

Bawxisyi)

Puc. 2 — Ilynkmu 6io6opy npod
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PEYOEMHM  KMCEHB HITRUTHWRA

1 — 3anoeiona 3ona HIIII, 2 — 30na cmayionaproi
pexpeayii HIIIIT, 3 — npuneeni oo HIIII mepumopii
MPAOUYIIHUX 20CHOOAPCHKUX TAHOUIAPMie

Puc. 3 — Xapaxmepucmuxa canimapno-eicicHiunux
NOKA3HUKIB PIYK080i Mepedsci ha mepumopii [lokymcoko-
bykosuncorxux Kapnam

Tak, B paifoHax  IHTEHCHBHOI TOCHOIApPCHKOL
IISUTBHOCTI Yy TIOBEPXHEBHX BOJAX 3POCTa€  BMICT
3aBUCIIUX PEYOBHH (B MEPEBaXKHIN OUIBIIOCTI 1€ THpPCa —
BIIXOAM  JICOMEpPepoOKH), MO0  CYNPOBOKYETHCS
3MEHIIICHHSAM y BOJI BUIBHOTO KHCHIO Ta 3POCTaHHIM
Benmuunan  mokasHukiB  BCKs, XCK, 3arampHOro
okuciIeHHs. BomHouac, y Bozi 3pocTae BMICT XJIOpUAIB Ta
HITPUTIB (COJiel COJITHOI Ta a30THCTOI KHUCJIOT), IO
MPU3BOJUTE JO 3aKUCICHHS pPidkoBoi Mepexi (pH=35,8,
uHmwkue HopM CanlliH 4360-88: pH 6,5-8,5).

JlocmipKeHHSIMHA  KaHAJIChKUX JTOCTITHUKIB
MOKa3aHo, IO caaMe BIIXOAM  JepeBooOpoOHOT
MPOMHUCIIOBOCTI  HECYTh TMOTEHIINHY 3arpo3y Ui
3II0pOB’Sl HACENEHHS, OCKUIBKH MICTATh 3HAYHA KiJIBKICThH
komigopm, ocodmmo Klebsiella Spp. ta Escherichia coli (
TUTIOBHUHU (heKATbHHUI 1HIUKATOD ).

BuBueHHS THHAMIKH HarpoOMaKeHHs OakTepiil Ha
CHUHTETUYHOMY HOCIi «Bisi», 3a mepioj| JIITHHOTO CE30HY,
BKa3ye Ha CUIMOIIHY 3aJISKHICTh naHoro mpouecy. Ha S
— ToniOHIN KpuBii (puc.4) MOXHA BUIUINTH TPU UITKO
po3MexxoBaHi B 4aci nuisiHKM: modatkoBy (lag — ¢asy),
morapupmivuny (log — ¢a3y) ta dasy croBinmbHEHHS i
crabimizamii (plato). PiukoBa Mepexa 3amoBiTHOI 30HH
HITIT (myskta 1, 2) xapakTepu3yeTbcs MiKpOOHHM
grcaoM B Mexax 1600+65 KYO (konoHieyTBOPIOIOUHX
OIWHUIG) / MJI, 0 3Ha4HO HIbk4ue HopM CanlliH 4360-88
(<5000 KYO/mn). Iponec popmyBanus nepuditony 3a
paxyHOK MIKpOOpPTraHi3MiB Ta 0e3XpeOeTHHX TiIpoOiOHTIB
JIOBKOJIa CHHTETHYHOI'O HOCIsI, ISl BOJOTOKIB TaHOT 30HH,
€ JIOCUTh TPUBAIMHN 1 cTaHOBUTH 1,5-2 Micsii. MikpoOHe
YHCIIO MOBEPXHEBUX BOJ PIYKOBOI MEpexki TpaaMIiHHUX
rOCIoIapChKuX JaHAmadTiB (MyHKTH 5, 6) CTaHOBUTH
6000 £250 i nepeBHIIy€e TOITyCTUMI HOPMATHBH.

[14]

Koe hiieHT HarpoOHaIKEeHHA
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Aatu giabopy npob

1 — 3anoeiona 3ona HIIII, 2 — 30na cmayionaptoi
pekpeayii, 3 — npuneani 0o HIIII mepumopii
MPAOUYITIHUX 20CHOOAPCHKUX JIAHOUAPMi6

Puc. 4 — Jlunamixa nazpomaoicents Mikpoopeanizmie Ha
CUHmMemUuYHUX HOCIAxX «Bisy 6 nosepxuesux 6ooax, wo
Xapaxkmepusyromucs pisHUM pieHeM AHMPONOSEHHO20
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B ymoBax migBHIIEHOTO BMICTYy OakTepiadbHHUX
opranisMiB (opMyBaHHS NEPH(PITOHY HOBKOJA OYHUCHOL
KOHCTPYKIIIi XapaKTepu3yeTbCsl MPUCKOPEHHUMHU TeMIaMu
1 3aBEpLIYETHCS BIIPOJAOBXK IEPIIOr0 MiCsLsS  IiCIs
MOHT&Xy CHoOpyad. BoOJOTOKM 30HH CTalliOHapHOL
pekpeauii  (myHkTH 3, 4) 3aliMalOTh  POMIXKHE
MIOJIOKEHHS, SIK 32 BEJIMYMHOI0 MIKpOOHOTO 4YMclia TakK, i
3a temmamu (opmyBaHHs nepuditony. Takum umHOM,

YITKO  TPOIJISNAETBCS  3aJEKHICTH  MDK  piBHEM
MIKpOOHOTO 3a0pyAHEHHS BOJOTOKIB Ta TEeMIIaMH
¢opmyBaHHS  TepudiTOHYy JOBKOJA  CHHTETHYHOTO

copOeHTY, 10 MOXe OyTH OMUCaHEe PIBHIHHIM:
V=1logCT

me, V — IIBHAKICTE HACHYEHHS IOTJIMHAILHOI
noBepxHi, C; — KOHICHTpallis 3a0pyaHIOYa BOIHOIO
cepenoBuia, T - yac eKCIO3HITIT

Ipu mpoMy ciif 3a3HAYUTH, IO HE3AJIEIKHO BiJ

piBHS 3a0pyAHECHHS BOJHOTO cepeoBuIla
CIIOCTEPITaeThCS MEBHA  KPATHICTh  HACHYCHHS
CUHTETUYHOIO HOCI, 110 XapaKTepU3y€eThCs

KOeQiIlieHTOM HarpoMaJKeHHs piBHUM 14-16 OqUHUIIE.
[lo 3aBepIIEHHIO JITHHOTO CE30HY MPOBOIUIOCS
MIOBTOPHE BHBUYEHHS OCHOBHHUX CAHITAPHO-TITi€HIYHUX
MMOKa3HUKIB  BOJOTOKIB, IO  3a3HAIOTh  PI3HOTO
AQHTPONOTEHHOTO HaBaHTaXeHHS. OTpUMaHI pe3yJbTaTh
NOKa3aJIy, 110 3aCTOCYBAaHHS OYMCHUX KOHCTPYKIIH THIY
«OiopeakTop» TMPH3BEIO 1O CYTTEBOTO IOKPAIICHHS
SIKOCTI BOJHM, OCOOJIMBO Ha TEPHUTOPISX TPaaMLiitHUX
rOCIO/IaPChKUX JaHAmadTiB, PO IO CBIAYUTH HE3HAYHE

nepeBuriciHss  [JIK 32 OCHOBHUMH  CaHITapHO-
TIri€HIYHUME TOKa3HUKAMH.

B mepuiToHi, 3aCTOCOBAHOTO HaMHu
BOJIOKHUCTOTO HOCis «Bis», cTBOproerscs crenudiyna
MiKpOEKOCHCTEMA. B JaHIi MiKpOEKOCHCTEMI
BOJIOKHUCTHH  HOCIlf  CIOyXHTh  «JOMIBKOIO»  UIS
MIKpOOpPTaHi3MiB,  POCIMHHAX Ta  0e3XpeOeTHHX

TBapUHHUX OPTaHI3MIB i CIIy>)KUTh CBOTO POJY MOJIEILIIO
HITYYHO CTBOPEHOT'O KMBHJIBHOTO JIAHIIIOTA.

BucHoBkH

[Tokazano BHCOKY e(EeKTHBHICTH (YHKIIOHYBaHHS
ouncHoi koHCTpyKii «BiKa» B sikocTi «Oiopekropa» Ta
MATBEpKCHA MOMJIMBICTE  BHUKOPUCTAHHS 11 [UId
OYMIIECHHS IOBEPXHEBUX NPHUPOJHHX BOJ  PI3HOTO
CTyTICHsI 3a0pyIHEHHS.

Cnucok Jitepatypu

1. Dunca, Andreea-Mihaela. Water Pollution and Water
Quality Assessment of Major Transboundary Rivers from
Banat (Romania) / Andreea-Mihaela Dunca // Journal of
Chemistry. — 2018. — 2018. — P. 1-8. — doi:
10.1155/2018/9073763.

2. Kirschner, A. K. T. Microbiological water quality along the
Danube River: Integrating data from two whole-river
surveys and a transnational monitoring network / A. K. T.
Kirschner, G. G. Kavka, B. Velimirov, R. L. Mach, R.

10.

11.

12.

Sommer, A. H. Farnleitner / Water Reserch. —2009. —
43, Issue 15. - P 3673-3684. —  doi:
10.1016/j.watres.2009.05.034.

Masikevych, A. Research of microbiological indicators of
quality of surface waters of natural environmental territories
of the Danube basin / A. Masikevych, M. Kolotilo, V.
Yaremchuk, Y. Masikevych, V. Myslytsky, I. Burdeniuk,
K. Dombrovskyi // EURIKA: Physics and Engineering. —
2018. — No 2. — P. 3-11. — doi: 10.21303/2461-
4262.2018.00590.

Pall, E. Human impact on the microbiological water quality
of the rivers / E. Pall, M. Niculae, T. Kiss, C. D. Sandru
and M. Spinu // J. Med. Microbiol. —2013. —No 62 (Pt 11).
—P. 1635-1640. — doi:10.1099/ jmm.0.055749-0.
Kirschner, A. K. T. Multiparametric monitoring of
microbial faecal pollution reveals the dominance of human
contamination along the whole Danube River / A. K. T.
Kirschner, G. H. Reischer, S. Jakwerth, D. Savio, S.
Ixenmaier, E. Toth, R. Sommer, R. L. Mach, R. Linke,
A. Eiler, S. Kolarevic, A. H. Farnleitner // Water
Research. — 2017. — 124,1. — P. 543-555. — doi:
10.1016/j.watres. 2017.07.052.

Malovanyy, A. Combination of ion exchange and partial
nitritation/Anammox process for ammonium removal from
mainstream municipal wastewater / A. Malovanyy, E.
Plaza, J. Trela, M. Malovanyy // Water Science &
Technology. — 2014. — 70, Nel. — P. 144-151. -
doi:10.2166/wst.2014.208.

Szatkowska, B. Partial nitritation/anammox and CANON —
Nitrogen removal systems followed by conductivity
measurements / B. Szatkowska, E. Plaza, J. Trela /
Department of Land and Water Resources Engineering,
Sweden. —2005. — Ne 13. —P. 109-117.

Malovanyy, M. Reagent purification of the processing
industry enterprises effluents / M. Malovanyy, G. Krusir,
O. Holodovska, A. Masikevych // Food Science and
Technology. — 2018. — 12, 3. — P. 109-116. — doi:
10.15673/fst.v12i3.1046.

Imtiaz, J. Development of PCR protocol for detection of
Escherichia coli in drinking water / J. Imtiaz, I. Hashmi, A.
Saeed, 1. A. Qazi & M. Arshad // WIT Transactions on
Ecology and The Environment. —2013. — 171. — P. 225-232.
—doi: 10.2495/WRM130201.

I'Bozasak, II. I. Ilpoctuii MeTon BHSBICHHS Ta OIIHKH
IHTEHCHBHOCTI aHaepOOHUX MPOIIECIB, 110
CYHpoBOUKYIOThCs BuiineHHsam rasis / I1. I. I'sosnsk, O.
B. Canypa // Mixpobionocis ma 6iomexnonozisi. — 2009. —
Ne 8 - C. 52-57. - doi: 10/18524/2307-
4663.2009.4(8).103580.

Kpyneii, K. C. Ounctka crigaux Box 3aBogy AT «Motop
Cig» MiKkpoopraHi3aMam#, o iMMOOLTI30BaHI Ha MITYYHUX
Hocisix / K. C. Kpyneii, A. O. CkokxoBa, O. @.
Puabcekmii, K. O. JomopoBchkmii, II. 1. I'Bo3aak //
TIumanns 6ioinouxayii ma exonoeii. — 2014, — 19, Ne2. — C.
224-236.

I'Bo3ask, I1. 1. 3a npurnunom GiokoHBeepa. bioTexHomoris
oxoponu noskiyurs / I, 1. I'Bo3asik // Bichux HAH Yxpainu.
—2003. — Ne3. — C. 29-36.

. CaHiTapHO-BIpYCONIOTIYHHH KOHTPOIb BOAHHUX OO€EKTIB:
MeToaWyHi  BKasziesku  MB  10.2.1-145-2007.  IIpo
3aTBEPIUKCHHS ~ METOIAMYHUX  BKasiBok  «CaHiTapHO-

BipyCOJIOTIYHUI KOHTPOJb BOAHUX 00’ekTiB»: Hakaz MO3
Vkpaiun Ne 284 Big 30.05.2007 p. Homatox 1. URL:
http://www.moz. gov.u /docfiles/ 8203 _dodatok.rar.

176

BICHUK HTY "XIII" Ne 45 (1321)


https://www.hindawi.com/41254327/
https://www.hindawi.com/41254327/
https://doi.org/10.1155/2018/9073763
https://doi.org/10.1155/2018/9073763
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00431354/43/15
https://www.sciencedirect.com/science/journal/00431354/43/15
https://doi.org/10.1016/j.watres.2009.05.034
https://doi.org/10.1016/j.watres.2009.05.034
https://doi.org/10.1016/j.watres.2009.05.034
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000e1%3Bll%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000e1%3Bll%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niculae%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x0015e%3Bandru%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sp%26%23x000ee%3Bnu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3809112/
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/journal/00431354
https://www.sciencedirect.com/science/journal/00431354
https://www.sciencedirect.com/science/journal/00431354/124/supp/C
https://doi.org/10.1016/j.watres.2017.07.052
https://doi.org/10.1016/j.watres.2017.07.052
https://doi.org/10.2166/wst.2014.208
http://www.moz/

ISSN 2079-5459 (print)

ISSN 2413-4295 (online) CEPIA "HOBI PILIEHHSA B CYYACHUX TEXHOJIOI'AX"
14. Gauthier, F. The Ecology of “fecal indicator” bacteria Technology, 2014, 70(1), 144-151, doi: 10.2166
commonly found in Pulp and paper mill water systems / F. /wst.2014.208.
Gauthier A. Frederick // Water Research. —2001. - 35,9. 7. Szatkowska, B., Plaza, E., Trela, J. Partial
— P. 2207-2218. - doi: 10.1016/S0043-1354(00)00506-6. nitritation/anammox  and CANON - Nitrogen removal

systems followed by conductivity measurements.
Department of Land and Water Resources Engineering,
Sweden, 2005, 13, 109-117.

8. Malovanyy, M., Krusir, G., Holodovska, O., Masikevych,
A.. Reagent purification of the processifg industry
enterprises effluents. Food Science and Technology, 2018,
12(3), 109-116, doi: 10.15673/fst.v12i3.1054.

9. Imtiaz, J., Hashmi, 1., Saeed, A., Qazi, 1. A., Arshad, M.
Development of PCR protocol for detection of Escherichia
coli in drinking water. WIT Transactions on Ecology and
The  Environment, 2013, 171, 225-232, doi:
10.2495/WRM130201.

10. Gvozdyak, P. L., Sapura, O. B.. Prostyj metod vyyavlennya
ta ocinky intensyvnosti anaerobnykh procesiv shho
suprovodzhuyutsya vydilennyam gaziv. Mikrobiologiya ta
biotexnologiya, 2009, 8, 52-57, doi: 10/18524/2307-
4663.2009.4(8).103580.

11. Krupyej, K. S., Skokova, A. O., Rylskyj, O. F.,
Dombrovs'kyj, K. O., Gvozdyak, P. I. Ochystka stichnykh
vod zavodu AT «Motor Sich» mikroorganizmamy, shho
immobilizovani na  shtuchnykh nosiyax. Pytannya
bioindykaciyi ta ekologiyi, 2014, 19(2), 224-236.

. Gvozdyak, P. 1. Za pryncypom biokonveyera.
Biotexnologiya oxorony dovkillya. Visnyk NAN Ukrayiny,
2003, 3, 29-36.

13. Sanitarno-virusolohichnyy kontrol’ vodnykh ob»yektiv:
metod. vkazivky MV 10.2.1-145- 2007. Pro zatverdzhennya
metodychnykh vkazivok «Sanitarno-virusolohichnyy
kontrol’ vodnykh obyyektivy (2007). Ministerstvo okhorony
zdorovia Ukrayiny, No. 284. Dodatok 1. Available at: http://
www.moz.gov.ua/docfiles/8203 dodatok.rar Last accessed:
18.01.2018

. Gauthier, F., Archibald, F. The Ecology of “fecal
indicator” bacteria commonly found in Pulp and paper mill
water systems. Water Research, 2001, 35(9), 2207-2218,
doi: 10.1016/S0043-1354(00)00506-6.

References (transliterated)

1. Andreea-Mihaela, Dunca. Quality Assessment of Major
Transboundary Rivers from Banat (Romania). Journal of
Chemistry, 2018, 2018, 1-8, doi: 10.1155/2018/9073763.

2. Kirschner, A. K. T., Kavka, G. G., Velimirov, B., Mach,
R. L., Sommer, R., Farnleitner, A. H. Microbiological
water quality along the Danube River: Integrating data from
two whole-river surveys and a transnational monitoring
network. Water Reserch, 2009. 43(15), 3673-3684, doi:
10.1016/j.watres.2009.05.034.

3. Masikevych, A., Kolotilo, M., Yaremchuk, V.,
Masikevych, Y., Myslytsky, V., Burdeniuk, L.,
Dombrovskyi, K. Research of microbiological indicators of
quality of surface waters of natural environmental territories
of the Danube basin. EURIKA: Physics and Engineering,
2018, 2, 3—11, doi: 10.21303/2461-4262.2018.00590.

4. Pall, E., Niculae, M., Kiss, T., Sandru, C. D., Spinu, M.
Human impact on the microbiological water quality of the 12
rivers. J. Med. Microbiol., 2013, 62 (11), 1635-1640, doi:
10.1099/ jmm.0.055749-0.

5. Kirschner, A. K. T., Reischer, G. H., Jakwerth, S., Savio,
D., Ixenmaier, S., Toth, E., Sommer, R., Mach, R. L.,
Linke, R., Eiler, A., Kolarevic, S., Farnleitner, A. H.
Multiparametric monitoring of microbial faecal pollution
reveals the dominance of human contamination along the
whole Danube River. Water Research, 2017, 124, 1, 543-
555, doi: 10.1016/ j.watres. 2017.07.052.

6. Malovanyy, A., Plaza, E., Trela, J., Malovanyy, M. 14
Combination of  ion exchange and partial
nitritation/Anammox process for ammonium removal from
mainstream municipal wastewater. Water Science &

Binomocrti npo aBTopiB (About authors)

Macikesuu Anopiii IOpiiioguy — KaHOUAT TEXHIYHUX HayK, JIOIEHT, ByKOBMHCHEKMI Iep>KaBHHH MEIWYHUH YHIBEpPCHTET,
JIOIIEHT KadeapH ririeHn ta exoiorii; M. YepHiBni, Yxpaina, ORCID: 0000 - 0003 -2862- 671; e-mail: masikevich.a@gmail.com.

Andrij Masikevych - Candidate of Technical Sciences (Ph. D.), Associate Professor, Department of Hygiene and Ecology,
Bucovinian State Medical University, Chernivtsi, Ukraine; ORCID: 0000 - 0003 -2862- 671; e-mail: masikevich.a@gmail.com.

Konomuno Muxaiino Ilemposuu — IHUPEKTOp HAIIOHAIBHOTO IIPHPOTHOTO TapKy «BrokHubkui»; cMT. Beperomer,
YepniBenbka obnact, BrokHuibkuil paiioH, Ykpaina; ORCID: 0000- 0003-1174-8383; e-mail: vyzhpark@ukrpost.ua.

Mikhail Kolotilo — Director, National Nature Park “Vyzhnytsky”, smt. Beregomet, Vyzhnytsya region, Ukraine; ORCID: 0000-
0003-1174-8383; e-mail: vyzhpark@ukrpost.ua.

Apemuyk Banepiii Mukonaiioguy — 3acTyIHUK JUPEKTOpa HALIOHAIFHOTO TNPHPOAHOTO MHapKy «BIKHHIBKHID»; CMT.
Beperomer, UepHiBerpka 06macTs, Brxaunpkuii paiion, Yipaina; ORCID: 0000- 0002- 9592-151X; e-mail: vyzhpark@ukrpost.ua.

Valery Yaremchuk - Head's assistant, National Nature Park “Vyzhnytsky”, smt. Beregomet, Vyzhnytsya region, Ukraine;
ORCID: 0000- 0002-9592-151X; e-mail: vyzhpark@ukrpost.ua.

Macikesuu IOpiii I'puzoposuyu — noxrop GioyoriyHHX HayK, npodecop, BykoBHHCHKMI Nep)kaBHUI MEJUYHUI yHIBEpCUTET,
npodecop kadenpu ririeau Ta exonorii; M. Yepnisui, Ykpaina; ORCID: 0000-0002-0324-1171; e-mail: yumasik@meta.ua.

Yurij Masikevych — Doctor of Biological Sciences, Professor Department of Hygiene and Ecology, Bucovinian State Medical
University, Chernivtsi, Ukraine; ORCID: 0000-0002-0324-1171; e-mail: yumasik@meta.ua.

Byos-nacka, nocunaiimece na yto cmammio HACIYRHUM YUHOM.
MacikeBud, A. FO. EdekTHBHICTP TEXHIYHHMX CIOPYX 3 BHKOPHCTAHHSM BOJIOKHHCTOTO HoOCiss «Bist» Uit oducTku
MOBEPXHEBUX BOJ 3aIIOBIJHUX Ta aHTPONOI€HHO-HABAHTAKEHUX IUITHOK piukoBoi Mepexi IlokyTchko-BykoBnHcekux Kapmar / A.

BICHUK HTVY "XIII" Ne 45 (1321) 177


https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00431354
https://www.sciencedirect.com/science/journal/00431354/35/9
https://doi.org/10.1016/S0043-1354(00)00506-6
https://www.hindawi.com/41254327/
https://doi.org/10.1155/2018/9073763
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135409003492?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00431354/43/15
https://doi.org/10.1016/j.watres.2009.05.034
https://doi.org/10.1016/j.watres.2009.05.034
https://doi.org/10.1016/j.watres.2009.05.034
https://www.ncbi.nlm.nih.gov/pubmed/?term=P%26%23x000e1%3Bll%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Niculae%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x0015e%3Bandru%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sp%26%23x000ee%3Bnu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23813274
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3809112/
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/article/pii/S0043135417306255#!
https://www.sciencedirect.com/science/journal/00431354
https://www.sciencedirect.com/science/journal/00431354/124/supp/C
https://doi.org/10.1016/j.watres.2017.07.052
https://doi.org/10.2166/wst.2014.208
https://doi.org/10.2166/wst.2014.208
https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0043135400005066?via%3Dihub#!
https://www.sciencedirect.com/science/journal/00431354
https://www.sciencedirect.com/science/journal/00431354/35/9
https://doi.org/10.1016/S0043-1354(00)00506-6
mailto:masikevich.a@gmail.com
mailto:masikevich.a@gmail.com
mailto:vyzhpark@ukrpost.ua
mailto:vyzhpark@ukrpost.ua
mailto:vyzhpark@ukrpost.ua
mailto:vyzhpark@ukrpost.ua
mailto:yumasik@meta.ua

ISSN 2079-5459 (print)
CEPIA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX" ISSN 2413-4295 (online)

FO. MacikeBu4, M. I1. KostoTuio, B. M. SIpemuyk, FO. I'. MacikeBuu // Bicnux HTY «XI1I», Cepis: Hogi piwienns 6 cyyacHux
mexuonoeiax. — Xapkis: HTY «XTIII». — 2018. — Ne 45 (1321). — C. 173-178. — doi:10.20998/2413-4295.2018.45.24.

Please cite this article as:

Masikevich, A., Kolotilo, M., Yaremchuk, V., Masikevich, Yu. Efficiency of technical constructions with the use of the
fiber carrier "Vija" for the purification of surface water of protected and anthropogenically loaded sections of the river network of the
Pokutsko-Bukovynian Carpathians. Bulletin of NTU “KhPI”. Series: New solutions in modern technologies. — Kharkiv: NTU
"KhPI", 2018, 45 (1321), 173-178, doi:10.20998/2413-4295.2018.45.24.

Hoocanyiicma, cevinaiimecs Ha My cCmamoio Cieoyiowum 06pazoMm:

MacuxeBu4, A. FO. IPPexTHBHOCTH TEXHUYECKUX COOPYIKCHHUI C MCIONB30BAHUEM BOJOKHHCTOTO HOCHTENs «Bus» mist
OYUCTKH MMOBEPXHOCTHBIX BOJ| 3aIIOBEIHBIX M aHTPOIOICHHO-HATPY)KEHHBIX YYaCcTKOB peuHoii cet [lokyTcko-bykoBunckux Kapmnar
/ A. 1O. MacukeBuu, M. I1. Kosotuio, B. M. SIpemuyk, 1O. I'. MacukeBuu // Becmnux HTY «XIIH», Cepus: Hogvle peuenus 6
coepemennvix mexuonocusx. — XapbkoB: HTY «XIIW». —2018. — Ne 45 (1321). — C. 173-178. — doi:10.20998/2413-4295.2018.45.24.
AHHOTAITHA Hcnonv3o8ansl cneyuaivbhble 0epessiHHble KOHCMPYKYUU «KAUUYbLY U CUHMEMUYecKuil Hocumeis muna « Busy ons
CO30aHUsL  OYUCIMUMENbHOU KOHCMPYKyuu, Oeticmgyioujeli. no npunyuny «ouopeaxmopay. Ilokaszano, umo ouucmumenvHast
KOHCMPYKYUs CHOCOOHA HAKANIUBAMb HA C80ell NOB8epXHOCMU (hepuumone) 3HauUmMenbHOe KOIUYeCmeo Oaxmepuu u
0ecno38oHOUHbIX 2UOPOOUOHMO8. H3yueHue OUHAMUKU HAKONIeHUs OaKmeputi Ha Cunmemuieckom Hocumene «Busy, 3a nepuoo
JIeMHEe20 Ce30HA, YKA3bleaem HA CUSMOUOHULL Xapakmep Oanno2o npoyecca. Tak, Ha nepeou ¢paze npoyecc adcopbyuu
MUKPOOP2AHUZMOE HA CUHMEMUYeCKOM HOCUmene NpoOmeKaem MeONeHHO, OCOOEHHO 6 3AN06eOHOl 30He NPUPOOOOXPAHHOO
obvexma, e0e MUKpobHoe uucio Haxooumcs 6 npedenax 1600 + 65 xononueobpasyrowux eounuy / Mi, 4mo 3HAYUMETbHO HUJICE
Cywecmeyiowux CaHumapHbix Hopm. B danvuetiuiem umeem mecmo nozapugpmuueckas 3a8UcumMocms U HACbIWe s NO2Aowauyell
nogepxnocmu  muxkpoopeanusmamu. Ilokazano, umo He3a6UCUMO OM YPOGHSI 3A2PA3HEHUs. 60OHOU Cpedbl HAbI00aemcs
onpeoenenHas KpamHoCcms HACLIWEHUST CUHMEMUYeCK020 HOCUMesl, COOMBEMCMBYIOuds KoI(pduyuenmy nakonienus pagHomy 14-
16 eounuy. B nepugpumone, npumenenno2o Hamu 60J10KHUCIO20 Hocumeist «Busiy, cozdaemes cneyuguueckas mukposxocucmema, 6
KOMOPOU BOJIOKHUCIbIL HOCUMENb CILYHCUM C80€20 POo0d MOOeNbl0 UCKYCCMEEHHO CO30aHHOU numamenvhou yenu. Kpumepuem
apghexmusrocmu pabomol OUUCMHOU KOHCIPYKYUU CYICUNU CAHUMAPHO-2USUEHUYECKIUe NOKA3Ameau NO8epXHOCmHbIX 600. Ilocne
NPOXOIHCOCHUsL Uepe3 «OUOPeaKmopy 3acps3HeHHble NOBEPXHOCIHbIe 00bl OUUWAIOMCS OM OP2AHUYECKUX KOMNOHEHMO8, O Yem
CBUOEMENbCMBYIOM BENUYUHbBI CAHUMAPHO-CUSUEHUYECKUX NoKazamenel (pacmeopentblii KUciopoo, buoxumuieckoe nompeodienue
Kuciopooa, xumuueckoe nompedienue Kuciopooa). Ilpumenenue o4uCmMHbIX KOHCMPYKYUu mMuna «Ouopeaxmopy npugeno K
CYWeCMBEHHOMY VIYYUEHUIO KA4ecmaed 600bl, 0CODEHHO HA MEPPUMOPUIX MPAOUYUOHHBIX XO3SUCMBEHHbIX TAHOWAPmMOos, 0 uyem
ceUdemenbCmeyem He3HAYUmenbHoe NpesblieHue NpeoeibHo  OONYCMUMOL — KOHYEHMPAyuu Nno OCHOBHbIM — CAHUMAPHO-
2uUcUeHUYeCKUMY NnoKazamensimu. B meuenue nemne2o ce3ona (¢ uioHs 00 Hauaia cewmsOps) umeem Mecmo nooOdepiicaHue
OUHaMU4ecko2o 0anaHca 6ud08020 pasHOoOPaAsUs «OUOpeakmopay npu COXPAHEHUU BblCOKO20 YPOGHA KOIhduyuenma
aphexmusHOCMU OUUCTIHO20 COOPYICEHUSL.

Knrouesvie cnosa: peunas cemv, aHMpOnOeHHAs. HAZPY3KA, CUHMEMUYECKUL HOCUMENb, OYUCTHbIE COOPYIUCEHUs; CAHUMAPHO-
2usueHuecKue noKasamenu, Kodgpuyuenm s¢hgexmuernocmu

Iocmynuna (received) 08.11.2018
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