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3KONOrMYECK UMW CNEKTP BUAA W EFo0 PONb B CO3AJAHUUN ¥
HACAXAOEHWUN PA3NTMWYHOIO HASHAYEHWA

Nwbéunmo B.
[ sCIstste Bdtsdztedud MEdr dOESC, cfftisteicjOfififtts, ! K ussiisjcliffigtstd 9L QW
JtevwdhmCd?2 Mk Otmise jdzdzr 2 Edzedo jtefmdlsjls dd&3j dzd OSC OH
MockaneHko W.
sOdzHdHOIs Bdtdatsecdyj mMSdr dOE¢, MisOteh d2 ftojf sHOo Olsj dz
Mise © 1 tew dzM ¢ d 2dz" 2 fpldaddtg ffddrpdjlsdg s d d&3j dz2d OSC OH j BFEC O R. | . ]

Abstract

DOI: 10.24412/3453-9875-2021-60-2-3-6

The ecological spectrum of the species and its constituent ecological valences are the basis of the ecological
method of introduction of trees and shrubs. The method has been successfully tested in the deserts and semi-deserts
of the Mangyshlak peninsula (Kazakhstan), as well as in the steppe and forest-steppe regions of the Saratov, Li-

petsk and Bryansk regions (Russia).
AHHOTaumn4

DKOJOTHYECCKHUI CIICKTP BHJA U COCTABJIAOUINC €0 SKOJIOTUYCCKNUEC BAJICHTHOCTHU SABJIAKOTCSA OCHOBOM JKOJIO-
THYCCKOTO METOJa UHTPOAYKIIUN JCPCBbEB U KYCTAPHUKOB. MeTO,I[ ycneurHo anp06np0BaH B ITYCTBIHU U MOJIY-
ITYCTBIHU IMOJIYOCTPOBa Manrsimunak (KaBaXCTaH), a TAaKXKE€ B CTCIIHBIX W JICCOCTCITHBIX paﬁOHaX CapaTOBCKOI\/'I,

Jlumrenikoit u bpstacKO# 06mactu (Poccus).

Keywords: introduction, method, woody plants, plantings, propagation, temperature, moisture, ecological

spectrum, ecological valence.

K 1104 e B bl € uirpdyi8ii8i, . MeTO/I, IPEBECHBIE PACTEHH S, HACAXKIEHHUS, pA3MHOXKEHUE, TEMIIEpaTypa,
BJIara, 3K0JIOTMUYECKUI CIEKTP, IKOJIOTUYECKasl BAJICHTHOCTbD.

MHorue sKoJormyecKkue MpodIeMbl OCOOEHHO
OCTPO CTOAT B 3aCYIIIMBBIX pETHOHAX CTPAHEI, ITOJBEP-
JKEHHBIX MPOIECCaM OMYCTHIHUBAHUS U PA3BUTHIO HKO-
JIOTUYECKOr0 KpU3uca. 3acyxa, aMIUIUTYy/a CYTOYHBIX
U CE30HHBIX TEMIIepaTyp, HAPsHKEHHBIN BETPOBO# pe-
JKMM HETaTUBHO CKa3bIBACTCS HA COCTOSIHUM 3aIUTHBIX
HACAX/ICHUM, HACAKIICHUN B TOPOAaX M HACEICHHBIX
MyHKTaX, B cajax u napkax. OTHOCUTEIbHAsE OCTHOCTh
MPUPOAHBIX (JIOP B apUAHBIX pallOHAX CTPaHBI BHICO-
KOCTBOJIbHBIMH, XO3SIUCTBEHHO ICHHBIMU, OCKOPATHUB-
HBIMHU BUJAMH JPEBECHBIX PACTEHUH OIpeesieT Heo0-
XOOUMOCTD O6OFaH_[eHI/I$[ aCCOPTUMEHTA HOBBIMH BHU-
JlaMU U3 ApYTUX PEeruoHOB CTpaHbl U Mupa. Pemenue
3TOU TPOOIIEMBI 3aBHCUT OT 3(Pp(PEKTUBHOCTH HCCIIEI0-
BaHUA B 00JacTH WHTPOAYKUUH. WHTPOIYKIHS
JIOJDKHA 00JIaIaTh HE TOJIBKO METOJJAMH MTOUCKA U TEO-
PETHYECKOTO 0OOOCHOBAHUS EPCICKTHBHOCTHU IJIST MO-
OWITH3aIMK B PETHOH BHIOB PACTCHHUH, HO M COBPEMEH-
HBIMH METOJIAMH WX PAa3MHOXKCHUSI, BBIPAIUBAHUSI U
cozepkanus B KynbType. Ocoboe 3HaueHue Mmpu pazpa-

00TKEe MeTo/a MHTPOAYKIUH UMEET U3ydeHHE U yMe-
HHUE ONpEIENCHUs 3KOJOTMYECKOro CHEeKTpa BHAA, TO
€CTh OTIPEEIICHHUs HKOJIOTHUECKOI BAIICHTHOCTH BHIA
K abnoTmueckuM (haktopam, 0coOEHHO Ay (pakTOpoB
CHJla KOTOPBIX B paifoHe HCCiIeOoBaHMI BBIXOIHT 3a
npesensl TonepanTHocTH Buaa. C mocienyromeit pas-
pabOTKOW arpOTEXHUYECKUX IPHEMOB, KOTOPBIE I103-
BOJISIT HEUTPAJIM30BaTh OTPULIATENILHOE JIEUCTBHE STHX
(haKkTOPOB Ha COCTOSIHUE, POCT ¥ pa3BUTHE pacTeHuH [ 1.
c.3-142; 6.c.148-153].

Yacto mccrenoBaTeNd B O0ONACTH HHTPOLYKIIUH
BEIHM IIOWCK: «..HamboJiee COJECYCTONUYMBBIX, JKapo-
YCTOHYHMBBIX M 3aCyXOYCTOHUYUBBIX BUIOB, BUIOB KOTO-
pBIE COOTBETCTBYIOT NPHPOIHBIM YCIOBHSM paiioHa
MHTPOAYKIIMU M XapaKTEePU3YIOIUXCS X035 HCTBEHHO -
LIEHHBIMU TIpu3HaKamu [3. c. 3-364]. Meroabl UHTpO-
JQYKIMH CTPOWIINCH O€3 ydeTa TEeOpPHHU ABOJIIOINH, pa3-
BUTHsI OHWOIIEHO30B, ()OPMHUPOBAHUS TOJEPAHTHOCTH
BHU/Ia, €T0 XM3HEHHOH (opmbl u apeana. Hecmotps Ha
TO, YTO JABHO M3BECTHO, YTO YeM YCTOWYMBEE BH] K
admotuueckuMm (akTopam (K 3acyxe, 3aCOJCHHOCTH
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MOYB, BEICOKUM, HU3KHM TeMIIepaTypaM) TeM HIXKE eTO
Ouosorudeckas MPOAYKTUBHOCTh, TabWUTyC, IeKopa-
TUBHOCTB. Takoe HalpaBieHHe BO3BpAIaeT HAC K IPH-
MEHEHHIO IIPU NEePECeNICHUN PacTeHHi MeTona Quro-
KJIMMaTH4eCKUX aHaJIOroB, 00ECIEeYHBAIOIIEro IOJI0-
JKUTENBHBIA 3 ¢pekT MoOwnu3anued BHIOB U3
AHAJIOTUYHBIX TPUPOJHBIX YCIOBUI. TakuM MeToaoM
HEBO3MOKHO DELIMTh INPOOJIEMYy IO HHTPOAYKIIHH.
IIponykTuBHOCTE BWAA, KU3HEHHas ¢opma, rabutyc
3aBHCAT OT HKOJIOTHUECKUX YCIOBUH MECTOOOHTAHHUS
U, IPEKAE BCETO, OT CTETIEHN 00ECTIEYeHHOCTH BIIATr O
1 TETUTOM, YTO TIOATBEPKAACTCS MEPHOTUISCKUAM 3aKO0-
HOM reorpadudeckoit 30oHaIpHOCTH. [lepecensis Bux B
Oonee JKECTKHE JIeCOPACTUTENIbHBIE YCIIOBHS (JIeco-
CTEIHbIE U OCOOEHHO B CTEITHBIC, MOJYIYCTHIHHBIE U
IIYCTBIHHBIE), MBI 0053aTEIEHO CTOJIKHEMCS ¢ IpoOuie-
MOH, HECOOTBETCTBHUS HKOJIOTMYECKOT0 CIIEKTpa BUJA,
OTZAEJBHBIX €ro 3KOJIOTHYECKUX BAIEHTHOCTEH C yCIIO-
BUSIMU paioHa HHTPOTYKIIHY.

Yamie Bcero, B paiioHe HHTPOIYKIIHHA 32 MIPEICITBI
9KOJIOTUYECKON BaJICHTHOCTH BHIA OYIeT BBIXOAWTH
JeUINT BIard U Terla (HU3KHUe 3UMHUE TEMITePaTyPhI
U aOCONIOTHBIA MHUHHMYM TEMIIEPAaTyphl), a TaKKe
TECHO CBS3aHHBIC ¢ HUMU daadudaeckne GpakToprl. Pe-
[ICHHE STHX MPpoOiIeM oOecIieYnBaeT, MPeI0KEHHBIN
HaMH 9KOJIOTUYECKUH METO HHTPOIYKIIUH IPEBECHBIX
pactenuii [4. ¢. 2-198]. ba3oit popmupoBanus Merona
SIBIIIIOTCST 9KOJIOTHYECKHE 3aKOHBI, 3aKOHOMEPHOCTH,
MpaBUJIa M 3KOJIOTMYECKHE SBIEHUS. MeToroloruye-
CKOI OCHOBOHM METOJja UHTPOAYKLIUU PACTCHUU SIBJIS-
eTCsl CHHTeTHYeCcKasi TeOpHs 3BONIOLMU. JTO, CHHTE3
JAPBUHOBCKOHM KOHIICTIIIUN €CTECTBEHHOTO OTOOpa C
reHeTUKO! u skonorueil. C npu3HaHUEM MONYJISLUU B
Ka4yecTBE AIIEMEHTAPHON €IWHUIIBI IBOJIONHUHA. AKCH-
oma amantupoBaHHocTH Y. JlapBWHA, TPUBOIUT K
HEOOXOIMMOCTH BBISIBIICHHS JTUMUATHPYIOIUX HHTPO-
JIYKIUIO (haKTOpOB, C MOCIEAYIOLIeH HelTpanu3anuen
MX OTPHULATENHHOTO BIUSHHS HA MHTPOILYLEHTHI [1. C.
3-142; 7.c. 153-157]. Heo6Xx0auMOCTh 3TUX AEUCTBUI
B HMHTPOJIYKLUMH MOJTBEPKAAETCS OCHOBOIIOJIATalo-
UMY 3aKOHAMU B 00JIACTH SKOJIOTHH. 3aKOHOB ONTHU-
MyMa, MUHUMYMa, TOJIEPAaHTHOCTH M Apyrux. Hampu-
Mep, 3akoH MuHIMYyMa (FO. JInbux) nokaseIBaer, 4To
OMOTHYECKUI TOTEeHIMAT Buaa (€ro KH3HECHOC00-
HOCTB, IPOAYKTUBHOCTH OPTaHU3MOB, TOITYJISIIIH) JTH-
MUTHpPYETCSI TeM U3 (JaKTOPOB Cpelbl, KOTOPBIA HAaXO-
JUTCS B MUHIMYME, XOTs BCE OCTAIIbHBIC YCIOBHSA OJa-
TONIPHUATHBL. BBIBOABI MONTBEPKMAIOTCS W 3aKOHOM
MepHOINYECKOM reorpaduieckoil 30HanbHOCTH (A. A.
I'puropsesa - M.U. Byapiko) - co cMeHo# (hu3nuko-reo-
rpa@uuecKux TOSCOB aHAJIOTHYHBIC JaHAMA(THBIC
30HBI U X HEKOTOPbIE 00LIKE CBOWCTBA IEPUOANICCKU
MOBTOPSIOTCS.. YCTAHOBIICHHAsT 3aKOHOM MEpPHOINY-
HOCTb IPOSIBIISAETCS B TOM, YTO BEJTMYUHBI MHJIEKCA CY-
XOCTH MEHSIOTCS B pa3HbIX 30HaX oT 0 10 4-5, Tprx bl
MEXy IOJI0CAMH M KBATOPOM OHHM OJIM3KM K €1H-
HHIE. DTOMY 3HaYECHUIO COOTBETCTBYET BBICOKast OMO-
JormyecKasl MpOAYKTUBHOCTh JaHamadToB. Pangnarm-
OHHBI MHJIEKC CYXOCTH CKIIQJBIBACTCS U3 OTHOIICHUS
paauanroHHOro OajaHca K KOJMYECTBY TeIuia, HeoO-
XOAUMOMY JJIsl MCIIAPEHUS TOJJOBOW CYMMBI OCaJIKOB.
[IpoxyKkTUBHOCTH JIaHAIIAQTOB MPEXK/IE BCErO 3aBUCUT

OT THAPOTEPMHYECKOTO PEXHMMa Ha JTaHHOH TEPPHUTO-
pun. HeoOXoauMMOCTh HEHUTpaTM3aliid OTPHIATEb-
HOTO BIIMSTHUSI CHUJTBI BO3/ICHCTBUSI 9KOJIOTMUYECKHX (pak-
TOPOB, BBIXOJAIINX 32 MPEJEbl TOJIEPAaHTHOCTH BUAA,
CII0COOOM aHTPOIIOTEHHOT0 00eCTIeueH s HCKYCCTBEH-
HOM 9KOCHCTEMBI MaTepUAIIbHO - SHEPTeTUYECKUMU pe-
CypcaMu, MOATBEP)KAAETCS U SIBICHUEM HKOJOrHYe-
CKOM CyKIleccHH, IPOLIECCOM HalpaBJIeHHOH U Hempe-
PBIBHOM TOCIIENOBATEIbHOCTH HM3MEHEHHUsS BHUIOBOTIO
COCTaBa OPTraHM3MOB B JAaHHOM MECTOOOHWTAaHMHU.
TonbKO co3JaHUE YCIOBUM B pailloHE HMHTPOAYKLMH,
COOTBETCTBYIOIINX ECTECTBCHHOMY OOHWTaHHIO BHIA,
Oyzet criocoOCTBOBATE €I0 HOPMAIEHOMY POCTY U pas-
ButHiO [2. ¢.20-29].

[TpumeHeHne B MHTPOIYKLUUH 3aKOHAa 00 W3MEH-
YMBOCTH, BapHaOEIbHOCTH U Pa3HOOOPa3nsi OTBETHBIX
peakuuii Ha nelicTBrue (GakTOpPOB cpelbl Y OTIAEIbHBIX
oco0eit Buzia, MO3BOISET COKPATUTD 10 MUHUMYyMa JKC-
NepUMEHTAIbHbIE UCCIENIOBAaHUS 10 UCIBITAHUIO MO-
OnnMM30BaHHBIX BUIOB. Tak Kak HaOIIOJCHNUS 32 MOJIO-
JOBIMH PACTEHUSIMH, IIPOBOANMBIC Ha ()OHE ITOTOIHBIX
YCIIOBHH U JMHAMUKU BOJHO-COJIEBOTO PEXKHMA I0YB,
JAlOT JIOCTAaTOYHYIO MH(OPMAIMIO IS ONpEICICHUS
MEPCHEKTUBHOCTH HHTPOAYLIEHTA, a C BO3PACTOM TOJE-
PaHTHOCTB BUJIa B COOTBETCTBUU € 3aKOHOM M HAIIUMHU
HaOIOeHUAME ycuiuBaeTcs. [Ipu MHTpoayKIuu pac-
TEHHUH HKOJIOTHUECKUM METOJIOM TpeJIaraeTcs akIeH-
TUPOBaTh BHHMaHHE Ha TEOPETHUECKOM IMojabope u
000CHOBaHMM BHJA, MyTEM aHAlIM3a €ro IKOJOoTHYe-
CKOTO CIIEKTpa, MOAEIMPOBAHUU ONTHMANbHBIX yCJIO-
BUI B paliOHE UHTPOAYKLIUU, COOTBETCTBYIOIUX ECTE-
CTBEHHOMY MECTOOOHWTaHMIO BHAA M OOOCHOBAHHOM,
YKOJIOTUYECKUMH 3aKOHAMHM, COKPALEHUH CPOKOB 3M-
MUPUYECKHUX UCCIIEJ0BAaHUIl, HAPaBJIEHHBIX HA OCBOE-
HUE U BBEJCHUE BUJA B KyIbTypy. MHTpoayKIHs 3KO-
JIOTHYECKUM METOJIOM 3aKIIF04AETCsl B IOCIEN0BaATEb-
HOM peIIeHHH BOIMPOCOB, COCTABISIOMINX YETBIPE
JTara MUCCJIeIOBaHM: 1- MOCTaHOBKA LICJIH U 33J1a4u; 2-
TEOPETUYECKU MOIO0P MEPCIEKTHBHOTO HCXOIHOTO
JUIS MHTPOIYKIIMK BHUIOBOTO COCTaBa; 3- MOAEIHPOBa-
HUE YCJIOBUH Cpelibl B paliOHE MHTPOLYKIMH, COOTBET-
CTBYIOIIMX €CTECTBEHHOMY OOMTaHHIO BUAOB; 4 — MO-
OnnM3anys ¥ OCBOCHUE BHIOB B paiioHe MHTPOIYKIIUH
- BBEJICHHE UX B KYIbTYpY.

[lepBrlii 3Tan UTHTPOLYKLUMOHHBIX HCCIEI0BAaHUN
COCTOUT U3 ONpeAeNeHns Leny 1 3aaad. Llenu u 3agaun
MOTYT 3aKJIIOYaThCs B pa3pabOTKe W BHEAPEHUH B
KyJNbTypy AEKOPAaTUBHOI'O aCCOPTUMEHTA JUI O3€ICHE-
HHUSL TOPOAOB, PabOYMX IOCEIKOB, MPOMBIIUICHHBIX
00BEKTOB, CO3JaHUA HACAKICHUH BIOJH aBTOMAaru-
CTpaJieil M KeJIe3HBIX JOPOT, IMOJIE3aIUTHOTO JIecopas-
BEJICHNUS, 3aKPEIJICHNs HOJIBIDKHBIX ITECKOB, obiece-
HUS OBParoB, OEPeroB peK, CO3AaHus JECHBIX KYIbTYP,
MIapKOB, JICHIPapUeB, OOTAHMUYECKUX CaJlOB. DTOT 3Tall
BKJIIOYAET U3yYEHHUE YCIOBUM paliloHa UHTPOAYKLUHU U
€ro 00ecIeYeHHOCTH MaTepHalbHO-PHEPTeTHUECKUMHU
pecypcamu U npesxkie Bcero Boaoil. Ilone3no ncnons-
30BaHME OIbITA UHTPOIYKIHMU, HAKOMJIEHHOIO COCEA-
HUMH PErHMOHAMH, a TaKXe H3y4yeHHe BHJOBOIO CO-
CTaBa JIEPEBLEB M KyCTAPHUKOB (PJIOPHI paiioHa HCClie-
JIOBaHMH.
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OnpenemnsitoTcsi 00beMBl B COCTaBISAIOTCS TIEp-
CIEKTHUBHBIE TUIAHBI CO3MaHus HacaxaeHuii. Heooxo-
JMMO OOpaTHTh BHHUMaHHE Ha 0OECIIEYeHHOCTh PEru-
OHa BOJHBIMU pecypcaMu. IIpakTuka nokasbpIBaeT, 4To
HaCaXJICHUS 4YaCTO OCTAIOTCs Oe3 OpPOIIEHHs, YTO IPH-
BOAUT K HX MpexaeBpeMeHHoU rubenu. Co3maHue
HAacaXJCHUI Ha OONBIIMX TEPPUTOPHAX (3eJeHbIE
30HBI BOKPYT TOPOJIOB, 3aKpEILIEHUE IIECKOB U T.J1.) MO-
JKeT BBI3BaTh MOHMKEHNE YPOBHSI IPYHTOBBIX BOJ. DTO
MOJKET HETaTHBHO OTPA3UThCS HA TPOAYKTUBHOCTH
nactomm. M3psaTre BOJHBIX PECypPCOB UL OPOIICHHUS B
Oonpmmx 00BEMax U3 PeK, BOJOEMOB TAaKKe BEIET K
HETaTHBHEBIM ITOCIIEACTBUAM. B HacTosmiee BpeMs Be-
JIeTCs TIONCK peIeHust U 3Toi npobiemsl. [ToxyueHst
MOJIOXKUTEIbHBIE PE3yNbTaThl 10 UCIOIB30BAHUIO TS
OpOIICHUS OUYMIIEHHBIX CTOUHBIX BOA. lMeercst onbIT
onpecHeHus: MopcKkoil Boabl. KamensHoe opolieHue u
BBIDALIMBAaHHE pAaCTEeHWH B KOHTEHHEpax TaKKe
HaNpaBJIEHO HA Pal[MOHAILHOE HCIOJIb30BAHUE, B TOM
YHCIIe W BOTHBIX PECYPCOB.

Bropoii 5Tan HHTPOAYKINH 3aKIF0YAETCS B TEOpE-
THYECKOM ToA0ope M 000CHOBAHUH TIEPCIIEKTUBHOCTH
HCXOITHOTO JIIsl MHTPOIYKIINU BHOBOTO COCTaBa Jepe-
BbEB W KyCTapHUKOB. [lJI1 3acynUIMBBIX paiOHOB
CTpaHBl OIIPENEeNCHBI IEePCIEeKTUBHBIE (IopHCTHYIe-
CKHE UCTOYHUKH moabopa BuaoB. D10 Llupkymbope-
anbHasi, BocrouHoaszuarckas, AtnaHTuuecko-CeBepo-
amepukaHckas, CkamucTeIXx Top, ManpeaHckas u
Upano-Typanckas (aopucTUdeckue 00JacTH, BXOIs-
mue B l'omapkrudeckoe mapctBo. [lepcreKTHBHBIMU
HNCTOYHHUKAMM NOJYUCHUA NJIsI UHTPOAYKI U BUIOB SAB-
JSAIOTCS  (PIIOPBI, TIPEACTABIAIONIAE YMEPCHHBIH (H-
3UKO-Teorpaduaeckuil mosic 3eMHOTo mapa. BHyTpu
(hIOPUCTHUECKUX MCTOYHUKOB HAWOOJIBIIUA HHTEpEC
MPEJCTABISIOT BHUIBI, 00Jaatonue OOIUPHBIM apea-
JIOM U KcepoMop(HBIMU Tpu3HaKamu. OHAKO HE Ciie-
JIyeT 3a0bIBaTh O TOM, YTO YCTOWYHBOCTH BHJ1a 0OpATHO
- IPONOPIMOHAIIEHA €r0 OHOJIOTHYECKOH MPOTYKTHUB-
HocTH. YeMm BbIIIE coJie -, 3aCyXOYCTOHUHNBOCTh BHJA,
TEM HUKC €T0 NMPOAYKTUBHOCTD, I‘a6I/ITyC, JKHU3HCHHAasA
dhopma, nekopaTuBHOCTH. JlampHelre ucciaenoBaHus
3aKJIIOYAI0TCA B ONIPEACIICHUN OCHOBHBIX JTUMUTHPYIO-
MIUX WHTPOAYKIHUIO BUAA SKOJOTUIECKUX (PaKTOpPOB.
JL1s1 3TOTO OTpenesieTcss SKOIOTUIECKUH CIIEKTp BAAA,
U BBIBISIIOTCS Ba)KHEHIHEe aOHOTHYECKHE (haKTOPHI,
CHIIa KOTOPBIX B pallOHE MHTPOAYKIIMH OYAeT BBIXO-
JTITH 32 TIPEEITBI €T0 TOJIEPAHTHOCTH. DTOT BOIIPOC pe-
IIaeTCsl CPAaBHUTEIBHBIM aHAIM30M YCIIOBHH ecTe-
CTBEHHOT0 OOHMTaHHUsS BUIA C YCIOBHSAMH pailOHa HH-
TPOLYKIIUHU H, IIPEXKIE BCETO, MO THAPOTEPMUUYECKOMY
peXUMYy M abCONIOTHOMY MHHUMYMY TEMIIEPaTypHl.
Ipruém, MoOMIIM3aINK B paifOH HHTPOAYKIIHH MTOJIe-
JKaT BHIBI, UHTPOLYKLIMS KOTOPBIX JIMMUTHPYETCA
TONBKO AeunuTom Brnard. deunuT BIaru u cBs3aH-
HBlE ¢ HUM Jpyrue a0uoTnieckue (pakTopbl MOTYT
OBITh YCTPAHEHBI arPOTEXHUICCKUMU TIpreMaMH (0po-
IIEHUEM, KOPEHHOH MenHropanueil, BHeCEHueM y100-
penuii U T.1.). HelirpanuzoBars ke oTpuIaTes]bHOE
JICHCTBHE MUHUMAIBHBIX TEMIIEPATyp, BBIXOIAIINX 32
MpeJeNsl TONEPAHTHOCTH BHIA, HE TMPEACTaBIACTCS
BO3MOKHBIM. J{JIs1 CpaBHEHUsI yCIIOBUM Cpejbl B paiio-
HaX MHTPOAYKIHH U €CTCCTBCHHOT'O oOuTaHus BUO0B,

Hapsay C JIpyrod mHpopMamued TMOJE3HO HCIIONIb30-
BaTh THApoTepMuYeckre Kodddummentel. Heobxo-
JuMa WHGpOpMaNKs O BEIHYMHE PaJHAllIOHHOTO 0a-
JIaHCA, BAJIOBOTO YBJIQKHEHUSI M aOCOIOTHOTO MUHH-
MyMa TeMIepaTyphl, 3aperHCTPUPOBAHHONW I
CpaBHMBaeMbIX paiioHOB. Buusl, obutatommue B 6oiee
TEMJIOM KJIMMaTe, I7ie aOCOJIOTHBI MUHHUMYM TeMIIe-
parypsl BbIlIE, YeM B palioHE MHTPOIYKLHH, Oecrep-
CHEKTHBHBI IJIs1 MOOWITH3AINH U JAIbHEHIIEro u3yde-
HUs. OcCyIIecTBICHHE TEOPETHIECKOro Iomdopa u
00OCHOBaHUS TEPCIEKTUBHOCTH HCXOIHOTO ISl WH-
TPOAYKIHMH BHIIOBOTO COCTaBa IMO3BOJISIET MEPEHTH K
peanm3aIy TPEeTheTo BaKHEHIIIEro 3Tamna uccienoBa-
HUU - MOAEIUPOBAHUIO YCIOBUM CPEllbl B PailOHE MH-
TPOJXYKLUH, COOTBETCTBYIOIINX €CTECTBEHHOMY OOH-
TaHUIO BUJOB.

HHTpOoAyLEHTHI AOHKHBI OTJIMYATHCS OT MpeAcTa-
BUTEJICH MPHUPOTHON (DIOpBI rabUTyCcOM, MPOTYKTUB-
HOCTBIO, IEKOPATUBHOCTBIO U APYTHUMHU XO35IHICTBEHHO-
[EHHBIMH TIpU3HaKamMu. Takue BHIBI B IIpeeiax yMe-
peHHOTO (PH3UKO-TEOrpadUIECKOTO MOsICa MBI MOXKEM
HAlTH B pETHOHAX, C BEIIMYMHOW THAPOTEPMUIECKOTO
KOX(PHUIHEHTa, 3HAYUTEIHHO TPEBHIMAIONICH BeIH-
YHHY B pailoHe HHTPOAYKIWH. B mpomecce Mmoxemmpo-
BaHUS YCJIOBHH, COOTBETCTBYIOIINX €CTECTBCHHOMY
apeaily UHTPOJYLICHTOB, B 3aBUCUMOCTHU OT 31aduye-
CKUX YCJIOBHH, MBI CTAJIKUBAEMCS C PSJIOM KJIFOUEBBIX
po0JieM, KOTOPbIC 00SI3aTENbHBI [T PEHICHUS 10 MO-
Owin3anyMy BHIOB WIHM CO3/IaHMS HACAXKACHHU. ODTH
npo0eMbl He0OOXOIMMO BCKPBIBATh M pelath B Ipo-
1[ecce MEePBbIX TPEX ITANOB HHTPOAYKIIMOHHBIX HCCIIEe-
JOBaHUI1. B 3aCyIIIMBBIX pernoHax co3IaHUe U COIep-
JKaHWE HACAXICHUH BO3MOXKHO TOJBKO B YCIIOBHAX
opomernnsi. OTHAKO HEOOXOTUMO TTOMHHTB, YTO OPO-
[ICHUE TIPUBEIET K OHOMY H3 JIBYX BapHaHTOB Pa3BU-
TS TPOIIECCOB B KOPHEOOHUTAEMBIX TOPH30HTAX
noyBsl. [Ipy HanWYMKM €CTECTBEHHOTO JIpEeHaka U BHI-
COKOHM ()MIIBTPAIIMU MOYB, 3HAYUTECILHONW MX MOIIHO-
CTH, TJIyOOKOM 3ajieraHuM Bojoyrnopa Oyaer Habmro-
JIaThCsl PACCOJICHUE TIOYBBI, YTO OJAronpHsITHO OTpa-
3UTC Ha (HOPMHUPOBAHUHM 3AAPUUSCKUX YCIIOBHIA,
pocTe U pa3BUTHU HHTPOAYIIEHTOB. B 3TOM ciydae Bo-
MPOC O CTENCHH COJECBBHIHOCIHBOCTH MHTPOIYIICHTOB
HE CTOJb akTyasieH. K coxkaeHuro, Takoi BapHaHT pa3-
BHTHSI IIPOIECCOB, BEI3BAHHBIX CHCTEMATHIECKIM OPO-
[ICHHEM KYJIBTYp, HaOIOIaeTCsl OYeHBb PEIKO B PETHO-
HaX C 3aCOJICHHBIMH MOYBAMH U OJHM3KUM WX MOJCTH-
JaHWEeM BOAOYyMmopoM. Yamie BCero ecTeCTBEHHBIN
JpeHaXX OTCYTCTBYeT. B 3TOM ciryuae opoleHue npu-
BOJMT K TOJHSTHIO YPOBHS TPYHTOBBIX BOJ U Pa3BHU-
THIO MIPOIIECCOB BTOPUYHOTO 3aCOJICHNS WK 3a001aun-
BaHUS MOYB. M3yueHne COJIEBBIHOCINBOCTH MHTPOIY-
LIEHTOB HE MO3BOJIUT PEIINThH 3Ty Npobiemy. Takum
00pa3oM, B TIpolecce TPETHEro ATama MCCIeAOBaHMI
HEOOXOMM TPOTHO3 Pa3BUTHS MPOLIECCOB, CBSI3aHHBIX
C OpOIICHHWEM HAacaXJCHWH M, IpU HE0OXOIMMOCTH,
IIPOBEACHUE KOPEHHOW MEINOpaluy, YCTPOUCTBO ape-
HQ)XHBIX cUCTeM. TOJBKO pelleHHe 3THUX BOIPOCOB
MO3BOJMUT MPUCTYHMUTh K YETBEPTOMY ITAIly HCCIEI0-
BaHMH, 3aKTIOYAIOIIEMYCS B MOOWITH3AIIUN U OCBOCHHUH
BHJIOB B PailoHE WHTPOAYKIIMH U WX BBEJCHUH B KYJIb-

TYpYy.
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B MHTPOAYKIIMOHHBIX MUTOMHHKAX HEOOXOIHMO
CO3/1aHHE ONTUMAIIbHBIX YCIOBHH AJIsl pA3MHOXKEHHUS U
BBIPAIUBAHUSI CESHLEB U CaXXEHIeB. MoaenpoBaHue
TaKUX yCJIOBUI OCHOBBIBAETCS HA PAllMOHAJIBHBIX NIPU-
eMax OpOIICHUS U BHEAPEHUU JIPYTHUX MPOTPECCUBHBIX
TEXHOJIOTHH, UCHONb3yeMbIX B NMUTOMHUKaX. Hampu-
Mep, UCII0Ib30BaHNE KaleJIbHOI0 OPOLICHUS U KOHTEH-
HEpHOTO MEeTOoJa AJIs BhIpAIlUBaHUs TIOCaJ0UYHOIO Ma-
TepHuaa, a Tak ke IPUMEHEHHS CII0c00a pa3MHOKCHUS
B CIIE[IUATIbHBIX MOCEBHBIX Y€KAX C MOCTOSHHBIM IOJ-
MIUTHIBAOIIAM YBJIQXHEeHHEM [6. ¢.148-153].

B 3amauy uccienoBanuii B 4eTBEPTOM 3TaIl€, BXO-
JUT MOOWMIM3AIMA U 3KCIIEPUMEHTAIBHOE HCIIBITaHHNE
BUJIOB, X IKOJIOTHYECKas OLIEHKA U ONpe/eIeHUe cTe-
NEHU MEePCHEeKTUBHOCTU IJIi BBEACHUS B KYIbTYPY.
IIpuMeHeHHe SKONOTHYEeCKOl 3aKOHOMEPHOCTH 00 H3-
MEHYHMBOCTH, BapuaOeIbHOCTH U Pa3HO00pasns OTBET-
HBIX peaKIuii Ha JIelcTBHE (haKTOPOB CPEIbl Y OTAEIb-
HBIX 0cO0el BHJIa, TIO3BOJISIET COKPATHTh CPOKH IKCIIe-
pUMEHTa M JIOBECTH €ro IO ABYX — TpexX JIeT Ui
KyCTapHHMKOB U YETHIpEX - MATHU JIET I JepeBbeB. B
COOTBETCTBHH C 3aKOHOMEPHOCTHIO, Hamboiee y3KOH
9KOJIOTHYECKOH BaJICHTHOCTBIO 00JagaroT MOJIOJbIC
pacterus. [losToMy upe3BeIHaliHO MH(DOPMATHBHBIMHU
SBJISIFOTCSL HAOJNIONEHMS 32 MOJIOJBIMH PAaCTCHUSIMH.
BusyanbHble HaOII0IeHUS 32 IPOPOCTKAMH, FOBEHHIIb-
HBIMH 1 IMMaTyYpHBIMH OCOOSIMU B TEUEHHE BETeTalliu
U, 0COOCHHO, B TNEPUOJBI IKCTPEMAJBHBIX BBICOKHX
TeMIIepaTyp, CyXOCTH BO31yXa, a TakXKe 3a pe3yibTa-
TaMM MX NEPE3UMOBKH, Nar0T HHPOPMAIIHIO O BO3MOXK-
HOCTH KyJIbTUBHPOBAHUS TaHHOTO BHJa B palloHEe WH-
TPOAYKLUH.

B TedeHue Bcero nepuoja MCIBITAaHUS HHTPOAY-
LEHTOB JOJDKHBI POBOAUTHCS MCCIENOBAaHUSA 10 Pa3-
paboTKe HAaydYHO-OOOCHOBAaHHBIX U MEPCIEKTUBHBIX
TEXHOJIOTHH MX PEeNpOAyKIHMU U 3()(HEKTHBHBIX arpo-
TEXHUYECKHUX MPHUEMOB COJEpKaHUS B KYJIBTYpe, T03-
BOJIIFOIIMX OCOOSM JTaHHOTO BHAA peaqn30BaTh CBOU
MOTEHIMAIbHbIE BO3MOXKHOCTH. llpu pa3smMHOXEeHUU
pacTeHHil W BBIPAIIMBAHMU IOCAJTOYHOTO MaTepuana
601BII0H IPAaKTHUECKUI MHTEpeC TPEACTaBIsAET BHE -
PEHHE KalNeIbHOTO OPOIISHHUS, TOCEBHBIX THAPOU30IIH-
POBAHHBIX YEKOB C IIOCTOSHHBIM ITOMUTHIBAOIIUM Ye-
pe3 OpeHak yBIIAXKHEHHUEM M KOHTEMHEPHOTo MeToja
BBIPAILMBAHNS PACTEHUH. Y CHEIIHO MPOIIIO HCIbITa-
HHE HCIIOJb30BaHNE KOHTEHHEpOB ¢ mepoprupoBaH-
HOM BHYTpEHHEH CTEHKOM, MO3BOJIIOLIMNA PEryiupo-
BaTh BOJHBIM PEXHM, a TAK)KE€ METOJ '€HEpaTHBHOIO

Pa3MHOXKEHUS Psiia BUIOB APCBECHBIX PACTCHHUMN B 3MM-
HUI [IEPUOJI, UCIOJIB3Ys TEIUIBIC MOMEIICHHUS. 3aKIT0-
YUTEIBHON CTaIUCH YETBEPTOTO JTara UCCICIOBaHUN
SIBIIICTCS BBEJICHHUEC BUJIOB B KYJIBTYDY.

Takum 00pa3oM, SKOJIOTHUCCKHU CIICKTP BHUJIA SIB-
JIICTCSI OCHOBOM DKOJIOTHYECKOTO METOAa HWHTPOIYK-
LMY ICPEBbEB U KYCTAPHUKOB. METO YCIEIIHO anpo-
OMpOBaH B IYCTBIHHBIX, CTCIHBIX U JICCOCTCIHBIX
ycnoBuax Kaszaxcrana u Poccun. JloctoBepHOCTH pe-
3yNIbTaTOB OOEcleueHa MHOTOJETHUMH KOMILICKC-
HBIMH JKCIIEPUMEHTAIBHBIMU HCCIEIOBAHUSIMH, MPO-
BEJICHHBIMUA COBPEMEHHBIMH METOaMH, pa3paboTaH-
HBIMH JIJ151 SKCIIEPUMEHTAILHON GHOJIOTHH M 9KOJIOTHH
C IPUMCHEHUEM KOMITBIOTCPHBIX MPOTPAMM CTATUCTH-
4YecKoi 00pabOTKH JaHHBIX, OJIYYCHHBIX B TPOIIECCE
OMOMETPUYCCKUX, (PCHOIIOTUYCCKUX, (HU3UOTIOTHYC-
CKHUX, METCOPOJIOTUICCKUX H 3JaPHUUCCKUX UCCIICAOBA-
uwuii [3. ¢. 5-364; 5. ¢. 3-200].
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The aim of the study is to obtain a nonwoven fabric with fire retardant properties.

The conditions of the fire-retardant finishing process were as follows: an aqueous solution of preparations of
various concentrations was applied by spraying to the surface of the material, then drying was carried out at 120
0S for 5 minutes and heat treatment at 180 ° C on a thermal press .

A nonwoven material treated with a composition based on sodium phosphate (PKN), polyvinyl alcohol (PVA)

and copper sulfate acquires fire retardant properties.

By electron scanning microscopy, it was found that the treatment of the material with the developed compo-
sition leads to a change in the morphology of the fiber surface.

Keywords: textile, nonwoven, flame retardant, sodium phosphate (PKN), polyvinyl alcohol (PVA) and cop-

per sulfate.

Introduction

Textile auxiliaries play a huge role in all stages of
processing fibrous materials in chemical textile produc-
tion. They are used to accelerate technological pro-
cesses and improve the quality of textile materials, in
order to save large-capacity reagents, thermal and elec-
trical energy, to give products new operational, hy-
gienic and other consumer and special properties.

The problem of imparting fire-retardant properties
to textile materials of various nature and purpose has
become increasingly urgent in recent years. This is due
to the fact that they are a serious source of danger dur-
ing fires, are easily ignited, contribute to the spread of
flames and emit a large amount of smoke and gases dur-
ing combustion. Textile materials have a wide field of
application: in everyday life, equipment, public build-
ings, in transport and as special protective equipment.
They are used as curtains, drapes, curtains, materials in
the manufacture of soft furniture, sleeping accessories,
special protective clothing and products, decorative
decoration of rooms of various functional purposes.

At present, some progress has been made in the
field of textile materials with fire-retardant properties.
Studies aimed at improving the fire-retardant properties
of both natural and synthetic fibers are widely con-
ducted in various countries [1-5].

In principle, it is possible to increase fire-retardant
properties in two ways: to create materials from heat-
resistant fibers or to use special fire-retardant composi-
tions that reduce the fire hazard of TM. To reduce fire
hazard of textile materials, flame retardants of various
compositions are used: inorganic and organic sub-
stances, among them halogen and phosphorus-contain-
ing compounds, ammonium polyphosphates, guani-
dine, chlorine-containing compounds [6] prevail.

The development of new flame retardants of vari-
ous structures and compositions, with an increased de-
gree of fixation of preparations with fiber, for the treat-
ment of a wide range of fabrics from natural and syn-
thetic fibers, with high resistance to washing, is an
urgent task today to solve the problem of expanding the
production of high-quality and relatively inexpensive
fire retardant textile materials [7].

Objects and methods of research

Obijects of research: nonwoven material from lin-
seed fibers and chemical preparations (sodium phos-
phate (PKN), polyvinyl alcohol (PVA) and copper sul-
fate).

A number of integrated research methods were
used in the research work; resistance to combustion of
materials was determined in accordance with the re-
quirements of the following standards: GOST - 53226-
2008, GOST-15898-70 [8].

To study surface morphology, an autoemission
scanning raster electron microscope (SEM) JSM-
6490LA (Japan) with a regtgenospectral microanalyst
JED-2300 Analysis Station was used.

Results and discussion

The purpose of the present study is to provide a
nonwoven fabric with fire retardant properties. Sodium
phosphate, PVA and copper sulfate were used as com-
ponents for preparing the fire retardant composition.

The dry nonwoven web was treated with an aque-
ous solution of sodium phosphate, PVA and copper sul-
fate by sputtering, then dried at 120 0S for 5 minutes
and heat-fixed at 180 OS on a thermal press.

Tests for fire resistance of nonwoven material
were carried outin accordance with the require-
ments of the standards: GOST - 53226-2008, GOST-
15898-70 (Table 1, Figure 1).

Table 1
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Nonwoven Fire Test Results

Duration of contact with
flame in seconds
10s | 10s
Ne | Formulation g/l duration of residual Note
combustion
combustion | combustion
ins ins
1 2 3 4 5
When brought to the burner flame, the sample is in-
stantly shrunk, when introduced into the burner
1 | Original Sample 30 30 flﬁme, i.t is instan:nlly i_gnited, burns with the smell
of "burning paper," with the release of gray smoke,
residual combustion remains until the sample is
completely combusted.
When brought to the flame of the burner, the sample
PVS-2,5 shrinks significantly, does not ignite, when added,
2 | FKN -5 Copper 12 15 does not light up, but continues to charcoal, with the
sulphate-2.5 release of gray smoke "burning paper.” When
removed, the charring stops.
When brought to the burner flame, the sample
shrinks slightly, but minor charring occurs with the
PVS-2,5 . .
3 | FKN - 10 Copper 10 11 release of gray smoke, when mtroduceq into the
flame, the sample does not burn, but shrinks, when
sulphate-2.5 ' P . P
removed, does not burn. Residual combustion is
short-lived.
When brought to the burner flame, the sample
PVS-2,5 shrinks slightly, when added to the flame, the sample
4 | FKN - 15 Copper 5 7 does not ignite, is not charred. When removed from
sulphate-2.5 the flame, the appearance of the sample remains the
original
30

® Rowl

# Row 2

Duration of residual combustion
.- .-
o w

gorenje (sec)
w

o

Raw heavy Recipe No1  Recipe N22 Recipe N23
metal

Name of the resipe

Figure 1- Duration of residual combustion according to GOST 15808

To study the surface morphology, an autoemission scanning scanning electron microscope (SEM) JSM-
6490LA (Japan) with a regtgenospectral microanalyzer JED-2300 Analysis Station was used.
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Figure 2Electron microscopic images of samples of-maven material (a) treated with formulation No. 1 (b),

formulation No. 2 (c), formulation No. 3 (d)

Electron microscopic images confirm the for-
mation of a thin polymer film on the fiber surface. The
results of electron scanning microscopy show (Fig.2) a
change in the morphological surface of the treated sam-
ples compared to the untreated samples.

Based on the analysis of the obtained results, the
proposed mechanism of interaction of phosphorus with
non-woven material in the presence of PVA and copper
sulfate chemically binds to the active centers of the
non-woven fiber and provides a high degree of fire re-
sistance of processed textile materials.

Conclusion

A composition based on PVA, phosphorus and
copper sulfate has been developed to impart flame-re-
tardant properties to nonwovens. The optimal condi-
tions for processing textile material are determined, the
influence of the concentration of the working solution,
the temperature of impregnation and thermal fixation
on the fire-resistant properties of non-woven material is
studied. It is shown that the materials treated with pol-
ymer compositions have improved fire-retardant prop-
erties.

By the method of electron scanning microscopy, it
was found that the treatment of tissues with the devel-
oped compositions leads to a change in the morphology
of the surface of the fibers.
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In the work, the activity of 9 catalysts with an atomic ratio of elements from Mo-W = 1:9 to Mo-W =9: 1
were studied in the reaction of oxidation of ethanol. The formation of two phases is observed in all samples,
namely, the initial molybdenum and tungsten oxides It was found that in the Mo-W-O system, an increase in the
degree of crystallinity of binary molybdenum-tungsten oxide catalysts accelerates the formation of ethylene and

reduces the yields of acetic aldehyde.
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Introduction .

Earlier provided researches shown that tungsten
oxide catalysts are highly active in the reactions of eth-
anol conversion [1]. It is known that catalysts based on
molybdenum oxides are highly selective in the reac-
tions of partial oxidation of organic compounds [2, 3].
Our researches shown that the activity of binary molyb-
denum-tungsten oxide catalysts strongly depend on
their composition, which is apparently due to a change
in the phase composition of the samples [4]. In this
work we have studied influence the phase composition
of binary molybdenum-tungsten oxide catalysts on its
catalytic activity.

Experimental part.

Binary molybdenum-tungsten oxide catalysts of
various compositions were prepared by coprecipitation
from aqueous solutions of ammonium molybdate and
ammonium tungstate. The obtained mixture was suc-
cessively evaporated and dried at 100-120°C, decom-
posed at 250°C until nitrogen oxides were completely
separated, and then calcined at a temperature of 600°C
for 10 hours. Thus, 9 catalysts were synthesized with
an atomic ratio of elements from Mo:W=1:9 to
Cu:W=9:1. X-ray studies of binary molybdenum-tung-
sten oxide catalysts were carried out on a Bruker D2
Phaser automatic powder diffractometer (CuKoa radia-
tion, Ni filter, 3<26>80 °). We also degree of crystal-
linity of studied samples calculated using the

DIFFRAC.EVA program. The activity of the synthe-
sized catalysts was studied on a flow-through installa-
tion unit with a quartz reactor in the temperature range
of 150-500°C. A mixture of ethanol with steam and air
was passed through the catalyst loaded into the reactor
with an ethanol: water: air ratio of 1:4:5. The space ve-
locity of the feed mixture was 1200 h*. Ethanol and its
conversion products were determined by a chromato-
graphic method.

Results and discussion.

Studies have shown that the activities of binary
molybdenum-tungsten oxide catalysts strongly depend
on their composition. Figure 1 shows the dependence
of the activity of molybdenum-tungsten catalysts on
their composition in the oxidation of ethanol at a tem-
perature of 300°C. It can be seen that acetaldehyde is
the main reaction product on all catalysts. The depend-
ence of the acetaldehyde yield on the atomic ratio of
molybdenum to tungsten has the form of a curve with
two maxima for the samples Mo-W=3-7 and Mo-W=7-
3. As can be seen from Figure 1, the yields of ethylene
and acetic acid slightly depend on the atomic ratio of
molybdenum to tungsten. Figure 1 also shows that the
conversion of ethanol with a change in the atomic ratio
of molybdenum to tungsten passes through a minimum
on the sample Mo-W=5-5.
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Fig.1 Dependence of the activity of molybdertungsten oxide catalysts in the ethanol oxidation reaction on
their composition. T = 300AC.

Another picture of the dependence of the yields of  that the catalyst composition insignificantly affects the
the reaction products on the atomic ratio of molyb-  vyields of acetic acid and carbon dioxide. It should also
denum to tungsten is observed at temperatures above  be noted that at a temperature of 450°C, ethanol with
300°C (Fig. 2). It can be seen that with an increase in  high selectivity is converted to ethylene on catalysts
the content of molybdenum in the composition of the  rich in tungsten.
catalyst, the yield of ethylene decreases, while the yield Based on the obtained results, it can be said that
of acetaldehyde increases. Thus, the ethylene yield de-  on molybdenum-tungsten oxide catalysts rich in tung-
creases from 69% on the Mo-W=1-9 catalyst to 19.5%  sten, the reaction of ethanol dehydration to ethylene
on the Mo-W=9-1 catalyst, and the acetaldehyde yield proceeds, while the samples enriched in molybdenum
increases from 6.9% on the Mo-W=1-9 catalyst to  are active in the oxidative dehydrogenation of ethanol
35.6% on the Mo-W=9-1 catalyst. Figure 2 also shows to acetaldehyde.
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Fig.2 Dependence of the activity of molybdertungsten catalysts in the reaction of ethanol dehydrogenation
ontheircompositon. T = 450AC
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It is known that the phase composition of a catalyst
and, consequently, its structural properties can strongly
affect its activity [5, 6]. The X-ray phase studies of the
samples synthesized by us showed that all samples con-
sist of two phases (molybdenum and tungsten oxides)
and in all the percentages of the components are pre-
served, which is evidenced by the regular change in the
intensities of reflections in the diffraction patterns. Of
course, one of the structural properties of a catalyst is
crystallinity, which in turn depends on both the prepa-
ration conditions and the initial compounds used for
preparation of the catalyst. Therefore, we studied the
effect of the degree of crystallinity of the prepared cat-
alysts on their activity in the conversion reaction of eth-
anol. Figure 3 shows the dependence of the yield of ac-

etaldehyde, the selectivity of the process for acetalde-
hyde and the conversion of ethanol on the degree of
crystallinity of binary molybdenum-tungsten oxide cat-
alysts. As can be seen from Fig. 3, with an increase in
the crystallinity of molybdenum-tungsten oxide cata-
lysts, the yield of acetaldehyde slightly decreases, and
that of acetic acid and carbon dioxide is practically in-
dependent of the degree of crystallinity of the solid cat-
alyst. It should also be noted that an increase in the de-
gree of crystallinity leads to a sharp increase in the yield
of ethylene and, as a result, the conversion of ethanol.
This indicates that an increase in the crystallinity of mo-
lybdenum-tungsten oxide catalysts leads to an increase
in the rate of the dehydration reaction and practically
does not affect the reactions of partial and deep oxida-
tion of ethanol.
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Fig.3 Dependence of the activity of Iptmdenumtungsten oxide catalysts in the ethanol oxidation reaction on

the degree of crystallinity.

Conclusion

Based on the conducted studies, it can be said that
an increase in the degree of crystallinity of binary mo-
lybdenum-tungsten oxide catalysts accelerates the for-
mation of ethylene and reduces the yields of acetic al-
dehyde.
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The report covers modern principles of non-waste and environmentally friendly production and ecological
disposal of polyethylene terephthalate (PET) to create artificial insulation and filler in the textile industry. This
has the advantage of producing new items from previously used raw materials.

AHHOTauuns4

B pabote paccMOTpeHBI COBPEMEHHBIE NPUHIIUIEI 0€30TXOAHOTO U OE3BPEIHOTO ISl OKPYXKAIOIIEH CPEebl
MPOM3BOJICTBA M JKOJIOrMYecKasi yTuinsanus noimdtuiaeHtepedranara (II9T) s cozgaHus MCKYCCTBEHHOTO
YTEIUIUTENS ¥ HAIIOJHUTENS B TEKCTUIBHOM NPOMBIIIIeHHOCTH. [IpenmyIiecTBOM sBJIsIeTCS MPOU3BOACTBO HOBOM

MPOAYKIIUU U3 paHEC UCIIOJIb30BAHHOT'O ChIPbS.

Keywords: plastic, plastic waste, recycling, ecology, insulation, textile industry, polyester fiber, safety, syn-

thetic fluff

Knwo4yeBble TUQAJTUR, BUACTUKOBbIE OTXO/IbI, Hepepa60TKa, CHUHTCIIOH, 5KOJIOTHUSA, YTCIUIUTCIIN, TCK-
CTHUJIbHAas MPOMBIIIJICHHOCTD, HOJ'II/I3(1)I/IpHOG BOJIOKHO, 663OHaCHOCTL, CHUHTCITYX

B nacrosiee Bpems mpo6iiema ObITOBBIX OTXO/10B
UMEeT aKTyaJlbHOE 3HaYCHUE CBSI3U C TEM, YTO IUIACT-
MacCOBbIE OTXO/Ibl NOTEHIUAIBHO SBISIFOTCSI MOIIIHBIM
CBIPBEBBIM M HEPreTHUECKUM pecypcoM. CambiM 3¢-
(heKTUBHBIM M Pa3yMHBIM CIIOCOOOM YTHIIM3AIUH T10-
msTrienTepedranara (I19T) siensiercs TOBTOpHOE HC-
nosp3oBanue o npasuiy “The 3 'R's” (reduce -> reuse
->recycle). Ocobast 3HaUNMOCTh JaHHON PabOTHI MO~
TBEPKJAETCSl TE€M, YTO SKOJIOTHYEcKas mpodiiemMa ¢
Ka)KIJbIM TOJIOM YBEIHMUMBACTCS M TPOSIBISETCS B Pa3-

PYLUICHHH CTPYKTYPHI U HEOOpaTUMBIH BEIOpPOC 0OIb-
IIOT0 KOJIMYECTBA YTJICKUCIIOTO Ta3a, YTo BEJET 3a CO-
6011 rmobansHOe oTeruienue. ExeronHo B Kazaxcrane
obpaszyercs 4,5-5 MITH. TOHH TBEPBIX OBITOBBIX OTXO-
noB (nanee — ThO). TBO coptupyrotcs u nepepabaTsi-
BaloTCs Ha 3aBojax B ropogax Hyp-Cynran, HlIsIMKeHT
u XKaHao3eH, a TakKe MPEANPHUATHIX, B OCHOBHOM Ma-
J0oro M cpegHero 6usHeca. Jlois mepepabOTaHHBIX H
yrunuzupoBanHbix ThO 3a 3 kBapran 2020 r. cocra-
Bui 15,8% [1,2]. U3 Hux: cM. Tadm. 1

Tabmuma 1
0
HavnmeHoBaHUe o0l 2017r., 2018r., 2019r., 2020r., %
Ne (3 xBap-
popga % % Tan)
1 TypkecraHckas 00JacTh 3,48 7,17 10,05 13
2 r. AnMmarsl 10,01 5,70 10,95 9
3 r. Hyp-Cynaran 8,33 12,25 15,92 30
4 r. lIeIMKeHT 18,28 22,77 26
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ITnacTmaccel, Kak M3BECTHO, IMEIOT CMECh MHO-
TMX XUMHUYECKIX KOMIIOHEHTOB M HCIOJIB3YIOTCS IS
pa3IMYHbIX OBITOBBIX IpHMeHeHui. HecMoTps Ha pas-
JIMYHBIE TOJIE3HBIE NPHMEHEHUs, IUIaCTUKaM TpeOy-
€TCsi MHOTO BPEMEHH JuIsl pasioxkeHus. [lorpednenne
IUTaCTMAcC Ha YUy HAacelIeHUs MpOJOJIKaeT pacTH U
OCTaeTcsi Ha BHICOKOM YPOBHE B CTpaHax C BBICOKUM
YPOBHEM J0X0Ja, HECMOTpsl Ha OYEBUIHBIH BKJIAX B
riobanbHyI0 TpobieMy 3arpsi3HEHHs IDiactMacc. Ha
MPaKTHKE BBUIBISIIOT OOJBIINE MPOOIEMBI, KaK OTCYT-
CTBHE SKOHOMHYECKH M 3KOJIOTHUECKH MPaBHIBHBIX
METOJIOB yTHJIM3AIMM BTOPHYHBIX OTXOJOB M PBIHKA
cOBITa, HEIOCTATOYHOE BBISBJICHUE 00TIacTel, TIe mpu-
MEHEHHE BTOPHYHOT'O CHIPBSI OBUIO OBI ITOJIE3HBIM H 11e-
Jeco00pa3HbIM, IOMCKH HOBBIX IOTPEOUTETBCKUX
CBOMCTB 0TX0/a. C)KUraHue IiacTMacce BBLACISET XHU-
MHYECKHE BEIIECTBA, TAKUE KaK (POCTEH U THOKCHUIIBI,
KOTOPBIE CUUTAIOTCS OTTACHBIMU TS 3KOCUCTEMBI. Tok-
CHYHBIH MycOp, KOTOPBIH BBIIEINSETCS U3 ILIacTMacc,
MOMaaeT B ITUIIEBYIO LEIb U BOJOEMBI B BUIE MHKPO-
IUIACTUKOB, YTO emie maryOHee. IIpomykTel muraHws,
3arpsA3HEHHBIC MUKPOIIACTHKAMH, U HE3HAYUTEIbHOE
KOJIMYECTBO (PTATATOB B MIPYIIKAX NPUBOIAT K CEpPb-
€3HBIM OCJICICTBHAM JUIS 3/I0POBBSI, TAKMM KaK BPOX-
JCHHBIC 3a00JICBaHMS W 3JI0KAYECTBEHHBIE OITy-
XoJu. J[MOKCHHBI, BBIJENsieMble U3 TIACTUYHBIX MOJIH-
MEpOB, SBIISTIOTCS CMEPTENIEHO CTOMKHMU
OpPTraHUYEeCKUMH 3arps3HUTENSIMHU, KOTOPHIC BBI3BIBAIOT
OIyXOJIM M HEBPOJIOTHYECKHE TOBPEXJICHHUI Y IIIO-
neil. HeanexkBaTHas MpakTHKa 0OpalieHus ¢ OTXOAaMHU
MpHBeJa K 3HAUUTEIFHOMY IUIACTHYECKOMY 3arps3He-
HHIO BOJHBIX, 3¢MHBIX 00beKTOB. K coxxaneHuto, 601b-
IMIMHCTBO IUIACTMACC HE SIBJISETCSA OMopa3naraeMbIM, U
B KOHIIE CBOETO CPOKa CIIy>KOBI aJlbTepHATHBON perie-
HUS TPOOJIeM TUIACTHK JOJDKEH OBITh 00 mepepado-
TaH, YHUYTOXXEH WIN YTHIM3UPOBaH. B 3TOM 1 3aKiro-
gaeTcs nmpobsiemMa: U3 MpuMepHoO 8,3 MIuInapaa MeT-
pUUYECKHX  TOHH  KOTJA-IMOO  MPOM3BEAECHHOTO
mnactuka (1o 2017 roga), mepepaboTKu U yTHIIN3AIUH
IUTACTHKA HEJOCTAaTOYHO JAJISI OKpY’KaroIed cpersl, 1
4,9 Mnpa. METpUUECKUX TOHH IUIACTHKA MO-TIPEXKHEMY
HaxXoJuTCsl B Hatelt cpeze [2].

A J dz tc @acdsilarpers nyTu nepepaboTKu
TUTACTUKOBBIX OYTHUIOK B MOJIMA(HPHOE BOJIOKHO H JI0-
Ka3aTh 0€3011aCHOCTh MCIOJIb30BaHUS BTOPHYHOTO ChI-
Pbsi, IIyTEM CO3AaHHsI MSTKOHM, HAOMBHOW HAITOJIHUTE-
JIeM, HTPYIIKH.

O6beKTb W MEeT 0 A blAHMIEE-
pys ¥ HCClielyst IUTepaTypHbIH 0030p 10 TeMe ucce-
JIOBaHUS OOIIMM BBIBOJIOM BBIOOpP METOAMKH ITaj Ha
MexaHUyecKuid. TeXHOJIOorus peLuKIUHIa IUIaCTUKO-
BBIX OyTBUIOK COCTOHT U3 HECKOJIBKHX JTaIlOB!

1) CoprupoBka oTXOma 10 MapKHPOBKe (yKa-
3aHBl ~ CHUMBOJIMUYECKMM  HM300paXCHHEM  IIETIIN
Mebuyca);

a) COPTHUPOBKA 110 COCTaBy MaTepHaa;

0) COpTHPOBKA 1O I[BETY;

1 ©OTBI

2) OmnonacKkuBaHHE U MOMKa Tap (yIajJeHHe ITH-
IIEBBIX OTXOMOB, 3arPSI3HCHUH, U T.11.);

3) Cyuika;

4) TlpeccoBaHue;

5) pobieHue Ha ¢uieke (XJI0Mbs, TPaHyJIb).

[ToAroToBUTH CHIpbE AJISL TEPepabOTKU U MPOU3-
BOJICTBa XMMHUYECKHX BOJIOKOH BO3MOXHO BPYYHYIO U
UMeeTCcs BO3MOXKHOCTh aBTOMATH3MPOBAHHOTO IIPO-
mecca. OTXo/1pI OBITOBOTO, €)KETHEBHOIO Ha3HAYECHUS 1
OTHOPA30BOTO IIOJIE30BaHMA, OMEIIAIOT B JAPOOMIIh-
HYI0 YCTaHOBKY, OYTBUIKH M3MENBYAIOTCS IO HY KHBIX
HaM (paxmmii — 6 MM 1 12 Mm. CyTb pabOTBI pOTOPHOH
JPOOMIIKH 3aKITI0YAETCS B CIETYIONINX OMEepaIisX:

1. B 3arpy304Hblii OyHKep IOMEIIaeTCsl ChIPhE 3
OTXOJIOB, I'IE CIICIHAIbHbIE HOXH IIPOU3BOJIAT 3aXBaT.

2. HemocpencrteeHno peska. Yame Bcero ocy-
LIECTBIISIETCS. pe3Ka C IOMOIIBIO HETIOJBMXKHBIX JIe3-
BUH, 3aKPETJIEHHBIX Ha CTATOPE U IOIBUKHBIMH JIE3BH-
SIMH, 3aKpETUICHHBIMU Ha POTOpE.

3. ApoOeHue mpoucXoauT IpH OBICTPHIX yAapax
HOKaMH, PAaCHOJI0XCHHBIMU B KaMepe poTopa.

4. 1ns ompeneneHus pa3Mepa UCXOIHBIX TPaHyI
MOl Pe3aTeNIbHOW KaMepoil MOXKeT pa3MelIaeTcs He-
CKOIIBKO CHUT, IUIS pa3[eNieHIs (ppakIiii Mo pasmMepam.

[Monmy4yenHs1i (heKc SBISCTCS TIABHBIM M BaXK-
HBIM CBIpBEM JUI1 000pyHOBaHMA, MPOU3BOJAIIEE TIO-
TA(GUPHOE BOJIOKHO — BOJIOKHOOOpasoBaTenb. Brop-
CBIpBE II0CIIE J103aTOpa Cpa3y MOCTYIAeT B BOJIOKHOO0-
pasoBaTenb, TIpH 3TOM  YMEHBIIAETCS  BpeMs
HaXOXJIEHHsI TOJIMMepa B COCTOSIHUHM paciulaBa, 4To
MPaKTHYECKH HCKIIOYAeT BO3MOXKHOCTH JECTPYKIIHMH
monmmepa. [lepepaboTaHHbIil (prekc momemaeTcs B
MpUEMHBI OyHKep (uibepa BOJOKHOOOpa30BaTEls.
[on nmeficTBreM EeHTPOOESKHBIX CHII M BO3ICHCTBHEM
Temneparypsl (koo 260°C), ppakuu yCTpEeMISTIOTCS
K (opMyomM OTBEepCcTUsAM Quiabepa. B kKoHEYHOM
uTore u3 puabepsl 00pa3yrOTCs CTPYH paciliaBa MmoJu-
Mepa, MOTOK CKOPOCTHOTO CXKaToro BO3/yXa MHOIO-
YHCIICHHO BBITSATHUBACT M OXJaXIas (GopMupyeT HyX-
HOE HaM, MoJAMI(pHUPHOE BOJIIOKHO. KOHEUHBIN TPOIYKT
MOXHO (OPMHPOBaTH B KHIIBI JIMOO aBTOMATHU3UPO-
BaTb, HaMaTbiBasA Ha KaTYIIKU onpeneneHHoﬁ aua-
MeTpa, pe3aTh Ha HyXKHBIE mapameTpsl. s o630pa u
KpaTKoi WH(popManuu 000pyIOBaHUS, TIPOU3BOIAIICE
BOJIOKHO, MOYKHO TPOUTHCH MO0 TEXHUIECKAM XapaKTe-
PHUCTHKaM: B OCHOBY BXOIWT IKa() yIIpaBIeHUS U Y3eII
BOJIOKHOOOpa3zoBatens. Taxke st KoM(pOPTHOH pa-
HEOOXOIUMBI JOTIOJHHUTENBGHBIC YCTaHOBKH:
pama(kapkac) Ui KpeIuieH!s BOJIOKHOOOpa3oBaTens u
KoMmIpeccop. IIpon3BOUTENIFHOCTE BOJIOKHA 3aBHCUT
OT KOJIMYECTBA YCTAHOBICHHBIX Y3JIOB BOJIOKHOOOpA-
30Barelsi Ha OHOM Kapkace. OJUH y3eJ MPOU3BOAUT
12kr/uac. Ha omHy paMmy momyckaeTcs ycTaHOBKa
Cpa3y YeThIpeX Y3J0B BOJIOKHOOOpa30BaTesl, YTO 1103~
BOJISIET HaM YBEJIMYUTH NPOU3BOAMTENBHOCTh 10 48
Kr/gac. byayiee obpaiieHue ¢ BOJIOKHOM 3aBHUCHT OT
Barrero xenanus u cdepsl npumenenus. Harusanas
JIEMOHCTpanus IpeaocTaBieHa B cxeme (cM. cxema 1)
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ITepBocTeneHHON Ba)KHOCTH BOMIPOC, BO3HHUKAIO-
MK MPEXKAE BCEro — 3TO0 HACKOJILKO OE30MaCHBIM 5B-
JISieTCs MPOAYKILUS U3 BTOPUUHOTO ChIphs. [IpuHiunm-
aJBHBINA BBIOOP Al HAa W3JeiKe, K KOTOpOMY TpeboBa-
HUS OC30MacHOCTH CaMble BBICOKHE, CTpPOTHE U
JKECTKHE, a UMEHHO JETCKas, MsArKas, HaOWBHAs Wr-
pymka. [louemy umenHo B urpymkax? Ilotomy uTto,
9TO UMEHHO TOT MPOAYKT, IPeIHA3HAUYCHHBIH TSI BO3-
pPacTHOW TpyHImbl MOTpeOuTeNel, B OTHOIICHUH KOTO-
pOii BICOYAMIITHE TPeOOBAHMS CAHUTAPHOTO KOHTPOJIA,
TUTHUCHBI, YCTOHYNBOCTH, HAIC)KHOCTH M 0€30mMacHO-
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3HayUTEIbHBIN (DaKkTOp, Ompenensomui  0e3-
OTTaCHOCTh MIPYIIKH — WHAEKC TOKCHYHOCTH, TTOKa3a-
TEJIb KOTOPOTO JIOJDKEH OTBEYATh BCEM TPEOOBaHUSIM U
mpasmwiam TP TC 008/2011. Mamekc TOKCHYHOCTH —
WHTETPaJbHBIA MOKa3aTeNlb BO3ICHCTBHS BPEIHBIX BeE-
MIECTB U BEIMYMHA, XapaKTePU3YIOMas CTCIICHb IIHTO-
TOKCHYECKOT0 NeicTBHs. [[HTOTOKCHYHOCTh — TOKCH-
YecKoe JCWCTBHE Ha KJIETKH MIICKOMUTAIoNero (Ha

IpobiieHue Ha
bpakuun

0YHMCTKA,MOMKa,

CylIKa

BOJIOKHOOOpa30BaHUE

ctu. TpeboBaHHS 3TUX YCIOBHH JOJDKHBI TapaHTHPO-
BaTh 3aIUTY )KU3HU U 30POBbS JCTEH U COOTBETCTBO-
Bath BceM TpeboBanus Texuuueckoro Permamenta Ta-
mosxeHHoro Coroza TP TC 008/2011 «O 6e3omacHoCcTH
urpymex» [3].

Hcxons u3 BeIIEyKa3aHHOTO, paboTa ObLIA TIPO-
BEJICHA HaJ KOHCTPYMPOBAHUEM HIPYIIKKA C HAOUBKOM
U3 CHHTEIyXa, MOJyYeHHOT0 MyTeM MepepaboTKy IJia-
CTHKOBBIX OYTBUIOK C TOMOIIbIO BOJIOKHOOOpPa30oBa-
Tesis. BAOXHOBEHHEM NP BEIOOPE M M3TOTOBJICHHUU HT-
pyIeK mocaykuimu urpymku 6peraa Maileg Toys [4].

ﬁ

-
21cm
d ctbtsotsj dLHJjddj tbkydzs?

CYCIICH3MOHHYIO KPaTKOBPEMEHHYIO KYJIBTYPY KIETOK
MJIEKOMTUTAIONINX - criepMy ObIka) [5, 1.3.2, m.3,5].
Jls mpoBesieHUs WCIIBITAaHUN HCIOJIB3YIOT BOJ-
HBI€ 3KCTPAKTHI TEKCTHILHBIX MaTepHaioB, KOHTPOJIb-
HBIE PACTBOPHI, @ TAK)KE PA3MOPOXKECHHYIO CYCIICH3HOH-
HYIO KPaTKOBPEMEHHYIO KYJIbTYPY KJIETOK MIEKOIUTA-
tommx - crnepmy ObikoB no I'OCT 26030. Mupexc
TOKCHYHOCTH ONPENEISIOT NPHU CPaBHEHHU SKCIIEpH-

OB s
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MEHTAJIBHBIX JaHHBIX ONBITHOTO PACTBOPA C KOHTPOIIb-
HBIM. McnibITanus npoBosT npu Temmepatype - 40+1,5
°C 1 IOCTOSIHHO €€ MOJepKUBatOT. PacTBOpPHI B KOJIU-
yectBe 10 0,4 MJI OTOMPArOT B MPOOUPKU C MPHUTEP-
TBIMH IIPOOKAMU U CTaBAT B OJIOK TEpMOCTaTa aHAIU3a-
Topa u3obpaxenuss AT-05. B mpoOupku ¢ KOHTPOIIb-
HBIM ¥ ONBITHBIM pacTBOpamu momematoT no 0,1 mi
MOJIYYEHHOU 1Mo 6.3 CycrneH3uHM CrepMaTo30HUI0B. 3a-
TIOJHSFOT TI0 IIATh KaWULIPOB aHAJTU3aTopa M300pa-
xkerns AT-05 qByMs pacTBOpaMu | Jajiee YCTaHABIIH-
BaIOT B KapeTKy M IOMEIIAOT B aHATI3ATOP H300pake-
it AT -05. Knoomkoit «CrapT» Ha aHamm3aTope
HaOJroaeTCsl HAKOTUICHHE YKCIIEPHIMEHTABHBIX JTaH-
HBIX. OOpaboTKa pe3ybTaToOB, BBIYHUCICHHS HHJAEKCA
TOKCHYHOCTH BBITIOJIHSETCSI aBTOMaTHYECKN aHaJk3a-

Topom u3obpaxkernit AT-05. Ilpu moxBmKHOCTH criep-
MaTo30u/10B ObIka mopsanka 10% oT ee mepBoHayYaNb-
HOW aKTHUBHOCTH B KaMWUIApaxX IPOLECC OCTAHABIIH-
BatoT. Eciu 3nauenme ko3¢ GunpeHTa Bapuaim ue 60-
nee 15%, TO pe3ynabTaThl HWCOBITAHUNH CUUTAIOT
CTaTHCTHYECKU 3HaYUMBIME [5, 1m.6]. Bonee momapo0d-
HBIA MPOLIECC MPOBEACHUS UCIBITAHUN U HCCIIEJ0Ba-
HUil Ha TokcuuHocTh oncad B 'OCT 32075-2013. 1u-
JIEKC TOKCUYHOCTH UTPYLIEK, ONPENEIsIEMBbII B BOJHOU
cpene (OUCTWLIMPOBAHHAS Cpela), JOJDKEH OBITh B
mpenenax ot 70 mo 120 % BKIIOUHATENBHO, B BO3YII-
Hoii cpene — oT 80 1o 120 % BKIIOYUTETHHO.

PesynbTartbl
HUH MATKOH, HAOMBHOW MI'PYLIKH YKa3aHbI B TaOJIHLE
2u3.

Tabmnuma 2
HaumenoBanue noxa3aTgJ1e171, H/ na METOZIBI HC- HJT, Hopwst o HJT ®dakTudeckuii pe-
CIIMHUIIBI U3MEPEHUIHA TBITAHUN 3yJbTaT
1 2 3 4
TOKCUKOJIOTO-TUTHEHUYECKUE TTOKA3aTeIn:
TP TC 008/2011, npwin.2,
-MHIEKC TOKCUIHOCTH, %o I'OCT 32075-2013 m. 5.2. 80-120 98,8
(B BO3AYIIHOM cpefie)

T[TOMHUMO TOKCHKOJIOTO-TMIMEHHYECKHUX MOKa3aTe-
JIeHd, TI0 CTETIeHU BAKHOCTHU HE YCTYMAIOT U (QU3UKO-Me-
XaHUYeckue Imokaszarenu (Tabi.3). YcTaHaBIUBaIOTCS
mo 'OCT EN 71-1-2014, rae onucaHbl AOIOIHUTEIb-
HBIe TpeboBaHmsa Oe3omacHocTH. [IpoBepka MmBOB Ha
MPOYHOCThH MPOBOAUTCS CleAytonmmM oopaszom: Ilepen
HCTIBITAHUEM, OJICHKIA MATKON MIPYIIKH, TOJDKHA OBITh
CHTA. 3a)XMMBbI Ul UCTBITAHUN HAa PAaCTsHKCHUE, Ha

t Mz detrI Y2 IsOded J

MammmHe PT-250, mpukpemsaioT Kk Hanboee HeHaaeK-
HOMY MECTY — Ha IIBE MEX/Ty HOT'OH M TYJIOBHIIEM, Ha
paccrosanu He MeHee 30MM (cM. puc.2). Pactarusaro-
mee yCHIIME MEXIY 3aKMMaMH YBEIHMUHBAIOT MOCTE-
MICHHO B TE€YEHUM 5C 10 3HAYCHUS YCTaHOBIECHHOTO
yeunust — 70+2H. Bpemst BblIEpXKKH NOJ BO3JEH-
cTBueM ycuius — 10c.

%O ©OL " o dgz “250z0C telzL S & 2O O g

n Ipoforoy miige-H U e .
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Tabnmma 3

HamMeHnoBaHme mokaszaTesei, HJI ma meToms! uc- H/I, HopmsI 10 .

N N DakTUUECKUI pe3ynbTar
€IVHMLIBI U3MEPEHUH IbITAaHUH HA
1 2 3 4
@Du3ndecKre 1 MEXaHUIECKUE MTOKA3aTEIH:
-HaITOJTHUTEIh HAOUBHOM UT- I'OCT EN 71-1- TP TC 008/2011, He comepxut TBepapIx nim
PYLIKH 2014 cT.4,1.3.2 OCTPBIX HUHOPOAHBIX TEI
I'OCT EN 71-1- TP TC 008/2011,
UIBBI HPYIKH 2014, 1.8.4.2.2 o4, 132 Ubr potiibie

BezomacHocTh, yCTOWYMBOCTH M COOTBETCTBHUE
HAIOJIHUTENS B JETCKUX HAOMBHBIX UTPYIIKAX, IIPOU3-
BEJ/ICHHBIH U3 BTOPCHIPHS, OTBEYAET BCEM TPEOOBAHUAM
ycTaHOBIEHHbIM TexHudyeckuM Pernamentom Tamo-
JKEHHOTO COI03a, DPa3pabOTaHHOTO B COOTBETCTBHUH
c CornameHneM O €AWHBIX NPHHIMIAX W IPaBHIAX
TEXHHYECKOTO peryimpoBanus B PecnyOmmke bema-
pycs, Pecmyonuke Kaszaxcran u Poccuiickoit @enepa-
mun ot 18 HostOpst 2010 roma. OOpaszen HUrpymIky,
HaOUTHIA MOMUI(DUPHBIM BOJIOKHOM, MOJYYEHHBIH M3
I13T oTxomoB, OBUT UCCIICAOBAH B J1aOOPATOPUU IICH-
Tpa ceprudukanuu. I1o pe3ynbratam OblJI yCTaHOBJICH:
WHJIEKC TOKCUYIHOCTH — 98,8%, HAMlOJIHUTEND HE COJIEP-
JKHUT TBEPABIX UM OCTPBIX HHOPOHBIX TEJI, IIBBI IPOY-
HBIE U BBIICPKUBAIOT HArpy3Ky [6].

B bl B 0 JlslacTHK COCTOUT U3 XUMHYECKH CBS-
3aHHBIX BOEAWHO MOJICKYJ HE(TH M Ta3a, KOTOpHIE
(hopMHPYIOT MOHOMEDBI, KOTOPBIE B CBOIO OYEPEIb BbI-
CTpaMBaIOTCS B IOJIMMEPHBIE IeNo4kH. ['paHymsl pac-
IUIABJISIIOT, CO3JaBas yNpyruii Matepuan (GpopMHpYIOT
OyTbuTKH. [0 3THYECKUM M THTHEHMYECKUM COO0paxe-
HUSAM OYTBIIKaM IIPUCBOEHO OJHOPA30BOE IIOJIb30Ba-
Hue. [locne cpoka ee npenHa3zHa4YeHUs!, OYTHUIKA BbI-
OpachIBaeTcsl Ha CBaJIKH, 00pa3yst CTOUHBIN (QHUILTPAT.
3arpsA3HAeTCs IKOCUCTEMA U MIPEJCTABISAET OTPOMHYIO
yYIpo3y TIpHUPOJIE, KUBHOCTH M BCEMY UEJIOBEUECTBY.
J71s1 IOTHOTO Pa3JIoKeHMsI OJHON JIMIIb OYTHUIKH I10-
Tpebyercs okono 1000 nmeT M HeT HUKAaKUX TapaHTHH,
YTO OHA MOJIHOCTBIO PA3NIOKHUTCI U HE OyIeT HecTH
onacHocTh. [InmacTuk pacmensercs Ha Ooee MenKue
JeTayy 00pa3yst MUKPOIUIACTHK, KOTOPHIH C JIETKOCTBIO
MOXET ITONacTh B HAIIM OPraHU3MBI. Pe3ynbraTel HO-
BBIX MCCIIEIOBaHHIA TOBOPST O TOM, YTO JIFO)KHHA MHUK-

POIUIACTHKA CETOIHS COIEPIKUTCS AaXKe BO BHE3APOIbI-
mieBoM oprate. Ho ects 1 y Hac pelieHue Takoii rio-
OanbHOU MPoOJIEeMBI, KOTOPYIO YEIOBEYECTBO CO3/AJI0
camo? Pemenne oxgHo: epepabotka. [lepepaboTka nc-
MIOJIb30BaHHBIX, @ B 0COOCHHOCTH OJJHOPA30BOTO MOJIb-
30BaHUs BEILICH, BO3MOXHA B HOBOE M JIOJITOCPOYHOE
npuMeHeHne. B 3Toif cTaTthe ObUT pacCMOTpPEH OAWH U3
BapHaHTOB YTIJIU3AIMH OTXO0B 1 OBIJIa ToKa3aHa 0e3-
OIIaCHOCTh MTOBTOPHOTO MCIIOIb30BAHUS BTOPCHIPHSI.
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NONWOVENS

Almaganbet A,
Burkitbay A. ,
Candidate of Technical Sciences, PhD
Niyazbekov B.
head of B. R. Tausarova, Doctor of Chemical Sciences, Professor
Almaty Technological University, Almaty, Republic of Kazakhstan

Abstract

DOI: 10.24412/3453-9875-2021-60-2-18-20

In order to impart water-repellent properties of bast fiber insulation, studies were conducted on the use of a
new hydrophobizing composition for finishing non-woven materials.

The conditions of the finishing process were as follows: an aqueous solution of a hydrophobizing composition
of various concentrations was applied by spraying to the surface of the material, then dried and heat treated at 180

°C on a thermal press.

In the production of nonwovens, processing with this composition can be combined with the emulsification
of a mixture of fibers, or carried out after the formation of the canvas, followed by heat treatment and calendering.
Organosilicon compound (alumomethylsilicate) and maleic acid were selected as components of the compo-

sition.

Keywords: textile material, non-woven fabric, hydrophobizer, flame retardant, antiseptic, organosilicon

compound, maleic acid.

Introduction

Today, the problem of thermal insulation of mod-
ern buildings is particularly acute. Using insulation,
you can reduce electricity costs by up to 30-40%. All
types of insulation are characterized by certain proper-
ties. The general requirements are the following: low
thermal conductivity, vapor barrier, fire resistance, en-
vironmental friendliness, sound insulation characteris-
tics, biostability, durability, hygroscopicity. High-qual-
ity insulation does not absorb moisture or absorbs a
minimum amount of it. Otherwise, it is impossible to
avoid getting the material wet, which means the loss of
the main property (heat efficiency).

All insulation materials, depending on the raw ma-
terials used, are divided into:

- organic (waste from agricultural, woodworking
industries, as well as non-woven textile materials);

- inorganic

The most popular types of organic insulation are
considered cellulose insulation, 80% consists of recy-
cled cellulose. These insulation materials are environ-
mentally friendly materials with low thermal conduc-
tivity, good vapor permeability and sound insulation.

To reduce the hygroscopicity and combustibility
of materials based on plant fibers and to increase their
biostability, it is possible to add hydrophobizers, flame
retardants and antiseptics to the raw materials.

Objects and methods of research

Objects of researcmonwoven fabric made of flax
fibers and hydrophobizing composition (organosilicon
compound (alumomethylsilicate) and maleic acid).

To determine the water resistance, a device — a
penetrometer (MT-158) was used. Tests on this equip-
ment were carried out according to Gost 3816-81.

The test for determining capillarity was carried out
according to the requirements of Gost 3816-81.

Results and discussion

The conditions of the finishing process were as
follows: an aqueous solution of a hydrophobizing com-
position of various concentrations was applied by
spraying to the surface of the material, then dried at 80
°C, for 10-15 minutes, and heat treated at 180 °C on a
thermal press [1-3].

In the production of nonwovens, processing with
this composition can be combined with the emulsifica-
tion of a mixture of fibers, or carried out after the for-
mation of the canvas, followed by heat treatment and
calendering.

Organosilicon compound (alumomethylsilicate)
and maleic acid (MK) were selected as the components
of the composition.

To give textile materials stable water-repellent
properties, it is necessary to create a new surface with
a lower surface tension on its outer surface. In organo-
silicon hydrophobizers, numerous small (-CH3,-
C2H5) nonpolar alkyl groups located above the surface
of the silicone film impart hydrophobic properties. The
solubility of silicates is due to the presence of not only
nonpolar alkyl groups (hydrophobic) in silicon atoms,
but also polar hydroxyl groups, which can also interact
with maleic acid [4].

The resulting effect of hydrophobicity of the ma-
terial after finishing can be seen in Figure 1.
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Figure I-Images of a drop of water on the surface of a-mmwven material: ghe starting material; the mate-
rial treated with an organosilicon compound and MK

The hydrophobicity of the non-woven material
was determined on a penetrometer according to GOST
3816-81. This indicator for the treated material at dif-
ferent concentrations of the component of the composi-
tion is more than 200 mm of water.

Also, studies of the edge angle of wetting were
carried out by the lying drop method. Indicators of the
edge angle of wetting of the treated materials are 125-
140 deg. depending on the concentration of the compo-
nents of the composition.

The results obtained are shown in Figure 2.

- 4
Figure 2Images of a drop of water on the surface of a-nmven material treated with an organosilicon com-
pound and MK

In addition, according to the results of the capillar-
ity test, high indicators of water-repellent properties of
the treated materials were revealed, since non-woven
materials are not 100% wetted.

The high hydrophobicity of the non-woven mate-
rial can be explained by the fact that after processing,
the surface tension of the material becomes lower than
that of liquid molecules.

In order to clarify the interaction of the dressing
composition with the cellulose of flax fiber, the IR

spectra of samples of the initial and processed materials
were studied, which are shown in Figure 3. The study
of the IR spectra of these systems shows that all the ab-
sorption bands characteristic of cellulose in the pro-
cessed non-woven material are preserved. Also, in the
spectra of the sample treated with a hydrophobic com-
position, new absorption bands appear, confirming the
appearance of a chemical bond between the cellulose
and the components of the composition.
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Figure 3:Compaative graph of IR spectra of samples of reoven material, untreated and treated with orga-

nosilicon compound and MC

Figure 3-Comparative graph of IR spectra of sam-
ples of non-woven material, untreated and treated with
organosilicon compound and MC

Conclusion

A composition of organosilicon compound
(alumomethylsilicate) and maleic acid is proposed for
the hydrophobic finishing of nonwoven fabric made of
flax fibers. It is shown that the hydrophobicity indica-
tors of the material treated with the proposed composi-
tion are more than 200 mm of water.

Tests conducted for the toxic and skin irritant ef-
fect of non-woven material treated with a hydro-
phobizing composition showed its safety for human
health.
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Abstract

In order to develop catalytic gasification, research was carried out on raw materials, namely wood coal and
wood chips. The results of microscopic examination of charcoal samples allow us to conclude that it is necessary
to thoroughly grind charcoal before the gasification process in order to exclude a delay in the diffusion of the
oxidizer to the zone of the chemical reaction. Also, after processing the image by the Sobel method, authors came
to the conclusion about the possibility of using oil-contaminated coal after surface cleaning. The results of micro-
scopic examination of samples of ash chips show that this raw material is more porous and does not require such
a thorough grinding in preparation for the gasification process.

AHHOTauUunMs4

C OCJIBIO pa3pa60T1<I/1 KaTaJUTHIYECKOU ra31/1(1)1/11<au1/m ObLIA IMPOBEACHBI UCCIICAOBAHUS ChIPbs, @ UMCHHO YI'JIA
JAPEBECHOTO U leeBeCHOfI IICIIBI. PCSyJ’IBTaTBI MHUKPOCKOIMMYECKOI0 MCCICTOBAHUA 06pasu03 APEBECHOTO YTJIA
MO3BOJIAIOT CACIATh BBIBOJ O HGOGXO)II/IMOCTI/I THIATCJIbHOTO M3MEJIBYCHUA APEBECHOIO YIJIA NMEPEa IMPOUECCOM
ra3uuKannm, 4To0bl HCKIIIOUNTH 33JEPIKKY MPH AUGPGYHANPOBAHHUH OKHUCIINUTENSI K 30HE ITPOBEJCHUS XUMUYe-



22 Norwegian Journal of development of the International SciencéM2021

ckoii peakiuu. Takxke nocie 06padoTk u300paxeHust mero oM CoOesst MOXKHO MPUHTH K 3aKIIIOUEHHIO O BO3-
MOXHOCTH HCIIOJIb30BaHMS 3arpsI3HEHHOTO MAaclIaMH yIJIS ITOCJIE MOBEPXHOCTHON OYMCTKH. Pe3ynpTaTsl MUKpO-
CKOITMYECKOT0 UCCIIEIOBaHMS 00PA3LIOB ILETIBI SICEHS [TOKa3bIBAIOT, YTO JAHHOE CHIPBE SIBJISIETCS O0JIee MOPUCTHIM
U He TpeOyeT TAKOTO TIIATENbHOTO H3MENIbYEHHS P ITOATOTOBKE K IPOLECCY Ta3n(pHUKALIUH.

Keywords: gasification, wood coal, waste-free production, wood chips
K n 04 e B bl e: ragudin@aBya, IPCBECHBIN yrojb, 0€30TX0HOE MPOU3BOJICTBO, IPEBECHAs IIea

B B e A e Hpm esibope cxeMbl JII0OOro mpous-
BOJICTBA M KOHKPETHBIX ITyTEH OCYIIECTBICHNS OTAEIb-
HBIX €ro JTamoB HEOOXOAMMO YYUTHIBATH BO3MOX-
HOCTb YTWJIN3AI1 TOOOYHBIX MIPOTYKTOB PEAKIIUH, OT-
X0J0B. MpeanbHBIM ciyyaeM sBIS€TCS CO3JaHUE
6e3oTxomHOrO0 Tpom3BoACcTBa. OHAKO, OOBIYHO TPH
XMMHUYECKHX pPEeakIMsAX oOpa3yroTcs MoOOYHBIE IPO-
IYKTBI, KOTOPBIC JOJDKHBI IT0 BO3MOKHOCTH HaXOJHUTh
MPUMEHEHHUE, YTO OJaronpHUsITHO CKa3bIBAETCsl HA CTO-
MMOCTH LIEJIEBBIX IPOIYKTOB.

YTunmzanys noO0YHBIX MPOJYKTOB U OTXOJIOB C
OJIHOW CTOPOHBI MO3BOJSIET B 3HAYUTEIBHON CTENIEHH
PEMIUTh 3KOJOTMYEeCKHEe MPOOIEMBI 3TUX IPOU3BOCTB,
a ¢ pyrod — OOIbIIOE KOJMYECTBO OTXOHOB IIPO-
MBIIUICHHOCTH YCJIOKHSET PELIeHUe 3a7a4 10 OXpaHe
okpyxatoniei cpensl. Ocob0 akTyajabHO 3TO CTANIO B
MOCJIeIHeE BpeMs, KOT/1a BO BpeMsI ITaHAEMHUN MHOTHE
NpPEeANpUSITHS OCTaHOBWIIM CBOIO paboty. U nmaxe Te
MPOU3BOJICTBA, KOTOPbIE MPOJODKHUIN CBOIO PadoTy,
MOTEPSUTH B IPUOBLIH 33 CYET HOHMIKESHUS TIOKYTIATENb-
HOU CIOCOOHOCTH pHIHKA. B maHHOW 0OcTaHOBKE HC-
nonb3oBanue 100% — AOCTYMHBIX pECypCcOB UMEHHO TO
YTO TO3BOJIMT OCTAaThCS «HA TUIABY» U 3aHATH JOCTOM-
HOE MECTO Ha PhIHKE.

K ceippro, KoTOpOE TepepadaThIBaeTCs, MPEabsIB-
JSIFOTCSL clielytonye TpeOOBaHUs TIOPUCTOCTh, MUHH-
MalbHOE HAJIWYHE OCTAaTOYHOH BJIAXKHOCTH, MHUHH-
MajbHOE HAJIMYUE BPEAHBIX IpuMecel U T.1. Iloatomy
LeTbI0 Hallel paboThl CTao0 MHUKPOCKOITNYECKOE H3Y-
4yeHre MOp(OJIOrHU MOBEPXHOCTH 00Pa3LIOB ChIPHSI.

OcHoBHasa 4YacThb.

TpaguuroHHBIE CIIOCOOBI aHANM3a yriieid — 3TO
AHAJIM3bI 3JIEMEHTHOT'O COCTaBa YIJIsl. DJIEMEHTHBIM CO-
CTaBOM OPTaHMYECKON MacChl yIiel Ha3bIBaIOT COIep-
JKaHUE ee OCHOBHBIX 3JIEMEHTOB: YIJIEPO/ia, BOIOPOAA,
KHCJIOpO/Ia, a30Ta U opranuyeckoi cepsl. [1pu onpene-
JICHUH yTJIEpOo/ia, BOJIOPOAA M KUCIOPOAa HEOOX0IMMO
HUMETb B BUIY, UTO 3TH 3JIEMEHTHI OJHOBPEMEHHO BXO-
JISIT B COCTAB OPTaHWYECKOHW M MUHEPATbHON MacChl yT-
nen.

B MunepansHOI Macce yriei yriepol BcTpeda-
eTcsl B Bue KapOOHATOB, BOJOPOJ — BO BJIare M I'HJI-
paTHOI BOJIE CHIIMKATOB, KUCIOPOJ — B TaKHX COEIH-
HEHMAX, KaK CHJIMKAThl (OKCHIBI aTIOMHHHUS M KPeM-
HUS), OKCHBI JKene3a, KapOoHaTsl, cynbhaTs 1 ap. [1,
c 19-24].

OcCHOBHBIE CITIOCOOBI aHAJIN3a YIJIEH:

1. ompeneneHue yriepona M BOIOpPOJa METOIOM
JInbuxa;

2. YCKOPEHHBIH METO/] OIIpeJIeNICHUs! YTiIeposa 1
BOZIOPO/ia (TIOJTHOE COKUTAHWE);

3. ompereneHne a30Ta MPOBOJUTCS TOIYMUKPO-
meToaoM Keenpaans u MmakpomeroioM Keenbmas;

4. copep)xaHUE KHUCJIOPOA B YITISIX OIPENEIISIOT
TpeMs METOJaMH: PACUETHBIM M J1Ba SKCIIEPUMEHTAb-
HBIX — MaKpO- 1 MOJIYMUKPOMETO/BI;

5. Metompl onpenencHuss GOpM cepbl OCHOBAHBI
Ha PA3IUYHOM PAcCTBOPHUMOCTU COECOUHEHUM Cephl B
PacTBOpax COJITHOW M a30THO KHCJIOT;

6. docdop ompenemsror mo JCTY 2537-94 (1SO
622-81), ucroap3ys 00bEMHBIN, TPABUMETPUUECKHUI U
(hOTOKOTIOPIMETPUIECKUN METOIBI OTIpeIeIIeHus oc-
¢opa B 301e [3];

7. METOIBI ONPEICACHUSA MBIIIbSIKA B YIJIAX yKa-
3anbl B JICTY 2600-94 (TOCT 10478-93, 1SO 601:81,
I1ISO 2590:73) [4];

8. XJIOp ompeneNaroT CKUTAaHUEM YIS B Mydere
€O CMECHIO DIIIKa U B KaJIOpUMETpHUeCcKoi bomMoOe [5];

9. ompeneneHue TrepMaHUS MPOUZBOAMUTCS IO
I'OCT 10175-75 [6].

B naHHOI cTaThe NIPUBEIEHB] PE3yJIbTaThl MUKPO-
CKOMUYECKOI0 HCCICIOBAHUSA OOPAa3IloB, HCIOJIb3Ys
nmabopaTopHbIii Mukpockon «Konus» mpom3BoACTBa
Uranus ¢ nocnenyromieil 00paboTKONH MpOrpaMMHBIM
obecmieuenneM ScopeTek.

J1J1s OLICHKH MOTPEITHOCTH OIPE/ICIICHISI HEOIHO-
POIHOCTH TOBEPXHOCTH YACTHI] aHAIM3UPOBAIH 4-5
MukpodoTorpaduii, NOTYYEHHBIX IS Pa3IMYHBIX
YYacTKOB ITOBEPXHOCTH HCcleayeMoii gactuisl. [1po-
uenypy o06paboTku kaxaoi Mukpodororpaduu moBTo-
psimm 20 pa3. Cratuctudeckas 00paboTka pe3yIbTaToB
moKasajia, YT0 OTHOCHTEJILHOE CTaHAaPTHOEC OTKIIOHE-
HHue Haxoamiock B uHTepBaie 0,02-0,10.

OOBexTamMu UCClIeI0BaHMs OBLIO CIIeIyIolee Chl-
pbe — ApeBeCHas MIeTa SICeHs CBeKECIMICHHOTO | JIpe-
BECHBI yTOJib.

PesympraTthl TexHHYECKOTO aHanmu3a IO Mpode
JPEBECHOTO YIJIs:

BJIara aHajautuyeckas - 5.3 %;
30JIbHOCTS - 9,54 %;

BBIXOJI JIETY4HX BemiecTs — 17,5 %;
yriepona — 82,5%;

Bozopon — 3,6%;

kuciopox — 13,9%.

PeSyJ‘ILTaTBI TEXHUYECKOTO aHalm3a I0 Tpode
SICEHEBOH IIEITBI:

BJIara aHaauTHyeckas — 5,6 %;
30s1bHOCTB — 0,93 %;

BBIXOJ IeTyunX Bemiects — 50,7 %;
yriepon — 49,3%;

Bozopond — 5,5%;

kuciopon — 45,2%.

JIJBI OTIpeJIeNICHUs] TIOPUCTOCTH OBLITH MPOBEIECHBI
MHUKPOCKOITHYECCKIE UCCIICAOBAHUS, PE3yIbTaThl KOTO-
PBIX MIPEJICTaBICHBI Ha pUCYHKax 1 u 2.

B mone 3peHus MuKpockoma He HaOIOgACTCS
MPOXOXKICHUE CBETa Yepe3 HM3MEIbUYCHHBIC YaCTHUIIBI
yriis B cMecH ¢ aTaHosioM (95%) (puc. 1). Ananoruy-
Hasi CUTYaIT|s IPOMCXOIUT B CMECH YTJIS C MacJIOM Ba-
3eIHOBBIM (puc. 2). [TonydeHHbIe pe3yabTaThl TO3BO-
JISTIOT CICJIaTh BBIBOJ O MUHUMAJIBHOMN MOPUCTOCTH UC-
CJIEAYeMOro o0pasia IpeBeCHOTO YIIIs.

ook wNE
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RL d3gj dz' yJ dadz 2

Htej 8 J dzr 2

tdm. 2.

s meranpHOTO aHanmu3a u3o0pakeHus obpabda-
THIBAJIMCh B TMporpaMMHOM obecmeuennn ScopeTek
myTéM aHanu3a CTPYKTYphl IMOBEPXHOCTHU. JlaHHBIN
npolecc MpejcTaBisieT co0oH mpoueaypy, KoTopas
TPYIIHUPYET MHUKCENIN WM M0J001acTH B Oosiee Kpyri-
Hble 00JIaCTH T10 3apaHee 33aHHBIM KPUTEPHUSIM (pHC.
3.4).

Amnanus 3D n300pakeHus O3BOJISICT YBUAETH He-
OJTHOPOJHOCTh M300paKEHHS, YTO CBUAETEIBCTBYET O

RL B dz yd dede’ J

HEIPOXOXKJACHUH CBETOBOTO MOTOKA CKBO3b YACTHILY,
YTO OTHOCHTCS K YaCTHIIaM Pa3HOTO pa3mepa.

Marnasi TOPHCTOCTh IAHHOTO YISl TOBOPHUT O
HEOOXOJUMOCTH €TI0 U3MENbUEHHs, I 00jee OBICT-
POTO U MOJHOT'O MPOTEKAHUS PEAKINK Ta3u(UKaluu, B
MPOTHBHOM CITydae XUMHUYECKasi peakuus OyIeT Top-
MO3HTBCS CKOPOCThIO MU dy3un razo00pa3HbIX KOM-
ITOHEHTOB K TpaHumIle pasaena ¢a3. U rpannna pasaena
(a3 B ciIyuae MaJIOMIOPHUCTOTO BEIECTBA OyIeT MEHbIIIE
[7,c.92].
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[TonydeHHble pe3ynbTaThl MOATBEPXKAACT aHATU3  CIUVIONIHOW M HEMPOHHIIAEMOM, UTO CBUJIETENILCTBYET O
HEM3MEIBUYCHHOr0 00pasiia APeBecHOro yriisd (pUcC. 5.).  HE3HAYHMTEIEHOM KPacBOM CMAaYMBAaHUU.
Ecmu mo 60kaM 4acTHYKH YTIIS MOYKHO 3aMETHTH IIPO-
XOXJIEHUE CBETa, TO OJNIDKE K [EHTPY OHA CTAHOBHUTCS

- = E

(0) (B)
tdfm. 5. vy Oflsd s idh & o wls dij §2d uiddid deEsd; tc 8o O dzdz’ 2 fded d3s €

JU1s KOJNMYECTBEHHOW OLCHKH OTHOCUTENBHOM  HMMEeT MECTO JIMIIb MOBEPXHOCTHAs CMAuyUBaeMOCTb.
JIOJTM MaKpomop Ha IIOBEPXHOCTH M MOIEPEYHOM cede- M3 3TOro ciiemyer, 4To Jaxke 3arpsi3HEeHHbBIA MacliaMu
HUW YacTHIl WUCIOJB30BaH MeTon rpamueHTa Cobens YTroJib BO3MOYKHO HCIOJIB30BaTh IS Ta3upuKaluu
(puc. 6.). /lanHOE HCCIeOBaHUE TO3BONSET OIEHUTh  NPEABAPUTENBFHO IPOMBIB M BBICYLINB €0, TaK Kak
CMa4MBaeMOCTb 00pa3lia MaciaoM. AHAIU3UPYS HONy-  BHYTPH YIJIA Macjo He HONaaaer.

YHBIIeeCS U300paKeHNE, MOXKHO C/IeNIaTh BBIBOJI, YTO
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tdm. 8

Ha pucynkax 7 u § MOXXHO 3aMETUTh IIPOXOKIE-
HHE CBEeTa 4Yepe3 IIeMy SCeHs, 4YTO TOBOPUT O MOPUCTO-
CTH JTaHHOTO CBIpbs. JlaHHas 0COOEHHOCTH MO3BOJIUT
pearenTam 1udGyHIUPOBATE K rpaHMIle paszaena gas ¢
GouIbIIIeH CKOPOCTBIO, YTO IEPEBOIUT PEAKIIUIO B KHHE-
TUYECKYIO a3y U MO3BOJET He OECIIOKOUTCS 0 Ooee
TIIATEIBHOM H3MENIbYCHUH ChIpbs [8, €. 97-98].

CornacHo uccineaoBanuo [9, c. 2-3] cpeanuit paz-
Mep IOp APEBECHOTr0 yrisl HaxoauTcs Mexay 11 u 16

[ o] 8 W dgdzOW

hjifo o Myfdlsy
HaHOMETpaMH, MOITOMY C MOMOIIBI0 MaKPOCKOMHYe-
CKOTO HCCJIEIOBaHUS YBUAETh NAHHBIA MOPHI HEBO3-
MOHO. Ho npoBeieHHbII aHa/IN3 TOKAa3bIBAET KOCBEH-
HOE H3MEPEHHE IMOPUCTOCTH 00pas3IoB C IOMOIIHIO
OTIpeIeNIeHHs IPOXOANMOTO CKBO3b HHX CBETA.

B Tabmmmax | u 2 mpuBeneHB! pe3yabTaThl Ta3H-
(bukanuu apeBecHOH miens! u yris [7, ¢ 89-91].

Tabmuma 1.
CocraB ra3a nocie razuukaniy 0epe30Boi IIEIbl IPU MAPOBO3AYIIHOM AYThE U PACUETHI JJIs ITAPOKUCIOPOI-
HOT'O TYThs.
KomnoneHTsI B raze, % 00 [TapoBo3nymiHoe nyThe [TapokucnopoHoe 1yThe
CH4 5 10.2
CO, 12.3 25
H; 9.1 18.6
CO 21.8 44.7
N> 51.2 0.1
I'omonoru Mmerana 0.7 14
Tabmuma 2.
CocraB ra3a nocjie ra3udukanuyg MaJoMeTaMop(Qr30BaHHBIX yTIIEH.
KomrmoHeHTHI B rase, % 00 a 0 B
CH4 1.5 0.7 0.8
CO; 9.7 15.5 16.8
H> 13.5 15.7 14.8
CO 22.6 13.5 10.8
N2 52.6 53.1 55.7
02 0.4 15 1.1

B Tabnmne 2 nokasaHbl pe3yabTaThl ra3nUKanuu
MaJoMeTaMOp(U30BaHHBIX YIJIEH MPU Pa3IMYHBIX
ycloBuUsX: a — pacxos Bozayxa — 300 am3 Ha 100 r cbl-
pbs, pacxon napa — 80 r Ha 100 r cbIpes, Temnepatypa
— 1000 °C, Bpems npedsiBarnsg — 60 MuH.; 6 — pacxon
Bo3ayxa — 500 am3 Ha 100 r ceipbst, pacxon mapa — 60
r Ha 100 r cripps, Temnepatypa — 800 °C, Bpems mpe-
ObiBanus — 60 MuH.; B — pacxoj Bo3ayxa — 500 mm3 Ha

100 r ceipbs, pacxon napa — 60 r Ha 100r cbIpbs, TEM-
neparypa — 800 °C, Bpems npeObiBanus — 40 MUH.

BoiBOSg.

Hcxons u3 pe3syabTaTOB MUKPOCKOIIMYECKOTO UC-
CJICIOBaHUsI 00pa3II0B IPEBECHOTO YIUII MOXKHO CJie-
JIaTh BBIBOJ O HEOOXOAMMOCTH TIIATEIHHOTO W3MENb-
YEeHHS JPEBECHOTO YTIIA Mepes MpoIeccoM rasupuka-
U, 9TOOBI HCKIIFOYNUTH 3aJIEPKKY npu
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I GyHIUPOBAaHHUM OKHCIIUTENS K 30HE MPOBEICHUS
XUMHUYECKON peakuu. Taxxke mociie 00paboTku n300-
paxxenust Metos1oM Cobesist MOKHO PUITH K 3aKIII04e-
HHUIO O BO3MOXXHOCTH HCIOJIBb30BaHUS 3arpsi3HEHHOTO
MacjaMH yriisl IOociie MOBEPXHOCTHON OUUCTKH.

MHUKpOCKOITUUECKHE HCCIIEA0BaHUsl  00pasLoB
IIEIBI SICEHS OKA3bIBAIOT, YTO JaHHOE CHIPBE SIBISIETCS
OoJiee TOPUCTHIM U HE TPEOYET TaKOro THIATEILHOTO
M3MENBUCHNS IIPU MOATOTOBKE K Ipoleccy rasuduka-
IH.

[omy4yenHsle pe3ympTaThl PabOTHI  IIEIECO00-
pa3sHO WCIIONB30BaTh IPH JalbHEHImeil pa3paboTke
TEXHOJIOTHH TIepepaboTKe yriIepo10COAEPIKAILETO ChI-
Pbsl METOJIOM KaTIUTHYECKOW ra3u(UKaLHH.
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Abstract

The physiological role of nitrogen in plant nutrition is considered in the work. The main features of the mi-
croelement are established. Its forms in the form of various organic and inorganic compounds are specified. Pos-
sibilities of fixing of atmospheric nitrogen are revealed. Ways to solve the nitrogen need for plant nutrition through
the rational use of nitrogen fertilizers and the mobilization of atmospheric nitrogen by sowing legumes and the use
of bacterial fertilizers are outlined.

AHOTaui 4

B po06oti po3rimssHyTO (i3i0N0TiuHy POib a30Ty Y JKHBJICHHI POCIHH. BCTaHOBIIEHO OCHOBHI OCOOJHMBOCTI
MikpoeneMeHTy. Bkazani #oro gopmu y BUIIIsAI pI3HOMaHITHUX OPraHIYHHUX 1 HEOPTaHIYHHUX CIOJYK. BusBieHi
MOKIIMBOCTI (hikcarii atMocepHoro a3oty. OKpeciieHi NUIIXK PO3B’I3aHHs a30THOI MOTPEOH Y JKHBJICHHI POCIIMH 3a Paxy-
HOK pallioHaJILHOTO 3aCTOCYBAaHHS a30THUX A0OPUB 1 MoOLTi3aLii aTMoc(hepHOro a30Ty BUCIBaHHIM OOOOBHX KYJIBTYP

Ta 3aCTOCYBaHHs OaKTepiaJbHUX JT00PUB.

Keywords: nitrogen, nutrition, fertilizers, ammonifiers, plants

KnwuyosBi

B ¢ T yBupomyBaHHS CiIbCHKOTOCIOAAPCHKUX
KyJIbTYp JUISl OTPUMaHHS BUCOKHUX 1 SIKICHHX ypOJKaiB,
30epeXeHHsT Ta BIATBOPEHHS POJIOYOCTI IPYHTIB 0e3
3aCTOCYBaHHs JOOPHB MPAaKTHYHO He MoxiuBe. [1po 1e
CBI/IYMTH IIOPIUHE CBITOBE 3pOCTaHHSA IOTPEO Y N00pH-
Bax, 0 MOB’SA3aHO 3 MPAarHEHHSIM arpapiiB 301IbIIUTH
BPOXKAWHICTH CIJIbCHKOTOCIIOAAPCHKHX KYabTyp [1].

A30T — O/IMH 3 OCHOBHHX EJIEMEHTIB »KHMBJICHHS
POCIIMH, HecTaya SIKOro B OUIBLIOCTI TPYHTIB BUMArae
MOCTIHHOTO BHECEHHS a30THHUX JOOPHB ISt OTPUMAaHHS
BHCOKHX YpOXaiB CIJIbCbKOTOCHOAAPCHKUX KYNBTYp 1
MOKpaIIeHHs SKOCTI mpoxaykuii. B ymoBax nocrar-
HBOTO 3BOJIOXKCHHS a30THI 0OpuBa naroth 50-60 % 3a-
TaJbHOTO TIPUPOCTY BPO’KaiB BiJl TIOBHOTO MiHEpalb-
HOTO H0OpuBa [2].

IHTEHCHBHMI PO3BUTOK POCIUH YNPOJOBXK BEre-
TaIiIfHOTO MePioTy MOKIMBHHA 32 ONTHMAIBHOTO a30T-
HOro xwuBJeHHs. CHcTeMa 3acTOCyBaHHS a30THHX 100-
PHB — 103H, CTPOKH Ta CIIOCOOM BHECEHHS YPi3HOMaHi-
THIOIOTh 3aJISKHO Bil TPYHTOBO-KIIMaTHYHUX YMOB,
TeHEeTHYHUX 0cOoONMBOCTEH IPpyHTIB. B ycix perioHax
VYKpaiHu i Ha BCIX THIAX IPYHTIB €PEKTUBHICTh 3aCTO-
CYBaHHS a30THHUX J0OpPHB MEPEBHIILYE MPUPOCTH BPO-
*aro Big ochopHuX 1 KamiiHux 1o6pus [3].

Brpatn a3oTy 3 IpyHTY — Iie TakoX 3Ha4HE 1 BiioMe
JDKEpesIo HeTaTUBHOTO BIUTMBY Ha SIKICTh HOBITPS 1 BOJIH.
3a3BHuail cTapoOpHi IPYHTH HE 37aTHI B MOBHIN Mipi

A TIMBIAIHS, TOOpUBa, aMOHI()iKaTOPH, POCITHHU

3a0e3reayBaTH POCIIHH a30TOM. 32 BaKIIMBICTIO TS CLTb-
CBKOTOCTIOZIAPCHKUX KYJIBTYP 13a BMICTOM Y POCIMHHHUX
OpraHi3Max a3oT IOCiIa€ TepIIe MicIe cepesl eleMeH-
TiB MiHEPAJILHOTO KUBJICHHS Ta JIUIIIE Y KOPEHe- 1 0y1600-
IJIOJIIB BiH MOJKE ITOCTYTATHCS KaJtito [4]. PizHi exemeHTH
TICJIS IOTJIMHAHHS 3 IPYHTY BCTYIAIOTh Y IPOLIECH OOMIHY
POCIMHHOTO opraHizMy. BusHauwru ¢isiosoriudy posib
OKPEMOT0 eJIeMeHTa Jy>Ke BaKKO, 00 TIOpYIIeHHs (DYHKIIH
OJTHOTO 3 HUX 000B’SI3KOBO TIPHU3BE/IC JI0 3MIHH JTISUTHHOCTI
IHIINX. A30T — OJIMH i3 OCHOBHHX €JIEMEHTiB-OpraHore-
HiB. BMiCT 1i0T0 B TKAHMHAX POCITHH CTAaHOBHUTH OJIM3BKO
1,5 % Big cyXuX pedoBHH (CIOCTEPIra€ThCsl KOJIMBAHHS BiJt
1 10 3 %).

OC H 0 B H M NA30T EXKTICIHIO CKIIaTy aMiHO-
KHUCJIOT, BCIX MPOCTUX 1 CKJIAJHKUX OLIKIB, HYKJIETHOBHX
KHCJIOT, BUKOHYIOUH BHKITFOYHO BKIIUBY POJIb B OOMiHI
PEYOBHH B POCIIMHAX 1 Mepeaadi CaJKoBUX BIACTHBOC-
Tei. A30T MiCTHUTBCS B XJ10podini, pochaTrmax, arkanoi-
nax, (hepMeHTax i B 6araTb0X iHIINX OPTaHIYHIX PEUYOBHU-
Hax POCIMHHUX KITHH. be3 a30Ty picT i po3BUTOK poc-
muH HemoxmBi. Ha 3emmi ocHoBHa Maca asory
niepeOyBae y BUIISI TIa30MoAiOHOr0, MOJEKYJISIPHOTO
a3oty (N2). OCHOBHUMH JpKepenaMy a30Ty I POCIIMH €
OpraHivHi i MiHepaibHi 0OpHBa, GloyOTiUHMIT a30T, 10
HaKOITMIY€EThCS OyIb00YKOBUMH OaKTepisiMH 1 BUIBHO-
KHMBYYUMH MIKPOOPTaHi3MaMH, a TAKOXK a30T, 10 HaJXxo0-
JIATH 3 aTMOC(HEPHUMHE OIIaJaMH 1 HACIHHAM.
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VY mpuposHUX yMOBaX POCIMHU CHOXKHBAIOTh HIiT-
paT-ioH 1 KaTioH aMOHIf0, 110 3HAXOIATHCS B IPYHTO-
BOMY PO34MHI i B 0OOMIHHO-IIOTTIMHEHOMY IPyHTOBOMY
KoJI0igaMu cTaHi. MiHepanbsHi opmMHu a30Ty sIKi Hamil-
IIJTM B POCIIMHM TPOXOJATH CKIAJAHUI IUKI IIEPETBO-
PEHB, B KIHLIEBOMY IiZICYMKY BXOJSTH JI0 CKJIaJy opra-
HIYHUX a30TUCTHX CIOJYK - aMiHOKUCIIOT, aMiIiB i, Ha-
peumiri, OinKiB. A30T mepeOyBae TakoX y 3B’s3aHIN
(opmi y BUTIISAI pi3HOMAHITHUX OPTraHiYHHUX i Heopra-
HIYHHX CTIONYK. 30KpeMa, B IPYHTI 3B’ 13aHMIA a30T OyBae
MEpPEBaKHO B TPHOX BUIAX CHOJNYK: a30T aMOHIMHUX CO-
neit (NH4Y), asor mitparis (NOgz) i a30T opraniuHux cro-
JYK Y pI3HOMaHITHUX PEIITKAaX POCIIMH Ta MPOAYKTAX iX
posnany. HalGinbI 10CTYITHUM JUISL POCITHH € a30T aMO-
HIMHUH 1 HITpaTHUH.

SIk BizioMo, HITpaTH 1 HITPUTH (a30THOKHUCII 1 a30-
TUCTOKHCII coJii 1 eipy) He 37aTHI BCTYNaTH B peak-
IiI0 3 KETOrpyHaMu OpraHiuHMX KapOOHOBUX KHCIIOT,
TOMY JUISi YTBOPEHHSI aMiHOKHCIIOT BOHH BiIHOBIIIO-
I0ThCS B TKAHWHAX POCIHH A0 aMiaky. SIKIIO pociInHH
MICTSITh TOCTATHIO KUJIBKICTh BYTJIEBOJIB, TO HITpaTH
BiTHOBJIOIOTHCSA 0 aMiaky mie B kopeHsx. [Iporec de-
PMEHTAaTHBHOTO BiTHOBJICHHS HITpaTiB, 10 BinOyBa-
€TBCSI B POCIMHAX 3aBISJKH OKHCICHHIO BYTJIEBOIIB,
MPOXOANTH Yepe3 Pl MIPOMIKHUX 3'€THAHb 1 KaTali3y-
€TBCS JIeKIIbKOMa (pepMeHTaMH.

depmeHTH, ITiJT BIUIMBOM SKUX HITpaTH BiJHOBIIIO-
I0TBCS IO amiaky, NPeACTaBISIIOTh MeTalo(IaBoIpoTe-
inn. J{ns dpepmenty, sikuii 6epe y4acTb y BiJJHOBJICHHI Hi-
TpartiB 10 HITPUTIB, HEOOXIAHMH MOJTIO/IEH.

HiTtpatu B pocnuHax BiHOBIIOIOTHCS B Mipy BH-
KOpPHCTaHHS aMiaKy Ha CHHTE3 OpPTaHIYHHAX a30THCTHX
cnoiyk. HiTputHuU#t a30T 34aTHUM HAKOIIMYYBAaTHUCS B
pOCIIMHAX, HE 3aBAAI0YHN M IIKOAM, B 3HAUHHUX KUIBKO-
cTsax. OMHAK BMICT HITpaTiB B KOpMax, OBOYaxX Ta iH-
MIUX MPOAYKTAX POCIMHHOTO MOXO/DKEHHS BHIIE IEB-
HOTO PIBHS IIKIZJIMBO Uil TBAPUH 1 JIIOAUHHU. Y BllIb-
HOMY BUIJIS/I aMiak MICTHUTBCS B BUIIMX POCIHHAX B
HE3HAYHUX KUJIBKOCTSIX, HAJMIpHE HOr0 HAKOITUYESHHS,
0COOJIHBO IpH Ae(IlUTI BYTJICBOIIB, BEE 10 OTPYEHHS
pociuH. SIKIIO X BYIJICBOIIB JOCTATHHO, aMiadHUMN
a30T, 1110 NOCTYIIAa€ B POCINHHU 3 IPYHTY 200 YTBOPHBCS
MIPY BiTHOBJICHHI HITPATIiB, IPUETHYETHCS IO OpraHiy-
HHUX KETOKHCIIOT - TIPOAYKT HEMIOBHOTO OKHCIICHHS BY-
TJICBOJIIB, YTBOPIOIOYH MIEPBUHHI aMiHOKHCIOTH.

Ax mokazamu mocmimkenus [. H. [psaunraun-
KOBa, 3aBASKH YTBOPEHHIO aMiJiB 3HE3apaXKyeThCs
amiak, SIKUH HaKONMYMBCSA B POCIHMHAX IPH HaaMIp-
HOMY aMiaqHOMY KMBJICHHI 1 HecTaul B pOCJIIMHAX BYT-
neBoniB. [Ipu HecTaul ByrJIeBOIB i, BINOBIAHO opra-
HIYHUX KUCJIOT (OCOOIMBO MPH MPOPOCTaHHI HACIHHS,
10 MalOTh MaJMH 3armac BYTJICBOJIIB, HANIPUKJIA[ IIyK-
poBOro Oypsika) aMiaqHHiA a30T HE BCTUTAE€ BUKOPUCTO-
BYBaTHCSl Ha CHHTE3 aMiHOKHCIIOT 1 HAaKONHMYYETHCS B
TKaHWHaX, BUKJIMKaoun ix "amiaune orpyeHHs". Poc-
JIMHY, PETIPOAYKTHBHI OPTaHM SIKMX MICTSTh BEJIUKY Ki-
JBKICTh BYTJICBOMIB (HANPHKJIIAJ, KapTOIUIs), HIBUAKO
3aCBOIOIOTH aMiauHUH a30T 1 70Ope pearyloTh Ha BHe-
CCHHS aMiauyHUX JOOPUB.

CuHTe3 OUNKIB, 10 CKJIQJAIOTHCS 3 aMIHOKHCIIOT,
3’€IHAHUX MK COOOI0 MENTHUIHUMH 3B'sI3KaMHu, Bifi0OyBa-
€ThCS 3 YUACTIO HYKJIETHOBHX KUCJIOT, SIKi € MATPULIEIO, HA

Kl (PIKCYIOTBCS 1 3'€THYIOTBCSI aMiIHOKHUCIIOTH B BU3HA-
YeHiH TOCTIZIOBHOCTI 3 YTBOPSHHSAM Pi3HOMAaHITHUX OiJI-
KOBHUX MoJIeKyJ1. OJTHOYAaCHO 3 CHHTE30M B POCJIMHAX BiJ-
OyBaeThCs po3Maj OUTKIB HA aMIHOKHCIOTH (BifIIer-
JICHHsI aMiaKy i Ji€r0 TPOTEONITUYHUX (PepPMEHTIB). Y
MOJIOZIMX POCTOBHX OpraHax 1 pociuHax OUIKIB CHHTE3Y-
€Tbcsl OLIbIIE, HDK PO3MANacThCsl; y Mipy CTapiHHA, Ha-
BIIAKH, PO3IIEIUVICHHS H/ie IBHIIE, HiX cuHTe3. Takum
YMHOM, CHHTE3 OpTaHIYHAX PEUYOBHH MOYNHAETHCA 3 aMi-
aKy, a po3Iaj 3aBepILIYyETHCS HOro yTBOPEHHAM. Pociuau
TIOTTIMHAIOTH A30T 1 CHHTE3YIOTh OUTKM 1 iHI OpraHiuHi
A30THCTI PEYOBMHU IPOTATOM BCi€l BereTarii, ajie iHTeH-
CHBHICTh WX MPOTIECIB B pi3Hi (pa3u pocTy i pO3BUTKY He-
OJIHaKOBA.

[Tpn mpopocTaHHi HAaCiHHS PO3ILEILIIOIOTHCS 3a-
nacHi OLIKK eHpocrepMy abo CiM'sI0IIb 1 TPOIYKTH Ti-
JIPOJTi3y BUKOPHUCTOBYIOTHCS IS MIOOYIOBHU OLNKIB iH-
LIMX OPTaHiB pOcauHU. Y Mipy popMyBaHHS (OTOCHH-
TE3yI04Oro JIMCTOBOTO anapaTy i KOpeHeBOi CHCTEMH
JKUBIICHHSI POCJIMH i CHHTE3 O17TKa BiOYBarOThCH 3a pa-
XYHOK MIHEpalbHOTO a30Ty, NMOTJIMHEHOTO 3 IPYHTY.
Haii0ib11 iIHTEHCHBHO a30T MOTJIMHAETHCS POCINHAMHI
IIPU MAaKCHMaJbHOMY POCTI BEr€TaTHBHHX OpPTaHiB -
cTeOel i TUCTKIB. 3 CTapiloYNX YacTHH POCIIHH, JI¢ Tie-
peBakae posmaz Oika, IPOIYKTH TiIpOIIi3y ImepecyBa-
FOTHCSL B MOJIOZII POCTOBI opranu. [Ipu yTBOpeHHI pe-
MIPOJYKTUBHUX OPTraHiB OiNKOBI PEYOBUHU BEre€TaTHB-
HUX YacTHH POCIMHHU pO3MaJalThes 1 MPOIYKTH
po3Mnajay HaAXOAATh B PENPOIYKTUBHI OPTaHH, e 3 HUX
3HOBY CHHTE3YIOThCS Oiku. [10CTYymOBO MOTTTHHAHHS
a30Ty 3 IPYHTY 3MEHUIYETHCS, TOKH HE NPUITHHIETHCS
30BCIM.

BwmicT a30Ty cHIIBHO Bapito€ B Pi3HUX POCIHHAX 1
opraHax onHiei 1 Ti€l )k pocnuHU. HaciHHs MicTUTh Oi-
JIBIIIE a30TY, HiX JIUCTKY 1 cTeOa B KiHIi Beretarmii. 1o
90% a30Ty BXOAHTH 10 cKIaxy OinkiB. BoOboBi pocimHN
y BCIX OpraHax MiCTsTh OUIbIlIe a30Ty, HIXK 3J1aKOBI.
IMpu HecTaui a30Ty picT 1 PO3BUTOK POCIIMH PI3KO TOTIp-
HIYIOThCS. Brieplie i CHIbHillIe 1HIIMX OpraHiB CTpaXKaa-
I0Th JINCTKH: BOHH POCTYTh JPiOHI, CBITJIO-3€JIEHOTO KO-
JIbOPY, TIEPEIYaCHO KOBTIIOTh, CTE0JIa CTAIOTh TOHKAMH i
cnabo rinkyrorbes. [oripuryersest GpopMmyBaHHs perpo-
JQyKTUBHHX OpTraHiB i HaiumB 3epHa. [Ipy HOpMansHOMY
a30THOMY >KHBJICHHI POCIIMHHU yTBOPIOIOTH MOTYXKHI JIHC-
TKH 1 cTeOMNa 3 iHTEHCHBHO 3eJICHUM 3a0apBIICHHSM, J0-
Ope POCTYTh 1 KYIIUTHCS, HOPMAITBHO (DOPMYFOTH PETIpo-
IYKTHBHI OpTaHML.

B ymoBax HaaMipHOTO a30THOTO >KHMBJICHHS, 0CO0-
JIMBO B JIPYTiil MOJIOBUHI BereTarlil, 3aTpUMY€ThCs 103pi-
BaHHS POCJIMH, BOHH (DOPMYIOTH BEJIMKY BEreTaTHBHY
Macy, aje Majio 3epHa, Oynb0 1 KopeHemofiB. 30ib-
LIEHHSI BMICTY B HUX a30THCTUX PEYOBHMH HEraTUBHO M03-
HAYa€eTHCS Ha TOCMOAAPCHKIN HIHHOCTI Bposkaro. Hampu-
KJ1a/1, TPy HaJIMipHOMY a30THOMY KHBJICHHI B KiHII Bere-
Talii B KOPEHSX IyKPOBUX OYpSIKIB HAKONHMYYETHCS
Garato HEOUTKOBMX A30THHX CIOJIYK, Yepe3 IO 3HHKY-
€TbCS BMICT LyKpy. SIK 3a3Hauaiocs, Mpu HaJMipHOMY
A30THOMY JKMBJICHHI B POCJIMHAX HAKOIMYYIOTHCS LIKif-
JIUBI JUTS JIFOJICH 1 TBAPWH JIO3H HITPATIB.

SKiCTh POCIMHHMIIBKOI MPOAYKITIT 3aJIEKHUTH 1 BiJl
BHUJIy a30THHUX CIIOJIYK, 3aCBOIOBaHUX pocnuHamu. [Ipu
amiaudomy (NH4") sKMBICHHI MiIBHIYETHCSA BiIHOB-
JIOBaJbHA 3/ATHICTh POCIMHHOI KIITHHH, OiNbIIe
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YTBOPIOETHCS BIJHOBJICHHX OPTaHIYHHUX CHONYK, MpPU
HitpatHoMy (NOj3’,) KUBJICHHI, HaBIaKH, MEpeBaKae
OKHCJIIOBAJIbHA 3JaTHICTh KIIITHHHOIO COKY, Olible
yTBOpIOEThCS opraniunux kucnot. 1. H. IpsaumrHun-
KOB 1 f0T0 Y4HI1 JOBEMH, 110 aMiayHUi 1 HITPAaTHUIT a30T
IpU TNEBHOMY TIO€AHAHHI 30BHIIIHIX 1 BHYTpPILIHIX
YMOB MOXYTb OyTH PIBHOLIHHUMH JKE€pEJIaMHU KHB-
JICHHSI POCITHH.

BinHOIIEHHS POCTHH 10 aMiaqHOTO 1 HITPAaTHOTO
a30Ty 3aJIeKUTh BiJ peaxIii cepegoBuIna, KOHIIEHTpa-
il B IPYHTI CYIyTHIX KaTiOHIiB, aHIOHIB Ta 30JHHHUX
eneMeHTiB ((ocdopy, cipku, Kajifo, MiKpOEJIEMEHTIB),
KOHIICHTpAIlii B TPYHTOBOMY pPO3YHHI KaJbIif0, Mar-
HiIO, aMOHIMHUX 1 HITPATHUX COJICH, 3a0e3MeUeHOCTI
POCJIHMH BYTJICBOJaMH 1 010JIOTIYHUX OCOOTMBOCTEH Ky-
aeTypH. [Ipu HeWTpanbHiH peakuii aMiadHi coii 3acBO-
IOIOTBCSL POCIIMHAMH Kpallle, a IIPpU KUCIOMY - Tiplle,
HiK HiTpaTHIi. [Ipn amiayHOMY >KMBJICHHI MTO3MTHBHO
BIUIMBAE Ha BpOJKail MiIBUIIEHA KOHIIEHTPALlisl B TOXKH-
BHOMY CyOCTpaTi KaJIbIIil0, MarHIIO 1 Kalifo, a IIPH HiT-
paTHOMY >KMBJICHHI Ba)KJIMBE 3HAUCHHS Ma€ JIOCTATHE
3abe3nedeHHs pociauH GpochopoM i MOTIOACHOM.

HeratnBHui BIUIMB HaAJIWIIKOBOI KOHLEHTpAL]
aMiadHOTO a30Ty B pO34MHI HAMOLIBII IMOBIpHUI IpU
BHECCHI a30THUX NOOPWB B PSOKH MpH HOCiBi. Tomy
JUTS BHECEHHS OJIHOYACHO 3 CiBOOO Kpallle BUKOPHCTO-

BYBaTH HIiTpaTHIi, a He aMiadHi ¢popMu TOOPHB i BHO-
CHUTH X HEBEIMKHMH J[03aMH.

3aKnwyeHHHd
310JIOTiYHI OCOOJUBOCTI a30Ty y JKUBJICHHI POCIIHH.
Busineni moxximBocTi ¢ikcanii pocauHamMu atMocde-
PHOTO a30Ty, IPOTE Ie HE 3MEHIIIy€e 3HAYEHHS 3aCTOCY-
BaHHs a30THHUX JOOPHB. 3a TOMOMOTOK MIKPOOPraHi3-
MIB IPYHTY B IIPUPOJIi, 10OpUBa 3ay4eHl B Kpyroooir
A30THHX CIIOJYK.
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Abstract

The 90 residents of the Carpathian region have been examined within the framework of given study. The
patients were divided into such groups: group | — having no thyroid pathology - control group (n = 50), group I -
patients with diagnosed nodular goiter - study group (n = 20), group 11 - patients with diffuse endemic goiter (n =
20).

As shown by the research performed, the ioduria median was 100.45 pg/l in the examined patients of the
control group, 81.5 pg/l in the study group of patients with nodular goiter and 66.4 pg/l in the group of patients
with diffuse goiter, which indicated the presence of mild iodine deficiency. In patients with nodular goiter and
diffuse endemic goiter, the reduced level of selenium (p<0.05) was found in blood serum and hair. In the examined
patients with nodular goiter, the median value of selenium in blood serum was 0.044 mg/l; in hair it was 0.18 pg/g;
in patients with diffuse endemic goiter, the median value of selenium in blood was 0.082 mg/I; in hair it was 0.4
mg/l as compared with the corresponding indices in the control group. The median value of zinc and copper content
in blood serum and hair did not significantly differ in all groups. The relative risk (RR) of nodular goiter develop-
ment at low selenium content in blood was 1.5 mg/g (p<0.1-0.2); at low copper content in blood it was 1.5 mg/g
(p<0.1-0.2). At low selenium level in hair, the relative risk (RR) was 1.4 pg/g (p<0.1-0.2) and al low copper level

in hair the RR was 1.5 pg/g (p<0.1-0.2).

Keywords: nodular goiter, thyroid gland, iodine deficiency, urinary iodine excretion, macro- and microele-

ments, relative risk of disease.

Introduction .

A nodular goiter (NG) is an assembled clinical
concept that includes all formations of the thyroid gland
(TG) with different morphological structure [1, p.86].
Apart from iodine deficiency, a nodular goiter is also
provoked by the deficiency of other microelements and
disproportion in their correlation. The risk of develop-
ing a nodular goiter increases due to the deficiency of
zinc, iron, calcium, copper, selenium and other compo-
nents [2, p.64]. The importance of selenium and zinc in
iodine metabolism has been also proved. Their insuffi-
ciency adversely affects the thyroid function. The nu-
merous fundamental studies in biochemistry, molecular
pharmacology of microelements have shown: both pre-
vention and treatment of iodine deficiency conditions
cannot but be related to the close connection of iodine
metabolism with metabolism of other micronutrients,
which are iodine synergists by their action [3, p.203].
When discussing the contribution of microelement im-
balance in goiter formation, the particular attention is
paid to selenium (Se) and zinc (Zn) [4, p.637]. The sci-
entific literature presents experimental and clinical data
that confirm the hypothesis on the goitrogenic action of

Zn deficiency, which is a component of over 200 met-
alloproteins, including the nuclear T3 receptor, which
explains the need in this microelement in realization of
biological effects of thyroid hormones [5, p.89]. In the
structure of this receptor, the so-called zinc fingers are
found — the specialized fragments of protein that che-
late Zn. The Zn-containing superoxide-dismutase en-
zyme provides antioxidant protection of the thyroid
gland, while reduction of this enzyme activity increases
the risk of thyroid hyperplasia [6, p.52]. With zinc de-
ficiency in the organism, its functional antagonists are
accumulating - lead and cadmium. They are disrupting
the biosynthesis processes of thyroid hormones and
creating an additional burden on the thyroid gland [7,
p.441].

The research purpose:establishing the features
of microelement provision of population (zinc, copper
and selenium content in blood and hair) of the Carpa-
thian region with various degrees of iodine deficiency
and their importance in nodular goiter development.

Materials and methods

90 people aged from 20 to 68 years old were ex-
amined: 50 — in the control group (37 women and 13
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men) aged from 32 to 64 years old, 20 — in the study
group (14 women and 6 men) aged from 25 to 57 years
old with diagnosed nodular goiter and 20 patients with
diffuse endemic goiter (13 women and 7 men) aged
from 20 to 53 years old.

The iodine study in urine of patients of the Carpa-
thian region was carried out at the Department of Epi-
demiology of Endocrine Diseases of State Establish-
ment "V.P. Komisarenko Institute for Endocrinology &
Metabolism of the National Academy of Medical Sci-
ences of Ukraine”, which is included in the EQUIP In-
ternational Program and constantly undergoes external
quality control at the CDC Atlanta Center (USA), using
the Sandell-Koltoff cerium-arsenite method in the
Dunn modification [13]. The research results were in-
terpreted according to World Health Organization cri-
teria [12].

The ultrasound examinations of thyroid gland
were performed on the SWE device (ACUSONS2000 -
2013). The size of the thyroid gland was determined ac-
cording to Brunn's recommendations. When estimating
the thyroid volumes in adults, the limit values were
used - 13 cm® for women and 15 cm? for men.

The determination of microelement content in hair
- zinc, copper and selenium content by the atomic-ab-
sorption method, as well as the determination of micro-
element content in blood - zinc, copper and selenium
content by the competitive immune-enzyme analysis
using the atomic absorption spectrophotometer AA -
7000 Shimadzu at the Bioelementology Centre of the
Ivano-Frankivsk National Medical University (Direc-

tor of the Center - Doctor of Biological Sciences, Pro-
fessor Ersteniuk Hanna Mykhailivna). The lower and
upper limits of normal content of microelements in
blood serum were for zinc 0.551 - 0.925 milligrams per
liter (ma/l), for copper 0.794 - 2.023 mg/l, for selenium
0.046 - 0.14 (mg/l); in hair: for zinc 50 - 250 mi-
crograms per gram (ug/g), for copper 7.5 - 20 pg/g and
for selenium 0.2 - 2.5.

Results and their discussion

The studies performed have shown that the ioduria
median in the patients of control group was 100.45
[65.8-135.1] pg/l, in the study group of patients with
nodular goiter it was 81.5 [138-25] pg/l and in patients
with diffuse endemic goiter it was 66.4 [107.8-28].
Thus, if comparing with the control group, the condi-
tion of iodine supply in the group of patients with nod-
ular and diffuse endemic goiter is significantly lower
(Fig. 1).

In the control group, the median value of thyrolo-
bulin (Tg) was 49.0 [38.45-59.48] pg/l. The Tg median
in the study group was 19.78 [11.25-38.96] pg/l, while
in the group with diffuse goiter it was 25.49 [14.58-
36.41] pg/l. It means that the Tg level in the group with
nodular goiter significantly differed from the one in the
control group. The TTH level in all groups did not ex-
ceed the level of 4 mmole/l (see Table 1). Referring to
the results of ultrasound studies, the median of thyroid
size in patients with nodular goiter was 19.78 [16.76-
22.8] cm?; the index in the control group was 12.18
[10.49-13.87] cm®, whereas in patients with diffuse goi-
ter the median of thyroid size was 21.2 [16.89-25.68]
cm?,

Table 1.
Indices of thyroid status and ioduria in the examined population of the Carpathian region.
Index Control group Nodular goiter Diffuse goiter
(n—50) (n-20) (n—20)

TIoduria [pg/1] 100,4 [65,8-135,1] | 81,5[138-25] 66,4 [107,8-25]

Tg [ug/1] 49,0 [38,45-59,68] | 25,1 [11,25-38,96] | 25,4 [14,58-36,41
Thyroid volume [cm?] 12,1[10,49-13,87] | 19,78[16,76-22,8] | 21,2 [16,89-25,68]
Thyrotropic hormone (TTH) [mmole/ml] 1,53 [1,96-2,1] 1,42 [0,96-1,88] 1,90,99-2,85]

*

The median value of zinc content in blood serum
in the control group was 0.69 [0.999-0.388] mg/l and in
the group with diffuse endemic goiter it was 0.62
[0.987-0.256]. The zinc content in the group with nod-
ular goiter was 0.54 [0,968-0,125] mg/l. The median
value of copper content in blood serum of patients of
the control group was 1.2 [2.22-0.582] mg/l, while in
the group with diffuse endemic goiter it was 1.3 [2.36-
0.255]. In patients with nodular goiter, the copper con-
tent was 1.2 [2,025-0,456] mg/l. The median value of
selenium content in blood serum of patients of the con-
trol group was 0.3 [0.68-0.015] mg/l, in the group with
diffuse endemic goiter it was 0.082 [0.15-0.014] mg/I,
the median value of selenium content in serum of pa-
tients with nodular goiter was 0.044 [0.08-0.014] mg/I,
which is significantly lower (p <0.05 according to the
Mann-Whitney test) if compared with the control group

(Fig. 2).

P<0,05 as compared with the control according to the Mann Whitney Test.

The median value of zinc content in hair in the
control group was 108.9 [168-49.8] ug/g, in the group
with diffuse endemic goiter it was 98.34 [158,45-38,23]
pg/g. The zinc content in the group with nodular goiter
was similar - 90.08 [164.8-15] ug/g. The median value
of copper content in hair of patients of the control group
was 12.33 [20.3-4.36] pg/g; in the group with diffuse
endemic goiter it was 11.5 [20.6-2.55] pg/g. In patients
with nodular goiter, the copper content was 10.3
[18.24-2.37] ng/g as compared with the control group
and the group with diffuse endemic goiter. The median
value of selenium content in hair of patients of the con-
trol group was 1.2 [2.4-0.045] pg/g. In the group with
diffuse endemic goiter, the selenium level in hair was
0.4 [0.798-0.036] ng/g and in patients with nodular goi-
ter the selenium content in hair was 0.18 [0.36-0.018]
ng/g, which is significantly lower (p<0.05 according to
the Mann-Whitney test) if compared with the control

group.
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Figure 1. lodine level in urine of patients of study groups
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Figure 2 Index of selenium level in blood of patients of study groups
Control group Group with nodular goiter Group with diffuse goiter

CONCLUSIONS

1. The patients with nodular and diffuse goiter had
mild iodine deficiency, which was indicated by the me-
dian values of ioduria in patients with nodular goiter -
81.5 pg/l and 66.4 pg/l in patients with diffuse goiter,
while in control group this value was 100.45 pg/l.

2. Based on the results of microelement study in
blood serum and hair in the group of patients with nod-
ular goiter and diffuse goiter, the reduced selenium con-
tent was revealed therein in comparison with the con-
trol group.

3. In the group with nodular goiter, the reduced
zinc content in blood serum was found as compared
with the results obtained in the control group and pa-
tients with diffuse goiter.
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Abstract

The purpose of this scientific article is to analyze the results of experiments of wave action on blood samples
obtained from infected with the human immunodeficiency virus with a confirmed diagnosis. The scientific novelty
lies in the method of influencing blood samples. The method of exposure to blood samples includes sequential
exposure to alternating and constant magnetic fields in specified ranges. The result of the experiments is a reduc-
tion of viral load in blood samples by more than 85%. Thus, the high efficiency of the method of influencing the
virions of the virus has been proved, the genetic apparatus of which is an RNA molecule that multiplies by the
method of reverse transcription, penetrates into DNA and integrates into the chromosome of an activated T-lym-
phocyte.

AHHOTauus4

HGHBIO HaCTO?IH.Ieﬁ Hay‘IHOﬁ CTaTbU ABJIACTCA aHAJIU3 PE3YJIbTATOB 3KCIICPUMCHTOB BOJIHOBOT'O BOBﬂeﬁCTBHH
Ha 00pa3Ibl KPOBH, MOJYICHHBIE OT 3apKEHHBIX BUPYCOM UMMYHOICHHUITUTA YEIOBEKA C MOATBEPKIAEHHBIM JTH-
argo3oM. Haqua;{ HOBH3HA 3aKJIIOYaCTCA B METOAC BOSI[Gf/iCTBI/IH Ha 06]:)2131_[51 KpOBH. MGTOZ[ BOSI[CfICTBI/I?[ Ha 00-
pa3ibl KPOBHU BKIIKOYACT IMOCIICAOBATCIBHOC BOSZ[eP'ICTBPIG MNEPEMEHHBIM U IMOCTOAHHBIM MAarHUTHBIMU IIOJIAMH B
3aJlaHHBIX JUara3oHax. Pe3ynpTaToM 3KCIIEpHUMEHTOB SIBIIICTCSI CHUKEHNE BUPYCHOM Harpy3Kku B 00pa3nax KpoBU
6osiee uem Ha 85%. Takum 0Opa3om, okazaHa BbicoKas 3 (HEKTUBHOCTh METO/Ia BO3ACHCTBUSI HA BUPHOHBI BH-
pyca, TeHETHYECKHI anmapar KOTOpbIX mpeacTasiser coboit PHK-monekyny, pasMHOXKAIONIYIOCS METOJIOM 00-
paTtHO# TpaHCcKpunuuy, npoHukarouyo B JJHK u BcTpanBaronyrocst B XxpoMOCOMY akTUBHpOBaHHOTO T-1umdo-
ouTa.

Keywords: migraine, phonophobia, forage diseases, non-migraine headache, abusal headache, sensitization,
tryptopans, habituation, phosphenes, oligemia, allodonia, ipsilateral allodonia, meningism, bradycardia, nicotine,
trigeminal neuralgia, pterygoid neuralgia, occipital ganglion nerve, giant cell arteritis.

K n oy e B B e:8Vave effect on blood samples, wave effect on the human body, treatment of viral infec-
tions, medical equipment for the treatment of viral infections, non-invasive method of hardware exposure to viral
infection, human immunodeficiency virus, herpes simplex virus, coronavirus, human papillomavirus, exposure to
an electromagnetic field, exposure Electromagnetic radiation, wave action on RNA, RNA restoration.

BBoagHaa 4yacThb obnactsax 3npaBooxpanenus [epoun A.B. Dxcnepu-

3a mocnmenHWe TPHUALATH JIET B MEIHIIMHCKOM
MPaKTUKE HAIUT IIUPOKOE MPUMEHEHHE METOJBI, OC-
HOBAaHHBIE Ha BOJHOBOM BO3ACHCTBHM HA OPTraHU3M.
PasnuuHbBIMU HCCIEOBATENAMU OTMEUAIOTCS yCIIEI-
HblE pe3yJbTaThl KOMOMHHUPOBAHHOTO BO3/EHCTBUS
MHJUTIMETPOBOTO M3irydeHus: (MMU), peHTreHoBCKOTOo
U3IY4EHUS] COBMECTHO C IMPOTUBOOMYXOJEBBIMH IIpe-
napataMM Ha pa3jIM4YHbIE BUABl HOBOOOpa30BaHMIL.
Hayunsle uccnenoBanus B HaNPaBJICHUH BO3ACHCTBUSA
OMMU Ha opraHu3M YeJOBEKa IOKA3alIH IEePCIEeKTHUB-
HBIE BO3MOXXHOCTH TpuUMeHeHus OMMU B pa3muuHBIX

MEHTAJBHBII TOWCK SBJICHHH, BBIXOMAMINX 33 CTaH-
JapTHYIO MOJIENb, PN HU3KUX 3Heprusx. PAH, ITerep-
oypr, Uucruryt anepuoit usznku um. b. JI. Koncran-
tuHOBa. - CII6., 1998,: c. 4-36].

Bosneiicteue MU (351eKTpO-MarHuTHOE H3ITy4e-
nue) c OMII (aekTpo-MarHuTHOE NoJIEe) O0JIee YEM aK-
TyaJbHO B CBSI3U C TPYJHOCTSIMH, C KOTOPBIMH CTOJK-
HYJIUCh y4€HbIE IPU MOUCKE BAKLIUH OT PETPOBUPYCOB.
Jis cpaBHEHUS] C IMMYHHBIM OTBETOM OpraHH3Ma 4Ye-
JIOBEKa Ha peTpoBUPYCHI, B yacTHOocTH BUY, mMoxHO
MIPOCJIEANTH B IMMYHHOM OTBETE OpraHW3Ma YeJI0BeKa
Ha BHUpyc HatypansHOH ocmbl (BHO) [CymotHuiknit
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M.B. 3BomrornonHas marosiorus. K Bompocy o mecte
BUY-undexnnn u BUY/CITN]I-tanaemuu cpenu Apy-
TUX WHQEKIMOHHBIX, 3MUICMUYCCKUX M MMaHIACMUYe-
ckux mpoueccoB» — M., 2009. — 400 c.]. UmmyHHas cu-
cTema Jierko pacrnosnaer BUY, u BHO, 06 3Tom cBu-
JIeTEeTbCTBYIOT KJIETOYHO-OIOCPEIOBaHHbIE u
TyMOpaJibHble UMMYHHBIE peakiuuu. OTBETHl UMMYH-
HOM cHuCTeMBbl Ha 00a BUpyca BecbMa 3()(EKTHBHBI, HO
MIPSMO TIPOTHBOIOJIIOKHEI II0 COACPIKAHHIO:

1. BHO BB3BIBacT HHEKIIMOHHBII MOHOTIPOIIECC,
UMEIOUIMI LUKIM4eckoe TeueHue. Ha HavyaibHOM
sTare HH(EKIHH OH BeIET ce0s KaK OONMUTaTHBIN mapa-
3UT MakpogarailbHBIX KIETOK, IMEET KOPOTKUH IHKII
Pa3MHOXKEHHUS, pa3pylIaeT KIETKY U B TEUCHHE TEPBBIX
JIByX CYTOK C MOMEHTa MPOHUKHOBEHHS] B OpPTraHU3M
YeJloBE€Ka CTAHOBUTCS JOCTYMHBIM Kak JJIsi aHTHUTEI,
TaK ¥ KJIIOHOB JTUM(OITUTOB, HECYIIHX HMMYHOJIOTHYEC-
CKYIO MaMATh 00 aHTUTCHE, NCTIOJIb30BAHHOM JJIsl BaK-
uuHaiuu. Coxpanenue T- 1 B-kineTo4HbBIX 3BEHBEB UM-
MyHHTeTa (OPMHUPYET MOTHOIICHHBIE TYMOpaIbHBIE U
KJICTOYHBIC OTBETHl HAa BHUPYC, CHOCOOCTBYIOIIHE €To
TIOJTHOHM SIIMMHUHALINN W3 OpraHn3Ma, WHQPEKIMOHHBII
npouecc npekpamaercs. [loatomy BHO mensier xo3s-
nHa Ha 8-10 cyTku OoT Hagama OONE3HH, HO TaK KaK
JIOH, TIepeHECIINe HATYypalbHYI0 OCIY, (OPMHPYIOT
HMMYHHYIO IPOCIIOHKY, MPENATCTBYIONIYIO AajdbHEM-
HIEMy PacHpOCTPaHEHUIO BHPYCa, BBI3BIBACMBIM UM
SMHUIEMHUYECKUH MIPOIecC OrpaHMYUBAETCS, T. €. HOCUT
LMKJIMYECKUH XapaKTep.

2. Ha navanbHoM aTane nadexuus BUY B3anmo-
JIEHCTBYeT C KIETKaMHU HMMYHHOH cHCTeMBbl Ooiee
cioxxno, yem BHO. OH kooHU3UpYeT Kak Makpodard,
Tak U T-KJIETKHU-XENIepsl U YCTaHABINBAaET KOHTPOIb
HaJl WX TCHETUYECKUM ammaparoM. Bupyc Oiokupyet
amomnTo3 Makpodara U MHTETpUpyeTcs ¢ reHoMoM T-
Xelmepa, M03TOMY €ro TIEPCUCTUPOBAHHE TI0 MaKpOOP-
raHu3My HE MOXXET KOHTPOJIMPOBAThCs creruduye-
CKMMH aHTHUTEJaMH, KaK 3TO MPOUCXOIUT B OTHOIIIE-
nuu BHO. B 3aBucuMocTu OT penentopoB, MOCpen-
ctBoM  Kotopelix BHMY  B3aumopeiictByer  C
Makpodarom, OH BCTYMaeT ¢ HUM MO0 B CUMOHOTHYE-
CKH€ OTHOIICHHMSI, THO0 HaunHaeT pa3MHOkaThes. O0a
9THX MpoIlecca UAYT OTHOBPEMEHHO U yCHIIHBAIOT JIHIC-
cemuHamio BUY. MHpexknnoHHBIH mporece MOCTo-
STHHO YCIIOXKHSETCSI, K MOMEHTY CMEPTH OOJIBHOTO OH
MPEICTaBISIET YK€ KOMIUIEKC HEIUKIMISCKIX HHPEK-
[UOHHBIX TMPOIECCOB, B KOTOPBIX YYaCTBYIOT HE
tormsko BUY u Bo30ymutemn CITN/I-acconnupyeMbrx
WHQEKINNA, HO ¥ DHJIOTEHHBIE PETPOBUPYCHI TEHOMA Ye-
noseka. Tak kak BUY nepenaércs B OCHOBHOM IIOJIO-
BBIM ITyTEM, a UMMYHHAasl CHCTEMa YellOBeKa HEeCIO-
co0OHa OrpaHIYHUTH PA3MHOXXEHHE BUPYca M CPOPMHPO-
BaTh IMMYHHYIO IIPOCIIONKY Cpely HaceJeHHUs, KaK 3TO
nmeer mecto B oTHomeHnn BHO, To BbI3BaHHBIA UM
SMUIEMUYCCKHUH MPOIIecC HOCUT HEOOPATHMBIA HEIIUK-
JIMYECKUH XapakTep.

B 2017 roay cnenuanuctaMu HHCTUTYTa PUBHKO-
XUMHUYECKON MEAUIIMHBI PEJI0KEH HOBBIA METOI Jie-
yenusst BUY, Ha ocHoBe co3gaHHOro anramepa. [lan-
HBI MeTo/ 0€3yCIIOBHO NEPCIEKTUBEH, HO B TIOJHOM
Mepe He BHEJIPEH.

Takxe Ha CeromHAIIHUI ICHb M3BECTEH CIOCO0
neuennss BWY, ocHoOBaHHBIH Ha IUIa3Mocoponmn

[RU2105310,20.02.1998, popmyna nzodbpereHus], -
HAKO JIJaHHAsi METOJUKA SIBJISICTCS CI0KHON B MCIOIb-
30BaHUU U JOPOTOCTOSALIEH.

W3Becten cnoco0b jedeHus HOBOOOpa3oBaHHN U
BUPYCHBIX 3a0ojeBaHHi C Hcrojibp3oBanueM OMU B
nmuarnazone yactor 0,01 — 18 MI'm [RU 2134598,
20.08.1999, dpopmyna n3odperenns]. OnbITHEINA 00pa-
3e1] ONpoOOBaH TOJBKO Ha OOJIE3HSX, CBSI3AHHBIX C HO-
BOOOPa30BaHMSAMH U BUPYCHBIMU HH(EKINAMH, BBI3BI-
BaIOIIMMH OCTPBIE PECTIUPATOPHBIE BUPYCHBIC HH(]EK-
UM, TEepIec, ITHEBMOHUIO. OJKCIEPUMEHTAIbHAS |
KIIMHUYECKass KapTHHA BO3ACHCTBUS 3THUM CIOCOOOM
Ha PETPOBHUPYCHI HE IPOBOIMIACE.

W3BecTHO, U TO, YTO YPECKOKHOE O0ITydeHUE M-
ITyJIbCHBIM CBETOM Ha MPOEKIHIO JTMM(ATHIECKUX Y3-
JIOB M/MJHM KOCTHOTO MO3Ta OJHOBPEMEHHO TPYIIIOH
JUTMH BoJiH: 516.7,517.2, 518.2, 636.2 u rpynmoii AnvuH
BouH 874.0; 732.6; 403.0 HM 1/niu TPYIIION JUTMH BOJIH
396.8; 393.3 HM c 4acTOTOH clIel0BaHUS UMITYJIBCOB 1-
10 T'm, MomHOCTRIO 00TydYeHHs B mpeaenax ot 50 mo
1000 BT, oOecneunBaeT CHIDKCHHE BHUPYCHOM
Harpy3kd ¥ MOBBIIICHHE KoiudecTBa KieTok CD-4-
TMM(pOLUTOB, HE BBI3BIBAas IMOOOYHBIX TOKCHYECKHX
saddexros [RU 2359719, 27.06.2009].

Taxoke U3 ypoBHS TEXHUKH SIBIACTCS M3BECTHBIM
U TO, YTO BHYTPEHHSSI M BHELIHSS 000JIOYKH BUPUOHA
COCTOAT U3 OEJIKOB IPYyMITBI ININKONPOTEHHOB gp 120 u
gp 41, KOTOpble UMEIOT TPEXMEPHYIO KOH(UTypalLHIO.
IlocnenHsas 3akpydeHa B IPOCTPAHCTBE B BHJE CIIH-
pamu. TperuuyHas cTpykTypa OenkoB oOpasyercs 3a
CuéT nIUCYNB(GUIHBIX MOCTHKOB MEXAY IHCTEHHO-
BBIMH OCTaTKaMH, HaXOJSIIIUMHUCS B Pa3IMUHBIX Me-
crax mojunentuaHoit temu - F (CO-NH)E n. B 06-
Pa30BaHMUU TPETHYHOHN CTPYKTYpPHI yU4aCTBYIOT HOHHBIE
B3aUMOJCHCTBUSL  NIPOTHUBOMOJOXKHO  3apsDKCHHBIX
rpynm: E F NHE "+£ 3uF COO£ /-, aTakke rua-
podoOHEIE B3aUMOICHCTBUSI.

Takast cTpykTypa GelKoB Npe/roaracT HaJlnuue
0O0JIBIIOrO KOJIMYECTBA ANUMONIEH N XUMUYECKHIX CTeTle-
Hel cBoOoabl. COOCTBEHHBIE AJIEKTPOMEXaHHYECKHE
KoJieOaHUsI MOJIEKYJI B O€NKax MPUBOAAT K BOSHUKHO-
BEHHIO MHKPOTOKOB CMEIIEHHUS U IIEPEMEHHBIX MUKPO-
MarHuTHelx nosieid. IlocnenHee nenaer BO3MOXHBIM
«OTKJIMK» O€JIKOB Ha BO3/ICHCTBUE BHEIIHETO IIEPEMEH-
HOTro 3ekTpoMarHuTHoro noss [Karanos H.B. Cninso-
Bas IMHAMHUKA B HU3KOKOHIICHTPUPOBAHHbIX HapaMar-
Hetukax. [lepmckuii roc. ynusepcurer. -Ilepms, 1998,
c. 2-15].

N3Becren Takxke v 3()PEKT TUIOKOATyIISIIAN U TH-
MEePKOaryJIsiui KPOBU B 3aBUCUMOCTH OT HHTEHCUBHO-
CTH M 4YacTOThl KojeOaHWil BO3/EHCTBYIOIIEro Ha
KpoBb nepemenHoro DMII. DxcrnepuMeHTaaTbHO MO-
TBEPXKAEH «OTKIUK» OEJIKOB HE TOJNBKO Ha BO3ZICH-
ctBue nepemenHoro OMII, HO 1 Ha pe30HAHCHBIE Ya-
CTOTHI 3JIEKTPOMAarHUTHOTO M3NydeHnus. B mureparyp-
HOM UCTOYHHKE [P (DEKTH HETETIIIOBOTO BO3IEHCTBUS
MHUJUIMMETPOBOT'O M3IIyYeHUsI HAa OHoJIorudeckne 00b-
extol. Iloxg pen. axagemukxa H.J[. [demstkoBa. AH
CCCP, HayuH., coBer mo mpobimeme «Duzmdeckas
anektpoHukay. M., 1983, c. 11-16, 63, 86-91] omucan
MEXaHM3M B3aMMOJICHCTBHS 3JIEKTPOMArHUTHOI'O H3-
JY4EeHHUsT C DJIEKTPOMEXaHUYECKHMMH KOJIEOaHUSIMHU
KJIETOYHBIX CTPYKTYp M Mosekyn OenkoB. [locnmennee
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CBSI3aHO C TEM, YTO IIPH CKOPOCTH 3BYKa B KJICTOYHOH
MmeMOpane 104 — 105 cm/c u e€ pasmepe oxoio 0,01
MKM, 4aCTOTBI COOCTBEHHBIX YIPYrux KojeOaHuit aie-
MEHTOB MeMOpaHbI Jiexkat B nuHTepBase yactoT 10 — 100
MI'Ly, 4TO KOpPPEIUPYET C YaCTOTOM DJICKTPOMArHUT-
HOTO W3NIydeHus. biuskue OIeHKM 3HAa4eHUH 4acToT
JIAf0T COOCTBEHHBIE AIIEKTPOMEXaHNUECKHE KoJIeOaHus
MoJiekyn OenkoB. MccnenoBarensMu onpeneneHs! pe-
30HaHCHas dYactora (42,26 MIm) B3auMOJEHCTBHSA
3JIEKTPOMAarHUTHOTO M3IY4YEHHs C MOJEKYJIaMH T'eéMo-
TII00MHA, a TAK)KE BIMSHUE JJIEKTPOMArHUTHOTO H3ITy-
YEeHUs] HA HOHHYIO MPOHHIIAEMOCTh MEMOpPaH 3pUTPO-
IIUTOB. DTO SIBIAETCS JOKA3aTEIbCTBOM TOTO, UTO JJIEK-
TPOMAarHUTHOE  M3Iy4yeHHE MOXKET BBOIUTH B
PE30HAHCHOE COCTOSIHUE pa3IM4Hble MHUKPOOHOCH-
CTEMBI.

B cBsI3M ¢ BBIIIEH3II0KEHHBIM BO3HUKIIA HEO0XO0-
JIUMOCTbB TIOUCKA HOBBIX CIIOCO00B OOPHOBI C BUPYCHOM
nH(peKIen, CBI3aHHBIX, MPEXKIE BCEro, C BIUSHHEM
Pa3IMYHOTO BU/A M3TyYE€HUH M MAarHUTHBIX MOJEH Ha
CTPYKTYpY BUPHOHOB BUPYCOB, KOTOPAst K HACTOSIIEMY
BPEMEHH JIOCTATOYHO XOPOIIO M3YyUeHa.

HayuHnoil runore3oil nepea npoBeIEHUEM HCCIIE-
JIOBAaHMS SIBIISIETCSI TIEPCIIEKTUBHOCTh CHIDKCHUS BH-
PYCHOM Harpy3ku B 00bEKTE HCCIIEA0BAHUS IPH ITOCTIE-
JIOBAaTEJIILHOM BO3ACHCTBHM NEPEMEHHBIX M MOCTOSH-
HBIX MarHUTHBIX MOJIEH.

OceBHaAa yacTb, O0O6bBEKT

OOBEeKTOM HCCIIEZIOBaHUS SIBISUINCH  00pasLibl
KPOBH, TOJIyUYEHHBIE OT 3apakEHHBIX BUPYCOM HUMMY-
HoZe(bUIMTa YellOBeKa C MOATBEPKIEHHBIM JIHArHO-
30M.

ABTOpaMH  H3TOTOBJIEH  SKCHEPHUMEHTAIBHBII
puOOp, KOTOPBIA TeHEPUPYET ITOCTOSIHHOE U IEPEMEH-
HO€ MarHUTHOE TOJIE€ B BBIAEIEHHOM Juamna3oHe. O0-
pasubl KpOBH, 3apaKEHHBIE BHPYCOM IIOJIyYEHBI Y
GOJBHBIX C MOATBEPKAEHHBIM JTHarHO30M BHpYcCa UM-
MyHoeduimra yeaoBeka. OOpasibl KPOBU MOTYICHBI
y 112 myxunn u 38 sxeHIuH B Bo3pacte oT 18 mo 37

JIET CTPAAAONIIMH PAa3ITNIHBIMU CTAAUSIMH OCHOBHOTO
3aboeBaHus.

O0pa3ibl KPOBHU TOMELIATHNCH OECKOHTAKTHO B pa-
004yI0 30HY BOJTHOBOT'O BO3/ICHCTBUSL.

[Tepen ocyriecTBieHUE BO3AEHCTBUS HA OOBEKT
HCCIIeIOBAHUS U3MEPSUIOCh TEKYILee BOJIHOBOE COCTO-
siHUE 00BEKTa UCCIIEJOBAHMSI.

C y4éTOM TeKyILIero BOJIHOBOTO COCTOSHHS 00b-
eKTa MCCIIeIOBaHUS OCYIIECTBIUIOCH KOMOMHUPOBAH-
HOE TOCJIEIOBATEIFHOE BO3ICHCTBUE IEPEMEHHOTO
MarHUTHOTO TOJIS ¥ TOCTOSTHHOTO MarHUTHOTO TTOJIS Ha
BHPHOHBI BUpyca MMMYyHoOAeHIHTa YenoBeka. [lo-
HBIN ITUKIT O0Ty4eHUS ITyTEM MTOCIIeIOBATEIHHOTO BO3-
JIeMCTBUS Ha BUPUOHBI COCTOST U3: B Hauase IepeMeH-
HBIM MarHUTHBIM IOJIEM ¢ UHAYKLUeH B npeaenax 10 -
40 MTn B Teuenne 30 MUH., 3aTeM U3ITYUECHHEM C PE30-
HAaHCHBIMM 4YacTOTaMM KallCHJa BHpYca, BBIOMpae-
MbIMH U3 quanazona 20 - 40 MI'q ¥ TIOTHOCTBIO TO-
toka moinuHocT 0,05 - 0,1 MBT/cM2 B TeueHue daca.
Becs nuki nosropsuics 9 pas ¢ unrepBajioM 1 yac.

PesynbTartbl

Pesymprar BO3AEHCTBHS OLIEHHBAJICS METOJOM
monmMepasHoi nermHo# peakmuu (ITLIP) o0bekra mc-
cllefioBaHMs. Pe3ynpTaToM HCCIenoBaHUS CTajlo CHU-
JKCHHE BHPYCHOH Harpy3kd B 0oOpasmax KpoBH Ooiee
yeM Ha 85%.

TexHuuecKui pe3ysbTaT UCCIEN0BaHUS 3aKI0Ya-
eTcsd B CO3/JaHMM HOBOTO METOJa BO3JEHCTBUS HA BU-
PHOHBI BHPYCOB, XapaKTEPHU3YIOLIETOCS OTHOCHTEIb-
HOW MPOCTOTOM, 0€30MacHOCThI0 U IPPEKTUBHOCTHIO
BozneicTBuss OMU u OMII, npuBosiero kK paspyue-
HUIO OCITKOBBIX 000JI0YeK BUPHOHOB U HAPYIICHUIO pe-
IUTHKALUU BHPYCOB.

Takum o0pa3zom, moka3aHa BBICOKas I(PQEKTHB-
HOCTBH METO/Ia BO3JICHCTBHUS HAa BUPHOHBI BUpYyCa, TCHE-
TUYECKUH ammapaT KOTOPBIX TIPEACTABISIET COOOH
PHK-monexyiy, pa3sMHOXKAIOLIYIOCS METOJIOM obpart-
HOH TpaHCKpunimy, nponukarouryto B JIHK u Berpan-
BAIOIIYIOCS] B XPOMOCOMY aKTHBHpOBaHHOTO T-uMmdo-
uTa.

Tabmuma 1

PesynbraThl rccneoBaHus 00pa3IoB Mmia3Mbl kKposu MetogoM [T1[P

Howmep Mo Bo3nen- Howmep BozneiicTBus. PesynbraT mocie Bo3geCTBUS, KOMTHI/MIT.
nammenta | oo KO 1 2 3 4 5 6 7 8 9
TIVH/MJT.

1 72400 65100 | 55600 | 47600 | 37400 | 33700 | 25000 | 20600 | 10400 | 5300
2 64300 58500 | 53300 | 46200 | 41600 | 34500 | 26100 | 18300 | 12500 | 2800
3 76400 72500 | 62500 | 54800 | 44100 | 37900 | 34000 | 27800 | 18600 | 14700
4 12900 11700 | 10400 | 8800 | 7700 | 6900 | 5200 | 4400 | 2900 | 1700
5 39200 34800 | 31600 | 28800 | 24800 | 18900 | 14500 | 11700 | 5800 | 2600
6 35500 30800 | 29000 | 26500 | 21100 | 18200 | 13900 | 12100 | 8500 | 3800
7 49500 44000 | 41000 | 35500 | 32000 | 29000 | 24000 | 18500 | 15000 | 11000
8 64500 54800 | 45100 | 41200 | 36000 | 32100 | 26200 | 22900 | 13800 | 6700
9 47700 41900 | 38500 | 33200 | 27400 | 24500 | 19700 | 15400 | 13000 | 10100
10 8600 7900 | 7300 | 6000 | 5200 | 4100 | 3000 | 1700 400 0
11 37800 35900 | 30200 | 26000 | 22200 | 17600 | 13000 | 8400 | 6500 800
12 49900 43900 | 40900 | 36900 | 29900 | 22900 | 17900 | 12900 | 8400 | 4400
13 66700 63300 | 57900 | 49200 | 42500 | 33100 | 24400 | 20300 | 16200 | 6800
14 79000 72600 | 63900 | 59900 | 53500 | 48700 | 43100 | 32800 | 28000 | 16900
15 53100 45100 | 41900 | 38100 | 34300 | 27300 | 23000 | 16600 | 9100 | 5300
16 32500 30500 | 26900 | 25200 | 20300 | 15400 | 11100 | 8100 | 4200 0
17 59700 53700 | 50100 | 45300 | 38100 | 29100 | 24300 | 15900 | 6900 | 3300
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18 24800 23000 | 19200 | 17700 | 13900 | 10100 | 7300 | 3500 | 1700 0
19 62100 58900 | 50200 | 45200 | 36500 | 27100 | 23900 | 17600 | 12600 | 3900
20 11000 9900 | 8200 | 6700 | 6000 | 4500 | 3600 | 2100 | 1400 0
21 16400 14200 | 12300 | 10300 | 8900 | 7000 | 4500 | 2500 | 1600 700
22 53100 49900 | 46700 | 42900 | 38100 | 34300 | 31100 | 26800 | 24100 | 19300
23 64800 57600 | 53700 | 44600 | 35500 | 27000 | 20500 | 15300 | 7500 0
24 30200 26200 | 24000 | 22400 | 20200 | 16800 | 14600 | 11200 | 6600 | 2300
25 9200 8500 | 7500 | 6800 | 5700 | 4500 | 3800 | 2400 | 1600 | 1000
26 71700 66600 | 61500 | 52800 | 42000 | 31900 | 24700 | 20300 | 13100 | 9500
27 25800 22100 | 19700 | 17800 | 14100 | 11500 | 9400 | 7300 | 6000 | 3900
28 18200 15800 | 13400 | 11200 | 9500 | 7600 | 5200 | 3300 | 1800 0
29 22400 20800 | 18100 | 15800 | 12400 | 11200 | 10000 | 7000 | 4000 | 1500
30 76200 64700 | 53200 | 44000 | 36300 | 25600 | 18700 | 10300 | 300 0
31 25300 22000 | 18700 | 17100 | 13300 | 10500 | 8900 | 6800 | 4000 200
32 47600 40900 | 35600 | 29400 | 24600 | 18800 | 11600 | 4900 0 0
33 65700 56500 | 53200 | 45900 | 40600 | 36600 | 27400 | 23400 | 16100 | 10800
34 62100 55800 | 48900 | 42600 | 38200 | 31900 | 22500 | 16900 | 13700 | 8700
35 68000 60500 | 57100 | 48200 | 44100 | 39300 | 34500 | 28300 | 24200 | 18000
36 46800 40700 | 36400 | 30700 | 26900 | 21200 | 17900 | 13600 | 9300 | 3600
37 64400 59800 | 53300 | 45500 | 35800 | 29300 | 24700 | 17600 | 10500 | 800
38 76500 71900 | 62700 | 54200 | 46500 | 35000 | 28800 | 17300 | 7300 0
39 44400 38100 | 31400 | 24700 | 18900 | 16200 | 12200 | 9000 | 5400 900
40 66800 57400 | 54000 | 49300 | 42600 | 32500 | 27800 | 19100 | 13000 | 6300
41 67400 62600 | 57800 | 53700 | 49600 | 41500 | 34700 | 25900 | 17800 | 10300
42 65900 62600 | 54000 | 50700 | 42100 | 32800 | 28100 | 22100 | 12800 | 3500
43 34500 30700 | 26200 | 22700 | 19200 | 15400 | 10900 | 7400 | 2200 0
44 24200 21200 | 17500 | 16200 | 13000 | 10300 | 9000 | 5800 | 4300 | 2800
45 71200 60500 | 50500 | 42600 | 36900 | 30400 | 21800 | 18200 | 8900 0
46 76900 70700 | 59100 | 52100 | 47400 | 38100 | 31100 | 25700 | 21800 | 17900
47 19800 16800 | 15800 | 12800 | 10400 | 7600 | 6400 | 3800 | 2600 600
48 6900 5800 | 4800 | 4300 | 3400 | 2600 | 1800 900 400 0
49 28000 23800 | 20400 | 17300 | 15000 | 11900 | 9100 | 4900 | 2100 0
50 7300 6200 | 5100 | 4000 | 2900 | 2100 | 1200 300 0 0
51 79700 73300 | 69300 | 58900 | 50100 | 42900 | 32500 | 28500 | 18100 | 6100
52 19800 16800 | 14400 | 12800 | 10400 | 8800 | 5800 | 4800 | 1800 0
53 72100 64100 | 60400 | 52400 | 44400 | 38600 | 32800 | 28400 | 17500 | 8800
54 28300 25400 | 21100 | 18500 | 14500 | 10800 | 6500 | 2500 0 0
55 22700 21100 | 19200 | 16900 | 13700 | 10700 | 8200 | 6800 | 4900 | 1400
56 21400 18100 | 17000 | 15900 | 14400 | 12900 | 9600 | 6800 | 5300 | 4000
57 21500 18900 | 16300 | 13000 | 9700 | 7300 | 5300 | 2900 | 1600 0
58 29600 26600 | 22100 | 18500 | 14900 | 11900 | 10100 | 5600 | 2300 0
59 73700 66300 | 55200 | 46300 | 36700 | 29300 | 20400 | 11500 | 1100 0
60 55300 48100 | 41400 | 33600 | 25800 | 17500 | 14100 | 10200 | 6800 0
61 33300 30300 | 27600 | 23900 | 19900 | 18200 | 14200 | 12200 | 9200 | 7500
62 27600 24000 | 19800 | 17300 | 15300 | 13000 | 11300 | 7400 | 3500 100
63 8100 7600 | 6700 | 5500 | 4300 | 3500 | 2600 | 2100 | 1600 | 1100
64 48800 44800 | 41300 | 34400 | 30900 | 24000 | 17100 | 11700 | 4800 0
65 34100 29600 | 27500 | 23000 | 17800 | 13000 | 9900 | 7100 | 5000 | 1200
66 8400 7300 | 6000 | 5000 | 4400 | 3800 | 3000 | 2200 | 1400 900
67 79600 74000 | 64400 | 59600 | 53200 | 48400 | 38000 | 33200 | 26800 | 19600
68 16900 15000 | 12400 | 11500 | 10100 | 8000 | 5600 | 3900 | 2500 0
69 58200 52300 | 48800 | 45800 | 37000 | 29400 | 24100 | 21100 | 14100 | 7100
70 22700 19500 | 18300 | 15300 | 13900 | 11100 | 9000 | 6700 | 4800 | 2700
71 35000 32500 | 30000 | 26800 | 22200 | 20100 | 17600 | 14800 | 9500 | 4900
72 10600 9900 | 8700 | 7600 | 6400 | 4800 | 4200 | 3400 | 2000 | 1000
73 10700 9600 | 8200 | 7500 | 6200 | 5000 | 4400 | 3600 | 2800 | 1300
74 78400 71300 | 66500 | 62500 | 56200 | 52200 | 45100 | 34900 | 23100 | 16800
75 10800 10200 | 9100 | 8100 | 7000 | 6400 | 5700 | 4600 | 3500 | 2500
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76 51000 43800 | 39200 | 34100 | 26400 | 22300 | 17200 | 14600 | 11500 | 8900
77 31900 27700 | 22900 | 20300 | 16100 | 14500 | 12200 | 10600 | 6400 | 1900
78 71500 62900 | 53600 | 49300 | 45700 | 42100 | 37000 | 31200 | 24000 | 14700
79 10900 9700 | 8500 | 7900 | 6300 | 4800 | 3800 | 2600 | 1000 0
80 33200 28800 | 26100 | 22100 | 17100 | 14700 | 10700 | 8300 | 4600 | 1900
81 21700 18600 | 15500 | 13900 | 11500 | 8200 | 5100 | 3700 | 1700 0
82 69100 62800 | 59300 | 55100 | 49500 | 43900 | 37600 | 33400 | 23700 | 13300
83 35300 33100 | 28800 | 25200 | 20200 | 17000 | 14800 | 13000 | 9800 | 4500
84 12900 11200 | 10400 | 9200 | 7600 | 6600 | 5000 | 4200 | 3500 | 1800
85 10500 9600 | 8400 | 7300 | 6400 | 5700 | 4100 | 2500 | 1500 0
86 58900 55300 | 52300 | 46900 | 43900 | 36200 | 27300 | 22500 | 16000 | 7100
87 52000 44200 | 40500 | 32700 | 29500 | 26300 | 23700 | 21100 | 15300 | 11100
88 44800 40700 | 34800 | 31600 | 29300 | 27000 | 22900 | 18400 | 15200 | 8900
89 61300 56300 | 47100 | 39700 | 32900 | 24300 | 21200 | 14400 | 8800 | 5100
90 69300 63000 | 59500 | 54600 | 51100 | 42000 | 37100 | 31500 | 24500 | 16100
91 59000 54200 | 46500 | 39400 | 34000 | 29200 | 20900 | 15000 | 12000 | 4300
92 35700 32100 | 28100 | 22700 | 20900 | 16600 | 13700 | 9000 | 6100 | 3600
93 21200 18000 | 16700 | 13900 | 12800 | 10400 | 9300 | 7600 | 5000 | 3300
94 65600 60300 | 51100 | 45100 | 39800 | 34500 | 30500 | 20600 | 17300 | 11300
95 72500 68100 | 59400 | 52100 | 44100 | 35400 | 30300 | 25200 | 16500 | 7000
96 64800 56300 | 49100 | 41900 | 38000 | 33400 | 30100 | 24900 | 19000 | 13100
97 59900 50900 | 46100 | 41300 | 38300 | 31100 | 26900 | 19100 | 11900 | 2900
98 42100 37400 | 33100 | 30500 | 24100 | 20700 | 18100 | 14700 | 10900 | 6600
99 63200 60000 | 51100 | 46000 | 39600 | 30700 | 23700 | 16700 | 9100 | 1500
100 61200 52000 | 48900 | 43300 | 35300 | 28500 | 20500 | 16200 | 8800 | 1400
101 67700 58800 | 49900 | 46500 | 43100 | 36300 | 30800 | 26000 | 17100 | 7600
102 17500 15700 | 14600 | 12500 | 9800 | 7700 | 5400 | 4000 | 1500 0
103 68500 58200 | 52700 | 43100 | 33500 | 30000 | 19700 | 11400 | 1100 0
104 5100 4400 | 4000 | 3300 | 3000 | 2200 | 1400 | 1000 400 0
105 61200 55600 | 52500 | 48800 | 43900 | 38300 | 35200 | 29000 | 23400 | 20300
106 74500 70000 | 63200 | 53500 | 49000 | 40800 | 37000 | 31700 | 25700 | 19700
107 49200 45200 | 41700 | 39200 | 34700 | 30700 | 26200 | 19800 | 13400 | 8900
108 37400 32100 | 28700 | 24900 | 20000 | 16600 | 12800 | 7900 | 3700 0
109 69700 62000 | 55000 | 44500 | 36800 | 33300 | 28400 | 19300 | 12300 | 6700
110 31100 29500 | 25400 | 23800 | 19700 | 15000 | 12200 | 7800 | 4300 | 2100
111 49400 44400 | 36900 | 30900 | 25400 | 17900 | 11400 | 7400 | 4400 | 1900
112 26900 23600 | 21900 | 18100 | 14800 | 12900 | 9400 | 5600 | 4200 | 1200
113 43600 40100 | 34800 | 29500 | 25500 | 22000 | 15800 | 13600 | 11400 | 7900
114 26900 25000 | 22500 | 20000 | 16700 | 13200 | 11300 | 7200 | 4200 | 1200
115 40000 34000 | 30800 | 28400 | 24400 | 20000 | 17600 | 14800 | 8800 | 6000
116 65200 56000 | 47500 | 43500 | 37600 | 28400 | 19200 | 14600 | 8000 0
117 59800 53200 | 49000 | 41200 | 38200 | 33400 | 25600 | 21400 | 13000 | 8200
118 7200 6800 | 6000 | 4900 | 4100 | 3500 | 3000 | 2000 | 1300 400
119 40100 36000 | 32300 | 27000 | 24900 | 22000 | 17100 | 12600 | 9700 | 7200
120 14200 12700 | 10800 | 8600 | 7000 | 5400 | 3400 | 1800 200 0
121 10300 9300 | 8300 | 7100 | 6300 | 5600 | 4400 | 2900 | 1500 200
122 58200 54700 | 45900 | 42900 | 34100 | 28800 | 21800 | 14800 | 10700 | 2500
123 47000 43200 | 39900 | 33300 | 29000 | 26100 | 21400 | 14800 | 9600 | 4400
124 9800 9200 | 8600 | 7300 | 5800 | 4500 | 4000 | 2700 | 1900 | 1000
125 25200 21600 | 19800 | 18000 | 14900 | 11100 | 8300 | 4700 | 2600 0
126 14400 12800 | 10700 | 9800 | 7900 | 6300 | 4800 | 2700 | 1500 0
127 73700 65500 | 54400 | 49900 | 39500 | 30600 | 23900 | 15700 | 10500 | 6800
128 78500 67500 | 60400 | 53300 | 43800 | 39800 | 34300 | 28000 | 21700 | 11400
129 12200 11200 | 9400 | 8400 | 6900 | 6000 | 4700 | 3700 | 1800 900
130 43600 37000 | 33000 | 27300 | 23300 | 18000 | 15300 | 12200 | 7800 | 3800
131 7800 6700 | 5900 | 4900 | 4100 | 3600 | 2800 | 1900 | 1200 400
132 35200 30200 | 27300 | 22700 | 19100 | 15900 | 14100 | 10900 | 7000 | 3100
133 14000 12800 | 11100 | 9000 | 8000 | 6000 | 4700 | 3300 | 2400 | 1100
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134 16300 14800 | 12800 | 10300 | 8300 | 6800 | 5600 | 4600 | 3600 | 1600
135 42900 36800 | 30300 | 24700 | 19500 | 14300 | 7800 | 3500 0 0
136 39000 33900 | 30000 | 26100 | 22200 | 19800 | 16200 | 14200 | 12200 | 8600
137 20100 17400 | 15900 | 13200 | 10500 | 9400 | 6700 | 3800 | 1500 0
138 44100 39200 | 35200 | 30700 | 24000 | 21700 | 15000 | 10500 | 4300 | 1200
139 53900 49000 | 45200 | 38700 | 32200 | 25700 | 21300 | 18600 | 12100 | 4500
140 41700 35400 | 29900 | 24400 | 21000 | 14700 | 11300 | 8700 | 6600 700
141 24600 22300 | 19800 | 17500 | 14500 | 11000 | 7300 | 3600 0 0
142 28000 23800 | 20400 | 18400 | 16700 | 14100 | 12400 | 9000 | 5000 800
143 24300 21300 | 18300 | 15300 | 13100 | 11600 | 10300 | 7300 | 4600 | 1900
144 28000 25400 | 22800 | 19700 | 15700 | 13100 | 10800 | 8500 | 6800 | 5100
145 67800 63700 | 60300 | 56200 | 50700 | 42500 | 34300 | 27500 | 17300 | 11800
146 44300 38500 | 32200 | 25900 | 23200 | 20500 | 15100 | 12800 | 7400 | 1600
147 22700 20400 | 16900 | 13700 | 11600 | 9100 | 7700 | 5400 | 2400 0
148 23600 21700 | 20200 | 16800 | 13200 | 9800 | 6400 | 3500 0 0
149 11800 10900 | 10100 | 9500 | 7700 | 6100 | 4600 | 3000 | 1400 0
150 33400 29300 | 25200 | 20500 | 16100 | 14000 | 12300 | 7900 | 3500 0
I'padux 1
JluHaMuKa CHU)KEHHSI BUPYCHOI Harpy3KH B 0ObEKTE UCCIIECI0BAHUS
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I'paduk npexncraBisier codoit HarIsIIHOE OTOOPa-
JKeHHe CyMMapHON BHpPYCHOW Harpy3ku B 150 oObek-
TaX UCCIIEIOBAHMUS.

O6bcyxaeHwune

Pesynbrarsl nccnenoanus HarsaHo (I'padux 1)
JIEMOHCTPHPYIOT OOpaTHYIO JMHEHHYIO 3aBHCHMOCTh
BUPYCHOH Harpy3KH B 0ObEKTE HCCIIEIOBAHHS OT KOJIU-
YyecTBa BO3/ICHCTBUI Ha 0OBEKT UCCIIEIOBAHMS.

Jlns 3ameHbl 00beKTa HcciemoBaHus ¢ obpasia
KPOBH Ha OPTaHM3M YeJIOBeKa HE0OXOAWMO CO3/IaHHUe
JBYXMOZYJIBHOTO MEIUIIMHCKOTO 000pyIOBaHus (IHa-
THOCTHYECKHH U JICIeOHBIH).

Jl1s manpHEWIUX UCCIeNOBaHUN CO CMEHOH 00b-
€KTa FCCIIeJOBaHUS HEOOXOANMO YIUTHIBATh, YTO BO3-
JIeiCTBHE Ha 00BEKT MCCIIeJOBaHUS HEO0X0IMMO PO~
M3BOJUTH C yYETOM TOTO, YTO BO3/ICHCTBHE YaCTOTAMHU
20-40 MI'n, npoHMKasi B OpPraHU3M 4YEJIOBEKa, MOTYT

HETIOCPEICTBEHHO JIeCTBOBaTh HAa BHYTPEHHHUE Op-
ragel. Yactorsl Beimie 300 MI'm omacHBI o BO3IEi-
CTBUIO Ha OPTaHMU3M YeJIOBEKa Jlaxe MPH MaJIOH MOIII-

pPpe3ynbTaT 0 BHOCTH, Tak Kak 3T0 YBY-nuanazoH.

3aknwuyuntenbHas 4HacCTb

Hacrosiiium uccrnenoBaHueM AOCTUTHYTHI LEIH,
MIOCTABJICHHBIE Tepe]] MPOBEJACHUEM HCCIEA0BaHuUS,
MOATBEPANIIACH BBIIBUHYTAasl aBTOPaMH TUIIOTE3A.

O6HapyxeHa oOpaTHasi JUHEWHAs 3aBHCHMOCTH
BHPYCHOU Harpy3ku B 00bEKTE UCCIIETOBaHMUS OT KOJIH-
YeCcTBa BO3IECUCTBUM HAa OOBEKT UCCIIEJOBAHHS.

Jlnst mpoBeieHus aabHENUIIEro UCCieI0BaHUsl CO
CMEHOI 00BEKTa UCCIICOBAHMSI HA OPTAHU3M YeJIOBEKa
HEOOXOIMMO CO3J[aHHE JKCIEPUMEHTAJIHHOTO MEIH-
LIUHCKOTO 000pYIOBaHUS, BKIFOYAIOMICTO JHATHOCTH-
YECKHI U JICUCOHBI MOJTYIIH.
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The article discusses the directions for improving the quality of medical care and the results of the activities
of healthcare organizations through the rational use of labor resources during the period of changes. The motivation
system is considered as the main tool for improving the results and quality of work of medical personnel. "Aru-
zhan" Family Health Center LLP is analyzed as the object of the research.

AHHOTaumn4

B crarbe paccMOTpeHbI HalIpaBJIEHUS YIIYUIIEHHs KaYeCTBa 0Ka3bIBAEMOW MEIMIIMHCKOM MOMOIIU U PE3YJIb-

TaTOB ACATCIbHOCTHU OpFaHI/ISaHI/Iﬁ 3APAaBOOXPaHCHHUA Y€PE3 pallMOHAJIBbHOC NCIIOJIb30BAaHUC TPYAOBLIX PECYPCOB
B IIepruojg m3MeHeHui. Cucrema MOTHBALIMU PACCMATPUBACTCSA KaK OCHOBHOI HWHCTPYMCHT IOBBIIICHUA PE3yJIbTa-
TOB M Ka4€CTBa pa6OTLI MCEAUIUHCKOIO MIepCcoHala. B kauecTBe 00BEKTa HCCJICAOBAHNA aHAIN3UPYCTCH TOO

«leHTp ceMeHOro 30pOBbS «APYKaH».

Keywords: personnel Management, salary, motivation, development
K N 1o4 e B bl e ynpaBi@HBIeATICPCOHATIOM, OIjIaTa Tpy/a, MOTHUBAIIHUS, Pa3BUTHE.

OcHoag B koH1Ie 2018 roga TOO «lleHTp cemeii-
HOTO 3JI0POBbS «Apy’KaH» CTOJNKHYJIHCH C TEKYYECThIO
KaJ[pOB, YTO MPHUBEIIO K PEIICHUIO MTOCTPOUTH CTpaTe-
TUIO YNpaBJ€HHs] MEPCOHAJIOM, KOTOPBIM IMO3BOJIUTH
KIIMHUKE Pa3BUBAThCSI B HY’KHOM HaIlpaBJI€HUH, TOCTU-
raTh NOCTABJICHHBIX LeJIel U OCTaBaThCsl KOHKYPEHTO-
CIIOCOOHOM B JaJIbHENIIIEN IEeATEILHOCTH.

OOcynmiun, 9To co0OM MPENCTAaBISACT CTPATETHS
yIpaBJIEeHUS IEPCOHATIOM, KaKHe BOIPOCH! OHA pelIaeT,
Y pacCMOTPEINIM PUMEPHI BHEIpeHUS cTpaterun. 1 au-
HaMUKa PBIHKA JUKTYET HEOOXOJAMMOCTh KOHKPETHBIX
n3MeHeHui. 1 ycinoBusi BCEeMUpPHOI MaHAEMUH, U I1e-
pENPUKpEIJICHHE  YIPaBICHUEM 3ApaBOOXPAHCHUS

TPUKPEIUICHHOTO0 HACCJICHUA, U NMPENATCTBUA CO CTO-
POHBI KOHKYPEHTOB M KOJUIET, OIOpPOKpPATH3M, 000N
TIEPEXO/IHbI TEePHOJl, MPEJOCTABISAET BO3MOXKHOCTH
JUIL OCYLIECTBICHUS OpPraHU3allMOHHO-yIpaBIEeHYE-
CKOT0 PhIBKA U CO3/1aHUS] UHCTUTYLIUOHAIBHON OCHOBBI
Juis pazButust LleHTpa B HOBBIX ycnoBusAX. IIpu HbI-
HEIIHUX TeMIaX U3MEHEHHS U YBEIMYEHUS MOMX 3Ha-
HUIl B CTPaTErMYECKOM IUIAHUPOBAHUU IIPEACTABIIS-
€TCsl €JMHCTBEHHBIM CIIOCOO0M (POPMaIEHOTO ITPOTHO-
3UpOBaHUSA OyAymmx mpoOdIeM W BO3MOXKHOCTEH Ha
JUIMTEIIbHBIN CPOK.

HccnenoBanus B JaHHOW 0OJIACTH NMPOBOANIHCH
MHOTHUMH aBTOpaMH, OJHAKO B OOIBIINHCTBE U3 HUX HE

c)
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npoBoauTcs TU(GEepEeHITUPOBKH IO KATETOPUAM TIep-
conarna. «Kak mpaBuiio, MpUOPUTET B YIIPaABICHUU pPe-
cypcaMu 3IpaBOOXPaHCHHS, B TOM YHCIIC KaJPOBBIMH,
OTJaeTCs SKOHOMHUYCCKUM phluaramy» [TarapHUKOB A.
M., 2007; Carnees P. P.; Abonun 0. A., 2012]. Takxke
CJIeZIyeT OTMETHUTD, UTO Pa3pabOTaHHBIC MOJICITH MOTHU-
BallUM TIEPCOHANIA JUIS Pa3IM4YHBIX 00JIACTel SKOHO-
MUKH TIPUMCHHAMBI B MEIHMIIMHCKOW OTpaciu KpaiHe
PEnKo, B CBS3M CO CIIEIM(PUKON OTpacid U CIISIHAIH-
CTOB, B Hell paboTaromux [Meckon M. X., Anmsbept M.,
Xenoypu @., 2002; Jluanenoparen A. J1., 2015].

[IpobremMy COBEpIICHCTBOBAHUS B YCIOBHUSX PhI-
HOYHOH SKOHOMHUKH CHCTEMBI MaTepHabHOTO M MO-
pPaAIbHOTO CTUMYJIMPOBAHUS B 3JAPAaBOOXPAHCHUM HC-
cleZioBaM yueHble-9koHOMUCTH [Hardman G., Martin
S., Sheldon T. A., Smith P., 1994; Murrey M., 1988;
Dixon J., 1992; Taylor D. H., 1992; bonnapesa E. B.,
2016; 3axapenkos B. B., Bu6nas U. B., Jlukcranos M.
., 2015; Menuxora U. A. 2014; Uumeena b. b., Can-
raesa T. E., 2015; SApomesckas H. T., 1999].

VYmpaBiieHHE YETOBEUSCKHUMH pecypcaMu M BO-
MIPOCHI TPYAOBOTO MOTCHIMAJIA C TIO3UIIMH OTICITBHBIX
aCTeKTOB aHATM3UPOBAIKMCH B TPYJaX 3apyOeKHBIX H
oTedecTBeHHBIX yueHbIX [fcbko b. A., OcTpoymko M.
I'., Caplan A., 1993; Roberts J. C., 1993; Ron A., Abel-
Smith B., Tamburi G., 1990; I'pauesa E. O., 2016;
AbackanoBa A. O., 2014; Aunuudeposa JI. T., 2012;
I'agpum E. C., Axmenosa JI. M., 2015; I'puropsea O.
U., 2015; Meanosa JI. b., Kopauii JI. B., 2015; I"anenko
B. I1., 1994; Kysuenosa T. B., Spymesa C. A., 2016;
Mumyposa U. B., 2004; Muxaiinosa O. B., I'purnins-
koBa E. A., 2015].

OmHaKo aKTyaJbHBIM IO HACTOsAIIEe BPEMS OCTa-
€TCSl BOMPOC O HAJIMYUKM MU OTCYTCTBHH Pa3jidNdudil B
MOTHUBAIIOHHOH CTPYKTYpEe M YPOBHE yIOBICTBOPCH-
HOCTH TPYJIOM COTPYJIHHKOB MEIUIIMHCKUX OpTaHu3a-
LM, & TAK)KE BOIIPOC O HAJTMYUU PA3ITUUYUI MOTUBALU-
OHHBIX YCTAHOBOK M YPOBHS YJOBJICTBOPEHHOCTH TPY-
JIOM JTAaHHBIX KaTErOpWil MepCcoHala B MEAMIIMHCKUX
OpraHU3aIHIX TOCYJapCTBEHHON 1 YacTHOU (popM cob-
CTBEHHOCTH.

B pesynbpTaTe M3y4eHHUs TEOPETUKO-METOI0JIOTH-
YECKMX OCHOB MOTHUBAIIMH MIEPCOHANA, TOPOOYyeM HUC-
MOJIB30BATh UII OOOCHOBAHHSA MEPOIPHUATHHA IO TO-
cTpocHUIo B LIeHTpe cHCTeMBl MOTHBALMU paOOTHH-
KoB; nuddepeHInpOBaHHOTO MOIX0/Aa K MOTHBALUU
COTPYAHHUKOB B COOTBETCTBHH C UX MOTHBAIIHOHHOM
CTPYKTYpOH W TPHOPHUTETAMH; CHI)KCHHIO «TEKyde-
CTU» KaJpOB U COXPAHEHUIO; JECUCTBUU IO IIOBBIIIE-
HUIO YPOBHS O0IIeH yJOBIETBOPEHHOCTH MEPCOHANA U
TarueHTa.

OCHOBHBIE IIYTH OCTH)XCHHS:

*  BHEIPEHHUE JOMOJHUTEIILHBIX BUIOB YCIyT U
YBEJIIMYCHHE O00BEMa OKAa3bIBAEMBIX MEIUIIMHCKUX
YCITYT.

* paboTa ¢ MPeNnpUATHIMHA U OPTaHU3AIISIMH,
HAXOJIAIIMMUCS HA TEPPUTOPUH OOCITYKUBAHHS TIOJIH-
KIMHUKH T10 TPOBEIICHHUIO TPEABAPUTEIBHBIX U 005132~
TENBHBIX MPO(QUIAKTUICCKHX METUIIMHCKAX OCMOT-
pOB.

e BeneHune KIHWEHTKOW 0a3bl/OHIIAWH-3aIUCH,
MPUBJICUYCHHUE KJIMECHTOB, yACPKAHNUE KIINECHTOB.

» IlpoxBuxenue caiita LlenTpa

*  MortuBanus nepcoHana

Tak kak, TJTaBHBIM KOHKYPEHTOCHOCOOHBIM IIpe-
HMYILIECTBOM SIBIIETCS NEPCOHAN, CTPATETHUI0 YIpPaB-
JICHUS HavyaJlu ¢ IoA0opa nepcoHasna U CUCTEME UX MO-
tuBanuu. Jlo mogdopa nepcoHana COBMECTHO ¢ puHaH-
CHCTAMH M IOpUCTaMH, pa3pabdoTaHbl TPYAOBbHIE
noroBopa LleHTpa ¢ OTAENBEHBIMH NPHIOKEHUAMU 00
omjare TpyAa, MaTepHaIbHON OTBETCTBEHHOCTH, CO-
TJIAlIeHne O HepasTrialeHnH KOH(QUASHINAIbHON HH-
(opmaryn, paBuiIa BHYTPEHHETO TPYJOBOTO PACHO-
panka LlenTpa, 1OJKHOCTHBIE MHCTPYKLUHU. Y CTAHOB-
JICHBI mporpamMmma ISt MPO3PavyHOCTH u
0OBEKTHBHOCTH, I'JI€ TOCTYITHBI CAMBIE IICPEAOBHIE TEX-
HOJIOTHH: BUJDKET OHJIaH-3aIIICH, MOOWIIbHBIE IPUIIO-
KEHUsI, pa3paboTaHHbIE WHIMBHIYaJIbHO II0J] Hall
LenTtp, (UHAHCOBBIA W CKIAJICKOH Y4YeT, MOAPOOHAs
AHAITUTHKA, porpamma JosubHocTH, SMS u E-mail-
pacChUIKM KJIMEHTaM M COTpyAHUKaM, [P-tenedonus,
MHTErpanusi ¢ KacCoBbIM oOopynoBaHueM. Kpurepuit
OLICHOK PabOTHI yCTaHOBJCHHI M3HAYAJIBbHO, U IIEPCO-
HaJll MPOMH(OPMHUPOBaH B Hadaie paboThl. DTUM CTa-
paluch YBEJIMYHTh 3aWHTEPECOBAHHOCTh B CBOEH pa-
60Te, KOTOpast OTPa3UTHCS Ha TIOBBIIICHUN IPOU3BOIHU-
TENTPHOCTH TPYZa U COOTBETCTBEHHO Ha YBEIMUCHUH
npuos LlenTpa. Jymaro, cOamaHCHpOBaHHO MpUMeE-
HSS MaTepHaJIbHBIE U HeMaTepHalbHble METOJBI U UH-
CTPYMEHTHl  CTHUMYJIHPOBAHHUsS, CMOXEM JOCTHYb
ycIleImHoH nesrensHocTd LleHTpa B Oyaymem.

Jlns moctyma kK camoil KpymHO# 0a3e pesiome,
po¢heCCHOHATIBHOTO MO00pa MepCcoHaIa U (PHHAHCO-
BOIl PKOHOMHUHM aKTHBHO Hadajldl COTPYIHHYECTBO C
LleHTpOM 3aHATOCTH HaceNEHHs, TIe UMEIOTCS Tocy-
JapCTBEHHBIE CyOCHANH IPU CO3JaHUH BPEMEHHBIX pa-
60unx mect. C 1enpio GopMUpOBaHHS OJarOTIPHATHBIX
YCIIOBUH JUTS pa3BUTHS NMPEINPHHAMATENIHLCTBA Ha OC-
HOBE 3(PPEKTHBHOTO MapTHEPCTBA OM3HECa M BIACTH
coTpynHu4aeM ¢ HanuoHanbsHOU nanaToi Npe puHu-
Mmarenei Pecrry6nmnku Kasaxctan «ATtamexken».

Taxxke, aKTUBHO C TIPUBJICYCHHUEM [ITATHOTO CMM-
MapKeToJIora BEAETCSI KOMIUIEKC Mep 10 00ecreueHHIO
nocem@aemMoctu caiita LleHTpa LeneBbIMU IIOCETHUTE-
JISIMH, TeJIeTpaMM KaHaja, CO3/IaHbl JONOJIHHUTEIIbHBIC
mw1aTOopMBI caita it Bpauel, Begyrcs MHcTarpamm
CTpaHUIIbI caliTa U OTAEIHHO CAMHUMH BpadaMy JUIs Lie-
JIEBBIX TTOCETHUTENEH, KOTOPbIE 3aMHTEPECOBAHBI B TIPH-
0OpEeTEeHNH yCIIyT, IPEACTaBICHHBIX Ha IIPOABUTaEMOM
caifre.

[TpuBrekaeM COTPYJHHKOB K aKTUBHOMY Yyda-
CTHIO B BeOMHapax, KaKk CPEACTBO MOBBILICHUS KBaJIH-
(bUKanuK 1o CrenuaTbHOCTH, BO3MOYKHOCTh 9KOHOMHUH
(MHAHCOBBIX M BPEMEHHBIX 3aTpaT M IIUPOKHH OXBaT
OONBIINX ayAUTOPHIH.

He Ttompko corpymumkm, HO m LleHTp aKTHBHO
y4JacTBYeT B KOHKYpCax Cpe/id MaJloro ¥ CpeTHero oms-
Heca: 1o pe3yabTaTtaM nposeaeHHoro B 2020 roxy pei-
TUHTOBOTO aHalu3a JESATEIbHOCTH XO3SHCTBYIOLIMX
cyonrexToB PecryOnmku Kazaxcran mo uroram mccie-
JIOBaHHMS HallMOHAJILHOTO On3Hec-peiiTuHra B Pecmy0-
nmuke Kazaxcran Llentpy npucBoeH cratyc «Jlugepa B
chepe 3apaBOOXpaHEHHS» MO peruoHy llIBIMKeHT,
ctanu ygactHHKamH |V ce3zona mpoekra «100 HOBBIX
mun Kazaxcrana» B 2021 roxy, cranu ¢uHanucTamMu
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pecIyOIMKaHCKON IPEMUH 32 BKJIAJ B Pa3BUTHE COLH-
aJbHOTO TpennpuHIMaTeabcTBa B 2021 romy.

JAnst yOBIETBOPEHNUS COLMATIbHO-OBITOBBIX HYX[
pabOTHHUKOB NPUHATO PEIICHHE MOJJICPKKE U BbIaue
cotpyauukaMm LleHTpa OecHpONEHTHBIX KpPEIUTHBIX
3aiIMOB.

Takum 0Opazom, paboTa CIIEIHaIuCTOB MO MEPCo-
HaJly B JIOJITOCPOYHOM NMEPCIEKTUBE — OJHA M3 BaXK-
HBIX COCTaBJSIOLIMX YCIELIHOW peanu3auuu Lenel
LlenTpa.
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Abstract
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Sixteen Candida catenulatasolates and twelve Candida lipolyticaisolates isolated from cattle udder skin
and raw milk were studied. The growth rate of the isolates at +37°C, the activity of proteolytic enzymes and
phospholipases, the intensity of mycelial structures’ formation, and the sensitivity to fluconazole and voriconazole

were studied.

As a result of the studies, the potential virulence of the studied isolates was demonstrated; more than half of
Candida lipolyticaisolates were resistant to fluconazole or voriconazole, cases of cross-resistance to both drugs

were shown.

Keywords: virulence potential, resistance, antifungal drugs, genus Candida, yeast fungi, cattle, udder skin,

raw milk

Introduction

The spectrum of infections caused by yeast fungi
is extremely wide: candidiasis of the skin [1] and mu-
cous membranes [2, 3], invasive intestinal candidiasis
[4], candidemia [candida septicemia]. Importantly that
yeast fungi of the genus Candidaare not species-spe-
cific pathogens, the same pathogen can infect many
species of domestic, farm and wild animals, as well as
humans [5].

Among the great variety of yeast infections, the in-
fections of mucous membranes and skin, such as cattle
mastitis, are of utmost importance.

The proportion of yeast and yeast-like fungi in the
etiology of cattle mastitis in China (Heilongjiang Prov-
ince) was 35.6% [6]. Of these, 79.4% were yeast-like
fungi of the genus Candida(C. krusei37%, C. tropicals
10.4%), followed by yeast fungi of the genus Tricho-
sporon(5.9%). At the same time, the incidence of mas-
titis caused by fungi was up to 53%.

In a study conducted between 1996 and 2000 in
the Lublin region (Poland), Candidafungi were iso-
lated from milk of cows with clinically pronounced
mastitis in 6.9% of cases [7].

In Brazil, yeast-like fungi were found in the cow
milk with clinically confirmed mastitis in 43.3% of
cases, while in the milk of healthy animals such fungi
were detected in 23.4% of cases [8].

A study conducted in 2010-2014 in 11 breeding
farms of the Sverdlovsk region also found a connection
between Candidayeast-like fungi found in milk and
mastitis [9].

Yeast fungi have a rich arsenal of agents that de-
termine their pathogenicity. Among these mechanisms,
or virulence factors, are the following: growth at high
temperature (up to 373 and above) [10], adhesion abil-
ity, formation of mycelial structures causing thigmotro-
pism, proteolytic and lipolytic enzymes including phos-
pholipases, biofilm formation ability, low antigenicity
and mechanisms that reduce the intensity of the im-
mune response [11, 12].

Yeast fungi can also be resistant to antifungal
drugs. It is not only about pathogens of nosocomial in-
fections, but also about fungi isolated from the external
environment. Recently, isolates resistant to antifungal
drugs have been found in milk of cows both clinically
healthy and with signs of mastitis [13], in droppings of
wild birds [14], at poultry farms [15] and in the external
environment [16].

Candida catenulatand Candida lipolyticaare of-
ten found in food, especially in milk and milk products
[17]. A number of researchers associate Candida caten-
ulataand Candida lipolyticawith mastitis [18, 19].

Goal of research

The aim of this work was to study some virulence
factors of Candida catenulatand Candida lipolytica
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yeast fungi isolated from different sources associated
with farm animals: growth rate at +37°C, activity of
proteolytic enzymes and phospholipases, intensity of
mycelial structure formation and antifungal drugs sen-
sitivity - fluconazole and voriconazole.

Materials and methods

The yeast fungi studied were isolated from raw
milk samples and from cattle udder skin using standard
methods. Identification was performed using the Can-
didaTest21 test system (Erba LaChema). A total of 16
Candida catenulatésolates, 12 Candida lipolyticaiso-
lates and 10 Candida albicanstrains were used as con-
trols.

The growth rate at a temperature of +37°C.

Each isolate was cultured in Sabouraud liquid me-
dium for 24 hours. The optical density (OD)of the cul-
ture at the beginning of the experiment was 0.5 units.
McF. At the end of cultivation, the OD was determined
and calculated how many times it increased in relation
to the initial OD. This value was taken as an index of
growth rate.

Activity of proteolytic enzymes and phospho-
lipases.

Each isolate was cultivated in YCB nutrient me-
dium (Yeast carbon base, HiMedia laboratories) with
the addition of bovine serum albumin at 5%
(weight/volume) to determine proteolytic activity; egg
yolk emulsion at 5% (volume/volume) was added to the
nutrient medium to determine phospholipase activity.
Five sterile discs of filter paper were placed on the sur-
face of the nutrient medium, on which 10 mcL of cul-
ture suspension with a density of 0.5 units McF was
then applied, incubated for 24 hours at +37°C. After
cultivation, the diameter of the lysis zone around the
disk was measured, and then the ratio of the colony
(disk)diameter to the diameter of the lysis zone was de-
termined. These values were taken as indicators of the
activity of proteolytic enzymes and phospholipases.

Formation intensity of mycelial structures.

Each isolate was cultivated in liquid nutrient me-
dium RPMI-1640 with the addition of 20% (vol-
ume/volume) of cattle fetal serum (experimental group)
and without it (control group) for 60 minutes at +37°C
with constant stirring. After cultivation, the total num-
ber of cells, the number of mycelial structures, and their
ratio in each group were counted. Then it was calcu-
lated how many times the relative number of mycelial
structures in the experimental group exceeds this value
in the control group. This value was taken as the inten-
sity of formation of mycelial structures.

Sensitivity to antifungal drugs.

The sensitivity of isolated isolates to antifungal
drugs was determined by agar diffusion according to
the procedure described in CLSI M44. The results ob-
tained were interpreted according to CLSI M44s-3.

In the experiment, we used HiMedia discs contain-
ing 25 pg of fluconazole and 1 pg of voriconazole and
Muller-Hinton agar modified for fungi (HiMedia).

Results

Growth rate at a temperature of + 37 © C, Figure 1
(Annex).

Candida catenulata: 4.63+0.18;

Candida lipolytica: 4.31£0.16;

Candida albicans: 4.66+0.26.

The optical density of cultures of Candida lipolyt-
ica isolates grown at 373 is significantly lower than
the optical density of cultures of Candida albicans
strains grown under the same conditions. This differ-
ence may indicate a lower growth rate of C. lipolytica
under the conditions in which the experiment was con-
ducted. No significant differences in OD between Can-
dida catenulataand Candida albicansisolates were
found.

Activity of proteolytic enzymes and phospho-
lipases, Figure 2 (Annex).

Candida catenulata 0.92+0.04 (proteinases),
0.94+0.04 (phospholipases);

Candida lipolytica 0.96+0.02 (proteinases),
0.95+0.04 (phospholipases);

Candida albicans 0.8+0.04
0.84+0.04 (phospholipases).

All the differences obtained by comparing the
studied isolates with the control strains in terms of en-
zyme activity are statistically reliable. Based on these
data, it was concluded that proteolytic enzymes and
phospholipases of Candida catenulataand Candda
lipolytica isolates have less activity in comparison with
the control Candida albicanstrains under the experi-
mental conditions.

Intensity of formation of mycelial structures, Fig-
ure 3, Figure 4 (Annex).

Candida catenulata3.37+0.28;

Candidalipolytica: 2.66+0.2;

Candida albicans4.08+0.18.

All the differences obtained by comparing the
studied isolates with the control strains in terms of the
intensity of mycelial structures’ formation are statisti-
cally reliable. Based on these data, it was concluded
that Candida catenulatand Candida lipolyticaisolates
less intensively form mycelial structures - true and
pseudomycelium in comparison with the control Can-
dida albicansstrains under the experimental condi-
tions.

Sensitivity to antifungal drugs, Figure 5, Figure 6
(Annex).

3 Candida catenulatasolates and 8 Candida lip-
olytica isolates were determined to be resistant to flu-
conazole (19 and 67%, respectively), with a growth
suppression zone diameter >14 mm.

3 Candida catenulatasolates and 7 Candda lip-
olytica isolates were found to be resistant to voricona-
zole (19 and 58%, respectively), with a growth suppres-
sion zone diameter >13 mm.

Findings

The virulence potential of the studied Candida ca-
tenulataand Candida lipolyticaisolates was character-
ized as lower in comparison with Candida albicansin-
dicators of growth rate at +373 , activity of proteolytic
enzymes and phospholipases, intensity of formation of
mycelial structures in the studied isolates were signifi-
cantly lower than in the control virulent strains of Can-
dida albicans

More than half of the studied Candida lipolytica
isolates were resistant to fluconazole or voriconazole,
and cross-resistance to both drugs was observed in 7 of

(proteinases),
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8 isolates; among Candida catenulatasolates the pro-
portion resistant to fluconazole or voriconazole was
19%.

Discussions

A number of authors used similar methods to de-
termine the virulence of Candidayeast fungi. In the
first case, clinical isolates of Candida parapsilosig/ere
studied and their virulence was confirmed in the labor-
atory conditions [20]. In another study [21], the diver-
sity of yeast fungi inhabiting the gastrointestinal tract
of broilers [Gallus gallus d.], the phospholipase and
proteolytic activity of isolated yeast fungi, as well as
their sensitivity to antifungal drugs were studied.

Cross-resistance to several drugs has been repeat-
edly described in the literature [22, 23], and such data
correlate well with the known mechanisms of re-
sistance to azole antifungal drugs [24].

The number of drugs used to treat yeast infections
is small, especially in comparison with antibacterial an-
tibiotics. These are mainly azoles: fluconazole and
voriconazole, which are the first-line drugs, ketocona-
zole, clotrimazole, miconazole, itraconazole and some
others. The cases of cross-resistance, reducing the al-
ready small list of available drugs, undoubtedly pose a
danger to public health.

Already as of 2011, the proportion of resistant
Candidafungi isolates was quite high [25], and contin-
ues to grow steadily [26]. Most of these data were ob-
tained for pathogens of nosocomial infections, as well
as isolates isolated from humans [27, 28, 29]; antifun-
gal drugs were highly likely to be used by such patients.

Recently, pathogens of fungal infections that are
resistant to most of the available drugs have appeared,
Candida aurids an excellent example of such a patho-
gen [30, 31, 32]. According to the available data, this
yeast fungi, that initially was a soil saprophyte, ac-
quired both virulence [33] and resistance to antifungal
drugs; a potential mechanism of such changes was de-
scribed using the example of other yeast species [34].

Conclusions

Our results raise some concerns because the iso-
lates studied were isolated from animals in which azole
antimycotics are not used in therapy, or from environ-
mental objects, and these isolates already have a high
level of resistance, including cross-resistance. The iso-
lates studied are also virulent.

We will continue studies of fungi, including yeasts
isolated from animals and their habitats, for their poten-
tial virulence and pathogenicity, resistance to antifun-
gal drugs and their potential for further spread.
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