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AHHOTAN NS

B TOCJICAHEC BPEMS 3a00JIEBaHUA C TOPaXCHUEM KOKHOT'O IMTOKPOBA B YCJIOBUAX MIPOU3BOJACTBA, a TAKXKEC JIC-
4eOHHIIAX 3aHUMAIOT OIIyTUMOE MECTO Cpeu 0O0JIe3HEH pa3InIHOM STHONIOTHH, BCTPEUYAIOIIUXCS KaK y CEIbCKO-
XOSHI‘/‘ICTBCHHLIX, TaK U MCJIKHUX JOMAallHUX >XUBOTHBIX. HpI/I‘II/IHaMI/I BO3HUKHOBCHHC, 6OH83HGI‘/II C IIpU3HAKaMHn
TMOPaXXCHU KOXKU MOT'YT ABUTHCA PAa3JIMYHBIC DK30I'CHHBIC U OHOI'CHHBIC (l)aKTOpLI KOTOPBIC OUYCHb 4aCTO CIoCco0-
CTBYIOT K UX z[anLHeﬁmeMy MIPOABJICHUIO. K #nm OTHOCATCA, U3BMCHCHUS XapaKTEPa U COCTaBa KOPMOBBIX MACC
MNPUMCHACMBIX UIA MATAHUS JKUBOTHBIX; YXYAIICHUC JKOJIOTHYECKOH 00CTaHOBKH 0pr>i<a}0mef/'1 Cpenanbl, rac pac-
MOJIararoTCA KUBOTHBIC, OTPAHNYCHHAA IMOABUKHOCTBIO JKUBOTHBIX B MCCTAX O6I/ITaHI/I$I, 0co0eHHO OTCYTCTBHC
MOIIMOHA B KPYITHOM KUBOTHOBOJACTBC U MHOT'HC APYTHUC 00CTOATENBCTBA. Hepe‘II/ICJ'IeHHBIe IPUYUHBI Y CCJIILCKO-
XO3IMCTBEHHBIX U JAOMAIIHUX KUBOTHBIX MOTYT 0CcIa0uTh (I)YHKI.II/Iﬁ JKU3HCHHO BAKHBIX OPraHOB U CUCTEM, a IPpU
JINUTCIBHOM BOSZ[CfICTBI/II/I Ppa3aInIHOIro (baKTopa, Jaxe CII0COOCTBOBATH ITOHMKEHUIO HMMYHHOTI'O CTaTyCa opra-
HHU3Ma 1 BO3HUKHOBCHUIO, MPOTPECCUPOBAHUIO MATOJIOTHYCCKUX MPOLECCCOB, YTO JOBOJBHO YaCTO MOTYT COIIPO-
BOXIAaThCA 60J'IG3H$[MI/I C HAUIMYUEM CUMIITOMOB IMOPAKCHUA KOXKHOI'O IOKPOBa U €€ IMPOU3BOJHBIX.

Heo0xonnmo cka3aTh, 9TO B HACTOsIIEe BpeMs IMPU KOHILEHTPAIMK KPYIHOTO KUBOTHOBOJACTBA, IIPH CKY-
YECHHOM COACPIKAHUU TCJIAT B I'pYyIIiax OTMEYarOTCA 3a6OH6BaHI/I$[ C MOPAKEHUEM KOXKH, TPUIEM U3 HUX 60.]'[]:.].[16171
CTCIICHU COCTABJIAIOT I/IH(I)eKL[I/IOHHOFO 1 MHBAa3WOHHOT'O MTPOUCXOKICHUA. B HaCTOSIH_[I/Iﬁ nepuoa Nponu3ouiio yBe-
JIMYCHUE KOJINYCCTBO MEJIKUX JOMAITHUX TNIOTOSAAHBIX JKUBOTHBIX U COOTBETCTBCHHO B BETCPHUHAPHBIX J'IC‘I66HI/I-
nax OTMEHArOTCAd HApYyHICHHA B BUJAC CUCTCMHbBIX IMaTOJOTUH B Ppa3JIMYHbIX (I)opMax, TUIIOBUTAMHWHO30B; aJJICpru-
YCCKHUEC pCaKUUU; NMAPA3ZUTUPOBAHUA PA3JIMIHBIX BUJOB CAPKOITO3HBIX Knen_[ef/i 1 HACCKOMBIX. HpI/I I1aToJI0Tru4c-
CKUX HPOABJIICHHUAX CMCIIaHHBIX (1)OpM HEMAJIO BAXHYIO POJIb UI'PAKOT MNATOI'CHHAA W YCJIOBHO IIATOI'CHHAA
MHUKpOQIIOpa, B TOM YHCIEe TPUOKOBasI.

Abstract

Recently, diseases with lesions of the skin in the conditions of production, as well as health centers, occupy
a tangible place among the diseases of various etiologies encountered both in agricultural and small domestic
animals. The reasons for the occurrence of diseases with signs of skin damage can be various exogenous and
endogenous factors that very often contribute to their further manifestation. These include changes in the nature
and composition of the feed mass used for feeding animals; environmental degradation of the environment where
animals are located, limited by the mobility of animals in their habitats, especially lack of exercise in large-scale
animal husbandry and many other circumstances. The above reasons in agricultural and domestic animals can
weaken the functions of vital organs and systems, and with prolonged exposure to various factors, even contribute
to a decrease in the immune status of the body and the emergence and progression of pathological processes, which
can often be accompanied by diseases with the presence of symptoms of skin lesions and derivatives.

It must be said that at present, when there is a concentration of large-scale animal husbandry, with a crowded
content of calves, groups with skin lesions are noted, of which more are infectious and invasive. In the present
period, there has been an increase in the number of small domestic carnivorous animals and, accordingly, in vet-
erinary clinics there are violations in the form of systemic pathologies in various forms, hypovitaminosis; allergic
reactions; parasitism of various types of sarkoptozny mites and insects. With the pathological manifestations of
mixed forms, pathogenic and conditionally pathogenic microflora, including fungal, play a significant role.

KutioueBble cJI0Ba: IEpPMATHUTHI, SKTOMIAPA3UTO3bI, TEJATA, COOAKH, KOUTKH, KJICIIH, HACEKOMBIE

Keywords: dermatitis, ectoparasitosis, calves, dogs, cats, mites, insects
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BBenenne. Kak mnpeanonaraioT mnpeanpuHUMa-
TENM KOHIEHTpanusi KPYNMHOTO >KUBOTHOBOACTBA Ha
OTIPEIETIEHHO MAJIBIX TEPPUTOPHSIX, HCIIONIB3Ys TEXHO-
JIOTUH TIPUBA3HOTO COAEPKaHUS )KUBOTHBIX, 38 KOPOT-
KU TepHOJ BPEMEHH MOXKHO IOJIyIUTh MaKCHMallb-
HYIO TIPOIYKIMIO U TE€M CaMbIM 3aMETHO YBEIHIHTh
NpUOBLIb, OJHAKO OHM HE YYWUTHIBAIOT MHOTHE Hera-
TUBHBIE acnekTsl. [Ipu TakoM BHje IPOU3BOJACTBA IIPO-
JYKIUH KHBOTHOBOJICTBA B IIEPBYIO OUepe/ib, HE00X0-
JUMO TpPaMOTHO M IUITAHOMEPHO pAaCIUIAHHUPOBAThH
cxeMy Jie4eOHO-NIpodHITaKTHIECKHE MEPOTIPUSTHS, KO-
TOpble HEOOXOJIUMO CTPOTO HACTPOTO BBINOJHATH IO
COCTaBIEHHOMY IuTaHy. IIpu 3TOMMBI HarIsAHO 3aMe-
THJIM MHOTHE HETaTHBHBIE IIPOOETBI B 00ECIIEYCHNH BE-
TEpUHAPHOTO KOHTPOJI HA MPOM3BOACTBE, YTO B KO-
HEYHOM CUETe CKa3bIBACTCS MPU MPOBEICHUH aHAIN3a
BOCIIPOM3BOJICTBA M MOJydeHHH mpuodsum. Heobxo-
VMO OTMETUTbH, YTO BOIIPOC IMOJIYYEHHS MPHUIUIONa U
ee coXpaHeHus! B OOJIBIIMHCTBE CIy4aeB OTHaaaeT Kak-
OBl Ha BTOPOIf IUIaH, 4TO B KOopHe He fgomyctumo. Co-
JIepaKaHUe TeNAT B IpyMNIax Ipy He HaJyIexKalleM BeTe-
PHHApHOM KOHTPOJIE HPUBOAUTH K OCIAOJICHHIO WM-
MYHHOTO CTaTyca Yy MOJIOJHSKA, & COOTBETCTBEHHO BO3-
HUKHOBEGHHE 3a00J€BaHMHA C TIOpPaXCHUEM KOXH,
npudeM OoJbIIeH CTENEHHW COCTABIAIOT IapasuTap-
HOoro mpoucxoxjeHus. C BO3pacTaHHEM KOJIHUYECTBA
MEIKUX JOMAIIHUX JKUBOTHBIX M COOTBETCTBEHHO
YaCTHBIX BETEPHHAPHBIX JIEUEOHUI] B CBOCH HesITENb-
HOCTH TIPaKTHYECKHE BETEpPHHApHBIE PAaOOTHUKH
BCTpEYArOTCsl ¢ 3a00JIEBaHUSMH KOXXHOTO TOKpOBa y
IOMAIIHUX TUIOTOSIHBIX )KUBOTHEIX OT 35 10 60 % ot
00111er0 YncIa MOCTYMAONINX MalueHToB [ 1, 2]. OtHo-
JIOTHYECKHUE acTeKThl OoJe3Hel ¢ MpU3HaKaMH Iopa-
JKEHHS KOXKHOTO TIOKPOBA IO CTATUCTUIECKUM JTaHHBIM
OONBIIMHCTBA BETEPUHAPHBIX CIEIHATIHCTOB [3, 4]
MMEIOT pa3IndHylo0 TpakToBKy. Cpeam sTHOIOTHYe-
CKUX (haKTOPOB HCCIIEJOBATEIN OTMEYAIOT: Hapylle-
HHSI IMMYHHOT'O CTaTyca XXMBOTHBIX; CHCTEMHBIE I1aTO-
JIOTUH; THIOBUTAMHHO3BI; aJUIEPTUYECKHE PEeaKInuu
[4,5]; mapa3uTupoBaHUE pPA3NUYHBIX BHUIOB Kiewlei
(Otodectes, Notoedres, Sarcoptes, Demodex) [5,6] u
HaceKkoMbIX (Maiiodaros, Buiel, 610x). [Ipu naroso-
IMYECKUX TMPOSIBJICHUSIX CMEIIaHHBIX (OpM HeMalo
BaXKHYIO POJIb UTPAIOT HAaTOTE€HHAS M YCIOBHO ITATOT€H-
Has MUKpo(IIopa, B TOM 4ucie rpudkoBast [6].

MaTtepuanbl 4 MeToabl. PaboTa mpoBoauiace B
YCIOBHAX KpecTbsHCKOro xo3aicTa YII «Maromensa-
nupoBa» MnaTtoBckoro pailoHa M BETEPUHApPHBIX Jie-
YeOHMI] NPU NpUEME M JEUEHHH MEJKUX JIOMAIIHUX
JKUBOTHBIX 3a nepuof ¢ 2016 mo 2018 rogst. B ycno-
BUSIX MOJIOUYHOH (hepMBbl HAMHU OBUIH TPOBE/ICHBI BETe-
pHHApHO-CaHUTapHbIE MEPONIPUATHS B popMe aucnan-
CepH3aIly U MPOBEACH aHAIN3 JAHHBIX MO HAIUYHIO
KOXKHBIX 3a00JI€BaHUH B pa3IMYHBIX BO3PACTHBIX TPYII-
nax ¥ Mo NpoQUIaKTHKE 3200IeBaHUI BO3ZHUKAIOIIHNX
MIPY HAJTMYUHU SKTOTIAPA3UTOB.

B ycroBusx BeTepHHAPHBIX JICYEOHHI] OCMOTPEHO
845 >XUBOTHBIX, cpenn KOTOphIX 236(28%) KMBOTHBIX
KJIMHUYEeCKH 3710poBble. Cpean 3aboseBaHHUN B yCIO-
BUSIX JICYEOHUI] HA JOJIIO JEPMATHTOB NPUXOIMIOCH
225 ciyyaes, 4To cocTaBuiio 32% OT 00ILIero moroJo-
Bbs 00ciie1oBaHHbIX U 42 % 0T ynciia 00JIbHBIX JKUBOT-
HBIX. DTHOJIOTUS JUarHOCTUPYEMBIX HAMU J€PMAaTHTOB

OblTa camasi pasHooOpasHas: JepMaTOMHKO3BI, apax-
HO3bI, JEPMATHUTHl ATIEPTUUECKOTO MPOUCXOXKICHUS;
JepMaTHTHl BBI3BAHHBIE OaKTepHATBHOW MHKPOdIO-
poii, MIJTHApHBIN AepMaTUT, HHQEKIMOHHBIE AepMa-
TUTHI (JIENTOCIINPO3, YyMa IUIOTOSAHBIX, COYCTAHHBIE
JePMAaTHTHI Pa3HON STHOJIOTHH.

JlabopaTopHasi AMarHOCTHKA B HACTOSIIEE BPEMs
3aHUMAaeT OJHO U3 BEAYIIMX MECT B KIMHUYECKOH
MIPAKTHUKE AJIS TIOCTAHOBKH JUAarHo3a y JOMAIIHUX JKH-
BOTHBIX. OT CBOEBPEMEHHBIX U KaUE€CTBEHHO NPOU3BE-
JICHHBIX JJA0OPaTOPHBIX HCCIIEI0OBAHMI B OOJIBIINHCTBE
CJlyyaeB 3aBUCHT Ha3HauY€HHUE U NMpaBUIbHOE MpOBee-
HHE HEOOXOIMMBIX JICUCHBIX MEPOTPHATHH.

IIpn puarHocTHKe AEPMATUTOB HAapa3UTApHOU
STHOJIOTHH TI0 paHee M3BECTHBIM METOIMKAM Ha Iiep-
BOE MECTO BBICTYNAJIM TaKHE aCTIEKTHI, KAK OOHapyxe-
HHE 0Yara Mopa’keHUs ¥ SKTONapa3suTOB C yTOYHEHUEM
Buza. Takne akapoJorHyecKue UCCIeAOBaHUS HE BCe-
raa JaBajiv MOJIOKUTEIIbHBIM pe3ysbTaT, NIO3TOMY HC-
ClIeZIoBaHHE C 3a00pOM MPOO MOBTOPSUIOCH, MHOTAA
MHOTOKPATHO H C 3aTPaToii 00JIBIIOT0 KOJINYECTBa Bpe-
MCHH U CHII.

I[J'ISI IIOBBIIICHHUA Ka4y€CTBA METOAMUKHU JUArHOCTU-
poBanus n AU HepeHINPOBKH BHIOBOW NPHHAICK-
HOCTH SKTOIIAapa3sHTOB B HACTOAIIEC BPEeMs BCE dalle
UCTIONB3YIOT 3KCIpecc-MeToAsl auarHocTuku. Ilo-
9TOMY OCHOBBIBASICh Ha 3TOM HaMH HCIIOJIb30BaH 3KC-
Ipecc — METOJ IHarHocTHku ¢ auddepeHnnanmeit
BU/Ia SKTOMApa3nTa, pH Mapa3suTHPOBAHNH KIEIel 1
HAaCEKOMBIX Ha MOBEPXHOCTH KOXXU JKUBOTHOTO C HC-
MOJF30BAHUEM COBPEMEHHOM 3IIEKTPOHHO-MHKPOCKO-
MUYECKON TEXHUKHU.

VYerpoiicTBo 11 SKcnpecca - JUarHOCTUKHU 3KTO-
mapasuToB Yy )KUBOTHBIX, COCTOUT U3 IJIOIIAJIKH Ha KO-
TOPOH PUKCUPYETCS] MUHUATIOPHBINA TIEPEHOCHONU MUK-
POCKOIl JUIsi TIPOBEAEHHS SKCIpEecC - JUAarHOCTHKH,
TIOJIKJIIOYAEMBIH K IEPCOHAIBHOMY NEPEHOCHOMY KOM-
meioTepy (HOyTOYK). [Ipm 3TOoM Ha (uKcHpoBaHHOI
TUTOIIAIKE BHITIOJHEHHOM, B BUE TTOJIOTO MIPSIMOYTOJIb-
HUKa, 3aKperjieHa NepeIBIDKHas TaHelb, KOTOpas 1aeT
BO3MOXKHOCTh IPOBOAUTH CMEIIEHHE MUKPOCKOMA C
OKYJISIDHOM HacaJKoH M OCBETUTEJIEM BJIOJIb O4ara mo-
PpaXXeHUs, IpU 3TOM OINITUYECKAA I'OJIOBKa MUKPOCKOTIIA,
OKYJISIpHast HACaAKa C OCBETUTENIEM COEAMHEHBI C Tep-
COHAJIbHBIM KOMITbIOTepoM mocpeactsom USB-mopra ¢
BO3MOKHOCTBIO Tepeadyl eMy AaHHBIX ais audde-
PEHLIMPOBKU AKTONApa3uTa.

Hcnonb30BaHME JaHHOTO NMEPEHOCHOTO MOOWIIB-
HOT'O KOMIUIEKTa 000py/I0BaHHUS Ha TeJle )KUBOTHOTO B
ouare NnopakeHusl Ha MOBEPXHOCTU KOXKHOT'O MOKpPOBa
MO3BOJISIET IPOBOAUTH JUATHOCTUKY apaXHOAIHTOMO30B
y JKUBOTHOT'O COJEPKAIMXCSI B PA3IMYHBIX YCIOBUSIX.

Pe3ysabTaThl HcciieA0BaHUA. Y )KUBOTHBIX 3200-
JICBAHUA C MMPU3HAKAMU MMOPAKCHUA KOKHOT'O ITOKPOBa
NIPOTEKAIOT BOCTPOM, B 3aIlyIIEHHBIX CIIy4asiX U XPOHU-
yeckoi ¢opmax. B 3aBHCHMOCTH OT JOKalW3alluu
YYaCTKH MOPakeHHOH KOXH MOTYT OBITH B (hopme oga-
TOB Ha OTACIIbHBIX YacCTAX TEJIa, a IIPU 3axXBaTe 001b-
IIMX YacTeil KOYKHOTO TIOKPOBa Pa3BUBAETCS T€HEPAIH-
30BaHas (popma. XapakTep MaToOJIOTMYECKUX IPOLEc-
COB  KOXHOTO IOKpOBa UMEET 3HAYUTEIbHOE
pa3Hoo0pa3ue KIMHUYECKHUX MTPU3HAKOB, KOTOPHIE MO-
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TYT HpOSIBIITBECS B Ha4dalbHOM cTaguu B (hopme He-
60JIBIINX BOCTIAIUTENILHBIX 0YaroB, a B JalbHEHIIIEM B
BUJIE ITyCTYJI, YEIIyeK, BBIXOJla IKCCYAaTa, B HEKOTO-
PBIX CITydasix HabIII0gaeTCs MPOosBIICHIE OOJBIINX OYa-
TOB OOJIBICCHHS (QJITOTICIINS).

3aboneBaHns KOKHOTO ITOKPOBA MPOTEKAET C I10-
SIBJICHUEM BUJIMMBIX U3MEHEHHUH B COCTOSIHUU BOJIOCS-
HOTO IOKpOBa. B OoibHIMHCTBE CityyaeB, BOJIOCSHOM
TIOKPOB CYXOW, Hempuieraromuii, 6e3 Onecka (Tyck-
JIBIH), 4acTO HaJJIaMbIBAETCSI Y OCHOBaHHS BOJIOCSHOMN
JIYKOBHIIBI, CO3/1aBasi BUJMMOCTb KOPOTKO OCTPIIKEH-
Horo (ceuka). BrociencTBum MpocieKUBalOTCS He-
Oonpmie 0e3BONIOCHIE YYACTKH dHalle KPYTIIOW WIIH
OBAITLHOH (POPMBI, IIOKPHITHIC YEITYHKAMU MIIA KOPOU-
KaMH OT acOeCTOBO-CEPOTO HIIM CEPOBATO-KEITOTO J0
TEMHO-KOPHYHEBOTO [[BETA, KOTOPHIE ITIOCTETIEHHO MPH-
o0peTaroT (GopMy MIHMTKa C NMPUHOIHATHIMH KpasMH.
Iox xopkamu (CTpymamMu), P OCITA0IICHUH HMMYHH-
TeTa OpraHu3Ma >XMBOTHOTO, KaK MpPaBHJIO, HPOUCXO-
JUT 00pa3oBaHUE M CKOIIGHHWE THOMHOrO JKCCyaaTa,
YTO COINPOBOXKAACTCA IMOSABJICHUEM HEIIPUATHOI'O WU
UXOPO3HOro 3amnaxa. IIpu AIuTeNbHBIX BOCHAIUTEIb-
HBIX TIIpoLecCax KOXKa VYIUIOTHACTCA, MOABIACTCA
CKJIQIYaTOCTh, & MEJKHE U MHOKECTBEHHBIC OYaru a-
JIOIIELIUH CIIMBAIOTCS, 3aXBaThIBasl B IIOCICICTBHH 3Ha-
YHUTEJIFHBIE YYaCTKU TeJa XUBOTHOTr0. O4ary rnopaxe-
HU Yallle BCTPEYAIoTCs Ha yJacTKaxX LI, TYJIOBHINA,
JKMBOTA, ITOJMBIIIEYHON U MaxoBoi obmacty, B Ooiee
TSDKEJIBIX COCTOSIHUSIX MOTYT AaXKe HaXOAMTCS Ha KO-
HEYHOCTSIX (MEXMalblleBOe NPOCTpaHCTBO). Yare
BCEro B 3aBUCHMOCTH OT BHJIA SKTONApa3uTa nopaxa-
€TCA KOXa I'0JIOBEBI, IC€H, TYJIOBUIIIA U BHYTPEHHUEC T10-
BEPXHOCTH KUBOTA. B 3aBUCHMOCTH OT TSHKECTH ropa-
JKEHUsI, PeakiMs KOXKHOIO IOKPOBAa MOXKET MpOSB-
JIATBCA C pa3H0171 HHTCHCHUBHOCTBKO: OT JICTKHX 10
XPOHHUYECKHX U JJa’ke TeHEepaN30BaHHBIX HKCCY/ATHB-
HBIX TIporieccoB. [Ipudem 3y B OONBIIMHCTBE CITydasx
MOXeT OBITh 3aMETHBIM M M3HYPSIOIINM, a B HEKOTO-
PBIX c1abo BBIPaKEHHBIM MIJIM BOBCE OTCYTCTBOBATb.

Takue MeTonbl MO3BOJSIOT B KOHEYHOM CYETE
npoBecTH An(PepeHINATIBHYIO JUarHOCTHKY. B cBs3n
C 3TUM JJIs1 BBIOOPA MPAaBUIBHON CTPATEruu JeYSOHBIX
MEpOIPUSITUI HAMH TIPOBOJUIIMCH MCCIIEIOBaHMS, 1ie-
JIbI0 KOTOPOTO SIBJISJIOCH: OCTAHOBKA JIMarHo3a, Moj-
TBEPKACHUE €ro JOCTOBCPHOCTH, BBIABJICHHUC q)aKTO-
pOB, 00YCIIaBIMBAIOUIMX PA3BUTHE MATOJIOTHYECKOrO
nporecca 1 onpeseseHre 00Iero KIMHNYECKOTro CTa-
Tyca XMBOTHOTO.

O hexTHBHOCTh JIeYeOHBIX MEpONpPUATHH NpHU
JIepMaTUTaxX B LIEJIOM 3aBHUCHT OT NPAaBWIILHOM U CBOE-
BPEMEHHOW JIMarHOCTUKU W OKa3aHWs TepalleBTHYe-
CKolf ToMoIK. MeTo/ bl KITMHUYECKOTO 00CIIeI0BaHus
He BCerja MO3BOJISIOT ONPEACIUTh NePBOHAYAIBHYIO
NPUYMHY BO3HUKHOBEHHUS WM Pa3BUTHA 3a00JEBaHUS,
TaK KaK KIMHUYCCKUEC MPU3HAKU NEPMATHUTOB B 00J1b-
HIMHCTBE CIIy4aeB OYECHb CXO/HBI. JTO BCE ONpENeNsieT
1[eJIeCO00Pa3HOCTh UCTIONB30BAHMS PA3IMUHBIX CIICIH-
AJIbHBIX HWJIN JOIIOJIHHUTCIIBHBIX J'Ia60paT0pHBIX MECTO-
JIOB MCCJIEZIOBaHMUS TTO3BOJIIONINX B KOHEYHOM CYETe
npoBecTH AudPepeHHaIbHOE TMarHOCTUPOBAHKE.

Y HEKOTOPBIX COOAK U KOIIEK OTMEYaIn OTHOBpe-
MEHHO HECKOJIBKO (DaKTOPOB, BBI3BIBAIOLIMX IHOpaxKe-
HHE KOXXHOTO M BOJIOCSIHOTO TOKpoBa. KimHuueckue

MIPU3HAKH aCCOIMATUBHBIX ()OPM JEPMATHUTOB OTIHIA-
JIMCh O0JIee TITyOOKHM MMOPpaKEHUEM, HATMIHEM DKCCY-
JATUBHBIX MPOIIECCOB C MOCIEAYIOIIM 00pa30BaHIEM
IUIOTHBIX KOPOCT(CTPYIBEB) Ha TOPAKEHHBIX ydacT-
KaX, CHJIBHBIM 3yAOM, OCCIIOKOHCTBOM >KHBOTHOTO
JUTUTEIEHOCTHIO BBI3OPOBIICHHUS.

BoiBoabI. Pe3ynbrarhl MpoBeIeHHBIX HCCIIEI0BA-
HUH [MOKA3bIBAIOT, YTO MPHU TSKEIBIX MAaTOJIOTHYECKUX
SIBJICHUSIX W JUTUTEIEHOM TEYEHUH JIEPMATUTOB, OTME-
yaeTcs HeJocTaTouHas 3(PQEeKTUBHOCTh OT NpPHMEHe-
HUsI OOIIENPHHATHIX JICUEOHBIX PENapaToB.

Kaxk MbI noniaraem, 3To 00yCJIOBJICHO CHU)KEHUEM
KOMITCHCATOPHBIX CBOIMCTB, KOTOPOE HAXOAUTCS B MPA-
MOH 3aBHCHMOCTH OT OOIIETO COCTOSIHHSI OpTraHH3Ma
KHBOTHOTO, ¥ MOXET SIBIISITHCS CICICTBHEM Hapylle-
HUSL OOMEHHBIX IIPOIIECCOB OpraHW3Ma JMOO COMpO-
BOJK/IaTh HEKOTOPbIE HE3apa3HbIE MAaTOIOTHH.

B cBsi31 ¢ 3THM HEOOXO0IMMO CBOEBPEMEHHOE BBI-
SIBJICHUE ITaTOJIOTUH CO CTOPOHBI APYTUX OPraHOB U CU-
CTEM C IMIPOBCACHUEM NOTIOJTHUTCIIBHBIX WU CTICIUAJIb-
HBIX METOJIOB HCCIICIOBAHUSL.

D¢ GeKTUBHOCTh JeYEOHBIX MEpOIPUSITUN TPH
KOKHBIX 3a00JIEBAHUSX 3aBUCUT OT CBOCBpeMeHHOﬁ )44
i pepeHnnanbHO JUarHOCTHKK 0 OKa3aHHIO IO-
Momy. MeTo s 00IIero KIIMHNIECKOT0 00CIe0BaHNS
HE BCETAa I03BOJIIIOT OIPEACINTh MEPBOHAYAIBHYIO
NIPUYMHY BO3HHKHOBEHHUS W pa3BUTHS 3a00JeBaHUA,
MIOCKOJNIbKY KIMHHYECKHE IPH3HAKK NEPMATHUTOB B
OOJIBIIMHCTBE CIIy94aeB OJHOOOpa3HBI. JTO BCE TOBO-
PHUT O 1eJIeCO00Pa3HOCTH MPOBEICHHS JJOTOIHUTEb-
HBIX WJIU CIIEUATBHBIX Ja00paTOPHBIX HCCIIET0BAHUM.
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THE ROLE OF ACRIDOTHERES TRISTIS IN BIOTIC CONNECTION

Abstract

Rayimov A.R.,

Mustafayeva M.1.,

Teachers of Bukhara State Universitety
Jabborova O.1.

The main biotic relationships with other types of Startling are identified and described. The environmental
characteristics of biotic relationships in the forms of protocooperation, commensalism and competition, which are
important in determining the role of Acridotheres tristis in the facilities are reflected.

Keywords: symbiosis, biocenosis, agrocenosis myna, egg, nest , chick , bird, ecology, biology, anthropo-

genic, biotope.

In the literature there are many materials on the
study of the lane in different regions of Uzbekistan. But
research on the factors determining their distribution
and abundance in the Kyzylkum region is currently not
conducted. Determining the main factors influencing
the distribution and abundance of the lane in different
biotopes of the region has practical importance in reg-
ulating the numbers and attracting the species, which is
relevant especially for solving issues related to problem
species. Natural areas are constantly growing, each
year vast expanses of land are built up with new anthro-
pogenic elements. At the same time, the urbanized ter-
ritories themselves significantly differ in area, popula-
tion density, socio-economic indicators, etc., which
leads to changes in the ecology and behavior of birds,
including the lane, in which the process of synanthropi-
zation is still on going.

The object of study. Acridotheres tristis

Subject of study. Ecology, ethnology of the lane,
anthropogenic factors affecting the distribution and
abundance of the lane in the Kyzylkum region.

Research methods. The material for this work
were the results of field studies conducted from 2010-
2018. in different biotopes of the Kyzylkum region. To
account for the number of lane applied generally ac-
cepted methods. Birds were counted in all seasons of
the year and in all types of city stations on permanent
fixed routes. The surveys were carried out by the
method of linear transects, 5-minute counts and on sta-
tionary survey sites. Materials on the ecology of birds
during breeding, wintering and other life cycles were
collected by well-known methods [4]. Phenological
and daily relationships have been studied in cities and
their environs (agrocenoses, settlements, and natural
landscapes). The significance of birds in the conditions
of the city and adjacent territories was investigated in
places of feeding, rest, overnight stay and nesting.

The Acridotheres tristis is a common cause of var-
ious discussions and restrictions in Uzbekistan due to
the wide variety of prevalent, ecologically vibrant and
competitive bird species in nature and in the national
economy. Acridotheres tristis biotic contacts based on
participation each, depending on the characteristics of
the region through its direct assessment of the im-
portance of coordination of the relationship between
nature and society, and to maintain the biological diver-
sity of human interests with the actual service. At the
same time, starlings live landsapes to learn what was
happening to the environment and ethology synan-
thropic species, to determine the validity of laws and
observe the ongoing evolutionary processes [1-5].

The formation and evolution of any biocenosis is
closely interrelated with the biotic relationships and
their levels of development occurring in the species.
The wide variety of brainwaves, numerous occur-
rences, activity and other ecological features can be
seen in the complexity of its involvement in biotic in-
teractions and the importance of biocenosis .

The brain is involved in all types of biotic interac-
tions. The following item is the most important biotic
relations (protocooperation, kommensalism, competi-
tion and predation) materials (pictured) will be dis-
cussed.

Proto-operation is a form of symbiosis, which is
useful for both types of biotic contact , but not neces-
sary for survival. In rural settlements, agrochemicals,
and pastures, there are differences in the type of proto-
type with yeast livestock. Make fun of a variety of ec-
toparasites, their livestock around the mouth and eyes,
a collection of feeds on insects and will benefit both
species. At the same time, it is possible to go deep into
the desert habitat fun at his cattle with a similar symbi-
otic relationship is of vital importa7nce
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The actions of the acridotheres
tristis in the form of predation

natural selection, to “succeed"

J

Competition

In the scpecies

Striving to build a
warehouse and get the same
kind of food aggression.

Interspecies

Attack on stacking places
and trying to get the same
kind of food.

The strongest representatives
of the population will be able
to reproduce, the weak will
not participate in the growth.
Fighting in the race leads to
the natural management of
the population, natural
selection.

Dung species such as crow,
ravioli, field, and Indian
sparrows, as well as trophic
competition, lose some species
from food, which leads to the
increase in the number of
cannabis and the natural

number of other species.

In all forms of kommensalism-type biotic relation-
ships ( leasing, propagation and worship) are actively
involved . He's symbiotic relationship in the form of a
lease, its reproductive cycle is clearly observed annu-
ally. Most of its housings are constructed in various hu-
man-made structures, and some of them are placed in
other birds (dung beetle, cranberries, field and Indian
sparrows, and blue turtles) in old birds' birds. Some-
times the occupied nests of the birds in our fun compe-
tition as a result of antibiotics taken by the "scope" of
relations.

Allinclusive biotic relations Acridotheres tristis to
obtain fertilizer in household garbage music, crow, ra-
ven, empty tame birds are fed and where pigs and cattle,
along with the absence of the same types of household
waste will be eat work. Such malnutrition plays a neg-
ative role in expanding the range of disease-specific
birds.

Acridotheres tristis reflected in the trophic rela-
tions eaten form symbiotic relationship of their live-
stock, poultry, dog and cat food specific to the species
of food consumption at work. Such attitudes can also
lead to a negative situation. In conclusion, it can be said
that all forms of biomedical communication in the form
of ommensalism will be beneficial.

Competition in the form of symbiotic relationships
common in the life of this fun day relations plays an
important role in the life of biocenosis living in Acrido-
theres tristis. The importance of ape in nature and in the
national economy is closely linked to biotic relation-
ships in the form of intrinsic and inter-row competition.
Get more competitioning period in aggressively. This
aggressively choosing nesting chicks new series will
continue up to the right and then slows down. The cen-
ters and lack of nesting places in cities where competi-
tion will increase, causing some officials involved in
the breeding business and the number of reason popu-
lation alone can lead to self-managed natural. The de-
mand for similar types of food to achieve resource and
bring both rounds of competition in the name.

Make fun of living in a particular ecosystem pop-
ulation at achieving increased density of their food dif-
ficultly and ultimately can lead to growing competition.
The seasonal migration of seasonal migraine, which is
relatively high in populations in the late autumn and
winter months, can also be assessed as a specific adap-
tation to competition formed by food shortages.

Competition in the tour plays an important role in
the natural management of the population. As a result
of this competition, the number of biogenic biodiversity
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populations, reproductive efficiency and the population
and age structure of the population are managed.

Intercontinental competitiveness various forms of
starlings malnutrition and reproductive the nature of the
relationship. Interspecies competitive factors that lead
to the formation of stake and the results will be similar
to the competition in the round.

It also participates in the biological relationships
of the predator . This can be seen in the attack of birds
and poultry in attacking eggs and chicks . While the ap-
petite is not typical wild, hunting for hunting is wasted.

In summary , the jersey will compete with so many
species and usually win over them, and maybe on this
basis , the cannabis has diminished the number of spe-
cies such as poppy , poppy , sparrow , winged goat .
The above-mentioned competition species of Acrido-
theres tristis ease of use and its opportunity, the result
of the fight in the later rounds will be mechanisms of
self-rule is run.
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AHHOTAN NS

B cTaThe ommucaHo o poJii H300pa3UTENbHON NEATEILHOCTH B PA3BUTHH PEUH Y IETCH TOMIKOILHOIO BO3pacTa
Y a/IaliTalliy IeTel paHHEero BO3pacTa K peXXUMY JIETCKOTO Cajia B 3aBUCUMOCTH OT UX COCTOSHUSI.

Abstract

The article describes the role of graphic activity in the development of speech in preschool children and the
adaptation of young children to the kindergarten regime depending on their condition.
KiroueBble cioBa: (1)YHKLII/IOHaJ'ILHa$[ CBs3b, pCUb, I/1306paSI/ITeJ'II>HaH JACATCIbHOCTD, ICTH, paHHI/Iﬁ BO3pacT,

afanTtanus, COCTOSIHUC 310POBbA.

Keywords: functional communication, speech, visual activity, children, early age, adaptation, state of health.

Jnst pemeHus Bompoca O B3aMMO3aBHCHMOCTH
Pa3BUTHSI pEUU M CUCTEMATHYECKOTO PUCOBAHUS OBLIO
MOCTAaBJICHO CIEIHAJIbHOE HCCIEIOBAHUSA, OOBEKTOM
KoTOporo Obutn Aetu oT 2-x a0 4 set. B pabore uc-
MOJIB30BAJINCH CIEAYIOIINE METOAUKH: XPOHOMETPaX
peuUeBBIX pPeaKkUuil U MPOJOJIKUTENBHOCTH CKJIabIBA-
HHSI PHCYHKOB, PETHCTpAlMsl PEUYEBBIX PEaKIMid HpU
NPEIBbSABICHAN CIICIMANBHBIX 3aaHUi, H3MEpEeHUs
MyJbca MPH paccMaTpUBAaHUE KAPTHHKH, PUCOBAHUS,
pacckasa 1o KapTHHKe. B perucrpanny pedeBbIxX peak-
M OTMEYAINCh: JATEHTHBIH MEPHOJ JI0 paccKasa 1o
KapTHUHKE W PUCOBAHMSA, POJIOJDKUTEILHOCTD paccKas3a
W PHCOBAHUsS, XapakTep PEUeBBIX PEaKkIHd NpH aHa-
JII3€ KapTUHOK, IIPY PHCOBAaHUH HA OJJMHAKOBBIE TEMBI.
be3 mokasza KapTHHOK U NpPEeAMETOB JETSIM JaBaUCh
OTJENbHBIE 3aJlaHMs, PACCKaXKU MPO CBOIO JIFOOMMYIO
UTPYIIKY, PACCKaXXH KaK Thl IOMOTaelllb MaMe U Tare
[0 I0My, JIeJIyIIKe 10 caay, o oropoay. Hapucyii no
CBOEMY paccka3y KapTHHKY.

Bce nonyuenssle fanHble 00pabaThHIBAINCH METO-
JIOM KOppeJsIIMoHHOro aHanu3a. [1o ypoBHIO n300pa-
3UTETILHOW JIEITEIbHOCTH BCE AETH OBIIM pa3JiesIeHbI
Ha TPU TPYIIIBL: B TIEPBYIO TPYIITYy MBI OTHECHIH JIETEH,
pHCYIOIINE KapaKyJi: KO BTOPOH IpyIIie-1eTH pUCyIo-
M€ KOHTYPHBIMH UYEpTEe)KaMH, B UX H300paKEHHSX
MOSBHUIINCH KOHTYpPHBIE H300paXCHHS NPEAMETOB; K
TPeTbel-eTH, B PHCYHKaX KOTOPBIX IOSIBISFOTCS
N300pKEHUS «rOJIOBOHOTHX». Y 1eTel IepBoi
rpynmsl peds ciaabo passura. [ToHMMaeMblid ciioBaps
6oee 0OMMpPEH, YeM HCIIOIB3yEMBIN B aKTHBHOW PEeUH.
Ciabo passur nporecc 0600menus. Crnoo, kak 0600-
maromiee JeicTBUe, HAXOAUTCA €€ Ha MEPBOM U B
Hayajie BTOPOIl CTeNeHN HHTETPaLHH.

B peun neteii BTopoit rpymibl NOSABISIOTCS Ipea-

JIO)KEHUSI U3 YETBIPEX-TIATU CJIOB, UCIOJIB3YIOTCA Me-
CTOUMEHHUS : «1», «MHE», «OH». B pasroBopHoil peun
YIOTPEOISICTCS MHOXKECTBEHHOE 4YHCIO0. MOTOpHas
peds Oojiee pa3BuUTa, YeM y Je€Tel NEepBOH TPYIIIHL
[IpoIomKUTENEHOCTD paccKa3a Mo KapTUHKE YBEITUIH-
BaeTcs. B mporiecce pucoBaHus OTMeUaeTcs OOJbIast
pedeBast akTUBHOCTbh. KaxIbIil mpeIMeT pUCYEeTCs B OT-
JIENbHOCTH, B BUJe cxeMbl. [louTu y Bcex gerei aToi
TPYIITEI HAOTIOAATIOCh KIIPOTOBAPUBAHUEY.

PucyHoK BbI3BIBaET y €TEN pa3inuyHbIE acCOIHa-
UM CO 3HAKOMBIMH IPEIMETaMH, 110 3TOMY HabJIroa-
JINCh TIEPECKOKH B CIOKETE NpU pHcoBaHUU. B xoxe
Pa3BUTHS peuu, KOrAa JETH MOTYT BBLIENSATh OTIMYHU-
TeJIbHBIC OOIIHE YePThI IPEAMETA, B PUCYHKAX MMOSBIIS-
I0TCSI CaMble DJIEMEHTApHBIE MPU3HAKY MPEIMETA.

Jl1st neteil TpeTbel IPyIIbI XapaKTepHa CBSI3HAsS
pedb. DTH JeTH CBOOOTHO CTPOAT MPOCTHIE MPEIIONKE-
HHSI, U3MCHSIOT OKOHYaHHS cjioB. CiloBamMu 0003Ha-
YalOT pa3JIMuHbIe JEHCTBUS UM COCTOSIHUE MPEAMETOB
u roneil. B mpenMeTax BBIWIICHSIOT Hanboee odriue,
MMOCTOSIHHBIC TpU3HAKU. V300pasuTenbHas AesTeNb-
HOCTB CBsI3aHA C CO3/IaHUEM IIPETHAMEPEHHOTO 00pa3a,
B PHUCYHKaX OTpakaeTcs HauboJiee cylecTBeHHO. [Ipo-
1IeCC PUCOBAHMS BhI3bIBAET aKTUBHYIO peub. [Ipu puco-
BAaHHH JIETH PACCKA3BIBAIOT CBOIO HCTOPHUIO, 3TUM Y HUX
pa3BUBaeTCs YCTHAS PEUb.

B3aumocBsI3b MEX Ty peUbio U pUCOBaHUEM OOHA-
py’XHBaeTcs ¥ TIpH U3MepeHuu mynbca. [Ipu pacckase
JMOOUMOM UCTOPUM y JETeW MyJbC YyYamlaeTcs, MpH
pacckase CTpalrHoi TOKe YCKOpsieTcs myJibe. Pa3BuTne
pedr U U300pa3UTENBHON NEATCIBHOCTH NIETCH paH-
HEro BO3pacTa-OTPAKEHUE COCTOSIHUSI BTOPOH CHT-
HAJIBHOW cUCTeMBI. M300pa3uTenpHasl AEATEILHOCTh
MOSIBJISIETCSI HA ONpPEeAEAEHHOM JTare Pa3BUTHUSI PEUU.
IIpouecc pucoBaHus CTUMYIHPYET Pa3BUTUE PEUYU B
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paHHEM BO3pacTe.

B wuccrenoBaHnM M3ydanoch (QYHKIHMOHAIBHOE
COCTOSIHME JeTell B TeUeHUH ITHS MO MOKa3aTeNsIM da-
CTOTBI CEPACYHBIX COKPANICHUH MO IyIBCY, apTepHu-
ANBHOTO JABIICHHS, YCIOBHO PE(PICKTOPHBIX PEaKIHi
u paborocmnocobnoctu. Ilon HabmOmEHWEM HaXOIH-
much 18 neteil.

B cootBercTBMM C NpUHATON KiaccuuKanmeit
BCE JICTU MO COCTOSHHIO 370POBbsi OBLIM pacrperie-
JIEHBI Ha JIBe MEAUIMHCKHUE Tpynibl. B mpouecce nuHa-
MHUYECKUX HAOJIOACHUI 10 OTHOIICHUIO K JCTSM C OT-
KIIOHEHUSIMH B COCTOSIHUH 3JI0pOBbs (2 Tpymma) ocy-
mecTBLUIcS  audQepeHIUpOBaHHbI  MMOAX0N Ha
3aHATUAX M IPU OPTAaHU3ALUHN PAa3INIHBIX BHIOB JIEs-
TENBHOCTH M OTIBIXA.

Wzydenne nuHAMUKHN (YHKIIMOHAIBHOTO COCTOSI-
HUS JIeTeH ITOrO TOAA JXU3HH BBIIBHIIO, 49TO y |
TPYIIIIEI IETeH CABUTH OONBITIMHCTBA UCCIIETYEMBbIX IT0-
KasareJici B TCUCHHUH JIHS HAXOIIUCH B Ipeeiax (hu-
3MOJIOTHYECKUX KoyieObanuii. Heckonbko Gosee BhIpa-
JKCHHBIC CIIBUTM OTMEYAJIKCh CO CTOPOHBI PabOTOCIIO-
COOHOCTH TMOCJIC IBYX 3aHATUMH, KOTOPHIC, OJHAKO, HE
TPEBBINIATN OTKIOHEHHUS OT cpejHei Beanunust * 0,67
CUrMa.

VY neteil 2 rpyninsl B T€ K€ PEXKUMHBIE OTPE3KH, U
0CcOOEHHO TIOCIIe OKOHYAHUS 3aHIATHH, OBUIO BBIBICHO
CTaTUYeCKHA IOCTOBEPHOE CHIDKCHHE KOA(PQUIMEeHTA
MPOAYKTHBHOCTH-KOMIICKCHOTO TIOKa3aTeNs, Xapak-
TEPHU3YIOMIETO YPOBEHb pPabOTOCHOCOOHOCTH IO pe-
3yJabTaTaM BBIMOJHEHUS JIO3UPOBAHHBIX 3aJaHul C
npuMeHeHneM (QUTYPHBIX TaOJHII, U YXYALICHUE MPO-
[IECCOB HENPO-TMHAMUKH, MPOSBISIONINECS B Y/JIMHE-
HUU JIATEHTHOTO TMepHuoja pedIeKTOPHBIX PEAKIUi U
YBEJIMYEHUH YaCTOThI CPHIBOB UG GEPEHITMPOBAHHBIN
peakiuii.

Tak, K MOMEHTY OKOHYaHHS 3aHATHHA IPOICHT
CHIDKEHHS KO3 PHUIHEHTa MPOAYKTUBHOCTH COCTaB-
a1y aereid 21,0 % 1o OTHOIIEHHIO K HCXOJHOMY
yposHto (nipu 7,1 % -y nereii | rpynmsr).

Hapsny ¢ yanmuHeHneM TaTeHTHOTO TMepHoja pe-
(exTopHBIX peaknuii B 63,1 % Ha 4 MIIIITMCEKYHABI y
JIeTel 2 TPYMIBI Kak MOCe 3aHATHH, TaK ¥ B KOHIIE JTHS
O0TMEYAaJIOCh YBEIMUYCHHE YaCTOThI CPHIBOB AuhepeH-
UpoBaHHbIX peakiuid Ha 14,8 %-19,7 % mo oTHOIIE-
HUIO K HCXOJTHOMY YPOBHIO.

Beu10 BBISBIEHO, YTO B OTIWYHUM OT JeTer 1
TPYIIBI y I€TeN C OTKJIOHEHUSMHU B COCTOSIHUU 3[10PO-
Bbs (DYHKIMOHAJBHBIC CIBHUTH, XapaKTCPU3YIOIIUC
CHIDKEHHE YPOBHS (hYU3MOJIOTHYECKUX (YHKIMN Opra-
HU3Ma I0CJIe 3aHATHI, HOCAT OTHOCUTENBHO YCTONYH-
BBII XapaKTep U K KOHITY JTHS HE BOCCTaHABJIMBAIOTCS.
DTO OTHOCUTCS B NEPBYIO OYepedb K IOKa3aTessiMm
(hyHKIMH EHTpaIbHOW HEepBHOH cuctemsl. Tak, y ne-
Teil | Tpynmel MO TaHHBIM KOPPEKTYPHBIX MPO0 KOIH-
YeCcTBa OIMTMOOK B JO3MPOBAHHBIX 3aJIaHUSX YBEITUYH-
BaeTcs mnociie 3aHsaTuid 1,6 u B koHue 1,1 ommOku mo
OTHONICHHIO K cxonHoMy poBHio (t = 1,7; P >0,05). ¥
JeTell 2 rpynmbl KonudecTBo ommoOok Ha 100 3HaKoB
MOCJIe 3aHITHIA U B KOHLIE THS| YBEJIMYUBAETCSI COOTBET-
cTBeHHO Ha 1,9 u 2,12 ommbdku (t = 2,8; P >0,05). Ko-
JIMYECTBO PabOT, BBHIMOIHEHHBIX 0€3 OMIMOOK, Y 3THX
nereit camkaercs ¢ 38,4 % mocie 3ansaTui, 1o 19,04 %
B KOHIIE JHS.

Kpowme Toro, y mereii 2 rpyIiisl 0 CPABHEHHIO C
NEpBOH B TEUCHHUHM BCETrO [HS COXPAHICTCS 3HAYH-
TENBHO OOJNBIIas CyMMapHas 4acTOTa HeOJIarOmpHsT-
HBIX YCJIIOBHO pE(ICKTOPHBIX peakiuii (COOTBET-
cteenHo 21,8 % 1 49,9 %. X?=17,95; P <0,001).

V nmereil miecToro roja JKM3HH Kak 1, Tak U 2
TpyIIBI TUHAMHUKH ()yHKIIMOHAJIBHBIX ITOKa3aTeNel Ha
MIPOTSDKEHUH JHS 110 CPABHEHHMIO C TPENBIAYIIUM TI'O-
JIOM B LIEJIOM YJIydmmiock. OTnesbHbIe NOKa3aTelH,
XapaKTepU3ylole n3MeHeHne paboToCmoCcOOHOCTH Y
JIeTe 2 TPYNIIbI [OCIIe 3aHATHH, B KOHLIE THS NPUOIH-
KAJIHUCh K HCXOHOMY ypOoBHIO. O/IHAaKO , BEISBJICHHBIE
B MPEABIAYIIEM TOLy Pa3nu4us B (DyHKIHOHAIBHBIX
C/IBHTAxX B TeUeHHE THS y Aerell 1 u 2 rpymm coxpaHs-
€TCs, XOTs CTAHOBSATCA MEHEE BBIPAKEHHBIMH. Y JeTell
2 TpymIB, TaK e KaKk U Ha IATOM IOy XKH3HHU, OTMe-
YaJics OTHOCUTEIBHO OOJBIION MPOLIECHT CHIKEHUS KO-
a¢¢punreHTa TPOIyKTHBHOCTH TOCTE 3aHATHH (COOT-
BerctBerHo 10,0 % u 16,8 %), Gojnee BhIpakeHHOE,
CTaTHCTHYECKH IOCTOBEPHOE YBEJIMYCHHE OIINOOK B
JIO3UPOBAHHBIX 3a/1aHUSIX (COOTBETCTBEHHO y JeTel 1 u
2 rpynm Ha 0,5 % ommbku t = 1,0 ; P >0,05 u Ha 0,8
omnbku t = 4,0; P >0,02) 1 coxpaHUIOCh 3HAYUTEIHHO
OoJlpIlice YHCIIO CITyyaeB YUIMHEHHUS CKPBITOTO TIEpH-
oJa peIIeKTOpHBIX peakiui (B 54,5 % cirydaes).

¥ Bcex merel ceapbMOro rojia XXHU3HHU 10 CpaBHE-
HUIO CO CpeIHEeH M cTapiieil BO3pacTHBIMHU IPYIIIAMHI
CYIIECTBEHHO YBEJIWYMIICS NCXOJHBIH YpOBEHbL pado-
TOCTIOCOOHOCTH (I10 TTOKa3aTels M KodQpuureHTa mpo-
JYKTHBHOCTH COOTBETCTBEHHO Y AeTedl 1 u 2 rpymn ot
ISTOTO K IIecToMy roxay xu3Hu Ha 17,0 % u 18,0 % u
OT IIECTOTO K CEABMOMY TOAY Ku3HH- Ha 38,2 % u 34,8
%), 1 ynydmuiach e€ JuHaMHuKa. 3HAYUTEIbLHO OoJee
ONaroNpUATHBIMKM CTaJIM MOKA3aTelH, XapaKTepH3yo-
IIME COCTOSHUE HEHPOJMHAMHYECKUX TIPOLIECCOB B Te-
YEeHUH JHA. B oTiMumuy oT mpenpaynmx JeT, Korna y
JeTeil 00enx Ipymni CyNIeCTBEHHBIX CABHIOB CO CTO-
POHBI CEPIEYHO-COCYIUCTONH CHCTEMbl B TEUYEHHH
BCETO JIHS HE 0TMEYaJIOCh, Ha CEIbMOM TONly KH3HHU Y
HUX BBISBIICHA IOBBIIICHNE ITyJIbCOBOTO apTepHaib-
HOTO JTaBJICHUS TIOCJIE 3aHATHIA Ha 6-8 MM.p.cT (= 6,0
; P <0,01) npu onHOBpEMEHHOM yUallleHUH ITyJIbca Ha
4-6 ynapoB B MUHYTY, YTO MOXET ObITh 00YCIOBICHO
MOBBIIICHHEM JIAOWIBHOCTH (YHKIMH KpOBOOOparie-
HHS C BO3PAcTOM IIpH a/IeKBaTHOW Harpy3ku. Bmecre ¢
TeM y JieTeil 2 IpyIbl, CPeId HEKOTOPHIX COXPAHUIIN
CBOIO ITPHUHAJICKHOCTH K TOH )K€ IPYIIIE TPOE, CHUXKE-
HHUE OTAEIbHBIX (DYHKIMOHAJIBHBIX ITOKa3aTelled Moy
BIIMSTHUEM 3aHSATHH U CyMMapHOI Harpy3ku B TEUCHUH
JIHSI, XapaKTepU3YIOIINX, B YaCTHOCTH AU HepeHIIpo-
BaHHOTO TOPMOJKECHUSI, COCTaBIIJIO BCE emé 3HAa4YM-
TeJbHOE YHCIo ciydaes (54,5 % ; 66,6 %).

B o6mieit npobieme "Ananramnus genoseka' oco-
0ast posib MPHUHAIUICKUT T.H. COLHAIBHON aJanTaluy,
T.e. BEIpaboTKe OoJiee ajeKBaTHBIX ()OPM ITOBEACHUS B
YCIIOBUSIX MEHSIIOIIEHCS MHUKPO COLMAIBHON Cpenpbl.
[Tpu 5TOM peus UAET, TIaBHBIM 00pa3oM, 00 ajanTary-
OHHBIX BO3MOXXHOCTSIX (DYHKI[MOHAIBHOH CHCTEMBI
BBICIICH HEPBHOM JESTENIFHOCTH MO OTHOLICHHIO K
ncuxudeckuM "crpeccopam”. Ilpu mpeBbILIEHHH ITUX
BO3MOXKHOCTEH HAauyMHAETCSl yCWJICHHAs paboTa Bceit
CHCTEMBI aJalTAMOHHBIX MEXaHU3MOB OpraHH3Ma,



12

The scientific heritage No 35 (2019)

OCHOBHBIMH 3BEHBSIMU KOTOPOH SBIISTIOTCS KOPA TOJIOB-
HOTO MO3Ta, TUTIOTAIAMYC, TUTIO(H3 B KOpa HaaImo4Ye-
HUKOB. [IpH 5TOM BO3HUKAIOT OoJiee WM MEHEe BhIpa-
JKeHHBIE CABHTH CO CTOPOHA LENOTO psiaa (yHKINO-
HaJIBHBIX ~ CHCTeM  (BETETAaTWBHOW,  CepAeYHO-
COCYIUCTOM CHCTEMBI PEaKTUBHOCTH OpPTaHU3Ma H JIp. ).

HccrnenoBanust mokaszanu, 4To mnpu (GOpMHUpPOBa-
HUM (HaKTOPOB COIMATBHO alanTaluu y peOeHKa mep-
BBIX TPEX JIET KU3HU UMEET 3HAUCHHUE BBIPAOOTKA IMO-
BEJICHUECKHUX PEaKLUUi MO THUILY "JUHAMHYECKOTO CTe-
peotumna”, popMHUPOBaHIE TAKOTO THIIA PEAKIIUI TAKKE
OCYUIECTBIISIETCS B MOCTHATaIbHOM OHTOreHe3e. Konu-
YECTBO W KAa4eCTBO MOBEICHUYECKHUX PEaKIHi, POpMH-
pPYIOUIMXCS MO THIY TUHAMHYECKOTO CTEPEOTHIIA,
OYeHb TECHO CBS3aHO C BO3PACTOM a MHINBUAYAIBHO -
THIIOJIOTHYCCKUMHU OCOOCHHOCTSIMHU.

TakuMm myTeM BO3HUKAIOT IEPBBIC COIMATBHEIC
(hopMBI TIOBeIeHUS, KOTOPHIMH pPEOCHOK OBIIAJICBacT
MOJT BIUSTHUEM OKPY>KaIOIIEH ero MUKPO COIUAIbHOM
Cpelibl HEMOCPEJACTBEHHOM YYacTHH B3pPOCIHBIX, Opra-
HHU3YIOIIUX BCIO J/CU3Hb MaJleHbKOro pebenka. OObIu-
Has J)KU3Hb peOCHKa B YCIOBHUSX CEMEHHOI MHKPO CO-
[UATBHON CpeNlbl MOXET pPaclEeHUBATHCS KaK CTaaus
(uznonormueckort agantanui. HeoOXoamMocTs n3Me-
HATH TIEPBUYHBINA CTEPEOTHUII TOBEACHUS BICPBBIC BO3-
HUKaeT JJs peOeHKa MMpu U3MEHEHHUH STOW MHKPO CO-
[IUaTFHON CpEeJIBI, Yalle BCETO B pe3yIbTaTe He00X0Iu-
MOCTH TOCEMIaTh JeTCKoe yupexaeHws. [Ipm 3Tom
HACTYIIAeT CTAaIus HANPsDKEHHOH amanTanuy, peOeHOK
nepecTpauBaeM CBOU TMOBEACHUYECKUE PEAKIMH COOT-
BETCTBEHHO HOBBIM TpeOoBaHusAM. CTaus HanpsHKeH-
HOW aJjanTaiiy BEIPAXKAETCS] B HEKOTOPOM HapyIIEHUS
OMOIIMOHAIILHOTO  COCTOSIHHSI,  KPAaTKOBPEMEHHOM
HapyIICHUH CHa W amnmneTuTa. Kak mokazamnu uccneno-
BaHUs, BBISBIISIIOTCS U YMEPEHHBIE CIABUTU BET€TaTHB-
HBIX PEaKIUi - AepMorpadu3Ma 1 dJIEKTPHIECKOTO CO-
MPOTHBIICHHS KOXxH. Kak mpaBmito, ctaans HampsHKeH-
HOM aJanTaluM JUIMTCA 7 JHEW, YTO J03BOJIIST
XapaKTepU30BaTh 3TOT TEPHOJ KakK JIETKYI0 aJamnTa-
U0, JleTKas (opMa ajanTalii BCTpPEdYaeTCs dYare
Bcero a0 6-7 mecsaueB u nocie I r. 5-6 mec. Cragus
HaANpPSOKEHHOW alanTalliil MOXET MPU OTPEIeICHHBIX
00CTOSATENBCTBAX MEPEUTH B aJaNTaIlMIO ATOJIOTHYe-
CKYIO, KOTOpasi, KaK IMOKa3ajdd Hallld HCCIEIOBaHUS,
MOJKET MPOTEKATh JABOSKO. Yarie Bcero mpu 3TOM UMe-
10Tcsi Oosiee BBIpAKCHHBIE HAPYIICHHS] SMOIMOHAIb-
HOT'0 COCTOSIHUS, CHA, alllIeTUTa U BEreTaTUBHBIX peak-
U, U3MEHEHNSI UMMYHOOHOJIOTHYECKOH pEeaKTUBHO-
CTH, CHIDKEHHE CONpPOTUBISIEMOCTH  OpraHu3Mma

peOeHKa K MaTOTeHHBIM BO3JCHCTBHSAM, YTO OYCHD Ya-
CTO IPUBOJUT K 3a00JsieBaHIo pebenka. Takyio hopmy
MATOJIOTHIECKOM afanTaliy, B CHIIy aHATOMO-(DU3HO-
JIOTHYECKUX 0coOeHHOCTEN maroT aetu ot 9-10 mecs-
ueB 10 I r 4-5 MecsieB. 9TO COCTOSHHE MOXKHO 000-
3HAUUTh, KaK aJanTaluio cpenHed Tspkectu. [laTomo-
THYECKas aJanTalus MOXET BBIPAKAThCI B BUJC
TSOKETIBIX MICUXUYCCKUX MEPEKUBAHUI TUIIA TICHXUYC-
CKOTO CpbIBa, M3BpAIICHUs MOBEACHUECKUX PEaKIuH,
nenpeccuu. Takue TpPOSIBICHUS UMEIOT YETKO BbIpa-
JKEHHYI0 BO3PAacTHYIO 3aBUCUMOCTb M 4allle BCTpeda-
FOTCs Y IeTelt OoJiee CTapIiuX, HaYuHas CO BTOPOW MO~
JIOBHHBI BTOPOTO T'OJa )KU3HU. AJANTaIllu OpTraHu3Ma
3TOM OoJlee IINTENbHAsA OT 2-X 10 6-TH MECSIIEB, BbI-
SIBIIICTCA OTCTaBaHME KaKk B (U3WYECKOM, TaK ¢
HEPBHO-TICHXUYECKOM Pa3BUTHS, YTO ITO3BOJUIIO OXa-
paKTepu30BaTh 3Ty POpMY KaK THKETYIO adanTaIlHo.

OKa3aaock, 4TO TSHKECTh TEYEHUS aJanTalliy ca-
MBIM TE€CHBIM 00-pa3oM CBsi3aHa C YCJIOBUSMHU BOCIIH-
TaHWs, MMOJ BIUSHHEM OCTPBIX (OPMHPYIOTCS IOBE-
JICHYECKUE peaklny peOeHKa B ()yHKIIMOHAIBHBIM CO-
CTOSIHUE CUCTEMBbI BBICIIEH HEPBHOM JI€ATEILHOCTH.

AHanu3 NpUYUH 3aTPyIHEHHON ajanTauuu y 26
nerel nokazano, yto marepu 80% nereil umenu B
aHaMHe3¢ MaTOJIOTHIECKYI0 O0epeMEHHOCTh WM MaTo-
JIOTHYECKUE POIBI, a M3 Ne(PEKTOB BOCITUTAHUS Y IETCH
HanOoIee 3HAYNMBIMHA OBUTH Pa3MUYHBIC HAPYIICHUS
CHa W opranm3anuu 6oxpctBoBaHus (90%), 3T0 OBLIH
MIPUYHHEI, HEIOCPEICTBCHHO BIUSIOMINAE Ha (PYHKIIHO-
HaJIbHOE COCTOSIHME CHUCTEMBbI BBICIIEH HEpBHOW Aesi-
TENbHOCTH JMOO0 HAa CTaauM Pa3BUTHS TUI0Ja, JTUOO B
MOCTHATAILHOM TIEPHOJIe OHTOTEHE3A.
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AHHOTAUUA

3aboneBanus MapoJAOHTA IPH caXxapHOM JnuabeTe UMEIOT Psij KIMHUYECKUX ocoOeHHocTel. Haubomee pan-
HHUM IPU3HAKOM 3a00JI€BaHUs SBISIETCS THHTUBUT, KOTOPBIN BeTpeuaercs y 11,6% OompHBIX, CTpaJaroIinX caxap-
HBIM rabeToM 10 20 ner. [IpudeM y GONBHBIX BO3pacTHOHM Tpymmsl 1o 30 IeT pacnpocTpaHEHHOCTh THHTUBUTA
YBCJIUYHUBACTCA N0 40% u B IO AABJIAIOIIEM OOJIBIINHCTBE CJIy4acB IPUBOJUT K PA3BUTHUIO BOCHAJIUTCIIBHO-AC-
CTPYKTUBHBIX SIBJICHUH B TKaHIX napoJgoHTa U 3HAYUTEIHLHOHU y6LIJ'II/I KOCTHOM TKaHU Me)KSyGHLIX NEePEeropoaoK.

Hamubonee wacto y 6ompHbIX C/I 2 THIIA pa3BHBaETCS MPOTPECCUPYIOIMINI TeHEPaIH30BaHHBIN MapOIOHTHT,
IIpH 3TOM IMOABUKHOCTDH 3y6OB HEPEAKO BO3ZHUKACT IPU eH.[é HE3HAYHUTEIBLHOMN I‘J'Iy6I/IH6 3y60,I[CCHGBBIX KapMaHOB;
npu TsOKENON opMe 3a00IeBaHNs OHA PE3KO BBIPAXKEHA M HE COOTBETCTBYET CTENEHH IECTPYKIUH MapoJIOHTA.
3yObI MOKPHITHI HATIETOM, UMEIOTCS HaJl- U TOIECHEBbIE 3yOHbBIE OTJIOKEHHS, Pa3BUBAIOTCA 3yO0OUENIOCTHRIE JIe-
cbopMauvm, KOTOPBIE COITPOBOXKIAOTCA BO3SHUKHOBEHUEM BTOpPI‘IHOﬁ TpaBMaTI/I‘IeCKOﬁ OKKJIFO3WH, YTO HEPEIAKO
emi¢ 0OJIbIIE OCIOKHSIET TeUCHHE 3a00JICBaHNI.

Abstract

Periodontal diseases in diabetes mellitus have a number of clinical features. The earliest sign of the disease
is gingivitis, which occurs in 11.6% of patients with diabetes mellitus up to 20 years. Moreover, in patients of the
age group up to 30 years, the prevalence of gingivitis increases to 40% and in most cases leads to the development
of inflammatory and destructive phenomena in periodontal tissues and a significant loss of bone tissue of the
interdental septa.

Most often, patients with type 2 diabetes develop progressive generalized periodontitis, while tooth mobility
often occurs with even a small depth of the periodontal pockets; in severe form of the disease, it is pronounced
and does not correspond to the degree of periodontal destruction. The teeth are covered with scurf, there are supra-
and subgingival dental deposits, dentition develops, which are accompanied by the occurrence of secondary trau-
matic occlusion, which often further complicates the course of the disease.

KiroueBble cj10Ba: TeHEpaIHM30BaHHBIN APOJOHTHUT, CaXapHbIA 1ruadeT, 0COOEHHOCTH KIMHUYIECKOTO IPO-
SIBJICHUA

Keywords: generalized periodontitis, diabetes mellitus, clinical features
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OTMedeHo, 9To Ha OHE HEYAOBIECTBOPUTEIILHOTO
TUTHEHUYECKOTO COCTOSIHUS MOJOCTH PTa Pa3BHBIIN-
€csl COCYCThIC, IMMYHHBIE (IcOaIaHC B IIMTOKUHO-
BOH crucTeMe) M WHEKIHOHHBIE MIPoIieccH (Tpeobia-
JIaHUE arpecCUBHOM INapOJOHTONATOIC€HHOM MHUKpPO-
(iI0pEI) TPHBOAAT K CHIDKEHHIO PE3UCTEHTHOCTH
TKaHel MapoJIOHTa M Pa3BUTHIO BBIPAYKEHHOTO BOCHA-
JIMTENBHO-TUCTPOPUIECKOTO Mpoliecca, TJIaBHOU uep-
TOW KOTOPOTO SBJISETCS MPOIrPECCHPYIOIasi AUCTPO-
(ust Bcero TKaHEBOI'0 KOMILIEKCa MapooHTa. BaskHoe
MECTO B TUCTPOPHUIECKOM IPOLIECCe 3aHUMAET Pe30po-
IMsT KOCTHOW TKaHH, KOTOpas aKTHBH3UPYETCS KOM-
TUIEKCOM (DaKTOpOB: BEIIENICHHE OCTEOKIACTOB (hak-
TOpa CEHCHOWIN3WPOBAHHBIMH JHUM(QOUUTAMH, IIPO-
BOCHAJIUTENBHBIME [TUTOKMHAMH U (Qochonunuaamu
MHUKpOOpraHm3MoB. Hambosee xapakTepHBIM TpH3HA-
KOM ITapOJIOHTHTA SIBIISIETCS] HAJIMIHME BOCTIAIUTEIBHO-
JECTPYKTUBHOTO TIpoliecca B IMApOJOHTAIEHOM KOM-
IUIEKCE, MAaTOJOTUYECKHX 3YOO/IECHEBBIX KapMaHOB,
HaJIM4YUC HaA- U IOJACCHCBBIX 3y6HI)IX OTHO)KCHHﬁ,
yOBLIb AJBBEOJIIPHOTO OTPOCTKA C Pe30pOImei Mex-
3yOHBIX MEPEropoJIoK, YTO MPUBOJUT K MATOJIOTHYE-
CKOW TMOJBMXHOCTH ¥ TPEKAEBPEMEHHON MOTEpe 3y-
00B BciIeACTBHE OBICTPOTO MPOTPECCHPOBAHMS BOCTIA-
JIUTENBHOTO-AUCTPOPUIECKOTO nporecca B
OKOJIO3YOHBIX TKaHAX [8,9,10,11,12].

MHorue aBTOpH! YKa3bIBalOT Ha B3aHMMOCBSA3b Te-
YEeHUsI MApOJIOHTUTA U €TO ATUTEILHOCTH CO CTEIIEHBIO
TSDKECTH caxapHOTo auabeTa, TEMIIbl pa3BUTHS KOTO-
pOoro HaxoOsaTCd B HpﬂMOﬁ 3aBUCUMOCTH OT CTCIICHHU
TSOKECTH caxapHoro auabeta. OOGOCTpeHUs MapoI0H-
TUTA COBMAJAIOT C YXYALICHHEM CaxapHOro jauadera,
MMO2TOMY CUHUTACTCA HCOGXOI[I/IMI)IM COTPYAHUYECTBO
CTOMATOJIOTOB U HI0KpHHOJ0r0B [13,14,15,16,17].

IMapomonTtaneueli cuaapom npu CJl oTnmuaercs
XapaKTEepHBIM HAOYXIINM, SIPKO OKpPAIICHHBIM, C IIHa-
HOTHYECKHM OTTEHKOM, JI€CKBAMHUPOBAHHBIM JIECHE-
BBIM KpaeM, JITKO KpOBOTOYAIMM IIPU 30HUPOBaHNH.
Wmerorcst mapoJOHTadbHBIE KapMaHbl C OOWMIBHBIM
THOMHO-TEMOPParndeckuM OTAEIIEMBIM U TPaHyJISIH-
sMH. 3yObl OKPHITHI OOMIIBHBIM MATKHM HAJIETOM, OT-
MeuaeTcsl OOJIBIIOE KOJMYECTBO MOAJECHEBBIX 3yOHBIX
otnoxeHuit. Hambomnee XxapakTepHBIMH IpHU3HAKAMHU
NpU PEHTICHOJIOIMYECKOM 00C/IeIoBaHuN  OOJIBHBIX
MapoJIOHTUTOM Ha (hOHE caxapHOTO AuadeTa SBISIFOTCS:
T QY3HBI 0CTEONIOPO3 U «BOPOHKOOOpa3HOEY, «Ja-
meo0pasHoey, «KpaTepooOpazHoe» pa3pylieHHe KOCTH
BOKpYT 3y0OB, NPEHMMYIIIECTBEHHO B OOKOBBIX OT/IENaXx,
B TO BpeMsl Kak BO ()pOHTAIILHOM OT/IeJIe IpeodIanaeT
CMEUIaHHBIA THUI Pe30pOUMH KOCTHOHM TKaHU (BepTH-
KaJbHBIA U TOPU30OHTANBHBIH) [18,19].

I'eHepan30BaHHBIA MApOJOHTUT y OOJNBHBIX ca-
XapHBIM AMa0eTOM 2 THIa XapaKTepU3yeTcs] KIMHUIEe-
CKOWl HEOJHOPOJHOCTBIO U MPEJCTABJICH JIATCHTHOTE-
KYIIAM W TPOTPEecCUpyonuM TedeHueM. OTMedaercs
YCTKasA 3aBUCUMOCTb MEKAY KIMHUYCCKUMU ITPOSABIIC-
HUSIMH TTATOJIOTUYECKOT'0 MPOoIiecca B MapOIOHTE U TA-
’KECTbI0O OCHOBHOTO 3a0osieBaHMs. [IpHOpPHUTETHBIMHU
9THOJIOTHYECKUMH (PAKTOPaMU Pa3BUTHS INPOTPECCH-
pytomero Tumna 3a0o0JeBaHHs SBISCTCS CMEIIAHHAS
a’poOHo-aHa’poOHast nudekuus. [Ipu sTomM ycraHOB-
JICHO, YTO M3MEHEHUS KOJIMYECTBEHHOTO M KayeCTBEeH-

HOTO COCTaBa MHUKPOOHOIIEHO3a ITAPOAOHTANIBHBIX TKa-
HEW acCOLMUPOBAHBI C UBMEHEHUSMHU B UMMYHHOU CH-
CTEME NAIMEHTOB, a BeIyIlas NaTOTeHETHIECKasi pOilb
B Pa3BUTHHU NPOTPECCHPYIOIIETO TUITA TeHEPATH30BaH-
Horo mapomontura npu CJ] 2 THma mpHHAIICKAT
c(OpPMHUPOBAHHOMY CTOHKOMY M 3HaYUTEIHHOMY BTO-
puuHOMY UMMYHOIeuIuUTy 1o THITy TH2. YV 60mbHBIX
C MPOTPECCUPYIOIUM TEUEHHEM TI'e€HEpPaln30BaHHOIO
napoaontuta npu CJ/I 2 Tuma ycTaHOBIEHa AOCTOBEP-
Hasl CBSI3b MEXJy MOKa3aTeIsIMH UMMYHHON CHCTEMBI
(akTHBaNUS UTOKMHOB) U KIIMHUYECKHMU ITPOSIBIICHHU-
sIMU 3a00JIEBaHUsI, OTMEYEHO 3HAYMMOE MOBBIIICHHE
ypoBHs mpoxaykuun WUJI-1p, ®HO-a, UJI-8, UJI-6 u
CHIDKEHHE KOHIeHTpanuu conepxanus UJI-2, NJI-4 u
NJI-10 B cBIBOPOTKE KPOBH, pa3zdaIaHCHPOBAHHE IIPO-
IIECCOB KOCTHOTO peMonenupoBanus [20,21,22,23,24].

JlecTpyKTUBHBIE W3MEHEHHS B MEX3YOHBIX ailb-
BEOJLIPHBIX MEPETOPOAKAX MPH JIATCHTHOM THIIE Tede-
HUA 3a6oneBaH1/1>1 CBSI3aHBI C IIOBBIIICHHUEM KOCTHOM
pe30pO1my (BBICOKAs SKCKPELHS KaJIbIHMsl U HEOPTaHH-
yeckoro ocdopa ¢ MOUOii, pOCT ypOBHE# copepKaHus
OKCHITPOJIMHA B MOUY€) U HEKOTOPBIM CHIKEHHEM YPOB-
Hell KocTeoOpa3oBaHMsl (CHIKEHHE YPOBHEH ocTeo-
KaJbLHA B CBHIBOPOTKE KPOBH), MPH IPOTPECCHUPYIO-
IIIEM THIIE — C BEICOKOH CTETIEHBIO PE30POIINH U PE3KAM
3aMeUIEHHEM IIPOIEcCOB KocTeoOpasoBanus. Hamm-
yue NpSIMOH KOPPEISIIMU MEXAY KOHLCHTPALHIMHI
MIPOBOCTIANINTENBHBIX LUTOKMHOB W MapKepaMHu pe-
30p0IM U 00paTHOM, ¢ MapKepaMH KOCTeoOpa3oBa-
HUs, YKa3bIBACT HAa 3HAYUMOCTH OINMOCPCAOBAHHBIX IH-
TOKHMHOBBIX MEXAaHU3MOB B Pa3sBUTUHU OCTCONNOPOTUYC-
CKOTO TMpoliecca B aJbBEOJSIPHON KOCTH OOJBHBIX
reHepaIn30BaHHBIM MapOJAOHTUTOM [25,26,27,28,29].

Amnanus JaHHBIX JUTECPATYPbl IMOKA3bIBACT, 4YTO
JIeueHHe MapOJIOHTUTa y OONBHBIX CaXapHBIM Tuade-
TOM CBSI3aHO CO 3HAUUTEIBHBIMHU TPYIHOCTSAMH B CHILY
arpecCHBHOCTH €ro Te4eHHs U Masiol 3 deKkTHBHOCTH
pa3paboTaHHBIX CIOCOOOB KOMIIEKCHOTO JIEYEHHUS.
BosbIIMHCTBO aBTOPOB CBOAAT BCE METOJIBI CHEU(H-
YECKOTro JIeYeHHs OOJBHBIX TOJBKO K PAllMOHAIBHON
Tepalnuy Bpada-dHIOKPUHOJIOTA, HE INPHHHMAs coO0-
CTBEHHOT'O AaKTUBHOT'O Y4aCTUSA B KOMIIJICKCHOM JI€4YE€-
HUU 3TOU naTosioruu. Maio yaensieTcss BHUMaHUs BOC-
CTaHOBUTEJBHOMY JICUCHHUIO, pa3paboTke U ycoBep-
LIEHCTBOBAHUIO METO/IOB HAIIPABJIICHHOMN pereHepanuu
[30,31,32].

BonpmuHCTBO UccnenoBarened CcuUTaeT, UTO
KOMILIEKCHOE JIEYEHHE T€HEPaIu30BaHHOIO MapoJIOH-
THTa IIPU caXxapHOM Juabere 2 THIIA JIOJDKHO 00s3a-
TENLHO IIPOBOJUTHCS HA ()OHE Tepaluu OCHOBHOTO 3a-
OoneBanus. [lokasaHo, 4TO ycHex JieueHHs BOCTIAJIHU-
TeNbHBIX 3a00NeBaHUM MapojoHTa y  OOJBHBIX
caxapHbIM }ll/Ia6eTOM 3aBHCHUT OT CTCIICHHU KOMIICHCA-
UK yriaeBogHOro oomeHa. [Ipu KOMIEHCHPOBAHHOM
caxapHoM nuabere JOMycKaeTcsl MpUMEHEeHHue o0Ie-
NPUHATON KOMIUIEKCHOW Tepanuu. [Ipu nexommneHcu-
poBaHHOM nnabeTe JeYeHne MapoIOHTHTA He obecre-
guBaeT HeoOxoaumoro 3ddekxra u Tpedyer ocoboro
MI0JIX0/Ia B BBIOOpE CPEJICTB MATOT€HETHYECKOTO BO3-
nevicreus [33,34,35,36].

XapakTepHo, 4TO y OOJBHBIX caxapHbIM Juade-
TOM TIPOMCXOAMT CHIDKCHHE OOILIEr0 M MECTHOTO MM-
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MYHHUTETA, YTO HETATHBHO OTPA’KA€TCs HA PE3UCTEHT-
HOCTH TapOJOHTA K MAaTOTE€HHOM M yCIOBHO-TIATOI€H-
HOU MUKpodope nonocTtu pra. Ho B TO ke Bpems He-
JOCTATOYHO SICHO ITOKA3aHO BIMSTHUE MUKPOGUIIOPHI MO-
JIOCTH PTa HA T€YEHHE PETEHEPATHBHBIX IPOLIECCOB BO
BpEMs JICUCHNSI BOCTIAIMTENbHBIX 3a00JI€BaHIN Mapo-
JIOHTa Ha ()OHE caxapHOTo Juadera.

Maienko U.C. (2005), Boposckuii E.B. (2009) u
pSA IpYTHX aBTOPOB, OCHOBBIBAsCh Ha IMOJYYEHHBIX
JTaHHBIX O POJM MMMYHHBIX HapyIllIEeHHH B MaTOreHe3e
MapoJIOHTUTA, TOBOPST O HEOOXOAMMOCTH BKIIOYECHUS
B KOMIUIEKC JIEUeOHBIX MEPOIIPUSTHI CPEJICTB U METO-
JIOB HaIpaBJI€HHOW MMMYHOKOPPEKLMH, OCHOBAaHHOM
Ha IMMYHOIHAarHOCTHKE ¥ BHEAPEHUH HOBBIX IMMYHO-
TPONHBIX IpenapaToB. Ilo UX MHEHHIO, HMMYHOKOD-
peKnus, yCTpaHsIsi HIMMYHOIIATOJIOTHIO, CIIOCOOCTBYET
MOBBIIIEHUIO 3P ()EKTUBHOCTH TPAJUIHUOHHBIX METO-
JIOB JICUEHUsI U IOJKHA ITPOBOJUTHCA HA Py C palH-
OHAJILHOH aHTHOAKTEpPHAIBLHON Tepanuel, TeM caMbIM
SIBIISSICH HEOTHEMJIEMOH YacThi0 KOMIUIEKCHOTO Jiede-
HUSl T€Hepalu30BaHHOTO MAapOJOHTUTA, YTO, B CBOIO
ouepeb, CHIDKAaeT PHUCK pPa3BUTHA PELUIUBOB U
ocioxuenuit [37,38,39,40,41].

CyiecTBylomue KOHCEpBAaTUBHBIE METOMBI JIede-
HUs Oone3Hel MapooHTa y OOJMBHBIX CaXapHBIM IHa-
6eToM 6a3upyIOTCS Ha HCIOIB30BaHUH 3HAYUTEIEHOTO
KOJINYECTBA MEAMKAMEHTO3HBIX CPEICTB U HE MO3BO-
JSTFOT B TIOJTHOM 00BEME BOCCTAHOBHTH yTPaueHHbIC B
pe3ynabTaTe  BOCHAIUTENBHO-AECTPYKTUBHOIO — TIPO-
necca TkaHu. [loOoOuHBIE peakiMu, KPaTKOBPEMEH-
HOCTBh PEMUCCHH PeOYIOT AaJbHENIIero nomucka Hanbo-
nee 3(pPEeKTUBHBIX JIEKAPCTBEHHBIX CPEACTB U paspa-
6GOTKHM HOBBIX METOJIOB U MTOJIXOJIOB K JICYEHHUIO JaHHBIX
6onbHBIX [42,43,44].

[osiBneHne B OKOJIO3YOHBIX TKAHAX MapOJIOHTO-
MaTOTEHHBIX MHUKPOOPTaHU3MOB Ha (JOHE BTOPHUUHOTO
UMMYHOJIe(pUIINTA 3HAYUTEIBHO YBEIMYMBAET PHUCK
pa3sBUTHS PE3KONPOrPECCHPYIOLIET0 BOCHAIHUTENBHO-
JIECTPYKTUBHOTO IIPOLECCA B MAPOAOHTE, TPYIHO MOJA-
JIAIOILErocsl TPaJUILMOHHBIM METOJaM KOMILIEKCHOTO
JIEYEHMsI, IMEIOLIEr0 CKIOHHOCTh K IOCTOSSHHOMY pe-
uAnBUpoBaHUI0. OCOOBIE TPYIHOCTH BO3HUKAIOT MPH
BBITIOJHEHHUH JIeueOHO-TIPODHIAKTUIECKUX MEPOTIPHS-
THH y JIHII, CTPAJAONINX T€HEePATN30BaHHBIM MTApOIOH-
TUTOM TpU caxapHOM Juabere MepBOro M BTOPOTO
TUIA. YYUTBIBas, YTO y OOJIIBHBIX caXxapHBIM THa0eTOM
HaOoaeTcs HEe TOJBKO CHMIKEHHE T'YyMOPAIBHBIX U
KJIETOYHBIX ()aKTOPOB MECTHOW 3alMTHI MOJOCTH PTa,
HO M TIOpaKeHHE COCYIOB W HM3MEHEHHE OOMEHHBIX
MPOLIECCOB, MOXHO MPEATIOI0XKUTh, YTO Ha 3TOM (hoHE
3aboJIeBaHNE NPOTEKAET CO 3HAYMTEILHBIMH JIECTPYK-
THUBHBIMU U3MEHEHHUSIMH, YTO TPpeOyeT BO MHOTHX CITy-
Yasx NpuOeraTh K peKOHCTPYKTUBHBIM METO/IaM Jiede-
HUS MIApOJIOHTUTA. B muTepatrype UMEIoTCs CBEACHNUS,
YTO HEPEAKO OMEepaIii B MOJOCTH PTa, OCOOEHHO Y
OOJBHBIX C COMYTCTBYIOIIMMH 3a00JI€BaHUSIMHU, TIPOBO-
JIITCS B YCIOBHUSX MOBBIIIEHHOTO PUCKA Pa3BUTHS BOC-
MAINTENBHBIX OCIOKHEHUH B paHe M JECTPYKTUBHBIX
U3MEHEHUH B MO3]HEM MOCIEONEePAllMOHHOM NEPUOJE
[45,46].

C coBpeMEeHHBIX MO3ULUI MEAUKAMEHTO3HOE JIe-
YEeHUE JODKHO COYETaThCs C PALMOHANBHBIMU XUPYP-
THYECKUMH BMEIIATeIbCTBAMH, HalpaBJICHHBIMU Ha

yIaJICHHE TTaTOJIOTUIECKH N3MEHEHHBIX MTapOJOHTANb-
HBIX TKaHEH, yCTpaHEeHHE MapOJOHTAIBHBIX KAPMAHOB.
Oco0y10 aKTyalbHOCTh MPHOOpPETaeT BO3MOXKHOCTH
UCTIONB30BAHMS XUPYPTUIECKUX METOAMK, ITO3BOJISIO-
IIMX 9aCTUYHO BOCCTAHABIMBATh KOCTHBIE MEXK3YOHBIC
CTPYKTYpPBI JIbBEOJIIPHBIX OTPOCTKOB ITyTEM IPHMe-
HEHHsI OCTEOIIACTUUECKUX MATEepPHalIOB U U30JIUPYIO-
KX MeMOpaH I HaIllpaBJIEHHOM pereHepauu KocT-
HOM TKaHH.

[Tpn Xupypru4eckoM KOMILJIEKCHOM JIEYEHUH I1a-
POJOHTHUTA Y OOJILHBIX CaxapHbIM 1nabeToM MUHra3oB
I'.T"., ®aitzynuna J[.b. u coaBropsl (2009) mpennarator
UCTIONB30BaTh TPaHCIUIAHTAT OworaHT. Ilo MHEHHMIO
aBTOPOB, OMOIUIAHT CHOCOOCTBYET APPEKTHBHOMY Te-
MOCTa3y, OKa3bIBa€T IPOTHBOBOCIAIUTEIHFHOE W MPO-
TUBOMHKpPOOHOE AEHCTBHE U 1O OCTEOILIACTHYECKUM
CBOMCTBaM MPEBOCXOIUT KOCTHBIH TpaHCIUIAHTAT, CO-
3Ma€T ONTHUMAJbHBIC YCIIOBHUS ISl PETCHEpalluu paH,
yCTpaHEHUs] METabOJIMYEeCKUX HapyIIeHUH, yIydIiaeT
peoJioruyeckre CBONHCTBA KPOBH, MO3BOJISET CHU3MUTH
ONAaCHOCTh Pa3BUTHA INOCIEONEPAIIMOHHBIX OCIIOXKHE-
Huu [47,48].

Croiiok A.M, ITopuk B.II. u coaBTopst (2007)
MIPEAJIaraoT Croco0 OCTEOIUTACTHKU allbBEOJISIPHOTO
OTPOCTKA YEINOCTEH, MPU KOTOPOM Ul BOCCTAHOBIIE-
HUsI 00beMa yTPAueHHOW KOCTH HCIIONB3YIOT IOHOP-
CKYIO CMECh, IIPUTOTOBJICHHYIO U3 KOCTHOIIACTUIHHIX
MarepuanioB cepun  «OcTteomnacT», 0OOTaIIEHHYIO
TPOMOOIIUTAMH IIIa3Mbl KPOBH OOJNBHOTO, ¥ BHECCHUE
€e B I0CJIeONepaliOHHbIE Ie()EeKThI ATbBEOJIIPHON KO-
CTH, TJI€ B TOHOPCKYIO cMech 100aBisaioT « OPBUCOJID»
B COOTHOIIEHNH K 00beMy ma3Mmel 1:1. Ilpu aTom ce-
YEeHHEM M OTCIOCHHEM CIH3UCTO-HAIKOCTHHYHOTO
JIOCKyTa 00EeCTeYMBAIOT JOCTYH B 30HY KOCTHOM Je-
CTPYKIHH, 3ar0TaBJIMBAIOT 00OralleHHyI0 TPOMOOLH-
TaMH{ ayTOIUIa3My KPOBHM TAILlMEHTa IyTeM LEeHTpH(Y-
TMPOBaHMS BEHO3HOW KPOBH, OT)KUMAIOT TPOMOOIH-
TapHBIA Teb U K TMOJXYYCHHOU TTa3Me, 00orameHHO’
tpoMbormramu, nobasisror «IPBUCOJI», mepeme-
IIMBAst €ro ¢ KOCTHOIIIACTHYECKUX MaTepHalioM Cepruu
«Octeomact». OOpa30BaBLIyIOCS TOHOPCKYIO CMEChH
BHOCSIT B KOCTHbIE JIe(hEKThI IBYMS] TOHKUMH CIIOSIMH U
3aKpBIBAIOT MeMOpaHaMH, U3TOTOBICHHBIMU U3 TPOM-
OouuTapHOTO ayToreis kpoBu. Pany ymmBaroT [49].

Astoper Camelo M., Nevins M. (2001) mpema-
raroT crocod xupyprudeckoro jgeuerus I 1, Bkiarouaro-
A TPUMEHEHUE OCTEOIJIACTUYECKOr0 MaTepuaina
«Bi0-Oss» Kak HOCHTEJNSl ayTOT€HHBIX ME3CHXMMaJlb-
HBIX CTBOJIOBBIX KJIETOK M OaphepHOH KOJUIareHOBOH
MemOpanbl «Bio-Gide». Bo Bpemsi mapomoHTasibHOM
olepanyy OTOMPAalOT ayTOTEHHYI0 KOPTHKAJIbHO-TYO-
4aTyl0 KOCTb, KOTOPYI H3MENbYalOT, CMEIIUBAIOT C
KOCTHBIM MHHEpaJioM «Bio-Oss» B COOTHOIICHUH MacC
1:1, IponUTHIBAIOT cMeCh (PU3MOIOTHUECKUM PACTBO-
pOoM, IIeNaloT W3 Hee OCTEOTEHHBIN TpaHCIUIaHTaT U
HaKJIaIpIBAalOT Ha Hero MeMOpany «Bio-Gide». B aTux
YCIOBHSAX NMPHUMEHEHNE ayTOT€HHON KOCTH, KOCTHOTO
marepuana «Bio-Oss» u 6aprepHoit MemOpaHbl «Bio-
Gide» obecnieunBaeT pereHepani0 KOCTHOW TKaHU U
MIPEAOTBPAIAET BPACTAaHHE JIMUTEIHAIBHBIX 3JEMEH-
TOB B OCTEOTpONHbIN Marepuan [50,51].

Hpyroii croco® xupyprudeckoro neuenus [TI,
npeanoxxeHueld IlanbkeBuy AWM., Kaiipames W.IL.,
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Boramoga JI.4. (2010) xapakTepu3yercst CTUMYJISIAEH
perapaTUBHOM pereHepanyu KOCTHOW TKaHU IyTeM
NPUMEHEHUST ayTOT€HHBIX ME3CHXHMAaJIbHBIX CTBOJIO-
BBIX KJIETOK KpPOBH, HOCHTEIEM KOTOPBIX SBISIETCS
KOCTHOIDIacTH4IecKknit Marepran «Bio-Ossy, B TeueHne
JUTUTEBHOTO BPEMEHH 3aMETAIONIHICS KOCTBIO U 1103~
BOJLIFOLIMI YAEP)KUBATh CO3JAHHBIA 3aHOBO 00BEM
TKaHell. [ mpenympeXkAeHus BpacTaHUsl SIUTEIH-
aJIbHBIX AJIEMEHTOB B OCTEOTPOIIHBIN MaTepHual IpuMe-
HSIOT OapbepHyto MeMOpany «Bio-Gide» [52,53].

I'epentox B.1., UnekoB H.M. (2004) npennoxuiu
MeTron xupyprudeckoro yeuenus I'Tl, Bkatogaromuii B
cebs 3a00p KPOBHU MAIMEHTa, U3 KOTOPOIl ITyTeM IieH-
TpuyTHpoBaHUS BHIICISIIA ayTOTCHHBIH Telb (HO-
puHA, 000TaIeHHBIA TPOMOOIIUTAMHI B U3TOTaBINBAIH
U3 MIOCJIEHETO ayTOTCHHBIE MEMOpPaHbI, KOTOPBIMH I0-
KpBIBAJIM Ae(EKT KOCTHOI TKaHM MapoJoHTa. B kaue-
CTBE OCTEOTPOITHOTO MaTepHajia UCTIOIb30BAIN CHHTE-
trdeckuit ruapokcuanatut «KEPT'AID» B couetanum ¢
M3MEJbYCHHBIM TelleM, 000TaleHHBIM TPOMOOLIUTaMH
u ¢ubpunom. IloBepx mMOMY4YEHHOH KOMIIO3ULINH
HaKJIa/IbIBAJIM ayTOMEMOpaHy U3 Toro e reis [54,55].

Henocratkn npuBeAEHHBIX BBINIE KOMOWHHPO-
BaHHBIX MeTo10B JieueHus [T o0ycioBiIeHs! mpoxo-
JKUTEIBHOCTBIO 32)KUBJICHUS TIOCIICONIEPALMOHHBIX PaH
(mo 14 nHeit), mosiBIICHIEM OTEKOB U THIIEPEMHUH JCCEH,
MHUTparyeli, CMEIEHHEM 4YacTHIl KOCTHOIUIACTHYE-
CKOT'O MaTepHasa U3 MapoAOHTAILHOTO Ae(eKTa, cia-
6011 HaZIEeKHOCTHIO (PUKCAIIMH YJacTKa BOCCTAHOBIICH-
HOTO Jle(heKTa KOJUIareHOBBIMH MeMOpaHaMH, TPYIHO-
CTSIMU IIPUINACOBKHU KOJUIAr€HOBBIX MEMOpaH K HieldKam
3y0O0B, PUCKOM HX OTTOPIKEHUS, TIOSABJICHUEM PELIECCUU
JICCHBI B OT/IaJICHHOM IOCJIEOIIEPallMOHHOM CPOKE, TH-
nepecre3reil TBEpAbIX TKaHel, HeI0CTYTHOCTBIO 00pa-
30BaHUsI KOCTH U BOSHMKHOBEHHEM MOJBIKHOCTH 3y-
60B. C apyroil CTOpOHBI, HCIOJIb30BAHHE ME3CHXH-
MaJIbHbIX KJIETOK KpPOBH CYIIECTBEHHO 3aTpPyIHSIET
JIeYeHHE M0 TPUYMHE HCIIOIb30BAHMS JIOPOTOCTOS-
mero o0opysoBaHus U TpeOyeT ONpeesICHHBIX MpakK-
THYECKUX HaBbIKOB [56,57,58].

[TpumeHnsieMble CHHTETHYECKHE KOCTHOILIACTHYE-
CKHE MaTepHalIbl XapaKTePH3yIOTCS TOIBKO OCTEOKOH-
JYKTUBHBIMH CBOMCTBaMHM, a ayTOT€HHBIH (hUOpPHHO-
BB T'ellb KaK B U3MENbUEHHOM, TaK U B MEMOPaHHOMN
¢opMax - OrpaHHYEHHBIMH OCTECOMHAYKTHBHBIMH
cBoiictBamu. IIpu 3TOM cMech reiisi U CUHTETUYECKOTO
THIPOKCUANATUTa IOJIy4yaeTcd HEOJHOPOAHOM M 3a-
TPYAHSAET BO3MOKHOCTh MOJIEIUPOBAHMS U BOCCTAHOB-
JICHUsI aHATOMHUYECKOH (hOPMBI yTpaueHHOH KOCTHOM
TKkaHH. KocTHbIE eeKThl B 3THX YCIOBHUSIX OCTAFOTCS
YaCTUYHO 3alOJIHEHHBIMH B PE3yIbTaTe CMEIICHUS
KOMITO3UIUH MOCJIE HAloXeHus! BoB [59,60].

Takum 06pa3oMm, BBITIICH3IIOKEHHBIE TAHHbBIC CBH-
JIETETBCTBYIOT O TOM, YTO JICUCHHE Te€HEpPaIN30BaH-
HOTO mapogoHTHTa y 60mpHEIX CJI 2 THIa 3agacTyio
Manno3(}}eKkTuBHO, Tak KaK HapALy ¢ MPodhecCHOHab-
HBIMH THUTHEHHYECKUMH MEPOIPHUATHSIMH TIPHMEHS-
IOTCSI B OCHOBHOM aHTHOAKTepHaIbHBIE ¥ IPOTHBOBOC-
HaJMTeNbHBIE cpeacTBa. B mocnennee Bpems Oombiioe
BHUMAaHUE yJENAeTCsl POJIM UIMMYHHOH CUCTEMBI B Ma-
TOTeHe3€e JIAHHOTO 3a00JIeBaHMsl. Y CTAaHOBJICHA YETKas
CBSI3b MEK/1y OCOOCHHOCTSMH KJIMHUYECKOTO IPOsIBIIE-

HUSI TEHEPAJIN30BaHHOTO MApOJOHTHTA W HAPYIICHH-
SMH MECTHBIX MMMYHOJOTHYECKUX 3alUTHBIX PeaK-
LU, SBJISIOIIUXCS BO3MOYKHOM NMPUYMHON pa3BUTHUSA
KpaiiHe HeOJIaronpHsATHOTO TEYEHHUS! BOCHAIUTEIBHO-
JECTPYKTUBHOTO TIpoliecca B maponoHTe. MHTETpas-
HBIM BBIPQ)KEHHEM PEAKIUH MMMYHHOH CHCTEMBI Ha
9TO SBJAETCS MOSIBIEHHE BTOPUYHON UMMYHHOH HENO-
CTaTOYHOCTH, XapaKTepHU3ymolleiicd Kak yrHeTeHUEeM
BCEX 3BEHbEB MMMYHMTETA, TaK U CTUMYJLIIUEH HM-
MYHHOT'O OTBETa Ha ()OHE HETIOJIHOLIEHHOCTH KOOoTepa-
UM UMMYHHBIX KJIETOK; B Pe3yJbTaTe Yero MpoHCXo-
JSIT CyIIECTBEHHBIC U3MEHEHHSI B MUKPOOHOLICHO3€ T1a-
POJOHTANBHBIX TKaHEH: 3IMMUHAILMS aHTHOMOTHKOB,
TIOSIBJICHHIE HOBBIX IITAMOB YCIIOBHO-TIATOTEHHBIX 1 HE-
MATOT€HHBIX aHa’poOOB (B TOM YHUCIE W crenugudie-
CKHX).

B Hacrosmee Bpems mpeiaraercsi 00JbIIOe KO-
JIMYECTBO KOHCEPBATHBHBIX M ONEPATHBHBIX METOIOB
JIeueHus1 OOJIbHBIX TCHCPAJIM30BAHHBIM MApPOAOHTHU-
TOM, Ha (pOHE CONyTCTBYIOLIEH marosoruu. Hesacmy-
JKCHHO MaJi0 BHUMaHUA YACJIACTCA MPCAYIPECIKIACHUIO
OCJIO)KHCHHH IIOCIIe MpOBEACHUA OICPATUBHBIX BMC-
IaTeIbCTB Ha MapoJoHTe. B moctynHol nuteparype
HaM HE Y/1aJI0Ch BCTPETUTDH MTATOTCHETHYECKHX IIOIX0-
JIOB K MPO(HIAKTHKE PEIUANBOB BOCTIAIUTEIBHO-E-
CTPYKTHBHBIX SIBICHHMH B IApOJOHTE B OTHAJCHHBIC
CPOKH M K IPO(MIIAKTHKE OCTEOJECTPYKINH, 3aKJII0Ya-
olIeHCS B BO3ACHCTBUN Ha MECTHBIE HMMYHOJIOTHYE-
CKHE MEXaHU3MbI 1 OOMEHHBIE TKAHEBBIC ITPOIIECCHI.

B 3TOM OTHOLIEHUH GOJIBLION MHTEPEC BHI3BIBACT
npenapat «JIukonuay, sABISIOIUNACI UMMYHOMOIYJIS-
TOPOM M YCIEIIHO NPUMEHSIOUIMIICS B HACTOSILEE
BpEMS IIPH TEPANUHU IUPOKOTO Kpyra HMMYHOIIATOJIO-
THYECKUX COCTOAHUH [57,60]. bonbmue HageXapl BO3-
JIaraloTCsl HAMH Ha UCTIOJIb30BaHUE y OONBHBIX FeHepa-
JIM30BaHHBIM MApOJIOHTUTOM, CTPAAAIOIINX CAXapPHBIM
arabeToM 2 TUNa, ¥ TAKUX METOIOB BO3JCHCTBHS, KO-
TOpble OBl OJJHOBPEMEHHO CIIOCOOCTBOBAIM YIIydIlle-
HHUIO MHUKPOLMPKYJIATOPHBIX HapyIIEHUH W CTHUMYJIH-
poBa OOMEHHBIE TPOIIECCHl B TKAHSX MMApOJIOHTA.

Taxum 00pa3oM, IpUMEHEHNE TOIBKO XUpypruye-
CKHX MeTOJI0B Oe3 JasbHeiiniero HabmoieHus 3a 60Iib-
HBIM W TNPOBEACHUA NPOTUBOPCHUIUBHOIO JICUCHUA,
KakK [TPaBuIIo, IPUBOJUT K KPATKOBPEMEHHOI! cTabMIIu-
3allMM Tpolecca M B JalbHEWIIEM MOXXET YCKOPUTH
pasBuTHE 3a00JI€BaHUSI.
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OOTOJUHAMIYHA TEPAIIA B KOMIIVIEKCHOMY JIKYBAHHI 'EHEPAJII3OBAHOI'O
HAPOJOHTHUTY

Jponux L1

BJ[H3Y «Byxosuncokuil 0epicasHuil MeOudHull yHigepcumemy
acucmenm xaghedpu Xipyp2iunoi crmomamono2ii ma wjenenHo-muyesoi Xipypeii

PHOTODYNAMIC THERAPY IN A COMPLEX TREATMENT OF GENERALIZED
PERIODONTITIS

Dronyk L.1.
«Bukovinian state medical universityy

assistant of the department of surgical dentistry and maxillar-facial surgery

AHoTanis

Cepen BeMKOT KITBKOCTI CTOMATOJIOTIYHUX 3aXBOPIOBAHb € TaKi XBOPOOH, SIKi 3yCTPIHYaAIOThCS B IEPEBAXKHOT

O1IBLIOCTI JItO/IeH, 30KpeMa, TAKMMH € 3aXBOPIOBaHHS TKAaHMH MapoJoHTa, Ha siki B YKpaiHi crpaxae Big 80 no
90% HaceneHHs. PO3BUTOK MapOJJOHTUTY XapaKTEPU3yETHCS MOJIETIONOTIYHICTIO, TPOTE, AOMIHYIOYHM (akTopom
€ MikpoOHa ¢uopa. [Ipy 11bOMY BCTaHOBJICHO, IO 3aXBOPIOBAHHS MOXe OyTH BUKIWKAaHE PI3HUMH OaKkTepismu,
10 3aCEAI0Th POTOBY ITOPOKHUHY.

[TpoBenenuii anani3 KIiHIYHAX PE3YNIBTATIB JIKYBaHHS XBOPUX OCHOBHOI I'PYITH 1 TPYIH MOPIBHSIHHS MOKa-
3aB, II0 BUKOPUCTAHHS B CXeMi JIiKyBaHHsS (oronuHamiuHOi Teparii cucremoro «Helbo» cTBoproe ontumanbHi
YMOBHU Ui HIBUJAKOTO YCYHCHHS OCHOBHUX KJIIHIYHUX O3HAK 3aXBOPIOBAHHA B TKaHUHAX IMAapOJAOHTY XBOPHUX Ha
XPOHIYHUI TeHepalli30BaHNH TApOJIOHTHT.

Abstract

Among the large number of dental diseases, there are such ones that occur in the overwhelming majority of
people. Such diseases include periodontal tissues diseases: its morbidity in Ukraine is from 80 to 90% of the
population. Ethyology of periodontitis is characterized by different factors, however, the microbial flora is the
dominant factor. It has been found that the periodontitis can be caused by various bacteria that are situated in the
oral cavity.

The analysis of the clinical results of treatment of patients in both main group and comparison groups showed
that the usage of the photodynamic therapy system called “Helbo” provides optimal conditions for the rapid elim-
ination of the main clinical manifestations of the disease in the periodontal tissues in patients with chronic gener-
alized periodontitis.

KarouoBi ciioBa: renepainizoBaHuii MapooOHTHT, OiolieH03, (hOoTOAMHAMIYHA Tepaltis, MikpoOHa ¢uiopa.

Keywords: generalized periodontitis, biocenosis, photodynamic therapy, microbial flora.
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AKkTyalbHicTh TeMH. Cepel BEMHKOi KiTbKOCTI
CTOMATOJIOTIYHUX 3aXBOPIOBaHb € TaKi XBOPOOW, sKi
3YCTPIYarOTHCS B MEPEBAKHOI OUNBIIOCTI JFOAEH, 30K-
peMa, TaKHMH € 3aXBOPIOBaHHS TKaHMH MAapoJ0HTa, Ha
aki B YkpaiHi ctpaxzaae Big 80 mo 90% HaceneHHs.
JlaHa HO30JIOTIYHA OJAMHHI CTAHOBUTH HE TIIBKH Me-
JUYHY a 1 colliayibHy poOJieMy, CYTHICTb SIKOT BU3HA-
Ya€THCSl BUCOKOIO TTOIIMPEHICTIO, BAXKKICTIO Iepediry,
JIOBIOTPHUBAJIMM JIKYBaHHSM, YaCTUMH PELUANBAMHY,
1110, SIK HACJIJIOK, CIIPHS€ AECTPYKTUBHUM IIPOIECaM B
TKaHMHAX MapOJOHTAJIBHOTO KOMILIEKCY Ta IPHU3BO-
JITH 710 BTpaTH 3y0iB.

P03BUTOK TApOAOHTUTY XapaKTEPU3YETHCS MOie-
TIOJIOTIYHICTIO, TIPOTE, JOMIHYIOUNM (PaKTOPOM € MiK-
pob6Ha iopa. [Ipu IbOMy BCTaHOBIICHO, IO 3aXBOPIO-
BaHH: MOXe OyTH BUKIIMKaHE Pi3HUMHE OaKTEpPisMH, 1110
3aCeIII0Th POTOBY ITOPOXKHUHY, Ha CHOTOJHIIITHIN I1€Hb
BOHM BKJIIOYAIOTh JEKiTbKa JECATKIB HalMEHYBaHb
YMOBHO-IIaTOT€HHUX 1 MAaTOTEHHUX MiKPOOPTaHi3MiB,
BiTHECEHUX 10 30YIHUKIB 3amabHO-ACCTPYKTHBHOIO
NpOLECY B MAPOJOHTAIBHUX TKAHHHAX.

Ha gymky 0arathox JOCIITHHUKIB PO3BUTOK 3aXBO-
PIOBaHHSI 3aJISKUTh BiJ| 3araJIbHOrO CTaHy PEaKTHBHO-
CTi OpraHi3My, HasBHOCTI 3araJlbHOCOMAaTHYHUX XBO-
pob, CTOMATOJOTIYHOrO CTAaTyCy MAIli€EHTa, 30KpeMa,
CTaHy TiTi€HU MOPOKHIHH POTA.

Bimomo, mo martoreHHa nis OakTepild MPOSBIS-
€TBCS TIOJBIIHO, TO-Tiepire Oe3rmocepeHbO TOKCHY-
HOIO JIi€10, KA BUKJIMKAE 3aMaJICHHS 1 IECTPYKIIO TKa-
HHH [apoJIOHTY, MO-/IPYTe, OIOCEPEIKOBAHO, KOJIH 3a-
MYCKAEThCS LIINH KOMIUIEKC IMyHONATOT€HETHYHHX
MEXaHI3MIB y BIIOBIZb Ha MiKpOOHY arpecito. Bpaxo-
BYIOYH Il OCHOBY JIIKyBaHHs MAli€HTIB 13 3aXBOPIO-
BaHHSIMH I1apOJIOHTa CTAHOBUTHh KOMOIHOBaHa Tepartis
i3 BUKOPHUCTAHHSAM PI3HOMAHITHUX MEIMKaAMEHTO3HHUX
3aco0iB. [Ipu IbOMY iCHY€ PH3MK BHHUKHEHHS YCKIIa -
HEHb, 10 TOB’S3aHI 3 MPUHOMOM MEIMKaMEHTO3HHX
Tpereparis.

TpaguniiHo marieHTaMm i3 XBopoOaMu MapogoHTa
1, 30KpeMa, TapOJOHTHTOM IPOBOIMUTHECS HpodeciiiHa
Tiri€eHa MOPOKHUHH POTa, MiCIIeBe BUKOPUCTAHHS aH-
THUCENTHYHUX Ta MPOTU3ANaJIbHUX 3aCO0IB a TaKOX,
NPU HAsBHOCTI THIMHUX BUIICHb 3 MAapOJOHTAIBHUX
KHIICHb, CHCTEMHA aHTHOI0THKOTEpAIlis, sika, BOIHO-
Yyac, MOXKE BUKIIMKATH HeOa)kaHl ajepriuHi peakuii,
CHPUATH TOpYIIEHHIO OanmaHcy oOmiraTHOl MiKpod-
JIOpY TIOPO’KHUHY POTa, BUHUKHEHHIO aHTHO10THKOPE-
3UCTEHTHOCTI MiKpOOPTraHi3MiB.

Mera gocrainxenHs. BusHauntu e(eKkTUBHICTH
(oroarHaMivHOT Teparii B MOPIBHSHHI i3 3aCTOCYBaH-
HSIM CHCTEeMHOI aHTHOIOTHKOTepaii B JIIKyBaHHI reHe-
pajIi3oBaHOTO MapOJOHTHUTY.

Marepianu i meToau gociaimkenHns. s gocsr-
HEHHS MOCTaBIeHOi MeTH 0yJ0 BimiOpaHo 43 mamieHTH
BikoM Bix 30 1o 55 pokiB y sIKMX OyB BCTaHOBIECHHUI
JiarHo3 reHepaiizoBanuii mapoxontut I i Il crymens
TSHKKOCTI 3 HassBHUMH BOTHHIIIAMU TiOpei y MapoI0H-
TtanpHUX kumeHsx . Cepen gocnimkyBaHux Oynmo 24
(55,8 %) xinok i 19 (44,1%) 40NOBIKIB.

Bepuoikauis niarHosy reHepanizoBaHHH IOpO-
JOHTHT IPYHTYBAJIaCh y BIAIIOBIIHOCTI 10 pEKOMEHa-
uiii H.®. Jlanunescekoro i A.B. bopucenko, 1o Bpa-
XOBY€ HasIBHICTb:

- CHMIITOMATHYHOTO TiHTIBITY;

- TApOAOHTAILHHUX KUIICHb;

- TpaBMaTHYHOI OKITIO3ii;

- TporpecuBHOi pe30pOIii KiCTKH KOMipKOBOTO
BiJIPOCTKA IIIETICTL.

KputepisiMu BKIIIOYCHHS MAI€HTIB y JOCIHIi-
JokeHHst Oyiu: BiK Bif 30 1o 55 pokiB, BCTaHOBJICHUH
JiarHo3 reHepanizoBanuit mapogontur I-11 cr. Baxkko-
CTi, BIJICYTHICTh HA MOMEHT JIOCJIJ[)KCHHS 1HIIKX iH(e-
KLIHHO-3aMaJIbHAX Ta 3arajJbHOCOMaTHYHUX 3aXBOPIO-
BaHb, 1110 BUMAraJiv JiKyBaHHs B MIOTOYHU#I niepiof. Bcei
MAI[IEHTH OTPUMANIH JIETalbHY 1HPOPMAIIit0 PO 0CO0-
JUBICTP 1 METY MPOBEACHHS KIiHIYHUX Ta TePaleBTHI-
HUX 3aXO0J[iB, 03HAHOMIIINCH i3 MPOTOKOJIOM KOMILICK-
CHOTO JIIKYBaHHS.

[Tix gac 300py aHAMHE3y 3BEpTaIH yBary Ha cKa-
PTH MAL€HTIB, PEKUAM TiTi€HIIHOTO JOTIISATY 3a MOPO-
JKHHHOIO pOTa Ta 3aCOOM Tiri€HH, IO BHUKOPHCTOBY-
BaJIM JOCIIIDKYBaHi.

HaiinommpeHimMuy ckapraMu y XBOpUX Ha reHe-
pasi3oBaHU MapONOHTHUT OyJIH: KPOBOTOUHUBICTH SCEH,
IO BUHMKaJa TPH YMWINEHHI 3y0iB 1 NMpHM BXXUBaHHI
TBEpAOI 1K1, AMCKOM(OPTHI BIAYYyTTs B TKAHHHAX SICEH,
SIKI CHOCTEpIraiich MiJl 4ac 3aroCTPEHHS 3alaibHOTO
MIPOIIeCy, PYXOMICTh 3y0iB, HETIEPEHOCUMICTh XOJIO0-
BUX TOJAPA3HUKIB, HEMPHEMHHHN 3amax 3 MOPOKHUHU
pora.

[Ipu 06’ eKTHBHOMY OTJIAI BUSBISUTH IIOMIpHY Ta
BUpa)XKEHY TilepeMilo Ta HaOpSK TKaHHH SICEH, TapoI0-
HTaJbHI KHIIEH] IITUOMHOI0 Bix 4 10 6 MM., Haj SCEHHI
Ta i’ ICeHHI 3yOHI BiAKJIAJCHHS, MATOJIOTIYHY PYXO-
MICTb 3yOiB.

[pu kIiHIYHOMY AOCIIKEHHI CTaHy TKaHUH I1a-
POJOHTY 1 aJsi 00 €KTUBHOI OLIIHKM OTPUMaHHUX pe-
3yJIbTaTiB BUKOPUCTOBYBAJIH MapaKIIiHIuHI TECTH:

- inpgekc ririean — Green-Vermillion (1964);

- iHAeKc KpoBOTOUMBOCTI siceH Muhleman (1971)
B Monudikarnii Cowell (1975);

- mapoaoHTaNbHUH iHaeKce Russel (1956);

- Oem3mmuHOBa 1poba (Parma).

3 MEeTOI0 BU3HAYEHHS JECTPYKTUBHUX 3MiH B KicC-
TKOBIH TKaHUHI aJbBEOJIIPHHUX BiIPOCTKIB IIEJIEI IPO-
BOJIMJIM PEHTI'€HOJIOT1YHI JIOCIIKEHHS. 3 Li€I0 METOO
OyB 3acTOCOBaHMIi MeTO/1 opTonianToMorpadii. Penrre-
HOJIOT1YHI JOCIIHKEHHS MPOBOIIN 33 CTaHIAPTHOIO
METOJIKOI0 OTpUMaHHS 3HIMKiB. OTpHUMaHi JAaHi aHa-
Ji3yBany Ha Bi3iorpadi 3a JOIOMOTOI0 IPOrpaMHOIO
3a0e3nedeHHs, sIKe JOIa€ThCs 10 arapary.

OTKe, BUKOPUCTAHHS ONMCAHUX METOJIB KIIiHIY-
HOTO 1 PEHTTCHOJOTIYHOTO0 OOCTEKEHb JI03BOJISIE
00’€KTHBHO BH3HAYaTH TSDKKICTH 1 aKTUBHICTH IPOSIBY
TeHEepaJli30BaHOTO IAPOJOHTHUTY, OLIHUTH JAWHAMIKY
3MiH OCHOBHHX KJTiHIKO—PEHTTEHOJIOTIYHUX O3HAK 3a-
XBOPIOBAHHS JI0 JIIKYBaHHS i TICJI HOTO 3aBEPIICHHS.

Ipu mocmimkenni inmekcy Green-Vermillion
OyJ10 BCTAaHOBJIEHO, IO JIUIIE B HE3HAYHOTO YUCIIa 0Ci0
peECTpyBaBCS 3aIOBUIBHHN TITIEHIYHUN CTaH POTOBOL
mopokHUHH (16,6 %), B peITi — XapakTepu3yBaBcs SIK
HE3aJI0BUILHUAN Ta HOTaHUM.
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Tabmmms 2.
Ioxa3HuKH ririeHivHOrO0 iHAEKCY Y XBOPHX HA reHepaJIi3oBaHui
NMaPOJAOHTHUT A0 MOYATKY JikyBaHHs (M£m).
Kuiniuni rpynm ingexc Green-Vermillion
OcHogHra rpyma (n = 21) 2,1+0,34
I'pymna mopiBHstHs (N = 22) 2,05+0,3
Ta6mums 3.
OcHOBHi mapakJIiHiYHi TOKAa3HUKH 10 JiKYBaHHA.
Kniniuni rpynu H?g ;:s:zgg;g?ﬂ Tunexc K?g;ﬁ:)o HHBOCTI I'muOvHa MapoAOHTAIBHHUX KHUIICHB (MM.)
OcHoBHa rpyna
(n=21) 4,19+0,6 2,12+0,47 4,09+0,53
I'pyna nopiBHsiHA
(n=22) 4,22+0,5 2,08+0,4 4,03+0,66

Jlyis BU3HAUCHHSI MIMOWHY 1 Tomorpadii mapoaoH-
TaJIbHUX KUIIEHb BUKOPHCTOBYBAJIU MapOJIOHTOJNIOTIY-
HUM 30HA. [ TMOMHY MapooHTaIbHOT KHIIEH] BUMIpIO-
BAJIN Bif[ ICEHHOTO KPAo JI0 IHA OCHOBH MapOJIOHTAb-
HOI KWIIeHI. BUMiproBaHHS MPOBOAIIN 3 MEAialbHOI,
JUCTATBbHOI, 30BHINIHBOI Ta BHYTPIIIHHOI MOBEPXOHB
3y0iB.

JlikyBaHHS MOYMHATH 3 iHPOPMYBaHHS MMALIE€HTIB
PO POJIb Tiri€HH POTOBOI MOPOKHUHYU Y BUHUKHEHHI
Ta PO3BUTKY 1H(EKIIIHHO-3aaIbHOTO MPOIIECY B TKa-
HHUHaX MapoJIOHTY.

Ilepen mpoBeACHHSIM JIIKyBaHHS 371 CHIOBAJINCH
npodeciiiHi ririeHiYHi BTpy4aHHs, CIPsSMOBaHI Ha yCy-
HEHHSl MICLUEBHMX IIKIJUIMBUX YWHHUKIB. OcoOnuBy
yBary MpuAIBUTH peTeIbHOMY BHIAJICHHIO 3yOHHX Bijl-
KJIaJIeHb 1 TATOJIOTIYHO 3MIHEHHX TKaHWH I1apOJOHTa-
JbHUX KWIIEHb. BupjaneHHs 3yOHHX BiAKIageHb MpO-
BOJIMJIOCS. 33 JIOTIOMOTOIO YJIBTPa3sBYKOBOTO CKaJyepa.
Iepen 1 micns BUnaneHHAM 3yOHUX BiAKJIAICHD Mallie-
HTaM INpoBoauiacs oopobka nopoxkHuHM pota 0,05%
PO3YMHOM XJIOpPreKCUAMHY. BunaneHHs naroyioriyHux
TKaHHH 3 NapoJIOHTAILHUX KHILIEHb NPOBOJIMIIM 32 J10-
MOMOTOI0  3aKpUTOr0 KiopeTaxy. Ha monanbimomy
erarni JIKyBaHHs MalieHTH Oynu pO3jijeHI Ha JBi
IpyIH — OCHOBHY Ta IpyIily nopiBHsHHS. Jlo ocHOBHOT
rpynH BBiHIIOB 21 maIieHT, SKUM B 3araJbHONIPHIAHS-
TOMY MPOTOKOJII JIIKYBaHHS T€HEPalTi30BaHOTO Mapo-
JIOHTHTY 3arajibHa aHTHOaKTepiajbHa Teparist 3aMiHIo-
BAJIaCh 3aCTOCYBaHHSIM (OTOAMHAMIYHOI CHCTEMH
«Helbo».

®otonunamiuna Tepamis cuctemoro «Helbo» B
OCHOBHIM IpyIIi 3IHICHIOBAJIACH Y BiIMIOBITHOCTI 110 pe-
KOMEH/IaIiii BUpOOHUKA.

B rpyni mopiBHSAHHS, sIKa ckyana 23 JoCiipKyBa-
HUX OyB 3aCTOCOBaHMI MPOTOKOJ JIKyBaHHS TeHEpai-
30BaHOT0 NAPOAOHTHUTY, 110 BKIFOUAB BUKOPUCTAHHS B
aHTHOAKTepiaTbHOTO 3aC00y «AMOKCHUKIAB» B J03Y-
BaHHI 875Mr/125mr, kypcom 7 HIB.

PesyabraTu nocaimxkennis. EQekruBHicTh KOM-
TUICKCIB, [0 3aCTOCOBYBAJIHCS, Y KOXKHIHN IPyIIi OKPeMO
1 B IOPIBHSAHHI MiXK cO0OOI0 aHATI3yBaJIUCS 32 JOIIOMO-
TOI0 IIGHTHYHOTO KOMIIJIEKCHOT'O KIIIHIKO-PEHTTE€HOJIO-
riuHoro criocrepeskeHHs. [IpoBenenHunit anani3 KiiHi4-
HUX pe3yJbTaTiB JIKyBaHHS XBOPUX OCHOBHOI TpyNH i
TpYIY OPIBHSIHHS [IOKA3aB, 1[0 BUKOPUCTaHHS B CXEMI
JmikyBaHHS ~ (HOTOAMHAMIYHOI  Tepamii CHCTEMOIO

«Helbo» cTBOprOE ONTHMaNIBHI YMOBH JUIsl IIBUIKOTO
YCYHCHHSI OCHOBHHX KIIIHIYHUX O3HAK 3aXBOPIOBAHHS B
TKaHWHAX MapoJIOHTY XBOPHX Ha XPOHIYHUI reHepani-
30BaHM MAapOJOHTHUT. Tak, Bke Ha 2-3 10Oy BUKOpHC-
tanHs cucteMu «Helbo» y xBopmx OcHOBHOI rpymu
BIZIMIYCHUI perpec OCHOBHUX CHMIITOMIB 3aNaJIeHHS B
SICCHHIM TKaHWHI y TepeBakHOi OinmbmmocTi 0cid
(86,0%). B rpymi nopiBHSIHHS MOAIOHA TO3UTHBHA IHU-
HaMmika BimMmivyanmack Ha 3-4 moOy y (84,5 %). Ilpu
OTJISI/II HAIIPUKIHII JTIKYBaHHS Y aHaJli30BaHUX Iali€H-
TiB BiJ[3HAYajM 3HUKHCHHS OO0 B SCHAX, Timepemii,
HaOPSKIIOCTi, KPOBOTOUMBOCTI SICEHHUX COCOUKiB. O0'-
€KTHBHO Yy XBOPHX BiMidanacs HOpMai3allisi KOoJIbopy
1 Typropy siceH, siki IiJIbHO OXOILIFOBAJIH ITUHKH 3y0iB,
PYXJIUBICTH 3y0iB 3HHKaNa ab0 3MEHITyBajacs Ha Io-
pszok. Jlo KiHIIA epIIoro TYHKHS BiJl OYATKy KOMILIe-
KCHOTO JTIKyBaHH:, TOBHUH perpec cy0'eKTUBHUX 1 00'-
€KTHBHHX O3HAK 3aIllaJIbHOTO MPOIIECY B MAPOJAOHTAIIb-
HHX TKaHHHAX gocsaraBcs B 92,5 % maiieHTiB OCHOBHOT
Tpymy, a B Tpymi nopiBHsHHEA — B 90,5 % BHUnaakis.

3HaueHHs apoIOHTANILHUX iHAEKCIB Y 91 % xBo-
PUX OCHOBHOI TPYNH BIINOBIAANM NMPUHAHSITIH HOPMI,
Taka K TEHJCHIs crocrepiranach i B rpymni Hopis-
HSTHHSL.

JluHaMika Tiri€eHIYHOTO CTaHy Y BiJIajCHUM Iie-
pion cnocTepexeHb (depe3 1 micsmp) Oyna y XBOpUX
000X TpYII CITOBHA OYiKYBaHOIO 1 3aKOHOMIPHOIO: TOCS-
THYTI cTaOLIbHI pe3ysbTaTH B MpOILeci HaBYaHHA 1 Jii-
KyBaHHS KOPEJIOBAJIH 1 HE BUXOJIMIIH 32 MEXI1 PiBHS, Bi-
JITTOBITHOTO a/IEKBaTHOMY JIOTJISIY 332 POTOBOIO MOPO-
XKHUHOIO.

BucHoBok. IIpoBemeHuil y3aranbHEHHH aHAJI3
OTPUMaHUX KIIHIKO—PEHTTCHOJIOTIYHUX pPEe3yJIbTaTiB
JOCITI/DKEHHSI TIPOJIEMOHCTPYBaB, IO 3aCTOCYBAaHHS
(doronuHaMivHOI Tepamii y KOMIUIEKCHOMY JIiKyBaHHI
XPOHIYHOTO TeHEepaTi30BaHOTO MAPOJOHTHTY, CYIPO-
BOJDKYETHCSI OUTBINT BUPAKEHOIO TTO3UTHBHOKO JUHAMI-
KOIO 3 OOKY KJIIHIYHMX CHMIITOMIB 3aXBOPIOBAaHHSI, OC-
HOBHUX IapOJOHTAIHUX 1HJEKCIB HIXK ITPH 3arajbHO-
MIPUIHATOMY JIIKyBaHHI.

Bukopucranns ¢oronuHamiuHOI Tepamii B KOM-
IUIEKCHOMY JIIKyBaHHI 3alajibHUX 3aXBOPIOBAaHb Iapo-
JIOHTY CTBOPIOE BUPAYKCHUH MMO3UTHBHUI e(EeKT Ha Mi-
KPOIMPKYJIAIi0 i KHCHEBHIA OOMIH y TKaHWHaX SICEH,
OaKTepUIIUIHUN €PEeKT HOCHTh MICIIEBHHA XapakTep,
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BiH HE Ma€ CUCTEMHOI il Ha HOpMaJIbHY (JIOpy Opra-
Hi3My. 3acTocyBaHHA (POTOIMHAMIYHOI Tepamii 3BO-
IUTH 10 MiHIMYMY YCKJIaJHEHHS IIOB’s3aHi 3 BHHUK-
HEHHSM aJIepTivHUX PeaKiiid, He BUHUKAE CTIHKOCTI Mi-
KpPOOPraHi3MiB, OakTepHUIHIHUNA e(EeKT ITiMITyeThCS
30HO0 JIa3€PHOTO ONPOMiHEHHS (OTOCEHCHOiTi30Ba-
HHUX TKaHUH, 110 1 J03BOJISIE YHUKHYTH IIPH 3aCTOCY-
BaHHI JAHOTO METOIy OOIYHOr0 e(heKTy NpuiioMy aH-
TUOIOTHUKIB 1 BUKOPHCTAHHS aHTUCETITHKIB.
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Abstract

The article analyzes modern approaches to the management of medical institutions by optimizing manage-
ment decisions, discusses the conditions for making effective management decisions and the use of information
support for rational management of medical institutions.
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HUSA, MCAUOUHCKHUEC YUPCKIACHUA, YIIPABICHNEC MCINIUHCKUMHA OpraHu3ausaMu.

Keywords: information support, information technology, management decision, medical institutions, man-
agement of medical organizations.

Modern conditions of management of medical in-
stitutions significantly increase the requirements for
managerial decision-making processes. The process ap-
proach, based on such a fundamental principle as the
focus on the business process for the application of in-

formation technology, requires a quick response to en-
vironmental changes and the adoption of operational
decisions.

The purpose of the article: to study of the es-
sence of information support for management deci-
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sions, its components in a market economy and the de-
velopment of information technologies, finding ways to
optimize management decision-making in medical or-
ganizations.

The functional aspect of decision making involves
the process of finding optimal business options both on
the basis of existing ones and on synthesizing new so-
lutions, obtained on the basis of analyzing a problem
situation. As a rule, the decision-making process in-
cludes the following functions: identifying the problem
and setting the management task, identifying decision-
makers, describing and searching for alternatives,
choosing the optimal alternative, implementing, check-
ing, executing and monitoring the implementation of
the decision. The above functions, in turn, interact with
each other and are cyclical in nature, which has signif-
icant potential for success. It is important to note that
the success of the solution largely depends on the re-
sults of the analysis of the problem situation. As a rule,
the process of studying the situation and developing a
decision includes the analysis of the following factors:
scope, deadlines, goals of the decision-making task, a
list of decision-makers, the uniqueness of the manage-
ment situation, the level of completeness of the initial
information, the level of risk and the degree of uncer-
tainty, the level of the time horizon (operational , tacti-
cal, strategic), the need to use information systems and
technologies to support the decision-making process.
The processes of market transformation in Ukraine and
the increase in competition necessitate a quick and flex-
ible response to any situation. Under such conditions,
traditional organization management systems do not
provide an adequate response and require the use of
modern concepts, methods and tools of enterprise man-
agement, as well as information technologies, hardware
and software. In this aspect, the problem of high-quality
information support for the management of organiza-
tions becomes relevant. Rationally structured infor-
mation support for the management of the enterprise in-
creases the reasonableness of making management de-
cisions and monitoring their timely implementation,
helps to reduce the amount of routine workload and in-
crease the efficiency and reliability of the results ob-
tained. The sources of information may be: sample data
on the external environment, the impact of which on the
results of the company's activity is significant: regula-
tory and legislative acts; research and development re-
sults; special sources of information; own research and
target studies of specialized organizations; conferences,
fairs; reviews of periodical literature; out-of-stock and
records of the internal state and processes that occur in
medical institutions. As a rule, the results of data col-
lection are recorded by reports and primary documents
in paper form. Modern technologies include an auto-
mated data entry system.

Purpose of the information support:

» making informed management decisions;

* coordination of the actions of managers;

« creation of information systems oriented to inter-
action with the external environment.

The practice of financial and economic activities
in a market-type economy shows that companies of the

same type, having approximately equal material and fi-
nancial resources, often have significant differences in
the level of profits. Some of them are developing dy-
namically, others are going bankrupt. Leading domestic
and foreign economists in this regard indicate that one
of the most important reasons for such discrepancies re-
mains differences in the efficiency of management of
medical institutions or, in other words, efficiency is de-
veloped and implemented by managers of management
decisions. In general, the efficiency of management of
medical organizations is understood as the effective-
ness of the management of institutions, which is a con-
sequence of the ability of managers to develop effective
management decisions and achieve their goals. Many
economists are of the opinion that management effi-
ciency is a function of two variables: the cost of devel-
oping management decisions and the content of the
management apparatus, on the one hand, and the results
of management activities are reflected in changes in the
values of indicators that evaluate the state of the man-
agement object — from other. The level of economic
efficiency is the most important characteristic of the
management system and the quality of management de-
cisions. In assessing the effectiveness of management
decisions, it is necessary to provide a synthesis of the
economic and social aspects of management. In accord-
ance with this, a system of performance evaluation cri-
teria should be developed. As criteria of efficiency,
such indicators as profit growth, production volumes
and product sales, change in pay-back periods of capital
investments, increase in working capital turnover, in-
crease in economic profitability, reduction of expenses
for the maintenance of administrative apparatus and
others can be used. As a base for determining the eco-
nomic effect, the values of indicators of financial and
economic activity at an existing enterprise or similar
enterprises for newly established firms are taken. Eve-
ryone acknowledges that the process of evaluating the
effectiveness of management decisions is not an end in
itself, but acts as a lever for using reserves to increase
the efficiency of social production. Evaluation of the
effectiveness of a management decision serves as a
measure of the expediency of changes in the system of
management of an enterprise, a firm, and, ultimately,
should determine the nature and content of specific
changes in the activity of an enterprise or organization.
Economic evaluation of the effectiveness of manage-
ment decisions cannot be considered in isolation from
the assessment of production efficiency. But the direct
use of production performance evaluation may be in-
sensitive to changes in management. Therefore, it is
necessary to look for more specific, narrow indicators
of the effectiveness of management itself.

It is advisable to highlight some principles for
evaluating management decisions. These include: 1)
the complexity of assessing the effectiveness of man-
agement decisions;

2) the objectivity of the assessment of manage-
ment decisions;

3) the obligation to evaluate the effectiveness of
management decisions;

4) conformity of the method of estimating the na-
ture of the control object;



24

The scientific heritage No 35 (2019)

5) comparability of indicators of evaluation of var-
ious managerial decisions;

6) accounting of individual features of an enter-
prise, management situation in constructing a model for
assessing the effectiveness of management decisions.

Analysis of the problem of assessing the economic
efficiency of management decisions allows us to distin-
guish the following elements of the content of perfor-
mance evaluations:

1) criteria (as measures of objectives) of economic
performance evaluation;

2) effects as descriptions of the consequences re-
sulting from the implementation of management deci-
sions.

Depending on the nature of the activities of medi-
cal institutions, one or another method of evaluating the
effectiveness of a management decision is selected. In
terms of the role of methods in the evaluation process,
they are divided into:

. methods of accounting for the connection
of social and political factors with the assessment of
economic efficiency;

. methods for selecting criteria for evaluat-
ing the effectiveness of management decisions;

. methods of selecting the effects of the im-
plementation of management decisions;

. methods for determining criteria values; o
methods for calculating effects.

By the nature of the work performed assessment
methods can be divided:

) methods of selection and identification in
the process of developing an effectiveness evaluation;

) calculation methods in the evaluation pro-
cess;

. description methods in the evaluation pro-
Cess.

From the point of view of the role of the person in
the assessment process, the methods are divided into
formal and informal. Accuracy achieved in the process
of evaluating the results distinguish accurate and ap-
proximate methods. From the point of view of ex-
penses, methods are distinguished which require con-
siderable time for specialists, complex computer equip-
ment and financial resources, and methods that do not
require significant expenses. If possible, the implemen-
tation methods can be divided into complex and simple.
The variety of methods requires the inclusion in the as-
sessment team of various specialists and the harmoni-
zation of methods used at various stages of the assess-
ment. Professionals who are part of the assessment
team must be professionals in their field, have appro-
priate education and experience in this field. With con-
stant work as part of a team of specialists, they not only
improve their knowledge and skills, supplement their
practical experience, but also acquire new methods for
evaluating their effectiveness. According to the func-
tional nature of the stages of the effectiveness evalua-
tion process and the content of the methods used at
these stages, it can be concluded that the assessment
team must be comprehensive. This corresponds to the
complex nature of the subject property. The adoption of
a management decision, in essence, is an intermediate

phase between management decisions and management
influence. Based on this, the effectiveness of manage-
ment decisions should be characterized as a combina-
tion of the effectiveness of the development of manage-
ment decisions and the effectiveness of the implemen-
tation of these management decisions.

The nature of the managerial decisions made is in-
fluenced by the completeness and reliability of the in-
formation available in this situation. Proceeding from
this, management decisions can be made under condi-
tions of certainty (deterministic decisions), and in con-
ditions of risk or uncertainty (probabilistic solutions).
The process of making managerial decisions is a cyclic
sequence of actions of the subject of management
aimed at solving the problems of this organization and
consists in analyzing the situation, generating alterna-
tive options and choosing from them the best option,
and then implementing a chosen management solution.
The practice of preparing and executing managerial de-
cisions gives numerous examples of errors at all levels
of economic management. This is the consequence of
the action of many reasons, as the development of the
economy consists of a large number of different situa-
tions requiring their permission. The most important
place among the reasons for the adoption and imple-
mentation of ineffective management decisions is igno-
rance or non-observance of the technology for their de-
velopment and organization of their implementation.
An important role is played by the cybernetic approach
to the development of managerial decisions, which has
become known as decision-making theory. It is based
on the widespread use of mathematical apparatus and
modern computer technology.

An effective management decision can be made:
compliance with the hierarchy in decision making; o
use of cross-functional groups; o straight horizontal
connections; o centralized leadership. The hierarchy in
decision-making, the delegation of authority to make
decisions is closer to the level at which there is more
necessary information and which is directly involved in
the implementation of the decision. In this case, the ex-
ecutives of the decision are employees of adjacent lev-
els. Contacts with subordinates that are more than one
hierarchical level below (above) are not allowed. Tar-
get cross-functional groups are used, whose members
are selected from various departments and levels of the
organization. In addition, there should be direct (direct)
horizontal communication. In this case (especially at
the initial stage of the decision-making process), the
collection and processing of information is carried out
without recourse to top management. Such an approach
contributes to decision-making in a shorter time and in-
creases the responsibility for their implementation. The
decision-making process should be in the hands of one
(common) manager. In this case, a hierarchy is formed
in decision making, that is, each subordinate manager
solves his problems (makes decisions) with direct man-
agement, and not with a high-level manager. As already
noted, the best option is when a solution is chosen due
to the consistent evaluation of each of the proposed
ones. This determines how each solution provides for
achieving the goal. Thus, the solution must meet the re-
quirements arising from the situation itself and the
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goals of the organization, namely: o efficiency, that is,
more fully ensure the achievement of the goal set by the
organization; o cost-effectiveness, that is, to ensure the
achievement of the goal at the lowest cost; o timeliness,
that is, to mean not only the necessary moment of its
adoption, but also the timeliness of the achievement of
goals. When a problem is solved, events continue to
evolve. It may happen that a great idea will become ob-
solete and lose meaning over time, although at first it
was good; o reasonableness, that is, performers must be
sure that the decision is justified. In this connection, one
should not confuse actual validity and its perception by
performers - their understanding of the arguments that
motivate the manager to make just such a decision; o
reality, that is, you can not make unrealistic, abstract
decisions. These solutions annoy the performers and
are fundamentally ineffective. The decision must be
consistent with the forces and means performed by his
team. A special role in the effectiveness of decisions is
played by methods of communicating decisions made
to the implementers. Bringing decisions to performers,
as a rule, begins with the division into group and indi-
vidual tasks and the selection of performers. As a result,
each employee receives a specific task, which is di-
rectly dependent on his official duties. It is believed that
the ability to transfer tasks to performers remains the
main source of effectiveness of the decision. In this re-
gard, there are four main reasons for failure to comply
with decisions: o the decision was not clearly formu-
lated by the manager; o the decision was clearly and
precisely formulated, but the performer did not under-
stand it well; the decision was clearly formulated and
the performer understood him well, but he did not have
the necessary conditions and means to carry it out; o the
decision was correctly formulated, the performer as-
similated it and had all the necessary means for its im-
plementation, but he did not have internal agreement
with the solution option proposed by the manager. The
executor in this case can have his own, more effective,
in his opinion, solution to this problem.

Conclusions: the effectiveness of the decision de-
pends not only on its optimality, but also on the form of
bringing it to the executors (design decisions and per-
sonal qualities of executives and performers). The or-
ganization of the implementation of decisions taken by
the management as a specific activity of the manager
assumes that he keeps the vision of the decision, finds
a way to influence them, manage them.
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AHHOTAUUA

[IpoexT kak y4eOHO-TIO3HABATENbHAS, TBOPUYECKAS JEATENLHOCTh aKTyallbHA U pa3HOOOpa3Ha HA COBPEMEH-
HOM 3Tane 00y4eHHUsI HHOCTPAaHHOMY SI3bIKY. Lenh MpOeKTHOI e TeNbHOCTH — pa3BUTHE HHOSA3BIYHON KOMMYHHU-
KaTUBHOM KOMIICTCHI MU, IIOBBIIICHUC MOTHBaIlH 06y‘Ia}0H.[I/IXC$[ K U3YUCHHIO MHOCTPAHHOTI'O A3bIKA. HpOSKT pac-
CMaTpuBacTCsd B CTATbC KaK 3(1)(1)€KTI/IBHO€ JAUJAKTUYCCKOC CPCACTBO C OHOpOfI Ha (I)OHOBHe 3HaHUA 06yqa10-
muxcs, CTUMYJIMPYROIIEC PAa3BUTHEC MX KOMMYHHUKATUBHBIX crocoOHocTeR quepes COBMECTHBIN C yuuteieM u
Y4aCTHUKAaMH IIPOCKTA MMONUCK HOBOH HHHFBOKynLTypOJIOFH‘IeCKOfI I/IH(bOpMaLlI/II/I.

Abstract

The project as an educational and cognitive, creative activity is relevant and diverse at the present stage of
learning a foreign language. The purpose of the project activity is the development of foreign language communi-
cative competence, increasing the motivation of students to learn a foreign language. The project is considered in
the article as an effective didactic means based on the background knowledge of students, stimulating the devel-
opment of their communication skills through a joint search with the teacher and project participants for new
linguistic and cultural information.

KiroueBble cJ10Ba: THHIBUCTUYECKHUI MPOCKT, IIPOCKTHAA ACATCIIbHOCTD, y‘Ie6H0-HO3HaBaTGJ‘IBHaH JACATCIIb-
HOCTb, MOTUBAL U, JTUHTBUCTUYCCKAd aKTUBHOCTb, KOMMYHUKATHBHAsA KOMIICTCHIHWA, JIMHIBOKYJIbTYPOJIOTHYC-
CKadA MHOsA3bIYHAaA KOMIICTCHIIUA, S(b(i)eKTI/IBHaSI negarorudyeckas TEXHOJIO0Ius

Keywords: linguistic project, project activity, educational and cognitive activity, motivation, linguistic ac-
tivity, communicative competence, linguistic and cultural foreign language competence, effective pedagogical
technology

Project activity is rather popular at the present From the teacher's point of view, a training project
stage of learning English. Independent research activity  is a didactic means allowing a teacher to train linguistic
as educational and cognitive, creative and gaming ac-  activity to find a way out by solving problems arising
tivity have special methods and ways of realization  from the task considering it in a particular situation.
aimed at achieving a common result of students’ activ-  From the learner’s point of view, an educational project
ity. is an opportunity to do something interesting in a group
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or by a student himself, making the most of his oppor-
tunities. This is an activity that allows students to ex-
press themselves, to apply their knowledge, and to
show publicly the achieved linguistic results.

At the English lessons creative and informational
projects can be used of both types: individual and group
ones (up 3 to 5 students). Group projects may facilitate
the process of teambuilding being rather effective in
teaching languages. It helps to develop professional
competences and effective communication skills [3].
Creative project is supposed to be prepared according
to clear planning of the final results and forms of
presentation. The structure of the project is only
planned at the very beginning of the activity and devel-
oped further in the process, according to the genre of
the final result and the interests of the participants.

There are various types of linguistic projects: a
joint newspaper, essay, video, booklet, advertising,
presentation, site, film, etc. It can be an investigated
project aimed at working with information about any
linguistic object or phenomenon and intended to famil-
iarize the project participants with specific information,
its analysis and synthesis prepared for a wide audience.
Such kinds of projects, as well as research, require a
well-designed structure and the possibility of its correc-
tion in the process of work. The result of it may be in
the form of a message, abstract, report, etc.

It is necessary to mention that the application of
the project methodology in the process of teaching a
foreign language at the senior stage of education in the
secondary school contributes to:

— stimulate the motivation of schoolchildren to
study English;

— increase the level of mental and speech activ-
ity of students;

— develop logical thinking skills in aspects re-
lated to the real life of students and expanding the areas
of communication in the foreign language;

— develop communicative, linguistic and cul-
tural foreign language competence;

— form independence in working with language
materials, reference, methodical, artistic authentic liter-
ature, the Internet sources;

— develop and educate a versatile student per-
sonality.

It is important to remember that formation of the
basis of the culture of research and project activities,
skills of development, presentation of the results of the
study, a subject or interdisciplinary educational project
aimed at solving a scientific, personal and (or) socially
significant problem. Most of them, linguistic research
involves an active cognitive position based on the
search for an answer to a question related to the com-
prehension and creative processing of information.

Design and research students’ activity at the Eng-
lish lessons have their own specifics and require clari-
fication of the conditions for its effectiveness in teach-
ing English. An important role here is given to the use
of modern technology — the project method helps stu-
dents to study life by means of the English language in
the real information space. The project provides an op-
portunity to include students in real communication in
English [1, p. 235].

Understanding and applying the project method in
a cross-cultural situation makes possible to characterize
a school linguistic project as an effective pedagogical
technology that allows a teacher to solve effectively the
tasks of a student-focused approach to teaching pupils
English. Some scientists (Zimnyaya I.A., Saharova
T.E., Polat E.S.) say that the method of project is a way
to achieve a didactic goal through the detailed develop-
ment of a problem, which should be completed with a
real practical result, executed in one way or another; it
is a set of techniques, actions of students in their spe-
cific sequence to achieve the result — solving the prob-
lem, personally important for students and arranged in
the form of a certain final product [2; 4].

If to speak about the lesson of the English lan-
guage, a project is a set of actions specially organized
by the teacher and independently executed by the stu-
dents, culminating in the creation of a work. The pro-
ject is valuable through its implementation; students
learn independently to acquire knowledge, to gain ex-
perience in cognitive and educational activities. The re-
search methodology here is based on the cyclical organ-
ization of the educational process. A separate cycle is
considered as a completed independent period of study
aimed at solving a specific task in achieving the com-
mon goal of mastering English.

Project-research activity can be introduced into
school practice for the following tasks to:

— show the skills of an individual student or a
group of students to use the research experience ac-
quired at school,

— realize students’ interest in the subject of
study, to increase knowledge about it;

— demonstrate the level of the English language
proficiency;

— rise to a higher level of education, develop-
ment, social maturity;

— develop an interest in cognitive, creative, ex-
perimental research, in-depth study of disciplines, an
increase in the social status of knowledge;

— develop the personal qualities of students, to
promote the formation of logical, scientific thinking in
English;

— help acquire additional knowledge and skills
in the area of interest; to develop skills of independent
work with various sources of information: scientific
and special literature, periodicals, reference books,
multimedia equipment;

— stimulate the social and professional self-de-
termination of schoolchildren, to focus on the further
continuation of education at the university;

— acquaint students with the theoretical founda-
tions of research activities: methods of processing the
obtained data and analyzing the results, compiling and
processing reports and reports on the results of research
activities;

— organize a variety of creative, socially signifi-
cant research activities of children in English; to partic-
ipate in contests, conferences, projects, scientific and
practical seminars held within the framework of the ac-
tivities of the University; practice public speaking
skills, defend their work in front of an audience.
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It is clear that the project in English is rather spe-
cific and has its own characteristics. Its subject can be
related both to the country of the language being stud-
ied and to the country of residence. The students are
focused on the comparison of events, phenomena, facts
from the history and life of people from different coun-
tries.

The problem proposed to students should be for-
mulated in such a way as to direct students to attracting
facts from related fields of knowledge and various
sources of information [5, p. 19]. It is necessary to in-
volve in the work of all students of the class, proposing
each task, taking into account the level of its language
training.

The project methodology uses a very fruitful idea.
Along with verbal means of expression, students
widely use other means: drawings, collages, pictures,
plans, maps, charts, questionnaire tables, graphs and
charts, soundtracks and sound effects, etc. Most of all,
the development of communication skills is reliably
supported by a variety of means that transmit this or
that information.

To memorize lexical means and grammatical
structures different means in the course of solving prob-
lematic tasks of linguistic project are widely used; the
development of creative thinking and imagination is
stimulated here. The teacher of English is to create spe-
cial conditions to stimulate the freedom of expression
of thoughts and activity.

It is necessary to remember that preparing, draw-
ing up and presenting a project is rather longer and spi-
der-work than the performance of traditional tasks. But
it has many positive effects:

— enriching the vocabulary of students;

— consolidating of the studied lexical and gram-
matical material;

— creating of a festive atmosphere in the class.

Design and research work has unique capabilities
for truly communicative learning of the English lan-
guage, even when relying on minimal language mate-
rial.

The results are presented to the rest of the project
participants in the form of a report, discussion, role-
playing game, through a scientific conference, exhibi-
tion, etc.

The result of the project is a product created by the
participants in the course of solving the problem with
the application of not only training, but real life experi-
ence. The project will be effective when it is focused on
achieving the aims of the students themselves. As the
result of dealing with the project there are a lot of gen-
eral educational skills: reflexive, research, managerial,

presentational, skills of evaluative independence, abil-
ity to work in cooperation.

According to the nature of the final product of the
project activity, it is possible to distinguish the follow-
ing types of projects in the field of learning English in
the classroom: role-playing projects, informative-re-
search projects, extracurricular activities for, creative
works, publishing projects, network projects.

The experience proves that any type of project
stimulates students’ activity: they have to write, cut,
paste, rummage through reference books, talk to other
people, look for photos and drawings, make their own
tapes, films, etc. And, finally, students with different
levels of language ability can participate in project
work in according their capabilities. For example, a stu-
dent who does not speak English well may draw beau-
tifully.

As the main task of education is the actual study
of the surrounding life according to a concrete sphere
of application, the teacher and students go this way to-
gether from project to project. Each project should in-
spire enthusiasm in them, motivate them to learn Eng-
lish and use it in their activity. By communicating to
others about the world around them in English, learners
discover the value of English language as a language of
international communication. They may find them-
selves in a situation where they will need to describe
their family or city to foreigners, and design and re-
search work prepares them for this. Thus the project ac-
tivity of students is a real means of motivation to learn
English.
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PHYSICS AND MATHEMATICS
9KCINEPUMEHTAJIBHOE OITPEJEJIEHUE KOO®PUIINEHTA ITYACCOHA ITPH
IMPECCOBAHHUN TOJICTOCTEHHOI'O KOPOBYATOI'O ITPODPNJISA

Oscanuk B.M.

Maeucmp MI'TY um. H.D. baymana xageopovr MT-10
«Obopyodosanue u mexHoI02UU NPOKATNKUY

EXPERIMENTAL DETERMINATION OF POISSON’S RATIO PRESSING A THICK-WALLED BOX
PROFILE

Ovsyanik V.M.

Master of MGTU them. N.E. Bauman Department of the MT-10

AHHOTaLUA

"Equipment and rolling technologies"

[TpoBeneHO IKCIIEPUMEHTANIBHOE UCCIICIOBAHUE IO ONPEICICHHIO 1e(OPMUPOBAHHOTO COCTOSIHHUA 0Opasia
IPH IPECCOBAHUHU TOJICTOCTEHHOTO KOPOOYaTOro Npoduiist. AHaIN3 NPOBOIMICS METOJIOM KOOPIMHATHOM CETKH,
sYel KU n3HavabHO nMenu pasmep 1.8x1.8 mm. IlepBoHavanbHbIe pasmepsl oOpasua coctasisii 100x40x40 mMm.
Crenenb aedopmaruu mocie negopmupoBanus cocrtapuia 0.3.

Abstract

An experimental study was conducted to determine the deformed state of the sample during the extrusion of
a thick-walled box-like profile. The analysis was carried out using the grid method, the cells initially had a size of
1.8x1.8 mm. The initial size of the sample was 100x40x40 mm. The degree of deformation after deformation was

0.3.

KiroueBble ci10Ba: OTHOCUTEIbHAS NeopManus, METO KOOPAWHATHOW CeTKH, HAIPsDKCHNUS, KO3 PHUImeHT
ITyaccona, smropa, Tockas aeopManus, ypaBHSHHS CBSA3U AeopMaIiii ¢ HaPsHKCHUSIMU.
Keywords: relative deformation, grid method, stresses, Poisson's ratio, epure, plane deformation, equations

of connection of deformations with stresses.

Beegenne

Lenbro JTaHHOTO HMCCIIEIOBAHUS SIBISIETCSI HAXOXK-
JICHUE JICHCTBUTEIBHOIO COOTHOUICHHS ITOTEPEYHBIX
nedopmanmii Kk nponoibHeIM (Kodhduument Ilyac-
COHa) MPH TIOCKOM 1e()OPMHUPOBAHHOM COCTOSTHHH.

3agaun:

1) IlpoBeneHue 3KcrepUMeHTa IO OOpaTHOMY
MPECCOBaHUIO 00pa3la, NpelBapUTENbHO pa3pe3aH-
HOTO Ha 2 paBHBIE YacTH 110 INIOCKOCTH cuMMeTpun. Ha
OJIHY M3 TIOJIOBUHOK OblIa TIpe/IBapUTEIHHO HaHECEHa
KOOpJMHATHasI CeTKa.

2) Pacuér nedopMrpoBaHHOTO COCTOSIHUS 00Opa3-
LIOB M0 ouary nedopmainuy, pacyér NonepeyHbIX Je-
tdopmarmit (EX) m nmpononsHeix (EZ) mo ouary medop-
Maruu.

3) HaxoxneHuwe AeWCTBUTEIHLHOTO OTHOIINEHUS
MoTnIepevHoi nedopmManyy K MpoAoIbHOH (K03dduiu-
enra [lyaccona).

Jnst mosy4eHusl TOYHOTO pacdyera ONTUMAaIbHBIX
IapaMeTpOB TEXHOJIOTHYECKOTO Ipoliecca TpeOyroTcs
TOYHBIE IaHHBIE HANPSHDKEHHOTO U 1e(hOPMHUPOBAHHOTO
COCTOSIHHSI METAJlIa IIPH €T0 IUIACTHYECKOH 00paboTKe.
HoBble pacyeTHble KOHEYHO-3JIEMEHTHBIE METOAWKH
MO3BOJISIFOT CO3/IaTh MaTeMaTHYECKYl0 MOJENb Mpo-
I[ecca M MPOBECTH €€ U3yUSHHE C OIIpeIeSICHIEM IToJIeH
nedopmanuy Kak BHYTpH TeJa, Tak U Ha TIOBEPXHOCTSIX
koHTakTa. OHaKO Mmocyie 00pabOTKK TaHHBIX HE00XO0-
JVMO TIPOBECTH IKCIEPUMEHTAIBHYIO IIPOBEPKY aNEK-
BaTHOCTH TTOJIydEHHON MOJIETH K PealbHOMY HpoLeccy
nedopMUpoBaHHs, s STOTO UCIIOIB3YIOT Pa3In4HbIC

JKCIIEpPUMEHTANIbHbIE METOABI HccienoBanus. Hanbo-
JICC TPUMCHUMBIM TaKUM METOJOM CUUTACTCA MCTOJ
uccieoBanus 1eopMHUPOBAHHOTO COCTOSIHUSI IO HC-
Ka)KCHHOM KOOpIUHATHOM ceTke. [1,2]

Jns pacu€ra HanpsyKeHMH yepe3 U3BECTHOE Je-
(hOPMHUPOBAHHOE COCTOSIHUE B TEOPUU 0OpPabOTKH Me-
TAJIOB JTABICHUEM NPUMCHSIOT YPaBHEHUS CBS3U
JleBu-Museca:

20+ W) G @)
ox = —(& + &) Tioon

20+ *G @)
oy = —(& + &) 1.

I'ne oy, oy- rnaBHBIE HANPSIKEHUS; &y, £,-TJIAB-
HBIE nedopmanuu; G- MOIyb TUIACTHYHOCTH MaTepH-
ama 2-ro poxa; |- koapoumuent [Tyaccona. @opmyna
koaddunnenta [Tyaccona:
®)

€nonep

Enpoa

B Teopun 06paboTKM MeTaNI0B AaBICHUEM KO (]-
¢unuent Ilyaccona npu pa3BUTOH IIIACTHYECKOU Jie-
¢dopmarn npuauMato pasHeiM 0.5. Ho npu véM pac-
4YeT MO YPAaBHEHUSIM CBSI3M CTAaHOBUTCS HEMpHUEMIIe-
MBIM. B  monmoOHBIX ciywasx ans  HaXOXKICHUS
HAMpSOKEHUH NPUMEHSIOT METOJ KOHEUHBIX 3JIEMEH-
TOB, PEIICHHE KOTOPOTO OCHOBAaHO Ha (DyHKIMOHAsE
MapkoBa. ®ynkumonan MapkoBa — 3T0O cuCTEMa
mudepeHnnanbHbIX ypaBHEHUH, UCIOIb3YEMbIX IS
pelIeHus 3aJadll MEAJICHHOTO TEUEHHs MeTana 0e3
MAacCOBBIX CHJI ATISI HACATBHOTO INIACTHIHOTO U HECKH-
MaeMoro marepuana. Ha mpakTuke JaHHOE pelIeHHE
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SBJIACTCS BCErJa NMPHOMMKEHHBIM (HET CTPOTOro ymo-
BJICTBOPEHU BCEX YpaBHCHUN AUHAMUKH). [3,4]

MeToabl ¥ NPMHLIMIIBLI HCCJIET0BAHUS

s uccnenoBanus 011 AeopmupoBan obpasen
n3 crutaBa amfomuaus AJ] 1. [lepen axciepuMenToM 00-
paser ObUT pa3pe3aH Ha 2 OJAWHAKOBHIE YaCTH. 3aTeM
OJlHa M3 TOJIOBHMHOK OBbIJa IO/ABEPrHYTa YHCTOBOMY
(pe3epoBaHuIo, 1OCIE Yero Ha e€ MOBEPXHOCTH ObLIa
HaHECEeHa KOOPJMHATHAS CeTKa, IMO3BOJIAIONIAs OTCiIe-
JKMBaTh MEepeMEIIeHHE TOYeK MaTepHaa Io IUIOCKO-

z

~N Ly Uy Oy

ctu. Cerka HaHocwiack ¢ marom 1.8x1.8 mm. IIpo-
CTPaHCTBO C KOOPJMHATHOW CETKOH- odar medopma-
[UH, HAXOIUTCS Ha IDIOCKOCTH CHMMETPHH 00pasia u
MMO3BOJISIET TPOW3BECTH pacdeT Ae(GopMUPOBAHHOTO
o0Opa3ma 1o KOOpIWHATaM Y3JIOB MCKA)KEHHOU CETKH
mmocjie TpoBeAeHUs dKcrepuMeHTa. [locie mpeccosa-
HUS Pe3yJIbTaThl eOPMHUPOBAHUS oUara nedpopManuu
obutn choTorpadupoBansl. KoopIuHATEI TOUEK CETKH
OBUTH CHSATHI Ha MHKPOCKOIIC W BHECCHBI B TaOJHILY,
JUTSL TIOJTYYEHUSI TOYEUHOTO PUCYHKA U POBEACHUS T10-
CIEAYIOIIMNX PacyEToB.

glz3 5 6 /48 00215

Puc.1. ®omoepagus ouaca degpopmayuu obpasya (nosepuymo na 90 epad.)

Oce Z sdaBnsieTcs OCBI0 CHMMETpPHH. BepxHss
IJIOCKOCTH-MECTO KOHTAKTa 3aTOTOBKHU C IIyaHCOHOM.

Pe3ynbTaThl Hec/e10BaHUSA

Hebopmanus paccuuThiBajach I KaxIOH
KJICTKH KOOPAWHATHON CETKH. 3aTeM Ui BCeX KIIETOK

ObUTM TOCYMTAHBl CpeiHue nedopmanuu M oOmast
cpenuss nedopmanus. Jlagee mocTpoeHsl SIOPhI pac-
Mpe/ieieH st POIOIbHAIX JehopMaIHii B y3l1ax KOOp-
JUHATHOW CETKH BIOJH OCH Z (pUC.2) W MOMEPEYHBIX
BIOTH ocu X(puc.3).
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Puc.2. Toueunwiii pucyrnok degpopmuposantoco obpasya

ToJiCTBIE JIMHUK — 3TO JIMHAU Ha KOTOPBIX ObUIH 3aMKCHpOBaHbI aedopmarmi. Jmopa mo ocu X (Ex)—
MOKA3bIBAET, KaK CHJILHO MCKa3UIach(yJIMHUIACH) ceTka o0pasiia nocie aeopmaruu BAoIs ocu X. DMiopa 1mo
ocu Z (Ez)- nokasbIBaeT, Kak CHIIbHO MCKA3MIIACh(CKallach) ceTKa 00pasia BIOJb OCH Z.
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Puc.3. Onwopa npooonvrvix depopmayuii 0o ocu Z

Haubomnsmmras gedopmarmst mo BeicoTe obpasia cocraisiet 0.46, Haumenbimas 0.21
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Puc.4. Dnopa nonepeunvix degpopmayuii 60016 ocu X

Haubomnsiras gedopmarius o6 ocu X cocrasisier 0.43, nHaumensiias 0.17 Kosddunuent [lyaccona. pac-
cuntaeM 1o GhopmyJie:
|Enones| _ [Ex @)
enpog EZ
Jasnee uepe3 oTHoleHue monepedHsix nedopmanuit (EX) k nponosnsheiM (EZ) Obu1 HaiiieH U OCTPOEHBI
smropsl koddduruenta ITyaccona. (Puc.4, 5).
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Puc.5. Usmenenue xospuyuenma Ilyaccona donw ocu Z
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Puc.6. Usmenenue xoagpgpuyuenma Ilyaccona 6dons ocu X

ITo momy4eHHBIM 3ITIOpaM PAaCCUUTAHO CpPEAHEe
3HavyeHne kod(d¢umnmenra Ilyaccona paBHseTcs IO
ouary nedopmarmd - 0.96. IT0 FIKCIIEPUMEHTAIBHO MO~
JTydeHHOE 3HaueHHe ONM3KO K 1, 9TO XapaKTepHO I
IUIOCKOH e OopMaliHH.

3aki0ueHne

HccnenoBaH mporiecc NpeccoBaHUs TOJICTOCTEH-
Horo kopoO4aroro npoduist u3 crasa J[16T. Mero-
JIOM KOODJHMHATHOW CETKU OINpEIeTIeHO IedOpMHUpO-
BaHHOE COCTOSIHUE U MOCTPOEHBI JIIOPHI TIONEPEUHBIX,
MPOJOJIBHBIX JeopMaluii, U onpeaeieH Kodhuuu-
eHT [Iyaccona.

[omydeHHBIE TaHHBIE MTOKA3BIBAIOT, YTO CPEAHEE
3HaueHne ko3 ¢unmenra [Tyaccona npu miockoi ae-
(opManK TOJICTOCTEHHOTO KOpPOOYaToro mpoQuis
okaszasoch paBHbIM 0.96. DT0O 3HaUE€HUE CHIBHO OTJIU-
gaercs oT 0.5, MO3TOMY U JaHHOH KapTHHE Aedop-
MHUPOBAHHS CTAaHOBHUTCS BO3MOXKHBIM DPAcu€T Harps-

KEHHOTO COCTOSIHHUS TI0 OIpEAETIEHHOMY Ie(pOpPMHPO-
BaHHOMY COCTOSHHIO C FICIIOJIb30BaHHEM ypaBHCHHU
cBs3u JleBn-Mmuseca.
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B crarTi mpencraBieHi pe3ynbTaTH AOCTiIKEHHS OKa3HUKIB KOMYHIKaTHBHOI chepH YOJIOBIKIB Ta JKiHOK.
3nificHeHO TOPIBHAIBHUM aHAN3 TAKUX XapaKTEPHCTUK SK OCOOMCTICHA MPHUBAOINBICTh, BMIHHS CIIyXaTH CITiB-
PO3MOBHHUKA Ta eMIaTii. BUsBICHO, 0 CTATUCTUYHO 3HAYYILi PO3PIZHEHHS MiX MPeICTaBHUKAMH Pi3HOI CTaTi

CIOCTEPITalOTHCS TUTHKH 32 MTOKa3HIUKAMH €MITaTii.
Abstract

The article presents study indicators results of the communicative sphere of men and women. A comparative
analysis of such characteristics as personal attractiveness, ability to listen to the interlocutor and empathy was
carried out. It is revealed that statistically significant differences between representatives of different sex are ob-

served only in terms of empathy.

KiirouoBi cjioBa: kKoMyHiKaTHBHA chepa 0COOUCTOCTI, KOMYyHIKATHBHA KOMIICTCHTHICTh, €MITaTisl, 0COOUCTI-

CHa MIPUBAOJINBICTh, BMIHHS CIyXaTH, YOJOBIKH, )KiHKH.

Keywords: communicative sphere of personality, communicative competence, empathy, personal attractive-

ness, ability to listen, men, women.

AXTyaJIbHICTh JOCIIJUKEHHS TIOJISITAaE B TOMY, 10
B CYy4acHOMY CBITI i/ic akTHBHA repeOy0Ba BCix chep
JKUTTSL CYCIHIJIbCTBA 1 BEJIMKUN IHTEpPEC MPEACTaBIISIE
npobieMaTika corianbHuX KoHQIikTiB. HapoctaHHs
TaKoro iHTepecy OOYMOBJIEHO HIMPOKHM PO3IOBCIO-
JUKEHHSIM KOHQUIIKTIB B CYyCHINbHOMY JXHUTTi. KoH-
(hixkTH HEMHUHYYI B OyAb-AKil COIaJIbHIN CTPYKTYpi,
OCKIJIbKA BOHH € HEOOXIJHOI YMOBOIO CYCIIJIBHOTO
po3BuTKy. KoxHUMI nparHe D0OWTHCS ITOCTaBIICHOT
IIJli, 4acTo He 3BEpTaloyd yBarW Ha IHIIWX, IO
MOPOJIKYE CYIIEPHHUIITBO 1 HANPY>KEHICTD MIXK JIFOZBMH.
Tomy Benukuii iHTEpec 10 MpoOJIeM MOXKIMBOCTEH 1
ocobmBOCTEH JrOACBKOI  ocobu. [IpaktmyHo BCi
CYCMJIbHI HAaYKH 3BEPTAIOTHCS JIO IIHOTO MPEIMETY
JIOCITI/DKEHHS; MpobieMa oco0W CTOITh B TEHTPI 1
(hizocochkoro, i COLIONOTIYHOrO, I IICUXOIOTIYHOTO
3HAHHSI.

JltomuHa 3aBXIM 3HAXOMUTHCS B CYCHIIBCTBI,
HOT0 BCIOJW OTOYYIOTH IHIN JIIOAW — 3HAWOMi i1 He-
3HaioMi: B ciM', B yuboBOMY 3aKiiajii, Ha poOoTi, B Ma-
ra3uHi i T.nI.

VY BciX IHMX BUMAgKax JIOAWHA B3aEMOJMIE 3
IPYIOIO 1 YIeHaMH Li€l TPYIH, KOKHHH 3 SKHX Ma€ CBOT
IHAMBITyanbHI OCOONMBOCTI: KOMYHIKaTHBHI 0CO0-
JIMBOCTi, CXWJIBHICTh JI0 arpecHBHOI TOBEIiHKH, a
TaKOX CBOI BJIACHI iJ1ei, TyMKH, TIOTJISIIH.

IIpu cnoinkyBaHHI BinOyBaeThCs 3ITKHEHHS ITHX
MOTIIAAIB, AYMOK. BUHHUKaIOTh CyrepedKH i KOHQIIIKTH.
Uepes cBOi 0COOIMBOCTI, KOKHA JFOJWHA ITOBOJUTHCS
MEBHUM YHHOM. SIK TpH CHOUIKYBaHHI y KOTOCh
MIOBE/IIHKA CTilKa 1 arpecuBHa, XTOCh NMPSIMOJIHIHHUH,
THYYKUH, Bpa3lWBUHA, Tak i B KOHQIIKTHIH cuTyamii,
TOOTO, Y KOXKHOT JIFOJJHH ICHY€E TaK 3BaHUI perepTyap
MTOBEIIHKU B KOH(TIKTHIN CHTYaIIii.

Opranizamist TpoIeCy CHIIKyBaHHS, BHOIp
CTHJIIO TTOBEIIHKH 3B'A3aHO 3 piBHEM KOMYHIKaTHBHO1
KOMIIETEHTHOCTI. MOKIMBICTE 11 MIABUILEHHS 3alie-
SKUTH Bl HasIBHOCTI HEOOX1AHOT CUCTEMH 3HAHB II[0JI0
MOXJIMBUX  BHWIIB  TOBEIiHKH, 1HJAWBiZyalbHO-
IICUXOJOTIYHUX OCOOJMBOCTEH, BiJ BIKOBHX 0COO-
JIMBOCTEH, BiJ CTATI.
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OcoOucTicHe cIiaKyBaHHS (OpPMY€E JIIOAUHY SK
0COOUCTICTh, Aa€ ii MOXKIUBICTh PUA0ATH BU3HAYEHI
pUCcH XapakTepy, IHTepecH, 3BHYKH, CXWIBHOCTI,
3acBOITH HOpPMH 1 ()OPMHU MOpPANFHOI ITOBEHiHKH, BH-
3HAYUTHA I OKATTS 1 BUOpatH 3aco0M iXHBOI
peaimizarii.

O0'eKTOM HAIIOTO JOCIIIKEHHSI € KOMYHIKaTH-
BHI XapaKTePUCTUKH OCOOUCTOCTI 3 YypaxyBaHHAM
CTaTi AOCIHIKyBaHUX.

MeTto10 HaIIOi EKCIIEPUMEHTAIBHOT poOOTH OYyII0
BUBUUTH OCOOJIMBOCTI KOMYHIKATUBHOI KOMIIETEHT-
HOCTI YOJIOBIKIB Ta IHOK, IPOBECTH iX MOPIBHAJIBbHY
XapaKTEPUCTHUKY.

Jl1s mocsArHeHHsS METH HaMH BH3HA4YCHI 3ajadi
IOCITIOKEHHS

1) BUSIBUTH OCOOITMBOCTI IPUBAOIUBOCTI, €PEKTH-
BHOCTI CIIyXaHH:, EMIAaTiHHUX OCOOIMBOCTEH Yy HOCITi-
JOKYBaHUX;

2) NpOBECTH MOPIBHIBHUI aHaIi3 0COOIUBOCTEH
KOMYHIKaTHBHOI C()epH y HOJIOBIKIB Ta KIHOK.

KoMyHikaTHBHAa KOMIIETEHTHICTb PO3IIISIAETHCS
SK CHCTeMa BHYTPILIHIX pecypciB, HEOOXiTHHX ISt
OynoBH e(eKTHBHOI KOMYHIKaTHBHOI Mii y BH3Ha-
YHOMY KOJIi MiXkocoOucTicHOT B3a€EMOIII.
BuyTpimHiMI pecypcaMu BUCTYIAIOTh B TaHIH poOOTi
ocobncTicHa TIPUBAOIMBICTH, €MIATis, BMIHHSA CIy-
XaTH.

Emmnaris (cmiBmepexnBaHHsI) -- yYMiHHS IOCTa-
BUTH cebe Ha MicIe I1HIIOI JIOAWHM, 3HI0HICTH 110
JIOBUIBHOI €MOIIHHOT YyWHOCTI Ha NEepeKWBaHHS i1H-
mmx Jiroei. CriBIepeKUBaHHS — 1€ MPUAHATTS THX
MOYYTTIB, SIKI Ma€ iHINA JIFOIMHA TaK, SIKOW BOHU OyIH
HalIMMU BJIACHUMH. PO3BHHYTA y JIFOIUHU eMIIaTisg —

KITFOYOBHUI YMHHKK YCIiXy B TUX BUAAX MisTBHOCTI, SIKi
BHMAaraloTh TOH, IO PO3YMIiHHS CBITy MapTHeEpa IO
CIIJIKYBaHHIO, 1 TIEPII 32 BCE IIPH HABYAHHI | BUXOBaHHI
[3].

3 yciXx yMmiHb, IO BWU3HAYAIOTH CITUIKYBaHHS,
YMIHHS CITyXaTH € HAWHeOOXiTHIIIIHMM, 1 caMe BOHO Hak-
01700 MIPOIO BUMArae BIOCKOHAJICHHS.

CiyxaHHS — aKTUBHHMH MpOILEC, IO BHMAarae
yBaru Jio Toro, mpo o iaerscs. Toil, XTo cioyxae, Ha
BIIMIHY BiJl TOTO, XTO YHTA€E, HC MOXKE BiIBOJIKTUCS
HaBITh Ha Jy)X€ KOPOTKHH 4Yac, OCKUIbKH CJIOBO He-
MOBOM BMHpPA€ B TOH MOMEHT, KOJIM BOHO 3JITa€ 3 BYCT
TOTO, XTO TOBOPUTHh. TOMYy II¢ BMIHHSA HEOOXiTHO
TpeHyBaTH B c00i, 06 3aBxau 6yTH y dopmi [4].

OcobwucricHe CHinKyBaHHA (OpMye ITIOIUHY 5K
0COOHUCTICTB, A€ ii MOMIIMBICTh MPHUIOATH BHU3HAYCHI
pHCH XapakTepy, IHTepecH, 3BHYKH, CXUIIBHOCTI,
3aCBOITH HOpPMH 1 ()OpPMH MOpPAITBHOI TOBEMIHKU, BH-
3HAQUUTH Wil KUTTA 1 BUOpaTtH 3acobu TXHBOI
peautizariii.

Ha 1 erami mMu mpoBenu METOIUKY JJs BU3HA-
4YeHHsI mpuBabiaMBocTi ocoducTocti BoHa Mae Ha3By
«Mipa ocobucticHOi npuBabnuBOCTI». MeTonuka
ckiamaeThes 3 9 3anmurads. HeoOXiMHO JaTH BIAMOBIAE
Ha KOXKHE 3allUTaHHA: TaK, Hi Ta He 3HaIO0.

Jnst oTpuMaHHA pe3ysbTaTy CKIanaroThes Oanu,
OTpHMaHi 32 KOXKHY BiIMOBib. BUAINAIOTECS TpH piBHI
TIPUBaOIMBOCTI OCOOUCTOCTI:

4-6 Gamie — HOpMa; OlTpImIe 6 — BUINE HOPMU;
MeHIIe 4 — HUK4e HOPMHU.

PesynbraTy 3a METOIUKOIO NpejCTaBjeHi B Tad-
s 1.

Tabmmus 1.

PiBHi npuBadIMBOCTi 0cO0MCTOCTI Y 10CTITKYBAHUX

PiBHi pruBabIUBOCTI 0COOUCTOCTI KinbKICTh OCHTIIKYBAHIX
YoJ10BiKH Kinkn
Hmxue HOpMu 18 12
Hopma 42 51
Buiie Hopmu 40 37

3 tabmuni 1. BUIIMBAE, 10 JOMIHYIOUHM CEpe
JKIHOK € HOPMaJIbHUI  piBEHb MPHUBaOIUBOCTI
ocobuctocTi (51% Bix 3araabHOI KiTBKOCTI 1CTUTOBA-
HUX). Ha npyromy Micui B >kiHOYiH TpyIi NMOKa3HUKH
npuBabauBocTi Buie HOpMH (37% mocmimKyBaHUX).
HaiimeHmTy KigbKICTh NMPENCTAaBIAIOTE 0COOH, SIKi Ma-
I0Th TPUBa0IMBICTh MeHIIe 32 HopMy (12% y xiHOUii
Tpymi).

B 4onoBiviii rpymi po3noain AOCHKYBaHUX 3a
PIBHSAMH HE3HAYHO BiJPI3HAETHCS BiJl )KiHOYOI IpymH.
JloMiHyrOUMM cepeJl YOJIOBIKiB € HOPMAJIBbHUH piBEHb
npuBabnuBocTi ocobucrocTi (42% Bix 3arabHOI KiNb-
KocTi icnuroBaHux). Ha npyromy wmicui B 4onoBiuiii
rpymi NOKa3HWKH TpuBabdiamBocTi Bume HOpMHU (40%

JOoCIipKyBaHuX). HaliMeHIy KiinbKiCTh HpeNCcTaBIs-
IOTh 0CcOOW, SKi MaroTh NPHUBAOIHMBICTE MEHIIE 3a
HopMmy (18% y kiHOUil rpyrmi).

2 eramoM JociijpkeHHs € meronuka «Edextus-
HICTh CllyXaHHs». BoHa ckmanaethcs 3 10 3amurtaHs.
Biamosini Ha HUX HEOOXiqHO MaTH y Oanax, KOPUCTYIO-
YUCh IIKAJIOK: 3aBXIH — 4; 4acTo — 3; IHKOIH — 2;
Hikoau — 1.

Jist oTpuMaHHs pe3yabTaTy TECTY BCi Oallu CKIia-
JnaroThes. Buaineno 4 piBHi cmyxanHs: 32 1 Oinbine —
BiIMiHHO; 27-31 — no0Ope; 22-26 — mocepeHpO; MEHIIIe
21 — HeoOXiZHO pO3BHUBATH 3JATHICTH CIIyXaTH
mapTHepa.

Tabmurs 2.2.
EdexkTuBHICTH ciyxaHHs y aocaigxkyBax (%)
PiBHi Kinbkicts icnuroBanux (%)
YoJioBiKH Kinku
Husbkuii piBeHb 4 5
TTocepenHbo 41 26
Iob6pe 37 45
BigminaO 18 24
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AHani3yroun OTpUMaHi pe3yJbTaTH, BinqoOpakeHi
B Tabnwii 2.2. MOXKHa TOBOPHTH IPO Te€, IO CEPEen
JKIHOK HM3BKWH PiBE€Hb BMIHHSA CITyXaTu Mae Juime 5%
ICOHTOBaHMX, IO CcKiIagae 4 ocobm i3 BHOIpKH.
MocepeqHe Ta BiIMiIHHE CIIyXaHHS PO3MOIICHO MiX
JMOCTIKYBaHUMH JKIHKAMH B DIBHOMY CTYIIeHi
(BimmoBimHo 21 Ta 20 0cib 3 3aransHoi BHOipku). Jloope
BMilOTb ciyxath 37 xiHok (mo ckmagae 45 %
ICIIUTOBaHHMX ).

Cepen 4o0JIOBIYOT Tpynu pe3yjbTaTH 3a IIOKa3-
HHUKOM «e(eKTUBHICTh CIyXaHHs» nemo iHmi. Cepen
YOJIOBIKIB HU3bKUI PiBEHb BMIHHS CIyXaTH Mae JIUIIE
4% mocmimxyBaHuX. JIOMIHYIOYMM Yy YOJOBIKIB €
MOCepeHI piBeHb BMIHHS CITyXaTH CITiBPO3MOBHHKA.
Hob6puit  piBeHs mnpuTamMaHHuE 37%  YOJOBIKIB.
BinminHO BMitoTh cryxatu 18% 40m0BIKiB.

[IpocTrM, ajne gieBUM METOJOM ITiIBUIICHHS ede-
KTHBHOCTI CIlyXaHHS € Hepe(IICKCUBHE CIIJIKYBaHHS.
[Tonsrae BoHO B yMiHHI yBaKHO MOBuatu. Take cripuii-
HATTS MOXKHAa Ha3BaTH MAacUBHUM YMOBHO. [loTpiOHi
JMIIE MPOCTI HEWTpaNbHI CIIOHYKaJbHI PEIUliku abo

CIiBPO3MOBHHKA, «I3€pKaJIbHE» ITOBTOPEHHS, TEBHI
BHUTYKH («ere-TiATaKyBaHHs»), KHBaHHSA, MIMidHI pea-
Kiii, KoHTaKkT oueil. Taki mpuifoMH HaaUXaIOTh TOTO,
XTO TOBOPHTH, MO30ABIAIOTE HANPYXKEHHS, [0 BHHH-
Kae uepe3 moboroBaHHS OyTH He 3po3yminmuMm. Hepe-
(IekcHBHE CIyXaHHS HaWOUIBINE MiIXOTUTH IS
HampykeHux curyamid. lle Hamae ciayxadam
eMolliiHoro nosiermeHHs. HepeduekcuBHe ciryxaHHs
Jy’Ke€ KOPHCHO, aje HUM MOTPiOHO BMITH KOPUCTYBa-
THCS.

Jist  TOYHIMIOrOo pO3yMiHHA CHIBPO3MOBHHKA
3aCTOCOBYIOTh PE(IICKCUBHI MPUAOMH CIyxaHHs. Pe-
¢iekciga € 00’€KTUBHIM 3BOPOTHHM 3B’SI3KOM i3 THM,
XTO TOBOPHUTb, 1 BHKOPHCTOBYETHCS SK KOHTPOJIb
TOYHOCTI CIIPUIHATTS IIOYYTOTO.

3 eran JAOCIiDKEHHS CTIPSIMOBAHUA Ha BUBYCHHS
ocoOnmMBOCTEH eMmartii y JOCTiIKyBaHUX, MOKA3HUKH
SKOi HaOyBalOTh 3HAYEHHS NPU MIDKOCOOHCTICHUX
CTOCYHKaX KOXKHOI JifonuHH. PiBeHb emmarii MU BU-
BYAaJIM 32 JIOTIOMOT'O0 ONTUTHUKA JUIsl 1IarHOCTHKH 371a-
THOCTI 110 emmartii [A.Mexpabien, H.Exmreiin].

HeBepOallbHI 3aCO0M — TIOBTOPEHHSI OCTAaHHIX CIIIB
Tabmuus 3.
PiBeHb emnatiiiHuX TeHaeHUii nocaigxyBanux (%)
PiBHi YOJIOBIKH JKIHKU
Husbkuit 14 8
IocepenHp0 46 26
Cepenmiii 33 44
Bucoxwuii 7 22
AHani3yroun OTpUMaHi  pe3yibTaTH  HAmol [Mpu3HaYCHHS KPUTEPItO

JKIHOYO1 BUOIPKM MU BCTAHOBIJIH, IO BUCOKUH piBEHBb
3MATHOCTI 10 emmatii MarTbh 22% HOCIHiIKyBaHUX;
cepenHiii -- 44%, npocepenHiii — 26%, Hu3bKHIt — 8%.

[HImi moxa3HWKM BWU3HAYEHI B YOJIOBIUIH TpyIIi.
BcraHOBICHO, 1110 BUCOKHU PiBEHb 3JaTHOCTI IO €M-
narii MarTh 7% AOCHIKYBaHUX 13 YOJIOBI4OI IpyIy;
cepeHii -- 33%, mocepenHiit — 46%, uHusbkuii — 14%.

Pi3HuIs criocTepiraeThesi 3Ha4YHa.

OOpoOka JAaHWX 3AIMCHIOBANACSA 33 JIOTIOMOIOI0
U-kpurepiro Manna YiTHi

Kpurepiit mpu3HadeHU A OWIHKA PO3XOKECHb
MIDX JTBOMa BUOIpKaMU 3a piBHEM SIKOi-HeOyIb O3HAKH,
KUTBKICHO 0OMiproBaHOTO. BiH H03BONISIE BUSBIATH
PO3XOKEHHSI MDK MaJIMH BHOIpKaMu, KOIH n1*Ny>3
abo n1=2, N2>5.

Emmipuune 3HaueHHs kputepito U BinOusae Te,
HACKIJIbKH BeJIMKa 30Ha 30iry Mix psigamu. Tomy unm
MeHIIe Ueyn, TUM OLIbIIE IMOBIPHO, 1110 PO3XOXKESHHSI
JIOCTOBIpHi.

Ta6muus 4.
OuiHka po3XoKeHb Mixk KiHKaMHU Ta Y0J10BiKaAMHU 32 IOKA3HUKAMH KOMYHIKaTHBHOI cepu
TMoka3HUKU Up Ueyn p
. 338 0,05
[MpuBabnusicTe 292 424 0.01
. 338 0,05
EdexruBHicTh ciryxaHHs 292 413 0.01
. 338 0,05
Emmaris 292 330 0.01
3a gomomMororo Kpurepiro Mana—VYiTHi BH- A JOCKTIDKYBAaHHUX, HA SKOMY BOHH 3MOXYTh ITiJJBH-

SIBUJIOCH, III0 PiBEHb IMPUBAOIMBOCTI Ta €PEeKTHBHICTH
CIyXaHHS y JKIHOK HE TEpeBHIIye iX piBEeHb Y
YOJIOBIKIB, OCKIJIbKM MaTeMaTHYHHMM aHami3 He
MiATBEPIUB BipOTiTHICTH PO3PI3HEHB.

[Hma curyamis BHABICHA i3 MOKAa3HUKAMH €M-
nartii. PiBeHp kiHOYOT eMmartii BIpOTiTHO IMEPEBHUIILYE
piBEeHB YOJIOBIUOT emMmaTii.

[lepciekTBaMu B MOJANBIINX JIOCTIPKCHHAX €
pOo3po0Ka TPEHIHT'Y KOMYHIKATUBHOI KOMITETCHTHOCTI

IIUTH CBOi OKAa3HUKM B KOMYHIKaTUBHiH cdepi. [Tpu-
MMyCKAETHCSI, MO TPEHIHT HAACTh MOKJIMBICTh:

1) HaBYUTHCH MPUMATH 00 €KTHBHY JIOMiHYIOUY
TO3UIIi0 TTapTHEPA,

2) HaBYUTUCH BHOYZOBYBATH MapTHEPCHKY B3ae-
MOIi10,

3) BupaxaTu KOHCTPYKTUBHO KPUTHUKY,

4) neMOHCTpYBaTH JeJIiKaTHy MOBEIIHKY,

5) chopmyBaTIIM CHIPSIMOBaHICTh Ha TAPTHEPCTBO,
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6) mpuadaTH BMIiHHS TIONTYKY B3a€EMOBUT1IHOTO
pe3yNbTaTy i 33I0BOJICHHS iHTEPECiB yCiX CTOPIH,

7) npundaTH BMIHHSA YaCTKOBO MTH Ha HOCTYIIKH,
o6 oepKaTH HAMOUTBIT BaYKIIHBE PillICHHS.
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MN3YYEHUE NPOHECCA NNOJYYEHUS JE@OPMHUPOBAHHBIX 3AT'OTOBOK U3
HETIPEPBIBHO PA3JINBAEMOI'O METAJIJIA
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STUDYING THE PROCESS OF OBTAINING DEFORMED BLINDS FROM CONTINUOUSLY
SPILLED METAL

Zhuravlev D.V.
master of BMSTU,
Moscow, Russian Federation

AHHOTaLUA

[IpoaHamm3upoOBaHk pe3yNbTATHl H3YUCHUS MpoIlecca MOMYyIeHNS JeOPMHUPOBAHHBIX 3aTOTOBOK M3 HETIpe-
PBIBHO pa3MBacMOr0 MeTajlla Ha MpuMepe napaduHa, H3I0KeHHBIE B OMyOIMKOBaHHBIX padotax Crynosa B.B.
B pabotax npuBeneHbI pe3ysIbTaThI Ipoliecca pa3iuBKU napaduHa Ha MOJICNIbHOM ycTaHoBKe. 1]enb uccieoBaHust
- YCTaHOBJICHHE OCHOBHBIX MapaMETPOB Mmpoliecca AeopMaliiy pa3iiBKY pacIuiaBa M ONpeeICHUE 3HAUCHHIMA
OTPENENSAIONINX KPUTEPHUEB (YHCIIa MOJO00HS IpoLiecca) U 3HAUCHHH MapaMeTPOB Mpoliecca Ui HaTYPHBIX YCJI0-
BUH pa3jMBKH CTald. Pe3ynbTaThl HCCIICOBAHUIA JOMOTHIIOT HMCIOIIUECS PE3YIbTaThl (PU3UUCSCKOTO MOICIUPO-
BaHMs Ae(OpMaIK 3aTOTOBKH B YCTPOWCTBE C HAKJIOHHBIMU CTEHKaMU. Pe3ylbTaThl COMOCTABISIFOTCS C Pe3yIib-
TaTaMW IIPOKATKH 3arOTOBKH Ha na60paTopH51x BaJjibLiax.

Abstract

The results of the study of the process of obtaining deformed blanks from continuously cast metal by the
example of paraffin, described in the published works of V. V. Stulova, are analyzed. The works show the results
of the paraffin casting process on a model plant. The purpose of the study is to establish the main parameters of
the process of deformation of the melt casting and determine the values of the determining criteria (the number of
process similarity) and the values of the process parameters for the natural conditions of steel casting. The research
results complement the available results of physical modeling of the deformation of the workpiece in a device with

inclined walls. The results are compared with the results of rolling the workpiece on a laboratory roll mill.
KaroueBsie cioBa: I[apadun, yncno KoccoBuua, TemnsioBoe cocTosiune Matepuana, ynucio Oypee, Banku
MPOKATHBIE, HArPEBAIOIIEe YCTPONUCTBO, U3MEPEHHUE, MOJIENIb YCTPOHCTBA AehOopMaIiii.
Keywords: Paraffin, Kossovich number, thermal state of the material, Fourier number, rolls, heating de-

vice, measurement, model of the deformation device.

BBenenue

Pabota HanpaBiieHa Ha n3y4eHue mpouecca Mnoiy-
YyeHus! 1e()OPMHUPOBAHHBIX 3aTrOTOBOK M3 HETIPEPHIBHO
pa3IMBaEMOro MeTajia B MOJENIN yCTPOHUCTBa edop-
MalMu Matepualia. B kauecTBe OCHOBHOI'O yCTpOWCTBA
JUId U3y4YeHHE Ipoliecca MOJydeHHs AehOopMHUpPOBaH-
HBIX 3aTOTOBOK W3 HENPEPHIBHO pa3lIWBacMOro Me-
Tajula MOYKHO IIOHMMaTb YCTPOWCTBO JUIsl HENPEPHIB-
HOH ehopMaIvy 3ar0TOBOK.

B HaCTOAIIEC BpEMA IPU MOJYUYECHHUHU 3arOTOBOK
U3 HEINPEPbIBHO-PA3IMBAEMOr0 MeTajula IMpEeAroyTe-
HHE OTJAaeTCs COBMEIIEHHBIM ITPOIIECCaM B YaCTHOCTH
Pa3IMBKHU-TIPOKATKH, Pa3IMBKU-1eOpMaIMN MeTalIa,
pa3nuBKH-KOBKH [1]. B HacTosmeit pabore Monenupy-
eTcsl mpolecc Ha (GU3MYecKoit Moesu neopMaruy 3a-
TOTOBKM B 3aMKHYTOM KanuoOpe (KpuctajumsaTope), B
KOTOPOM IIapa HAaKJIOHHBIX CTEHOK o0ecrednBaeT 00-
KaThe 3aroTOBKM (KIMHOBHUIHOHM 3aroTOBKH), a Tapa
BEPTUKAJIIBHBIX CTCHOK - BBITAJIKUBAHUEC 3arOTOBKHU M3
KpucTajm3aTopa. B cBs3u ¢ Manol M3y4E€HHOCTHIO
Iporecca pasiuBKU U AedopmManuy MeTania Ipemo-
YTEHHE OTIAeTCs PU3NIECKOMY MOJEINPOBAHHUIO, 03~
BOJISIFOLIIEMY HAO0JII0/IaTh 3a MPOLECCOM MOJTYUYSHHS Ha
MPO3pavHBIX MOJIEIISX.

B Hacrosimee BpeMst, IMEIOIITHIACS OIBIT HA TIPO-
MBIIUICHHOH YCTaHOBKE, IPOIIE/IIee IKCIIEPTH3Y, KaK
U WHHOBAIIMOHHBIC TPOEKTHI, YHEProcOeperaromnit
MIPOIeCcC IMEIOT KOHCTPYKTUBHBIH HETOCTATOK, 3aKITIO-
qaroumﬁca B UCTIOJIb30BAHUS JJIA IPUBOJA HAKIIOHHBIX
1 BEPTHUKAJIbHBIX CTCHOK MPUBOJHBIX BAJIOB C 3KCICH-
TPUKOBBIMH BTYJIKAMH, YTO CYXKA€T W OrpaHUIMUBACT
BO3MO>KHOCTH TIporiecca aeopManni CTaJbHbBIX 3aro-
TOBOK. B HacTosimeit paboTe MpuBOAUTCS MOJEINPOBA-
HHUE Tporiecca Ha "Y CTpOMCTBE IS MOJTYICHUS HETpe-
PBIBHO-TIMTHIX KOBaHHBIX 3arOTOBOK (3asBKa Ha M300-
perenne Ne 2019100034 or 01.2019), B koTtopom
MIPUBOJ CTCHOK O0ECIICUYMBACTCS C HCIIOJL30BAaHHEM
THIPOIITUHAPOB (OTACTHHO JJIs1 BEPTUKAIBHBIX U OT-
JIENTBHO JUTS HAKIIOHHBIX CTCHOK). Pabota akTyasibHa B
CBSI3M MMEIOUIMMHUCS IYOIUKAIMSIMA 110 COBMEIICH-
HBIM TIpolieccaM, B 4acTHOCTH [6]. HaGmromenue 3a
mporeccoM  aedopManii Ha MOJAETH  TI03BOJIAET
IyO’Ke MOHATH MPOIECC MOJIydeHus ehOpMHUPOBAH-
HOM 3aroTOBKH B OJIHOM YCTPOMCTBE IO CPABHEHHIO C
pa3AeIbHBIMH IPOLIECCAMH HEIIPEPHIBHON Pa3IMBKH U
MSATKOTO OOKaTHA 3arOTOBKH IIOJ KPHUCTAJUIM3ATOpP,



38

The scientific heritage No 35 (2019)

CYTh KOTOPOT'O 3aKJTIOYAETCs JINIIb TOIBKO B COIMIIKE-
HHUH KOPOYEK C LENbI0 YMEHBIICHHUS TOJIIHHBI TI0JTy4a-
€MOi1 3aroToBKH [1].

[osToMy MonenpoBaHue mporecca Kak Ha u3u-
YECKHX MOJIEIISX, TAK U MATEMaTHYECKUM METOJIOM, SIB-
JSIETCS. CBOEBPEMEHHBIM H aKTyaJbHBIM, TaK Kak I103-
BOJISIET PACIIMPUTH UMEFOLITHECS PE/ICTABICHUS O COB-
MEULICHHOM IIPOLIECCEe, B YaCTHOCTH AJIA JajbHEeHIen
YHUCTOBOM MPOKATKHU IMOJYYEHHBIX 1e(GOpMHUPOBAHHBIX
3aroToBOK. B maHHOM paboTe paccMarpuBaeTcsi MoJe-
JMPOBaHHUE MpoLecca ¢ UCIIOIb30BaHUEM PAcIliaBa 11a-
paduHa 1 mosy4eHus U3 Hero 3aroToBKH. Mcnone3oBa-
HHUE OIPEIEIIIONINX YHCeT MOM00HS, OMUCHIBAIOIINX
nporecc (urcio Koccosnua (K,) u uncio @ypee (Fo))
[2] mo3BOMsET OmMpenenuTs mapaMeTpsl mporecca Kak
Ha MOJICTbHOM MaTepHaie (mapaduH), Tak 1 Ha pas3iiu-
BaeMod u nedopmupyemoil cramu. B coBpeMeHHOM
YCTPONCTBE OIBITHO-IIPOMBIINICHHON YCTaHOBKE C
MPHUBOJIOM [3] OT 3KCLIEHTPUKOBBIX BaJIOB HEBO3MOXKHO
B JIOJDKHOM CTEIEHU PEerylIupoBaTh U YIPaBIATh IIPO-
1eccoM JeopMalvi 3aroTOBKU 110 MPUYHMHE 3aKperl-
JICHUsI CTEHOK Ha BajlaX C SKCIEHTPUKOBBIMHU BTYII-
kamu. [losTomMy pacmupeHne auamasoHa IIpolecca
yIpaBiIeHUS U IepOopManri 3aTOTOBKHA HaXOSAIICHCs
B KPUCTAJUTN3aTOPE MPEICTABISICTCS aKTyaIbHBIM. Mo-
JeNMpoBaHue Tporiecca Ha GU3HIecKOi MOICTH 103-
BOIICT B ONPEACTICHHOW CTEIeHH IIONYyYUTh Kade-
CTBCHHYIO KapTHHY MPOUCXOIAIINX IPOIECCOB, B TOM
YHCIIE C UCIIONB30BAaHUEM OIPEICIIIONINX KPUTCPUCB
(aucen nonobus). Pacipenre npeaesos ynpaBiecHHUs
MpoLECCOB Jie)OpMaIi B HOBOM YCTPOMCTBE pacliu-
PACET 3HAUYCHHUA YUCCIT HO}IO6I/IH, a COOTBETCTBECHHO U
BXOASIIMX B HUX mapameTpoB. [lo 3Toil nmpuuune no-
MOJHUTENLHBIA aHAJIA3 YUCE HO}106I/I$[, OITMCBIBAKO-
KX MPOLIECC U ONpeJielieHHe MapaMeTpoB ISl peallb-
HOTO TIpoIlecca UL CTalHl TakKXKe SBISIETCS aKTyalb-
HBIM.

ITocranoBka 3agaun:

1) UsroTomieHne W YCOBEPUICHCTBOBAHHUE MO-
JIEIEHON YCTaHOBKH M1 1e(hOpMAaIiK MOJIEITBHOTO Ma-
Tepuana (mapaduH).

2) YCTaHOBHUTH OCHOBHBIE YHCJA MOAOOUS IPO-
necca nedopmanmu (uucio KoccoBuua (TemnoBoe co-
CTOsSIHME MaTepuaia) u uucio dypswe).

3) Peann3oBaTh 3KCIEPUMEHT, BBIMOJIHCHHBIH Ha
XKHUJKOM TapaduHe, MOACTUPYIONINIA MpoIecc Hempe-
PBIBHOH pa3iMBKU U JehOpMaIK 3aTOTOBKH.

4) Nzydenne nporecca aedpopMaIui Ha MOJEITb-
HOM MaTepHaje B )KHUIKOM COCTOSIHUH.

5) IIpoananu3upoBaTh (GOPMYIHI YHCE OO0
(aucmo Koccosrua 1 unciio @ypbe) 1 BOSMOXKHOCTH HX
MIPUMEHEHHUS IS Ie)OPMaIH CTAILHBIX 3aTOTOBOK Ha
HATYpHBIX MaTepuanax [4].

Copnep:kaHue nccjieIoBaHUS

Jlnist n3y4yeHus mpoueccoB pa3iuBKH U Aedopma-
LIUHM MaTepHaja, NMpU MOJYyYSHUH 3arOTOBKH HCIOJb-
3YIOT MOJENb YCTPOHCTBA JUIs AeOopMaIyy.

B kauecTBe MOJENBHOrO Marepuajia HCIOJIb30-
BaJIcs mapaduH, KOTOPBIH 10 CBOWCTBAM COMIOCTaBUM C
MTOBEICHUEM MaTepHalia (CTaJI B TOPSTYEM COCTOSHIH).
[Mapadnn (ot mat. parum «mamoy» + affinis «poacTBen-
HBII») — BOCKONOJ00HASI CMECh MPEIEIbHBIX YTIIEBO-
JIOPOJIOB (ANKAHOB) MPEHMYIIECTBEHHO HOPMAIBLHOTO
ctpoenus cocraa oT C18H38 (oxranexan) mo C35H72
(mentaTprokonTaH). TemmepaTypa IUIaBI€HHS — OT
45°C no 65°C; IlmotHocts — 0,880-0,915 r/em? (15 °C);
Ilpu HarpeBanuu Beimie 90°C mapaduH Ha BO3IyXe
HauMHAeT HHTEHCUBHO MapuTh 0e3 kunenus. [110THbIC
napsl napaguna Harperbie g0 120-150°C npu KoH-
TakTe C BO3AYXOM caMoBocIIaMeHstoTcs. [lomydator
rJIaBHBIM 00pa3oM u3 HedTH. B 3aBucuMocTH 0T cOOT-
HOUICHUs KOHIEHTPALUH TSHKENbIX M JIETKUX YTJIEBO-
JOpOOB MapauH MOXKET OBITh JKHIKUM, TBEPABIM U
MEJIKOKPHCTAJUINIECKHM  (1iepe3nH). TermnoeMKkocTh
napaguna pasHa 3,22 (KJIx ¢ xr! ¢ °CY). Vaensnas
TEIIOEMKOCTh €T0 YMEHBIIAETCS C BO3PACTAHHEM MO-
JIEKyJSIPHOM MAacChl M IUIOTHOCTH [7].

B mpouecce nedopmanuu 3aroToBOK Ha MOJAETH
YCTPOMCTBA MOCHE KKIAOW cTajauu JedopMaluu Hc-
ClleZlyeM TeMIepaTypy.

Copneprxanue pabOTHI:

1) IlpousBoguM yCTaHOBKY TEPMOCTOHKOW Mpo-
3pavHOI TUIEHKH Ha YCTPOHCTBO C INIOCKUMH OOHKaMu
(Mogienp).

2) 3anuBaeM pacIUIaBICHHBINA MapaduH B IIICHKY
COTJIACHO PUCYHKY 1.

3) [IpownzBoanm neopMaIUIO 3aJUTOH B TUICHKY
napa(pHOBOM 3arOTOBKHM Ha yCTPOHMCTBa nedopmannu
COIJIACHO PUCYHKY 2.

4) [lemaem 3aMep TeMmmepaTypbl W JJIMHBI 3aro-
TOBKHM Ha Pa3HBIX dTanax ae)opMHUPOBAHUS U 3aCThIBA-
Hus napaduHa. dukcupyeM 3HaueHHs B Tabaunax 1, 2
(2 ’xciepuMeHTa).
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Pucynox 1 - 3acomoska 6 yennogpanogom uexie u mepmomemp

OKoHYaTEeNbHBINA BUJ TPOAe(HOPMHUPOBAHHOM 3arOTOBKH M3 IapaduHa IpeICTaBIeH Ha PHCYHKE 2.
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Pucynox 2 - Brewnuil 6uo 3a20moexu nocie oegopmayuu Ha Mooeiu (6 mepmoCcmoukou nieHke)

Tabnuna 1
Pe3yJibTaThl 3aMePOB TeMIIEPATYPHI ¥ JUIMHBI 3aTOTOBKH HA MO/IeJIN 00iIKOBOIi MalInHe
Bpewms, © Temneparypa, °C Howmep nedopmaryn JnuHa, MM
8 cex 63 0 55
15 cex 63 0 55
1 mun 20 cex 61,4 0 55
3 MuH 61,1 0 55
3 MuH 25 cek 61,1 1 55
5 muH 30 cex 59,9 1 55
8 mun 30 cex 59,4 1 55
8 MuH 45 cex 59,4 2 70
10 muH 30 cex 59,4 3 70
12 muH 50 cex 58,2 3 70
13 mun 58,2 4 88
15 muH 30 cek 58,2 5 92
16 muH 50 cex 55,8 6 98
19 mun 40 cex 55,8 7 105
21 mun 20 cex 53,8 7 105
22 muH 30 cek 53,8 8 112
24 muH 15 cex 53,8 9 116
26 mMuH 50 cex 53,8 10 118
28 muH 10 cek 53,8 11 124
30 muH 25 cex 46,8 11 124
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Ha 3 mMunyTe 00Hapy)miH, 4To mapaduH BHYTPH
kuakui. Ha 4 MuHyTe nipu aeopMariuu paciijiaB Bbl-
JaBiauBaeTcs BBepX. Ha maTtoil MuHyTE ocanuiu 3aro-
ToBKY. Ha 8 MuHyTEe nedopmarnuu pacriaB BbIIABIH-
BaeTCs B BEPXHIOKO KUAKYIO 4acTb, Ha 10 MUHYyTE 3aro-
TOBKa OcCella B 30HY KaauOpOBaHHSA, a pacIuiaB
BBIJIaBIMBaeTCs B BepxHIO0 yacTe. C 13 mo 21 munyty

nedopMaIis OCYIIECTBIISIETCS TAKXKeE C XKUIAKOH (pa3oit
BHYTpH. Jlepopmuposamu 10 30 MUHYTHI.

JlomomHUTEIRHO OBII IPOBEJCH €I1Ie OIUH JKCIIe-
puMeHT. Pe3ynbTaTel 3aMepoB TeMIepaTyphl U JUIHHBI
3arOTOBKHM Ha MOJENN OOMKOBOI MaIllWHBI yKa3aHBI B
Taowmie 2.

Tabmnuma 2

PeByJ’IBTaTLI 3aMeE€poOB TEMIIEPATYPbI U NJIMHBI 3AaTOTOBKH HA MOJICJTH 00HKOBOH MaIIIMHBI

Bpewms, 1 Temneparypa, °C Howmep nedopmanyu JnuHa, Mm

43 cek 59,2 0 90

1 muH 30 cex 59,1 1 108

6 MUH 58,6 2 110

7 muH 30 cex 58,8 3 113

10 muH 29 MuH 58,7 4 115

13 muH 09 cex 56,1 5 116

17 muH 30 cex 55,9 6 145
21 mun 10 cex 55,7 7 -

N3nauansHO TeMIeparypa napaguHa tk - Temmepatypa 3aTBepAEeBaHUL

(t:=63+65°C). Ha 43 cexynze obpa3oBangach KOpouKa
(mpumepHo 1o 3 wmwm). Ilpu mepBoit nedopmannu
HaOromaeTcs JKuAKas a3a ¥ paciuiaB BEIIaBIHBACTCS.
Ha 13 MunyTe Tarxoke HaOIMogaeTcs xKuakas (asa - pac-
iaB BeImaBiuBaeTcs Bepx. C 1 mo 6 medopmanuu BBI-
TIOJTHSUTUCH B MOJIENIA OOMKOBOI MaIIiHEL, 7 nedopma-
U BBITIOJTHSJIACH B BAJIKAX.

Pesynbrat: 3KCIIepEMEHT TOKa3all, 9TO MPOKATHI-
BaHHUE HJET 0 ONpeeNeHHON TOJIIINHBI 3aTOTOBKH, a
Jlasiee IPOMCXOAMT pa3pbiB. HemocraTkoM mpopaenaH-
HOM paboTHI SIBISETCA TO, YTO TaOOPAaTOPHBIC BAJIKH HE
YaBaJIOCh OTPETYIUPOBATh C HYKHBIM PAcCCTOSTHHEM
MEX]y BaJIKaMH, a TAK)KE€ OTHOCHTEIBHO BBICOKAs CKO-
POCTh TPOKATKH, BBICOKAs TOJIIMHA 3arOTOBKHU (HE-
npoae)OpMUPOBAHHOW YACTH 3arOTOBKH), HaJHYUC
KOHYCHOH 4acTH MeXIy o0paOOTaHHOH M HeoOpado-
TaHHOH MTOBEPXHOCTSAMHU, BBICOKAst BEICOTA 3aUBKH (90
MM). TakuM 00pa3oM He yHaJoCh IMONYYUTH CILIOMI-
HYIO0 JIe(pOpPMHPOBAHHYIO MOJOCY, IpeAHA3HAYCHHYIO
JUTSL IOCIEYFOIIeH MPOKATKH.

BriBoabr:

1) Heo6xoauMo yMEHBIIUTH BBICOTY 3QJIMBKH 3a-
TOTOBKH 70 35+50 MMm.

2) [omHOCTBIO TPOAEPOPMHUPOBATH 3aTOTOBKY 110
3aJlaHHOM TOJIIIMHBI C 1EJIbI0 MOCJIEAYIOIEeH Mpo-
KaTKH, TP YCIOBUHM COXPAaHEHUsS TEMIIEpaTyphl mapa-
(uHa Ha yposHe 53-56 °C.

3) IIpokaTka napaduHa BO3MOXKHa B BUJIE TOJIBKO
IUIOCKOM 3aTOTOBKU IIPU OTCYTCTBUU KOHYCHOMH 4acTu.

4) Banku NOJDKHBI OBITH BBICTAaBJIEHBI HA MaKCH-
MaJbHBIN "packpoit”.

5) IIpokaTky B BaJkax MPOWU3BOJUTH HA MAaJIbIX
obopoTax, 6€3 pe3KuX IBUKECHHH.

Janee, yCcTaHOBMM 3HA4Y€HHS OCHOBHBIX YHCEI
noxobus mporecca aedopmaruu (urcio Koccopuua
(K>) n umciio @ypoe (Fo).

Uucno K, onpenensiercs mo Gpopmymne: [4]

Ko:(r + Cl(tl'tk))/CZ(tK'tB) (1)

rae I - yaeiabHas TEIUI0Ta KpUCTAJLIN3aluu

t1 - Temmeparypa pa3iIMBKHU KUIKOTO TapaduHa

t; - TemmnepaTypa oKpysKaromei cpeasl (B ciiydae
HaTypHBIX yCIOBHH Pa3iIMBKH CTalM 3TO TEMIIEpaTypa
BOJIBI)

C1 - TETIJIOEMKOCTh MapaduHa B )KUIKOH (ase

C2 - TETJIOEMKOCTH TapadiHa B TBEPAOH (ase

Yucno K, nms mapaduna Oyner paBHO:

K, = (199000+2300 - (57-57)) / 1671 - (57-0) =
199000 / 95247 = 2

rae r= 199000 ([Ix/xr)

t = 57 (°C)
t, =57 (°C)
t,= 0 (°C)

c1=2300 (Dx/xr-K) [5]

c2=1671 (JIx/xr:K) [5]

[To pesynpTaTam mMojenupoBaHus Ha napaduHe u
MOJIy4eHHOTO 3HaYeHus yrcia KoccoBuya onpeaenum
napameTp pasiMBKU CTanu: ty - Temmneparypa pasiuBa-
emoit cramu, t, - TeMmmeparypa OKpY»Karollei Cpebl
(BOJIBI)

3adukcupyem TeMneparypy OKpyKaroIeit cpeibl
(o) t; = 40 (°C) u onpenenum t; npu yucne Kocco-
Br4a paBHOMY 2. [{enecoobpasHo, 4ToOBI TeMIeparypa
pa3nuBaeMOM cTalk WMela [meperpeB He OoJjee
20+50 °C otHOCHTENBHO t,; (TEMIEpaTypa JTHKBHIYC).

Bamanue: ompeneauts t1 npu ¢pukcupyemom t, =
200 °C

Ko=(r+ci(ti-t) / co tc- ts)

r+ci(ts-te) = Ko* (C2 (tc- ts))

r+c;-t1-ci- =Ko -Co- ti-Ko-Co- 1

Ci =Ky Co- ti-Ko- Co- tg-r+cg° 1y

=Ko Co- tk-Ko- C2* tB-r+Cl'tk)/Cl

tp=(2 - 550 - 1416 - 2 - 550 - 200 - 287000 +
756 - 1416) / 756 = (1557600 - 220000 - 287000 +
1070496) / 756 = 3386888 / 756 = 2085 (°C)

rae t; = 1598 (°C)

t«= 1416 (°C)

t;= 1446 (°C)

t; =200 (°C)
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c1= 756 ([Ix/(kr - K))
c2 =550 (Ix/(xr * K))
r = 287000 (x/xr)

s obecrieyeHus MOJHOTO TEILIOBOTO IMOJ00HS
pa3nuBKH mapaduHa U CTaIH HEOOXOOMMO PYKOBOJ-
CTBOBATHCS CIIEAYIOLIHM:

It mapadyHa: KaK MOXKHO MEHbIIE IOHHM3HTH
TEeMIlepaTypy pa3inBacMoro mapaduHa, OIHOBpe-
MEHHO C YMEHBIICHHEM TeMIIepaTypbl OKpY)Karolei
cpensbl (TeMrepaTyphl BOJBI).

JUISL CTaJIM: TEMIIEpaTypy pa3jiMBKH HEOOXOJHMO
YBEIMYHMBATH (B Pa3yMHBIX IpeeNnax) ¢ OJHOBPEMEH-
HBIM yBEJIMYEHHEM TeMIIEpaTyphl OKpYKarouiel Cpebl
(TeMmepaTypsl BOJbI).

HawnbGonee npueMiaemoe 4nciIo Mpu pas3iauBKe I1a-
paduHa 1 peanbHO BO3MOXKHOE

t1= 57,5 °C, a t,<=3+5 °C.

C y4eToM CKa3aHHOTO MapaMeTpsl IIpoIecca MpH

Pa3IUBKH CTAIH CICIYIOMINE:
t1= 1500+1550 °C, a t; momkuo 65ITE 200250 °C.
Yucio @ypee (Fo) onpenensiercs mo hopmyie: [4]

a-7
Fo:|—2 (2)

e A - KO3 PHUIMEHT TEMIIEPaTypOIPOBOIHO-
CTH

T. BpeMs
| - pazmep 3aroToBKH

Yucno Oypwe uis mapadhuHoBON Moenu ( FO )

ompenensercs no Gopmyie:

F — aM ) TM
oM I 2 (3)

M

rae aM - K03 GUIMEHT TEeMIIEPATyPOITPOBOTHO-

cTv napaduHa

TM - XapaKTEepHOC BPEM Ha MOACIIN

I M - Pa3Mep 3arOTOBKH Ha MOJICITH
Uucno ®yppe A1 HATYpHOTO MeTawia (CTayn)
( Fo 4 ) OTIpeNeNsieTcs Mo hopMyJie:
F — a, -7,

oH I 2 4)
H

rae aH - K03 puUIHIEHT TeMIepaTypOIpOBOIHO-

CTH CTaJIn

TH - XapaKTECpHOC BPEMs CTAJIU

IH - pa3Mep CTaJIbHOW 3arOTOBKU

[IpupaBauBaeM umnciio Oypre mapaguHOBOH MO-

bi (5011 (FOM) u yucino Pypre HATYPHOTO MeETaia

( FOH ):

FOM - FOH (5)

[Moxyaum crnepyromiee paBeHCTBO:

aM.TM_aH.TH
12 17 ©
M H

Yucno Fo U mapaduHa OyIeT paBHO:

Fo=1,33-107 - 0,5 cex /40.96-10* m? =1.6-107
+10%=1.6-10°

rae a=1,33-107 (m%c)

7=0,5(¢)

1=6,4-102 (M)

OmnpenenuM napaMeTpsl JUIs CTaIn

Fo =a-°"7T /L2

OmnpenenumM xapakTepHOe BpeMs Iporecca mpu Fo
=1.6-10°

1 = For L%a=
m?/cex=4-102-10%=4

OmnpenenumM xapakTepHoe Bpemst Iporecca mpu Fo
=8-10°

1 = For L%a=
m%/cex=24102-10%=24

e a = 4,63+ 106 (m%/c)

1=0,2 (M)

BeiBoxt: Bpems moirydaercst 60JIbIoe, 9To HE CO-
OTBETCTBYET HEHCTBUTENBHOCTH. ISl MCKIIOYEHUS
9TOr0 HEOOXOAWMO CKOPPEKTHUPOBATh BBICOTY HATYp-
HOM 3arOTOBKH.

Pe3yabTaThl Hecae10BaHUS

BriOpaHHBIi MaTepual 1 pearn3zyemMasi Ha MOJIeNH
cxema JeopManny KJIMHA ¢ TIOTy4eHHeM IUIOCKOH 3a-
TOTOBKH TIO3BOJIIIOT OOECTIEYUTH JTOCTATOYHO Kade-
CTBEHHOE COBIIAJICHHE C peaIbHBIM IIpolieccoM Jedop-
Mally MeTaJula Ha JJab0paTOpHO ¥ OIIBITHO-IIPOMBIIII-
JICHHO yCTaHOBKE.

B pesynbrare pasnuBku ¢ gedopmanuei moiy-
YeHa KaueCTBEHHAs 3aroToBKa. TOJNIIMHA 3arOTOBKU
5,5 MM nocie npokaTku miuactunuHa. [lupuna - 29 MM,
mumHa - 120 mm. [Tocne nmpokatku gedexror Het. [lpn
NIPOKATKE 3arOTOBKHM, IIOJIyYEHHOH IIOCIE yCTpOHCTBa
mmHoM 100 MM m mocne aedopmanmu -150 mm. [e-
¢exroB HeT. Tommuaa 5 MM MOCIE TPOKATKH, ITUPHUHA
28 MM 10 26 MM. [ledekThl pOKaTaHHOW 3arOTOBKH
OTCYTCTBYIOT. HemocraTku - Gosblnasi BbICOTa 3aro-
TOBKHU.

3aki04yeHHe

Bru10 MpoBeieHO MOIENUPOBAHHUE MIPOLIECCOB M0-
Jy4eHHs Je(OpPMUPOBAHHBIX 3ar0TOBOK Ha MOJEIb-
HBIX Marepuaiax (mapaguH). BeiOpana Metoanka Mo-

1.6-10° 0,04 m?/1,33-107

8-10° 0,04 wm?%1,33-107
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JEINPOBaHMS Iporecca 1eGopManni B HOBOM YCTPOH-
CTBE, Ha OCHOBAHHH OIIBITHBIX JJAHHBIX BEIOPAHbI YUCIIa
nogoOus. YcTaHOBIEHA 3aKOHOMEPHOCTb, MOTYYCHBI
3HaHMA O mpouecce. TakuM 00pa3oM JOCTUTHYTA LENTb
paboTsI.

BbuH BEITIOTHEHBI CIIEAYIOUE 3a0atH:

1) U3roToBneHa U yCOBEpIIEHCTBOBaHA MOJIEIb-
Hasl yCTaHOBKa /I Ae()OpMaIiK MO/ICIEHOTO MaTepH-
ana (napadun).

2) Usyuen npouecc nredopManuy Ha MOJEITLHOM
Marepuase B KUAKOM COCTOSHHU.

3) YcraHoBIEHBI OCHOBHBIE YHCIA MTOJO0MS IIPO-
necca nepopmanuu (drciao Koccoruya (termmoBoe co-
CTOSIHUE MaTepHuaia) u unuciio Oypse).

4) BremmonseH aHanmu3 GopMyI UL 9rce Hogo0us
(aucio Koccormua u unciio @ypbe) 1 BOSMOXKHOCTH HX
MPUMEHEHUS AJISI OLICHKH e OPMAIiH CTAIbHBIX 3ar0-
TOBOK. HeT 3HaueHnii uncen momoOust 1 mapameTpoB
JUISL HATYPBL.

5) Peanu3oBaH 3KCIEPUMEHT, BBINOJIHEHHBIN Ha
JKUJKOM TapaduHe, MOJSTUPYIOMINI MPOIecC Herpe-
PBIBHO# pa3iuBKH U AeopMaliy CTalu.
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HPUHITAI PABOTBI U JIOTUYECKASI CXEMA MTOPTATUBHOM METEOCTAHIIMN
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PRINCIPLE WORKING AND LOGIC SCHEM OF A PORTABLE METEOSTATION
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of Nizhnevartovsk State University

PaccmoTpens! crioco6sl cOopa U nepefady JaHHBIX C alnapaTHOW 4acTH MOPTAaTHBHOW MeTeocTaHuuu. Mc-
X051 U3 MOJy4eHHOo# nHdopmanuu, chopmupoBaHa oruyeckas cxema paboThl IIOPTATUBHON METEOCTAHIUH.

Abstract

The methods of data collection and transmission from the hardware of a portable meteostation are considered.
Based on the information received, a logical scheme of the portable meteostation.
Karouesnie cioBa: Raspberry Pi, Arduino, Mereocraniusi.

Keywords: Raspberry Pi, Arduino, meteostation.

[TpuHIMI paboTHI MPOEKTa 3aKIItYaeTesi B coope
JIAaHHBIX C METEOPOJIOTUYECKUX JAaTIYUKOB, OIKIIIO-
YEeHHBIX K anmnapaTHOMY KOMIUIEKCY Ha OCHOBE MHK-
poxomnbroTepa Raspberry Pi m MmuxpokoHTpomiepa
Arduino Uno u nepenaroriee nHGHOPMAIHIO Ha BbIJIC-
JICHHBIX cepBep 0a3bl TaHHBIX.

[Tardopmoit A7 MOAKITIOYESHUS TaTINKOB ObIIa
BbIOpaHa Arduino Uno, Tak Kak 3Ta ruiata 6ojee mpo-
CTa B yNPaBJICHUH AJICKTPOHHBIMH KOMIIOHEHTAMH.
Bbuti moaKITI0YeHb! TaTYMKH: TEMIEpaTyphl M BIIAX-
Hoctn DHT22, remneparypst u nasnennss BMP180,
temneparypsl DS18B20.

Hatunxu DHT umeroT uetsipe BeIBOAA!

VCC — niuranue 5v;
Data - BBIBOJ JJaHHEIX;
HE HCITONB3yeTCs;
GND - zemus.
Mexay BBIBOJAMH IHTaHHS M BHIBOAA IAHHBIX
HY’KHO Pa3MeCTHTb pe3ucTop HoMuHaIoM 10 kOm.
Cxema nogkirouenus DHT22:
e Konraxkt VCC DHT22 noakirodaercs K muTa-
uuro 5v Arduino;
o Konrtakr GND DHT22 noaknrouaercst Kk GND
Arduino;
o Konrakr Data DHT22 noakimtoyaercs K 2-My
nopty Arduino [1].



44 The scientific heritage No 35 (2019)

Pucynox I — Cxema nookmouenus oamyuxa DHT22

Jatunk BMP180 rmeer nsTh BBIXOHBIX IOPTOB: e Konraktr GND BMPI180 mnoxkiroyaercs K
e VCC — nuranue 5v; GND Arduino;

e GND —3emus; e Konrakr SCL BMPI180 mopximrouaercs K
e SCL, SCA — nns noakmrouenue k 12C; mopty A5 Arduino;

e 3.3 — muranue 3.3V. e Konrakr SDA BMPI180 moxkmrodaeTcs K
Cxema noaxmodenus BMP180: nopty A4 Arduino [2].

e Konrtakt VCC BMP180 noaxirouyaercs K -
Tanuro SV Arduino;

. Baromeftric Pressure Sensor
Breakout- BMP180

* -(GND) to GND
+ +(VDD) to 3.3V

Any Arduino pins labeled: SDA SCL

. Uno, Redboard, Pro: Ad A5
Mega2560, Due: 20 21
Leonardo: 2 3

.
00000 LI A LI LI
BFGAS firessout

Pucynok 2 — Cxema nooknouenus damuuxa BMP180

Hatuuk DS18B20 nmeer Tpu BeIBOAA: o Konraxt VCC BMP180 moaxirodaeTcst K M-
e VCC — nuranue 5v; Tanuo SV Arduino;

e Data - BEIBOJI TaHHBIX; e Konraktr GND BMPI180 mnoxkimroyaercs K
e GND - 3zemus. GND Arduino;

Cxema noaxiroueHus DS18B20: o Konrakr Data BMP180 nogxirouaercs k 4-my

nopty Arduino.
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Pucynox 3 — Cxema nooxkniouenus oamuuxa DS18B20

Jlyist n3MepeHnst CKOPOCTH BETPa MOXKHO HCIOJb-

30BaTh KaK CaMOJCIBHBI aHEeMOMETp, TaK U 3aBOJ-
CKOH.

e Data — BEIBOI TaHHBIX.

Cxema nonkiroyenusa FC-33:

e Konraxt VCC FC-33 monkmroyaercs K MuTa-
HHO 5V Arduino;

e Konrakr GND FC-33 moakirouaercs k GND
Arduino;

AHneMoMeTp cOOCTBEeHHONH COOPKH, OCHOBAaHHBIH
Ha matyuke ckopoctu FC-33.

JlaTuuk UMeeT TpU BBIBOJA:
e VCC — Iluranue 5v;
GND - 3emus;

Konrakr Data FC-33 moaximouaercst k 7-My
[ ]

mopty Arduino [3].

Pucynox 4 — Cxema nookmouenus oamuuxa FC-33

JlaHHBIA JATYMK HMCIIOJB3YETCS B KadyecTBE CO-

CTaBJIAIOIIErO 3B€HA CaMOJeNIbHOrO aHeMoMeTpa. Cam
AHEMOMETP COCTOMT M3 TpeX NoiycepHUuecKHx da-
HIeK, CUMMETPUYHO HACaXECHHBIX Ha CHHIBI pOTOPA,
Bpallarolerocss Ha BepTUKanbHOM ocu. Ha portope
NPUKPEIUICH KOJOBBIN JTUCK, PSAOM C KOTOPBIM 3aduK-

cupoBaH aatauk ckopocti FC-33. CkopocTh BeTpa u3-
MepsieTCsl JATYMKOM CKOPOCTH, CUHATHIBAIOIIMM YTJIO-
BYIO CKOPOCTbH BpalleHHs KOJOBOTO IMCKA IIPH BpaIiie-
HUU pOTOpAa.

DJNEeKTPOHHAs HAYMHKA 3aBOJICKOIO aHEMOMETpa
3anpsiTaHa BHYTPh BOJOHCIPOHHMIIAEMOIO KOpITyca.
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Pa3bpéM 1HYpa NUTaHUSA M CUTHAJIA TOXKE BOJOHEINPO-
HumaeM. CaM aneMoMeTp (pHc. 5) caenaH u3 MPOYHOTO

Meraia. Bc€ 3T0 MO3BOISET MCMONIB30BATH CEHCOP
O] OTKPBITHIM HEOOM.

Pucynok 5 — Anemomemp

XapaKkTepuCTHKH aHEMOMETPA:

e Hampspkenue nutanus: 9-24 B;

o [lorpebisemslii Tok: 30 MA;

e Jmamazon usmepenwmii: 0-30 m/c;

e MuHnManeHas ~ JICTEKTHpyeMas
Betpa: 0,4-0,8 m/c;

e [lorpemHocTs U3MepeHuit: +3%;

e J[Wama3oH BBIXOJHOTO aHAJOTOBOTO CHUTHAJIA!
0-5 B;

e JlnuHa Kabeyst B KOMILIEKTE: 3 M;

e Marepuan Kopllyca U JIONacTeil: MeTaul;

e Bec: 1 kr;

e Tabapurtnsie pazmepsl: 200%200x128 mm.

JlaTauk mMeeT YeThIpe BHIBOA!

e VCC —ITuranue 9-24v;

CKOPOCTb

e GND —3ems;

e Data — BrIBOJ JaHHBIX;

e He ucnons3zyercs.

CxeMa NOIKITIOYSHHS aHEMOMETpa:

o Konrakr VCC aneMomeTpa MOAKITIOYAETCS KO
BHEIIHEMY MTUTaHUIO;

e Konrakt GND anemomeTpa mogxirodaeTes K
GND Arduino;

o Konrakr Data anemomeTpa mojkiIro4aeTcs K
7-my nopty Arduino.

IMogxmrouenne nmo USB. Takoi ThI HOAKITIOUYEHUS
SIBJISIETCSI CAMBIM MPOCTBIM CIIOCOOOM, MOCKOJBKY IS
9TOTO JI0CTAaTOYHO JINIIB [T0JCOeTMHNTD Arduino yepe3
cranaapTHbIi kabens B USB-pa3sem Raspberry Pi.

Pucynox 6 — looxkmouenue Arduino x Raspberry Pi uepez USB

B xoze mpoekTHpoBaHUS MPOTrPaMMHO-AMIIApPaTHOIO KOMIIIEKca ObUT BEIOpAaH BapHaHT MOAKIIOYEHHS IO

USB.

Cxema TOJAKIOYCHUA l'L]'IaT(l)OpM 1 JaTYUKOB amnmapaTHOro KOMIUICKCA:
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Raspberry LSB Arduino '
Pi 28 “50 Uno BUP180
A
MUTaHKe @
DS18B20 @

Pucynox 7 — Cxema annapamnozo komniexca

IMonxkrogenun Arduino u Raspberry mpoucxoaur 1. Jarumx DHT-22 // 2014-2019 YwmubIeDIe-
1o rociuenoBareapbHOMY MopTy. Arduino Uno CUWTBHI-  MEHTHI. URL:
BaeT WH(POPMAIIHIO, TOCTYMAIOMIYIO C JaT4uKoB, pop-  http://know.smartelements.ru/doku.php?id=rnasrast: g
MAaTHpPyeT W BBIBOJWT JaHHBIC B BUAE TeKcTa B mocie-  arduku:dht22

JoBaTeNbHBIA KaHal Raspberry Pi B cBoro ouepep, 2. Moayns BMP180 // URL: http://che-
MPOCITYIINBAasl MOCJIEIOBATENbHBIN KaHal, cuutbiBaeT  loveki.by/pogodnaya-stanciya-bmp180-chast-2/

JlaHHBIE U (OPMATHPYET UX IS 3aIIUCH B 0a3y JaHHBIX 3. Monyas DS18B20 // 2014-2019 YmubIeDE-
Y BbIBOJIa Ha TpaduuecKuii HHTepQeric. menTsl. URL: http://know.smartele-

ments.ru/doku.php?id=rnaenas: naranku:ds18b20
CnHCOK JTUTepaTypsl

OIIHKA NEPEPO3IOALTY BIOTEHHHUX EJIEMEHTIB B EKOCUCTEMI «MAKPOJOBPUBA —
IPYHT - MNOBEPXHEBI BOJIW» HA IPUKJIAII CUIBIOCIIYTTIb JHIIMTPOMETPOBCBKOI
OBJIACTI

Omenuu L1O.,

Jninposcokuii depacagruti mexHiuHull yHigepcumenn,

mazicmp Kagpedpu exonozii ma 0xopoHu HABKOIUWHBO2O CePedosUYd
Henowueaiinenxo H.O.

Jninposcwvruii 0epocasnuil mexHiyHul yHigepcumen,

doyenm Kaghedpu exono2ii ma 0OXopoHuU HABKOIUUHBO2O CepedosUUa, K. M. H.

ASSESSMENT OF THE REDISTRIBUTION OF BIOGENIC ELEMENTS IN THE "MACRO-
FERTILIZERS - SOIL - SURFACE WATERS" ECOSYSTEM ON THE EXAMPLE OF THE
AGRICULTURAL LAND OF THE DNIPROPETROVSK REGION

Omelich LY.,

Dniprovsky State Technical University,

Master of department of ecology and environment

Neposhyvailenko N.A.

Dniprovsky State Technical University,

PhD in engineering, associate professor of department of ecology and environment

AHoTanis

B po6ori po3risiHyTO po6ieMu 6i0reHHOTO 3a0pyIHEHHS CLIIbCHKOTOCTIONAPChKUX Yrifh. Ha mpuknani ok-
PEMHUX CUTLCHKOTOCHOAAPCHKUX YTifb B Mexax [leTpukiBcbKol cenuinHoi paau JHinponeTrpoBcbkoi obmacTi pos-
paxoBaHo OioreHHHH cTik B piuku Opinb Ta YammnHKa, aHaTITHYHAM [IUIIXOM BU3HAYEHO KiIBbKICHUH cKiaj 6io-
TeHHHX €JIEMEHTIB y IPYHTaX i IIOBEpPXHEBHX BOJIaX Ta OL[IHEHO IX IMepepo3NOALT B eKOCHCTEMI «MaKpogoOpHBa —
TPYHT — TMOBepXHeBi Boan». HajaHo pekoMeHamii 1mo/10 3a0e3reueH s eKOJIoTiyHOT O€3IeKH IiJ] 4ac BUKOPHC-
TaHHS Makpo100puB.

Abstract

The problems of biogenous pollution of agricultural lands are considered in the paper. On the example of
individual agricultural lands within the limits of the Petrykivsky settlement council of the Dnipropetrovsk region
biogenic runoff was calculated in the Oril and Chaplinka rivers; analytically determined the quantitative compo-
sition of biogenic elements in soils and surface waters was determined, and estimated their redistribution in the
"macro-fertilizers - soil - surface waters" ecosystem was estimated. Provided recommendations environmental
safety during the use of macro-fertilizers are given.

KuarouoBi ciioBa: OioreHHi eneMeHTH, a30T, ¢ocdop, Kaiiil, IpyHT, BOJa, OIOTEHHHIA CTIK, CLITbCHKOTOCIIO-
JIapchKi yrinas, 1o0puBa, eKooriyHa oesnexa.
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[ocTaHoBKa mpodjieMu Ta aHAJI3 JiTepaTypu.
Ha manmit wac nmpobnema 3a0pyTHEHHS i BUCHAXKCHHS
BOJIHUX PECYPCIiB € OJIHI€I0 3 HAHOIBIIT BaXKIIMBUX TI0-
OampHUX MPOOIIEM Y CBIiTi, OCKITBKH Tigpocdepa € mpu-
POAHUM aKyMYyJISITOPOM OLITBIIOCTI 3a0pYAHIOIOUNX pe-
4yoBHH. 3a mannmu OOH, e menmie 100 kpain cBity
CTHKAIOTBCS 3 HECTauero MmpicHOi Boau, a 31 mepikasa
CTOITH Iepe]| 3arpo30k0 Cepio3HOro BOAHOI Kpu3u. B
VYKpaiHi HUTaHHS SIKOCTI TUTHOT BOJU CTOSTH JY)KE Io-
CTpO: Y piuKH, 03epa, MiJ3eMHI TOPU30HTH 32 PiK MOT-
PAIUISIOTh COTHI THCSY TOHH HA(TOMPOAYKTIB, HITpa-
TiB, Ppocdopy, MeTariB i iHINX pedoBUH [1].

B nmanwmii gac sKicTh BOOM HA OUTBIIOCTI PIYKOBUX
i o3epHHX BOM0300piB (QOPMYETBCSA TMiJ CHUTEHUM
BIUTUBOM MPHUPOAHUX 1 aHTpOmoreHHux ¢akropis [2].
OpxHAM 3 OCHOBHEX 3a0pyAHIOBAaYiB BOTHHX 00’ €KTIB €
OioreHHi exeMeHTH (a30T, pocdop, Kajiii), BAHOC SIKHX
BiZIOYBA€ETHCS 3 CLIBCHKOTOCIIONAPCHKUX YTifb Ta 00Y-
MOBJICHUH Ji€l0 HacTynmHUX (akTopiB: (opMyBaHHS
NPUPOJHHUX TEOXIMIYHUX IPOLECIB, 10 BU3HAYAIOThH
(hOHOBI BeJIMUNHM BUHOCY; BHECEHHS Ha TOJIs 100pUB,
HaJUIUIIKH SIKUX MOXYTb HaIXOANUTH 3 IIPOAYKTaMH BO-
JTHOi epo3il ITPyHTIB; CAMOOYNCHA 3[ATHICTh APiOHUX

BOJIOTOKIB y BIIKPHTIH TigpOMeTiOpaTUBHINA Mepexi,
mpu SIKiK BigOyBaeThes TpaHChopMamis GopM a3oTy i
docdopy.

Benmka yacTrHa O10T€HHUX €TIEMEHTIB MOTPAILISLE
B pIKH 1 03epa 3i CTIYHMMH BOJaMH, X04a B OLIBIIOCTI
BUIIAJIKiB 3MUB €JIEMEHTIB IOBEPXHEBUMH BOJIAMH 3Ha-
YHO MEHIINH, HDXK B pe3yibTaTi Mirpauii no npodisro
IPYHTY, OCOOJIMBO B palilOHax 3 IPOMHBHUM PEXHUMOM.
3a0pyAHEHHS MPHUPOTHUX BOJ OIOTCHHUMHU EJICMCH-
TaMH 3a paxyHOK JOOpHB Ta ix eBTpodiKalis BUHHKA-
I0Th HacaMIlepe]] B TUX BHIIAJKaX, KOJIH MOPYLIYEThCS
arpoOHOMIYHA TEXHOJIOTiS BHKOPHCTAaHHS JOOpHB, HE
BHKOHY€ETHCS KOMIUIEKC arpOTEXHITHUX 3ax0iB [3].

MeTor0 CTATTi € OIlHKA EKOJOTIYHOI Oe3IleKHu
TPYHTIB Ta MOBEPXHEBUX BOJ IPH 3aCTOCYBaHHI 0io-
TCHHUX EJIEMEHTIB y CUThCHhKOTOCIIONAPCHKIN TisITBHO-
CTi.

Marepianu Ta MmeToguka. B naniit podori nocii-
JDKEHHS TIPOBEJICHO HA MPHKJIAJ TUITHOK JABOX PIYOK
(Opinb Ta YanumnHKa), 0 NPOTIKatoTh Teputopiero [1e-
TpuKiBchbkoi cenuinHoi paau (IICP) [IuHinponeTpoBch-
Koi obnacrti (pucyHoxk 1).

p. Yanaunka

1- ®I" "Eranon"

2 - Omeanu JI. B.

3 -TaBpuaenxo O.T.
4 - Maneiinio A. M.
5-Tosopyxa B.T.

p. Opins

6 - @I "Binpoaxennsn"

7 - €pmoaaces B. I1.

8 - @I "HLI"

9 - Knemns O. M.

10 - TpAT "Opiab-Jligep"

MAIITAB 1 :25000

Pucynox 1. Kapma-cxema [lempuxiecokoi cenuwynoi paou 3 00 ’ekmamu 00CaioxNceHb

st po3paxyHKy 0i0reHHOTO CTOKY oOpano 10 citb-
cpkorocniofapcbkix yrigp I[1CP, Ha sikux BupoIIyBanuch
CUITECHKOTOCTIONAPCHKI KYJIBTYPH — O3UMa IIISHHUI, KY-
KypyZ3a Ha 3epHO Ta COHSIIIHUK. BUXiHUMY TaHUMU CITy-
TYBaJIM: OTlepaTHBHA 3BITHICT 32 2016-2017 pp. mipo 00-
CSITH 300py CUIBCHKOTOCTIONAPCHKIX KYJIBTYP Ta OOCSTH
BHECEHHS Y IPYHT JOOPHB y BCIX KaTEroOpisx TOCTIONapCTB

[erpukiBcbkoro paiioHy [4], a Takox nani Kapactposoi
KapTH Ykpainu [5].

Po3paxyHok BHHOCY OiOT€HHHX PEUOBHH Y PIUKH
Opinb Ta YananHKy 371HCHEH] 32 METOANKOIO YIOpsia-
KyBaHHSI BOZJOOXOPOHHUX 30H PidOK YKpainu [6] Ha oc-
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HOBI CyMH BHHOCY OiOT€HHUX €JIEMEHTIB 3 yTiJh B pe-
3yJbTaTi BTPATH JOOPUB i CyMapHUM BUHOCOM OiOTeH-
HUX pPEeYOBHUH i3 yTias 3a popmymoro (1):
LWe =W + WY, xr 1)
ne W, - cymapHmii BHHOC OiOTEHHOI PEUOBHH i3
CUTBCHKOTOCHIOAPCHKHX YTifb, KT, W' - cymapHuit Bu-
HOC OIOreHHOi PEYOBMHM 13 CUIBCHKOTOCIIONAPCHKOIO
YT B pe3yJIbTati BTpaT JOOPHB, K.
Po3paxyHOK KOHIICHTpallii OiOreHHHUX CJICMCHTIB
y BOAHUX 00'€KTaX, 0OYMOBJICHHX BHHOCOM iX 13 CiJIb-
CBKOTOCIIONIAPCHKUAX YTib BHKOHAHO 32 (POPMYIIO0
):
C = %- 1076, mr/aMm, )
ne N' - Maca 3a0pyIHIOIOUHMX PEYOBHH, I/C, P - BU-
TpaTa BOJM JIs KOXKHOT piuku, M%/c.
PesyabTaTu qociaimkenns. Po3paxyHok BHHOCY Oi-
Or€HHHX PE4YOBHH Yy piuku Opinb Ta YarmHKy 31iHCHEHO
3a (opmyioro (1) s KOXKHOTO 3 OIOreHHHX EJICMCHTIB

(azot, docdop, kaiii) KokHOTO 3 10 CLITbCHKOroCIIoqapch-
kux yrigs [ICP 3 HacTymHUM 1X CyMyBaHHSIM OKPEMO IS
2016 ta 2017 pokiB. OTpuMaHi pe3yJabTaTH PO3PaXyHKIB
TIOPIiBHSAHO i3 CyMapHUM BHECEHHSM BiIIOBITHHX eeMe-
HTIB B SIKOCTI MaKpOIOOPHUB IS CIITbCHKOTOCTIONAPCHKHX
yrine [ICP y BinmnoBigHi poku. PesymsTaTn po3paxyHKiB
HaBeJleHO B Tabmumi 1.

ITpoBiBIIM PO3paxyHKH CyMapHOTO BHHOCY OloreH-
nux pedoBuH (N, P20s, KoO) y p. Harmmnka Ta p. Opiib B
Mmexax [ICP, Bu3HaueHo, 1110 nepeBa)xHa iX KiIbKICTh BU-
MHBAETBCS 3 IPYHTY 3 TIOBEPXHEBUM Ta IMiI3EMHUM CTO-
KoM, a came 85-95% azoty, 1o 70% docdopy ta 50-60%
KaJIifo, TIpy [-OMY HaHOUIbIIA KiTBKICTH BTpaT Oil0reHHHX
€JIEMEHTIB XapaKTepHa TSI CLUTFCHKOTOCIIOIAPCHKUX YTib
, III0 MAKOTH CTiK 710 p. Opiib. OTxe, OiOreHHi eneMeHTH,
HE 3aTPUMYIOYHCH y IPYHTI, MaiKe HE 3aCBOIOIOTHCS POC-
JIMHAaMH, TIOTPATUIIIOYH Y BOJHI 00 €KTH, PU3BOASTH /10
ix 6I0TeHHOTO 3a0pyTHEHHS.

Tabmuns 1

IopiBHAHHSA KiJIbLKOCTi BHECEHUX Ta BHHECEHUX 0iOreHHUX eJIeMEHTIB 3 Ha MPUKJIAJi CilbChbKOrocnoaap-
c¢bKHUX yrigb IleTpukiBchbKOI ceJHIHOI paau, T/Tra

biorenna peyoBuHa CyMapHe BHECEHHsI O10reHHUX pedo- CymapHUii BUHOC
BUH 0iOTeHHUX PEYOBHH
2016 2017 2016 2017
p. YannmuHka
N 38,8 42,6 32,4 355
P20s 39,4 43,6 25,5 29,9
K20 44,7 45,8 22,6 23,3
p. Opine

N 62,4 63,9 58,9 62,3
P20s 65,6 71,2 44,7 491
K20 65,6 57,6 34,1 38,3

Po3paxyHOK KOHIIEHTparlii OiIOreHHHX EJIEMEHTIB y
BOJIHHX 00'€KTaX, 00YMOBJICHUX BUHOCOM IX 13 CLITbCHKOTO-
CIOJAPCHKUX YTiflb BUKOHAHO 32 (POPMYJIOK0 (2), pe3yib-
TaTH PO3PaxyHKIB HABESJICHO B TAOMHIII 2.

3rigHO OTPHMAHUX Pe3ybTaTiB PO3PaXyHKIB BUITHO,
II0 KOHIICHTpAIlisl OiOTeHHUX eNIEMEHTIB, BHHECEHHX 3i
CTOKOM 3 JIOCIIDKEHHUX CLUTBCHKOTOCTIOAAPCHKHUX TIONIB Y
PIYKH, HE IEPEBHUIITYIOTh TPAHIYHO IOIYCTAMHX HOpMAaTH-
BIB U151 00 €KTIB KOMYHAIIbHO-TIO0YTOBOI'O BUKOPHUCTAHHS,
npote juist p. Opiib € Olbinoro Hix [y p. Yarmmiaka. Oc-
HOBHOIO TIPHYHMHOIO IIHOTO € BiJICTAHb BiJl pyclia piuky JI0

o0panux noiB. Tak, 00paHi 1715 JOCIHKEHHSI CLTbCHKOTO-
CIIO/IAPCHKI YT, CTIK 3 SIKUX TOTPAILIse o pycna p. Ya-
TUTMHKA, PO3TAIIOBaH] Ha OB BiACTaHI Bi PiKw, IO i
00YMOBITIOE MEHIITy KOHIICHTpAIIIF0 OIOTeHHHX CIIEMCHTIB
JUTSL CLTBCBKOTOCTIONAPCHKIX yrifb NoNe 1-5, sk mo3HaveHOo
Ha puCYHKY 1. Tako)k BCTAaHOBIICHO, IO KiJTbKICTh BHHECE-
HUX OIOTeHHHX €JIEMEHTIB 3 CUTBIOCIYTIi b, CTIK SKHX HOT-
paruisie B piukw, 30utbImyeThes y 2017 porr, o npu3Bo-
JIUTH J10 30UTBIICHHS KOHIICHTpAIIIT JaHUX OIOreHHUX eJie-
MEHTIB y BOJIi JaHUX PIYOK.

Ta0mwrs 2

Po3paxyHKoBi Ta aHAJITUYHI 3HAYEHHSsI KOHIIEHTPAILil OioreHHUX eJ1eMeHTIB y BOi Y310BK H0CTiTIKEHUX
Aiasinok p. Opisb Ta p. Yamunka, mr/am®

BioreHHa pedoBrHa Ha JTUTSHITI PIYKA

TToKa3HUKH DOCTIIKEHb, MI/IM® N P,Os5 K,0

Opims | Yamwmmska | Opims | Yamwmmka | Opims | Yarmmmka
["paHn4HO JOITyCTUMA KOHIICHTPAITiS - 7 15
PospaxyHkoBa korreHTpartis 2016p. 0,0083 0,0069 0,0063 0,0054 0,0048 0,0048
PospaxyrkoBa xorreHTpartist 201 7p. 0,0088 0,0075 0,0069 0,0063 0,0054 0,0049
AHayiTHIHe 3HaYeHHS KOoHIIeHTpartii 2017p.
- BBEpX 3a TEUI€I0 <6,6 <6,6 0 0 6 8
- BHM3 32 TEYICIO <6,6 <6,6 0 0 6 10

Otpumani Maii po3paxyHKOBI 3HaUEHHSI KOHLICH-
Tpauii 6iI0reHHUX EJIEMEHTIB JUIl OKPEMHX CUIBIOCITY-
Tib HEAOCTATHBO BiIOOPaXalOTh CUTYALilO IIOJO 3a-
OpyIHEHHsT HUMH BOJOIM. PeanbHy curyanito Mo)kHa

OTPHMATH LIULSIXOM PO3pPaxyHKy 3a OaceHOBUM IPHHIIH-
TIOM JUIS1 BIJNIOBITHMX PIYOK 3 ypaxyBaHHSM YCiX CUIbCh-
KOTOCTIOIAPCHKUX YTi/Ib, IO 0OPOOISIOTHCS, BiIIIOBITHOT
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TIIISTHKY OacelHy PidKy, 10 € JOCTATHLO CKJIATHOIO 3a/1a-
yero. [HIMi MUIIX — aHAITHYHIH, 32 JOTIOMOT'OO0 SIKOTO,
TIPOBIBIIH BiIOip MpoO BOIM BHUINE Ta HIDKYE 32 TEHI€I0,
MOYKHA BU3HAYUTH (PaKTHIHY KOHIIEHTpAIIi0 Oi0reHHNX
PCUOBHH Y BiATIOBITHIX BOAOMMaXx. 3a pe3ybTaTaMu J0-
CJIIKEHb, 3aCTOCOBAHO aHAIITUYHE OLIHIOBAHHS SIKOCTI
BOJIM Y BojioiiMax. Y kBiTHI 2018 p. 3TiTHO HiFOYUX METO-
Tk [ 7], BimiOpaHo ipobu Bojwm 3 p. Opis Ta p. YarmHka
BBEPX Ta BHU3 32 TEUIi€I0 Ha OJIHAKOBIH BiZICTaHi Bi/l MiCIlb
MOTEHIIHHOTO TIOBEPXHEBOTO CTOKY 13 JOCHIKEHUX
CUIBrOCHYTi/Ib Ta TIPOBE/ICHO 1X XIMiUHMIT aHaI3 y J1a00-
paropii Jninponerposcrkoi dimii Y «/lepkrpynToxo-
poHa» Ha Br3HadeHHA KoHneHTpamiit N, P,Os ta K,0.
3rigHO pe3ybTaTiB XiMIYHOTO aHAaJi3y, BCTAHOB-
JICHO, III0 ¥ BOJI PiYOK Ha JOCITIKEHUX IUITHKAX Bif-
cyTHi pocdarn, Maiixe BIACYTHI HITpaTH, a KOHIICHT-
patist Kajiro KOJTHBa€eThes Bif 6 1o 10 Mr/ame, mo He
BIATIOBia€ TPaHMYHO JONMYCTHMHUM HOpPMam ISt
00’€KTIB  KOMYHQJIbHO-IOOYTOBOTO ~ BHUKOPHCTAaHHSI.
[opiBHSHHS Pe3yJIbTATIB AaHATITHYHOTO JOCIIIHKCHHS
mpo0 BOJU Ta PO3PaXyHKOBHX Pe3yJIbTATIB HABESICHO B
Tabmuil 2. Pe3ynbraT MpOBEACHOTO aHAJi3y CBiT4aTh

PO HE BiIMOBIAHICTh TOBEPXHEBUX BOJHUX 00’ €KTIB B
mexax [ICP exooriyHUM HOpMaTHBaM, IO MPea sB-
JISTIOTBCST 10 00’ €KTiB KOMYHAJIBHO-TIOOYTOBOTO BUKO-
pHUCTaHHS, Ta € 3a0pyIHCHHUMH OiOTEHHVMH CIIEMEH-
TaMH, 30KpeMa a30TOM Ta KajieM ocobimBo ais p. Ya-
minHka. JIg  JOCHiPKeHHUX  JUISHOK — HAWOLIbII
HWMOBIPHOIO MPUYUHOIO TAKOTO 3a0pYIHCHHS € MOBEP-
XHEBUH Ta MiJI3EMHHUI CTIK 3 CLIBCHKOTOCIIONAPCHKUX
yTi/ib, KOHIIEHTPALIIO SIKOr0 OyJI0 BU3HAYEHO Ha Mova-
TKY HPEICTaBICHUX JIOCIIPKEHb.

Jlnst miaTBepKeHHST (haKTy BUMHUBAHHS 3 IPYHTY
31 CTOKOM IMEPEBaXKHUX 0OCSTiB OIOTCHHUX CJICMCHTIB,
MIPOBEACHO aHANITHYHI AOCHIPKEHHS MPoO IPYHTY Ha
TIPUKIIAAl JBOX CIIBTOCIYTiAb MOCTIIHKEHOI TepHUTOpil
[ICP, mo MaroTh MOTEHIIHUH OIOTeHHWH CTiK y p.
Opins Ta p. YarumHKy Bigmosigao. Bigdip mpo0 Bindy-
BaBCs 3T1THO BCTAaHOBJICHOI METOAWKH [8]. AHai3 mpo-
BeJicHO y Jaboparopii JHimponerpoBcskoi ¢imii Y
«JlepXIpyHTOXOpOHa» Ha BU3HAYECHHS KOHLIEHTpALiil
N-NOs, P20s ta K70. Pe3ynbratu HaBegeHo y TabauLi
3.

Tabmums 3

Pe3yabTaTn arpoxiMiuHoro aHaJizy npo0 rpyHTy AOCJHiIKeHUX CiJILIOCIYTilb

Biorennwmii Eranon 3a ICTY PesynbraT BUMIipro- KipKicTh TOCTYITHOTO €IEMEHTY 3a pe-
€JIEMEHT 4362:2004, mMr/xT BaHHS, MI/KT 3yNbTaTaMH PO3PAXYHKY, KI/Ta
yrigas yTigas yrigms Nel yrigms N2
Nel Ne2
NOs 20 29,5 7,6 88,5 28,8
P20s 200 140 50 84 30
K20 180 162 102 194,4 122,4

3riIHO OTPUMAHUX PE3YNIbTAaTiB BCTAHOBIJICHO, 110
BMICT OIOTCHHHX €JIEMEHTIB y TPYHTI BiIIIOBITHHUX
cuTbrocmyrifp He BimmoBimae eramony 3rigHo JJCTY
4362:2004. 30kpemMa, IO a30Ty — B OJHOMY BHIIaJKU
BUSIBJICHA HOTrO HecTaya, y JIpYyroMy — IMepeBUIICHHSI.
II{o crocyethest hocdopy Ta Kamio — BHSIBICHO 30i1-
HEHHA IPYHTIB MU €JIeMEHTaMH, 1[0 TAKOX MiJTBep-
JUKYE TIONIePE/IHI TOCTIKSHHS Ta CBIYUTH PO 3HAYHE
X BAMUBaHHS 31 CTOKOM Ta NPU3BOJHUTH JI0 IEPEPO3IIO-
niry a3ory, Gocdopy, Kallito B eKOCHCTEMI «MaKpOI0-
OpHBa — IPYHT — OBEPXHEBI BOIMY Ta MPH IIbOMY 3Me-
HIITy€e e()eKTHBHICTh BEJICHHS CIIbCHKOTO TOCTIOIAPCTBA.

B stkocTi pekoMeHianii o0 monepeuKeHHs ojia-
JIBIIOTO 301 JHEHHS BayKIIMBUMH O10T€HHUMH €JIEMEHTaMH
CLTBCHKOTOCTIOAAPCHKHX IPYHTIB pO3paxoBaHa HEOOXiTHa
TUTAHOBA KUTBKICTh JIiI0Y0i PEYOBMHM HA 3aIUIaHOBAHUHA
BpO’kail 6aTaHCOBO-PO3PAXyHKOBHM MeTonoM [9] Ha oc-
HOBi KO€(iIi€HTY BUKOPHCTAHHS ITOKMBHUX PEYOBHH 13
nobpuB 3a popmyioro (3):

H-D
= T, Kr/ra, (3)

Jc H — BUHECEHHS MOXKUBHUX PCYOBUH BPOKAEM,

Kr/ra, D — KUIBKIiCTh JOCTYITHOTO €JEMEHTY B IPYHTI,
xr/ra; K, — xoedillicHT BUKOPUCTAHHA TOOPHB POCIH-
HaMH. 3TiJJHO JIITEpaTypHUM JKepes, KOoedillieHT BHKO-
pucTanHs 100puB K, 1711 pOCIUH CTaHOBMTS: a30T - 50%,
bocdop — 15%, kamiii — 45% [10].

IMopiBHAHHS PO3pPaxOBaHMX KiJIBKOCTEH BHECEHOTO
JIoOprBa Ta KUIBKOCTI, Ky TMOTPiOHO JOBHECTH TpHBE-
JIEHO Ha PUCYHKY 2, 3TiTHO JO SKOTO BCTaHOBJIEHO, IO
YUM MEHII ONITUMAIILHO OyJI0 BHECEHO Y IPYHT CLIBIOC-
HyTiIp MiHepaJbHUX TOOpUB, THM Oliblie X MOTPiIOHO
OyJie JIoBHeCTH, 1100 3arno0irTi BUCHAKEHHIO IPYHTY Ta
30eperTu BUCOKY yporkaiHicTb. Kpim Toro, Tpeba npur-
PYIMYBaTHCh PAIliOHAILHOTO MiJXO0AY 0 TEXHOJIOTii BHE-
CEHHS MiHEpaJIbHUX J0OpHB Yy IPYHT. Takox Ui 3MeH-
LICHHSI aHTPOTIOTEHHOTO HABAHTA)KEHHSI TA BHCHAKCHHS
IPYHTIB CUIBCBKOTOCIIOIAPCHKOTO TIPU3HAYEHHS CIIIJI pe-
TYJSIPHO TIPOBOJMTH arpoXiMiUHWH aHali3 IPYHTY Ta,
TIpOaHaJIi3yBaBIIN PE3y/IbTaTH, BHOCUTH PEKOMEH/IOBaHY
ONTUMAJIbHY KIUJIBKICTh MIHEpAIbHUX JOOPUB JUISL OTPH-
MaHH$ 3aIJJAHOBAaHOT'O BPOJKAIO BIIITOBITHUX CIJIbCHKOTO-
CTIOZIAPCHKUX KYJIBTYP.
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Pucynox 2 — Ilopienanna KinbKocmi eneceHux 0i02eHHUX elleMenmie y IDYHM 3 KilbKicmio, 5Ky HeoOXiOHO 0o8He-
cmu, K2/2a

Sk BHIHO, Ha MIPUKIIAJl CLITBCHKOTOCIIONAPCHKOTO
yrigas Ne2, onuH i3 HUIAXiB BTPATH ITOKUBHUX PEUO-
BUH 3 IOOPWB Ta i3 IPYHTIB — MOPYIICHHS HaAYKOBHUX
OCHOB arpOHOMIYHOT TEXHOJIOTIi 3aCTOCYBaHHS I0OPUB
y CiBO3MiHI Ta i/l OKpeMi KYJIbTYPH, @ TAKOK PO3BUTOK
BOJHOT i BITPOBOI e€po3ii BHACIIZOK HOPYLICHHS TeX-
HOJIOTIT BUPOLIYBaHHS CUTLCHKOTOCIIOJAPCHKHUX KYJIb-
Typ. Ilpu 3acTocyBaHHI JOOPHB BaXJIUBO MPAaBUIBLHO
BU3HAYUTH HOPMH 1 CITIBBIJJHOILECHHS ITOKUBHUX eJle-
MEHTIB, BHOpPAaTH ONTHMANBHI GOpMH TOOPHB, CTPOKH 1
crioco0u ix BHeCeHHs. Bce 1ie macTb MOKIMBICTB CyT-
TEBO MiIBUIIUTH KOS(DIlli€HT MPOIYKTUBHOTO BHKOPH-
CTaHHs HOKUBHHUX €JIEMEHTIB JOOPHB CiJIbCHKOTOCIO-
JApChbKUMH KyJIbTypaMn Ha CTBOPEHHS BPOXKalo, a Ta-
KOX 3MEHIINTH IX BTpPAaTH 1 BUXiA Yy HaBKOJMIIHE
cepeloBHIIIE.

BucHoBku

[TpoBeneHo po3paxyHKH CyMapHOro BHUHOCY 0io-
TeHHHUX pevoBHH y p. Yaruimnka ta p. Opiib B Mexax
[1CP Tta Bu3Ha4Y€HO, 1110 IIepeBaXkHa iX KIIbKICTh BUMH-
BAETHCS 3 IPYHTY 3 NTOBEPXHEBUM Ta ITIJ3€MHUM CTO-
KoM, a came 85-95% azoty, no 70% docdopy Ta 50-
60% xamniro. OTxe, 610TeHHI €IeMEHTH, He 3aTPUMYIO-
YHCh Yy IPYHTI, Maike HE 3aCBOIOIOTHCS POCIHHAMH,
MOTPAIUISIFOYN Y BOJHI 00’ €KTH, MIPU3BOIATH 10 iX 0io-
TEHHOT'0 3a0py/JHEHHS.

[TigTBepmxeHo ¢akT 3a0pyqHEHHS Oi0TeHHHUMH
€JIEMEHTaMH MOBEPXHEBUX BOJIOWM B Pe3yJIbTaTi CTOKY
3 cimprocmyrias Ha A gociimkenss [ICP 3a pe-
3y/lbTaTAMH aHATITUYHUX JOCII/DKEHb iX KOHIIEHTpAIli y
BOJIOWMI. 3T1THO pe3yJbTaTiB XIMIYHOTO aHaIi3y, BCTa-
HOBJICHO, II0 Y BOJI PiYOK HAa JOCIIHKEHUX TiITHKAX
BiZicyTHI ocdary, Maiike BIICYTHI HITpaTH, a KOHIIE-
HTpallis KaJIilo KOIMBACThCA Big 6 1o 10 Mr/om3, mo He
BIANOBiJa€ TPaHMYHO JIONMYCTHMHUM HOpMam JUist
00’€KTIB KOMYHAJIBHO-IIOOYTOBOTO BUKOPUCTaHHSI.

[ligTBepIKCHO BUMHBAHHS 31 CTOKOM OiOT€HHUX
€JIEMEHTIB 3 IPYHTY LIUIIXOM AHATITUYHOIO BH3HA-
YeHHS [[UX PEYOBHH Y IPYHTIi. BCcTaHOBIIEHO, 10 BMiCT
0i0TeHHUX €NEMEHTIB Y IPYHTI JOCTIKEHUX CLIbroc-
myrige He Bignosimae eramony 3rimHo JICTY
4362:2004. 30kpema, IO a30Ty — B OJHOMY BHIIAJIKU
BUSIBJICHA HOTO HECTada, y APYroMy — HEPEBUILEHHS,
ctocoBHO (hocopy Ta Kajito — BHSBICHO 30iTHCHHS

IPYHTIB MU €JIEMEHTaMH, 110 MPU3BOAUTE 10 iX me-
PepO3MOaUTYy B €KOCHCTEMI «MaKpoIoOpHuBa — IPYHT —
MTOBEPXHEBI BOIM» IPH I[bOMY MpPUTHIUYE e(PeKTHUB-
HICTh BEJICHHS CLIbCHKOTO FOCIIOAPCTBRA.

Hanmano pekomeHaltii 1o/10 monepeHKeHHs Moia-
JIBLIOTO 3011HEHHS O10reHHUMU eJIEMEHTaMH CLTLCBKOTO-
CIIOZIAPCHKUX IPYHTIB Ta PO3paxoBaHa HEOOXiJHa Iuia-
HOBA KUIBKICTB JIIF0401 PEUOBHHH Ha 3aIUIaHOBaHHUH BPO-
Kail 0alaHCOBO-PO3PaxXyHKOBUM METOZIOM.
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