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bMOMOP®OJIOTUYECKUE OCOBEHHOCTU BN OB
STACHYS (LAMIACEAE) B YCNOBUAX UHTPOJ YKL

BIOMORPHOLOGICAL FEATURES OF STACHYS
SPECIES (LAMIACEAE) IN THE CONDITIONS OF INTRODUCTION

AHHOTaums. B cTaTbe NpuBOGUTCS CBEgeHs O MHO20/1ETHNX, JeKOPATUBHbIX, JleKapcTBeHHbIX Bugos Stachys byzantina
C. Koch = S. lanata Jacq. v S. betonicaeflora Rupr, otHocsiumxcs k pogy Stachys L. cemerictBy AcHoTKoBbIX (Lamiaceae), Brep-
Bble B pe3y/ibTaTe UHTPOGYKLIMM B [OYBEHHO-KIMMATUYECKMX YCI0BUAX B HE3ACONeHHO (TaLIKeHT) 1 3aconeHHou (Mup3ayysib)
noyse, N0gpoOHO OMMUCAHbI gaHHbIe 3KCEePUMEHTOB, NOJy4eHHble B OfbITAX N0 Nepruogam LBeTeHus], Ce30HHbIM U3MeHeHUM
MX pasBuUTUSi, gUHAMMKE pocTa cTeb1el 1 INCTbeB M0 Nepuogam OHTo2eHe3d.

KnioueBble cnoBa: MHTPOgyKLMs, YCI0BUS, POCT U pa3BUTHe, MOPPOIO2US, OHTOREHE3, Be2eTaLms, 3Hepausi MpopacTaHus,
MHQJeKC gOCTOBEPHOCTM.

Summary. The article provides information on perennial, decorative, medicinal species Stachys byzantina C. Koch = S. la-
nata Jacq. and S.betonicaeflora Rupr, belonging to the genus Stachys L. family Lamiaceae, for the first time as a result of intro-
duction under soil and climatic conditions in non-saline (Tashkent) and saline (Mirzachul) soil, the experimental data obtained
in experiments on flowering periods, seasonal changes in their development, stem growth dynamics and leaves on periods of
ontogenesis.

Key words: introduction, conditions, growth and development, morphology, ontogenesis, vegetation, germination energy,
confidence index.
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Alc'ryaJILHoch HnccaegoBaHNA. Pe3Ko-KOHTUHEH-
TaJbHBIN KIUMAaT Pecriy0 iKY BAUSAET Ha Pa3BUTHE
BUIOB PacTeHU, BUABI CIOCOOHBIE aalTUPOBATHCA
K U3MEHUBIIIUMCS YCJIOBUAM, IITTPOKO PACTIPOCTPAHEHHI,
a Te BUABI, KOTOpPBIE He afalITUPOBAINChH, COKPATUIN
apeaJyibl OT HETATUBHOTO BO3IEMICTBUSA YCIOBUM, a HE-
KOTOpBIE JaKe UCUE3JIH.

ITo sT0i1 mpuuMHe, N3yUYeHNE YCTOMUYUBLIX K HebJIa-
TOIPUATHBIM YCJIOBUAM BUIOB PACTEHUI 13 MUPOBOTO
reHoOHIa U UX afanTanusa (MHTPOAYKIIUSA) K HOBBIM
KJINMaTUYEeCKUM YCJIOBUAM U UX IITUPOKOE KYJIbTUBU-
pOBaHUe ABJIAETCA BeCbMa aKTyaJbHOI ITPO6JIEeMOi.

NuTpoayKnusa pacTeHUN ABJIAETCA OAHUM M3 METO-
OB 00OTalleHNA PEeCYPCOB PaCTeHU, MPUMEeHIeMbIX
Ha TpaKTUKe, YTO TPedyeT UCIIOIb30BaHUA KOMILIEeKca
TOCTHKEHU OMOJOTUUEeCKUX HAYK. NHTPOAYKITUA
pacTeHU# TECHO CBA3aHA C 9KCIEPUMEHTAJIBHOM 60-
TAQHUKOU U 9KOJIOTHUYeCKOM (D13uoJIoTuell pacTeHU!,
TaK KaK JOCTUKEHUA STUX HAYK UTPAIOT BAXKHYIO POJIb
B aJlaITalliy UHTPOAYIITMPOBAHHBIX PACTEHUHN K HOBBIM,
M3MEHUBIINMCSA YCIOBUAM OKPYIKaIOIIell cpebl.

Ha panrux sTamax mHTPOAYKIINYM PACTEHUI O0JIb-
II1oe BHUMaHUe OyIeT yIeJeHO UCCIeOBAHUAM pocTa
¥ Pa3BUTHUSA MMEPCIEKTUBHBIX PACTEHU, IpoIleccam
doTocuHTe3a, PyHIAMEHTAJIbHBIM UCCIELOBAHUAM II0
PerpoayKTUBHOM OMOJOTHH, a TaK:Ke BO3BMOYKHOCTAM
aJanTanuy K HOBBIM YCJIOBUSAM BHeEIITHeN cpeabl. Tak-
JKe BasKHO CO3aTh METOIBI YIIPaBJIeHUA Pa3BUTHEM
pactenuii B mpoiiecce nHTpoayKiuu. Ha mociaenyro-
IUX 9Tamnax NHTPOAYKINY OYAYT PeIieHbl BOIPOCHI
CeJeKIIMOHHO-TeHETUUECKUX NCCIeTOBAHMMI, BEIPATITI-
BaHUA CEMAH U IMMEePCIeKTUBHBIX PACTEeHUM, a TaKKe
nepepaboTKu 6uomaccsl [8].

Ba:xHBIM yCJI0BUEM MHTPOAYKITUY IEPCIIEKTUBHBIX
pacTeHU ABJSIETCA U3YUEHUEe CTeIIeH 3aBUCUMOCTH
pocTa, pa3BUTHUA U YPOIKANHOCTY PACTEHUN OT YCJIOBUM
BHEIITHEH cpeibl, 0COOEHHOCTEH NX afanTallu K HOBBIM
yCJIOBUAM BHeIITHe cpensl [12].

ITens ucciemoBaHUA: 3aKIIOUAETCA B UBYUSHUU O1O-
MOPGOJIOrMUYeCKUX CBOMCTB 2-X BUI0B 13 pozaa Stachys
B PA3JIMYHBIX YCJIOBUAX NHTPOLYKITUU.

ITocTranoBKa MPOGIEMBI:

— ma3yueHUe XOJa POCTa U pasBUTHUA ABYX BumoB Cra-
XUCa B PA3JIUYHBIX YCIOBUIX;

— ompeneaenne MopGOJIOTHUECKUX TOKasaTeaeil Ha-
3eMHBIX OPTaHOB;

— ompeqeseHre IePUOJI0B OHTOTeHe3a.

Marepuanasl u MeToabl. [loseBbIe OMBITHI OBLIN ITPO-
BezeHbI B BorarmueckoMm cany umenu @. H. Pycamosa
Nucruryra «Boranuka» Axagemuu Hayk Pecry6an-
KU Y30eKucTaH, B aCCOI[MAIIY BOLOIIOJIb30BaTEIe
«HaBbaxop» BoiioByTcKOTO paiiona CrIpgapbUHCKOHN
obJsiacTy. DKCIIePUMEHTHI IIPOBOAMINCE B 3-X KPATHBIX
TIOBTOPEHUAX B TEXHUKE MAJIOTO IOJISI: PACCUNTAHHBIX
PAIOB 3 IIT., KOJUYECTBO PACCUUTAHHBIX PACTEHUNH —
10 1rr. IToATOTOBKA OMBITHOTO TOJIA U ITPOBEIEHME OIIbI-
TOB, MOJIyueHre 00pas3IloB MIOYBHI U PACTEHUI, ITpopa-
IMUBaHUE CeMSH, (peHOJIOTUYeCKre HaOMIoe s 3a

8

(dasamu pocTa u padBUTHUA PacTeHUil, yOOpKa yposKasd
MTPOBOIUJINCE OOIIETPUHATHIMY METOAAMU 1 Ha OCHOBE
pexoMeHpanui yueHblx MHCTUTYTA 60TaHUKU AKazme-
MUY HayK ¥Y36eKucTaHa.

Bce arpoTexHMUUeCKMe IPOITECCHI HA OMBITHBIX MTOJIAX:
BCIIaxXWBaHUe 3eMJIV, BLIDABHUBAHMIE 3€MeJIb 1 ITPOJIO-
JKeHue TPANO0K, IIOATOTOBKA 3eMeJIb IO/ TT0CEeB, TTOca-
Ka, o0paboTKa pAga MMOCEeBHBIX ILJIOIa/Ieli, OPOIleH1e
pacTeHUil B Iepuo/ BereTaluu, 0opbda ¢ COpHAKAMU,
BHeCeHVe MUHEPAJIbHBIX YAO0OPEeHUH 1 APYT0e OCYIIeCT-
BJISJINCH HA OCHOBE METOMIOB, IITUPOKO MPUMEHAEMBIX
B 9TOM PeruoHe a TaKiKe B 3aBUCUMOCTH OT IeJIN MC-
cJIeOBaHUSA U IPUHUMAA BO BHUMAaHUE OMOJIOTTYECKUe
0COOEHHOCTHU M3y4aeMoTo BIA.

ITepen moceBoM ceMAH MCCJAEIYEeMbIX PACTEHUN
B II0JI€ SKCIIePUMEHTAa B Ja00PaTOPUY OIIPEAe AN UX
YUCTOTY, IIJIOJOPOINEe U APYTHE ITOKAa3aTe .

B usyueHnn 61M09K0OJIOTUUECKUX CBOHICTB PACTEHUH
B OHTOT'€eHe3e OBbLIU MCIIOJIb30BaHbI MeTonbl A. PaboT-
HoBa (1950), A. A. Ypanona (1975) [9; 14]. ILnomopo-
Ve CeMsH OTIpeNeaan B 1a00paTOPHBIX YCIOBUAX Ha
yamku [leTpu TepMocTaTe U MOJIEBBIX YCIOBUAX ITyTEM
paccaxkuBauusa 50 ceMeHU PaCTEHUH TOBTOPAA B TPEX
pAmax Ha o6paboTaHHOI 3eMJe.

WszyueHue puTMa Ce30HHOTO Pa3BUTUS PaCTeHUN
Oblia 3aBepllleHa Ha ocHOoBe MeTonuku M. B. Bopuco-
Boii (1972) u 1. H. Betinemana (1974) [2; 3]. Mopdo-
JOTUYeCKUe IToKa3aTeJ I PACTeHU ObLIN OMTMCAHBI IO
yrasanuam Ai. A. @enopos, 3. T. Apriomrenko (1986,
1990) [15; 16].

OcnoBHOI MaTepuaa. CTerreHb afanTalluy UHTPOAY-
IIIPOBAHHBIX PACTeHUI K HOBBIM YCJIOBUAM, CKOpee BCe-
T0, OTpasKaeTcs Iperk e BCero Ha UX POCTe U PA3BUTHUM.

ITosToMy 6OJIBITIOE 3BHAUEHE UMEeT U3yUeHne MHIM-
BUAYAJIbHOTO PA3BUTHUA NHTPOAYIIUPYEMBIX PACTEHU’IA,
TO €CTh UX POCTa U PAa3BUTUA. POCT U pa3BUTHE d3TUX
pacTeHU B IOYBEHHO-KJINMATUYECKUX YCIOBUAX Y 3-
OeKucTaHa He U3YyUYeHO.

B xome Hammux nccijiegoBaHM MbI M3yYaJll CE30H-
Hble UBMEHEeHU s, POCT U Pa3BuUTUe, IMHAMUKY pocTa
cTe0JiA U INCTheB MHOTOJIETHUX NeKOPATUBHBIX, Jie-
KapCTBEHHBIX BUIOB Stachys byzantina C. Koch = S.
lanata Jacq. u S.betonicaeflora Rupr. oTHOCAIIIIXCA
K pony Stachys L. cemetictBa fIcHoTKOBBIX (Lamiaceae)
B PA3JIMYHBIX YCIOBUAX.

IIpu uzyueHUM 611O0MOPHOTOTUUECKIX CBONUCTB PacTe-
HUH B OHTOTeHe3e OHU ObLIU pasfesieHbl Ha CJIeAYyIONIue
Iepuonsl (POCT U Pa3BUTHE): JIATEHTHBIN, BUPTUHUIIB-
HBIH, TeHepaTuBHbIN. Huike MBI TOAPOOHO OCTAHOBUMCS
HA 9TUX MePUoJax Pa3BUTUA U3yUaeMbIX PACTEHU.

JlaTeHTHBIII IePHOA,. ¥ POKATHOCTD CEMAH ABJIAETCA
OMHUM M3 OCHOBHBIX ITOKas3aTeJsel, onpeaeaaioIiux
pasMHOKeHUe 1 BOCCTAHOBJIEHNE PACTEHUA 13 CEMSIH,
onpeneaAInX CYAp0Y BUAa U ONIPEAeIAI0IIX eTo
ceMeHHBIe KauecTBa [4; 6; 13].

OnBITHI MPOBOAUINCE IPU PA3IUYHBIX TEMIIEPATypax
(+15, +20, +25°C) ¢ meabio ompeAeJeHUI TeMIIEpaTy-
PBI, IPU KOTOPOIT ceMeHa IPUTOIHBI /I ITPOPacTaHUA
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B 1a00OpaTOPHBIX YCJIOBUAX. B pesysibraTe 1abopaTop-
HBIX HKCIEPUMEHTOB ONTUMAJIbHAA TeMIlepaTypa A
mpopacranus ceMaH S.sbyzantina cocraBuio +25°C,
nns S.betonicaeflora oua cocraBisaet +15°C (tabu. 1),
U IPU STUX YPOBHAX TeMIIEPATyPHI ceMeHa 000uX pac-
reruit mpopacranu Ha 80—90% B Teuenme 7—10 cyToOK.
K JABYM N3YyUYE€HHBIM B JaM OIITUMAJIbHBIE TeMIIepa-
TYPBI IJISI IPOPACTAHUS CEMSIH Pa3nuuHbl. Kak n3BecTHoO
U3 JIUTEePATYyPHI, TEMIIEPATypa ABJISIETCSI OJHUM U3 OC-
HOBHBIX (DAKTOPOB /I TPOPACTAHUS CEMAH pacTeHu it
[1;5; 7;10; 11].
ITo narum HaGIOEeHNUAM, B JIaG0PATOPHBIX YCJIOBU-
AX B pe3yJbTaTe IIOHUKEHUU TeMIlepaTypPhl CEMAH pac-
TeHuu S.sbyzantina craio U3BECTHO, UYTO YPOKANHOCTH
U 9HEPTUs IPopacTaHud CHU3UIUCH (Tabs. 1). A ceme-
Ha pacteHus S.betonicaeflora Hao60poT. ATU 3aperu-
CTPUPOBAHHBIE BAPUAIINY CBA3AHBI ¢ OOJIOTHYECKUMU
ocobeHHOCTAMU U3yuaemMoro Buzga (S.betonicaeflora
IIPOM3PACTAET B TOPAX €CTECTBEHHBIM YCIOBUAM).
OI'IBITI:I B IIOJIEBBIX YCJIOBUAX IMIPOBOAUJINCH B IBYX
Pa3IMYHBIX IIOUYBEHHO-KJIMMATUYECKUX YCJIOBUAX. Bec-
HO¥ (MapT) B He3acaaeéHHBIX (TallIKeHT) YCIOBUAX TP
TeMmIepatype Bo3ayxa +13,1 °C, mocakeHHbBIe ceMeHa
S.sbyzantina B reuenuie 10 gueit pocau Ha 80% , a cemena
S. betonicaeflora B reuernun 10 gueit pocu Ha 75% . B He-
3aCOJIEHHBIX YCIOBUAX CyMMa MOJOKUTEIHHBIX TEMIIe-
paTyp [Jia mpopactaHud ceMAH S.sbyzantina cocTaBuiIo
+177,4 °C, nnsa S. betonicaeflora 6vina paBua +144,1 °C.
BecHoii (antpesnb) B 3aconmeHHBIX (MupsauyabCKUX) yc-
JIOBHAX IIpU TeMIepaType Bo3ayxa +16,5 °C, B reueHme
10-gueti mocasxkeHHbIE ceMeHa S.sbyzantina mpopocau Ha
72% , a cemena S.betonicaeflora mpopocau Ha 70% . Cym-
Ma MOJIOYKUTEIBHBIX TeMIiepaTyp cocraBuia +107,3°C.
Ilnomopoaue ceMsaH n3yUaeMbIX PACTEHUH B IIEJIOM Pe3-
KO He OTJINYAJIOCH B 000X 9KOJOTUYECKUX YCIOBUIX.
B o6oux (TamrkenTckom u Mup3auyabCKOM) YCIOBUIX
mpopacTaHue ceMsH onpeaensiaach Ha 70-80% .
BupruauiasHeIii nepuon. BUpruHuILHBINA TePUOS
B CBOIO OUepe/Ib JIeJUTCA Ha 4 aramna: IPOPOCTKHU, I0Be-
HUJI, UMMAaTYyDP, B3POCJIOe BUPTUHAJIbHOE PacTeHUe.
IIpopocTKOBEIH 9Tam. ¥ GOJIBITMHCTBA TPABAHUCTHIX
pacTeHuit mepuo/ MOKOs CEMAH B IIOYBE JAJIUTCS OT TPEX
IO TIATHU MECAIEB, Y UBYUYEHHBIX HAMU PACTEHUN IEePUO/T
TIOKOsA 3HAUUTEJHFHO MEeHbBIIIe, TO eCTh CeMeHa MTOJIHO-
cThI0 IpopacTralioT uepe3 10—15 gueit mocye moceBa Ha
mousy (puc. 1).

CeMeHa N3Y4YEeHHBbIX paCTeHI/Iﬁ BbICEBAJI B KOHILE
Mapra-Hauaje anpesd. epes 7—10 gueit mocse Toro,
KaK ceMeHa ObLIN TOCeAHbI, OHU IIPOPOCJIH IIOJTHOCTHIO.
Temmeparypa Bo3Ayxa B 9TOT ITepUOJ, cocTaBisiaa +20—
23°C. ®opma ceMeIoIbHOTO JUCTOUKA IIPOPOCIIIETO
10-gHEBHOTO ca)KeHIla KpyrJas, 3eJieHas, BbICOTa IIPo-
poctka paBHa 0,6—2,6 cm. B mepBble AHU KOPEIIOK
pacTeHUs POC MeJIeHHO. B KOHIle MPOPOCTKOTO sTana
yray6asamaocsh 10 4—6 cm. IIpopocTKOBRIN oTam 6b1aa
OYeHb KOPOTKO B JKM3HU PacTeHUl, OHA 3aHUMAaJa
12-15 gueii B TamkenTcKux ycaoBuax, 10—13 gueit
B Mup3auyIbCKUX YCIOBUAX.

IOBennabHbIii 3Tan. S.sbyzantina u S.betonicaeflo-
ra — MHOTOJIETHee TPaBSHUCTOe pacTeHue. B cepeaute
ampeJis CBSA3h IPOPOCTKA C CeMeHEeM ObLIA TOJTHOCTHIO
notepara. Habsrogamocs pa3BuTre OCHOBHBIX cTe0IeHi
U KOpHei. BeicoTa mpopocTKa cocrasiasaiaa 2—3 cM, Ju-
CTOUKHU CeMeJ0JIN yBeInunBanch 1o 2—3 x 0,5—-0,7 cm,
U C 9TOTO MOMEHTAa HauWHAaJIU (POPMUPOBATHCH IIEPBHIE
¥ BTOPbIE HACTOAIIINE JUCTh (puc. 2 u 3).

JIucThsa OBIIM MEHbIIIE, UeM Y 3PeJIbIX PaCTeHUH,
Kpasd meJjiblie, OKPYTJIoi (DOPMBI 1O HEKOTOPOU CTe-
II€HU IIOKPBIThIEC BOJIOCKAMM. VMeHHO B 5TOT mepuon
TMPUBHAKY B3POCJIOTO PACTEHUSA ellle He MPOABUIUCD.
IIpomonKkuTEeIbHOCTH FOBEHUABHOM (paswl B Tamrken-
Te coctaBuyo 16—18 mHeil, a B ycaoBuax Mupaauyuasa
14—-16 gHeii.

HWmmarypnsrii stan. K koHIy anpesia moberu Hauaim
(hopMUPOBATHCS IOJHOCTHIO, ITOUTH [0 TOABJICHUS 3pe-
Jioro pacreHusd. BricoTa pactenuit rocturana 10—17 cm.
Cpenuasa AJauHA JUCTHEB COCTaBIAMA 9 cM, a MIUpUHA
3,5 cm (Puc. 4). B aTo BpeMa HabI0maI0Ch 06pasoBanme
HOBBIX pPacTeHUH Ha KJIyOHe pacTeHU, U 9Ta CTaauA
cocraBisia 24—27 gueii B yenoBuax Tamikenra, 21—-26
IHe! B ycaoBuax Mupsauynd.

B roH1e Masg-Hauaie noHA HAGIIOgAICA OBICTPHIHA
POCT pacTeHu#, U B 9TO BPeMA PACTEHUA HAXOIUJINCH
BO B3pocyoM Bupruuckom cocroguuu (Puc. 5). Ha aroit
CTaguu reHepaTuBHLBIC OPIraHbI €I11e€ He 6BI.TII/I Pa3BUTHI,
HO BETBU U KOPHEBAs CUCTEMA PACTEHUM ObLIU II0JIHO-
CTHIO PA3BUTHI, KakK 1 y 0oJiee cTapbix pactenuti. [Ipo-
MOJIXKUTEJHLHOCTD B yeaoBusax TalkeHTa cocTaBiisaaa
27-11 gueit, B Mupsauyie 23—28 nHeii.

Bromerpuueckue mokasaresnu pacrerui S.sbyzan-
tina u S.betonicaeflora BrIpameHHBIX B IBYX Pas3any-
HBIX TOYBEHHO-KJINMATUYECKUX YCIOBUAX U3MEPSIN

Tabaruuya 1
IIpopacranue cemsH S. byzantina u S. betonicaeflora B 1a6opaTopHsIX yciaoBuax, % (n = 150) !
HasBanue pacrennii TemmepaTypa t°C Passurue %
15 84+2,9
Stachys byzantina 20 87,3+2,7
25 90+2,4
15 80=+3,2
Stachys betonicaeflora 20 60=+4,0
25 22+3,3
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KasKIble [ecATh AHel, a cpefHre MOKa3aTeJ I ObLIn
TIpeACcTaBJIeHBI B Ta0IUIIE 2.

B MupsauyabcKux yeaoBuax caskaernsl S.sbyzantina
nocaguiau 16 masi. Bereramus He 3aKaHUYNBAJIACh B TeUe-
HIe T0/]a, U B KOHITE Ce30Ha BHICOTA PACTEHUS COCTABJISIA
14-19 cMm, exXeTOAHBIN ITPUPOCT COCTABJIAN B CPETHEM
2,5+0,09 cm B mecsir, 0,08+0,003 cm B cyTxu. Ha BTOpoit
rop 22 mapTa BbIcoTa pacTeHus cocraBmia 20 cM, a cyTou-
uoIi npupoct cocraBui 0,6+0,02 cm. IHTeHCUBHBIHM POCT
pacreHus HaOIIOAAJICS B alIpeJie, €ro BHICOTA JOCTUTAJIA
40—45 cMm, a cyTouHbIH mpupocT gocturai 1,7+0,06 cm.

T

Yepes 45—50 nHel mocsie Havajia BereTalnum, B HaUaJIe
Mas, pacTeHue mepexoany B a3y OyTOHUBAIINN.

®a3za ero Oyrounusaruu aauiack 27—31 gers. Cymma
TIOJIOXKUTEJIbHBIX TEMIIepPaTyp B 9TO BpeMsA BO BTOPOIL
rox cocraBuia +689,3 °C, B Tperuii rox +752 °C. Ha
5—T-11 meHb OyTOHU3AIINY HAUNHAETCS (pa3a IMBeTeHUS
pacrenusa. Hauaso aTo# (pa3bl Ha BTOPOIT IO/l COBIIATIO
Ha 11-13 mas, Ha TpeTuii roxg 6—9 nueii. Ero miBere-
HUe IJINJI0Ch 33 JHA, M OHO IPOJ0JKAJJIOCh 0 cepe-
AVHBI TIOHA. CyMMa IIOJIOKUTEJIbHBIX TEMIIEPaTyp OT
(hasbr 6yTOHMBAIINY O (PA3bI IIBETEHUA Ha BTOPOU IO

o ~

Puc. 1. IIpomecc nmpopaiuBaHusa CeMIH B IIOJIEBBIX ycaoBuAX (TamkeHT)
S.byzantina (neB.) u S.betonicaeflora (upas.)

Puc. 2. B ycnoBuax TamkeHnTa I0BeHUIJIBHBIH 9Tall pacrenud S.byzantina
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cocraBuia +133,3 °C, Ha Tperuii rog +148,1 °C. Korma
pacreHnue BCTYynuo B (hady IBETEHUS, CKOPOCTb POCTa
cre0dJIell 1 InCTheB ObliIa 3HAUNTEILHO MeajieHHee. Ha-
IIpUMeD, B Mae BBICOTA pacTeHus cocrasiana 45—50 cwm,
cytounsbiit mpupoct 0,5+0,02 cMm, B mioHe HabJII0aI0Ch,
YTO BBICOTA cocTaBiAma 50—52 cM, CYTOUHBII TPUPOCT
0,2+0,01 cm. B mocaenyioime MeCcAITbI Pa3JIUUYUN B €T0
CYTOYHOM POCTe He HaOJII0IaJI0Ch.

dopmMupoBaHUe cCeMAH HavaIoch uepe3 9—11 mueii
IocJjie TOT0, KaK pacTeHre HauaJio I[BECTH, U IIPOLOJI-
sKanoch 31-34 gua. PopMupoBaHUe CEMIH PACTEHUHN
HavaJIoCh BO BTOPOM rof Beretanuu 22—24 Masi, B TPeTUH
roz Beretaruu 17—19 mada B Ipefesax apeaja u 3aBep-
IIIMJIOCH B KOHIIE W0JIA. IIpOomoIKNTe IbHOCTE CO3pe-

BaHUA CEMSH B KYCTe COCTaBJfANa B cpenaeMm 35—40
IHel. ITO COBIIAJO C TIEPBOH AeKamon uioada. Cymma
IIOJIOKUTEJIBHBIX TEMIIEPATYP B IEPUOL OT IIBETEHUA 10
Cco3peBaHUA CeMeHU BTOPOIi rof coctaBuia +1474,1 °C,
Ha Tpetuii rox +1595,4 °C. Bereranua S.byzantina
C OKTA0PS IT0 HOAOPH 3aMeAanaIach. Jlajke B yCIOBUAX
Mupsauyias Bereranusi pacTeHusA He 3aKaHUNBAETCS
B TeUeHUe roja.

Pacrenue S.betonicaeflora caxxanu BecHoi (9 mas)
B ycaoBudax TamkeHTCKOT0o « BoraHmyeckoro cagas.
B sT0 BpeMs BhICOTA PACTEHUS COCTABJANA B CPE-
HeM 9,5 cM, TemMmepaTypa Bo3ayxa Obliia B cpegHeM
+17,5 °C. B TanmkeHTCKUX YCIOBUAX AasKe Y pacTe-
Hua S.betonicaeflora reHepaTUBHBIN IEPUOJ II€PBOTO

Puc. 4. mmarypubIii aTan pacrenuit S.byzantina (es.) u S.betonicaeflora (mpas.)
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Puc. 5. BuprusasibHOe COCTOAHYE B3POCIBIX PACTEHUN

S.byzantina (neB.) u S.betonicaeflora (upas.)

roza Beretanuu He Habmogasicsa. PacTeHue sakoHUMIIa
BereTamuio B HOsiOpe. B 5TO BpeMst ero BBICOTA COCTAB-
Jsna B cpenHem 24 cM, B cpegaem 4,7+0,18 cm B mecsr
rOZ0BOT'0 IIPUPOCTA.

B ycaoBusax TammkeHTa B MOCJIEAYIOIINE TOABI Be-
reranusa S.betonicaeflora Hauanach Korjga cpegHAad
TeMIlepaTypa Bo3ayxa B MapTe cocrasisana +14,9 °C.
Hauauio ero Bereraiuu copmasio ¢ 24—26 mapTa Ha BTO-
poii rox, a Ha TpeTuii rox ¢ 23—25 maprTa. B aT0 Bpema
BBICOTA pacTeHus cocTaBasiaa 5—10 cM, a CyTOUHBIH
mpupocT coctassaa B cpegaem 0,7+0,02 cm. BoicTpshIit
pocT cTebJIs U TUCThEeB PacTeHus HaOJII0JaJICcs B alrpeie,
KOr[a BbICOTA PACTeHUA AJOCTUTAJIA B CPeAHEeM 55 cM,
a cyTouHbIl TpupocT gocturai 1,8+0,07 cm. Hepes
35—40 mHeli mocse HayaJia Bereranuy, B HauaJje Masd,

pacreHue mepexonuT B (hasy OyroHusanuu. B sty mecsi-
IIBI BHICOTA PACTEHUS COCTABJIsANA B cpenueM 62,7 cMm,
CyTOUYHAasA CKOPOCTh pocTa mocturaja 1,4+0,05 cMm.
dasza 6yTOHMBAIMY PACTeHU Aauaach 35—37 mHei.
CyMMa MOJI0KUTEeIbHBIX TeMIIEPATyp OT HavuaJia Bere-
Taruu 10 (hassl 6yTOHU3AIIMY HA BTOPOI T'OJl COCTaBUIa
+715,8 °C, ma Tperuii rog+724,5 °C. Ha 5—7-i1 neun
OyTOHM3AIINY HaunHaeTcs (hasa IBeTeHUsI PACTEeHU.
Hauauio aToit passl Ha BTOPOIi Toj coBHAJO Ha 7—9 nHU
Masi, Ha TpeTuil rox 5—7 IHU ero IiBeTeHue COCTABUIIO
38—40 nHeil, u TpoAIUIACE IO cepenuHbl uioHa. Cymma
TIOJIOYKMTEJBFHBIX TEMIIEPATYD B IEPUOL OT Oy TOHU3AI[UH
o asbl IBeTeHU Ha BTOpoii coctaBuiaa +109,9 °C,
Ha tpetuii rox +111,1 °C. Korzma pacteHue BCTYIIHIO
B (pasy I[BETEHUS, TEMIIbI POCTA 3HAUNTEIHHO 3aMe/IJI-

Tabauua 2
T'omoBbie OMOMeTPHYECKHE IMIOKA3aTe U ABYX BUA0B Stachys B pasHBIX yCI0BUAX PA3MHOMKEHU A
Pasmep crebdis (cm)
YcanoBuga JMauna Mauna

HCCIeTOBA- creGs HwuxHue auctbsa BepxHue auctbsa

st (cm) Tpamer- | FOPEA (cm)

Jdauna IMMupuna Yepenok Jauna IMupuna
HHUKH
S. byzantina
Bycxosuax | 7 g 4 947|10,240,68" | 3,2+0,28" | 2,5:0,21 | 2,1+0,20 | 0,70,06 | 0,2+0,01 |23,4+1,56°
Tamrkenra
B yciosusax 52,5+3,36 | 7,5+0,48 2,0+0,17 | 2,5+0,21 2,4+0,21 0,7+0,06 | 0,2+=0,01 | 16,1+1,22
Mupsauyisa
S. betonicaeflora

BYCHOBHAX | 63 1.4,78"| 7,540,48" | 2,6+0,22 | 0,420,03" | 2,0-0,18 | 0,8+0,17 - 20,9+1,67"
Tamkenra
B ycmoBuax 21,1+1,43 | 4,5+0,31 1,9+0,17 | 0,7+0,06 1,9+0,17 | 0,9=+0,08 - 11,2+0,89
Mupsauyna

IIpumeuanue: * [OCTOBEPHBIE PA3INUNS TOKA3aTeJeH 10 OTHOIIEHUIO K yeaoBuaM Mupsauysis.
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auck. Hampumep, B Mae BBICOTA PACTEHUS COCTABIISLIA
B cpenHeM 63 cm, cyTouHbIit mpupoct 0,08+0,003 cMm,
B MIOHE BBICOTA COCTaBJsANA B cpenuem 64,5 cMm, cyTou-
uuI# mpupoct 0,05+0,002 cm. B mocaenyroriie MecaIibl
pasanuuii B €ero CyTOYHOM POCTE He Ha0I0ga1ock. Pop-
MUpPOBaHUE CeMAH HavaJoch uepesd 12—15 mueit mocie
TOr0, KaK PacTeHNe HavyaJjo I[BECTH, 1 IIPOJOJIIKAIOCH
38—42 nua. PopMupoBaHme CEMIH PaCTeHUI HAYAJI0Ch
21-23 mas u 3aBepINUIOCH B KOHITEe UIOHA. [Ipomoku-
TeJIFHOCTH CO3PEBAHUSA CEMAH B KycTe cocTaBiana 40—45
IHeli. ITOT mpoIlece Havaicsa 5—7 UIOHA U 3aBEPIITUI-
ca 9—-12 urona. CymMa IOJIOKUTEIbHBIX TEMIIEPATYD
oT ()a3nl I[BETEHUS IO CO3PEBAHNS CEMSIH COCTABUIA
+1606,2 °C ua Bropoii rox, +1631,7 °C ua TpeTuii rox.
B ycioBuax TamrkeHTa BereTanmsa paCTeHUA COCTABIIA-
na 230 nueii B roxy. K ceHTAOPIO-OKTAOPIO BereTausa
pacTeHUs HavaJsa 3aMeIAThbeA. B yeaoBuax TamkerTa
o0111ad BereTaiusa pacTeHus Oblja 3aBepiineHa 15 Hosd-
6psa. CymMMa IOJI0KUTEIHLHBIX TEMIIEPATYP B IIEPUO/, OT
HavaJia 0 KOHIIA BereTalliOHHOr0 IIePUOoLa Ha BTOPOM
rox cocraBuia +4990,5 °C, Ha tperuii rox +5111,9 °C.

B ycimoBusax Mupsauynsa carkeHsl S.betonicaeflora
Obl1a mocaskeHa 16 mas. IlepBbIii ro BereTanuu ObLI
3aBepIIeH B IEPBOM MeKaie HOos0ps. B KoHIle BereTanuu
BBICOTA pacTeHus cocTaBana 12—15 cm, mpu cpenue-
romoBoM pocte 2,2+0,11 cm B mecar. B rog mepBoit
Bereranuu (DOPMUPOBAHUE F'eHEPATUBHBIX OPTAaHOB
He Habonanock. Ha BTopoii rof Bereraiusa Hauaaach
3 ampess. B 9To BpeMms BbIcoTa pacTeHud 6b11a 4—6 cm,
a cyrounsIii mpupoct 0,3+0,01 cm. BeicTphIii pocT cTe-
OJeil 1 INCTHEB Y pacTeHUs HaOJII0aJICA B alIpesie-Mae,
ero BBICOTA JOCTUTAaJIa B cpeqHeM 17 cM, a CyTOUHBIHN
mpupocTt gocturaia 0,7+0,02 cm.

B manbpHelimmee BpeMs IOUTH He OBIJIO 3aMeue-
HO Pa3HUIILI B CKOPOCTH POCTA. C OKTAOPSA IO HOAOPH

S.betonicaeflora okonunia Bereranuio. CymMma mogoKm-
TeJILHBIX TEMIIEPATYP B IEPHO OT HAaYaja J0 KOHIIA Bere-
TAIMOHHOTO ITeProia Ha BTOPOii rof cocraBuiaa +4816,9
°C, ua tperutii rox +4989,4 °C. B ycroBusax Mupsauyiisa
BereTaTUBHAS PACTUTEIBLHOCTH cocTaBasana 210 nueit
Broay. Ilepexon K reHepaTUBHOMY EPUOLY He HAOJIIO-
IaJICs B TOABI, B KOTOPBIE IIPOBOIMJIOCH NCCJIEIOBAHLE.

ITo pesyabTaTam GeHOJOTUUECKUX HAOTIOTeHU
OBLTIO YCTAaHOBJIEHO, UTO OMOMeTpUUecKre ITOKa3aTeIn
pacTeHuii, BEIpalleHHBIX B ycJa0BUAX Boranuuecko-
To canga, 6BIJII/I 3HAUYMNTEJIbHO BBIIIIE, YeM B YCJIOBHUAX
Mupsauynsa.

B ycinoBusax TamkenTa cpeguss OanHa CTe0JIs
S.betonicaeflora 6v11a 63,1 cm, giuua aucra 2,0—7,5 cMm,
mupuHa aucra 0,8—-2,6 cM, 1ImHA KOPHA COCTAaBIAIA
20,9 cm. IIpunrucTHUKY TUCTHEB HAOIIOMaIach B 000X
YCJIOBUAX, TOJIbKO HA HUMKHUX JINCTBAX AJMHA COCTAB-
asana okoyo 0,4 cm. Cpenusas giuHa cTebJida pacTeHusd,
BBIPAIIEHHOrO B YCIAOBUAX MupsauyJisi, COCTABIAET
21,1 cm, piuua aucra 1,9—4,5 cm, mupuna aucra 0,9—
1,9 c™, qivHA HUMKHUX TPUIUCTHUKOB Jaucta 0,7 cM,
IauHa KOpHA okojo 11,2 cm. B yermoBuax TamkenTa
cpenusada qumHa crebnsa S.byzantin ocraBuana 70,8 cw,
nnuHa aucta 2,1-10,2 cm, mupuna aucra 0,7-3,2 cm,
nnauHa TpuauctTHukoB 0,2—2,5 cMm, AjanHAa KOPHS -0KO-
J0 23,4 cM. YCTaHOBJIEHO, UTO CPeAHAA IJINHA CTe0IA
pacTeHus1, IPOU3PACTAIOIIEr0 B yCa0BUAX Mupsauyis,
cocrasJiser 52,5 cm, gauHa jgucra 2,4—7,5 cm, uct
0,7-2,0 cM, IJMHA TTOJOCHI HIMKHUX cTep:kHeir 0,2—
2,5 cm, gmHa KOpHA 0KoJo 16,1 cm.

B uacTHOCTH, IpPU PABINYHBLIX YCIOBUAX CKOPOCTH
pocra cTebisa y cpegHUX KycToB S.byzantina cocTaBian
3—5 cm B Mecsrr, y S.betonicaeflora cocraBusn 2—4 cMm.,
CropocTts pocta auctbeB S.byzantin coctaBuaan 1-3 cm
B MecdlIl, 1ucThbsa S.betonicaeflora cocrasasror 1-2 cMm.

Puc. 6. Bupg pacrenusa S.byzantina B 3SuMHee BpeMsd rozia
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Puc. 7. Ilepuox maccoBoro niBetenus S.sbyzantina (neB.) u S. betonicaeflora (npas.)

DopMupoBaHUe HOBBIX PACTEHUH B KyCTe HAUNHAETCA
B MIOHE U IIPOJOJIXKAETCA 40 ITO3NHEI OCeHU, B CPeS-
HeM ofguH KycT S.byzantina comepsxut 10—15 mrTyK,
a S.betonicaeflora obpasyoT 2—4 pacrenus. B nepBsrit
TOJl TeHEepaTUBHBIE OPTaHbI 000UX pacTeHUH (hopmu-
PYIOTCA U 3aBePIIAIOT CBOIO BETETAIINIO BO B3POCIIOHN
BUPTUHUJIBHOM CTaAMU 3UMOH B pacteHuu S.byzantina
BEPXHUE OPTraHbI He IIOJHOCThIO BBICOXJIN, TOJBKO He-
KOTOPBIE eT0 JUCThA BbIcoxau. OHA COXPAHAET CBOE
3eJIeHOe COCTOSHMe TTouTH Beio 3umy (Puc. 6).

T'enepaTuBHsIil nepuox. VI3yueHHbIe BUALI B YCJIO-
Busax TamkeHnTa Ha BTOPO# rox B HavaJe Masi 3—5%
pacTeHui HaYaIu OYTOHU3AIUIO, a 5 Masd OBLIO OTMEUEHO
pacuBeraHUe. BricoTa IIBETYIIEr0 KyCTa COCTABIIAIA
40 cm, a OT ocu IBeTKa 006pas30oBaIuCh A1Be OOKOBBIE
TeHepaTuBHEIEC BETBU.

K xoumy ampesia BToporo rojsa BeretTanuu, pacTeHue
pocJio 3HaUnTEabHO ObIcTpee. CYyTOUHBIN IPUPOCT I0-
cTuraj B cpegueM 2—2, 5 cM. Ilo Hammmmm HAGIIOAEHUAM,
OyTOHU3AINA PACTEHUS IPUIILIOCH HA IE€PBhIe JHU Masi.
B crenyroriem rogy TeMmnepaTtypa Bosayxa obiia +2—3°C
BBIIIE€, Y€M B IIPDOIIIJIOM I'OQY, YTO BEI3BAJIO IIOABJIEHUE
TeHepaTUBHBIX OpraHoB Ha 5—10 nHel paHbIlle, TaK KaK
OOJIBIIIMHCTBO BUIOB U3 KaTeropuu Stachys cunrarorcs
TEIJI0TI0MBEIMU PACTEHUAMU.

B cepenune Mmast BbIcOTa pacTeHUsa gJocTurjaa 65—
80 cm, yacTh ero Kycrta coctaBiaanaa 90—100 cm, u Ha-
YWHAJCA IePUOJ] MaccoBOTO IBeTeHUs (puc. 7).

K KOHITY MIOHS IIPOIecC I[BETeHN s 3aKOHUMIICS. Bo
BTOPOI TTOJI0BUHE Ui0Jis co3pesio 90% cemsu. [Ipogos-
JKUTEJbHOCTb TeHepaTUBHOrO nepuoga S.byzantina
B TamkenTe cocraBiana 65—67 ngueii, B Mupsauyie
57—60 mueii. [IpoAOIKUTEIBHOCTh TEHEPATUBHOTO
nepuoga S.betonicaeflora B ycinoBusax TarrkenTa co-
craBasna 65—70 gueit. B roabl, B KOTOphIE IPOBOIUINCH
HWCCJIeOBAHMUSI, OBLIO YCTAHOBJIEHO, UTO B YCJIOBUIX
Mupsauyna Bcrymiaenue S.betonicaeflorar B reHepa-
TUBHBIN ITepUOM He HAOJI0gaa0Ch. B 060UX ITUKIaX
AKTHUBHOCTBb '€eHEPaTUBHBIX BeTBefI 3aBepIiIaeTcsd IIocJje
CO3pEeBaHUS CEMIH

Bsisoasl. Izyuennsbie Bugbl posa Stachys pasimya-
IOTCS MEXIY CO00I 10 PUTMY POCTA U PA3BUTUS, UTO
00yCJIOBJIEHO UX OHMOJIOTUUYECKUMU OCOOEHHOCTAMU
" YCJIOBUAMU KYJIbTUBUPOBAHUA.

B HesacosIeHHBIX YCIOBUAX, IPU UHTPOAYKIIUY Ha
2-# roq BereTanuu 2 Buza us poga Stachys IpoXoAuUT Bce
CTaJuy OHTOTeHe3a IIBeTeHUSs. B 3aCOIEHHBIX YCIOBUAX
(Mupsauynn) HabIIOgaeTCA 3aMeAJIeHNE ITPOX 0K Ie-
HUSA IIePUOJO0B OHTOreHEe3a y 000MX BUAOB, CHUMKEHUE
YPOBHS JINCTHEB U Ta0UTyCa, CHUKEeHUE TLJI0JOBUTOCTH
(S.byzantina) nnu uerenuda (S.betonicaeflora).

HpOI[OJI?KI/ITeJIbHOCTB IIBETEHUA ABYX BUJOB CTaXuca
cocraBidAeT 1,5—2 mMecsria, YTo 00yCJIOBIEHO KINMATH-
yecKuUMHU ycaoBuAMU. C IOBHIIIIEHNEM TeMIEPATYPHI
BO3ayXa M YMEHBbIIICHEM OTHOCHTeJII:HOfI BJIAKHOCTU
MHTEHCUBHOCTD IIBETEHN S BO3PACTAET.
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AOCBIA NIKYBAHHA NALIEHTOK
PENMNPOAYKTUBHOIO BIKY 3 XPOHIYHUM LEPBILUTOM
I NANMIJIOMABIPYCHOIO IHOEKLIEIO

OMNbIT JIEYEHUA NALMEHTOK PENPOIYKTUBHOIO
BO3PACTA C XPOHUYECKUM LEEPBULUTOM
U NANWJITOMABUPYCHOIN UH®EKLUEN

THE TREATMENT EXPERIENCE OF REPRODUCTIVE
AGE PATIENTS WITH CHRONIC CERVICITIS
AND HUMAN PAPILLOMAVIRUS INFECTION

AHoTaUif. [eHiTanbHa NaninoMasipycHa iHeKLis € OgHieo 3 HaNbbLL NoLMPeHnX IHPeKLl, Lo NepegqarTbCcs nepeBaXxHO
CTATEBUM LLISXOM | geTepMiHye BUHMKHEHHS XPOHIYHO20 3ananeHHs WniKn MATKy Ta HeOM1d3ii. Y cTaTTi obfpyHTOBAHO AKTY-
a/IbHICTb NPobiemu Bipyc-acoLiioBaHO20 XPOHIYHO20 LepBIiLNTY B )XIHOK penpogyKTUBHO20 BIKY, pO32/1IHYTO MeTogy Cy4dcHoi
giaeHOCTUKM Ta gesiki CXeMu JlikyBaHHS gaHO20 3aXBOPIOBAHHS. [TpoTsizom 2015-2019 pp., Hamm b6yamn obcTexeHo Ta Nposiko-
BaHo 80 nauieHToK Bikom Big 19 go 40 pokiB 3 BepuUdiKOBAHUM XPOHIYHUM LEepBILMTOM HA (POHI NaninomMaBipycHoi iHgekwji.
KoHcTaToBaHo, L0 MicLieBe Ta cUCTeMHe 3aCTOCYBAHHS MPpenapary, gito4ok Pe4oBUHOIO K020 € 1aBOHOIgH 2N1IKO3UgiB GUKMX
3nakie Herba Deschampsia caespitosa L. Ta Herba Calamagrostis epigeios L. geTepmiHyBano eniMiHawiio Bipycy naniaomm jio-
guHn (nigTBepg eHy noiMepasHoko AHLI020B0K0 peakuieio) y 31 (77,5%) xBopoi i go3Bonao 26 (65%) NauieHTKaM YHUKHYTU
Xipyp2i4HOi gecTpyKLUii ypaKeHNX giSIHOK WniiKu MATKu. 3aCTOCYBAHHSA inozine pranobex go3BoanIo 3MeHLWUTH oLy ge-
CTPYKUIi'y 24 (60%) xBopuX Ta crpusiio enimMiHavii naninomasipycy y 27 (67,5%) ocib. 3acTocoBaHi cxemu NiKyBAHHS NALIEHTOK
penpogyKTMBHO20 BiKY € eeKTMBHUMM | MAOTb 3HA4YHY NepcrekTUBY Logo ambyaaTopHO20 Ta CTALOHAPHO20 3ACTOCYBAHHS.

Knrouosi cnosa: sipyc naninomu toguHm, LepBilmT, gia2HOCTMKA, MPOTUBIPYCHA Tepartisi, KOMIIEKCHe JliKyBaHHS.

AHHOTAUMS. [eHUTANIbHAS NANWIOMABUPYCHAS MHPeKLMS SBSIETCA OgHOM M3 Hanboslee pacnpoCTPaHeHHbIX MHPeKLMI,
nepeqaroLmxcs NpenmMyLecTBeHHO MOM0BbIM MyTeM U geTepMUHKUPYeT BO3HWKHOBEHME XPOHMYECKO20 BOCMANeHMUS LLIeiiKM
MATKM M HEOMa3mid. B cTaTbe 000CHOBAHA AKTYAIbHOCTb NPob/1eMbl BUPYC-ACCOLMMPOBAHHO20 XPOHUYECKO20 LepBILMTA B
JKEHLLUMH penpogykTMBHO20 BO3PACTd, PACCMOTPeHbl METOgbl COBPeMEHHO gUa2HOCTUKM 1 HEKOTOPbIe CXeMbl ledeHust gaHHO-
20 3abonesarHus. B TeyeHune 2015-2019 2z2., Hamu Gbiim 06C1€gOBAHO 1 MposieyeHo 80 NaLmeHToK B Bo3pacTte oT 19 go 40 sieT ¢
BepUPULMPOBAHHbIM XPOHNYECKUM LIepBMLMTOM HA OHe NannanoMaBmpyCcHoi MH@ekLmn. KOHCTaTMpoBaHo, YTo MECTHOE 1
cMcTeMHoe np1MeHeH1e npenaparda, geicTBYIOLLMM BeLLeCTBOM KOTOPO20 AB/SIIOTCS GABOHONbI 2IMKO3MGOB gUKMX 3/10KOB
Herba Deschampsia caespitosa L. n Herba Calamagrostis epigeios L. geTepM1MHUPOBAN0 3AMMUHALMIO BUPYCA NAMUINIOMbI
ye/I0BeKa (MogTBepKgeHHyI0 NOIMMepasHo LernHoli peakumeii) y 31 (77,5%) 6obHON 1 no3Bosmno 26 (65%) naumeHTKam ms-
OexaTb X1pypanyeckoit gecTpyKLmMmM NOPaXeHHbIX y4acTKOB Leviku MaTku. [IprumMeHeHue inozine pranobex no3Boanao ymeHb-
WKTb naowagb gectpykumm y 24 (60%) 060MbHbIX 1 CMOCOOCTBOBANO 3AMMUHALMM NanuaaoMasupyca y 27 (67,5%) xeHLmH.
[puMeHeHHble cxeMbl JiedeHuns NauMeHTOK penpogykTUBHO20 BO3PACTA SBASIOTC SPPEKTUBHLIMM U MMEIOT 3HAYUTE/bHYIO
nepcrnekT1BY OTHOCMTENIbHO aMOYIaTOPHO20 M CTALMOHAPHO20 MPUMEHEHMSI.

KnioyeBble ¢/10Ba: BYPYC NANUAI0OMbI 4€/10BEKa, LIePBULINT, gUA2HOCTUKA, NPOTUBOBUPYCHAS Tepanius, KOMIeKCHOe /leueHue.

Summary. Genital HPV infection is one of the most common infections mainly sexually transmitted and determines the
occurrence of the cervical chronic inflammation and malignancy. The article substantiates the relevance problem of virus-
associated chronic cervicitis in reproductive age women. Some modern methods of diagnostics and some treatment schemes of
this disease were considered. We examined for 2015-2019 years and treated 80 (19-40 years old) patients with a verified chronic
cervicitis on the background of papillomavirus infection. It was stated that local and systemic application of the flavonoids
glycosides substance of wild grasses Herba Deschampsia caespitosa L. and Herba Calamagrostis epigeios L. determined the
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human papillomavirus elimination (confirmed of polymerase reaction) in 31 (77,5%) patient and prevented in 26 (65%) women

of surgical destruction of the cervical affected areas. Application of inozine pranobex has reduced of the destruction area in 24

(60%) patients and contributed to the HPV elimination in 27 (67,5%) women. The applied of treatment scheme of reproductive

age patients are effective and have a significant perspective of regarding in outpatient and stationary gynecological department.
Key words: the human papillomavirus, cervicitis, diagnosis, antiviral therapy, complex treatment.

FeHiTaana narmisoMaBipycHa iH(peKIida, 3a TaHuMu
Pi3HUX aBTOpiB, € OAHi€I0 3 HANNOIIUPEeHIMNUX iH-
(eKI1iiA, 1110 IEPeIatOTHCA IIEPEBAYKHO CTATEBUM IILIAXOM
[4; 9; 12—14; 19]. ITomiTHe Miciie iH(peKITii BipycHOL
€Ti0JIOril Yy CTPYKTYP1 IaTOJIOTil peIIPOAYKTUBHOL CHUC-
TeMU € HaCJIiIKOM IJ106aJIbHOTO IOTiPIIIeHHA iMyHHOTO
cratycy Hacesnernusa [16—20]. Bipyc mamisomu goguHu
(BILJI) manesxuts no JHK-BMmicHUX BipyciB cimeiicTBa
papovaviridae i Mmae TpPOIHICTE 10 GAraTOIIIAPOBOTO ILJIOC-
Koro emitenito [15—18]. BixmoBigHo 10 cyuyacHUX JaHUX,
BIIJI € yMOBHUM ITaTOTE€HOM, ITiITBEPIKEHHAM YOTO €
poro miarmocturay 10—-30% »xkimok 0e3 rineKosoTiuHol
maroJorii [1; 6—8]. Mo:kauBa cmoHTaHHA perpecis Bipycy
mpoTarom 1-2 pokis (3a HASBHOCTI HEOHKOTE€HHUX TUIIIB),
a y BUIIaIKaX BUCOKOOHKOTeHHUX — iH(eKIiaA HePiTKO
HaOyBae nepcuctyounii xapaxTtep [1; 9—11]. Ha#6inpimn
KaHIepOTeHHUMU IIITaMaMu BBasKaioTh 16-i1 Ta 18-ii,
aTakoxk 33, 45, 51, 52, 58, 59 ta 39-i1 Tuniu BIIJI[5; 9;
10; 15—-17], sixi merepmimyiors 71,5% Bumagkis paxy
muiiky MmaTKku B €Bpori [16; 17; 19; 20]. HoBeaeHo, 1110
BipycHa iH(eKIIia MoKe 3aJINIIATUC JIaTeHTHOIO IIPOT-
TOM JIEKiTbKOX POKiB, TPy YoMy 11 HAABHICTH HiABUIITYE
PUBUK PO3BUTKY OHK03aXBOPIOBaHHA y cepenaboMy B 300
pasis; 99,7% BUMAAKIB IVIOCKOKIITHHHOIO PAKY IITHIAKI
matku Mictars [JTHK Bipycy namisomu mroguau [8; 9; 11;
17; 19]. ITIaToreHETUYHOIO OCHOBOIO OHKOTeHe3Y, iHTyKO-
BaHOTO BipyCcOM IaIriJIoMu JIFOJUHU, € iHTerpaiid Bipyc-
Hoi [IHK y xpoMocomu iH(IiKOBAHUX KJIITHH 3 aKTUBHUM
CUHTEe30M BipycHUX oHK00i1KiB E6 Ta E7, mopymenaam
HOPMAaJILHOTO IIPOITeCy aIronTody Ta AudepeHIlitoBaHHa
kiaituu [8; 15; 16; 19; 20]. BILJI cupuunHsae XpoHiuHe
sanasmenHa muiiku matry (BI1JI-acomnifioBannii nepsi-
muT) y 5—15% marmienTok [1; 4; 10; 12-14].

Meta po6otu. O6TpyHTYBaTH aKTyaJbHiCTH ITpobJie-
mu BIIJI-aco11itioBaHOr0 XpOHIYHOTO MEPBITUTY B KiHOK
PenpoaAyKTHUBHOTO BiKYy, eDeKTUBHICTD i Oe3meuHicTh
3aCTOCYBaHHSA [eAKNX IPOTUBIPYCHUX IIpellapaTiB Ta
TMOKPAIIUTHY Pe3yJIbTATH KOMIIJIEKCHOTO JIiKyBaHHA.

Marepiana Ta meTogu. [0 KOMILJIEKCHOI CXeMU JiKy-
BanHA namieHTok 3 BIlJI-acorifioBaHM XpOHIYHNAM IT€P-
BIiIIMTOM BKJIIOUAJIV MPOTUBiIPYCHI IpenapaTu 3 iMyHOMO-
IYJIIOI0UNMY BJIACTHBOCTAMU: mpoTediasis (dhraBoHoiqM
riaikosumiB qukux suakis Herba Deschampsia caespitosa
L. ra Herba Calamagrostis epigeios L. — cymosuTopii
Ta cuuproBuii podunt) [1; 4; 6; 19] ra inozine pranobex
[11; 12; 19]. IIporarom 2015—-2019 poxkiB Hamu Oysiu
00CTeKeHO Ta KOMILIEKCHO ITpoTikoBano 80 marieHTok
Bikom Bizx 19 1o 40 poxkiB 3 BepuhikoBaHNM XPOHIUHUM
nepBinuTom Ha ¢oui manimomasipycHoi indexii (IIBI)
BUCOKOTO OHKOTeHHOTO pusuky (tTumnu 16, 18, 31, 33,
45, 52)[5; 8-10; 13; 16; 19; 20]. IIporednasin Bosmomie
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moaipapMaKoJIOTIUHOO Ji€F0: IPUTHIUYE mpoJiepaliiro
i mectpyxTuBHy mito BILJI Ha KaiTuHYT MLISX0M iHTIOY-
Banusa [[HK- i PHK-nosrimepasu BipyciB, iHAyKye cuHTE3
eHIOTeHHUX o- 1 y-iHTepdhepoHiB 10 (isiogorivHO aKTHUB-
HOTO piBHA 6€3 PO3BUTKY PePaKTEPHOCTI, 110 TO3BOJIAE
BUKOPHMCTOBYBATH IIpeImapaT TPUBAJIUN Yac; ITOCUIIIOE
Iif0 allONTO30iHAYKYBAJIbHUX (DAKTOPIB Ta aKTUBYE
Kamcasy 9, unm crpuse eximMiHarii ypameHux Bipycom
KJIITHH; HOpMaJidye ()aKTOpU MicIleBOTro iMyHiTeTy,
TPUCKOPIOE TIPOIIECU PereHeparlii emiTesnio camn3oBol
00OJIOHKY UK MaTKu, https://www.apteka24.ua/
proteflazid-supp-3g-10-5kh2-blister [1; 4].
dapmarosioriuna fig inozine pranobex merepminy-
e€ThcA HOpMAaJidalriero gedinmuty abo guchyHKITIT KIi-
TUHHOTO iMyHiTeTy, nudepeHniroBagaa T-1iMmporuTiB
[8; 9; 11; 12]. IIpenmapat moxmy.ttoe mito T-mimporiuTiB
i HaTypaJbHUX KinepiB, a TaK0OK 30iybITye KinbKicTs Ig
Ta MOBEPXHEBUX MapKepiB KOMILJIEMEHTY, BILIUBA€E Ha
CUHTEe3 iHTepJIeHKiHiB, 301IbIITyE CeKPeITifo eHIOTeHHOTO
v-irTepdepony ta s3meniIrye supodnenud IL-4, migcuiroe
110 HeUTPOo(DiIbHUX I'PaHyJIOUTIB, XeMOTaKcuc Ta (a-
TOIIUTO3 MOHOIIMTIB i Makpodaris; IpUrHiyye cuuTe3
Bipycy Ta pemirikarito i-PHK misaxom BOyqoByBaHHSA
iHO3WH-OPOTOBOI KMCJIOTH B IIOJIiPIOOCOMY YParKeHOI Bi-
pycom kuitwau, https://znaj.ua/medical /substance/240-
inosinum-pranobex [11; 12; 18—20]. Besmexry npemnaparis
OI[iHIOBAJIY HA ITiICTaBi JaHNX aHKEeTYBaHHS 3araJbHOTO
CTaHy MaIli€HTOK, YACTOTH i XapaKTepy MO0iUHUX peak-
i, m1abopaTopHOro obcTeskeHHA. Kpurepismu BUKIIO-
yeHHs OyJIv BaTiTHI sKiHKM Ta XBOPi, AKi MaJIu migBUIIeHY
YYTJIUBICTDH 0 OYAL-ITKUX KOMIIOHEHTiB mIpoTedJiasiay
(CTIMPTOBOTO PO3UUHY Ta CYIIO3UTOPiiB) Ta i30IIPUHOBUHY
(inosun mpauobexc) [4; 6; 8; 10; 11]. ¥V mocaimxeHusa
He BKJIIYAJIM TAKOXK MAIli€HTOK i3 cynyTHiMU iH(peKITi-
AMU, AKi IepefarThCA CTATEBUM MIJIAXOM: XJaMimia-
30M, TPUXOMOHia30M, TOHOPEEIO, ITUTOMETAJIOBiPYCHOO
iH(peKIie0, reHiTATLHUM I'epIIecoM, MiKOILJIa3MO30M,
ypeamazmo3oM [5; 7; 10; 15; 19]. O6crerkeHHA maItieH-
TOK 3iMICHIOBAJIM BiATIOBIHO 0 ITPOTOKOJIiB Ta HAKA3iB
MOS Vxpainu [4-6]. BuBuaiau aHaMHeCTHYHi AaHi, IPO-
BOJIMJIY TiHEKOJIOTiUHe 00CTeKeHH A, TpaHcabmoMiHaIbHe
i TpaHCBariHajgbHe YIbTPA3BYKOBe CKAHYBAHHS OPTraHiB
maJoro Tasy 3 gomyieporpadiero amaparom Esaote My
Lab 3 BukopuctanuaMm KoHBeKcHOro narunka CA541,
tpaHcBarinassHOro — EC1123 Ta mimifinoro — LA523
[19]. TpaucBariHaabHUM YIBTPA3BYKOBUM CKAaHYyBaH-
HAM BU3HAYATIU PO3MipHU IMUHKU MaTKU, AiarHOCTYBaJIN
Ha0OTOBI KicTH, y TOMY YMCJIi TIMOOKO PO3TAIIIOBaHi;
TpaHcaboOMiHAIBPHUM — CYIIYTHIO TiHEKOJIOTiUHY IIaTo-
Jorito [2; 3]. «Knacuuny» KOJBIIOCKOIIiT0 3ifiCHIOBAIN
amapatom «SCANERMK-200»; Bu3Hauaau xapaxkTep
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BU/IJIEHB; POBIIUPEHY — 3 5% PO3UMHOM OI[TOBOI KUC-
sotu (Acetic Acid Test) Ta posunnom Jlrorous (mpoba
IMunnepa) [7; 9; 10; 13; 15; 17]. 3minu ominoBamu 3a
kaacupikarieio BeecBiTHboro kourpecy IFCPC[16—-19].
HaiiBa)xIUBIiIuM KpUTEPieM KOJBIIOCKOIIYHOI KaPTUHU
Oysa mimsaHKa 3aMillleHHA, TpaHchopMarrii muIiHIpuy-
HOT'0 eIIiTeJIisd IJIOCKUM, AKa HalOLIbII KOHTaMIHAIIIHO
BpasJIMBa IJid BILIMBY OHKOTeHHUX TumiB BIIJI[7; 9; 12;
16; 17; 19]. CnernudiuHOIO KOJIBIIOCKOIIIYHOIO 03HAKOIO
IIBI muiiku MaTKY BBasKaJIu HepiBHOMipHe IOTVINHAHHSA
BOJHOTO Po3unHYy JItorosa. Marepias s IIUTOIOTIYHO-
ro gocaimkenus (Liguid Based Cytology) orpumysaiiu
3 IOBEPXHIi MUUKYM MaTKX, 30H! TpaHchopMarlii, KaHary
MUKW MaTKW, 3MiHU ONUCYBaJIN 3a KJaacudikaiiero
Berecma (The Bethesda system — TBS, 1988 p., CIITA),
nmonoBHeHi y 2014 pori [11-16]. Kpurepiamu IIBI 3a
mkasoio R. Reid BBaxkanu HasBHiCTD KOMmoruTapHOl
armumii [11-13; 15—-18]. 3a nokazaHHAMU, i KOHTP-
oJIeM KOJIBIIOCKONY BUKOHYBAJIU MPUIIILHY 0i0IICit0
MINAKY MaTKH, & TAKOXK IEPBiKaJIbHUN KIopeTasK. Bi-
orcito mpoBoawmau B I (hasy MeHCTPYaTIbHOTO ITUKJITY, 11100
BUKJIIOUNTY MOKJIUBICTh BILTUBY HA ITUNKY MATKY IIPU
MaJIUX TepMiHax BariTHOCTI i Ayia mpodisaKTUKU PO3-
BUTKY eHIoMeTpiosy [7; 9; 10; 12]. 3pisu ikcyBasu Ta
3a0apBIIIOBAJIN TeMAaTOKCHUIi H-€03THOM, 3MiHU OTIMCYBAJIH
srimrao Haxkasy MO3 Ykpainu Ne 676 Big 31. 12. 2004
p [4-6]. JocmigsxeHHA METOIOM ITOJIiMepPas3HOI JAHITIO-
roBoi peakirii (IIJIP) sgitficHoBaau 3 BUKOPUCTAHHAM
TecT-cucTeM AJ1a amILTihikarii roMosiorivnnx (hparMeHTiB
OHEK Bipycy mamnisoMu JIFOAZWHY BUCOKOTO OHKOT€HHOT'O
pusury [15; 17; 19; 20]. BipycHe HaBaHTa'Ke€HHSA BU-
3HAYAJIU IIiJI YaCc BKIIOUYEHHA Y JOCIiIKeHHA Ta uepes 3
MicAlli Imicssa 3aKiHYeHHA KypCy IIPOTUBipYyCHOI Teparrii.
IepBinuT miagTBEpIKyBaIN ¥ pasi BUABJIEHHA Y MadKax
3 KaHAJIYy IMUKY MaTKu O0inbire 10 mosrimMopdHOAREpHUX
JeWKOIIUTIB Y IOJIi 30PY IIPU MePeraAai 5 moJiB 30py
[5; 7; 19]. AHanis 6aKkTepiaIbHOTO CIEKTPY MIiXBU Ta
00JTiK pe3yIbTaTiB 3aiticHoBa U 3riguo 3 Hakazom MO3
VYrpainum Ne 234 Bixg 2005 p[1; 5—7; 19]. BukonyBanu
iMyHOIIMTOXiMiUHE BUSHAUEHHS OHKOMapKepy pl6ink4a
Ta Bu3dHaueHHsa oHK0OiIKy E7 BILJI 16-ro i 18-ro Tummis
[5; 7; 15]. ITo I rpymiu criocTepeskenua yBivim 40 xi-
HOK, IKUM 3 MeTOIO0 eJliMiHaIil Bipycy i monepemxeHHA
penuausis IIBI mpusrauamiu ogHOUYACHO CyTIOSUTOPIT
npenaparty nporeduiasding — mo 1 cymosuTopito 2 pasu Ha
Io0y mpotsarom 14 guiB, Kypc 3 Micarii (1omMicsayHO IO
14 gHiB y MisKMeHCTPYaJbHUH IIPOMisKOK) Ta OTHOUYACHO
cIupTOBUil po3unH npoteduiadiny y hopMi Kpamess per
0s 3a cxeMoi0: 0 15 Kpatresb 2 pasu Ha 100y OesnepepBHO
mpotarom 3 micaris. Ha moMeHT MeHCTpyaIiii poouiau
nepepBy y JikyBauHi. Il piBHOI[IHAY KJIiHIUHY Ipymy
ckJyanu 40 XBOpUX, IKUM IIPU3HAUAIN 3 AHAJIOTIUHOIO
MeTOI0 KOMOiHOBaHe JIiIKyBaHHs: inozine pranobex (iso-
MIPUHO3HUH) Ta 3ailicHoBaau CO? — j1azepHy HECTPYK-
I1if0 IIATOJIOTiUHO 3MiHEeHUX JiJIAHOK IMUHAKN MATKH.
IIpu mpomy nepuIni Kypc KOHCEPBATUBHOTO JiKyBaHHA
IpU3HAYaIU 3a 2 THKHI 10 JecTPYKILil — mo 2 TabJert-
Ku (B 1 rabuerni 500 Mr) Tpu pasu Ha AeHb b THIB Ha

THKIEeHD, TOCTiJOBHO 2 TUKHIi, a IPyTruit Kypc — 3 THA
IIPOBENEHHS NecTPYKILii. JlocTiyKeHHA IallieHTOK IIpoBe-
JleHi BiATIOBiAHO 10 ToI0sKeHb ['enbciHKCehKOI [lekmaparrii
1975 poky, mepersaHyToi Ta fomoBHeHOoi y 2002 porri,
mupekTuB Hattionansaoro KomiTery 3 eTUKY HAYKOBUX
IocaimskeHsb. Big ycix yuacHUIE oiepskaHo iH(opMaIi iy
3Oy Ta ByKHUTI BCi 3ax0au AJisd 3a0e3IeueH A aHOHIM-
HOCTI narieHToK. IlopiBHAHHA KiTbKiICHUX Pe3yabTaTiB
y BubipKax (moBiproBanbauil inTepsaa 95% ) mpoBoguIocs
3a TOIIOMOT0I0 ABOBUOipKOBOro t-TecTy CThiomeHTa O
pisHOmMCHIepcHUX BUOipok. Busnauaau M — cepenne
apudMeTrUYHe; M — CTAHJAPTHY HOXUOKY CepeIHbOro
apudmeTnunoro; P — moxkasHUK JOCTOBipHOCTI pisHUITL
MiK cepeHiMU BeTnYnHAMY (BiZMiHHICTS MiXK Beuanm-
HaMM BBaKaJIu JOCTOBipHOIO mpu 3HaueHHi P < 0,05).
PesyabsTaTu mocaigskeHHa ta ix ooropoperHsa. Ce-
pPenHi# Bik maiieHTOK y I KaiHIUHI# rpymi cTaHOBUB
29,0=+0,5 ra B II rpymi — 30,0=+0,6 pokis. Cepenniii Bik
mouaTKy MeHapxe: y I rpymi cnocrepe:xkennsa — 14,0+0,4
pokis; y Il rpymi — 13,0+0,6 pokis. B anamuesi cepen
rimekosioriuHux 3axBopioBaub y 47(58,75% ) obererxe-
HUX OyJIu XPOHIUHI 3amabHi TPOIecy OpraHiB Majoro
Tasy. 3a pes3yJbTaTaMU aHaJIi3y aHAMHECTUUHUX JaHUX
IIOPYIIeHHA MEeHCTPYaJIbHOI (DYHKIIII IT0 TUITY aHOBYJIA-
11i1, HETIOBHOI[IHHO]1 JTI0TeTHOBOI (hasu, rimepmosimMmeHopel
Buasaanauy 21 (26,25% ) xBopoi. Yci nanienTKky Ben
peryJsipHe cTaTeBe JKUTTs, 3 HUX 51 (63,75% ) manu
pempoayKTuBHI miauu, a 7 (8,75% ) BUKOpUCTOBYBaIU
OispIre 5 pokiB KOMOiHOBaHI OpaIbHI KOHTPAIIEITHBH.
11 (13,75% ) anamMmHeCTUYHO MaJiu OiJIbIlIe TPHOX CTaTe-
BUX MapTHepPiB. AHaJi3 giTopoaHoi GyHKIII moKasas,
moy 63 (78,75% ) :xiHok OyJiu BariTHOCTi, ogHA XBOpa
3a3HAYMIIA, IO TIEPIIIi moJIoTu Bigdyaues no 18 pokis,
33(41,25% ) mamieHTKM BKa3dyBaJIi B aHAMHE31 Ha MU-
MOBiNIBHI BUKUAHI, apTu@iIlfiiigi Ta MefnKaMeHTO3Hi
abopru. EKxTomiuHa BariTHiCcTh aHAMHECTHYHO MaJja
Mmicire y nBox Bunagkax. JKommoro pasy He BaritThiau 17
(21,25% ) sxinok. I[Ipu omiHOBaHHI PEIIPOAYKTUBHOTO
aHaMHe3y KJiHiuHi rpynu 6ysau naputetaumu. OCHOBHL
CKapru MmalieHToK y BCix BubipKax O0yau momioHumMu,
y 47 (58,75% ) obcTeskeHnx — Ha BUAIIEHHSA 6i10TO
4’ ciporo KoJsbopy 3i crareBux nuisaxis, y 24 (30%)
XBOPUX — Ha CBepOiK, Meuiro y JiJAHII 30BHIIHIX cTa-
TeBUX OPraHiB Ta MIPOMEXKUHH, ¥ 5 (6,25% ) mamieHTOK
Ha aucnapeyuiio, v 3 (3,75% ) :kiHok Ha mepioguuni
«KOHTaKTHi» KPOBOMAa3aHHS 31 CTaTeBUX MIJIAXIB ITif] Yac
CTaTeBOTO aKTy, pu oMy 27 (33,75% ) XBOPUX BUCJIOB-
JIIOBaJI KOMOiHOBaHi cKapru. ¥ ofHiel marieHTKY CKapr
He 0yJI0, BOHA 3BePHYJINCA 3 METOIO IIperpaBigapHoi
nigroroBku. Ilig yuac mpoBeeHHA TEePBUHHOTO OTJIALY
B I3epKaJiaxX y BCiX 00CTeXeHUX CTBEPIKYyBaaud Ha-
OpSK Ta rimepemiio caIn30Boi 000JIOHKY MiXBU, ACKPABO-
YePBOHY OBEPXHIO, TMIIEPEMil0 HABKOJIO 30BHIIITHHOT'O
BiuKa KaHaJy MUHAKU MaTKu. [Ipu yapTpasByKoBOMY
CKaHYBaHHI BUKOPHUCTOBYBAJIU PeXXUM ejaacTorpadii.
YV 79 (98,75% ) nmaiieHTOK IMUINKA MAaTKU 3aJIUIIAJIACD
€JIaCTUYHOIO Ta KapTyBaJIach IIePEBAKHO 3eJIEHUM KO-
apopoM. B ogHOMY BUTIAAKY BidyasidyBaBcs IIIBHUN
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3-1i TUTI KapTyBaHHS, 110 OYJIO TTOB’ A3aHO 3 BEJIUKOI0
KinbKicTi0 hi6pO3HUX BKJIIOUEHDb ¥ CTPOMI Iriciid 1me-
peHeceHOl paHimie KoHycoBuAHOI pesekIrii. Ha erami
BKJIIOUEHHSA Y JOCTiI3KeHHA B 000X KJIIHIUYHUX TPyIIax 3a
JIOTIOMOT'O0 KOJIBIIOCKOITi1 (hiKCcyBaM 3anaIbHUM IIPOIIEC
y eKToIepBiKci. BisyasmisyBanmcs XxaoTHUHO pO3TAIIIO-
BaHi CcyAVHU HelIpaBUJIbHOI (popMU, AKi He pearyBaiu
Ha po3uuH onry. IlepeBarkany HacTyIHI gaHi: maToJo-
riuna «myHKTamis» — 29 (36,25% ) Bunmagkis, giasHKT
011eTO-01JI0TO emiTe Tifo PisHOTO CTyIeHs ITiabHoCTI — 18
(22,5%), nefiKoIIaKiss — y YOTHMPBOX KiHOK, MO3aluHi
smiHy — y iHmux 8,75% cnocreperxensb. [TuTosoriumo
y BCiX IMaIi€HTOK, BKJIIOUEHUX Y JOCJiI:KeHHA, BUABJIE-
Ho cnenudiuni ognaku indikyBarnua BIIJI: Bigyasmizamia
TiTKOI HAaBKOJIOAAEPHOI 30HU HEKPO3Y (K0iI030Ha), Ha-
SBHICTH IBOSAMEPHUN KOMIOIUTIB, CIa0KO BUPAKEHOTO
I1CKapio3y, HePiBHOMipHOT0 3a0apBIeHHA ITUTOILIA3-
MU, 30iJIBIIEHHS PO3MipiB KJIITHH IJIOCKOTO eIriTelrio.
ITpu nposegeni IIJIP IHK — tunyBauua y Bcix 80
(100% ) obcTekeHUX KIHOK [0 JIiKyBaHHS BiJ3HAUYEHO
HasaBHicTH [IBI BUCOKOTO OHKOTEHHOTO PU3UKY, V 36
(45% ) 3 Hmx — acomiarii 1Box a6o Tprox Tuiris BILJI.
XpoHiyHUY 3anaJbHUH IIPOIIEC JeTEPMiHYBaB PO3BUTOK
IuCcTpoivHMX 3MiH y 6araTornrapoBoMy ILIOCKOMY eIliTe-
J1ii, TOPYIIIeHHA MIMKKJIITUHHUX KOHTaKTIiB, iH(iapTpa-
Iif0 CTPOMMU JIEUKOIIUTAMU i JiMpoIruTamm, SHUKEHHA
6ap’epHOI QYHKITII TOKPUBHOTO €IiTEJIi10, TOPYIIIeHHA
nudepenmniamii KIiTUH y mporeci merariasii.

Ha mouaTKy nmpusHauYeHOTO JIiIKyBaHHA BipyCcHe
HaBaHTAXKEeHHs Bu3Hauajgachb y 35 (43,75% ) obere-
sxkenux Big 3LgBIIJI/10% o 5LgBIIJI/10° kaitum,
>5LgBIIJI/10° — y 45 (56,25% ) manmienTok. ITix yac
MiKPOCKOMNIUHOTO MOCJIKeHHA BUIiJIeHb 3 IiXBU Ta
KaHaJy IMIUAKNA MaTKU 0yJIO BUSIBJIEHO 30ibIIIeHHSA
KiJIBKOCTi ca1u3y, BUpaskeHy ekcdoiariro emiTesi-
aNTbHUX KJIITHH, 30iIbIIeHH KiTBKOCTI mosriMmopdHO-
AXEePHUX JIEHKOIUTIB Y KaHaJIi MUK MaTKH (0iabIne
10 mosimMopdHOAZEPHUX JIEHKOIUTIB Y IOJIi 30py IIPHU
36inpirrenHi x1000), 3MiHy ciBBigHOIIIEHHS KiTbKOCTI
JIeMKOIUTIB i KiTuH emitesiro (>1: 1). 3a taHrMu KOMII-
JIEKCHOT'O O0CTeKeHHs Y HallieHTOK 000X KJIIHIUHMX
rpyn 0yJio 1iaTHOCTOBAHO MeKOMIIEHCOBAaHUM A1COios
iXBU, 10 IPOABJIABCS PIBKUM 3MeHIIIeHHAM KiJIbKOCT1
(a»x mo moBHOI BiscyTHOocTi) mramis Lactobacillus spp.
Hedimut 1axTobaKkTepiii CyIpoBOAKYBABCA i IBUITIEH-
HAM KoJioHizaril mixsu rpudbamu pogy Candida albicans,
10 € iIHMKATOPOM IIPUTHIUEHHA MicIleBOro iMmyHiTe-
Ty [16—19]. ITinBuIinenmnii piBeHs ekcipecii mapkepa
pl6ink4a sadikcoBanuity 11 (13,75% ) obcTesxeHnx
Kinok. E7-mosutuBHi namieaTku 16-ro i 18-ro Tumis
BILJI crarnoBuau 76,25% cmocrepeskeHb.

JlikyBaHHA 3OiliCHIOBAJIU y JeKiabKa eramis. Ha
IePIIIOMY eTalll yciM ImarieHTKaM, BKJIIYEHUM Y JOCJIi-
I:KeHHs, BizmoBigHo no HakasiB MO3 Ykpaiuu, mpoTsa-
rom 10 guiB BigHOBIIOBAIM 0i0I[€HO3 HUMKHBOI'O BiAiIy
CcTaTeBUX OPTaHiB 3a JOIIOMOTOIO IIPEIapary, o0 MiCTUB
TepHigasoaxy 200 mr, HeominuHy cyabdary 100mr (65000
MO), mictarury 100000 MO, npenHizosoHy HATPito Me-
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Tacysabsdobensoary 4, 7mr (Tergynan), — 1 Barinanbay
TabseTKy mepes cHoM. ITicisa mpoBemeHH KOPeKITii cTany
MiKpo06ioTy mixBU iCTOTHO 3MiHUBCA XapaKTep cKapr
yCiX BKJIIOUEHHUX YV OOCJiIKeHH IMaIli€eHTOK: JKOqHA
3 YUYaCHUIIb NOCHiyKeHHA y I rpymi criocTepekeHHA He
MaJia aKTUBHUX cKapr, v Il rpymi y ogHiel nmamieHTKHT
BaJINIITAJINCA CKapTy Ha IUCIIapEeyHiIo Ta Y IBOX IHITINX
JKIHOK — Ha IepioguvHi « KOHTaKTHi» KPOBOMAa3aHH4 31
cTaTeBUX ILJISAXIB I yac craTeBoro akTy. KoHTpoIbHL
MiKpobiosoriuHi o6cTeKeHHA TpoBOANIY Yepe3d 14 nHiB
micadA 3aBepIeHHA JiKYBaHHA 1 IMicasa BOX MEHCTPY-
aJIbHUX MUKJIIB. MOHITOPpUHT AUHAMIKY CTaHy MiKPO-
6io1ieH03y MiXBU MPOJTiKOBAHUX KiHOK 3aCBiTuuB eex-
TUBHY AeKOHTaMiHAI[i}0 CIM30BUX 000JIOHOK CTATEBUX
oprauis [6—9; 19] (P<0,05). ¥ pesyabTaTi JiKyBaHHA
y Bcix xBopux BuABseHOo [-1I cTymins ynctoTn mixsu.
Ha gpyromy erami y I rpymi criocTepeskeHHS IIPOBOLUIN
poTHuBipycHe, a y II — KombiHOBaHe JIiKyBaHHA: TPOTHU-
BipycHa Tepatis + AecTpyKIlid (JiasepHa BAaIropu3aIris).
Yepes 3 micari micasa 3akiHUeHHA KypCy JiKyBaHHA
Yy BCiX MaI[i€HTOK KOJIBIIOCKOITIYHO CTBEPIKEHO TO3W-
TUBHY AuHaMiKy [5—9], 3MeHIIIeHHA a60 BHUKHEHHA
BOTHUIII JIEMKOILIAKII, JiJIAHOK 0IleTo-017I0T0 emiTeJriio,
«IIyHKTaIii» i mozaiuaux smiu [1; 4-8; 11; 12; 16; 19].
Hopwmaurizaris KoJbIIOCKOTIYHOI KapTUHN KOHCTaTOBaHA
y 26 (65% ) manienToxr I rpynu i 25 (62.5% ) xBopux II
rpynu. ¥ 6iabp1IIocTi 06CTEXKEHUX KIHOK BU3HAUAIN
30HY TpaHcdopmariii I a6o II Tuny 3 ginaHkaMu eKTormii
muirirgpuuHOoro emitesnito [19]. 3a ganumu ruTo0orivu-
HOT'O JOCJIIIKeHHI 3MeHIINJIach K1IIbKiCTh KOMJIOIUTIB
mo 11y 15(37,5%) :ximok I kainiunoi rpymnu Ta g0 12
y16 (40% ) mamienTox II rpynu. Yepes 3 micsari micas
JiKyBaHHA Y XBOPUX 000X TPYII BiA0OyJI0Ca 3HUIKEHHA
BipyCHOI'0 HaBaHTaKeHHA Giibime Hixk Ha 2LgBITJI/105,
Ilicna mpoBemeHoOi Teparii BAasIoca TOCATHYTY eJliMiHaIi
Bipycy mamizomu moguan y 31 (77,5% ) Bunagkax y I ra
27 (67,5% ) maunientoxk — y II rpymi (migTBepasxeHo
I1IJIP). ITporarom nepmnx qHiB BUKOPUCTAHHA inozine
pranobex (i30IPUHO3UH) ABOE XBOPUX CKAPIKUJIUCS HA
CcBepOiHHA MIKipHM, a OMHA HMAIli€HTKA IIPU BXKUBAaHHI IIPO-
teduradiny — Ha HygoTy [1; 19]. CuMmnToMaTuKa 3HUKJIA
caMocTiiiuno Ha 3-i1 — 4-11 feHb JikyBauHd. I[lamienTram I
KJiHIYHOI rpynHu, ¥ AKUX yepes 3 MicArli micia 3axim-
uyeHHA npotuBipycHoi Tepamii ITATI-Tect BigmoBizas
kpurepiam HSIL [19], a Tako:k ycim xBopum Il rpynu
3a pesyJabTaTaMU I'iCTOJIOTIYHOTO AOCTiIKEeHHA Ta 3a
HaAsIBHOCTi aHOMAJIbHUX KOJIBIIOCKOIIIYHIX O3HAK Ha 6—7
IeHb MEHCTPYaJbHOTO KTy OyJia mpoBeaeHa ((asa mpo-
gigepartii) mpernusiiina fecTPyKIlia y 6e3KOHTAKTHOMY
PEXUMI ITaTOJIOTiYHO 3MiHEHUX AiJIAHOK €KTOIlEPBiKca
YHiBepCcaJbHUM KO0aryJaTOpPOM 3 iH()pauepBOHUM [iara-
30HOM, TEPATIeBTUYHOIO BUXiTHOIO MOTYy KHicTio 18 BT
Ta qoB:KuHOIO XBUIi 940 uMm. IIporiec 3aroeHusa omepa-
IifiHOI paH! KOJBIIOCKOIIYHO KOHTPOToBaau 3 21 mo6u
micygornepaliiiHoro nmepioay Mo MoBHOI emiTesrizamii.
JlaszepHa Bamopusalia maToJoriuvHo 3MiHEHUX AiJTTHOK
MUK MAaTKY Y BCiX BUMIAAKAaX MaJia MIO3UTUBHUN e(heKT
Ta 3aBepIIniacs II0BHOIO elliTesrizallielo.
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BucuoBrku. TakuMm unHOM, MicIleBe Ta CUCTEMHE
3aCTOCYBaHHSA Ipemapary, Ail040i0 PeUOBUHOIO KO-
ro € (puaBomoigu raikosugiB gukux 3aaxkis Herba
Deschampsia caespitosa L. Ta Herba Calamagrostis
epigeios L. y KomnieKkcHil Tepamnii maiieHTOK pemrpo-
IYKTUBHOIO BiKY 3 XPOHIUHUM IepPBintuTOM, iH(iKOoBa-
HUX BipycoM IIamiJioMu JIIOOUHU JeTepMiHyBaJso eJi-
MiHaIio Bipycy manisomu goguuu (IigTBepAKeHY
IMOJIiMePasHo0 JIAHIIOTOBOIO peakirie) y 31 (77,5%)
XBOpOI i mo3B0IMII0 26 (65% ) mamieHTKaM YHUKHYTH JIe-
CTPYKIIii ypasKeHUX AiAHOK ITUHKY MaTKH, 110 0CO0JIH-
BO BaYKJINBO JIJI KiHOK, AKi IIJIaHYIOTh HAPOAKYyBaTH.

3acTocyBaHHS IIpenapary, 0400 PeUeBUHOI IKOTO
€ inozine pranobex (i30npUHO3UH) Y KOMILIEKCHOMY
JIIKYBaHHI KiHOK (DepTUIIHLHOIO BiKY 3 XpOHIUHUM I1epBi-
IIUTOM, acOI[ifI0OBaHMM 3 IAIiJIOMaBipyCHOIO iH(eKITier0
nepen- i micina xipypriusoro JIiKyBaHHS JO3BOJIUJIO
3MEHIIUTH IOy AecTPYKIii y 24 (60% ) xBopux Ta
cIpuAJo exiMiHalii Bipyca mamisomu goguuau y 27
(67,5%) oci6. aui mpemapaTtu € eDeKTUBHUMHA Y TepaIrii
XPOHIUYHOTO IIEPBIIUTY, acOIiI0BAHOTO 3 MaIriJloMaBi-
PYCHOIO iH()eKITiel0 ¥ MaIiEHTOK PEIPOIYKTUBHOTO BiKY
i MaroThH 3HAUHY IEPCIEKTUBY II[OL0 aMOyJIaTOPHOTO Ta
CTAIi0HAPHOTO 3aCTOCYBAHHA.
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THE USE OF DIGITAL TECHNOLOGY
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Summary. The article is devoted to the use of digital technology for teaching English as a foreign language. It
considers certain elements of teachers’ professional practice in the context of using digital technology for teaching
English. It also analyses some of the affordances of technology for language education. It is provided an overview of
the use of digital tools for teaching English as a foreign language.
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and learning English.

echnology is very much part of language learning
throughout the world at all different levels. It is
possible to see traditional computers in labs, teachers
and students walking around with laptops or tablet
PCs, and many people will have a mobile phone that
is capable of doing rather more than the mainframe
computers that started computer-assisted language
learning in the 1960s. What is still sometimes an issue
is the reliability of these technologies for classroom use.
It is argued that digital technologies are ideally placed
to help teachers working with learners, and learners
working independently, to complete the necessary tasks
that make their language development possible [1].
When we talk about integrating information and
communications technology (ICT) in teaching, we mean
thinking about the best available tools for language
teaching and learning. Writing on the board and using
pens, pencils, paper and books may be the best tools for
the job, but it is clear that digital skills are important
for education and employment in the 21st century.
This article will consider the use of ICT for language
teaching and learning to emphasize the necessity of
developing digital literacy and understand why ICT is
important for teaching English as a foreign language.
To begin with, let us point out that ICT, or ‘digi-
tal’ technology, refers to online or internet use, e.g.
communicating, creating and sharing information or
multimedia texts. Digital media can include websites,
electronic (or e-) books, software (email or anti-virus
programmes), audio (MP3 or podcasts), video, video
games, mobile media applications (or apps) and social
media.
According to our research and work with teachers,
it is possible to highlight the following elements of
teachers’ professional practice in the context of using
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digital technology for teaching English as a foreign

language:

e Developing effective strategies for locating appropri-
ate digital content. There are thousands of websites,
apps and tools that help to teach and learn English.
It can be difficult to find and choose which of these
online spaces are most useful to teachers and their
learners. Developing online search skills and strat-
egies to help teachers locate digital content when
they need it will save their time;

e Evaluating digital content, tools and platforms.
When teachers find teaching resources online, it is
important to understand if they are helpful to them
and their learners. Knowing how to evaluate digital
content to help teachers achieve different language
learning aims will improve their lesson planning;

e Following guidelines for e-safety. It is necessary to
control the personal information that people give
when they use the internet. When teachers ask their
learners to use online content, it is their job as teach-
ers to follow safety rules. E-safety guidelines will
help to keep teachers and their learners safer online;

e Using technology in the production of teaching and
learning materials. Different media can help teachers
make language learning and teaching more engaging
for their learners. Teachers and learners can develop
language skills by making or using video and audio
recordings, or combining text and image and sound.
When they use technology to create their own dig-
ital content in English, it helps develop their 21st
century skills;

e Promoting autonomous learning by exploiting digital
content and technologies. One of the most important
skills we all need to develop is learning how to learn
in a better way. Teachers can help their students
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to develop ‘learning to learn’, and to become more
independent learners. Designing digital tasks that
link language learning in classes to learning at home
will encourage autonomous, connected learning;

e Promoting collaborative and participatory learning
by exploiting online communities, tools and plat-
forms. English is often used in global, worldwide
communication online. Teachers and their learners
can practice communicating in English (e.g. reading
and writing, speaking and listening, and sharing con-
tent) with others, wherever they live. When teachers
encourage their learners to be active by being part
of a safe online community, they will develop their
language skills [2].

It is obvious that technology provides certain op-
portunities for teaching and learning English. The
following list offers an overview of some of the affor-
dances of technology for language education:

e Provides multimodal language activities in which
reading, writing, speaking, and listening skills are
integrated, not isolated, thereby accommodating the
strengths of different learners;

e Reduces language learning anxiety and increases
motivation and participation;

e Enables learners to collaborate and build commu-
nities;

e Allows learners to construct a new social identity
online which may give them confidence to interact
with native speakers;

e Develops learner autonomy and allows learners to ex-
plore and engage in meaningful, authentic language
practice with native speakers via computer-mediated
communication tools such as texting, chats, e-mail,
online discussions, blogging, wikis, and web-based
word processing;

e Provides access to large collections of authentic lan-
guage that can be used by teachers to create authentic
learning activities;

e Enables computer-adaptive testing which improves
test security and prevents cheating;

e Allows for real-time feedback on assessments;

e Enables automated feedback on written tasks via
automated writing evaluation and chatbots, which
can be created by teachers for text chat practice;
also enables spoken feedback via automated speech
recognition;

e Facilitates one-on-one language advising/language
support between teachers and students via online
access [3].

It is worth noting that with an increasing number
of digital training tools available, it is difficult to
choose the right ones for teaching and learning En-
glish. Teachers can make the best use of technology
by developing their awareness of a range of digital
technologies and considering carefully both how and
why they can be used to support students’ learning.
Let us consider some popular digital tools that English
teachers are able to use nowadays.

Zoom is a user-friendly video conference tool for
online lessons. It has many innovative features that
can help teachers to deliver engaging online lessons.
Zoom’s features allow teachers to explore and assess
the four skills through rich interactions with students.
It is possible to present content in various ways. For
example, teachers can prepare their own lessons or use
an e-book and share their screen with the students.
Zoom offers many useful tools to support teaching and
learning such as screen sharing, recording features
and a range of annotation tools. Screen sharing allows
teachers to share digital material (including video
and audio) with their students and recording lessons
gives learners the opportunity to revisit the content at
any time and at their own pace. The annotation tools
allow teachers to really engage with their teaching
and learning materials by drawing, writing and high-
lighting anything on the screen. This helps to make the
learning both accessible and visually appealing. Zoom
is a great tool for collaboration. Students can use the
chat box with another learner, with the teacher or with
the group. They can see everyone’s camera and listen
to everyone. Teachers can use the breakout rooms to
group learners in pairs, threes or in whatever size group
they want. It is a great way to encourage pair work or
group work and allow learners to work independently.
Zoom is a great conference platform for groups, and
teachers can hold classes for up to 500 participants [4].

Google Classroom is a time-saving platform that
allows teachers to combine the sharing of learning
resources with the dynamics of a social network. This
online platform is designed to manage workflow and
communication between teachers and students. Teach-
ers can create online classrooms, invite students to
attend and create and share resources. Teachers and
students can instantly communicate, and teachers can
send announcements and start class discussions. Google
Classroom is easy to access and manage from a comput-
er, phone or laptop. Teachers can create a classroom,
choose students to invite and share resources, post
videos and add links. A simple menu allows teachers
to choose whether to create assignments, questions,
quick quizzes or share resources. It is possible to choose
whether to send tasks and communications right away,
schedule them for sending or save as a draft. When
students get a code from the teacher’s invitation, they
can see the class work on the class page together with
due dates. Students can start their work by simply
clicking the assignment then opening a Google Doc [5].

Quizlet is an efficient and engaging flashcard tool.
It provides learners of all levels with the opportunity
to memorise new words and phrases efficiently and in
a fairly engaging way in and out of the classroom. It
is a matter of common knowledge that reviewing vo-
cabulary is an activity that learners do not always find
the time or motivation for outside the classroom, and
yet it is important for language learning. The ability
to remember the meaning of a word is essential for the
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development of reading, writing, listening and speak-
ing skills. Quizlet allows users to create flashcards
to memorise and review vocabulary or topic content.
They match language to text, images, sounds and vid-
eo through games and activities. Once learners have
their vocabulary set, they can complete a number of
different study activities or games that help them to
memorise the vocabulary, each with useful feedback
on where they went wrong and what they got right.
The Learn option is designed to recognize which items
learners struggle with, and recycle them more often. By
doing activities, learners can reflect on strengths and
weaknesses, and set goals. They can identify progress
which helps to build confidence [6].
LearningApps.org is a versatile tool for learners,
teachers and teacher trainers who want to use or cre-
ate a variety of different activities to practice the
full range of language systems (grammar, vocabulary
and pronunciation) and language skills (reading, lis-
tening, speaking and writing). LearningApps.org is
very easy to use with a walkthrough tutorial on the
home page explaining all of the features. Teachers
can create their own activities from scratch using one
of the templates provided or they can adapt activities
already created. LearningApps.org activities can be
used with all levels of learners. There is a range of
templates for simple language or skills focused activ-
ities. There are games and quizzes such as matching,
identifying, categorising, gap-filling, crosswords,
filling in answers, ordering, putting things on a line
and multiple-choice tasks. Teachers can also upload
self-made or authentic texts, pictures, audio or video
when creating or adapting activities. Feedback and
hints can be added to help learners to get the right
answers and to understand why their answer is right
or wrong. Tasks can be completed individually and
then shared or they can be done in pairs or groups in
class or at home. Some LearningApps.org activities
also have chat boxes where teachers and learners can

add comments during games and there are some more
sophisticated competitive tasks which learners can play
in groups to compete with each other [7].

It should be noted that teachers have always tried
to encourage learners to learn about things through
language. Getting learners to do work about topics
that are of interest to them, or topics that are taught
in other parts of the curriculum (sometimes called
Content and Language Integrated Learning or CLIL) is
a great way to improve their skills. Technology makes
this possible. Teachers and learners can go online to
read or listen to material about different areas of in-
terest, and can then write or speak about what they
have discovered, telling others in the class or other
classes elsewhere in the world. Trying to find ways for
learners to do meaningful spoken language practice
in a class can be very challenging. Linking one class
to other classes around the world, using tools such as
video conferencing, can give a reason for a learner to
ask questions and then try to understand the response.
It might also provide support for the teacher, too. The
technology mediates the process, getting language out
there and giving feedback that shows whether someone
has or has not understood what learners have said [1].

In conclusion, it is necessary to emphasize that in-
formation and communications technology is changing
the way people teach and learn English. It provides
creative freedom, endless resources and learning ma-
terials, and the possibility to teach students from all
corners of the globe. Integrating technology into the
curriculum not only provides students with the oppor-
tunity to expand their skills and succeed academically,
it also prepares them for the real-world upon gradu-
ation. Teachers should use technology by developing
their awareness of a range of digital tools and consid-
ering carefully both how and why they can be used to
support students’ learning. The consideration of what
learning will be achieved and how the technology may
help is fundamental to its effective deployment.
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Summary. In this article there is being explored of mathematics in aesthetic education of student in technical university.
Aesthetic education of future specialist and fundamental component of professional education are tightly connected with each
other. Aesthetic component of students’ fundamental preparation is an inherent part of educational process in technical univer-
sity and weighty impacts on formation of future specialist’s individuality.
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AHHOTAuMA. B cTatbe ncaiegyetcsd pojib MateMaTukn B SCTeTNHeCKOM pasButnn CTygeHTOB B TEXHNYECKOM BYy3e. acreTtu-
YyeCckKoe BOCnnTaHne 6ygyLLl€20 crieymnanncrta n gﬁyHgGMeHTG/IbHGﬂ cocrasndwwas ﬂpO¢€CCI/IOHG}7bH020 O6pCI3OBCIHI/Iﬂ TeCHOo
CBA3AHbI MeXgy coboii. IcTeTnyeckas cocrasndwwas ¢)/HgGMeHTCI/1bHOI/7 ogeoToBKN CTYJeHTOB AB/IfeTcs HeoTbem/1IeMow 4a-
CTblO BOCINTATE/IbHOCO MPOoLecca B TeEXHMYEeCKOM BYy3€e 1 OCYyLLeCTB/IeT BeCoOMoe B/IsAHMNe Ha CTAHOB/1IeHNe JINYHOCTN 6ygyLLl€20
crneymnanncra.

KnroueBble c10Ba: 3cTeTnyeckoe BOCMUTAaHMe, MaTeMaTuKd, TeXHUYecKmim By3.
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Mathematical preparation is a basis for wide
culture-oriented preparation of future special-
ist in technical university. Mathematical models allow
to recreate a big amount of manufacturing processes,
to calculate their characteristics and make predic-
tions considering their development. That is why the
mathematical apparatus is a powerful tool for solving
scientific and technical problems, but it is illegal to
obscure the aesthetic importance of natural sciences.

History of mathematics is auspicious material for
students’ aesthetic taste development, ever since they
were at elementary school. Mathematics, with the
richest and the most exciting history, perfection of
language, high level of logic and other aspects, has
a great potential of aesthetic influence on students.
Famous mathematicians of all times, from Euclid and
Pythagoras to A. Kolgomarov and N. Wiener, indicated
aesthetic possibilities of the subject. For centuries ways
of math and different kinds of art often intertwine
(painting and mathematics, music and mathematics,
architecture and mathematics). Historical informa-
tion about famous people — is the great material for
human’s aesthetic education.

English mathematician J. Young emphasized that
beauty of mathematics (it’s simplicity, symmetry,
brevity and completeness) is allowed to and ought to be
felt by even very small children. When this subject is
expressed in a proper way and correctly, then learning
is accompanied by emotions and enjoying the beauty. dJ.
von Neumann emphasized that math, as well as art, is
driven by almost only aesthetic motive. J. Hadamard
claimed that when scientist sees structurally imperfect,
asymmetrical, “lopsided” mathematical construction,
he starts to feel the need of considerable activity in
harmonic supplementation of it. A. Pushkin said that
inspiration in geometry has to be not smaller than in
poetry. Academic A. Gonchar once said: “Mathematics
is the element of human shared culture. Pythagorean
Theorem does not concede beauty, significance and
greatness of any cultural heritage of our civilization”.

Since ancient times scientists emphasize the aes-
thetic value of natural sciences, it’s impact on human
ability to perceive harmony and desire to perfection.
In Aristotle’s opinion, mathematics detects order,
symmetry and certainty, which appear to be the most
valuable kinds of beauty. Galilei claimed that it is
impossible to comprehend the language of nature if
you do not the language of math, and Kant highlighted
that in every natural science there is concluded as much
truth as mathematics. Importance of exact sciences
for aesthetical education of individuality was recog-
nized by scientists centuries ago. H. Poincare wrote:
“Mathematics follows a three-fold objective. Is has to
provide tools for nature exploration. Apart from that,
it follows philosophical objective, and I dare to claim,
aesthetical one”.

Some authoritative scientists relate appearance
of “golden ration” term to Leonardo da Vinci. Two
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quantities are in the golden ratio if their ratio is the
same as the ratio of their sum to the larger of the two
quantities. It is considered that this proportion is the
manifestation of harmony and world order, perfect
Universe model. Golden ratio is used in painting, sculp-
ture and in temple construction. Proportions of the
Great Pyramids — the 1st Wonder of the World, also
obey golden ratio.

Geometry often is called the grammar of architect.
All masterpieces of architecture are created under laws
of geometry. For example, Pyramid of Kheops is called
the “direct treatise of geometry”. The major beauty of
the architecture is in it’s symmetry.

In work “Union of math and aesthetics” [1, p. 120]
A. Voloshinov emphasized that similarity between
aesthetical perception of reality in math and art was no-
ticed by Pythagoras, who found the law of consonances.
In accordance with the antique tradition, Pythagoras
discovered that two strings produce favorable harmonic
sound (consonance) only in case when their length are
in proportion as numbers of first quarter 1:2 (octave),
2:3 (quint) and 3:4 (quart). Law of consonances first
ever provided a math form for physical phenomenon —
sound of string, and pointed on existence of other
numerical patterns in nature.

J. Kepler considered that math is the prototype of
world’s beauty. N. Wiener wrote: “I don’t think there
is someone of non-mathematicians is able to get used
to the thought that digits may represent cultural or
aesthetical value by themselves or have any relations
to such things as beauty, power, inspiration. I strong-
ly protest against this distorted image of math”. In
work “Mathematical education in area of aesthetical
experience” L. Lurie quotes F. Hutcheson, Scottish
philosopher of XVIII century, who highlighted the
following features of aesthetical beauty and sublimity
in his work “A Philosophical Enquiry into the Origin
of Our Ideas of the Sublime and Beautiful in two trea-
tises”: unity in diversity, the ideal of scientific truth’s
universality, searching for truth that is not obvious
and needs a proof [2, p. 33].

Scientists provided different formulae for math-
ematical object’s aesthetic attractiveness during the
process of math beauty exploration. So, mathematician
and teacher V. Boltyanskiy offered the formula of
grading the beauty of math object: beauty = visibility
+ suddenness = isomorphism (equivalence) + simplicity
+ suddenness [3, p. 41].

G. Birkhoff found the following formula of aesthet-
ical value of scientific object: value of beauty = value
of order / value of efforts in need to understand the
essence of object [4, p. 70].

Scientists divide the aesthetics of exact sciences
into external and internal. External aesthetics of ex-
act sciences is based on aesthetics of math knowledge
that is a necessary tool for understanding laws of har-
mony and beauty of surrounding world. N. Firstova
highlights the aesthetics of geometrical forms and




// International scientific journal «Internauka» // N2 5(85), vol. 1, 2020

// Pedagogical sciences //

analytical records [5, p. 98] in external aesthetics of
exact sciences. External aesthetics of geometrical
forms concludes in beauty of geometrical drawings,
ornaments, polyhedrons, symmetry, proportions (in-
cluding the term of golden ration). External aesthetics
of analytical records concludes in preciseness, univer-
sality and logic records of scientific facts, in beauty
of mathematical, physical and chemical formulae, in
utilizing of table or matrix methods of representation
of educational material.

Internal aesthetics of exact sciences is connected
with intelligent beaty of scientific knowledge. It is
based on scientific objects’ features (facts, theorems,
tasks, evidences), being thankful to which these objects
can evoke the essence of grace [6, p. 8].

A. Khinchin in his work “About the upbringing
effect of math classes” [7, p. 130] highlights the fol-
lowing: “In accordance with many years of my own
experience, learning the math science inevitably,
tacitly and step-by-step brings up a row of traits in
young person and that traits have moral coloring and
can become the most important in person’s ethos in
future”. While talking about upbringing moment of
math lessons, A. Khinchin lists features of math sci-
ence which give it one or another advantage over other
disciplines considering bringing up [7, p. 131, 133,
141, 147, 151, 153]:

1) Teaching to completeness of argumentation.In math
there is no and can never be “half-proved” or “almost
proved” statements.

2) Fight with non-arguable analogies. In various life
situations math-trained mind helps human to get
to conclusion that it is restricted to consider re-
ceived result to be strictly determined without
sorely check.

3) Domination of logic scheme of thinking. Mathema-
tician, who loses this scheme of thinking at least
for a while, loses an ability to think in a scientific
way at all.

4) Laconism, conscious pursuit of finding the shortest
logical chain that leads to the claimed goal, not in-
terrupting for side representations and not losing
direct contact with the major line of reasoning.

5) Meticulous accuracy of symbolics. Each math symbol
has strictly determined meaning, and replacing it
with another symbol or transposition to another

place usually results in distortion, sometimes even

complete destruction of meaning of the exact state-

ment.

6) Correct, objective, non-tendentious argumentation.
Success can only lead to independent and dispas-
sionate thinking.

7) Tenacity and courage bring up four respective hu-
man characteristics: diligence, conscientiousness,
perseverance in following the chosen goal, ability
to never stop in case of difficulties and not to be
discouraged by failures.

8) Creative researching character of math problems.
Who, once felt noble happiness after creative
achievement, will never regret to make an effort
to feel it one more time.

Important component of internal aesthetics of exact
sciences is aesthetics of the scientific education pro-
cess, and exactly are feelings that students get from
becoming step-by-step acknowledged in science and
creating the end product in result of scientific activi-
ties. Scientific preparation enhances the development
of individuality, intelligence and forms the need in
professional growth and self- development [8, p. 92].

Aesthetical education of future specialist and fun-
damental component of professional education are
closely linked. Scientific preparation has a great impact
on individuality of technical university student. And
not only intelligent traits are meant here (such as flex-
ibility of mind, criticism, logic, consistency), but also
professional traits (tenacity, independence, integrity,
responsibility) and cultural properties (ability to see
the grace, ability to analyze results of own activity
from the point of view of technical and aesthetic value).

Conclusions. Aesthetics of geometrical construc-
tions and accuracy of logical proofs ability to see the
inner beauty of mathematical solutions form students’
aesthetic attitude to the work process itself and to re-
sults their activity. Math preparation provides to the
student the exact math apparatus that will not only
allow him to learn special disciplines and to master
the profession, but also to self-develop and to increase
own professionalism level, and aesthetic component
of fundamental preparation of students is an integral
part of educational process in technical university and
significantly impacts on future specialist’s individu-
ality formation.

References
1. Voloshinov A.V. Matematika i iskusstvo. M.: Prosveshenie, 1992. 335 s.
2. Lurie L.I. Matematicheskoye obrazovanie v prostranstve esteticheskogo opyta // Obrazovanie i nauka. 2006. Ne 6

(42). S. 116-128.

3. Boltyanskiy V. G. Matematicheskaya cultura i estetika // Matematika v shkole. 1982. N2 2. S. 40—43.
4. Birkhoff G. Matematika i psihologiya. Transl. from eng. M.: Sov. radio, 1977. 96 s.
5. Firstova N.I. Esteticheskoye vospitaniye pri obuchenii matematike v sredney shkole.: dis.cand.ped.nauk. M., 1999.

159 s.

27



// NMeparoriuxi Hayku // // MisknapofHuit HaykoBUM XxypHan «lHTepHayka» // N2 5(85), 1., 2020

6. Shatunovskiy Y. Matematika kak izyashnoye isskustvo I ee rol v obshem obrazovanii // Matematika v shkole. 2000.
Ne 3. M., Shkola-Press. S. 6-11.

7. Khinchin A.Y. Pedagogicheskiye statji / Pod red. academica AN USSR B.V. Gnedenko, izd-vo Akademii ped. Nauk
RSFSR. M., 1963. S. 128-160.

8. Vershilovskiy S. G. Obshee obrazovanie vzroslyh: Stimuly i motiby. M.: Pedagogika, 1987. S. 184.

Jureparypa

1. BonomuuoB A. B. MaremaTuka u nckyccrso. M.: IIpoceemiernune, 1992. 335 c.

2. JIypwe JI. . MaremaTtuueckoe o0pasoBaHue B IPOCTPAHCTBE 3CTETUUECKOro onbiTa // O6pasoBanue u Hayka, 2006.
Ne 6 (42). C. 116-128.

3. Bonrauckuit B.I'. MaTemaruueckasa KyabTypa u scTeTuka // MaremaTtuka B mkoJse, 1982. Ne 2. C. 40-43.

4. Bupkrod I'. MaremaTtuka u ncuxosorud. Ilep. ¢ auru. M.: Cos. paguo, 1977. 96 c.

5. @upcroBa H. 1. ScreTuueckoe BocIUTaHUe IpU O0YUeHUU MaTeMaTuKe B CpeaHel IITKoJie: 1uc. KaH/. mel. Hayk. M.,
1999. 159 c.

6. IllarynoBckuii SI. MaTemaTKa Kak U3AIIHOE UCKYCCTBO U ee POJIb B 0011ieM oOpasoBanuu // MaTemaTuka B IIKOJIE,
2000. Ne 3. M., IIkosa-IIpecc. C. 6-11.

7. XunuuH A. {. [legaroruueckue crateu / Ilom pen. akagemuka AH YCCP B. B. 'negenko, usa-sBo AxkagemMus me.
nayx PCOCP. M.,1963. C. 128-160.

8. Bepmunosckuii C. I'. O6miee o6pasoBanue B3pocabix: Ctumysab u motuBbl. M.: Ilegaroruka, 1987. 184 c.

28



// International scientific journal «Internauka» // N2 5(85), vol. 1, 2020 // Technical sciences //

VK 614.841:536.46
Hioposa Oxaekciii CepriiioBuu
ad’toHKkm
Hauyionanvruil yHigepcumem yu6iivbH020 3axucmy Yrpainu
JduopoBa Anexceii CepreeBuu
adsloHKmMm
Hayuonanvrolilt yHugepcumem 2paxc0aHCKOl 3auumysl YKpauHboL
Dibrova Oleksiy
Adjunct
National University of Civil Defence of Ukraine

Kupuuenko Oxcana B’aueciaBiBHa

Joxmop mexHiiHUX HAYK, npogecop,

3agidysau Kagedpu noxcercHo-npopiiaxKmuiHol pobomu

Yepracvkuil incmumym nodxcexncHoi 6esnexu imeni I'epoie Hoprooduans
Hauyionanvrozo ynisepcumemy yu6isibH020 3axucmy Yxpainu
Kupuuenko Oxcana BaueciiaBoBHa

0oKmop mexHu4ecKux Hayx, npogeccop,

3agedyruwuil Kagedpoil noiapHo-npoPuUIAKMULEeCKOlU padombl
Yepracckuil uncmumym noxaproil 6esonacrnocmu umernu I'epoes YeproOvLas
Hauyuonanvrozo yrusepcumema 2paxc0auckoil 3auumost YKpaurvl
Kyrychenko Oksana

Doctor of Technical Sciences, Professor,

Head of Department Department of Fire Prevention Work

Cherkasy Institute of Fire Safety named after Chornobyl Heroes of
National University of Civil Defense of Ukraine

MHAVYH IHhIHX31

Mortpiuyk Poman Bopucosuu

ad’1oHKm

Ynpaeninua Jepacasnoi cayxobu Yepainu

3 Ha038uualiHux cumyauyiiit y Yepracvkiii obracmi
Motpuuyk Poman Bopucosuu

adslOHKM

Ynpasnenue I'ocydapcmeennoil cayi oot YKpaurwl
no upessviuailHbvim cumyayuam 6 Yepracckoii ooracmu
Motrichuk Roman

Adjunct

Department of the State Emergency Service of
Ukraine in the Cherkasy Region

Bamenko BaueciaB AnmpiiioBuu

Joxmop mexHiiHUX HAYK, npogecop,

3agidysau Kagedpu QPizuku ma npurKiadH020 Mamepiarlo3Ha6cmaea
YepracvKkuil 0epircasHUlL MeXHON02IYHUL YHi8epcumem

Bamenko BaueciiaB AuapeeBuyu

0oKmop mexHuLeCKUX HAYK, npogeccop,

3agedyrouwuil Kagedpoil puduku u npuKiadH0z0 Mamepuaioeedenus
Yepracckuil zocydapcmeennblil MexXHOL02UYLeCKUll YHU8epcumem
Vashchenko Vyacheslav

Doctor of Technical Sciences, Professor,

Head of the Department of Physics and Applied Materials Science
Cherkasy State Technological University

29



// TexHiuHi Hayku //

// MisknapofHuit HaykoBUM XxypHan «lHTepHayka» // N2 5(85), 1., 2020

NIABULLEHHA NOXXEXXHOI BE3MEKN
MIPOTEXHIYHUX HITPATHO-METAJIEBUX CYMILLEN
B YMOBAX 30BHILIHIX TEPMIYHUX A1

NOBbILUEHUE NOXXAPHON BE3ONACHOCTU
NMUPOTEXHUYECKNX HUTPATHO-METAJIZIMYECKUX CMECEWN
B YCJIOBUAIX BHELUHUX TEPMUYECKUX AEUCTBUI

FIRE HAZARD INFLUENCE OF COMPONENTS RELATION
AND EXTERNAL PRESSURE ON THE TEMPERATURE
OF THE COMBUSTION PRODUCTS OF PYROTECHNICAL
NITRATE METAL MIXTURES AND THE CONTENT
IN THEM THE HIGH TEMPERATURE CONDENSATE

AHoTauis. pegcTasieHo pe3y/bTaTn eKCrnepuMeHTaIbHUX gocaigKkeHb MPOLECiB CNAnaxyBAHHS YACTUHOK MeTaneBux
MaibHUX NIPOTEXHIYHMX CyMiLueli y 2a30M10gibHMX MPOgyKTax BUCOKOTeMepaTypHO20 PO3KAAgaHHS HITPATOBMICHUX OKUCHIO-
BAYiB B yMOBAX 30BHILLHIX TePMIYHMX Gili, WO MPU3BOGATL gO MepeguacHO=0 MoXexoBnbyxoHebe3nedHo20 CripaLboByBAHHS

BMpOBIB Ha iX OCHOBI.

Knioyosi cnoBa: noxexHa be3neka, NipoTexHiuHi CyMilui, HITPATHO-MeTaneBi CyMillli, TepMidHa gisi, MipOTexHiuHi BUpobH,

TepPMOGUHAMIYHI PO3PAXYHKM.

AHHOTAUMNA. ”pegCTGB/'IEHbI pe3y/ibTatbl SKCNepuMeHTa/1bHbIX MCCﬂegOBGHMl;I rnpoueccos BOCriaMeHeHna 4actmy metan-
JINHECKNX 2OPoYNX NMMPOTEXHNYECKNX cmecel B 203006PG3HbIX NPpOgyKTaXx BbICOKOTEMMEPATYPHOCO Pa3/iIOKeHNs HUTPATOB-
MUCHUX OKUC/INTesen B YCI0BMAX BHELLIHNX TePMNYECKNX gel/vlCTBI/II;I, NpnBOgALLINX K NMpexkxgeBpeMeHHOMY MoXKapoB3PpbIBOOMNAC-

HbIMN CpClﬁGTbIBCIHMH M3g€ﬂMI;I HA X OCHOBe.

KnioueBble cioBa: rnoxapHas 6Q3OHCICHOCTb, npoTexHnyeckmne cMecn, HUTPATHO-MeTainvyeckne cmecu, TepmMmmnveckoe
BO3Q€I;ICTBI/I€, nupoTexHn4eckne n3geinsd, TepMmognHammnveckmne pacyeTbl.

Summary. The results of experimental studies of the burning of particles of metal combustible pyrotechnic mixtures in gas-
eous products of high-temperature decomposition of nitrate-containing oxidizers in the external thermal conditions, leading to
premature fire-explosive operation of their products, are presented.

Key words: fire safety, pyrotechnic mixtures, nitrate-metallic mixtures, thermal action, pyrotechnic articles, thermodynamic

calculations.

Bc'ryn. HuHni niporexniuHi cyminri Ha ocHOB1 MeTaJle-
BUX HaJbHUX (MaTHi0, aTIOMiHiI0, TUTAHY, IIUPKO-
Hiro, amoMminieBo-mMaruieBux cmiasiB (AMC) rain.) Ta
HiTpaToBMmicHUX okucHIOBa4iB (KNO,, NaNO,, Sr(NO,),,
Ba(NO,), Ta iH.) IIIPOKO BUKOPUCTOBYIOTLCA Y PiBHUX
TaIy3dax HapOJHOTO T'OCIIOJaPCTBA Ta BifiICbKOBOI TEXHIKM
(cyminri s heepBepKiB, OCBIT/IIOBATIBLHI TATPOHU Ta
apTcHapsaIM, (DOTOOCBITIIOBAIbHI aBiaboMbM, CUTHAIBHIL
TIaTPOHU, TPacepu AJis HaBeIeHHs Ha I[iJIb IPOTUTAH-
KoBux KepoBauux paker I[ITKP, niporexuiuni I4-cra-
panu (iHppadyepBOHi MillleHi-TaCTKY AJISA CYyYacHUX
pPaKerT 3 TeIJIOBUM HaBeNeHHAM) ToIr0) [1-6]. B ymoBax
BUMYIIIEHOTO 30BHIIITHBOTO HATPiBY (HAIPUKJIAL, IPU
crmajaXyBaHHI CKIAACBKUX IPUMIIeHb, e 36epiraroTs-
ca mipoTexHiUHI BUpoOU, CIOPAKEH 3apAnamMu 3 PO3-
TUIALYBAaHUX CyMiIlei, B yMOBaX TPAHCIIOPTYBAHHA IIPU

30

1HTeHCUBHOMY KOHBEKTUBHOMY HarpiBi IX TOBEPXOHb,
a0o Ipu aepoAMHAMIYHOMY HAarpiBi MeTasieBuX 000J10-
HOK BUPOOiB IIpU ITOCTPiJIi Ta MOabOTi) mipoTexHiUuHL
CYMIIITi MOXKYTB CIIaJaxXyBaTU 3 Pi3KUM IPUCKOPEHHAM
TIOZAJBIIOrO IPOIlecy 1X 3TOPAHHSA, PYHHYBAaHHAM BU-
po0iB 3 yTBOPEHHAM BUCOKOTEMIIEPATYPHUX IPOSYKTIB
3TOPSAHHA, AK1 PO3JIITAIOTHCA 3 BEJIMKUMU IIIBUIKOCTS-
MU y pisHi 60KU, OyIyUn MOMKeKOoHe0e3neUHUMHU A1
HaBKOJIUIITHIX 00’ €KTiB (CIIOPY, TaJIUBHO-MAaCTUILHUX
MaTepiajiB, IYCKOBUX YCTAHOBOK 3 00CIYTOBYIOUUM
nepcoHasioM ToIro) (puc. 1) [7—12].

Tomy aaa TiABUIIIEHHS MOKEKHOI 6e3IeKHu mipo-
TeXHIUHNX CcyMiIlleil y BKasaHUX YMOBaX HeoOXigHO,
B MIEPIITY YEPTY, MATH AaHi IIPO 3aKOHOMiPHOCTI IPOIiECy
cnaJlaxyBaHHA METAJIeBUX MAJbHUX Y Ta30H0Ni0HUX
OPOAYKTaX TEPMIUHOTO PO3KJIAJaHHA OKMCHIOBAUIB,
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AKUY ITepeaye ITPUCKOPEHOMY PO3BUTKY IX FOpiHHA,
110 TPU3BOAUTH IO IePeIUaCHOT0 BUOYXOHE0e3euyHOTO
CcIIpanbOByBaHHA BUPOOiB.

JIlo TenmepimHEBLOTO Yacy OKpeMi faHi mo cnajgaxy-
BAaHHIO BKa3aHUX MeTaJIeBUX ITaJbHUX Y piBHI/IX ras3o-
MOAi0HMX OKMCHIOBAJIBLHUX CEPEIOBUINAX 3HAXOAATHCA
y 6araToumcesbHUX AOBiAHUKAX, MOHOTpadisax, HAY-
KOBUX CTATTAX Ta mpaiax [13—21], 1o yTpyaHioE K
BCTAHOBJIEHHA 3aKOHOMipHOCTe! criajiaxyBaHHA MeTa-
JIEBUX IIAJIbHUX B YMOBAax, 6JII/IGBIQI/IX 10 peaJIbHUX YMOB
TOPiHHA MiPOTEXHIUYHUX CyMilllel, Tak I olepaTuBHE 1X
BUKOPUCTAHHA B SKOCTi KepoBaHoi 0a3u JaHUX 3 BIACTH-
BOCTell KOMIIOHEHTiB cyMiIreii, 110 XxapaKTepus3yioThb
iX moKeX0oHeOe3IeUHi BJaCTUBOCTI B yMOBaxX Pi3HUX
30BHIITHIX TepMOAiii.

Kpim nmporo, BimcyTHi cucTemaTn3oBaHi gaHi mo
BILJIUBY I[I/ICHepCHOCTi HOpOH_IRiB MeTaJIeBUX ITaJbHUX
Ta OCHOBHUX ITapaMeTPiB HaBKOJUIITHBOTO CEPeIOBUIITA
(TeMIepaTypu Ta TUCKY CepemoBUIa, BiTHOCHOI KOH-
IeHTpaIlii y HhboMy BOJHIO) HA TaKy BasKJIUBY XapaKTe-
PUCTHUKY IPOIleCY TOPiHHA CyMilIeli, AK TeMIepaTrypa
satimanua (T, K) uacTuHOK MeTaniB y razonmogioHux
MPOAYKTAaX TePMiUHOTO PO3KJIaJaHHSI OKMCHIOBAUiB.

Tomy MeTo¥0 faHOoI PpOOOTU € OTPUMAHHA BKa3aHUX
DaHWX, a TAKOK iX y3araJbHEHHS Y BUTJIAII HOBUX
3aKOHOMIipHOCTEM, CYKYIIHICTb AKUX ABJISE COO0I0 ONHY
31 CKJIAIOBUX YACTHUH 0as3y JaHUX IPU IPOTHO3YBaHH]
TIOXKeXKOHEe0e3IIeYHNX BJIACTUBOCTEH IipOTEeXHIUHUX
cyMilmeil B yMOBax 30BHINTHIX TePMOIiA.

B pesyabTati mpoBefieHUX qocaigkeHsb [6; 8; 9] 6yito
BCTaHOBJIEHO, IO IPU TeMIIEpaTypax, BIaCTUBUX KOH-

IeHCOBaHiN (asi mipoTexHIUHUX cyMiIneil B yMOBax
iX cmajlaxyBaHHSA TAa PO3BUTKY F'OPiHHS, OCHOBHUMU
AKTUBHUMY Ira30I0gi0HUMY IPOAYKTAMY TePMiuHOTO
PO3KJIaJaHHA HiTpaTOBMiCHMX OKucaoBadiB € O, Ta N,
Tomy HIKUYE PO3TIANAIOTHCA PE3YIBTATH JOCTIIKEHD
TIPOIIECiB CIIaIaXyBaHHA YaCTUHOK METAJIEBUX MAJbHUX
IIpU MiABUINEHUX TeMIlepaTypax HarpiBy y BKa3aHUX
ra30moAiOHUX IPOAYKTAX.

PesyabraTi mocimskeHsb Ta ix aHamis. Yci gociri-
IPKEeHHSA IPOBOIMJINICH Ha ITIOPOIITKAX METAJIEBUX IaJTh-
HUX Ta OKUCHIOBAUiB, ITI0 BUIIYCKAIOTHCA IIiPOTEXHIUHOIO
npomucJoBicTio [1-3; 6]. s gocmigKeHHA BIIN-
BY mimBuinienux temiepatyp HarpiBy (mo 1900 K) Ta
B0BHIIMHIX THCKiB (1o 107 ITa) Ha OCHOBHI XapaKTepu-
CTUKMU CHaJIaXyBaHHS YACTUHOK MeTaJIeBUX MaJTbHUX
y razoBomy cepegposumii O, + N, BHKOPUCTOBYBaJIOCh
cTaHzapTHe obsnanuanuda [6, 9]. BinnmocHa moxubKa
BUMipIOBaHb He mepesuinyBaJa 5...7% . IIpu nbomy
BUKOPHCTOBYBAJIUCH CyUYacHi MeToau (Pi3sMKO-XiMigHOTO
aHaxisy [6; 9]: MeTomm MiKpo3iioMKu (KiHOKamMepa
CKC-1M, mBugkicts sitomkn 3-103...5-10% xagap/c 3i
3MeHIIeHHAM ¥ 1,5...2 pasu); pororpadiuni meronm;
KOHTAKTHi Ta 6e3KOHTAKTHI MeTOAU BUMipIOBaHHA
TeMIIepaTypHu; XiMiuHu# aHamgi3 TouIo.

PesynbTaTu mpoBeeHUX €eKCIIePUMEHTAIbHUX
JOCIHiI)KeHDb 3 BUBHAUEHHA 3aKOHOMIPHOCTEN BILJIN-
BY HA TeMIIEPATypPy 3aliMaHHA" YACTHHOK METaJIeBUX
MaJbHUX TaKUX BayKJIUBUX IIapaMeTpiB, AK IX po3Mip,
BiJHOCHMI MacOBUI BMIiCT KMCHIO ¥ IIOTOIIi ra30I01i0-
HUX IPOAYKTIiB POBKJIALaHHA OKUCHIOBAYA TA TUCK
HaBKOJIUIITHHOTO CEPEIOBUINA, 110 XapaKTePU3yIOTh

Puc. 1. Kinokagpu 3arajnbHOI KapTUHY BUMYIIEHUX IIOYKEKOHEe0e3IIeYHNX PYHHYBaHb BUPOOiB B yMOBaX iHTEHCUBHUX

30BHIIITHIX TePMOAi#l Ha iX TOBEPXHi, OTPUMaHUX Ha CTAaHAAPTHOMY IIipoTexHiuHOMY oOsanuanHi [3; 6; 9]:

a) JJOKaJIbHI J:KepeJia Temia (BukopucToByBaBcesa IY-HarpiB Bupo6iB kBapropumu Jamnamu tuny KI'M-220-1000-1 is

3aCTOCYBaHHAM KepoBaHUX TepMogaTuynkiB PY®-101 nisa KOHTPOJIIO TEMIIEpATyPHU Ha IOBEPXHi BUPOOiB B fianasoHi

300...1900 K[ ]; 6) mo3m0oBKHi HAA3BYKOBUIA 00AYB IIOTOKOM IIOBiTpS ITOBepXHi BUPO0O6iB 3i mBuaxocTamu g0 2-10° m/c

“3a remmeparypy saiimanusa (T, K) vactuHOK MeTamiB y razonogi6HOMY cepefoBUINi mpuitManacs ix MinimMaapHa TemMIrepaTypa, mpu

AKIN TOYMHAETHCA IPOIIEeC X TOPiHHA.
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iX 3JaTHICTDH 10 MPUCKOPEHHA IIPOIlecy 3aliMaHHA Ta
PO3BUTKY I'OPiHHA B yMOBaX IiABUNIIEHUX TeMIlepa-
TYp HarpiBy Ta 30BHIIIHiX TUCKIiB IIpeJicTaBJIEHO HA
puc. 2—6. BcTaHOBJIEHO HACTYIHi Aiama30oHU 3MiHHT
TeMIepaTypu 3aiMaHHI YACTUHOK MeTaJeBUX MaTbHUX
B IPOAYKTaX TePMIiUHOI'O PO3BKUIAHHA HiTpaTOoBMic-
Hux okucHioBauiB: T = 790...1340 K — nya wacTuHOK
marmito; T = 1270..1970 K — g4 9acTUHOK aJto-
minito; T, = 835...1130 K — ny1a yacTUHOK TUTaHY;
T, =850...1560 K — nna wactuaox AMC (50% Al +
50% Mg).

Amnaiis oTpuMaHUX pe3yabTaTiB ITOKa3ye, I0 IpHu
30iJIBIIIeHH] CepeIHBOT'O PO3MipY YaCTUHOK IIOPOIIKY
MeTaJIeBOTO MaJbHOTO d , TeMIlepaTypa 3aiMaHHA
uacTUHOK T 3MeHITyeTheA (P 301TbIIeH ] BiTHOCHOT
KOHIIEHTpAIlil KUCHIO CO2 Bix 0,2 mo 0,8 Ta 3meHIIIEH-
Hi 30BHimHEBOrO THCKY P Big 107 ITa go 10° I1a): mpu
30inpmenHi d Big 54 MEM 10 305 MKM (714 9aCTUHOK
Mg) T smenmyeTrbeay 1,21...1,32 pagy; npu 36iab-
menHi d Big 54 MM 10 310 MKM (#1714 yacTHHOK Al)
T smenmyerbcay 1,3...1,43 pasy; npu 30inbmienHi d
Bix 45 mxm g0 280 MM (gaa gactTunok Ti) T smen-
myerbea y 1,15...1,27 pasy; npu s6inbmenni d | Bix 5
MEM 710 15 MEM (114 yacTuHOK Zr) T 3meHmIyeTbca
y 1,18...1,25 pagy; npu 36inemenni d Big 35,8 MEM
1o 385 MM (ana vacTunok AMC) T sMeHITyeThCA
y 1,27...1,34 pasy.

BcTaHoBIIEHO TaK0K, IO AJI BUKOPUCTOBYBAHUX
Ha MPaKTHUIl Aiarra3doHiB 3MiHU TeXHOJOTIYHUX ITapa-
MeTpiB (KoedimieHTa HAAJIUITKY OKMCHIOBAYA Y CYMIiIITi
oa=0,3..1,4; koedimienTa HAAIUIIKY OKMCHIOBaYa
K,=0,9...0,95; Bkazanux BuIle AianasoHis amMinu d ;
cepenHbOr0 PO3MIPY YACTHHOK IMOPOIIKY OKMCHIOBAYA
d, < 280 MKM) Ta mapaMeTpPiB HaBKOJIUIITHLOTO Cepe-
mosuma (C, =0,2...0,8; P = 10°...107 ITa) mpu 3acTo-
CYBaHHI M pOTEeXHIYHUX HiTPATHO-MeTaJIeBUX CyMiIei
mporiec 3aliMaHHI MeTaJeBUX MaJbHUX Y Ta30MOTi0HTX
IPOAYKTaX TEPMiUHOTO PO3KJIAJaHHA OKMCHIOBaUYa
a’K o BUHUKHEHHA MOoJyM 1B mpoTikae cTabiibHO 6e3
BUOYX0HE0e3IMeUHOT0 PO3BUTKY.

s TpaKTUYHOTO BUKOPUCTAHHSA OTPUMAHUX BUIIE
pes3yJIbTaTiB o cHajlaXyBaHHIO PO3TJISAYBAHUX MeTa-
JeBUX MaJbHUX HEeOOXiZHO CTBOPpUTHU 6as3y JaHUX Ha
iX OCHOBi, 3PYUHY IJIsI OIiHOK MOKeKOHe0e3meuHnX
BJIACTUBOCTEH IIipOoTeXHIUYHMX BUPOOIB B yMOBaX 30B-

HINIHIX TepMO[ili, OCHOBHUMU IIapaMeTPaMm AKUX €
IiABUINIEH] TeMIIepaTypy HarpiBy Ta 30BHIITHI THCKU.
IIpu nbomy BuOyxoHeb6e3meuHi pesKuMy TOPiHHA CyMi-
el xapaKTepu3yIoThCs IlepefuacHIM 3aliMaHHAM dac-
TUHOK MeTajJeBOr'o NaJbHOTO y IPOLYKTaxX TepMidHOIo
PO3KJIaJaHHA HiTPATOBMiCHOT'O OKMCHIOBaYA 3 IO AJIE-
mom0 ix (pparmenTamniero. IlIBuaKicTs TOpiHHSA cyMmitnei
Pi3Ko 3pocTae i3 3pOCTaHHAM TeMIIlepaTypu HarpiBy Ta
30BHIIITHBOTO TUCKY, IO IPU3BOAUTH A0 BUOYXOBOTO
HarpiBaHHA IX 3apAAiB Ta BUKUAY Y PisHI O0KU 1uxX
OPONYKTiB 3 3aJIUIIIKaMU KOPIIYCiB Ta OKPEMUX YaC-
TUHOK OCHOBHUX 3apsAiB BUPOOiB, 110 TPOAOBIKYIOTH
ropitu. [ orpuMaHHEA Takoi 6asy JaHUX HEOOXiZHO
cHUCTeMaTU3yBaTU JaHi 110 TOPiHHIO PO3IVIALYBAaHUX
cymimreti (i, B mepImry uepry, o TeMIiepaTypi saiManHA
YaCTUHOK METAJIEBOT'0 NAJIBHOTO) Y BUTJIAAI HECKJIATHUX
€KCIIEPUMEHTAJIBbHO-CTATUCTUYHUX MOJIeJIel, 3PYUHUX
IJIA IPAKTUYHUX OI[iHOK.

Hist posB’sa3auuad miei 3agavi 6ysiu BUKOPUCTaHL
BijoMi MeTOOM €KCIIePUMEHTAIHHO-CTATUCTUYHOTO
MOJIeJIIOBAHHA Ta CTaHAAPTHE IPOTpaMHe 3a0e31meyueH-
Ha [6; 9], AKi 103BOJAIOTH B [iaIOTOBOMY PEXKUMIi Ha
KOMII’IOTepi 32 OTPIMaHNMU MOJEJIAMU PO3PAXOBYBATH
PiBHIi TeMIlepaTypu 3aliMaHHS YaCTUHOK MeTaJeBUX
NaJIbHUX ITiPOTEXHIYHUX CYMIiIIel, 10 XapaKTepusy-
IOTh 1X 3JJaTHICTH JO IPUCKOPEHHS IIPOIlecy TOPiHHA
B yMOBAaX MiABUINEHNX TeMIIepaTyp HarpiBy Ta 30B-
HINTHIX THUCKIiB.

Mopgeui ayisg posradanyBaHUX METAJIE€BUX MAJTbHUX
MAalOTh HACTYIIHUN BUTJIAL (BigHocHa moxubka 5...7% ):

T,(d,Co, P)= A9+ 4, -Co, + Ay -C + Ay -d,, +
2 2 (1)
+Ay-d, + A5 -P+Ag-P"+Ar-Cy -d,
e A, (i=0,7) — emnipuuni koedinienTu (tabma. 1).
PesynbraT; po3dpaxyHkis o opmyi (1) mpexncras-
aeHo Ha puc. 7—11. Orpumani TpuBuMipHi rpadikmu
NO3BOJIAIOTE IILIAXOM KepyBaHHA apamerpamMu d , CO2
Ta P 3HaXOAWTHU ONTUMAJbHI Jialla30HW 3MiHU TeMIIe-
patypu T, 1110 TPUBBOAUTD IO ITi[BUIIIEHHS TOKEMHOT
0e3IMeKy MipoTeXHIUYHUX CyMiIleil B yMOBaX 30BHIIII-
HiX TepMiUHUX Ai¥l (HAaIPUKJIaL, MIJIIX0OM 3MEHIITeHHA
OUCIIEPCHOCTI MeTaJJIeBOTO MaJbHOTO Ta BMIiCTY OKHC-
HIOBaua y CyMilri (3MeHIITyeThCA Coz) oigBUIITyBaTU
remneparypy T ).

Tabauus 1
3HaueHHA KoedinieHTiB B hopmyri (1)
KoedimienT
AO Al A2 3 A4 A5 A6 A7
Mertax
Mg 1086 -187,96 -55 -0,153 -3:10° 1,371-10* | -1,017-10°* -2:1073
Al 1629 -282 -82,5 -0,23 -4,512:10°¢ | 1,917-10* | -1,416-10°* | -3,5:10°3
Zr 905 -156,6 -45,8 -0,1275 -2,5-10°6 1,142-10* | -0,8475-10t| -1,7-10°3
Ti 1154 -156,3 -37,2 -0,11 -1,5:10° 1,19-10* -0,91-10 1 -1,2-10°8
AMC 1375 -112,84 -38 -0,112 -1,7-10°6 1,133-10* | -0,93-101! |-1,71-10°3
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Puc. 2. 3aneHicTs TeMIepaTypu 3aiMaHHA YaCTUHKY MarHio0 y ragoBomy cepeposurdi O, + N, Bix il poamipy s pisamx
BiIHOCHUX MaCOBUX KOHIIEHTPAIlill KUCHIO (&) Ta Pi3HMX 3HAUEHb 30BHiIIHBOTO TUCKY (0):
a)P=10°IIa; 1 — CO2 =0,2;2— 002 =0,6;3 — CO2 =0,8;6) CO2 =0,2; 4 — P=10°I1Ia;
5 —P=105IIa; 6 — P =10"1Ila; 0, ®, m — eKCIIepPUMEHTAJIbHI JaHi
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Puc. 3. 3anexuicTs TeMnepaTypu 3aiMaHHA YaCTUHKY aJIOMiHiI0 y ragoBomy cepeposui O, + N, Bix ii poamipy nia
Pi3HUX BiTHOCHUX MaCOBUX KOHIIEHTPAIlill KMCHIO (&) Ta Pi3HMX 3HAUEHb 30BHIIITHBOT'O TUCKY (6):
a)P=10°IIa; 1 — CO2 =0,2; 2 — 002 =0,6;3 — CO2 =0,8;06) CO2 =0,2;4 — P =10°1Ia;

5 —P=105IIa; 6 — P =10"1la; 0, ®, m — eKCIIepUMEHTAJIbLHI JaHi
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Puc. 4. 3anexHicTs TeMIepaTypu 3aiMaHHA YaCTUHKYU TUTaHy y TazoBomy cepenosurmti O, + N, Bix ii posmipy nia pisaux
BiTHOCHUX MaCOBUX KOHIIEHTPAIlill KUCHIO (&) Ta Pi3HMX 3HAUEHb 30BHiITHBOTO TUCKY (0):
a)P=10°IIa; 1 — CO2 =0,2;2— 002 =0,6;3 — CO2 =0,8;6) CO2 =0,2;4 — P=10°I1Ia;
5 —P=105IIa; 6 — P =10"1Ila; 0, ®, m — eKCIIepPUMEHTAJIbHI JaHi
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Puc. 5. 3anexnicTs TeMIepaTypu 3aiMaHHA YaCTUHKYU UPKOHI0 y razoBomy cepeposuli O, + N, Bix ii posmipy ams
PiBHUX BiTHOCHUX MaCOBUX KOHIIEHTPAIlill KMCHIO (a) Ta PI3HUX 3HaUEeHb 30BHINITHBOTO TUCKY (0):
a)P=10TIa; 1 — 002 =0,2; 2 — CO2 =0,6;3 — 002 =0,8;06) 002 =0,2;4 — P =10%1la;
5—P=10°IIa; 6 — P=10"1Ia; 0, ®, A — eKCIepUMEHTAJbHI faHi
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Puc. 6. 3anexnicTs TemnepaTypu saiimanusa vactTuaku AMC (50% Al + 50% Mg) y raszosomy cepenosuiri O, + N,
Bix i1 posmipy Asia pisHUX BiITHOCHMX MacOBUX KOHIIEHTPAIill KUCHIO () Ta PiSHUX 3HAYEHDb 30BHIITHBOTO TUCKY (0):
a)P=10TIa; 1 — CO2 =0,2; 2 — 002 =0,6;3— 002 =0,8;06) C02 =0,2;4— P =10°1la;
5—P=10°IIa; 6 — P =1071Ia; 0, ®, m — eKCIePUMEHTAJbHI JaHi
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Puc. 7. TpuBumMipHe 300pakeHHA 3aJI€KHOCTEH TeMIIepaTy Py 3aiiMaHHA YaCTUHKY MaTHii0
B razoBomy cepenosumi O, + N, Bi Takux napameTpis:
a) Bix CO2 rad ;6)BinPrad,
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Puc. 8. TpuBumipHe 300paskeHHA 3aJIE;KHOCTE TeMIIEPATYPU 3aliMaHHA YaCTUHKY aJIOMiHif0
B razoBomy cepenosui O, + N, Bif Takux mapamerpis:
a) Bix CO2 rad ;6)Bin 002 Ta P
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Puc. 9. TpuBumipHe 300pakeHHA 3aJIEXKHOCTEN TeMIIePaTypU 3aiMaHHA YaCTUHKY TUTAHY
B razoBomy cepenosuri O, + N, Bi Takux napameTpis:
a) Bix, 002 rad, ;0)Bin CO2 Ta P

T, K - | - T,,K

1200 1200

d, =10 MkmM

d,=15MkM

1050 1050

900 900

750 750

600 600

Puc. 10. TpuBumipHe 300parkeHHA 3aI€KHOCTEH TeMIepaTypu 3aiiMaHHA YACTUHKY IIUPKOHII0
B razoBomy cepenosumi O, + N, Bif Takux napameTpis:
a) Bix 002 rad ; 6)Bix Co2 Ta P
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Puc. 11. Tpusumipue 300pakeHHs 3aje;kHOCTel Temneparypu 3aiimanusa uactuaku AMC (50% Al + 50% Mg)
B razoBomy cepenosuri O, + N, Bi Takux napameTpis:
a) Bix C02 ta P; 6) Bin d  Ta P

BucHoBKH
1. CucremaTusallis Ta ysaraJbHeHHS OTPUMAHUX

TaHUX 10 CIIaJaXyBaHHIO YaCTUHOK MeTaJIeBUX MaJTbHUX

OipoTeXHIUHUX CyMiIleil y aK TUBHUX Ta30moiOHMX

OPOAYKTaX TePMiUYHOTO PO3KJIAJaHHA HiTPATOBMiCHUX

orxucHoBauiB (0,, N,) moKasyoTs, I10:

— miamasoHU 3MiHU TeMIepaTypu 3aliMaHHA YaCTUHOK
MeTaJIeBUX MAJbHUX ¥ MPOAYKTAX TEPMiUHOTO PO3-
KJIaIaHHA HiTPAaTOBMiCHUX OKMCHIOBAUiB CKJIAIAIOTh
835...1970 K;

— mpu 30iJIBIIIEHH] cepeIHBOTO PO3BMipY YaCTUHOK II0-
POIITKY MeTaJeBOro NaJbHOTO Bim 5 MKM 10 305 MKM
Ta BigHOCHOI KoHIeHTpaIlii kucHio Bixg 0,2 10 0,8, a
TaKOK IIPU 3MEHIIIeHHi 30BHiMITHBOTO THCKY Big 107

1 I - o — —
- - — C0,=0,2
1600 - T 4// —
| - - =
I

1400
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1000

800 d,, MKM

0)

ITa mo 105 ITa Temneparypa ix 3aiMaHHA 3MEHIITY-
etbcay 1,15...1,34 paay.

2. Po3po0JieHo eKCcIIepuMeHTaIbHO-CTATUCTUYHI
MoOJeJi A BUBHAUEHHA B J1aJIOTOBOMY PEKUMI Ha
KOMII IOTepi piBHiB TeMIlepaTypu 3aiiMaHHI YaCTUHOK
MeTaJIeBUX MaJbHUX B 3aJIEKHOCTI Bi X AucmepcHOCTL
Ta 30BHIIIIHIX YMOB, IO TO3BOJISE IIJIAXOM PETYJIIO-
BaHHA TeXHOJIOTIUHUX ITapaMeTpiB cyMmirmeit (cuiBBifg-
HOIIIeHHA KOMIIOHEHTiB, CepeIHIiN PO3Mip YaCTUHOK
MeTaJIeBUX TOPOIITKiB) MiABUITYBATHU ITOMKEIKHY Oe3IeKy
mipoTexHiYHUX BUPOOiB, OTIEPeIsKAIOUN iX ITepefuacHe
BUOyxoHeOe3meuHe CIPanbOBYBAHHA B yMOBaX BUMY -
IIeHUX TepMiuHUX Oii.
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3AKOHOMIPHOCTI BIUVIUBY TEXHOJIOTNYHUX
MAPAMETPIB HA MOXEXXHY BE3NEKY MIPOTEXHIYHUX
HITPATHO-TUTAHOBUX CYMILLEA B YMOBAX
30BHILIHIX TEPMIYHUX AIN

3AKOHOMEPHOCTHU BANAHUA TEXHOJIOTUYECKUX MAPAMETPOB
HA NMOXXAPHYIO BE3ONMACHOCTb MUPOTEXHUYECKUX
HUTPATHOIO-TUTAHOBbIX CMECEN B YC10BUAX
BHELUHUX TEPMUYECKUM BO3ENCTBUI

REGULARITIES OF THE EFFECT OF TECHNOLOGICAL
PARAMETERS ON FIRE SAFETY OF PYROTECHNICAL
NITRATE-TITANIUM MIXTURES IN EXTERNAL
THERMAL CONDITIONS

AHoTauis. Ha cTagii npoexkTyBAHHs MipoTexHiYyHMX BUpoOiB HA OCHOBI YLLiIbHEHNX HITPATHO-TUTAHOBUX CyMilLieii HeoOXigHO
NPO2HO3YBATH KPUTUYHI PEXXMMM IX HARPIBY, MepeBMLLeHHS AKX MPU3BOGUTL o MOBEPXHEBOR20 PYHHYBAHHSA 3apAgiB CyMiLLer,
B pe3y/bTati BigOyBaeTbCs ix BMOyxoHebe3MeyHe CripaLbOByBAHHS B yMOBAX eKCrayaTawii. Po3pobneHo yTouHeHHi maTema-
TWYHI MOgesi Ha2piBy 3apsgiB CyMilLies, Lo BPAXOBYIOTb TeMNepaTypHi 3a1eXHOCTi TennoPisnyHmnx BAACTMBOCTel CyMiLLer
(06’eMHOI TeNI0EMHOCTI, KoeiLjieHTa Tena0MpoBigHOCTI), Ta go3BO/IAKTb bi/IbLLI TOYHO PO3PAXOBYBATM PO3MOgim Temnepatyp
TA TePMONPYXKHUX HAMNPYXKeHb MO TOBLUMHI 3apsAgy. Briepiue BCTAHOBNCHO KPUTHYHI 3HAYEHHS NAapaMeTpiB 30BHILLHIX TepMiy-
HUX giil (TeroBux MOTOKIB, YACiB iX ii), 3ICTABAEHHS AKNX 3 OTPUMAHUMU eKCepuMeHTaIbHUMM gaHuMK MoKaszaao ix 36iz
3 BIGHOCHOIO MoxuOKoto 8...10%.

KntouoBi cnosa: nipotexHiyuHi HITPATHO-METANeBi CyMiLli, apameTpu TepMOBIINBY, TeMNepPaTypHi MoJs, TePMOMPYKHI Ha-
TNPY>KeHHS.

AHHOTaumsa. Ha ctagnm NpoeKTUPOBAHMA MUPOTEXHUYECKIUX U3ge/Inii HA OCHOBE YMIOTHeHHbIX HUTPATHO-TUTAHOBbIX CMe-
ceii HeobXogMUMO MPO2HO3MPOBATL KPUTUYECKME PEXMMbI MX HO2PEBA, MPeBbilleHye KOTOPbIX MPUBOGUT K MOBEPXHOCTHOMY
paspyLLeHnto 3apsigoB cMeceli, B pe3y/ibTaTe MPOMCXOgUT MX B3pbIBOONAacHoe cpabaTbiBaHMS B YCIOBMSX SKCIAYATaLumm. Pas-
paboTaH yTOYHeHUM MATeMAaTUYeCKe Mogen HaepeBa 3apsigoB CMeCeli yanTbIBaloT TeMepaTypHble 3aBUCUMOCTH Tenaodu-
314ecKux CBOCTB cMeceli (06beMHO# Tena0emMKocTH, KoagPuLmeHTa TenaonpoBOgHOCTH), M NO3BOAISIIOT bosee TOYHO paCCym-
TbIBATb pACMpegeseHns Temnepatyp 1 TepMoyrnpyaux HanpsxxeHni no ToLmHe 3apaga.

BnepBbie yCTaHOBEHO KpUTHYECKMe 3HAYeHMs NaPAMETPOB BHELIHNUX TepMUYeCKuX BO3GenCTBUI (TeroBbiX MOTOKOB, Bpe-
M$l MX genicTBUSA), COMOCTaBIeHne KOTOPbIX C NOJYyYeHHbIMIU SKCMePUMEHTAIbHbIMU JaHHbIM MOKA3a/10 UX COBIAGEHHe C OTHO-
CUTEe/IbHOM NO2PELIHOCTHIO 8 ... 10%.

KatoueBble c10Ba: n1poTexHn4eckme HUTPaTHO-MeTaiIn4eckme cMecu, napamMmeTpbl TepMOBIANBY, TeMnepaTypHble noJs,
TepMOynpy2ux HaNPsXXeHns.

Summary. At the stage of designing pyrotechnic articles on the basis of compacted nitrate-titanium mixtures it is necessary
to predict the critical modes of their heating, the excess of which leads to the surface destruction of the charges of the mixtures,
as a result of which there is an explosive operation in operating conditions. Refined mathematical models of heating charge mix-
tures, taking into account the temperature dependences of the thermophysical properties of mixtures (volumetric heat capacity,
coefficient of thermal conductivity), and allow to more accurately calculate the distribution of temperatures and thermal-elastic
stresses on the charge thickness. For the first time, the critical values of the parameters of external thermal actions (heat fluxes,
their time of action) were established, which comparison with the obtained experimental data showed their coincidence with a
relative error of 8... 10%.

Key words: pyrotechnic nitrate-metal mixtures, parameters of thermal influence, temperature fields, thermoelastic stresses.
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Bc'ryn. ITipoTexHiuHi BUpoOu Ha OCHOBI VIITiIbHEHUX
cyMiIrei 3 MOPOIIKiB MeTaIeBUX HAJBHUX (MarHio,
aJIOMiHil0, TUTAHY Ta iH.) Ta HITPATOBMiCHUX OKMCHIO-
BauiB (HiTpaTiB Ay:KHUX, JTYKHO3EMEJbHIUX MeTaJiB
Ta iH.) MITPOKO BUKOPUCTOBYIOTHCS B PiIBHUX raay3ax
HapOHOTO T'OCIIOapCTBa Ta BiicbKOBOI TeXHiKM (0CBiT-
JII0BAJIbHI CUTHAJIBHI Ta TpacyBaJbHIi 3aco0u, TBEPAi
naJiuBa IJis PAKeTHO-KOCMIiUHOI TeXHIKM, MOMUJIKOBL
TerioBi 1iji Ta i". [1-5]). ITpu 06iry BupobiB (36e-
piraHHA, TPAHCHOPTYBAaHHA Ta 3aCTOCYBAHHS) BOHU
MOJKYTb HifJaBaTHUCh 30BHIMTHIM TePMiUYHUM BILJINBAM
(HampuKIaz, IPU HOMKEXK Y CKIANCHKUX IPUMINIeHHAX,
e 3bepirarTbcA BUpoOM, a60 IIpu X TpaHCIIOPTYBaHHI,
B YMOBax IIOCTPiJy Ta MOJbOTY Ta iH.) [6—18].

B pesynbrari Bii6yBaeThCA CYyTTEBUI HATPIB 3apsAIiB
cyMileii, 1110 IPU3BOAUTE 10 1X pyHHYBaHb (YTBOPEH-
HA TPimumH, BigmapyBaHs Ta iH.), AKi 1pU3BOAATH IO
3MEHIITeHHA MiITHOCTi 3apAIiB, a TAKOK 10 BUOYXOHEe-
0e31IIeYHOr0 PO3BUTKY IX 3aiMaHHA Ta ropinHd (puc. 1).

Towmy Ha cramii mpoeKTyBaHHA Ta PO3POOKM ITi-
POTeXHIUHMX cyMiImieil HeoOXiJTHO BMiTH BU3HaAUATH
KPUTHUYHI 3HaUEeHHA IapaMeTPiB 30BHIIMTHIX TepMOiil
(TemIOBUX MTOTOKiB, yaciB ix mii Ta iu.), mepeBuIlieHHA
SAKUX TPUBBOIUTE 0 TOXKEKOBUOYX0HE0e3IMeUHUX IJIA
0OTOUyIOUNX 00’€KTiB PYHHYBaHD 3apALiB cyMimiei.

Hwuri BKasana 3amaya He BUpimnIieHa, OCKiJIbKU
BiZICYyTHI pe3yabTaTH JOCIiYKeHb 3 MOJeJIIOBAHHSA Ta
PO3PaxXyHKY PO3MIOAiJIiB TEPMOIPYKHUX HAIIPYKEHb
y 3apdAfax cyMinieil pisHIX po3MipiB Ta reoMeTpPUYHOI
(opmu (T10CKi IIIaCTHHY, MUITIHAPWYHI Ta miBchepuuHi
€JIEMEeHTH Ta iH.) B yMOBaX 30BHIIIHIX TepMiUHUX Oift,
a TaKOXK JaHi IPO 3aJIeXXHOCTL I'PAHUYHO SOIIYCTUMUX
TePMOIPYKHUX HAIIPY:KeHb y 3apAgax cyMinreil Bif
Temneparypu Harpiy. Tomy MeToro maHoi po6oTu €
mo0yzoBa MaTeMaTUUYHUX MOJIeJIeH TePMOIIPYKHUX Ha~
TIPYsKeHb Y 3apAfax IipOTeXHIYHNX HiTPATHO-TUTAHOBUX
cymimei (yminbaeni cymimnti Ti + NaNO,) mpu zii 308-
HIMHIX A3KepeJ Tela, po3podKa MeTO/[iB BUSHAUEHHA
KPUTUYHUX Jialla3oHiB 3MiHU IX mapaMeTpiB, a TaK0OX
mepeBipKa aleKBaTHOCTI MOJiesIel MIJIAXOM ITIOPiBHAHHA
3 pe3yJabTaTaMU OTPUMAHUX eKCIIePUMeHTAIbHUX JaHUX.

PesyabpTaTH po3paxyHKiB Ta ix aHaxis. [[ya gocri-
I'KEeHHA BUKOPUCTOBYBAJINUCH 3PA3KY IIPECOBAHUX CY-
Mirrei 3 IOPOIIKiB TUTaHA Ta HiTpaTiB HArpiro i 6apiro,
1110 BUITYCKAIOTHCA IIiPOTEXHIYHOIO MPOMHUCJIIOBicTIO [1;
2; 5; 19; 20]. Posraiaganauch IMTTPOKO BUKOPUCTOBYBaHL
Ha IPaKTHUIll 3pa3KM CyMiniei pisHOI reoMeTpUIHOI
dopMu Ta po3MipiB (TIJI0CKI mIACTUHU, ITUITiIHAPUYIHI
eJIEMEeHTH) 3 MAaKCUMAaJIBHUM KOe(iIlieHTOM yIIiTbHeHHA
K,=0,9...0,95. [lna BuMiplOBaHHA TeMIIePATyPH 110~
BePXHi 3pasKis cymimier T BUKOPUCTOBYBAINCH CTAH-
maptHi Tepmonapu TIITI-0679-01 Ta TIIP-0679-01[2;
5; 7], BimHOCHA TOXUOKa BUMipIOBAaHHA TeMIIEPATyPU HE
nepesuinye 1...2% . Kpuruusi sHaUueHHA TEPMOIIPYIK-
HUX HaIIPYy XeHb y 3pasKax CyMiIlell B 3aJ1€2KHOCTI Bif
remmepaTypu Harpisy o' (T) BumiproBaauch Ha CTaHIAPT-
HOMY mipoTexHiuHOMY 00JIaHaHH] (BifHOCHA MOXMOKA
He mepesBurrysaia 5...7% [1; 2; 5; 7].

MaremaTuuHa MOI€eIb TIPOIlECY HATPiBAHHSA IIJIOC-
KOT'0 3pa3Ka CyMillli 30BHIIITHIM TeNJOBUM IOTOKOM.
IIpu 30BHIiNIHIY TenIOBiY il HA MOBEPXHIO 3pa3Ka I10-
CTyIIa€ PiBHOMiPHO PO3MOAIJIEHUN TEIJOBUH MOTIK
g, (¢) (puc. 2). I[Tpu TLOMY POBTIANACTHCA 3PABOK, JJIA

AKOr0 —— —=—-— —( (OmHOMipHiCTH POBMOAiNy TermJa
ox Oy
yraub 3pasKa), a TaKoK TJIuOMWHa 30HU TepMOMii

d~H (§=2-Va?-1, me a®> — xoedinienr Temmepary-
pompoBigHOCTI cymimti (M2/c); T — uUac 30BHIITHBOI
TEeIJIoBOl mii, ¢), TOOTO BPaxXOBYETHCA TEIJIOOOMiH Ha
HIKHBOMY 0011i 3paska. Tako:K BBasKaeThCd, IO Te-
IJIOBTPATH 34 PaXyHOK BUIIPOMIiHIOBAHHA 3HEXTYBa-
HO MaJIi (BHACTIIOK MaJInX 3HAUEHb TEMIIEPATYPU I10-
BepxHi 3paska (ze 6iabime 1000...1500 K [5; 7])).

Takum YmHOM, PO3TIIALAETHCA TaKa OJHOMIipHA,
HecTallioOHApHA Ta HeJiHifilHa MaTeMaTUYHA MOJEIb
TIOBEPXHEBOT0 HarpiBy 3paska [21]:

Cv(T(z,t))‘% =§(x(T(z,t)) . 5ngz,t))) ,
O<2<H,t>()’ (1)
T(z,t)|,0=T,, 2)

Puc. 1. KiHokanpu 3arajipHOI KApTUHYU BUMYIIIEHIX IOKEKOHE0e3IIeUHNX PYHHYBaHb BUPOOiB HA OCHOBI

YIIiTbHEHUX HiTPATHO-TUTAHOBUX CyMilllell B yMOBaX 30BHIIIHIX TepMOZill Ha IX MOBEePXHi
(3itomKa 3xificHIOBasach KiHokamepor «KouBac-aBromar» 3i mBuakicrio 30 kazxp/c, a HarpiB BupobiB —
kBaproumu Jamnamu tury KI'M-220-1000-1 i3 3acTocyBaHHAM KepoBaHux Tepmozatunkis PU®-101
JIJIsT KOHTPOJIIO TeMIIepaTypu Ha IToBepxHi Bupo6iB B giamasoni 300...1900 K [3; 5; 7]:
a) cyMimTi 3 HaAJIUIITKOM MeTaJIeBOTO IaJbHOr0; 0) cTeXxioMeTpuyHi cyMimnri; B) cyMinri 3 HAAJIUITTKOM OKUCHIOBaYA
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Puc. 2. Cxema HarpiBanHA IJIOCKOTO 3paska
30BHIITHBOIO TEILJIOBOIO Ji€I0:
B, H, L — mupuHa, TOBIIAHA Ta JOBKUHA IIJIACTUHU, M;
B<L,H<B; q,(t) — soBHimHiii remoBuii norik, Br/m?

oT (zt)|

MT(2,1)) =a=9, (1), (3)

oT (zt)|

MT(2,1))- :-0=0, )

ne T(z,t) — Temumeparypa B PiBHUX TOUKAX 2 IIO0 TOB-
IMHI 3pasKa B pisHi MomeHnTH uacy t, Ty — mouaTxkosa
TeMIlepaTypa 3paska, K.

Hna sHaxonKeHHA po3B’aA3Ky 3agadi (1)—(4) Bpa-
xyemo sanesxHocTi C, (T) i MT) [5; 7]:

CT) =C,, T", MT) = 1, T" (5)

ne CVO, , V. — eMmmipuuHi KoHcTauTHu. Jlasi sineapu-
3yEMO CI/ICTeMy piBHAHD (1)—(4) 3a ;OIIOMOTO0 3aMiHNI
3MiHHOI:

0(z,t)=T(z,t)"" =Ty, (6)

a mOTiM, BUKOPUCTOBYIOUU CTAHJapPTHE KOCHUHYC-IIEe-
perBoperHA DPyp’e [21] nya oTpuMaHOi cucTeMu PiB-
HAHB BigHOCHO 0(2, t), oTpUMyeMO 14 g, = const Ha-
CTYIIHUI BUPAa3:

Tn-z
ag cos %
0(z,t)=q, - —_— 4
n 2 .n2
(7
nn-z
o . cos H (G,
+2H-Z(—1)’” — e H ]
n°-n
Bpaxosyrouu (5), 0CTaTOYHO, OTPUMYEMO
+1)- 2.t 2_H?
T(e,t) =1y + )y (4ot 82 —H” 2H
Ao H 6H n?
n-n-z
cos LA RIS |

Yot )

Bpaxosyrouu, 1110 HecTalioHapHe TeMIIepaTypHe
moJe y 3pasky Tosiiuuow H: T(z, t), ne z€[0,H],
TOOTO TeMIepaTypHe II0JIe B IJIaCTUHI 3MiHIOETbBCA
Juiie 1o foro ToBmiuHi. IIpm oMy, AK mOKazaHO
y poborax [22; 23], n1s HeoOMeKeHOoTO0, BiJIbHOTO Bif
IIOBePXHEBUX CUJ 3pas3Ka 3 BIIbHUMU BiJl 3aKPillIeHHA
KiHDAMU, KOMIIOHEHTU TeH30pa HalpyKeHb MaloTh
BUTJIAN:

o -E
csz =0, = ny =Gz =0 ’ ny =0,y = G(Z,t) = T__
2
(T8 +— - (2H-32)- [T(z,t)dz~
H
(9)
6 H
i (H=22) Iz T(z,t)dz)
ne o, E — repmiunmit KoedimieHT TiHITHOTO PO3IITNI-

penHa Ta moxyJb FOHTa BigmosigHo.
MaTremaTnuHa MOIeJb IPOIECY HATPIiBAHHS ITH-
JIHIPWUYHOTO 3pa3Ka CYMIINi 30BHIINIHIM TeIJOBUM

IIOTOKOM.

[MuningpuuaMit 3pasok. PosrianarooTsea cymiapHL
MPOTSKHI MuIiHapuuHi 3pasku pagiyca R (R<<D —
IOB:KUWHA IMUJIIHAPUYHOTO 3paska) 3 cymirri (puc. 3).
Hns 3aauenb R, AKi BUKOPUCTOBYIOTHCA Ha IIpa
(R=5...15"10"3 m), BUKOHyeThCsSI yMOBa R >> 6 =2 ag -1,
TOOTO IyIMOMHA IPOHMKHEHHA TEeIJIOBOI XBUJIL Y 3pa-
30K HabaraTo MeHIIe oro pazgiyca. Tozi meit 3pasok
MOKHA PO3TJISAIATH AK HeOOMeKeHU ! MIIiHAp, 00KoBa
IIOBEPXHSA SIKOr0 HAIPiBAETHCA TEIJIOBUM IIOTOKOM
q,(t) . BRasxaeTrnca, 110 3HilicHIOEThCA PiBHOMIpHUMT

oT

Tomi £:—~0 Ilpu

HarpiB IIOBepXHi 3paska, 20 oz

IBOMY TeILJIOBifayua 3a paxyHOK KOHBEKIIil Ta pajia-
il He BpaXOBY€ETHCA.

PiBHAHHA MaTeMaTUYHOI MOIEJIi POSIIOBCIOIKEHHA
Teria y HeoOMeXKeHOMY I HAPUYHOMY 3pasKy MaioTh
Buraan [21]:

ey or =3[MT) a—T]+l in) T,
t>0,t>0, (10)
Tlt:o=To , (11)
MT) hrma @, (12)
V a qn(t)
O/N® \2RT =z
< D >

Puc. 3. Cxema HarpiBaHHS MUJIiHAPUYHOTO 3pasKa
30BHIIITHBOIO TEILJIOBOIO Aieto: R, D — paxiyc Ta JoBKUHA
€JIEMeHTa, M; ¢, (f) — IOBepXHEeBa IyCTUHA TEIIOBOTO
BILTUBY, Br/M?%; r, 2, ¢ — NWIIHAPUUHI KOOpAUHATH
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oT

_ I‘:OZO’ T|r20¢w,
r

(13)

ne T(r, t) — moTouHa TeMIlepaTypa B 3aJeKHOCTi Bix
paxiyca Ta gacy.

3 BpaxyBaHHaM Cy, (T) ta MT) (zmus. (5)), 3aminu
3MiHHO] (6), a TAKOK 3 BUKOPUCTAHHAM BiIOMUX METOMIiB
iHTerpasIbHUX IIEPETBOPEHE (IepeTBOpeHHA Jlammaca
o 3MiHHi% r [21]) Ta 3 BpaxyBaHHAM CIiBBiIHOIIIEHHA
q,(t) = const, oTpuMmyemo po3B’A30K cucTeMu (1)—(4)
Y BUTJIAMTI:

T(r t)={TV+1+(V+1).qn.R'
’ 0 —7\‘0
r
202t 1 r2 &2 o p) e, 1
P T B AT A G
n=1 Fn “0\Fn

Pan y Bupasi (14) focTaTHBO IIIBUIKO CXOAUTHCH,
TOMY IJIS IPAKTUYHUX PO3PAXYHKIB 00MEXKYIOTHCS
IeKiTbKoMa WwieHaMu pAny (3BUUAiiHO y MexKax 5 a6o 6).
JIlna mpoBefeHHA Po3paxyHKiB pyHKIil Becens I (1, ),

I, (pn % 3 BUCOKUM CTyIIeHeM TOYHOCTi (BiZHOCHA
noxubKa He mepesurgye 107°
ainomamu [21].

Hauri posriangaeTbca BUIIAA0K BiceCUMeTPUYHOTO
TeMueparypHoro mosusa 1(r, t) (Hanpukiaazm, piBHOMipHa
TeIJIOBA Aif Ha 60KOBY ITOBEPXHIO IMJIIHAPUYHOTO 3Pas-
Ka, AKUI YacTo 3yCcTpivaeTheA Ha IpakTulli [2, 5, 7]);
B IIbOMY BUNAIKy TEPMOHAIIPYKEHUI CTAH eJIeMeHTa
TaKoK Oyle BicecuMeTpUUYHUM, TOOTO yci mOXigHi o
¢ y cucTeMi piBHAHBb TePMOIIPYKHOCTi TOPiBHIOIOTH
"yao. Kpim Toro, 3a paxyHOK cUMeTpii mepeMiIeHHsa
U, = 0. Toxi mya BiTbHOTO Bij 3ycUJIb HA KiHITAX 3pasKa
TeMIIepaTypHe IIePEeMIIITeHHA uz JIITHIVHO 3aJIEKUTH Bl
2 Ta BUPAKAETHCS HaCTyrIHOIO dopwmyaoro [22]:

“) aIIPOKCUMYIOTBCA II0-

2op -2

u —j Tdr (15)

z
w
Ta Bi pamiyca r He Ba.TIe?RI/ITI), OCKiJIBKW IIEPETUHU,

nepueHAUKYIAPHi Bici O 2 3aanInaoThCAa IJIOCKUMUA.
J171 BUBHAUYEHH [IePeMillleHHA U, 3 CUCTeMH DiBHAHD
TepMOIpPy:KHOCTi [23] MaeMo TibKY OlHE PiBHAHHA:
d(1 d(r-u 1+v oT
a1 diru) —ap 0. (16)
dr\r dr 1-v or
PosB’asyrouu piBHaHHS (16), 3HAXOAUMO KOMIIO-
HEHTU HAIIPY KeHb:

.. =0 =0, =0,

re 0z zr
5, = 0‘1T : (— J' Tdr—— J'r Tdr),
a 1 ¢
Cpp = 1T " (- T+— Ir Tdr+— r-Tdr),
0
_a
. 1T ; (= T+— jr Tdr). a7

w
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BusnaueHnHa mokekoHe0e3MeUYHUX PYHHYBAHD
3Das3KiB cyMiIle¥l Ipu IepPeBUINIEeHHI MeyK MIiIlHOCTi,
IIepevyacHOro 3arOPAHHA Ta EPEXOAY 10 BUOYXOBOTO
ropiaug. Orpumadi popmyau (8), (9), (14), (17) mos-
BOJISIOTH 3a JOIIOMOTO0 BifoMuX (hisMKO-MeXaHIUHUX
xXapakTepucTuk cymirreii [2; 7; 19; 20], a Takosx cTan-
JIapTHUX IaKeTiB IpuKJIagHuX nporpam [24], mpoBoguTu
PO3PaxyHKU B [[iaJIOrOBOMY PerKUMi Ta pesKUMi peab-
Horo uacy Ha cyuacHux IIK posmoginziB TepMonpy:xHIX
HAIPYKEeHb V IIOBEPXHEBUX IIapax MIUPOKOT0 KJIaCy
3pasKiB ImipoTexXHIUHMX cyMilneit pisHOI reoMeTpUYHOL
(hopmu Ta po3MipiB B 3aJIEIKHOCTI BiJl OCHOBHUX ITapame-
TPiB BOBHINIHIX TepMOAili (BeIMUMHY TEILJIOBOTO IIOTOKY
q,Tadacy ﬁgr‘o /Iﬁ t), a TAKOYK BUBHAYATHU iX KPUTUYHI
3HaUeHHA ¢, Tat’, IepeBUIIeHHS AKMX IPU3BOAUTE J0
OXKeK0BUOYX0oHe0e3meUHX PYHHYBAaHb MTyCKOBUX
YCTAHOBOK Ta HABKOJIUIITHIX 06’€KTiB, TDaBMyBaHHS
Ta 3arubeJIi 00CITyTOBYIOUOTO IIEPCOHAIY.

Ilnockmit 3pasok. B pesynbraTi mpoBeseHNX pospa-
XYHKiB (puc. 4—6) 6yJs10 BCTaHOBJIEHO, IT10 IO TOBIITMHI
3paska TepMiuHi HaIpy:KeHHA iCTOTHO HepiBHOMIipHi:
mo6au3y ii MoBEepXHi MalOTh MicIle CTUCKAI0Ui HATIPY-
wenna (o <0, |ol,,,=4,9-10°...5,2.10° H/m> — gus
Ti+NaNO, ra |o|,,, =1,8-10°... 3,4-10° H/m? — pnia
Ti+ Ba(NO,),), a Ha HEmXHBOMY 0OIli — PO3TAMKHI Ha-
npyskerHa (6 >0, | 6|, =1,310°..1,7-10° H/m? — s
Ti + NaNO, ta |o|,,, =0,5-10°...1,3-10 H/m? — pna
Ti+ Ba(NO,),). Ilpu npomy CTYIiHB BILINBY IapaMeT-
piB 30BHIIIHIX TepMOAil HaCcTynHUI: 30iNbITeHHA
yacy TemyoBoi aii Bixg ¢ = 3 ¢ mo t = 15 ¢ mpu3BOAUTH IO
spocranHs |o| .. v1,9..4,1 pagy — ana Ti + NaNO, ta
v 1,6...8,8 pasy — maa Ti + Ba(NO,),.

[TunisgpuyHMi 3pa3ok. 3 Pe3yJIbTaTiB IPOBEAEHUX
PO3paxyHKiB, IpeACTaBJIEHUX Ha puc. 1—9, BUIINBaE,
110 IIPX 30BHITHLOMY HArpiBi eJleMeHTa TepMiuHI Ha-
IPY:KeHH, 38 BUKJIIOUEHHAM PaJiailbHIX KOMIIOHEHT,
IOCATAI0Th HANOLIBIIIOr0 3HAUEHHS CTUCKAHHA 3 O0KY
HarpiBy (mpu 30iIbIII€eHH] 30BHIIITHBOTO TEILJIOBOTO 110~
TOKY ¢, Bizx 1,5-10° Br/m? o 2,3-10° Br/M? sHaUeHHSA
|60 lmax T [0, [nay 8DOCTAIOTH y 1,3...1,5 pasy s
Ti+ NaNO,, a na Ti + Ba(NO,), — vy 1,7...2,3 paay).
ITpu mboMy 30iTbINIEHHA YaCy 30BHIIITHBOI TETIJIOBOI
nii ¢t 8ig 0,3 ¢ mo 1,5 ¢ (ga Ti + NaNO,) Ta Bix 2 ¢ no
15 ¢ (mna Ti + Ba(NO,),) n1pusBoAuUTb 10 3pOCTaHHA
BeJIUUYNH |G(p(p |max Ta |c Bizmosiguo y 1,9...2,2
pasyrtay1,5..1,8 paay.

Ha smsxHBbOMY 60111 e1eMeHTa BUHUKAIOTh MaKCH-
MaJIbHi PO3TAKHI TepMiuHi HAIpy KeHHA (1P 301/IhIITeH-
Hi 30BHIITHEOTO TEIIOBOTO MOTOKY ¢, Bix 1,5-10° Br/m?
10 2,3-10° Br/M? BHAUEHHA |Gy lnax T2 |0, lnax
apocramTh y 1,8...2,1 pasy axa Ti + NaNO,, a nna
Ti + Ba(NO,), — vy 2,2...2,4 paay). IIpu npomy 36116~
IIeHHs yacy 30BHIIIHLOI TemroBoi Aii Bixg ¢t = 0,3 ¢ mo
1,5 ¢ IPUBBOXHUTE 10 BPOCTAHHA | G lmax T8 |6, Loy
v 1,4...1,6 pasy na Ti + NaNO, ta Ti + Ba(NO,),.

PapgianpHi TepMidHi HAIPYKEHHA G, AOCATAIOTH
MaKCUMAaJbHUX 3HAUEHb BCEPENUHI 3pa3dKka B TOU-
Kax r- /R, =~ 0,49...0,52 nyia posraagyBaHuX Ai-

max

2z Imax
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o, o,
SH 10°H/™
10°H/m s

| ) A/ z/H 0

z/H

N

- / "2 /
-4 / -3,6 /
-5 -45

a) 0)
Puc. 4. Posnozis TepMiuHMX HAIPYsKeHB IO TOBIMUHI mockoro 3paska 3 Ti + NaNO, (a) Ta Ti + Ba(NO,), (6) sarexno
Bizt 30BHiMABOTO Temnosoro moTokry ¢, (T, =300 K; B=0,01m; H=0,04m; L=0,1m;t=0,6c; &, =61%;
E,=0,9...0,95; d,, = 50 MKM; mopomok tTuTanoBuit Mmapku IITM): 1 — ¢, = 1,6-10° Br/m* 2 — ¢, = 2,1:10° Br/m?

S - |6

10°H/w 10°HAL |~ |
N
N 1
7 N 1]
~

: </

5 hEN
5 \

3
1 1
0 0,4 0.8 12 1,4 tc 0 0,4 tc

a) 0)

Puc. 5. 3anexHicTh MOAYJIA MAaKCUMAJIbHUX TePMOIPYKHUX HAIPYKEHb | c |max y mrockomy 3pasky 3 Ti + NaNO, (a) Ta
Ti + Ba(NO,), (0) Bix yacy 30BHIIIHBOI TETLIOBOI [il 1)1 PI3HUX 3HAUEHB 30BHIMIHBOTO TemI0Boro noToky (T, = 300 K;
B=0,01m; H=0,04™M; L=0,1m;&,=61%; K,=0,9...0,95; d,, = 50 MmKM™; nopormiok tutanosuit mapku IITM):
1—gq,=2,1-10°Br/m* 2 — ¢, = 1,6-10° Br/m?; t" — KpuTnyHUi yac aii, c; —————— — pesyJIbTaTH PO3PAXyHKIiB;
————— — eKCIepUMeHTaJbHa KPpUBa MeXKi MinHoCTi 3paska cyminri

|G|max, (‘|G|max25
10°HAL 10"H/m

/ I 1
1 /
7 !
1 / 1
w 1 1 1
! ) I
1 /. 1
—_ 1l 1
—_
—_

a)
Puc. 6. SanexHicTh MOAYJIA MAaKCUMAJIbHUX TEPMOIPYKHUX HAIPYKEHb | c |maX y mnockux 3paskis 3 Ti + NaNO, (a)
ta Ti + Ba(N03)2 (0) Bij 30BHIIITHBOT'O TEILJIOBOTO MIOTOKY AJIS Pi3HUX YaciB itoro mil (T0 =300K; B=0,01 m; H=0,04 m;
L=0,1m;¢,=61%; K,=0,9..0,95; d, = 50 MrM; mopomok turanoBuil Mapku IITM): 1 —t=1,4¢;2 —¢=0,2¢;
3—t=0,85¢c;4—t=0,1c; q; — KPUTUYHI 3HAUEHHS 30BHIIIIHBOT'O TEILJIOBOTO IOTOKY, BT/M?;
— pes3yJIbTaT! PO3PaXyHKiB; — — — — — — eKCIepUMeHTaJIbHA KPUBa MeXKi MiITHOCTI 3pa3ka cymirri
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G,

G,
10°H/AE 5. 10°H/’ \ 5,
24 — 0.7 \

1,2 —\“"_“‘ \ I~~~ = :-&’\K‘~-
- S \ =~ ‘>:\ T ~
CE e T = oFE= P~ = /R,
0 005 ‘~N‘\\No,75 "R, 0p5 7/ 05 NI N\O.T5 g
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| BN RN
-24 \‘\\ = ~
8 SEy /7\ S \\ S
S14 ~ o
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TN N\
\
N
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a) 0)

Puc. 7. Posnozin TepMONIPYKHUX HAIPYKEeHb 110 TOBIIWHI IWIiHAPUIHUX 3paskis 3 Ti + NaNO, (a) Ta Ti + Ba(NO,),
(6) B 3asesxHOCTI BiZ BeTMUMHY 30BHIIHBOrO Temnosoro moroky (T, =300 K; B, =0,04m;t=0,5¢;&,=61%;
E,=0,9...0,95; d,, = 50 MKM; nopomok TuTanosuit Mapku IITM): ——— — ¢, = 2,3-10° Br/m?;
————— —q,=1,5-10° Br/m?

(I (©)yars
10°H/m 0T/~ L ™ 1

~ \\\\%\ \~~

5 £ } ~ \
~ ~ ~
S| =~ - 1,1 <
~ d -~ < ~
1Y ~ ~
\\ \\
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0,5
! 0

o
/
/
/
[/
1
1
i

/
/
/
/
/
/
/
/
/
-
NN
/
/
/
/
1S}

!

a) 0)

Puc. 8. SanexHicTh MaKCUMaJIbHUX TEPMOIPYKHUX HAIIPYKEHb (Grr )ImX BiJf yacy 30BHIIITHBOI TEIIJIOBOI il HA TOBEPXHIO
nuiaiagapudnanx 3paskis 3 Ti + NaNO, (a) ra Ti + Ba(NO,), (6) n71s pisHMX 3HAU€HB 30BHIIIHBOTO TEILIOBOTO OTOKY
(T,=800K; R, =0,04m;t=0,5¢;&,=61%; K,=0,9..0,95; d, = 50 MKM; HOPOIIOK TuTaHOBUiI Mapku IITM):

J— — 6 2. J— — 5 24 p%__ 3 i
1 q,= 2,3-10° Br/m?; 2 q,= 1,3-10° Br/™m?; ¢ KPUTHUYHI 3HAUEHHS Yacy fii;
————— — eKcIepuMeHTaJIbHa KPUBa MesKi MiIfHOCTI 3paska cymimri

|Gw¢|mm7 |wa|max’ 1
10°H/ne TOTHAC == o T | N
10 1 2,6 e
\Qt
S~ I
=~ 2 RN 2 |
< == 22 <L —A |
RN X —~= I - - - - _ ] ‘~\\j I
LT Mot
6 = , ==
131 -
\ | “*—_\~§ 1 \
I - 14 !
4 I z\\ ! ¢
I ! I
| I
2 1,0
0 0,4 0,8 1,2 t, ¢ 0 4 8 12 t,c
a) 0)

Puc. 9. SasmexxHicTs MOAYIIA MAKCUMAJIBLHIX TEPMONIPYKHUX HATIPYIKEHb | Cpo |mlx BiJl 4acy 30BHIIIHBOI TEIJI0BOI Ail
Ha IOBePXHIo NuIiHApuyHuX 3paskis 3 Ti + NaNO, (a) Ta Ti + Ba(NO,), (6) ayi pisHUX 3HaYeHb 30BHIIITHBOT'O TEILIIOBOTO
noroky (T, =300 K;¢t=0,5c¢): 1 — ¢, = 2,3-10° Br/m? 2 — ¢, = 1,5-10° Br/m?; t" — KpuTHUHi 3HAUeHHS Uacy Aii;
————— — eKcIepuMeHTaJIbHA KPUBa MesKi MiITHOCTI 3paska cymimri
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anas3oHiB 3MiHU TapaMeTpPiB 30BHINIHIX TepMOJii:
q,=1,510°..2,3-10° Br/m*ra t = 0,3...14 c.
30ibIIeHHA ¢, Ta { y BKA3aHUX BUIIE Aiala3zoHax
3MiHM IPU3BOAUTS [0 3POCTAHHS MAKCUMAJIbHUX 3HA-
JeHb TePMOIPYKHUX HAIPYXKeHD (G, )pax V 2,6...3,3
pasy aua Ti + NaNO, ra y 2,4...3,2 pasy axa Ti +
Ba(NO,),. ITpu nibomy 1m0 yciii TOBITUHI 3pasKa pajgiajbHi
TePMOIIPYKHI HAIPyKeHHA € PO3TARHUME (G, > 0).

BucuHoBku

1. PospobiieHo MmaTeMaTUYHi MOeJi 30BHIIITHIX
TepMiuHUX il Ha 3apAAU MiPOTEeXHIUHUX HiTpaTHO-
TUTAHOBUX CyMilleii pisHOI reoMeTpuyHOI (hopMu Ta PO3-
MipiB (TJIOCKI myIacTUHY, MWJIIHAPUYHI €JIeMEeHTH), AK1
BiIPiBHAIOTHCA BiJl BiloMUX THM, 1110 BOHU BPaXOBYIOTH
TeMIlepaTypHi 3aIeKHOCTI TeIIO(PiBMUHMX BIACTUBOC-
Teil marepiany (06’ emuoi Temnoemuocti C (T), koedi-
mieuTa TemaonposiguocTi M(T)). Mozmesi 103BOISAIOTH
0i7BIII TOUHO BU3HAYATH (BiIHOCHY TOXMOKY 3HUIKEHO
312...15% 10 8...10% ) KpuTHUUHI 3HAUEHHS 30BHIIIIHIX
TEIIJIOBUX IIOTOKIiB Ta TpMBAaJOCTEH 1X BIJINBY, MOTIE-
pemxauy MOXKJINBI pyHHYBaHHS 3apaniB (YTBOPeH-
HA TPimuH, BigmapyBass Ta iH.), AKi TpU3BOAATH 0
BuOYyX0HEe0e3IIeUHOTO PO3BUTKY IPOIlecy 3aiiMaHHa
cyMiIre#l mpu cupanbOBYBaHHI i POTEeXHIYHUX BUPOOiB.

2. BcTaHOBIIEHO, 110 30iIBIIIEHHS Yacy TEIJIOBOI il
Bint=3cpmot=15cnpug,=1,510°.2,1-10° Br/m*
(TLIOCK Uit 3pa30K) MPU3BOAUTD IO 3POCTAHHS BeTUUNHU
MaKCUMaJbHUX TEPMOIIPYKHNUX HATIPYKeHb y 1,9...4,1
pasy — mua cymimi Ti + NaNO, ray 1,6...3,8 pagy —
ana cymimi Ti + Ba(NO,),.

3. ITorasaHo, 1110 TPU 36iJTbINIEHHI 30BHIIITHLOTO Te-
IJIOBOTO TIOTOKY ¢, Bix 1,5-10° Br/m? 1o 2,3-10° Br/m?
npu t = 0,3...15 ¢ (MuaingpuuHMi 3pa3oK) MaKCUMAaIbHL
TEePMOTIPY:KHI HaIPysKeHHs 3pocTaoTh vy 1,3...1,6 pasy
auna cymimri Ti + NaNO,, a nra cymimi Ti + Ba(NO,), —
y 1,7...2,3 pasy; mpu 1IbOMY pagianabHi TepMiuHi HATIPY-
JKeHHSA MOCATAI0Th MAaKCUMAJIbHUX 3HAUEHD B CepeIuHi
3paska B Toukax r=(0,49...0,52) R nisa posrianyBaHuX
JiamasoHiB 3MiHU MapaMeTpiB 30BHIIITHIX TepMOMIiti.

4. Brepirie BU3HAUE€HO KPUTUYHI 3HAUEHHA I1apa-
MeTpiB 30BHIMIHIX TepMOiil (BeIMYNHY TEILJIOBOTO
IIOTOKY q:i Ta yacis iforo mii t;i (i=1, 2,...)) Ha moBepPX-
HIO 3pa3KiB NipOTEeXHIYHUX CyMiIlleli, ITIepeBUIeHHA
AKUX MIPUSBOAUTH IO IX IIOBEPXHEBOTO PYHHYBaHHA
(yTBOpEeHHS TPilTuH, BiAItapyBaHb Ta iH.), 3MeHIIIEH-
Hs MIITHOCTI, III0 Y KiHIIEBOMY IIiICYMKY, BUKJINKAE
BuOyxOHe0e3IeUHe CIIPAIlbOBYBAHHSA IIiPOTEXHITHUX
BUPOOiB B yMOBaxX eKCILIyaTalrii.
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CTOXACTUYHWI BIABIP PEKJIAMHUX OTOIOLLEHD
B AYKUIOHI PEAJIbHOIO YACY

CTOXACTUYECKUI OTBOP PEKJIAMHbIX ObbABJAEHUN
B AYKUUOHE PEAJIbHOIO BPEMEHMU

STOCHASTIC SELECTION OF ADVERTISEMENTS
IN REAL TIME BIDDING

AHoTaUif. [HTepHeT — cepegoBuLLe, WO CTPIMKO PO3BUBAETHLCA. Y UMPPOBOMY CepegoBMLLi PO3MOBCIOgXKEHHS pekaamm
TOBAPOM € KOHTEHT, OC/Y2010 € gOCTYI go ayguTopii, Ikui NpogarTb pekaamogaBusiM. Peknamua bisHec-Mogesb — HanbinbLL
npubyTKOBA i € PiHAHCOBOI OCHOBHOIO G/1sl BiNbLIOCTI iHTEpHeT-pecypciB. ToMy aKTYANbHUM € AHANI3 ePeKTUBHOCTI Pi3HNX
Mogesieii ayKLioHiB y paMKax TexHoA02il KyniBi peknaMHux MicLib i Mpogaxxy peknamHmx o2ooweHb Real-time bidding (RTB).

KnoyoBi cnosa: IHTepHeT pexiama, aykuion gpyeoi Uinu, real-time bidding.
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AHHOTaUMS. VIHTepHeT — CTpemMuTe/IbHO pa3BMBAKOLLAsCs cpega. B LumgpoBori cpege pacrnpoCcTpaHeHusi peknambl ToBapom
IB/1SIETCS KOHTEHT, YCy206 BSIeTC gOCTyn K ayguTopuu, KOTOPbI NpogaioT pekaamogatensiM. Peknamuasi busHec-mMogesb
— Hanbosee npnbbIIbHAS U ABASETCS PUHAHCOBOI OCHOBHOW G151 OONIbLUMHCTBA MHTEPHET-PECYPCOB. [103TOMY AKTYA/IbHbIM 51B-
N19eTcs aHamM3 3PPeKTMBHOCTU PasInyHbIX MOgeneli ayKLMOHOB B PAMKAX TeXHOI021M MOKYNKN PekIAaMHbIX MECT U MPOgaxu

peknamHbix 0bbsiBneHnii Real-time bidding (RTB).

KnioueBble cnoBa: VIHTepHeT pekiama, ayKLMoH BTOPOi LeHbl, real-time bidding.

Summary. The Internet is a rapidly evolving environment. In a digital advertising distribution environment, the product is
content, the service is access to an audience which is sold to advertisers. An advertising business model is the most profitable
and is financial basis for most Internet resources. Therefore, the actual analysis of the effectiveness of different auction models
as part of the technology for buying advertising placements and selling real-time bidding (RTB) ads.

Key words: Online advertising, second-rate auction, real-time bidding.

HaJi3 OCTaHHIX JOCHimkeHs i myoaikamii. I1po-

orematuka Real-time bidding (RTB) e mopiBasHO
HOBOIO, HEYCTAJIEHOIO 1 TaKO0I0, IIJ0 CTPIMKO PO3BUBA-
eTbeda. [l misnedt mamoi pobotu 0yJsiu BpaxoBaHi ayi-
roputmu po6otu Takux cucrem RTB sk DoubleClick
by Google, SmartyAds Demand-Side Platform (DSP)
ta AppNexus DSP, aki e mpoBigaumu B raaysi RTB
Ta ABJAAITHCA MPAMUMU KOHKYPeHTaMu IIaThopmi
A4G DSP, 6asyrounch Ha JaHUX AKO1 i 0yJI0 TpoBeaeHO
aHaJIi3 3aIPOIIOHOBAHOTO PimmeHHA. ¥ mybiikamiax 3a-
rasbpHOI Teopii irop [6], fimoBipHOCTI, ayKIioHiB [1-4]
Ta icHyloumuX pimeHs Bif0OPy PeKJIaMHUX OTOJIOIIEHb
B IPOBiTHUX KOMIaHiax[5] HeLOCTATHBO POBTIIAHYTI
OUTaHHA CTPATErii BigOOPy peKJIaMHUX OTOJIOIIEeHD
y cuctemax RTB, fe 3a cekyHAy Bim0yBaeThCSA BeIMUe3HA
KiJIBbKiCTh ayKI[iOHiB.

Berym. IIpuponuso, 110 3 HomupeHHEAM [HTEpHETY,
TOBCIOHO CTBOPIOIOTHCA i aKTUBHO 3aCTOCOBYIOTHCA
PisHi MeTOAM IPOCYBaHHA TOBAPIB i MOCIYT Yy MepeKi.
Bisuec He cToiTh Ha MicIii, i 3apas3 KoKHa MOBasKarya
cebe KOMIIaHis Mae cBili caiiT a60, IK MiHiMyM, CBOIO
CTOPiHKY B COIliaJbHUX Mepeskax. [Hmumu cioBamu,
Tak YU iHaKIIle, CTBOPIOE CBOE BimoOpaskeHHs B [HTep-
HeTi. AJie MaJIO CTBOPUTH CAUT, TOTPiGHO IITe 3a0XOTUTHI
IiJTbOBY ayAUTOPIIO IO TAKUX Mili AK MOKYIKY (AKIIIO ITe
caliT iHTepHeT-MarasuHy), JaliKu, Meperyaau, PeIOCTHI
i KomeHTapi (AKIIO ITe caiT iHopMaIlifiHOro pecypcy),
mepexin 3a pedepasTbHUM TOCUJIAHHAM (IKIIO Iieii caiiT
BUKOPUCTOBYETHCSA AK PEKJIAMHUHA MaliJaHUMK ) TOIIIO.

Y tpagunifinHoMy BapiaHTi peKJaaMogaBeIlb Ma€e
0COOMCTO JOMOBJIATHUCS IIPO PO3MIIIIEeHHA PEKJIaMU
3 BJIACHUKaMU NOMyJIAPHUX caiTiB. Ileit mporec ny:xe
IOBTOTPUBAJINY Ta Hee(DEKTUBHUM, OCK1JIbKY, HABIiTBH,
AKIO PEKJaMOJaBeIlb PO3MIIIly€e peKJIaMy Ha CauTi,
AKUHI BifAIOBiae Oro TeMaTnIli, KiIbKicTh J100ei, aKi
mobauaTh peKJjamMy, oOMerKeHa Ta He BCi BOHU OYAYTh
3alliKaBJIeH] B IPOAYKTIL UM IOCTY3i, AKi IPOTIOHYIOTHCH.

Buknan ocHoBHOTO MaTepiaay. ChoronHi icHye aib-
TepHATUBHUH BapianT nyOiikaiii pekaamu — Real
Time Bidding (Topru y peasbromy uaci). Ha Bigminy Big
TPagUIliiHOI cCXeMU IPOJaKy «IapaHTOBAHUX KOHTPAaK-
TiB», KOJIU PEKJIaMOJaBellb OTPUMY€E IeBHY KiJIbKiCTh
moKasiB 3a (pikcoBaHOI0 BAPTiCTIO B HEOOXigHMI TTepios
3 rapaHTOBAaHUM ITO3UI[IOHYBAaHHAM i (popmaTamMu po3-
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MinleHHA Ha MeIiliHOMY pecypci, IpU BUKOPUCTaHHIL
RTB xkynyeThca KoKeH KOHKPETHU TTOKas, He IPUB’ -
3aHUU A0 MiCIlA PO3MIiIlleHHA, 3 ypaXyBaHHAM JaHUX
Ipo KOPHUCTYyBaya, II0 TO3BOJIAE TOKA3yBaT! PEKJIAMY
TiTbKHY 3aIliKaBJIeHUM KopucTyBauam [4].

TexHoJOTia TOPriB y peaJlbHOMY Yaci 103BOJfAE,
3a JOIIOMOT'OI0 BCTAHOBJIEHHS I[iHM B aBTOMATUYHOMY
PeKUMi 3a IPUHITUIIOM, K IIPABUJIO, aYKI[IOHY APYTOl
minu (aykiion Bikpi), ge yuacHUK, AKUW BKa3aB Ha-
OiIBITY CTAaBKY, IIJIATUTH APYTY, 34 3MEHIIIEHHAM, I[IHY
[8], migTpuMyBaTu 6asiaHC iHTEepeciB MisK BIaCHUKaMU
caiTiB a60 MOOITLHUX JOMATKIB UM irop, AKi X0UyTh
OTpUMAaTU AKOMOTAa OiIBITHH OXiS 3 MOKa3y peKJaMu
Ta PEKJIaMOJIaBIliB, AKi X0UYTh OTPUMATI MaKCUMaJIb-
HU# npubyToK Bix persamu. OCHOBHUMU YIaCHUKAMU
CHCTEeMHU TOPTiB y peasbHOMY uaci € SSP abo miraTdopma
OPOMO3UILil — AJiA BJIACHUKIB PeKJIJaMHUX MiCIlb Ta
DSP ab6o miaTdopma mOIHUTY, AKa JoIOMAarae peKaaMo-
IaBIIM BUOMpAaTH HAM6iabIn TpUBAOJIUBI TPOTTO3MITii.

Topru BifOyBaOTHLCA HACTYITHUM YMHOM. Y MOMEHT,
KOJI KOPUCTYBaY 3aXOAUTh HA CAUT, MiAKJIIOUEHUH O
RTB, caiiT 3a gomomoroio SSP MUTTEBO IMOBigOMIIsIE
CUCTEMY IIPO TOTOBHICTH ITOKa3aTu pekJgamy. Takox BiH
Tiepenae cBOI TeXHiIUHI XxapaKkTepucTuku (hopmar gocTyI-
HOTO PEeKJIaMHOTO MicCIs, afpeca CTOPiHKM i T.11.) i aHO-
HiMHI JaHI IPO KOPUCTYyBaya, AKi [O03BOJIAIOTH BiHECTH
KOpPHCTyBaua JI0 IEBHOI coIliaabHO-IeMorpadiuni rpymmu,
BU3HAUYUTH MOT0 iHTEpecH i HaBiTh PiBeHBb JOXOLY.

Orpumasinu 11i fani, RTB-cucrema mepegae ix yuac-
HUKaM ayKI[ioHy. DSP-cucTtemMu, mpoaHaJsisyBaBIIu
oTpuMaHy iH(popMaIiro, BU3HAYAIOTh IPETEHAEHTIB
Ha II0OKa3, CINPAaYNUCh HA BUMOTH PEeKJIaMO/IaBIliB,
3a3HaUeHi IIPU PO3MIIleHHI peKJIaMHu, 1 JaHi Tpo Kopuc-
TyBaua. Ilicia Toro, sk craBku 3pobieni, RTB-cucrema
BUOUPAE TIEPEMOIKILA, AKUNM OTPUMYE IIPABO MMOKA3aTH
CBOIO PEKJIaMy.

Ilocrae uranua, ax cucrtemi DSP obuparu norpibue
orojorenua? IIpoBoAMTbCA BHYTPIITHIN ayKITiOH, aje
AK 1 y BCiX ayKIlioHaX BUT'PAE TOM, XTO 3AIIPOTIOHYE HAA-
6inpinty miny. Ha mepiuii moryian BUKOPUCTAHH KJa-
CUYHOTO aJITOPUTMY ayKIliOHY APYTOl I[iHU € JIOTIYUHUM
Ta OYeBUJAHUM, OJHAK, ¥ PO3Pisi TOPTriB y pealbHOMY
yaci (Real Time Bidding), me 3a omHY CeKYHIY MOXKYTb
TPOBOAUTUCA TUCAYI ayKI[IOHIB, BUHUKAE MUTAHHA PO
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MOHOIIOJIi0 OHOTO KopucTyBaua. MOKINBUI BUTIAOK,
KOJIM OIUWH KOPUCTYBau BKa3ye IiHy, AKa 3HAYHO IIepe-
BUIITYE I[iHY iHITUX KOPUCTYBAYiB IPU HEOOMEKEHOMY,
Ha IeBHOMY TPOMLMKKY Yacy, OI0;KeTi, i OIMH KOPUCTY-
Bau OyJie CKYIIOBYBATH BCi peKJIaMHi MicIid, y Toi yac
SAK peKJaMa iHIuX KOPUCTyBauiB He Oye ToKasaHa.
Ile Mmoixe mpu3BECTHM A0 BTPATU YCiX KOPUCTYBaUiB,
OCKiJIbKY BOHU IPOCTO BiAMOBIATHCA OpaTH yuacThb
y TaKUX ayKI[ioHaX, a TOH, AKUI BKa3yBaB HANOIIbIITY
IiHy, 3rog0OM IIOYHE ILIATUTU MiHiMaJbHY I[iHY.

Taxum ymHOM, HE0OXigHO 3pobuTHU TaK, 1100 yci
KOpHUCTyBaUi, He3aJIeKHO BiJ I[iHW, AKY BOHU BKasa-
JU, MaJU X0U IKYCh MOKJINBICTh KYIyBaTU PeKJIaM-
Hi miciga. Pimmenuam raxkoi mpobJyieMu MoxKe OyTH 3a-
JI€KHICTh IMOBIPHOCTI BUTpaIIy Bif IiHN, IKY BKa3ye
KopucTyBadu, ajie HeoOXiJHO BpaxoByBaTH, 1[0 IPU
TaKoMYy IIiaxozai miraTdopMa MOKe OTPUMATHA MEHIITUHI
mpudbyTok. HaTomicTh, Takuil ayKI[ioH HiKoIU He Oyae
MOHOTIOJIIBOBaHUM.

151 TOpiBHAHHA cTPATETi] ayKIIOHY 3 BUIAIKOBiCTIO
BUTPAIITy Ta CTPAaTEerii, e 3aBXK 1 BUT'PAE TOM, Y KOTO
HaMOiIbIA ITiHA, CKOPUCTAEMOCH (hOPMYJIOI0 TPUBEIeH-
HA 0O IIOTOYHOTI'O MOMEHTY Hacy HaAXOIXeHb I'DOIIIOBUX
IJIaTe X iB uepes ONHAKOBUH IIPOMiMKOK uacy (amyiTer):

1-(1+d)™"
P = R — ’
d
e d — TIPOIleHTHA CTaBKa JJiA MIeBHOTO Iepioxy, n —
KigbKicTb mepioniB, R — mepiogmuHa BUILIaTA.
ILnaTdopma mOTUTY 3alliKaBJaeHA TPOAATH PeKJIaAM-
Hi Micna 3a AkHalOinemTy cymy. Hexait R, ., — cyma
JOXOIy 3a MiCAIlb Bif ayKI[IOHY 110 HANOIIBIIiH IiHi.
N
R,.. =Zb;“x , " =maxb, ¥k
=1 ¢
ne b, — craBKa i-TOTO rpaBId, k — KoMicid, AKy BU-
s3Hauae miaatdopma, N — KiJbKicTh IpoBemeHUX
ayKI[iOHIB 3 BUrpamioM o Ha#binbimi#t mimi. Togmi
dopmyaa migpaxyHKy BapTOCTi aHYIiTeTy, 14 JaHOTO
BUIIAAKY, Oy/le MaTu HACTYITHUM BUTJIAL:

1-(1+i)"

Pm .
12

[7].

ax = Rmax

Hexait R,,,;, — cyMa JOXOAY 3a THXK/JeHb BiJ ayK-
IMiOHY IT0 BUNAAKOBIi ITiHi.
N
d . N - . .
Rypa =) b""*, N> N, N"" — KinpKicTb IpoBeeHUX
j=1
ayKIIiOHIB 3 BUIAJKOBiCTIO BUTpAIITY,
b.
e S
i=1
Ie K — KigbKicTh yUacHUKIB ayKIlioHY, B — Koedi-
mieHT, AKUN Bu3Hauae maatdopma. IIpu TpuBasomy
BUKOPHUCTaHHI TAKOr0 ayKI[IOHY HOTO0 MOYKHA PO3TJIA-
IaTu AK 0e3KiHeuHy reoMeTpUUHY ITporpecito. [ Bu-

agKy 3 HEOOMEXKeHMM YacoM ayKIIi0HY CKOPHCTAEMO-
ca popMyI0io 0e3KiHeUHOI TeoMeTPUUHOI Iporpecii:

rand _z
b =b,

R
p=—""191,
1-r
er= .
A 1+d
Toxmi orpuMaemMo HaCTyIIHUI BUPa3 aHYITeTY:
1+d
Prand :Rrand *T :

s cucremu RTB Ao «MakcuMaabHUT» ayKI[IOH
MOHOIIOJIIBYETHCS IMIBUAKO, TO BUTIAHIIIINIM € «BUIIAT-
KOBUM» ayKIiOH, a AKII0 « MaKCUMAaJbHUN» ayKIIi0OH
MIPOTPUMAETHCA JOCTATHLO JOBTO O€3 MOHOITOIi3arrii,
TO BUTIOHIIIIUM € BiH.

CkinbKu mepiofiB Mae mpoOTPUMATHUCh AYKITIOH 3 HA-
OiJBIITO0 ITiHO0, 11100 OYTH BUTIAHININM HisK ayKI[ioH
3 BUIMIAIKOBOIO ITiHOI0, 63 MOHOMOoJi3allii mporecis
MMOKYIIEeM 3 HalOiJbIITOI0 CTABKOIO, AKMI, IPOTATOM
JIOCTAaTHBO BEJIMKOTO Yacy, ab0o TaeMHO JOMOBUTHCSH
3 iHIMTUMU MOKYIIIAMU, 400 BUTICHUTD IX, KYIYIOUN
OIHOOCIOHO BCi peKJIaMHi MicIisd, 11100 OyTu BUTiAHIITNM
HisK ayKIIioH 3 BUIAJKOBOIO ITiHoI0? [y1a BiAmoBiAi Ha
Ie 3alTUTaHHA 3aIUIIIEeMO YMOBY 0iJIbIITOI BUTiAHOCTL
«BUIIaJJKOBOT'0» ayKIIioHY B (h)opMi HEpiBHOCTI:

(1+d) 1-(1+d)™"
rand d > max d

Ta [IePeTBOPUMO Iieil Bupas Tak, 1100 OTPUMATH 1:

1+ d) Ry >1-(1+d) "=
Rmax
—(1+d)Rm”d <(1+d) "=
Rmax
= Pinax >(1+d)" =
Rmax _(1+d)Rrand
Rmax
= In >nln(l+d)=
Rmax _(1 +d) rand
In Rmax
—n< Rmax _(1+d)Rrand
In(1+d)

Hawui qya anamisy B3aTi 3i 3BiTHOCTI KOoMmIaHil A4G.
ITInardopma A4G DSP mocuth Bimoma Ha puaky RTB,
TOMY II[O Ma€ AKicHUY Tpadik Ta po3mmpeHnii QyHK-
mioHaJs aaa inbrparii sanuTiB Ta migbopy ayauTopii
(€ KOHKYPEHTOCTIPOMOIKHO0I0). [ aHamidy 6yo 00-
PaHO OAWH 3 HAaUIIOIINPEHIIMNX PO3MipiB OT0JIOIIeH-
Ha — 300x250. ¥V rabauni 1 HaBegeHi famHi aHamisy,
e b — nina 3a 1000 nokasis orosomens (CPM) Ta p —
¥MOBipHiCTE BUTpaIly B ayKI[i0Hi.

3a micank npu Takii mini CPM 3pob6aeHo mpubams-
"0 10000000 moxkasiB. Ockinbku CPM — 11e mina 3a
1000 mokagiB i mmaTdopmMa y JTaHOMY BUIIAAKY MaJja
10000000, mpu migpaxyHKY TPpUOYTKY HEOOXiZHO TO-
mHo:xuTH ttoro Ha 10 000.
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Tabauus 1
M ani 3 mamaTgopmu Aas aHATI3y
i 1 2 3 4 5 6 7
b; 1.55 2.00 0.35 0.5 0.35 1.55 1.5
Di 0.1987 0.2565 0.0449 0.064 0.0449 0.1987 0.1923

MaremaTuune OUiKyBaHHA NI ayKI[IOHY 3 TMOBIip-
HICTIO ITIEPEMOTY MAa€ HACTYIHUHN BUTJIAL:

M(x)=>"bp,.
i=1

M(x)=(1.55%0.1987+2%0.2565+0.35%0.0449 +
+0.5%0.064+0.35%0.0449+1.55%0.1987 +
+1.5%0.1923)*10000 =14808,5
R,,,. =14808,5%25% ~3702

ran.
R, =2%10000 % 25% = 5000

Y mamomy Bunaary 25% — xowmicia miaatdopmu,
AKY MU HaMaraeMochb MmakcumizyBatu. IlizcTraBumo
aHi B OTpUMAaHy HePiBHICTS (IpU MiCcAYHINM IPOIEHTHIN
CTaBIli I AUCKOHTYBaHHA d = 2% ):

Tarum ynHOM, ayKI[iOHY 3a HAWOiIBIIOO I[iHOO
Heo0XimHo mpoTpuMaTuCh 0J1M3bK0 6 POKiB, 11106 OyTH
BUTIIHIIINM 3a ayKI[i0H 3 BUIIAJKOBOIO IIiHOI0. SIKIITO
BiH MOHOIIOJIIBY€E€ThCA paHiIIe, TO 3 CAMOT'0 TOYATKY
mepeBary Tpeba HaZjaBaTU «BUIIAAKOBOMY» ayKITiOHY.

BucHoBOK. ¥Y3arajapbHIOOUYY IPOBEIEHUN aHAJTi3,
MOJKHA IIiICYMyBaTH, 110 3aIIPOTIOHOBAHUI METO/ 10~
KpallleHHA BUOOPY OTOJIOIIEHD € JOCTATHRO e(heKTUB-
HUM, OCKiJIbKY BiH MiATPUMY€E JOBTOCTPOKOBY POOOTY
3 KOpUCTyBauyeM, Ha BiIMiHy BiJl icHy104OT0, 3a TaHOIO
BUOipPKOIO CTATUCTUKHU. 3a IMiApaxyHKaMu, JoJgaBaHHA
BUIIaJKOBOCTI, B 3aJIEJKHOCTI Bi/i BKaszaHol iHu, 1pu
BuOOPi OT0JIOIIIeHHA IPUHECEe BHAYHO OiTbITe IPUOYTKY,
OCKiJbKM 3a JaHUMH Bifgmiiy 6idHec-pO3BUTKY ILIaT-
¢dopmMuU, AKITO0 KOPUCTYBAU HE OTPUMYE OUiKyBaHOTO
pesyabTaTy, TO BiH moKuIae maaT@opMy IPOTATOM
TPHOX MiCAIiB, a AK MU 6aumMoO, 11100 maaTdopmi DSP

In 5000 In 5000 3apobuTu 6iabIlle 3a TPAAUIIi THOIO MOEJLIIO Heo0XiaHO
5000—(1+0.02)*3702 1223.96 Ipu6IM3HO IIicTh POKiB, m06 yci KopucTyBaui, abo,
ln(1+0.02) - ln(1.02) - HPI/IHanIMH'i, JeKlIbKa THX, XTO BKA3YBAB Hai6iabmIIi
1inm, 30epiraju BCTaHOBJIEHY I[iHY i mpaIoBain y cTa-

1.4073 ' O6iTbHOMY perKuUMi.

=———="T1lmic.~6p.
0.0198
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3ACTOCYBAHHS! EHEPTO3BEPEXXYBAJIbHUX TEXHOJIOTIN
NMPU CTBOPEHHI MEPEBAHTAXXYBAJIbHUX KOMIJIEKCIB
NIABULLEHOI EKCNAYATALINHOI HAAIMHOCTI

NPUMEHEHUE SHEPTOCBEPETAIOLLIUX TEXHOJIOTUN
NMPU CO30AHUN NEPEIPY304YHbIX KOMIJIEKCOB
MOBbIWEHHON 3KCNAYATALMOHHOW HAJEXXHOCTU

APPLICATION OF ENERGY-SAVING TECHNOLOGIES
IN THE CREATION OF RELOADING COMPLEXES
OF THE INCREASED OPERATIONAL RELIABILITY

AHoTauifl. [JocnigxeHo TeopeTndHi MMTAHHS eHep2030epexyBa/IbHIX TeXHO0Ri npy 00Cy20ByBAHHI CygeH Ty Handymax,
Suezmax, Panamax, nigeuLLieHHs BUMO2 go AKOCTI Ta MPOgyKTUBHOCTI NepeBaHTaXyBa/bHUX KOMI/IEKCIB. Po32/1gaeTbcs 3agaya
MOgepHI3aLii 3a paxyHOK paLioHA/IbHO20 BU3HAYEHHS 2eOMETPUYHMX | BOROBMX NAPAMETPIB CTPIIOBOI CUCTeMM, MiHIMI3aLii po3-
20/gyBAHb BAHTAXKY MPU 1020 20PU3OHTA/IHOMY NepemillieHHi, BPaxXyBAHHS gUHAMIYHMUX HABAHTMeHb Big il BITPY Ta nossu
Kpuam B3MMKY, BJOCKOHA/IeHHS Ta BMOIp MATepianiB gasi BU20TOB/IEHHS e/leMeHTiB CTPiIoBOi cucTeMu. 3anpornoHOBAHA MeToguKa
PO3paxyHKY gMHAMIYHOI CKIAGOBOI BITPOBO20 HABAHTWYKEHHS MPU Pi3HMX yMOBAX gil TUCKY BITPY 3 YpaxyBaHHAM TeXHO/02ii nepe-
BAHTAXYBA/IbHMX POBIT, NAPYCHOCTI BAHTXIB Ta BEKTOPHOI MPMpogH BITPOBO20 HAOBAHTMXKeHHS!. [1pegCTaB/eHi pekoMeHgawii Logo
B1OOPY Matepiany Ta 3axXMCHO20 MOKPUTTS METAIOKOHCTPYKLIT MOPTA/IbHMX KPAHIB B YMOBAX 02PeCMBHO20 CepegoBMLLd MOPTIB.

KntouoBi cnosa: nepesaHTaxxyBasibHi KOMIIEKCH, MOPTAIbHI KPAHW, MPOEKTYBAHHS, GUHAMIYHI HABAHTAXeEHHS, TUCK BITPY,
Kpuaa, Koposis.

AHHOTaAUMA. ViccnegoBaHbl TeopeTndeckue BOMpPoChl IHepaocbepe2aroLLmx TexHoN02uii npu 0OCAYXMBAHUM CYJoB THNA
Handymax, Suezmax, Panamax, noBbileHne TpebOBAHMIT K KaYecTBY 1 MPOM3BOGUTENbHOCTU Mepe2py304HbIX KOMIIIeKCOB.
PaccmmatpuBaeTcs 3agaya CHxKeHUsi MaTepuanoéMKOCTi 1 3Hep20noTpebieHns, MOBbILLIEHNS HAGEXHOCTM MOPTA/bHbIX KPa-
HOB HA CTAGMM WX MPOEKTMPOBAHUS UM MOJePHU3ALMM 3a CYET PaLMOHA/ILHOR0 OrpegesieHnsi 2e0MeTPUYeCcKNX U BECOBbIX
napameTpoB CTPe/oBOV CUCTeMbI, MUHUMU3ALMK KOAebaHMiA 2py3a Mpu e20 20pPU30HTA/ILHOM fepemelLeHim, y4éTa guHamm-
YecKmX Haspy30K OT geiCcTBIMS BETPA 1 MOSIB/IeHMe 1bgd 3UMOVi, yCOBepLLIEHCTBOBAHME 1 BbIOOP MATep1anos gasi U320TOBEHNUS
3/1eMeHTOB CTPe/0BOI chCTeMbl. [IpegnoxeHa MeToguka pacyéTa guHaMmMyCKol coCTassiioLLeli BeTPOBOM Ha2py3ku npu pas-
HbIX yCI0BMSIX geNCTBMS CUIIbI BETPA C y4ETOM TeXHOI02MM nepe2py304HbIX paboT, NapyCHOCTH 2py30B 1 BEKTOPHOW Np1pogbl
BETPOBbIX HA2Py30K. [1pegcTaBeHbl peKkoMeHgaumn no Bbibopy MAaTepuand v 3amuTHO20 MOKPbITMS META/IOKOHCTPYKLMIA
MOPTA/IbHbIX KPAHOB B YC/I0BUSIX 2PECCMBHOM Cpegbl MOPTOB.

KnioueBble c10Ba: nepezpy304Hble KOMI/IEKCbI, MOPTA/IbHble KPAHbI, MPOEKTUPBOAHMe, gUHAMMYEeCKMue Hazpy3ku, gasse-

Hue BeTpa, N1ég, Koppo3usl.
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Summary. The theoretical issues of energy-saving technologies for servicing studios such as Handymax, Suezmax, Pana-
max, increasing the requirements for the quality and performance of transshipment complexes are investigated. The problem
of reducing material consumption and energy consumption, increasing the reliability of gantry cranes at the stage of their
design or modernization by rational determination of the geometrical and weight parameters of the boom system, minimizing
the fluctuation of the load during its horizontal movement, taking into account dynamic loads from the action of wind and
the appearance of ice in winter, improving and selection of materials for the manufacture of elements of the boom system. A
method is proposed for calculating the dynamic component of the wind load under different conditions of action of the wind
force, taking into account the technology of transshipment operations, windage of cargo and the vector nature of wind loads.
Recommendations on the choice of material and protective coating for the metal structures of gantry cranes in an aggressive

environment of ports are presented.

Key words: transshipment complexes, gantry cranes, design, dynamic loads, wind pressure, ice, corrosion.

Bc'ryn. Po3BUTOK TPaHCIOPTHO-eKOHOMIYHUX Bix-
HOCHH, 00CJIyrOoByBaHHA cyaeH Tuny Handymax,
Suezmax, Panamax, migBUIIleHHSI BUMOT IO AKOCTi,
OPOAYKTUBHOCTI Ta HAAITHOCTI ITepeBaHTaAKYBAIbHUX
KOMILJIIEKCiB TOTpeOye OHOBJIEHHA MapKy IIOPTOBUX
MaImuH. B ymMoBax puMHKOBUX BiIHOCHWH HEOOXigHO iH-
TEHCUBHO Ta 3aBYaCHO BIIPOBAIYKYyBaTU TEXHOJIOTII
MO/JlepHi3aIlii Ta BAOCKOHAI0BATA IPOoAYKITifo. I1inBu-
1IeHHA HaiHHOCTI KOHCTPYKIIiY IepeBaHTaKyBaJIbHUX
KOMILJIEKCiB, 3HUKEHHA METAJIOEMHOCTI, ITOKPaIleHHA
eKCIIyaTalliiHuX MOKa3HUKiB, PO3IINPeHHA (DYHK-
MioOHATBHUX MOXKJUBOCTEU € BaXKJINBUM HAIIPAMKOM
po6OTH 3 YAIOCKOHAJIEHHA iCHYIOUMX Ta IPOeKTYBaHHA
HOBUX IIOPTAJILHUX KPaHiB.

Cran mocaimskeHs. CTaTTa 6a3yeThcs Ha poboTax
BITUMBHAHUX Ta 3aKOPAOHHUX BUEHUX, IPUCBAUYEHUX
CTBOPEHHIO paIlioHaIbHOI KOHCTPYKIIil cTpisoBoi cucTe-
MU IOPTAJIFHUX KPaHiB 3 ypaxXyBaHHAM YCiX MOKJIUBUX
HaBaHTasKeHb. B crarTi KoBamenka[1, c. 20] posmomin
HaBaHTaKEHHA HA KPAHOBI MeXaHi3MU BUKOHYETHCA
rpago-aHAJITUYHNMY Ta aHAJITUYHUMU MeTOJaMU
pPO3paxyHKYy, aje I MeTOAUKA He J03BOJAE aBTOMA-
TU3yBaTH IIPOIEC PO3PAXYHKY, CHUHTE3Y 1 onTuMisaril
mIapHipHO-3YJI€HOBAHUX CTPioBUX cucteM. B pobori
JloBetikina [2, c. 40—43] mocaimg:xeHo pyIriiiai cunu,
mifoui Ha MexXaHi3M 3MiHU BHUJIBOTY CTPiJiu Ta 3a1Ipo-
TOHOBAaHI ONITMMAJIbHI 3aKOHU PYXY CTPILJIOBOI CUCTEM.
Aute 117 MeTOMKA He JAa€ MOKJINBOCTI KOPUTYBaTH Ta
TIOJIINIITYBAaTH ITIapaMeTPU CTPLIOBUX CUCTEM Ha peajib-
HUX, BBeJIEHNX B €KCILIyaTallilo MOPTAJbHUX KPaHiB.
Cepb6cbruMu BueHuM  [3, ¢. 347—-349] sanmpononoBaHa
OUHaAMiYHA MOJeJb BITPOBUX HaBaHTaKeHb HA MeTa-
JIOKOHCTPYKIIiI0 ITIOPTAJIBHOTO KPaHa B 3aJI€KHOCTI Bif
KyTa Jil BITPOBOTO IIOTOKY Ta ITPU MEBHUX ITOJIOKEHHAX
cTpinmoBoi cucTemu. Ajie BiicyTHiCTh aHAITUUHUX
3aJIe;KHOCTEN BiTPOBUX HAaBaHTAXKEHD BiJl 3araJIbHUX
KOOPAMHAT PYXy KPAHOBUX MEXaHI3MiB He JO3BOJIAE
BUKOHYBATHU JOCJIiIKEHHA BILJIUBY HA IIOKA3BHUKU e(heK-
TUBHOCTI Ta mpane3gaTHOCTi KpaHiB. B 3asHaueHux
poboTax He BpaXOBYETHCS IIPU PO3PAXYHKAX MeXaHi3My
3MiHU BUJILOTY CTPiJIK Ta MeXaHi3My o0epTaHHsI KPaHy
CKJIAJI0BA BITPOBOT'O HABAHTAYKEHHH, III0 BUKJINKAETHCA
MIBUAKICTIO 06epTaHHA IOBOPOTHOI YaCTUHU KpaHa
Ta 30iabinye Ha 30—40% HaBaHTasKeHHA Bix mil BiT-
py. He posrianyTi 3a1eXHOCTI MIBUAKOCTI BiTPY Bif
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TUIY KPaHa, TeXHOJOTI]l IepeBaHTaAKyBAJIbHUX POOIT

Ta IapyCHOCTL BaHTaKiB, BIIJIMB KPUT'X HA IIOBEPXHIO

KpaHa. Typenskumu BueHumu [4, c. 758—759] pospo-

0JIeHO YaCTOTHUI IPUCTPiH «aHTU-PO3TOUAYBAHHA»,

ajie IpaKTUKa eKCITyaTallii KpaHiB, o0JlaJHAHUX ITi€10
aBTOMAaTU30BAHOIO CICTEMOIO II0KAa3aJIu, II10 BOHA Xa-

PaKTepU3y€EThCA LOBrOI0 3aTPUMKOIO IOJAIBIIION0 PYXY,

YIIOBiJIbHEHOIO PeaKIi€l0 KpaHa Ha MPUCKOPEHHS.

Tarkum ymHOM, 10 [BOTO Yacy He BUpPillIeHAa IIPO-
O6seMa CUHTE3y CTPiJIOBUX CUCTEM 3a KPUTEPiAMU Me-
TAJJOEMHOCTI i EHepPTOCIOKMBAHHA 3 YPaxXyBaHHAM
posroiiiyBaHHS BaHTAMKY IIPU TOAATKOBUX BiTPOBUX
HaBaHTAKEHHAX.

MeTo10 TOCTiAKEeHD € TiABUIeHHA e()eKTUBHOCTI
nmepeBaHTAKYBAJIbHUX KOMIIJIEKCiB, BMEHIIIEHHA Ma-
TepiaJOeEMHOCTI i eHepTrOCIOKMBAHHA MOPTAJTBHUX
KpaHiB IIJIAX0M BIOCKOHAJIIEHHA METO/[1B IPOEKTYBaHHSA
1 cuHTe3y BPiBHOBaKeHOI CTPiJIOBOI cUCTEMU 38 YMOBa-
MU ONTUMAJbHUX 3aKOHIB PyXy BaHTAXKYy IIPU Aii BiTPYy
pisHOI IMIBUAKOCTI.

I mocsaTHeHHA 3a3HAaYeHOI MeTHu y poOoTi mepes-
0aueHO BUPIIIeHHA TAKUX HAYKOBUX 3aBIAHb:

— CKJIaCTH PO3PaxXyHKOBY CXeEMY il BiITpOBUX HaBaH-
Ta)KeHb 3 YPaXyBaHHAM BILIUBY IMIBUIKOCTEH PyXy
KPaHOBUX MeXaHi3MiB Ta 3MiHU IIBUIKOCTI BiTpY 3a
BHUCOTOIO KpaHa;

— OiABUIIUTU HALINHICTH Ta piBeHb (QYHKITIOHAIBHUX
BJIACTUBOCTEY MEeTAJIOKOHCTPYKIIil CTPioBOI cucTeMu
B YMOBaX arpecuBHOTO CePeLOBUIIA IOPTiB 3aBAAKYU
palioHaJIbHOMY BUOODPY 3aXMCHOT'O IIOKPUTT;

— BMEHIINTU KOJUBAHHA BAHTAKY 34 PAXYHOK OIITH-
misaril pe;kuMy pyxy CTpijioBOi cucTeMu;

— BIOCKOHAJWTHU YIPABJIIHHA JIOTICTUYHNMU IIPOIIeca-
MU IIepeBaHTaKyBaJIbHUX KOMILJIEKCiB 3a JOIIOMOT'0I0
Teopii HewiTKOI JOTiKHU.

¥ pob6oTi BCTAaHOBJIEHO CYTHICTH BIIJINBY CUJIU Bif
THUCKY BiTpy Ha MeXaHi3M 3MiHU BUJILOTY CTPiJINd Ta BU-
3HAYMMO ILJISIXY 3MEHIIIeHHA CyMapHoi cuiu B 3y0uac-
Tili pelIi a1 3MeHIIIeHHA IMOTYKHOCTI mpuBoaa. [ia
IIBOT0 TTOOYAYEMO PO3PAXYHKOBY CXeMy Iii BiTpoBOTO
sycuais (puc. 1).

ABTOpOM 3aIpoIIoOHOBaHA METOAVKA BUSHACHHS TU-
HaMiYHOI CKJIaJJOBOI BiTPOBOTO HaBaHTAKEHHA, AKa
3pobJiena Ha miaaTdopmi MS Excel [5, ¢. 85-86], w10
Jlae 3MOT'Y BUSHAUUTHY HaBaHTAKEHHA BiJl TUCKY BiTDY,
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Puc. 1. Cxema BU3HaYeHHA BiTPOBOTO 3yCUJLIA HA CTPIJIOBY CUCTEMY IIOPTAJIBHOTO KpaHa

Hoxcepeno: po3poObKa aBTOpa Ha OCHOBI [5, c. 84]

10 i€ Ha PeNKy MeXaHi3My 3MiHM BUJIBOTY IIPU PiBHUX
BUJIBOTAX CTPiJM Ta PiBHUX HAIpAMKAaX BiTpy i npu
pisHUX KOMOiHAIiAX HABAHTAKEHHA PEHKU.

VY craTTi 0OGIPYHTOBAHO BUKOPUCTAHHSI MaTepiaay
MeTaJIOKOHCTPYKIIill IOpTaJIbHUX KPaHiB B yMOBax
arpecuBHOTO cepenoBuiiia. Ilpu TpuBamiii ekcmryaraiii
MOPTaJIbHUX KPaHiB Iij] BIUINBOM IMKJIIYHUX HaBaHTAa-
JKeHb BUHUKAE eTpajallia MaTepiany, Axa mepeadadae
3HUKEHHA (Pi3UKO-XiMiUYHMX BJIACTUBOCTEN MaTepiay,
a caMe ILIACTUYHICTH Ta yAapHa B’ a3KicTsk. Ile mpusso-
IUTH J0 3HUKEHHS OIIOPY KPUXKOTO0 PyHHyBaHHu4g [0,
c. 79; 7, c. 37]. PekomMeH0BaHO [JisI BUTOTOBJIEHHSA
eJIEMEHTIB CTPiJIOBOI CUCTEMU BUKOPUCTOBYBATH JIN-
cToBy cTaab CT3ci TOBIINHOI 6—8 MM, KJIacy MilfHOCTL
250-325 3 ponyctumumu Hanpyramu 180-190-200
MIIa 3 mogaTKOBUM 3aCTOCYBAHHAM 3aXVCHOTO TIOKPUT-
Ts 3HauHOI ToBITUHY (He MeHIT 100 MKM) i3 BUCOKOIO
00’€MHOI0 YaCTKOI0 BUCOKOTBepaux a3 (kapbigis Ta
Kapb6obopuais exementiB IV-VI rpym), AKe oK parye
MeXaHiuHi XapaKTepUCTUKU MaTepiany, IifBUIITye pi-
BEHDb 3HOCOCTiIIKOCTi, TEeIJOCTiKOCTI Ta CTIAKOCTi 10
BHUCOKOTEMIIePaTyPHOTO OKMCIeHHA. HaHeceHHA TaKuX
TMOKPUTTiB 3a6e3eUnTh IiABUIIEHHI JOBTOBiUYHOCTL

JIeTajiedl B yMOBaXx 3HOIITYBAaHHSA Ta il arpeCUBHUX ce-
pemoBuUII He MeHIIe, Hixk Ha 25% .

ABTOpPOM 3aIIPOIOHOBAHO YIPABJIiHHSA KOJIUBAH-
HAM BaHTaXy 3a PAaXYHOK ONTHUMi3aIlil peskumy pyxy
cTpinoBoi cuctemu [8, ¢. 8—9]. 3aBAAKU KOMIIJIEKCHO-
My aBTOMATHU30BaHOMY CUHTE3Y CTPiJIOBOI cucTeMu,
3MeHIIIeHa 3aJIeXKHICTh MijK KyTOM IIOBOPOTY CTPijin
1 TOPU30HTANBLHUM IIepeMillleHHAM KiHIeBOl TOUKU
xobora, To6TO Ipu piBHOMipHOMY 00epTaHHi cTpian
HaBKOJIO IMTapHipa, KiHIleBa Touka xobora (Touka mif-
Bicy) pyxaeTrncsa 0iIbIII piBHOMIPHO.

BucnoBku. Pesysbraty po60Tu CTAHOBUTUMYTH
MIPaKTUYHUI iHTepec IJid MiAIPUEMCTB MAIITNHOOY IiB-
HOI rajy3i 3 MeTOI0 BUPilIeHHA IPO0IeMU OHOBJIEHHA
napka mopTaJbHUX KpaHiB. IIpoeKT cipAMOBaHMUI Ha
TigBUIIEHHA IPOAYKTUBHOCTI Ta HALIMHOCTI mepeBaH-
TaKyBaJbHUX KOMILJIEKCiB IIJIAXOM 3aCTOCYBaHHSA
eHepros3bdepe;KyBaJIbHUX TeXHOJIOTIH IPU TPOEKTyBaHHI,
CHHTe31 Ta OITUMi3allil CTPiJIOBUX CUCTEeM IIOPTATBHUX
kpauiB. Ilepenbavaersesa IpoBeeHHA MaPKETUHTOBUX
LOCJIiKeHb II10JI0 BIPOBALKeHb Pe3yIbTaTiB y BU-
POOHUITBO Ta TpaHCHEPY OTPUMAHUX Pe3yJIbTAaTiB HA
PUHOK YKpaiHu Ta iHmMux Kpaid.
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BJIMAHUE BEJINYUHDbI NU3bbITKA BO3[1YXA
HA XAPAKTEPUCTUKWN HEU3OTEPMUYECKOIO TEYEHUA
MUKPO®AKEJ/IbHbIX TOPEJIOK CTABUJIN3ATOPHOIO TUMNA

THE EFFECT OF EXCESS AIR ON THE CHARACTERISTICS
OF THE NON-ISOTHERMAL FLOW OF MICROJET
STABILIZER-TYPE BURNERS

AHHOTaums. [1pegcTaB/ieHbl pe3ynbTaTbl MCCAEJOBAHMI CTPYKTYpPbl HEM30TepMUYEeCKo20 TeYeHUst B MUKPOPAKENbHbIX
20pe/ioyHbIX YCTPOMCTBAX C ACUMMETPUYHON ogayeri ToNAMBHOR20 2a3d, NPegHA3Ha4YeHHbIX gs IKCyaTaummn B yCaoBusxX
MOBbILIEHHbIX 3HAYeHUI Ko3PPuLmMeHTa n30bITKa BO3GyXa . YKA3bIBAETCS, YTO JaHHbIE YCI0BUS MMEIOT MeCTO B POMBbILLIIEH-
HbIX MeYax pas/imyHo20 Ha3HA4YeHns, CyLnaKax u np. NpuBoguTca onucaHme NPUHLMNNAAbHOM CXeMbl GaHHO20 YCTPOKCTBA.
PaccmatpumsaeTcs cuctema ToNIMBOMNOGaqu 1 ogaym NepBMyHo20 M BTOPUYHOR0 BO3GyXd. AHAIM3UPYIOTCS 0COOEHHOCTH Ma-
TemaTnyecko20 MOgeanMpoBaHMs aHaAM3Npyemoii puandeckoit cutyaummn. OTMeyaeTcs, 4To pelleHne NocTaB/ieHHoN 3agayn
nosy4eHo ¢ ncnosib3oBaHvem metoga DES (Detached Eddy Simulation — meTog MogeanpoBaHusi 0OTCOEgUHEHHDIX BUXPel).

[pnBOgATCS gaHHble MATeMATUYECKO20 MOgeNMPOBAHMS, KACAIOLUMECS BbISIBNEHNS 3PPeKTOB BUSAHUS BENNUMUHDI KOIPPH-
umeHTa m3bbITKa Bo3gyxa (o = 2,0...4,0) HO XapaKTepuCTUKM TeyeHns B PACCMATPUBAEMOM 20Pe/IOYHOM YCTPOMCTBE. YKa3bl-
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BAETCA, 4TO MOGeMpoBaHme n3meHeHuns obLLe20 pacxoga BO3gyxa OCyLLECTBAS/IOCh 3 CYeT U3MeHeHMs pacxoga TOMINBHO20
2a3a npu MoCTOSIHHOM pacxoge Bo3gyxd. AHAM3MPYIOTCS OCHOBHbIE OTN4MS 0/1e)i CKOPOCTU MPU PA3HbIX 3HAYEHMSIX KOIPPu-
umeHTa n3bbITKa Bo3gyxa. OTMe4aeTcs, B YACTHOCTH, YTO OONbLUMM BEAMYNHAM KOIPPULIMEHTA o OTBeYatoT B LiesioM bosiee Hu3-
Kie 3Ha4eHusi CKOPOCTM TedeHus IPOgykToB 20peHust. Ocoboe BHUMAHMe ygensieTcs NCCAegoBaHMIO 3aKOHOMEPHOCTeN BANSHUS
K03pPrLMeHTa n30bITKa BO3gYXa Ha XaPAKTEPUCTUKM 30HbI LIMPKYSLIMOHHO20 TeYeHus B 3aKOpMOBO# 0b61acTu ctabumsatopa
M1aMeHn. YKa3bIBAeTcs, B YACTHOCTU, HA TO, YTO GIMHA 30HbI 0OPATHbIX TOKOB B gaHHOM 001ACTU CYLLEeCTBEHHO COKpaLyaeTcs
C pOCTOM Beny4MHbI 0. AHAIM3UPYIOTCS 0COOEHHOCTM BUXPEBbIX CTPYKTYp B O/KkHeM Clege cTabuamnatopa naameHu gas pas-
HbIX 3Ha4eHni Ko3aPPuLmeHTa n3bbiTka Bo3gyxa. [IpegcTas/ieHbl pe3ynbTaTbl UCCIEGOBAHMIA B YACTW KAPTUHbI MPOCTPAHCTBEH-
HO20 pacrnpegeneHusi CpegHeKBagpaTUaHbIX My/bCaLmi CKOPOCTU MPU BaPbUPOBAHNM KO3$PuLIMeHTa u3bbiTka Bo3gyxa. OTme-
4aeTcs, YTO C POCTOM BenduHbl o HabtogaeTcs yganeHue oT TopLa cTabuamn3aTopa 30Hbl MOBbILLIEHHbIX MY/bCALMIT CKOPOCTH.

KnioueBble cnoBa: acMmeTpuyHas TOMMBONOGay4d, KOMIMbIOTEPHOE MOgenpoBaHme, ko3pduLmeHT n3bbiTka BO3gyxa,
MUKPOPaKe/bHble 20pesiku, CTPYKTYPa TeYeHus.

Summary. The results of studies of the structure of non-isothermal flow in microjet burner devices with asymmetric fuel
gas supply, intended for operation in conditions of increased values of the coefficient of excess air a. It is indicated that these
conditions take place in industrial furnaces for various purposes, dryers, etc. A schematic diagram of this device is described.
The system of fuel supply and supply of primary and secondary air is considered. The features of mathematical modeling of
the analyzed physical situation are analyzed. It is noted that the solution to this problem was obtained using the DES method
(Detached Eddy Simulation — a method for modeling detached eddies).

The data of mathematical modeling that relate to the identification of the effects of the coefficient of excess air (o = 2.0 ...
4.0) on the flow characteristics in the considered burner device are presented. It is indicated that the change in the total air
flow rate was simulated by changing the fuel gas flow rate at a constant air flow rate. The main differences of the velocity fields
are analyzed for different values of the coefficient of excess air. In particular, it is noted that large values of the coefficient a
correspond generally to lower values of the flow rate of the combustion products. Particular attention is paid to the study of the
laws of the influence of the coefficient of excess air on the characteristics of the circulation zone in the astern area of the flame
stabilizer. It is indicated, in particular, that the length of the reverse current zone in this region decreases significantly with in-
creasing value of a.. The features of the vortex structures in the near wake of the flame stabilizer are analyzed for different values
of the coefficient of excess air. The results of studies on the spatial distribution of the RMS velocity pulsations with varying air
excess coefficients are presented. It is noted that with an increase in the value of o, a zone of increased velocity pulsations is

removed from the end of the stabilizer.

Key words: asymmetric fuel supply, computer simulation, excess air coefficient, microjet burners, flow structure.

BemeHne. PaccmaTpuBaeMble B HacToAIel paboTe
MUKpOo(daKeJbHbIE TOPEJIOUYHBIE YCTPOUCTBA OPU-
€HTHUPOBaAHBI HAa MCIIOJIb30OBaHNE IIPU OTHOCUTEJIBHO
BBICOKUX BHAUCHUAX K0a(uIiireHTa n30LITKA BO3yxa.
Takue 3HAUEHUA OTBEUAIOT YCIOBUAM 9KCILITyaTaIUN
Pa3INYHBIX MIPOMBIIIIJIEHHBIX neqeﬁ, CYIINUJIOK U IIP.
3amaum pa3paboTKU YKasaHHBIX TOPEJIOK TPEOYIOT
BCECTOPOHHETO UCCIEeAOBAHUSA CTPYKTYPHI TeUeHU A
B JaHHBIX YCTPOICTBaX. B mocaeqHMT mepmoj BO MHOTX
paboTax, TOCBAIEHHBIX U3YUYEHUIO TAKUX TEUEHUH,
B KaUuecTBe MeTOo/[a MCCJIeJOBAHNUSA NCIIOJIb3yeTCA KOM-
mbioTepHOe MozaenupoBanue [1-5]. Ilocientnee mo3Bo-
JISIeT TIOJIyYaTh AeTaJIbHYIO I0JIeBYI0 MH(GOPMAIUIO OT-
HOCHUTEJIBHO OCHOBHEBEIX XapPaKTEePUCTUK a9POOJNHAMUKN
HMCCJeNYEeMbIX TOPEJIOUHBIX YCTPOCTB.

IlocTanoBKa 3amauu 1 MeTON UccaenoBaHus. B pam-
Kax JaHHOI paboThl HA OCHOBE KOMITBIOTEPHOTO MO-
IeJIUPOBAHUSA UCCIEMYIOTCSA OCOOEHHOCTY BIUIHUSA
Koa(uiimenTa n30LITKA BO3AyXa HA 3aKOHOMEPHOCTH
HEeM30TepMHUUECKOTO TeUeHNUA B TOpPeIKaxX paccMaTpu-
BaeMoOro TUIIA.

HUccnemoBaHMWIO MOMJIEKUT CTPYKTYpPA TeUeHUA
B MUKPO(aKeJTbHOM I'OPEJIOYHOM YCTPOHCTBE C aCUM-
MEeTPUYHOM Iojauell TOILJINBA, TPeJHA3HAUEHHOM JIJIA
SKCILTyaTaIluy ITPU OTHOCUTETHHO BLICOKUX 3HAUEHUAX

KoadurmenTa u3dbITKa Bo3dayxa (2,0 <a<4,0). Cxema
MOJYJIA UCCJIELYEMOTO I'OPEJIOUHOr0 YCTPOCTBA IIpe-
cTaBjeHa Ha puc. 1. Moayisb, pasMelleHHbBIN B KaHaJe
1, cocTouT U3 IBYX IJIOCKUX CTAOMIN3aTOPOB IJIaMeHU
2. Ha onmoit 13 60KOBBIX ITOBEPXHOCTEM KaKOT0 CTa-
OuIM3aToOpPa, OMBIBAEMOI IEPBUUYHBIM BO3AYXOM, pac-
IIOJIOJKEHA CHCTeMA I'a30IofaoluX OTBepPCTUil 3, uepes
KOTOPYIO CTPYH r'a3a I0Ja0TCA BHEAPEHNEM B CHOCSIIII
IIOTOK IIEPBUYHOTO BO3AyXa. BTOpMYHBIN BO3IYX TeUeT
B MEXKCTAa0MIM3aTOPHOM KaHaJIe U IOJAeTCs Ha TOPeHMe
HUKe II0 TTIOTOKY IocJie 00TeKaHUs 3aKPBIIKOB 4.

AcvMMeTPUYHOCT TOILINBOPACIIPEAeIeHUS 3aKIII0-
gaeTcd B TOM, UTO TOIJINBHBINA ra3 IIogaeTcd B IIOTOK
OKMCJINTEJISI TOJIBKO C OJHOM 13 OOKOBBLIX ITIOBEPXHOCTEMN
crabunausaTopa miaamenu. Ha gpyroit ero 60K0BOi 110-
BEPXHOCTH Ha TOPIIe CTa0MUIN3aTOPa YCTAHABINBAETCS
ILJIaCTUHA OIIPe/IeJIEHHON AJIMHEI (3aKPBIIOK ). OCHOBHBIE
(PYHKIINU JaHHBIX 3aKPBLIKOB COCTOAT, BO-IIEPBHIX,
B CIIOCOOCTBOBAHUM 00PA30BAHUIO YCTOMUUBBIX 30H
00paTHBIX TOKOB B 3aKOPMOBOI 06J1acTu cTabuansaTopa
IJIaMEHU U, BO-BTOPHIX, B (POPMUPOBAHUY IIOTOKA BTO-
PUYHOIO BO3IyXa, KOTOPHI II0aeTCA HEIIOCPEICTBEHHO
B 30HY 'OPEHUA.

MaremaTnueckas MOZEJIb HCCIEAYEMOro IIPOIecca ro-
PeHUS BKJIIOYAET YPABHEHUS [BUKEHI, HEPA3PLIBHOCTH,
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Puc. 1. Cxema MuKpo(daxeJbHOTO TOPEJIOYHOI0 YCTPOMCTBA CTA0OUIN3aTOPHOTO TUIIA C ACUMMETPUYHON ITofaveil TOIINBA:

1 — mIockuit KaHa; 2 — cTabuaIu3aTop IJIaMeHU; 3 — ra3oIoJalole OTBePCTUs; 4 — 3aKPBLIKU
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Puc. 2. Tlone ckopocreit U B cedyeHnH, TPOXOAAIIEM YepPe3 OCh Fa30MOA0IINX OTBEPCTUH,
npu B, /B, = 13,5/9,0 115 pasnuvHbIx 3HAYEHN 00111eT0 KoahGuinmenTa n3dbITKa BO3LyXa
a)o=2,0;06)a=3,0;8)a=4,0
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DHEPIUHU AJIS Pearupyionux TypoyJIeHTHBIX TOTOKOB,
COXPAHEHMS MaCChl KOMIIOHEHTOB Pearnupyiolneil cMecu
1 ypaBHEHUE COCTOTIHUA. HpI/I pereHn 3a4a4u NCII0JIb-
3oBaJicsa mporpaMmmubIi KoMmiLTeke FLUENT. Kommbio-
TEPHOE MOIE/JINPOBAHIE OCYIIIECTBIISIOCH C NCIIOJIb30BAa-
uuem DES nmogxozma (Detached Eddy Simulation — meTon
MOJeJIMPOBAHNSA OTCOEINHEHHBIX BUXPE).

B X016 KOMIIBIOTEPHOI'O MOIEINPOBAHNS NU3MEHEHIE
00111eT0 Koa(hPuIimenTa n30LITKA BO3MYyXAa 0L 3a1aBAIOCH
IIyTeM U3MEeHEeHU PACX0/1a MIPUPOLHOTO rasa Ipyu Hens-
MEHHOM pacxoje Bo3ayxa. VicciaemoBaHust IPOBOANINCE
IIPU MTIOCTOAHHOM COOTHOIIIEHNHY PACXOJ0B IIEPBUYHOTI'O
¥ BTOPUYHOTO BO3yXa, KOTOPOE OTBEYAJIO 3HAUCHUSIM
IIUPUHBI IPUCTEHOYHOTO 1 MEXKCTA0UJIN3aTOPHOT'O
kKauauaos 13,51 9,0 mm.

PesyabpTaTsl uccaegoBanuii u ux anaaui. Huxe
MIPUBOLATCA PE3yJIbTaThl NCCJIEIOBAHUN, OTBEUYAO-
mue CJaeAyoIuM UCXOAHBIM JaHHbIM B, = 0,015 Mm;
B, =0,0135m; B,=0,009m; B =0,075m; L_=1,3 m;
L,=0,1m;L, =0,2m; L, =0,02m; L, =0,09 m;
d=0,002wm; S/d=3,5; Koo HUITMEHT 3aTrPOMOKICHU A
TIPOXOHOTO CeUeHM KaHaja k = 0,4; cKOpOCTH BO3ayXa
Ha Bxoge B Kanan U, = 10,0 m/c; obmuit KoadduiumeHT
130BITKA BO3AYXAa 0L BaphUPOBAJICA B mpeaenax 2,0...4,0.

PrcyHOK 2 MILIFOCTPUPYET II0JIS CKOPOCTHU B IIOIIEPEeY-
HOM CEeUeHNHU KaHaJa IIPU PA3HbIX 3HAUEHUAX O0IIero
koa(pdunmenrta nsbbiTKa Bo3ayxa. CorsiacHo mpeacras-
JIEHHBIM JAaHHBIM 6OJII>I]_II/IM BeJIMUMHAM 0 OTBEUaAT
B IIeJIOM 00Jiee HUBKYE 3HAUEHHUA CKOPOCTH 3a Ipeje-
JaMU 30H MUPKYJIANNOHHBIX TeUeHUU B 3aKOPMOBOI

obsiacTu crabuaunsatopa miaamenu. Tak, MaKCUMaJIbHBIE
CKOPOCTH Ha BBIXO[e 13 KaHaJa qocturaior 50 m/c npu
o= 2,0; 45 m/c mpu o = 3,0 u me mpeswimaior 30 M/c
nns o =4,0. C pocToM o 06,1aCTH BLICOKUX 3HAUESHUN
CKOPOCTH CMEIIal0TCsA BHU3 IO TIOTOKY.
TIpencraBnennas Ha puc. 3 KaPTUHA JUHUI TOKA IpU
PaBHBIX 3HAUEHUSX (L TOKA3BIBAET 0COOEHHOCTHY BUXPe-
BOM CTPYKTYPHI B 3aKOPMOBOIT 00J1aCTU CTAa0MIM3aTOPa
niaamenu. Kak BUAHO, BEJIUYWHA 0L 3aMETHO BJIUSIET
Ha AJWHY 30HBI 00PATHBIX TOKOB B JaHHOU 00JIaCTH.
ITocnenuasa ymeHbIIaeTcsa ¢ pocToMm o. B mesom Buxpe-
Bas CTPYKTypa B 3aKOPMOBOI 001acTu cTabuamnsaTopa
OKa3bIBAETCSA PA3JIMUYHOMN IPU PA3HBIX 3HAUEHUAX Ol.
Tax, opu o = 2,0 HabaogaeTcAa 1Ba OCHOBHBIX BUXPSA
OTHOCUTEJIBHO HEGOIBIITNX PA3MEPOB, OJUH U3 KOTOPHIX
pacIoJIoyKeH BOJIM3Y TOpIia CTadmIn3aTopa, Ipyroi —
Ha ygajgeHnuu ot Hero. [Ipu o = 3,0 u a = 4,0 xapTuHa
BUXPe0oOPAa30BAHIS OKA3bIBAETCS B I[€JIOM KaUueCTBEHHO
cxOoKeli. 3jeCh UMeeT MeCTO OJMH OCHOBHOI BUX Db,
(opmupyemsiii BOM3U yKasaHHOTo TOpIiia. OgHAKO Ipu
o= 3,0 B6113Y1 yIaJIeHHOM OT TOPIia cTadmIm3aTopa rpa-
HUITBI 3aKPBLIKa HAbGII0gaeTcsa o0pasoBaHue BTOPUYHOMN
BUXPEBOH CTPYKTYPHI, KOTOPAA OTCYTCTBYET pu o = 4,0.
C yBeauueHueM 001110 KO3 puiimeHTa nsdobITKA
BO3[[yXa MEHSETCs TaKJ/Ke KapTUHA IPOCTPAHCTBEHHO-
TO PACTIPEe/Ie/ICHNST CPeHeKBAIPATHIHBIX myJIbCaIui
CKOpPOCTHU . Kak cBueTeIbCTBYIOT TOJTyUEeHHBIE
JaHHbIe, yeM OO0JIbIIIe 0, TeM JaJbIlle OT TOpIa cTabu-
JIM3aTopa MJIaMeHU PAcIojaraeTcs 00/IacTh MOBBIIITEH-
HBIX 3HAUYEHUH IyJbCAIIUHA CKOPOCTU U TEM OOJIbIIIE

Puc. 3. KapTuHa JuHUI TOKA B CEUEHUU, ITPOXOAIIEM Uepes OCh Ira30MoAaionuX OTBePCTHI,

upu B,/B, = 13,5/9,0 1na pasubix s3HaYeHU 0011eT0 KoahGuimenTa n30bITKa BO3yXa:
a)o=2,0;06)a=3,0;8)a=4,0
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pacroyoKeHHasa HETIOCPEICTBEHHO 3a TaHHBIM TOPIIOM  C aCHUMMETPUYHOM MoJavell TOILJINBA IIPY BApbUPOBAHNN
30HAa, B KOTOPOI NMeeT MeCTO IIPefeIbHO HU3KMeE 3Ha-  3HAUEHUN KoaGUIimeHTa n30bITKA BO3JyXa I0Ka3aHo,
YeHUA DTUX IIYJIbCAIUA. YTO BeJIWUYNHA JaHHOTO KO3((puiirneHTa OKa3bIBaeT Cy-

BbIBOI[bI. Taxkum 06pa30M, Ha OCHOBE€ BBIIIOJIHEHHBIX II€CTBEHHOE BJIMAHNWE HA PA3JIMUYHbIE XapPaKTEPUCTUKA
WCCJIefOBAHMI a9POIMHAMUKY TOPEJIOYHBIX YCTPONCTB  TEeUYEHUA.
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NOAOBXEHHA PECYPCY JUMOBUX TPYb
KOTEJIbHUX NMPU 3ACTOCYBAHHI BCTABHUX
FA30BIBIAHUX CTBOJIIB

MPOAJEHUE PECYPCA 1bIMOBbBIX TPYb
KOTEJIbHbIX NMPU NMPUMEHEHUUN BCTABHbIX
rA300TBOAALLNX CTBOJIOB

LIFE EXTENSION OF THE CHIMNEYS OF BOILER PLANTS
BY USING SET-IN FLUE TRUNKS

AHOTaUif. BUKIageHo pe3ybTaTh gocigkeHb Ten0BOMI02ICHO20 PexXUMy eKCriayaTauii gumMoBmx Tpyb 2a30CMNOKMBATbHIX
KOTE/IbHUX YCTAHOBOK 30 YMOB BUKOPUCTAHHS B IXHIX TennoyTUAI3ALiiHUX CUCTeMAX gsl HTUKOPO3iNHO20 3aXUCTy Unx Tpyo
BCTABHMX 2a30BigBIgHMX CTBOAIB. [10KA3AHO, L0 gaHuii 3axig Moxe 3a0e3reyyBaTy BigCyTHICTb BUNAGeHHs] KOHJeHCATy B gUMO-
Biii TpyOi 30 MiHIMQ/IbHMX BUTPAT TeMN/I0TV HA Peani3auito 3aCTOCOBYBAHMX B CUCTEMAX Te/I0BUX MeTOgiB 3axucTy guMoBux Tpyo.

Knioyosi croBa: cuctemu TenoyTuaisauii, 21mboke 0X0MOgKeHHsT gUMOBMX 2a3iB, 3aM06i2AHHS KOHGeHCATOyTBOPeHHIO
B 2030BIgBIgHMX TPAKTAX.

AHHOTAUMA. V13/10)KeHbl pe3y/ibTatbl I/ICC/'IegOBGHI/II/VI TerioB/IGXXKHOCTHO2O Pexxnuma sKCryataumn gbIMoBbIX pr6 2a3o0r1o-
Tpe6ﬂ$HOLLlI/IX KOTeJ/IbHbIX YCTAHOBOK IPp¥ MCIMOJIb30BAHNN B MX TeTJIOYTUIN3ALUNOHHbIX CUCTEeMaXx g/ GHTI/IKOPPOS’MOHHOI;I 3a-
LNTbI 3TNX Tp)/6 BCTABHbIX 2a300TBOGALLMX CTBOJIOB. [TokasaHo, uto gaHHOe MeporpudaTne Mmoxert obecne4ynBatb oTcyTcTBne
BbINageHns KOHgeHcaTa B gbIMOBOVI pr6€ npn MUHNMAJIbHbIX 3ATPATAX TerJioTbl HA peaan3aynio npuMeHsaemMbiX B CMCTemMax
TerioBbIX MeTogoB 3aLnTbl gbIMOBbIX pr6

KnioueBble cioBa: cucrembl Tervioytnan3aunn, 2/7y60KO€ OXJIKgeHne gbIMOBbIX 2d30B, NpeqoTBpaLlleHnss KOHgeHcaTo-
Oﬁst’OBGHMﬂ B 2A300TBOGALLUMX TPAKTAX.
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Summary. The results of studies of the heat-humidity mode of operation of chimneys of gas-fired boiler plants by using in
theirs heat-recovery systems for the corrosion protection of these stacks of set-in flue trunks are presented. It is shown that this
measure can ensure the absence of condensation formation in the chimney at minimal heat consumption for the implementa-

tion used in systems of thermal methods protect chimneys.

Key words: heat-recovery systems, deep exhaust-gas cooling, preventing condensation in the exhaust-ducts.

P¥ IIPOEKTYBaHHI CCTEM TEILJIOBOTO 3aXUCTY Ira30-
BiIBITHMX TPAKTiB rad0CIOKNBAILHIX KOTEJIbHUX
YCTAHOBOK HEOOXiMHO BpaXOBYBaTU PEKUMU 0XO0JIO-
MKeHHSA TUMOBUX TPYO A7 BiIBEpHEHHA iX KOpO3ifiHOT0
pyiinyBanHa. KoHCTPYKITitiHi 0c06JIMBOCTI TPYO MAIOTH
3HAYHUH BIJINB HA TEILJIOBOJIOTICHI PEXXUMU eKCILIyaTa-
mii B mux Tpybax, a oTike i Ha IXHI0 HOBroBiuHicTh [1-5].
OcTaHHIM YacoM Bce IITUPIITOTO 3aCTOCYBAHHS Ha-
O0yBaiOTh TMMOBi TPyOU 31 BCTAaBHUMU ra30BiABiTHUMU
crBosaMu. OCHOBHOIO OCOOJIMBICTIO ITUX TPYO € PO3Mi-
IIeHHs B OJHi 3a;1i300eTOHHI# a60 MeTaseBiit 000JIOHITL
MeTaseBux raszosiaBigaux crBoaiB (MI'C) [6]. Taki
TPpyOU MOKHA PO3AIIUTHU Ha ABi rpymnu: Ti, 110 6€3 OK-
peMux ra3oBiIBiAHUX CTBOJIIB, y AKUX (popMa CTBOJIA
BU3HAUYAETHCA (DOPMOIO O00JIOHKY (3a3BUYall KOHIUHOT);
3 OKPEMUMH Bil 000JI0OHKY OTHUM a0o JeKiabKoMa ra-
30BiIBiTHU MY CTBOJIAMHU i3 3a30POM MiK HUMU, TaK
HasBaHi 6araTocTBOJIbHI JUMOBI TPYyOH.

IIpu BuKoOpucTaHHI faHUX TPYO B KOMYHAJIBHUX KO-
TeJbHAX 3 BOJOTPiHHMMU KOTJIaMu 6epeThes 10 yBaru,
110 32 YMOBaMM HaJiHOCTI BOOTPiiiHI KOTJIH, IIT0 TIpa-
IIOIOTH ¥ 3BUYATHOMY PEXKMMIi, 1 MIKOB1 KOTJIN JIOIIJIBHO,
TOJIOBHUM YMHOM, ITiIKJIIOUATH Ha OOUH Ia30BiaABiAHMII
CTBOJI, TOOTO He BUIIJIATA OKPEMOTO CTBOJIA IJIA KO-
BUX KOTJiB. ¥ IIbOMY pasi mpu BUXOJ1 3 JIagy OJHOTO i3
CTBOJIiB He Bi0yBa€ThCSA MOBHOTO BiAKJIIOUEHHS IIIKOBUX
BOJOTPIiAHUX KOTJIiB, 00 YCTaTKYBaHHA, MiIKJII0OUEHE
IO iHITIMX Ta30BIABIMHUX CTBOJIIB, 3AJININIAETHCA B PO-
6ori. Po3minbHe migKIIOUEHHA BOAOTPIHHUX KOTJIiB
3BUYANHOTO PEKUMY 1 TIKOBUX BapTO peaji3oByBaTH
JIMIIIe TOMi, KOJIU CIIiJIbHE HiJKJ/JIIOUeHHS He 3a0e3meuye
YMOB CaAaMOTATY IIIKOBUX BOLOTPiMHUX KOTJIiB.

3acTocyBaHHSA BCTABHUX I'a30BiABiAHIX CTBOJIB,
OKPiM IMOKpAaIleHHA YMOB eKCILIyaTallil KOTeJIbHUX
YCTaHOBOK, MOJKE CIIPUATY aHTUKOPO3iNHOMY 3aXVMCTY
IUMOBUX TPYO IMIJIAXOM 3am0o0iraHHA B HUX KOHIeHCa-
TOYTBOPEHHIO IIPU 3aCTOCYBaHH] TeIJIOyTUIi3aitHIX
TexHoJIoTili. B mawmiit po6oTi BUKJIageHO pe3yabTaTu
IOCIiIKeHb TEIJIOBOJIOTICHUX XapaKTePUCTUK B YCTi
TPHOXCTBOJILHOI TMMOBOI TPYOU i3 3a/1i3006TOHHOIO 000-
JIOHKOIO, OCHOBHIi reOMeTpUYHI IapaMeTpu K01 BKas3aHi
Ha puc. 1, mpu il BUKOpPUCTaHHI I eBaKyarii Bigximamx
JIUMOBHUX I'asiB omaIF0BaJIbHUX BOAOTPIHUX KOTJIiB.

PospaxyHKU TEIJIOBOJOTiCHUX XapaKTePUCTHUK 0~
CIiKyBaHOI AMMOBOI TPYOU (TeMIepaTypy BHYTPiTHBOI
TOBEPXHi {  Ta TOUKU POCH ¢ AUMOBUX rasiB B yCTi
TpyOU) BUKOHYBAJNCh 38 YMOBU BCTAHOBJIEHHS II0 T'a-
30BOMY TPAKTy KOTJIiB TEIJIOYTUII3aI[iTHOTO YCTATKY-
BaHH{A, IPU3HAUYEHOTO AJIA HarpiBaHHA BOAY 3BOPOTHOL
MaricTpaJii KOTeJIbHI Ilepe HaaAXOMKeHHAM Ii 0 KoTJIa.
Busunauenna l..Ta tp BUKOHYBAJIOCH 3a PIBHUX PEIKU-

MiB KOTJIa, AKi m0oB’A3aHi i3 3a0e3meueHHSIM TeILJIOBOTO
rpadika cucTeMu OIAJIeHHA IPOTATOM CE30HY OITaJIeHHA
(BigmoBizHO 0 TEMIIEpPATYyPU HABKOJIMIITHLOT'O CEPELO-
BUIIA, AKA 3MiHIOBaJNach B Mexkax ¢t = —20 + 10°C) nra
3HaYeHb Koe(dilieHTa HAAJIUINKY ITOBITPA B AUMOBUX
razax o = 1,1. Pesxxumu ekcmayaraiiii KOTJIiB Biamo-
Bimasu TeroBoMy rpad)iky pobOTH CHCTEM OMAJIEHHA
3 pO3paxyHKOBUM Ilepenanom tremmoepatyp 70—-95°C.
PospaxyHKoBa TemIeparypa noBiTpa npuiimasiacsa

MeTaJesi
/\razonigmi,nni CTBOJIH

S

55000

it

2 6000 ,

3aJm300eTOHHHI
CTBOJI TPYOH

Puc. 1. 3anizobeToHHa fuMoOBa TPyOa 3 TPhOMA

03

MeTaJIeBUMU I'a30BiABiTHIMY CTBOJIaAMU
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Puc. 2. SamexHicTs TOUKHM pOCcH t, (1) i remmepaTypu BHYTPIiIIHBOI MOBEPXHi ¢ =B YCTi TDHOXCTBOJBHOI TUMOBOI TPyOH
(2—3) Bin TeMmepaTypu HaBKOJUINHBOTO CEPENOBUINA ¢ TIPU 3aCTOCYBaHHI METO/ly YaCTKOBOTO GalinacyBaHHA (a) Ta
MeTony HifcyiryBaHHA (0) JMMOBUX Ira3iB IJid Pi3HUX 3HAUEHb YaCTOK 0ail macyBaHHA y Ta PiBHIB migirpiBanua At:
1—t;2—y,At=0%;3—5%

p

piBHO0O —20°C, a TeMuepaTrypa BiAXigHUX rasis KoTJa
y HOMiHaJTBHOMY pexxkuMmi cranosuna t = 160°C. Pos-
TJISmaICsA TaKi yMOBU pOOOTH KOTEIeHb, 38 IKUX P
3HUKEHHI TeIJIOBOTO HABAHTAXKEHHSA KOTJIiB HUXKYE
50% Big HOMiHAJTBLHOTO, BiOYBa€ETHCA ITepEBEeIeHHA
BiIIOBiZHOTO UKcJia KOTJIIB Y HOMiHAJBHNUY PeKUM IIPU
3MEHIIIEHH] 3araJbHOI KiJTBKOCTI KOTJIiB, 1110 IIPAITIOIOTh.

PesyabpTaTy gocaifikeHb OCHOBHUX XapaKTeEPUC-
THUK TEILJIOBOJOTiCHOTO PEKUMY B YCTi JOCTisKyBaHO1
IUMOBOI TPyOU 3a PO3TIAHYTUX YMOB Ta B CUTyAaIlil
3aCTOCYBAHHA B TEIJIOYTUJIi3AI[iTHIX CUCTeMaX IBOX
TEeILIOBUX METO/iB 3aTI00iraHHa KOHAEHCATOYTBOPEHHIO
B ra30BigBiTHUX TpaKTax (0afimacyBaHHA YACTUHU IUMO-
BUX r'a3iB KOTJIA II0B3 TEILJIOYTUIi3aIliliHe YCTaTKyBAHHS
a00 miACyIITyBaHHA OXOJIOAKEHUX B MPOIECi TemIoy-
Tuaisarnii rasis y TenoodMiHHUKY-TaszonigirpiBaui)
HaBeJeHOo Ha puc. 2.

Orpumati gaHi cBiguaTh, 1110 B TPHOXCTBOJIbHIN A1-
MOBi# Tpy0i 3a YMOB 3aCTOCYBaHHS TEIJIOYTUIi3aIli HTHUX
TeXHOJIOTiH 3 TINOOKUM OXOJOAKEeHHAM BigxXiqHuX rasis
KOTJIiB /14 3a0e3IeUYeHHA HOPMAaTUBHUX TEILJIOBOJIO-
riCHUX TIOKa3HWKIB y Ira3oBiABiAHOMY TPAKTi (¢ > tp)
HeoOxinui minimanbHi (y < 4% ) uacTKu OalinacyBaHHs
BigximHmx rasiB KoTJia a00 piBHI migirpiBamHa 0X0J0-
I:KeHux rasis At me Buii 3a 5°C Ta juiiie B OCiHHBO-
BeCHAHUU Ilepiof, Ipu TeMIlepaTypi HAaBKOJIUIITHBOT'O
cepeposuma t, > —3°C.

BucHoBOK. 3acToCyBaHHS BCTABHUX ra30BiaBigHmX
CTBOJIiB B JUMOBUX TPy0ax MOKpAIlye iXHi eKcIIyara-
MifiHiI TOKa3HUKHU MO0 PO3IONiJy HaBaHTaKEeHb Ta
CTiMIKOCTi 0 KOPO3iTHOT'O BHOIITYBaHHA.
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STYLISTIC DEVICES IN POLITICAL SPEECHES
BY WINSTON CHURCHILL

MHAVYH IHhI1OUOL P

Summary. The article has identified a political speech in the theory of discourse as a type of political communication. The
aim of the article has dealt with establishing the linguistic and stylistic features of the political speeches by Winston Churchill,
the Prime Minister of the United Kingdom, on the lexical, grammatical and syntactic layers of language and determining their
role in shaping of public opinion. The theoretical significance of the article has been determined by studying the problems of
communication theory, stylistics of English language and applying scientific notions about the structure of political speech. The
practical significance of the results has concerned the possibility to use basic principles and conclusions of the article in further
research on the problems of text linguistics, as well as the awareness of how speech has affected the consciousness and world

view of the listener.

Key words: lexical and stylistic devices, political discourse, political speech, Winston Churchill.

Introduction. Speeches are a crucial vehicle for forg-
ing a delicate, emotional bond between the political
leader and the people [2, p. 323]. Political speech is an
oral political text, which is pronounced by a politician
in front of a mass audience, sets goals in one or another
sphere of public life, gives recommendations for the
accomplishment of the tasks. It performs the functions
of persuasion, agitation, greetings, has a pre-prepared
script, which depends on the communicative situation
[8, p. 221].

Statement of the problem. Society as an integral
system is a social organism that performs various func-
tions. These functions are realised through the diverse
social life of societies, that is, through the system of
relations between society, nations, people, social groups
and individuals. One of these social forms of people’s
lives is their political activity. Political activity plays
a significant role in the life of society. It decides many
things and with those decisions, the consequences are
felt as a ride down the line for many generations, not
just the one where the law was introduced [6, p. 331].
The importance of politics is enormous and it contin-
ues to grow as politics slowly gets itself involved in all
aspects of human lives especially on the international
scene [9, p. 130].

Materials and research methods. The material for
the study has included the texts of the speeches “House
of Many Mansions”, “Blood, Toil, Tears and Sweat”,
“Their finest hour” by the Prime Minister of the United
Kingdom Winston Churchill which were delivered by
him in London, 1940.

To achieve the aim and to solve specific tasks of
the article, the following methods have been used:
linguistic and stylistic analysis based on the observa-
tion of the studied phenomena. In addition, method
of pragmatic interpretation of texts has been applied
in the study. The conclusions about the typology of
lexical and stylistic devices used in the texts of po-
litical speeches have been based on quantitative data
analysis.

Exposition of results. It is known that linguists
characterise political speeches in different ways, de-
pending on the chosen approach to the definition of the
concept itself. Considering political speech as a genre
of institutional political discourse[3, p. 8] and taking
into account the view that political communication is
a special communicative process that has a national
and spiritual character [5, p. 144], it is expedient to
consider the verbal means of actualising political com-
munication (i.e. lexical and syntactic layers of speech).
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Since political speech has a persuasive function, that
is, one that is aimed at manipulating the society and
its direction in the desired direction, it must be dis-
tinguished by a special vocabulary and corresponding
syntactic features in order to influence a wide range
of people. W. Churchill’s political speeches are char-
acterised by the variability of lexical units and meta-
phorical images, which he embodied in his statements.
Analysis of his speeches (“House of Many Mansions”,
“Blood, Toil, Tears and Sweat”, “Their finest hour”)
have showed that they have a significant amount of
political and military vocabulary.

The prevailing vocabulary of military topics is due
to the fact that, at the time of W. Churchill’s tenure as
British Prime Minister, the Second World War began:
British and French convoys minesweeping, U-boats,
Air Force, troops, rifles, artillery, Navy, Admiralty,
air reconnaissance, seaborne soldier (House of Many
Mansions, 1940). The political vocabulary of speeches
consists mainly of those units that designate the posts
and authorities: His Majesty’s Commission, the Oppo-
sition Liberals, the Ministers, the Speaker, the high ex-
ecutive office, the Parliament, the three party Leaders,
the House (Blood, Toil, Tears and Sweat, 1940). In his
speeches the economic vocabulary is used in the context
of wartime: commerce, financial resource (House of
Many Mansions, 1940), business of munitions pro-
duction, masses of supplies (Their finest hour, 1940).

In addition, because of his clear position in the po-
litical world, W. Churchill often used ideologisms —
words that in their sense have an ideological compo-
nent [7, p. 92]. Such lexemes immediately outlined
the attitude of politics to one or another ideological
trend or policy, for example: “Everyone can see how
Communism rots the soul of a nation” (House of Many
Mansions, 1940); “All Scandinavia dwells in brooding
under Nazi and Bolshevik threats” (House of Many
Mansions, 1940).

Drawing attention to the metaphors used by
W. Churchill, it is evident that most of them either
addressed to Nazi Germany and / or the Soviet Union
or aimed at calling on the people to act. This makes
it possible to divide the metaphors used by Winston
Churchill into two groups:

1. Metaphors indicating a critical situation and a
tense period. Such metaphors are often encountered
in all the speeches discussed and reflect the extra-
linguistic reality with which the author had to deal.
Such metaphors often become hyperbolic, for example:

“It was necessary that this should be done in one
single day, on account of the extreme urgency and
rigour of events” (Blood, Toil, Tears and Sweat, 1940).

“But so far it is the small neutral States that are
bearing the brunt of German malice and cruelty”
(House of Many Mansions, 1940).

“In the bitter and increasingly exacting conflict
which lies before us we are resolved to keep nothing
back” (House of Many Mansions, 1940).

06

“I told to the House of Commons — as you may re-
member almost exactly a fortnight ago — that the worst
possibilities were open” (Their finest hour, 1940).

“The whole fury and might of the enemy must
very soon be turned on us” (Their finest hour, 1940).

2. Metaphors indicating the call to action and the
manifestation of support. Despite the large number of
metaphors with negative connotations, W. Churchill’s
speeches are aimed at raising the spirit of the people.
Therefore, most expressions in the figurative sense
have a positive shade and influence on the audience
with their imagery, for example:

“I feel sure that our cause will not be suffered to
fail among men” (Blood, Toil, Tears and Sweat, 1940).

“The Dutch — whose services to European freedom
will be remembered long after the smear of Hitler has
been wiped from the human path — stand along their
dykes, as they did against the tyrants of bygone days”
(House of Many Mansions, 1940).

“The day will come when the joybells will ring
again throughout Europe” (House of Many Mansions,
1940).

“We have fully informed and consulted all the
self-governing Dominions, these great communities far
beyond the oceans who have been built up on our laws
and on our civilization, and who are absolutely free to
choose their course, but are absolutely devoted to the
ancient Motherland, and who feel themselves inspired
by the same emotions which lead me to stake our all
upon duty and honour” (Their finest hour, 1940).

“We abate nothing of our just demands; not one
jot or tittle do we recede” (Their finest hour, 1940).

The prime minister assessed the situation and added
emotionality to his speeches by such stylistic device
as epithet. Based on the classification of epithets by
V. Moskvin, it has been determined that Winston Chur-
chill used newspaper (journalistic) and book epithets
according to stylistic colouring [4, p. 31].

The newspaper epithets have a clear military tone:
extreme urgency, united strength (Blood, Toil, Tears
and Sweat, 1940), strengthened solidarity, decisive
factors, remarkable signs, victorious nations (House of
Many Mansions, 1940), despotic control (Their finest
hour, 1940). The book epithets, on the contrary, are
characterised by fancy and fabulousness: ferocious
threats, very grievous losses, bygone days, rough dark
waters, waves of anarchy (House of Many Mansions,
1940), frightful dangers (Their finest hour, 1940).

Often the adjectives acting as epithets are used in
the superlative degree of comparison in order to attract
particular attention to the problem: the earliest oppor-
tunity, the most grievous kind, the greatest battles
(Blood, Toil, Tears and Sweat, 1940), the worst possi-
bilities, the finest troops, the highest service, the most
moving terms (Their finest hour, 1940). It is worth
noting that, speaking about enemies or the achieve-
ment of the British Army or its allies, the language of
Winston Churchill acquires the certain pathos: waves




// International scientific journal «Internauka» // N2 5(85), vol. 1, 2020

// Philological sciences //

of anarchy, shameful peace, superb / sublime Finland

(House of Many Mansions, 1940), disastrous military

events, magnificent service (Their finest hour, 1940).

To describe his enemies, W. Churchill used numer-
ous periphrases that described them as monsters and
killers: monstrous tyranny (Blood, Toil, Tears and
Sweat, 1940), criminal adventurers of Berlin, jaws of
peril, aggression and wrong (House of Many Mansions,
1940). These periphrases specifically refer to the coun-
try and its ruler (Germany (Their finest hour, 1940),
the Deutschland, Hitler, the Nazis (House of Many
Mansions, 1940)) or even give them a humiliating title
(gentry — a small nobility (Their finest hour, 1940)).
One of the most striking images of the enemy is the
image of the crocodile and hurricane in the “House
of Many Mansions”: “Each one hopes that if he feeds
the crocodile enough, the crocodile will eat him last.
All of them hope that the storm will pass before their
turn comes to be devoured” (House of Many Mansions,
1940). Pariphrases in political speech “Their finest
hour” (1940) refers to the United Kingdom: British
Empire, Mother Country, native land, island home,
ancient Motherland.

In these political speeches (“House of Many Man-
sions”, “Blood, Toil, Tears and Sweat”, “Their finest
hour”) such stylistic devices are also used:

e simile: “It is true that the Deutschland escaped the
clutches of our cruisers by the skin of her teeth, but
the Spee still sticks up in the harbor of Montevideo as
a grisly monument and as a measure of the fate in
store for any Nazi warship which dabbles in piracy on
the broad waters” (House of Many Mansions, 1940);

e personification: “Our faithful Asdic detector smells
them out in the depths of the sea and, with the potent
aid of the Royal Air Force, I do not doubt that we shall
break their strength and break their purpose” (House
of Many Mansions, 1940);

e metonymy: “I do not see how any of these factors can
operate to our detriment on balance before the win-
ter comes; and the winter will impose a strain upon
the Nazi regime, with almost all Europe writhing
and starving under its cruel heel, which, for all their
ruthlessness, will run them very hard” (Their finest
hour, 1940).

W. Churchill followed the tendency of using various
types of repetition:

e anaphora: “We have before us an ordeal of the most
grievous kind. We have before us many, many long
months of struggle and of suffering” (Blood, Toil,
Tears and Sweat, 1940);

e epanaphora: “And you must remember that at that
time the Germans had a magnificent battle fleet.
A fleet in the proportion of 10 ships of theirs to 16 of
ours” (Their finest hour, 1940);

e parallel structures within the sentence: “There,
controlling forces are at work which are steadily

keeping the seas open, steadily keeping the traffic
going” (House of Many Mansions, 1940).

Lexical and grammatical layer. The speeches of
Winston Churchill are full of modal verbs, most of
which indicate the obligation: “that we have to be pre-
pared in the Mediterranean” (Blood, Toil, Tears and
Sweat, 1940) and the persistent advice: “It must be
remembered that in the last war we suffered very grave
losses from mines” (House of Many Mansions, 1940).

In addition, he used gradation, i.e. the intensity
of modal verbs, using the first weak should, and then
must. Such an approach enhances the emotionality of
the speech and emphasises the criticality of the situ-
ation: “There should be no difficulty in this, owing to
our great superiority at sea /..that untiring vigilance
and untiring searching of the mind is being, and must
be, devoted to the subject” (Their finest hour, 1940).

Although the speaker did not conceal the horror of
the war and the cruelty of hostile action, he neverthe-
less promoted hope, faith and, sometimes, confidence
in victory. This idea was embodied by W. Churchill in
such lexical units as to hope, to trust, to feel sure, to
have no doubt (House of Many Mansions, 1940), to feel
oneself more confident, to have no reason to doubt,
to expect, undoubtedly, to look forward confidently
to, to believe (Their finest hour, 1940).

Syntactic layer. The next characteristic feature of
political speeches is the use of parenthentical clauses
or expressions. They help the speaker to make logical
transitions from one subject to another, emphasise
the consequences or causes of a problem, and create a
coherent speech. In the speeches of W. Churchill, they
are expressed by modal words and adverbs (indeed,
however, therefore, certainly, perhaps) (House of
Many Mansions, 1940; Their finest hour, 1940), and
the combination of words with prepositions (in addi-
tion, above all, at the worst) (House of Many Mansions,
1940; Their finest hour, 1940) or with the infinitive
(to put it mildly) (Their finest hour, 1940).

At the same time, his political speeches are full of
various parenthentical clauses, which specify and
supplement the content of the sentences:

“We, the aggrieved and belligerent Powers who are
waging war against Germany, have no need to ask for
respite” (House of Many Mansions, 1940).

“During the great battle in France, we gave very
powerful and continuous aid to the French Army, both
by fighters and bombers” (Their finest hour, 1940).

The peculiarity of completing his speeches is the
application of the imperative: “Let us therefore brace
ourselves to our duties” (Their finest hour, 1940).

To sum it up, Winston Churchill’s speeches are
rich in lexical and stylistic devices which he used to
infuence society and achieve his goals. In addition to
this, W. Churchill believed, unsurprisingly, in the
romantic power of speeches. He wrote that if a man’s
oratory was powerful enough he would become an “in-
dependent force”. He said a speech should be brought
to a climax through a “rapid succession of waves of
sound and vivid pictures” [1, p. 220].
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Conclusion. The work has described how Winston
Churchill’s speeches influenced society and what lex-
ical and stylistic devices were used by the speaker to
achieve his goals. Winston Churchill used a significant
amount of political, economic and military vocabulary;
two types of metaphors indicating a critical situation
and a tense period or indicating the call to action and
the manifestation of support; numerous periphra-
ses to describe his enemies; simile; personification;
metonymy; parallel structures within the sentence;
epanaphora; anaphora; modal verbs, most of which
indicate the obligation; parenthentical clauses or ex-
pressions; complex sentences and imperatives.

During the hard times of the Battle of Britain, Win-
ston Churchill’s speeches showed their staying power
by holding British morale together. They knew what
they were fighting for and that the hope of much of
the world laid on their shoulders. Using that strength,
they managed to outlast the Germans repeated bom-
bardments and, ultimately, won the skies over their
home. Five years later, the British and their allies had
won the war. Europe was free again and the darkness
that had threatened the world was pushed back into
the breach from which it came. Winston Churchill’s
words had a powerful effect on its audience and he
delivered them when they needed them most.
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IHTEPHET-JUCKYPC IK HOBUM TUM KOMYHIKALYT
WHTEPHET-ANCKYPC KAK HOBbIV TN KOMMYHUKALIUU
INTERNET-DISCOURSE AS A NEW TYPE OF COMMUNICATION

AHoOTaUifl. Y cyyacHux HiMeLbKOMOBHMX 6102aX BUKOPUCTOBYETbCSA BENMKA KiIbKICTb C1iB, 3AMO3MYeHUX 3 AH2AINCHKOT
MOBY, L0 3yMOBJ/IEHO HECTAYel0 HiMeLbKMX CIiB gsl 4iTKOI Ha3BM, KOHKPETHO20 MO3HA4YeHHs C10Bd, a0 3ag/1sl 3HAXOGXEHHs
ONTUMAnbHO20 cnocoby nepegayi iHHopmavii, CTUMY/IIOBAHHS o Hei iHTepecy YNTaua. 3ano3nyeHHs € XapakTepHUM MPoLecom
g/151 BCIX MOB CBITY i € 03HAKOIO iX XUTTE3GATHOCTI. 3 PO3LUMPEHHSAM CPep gisbHOCTi OTPiOHA HOBA TepMiHOMORIS, SIKA i nepexo-
gu1Tb 3 Pi3HUX MOB Y HiMeLbKy. SIKLLO ABuLLE, sIKe MO3HAYaloTb HOBUM TePMIHOM € OKTYA/IbHUM, TO C/I0BO NepecTae BXUBATICS
TifIbky B npogecivinivi cdepi, a o020 BUKOPUCTAHHS LWMPOKO PO3MOBCIOGXKYETLCS Y NPeCi, Ha pagio i Ha TenebayeHHi.

KnoyoBi cnosa: IHTepHeT-gnckypc, 6102epCbKmii gUCKYPC, LLOGEeHHNKN, 2inepnoCuaaHH.

AHHOTaAUMS. B coBpemMeHHbIX HeMeLKOS3bI4HbIX 67102aX MCOoNb3yeTcs 60/bLLIoe KOMNYeCTBO C1I0B, 3AMMCTBOBAHHbIX M3 QH-
2/IMIICKO20 A13bIKA, Y4TO 00YCI0B/IEHO HEXBATKOM HEMeLKKMX C/10B GJ1S1 YeTKO20 HA3BAHMS, KOHKpeTHO20 0003HaYeHus! C10Bd, UM
§/191 HOX0)XXgeHus ONTUMAIbHO20 criocoba nepegayn MHPOPMaLMm, CTUMYIMPOBAHUS K Hell MHTepeca YuTaTens. 3aMmcTBOBA-
HMe eCTb XapaKTepHbIM MPOLEeCCOM GJ/1sl BCex 3bIKOB MUPA U SIBASIETCS IPU3HAKOM MX XM3HECnocobHocTu. C paciumpeHmnem
cgep gesiTeNbHOCTM HYXKHA HOBASi TEPMUHONI02MS, KOTOPAsi NePeXOgUT U3 PA3HbIX A3bIKOB B HeMeLKuiA. ECm siBeHue, KoTopoe
0003HA4atoT HOBbIM TEPMUHOM SIBSIETCS AKTYA/IbHbIM, TO CI0BO nepectaeTt ynoTpebsiTbCs TONbKO B MPO$eccnoHanbHol cge-
pe, a e20 MCro/b30BAHMeE LIMPOKO PACHPOCTPAHSIETCS B MPecce, Ha pag1o 1 Ha TeneBUgeHUN.

KnioueBble cnoBa: VHTepHeT-guckypc, 67102epckmii gUCKYpC, GHEBHUKM, 2UMePCChbIIKM.

Summary. Modern German-language blogs use a large number of words borrowed from the English language, which is due
to the lack of German words for a clear name, a specific word designation, or to find the best way to convey information, stim-
ulate the interest of the reader. a sign of their viability. WITH the expansion of the fields of activity requires new terminology,
and moves from different languages to German. If the phenomenon that is denoted by the new term is relevant, then the word
ceases to be used only in the professional sphere, and its use is widespread in the press, radio and television.

Key words: Internet-discourse, blogging discourse, hyperpower, diaries.

OJleHHUK — IIe (hpopMa po3mOBii, 1110 BeAETHCA

BiJ mepIroi ocodu, y BUTJIALL IITOJIEHHUX 3aINCiB,
caMe TOMY 3a3BMUYAM TaKi 3alImcu Cy4acHi ogiam, 1o
onucyoTheA. [I[oeHHUKY BUCTYIIAIOTDH K KaHPOBUHA
PisHOBUI XYyIOKHBOI ITPO3Y i AK aBTOOioTpadiuHmit 3a-
TIUC peasbHUX 0Cib Ta € JKaHpPOBOIO (JOPMOIO, IO IEePeae
IVHAMIYHY aBTOXapaKTepUCTUKY. 3a Kjaacudikairieio
Baxrina, mogeHHNK BiZHOCUTHCS A0 IEBHUX MOBHIX
JKaHPiB, BOJIOJi€ CXOKUMU PUCAMU 3 CAMO3BiTOM —
cmoBiamo Ta aBToOiorpadieto. IllogeHHMKOBA PO3MIOBi AL
TIOETHYE B cO01 03HAKM YCHOTO Ta MIMCHMOBOTO MOBJIEHHS,

BiZHOCHUTHCA [0 JIiT€PATyPHO-PO3MOBHOT'O TUITY MOBHU.
ITix Iarepuer-mogennukom (blog) posymitors Be6-caiiT
9y MOTO0 PO3MIiJ, e BHAXOAATHCA JaTOBaHI aBTOPCHKI
3anucu MyJIbTUMeAiMHOIO XapaKkTepy, PO3TalIoBaHi1
Y 3BOPOTHOMY XPOHOJIOTIYHOMY TOPAJKY, 3 MOYKJIUBiC-
TIO BaJINIIINTY KOMEHTapi 0 3aUCiB Ta MePerIaHyTH
0CcO0JIMBUH 3amKC HA OKPeMiii BeO CTOpiHIIi.
«ducrypc — Iie cKJIaJHe KOMYHiKaTUBHE ABU-
e, AKe IMOeAHY€E B co0i He JUIlle TEKCT, aje i eK-
cTasmiHrBicTruHi haKkTOpPU (3HAHHA IIPO CBiT, IyMKH,
YCTaHOBKH, ITiJi ampecaHTa), AKi € HeoOXigHUMM
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IJis PO3YMiHHA TeKcTy» [b, c. 8]. Ilix 6s1orepcbKuM
AUCKYPCOM PO3YyMi€ThCs IePCOHAJIBbHUN XPOHOJIOTiU-
HuY [HTepHET-ITOJEeHHUK PO3AYMiB aBTOpa-0orepa,
y AKOMY BiH my0JiKye mocTu (OCHOBHI TOBIJOMJIIEHH )
Ha (OHI AKUX CTBOPIOIOTHCSA MEBHI AUCKYCii (Y KO-
MeHTapAx) [5].

Po03BUTOK KOMII'IOTEePHUX TEXHOJIOTii Habupae obep-
TiB, TOMYy BUBUeHHS [HTepHET-JUCKYPCY Ta BUOKPEM-
JIeHHA HOBOT'O HATIPAMY JIIHT'BICTUYHUX AOCJIiI;KEeHDb —
InTepHeT-IiHIBiCTHKY B CCTEMi r'yMaHITApDHUX 3HAHD,
Ha ChOTOMHIIIHIN JeHb cTae Bce OiIbII AaKTYaJIbHIM.
OxpeMuM ;xaHpoM [HTEepHET-INCKYPCY, TAKUM IK: (O-
pymam (H.T. JIykaIeHKo), KOMII IOTePHUM KOoH(pepeH-
niam (0. M. T'anmuukina), Inreprer-noBunu (H. B. Koso-
mienn), 61oram (T. M. 'epmarnoBa, K. B. JlagyTkima),
Iuarepuer-mogenuukam (C. B. 3a60poBchKa), MpUCBA-
YeHi JocIimKeHHd.

CrynifoioThbed JiHTBOKYyabTypoJoriusi (O. B. JIy-
TOBMHOBA) Ta reHmepHi ocobauBocTi (A. H. Tafi-
dyanina, O.B. T'opomko, JI. ®. Kommaniesna)
IarepreT-gucKypcey. OcobBa yBara 3ocepesKeHa Ha J10-
caimreHHAX [HTepHET-AMCKYPCY 3 TTO3UILi 1 KOTHITUBHO-
mepeKJIaganbKoro, 3icTaBHOTO Ta KOTHITUBHO-TIpar-
matuuHoro miaxoxnis (B.T'. 3rypeska, JI. JI. CiraBoBa,
JI. @. Komnauesa).

B mm3sIi gocaigkeHb KOHIEITYOJIbHO OCMUCTIOIOTHCS
Taki 3acagHuUi MOHATTA [HTepHET-KOMYHIKaIIil, AK
rineprekcrt (O. M. Tanuukina, P. oyxkirc, M. B. Pogsisx,
I:x. Henbcon). Buxomsauu 3 11boro, MOKHA 3pOOUTU BU-
CHOBOK, IT10 Y (histosoriunmx cTyniax nouatry XXI cr.
CTBOPEHO BiIOBiTHI TeOpeTHUHI 3acagu Ta HAKOIIMYEHO
eMIIipuYHNY MaTepias Aja BUBUEHHS BipTyaJIbHOI KO-
MYHiKaIlii, 1o cTBopioeThea B Mepeski [areprer. Came
IaTepHeT-IUCKYPC € JOCUTDH HEOTHOPIZHUM, TOMY Cepe
mpobJieM, AKi OB’ A3aHi 3 HUM, YBasKHOTO CTABJIEHHA
HAYKOBIIiB MOTPe0y€e MUTAHHA HOTO CTPYKTYPHU Ta Xa-
PaKTEepHUX PUC, III0 BUPI3SHAITH MOT0 3 MOMIiXK yCix
iHIMIUX TUIiB AUCKypey [5].

3a CBOE€I0 BHAUYIIICTIO TA PEBOJIIOIi THUM BILJIMBOM
Ha MOBY II0gBa IHTepHeTy NIPUPiBHIOETHCA JO CTBOPEHHSA
npykapcekoro BepcraTa M. I'yTTenGeprom, a 0co6I1MBOC-
Ti MepeKeBOro CIIIIKYBaHHSA SAIOTh IIiICTaBY TOBOPUTU
po popMyBaHHA TPeThOI (popMU MOBJIEHHSA IIPOMiKHOI
Mi’K YCHUMU Ta MIMCEMHUM MOBJIEHHAM [2].

Ha cyuacHomy eTami po3BUTKY HayKOBOI AYMKH
OUCKYPC BHAXOAUTHCA B IIEHTPi yBarm HU3KU I'yMaHi-
TapHUX HayK: JIHTBicTUKU, (hisocodil, mcuxosiorii,
JiTepaTypo3HaBCTBa, II0JiToa0rii, eTrHOrpadii, Teopil
KOMYHIiKaIIii ToIo.

¥ cyuacHi#l HayIli AUCKYPC TPAKTYETHCA AK CKJIaTHE
ABUIIE, 110 CKJIAJAETHCA 3 YUaCHUKIB KOMYHIiKaIrii,
cUTyaIllil CIIiJIKyBaHHA i caMOT0 TEKCTY.

Iamumu cioBaMu, IMCKypPC — Iie abcTpaKTHUH iH-
BapiaHTHUU ONUC CTPYKTYPHO — CEMaHTUUYHUX O3HAK,
10 peaIi3yeThCcad B KOHKPETHUX TEKCTaX.

Imeanom, 0 AKOTO CJIif IPArHYTHU B IIPOIECI KOMY-
Hikamii, € MaKCIMaJbHO MOXKJINBA BiAMOBiAHICTE Mixk
IVCKYPCOM AK aOCTPaKTHOIO CHCTEMOIO ITPABUII i AucC-
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KypcoM (abo TeKCTOM) AK KOHKPETHUM BepOaJIbHUM

BTiIEHHAM IIUX TPaBUII.

B cyuacHiii ninrsictuni IHTepHET-IUCKYPC TPAKTY-
€ThCcsA mo-pisHOMY. BiH podymieThea AK:

1) KOrHiTHBHO-KOMYHIKAaTHMBHUI IIPOCTIip;

2) rimobanmbHA Mepeska, B AKill 3acobaMu eJIeKTPOHHO-
To KaHaJIy IIepeiavi faHUX i rinepTekCcTyaabHOTO
MeXaHi3My IX CTpyKTypuaaIlii Ta MapipyTusarii
3a mormomoroio (rmapa) BepbaabHUX 3ac0o0iB 3mitic-
HIOETHCA KOMYHIKaTUBHA B3a€EMO/id, II10 XapaKTe-
PHUBYETHCS 3aMiHOIO peasTbHOT0 00pasy BUTAJaHUM
TEKCTOM, IT10 mo0yTye B IuTepHeT cucTemi. B sxomy
KOMYHiKaTHBHA YCTAaHOBKA Bimobpaskae cy6’eKTUBHO
0COOMCTiCHY aBTOPCHKY MO3UILi10, 3MOAEeILOBAHY
3 BpaXyBaHHAM ICUXOJIOTIYHUX, JIHTBICTUYHUX Ta
TeXHOJOTiuHUX (haKkTOopiB [5];

3) mporiec CTBOPEHHSA TeKCTiB B CYKYITHOCTI 3 Tparma-
JIHTBiCTUYHUMHU, COIIOKYABTYPHUMU Ta IICUX0JIO-
riuammMu (pakTOpaMu; IijJiecIpAMOBaHa colliajlbHa
Iis, 110 BKJIIOUA€E B3aEMOJIiIO JIOel Ta MeXaHi3sMu
ix cBimomocTi- KorHiTUBHI npomecu [1];

4) ckJamoBa TEKCTOBa CHCTEeMa, 3yMOBJIeHA eKcTpa-
JIHTBICTUYHUMU COIIOKYJIBTYPHUMU (PAKTOpPAMU
i cmenu(ivyHOIO CUTYAaIli€I0 BCTYIIY B MOBJIEHHEBUX
KOHTaKT 3a TOIIOMOTOI0 KOMII IoTepa Ta iHITNX eJIeK-
TPOHHUX IIPUJIAJIiB IK KOPUCTYBAaUiB OJUH 3 OMHUMU
B Mepeski InTepHeT, TaK i KOpUCTyBaUiB 3 JUCKYP-
cuBHUM IHTEepHeT mpocTopoMm [5].
3a H.T. JIykaienkoM, CTPYKTypHa opraHisaIisa

IaTepHET-TUCKYPCY BUBHAYAETHCA TilIEPTEKCTOM, IIT0

€ PiBHOBUIOM TEKCTOBOTO JOKYMEHTAa, OKPeMi YaCTUHUI

SKOTO 3B’ A3YIOTHCA 34 JOIIOMOTOIO TillepIIOCUIaHb.
TinepmocunaHHA i TEKCTU TOBiAOMJIEHD AK CTPYK-

TYPHIi eJleMeHTH rinepTekcTy HaOyBarOTh MOBHOTO

TpeACTaBIeHHS Y BUTJIAA €JIeKTPOHHOTO TOKYMEHTAa.

T'inepnocunauua InTepHET-TUCKYPCY ABIAIOTH COO0I0

Tepesik abo CIIMCOK KJIIOUOBUX CJIiB UM CJIOBOCIIONIYUEHD;

migKpecsieHe abo BumijieHe KOJIbOPOM KJIIOUOBE CJIOBO

(CJI0OBOCTIOTYUEHHA).

OcHOBHOIO (DYHKITi€I0 TineprocuIanug € 3abesme-
YeHHA MOYKJIMBOCTI HaBirarrii mo e1eKTPOHHOMY TEKCTY
[5, c. 80]. IToHATTA rimepTeKcTy BUHUKJIO BiTHOCHO
HeIaBHO y 3B’ A3KY 3 BUBUEHHAM €JIeKTPOHHUX TEKCTiB.
TepMiH « rinepTeKcT» BIepIlle BUKOPUCTAB BizoMui
aMepuKaHCBKUU colriojor, Qisocod, miorep iHdop-
mariinux Texuosorii T. Heabcon B 60- x porkax XX
CT. IJIsI TO3HAUEHHS TeKCTiB, IIT0 MAIOTh €JIEKTPOHHY
dopmy, IK paguKaIbHO HOBUM ctocib iHmpopmariii-
HOI TexHOJOTI i HOBMI MeTo myOIiKaIlii; 4aa «TeK-
CcTa BETBAIETOCA UJIU BBITTOJHAIONETO AeHCTBUA IO
s3ampocy» [3, c. 47]. OgHak, ak 3ayBa:xxye JI. IBaHOB,
rimepTeKkCcTH AK ABUINE iCHYBAJIU 3aJJ0BT0 0 IOUYATKY
enoxu IHTepHETY.

TunoBuM rimepTeKCcTOM JOMEPEIKEBOTO UaCy € Cy-
KymHicTh TekcTtiB CBaroro ITucbma. Ix Mosxua unTa-
TH He TiJIbKY JiHiHO, ajie i He JiHillHO, CIiayIoun
eKCILIIIITHO BKa3aHOMY y 0araTbOX BUJAHHAX KHUT
Craporo i HoBoro 3aBiTy mopsIKy acomiaTUBHUX ITOCH-
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JIaHb i mapaJeJbHUX MiCIlb, TOOTO TiIepPTEeKCTyaTIbHO
[3] Oxford Advanced Lerner*s Dictionary Busuauae
rineprekcT gk «Text stored in a computer system that
contains links that allow the user to move from one
piece of text or document to another» [4, cT. 766],
TOOTO 36epeKeHnH Ha KOMI I0TePi TeKCT, I110 MiCTUTh
TOCUJIAHHA 1 TO3BOJIAE KOPUCTYBaUeBi MepexXoauTu
Big ogHiel YacTUHU TEKCTY UM JOKYMEHTAa OO iHIIIOoI.
0. lanmukina, mpoaHaIi3yBaBIITU YMCJIEHHI MiAXOAM 0
MOHATTA «TiMEPTEKCT» TPAKTYE HOTO AK TEKCT i CUCTEMY
KoMau[ abo TOMOBHEHS 0 HbOI'0, AKi JJ03BOJIAIOTE 3IiiicC-
HIOBATHU PAJ OIepalliii: BugaaIaT, BUgiaaTu i v.a. [2].
TimepTekcT BKIOYAE JOTTOMIKHUY iHCTPYyMeHTapiit, 10
HaJJa€ MOYKJIUBiCTh IPUCKOPUTY OTPUMAHHS IOTPiOHOT
ingopmarnii. MaroTscsa Ha yBasi rpadiuni 3acobu Buai-
JeHHd iH(popManii (maparpadgemika) y Bursani mpudris
PisHOTrO THIY, CYIIPOBOAKYIOUi 3BHAKM, B TOMY YUCJIi,
imeorpamu, mosiMomasbHi pyOpUKYU — (pparMeHTH Me-
Jaonii, Bimeoksiny, suaamiuaoro o6pasy. H. B. Komomi-
€Ilb BUBHAUYAE TiIIEPTEKCT K HOBY (pOPMY TEKCTY, IO
XapaKTepUus3yeThbCA HeJiHINHICTIO, He3aBEPIIIEHICTIO,
IemeHTpaIi3aIien, MHOKNHHICTIO aBTOPCTBA Ta BBe-
JIeHHS CTOCYHKIB «aBTOp-UUTa4-CIIiBaBTOp» . I'ineprekcT
peAcTaBJIeHUE HabOpOM TeKCTiB, III0 MiCTATH BY3JU
mepexony MisK HUMU, IKi T03BOJIAIOTH 00MPATH MOBi-
JOMJIEHHS, II10 YATAIOTHCA a00 MOCIiJOBHICTD UNTAHHS
IaHOoTOo MOBiJOMJIEHHA. 3araJbHOBiIOMUM i ACKpPaBO
BUPaKEeHUM IPUKJIAI0M TilIePTEeKCTY CIYKaThb Be6-CTO-
piaku — moxkymenTu HTML (MoBa po3MiTKu rimeprek-
cTy), po3MileHi B esiekTpoHHiT Mepe:ki. [imeprexcru,
«TeXHIUHO» 3’€qHAaHi OWH 3 OJHUM alapaToM IIOCUJIaHb,
cJaim BiApisHATH Big TeMaTUUHO i opramisariiizo (amze
He « TeXHIuHO») 06’ € IHaHOI IOCJIiJOBHOCTi TeKCTiB,
HAIIPUKJIAM, CYKYITHOCTI PEIlJIiK BCiX yUaCHUKIB OyIb-
K01 fucKycitinoi rpynu. CTPYKTYPHUMU OJUHUIIAMEI
rimepTeKCTy BUCTYNIAIOTh BY3JIU Ta 3B’ IBKU.

Bys0J € 0CHOBHUM HOCi€M ceMaHTUYHOI iH(opMmaIil
i mpepacTaBiisfe OKpPeMUil 3aBePIIeHn T 6JI0K TiIepTeKC Ty,
B AKOMY KOMOiHy€eThCA iHopMaIlisa pisHUX 3HAKOBUX
CHCTEeM: TeKCTH, rpadika, 300paskeHHsd, aHiMaIisa, Mmy-
3uuHi Ta BifeoparmenTH. 3B’ A3KM BUKOPHUCTOBYIOTHCA
JIJIA TIOETHAHHSA BY3JIiB MiK c00010, BUBeIeHHA HA eKpaH
amicty Byaia. [tobanbHa 3B’ A3HiCTh IHTEepHET-TUCKYPCY
XapaxkTepusye 1oro B 1migomy. MaKpoOOgUHUIIEO TOCJTi-
IKeHHd [HTepHeT-AUCKYypCYy BBasKalOTh CANT, €MHICTD
SIKOTO AK JUCKYPCUBHOI ONMHUILI 3a6€3MMeUyeThCa HasdB-
HICTIO TAKMX CKJAJ0BUX: aJ[pPECAHT, afpecaT, 3MiCT, 110
BiZITIOBiTae mpu3HAUEHHIO CAUTY, METa OO0 CTBOPEHHA
To1to. OMMHUIEIO HUYKYOTO PiBHA € OKpeMa CTOPiHKa,
10 [aJi IOiIA€ThCA HAa CTOPIHKY IIle HUXKYOT0 PiBHA,
a CTPYKTypa Ma€ pafiaibHO- JIAHITIOXKKOBUM XapaKTep.
IaTepHeT- AUCKYpCY AK BUAY KOMYHiKaIil mpuTamManHi
pucH, 10 BUPi3HAOTH UOTO0 3 MOMiK yCiX iIHIIINX BUIIB
nuckypey. [lo Takux KoHCTUTYyTUBHUX o3HaK O. I'a-
JVYKiHa BiTHOCUTL:
1) enexTpPOHHUI CUTHAJ AK KaHAJI CIIIIKYBaHHS;
2) BipTyaJsbHICTB;
3) muCTaHTHiCTH, TOOTO BiAmaIeHiCTh B IPOCTOPi i B uaci;

4) omocepeAKOBaHICTh TEXHIUHUMU 3aco0amMu;

5) BUCOKUI CTYIIiHBb MPOHUKHOCTI, OCKIJIbKHY CIIyXauem,
cuiByuacHUKOM abo [HTepHeT-TUCKYpPCY MOKe CTaTu
Oyab-sKa JIIOANHA;

6) HaABHICTH rinepreKcry;

7) KpeosidoBaHiCThb, TOOTO IPUCYTHICTH B TEKCTaX 0y-
KBEHUX, 00pasHo- 30POBUX Ta 00Pa3HO — CIYXOBUX
KOMITOHEHTIB (KapTUHKH, ay/i0 — Ta BiJIeOBCTaBKM);

8) mepeBaKHO CTATYCHY PiBHOIPABHICTL YUAaCHUKIB;

9) mepemauy eMoIIiii, MiMiK¥ IOYYTTiB 3a JOIIOMOTOO
«CMARJINKIB»;

10) xombiHaIifo PiBHUX TUIIIB IUCKYPCY;

11) cmemudiuny eTUKY.

Herrto inmmoi mosutii forpumyersbed JI. M. I'purnierko,
AKa BUALIA€ KOHCTUTYTUBHI 08HAKY [HTEpHET-TUCKYPCY
yepes TaKi IMCKYPCUBHI mapaMeTpu: KaHaJ 3B’ A3KY,
KOMYHiKaTWBHA I[iJIb, TUII KOMYHIKaHTIiB, XPOHOTOII,
JKaHpOBa OpraHisaIlia AuCKypcy, JUCKYPCUBHA KapTUHA
CBiTY Ta MOBHE BTiJI€eHHA.

Jlo KOMyHIKaTUBHUX ITiJe TOCJIiJHUILA BiTHOCUTH
TIOIITYK, Ilepeaavy, o6roBopeHHA Ta 36epiranua iHdop-
Marlii, a TaKoK CHiJIKyBaHHA Ta pos3Baru. OcKiabKu
crinKyBaHHA B IHTepHET-IMCKYPCi cTUpAaE coriaibHi,
regepHi. BikoBi Ta iHIri o8HaKM, TO KOMYHIKaHTH €
CTaTyCHO piBHOIpaBHUMU. 'oBOpAYU IPO KAaHPOBY
oprasisariiro, BueHa IiKPECJIIIOE, 1110 [HTepHET-TUCKYPC
CTae KaHPOIIOPOI:KYI0U0i0 c(hepolo, 110 He TITbKYU 3a-
MO3WYYE iCHYIOUi, ajie I CIpUAE TOAB1 HOBUX JKaHPIB,
a aHaJi3 YKaHPIiB JIXKUTH B OCHOBI JOCJIiIXKeHHA KapTHU-
HU cBiTy. Ilix MmoBHUM BTiNnenHAM [HTEpHET-AUCKYDCY
PoO3yMieThCA iHTeTrpaIia B 10ro MeKaxX yCHOTO Ta IIH-
CeMHOI'0 MOBJIEHHS i BUHUKHEHHS HOBOI (hopMU MOBHOI
B3aeMOJil — yCHO-IHMCeMHOI'0 fJUcCKypcy. IHTepHeT-
IVCKYPC — Ile MacuB eJIEKTPOHHUX, ay/1i0- Ta BieOTEK-
CTiB B CYyKYIIHOCTi 3 eKCTPAIiHIBiCTUUHUMHU (PaKTOpaMU,
OB’ A3aHUX Mi’K COO0IO0 CHCTEMOIO IinepIoCcuIaHb,
IOCTYII IO AKUX 3a0e3MMeUyeThCA BXOJA0M B MepesKy [H-
TepPHEeT 3a JOIIOMOTOI0 KOMII I0Tepa YU aJIbTePHATUBHUX
MYJbTUMEAINHUX IPUJIALiB.

Himenbka MmoBa HaJeKUTh 4O BCECBiTHIX MOB, €
OIHi€I0 3 MO pPeHuX MOB ¥ EBpomneiickkomy Coiosi Ta
nocTiiiHo 3MiHIOETHCA. HiMernnbko MmoBa — 11€ o(hiriii-
Ha moBa B Himeuuwnni, IlIBeiinapii, ABcTpii, a Takox
y JlixTtemretini Ta JItokceMOypai.

OcrauHi poKu HaOy/IM HAHCYTTEBIITUX 3MiH, 0CO0IM-
BO 3 PO3BUTKOM IIpoIiecy ryiobaisairii Ta 3amosnue s
CJIiB 3 iHIITMX MOB, ITIePeBaKHO 3 AHTJIiNCHbKOI. AHIJIi-
3U3MU € JJeKCUYHOIO €IHICTIO, SKa 3aI03UUeHa 3 aHT-
JificbKol un aMmepuKaHChKOi MoBU. CaMe 3aI03MUEHHSA
SABJISAIOTH CO00I0 HANBAMKINBIIIINH IIIIAX 40 30araueHHs
moBu. Heostorismu, AKi BUKOPUCTOBYIOTH B HIMEITBbKiH
MOBi — ITe mepeBaXHO CJIOBA iHIITOMOBHOTO ITOXO/[KeH-
H4, 1110 YBiNMLJIN B Cy4aCcHUH HiMeIIbKMI MOBHUH apeaJ
pas3oM 3 HOBUMU PeUaMU Ta MO3HAUEeHHAMU. AHTIifichbKi
3am03WYEHHS IIPEICTABJIEHI ChOTOIHI (DAKTUYHO Y BCiX
rajys3dax JKUTTEAIATBHOCTI JIOAWUHY, TIPOTE IEPIITi MicIld
TIOCimaloTh TaKi: pekjgama, TeXHiKa, CIOPT, KOMI I0Tep,
3MI, 30KkpeMa :KypHaJIU.
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BaxauBy poJib y 6iIbIITOMY BUKOPUCTAHHI aHTJIi-
IM3MiB Bifirpae Toi (paKT, 1110 aHTJIiIMICbKA € IIEePIITO0
1HO3eMHOI0 MOBOIO B IITKOJIi Ta BBA’KAETHCA CBiTOBOIO
MOBOIO, ITT0 Bupakae ycmix. Came 11ie € IpUINHOIO TAKOTO
3araJIbHOBKMBAHOT'O BUKOPUCTAHHsI, 00 IeBHi CJI0Ba, K
TIPaBUJIO, MAIOTh 3HAYHUM IPECTUIK cepell MOJIOi, 3BY-
YaTh CBi’KO, MO-HOBOMY Ta OpUTiHaJAbHO. KosKHa MoBa
mparHe CTUCJIOCTI, a IeAKi aHTJIifichbKi cJ10Ba KOPOTIIi
Ta 3PyYHIiIIi y BUMOBI, HisK HiMenbki [2].

Tpeba po3TIAHYTH BUKOPUCTAHHS aHTJIIIIN3MiB
Yy CTPYKTYPi 3aT0JI0BKiB Ha MaTepiaji 6J10TepchKOTo
IUCKYPCY.

Ha choroxuimuiii nens 6;10repeTBo HabyBae Bee 6iIb-
IITOT0 TIOIITUPEHHA y 6araTbox KpaiHax cBiTy, 0co6JI1BO
cepeJ MOJIOZ].

CamMe ToMy BUKOPUCTAHHSA aHTJIINU3MiB HabyBae
Bce 0iJIBITTOTO TIOMUPEHH ¥ 6araTbox Kpainax cBiTy,
0CO0JIMBO cepejl MOJIOI.

IIpoTe BuHVKAa€E IeBHUH PAL IUTAHb:

1) uyu He 3acMiuye TaKa TEHIEHI[iA O AaHTJIOMOBHUX

CJIiB HiMEeIbKYy MOBY;

2) y akmx cepax 3pocyo iX BUKOPUCTAHHSA ITIOPiBHAHO

3 IHINUMU POKaMU;
3) y AKUX BUNIaJKAaX JOPEUHE BJKUBAHHA aHTIIIIU3MIiB.

3aJia goIiabHOI BiATIOBiAl Ha HUX GYJI0 B3ATO Pis-
Hi Buau cyuacHux HimenbkomoBHEuX 0soris (Travel
on Toast, der Postillon, Sprengsatz, Happy Mind
Magazine) Ta gociigsxeH0 0cOBJIMBOCTI BUKOPUCTAHHA
Ta BXKWBAHHSA IHIITOMOBHUX 3aIll03WYE€Hb ¥ CTPYKTYPi
3aroJIOBKiB.

Ha croropninruiii qeHs Bei cepn JTI0ACHKOL AiATBHO-
CTi 3a3HAIOTH ITOCTiMTHOTO PO3BUTKY, 1 HOBi CJI0Ba Ha[XO-
IATH Y HiIMEIIbKY MOBY MaliKe 3 KOYKHOI cpepu :KUTTA
giopuuu. Cyuacui 3MI € mocepegHuKkamMu y mirparrii
3aT03UYEeHb 0 CUCTeMU MOBU pelnumrieHTa. Came BoHUI
iH(OPMYIOTH IIPO TeXHIUHI Ta TEXHOJIOTIUHI HOBUHKU
CyYacHOTO CBiTY, HaJJalOTh aKTyaJIbHY iH(opMAaIlito Ta
aZpecyIoTh i unTauesi.

Takum YMHOM 3HAUHA YaCTUHA 3all03WYeHDb HAJ-
XOIUTH A0 JIEKCUKOHY 0araThboxX BEPCTB HaceJeHH,
migHinie i 7o JiTepaTypHOI MOBH.

Amnaiis Ha MmaTepiaJi 6,10TepChKOTO IUCKYPCY 03~
BOJINB BUOKPEMUTH HACTYITHI TeMAaTUYHi TPYIIX 3aI10-
3UYEHUX JIEKCUUHUX ONUHUIb:

TexHiuHa JeKCUKA:

Password — mapoJib IJ1s BXOIKEHHS B CUCTEMY;

Spam — cmawm;

Software — mporpamHe 3a0e3meUeHHS;

Help Center — menTp gomomoru

Android — omepariiina cucrema i miardopma gy
MOOiMBEHUX TesedoHiB;

Equipment — obnaguanu4;

Camcorder — Bimeokamepa;

USB-Kabel — kabeub g4 DigKII0UeHHS 4O KOM-
m’oTepa;

USB Stick — ¢uremka;

I-phone — miuis cmaprdoHis;

/2

Touchscreen — cexcopHUii eKpaH;
Laptop — mopraTuBHU# KoM 10TED;
Update — mopmepHizallisi, OHOBJICHHS;
User — ropucryBau;

Account — akkayur;

Download — saBaHTa)xyBaTu;

E-Mail — esnexTpoHHa mOIITAa;

mailen — HazcuIaTH €JIEKTPOHHUM JINCT;
Facebooken — 0yTu y comiajbHill Mepexi;
Gadget — ramxer;

Login — jyorin;

Online — O0yTu y Mmepexi.

ITosiTuuHa Ta CycHiJIbHA JIEKCHKA:

das Peaskeeping — 30epekeHHA MUDY;

Political Corractnes — mosriTnyHa KOPEeKTHICTH;

der elder Statsman — mocBigueHuil moJaiTHUHUHI
misa;

die Pressure-group — BILIMBOBA IPyIIa, 1110 BUABJISIE
TUCK HA yPAI;

Die Round — table — Konferenz — xoudepeHIris
3a KPYTJILM CTOJIOM;

Law-and-Order — 3aKOH i TOpAmOK;

Apartment — xBapTupa;

Slogan — Jyr03yHr;

der Goodwill — npuxmIbLHICTE; TOOPOSUUIUBICTE,
nobpa BosA

Kongres — xoHrpec;

Image — imimx;

das /der Overkill — ageprwnii morenia ajs 6ara-
TOPA30BOTO 3HUIIEHHS TPOTUBHUKA;

der Hardliner — mpuxujabHUK »KOPCTOKOI JiHil
B HOJIiTHII;

das Fundrising — 36ip mo:xepTByBaHb (Ha 0jaro-
mitiHi 1mimi);

das Pairing — maprHepcbKa TaKTHUKAa;

agreement — TOMOBJIEHiICTB, 3T0/a;

add-on — momaTox;

adden — momoBHIOBATH;

armchair shopping/online shopping — po6uTu mo-
KYIOKU yepe3 Mepe:ky IHTepHeT;

Lobby organisation — oprauisaris 106i (rpymnu
JIONIeN, AKi IPeACTaBIAIOTD Ta Bi/ICTOIIOTH y IIEBHUX
opraHisamiax neBHi iHTepecn);

Community — cmiBaBTOPCTBO;

advantage — mepeBara;

disadvantage — Hemoik.

MoogiskHa JeKCHKa:

heavy — ocobiuBo cunbHMA, [OOPHUl, JOCTORHMIMA
3aXOILIEHH;

outsider — ayrcaiimep;

teamwork — KoJleKTHBHA/CIIiJIbHA IIPAIL;

best — xparuii;

break — mepepsa;

happy — pagicuuii, mmacaunsuii;

dick — (mysxe) mooOpe;

Trend — mMomHMI TPEHT;
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flop — mposaur;

amiisement — poaBara, mycTi 3a6aBu;

hit — xiT;

party — Beuipka;

fashionable — monmumii;

shoppen — KymyBaTu, XOOUTH 32 IIOKYIIKAMU;

outfit — omsar, moma, MaTu BUTJIAL;

favorit — ymro06menmii;

check — exsamen;

dancen — TaHIIOBaTH;

digger — mpyr, cuiBpobiTHUK, TOBAPHUII 3 POGOTH;

mega-in-(megahit) — myke cyuacuwmii, ocTaHHil
KPUK MOJN;

mega-out — 30BciM He cyuyacHUM;

hood — micuesicTs, paiion;

lobi — rportrri, posminHa MOHeT;

hip/hippig — my»xe cyuacHwuii, KJIacHo;

soft — mMaKwuii, rHyYKUil, KPOTKUI;

WOW — BUT'YK 3aXOILI€HHS.

Exonomiuna jJexcuka:

Stock — rosoBHMII KamiTau;

Discount-Preis — mina 3i 3HHXKO0I0;

Discounter — maraswuH, 1110 TOPT'Y€ 3a 3HUKEHUMU
mimamu;

Cash — roriBka;

das Merchandising — KomIIexc mip, 110 BXKMBA-
€ThCA AJ 30yTy TOBapY;

das Name— Produkt — npogyxT 6e3 ToproBoi Mapku;

das Produkt-Placement — posmiienss, 30yT ToBapy;

der /das Output — obcsr mpoaykinii, 1o BUIycKa-
€ThCA TMiAIPUEMCTBOM;

Konzern — koHI1epH ((hiHaHCOBO— IPOMUCIOBA I'PY-
IIa KOMIIaHiil);

Holding — xomausr;

Advertisement — persama;

Advertise — persiamyBaTu;

Know-how — HOy-xay;

Factoring — daxTopuHr;

der Crash — Kpusa;

der Headhunter — Toii, xT0 mepeBepO0OBye KepiBHIX
PoOiTHMKIB KOHKYpYyOUnx (hipm;

das lean Management (8ix aur. — lean — xyauii) —
€KOHOMHUY MeHeIKMEeHT, eKOHOMHEe BUPOOHUIITBO;

das Newkomer-Firma — mosozna dipma, 1o Bxe
IocArJia yCIixy;

das Management-by-out — Bukyn migmpuemcTa
#oro criBpobiTHUKAMY;

Leasing-Gesellschaft — smisunrosa ¢gipma;

Marketing-Firma — mapkeTrunrosa dipma;

Deadline — xpaitniii repmin (czaui maTepiaay TOIIO);

Exchange — ob6miu, 6ip:xa;

Added value — momana BapTicTbh, IOIATKOBUM I0-
IaTOK;

Crash — kpax, naginas OaHKY

Deflation — migBuIimeHHSA KyIIiBeJIbHOI CIIPOMOK-
HOCTi HaIllioHAJIbHOI BAJIIOTH;

Bonus — 6onyc;

Sponsern — CIIOHCOPYBATH;

Damage — 3HMIXKAa 3 I[iHU 3a IIOIITKO/YKEHNI TOBAP;
Investment — BKJIagaHHA rpoimeii;

Account — paxyHOK.

Jlekcuka, 0 BiTHOCUTHCA 0 chepu KyIbTyPH:
Track — Tpexk;

Soundtrack — cayuaTpex;

Backstage — sakyuricuuii, 3a KyJicamu;
Halloweenr — Xemnnosin;

Pub — ma6 (Ipraumis);

It-bag — cyuacua cymxka;

Hip-Hop — xin-xon (MosofiskHA KYJIBTYpPa);
Headliner — xemiaiianep;

Feng-Shui — (en-mryii;

Remake — pemeiik;

Jazz — mkas;

Release — peuis;

Disko — gicko;

Remix — pemixkc;

Blockbuster — 6sox06acTep;

Techno — TexHo;

Bestseller — GecTceep;

Danceflloor — TaHIIOBaJIbHA 34714}
Single — ciuru;

Japan-Style — SIOHCHLKMII CTUJIb.

CnopruBHA JIeKCHKA:

Wreslting — pecuinr;

Beach Volleyball — missxunii Bomeit6o;

Cross — Kpoc;

Skilanglauf — muxHineperonu;

Shaping — mrefiminr;

American fottball — amepurkaucsKuiit PyTo0.I;

Dribbling — mgpubJinr, Begenss M’ a4a;

Jogging — 6ir;

Fitness — ¢itHec;

Aerobic — aepo0bika;

Bowling — Goyuiinr;

Worldcup — Ky0oK cBiTy;

Transfer — mepexifn 3 ogHiel KOMaHIU YU KIyOy
B iHIINI;

Champions League — jira uemmioHis;

Joggen — 6ir KOKHOTO PaHKY;

Team — KomaHza;

Snowboard — cuoyGopx;

HaykoBa nekcuka:

Slang — cJeHr;

Collider — rosnaiigep;

Spacer — cmeticep (pyXJuBa YaCTUHA MOJIEKYJIN);

Hurricane — yparas;

AIDS — CHI[;

Deflation — gednrania (mcuxosoriuaunii cTaH Jt0-
IUHN).

JlopeuHicTh BUKOPUCTAHHSA aHTJIIITU3MiB 3yMOBJIIO-
€ThCA HacaMIlepes IiJboBOI0 ayauTopieo. BinpmricTs
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HEOJIOTi8MiB € He 3pO3YyMIiJIMMU AJIA JI0Ieii TeHCIHOTO
BiKy, caMe B TaKMX BUHOAAKAaX € JIOTIUYHUM YHUKAHHSI
ix BuKopucraunHsa. Mosonb, HaBIIaKW, 0X0Ue 3BEPTAE
yBary Ha 3arojIOBKHU, Je € aHTJIOMOBHI CJIOBa, a 3a ix
BiZICyTHOCTi, MOKe HaBiTh He 3BEpHYTH yBary Ha 3MiCT
BUKJIaJieHOTo MaTepiany. Byno gocrimsxerno 600 Bimi-
OpaHuX IJd aHAJi3y 3alI03UYEHUX OAUHUID, 3 AKUX
TmepeBasKHy Oi/IBITiCTS CTAHOBMIIA JIEKCUKA, TIOB’ A3aHa
came 3 TexHiuHOIO cheporo. [[pyre Mmiciie 3a IITPOKO
B)KMBAHICTIO iHIIIOMOBHUX CJIiB IIOCijIa MOJIOZiKHA JIEK-
CUKa, AKa 3a OCTaHHI pOKU HaOyBa€ Bce GBI CTPIMKOTO
posBuTKy. 3MI, aKi migAXOMII0I0TH TaHy TeHAEHITi0,
60T, K1 € TONYJIAPHUMU Ha CHOTOAHITITHIN TeHb, ITO-
IINPIOIOTHh BXXUBAHHA AHINIOMOBHUX 3aIlI0O3UYE€HB Cepen
Mac B iHImmx cepax (EKOHOMiKa, MOJITUKA, KYJIbTypa
iT.n.)OcHOBHE MUTAaHHSA, AHTJIIIIU3MU 3aCMiUYIOTh UK
36arauyyioTh HiMeIbKy MOBY, BUKJIUKAE Pis3Hi AucKycii
Ta He Ja€ YiTKOI ImiricHol BigmoBimi.

Taka TeHmeHIiA Mae 0e3JIiu AK mepeBar Tak i Hemo-
JikiB. MOKJIMBO HEOOXiAHO IPUUTH 4O BUCHOBKY, IO
Ty:Ky MOBY Tpeba moBaskatu. Buuru, aje i He 3abyBaTu
mpo pizuy. Caig minyBaTu Te, 1110 6yJI0 CTBOPEHO TIPe-
KaMu, He pYHHYIOUH I[bOT0, a TiIbKY BIOCKOHAJIOIOUOIO.

3aroJIoOBOK — HaWBaKJIMUBiNINiI 3aci0 IpuBepHEHHA
yBaru ymuTaua g0 myosaikaiii.

Oco6imBOTO 3HAUEHHS I BJACTHUBiCTL HaOyBae
B IuTepreTr 3MI, aKi 60pioThCcA 3a BiABiAyBaHHA CBO-
ix cafTiB i OyAb—AKUM CIOCOOOM HAMATAIOTHCA IPU-
BEPHYTU yBary 4muTauiB, 3aJyYUBIIIHN 1X caMe 10 CBOTO
Inreprer-Bumanua. Ilepexin uncieHHUX IPYKOBAHUX
3MI B esleKTPOHHUM (hopMaT, BUHUKHEHHA HOBUHHUX
OHJIaTH—PecypCciB BU3HAYUMJIO HOBi BUMOTH /10 3aT0JIOB-
KiB crareti. Ha nymry M. Koyisa, malikparii raserui
3aroJIOBKM He e(heKTUBHO (DYHKI[IOHYIOTH B IHTEpHETI,
a 3aBJaHHS OHJAWH-pegaKToOpa — BaOUTUME KUBOTO
yuTaya, a caMe MaIlIuHy — TOOTO MOIITYKOBY IPOrpamy,
1100 TiABUIITUTY PiBeHDb BimBigyBaHoCTi catiTy. Came 11e
1 e sanmopyxkoto fioro ycuinrsocti. Xoua indhopmaTuBHA
(yHKIIiA 3aTr0JIOBKA BUXOAUTH HA IEePIIUH IIJIaH, IPOTE
eMOIIiTHO-eKcIIpecuBHA (DYHKI[iA BCe K TAKU HE BTpa-
YyaeThCA. 3a3BUUAl 3aT0JIOBOK MiCTUThH KJIIOUOBI cJI0Ba
i HaBiTH MOJKe CIIYyT'yBaTU OCHOBHUM JKepesioM iHdop-
marii. 3a gaHuMu gocaigHuKis, 60-80% KopucryBauis
ysaraJii He YUTAIOTh TEKCTY HOBUH YU CTATEH, 4 OTPUMY-
IOTh HeoOXimHY iH(opMaItito julie i3 3aT0JIOBKIB caiTy.
B IuTepHeT-BUaHHAX MOXKE BUKOPUCTOBYBATUCA ap-
ceHaJ eKCIIPeCUBHUX 3ac00iB yBUPasHEeHH 3ar0JIOBKiB
IpyKoBaHUX BumaHb. O00B’ A3K0OBOIO YMOBOIO IIPU ITHOMY
€ OKPEeCJeHHA B 3ar0JIOBKY T€MMU CTATTi, HOPYIIEHO1
aBTOpoM mpobsemu. P. Kpelir sakuKaB fOTpUMYBaTH-
csA TOJIOBHOTO IPABUJIA: «3aT0JIOBOK MOKe PO3BaKaTH
YUTaUiB, ajie He 38 PAXYHOK iX iH(opMyBaHHS» .

Yurau, neperiaagaouu [HTepHeT-BUJaHHA, 6AUNTD
mepe cob0I0 JTUIIIE caM 3aT0JI0BOK. T00TO, 1O TPOYNTAH-
Hda myOsiKallii Bin mepeiine, AKI0 Oyae BIIeBHEHUI, 110
cama TeMa € oMy mificHo mikaBor. Tomi AK ApyKoBaHe
BHUIOAHHA IIPUBEPTAE yBary umravda He TiIBKU 3aTr0-
JOBKOM, a i ijfocTpallieio, muTaToo abo K MeBHUMU
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pAaaxamu B TeKcTi ctaTti. CTuaicTuyHi 3acodu, AKi Bike
IaBHO e(eKTUBHO BUKOPUCTOBYIOTHCS aBTOPAMHU B 3aT0-
JIOBKAaX JKYPHAJIICTCHbKUX MaTepiajiB, cTaau 06’ eKToM
mocaimsxeHHA 6ararbox MoBo3HaBIiB (M. MypaTtosa,
0. 1. IToromapis, O. A. Ctumri). Ocob6JIuBOCTi CTBO-
PEHHA OHJIAH — 3ar0JIOBKiB TaKOK aKTUBHO PO3TJIA-
IaloThCa TaKUMU BueHUMH, AK O. Am3sin, P. Kpeiir,
M. Koyuas. IIpoaHasridyBaBIliu 3aroJioOBKu [HTepHET-
Bumanusa «Spiegel online» 3a ocranHi gecATs POKiB
(2010-2020) 103BOSAIOTH 3POOUTHU PAM 3araJbHUX
BHCHOBKIiB. 3arajbHa MOJeJIb 3ar0JI0BKiB cTaTeil — I1e
nepenycim sickpaBa Ha3Ba, AKa Ma€ eMOI[iTHO 3aXOTLIII0-
BaTH i B IEK1JIBKOX CJIOBaX PO3KPUBATHU CYTh MaTepiasry
a00 K MicTUTH HATAK Ha IPobJIeMy:
e Wo Forscher echten Actionfilm (ex1irs, 60i10BUK)
«Transformer» erschaffen;
e American Football (amepukancsruii pyrdoma): 6 Super
Tom Brady
e Gesundheit: Chill (sigmounas)mal, Mama.

Yacro, 11100 moeaHATH B 3aT0JIOBKY iHQOPMATUBHY
Ta eMOIiHO- eKCIIPECUBHY (DYHKIIi1, aBTOPU BJAIOTHCA
IO TaKOl cXeMMu: B IIepIIili yacTUHi 3ar0JI0BKa BUKO-
PHCTOBYETHCA IIEBHUH CTUJIICTUUHMI 3acib i3 MeTOO
BILUIMHYTHU 0e3IocepeIHbO Ha YBaTy UUTava, HAIPUKJIAT,
rpa HacaMIlepeJ iHITOMOBHUX CJIiB. A npyra Bixe —
irgopmye po camy MmoAito:

Chatbots (moeguauus nBox aurainmusmis: chat
irobot — Geciza Ta podor): Diese Roboter organisieren
ihre Freizeit;

Milliarden-Deal — (cupaBa naminbsa): Walt Disney
kauft Teile von Fox — Konzern;

Harschweather — (cyBopi morozui ymoBu: Kanpusu
moroxu abo & moronui Bubpurm): Der Schnee geht, das
Hochwasser kommt [5].

3BUUaiiHO, 3aT0JIOBKY PECYPCY € HacaMIepes He ca-
Moo iH(opmaIlliero, a Juire HaTAKOM, JAI0YU TaKUM
YMHOM MOJKJIMBICTb 3pO3yMiTH, Y1 HAJIEIKUTH TeMa CTaTTi
IO KoJia 3alliKaBJieHb uynTava uu Hi. Baxxausuwm daxr-
TOPOM IIPU IILOMY BBasKaeThCA 00i3HAHICTL ynMTaya i3
OCHOBHUMU MOLisIMH, II10 BiOYBAIOTHCA B CYCIILIBLCTBI.
BuxopucranHa MOBHOCTIIICTUYHUX 3aC00iB IpU3HAUEHE
ILJIsI TOTO, 11100 IOCUJINUTH 1ieH iHTepec i mepeKoHaTu -
Tayua 3BePHYTHUCA IO BUKJIAAeHOro MaTepianay. OCHOBOIO
BepOaJILHOTO BTiJIEHHS 3aT0JIOBKiB IHTEepHET-3KYPHAILY €
3araJbHOBYKMBAHA CTUJIICTUYHO HEUTPAJIbHA JIEKCUKA.
CTuricTUYHO MapKOBaHy JIEKCUKY Ta YKUCJIEHH] Tponu
aBTOPY BUKOPUCTOBYIOTH Y 3aT0JIOBKAX 3/€0iIbIIIOTO,
1100 JOCATTH ipoHii, capkasmMy UM HaBiTh KapTy. Haii-
aKTUBHIiIIe BUKOPUCTOBYIOTHCS TAKOXK Y 3aT0JIOBKAaX
IuTepHeT-BUIAHD AHTIININ3MU, AKI MicTATE y c00i po3-
MOBHI JiekceMu a0 KaproHisMu. Y KUBaHHA TOTiOHUX
JeKceM HaOJIMIKYe 3aTOJIOBKHU [0 *KUBOTO MOBJIEHH,
30i7bIITy€e JOBipY YUTaUiB, MTO3BOJISAE IIEpPEIaTH B 3a-
TOJIOBKY aBTOPCHKE CTaBJIEHHS 0 onTucyBaHoro. IIpo-
Te, iCHYIOTD 1 HEJJOIIKY BUKOPUCTAHHA TAKUX JEKCEM.
PosmoBHaA ieKcuKa i sKaproH 3HAUHO 3HUIKYE PiBEHD
MOBHOI KyJIbTypu Buganusa. Came TOMY iX BXKMBaHHA
3yCTPiYaeThCA JOCUTH HE YACTO. ¥ TaHOMY BUIIAAKY
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IIJTKOM CJIYIITHOIO € fyMKa MmoBosHaBIsa O. A. Cruirosa,
00 BiH MOBHICTIO BiIKMa€ MOYKJINBICTh BUKOPUCTAHHSA
TaKUX CJIiB, 3a3HAUAIOUH, ITIO ITe «3aCBiAUye HAMaraHHA
SKYPHAJIICTIB 1 peJJakTOpPiB OTypaTU JIIOAAM i3 HUBBKUMU
MOBHUMHJ CMaKaMM, a TAKOJK BiIgaBaTy JaHWHY MOML Ha
BYJIbTapHUN, 3HUIKEHUN CTUIb.» ¥ 3B’ SI3KY 13 ITOSIBOIO
HOBUX CYCIILJIBHUX ABUII i TOHATD, IIT0 iX IT03HAYAIOTD,
aBTOPU EKCIIEPUMEHTYIOThH Y 3aT0JI0OBKaX 3 HEOJIOTi3MaMuU:
e Bitcoin-Panik Crash (kpax) beim Kryptogeld?
e B nanomy Bunanry Heosorismom € Kryptogeld.
BucnoBku. ABTOpPU cTaTelt JOKJIAAAIOTh MAKCUMYM
3ycuJjib abu 3ar0JIOBOK iX CTATTi CKJIaJaBCs 3 IKOMOTa
MEHIIIOI KiJIbKOCTI CJIiB, ITpU IIbOMY IIeperaBaB iH(Op-
Mallio mpo AKYy HaeThbcdA i mpuBepTas g0 cebe yBary
yuTaya TakK, abu ymTay, mob6aunBIIYN 3aT0JIOBOK BiKe
O0yB 3allikaBJIeHUI TPUAOATU Ta3eTy i IPOUUTATU caMe
Ty CTATTIO, 3aTOJIOBOK SIKOI TOMY BUIAaBCHA IIiKAaBUM
3 inopmartifinoi Touku 3opy. B 3B’ A3KY 3 1M, mepe-
KJIaJlay Ma€e rapHO PO3YMITH 3MiCT ra3eTHOT'O 3aTOJIOBKY

i BMiTH rapHO Ta IpaBUJIbHO HOT0 IlepefaTu 3 MOBU
OpuTiHAJy HA MOBY HepeKJany. Am:xe IJid 3aT0JIOBKiB
HiMeIbKUX ra3eT XapaKTePHUM € Te, 110 3aT0JOBOK
MOJKe MAaTH IIOABIHMIT 3MicT, TaK sIK KOMOiHAaIidg cIiB
migbupaeThcsa TaKUM YMHOM, 110 34 3MiCTOM MOKHA
3po0UTH a0COTIOTHO IPOTUIIEKHI ITePEKIAIN, TOMY Ty Ke
BaXKJIMBO BifuyBaTH Iel HI0aHc. [lepexkaagay mocTiiitHO
IIOBMHEH ITaM’ ATaTH IPO 0COBJIMBOCTI BJKUBAHHS YaCO-
Bux (hopM B 3arosoBKax. Kosm MmoBa fieTbca Ipo Jito,
AKa BXKe BimOyach, aje B HeJaJIeKOMY MUHYJIOMY, TO
BUKOPUCTOBYETHCA TEIEPINIHi yac, Taka popma Hib6u
HaOJMIKae ynTaya 0 IeBHUX MOMil Munysaoro. Iasa
MMO3HAYEeHHS Mal0OyTHLOTO Yacy 3aroJIOBKiB 4acTo BU-
KOpPHUCTOBYEThCA iHQiHiTHB. BiTunsuani Ta 3apyoiskni
repMaHiCTH Bil3HAUaIOTh, IO CHOTOIHI HiMeITbKa MOBa
0CcO0JIMBO iHTEHCUBHOT'O BILIUBY 3 O0OKY aHTJIiChKOI
MOBU, HacaMIlepes il aMepuKaHChKOTO BapiaHTy, 110
3HAXOAUTH CBill MPOAB HA (POHOJIOTIUHOMY, JIEKCUIHOMY
Ta CEMAaHTUYHOMY PiBHAX.
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AN ANALYSIS OF THE LEARNER’S SPOKEN
LANGUAGE FOR NON-NATIVE SPEAKERS
IN MILITARY ENGLISH

Summary. The English language is a global language and applied as a language for specific purposes nowadays.

IHWE

Not only English for specific purposes but also the graduators should know General English. The target of assess-
ment was to observe the English language ability of a class as a whole and evaluate aspects of language develop-
ment the class needs to focus on. As it was impossible to observe all aspects of a class, the research was concen-

trated on grammar, pronunciation, vocabulary and discourse. The research consists of two main Sections. Section 1
analyses interaction between theoretical background and language usage. Section 2 is divided into two subsections:
first subsection considers the following aspects of the spoken language: grammar, pronunciation, vocabulary and
discourse; second subsection presents an assessment of the learner’s spoken language, held among cadets. Finally,
a conclusion deals with propositions for enhancing the learner’s spoken language.

Key words: spoken language, linguistic knowledge, language competence, grammar, pronunciation, vocabulary,

discourse.

Introduction. The third-year cadets have English
classes from Military English Campaign 2 course-
book and workbook. The book corresponds to level 2
Functional to STANAG 6001. Being the second-year
cadets, they learnt from Military English Campaign
1 and got a Level 1 Survival.

According to the language development scale of
STANAG, Level 1 has the following characteristics:

Vocabulary: Adequate for routine courtesy and
minimum practical needs related to travelling, ob-
taining food and lodging, giving simple directions,
asking for assistance.

Listening comprehension: Adequate for very simple
short sentences in face-to-face situations. May require
much repetition and a slow rate of speech. Fails in
situations where there is noise or other interference.

Grammar and pronunciation: Errors are frequent
and may often cause misunderstanding.

Fluency: Adequate for memorized courtesy ex-
pressions and common utterances. Otherwise lacking.

Level 2 is characterized:

Vocabulary: Adequate for simple social and rou-
tine job needs as giving instructions and discussing
projects within very familiar subject-matter fields.
Word-meanings often unknown, but quickly learned.

Listening comprehension: Dependable in face-to-
face communication within well-known subject-matter
fields and in common social contexts. Sometimes re-
quires rewording or slowing of conversational speed.
Incomplete in the presence of noise or other interfer-
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ence. Seldom adequate to follow a conversation between
two native speakers.

Grammar and pronunciation: Meaning is expressed
accurately in simple sentences. Circumlocution often
needed to avoid complex grammar. Foreign-sounding
pronunciation very noticeable but usually does not
interfere with intelligibility.

Fluency: Often impaired by hesitation and groping
for words [1].

The research was held in mid-term curricular, so
cadets do not obtain knowledge of Level 2 in full but
have skills in Level 1. That is why it is necessary to find
abalance in evaluating the learner’s spoken language.

Section 1

According to Scott Thornbury, “...the skill of
speaking comprises extralinguistic knowledge, such
as background knowledge of topic and culture, and
linguistic knowledge, including discourse knowledge,
and knowledge of grammar, vocabulary, and phonol-
ogy” [2, p. 26].

Linguistic knowledge is defined as obtained lan-
guage competence in discourse, grammar, vocabulary
and rules of shaping the form and content of sound
systems. It is necessary to develop principles for in-
teraction among all these aspects.

Joan Bybee proposed basic principles for achieving
language competence.

The first principle is “Experience affects represen-
tation”. It means that there exist two types of usage
words: high-frequently and low-frequently. It would
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be possible to apply more or less different context for
changing the strength of words.

Next principle assumes that “mental representa-
tions of linguistic objects have the same properties
as mental representations of other objects”. Imple-
mentation of the assumption is hard for non-native
speaker because of different perception of proper-
ties, depending on what it belongs to analytical or
syntactical language. Nevertheless, the goal could be
achieved, applying strictly linguistic objects of the
target language.

The third principle states “categorization is based
on identity or similarity”. It is the best principle for
non-speakers to understand grammar rules of the tar-
get language, using more or less identity or similarity
of the mother tongue.

The fourth principle affirms that ‘generalizations
over forms are expressed as relations among forms
based on phonetic and/or semantic similarities”. Any
lexical topic should be presented through its general-
ization, enriching the target vocabulary with word-for-
mation, collocations, idioms, phrasal verbs, etc. in the
frame of certain lexical topic. The meaning of words
is given strictly in correspondence with the target
language. In this case it should recommend using the
target dictionary.

The fifth principle states that “lexical organization
provides generalizations and segmentation at vari-
ous degrees of abstraction and generality”. It means
the learning of words is connected with the norms of
pronunciation in the target language. It refers to the
necessity of taking phonetic and phonological knowl-
edge into action through phonetic exercises, listening
or watching authentic learning material.

Finally, last principle is that “grammatical knowl-
edge is procedural knowledge”. The studying of the
target grammar should base on logics, simplified
structures in recognition and gradually in procedure
[3, p. 6-8].

Development of spoken language abilities absolutely
connected with language competence, appropriating to
the target language. Phonetics, phonology, grammar,
lexicology and stylistics are fundamental background
in success of learning process.

Section 2
Subsection 2.1

Firstly, A Dictionary of Phonetics and phonology
defines pronunciation as “a manner in which speech
sounds, especially connected sequences, are articu-
lated by individual speakers or generally speakers”
[4, p. 291].

Pronunciation is a way a language, a particular
word, or a sound is pronounced. It includes the sound
of the language, stress, rhythm and intonation. The
pronunciation of English phonemes is very hard for
non-native speakers, especially the vowel system, which
is classified 1. by stability of articulation: monoph-
thongs, diphthongs, diphthongoids 2. by position of a

tongue: a. horizontal position: front, mixed or central,
back; b. vertical position: high or close, mid or half-
close, low or open, 3. by position of the lips: rounded
or labialized and unrounded or non-labialized vowels,
4. by length: short or long. The consonant system is
easier than the vowel for non-speaker, but at the same
time, it has some peculiarities, for example, absence
of dental sounds in Ukrainian.

Next, David Crystal’s A Dictionary of Linguistics
and Phonetics gives a notion of “grammar” in versatile
meanings, but as a traditional interpretation defines as
“alevel of structural organization which can be studied
independently of PHONOLOGY and SEMANTICS, and
is generally divided into branches of MORPHOLOGY
and SYNTAX. In this sense, grammar is a study of the
way WORDS, and their component parts, combine to
form sentences” [5, p. 217-218].

Grammar is a set of rules that define how words are
combined to form acceptable units meaning within a
language. In contrast to Ukrainian, the English lan-
guage demands strict word order. There are grammar
notions in the English language that do not exist in
Ukrainian such as articles, gerund, causative form, etc.
The problem question is when grammatical phenomena
is in both languages but has different meanings, for
instance, modality.

Thirdly, vocabulary is a set of words or group of
words (collocations, lexical chunks) we learn in the
foreign language or the words that a person knows or
uses. It is very important to pay learners attention on
meaning of words in formal and informal styles. It is
obvious that some meanings of words have descriptive-
ness, some — are specified in place, time or manner.
Some words have quite different notion that causes
perception of words incorrectly.

Finally, discourse is the use of language in speech
and in writing in order to produce meaning. The im-
portant point of discourse is ability to apply all aspects
of language in accordance with the norms and rules of
the target language. The development of speaking skill
is impossible without phonetics, phonology, grammar,
lexicon and style.

Moreover, the level of complexity gradation should
be well-structured, consequence and have logical inter-
connection between all stages of the learning process.

Subsection 2.2
Profile of the learners:

The assignment was held on January 31, 2020.
The group of learners, whose spoken language was
evaluated, consisted of 12 third-year cadets, aged
twenty. The basic learners’ book is Campaign, level
2, according to STANAG.

The group is almost even, pre-intermediate level.
Some cadets have more fluency in the target language.
Learning styles, abilities, experiences and aptitude are
slightly different, as in any other group.

The learners find it easy to use language standard
phrases and active vocabulary referred to group’s
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level. So, the group needs more practice, encourage-
ment and help.

Topic: Visiting the Headquarter.

Language focus: asking and giving directions how
to get to...

Objective: revising previously taught vocabulary;
practice in giving directions; develop fluency in prac-
tice; ear training; using authentic video to build aware-
ness of verbal communication.

Grammar

It is concerned that asking and giving directions is
closely connected with the Imperatives, modal verbs
need, could, would, should and using the Prepositions.
Cadets have some knowledge in these grammar points.

Firstly, it must be said that the Imperative form
was put into practice correctly.

S1: Should we turn left?

S2: No. Go straight two blocks and then turn right.

Secondly, there are no difficulties in using could,
would for asking directions,

S1: Excuse me, how could I get to Pecherska Square?

S2: Would you go on foot or by bus?

but as for giving directions the usage of modal
verbs were spontaneous. The influence of L1 caused
inappropriate usage of modal verbs. The sentences
sounded awfully.

S1: How could I get to the nearest post-office?

S2: You need to turn left over there.

As a modal verb, need expresses absence of obli-
gation but necessity, and without — to (bare infin-
itive). So, the meaning is “You have no obligation to
turn left over there.” It raised two questions. First,
if there is no obligations turn left over there, what
should I do? Second, if someone asks the way to the
nearest post-office, what obligations or necessity do
you say about? The interference of L1, taken together
with non-knowing the meanings of modal verbs, may
account for a majority of grammar mistakes which a
cadet made when giving direction.

However, some students have difficulties with the
usage of prepositions. Given examples show that most
errors are concerned confused prepositions that have
slightly or quite different meaning.

S1: Cross Lesya Ukrainka Boulevard, turn right.
Denis School is in among KFC and the chemist. (not
among, but between).

S2: Go straight ahead to Vladimyrska Street, cross
it. You see a monument to Hrushevskiy. Institute of
Philology is near it. (more correctly next to)

Nevertheless, the group demonstrated ability to
interact successfully, carrying out the communica-
tive task.

Pronunciation
During the lesson, a group demonstrated a problem
in phonological aspect. Their speech was monotonous
without any intonation, stress, rhythm. The broad
and narrow vowel sounds [2], [e] articulated and pro-
nounced without any differences. [¢:] sounded as a

/3

mixture of [0o] and [jo], for example, turn [tjon]. The
dental sounds [0] resembled more soften [z] versus [0] —
[s]. Some cadets articulated consonants[1], [t], [d] with
palatalization, and [w] pronounced more similar to [v].
The mother tongue has a great influence on learners
because the English and Ukrainian/Russian languages
have different sound systems and articulation base.

Throughout the lesson the cadets asked questions
and gave replies. Sometimes it was not easily to guess
what sentence is affirmative or question and where is
full stop or question tag. There are tones neither falling
nor rising in questions, for example, Where dis the
nearest post office? instead of Where is the nearest p
d ost office? The main difference in intonation of yes/
no questions and wh- questions is the placement of the
high pitch accent, which falls near the beginning or
mid- sentence in Ukrainian/Russian, but closer to the
end, on the focus word, in English.

Nevertheless the ear training task was success-
fully completed by learners. The task was to watch a
video and say who give an answer in question how to
get to.... The video was produced by Real English and
titled “Can you tell me the way to...?” The interviewer
asked one question to ten different people. The video
was watched twice. Cadets demonstrated that they are
able to perceive the target language speakers by ear.

Vocabulary

First of all it should be noticed that cadets applied a
different range of lexical items: fixed phrases, phrasal
verbs, collocations. Lexical problems could be divided
into three kinds of errors: false friends, confused words
and homophones.

Most frequent error was false friends, for instances,

S1: How could I get to Prospect Peremogy?

S2: Excuse me, where is Gymnasium # 3?

The word “prospect” has a meaning of “the possibil-
ity or the idea of something that will or might happen
in the future”, but not a road. “Gymnasium” (“gym” a
shorten form) means “a building with equipment for
doing exercises”, rather than educational institution.
False friends denote words in the source and the tar-
get languages which are more or less similar in form.
The similar sounding causes misunderstanding and
sometimes laughing, but problem could be solved by
paying learners attention to the notion.

Moreover confusing words was caused by the inter-
ference of LL1. The following examples proved it, ‘on the
left/right’ instead of “to the left/right” or “Straight” in-
stead of “Straight ahead”. Both examples demonstrate
that the mother tongue, Ukrainian/Russian, strong-
ly interfere with the target language, e.g. “ua aiBo/
mpaBo” — ‘on the left/right’, “Ilpawvo!” — “Straight”.

Final problem was homophones that have the same or
similar sounding but differ in meaning. Some learners
expressed misunderstanding and then were confused.

S1: Where is the nearest inn? (inn — in).

Having heard the question, S2 was confused and
gave no reply. S1 understood what the problem was and
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substituted “inn” for “hotel”. The substitution led to
misunderstanding for English native speaker because
“inn’ — a small hotel in the countryside and “hotel” —
a place where you pay to stay when you are away from
home. So the problem is where you are looking for hotel
in the nearest countryside or the nearest place from a
position where a question was asked.

Generally, cadets demonstrated that their knowl-
edge of topic vocabulary is good and they are well-mo-
tivated in learning vocabulary.

Discourse

The group approved awareness and willingness to
interact with each other. Kiev residents actively helped
to non-Kiev residents in defining position of unknown
places. The atmosphere was open and friendly. Cadets
communicated with each other in polite and respectful
manner without any interruptions.

It should be noticed that learners actively expressed
their emotions by using interjections such as “Wow’,
“Oops”, “Oh” and expressions such as “ Really?”,
“Great”, “Not at all.”.

The sentences were simple, sometimes complicated
by the conjunction and. They were mostly well-struc-
tured, logically sequenced and correct in grammar.
However, it should be mentioned that some students
didn’t use conjunctive adverbs in full.

Regarding speaking styles, mostly cadets’ speech
was good in articulation but circuitous which naturally
caused pauses. Learners used formal style, expressing
their thoughts by means of standard phrases.

Conclusions. We suppose that the evaluation on
learner’s spoken language is the best to observe all

aspects of language in practice because it bases on
pronunciation, grammar and vocabulary. The group
demonstrated the ability to interact with each other
to perceive and handle information.

In general, cadets have communicative skills in
giving directions clearly, according to Level 1. They
apply them in correspondence with some basic vo-
cabulary, grammar models skills in giving directions
clearly, pronouncing sounds shows the interference
of the mother tongue greatly.

In addition, ear training is a very useful teaching
method for developing perceptive skills and training
understanding natural speed of speech. It was not
surprising that there was interconnection between
the velocity of speech and recognition of the context.
The higher the speed of speech is, the less context rec-
ognition is. It was not surprising that learners were
strongly disintegrated when they heard some phonetic
phenomena such as assimilation, sound alternations,
elision and reduction.

Obviously, there is time and practice for language
development, encouraging and developing their abili-
ties in language learning process by different kinds of
activities such as peer interaction, role-play, simula-
tions, brainstorming, information gap, storytelling,
playing card.

Furthermore, it would be a good idea if learners
focus on articulation and intonation, develop ear train-
ing gradually by watching authentic videos to enhance
listening and speaking skills. As a result, it would
definitely improve learner’s language awareness in
communication.
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CHiX MiATOTOBKY (DaxiBI[iB 3aI€KUTH Bil 6araThox

daKToOpiB, OMHUM 3 AKUX € cCAMOCTifiHa poboTa
cryaeHTiB. Huni 3pocTae piBeHb iHTEJIEKTyaIbHUX
3allUTiB CTYJEHTIB i BogHOUAC 3’ ABIAOTHCSA HOBi TeXHO-
JIorii HaBUAHHS, 3 AKMMU Mae OyTH 00i3HAHUN KOKHII
MaOyTHi# axiBelb.

CyuacHi nporpamu MiHicTepcTBa oCcBiTH i HAYKHT
VYkpainu 114 HaBYaJIbHUX 3aKJaliB BiIBOAATH HA ca-
MOCTiiHy poOOTY CTYZIEHTIiB IiJ KePiBHUIITBOM BUKJIA-
naua Bix 1/3 mo 2/3 3araabHOTO 00CATY HABUAJIHLHOTO
yacy. Ile € cBiTueHHAM TOTO, IIT0 caMOCTifiHa poboTa
BaKJIMBUY pe3epB NiABUIIIeHHA e(DeKTUBHOCTI IIif-
TOTOBKU creniagictiB. MoTuBaIisa cTygeHTiB 10 Ha-
BUYAJIBHOI AisIBHOCTI OyAe miABUIYBATHCEH 38 TAKUX

80

YMOB, AKIIO JIEKI[il Ta caMocTiiiHa poboTa He IyOJII00ThH
OZlHE OZHOTO.
OcHOBHUM 3aBIaHHAM BUKJIaJadya CTa€ He Perpo-
IYKTUBHE BUKJAJaHHSI Hab0py TOTOBUX 3HAHD, a OP-
raHisalia akTUBHOI CAMOCTiiTHOI pOOOTH CTYI€HTIB.
¥ HaBUaJIBHOMY IIPOIIEC BUMIIAIOTH JBA BULU CAMO-
cTifiHOI pOOOTH: ayAUTOPHA Ta IT03aayIUTOPHA.
CamocTifina poboTa CTyIeHTiB 3 BUIIIOI MaTeMaTUKU
BKJIIOUA€E B cebe:
® MiTOTOBKY M0 ayAUTOPHUX 3aHATH (JIEKIIiii, IpaK-
TUYHUX,) i BUKOHAHHS BiJIOBiIHUX 3aBAaHb;

® caMOCTiiHYy POOOTY HAJl OKPEMUMU TeMaMU HaBUYAJIb-
HUX JUCIUILIIH BiAIIOBiHO 10 HaBYAJIbHO-TeMAaTHU-
HUMH IJIaHAMU;
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e TIiATOTOBKY M0 IPAaKTUK Ta BUKOHAHHS 3aBIaHb, IIe-

pemdaueHUX IPAaKTUKAMU;

® BUKOHAHHSA MMChMOBUX KOHTPOJBLHUX POOIT, eJIeK-

TPOHHUX IIPe3eHTallill;

TiATOTOBKY J0 3aJIiKiB;

y4acTb Y HAyKOBO-TOCTiAHi#T pOOOTi.

Camocriiina po6oTa CTyIeHTiB, 3 OLHOTO GOKY-BU
HaBYaJBbHOI IIpaIlli, 3AificHIOBaHu 6e3 6e3mocepesn-
HBOT'O BTPYYaHHS, aJie i KePiBHUIITBOM BUKJIaaya,
a 3 iHIIoTO — 3acib 3aJMyUeHH CTYAEHTiB B CAMOCTIHHY
ni3HABAJbHY AiAJIBHICTH, (DOPMYBaHHA y HUX METO/iB
opranizarii rakoi gigaapHocTi. EQeKT Bix camocTiiitaol
Po6OTH CTYIeHTiB MOKHA OTPUMATH TiILKU TOMi, KOJIHU
BOHA OPraHi3yeThecd 1 peasi3yeThCcsa B HaBUAJIbHO-BU-
XOBHOMY TIPOIIECi AK I[1JIICHOI cucTeMu, 1110 IIPOHUBYE
BCi eTaniy HABYaHHA CTYJ€HTiB BUIill MaTEMaTHII].

B sasesxHOCTI Bif A3Kepesia 3aCBOEHHA Ta BiITBOPEH-
HA iHgopMallii MoKHa BUIIJIUTU TaKi IPyIIu METOIB,
K1 BUKOPUCTOBYIO IIPU BUKJIAJAaHHI BUIIIO1 MAaTEMAaTUKN:

1. MeTomu caMOCTiHOI HABUAJIBHOI SiAJIbHOCTI:
KOHCIIEKTYBaHHSA, CKJIQJaHHA IIJIaHy, HAITUCAHHA pe-
departiB, 3BiTiB, TOTIOBiAE.

2. MeTomu unTaHHA JTiTEpATypU: IOTEPEaHill Teper-
JAL JIiTepaTypu Ta HACKPi3HEe YNTaHHA.

3. MeToau mpaKTUYHOI CAMOOCBITHBOI AisATbHOCTI:
BUKOHAHHS MPAKTUYHUX 3aBIaHb, PO3B’ A3YBaHHI 3a-
JIau, caMOCTifiHa poboTa B ayauTopii.

CawmocriiiHa poboTa — ouH i3 060B’ A3KOBUX BUIiB
HaBYAJIbHO-III3HABAJIBHOI AiAJIBHOCTI CTY/IEHTIB, 1110 BU-
KOHYe (hYHKIIi1, cepes AKMX BasKJIWBE 3HAUYEHHA MAIOTh:

— HaBYaJIbHA, AKA IOJIATAE B ONIaHYBaHHI JriTepaTypu,
110 CIIPUsi€ GBI TTNO0KOMY OCMUCIEHHIO BiKe 3a-
CBOEHOI CyMU 3HaHb;

— IIi3HaBaJbHA, IPU3HAYEHHSA SKOI ITOJIATAE B OBOJIO/iH-
Hi HOBOIO CYMOI0 3HaHb, PO3IIUPEHHI MEX CBITOTJIANY;

— KOPHUTYIOua, M0 ITependadae OCMUCICHHA HOBITHIX
Teopili, KOHIIEMNI[i#, KaTeropii, miJxoiB 10 BU3HA-
YEeHHS CYTHOCTI BiJOMUX IIOHSATD;

— CTUMYJIIOIOYA, CYTHICTh AKOI ITOJIATAE ¥ TaKill op-
ramisarii caMmocTiiHOI po60THU, KOJHU CTYAEHT OT-
puMYye 3aJ0BOJIEHHSA BiJl pe3yabTaTiB Ii3HABAJIbHOL
IisIIBHOCTI;

— BUXOBHA, IO COPAMOBaHA Ha (POPMYBaHHA TAKUX
AKOCTEMN, AK BOJIA, IIIJIECIPAMOBAHICTh, BiJIIOBI-
TaJbHICTDH, JUCIIUIIJIiHOBAHICTD;

— PpO3BUBAaWUa, IO CIIPSAMOBaHA HA POBBUTOK CAMOCTIi-
HOCTi, TBOPYOCTi, JOCTI THUIIbKUX YMiHb OCOOMCTOCTI.

OckinbKM BU3HaUEHEe 3aBJAHHSA CTYJIEHT BUKOHYE
caMOCTilfHO, IJIAHYE CBi#l yac, MicIle i mopAA0OK 1oro
BUKOHAHHJ i 3afiMaeThCs I[1€I0 JiAJIbHICTIO CAMOCTiIHO,
6e3 KOHTPOJIIO 3a ITUM IIPOIlecoM 3 60Ky BUKJIagaua,
caMOCTi#iHy poOOTy MOJKHA Ha3BaTHU JIUIIIE YACTKOBO
KepoBaHo0. [Ipu 11boMy BapTO HATOJIOCUTH, IT0 CTYIIiHb
CaMOCTiHOCTI CTyJeHTiB IpU BUKOHAHHI Pi3HUX BUIiB
caMoCTifiHOI poboTu 6y/ie Pi3HNM Ha OKPEMUX eTarax
3aCBOEHHS MaTeMaTUYHUX 3HAHD 1 3aJIesKaTUMe Bi
INTaKTUYHOI, METOAUYHOI, TisHABAJIbHOI, POBBUBAIOYO]
Ta BUXOBHOI METH.

Camocriiiza poboTa CTYIEHTiB € CKJIaL0BOIO YACTHU-
HOIO HaBUAJBHOI poOOTH i Mae Ha MeTi 3aKpinIeHHA
i moryinbJeHHA OTPUMAaHUX 3HAHD i HABUYOK, TIOIIYK
i mpuadaHHA HOBUX 3HAHB, ¥ TOMY YUCJi 3 BUKOPHUC-
TAHHAM KOMII IOTEePHOI TeXHiKM, a TAKOK BUKOHAHHSA
HaBUYAJbHUX 3aBJaHb, IIi/[TOTOBKY A0 MaOyTHIX 3aHATS,
3aJIiKiB Ta icnuTiB.

VY cBoiti po0OOTi g TTOEeAHYIO PisHi BuaM iHAUBiAya b-
HO1 camMocCTiiiHoI poboTH, TaKi, AK MiATOTOBKA M0 JIeK-
Iifi, TPaKTUYHUX POOIT, BUKOHAHHA iHAWBiIyaIbHUX
3aBJlaHb, HAIMCAHHSA pedepaTiB, CTBOPEHHSA BIAaCHUX
IIPOEKTiB, MiATOTOBKA 0 3aTiKiB, icnuTiB. CaMocTifiHy
PO0OTY CTYIeHTH BUKOHYIOTH IK CAMOCTIiHTHO TaK i mapHo
abo B rpymax. I'pymoBa pobora migcuiioe (haKTop MOTH-
BaIrii i BBa€MHOI iHTeJIeKTYaJIbHOI aKTUBHOCTI, ITi IBUIITYE
e(PeKTUBHICTD ITiBHABAJIBLHOIL NiATBHOCTI CTYAEeHTIB 3aB-
IAKY B3BAEMHOMY KOHTPOJIIO i CAMOKOHTPOJIIO. ¥YUacThb
TmapTHepa icTOTHO mepebyI0Bye IICUXOJIOTi0 CTyAeHTa.
¥V pasi inauBiTyaabHOI MiATOTOBKY CTYIEHT CY0’ €KTUBHO
OITiHIOE CBOIO MiAJBbHICTH AK IIOBHOI[IHHY 1 3aBEPIIIEHY,
ajie Taka OIliHKa MOXKe OyTu TOMUJIKOBOo0. [Ipu rpy-
OBi# iHAMBiAyaabHIiN POOOTI BimOyBaeThcAa rpymoBa
caMoIIepeBipKa 3 MOJaJIBIIIO KOPEKI[i€l0 BUKJIagaya.
Amnpobarris Takoro eJieMeHTy oprauisairii BizoyBasach
IIpU IPOBeJleHHI BiIKPUTUX IPAKTUUYHUX 3aHATTDH 34
Temor0 «O0unCcIeHHA BUBHAUEHOT'0 iHTerpany», «'panu-
ma ¢pysKIii» Ile gpyra janka camocTiiiHOI HaBYAJIBLHOL
IisTbHOCTI 3abe3meuye e()eKTUBHICTH POOOTHU B IILIOMY.
IIpu nocuts BuCOKOMY PiBHI caMOCTiiHOI pOGOTH CTYIEHT
caM MOJKe BUKOHATU iHAMBiAyaIbHY YaCTUHY POOOTH I
IPOJIEMOHCTPYBATH 11 MapTHEPY — OAHOKYPCHUKOBI.

s ycnintaoro (hyHKIIIOHyBaHHA CaMOCTiHHOI po-
0OTHU CTYAEHTIB A BUKOPUCTOBYIO: TO-TIEPIITe, KOMILIEK-
CHUU migxim mo opraxisarii Takoi gidgabHOCTI 3a Bcima
dopMaMu ayauTOPHOI poOOTH; TTO-APYTe, MOETHAHHA
Bcix piBHIiB (THHOiB) camocTiitHOI po6oTH; IO-TPETE, 3a-
OesmeueHHA KOHTPOJIIO 32 AKiCTI0O BUKOHAHHSA (BUMOTI'H,
KOHCYJIbTAILi1) i hopMU KOHTPOJIIO.

Big opranisarii camocTifinoi po60oTHu CTyIeHTiB 0a-
raTo B UOMY 3aJIe)KaTh Pe3yJIbTaT 3aCBOEHHSA 3HAHb,
YMiHBb Ta HABUUYOK CTYI€HTa, PiBEHb CAMOCTiNHOCTI,
pesyabTaTH HaBUAHHSA CTYAEHTIB Ta IX MaOyTHA mpaK-
TUYHA TiAJIbHICTD.

Opranisaiiiro camMocTi#iHOI poOOTH CTYAeHTiB HaMa-
raloch MiAIOPAIKYBATH IEBHUM BUMOTaM:

1) po3BUTOK MOTHUBAIIiliHOI YCTAHOBKHU Y CTYAEHTIiB.
YMOBOIO Oy Ab-IKOI ITiJTecupsaMOBAHOI AisIIbBHOCTI
€ YCTaHOBKAa — T'OTOBHICTH 0 MEeBHOI aKTUBHOCTI,
BUHUKHEHHSA K01 6e3I0ocepenHbo 3aJIeKUTD Bi
HAABHOCTI B JIIOAMHI ToTpebu i Bix 00’ €KTUBHOI cu-
Tyallii 3aJ0BOJIeHHA I1iel moTpebu. YcTaHOBKA Bin-
YyTHO BILJIUBA€E Ha XapaKTep i pe3yIbTaTu JiAabHOCTL
CTYZIEHTiB, CIIPUAE IIiABUINEHHIO e()eKTUBHOCTI Aiit,
aKTUBi3ye MUCJIeHHA, IaM’ AThb, POOUTDH CIPUNHATTA
TOUHIIIINM, YBary OLIBII 30cepeKeH0I0, CIIPAMOBA-
HOIO Ha 00’eKT nisHaHHA. ToMy 4 HaMararch CIpu-
ATHU BUPOOJIEHHIO ¥ CTYAeHTa BHYTPiMITHBOI TOTPeon
B IIOCTitiHi# caMocCTitiHi# po6oTi;
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2) cucrematuuHicTh i 6e3nepepBHicTh. TpuBasa me-
pepBa y poboTi 3 HaBUAJIbHUM MaTepPiaJioM HeTaTUBHO
BIIJINBA€E Ha 3aCBOEHHA 3HAHb, CHPUUYUHSAE BTPATY
JoriuHOrOo 3B’ A3KY 3 paHile BuBueHuM. He cucre-
MAaTHUYHICTH CAMOCTifiHOI POOOTU YHEMOIKJIUBJIIIOE
MOCATHEHHA BUCOKUX Pe3yJbTaTiB y HaBUaHHi. Tomy
CTYZEHT IOBUHEH HE BUITYCKATH 3 II0JIA 30PY SKOJHUX
OUCITUILIIH, BMiJIO HOEIHYBATY IX BUBUAHHI;

3) mocaimoBHicTh y pobori. ITocrigoBHiCcT O3HAUAE
YiTKY YHOPAIKOBAHiCThH, UEPTOBICTh €TaIiB pobo-
T1. PO3KumaHicTh Ta 6€3CUCTEMHICTD TOPOIKYIOTH
TIOBEPXOBiCTh 3HAaHDb, YHEMOKJINBJIIOIOTH TPUBAJIE
3amaM’ ATOBYBAHHSA IPOUYUTAHOTO;

4) mpaBuUJIbHe IIJIAHYBAHHA CaMOCTiHiHOI poboTu. HiT-
KU IJIaH JOTIOMOJKe pallioHaJIbHO CTPYKTYPYyBaTH
caMOCTiliHy PoOOTy, 30CepeIuTUCA Ha HAaliCyTTEBI-
MIUX TUTAHHAX;

5) BUKOpPUCTAHHA BiJTTOBiAHWX METOHiB, CIIOCO0iB
i mpuiiomiB po6oTu. BaraTo cTyeHTiB IpaIooOTh
13 KHUTOIO0 HEITPABUJIBHO, YUTAIOTH TEKCT i Bigpasy
3aHOTOBYIOTH, HAMATAIOUMCH 3aIaM’ ATATU ITPOYUM-
TaHe. 3a TAKOTO MiAX0AYy irHOPYEThCSI HaWBaKJIM-
Bimuii ejeMeHT caMOCTifiHOI po6oT — TaAuboKe
ocMmucJieHHa maTepiany. Ile mpusBoguTH 10 TOTO, IIO
CTYAEHTU 3aCBOIOIOTH MO0 IIOBEPXOBO, IM CKJIATHO
Ha IPaKTUIll TOBHOIO MipOIO 3aCTOCYBaTH TEOPilO.
Y HuxX opMyeTHCA IIKiIMBaA 3BUYKA HE yMaTH,
a 3amaM’ATOBYBATH, 110 TAaKOK HETAaTUBHO BILIMBAE
Ha pel3yabTaTU HAaBUAHHA;

6) KepiBHUIITBO CaMOCTiliHOIO POGOTOIO CTYIEHTiB.
OcHoBHUME (hopMaMu KePiBHUITBA CAMOCTiHHOIO
po6OTOI0 CTYIEHTIiB € BUBHAUECHHS ITPOTPAaMHUX BU-
MOT 10 BUBUEHHSA BUIIO] MaTEMaTUKM; OPi€HTYBaH-
HA CTYJIEHTiB Y IePeJiKYy JIiTepaTypu; IPOBeAeHHA
TPYMOBUX Ta iIHAWBIyaJbHUX KOHCYJIbTAILiN; OP-
raHizalig cuemniaapbHUX 3aHATH 3 METOIO BUBUEHHS
HaBYaJbHOI JiTepaTypu, IPUHOMiB KOHCIIEKTYBAaH-
H; TiArOTOBKA HaBYAJIbHO-METOAUYHO]L JIiTepaTypu,
pexomMeHgalliii, mam’ STOK, iHTeJIeKTyaJIbHUX KapT,
ONOPHUX KOHCIIEKTiB.

TexHosoria opranisaiii camocTiiiHol podoTu CcTy-
JIeHTiB BKJIIOYA€ BUKOPUCTAHHA iH(oOpMAaIiiHUX Ta
MaTepiaJbHO — TEXHIYHUX PecypciB, 110 BKJIIOYAE
B cee: MAPYYHUKY Ta TOCIOHUKHM; iHTEJIeKTyaIbHi Kap-
TH Ta OTIOPHI KOHCIIEKTH 3 JUCIIUILIiHN; KOMIT IOTepPHi
mpeseHTallil 3 TeM Kypcey.

Po3pobyenHi 3aBHaHHsa BiAIOBifal0Th HACTYITHUM
BUMOTaM: CUCTeMa AUAAKTUUYHUX 3aBIaHb IIOENHYE
pisHi ix Bunu. IIpu BukopucTaHHi IX 3aCTOCOBYIOTHCA
pisEOMaHiTHI npuitomu B oprazisaii camocTiiinoi po-
0OTH CTYZEHTiB; IPU PO3POOITi AUTAKTUUHUX 3aC00iB,
0cobJIMBY yBary 3BepTaio Ha cumenudiky TeM, 1110 BUBYUA-
I0ThCA; 3aBJAAaHHA HOCATH IIJIICHUI XapaKTep; 3aBIaHHA
IOCTYITHI AJIsT BUPIIIEHHS X CTYIEeHTOM; 00CATY 3aBIAaHb
BPaxoOBYIOTh PiBEHBb NiATOTOBKY Ta ITcuxodisionsoriuni
0COOJIMBOCTI CTYIEHTiB TeXHIKYMY; TeXHOJIOTisA BUKO-
HaAHHA 3aBJaHb (DOPMYE y CTYJeHTiB IPAKTUUYHI HABUYKY
poboTu 3 pisHOMaHITHUMUY iH(pOPMAITHUMY JKepeia-
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MU; ¥ 3aBAAHHAX IIPOCJIiTKOBYETHCA B3a€MO3B’ 30K MilK

TeMaMU; CUCTeMAa 3aBIaHb CTPYKTYPYETHCA 3a CTYIIEHEeM

iX yeKJIamgHeHH (30iIbITeHHa 00CATY, 3MiCTy, A:KepeJt

3HaHb, CIIOCO0iB YIIPABIiHHA i KOHTPOJIIO); 3aBAAHHA

pisHOro CTyIIeHIo CKJIATHOCTI Ta 6araToBapiaHTHi.
®dopmu i MeTOAU caMOCTiHHOI pOOOTHM CTYIEHTIB,

Opo AKi AIJIoCA, yTBOPIOIOTH BiITIOBIAHY cuCTEMY 3a-

HATH CTyAeHTiB. BoHA, K IMOKa3yI0Th CIIOCTEPEIKEHHS,

poskpuBae ixHi TBOpuUi 34i0HOCTI, TOTY€E A0 AKTUBHOTO

TIOMIYKY, BUKJIUKAE MOTPeO0y BAOCKOHAJTIOBATH CBOIO

MalCcTepHIiCTh.

3a BeJIMKOT0 HaBUAJHLHOT'O HABAHTAKEHHA, Te(iliuTy
yacy BasKJIMBe 3HAUCHHA Ma€ AJId CTyAeHTa pallioHa b-
He TJIaHYBaHHA caMOoCTiiHOoI po6oru. Ilnan qomomarae
TPaBUJILHO PO3IOMIINTH, EKOHOMHO BUKOPUCTATH CBit
yac. OOTpyHTYBaHHA B HHOMY 00CATY, 3MiCTy, ITOCJTi-
JTOBHOCTi pOOOTH IPOTATOM IIEBHOTO Yacy Hajae poboTi
I1JIeCTPAMOBAHOCTi, TBOPUOTO XapaKTepy.

PamnionanbHe IaHyBaHHSA CTYAEHTOM CBOTO HABUAH-
HS 3aJI€KUTD Bil JOTPUMAaHHA HUM TaKUX IIePeIyMOB:

1. YMiHHA BiApisHATHU rOJIOBHE BiJ APYTOPATHOTO
B camocTitHi podori. Hacammepen HeobxigHo 30cepenu-
THCh Ha OIaHYBaHHI TOJIOBHUM MaTepiajioM, BiITTOBiAHO
CILIAHYBAaBIIM JIJId IILOTO CBilf uac.

2. 3ocepemKeHiCTh HA HaBUaHHI Bciel yBaru, Qisuu-
HUX 1 MOpaJIbHUX CUJI, ITYMOK, IIParHeHb.

3. IlimecmpamMoBaHicTh i parioHaIbHICTh BUKOHAHHSA
3aBJaHb CAMOCTiiHOI poboTH.

3MicT mosaayauTOPHOI camMocCTiiiHOI po60OTH BU3HA-
Ya€eThCA Y BiITIOBiTHOCTI 3 HACTYIHUMU i1 BUJaMI:

e J[/1a OBOJIOMiHHSA 3HAHHAMU: YNTAHHA TeKCTY (TIiApyd-
HUKAa, JOJATKOBOI JiTepaTypu, pecypciB InTepHeT);
KOHCIIEKTYBaHHA TeKCTY; HaBUAJIbHO-TOCTITHUIILKA
poboTa; BUKOPUCTAHHSI KOMII IOTEPHOI TeXHIKU Ta
IaTepHery;

e J[na 3aKpimJieHHA Ta cCUCTeMaTH3allii 3HaHb: podoTa
3 KOHCIIEKTOM JIeKI[ii; poboTa HaJ HaBUAJILHUM Ma-
Tepiajiom;

e Jliisa hoopMyBaHHA YMiHB: PillleHHA 3a/1a4 i BIIpas 3a
3pa3KoM; pillleHHs BapiaTWBHUX 3aBJAaHb i BIIpaB; BU-
KOHAHHA KpecJieHb, CXeM; BUKOHAHHSA PO3PaXyHKOBO-
rpadiuyHUX POOiT.

Ilpu nnanyBaHHI 3aBAaHb AJId I103aayAUTOPHOIL
caMOCTiiTHOI PO60OTH BUKOPUCTOBYIO TaKi TUIIU caMO-
cTiftHOI poboTH: BiATBOPIOBAIbHA (PEIPOAYKTHUBHA),
110 IPUITYCKA€E AJITOPUTMIUHY MiAJTbHICTH 32 3pDa3KOM
B aHAJIOTiIUHI# cUTyaIlii; peKOHCTPYKTHBHA, ITOB’A3a-
Ha 3 BUKOPUCTAHHAM HAaKOIIMYEHUX 3HAHB 1 BimloMoro
cmoco0y mii B YacTKOBO 3MiHEHOI CUTyAaIlii; eBpucTUUHA
(4acTKOBO — TIOIITYKOBA), IKA MOJIATAE€ B HAKOITNUEH-
Hi HOBOI'O IOCBiAy HisJIBHOCTI Ta 3aCTOCYBaHHI 110T0
B HECTAHIAPTHINA cuTyarii; TBopua, cupaMoBaHa Ha
dbopmyBanHA 3HaHb — TpaHCchOPMAILill i criocobiB KO-
CIIIHUIIBKOL JiAJIBHOCTI.

BukopucraHusa BiImoBiAHOTO HA CAMOCTiHHY POGOTY
yacy € cIpaBoio TBOpUoio. [lo6pe, KOJIU CTYAeHT y TIPO-
meci po6oTu BUpP0OIsAe BIaCHUI CTUIb, B3ABIIIN B 1OTO
OCHOBY HAYKOBY opraHisaiiiro npami. Ekornomii uacy
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CIIPUAIOTH 3HAHHSA OCHOB KOMII IOTEPHOI I'PAMOTHOCTI,
cucrteMu 3abe3neueHHA 000B’ A3K0OBOIO JIiTEepaTypoio,
BMiHHA IIpaIioBaTu 3 HelO.

Marepian nja caMOCTiiTHOTO BUBUEHHA, ITependa-
YeHUi poO0UNM HaBUYAJIBLHUM IIJIAHOM, BUHOCUTHLCA Ha
IifCyMKOBUY KOHTPOJIb IOPAL 3 HABUAJILHUM MaTe-
piajom, AKWi oIpambOBYBaBCA IIPU ITPOBEJEHHI Ha-
BUYAJBHUX 3aHATD.

MeTtoauuni maTepianu gasa camMmocTiinoi poboTu
CTYZIeHTiB mmependavaioTh MOKJINBICTh IPOBEeIeHHA
CaMOKOHTPOJIIO 3 0OKY CTYIeHTa.

B pamrax oprarisarii camocTifiHoi poboTH CTyAeHTa
MHOI0: po3pobieruii miad CPC 3 HaBUaIbHOTO KypCy
OUCIIUILIiHN; BU3HAUEHO 00CSAT HaBUAJILHOIO 3MiCTy
i KinpKicTes roguu ma CPC; miAroToBIeHO IIaKeT KOH-
TPOJILHO-BUMipIOBaJbHUX MaTepiaiB Ta BU3SHAUEHHA
MePioANYHICTh KOHTPOJII0; BUBHAUEHO CUCTEMY iHAUBI-
IyaJabHOI PoOOTH 3i CTyZEeHTAMM; CBOEUACHO TOHOCUTHCS
MMOBHA iH(opMAaIlisa mpo caMoCTifiHy PoOOTY [0 CTyAeH-
TiB; KOHTPOJIb 38 BUKOHAHHAM HaBUAJbHUX 3aBIAHb.

HianpHicTs IpU oprauisalii camocTiiHOl poboTn
CTYAEHTIiB BKJIIOUAE TaKi HAIPAMKUI:

1) pospobka cucTeMu HOBUX 3aBIaHb Ha PiBHUX PiBHAX
CKJIQZHOCTI;

2) imguBigyaJsizania HaBYaJIbHUX 3aBIAaHb;

3) sMiHa piBHIB CKJIAAHOCTI HABUAJHLHUX 3aBAAHD AJIA
CTYJeHTiB PIBHUX TUNIOJIOTiUHUX I'DYI;

4) cTBOpPEHHA MO3UTUBHOI'O eMOIIiTHOTO (DOHY BaHATTS;

5) cuiBBigHECeHHS ONTMMAJbHUX ITOETHAHD (DPOH-
TaJbHOI, TPYIOBOI i iHAMBiAYyanbHOI (hopM podboTH
3 ypaxyBaHHAM cenu@iuHmX BiAMiHHOCTEHN KOKHOL
TPYIU CTYAEHTIB;

6) HamaHHS BUKJAAaueM KOHCYJbTATUBHO-T030BaHOL
JOTIOMOT'H IIPY BUKOHAHHI CTyIeHTaMU CaMOCTiHHOT
Ppo06OTH 3aJIeKHO Bif IX TUIIOJOTIYHUX 0COOJIMBOCTEH
i piBHA CKJIQAHOCTI HABYAJIBHOTO 3aBJaHHA;

7) peryJjmoBaHHA YaCTOTH i TINOMHY KOHTPOJIO 3a
MPOAYKTUBHICTIO BUKOHAHHS CAMOCTiiiHOI poboTHu
CTYAEHTAM 3aJIeXKHO BiJ IX 0CO0JIMBOCTEIA.

VY npomy miaaHi JOMIJIBHUM € JOTPUMAHHA aJITOPUTMY
CaMOCTiHTHOI POOOTU: TOCTAHOBKA METU — BUABJIEHHSA
BUXIiTHUX TaHUX, iX aHaJi3 — BuOip CIIoco0y AOCATHEH-
HA METU, BUKOHAHHA i1l MPOBEeJeHHA CAMOKOHTPOJIIO —
KOPUTYBAHHSA CII0CO0Y AOCATHEHHSA METH — KOPUTYBaH-
Hs BUKOHAHHA Aii. BuKomaHHA camMmocTiitHOI poboTu 3a
TaKUM aJTOPUTMOM CIIPUSATUME PO3BUTKY PO3YMOBUX
3mi0HOCTEel CTyJeHTa — i 3a TaKKUX YMOB BUKJIafaueBi
MOJKHAa IMO-CIIPaBXHBOMY KepyBaTu ()OPMYBaHHAM
crerianicra. Kpim Toro, cucremaTnuHa caMoCTifiHA
poboTa HeobOxigHA He Jiuiile B Ipod)eCiiHOMY, a i BUXOB-
HOMY ILJIaHi: PKepesa IpaboOBUTOCTI, HATIOJIETJINBOCTI,
BOJIi — caMe B CAaMOCTiIiHi poOOoTi.

EdexTuBHicTh camMocTiiiHOI po6OTH 3pocTae 3aBAAKU
BUKOPHCTAHHIO B ITPOIIeCi HABYaHHA BCHOT'0 KOMILIEKCY
BUIIEO3HAUEHNX METOIB Ta BiJf 4aCTOTH i IINOMHM KO-
peki1ii 3 60Ky BukJIagaua. [[pogyKTUBHICTL caMOCTiiHOT
PobOTHU CTYIEeHTIB BUBHAYAETHCA TAKOMK ITO3SUTUBHUM
eMOIiMHIM CTaBJICHHAM IX 10 HaBUAJbHOI JisIILHOCTI.

HifAnbHiCTB, IIT0 Ma€ y CBOiil OCHOBI IIMOOK MW iHTe-
pec He JIUIIE IO PE3YyAbTATY, a I [0 11 mpoIrecyaarbHUX
KOMIIOHEHTiB, HAUTIPOAYKTUBHIIIA, aJ;Ke came Bif Hel
JIIOAWHA Mae HalOlibIlle 3a70BoJIeHHA. I HaMmaramoch
BUKJMNKATHU iHTEpEC 10 HaBYAJbHOI JUCIIUILIIHY Ta 11
3MicTy.

Amnpobatris oprauisailii Ta KOHTPOJIIO caMOCTiHHOT
pob6oTu HaBUAHHSA JOTOMOTJIU ChOPMYBATH ¥ CTYAEH-
TiB: YMiHHA BiIpiBHATHU I'OJIOBHE BiJl APYTOPALHOTO
B caMOCTi#iHiil pobOTi; 30cepemKyBaTHUCh Ha OTaHy-
BaHHIi TOJIOBHOTO MaTepiaJy, BIAIIOBiTHO CILJIaHyBaBIIIN
LA IIOTO CBifl yac; 30cepeiKyBaTy Ha HABYAHHI Beiel
yBaru, pismuHUX i MOpAJIbHUX CUJI, TYMOK, ITParHeHb;
IiJiecIpAMOBAaHICTS 1 parioHaabHICTF BUKOHAHHA 3a-
BIAHb CAMOCTiHiHOI pOOOTH.

KouTposs i caMOKOHTPOJIb Y HABYAJIBHIN POOGOTI
cIpusdAe MiABUIIEHHIO PiBHA 3HAHB CTYJEHTIB 3 JUCITH-
nninu «Buma maTemaTuka», yMiHHIO TpaHCc(hOpMyBaTU
i BacTocoByBaTH iX ITPW BUBYEHHI CIEI[iaIbHUX UCIIU-
ILJTiH, a TAKOXK Y MaiibyTHi poboTi.
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