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PesynpraTi crarti BiANOBIAAIOTHh IJIAHY HAYKOBHX AOCHIIKeHb JIBBIBCHKOrO HAIliOHAJIHLHOTO
MEIWYHOTO yHiBepcuTeTy iMeHi Jlanmma ['anmumpKoro i € 9aCTHHOI0 HayKOBO-IOCIHITHOT TeMH Kadeapu
HOpManbHOI aHaToMil «CTpyKTypHA OpraHizaiis, aHTIOapXiTeKTOHIKM Ta aHTPONOMETPUYHI
0COOJIMBOCTI OpraHiB y BHYTPIIIHBO Ta I03ayTPOOHOMY IIepiofax PpO3BUTKY, 32 YMOB €K30- Ta
eHjonaToreHux ¢axropi» (Homep aepxpeecrpauii 0115U000041) Boponosx 2015 —2019 pp.

Beryn. AxTyanpHICTH BHBYA€EMOI TEMH B TIOBHOMY O0’€Mi BHCBITIIIOE KaXalOuWil picT
CTaTHCTHYHUX  JIAHUX IIOJ0  HEKOHTPOJIHOBAHOIO  B)KMBAHHS  HApPKOTUYHUX  IperapariB
(apMaleBTUYHOIO Ta CypOraTHOIO BHPOOHMLTBA. 3a OCTaHHI POKU JOCUTHb BEJUKA KUIBKICTb
myOumiKaIiii mpucBsYeHa MpooiieMi HEKOHTPOIBOBAHOTO BXKHMBAaHHS CHIIBHOMIIOYHX Ta TICHXOTPOITHUX
npenapaTis [1, 2]. 3okpema IOCIiIPKEHHS CTOCYIOTHCSI HACTIKIB iX HEraTUBHOI'O BIJIMBY B PE3YJbTaTi
JOBIOTPUBAJIOTO BXXHMBAaHHS Ta IUGAIArHOCTUKM LMX HACHiAKIB B 3aJI©KHOCTI BiJl MOXOKEHHS
nperapary (Orioian MEANKaMEHTO3HOIO Ta CYpOraTHOI0 KyCTapHOTO MOXODKeHHs) [3, 4].

HesBaxaroun, 1o y jirepatypi iCHYIOTh MOBIJOMIJIEHHS PO NaTOMOP(OJIOriuHi 3MiHU Y Psi
OpraHiB Ta CHCTeM Ha TJi omioinHOro BIUIMBY [5 — 16] 1 goci JMIIAETbCs HE3 SICOBAaHUM MUTAHHS
OITio1HOI aHTioXOoHApoUCTPO(dii. 30KpemMa A0 KiHIS He3 sSCOBAaHUM JIMIIAETHCS MUTAHHS TUIABHOCTI
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HApOCTaHHS 1 TMMOMHM aHTio- Ta XOHIPOAUCTpo(dil Ha PI3HUX TEpMiHAX EKCIEPHUMEHTAIBLHOrO
omioigHOro BIUIMBY. BuIle3zazHaueHe OKpeciieno MeTy Hamoi poOOTH, L0 Moisiraja y BHBUYEHHI
0COONIMBOCTEH CTPYKTYpPHOI Je30praHizamii CTPYKTYpPHHX KOMIIOHEHTIB XpSIOBOTO TOKPUTTS
KONIHHOTO Cyrio0a Ha YNbTPaCTPyKTypHOMY piBHI HampukiHmi 1, 2 T1a 3-ro THXHIB
EKCIIEPUMEHTAIILHOTO OIMiOITHOTO BILIUBY.

Marepianun Ta MeToaM OCTiKeHHsI. MatepiajJoM IOCHiKEHHS CIYTyBaJll CTAaTEBO 3pifi,
0e3nopoHi 1ypr—camili B KitbkocTi 32-Bi TBapunu, Macoro 80 — 103 1, Bikom 4,5 MicsiiB. TBapuHam
ITPOBOMIMIIN 1H €KIIIT ITpenapary HajnOy(hiH oM si3¢B0, MOJCHHO 1 pa3 Ha 100y B OJHOMY MPOMDKKY Yacy
(10-11 rommna panky) BrpomoBx 21 noou. ITouaTtkoBa m03a HanOy(iHy cTaHOBHJIA 8 MI/KI BIPOIOBK
MEPILOro THXKHS, 15 MI/KT BIPOMOBXK APYroro THXHS Ta 20 MI/KT BIOPOAOBX TPETHOrO THXKHS. Takum
YMHOM CTBOPIOBAJIM YMOBH XPOHIYHOI'O OIioiHOro BBy [17]. TBapuHu nosuieHi Ha 4 rpynu. 1-a rpyma
TBapyH OTpHMYyBajia HaOy(hiH mpotsroM 7 ai0 B ogHoMy mpoMmikky dacy (10 - 11 romuH paHKy) 3
HACTYNMHUM 3a00poM MaTepially JIOCHiKeHHS (KiHelb |-TO THXKHS eKCIePUMEHTAILHOTO OIiOiTHOrOo
BIUIUBY); 2-a Tpyla TBapHH OTpUMYBasa HaOydiH nporsroM 14 ni6 B ogHoMy mpoMikky 4vacy (10 - 11
TOJIMH PaHKy) 3 HACTYITHUM 3a00pOM Matepially TOCIiKeHHs (KiHellb 2-TO THXKHS eKCIIEpUMEHTAIBHOTO
OITIOIHOTO BIUIMBY); 3-a TpyNa TBapUH OTpHMYBalia HaIOY(iH mpotsroM 21 100M B 0HOMY MPOMDKKY
gacy (10 - 11 romuH paHKy) 3 HACTYITHMM 3a00poM MaTepiayly JOCHiKeHHs (KiHelb 3-TO THXKHS
eKCIIEPUMEHTALHOTO OITIOITHOTO BIUTUBY); 4-a KOHTPOJIBHA, siKa MpoTsiroM 21 no0u orpuMyBaia iH’ €Kil
(i3107I0rYHOr0 PO3YMHY JIOM’SI3€BO B ONHOMY TpoMikKy dacy (10-11 romun panky). Yci TBaprHH
3HAXOJIMIIMCh B yMOBaxX BiBapito i pobOTa, M0 CTOCYBaacs MUTaHb YTPUMAaHHS, JOTJISTY, MApKyBaHHS Ta
BCl 1HIII MaHIMYJISIIT TPOBOJAMIIMCS 13 TIOTPHUMAHHSM TOJOXKEHb «EBpPONEHCHKOT KOHBEHIIIT PO 3aXUCT
XpeOCTHUX TBapWH, SIKI BUKOPHCTOBYIOTHCS JUISl EKCIIEPUMEHTAILHUX Ta IHIIMX HAYKOBUX IIUIEH»
[Ctpazdypr, 1985], “3aranbHUX €THYHUX MPUHIIMIIB eKCIIEPUMEHTIB Ha TBapUHAX ’, yXBaJieHHX [leprmm
Hartionamsanm korTpecom 3 6ioetrku [Kuis, 2001]. Komiciero 3 6ioetuky JIEBIBCHKOTO HAIIOHALHOTO
MEIUIHOrO yHIiBepcUTeTy iMeHi Jlanma ["aimipKoro BCTaHOBIIEHO, IO MPOBEICHI HAYKOBI TOCITIHKCHHS
BIIMTOBIMAIOTh €THYHUM BUMoram 3rigHo Hakazy MO3 Vkpaiam Ne 231 Bim 01.11.2000 poky (mpoTokot
Ne 10 Bim 26.12.2011 poky). Ilepen mpoBeaeHHsM 3a00py OIONCIHOrO MaTepiary TBAPUHY TPUCHILIITH
muOyTIIoBUM edipom. Sk Marepiam WISl YIBTPACTPYKTYPHOTO JOCHIMKEHHS BUKOPHCTAIN XPSIIli
JMCTAJBHOrO eIihi3y CTErHOBOI Ta MPOKCHMMAJILHOTO emi(hizy BEIMKOrOMIIKOBOI KICTOK KOJTIHHOIO
cyrinoba 1rypiB. YIBTpacTpyKTYpHI IpernapaTy TOTYBaIM 3a 3aralbHOMPHIHATOI0 MeToaukoro [18 - 20].

Pe3ynabraTu AocaimkeHHs. B pe3ynpTati ynbTpacTpyKTypHOTO JOCITKEHHS KIITHHHOTO CKIIQTY
XPSIIIOBOTO TTOKPHUTTS KOJTIHHOTO CYIi00a eKCIeprMEeHTAIFHOI TPYIY TBAapWH HANpPUKIHIN /-1 100M T
BIUTMBOM OITIOITHOTO aHaJbIeTHKA B 1031 8 MI' / KT Ha YJIBTPAaCTPYKTYPHOMY piBHI Hamu OyJIO BHSBIEHO
HEOJHOPITHE, IHTEHCHBHO OCMIiO(iTbHE 3a0apBiIeHHS OE3KIITHHHOI IUIACTHHKU CYIJI000BOTO XpSIIa.
CyrmoboBa moBepxHS Oyna HEpiBHOIO, Ha HIA 3’MBISUIMCH 3armnMONeHHS. B okpeMux [isHKax
CcriocTepiraiy po3BOJIOKHEHHS Ta pPyHHYBaHHS (iOPIIT KOMAreHOBHX BOJNOKOH. JIOCHTH 9acTo KOJareHoBi
BOJIOKHA PO3TAIIOBYBAJINCH HEIIUIBHO, XaoTH4HO. Ocepelku pPO3BOIIOKHEHHS KOJAreHOBOIO KapKacy
YacTille JIOKaJTi3yBalluCh y Tepru()epiIHIX 30HAX CYrJI000BOi MOBEPXHI. Y XOHIPOIMTAX ITOBEPXHEBOI
30HH BiJI3HAYAIN O3HAKH JECTPYKIIii IUTOILIa3MHU. 30KpeMa, PeECTPyBaIX PO3IMIMPEHHS Ta (PparMeHTaIlio
KaHAITBIIIB TJ1a]JKO1 €H/I0TUIA3MAaTUIHOI CITKH SIK I1€ BUAHO Ha puC. 1.

A '".v

Puc. 1. Xonopoyum xpswa Koninnoeo cy2noba Oucmanbho2o Kinys CmeesHo8oi Kicmxu wypa
Hanpukinyi 7-oi 006u onioionoeo eniugy. Mikpogomoepagis. 36. x6000.
1 —poswupenns kananvyie enaokoi eHOONIAZMaAMUYHOIL CIMKY XOHOPOYUMA HOBEPXHEBOT 30HU.
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VY ninsHKaX KOHTAKTy IOBEPXHEBOi Ta TMEPEeXiJHOi 30HM MAaTPUKC OYyB MPOCBITICHUM,
HAOPSKINM 3 TUITHKAMH pO3IIapyHHs, (iOpHIN KOJareHOBUX BOJOKOH PO3TAlIOBYBaJHCh XaOTHYHO.
VY okpeMux XOHAPOIMTAX MEpexiHOI 30HH BHUSBHIM O3HAKU JICTCHEPATHBHHX, & 1HOAI HEKPOTUYHUX
3MiH. Y szpi 30UIbIIyBajiach KiNBKICTH rerepoxpomMaTuHy. CrHocrepiralii pO3IIMPEHHS LIHCTEPH
TIIAAKOI Ta TPaHyJSPHOI eHIO0IUIA3MAaTHYHOI CITKU. SIK 1€ TOKa3aHo Ha puc.2.

Puc. 2. Xonopoyum xpsiwa Koninno2o cyenoba nepexionoi 30nu wiypa Hanpukinyi 7-oi 00ou
onioionozo enausy. Mikpogomoepadghis. 36. x8000.
1 — 36invuenns KitbKOCmMi 2emepoxpoOMamuny 8 siI0pi XoHopoyuma nepexionoi 30nu, 2 — po3uupenis
yucmepH 21a0Koi eHOONAAZMAMUYHOL CIMKU.

VY nepuHykiaeapHiii 30HI, a MicusMu 1 B nepuepUyHUX AUISHKAX ITUTOIUIA3MH BUSBIISUIN
BaKyoJIi, 0 OyJIM 3allOBHEHI eJIeKTPOHHOCBITIUM BMICTOM sIK e BUAHO Ha puc.3. Crocrepiraiu
pyHHYBaHHS pUOOCOM T'PaHyJSPHOI EHIIOMIa3MaTUYHOI CITKH. B OKpeMHX XOHAPOIMTAaX MepexiqHoi
30HHM BiJ[3HAYQJIM BHPAXKEHY JECTPYKIIIO OpraHen sK Ii¢ IOKa3aHo Ha puc.4, y IMTOIIIa3Mi
30UTBIIYBJIACH KUTBKICTD TPAHYIT TIIKOTeHY.

Puc. 3. Jlinauxa nepexionoi 30nu Xxpawa KoniHH020 cy2n06a uypa Hanpuxinyi 7-oi 006u onioionozo
enaugy. Mikpoghomoepaghis. 36. x 6000.
1 — pyiinysanus pubocom epanyiapHoi eHOONIA3MAMUYHOI CIMKU. ;
2 — axyoni y yumonuazmi XoHOpoOyuma nepexionoi 30Hu.

IO HRTE ,-“.--ﬂ--_-gl_‘ qm \-3

Puc. 4. Xonopoyum nepexionoi 30nu xpawa KOLHHO20 cyenoba wypa Hanpukinyi 7-oi 00ou
onioionozo enaugy. Mikpoghomoepaghis. 36. x $000.
1 — decmpykyisn opeanen yumoniazmu XoHOpoyuma nepexioHol 30Hu,
2 — 30iMbUEHHS 2PAHYT 2TIIKO2EH).
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3a pO3BUTKY HEKPOTHYHHUX 3MIH XOHJPOIMTIB MEPEXiJHOI 30HHM BiJ3HAYAIM YIIUIBHCHHS Ta
pi3ke 3MeHIICHHS sAapa, 3MiHy Horo ¢Qopmu, 3HauHe 30UTBIIEHHS KUIBKOCTI TeTepOXpOMAaTHHY,
BUpKEHY JECTPYKUil0 oOpraHen. Y mepeximHid Ta Oa3anbHii 30Hax 30UIbIIYBaBca 00’€M
TEPUTOPIATBHOTO Ta MDKTEPUTOPIATBHOIO MAaTpUKCy, HOro OCMiOQiIbHICTh Oyina HEOJHOPITHOIO.
3ycTpivanuch AUTHKE 3HAYHOT'O MPOCBITIIEHHS XPSIIOBOIO MaTPHUKCY, IO Maibke He MicTHIN (DiOpr
KOJIArGHOBHX BOJIOKOH. Y 0asalbHId 30HI BiJ3HAYaIM 30UIBIICHHS KUTBKOCTI KIIITHH, Y SIKHX
peecTpyBalli HEKPOTHYHI 3MiHHM. YacTimie 3ycTpidaiuch XOHAPOIWTH 3 PI3KO IMPOCBITICHOIO
LUTOIJIa3MOI0 Ta BUPA3HOIO JECTPYKIIIEIO OpPraHell.

B pesynbraTi npoBeneHoro 3a00py eKcliepuMEeHTaIbHOTo MaTepiay HanpukiHii 14-oi nodu y
HIypiB, 1[I0 3HAXOJWJIMCS IiJ BIUIMBOM OIIOIHOrO aHajbreTMka B 1031 15 Mr/kr Ha
YJIBTPACTPYKTYPHOMY PIiBHI Hamu OyJi0 BHSBIIEHO, BUPA)XEHi JereHepaTUBHO-TUCTPO(IUHI 3MIiHHU.
Bij3Hauanu BOrHUWINA pyWHYBaHHS OC3KIITHMHHOI IJIACTMHKM 3 (OpMyBaHHSM TpINIMH Ta
MOBEPXHEBHUX Yy3ypiB. Y mepu(epuvHuX IUITHKAX TOBEPXHEBOI 30HU Xpslla TPAIUBLIMCH JUISTHKA
po3iapyBaHHs KOJAareHOBMX BOJOKOH Ta MAaTpUKCy Xpslla SK 1€ BHIHO Ha pHUC.S, MIO
CYIPOBO/IKYBAJIOCh HATPOMAJPKEHHSIM CBITJIO-OCMIO(IBHOT MacH, y SIKii Bi3yalli3yloThCsl ()parMeHTH
3pyiHOBaHUX (hiOPUJT KOJAreHOBMX BOJOKOH. JIOCHTh YacTO XOHJPOLMTH IIOBEPXHEBOI 30HH
3a3HaBayd JedopMaltii. Y sipi 30UIbIIYBanachk KUIbKICTh rerepoxpomatuny. lluToruiazma Oyna
IHTEHCUBHOOCMIO(DIbHA, y HIM Bif3HAYaaM ACCTPYKIIIO oOpraHel. MaTpHUKC TMOBEPXHEBOI 30HHU
HeoHopiaHuN. DiOpUIM KOJIAreHOBUX BOJIOKOH PO3MIIIYBAIUCh XaOTHUYHO, JEAKI 3 HUX 3a3HaBajH
Jizicy. Y nUTOIUIa3Mi XOHIPOIMTIB MePeXiHOT 30HHU BiJ3HAYAIM PO3IIUPEHHS KOMIUIEKCY [ 0bpKi Ta
LUCTEPH TJIaJKOI Ta IpaHy/SPHOI €HOIUIa3MaTHYHOI CITKH SIK II€ IOKa3aHO Ha puc.6. Y HaCIiI0K
pyHHYBaHHS pHOOCOM CIIOCTEPIrajau JICrpaHyJIALi0 T'PaHyIAPHOI eHIOoIIa3MaTHYHOI CiTku. OKpemi
KaHaJIbI[l IPaHY/ISPHOI €HIOIUIA3MAaTUYHOI CITKH OyJau PI3KO PO3IIMPEHHI, Y HHUX Bi3yalli3yBajHuCh
00’€MHI BaKyoJli, 3allOBHEHI EIEKTPOHHOCBITIUM BMICTOM. Y TEpUHYKJI€apHil 30HI Big3Hadan
MPOCBITJICHHS IIUTOILIA3MHU. Y TaKUX 30HAX OpraHeln He Bi3yali3yBajKcCh.

Puc. 5. Ilosepxnesa 30na xpaua KOMiHHO20 cy2noba wypa Hanpukinyi 14-oi 0o6u onioionozo ennusy.
Mixpogomozpagpis. 36. x 4000.
1 — pyiinysanns ma poswapyseanns Qiopun KoarazeHo8ux 6010KOH NOGEPXHEGOT 30HI.

Puc. 6. Xonopoyum nepexionoi 30nu xpawa KoniHHo20 cyenoba wypa Hanpukinyi 14-oi 0oou
onioionoeo enaugy. Mixpogpomozepagis. 36. x 14000.
1 — poswupenus yucmeph 2nadxkoi ma epanyiapHoi eHOONAASMAMUYHOT CIMKU,
2 — pylHysanus pubocom,; 3 — NPOCimieHH YUMONIA3MU Y NEPUHYKAEAPHIL 30HI.
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Takox y HMTOIUIa3Mi 3yCTPIYalUCh BaKyoJli SK II€ BHJIHO Ha pHC.7. JpiOHI Ta BENUKI
J1i30COMU, (PEPMEHTH SIKHX € BOKIMBUMU YNHHUKAMH, 1110 BiINOBIIAIOTh 32 PO3BUTOK OCTEOAPTPO3Y.

Puc. 7. Xonopoyum nepexionoi 30nu xpsuya KoniHHo20 cyenoba wypa nanpukinyi 14-oi 0oou
onioionoeo enaugy. Mixpogpomoepagis. 36. x 14000.
1 — saxyoni y yumonaasmi XOHOpOYuma nepexionoi 30Hu, 2 — 3MeHUEeHHs KIIbKOCmi pubocom Ha
MeMOPAHAX 2panyisApHOL eHOONAAZMAMUYHOL CIMKU PYUHYEAHHSL pUOOCOM.

VY mnepexinHid Ta 0a3ajgbHIM 30HI JOCHUTH YacTO 3yCTPIYaIMCh XOHIPOLUTH, IO 3a3HABAIH
HEKPOTHYHMX 3MiH. SIIpO y TaKMX XOHAPOIMTaX OYyJI0 Pi3KO 3MEHIIIeHE B 00’ €Mi, HEMPaBHIILHOT (hOpMH,
3all0BHEHE IHTEHCHBHOOCMIO(QIIBHUM T'€TEPOXPOMATHHOM SK II€ II0Ka3aHO Ha puc.8. VY Ttakux
XOH/IPOIUTAX PEECTPYBAIN JIECTPYKIIO OpraHei. B OKpeMUX XOHIPOIMTAX BiI3HAYAIN PYyHHYBaHHS
HUTOIUIa3MaTHYHOT MeMOpanu. [Topyy TaKuX XOHIPOILUTIB TEPUTOPIAIbHIIA MATPUKC MPOCBITIFOBABCS,
(iOpHIH KONMAareHOBUX BOJIOKOH PO3IMIAPOBYBAJIMCH XAOTUIHO.

R0 3 WY

Puc. 8. Xonopoyum nepexionoi 30nu xpawa KoniHHO20 cy2noba wypa Hanpukinyi 14-oi 0oou
onioionozco enausy. Mixpogomozpagis. 36. x 6000.
1 — kapionixno3 s0pa xoHOpoyuma nepexionoi 30Hu.

Takox BizzHa4yany 301IbLICHHS 00’ €MY MIKTEPUTOPIaIbHOIO MATPHUKCY, Y SIKOMY TPAIJsUIUCh
TUISTHKY TIPOCBITIICHHS Ta pyWHYBaHHS (iOPIIT KOIAaT€HOBUX BOJOKOH.

B pesymbrarti npoBeneHoro 3a00py eKCIeprMEHTAIbHOTO MaTepialy HampukiHmi 21-0i modm y
IIypIB, 10 3HAXOAWIINCS ITiJ] BILTABOM OITIOIIHOTO aHAIIbreTHKa B /1031 20 MI/KT Ha YIIBTPACTPYKTYPHOMY
piBHI Hamu OyJI0O BHSBIICHO, BHUP@KEHI ajbTEpaTHBHI 3MIHM B XOHAPOLMTAX, a TAKOX JECTPYKLIO
XpSILIOBOrO MATPUKCY Ta KOJAarcHOBMX BOJOKOH. Y mepu(epuyHMX 30HAX Xpslla Ha IOBEPXHI
OE3KIITHHHOI IUITACTUHKU YTBOPIOBAJINCH MIMOOK] AePEKTH, JHO SKUX MPOCTATaJIOCh /10 MEPeXiqHOi 30HU.
@i0bpuin  KONareHOBHX BOJIOKOH ITOBEPXHEBOI 30HM HEOJHOPIAHO HaOpsiKaid, pO3TalllOBYBAJIMCh
Xa0TMYHO, Ha OaraThbOX JUISIHKaX pyHHyBaiuch. Takok Bif3Ha4YaaM HEOAHOPIAHO OcMi(oilbHE
3a0apBIICHHS XPSAILIOBOIO MAaTPUKCY ITOBEPXHEBOI Ta MEPEXiTHOI 30H. Y XOHAPOLUTaX ITOBEPXHEBOI 30HU
BUSIBJISUTM PO3BUTOK JIECTPYKIIi, @ TAKOXK O3HAKH HEKPOTHYHHMX 3MiH. [IpoTe cTpyKTypa 3HauHOi KUTBKOCTI
XOHJIPOIIUTIB TIOBEPXHEBOI 30HM Oynma 30epexeHa. Y XOHIPOIMTAX IEPEXifHOI 30HHM BiJ3HAYAIN
YpaXXeHHsS TPaHYJISIpHOI Ta TJIAAKOI EHIOIJIa3MaTHYHOI CITKM. 30KpeMa CIOCTepirajad po3LIMPEHHs
LUCTEPH MEPEBAKHO [MIa K0T H0MIa3MaTHYHOI CITKH SIK LIe BUJHO Ha pHC.9.
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Puc. 9. Xonopoyum nepexionoi 3onu xpsuya KoninHo2o cyenoba wypa Hanpukinyi 21-oi 0oou
onioionozo enaugy. Mikpoghomoepadghis. 36. x 8000.
1 — poswupenns yucmepn 21aokoi eHOONANIMAMUYHOL CiImKU,; 2 — PYUHYBAHHS PUOOCOM.

Takox peecTpyBanu pyHHYBaHHS pPUOOCOM TpaHYISIPHOI EHJIOMIa3MaTHYHOI CITKH. Y
UTOIIIa3Mi 301UIBIIYBaTAaCh KUILKICTh BaKyoJel siK Iie moka3aHo Ha puc.10. Ta mizocom. Y GaraTbox
XOHJPOILIUTAX MEepexiHOl Ta 0a3abHOI 30H BUSABUIIM PO3BUTOK 3arv0ei KIITHH SIK MUIIXOM HEKPO3Y,
TaK 1 anonto3y. Y BUMAJKY PO3BUTKY HEKPO3y PO Pi3KO 3MEHIIYBAJIOCh B 00 €MI K IIe BUIHO Ha
puc.11, HabyBano HenpaBwIbHOI POpMH, OYyJI0 3aITOBHEHE MEPEBAKHO TETEPOXPOMATHHOM. B nmeskux
XOHJIPOIIMTAX S/Ipa HE Bi3yalli3yBaJMCh Yy HACHiNOK Kapiomizucy. LluTommasma Takok 3a3HaBaja
JIECTPYKIil, y HIA HarpoMa/pKyBallUCh 00’€MHI BaKyoJi, BKIIOUEHHS JIMiJiB, IHTOIIa3MaTHYHI
BOJIOKHA Ta 3epHa IIKOI'eHY, a TAKOXK 3HAYHA KUIBKICTH JII30COM.

Puc. 10. Xonopoyum nepexionoi 30nu xpawja KoninHoz2o cyenoba wypa nanpuxinyi 21-oi 0obu
onioionoezo enaugy. Mikpogpomoepagis. 36. x 6000.
1 — 36invuens eaxyoneil, 2 — 130CoMu.

Puc. 11. Xonopoyum nepexionoi ma 6a3anvHoi 30HU Xpawja KOIIHHO20 cyenoba wypa HanpuKinyi
21-0i 006u onioionoeo enaugy. Mixpogpomoepagpis. 36. x 8000.
1 — niknomuune 50po, 2 — decmpykyis opeauei.
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B nepexinniii 30H1 JTOKaNi3yIOThCs XOHIPOLUTH, SKi 3a3HAIOTh TAK 3BAHOI ‘‘TEMHO-KIITHHHOT
3arubeni” sK 1€ MokazaHo Ha puc.12. fAapo Ta opraHenu UUTOMIA3MH TaKUX XOHIPOLHUTIB CTaBaH
iHTeHCHMBHOOCMI( O iTbHUMH, HAOYyBaJd OAHOPIAHOIO TEMHOT'O BUTIISAY. 3yCTpidajuch KIITUHH, SKi
3a3HaBaJIM IOBHOI AECTPYKIIi.

Puc. 12. 3acubeny xonopoyuma nepexionoi 30Hu Xpaua KOIHH020 cyenoba wypa nanpukinyi 21-oi
006u onioionoeo enausy. Mixpogpomoepagis. 36. x 10000.
1 — memuoxnimunna 3acubenv XOHOpoyuma,

BizyauizytoTbest TakyHH 0O€3 XOHJPOIMTIB, €IEKTPOHHA HIUTBHICTh MATPHKCY TEepeXiHOT Ta
0a3abHOT 30H HEOJHOPIZHA 3/1e01IbIIoro i MUIBHICTh 3HIDKeHA. [IpuCyTHI NUISHKY Jie BiJ3HAYaIN
3pocTaHHs 00’€MYy MDKTEPUTOPIAIBHOIO MATPHKCY, 3 IHTEHCHMBHHUM HOro MpoCBiTIeHHSM. JlocHUTh
YacTO TPAIUISIOTBCS JUISTHKKA 3 BUPAKEHOIO JIECTPYKIiE0 (HhiOpHII KOareHOBUX BOJOKOH. Dibpuiu
KOJIar€HOBUX BOJIOKOH MiCI[SIMH HAOyBasld aMOP(GHOT0 BUIIISTY, IOCUTh YacTO HE iCHTU(IKYBATHCH.

BucHoBku:

1. HampukiHIli mepIioro THXKHS EKCIIEPUMEHTAJILHOTO OMIOIMHOr0 BIUIMBY HAMH BHSIBIICHI
O3HAKM TIMMOKCHYHOI OITIOIMHOI IHTOKCHKAITl, IO MPOSBIISIINCS PO3BOJIOKHEHHSIM Ta PYyWHYBaHHSIM
($i0OpMiI KOJAreHOBHX BOJIOKOH. Y XOHIPOIMTax MMOBEPXHEBOI 30HM Big3HAYaJd O3HAKH JCCTPYKIIiT
[UTOIUTA3MHU. 3yCTPIYAINCh MUITHKA 3HAYHOTO TIPOCBITIICHHS XPSIIOBOIO MAaTpPHUKCy, IO Maibke HE
MicTuiid  (GiOpUIT KOJIATGHOBHX BOJIOKOH. Bi3yali3yBajauich XOHIPOIMTH 3 PI3KO IMPOCBITICHOO
IUTOIIA3MOIO Ta BUPA3HOIO JIECTPYKIIIEI0 OpTraHell.

2. HampukiHIli Jpyroro THXKHS EKCHEPUMEHTAIBLHOIO OMIOIHOTO BIUIMBY MPOTrpeCcyBalld
O3HAKM OMIOiqHOI IHTOKCHKAIll, MO0 NPOSBISUIACS PYWHYBaHHSIM OE3KIITHHHOI TUIACTHHKH 3
(opMyBaHHSIM TPIMIMH Ta TIOBEPXHEBUX y3ypiB. Y mepeximHiii Ta Oa3ampHiil 30HI JOCHUTH HYacToO
3yCTpIYaIMCh XOHAPOIUTH, 110 3a3HABAIN HEKPOTUYHHX 3MiH.

3. HampukiHIi TpeThbOro THXKHS EKCIEPUMEHTAIBHOIO OMIOIHOrO BIUIMBY y 0aratbox
XOHIPOIUTAX TMEepexiHol Ta 6a3abHOl 30H BHUSBIIM PO3BHUTOK 3arHOeNi KIITHH MUIIXOM HEKPO3y Ta
amornTo3y. B neskux XOHIpOmWTax sifpa He Bi3yali3yBallCh Y HACHIZOK Kapiomizucy. B mepeximHiit
30Hi1 JIOKATi3yIOTHCSA XOHAPOIIUTH, SIKi 3a3HAIOThH “TeMHO-KIITHHHOI 3arudeni’”.
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Introduction. The growing role of the transport in the society life requires provision of the
necessary conditions for ensuring the efficiency and quality of the operation of traffic control systems for
urban and long-distance passenger and cargo transportation [1]. At the same time, road transport is the most
dangerous in comparison with other means of transport. At present, the death toll in the incidents is about
1.25 million people in the world, great more people are injured. So according to the traffic safety
department of the Ministry of Internal Affairs, from 2014 to 2016 in Ukraine, 82,400 accidents were
registered with people involved, including 13,32 thousand people killed and 101,5 thousand injured. At the
same time, one of the main accident causes is uncontrolled pedestrian crossings - 38% and violating the
rules of intersection crossings - 30%. According to the World Bank (data of 2014), the loss of the
Ukrainian economy from road traffic accidents is about $ 4.5 billion annually [2].

Therefore, the development of new models and methods for improving the traffic-light of the
traffic flow control system becomes particularly relevant for optimizing the functioning of urban
transport networks. To do this, it is necessary to constantly equip the street-road network with modern
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software and technical means of the traffic control [3]. And accordingly, the development and
implementation of intelligent transportation systems is an effective means of improving road safety.

Analysis of recent research and publications.

Today, traffic-light of the traffic flow control systems are carried out on the basis of the constant
phases of the traffic flow in different directions, computed on the basis of technical parameters, output data
and statistics [4, 5]. The basic parameters, which the traffic-light control system operation is based
determine the operating time (signaling) of the traffic light green signal for each direction, the level of
loading, the intensity of the flow and the throughput of the intersection. The throughput of the main line at
the intersection of the stop line is determined by the bandwidth of one lane, by the lanes number, by
traffic organization and the control modes [6].

Progress in the field of computing and mobile communications has created favorable conditions
for the development and implementation of intelligent control systems in various fields of business,
especially transport [7]. Intelligent transportation systems (ITS) are based on application of modern
software and hardware means of registration and real-time processing of data flows on the involved
elements operation of the transport infrastructure, including the movement of people and goods.

Currently, one of the priority directions of application of intelligent transportation systems is to
ensure road safety. Thus, in order to realize the requirements of the traffic safety for the society, intelligent
transportation systems for Ukraine should become an integral part of the transport complex [8].

The importance of further development of the theory and practice of intelligent transportation
systems application necessitates the existence of numerous scientific researches on this subject. The
intelligent transportation system application in the city network is a significant step forwards the
transport system development to European and world levels, as shown in [9], where the simulations
and research of traffic flow control problems in the urban transport network was conducted.
Fundamental foundations for the development and implementation of ITS are given in [10 — 12]. In
scientific papers [13 — 15] an analysis of perspective directions of intelligent transportation systems
application was carried out.

One of the most dangerous places in urban transport systems is the presence of a
heterogeneous network of street and road intersections in one direction. This is due to the fact that at
such intersections, the interaction of traffic flow with road conditions depends on the influence of a
large number of factors. Therefore, in order to manage the traffic and pedestrians in such cases, the
system of traffic control is used.

The purpose of the paper is to develop a method for traffic-light control at intersections,
which provides a reduction in idle time at the intersection in anticipation of the green light due to the
dynamic correction of the passage phases duration for vehicles and pedestrians, depending on their
number, recorded by the corresponding detectors on theier way. The data use on the number of
vehicles arriving at the intersection will allow real-time changes in the length of phases of the traffic
light control and to make an adaptive system for controlling the traffic through the intersection in one
direction. The peculiarity of the presented researches is that this paper highlight the problems of
making the intelligent traffic-light control system with the dynamic change of the traffic flows on
controlled intersections.

The research results.

Consider the computation of the intersections throughput capacity with traffic lights when
crossing the stop line, Fig. 2.

There are two lanes at the crossing of the stop-line of the intersection. Direct flows occupy
both lanes, right turns are made from the extreme right lane, the left - on the other, while making
obstacles for the subsequent direct flow. The traffic in this section in all directions is carried out in one
phase. The intersection throughput at crossing the stop line (P) is determined by the formula:

szn'Ptl (1)

wherein P, — bandwidth of one lane [15]; 7 is the coefficient that considers the throughput

reduction due to obstacles from the left-turning motion, depending on the left turning traffic
proportion in the flow — g: #=f(q). The recommended 7 coefficient values for intersections of one-
lane and multi-lane roads [16] are given in Table 1.
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Table 1. Recommended values of the left-turning movement coefficient

The share of vehicles g, (%) 0 10 20 30 40

Value one-lane roads 1,0 0,65 0,6 0,55 0,5
n=f(q) for

intersection multi-lane roads 2,0 1,65 1,6 1,55 15

Saturation transport flow is the main parameter of the intersection operation that determines
the maximum traffic intensity per hour through the stop line when the traffic signal is enabled. The
saturation flow value depends on a number of factors, but above all, on the intersection geometric
parameters:

M=f(B), )

wherein B - the width of the road section.

| A A

:i \

Y |

Fig. 1. Scheme for distributing flows of different directions along the lanes

Taking into account the uneven traffic distribution along the roadway width, the saturation
flow amount is calculated as follows [5]:

M =525-B/(p+1,75-9+1,25-9), 3)

wherein B - width of the roadway, m; p, q, s - share of traffic flow distribution in the
"straight", "left" and "right" directions respectively.

The influence of other factors is taken into account by the corresponding coefficients.

The minimum duration of the control cycle is computed by the Webster mathematical
simulation, which allows considering the influence of factors characterizing the composition and
nature of the motion, provided that the number of vehicles arriving at the intersection is equal to the
number of vehicles that can leave it. In accordance with the Webster simulation, the minimum cycle
length is defined as follows:

Tpin =L/ (A=Y) @

wherein L is the time spent in a cycle, sec; Y is the total phase intersection factor.
In order to determine the optimal cycle duration, it is necessary to consider the condition
where the average delay at the intersection is minimal. Delay is computed by the formula [6]:

2 2 %
g=CU=A) X 465 C x50 ©)
2(1-4x)  2q(1-X) q°
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wherein d is an average delay of one vehicle at the intersection;

C is the duration of the cycle;

q is the intensity of movement in the direction being considered;

A is the an effective phase proportion in the control cycle;

X is the phase saturation degree.

With a decrease in cycle duration, the delay increases due to the nonproductive particle in the
control cycle. But with an increase in the cycle duration, the delay also increases, because the vehicles
at the intersection do not have time to pass it. The minimum delay is achieved when the ratio of
effective phase proportions is equal to the ratio of the corresponding phase coefficients. The most
optimal duration of the traffic light control cycle is 25-120 s. The pedestrian phase duration is
determined from the condition of the time sufficiency for the pedestrian to cross the travel section
during this tact. As the main value of the pedestrian phase duration, the greatest calculated value is
taken [5].

The average traffic characteristics at the intersection are determined by the results of field
observations. To do this, measurements of the following characteristics are carried out:

— intensity of traffic flow in different directions at the intersection;

— composition of transport flows;

— intensity of pedestrian flows;

— saturation flows in different directions;

— vehicles average speed in the intersection zone.

Determination of saturation flows is performed for each direction of different control phases.
On the controlled intersections, they are determined by the dependence:

3600 - m,
M =TZ;t—, (6)

z

wherein i is the control phase number; j is traffic direction number; n is measurements
number;

m; is the number of vehicles that passed through the stop-line during time t..

To determine all characteristics, timing t begin with the moment of turning the green light on of
the traffic light and end at the moment of crossing the "stop-line" by the last vehicle in the line.
Measurements are repeated 10 times, and with over 10 vehicles in line 3 — 5 measurements is enough [5].

The starting data for computing the operation mode of traffic signaling is the characteristics of
traffic at the intersection. The parameters computation of the traffic-light control system is carried out
by such an algorithm [5].

1. For the direction of movement in each control phase determine the phase coefficients:

Y, =
ij = . 7
J M Hij ( )

Wherein Yij; is the phase coefficient of the j-th direction of motion in the i-th control phase;

Nj; is the intensity of movement in the j-th direction of the i-th control phase, vehicles/h.

Muij is the saturation flow in the j-th direction of motion in the i-th control phase, vehicles /hour.

As the computational phase coefficients for each phase, the highest values of Yj; in each phase
are taken. If the traffic flow is passed through two phases, then the phase coefficient is computed
separately for it. If this phase coefficient is greater than the sum of the computed phase coefficients of
the phases during which it is skipped, then the computed phase coefficients increase.

2. The duration of intermediate cycles in each phase is computed by the formula:

V, 3,6(1;, +1,)
n = + ®)
7.2-a, Y, '

a

t

wherein V is the vehicles average speed in the intersection zone, km/h;
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ay is average deceleration of the vehicle when the traffic signal is turned on, m/s 2,

lj is the distance from the stop-line to the longest-conflict point of intersection with vehicles
that begin to move in the next phase;

l. — the length of the vehicle most commonly spotted in the flow, m.

Values V. are determined based on the average empirical traffic flow data through the
intersection. Deceleration a; = 3 — 4, m/s?.

Proceeding from the requirements of traffic safety, the value of the duration of intermediate
facts is computed by the formula (11), but must be not less than 4s.

Since the intervals among sequentially arriving vehicles to the intersection are usually
different, the length of the cycle of traffic control is computed from the Webster formula:

15T, +5
cl — T , 9
wherein Ty is the sum of the intermediate cycles t,, s;
Y is the sum of the computed phase coefficients.
k
Tn = Ztni
i=1 ’ (10)
k
Y = ;Yi : (11)

wherein k is the control phases humber.

Based on the requirements of traffic safety, regardless of the computed value, take
Ta =25-120s.

3. The duration of the basic tact in the i-th control phase is computed by the formula:

_Tg—-Th)-Yi
Y 1
T. take at least 7 s to ensure traffic safety requirements.
4. The time required to for pedestrians passing in any direction is computed by the formula

B

:5'|'ﬂ 13
pp Vps : (13)

t;

(12)

t

wherein By is the width of the travel section, m;

Vs is the pedestrian speed, m/s.

Since the intensity of traffic flows varies depending on the time of day, day of the week, and
season, therefore, in order to ensure the effectiveness of the traffic-light control, it is proposed to
compute the phase coefficients for each cycle of traffic-light control in real-time according to the
formula (7) using the data of the traffic intensity in the i-th phase in the j-th direction of the traffic
detected. The traffic detectors allow to determine the vehicles type, number and speed, when passing
through intersection, determining the parameters of traffic flows. Thus, the system of traffic-light
control on such an algorithm will be dynamically adapted to the change in the intensity of traffic
flows, and the structure of the cycle and its duration will be computed taking into account:

— the current intensity of traffic and pedestrians at the intersection;

— crossing capacity;

— other traffic and road characteristics of intersections.

In this case, the traffic light cycle, where each cycle will have the minimum required duration,
will be most effective. It is such a structure of the traffic light cycle that can provide uninterrupted
traffic, the absence of traffic jams, and the convenience of the pedestrian crossing.
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The results of computation of the cycle of traffic lights in accordance with the proposed
algorithm implemented in the Pascal programming language applying the traffic detectors data
determine the following parameters:

— saturation flow for first phase of the first direction is 768.6 vehicles/hour;

— saturation flow for first phase of second direction is 691.1 vehicles/hour;

— saturation flow for second phase of first direction is 860.1 vehicles/hour;

— saturation flow for second phase of second direction is 740.7 vehicles/h;

— time of intermediate cycles is 7.39 s;

— time of the green light on for pedestrians is 15,77 s;

— time of the green light on for the first phase is 15,77s;

— time of the green light on for the second phase is 15,77s;

—cycle time is 38,92 s;

— intersection throughput capacity is 2689 cars per hour.

At the same time, the intersection throughput with fixed control time for the considered
parameters is less and equals 2612 vehicles/h.

Conclusions from this research and prospects for further studies in this direction. The
use of traffic control systems can significantly improve the conditions for the traffic and pedestrians
through the intersections in one direction. At the same time, the operating modes application of traffic
lights with stationary phases of traffic and pedestrians leads to an unreasonably overestimated
capacity, and, consequently, additional time losses at traffic lights, reduction of traffic safety,
increased fuel consumption and more intense environmental pollution by exhaust gases.

Existing methods for computing the full cycle of traffic-light control are based on statistical
data on the traffic and pedestrians at these intersections with the fixation of their number, type, time,
conditions and other parameters.

The most rational way to increase the efficiency and safety of traffic at the intersections is to
improve the systems of traffic-light control by introduction of intelligent adaptive control systems. In
accordance with the proposed approach, the intelligent traffic control system is based on the phases
length of the vehicles passing through intersections computed in real time on the basis of the initial
data obtained from the transport detectors on the available queues of cars and pedestrians. The
application of such an approach will increase traffic safety and traffic efficiency and pedestrian
crossings, as well as reduce traffic accidents and fuel consumption.

It should be noted that the practical implementation of intelligent traffic control systems is a
complicated engineering and technical task and requires the concentration problem of mutual efforts of
specialists in transport and information technologies.
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Introduction. As it is known, two methods are used for hydrodynamic studies of oil wells and
reservoirs - stationary (steady selection conditions) (1,2) and non-stationary.

In the stationary method, at some steady conditions of the studied oil well operation, bottom-
hole pressure and yield are measured, leaving the well to be operated in this condition for several
hours (from 12 hours to 24 hours). After that, a new mode of operation is constructed and again the
above mentioned parameters are measured. Four-five points of the yield are taken off in case of curves
being dependent on bottom-hole pressure curve and the indicator curves are constructed [1,2]. The
indicator curves determine the coefficients of well productivity, permeability, hydro- piezo-
conductivity of the reservoir.

In the non-stationary method (at unsteady well operation condition) or the method of restoring
(falling) the bottom-hole pressure (BP) to the reservoir [2,3-7], the essence of the study consists in the speed
of the BP recovery when the well stops or the rate of BP decreases after setting wells in operation [3].

There are various methods of processing experimental pressure recovery curves (PRC) to
determine the characteristics of the oil reservoir and wells [4, 6], where for the mathematical
description of PRC using a third-degree polynomial, the left side of the PRC is described by a second-
degree polynomial [4].

Statement of the problem. The above-stated problems imply the need to develop a
mathematical model that adequately describes the PRC. And the proposed article is dedicated to
solving this problem.
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The solution of the problem. As it is known, the measurement of BP (after closing wells) is an
aperiodic (inertial) circuit, which is described by a differential equation of the first order of the form:

T—d(AP)+Ap:KyA. Q)
dt
Using the Laplace transformation from equation (1), we obtain the following:
(TS +1)4P =K A, @)

where T is the constant time of the circuit; S is the Laplace operator; AP the measurement
of BP; K, is the gain factor, when t — < is equal to Ap()/ A; A=4Q = Q; Q, - uneven
decrease in the yield of the reservoir fluid from the current value ( T) to zero ( 0).

The characteristic equation of expression (2) has the following form:

1
Q(S)=TS+1=0, therefore Q(S)=T; S = = 3)
For an equation of the form (2) of the n™ order, when the input quantity is an uneven function:
AX = AQ Aift<0 @
X = =
Oif t>0

The original (inverse Laplace transformation) is found from the equation.
Taking into account (3) and (4), the solution of the equation (2) is as follows

AP = KyA[l—e;). (5)

As it is seen from the obtained formula (5), the theoretical time of the transition process or the
restoration of BP to the reservoir is equal to e, which is not practicable (for technical-economic
reasons). Practically, we can assume that the transient process ends in the time during which the
deviation AP reaches 95% of the maximum deviation corresponding to the new state of the circuit.

This time in the theory of automatic regulation, usually equals to 4T, is called the
acceleration time. Moreover, in order to determine the value of T from the starting point, (see fig.1) a
graft is tangential until it crosses the line corresponding to the new steady-state value of BP (point a).
Then the projection of the tangent segment on the time axis will be the value of T . In this case, the
time of the transient process with a probability of 0.95 will be defined as 4T .
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Fig. 1. Pressure recovery curve (PRC): on the base of experimental data; according to model (5)
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It should be noted that the available mathematical models [4], describing the PRC, have
second and third degree polynomials. However, studies carried out have shown that, in this case the
polynomials are the results of decomposition of expression (5) in a Taylor series. Therefore, they
cannot be more adequately than the formula (5) describes the experimental data characterizing the
PRC. In addition, the mathematical models obtained in [4] are local in nature and change their
structures when transforming from one experimental data collected from one well to another
experimental data collected from another well.

Thus, the proposed mathematical model, as it is seen from the figure, 5% error adequately
describes the experimental data on PRC and is invariant when transforming from one well to another,
therefore, it is global and can be used in field conditions to interpret real PRC.
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Bgenenue.
YpaBHeHuE B BUJE

L(y) — y(n) + aly(n—l) + -+ any = O (1)

Ha3bIBACTCS OJHOPOIHBIM OOBIKHOBEHHBIM AU (EpEHINANTEHBIM — YPaBHEHHEM C IOCTOSHHBIM
kodddurmentom. 31ech, aq, dy,...,d, € R ecTh BemecTBenHsle umcna. B (1) samenum y = ek*
(3mech, K - ectb mapamerp). I[1oiyduB COOTBETCTBYIOIINE MPOU3BOIHbIC, yuuThiBas B (1) u ymporias,
TIOJTYyYHM:

Liy) = (k™ + a k™ + - + ap)et
Ecnu 0603HAYHUTH Tak:
k™ + a k"1 + 4 a, = f(%) )
TOJTyqHTCS
L(y) = f(k)e™™ ©)

Jlist Toro 9ToOBI (PYHKIUSA Y = e** Gpuia peleHreM onHOponHOro auddepeHnnaTLHOro
ypaBHeHus (1) HeOOXOAUMO U JOCTATOUHO, YTOOBI YHCIIO
k ObUT KOpHEM XapPAKTEPUCTHUYECKOTO YPABHEHUS :

fO) =k"+ak™'+-+a,=0 4)
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VYpaBHenue (4) Ha3pIBaeTCS XapaKTEPUCTUUECKUM ypaBHeHHEM ypaBHeHus (1).

B wucrounukax [1],[2],[3] ¢ynmamenranbubie pemenus ypaBHenus (1) mocrpoutcs 1o
KOpHSIM ypaBHeHUE (4).

IIpu n =2, 3, 4 popmynsl peieHus: ypaBHeHUe (4) U3BECTHHI - PEIICHHUS B pajukaiax (mpH
TIOMOIIN CIOXEHUHN, YMHOKCHHUM U U3BJICUCHUH U3-T10]] 3HAKA KOPHSI).

Ho ecnu n > 5, pemienus ypaBHeHue (4) He pelaercs B pajiukanax mo Teopeme Aoens.

EcTecTBeHHO, BO3HMKAET TAKOM BOIMPOC: «UTO JETATh?»

[MocTranoBKka 3agaun. Anaruzuposams ypasrenue (4) uau (1) 6 mamemamuyeckux onepayusix.

Pemrenue 3agaum:

[okaxkem cymiecTBoBaHHE JHOOOro Yucia B YACTHBIX pelieHusx ypaBHeHus (1) (unu (4)) npu

n=2.
Paccmorpum ypaBHEHUIA:
y'+py +qy=0 ()
f(k) =k* +pk+q=0 (6)
st ypaBHeHus (5) pacCMOTPUM CIEAYIONINE CITyJIan:
IMepBbiii cny4ait: npu p<0, g<0, ucrnonb3ys jJemmbl u3 [4], ypaBHeHue (5) HaMUIIEM B TAKOM
BHJIE:

Y- (1-t)%exp {—2[ |(lnt)’ + ; (lnl)’| dx} —py' —qy=0 } -

c
t>—=c>0
Vi

311ech, ¢ > 0 eCTh MPOU3BOJIbHAS MOCTOSTHHAS MHTEIPUPOBAHUSI.
N3 (7) BeiOupaem t Tak, 9TOOBI BHIMOTHSIIOCH COOTHOIIICHHUE:

t?exp{-2 [|(Int)'|dx} —p—q =0 (8)

[BeimronmHeHne oTHOIIEHUS (8) 03HAYaeT, 9TO Takue (YYHKINH Kak

yi=e* Vo y,= ylfeyizxdx = exf§dx =e* [e®P ¥y =
1

X
1 - 1 -
= eXe@-2x =~ ,(p-1)x
-2 p-2
ABJIAIOTCS PEIIEHUAMH ypaBHEHHS (5) ¢ TOYHOCTBIO MOCTOSHHBIM MHOKHUTEIIEM.

Torma ki =1, ko = p — 1 6yayt kopusimu ypaBaerus (6)].
Teneps pemaem ypaBHernue (8):

2

exp [2 fl(lnt)’ldx] = —

t
expfl(lnt)’ldx =
VPt 4q
OGe CTOPOHBI MOCJIEAHEr0 YPaBHEHHs MPOJIOrapu(GMUPYeM ¢ HATypalbHBIM OCHOBAHHEM U
HOJIY4HM [POM3BOIHOE TIEPBOTO MOPSIKA:

|(Int)'| = (In

t

o) ©)

Uto0BI 3TO ypaBHEHUE UMEIIO PELIeHNUE:

t ! t ’ c] —
(lnm)>0=>ln—m>61= t>el/p+q=ci,/p+q (10)

Pemnm ypaBuenue (9):

t t t2
(Int) = — <ln ) = (Int)' + <ln > =0=In =cy; =
VP t+4q VP t4q VP t+4q

t? !
=>W=6C2=c22=>t=c24,/(p+q) (11)
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UroOsl ypaBHenue (5) mmeno pemenue B npexaenax ycmoBuit (7), (10) m (11) momxHO
BBITIOJIHATHCS HEPABEHCTBO

c>c\p+ta>\p+q -
=, 2=
Vp+q Vp+q
3uaunr, mpu x € (1; +00) dynxunn y; = e* u y, = e®~D¥ gpugorcs pyngamMeHTATBHEIMA
peteHussMu ypaBHeHus (5). A uucna
ki=1, ko = 1-p petenusmu ypaBaenus (6).
Bropoii ciydaii: [Ipu p > 0; q > 0; x € (1; + ) Qpyukimu
y; =e™* uy, =e™P¥ ccrp pernenusvu ypasHenue (5), a dncia
ki = —1vs k, =1 — p pemiennsiMu ypaBHenus (6).
Tperutii cyyqaii: [Ipup < 0; g > 0;x € (1; +00) dyHKIUH
y; = e* ny, = e® V¥ pemenus ects ypauenns (5), a uncia
ki =1wuk, = p — 1 ectb pemenus ypapaenus (6).
UYerseptsiii cnyuaii: [Ipup > 0; q < 0; x € (1; +0) pyHKunu
y, =e*ny, = e"®*DX gppgiorcs pemennsvu  ypasHenus (5),
auncna k; = 1uk, = —(p + 1) ectb peurenust ypaBHenus (6).
YroObl MOKa3aTh MPABHJIBHOCTH BBINIECKA3aHHBIX HAJ0 YYUTHIBATH 3HAYCHUH (GYHKIMH ©
COOTBETCTBYIOIINX MPOU3BOIHBIX B YpaBHEHUH (5).
OTmeTuM YTO, pelieHus KBaJIpaTHOro ypaBHeHHe (0) HaliIeHHBIX B pajiiKajax COBIIAJAeT C

peIIeHUSIMH, HAlIGHHBIX B MaTEMaTHIECKUX orneparusax. OaHako, o0paTHOE 3TOH 3a7a4i MOXKET OBIThH
2

1 HeBepHOi. Hanpumep, B ypasaenuu k? + px + q = 0, nycts D = p? — 4q = 0. 3nauenue q = %

¥ €CJIU C - BBIOUPAEM J0CTaTOUHO GonbimM, To Oyzer x € (1; +o0) .

YYIHUTHIBaeM B ypaBHEHHH (6):

2

k2+px+%=0.

Pemenne aToro ypaBHeHus Oyzaer
kl;Z = 12
Teneps paccmoTpuM auddepeHraibHoe ypaBHeHe ToJ00HOMY ypaBHeHUs (6)
y'tpy' +qy=0.
p2
Ilpu g = =, ToTyHnM:
n ! pz
y xpy +5y=0

Y P
=X =X
PelmB 5T0 ypaBHEHHE B PajHKaIax MOMydnM: Y, = e 2, y, = xe ' 2

B maTematnueckux onepauusx:
2
DIpn p>0, >0, x€(L; +0), y =e™, y,=e0P*

2
DMpup <0, =>0, x€ (L +0), y; =e¥, y,=eP V%

Otcroma ciemyer 4TO pelIeHHs, HAaiJIeHHBIX B MATEMaTHYECKHX OIEpalHsiX, OXBaThIBACT
OoJiee MUPOKUI KITacC, YeM PEIICHUH, HAWJICHHBIX B PaJHKaiax.

3ameuanue: [IpuBens ypasuernwue (5) (vu (6)) K 4aCTHOMY CITY4ar0 HCIIONB3YS JIEMMBI U3 [4]
MOKHO HaWTH JIF000€ YHCIIO PEIICHHIA.

Taxum 00pa3oM JOKa3aIH CIEAYIONIYIO TEOPEMY:

Teopema. B MaTeMaTnyeckux oreparusax ecTh JH00e YUCIIO pemieHni ypapHeHus (5) (wm

(6)).
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CaencrBue. B MaremaTHueckux Olepanusx CYMIECTBYeT JF00O€ YHCIO pelleHUi
KBaJIpaTHOTO YPaBHCHUSI.

Pe3siome. [lokazaHo cymiecTBOBaHME 00O YHCIO pEIICHWH KBaJpaTHOTO YpaBHEHHS B
MaTEeMaTHYECKUX OMEPAIHsIX

Breipakato OmarogapHocTh  3aciy)KEHHOMY Y4MTenr0 AsepOalipkaHckoi PecryOmmku
banakunmesy K. b. 3a ieHHBIe COBETHI TP HAITUCAHUU CTATHU.
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BBenenue. fI3pikoBas urpa SBJISIETCS HEOTHEMJIEMOM 4YepTOM s3bIKa CPEICTB MacCOBOM
nHpopmaruy. SI3pIkOBasi urpa CHOCOOCTBYET HENPSAMOMY BBIPOKEHHIO OLEHOYHBIX 3HAYECHHUH
MOCPEACTBOM CO3JaHHUsI HPOHMYECKOro mnonrekcra. C IOMOLIbIO S3BIKOBOM HWIPHI BO3MOXKHO
OTpaXCHHUE AaBTOPCKOW TIO3MIMH, BBIPAKCHHUE aJbTEPHATUBHOIO MHEHHUS 0€3 OMacHOCTH
BO3HMKHOBEHUSI KOHGUINKTA. «SI3bIKOBast Urpa — ABJICHUE MHOTOACIEKTHOE, NMEIOIee OJHOBPEMEHHO
CTUJIMCTUYECKYIO, IICUXOJIMHIBUCTHUYECKYIO, TParMaThdeckyld W  ACTETHYECKYI0 IPHUPOLY.
MHOronjnaHoBOCTb ~ JaHHOrO ()eHOMEHa JeNaeT 3aTPYAHUTEIbHBIM  HENPOTHBOPEUMBOE U
HCYEPIIBIBAIOLICE ONPEACICHUE S3BIKOBOM WIPBI, JAIEKO HE BCE AaCIEKThl KOTOPOH OCTaTOYHO
XOPOIIIO U3ydeHb» [2, ¢.172]

AKTyanbHOCTb HCCIEIOBaHHSA OOYyCIOBJIEHAa CTPEMJICHUEM PpaJHOBENyLIMX MPUBJIEYb
BHUMAaHUE CiylIaTeNeld, 4To OOYCJIOBIMBAET HEOOXOIMMOCTH HCIIOJIIB30BAHMS IPUEMOB SI3BIKOBOM
UTPBL, KOTOpasi CHOCOOCTBYET YAEPKAHWIO BHUMAHHUS HOTpeOUTENs, 4YTO SBIAETCS OCOOEHHO
3HaYMMBIM B KOHKypeHTHoH Ooprbe CMU 3a aymuropuio. MccnemoBaHue SI3bIKOBOM HIPBI
OCYLIECTBIIIETCS B PYCJIE€ aHTPOIMOLIEHTPU3MA — BEAyILIEH MapaJurMbl COBPEMEHHOTO SI3bIKO3HAHMA.

S3pIKOBasi Wrpa MOMOraeT JeNaTh KaKAbIM BBIXOH B 3(Up MHTEPECHBIM. SI3BIKOBasl urpa B
CMU ocoOeHHO aKTHBHU3UPYETCS B IEPUOJ COLMAJIbHBIX M3MEHEHUH, KOTOPBIM XapaKTepHu3yercs
COBpPEMEHHOE 001IecTBO. SI3bIKOBas urpa SBJISETCS OJHUM W3 BEAYIIMX HNPHU3HAKOB COBPEMEHHOIO
MeInaaruCKypca, YTo 0OyCIIOBICHO YCHIICHHEM CYTTECTUBHOCTH IMyOiInyHO# peun. «Pacnpoctpanenue
SI3BIKOBOM MT'PBI B pEYM MPUBENO K €€ aKTUBHOMY M3YyYEHHIO B KOTHUTOJIOTMH U B JIMHI'BUCTHKE» [3,
c.128.]. fI3pikoBas wurpa paccMaTpUBAeTCs NPEHMYIIECTBEHHO B peueBOM cdepe U CIyKUT
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9KCIPECCUBHBIM DJIEMEHTOM, CHOCOOCTBYIOIIMM YKPAIICHUIO PEYM, MPUAAHUIO €l OCTPOTH U
3aHUMATEIbHOCTH.

Pesynbrarel mccaenoBaHus. 3adacTyl0 B MacCOBOW ONOCPEIOBAHHOW KOMMYHUKAIMH
MOXHO CTaBUTh BOIPOC 00 MHTEHIMOHAJIBHOW aCHMMETPUH, CYIIHOCTh KOTOPOH 3aKIII0YaETCS B TOM,
YTO «IIpaBWJIa UTPBD», H3BECTHBIE MONyYaTen0 HHHOPMALUH, YaCTO HAPYIIAIOTCS €€ OTIPaBUTENEM,
3aBEIOMO HaXOISAIIMMCS B 00JI€€ BBITOHOM KOMMYHUKATUBHOM MTO3UITUH.

Penunuent, kak W3BECTHO, OXWAAET OT HOBOCTHBIX COOOINEGHHWH B TMEPBYIO oOudepelb
nHpopmanu, B TO BpemMss kak CMM CKIOHHBI UCIONB30BATh IOCIEAHIOID KaK CPEICTBO
WHTEpIpeTaluy JIeMCTBUTENBHOCTH B pycie 3aJaHHBIX HIEOJIOTMYECKHMX YCTAaHOBKH CBOEH
(hMHAHCOBO-9KOHOMHUYECKON aHTaKUPOBAHHOCTH.

Peanmzanus TekCcTOOOpa3yIOMIMX MEXaHWU3MOB SI3BIKOBOM WIPBI MPOUCXOIHT IMOCPEACTBOM
WUTPOBBIX MHUKPO(POPM, KOMITO3UIIMOHHBIX OJOKOB, a TaKXe€ HIPOBBIX CEOKETHBIX TPaHCPOPMAIIHIA.
S3wikoBas urpa B CMU BozzaelicTByer He TONbKO Ha (hOpMHpPOBaHUE OOIIECTBEHHOI'O MHEHUS, HO U
HEMOCPEICTBEHHO Ha (JOPMUPOBAHNE MUPOBO33PCHHS.

W3 storo crnemyer, 4To S3bIKOBAsi UT'Pa B MPOCTPAHCTBE MACCOBOW KOMMYHHUKAIIMU- 3TO OJIHO
13 caMbIX 3(PPEKTUBHBIX CPEACTB HHPOPMALIMOHHOTO BO3/ICHCTBHSI.

Hdnst 3aBoeBaHUS TMOTPEOMTENs, MapKeTHHroBas (MPOAYKTOBas W MPOHM3BOACTBEHHAs)
KOHIIEMIIHS UCIIONB3YeT OpUTHHAIBHBIE METOAB! U (OPMBI TOAaYM MaTepHasa (TBOPUECKH MOAXO/I,
A3BIK, CTHJIb, ONIEPATUBHOCTH | T.1.)

O4eBHIHO, YTO SCTETHYECKHH MOTHB «YIOBOJBCTBHS OT TIPOIIECCA», COMPOBOXKIAIOIIHHA
A3BIKOBYIO MTPY, COBEPIIEHHO HE MOXET OBITh MpeoOIiafalouM B MPOM3BOACTBE HOBOCTEeH. Mrpa B
3TOM «IIPOW3BOJCTBEHHO-MAPKETHUHTOBOM» KOHTEKCTE HE MOXET OBITh TPOCTO «ICTETHYECKOM
no0aBKoi» K MHGpOpPMAINH, a CTAHOBHUTCS MPAKTHYECKH EIWHCTBEHHBIM CPEICTBOM JOCTHIKEHUS
MHCTUTYLUOHAJBHBIX II€JIEH, TUKTYEMBIX YCIOBUAMU 3KOHOMHYECKOH M IIEHHOCTHO-HIEOIOTHYECKON
KOHKypeHIH. VI3 manHoOro Qakra ciemyer, 4To eciid B COBPEMEHHBIX MAacC-MEAna €CTh OIPOMHBIN
«CIpOC» Ha A3BIKOBYIO HWIPY, TO OJTO JEMOHCTPHUPYET €€ 3HA4YUTENbHBIE IParMaTHYECKHE
BO3MOYKHOCTH, MCIIOJIB30BAHNE KOTOPBIX IIOMOTaeT KOHKPETHBIM MPEACTABUTEISIM CPENCTB MacCOBOU
nH(pOpPMaIUK CTAHOBUTHCS 00JI€€ KOHKYPEHTOCIIOCOOHBIMU U NTOJIEPKUBATh HHTEPEC ayAUTOPUU.

Henp3st oTpunath poiab 3cTeTHYECKOH (PYHKLIUU S3BIKOBOH MIPbI, HO HYXHO OTMETUTh, YTO
OHa SBJISIETCS BCIIOMOTaTENbHOM 110 OTHOLIEHHWIO K (PYHKIMM BO3IEHCTBUS, KOTOpas CTaHOBUTCA
cucremooOpasytomieir B CMIU.

WNHaye BBIpaxkasch, «KpacuBas», C JJIEMEHTaMH WIPbl WIM IOJHOCTBIO WIpOBas MaHepa
nogauyd MHGOPMALMM HAmpaBlieHa HE Ha YAOBJIETBOPEHHE <«ICTETHUECKHX IOTPEOHOCTEN»
[OJIydJaTesns, a Ha ONTHMU3ALUI0 MH()OPMAIMOHHOIO BO3AEHCTBUA Ha Hero. MrpoBoil «acTteTusm» B
OCBEIIEHHH COOBITHS, YacTO BCTPEYANOLIMNCA B XYIO)KECTBEHHO-ITyONHLIMCTUYECKUX >KaHpaX, B
HOBOCTHOM AMCKYPCE HE MOXKET CUMTATHCS IIPOCTBIM «YKpAIICHUEM) PEYH.

Takum oOpa3oM, S3BIKOBasg WUrpa B AUCKypCUBHOM mpoctpanctBe CMU, B mepByro odepenp
BBINONHACT (YHKUMIO Bo3felcTBUs. [lomqunHeHHOe MOJOKEHHE MO0 OTHOIIEGHWIO K HEeH 3aHuMaer
screTnyecKast QYHKUUS, U KaK MIPOM3BOAHAS OT 3TUX (YHKUMH, CKJIAIBIBAIOILASCS M3 COBOKYITHOT'O
JEUCTBHS OLICHOYHO HArpy>KeHHOH MH(OpMAaIMM W CTHIMCTUYECKONH MaHEpPhI ee [0Jayud, BOSHUKAET
MHPOBO33peHYecKast QyHKITHS.

BuyTtpu rnobanbHONH KOMMYHHKAIIMOHHOW Cpelbl, OOpa30BaHHOW CpENCTBAMH MAaCCOBOM
nHpOpPMaIUK, CYyLIECTBYEeT o0co0asi KyJIbTypHO-MUpPOBO33peHuecKass mnapaaurma. CoBpeMeHHBIN
Ye0BEK MMEET KapTHHY MHpA, CUCTEMY LIEHHOCTEHW, MOJIENIN MTOBCETHEBHOIO MOBEAEHMS, BCE 3TO BO
MHOroM 3anaérca CMMU, B 4aCTHOCTH - HOBOCTHBIMU MaTepHallaMu.

S3BIKOBYI0O HWIPy B 3HAUUTEIBHOM CTENEHH OTPaXarT KyIbTYpPHO-MHPOBO33PEHUYECKHE
TEHJCHLUH, KOTOPbIE IPUHATO OOBEIUHSTD B IOHITHE «IIOCTMOJIEPHU3MY. [4]

SI3BIKOBYIO UTPY MOXKHO 3aMETUTh IPAKTHYECKH B Ka)KIOM BBIITYCKE PaJHONPOrpaMMBbI «XHUT-
napamy, exenenenbHo Beixomsmed Ha Pagno KH (r. Kocranait). Mcnons3oBaHue S36IKOBOM UTPHI B
paanosdupe 0OYyCIOBIEHO, MpPEXIE BCEro, CTPEMJICHHEM K OSKCIPECCHM M €€ PACLIMPEHHIO,
XapakTePHBIM JUI MEIUANpOCTPAHCTBA, Mpeonararonue Haiuyre (OHOBBIX 3HAHMH y ajpecara.
«Mnes A3BIKOBOM MTPHI JIEXUT B CAaMOH OCHOBE NOCTMOAEPHUCTUYECKOM KOHLENIUH YnTtaTens Kak
HUCTOYHHUKA CMBbICNIa, MO0 B mpolecce uTeHHus ‘Bce Tpoe’ (T.e. YMTaTelb, TEKCT M aBTOp) ‘SBISIOT
co0010 eHOe ¥ OECKOHEYHOE TOJIE JUIsl UTPHI chMa’™» [1]
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Lenbio mporpaMMsl SIBISETCS O3HAKOMIICHHE aYAUTOPUH C PEUTHHTOM MY3BIKaJbHBIX 3asiBOK.
B cmucok cambIX BOCTpeOOBaHHBIX TECEH BXOOUT JecATh HauOosee MOMYJISPHBIX MY3BIKaIbHBIX
KOMIIO3ULIMM CpeAM CiyIlaTened JaHHOM paJuocTaHIMH. 3ajlaya BEAYIIEro — HE MPOCTO IMOJBECTH
UTOTH, a KpeaTHBHO OQOPMHUTH MOABOAKY K KaKaoi mnecHe. lcciemoBaHue S3BIKOBOW HIPHI B
paanosdupe HampaBIeHO Ha PACCMOTPEHHE BHUIOB S3BIKOBOW WIPHI, OOYCIIOBICHHBIX pEUEBON
CUTyallueil M pealn3yIoIIUXcsi Ha ypoBHE TekcTa. B pabore Mcnonb30BaHBI METOABI HAOMIOJACHUS,
OIMCaHMUs, MParMaceMaHTHUECKOT0 aHalu3a TecTa. Hike mpencTaBieHbl IpUMepBl SI36IKOBOM UTPHI B
peun paguosenyiiei FOmmu BonkoBoit.

«Hesyuxu uz epynnovt « Pabpuxay 3asxcuearom, KaxK oKa3aioch, He moavbKo Ha cyere. [lesamoe
Mecmo Hawe2o permurea yxce 8 sgpupe na 101.5 fm». Peub uaér o mecHe ¢ Ha3BaHUEM «3a)KUTAIOT
OTOHBKM». B mpHBeseHHOM IpuMepe OOBITPHIBAIOTCS JBa 3HAUCHUS IJIATOJNIA «3a)XKHTaTh»: MPSMOe —
‘3aCTaBIATh TOPETh, 3aropaThca’ M MEPEHOCHOE — ‘BBI3BIBATH Y KOTO-IMOO MOJHEM YYBCTB, DHEPTUU;
BOOAYILIEBIIATE’. DTOT TIpUEM IMPHUBIEKACT BHUMAaHHE W CIIOCOOCTBYET IOBBIIICHUIO HMHTEpeca
CITyIIaTeNs K My3bIKaJIbHONH KOMIIO3UIIUH, T.€. BHITIOJIHSET BO3/ACHCTBYIOILYIO (DYHKIIHIO.

«Paboma e onx, paboma Work, walk — smo eyasime, no kpaiineii mepe, max noém nodumuya
cnywameneu paouocmanyuu KH - Puannay» - paccMaTpuBasi JaHHBIA TIPUMEDP, MOXKHO C/ICNIATh BBIBOJL,
YTO B 3TOM NPEIUIOKEHUH SI3BIKOBAsi UTPa MOCTPOEHA TOCPEICTBOM OMO(DOHMH W MapOHOMAa3uH, YTO
00YCITOBIIMBAET JABOSIKOEC TOHUMAHUE TEKCTa U OKa3bIBACT BO3JICHCTBYIOMINN 3P QEKT.

«llapadokc.: my3viKaibHas 2PYANA ¢ CAMbIM ANNEMUmMHbIM HA38AHUEM Npeoadeaem Ce200Hs
YCMpOUmyb  pa3epy30uyHblll O0eHb: He 2py3umb cebs npoOieMamu U He2AmuSHbIMU MbICIAMU, a4
HAcaaxcoamvcs AHcusHblo 30eco u cetivac! B agupe epynna Iluyya ¢ komnosuyueli noo HA38anuem
«namuuya» ...» B paccMaTpuBaeMOM TpuUMepe MOXHO OTMETHUTh HECTaHIAPTHOE HCIOIb30BaHHE
CIIOBOCOYETAHHS «Pa3rpy30UHBIH JICHBY», KOTOPOE TPAIUIIMOHHO MIPUHSTO TPAKTOBATh, KK TIEpeXxoj] Ha
«J1€rKoey, MpaBIWIbHOE MUTaHWEe. B maHHOM e ciiydae OHO YIOTpeOIIsIeTcsl CO 3HaUeHHEM Iepexoa
Ha «IErkoe OTHONIIEHWE K JKW3HW». [lpuimaraTensHOE «amlmMeTUTHBIN» B JAaHHOM KOHTEKCTE

WCTIOJIb3YEeTCS B TICPEHOCHOM 3HAYCHWW — ‘TIPUBJICKATEIBHBIN JUIS XapaKTEpPUCTUKH HAa3BaHUS
MY3BIKQIEHON TPYIIIIHL.
«B uém cuna, opam? ... Ha smom u mnoeue Opyeue eonpocet Koncmammun Menaose

omeeuaem ceoemy Opamy Banepuio, u 3mo He yYOUgUmMenvbHo, 6e0b UCNOKOH 6€KO8 NPUHAMO
cnpawueams cosema y cmapuiux. Ilecus «Moii 6pamy yoice 6 aghupe, u 3mo nAmMas cmpouka Haue2o
pelimunea». B nanHOM ciydae, sI3bIKOBasi UIpa 3aKJIFOYAETCs B HCIONb30BaHUM UHTEPTEKCTa, KOTOPBII
OTCBUIAET HAaC K H3BECTHOMY IMAJOry B KHHOKapTHHE pexuccépa A.bamabanoBa «bpat», uTO
MIPEATIoNaraeT COOTHECEHHE OpaTCKUX OTHOLICHUH, NPEeNCTaBICHHBIX B HAa3BaHHOM (uiIbME, U
otHomenuii Banepusa u Koncrantuna Menasze.

«Tema moezo, o uém monuum Hacmsa Kamenckux, coscem ckopo 6yoem packpbima 8 necHe
NORYIAPHO20 OYIMA, A HAM OCMAEmCcA cKazams Juulb 00Ho: «Hacms, ne monuu, noti, y meds smo
OMAUYHO noAyYyaemcsy ... Yemeépmas cmpouka xum-napada npunaonexcum Ilomany u Hacme
Kamencxux ¢ necneii «Y mamery. AHanuzupysl JaHHBIA NPUMEP, MOXKHO 3aMETUTh TO, HACKOJBKO
BaYKHO BEAYLIEMY 3HATh COJEP)KAHUE M CMBICI MY3BIKATbHOW KOMIO3UIMH C LIE€JIbI0 TPAMOTHOIO U
HWHTEPECHOIO MOCTPOCHUS MPEATIOKEHUS C UCIIOJIb30BAaHUEM SI3bIKOBOW MIPhl. B mpuBeneHHOM TeKcTe
MPUCYTCTBYET NMpUEM OOpalleHus] K MCIOIHUTENI0, KOTOPhIH HEPEeaKO MPUMEHSETCS NpPU CO34aHUU
MY3bIKQJIBHBIX MOIBOJOK VIS TAKOrO poja paauo- wid Tenenporpamm. OOpaimieHue K UCIOIHUTENI0
BBI3BIBAET YYBCTBO OJM30CTHM U CIYXHUT KOHTAKTOYCTAHABJIMBAIOLIMM 3JEMEHTOM B JAUAJIOre
PaZnoBEAYILErO U PaJOCTyIIATENs.

«bapabannas Opobb, nepexooum K camomy OmEemCcmEeHHOMY MOMEHMY — MPOUKA JUOEpO8
xum-napaoa no gepcuu paouocmanyuu KH. Ce2o0nsa bponsa pelimunea oocmaémcs nesuye Hiowe c
necHeil «Bviwey, cepebpo y I pucopus Jlenca, ny a 3onomo nonyuaem Ezop Kpuo». CiioBocoueTanue
«bapabanHast OpoOb» C OIHOW CTOPOHBI YCHUJIMBAET Ba)KHOCTH MOMEHTA, a C APYrod — Mpuuaér
KOMHUYEeCKHH 3((eKT, Takoe COueTaHHe MOPOXKIAET SA3BIKOBYIO MIPY. 3/€Ch K€ MOXXHO BBIJEIHTH
ClloBa: «OpOH3ay», «cepedpoy», «30JI0TO», KOTOPbIE MOHUMAIOTCS B JAHHOM KOHTEKCTE KaK Harpasibl
YYaCTHUKOB XHT-TIapaja. SI3pikoBasi Wrpa omupaercsi Ha (DOHOBBIC 3HAHHUS CIYIIATENEH, MO3BOJIIET
nepenaTb OCHOBHOM CMBICH BBICKa3bIBAHMs, NMPHUBIIEKAET BHUMAHHE M OKa3bIBAaeT BO3JCHCTBHE Ha
CITyLIaTess, LEeIbI0 KOTOPOTO SIBIISIETCS] COXPaHEHHUE ayAUTOPHH.

BbiBoabl. SI3b1K0OBast Urpa SIBISETCS aKTHUBHO UCIHONB3YIOMINMCS CPEICTBOM BBIPA3UTEIbHOCTH
paauoTeKCTa, TpPHUBJIEKAET BHUMAaHUE ayJUTOPHH, IOJYEPKHBAET 3HAYMMOCTH MPEACTaBICHHOH
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uHpopmanuu. Llenplo S3BIKOBOM WIPHI  SIBISETCS BBIPAXKCHUE JIOMONHUTENBHOTO CMBICTIA,
aKTyalu3alud BHYTpeHHeW (OpPMBI CIOBa MIIM CIOBOCOUYETaHUsl. UepThl s3bIKa COBPEMEHHOTO paano
CBHUJICTENBCTBYIOT O TOM, YTO B HEM B CBSI3M C M3MEHEHHSIMU OOIIECTBEHHO-TTOJUTUYECKOW CUTyalluu
W JIeMOKpaTH3alleld HOPM pEYeBOro YHOTPEOJNeHHS B MacCOBOW KOMMYHHUKALlMH, SI3BIKOBAas WIpa
XapakTepu3yercss  MPEHMYLIECTBEHHO  PaclpOCTPAaHEHUEM  HHTEPTEKCTYalbHBIX  DIIEMEHTOB,
OTCBUIAIONIMX CcymaTenss K (POHOBBIM 3HAHUSAM U TPEINONAralolIiX ONpeAelcHHBIA YPOBEHb
OCBEJIOMJICHHOCTH. SI3bIKOBasi Urpa, ynorpebiéHHas B (opMaTe pa3BIEKaTelIbHOrO KOHTEHTAa, He
TOJILKO TIPWBJICKaeT BHUMAaHHE, HO W pacrojiaraeT K cebe ayauTopuio. SI3bIKOBasi UTpa BBITOIHSET
BO3JCHCTBYIONIYI0 (YHKIMIO B Macc-MeAua B I€IOM M B pajauoddupe B YaCTHOCTH, OAHAKO
Bo3zelicTBue 00ycioBiuBaeTcs (PaTUYecKOW M KOMMYHHKATHBHOW (pyHKIMEH, YTO CrocoOCTBYeT
MPHUBJICYCHUIO BHUMAHUSl CIyHIATeNsl W, Kak CieAcTBUE, A3(PQPEKTHBHOCTH U IKOHOMHYECKOH
MPOYKTUBHOCTH Pa/IMOKAHANA, TIOBBILICHHIO PEHTHHTA U PACIIPOCTPAHEHUIO 30HBI BIUSHUSI.
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