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AHHOTALIUA

B cratne paccMaTpuBacTCA HpO6HeMLI HUCCIICIOBAHUM 110 TEMAaTHKE OCBOCHHUIO MOA3EMHOTO MMpOCTpaHCTBA Ha
OCHOBAHHMSIX CJIO)KEHHBIX 3aTOP(OBaHHBIMH IPYHTAMH B YCIOBHUSIX HEOIPEIEICHHOCTH KaK pelleHue npooiem yp-
6aHI/ISaI.II/II/I TropoaoB. OCHOBHOM CMBICIT OCBOCHUS NMOA3CMHOI'0 NPOCTPAHCTBA HA OCHOBAHUAX CJIIOKCHHBIX 3aTOP-
(I)OBaHHLIMI/I TPyYHTaMH B YCIIOBUAX HeOHpeZ[eJIéHHOCTI/I CBs3aH SKOHOMUS IUIOMIAAN TOBCPXHOCTHU B ITpEACIaxX Io-
poaa. B cratne HCCJICAOBAHbI AKTYaJIbHBIC U COBPEMCHHBIC MCTO/AbI HeflpO-He‘IeTKOFO aHaJIn3a B Iponeccax Cu-
CTCMHOI'0 IMOAX0Ja K OCBOCHHIO IIOA3CMHOI'O IMPOCTPAHCTBA HA OCHOBAHUAX CIIOKCHHBIX SaTOpq)OBaHHBIMI/I
TPyHTaMH B YCJIIOBHUAX HCOIIPEACICHHOCTH. HpI/IBe,I[eHLI OCHOBHBIC HAITPABJICHUA UCIIOJIb30BAHNS HCKYCCTBCHHOI'O
HMHTCJIJICKTA B MPONECCax OCBOCHUIO MOA3CMHOI'O MPOCTPAHCTBA HA OCHOBAHUAX CJIOKCHHBIX SaTop(I)OBaHHBIMI/I
IPYHTaMH B yCJIOBUSX HEOIIPEAEICHHOCTH. M cciie10BaHO HallpaBIeHUE IPUMEHEHUS UCKY CCTBEHHBIX HEMPOHHBIX
ceTen JUTA pCUICHUA 3a/1a4 06yqu1/m JUIA no,u60pa OIMPECACTICHUS BHIT'OJHOT'O MECTOIIOJIOKCHUSA OCBOCHUA MTOA3EM-
HOTO MPOCTPpaHCTBA Ha OCHOBAHHUAX CJIOKCHHBIX 3aTOp¢)OBaHHBIMI/I TPpyHTaMU B YCJIOBHUAX HCOIPEACIICHHOCTH.
MeTtono10rus UCCIeN0BaHUs UMEET KOMIUIEKCHBIN MEXAUCLIUITIMHAPHBIA XapaKTep U ONIUPAETCs, BO-IIEPBBIX, HA
aHaIMTHYeCKYyIO0 (hrocoduio cozHauus U GUI0CODUIO UCKYCCTBEHHOTO MHTEIJIEKTa, BO-BTOPBIX, Ha OOLIYIO Me-
TOJAOJIOTUIO KOTHUTHUBHBIX, KOMIIbIOTCPHBIX HAYK U HeﬁpOHayK, B-TPETbHUX, HA (I)I/IJ'IOCO(I)CKO-MGTOI[OJ'IOFI/I‘IGCKI/Iﬁ
HUMIICPATUB SKCIUIMKAIUNU HAYYHO-TCOPCTUYCCKOI'0 COACPIKAaHUA B NIPOLIECCAX OCBOCHUIO MMOA3EMHOIO IPOCTPAH-
CTBa Ha OCHOBAHUAX CJIOKCHHBIX BaTOp(I)OBaHHBIMI/I IrpyHTaMH B YCJIIOBHAX HCOIPCACICHHOCTH. HOKaSaHO, qTO
TCXHOJIOIT'MU UCKYCCTBECHHOI'0 MHTCJIJICKTA LEJIOM OKAa3bIBAIOT IMOJIOKUTCIIBHOC BJIWAHUC HA (I)YHKLII/IOHI/IPOBaHI/Ie
CHUCTEMbI OCBOCHHIO IOA3CEMHOT'0O ITPOCTPAHCTBA HA OCHOBAHUAX CJIOKECHHBIX SaTOp(bOBaHHLIMI/I I'pPyHTaMH B yCJIO-
BUAX HCOIIPEACICHHOCTH.

ABSTRACT

The article discusses the problems of research on the development of underground space on the basis of folded
peat soils in conditions of uncertainty as a solution to the problems of urbanization of cities. The main meaning of
the development of underground space on the basis of folded peat soils in conditions of uncertainty is associated
with the economy of surface area within the city. This technique for the reconstruction of urban spaces is used
mainly in the areas of the most intense traffic flows and intersections, in the territories of industrial hubs and zones
of communal storage purposes. The article investigates the direction of using artificial neural networks for solving
learning problems for the selection of determining the advantageous location of the development of underground
space on the bases of folded peat soils under conditions of uncertainty. The research methodology has a complex
interdisciplinary nature and is based, firstly, on the analytical philosophy of consciousness and the philosophy of
artificial intelligence, secondly, on the general methodology of cognitive, computer science and neurosciences,
and thirdly, on the philosophical and methodological imperative of explicating the scientific and theoretical content
in the processes of the development of underground space on the basis of folded peat soils under conditions of
uncertainty. It is shown that artificial intelligence technologies generally have a positive effect on the functioning
of the system for the development of underground space on the basis of folded peat soils under conditions of
uncertainty.

KuiioueBble ¢JI0Ba: MOJI3EMHOE TIPOCTPAHCTBO, CIIOKEHHBIE 3aTOP(POBAHHBIE TPYHTHI, CHCTEMHBIH MOAXO]I,
HeﬁpO-HequKI/Iﬁ aHaJIus3, I/ICKyCCTBCHHHﬁ HUHTCJIJICKT, O6y‘{€HI/IC, HOI[60p, BbII'OJJHOEC MECTOIIOJIOKECHHUC.

Keywords: underground space, folded peat soils, systems approach, neuro-fuzzy analysis, artificial intelli-
gence, training, selection, advantageous location.

ITocTtanoBka IlpOﬁJIeMbI. AKTyaJ'H)HI)IMI/I JJIs OCHOBAHUAX CIOXCHHBIX 3aTOp(1)OBaHHI)IMI/I T'pyHTaMHU.
Poccun CCTroAHA CTAaHOBATCs MCCICIOBaHMs, BKIKHOYA- K HpOﬁHeMHLIM aCIICKTaM HCIIOJb30BaHUs IIOA3CM-
IOIMHE BBIABJICHHUC NPEUMYIICCTB U HEAJOCTATKOB HC- HOTO IIPOCTpaHCTBA IropoJia Ha OCHOBAHUAX CJIOXKCH-
IMOJIB30BaHUA ITOA3CEMHOIO IMPOCTpaHCTBa ropoja Ha
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HBIX 3aTOP(OBAHHBIMU I'PYHTaMU MOYKHO OTHECTH Clie-
JyIOIee: palioOHAIbHOE HCIOIb30BaHNE HA3EMHOM Ya-
CTH 3€MHOIl HOBEpXHOCTH (HAJM4YHe B HEApax 3eMIIU
TMOJIE3HBIX MCKOMAEMBIX, YTO IPHUBOJUT aKTUBHOE pas-
BUTHE MOJ3€MHOIO CTPOHUTENIBCTBA), BO3MOXKHOCTH
pa3MenieHus 00bEKTOB Pa3INuyHOTr0 Ha3HAUCHHUS B IO~
36MHOM TIPOCTPAHCTBE, COXPAHEHUE HKOJOTHMYECKON
YHCTOTHI, YTO MO3BOJISIET YMEHBIIUTh 3aTPaThl SHEPTUU
Ha OTOIUICHHE U OXJIAKACHHUE IMOMEIIEHNH, COKPAaTHTh
9KCIUTyaTallHOHHBIE PACXObI [0 CPABHEHHMIO C allbTep-
HaTHBHBIMH COOPY>KCHHUSIMH Ha TIOBEPXHOCTH, CHU3UTh
BIMSHUE KIMMAaTHIECKUX YCIOBHH, KOMIUIEKCHOE HC-
MOJIb30BaHNE TMOJ3EMHOTO IPOCTPAHCTBA (OPMHUPYET
IpajIoCTPOUTENbHbIE aHCaMOJIM C KauyecTBEHHO HO-
BBIMH IIPOCTPAHCTBEHHO-3CTETHYECKUMH 1 9KOJIOTHYe-
cKUMHU xapaktepuctukamu [1, 2]. Cerogus Oosbiuas
4acTh [IPOIIECCOB OCBOCHHUS MOI36MHOI0 IIPOCTPAHCTBA
B TOPOJCKHX U IPOYMX CPEAax aKTHBHO alalnTHPYETCs
K MHHOBAIMsSM Ha 0a3e HEHpO-HEYETKOro aHaiu3a U
HCKyCCTBEHHOTO WHTeIUlekTa [3-4]. Maremarndeckas
TEOpHsI HEUETKNX MHOXKECTB U HEUETKAs! JIOTHKA SBIIS-
eTcst 0000IIeHIEM KIIaCCHIECKOI TEOPHUH MHOXKECTB 1
Kiaccuueckoil (opmanpHON JstorukH. COBpeMEHHBIE
HEHPOHHBIE CETH — 3TO NMAPAJIIEIBHO paclpeieIeHHbIE.
CHCTEMBI, CIOCOOHBIE K COXPAaHEHHUIO U PEIPE3CHTANT
3HaHUU IMyTEeM aHaln3a MOJOXKUTEJIBHBIX U OTpHUIa-
TeNbHBIX Bo3/eHcTBUH [5-6]. HedeTkue HelpoHHBIE
CEeTH JIOTUYECKH MPO3payuHbl, IOATOMY OHH MOTYT HO-
Jy4aTh HOBbIe 3HaHMs. HedeTkue HeHpOHHBIE ceTH
TaKXKe JITKO aJalTHPYIOTCS K OKpYyXarmllel cpene.
Bce 310 cBUIETENBCTBYET O TOM, UTO 3TH CHCTEMBI 3()-
(heKTUBHO HUCIIONB30BATh IS MOBHIMICHUS 3()()EKTHB-
HOCTH OCBOEHHIO MTOI3EMHOTO IPOCTPAHCTBA HA OCHO-
BaHMAX CIIOKCHHBIX 3aTOP(OBAHHBIMH TPYHTAMH B
YCIIOBUSIX HeonpeneneHHocTH. Helipo-HeueTkas ceTb —
3TO MPEACTABICHHUE CHCTEMBI HEYETKOTO BBIBOJA B

BHZIC HEHPOHHOH CeTH, yIOOHOH! IS U3yUCHHS, ITOTIOJ-
HEHUs, aHaJIM3a U HCIOJIb30BaHUA. MIMEHHO mosToMy
HEUPOHHBIC CETH M T'CHETHYCCKHE aJrOPUTMBI ceitdac
LIMPOKO MPUMEHSIOTCS MOBCIOAY, e ecTh Hedopma-
NIM30BaHHBIC 33/1a4H, KOTOPBIC OYCHb TXKEIO AITOPUT-
MH3HUPOBATb.

Llenp ctaThl — HCCIIEOBAaHWE METOIOB HCKYC-
CTBEHHOT'O HHTEJUICKTA B PAMKAX CHCTEMHOTO MOX0/a
K OCBOCHHIO IIOJ3EMHOTO IIPOCTPAHCTBA Ha OCHOBA-
HUSX CJIOKEHHBIX 3aTOP(OBaHHBIMU I'PYHTAMH B yCIIO-
BUSIX HEOTIPEIEICHHOCTH.

MeTomoNoTHs UCCIIeIOBAaHNU MMEET KOMILIeKC-
HBIM MEXIUCUUIUIMHAPHBIN XapaKTep U OIUPAETCs, BO-
NIepBBIX, HA aHAJMTUYECKYIO (unocoduio co3HaHUS U
¢uIocohuro UCKYCCTBEHHOTO HHTEIICKTA, BO-BTOPBIX,
Ha OOLIYI0 METOIOJOTHIO KOTHUTHBHBIX, KOMITBIOTEP-
HBIX HayK M HEHpOHAyK, B-TPETbUX, Ha (HUIOCOPCKO-
METOJI0JIOTUYECKUI UMIICPATHB SKCILTHKAIIMN HAYYHO-
TEOPETHYECKOT0 COJCPIKaHUs B MPOILEccax 1Mo OCBOE-
HHIO TIOJ3€MHOTO MPOCTPAHCTBA HA OCHOBAHUAX CJIO-
JKEHHBIX 3aTOP(OBAHHBIMH IPYHTaMH B YCJIOBHSX He-
OIPE/ICNICHHOCTH.

O0cy:xaenne pe3yabTaTtoB. [opox Moxer
ycrentHo GpyHKIIMOHUPOBATh TOJIBKO B TOM ClIy4ae, KO-
rla OH YCTPOCH CHCTEMHO U COCTOUT U3 PA3INYHBIX 1O
HA3HAYCHHUIO YacTeH, KOTOPBIC TOOIHSIOT IPYT ApyTa.
Bce QyHKIIHOHAIBHBIC YaCTH TOPO/Ia COSAUHEHBI 00III-
HOCTBIO pecypcHOH 0a3bl, KOTOPO#l pacrojaraer ro-
POJICKast TEPPUTOPHS, YUACTBYIOT B QOPMHUPOBAHUH T'O-
poJcKoil cpenbl. «BepTHkanbHOE 30HHPOBaHUE» TO-
PO/a MOXHO PEeryJIMpoBaTh Ha OCHOBE UCIIOJIb30BAHHS
«crouctoi» Moxenu. CerofHs K MOJOKUTEIbHBIM Xa-
pPaKTepUCTHKAM HCIONB30BAHUS IOA3EMHOIO IPO-
CTPaHCTBa TOPOJa Ha OCHOBAHUSX CIIOKEHHBIX 3aTOp-
(OBaHHBIMHU IPYHTaMH OTHOCHM XapaKTePHUCTHKHU IPH-
BeJICHHbIC Ha puc. 1.

paLMoHanbHoe
NCMo/ib30BaHMe Ha3eMHOW
YacTn 3eMHOWM MOBEPXHOCTH
(Hannuue B Heapax 3emnu

MoNEe3HbIX UICKONAeMbIX, YTO
NPUBOAUT aKTUBHOE
pa3BuTHE NOA3EMHOTIO
CTPOUTENLCTBA)

Puc. 1 - ITonoosxcumenvhvie xapakmepucmuKku UCnoab306aHusl Nn003eMHO20 npocmpancmea eopoda Ha OCHoeBa-

BO3MOKHOCTb pasMelLLeHMsA
06BEKTOB PA3/IMYHOIO
Ha3Ha4yeHMA B NOA3EMHOM
MPOCTPaAHCTBE, COXPaHEHWE
3KO/I0rMYEeCcKOM YUCTOTI,
YTO NO3BONAET YMEHbLINUTD
3aTpaTbl SHEPr1Kn Ha
OoTOM/IeHNE N OXNaxKaeHne
NMoMeLLLeHNIM, COKPATUTb
3KcnayaTaluMOHHble
pacxonbl N0 CPABHEHMUIO C
a/IbTEPHATMBHbLIMM
COOPYKEHUAMM Ha
NMOBEPXHOCTU, CHU3UTb
BAUAHWUE KAMMATUYECKUX
YC/IOBUMN.

KOMMEeKCHOe
NCMONb30BaHUE
Nnog3eMHOro NPoCTPaHCTBA
dopmupyet
rpafocTpouTeNbHble
aHCcamMb.1M ¢ KaYecTBEHHO
HOBbIMW NPOCTPAHCTBEHHO-
3CTETUYECKUMU U
3KOJIOrMYECKMMM
XapaKTepuUcTMKamm

HUAX CIIOHCEHHbIX 3am0p¢06aHHblMu cpyHmamu

Ha ceromus cymecTByeT 5 KI1accoB MCHOJIB30BaHUS OA3EMHOI0 IPOCTPAHCTBA FOPOa HA OCHOBAHHSX CJIO-
JKeHHBIX 3aTOP(QOBaHHBIMH I'pyHTaMH (pHC. 2):
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*ua rayouHe 1o 1 m;

=Ha rayouue ot 1 g0 5 m;

=Ha rayouue ot 5 a0 10 M;

*ua rayouse or 10 mo 30 m;

*ua rayouse ot 30 1o 50 m.

LIRLR IR IR LY

Puc. 2 - Knaccwl ucnonv308amiist no03emMHo20 npocmpancmeda 20p0()(1 HA OCHOBAHUAX CIIOHCEHHbIX 3am0p(j)06aH—
HbIMU cpyHRmamu

[TockonbKy BEepTHKAIEHOE 30HHPOBaHUE Oojece
CIIO)KHOE, YeM TOpPH30HTaJbHOE, OHO TpeOyeT ydera
Te0JIOTHYECKUX, TOMOrpapUIeCcKuX U IPYTUX yCIOBHM,
oOecrieyeHne CBSI3H MOJI3EMHBIX COOPY>KEHHH C HazeM-
HBIMH ITOCTPOWKAaMH U COOPYKEHUSIMH U IPYTHUMH 00'b-
exTamu. Ha pazBuTre nmoazeMHON ypOaHHWCTHKHU BIIH-
€T pacTylui 1e@UIUT CBOOOAHBIX TOPOJCKUX TEPPH-
TOpUH u 0COOEHHOCTH MIPOCTPAHCTBEHHOM
OpTraHU3aINH MOI3EeMHBIX coopykeHuit [2]. Heobxo-
JIUMOCTD y4€Ta PUCKOB Pa3IMUHON NPUPOJbI, COOTBET-
CTBYIOIIEH TOPOJACKON MOJMTUKH, IUIAHUPOBAHUS H
YOpaBJICHUS Pa3BUTHEM METAIOIACOB 00yCIOBIMBACT
HEOOXOIUMOCTh ONTUPAThCS HA HAJISKHBIA HAYIHO-ME-
TOMUYECKUH (PyHIaMEHT, OCHOBAHHBIN HA CHCTEMHOM
MOJAX0/€ K OCBOCHMIO IIOJI3EMHOIO IPOCTPAHCTBA.
[ToazemHbBIE 0OBEKTHI OOBIYHO MPOESKTUPYIOTCS B YCIIO-
BUSIX HENOJIHOW MH(OPMAIMH O T€0JOTHYECKON Cpeibl
U TEXHOTCHHBIE BO3JEHCTBHA, NMOCKOJBKY IIO/BEpTa-
I0TCSI BO3ACHCTBHUIO OOJNBIIOrO KOJINYECTBa (pakTopoB.
TouHOE yCTaHOBJIEHHME HX IApaMeTpOB U XapakTepa
B3aUMOBJIMSIHUSL HE NPEJCTABISIETCS BO3MOXKHBIM Ha
MPOEKTHOM 3Tare. [IepcreKTUBHBIM SBJISETCS IpUMe-
HeHue Mmeroaa Monrte-Kapno, KoTOpelid AOmOJIHSAET
NPUHATHIE KOMIIBIOTEPHBIE MOJIEIH JUIsl OoJiee TOUHOH
OLICHKH BEpPOSTHOCTHOM NPHPOABI (haKTOPOB BO3JEH-
CTBHSI TIPH THITM3AI[MM TOPOJCKUX TEPPHUTOPHUH s
MO3eMHOT0 cTpouTenbeTBa [4]. OmHAKO METOANKA TH-
MU3aIH TpeOyeT TIaTeIbHBIX HHKEHEPHOT€0I0THIe-
CKHX HMCCIIEZIOBAaHUN BBIJIETICHHBIX TEPPUTOPUI (CKBa-
KUHHBIE W Teo(pU3NYeCKhe METOJbl), (HUHAHCOBOE
obecrieueHne KOTOPBIX BO3MOXKHO TOJIBKO IIPU paspa-
0O0TKE KOHKPETHBIX IIPOEKTOB. A JUIi WHBECTOPOB
OYEHb BYKHO UMETH NTPEABAPUTEIILHYIO (aXke 001IyI0)
MH(QOpMALMIO OTHOCHUTENBEHO OXHAAEMbIX PHCKOB
CTPOMTENIBCTBA HA PA3NMYHBIX y4acTKaX IOPOACKOIo
MOA3EMHOT0 TIPOCTPaHCTBA. DPPEKTUBHOI METOIO0II0-
THH 751 9THX 33a7a9 B yCJOBHSAX CIIOKHBIX CHCTEM C
HaJIMYAEM MHOTO-(aKTOPHBIX PUCKOB PA3IMIHON TIPH-
pOZbl BBICTYNAIOT METOJbl HMCKYCCTBEHHOIO WHTEIN-
nekra. IlpuMeHeHne CUCTEMHOIo MOAXO0Ja B paMKax
METOJI0OB UCKYCCTBEHHOTO MHTEJUIEKTa HAXOAWIO pa3-

JUYHBIC peanu3aliy Iy TUIAHUPOBAHUS TIOBEPXHOCT-
HOW 3aCTPOUKH KPYIHBIX TOPOJOB, OAHAKO IS IOJ-
3eMHOI ypOaHHCTHKH HE LUIO Aajblie oOIlel mocra-
HOBKH 33J1a4 U aHAJIM3a METO/I0B uccieaoBanuii [1,2].

CeFO,Z[HH HCKyCCTBeHHLIﬁ HUHTCIJUICKT CTAaHOBUTCSA
Bce Oojiee M Oojiee BaXKHOW COCTaBISAIONICH Moa00pa
OIPE/EIICHHS BBITOIHOI'O MECTOIIOJIOKEHUS] OCBOCHUIO
MMOJI3EMHOTO TPOCTPAHCTBA HA OCHOBAaHHIX CJIOXEH-
HBIX 3aTOP(QOBAaHHBIMH TPYHTaMH B YCIOBHUSIX HEOIpe-
JIEICHHOCTH, TIOCKOJBKY TaKHe WHCTPYMEHTHI YIPO-
[IaF0T ONTHMHU3AIIIO BEIOOPa MECTOIONIOKECHHS OYIy-
11104 TOI3EMHBIX 00BEKTOB TOPOICKOH
undpacrpykrypsl [3-4]. Haubonee 1tenecoobpa3Hsim
ABJISICTCA MCITOJIb30BAHUE NCKYCCTBCHHBIX HeﬁpOHHLIX
ceTell B 3a/1a4ax ONpeieIeHUs BBITOJHOTO MECTOIIOJIO-
JKEHUsI OCBOEHHSI MOJI3EMHOI'0 MPOCTPAHCTBA Ha OCHO-
BaHMSAX CJIOKEHHBIX 3aTOP(OBAHHBIMH TPYHTAMH B
YCIIOBUSAX HEOTPEJEICHHOCTH [5].

[Ipennoxena Mojenb HEWPOCETH OINpeeeHUs
BBITOJTHOT'O MECTOITOJIOKEHHS I OCBOSHUSI TIOJ3¢MHOTO
MPOCTPAHCTBA Ha OCHOBAHHSAX CIIOKEHHBIX 3aTOPQO-
BaHHBIMH TPYHTaMH B YCIOBHSX HEOIPEICICHHOCTH
10 pa3MeTKe JaHHbIX, 3apaHee cocTaByieHHoH 150 cre-
UaaucTaMu. BXo/Hble qaHHbIE AJIs1 HEHPOCETH — 3TO
OITMCaHKe TEPPUTOPUH IOJ3EMHOIO TPOCTPAHCTBA Ha
OCHOBAHHUSAX CJIOKEHHBIX 3aTOP(POBAHHBIMH T'PyHTaAMH
B YCIIOBHAX HEONpenaereHHocTH. [lanee oHa mccneny-
eTCsl Ha BCeX JOCTYIHBIX 0a3ax ¢ BapHaHTaMu paspa-
60TKH. MaImmHHBIN MO3T aHAIM3HUPYET OMBIT SKCILTya-
TalUu MOAOO0HBIX MOJA3EMHBIX MPOCTPAHCTBA HA OCHO-
BaHUSX CIIOKEHHBIX 3aTOP(GOBAHHBIMH TPYHTaMHU B
YCIIOBUSIX HEONPENICIICHHOCTH, X XapaKTePUCTHUKH U
6a30Bble CBOICTBA, HEOOXOIMMBIE [UISI IPOXOXKICHUS
OINITMMU3aINH BBIPAO0OTKH. [IpH 3TOM, HCKyCCTBEHHBIE
HEWpOHHBIE ceTH "pa30MBarOT" OMBIT HA ATAIBI — TAKUM
00pa3oM, OH MOXKET OIIEHUTh CaMblii peJIeBaHTHBIN.

Jlst mocTpoeHusT HeWpoceTeBOro Kiaccupurka-
TOpa OTIPeIeICHHUS BBITOJHOTO MECTOTIOIOKEHHS OCBO-
€HHS TIOJ3€MHOTO MPOCTPAHCTBA HA OCHOBAHMAX CIIO-
JKCHHBIX 3aTOp(OBAaHHBIMH TPYHTAMH B YCIIOBHSIX HE-
OTIpeIcIEHHOCTH ObUTa BBIOpaHa HEWpPOHHAs CETh
«MHorocnoiHbIi epcentpon» [6]. Kak nzBectHo, mpu
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Tpex u 0oJiee CIO0AX B MEPCENTPOHE 00IaCTh PEIICHHUS
MOXET COCTOSITh U3 HECMEKHbBIX 001acTeil, OrpaHuueH-
HBIX THICPIUIOCKOCTHI0. MHOTOCIIOMHBIE —Mepcer-
TPOHBI JJAIOT BO3MOXKHOCTH CTPOMTH CJIOJKHBIC pa3jie-
JIUTEJBHBIC MOBEPXHOCTH U MOITOMY UMCIOT IIHPOKOE
MPUMEHCHUE TS PEeIICHHS 3a/1a4 KITacCU(UKAIMU. JTa
MO/Ie)Ib HEHPOHHOW CETH JIETKO PeaTu3yeTcs ¢ MpuMe-
HCHHEM COBPEMEHHBIX MPOTPAMMHBIX M aIMapaTHBIX

input

cpeactB. MTak, ¢ MOMOIIBI0 MHOTOCJIOMHOTO TEpCer-
TPOHA MOXKHO peliaTh 3aJaqu Jr00oi cioxHocTd. Ha
pHcC. 3 YETKO BHUIIHO, YTO MHOT'OCJIOWHBIN MEpPCEenTpOH
MIPOBEJ HEIMHEHHYIO KIacCU(UKAIMIO U BBIICIHI 00-
JIACTH CO CJIOXKHOM CTPYKTYpOW ONpeesieHUs] BBITOJI-
HOTO MECTOIOJIOKEHUSI OCBOCHHSI MOA3EMHOr0 TMpO-
CTPAHCTBAa HAa OCHOBAaHUAX CIOXCHHBIX 3aTOP(OBaH-
HBIMH TPYHTaMH B YCJIOBHSAX HEOIPEIEICHHOCTH.

2

Puc. 3
Cmpyxkmypa newemxou HetpoHHOU cemu OnpedesieHus: bi200H020 MeCMONONIONCEHUS. OCE0CHUSL NOO3EMHO20
NPOCMPAHCMBA HA OCHOBAHUSIX CLONCEHHBIX 3AMOPHOGANHBIMU SDYHIMAMU 8 YCIL0BUSLX HEONPEOeNeHHOCU

Pa3paboTanHass HeHpOHHasl CETh MO3BOJSET BBI-
MOJIHATH HEJIMHEHHOE pas/ielieHne M KIIACCU(PHUKAIUIO
OTIpeIeNIeHHUs] BHITOTHOTO MECTOIIONI0KEHUS OCBOCHUS
MOJ3eMHOTO MPOCTPAHCTBA HAa OCHOBAaHMSAX CIIOXKEH-
HBIX 3aTOP(OBaHHBIMU I'PYHTaMH B YCIOBUSIX HEOIpe-
JIeNIeHHOCTH. Bo Bpemst yueObl HeWpOHHAs CETh MOXKET
ABTOMATHYECKH H3MEHSTh COOCTBEHHbIE IapaMeTpsl,
JOCTHTasl MIPU 3TOM HamboJee BBHICOKOH JOCTOBEPHO-
CTH KOHTpoJIsl. BHecenne nHpopMayy o HOBOM THIIE
HE0CTAaTKa MECTONOI0KEHUS C OCBOESHUSI OJ3EMHOIO
MPOCTPAHCTBA Ha OCHOBAHUSX CIOXEHHBIX 3aTop(o-
BaHHBIMH TPYHTAMH B YCJIOBHUSIX HEONPENEIEHHOCTH
COIIPOBOXKIAETCS MOJIHBIM Nepeobydennem cet. Cu-
cTeMa Kiaccu(uKkanuy Ha 0aze MHOTOCIOHHOTO mep-
CENTPOHA MMEET BBICOKYIO JOCTOBEPHOCTH KOHTPOJIS.
[TosyueHHbIe pe3yIbTAaTH OKA3aIH IEPCIIEKTUBHOCTH
IIPUMEHEHUS HEHUPOHHBIX CETeH IpU MNPOBENCHUU
OTIpeNIeNIeHHs BHITOTHOTO MECTOTIONIOXKEHUS MPeaIpH-
ATUIL.

BeiBoabl. B uccnenoBanuu nokaszaHo, 4To TEXHO-
JIOTMM MCKYCCTBEHHOI'O MHTEIUIEKTa — 3TO HHCTPY-
MEHTBI, KOTOPBIE UJEAIBHO MOAXOAUT AJIS UCIOJIB30-
BaHMs B cepe 00yUeHHs IS OTIpeIeTICHHUS BBITOTHOTO
MECTONOJI0KEHUSI OCBOCHUIO MOA3EMHOIO MPOCTpPaH-
CTBa Ha OCHOBAaHMAX CJIOXKEHHBIX 3aTOP(OBaHHBIMHU
TpyHTaMHU B YCIIOBHSIX HeonpeaeneHHocTH. Hayunas
HOBH3HA UCCIIEIOBAHMSA COCTOMT B TOM, YTO BIIEPBBIE

MIOCTPOEHA MOJAEIb MHOTOCIIOMHOrO MepCEeNnTpoHa, KO-
TOpPBIE IPOBOAUT HEIMHEHHYIO KIIaCCU(UKAIINIO U BbI-
JeTUI 00IaCTH CO CII0KHOM CTPYKTYpOH ONpeeeHUs
BBITOJTHOTO MECTOIOJIOKEHHUSI OCBOCHMS IIOA3EMHOTO
IPOCTPAHCTBA HA OCHOBAHUSX CJIOXKEHHBIX 3aTOpQo-
BaHHBIMH TPYHTaMH B YCIOBHUSX HEONPEAEICHHOCTH.
ITpakTHyeckass 3HaUUMOCTb PE3YNbTATOB HCCIIENOBA-
HUS CTaThbU COCTOUT B TOM, YTO MPEI0KEHHAs CTPYK-
Typa HEYETKON HEMPOHHON CETH ONpEAEIECHHUS BBITOJI-
HOTO MECTONOJOXEHUSI OCBOEHHUS MOA3EMHOTO Ipo-
CTpaHCTBa Ha OCHOBAHMAX CJI0’KEHHBIX
3aTop(OBaHHBIMH I'PYHTaMH MTO3BOJISICT IPUMEHSTDH €€
JUISL ONITUMHU3AIMH T10/13€MHOM ypOAHUCTKH B pa3iind-
HBIX TIPUPOJTHBIX YCIIOBHSX.
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ABSTRACT

Among the complex of pests in peach orchards, which cause significant damage to the crop during the grow-
ing season, fruit-damaging species are of paramount importance, the most dangerous of which is the oriental fruit
moth (Grapholitha molesta Busck.). Continuous long-term monitoring of the seasonal dynamics of the pest's flight
makes it possible to predict its number in plantations depending on the weather conditions of a particular period.

Correlation-regression analysis of long-term monitoring of seasonal flight dynamics of pest butterflies al-
lowed to establish the minimum and optimal air temperatures, which contribute to the active flight of imagoes of
oriental fruit moth in spring and summer. It is established that in the conditions of the Southern Steppe of Ukraine
the first butterflies of the species are noted in pheromone traps at an average decadal air temperature of 9.7°C and
relative air humidity not more than 89.3%. According to the forecast, an increase in temperature above 17.3°C
contributes to an intensive increase in the number of insects. The equation developed this way will provide an
opportunity to predict the degree of threat by the pest and can serve as a component for building an integrated

system of protection of peach orchards from the oriental fruit moth.
Keywords: peach, abundance, Grapholitha molesta Busck., monitoring.

Formulation of the problem. Peach is a valuable,
early-bearing and highly productive stone fruit crop.
However, peach orchards can serve as a forage base for
many pests. According to studies by various authors in
the areas of peach cultivation there are from 17 to 37
species of pests, of which no more than 5 are of eco-
nomic importance [1-3].

Lepidoptera species, in particular the oriental fruit
moth (Grapholitha molesta Busck.) re among the stably
harmful phytophagous of this crop. The caterpillars of
the pest damage the fruits and shoots of all fruit species
of the family Rosaceae, but peach is the main forage
crop of this species. According to V. P. Omelyuta eco-
logical conditions for the viability and fertility of the
oriental fruit moth and peach cultivation are similar [4].
Depending on the weather and climatic conditions of
the regions where the appearance of the species is ob-
served, the number of generations during the growing
season can be from two to eight, in temperate climates
- two to five [5-8].

According to numerous data in the countries
where the spread and acclimatization of the oriental
fruit moth is observed, with weakened preventive
measures, caterpillars damage up to 90% of peach
shoots and fruits, up to 50% of pears, in China — up to
50% of pears, and in Uzbekistan and the Transcaucasia
70% of quince and pear trees and almost 100% of late
and middle peach cultivars are damaged [9, 10].

The basis of scientifically sound plant protection
and containment of the risk of crop loss, are the results
of phytosanitary monitoring in combination with diag-
nostics, forecasting of pest development and spread in
agroecosystems [11]. Predictions of any pests are the
results of long-term observations of their development
and intensity of reproduction depending on the mani-
festation of abiotic, biotic and anthropogenic factors. It
is extremely important to systematically record the

number of species, determine the state of the popula-
tion, the choice of forage plants by polyphagous [12,
13].

It is known that the oriental fruit moth belongs to
the species with polyvoltine type of reproduction, is
characterized by increased migratory mobility, long-
term dynamics of its number is characteristic of poly-
voltine species and largely depends on weather condi-
tions of the previous and forecasted years [5, 12].

For the oriental fruit moth, as a Lepidoptera pest,
the main forecasted indices are the population and sea-
sonal dynamics of the flight of the butterflies during the
growing season. This information can be obtained us-
ing pheromone traps, which allow to determine the be-
ginning and peaks of pest flight and the periods of egg
laying and caterpillar emergence, which is important to
establish the exact timing of protection in fruit crops
[12].

Thus, the aim of the research was to develop an
algorithm for forecasting the seasonal dynamics of the
population of oriental fruit moth depending on weather
and climatic factors on the basis of monitoring studies
in the Southern Steppe of Ukraine.

Research methodology. Clarifications of the pecu-
liarities of the development of oriental fruit moth were
carried out during 2018-2020 in Melitopol fruit grow-
ing research station (MFGRS) named after M.F. Syd-
orenko of IH of NAAS. Peach orchard was planted in
2001 with 6x4 m planting scheme. Orchard floor man-
agement system — bare fallow. Studies of the seasonal
dynamics of the pest's flight were carried out using
Atracon-A pheromone traps with a synthetic phero-
mone of the species. Traps were placed in peach or-
chard at the beginning of the theoretical flight of the
species (2 traps / ha). After setting the term for the ap-
pearance of oriental fruit moth butterflies in traps, the
counts were performed once every 5-10 days [14, 15].
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Data of meteorological station in Melitopol, Za-
porizhzhya region was used for the analysis of meteor-
ological factors. The influence of temperature, humid-
ity, hydrothermal coefficient (HTC), on the population
of pest butterflies was carried out by correlation-regres-
sion analysis [16] using the software package Microsoft
Office Excel, 2007.

Research results. According to the results of
pheromone monitoring of the seasonal dynamics of
flight of oriental fruit moth butterflies in peach orchard
during 2018-2020, four peaks of pest flight were ob-
served. This is evidence of the development of an over-
wintering generation, as well as three summer genera-
tions.

Correlation-regression analysis of data on the sea-
sonal dynamics of flight of butterflies of the oriental
fruit moth revealed that the species population in peach
orchard during the period of active growth and devel-
opment of plants is most fully reflected in the mean
decade air temperature and relative air humidity.

Based on the analysis of meteorological data and
the results of counts of the number of adult insects of
the oriental fruit moth in the Southern Steppe of
Ukraine, an equation was developed, which is a linear
function, where the arguments are the abovementioned
weather indicators:

P =5.4809 + 1.2852 x t — 0.2779 x W, r=0.8490
where, P —the number of butterflies of the oriental
fruit moth in peach orchards, insects / trap 10 days;

t. — mean decade air temperature, °C;

W — relative air humidity, %.

Using this equation, one can determine the number
of pests depending on the specified weather factor. As
seen from the coefficients of the arguments of the above
equation with an increase in the average decade air tem-
perature by 1°C, the projected increase in the number
of adults of the oriental fruit moth will be equal to 1.28
insects / trap. The change in air humidity in the direc-
tion of increase or decrease by 1% also affects the flight
intensity of butterflies up to 0.28 insects / trap, which is
much less.

A more detailed analytical and statistical analysis
of the obtained model showed that the number of ima-
goes of the oriental fruit moth up to 3.0 insects / trap
can already be observed in spring at a mean decade air
temperature of 9.7°C and humidity not more than
89.3% (A) (Fig. 1). Increasing the air temperature
above 9.7°C and relative air humidity up to 59.5% helps
to increase the flight of the pest to 11.2 insects / trap. It
should be noted that an intensive increase in the flight
of butterflies of the oriental fruit moth is expected when
the mean decadal air temperature rises above 17.3°C
(B). Relative air humidity acts as a corrective factor and
its impact on the number of pests varies during the
growing season, as well as the interaction with the air
temperature factor depending on the period in the de-
velopment of the species.

Thus, among the weather factors influencing the
increase in the flight intensity of the imagoes of the ori-
ental fruit moth in peach orchards is primarily air tem-
perature, in particular its increase in the spring.
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Fig. 1. Nomogram of seasonal dynamics of the number of oriental fruit moth in peach orchards depending on
temperature and humidity

The obtained research data allowed estimating and
systematizing the indicators of flight intensity of orien-
tal fruit moth butterflies in peach orchards against the
background of weather and climatic indicators.
Weighted (statistically significant) mean flight values
of the adult pest were established, which are systema-

tized as low 3.0, medium 11.2 and maximum 25.0 in-
sects / trap (Table 1). The values of background
weather and climatic factors are set for these indicators.
Thus, the low level of flight of butterflies of the oriental
fruit moth is observed at the mean decade air tempera-
tures not exceeding 17.3°C.
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Table 1

Levels of flight and seasonal population of oriental fruit moth in peach orchard against the background of
weather and climatic indicators

Flight quber of putterfllgs of the Mean decade air Precipitation, Relative air
oriental fruit moth, insects / o HTC -
level trap temperature, °C mm humidity, %
Low 3.0£0.41 17.3+1.42 0.8+0.31 12.9+£3.88 57.3£1.52
Medium 11.24+0.49* 20.0+0.85 1.14+0.20 20.8+£2.91 61.5+1.21
Maximum 25.0+1.89* 24.3+0.48 0.34+0.07 5.3+1.64 50.0+1.17

Note: * - Statistically significant differences at p <0.05

Medium and maximum flight levels (statistically
significant) are probably possible at increased mean de-
cadal air temperatures of 20.0 and 24.3°C, respectively.
It should also be noted that precipitation is observed
within 5.3 mm at the maximum level of pest imago
flight, and 20.8 mm — at medium level. A feature of
these flight levels is the air humidity, which, regardless
of the intensity of the catch of butterflies of the oriental
fruit moth is observed in the respective range of 50.0
and 61.5%.

Conclusions. In the conditions of the Southern
Steppe of Ukraine, the flight intensity of the oriental
fruit moth imagoes in peach orchards is heavily influ-
enced by seasonal weather and climatic factors, which
can significantly adjust this indicator during the grow-
ing season. Pest imagoes are observed in the spring at
an mean decadal air temperature of 9.7°C and relative
air humidity of not more than 89.3%, and with the in-
crease of the temperature above 17.3°C pest population
is expected to increase.
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B maHHOH cTaThe paccMaTpUBAETCS KOBPOTKAYECTBO HApo0B cpenneil Asun. IIpoBenéH aHanmn3 KOBPOTKa-
4eCTBa KaK OJHOTO M3 APEBHEHMIINX BHJOB JE€KOPATHBHO-NPHUKIATHOTO UCKyccTBa. OMHMCAaHO pa3BUTHE TEXHHUKH
KOBpOTKauecTBa HapoaoB CpenHel A3un 1 0COOEHHOCTH U3TOTOBJICHUA KOBPOB Pa3IMYHBIX BUIIOB.

ABSTRACT

This article discusses the carpet weaving of the peoples of Central Asia. The analysis of carpet weaving as
one of the oldest types of decorative and applied art is carried out. The development of carpet weaving techniques
of the peoples of Central Asia and the peculiarities of the manufacture of carpets of various types are described.

Kuouebie ciaoBa: KoBpoTkauectBo, Hapoabl CpenHeil A3uu, y30pbl, IPOM3BOACTBO KOBPOB.

Keywords: Carpet weaving, peoples of Central Asia, patterns, carpet production.

3emun Cpenneit A3un MacIITaOHbBIC, UX OMBIBACT
Kacnuiickoe Mope u okpyskaeT AnTaiickoe Haropbe, a
takxke HOxxnass Cubups W TOpHBIE BEpIIMHBI TSHB-
[aus. DTa TeppUTOpHA OBIIA UICANBHA IS CKOTOBOJI-
CTBa MO3TOMY KOYEBHHMKH CEJNWINCH 37ech. CpemHss
A3ug — odeHb ApeBHs MUBWIN3aMa. Y Kk KopeHOMY
HACEJICHHUIO 3THUX 3E€MeNIb OTHOCAT: y30€KOB, TypKMe-
HOB, KapaKaJlllakoB, Ka3axoB, KUPTU30B, TaJHKUKOB[2].

Kax b1t Hapo npucrocadauBacs Ho-pasHoOMY K
JKU3HH, TO3TOMY YMEHHS APYT OT Apyra CyIECTBEHHO
OTIIMYAINCH. [ Ta/KMKOB, OyXapCKUX €BpeeB U y3-
0EKOB IepBoe MECTO 3aHNMaJIa KyJIbTYpa U 3HaHUS pas-
JUYHBIX 00sacTell HayKH, a TAK)KE CTPOUTEIHCTBO I'0-
poznoB u 3emiuezenue. [loaTomy, Uit HUX OCeIbIi 00-
pa3 Xu3HN — Hamboee MOIXOANINI. A BOT Ka3axH,
KHAPTU3bl, TYPKMEHBI U KapaKaiaku, Hao00poT, ObIIn
KOYEBHUKAMH HIN TOJTYKOYEBHUKAMH M CBSI3BIBAJIH
CBOIO JKHM3HB CO CKOTOBOJICTBOM. B Hamm JHM Bce 3TH
HapOJHOCTH TEPENUId Ha HEKO4eBOi o0pa3 >KM3HH, C
MTOCTOSTHHBIM MECTOM XHUTENIbCTBA.

Haponst Cpenneil A3um odeHb TpPYOTIOOHUBEI,
MO3TOMY KMBYT B JIOCTaTKe. A elle OHU BCerja crpe-
MSTCSl K YeMY-TO HOBOMY, HO He 3a0BIBAalOT O CBOMX
TpaauLuax U KyneType[l]. B marepuansnoil kynsType
BCEX CPEAHEa3UaTCKUX HapOAOB OTIEIBHOE MECTO 3a-
HUMaeT KOBPOBOE UCKYCCTBO. DTO OT/ENbHAsI KaTero-
pHs IPUKJIAJHOTO PEMECIIa, KOTOPasi HIMEET CBOU OOBI-
yan U Tpagunun. KoBpoTkauecTBO — 3TO MCKYCCTBO,

uMerolee BeKoBYIO0 uctopuio[4]. HMcropus TkaHbIX
KOBpPOB HACUMTHIBAET HE OJIHY THICSUY JIET, U TO3TOMY,
€CTECTBEHHO, B KOBPOTKA4eCTBE OBIITM CBOM MEPHO/IBI
pacusera u ynaaka. C JaBHHMX IOp JIFOAM YKpallaid
KHUJIUINE KoBpaMH. IIpocTele, TKaHble BPYYHYIO H
IUIOTHBIE KYCKHM CBSI3aHHOM MaTepuu CIyXWIH He
TOJIBKO JEKOPATUBHBIM LEJSIM, HO M CBUAETEIHCTBO-
BalM O JOCTaTKEe XO03€B, a IJIABHOE — CIYXHIN
HA/IEKHBIM CITOCOOOM 3aIuThl OT Xos01a[7].

BamkopTocTaH cipaBeATMBO HAa3bIBAIOT 3aI0BE]-
HUKOM HapOJHBIX XY/IOXKECTBEHHBIX IPOMBICIIOB,
KpaeM 3aMeuaTelbHbIX MacTepoB. 371€Ch M3/1aBHA IO-
Jy4YUIIM HIMPOKOE U TOBCEMECTHOE Pa3BUTHE CaMbIe
pas3JIMuHbIe BUJIBI pEMece]l — XyJI0KEeCTBEHHast o0pa-
0oTka MeTaiia, pe3pda Mo KaMHIO M JIepeBy, TOHYap-
HOE TPOW3BOJICTBO, KOBPOTKA4YE€CTBO, 00pabOTKa KO-
CTH, Y30pHOE BSI3aHHE, BaJITHHE U3 IIepCTH. B skoHO-
MHKE TOPHOTO Kpasi B MPOIIJIOM 3TH BUABI peMecel
WTPAJIM U HBIHE NIPOJOIDKAIOT UIPATh OYEHb BAXKHYIO
pois. HaposHsie Xy105KeCTBEHHBIE TPOMBICIBI TPHOO-
penu OoJplIoe 3HaYEHHWE B 3KOHOMHKE M JTyXOBHOH
KHM3HU HapoJa.

TypkMeHCKHE KOBpBI OTIMYAET JOBOJIBHO CTPO-
TMH JIEKOp M Cc/epXaHHas IBeToBas ramma. Kak mpa-
BWIJIO, JUIsi (DOHA HCIIOJNB3YeTCsl SPKO-KPACHBIH LBET,
JUISL pUCyHKa — OeJblif, KOPUYHEBBIH, OpaHXKEBBIH,
JKEJITBIN " YepHBIN 1BETA.
B kauecTBe MarepmasoB HCIHONB30BATHNCH JydIINE
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copTa oBeubel W BEpONIOKBEH MIEPCTH. A TakKe JJIs
BOPCOBOI HHUTH KOBpPA yIMOTPEOISUIA IIBETHON IIIETK U
OymaxHyro npspky. OCHOBa IEHTPAJIbHOM KOMIO3H-
MM TYPKMEHCKHX KOBPOB — 3TO TaK Ha3bIBAEMBII
rénp (B TepeBoJie C TYPKMEHCKOTO s3bIKa 3HAYUT
«y30p, PUCYHOK, y30p4HK»). OH NpeACTaBiseT U3 ce0s
JIOBOJIBHO CJIOJKHYIO CHMMETPHYHYIO (DUTYpY C BHYT-
PEHHHM OPHaMEHTOM, YacTO 0OpaMJIEHHYIO 3aMbICIIO-
BaThIMHU JIETICCTKAaMH, KpIodkamu, 3youamu. Hepenko
BHYTPEHHUI PHCYHOK I'éJIsl AEINUTCS Ha YEThIPE YacTH,
KOTOPBIC COEIUHSIOTCS MEXTY COOOW JIMHUSIMH HIIH
pemetkamu. OOBIYHO TEMM pacloNaraloTcs B He-
CKOJIBKO PS/IOB, 9aCTO COUYETAIOTCSA C 00Jee MEIKHMHU
MOTHBaMH reomMeTpuieckoil ¢popmel. CoriacHo HEKo-
TOPBIM HCCIICIOBAaHHUSAM, OPHAMEHT TI€Nb SIBISETCS
M300paKEHUEM TOTEMa JAHHOTO IUIEMEHHU — KOBPBI
KaXJI0To IUICMCHU OTJINYar0T CBOU HEIIOBTOPHUMBIC
y30pbl. Takke JUIs TYPKMEHCKHX, KaK BIPOYEM, BO-
obie Uil CpeaHeasHMaTCKHUX KOBPOB, XapaKTepHO
HaJIMYMe 3JEMOB — MIMPOKHUX ITONEPEYHBIX MOJIOC C
OpPHAMEHTOM, PACHOJIOKEHHBIX 0 ABYM IPOTHUBOIO-
JI0)KHBIM KOHIIaM KOBpa. B cTaprHHBIX BOPCOBBIX KOB-
pax OHHU OBLIH MAJIACHBIMH, C cepequHbl XIX cToneTns

1]

Puc. 1. Typxmenckue y3opul

HammonansHast KyJapTypa BXOAWT B Hallle CO3Ha-
HUE BMECTE C FeHaMM pojuTesied. 1 uem paHbplIe Mbl
MpUAEM K MOHUMAHHIO U OCMBICIICHHUIO KyJIBTYPHI CBO-
€ro Hapojaa, TeM Oojble MPOHUKHETCS YHUCTOTON
HapOJHBIX LIEHHOCTEH, TeM pojHee U Oimke OHa cTa-
HeT[3]. KoBpoTkauecTBO 0MH U3 IPEBHEHIINX BUIIOB
JIEKOPAaTUBHO-NPUKIIAJHOIO UCKyCCTBa [8§].

XyR0KEeCTBEHHbIE TPAJULMKA HAPOJHOTO KOBPO-
BOT'O IIPOMBICJIA HEOOBIYAIHO BBICOKH. Benb y oTnens-
HBIX CKOTOBOJYECKUX HapoaoB Cpennell A3un KOBpOT-
Ka4yecTBO OBUIO TIOYTH €TUHCTBEHHBIM CPEICTBOM YJI0-
BJIETBOPEHHS 3CTETHYECKUX NOTpeOHOCcTeld. MHorme

TIOKOJICHUA KUPIrU3CKUX TKa4eH BIIOKUIIHA CBOE BHIIE-
HHE ¥ CBOM TaJIaHT B CO3JaHHE Ppa3JIMYHbIX BUJI0B KOB-
POB, KOTOPbIC CYHICCTBYIOT U BOCTpeGOBaHLI CEeroaHs.

Puc. 2. Typxmenckuii kosep

Kuprusckue KoBpBI CIaBSITCS CBOUM BBICOKHM Ka-
YeCTBOM. JTO 00yCIIOBICHO TOHKOCTBIO XY/I0KECTBEH-
HBIX IPUEMOB U TEXHUK. BUpTyo3Has TeXxHHMKaA U XyJ0-
JKECTBEHHBIE HAPOIHBIE MOTUBBI IPUIAIOT KUPTU3CKUM
KOBPOBBIM U3/€IHSM HETIOBTOPUMOE o4apoBaHue. Uto
XapaKTepHO, TPAJAUIIUN KOBPOTKaueCTBA XOPOIIO pa3-
BUTBHI Y CKOTOBOAYECKHX KOYEBBIX HAPOIOB. DTO 00B-
SICHSIETCSI TEM, YTO B OBITY KOBPOBBIE W3AENIHS UMEIN
BaXXHOE 3HAYEHHUE KaK JJI KUPTU30B, TaK U UL APYTHX
KOYEBBIX HapoJoB. Tak Kak B yCIIOBUSIX KOYEBOH
JKU3HU He OBIJI0 BO3MOXKHOCTH 00YCTPOUTH CBOU JIOMa,
a IOpTHI KOYEBHUKOB I10/19aC OBIIN CHAOKEHBI JIMIIH ca-
MBIMH HEOOXOANMBIMH BEIllaMH, TO UMEHHO KOBPOBBIE
M3JeNnusl NMPUIABAIM MM BHJ YIOTHOIO KHMIMING, a
TaKKe 3alMIIaIn OT Xosona. OHU 3aMeHsIH MeOeIb,
HCIONB30BATNCh TPU CKPEIIEHNH HEKOTOPBIX YacTel
IOPTBI, CIYXHIU yKpameHueM. CHapy>Ku IOpThI 3aBe-
[IMBAJIICH KOBPOBOH 3aHABECHIO, a TIOPOT 3aropa)Ku-
BalM MAJEHBKUM Y3KHM KOBPHUKOM. 3eMJITHON IO
IOPTHI yCTUIAIH MSATKUMH U TETIBIMHU KOIIMaMH, I1aja-
caMM M KoBpaMu. JlJ1l XpaHEHHs yTBapH HCIIOJIb30Ba-
JIUCH CIIEIMATbHBIE KOBPOBBIE BEIIEBHIE MEIIIKH.

Y Bcex ckoTOBOI4YeCKHX HapoaoB CpenHeil A3un
KOBPOBBIE U3JEIHs COCTABISIIOT HEOTHEMIIEMYIO 4aCTh
JeBnubero npunpanoro. Ilo oOwr4ato, mpuzas B oM
My’Ka, JeBYyIIKa JI0JDKHA Obula 00YCTPOUTH IOPTY H3-
HyTpu. B npunanoe nouepsiM mMarepu IOJDKHBI OBUTH
CZIeNaTh HEe MEHee TPEX KOBPOB, IOITOMY MEPE CBa/b-
00l y KMPTrU30B, Kak U y Apyrux HaponoB CpenHeit
A3WH JKEHIIUHBI CO CTOPOHBI HEBECTHI — CAMBIE HCKYC-
HBIE MaCTEPHIIBI COOMPAINCH M TKAIH KOBPHL.
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Puc. 3. Kupeusckue kospoi

Henp3s ckazarh, 4TO KOBPOBBIE M3/IETHS MOJIB30-
BaJIUCh MOMYJIIPHOCTHIO TOJILKO Y KOYEBBIX HAPOJIOB.
I'oponckoe HaceneHHe Takke OOYCTpauBaJlo CBOHU
JIoMa pa3IMYHBIMU KOBPOBBIMU U3JIEIHSIMH, TaK KaK Ha
BocToke He 0c000 OblTa pacpocTpaHeHa JAepPeBsTHHAS
Mebelb, TO KOBPHI OBUIH OJHON M3 CaMBIX HEOOXOAH-
MBIX BEIeH B JoMe. Y KUPTH30B KOBPOBBIH IPOMEICET
He OBLT Pa3BUT Ha MPOW3BOJICTBCHHOM YpPOBHE, OHHU B
OCHOBHOM TKaJI KOBPHI JJIs1 COOCTBEHHBIX HYXX, HO B
XIX Beke 3Ta cUTyalusl U3MEHWIACh U CErOIHS KUpP-
TU3CKHE KOBPBI MPHUOOPETAIOT MIMPOKYIO0 U3BECTHOCTH
o Bcemy mupy. Cpey caMbIX paclpOCTpaHEHHBIX BU-
JIOB KOBPOBOTO MCKyccTBa Kuprusuu, Takue Kak Tyl
KbIIU3, IIUPJAK, BOPCUCTbIE KOBPUKH, KypaK, 4nii, ajna-
KbIHU3[6].

KoBpopene u H3roToBIieHUE MPEIMETOB TOMAIII-
HEero 00MXo0/a U3 BOWIOKA H3BECTHBI MHOTHM HapoaM
Azun u EBpomsl, 0THAKO HaWOOJIBIIETO PA3BUTHS OHU
MOJYYHITH Y KOUEBBIX HapoJ0B. [IBa OIM3KOPOICTBEH-
HBIX HApOJIa - Ka3aX¥ U KUPTU3EI - JOBEIHU 3TOT BH] J10-
MAIIHETO peMeciia 0 YPOBHS BBICOYAMIIETO HCKYC-
ctBa. Kak n3BecTHO, UCIaM 3ampenia n300pakaTh Jto-
JIel W OKUBOTHBIX, TIO9TOMY BCSI KpacoTa H
XyJI0’)KECTBEHHOE BJIOXHOBEHHE MACTEpPHUIl PYYHOTO
TKaueCTBa BOILIOTUIINCH B OpHaMEHTe. TepMHUH «OpHa-
MeHT» 0003HauaerT - y30p (yKpalleHHe), IIOCTPOSHHBII
Ha PUTMHYECKOM YepEeJOBaHUM U OPTraHU3AIMOHHOM
pacrioyioKeHIH 31eMeHTOB. OpHaMeHT HaHOCHIICS BCe-
raa u Be3zge. VcciaenoBaTenn oTMeuaiad, YTO Ka3axu
JKUBYT Kak ObI B MEpe OpHaMeHTa. « OKpyIKaromas Jeii-
CTBHUTEIBHOCTE CBOCOOPA3HO OMOATH3MPOBAaHA UMU B
ramme y3opoB. KoBpbl, yTBapb, Iocyna, OpYXKHE,
OJIeKIBI - BCE JIIOOOBHO MOKPBHIBAETCS OPHAMEHTOM»
[5].

Macrtepa 3HaIM, YTO OPHAMEHT OKa3bIBa€T CHJIb-
HOE SMOIMOHAJBHOE BO3JEHCTBHE Ha 4esoBeKa. EMy
CBOMCTBEHHO TIepe/aBaTh OIIYIICHUS PAJOCTH M Tie-
4ai, JIIOOBH U cyacThsl. O0paIasch K Ka3axCKoMy op-
HAaMEHTY, MOKHO OTMETHUTh, YTO MOYTH KaXKJblii OpHa-
MEHTAJIbHBI MOTaB, paccMaTpUBAEMbId H30JIUPO-
BaHHO, B OTpbIBE OT KOMIIO3ULMH a KOMILJIEKCOB
U3JEeNUi U COOPY>KEHUI, UMeeT NpsSAMOH MPOTOTHII B
Oornee paHHUX XYJOXKCCTBEHHBIX TPamUIUIX birk-
Hero Bocroka, CpeauzemHomopbs, LleHTpanbHOI
Azun. BeiennB u pacCMOTpEB WX B COIOCTaBICHUH C
MOTHBaMH JAPEBHUX OPHAMEHTOB, KPOME peIICHHS
YaCTHBIX W JIOKAITBHBIX BOIIPOCOB, MOXHO YOCIUTHCS B

POUR

[ POVUOOON

YV Yveey

2 oo
5

JTABHOCTH U IJIOJJOTBOPHOCTH KYJIBTYPHBIX KOHTAKTOB,
B Pa3BUTHU TOPTOBBIX CBSI3eM MEXIy CTpaHaMH, 4To,
HECOMHEHHO, HaJIOXKHUJIO OTHEYaTOK Ha Pa3BUTHE JIEKO-
PaTUBHO-TIPUKJIQIHOTO HCKYCCTBA Ka3aXCKOTO Hapoa.

OpHako ecliu paccMaTpUBaTh HE OTAENBHBIE dJe-
MEHTBI I MOTHBBI, & JOCTATOYHO MOJIHbIE KOMIUIEKCHI U
aHcamOJn, TO MOXHO 3aMETHTh, YTO OpPHaMEHTaIbHas
cHCTeMa Ka3axoB 001afaeT sIpKo BBIPaKEHHON HaIHo-
HAIBHOW crierudukoii. MOTHBEI Ka3aXCKOTO OpHa-
MEHTa Ype3BBIYaHO MHOTOUNCIICHHBI, OHU COXPAHSIOT
YepThl Pa3HBIX 310X U CTHJIEH HE TOJBKO Mo Gopme, HO
U 1O TEXHHKE BBINONHEHMA.[6] OCHOBHBIE Y30pHI
MOJKHO Pa3rpaHHYUTh Ha TEOMETPHUYECKUE, PACTUTEIb-
HBIE, 300MOp(]HBIE, KOCMOTOHHYECKHE, KOTOPBIE MPH-
MeHAnuCh Ha nporskeHud XVII - mauana XX Be. U3
COYETaHUsI OCHOBHBIX Y30pOB 00pa30BHIBAJIACH Macca
MIPOU3BOJHBIX.

Ka3axckue KOBpBI JAelsATCS Ha JIBa OCHOBHBIX
THIa: 6e3BOPCOBHIE M BOpCOBEIE. be3BopcoBbIe KOBPHI
TKYT TJIaBHBIM 00pa3oM Ha BEPTHKAIEHOM CTaHKE CII0-
co0OM TIeperuIeTeH sl HUTeH OCHOBBI C Y30pHOH YTKO-
BOH HUTHIO. B opHameHTe KoBpa MpeoOIafaroT 30-
OMOp(HBIE Y30pbl, CUMBOJIBI OBITOBBIX IPEIMETOB,
reomerpuueckue (Urypbl; M3peAKa TaKKe BCTpeda-
IOTCS pacTUTENbHBIE y30pHI. 71 MPOU3BOICTBA BOPCO-
BBIX KOBPOB OOBIYHO HCIIOJIB3YIOTCSI TOPH30HTAIBHBIE
CTaHKH, OJHAKO Ha TePpUTOpHUU coBpeMeHHOH JKam-
ObuIcKO# 0OmacTn KazaxcraHa mosy4nim pacrpocTpa-
HEHHE BEpTUKAJIbHbIE CTAHKH. BOpCOBBIE KOBPBI TKYT C
3aBSI3KOW HUTH OCHOBBI OJTYTOPHBIMH WM JBOWHBIMU
y3JIaMH, TUTOTHO «IIPHOMBasH MX rpeOHEM M moape3ast
HOJKHHUIIAaMU BEpXH y3J0B. B opHaMeHTanuu mupoko
MIPUMEHSIOTCST PACTUTENIBHBIE MOTHUBBI, KOMITO3HIIH-
OHHO BBEICTpanBaeMbIe B popMe pO3eTOK, poMOOB, CTY-
nmeH4yaTeiX uryp, 3BE€3n. LleHTpanbHOE mone KoBpa
OKalMIIIeTCST HECKOJBbKUMHU Y30PHBIMH paMKaMu.[8]
W3penka Taxke BCTpedaeTcs THIT KOBPA, OPHAMEHT KO-
TOPOTO BEHIMIMBACTCS HAa BHITKAHHOM OJHOTOHHOM ITO-
JIOTHE.

B XX Beke MpoHCXOAWUT pacHIMPEHHE TEMATHUKU
HAIMOHAJILHOTO KOBpOTKauecTBa. Ha ka3axckux KoB-
pax MOSIBIISIIOTCS CIOXKETHbIE KaPTHHBI, NOCBAIIEHHBIE
KaK HallMOHAJILHOW KyJIbTYype, TaK U, HalpuMep, MOKO-
penuro kocmoca. Kpome Toro, co3fgarorcss HOPTPETHbIE
n300pakeHNsT W3BECTHHIX Jroneil. HapomHoe mckyc-
CTBO NpPU BCE€Hl TPaIWLUUOHHOCTH, KaK IIPABHIIO, HE
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nMeno TpadapeToB U OTIIMYAIOCh CBOOOION BBIpaXke-
HUsl, Oe3rpaHuYHON (aHTa3uell B KOMIIOHOBKE OpHa-
MEHTOB, YTO MPHUIAI0 €My HEPEXOASIIYIO [ICHHOCTb.

Takum 00pa3oM, MOXKHO CIENIaTh BBIBOJI, YTO KOB-
POTKAYeCTBO SIBISIETCS OJHUM U3 IPEBHEUIINX BUIOB
uckyccTBa HapoAoB Cpenneit Azun. B HeM oTpazunuce
MHOT'OBEKOBBIC HCTOPHYECKHE CBs3H, chopMUpOBaB-
IIMeCs B 3TOM B OOIIMPHOM BOCTOYHOM PETHOHE.
HMeHHO OpHAMEHT KOBPOB SIBIICTCS SIPKUM IIPUMEPOM
OOIIIHOCTH ATHOTEHE3a, KYIBTYPHBIX M 9KOHOMUYECKUAX
CBsI3EH CO3MABIIMX €T0 HAPOJOB, a TAK)KE BaYKHBIM HC-
TOPUYECKAM HUCTOYHHKOM, HECYIIUM HH(POPMALHUIO O
JIyXOBHOM MHpe deioBeka. MHPpopMaTHBHOCTH OpHa-
MeHTa HapoaoB CpenHell A3UM OCHOBaHa Ha €ro CUM-
BOJIMYECKUX, CCMAHTHUYCCKUX  CEMHOTHYCCKHUX (PYHK-
nusx. [Tocneqaue oTpakarT PEUTHO3HO-MarniecKue

MPE/ICTABICHHUS HAPOOB, HX XYJ0)KECTBEHHbIEC BO33pe-
HUA.[5]
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B cratbe pacCMaTpuBaOTCA aKTyaJIbHbIC HpOGJ’IeMBI COBPEMEHHOTI'O JACTCKOT'O BOKAJIbHO-XOPOBOI'O NUCIIOJIHHU-

TenbcTBa. OIMUCHIBACTCS pAaA CaMbIX YaCThIX pr,llHOCTeﬁ, BO3HUKAIOIHMX TP BOCTIMTAHUN 1 q)OpMI/IpOBaHI/II/I JACT-
CKOI'0 XOpPOBOI'0 KOJUICKTHUBA. B craTtbe JAAr0TCA KOMIICTEHTHBIC PEKOMEHAAUU JId PCIICHUA BO3HUKAIOIIUX BO-
IIPOCOB Ha MPUMEPE ONbITA U METOAUK COBETCKUX U COBPEMEHHBIX YYCHBIX — XOPOBBIX ITIEAATOI0B. AKLIeHT B 1aH-
HOM CTaThe TaK JKe AaCTCs Ha HGO6XO)II/IMOCTB OIIBITHOCTHU U KOMIIETCHTHOCTH XOPOBOT'0 PYKOBOJUTEIIA C IETCKUM
XOPOBBIM KOJUIGKTHBOM. BBIBOJIOM BCEH CTaThU CUMTAETCSl yCTOHYMBOE MHEHHE TOTO, UTO Pe3yIbTaToOM Ipodec-
CHOHAJILHOTO 00pa30BaHUsI COBPEMEHHOTO XOpMeHcTepa SBISETCS COXpaHEHUE MOJIOIBIM TTOKOJICHHEM XOPOBBIX
JTUPIKEPOB TPAAUIINI XOPOBOTO HCKYCCTBA B chepe My3BIKaIHHOTO 00pa30BaHUs.

ABSTRACT

The article discusses the current problems of modern children's vocal and choral performance. It describes a
number of the most frequent difficulties encountered in the upbringing and formation of a children's choral group.
The article provides competent recommendations for solving emerging issues on the example of the experience
and methods of Soviet and modern scientists - choral teachers. The emphasis in this article is also given to the
need for the experience and competence of a choral leader with a children's choral group. The conclusion of the
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whole article is the stable opinion that the result of the professional education of a modern choirmaster is the
preservation by the younger generation of choral conductors of the traditions of choral art in the field of music

education.

KiroueBble cJ10Ba: THUIIBI 3BYKOM3BJICUCHUA, MaHCPaA UCIIOJIHCHUA, UHTOHAIUA, CTUJIIMCTUYCCKHUC 0COOEHHO-
CTH, BI/I6paT0, ABIXaHUE, MOCTAHOBKA AE€TCKOI'o rojioca, Tpaauiuu, XOpMeﬁCTepCKHe HaBBbIKH.

Keywords: types of sound production, manner of performance, intonation, stylistic features, vibrato, breath-
ing, traditions, children's voice production, choirmaster skills.

BoxkanbHOE MCKYCCTBO — 3TO CHHTE3 IPaBIIIEHO
c(OPMHUPOBAHHBIX  (PU3UOIOTHUECKUX  OIIYIICHUH,
00BeTMHEHHBINA C 3CTETKOH, COOTBETCTBYIOMIEH ompe-
JISIICHHOMY ATaITy Pa3BUTHS UCKYCCTBA.

[IpakTrka TOKa3bIBaeT pAa MPOOIIeM, BO3HUKAO-
Uil B X0/ie BOKaJIbHO-XOPOBOI paboThl ¢ NETCKUM
KOJUIEKTHBOM. A IMEHHO: IIPaBWIbHOE (hOPMHUPOBaHUE
MIEBYECKOTO JIBIXaHUS U HABBIKU €CTECTBEHHOT'O 3BYKO-
obpazoBaHusl.

/Jna pewenus mux 3aday, HeoOX00UMO pe-
wums Heckonvko npoonem. Ilpodiema mnepBas -
MPUCYTCTBHUE «ITOJICHATOTO)» 3BYKA, JIMIMICHHOTO IIOT-
HOCTH, TEMOPOBBIX KPacoK M TOJETHOCTH. Pe3ynpraT
TaKOTO 3BYKa CBSI3aH C BSUIBIM BIOXOM, HEOCO3HAHHBIM
BBIIOXOM ¥ KITIOYMYHBIM THUIIOM JIbIXaHWs. [ mereit
MITAJIIIIETO BO3pacTa 3TOT THI [BIXaHUS CUUTACTCS
€CTECTBEHHBIM, a IS TOCTI)KEHUS KaHTHJICHHOTO ITe-
HUS, U1 OPMUPOBaHHS HEOOXOJUMOTO 3BYKOU3BIIE-
YeHHs HeNpHUrozieH. B urore, moacBsA304HOE JaBlICHUE
MOTOKA BO3/(yXa Ha TOJIOCOBBIE CKIIA/IKH, Ha3bIBAEMBbIii
UMIIE/IaHC, HE CO3aéT BOZMOXHOCTH JUIsl ()OPMHUPOBa-
HHS TIEBYECKOT0 3ByKa Ha onope. Bo3ayx B ronocoBom
ammmapare - 9TO Takas CHiia, KOTopas MPUBOAMT B JICH-
CTBHE BECh MEXaHHU3M Trojioca. Uepes UMITYIIbCHI, 0 1a-
BaeMble M3 TOJIOBHOTO MO3Ta, B IBIXaTEILHOM TOpIe
TOJIOCOBBIC CBSI3KH MPHUBOASTCS B COOTBETCTBYIOIIEE
JBIDKEHUE-KoJIe0aHne, B pe3yIbTaTe BO3AYIIHOTO IO/~
CBSI30YHOTO JIaBJeHHUs. Tak BO3HHUKACT SBIICHHUE UMNe-
Oanca (ot naturckoro impeditio - mpemstcTBue). ITO
00paTHOE aKyCTHYECKOE CONPOTHUBIIEHHE, KOTOPOE HC-
MBITHIBAIOT TOJOCOBBIE CBSI3KU CO CTOPOHBI POTOTJIO-
TOYHOTO KaHajia. Bennumna uMmIieJjaHca 3aBUCHUT OT
(hOpMBI pE30HATOPHBIX MOJIOCTEH, OT JUIMHBI POTOTIIO-
TOYHOIO KaHaja U HaJu4us B HEM CY>KEHUH. Y BBICO-
KHX | JIETKAX TOJIOCOB, HMEIOIINX MaJeHbKHE TOJI0CO-
BbIC CKIIQJIKW, HaOIronaeTcs HEOONBIIONH HMMITEIaHC.
JIJIsT HU3KUX MYKCKUX TOJIOCOB XapakTepeH OONbIION
nmrienanc. CBobosa 1oaun 3ByKa 10 BCEMY Jparia-
30HYy 3aBHCHT OT CBOOOZHOM nesitresibHOCTH. [lonocTs,
rzie 00pa3oBBIBACTCS 3BYK MPOJODKAETCS OT TOPTaHU
JI0 3y0OB, MMOTOMY MOII[HOE 3ByYaHHE HE 3aBUCHT OT
cuibl BbIoxa. Cuiia royoca 3aBUCHT TOJBKO OT KOJie-
0OaHMs TOJOCOBBIX CBI30K U BO3}1yHIHOI>i MacCcChI, HaXO0-
JUILIENCsT B MOJIOCTH BEPXHEro pe3oHaTtopa. B urore
LEHTpaJIbHask HEPBHASI CUCTEMa JIOJDKHA M0J[aBaTh ro-
JIOCOBOMY arinapary Takue UMITYJIbChI, TOYHOCTh KOTO-
PBIX OyJIeT 3aBHCETH OT MBICJICHHOTO MTPEJICTaBIICHUS O
3BYKE.

BaxxHO 3HATh, YTO BIIAJICHUEC KAHTWICHHBIM IIC-
HHEM, HE TOJIEKO OCHOBHO# IT€BYECKHI PUEM, HO U OC-
HOBHOE YCJIOBHE Pa3BUTHS IEBYECKOTO rojoca. boms-
IIMHCTBO JETCKHUX XOPOBBIX KOJUIEKTUBOB BIAJICIOT
npréMOM OOIIEXOPOBOTO IBIXaHUS — BAOX IO PyKe U
3a/IepKIBAHKE JBIXaHUe TIepeI BCTYIUICHHEM. A TICHHE

Ha OIOpE MpPEArNoaraeT HIDKHEPEOSPHBIM THIT IbIXa-
HUSI 9TO CIIOCOOCTBYET BOCIPOU3BEICHHUIO KAUECTBEH-
HOTO 3BYyKa, OKPAIICHHOTO ONpPEICNEHHBIMU 00epTo-
HaMH, CO3JAIOIIIMH XapaKTePHBI TeMOp KakaoH XO-
poBoil maptuu. JlpIXaHHE IMOCTOSHHO HAaXOIUTCS BO
B3aUMOCBSI3H ¢ (oHanuel (BOCIIPOM3BEICHUE 3BYKa
TOPTaHBIO ¥ TOJIOCOBBIMH CBA3KaMM, U apTUKYJISALIUOH-
HOHW CHCTEMOHi, KaK crocoba popMUpPOBaHHMs IIIACHBIX
U COINIacHBIX. J[pIXaHHe MOJKHO OBITh HE HalpsKeH-
HBIM, TaK Kak 4pe3MepHas Mojaya BO3AYLIHON cTpyu
BeAET K (POPCUPOBAHHOMY 3BYYAHUIO U IEPEHAIIPsIKE-
HUIO rojocoBoro ammaparta. CrexyeT NMOMHHTB, 4TO
TpeOyeTcsl OMHAKOBOE KOJIMYECTBO BO3yXa ISl BOC-
MIPOU3BEACHNUS KaK HIKHHX, TaK M BBICOKHX 3BYKOB. Bo
BpeMs NIEeBUECKOH (DOHAIMHM, PEryJIITOPOM ITOCTETICH-
HOTO BBIJJOXa CTAaHOBHTCS Auadparma, IMO3BOJISIOMIAN
YHpaBIATh ABIXaHWEM 0€3 HaXMMOB M TONYKOB. Bs-
JIOCTh B YNIPABJICHUU NIEBYECKUM JBIXaHUEM NPUBOIAUT
K npo0JyieMaM TOYHOT'O HHTOHUPOBaHMs. B MoMeHT 3a-
JIEPKKH JIBIXaHMS MEBell XOpa MOXKET CKOHIIEHTPHUPO-
BaThCs Ha aTake 3ByKa, U 0oJiee pallMOHANIbHO pacIpe-
JIJIUTh BBIJIOX BO BpeMs IeHus. B Toxe BpeMs npuém
3aJIep’KKU JIBIXaHHUS HE JOJDKEH OBITh HEPBHBIM M He-
€CTECTBEHHBIM, a JOJDKEH COOTBETCTBOBATh XapaKTepy
HCIONHAEMON My3bIKH. [IpaBuiibHAs 3aepiKKa ObIXa-
HUS NPENSATCTBYET MOSBICHUIO CIIUIIKOM CUIBHOM BO3-
JyIIHOHM CTPYH, KOTOpast pOBOLUPYET (hOpMHUPOBaHNE
IIMPOKOTO 3BYKA, HE 00JIa/IAI0IIETO OIPEAEIEHHOCTHIO
Y TOYHOM MHTOHauueu. Mtak, BaxkHEHIIMM pe3ynbTa-
TOM BOCTIMTaHMS MEBIIOB XOPa ABJSIETCS BOCIUTAHUE Y
UCIIOJHUTENeH (opMHUpOBaHMs KadyecTBa 3BYKa IO
NPUHIAITY «HE CKOJIBKO, a Kak». KauecTBo mcmonHe-
HUS OTIpe/ieTIsIeT He CUIla 3ByKa, a €r0 SHepreTHKa, BhI-
pakarolascs B CHOco0e OKPACKHU 3BYKa M €ro MoAadH.

Bropas npo6;1emMa COBpPEMEHHOTO XOPOBOIO MH-
POBO33PEHHS 3aKIFOYAETCS B TE3HCE, YTO BUOPATO B ro-
JIoCe pa3pymaeT XOpOBYIO 3BYYHOCTb. XOTs BHOpaTo
HaNpOTHB MPHUAAET IEBYECKOMY TOJIOCY THOKOCTb, TETI-
JIOTY Y BBIpa3UTEIbHOCT. OHO HE JOJDKHO OBITH CIIMIII-
KOM 4acThIM (OyITO TPEMOJISIHS) U CIIUIIKOM MEJJICH-
HBIM (Kak Ka4aHHe ToJioca), MPUMEpHO 6-7 KoieOaHun
B cekyHay. CTOUT OTMETHTh, YTO BHOpATO y Pa3HBIX
XOPMEHUCTEpOB CBSA3aHO C WHAWBHIYaJIbHOM TBOpUE-
CKOH yCTaHOBKOMW M TpaJMLIUIMU XOPOBOI'O UCKYCCTBA.
OnTuManbHBIM YCIOBHEM IS AETCKOTO XOPOBOTO KOJI-
JIEKTHBA, CYUUTAETCS BJIQJICHUE HECKOJIbKUMH TUIIAMU U
npuéMamu BUOpaTo, TpedyeMble ISl UCTIONHEHUS! TIPO-
M3BEJICHUI Pa3IUYHBIX 310X U cTuiel. MccnenoBanus
K.B. 3mo6unHa B 00nacTH pe30HUpPOBaHMS IOATBEP-
XKJIAIOT, YTO TOJIOC IIPH NEHNH JIOJDKEH OBITh SIPKUM Ha
MIPOTSDKEHUH BCETO JMara3oHa (0T HIKHHUX 3BYKOB 10
CaMbIX BBICOKMX TOHOB), IMEHHO PE30HATOPHI SBIIA-
IOTCSl ICTOYHMKOM 3BYKa, a He CBA3KH. IIpu aTOM Hazmo
IIOHUMATb, YTO ABJICHHE PE3OHAHCA MO3BOJIET YCUIIH-
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BaTh M OKPAIINBATh 3BYK IIPH OT'POMHOM SKOHOMUH JIbI-
xanus. [1, ¢.197] Bubpato mpuma€t rojocy MoJeT-
HOCTh U MHIUBHIAYyaJIbHOCTH. OONanas MoJeTHOCTEHIO,
JIETCKUH KOJJIEKTUB JOCTUTAeT MpodeccHoHaIn3Ma B
BEYHOCTH BHE 3aBUCHUMOCTH OT KOJHUYECTBA UCIOIHU-
teneil. IlocTeneHHO TOJIETHOCT, M BUOpATO ToJioca
(hopMHpYIOTCS IO/ PYKOBOJICTBOM XOpMelicTepa rpa-
MOTHOTO B 00JIACTH aKyCTHYECKOTO PE30HHPOBAHMSI.
Kak nokasbiBaeT MpaKkTHKa, Ka4ECTBEHHBIN TOKa3 ro-
JOCOM XOpMEHCTepa W €ro yMEHHE NOCTHYh Kade-
CTBEHHOTO ITOBTOpPA y JIETEH, MOIIATOBOE 3aKpPETICHUE
1 IUTI(OBaHNE HABBIKOB, SABIISIETCS OCTPOH MPOoOIeMOit
y HauMHawIux xopmeiicrepos. I'.I'. Heliray3 nucain:
«My3BIKa-UCKYCCTBO 3BYyKa...Pa3 My3bIka ecTh 3BYK,
TO TJIaBHOM 3a00TOM, NEpBOM M BayKHEHIIEH 00s13aHHO-
CTBIO JII000T0 MCIIOJIHUTENS SIBIsICTCsl paboTa Haj 3BY-
Kom». [2, ¢.32]

Tperbs npobJaema cBsi3aHa C HEJOCTATOYHO KOM-
METEHTHBIM HCIIOJIb30BaHHEM IMPUEMOB (hoHOEANYe-
cKoro meroga pa3Butus rosoca B.B. EmenbsHosa.
JlaHHas METOMKA B COBPEMEHHOM XOPOBOM HCIIOJIHH-
TENBCTBE MOJTydYHJIa IIUPOKOE PACIpOCTpaHeHHe Oia-
rofapst MHOTOUYHCIICHHBIM MacTep-KiaccaM, IPOBOIH-
MBIM CaMHM aBTOPOM. JleTH MPUXOAAT HA BOKAJIbHBIC
3aHATHS C PA3IMIHBIMU PEYEBBIMU A€(PEKTaMH — 3TO
HIETIENIABOCTh, THYCAaBOCTh, IJIOXO€ INPOrOBapHBaHUE
OTJENBHBIX OYKB. A apTUKYJALMOHHBIC YIPaKHEHUS
AKTHBUPYIOT paboTy apTUKYJISIIMOHHBIX OPraHOB, BBI-
pabaThIBalOT KaueCTBEHHbIEC U IOJHOLCHHBIE PEUYEBbIC
JIBIDKEHUS, YTO MOJrOTABIMBAET K IPOU3HECEHHIO (o-
HeM. B pesynbrare 3T0#t paboTHI MOBHIIIAETCS Pa3BH-
THE pe4H JeTel, pa3BUTHE MEBUCCKUX HABBIKOB, YIIyd-
I1aeTCsl BAUMAHNE U My3bIKJIbHAsI TaMSTh.

K coxaneHnio MHOTHE XOpMENUCTEphI, YBIEKasCh
(PM3MOJIOTHYECKUM Pa3BUTHEM T'0JI0CA, HE KOPPEKTH-
PYIOT 3CTETHYECKYIO0 CTOPOHY 3By4aHHs. Takoe OTHO-
[IEHHE NPUBOIUT K (OPMHUPOBAHHUIO HANPSKEHHOTO,
MPSAMOJIMHEWHOTO M TpyOoro 3By4aHHs y AeTed. DTo
IPUBOJUT K HEYCTOMYMBOM MHTOHALMH, OTCYTCTBHIO
KaHTHJICHBI, 0THOO0Opa3UI0 THHAMHYECKON TaTHTPHI.

OTcyTcTBHE XOPOIIUX T'OJOCOBBIX JAHHBIX Y J€-
TeH, SBISETCS caMOM pacmpoCTpaHEHHOW MpobIeMoit
Jutst OonpIIMHCTBA XopMelcTepoB. OOpatnasce K Tpy-
nam I'.I". Heliray3a xouercst BOCIIOJIb30BaThCA CIEAYIO-
KM BbIcKa3biBaHMeM: «llepBas ommOKa-He100IEHKa
3ByKa. Jlpyras ommOka-mepeoneHka 3Byka. OHa OblI-
BAaeT y TeX, KTO CIMIIKOM YK JI00yeTcs 3ByKOM. 3BYK
- €CTb [IOHSTUE HE UyBCTBEHHO-CTATUYECKOE, a IUAJIEK-
TUYECKOEe: HAWIYYIINHA TOT 3BYK, KOTOPBIN HAMITYYIINM
00pa3oM BbIpaxkaeT AaHHOE cojiepikanuey. [2, c. 32]

YerBepTasg mnpobiaema CBsi3aHa C «TYIOIIHH-
KaMm», 3TO MOHATHE IPUMEHSETCS K JeTSIM He CIoco0-
HBIM TOYHO BOCIIPOM3BECTH 3BYK IO BBICOTE. B OCHOB-
HOM 3TO «TYJECHHE» BCTPEUAeTCd Ha HIKHHUX 3BYyKax
Juana3oHa. [IpyumHa 4acTO BCTPEUAIOLIETOCs «TyJe-
HUS» Y I€TeH — 3TO OTCYTCTBHE MEBUECKOH MPAKTHUKH
U IPUPOAHON KOOPAMHAIIUY FOJI0Ca U cltyXa. JleTsM, He
uMesl MPAaKTUKU NEeHUs AoMa WM B JETCKOM camy,
TPyAHO HepeiiTu B meBueckuil pexuM. PasroBopHas
peub MPOUCXOJUT B TPYAHOM PEXHME, a AJSI IEeBUe-
CKOTO 3By4YaHHMS rojioca HEOOXOANUM APYTOH THI CMbI-
KaHUs CBSI30K — CMBIKAHUE KpasMH. Y JIeTed «Tyaoll-
HHUKOB» HET aKTHBHOHN OINOPHI JbIXaHMsI, TOATOMY OHH

HE MOTYT TSHYTh 3BYK, IIETh JIETATO U BBICOKUE 3BYKU.
V Takux aeteu u3-3a OTCYTCTBUS HaBbIKA PABHOMEPHO
yIIepKUBaTh JUIMHHBIH BBIIOX MTPEPHIBACTCS IIEBYECKAs
nuHug. KoHeuHO He Bce yYaCTHMKM HA4YMHAIOIIEro
JIETCKOT0 XOpa BIaJCIOT B JOCTaTOYHON Mepe BOKaJlb-
HOH KoopauHaiuei. [ToaTomy uM He00X0IUMO 00BsIC-
HUTb, YTO CYIECTBYET MEBYECKUN T'0JIOC U Pa3roBOP-
HBI{ T'OJIOC, U OHM pa3IMYaroTCs M0 JUANa3oHy U 3BY-
gaauio. [lodToMy TepBBIi Mecsm paboTHl B
HaYMHAIOIIEM MJIAZIIIIEM XOPE Hal0 HAYMHATH C JJOIIEB-
YECKUX YNpPaXHEHWH, HAIPaBICHHBIX Ha OCBOCHHE
HU3KUX M BBICOKMX 3BYKOB, a TaK)Xe HCIOJIB30BATh
TAMCCAaHIO Ha TIIacHBIX «Oy», «Y», «A».

W3BecTHO, 4TO NPHOOpETEHNE BOKAJIBHOW KOOp-
JUHALUM TPOMCXOAUT BeChbMa OBICTPO M YCIEIIHO,
€CIIM y JIeTeil HeT nmarojornyeckux 3abosesanuid. O0-
IIEU3BECTEH OIBIT JIyUIIUX MEeJaroroB — IMPaKTHKOB
bannunoii A., I[lonomapekosa U., 'emOumkoi E., OB-
YUHHUKOBa T., CBUAETENIBCTBYET 00 YCIEIIHBIX pe-
3yJIbTaTax pabOTHI C «TYIOIIHUKAMI». Y YUTEII0 HE00-
XOANMO HACTPOHUTh TOJIOC «TyNOLIHWKA» HA MECHHE
(anbpIIeTOM — TOT/1a ANAIA30H y peOeHKa cpasy pa3aBH-
raercs, U OH NPABWIBHO MHTOHHPYET HENPUBBIYHBIM
JUISL HErO TOHEHBKHM ToJIocKoM. [IproOperenHoe yme-
HHE NTPaBIIILHO MHTOHUPOBATH B p&XXHUME (DaIbIIETHOTO
roJyI0coo0pa3oBaHus HaJJ0 HEOAHOKPATHO 3aKPEIUISATh B
MOCIIEAYIONMX 3aHATHAX B TeyeHue 10-15 MunyT.

CoBpeMEHHBIMH  MY3BIKAJIBHBIMH ~ aKyCTHKaMHU
YCTaHOBIIEHBI CBOICTBA IPaBUIBHO C(HOPMHPOBAHHOTO
MIeBUECKOT0 3BYKa U TeMOpa roJioca. K HuM otHOCHTCS:
TMIOJIETHOCTB, 3BOHKOCTh M POBHOCTS. 1o pe3ynpraram
MIPOBEJCHHBIX ~ MHOTOUYHMCIEHHBIX  HCCIIEAOBaHUI
Ha3BaHHBIC KAYECTBA I'0JI0Ca 3aBHUCAT OT COJICP KaHUS B
HEM BBICOKHX 00€pTOHOB (00EpTOHBI - TApPMOHHYECKHE
mpu3BykH) ¢ dvactoroi cmeime 2500 repu. Takyro
TPYIILY BBICOKHX 00€PTOHOB Ha3bIBAIOT «BBICOKOH IEB-
4yeckor (popMaHTOW» (WM «BEPXHEH NeBYECKOi (pop-
MaHTO»). 3BOHKOCTb U HOJIETHOCTh B T0OJIOCA 3aBHCUT
OT CHJIBI IIEBUECKOH (DOPMAHTHI.

ITocne pacraga CCCP u Bpems npeodpa3zoBaHus
Halleil CTpaHbl BHIPOCIIO HECKOJBKO MOKOJeHUH. Hpbi-
HEIIHSAS MOJIOZICKb Malo YHUTAaeT, CBOOOJHO BIajieeT
raJpkeTaMi W KOMITBIOTEpaMHM, pa3BHBACTCS B MHUPE
«LEHHOCTEW» peKilaMbl. BbIpacTas B yCIOBHSX KOM-
MEpIHAIN3UPOBAHHOTO OOIIECTBA, JIETH PEXE CONPH-
KacaroTCsl C HACTOSIIIMM MCKYyCCTBOM, HWCTHHHBIMH
KyJIbTYPHBIMH IIEHHOCTSIMH. Pa3BiekaTenbHBIH 0CyT
U MaccoBasi KyJbTypa IOJMEHSIOT JIeTsIM OOIIeHHne ¢
nckycctBoM. CMeHa CONMaTbHO-9KOHOMHYECKOT0 Pa3-
BHUTHSI OTIpeNieNniIa KPU3UC HPABCTBEHHBIX INPEICTAB-
JICHUH, CMEHY TyXOBHBIX M COIIHAJIbHBIX HJICAJIOB B 00-
mectBe. [legaror ceromHs BCTpedaeT C MOKOJICHHEM
MOJIOABIX POJUTENEH, KOTOPbIE UMEIOT HEYCTONYHUBOE
MIpeJCTaBIeHUE O HPABCTBEHHBIX NPUOPHUTETAX, O MO-
BeICHUECKUX HOpMax. B mkonax oOyuaercst Oompiioe
KOJINYECTBO PACTOPMOXKEHHBIX, H30aJIOBAaHHBIX JIETEH,
HE CIIOCOOHBIX COLMAIM3MPOBATHCS B KOJIEKTHBE. B
TakoH OOCTAHOBKE OT Yy4YWTENs TpeOyeTcs MOMHUMO
IPOoeCCHOHAIBLHOTO BII/ICHHUST CBOUM IIPEIMETOM H
0e3ynpevyHoro BJIAJICHUS HEOOXOIUMON METOIUKON
paboTBl C AETBMH, YMECHHE NO3UTUBHO M KOHCTPYK-
TUBHO pEarupoBaTh Ha HETPOCTHIC CHUTYaIlUH, IPOMC-
XOZAIINE HAa yPOKaxX.
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Hapmo mpusHate, 9T0 yYUTENIO TPUXOANUTCS MPH-
JlaraTh HEBEPOSTHBIC YCHIIHS IPOTHBOCTOSATE 3ACHITHIO
MaccoBOi KynbTypbl. Hamo OBITH aBTOPHTETHBIM U
KOMIIETEHTHBIM, YMETh 3aMHTEPECOBaTh AETEH CBOUM
MpPEMETOM, HAyYUTh UX CIyIIaTh, TBOPUTh, TyMaTh,
y4acTBOBAaTh, a HE PAa3BJICKATHCSL.

IlaTas npo0aemMa OTKPHIBACT BOIPOC, OTBET Ha
KOTOPBII 10 CUX HE MMEeeT €IMHOr0 MHEHHUS — Kakon
MIEBYECKOM MaHepe CeNyeT YUUTh JETEl B My3bIKallb-
HBIX [IKOJAaX W BOKAJBHBIX CTyAMsAX? 3yuenne pazBu-
THS JETCKOTO TOJI0ca B MOCIEIHEE BPeMs TOCTaTOYHO
robansHOe. Ho enmHo#l MeToankn BOKaIbHO-XOPO-
BOT0 OOy4YeHUs IeTel Tak M He CIOXWIOCh. [o MHe-
HHIO nIpodeccopa, JOKTOpa HCKYCCTBOBEICHHS, aKajie-
Muka nenarorudeckux Hayk PCOCP baranyposa B.A.,
eNecoo0pa3Ho 00yvaTh NETei U B3POCIBIX aKajIeMu-
94eCcKOl MaHepe MeHUs1, KOTOpasi yCHEIIHO pa3BUBAeT U
OXpaHAET TOJIOC HCIOJHUTENS Ha NMPOTSHKEHUH BCETO
MIEBYECKOr0 MEeproa.

OpHaKo, UMEET BECKUE OCHOBAHISI U TCOPHS JOK-
TOpa MEAMLIMHCKUX Hayk JleBunosa U.U., yrBepxnaato-
IIETO, YTO B CHJIY OCOOCHHOCTH (PU3UOJIOTHH M HEIO-
CTaTOYHOU Pa3BUTOCTH HEPBHOU NEATEIHHOCTH, pebe-
HOK He crocoOeH OBIaneTh OOJNBIICH YacThIO BCETO
KOMILJIEKCA COBPEMEHHOM akaJeMIIeCKOH MaHEePHI.

Taxk kakue epBoHAYaIbHbIC HABBIKU CIEyeT pa3-
BUBATh y peOCHKa Ipu 00yueHnu nenuto? B kakom no-
psnke NOOMBATHCS MEAATrOTMYECKUX 3aJad B BOKAaJb-
HOM BocnuTaHuu? Jlymaro, 4TO aHAJIN3 MPUMEHEHUS
aKaJeMU4ecKoil MaHepH! IEHUS B PAa3JIMUHBIC IEPHO/IBI
Pa3BUTHA JIETCKOTO TOJIOCA TOMOYKET OTBETUTH HA 3TH
BOIIPOCHL. B Ka)K7I0M BO3pacTHOM MEPHOJIE CYIIECTBYET
(hakTOp pEICKa OOYYEHHUIO JeTell BOKaIbHO-XOPOBOMY
HCIIOJTHUTENBCTBY. ATIPOOUPOBaHHBIN OOIIHPHEII Me-
TOIMYECKUH MaTepHhall MO3BOJISET PACKPHIBATH ITEBYC-
CKHE BO3MOKHOCTH JIeTell B OCBOCHUH aKaJeMUIECKOH
BOKJIbHOW LIKOJIBI.

AxaneMudeckas MaHepa NEeHHs OTINYAeTCs] KOM-
TUIEKCOM TEXHUYECKHUX ITPUEMOB HE 3aBHCHMO OT HallH-
OHAJBHON NPHHAJUIEKHOCTH II€BIA M Treorpaduye-
CKOTO IMOJIOKECHHUS.

IlepBbIM ycJI0BHEM aKageMHU4eCKO MaHEepHI Te-
HUS SIBIICTCS MTOJIOKEHUE POTOTTIOTOYHBIX ITOJIOCTEH,
TaK Ha3bIBAEMOTO «KYIIOJIa», KOTOPOE CO3JacT Ompee-
JICHHbIE aKyCTHYECKHE YCIIOBMS JUIl BO3HUKHOBEHUS
Ka4eCTBEHHOTI'O MOJIETHOTO M OKPYTJIOro 3ByKa.

BTophiM ycii0BHeM akaJeMHUYECKON MaHEpHI Ie-
HUS SIBIISICTCS apTUKYJISAINSL, OTIMYAIOIIAsACS OT pede-
BOro mpowmsHomeHns. OcoOeHHO 3TO KacaeTcs Iiac-
HBIX 3BYKOB, TJI€ IPOMCXONT 3aMEHA YHCTHIX PEUEBBIX
TJIaCHBIX Ha peaylupoBaHHEBIE. B Teccutype BhIIe pe
2 racHBIR «A» 3By4HT C 3neMeHToM «O»; «E» ¢ are-
MeHTOM «O»; «M» ¢ amementom «tO» mimn «bl». A B
HIDKHEH YacTH Juana3oHa HeOOXOAMMO TOJBKO IpH-
OmKeHne TIIacHbBIX OJIHOM K Apyroif. Beerna Heo6xo-
JIMIMO COOJIOaTh Mepy, YTOO He UCKa3HJIach UHMBH-
IyadbHas (hoOHEMa KaXKI0H TITaCHOM.

Tperbe ycioBue akageMHYeCKOH MaHEpBI CBs-
3aHO C OBJIaJICHUEM IPUEMOB JbIxaHus. [leBueckoe Jbl-
XaHWE SBIIETCS DSHEPreTHYecKHM oOecTieueHueM
3BYKa.

YerBepToe ycJ0BHe CBSI3aHO C HABBIKAMH CIJIa-
JKUBaHHS PETUCTPOB U HCIIOIH30BAHNEM PE30HATOPHON

cucTeMbl. BocTinThIBaeTCs HaBBIK CMEIIEHHOTO PE30-
HUPOBaHMS W MPHUKPBITHE 3ByKa. Tak ’ke XapakTepHO
JUIL BJAZCHUS aKaJeMHUYecKOM MaHepbl NPUMEHATh
npreMbl BUOpaTo. Pe3oHaTOpHI (OT IATHHCKOTO FESON0)
— YacTh TOJOCOBOTO ammapara, Ipuaammas ciadomy
3BYKY, BO3HUKAIOIIEMY Ha IOJIOCOBBIX CBA3KaxX, CUIY,
3BYYHOCTbB, XapakTepHbId TeMOp. [3, c. 99] Pe3zona-
TOPBl — 3TO MHOJOCTH, OKPY>KEHHbIE YNPYTUMH CTEH-
KaMH ¥ OT3BIBAIOIIUECS HAa OINpEICICHHBIC 3BYKOBBIE
TOHBI. BBICOTa COOCTBEHHOTO TOHA PE30HATOpA 3aBH-
CHT OT €T0 pa3Mepa. Y NEBIOB NPUCYTCTBYIOT BEPXHHUE
1 HIDKHHUE Pe30HaTopsl. braronapst BEICOKOYaCTOTHBIM
00epTOHaM, TOJIOBHOE PE30HNPOBAHHUE OIIYIIACTCS KaK
BUOpanus B 00JIaCTH TOJOBBI (B TEMEHH, B IMOJOCTH
IJIOTKM U HOCA, a TaKXke B MPUIATOUHBIX Ma3zyxax). B
OTBET Ha HHU3KHE 00EPTOHBI rojoca, rpyIHOEe PE30HHU-
pOBaHME OLIyIIAeTCsl KaK BUOpalms B o0lacTu rpya-
HOM KocTH (Tpaxes u 6ponxu). Cpeau mojocTeil rojao-
COBOTO aInapaTta, TaKkKe CyIIeCTBYIOT IOABIKHBIE pe-
30HATOPBI, KOTOPhIE MEHSIOT CBOIO (GOpMYy MU 00BEM
(TTOJIOCTB TTIOTKH U pTa). YIIPABIATH MOIBIKHBIMH pPe-
30HATOpPaMH 3HAYUTEJIHHO IPOILE, HO 3Ta paboTa Tpe-
OyeT IOCTOSTHHOTO KOHTPOJIS ¥ BHUMAHUS CO CTOPOHBI
nereil. HemsmeHHbIe pe30oHATOPHI (Tpaxess U OpOHXH,
HOCOBasi ¥ TMPHIATOYHBIE MOJOCTH), UMEIOT MOCTOSH-
HbIE pE30HATOPHBIE CBOWCTBA U 001a1aI0T yCTOMIMBOMH
¢dbopmoii 1 06beMoM. CTpoeHHEe HEOa BO MHOT'OM OIpe-
JIeNIieT THUIl T0JI0ca, IMOCKOJIBKY OHO WHIMBHIYaJIbHO
10 cBoeH mupuHe U riryoune. [1pu akagemuueckoii ma-
Hepe MeHHs IPaBUIIbHOE 3BYKOU3BIICUCHHE XapaKTepH-
3yeTcsi OJHOBPEMEHHOH BuOpammeidl B TOJOBHOM H
TPYJHOM pE30HaTopax. DTOT pe3ysibTaT MOXKHO [O-
CTHYb TOJIBKO IIPH TIOCIENOBaTeIbHONW pabore cC
JeTbMH. JlMama3oH [IETCKOro Trojoca CTaHOBUTHCS
OYEeHb OTPaHMWYEHHBIM H3-3a HEIOCTATOYHOTO Pa3BH-
TOTO OIIYIICHUSI TOJIOBHOTO M I'PYJHOTO PE30HHUPOBA-
HHUSL.

Vmesi ienb yCBOGHUSI OCHOBHBIX HABBIKOB KJIACCH-
YeCKOW BOKaJIbHOM IIKOJIBI, KOTOpasi pa3BUBAET U CO-
BEPIICHCTBYET TOJIOCOBOM ammapar U CHOCOOCTBYET
OXpaHe rojoca, He0OX0MMO, Ha IPOTSHKEHUHU JIOIITOTO
BpeMeHH (HOpMHPOBaHHUSI OpraHu3Ma peOeHKa IocTe-
TICHHO Pa3BUBATh €r0, YCIOXKHSIS MeBYECKUE 3a7a4H B
3aBUCHMOCTH OT BO3MOXKHOCTEH opranusma. B pe3yib-
TaTe MPaBUIBHOIO Pa3BUTUS JETCKOTO IoJoca Ha OC-
HOBE COBPEMEHHON aKaJeMHUYECKOW MaHephbl IeHUs
TeMOp TO0JIOCAa CTaHOBHTCSI MSTKHM, OKDYIJICHHBIM,
POBHBIM Ha BCeM CBOeM auana3oHe. O NOCTHKEHHH
yOeIUTENbHBIX PE3yJIbTaTOB MOXHO TOBOPHUTH B pe-
3yJbTaTe TOCIIE0BAaTEIFHON U KaueCTBEHHOW paboTHI
e/1arora.

HlecToii npo6aemMoii XOPOBOTO HCHOIHHUTENb-
cTBa ocTaercs nmpobiema cTuis. CyImiecTBYIOT SIBHBIE
pasauuMs MEeXAy NEeBUECKUMU TPaAULUSAMU 3ana HON
EBponsl U cnaBsHCKON MeBYECKON KyNIbTypsl. Paznu-
4yusi 00yCIIOBJICHBI 3CTETUKON WCIIONHEHUs! JTyXOBHOMN
My3BIKH, 3aBUCST OT JKAHPOB U XapaKTepa UCIOJIHSAEe-
MBIX Ipou3BeNieHNH. B eBponeiickoii KyJIbType 3T0 MO-
TEeT, Mecca, KaHTaTa, CBETCKMH Majpurai, Oauiaja,
necHs1. KynpTypa xopa B moMmM¢OHIIECKOM MHOTOIO-
JIOCHH CKJIOHSIETCS K 3TJIOHAM MHCTPYMEHTAIIbHOCTH B
BOKaJIM3allUd. XOPOBbIE TNPOU3BEACHHS 31oxu Bos-
POXKIEHUS MPEATIONAraioT TOJIOBHOE PE30HUPOBAHNE.
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BaxHBIM yCIIOBHAM COOTBETCTBHUS CTHIIMCTHYE-
CKUX OCOOCHHOCTEH TOH WMIIM WHOW 3IOXH SIBISICTCS
TOYHOE UCTIOJIHEHHUE MITPUXOB U TUIOB 3BYKOBEJCHHUS.
Jis ctunsa snoxu bapokko HexapakTepHa cBOOOIa B
pPUTME M KPacouyHOCTb U HAa00OpOT, BaXkHA TeMOpab-
Hasl OKpacKa KayKJ 0ol XOpoBOH naptuu. B xoposoi my-
3pIKe cTWIIsl Pokoko mpeoOnamaer nerkoctb, 3¢ QexT-
HOCTb, U3SIIECTBO, KOHTPACTHOCTh 1 KAMEPHOCTH (hak-
Typel. Ctunp smoxm Kitaccummsma BeIpakaeTcst B
SICHOCTH, TOYHOM COOIOJICHUH PUTMA U TEMIIA, B TIIy-
OGOKOM COAEpKAaHUH, B HCIONB30BAHUM BOKAIBHBIX
o0mAuiA. PoMaHTHYSCKIH CTHIIE TTpeodiamaeT rap-
MOHHYECKOH 1 TeMOpOBOH KpacodHOCTHIO. B xopoBOM
HCKyCCTBE TpeOyeT BOKaJIbHOM r’HOKOCTH, HCIIOJIb30Ba-
HHE NOJBIKHON TUHAMUKH, [ BEPHOT'O BOILIOILEHHS
00pa3HOCTH HEOOXOIUMO NMpHUMeHeHHe rubato, Kpai-
HUX TMHAaMHUYECKUX OTTEHKOB sotto voce, pp. B urore
WCIIOJTHEHUE 3alaJHOEBPOINEHCKON MY3BIKM HE Tpe-
OyeT M3IHIIHEro BUOparto, 1adbl HE YTSDKEIUTh BOILIO-
HICHUE XYJO0KECTBEHHOIO 3aMBbICIIA.

B pycckoil XopoBO#i KyJlbType CTHIMCTHYECKUE
OTIMYUS BBIPAKAIOTCS B HAPOIHO-TIECEHHBIX MCTOKAX,
a BOKaJIbHOCTH B ITOJIT0JIOCOYHON NONMN(OHNUH, €€ TPO-
TSOKHOCTH M HATIEBHOCTH. XOPOBBIE BO3MOKHOCTH ITPO-
SBJISTFOTCSI B CBOOOJIE TOJIOCOBENCHUS, IIUPOTE Hama-
30Ha ¥ aKyCTHYECKHX d(deKrTax.

HoBrle cTuancTHYECKHE MpUEMbI HCIIOJIHCHUA
TMOABUIIUCH 111 KOHIEPTHOT'O BOIIOIECHU A ITPOU3BEAC-
HUH COBPEMCHHBIX KOMIIO3UTOPOB.

JlaBaliTe KpaTKO OCTaHOBUMCS Ha COHOPHBIX TCH-
JEHIMSX U CTPEMJICHUSX K IPKOI TeMOPOKPAacOYHOCTH
B XOPOBOM COBPEMEHHOM HCIIOJIHUTENBCTBE.

CoHopuKka (OT JIATUHCKOTO SONOTroS — 3BOHKHH,
3BYYHBII) — HICKyCCTBO MY3BIKaJIbHBIX KPACOK. DTO BH]]
KOMIIO3UI[NOHHON TEXHHUKH, B KOTOPOM B Ka4eCTBE OC-
HOBHOTO KOHCTPYKTHBHOIO 3JIEMEHTa MY3BIKaIbHOMI
TKaHH, TIPUMEHSAETCS] Kpacka CO3BYUMI C ONpeaesieH-
HOM U HEOIIPEJEJIEHHOM BBICOTOM, @ TAK)KE Pa3JIMYHOTO
BUJIA IIIYMOB.

B X0poBBIX mapTUTypax 3TO CHCTEMa COCTOUT U3
CIEIYIOIINX KOMIOHEHTOB!

- COHOpHKA-CTEeNIeHb TeMOPOKPACOYHOCTH C BOC-
MPOU3BEICHUEM MEHBIIECH YacTH MHTEPBAJIOB U COOT-
HOIIEHHUU TOHOB.

- COHOpHUCTHKa — OoJblasi A0yl TeMOpoKpacoy-
HOCTH C UCIIOJTHEHUEM 3BYKOB 0€3 oIperesIeHHOH BBbI-
COTBL

- KOJIOPUCTHKA-BbIJeNAeMasl poib KpPacKd B My-
3bIKEC TPAJUIIUOHHBIX TOHOBBIX COOTHOIIICHUH.

Takas cuctema moibp3yercs HeoObIYalHOM MaTuT-
pO¥ HHTOHAIIMOHHBIX FOJIOCOBBIX BO3MOkHOCTEeH. [11n-
POKO INPUMEHAKOTCA MAaHEPhI NCHUA C NPHUIABIXaHHUEM,
menoT, peunTanus, u COBMECTHBIN pa3roBop C ICHUEM.
[Ipn 3TOM HEOOXOAMMO CTPOTO BBHIIEPKUBATH JJIH-
TEJIBHOCTU ¥ METPUUECKYIO CTPYKTYpY.

Tax ke, cpeJu COBPEMEHHBIX TEXHUK XOUETCs OT-
METUTh aJ1eaTOPHKY (0T JaThHHckoro aleatorius —
HUIOPHBII). AeaTopuKy, 0 IPUHIMITY €€ OpraHu3a-
IIMH, IPUHATO JIENUTH Ha 2 TPYIbL: aOCOTIOTHAS MITH
BOJIbHAS (MMITPOBH3AITHS), U OTpaHUICHHAsS (yTIpaBIs-
eMasi 1 KOHTpoJiupyemasi).

DTO KOMITO3UTOPCKAs TEXHHKA, TPEOyromas Mo-
OMIIBHOCTH MY3BIKAJIFHOM TKaHU U (OPMBI IPOH3BEIE-
HUst. XOp IPH 3TOM JIOJDKEH BJIAZeTh PasrOBOPHBIM U
BOKaJIbHBIM JKaHPOM OIHOBpeMeHHO. IIpu Takoi Tex-
HUKE CTENEHb BIIaJICHUSI PE30HATOPOB JOJDKHA TOCTH-
raTb BUPTYO3HOCTH C HCIIOJIb30BAHHEM MPUEMOB
glissando. McnosHeHHe NETCKUM MEBUECKUMH KOJIIEK-
THBOM OOJIBILIOTO Pa3HOOOpa3usi XKaHPOB U CTHIIEH
JacT BO3MOYKHOCTh PYKOBOAWTEINIO XOpa BOCHHTATh
TM0O0BE K UCKYCCTBY U ()OPMUPYET JINIHOCTHBIC U HIC-
TTOJTHUTEIbCKIE K

CenbMas mpo6JieMa BBISIBHIACH B ITOJITOTOBKE
XOPOBBIX TUPHKEPOB.

[TpuxomuTcst KOHCTaTHPOBATh, YTO B MPOQeccHo-
HaJIbHOH MOJr0TOBKE OyIyIIMX PYKOBOAUTENEH XOPOB
SIBHO HEZI0CTATOYHOE BHUMaHHME yJielsieTcs crnenuduke
paboThl C AETCKUMH KOJIJIeKTUBaMu. Ha 3aHATHAX B
CIIEIMAJIBHOM KJIACCE TaK e CTOSAT WHBIC TBOPUYECKHUE
u npodeccroHanbHble 3a1a4i. CTUIIb TBOPUECKOTO CO-
TPYAHUYECTBA B CTYACHICCKOM XOPE OIIATH JK€ HE T03-
BOJISICT BOCIIOJTHUATH 3TOT IPOOeI U He TaeT HeoOX0aH-
MBIX 3HAHUH W HABBIKOB TS OyAyIIel NesTeIbHOCTH B
Ka4yecTBE JIETCKOTO XOpMencTepa.

[TosTOMy y CTYZEHTOB-XOPOBHKOB OTCYTCTBYET
MTOHUMaHHe OCOOCHHOCTEH MY3BIKAIIbHOTO MBIIUICHUS
pebenka, cnennpuKku ero NCuxo(pu3n4ecKoro pa3BH-
Tist. OHH OKa3bIBAIOTCS HE TOTOBEI K HpaKTH‘IeCKOﬁ ae-
ATCIIBHOCTHU pyKOBOﬂHTeHCﬁ JACTCKUX XOPOBBIX KOJI-
JIEKTHBOB.

- BO-TIEPBBIX 0COOYIO CrielU(UKY B yIPaBICHUH
JETCKHM XOpOM MMEET MaHyalbHasl TUPHKEPCKas TeX-
HUKa, KOTOpas mpruoOpeTaeTcs TONBKO Ha MPaKTUKE B
paboTe ¢ TEeTCKUM KOJUICKTHBOM. TeXHUKA TAPHIKHPO-
BaHUS JETCKUM XOPOM KapIUHAIBHO OTIUYACTCS B aM-
IUTATY ]IS, METPOPUTMHYECKON W MHTOHALIMOHHOMW, pe-
TBe(HOHN U AUKIIMOHHOM SCHOCTH.

- BO-BTOPBIX HE NMMO3BOJIUTEIILHO ITPOBOLUPOBATEL B
HUCIIOJTHCHHU N I[eTeﬁ KPUKIIUBOCTHU M 3aXKaTOCTU B T'O-
Joce.

- B-TPETbUX, MOJIOJION XOPMENUCTEP AOKEH IOM-
HHUTb, YTO NPH paboTe ¢ IETCKUM KOJIJIEKTUBOM HETpH-
eMJIeMbl MeToJlaXx paboThl, MCIOJIB3yEeMbIE CO B3pOC-
JIBIM XOPOM.

- B-UETBEPTHIX, COBPEMEHHBIN PYKOBOIUTEIH JIET-
CKOTO XOpa JIOJDKEH OBbITh MHUIIMATHBHBIM, JKCIIpEc-
CHBHBIM M TJIABHOE — KOMMYHHKA0EIIbHBIM.

PaGora ¢ gereMu Bcerga TpeOyeT ocoOoro moi-
X0/1a, HAUMHAsl C BONIPOCOB JUCHUIUIUHBI yYaCTHUKOB
X0pa, 10 UCIIOJIHUTENBCKOU TPAKTOBKH. JleTCKOMYy My-
3bIKAJIbHOMY MBIIIJICHUIO MPUCYIIE OMOIIMOHAJIbHAA U
MOTOpHas aKTUBHOCTD, ocobas acconuaTuBHasA OTKPBI-
TocTh. [lo3TOMy 3aKkperuienne, GOPMHUPOBAHUE U CO-
BEPHICHCTBOBAHUEC Y )IeTeﬁ BOKaJIbHO-XOPOBBIX HABbI-
KOB HE TEPIUT MEXaHUYECKOTO MOIX0/1a.

3aHATHS, B KOTOPBIX HE CTaBIT KOHKPETHBIE yueO-
HBIE 33J1a4M, KOHEYHO TaK k€ OyayT HENpOIyKTHB-
HBIMH. MOJIOJIOMY clienManicTy He0OX0IMMO OCO3Ha-
BaTh PAaHUMOCTh M XPYIIKOCTh JE€TCKOTO rojoca, U Mo-
9TOMYy  BaXHO IJyOOKOE  IIOHMMaHHE  OCHOB
¢donmarpun. CrenupuIeckuM BOKAIBHBIM TOKa30M
JIOJDKEH 00J1a1aTh XOpMEHCTep, BOCITUTHIBAIOIINAN XOP
MaJIbYMKOB.
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OcHoBHast Tpo0iIeMa ¢ KOTOPHIMH CTAJTKHBAIOTCS
MOJIOJBIE XOpMeHcTepsl — pa3HUIa B CTETIEHH MTOATO-
TOBJICHHOCTH M OTJA4M OT PEHCTUIMOHHON DPabOTHI,
KOTOpasi MOXET MPUBECTH €ro K Mpo)eCCHOHAIBHOM
HCYBEPCHHOCTH B YIPABICHUH JETCKUM KOJJICKTHBOM.

PesynbraTroM mpodeccHOHANBHOTO 00pa30BaHUS
COBPEMCHHOTO XOpMeicTepa SABISIETCS NPUOOIICHUE
MOJIOJIOTO CIICIHATIICTA K PeaIbHOM MPAaKTUUCCKOM pa-
00Te C ZETCKUMU TOJIOCAMH, a TaK)Ke COXpPaHEHHE MO-
JIOJBIM TTOKOJICHHEM XOPOBBIX IUPHIKEPOB TPAIUIINI
XOPOBOTO HCKYCCTBa B c(hepe My3BIKaJIHHOTO 00pa3o-
BaHUS.

Pemrenns HanOomee CyIIHOCTHBIX M aKTyallbHBIX
npobieM paboThl C COBPEMCHHBIM JETCKUM XOPOM
HaMJICHBI B HAYYHBIX M METOIUYCCKUX TpyAax JleBu-
noBa W.W., baragypoBa B.A., banaunoit A., IloHo-
MapbkoBa U., 'em6unkoii E., Osunnnukosa T.K., Heii-
raysa ['.I"., EmenbsinoBa B.B., Ctynosoii E.I'., Porano-
Boti U.B., Acnanosoii JI.W.
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ABSTRACT

One of the priority directions of our country's development is integration into international business. Fran-
chising is an effective way to promote in international markets. It is a growth tool that helps companies scale their

operations.

The article examines the main trends in the development of franchising in the restaurant business.
Keywords: franchising, restaurant business, restaurant franchising.

Formulation of the problem. Several years ago,
leading scholars made positive predictions about the in-
ternational growth of franchising. Some business sec-
tors saw the largest growth, including retail and restau-
rants. This was due to the introduction of integrated and
adaptive forms of business. Franchising provides an op-
portunity to support a business partner in the competi-
tion, create a new project and facilitate entry into new
markets. Success in the restaurant business is deter-
mined by a synergistic set of components: effective
management; pricing policy; impeccable service; qual-
ified staff; modern technology. It is too difficult to cre-
ate a profitable restaurant business under conditions of
high competition, so franchise networks are becoming
popular.

Analysis of recent research and publications.
Theoretical and practical aspects of franchising are
widely presented in the literature. Economists have
paid attention to the study of the advantages and disad-
vantages of using franchising. The first mention of
franchising dates back to 1840, when the German man-
ufacturer beer "Spaten™ began to sell a license to sell
beer under its own brand. A better known brand,
namely cars Zinger began franchising in 1851. Pro-
ducer developed rapidly, but lacked the resources to
scale, so the company began selling the right to sell
their cars. Then there is the production franchise, the
most famous of which are the networks “Pepsi Cola”,
“Coca-Cola” [1 — 5]. Today the franchise has acquired

widespread worldwide, which is confirmed positive
trends in different countries [6 — 8].

At present, in the United States, franchising occu-
pies 80% of businesses, including small businesses -
60% of the total enterprises. More than 2,000 franchise
systems operate, and annual sales in the franchise sys-
tem exceed 1 trillion. USD Number of franchisees en-
terprises exceed 800 thousand, 45% of the total turno-
ver is accounted for by franchise services. The humber
of franchisors and, accordingly, franchise networks is
growing at a fairly high rate [9 — 11].

According to the International Franchise Associa-
tion, on at the beginning of the XXI century there were
about 16.5 thousand franchisors and more than 1.2 mil-
lion franchisees. Recognized leaders in the develop-
ment of franchising are the United States (more less
than 2,000 franchisors), Canada (1,200), South Korea
(1,000), Brazil (1,000), Japan (1,000) [12].

The purpose of the work. Work is a problems of
the organization, application and development of fran-
chising in the restaurant business of Ukraine.

Results. The rapid development of the franchise
market is due significant advantages of franchising, in
particular an effective form of organization and busi-
ness; minimization business risks of small and medium
business; creating favorable conditions for reducing the
payback period of investments; providing the franchi-
see with a franchise package. These and other features
make it possible define the franchise as a complete
business system with a permanent business concept.
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Figure 1. Franchise market segmentation in the world

According to the observations of experts "Procon-
sulting" and "Franchise Group™ the number of their
own and franchising facilities in Ukraine by industry
demonstrates the following trends:

- the number of franchises among public catering,
retail and services has significantly increased, in partic-
ular, services in the fields of education, sports and lo-
gistics have been actively developed,;
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- the share of Ukrainian franchises continues
steadily to increase, which indicates the development
of Ukrainian franchising (Fig.2) [13];

- the market is actively developing in a systematic
approach to formation of franchises, and companies im-
plement franchising as a strategy developing franchise
formats.
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Figure 2. Franchise market segmentation in Ukraine

The market of Ukrainian franchises is represented
by such well-known brands as "Pizza Celentano",
"France.ua", "Mafia", "Aroma Coffee", "Lviv Crois-
sants”, "First Bakery". The largest the number of fran-
chises is recorded in retail segments trade, catering and
business services [12].

Ukraine's integration into the international restau-
rant business environment within the framework of

franchising relations takes place in several areas, such
as:

- purchase of franchises of international restaurant
chains;

- sale of Ukrainian franchises abroad;

- international capital migration;

- labor migration;

- technology transfer.
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Figure 3. Franchise market segmentation in Ukraine

Ukrainian business models are most often bought
by investors from the Eastern Europe and sold franchise
in European markets is more profitable. The main rea-
son for the sale of Ukrainian franchise entrepreneurs
abroad have the opportunity to obtain higher income
compared to Ukraine and receiving a significant incen-
tive to sell franchises domestically market [14-17].

International integration of restaurant franchising
are:

- imperfection of conceptual and legal support of
franchising relations;

- lack of knowledge and experience of domestic
entrepreneurs in international franchising;

- cases of irresponsible attitude to the fulfillment
of contractual obligations, non-compliance with the
terms of concluded concession agreements, reduction
of the quality of goods and services due to violations of
technology and standardization, and, as a consequence,
the dubious reputation of some domestic entrepreneurs;

- Insufficient awareness of prospects restaurant
business in Ukraine by foreign franchisors and the un-
certainty of domestic brands abroad;

- Insufficient adaptation of domestic franchise
models of restaurant franchising to legal and socio-cul-
tural conditions of other countries;

- low level of development of bank lending (high
interest rates, lack of existing programs credit loyalty)
[18].

Conclusions. Today, restaurant franchising
demonstrates active development, both in Ukraine and
abroad. Extensive global experience of franchising in
the restaurant business has proven its effectiveness, so
international franchising allows you to scale your busi-
ness, solve a number of economic and organizational
problems, reduce business risk and increase profitabil-

ity.
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CraTTs NpUCBsSUCHA TOCIIKCHHIO TCOPETHYHHX 3aCajl CKOHOMIYHOI OS3MeKH B MIKHAPOAHINA EKOHOMIYHIN
Hay1i. Hanano aHasi3 BUTOKIB Y PO3BUTKY €KOHOMIYHOT yMKH ITOYMHAOYH BiJ] HAWJABHININX YaciB Ta 3aKiHUY-
toun XIX c1. Po3risiHyTO cyuacHi BU3HaUEHHs KaTeropii “‘ekoHoMiyHa Oe3mneka”.

ABSTRACT

The article studies the theoretical principles of economic security in international economics. It analyses the
origins of economic thought from ancient times to the nineteenth century. The study focuses on current definitions

of economic security.

KurouoBi cioBa: ekoHOMiuHA Oe3meka, eKOHOMIYHA CUCTeMa, MKHApOIHA CKOHOMIYHA Oe3Ieka, MiKHAITi-
OHAJIbHI €KOHOMIYHI IPOTHPiuYs, Oe31eKa HalliOHATbHOT €eKOHOMIKH.
Keywords: economic security, economic system, international economic security, international economic

contradictions, security of national economy.

ExonoMiuHy 0Ge3neKy MOYKHA PO3TIIAJaTH 1 K He-
BiJI’€MHY BJIACTUBICTh JIF0U0T €KOHOMIYHOI CHCTEMH,
SKa XapakTepHu3ye i 31aropKeHICTh 1 3JaTHICTH JI0 PO-
3MIMPEHOTO BIATBOPEHHS, 1 sIK Oa)kKaHUIl CTaH CUCTEMH,
SIKHI HeOOX1/THO TOCITHYTH, a00 30epertu. OOUIBI Ha-
BEJICHI CYTHOCTiI BUJAIOTHCS BIPOTIIHUMH Ta JOCTAT-
HIMH B SKOCTI OCHOBH IUIS MOSICHEHHSI CYyTHOCTI TO-
HATTS, aJe €, pa30M 3 THM, B3a€EMOJIOTIOBHIOIOUYMM. Ha
Hally AYMKY, OZHI€I0 3 ()OpPM BUSBIICHHS Cy0 €KTHB-
HOTO XapakTepy eKOHOMIYHOi Oe3IeKH K KaTeropii €
JIMHAMI3M Ta CUTYyaTHBHICTb, 3a SKHMH BHOIp ONTHMAa-
JHLHOTO TIIYMA4YeHHsSI BHU3HAYAETHCS IUIIMH Ta CHUCTE-
MOIO IIIHHOCTEH Cy0’€KTa yIpaBIliHHS; TIPHUPOJIOIO Ta

cnenn(ikor BUKIHUKIB, IKi 3aTrPOKYIOTh eKOHOMIYHIN
CUCTEMi; KOH IOHKTYPOIO OTOYYIOYOTO CEpPEOBHIIA,
sKa 00’ €IHy€E pealibHi Ta MOTEHIIIHHI ()aKTOPH BIUIHBY.
Kpim Toro, 00’€KTHBHICTH XapaKTEPUCTUK €KOHOMIid-
HOI O€3IeKH CYTTEBO 0OMEXY€EThCsI HEIOJIIKaMH1 EKCIIe-
PTHHX CHCTEM OIIHOYHHUX ITOKA3HHUKIB, SKICHUMH Ta
(YHKI[IOHaJIBHUM CTaHOM €KOHOMIYHOI CHCTeMH, Hasl-
BHOCTI (IHTEHCHMBHOCTI) BIIIMBY aKTHBHHX 3arpos,
TOLIO.

HeoOxigHo Bim3HauuTH, 110 O€3meKa € OJHHUM i3
OCHOBHHUX CTaHIB, SIKi HEPO3PUBHO TOB’I3aHHM 13 TIPO-
IIECOM JKUTTEMISITLHOCTI OCOOUCTOCTI Ta CYCHiJIbCTBA.
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Tomy To#t ¢akT, MO eKoHOMiYHa Oe3meKa K camo-
CTilfHE TIOHATTS BBEICHO B TEOPIIO JIUIIEe ¥ XX CT. BCE
K HE BUKJIIOYAE MOXKJIMBOCTI TOTO, 1110 cenudivHi 3a-
BIaHHs (OPMYJITFOBAIIMCS Ta BUKOHYBAJIHCS 1 Ha TIOTIe-
peIOHIX eramax pPO3BHTKY CYCHUIbCTBA. Y 3B’SI3KY 3
MM, BB2)KA€MO, L0 HEOOXIJAHUM KPOKOM I PO3Y-
MIHHSI 3MICTY TOHATTS €KOHOMIYHOI O€3NEeKH € BH-
BYEHHsI HOTO BUTOKIB Y PO3BUTKY €KOHOMIYHOI JyMKH
MOYMHAIOYH BiJ HAaWJABHINHNX YaciB Ta 3aKiHUYIOUH
XIX cr.

Po3BuTOK exkoHOMIYHOTO XHUTTS Y yacu CTapoja-
BHBOTO CBITY OyB 0OMEKEHHUH pecypCHHMHU Ta TEXHO-
JOTIYHUMH MOXKJIMBOCTSIMH JIFOACTBA, BHACIIZOK YOTO
3a0e3MneueHHs MarepiaibHOro JoOpoOyTy 3ajexalo
BiJ i3MUHOI OE3MEeKH MOCEICHb Ta HAPOIiB. Y 3B’SI3KY
3 IIUM, TOCHIOAAPCHKA JisTIbHICTh PO3BHUBANIACS B MEXKAX
BUKOHAHHS JBOX OCHOBHHX 3aBJIaHb: 3aJI0BOJICHHS
CHOXHBUYHUX NMOTPeO (B MepIry uepry, y NpoJOBOJIBYUX
TOBapax), a TakoX (GpopMyBaHHS PeCypciB ISl MATPH-
MaHHA BiiChKOBOi MOTYTHOCTI.

ExonomiuHa mymka muciuteniB CTapomaBHHOTO
CBITY CIpsIMOBYBaJacsi, NEPEBAXKHO, HA JOCATHEHHS Ta
BITOPSAKYBaHHS 0a30BMX €KOHOMIYHHMX HOHSTH, BiAT-
BOPIOIOYHX [IHCHICTh TOCIOAAPCHKOI MisTbHOCTI. Pa-
30M 3 THM, POOHIIHCS CTIPOOH METOIaMH aIMiHICTpaTH-
BHOTO PEryJIFOBaHHS OOMEKUTH TONIMPCHHS SIBUIIL, K1
B [IEPCIIEKTHBI MOTJIN O HEraTHMBHO MTO3HAYUTHCS Ha J10-
Opo0OyTi MOHapxa, NPUBLICHOBaHNX MPOIIAPKIB KJIACIB,
CyCIIbCTBA B IIOMY. Tak, MOCIIIOBHHKH JIETi3MY
(Kwurait) BBaxkanu 3a HeoOXiJHE Jiep)KaBHE BTPYUYaHHS
y HiHOYTBOPEHHS Ha MPOJIOBOJIYOMY PHHKY HIISIXOM
30UTBIIICHHS IPOIIO3HIIIT MPOTYKIIi 32 epKaBHUMH IIi-
HaMu. Tako’x MpOTNoHyBaIOCs BIIPOBAPKCHHS JIepIKaB-
HOi MOHOMOJIi HAa BUIOOYBAaHHS Ta NMPOAAXK OKPEMHX
MPUPOAHUX PECypCiB (3ai30, CIIB), y TOMY YHCII 3 Me-
TO0 OTpUMaHHs mpuoyTKiB [1, ¢. 15].

Otrxe, y CrapojaBHbOMY CBIiTI eKOHOMIuHa Oe3-
neKa Ha piBHI OCOOMCTOCTI OOMeXyBajacs 3aXHCTOM
MPUBATHOI BIACHOCTI. BOHa po3risiianacs mopsi i3 iH-
MKAMH TTpo0ieMaMu 3a0e3MeUeHHs KUTTEAISUIBHOCTI:
(i3nuHOT Oe3neKH, JyXOBHOTO Ta MOPalIbHO-ETHYHOTO
PO3BHUTKY, BUKOHAHHS 3000B’s13aHb T'POMAMISH IIepe]
BJIAJI0F0, PEITI€I0, TOIIO.

Ha piBHi nepxaBHOTO yIpaBIiHHS IPOOIeMu 0e3-
MEeKH HalliOHAIBHOI €KOHOMIKHM BHpILIyBaJIMCS y KOH-
TEKCTi BIHCHKOBO-TIOJITUYHHUX — 3a0e3MedeHHs Iijic-
HOCTI Ziep>kKaBH, IPUMHOXEHHS Ta 30epeXeHHs IpoIy-
KTUBHUX  CHJ  3a0e3neuyBajiocs,  IEpEeBakKHO,
MUTITApUCTCHKUM HUIIXOM. OCHOBOIO MaTepiabHOTO
BUpOOHHUITBa Oyia mparls pabiB Ta CelsH, «3a0X04e-
HHUX» HEeKOHOMIYHUMHU CTHMYJIaMU, OCHOBOIO JI0XO/IIB
— BiliCBKOBi Tpodei Ta HAIXOIKEHHS 10 Iep>KaBHOI
CKapOHHI 3 MIIKOHTPONBHUX TEPUTOPIH; y 3B’ 3Ky 3
UM, Oyab-sIKi CIpOOM BUHTH 3-TIiJ1 BIUIMBY «LEHTPY»
TIepecIiIyBaBCsl MOJIITHYHO Ta 11€0JIOTIYHOI0, a TAKOXK
HIJSIXOM 3aCTOCYBaHHS CHIIM. TakuMm uynHOM, crierudi-
YHi 3arp03M CKOHOMIUYHIHN CHCTEMi JepKaBH JTOJIAIHACS
TaKOX BIHCHKOBUM IIIJISIXOM.

B 100y CepenHboBivusl crocTepiraerbcs Bimady-
THAa PI3HUIIS MXK PO3BUTKOM €KOHOMIYHOT TYMKH KpaiH
3axigHoi €Bponu 3 ogHOTO OOKY, KpaiH A3ii Ta apab-
CBKOTO CBiTY, 3 iHIIOTO. 30Kpema, y Kurai mpomoBxy-
IOTh CBO€ CTAaHOBJICHHS i1e1 rapMOHIHHOTO COIliadbHO-

€KOHOMIYHOTO PO3BHUTKY SIK MIEPETyMOBH HAIlIOHATBHOT
Oe3mneku. 3 TOUYKH 30py €eKOHOMIYHO1 O€3IeKH y Tparisax
MmuciurelniB (3o0kpema, Jli ['oy) yBara 3Bepranacs Ha [2,
c. 11]: HanmifiHICTP PKEpes HalOBHEHHS AEp)KaBHOL
CKapOHUIli; eKOHOMIYHI aCIIeKTH 3MillHEHHs 000pPOHO-
3IATHOCTI KpaiHH; COIiaIbHO-CKOHOMIYHI Ta iJIC0OJIOTi-
YHI METO/IM 3a0€3MeUeHHs CYCIIJIbHO-TIOITUYHOI CTa-
O1JIBHOCTI.

B cBoro gepry, B kpainax 3axigHoi €Bponu peai-
30BYBAJIMCS TaK 3BaHa €KOHOMIYHA IIOJIITHKA «(eoa-
JIBHOTO TOMICTSI», OCHOBY SIKOI CKIaJaidy MO3aeKOHO-
MIYHHH TIPAMYC CeNSH IO Tpalli, 3aKpilUICeHHS 3HEI-
PaBJIEHOTO CTAHOBHIIA IPOTH IPUBIIEHOBAHNX KIIACIB.
Xoya BIHCHKOBI METOIM MPHUMHOKEHHS/30epEeKEHHS
€KOHOMIYHHUX PECypCiB IPOJOBXKYBaJIH 3aCTOCOBYBa-
THCS, Y 3axigHid €Bpori NOrauoIoBauCsS MiKHApPO-
JTHA TOPTIBJISI Ta BIICHKOBO-TIOJIITUYHA CITiBIIPALIS.

B Takux ymMoBax MuTaHHs OC3MEKU HAIliOHAJIBHOT
E€KOHOMIKH IMOCTYMOBO 30JMKYBAJIOCS 13 MPOOIEMOI0
ocobucToi Oe3mekn MoHapxa Ta (peomamiB, sKi Oyl
BJIACHUKAMH YCHOTO 3aly4CHOTO B IPOMHCIIOBE BHPO-
OHMIITBO Karmitarmy. ToMy peaiizallisi iHAWBITyaTbHUAX
MaTepialbHUX IHTEpEeCiB Ta iX OXOpPOHA Ha JOBTi POKH
cTaia JeTepPMiHaHTOIO PO3BUTKY EKOHOMIYHOIO TyMKH.
BrineHHAM ine#f MOHOIOMNI3MY NPHUBLICHOBAHUX TIPO-
LIapKIB CYCHIBCTBA B E€KOHOMIUHIM CHCTeMi craia
C€KOHOMIYHA ITKOJIa MEPKAHTUII3MY.

3rifHo 1i€l TOKTPUHU OCHOBHHMM HOCI€EM OaraTc-
TBa BBAXKAJIMCS TPOIII, IPKEPETIOM — MPUOYTOK BiJl 30B-
HIIIHBOT TOPTIBII, & CTPATErYHUM MPIOPUTETOM B pe-
TYJIIOBaHHI 30BHIITHOCKOHOMIYHOI JisUTEHOCTI — aKTH-
BHUU TopriBenpHUN OamaHc. s MOCATHEHHS ITHX
[iTel IPOBOAMIIACS TIOCHTIJOBHA TOJIITHKA MPOTEKITiO-
Hi3MYy, sIKa XapakTepusyBaiacs [3, c. 61-68]: BopoxuMm
CTaBJICHHSIM JI0 KOHKYPEHIIii Ha BHYTPIIIHHOMY Ta 30-
BHIITHBOMY PHHKaX; 3a00pOHOI0 BUBO3Y 30JI0Ta Ta Cpi-
0J1a KpalH{; NiATPUMKOIO IMIIOPTY AEHIEBOI CUPOBHHH
Ta eKCIOPTY rOTOBOT MPOMHUCIOBOT NPOYKIIIT; BCTAHO-
BJICHHSIM BHCOKHMX MUT Ha IMIIOPT.

JIoKTpuHa Mi3HBOTO MEPKAaHTHJII3MY 3arepedy-
BaJia JONIJIBHICTh KOPCTKUX MPOTEKIIOHICTCHKUX 3a-
X0MiB. 30KpeMa, 3a3HaB MEPEOLiHKH 3MICT IMOJITHKU
AKTUBHOTO TOPTIBEJIBHOTO OaNaHCy: K 1 paHimIe mpio-
PHUTETOM BBAXKAJOCS JOCATHEHHS MO3UTHBHOTO CAJIBI0
30BHIIIHFOCKOHOMIYHMX ~ONepamid, ajie JocaraTta
IILOTO HEOOXIJHO Yepe3 MOCEPEeAHHUNBKY AisUIBHICTS,
PO3BUTOK €KCHOPTHHX Taly3ed IMPOMHCIOBOCTI.
3HATTA 3200pOH Ha BMBI3 30JI0Ta Ta Cpidia, 3HIKEHHS
IMIOOPTHUX MHT CIPHUSUIO aKTUBi3aIlil €KOHOMIYHOTO
JKUTTSI Ta PUMHOXKEHHST T0OpoOyTy cycminbeTBa. Ta-
KMM YHHOM, BHECKOM JJOOM MEPKAaHTHIII3MY B ILIIOMY,
Yy PO3BHUTOK MPOOIeMH O€3MEeKH HaIliOHAIBHOI €KOHO-
MiKH B 3axifgHii €Bpomi cTanu: a) TeOpeTHIHE OOTPYH-
TYBaHHSI MOJITHKH NPOTEKLIOHI3MY; 0) (opMyBaHHS
OCHOB MOJITUKH aKTHBHOT'O TOPTOBEJILHOTO OallaHcy;
B) YCBILIOMJIGHHS TOTO, IO 0€33acCTepeKHE JIOTPH-
MaHHS TOPTiBEJBLHHUX IHTEpECiB OKPEMHUX MOHOIIOJIIC-
TiB, IO PEaJli30BYyBaJIOCS B JIep)KaBHIH E€KOHOMIYHIN
TOJITHII, 60pOTHOA 3 KOHKYPEHIII€I0 — CTAHOBJIATH 3a-
Tpo3y PO3BHUTKY JEpKaBU — IO 3HAWIIIO CBOE BHpa-
JKEHHS B 1/IeSX Mi3HHOTO MEPKAHTHIII3MY .
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V imesx MOCIiJOBHUKIB KON KJIIACHYHOT I10JIi-
THYHOI €eKOHOMIi OyJI0 3aBEepIIICHO MepeXiJl BiT mapaau-
IMH «3aXHCTy IHTEpecy IpUBLICHOBAaHUX MOHOIIOJIIC-
TIBY» JI0 «3aXHCTY CYCIIJIBHOTO IHTEPECy», IO BTIJIH-
Jocsi B OOIPyHTYBaHHI NPHHIUIIB EKOHOMIYHOTO
nibepaitizaMy — 0OMeKeHHS BTpY4YaHHS JAep>KaBH B TOC-
MOAAPCHKE KUTTA. 3 TOYKH 30py HAyKH €KOHOMIYHOT
0e3neKy TPEeNCTaBHUKH KJIACHYHOI ITOJIITEKOHOMIT
3MiHCHIIN (YHAAMEHTAIbHIA BHECOK B TEOPETHYHE
OoOTpyHTYBaHHS KaTeropiii, OCHOBOIIOJIOXHHX IS YII-
paBIIiHHSA €KOHOMIYHOIO Oe3mexoro. 30Kpema, aHTIii-
cekuii ekoHomict (1623-1687) B. IleTTi BuminuB karte-
Topil «HAIIOHAIEHOTO TOXOIY» Ta «HAIlIOHAJIHHOTO Oa-
ratcTBa», B SKy OKpIM TIpollel BifiHIC MarepianbHi
IIHHOCTI, mpamo Ta KBamigikamiro poOiTHUKIB [4, c.
156]. @. Kene, ¢paniy3pkuii BYCHHIH-CKOHOMICT
(1694-1774), onucas cxemy KpyrooGiry 6aratcrsa, siKa
XapaKkTepu3yBaya MOBEIIHKY «KJIaciB» y (YHKIIOHY-
BaHHI €KOHOMIYHO{ CHCTEMH Ta 3aKOHOMIPHOCTI 00iry
B Hiil piHaHCOBUX pecypciB [5, c. 522].

IMotnanncekuit  exoHOMicT-¢imocod  (1723-
1790), A. CMiT y TOHATTI NOJMITHIHOT EKOHOMIiI BHOK-
PEMUB «MO3UTHBHY» Ta KHOPMAaTHBHY» CTOPOHH, YUM,
(hakTHIHO, 3aKJIaB METOUYHY OCHOBY PO3POOKH pEKO-
MEHJIALii U MIPOBENCHHS JEp)KaBHOI €KOHOMIYHOL
MOJITHKH, TOOYZ0OBAaHUX HA HAYKOBOMY ITi3HAaHHI €KO-
HOMIYHUX SIBUIL i IPOLIECIB; 3’sICyBaB CIIOHYKaJIbHI MO-
TUBH JIFOJUHYU JI0 CKOHOMIYHOI IisSUTBHOCTI; OOTPYHTY-
BaB HEOOXITHICTh HEBTPYYAHHs JEpKaBH B rocrojiap-
CBhKE JKUTTA Ta 11 TOKIMKAHHS 3aXHIIATH SKOHOMIYHI
npaBa JIIOAWHM Bil HECTIPABEIJIMBOCTI Ta THOOJIEHHS;
0OTpyHTYBaB PUHIIAIT €KOHOMIYHOT CBOOOIH ITiIIPH-
€MIIS, Ky BiH BIpPaBi peaii3oBYBaTH JO Ti€l Mexi, 3a
SKOIO TTOPYUIYIOTHCSI 3aKOHHM T'OCIIOJIapCHhKOi MisITbHO-
CTi Ta 3aKOHHI IpaBa IHITUX YYaCHUKIB pUHKY [ 1, C. 49-
53].

T. Manbrycom, anriiiicekuii exoHomict (1766-
1834), y KOHTEKCT] JOCIIHKEHHS CKOHOMIYHHX IPHU-
YKH 01JHOCTI OyJI0 POaHaIi30BaHO BAXIIMBI JJIS PO3Y-
MiHHS ITPO0JIEM EeKOHOMIYHOT O€31IeKH TPUHIIMITH CIIiB-
BIZIHOCHOCTI IOTPe0 CYCHILCTBA Ta MOXIIMBOCTEH I'o-
CIONAPCHKOI  CUCTEMM  INOAO IX  3a/JI0BOJICHHS.
AOCTparyrouuch Bifl CYIIEpEewINBOCTI 3MICTy HOTO OK-
PEeMUX BUCHOBKIB PO Maii0yTHE JIF0/ICTBA, IPUHATITHO
3a3HaYMMO, 110 HOTrOo HAyKOBE JIOCHIIKEHHsS OYio oJl-
HHM 13 NIepIInX, COPSIMOBaHNX Ha BUPIILICHHS aKTyallb-
HHX Npo0JIeM €KOHOMIYHOI Ta MPOJI0BOJILYOT Oe3NeKn
[6]. BapTo Big3HauuTH, IO B Mpansx NpeACTABHUKIB
MIKOJIM KJIACHYHOI TMOMITEeKOHOMIi OyJio MOCIiJOBHO
PO3BHHYTO KIIOUOBY 3 TOYKH 30py MpoOIIeMH Oe3neKu
HaI[lOHAJTLHOI €KOHOMIKH TIpoOsieMy — 30aJlaHCOBaHO-
CTi iHTEpeciB Y4aCHUKIB MI>KHAPOIHOI TOPTiBIi y TEO-
pisix «abcomoTHux mepeBar» A. CMiTa, «IIOpiBHSIIb-
HUX nepesar» Jl. Pikapno, «BcecBiTHBOI rapMoHii Ha-
uiii» I.-U. Kepi.

Ha namry mymKy, HE OCTAHHIO pPOJIb Y PO3BHUTKY
HayKOBOI JJyMKH NPEJCTaBHUKIB IIKOJIH KIACHYHOI MO~
JiTeKOHOMIi Bixirpana crenudika icTopuyHOl T00H.
BHacnitok NpoHUKHEHHS MaHy(haKTypHOTO KarliTaly y
chepy BUpOOHHIITBA BiOYIJIOCS 3MIllIEHHS €KOHOMid-
HOTO iHTepecy B OiK BIACHHKIB (PaKTOpiB BUPOOHHII-
TBA, HE3AICKHUX Yy CBOEMY MaTepialbHOMY Ta IPaBO-

BOMY CTaHi BiJl Jiep»aBu. PO3BUTOK TOPTiBEIbHUX BiJI-
HOCHH, KOHKYpEHTHa 00poTh0a CTaIi YMHHUKAMH TEX-
HOJIOTIYHOTO TPOTPecy, BHACIINOK SKOrO BigOyJocs
30UIBIICHHST KUIBKOCTI 3alHATUX y cdepi MaTepiaib-
HOTO BHPOOHMIITBA, Ta MiABHUIIEHHS IPOIYKTHBHOCTI
npami y kingi XVII — #a nowatky XIX cr. Pazom 3
THM, NPUCKOPEHHS COLIaJbHO-€KOHOMIYHOTO PO3BH-
TKY TIPU3BEJIO JI0 3arOCTPEHHS COL[IaJIbHUX CYTEpedHO-
CTeH, BUHUKHEHHS IUKITIYHAX KPU30BUX MOTPSCIHb PO-
3BHHYTHX €KOHOMIK, 3arOCTPEHHS MIKHAPOIHUX KOH-
GIIKTIB Yy THTaHHSAX [OIIYKYy HOBHX Ta 3aXHUCTy
BJIACHUX PUHKIB 30yTy B MiXKHApOAHiH TOPTiBii. Takum
YMHOM, NPEJCTaBHUKH KIACHYHOI MOJITHYHOI €KOHO-
Mii CTOSUTH Ha TIOPO31 OCMHCIICHHS IpoOJieMH Oe3nexn
HAI[IOHAJILHOT EKOHOMIKH, TOCTaHOBKA sIKO1 OyJia O Bij-
TIOBII/II0 HA BUHUKHEHHS HOBHX 3arpo3, 3yMOBJIEHHX
PO3BUTKOM JIHO/ICTBA.

VY nepioll KpUTHKH KIACUYHOT HONITHYHOT €KOHO-
Mii BifOyJIOCs pEBOJOLIHHE EPEOCMUCICHHs Collia-
JMBPHUX IIHHOCTEH, BHACIHIIOK YOTO TOHATTS Oe3MeKu
BHUIIIO 32 MEXI KOJa 3aXHCTy IHTEpeCiB IepiKaBH,
JIep’KaBHOTO KEPiBHULITBA, IPUBIICHOBAHHUX KJIACIB Cy-
CIIIJIbCTBA y BIATIOBIh HA HAMAraHHS IIUPOKHUX BEPCTB
HACEJIEHHs CTaTH Cy0’ €KTOM BHPA)XEHHS HalliOHANb-
HOTO iHTEepecy, B IKOMY JUI KOXXHOTO 3 TPOMAJISIH 3Ha-
XOJIIIOCS O MicIie i 30epeKeHHS 0COOUCTHX CKOHO-
MIYHHX iHTepeciB. BUSBOM I[OT0 MpoIieCy cTanu imel
BucHHX, TakuX sK: k. C. Myt aHTJIiiCbKOT0 €KOHO-
Micta (1806-1873), mpo po3moAia Ta MPOTHCTABICHHS
«3aKOHIB BHPOOHHIITBa» Ta «3aKOHIB po3moaity», C.
Cicmonai mBeiinapchkoro exonomicra (1773-1842)
PO HEOOXITHICTH MOBEPHYTHCSA 0 IPiOHOTOBAPHOTO
BHPOOHHUIITBA, SKE Ha MPOTHBArY KaIiTali3My €IHHE
CIIPOMOXHE 3a0€3MeYUTH CIPaBeUIMBUHA PO3MOALT JO-
xoniB, I1.-XX. Ilpymona ¢paHIy3pkoro exoHOMicTa
(1809-1865) 1po AOUIMBHICT MOBEPHEHHS 10 Oe3ro-
CepeHbOr0 TOBApPHOTO OOMiHY (BiIOBIIHO A0 MOTJIs-
niB X.-b. Ces) Ta JiKBifaMifo KIACHYHUX TPOIICH, 110
JIaCTh 3MOT'Y TI030aBUTH «KalliTall» TaK 3BaHOT'0 «IIpaBa
3006m4i» [7, c. 122-126].

3arocTpeHHs MIXKHAI[IOHAJTBHAX CKOHOMIYHHX
NpOTUPIY OYJIO HACHIJIKOM HENpPONOPIIHHOCTI Tpen-
CTaBIICHHA 1HTEPECIB NIEIKUX 13 HUX B CHCTEMi MiXHa-
POJHOTO MOy Ipali. B cBoto uepry, uum 3yMoBIIO-
BaBCSl PO3BUTOK JAYMOK Y HAlPSIMKy INPOTHIEKHOMY
i1es]M eKOHOMIYHOT O JlibepanizMy y BHYTpIlIHIN Ta 30-
BHIIHIH TOpriBIi.

3aBISIKM TOMY, IO B MIPKyBaHHS E€KOHOMICTIB
«TpUMINTyBajacsy 3HaYHA YacTKa HaI[lOHAJTICTUIHHX
el (3okpema, y HimeuunHi), BUHHKIIA Ta pO3BUBAJIACs
QyMKa TIpO Te, M0 «EKOHOMIYHI NMUTAHHA € 1 MUTaH-
HAMH TONITHIHUMMY. [TogiOHe GopMyItOBaHHS TMPO-
OreMH 4M He BIlepIie B iCTOpii eKOHOMIYHOI HAyKH J0-
3BOJIWJIO OI[IHUTH CTAHOBHIIE €KOHOMIYHOI CHCTEMH 3
TOYKH 30py 3aXHIICHOCTI (Oe3mekn) iHTepeciB Haii Ta
JepkaBu. Ha Hamry gymKy, came B Ipansix HpeicTaB-
HUKIB TaK 3BaHOI «iCTOPHYHOT IIKOIM» (CHOpMyIIbOBa-
HOi B TaKOMY CBITOIVIIIHOMY KJIFOUi) BifOysocs KOM-
IUIEKCHE TEOPETUYHE OCMHCIICHHS NPOo0OIeMH Oe3rexn
HaIllOHAJILHOT EKOHOMIKH 3 OITOPOIO Ha TMOTITHYHY, Bili-
ChKOBY, CKOHOMIYHY MOTYTHICTh, IMMOOYJOBaHHX Ha
BpaxyBaHHI €KOHOMIUYHUX MOTPeO HaIIii.
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3okpema, y mpargx @. Jlicra, HIMEIBKOTO BYe-
HoTro-ekoHOMicTa (1789-1846), oOrpyHTOBYBaNHCS |8,
c. 119-120]: mouinbHIiCTh BTpy4YaHHs Aep>KaBH B TOCIIO-
JIApChKE JKUTTS; JOUUIBHICTD MONITHKH HPOTEKIIOHI-
3My; i€l Ipo Te, 10 JeprkaBa MOTOPKYE 1 CIIPSIMOBYE
3YCHJUISL OKPEMHUX JIAHOK HAapOJHOTO rOCHOAapCTBa B
iM’sl IOBrOCTPOKOBHUX 1HTEPECIB HaIlil; i1ei Mpo BILIHB
MOJITUYHOT €JJHOCTI JIEp’KaBHOT'O YIPaBIIiHHS Ha €KO-
HOMIYHHI pO3BHUTOK, IIPOTpec BUPOOHHUIITBA 1 HAIlIOHA-
JBHOTO OararcTBa; ifel mpo Te, mo 1o0poOyT Hatil 3y-
MOBJIEHUH CTYIIEHEM DPO3BHUTKY NPOXYKTUBHHX CHII 1
3aJICKUTH BiJl MMOJIITHYHOI MOTYTHOCTI AepkaBu. OTKe,
KaMepaJicTchke OaueHHs nmpoOieMu Oe3MeKy HallioHa-
JILHOT EKOHOMIKH IIIJIKOM TOKJIanae (hyHKIIO ii 3a0e3-
MIEYCHHS Ha JIepKaBy, SKa 3 METOIO 3aXMCTY HallioHa-
JBHHUX THTEPECiB 3MIHCHIOE 3aX0JU MUTHOTO PEryIIo-
BaHHs (MigBHLICHHS Tapu(iB Ha IMIIOPT, OOMEXEHHS
IMIIOPTY), KOHTPOJIIO 32 JOTPHUMAaHHSIM 3aKOHHOCTI ro-
CIO/IapChKUX ONepaliil 3 METOIO 3aXKCTY IHTEPECiB Bi-
TYM3HSHAX TOBAPOBHPOOHMKIB Ha 30BHIIIHEOMY Ta
BHYTPIIIHROMY pHHKaX. Takox HE0OXiTHO Bim3Ha-
YHTH, 1[0 BaXKJIMBOIO PHCOO peaizalii JOKTPHHHU Ka-
Mepaii3My € TPOBEICHHS OCBITHIX Ta PO3’sSCHIOBAIb-
HHUX IPOTpaM 3 METOI0 3a0XOYCHHS «EKOHOMITHOTO»
MaTpioTH3My, JOTPUMAaHHS 3aKOHOAABCTBA, TOLIO.

CyuacHe 6a4yeHHs poOieMu Oe3MeKH HaI[lOHAb-
HOT €eKOHOMIKH 3aCHOBY€EThCS Ha KOMILZIEKCHOMY OCMH-
CJICHHI CydYacHHMX BHKIHUKIB. CTaHOBJICHHS MOHSTTS
«CKOHOMIYHOT O€3MeKn» K HAYKU Ma€e CBOi 0COOIMBO-
cTi. SIk 3a3HaUaNocs BUIlle, BOHA PO3BUBAJIACS Y BUCH-
HSX OUTBIIOCTI eKOHOMIYHUX IIKLJT, Ta BTLTIOBANacs y
BUIJIA/I TEOPETHYHOTO OOIPYHTYBaHHS 3aXO[iB HIO/I0
CTBOPEHHS NEPEAYMOB [UIsl PO3BUTKY Ta CTabLIBHOCTI
HAIIOHATFHIX CKOHOMIK, a TaKOX 3a0e3MeUeHHS iX
CTIHKOCTI JI0 IECTPYKTHBHOT'O BIUIMBY PHHKOBHX CHII,
Il KOHKYPYIOUUX ypsAiB (B €KOHOMIYHIH, IO THIHIN
Ta BIHCHKOBIH mpoekuisx). [Ipore BoHu He Manu 11isic-
HOTO XapakTepy, i HayKoBa MpodjieMa «EKOHOMIYHOT
Oe3nexu» TpUBAIKK Yac He (GopMyJITroBaIacs.

Sk camocTiliHa HayKOBa KaTeropis «EKOHOMI4YHa
Oe3neka» OTpuMalia CBOE BU3HAHHS MOPIBHSHO HEIO-
naBHO. CepeJoBUILEM /IS IIbOTO CTAaB HAYKOBHH MPOC-
Tip, SIKMI BUHUK BHACTIIOK HAMaraHHsA YPSIiB €KOHO-
MIYHO PO3BHHYTHX JIEPXKaB CTBOPHUTH IHCTHUTYIIiHI ITe-
peayMOBHU Ul CTAbIIBHOTO PO3BUTKY HalliOHAIBHHUX
Ta MDXKJIEP)KaBHIX €KOHOMIK Y KOHTEKCTi TIOTCHIIIHHUX
CHPOBMHHUX Ta EHEPreTHYHUX 3arpos3; MiKHApOaHa
CHIBIIpaIld B [bOMY HAIPSMKY po3noyvanacs B 70-x pp.
XX cr. B noganpimomy B3a€MOIist ypsIIiB OMITHUPHITUCS
TaKOX Ha BAJIOTHY Ta (iHAHCOBY cepu, Mi>KHAPOTHY
TOPTIBJIIO, T iHII XUTTEBO BXKIIMBI CKJIAJIOBI €KOHO-
MIYHUX BiTHOCHH.

MerToro criiBIpaii ypsaiB OysI0 TOCSITHEHHS «MiX-
HapoJHOI €KOHOMIYHOI Oe3MeKn» — CTaHy €KOHOMid-
HHUX BIZIHOCHH MDX KpalHamH, 3a SIKOro 3a0e3rnedyBa-
jocst 6 ix crabinbHe (YHKIIOHYBaHHS, HacamIlepes,
yepe3 BIPOBA/KEHHS 3aX0/(iB KOHTPOJIO 3a JIOTOBIp-
HHMH BiJJHOCHHAMH y MI>KHAPOHIH TOPIiBIIi Ta eKOHO-
MiuHIi croiBmpami. Y MiICyMKy L€ CTajJo HPUYUHOIO
MOTPAIUIIHHIO ¥ (OKYC HAYKOBUX IIOCIIPKeHb Oara-
THOX aCTEKTIB IMOJTITHYHOT, EKOHOMIYHOI Ta COIIOKYJIb-
TypHOI B3a€MOJii, ONTUMI3allisg SKOi crpusia O cra-
JIOMY PO3BHUTY YYaCHHKIB CBITOBOTO CITiBTOBAPHCTBA.

HafinomupeHimuM cepel HayKOBIIB € IMiIxXia 3a
SKUM €KOHOMIYHY 0€31eKy pO3TIIIIaloTh K CTa0IbHY,
JUHAMIYHY, IHTETpajJbHy KaTeropito — «CTaH», «CyKy-
IHICTh (DAKTOPIB Ta YMOB», «PIBEHb PO3BHUTKY» — 3a
SIKOTO €KOHOMIYHA CUCTEMa BiANOBIJa€ BCTAHOBJICHUM
SIKICHUM XapaKTePUCTHKAaM Ta KiUJIbKICHUM MOKa3HH-
KaM. 30KpeMa, OJHUMH 3 MEPUINX YKPaTHCHKUX JIOCIi-
JTHHKIB eKOHOMIUHO1 Oe3mekn HaykoBIipamMu B. [llnemko
Ta 1. BiHBKO, 1I€ TOHATTS BU3HAYEHO K CTAaH HaIliOHa-
JIBHOT EKOHOMIKH, SIKa 1a€ MOXKIIMBICTH 30€perTH CTiii-
KIiCTB JI0 BHYTPIIIHIX 1 30BHIITHIX 3arpo3 Ta 3aTHA 3a-
JOBOJIEHUTH TIOTpedu ocolu, ciM’i, CyCHisIbCTBa, nep-
*kasu [9, c. 8].

[Monanpumii pO3BUTOK Y €KOHOMIUHIN JTyMIIi JOC-
JIJKyBaHE MOHSTTS OTpPUMAallo y CHUIbHIM mpami B.
AximoBa, €. bpunyna ta M. Bararina, 3a pesynbra-
TaM{ OIPAIFOBAHHS SKOT BCTAHOBJICHO, IO MOHSTTS
E€KOHOMIYHOT O€3MEeKH HEOOXiTHO PO3IJISAATH K CKIla-
JIHY IHTETpaJIbHY KaTeropieo, KOTpa BU3HAYAETHCS Ye-
pe3: nouamms 6Oe3neku HAYIOHATLHOI eKOHOMIKU Y
HOTo «BY3BKOMY» PO3YMIiHHI — a caMe sIK CTaH ii He3a-
JISKHOCTI (EKOHOMIYHOTO CYBEPEHITETY); CTaOiIbHO-
CTi, fIKa TosTae y GopMyBaHHI IMyHITETY 10 30BHIMI-
HiX Ta BHYTPIIIHIX JECTaOLTi3yIOUNX YNHHHKIB; CTil-
KOCTI; 3aTHOCTI JO OHOBIICHHS Ta YIOCKOHAJICHHS;
3a0e3neueHHs] YMOB BH)KMBAHHS B yMOBaxX KpHU3M; 3a-
Oe3reueHHs] YMOB ISl TOJIAJIBIIOTO PO3BUTKY; CTiiKO-
CTi (DiHAHCOBOI CUCTEMHU; HOHAMMIA CYCNINbHO20 000-
pobymy — 3aXUIIECHOCTI CKOHOMIYHMX, MOJITHYHHUX,
€KOJIOTIYHHUX, IPABOBUX 1HTEPECIB, & TAKOXX CTBOPECHHS
HaJIe)KHUX YMOB JKUTTS Ta CTIHKOTO PO3BUTKY CYCILIb-
CTBA; NOHAMMA HAYIOHAIbHUX A PECIOHANbHUX IHmMe-
pecig — KOTpi peasi3oBYIOThCS Ta MOXKYTh OyTH peari-
30BaHNMH 3 OISy Ha PECYpCHHUH MOTEHIal, 30anaH-
COBaHICTh Ta JUHAMIKY DPO3BUTKY; HOHAMMS
KOHKYPEHMOCNPOMOIICHOCHI — JIEpKaBH Ha CBITOBHX
pHHKaX, 00’€KTIB 1 TepUTOPiii HA BHYTPILIHBOMY PH-
HKY.

I'. apHonux po3riisjae eKOHOMI4YHYy Oe3leKy y
KOHTEKCTI MXKHApOJIHHUX BIJIHOCHH SIK CTaH B3a€EMOJIIi 3
CBITOBHMM T'OCIIOIaPCTBOM, 32 SIKOTO BHKJIFOUEHa MOX-
JIUBICTh 3aMOisIHHS 3HAYHOI MIKOIU iHTEpecam aep-
’KaBH — IO CITIBBITHOCHTHCS 3 HABEICHIMH BHIIE O3Ha-
YEHHSMH «HE3aJCKHOCTI» «CTIMKOCTI», «CTablIBLHO-
CTi» — a TaKOX CIpHsE€ JUHAMIYHOMY COILialbHO-
€KOHOMIYHOMY PO3BUTKY Ha 3aca/iaX MOBHONPABHOTO
maptHepcTBa [10, c. 38]. OcoOnuBicTIO HOTO MAXOY,
Ha Hallly JTyMKY, € BU3HaHHS HEOOXIHOCTI iHTeTrpoBa-
HOCTI Jiep»aBu B MiXKHAPOJIHI €EKOHOMIYHI BiTHOCHUHHU.
3 HaBenmeHoro (opMyitoBaHHS BOadaeThcs, MO 3a-
KpHUTa €eKOHOMiKa He MOX€e Ha Cy4acCHOMY PiBHI ITUB1II-
3aniifHOTO PO3BUTKY BiATIOBIAAaTH iHTEpECaM CyCIIiIbC-
TBa Ta MPOJOBXKYBATH CBill PO3BUTOK Y JIOBIOCTPOKO-
BOMY T'OPH30HTI.

CBoepifiHe y3araJbHCHHS yCi BUIICHABE/ICHI Xa-
PaKTEPUCTHKH EKOHOMIYHOI Oe3leKH 3HaxoIsiTh Y
mpani 0. Jlyaku, B skiif 3a3HaueHO, IO KaTETOpPiro
€KOHOMIYHOi Oe3MeKH POo3yMIIOTh SIK CTaH €KOHOMid-
HOT'O PO3BHUTKY JI€P>KaBH, 1110 XapaKTepu3yeThes edek-
THBHHMM 1 paIfioHaJbHUM BHUKOPHUCTAHHSM E€KOHOMid-
Horo moteHmiany [11, ¢, 8]. BiqminHicTro 1i€ei nedini-
ii BiJl 1HIIUX € Te, M0 aBTOPOM HE MPHUAUICHO yBaru
(hakTOpy E€KOHOMIYHOI HE3aJeKHOCTI, IO BHUIAETHCS
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MOXITUBUM TJIYMAYHUTH SIK BiZOOpa)K€HHS MiHCHOCTI
MIPOIIECIB MOITHYHOI Ta EKOHOMIYHOI iHTeTparlii, 30K-
peMa, B 3aXiIHOEBPOTEHCHKOMY BHMIpi; @ TaKi BaXKJINBI
3 TOYKH 30pY HalliOHAJILHOT OE3MeKH CKIIaJ0Bi K eHe-
preTryHa Ta pecypcHa, 3aMiHeH1 3HaAYHO IIHPILUM I10-
HATTSAM «MIHIMI3aIlis JIeCTaOlIi3yI0unX YHUHHUKIBY,
sKe 00’eHy€ ¥ 1HIII, HAa Hally JyMKY, HE TOTOXHI 3a
BaroMicCTIO KaTeropii. Mu BBa)KaeMo, 110 TaKU MiIXi
€ HEeNpPOXyKTHBHUM, OCOOJHBO, yV BITYM3HSIHUX pea-
JIsIX, KOJIM BHUPIIICHHS MMUTAaHb IIOCTaYaHHS €Heprope-
CypCiB IIOB’s13aHe i3 psAAOM CTIenH(iTHNX BUKIHAKIB IS
CYBEPCHITETY KpaiHU y BHYTPIIIHIA Ta 30BHINIHINA TO-
mituni. ToMy Bigmaroun HaJle)KHE BHECKY aBTOpa B poO-
3p00OKY KOMIAKTHOI Ta 3py4YHOI Ul BAKOPUCTAHHS Jie-
¢iHinii y HayKoBOMY IHCKYpCi, BBaXKaeMO 3a HEoO-
Xi/IHE JOIOBHUTH II BIAMOBIIHUMU [TOJ0KEHHIMU.
BUCHOBKH

[TincymoByroun Bce BullleHaBeneHE c(HOpPMYIIIO-
€MO HACTYIHI BUCHOBKHU:

[o-neprme, ycBigomiieHHst TpoOIeMu Oe3neKH Ha-
IIOHATBHOI E€KOHOMIKH HaOyBallo CBOTO CYYacHOTO
3MICTy MOCTYIOBO. [IpHCKOpEeHHS IbOro mpouecy He
BUTIAIKOBO BigOymocs y XIX-XX cT., OCKIJIBKH y CBOIH
MOBHOTI BOHO TOKJIMKaHE IPEICTABIATH iHTepecH Oi-
JBIIOCTI CYCIJIBCTBA, 3aIUTH SKOTO (POPMYIOTH 3MICT
HalliOHAJILHUX 1HTEPECiB, a TAKOX (HOPMYIOTh EKOHOMI-
YHI Ta CyCHUIBHO-TIONITHYHI TNEpeayMOBH 1i JOCST-
HEHHSL.

[o-apyre, SK 3aCBiqYUB ICTOPUYHUN JOCBIM, BH-
pimeHHs mpobieMu Oe3neky HallloHAJIbHOT EKOHOMIKH
TICHO TIOB’sI3aHE 13 CTAHOBUILEM Y MOJITHYHIH, COIia-
JBHIN, TyXOBHIH chepax, OCKUTEKH KOXKHA 13 IIHX TPYI
(hakTOpiB YMHUTH CBill crieNU(IYHUA BIUIMB Ha IIOB-
HOTY peaiti3amii MpOMHUCIOBOro Ta KOHKYPEHTHOT'O I10-
TEHI[iay y 30BHIIIHIN Ta BHYTPIMIHIA TOPriBii, cTadi-
JBHICTB JIepKaBHUX (DiHAHCIB Ta CHCTEMH OPTaHiB JIep-
JKaBHOI BJIaJu.

[To-Tpere, exoHOMIUHA Oe3nieka — nependavae 60-
poTh0y i3 BUKIMKAMHU SIK 30BHIIIHBOTO (MIKHApOA-
HOT0), TaK 1 BHYTPIIIHBOTO CEpeIOBHINA. BakiuBy
pOJIb Y LIOMY BiZIrpae pesKMM JOTPUMAHHS 3aKOHHO-
CTi SIK y TIPaBOBIH CHCTEMI JepPiKaBH, TaK i Cy0 €KTaMu
rOCIOJAPCHKOT JiSJIBHOCTI, @ TAKOXX BTPYYaHHS Jep-
JKaBH B 11 BeZIcHHs. B OyIb-skoMy pa3i cy0’€KTH TaKoro
BIUIUBY B iHTEpecax Oe3Mekn HallloHaJIbHOI eKOHOMIKH

TTOBUHHI 3Ba)KaTH Ha 3aKOHHI MpaBa, IHTEPECH Ta BH-
MOTH yYaCHUKIB PHUHKY, OCKUIBKH HaJMipHE TepeBa-
JKaHHS MIPUBATHUX HTEPECIB HAJl CYCIIJIBHUMHU y PO3-
MOJTLTI TOaHOT BAPTOCTI B MOJAIBIIIOMY YHHHUTE PYH-
HIBHUIl BIUIMB Ha PO3BUTOK CKOHOMIYHOI CHCTEMHU B
iIOMY.
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AHOTALIA

Po3kpuTo BIUIMB CBiTOBOI MaHJeMii Ha TypHUCTHYHY IHAYCTpir0 YKpainu i cBiTy. JOCHiKyOTECS iCHYIOUI
npoOJieMH PO3BUTKY TYPUCTUYHOI iHAycTpii. Big3HaueHo, 1o Oyap-sKka Kpu3a MPU3BOAUTH JI0 MOSBU HOBUX MO-
sxiuBocTed. OnucaHo BIUIMB MaHAeMIl Ha Typu3M. BiaMiueHO He jMIine o4eBHUIHI, HETaTUBHI pe3yJbTaTH, aie i
HECTIO/IiBaHI HOBI MOIIMBOCTI PO3BHUTKY TYPiHAYCTpii B MaliOyTHHOMY, TaKi SK MiJABHUIICHHS BUMOT 0 Oe3MeKH
MOJJOPOXKEH, BUKOPUCTAHHS HOBITHIX 1H(QOPMAIIITHUX TEXHOIOTIN y TYpH3Mi, PO3LINPEHHS reorpadii TypHCTHY-
HHUX MapIIpyTiB.

ABSTRACT

The impact of the global pandemic on the tourism industry of Ukraine and the world is revealed. The existing
problems of development of the tourist industry are investigated. It is noted that any crisis leads to new opportu-
nities. The impact of the pandemic on tourism is described. Not only obvious, negative results were noted, but also
unexpected new opportunities for the development of the tourism industry in the future, such as increasing require-
ments for travel safety, the use of the latest information technologies in tourism, expanding the geography of tourist
routes.

Karouosi ciioBa: Typuctuyna inaycrpis, nanaemis, Covid-19, po3BUTok, TypuctuuHa chepa, TYpUCTHIHUHI

Oi3HEC.

Keywords: tourism industry, pandemic, Covid-19, development, tourism, tourism business.

[ocTtanoBKka mpodaemu. BuBuatu cBiT momopo-
JKYIOUH, BJIACTUBO BCIM JIFOJISIM, & TOMY TYPUCTHUYHA iH-
IycTpis Mae OyTH BIAKPUTOO JUIA BCiX i BCI MMOBHHHI
MaTH MO>KJIMBICTh CKOPHCTATHCA ii EKOHOMIYHUMH Ta
COILlaIbHUMHU BUTOJAMHU.

B TypuctnuHiil inxycTpii 3aiiHATa KOXKHa JIecsara
JronuHa Ha 3emuti. B Hacnizok cBITOBOI nanaemii 3me-
HIIMJIOCHh KUTBKICTh MKHAPOIHUX MOI3/I0K, 1 came TOIi
CYCHIJIbCTBO BiIYYJIO, HA CKIIBKY BaXITUBHU TypH3M.

TypuctudHa iHIYCTpist IOCi 3a3HAE BEIHMUYE3HUX
BTpAT 4epe3 CBITOBY maHAeMit0. EKOHOMiIUHIIT BHECOK
TypU3My OLiHIOEThCS B 1,9 Tpunbiiona monapis CLIA
y 2021poui - 11e 3HAYHO HIKYUH BHECOK Y ITOPIBHAHHI
JI0 TIaH/AeMivHoro mepiony - 3,5 TpuibiioHa nonapis
CILA [1]. Taka curyaris i pO3BHHEHUX KpaiH € ce-
PHO3HMUM TOTPSACIHHA, ane UIA KpaiH, IO pO3BHBA-
I0ThCS 11€ € Ha/[3BUYAIHOIO0 CUTYAIIIEIO.

Iamyctpist Typusmy oxormroe yci chepu eKoHO-
MIKH Ta BepCTBH cycminbcTBa. [IpoTe, kpu3a y chepi
Typu3My, HaHOUIbIIEe BIapsie 1Mo HaibiqHImMX 1 Hal3a-
XHIIEHIIINX TPyIax HaceleHHS.

A 1e Bce 03Hauae, M0 B TYPUCTUYHY iHIYCTPIO
NPUHIUTY 3MIHH, 1 Te, HACKIJIBKY IIBUKO TypIHIYCTpis
3MOJK€E TIPUCTOCYBATHCS 0 HOBUX peajtiid, MaTume 0e3-
MOCepe/IHIH BIUIMB Ha CTaH TYPU3MY B LLJIOMY.

AHaJni3 ocTaHHIX JocaigKeHsb i myOnikanii. Po-
3BUTOK TYPHUCTHUYHOI 1HAYCTPIi AOCITIIKyBaoCh Oara-
ThbMa HAYKOBISIMH Ta JOCTiTHUKaMH. AJie 3MiHU SKi
BHKJIMKaHI CBITOBOIO MaHAEMIi€l0, TIOTPEOYIOTh IIPOBE-
JIEHHS! HOBHX JIOCHIJDKEHB Y chepi Typu3My.

3nificHUBIY aHai3 iHpopMaIlii, BUKIaIeHOI B JIi-
TepaTypHHX Kepenax [9, ¢.63; 10, p.12] Ta mepexi iH-
TEpHET, cepel AOCIITHHUKIB TYPHUCTHYHOI IHAYCTpIi
citig BHokpemutd ['eHepanbHOro cekperapsi BeecBit-
HBOI TypUCTHYHOI opranizaiiii 3. [ToaomikamBini, SKui
y 3Biti UNWTO 3a3nauae, mo «Ilangemiss KOpoHaBi-
pycy Moxxe OOIMTHCS CBITOBOMY TYPUCTHYHOMY CEK-
TOPY B 2 TPWIBHOHHM JIOJIapiB BTPAYEHUX JOXOJIB Y
2021 poui» [1]. IIpore, BiH Takox BiAMIYae i Te, IO
BUTOJIM Bijl 3pOCTaHHS TYpHU3My IIOBHHHI BiI4yBaTHCS
HAa BCIX pIBHSAX - BiI HAWOLIBIIOT aBiakOMIIaHii 10 Haii-
MEHIIOT0 CIMEHHOTO IMiANPUEMCTBA.

Ienepanphuit qupexkrop SkyUp Airlines 11.Cepo-
YXOB, BBaXae€, IO «...CBITOBUH TYpHU3M 3MIHIOETBCS,
cTae OUIBII CTAINM Ta iHHOBaliHHUM. bibine Ge3koH-
TaKTHUX TEXHOJIOT{YHUX DillleHb, OiblIe aKIEHTIB Ha
Oe3ner, OiablIe 10aMIMBOIO CTaBJIEHHS 10 HABKOJIU-
ITHKOTO cepenoBuIa..» [2]. Bee 1ie BiH Ha3uBae cepen
TPeHAIB, AKi OyIyTh IepeBakaTH B IPOIECi BiTHOB-
JICHHS TYPUCTHYHOT raiys3i.

Onekcanap KyHunpkuil BimMmivae, «... MmO 3a-
KPHUTTS KOPJIOHIB MiAIITOBXHYJIO JIIOAEH IMOJOPOXKY-
BaTH YKpaiHOIO, OCKUIBKM KiJBbKICTh 3BEpHEHb 10
TypOIepaTopiB IIOA0 BiNOYMHKY B YKpaiHi 3pocia»
[3].

OpnHak, aHaii3, NPEeACTaBICHUX JIOCHIIKEHb JaB
3MOTY OIIIHUTH 3arajioM MPOOJIeMH PO3BUTKY TYPUCTH-
gHOro Oi3HEeCy Ta 3pOOWTH BHCHOBOK, IO BiICYTHIN
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aHaJIi3 BIUTUBY CBITOBOI MaHAEMii Ha TYpUCTHUYHY 1HIY-
cTpiro Ykpainu i cBiTy. Came TOMy J1aHe MUTaHHS T0T-
pebye MpoBeIeHHS IPYHTOBHUX JOCIIJKEHb.

MeTa gocaizKeHHsI TOJsira€ B aHalli3i BIUIMBY
CBITOBOI MaHAeMil Ha TypUCTUYHY 1HIYCTpito YKpaiHu
i CBITY.

MeToan nocaifzkeHHsl. Y TpoOLECi JOCSATHEHHS
METH JIOCHI/PKEHHSI 3aCTOCYBal HU3KY 3arajbHOHAy-
KOBHX 1 CIIEI[iaIbHUX METOMIB, 30KpeMa: METOIU CTa-
TUCTHYHOTO Ta TOPIBHAJIBHOTO aHANi3y, IO daid
3MOTY OI[iHUTH piB€Hb i JUHAMIKY BIUIMBY KapaHTHH-
HHUX 3aXOJiB Ha CBITOBY €KOHOMIKY; HOPIBHSJIbHI Me-
TOJY JOCIHIPKEHHS 3aCTOCOBAHO TAKOXK ISl BUBYCHHS
CBITOBOTO JIOCBiTy JIIKBiIAIlil HACII/IKIB HETAaTHBHOTO
BIUIMBY TIaH/AEMIil Ha TypUCTHYHY 1HIYCTpito; abcTpak-
THO-JIOTIYHHH 1 CHCTEMHO-CTPYKTYPHUI — Iij 4ac J10-
BEIECHHS IIOTE3H.

Buxusan ocHoBHoro marepiaay. TypucrtuyHa iH-
JYCTpisl IepeKuBae HailOLIbIIy KpU3y B iCTOPIi po3BH-
TKY TYpHU3MY.

UYepes CBITOBY MaHIAEMIO KiTBKICTh TPAHCKOPIOH-
HHX aBiaIiepenboTiB pizko ckopoTmnacs. [ToxsaBneHHs
CIpaB B TypUCTHYHIH iHIYCTpii, ke OyJ0 y TpaBHi
2021 poky 3aBISKH TOCIAOICHHAM Yy KapaHTHHHOMY
PEeXUMI HU3KU KpaiH, CyMHOI CHTyalii B TYpH3Mi 0CO-
0711BO HE 3MIHUIIO.

3a nanumu BcecBiTHBOT TypHCTHYHOT OpraHizamii
(UNWTO), KifbKiCTh Mi>KHAPOJHHX TYPHUCTIB Y JUIIHI-
BepecHi 2021 poky 3pocna Ha 58% mopiBHAHO 3 aHaJIO-
rivanM nepiogom 2020 poky. [IpoTe BoHu 3anummmnmncs
Ha 64% Hmwxkue piBHA 2019 poky. €Bpona 3adikcyBana
HaKpaIi BiTHOCHI TOKa3HWKH B TPETHOMY KBapTai
2021 poKy: KUIBKICTb MIXXHAPOIHUX PHOYTTIB Ha 53%
MeHIIe, HK 3a TO# camuii TpuMmicsauuit nepiox 2019
POKy. Y cepItHi Ta BepecHi KiJbKiCTh IPUOYTTS CTaHO-
BwiIa -63% mopiBHsHO 3 2019 pokom, 0 € Haikpa-
HIMMH MICSYHUMH PE3yJIbTaTaMH 3 OYATKy MaHJIeMisl.
VY nepioJ i3 ciuns no Bepecens 2021 poky CBiTOBI npH-
OyTTs1 MIXXKHAPOJIHHUX TYPHUCTIB CTaHOBWIIH -20% NOpiB-
HsHO 3 2020 poKoM, 110 € SBHUM ITOKpAIIEHHIM MOpiB-
HSHO 3 mepummMu miictbMa Micsismu 202 1poky (-
54%). Y nesikux cyoperionax — IliBaenniii ta Cepense-
MHOMOpCHKit €Bpomni, Kapubcrromy Oaceiini, [TiBHig-
Hill Ta LleHTpansHiii AMepHIli — KUTBKICT IPUOYTTIB
(akTryHO BHpocna Buuie piBHA 2020 poky 3a mepmri
nes’sitb MicsiB 2021 poky [4]. 3pocraHHS monuTy
OyJI0 BHKIMKAHO ITiIBUIICHHIM JOBIPH MaHPiBHUKIB
Ha TJIi HIBUAKOTO Mporpecy y cdepi BakuuHaIii Ta mno-
cabyieHHs 0OOMe)keHb Ha B’13/1 y 6araTbox HaIlpsIMKax.
VY €spomi EU Digital Covid Certificate qomomir mose-
TIIUTH BiJIbHE TIEPECYBaHHI B MeXaxX €BPOIEHCHKOTO
Cotro3y.

Heo0xigHO BiAMITHTH, 110 MOTPSCIHHS Bif CBITO-
BOi maHeMii MpHU3BeEJIO A0 CTPYKTYPHOTO 3pYLICHHS Y
BUOOpI HANPSAMKIB TOJOPOXKEU CII0)KHBAYaMH, OCKi-
JBKU MaHJPIBHUKU BCE YaCTilIe BiJXOMWIH BiJl MiCh-
KUX IEHTPIB Yy CUIbChKI paionu. Y niTHI micsmi 2021
POKy 3Ha4yHO 3pOCiia 4acTKa BiJBiAyBaHb CUIBCHKHX
Micib. YacTka BHYTPIIIHIX BiABIyBaHb CLIBCHKHX
Micis 3pocina 3 51% 1o 59% y mepiox 3 2019 mo 2021
pix [5].

Uepes kapanTuHHi oOMexxeHHs y 2020 pori ykpa-
{HITI BTpHUYi MEHIIIEe TIOIOPOKYBAJIH 38 MEXKi KpaiHH HiXK

y 2019 pomi. baraTto TypucTiB, siKi 10 maHAEeMii MaHI-
pyBaJI B iHIII KpaiHu, oOpalii MoJOpoki YKpaiHoIo.
Jlitom — momoposkyrodi obupamu Onecy Ta YopHo-
MOPCBK, a 3MMOBHH BiJIIIOYMHOK, SKHW 3a3BUYAll MPO-
BOJIWIIM B A3ii, 3aMiHMIM KaTaHHSIM Ha Jikax y Kap-
marax i JiKyBaJbHUM KypopToM y TpyckaBui Ta Cxin-
HHUIII.

UYepe3 maHmEMil0 TypoNepaTopy MOYald OUIhII
MAJIHHO TUBUTHUCS Ha BHYTPIIIHIA PUHOK, 30KpeMa,
ITyKaTH HOBI TOTEJI Ta PO3BUBATH JIOCI HE AyKe TIOITY-
JIIpHI HANIPSIMKY - JIHICTPOBCHKUH KaHbIOH, 03epo Cu-
BaIl, OATLHEOJOTIYHUH KypopT y cenmuii CaTaHiB, 10
y XMeTpHAIBKIN 001acTi Ha 1HIII.

l'onoBHa mpobseMa BiANMOYMHKY B YKpaiHi — e
BIJICYTHICTB CEepBiCy, KOHTPACT MK OYIKYBaHHSM 1 pe-
anpHicTIO. ['oTenpHa iHAYyCTpis YKpainu Hapasi Benu-
KOT pi3HUIII MiXK IHO3EMHHMH 3aKJIaJlaMH Ta HallloHaJb-
HUMH He BiuyBatoThcs. [Ipore, roreni, SKi Ipamow0Th
JIETAJILHO 1 TPONOHYIOTH BiNOBIIHUN PIBEHb MOCIYT,
€ BKpail TOPOTMMH ISl YKpaiHCBKOTO TypucTta. ¥ Iie-
pioJT KapaHTHHY JKOJICH 3 I’ ITU3IPKOBUX TOTEIIB B YK-
paini He omyckaB HiHy Hmk4e 100 momapis, y TOH ke
gac y CtaMOyJ1i I’ ATU31pKOBI TOTEi Oy CKaJIX IiHH J0
50 nomapis. Ille, ogHUM i3 HETOJTIKIB BiAMOYHHKY B Me-
XKax YKpaiHH € cCHCTeMa TPaHCIOPTY Ta CTaH JIOPir,
0COOJIMBO y BiJIaJIeHUX HACEIEHHUX MyHKTax. | Tomy i3
nocnabnenHsM obmexenb y 2021 poky ykpaiHii Ha
15% Oinplie BUDKIDKAIM 32 KOpAOH, HixX y 2020 poui,
y OLIBIIOCTI BUnaakiB obupanu all inclusive Ha Kypop-
tax Typeuunnu Ta €runry.

Ynpomosx 2021 poky YkpaiHy BigBigano moHan
3 MUTH 1HO3EMIIiB, IO TIEPEBHUILIIIIO AHAIOTIYHHHN ITOKa-
3auK 2020 poky Ha 12,6%. Haiibinbmre Typucris, sKi
BimBimamu Ykpainy y 2021 pomi, 0yno 3 O0’exHaHuX
Apabcrkux Emiparis, CayniBcskoi Apasii, Omany, Ka-
Hagu Ta CHIA. Cepen MaHOpiBHUKIB HaiOULIBIII BH-
Tpatu Manu rpomaasiau O0’eqHanux Apadchkux Emi-
pariB, sxi Burpayanu $2 220 Ha moauny. Typuctu 3
CayniBcbkoi ApaBii Ta OmaHy BUTpayaid JAeIIo
mentre ($1 500), kanami Butpauanu $1 250, rocri 3i
CIIIA - $1 125 [6].

[Tpote, He3Ba)KAOUM HA MOKpAIICHHS CHTYallil B
TYPUCTHUYHIN cdepi, HepIBHOMIPHUI piBEHBb BaKI[MHA-
mii y CBiTi 1 30kpemMa B YkpaiHi Ta HOBI mtamu Covid-
19, taki sik Delta i Omicron, MOXYTh HETATUBHO BILTH-
HYTH Ha BIIHOBJIEHHS rajy3i. 3ayBaXUMo, 10 y TypH-
CTWYHIHN 1HAYCTPIi CUTYyalist 3MiHMIIACS HACTIJIBKH CH-
JILHO, 10 OJTHI€T BAaKIMHALIT JUIs TIOBEPHEHHS JI0 HOP-
MaJbHOTO (DYHKIIIOHYBaHHS HE BUCTAYHTh.

Kpusa BuMarae NpwHIMIIOBO HOBHX CTpaTerii
MATPAMKH W PO3BUTKY cekTopa. [Iporpama KopoTko-
CTPOKOBOI MiITPUMKH, Ha Ky A3IHCHKUI OaHK pPO3BU-
TKy (A3BP) y 2020 pomi cnpsmysas 20 miapa. 10d.,
Maifke OBHICTIO BUKOHAHa, a KOMIIaHii periony oTpu-
Mau roHaz 16,3 mapa. 1os. y popmi rpaHTiB UM Mijib-
roBux KpenautiB. Hapasi po3poOnserscs iHma, Oibmn
TpUBaJla apXiTeKTypa MiATPUMKHA Yy CIiBOpami 3
UNWTO.

Crpaterist HiATPUMKH BHYTPIIIHBOTO TYPH3M JIi€
y Kwurai. Ha ctuMynroBaHHS BITYM3HSHOTO TYpH3MY
Tainaan Bugimue 700 MIH 101, 3HIOKKA HAa BHYTPIITHI
Moi31KH Hajae SImaika.



30

Sciences of Europe # 87, (2022)

¥V Kocra-Pimi gie 3akoH mpo nepeHeceHHs KiTbKOX
HaI[IOHAJTLHUX CBAT HA TOHEAUIOK, MO0 MPOJAOBKUTH
BUXI/IHI JJIs1 HOCUJICHHS BHY TPIIIHBOTO Typu3My. Y ba-
pbasoci 3po0OuiIH crieniaiabHy Bi3y: OJHOPIYHHMH 103B1I
Ha TMPOXXKUBAHHS JUIs TPOMAJISH 1HIIMX KpaiH, 1o mpa-
IIOFOTH BijaneHo. JJokyMeHT 103BoJisie iM Ga3yBaTHCs
y bap6anoci. Kpainn Aszii HagaBanu ¢ickaabHHUN CTH-
MyJ 1 piIHAHCOBY MIATPUMKY TypH3MY Ta CyMIKHUM Ce-
KTOpaM abo gepe3 MpsMy TPOIIOBY MiATPUMKY, a00 de-
pe3 MO3WKH i rapaHTii.

AHAIOTIYHO 10 KpaiH A3ii Iif0Th i €BpOIeiichKi Ta
aMepUKaHCHKi KpalHH, SKi HaIal0Th IpsMi TPOIIOBI H0-
TaIll Y9 TUIBTOBI YMOBH POOOTH TYPUCTHYHOMY CEK-
TOpY.

3okpema, Ypsaa ABctpii cnpsimyBaB Onu3bko 4,2
MJIPJT €BPO Ha JOTMOMOTY 3aKjaJaM IpoOMajJICbKOTo Xap-
YyBaHHS Ta TOTENBHOI cepH, sKi 3a3HaIM 30MTKIB de-
pe3 KapaHTHHHI OOMEXCHHS. 3a TaHUMU MiHICTEpCTBA
Typu3My ABCTpii, MUHYJIOT'O POKY HiITPUMKY 3100yJIH
rnoHaz 37 THC. 3aKJIaiB, 110 OXOILIIOITE O1IbHI K 400
THC. poOOUYHX Miclb. ¥ CepeHbOMY Ha OIMH 3aKiaf
TPOMAJICBKOTO XapuyBaHHA Npumano Omu3pko €32
THUC., Ha TIOPUEMCTBO B TOTENBHIN cdepi - €60 Trc.
TonoBHUM iHCTpyMEHTOM (PiHAHCOBOI MIATPUMKH Y
2021 pomi OyB Tak 3BaHHH "0OHYC 3a poCTiii" - Ha 3a-
ransHy cymy monan €1,3 mupa espo [7].

B YkpaiHi Texx Oynu peanizoBaHi MeBHI IPaHTOBI
Nporpam, xo4a i B HabaraTo MEHIINX o0csrax.

Bmue cBitoBoi mangemii COVID-19 Ha Typusm
CTBOPIOE J0/IATKOBUI THCK Ha 30€pEe)KSHHS CIIa [IIHH,
a TAKOX Ha KyJbTYpHY Ta COLIaJIbHY CTPYKTypy I'po-
MaJl, 0COOJIMBO AJIsI KOPIHHOTO HACEJICHHS Ta €THIYHUX
rpyn. ns mpuxnmamy, Garato BHIIB HemarepiadbHOT
KYJIBTYPHOI CIIQIIIIHM, TaKi K TpaaumiiHi GecTupali,
Oynu mpunuHEeHi a00 BiIKIIA/eHi, a 13 3aKPUTTSAM pUH-
KiB peMecell, MPOAYKTIB Ta iHIIUX TOBapiB 0COOIMBO
BILUIMHYJIM JJOXOJIM KIHOK KOpiHHOTO HaceseHHs. 90%
KpaiH 3akpwim 00’exkTH BcecBiTHBOI craamuHH, IO
Ma€ BEJIWYE3HI COLiajJbHO-€KOHOMIUHI HACIIAKYU s
rpoma, sKi 3anexarb Bij Typusmy. Kpim Toro, 90%
My3eiB 3akpuiucs, a 13% MOXyTb HIKOJNU HE BiJKpH-
Tucs [8].

Kpainu noctynoBo 3HiMarOTh OOMEXEHHS Ha I10-
31IKH, a TYpH3M BiJTHOBIIOETHCS B 0araTb0X 4acTHHAX
CBITY, OXOpOHa 3/10pOB’S 3UTUIIATUCS TIPIOPUTETOM, a
CKOOPAMHOBaHI MPOTOKOJIM OXOPOHH 370pPOB s, sIKi 3a-
XUIIAIOTh MPAI[iBHUKIB, TPOMaJIM Ta MAHJPIBHUKIB, OJI-
HOYacCHO IIATPUMYIOTh KOMIIaHii Ta NpaliBHUKIB, Ma-
10Th OyTH HagiitHIMHU. OUiKy€eThCs, 0 TYPHU3M BiJTHO-
BUTBCSl MIBUALIE B KpalHax 3 BHCOKHM piBHEM
BaknuHamii, Takux sk Ppanrmis, Himeuunna, Benuka
Bpuranis ta CILIA.

OpHaK KiTBKICTh MDKHapOJHUX TYPHUCTIB HE TO-
BEPHETHCS JI0 PiBHA 10 maHaemii 1o 2023 poky abo mi-
3HiIIe Yepe3 Taki 6ap’epH, sik OOMEXXEHHs Ha TOT3/IKH,
MOBUIBHE CTPUMYBAHHS BipyCy, HHW3bKa BIIEBHEHICTbH
MaHJIpiBHHKIB Ta IOraHEe EKOHOMIYHE CEPEIOBHIIIE.

BucHoBku 3 mpoBeneHoro pociaigxeHHsi. Yac
KPH3U — JIa€ MOXKJIMBICTDh IIEPEOCMHUCIIUTH, SIK TYPU3M
B32€EMOJII€E 3 HAIIIMM CYCITITHCTBOM, IHITUMH CEKTOPaMHU
€KOHOMIKHM Ta IpUPOJHUMHE pecypcamu. Kpusa Typu-

3MY ChOT'OJTHI TAKOK JIA€ MOKIIUBICTh CTIPaBEJINBO BH-
3HATH 1 PO3MOAUTUTH IMO3UTUBHUH 1 HETATUBHUH BILTUB
MaHjeMii Ha TypPUCTUYHY 1HIYCTpItO.

CBiTOBa MaH/AEMisi Ma€ HETraTUBHUI BIUIMB Ha PO-
3BUTOK TYPUCTUYHOI 1HIYCTpii, a came:

1.Typu3sm € OfIHi€IO 3 TOJOBHUX raily3ei CBiTOBOI
exoHoMiku. TypucTHYHA 1HIYCTpist HalOinblIe MmoCT-
paxknanu Bix ceitooi mannaemii Covid-19, mo Heratu-
BHO BIUIMHYJIO Ha €KOHOMIKY, 3aCO0HM 1O iCHyBaHHI,
Jep KaBHi ITOCIYTH Ta MOXIIUBOCTI Ha BCiX KOHTHHEH-
Tax.

2. Heratusauii e COVID-19 Ha Typu3m cTBo-
PIOE TONATKOBUM THCK Ha 30€pe)XeHHS CHAIIINHU, a
TaKOX Ha KYJBbTYPHY Ta COLaJIbHy CTPYKTYpY IpOMa,
0COOJIMBO JIsl KOPIHHOTO HACeJICHHS Ta ETHIYHHMX
Ipym.

[Ipore, Oynb-sika KpH3a Mae He JIMIIE HEraTUBHUI
BILIMB, a i BEZIC /10 MOSIBH HOBUX MOXJIMBOCTEH 1 mep-
CIIEKTHB ISl PO3BUTKY TYpHUCTHYHOI iHaycTpii. J{o no-
3UTHUBHOTO BIUIMBY MaHAEMIi Ha TypiHAYCTPilO MU Bif-
HeceMo:

1. 3pic iHTepec IO BHYTPIIIHBOTO TYpPHU3MY, IO
JIaJio MOJKJIUBICTh MiJBHIIUTH KOHKYPEHTOCIIPOMOX-
HICTh BHYTPIIIHBOTO Ta PETIOHATHHOTO TypU3MY.

2. Po3BuTOK iHHOBAIIi Ta IE(poBa TpaHCHOpMa-
sl TYPU3MY.

2. Be3neky B rainy3i 3M0XyTh 3a0€3II€4UTH CYBOPI
MIPOTOKONM Ta cepTH(IKOBaHI Tiri€HIYHI CTaHIAPTH 1
OJTHOYACHO MOBEPHYTH JOBIPY MaH/PiBHHKIB.

3. JlepkaBHi iHILIaTHBH, O CIPHAIOTH PO3BUTKY
BHYTPIIIHBOTO TYPHU3MY JIAIOTh ITOLITOBX 3PYIICHHSIM B
MMUTaHHAX OHOBJICHHS 1HPPACTPYKTYPH 1 TPaHCIOPT-
HHUX MEpexX.

4.Kpainu 3anpoBa/Kyr0Th Ha KOPUCTh TYPUCTHY-
Horo 0i3Hecy Ta MpaliBHUKIB CIemiaibHi 3aX0u (Ha-
naBanu (picKambHUNA CTUMYI 1 (D iHAHCOBY HiATPUMKY
TYpPHU3My Ta CYMDKHHM CEKTOpam abo yepes3 MpsMy rpo-
IIOBY HIITPHMKY, a00 4epe3 MO3MKM M rapaHrii), ski
JIONIOMAaraloTh KOMIIEHCYBaTH BIUIMB HEraTUBHUMN
BIUIUB CBITOBOI NaHzAEMil.

5. IIpuckopeHHsI TEMIIIB BaKIIMHAIII MOTJIO O MaTh
3HAYHUI BIUTMB HA PO3BUTOK ray3i.
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AHHOTAIIUA

Cratbs MOCBAIICHA U3YUCHUIO JTUHAMUKHA U3MCHCHUSA ITHAYECKOM CTPYKTYPBbI IOsxnoro Kazaxcrana. HaLII/I—
OHAJIBLHBIN COCTaB peruoHa 3aMETHO OTIIUYACTCA OT APYTUX TeppI/ITOpI/Iﬁ CTpaHBbI. HpI/I 3TOM HMCIOTCA OTJIMYHUA U
B 00J1aCTHOM ATHOCTPYKTYPE, YTO CBSA3aHO C UX UCTOPHEH U KyJIBTYypOH, XOJ0M MHTPAIIOHHBIX MPOIeccoB. Tem
HC MCHCEC, HaI.[PIOHaJ'ILHLIﬁ cocTaB Bcex 00J1acTel UMeeT O6H.[I/Ie XapaKTCPUCTUKU. B MEPBYIO OUCpeab, 3TO Kaca-
CTCA NMMOJIUITHUIHOCTU CTPYKTYPbI HACCIICHUA.

HOKaSaHO, 4qTo C 06paSOBaHI/IeM HC3aBUCHUMOTO roCygapCcTBa NporU30UIJIN CEPHLE3HBIC N3MCHCHUA HAllMOHAJIb-
HOT'O COCTaBa B PEruoHE, YTO CBA3aHO CO 3HAYUTEIbHOM 3M1/1rpau1/1e171 PYCCKO-CIIaBAHCKUX 3THOCOB U NPUTOKOM
penaTpuaHTOB-Ka3axoB U JPYTUX THOPKOS3BIYHBIX 3THOCOB.

B craTtse MMPOBOAUTCA U3YUCHUC TUHAMUKU U3MCHCHUS 3THUYECKON CTPYKTYPbI HACCIICHUSA IOxuoro Kazax-
cTaHa. ITOT BONPOC UMEET BHICOKYIO aKTyaJbHOCTh B CBSI3U C 3aJa4yaMu ()OPMHUPOBAHUSI HAIIMOHAILHON U Ipa-
JIaHCKOﬁ HUACHTUYHOCTH. 0a30BBIM BEKTOPOM KOTOpOfI JOJI’KHa CTaTh O6H.[€HaL[I/IOHaJ'IBHa$I MNaTpUuOTHYICCKAd UACs
«MQHFiJ’IiK Emy». COXpaHeHI/Ie MHOTOHAaIMOHAJIBHOCTHU HApoda PeCHy6JII/IKI/I KaszaxcraH gBisgeTcs rilaBHbIM ycio-
BHUEM YCIHICHIHOT'O pa3BUTUA CTPAHBI.

I[OKa3aHO, YTO B IEPCIICKTUBE, COXPAHASA IMNOJTUITHUIHOCTD, COCTAB HACCJICHUA PCTHUOHA U €TI0 obOacreit pas-
BHUBATLHCA B HAIIPABJICHUU YBCJIMYCHNA YUCICHHOCTH Ka3aXxo0B, y366KOB " ApYyTruX TIOPKCKUX HAPOAOB.

ABSTRACT

The article is devoted to the study of the dynamics of change in the ethnic structure of South Kazakhstan. The
ethnic composition of the region differs markedly from other territories of the country. At the same time, there are
differences in the regional ethnostructure, which is associated with their history and culture, the course of migration
processes. However, the ethnic composition of all regions has common characteristics. First of all, this concerns
the multiethnic structure of the population.

It is shown that with the formation of an independent state, there were serious changes in the national com-
position in the region, which is associated with the significant emigration of Russian-Slavic ethnic groups and the
influx of repatriates, Kazakhs and other Turkic-speaking ethnic groups.

The article studies the dynamics of changes in the ethnic structure of the population of South Kazakhstan.
This issue is highly relevant in connection with the tasks of forming national and civic identity. the basic vector of
which should be the national patriotic idea “Mangilik EI”. The preservation of the multinationality of the people
of the Republic of Kazakhstan is the main condition for the successful development of the country.

It is proved that in the long term, while maintaining polyethnicity, the composition of the population of the
region and its regions will develop in the direction of increasing the number of Kazakhs, Uzbeks and other Turkic
peoples.

KiiroueBblie €j10Ba: 3THOC, 3THUYECKAs CTPYKTYpa, NOJIMITHUYHOCTb, SMUIPALIAA, MMMUIPALIUs, penaTpua-
Iyst, KOHIEHTpaluA 3THOCOB, PYCCKO-CIIaBAHCKNE OTHOCHI, TFOPKOA3BIYHBIC 3THOCHI.

Keywords: ethnos, ethnic structure, polyethnicity, emigration, immigration, repatriation, concentration of
ethnic groups, Russian-Slavic ethnic groups, Turkic-speaking ethnic groups.

Benenne. OObeKT HcCIe10BaHMS TIPEICTABISIOT IIpenMeToM SBHIIUCH YUCIEHHOCTHh U MPOMOPIU-
MPOLIECChl U3MEHEHUS STHUYECKON CTPYKTYpHI Hacele-  OHAJIbHOE COOTHOLIEHUE 3THOCOB B IOJIMHAIMOHAIb-
Hus FOxxHoro Kazaxcrana, nuHaMuKH TpaHcopManui  HOM CTPYKTYpeE HaceleHHs PErnoHa U ero 00JacTei.
COOTHOIICHHS Ka3aX0B U JPYTHX 3THOCOB.
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Llenbto cTaThy SABIAETCS aHAIN3 JUHAMUKH U3Me-
HEHHS YWCIIEHHOCTH M MPOTOPUUI Pa3INYHBIX 3THO-
COB B MHOTOHAIIMOHAJILHOM cocTaBe HaceneHus HOx-
Horo Kazaxcrana B 1991-2020 ronax.

l'umorte3a 3aKirOYacTCs B TOM, YTO U B JANbHEH-
meM OyleT COXpPaHAThCS IMOJIMITHUYECKAS CTPYKTypa
HaceJIeHUs peruoHa IpH IpeolnajaHUM Ka3aXxoB U
TIOPKOSI3BIYHBIX 3THOCOB.

OrtHudeckas reorpadus Kazaxcrama, dopmupo-
BaBIIAACS B TEUYCHHE IUTEIHHOTO HCTOPHUIECKOTO
BPEMEHH, B TIEPHOJ HE3aBHCHMOCTH IIO/IBEPTIach ce-
phe3HOl TpaHcopmaru. B HacTosmee Bpems IO
Bceil cTpaHe Ka3axu BEpHYJIH CBOE YHCIIEHHOE IIPEBOC-
XOJICTBO, a PYCCKO-CIaBSHCKMHA KOMIIOHEHT 3aMETHO
CZaJ CBOM MO3UIMU aXKe B OCHOBHBIX apeanax CBOEro
pacceneHust — Ha ceBepe, BOCTOKe U B neHTpe Kazax-
CTaHa.

CroxuBIIasics B CTpaHEe B pe3ysibTaTe KPYMHBIX
MUTPAIMOHHBIX JIBH)KEHHH 3THOCTPYKTYpa HACEICHUS
HE SBJIUIACH W HE SBISIETCS HEM3MEHHOH. B TedeHume
XX Beka QopmupoBaHue HaceneHuws Kaszaxcrana B
0ONBIION CTETNICHH 3aBHCETO0 OT BHEITHEH MUTPaLn,
MIPEJCTAaBICHHOW B OCHOBHOM PYCCKAMH. CIIOXKIITUCH
PETHOHBI KOHIICHTPAIIH OCHOBHBIX THOCOB: Ka3axH B
OOJNBIIMHCTBE CBOEM IIPOXKHMBAIN Ha fore (COBPEMEH-
Hele AnMatuHckas, JKamObiickasi, Kei3putopauHckas,
HOxHo-Kazaxcranckas o0nacTi) U 3amajze peciyO-
mukn (AkTroOMHCKasi, ATbIpayckas, 3amagHo-Kazax-
cTaHCKas, MaHrucrayckas o0lacTn); pycckue — Ha
ceBepe (Axmonunckas, Kocranatickas, [TaBnonapckasi,
CeBepo-Kazaxcranckas obOmactu), Boctoke (Bo-
cToyHo-Kazaxcranckas obxacts) u B mneHtpe (Kapa-
raHguHcKas o0Onactp). OCHOBHas Macca PYCCKHX B
koHIe 80-x romoB XX Beka 000CHOBaJaCh B TOPOAax
(77% 1o mepemucu 1989 rona).

Marepuanbl U Meroabl ucciaegopanus. Cu-
CTEeMHBIH, UCTOPUKO-CPABHUTENIFHBIA U NPOOIIEMHBII
MOJIXO/IbI SIBMJIUCh OCHOBHBIMU METOJ[AMHU, IPUMCHEH-
HBIMHU aBTOPOM B X0€ HccnenoBanus. Kpome Toro, ak-
TUBHO HCIIOJIB30BAINCH METOJBI CTATHCTHYECKOTO U
KOHTEHT-aHaIn3a. B COBOKYNTHOCTH MX NPUMEHEHHE
MO3BOJIMJIO BBIMOJHHUTH BBIIABUHYTYIO IE]Ib M U3yYUTh
AKTyaJIbHBII U CHOXHBIA BONPOC, KACAIOIIUNCS U3Me-
HEHHS STHHYECKOH CTPYKTYpHI HacedeHus HOKHOTO
KazaxcTaHa B mepuo/1 He3aBUCHMOCTH.

HUctopuorpadus Bompoca mpencTaBiicHa Kak pa-
00TaMH, paccMaTPUBAIOLIMMHU 3HOJEMOTPadHUIECKYIO
CTPYKTYpy HaceneHuss KazaxcraHa W ero OTIEIbHBIX
PETHOHOB, TaK M W3yYalOIIUX HETOCPEICTBEHHO OT-
JIENTBHBIN 3THOC U €T0 XapakTepucTHKH. Cpeau mepBhIx
ormeTnM MoHorpaduio M. X. Acsutbexosa u B.B. Ko-
suHOH [1], muccepramum I[.A. CapcembaeBoii[2] u
10.B.fAxymeBoii[ 3].

Taxoke Bienum padboty M. X.Acbuibexosa u B.B.
Ko3uHoii, B KOTOpoii paccMaTpuBaroTcs AeMorpadude-
CKHe TeHJICHIIMH Ka3axoB [4].

Heunprii psg paboT MOCBSIIEH 3THUYSCKUM JTHAC-
nopam Kazaxcrana. Uctopus, popmMupoBaHue u pa3Bu-
THE CJABSIHCKOTO HACCNICHWsI B HalleH CTpaHe IO-
IpOOHO WM3Y4eHO B JIOKTOPCKOH JAWCCEepTalyu
B.O.XKanryrruna[5].

Jlis Hac MpeAcCTaBIAIOT OONBIIYIO LEHHOCTh TE
HCCIIEOBaHMsA, B KOTOPBIX pedb HAET 00 3THOCAX, Tpe-
HUMYIIECTBEHHO mpokuBaomux B IOxxHoM Kazax-
ctane. Oto nucceprauuu Y.K. Opxanosoit V.K. «Co-
LMaJIbHO-KYJIbTYPHOE Pa3BUTHE KYPJCKOH JHACTIOPHI B
Kazaxcrane (1937-2000 rr.) [6], A. K. TabnymnuHO#
«ConpnanpHO-KyJIbTYPHOE Pa3BUTHE TYPELKOW auac-
nopel B Kaszaxcrane (1944-2000 rr.)».[7]. OtaensHO
OTMETHM JIB€ IHCCEPTALOHHBIE PabOTHI, OCBSIICH-
HBIC U3yUEHHIO Y30eKCcKol auacnopsl. OHU IpUHATe-
xar nepy A.C.Kaym6Gaesoiin A.Myparosa[8,9].

KonedHo, npy HaNMCaHUY CTAaTbU LICHHBIM HCTOY-
HUKOM SIBUJIMCH Martepuaisl [leperucu 1999 m 2009
IT., JQHHBIC STHOJEMOTPa(UUECKUX E€KETOJHHKOB U
nHdopmanus c caiita bropo HanmoHanbHOW cTaTH-
CTUKM ATEHTCTBA II0 CTPaTErHYeCKOMY ILIaHHUPOBa-
Huro U peopmam Pecrryommku Kazaxcran.

Pe3yabTaTsl ucciieoBanus. J[unamuka yncieH-
HocTH HaceneHusi KasaxcraHa B mepBoe CyBEepeHHOE
JECATHIIETHE OIPEACIIIaCh PETHOHAIBHO BBIPaXKCH-
HBIM 3THHYECKUM (DaKTOPOM.

MHurpanroHHBIH OTTOK HAaceleHHs B MOCJIEIHEM
JECATHICTHN MHHYBIIETO BEKa, a TAKXKE 3THHUECKHE
Pa3IHYKs B POXKIAEMOCTH MPUBEIH K 3aMETHBIM H3Me-
HEHMSAM 3THUYECKOTO cocTaBa HaceneHns Kasaxcrana.
HawuGonpmme cokpauieHus HaOJII0AaINCh B 00IaCTSIX €
peobIa aloyuM pycCKUM (E€BpOIEHCKIM B IIEJIOM)
HaceJIeHHEM.

B cBoro ouepenb, HHTEHCUBHOCTb POCTa TUTYJIb-
HOT'0O HAaCCJICHUA B FOKHOM U 3allaIHOM pETrUoHax ObLIa
TIOYTH B J[Ba pa3a BEIIIE, 9Y€M B CEBEPHOM, BOCTOUHOM,
1 IIEHTPAIBHOM.

B nagane XXI Beka (aktop STHHUECKOH TUdde-
PEHIMALMK TIPOCIIEKNBACTCSl TOpasfo ciadbee, 4eM B
KOHIIE Beka JBajanaroro. Habupaer cuiny TeHIEHIUS
MIPOCTPAaHCTBEHHOW  IU(QepeHanin: HaceJleHne
KOHIICHTPUPYETCSI B PETHOHAX OOJIbILIETr0 COLUAIBLHOTO
Oraromnory4us.

OnHuM u3 (akTOpoB yIIydllleHUs 1eMorpaduye-
CKOW CHUTyallud B PecIyOJIMKe W B €ro OKHBIX 00Jia-
CTSIX SBISIETCS OCJa0JIEeHHE HETaTUBHOTO BIIMSHHSA
BHECHIHHUX ITPOLIECCOB U BBIIBUKCHUEC HAa IEPBOC MECTO
BHYTPEHHHX, WM SHJIOTCHHBIX, TJ€ AOMHHHPYIOIIAs
POJIb IPUHAMJIEIKHUT TUTYJIEHOMY HACEJIECHHIO.

Ha ceropnsiauii neHs ka3axu Bce 0ojiee akTHBHO
BOBJICKAIOTCS B (OPMHUPOBAHUE JIeMOTpa(hUIECKOM
CTPYKTYpbI HacelleHus], Kak Bcero KazaxcraHa, Tak M
OxHoro. JInHaMuKa YHCIICHHOCTH THTYJIBHOTO 3T-
HOCa CTAaHOBUTCS ONPEICISIONMM (hakTopoM aemMorpa-
(ugeckoro pa3BUTHS CTPAHBI.

[Tepenmcs 2009 roaa 3adukcupoBaia TCHIESHITUIO
K pocty uuciaa xxuteneid PK, cmenuBIyto nepuon na-
nerust 2000 romoB. IT0 OOBSICHAETCS COKpAIICHUEM
SMHIPAlUH €BPONEHCKUX 3THOCOB, YBEJIMUEHUEM TEM-
OB POCTa YMCIEHHOCTH Ka3axoB (¢ +22,9% B 1989-
1999 no +26,2% 3a 1999-2009 roxa) u cokparieHreM
TeMItoB yoeumn pycckux (-15,3% 3a mepuon Mmexmy
1999-2009) u nemues (-49,6%). CaMbIMH MHOTOYHC-
JICHHBIMH HallMOHAJIBHOCTSIMH TI0 MTOTaM II€PErHcH
sBisttotes kazaxu (10,1 mumH.) U pycckue (3,8 MiH.).
Jomns kazaxoB mocie nepemnucu 2009 roxa B HaceIeHUN
crpanbl 63,1% (53,4% B 1999 r.), pycckux — 23,7%
(30,0%), y36exoB — 2,8% (2,5%), ykpaunues — 2,1%
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(3,6%), yitryp — 1,4% (1,4%), tarap - 1,3% (1,7%),
Hemies — 1,1% (2,4%), apyrux atHocoB — 4,5% (5,0%)
[10].

B pesysnbTate HepaBHOMEPHOW JWHAMUKHU €CTe-
CTBEHHOTO JBIDKEHHS, 4 TAK)KE BEJIMYMHBEI U HAIpPaB-
JIEHHOCTH MUTpPAlUil y pasHBIX STHAYECKUX TPYIII

YKpauHIIbl YCTYITIIH 3-€ MeCTO y30eKkam, a HEMIIbI - Ta-
TapaMm U yHUrypam.

OfHUM W3 BaXHBIX (DAKTOPOB, OMPEICISIONINX
TEHIICHIMIO YBEJIWYCHHS YHUCICHHOCTH HACCICHUS
CTpaHbI, SBJSICTCS SBOJIIOIHUSA €r0 ITHUYECKOrO CO-

craBa. B Tabnuie 1 npeacTaBiaeHs! JaHHBIE 3a MIEPUO]]
1989-2009 rr. [11].

Tabuuma 1
DTHHYeCcKnH cocTaB Hacenenus Kazaxcrana B 1989-2009 rr., THIC. YeIOBEK
1989 5 1999 1999 k 1989 2009 2009 k 1999 | 2009 x 1989

ThIC. yell. | % | ThIC. uen. | % TBIC. uell. | %
Bce Hacesenue 16464,5 | 100 | 14953,1 | 100 90,8 16004,8 | 100 107,0 97,2
Kazaxu 6534,6 |39,7| 7985,0 |53,4 122,2 10098,6 (63,1 126,5 154,5
pycckue 62275 |37,8| 4479,6 |29,9 71,9 3797,0 |23,7 84,8 61,0
y30eKH 3320 |20]| 3701 |24 1115 4572 |29 123,5 137,7
YKPAUHITBI 896,2 54| 5471 |37 61,0 333,2 2,1 60,9 37,2
YHTYpBI 1853 | 12| 2104 |14 113,5 2231 |14 106,0 120,4
TaTapsl 3280 |2,0]| 2490 |17 75,9 203,3 | 1,3 81,6 62,0
HEMIIBI 957,2 | 58| 3534 |24 36,9 1782 | 1,1 50,4 18,6
[poYHe 10034 | 6,1| 7585 |51 75,6 7142 |44 94,1 71,1

B 2009 rogy modYrm BOCCTAaHOBHJIACH YHCJICH-
HOCTh Hacenenus Ka3zaxcrana Ha yposue 1989 roga, Ho
TP 3TOM €T0 dTHHYECKUH COCTaB KapIUHAIBHO U3Me-
Huics. OnpefensomuM  aeMorpadhuyecKyo CUTya-
oy OonpmimHCcTBOM 1o nepenucu 2009 roma sBis-
FOTCSl Q3MaTCKUE THOCHI, MPEJCTABICHHBIC HAPOIaMHU
TIOPKCKOW Tpymiibl. YUCICHHOCTh Ka3axoB, y30CKOB,
yiryp 3a 20 net (1989-2009 roxpr) yBenuuunace B 1,5
pasa, u cocraBmia 67,4% HaceleHUs rocyaapcTsa (B
1989 romy — 42,9%). EBpomeiickas >THUYECKas
rpymnmna (pyccKue, YKpauHIlbl, TaTapbl, HEMIIBI) 3a TOT
K€ TIeproJ1 yMeHbInaach B 1,9 pa3a, ee yienbHbIi Bec
causmics ¢ 51,0% B 1989 roay no 28,2% B 2009 ronmy.

ITocne mepenmcu 2009 roma pocT YUCIEHHOCTH
Ka3aX0B U JPYTHX TIOPKCKUX TPYIII MPOJOJKHIICS, a
CIABSHCKHUX U €BPOICHCKUX MTPOI0KHIIT COKPAIIATHCS.

JeMorpaduueckoe BIMSHHE €BPOIEHCKON ITHH-
94eCKOH Ipymiiel, 0oJiee Beka OnpeAessBIIeil TUHAMUKY

YUCJICHHOCTH HacejieHHs KaszaxcTaHa, B HacTOsIIee
BpeMs IPaKTHYECKH COILIO Ha HeT. [Toutu Bo Beex 00-
nactax PK OoJbIIMHCTBOM HaceJIeHHUS SIBISIOTCS Ka-
3aXH, UX JeMorpahuuecKoe MOBEIECHUE W ONPEAeseT
B peliarolieil CTeIeHH COBPEMEHHBIE aeMorpaduye-
CKHE TeHJICHIIMU B CTpaHE.

UHCIIeHHOCTh Ka3aXOB B TEPBOM JECATHIICTHH
2000-x rr. mpopoimkana obIcTpo pacth. [1o cpaBHeHHIO
¢ 1999 r. xomMYecTBO yBEIHMYMWIOCH Ha 1/4, a 1Mo cpas-
HeHuto ¢ 1989 r. — Gonee yeM B mosrtopa pasza. Eciu
HakanyHe pacnaga CCCP B Kazaxcrane npoxuBajio
6,5 MaH. Ka3axoB, TO B KoHIe 1990-x rr. — 8 MiH., B
2009 r. ux gmciaeHHOCcTh coctaBmia 10,1 mMiH., a Ha
Hayaso 2010 r. ynuciaeHHOCTh Ka3axoB cocTtaBwmia 10,3
MiH. Takoit mpupocT HaceneHus ObLT 0OYCIIOBIICH BBI-
COKOHM pO/IaeMOCTbI0 M HU3KOW CMEPTHOCTHIO Kaza-
x0B. Ha Hauano 2021 roxa xazaxckoe HaceJIeHHUE Ipe-
BBICKIIO 13 MutH. Yen., a ero goiisg cocrasuia 69,01 %.

Tabmuma 2
Yucnennocts 3THOCOB PK B 1989-2020 rr. [12]

HaunonansHOCTH 1989 1999 2009 2016 2020
Ka3axu 6 534 616 7985 039 10 096 763 11748179 13029227
pycckue 6 227 549 4 479 620 3793 764 3644529 3478287
y30eKu 332 017 370 663 456 997 548841 620324
YHATYpBI 185 301 210 365 224 713 256295 278869
YKPAUHIIBI 896 240 547 052 333 031 289724 256743
TaTapsl 327 982 248 954 204 229 202934 199427
HEMIIBI 957 518 353441 178 409 181754 174632
KOPEHIIBI 103 315 99 665 100 385 107169 108300
TypKA 49 567 75900 97 015 107944 114891
azepOailKaHIbI 90 083 78 295 85 292 103514 114586
Oenopycsl 182 601 111 927 66 476 58062 52222
JIYHTaHE 30 165 36 945 51944 66209 76297
KypZibl 25 425 32764 38 325 43974 47948
TaPKUKA 25514 25 657 36 277 44738 51680
MOJISTKA 59 956 47 297 34 057 31938 29169
YCUCHIIBI 49 507 31799 31431 32695 33703
KHPTU3bI 13718 10 925 23274
OALIKUPBI 41 847 23 224 17 263 16885 16619
WHTYIIN 19914 16 893 15120
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3a 1989-2020 rr. YUCIEHHOCTDh Ka3aX0B YBEINIH-
nack B 1,99 pasa, y36ekoB — B 1, 86, yiirypoB — B 1,5
pasa, Typok — B 2,3 pa3a. [Ipu sTom y30eku u yHrypsl
CTaJIM TPETHUMH M YETBEPTHIMH 110 YUCIEHHOCTH TOCIIe
Ka3axoB M pycckux. CyIIecTBEHHO yBEJINYMIACh YUC-
JICHHOCTbH a3epOaif/pkaHIIeB, AyHraH, Kyp/AOB, TaIKH-
KOB.

3a 3TOT ke Mepuo]| MPOU30ILI0 COKPALIEHHUE YUC-
JICHHOCTH PYCCKUX — B 1,8, ykpauHIeB U 6€I0pycoB —
B 3,5, a HemIleB — B 5,5 pa3. CokpaTuiiach 9YUCICHHOCTh
U IPYTHX €BPONEHCKUX 3THOCOB — IIOJITKOB, MOJIZIABaH
1 OCOOCHHO TPEKOB.

OtHnveckast kapTuHa KazaxcTaHa cerofHs pesko
oTIMYaeTcs OT TOH, KoTopas HaOmopanack B 1989
roxy. Ecau B 1989 r. uncieHHOCTb Ka3aXxoB U PYCCKHUX
ObLTa MOYTU paBHOH, TO ceifuac Ka3axoB MOYTH B TPHU
paza GombIie.

Ha cerogusminuii gens B PK nMmeercst aeBsth 31-
HUYECKUX JHUACIIOp, YUCIIO KOTOpbhIX TpeBbimaer 100
ThICSY yenoBeK. Kazaxu BepHynn cebe nemorpadude-
CKO€ IIPEUMYIIECTBO, UX KOJINYECTBO YBEINIMIOCH /10
13029227 uen. Ha BTOpoM MecTe MO YHMCIEHHOCTH
HaxomsATcs pycckue — 3478287, Ha TpeTbeM y30eKH —
620324, Ha geTBepTOM YiTypHl —278869 M Ha mATOM
MO3ULMH OKA3aJIUCh YKPAUHLBI — 256743 yen.

Cpenu apyrux KpymHennmx nuacnop Kazaxcrana
— TaTapbl, HEMIIBI, TYPKH U a3epOaiIKaHIbl.

YBenuYeHne YUCICHHOCTH Ka3aX0B M JPYTHX BO-
CTOYHBIX 3THOCOB IPOU30IILJIO 33 CUET BBICOKOTO ecTe-
CTBEHHOT'O NPUPOCTa U UMMUTpAIUH. YUCIEHHOCTD €B-
POTIEHCKUX ATHOCOB COKpaTHiach, IMpexJe BCEro, 3a
CUET MHUTIPAIMOHHOTO OTTOKA, a TaKXKe M3-32 HEBBICO-
KOT'0 €CTECTBEHHOI'0 IIPUPOCTA.

[To-mpexxHEMy COXpaHSAETCS TEpPUTOPHUATBHOE
pa3menenue 3THocoB PK, pycckosi3pluHOE HaceneHue
KOHILICHTPHUPYETCS] HA BOCTOKE U ceBepe cTpaubl. [lpu
sToM Oornee 70 % pycckux, yKpawHIEB, O€lI0OpycoB,
HEMIIEB U MOJISIKOB COCPEIOTOYEHBI B MMOTPAHUIHBIX C
Anrtaem Ttepputopusix. HOxHble o0ylacTH HaceneHbI
MIPEUMYILECTBEHHO Ka3axaMH U JIPyTUMH TIOPKOSI3bIU-
HBIMH 3THOCaMU. Jl0JI pyCCKOTO HacelIeHHsl OCTaeTCs
JIOCTaTOYHO 3HAYUTEIIBHON

B 2020 rony nopasisitomiee OONBIIMHCTBO Hace-
nerusa FOxHoro Kasaxcrana cocTaBisiOT kaszaxu - 4
615 376, 3a HUMU PacTIONOXUIHCH pycckue —427 660,
Ha TpeTbeM MecTe y30exkn—380 503 ven. B paspese 00-
JlacTe perrmoHa ATHHYECKAsk CTPYKTypa MpecTaBlIcHa
CJIETYIOLIM 00pa3oMm.

Tabmuna 3
Yucnennocth Hacenenus obnacreit KOxuoro Kasaxcrana no otaensHbiM 3THocaM B 2020 roay (uen.) [13]
AJnMaTHHCKas Kamobuickas | Kei3putopamuckas | Typkecranckas Hroro
Ka3axu 1486739 822867 774054 1531716 4615376
pycckue 269660 108536 14496 34968 427660
y30eku 5264 28721 1581 344937 380503
YKpPaHHIIbI 3401 2483 239 785 6908
YHTYDBI 159110 2876 156 2355 164497
TaTaphl 12284 8718 1512 7817 30331
HEMIIBI 8502 4276 139 1275 14192
TypKU 37834 34665 1638 16638 90775
KOpeHILbI 14723 8459 7345 2057 32584
azepOaiKaHIIbI 17750 12873 258 18707 49558
JIYHTaHe 1238 59732 4 2 60976
Oenopycsl 492 356 69 100 1017
TaPKUKU 938 752 123 37640 39453
KypJibl 15219 15595 10 6696 37520
YCUCHIIBI 5872 2218 791 966 9847
MTOJISIKA 992 85 11 7 1095
OaIIKUPHI 302 339 162 339 1142
JpyTHe 15404 16548 943 9032 41927

B Hacrosimee Bpemst umeercst cepbe3Has nudde-
PEHINAIHS TI0 COOTHOIIEHHIO STHOCOB B COCTaBe Hace-
nenns obnacreit FOxuHoro Kasaxcrana. bonbie Becero
Ka3axoB IpOkHBaeT B TypkecTaHCKOHOOJIACTH, YTO U
MOHATHO, TIOCKOJIBKY OHa SIBJII€TCS Hauboyiee MHOTO-
yucieHHoil. Ux uucno cocrasisier 1531716 yen. Ha
BTOPOM MECTE I10 YUCICHHOCTH UIyT y30eku — 344937
Yell. U Ha TPETheM OKa3aJIUCh Ta/DKUKH - 37640 den. u
TOJIBKO YETBEPTYIO MO3UIUIO 3aHsIH pycckue —34968
yen. Ha maToM MecTe pacmoNoXmwinch asepoOai-
moxaumel — 18707 gen.

B AnMaTtuHCKOH 00JIaCTH IO YUCICHHOCTH JIHIH-
pyroT kazaxu — 1486739, Ha BTOpOM MeCTe PyCCKHE —
269660 u Ha TpeTbeM yiirypel — 159110 uen. Uersep-
Tasi MO3MLMS NPUHAISKUT Typkam (37834), msras

azepOaiimxanmam (17750), mecras kypaam (15219) u
ceapmast kopeitam (14723).

B JKam0Ob1ickoit obsacTu, Kak U 10 BCEMY Peru-
OHY, Ka3aX¥ 3aHUMAIOT IIEPBOE MECTO IO YHCICHHOCTH
—822867, cnenoM unyt pycckue — 108536, nanee nyH-
rane - 59732. [1aToe, mecToe U cebMOE MeCTa 3aHSIH
TypkH (34665), y30eku (28721) u kypas (15595).

Ke3p1opauHCKyo 0671acTh OTIIMYAET TO, YTO Ka-
3aXM COCTABILSIIOT cBbIIe 96 % Hacenenus - 774054,
YUCJICHHOCTh PYCCKHX Bcero — 14496 um 3aMbIKaroT
TPOWKY KOpeHibl — 7345 ven. YUeTBepTas cTpodKa Mpu-
HaJUISKUT TypkaMm — 1638 u msitas tatapam — 1512 gen.
OcTasibHBIE 3THOCHI B 00JIACTH TPEJICTABICHBI HEOOIh-
LIMMH TPYIIIAMHU OT JECATKA J0 HECKOJIBKO COTEH Ye-
JIOBEK.
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Pucynox 1 — Kpynnetiwue smuocwol FOxcnoco Kazaxcmana na 2020 200 (uen.)[14].

Ha 2020 rox mo HOxuomy Kazaxcrany stHHYe-
CKasl CTPYKTypa HaceJeHUsl IpeAcTaBieHa7 Hauboiee
KpyHHBIMHU 3THOcamu. Cpean HuUX: kazaxu — 4615376,
pycckue — 427660, y36eku — 380503, yirypel —
164497, typxu — 90775, mynrane — 60976, azepbOaii-
moKkaHuel — 49558 yen.

Kaxk BuiHO M3 TrarpaMMBbl Ka3axy COCTABIISIOT a0-
coroTHOe OonpIIMHCTBO HaceneHus KOxnoro Kazax-
CTaHa, /Ba JIPyTMX KPYIHBIX 3THOCOB B PErHOHE IO
YHCICHHOCTH NPaKTHYECKH CPaBHIINCH IPYT C JpY-
T'OM, HO 3HaYUTEJIBHO OTCTAlOT

B nesom 3THHYECKUI COCTAaB HACEICHUS PErMOHa
M3MEHUJICS 1o cpaBHeHUIo ¢ 1991 rogom, Teneps panee
MHOT'OYHCJICHHBIE PYCCKHE U YKPAHHIBI 3HAUUTEIBHO
COKpAaTHJIM CBOE NPEICTaBUTEIBCTBO, B OCOOCHHOCTH
9TO KacaeTcsl yKpauHleB. Ho yBemumumiam cBOIO 4Hc-
JIEHHOCTb TIOPKCKHE 3THOCHI — Y30€KH, YUTYpBI, TYPKH,
azepOaii/KaHIBI M 3Ta TEHACHIS IPOIOJKAET PacTH.

3akmouenme. Oxupiii Kazaxcran, B KOTOpbIH
BXOJIT AnmMatuHckas, JKamOsuickas, Keizpuiopaus-
ckast u TypkecraHckas 00NacTH, SIBISETCS CaMbIM
KPYITHBIM 110 YHCICHHOCTH pernoHoM B Kasaxcrane.
Pervion ncTopmyeckd pa3BUBAJICS KaK MHOTOHAIIHO-
HAJIBHBIH, HO C TPEHMYIIECTBEHHBIM JIOMHHHPOBA-
HHEM Ka3aXCKOTO HaCeJICHHs U BEICOKOH IpeICTaBICH-
HOCTBIO PYCCKO-CIIaBSHCKOTO KOMIOHEHTa. CerojHs
sTHHYEcKas cTpykrypa FOxuHoro Kasaxcrana He yTpa-
TUB TOJIM3THUYHOCTH, TIPOXOAUT uYepe3 TpaHchopma-
M0, YBEJIMYHUBAs TIPH 3TOM KOJIWYECTBO U Y/ACIbHBIN
BEC Ka3aX0B U JPYTUX TIOPKOS3BIYHBIX 3THOCOB. B pa3-
pe3e obacTeil CymecTBYIOT ONpe/eIeHHbIE Pa3InIHs
B HallMOHAJILHOM cocTaBe. B TypkecraHckoii obnmacti
BTOPBIM T10 YHCIIEHHOCTH ATHOCOM SBJISIOTCS Y30€KH, a
pycCKHe IepeMEeCTHINCh Ha YETBEPTYI0 MO3HIHIO,
MIPOIYCTHB BIIepe] TaIKUKOB. B Anmmarunckoi, XKam-
ObIICKOM M KBI3BUIOPAMHCKON 00JIACTSIX TaKXKe JOMHU-
HHUPYIOT Ka3axH, cIeoM uayT pycckue. Ilpu sTom B

TPOMKY JHUACPOB B AJIMATHHCKOMN 00aCTH BXOMAT yii-
rypsl, B JKamObUIcKO#l — nyHraHe u B KbI3putopaus-
CKOW — KOpEHIIbI.

B nenom B pernone uaeT mporecc pocTa YUCIeH-
HOCTH Ka3axoB, y30€KOB, yHWI'ypoB, TypoK, azepOaii-
JDKaHIIEB ¥ COKpPAIlEHUE PYCCKHX, YKPAHHIIEB, HEMIIEB,
morsikoB. FOxubI Kazaxcran Bce mpuoOpeTaer BO-
CTOYHEIIA, & TOUHEE TIOPKCKHIA OOJHK.
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B craTbe npuBeieH cpaBHUTENIBbHBIN aHaN3 (DYHKIMOHAIBHBIX PE3YJIbTATOB TOTAJBHOTO 3HAOIPOTE3UPOBa-
HUS KOJIEHHOTO CyCTaBa U €ro MOoCIe0NnepaliMoHHON CTa0UIBbHOCTH BO POHTAILHOM MIOCKOCTH Y 124 manueHToB
(22 my>xumHBL 1 102 jKEHIIWHBI), CTPAIAONINX TOHAPTPO30M, B Bo3pacte oT 51 10 83 net (B cpexnem 69,8 rona),
OINCPUPOBAHHBIX C UCIIOJIb30BAHUEM CTaH,I[apTHOﬁ MCTOAUKHN (n=62) 100 C UCIIOJIb30BAHUEM CHCTEMBI KOMIIBIO-
TepHOW HaBUTaINH (n=62), HAOJIFOJaBIIMXCS B TeUeHUE 12 Mec. ¢ MOMEHTa XUPYPrHIeCKOTO BMEIIATEIbCTBA.

ABSTRACT

The article provides a comparative analysis of the functional results of total knee arthroplasty and knee post-
operative stability in the frontal plane in 124 patients (22 men and 102 women) suffering from gonarthrosis, aged
51 to 83 years (average 69.8 years), operated on with using a standard technique (n = 62) or using a computer
navigation system (n = 62), observed for 12 months from the moment of surgery.

KiroueBble ¢J10Ba: KOJEHHBIN CyCTaB, TOHApTPO3, SHAOIMIPOTEIUPOBAHUE, KOMITBIOTCPHAA HaBUTallUA.

Keywords: knee joint, gonarthrosis, arthroplasty, computer navigation.

Introduction. Gonarthrosis is a chronic progres-
sive degenerative-dystrophic disease of the knee joint,
characterized by the destruction of articular cartilage,
changes in the articular surfaces of the epiphyses of
bones and periarticular soft tissues.

Total arthroplasty of the knee (TKA) is a recon-
structive surgery to replace the pathologically altered
articular surfaces of the articulating femur and tibia
with artificial ones to eliminate pain, restore the support
ability of the lower limb and mobility of the knee joint
[3].

Computer navigation — significant step of last dec-
ades

The first image-free navigation system that was
used in the operating room was described by Leitner et
al. (1997). Image-free navigation systems have become
the most common navigation technique.

Provides exact positioning of components through
infrared sensing of patient anatomy.

A surgical precision tool that allows for intraoper-
ative simulation and objective control over numerous
anatomical and surgical parameters and references.

Its effectiveness as a precision instrument capable
of encouraging improved alignment of the lower-limb
axis has been extensively shown in the literature, but
the true value of enhanced alignment and the influence
of navigation on clinical outcomes and arthroplasty
lifespan have yet to be established.

The study's goal was to evaluate the clinical out-
comes of knee arthroplasty using navigation technol-
ogy versus the "conventional” approach.

Material and methods. The findings of the eval-
uation and surgical treatment of 22 men and 102
women aged 51 to 83 (average 69.8) years who re-
ceived primary TKA by one surgeon for severe gonar-
throsis are included in this prospective randomized
trial. Patients were randomly assigned to computer nav-
igation (n = 62) or traditional endoprosthetics (n = 62).
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From the time of surgery, the patients were monitored
for a period of 12 months.

The gender ratio among the total number of pa-
tients was 1: 4.63. Patients over 65 years of age pre-
dominated, accounting for 112 (90.3%) of the totals.
Men had an average age of 69.5 years, while women
had an average age of 70.1 years.

The most common clinical indication of deforma-
ble arthrosis of the knee joint was discomfort in the
knee joint, the intensity of which varied depending on
the degree of preceding dynamic or static load. Pains
often increased at the end of the day, with cooling and
in damp conditions, and decreased with rest and
warmth. The severity of the pain syndrome varied, but
it was typically connected with the stage of the illness.
We used the respective elements of the scoring methods
mentioned above to measure the function of the knee
joint to objectively quantify the intensity of pain
(WOMAC scale; KSS scale).

In most cases, the discomfort was located in the
most affected region of the knee joint. Furthermore,
more than half of the patients reported discomfort in the
popliteal fossa, which frequently worsened in the su-
pine position with complete knee extension. The sec-
ond most common symptom of degenerative-dys-
trophic knee joint diseases. There was a restriction in
the amplitude of the movement, as well as stiffness and
crunching throughout the motions.In most cases, the
discomfort was localized to the most afflicted region of
the knee joint. Furthermore, more than half of the pa-
tients reported discomfort in the popliteal fossa, which
frequently worsened in the supine position with com-
plete knee extension. The second most prevalent symp-
tom of degenerative-dystrophic knee joint diseases.
There was a restriction in movement amplitude, as well
as stiffness and crunching throughout motions. The ad-
vancement of flexion-extensor contracture did not re-
sult in a reduction in pain intensity.

Patients complained of difficulty climbing and, es-
pecially, descending stairs, getting up from a chair, get-
ting in and out of vehicles, putting on clothes and shoes,
as well as a reduction in walking distance, lameness and
the need for additional support, as a result of the devel-
opment of pain syndrome, limitation of range of motion
and impairment of the support ability of the limb. When
walking, 83 patients (67 percent) need further assis-
tance.

Flexion contracture (restricted extension) of the
knee joint was discovered when checking the patient
supine on a hard surface or standing from the side, from
the afflicted joint. Its degree value was determined us-
ing an orthopedic goniometer.

Extension limitation (flexion contracture) to 10
degrees was found in 49 (39.5%) patients, 10 to 15 de-
grees in 17 (13.7%) patients, and more than 15 degrees
in 9 (7.3%) patients.

Limitation of flexion (extension contracture) in
the affected knee joint was found in 103 (83%) patients,
of which 55 (44.4%) were less than 90 degrees.

The combination of flexion and extensor contrac-
ture was observed in 69 (55.6%) patients.

In the majority of patients with degenerative-dys-
trophic diseases of the knee joint, a satisfactorily pro-
nounced strength of the leg extensors remained, its de-
crease was found in 50 (40.3%) patients. However, in
some observations, due to the discoordination of the
function of the flexors and extensors of the lower leg,
the smoothness of movements decreased, and gait dis-
turbances occurred. Average knee joint function scores
were 66 points (from 53 to 82) on the WOMAC scale,
22.5 points (from 6 to 44) on the KSS Knee Score, 49
points (from 30 to 58) on the KSS Function Score.

The use of the navigation system made it possible
in a number of cases to achieve more accurate resection
of the femur and tibia (deviations from the anatomical
axis in 6.5% of cases versus 19.4% in the control group)
as well as to provide the necessary soft tissue tension to
achieve the most accurate balance of the knee joint dur-
ing the entire range of motion after arthroplasty (stress
tests founded frontal plain knee instability of the oper-
ated knee in 3.2% cases in navigation group versus
8.1% cases in control group), however, no data on the
reliable superiority of the functional results at the indi-
cated follow-up time were found.

We analyzed the effectiveness of computer navi-
gation and the prospects for the functional outcome of
treatment in the period from 2019 to 2020. Patients with
the causative agent of group diseases, primary and sec-
ondary gonarthrosis, as well as those characterized by
the severity of functional signs (the severity of preoper-
ative contracture, the severity of the limb, and the sum
of points according to the integral assessment system of
the knee joint).

Surgical procedures

TKA was performed using a standard median skin
incision and medial parapatellar access. To improve the
level of blood loss, a pneumatic tourniquet is used, ap-
plied to the enlarged third of the thigh, which weakens
the control of hemostasis after the installation of the en-
doprosthesis before suturing the wound. The navigation
system (“Brainlab”) was used in the intraoperative
powerful mode (without an example of 3D modeling
based on computed tomography, although the modern
system suggests such a possibility), when after the reg-
istration of bone landmarks, successive resections of
the femur and tibia were performed with control of the
performed filings. A mandatory measure in the process
of performing bone resections is also the removal (if
any) of bone and cartilage growths around the articular
marks (exostoses) on the femur, tibia and patella. A sys-
tem for detecting the results of resection of bone ele-
ments in accordance with preoperative planning based
on radiographs (topograms of limb results) and anatom-
ical landmarks available intraoperatively. to achieve
the most accurate balance of the capsular-ligamentous
apparatus of the knee joint in all muscles. Total endo-
prostheses containing cement were used without re-
placing the function of the posterior cruciate ligament.
The patella in the observations presented was not pros-
thetized.

In the main group, the level of bone resection was
performed under the control of computer navigation af-
ter registering the appointment of bone landmarks
(femoral epicondyles, femoral heads, posterior edges of
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the femoral condyles, joints and, if necessary, other an-
atomical elements). It is often impossible to determine
the likelihood of performing additional release of soft
tissues before performing bone filings, and therefore
these procedures were performed by us sequentially as
the joint section was identified.

In the control group, resection of the femur is per-
formed first (distal resection 7-9 mm, valgus angle 3-7°
using an intramedullary guide according to the preoper-
ative distribution), the tibia - its transverse axis using
an extramedullary guide, the level of resection, as a
rule, 6-10 mm from the apex of the preserved articular
surface). Soft tissue balances are present and assessed
in both extension and flexion.

During a clinical examination of patients, com-
plaints, anamnesis of the disease and life were clarified,
the status of organs and systems was determined, and
an orthopedic examination was performed.

When studying the patient's complaints, special at-
tention was paid to clarifying the localization, nature,
severity and dynamics of pain in the knee joint.

Separately, the ability to self-service (putting on
clothes and shoes, using the toilet, getting in and out of
vehicles) and movement (the duration of painless walk-
ing around the apartment and outside it, on a smooth
and uneven surface, up stairs, the need for additional
support and extraneous help).

The study of the orthopedic status began with a
study of the patient's gait, the presence of lameness and
the need for additional support (crutches or a cane), it
was found out how the patient sits down and gets up
from a chair, how he goes up and down the stairs.

A comprehensive assessment of the function of the
knee joint affected by the degenerative-dystrophic pro-
cess was performed before treatment and in the long-
term follow-up period using the following scoring
scales, characterized by high degrees of reliability, re-
liability, sensitivity to changes, specificity, and repro-
ducibility:

- WOMALC scale (Western Ontario and McMaster
University Osteoarthritis Index) [2];

- KSS scale (Knee Society Score) (Insall J.N. et al,
1989; Liow R. et al, 2000) [4,6].

The WOMAC scale was proposed to study the ef-
fectiveness of non-steroidal anti-inflammatory drugs

(NSAIDs) used in the treatment of patients with de-
forming arthrosis (Bellamy N., 1988). Subsequently, its
effectiveness and reproducibility were confirmed to
evaluate the results of reconstructive surgical interven-
tions on the knee joint. The WOMAC scoring scale
consists of 24 questions divided into three sections:
pain (5 questions), stiffness. (2 questions) and function
(17 questions). The patient, answering questions,
chooses the answers that best describe his condition in
a five-point system: no (zero points), mild (1 point),
moderate (2 points), pronounced (3 points), very strong
(4 points). Therefore, an increase in the total number of
points indicates a deterioration in the functional state of
the knee joint.

The KSS scoring scale was developed in 1989 and
then modified in 1993 by the American Society for
Knee Surgery as an improved version of the HSS scale
(Hospital for Special Surgery Clee Score), which was
widely used in North America in the 70-80s of the last
century (Insall JN et al, 1989)

KSS consists of three sections. The first section
(Knee Score) is based on the assessment of pain, range
of motion and stability, the severity of flexion and ex-
tension contractures, as well as the axis of the limb.

The necessary information is collected during the
history and examination of the patient. The second sec-
tion (Knee Function Score) is based on data obtained
by clarifying the patient's complaints: walking on a flat
surface, climbing and descending stairs, the need for
additional support. The third section, based on the clin-
ical categories of the patient, allows you to assess
whether motor activity is limited by damage to other
joints or other comorbidities. As knee function deterio-
rates, the total score decreases.

Using the above scales, the function of the knee
joint was assessed in the preoperative period, three, six
and twelve months after the operation.

The generally accepted system for evaluating the
result (excellent, good, satisfactory and unsatisfactory)
corresponded to a certain number of evaluation points
on the scales used.

Correspondence of the scoring of the function of
the knee joint with the result of the treatment of the pa-
tient (Table 1)

Table 2.
Result Scales, points
WOMAC KSS
Excellent 0-14 100-85
Good 15-28 84-70
Satisfactory 29-38 69-60
Unsatisfactory More than 38 Less than 60

Excellent result: pain is absent both at rest and dur-
ing exercise, the limb is fully supportable, there is no
lameness, the axis of the limb is correct, the joint is sta-
ble, the range of motion in the joint is full.

Good result: no pain at rest, discomfort may occur
after a long walk, no lameness, the axis of the limb is
correct, the joint is stable, and the range of motion in
the joint is 180-70 degrees.

Satisfactory result: periodic pain at rest and mod-
erate when walking for short distances, range of motion

in the joint is less than 10, but more than 70 degrees
(extension up to 180-170 degrees, flexion up to 100-80
degrees), the limb is supportable, violation of the axis
of the limb in the frontal plane is no more than 5 de-
grees.

Unsatisfactory result: constant pain in the knee
joint at rest, increasing with minimal load, the need for
additional support when walking, especially when go-
ing up and down stairs 1, frontal deformity more than 5
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degrees, flexion contracture more than 10 degrees,
range of motion less than 70 degrees.

Results and discussion. After 12 months of fol-
low-up, patients were evaluated using the Knee Society

Score (KSS), the Functional Knee Society Score
(FKSS), and the Womac scale.

Table 2.

The results of assessing the function of the knee joints using various scales and methods before surgery and 12
months after surgery

Test Main group, n=62 Control group, n=62
KSS Before surgery 23+10.2 22.345.7
After surgery 85.7+£8.6 84.3£10.1
FKSS Before surgery 41.8£114 56.1+5.5
After surgery 91.347 89.3+7.4
Womac Before surgery 66.7£7.2 65.245.5
After surgery 11.7£3.9 13.6£5

As a result of the evaluation of the obtained data,
we were unable to identify a significant difference be-
tween the studied groups of patients in the functional
state of the knee joints after surgery (p>0.05).

In our series, navigation-assisted surgery using the
ligament reference approach not only decreased post-
operative alignment outliers but also resulted in supe-
rior clinical and functional post-operative outcomes.
The development of navigation systems should be ori-
ented towards less invasive TKA, resulting in better pa-
tient recovery, as well as cost reductions and system
simplification to allow greater dissemination of this im-
portant equipment [9].

At midterm follow-up, computer-assisted surgery
(CAS) did not result in substantially higher functional
outcome or patient-reported quality of life [7].

The therapeutic significance of this research is that
it adds to the data that controlled flexion gap increase
is an important component in improving flexion and pa-
tient-reported outcome (PRO) following a posterior
carucate ligament (PCL) sacrifice deep-dish TKA [5].

There were no differences in long-term survival,
implantation accuracy, clinical outcome, or scoring re-
sults 12 years after surgery [2].

The computer-assisted total knee arthroplasty
(CATKA) procedure has a low complication rate and
can improve patient outcomes (TKA). (CATKA), par-
ticularly the image-based method, may minimize in-
hospital problems and transfusions without substan-
tially increasing hospital expenditures or duration of
stay. Large prospective trials with extensive follow-up
are needed to confirm the potential advantages of
(CATKA) [8].

Conclusion. According to the literature, computer
navigation leads to better treatment results and greater
patient satisfaction with surgical intervention; however,
in our observation of sensitivity, no difference in the
assessment of the KSS, FKSS, and Womac scales be-
tween the main and control indicators was revealed,
which can be attributed to a short postoperative follow-
up period.
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ABSTRACT
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The ultrastructural morphology of perineurial cells had been examined in the capsular elements of dorsal root
ganglia of rats. The material prepared for investigation taken from the proximal part of the spinal nerve at different
levels of spinal cord. The object were dorsal root sensory ganglia of white rats. Investigation ultrastructural prop-
erties of perineurium is important because its maintains physical barrier as well as stable homeostatic condition in
the peripheral nerve, also in dorsal root ganglia. The main composition of blood- nerve barrier formed by perineu-
rial barrier, that protected nerve fibers (axons) from toxic substances. Under light and electron microscopy studies
revealed the main cellular component of perineurium is perineurial cells and investigated its detailed ultrastructural
peculiarities. We found that perineurial cells modulate their cytoplasmic structure to perform their barrier function.
Morphological observations identified that perineurial cells contained a lot of number pinocytotic vesicles espe-
cially in face to face side of it and that shown participation of it in mediate active transcytotic transport.

Keywords: dorsal root ganglia, capsule, perineurial cells, ultrastructure, transmission electron microscopy.

Introductions. Spinal nerve roots (ventral and
dorsal) emanated from spinal horns in spinal cord; by
joining of roots formed peripheral nerves, comprising
sensory, motor, autonomic nerve fibers and its covered
by connective tissue layer that extension from the me-
ningeal layer (dura mater, arachnoid, pia mater). On the
way of dorsal roots situated accumulation of pseu-
dounipolar neuronal cell bodies known as dorsal root
ganglia. Axodendritic extension of these neurons cov-
ering with Schwan glial cells called nerve fibers, which
divided into myelinated and unmyelinated [1, 2]. Dor-
sal root ganglia surrounded by capsule. Capsule com-
posed of an outer collagenous epineurium and inner
perineurium. Perineurium consisting of multiple con-
centric layers of specialized epithelioid myofibroblasts
that surround the innermost endoneurium, which con-
sists of myelinated and unmyelinated axons embedded
in a looser meshwork of collagen fibers [3, 4]. Endo-
neurial homeostasis is achieved by tight junction-form-
ing endoneurial microvessels that control ion, solute,
water, nutrient, macromolecule and leukocyte influx
and efflux between the bloodstream and endoneurium,
and the innermost layers of the perineurium that control
interstitial fluid component flux between the freely per-
meable epineurium and endoneurium [5, 6].

Aim. The aim of this study was to investigate the
morphological ultrastructural properties of perineurial

cells composing the inner layer capsule surrounding the
dorsal root ganglia and relation its structure with its
function.

Materials and methods. In this study, object of
research was used dorsal root ganglia from 20 adult
male rats with a weight of 180 - 200 grams. The animals
were secured in a standard laboratory in pathogen-free
condition. All procedures complied with the Principles
of Laboratory and Animal Care established by the
Azerbaijan Medical University.

The animals were deeply anaesthetized with keta-
mine (Nembutal) and divided into 2 groups; from first
groups animals the tissue blocks prepared by immer-
sion method (without washing the vessels); the vessels
of second groups animals were washed 1 minute at a
pressure of 80 mm Hg with Hank’s solution by catheter
administered to the initial part of aortic arch; and per-
fused transcardially with a solution containing 2% for-
maldehyde, 2% glutaraldehyde and 0.1% picrin acid
prepared in phosphate buffer (pH 7.4). The perfusion
lasted 25 minutes at a pressure of 80 mm Hg. After in
both groups animals a spinal canal was opened and dor-
sal root ganglions were removed from the soft tissue,
then postfixed in 1% osmium acid solution during 2
hours in phosphate buffer. Afterwards specimens were
washed in distilled water, dehydrated in alcohol, em-
bedded in Spurr, Epon - Araldit medium and prepared
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blocks according to general methods accepted in elec-
tron microscopy [7]. Obtained from blocks on ul-
tratomes Leica EM UC7 semithin sections (thickness 1-
2um) were stained with methylene blue, azure II and
basic fuchsine or with toluidine blue; after examination
with Latimet (Leitz) microscope necessary parts of im-
ages were taken on Pixera (USA) digital camera.

In addition, gained silver and gold ultrathin sec-
tions from same blocks were stained with 2% uranyl
acetate solution, then in 0.6% lead citrate made in
NaOH 0.1N solution; each section was carefully exam-
ined under the 80-120 kV in Transmission Electron Mi-
croscope JEM-1400 (Jeol, Japan), photographed at dif-
ferent magnification and received the electron micro-
graphs. This procedure continued until the block had
been used.

s £ .

{

Results and discussions. The connective tissue
layer (dura matter, arachnoidea, pia matter) surround-
ing the spinl cord extended to the periphery (peripheral
spinal nerve), covered DRG and collectively called the
capsule of the DRG. On the figure 1 demonstrated a
part of DRG with its capsule under light (A) and elec-
tron microscope (B). As can be seen from the slide, that
made by the immersion method, clearly visible accu-
mulation of neurons in different size (small, medium,
large) and different staining properties (lightly and
densely); also seen surrounding the neurons a capsule
of ganglion composing of densely stained, flattened
structures, collagen fibers, which are sharply interlock-
ing. Onhistological slide between neurons visible mye-
linated and unmyelinated nerve fibers, lumen of blood
vessels with blood formed elements. On ultrastructural
slide with arrowhead shown axonal hilllock that ema-
nating from cell body of pseudounipolar neuron.

Figure 1. crscoplc (A) and ultrastructure (B) of capsule and nerve elements of the spinal sensory ganglion, that

made by the immersion method. Explanation given in text. Semithin section (A), electronogramma (B). Stain: A -
methylen blue, azur 1l and basic fuscin; B — uranil acetat and lead citrate. Magnification: A 20um, B 10um.

In both light (fig. 1a) and under a small magnifi-
cation on electron microscopes (fig. 1 b), it is difficult
to determine the compatibility, composition or differ-
ences of the structural elements containing in the cap-
sule (shown with red arrow on both slide), due to prep-
aration of histological slide by immersion method.

The capsule of DRG composed of two layer: outer
and inner. Outer layer known as epineurium, epineuria
or epineurial layer that consists of mostly collagen fi-
bers; inner layer composed of mesenchymal originating
perineurial cells (form perineurium) [1]. We revealed

on intravenous perfusion fixation preparations (fig.2),
the outer layer — epineurium consisting of dense colla-
gen fibers (mostly type | collagen), blood vessels
(shown in both slide). In addition, in fig. 2b inside epi-
neurium clearly visible lymph vessels and thin walled
veins, individual fat cells and some elements of loose
connective tissue. The inner layer of capsule appears
under a light microscope as a thin strip of dark color
(shown by the arrows 2 a, 2 b) because it is composed
of extremely dense cells by name perineurial cells.
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Figure 2. Semithin section obtained by intravascular perfusion of dorsal root ganglia of rat. The explanation
given in text. Stain: A - methylene blue; B - azure Il and basic fuchsine. Scale bar 50um in both slide.
Abbreviation: Epi-epineurium, Per-perineurium

The perineurium plays an important role in main-
taining the integrity, stability of the internal peripheral
nerve environment by creating a physical barrier, that’s
why the morphological investigation of perineurium
(its cellular component - perineurial cell) is necessary.

Ultrastructural examination of the perineurium
shows that it is composed of flattened cells, by name

3

; P 3 AR
Fig 2. Ultrastructure of perineurial cells com

posing

perineurial cells, arranged in number 5-8 layers sur-
rounded on both sides by a basal lamina (fig. 3a, b, c,
d). It should be noted that the thickness of these cells
reaches 950 nm only in the nuclear and paranuclear re-
gions (fig 3a), but does not exceed 250 nm in the re-
maining thinnest peripheral parts of it (fig 3b, d).

tent of central nucleus located region (A), paranuclear peripheral region (B, C, D). The explanation given in
text. Stain: uranil acetat and lead citrate. Magnification: 500 nm in all electronograms. Abbreviation: PC - peri-
neurial cell; NPC —nucleus of perineurial cell; CPC- cytoplasm of perineurial cell; BM —basal membrane.
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This indicates that the perineurial cells belong to
an extremely flattened cell type. In the paranuclear
parts of perineurial cells are revealed mitochondria
(shown by a single axis in fig. 3a), cisterns of granular
endoplasmic reticulum and Golgi network (shown by a
double arrow in fig. 3a), lysosomes, free ribosomes
(fig. 3a). In some peripheral regions of perineurial cells
observed relative thickness of the cytoplasm because of
in these parts situated mitochondria with some special
cristae (marked with a single axis in fig. 3c). The
branching thin cytoplasmic processes of this cells also
coated by an external basal lamina (fig. 3b, 3d). The
most characteristic peculiarities of the peripheral parts
of these cells is the presence many number vesicles in
contact with their luminal and abluminal surfaces (fig.
3d). That indicated participation of perineurial cells in
active transcytotic transport. Occasionally, in addition
to fused caveolas with plasma membrane, in the cyto-
plasm of the peripheral parts of perineurial cells are de-
tected free caveolae, clathrin-coated pinocytotic bub-
bles, section of cisterns of granular endoplasmic retic-
ulum, and free ribosomes. One of the most noticeable
features of perineurial cells belonging capsule of the
DRG is that they are possess many processes, except
only for the inner layer facing to the endoneurial area.

Conclusion. These experience about ultrastruc-
tural properties of perineurial cells, studying in animal
model, increase our knowledge and understanding
about it function in maintaining the integrity of the in-
ternal peripheral nerve environment by creating a phys-
ical barrier. That barrier under different patological and
physiologic condition, limits the entry of biologically
active substances, infectious agents, toxins, some ions
and blood-borne cells into the nerve bundles. Also
helping to recommend a specific therapeutic applica-
tion for chronic peripheral neuropathies and neuro-
pathic pain.

This work is implemented basing on financial
support of the Science Development Foundation un-
der the President of the Republic of Azerbaijan. Qrant
Ne EIF-2011-1(3)-82/44/3-M-6.
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AHHOTALUA

B paboTe u3/10KeHBI Pe3yIbTaThl KOMIUIEKCHOTO HCCIIEMOBaHUs (hapMalleBTHYeCKOro peiHka KpacHomap-
CKOT'0 Kpasi [0 YCTaHOBJICHHIO OCHOBHBIX TEHJICHLIUH ()OPMUPOBAHUS aCCOPTUMEHTA NPOTUBOTYOEPKYJIE3HbIX Jie-
KapCTBEHHBIX IPENapaToB, UCHOIB3YEMBIX U KYpCOB XHMHOTEpAaNuu OOJBHBIX TyOEpKylie30M IO METOJUKE
«DOTS». IIpu 3TOM H3y4eHa CTPYKTypa KaXKI0# TPYIIBI HCCIEAYeMO HOMEHKIATYphl JIKapCTBEHHBIX Ipera-
paToB, I'’ZI€ B KAUYCCTBC OCHOBHBIX XapPaKTEPUCTUK 6I)IJ'II/I BI)I6paHI)IZ MEXKAYHApPOAHbIC HEMTATCHTOBAHHBIC HAMMECHO-
BaHMs, TOPTOBbIC HAUMCEHOBAHUSA, CTPAHBI-TIPOU3BOANTEIIN, (I)I/IpMBI-HpOI/ISBOI[I/ITeJH/I, (I)OpMBI BbIITYCKaA 1 3aKyIlO4-
HBbIC LICHKI.

ABSTRACT

The paper presents the results of a comprehensive study of the pharmaceutical market of the Krasnodar Ter-
ritory to establish the main trends in the formation of an assortment of anti-tuberculosis drugs used for chemother-
apy courses for tuberculosis patients according to the "DOTS" method. At the same time, the structure of each
group of the studied nomenclature of medicines was studied, where the following were selected as the main char-
acteristics: international nonproprietary names, trade names, manufacturing countries, manufacturing firms, forms
of release and purchase prices.

KaioueBble ciioBa: TyOepKyle3, NPOTUBOTYOEpKyJIe3Hble JIEKapCTBEHHBIE Npenapartsl, Meroauka DOTS,
MIPOTUBOTYOEPKYJIE3HbIE TUCTIAHCEPHI, AITEKH.

Keywords: tuberculosis, anti-tuberculosis drugs, DOTS methodology, anti-tuberculosis dispensaries, phar-
macies.

Brenenne.

Mo 3akmouenuto 3xcneproB BeemupHoit opranu-
3aIMH1 3]]paBOOXPAHEHHSI, PEXKHM XUMHOTEPAHH O0JIb-
HBIX TyOepKyne3oM mpusHaeTcs 3((eKTHBHBIM, eCIi
obecrieunBaeT yHHYTOXKEHHE TyOEpKyIe3HOH MaJ0IKu
y 85 % OONBHBIX, BBIIEIAIONINX MUKOOAaKTEpHUHU TyOep-
kyneza. C astoi memsto, BecemupHOi opranmszanueit
3/IpaBOOXPAHEHHUS COBMECTHO ¢ MeXayHapOTHBIM CO-
1030M 10 00phOe ¢ TyOepKye30M MpeioskeHa METO-
muka Directly Observed Treatment Short (DOTS) - ko-
POTKOTO Kypca JiedeHusl TyOepKyses3a IOJA CTPOTUM
HaOmroeHueM [6,8].

OCHOBHBIM NOJXOJOM IS JIeUeHHsT TyOepKyJie3a
o meroauke DOTS, ykazaHHBIM B TOM YHCJIE U B POC-
CHHCKMX HAI[MOHAJBHBIX PEKOMEHIAIMAX, SIBIISETCS
KOMOMHHMpOBaHHE TPOTHBOTYOCPKYJIE3HBIX JieKap-
ctBeHHbIX npenapatos (ITTJIIT) B TeueHue Bcero Kypca

JICUEHUs], IPHUEM KaXKA0H 1036l IEKAPCTBEHHOT O pena-
para (JIIT) ocymecTBisieTcst peryssipHO 1101 HaOuIoe-
HUEM MEIMIUHCKUX paOOTHHKOB. [4,5].

ITpu nasnauenuu IITJIII yuutsiBaeTCs HANIM4KE y
00JIBHOTO JIEKAPCTBEHHON YCTOWYMBOCTH — PE3UCTEHT-
HOCTH MHKpoopraHuzMmos. Ilo pexomenpanusm MuH-
3npaBa Poccuu HMCIONB3YIOTCS HECKOIBKO PEXUMOB
JedeHus] TyOepKyiie3a, BKIIOYAIOIINX CXEMBI, CTaH-
JApThI U pexuM nedenus 1o metoguke DOTS. KomoOu-
Hanuu IITJIII, no3upoBKa M KpaTHOCTb UX INpPHEMA,
CPOKM JIEUECHHUSI ONPEAECISIOTCA B 3aBUCHUMOCTH OT
¢dopmsl TyOepkynesa [2,3,7].

KauecTBo j1eueHust 60JIbHBIX TyOEpKyJI€30M 3aBH-
CHT OT palMOHAIBHOTO nojodopa HeoOxoxumbIx JIIT u
TIOCTOSTHHAS IOCTYIHOCTB JUISL CTAMOHAPHBIX U aMOy-
JIATOPHBIX OOJIBHBIX, YTO U SIBJICTCS aKTyalbHBIM IS
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(hapmarneBTHUeCKHX opraHu3anuid [1]. YuuteBas us-
JI0)KEHHOE, LIENIBI0 MCCIECJOBAaHMSA SBISUIOCH YCTaHOB-
JICHUE OCHOBHBIX TEHACHIIMH pEerHoHaNbHOTO (hapma-
LIEBTUYECKOT0 PBIHKA 10 ()OPMUPOBAHUIO ACCOPTHU-
MeHta JIII, wucnoibp3yeMbIX A KPaTKOCPOUHBIX
KypCOB XUMHUOTEPAIHHU OOJBHBIX TyOSpPKYI€30M.

Marepuaibl 1 MeTOABI.

Vcnonb30BaHbl JaHHbIE CTaTUCTUYECKOM OTUET-
Hoctu PenepanbHoro LlenTpa MOHUTOpHUHTa IPOTUBO-
JIEHCTBUS pacIpoOCTpaHeHHIO TyOepKyie3a B Poccwmii-
ckoit @eneparun, ['bY3 «MeguuuHCKHH nHPOpMAaLU-
OHHO-aHAJIUTUYECKUI LEHTP» MuHucrepersa
3apaBooxpanenust Kpacnonapckoro kpas. B nponecce
UCCIIeIOBaHUS HCIIOJIb30BaHbl METOJbl ACCOPTUMEHT-
HOTO, CTaTHUCTHYECKOr0, CUTYallMOHHOTO, TPYIIHPO-
BOYHOTO, CPAaBHUTEIBHOTO aHAJIN3A.

Pe3yabTaThl HCCJIEA0BAHNS M X 00CYKIEHHE

Jlis ycTaHOBIEHUS HEOOXOIMMOI HaIlpaBICHHO-
cTH o opmupoBanuio accoptumenta JII1, ucrnonn3y-
eMBIX JUIi KPAaTKOCPOUHBIX KypCOB XHMHOTEpaNuu
O0JIBHBIX TYOEPKYII€30M, HAMHU IIPOBECHBI HCCIIEI0BA-
HUSA B 8 NMPOTHBOTYOEpKYIE3HBIX nucnancepax Kpac-
HOZAPCKOTO Kpasi, IPU KOTOPBIX OPraHM30BaHbI alTed-
HBIe opranm3amnun, obecneunsaromue [1TJIII Bce auc-
madceppl w19 wx ¢wmanoB. OObeKTaMHU
HCCIIeI0BaHMS SIBJISUIMCH JTUCTKU Ha3HAUYeHUH B 543 uc-
TOpusiX 00JIe3HEeH CTallMOHAPHBIX OOJIBHBIX U B 376 am-
OyJaTOpHBIX KapTax OOJBbHBIX Pa3NHMYHBIMU (HOpMaMu
TyOepkye3a, 238 TOBapHBIX HAKJIaJHBIX HAa TTOCTABKY
[TTJIIT B anTe4yHbIe OpraHU3aIUU IPOTUBOTYOEPKYIES-
HBIX JUCTIaHCEpOB 3a ueThipe romga — 2018, 2019, 2020,
2021 rogpl.

[Tpn ananm3e UCHONB30BaHHBIX PEKUMOB XHUMHO-
Tepanuu TyOepKyJie3a B MPOTUBOTYOEPKYJIE3HBIX JIHC-
naHcepax KpacHomapckoro kpasi, yCTaHOBJIEHO, YTO
IPY HMCIIOJIb30BaHUU B XUMHOTEPANHMH MO METOJUKE
DOTS, 6onpubIM HazHavamuch [ITJII, B ocHOBY KOTO-
PBIX TOJIOKEHBI KIMHUYECKass 3PPEKTUBHOCTh U TOK-
CHYHOCTH (mepeHocuMocTh). Haznauennsle [TTJIIT
NPE/ICTaBICHBl OTICIBHBIMU M KOMOWHHMPOBaHHBIMH
JIIT: ocHOBHOTO — MEPBOTO psAfa: W30HHUA3MMI, puUbaM-
MHUILUH, TUPa3UHAMHI, 3TaMOYTOJ, CTPENTOMHUIMH U
PE3EPBHOTO — BTOPOTO psijia: MPOTHOHAMUJ, KaIpeo-
MHIWH U IUKIOCEPHH.

IIpoBeneHHBIE HCClIEAOBaHUS TOKA3alH, YTO Je-
yeHue O0JIbHBIX TYOepKyie30M B KpacHoapckom kpae
MPOBOJUTCA B MEAUIUHCKUX OPraHU3alUsAX — MPOTH-
BOTYOEpKYJIE3HBIX JIMCIIAHCepax: CTAalOHapax (Kpyr-

JIOCYTOYHOTO WJIM JTHEBHOTO NMpeObIBaHUs), aMOyIaTo-
pusx (TOMMKJIMHUKAX) U caHaTopusx. [IpoTuBoTyOep-
KyJe3Has Tepamnus OCYIIECTBISETCS C MHCIOIb30Ba-
nueM [ITJIII. B coorBerctBuu ¢ Pacnopsxenuem [1pa-
ButenbcTBa Poccuiickoit @exepanuu ot 12.10.2019
Ne2406-p «O6 yTBep»k AeHUM MEPEeUHs KU3HEHHO He-
00XOJMMBIX M Ba)KHEHIIHNX JICKAPCTBEHHBIX Ipernapa-
TOB JUIsl MEAUIIMHCKOTO puMeHenus: Ha 2020 roa» (¢
JOTOJIHEHNUSIMA W W3MEHEHMsIMH), B KpacHomapckom
Kpae B nepedens JIII oTiyckaeMBbIX U1l CTALIMOHAPHBIX
1 aMOyJIaTOPHBIX OOJNBHBIX IO perenTaM Bpadei Oec-
IJIaTHO, ucnonb3yroTes caepyrowmue IITJIIT anatomo-
TePaNeBTHUECKO-XUMUIECKON Kinaccuukanym
(ATX), rme J — mpoTUBOMUKPOOHBIE NpenapaTsl CH-
CTeMHOTro AeicTBusl, J04 — mpenapaTsl, aKTUBHBIE B OT-
HolleHNH MukoOakrepuit, JO4A — mpoTuBOTYOEpKY-
ne3ubie mpenapathl: JO4AA — aMUHOCATHITIIIOBAs. KUC-
JI0Ta ¥ €€ MPOU3BOIHBIE (AMHHOCAIMIIAIOBAs KUCIIOTa
— TpaHyJibl, THOQUIN3AT, pacTBOp, Tabnetku); JO4AB
— aHTHOMOTHKH (KAIlPEOMUIINH — MOPOIIOK; prudady-
TUH — KalcyJibl; pUGaMINIUH — KaICyJIbl, JTHODHUIH-
3aT, TaOJETKI;, MUKIOCepHH — Kancydisl); JO4AC — rua-
pasuzasl (M30HUA3UI — pacTBop, TabmeTkn); JO4AD —
MPOU3BOJHBIE THOKapOamuma (MPOTHOHAMHI — Tab-
netkn); JO4AK — npyrue npoTHBOTYOEpKYIe3HBIE TIpe-
naparsl (0eJaKBUIMH — TaOJIETKY; MUpa3HHAMHU]] — Ta0-
JICTKH, TEPU3MIOH — TaOJeTKH; 3TaMOyTon — Tab-
JIETKH); JO4AM - KOMOMHUPOBaHHbIC
MIPOTUBOTYOEpKYJIe3HbIE NIpenapartsl B TabiaeTkax (130-
Huazuja + JToMedIoKCcaIH + mupasuHaMu/l + 3TaMOy-
TOJ + NMUPUAOKCHH; N30HMA3H] + MUPa3HHAMUJ; H30-
HHUA3WJ + NUpasuHaMUI + pn(baMrmuHH; H30HMA3U] +
nUpasuHaMH] + pUGaMOUIUH + 3TaMOyTOJ; M30HH-
a3y + mupasuHaMug + pUPAMITUIIH + 3TaMOyTON +
MTUPHUIOKCHH; M30HUA3U/L + pr(aMINIIH; N30HUA3H] +
9TaMOyTOJI; TOME(IIOKCAIINH + MMPa3UHAMUJL + IIPOTH-
OHaMHJ + 3TaMOyTON + MUPUAOKCHH) IpEeTHA3HAYEH-
HBIE JUISI XUMHAOTEPanuu OOJIBHBIX TyOepKyJIe30M.

Hamu npoBeseH aHann3 OCHOBHOTO (IIEPBOTO)
psana u pesepHoro (Broporo) psiaa [TTJIT, ucrmomns3o-
BaHHBIX B peXUMax XxuMuorepanuu B KpacHogapckom
kpae o meroauke DOTS, o npousBoautensiM, ¢op-
MaM BBIITyCKa (TaOJIeTKH 1 KarCyJIbl) U 110 CPEJHUM Iie-
HaM II0CTaBOK B IIPOTUBOTYOEPKYJIE€3HBIE ANCIIAHCEPHI
(tabn. 1 u 2). Xapakrepucruka [1TJIII (tabnetkn u
KarcyJibl) OCHOBHOTO (TIEpBOTO) psijia, IPUMEHsIEMbIe
JUIsL XuMuoTepanuu B KpacHomapckoM kpae 1Mo MeTo-
ke DOTS mpusenena tada. 1.
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Tabmuma 1.
XapakTepucTHKa MPOTHBOTYOEPKYIIC3HBIX JICKAPCTBEHHBIX MTPEapaToB (Ta0JIETHPOBAHHBIX M KaIICYIMPOBaH-
HBIX) OCHOBHOTO (IIEPBOTO) psiJia MPUMEHAEMbIE JUIsl XUMUOTepanuu B KpacHOTapckoM Kpae 1o METOAUKE

DOTS.
HanveHnoBaHme JieKapcTBEHHOT0 IIpenapara
¢opma BbIycKa, 103MPOBKA, €. HIOM3BOMTENb, CTpaHa neHa
U3M., KOJI-BO B YIIAKOBKeE (pyo.)
H3onuna3zujg
ITAO «buocunresy, Poccus 62,62
OAO «Mocxumdpapmnpenapars! um. H.A. Cemarkoy, 51.86
Poccus '
7a6. 300mr, Ne100 AO «®Papmacunresy, Poccust 58,32
OAO «Tarxumpapmnpenapars», Poccust 64,40
AO «Yconpe-Cubupckuii xumpapmsabo», Poccust 61,00
ta0. 300mr, 1000. 00O «Poznekc papm», Poccus 435,14
1a6. 100Mr, Ne100 22,50
Tab6. 150Mr, Ne100 AO «Dapmacunres», Poccus 33,75
tad. 200mr, Ne100 45,00
IMupasunamujg

000 «Po3znexc Dapmy», Poccust 98,30
7ab. 250mr, Ne100 000 <<(DapMK0HueF;1T», Poccust 117,42
Tab. 250Mmr, Ne500 000 «DapmKonnenty, Poccus 587,10

000 «Poznexc Papm», Poccust 127,79

AO «Banenra ®apmy», Poccus 103,56
Ta6. 500Mr, Ne100 000 «O30n», Poccus 172,80
000 «Makuz-Dapmay, Poccus 94,51
000 «DapmKonnenty, Poccus 234,84

T1ab6. 500Mr, Ne500 000 «DapmKonnenty, Poccust | 1174,20
Tab. 1m.0. 500mr, Ne100 «JIunkonpH @apmaceroTrkans Jitay, Uaaus 150,22
Pudamnuumn

AQO «Dapmacunres», Poccus 41,04
AO «Basnenra ®apmy», Poccus 25,95

kanc. 150mr, No20

EZEE iggxiz ﬁzigg PVYII «benmennpenapats», Pecriybnuka benapych 1?251):23

karc. 300mr, Ne20 AO «DapmacunTesy, Poccust 65,88
AramoOyTOJI

Tab. 200Mmr, Ne100 «lpes Jlaiid Caencus IIr.JITay, Muaaus 125,00

«Ipes Jlaiidp Caencus [IBT.JITa», Mnnus 153,91

1a6. 400Mr, Ne100 AO «DapmacunTe3y, Poccust 172,80

000 «DapmKonnent, Poccust 280,80
«Ipes Jlaiidp Caencus [IBT.JITa», Mnnus 240,00
000 «DapmKonnenty, Poccus 422,00
«Ipes Jlaiidp Caencus [IBT.JITa», Mnnus 270,00
000 «DapmKonnenty, Poccus 563,00
«Ipes Jlaiidh Caencus [BT.JITa», Mnnus 350,00
000 «DapmKonnenty, Poccust 704,00

1a0, 600Mr, Ne100

Ta0, 800Mr, Ne100

Ta0, 1000Mr, Ne100

XapaKTepuCTHKa TaOJICTHPOBAHHBIX U KarncyaupoBaHHbIX Gopm [ITJIII ocHOBHOTO (TIEpBOTO) psina, IpUMe-
HSEMBIC B PEXKUMAaxX XMMHOTEpanmuu Ha tepputopun KpacHomapckoro kpas no meromuke DOTS mpuBeneHa B
TalII1. 2.
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Tabmauma 2.

XapaKTepuCTHKA IPOTHBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX IPENapaToB (TaOJIETHPOBAHHBIX U KaIICYIHPOBAH-
HBIX) pe3epBHOTO (BTOPOTO) psijia, IPHMEHsIEMBIE B peXXHMaX XUMHOTEpanuu Ha Tepputopun KpacHonapckoro

kpas no Meroauke DOTS.

HaumenoBanue JICKAPCTBCHHOI'0 Ipemapara

(dopma BbINyCKA, T03UPOBKA, €/1. HpOM3BOITEH, CTPaHA meHa
U3M., KOJI-BO B YIIAKOBKeE (pyo.)
IIpornonamun
000 «DapmKonnenty, Poccus 240,26
000 «O30n8», Poccus 294,45
Ta0. 11.01.0, 250mr, NeS0 «Cnmrrexke @apma [IBT. JITn.», Maans 180,69
AO «Papmacunresy, Poccust 282,31
«JInnkonpH @apmaceroTrkan3 Jitoy, Maaus 156,99
Tab. 1.0, 250wr, Ne30 «IIpomen 3KCngTC IsT.JITA», UHANS 128,18
000 «PapmKonuent», Poccust 480,52
AO «Dapmacunresy, Poccust 564,00
126. 11.11.0, 250mr, Ne100 AO «BaJE)eHTa dapmy, Poccust 346,90
«JIunkonpH @apmaceroTukans Jitoy, Uaaus 285,97
1a0. 1.0, 250Mmr, Ne100 «JTrorun JItoy., Muagus 450,00
Tab. 1.1.0, 250mr, Ne500 AO «DapmacunTesy, Poccust 2685,00
Ta0. 11.0. 250Mr, Ne500 «JIroriuu JITny., Maaus 2150,00
Tab. 1m.0. 250mr, Ne1000 «JTrorun JItoy, Uaaus 4100,00
ukJjocepun
AO «Banenra ®apmy», Poccust 4448,63
«M.JIx. buodapm It JITI), UHAMs 4407,87
«JIok-bera ®apmackrotukaic (1) [Isr.JItn», Maaus 4320,00
karc. 250mr, Ne100 3A0 «buokomy», Poccust 4469,07
000 «Poznekc @apmy, Poccust 4730,51
000 «DapmKonnent, Poccus 3575,00
AO «Yconbe-Cubupckuii xumbapmsasoay, Poccust 3357,00
000 «O30n», Poccus 1808,28
karc. 125mr, Ne100 000 «DapmKonnent, Poccus 1780,00
AO «Yconbe-Cubupckuii xumdapmsabory, Poceunst 1678,00
000 «O30n», Poccus 7000,00
karic. 500mr, Nel00 000 «DapmKonnent, Poccus 7120,00

3atem, Hamu ObLT ipoBeieH aHanmu3 [TTJIIT ocHOB-
HOTO (IIEpBOT0) U Pe3epBHOrO (BTOPOro) psAma, Mpen-
CTABJICHHBIX B MHBCKIIMOHHBIX (bopMax BbIITyCKa, 110
MPOU3BOIUTENSAM U (POPMaM BBINTyCKa, U CPEAHUM Iie-

HaM TOCTABOK, UCIOJIb3YEMBIX B PSKUMaX XUMHOTEpa-
nuu 110 Metoauke DOTS, npuMeHseMbIX BO (TH3HAT-
PHUYECKHUX MEIWIUHCKUX opranusaiusx KpacHomap-
ckoro kpas (Tabm. 3 u 4)

Tab6muma 3.

XapakTepuCcTHKa MHBEKIIMOHHBIX IPOTHBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX IIPETIapaToB OCHOBHOTO (IIEPBOTO)
psizia, IpUMEHsIeMbIE B peXXMMax XUMHOTepanuy Ha Teppuroprn KpacHonapckoro kpas o merojuke DOTS.

HanmeHoBaHHe JIEKAPCTBEHHOTO Npenapara

¢opma BbITyCKa, 103NPOBKA, [IpOM3BOTENb, CTPaHa neHa
€/l. M3M., KOJI-BO B YIIAKOBKeE (py6.)
H3onna3zun
ITAO «buocuntesy», Poccus 33,23
P-p ISl UHBEKLIUH, OAO «lanpxumpapm», Poccust 33,50
100mr/ma, Smi, ammynsl Nel0 | OAO «Mocxumdapmmpenaparst uM. H.A. Cemamiko», Poc- 2776
cust '
Pudamnuumun
N PVII «benmeanpenapate», Pecriybunka benapych 538,00
modunmzat st HHPY3HH,
150 mr, axors Nel 0 «CanmpxuBanu [Tapanrepan Jlumurteny, Muans 530,50
IMAO «Kpacdapmay, Poccus 557,04
nauodunmusat 1t uHpy3ui, «Canmxusanu [lapanrepan Jlumuteny, Maaus 1548,50
300 mr, dmakonst Nel0 ITAO «Kpacdapmar, Poccust 1520,00
HH:%“;??;)THEESHP:(RZTEM’ ITAO «Kpachapmar, Poccus 2415,95
nroGuIn3aT 1t HHY UM, «CanmxuBanu [lapanrepan Jlmmuren», Manns 3548,50
600 mr, durakonst Nel0 ITAO «Kpacdapmar, Poccust 3650,30
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CTpenToMUIMH
MTOPOIIIOK,
500 mr, daxomnt NoSO OAO «Cunres», Poccus 210,60
TTOPOTIOK, OAO «Cunresy, Poccus 343,53
1000 mr, pmaxonsr Ne50 AO «bnoxumuky», Poccus 321,02

Janee ObLI MPOBEJCH aHANNW3 OCHOBHOTO psijia

IITJIIT pe3epBHOTO (BTOPOTO) psijia A1 XUMHOTEPANIUU
B KpacHonapckom kpae no meroauke DOTS, koTopsrit

1o ¢opmaM BBINYCKa NPEACTABICH MHBEKIMOHHBIMU
JIeKapcTBEHHBIMU (popMamu (Tadir. 4).

Tabmnuwa 4.

XapakTepuCTHKa HHBEKIIMOHHBIX IIPOTHBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX MIPENapaToB pe3epBHOrO (BTOPOro)
psifa npuMeHsieMble 11 xumuoTtepanuu B KpacHogapckom kpae o Metoauke DOTS.

HaumeHoBaHHE JIeKAPCTBEHHOT0 Mpenapara
¢opma BeITIyCKa, T03HPOBKA, €]1. HIpOM3BOMTENb, CTPaHa meHa
H3M., KOJI-BO B YIIaKOBKe (pyo.)
Kanpeomuuun

MIOPOIIIOK, ITAO «Kpacthapmay, Poccus 19250,00
500 mr, ¢makonsl, Ne50 AO «bnoxumuky», Poccus 15765,00
MIOPOIIIOK, ITAO «Kpacthapmay, Poccus 21250,00
750 mr, dpmakonsl, Ne50 AO «bnoxumuky», Poccus 23647,50
TTOPOTIOK, ITAO «Kpacthapmay, Poccus 25906,67
1000 mr, pmaxorsr Ne50 AO «bnoxumuky», Poccus 31530,00
1000 ;?f’g;;?jﬁ;” Nod0 PVYII «benmennpenapate», Pecrrybnmka benapych 8714,36

[Ipu BBIOOpE PEKUMOB XUMHOTEpAHU OBLIH
YUTEHBI JaHHbIE 00 MHTECHCUBHOCTH alleTHIMPOBAHUS:
MeJICHHBIC alleTUIIATOPHI — H30HUA3U, pUPaMITAIINH;
W30HUA3MJ, O3TaMOYTON; H30HHMA3UA, pUaMIUIIMH,
CTPENTOMHUIINH; OBICTPHIC AllCTHIISTOPHl — H30HUA3H],
puaMIUIH, THPa3HHAMUA; U30HUA3UM, CTPEITOMHU-
[UH, THPa3uHAMUN;, U30HHA3HI, dTaMOYTOI, MUpa3H-
HaM#J. BOTBHBIM ¢ GBICTPHIM THUIIOM aIleTUIHPOBAHUS
HasHayaroT Te ke komOmuHanuu IITJIII, HO B KOM-
TUIEKCE ¢ MUPA3HHAMUIOM, KOTOPBIN CIIOCOOCTBYET 3a-
MeJUICHUIO BbiBeeHUs U3 opranusma IITJIII u ycunu-
BaeT JICUCOHBIN YPPEKT.

Hamu nposenen ananu3 HasHaueHuit [ITJIII

OOJBHBIM, Y KOTOPBIX OBUT BEISBIICH TyOepKyIe3 ¢ Oax-
TEPUOBBIICTICHUEM.

B pesynbrarte mccienoBaHus BBISIBICHO, YTO KO-
JIMYECTBO MAIMEHTOB MEPBOM IPYIIBI OOJIBHBIX C BIIEP-
BbIE BBIBICHHBIM TyOEpKYJIe€30M C OaKTEepHOBBIAEIE-
HHEM cocTaBmiIo 637 yenoBek. Jlanee HaMu paccuu-
TaHa CTOMMOCTb XHUMHOTepanmuu TyOepkynesa y |
(mepBoii) rpynmbl OOIBHBIX C BIEPBBIC BBHISBICHHBIM
TyOepKyIe30M ¢ OaKTepHOBBIACIEHHEM B ITPOTHBOTY-
Oepkyne3HbIX naucraHcepax KpacHomapckoro kpas.
DuHaHCOBBIE 3aTPaThl HA KypC XUMHUOTEpanuu s 637
OOJIBHBIX TIPENICTABIICHBI B Ta0II. 5.

TabGmuma 5.

DuHaHCOBBIE 3aTPATHl Ha JEKapCTBEHHOE oOecriedeHrne O0IBHBIX U3 MEPBOM IPYyMIBI OOJIBHBIX C BIIEPBHIC BHISIB-
JICHHBIM TyOEpKyJe30M ¢ OaKTEpHOBBIICIICHUEM, COTTIACHO PEKUMY XHMMHUOTEPAIIHH.

CronmMocTh
HaumeHoBaHMsA KOMOMHHMPOBAHHBIX NPOTHUBOTY0EpPKYJIe3HbIX JeKap- Tepanuu CyMMa. DVG
CTBEHHBIX NIPENapaToB 1 6oabnoro, | —YMM3 PYO-
pyo.

daza Tepanuy, JeKapCTBEHHBIE MPENapartsl / IPOJ0JKUTENBHOCTh, YUCTOTA, KOJIMYECTBO /103

unteHcuBHast, HRZE / 2 mec., exxeaHeBHO, Bcero 60 103

H-U3zonuasud + R—Pugamnuyun + Z—I[upazunamuo + E-Omambymon | 784,20 | 499 535,40
wim uHTeHcuBHass, HRZS / 2 mec., exxequeBHo, Bcero 60 103
H-Hsonuasud + R—Pugpamnuyun + Z—ITupasunamud + S—Cmpenmomuyun___| 926,40 | 590 116,80
nponomkernus, HR / 4 mec., exxeaneBHo, Bcero 120 mo3
H-H30nuasud + R—Pugpamnuyun | 1094,40 | 697 132,80
nian npojoinkeHusi, H3R3 / 4 mec., 3 pa3a B Henenro, Bcero 48 103
H—M3onuasuo + R—Pugamnuyun | 250,56 | 159 606,72
npoaonkerns, HR / 6 mec., exxenneBHo, Bcero 180 103
H—M3onuaszuo + R—Pugamnuyun | 939,60 | 598 525,20
nian npojoinkeHusi, H3R3 / 6 mec., 3 pa3za B Henenro, Bcero 60 103
H-Usonuazud + R—Pughamnuyun I 313,20 | 199 508,40

npogomxennsi, HRE / 6 mec., exxeaneBHo, Bcero 180 mo3

H-Usonuazud + R—Pugamnuyun + E-Omambymon

| 1668,60 | 1062 898,20

nu nponosnkeHusi, H3R3E3 / 6 mec., 3 pa3a B Hezento, Bcero 60 103

H-Usonuazud + R—Pugamnuyun + E-Omambymon

| 556,20 | 354 299,40

I'me H3R3, H3R3E3 — mudpa BHU3Y 10ciie OYKBBI 03HAYAIOT, CKOJIBKO pa3 B TCUCHUE HEACTH OOJBHOI NOJKEH

npunumats [TTJIIT.



Sciences of Europe # 87, (2022)

51

B pexume tepanuu B I rpynme O0NbHBIX B ¢aze
«MHTEHCHBHAsI TEpaNys» OJHOBPEMEHHO B TEUCHHUE HE
MeHee JIByX MECSIEB UCIONIb3YIOTCs 60 103 — YeThipe
[TJIL: w3onmasun/H, pudamnuums/R, nupaznHa-
Mu/Z v 5TamOyTos/E nnu crpentomunus/S. 3ateM, Ha
OCHOBaHHMHU PE3YJIbTaTOB JICYEHHUs] OOJILHOTO W IOJIy-
YEHHBIX MCCIICAOBAaHUM, 10 PELIeHHI0 BpayeOHOI Ko-
MUCCHH IIEPEXOAT K (ha3e IPOJOIDKESHUS Teparuy WiIx
BOCCTAHOBJICHUSI — KOHTUHYAallUH B TCUCHUH UYETHIPEX
MecsmeB 30 103 mpu TyOepKyIie3e OpraHOB JBIXaHUSA U
IIECTH MECALIEB IPY MHBIX 32a00JIeBaHUAX TYOCPKyJIe3a,
OCHOBY neueHus coctaBisitor a8a [ITJII, ato pudam-
murmH/R nmm stram6yTo/E u m3onmazmm/H.

[Tpn npoBeneHny aHamM3a CTOMMOCTH Kypca XH-
MUoOTepanuu y 637 GOJbHBIX C BIEPBbIE BHISIBICHHBIM
TyOepKyJe30M, KOTOPHIH ObUI ompenesicH OakTepuo-
CKOMMMYECKUM METO/I0M (Ta0i1. 5), ObLJIO YCTaHOBIICHO,
4yT0 HamboJiee JOPOTOCTOAIIMI Kypc XHMHOTEparuu
cocraBuia cymmy 1668,60 py0. Ha 1 OosnbHOrO. XH-
MHOTepamus TyOepKyJie3a Ha MPOTSHKEHUN 6 MEcCsIeB,

eXeHEBHO, BKIToUana komouHanuto nmpuema JIIT Nzo-
Huasua+Pudammumma+ITamoyTon Bcero 180 mo3 Ha
cymmy 1 062 898,20 py0., paza mpooKeHHs ICUCHUS
komOuHarwei [1TJIT N3onunazuat+Pudamnuims, B Te-
yeHue 4 mec., 3 pasa B HeJelo, Bcero 48 1103, 4TO B
LICHOBOM BBIpaXkeHHH cocTaBisier 250,56 py0. Ha 1
00JIHOTO cocTaBHia Ha cymmy Oromkera 159 606,72
pyb.

JlanpHEHIINM aHaIn3 MOKa3aja KOJHMYECTBO BTO-
poii rpymmel OonmpHBIX, paHee mpuHUMaBmue [ITJIIT
6oJee 0THOTO MecsIIa: IoCIe IIepephIBa JeueHs OoJiee
4yeM Ha JiBa 1 OoJiee MecsIa; HaTMIre PelrInBa COCTa-
Bmyio 411 denoBek

CrouMOCTh Kypca XUMHOTEpanuu TyOepKyJes3a y
Il (Bropoit) rpynmsl OOJBHBIX paHee NPHHUMABIINE
IITJIIT Gonee ogHOTO Mecsia: MOCie MepephiBa Jeue-
HUsI OoJiee ueM Ha JiBa U OoJjiee Mecsla; HaIUuue pery-
JIMBa B IPOTHUBOTYOEpPKyIe3HbIX nucnaHcepax KpacHo-
JapcKoro kpas. GUHAHCOBBIC 3aTPaThl HA XUMHOTEPa-
muro 171 411 OONMBHBIX MPEICTaBICHHI B TA0M. 6.

Tab6muua 6.

@durHaHCOBBIE 3aTPATHI HA JIEKAPCTBEHHOE 00ECIICUCHNE U3 BTOPOI IPYIIIBI OOIBHBIX TYOEPKYIE€30M, COTIACHO
peXUMY XMMHOTEPAIIUU.

Croumoctb Cymma,
HaumeHoBaHMA NPOTUBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX Npenapa- Tepanum pyo.
TOB 1 6oabHOTO, Ha 411 geno-
pYo. BEK

da3za Teparmuu, JICKapCTBEHHbIC MPEnaparhl / MPOJ0IKUTEIbHOCTh, YUCTOTA, KOJHUYECTBO J103

HHTEHCUBHAs,
HRZES / 2 mec., exxeaneBHo, Bcero 60 no3 + HRZE / 1 mec., exenneBHo, Bcero 30 103

gI—I/IwHuasua + R—Pughamnuyun + Z—Ilupasunamuo + E-Omambymon + 584,70 240 311,70
—Cmpenmomuyun
H-Usonuazud + R—Pugpamnuyun + Z—Iupazunamud + E-Omambymon 392,10 161 153,10
nponovkerns, HRE / 5 mec., exxenaneBHo, Bcero 150 no3
H-Uszonuasuo + R—Pupamnuyun + E-Omambymon | 1390,50 | 571 495,50
nian npojoinkeHus, H3R3E3 / 5 mec., 3 pa3a B Hesenio, Bcero 60 103
H-Uszonuasuo + R—Pupamnuyun + E-Omambymon 556,20 | 228 598,20
npogomkennsi, HRE / 6 mec., exxeaneBHo, Bcero 180 o3
H-Msonuazud + R—Pugamnuyun + E-Omambymon | 1668,60 | 685 794,60
unu npoxoinkenusi, H3R3E3 / 6 mec., 3 pasa B Henenro, Bcero 60 103
H-Usonuazud + R—Pugamnuyun + E-Omambymon | 556,20 | 228 598,20

I'me H3R3E3 — iiudpa BHU3Y mOCiIe OYKBBI 03HAYAIOT, CKOJIBKO Pa3 B TCUYCHUE HEIEIH O0JIbHOM J0KSH MPHHUMATh

TITJIIT.

B pexume tepamun B [la rpymme 60bHBIX B (ase
«MHTEHCHBHAS T€PaNus» OJHOBPEMEHHO B TCUCHHE HE
MeHee JABYX MeCSleB HCHonb3yroTcs 60 103 msatu
ITIIT: wm3onnasua/H, pudamnunma/R, mnmpasmHa-
Mu/Z, sTamOyTos/E 1 cTpenToMuniue/S, 3aTeM, B Te-
YEHHE OJHOTO MecsAla A JeUYeHHs UCHoIb3yroT 30
no3 uetbipéx [TTJI: m3onnasun/H, pudammmmns/R,
nupasuHamu/Z u sramOyron/E. 3arem, Ha ocHOBaHMK
Pe3yIBTATOB JIEYCHUS OOJIFHOTO 1 IOJTyYeHHBIX HCCIIe-
JIOBAHMH, 110 PELICHUIO BpaueOHOH KOMHCCHH IIepexo-
JAT K (haze MPOAOIDKEHHS TePATUH B TEUSHHUH IIATH TN
IIECTH MecCsLeB Ha3HavaloT m3oHuasui/H, pudammu-
muH/R u stamOyton/E. B pexwmme tepanmm B 116
rpymnmne OOJBHBIX B (pa3e «MHTEHCHBHAS TEparus» Oj-
HOBPEMEHHO B TE€UCHHE HE MEHEe TPEeX MECAIeB HC-
noneaytorest yersipe [ITJI: nzonnazun/H, pudamnu-
1l (pudadytun)/R, mupaznnamun/Z u stamoyTon/E n
JBa-TpH pe3epBHBIX. [Ipu mpoBeneHUH aHaIU3a CTOU-
MOCTH Kypca XUMHOTEPAIMud y OOJBHBIX TyOepKyIie-
30M U3 BTOpOH rpynmsl, panee npunumMasime ITTJITT

0oJtee 0THOTO MecsIIa: IOCIIe IIepephIBa JIeueHHs OoJiee
4YeM Ha JiBa ¥ 0oJiee Mecsiia; HaInIKe PEIUIuBa B Ipo-
TUBOTYOEpKYJIE3HBIX nucHaHcepax KpacHomapckoro
kpas (Tabma. 6), ObUIO YCTAHOBIIEHO, YTO HAMMEHBIINE
3aTpaThl HAONIONAIOTCS TPU JICUCHHWH IperaparaMu
Wzonnasun + Pudpammumun + [upasunamug + Otam-
oyrou (1 mecs, exxenneBHO, Bcero 30 103) - Ha OHOTO
6ospHOTO 3aTpaumnBaercs 392,10py0, a Ha 411 Gosb-
HBIX 161153,10 py6. A HanboIbIINE 3aTPATHI — IPH JIE-
yennu M3onmnazun + Pupammunus + ItamOyTon (B Te-
yeHre 6 MecsIeB, 3 paza B Helenr, Bcero 60 103) —
1668,60 Ha 1 6ospHOTO U 685794,60 pyo.

[IpoBeneHHbIl aHaMU3 MOKa3al, YTO KOJUYECTBO
OOJIBHBIX TyOEpKYJIC30M C BICPBHIC BEISIBICHHBIM TY-
Oepkyne3oM, 6e3 OaKTepHUOBBIIENCHNS (HE OTHOCSIIN-
ecs k [ rpyrmire G0JbHBIX), BOMIEIIIAX B TPETHIO FPYIIITY
00mBpHBIX, cocTaBmwiio 1902 yenoBeka. /laHHbIe 1O pac-
YeTy CTOMMOCTHBIX 3aTPaT Ha JICKAPCTBEHHOE olecte-
yeHre 007pHBIX U3 |11 (TpeTheit) rpyIsI, COrIacHo pe-
KUMY XUMHOTEPAIIHH, IIPEICTABICHBI B Ta0JI. 7.



52 Sciences of Europe # 87, (2022)

Tabanma 7.
CTOUMOCTHBIE 3aTpaThl Ha JiekapcTBeHHOe obecrieueHrne Ha 1902 GOIBHBIX U3 TPEThEH IPyMIIBI OOJIBHBIX TYOEp-
KYJIE30M, COTJIACHO PEKHMY XUMHOTCPAIIHHY.
CronmocTh Tepa-
nuu
1 6os1bHOTO, PYO.
da3za Tepamnuu, JICKapCTBEHHbBIC MPENapaThl / MPOJOJIKUTEIBHOCTh, YUCTOTA, KOJHMYESCTBO J103
nnteHcuBHas, HRZ / 2 mec., exxeaneBHo, Bcero 60 103
H-U3zonuazuod + R—Pugamnuyun + Z—[upazunamuo | 541,20 | 1029 362,40
wiu uHTeHcuBHast, HoRy>Z, / 2 mec., 2 pasa B Heneno, Bcero 16 103
H-U3zonuazuod + R—Pugamnuyun + Z—[upazunamuo | 144,32 |
HR wm H3R3 6 HE mpogomkenus, HR / 4 mec., exenneBno, Bcero 120 103
H-Uzonuasuo + R—Pupamnuyun | 626,40 | 1191 412,80
wim npoxoikenus, H3R3 / 4 mec., 3 pasa B Hegento, Beero 48 o3
H-U3onuasud + R—Pugamnuyun | 250,56 |
nponomkenus, HE / 6 mec., exenneBHo, Bcero 180 103

HaumMeHoBaHUSI NPOTHBOTY0EPKYJIe3HBIX JIEKAPCTBEHHBIX Npena-

paTon Cymma, pyo0.

274 496,64

476 565,12

H-U3zonuazuod + E-Omambymon

| 966,60 | 1838 473,20

I'ne HoR2Z» H3R3 — nmdpa BHU3Y mocie OyKBbI 03HA4alOT, CKOJBKO pa3 B TEUCHUE HEJENU OOJbHOM JOJDKEH

npuauMars I[TTIJIL.

B pesxxume Tepanmu B 111 (Tpetseit) rpymme 60ib-
HBIX B (ha3e «MHTCHCUBHAS TEPAMHs, OTHOBPEMEHHO B
TEUCHHE HE MEHEE JIBYX MECSILIEB UCIOIb3yIoTes 60 103
yetbipéx [TTJII: m3onuasun/H, pudammumua/R, mupa-
suHamMua/Z u 3tamOyTo/E. 3aTeM, Ha OCHOBaHUM pe-
3yJIBTAaTOB JICYCHHUS OOJILHOTO U TTOJTyYEHHBIX HCCIIEI0-
BaHMH, [0 PEIICHHUIO BpayeOHOH KOMUCCHU MEPEXOIsIT
K (aze MPOIOIIKEHHs Teparui WM BOCCTAHOBIICHUS
(KOHTHHYaIlMM) B TEYCHUH [IIECTH MECSIIEB, OCHOBY JIe-
yenus coctapisitoT asa [1TJII - usonunazun/H u atam-
oytos/E. [Ipu npoBeneHnn aHanm3a CTOMMOCTH Kypca
XUMHOTepanuu Taba. 7 yCTaHOBJIEHO, YTO HaMMEHb-
IIMe 3aTpaThl HaOII0at0TCs IpH JieueHnn M3onnazun
+ Pudamnuunn + IlupasuHaMun ¢ KpaTHOCTBIO NPH-
eMa — 2 pa3a B HEJIeJIO B TeueHHe 2 Mecsies (Bcero 16
no3) — 144,32py6 Ha | GompHOTO, CyMMa 3aTpa4eHHOTO

Oromxera cocrtaBuia 274 496,64 py06. bomsmmme 3aTpar-
HBIM OKazanoch Jedenue ¢ kombunanueit 1T HU3o-
HUazug + OtamOyTon (6 MecsueB, eXEeJHEBHO, BCErO
180 mo3) - 966,60py6 Ha 1 OonBHOTO, HA CyMMY
1838 473,20 pyO.

ITpoBeneHHbII aHAIM3 MMOKA3all, YTO KOJINYECTBO
OOJIBHBIX TYOEpKYJIe30M, B TOM YHCJIC, C XPOHHYEC-
ckuMu (opmaMu TyOepkynesa, HMEIOIIME MHOXe-
CTBEHHYIO JICKAPCTBEHHYIO YCTOWYHMBOCTh, B TOM
YHCIIe OJHOBPEMEHHO K M30HUA3UIY M pUPAMIULIUHY
B IV (ueTBepToit) rpymme 60IbHBIX - cocTaBmIO 216 ye-
JoBeK. JlaHHBIE 1O pacueTy CTOMMOCTHBIX 3aTpar Ha
JIeKapCcTBEHHOE obecrnieuenue 6ombHBIX u3 IV (detBep-
TOM) TPYMIIBI, COTIIACHO PEXXUMY XUMHOTEPAITUH, IPE/I-
CTaBJICHHI B Ta0II. 8.

Tab6muma 8.

CTOMMOCTHBIE 3aTpaThl Ha JIEKAPCTBEHHOE 00ECIICYeHUE U3 YETBEPTOI rPYINbI OOJIBHBIX TYOEPKYJIEe30M, CO-
IJIACHO PEXXUMY XHMHOTEpAINNH.

CtoumMocTh
HauMeHoBaHUS MPOTUBOTYOEPKYJIE3HBIX JIEKAPCTBEHHBIX Mpenapa- Tepanuu Cymma,
TOB 1 6osbHOTO, PYO.
pYO.

da3za Tepanuu, JEeKapCTBEHHbIE MPenapaThl / POJIOIKUTEILHOCTh, YUCTOTA, KOJHMYECTBO JI03

Musanmywm 5 TITJII, K KOTOPBIM COXpaHEHA YyBCTBUTEIFHOCTh MUKOOAKTEpHil TyOepKyIe3a
untencusHast, ZEPtCapCs / 6 mec., exxenneBHo, Bcero 180 mo3

Kanpeomuyun +Cs — Luknocepun

Z-Tlupasunamuo + E-Dmambymon + Pt-Ilpomuonamuo + Cap-—

66634,20 | 14 392 987,20

Munumywm 3 ITTJII, k KOTOpBIM COXpaHEeHa YyBCTBUTEIBLHOCTh MUKOOAKTEpHl TyOepKyIe3a
nponomkenuns, EPtCs / 12 mec., exenHeBHo, Bcero 360 103

E-Omambymon + Pt-Ilpomuonamuo + Cs — Quxrocepun |

53470,80 | 11 549 692,80

B pexume tepanmu B IV rpynmne 6onbHBIX B (ase
«MHTEHCUBHAsl TEpamus» OJHOBPEMEHHO B TEUCHHE
HIECTH MecsleB ucnonb3yrored nats [ITJII: nupasu-
Hamu1/Z, kKaHAaMUIMH/K WM aMuKanuH WM Karpeo-
murme/Cap, poTHoHaMH/Pt MM 3THOHAMU U ATaM-
O6yTon/E. 3aTeM, Ha OCHOBAaHMHU PE3yJIHTATOB JICUCHUS
60JIHOTO ¥ MOTYYEHHBIX UCCIEJOBAaHNH, IO PEIICHUIO
BpavueOHOM KOMHUCCHH MTEPEXOIAT K (hasze MpoT0IDKEHUS
Tepanuy B TCUCHUU IBEHAALATH MECALEB, OCHOBY Jie-
yeHus cocraBisitoT He meHee Tpex [ITJIIT E-DramOy-
toxa + Pt-Ilpornonamuz + Cs — Lluknocepus. B tadm.

8 mpom3BeNleH pacyeT Kypca XHMHOTEPANUU OOJIbHBIX
TyOEpKyJIe30M OpraHOB JIIXaHHUsI, CPEIIN BIIEPBBIC BbI-
SIBJICHHBIX OaKTepHOBBIJENHUTENEH TyOepKye3a opra-
HOB JbIXaHUs, C ClIydasiMHu MHO>XECTBEHHOU JICKap-
CTBEHHOU yCTOWYMBOCTHU. [lonydeHHbIE NaHHbIE [TOKA-
3BIBAIOT, YTO HambOoJee JOPOTOCTOSIIMA Kypc Ha |
6ompHOTO cocTaBisieT 66634,20 py06. (a ¢ yueToM Beex
3aboneBmux — 14 392 987,20 py0.), a HaumeHee 3a-
TpaTHbId Ha 1 GoxpHOTO — 53470,80 py6. (2 Ha Bce
yucno 3adoneBmux — 11 549 692,80 py6.)
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BoiBoasl

Pe3ynbraTel NPOBENEHHOTO HAMH HCCIIETOBaHHSA
MOKa3aJid, 4TO B OOpbOE C TaKMM COLMAIBLHO-3HAYH-
MBIM 3200JIeBaHIEM KaK TyOepKyJie3, OTHUMHU U3 Bax-
HBIX MEPOTIPUATHUI ABIAIOTCA CBOEBPEMEHHAS U pallu-
oHanbHass xumuorepanus IITJIII, HanpaBiieHHas Ha
YHHYTOXKCHUE MHUKOOAKTEpUil TyOepKyJie3a, a TaKKe
CTaOMJIBHOCTH B JIEKAPCTBEHHOM ofecreueHnH (QTH3H-
aTPUUYECKUX MEIWIMHCKUX OpraHU3aluil, U cTaOMIIb-
HBII OTIYCK alTeYHBIMH OPTraHU3aUAMH (BXOAAIINMHI
B CTPYKTYpY (pTH3HATPUUECKIX MEAUIIMHCKUX OPTaHH-
3anuit) JI[1. [lamee B pe3ynbTaTe JaHHOTO HCCIEIOBA-
HUA ObUIa OIpeAeieHa CTPYKTypa acCOPTHMEHTa
IITJIIT u Bemenensl rpymmsl JIIT cormacho ATX-
Kiaccudukanuu, nposeneH ananu3 crpykrypst [1TJIII
Y KM3HEHHO BA)XXKHBIX ¥ HEOOXOAUMBIX JIEKAPCTBEHHBIX
IpenapaToB, BHYTPU Ka)JIOW I'pyNIbl 10 MIPOU3BOIHU-
TEJSIM, CTOUMOCTHbIE 3aTPaThl Ha JIEKAPCTBEHHOE 00ec-
neyeHne OOJIbHBIX TYOEpKYJe30M, COTJIACHO KaKIOMY
PEXUMY XUMUOTEPAITUH.
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PHYSICS AND MATHEMATICS

THE VERSION OF STR SET OUT IN PHYSICS TEXTBOOKS IS INCORRECT BECAUSE IT
STATES THAT OHM'S LAW AS INTERPRETED BY STEIMETZ DOES NOT REALLY EXIST AND
THEREFORE RADIO ENGINEERING DOES NOT EXIST EITHER!

ABSTRACT

Antonov A.

PhD, HonDSc, HonDL, ResProf, H.ProfSci
Independent Researcher, Kiev, Ukraine
DOI: 10.24412/3162-2364-2022-87-1-54-57

The article explains that, since the principle of light speed non-exceedance in the version of the special theory
of relativity (STR) presented in physics textbooks implies physical unreality of any imaginary numbers, then ac-
cording to this version of the STR imaginary impedance of capacitors and inductors in radio engineering should
also be physically unreal. Thus, resonance should not exist in linear electric circuits and creation of filters should
be impossible. Consequently, this should make existence of the whole radio technology impossible. However,
since radio engineering exists, the generally accepted version of the STR presented in physics textbooks for study

should be recognized as incorrect.

Keywords: special theory of relativity, relativistic formulas, imaginary numbers, Ohm's law, invisible uni-

Verse.

1. Introduction

Nature and the laws of nature are one and con-
sistent. Anytime and anywhere. Be it on Earth, or in
distant space, or in the microcosm, or in animate and
inanimate nature. However, people, due to their limited
intellectual capacity, are able to assimilate only a very
small part of this knowledge. That is why even the
smartest people know a very small part of general hu-
man knowledge in their various fields. Norbert Wiener
wrote in this regard: "Important research is sometimes
delayed because results are unknown in one field that
have long been classic in a related field."

That was what happened in physics in the 20th
century.

2. Drawbacks and explanation of relativistic
formulas given in physics textbooks

Creation of the special theory of relativity (STR)
[1] - [3] is one of the greatest achievements of physics
of the 20th century. Relativistic formulas are its main
result. However, they gave rise to some questions that
hasn’t been answered so far. The formulas should actu-
ally be explained. Otherwise, no one needs a theory
whose formulas cannot be explained even by its au-
thors. But the authors of the STR failed to correctly ex-
plain their relativistic formulas. They only created the
impression that they did it.

Let’s consider one of these formulas to make it
clearer how difficult it was for them to explain these
formulas. For example, the Lorentz-Einstein formula

m=—-=10
J1-(%)?

where My is the rest mass of a moving body (e.g.

elementary particle);

M is the relativistic mass of a moving body;

V is the velocity of a body;

C is the speed of light;

It can be seen from the graph of this formula (see
Fig. 1) that:

e ithasagap at the value of the argumentV = ¢
; it corresponds to a physically stable process at
0 <v < c;anditcorresponds to a physically unstable
process that could notbeat ¢ <v;

e at the same time, at values of the argument
0O <v<c it corresponds to real numbers, and at
¢ <V to imaginary numbers discovered back in the
16th century, but still having no explanation of their
physical sense in the 20th century.

Authors of the STR also did not know how to ex-
plain imaginary numbers. As well as no one could ex-
plain physical sense of imaginary numbers 400 years
before them. Admittedly, no one can do it so far. In-
deed, everyone knows what 2 kg, 3 m or 5 sec is, but
no one knows what 2 j kg, 3im or 5i sec, where

i =+/—1,is.

! This is reprint of the article “The version of STR presented in physics textbooks is incorrect, since it denies the existence of
radio engineering”. 82 International scientific conference of Eurasian Scientific Association "Results of Science in Theory and
Practice 2021". Moscow. ESA. 8-10. (in Russian) https://esa-conference.ru/sborniki/?y=2021
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Fig. 1. Graph of function m(v) corresponding to the formula (1)

The future of the STR was jeopardized, but it was
saved by introduction of additional postulate called the
principle of light speed non-exceedance, the essence of
which is clear from its name. The postulate implies that
a situation ¢ < v that people never and nowhere en-
counter could be left unexplained as unnecessary. Con-
sequently, imaginary numbers could be considered
physically unreal, which is convenient, but unsubstan-
tiated.

And this is the form in which the generally ac-
cepted version of the STR is taught in physics textbooks

3. Why is the version of the STR presented in
physics textbooks incorrect?

But there are other sciences besides physics. They
also use imaginary numbers. Radio engineering origi-
nated in the 19th century?, when even physics was con-
sidered natural philosophy, is one of these sciences. Al-
exander Grigorievich Stoletov wrote about the physics
of that time: “...physics especially tempted natural phi-
losophers. What a favorable theme were electrical phe-
nomena for the most riotous imaginations... Attractive
and vague deductions were in the foreground: hard
work of experimenter and exact mathematical analysis
were not honored; they seemed superfluous and harm-
ful in the study of nature... ”.

3.1. Existence of radio engineering refutes the
STR principle of light speed non-exceedance

In 1826, when there had been no electrical meas-
uring equipment, Georg Simon Ohm discovered a law
for DC circuits [4] named after him. But in 1828 Ohm

2 Although the term ‘radio engineering’ appeared in the mid-
dle of the 20th century

3 In the theory of electric circuits, the imaginary unit ~— 1
is commonly denoted as j instead of i used to denote elec-
tric current

was fired by personal order of the Minister of Educa-
tion for publishing his physics discoveries. The senior
official believed that the use of mathematics in physics
was unacceptable.

And in 1897 Charles Proteus Steinmetz proposed
his interpretation of Ohm’s law in respect to linear AC
circuits [5]. Now it is daily used by millions of engi-
neers in their practice. According to this law, not only
resistors, but also capacitors and inductors have electri-
cal impedance. What is more, unlike the electrical im-
pedance of resistors R, measured by real numbers, elec-
trical impedance® (— j/@C ) of capacitors C and (

jooll ) inductors L is measured by imaginary numbers.

Therefore, electric LCR-circuits of any configuration
have impedance that is generally measured by complex
numbers. Consequently, its value depends on frequency
o of voltage applied to an electric circuit.

This makes it possible to carry out a very simple
experiment* that allows us to answer with confidence
whether imaginary numbers are physically real [6], [7].
In fact, if imaginary numbers are physically unreal,
then their inclusion in electric circuits should not affect
measured value of LCR circuit impedance. In this case,
measured impedance of a LCR circuit should always be
measured by real numbers and shouldn’t depend on fre-
quency. Conversely, if imaginary numbers are physi-
cally real, then value of current flowing through a LCR
circuit changes due to a change in the value of its im-
pedance, when frequency of voltage applied to LCR
circuit changes.

4 For example, in contrast to the OPERA experiment carried
out by a collaboration of several hundred physics professors
at the Large Hadron Collider for the same purpose



56

Sciences of Europe # 87, (2022)

Fig. 2. This is ali that is needed instead of the Large Hadron Collider for the experimental proof of physical
reality of imaginary numbers

And all radio engineers who have ever held a sol-
dering iron in their hands know that impedance of LCR
circuits always depends on frequency of voltage ap-
plied to them. Therefore, devices, such as oscillo-
scopes, frequency response meters, etc., have been cre-
ated and mass-produced for recording such measure-
ments. Even many radio amateurs have a tester (see Fig.
1), the simplest measuring instrument of this kind, that
allows measuring capacitance value. In accordance
with Ohm’s law in the interpretation of Steinmetz, a
tester actually measures imaginary value of electrical
impedance (that turns out to exist, since it is measura-
ble) of capacitor and converts it to capacitance value.

And this circumstance, i.e. the ability to measure
imaginary value of electrical impedance of a capacitor
by instruments, irrefutably proves its physical reality.
After all, most of what we know about the world around
us, we have learned in all sciences including physics,
biology and chemistry, with the help of measuring in-
struments. And if we trust directly our senses rather
than instruments, existence of science would be impos-
sible.

3.2. It follows from the STR principle of light
speed non-exceedance that existence of radio engi-
neering is impossible

On the other hand, since the fundamental STR
principle of light speed non-exceedance implies physi-
cal unreality of any imaginary numbers, it also implies
physical unreality of imaginary impedance of capaci-
tors — j/eC and inductors jel in radio engineer-

ing. Therefore, the conclusion that follows from the
STR implies:

e impossibility of resonance in electric LCR cir-
cuits;

e impossibility of creating any filters using elec-
tric LCR circuits; and, as a result,

e impossibility of creating television, radio lo-
cation, GPS navigation, mobile telephony, medical ra-
dio electronics and many other things.

However, all these things actually exist! Now eve-
ryone knows about existence of radio engineering. And
millions of engineers daily prove physical reality of im-

aginary electrical impedance of capacitors and induc-
tors in their practice using Ohm’s law in the interpreta-
tion of Steinmetz. Consequently, this also refers to any
other imaginary quantities.

Conclusions

Thus, radio engineering and the STR turn out to
mutually refute each other. That is, only one of these
two sciences can be true. But since radio engineering
has existed for a long time and been widely used in
practice, whereas the STR is based on postulates, there
is no doubt that radio engineering is true and the gener-
ally accepted version of the STR, which should not con-
tradict radio engineering, is wrong.

It follows from the above that the version of the
STR presented in physics textbooks went wrong, when
it began to use the principle of light speed non-exceed-
ance that has been refuted in radio engineering by the
general scientific principle of physical reality of imag-
inary numbers. Relativistic formulas of the generally
recognized STR, having no explanation at ¢ <V,
turned out to be incorrect, because their derivation has
not been actually completed.

This conclusion is also confirmed by the fact that
there are other refutations of the principle of light speed
non-exceedance given in [8] - [11].

An alternative version of the STR containing no
identified drawbacks of its generally recognized ver-
sion is proposed in [12] - [20].
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B craTbe BbIBeneHa (hopMyna Ul OMpeNeNeHNsI KPYTHIBHOM JKECTKOCTH CTEPKHEH, C IMTOMOIIBI0 KOTOPBIX
CIUIOIIHAS IJTUTA allIPOKCUMHUPOBAHA CTep>KHEBOH cuctemoil. [Ipn ucronp3oBanny 310l HOPMyITEI TEpeMENICHUS
B CTEP’KHEBOM CHCTEME NMPAKTUYECKH MOJHOCTHIO COBMAJAIOT C MEPEMEINCHUIMH CIUIOMIHOM mmThl. [lokasan
croco6 y4era 0Opa3oBaHUs TPEIIMH IIPU pacyeTe >Keae300eTOHHbIX TUIHT.

ABSTRACT

The article provides a formula for determining the torsional stiffness of beams. A solid slab is approximated
by such beams. When using this formula, the displacements in the system of beams coincide with the displace-
ments of the slab. The article presents a method for taking into account the formation of cracks in the calculation

of reinforced concrete slabs.

KiroueBble cioBa: IJIATA, CTCPIKHEBAsA allllpOKCUMaAIlus, )KECTKOCTD IIPU KPYYCHUU, TPCIIHNHA.
Keywords: plate, rod approximation, torsional stiffness, crack.

AHAJIN3 HCCJIeN0OBAHMI M IOCTAHOBKA 3a/1a4H.

[epekprITHS U TOKPBITUS SBISIFOTCS OTBETCTBEH-
HBIMH H HanOojee MaTepHATOCMKHUMH 3JIEMEHTaMH
3nanus. OHU BEIMOJIHAIOT HanOoJiee BaKHbIE (DyHKITUH.
Kak mpaBuio, nmepekpsITHs pacCYUTHIBAIOT MO IPaBU-
JlaM TEOPHM TOHKHX IUIUT. TOHKHUMH, KaK HM3BECTHO,
Ha3bIBAIOTCS IUTUTHI, TOJIIMHA KOTOPBIX 3HAYUTENHHO
MEHBIIIE MEHBIIIEro pa3Mepa B IuaHe miauTel. [Ipu pac-
4yeTe TaKUX IUTUT NMPUMEHSIOTCS MPOrpaMMHBIE KOM-
mekcsl Ansys, Scad, Lira u ap., B KOTOpBIX peann3o-
BaH METOJ KOHEUHBIX 3JIeMeHTOB. [Ipu 10cTaTo4HO BBI-
COKHX BO3MOKHOCTSIX 3TUX MPOTPAaMMHBIX
KOMILIIEKCOB [4], HEAOCTAaTKOM HX HCIIOJIb30BaHUS SIB-
asiercst (pakT, YTO NMPOEKTUPOBIIUK HE MOXKET «BMeE-
marbes» B mporpamMmy [9]. DTo ObIBaeT HE0OX0IHU-
MBIM, KOTJa, HAaIlpUMep, MCCIIEOBATEN0 HY>KHO BHe-
CTH U3MEHEHHUS B HEJIMHEHHBIE CBOWCTBA MaTEpPHAIOB,
KOTOpbIE HE 3aJ0KEHBI B MPOrPAaMMHOM KOMILIEKCE,
KOTJ]a HaJI0 U3MEHSTH )KECTKOCTh B PE3yJIbTaTe TPEIH-
HOOOpa30BaHUS HA OCHOBAaHMH KaKUX-THOO CBOMX HC-
cJIEOBaHUM H T.II.

Pacuery »xene300€TOHHBIX IUIUT ITOCBSIIEHBI pa-
6oter H.U. Kaprierko [5]. OnHako He BCe MONOKEHUS
STOM METOJUKH BKIIOYEHBl B IPOrpPaMMHBIE KOM-
TUICKCHI JUISl pacyeTa >KeJie300€TOHHBIX IUTHT.

Pacuery nepekpbITHi 1 MOCTOBBIX COOPYKEHHH
METOAAMH CHJI W TIEPEMEIICHUI MOCBAMICHBI PaOOTHI
B.E. Yimmkoro [8], aBTopa Hactosmiel ctateu [2]. B

9THX paboTax PacCMOTPEHBI AUCKPETHO-KOHTHHYAaIb-
HBIE MOJIEJIH, B KOTOPBIX YUTEHBI HE Bce (DaKTOPBI, BIH-
SIOIIME Ha HaNpsDKeHHO-Ae(OPMHUPOBAHHOE COCTOS-
HHE TIPOCTPAHCTBEHHO JIe)OPMUPYIOLINXCS CUCTEM.

B pa6ore [1] moka3zaHo, 4TO IIpH pacyeTe Keae3o-
OETOHHBIX TEPEKPBITHH C YU4eTOM TpelnHOoOpa3oBa-
HUA y}IO6HO IOJB30BATHCA MCTOJ0OM CTep)KHeBOﬁ arl-
HNPOKCUMAIIMH. DTO CBSI3aHO ¢ (PAKTOM, YTO BIMSHUE
Pa3IMYHBIX TPEIIMH KaK Ha M3THOHYIO, TaK M Ha KPy-
THJIBHYIO XECTKOCTH JKEJIe300€TOHHBIX CTEPIKHEBBIX
9JIEMEHTOB M3yUY€HO JOCTATOYHO 10JIHO. OnpeneneHne
KPYTHJIBHOW JKECTKOCTU CTEpIKHEH, almpoKCUMHUPYIO-
mux paboTy IUIMTHI, B 3TOW paboTe MPHUBEICHO INpH-
OJDKEHHO Ha OCHOBE PacyueToOB B MPOTPAMMHBIX KOM-
mwiekcax. Ilpu xospoummentax Ilyaccona, oTimdgaro-
omxcst  oT  BenmmuumHBl  p=0.25, morpemHocTh
Bo3pacraer. Kpome toro, B 310l pabote HE mpuBeneH
CHoco0 pacueTa IUIAT, OTIIEPTHIX MO yTIIaM.

B paborte [6] mpuBeneHa cTep>kHEBast alPOKCH-
Manuys MJIMTBI B BUAC TOPU3OHTAJIbHBIX, BEPTUKAJIBHBIX
U MaroHaJbHBIX CTEpXKHEH, paboTaromux 0e3 Kpyde-
nust. OpHako, B 9TOi pabore mpuBeneHBI (QOPMYIIBI
TOJBKO JUI YacTHOTO ciydas, Koraa Kod(QQHIMEeHT
[Tyaccona pasen 1/3. Kpome Toro, B xene300€TOHHBIX
IUINTAX MOcie 00pa3oBaHuUs TPEIINH KPYTHIIbHAS U U3-
ruOHast )KECTKOCTH M3MEHSIOTCSl HE OJMHAKOBO W IO-
3TOMY NPUMEHEHHE TaKOW METOJUKH IPOOIEMaTHIHO.
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B cBs3M C BBINIECKAa3aHHBIM LENBIO HACTOALICH
CTaThH SABIAETCS pa3paboTKa METOJa pacdera IUINT C
MOMOIIBIO CTEP)KHEBON amNpoKCUMAallUK C yCTpaHe-
HHEM HEJOCTAaTKOB, MMEIOLIUXCA B PACCMOTPEHHBIX
BBIIIIC paboTax.

H3i10:xeHNe OCHOBHOIO MaTEepHaJIa.

PaccMoTpuM M30TPONHYIO IUINUTY, HOAYUHSIIOLNLY-
10Csl 3aKOHY TOHKHMX InT. M3BectHoe nuddepeHun-
aIbHOE ypaBHCHNE TOHKOW IUTUTHI IMeeT BHL [7]:

*w a*w *w
DW+DW+2-D—ax26y2=q (1)
rae D — munmmHaprdeckast )KECTKOCTD TUIUTHI.

IlepBoe u BTOpoOe crnaraeMble ypaBHEHHUS BbIpa-
JKAOT NEpEeMEIIeHUs IUIUTHl OT JEeHCTBUS MOMEHTOB
cooTBeTcTBEHHO Mx u My (tae X u Y — KOOpAHHATHI
BI0Jb cTOpoH |1 u |, mpsiMoyroneHoit minTer). TpeTbe
ciaraemoe ypaBHeHHs (1) BbIpakaeT NepeMelleHus
IUTUTHI OT JAEHUCTBUS KPYTAIIMX MOMEHTOB MXy 1 MyX,
KOTOpBIE, KaK U3BECTHO, ISl H30TPOITHBIX TUIUT PAaBHbI
TI0 3HAYECHHUIO U TIPOTHBOIIOJIOKHEI 10 3HAKY.

IIpeacTaBuM mIMTy B BUJAE NMEPEKPECTHO-CTEPIK-
HEBO CHCTEMBI CO CTEPIKHAMH, PacIIOI0KEHHBIMH T1a-
pamiensHo ocsiM X U Y C IIaroM, paBHBIM €IUHUIIE.
Torna mupuHa KaXkJI0To CTEPKHS, allpOKCUMUPYIO-
IIero paboTy MIUTY OyJeT paBHA eAUHHUIIE, a TOJIIMHA
— paBHa TOJMIMWHEC IINUTHI.

W3rubHast )keCTKOCTh KaXJI0TO CTEPXKHS B BEpTH-
KaJIbHOM IJIOCKOCTH paBHa:

1-h3
B =E, Iz )
rne Eb — Moayns ynpyroctu Oaiku, OTIMYaro-
LIUHCS OT MOZYJISl YIIPYTOCTH IUIUTHI E.

s TCOPUHU TIUT U3BECTHO, YTO KECTKOCTD IIJIUTHI
M0 CPABHEHUIO C XKECTKOCTBIO Oaku OojbIIe, T.K. IIH-
JMHAPUYECKas )KeCTKOCTh D BrIpaxkaeTcst popMyIioit:

E-h3
T 120-u2) @)

riae pu — ko3 dunuent Ilyaccona. Yunteias 310,
BEIMYHMHY MOJYJS YIPYTOCTH alIpOKCUMUPYIOLIEH
Ganku ciemyeT NpUHATH PaBHOM:

E, =E/(1—u?) (4)
npuuem Eb>E.

KpyTuibHas KECTKOCTb CTEpXKHS HPSMOYTOJIb-
HOTO CEYEHHs ONpeNeNsieTcsl M0 U3BECTHOU (opmylie
U3 TEOPHUU KPYUYCHHUSI:

B, =G-b-h3p (5)

rie b- 66bIIas CTOpoHa MPSIMOYTOJIBHOTO cede-

HUA, h — MenbIas ero cropona; G — MoyIb cliBura; 3

— K03 GUIUEHT, 3aBUCSIIUNA OT COOTHOIIECHHSI CTOPOH
b/h.

Jnst anmpokcuManyn paboThl INTHTHI CTEP)KHEBOM
CHCTEMOM Oy/IeM CUNTAaTh, YTO IAr CTEPXHEH anmpox-
CUMHPYIOUIEH CHUCTEMBI (LIIMPHUHA CEYCHUS CTEPIKHSA)
6oJbIIe BRICOTHI CEUEHHS. JTO CBA3aHO C (haKTOM, 4TO
npu BBIBOAIE AH((epeHIIHaTbHBIX 3aBUCUMOCTEH Teo-
PHY TOHKHX IUTUT CUUTAETCS, YTO KacaTesIbHbIC HAIPs-
JKEHHsI PaclpeelieHbl 10 TOJIIMHE IUIUTHI 10 JINHEH-
HOMY 3aKOHY KaK P KPYYESHHUH MTOJIOCHI B BUJIE Y3KOT'O
NPSIMOYTOJIbHUKA. XOTS JAJsL CTEPIKHS HPSMOYTOJIb-
HOro ceueHus B Gopmyie (5) obs3aTenpHO coOumoe-
HHE yCJIOBHs b>h, MBI [l SKBUBAJICHTHOCTH Pa0OTHI
CTEP>KHEBOW CHCTEMBI M IUIUTHI OyAE€M CUMTaTh, 4TO

OTO BCEraa CO6J'IIOZ[&CTC}I, HE 3aBUCHUMO OT 1Iara CTCpix-
HCI‘/'L BKJIIO4asA €AWMHUYHOC 3HAYCHHUC DTOI0 miara. Ota
Or'OBOpPKa J0JIKHA CO6J'IIOI[3.TI>C$I 00s3aTeabHO.

W3BectHO muddepeHnmaibHOe ypaBHEHUE, CBSI-
3pIBaromiee mirubaromme Mx, My u kpytamome Myx,
Mxy MOMeHTHI B TuuTe [7]:

02M, | 9°My,
0x2 dy?

0% My _ 0 Myy

%0y —-q (6)

ox-0y

YUuTHIBas, 4TO KPYTSIIHE MOMEHTHI JEHCTBYIOT
KaK B HaIlpaBJIEHHH OCH X, TaK U B HAPaBICHUU OCH
Y, ato Myx=—-MXy, a Taxke (aKT, 9To IUINTA JOJDKHA
OBITh SKBHBAICHTHA IIEPEKPECTHO-CTEPKHEBOH CH-
CTEeME, MBI MOKEM KOHCTaTUPOBATH (haKT, UTO B ypaB-
HeHnu (1) ciemyeT 3aMEHHUTH IIITHHIPHICCKYIO JKECT-
KOCTh IINTH D Ha M3rHOHYIO KECTKOCTh €IUHUIHBIX
6anok B. Kpome Toro, KpyTHIBHYIO KECTKOCTH 0aJIoK
B JIBYX B3aWMHO NEPIEHIUKYJISAPHBIX HANpPaBICHUAX
2:Bt cnenyeT npupaBHATH KECTKOCTH 2-D B BhIpaxke-
Huu (1). BeireckasaHHoe 03Ha4aeT, YTO IS YCIOBUS
SKBHUBAJIEHTHOCTH MBI JIOJDKHBI 3aIllICaTh PaBEHCTBO
D=Bt. [Ins aToro cienyer NPUPaBHATH [IPaBble 4aCTU
BeIpakeHuit (3) u (5), HO ¢ 00A3aTeNBHBIM BBINIOJIHE-
HHUEM YCIIOBHS, OTIMCAHHOTO BHIIIE, O TOM, YTO HE3aBH-
CHMO OT IIMPHHBI CEUCHHUS CTEPKHA (B TOM YHCIIE, €CITH
OHa MEHBIIE BBICOTHI CEYEHHUS, T.€. TONIIWHBI IIJIUTHI)
mpaBas 4acTh (5) JomKHa OBITH IMEHHO B TAaKOM BHIIE
(B Ky0 BO3BOAUTCSI TOJIIINHA IIJIATHI).

Ces3p Mexay moayneM ciaura G U MOAyneM
ynpyroctd E onpenensiercst mo usBectHoit hopmyue:

E=G-2(1+uw) @

Ioncrasnas (7) B (3), mpupaBHAB MpaBble YacTH
(3) u (5), cuurtas b=1 u cnenaB HEOOXOAMMBIE MPEOO-
pa30BaHMs, MOJIYYNUM BBIPAXKEHHUE IS BEIUYUHBI f,
IIPU KOTOPOM TIE€PEKPECTHO-CTEp’KHEBas cucrtemMa Oy-
JIET SKBUBAJICHTHOH CIUIONIHOM TUTUTE:

B =1/[6(1—-w] @)

Benunuuna B, onpenesnenHas mo (8), MOKeT mpu-
MEHSTBCS IIPH JIFOOOM Iare Kak IpOJOJBHBIX, TaK H
HOMNEPEYHbIX CTepP)KHEMH, T.€. MPH JIF0OOM 3HAuUeHHH b,
IpUYeM U IIPU pa3HOM miare Oanok B MPOIOIBHOM H
HIOIIEPEYHOM HAIPaBJICHUN.

Tax, HarIprMep, eciy mar 0aJIoK B OHOM HaIlpaB-
JICHUX paBeH b, a B APYTOM @, TO KPYTUIIBHBIE KECTKO-
CTH B 3THUX HAIPABJICHUSIX OyIyT ONPEeNATHCS IO
(dopmynam:

B, = G-b-h3[5’;Bt,y =G-a-h3B (9)

[MTpuuaem P 00s13aTENBEHO TOIDKHO ONIPEAEIIATHCS 110
(8).

Vcnionb3ys BBIIENIPUBEICHHBIE (OPMYIIBL, JIETKO
MIPOBEPUTH, UTO JJISI YCIOBHS KBHUBAJICHTHOCTH IIEpe-
KPECTHO-CTEPKHEBOM CHUCTEMBI U U30TPOITHON IUTUTHI
JIOJDKHO COOITIONaThesl paBeHCTBO M3rnbOHOM Elp 1 Kpy-
THiIbHOU Gt )KECTKOCTEH alpOKCUMHPYIOIINX CTEPIK-
Heit, T.e. EJp=GJi. 310 BHIHO Takxke u3 nuddepeHmu-
anpHOTO ypasHenus (1), rae Benmmunna D ¢urypupyer
U B 4aCTH, 3aBHUCSILEH OT M3rH0aronx MOMEHTOB MX,
My, u B 4acTH, 3aBHCALIEH OT KPyTSIUX MOMEHTOB
Mxy, Myx.
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BeiBeieHHOE 3HAaYECHUE BENUYMHBI 3 BBITOJHO OT-
TugaeTcs oT MeToauku [3]. [TaBHOE OTiIMYHE COCTOUT
B TOM, 4TO BelM4HHa P B (8) mosryyeHa u3 yciaoBHsi, YTO
npu JiroboMm oTHoteHuu b/h (nnm a/h) B popmye (5) B
Ky0 Bo3BoauTCs Benuuuna h. B padorte xe [3] purypu-
PYeT KpYTHJIbHAS )KECTKOCTh CTEPXKHEH 0€3 OrOBOPKH,
NPUBEJICHHOW HAMU BBIIIE. DTO MPHUBOJIUT K OIIMOKaM
B ciydae b<h (umu a<h), 4o 0coOEHHO BasKHO MPH HC-
MOJIF30BAHUN METOIWKH [1], Korja mumprHa CeueHUs
MONEPEYHbIX CTEP)KHEH NPUHUMAETCS pPaBHOM enu-
HHUIIE.

B pabore [7] moxa3aH cmoco0 pacdera mepe-
KPECTHO-CTEP’KHEBOM CHUCTEMBI C HCIIOIb30BaHUEM
muddepeHIMANIBHOIO  YpaBHEHUs  OPTOTPOITHOMN
Tkl T.e. TaM, B OTJINYHE OT MPUBEICHHOTO B HACTO-
AlIed cTaThe, HA00OPOT, CTEPIKHEBAsI CHCTEMa ITPUBO-
JIUTCS K CIUIOIIHOM OPTOTPOINHOM miuute. Mcnons3oBa-
HHE TOAXO0Ja, OIHCAHHOTO B HACTOsIIEH CTaTke,
MOXHO PaclpOCTPaHUTh ¥ Ha OPTOTPOIHBIC IUIUTHI.
IIpu sToM MmomernTEI MYX 1 MXY yke He OyAyT paBHEL,
a JKECTKOCTH aNNpOKCHMHUPYIOIINX 0aJoK OXHOTO U
JpYTOTO HampasJeHUs OyAyT TaKXKe OTIMYATHCS APYT
OT JIpyTa, XOTsS HOAXOA K OIPEACICHHI0 apaMeTpa f3
octaercs Heu3MeHHbIM. Kpome Toro, B oTiinuue ot [7]
IpU ONpeneNieHHH TpeOyeMoil BeNMYMHBI B Takke
HEOOXO/IMMO YUUTHIBATH, YTO TOJIIIMHA IUTUTHI J0JDKHA
BCET/la YCJIOBHO CUMTAThCS MEHBIIEH HIMPHHBI IIara
CTEpKHEH Kak B OJTHOM, TaK M B IPYTOM HaIlpaBICHHUSIX
MEePEKPECTHO-CTEPIKHEBON CUCTEMBI.

IIpu oTHOCHTEIBHO HEOOJBIIOM IlIAare anMmpoKCH-
MUPYIOIINX CTEPXKHEH MHUPHUHY KpaifHUX OaJIOK IUTUTEI
cJie/lyeT MPUHUMATh PaBHOW MOJIOBHUHE mara. YucieH-
HBIC HCCIICZIOBAHUS C HCIOJIBb30BAaHUEM IIPOTPAMMBI
Jlupa mokasanm, 4TO anmpoKCHManus IUIMTHI Iepe-
KPECTHO-CTEP’KHEBOM CHCTEMOH € HCIIOIb30BAHHEM
dopmyn (9) ¢ BemmumHOM P, ompeneneHHON 1o (8)
OUY€Hb XOPOIIO OIHCHIBAET PaOOTy H30TPOIHOI IITUTHI.
Ommbxa B nporudax He npessimaer 1-3% mnpu onupa-
HHUHM IUIMTHI 110 KOHTYPY WJIM KECTKOM 3allleMIICHHH,
NpUYEM TPH JIIOOBIX COOTHOMICHHSX CTOPOH IUIMTHI.
[Tpu ommpaHMW IUIMTHI MO YIJIaM IOTPEIIHOCTh He-
MHOT0 00JIBIIIe, OAHAKO, OHA TOXKE HAXOIUTCA B 10CTa-
TOYHBIX JUISl IPAKTUYECKUX PacyeToB Mpeiesiax.

Pacuer nepekpecTHO-CTEPKHEBOH CHUCTEMBI B
YIPYToif HOCTaHOBKE MpeJIaraeTcsi MpOBOAUTH 10 Me-
toauke [1, 2]. [Ipu 7TOM KOJIMYECTBO HEU3BECTHBIX I1O-
Jy4aeTcsl 3HaYMTEIIbHO MEHBIIUM, YeM IPH HUCIIOJIB30-
BAaHWHU IUTMTHBIX KOHEYHBIX 3JIeMeHTOB. [Ipu pacuere
TUTATHI, OTIMPAIOIIEHcs 1Mo yIilaM, BMECTO METOJIa CHII,
npuBeZieHHOTO B [1, 2], clemyeT MCmonb30BaTh cMe-
HIaHHBI METO/I, TIe KPOME HEM3BECTHBIX (DYHKIUH 10~
TOHHBIX M3THOAIONIMX M KPYTSIIMX MOMEHTOB J00a-
BSITCSI HEM3BECTHBIE TPOTUOBI M YTIIbI HOBOPOTA HA OTO-
pax TPOJONBHBIX W THONEPEeYHbIX OaloK (Ha Kpasx
HPSIMOYTOJIEHOM TIJIUTHI).

[MpenMymiecTBO CTEPXKHEBOW anmpoKcHManuy 3a-
KJII0YaeTcst B TOM, 4TO NpU 0Opa3oBaHMM TPEIIMHEI,
HarpuMmep, NEpNeHIUKYIIPHO OocH X, HM3THOHYIO |
KPYTHIBHYIO JKECTKOCTH OaJIOK BJIOJIb 3TOW OCH Cile-
JyeT yMEHbBIINTh, HE H3MEHSISI )KECTKOCTh 0aJIOK BIOJIb
ocu Y. A npu MOAEIMPOBaHNH IUTNTHBIMU KOHEYHBIMHU
3JIEMEHTaMH JKECTKOCTh BCEr0 KOHEYHOI'O 3JIEMEHTa

MIPUXOIUTCSI U3MEHATH, UTO BJICUET 32 COOON M3MEHe-
HHE €T0 )KECTKOCTHU KaK B HAIIPABICHUH OCH X, TaK U B
HarpasieHu# ocu Y. [Ipu 3ToM MOXeT ObITh MCHOJIb-
30BaH METOJ| (PMKTUBHBIX CHJ WIH DKBHBAICHTHBIX
KECTKOCTEH, IPeAJI0KECHHBIX aBTOPOM HACTOSIIEH CTa-
ThU B [2] 7151 ©”BMEHEHUS )KECTKOCTH allpOKCUMUPYIO-
IIUX CTEPIKHEN.

Eme onHUM NpenMyINECTBOM CTEpXKHEBOH ar-
MIPOKCHMAINH SBJISETCS BO3MOXKHOCTD IPOCTOTO yUeTa
HaIu4gusl KOHTYPHBIX OalloK, OKaMIISIOINX IUTUTY
(4TO YacTO MCHONB3yeTCs] B MOHOJIMTHBIX JKele300e-
TOHHBIX NMEPEKPHITHSIX). [Ipn 3TOM JKeCTKOCTH KpaHUX
OaJOK 1O MEPUMETPY CIIEAYET IMPHHATH PABHBIMH CyM-
MapHOM KECTKOCTU YacCTH IUIUTHI U KECTKOCTH KOH-
TYPHO# OanKH.

K HenocTaTkaM cTepKHEBOI anmpokcUMaluu Ipu
pacyere IUIUTHI CJEQyeT OTHECTH CICAYIOUIMHA (axT.
Ecnu nepemelnieHuss B NEpPEKpPECTHO-CTEP)KHEBOM CU-
CTeMe MPAKTUYECKHU He OTIUYAIOTCS OT MepeMeIeHIH
IUTUTHI, TO KPYTAIINE MOMEHTHI B CTEPKHEBON M IUTUT-
HOHN cXeMax OTIMYAIOTCsl 3HAYNUTEIBHO OOoJbIne. JTOT
(aKkTOp BBIHYXIacT NPUHAMATH OOJIee YaCTYIO CETKY
crepxxHeil. OJHAKO, €CJIM HCIIOIb30BaTh YHCIICHHO-
AQHAIUTUYECKYIO METOAMKY [1], TO yBenMueHUE CETKH
MOXET OBITh KOMIIEHCHPOBAHO.

BriBoabI M nmepcneKTHBBI Hccaen0BaHuA. J[1s
pacueTa CIUIOIIHOW IUIUTHI C TIOMOIIBIO amIpoOKCHUMa-
LIUU CUCTEMOH U3 MEPEKPECTHBIX CTEPXKHEH, pacmoso-
JKEHHBIX BO B3aUMHO INEPIEHIMKYJISIPHBIX Halpasie-
HUSIX, BbIBeJieHa (hopMyIia JJisi onpeaesaeHust Koapdu-
LMEHTa, MO3BOJISIOMIETO ONPEASNIATh KPYTHILHYIO
KECTKOCTh CTEp)KHEH, NpH KOTOPBIX IEPEKPECTHO-
CTEp)KHEBAasi CHCTEMa CTAaHOBUTCS OSKBUBAJICHTHOMN
criomHO umTe. [IpoBepka (opMyiisl mpu YUCIIEH-
HOH peann3aluu METOANKH B mporpamme Jlupa moka-
3bIBa€T MPAKTUYECKH IIOJIHOE COBMAJEHUE IPOrHO0B
IUTNTHI, alIPOKCUMHUPOBAHHONW CHCTEMON MEpPeKpecT-
HBIX CTEPKHEH, ¢ MpornbaMu CIUIONIHON IIJIUTHL. 3Ha-
YEeHUsI KPYTAIIMX MOMEHTOB COBNAJIAIOT C OOJblIeH
HOTPEIIHOCTHIO.

Vcnonp30BaHNe CTEPXKHEBOH amNpOKCHMAaIUU
MO3BOJIIET 3HAYUTENBHO MPOIIe YIUTHIBATH 00pa3oBa-
HHE TPEINH B JKeJIe300eTOHHBIX TUIUTaX.

B nepcriekTHBe nperonaraeTcs MOUCK pemeHus,
IIPU KOTOPOM MOTPELIHOCTh 3HAYEHUH KPYTSIIUX MO-
MEHTOB B IE€PEKPECTHO-CTEPKHEBOM CHUCTEeME H B
CIUIOIIHOH IIuTe OyZeT yMeHbIeHa 0e3 yBeIn4eHUs
11ara CeTKH CTepP)KHEH.
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IToxa3aHo, 4TO MpPU MPEICTABICHUU CIUIOUIHON OPTOTPONHON IUIUTH B BHJE 0aJIOK, MEPECEKAIOLIUXCS BO
B3aUMHO TEPIICHIUKYJIIPHOM HAIpaBJICHUH, U3TU0AIOIEe MOMEHTHI B IUIUTE OOJIbIIIE MOMEHTOB B CTEP’KHEBOM
cHCTeMe, a KpyTsIIne MOMEHTHI, HA000POT, MEHbIle. BriBeneHb! GOpMyJIBI Iepexo/ia OT yCUIInil B IEPEKPECTHO-
CTEPKHEBOI CUCTEME K YCUIIUAM B CILUIOLIHOM OPTOTPONIHOM IUIMTE.

ABSTRACT

A solid orthotropic slab is represented as beams that intersect in a perpendicular direction. It is shown that
the bending moments in the slab are greater than those in the system of beams. The torques in the slab are less than
those in the system of beams. The formulas for the transition from forces in a system of beams to forces in a solid

orthotropic slab are given.

KiroueBbie cioBa: OpPTOTPOIIHAA IJIUTa, AallIIPOKCUMALIU, H3FI/I63IOH.[I/II>1 MOMCHT, prTHH.[I/Iﬁ MOMCHT, )KECCT-

KOCTh, 00pa30BaHue TPEIINH.

Keywords: orthotropic plate, approximation, bending moment, torque, stiffness, cracking

AHanu3 MccJIel0BaHNii U MOCTAHOBKA 3a/1a4H.

IIpu npoekTUpOBaHUY NEPEKPHITUI yCUIIUS OIIpe-
JICNISAIOT B MIPEIOI0KEHHH, YTO IUINTAa U3TOTOBJICHA U3
H30TpOITHOTO MaTepuana. OIHAKO, Tociie 00pa30BaHUS
TPEIINH )KECTKOCTHBIC XapaKTEPUCTHKH IUTHTHI B pa3-
HBIX HANPAaBJICHUSAX CTAHOBATCS Pa3MUYHBIMU. B mpo-
rpamMmHoM komiuiekce JIMPA-CAIIP [4] umeetcs Bo3-
MOXXHOCTb pacuera IUIUT ¢ MPUMEHEHHEM OpTOTPOII-
HBIX KOHEYHBIX »3JeMeHTOB. OpHako, pacyer ¢
MIPUMEHEHUEM OPTOTPOITHBIX KOHEYHBIX AJIEMEHTOB HE
MO3BOJISIET U3MEHSTh KECTKOCTH B Pe3yJIbTaTe TPEIIn-
HooOpa3oBanus. [loaTOMy, Kak mpaBmIiIo, pacyeT xKelre-
300€TOHHBIX IUIUT C YYETOM TPEIIMHOOOpa30BaHUS
MIPOU3BOJUTCS IO CXEME U30TPOIHBIX ILTHUT.

B pa6orax [1, 5, 8] moka3zaHa BO3MOXHOCTb TIpe/-
CTaBJICHUsI CIUIOMIHBIX H30TPOIHBIX U OPTOTPOIHBIX
TUTAT B BUJIC CHCTEMBI H3 IEPEKPECTHBIX 0AJIOK, pacmo-
JIOXKCHHBIX BO B3aMMHO MEPICHIUKYJISIPHBIX HAIPaB-
nennsix. OHAKO, B 3TUX paboTaxX peyb UIET O IepeMe-
UICHUSIX IUIUT, TOTJa KaK O METOAMKE ONPEEICHUs U3-
rHOAIOMKX M KPYTAIIUX MOMEHTOB HE CKa3aHO, XOTS
TIPY IPOCKTHPOBAHMH [2] 3a9acTylo CTAaHOBHUTCS OoJiee
BKHBIM OIIPECIICHHE YCHIINNA, YeM TepPEMEIICHH.
PacueTs! mo MeTomuke [6] pu MpeaCcTaBICHUH TUIATHI

CHCTEMOH M3 MEPHEeHIUKYJIPHBIX M JAMATOHAIBHBIX
CTep)KHEH TpenroaraloT H30TPOIHYIO CTPYKTYpY.
Kpowme Toro, B 310 paboTe BEIBEAEHB! ypaBHEHUS IS
Matepuana ¢ koddduruenrom [lyaccona, papaeM 1/3.
[osTomy pacuer 1o [6] sxene300e TOHHBIX TUTUT KaK Op-
TOTPOIHBIX HE MPEICTABIAETCS BOZMOKHBIM.
HccnenoBanus NOKa3bIBaOT, YTO NEPEMEILEHNS B
CTEp>KHEBOM CUCTEeME IPU NMPaBUIBHOM OINpPENEICHUN
N3rHOHBIX M KPYTHIIBHBIX JKECTKOCTEH COCTABIISIIOIINX
3Ty CHCTEMY CTEp)KHEH XOPOIIO COTJIACYIOTCS C Iepe-
MEILEHNUSIMH B CIUIOMIHOM rutuTe. OHAKO U3rndaromme
1 KPYTAIIIEe MOMEHTHI CyIeCTBEHHO oTimyatorcs. [1o-
STOMY HCCIIEIOBaHNE CO3/IaHUS yCIOBHH SKBHBAJICHT-
HOCTH YCHJIMI B CTEP)KHEBOH CUCTEME YCWIHSAM B
CIUIOLITHOM IUIMTE ABISETCSA AKTyallbHOU 3a1adeit. OTo
CBSI3aHO elle U ¢ (paKToM, 4TO 00pa3oBaHKe TPEIIUH B
KeJIe300€TOHHBIX TTUTAX 3aBUCUT HMEHHO OT BEIIMYNH
N3rudaIoMMX U KPYTSAIIMX MOMEHTOB. U mosTomy npu
HE TPaBUIBHOM ONpPENENICHHH 3TUX YCHIMH OyayT
OLIMOKK B OIpEAETIeHNH MOMEHTOB TPEIIMHOO0Opa3o-
BaHWS, a, CICJOBATEIbHO, U B U3MEHEHHHU KECTKOCT-
HBIX NapaMETPOB, YTO B CBOIO OYEPEIb NMPUBENET K
OIIMOKaM ¥ MPY OTIPECIICHUH TTEPEMELICHUH.
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B cBsA3M ¢ BhIIECKa3aHHBIM LEAbI0 HACTOSILIEH
CTaThH ABIAETCA pa3pabOTKa METOJUKH ONPEICICHUS
M3rubaroMuX U KPYTAIUX MOMEHTOB B OPTOTPOITHOM
IUIUTE, NPEACTABIEHHON B BUJE IEPEKPECTHO-CTEPIK-
HEBOM CUCTEMBIL.

H3i10:xeHNe OCHOBHOIO MATEepHAJIA.

PaccmoTpuM mIMTy, CTOPOHBI KOTOpPOH COBHa-
JAI0T ¢ HaNpaBJICHUSMH OPTOTPOIUHM MaTepuana, u3
KOTOpPOTO OHA M3TOTOBJIEHA. YHCICHHBIMH HCCIIEI0BA-
HUSIMH OBIJIO YCTaHOBJIEHO, YTO JJISI TOTO, YTOOBI CH-
CTeMa M3 MEPEKPECTHBIX OAaNOK, PACHOJIOKEHHBIX BO
B3aUMHO-TIEPIICHANKYJSIPHOM ~HAIllpaBICHUH Tapan-
JETBHO OCSIM OPTOTPONHH IUTUTHI, ObLIa 3KBHBAJICHT-
HOH CIUIOIIHON IJINTE, HY>KHO BBIIOJIHEHHUE CIIEAYIO-
IIUX JIBYX YCIOBUIL.

1. M3rubHy10 )KeCTKOCTh 0ANOK Ka)X10T0 HaIlpas-
JIEHUS CJIeyeT MPUHSITH PaBHOU M3TMOHON KECTKOCTH
Oanku ¢ UIMPUHOHM, paBHO# Mmiary 0ajioK B JaHHOM
HaIpPaBJICHUU, U BBICOTOM, PABHON TOJIIMHE ILIUTHIL.
[Ipn sTOM MOAynb ynpyroctu OajloK IOJDKEH OBITh
IPUHAT KaK MOIYJb YIPYTOCTH HCCIIEIyeMOH IUINTHI,
JeneHHbId Ha Koaduitent K=1-p1-po, re pa, P2 — Ko-
a¢¢unuents! [lyaccoHa B OIHOM M NEPICHIUKYISP-
HOM HampaBlIeHHH. T.e. MOIyJb yIPyrocTH 0alok, Ko-
TOpBIE alPOKCUMHPYIOT padOTy IIUTHI, TOJDKEH OBITh
6osbI1e MOTYJIS YIPYTOCTH IUTUTHI KaK B OJTHOM, Tak U
B IIEpIECHIUKYJIIPHOM HalpaBICHUH.

2. KpyrunpHas KECTKOCTh OaloK KakJoro
HarpaBJIeHUs! JOJDKHA ObITh paBHA UX M3THOHOM JKecT-
KOCTH B 3TOM JK€ HAIIPaBJICHHUH, OIpEIeICHHON 1o
ycnosuro 1. Ecim m3rubHbIe skecTKOCTH Oamok 0003Ha-
ynuTh yepe3 By u By, a KpyTHIbHBIE )KECTKOCTH Yepe3
Cx u Cy, To cka3aHHOE BBIIIC OyAeT O3HAYaTh PaBEH-
CTBa, KOTOPBIE IOJDKHBI OBITH BHITTOJIHEHBI:

Cx =By; ¢, =B, 1)

BaXHOCTB 3TOTO paBEHCTBA 3aKJIIOYAETCS B TOM,
YTO KPYTHJIbHBIE )KECTKOCTH OaJIOK BOOOIIIE MOXKHO HE
BBIYUCIIATH, & BBIYUCJIIUTD JIMIIb I/I3FI/I6HI)IC XKCCTKOCTH,
BEIMYMHY K€ KPYTIIBHBIX JKECTKOCTEH MpPOCTO HpH-
HATh PaBHOM M3THOHON JKECTKOCTH B COOTBETCTBYIO-
IIeM HalpaBlICHHH. DTOT BBIBOJI BECbMa Ba)KeH, T.K.
€CIH JUTS OTIpeIeTICHHUs H3TUOHOI )KecTKOCTH hopMyiia
HE 3aBUCHT OT COOTHOILCHHUS IIHPHHBI ¥ BBICOTHI ceye-
HUS OaNKW, TO BEIWYMHA KPYTHIBHOH >KECTKOCTH CO-
TJIACHO TEOPUH KpydeHHs [9] 3aBHCHUT OT 3TOTO COOT-
HOIIICHUS U, KPOME TOr0, KO3()(PUITHEHT IPUBOIUTCS B
TabJMIax, 4To TaKKe COCTaBisieT HeyaoOcTBa. Mc-
MOJIb30BaHNUE ke paBeHCTB (1) M30aBIsSET OT 3TOTO.

W3 cka3aHHOTO BBIIIIE U TPOBCACHHBIX YNCJIICHHBIX
WCCIeIOBaHNH ciieayeT BaxxHbIH BbiBoA. [Ipu pacyere
OPTOTPOIHOM IUIMTHI C THOMOIIBIO CTEP)KHEBOH arl-
NPOKCUMAaIMM JIOCTaTOYHO OIPEAEINTh H3THOHbBIE
JKECTKOCTH CTEP)KHEH OJTHOTO U JIpyroro HarpaBiIeHUH,
a KpYTHJIBHBIC )KECTKOCTH PUHATH PABHBIMH ITHM W3-
THOHBIM JKECTKOCTSIM B COOTBETCTBYIOILIEM HarpaBJie-
HHUH.

UmncieHHBIE HCCIENOBAaHUS C HCHOIH30BaHUEM
MPOTPAMMHBIX KOMIUIEKCOB TIOKa3ajH, YTO TIPH all-
MPOKCUMAIINN IUTUTHl TEPEeKPECTHO-CTEP)KHEBOH CH-
CTEMOM C YYETOM YCIIOBUM, IPUBEICHHBIX BBIIIE, ITPO-

rHObI M YIIIbI TIOBOPOTA B CIUIOLIHOM TUIUTE HpaKTHYe-
CKH TIOJTHOCTBIO COBIAIAIOT C MPOrudaMu 1 yriiaMmu no-
BOPOTA MEPEKPECTHO-CTEPIKHEBOM CHCTEMBI.

[epeiineM Temepb K ONPENCICHUIO U3TUOAFOIINX
U KPYTAIIAX MOMEHTOB. M3 TEOpUHU H30TPOIHBIX IUIHT
W3BECTHBI BBIPAXKCHUS IS U3THOAIONIMX MOMCHTOB B
mwure [3, 7]:

9w %w

rne D — munmmaapudeckas )keCTKOCTh IUTUTHI [7].
BoipaxkeHust 1Sl KPYTSIIMX MOMEHTOB HMEIOT
BHI:

%w
Mxy - _Myx - D(l - ,Ll) axdy (3)
Bun BelpaxxeHUil 171 OPTOTPOIHBIX IUIMT HE OT-
JINYAETCs, HO JKECTKOCTH B JABYX HAIIPABICHUAX NPUHH-
MaroTcs pa3HeIMU. CyTh HaIllUX JalbHEHIINX paccyX-
JICHUH OT 3TOTO HE U3MEHSETCSL.
Js1 Ganmok mMeroTest n3BecTHhIe AudhepeHInans-
HbIC 3aBUCUMOCTH JJIs1 U3rUOAFOIINX MOMEHTOB [9]:
a*w *w
Mx,b =B, 9x2’ My,b = By 9y2 (4)
BerpaxkeHust U1t Ky TAINX MOMEHTOB:

3w | _ %w

Mxy,b =C = _me (%)

Y ax-ay' yx%b

CpaBHuBas BeIpakeHus (2) u (4) mna usrubaro-
IIAX MOMEHTOB, HAXOANUM, YTO ISl ONPEeTICHUS 3T U-
0arolX MOMEHTOB B CIUIOIIHOW IIMTE B OINPEJIC/ICH-
HOW ee TOYKE MO M3THOAONINM MOMEHTaM B CTEpKHE-
BOIl cHCTeMe B TOYKE C ITHMH X€ KOOpAWHATAMH,
CIIEAYET MOJIOKUTD:

My =Myp+p-Myp, My =M, + p- My (6)
rie Myp u My p — m3rubaroriyie MOMEHTHI B CTEpK-
HSIX, IIEPECEKAIOIINXCS B 3aJaHHOH TOUKe.

AHanoru4Ho, cpaBHMBast Beipaxenus (3) u (5) ans
KPYTAMINX MOMEHTOB, HAXOIMM, YTO JUISI OTIPEIICIICHUS
KPYTAIIMX MOMEHTOB B CIUIOIIHOW IUTUTE IO KPYTs-
[IMM MOMEHTaM B CTEP>KHEBOU CHCTEME CIIEIyeT MOJI0-
JKUTD:

Mxy =(1- H)Mxy,b (7

W3 Bepaxkenwii (6) u (7) BUAHO, 9TO H3rHOaromme
MOMEHTHI B IUTUTE TOIYYaroTCs 0OJIbIe M3THOAI0NINX
MOMEHTOB B CTEPXKHAX MEPEKPECTHO-CTEPKHEBON CH-
CTEMBI, a KpyTSIIMEe MOMEHTHI — HA000POT, MEHBIIIE.

UucneHHble UCCIEI0BaHUS MO MPUBEICHHON Me-
TOJUKE MOKa3alH, YTO €CIH PACCUUTATh CTEPHKHEBYIO
CHCTEMY C Y4ETOM IIPaBUIa IPUHATHSA UX KPYTHIIbHBIX
1 M3THOHBIX J)KECTKOCTEH, a MOTOM NEepeTH K n3rnda-
FOIIMM M KPYTAIIMM MOMEHTaM B CIUIONTHOI OPTOTPOTI-
HoOW muTe o hopmynam (6) u (7), TO 3HAYEHUS ITUX
YCUJIMH C BBICOKOM TOYHOCTBIO COBIAIAIOT C yCHIIHSIMU
B IUINTE, PACCUNTAHHON C IPUMEHEHNUEM IUINTHBIX KO-
HEYHBIX 3JIEMCHTOB.

Ydyer TpemuHOOOpa3oBaHMSA INPOBOAWTCA B
CTEp>KHEBOM cXeMe JI0cTaTo4yHo mpocto. Ecnu mpu
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ONpEeIeNIEHHON Harpy3Ke B CTEPIKHSIX MOSIBIISIOTCS Tpe-
IIMHBI, TO U3THOHBIE U KPYTHILHBIC JKECTKOCTH ITHX
CTEp>KHEN W3MEHSIOTCS MO Jit000il M3BECTHON MeTo-
JluKe, Hampumep, o Meroauke [2]. Jlanee, Ha crenyro-
miel uTepaluu TMPUHUMAIOTCS. HOBBIE IKECTKOCTH
CTEp>KHEH U pacueT NOBTOpsieTcs. B oTnuune ot Moje-
JUPOBAHUS PAOOTHI JKEIE300CTOHHOW IUIUTHI TLIOC-
KUMHU KOHCYHBIMHU 3JICMEHTaMH, KOTJla Mpu 00pa3oBa-
HUU TPEILMH B OJHOM HalpaBJICHUHN U3MEHSETCS )KECT-
KOCTb BCEro JJIeMeHTa B OOOHWX HAINpaBICHHUAX, B
JJAHHOM CJIy4ae >KECTKOCTh B Ka)KJI0M HaIlpaBICHUU
MOJKET OBITh pa3HOM, YTO BIHIET HAa TOYHOCTH pacdera.

BbiBoabI M nepcnekTHBBI HccjaenoBanus. s
CTEP>KHEBOI aNMpOKCUMAllUU CIUIOIIHOW OPTOTPOII-
HOW IUTUTHI JJOCTATOYHO Pa30UTh MPOJICTHI IUTUTHI B OJ1-
HOM U JPYTrOM HampaBJjeHUU HA OIMpeleleHHOe KOJIU-
9YeCTBO IIaroB. 3aTeM IIUPUHY OaloK B KaXKIOM
HaMpaBJICHUHU MPUHATH PABHOM mIary pa3OHeHus, BbI-
COTY CEUeHHs MPUHATH PABHON TOJIIKHE TUIUTHI, & MO-
JOyJd YOpyrocTu pasfenuth Ha kodpduiuent k=1-
pi-po. damee crmemyeT KpyTHIBHBIC JKECTKOCTH 0aJloK
MIPUPABHATH U3THOHBIM )KECTKOCTSAM U PACcCUUTATH IIe-
PEKpPECTHO-CTEPKHEBYIO cucTteMy. Ilocie ompenene-
HUS YCHJIUH B CTEPXKHAX, M3THUOAIONINE U KPYTSIIUC
MOMEHTHI B CIUIOIIHOM IUIUTE MOKHO ONpPEAEIUTH MO
dhopmynam nepexona (6) u (7).

Pacuets! o pa3paboTaHHOHN B HACTOAIIEH CcTaThe
METOJIMKE MOKa3bIBAIOT, YTO YCUIINSA, ONPEIEICHHBIE B
CTEpKHEBOM CUCTEME C BBICOKOW CTENEHBIO TOYHOCTH
COBIANAIOT C YCHUJIMSAMHU B CIUIOIIHOW OPTOTPOIHOM
IUTHTE.

B nepcnexktuBe npeamnoaraercs pa3padoTka mpo-
rpaMMbl Ha DBM aiist pacdera xene300eTOHHBIX TUTHT
C TIOMOIIBIO CTEPKHEBOW amNmpOKCUMAIIMKA C YYETOM
W3MCHCHHS M3TUOHBIX U KPYTHIIBHBIX JKECTKOCTCH B
pe3ynpTate 00pa30BaHUS TPEIIVH.
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[onmyuyeHne kadecTBa BHYTPEHHEH MOBEPXHOCTH THIPOIMIIUHIPOB H €r0 ONTUMU3AIHNS SIBIICTCS aKTyalb-
HOW 3aJ1aueii Ha MpeNpUATHA. B cTaThe IpeIcTaBIeHBI pe3yIbTaThl HCCICIOBAHMUS IT0 COBEPIICHCTBOBAHHUIO IIPO-
1ecca YucToOBor 00pabOTKH rTyOOKHUX OTBEPCTHI B TOHKOCTEHHBIX THIb3aX. BEIOpaHbI OCHOBHEIEC TTApaMETPHI JJIs
obecrieueHns1 KAYeCTBa [MOBEPXHOCTH: TI0KA3aTelb IEPOXOBATOCTH U BEINYMHA BHYTPEHHHUX HANPSOKEHHI B 10-
BEPXHOCTHOM CJIO€ THAPOLMIUHAPOB. [lJisi onpeneseHust Ti1yOuHbl YIIPOYHEHUS] BHYTPEHHEH TOBEPXHOCTH TITy-
OOKOr0 OTBEPCTHS THJIb3bI UCTIOIB30BAJICS METOJ KOCOTO nutnda. Pe3ynpraTel HCCiIeI0BaHUi TTO3BOJISIIOT PEKO-
MEHJIOBaTh KOMOMHHPOBAHHYIO 00pPabOTKY OTBEPCTHH, COUETAIONIYI0 pe3aHre W TUIACTHYECKYIO jJedopmaruro.
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ITonydyennbie B paboTe pe3yabTaThl MMO3BOJIIT YIAYUIIHTh 00pabOTKY ITyOOKHX OTBEPCTHUH THAPOIMIUHAPOB KO-
TOpasd UMECT MPAKTUICCKOC U TCOPETHUICCKOC HAYTYHOC 3HAUYCHHC.

ABSTRACT

Obtaining the quality of the inner surface of hydraulic cylinders and its optimization is an urgent task at the
enterprise. The article presents the results of a study on improving the process of finishing deep holes in thin-
walled sleeves. The main parameters for ensuring surface quality are selected: the roughness index and the mag-
nitude of internal stresses in the surface layer of hydraulic cylinders. To determine the depth of hardening of the
inner surface of the deep hole of the sleeve, the oblique slot method was used. The results of the research allow us
to recommend a combined hole treatment combining cutting and plastic deformation. The results obtained in the
work make it possible to improve the processing of deep holes of hydraulic cylinders, which has practical and

theoretical scientific significance.

KiroueBble ci10Ba: MOTUPOBAHNE, JOBOJKA, IOBEPXHOCTHOE IUIACTHYECKOE epOpPMHUPOBAHIE, yIapHOE pac-
KaTeIBaHUE, Ae(heKThI MaKpOreoMeTpuH, KOMOMHUPOBaHHAas 00paboTKa.
Keywords: polishing, finishing, surface plastic deformation, impact rolling, macrogeometry defects, com-

bined processing.

IHocTanoBKa Mpo0JIeMbI

O0OpaboTKa BHYTPEHHHX I[MJIHHIPUICCKHX I10-
BEpXHOCTeH Bceraa Obu1a 0oJiee CII0KHBIM MPOLIECCOM,
yeM 00paboTKa HapyKHBIX MIJIHHIPUICCKHX MOBEPX-
HOCTEH. ITO 00YCIOBICHO «3aKPHITOCTHIO» OTBEPCTHIH
1 CBS3aHHBIMH C STHUMU TPYAHOCTSAMHU OPHEHTALINH HH-
CTPYMEHTa OTHOCHUTEIHFHO 0OpabaThIBacMON MOBEPX-
HoctH, noaaun COXK, usmepeHus 1 KOHTPOJIE MUKPO-
TEOMETPUHN W Pa3MepoOB, HAONFOIEHUs Tpolecca, Hc-
MOJb30BaHUS ~ OoJee  CIOXKHOM  KOHCTPYKLUHU
MHCTPYMEHTA U APYTUMH 0COOCHHOCTSIMU.

OcHOBHBIE U HanuboJIee MHPOKO PACHPOCTPAHEH-
HblEe B IMPOMBIIUICHHOCTH CIIOCOOBI YHCTOBOW 00pa-
60TKH pe3aHHeM He TOJIBKO HeI0CTaTOYHO TPOU3BOIU-
TENbHBI, HO M TEXHOJOTHYECCKH HECOBEPIICHHBI, IMO-
CKOIIBKY, 00eCTIedrBast BRICOKYIO TOYHOCTh 00pabOTKH
Ha YPOBHE MaKpOTreoMeTpHH, (hOpMy B pa3Mepbl OTBEp-
CTHIA, OHH HE CO3IAI0T COOTBETCTBYIOIIUE €l BEICOKHE
XapaKTEepUCTHKH Ha YPOBHE MHUKpOTreoMeTpuu. B pe-
3yJNbTaTe, B TEXHOJOTHYECKOM IIpoIecce 00pabOTKH
THJIB3, TIOCJIE YUCTOBOTO pacTayMBaHUsA OblIa BBEIEHA
orepauusi JOBOJKH, oOecleduBaonias HeoOXxoamuMoe
Ka4eCTBO ITOBEPXHOCTHOTO CIIOSI.

AHaJIN3 MOCJIeAHUX UCCIeT0BAHMI U My0IUuKa-
107074

[Tpu ¢uHMIIHON 00paboTKe OTBEPCTUIT TUIPOLIH-
JUHIPOB OCHOBHOHM HMHTEpeC, Kak B TEOPETHUCCKOM,
TaK W B MPAKTUIECKOM OTHOIICHWH HMMEET SIBIICHHE
YIIPOYHEHHSI, COMIPOBOXKAIONIEE XOJIOAHYIO IIacTHYe-
CKyto nedopmanuio. B HameMm ciaydae onTHMambHOM
SIBIISICTCS IIOBEPXHOCTh MMEIOMIAasi OCTATOYHBIC HATIPS-
skeHus B npenenax 200-350 MIla u noBellieHUE MUK-
poTBepaOCTH HEe MeHbIe 15 %.

HUccaenosanus npod. [1.U. Amepuruna [2] moka-
3aM BIMSHHE IIEPOXOBATOCTH IIOBEPXHOCTH 3aro-
TOBKH Ha HKCIUTyaTaI[MOHHBIE CBOMCTBA JeTainn. Mak-
CHUMaJibHasi HW3HOCOCTOMKOCTH TIpHCyIIa oOpasmawm,
UMCIOIIUM KAa4eCTBEHHYIO MpPEIBapUTEIBHYI0 00pa-
0OTKy, TIPH 3TOM HMEET MECTO, TaK Ha3bIBacMasi, TeX-
HOJIOTHYECKasl HACICICTBCHHOCTB, T.€. N3MEHCHHE IKC-
IUTyaTallMOHHBIX CBOMCTB AeTaneil o] BIUIHHEM TeX-
HOJIOTHH UX U3TOTOBJICHUS.

TexHomormyeckasi HacICICTBEHHOCTh IPOSBIIS-
eTCsl He TOJIFKO BO BIMSHUH METOJa M PEXHMa o0pa-
0OTKHM, IPUMEHSIEMBIX Ha MOCIESIHIX YUCTOBBIX OIepa-
USAX, HO TaKXXE MOMKET TPOSABIATECS B M3MEHEHUH
CBOWCTB WJIH IIOTEPE TOTHOCTH (POPMBI TOTOBOM JETaITN

IIPU €€ JKCIUTyaTallud B Pe3yJbTaTe BO3IEHCTBHS TEX
WJIN MHBIX DJIEMEHTOB KayeCTBa MOBEPXHOCTH, CO3JIaH-
HBIX B IOBEPXHOCTHOM CJIO€ ICTAJIH IIPH YEPHOBOH 00-
paboTke.

Jis 11enecooOpa3HOro HCIOJIb30BAHUS SIBICHUS
TEXHOJIOTHYECKO HACIEeICTBEHHOCTH HE0OX0AMMO
YCTAHOBHUTH HEMOCPEACTBEHHBIE CBSI3U MEXKIY SKCILTY-
aTaI[IOHHBIMH XapaKTePUCTUKAMHU JETalleil M pexu-
MaMH 00pabOTKH AETaay Ha OCHOBHBIX OIEpanusx ee
U3roToBIeHHMs. J{J1sl 3TOro pa3yMHee BCEro yCTaHOBHUTh
MaTEeMaTHYECKYI0 3aBUCHMOCTB: «IKCILTyaTallHOHHAs
XapaKTepucTuKa — (QYHKIUS KauecTBa MOBEPXHOCTIY,
«KA4eCTBO TMOBEPXHOCTH — (YHKIHS pexuMa oOpa-
OOTKM» COBMECTHOE pEIICHHE IO3BOJHUT YCTaHOBUTH
MIPSIMYIO CBSI3b: «IKCIUTYyaTallMOHHAS XapaKTepUCTHKA
— pexuM 00pabOTKUY.

OunnmHas 00paboTka, OCHOBaHHAs HE Ha pe3a-
HHUHM, a Ha XOJIOAHOW JedopMaIuy Ioydnia Ipu3Ha-
Hue B 50-60 rr. npouuioro CToJAeTHs.

Bompocsl mimactiuueckoro 1eopMHUpOBaHUS HC-
CJIEIOBAJIMCH U M3YYaJINCh, HAYMHAs cO BpeMeH [ anu-
nest. Hajio oTMeTHTB, YTO HalpaBlIeHUE dTHX MCCIIEN0-
BaHMH BOIILIO B MPOMBIIUIEHHOCTh KaK, B [IEPBYIO OYe-
penb, W3TOTOBIECHHWE 3aroTOBOK,Jajee pasfen —
(hopMo0Opa3oBaHUEe U TPEThe HAMPABICHUE - OTJE-
JIOYHO-YTIpouHsoas obpaborka. A mnpodeccopom
CynranoBeiM T.A. cO3/1aHO 11e7I0€ HaNpaBJIeHUE HAYKH
— KMHETOIIACTHYECKOro (hopMOOOpa3OBaHHsI.

[Tpn pemieHnn BompocoB 00pabOTKH JlaBlIeHUEM
UCTIONB3YETCS HWHXKCHEPHasi TEOpHsl ILIACTHYHOCTH
VYunkcosa E.I1., reopus o6pabotku meramuios ['yOkuna
C.U. dynpaMeHTanbHbIE HCCIEAOBAHUS MPOBEACHBI
10 M3y4YeHUI0 TpeHus, co3nanbl Teopun TpeHus (b.b.
Hepsrun, N.B. Kparensckuii T ap.) 1 MHOTO cItoco60B
omnpeesieHus Ko GUIIEHTa TPEHUSI.

N3 Bcex COBPEMEHHBIX TEOpHH, OOBICHIIONINX
MPUPOJY IUIACTHYECKO# nedopManuu U yrnpouHEHUs
METaJJIoB, OOLIETIPU3HAHHOW M Hamboliee J10CTOBEp-
HOW B HACTOSIIEE BpPEeMs SBIISIETCS JUCIOKAI[OHHASL
Teopusi. B coBpeMEHHBIX ANCIIOKAIMOHHBIX TEOPHAX
paccMaTpHBaeTCsi KpUCTall, KOTOPBIH B HCXOJIHOM CO-
CTOSIHUM COJIEPKUT OOJbIIOE KOJWYECTBO JIUCIIOKA-
LU, PACIOJIOKEHHBIX B BHJE INPOCTPAHCTBEHHOMH
cetkd. CyIecTBOBaHHE CETOK OOHApPYXKHMBAETCS TIOT
JJIEKTPOHHBIM MMKPOCKOIIOM, @ TaKKE PEHTI€HOB-
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CKUMH METOJaMH HcciienoBaHus. [Inmactnueckas me-
(hopmarnus npeacTaBIseTCs Kak mporecc 00pa3oBaHus
HOBBIX JJUCJIOKAIUH U UX JBMXKCHUS 110 KPUCTAILTY.

Jnst penieHus 3aaad MOBEPXHOCTHOH IuilacThye-
CKOH ieopMaruu J10MmycKaeTcs HpUMEHEHNE 3aKOHOB
HaVMEHBIIIET0 CONPOTHUBIICHUS, 3aKOH IOCTOSHCTBA
00bEMOB, 3aKOH HAMMEHBIIIET0 IEPUMETpPa U Jp.

O0mas npodJsema

OCHOBHBIE OpTaHMYECKHE HEIOCTATKH TPaTUIIH-
OHHBIX METOJIOB (DMHUIITHOW 0OpabOTKH: HapyIIeHHE
[EIOCTHOCTH W TOApE3aHHe BOJIOKOH 0oOpabaThiBae-
MOT0 MaTepHala; HeOXHOPOJHOCTh 00paboTaHHOI TOo-
BEPXHOCTH; Pa3pBIXJIIEHHE IOBEPXHOCTHBIX CIIOEB U
[Iap)KUPOBAaHNWE B HUX MHOPOIHBIX YaCTHIL, a TaKKe
BBICOKHE TEMIIEpaTypbl pe3aHus pu adpa3uBHOIl 00-
paboTKe, U3MEHSIOIUE CTPYKTYPY MaTepHana.

HauGonee Hane)xHOe MONyYeHHE KadeCTBEHHOMH
MOBEPXHOCTH JIAIOT METO/IbI XOJIO0HOM 00paboTKH 1aB-
JICHUEM ¢ 00pa30BaHUEM Ha MOBEPXHOCTH JeTaleil pe-
TYJSIPHBIX MHKpopenbedoB. OCHOBHBIME CIIOCOOaMHU
00pabOTKH BHYTPEHHHX IMMOBEPXHOCTEH METOJOM IIO-
BEPXHOCTHOTO INIACTHIECKOTO Ae(pOpMUPOBAHUS SIBIIS-
IOTCS: pacKaThIBaHHE, BHITJIA)KUBAHIE U TIOPHOBAHUE.

VYnpaBneHne mTpoIeccOM YUCTOBOW 00pabOTKH
JTABJIICHUECM CYIIECTBCHHO OCIIOXKHSETCS TEM, UTO TPH-
MMOBEPXHOCTHBIN CJIOM MaTepuana 3aroTOBKM HMEET
Npe/IeIbHO HEOJHOPOIHYI0 MUKpOTeoMeTpulo. Brixo-
JIOM MOJKET CTaTh KOMOMHHPOBaHHAs 00paboTKa, coue-
Taromasi B cebe 0JHOBPEMEHHO IIPEBAPUTEIILHOE pe-
3aHHE U IUIaCTUYECKOoe 1e()OPMUPOBAHHE.

[NoBrIIeHuE A3PPEKTHBHOCTH METAIO00PaOOTKH
SIBIISICTCST OJTHAM W3 OCHOBHBIX HAIlPaBICHUHA Pa3BUTHS
COBPEMECHHOTO MAaIIMHOCTpOeHHUs1. CHIKCHHE OTXOIOB
B CTPY’KKY WJIH YMCHBIICHHE MTPHUITYCKOB HA 00pabOTKY
pe3aHreM MPHUBOAWUT K CYIIECTBEHHOMY 3KOHOMHYE-
ckomy 3¢ dekry. [Ipexxae Bcero, 3T0 OTHOCHTCS K 00-
paboTke neraneil TUma BTYJOK, TPYO, LMIMHIPOB,
TUJIb3, KOTOPBIC HAXOJAAT MPUMEHCHHUE BO MHOTUX Ma-
NIMHAaX U MEXaHUu3Max.

OcHOBHBIE U HanuboJIee MIMPOKO PACHPOCTPAHEH-
Hble B IMPOMBIIUICHHOCTH CIIOCOOBI YMCTOBOW 00pa-
0OTKH pe3aHneM He TOJILKO HEJI0CTATOUHO ITPOU3BOIU-
TENbHBI, HO M TEXHOJOTHYECCKH HECOBEPIICHHBI, IMO-
CKOIIBKY, 00eCTIedrBast BRICOKYIO TOYHOCTh 00pabOTKH
Ha YPOBHE MakporeoMeTpuu, GopMy u pazMepsl 0TBEp-
CTHH, OHM HE CO3/IAf0T COOTBETCTBYIOIINE €1 BBHICOKHE
XapaKTEepPUCTHKH Ha YpOBHE MHUKporeomerpuu. B pe-
3yJIbTaTe, B TEXHOJOIMYECKOM Iporiecce 00paboTKH
THJIb3, TI0CJIe YMCTOBOTO pacTauyruBaHusl ObliIa BBEJCHA
omepanusi JOBOJKH, obecreunBaronias HeoOXoauMoe
Ka4yeCTBO [TOBEPXHOCTHOTO CJIOSI.

Ot A€TaJIn IPOU3BOJAATCA MPEUMYIIIECTBEHHO 13
TUTACTUYIHBIX MaTEPHaJIOB, U Iieecoo0pa3Hee He00X0-
JIIMO€ KayeCTBO IMOBEPXHOCTH JOCTUTATh IIOBEPXHOCT-
HBIM TUIACTHYECKUM Ae()OPMHPOBAHUEM.

IMpn mnacruyeckoMm JeOpMHUPOBAHUM TOHKOTO
MOBEPXHOCTHOTO CJIOSI UIMEETCS Psijl IPEUMYIECTB, I10
CPaBHEHHIO ¢ 00pabOTKOI ToueHHEeM, IUTM(OBAHUEM U
noJiMpoBaHueM [5].

VYrpaBiieHHE TMPOLECCOM YHCTOBOW 00paboTKH
OTBEPCTUH [aBJICHHWEM 3HAYUTEIBHO YCIOKHICTCS
TEM, YTO MMOBEPXHOCTHBIN CJIOW MaTepuaja 3aroTOBKH

MPENeNFHO HEOTHOPOAHO Ne(OPMHPOBAH B PE3YIb-
Tare MpeaniecTByomei ee oOpaboTKu pe3aHueM, ero
MEKporeometpus xaotuusa [10].

CJI0’KHOCTD W3Y4YEHUS MPOIECCOB IIACTHYECKOTO
nedopmupoBanusi 00yciIOBIIEHa TaKXKe TEM, YTO HPHU
JAHHBIX MEXaHUYECKHX CBOWCTBAaX BEJMYMHA COMNPO-
THBJICHUS] METaJIa IUIACTUYECKOMY JIe(hOpPMHUPOBAHHUIO
HENPEPHIBHO HM3MEHSETCSI OJHOBPEMEHHO C HM3MEHe-
HHEM MEXaHWYIECKHUX CBOUCTB [3]; mpuieM N3MEHECHHUS
STH MO CBOEMY XapakTepy HeomHoponHbl. [losTomy
IpU pacyeTax 3HAUYCHHH MapaMeTpoB pexmMa obOpa-
OOTKM METaJUIOB JaBJICHHEM HEOOXOIMMO MpeaBapH-
TENBHO KCIICPUMEHTAIPHO YCTAHABJIMBATH XapaKTep-
HYIO JIIsL JAaHHOTO MaTepHaia pyHKIIMOHAIBHYIO 3aBH-
CHMOCTb,  CBS3BIBAIOLIYIO €0  COIPOTHBIICHHUE
IUIACTUYECKOMY Ie()OPMHUPOBAHUIO C BEITUYMHON Je-
¢dbopmarmu.

Takum o0pa3oM, 3ajada CO3AaHUS MPUKIIAJHOM
TCOpUU TIACTUYHOCTH JOJDKHAa pEIIATbCA KOM-
IUIEKCHO, TO €CTh IyTEM YCTAaHOBIICHHUS KaueCTBEHHBIX
3aBHCUMOCTEH M KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH
MEXITy HAMPSDKCHIAMHA U JeOpMausIMi B peaJbHOM
MeTaJlie Ha OCHOBaHHUH PE3YIbTaTOB TCOPETHICCKUX U
SKCIEPUMEHTANBHBIX UCCIICIOBAaHUM, a TaKke 00001IIe-
HUSX JAHHBIX HAKaIUTMBAIOMIETOCS IPOM3BOJCTBEH-
HOI'O OIIbITa.

eanb ctaTbn

HccnenoBanne BO3MOXHOCTH — OCYIIECTBIICHUS
nporecca KOMOMHUPOBaHHON 00pabOTKU OTBEPCTHH C
TIOMOIIBIO Pa3BEPTKH, COUYETAIOLIEH pe3aHue U IIaCTH-
geckoe nedopmupoBaHue. l3ydeHme ocoOeHHOCTEH
IpoIiecca U ero BIUSHIS Ha KAYeCTBO ITOIyIaeMBIX JIe-
Taneu.

N3n0:xeHne 0CHOBHOT0 MaTepHaja

CBsI3b XapaKTEPHUCTUK KadecTBa MOBEPXHOCTHOTO
CIIOSL C OKCIUTyaTallMOHHBIMH CBOWCTBAMH JIeTaJleH
CBUACTCIBCTBYCT O TOM, YTO OITUMAJIbHasA (C TOYKH
3pCHUA MOBBIMICHUA SKCILTyaTalMOHHBIX CBOICTB ae-
Tasiei) MOBEPXHOCTH JIOJKHA OBITH JOCTATOYHO TBEP-
JIOH, TOJDKHA UMETh CKMMAIOIIME OCTaTOYHbIE HAIps-
JKEHUsI, MEJKOJIUCIIEPCHYIO CTPYKTYpY, CIJIaXKEHHYIO
(GbopMy MHKPOHEPOBHOCTEH C OOJBIIONW ILIONIAIBIO
ONOPHOM MOBEPXHOCTH [4].

OcHoBHOe TpeOOBaHHE K BHYTPEHHEH MOBEPXHO-
CTH THAPOIMINHPA — N3HOCOCTOMKOCTH. MI3HOCOCTOM-
KOCTh BHYTPEHHEI'0 OTBEPCTHSI THIIb3bI OYJIET 3aBUCETH
OT BOJIHHICTOCTH H IIEPOXOBATOCTH, TOYHEE OT BBHICOTHI
rpeOenIKOB HEPOBHOCTEH, OT (PaKTHUECKOW ILIOMIAH
TIOBEPXHOCTHU KOHTAKTA, OT 1Iara u (t)OpMBI OTACIIBHBIX
HEPOBHOCTEH, a TaAKXKe U OT MUKPOTBEPIOCTH IIOBEPX-
HOcTHOTO c1041 [1]. ToHKHe 1 MHOTOYHCIICHHBIE HEPOB-
HOCTH 00€CTIEYNBAIOT OOJIBITYI0 H3HOCOYCTOHYNBOCTB,
4eM KpyMHbIE HEpOBHOCTH Oousbmioro mrara. OnTw-
MaJlbHasl BBICOTA HIEPOXOBATOCTH, AJISI O0OecredeHus
TOYHOCTH CONPSDKEHHS, MOXET OBITH ONpeeeHa 110
CIIEIYIOIIUM peKOMeHIausm [2]:

RA = (0.1+0.15) TD

IIpY TUaMeTpe CONPsDKEHHS CBBIe 50 MM;

RA = (0.15+0.2) TD

MIpY TaMeTpe conpsukeHus oT 18 mo 50 mMM;

Ra=(0.2+0.25) Tp

[IPH AHAMETPe COMPsDKEHUS MeHee 1 8MM.
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Pucynok 1 — Yepmeoic demanu
Tabuuma 1
Pa3Mepsbl ieTanu U 3aroTOBKU
) Pa3mepsl
= 3aroroBka Tpyoa [OCT
5 O603HAYCHIE 8;22}[ Marepuan, | IIporpamma Bbl-
g JUameTp | JIUIHHA FOCT 8732 CTab mycKa
T'mneza I'L] 240.
c/x 10.002 30 280 48x10 35 400
TI'mne3a I'L] 260.
c/x 20.001 40 388 57x12 35 400
TI'mnp3a I'LL 288.
c/x 30.002 40 402 57x12 35 500
w/m | K 12M.10.001 50 215 68x12 35 500
x/m | PI" 23.20.102 50 166 68x12 35 500
I'une3a I'T] 285.
c/x 10.101 63 353 83x12 35 200
c/x | LIT 6-80. 15.002 80 275 102x14 35 200

TexHonornyeckasi HacJeICTBEHHOCTb IPOSBIS-
€TCsl HE TOJIKO BO BIIMSHUH METOJa U PeXHMa o0pa-
00TKH, MPUMEHSEMBIX Ha MOCIEIHIX YUCTOBBIX OTepa-
USAX, HO TaKXKEe MOXKET TPOSBIATHCS B H3MCHCHUU
CBOWCTB WJIX MTOTEPE TOYHOCTH (POPMBI TOTOBOM TETAITH
MIPH €€ SKCIUTyaTaly B Pe3ybTaTe BO3JCHCTBUS TEX
WA MHBIX 3JIEMEHTOB KauyecTBa MMOBEPXHOCTH, CO3aH-
HBIX B TIOBEPXHOCTHOM CJIO€ JCTaIH IIPH YePHOBOI 00-
paboTke.

Jis 1enecoo6pa3HOrO MCHOJIB30BAHUA SBIICHUS
TEXHOJIOTHYECKOW HACIEJCTBEHHOCTH HEOOXOIMMO
YCTaHOBUTH HETIOCPEACTBEHHBIE CBA3H MEXKIY IKCILTY-
aTAlMOHHBIMU XapaKTEPUCTUKAMU JieTanell U pexu-
MaMu 00paOOTKH JETAIM Ha OCHOBHBIX OTIEpaIusiX ee
M3rOoTOBIEHMS. J{J1st 3TOT0 pa3yMHee BCEro yCTaHOBUTD
MaTEeMaTHYECKyl0 3aBUCHMOCTbB: «IKCILTyaTal[HOHHAsS
XapaKTePUCTHKA — (DYHKIHS Ka4eCTBa MOBEPXHOCTHY,
«Ka4yecTBO IOBEPXHOCTH — (yHKIHUS pexuMa obOpa-
OOTKM» COBMECTHOE pPELICHHE MO3BOJHUT YCTAHOBHUTH
MPSMYIO CBSI3b: «IKCIUTyaTaI[MOHHAS XapaKTEPUCTHKA
— pexxuM 00paboTKU».

Kak ykaspiBanock, panee, 60ojee mprueMIeMOn st
obecriedeHnss HEOOXOAMMBIX SKCILUTyaTAI[MOHHBIX Xa-
PaKTepUCTHK SBIIETCS 00pabOTKa MOBEPXHOCTHBIM
TUTacTHYeCKUM aedopmupoBanneM. BriOpaHbl mATH
croco0oB 00pabOTKH OTBEPCTHI: BHOpAIIMOHHOE 00-
paboTKa, yapHOe pacKaTblBaHHE, JOPHOBAHHKE (TIPOTH-
THUBAHUC), BHITJIAXKUBAHUE U PACKATBIBAHUC. Y UUTHIBAS
KOHKPETHBIE YCJIOBHS OOpabOTKH, NpOrpamMMmy BBI-
mycka W TpeOOBaHUs, INPEAbSABISIEMbIE K JETaJsIM

MOJKHO CKa3aTh, YTO MPUEMIIEMBIMH SIBJISIFOTCS] TOJIBKO
OTIepaIy: pacKaThIBAaHUE U BHITTIA)KUBAHHE.

Takum 00pa3zom, NpH M3TOTOBICHUHU AETanel u3
IJIACTUYHOM cTaiu 35, HAMIIy4IIUMH, C TOUYKH 3PEHUS
HM3HOCOCTOMKOCTH JIe€Tajlel ruapoannapaTypbl, METO-
Jamu 00pabOTKH, B TaHHBIX YCIIOBHUSIX, OKAa3aJIHCh Me-
TOJIBI, CO3AONIE HANOOJbIIee YIIPOYHEHUE MeTajlia
MOBEPXHOCTHOTO cjiosl. I1lepoxoBaTocTh MOBEPXHOCTH
B JaHHOM CJIy4a€ HMMEET MEHbIIEE 3HAUYEHHE, YeM
HaKJIeT MeTaJula MOBEPXHOCTHOTO ciost. O HAKO clie-
JIyeT OTMETUTh, YTO B TeX CIllydasx, KOrJa CTeleHb
HaKJIeTna MeTajla TIOBEPXHOCTHOTO CJIO0s MPHU Pa3HBIX
BHJIaX 00pa0OTKM OKa3bIBAETCS OJIM3KOM, a MepoXoBa-
TOCTh MOBEPXHOCTH OTJIMYAETCS 3HAYMTEITHHO, MEHb-
WA U3HOC TAIOT BHJBI 00PaOOTKH, CO3IAIOIINE MEHEE
IIEPOXOBATHIE MOBEPXHOCTH.

U3 nmpuBeeHHBIX COOOPaKECHUN KaXeTCsl HEOKH-
JIAHHBIM OOJIBIIONW M3HOC OOKaTaHHBIX aerajiel. Muk-
POCKOIIIYECKOE HCCIIECOBAHUE ITO3BOJIUIO OOHApy-
JKUTh Ha UX MOBEPXHOCTU TPEUIMHBI, BO3HUKAIOILIHUE C
TIePEHAKJICTIOM METaJlIa MOBEPXHOCTHOTO cliosl. Brico-
Kasi I3HOCOCTOHKOCTh JieTasield, 00pab0oTaHHBIX BhITJIA-
JKUBaHUEM, OOBSCHIETCS HaJMYUeM OTPHUIATEILHBIX
OCTaTOYHBIX HAMpPsUKEHHUH [7].

s netaneit ruapoanmapaTypsl, UMEIOIUX 00JTb-
Myl JJIMHY, HEMAJIOBAXHOE 3HAUYCHHWE HMEET TOd-
HOCTh 00PabOTKH BJIOJIb BCETO OTBepCTHS. M3MeHeHNE
pasMepa MpH BBHIMVIAXXMBAHUU W PACKATBIBAHUU MPHU
MPOYUX PaBHBIX YCJOBHSX 3aBUCUT OT UCXOIHOH Ie-
POXOBAaTOCTH U MPUOIIKEHHO OMpeersercs mo Gop-
myse [7]
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Ad ~ 2/3(Rauex. - Ra) 1)
1€ Ra uex. B Ra - COOTBETCTBEHHO BBHICOTHI HEPOB-
HOCTEH 110 ¥ 1ocJie 00padoTKH.

Orta ¢opmyna oOeCeYrBaCT BIIOJHE MPUEMIIC-
MYI TOYHOCTH MPH yCIOBUH, YTO MUCXOJHAS MIEPOXO-
BaTOCTh HE MPEBHIIIACT BEICOTHI HEPOBHOCTEH COOTBET-
CTBEHHO He BbIlIe R, = 0.63.

HUccrenoBanusi, pe3yibTaThl KOTOPBIX IPUBEICHBI
B kuure B.®. ['ybanoB [8], moaTBep Iat0T TaHHEBIE O
TOM, YTO BBITVIA)KHBAaHUE M PACKATHIBAHWE MPU YTIPY-
TOM KOHTAaKTe 3arOTOBOK M HHCTPYMEHTA MPAaKTUIECKU
HE M3MCHACT TOYHOCTb MCXOJHOHW (POPMBI 3arOTOBKH,
TaK e, KaKk ¥ TOYHOCTh Pa3MepOB. A 3TO 03HAYAET, YTO
TakKas XapaKTCPHUCTHKA, KaK BOJIHUCTOCTh OCTACTCS HE-
WCTIPABJICHHON W 3HAYUTEIILHO CHIXKACT M3HOCOCTOM-
KOCTh THJIB3. J{J1s ucnipaBieHus (pOpPMBI 3aKpeIUICHUE
HHCTPYMEHTA JOJDKHO OBITh KECTKUM.

BbIcoKkast )KeCTKOCTh CUCTEMBI HHCTPYMEHT — 3a-
TOTOBKa B PaJHaIbHOM CEYEHHMHU NpH paboTe MHCTPY-
MeHTamu III1J1 u, Kak ciencTBUE, BBICOKAsl UyBCTBU-
TENBHOCTh 3TOH CHCTEMBI K CaMBIM HE3HAUYUTECIHLHBIM
KOJICOAHHUSM OCHOBHOTO TapaMeTpa oOpaboTKh —
HaTara. DTO MPHUBOAMT, B COIO Oouepelb, K 0Opa3oBa-
HHUIO YYaCTKOB C PA3MIHBIM KaueCTBOM IOBEPXHOCTH
T.H. «msatHHCTOCTH» [4]. HeogHOpomHOCTE MaTeprana
Hen30e)KHa B MPOMBIIIUICHHBIX YCIOBHAX, JUIS UCKITIO-
YCHUS KOJICOAHWI HATAra MPH BCTPEUYE C TBEPIBIMH
WA MATKHMH BKITIOYCHUSAMH, MPEIBapUTENIbHAS 00pa-
00TKa NOJDKHA MUCKIIIOYUTH OOJIBLIOE Pa3jiniue B BbI-
coTe rpeOeIIKoB HEPOBHOCTEW M UCTIPaBUTH Ae(EKTHI
MaKpOT€OMETPHH.

[oBrImIeHHBIE TpPeOOBAaHUS K IMPEIBAPUTEIHHO
MOJYYCHHOMY OTBEPCTHIO — OCHOBHOW HEJJOCTaTOK Me-
TOJIOB TIOBEPXHOCTHOTO IUIACTHYECKOTO 1e(hOPMHPO-
BaHU. VICKITIOUHTE 3TOT HEJOCTATOK MOKHO TIPH COB-
MEIIIEHIH OTIepannii peIBapUTEIbHOM 00pabOTKH pe-
3aHHEM C MOCIEAYIoLeH KannOpyroliee-0TeI04YHO-
yrnpouHsitoeit 06paboTKoM 1aBIeHUEM.

HccrnenoBanusi W MPOMBIIUICHHBIC HCIBITAHUS
MOKa3aJIi, YTO B OOJIBIIMHCTBE CJIy4acB BHITIOJIHEHUE
YCIIOBUiA, 0OECMEeYNBAIONIMX MOBBIIIEHHE TOYHOCTH
NpU OJIHOBPEMEHHOW 00paboTKe pe3aHHeM U JiaBlie-
HHUEM, Ha MPaKTUKE HE BBI3BIBACT TPyIHOCTEH. [locTo-
HHCTBO cItoco0a KOMOMHHPOBaHHONH 0OpabOTKH OCO-
OCHHO HAMIATHO HILUTIOCTPUPYETCS OMBITOM COBMEIIIE-
HUS TIOJYYHCTOBON M YUCTOBOW 00PaOOTKHU CTAbHBIX
CTymeHYaThIX ITOKOB Ha 3aBome AO «II3TM» [6].
YOenuTenbHO TMONTBEPAWICS 3TOT pe3ynbTar pabo-
TaMH, BBITIOJIHEHHBIMM B mocieanue roasl B HUU
TPaKTOpOCEIbMAII. DTH UCCIEOBAHU MTOKA3aIIH, YTO:

o CoBMenieHHass 00padoTKa TOYCHHEM U OOKATHI-
BaHUEM Ju(depeHnnaIbHpIMA 00KaTHUKAMH ¢ KOHHU-
YECKHMH POJIMKAMHU YCIICIIHO MPHUMEHSICTCS B3aMEH
KOHEYHOH orepanyy numpoBaHus pu 00padoTke cTa-
JIeH, 9YyTYHOB, [[BETHBIX METAJLIOB U CIUIABOB TBEPJIO-
cteio0 10 45 HRC,;

o CHIDKEHUE BBICOTBHI HMCXOJHBIX HEPOBHOCTEU
npoucxogut ¢ 10 1o 0,63 MkmM;

o [loBbIIIICHHE HOBEPXHOCTHOM TBEPAOCTH CO-
craBiuset 10 50%;

o [Ipoucxoaur oOpa3oBaHWe U CTaOMUIM3AIUS
OIaroNpUATHBIX I OONBIIMHCTBA YCIOBHH 3KCILTya-
TaIH C)KUMAIOIIUX OCTaTOYHBIX HAIPSHKEHUM,

o [Ipon3BOIUTENLHOCTh COBMEIICHHON  00Opa-
0OTKM pe3aHHEeM U AABICHUEM B IBa- CEMb Pa3 BBIIIC
abpa3uBHOM, a 10 TPYJOEMKOCTH HMXKE IUTH(OBAHMUS.

CoBwMmerieHre 00pabOTKH pe3aHHEM U XOJIOHBIM
TUIACTUYECKUM JIe(POPMHUPOBAHHEM C UCIIOIB30BAHHEM
0COOEHHOCTEH U TOCTOMHCTB TOH U APYroi — OAHO U3
HalpaBJICHUI  COBEPIICHCTBOBAHHS  METaJUI000pa-
OOTKM KaK B OTHOIICHWH COKpAaIICHHS LUKIa o0pa-
OOTKHM ¥ MOBBIIICHUS IPOU3BOANTEIBHOCTH TPY/Ia, TAK
1 TIOBBIIICHAS KauecTBa 00pabaThIBaeMBIX JeTaIeH.

BbIBOABI U IPeAI0KEeHU

YcTaHOBIIEHO, YTO OAHUM M3 HanboJee MepCreK-
TUBHBIX HaNpaBICHUH METa/UI000pPaOOTKH SBISETCS
MIPUMEHEHHE Ha CTaHKaX OOIETEeXHUUECKOTro Ha3Have-
HUsI KOMOMHUPOBAHHBIX HHCTPYMEHTOB, KOTOPbIE 103~
BOJISIIOT 332 OJIUH PaOOYMil XOJ BBIIOJHATH Ha 3aro-
TOBKE JIE3BUIHYIO NpeIBapUTEIbHYI0 00paboTKy |
YIPOUHSIOILYI0 TIOBEPXHOCTHYIO JehopManuro.

AmnHanu3 nporecca KOMOMHUPOBaHHON 00pabOTKH
JlaeT OCHOBaHHE CUNTATh, YTO OCHOBHBIMH (haKTOPaMH,
OIIPEACIAIONINMH BEINYMHY ONTHMAIbHOM MIepoXoBa-
TOCTH W CTEIICHHW YNPOYHCHHS, SIBISIOTCSA: MaTepuall,
[IEPOXOBATOCTh IPEABAPUTEIBHON 00pPaOOTKH, KOH-
CTPYKTHBHBIC TTapaMeTpbl MHCTPyMEHTa (HATST, yroi
3a00pHOTO KOHYyCa, TapaMeTPhl BBIMIAKHBAIOIIETO
9JIEMEHTa, YHUCIO0 3yObeB), IapaMeTpsl 00pabOTKH
(KOHTaKTHOE IaBJEHHWE, I0Jla4ya, CKOPOCTb) W Iapa-
METpBI 3arOTOBKH (TONIINHA CTEHKH).

Amnanus JIMTEPATYPHBIX UCTOUYHUKOB IMOKA3bIBACT,
YTO CYIIECTBYIOIIME IaHHbIE MO KOMOMHMPOBAHHOU
00paboTke OTBEPCTHH MPEACTABISIOT JIUIIb PAM pas-
PO3HEHHBIX IPOTUBOPEUMBBIX MPEIT0KEHHUH 0€3 CO0T-
BETCTBYIOIICH HAYYHON U MHXKCHEPHOH MPOPabOTKH.
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