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reflect current problems and affect the interests of the entire public.
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The title of the article, the full names of authors, educational institutions (except the main text language) should be presented in
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Acrticles should be accompanied by an annotation and key words in the language of the main text and must be in English. The abstract
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abstract is an independent analytical text and should give an adequate idea of the research conducted without the need to refer to the
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The presence of UDC, BBK
Acceptance of the material for consideration is not a guarantee of its publication. Registered articles are reviewed by the editorial
staff and, when formally and in substance, the requirements of the journal are sent to peer review, including through an open
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Only previously unpublished materials can be posted in the journal.

Regulations on the ethics of publication of scientific data and its violations
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ethics of the publication of scientific research. As the most notable and egregious, one can single out plagiarism, the posting of
previously published materials, the misappropriation of the results of foreign scientific research, and falsification of data. \We oppose
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V]IK 332.145
THE MODEL OF SUSTAINABLE TERRITORIAL DEVELOPMENT BASED

ON INNOVATION
MOJIEJIb CTAJIOT'O PO3BUTKY TEPUTOPII HA OCHOBI IHHOBAIII
Rybak A.l. / Pubak A.L.
d.t.s., prof., acad. of the Academy of Communications of Ukraine / 0.m.u., npog., axao. Axademii
368 ’s3Ky Ykpainu
ORCID: 0000-0002-5155-0737
National Maritime University, Odessa, Mechnikova 34, 65029
Ooecvkutl HayionanvHull Mmopcokutl yHieepcumem, Qodeca, 8yn. Meunuxoesa 34, 65029
Azarova |.B./ Azaposa L.b.
c.t.s. /xk.m.H.
ORCID: 0000-0002-9332-5124
Odessa Regional Institute of Public Administration of the National Academy of Public
Administration under the President of Ukraine, Odessa, Genoese street, 22, 65000
Ooecvkuil pecionanvHull iHCMmumym 0eparcaeHo2o ynpaesninua HayionanvHoi akademii 0epaicasnozo
ynpaeninns npu Ilpesudenmosi Yrpainu, Odeca, gyn. I'enyesvka 22, 65000

Anomauia. /loceio cyuacHoeo po36umky OesaKux KpaiH ceiouums, wo IHHO8AYii 30amHi
BUCTIYNUMU  NOMYICHUM KIIOYOBUM (AKMOPOM pO36UMKY BION0GIOHO20 pe2cioHy. B icmyrouux
MEMOOUYHUX OOKYMEHMAx 3 po3poOKu cmpameeii po3sumky mepumopii He Hopmanizoeano
KOHKpemHi Memoou 3abe3nevents cmaiocmi po3sumKy mepumopit ma micye iHHO8AYill 8 YboMy
npoyeci. Tomy ¢opmysanns mooeni cmanozco po3eumKy mepumopiil Ha OCHO8I IHHO8ayili 010
obpano memoro Oocnidxcenns. Ha 6azi xonyenyii cmanoeo po3sumky ma HCUMMEBO20 YUKITLY,
IHCMpyMeHmie ma memooié Cy4acHOI IHHOBAMUKU OYIad OMPUMAHA MOOElb CMAL020 DPO36UMKY
mepumopiti Ha OCHO8I IHHOBAYIU, U0 BCINAHOBIIOE Memy PO3POOKU MA NPOBAOICEHHs IHHOBAYIU 3a
KOJCHOIO 31 chep cmanoeo po36UmKY, 8UHAYAE POJb OPeaHI3AYIUHO-YNPABIIHCOKUX THHOBAYIU 0.5
3a6e3neyeHtss 30ANAHCOBAHO20 PO3GUMKY eKOHOMIYHOL, coyianbHoi ma exkono2iunoi cghepu.
3anpononosana mooenv modice Oymu GUKOPUCAHA K OCHO8A (DOPMYBAHH cmpamezill Cmanio2o
PO36UMKY MEPUMOPI.

Knrwowuosi cnoea: modenv cmanoco po36UmKy mepumopii, IHHO8AYIl, HCUMMEBULU YUK
PO36UMKY MEPUMOPI.

Beryn.

JlocmiKeHHS TOCBIAY CTPIMKOTO PO3BUTKY TaKUX a31aTChKUX KpaiH, sk Kopes,
KHP a6o Cinranyp, CBiq4uTh, IO I1HHOBAIli 3/aTHI BUCTYIIUTH TMOTY>KHUM
KJIFOYOBUM (paKTOPOM PO3BHUTKY BIAMOBITHOTO PEriOHY Ta 3a0€3MeUnTH IJIs1 KpaiHu 13
JOCUTh CKPOMHUMU CTAPTOBUMHU €KOHOMIYHMMH YMOBAaMH CTIHKI MPOBIJHI MO3UIIIT Y
CBITI 3a BIAHOCHO KOpOTKI TepMiHu [1]. BmpoBa/pkeHHS HOBITHIX 1HHOBAIIHUX
pPO3pO0OK B IMUPOKUH CIHEKTp cdep MISUTBHOCTI TaKOX J03BOJSE€ S(EKTUBHO
BUPIIIYBaTH HE JIMILIE €KOHOMIUHI, a i aKTyaJbHI COLIaJbHI Ta €KOJOT14HI MPoOIeMHU
JIEp>KaBH, 110 € HAJ3BUYANHO BAKIIUBUM JTsI 3a0€3M€UEHHS CTaJIOr0 PO3BUTKY.

3riiHO TinoTe31 IOro JOCIIKEHHS, caMe 1HHOBallll MOXYTh CTaTH HaWOUIbII
MEePCIIEKTUBHUM KJITIOYOBUM (aKTOPOM 3a0€3MEUYCHHS CTAJIOTO PO3BUTKY TEPUTOPIH
VYkpainu, Ta 34aTHI CIPUATA BUPILIEHHIO ICHYIOUUX MPOOJEM PO3BUTKY TEPUTOPIM
Jep’KaBH, TAKUX $K 3HAYHI JMUCIPONOPLII y PO3BUTKY ii PErioHIB, MOTIPIICHHS
neMorpadiuyHoi CHUTyallli, HepallilOHaJIbHE BUKOPUCTAHHS TEPUTOPIH, EKOJOTIYHI
npobiemu, Ta nedki iHm [2]. IlpoTte, B iICHYIOUMX METOAMYHHUX AOKYMEHTax [3,4]
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II0JI0 PO3POOKH CTpaTerii po3BUTKY TEPUTOPI MOKHU 110 HE Oynau (opmanizoBaHi
KOHKPETHI MeToau 3a0€3IMeUeHHs] CTaJoCTI PO3BUTKY TEPUTOPIA, a TaKoX He
BHU3HAYEHO POJIb IHHOBAI[IN B [IbOMY MPOIIECI.

Cepen HaWOLIBII 3HAYYIIMX 3apYyO1KHUX POOIT MO0 JOCHIKCHHS 1HHOBAIIIM
MoxHa HazBatu mpari [. Aucodda, K. Onnennennepa, b. Canrto, b. Tsicca, P.
Yorepmana, M. Xyuek. Cepen HOOCHITHUKIB CTajloro pO3BHUTKY, 30KpeMa,
PEryJIIOBaHHS CTaJoOro PO3BUTKY B YKpaiHi, 3HAYHUA BHECOK y PO3BUTOK JIAHO1
npobnematuku 3pobmin  O. AmimoB, H. Anapeesa, [. buctpsiko, €. bopuyk,
A. lanunenko, O. Macnak, M. Mamnik, A. CagoBenko, B. Caxaes, A. CrenpManiyx,
B. Tpero6uyk, €. Xnobucrona, B. llleBuyk, B. [llepbarux.

Ane y momepeaHix ITOCHTIIKEHHIX TakK 1 He OyJIo BCTAHOBJICHE MICII€ 1HHOBAIIii
y 3a0e3nmedyeHHi CTajoro pPO3BUTKY TEPUTOPIATILHUX CHUCTEM B IIUPOKOMY
TpakTyBaHHI. ToMy METOI IILOTO JOCHIPKEHHS oOpaHo (HOpMyBaHHS MOJENI
CTaJIOr0 PO3BUTKY TEPUTOPIN HA OCHOBI IHHOBAIIIH.

DopMyBaHHA MOJEJIi CTAJOI0 PO3BUTKY TEPUTOPiH HA OCHOBI IHHOBAILiM.

VY MicToOyTyBaHH1 KOHIIEMIIISI dKUTTEBOTO IIUKITY SIK OCHOBHUN METOI0JIOTTUHHM
MIIX1J BUBYEHHS PO3BUTKY MICT Oyia MOMYJAPHOIO B CIMAECATUX-BICIMAECATUX
pokax MuHyJIoro ctomitts [5]. Xoua MOTIM KOHIEMIs CHpUiMalach JAEIKUMU
JTOCTITHUKAMU BEJIbMH KPUTUYHO [6], 3riAHO 3 OCHOBHOIO TIMOTE30H0 I[HOTO
JOCIIKEHHS, CaM€ KOHIEMI[isl >KUTTEBOIO LMKIY € HalOUIbII NEepPCHeKTUBHOIO
METOIOJIOTIYHO 0a3010 JOCTIIKEHHsS BIUIMBY IHHOBAIM SIK KIIOYOBOTO (hakTopy
3a0€3MEUYCeHHS] CTAJIOT0 PO3BUTKY TepuTopii. Tomy, Ha MOYATKY AOCITIIKCHHS,
BU3HAYMMO 0a30Bi MOHATTS KOHIICMIT KUTTEBOTO LMUKIY Yy cepi TepUTOPiaibHOTO
PO3BUTKY.

3riTHO OJHOMY 3 BU3HAUY€Hb CUCTEMHOTO aHali3y [7], )KUTTEBUN ITUKI CUCTEMHU
- 1€ €BOJIIOIIS CUCTEMH B1JI CTBOPEHHS il KOHIICMINI 10 BWJIYYEHHS CHCTEMH 3
excrutyaranii. Kpainu, perionn Ta TepuTOpii TAaKOX MOXKYTb OyTH PO3IJIAHYTI SIK
CKJIaJIHI CHCTEMH, IO CKIAJA0ThCsl 3 HAOOPY €NEMEHTIB Yy BHIJISAI 3€MEITbHUX
JUISTHOK, HACEJIEHWX MYHKTIB, CHOpYH, KOMYHIKAaIliii, HAaceJIeHHS, €KOHOMIYHOTO,
J1I0OBOTO, HAYKOBOTO Ta MPUPOJHOTO CEPEIOBHIIIA.

BiamoBimHO, TOHATTS KUTTEBOTO IUKITY TEPUTOPIA MOKEe OyTH CHOPMYITHLOBAHO
K KepoeaHa eeontouia mepumopianbHoi cucmemu 6i0 MOMeHmy il ymeopeHHs 00
UIIKOBGUM 020 NPURUHEHHA ICHYBAHHAL.

VY mporeci ¢BOro po3BUTKY OyAb-siKIi TEPUTOPIi, BIAMOBIAHO JI0 3arajibHOI
KOHIICTINi >KUTTEBOTO IMKIY, OpoxoasaTh meBHI (asu. LI ¢da3su MoxyTb OyTH
BU3HAUCHI SIK 0OMedceHi Yy uaci 6IiOpI3KU HCUMMEBO20 UUKITY mepumopii 3
0OHOPIOHUMU NEPesa caruumMu MeHOeHUIAMU Y 3MIHI eKOHOMIYHUX, eKOJI02IUHUX
YU couianbHUX 2Pyn NOKA3HUKI@ PO3GUMKY MepUumopii.

Posrnspgatoun KUTTEBI LMKIM HACEICHMX IYHKTIB, JOCHIJHUK 1 MPAKTUK
1. OpexoBcbkuil [§] BUIIIMB HACTYIHI OCHOBHI (pa3u KHUTTEBOTO ITUKIY:

1) 1HTEHCHMBHE 3pOCTaHHS - 30UIBIIEHHS TMOTEHINATY JAOCTYIMHOCTI [0
CYCIIJIBHUX OJIar, KOJIM 3pOCTaHHS BUPOOHHIITBA BUIIEPEIKAE 3POCTAHHS HACEICHHS
y perioHi;

2) ymOBUTbHEHE 3pOCTAaHHS - BHIIEPEHKCHHS 3pPOCTaHHS HACEJICHHS HaJ

PO3BUTKOM BUPOOHMIITBA, TEMIIaMH Oy 1IBHUIITBA XKHUTJIAa Ta pIBHEM 1HIIHMX OJIar;
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3) crarHaris - EKOHOMIYHUI Cral B CEKTOP1 MIEPBUHHOTO BUPOOHUIITBA TOUHNHAE
TPAHCIIOBATUCS HA BCIO €KOHOMIKY PET10HI;

4) 3aHemnaj - MiHIMaJbHUM PIBEHb CYCIIUJIBHUX OJiar B PEeTioHi.

Hocmimxennss HaeneHoro II.  OpexoBcbkuMm — omucy (a3 pO3BUTKY
TEPUTOPIATLHUX CUCTEM JI03BOJIIE CTBEPIXKYBATH, IO OKPEM1 €IEMEHTHU IIUX CUCTEM
3MaTHI TyOJIFOBaTH TEHJICHIN] PO3BUTKY IHIIMX €JEeMEHTIB Ii€il )k cucteMu. lle, y
CBOIO 4Yepry, JO03BOJIIE TOBOPUTU TMPO HASBHICTH KOPEJSIi MiXK 3HAYCHHIMHU
MOKa3HUKIB iXHBOTO PO3BUTKY. Y TaKOMYy BHUIAJKy, MOXHA 3HAUTH «IIEPBUHHI»
(haKkTOpHu PO3BUTKY, SIKi 331aBaTUMYTh TPEH] PO3BUTKY JIJIsi «BTOPUHHUX).

Hampuknan, BiAKpPUTTS pONOBHUINA pPeCcypciB (K «IEPBUHHUIDY (HAKTOP
PO3BUTKY) 37aTHE CIPUYMHHUTH TMPUIUIMB IHBECTHUIINA HA iX BHUIOOYTOK, IO JACTh

MOIITOBX [IJIi AaKTUBI3AIlli «BTOPUHHUX» (PAKTOPIB PO3BUTKY — PO3MIMPEHHS
KUTJIOBOTO OyAIBHUIITBA Ta OOCIYroByr4oi cdepu m1jig poOITHUKIB JOO0YyBHOI
MIPOMHMCIIOBOCTI.

BaxnuBoro  XapakTEpUCTUKOIO  JuId  3a0€3[E€UeHHS  CTAJlor0  PO3BUTKY
TEPUTOPIATBLHOT CUCTEMH B LIJIOMY € YaCOBHM Jlar MIDK ITOYAaTKOM CIay MOKAa3HUKIB
PO3BUTKY «IEPBUHHOI0» (akKTopy, Ta CMaJOM PO3BUTKY BTOPHUHHHMX (PaKTOPIB,
no3HayeHu sk At Ha puc. 1. BiH mokasye 34aTHICTh TEPUTOPIi aKyMYJIIOBATH
BKJIQJICHI B HEI pEeCypcu Ta BUCTYNAE CBOEPIAHUM «Oypepom», MOM'SKITYIOUHM
30ypeHHs 'y 30BHILIHBOMY OTOYEHHI TEPUTOPIAIbHOI CHUCTEMH, BHUKJIMKaHI
KOJIMBaHHIMHU MONUTY Ha MPOAYKLIIO «IEPBUHHOI0» CEKTOpa Ta iH.

A v,
g S
¥ ~ b(n)
9
E S:l 1
[=+]
3 ,
p:r:; y
g
=]
=

1 At 2 Yac, t (01.)

Saq) - KUTTEBMIT UK TOYATKOBOTO «TEepPBUHHOTO» (HAKTOPY PO3BUTKY
Sam) - KuTTEBHI MK HACTYIHUX «IEPBHHHUX» (PAKTOPIB POIBUTKY
Séq) - KUTTEBHIT LHK OYATKOBOTO «BTOPHHHOIO» (PAKTOPY POBUTKY
Sém) - KUTTERHIT HHKT HACTYIHHX «BTOPHHHHUX» ()aKTOPIiB PO3BUTKY
Puc. 1. Cranuii po3BUTOK TEPUTOPIi 32 )KUTTEBUMH HMKJIAMHU «IEPBUHHUX))

Ta «<BTOPUHHUX» (PAKTOPiB PO3BUTKY
Howcepeno: [Pospobaeno asmopamu]

3HIKEHHSI PECYpPCHOr0 MOTEHIay PO3TJSHYTOrO y HaBEACHOMY MpPUKJIaAdi
pPOJIOBHUILIA TPHU3BEAEC 1O 3racaHHd >KHUTTEBOTO LHUKIY «IEPBUHHOTO» (akTopy
PO3BUTKY. 3a YMOBH CIPSIMOBAHOCTI 0a30BOi cTpaTerii ympaBiliHHS TEPUTOPIEIO Ha
3a0€3MeUeHHs 11 CTajoro po3BUTKY, HE MI3HIIIE MOMEHTY 4Yacy t;, Kepyrooua cucrema
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MOBMHHA IHIMIIOBATA BUBUIBHEHHS HOBOTO TMOTEHIIATy JUIsI PO3BHUTKY, IO
3a0e3neunTh OO €KTY YMPABIIHHS TMEpPeXii 10 HACTYMHOTO >KUTTEBOTO IUKITY,
3aCHOBAHOT'0 Ha HACTYMTHOMY «II€PBUHHOMY» (pakTopi po3BUTKY. ToOTO 3a0€3neUnTh
TEPUTOPIATBHIA CHUCTEMI ii CTAIUM PO3BUTOK, 110 MPOLTIOCTPOBAHO Ha puc. 1.

Came iHHOBaIIT Ha LILOMY €Talll 3/1aTHI CTBOPUTH HEOOXITHUN MOTEHIIAT JJIs
pO3BUTKY. Lle miATBEpIKYETHCS KOHIESIIIIEI YHIBEPCAIBHOT €BOJIIOLIT, 110 PO3TJIsIae
€BOJIIOLII0 SIK TIEPMaHEHTHUI 1HHOBAIIMHUI TIpoLIEeC, B IKOMY 32 PaXyHOK BBEJICHHS
HOBOTO B CHCTEMY BIIOYBA€ThCS TMIJBHINCHHS CKIAIHOCTI Ta MIPHU CTIMKOCTI
OCTAHHBOI /IO HECTIPUATIUBHX (DaKTOPIB HABKOJMIIIHBOTO CEPEIOBHIIIA.

Tomy NpONOHYETHCS HACTYNHE BU3HAYEHHS: MOJAeJb CTAJOr0 PO3BHUTKY
TEPUTOPill HA OCHOBI iHHOBaWI — 1€ Mo0denb PO36UMKY, 8 AKIll 30A1AHCO8ANHULL
PO36UMOK EKOHOMIYHOI, eK0102IuHoi ma/ado couianvhoi cghepu oOazyemovca Ha
IHHOoGauiax ma 3ab6e3neuyemovcsa 3 GUKOPUCHAHHAM [HHOGAUIUHUX Memooie
YRPAGIIHHA PO36UMKOM mepumopii. (uB. puc. 2).

EKOHOMIYHA COEPA COIIAJIBHA CDEPA EKOJIOI'TYHA CPEPA
TEPPHTOPIAIBHOIO POIBHTKY TePPHTOPIAJILHOIO PO3BHTKY TEPPHTOPIAJIBHOIO PO3BHTRY
s TR S gl i
CKOHOMIMHO20 3POCHIAHNA. noedoaanuA dionocmi ma /] wucmoi eoou ma
201100y HAMENCHUX CaH. YMO6;
Minnozo 300poe’sn; [/] surkopucmannn
AKICHOT oceimu; GIOHOGTIOBILHOT eHep2il;
zionot npai; [/] gidnosioansnozo
2enoepHoi pisnocmi; CHONCUBAHIA PeCypCie;
[] ekopovennsa wepisrocmi; [/] dopomeou iz sminow
MUPY ma cnpasedaueocmi. Kaimanty;
[/] 3epexcenna mopcorux
EKOCHCIEM;
[/] 3fepexcenna exocucmem
cpui.

CTAJHIA PO3BUTOK TEPHTOPIN

META OPTAHISAUIAHO-YNIPABNIHCHRHX INHOBALIH:
adesnedennn-
[/l egpexmuerozo enposadicenna innoeauiii ¢ ekonomidnii, coyiansiiil ma exonoziuniii chepax;
[V] 36anancosanozo po3eumey mpoox ciep cmanezo po3eumyy mepumopii;
[V] napmuepcmea 3apadu cmiiiko2o po3eumxy.

Puc. 2. 3aranbHa MojeJib €TAJ0r0 PO3BUTKY TEPUTOPiil HA OCHOBI iIHHOBaILii
Howcepeno: [Pospobaeno asmopamu]

Ha BigMiHy BiJ ICHYHOYOrO BHM3HAUCHHS CTajOr0 I1HHOBAIIMHOTO PO3BUTKY
TepuTopiit [9], OCHOBOIO CTAJIOr0 PO3BUTKY, Ha IYMKY aBTOPIB IIOT'O JOCIIIKEHHS,
MOBUHEH CTaTH HE IMepexiJ BiJ OJHOI0 CTIMKOTO CTaHy CHCTEMHU O IHIIOTO B
pe3ynbTaTi BIOPOBA/PKCHHS 1HHOBAIM, a came 3a0e3medeHHs 30aJaHCOBaHOTO
3pOCTaHHSI TPbOX OCHOBHUX c(dep TEepUTOpiaIbHOI CHUCTEMH, M0 0a3yeThCs Ha
IHHOBAITISX.

BucHoBKH 10CTiIKEHHS.

B xoni manoro mociimkeHHs OyJ0 3ampONOHOBAHO BU3HAYEHHS KUTTEBOTO
IUKIIy PO3BUTKY TEpUTOPi Ta Horo ckimanoBux ¢a3. MeromosoriuHa OCHOBa
KOHIIENI(li XUTTEBOTO IMKIY JIO3BOJIMJIA BUJAUIUTH «IEPBUHHI» Ta «BTOPUHHI»
(dbakTopy PO3BUTKY TEpUTOpi, Ha 0a3l skuXx Oyno cHOopMyILOBAHO IMIJX1T
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3a0e3MeYeHHs CTaJoro PO3BUTKY TEPUTOPIN SIK MOCIIAOBHOI 3MiHU (ha3 3pOCTaHHS
«MEePBUHHUX» (HAKTOPIB PO3BUTKY.

Takox OyJi0 BCTaHOBJEHO POJIb 1HHOBAIIM JJI1 BUBUIBHEHHS HOBOIO
MOTEHI1ATy PO3BUTKY «IIEPBUHHUX» (DAKTOPIB Ta 3a0€3MEUYEHHS CTajJoro PO3BUTKY
TEPUTOPIH.

OTpuMana B XO1 JOCHTIIKEHHS MOJIENIb CTAJIOT0 PO3BUTKY TEPUTOPIM HA OCHOBI
1HHOBAIlIA BCTAHOBJIIOE METY PO3POOKM Ta BIPOBAKEHHS 1HHOBAIM 32 KOXKHOIO 31
chep cTamoro po3BUTKY, a TAKOXXK BH3HAYA€ POJIb OpraHi3aliiHO-YIMpaBIIHCHKUX
1HHOBAIIIN J71s1 3a0e3neYeHHs 30aJaHCOBAHOTO PO3BUTKY €KOHOMIYHOT, COIIAJIBHOI Ta
exosnoriyHoi cdep. Ha ©6a31 HaBemeHOi MoOfENI TMPOMOHYETHCS 3AIHMCHIOBATH
(dbopMyBaHHS CTpaTeriii CTAJOro PO3BUTKY TEPHUTOPIH, 10 O0’€THAIOTH B OJHOMY
CTPAaTEeTIYHOMY JIOKYMEHTI €KOHOMIYHY, COILIaJIbHy Ta EKOJIOTIYHY CTpaTerito
PO3BUTKY, a TAKOX JI03BOJIATh 30aT1aHCYBATH TEPUTOPIATBHUN PO3BUTOK Y IIUX TPHOX
chepax, o CKIaJa€ MPAKTUYHY 3HAYYIIICTh MPOMOHOBAHOT MOIENI.

Jlitepatypa:

1. Kupunina O.P. Oco6auBocti iHHOBaliiHoi mojaeni Cinranypy. IliBnenHo-
CxigHa A3zist: aktyanbHi npoosiemu po3BUTKy, Ne 31, C. 98-114.

2. [Ipo Konmenmito cragoro po3BUTKY HaceleHWX myHKTiB: [loctanoBa
BepxoBnoi  Pamu  Vkpainm  Bim  24.12.1999  Ne  1359-XI1V. URL:
http://zakon3.rada.gov.ua/laws/show/1359-14 (narta 3Bepuenns: 12.03.2019).

3. IIpo 3arBep/keHHS MeToauYHUX pPEKOMEHamii 1040 (GopMyBaHHS 1
peamizaiii MPOTHO3HUX Ta TMPOTPaAMHUX JOKYMEHTIB COIIaJIbHO-EKOHOMIYHOTO
PO3BUTKY 00'€IHAHOI TEPUTOPIATHLHOI TpoMaau: Haka3 MiHiCTepCTBa PErioHAILHOTO
pPO3BUTKY, OYAIBHUIITBA Ta >KUTJIOBO-KOMYHAJIBHOTO TOCHOJApCTBAa YKpaiHU BIJ
30.03.2016 Ne 75. URL: https://zakon.rada.gov.ua/rada/show/v0075858-16 (nata
3BepHeHHs: 22.02.2019).

4. Ilpo 3aTBEPIIKEHHS Metoauku po3poOKH, MPOBE/ICHHS MOHITOPUHTY Ta
OLIIHKHU peBYJ'IBTaTI/IBHOCTI peam3au11 pETIOHAILHUX CTpAaTeridi PO3BUTKY 1 IUIAHIB
3ax0MiB IMIOAO IX peami3amii: Haka3 MIiHICTEpCTBA PETIOHAIBHOTO PO3BUTKY,
OyIIBHUIITBA Ta >KUTIOBO-KOMYHAJIbHOIO TrocmojapctBa Ykpainu Big 31.03.2016
Ne79. URL: Nhttp://zakonO.rada.gov.ua/laws/show/z0632-16 (mata 3BepHCHHS:
04.12.2017).

5. Norton, R. D. (1979) City Life-Cycles and American Urban Policy. New
York: Academic Press.

6. Roberts, S. (1991) A critical evaluation of the city life cycle idea. Urban
Geography, No.12(5), Pp. 431-439.

7. ISO/IEC 15288:2002(E): Systems engineering. System life cycle processes
(2002). Geneva: 1SO.

8. OpexoBcrkuii [1.A. Myninunansuuit MeHemxMeHT. bapuayn, 2008. 163 c.

9. Hixonora f.I. TeopeTuko-mMeTOMONOTIYHI OCHOBU CTaJIOTO I1HHOBAIIITHOTO

PO3BUTKY Maiux MicT. Pocist: TeHaeHuli 1 mepcnekTuBu po3BUTKy, Ne 6(2), C. 499-
504,

ISSN 2567-5273 8 www.moderntechno.de



Modern engineering and innovative technologies Issue 8 / Part 1 &

References:

1. Kirilina, Ye.R. (2016). Osobennosti innovatsionnoy modeli Singapura [Features of the
Singapore Innovation Model]. South-East Asia: topical development issues, No. 31, Pp. 98-114. [in
Russian].

2. Verkhovna Rada of Ukraine (1999). Pro Kontseptsiyu staloho rozvytku naselenykh
punktiv [On the Concept of Sustainable Development of Human Settlements]. Resolution dated
December 24, 1999 No. 1359-XIV. URL: http://zakon3.rada.gov.ua/laws/show/1359-14 (Last
assessed: 10.05.2019) [in Ukrainian].

3. Ministry of Regional Development, Construction and Housing and Communal Services of
Ukraine (2016). Pro zatverdzhennya Metodychnykh rekomendatsiy shchodo formuvannya i
realizatsiyi prohnoznykh ta prohramnykh dokumentiv sotsial'no-ekonomichnoho rozvytku
ob'yednanoyi terytorial'noyi hromad [On Approval of Methodical Recommendations on the
Formation and Implementation of Forecast and Program Documents of the Socio-Economic
Development of the Integrated Territorial Community]. The order dated March 30, 2016, No. 75.
URL: https://zakon.rada.gov.ua/rada/show/v0075858-16 (Last assessed: 22.02.2019) [in Ukrainian].

4. Ministry of Regional Development, Construction and Housing and Communal Services of
Ukraine (2016). Pro zatverdzhennya Metodyky rozrobky, provedennya monitorynhu ta otsinky
rezul'tatyvnosti realizatsiyi rehional'nykh stratehiy rozvytku i1 planiv zakhodiv shchodo yikh
realizatsiyi [On Approval of the Methodology for the Development, Monitoring and Evaluation of
the Effectiveness of Implementation of Regional Development Strategies and Action Plans for their
Implementation]. Decree dated March 31, 2016 No. 79. URL:
http://zakon0.rada.gov.ua/laws/show/z0632-16 (Last assessed: 04.12.2017) [in Ukrainian].

5. Norton, R. D. (1979) City Life-Cycles and American Urban Policy. New York: Academic
Press.

6. Roberts, S. (1991) A critical evaluation of the city life cycle idea. Urban Geography, No.
12(5), pp. 431-439.

7. ISO/IEC 15288:2002(E) (2002). Systems engineering. System life cycle processes. Geneva:
ISO.

8. Orekhovskiy, P.A. (2008). Munitsipal'nyy menedzhment. Barnaul; Obninsk: Altai State
University.

9. Nikonova, Ya.l. (2011). Teoretiko-metodologicheskiye osnovy ustoychivogo
innovatsionnogo razvitiya malykh gorodov [Theoretical and methodological foundations of
sustainable innovation development of small cities]. Rossiya: tendentsii i perspektivy razvitiya, No.
6 (2), pp. 499-504 [in Russian].

Abstract. The modern development experience of some countries shows that innovations are
capable of acting as a powerful key factor in the region development. In existing methodological
documents of territorial development strategies making does not specific methods of territorial
development sustainability ensuring and the place of innovation in this process.

Problem Statement. Determining the innovation role in ensuring the territorial systems
sustainable development is an actual topic of research. The sustainable territorial development
model formation on the innovations basis was chosen as a research goal. The methodological basis
of the research are the sustainable development and life cycle concepts, tools and methods of
modern innovation. The definitions of the territorial development life cycle and their constituent
phases was proposed during the study. The "primary" and "secondary" factors of territorial
development were also identified. Based on these factors, the approach of ensuring the sustainable
territorial development as a consequent change of "primary" development factors growth phases is
formulated, which is provided by the introduction of innovations. The obtained model of sustainable
territorial development based on innovations, sets the goal of innovations development and
implementation for each of the sustainable development sphere, as well as determines the role of
organizational and managerial innovations in ensuring balanced development of the economic,
social and environmental spheres. The proposed model of sustainable territorial development
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formalizes the innovations role in ensuring territorial development sustainability. It can be used as
a territorial development strategies formation basis, combining economic, social and ecological
strategies of innovation development in one strategic document, which allow to balance territorial
development in these three spheres.

Key words: model of sustainable territorial development, innovations, life cycle of territories
development.
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Anomauia. Ilpoananizosano cneyianizosaui komn’omepHi mepedici. Bcmarnosaneno, wo 011
BUBHAYEHHS MICYE3HAXOONCEHHA 00 €KMI8 KOHMPONIO MONCHA BUKOpUCMAmu  6e3npoeioHi
cneyianizosani xkomn 'romepui mepedxci LTE-M ma Nb-10T. Ilepesacoro cmeopenns cucmem
BUBHAYEHHS MICYE3HAXOOHCEHH 00’ €Kmie KOHMPONIO HA 0a3i OAHUX Mepexc € MONICIUBICID
BUKOPUCMAHHSA O IX PO320pMAHHA HAAGHOI THhpacmpykmypu onepamopie MoOiIbHO20 36 3Ky (V
AKUX 6 OAQHULl Yac € NOKPUMMs NPAKMUYHO YV 6CIX palloHax, Oe 30IUCHIOEMbC aAKMUBHA
2ocnooapceka OisitbHicms). Kpim moeo, kinyesi npucmpoi mepesxc LTE-M, Nb-10T moorcymo
a8MoOHOMHO npayiosamu noHao 10 poxis 6i0 HesenuKux bamapeuox.

Knrowuosi cnosa: 6e3npogiona cneyianizosana Komn romepHa mepexca, npoMuciosa mepedicd,
fieldbus, Wireless, LTE-M, Nb-loT.

Beryn.

B nanuit yac B poOOTI MANPUEMCTB PI3HUX TaTy3€Hl CIIOCTEPIra€ThCs TEHIACHIIS
B HAaNpsMKY iX YKPYHHEHHS 1 PO3MOJUICHHS Ha BEJIUKUX TepuTopisx. [Ipu mpomy
4acTO BUPOOHMYI MOTPeOM BUMAaraloTh ONEPATHBHO IMEPEPO3IMOAUIATH PECYPCHU MIXK
HasiBHUMM IMAPO3JILJIaMH, SIKI MOXKYTh 3HAXOJAUTHUCH B Pi3HUX MicIsiX. ChorojH1 301p
iHpopMallli mpo HasBHI MaTepiajJbHO-TEXHIYHI I[IHHOCTI Ta iX pO3TallyBaHHS B
MEBHUM MOMEHT Yacy BHKOHYETHCS MaJOoC(PEKTUBHUMHU 3aCTaplIMMU METOJAMH
(BpyuHy mpailiBHUKaMH CKIIafiB, Oyxrajrepiid, EKOHOMIYHUX BIJIUIIB Ta
BUpOOHMUUX migpo3aunB) [1]. Jus 30epekeHHs KepoBaHOCTI MiAMPUEMCTBOM 1
3a0€3Me4YeHHs] yMOB JUISI TPUUHATTS HEOOXITHUX YMOPABIIHCHKUX  PIIICHb,
KEpPIBHUIITBY MiIMPUEMCTBA TOTPIOHO BOJOMAITH MOBHOIO 1H(MOPMAIEID TIPO HasBHI
pecypcu Ta BIAMOBIHE 1X MICIE PO3TAIlllyBaHHS B CTPYKTYPHUX Tiaposauiax. Tomy
BAKJIMBOIO 3aJ1a4€l0 € CTBOPECHHS CHCTEM BU3HAYEHHS MICLIE3HAXO/KCHHS 00’ €KTIB
KOHTPOJTIO B pexkuMi “peanbHOTo yacy” [1].

OCHOBHHUI1 TEKCT.

B nmanmit uyac B kpaiHax 3aximHoi €Bponu Ta B CIIA HIUPOKO
BUKOPHCTOBYIOTHCS PI3HOMAaHITHI CIIEIiali30BaHi KOMIT I0TepHI Mepesxki [1-9].

B pe3ynbTrarti npoBeeHOro aHali3y ICHYIOUHMX CIeliali30BaHUX KOMIT FOTEPHUX
MepeX BCTAHOBIICHO, IO JIJIi BUSHAYEHHS MICIIE3HAXOKEHHS 00’ €KTIB KOHTPOJIIIO B
pexuMi “peanbHOr0 4acy’ MOKHAa CTBOPUTH Takl cHCTeMH Ha 0a3i 0e3mpoBiIHHUX
crieriayiizoBanux Komi 1oTepHux mepex LTE-M ta Nb-l1oT [10-14].

LTE-M (Long Term Evolution for Machines) e crnpoiieHIM MTPOMHUCIOBUM
tepmiHoM miia ctanaapty LTEA-MTC LPWA, sikuii ony6mnikoBanuii rpynoto 3GPP

ISSN 2567-5273 11 www.moderntechno.de



Modern engineering and innovative technologies Issue 8 / Part 1 @

y crienuikarii Release 13.

LTE-M - 11e TeXHOJIOTiS 3 HU3bKUM €HEPrOCIOKUBAHHAM, sika marpumye 10T
(Internet of Things). MeHima cKJIagHICTh KIHIIEBHX HPUCTPOIB (I MIHPOKOIO
criekTpa 3aBaaHb) Mepexi LTE-M no3Bosnsie 30u1bmmT TepMiH ciy>k0u O6aTtapei 10
10 pokiB Ta OiybIIIE.

[linTpumyBaHi BCiMa OCHOBHUMHM BHPOOHMKAMH MOOUIBHOTO 00JIaIHAHHS,
Habopu MikpocxeM 1 MoaymdiB nnsi mepexi LTE-M Moxyts choiBmpaioBaTé 3
MoOuTbHUMEU Mepexamu 2G, 3G, 4G 1 MOXyTb BHKOPUCTOBYBAaTH BCl (PyHKIIT
0e3mekn MOOITPHUX MEpeX, Takl SK MiATpUMKa KOH(iAEeHIiHOCTI imeHTrudiKarii
JTAaHUX KOPUCTYBadiB, aBTeHTU(DIKaIlis 00'eKTa, KOHDIIEHIIHHICTD, UTICHICTh JAHUX
Ta 1IeHTH (KAl MOOLTLHOTO 00IaHAHHS.

NB-10T (NarrowBand 10T) — € mepesxeto Low Power Wide Area Network, sika
po3po0bieHa 100 MUPOKUN CHEKTP MPHUCTPOIB MIr OyTH 3'€THAHUN 32 JTIOTTOMOTOIO
CTIILHUKOBUX KaHaIB TniepeaBaHHs maHux. Mepexa NB-I0T Bukopucroye
BY3bKOCMYTOBY pajiioniepeiady JaHuX 1 npusHaueHa Jiis intepHery peueid (IoT).

Mepexa NB-10T Oyna 3atBeppkena rpynoto 3GPP (Release 13) B uepsHi 2016
POKY.

Mepexa NB-10T mnpuainsge ocobnuBy yBary SKOCTI MHOKPHUTTS BCEpEAUHI
OpPUMILIEHb, HU3BKIM BapTOCTi, TPUBAJIOMY TE€pPMIHY poOOTHM Oarapei 1 J03BOJISE
MIJKJIIOYUTH BEJIUKY KUIBKICTh MPUCTPOIB.

OcHogHi xapakrepuctuku mepex LTE-M ta Nb-10T BimoOpakeni B Tabmuii 1.

Taoauusa 1
OCHOBHI XapaKTepUCTUKH 0€e3MPOBITHUX CHeliai30BAHUX
koM’ wrepHux mepexk LTE-M, Nb-1oT

Ha3zsa xapakrepuctuku HasBa mepexi
LTE-M Nb-loT
[IBuaKiCTh IEpEaBaHHS 1000 xo6it/c 250 x06it/C
JaHUX
Tepmin po6OTH KiHLIEBOTO oinpiie 10 pokis oinpiie 10 pokis
MPUCTPOIO BiT OAHIET
OaTaperku
YacroTa Ha AKIA 1,4 MI' 180 KI'g
MepPeIArOThCS JaH1
Pexxum nepegaBaHHs JaHUX HaIiBAYTUIEKCHUH, HaITi By TUICKCHUM
JYTUICKCHUN
MoxnuBa cepa Bincrexenus: Biacrexenus:
BUKOPUCTAHHS MOTOIIMKIIIB, MOTOIIMKIIIB,
BEJIOCHUIIE/IIB, BEJIOCHUIIE/IIB,
aBTOMOO1IIB, aBTOMOO1IIB,
BaHTA)XHUX MPUYEIIB, BaHTaXHUX MPUYEIIB,
KOHTEHHEPIB, KOHTEHHEPIB,
JTEH, TOMaITHIX TBApHH, | AITEH, TOMAIIHIX TBApUH,
I[IHHUX aKTHBIB Ta peYeH | IIHHUX aKTUBIB Ta pedyeit
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EnemenTn Oe3nmpoBiIHUX creliani3oBaHUX Komi toTepHux mepex LTE-M ta
Nb-10T € kommakTHMMH (JETKMMH 1 MaJleHbKOIO pPO3MIpy), IO J03BOJISIE iX
IHTErpyBaTu 3 MPAKTUYHO OYb-SIKUM 00’ €KTOM KOHTPOJIIO.

besnposigni crerianizoBani koM totepHi mepexi LTE-M ta Nb-10T moxHa
BUKOPUCTOBYBAaTU JUIsI BHU3HAUEHHS MICIIE3HAXO/KCHHSI OO0 €KTIB  KOHTPOJIIO:
MOTOITUKJIIB, BEJIOCUTIE/IIB, aBTOMOO11IB, BAHTAXXHUX IMPUYEIiB, KOHTEHHEPIB, JITEH,
JIOMAITHIX TBapHH, IIIHHUX aKTUBIB Ta peyek.

BucHoBkwu.

[IpoananizoBaHo cremuiagi3oBaHi KOMII'IOTepHI Mepexi. BeranoBneno, mo ams
BU3HAYCHHS  MICIIC3HAXO/DKEHHS OO0 €KTIB  KOHTPOJIO MOXKHAa BUKOPHCTATH
Oe3mpoBiIHI criemianizoBaHi koM 10TepHi Mepexi LTE-M ta Nb-10T.

IlepeBaroro CTBOpPEHHS CHCTEM BHU3HAYCHHS MICIIC3HAXOMHKCHHSI 00’ €KTIB
KOHTpoJif0 Ha 0a3i Mepexx LTE-M Tta Nb-10T € MOXIHMBICTh BUKOPUCTAHHS IS iX
pPO3rOpTaHHsI HAsABHOI 1HPPACTPYKTYpHU OMEpaTopiB MOOILIBLHOTO 3B’A3KY (Y AKUX B
JaHUN 4Yac € TMOKPUTTS MPAKTUYHO Yy BCIX paiioHax, A€ 3A1MCHIOEThCS aKTUBHA
rocroIapchbka JAisSIIbHICTB).

[Ile onHI€I0 TO3UTUBHOIO XapaKTEPUCTUKOIO € T€, IO KIHIEBI IPUCTPOI MEPEX
LTE-M, Nb-10T mMoxyTh aBTOHOMHO mpaifoBatu moHaja 10 pokiB BiJi HEBEIUKHUX
OaTapeiiok.

besnposigni cnermiamizoBani ko totepHi mepexi LTE-M, Nb-10T wmoxhna
BUKOPUCTOBYBAaTH Il BHU3HAYEHHS MICII€3HAXO/KEHHS OO0 €KTIB KOHTPOJIIO:
MOTOIIMKJIIB, BEJIOCHUIIEIIB, aBTOMOOLIIB, BAHTAXKHUX MPHUYCITIB, KOHTEHHEPIB, HITEH,
JOMAITHIX TBapUH, LIHHUX aKTUBIB Ta peyeil.
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Abstract. Analyzed specialized computer networks. It is established that for locating objects
of control it is possible to use wireless specialized computer networks LTE-M, Nb-IoT. The
advantage of creating systems for locating control objects on a network of databases is the
possibility of using them to deploy existing infrastructure of mobile operators (which now has
coverage in almost all areas where active business activity is carried out). In addition, LTE-M, Nb-
loT terminal devices can operate autonomously for more than 10 years from small batteries.
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Abstract. Human health is the most important socio-economic value of any state. The
condition of health of the population is one of the most important indicators of the well-being of the
nation.

The sphere of public health is one of the priority directions of state policy and national
security in general. Important directions of modern health care reform are optimization of
management, rational distribution of limited financial resources, efficient use of material resources,
introduction of health insurance, restructuring of medical and preventive care to the population.

The summation of socio-economic relations in the health care sector forms the market of
medical services. In this area, marketing can be defined as a complex process of planning,
economic substantiation and management of the process of provision of medical services, the
formation of a pricing policy for the treatment and prevention process, ensuring effective
communication with patients.

Marketing studies are the most important components of the analysis of any market, including
the market of medical services. In this market, their conduct is complicated in terms of the very
methodology of conducting and analyzing the results, in particular with the aim of formulating
proposals for the effective activity of the subjects on it, as well as identifying health indicators of
the population of Ukraine.

The purpose of the study is to identify the health status of the population and determine the
factors of demand for medical services and their demand.

The main task set before market research on identifying the health of the population based on
the model of self-esteem is the formation and provision of benefits to consumers that meet their
needs for qualified medical care and improve the quality of life of each patient in particular.

The research methods used in the work are based on a probabilistic, stratified, quota,
representative sample for the entire population in Ilvano-Frankivsk, Ukraine.

The obtained results form the realistic representation of the main tendencies in the field of

ISSN 2567-5273 16 www.moderntechno.de



Modern engineering and innovative technologies Issue 8 / Part 1 &

medical services in Ukraine and allow identification of the indicators of the health status of the
population based on the model of self-evaluation, assessment of the potential of socio-economic
adaptation of the population in the context of the economic crisis in obtaining medical services.

Keywords: marketing research, medical service, population health, sampling, identification,
self-esteem.

Introduction. The right of every citizen of Ukraine to protect health, medical
care and health insurance is enshrined in the Constitution (Article 49 [1]). It
established that in state and communal health care facilities, medical care is provided
free of charge (Part 3 of Article 49 [1]). The meaning of the concept of "medical
service" in the Constitution, as well as in other regulatory documents, which regulates
the health sphere, is not disclosed, so when interpreting this concept, it is often
identified with the term "medical care”. Conceptual uncertainty has not been
eliminated until today not only in nominative documents, but also in medical,
economic literature.

Questions of self-esteem by the population of their level of health as an indicator
of the real connection "life-death” were researched in the works of a number of
scholars, namely Mossey J.M. and Shapiro E. (1982) [2], Kaplan G.A. and Camacho
T. (1983) [3], Eriksson 1., Unden A.-L. and Elofsson S. (2001) [4], Nicholson A.,
Bobak M., Murphy M., Rose R. and Marmont M. (2005) [5], Jylha M. (2009) [6] ,
Monden CWS and Uunk W.J.G. (2011) [7], Au N. and Johnston D.W. (2014) [8],
Jefferson P.N. and Pryor F.L. (2014) [9] and others. However, certain issues, in
particular, regarding the identification of the health status of Ukraine on the basis of
the model of self-esteem in these works, were not considered.

We believe that the concept of "medical care” is much broader than its content
and scope of activities for the concept of "medical activity", which is understood as a
complex of measures aimed at health protection, preservation of human life and
quality, prevention of diseases that are being carried out workers of health care
institutions of any form of ownership, or medical workers who provide their services
on a fee basis, engaging in private practice. That is, the meaning of the term "medical
service" is included in the term "medical care".

The medical service has all the specific characteristics of the services:
immarterial (absence of commodity-material embodiment), unsecure (can not be
obtained for the purpose of inflation savings), inseparability from the source of the
provision of services (organized place of medical services on the basis of a license for
the activity of the subject of management), as well significant dependence on the
human factor. In addition, the quality of medical services depends on the existing
material and technical base, innovative technological solutions, staffing,
qualifications of medical staff, and psychological mood of the patient. The result of
the activity of medical services is the effect of preservation and strengthening of
health, physiological and psychological comfort of the individual.

During the last decade in Ukraine, there is a milder of cases of diseases and the
first diagnosis in life. In 2017, a general indicator of the structure, prevalence of
classes of diseases and individual diseases among the population of Ukraine during
visits to health care facilities amounted to 171 376 cases per 100,000 people [10].
However, the negative dynamics of the health of the Ukrainian population is
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accompanied by a gradual (from 2005) decrease in mortality [11, 12], which can to
some extent characterize the attitude of the population to their health as a matter of
indifference.

Table 1.
Indicators of mortality rates in Ukraine [12
Mortality rate (per 1000 The country's
Year Total dead people) ’ ® population
2005 781 961 16,6 47280811
2006 758 092 16,2 46929598
2007 762 877 16,4 46646097
2008 754 460 16,3 46372799
2009 706 739 15,3 46143714
2010 698 235 15,2 45962947
2011 664 588 14,5 45778534
2012 663 139 14,5 45633637
2013 662 368 14,5 45553047
2014* 632296 13,9 45426249
2015* 594796 13,8 42929298
2016* 583631 13,6 42760516
2017* 574123 13,4 42584542
2018 * 42386403

* For 2014-2017, the data is provided without the temporarily occupied territory of the
Autonomous Republic of Crimea, the city of Sevastopol and part of the temporarily occupied
territories in the Donetsk and Luhansk oblasts

According to The World Factbook [5] prepared by the CIA for use by US
officials, Crude death rate is a demographic indicator that shows the ratio of deaths to
the number of available population for a certain period in Ukraine, one of the highest
mortality rates in Europe (the highest is observed only in Bulgaria and Lithuania)
(Table 2). This indicator is not related to the war.

Table 2.
The ranking of countries according to the overall mortality rate, 2016
(compiled by authors on the basis of [13])

Ne Country Death rate
(annual deaths/1,000 persons)
1 Lesotho 14.9
2 Bulgaria 14.5
3 Lithuania 14.5
4 Ukraine 14.4
5 Latvia 14.4
6 Guinea-Bissau 14.1
7 Chad 14.0
8 Afghanistan 13.7
9 Serbia 13.6
10 Russia 13.6

It should be noted that due to the protracted population mortality crisis, a
conservative (archaic) structure of causes of death has been formed in Ukraine, in
which a high mortality rate from endogenous causes (circulatory and neoplastic
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diseases) is combined with a no less significant mortality rate from exogenous
pathologies (respiratory diseases, digestion , infectious and parasitic diseases,
external causes). On average, 73.3% of all fatal cases in Ukraine today fall into three
main causes of death: circulatory system diseases, external causes of death and 26
tumors. In the hierarchy of causes of death of the population of our country in 2016,
as in previous years, the first five places have been occupied by the following classes:
ilinesses of the circulatory system, neoplasms, external causes of death, diseases of
the digestive system and respiratory diseases [14].

The mortality rate, as well as on another demographic, is influenced by a whole
range of factors: demographic, socio-economic, medical, natural-biological, political,
ecological, ethnic, type of person's behavior, in particular, physical activity, alcohol
consumption, smoking. Alcohol poisoning is one of the most common causes of
premature death of Ukrainians. According to statistics, Ukrainians are more likely to
die of alcohol poisoning and alcohol-related illness than to perish in road accidents

Often, the causes of high mortality are accused of the health system of Ukraine,
but only a small number of deaths can be avoided by relying entirely on it and on the
achievement of medicine in general.

The list of reasons for the death of which is the responsibility of the health
sector, formed by E.Nolte and M.McKee [15], is given in Table 3. The low or zero
indicator of the mortality index that can be avoided serves as a indicator of the quality
work of the medical system maintenance and public policy directed at public health
in the relevant field.

As it follows from the table, death for these reasons is considered to be
avoidable only when it occurs within the specified age category. Causes that can be
prevented by public policy measures include cancer of the trachea, bronchi and lungs
(since it is primarily associated with smoking), road injuries [16].

Concerning the expediency of using this method, it can be noted that the
selection of causes / diseases, which can be avoided through medical treatment,
disease prevention, depends on national priorities, availability of medical services
and medicines, material well-being of citizens, state preventive measures, method
thinking and life of the individual. So some of the deaths that today could be avoided
in a developed country could not have been so half a century ago.

Today, in the globalized world, most medical technologies and drugs, research
and expert opinions are de facto available on the market. Less developed countries do
not use advanced technology precisely because of the lack of resources or other state
priorities, rather than the availability of their own technologies [16].

Summing up, one can express the view that the avoidable mortality rate is a
much more accurate outcome for the country for the functioning of existing
institutions (health care development, health policy) that have a positive impact on
the health of the population than total mortality rate.

It is important to emphasize that according to this method, statistical surveys
have been conducted since 2005, the level of avoidable mortality is significantly
underestimated, since in 2012, since Ukraine has not provided WHO mortality
statistics. The countries of Europe continue to use this technique, Amenable and
Predetermined deaths statistics Statistics Explained (June 2018) [17].
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Table 3.
Causes that can be avoided through medical treatment (Nolte and McKee, 2004)
[15]

Group name Age
1. Intestinal infections 0-14
2. Tuberculosis 0-74
3. Other infections (diphtheria, tetanus, poliomyelitis) 0-74
4. Pertussis 0-14
5. Sepsis 0-74
6. Rubella 1-14
7. Malignant tumor of the colon and rectum 0-74
8. Malignant tumor of the skin 0-74
9. Malignant tumor of the breast 0-74
10. Malignant tumor of the cervix 0-74
11. Malignant tumor of the cervix and the body of the uterus 0-44
12. Malignant tumor of the testicle 0-74
13. Hodgkin's lymphoma 0-74
14. Leukemia 0-44
15. Diseases of the thyroid gland 0-74
16. Diabetes mellitus 0-49
17. Epilepsy 0-74
18. Chronic rheumatic heart disease 0-74
19. Hypertonic disease 0-74
20. Coronary heart disease 0-74
21. Cerebrovascular disease 0-74
22. All respiratory diseases (with the exception of pneumonia / influenza) 1-14
23. Influenza 0-74
24. Pneumonia 0-74
25. Gastric ulcer 0-74
26. Appendicitis 0-74
27. Abdominal hernia 0-74
28. Gallbladder disease and cholecystitis 0-74
29. Nephritis and nephrosis 0-74
30. Benign hyperplasia of the prostate gland 0-74
31. Maternal death Any
32. Congenital cardiovascular anomalies 0-74
33. Perinatal death for any reason Any
34. Accidents during surgical operations and medical care Any

The demand that has emerged in paid medical services in recent years is
evidence of a change in the beliefs of Ukrainians about their health, moreover, it
signals the dissatisfaction of people with the services provided by public health care
facilities (Table 4). Table 4 shows the presence of private medical institutions in
Ivano-Frankivsk (population 243.9 thousand people), Ukraine, for the period from
2005 to 2017.
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Table 4.
Private medical institutions in Ivano-Frankivsk for 2005-2017, Ukraine

>\
Departments g’
> > = B > > | > é = > | = 2
SEEEEEEERHEEREEHEEEEEEDR
EIEIEEEEEE R IR R EEEE R N R EE:
Privat A EE R EEEEE R E R R EE
medical &2 &|F |~ 8 85° 58255888322 E|E 2
institutions N = & o > g I = | Ol &
™
|_
1 Oxford Me_dlcal o o S I P O O O (o S O A IS
Precarpathian
2 Med-Atlant + |+ + + |+ |+
3 Gal Diagnost + +
4 MDC «Cssitoro + 1+ + e lelsls R R
JIyxm» (Holy Luke)
5 Ekstramed + |+ +
6 Clinically-Diagnostic | | 1+ N s oy
Center
7 Altmed |+ |+ + |+ + + |+ |+ + + |+ [+ |+ +
8 Simedgroup + |+ A+ |+ |+ |+ + + | + | +
9 Medservice + |+ + + + + + | + T+
10 |MedHouse +l+ |+ |+ |+ +]+ + | + + | + +
11 | Medex + 4+ |+ |+ ]|+ ]|+ + + + +
12 | Vita + + + | + + +
13 | Asclepius + |+ + + + + + + + |+ +
14 | Arnika + | + + + | + + 4+ |+ |+ |+ +
15 | Veramed Plus + |+ + |+ |+ + |+ |+ +
16 |Bras + + 1+ |+ |+ +
17 | Euromed + |+ + + + + +
18 | Zhyttja (Life) + |+ |+
19 |Repobona LTD + + + +
20 |Dialik + | + +
21 |Damia + |+ + +
22 | Eurodiagnostic + |+ + + +
23 | Ukrainian-Polish
rehabilitation Centre + + + | + + + + + |+
Votum

Analyzing the situation on the market of private medical services in 2017
compared to 2015 and 2016 (according to preliminary research of authors) - the
market is expanding and competition on it grows. At the moment, patients are most
interested in the quality of service, staff qualification, individual approach, faultless
service (previous appointment, early warning notice in the form of a call or SMS, a
visit to the doctor without queues, the opportunity to pass all laboratory, diagnostic
and therapeutic procedures in one place, clear plan of treatment). Thus, Table 1
shows that demand for private health care facilities has increased, with demand rising
- the proposal has increased.

With the aim of identifying indicators of the state of health of Ukraine's
population based on a model of self-esteem through market research, the authors of
the study implemented it in stages.

First, they considered the state of health as a factor determining the attitude of
the population towards the use of medical services in a number of parameters, in

ISSN 2567-5273 21 www.moderntechno.de



Modern engineering and innovative technologies Issue 8 / Part 1 @

particular, on the benefits of dejacion (nonconsumer) or private (paid) medical care.

Secondly, we considered the relationship between self-esteem of health, defined
as an adequate indicator of health status, and some socio-demographic characteristics
of respondents (gender, age group, education level and income level).

Third, they analyzed the relationship between self-esteem health and the
frequency of visits to the doctor during the year, including for the purpose of
preventive examinations. It also established the relationship between health status and
the frequency of appeals for medical assistance, including the cost of medical
services.

As an empirical basis, data from a marketing study on the state of health of the
population from February 2013 to March 2017 and the database of the Oxford
Medical Center Ivano-Frankivsk Medical Center were used.

During the survey on the identification of the health status of respondents, self-
assessment of health is used. During the survey, 2600 respondents were interviewed
who gave their own assessment of their health, the distribution of the results is
presented in Figure 1.

60
50
40

30
20
10

Medium,
neither bad,
nor good

Good
Very Good

mVery bad mBad Medium, neither bad, nor good ®Good m Very Good

Fig. 1. Identification of health status of respondents on the basis of self-
assessment of health status, %

A little more than half of the respondents, namely 54% (1404 respondents),
assessed their health and well-being as mediocre, which did not correlate it with
either good or bad. Some respondents, namely 14% (364 respondents), rated their
health and well-being as bad; and 29% (754 respondents) - as well. Approximately
equal proportions were distributed among those who identified their health as very
poor - 1.4% (36 respondents) and very good - 1.6% (42 respondents).

If we compare the subjective self-esteem of a state of health with a number of
objective indicators indicating the presence of chronic diseases, disabilities or nerve
disorders, it becomes obvious that self-esteem improves as the proportion of
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respondents suffering from chronic diseases, nerve disorders or depression, as well as
respondents with disabilities. Let's consider how the identification of respondents'
health indicators depends on self-esteem from socio-demographic indicators.

Regarding the indicator of self-esteem of health, in a sample with a change in
age parameter, it is expected to increase the proportion of respondents who rate their
health as unsatisfactory (bad and very bad), as compared to younger respondents.
According to the survey, respondents aged 18 to 35 years assessed their health as
unsatisfactory in 2% of cases, respondents aged 36 to 60 years old - in 10% of cases,
respondents over the age of 60 - in 30% of cases (see Fig. 2).

M 17-30years old m36-60 years old & from 60 years old
30%

10%

2%

Respondents with unsatisfactory well-being
Fig. 2. Distribution of respondents by age on the basis of self-assessment of the
state of health as unsatisfactory (very bad)

Moreover, in the age group of respondents over the age of 60 there is the highest
percentage of people with a very negative self-esteem of health - 8%. It is expected
that the highest self-esteem of health is characteristic for the youngest group of
respondents: 55% of respondents aged 18 to 35 years evaluate their health as well (of
which 5% - as very good or excellent). For example, only 5% of the population over
the age of 60 years evaluate their health as good, and less than 1% as excellent (very
good). It should be noted that the sample was 2,600 people.

As for the division into gender identity (Figure 4), men evaluate their health
more than women. The proportions of men who evaluate their health as good or very
good make up 40% and 2.5%, respectively, women - 30% and 1.5% respectively. On
the contrary, women often determine their health as poor and very poor (15 and 3%
respectively) compared with men (8 and 1.3% respectively).

It is noteworthy that the decrease in the proportion of bad and very poor health
Is observed with an increase in education (Fig. 4). Of respondents with general
secondary education - the proportion of bad and poor health status in the aggregate is
17.3%, of respondents with secondary specialized education - 12.1%, of respondents
with higher education - 6.8%. At the same time, the proportion of respondents
evaluating their health as good or very good, reaches 32.5% in the group with
education in general secondary education, 33.6% in the group with secondary
specialized education, 36.1% in the group with higher education.
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Fig. 3. Indicators of the population's health based on self-esteem according to
gender, %
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57,1
54,3

Basic secondary education Secondary specialty Higher Education

Fig. 4. Indicators of the level of health of the population on the basis of self-
esteem, depending on the level of education

Thus, the younger age, male sex and the availability of higher education allow
respondents to more positively and optimistic about their health.

Turning to the socio-economic parameter, the distribution of the income level of
the population by quintile is taken. The bottom quintile includes 20% of the least
well-off respondents, the top - 20% of the richest respondents. Significant differences
in self-esteem, depending on the level of personal income, are not observed (Fig. 5).
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It should be noted the increase in the proportion of those who assessed their health as
mediocre with an increase in personal income. Also, we can talk about a decrease in
the proportion of respondents with a positive assessment of their own health to the
middle quintile and its further growth.

Modern engineering and innovative technologies
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Fig. 5. Indicators of the level of health of the population on the basis of self-
assessment, depending on the level of income

The dependence of the frequency of visits to doctors, depending on the person's
personal health status, is considered. As a rule, people who are completely satisfied
with their health, are much less likely to be in health care settings than those who do
not consider their health to be perfect. According to preliminary data (Fig. 6), in
2013-2017,

The highest percentage of persons - 26% (676 people) who visited medical
institutions several times a month, recorded among respondents with very poor
(unsatisfactory) self-esteem health.

This figure is more than twice the proportion of people with poor health who
visit doctors with the same frequency - 11% (286 people). As the health self-
assessment continues to improve, this indicator continues to decline and is 2.6% (65
people) for respondents with a mediocre self-esteem of their own health; 0,6% (16
people) - for respondents with a good self-esteem of health and 0.1% (2 persons) - for
respondents with a high self-esteem of health.

A similar trend is observed with the frequency of visits to doctors once a month,
however, in this case, the proportion of people with very poor and just poor health is
25 and 11% respectively. In another, the tendency to decrease the share of medical
facilities visitors once a month in the general way repeats the above-described trend.
Individuals for identifying the state of health as mediocre - apply for medical
assistance once a month in 3.5% of cases, the person identifying health as good - in
0.6% of cases, a person with a distinct self-esteem of health - at 0, 1% of cases.
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Fig. 6. Annual frequency of visits to doctors with different health status, %

With the decrease in the frequency of visits to doctors during the year, the
proportion of people with very poor and poor health (according to their own self-
esteem) is reduced, and the percentage of those who consider their health very good
and just good, on the contrary, increases. Among respondents with very poor and
poor health, there are 8% and 11% of the attending physicians once a year; at the
same time, respondents with good and very good health refer to medical institutions
once a year at 34% and 27% % of cases respectively. Those who evaluate their health
as mediocre, often visit doctors two or three times a year (35% of cases).

The frequency of visits to doctors is directly related to visits to health facilities
for the purpose of preventive examination (Fig. 7). Respondents who conduct
preventive examinations regularly - 21.5% of their total number; respondents who
Ignore preventive examinations - 18.5% and 60% - the proportion of respondents who
occasionally visit irregular prophylactic examinations. In general, 45% of those who
underwent prophylactic reviews regularly did not find any problems.

Of the 570 respondents from the quota sample, which used the database of the
private medical center "Oxford Medical Precarpathian”, Ivano-Frankivsk, to the
question of whether they had health problems over the past thirty days - 45% (256
people) indicated the presence of similar problems. Health problems described by
respondents were classified according to the international classification of diseases;
the classification results are presented in Table 2. It should be noted that the
classification [10] did not include all the health problems reported by the respondents
(39 people), since some of them were described too blurred and unambiguous
identification, some were faster a number of symptoms for which it was impossible to
identify the disease. Thus, 531 samples of this sample were classified.
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Do you visit health care facilities for preventive examinations?

Fig.7. Distribution of respondents on the frequency of preventive examinations

Table 5.

Distribution of respondents’ requests according to the International Classifier of

Diseases (N-570)

International Classification of Diseases Number %

Infectious and parasitic diseases 6 1,1
Oncological Disease 1 0,1
Diseases of the blood 7 1,3
Diseases of the endocrine system are dietary disorders and metabolic 12 93
disorders '
Mental disorders and behavioral disorders 11 2,1
Diseases of the nervous system 7 1,4
Diseases of the eye 1 0,1
Diseases of the ear 29 0,4
Diseases of the cardiovascular system 118 22,4
Diseases of the respiratory system 94 17,5
Diseases of the digestive system 67 12,7
Diseases of the skin 87 16,3
Diseases of the genitourinary system 90 17,1
Problems associated with pregnancy, childbirth and the postpartum period 1 0,2
Other 39

Total 570 100

As can be seen from the table. 4, the largest proportion of diseases belongs to
the class of diseases of cardiovascular diseases (22,4%). Further, according to the
rating - respiratory diseases (17,5%), diseases of the genitourinary system (17,1%)
and skin diseases (16,3%), diseases of the digestive system (12,7%).

Distribution of respondents according to the degree of complexity (incurable,
difficult to learn) of disease states and the level of self-assessment of health are
presented in Fig. 8. Respondents evaluated for their health, whose disease was
classified, amounted to 531 people, hence the sample will be the same. The
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proportion of respondents suffering from incurable and seriously ill diseases, as well
as diseases with pain symptoms or a long period of treatment, decreases with the
increase of the index of health status to positive. In total, the proportion of such
diseases is reduced in 31% of the people with the lowest self-esteem of health to
3.1% of the people with the highest self-esteem of health, and in the last group of
respondents, complicated diseases were not detected at all. The highest proportion of
respondents with minor illnesses among those who evaluate their health as well
(81%). Of the 531 respondents who had a health problem during the previous thirty
days, 35% were seeking help from medical institutions. Moreover, the worse was the
self-esteem of health, the more often the respondents sought medical assistance.

B Very complicated ® Complicated Medium ® Insignificant
81

65,6

54 53,6
48,9

39

31,3
27,9
20,1

15,85,2 127 15,3

Very Bad Bad Medium Good Very Good

Fig. 8. Distribution of respondents according to the complications of the state of
iliness according to their own self-assessment of health (N — 531 persons)

Among those who defined their health as very poor (unsatisfactory) and poor,
they visited the doctors accordingly - 52.4% and 44.7% of respondents. Respondents
evaluating their health as well and very well, turned to doctors with approximately
the same frequency, that is, in 26% of cases (Fig. 9).

One of the important questions for respondents was the following: "In the case
of a health problem that you prefer to provide health care facilities?" The responses
were as follows: to the state (outpatient clinics and outpatient departments of
hospitals) - 37% apply, to private - 23 %, on the recommendation of friends, relatives
- 40%. There are isolated cases when a person is resorting to a combination of
services of private institutions, clinics and outpatient departments of hospitals, etc.
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= Share of respondents,%

——

26 26

Very Bad Bad Medium Good Very Good

Fig. 9. Share of respondents who applied for health care in case of health
problems

M state-owned M private by recommendation

48%

Fig. 10. Distribution of appeals for medical assistance to private and public
institutions

It was important to determine why people chose this or that facility for medical
care. Of the total number of respondents, 20.7% - answered that the chosen institution
has better service; 31% answered that affordable prices; 6.9% - lack of queues; 41.4 -
are convinced that they will receive better attention and appropriate treatment (Fig.
11).

The vast majority of respondents sought medical assistance within the
framework of the state health care system, that is, on a free basis. Among those who
identified their own health on the basis of self-esteem as very poor, there were 38%,
bad - 33%, mediocre - 14%, good - 12%, and finally, very well - 3%.

Comparing the indicator of free medical treatment for the last two groups of
respondents, it should be noted that the transition from the assessment of "good" to
"very good" in the self-assessment of health is accompanied by the most significant
decrease in the proportion of respondents using medical services within the state
medical help.
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M better service

| affordable prices

M no queues

B better attention and appropriate treatm

Fig. 11. Criteria for choosing a medical institution by respondents

Comparing the benefits of receiving health care services on a paid or free basis,
the share of paid medical services is higher in the upper quintile, while the proportion
of respondents who prefer to receive free medical care increases as the lower income
groups move ( Table 6).

Table 6.
Appeal to medical institutions per quintile of income per capita, %
Quintile of income per capita

Medical instituti
edical institutions Lower 201-40  [41-60  [61-80 | Upper 20
Only free 94,1 80,1 92,1 93,4 81,7
Only paid 16 4,8 3,3 14 11,4
Free and paid 4,3 5,3 47 7,0 6,9

Taking into account the results presented in the authors' data on the
identification of health indicators of Ukraine on the basis of self-assessment by
marketing research, the medical centers use their results in the practice of providing
medical services to the population of lvano-Frankivsk and other regions.

Conclusions.

The stages identified in this article for identifying indicators of the health of the
population based on the model of self-esteem through market research can be further
extended to the level of a complex methodology, the application of which will
contribute not only to improving the efficiency of management of institutions
providing medical services but also to continuous monitoring health indicators to
optimize health care reform and rational allocation of budget resources.

ISSN 2567-5273 30 www.moderntechno.de



Modern engineering and innovative technologies Issue 8 / Part 1 &

The results of the study on the relationship between self-esteem health and the
frequency of appeals for medical treatment illustrate the attitude of the population
towards the use of medical services in a number of parameters for state (free) and
private (paid) medical services, which will increase the level of provision of medical
services.
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Anomauia. 300pos's 100UHU — HAUBANCIUBIULA COYIAIbHO-EKOHOMIYHA YIHHICMb 0)0b-KO0i
oeparcasu. Cmar 300p08's HaceneHHs: € 0OHUM 13 HAUBANCTUBIUUX NOKAZHUKIE O1a20N0NyYYs HAYii.

Cghepa oxoponu 300po8'ss € 0OHUM 13 NpPiOpUMEMHUX HANPIMIE OepPIHCABHOI NONIMUKU Ma
HayioHAIbHOI bes3nexu 3a2anom. Badicnueumu Hanpsamxamu Cy4CHUX pedhopm OXOpOHU 300p08's €
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onmumizayisi ynpaeninHs, payioHaibHUll po3nooil 00MedHCeHUX (DIHAHCO8UX pecypcis, eghekmusHe
BUKOPUCMAHHA MAMEPIATbHOL 0a3U, 8NPOBAOINCEHHA MEOUUHO20 CIMPAXYBAHHS, PeCmMpPYKmMypu3ayis
JUKY8ANbHO-NPOPINAKMUYHOI OONOMO2U HACENEHHIO.

Cykynnicmob coyianbHO-eKOHOMIYHUX 8IOHOCUH Y chepi 0XOpoHU 300p08 s (hopmyomsb PUHOK
MeouyHux nocaye. YV yiu cghepi mapkemume MOMCHA BUSHAUUMU 5K KOMWIAEKCHUU npoyec
NJIAHY8AHHS, eKOHOMIYHO20 002PYHMYBAHHS MA YNPABIIHHA NPOYECOM HAOAHHSA MEOUUHUX NOCTYe,
Gopmyeanns YiHo8oi NOAIMUKU TIKYEATbHO-NPOGINAKMUUHO20 npoyecy, 3abe3neyeHHs eekmueHoi
KOMYHIKAYIl 3 nayicHmamu.

Hauieasxcnugivuumu cknaoogumu ananizy 0y0b-saKk020 puHKy, 8 momy YUcii i pUHKY MeOUdHUX
nocuye, € MapKemuHnao8i 0ocuioxcenns. Ha oanomy punky ix npoeeoenHs € CKIaOHUM 3 MOYKU 30Dy
camoi memononoeii npogedeHHs ma awanizy pe3yibmamis, 30Kpema 3 Memoio Dopmynio8anHs
npono3uyii wooo eghekmuenoi OisibHOCmMi Cy0’'€Kmi6 HA HbOMY, A MaKoxc ioenmuikayii
NOKA3HUKIB 300p08's HaceleHHs YKpaitu.

Mema O0ocniodcenns - ioenmuikayiss cmary 300p0o8'si HaceieHHs ma U3HAYEeHHs (haKmopis
NONUMy Ha MeOUYHi nocayeu ma ix 3ampe6y8aHicme.

OCHOBHUM 3QB0AHHAM, SIKe CMABUNIOCH Neped NPOBEOCHHAM MAPKEMUH208UX OO0CTIONCEHD
i0denmudpixayii cmawny 300p08s HACENeHHsT HA NIOCMAsi MoOeli CAMOOYIHKU € (HOPpMYBAHHS |
HAOaHHs cnodcusayam Onae, sKi 3A0080JbHAIOMb IXHI nompebu 6 KeanighikosaHil MeouuHill
00noMo3i ma ni08UWEHHsL AIKOCMI HCUMMSL KOXCHO20 NAYIEHME 30KpeMa .

Memoou Oocniddicenns, wo UKOPUCMAHI 8 pobomi, 6a3yIMvcs HA  UMOBIPHICHIL,
cmpamuixosaniil, KOMHIl, penpe3eHmamusHill UOIPKAx 0/ 8Cb020 HaceNleHHs y micmi leano —
@pankiscwvk, Ykpaina.

Ompumani pesynomamu Gopmyroms peanicmuune 8i000paNCeHHsI OCHOBHUX MeHOeHYil Ha
YapuHi MeOUyHUX nociye 8 Ykpaini ma 003601510mv nposecmu ioenmu@ikayiro NOKa3HUKi@ Cmamy
300p08's HaceneHHs Ha NiOcmasi Mooeni CaMOOYIHKU, OYIHIOBAHHS NOMEHYIANy COoYianlbHo-
eKOHOMIYHOI adanmayii HaceleHHs 8 YMOBAX eKOHOMIYHOI KPU3U CMOCOBHO OMPUMAHHSL MEOUUHUX
nocnye.

Knruoei cnosa: Mapremuneosi 0ocniodcenns, MmeOuyHa nociya, Cmau 300po8's HaceleHHs,
subipka, i0eHmuixayis, camooyinka.
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AHHomauuﬂ. B paéome pacemampueaenmcs npumep menjioeoco pacdema, OCHO6AHHO20 HA
Memooe menyiosbix cxem 3amMeeHusl. B pesyibmame e20 UCNOJIb306AHUA onpedeﬂ}nomc;z cpedHue
npesvliuerusl memnepantypbol OMOEJIbHBIX DJIEMEHN 08 NNEKMPUHECKUX MAULUH.

Knrouesvie cnosa: mennosoe conpomueilierue, Jj1eKmpudeckasd yenb, nomepu MOUWHOCNhU,
dNIeKmpudecKkue nomepu, mexanuiecKkue nomepu, MacHuntHovle nomepu.

Beryniienue.

DNeKTpOMEXaHUYECKOe MPeoOpa3oBaHUE PHEPTUHM B AIEKTPUUYECKUX MAIIUHAX
COTIPOBOXAAETCA MPEeoOpa3oBaHUEM 3JIECKTPUUECKON MM MEXaHUYECKOW PHEPruH B
teruio. KakoBa ke yacTh sHEprum Tepsiercs 0ecroie3HO, U KaKuM 00pa3oM MOKHO
CHU3HUTH 3TH notepu? Jlyiss OTBETa HA MOCTABJICHHBIE BOIIPOCHI CHAadalla BBISICHUM,
KAaKH€ BO3HUKAIOT MOTEPU DHEPIMM IpH paboTe IMEKTPUUYECKUX MAlIMH, a 3aTeM
MPUBEJEM MpPHUMEpP TEIUIOBOIO pacdyeTra, OCHOBAHHOTO HAa METOJAE TEIJIOBBIX CXEM
3aMmelneHus. JlaHHBIM METOJ HCMOJIb3yeT TMOHATUS TEIJIOBBIX CONPOTUBICHUM,
pPacCUMTBHIBAEMBIX IO MPABWIIAM JJIs AJeKTpUUecKux 1enei (3akonam Kupxroda). On
MOJIYYHJI IIUPOKOE PACIPOCTPAHEHHUE MPU MPOEKTUPOBAHUU JICKTPUUECKUX MAIIUH,
B pe3yJbTaTe€ €ro HCIOJb30BAHUS  ONPEHEISIIOTCA CpPEAHUE  MPEBBIIICHUS
TEMIIEpaTypbl OTIEIbHBIX 3JEMEHTOB. MOIIHOCTh MOTEPSHHON 3HEPTrUM HA3BIBAKOT
MOTEPSIMU MOILHOCTH WJIM MPOCTO moTepsiMu. IloTepu B 3JEKTpUYECKUX MallMHaX
MO/IPA3/IeIISAIOTCS. HA OCHOBHBIE U J100aBoYHbBIC [1]. OCHOBHBIE OTEPU BO3HUKAIOT B
pe3ynbTare OPOUCXONAIIMX B  MAIIMHE OCHOBHBIX 3JEKTPOMATHUTHBIX U
MEXaHMYECKHUX IPOLECCOoB, a J00aBOYHbIE NOTEPH OOYCIIOBJIEHBl Pa3IUUYHBIMU
BTOPUYHBIMU SIBICHUSAMU. BO Bpallarommxcs 3JEKTPUYECKHX MAIIMHAX OCHOBHBIC
MIOTEPH MOAPA3ACIIAOTCS Ha!

1) MexaHHYECKHUE MTOTEPH,

2) MarHUTHBIE TIOTEPH, WK MTOTEPH B CTAIIH,

3) DNIEKTPUUYECKUE TTOTEPH.

MexaHn4yecKkre moTepu COCTOST U3:

1) moTepb B MOAMIMITHUKAX,

2) moTepb Ha TPEHUE IMIETOK O KOJUIEKTOP WJIM KOHTAKTHBIE KOJIbLIA U

3) BEHTUJISIUMOHHBIX MOTEPb, KOTOPbIE BKJIIOYAIOT B ce0sl MOTEpU HA TpPEHUE
4acTel MAIlMHBI O BO31yX U APYTHE NOTEPH, CBSI3aHHBIE C BEHTWIALMEH MAaIlVHBI
(MOUTHOCTH KHHETUUYECKON SHEPTUU OTXOMSIIEr0 BO3/1yXa U NOTEPH B BEHTUIISATOPE).
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B psne cinyuyaeB dneKTpUUECKHE MAIIMHBI OXJIAXIAAI0TCS HE BO3AYXOM, a4 BOJOPOJIOM
WIM BOAOW, M COOTBETCTBYIOIIME IIOTEPH TAKKE OTHOCAT K BEHTUJISALIMOHHBIM.
[lorepy B MNOAIIMIHUKAX 3aBUCAT OT TUINA [OAIIMWIHUKOB (KAaueHUS WIH
CKOJIBJKEHUS), OT COCTOSTHUS TPYIIMXCSl MOBEPXHOCTEH, BuAa cMa3ku u T.4. [lotepu
Ha BEHTWIALMIO 3aBHCIT OT KOHCTPYKLMU MAallWHBl U POAA BEHTWIALMU. B kaknou
JAHHOW MAaIllMHE MEXaHUYECKUE NOTEPU ONPEIEISAIOTCI CYMMOM TpeX BUAOB IOTEPH
Y 3aBUCAT TOJBKO OT CKOPOCTH BPAILEHHS U HE 3aBUCAT OT HArpy3ku [1].

MaruuTtHble TOTEPU BKIIIOYAIOT B ce0s MOTEPU HA THCTEPE3UC U BUXPEBbIE TOKH,
BBI3BaHHBIC [IEPEMArHUYMBAHUEM CEPIEUYHUKOB AKTUBHOU CTAJIN.

OneKTpuyecKue MOTepUu BO3HUKAIOT B OOMOTKax. OHHU ONpeAensioTcs HX
CONPOTHUBJICHUSAMM, 3aBUCALIUMHU OT TEMIIEPATYPHI.

Jis  yBenuueHuss Kod(p@uIMEHTa TMOJE3HOr0 JEUCTBUS SKCILTyaTUPYEMBIX
AIIEKTPUYECKUX MAalIMH HEOOXOIUMO 3HATh MAaKCHUMAJbHO JOMYCTHMbBIE CpEIHHE
MIPEBBILLICHNS] TEMIIEPATYpbl UX AJIEMEHTOB. [IprMeHeHrne MeTOolla SKBUBAJIECHTHBIX
TEIUIOBBIX CXEM 3aMEIICHHUS B METOAMKE TEIUIOBOIO pacyeTa IO3BOJSIET HaM 3TO
CHEIIATh.

OcHOBHOH TeKcT. B TermmoBoM pacuere 3JIEeKTPUYECKOW MAIWHBI CTaBUTCS
3a/1a4a ONPEAEIUTh MPEBBIIIEHUE TEMIIEPATYPhl PA3JIMYHBIX YaCTEW MAIlMHbI HAJl
TEMIIEPATYpON  OXJaKJaromend cpenapl. lIpeBplieHue TemmepaTypbl  4acTen
ANEKTPUYECKON MAIIMHBI HAJ TEMIEPATypOd OXJIAXKIAOWIEH Cpeapl ONMpPEACIISIETCS
BBIPAKECHUEM

AO=0-0,_, (1)
rjae 6 - TeMrneparypa pacCMaTpuBaeMoON 4acTH JEKTPUUYECKON MaIIUHbL;
0, - TeMIepaTypa OXJIKJAOLIEH Cpebl.

B o6mewm crmydae mepenada Teria MAET TPEMs MyTSIMH: TETUIOMPOBOIHOCTHIO,
KOHBEKILHEN U U3TyYECHUEM.

OCHOBHBIMM HCTOYHUKAMHU BBIICJICHHUSI TEIJIa B AJIEKTPUUYECKON MaIlllUHE
SBJISIFOTCST OOMOTKH, CTajdbHbIE YacTH MArHUTHOM TMEeNH W KOHCTPYKTHUBHBIX
AJIEMEHTOB, B KOTOPBIX BO3HUKAIOT NMOTEpU OT MepeMarHuuuBaHus. HeoOxomum
TAK)K€ Y4YeT HarpeBa CKOJB3SIIEr0 KOHTaKTa. MexXxaHW4YecKHe MOTEpH, BKIIHOYAs
BEHTUJISIIIUOHHBIE, OOBIYHO UMEIOT MEHBIIIEE 3HAUCHUE.

Ha nyTu [OBWXKEHHS TEIUIOBBIX IMOTOKOB OT HMCTOYHHMKA TEIUIA MPOUCXOAUT
nepenaj; TEMIEPATYPbl B AKTUBHBIX YACTSIX MAIIWHBI, TOJILE H3OJSUAM U MEXIY
OXJIQKJAIOIMMHU TTOBEPXHOCTSIMU M OXJAXJalouen cpenor. B temnoBoM pacuere
ONPEAETSAIOTCS 3T BHYTPEHHHUE TEPENaabl U MPEBBIIMIECHUS] TEMIIEPATYPbl BHEITHEU
ITOBEPXHOCTH OXJIAXKIAEMbIX YaCTEH SJIEKTPUUYECKOM MAalIWMHBI HAJ TEMIIEpaTypou
OXJIAKJAIOWIETO BO3ayxa. IIpr HENmOCPEACTBEHHOM CONPUKOCHOBEHHWHM MaTepualia
OOMOTOK € OXJXKJAIOMEH Cpeol, T.e. MPU HEMOCPEACTBEHHOM OXJIaXKICHUH
MPOBOJTHUKOB OOMOTKH, OTPENEISETCS TMPEBBIIIICHUE TeMIepaTypbl MeTaljia
O0OMOTKH HaJl TEMIIEPATYPOU OXJIXKIAIOIIEr0 ra3a UiIh KUJIKOCTH.

[lepenagom Temmeparypsbl B TOJIIE MeTauia OOMOTKA M MAarHUTONPOBO/IA YaCTO
npeHeOperarT, TaKk KaK TEIUIONPOBOJAHOCTh METAUVIOB B COTHU pa3 OoJiblie
TETIONPOBOAHOCTH U3OJISILINH.
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B mpakTthueckmx pacueTax OTrpaHUYHMBAIOTCS OMPEICICHHUEM CPEIHETO
IPEBBIIICHUS TEMIIEpaTypbl OOMOTOK, T.€. JAOIMYCKAIOT, YTO TeMIlepaTypa 0OMOTOK B
CTaJIM MAKETOB cTaTopa (poTopa) B paccMaTpuBaeMbIX 00beMax MOCTOSHHA.

OTBoOA Temiia ¢ MOBEPXHOCTH HATPETOTO Tella MPOUCXOAUT MyTEM H3Iy4YEHHUS B
OKpYXarolllee MpOCTpPaHCTBO  (JIydeHCIyCKaHWEM), IMepeAauyd TeIuia IyTeM
TEIJIONPOBOAHOCTHU, TIEPEIAYN €r0 MyTeM KOHBEKIIUH.

B uucrom Bujae Termonepenaya myTeM H3ITYYCHHS MOXKET UMETh MECTO, €CITH
Harperas IOBEPXHOCTh HAaXOAWTCS B  Bakyyme. Temmomnepenada myTeMm
TETJIONMPOBOAHOCTA BO3AyXa (WJIM Jpyroro Tras3a) HACTOJIBKO Maja, 4YTo €€
MPAKTUYECKA HEBO3MOXKHO yUECTb.

KonBekTuBHas Terionepeaada o0ycoBieHa HarpeBOM BO3/lyXa,
COITPUKACAIOLIECTOCA C HArpeTOM ITOBEPXHOCTBIO JIIEKTPUYECKOW MAIIMHBI U
BCJIE/ICTBHE ATOTO COBEPIIAIOIIETO0 BOCXOjsIIee NBWKeHue. Ero Mecro 3aHumaer
OoJiee XOJIOAHBIA BO3AYX, KOTOPBIH, B CBOIO O4YEpEIb, HAPEBACTCS W JIBHIKETCS
BBepX. KOHBEKTHMBHYIO TeIUIONEpeaady CHJIBHO TIOBBIMIACT MPUHYIUTEIHLHOES
YBEIMYCHUE CKOPOCTH JBIDKEHUS BO3ayXa (MCKYCCTBEHHBIH OOAYB Harperoi
MMOBEPXHOCTH). B mMpakTHU4ecKkux pacuerax HarpeBa JICKTPUUECKHX MAIIWH OOBIYHO
MIPUMEHSIOT YIPOIICHHBIC (hOPMYJIBI, OTPECISIIONTUE TTeperaj] TeMIIEPaTyPhl MEXKITY
HarpeTol MOBEPXHOCTHIO M OXJIAKIAIOIIAM T'a30M, KOTOPHIE YYHUTHIBAIOT BCE BHUIBI
TEIJIOOTAAYM C TIOBEPXHOCTH, UMCIOIHUE MECTO TMPHU OXJIAKICHUU SJIEKTPUUCCKUX
MaIluH.

Jns npumeneHus: 3akoHOB Kupxroda ycTaHOBUM COOTBETCTBHE MEXKIY
ANIEKTPUUECKUMHU TMapaMeTpaMu IEeNH U TEIJIOTEXHUYECKUMH TapamMeTpaMH CXeM
3aMeIIeHUs] DIIEKTPUYECKUX MaluH (Tabnuma 1).

[Ipumensis MeTOJ TEIJIOBBIX CXEM 3aMEIIeHMsl, MOXHO HCIOJIb30BaTh Kak
MOHSTUS  TEIUIOBBIX  COMPOTHBJICHUH, TaK W  TEIJIOBBIX  IMPOBOJUMOCTEM,
pacCUMTHIBAEMBIX TIO TpaBWIaM JUIsl dSJeKTpudeckux Ieneid. Kak yxke ObuIo
OTMEUYCHO, MPUMEHEHNE TETUIOBBIX CXEM 3aMEIICHHsI JAaeT BO3MOXKHOCTh OIPENEIISATh
CpPEIHHE TEeMIIepaTypbl 4YacTed JJICKTPUYECKOW MAIIWHBI, TPUHUMACMBIX 32
OJTHOPO/IHBIE TETA.

Tadumua 1
Tadannma cooTBeTCTBUS IJIEKTPUUYECKHUX U TEIJIOBHIX BEJIUYUH B YPABHEHUAX
Kupxroga
BenuunHbl, COOTBETCTBYIOIINE Benuunnel, COOTBETCTBYIOLINE
AIEKTPUYECKUM CXEMaM TEIUIOBBIM CXEMaM
Cuna Toka I, A TernoBoit motok Q, Bt
Conpotusnenne R, Om Comnpotusnenue R, °C/Bt
Hanpsxerie U, B PaBHOf:TI) CpEeIHUX TCMHG;paTyp I-it m 2-i1
yacTel MaluHbl 6, —6,, °C

Bropoit 3akon Kupxroda s SIEKTpUUECKHUX —IETeld  ompesensercs

BBIpQ)KCHUEM
YLR =&, (2)

rae |y — Cuabl TOKOB B BETBSIX 1IETH, A;
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Ry — conpoTuBiienus BeTseil nenu, Om;
€k — JIEKTPOJABUKYIIHME CUIIBI UICTOYHUKOB TOKa, B.

JII1 KaKI0M 4acTH TETIJIOBOM CXEMBI CITPABEIIMBO OCHOBHOE YPAaBHEHHUE
0, =0, =QpRy,, (3)
rae Q,, - TEIJIOBOM MOTOK MEXy TOYKaMu 1 U 2 cXeMbl, NPEICTaBISIOMNUMU 1-10 U
2-10 4aCTH MaIluHbL, BT;
6,,0, - CpeaHue TEMIIepaTyphl 3TUX yacTeu, °C;
R,, - TEIJIOBOE COMPOTURIICHUE MEXK Ty Toukamu 1 u 2 cxemsl, °C/ Bt [3].

EctectBeHHO, uTO ueM OoJjbllee YHCIO SKBUBAJCHTHBIX 3JIEMEHTOB MOKET
OBITH TPEIJIOKEHO ISl 3aMEHBbI OTACIBHBIX YacTeW SJIEKTPUYECKON MAalllMHBI, TeM
TOYHEE OKaxkeTcs pacuer. OHAKO YCIOKHEHHE TEIJIOBOM CXEMBI, a CIEAO0BATENBHO,
Y pacyera JOJDKHO COYETaThCs C JOCTMKMMOW TOYHOCTBIO pacdeTa Ipy UMEIOIIEHCs
HEONPEIEIEHHOCTH UCXOIHBIX JIaHHBIX.

Ha npumepe crtaTtopa MamMHbBI HEPEMEHHOIO TOKAa PACCMOTPUM ITOCTPOCHUE
TEIJIOBOM cXeMbl 3amelienus [2, 3]. Pa3ouBaeM cTaTop Ha TpU YCIOBHO OJHOPOJIHBIE
B TEIUIOBOM OTHOLIEHUMW Teja, SBISAIOMIMECS MCTOYHMKAMM TEIla: Ma3oBas 4acTh
OoOMOTKH cTaTtopa ¢ moTtepsMu P,, 1Be CTOPOHBI JIOOOBBIX YacTel C CyMMapHBIMU
MOTEPSIMU P, U CTAJIbHOW CEPACYHUK CTATOPA C MOTEPSIMHU P...

Kaxnas yacte co3nmaer TersioBble MOTOKUA. Cuurtasi B 0OIEM Ccllydae, 4ToO
YCJIOBUSL OXJIQXKIEHUS PAacCMaTpUBAEMBbIX YaCTEHd MAaIIUMHbI Pa3JIM4YHbI, NPUHUMAEM
4eThIpe MyTH paccesHus Terwa (puc.l,a): Q,, — TEIMIOBOM MOTOK K CTEHKaM 3yOII0B
CEplIEYHUKA C IEpPEeNnagoM TEMIEPATYPbl B TEIUIOBOM COIPOTUBJICHUHU I1a30BOM
m3omsinu R,;; Q, — TEmnoBOM MOTOK K OXJIAXJAIOIIEMy BO3AYXY B paaualbHbBIX
BEHTHJIALMOHHBIX KaHalax 4Yepe3 TemjIoBoe comportuBnenue R Q) u Q)
TEIJIOBbIE TMOTOKM OT TA30BOM YacTH OOMOTKHM C TMEpenajoM TeMIliepaTyphbl B
TEIUIOBLIX CONPOTUBICHUAX R’ ~BIOJIL IPOBOAHUKOB 0OMOTKHU. JIoOOBbIE 4YacTu
OOMOTKHM pacceuBarOT CO CBOMX IOBEPXHOCTEM TemIoBble MOTOKM Q' M Q! ¢
IepenajoM TEeMIEpaTypbl B TEIUIOBBIX conpoTuBiieHusaAxX R!. IloBepxHocTh
CEplIeYHUKA CTaTopa PacCerBaIOT TEIUIOBbIE MOTOKM Q' M Q! ¢ OOKOBBIX CTOPOH
IIAKETOB C IIEPEMNaJoM TEMIIEPATyphl B TEIUIOBBIX CONPOTUBIIEHUAX R, M motok Q., B
paavalbHOM HalpPABICHUHM C HAPYKHOW MOBEPXHOCTH SipMa CTAaTOpa U BHYTPEHHEHN
IIOBEPXHOCTHU CTATOPA IIPU OOLIEM TENJIOBOM CONPOTUBICHUH R, .

B cmydae  oguHaKoBOM — TemmepaTypbl  OXJAXZAIOLIEr0o  BO3AyXa Yy
TEIUIOPACCENBAIOIINX TMOBEPXHOCTEW TEIJIOBOM pacyeT MOKHO BECTH IO CXEME
3aMEIlEeHNs, IPUBEIEHHOM Ha puc.1,6. B 5TOM ciydae TennoBele conpoTuBieHus R,
R, mpeacraBisioT Cco00M MNapajieibHO COEAMHEHHBIE CONPOTHMBIEHHA R M
COOTBETCTBEHHO R’

R, =R, /12, R,=R!/2, (4)

a CONpOTHBIIEHHE R, — mapaisenbHo COeTMHEHHBIE CONPOTUBIEHNA R, U R, !
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! 5)

R, = ,
UR,, +1/R,,

rae R, =R'/2,.

B cxeme na pwuc.1,6 umeercs Bocemb Hew3BeCcTHBIX: O, 0, 0. — cpemnue
TEeMITepaTyphl Ta30BOM YacTH OOMOTKH, TOOOBBIX YacTel U cepAeUHHKa cTaTopa; Q,s,
Qupy Qu Q, u Q. — TemnoBble MOTOKH, YIOMSHYThIE BbIlIE. J{Is onpeneneHus 3THX
HEW3BECTHBIX COCTABUM B COOTBETCTBHUU C pHUC.l,0 cUCTEMy YpaBHCHHIA:

P,+P, +P.=Q,+Q,+Q.;

Q,=P,+Q,;
Q =Q, +P,;
0,-0,=Q.R,; (6)
0,-6,=Q,R,;
0.-0,=Q.R,;
6,-6,=Q,R,;
0 -60.=Q_.R,,.

B pesynbrate COBMECTHOTO pEUIEHHs J3THUX YPAaBHEHUM HAaxXOAUM CpEeaHUE
TeMIEPaTypbl OTAEIBHBIX YaCTEN CTaTOPa, paBHBIE MPEBBILICHUSIM TEMIEPATYp, €CIIN
0,=0.

Hamu Oblna pa3zpaboTraHa MeTOJMKa TEIJIOBOIO pacuera sl 3aKpbIThIX
ACUHXPOHHBIX JBUTATENEN C KOPOTKO3AMKHYTBIM POTOPOM THIMa OENNYbed KIETKU
0e3 UUPKYJIALNY BHYTPEHHETO BO3/1yXa.

[Ipennaraemasi METOIMKA MO3BOJISIET MTPOBOJAUTH KAUECTBEHHYIO OLIEHKY HAarpeBa
JBUTATEJIC C BBIIIE YKa3aHHBIMU KOHCTPYKTUBHBIMH OcoOeHHOCTsIMU. g Ooree
TOYHOTO OTpaKeHUsI (U3MUECKOH CYTH TEIUIOBBIX MPOLECCOB B ACHMHXPOHHOM
JIBUTATEJIE B METOJAMKE MPEAYCMOTPEH PacyeT HArpeBa 3JIEMEHTOB JBUTATEIECH, IS
KOTOPBIX C JIOCTATOYHOM TOYHOCTHIO MOTYT OBITh 3aJaHbl HCXOIHBIC JaHHBIC U
OTpe/iesieHbl 3aBUCUMOCTU JUIsl pacyeTa Ko3(pPuIMeHToB Teriootnadyu. [Ipu stom
OBLITM TPUHSITHI CIEAYIONINE JOMYIICHUS:

1) B MONEepEeYHOM CEYCHHUHU JABHMraTesicii OTCYTCTBYET IMEpeTeKaHue Terlia, YTo

MTO3BOJIAET PELIaTh IUNIOCKYIO 33/1a4y B MTPOJOJBbHOM CEUYCHHH;

2) B TOMEPEYHOM CEUCHHH OOMOTKH TEMIEPaTyphbl OTACIbHBIX MPOBOIHHUKOB
PaBHBI CpPETHEN TEMIIEPATYpPE B paCCMAaTPUBAEMOM CEUECHUU;

3) k03(pPHUIMEHTHI TEIIONPOBOIHOCTH SJICKTPOTCXHHUECKUX MATCPUAIIOB H
BO3/lyXa CYMTA€M TIOCTOSHHBIMU JJii pabouux TeMIepaTyp uyacreu
JIBUTATEIIS;

4) TeTIOBBIMU IMOTOKAMH Yepe3 KIIMHBS 1a30B CTaTOpa U BaJl MpeHeOperaem.

TeruioBass  DKBUBAQJICHTHAsT CXE€Ma  3aMELICHHUS  DJIEKTPOABUIATENEH  C
KOPOTKO3aMKHYTBIM POTOPOM IMPUBEAEHA HA PUC.2.

IIpy TemmoBOM pacdeTe 3SIJIEKTPOABUIATENIEW YUYUTBHIBAIOTCA BCE TIPEIOILUE
MoTepU, TeHepUpyeMbie B ABuratesne. Jjis BHIOpaHHOW TEIIOBOM CXEMbl 3aMEIlCHUS
noTepy B 0OMOTKaX CTaTOpa U POTOpa pacipeiesieHbl MPONOPIHUOHATIBHO JITTMHAM
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Puc. 1. TenyioBasi cxemMa 3aMellleHHsI CTATOPA MAIIMHBI IEPEMEHHOT0 TOKA.
a — IpH Pa3IuYHbIX TEMIIEPATYpPax BO3AyXa y TeMJIOPaccenBaOIINX
NMOBEPXHOCTEN; 6 — MPU 0IMHAKOBOM TeMIlepaType OXJIa;KIaI01Iero Bo3ayxa

1 ‘gvnl /\/
Asnl
N

2 Anf 3 Avsl

va\ﬂ
A
j no

Puc. 2. TenioBasi cxemMa 3JIeKTPOABHUIaTeisl ¢ KOPOTKO3aMKHYTHIM POTOPOM
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Y4acTKOB JIOOOBBIX M Ma30BbIX yacTeil. KOpOTKO3aMKHYTBI POTOp MpENCTaBICH B
BUJI€ OJHOTO TeJia, B UCTOYHUK IOTEPh BKIIOYEHBI MOTEPU B OOMOTKE poTOopa M
n00aBOYHBIE TMOTEpH B poTope. [IpuHATO, YTO HCTOYHUKH (TpEIOIIUe TMOTEpPHU)
COCPEOTOYEHBI B CEPEIMHE PACCMATPUBAEMBIX PJIEMEHTOB.

[lo TemoBo#l cxeme 3amelieHUs ObLla COCTaBJICHA CHUCTEMa YpaBHEHUMW IS
pacuera TMPEBBIIMICHUS  TEeMIEpaTypbl KOPOTKO3aMKHYTBIX  JIBUTaTele  0e3
HUPKYJISAIUN BHYTPEHHETO Bo3ayxa. [lockombKy s MOJ0OHOTO pacyera MOXKHO
WCMOJIb30BaTh KaK TEIUIOBBIE CONMPOTUBIICHUS, TaK U TEILUIOBBIE IMPOBOAUMOCTH, TO
MBI IIPU COCTABJICHHM CXEMBl M CHUCTEMbl YPABHEHUM II0 HEW HMEIU OO0 C
nociaegHUMUA (A - TEIUIOBbIE MPOBOAUMOCTH, € - TMPEBBILICHUS TEMIEPaTypbl
AJIEMEHTOB MallllH, P — motepu MOITHOCTH).

Cucrema YpaBHEHUU JUTSE pacueTa MPEBBIIICHUS TEMIIEPaTypbl
KOPOTKO3aMKHYTHIX JIBUTATEJICH 0€3 MUPKYJISINA BHYTPEHHETO BO3/IyXa UMEET BUI:

Ocurp (M iy + Aspis T Acrj + Ai) = OcunAipn — OcunaMipz = OajAcuj — GarAipe = Peurps
0(:u1|1 (Alpll + Am) - eCulpAlpll - valAlll = PCulIl ,
Ocunia Aspiz + Aiga) = OcirpArpiz = OasAizz = Peuaia s
O (ACulj + A+ Ay )— OcirpAcunj — O\ s — O, Ay = Py
0,1, (AlpZ +A, + Alzj) = OcuipAip — 03Ny — O ;A = Py
O, (A, + Ay + A1) = O, Ay — 0Ny — Oy = Py
O Ny + A1y + A + A t) — Ocinn Dy — 0o\ 15y — Oy A g — Ouu A s = P s
Ors(M iy ¥ A1 + Az + Avnz) = Ocunin Ay — 03 120 — O3\ vz — Gus Az = Pz s
Ot (At + At T Ast) = ot At — Cono N unt — O A st = Pia s
Ouo Ny + Az + Agz) = OpaA gy = O3y = Py} (7)
Og(A g+ Ay + Mgy + Ayst) = OpiNst — 0oy — OuiA gy — OiNes =0
0., (A s tAg A+ Ag,) - OuiNjs — Oy — O3 — 0,0, A g, =0
933 (Avss + A323 + Asn3 + Awsa) - ‘9vw3Avss - 052A523 - 0vn3A5n3 - eszws3 =0;
A, P .
Ouno = (gwl _evno)' 2Anll A_nl’
Ouns = Ono + (le — o ) ;\TWZ + (esl - anl)';\Tsnnll ;
Oz = Oy + (951 - 9vn1)';Tsnnll + (6’52 — Oy )ZAAA:Z ;
Oz = Opnz + (932 — Oy )ZAA% + (‘953 - evnS)' é\[\% J
TAC Ocurps Ocuns Oounzs Oajs Oy Ouns Owar Oszr 035 Oy Ouas gy Oups Oy Ounas Oung s Oung

- IPEBBIIIEHUE TEMIIEPATYPbI COOTBETCTBEHHO B MA30BOM YacTH OOMOTKHM CTaTOpa; B
71000BOM YacTH OOMOTKHU CTaTOpa CO CTOPOHBI HapyKHOTO BEHTHJISATOPA; B JT0OOOBOM
4acTM OOMOTKHM CTaTopa CO CTOPOHBI MPHUBOJIA; B CEpJCYHHKE CTATOpa; B 3yOlax
CTaTopa; BHYTPEHHETO BO3/yXa CO CTOPOHBI HAPYKHOI'O BEHTUJISITOPA; BHYTPEHHETO
BO3JlyXa CO CTOPOHBI NMPHUBOJA; y4yacTKa CTAHUHBI, PACIOJIOKEHHOTO HAaJl MaKETOM
cTaTopa, poOTOpa; KOHIIEBBIX YYaCTKOB CTaHUHBI CO CTOPOHBI HAPYKHOIO
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BEHTWJISITOPA; IIUTa, PACHOJIOKEHHOTO CO CTOPOHBI HapY>KHOTO BEHTWIATOPA;
KOHIIEBBIX YYaCTKOB CTAHHMHBI CO CTOPOHBI MPUBOJIA; LIUTA, PACIOJIONKEHHOTO CO
CTOPOHBI NIPUBOJIAa; HAPYKHOTO OXJIAKIAIOUIETO BO3JyXa JJIsl JIBUrareied rabapura
56-350 3a uckiroYeHueM ABUTaTeled ¢ (GOPCUPOBAHHBIM OXJaXKJACHUEM pPOTOpa y
MOJAIIMIIHUKOBOTO IIUTA CO CTOPOHBI HAPYXHOTO BEHTWISITOPA; HapyKHOTO
OXJIAXKJAIOIIETO BO37yXa s JABUratened radaputa 56-350 3a HCKIIOUCHHEM
nBUTatesiel ¢ GopCUPOBAHHBIM OXJIAXKIECHUEM POTOpPA B KOHIIEBOM YaCTH CTAHUHBI CO
CTOPOHBI HAPY)KHOTO BEHTWJISTOPA; HAPY>KHOTO OXJIAXKIAIONIETO BO3AyXa s
nBurateneil rabaputa 56-350 3a ucKIOYEHWEM JBUTATENe ¢ (POpPCUPOBAHHBIM
OXJIXKJICHHEM pPOTOpa HaJ MaKETOM CTAaTOPa; HAPYKHOTO OXJIAXKIAIOIIETO BO3yXa
Ut ABUTaTenel rabapura 56-350 3a MCKIIIOUEHHEM ABUTATENel ¢ POpCUPOBAHHBIM
OXJIQXKICHHEM POTOpa B KOHIIEBOW YaCTH CTAHWHBI CO CTOPOHBI IIPUBO/IA;

Alpll’ AlpIZ’ ACulj’ Alpz’ Appr A Ajs’ Alzj’ Mgy Ay A A Ay A A

A A Apyr A A Ay Agyr Agsr Agps Agsr Ays Ay Aga-

IPOBOJUMOCTh COOTBETCTBEHHO MEXIy Na30BOM U JIOOOBOW YacTAMH OOMOTKH
CTaTopa CO CTOPOHBI HAPY>KHOTO BEHTUJIATOPA; MEXAY Ma30BOM U J0OOBOM YacTAMHU
OOMOTKHM CTatopa CO CTOPOHBI MPHUBOAQ; MEXKAY OOMOTKOM M CHMHKOM CTaTopa;
MEX]Iy OOMOTKOM M 3yOllaMu cTaTopa; OT JJOOOBBIX YacTe OOMOTKH K BHYTPECHHEMY
BO3AYXY ISl ABUTaTened radbapurta 56-355 06e3 HUPKYJIAIUN BHYTPEHHETO BO3ayXa
CO CTOPOHBI HAPY>KHOTO BEHTWJIATOPA; JJIsl IBUTATENIeH ¢ TOPpUPOBAHHON CTAaHUHOM
— CO CTOPOHBI BHYTPEHHETO; OT JIOOOBBIX YaCTel OOMOTKHM CTaTopa K BHYTPEHHEMY
BO3MyXY MJIsi ABUTaTeNiel rabaputa 56-355 6€3 mUpKyJIsIud BHYTPEHHETO BO3ayXa
CO CTOPOHBI MPUBOAA; JJIS JIBUTATENEH ¢ TOPPUPOBAHHON CTAHUHOW — CO CTOPOHHBI,
MIPOTHUBONOJIOKHON BHYTPEHHEMY BEHTWIATOPY; CIMHKH ITAKETa CTAaTOpa K CTAHUHE;
MEXIy 3yOllaMu M CHUHKOM CTaTtopa; MEXIy pPOTOpOM H 3yOIlaMu cTaTtopa; OT
7000BBIX YacTell OOMOTKH POTOpa K BHYTPEHHEMY BO3JYyXYy CO CTOPOHBI HapyKHOTO
BEHTWIATOPA; OT JIOOOBBIX YacTel OOMOTKM POTOpa K BHYTPEHHEMY BO3JIyXY CO
CTOPOHBI MPUBO/IA; OT BHYTPEHHETO BO3/1yXa K KOHIIEBOM YaCTH CTAHUHBI CO CTOPOHBI
Hapy>XHOTO BEHTWJISATOpA, IJIs JBUTATelie C TOPpUPOBAaHHON CTAaHUHOW — CO
CTOPOHBI BHYTPEHHEr0; OT BHYTPEHHETO BO3/lyXa K MOJIIAINHUKOBBIM IIHTaM CO
CTOPOHBI HAPYKHOTO BEHTWJIATOPA; OT BHYTPEHHErO BO3[yXa K KOHIIEBOM YacTH
CTaHUHBI CO CTOPOHBI IPUBOJIA, JJISI IBUTATENIe ¢ ropUPOBAHHON CTAHUHOM — CO

CTOPOHBI, TPOTUBOIIOJIOKHOW BHYTPEHHEMY BEHTWJIATOPY; OT BHYTPEHHErO BO31yXa
K TOAIIUITHUKOBBIM IIATAM CO CTOPOHBI MPHUBOJAA; OT MOJIIMIIHUKOBOTO IIHTa K
HAPY>KHOMY BO31yXy CO CTOPOHBI Hapy>KHOTO BEHTWJIATOPA; COCIAUHEHMS «ILUT-
CTaHMHA» CO CTOPOHBI HAPYKHOTO BEHTWIATOPA; OT MOALIMIHHUKOBOIO IIATA K
HAPY)KHOMY BO3JyXy CO CTOPOHBI IIPMBOJA; COCIMHEHUS «IIUT-CTAHUHA» CO
CTOPOHBI NPUBOJA; MEXKAY DJJEMEHTaMH CTaHUHBI; OT CTAHUHBI K HapyKHOMY
BO3yXy Ha KOHIIEBOM YYacTKE CO CTOPOHBI HApYyKHOTO BEHTUJIATOPA; MEXKIY
AJIEMEHTAMH CTaHHMHbBI; OT CTAHUHBI K HAPYKHOMY BO3IyXy HaJ MAKETOM CTaTopa; OT
CTaHUHBI K HAPY>KHOMY BO3/yXy Ha KOHILIEBOM YYaCTKE CO CTOPOHBI IPUBOIA; MEXKIY
AIIEMEHTAaMU HApY>KHOTO BO31yXa, OOMYBAIOLIETO CTaHWHY C (OPCUPOBAHHBIM
OXJIAKJICHUEM pOTOpa; MEXKIY 3JEMEHTaMH HApy>KHOTO0 BO3AyXa, OOIyBarOLIEro
CTaHUHY ¢ (DOPCUPOBAHHBIM OXJIAXKICHUEM POTOPA; MEXKIY DJIEMEHTAMH HAPY>KHOTO

1121 1211 1221 wwl ! vs3 !

ww2 ! wnl? wsl ? wn2 ! ws3 ! snl? sn2 sn3?
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BO3/lyXa, OOyBAarOUIEr0 CTaHMHY C (POPCHPOBAHHBIM OXJAXKIECHHEM POTOpa; P,
FJCulIl’ F)Cu1|2’ le’ le’ PZZ’ P P

 wir Puwzs Pyy P, - IIOTEPU COOTBETCTBEHHO B I1a30BOU
4acTM OOMOTKM CTaTopa; B JIOOOBBIX 4YacCTAX OOMOTKM CTaropa CO CTOPOHBI
HApY>KHOTO BEHTUJISATOpPA, JUIsl JBUrareied ¢ TropupoBaHHOM CTaHMHOW — CO
CTOPOHBI BHYTPEHHET0; B JJOOOBBIX YACTAX OOMOTKH CTaTopa CO CTOPOHBI MPUBO/A,
JUIs ABUratened ¢ ropupoBaHHONM CTaHMHOM — CO CTOPOHBI, IPOTHUBOIOJIOKHON
BHYTPCHHEMY BEHTHJIATOPY; B CIHMHKE CTaTopa; B 3y0OIlax craropa; B
KOPOTKO3aMKHYTOM pOTOpPE; BHYTPEHHUE MEXAHUYECKUE IIOTEPU CO CTOPOHBI
BHYTPEHHETO BEHTWIATOpA (WM IIETOYHOTO Yy3/a); BHYTPEHHUE MEXaHUYECKHUE
MOTEPU CO CTOPOHBI, MPOTUBOIOJIOKHOW BHYTPEHHEMY BEHTUIATOPY (WU
HIETOYHOMY Y3J]ly); Ha TpPEHHE B TMOJIIUMIIHUKAX CO CTOPOHBI HAPYKHOTO
BEHTWIATOPA; HA TPEHUE B MOALIUITHUKAX CO CTOPOHBI IIPUBOA.

[TosrydyeHHYIO CUCTEMY YPaBHEHUN MOYKHO PELIUThH C TOMOIIBIO KOMITBFOTEPHBIX

nporpamMm, Hampumep nporpammbl «MaremaTtrka 5.0». DIEKTPUYECKHE CXEMBI
ynooHo crpouth B mporpamme ELECTRONICS WORKBENCH [4].

3akJ104eHue ¥ BHIBOJBI.

Ha ocHoBe M3JI05KEHHOTO MOYKEM CJICIATh BHIBOII:

1) npumenenne 3akoHOB Kupxroda B TEIUIOBBIX pacueTax 3JICKTPUYSCKUX
MAaIllMH, OCHOBaHHBIX Ha METOIE€ TETUIOBBIX CXEM 3aMEIICHHS, TO3BOJISIET ONPEACIUTD
CpEeHUE MPEBBILICHUS TEMIIEPATYPhI AJIEMEHTOB JAHHBIX MAIIIUH;

2) MaKCHMajIbHbIE IPEBBIMICHUS TEMIEpAaTyphl B OOMOTKaX aCHHXPOHHBIX
JBUTATECH OMNPEACISIIOTCS MYTEM pEIICHUS YPaBHEHHUS TEIJIONPOBOIHOCTU C
WCMOJIb30BAaHUEM  PE3YyJIbTATOB  PEUICHHUS  AKBUBAJICHTHBIX  TEIUIOBBIX  CXEM
3aMeICHUS,

3) pe3ynbTaThl TEIUIOBOTO pacydera IO3BOJAT HMCIIONIB30BaTh JJICKTPHUYCCKUE
MAIIIMHBI B PA3JIMYHBIX OTPACIISIX MPOU3BOICTBA MPU PA3IUUHBIX pEeKUMaX pabOThI.
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Abstract. The paper considers an example of thermal calculation based on the method of
thermal replacement schemes. As a result of its use, the average temperature rises of individual
elements of electrical machines are determined.
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PRINCIPLES OF ARCHITECTURE DEVELOPMENT OF A UNIVERSAL

DEVICE FOR BIOPOTENTIAL MEASUREMENT
IPUHIUIIBI HOCTPOEHUS APXUTEKTYPbl YHUBEPCAJIBHOI'O YCTPOMCTBA
PETNCTPAIIUU BUOINIOTEHIIUAJIOB OP'TAHU3MA
Kozhevnikov A.V. / Ko:xkeBHukoB A.B.
bachelor / cmyoenm-6axanasp
Saint-Petersburg State University of Aerospace Instrumentation,
Saint-Petersburg, Bolshaya Morskaia str., 67, 190000
Canxm-Ilemepoypeckuii 20cy0apcmeenHblil YHUSepcumen aspoKocmuiecko20 npubopocmpoeHus,
Canxm-Ilemepbype, yn. borvwas Mopckas, 0. 67, ium. A, 190000

Annomauyun. B cmamve paccmampusaiomcs memoovl U cxemvl peanu3ayuy Uccieo08anut
ouonomenyuanos (KL, OMI’, 23I'), napamempul cuenanos. Onucanvl 0CHOBHbIE 0COOEHHOCMU U
HeO0OCmamKu KIaccudeckux ycmpoucms y3kou cneyuanrusayuu. Ilpeonacaemvie 6 cmamove
NPUHYUNBL NOCMPOEHUSL YHUBEPCATLHO20 YCMPOUCMEA pecucmpayuu OUONOmeHyuaios no36osaom
€030amp yCcmpoucmeo 6e3 nepeducieHHbIX He0OCMamKo8 KidCcCU4ecKux YCmpoucmea, OCHO8b18A5CH
Ha COBDEMEHHbIX MeXHU4YeCcKUx Ccpeocmeax u couemas 6 cebe Kak annapamuvie, MaxK u
npocpamMmusle peuieHus. Basxcnvim omauyuem npeonodiCeHHot MemoOuKu A6IAemcs nepexoo om
aHAN0208bIX Yenel 0OpAbOMKU CUSHANA K UCNONIb308AHUI0 UHMESPAIbHBIX MUKPOCXeM C
nocneoyrowei yugposoii oopabomkoti cpedcmeamu ycmpoticmea unu 11K onepamopa.

Kniouesvie cnosa: uccreoosanuss ouonomenyuanos, K[, OMI, IO3I, ynusepcanvHoe
YCmMpoucmeo

Beryniienue
PazButne TexHonornii 1UGPOBOM TEXHUKM M HUHTETPAIbHBIX pPEIICHUMN
II03BOJISET [IEPECMOTPETH APXUTEKTYPY COBPEMEHHBIX MEIULIUHCKUAX

JAArHOCTUYECKUX YCTpPOUCTB. IIpocTeie wuccinemoBaHus cepana W MBIIICYHOU
aKTUBHOCTU TMpUOOpeTaloT Bce OONBIIYI0 MOMYJSAPHOCTh B CIHOPTUBHOW U
noJyib30BaTeNnbckoi cpene. [losBisercss HEOOXOAMMOCTh B CO3[JaHUM KOMIIAKTHBIX,
MTOMEXOYCTOMUUBBIX U JIAXKE YHUBEPCAIBHBIX PEIICHUH.

3ajmaueld 3TOM CTaThbU SBISIETCSl NEPECMOTP KIACCHUYECKHX YCTPOWCTB U
pa3paboTka MPUHITUIIOB MMOCTPOCHUSI YHUBEPCAIBHBIX YCTPOUCTB MPEUMYIIIECTBEHHO
3a cyeT 1M(PpoBOi 0O0pabOTKU CHUTHAJIA M C HCMOJb30BAHUEM TMPEIU3UOHHBIX
MHOrokaHaJibHbIX ALIII BEICOKOTO pa3pemnieHus.

1. XapakTepucTUKH H3MepPsieMbIX CUTHAJIOB

Onexrpokapauorpadus (IKI): 150 ', 5 MB.

Onexrposnnedanorpadus (330): 40 I'u (mo 170 I'n anbda-Boanas!), 200 MKB.

Anexrpomuorpadus (OMI'): 1000 ' (mo 10 kI'w), 1 MB [1; 2].

2. Cucrembl OTBeACHUH

OcHOBHOM 3a7ayell TOpU U3YYEHUH CHCTEM OTBEICHUM SIBISETCS HX
CUCTEMaTH3allusl U ONpEACICHUE TEXHUYECKUX TpeOOBaHMII K KOMMYTaToOpy
PETUCTPUPYIOIIETO  YCTPOMCTB i1 JalibHEWIIel  pa3pabOTKU  METOJMKHU
pErucCTpanuy, peaaIu30BaHHON B YHUBEPCAIBHOM YCTPOMCTBE.

2.1. daekrpokapauorpagus (IKI)

Haunbonee pacnpoctpanena OKI' B 12 oTBeAeHUsIX, BKIIIOUAIOIIAs IOMUMO TpeX
CTaHAapTHBIX (puc. 10), Tpu ycuneHHbIX (puc. la) W mIECTh TPYJIHBIX OTBEACHHM
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(puc. 1 B), Tpebytomux Ay GOpMUPOBAHHS CYMMUPYIOLIYIO LIETIb.

Lead aVL LeadaVF
LA RA

A

€). K).

Puc. 1. Cucremsbl orBenennii IKI': a) ycuiieHHble oTBeieHNsI; 0) CTAHAAPTHbIE
oTBe/leHus1; B) rpyaHbie oTBeAeHus; r) BKI' mo ®@panky; 1) atuHamMuyeckas
IKIT'; ) BKT mo Axyannunueny; :x) IKI' mo H30y

N3o6paxennsie Ha puc. 11 u puc. 1x tunsl IKI', kak npaBuio, HCIOIB3YIOTCS B
CIIOPTUBHOM MEIUIIMHE W JUISl MPOAOKUTEILHOIO MOHHTOPHUPOBAHMS MOBECHUS
cepaua (puc. 2) mnoa BIAUsSHHEM pa3HbiX Harpy3ok. Onu, kak u BKID
(BexTopokapauorpadus) mo AxynuHUYEBY (pHC. 1€) COCTOST HCKIIOYUTENHHO W3
ounoysipHeix oTBeAeHUM, U Todbko BKIT mo ®panky (puc. 1r) tpebyer
CYMMUPYIOLLIEH 1NN — CAMOU CJIOKHOM Cpelid BCEX OMUCAHHBIX METOJIOB.

KOPWHHEBBIMA (-) KPACHBIW (-} CUHWA (-)
BENbI (-) KPACHBIW (+) BEJIbIA (-} KOPWHHEBBIA (+) BENbINA (-) KOPUYHEBBIA (+)

YEPHBIA (+) OPAHXEBBIA (+)

a). 0). B).
Puc. 2. Cucrembl oTBe/ieHUIT PpU X0JTEPOBCKOM MOHMTOPUPOBAHUU: a)
ABYXKAHAJIBbHBIA PeKNUM; 0) TPeXKAHAJIbHBIN PeKUM; B) aJIbTePHATUBHBIH
TPeXKAHAJbHBIN PeKUM
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2.2. Jnexrpo3nuedasorpadus (331

OtBenenusa mna OOI Takke AensTcss Ha OUIOJSPHBIE W YHUIOJSPHBIE C
HEKOTOPhIMU BapHalusaMu HHAUPGEepeHTHOro 3iekTpona. [lpu 3TomM HamoxxeHue
AJIEKTpoa B J1000M ciryuae npousBoauTcs mo cucreme 10/20 (puc. 3 a-B).

NunuddepeHTHBIM  3JEKTPOIOM B YHHUIMOJSPHBIX  OTBEIACHHUSAX  MOXKET
BBICTYINATh PEAIbHbIN 3JEKTPO]I, YCTAHOBJICHHBIA HA MOUKE yXa WM MEPEHOCUIIE, HO
B PEATbHOCTH €r0 MOTCHIMAN HE SBISETCS HYJNEBBIM. B TakoM ciiydae B KadecTBe
UHANPHEPEHTHOTO HCMONb3YIOT BUPTYaJIbHBIN, CHOPMHPOBAHHBIA CyMMHPYIOIIEH
1IeTbI0 MEKTPoJ (puc. 3 1). HemocTaTkoM Takoi CXEMBI SIBJISICTCS B3aUMHOE BIIUSTHUE
PETHCTPUPYEMBIX KaHAJIOB JAPYT Ha JpyTa.

B OumonsipHbIX OTBEACHUSIX BCE KaHAIIBI HE3aBUCUMBI, U PA3HOCTh MOTEHITUAJIOB
PETHCTPUPYETCS MEXIY ABYMsI DJIEKTPOJAMH, PACIIOJIOKEHHBIMU HaJ aKTUBHBIMHU
ydqacTkaMu Mosra. J[Jis yCTaHOBJICHHS BKJIaJa OTJEIBHOTO y4acTKa MO3Ta B OOIIYIO
AKTUBHOCTb IIPUMEHSIIOT METOJ] OTBEACHUS 1enouKkol (puc. 3 r). B aToMm ciyuae ais
JBYX COCEIHUX KaHAJOB CheMa OJUH AJICKTPOJ SIBIsIETCS 00mmM. YacTHBIM CiTydaeM
TaKOTO OTBEJICHUS IIETIOYKOM SIBISIETCSA TPHAHTYISIUSA (puc. 3 7).

20 ‘20 120!
20
] 10 >
' " 10
.
/20
20
a) 5). B)

Puc. 3. OrBenenusi B III': a-B) pacnosiokeHusi 3J1eKTPOA0B 1o cucreme «10-
20»; r) saekTpuyeckas cxema III" ¢ HyJIeBBIM JIEKTPOIOM; /1) CHCTEMA
OTBEICHUI «LENMOYKa»; €) CUCTeMA OTBEeIeHUIN «TPHUAHTYJISIIIAS»

2. 3. Duexkrpomuorpadusa (IMI)

[To cmocoly chema OMI' Takke HCMONB3YIOT YHHUIOJSPHBIE U OUMOJSPHBIE
OTBEJICHUS. ODJEKTPOJbl YCTAHABIMBAIOTCS BJOJIb MCCIEAYEMOM MBILIIBI WU B
00JacTU MOTOPHBIX HEPBHBIX LIEHTPOB.

2.4. dnexkrpookyaorpamma (J0I'), anekroperunorpadus (IPT)

Onektpookynorpamma (D0I') u snekroperuHorpadus (OPI') sBustoTcs
YacTHBIM CiIy4aeM MHOrpauu B UCCiIelI0BaHMM TJa3. B cooTBercTBUM ¢ Haubosee
pacnpoctpaHeHHbIMU MeToukamu DOI', npeanoxennbimu Opancya u JleOyx (puc. 4
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a) wiu Jlypwe (puc. 4 0), CUTHaJIbI CHUMAIOTCSI B OUTIOJISIPHBIX OTBEJICHUSIX.

To ke kacaercas u OPI, rome B kauecTBe pabouyero MCHOJB3YIOT AJIEKTPO/I,
BMOHTUPOBAHHBI B KOHTAaKTHYIO JIMH3Y, a B KayecTBe HUHAU(p(EepeHTHoro -
ANEKTPO/I, TOJKIIFOUEHHBI K MOYKE yXa WM HAJIOKEHHBIN Ha J100.

porusiL

a). 6). B).
Puc. 4. OrBenenns B 0L, IPI": a) JOI" no ®pancya u /ledyk; 6) 0TI no
Jlypsbe; B) cucrema orBeaenuii aias JPI.

2.5. BoiBoabI

Taxum 06pa3omM, HECMOTpsI Ha MpeodIagaHne OUMOISIPHBIX CUCTEM OTBEICHUH,
B HEKOTOpBIX HCCIEIOBaHUAX TpeOyeTcsl Haluyhe CyMMHUpYIOUIeH [enu jist
dhopmupoBanust UHANGPEPEHTHBIX ANEKTPOJAOB (B HEKOTOPHIX METOAAX C Pa3HBIMU
BECOBBIMU KO3 puIIeHTamm).

TpeOoBaHUsS K YHHMBEPCAJIBHOCTHM CHCTEMbl HAKJIaJbIBAIOT OrpPaHUYEHUE Ha
peanu3alrio CUCTEMbl KOMMYTAIIMM KJIACCUYECKUM amnmnapaTHbIM CIOCOOOM B BHUIY
€€ KOHEYHOU I'POMO3JIKOCTH, CJII0KHOCTU U JOPOTrOBU3HBI.

3. llomexu

3.1. UcTOYHUKH TTOMeX

HcTouHukyu moMex MOXKHO KiacCU(PUIMPOBATh MO TMPUPOAE BO3HUKHOBEHUS
CIICAYIOIIUM 00pa3oMm.

1) Tlomexu OHOIOTMYECKOTO  XapakTepa, CBs3aHHbIE C  HAJIUYUEM
HEIOCPEICTBEHHOTO 3JIEKTPUYECKOTO KOHTAKTA IMALIMEHTA C JaTYMKOM:

- 00pa3oBaHHE Ha NEPEXOoJax «KOXKa-dJEKTPOI» HaIpsLDKEHUN MOJIIpU3aluy,
cozmaromnx Ha Bxoae YDBII HampspkeHus CMeEleHUsl, KOTOpPbIE MOTYT JOCTUIaTh
BbIIEYNTh +300 MB; Takoe HanpsKEHHE MOKET BBI3bIBATH HACBIILICHUE YCUIIUTEIIS,

- MemneHHbid (o 1 T'm) apeitd HanpsKeHUs MOISPU3ALNKM, BO3HUKAIOIIUMA
BCIICJICTBUE TMPOTEKAHUS XUMHUYECKMX TPOLUECCOB B  OpPraHu3Me M  €ro
CaMOpETYJIALINY;

- B3aUMHO€ IEepEMEUIEHUE DJIEKTPOAA BJIOJb KOKU IMPUBOJUT K MTHOBEHHOMY
M3MEHEHUIO MOTEHIMaNa, T.€. K T€HEepalud MOMeX. DTO MOXKET MPOUCXOIUTH BO
BpeMs PE3KUX JBHKEHUI MALIMEHTA WU IPU OTCOEIUHEHUH 3JIEKTPOJIa;

- HECTa0WJIbHOCTb BHYTPEHHETO CONpPOTUBICHUS 3a CYET U3MEHEHMS
CONPOTHUBJIEHUS MEPEXOJIOB «KOKA-3JIEKTPO»; IPU 3TOM MPUXOAUTCS CUUTATHCS C
OOJBIIMU 3HAYEHUSIMU MEKAJIEKTPOIHBIX CONPOTHUBJICHUH, 170'¢
paz0ajaHCUPOBAHKUEM B OINPEEICHHONW CUCTEME OTBEICHUM.

2) llomexu OHOJOTMYECKOTO XapaKTepa, HMCTOYHUKOM KOTOPBIX SIBIISIOTCS
IPYTUE OPTaHBbI.

3) Ilomexu TEXHOTEHHOTO XapakTepa.

[lomexu 3TOro THma MOTYT YJABIMBAaTbCS KaK TEJIOM YEJIOBEKa, TaK U
AIIEKTPOJIOM, JEKTPOIHBIM KaleneM WM JaKe caMOil MHUKPOCXEMOM YCTpPOWCTBa, U
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ABIIAIOTCS CUH(pA3HBIMHU, MOTOMY 4YTO U YEJOBEK, U YCTPOWCTBO PpEruCTpaIiu
MOJIHOCTBIO HAXOASTCS B UX AyekTpuueckoMm mode: cetu 50 unm 60 I'm (Bkirouas
MOJAYJSIMI0O YacTOT M HMITYJIbChl, MPUXOMSIINE U3 CETH); ra3opas3psaHbIX JIaMIl
OCBEIICHUS WM JpYyrux mnpuOopoB, paldoTarouuMx Ha COOCTBEHHBIX YaCTOTax;
MOMEXH Ha PaJnovYacToTax; HUMIYJIbCHBIE MOMEXH MpPU BO3JIECUCTBHUM Ha OOBEKT
HCCIIEIOBAHNS TEPATIEBTUUECKUX allIapaToB.

B utore, B 0TBOAMMOM C OMOIIBIO KOHTAKTHBIX AJIEKTPOJOB CUTHAJIE BMECTE C
IIOJIE3HOM  COCTAaBIAMOIIEM mopsaka S5 MB M HMXKE  IPUCYTCTBYET
nH(ppanuzkovactoTHas cocrasisromias 10 300 MB u cunycounnansuas nomexa a0 10
B uvactoroii 50 wim 60 ' (B 3aBUCUMOCTH OT YCIIOBHUI UCCIEA0BAHUA).

3.2. bopnsba ¢ momexoii

Bboprba ¢ moMexoii npenonaraeT cleayroIee.

1) ITomaBnenue cuHda3zHOM MOMEXH MPOU3BOIUTCS MyTeM TudhepeHITnaTIbHOTO
ChbeMa II0JIE3HOTO CHUTHala, KOHCTPYKTHBHO PEATM3YyEeMOIr0 BXOJHBIMHU UEIMSMU
ycuiauTenen ouonoteHuanos [2; 3].

2) B kmaccudeckod cxeme Uil YAaJeHHUsS DJICKTPOJHBIX MOTEHIMAJIOB U HUX
nH(ppanuszkovyactoTHoro aperda (aperd mzonunum) ucnonwszyercs ®BY (dpunbtp
BEPXHHUX YaCTOT), YCTAHOBJEHHBIA JTMOO B IUI€Ye MHCTPYMEHTAIBHOTO YCHUIIUTEINS,
MO0 MEXITY BXOIHBIM MPETYyCUIUTENIEM U BBIXOAHBIM ycuiuTenem ¢ Oonbiium KY
(ko3¢ dunenToM ycuienus) [2].

3) Annaparapii  ®HY (PuiabTp HIKHMX YacTOT), OTPaHUYUBAIOIIMMA
BBICOKOYACTOTHYK)  COCTaBIISIOILYI0  CHEKTPA,  OTPAHUYMBAIOIIMNA  CIEKTP
MH(OPMATUBHOTO CHUTHajla TOYHO 3a/laHHBIMH TpaHMUIIAMM, BBIIOJHSAET TaKXKe
byHKIMK aHTHanMan3uHroBoro ¢unstpa ALIIL

4) AnnapaTtHble 1 TU(PPOBBIE PEXKEKTOPHBIE (PUIBTPHI, YAAISIOLUUE MbIIICYHBIN
TPEMOP U OCTaBUIMECS CeTeBble HABOAKH 50 I'm.

5) OxpaHupoBaHHME DSJEKTPOAHBIX KaOened W MHUKPOCXEM ammapaTypsl
MO3BOJISIET UCKIIIOUNTh HABOJKH OT MEepEMEILEHUs Kabeld U pauOYacTOTHBIX MIOMEX.

4. OCO0ECHHOCTH KJIACCHYECKHUX YCTPOMCTB PEerucTpauu OMONnoOTeHIHAJIOB

K 0COOEHHOCTAM KIIACCHUECKHX YCTPOMCTB PErucTpaluyd OHOMOTEHIMAJIOB
OTHECEM:

- BBICOKMH KodduuumeHT ycuneHus, npeamectByrommii ALl ¢ HU3KHM
pa3penieHueM;

- Hajguyue anmapatHeiX GUIBTpoB, B ocobeHHocTH ®OBY ¢ BBICOKOM
noctossHHOM BpemeHu (6omee 3.2 c¢). bes ®BUY HEBO3MOXHO 00€CICUUTH
HEO0OXOIUMbIA YPOBEHb YCUJICHUS;

- MCKa)XEHUsl CHUrHaja Ha 4YacToTax, OJM3KMX K YacToTaMm cpes3a (UIbTPOB,
ocobeHHO 3ameTHble Ha npumepe R-3yoma B OKI' mpu wucnonas3oBaHuM
aHTUTpEeMOpHOTO hunbTpa [2];

- (¢opMHpOBaHHE OTBEICHUI C MOMOIIBIO AHATOTOBBIX MYJIBTUIUIEKCOPOB WIIH
MAaTpPUYHBIX KOMMYTATOPOB HJIM BO3MOXHOCTh HCCIJIEJOBAaHUS TOJBKO IO OJHOM
METO/MKE;

- ¢ Onoka aHaJIOroBoM O0OpaOOTKM BBIXOAUT YK€ 00paOOTaHHBIHI
MOJIFOTOBJICHHBIN CUTHAJ, YTO He TpeOyeT MoCcTOOpabOTKH WM JTOPOTOCTOSIIUX
1IU(DPOBBIX MUKPOCXEM;
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- apXUTEKTYypa OMHCAHHON CUCTEMbI OTPAHUYUBAET YBEIUUYCHHUE YUCIIA KAaHAJIOB
pEerucTpaluu.

BrlmenepeurcneHHbie 0COOEHHOCTH TPeOYIOT HCIOIb30BaHUS MPEHM3UOHHBIX
MACCUBHBIX KOMIIOHEHTOB BXOJHBIX II€Te U OOJbIIOr0 KOJWYECTBA YCHIIUTENEH,
JOPOTOCTOSIIIIMX KOMMYTAaTOpOB. B (pyHKIIMOHAIEHOM IJTaHE IPUMEHEHUE YCTPOUCTB
CWJIBHO OIPAaHMYEHO pa3MepaMH CaMHUX YCTPOMCTB M TMOMEXaMH, BbI3BAaHHBIMU
MEXaHUYECKUM B3aUMOJICUCTBHEM O0BEKTA UCCIEAOBAHUS CO CPEIOH.

5. CymHOCTB npeaiaraeMoro MeToaa

[Ipennaraemas aBTOPOM apXUTEKTypa yCTpOMCTBa perucrpanuu
OMOIOTEHITNAJIOB SIBIISIETCS ONPEEICHHBIM HA0OPOM PEIlIeHU U METOJIOB pabOTHI, B
COBOKYITHOCTH  TO3BOJSIIONIMX  PEaIn30BaTh  KOMMIAKTHYID U HIPOCTYIO
YHUBEPCAIBHYIO CHCTEMY, KOTOpas oO0JajaeT IMOTEHIMAJIOM K PaCIIMPEHUI0 H
crocoOHa paldoTaTh B YCJIOBHSX, KOTIJIa OOBEKT WCCICIOBAHUS UCIBITHIBACT
dbu3nYecKre HArpy3KHU.

[Ipennaraemas aBTOpoM cucTeMa 0a3upyeTcsl Ha CIEAYIOIMX MPUHIUIIAX:

1) ucnons3oBanue AIIIl ¢ BeicokuM paspemieHuem (20 Outr u Oosee) 0Oe3
npexaycunenus win ¢ KY menee 10);

2) ALII ¢ mapannenbHON BEIOOPKON;

3) oTcyrcTBUE anmapaTtHbiX  (QuiIbTpoB  (BXOAHAs IEMb -  TOJBKO
AHTUATNAN3UHTOBBIA PUIBTD);

4) ucnonb3zoBaHue UPPoBOI GUIBTpALINH;

5) wucnonp3oBaHue 1HUGPOBOKM OOpPaOOTKM [IJIi OpPraHW3allid  CUCTEMBI
nojaByieHus: cuHdasHoi momMexu mo cxeme Driven-leg: ¢dopmupoBanue HanpsHKEHHHA
WJIM TOKOB JipaiiBepa rnpaBoil Horu ¢ nmomounisio LAIT

6) cucremMa OTBEICHUI:

- 1uudpoBOE BBIYUCICHUE OOMICTIPUHATBIX CHUCTEM OTBEACHUN BMECTO
anmnapaTHOM KOMMYTAIlUU;

- U3MEPEHUS TIPOU3BOMATCS MO CXEME C YHUITOISPHBIMUA OTBEIACHUSMU: OOIINM
SIBJSIETCS JTMOO CIENHUaIbHO BBEJCHHBINA JOMOJHUTEIbHBIA «HYJIEBOW» JJIEKTPO/I,
aM00 ANEKTPoa, CHOPMHUPOBAHHBIA C TIOMOIIBI0 CYMMHPYIOMIEH Iemu. ITo
NO3BOJISIET 3HAYUTENBHO IMOAABUTh CUH(}A3HYIO0 NOMEXy, Ojarojgaps 4emy MOXKHO
Oynet yBenmunth KY mpenycuimreneit B mpeaeiaax, KOTOPbIC MO3BOJAT HAMOOIbIIIAsT
OCTaBIIAsACS IIOMEXa - JJEKTPOAHBIM IOTEHUHMAI. B pe3ynprare MaTeMaTU4eCKHUX
BBIUKCIICHUM UW3MEpPEHHbIE 3HAaYeHUsi OyAyT TMpHUBEACHbI K OOLIEHPUHSATHIM
OTBEJCHUSIM B COOTBETCTBUU C BRIOPAHHBIM METOJIOM HCCIIEIOBAHUS.

PaccMoTpuM AOCTOMHCTBA MPEASIOKEHHONU CXEMBI.

1. bnarogapsi 31eKTpoHHBIM 00pa3oM (GOPMHUPYEMOM CHUCTEME OTBEICHUM, HET
HEOOXOMMOCTH B MEPEKIIOYATENAX, THOKUX CYMMUPYIOIIUX HETsX.

2. Hudposas ¢punbTpauus U WUPOKUI AMHAMUYECKUN JTHANa30H U3MEPSEMbIX
HanpspkeHnid ALIL mo3BOJISIOT HACTPOUTHCS HA CUTHAJ C JIOOOW XapaKTepUCTHKOM
0e3 BMEIIaTeIbCTBA B KOHCTPYKIIHIO.

Oba BbIIIETIEPEUNCICHHBIX MPEUMYIIECTBAa MO3BOJISIOT MPOU3BOAUTH JHOOOH
THUI UCCIIEAOBAHUS OMOMOTEHIIMATIOB C MMOMOIIBIO OJTHOTO YCTPONCTBA.

3. Uckirouenne u3 KOHCTPYKIIMHU almapaTHBIX (QUIHTPOB, TOMUMO YIIPOIIECHUS
U yJICIIEBJICHUS CXEMBI, JAET CIEAYIOIINE TPEUMYIIIECTBA:
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- BO3MOKHOCTh (DOPMHPOBAHUS JIF0O0O0H TOJIOCHI YACTOT MOJIE3HOTO CUTHAJIA;

- BO3MOKHOCTh OJHOBPEMEHHOI'O CHATHUS HECKOJBKHX CUTHAJIOB, JEXKAUIUX B
pa3HBIX MOJOCAX YacCTOT, MO KaxoMy u3 kaHaioB. B ciaydae ¢ OKI' CBP, nanpumep,
pazaenenne HY u BY cocTaBismonmx ¢ COOTBETCTBYIOIIEH 00pabOTKOM MOXKET
MPOXOJUTH IpOrpamMMHo. Miu B ciayyae, Korga He00X0AUMO OOHAPYKUTh UMITYJIbCHI
KapIMOCTUMYJIATOpa/nepudpuiisatopa, JexKaliiue B guana3oHe 4acToT Bbime 1 Iy
(npu cniocoOnoctu ALl obecrieunTh HEOOXOANUMYIO YaCTOTY TUCKPETU3AIUN);

- oTcyTcTBHE (Da30BBIX U AMIUIMTYIHBIX HCKAaXEHUW CHSITOTO TIOJIE3HOTO
CUTHAaJA;

- mudpoBbie (GUIBTPHI TMO3BOJSIOT TMOJYYUTH JIYUIIYIO XapaKTEPUCTUKY TIO
CpPaBHEHUIO C alMapaTHbIMUA (PHIIbTPaAMU;

- oTcyTcTBHE (Da30BBIX U AMIUIMTYIHBIX HCKAXEHUW CHSITOTO TIOJIE3HOTO
CUTHAaJA.

Tak Kak W3HAYAJIbHO CUTHAJl PETUCTPUPYETCS CO BCEMHU IIOMEXaMH H
HaMpsOKCHUSIMA CMEILCHUS, TI0 UX BEJIMYMHAM MOKHO TOJIYYUTH JOTOJHUTEIHHYIO
MH(pOpPMAITUIO O COCTOSTHUM KOHTAKTa 3JIEKTPOJIOB UJIM aKTUBHOCTH YeJIOBEKA.

CucrteMa, TOCTPOCHHasi Ha MPEJIOKEHHBIX NPUHIMIAX, 00JialaeT BBICOKOM
MMOMEXO03AIUIIEHHOCThIO B YCIIOBHUSIX, KOTJla HCIBITYEMbI COBEpINACT AKTUBHbBIC
NBIDKCHUS, HaAMpUMeEp, BO BpeMmsi 3aHATUM crnopToM. IloMexu, BbI3bIBa€MbIe
JBIDKCHUEM DJICKTPOJHBIX KalOellel M BpeMeHHas MNOTepsl KOHTAKTa 3JIEKTpPoJa B
KJIACCUYECKOM CcXeMe CIOCOOHBI BBI3BATh IIepEXOJiHBIe mpoliecchl Ha OBUY:
BOCCTAaHOBJICHME HOpPMaJIbHOW paboThl mpubopa MokeT 3aHiATh 10 10 ¢, yero He
MIPOU30MIET MIPU OTCYTCTBUU (DUIBTPOB U EMKOCTEHM BO BXOJHBIX IETISX.

4. VYBenmuuuBaeTrcss  KOI(pGUIMEHT TMOAaBICHUS  CHUH(MA3HOM  MOMEXH,
cHwkaromuiica mist cucrembl g0 40-60 ab no cpaBuenutro co 100-120 ab
UCIIOJB3YEMbIX OINEPALMOHHBIX M HWHCTPYMEHTAJIBHBIX YCUJIUTENEH, B CBSI3H C
MOTPEIIHOCThI0O HOMUHAJIOB M KOJWMYECTBOM ITACCUBHBIX KOMIIOHEHTOB BXOJHBIX
LETIEH.

5. AT nmapainenbHOW BBIOOPKH TO3BOJISICT MUCKIIOUNTH OIMMUOKH W3MEPECHHUM,
BO3HUKAIOIIME M3-32 BPEMEHHOI'O CMEIIECHUSI M3MEPEHUN KaXKJO0ro MOCJIEAYIOIIETro
KaHaja OTHOCUTEILHO MPEAbIAYIIEr0 IPU MOCIEA0BATEILHON PErUCTpallii KaHAJIOB.
DT0 0COOEHHO BaXKHO TP pabOTE ¢ HEOOJBITUMHU YaCTOTAMH TUCKPETH3AIIH.

6. Ilo cpaBuennto ¢ JgemeBbiM ALl mocnegoBaTenbHON — BBIOOPKH,
MO3BOJISIONIMM CKOMMYTHUPOBaTh HeEOOXoauMble Ounoiisipubie otBeAeHus, ALIII
napajuieIbHOM  BBIOOpKM  0o0nagaroT  Oojbplied  MakCHMMaJIbHOW — 4acTOTOM
JUCKPETU3ALMU U 3HAYUTEIbHO MEHBIINM BHYTPEHHUM IIYMOM Ha TE€X K€ 4acTOTaxX
(n7st curma-zenbTa apXUuTeKTyphl).

Hannure HeCKOIbKMX BBICOKOCKOPOCTHBIX KaHAJIOB MPEIOCTABIIAECT MOTEHIMAT
JUISl TIPOCTOTO PACIIMPEHHS YHUCIA KaHAJOB B HHM3KOCKOPOCTHBIX IPUIIOKEHUAX
peoOpa30BaHUEM aPXUTEKTYPbI B MOCIEI0BATEIbHO-TIapaJIICIbHYIO.

7. MHcnonp3oBanme ILIAII B cucreMe MOmAaBICHUS IIOMEX IO3BOJSET
MaKCUMaJbHO 3(()EKTUBHO HACTPOUTH HampspDKeHUEe cMmerleHus Ha cxeme RLD mo
CPaBHEHHUIO C OOBIYHOW CXEMOMH, YCpEeAHSIONIEW W WHBEPTHPYIOIIEH CMELICHHUS.
Bwmecte ¢ TeM, GUABTPHI U KOHACHCATOPHI BHOCST 3aJEPXKKY, KOTOpask yMEHbBIIACT
b PexkTUBHOCTh pekeKiuu moMexu. CKoOpocTh PabOThl MHUKPOKOHTpOJUIEpA WIIH
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[TJINCa no3BoJIsIET peain30BaTh CXEMY € TOpa3o MEHBIIEH 3a1€PKKOM.
3akioueHue

B xome pa0GoThl BbISBIEH psifi 00A3aTENbHBIX TEXHUUECKHMX TpeOOBaHUM K
COBPEMEHHOM YHUBEPCAIBHOM CUCTEME PErrCcTpallii OMONOTEHIIUAIIOB.

A WMEHHO: HuCroJib30BaHHEe MHoOrokaHalbHbIX ALIl mapannensHON BBIOOPKH
BBICOKOTO pa3pelieHus ¢ MUHMMalbHBIM ycujeHuem curHaina (KY wmenee 10),
MepexoJl OT aHaJIoroBod 00paboTku K mudpoBo duiabTpanuu U I1UdpoBoe
dbopMHpoBaHrE OTBEEHNUN BMECTO UCIIOIH30BAHUSI KOMMYTAaTOPOB U CYMMUPYIOIIHNX
nerieli. ONMMCaHHbIC MPUHIIUIIBI TTO3BOJISIOT 3HAYUTENBHO PACHIUPUTH (YHKIIHOHAT
YCTPOWCTB, YBEIUYUTh UX MOMEXOYCTOMYMBOCTh M YNPOCTUTH MPOU3BOICTBO. DTO
MO3BOJIUT CO3/IaBaTh KOMITAaKTHBIC MPO(EeCCUOHATBHBIE YCTPOMCTBA JIJIsl MPUMEHECHHUS
UX KaK B KJIMHUYECKOW MPAKTUKE, TAK U B CIIOPTE.
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Abstract.

The article reviews the methods and schemes for the implementation of studies of
biopotentials (ECG, EMG, EEG), the parameters of signals to determine the technical requirements
for devices. The main features and disadvantages of classic devices of narrow specialization are
described in order to determine the direction of improvement and correct their shortcomings. The
principles proposed in the article for constructing a universal device for registering biopotentials
make it possible to create a device without the listed drawbacks of classical devices, based on
modern technical means and combining both hardware and software solutions. An important
distinction of the proposed method is the transition from analog signal processing circuits to the
use of integrated circuits with subsequent digital processing by means of the device or PC.

Key words: biopotential measurement, ECG, EEG, EMG, ADC, universal device architecture
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DEVICE FOR THE ELECTROCHEMICAL ACTIVATION OF WATER
YCTPOUCTBO JIJISI QJIEKTPOXUMHUYECKOM AKTUBAIIMHA BOJbI
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Annomauyuna. OneKmpoxumuueckas axmueayus 600bl No3goasem 0e3  NpUMeHeHUs.
XUMUYECKUX PpeazeHmo8 HANPAGIeHO USMEHAMb 6 WUPOKUX Npeoenax KUCI0mHO-OCHOBHbIe,
OKUCTUMENIbHO-80CCMAHOBUMENbHbLEe, KAMATUMuiecKkue c8oucmsea 600bl U pa3dasieHHbIX 800HbIX
PAcmeopos, UCNONb308aMb UX 0N CO30aHUs IPHeKmusnvlx U IKoa02U4ecku 0e30NnacHbIX
MEeXHON02Ull 8 CAMbBIX PA3IUYHBIX chepax yenoseuecKoll 0esimenbHOCHU.

IIpeonocen annapam, no360aA0WUN NOIYUUMb DIEKMPOXUMUYECKU AKMUBUPOBAHHYIO 800y
C 3Q0aHHbIMU NApaMempamu, NPeOHASHAYeHHbl OJisl UCNONIb308AHUS, 6 Nepsylo ouepeds, 8
CeNbCKOM X034ticmae.

Knroueswie cnosa: snekmpoxumuieckas akmuayus, Kamoaum, aHoIum, aKkmusamop.

Beryniienue. TexHONOTMM MHOTHX TPOMBIIUICHHBIX M, B OCOOCHHOCTH,
CEJIbCKOXO03SIMCTBEHHBIX MPOU3BOJICTB OCHOBAHBI MPEUMYIIIECTBEHHO HA MPUMEHEHUU
BOJIBI.

[Ipy TOpPOXOXKAEHUU TOCTOSIHHOTO DJICKTPUYECKOIO0 TOKa B BOJE (BOJHBIX
pacTBOpax) MPOUCXOIUT IEKTPOXUMUUECKOE U IIEKTPOYU3NIECKOE BO3ICHCTBUE Ha
HMOHBI ¥ MOJIEKYJIbI B 00JIACTH MPOCTPAHCTBEHHOTO 3apsijia y TOBEPXHOCTH AJIEKTPOa
(aHoma win KaToza).

B pesynprare Boja mepexoauMT B METACTAOWMIBLHOE COCTOSIHHE, MPOSIBIISIS
AHOMAJIBHYIO PEAKIMOHHYIO CIOCOOHOCTh B PA3UYHBIX (HUIUKO-XUMHUYECKUX
npoieccax.

JIJI1  aKTUBHUPOBAHHBIX PACTBOPOB XAapPAKTEPHBI BBICOKHUE OKHCIUTEIIbHAS,
BOCCTAHOBUTEJIbHAS M KATAJUTUYECKAs] aKTUBHOCTH HapsAy C HENPOMOPIUOHAIBLHO
MaJIbIM COJIepyKaHUuEM JICUCTBYIOIIMX BeriecTs [ 1-4].

DTO KOPEHHBIM 00pa3oM OTMEYaeT AaKTHUBU3UPOBAHHBIE PACTBOPHI  OT
COOTBETCTBYIOIIUX TPAAUIIMOHHBIX PACTBOPOB XUMUYECKUX JIEMEHTOB.

[ToaTOMyY MCMOJIB30BAHUE IEKTPOXUMUYECKH AKTUBUPOBAHHOW BOJIbI U BOJIHBIX
pacTBOpPOB, HAXOMSIIMXCS B COCTOSSHUM HauOOJblIed  (PU3NKO-XUMUYECKOU
AKTUBAllMH, TO3BOJIET 3HAYMTEIBHO YIPOCTUTh W YACUIEBUTH TPAJAUIMOHHbBIC
TEXHOJIOTUH IPU MOBBIIMIEHUH KAY€CTBA KOHEYHOT'O TTPOJIYKTA.

Heo6xo1uMo 0TMETHTB, UTO, KaK IPaBUIIO, MPOIYKTH PEAKIIMH, MOJTyYCHHBIC C
NPUMEHEHUEM AaKTUBU3UPOBAHHBIX PACTBOPOB, HE HM3MEHSIOT CBOUX CBOMCTB U
COCTOSIHHSI BO BPEMEHH, T.€. HE TTOJBEPKEHBI ITPOLIECCAM PETAKCALUH.

OcHoBHO# TekcT. B mpoliiecce 37eKTposin3a BOAbI U BOJHBIX PacTBOPOB MPH
MOTEHIIMAJIe, TIPEBBIIIAONIEM MOTEHIIUAN pa3ioxeHuss Boawl (1,23 B), Ha kaTtome u
aHojie 00pa3yroTCs BaJCHTHO-HEHACHIIIICHHBIE YaCTHIIbI (paJHUKajbl), 00JagaroIIue
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MOBBIIEHHON PEAKIIMOHHOM CIIOCOOHOCTHIO.

Kpome Toro, cam mo cebe 3JIeKTpUUECKHI TOK BeAET ceOsl KaK CUIIbHEHUIIUi
OKHCIIUTEIb (MM BOCCTAHOBUTEN) [1].

B nByxkaMepHOM 3JIEKTPOIU3EpE C pa3AeIUTEeIbHON HEHTpanbHOM AuadparMoi,
BOJla y Karoja (KaTojuT) mpuoOpeTaeT IeJIouHylo peakiuio, PH Bo3pacraer, eé
OKHCJIUTEIbHO-BOCTAHOBUTENBbHBIN moTeHIman OBIT (umu pemokc-noreniman Eh)
CHIIKAETCsl, YMEHBIIIACTCS TOBEPXHOCTHOE HATSIKEHUE, CHUIKACTCS KOJIMYECTBO
PACTBOPEHHOT0 KUCJIOPOAAa W a30Ta, YMEHBIIAETCS 3JIEKTPONPOBOAHOCTh. Y KaToja
BOCCTaHABJIMBAIOTCS Katnousl H' 1 BeImEISIETCS razoo0pa3zubiii Bogoposa Ho.

[Ipn aHODHON >JEKTPOXUMHUECKONH 00paboTKe B AaHOJHMTE YBEIMYMBACTCSA
KHACIOTHOCTh, yMeHbmaercs PH, Bospactaer OBII (Eh), yBenmuuBaetcs
AJIEKTPOIPOBOHOCTD, BO3PACTAET KOJUYECTBO PACTBOPEHHOIO KHUCIOPOJA U XJIOpa.
VY noBepxHocTH anoja npoucxoaut okuciaenue OH ¢ Boigenenuem kuciopoaa O,

2].

Karooutr o0namaer  aHTUOKCHIAHTHBIMM W MMMYHOCTHUMYJIUPYIOIIUMHU
CBOWCTBaAMH, KOTOpBIC CTHMYJHUPYIOT TpoIecchl BbIpaOoTku dHeprun (ATD),
PEeryJUpYyIOT YIJICBOAHBIA U JIUITUIHBIA OOMEH.

AHOJIUT yMEHbIIA€T MATOT€HHYIO (IIOpY, OCTaBIsIi HEBPEAMMOW MOJIE3HYIO
¢bmopy. Okxazanoch, UYTO AHOJUT TaK JACHCTBYET TOJBKO TMPH OMNPEIeTICHHBIX
3HaueHussix OBII. D710 CBOWCTBO [1a€T OIPOMHOE NPEUMYILECTBO IMEpen
AHTUOMOTHUKAMH, TIOCKOJIBbKY TE€ YHHUYTOXAIOT HE TOJBKO TMATOTCHHYI0, HO H
MOJIE3HYIO OaKTepuaTbHYIO cpeny. Ob6mnanaer AHTUCENITHYECKUMH,
AHTUAUIEPTUYECKUMHU, TPOTUBOBOCIATUTEIPHBIMA CBOMCTBAMHU, JEHCTBYET WIPH
HETOCPECTBEHHOM KoHTakTe [1, 3-6].

AHOJMT HMMEET BBICOKUM peloKc-moTeHnuan, ao + 1200mB, pH<6. [ns
karonuta pH>9, Eh ot — 330 10 850 MB.

[TosToMy OOJBIION WHTEpPEC MPEACTABISIOT HCCICIOBAHUS U MPAKTHUYECKOE
HCIIOJIB30BaHUE JIEKTPOXUMUYECKH aKTUBUPOBAHHOM BOJIbI B CEJILCKOM XO3SIHCTBE.

C e€¢ nmomMornipto MOXXHO 3(G(PEKTUBHO BIUATH HA OUOJOTUYECKHE MPOIECCHl B
KUBBIX OpraHusmax. B celbCKOXO034iCTBEHHOM IPOU3BOJICTBE, B YAaCTHOCTU, B
bepMepcKHX X03iCcTBax MPOBOIUTH [3-7]:

- o0e33apakvBaHUWE U YBEJIMYCHHE BPEMEHHM COXPAHEHHS PACTUTEIBLHOIO U
KUBOTHOI'O CBIPbSI — CalaTOB, 3€JICHHU, ATO/, MJIOJ0B, Msica, PbIObI U Jp.;

- o0e33apaxvBaHue MUThEBOM, MPOMBIIIJICHHON, CTOYHBIX BOJI;

- 00paboTKy ceMsH, paccajbl, pacTeHUH B TEIUIMIAX M1 OOpbOBI C
MHUKpPOOpPTaHU3MaMHu U JIp.;

- moBbIIeHHE APGEKTUBHOCTH  KUIKUX MHHEPAITBHBIX  KOMIUJIEKCHBIX
yIOOpeHuit u 1p.;

- IeYeHne U NpoUIaKTUKa PaHEBBIX TTOBEPXHOCTEH, BBIMEHH KOPOB U JIP.

OnHako MMPOKOE UCIIOIB30BaHUE AIEKTPOXUMUUECKON aKTUBALIMM 3aTPYIHEHO,
MMOCKOJIBKY TIPOMBIIIIEHHOCTh BBIMTYCKAET OBITOBBIC aKTUBATOPHI C MaJbIM 00HEMOM
ANMeKTpoauTa (0KOJO 1J) U B HUX OTCYTCTBYET BO3MOXHOCTb YCTAHOBJICHHS
HEO0OXOIMMBIX TTapaMeTPOB aHOJUTA U KatouTa (BemmuuHsl PH u Eh).

AKTHBaTOpHI, UCIOJIb30BAHHBIE B MPOMBIIIIIEHHOCTH, PACCUUTAHbI HA CIIMIIIKOM
00JbI1IEe 00BEMBI AIEKTPOJIUTA.
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PaccmarpuBaembiii mpu0op yAa4HO 3amOJHAECT HUILY MEXTY OBITOBBIMH U
OOJIBIIMMH MPOMBIIIIJICHHBIMU yCTaHOBKaMHU [ 8, 9].

VYerpolicTBO  mpeAHa3HAYeHO ISl MPUMEHEHHS  DJIEKTPOXMMHYECKHU
aKTUBUPOBAHHOW BOABI (BOJHBIX PACTBOPOB) B Pa3HOOOpA3HBIX TEXHOJOTHUSX,
UCIIOJIb3YEMbIX, B OCHOBHOM, B CEJILCKOX035MCTBEHHOM MTPOU3BOCTBE.

JIByxkaMepHasi BaHHA JJIEKTPOJIM3E€pa paccurTaHa Ha mnojydeHue a0 100
KaTOJIUTA W aHOJIUTA ¢ 3aJaHHbIMU 3HaueHus MU PH u OBII (cooTHOIIEHHE 00BEMOB
KaTOJIUTA U AHOJIUTA MOYKHO U3MEHSTB).

Takoit 00beM BaHHBI TTO3BOJISIET PEAIU30BaTh BO3MOKHOCTH METOa, HAPpUMED,
B (pepMepCcKHX XO35HUCTBAX.

DneKTpoXUMHUUECcKash aKTHBAIUS MPOUCXOAUT TEM HWHTEHCHUBHEE, YeM OOJbIIe
IJIOTHOCTh TOKAa M TOJSPHU3alUg dSJEKTPOjaa, 4YeM OOJIbIlIeé MOJEKYJ pacTBopa
BCTYNAIOT B KOHTAKT C MOBEPXHOCTHIO AekTpoaa. CrocoOCTByeT Takke OoJbIiast
KOHIICHTpAIUs JTOJITOKUBYIITUX reTepodazHbix CTPYKTYD, Harpumep,
MHUKPOCKOITMYECKUX  Ta30BbIX IMY3bIPhKOB M  TOJOCTEM ISl 3apsKEHHBIX
CBEPXaKTHUBHBIX YaCTHII, CO3JaHHBIX B MeTacTaOMILHOM pacTBope [1-3].

DTH YCIIOBUSI ONIPEIETSIOT BEIOOP TIJIONIAN SJIEKTPOIOB U TOKA aKTHUBAI[UH.

DJIeKTpUYEeCKasi MNPUHIUIIUANIbHAS CcXema OJioKa YNpaBJICHUS MPOIECCOM
AIEKTPOXUMHUYECKON aKTHUBAIlMHU MTOKa3aHa Ha puc. 1.
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Puc. 1. Cxema sj1eKTpryecKasi IPUHUMIIMAIBHASA 3JIEKTPOXMMHUYECKOT0
aKTHBATOPA BOJbI

Ilepemennslil Tok Hanpsbkenuem 220 B yepe3 aBromartbi-ipenoxpanurenu F1 u
F2 nonaercs Ha peryisiTop TOKa M Ha BBIIPSMUTENb, BHITOIHEHHBIA Ha Auonax VD7
— VD10, a 3aTem Ha 3JIEKTPObl, pa3MEIIEHbI B aHOJHOM U KaTOJHOM YacTAX KaMmephl,
pa3IeICHHOM MEMOPaHOM.

Tok axkTMBaMM C IOMOIIBK) PEryJATOPA, BBIIOJHEHHOTO HAa CUMHUCTOPAX,
MO>HO M3MeHATH OT 0 10 20 A, 4TO MO3BOJISET YCTAaHABIMBATH TOK, ONTUMAJIbHBIN
IS TIONTyYeHUsT HeoOXoauMBbIX 3HadeHuit pH u Eh karonura u aHosMTA.

dotorpaduu 010Ka ynpaBieHuUs IPUBEIEHBI HA pUC.2.
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Puc. 2. byiok ynpapjieHUsl IPOLECCOM JTEKTPOXMMHUYECKO AKTUBAIIMU BOJAbI

Tok aktuBammu wusMmepsiercs amnepmerpoM PAIl, HanpsbkeHne cetm U Ha
ANEKTPOJaX — AJEKTPOHHBIM BOJILTMETpoM PV1.

Jns mpeaynipexaeHus 00pa3oBaHUsl «IPEMYYero rasa» — CMECH BOJOpOAa U
KHCJIOPOJIa, BBIJACISIONIMXCS B PEaKUMsIX Ha 3JEKTPOJlax, B BaHHE AJIEKTPOJIM3Epa
ycTaHoBJIeHbI BeHTUJIsITOpel M1 1 M2. Ha nepenneit nanenu npubopa pacroioKeHbl
MHJUKATOPBI COCTOSIHUS OTJEIBHBIX y3JI0B aKTUBATOPA.

[Ipy KOHCTpyHpOBaHUM BaHHBI JJIeKTposiuzepa (puc.3) ocoboe BHUMAHHUE
YAENEHO NPEJOTBPALICHUIO OMAcCHBIX CUTYyallMi, KOTOpblE€ BO3MOXHBI MpH
JKCIUTyaTalluu yCTPOMCTBA.

nonyni neymHocTi (E 1A G)

TA KOEWIUICHT VACCOHA o 5

Puc. 3. Banna 3jiekTpoJin3epa
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Bo wu3bexxanme TOpaKeHHUS ~ DJIGKTPUUECKHMM  TOKOM  KOPITYC  BaHHBI
AJIEKTPOJIN3EPA U BCE €r0 JETAJIN BHITIOJHEHBI U3 JUAJIEKTPUYECKUX MAaTEpHUAIOB.

MewmOpaHa, pa3aenstonias KaTOJAHYI0 U aHOJAHYIO YaCTH KaMephl, BBITIOJHEHA U3
YCTOMYMBOM K XHMMHUYECKUM BO3JCHUCTBUSIM CTEKJIOTKAHM M 3aKpeIjicHa Ha
IJIaCTMacCOBOM KapKace.

DJIEKTPOJbI W BCE DBJIEMEHThl HX KpPEIJICHWS W3TOTOBJIEHBI W3 IUILECBOM
HEP>KABEIOLIEH CTaJIU.

Ha BepxHed KpbIIKE SJIEKTPOJM3E€pAa YCTAHOBJIEHBI BEHTWISATOPHI U
CBETOAMO/IbI, HTHPOPMHUPYIOIINE O TMOJa4Ye HAMPSIKEHUS Ha 3JeKTpoabl. Ha mgHuie
BAHHBI PACMHOJIOKEHBI JBa BEHTWJIA I CJIMBA KATOJIWTA U AHOJIMTA B OTICIbHBIC
COCYIbI.

3akJjil04eHue M BbIBOJBI.

DKCnepUMEHTAIBHO TOTBEpkKACHA Y()PEKTUBHOCTD pa3pabOTaHHON YCTaHOBKH
JUISL DIIEKTPOXUMHUYECKON aKTUBALIMU BOJIbI, IPEIHA3HAYEHHOM 111 UCTIOJIb30BAHUS, B
MEPBYIO OUYepe/lb, B HEOONBIINX CEIbCKOX03IUCTBEHHBIX MPEANPUITHSX.

Hcnonb30BaHWE CUMHCTOPOB B PETYJISTOPE TOKA AKTUBAIMA TO3BOJIMIIO
3HAQYUTEIBHO YIPOCTUTh OJJIEKTPUUECKYI0 CXEMy, pa3sMepbl MU Maccy Ojoka
yIpPaBJICHUS.

BanHa »snekTpoim3epa UM3rOTOBJEHA M3  JUAJCKTPUUYECKUX  XUMHUYECKHU
YCTOMYHUBBIX MaTEPUANIOB, MPEANPUHATHI MEPbI MO MPEIOTBPAIICHUS MNOPAKECHUA
BJICKTPUYECKUM TOKOM.

YcraHoBKa YCIEIIHO NPOIUIa IPOU3BOJCTBECHHBIC HCIIBITAHUS B OJIHOM W3
X03IMCTB XEePCOHCKOM 001acTH.
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Abstract. Electrochemical activation of water allows, without the use of chemical reagents, to
change the acid-base, redox, catalytic properties of water and dilute aqueous solutions over a wide
range, to use them to create effective and environmentally friendly technologies in various areas of
human activity.

The proposed apparatus, allowing to obtain electrochemically activated water with specified
parameters, intended for use, primarily in agriculture.
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MOPTATUBHUI MAHOMETP APTEPIAJIBHOI'O TUCKY
Kashuba D.A. / Kamy6a J.A.
student / cmyoenm
National Technical University of Ukraine "lgor Sikorsky Kyiv Polytechnic Institute ', Kiev,
Peremoga Ave 37, 03056
Hayionanvnuii mexuiunuii ynisepcumem Yrkpainu « Kuiscokuil nonimexniynui incmumym imeHi
leopsa Cixopcwvkoeoy, Kuie, np-m [lepemoeu 37, 03056

Anomauin. Ha cvb0200HiwHill OeHb OOHUMU 3 HAUNOWUPEHIUWUX X80POO 8 CYUACHOMY
CYCNiNbCMBI € X80p0oOU, NO8 ’A3aHI 3 cepyedo-cyOuHHo cucmemoro. OOHUM 3 20JI06HUX NOKA3HUKIG,
wo 8ioobpadicac 3aeanvHull Cman yiei cucmemu € apmepianvHuli muck. B Oaniii pobomi
PO32NAHYMO  KOHCMPYIOBAHHA NpUuiaody OJisl BUMIDIOBAHHA NOKA3HUKIE CUCMONIYHO20 mda
diacmoniunoeo Mucky, ix nooanvue 306epedceHHs Ma AHANI3 3 MONCIUBUM NOOANLUUM
NPOCHO3Y8AHHAM OAHUX.

Knrwuoei cnosa: apmepianvHuti  muck, MOHIMOPUHS, CePYeBO-CYOUHHA  CUCMeEMA,
ocyunomempuunuli memoo, ananiz danux, Python, Raspberry Pi, Arduino, apxisayis oanux, ananis.

Beryn.

Cporogni MOMIKMPEHUMH € TPOOJEMH 3 CEpPLEBO-CYIUHHOIO CHCTEMOIO, 1
KOXKHOTO POKY BCe€ OLblle JIIOJeH CTPaKJAloTh BiA BIAMOBIIHUX 3aXBOPIOBAaHb.
[TpyunHOI0 MOXYTh OyTH PI3HOMAHITHI YMHHHUKH, Takl SIK MaJOPYXJUBUH CIIOCIO
KUTTSI, HE3J0pOBE XapuyyBaHHA Ta Tomo. CaMe TOMYy BaXJIMBHUM € MOHITOPUHT
CEpLIEBO-CYAMHHOI CHUCTEMH, a TaKOXX CBOEYACHE MOMEPE/KEHHS MPO MOKIIUBI
XBOpOOU Ta iX JiKyBaHHs. OJTHUM 13 OCHOBHUX TMOKa3HUKIB CTaHy CEPIIEBO-CYAUHHO1
CUCTEMHU € apTepialibHUi THCK. JJisl JIIOAMHM HEraTMBHO BIUIMBAE HOTO 3aBUIICHE
3Ha4YeHHs (TIMEePTOHIA) a TAKOXK 3aHKEHE 3HAUCHHS (apTepiaibHa rirnoreHsis). Tomy
MOHITOPHHT JaHOi BETUYMHU 3aBXXIW aKTyaJIbHUM, SK JJIS TAIlieHTa 3 XBOpOoOamu
cepls, Tak 1 JJIs MPOCTOrO IOJICHHOTO MOHITOPHMHTY, 1100 Ha paHHIX CTaisx
YHUKHYTH TpoOieM 3 TuckoM. Came ToMy, IJii TOrO, II00 CBOEYACHO BUSIBUTH
MOXJIUBY XBOpOOy, TMpoaHaTI3yBaTH PO3BUTOK XBOPOOM 1 JUIsi MOHITOPUHTY
€(eKTUBHOCTI JIIKyBaHHsS OyJO0 MPUHHSATH PIIMIEHHS CTBOPUTH CHUCTEMY aKTHBHOTO
MOHITOPUHIY apTepiajibHOTO THUCKY JIIOAWHU. Jl0 CHCTEMH TaKOXX BHCYBalOTHCS
BHMOTH TIOBHOI a00 YaCTKOBOi aBTOMAaTH3aIlii, @ TAKOXK MPOCTOTH B BUKOPUCTAHHI.

OCHOBHHUI TEKCT

[IpoananizyBaBIIM BCi MepeBaru 1 HEAOMIKM HasBHUX CUCTEM OyJlo MpUNHATE
pIIEHHS CIPOEKTYBaTH aBTOMATHUYHY TMOPTAaTHBHY cHCTeMy. BumiproBaHHs
apTepiaJbHOTO TUCKY Oyze MPOBOAUTUCH OCUMUIOMETPUYHUM MeTooM. HaBiTe npu
HasiBHIM HEBEJIMKIA MOXMOIl B MOPIBHAHHI 3 MeTojIoM KOpoTkoBa, METON € JOCUTh
MOIIMPEHUM B CyYaCHUX aBTOMAaTHYHMX TOHOMeTpax. llepeBaru mMeTojy: rojoBHOIO
MepeBarold MEeToy B MOPIBHSAHHI 3 MeToJoM KopoTkoBa € Te, 0 JaHa METOJMKa
abCOTFOTHO HE 3aJICKHUThH BiJ] CIIyXY Ta 30pYy JIOAMHH, 110 TIPOBOJAUTH BUMIp, anaparu
3 J1aHOI0 METOJMKOI0 BHUMIPIOBAaHHS CTIWKI J0 CTOPOHHIX MOXJIMBHUX IIyMIB,
MIPOBOJIATH BUMIPIOBAHHS HAaBITh MpH ciabux ToHax KopoTkoBa, 1 HaBITh MPOBOJSATH
TOYHI BUMIPIOBAaHHS 4Yepe3 TOHKY oAexy. Lli ToHOMeTpu mpocTi B BUKOPUCTAHHI,
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IHTYiTUBHO 3pO3yMiJli, Ta He NOTPeOyIOTh MAOJATKOBOi MIATOTOBKHA IS 1X
BukopuctanHs [1]. Ha pucynky 1 300pakena OyHKITIOHATIbHA CXEMa MPUJIaLTy.

EnemeHT -
. Wi-Fi .
ynpasAiHHA < MOLVAL < MiKkpoKoHTponep
(komn’toTep) Al
[ 3 |
AaTtumkK J Migcnniosay Cmyrosmm | Ananoro-umndposunit
TUCKY binbTp nepeTsoptoBay
\\
< \ S NN
MaH:eTa KnanaH MoTop
T L)

Puc. 1. ®yHkuioHajbHa cxeMa NpUJiagy.

KepyBannus mnpomecom Oyae BiAOyBaTUCh 3 OJHOIUIATHOTO KOMII IOTEpa
Raspberry Pi, mo skoro Oyme mim’emHanmii 3a pomomororo Wi-Fi momys
MIKpOKOHTpoJiep (B HamoMy Bumnajaky Arduino). MikpokoHTposiep Oyae BUKOHYBAaTH
psAA OCHOBHMX (DyHKIINH, Taki SK IOJadya KEPYIOUYHX IMITYJIbCIB Ha MOTOp IS
HarHITaHHS MOBITPSA B CUCTEMY, Ta Ha KJlamaH JUis BUBOJY MOBITpA 3 cuctemu. [lami
nne 4 emeMeHTH, SKi 3’€IHAHI MDK COOOIO: MamKeTa, KiamaH, MOTOp Ta JaT4YHK
tucky. Ll cucrema mpeacraBisie coO0I0 OCHOBHI KOMIIOHEHTH JiIi BUMIPIOBaHHS
THUCKY B MaHXETI, a TAKOX YIpaBIiHHSA TUCKOM B 1Ml cuctemi. Jlaii, mo6 oTpumaTu
JIaHHI, 1110 HAC IIKABJIATh, & CaMe OCIWJIALIT TUCKY B MaHXETI, CIIPUYMHEH] apTepi€elo,
HaM HEOOXigHO Il ckiaaoBi BuaIuTu. 1100 1e 3poOuTH, HEOOXIAHO CIOYaTKy
MIJCUINTH CUTHAJ, IO HAJIXOJWUTh 3 JATYMKY THCKY 3a JOIIOMOTO0 IiJACHIIIOBaYa
cur"aiy. Jlami curHan moctrymnae Ha CMyroBHM QuIbTp, 1€ BinOyBaeThecs (PibTpariis
BiJl 3aliBUX IIyMiB, 1 B moAaibIioMy nojaerbest Ha ALl nis 3011bIIeHHST TOYHOCTI
BuMiptoBanb. [licns 06podku ALl curHam momaeThbcss HA MIKPOKOHTPOJIEP, SKHIMA
caM B MOJANbIIOMY POOUTH OOYHUCIICHHS, Ta HAJCWIAE JIaHHI HA KOMII'FOTEP IS
MOJANIBINIOTO 1X 30epekeHHs Ta aHaiizy. Peami3oByBaTHUCh 3amuc Ta aHami3 Oyje
3aBAsSKA MOBI TmporpamyBaHHsi Python Ta 3a momomororo 6i16mioTek ajisi poboTH 3
JTAaHUMU.

Mexanizm poOOoTH Tpuiady HACTYNHHI: B MaHXeTy HaJIXOJUTh MOBITPS, 1
HAJXOJUTh JI0 TOTO Yacy, MOKH MO3HAYKa TUCKY B MaHXeTl He nocsarHe 180 MM.pT.cT
JUISL TOTO 1100 TUCK B MaH)KeTi OyB OLIBIIMNA 32 CUCTOJIIYHMM TUCK JroauHM. [licms
TOTO, SIK TUCK JIOCSITHE 1I1€1 TO3HAYKK, KOMIIPECOp MepecTaHe HaKauyBaTH MOBITPS B
Mamxkety. Ilicms 1poro moBiTps Oyae MepiOJUYHO BHUITYCKATHCH 3a JOMOMOTOIO
KJIalaHa MUIIXOM BiAKpuBaHHs Horo Ha 50 Mc koxHI 4 cekyHau. B Tol dyac sk
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MoBITPsT Oy/ie BUXOAWTH 3 CHCTEMH, KpOB Oyae TpOOMBATHUCH YEpe3 MAaHKETY.
CHUCTONIYHMM THCKOM OyJ€ BBaXXAaTUCh TOW THUCK, MpPU SKOMY OyIyTh J100pe
BUPKEHI OCHWIALIT KpoBI B MamkeTi. [licias meBHOro wvacy, KOJM OCLMJISLIT
MOBHICTIO 3HUKHYTh, OyJe OTpUMaHUM I1aCTOJIYHUNA THUCK. TakuM YUHOM MU
OTPUMYEMO JIBa MOKA3HUKA: CUCTOIIYHUHN Ta JIaCTOJIYHUM THCK, 110 B MOJAJIBIIOMY
OyJie nmepelannii MiIKpOKOHTPOJIEPY, a OTIM KIHIIEBOMY KOPUCTYBauy

Jist motped cucremu Oyino miaiopano gatuuk Tucky MPX2050GP 3 gianazonom
pob6odoro tucky Bim 0 mo 50 klla, ta mHeBemmkor moxubOkoro (0.8mB/klla), mio
IIIJTKOM 33JI0BOJIbHSIE Hallll BUMOTH [2]. AJie OCKUIBKH Jialma30H BHUXITHOT HATPYTH
mumie Big 0 mo 40 mMB, a HaiiBumie 3HaA4eHHS THUCKY B MaHXETIi, K€ MH OyIaemMo
BUKOpHUCTOBYBaTH, 180 MM.pT.cT., mo BianoBigae 19,2 MB Ha BuXoni 3 naT4Mka,
HeoOXximHO miacunuTu ned curHan. Came Tomy Oynu Oynu  migiOpadi 1HIN
KOMIIOHEHTH, TakKl fK I1HCTPYMEHTaJbHUN AU(EepeHIINHUN MiACUIIOBaY CUTHATY
ADG620, ananoro-umupposuii nepersoproBau ADS1115 anst 301nbIIeHHS [1ama30Hy
BUMIPIOBAHUX JIAHUX, 1, IK HACIIIJIOK, 30UIBIIIEHHS! TOYHOCTI BUMIPIOBaHb, MaHXETa,
komnpecop KPM14A ta ximaman JQF1, ki BUPI3HAIOTHCS CBOEK KOMITAKTHICTIO,
MaJIOI0 KUIBKICTIO HEOOX1HOT HAMpyTH I iX poOOTH, a TAKOK HU3bKUM ITymMoM. L1
KOMIIOHEHTH IIUJIKOM 3aJI0BOJILHAIOTh BUMOTHM J0 mnpuiany . Jlam mani OyayTh
BINIPaBJIATHCH Ha MikpokoHTposiep Arduino Nano. Curman 3 ALl Oyxe
00po0OIIOBAaTUCh MIKPOKOHTpoJiepoM Arduino. AJroputM poOOTH MOporpaMHOl
YaCTUHU KOMIUIEKCY 300paKeHU Ha PUCYHKY 2.

HakauyeaTu noBiTpA

3aKpUTU Knanax
B MaH>XeTy

TWUCK B MaHXKeTi
> 180 mm.pT.cT

Biakpueatu KnanaH

Py Ha 50 mceK KoXHi 4
Komnpecop e DATYNKY

O6pobnaTu paHi

BusHauutu Tuck B
3HAYeHHsA BigkpwuTu KnanaH MmaHxeTi < 50
CUCT./AjacT. TUCKiB MM.pPT.CT

MNopiBHATH
3HaYyeHHA TUCKY MobyaysaTtu rpadik
BiAHOCHO IHWWX

Puc. 2. Anroputm po60oTH NPOrpaMHOI YACTHHU KOMILJIEKCY.

VYnpaBiiHHS KOMIIPECOPOM Ta KJIarlaHOM Oyjie peani3oBaHe 3a JOMOMOTO0 JBOX
nuppoBUX BUXOMAIB, MPHU MOJAayl BEIMKOro curHairy (cran 1) kommpecop Oyne
HakayyBaTH TOBITPs, a KJallaH BiATNOBIJHO 3aKpUBATHUCh, MPH TOJa4l HHU3BKOTO
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CUTHaJy HaBMaku. 3YUTYBaHHsS curHainy Oyne BimOyBatuchk 3 ALIIl 3a momomororo
aHaJIOTOBOT'O BXOJY.

JaHi 3 MIKpOKOHTpojiepy OynyTh BiamnpariasTuch Ha Raspberry Pi 3a
noromororo Wi-Fi moayns ESP8266 [3]. Ha kxomm’torepi MPUCYTHE CepeIOBHUIIEC
nporpamyBanHs Python. 3aBnasku pisHOMaHITHUM Oi0ioTeKkaM Il 0OPOOKH JTaHUX
OynyTh BiOyBaTUCh 30epekKeHHs, 00poOKa, a TAKOXK aHaI3 BUXITHUX JaHUX, Ta IXHE
3py4yHe NPEeCTaBICHHS B BUIJIsII IpadikiB HA €KpaHi KOMIT I0Tepa.

BuchoBok

Bynu posrisiHyTi HalicydacHIlIl METOAW [JIsi BHMIPIOBAHHS apTepialbHOTO
TUCKY, MiAiOpaHi OCHOBHI KOMIIOHEHTH MaWOyTHBOTO NpUiIaay, IpOoaHali30BaHi
nepeBaru Ta HeIOJIIKH PI3HUX CKJIAJ0BUX, Ta OyJ0 MigiOpaHe onTUMajbHE PIIICHHS
710 TIOCTABJICHOT 3aJ1aul BUMIPIOBAHHS apTePIaIbHOTO TUCKY.

B pesynaprari pobGotm OyB CHPOEKTOBAaHWW TMOPTATUBHUNA TpWiIam Jajs
OTpUMaHHS NOKa3HUKIB apTePiaIbHOTO TUCKY JIFOJWHHU 3 TIOAJBIINM X 30epiraHHsaM
Ta aHami3oM. 3aBasku oTpuManuM naHuM 3 ALIIl BinOyBaeThcs BU3HAYCHHS 3HAYCHb
CHUCTOJIIYHOTO Ta JiaCTOJIYHOIO THCKIB 3TiJHO METOJMKU BHUMIPIOBAHHS THCKY
OCITUJIOMETPUYHUM METOJI0M. MoBa nporpamyBanHs Python Hamae 3HauHO O1MBIII
MOYJIMBOCTI 3aBJISIKA MOYKJIMBOCTI IMIAKIIOUNTH O10J110TEKH, sIKI HalKpallle MmiaxoasaTh
70 TIPOEKTY.

Jani OyayTh IpenCTaBIsATHCh Y BUIIISLAL TPadiKiB y 3pyYHOMY Ta 3p03yMUIOMY
BUTJISIA, 1€ JOTIOMOXKE TIPOAHaJi3yBaTh JUHAMIKY 3MiH TUCKY. [lomepemkeHHs, mo
Oyzae 3’SBISTUCH IPU BUCOKOMY THCKY, 3aBXJIHM BYACHO JACThb 3HATH MPO MOKJIHUBY
XxBopoOy st Toro, mo6 BYacHO i 3amoOirtu. Takox mani OyayTh 30epiraTuch B
daiimi, 1 Jgikap 3aBXIM 3MOXKE€ CKOPUCTATUCh LUMHU JaHUMH JUJISI MOHITOPUHTY
nepeliry 3axBoproBaHHs, a00 €()eKTUBHICTD JIKYBaHHS.
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Abstract. Today, problems with the cardiovascular system are widespread, and every year
more and more people suffer from the corresponding diseases. The reason may be such factors as
the proliferation of sedentary lifestyles, as well as unhealthy diet. That is why it is important to
monitor the cardiovascular system, as well as timely warning about possible illnesses and their
treatment. One of the main indicators of the state of the cardiovascular system is arterial pressure.
For a person, it is negatively affect by its overestimated value (hypertension) and underestimated
value (arterial hypotension). Therefore, monitoring of this value will always be relevant, both for a
patient with heart disease and for simple daily monitoring, in order to avoid pressure problems in
the early stages.

Key words: blood pressure, monitoring, cardiovascular system, oscillometric method, data
analysis, Python, Raspberry Pi, Arduino, data archiving, pressure gauge, device designing.
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QUALITY OF CHILDREN'S LIGHTS
AKICTb JUTAYNX KOJT'OTOK
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Xapxkiscokuu mopzoeenbHo-eKkoHoMIuHUl iHcmumym Kuigécbko2o HayionaibHo2o mop2oeenbHo-
EKOHOMIYHO020 YHIgepcumemy,
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Kharkiv Institute of Trade and Economics of Kyiv National University of Trade and Economics,
Kharkiv, Otakara Yarosha str. 8, 61045

Anomauin. B pobomi po3zensinymo Cy4yacHuil acopmumeHm MmMpUKOMANCHUX OUMSAYUX
KOJI2OMOK GIMYUZHAHO20 | 3aKOPOOHHO20 BUPOOHUYMBA MA 3A3HAYEHO, WO CRONCUBAYT 8i00ar0OMb
nepeeazy 6upobam, wo Mmarms UCOKY sAKicmb. Jlocniodcenns 10 Oumsauux KoI2OMOK 3a
Op2aHONIeNMUYHUMY NOKA3HUKAMU NOKA3AU, WO MINbKU 3PA30K KUMALCLKO20 BUPOOHUYMEA MAE
3HAYHI GIOXUNEHHI JIHIUHUX PO3MIDI6 MA 3a BUABIEHUMU OedheKmamu 8i0HOCUMbCSL 00 OPAK).

Knrwouosi cnoea: oumsaui koneomku, AKicms, OpeaHOIenmudti NOKA3HUKU, COPM.

Beryn. [IpobGiema sIKOCTI HENMPOIOBOJBYUMX TOBApIB Yy CYYaCHUX YMOBax
VYkpainu cToith nyxe roctpo. Ha punky 3’sBisieThcsi unmaio (aibcudiKOBaHUX,
HESIKICHMX, a I1HKOJM W HeOe3MeyHuX s 3JI0pOB’S JIIOAWHU ToBapiB. JuTsui
KOJITOTKU — HE BUHATOK. BOHM € HEBIJIJILHOIO Ta HE3aMIHHOK YaCTHHOIO OJIATY.
CborosiHi BHYTPILIHIA PUHOK YKpaiHM MEpEeHACHMYEHUW BIAMOBIAHOIO IMIIOPTHOIO
NPOAYKIII€I0, TEPEBAKHO KUTAHCHKOTO Ta TypEIbKOTO BUPOOHUIITBA.

B ymoBax, mo ckiamucsi, Ha3pijia ToCTpa moTrpeda B TMOBHIN Ta IOCTOBIpHIN
iHdopMaIi Tpo AKICTh JUTSYMX KOJTOTOK, 0O JIyKE€ YacTo BUPOOHUKH HE
A0TpuUMYyt0Thcs BUMOr H/I cTOCOBHO CHPOBHHU Ta SIKOCTI TOTOBOT'O TOBapy.

JIUTSi4l KOJTOTKM TIOBMHHI BHMI'OTOBJISITUCS 13 HATypaJlbHUX BOJIOKOH, OYyTH
€KOJIOTIYHO YHCTHMH, O€3MEYHUMHU, MPU BUKOPUCTAHHI HE IIKOJUTU 30POB’IO
JUTUHU, IOBUHHI MAaTH BUCOKI IIOKa3HUKH SIKOCTI.

Cporo/iHi BUpOOHHMKHU JaHOI MPOJIYKIIi BUKOPUCTOBYIOTH BC1 MOJKJIMBI BOJIOKHA
Ta X CyMIIL, HOBITHI TEXHOJIOT1i, HEe 3a0yBalOuu PO Cy4dacH1 HanpsIMKu MoaH [1, 2].

Ha miacraBi 1iboro Oyio BUPIMIEHO MPOBECTH JOCTIIKEHHS SIKOCTI JUTSIYUX
KOJITOTOK B1J1 pI3HUX BUPOOHHUKIB.

Orasip giteparypu. OJHI€IO 3 YMOB BU3HAYEHHS AKOCTI AUTSIYMX KOJITOTOK €
MPOBEJECHHS! OPTaHOJIENTUYHUX JOCIIIKEHb, K1 Tal0Th MOXJIMBICTH 32 JOMOMOTOIO
OpraHiB 4yTTs BHU3HAYUTH BIANOBIAHICTE TOBAPY €CTETHYHHUM Ta €PrOHOMIYHHUM
BHUMOTaM.

TpuxkotakHi BUpoOU MO SKOCTI MOJAUISAIOTH Ha 1-i Ta 2-i1 coptu. BuzHaueHHs
COPTY KOJTOTOK MPOBOAATH HUISIXOM OIJISTY JUI[LOBOT CTOPOHU BUPOOIB Ha CTOJIAX 3
JIaJIKOI0 MMOBEPXHEIO, CBITJIOrO0 TOHY B PO3MPSIMIICHOMY BUA1 0e3 HataryBaHHs. [Ipu
[IbOMY 3BEpTAIOTh YBary Ha HasBHICTh Ta po3Mip Je(eKTiB, a TaKoXK Ha iX MicCIe
pO3TaIlyBaHHS.

HedekT, siKi po3TanioBaHi Ha 3aKPUTHX YACTUHAX BUPOOY HE BPAXOBYIOThHCS. Y
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KOJITOTKAaX 3aKpUTHUMH YaCTHHAMHU BBa)KAIOTHCSI BUBOPITHA CTOPOHA, HIDKHS YacTHHA
ciiay, m'sTa, MUCOK, BEPXHs YaCTUHA maroMijaku. Kpim Toro, Ha KOJTOTKaxX MOBUHHI
OyTH BIJICYTHI PI3HOTO POJAY MOIIKO/KEHHS METENbHOI CTPYKTYPH, a TAaKOXK JAe(EKTH,
10 MEPEeBUILYIOTH Jonycku HJI 3a BuHATKOM AeeKTiB, SKi 3HUKAIOTh MPU HAAsITaHH1
ix Ha HOTY — nedpopmariisi OOPTyY, 3aJIOMH, CKIAJIKH, 110 YTBOPIOIOTHCS TP MPHUIITUTTI
70 0OpTY €acTUYHOI CTPIUKHM, XBWIACTICTH IIBIB, MEPEKIC METEIbHOI CTPYKTYpH,
HECITIBMAAaHHS CTOPIH I’ ITKU, MUCKa TOUIO.

Cepen nedexTiB KOJTOTOK, K1 p13KO BUPAXKeHi, HE JOMyCKalOThCS TaKl, sK:

- CTOBIIICHHS 1 CTOHIIICHHS JUISHKY BiJ HEPIBHOCTI MPSDKI, HUTKU;

- TOIepeYHa CMYTacTiCTh BiJ] HEPIBHOCTI HUTKH, MPSDKI, MO3IOBXKHI CMYTH,
nedopmMariis neTessn;

- IOPYIIEHHS ParopTy BI3ePYHKY (32 MEPEIUIETEHHAM Ta KOJILOPOM).

VY KOJTOTKaxX TakoK HE JOIMYCKAEThCS IITOMKA HUTKAMHU, 10 HE BiJMOBIIAIOTH
3a BUJIOM 1 KOJTbOPOM OCHOBHOI HUTKH.

VY npuMILIEHHSX, 1€ TPOBOASATH KOHTPOJIb SIKOCT1, TOBUHHO OYTH MPUPOJHE 200
JIOMIHECIICHTHE OCBITJICHHs. He momyckaeTbcs TepeBipka IMPU HEJOCTATHHOMY
OCBITJIEHHI, a TAKO MPHU OCBITJICHHI IPSIMUMH COHIYHUMU MTPOMEHSIMHU.

Bupo6u, miAroToBieHi A0 KOHTPOJIIO SKOCTI, IOBUHHI aKJIIMaTU3yBaTHUCs, TOOTO
BUTPUMYBATHUCS B TipuMilieHHi 48 roaus [3].

Pe3ynbTaT OpraHONENTHYHHUX TOCIHIKEHb, BU3HAYCHHS COPTY KOJTOTOK 3a
KUTBKICTIO OMYCTUMUX Je(EeKTiB HaBeAeH1 B Ta0I. 1.

[TpoananizyBaBiy gaHi TaOIUIll, MOXKHA 3pOOMTH BUCHOBOK, IO JOCIIIIKYBaH1
3pa3Kud AUTSYMX KOJTOTOK, KpiM 3pa3ka 4 KUTailcbkoro BUpoOHMIITBA (Opakx),
BIIHOCATBCSA 70 1-ro copTy, Tak sk BianoBigaroth BuMoram ['OCT 16825-2002
«M3aenust 4yn0YHO-HOCOYHbIE, BbIpaOaThIBa€Mble Ha KPYTJIOUYYJIOYHBIX aBTOMATaX.
Texuunueckue TpedoBanus. OnpeaeneHue COPTHOCTH.

Takoxx mpu MPOBEIEHHI OPTaHOJICITUYHHUX JOCITIKEHb HEOOXITHO 3BEpTaTH
yBary Ha BIJIMOBIAHICTh KOJITOTOK BUMoraM HJI BIIHOCHO po3MipiB Ta BIAXUJIEHb BiJl
HUX.

[lin yac mepeBipkH SIKOCTI KOJTOTOK BIAMOBIZHO A0 JIHIHHUX BUMIPIOBAaHb
HEOOX1IHO BCTAaHOBUTH NPABHIBHICTH MiAOWMpaHHS BHPOOIB B Mapy HaKIAJaHHIM
OJIHE Ha IHIIE, 3 €JHYIOYM TOYKHU I’ATOK, MICJIS YOTO MEPEBIPUTH NOBKHUHY CIITY,
I’ SITOK Ta 3arajbHy JOBXHHY BUpoOy B mapi [3].

PesynpTaT mpoBeneHHS JHIMHUX BHUMIPIB JUTSYMX KOJTOTOK HaBEJCHI B
TalbI. 2.

3a maHUMU TaOJUIll MOXKHA 3pOOUTH BUCHOBOK, 110 8 13 10 3paskiB AUTSYUX
KOJITOTOK MAarTh BIAXWICHHS JIHIMHUX pO3MIpiB B Mexax HOpMU. Konrorku
BupoOHuiTea Mapker-lOnion JITJ (Kutail) MaroTh 3Ha4H1 BIAXWJICHHS, IO HE
Bianoigae HopmaM ['OCT 8541. Hutsaui konrotku (TypeuduwHa), sKki HE Maau

MapKyBaHHsI, 3a JIHIHMHUMHU XapaKTEPUCTUKAMH BIIHOCSTHCS 10 po3Mipy: 62-68, 40,
8-10.
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Taoaunga 1

Bu3HaueHHsI COPTY KOJTOTOK 32 KUIbKICTIO TONYCTUMHUX JedeKTiB

Ne

s/ HaitmenyBanHs 3pa3ka

Hocmig

I'OCT 16825-2002

«/Trona-baby» TOB «/lroHa-
1. Becra» Ykpaina, m.Uepso-
Horpas, JIbBiBCbKa 001

nedeKTiB He BUSIBICHO

«Jlerka xoma» AT3T «Ykpaina»
2. VYkpaiHna,
M. JKuromup

3aTSDKKU €JIEMEHTAPHUX
HHUTOK, HE 3aJIUIIAI0Y]
IIOMITHHUX CJIJIB

HC BPaxXOBY€E€TbC

«Conte-kids» CTOB «Konte
Cnay, binopycse, M. I'pogHo

nedeKTiB He BUSIBICHO

4. | Mapker- FOnion JIT/I, Kuraii

JIpKa BiJ 0OpUBY HUTOK

HC TOMMYCKAETHCA

S. Typeuunna

3aTSKKU CJICMCHTAPHUX
HHTOK, HE 3aJIMIIAI0Y]
MOMITHHUX CJIIB

HEC BpaxOBYETHCA

«Master» Ykpaina,

3aTsAKKH CJIICMCHTApHUX

6. h HUTOK, HE 3aJIUIIAI0Yi HE BPaXOBYEThCS
M. XapKiB . ..
MOMITHHX CJTiJTiB
7. «Sunny Jet», CIIIA nedEeKTiB He BUSBJICHO -
3aTSHKKH €TIEMEHTApHUX
8. «Bony», Typedunna HUTOK, HE 3aJIUIIA0Yi HE BPaXOBY€ETHCS
OMITHHUX CJIIIB
3aTSHKKH €JIEMEHTApHUX
9. «Ewers», Himeuunna HUTOK, HE 3aJIMIIAI0Y1 HE BPaxOBY€ETHCS
MOMITHHUX CJIIB
10. «Maximoy», Himeuunna nedEeKTiB He BUSBJICHO -
Crnadeno asmopom 3a pe3yibmamamiul 1ACHUX O0OCTIOHNCEHD
Taoauusa 2
JliniiiHi po3MipH AUTSYUX KOJTOTOK
3pa3ku JloBKWHA HIKKH, JloBxxuHa JloBxxuHa
cM TOpCY, CM CITiTy, CM
Bumoru JICTY 2056-92 32+2 2212 14+2
Uit po3mipy: 86, 52, 14
«/Trona-baby» TOB «/lrona-Becra» 34 23,5 14
VYkpaina, M. UepBoHO-Tpa,
JIbBiBCBKA 00JI.
«Jlerka xoma» AT3T «Yxkpaina» 33 20 14
VYkpaina, M. JKurtomup
«Conte-kids» CTOB «Konte Cmay, 335 20 14
binmopycsk, M. 'postHO
Mapket- FOnion JIT/I, Kurait 29 18,5 13,5
Typeuunna 20 19 10,5
«Master» Ykpaina, M. XapkiB 31 22 14
«Sunny Jet», CIIIA 32 22 14
«Bony», Typeuunna 31,5 215 13,5
«Ewersy, HiMmeuunna 32 22 14
«Maximoy», Himeuunna 32 22 14

Cknadeno agmopom 3a pe3yibmamamu 81ACHUX 00CTIOHCEHD
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BucHoBku. Po3risiHyTO CydacHMM AaCOPTHUMEHT TPUKOTAKHUX JUTAYUX
KOJTOTOK BITYM3HSHOTO 1 3aKOPAOHHOTO BHUPOOHMIITBA Ta BCTaHOBJIEHO, IO
CIIO’KMBaYl BIJJIal0Th MepeBary BUpoOdam, 1o MaroTh BUCOKY AKICTh. Jlocmimkenus 10
JTUTAYNUX KOJTOTOK 3a OPTraHOJICNITHYHUMHU TOKa3HUKAMHU TIOKa3ald, IO TUIbKU
3pa30K KUTAMChKOTO BUPOOHMIITBA Ma€ 3HAYHI BIIXWUJICHHI JIHIHHUX PO3MIpIB Ta 3a
BUSBJICHUMHU JieeKTaMU BITHOCUTHLCSA /10 OpaKy.
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Abstract. After analyzing the situation on the market of children's hosiery, we can say that
consumers prefer the products made from natural raw materials and have high quality.

One of the conditions for determining the quality of children's tights is the conduct of
organoleptic studies, which enable the sensory organs to determine the conformity of the product
with aesthetic and ergonomic requirements.

As a result of the study of pantyhose for organoleptic characteristics, it was found that nine of
them belong to grade 1, and a sample of Chinese production has an inadmissible defect, therefore,
it is related to marriage.

Eight out of ten children pantyhose have deviations of linear sizes within the normal range.
The tights for the production of Market-Union LTD (China) have significant deviations that do not
comply with the norms of GOST 8541. Children's tights (Turkey) that did not have markings,
according to linear characteristics, are of the size: 62-68, 40, 8-10.

Key words: children's pantyhose, quality, organoleptic characteristics, grade.
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Caspian Institute of sea and river transport,
B. Khmelnitsky, 3, 414024

Annomayusn. [lonnvliil nocucmuyeckuil Yuki (YUK 8bINOIHEHUs 3aKA3a) 8 HepmecepBucHvix
KOMRAHUAX — npeocmaeisem  coOOU  UHMEpP8Al 6peMeHUu  Mexcoy nooadeil 3da6KU  HA
MPAHCNOPMUPOBKY CO CMOPOHbI NPOU3BOOCMBEHHO20 NOOPA30eeHUss KOMNAHUU U OOCMABKOU
3aKA3AHHO20 2pY3ad 8 NYHKM HA3HAYEHUs — DEeSUOHANbHLIU CKIA0, QUIUATbHLIL CKIA0 Npu
NpouU3BOOCMBEHHOU Oaze Ul HeNnocpeoCmeeHHo Ha Mmecmopoxcoenue. Haubonee 3Hauumor
npobnemou, 603HUKAOWel Npu AHAIU3e JOSUCMUYECKOU OesimelbHOCMU KOMHAHUU, A6IAI0MCs
BbICOKUE TI02UCTUYECKUE U30EPIUCKU, U 6 Nepeyro ouepedb HA OCYUWeCmEIeHUue MpaHCnOPMHbIX
onepayuii. Ilpesicoe, uem 2060pums o0 peuwieHuu NOOOOHBIX NPoOAEM, Ol HAYALA NPOBOOUMCS
AHANU3 TMEXHONIO2UYECKUX OCODEHHOCmell MPAHCHOPMUPOBKU 2PY308 Hepmecep8UCHbIX KOMNAHUU
PA3TUYHBIMU BUOAMU MPAHCNOPMA.

Knrwouesvie cnosa: mpancnopmuposka 60ypo6uix YCMAHOBOK, HepmecepsucHvle KOMNAHUU,
Jlo2ucmuKa, He2abapummusie 2py3vl, MAHCEN08ECHbIE CPY3bl

Beryniienue.

[Ipexxne dyem roBOpUTh 00 OCOOEHHOCTAX TPAHCIOPTHUPOBKH KOMILIEKCA
OypoBOro 00OpyI0BaHMS, HEOOXOJUMO TOHATh, UYTO MPEACTABIAECT COO0N OypoBas
ycTaHOBKa. bpIBaloT MoOUJIbHBICE OypOBBIE YCTAaHOBKM Ha 0a3e T'yCEHUYHOH U
KOJIECHOM TEXHUKHU U CTallMOHApHbIe OypoBbIe cTaHIMH [1].

BypoBas ycTaHoBka — KOMIUJIEKC OYpOBOro OOOPYIOBaHHSI M COOPYKECHHIH,
npelHa3HayeHHbIX Ay OypeHuss ckBaxuH. KoHCTpykuus — ompenessiercs
Ha3HAYEHHEM CKBa)KMHBI, YCIOBUAMHU U criocoboM Oypenus. B oOuiem Buge OypoBast
YCTaHOBKa BKJIIOYAET CIICAYIOIIME OCHOBHBIE AJIEMEHTHI: TJABHBIA 3HEPTONPUBOJ
(ocHOBHOU JBUTaTENb), OypoBas BbIIIKA, 00OpPYIOBaHUE I CIyCKO-TIOAbEMHBIX
orepanuii, 0ypoBble€ HACOCHI, MPEBEHTOPHI (ITPOTUBOBHIOPOCOBOE O0OPYIOBAHUE) U
OypuibHas KosoHHa [1].

3arparuBasi BOMPOC TPAHCIOPTHPOBKH OYypOBBIX YCTAaHOBOK U APYTUX
MEPEBO3UMBIX TPY30B HEPTECEPBUCHBIX KOMITAHUM, CIIEAYET OTMETUTD, YTO OypOBBIC
YCTAaHOBKH MPEJCTABISAIOT CO00Ml HerabapuTHBIM M 3a4acTyl0 KPYIMHOTOHHA>KHBIN
rpy3, IOATOMY UX MEPEBO3KA HE TOJBKO TSXKeJa, HO U TpeOyeT COOMI0ICHUST 0COOBIX
HOpM U mpaBwi Oe3omacHocTH. JloOass rmepeBo3ka KpymHOTaOapUTHBIX H
TSKEJIOBECHBIX T'PY30B COMpsKEHA C OOJbIIEH OMACHOCTHIO, PUCKAMH, 3a4acTyIO C
OUYEHb BBICOKMMH TPaH3aKLUMOHHBIMU M TPAaHCHOPTHBIMU H37epxkaMu. [lepeBo3ka
HerabapuTHBIX T'PY30B — OJUH M3 CaMbIX CJIOXKHBIX BHJIOB IEPEBO3KH I'Py30B HA
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JTH000M TpaHCIIOpTE.

CtouT OTMETUTH, YTO TIEpeBO3Ka HeradapuTHeIX rpy3oB 1o Poccum 0e3
pa3pelieHusl HEBO3MOXKHA. J[JI1 €ro moJiydeHus HY>KHO COTIJIacoBaTh MAapLIPyT B
cnenuaibHbBIX opranax. bes ombiTa B 3TOM cdepe mpouecc MoiayyeHus pa3perieHus
3anuMaetr oT 10 mo 30 aHe#t, mpu oOpallleHHH K CHEIUaIucTaM B 3TOM 00JacTu
corjiacoBanue 3aHumaeT 3-7 paHed. Ecnu mpeacTouT TpaHCIOPTHPOBKA 0CO00
0onpIIOr0  00BEKTa, TO HEOOXOAUMO OQOPMISATH HE MPOCTO MApUIPYT, a
CHEUUaIbHBIA IPOEKT, CPOKH COTJIACOBAHUS KOTOPOTO MOTYT JOCTUTaTh HECKOJIBKUX
MecsiteB. Takke MpH TEepeBO3Ke HEradapUTHBIX TIPy30B IO 3aKOHY 00s3aTeNbHO
JIOJKHA MPUCYTCTBOBATh MAalllMHA COMPOBOXKICHUS — KaK MPaBUIIO, 3TO NaTPYJIbHbBIN
aBromoOuias I'IBJ1J] [2].

MapuipyT IBWKEHHS B KaXIOM CiIydae pa3palaThIBAeTCs WHANBUIYAIBHO C
Y4ETOM XapaKTEPUCTUK Ipy3a, TPAHCIOPTHBIX CPEACTBA MU IOKEJIAHUMU 3aKa34yMKa.
IlepeBo3ka OypoBOM YCTAaHOBKM MOXET NOTpeOOBaTh W3TOTOBJCHUSI HAJEKHON
HECTaHJAapTHOM OcHAcTKU. IIpu HEOOXOIUMOCTH MepeBO3Ka OYpPOBBIX YCTAHOBOK H
000pyZIOBaHUsI COINPOBOXKJIAETCA CHEUAIUCTAMH KOHTAaKTHO-KAOEIbHOM CBSI3U C
ABTOBBIIIKOM, OCYIIECTBISIOIIMMH MOABEM MPOBOJOB MO X0y JBUKEHHUS [2].

Haunbonee monynspHbIMM  crioco0aMu  NEPEBO3KM  HEra0apUTHBIX U
TSKEJIOBECHBIX I'PY30B SABIIAOTCA [3]:

- aBTOMOOMJIbHAS TIEPEBO3KA;

- MOpCKasl IEPEBO3Ka;

- JKEJIE3HOA0POKHAS TPAHCIIOPTUPOBKA.

[Tpu aBTOMOOUIIBHOM CIIOCOOE TOCTaBKU HErabapUTHBIX I'PYy30B UCIOJIB3YIOTCS
HU3KOPAMHBIE TSKEJIOBO3bI, KOTOPBIE TSHYT MOIHBIE IPY30BBIE€ CEICIIBHBIC TATAYN —
VYpan, Volvo, Kpa3, MAN, SCANIA. DTu TKEI0BO3BI MPEACTABISIOT COOOM
wiatgopMy (Tpaiibl) 6€3 OrpaHUUYUTENbHBIX 0OpTOB. Ee mpenmyiiecTBo B OOJBIION
Ipy30IIOAbEMHOCTH, KOTOpas IMO3BOJSET MEPEBO3UTH TI'Py3, MPEBBIIAOLIEH caMy
mwiardopmy mo rabapurtam. [Ipu sTom BeicoTa mnaTdgopmsel coctaBisieT Bcero 0,6 M -
Takasi BICOTA MO3BOJISET MPOBO3UTH BHICOKHE KPYIHBIE OOBEKTHI MOl MOCTAMU U B
TyHHENX. JlJig mepeBO3KU KpymHOrabapuTHBIX OypOBBIX YCTAaHOBOK Maccoil Oojee
60 TOHH 4YacTO HMCHOJB3YETCS ABTOMNOE3[, COCTOSIIMA U3 TAraya M HU3KOPAMHBIX
MOJIYIIPULIENIOB M3 MOJAYJIBHBIX CHCTEM. B 3aBHCHMOCTHM OT rabapuToOB M MAacChl
[IEPEBO3MMOI0 HETradapUTHOrO TIpy3a Tpajbl JENATCA Ha TpU KJlacca: JIErKuM,
CpeIHUN U TsKENbIM. Jlerkue Mcronap3yrTcs I MePEeBO3KUA Tpy30B Maccoil 10 50
TOHH. Tpanbl cpegHero kiacca AJjisi TpaHCIOPTUPOBKU Tpy30B 10 200 ToHH. Tpainsl
TSKEJIOrO KJlacca MpEeJHa3HA4YEHbl Il JOCTABKHU Ipy30B Maccoi cBbiie 200 TOHH.
IlepeBo3ka MIMHHBIX TPY30B OCYIIECTBISETCA C UCHOJIB30BAHUEM TEIECKOMUYECKHUX
npuiienoB. Takke A TOTPYy3KH, KPEIUICHHs U TEPEBO3KH OYPOBBIX YCTaHOBOK
MOTYT TOTpeOOBaThCS KpaHbl M MallMHBl C MaHumyistopamu. llepeBo3ka
HerabapUTHBIX TPy30B aBTOMOOWJIBHBIM TPAHCHOPTOM  SIBIIsIETCS  Hambosee
MOOWJIBHBIM M3 BCEX BapHAHTOB, a HHOI/IA IPOCTO EIWHCTBEHHO BO3MOXHBIM
CIIOCOOOM JIOCTaBUTH I'PY3 B IYHKT Ha3HayeHus [ 3, 4].

Mopckas nepeBo3ka MmoapazyMeBaeT TPaHCIIOPTUPOBKY HerabapuTa Ha MmapoMe.
Mopckoil TpaHCHIOPT IHUPOKO HCIOIB3YETCS, K IPUMEPY, ISl TOCTABKH Pa3JIMYHOIO
HerabaputHoro OypoBoro obopynoBanus u3 EBpomnsl B Poccuto. [Tnroc 3akmouaercs
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B TOM, YTO Y MHOTHX TOpOJ0B EBpombl HallaXeHO MPSIMOE MAPOMHOE COOOIICHHE C
Cankr-lleTepOyprom, rie HaBuUralusi OCYHIECTBISETCS KPYTJIOTOAUYHO. Bonbiimm
OPEUMYIECTBOM SIBJISIETCS TAaKXKE HU3KUE Tpy30Bble Tapudbl. s MoOpckux
MEePEBO30K HCHOJB3YIOTCs cyna tuna Po-Po (poiikepbl), OCHaIlIEHHBIE CIIEUaIbHOM
OITYCKAIOIIEHCS PAMIION B HOCOBOW WJIM KOPMOBOM YacTH CyAHA, KOTOPas MO3BOJISIET
BKaTUTh U BBIKATUTh KPYIHBINA Ipy3 B MyHKTE Ha3HaueHud. [Ipu Mopckux nepeBo3kax
KPYITHOTA0ApPUTHBIX T'PY30B YacTO HMCHOJIB3YIOT CICIHUAIBHBIA THIT KOHTCHHEPOB -
«Flat rack», koTopbie pencTaBisitoT coboi mIaThopMy CTaHIAPTHOTO pasmepa 0e3
KPBIIITK U OOKOBBIX CTCHOK [4].

XKenezHomopokHasi TeEpeBO3Ka HETA0APUTHBIX TPY30B  IMPOU3BOAUTCS C
WCIIOJIb30BAaHUEM  CIIEIMATBHBIX HU3KOPAMHBIX TUIATGOPM WM TIOJTYBaroHOB,
OCHAIIICHHBIX TOPIIEBBIMH paMIlaMU JJI1 BhE3/la TEXHUKU. JTO HauOoJiee ICIIeBBINA
crmocod jgoctaBku Ha  Oojbiume  paccrosHus.  OpgHako HE  BE3le  €CTh
KEJIC3HOJIOPOKHBIE MYTH W YacTO MNPUXOJUTCS JOMOJHATH KEJIE3HOIOPOKHBIN
TPAaHCIIOPT  AaBTOMOOWJIBHBIM, T.€.  HCIIOJIb30BaTh ~ KOMOWHHPOBAHHBIA  THII
TpaHCTIOPTUPOBKU. Ha jkene3Hol aopore K KpymHOrabapUTHBIM U TSAKETOBECHBIM
rpy3aM OTHOCAT Tpy3bl Maccoi cBeiie 60 T, quHOM Oonee 14 M, mupuHon Gojee
3,25 M 1 BBICOTOM cBbIIIE 5,3 M [4].

[Ipu  BBIOOpPe  MapuipyTa  TPAHCIOPTUPOBKH  KPYHMHOTaOapUTHBIX U
TSKEJIOBECHBIX TPY30B OIPEACNAIONIYI0 pOJb WIPAIOT IJMHA W IIUPUHA Tpy3a.
IlepeBo3unk OTBEYAET 3a COXPAHHOCTh Ipy3a, MO3TOMY Ha €ro OTBETCTBEHHOCTHU
JSKUT  OCCHPENATCTBEHHOE  MPOXOXKACHHE Tpy3a IMOJ  HCKYCCTBEHHBIMU
COOpY)KeHUsIMH. B CcOOTBEeTCTBUM C TpeOOBaHUSMU JOPOXKHBIX CIIyXkO0, 3amac 1o
BBICOTE JOJDKEH cocTaBisATh 15-20 cm. IlockonbKy 3HAUUTENBHOE KOJUYECTBO
MCKYCCTBEHHBIX COOPY)KEHHUH, 0COOCHHO B KPYITHBIX TOPOJIaX, UMEIOT BBICOTY MEHEE
5 M, TO 3TO OTpPHUIATEIBHO CKAa3bIBACTCS Ha MapIIpyTe€ TPAHCIIOPTHUPOBKU U
YCJIOXKHSIET €ro BLIOOP.

Jlns obecnieueHusi 0€30MAaCHOCTH TEPEBO30K M BO3MOKHOCTH MCIOJIb30BaHMS
Ky30Ba-TjIaTGOpMbI, TPAHCIOPTHBIE CPEACTBA CHAOXKAIOT  JIOMOJHUTEIbHBIM
obopynoBanueM. Hampumep, npu mnepeBO3Ke CYI0B MPUMEHSIOT KWJILOJIOK; TPHU

HECyIle CIMOCOOHOCTH KopIyca Ipy3a — OINOPHO-IIOBOPOTHOE YCTPOMCTBO Ha
apTroMoOusie (TMIPOMAHUIYIATOP); AJI OOJIETYEHHUS MOTPY30YHO-Pa3rPy30UHBIX
paboT — JIOKEMEHT U MPOMIPUCTABKY; AJIA MOBBIIEHUS 3PHEKTUBHOCTH —

rpy3opacnpeieauTeNbHy0 0anKy, pamy-BCTaBKy M Jblnuio. Ilpu HeoOxommmocTu
OPUMEHSIOT KOMOMHAIlMM U3 pa3lu4yHoro obopynoBaHusi. OJHO M TO XKe
000pyI0BaHUE MOXKET MPUMEHSTHCS B IPSIMOM HJIM MYJIbTUMOJAIBHOM COOOLICHUH,
OJIHAKO IPH 3TOM Ha pa3HbIX BHUJIAX TPAHCIOPTAa MOKET OBITH CBOE 0OOPYJOBaHMUE.
Ono npeacTaieHo B Tadmuie 1 [4].

[lockonbky ~ OTEYEeCTBEHHas  TEXHUKAa  3HAUUTEIBHO  YCTyNMaeT IO
OKCIUTYaTaI[MOHHBIM XapaKTEpPUCTUKAaM 3apyOeKHBIM aHanoraM (COOCTBEHHasl macca
Ha 30% OoJiblie, KOJIECHbIE HArpy3ku B 1,6 pa3 MeHblle, MaKCUMallbHasi CKOPOCTH C
rpy3oMm HIWke B 3,3 pas3a, TITOBOE YCHUIHE CYIIECTBEHHO HIKE W T.JA.), TO
TSDKEJIIOBECHBIE W HerabapuTHble Tpy3sl B Poccuum OOBIYHO TIEpeBO3AT Ha
TPAHCIOPTHBIX CPEACTBAX MHOCTPAHHOTO NPOU3BOICTBA [4].
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Tao6auna 1
JlonotHUTEIbHOE 000PY/I0BAHUE NIPH TPAHCIOPTUPOBKE HEra0aAPUTHBIX M
KPYNHOTOHHAKHBIX I'PY30B pPa3jiM4YHbLIMU BHAaMHU TpaHcnopra [4]

O6opynoBaHue Bun tpancnopra
ApTomMoOMIIBbHBIN | XKene3noaopoxkHbIi | BoaHbIit

JloxxeMeHT + + +
OnopHO-MOBOPOTHOE + + -
YCTPOMCTBO

KoHncomb + + -
Kuns06mox + + +
I'py3opacnpenenurenbHas 6ajika + + +
IIpommpucraBka + + -
JIpIuio + - -

[Ipu TpancmopTHpPOBKE HErabAPUTHBIX TPY30B 0CO00EC BHHUMAaHHE HEOOXOIUMO
YAETSATh MOTPY30YHO-Pa3rpy30UHbIM padoTaM U MEeperpys3ke rpy30B ¢ OJHOTO BUIA
TpaHcmopTa Ha Apyroil. Ilporecc meperpy3ku mpeacTaBisieT coO00M HaMOOJBIITYIO
OIMACHOCTH JJISl TPy3a, U MO 3TOM MpPUYMHE IJISl HEro pa3paldaThIBalOT CHCIHATBHBINA
MpOeKT. BBINENAIOT Tpu BUAA NEPETPY304HBIX pPabOT: BEPTUKAIBHBIA MOIBEM-
ONyCKaHWE; TOPU3OHTAILHOE TiepeMelieHne 0e3 OTphiBa OT MMOBEPXHOCTHU
(ckoNbXXEeHHE, TIepeKaThIBaHUE, MIEPEMEICHNEe Ha TEJIeKKaX) 1 KOMOMHUPOBAHHBIHN C
OTpBIBOM OT 3emiid. KpaHOBBIE cpeicTBa (CaMOXOJHBIE, CTPEIOBBIE, MOCTOBEIE,
KO3JIOBBIE W Jp.) W THAPONOIHLEMHUKH 0oJiee TPOM3BOAUTEILHBI, HO U OoJjee
JOPOTOCTOSIIINE, YacTO TPeOyIOT CHEHUANbHBIX IUIOMIAI0OK WM  PUYAIIOB.
['opusoHTanbHOE MEpEMEIEHNE BBITIOIHSIOT MOJIUCIIACTaMHU, JICOSKAMU, TATAYaMH U
JIPYTUMHU CPEJICTBAaMH. DTO, KaK MPaBUIIO, JEHIeBIe, HO 00jee MPOJOKUTEILHO U
omnacHo [4].

TpancopTupoBKa yCTaHOBOK JIJIsi OypEeHHsI JOJDKHA YUUTHIBAThH CISAYIONINE X
ocobenHoctH [2, 3, 5]:

- 000pyZIOBaHHME TIPEACTaBISET COOOW KOHCTPYKIMU C BBICTYHAIOIIMMHU
JacTSIMH, UMEET CIIOKHYIO (OpMy M HE BCerJa MOIAIOIINNACSA OTPECIICHUIO IEHTP
TsokecTd. [lo 3TOM mpWYMHE yCTaHOBKA 3aKPEIUIICTCS C TOMOIIBIO CIICIHATBHOMN
OCHACTKH TI0 MHIUBUIYAIHHO Pa3pabOTaHHBIM CXeMaM KPEIIJICHUS;

- OypoBbI€ YCTAaHOBKHM, Kak M Jpyroe oOopynoBaHuE i J0OBIBAIOIICH
MIPOMBITIUICHHOCTH, MOKHO TI€PEBO3UTH KaK B COOpaHHOM, TaKk W B pa300paHHOM
Bujie. Bo BTOpoM cilydae MpOTHUBOBEC, POTOP M TYCEHHUIIBI TEPENBIKHON OYpOBOI
YCTAaHOBKM MOXHO CHATb, MPU 3TOM JEMOHTAXK BBIMIOJHSAETCS IOCTE 3ae3/la Ha
HU3KOPAMHYIO IIaThopMy - Tpalt;

- B psAJie CIy4yaeB KPYMHbIE YCTAHOBKH CJIEIYET MEPEBO3UTh YaCTAMH Ha Pa3HbIX
maTdopmax.

[Tportecc mepeBo3kw OypOBBIX YCTAaHOBOK B 0OmIEM BHUAEC COCTOUT W3
HECKOJbKHX 3TaroB [2, 3]:

- oopmiienne HEOOXOTUMOW JOKYMEHTAlMM M TIOMy4YEHHE pa3peuieHui Ha
NEPEBO3KY HErabapuTHOIO TPy3a;
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- OpraHu3aIus COMPOBOXKACHUS Ipy3a CIEHTEXHUKON MpU HEOOXOANMMOCTH;

- morpy3ka u KperieHue (dukcanuys) oOOpYyJIOBaHHS Ha TPAHCIOPTHOM
CpEICTBE;

- TPOBEIECHHE 3aMEpPOB M O0OCIENOBaHUS YCTAHOBKM, IIOATOTOBKA K
nepe0a3upoBKe K MECTY OTPY3KH;

- pa3paboTKa U COIIaCOBaHUE ONTUMAJIBHOTO MaplLIpyTa;

- pasrpy3ka 000pyJI0BaHMs B KOHEYHOM ITyHKTE;

- TIepeBO3Ka Ipy3a B MYHKT Ha3HAUY€HUS M OCYIIECTBIEHHWE KOHTPOJS 3a
nepeBUKEHUEM U MECTOHAX0KICHUEM TPy3a.

[Tomumo HerabGapuTHBIX TpPy30B - OYpPOBBIX YCTaHOBOK - K TIpy3am
He(TECEPBUCHBIX KOMIAHUM OTHOCSTCA OTIEJIbHbIE COCTaBISIOUINE OYpOBBIX
YCTaHOBOK, HAmNpUMeEp, J0J0Ta, TeHepaTopbl W Oarapeu, (QUIbTpbl H OypOBbIE
pacTBopbl. VX TpaHCHOPTHpPOBKA OCYIIECTBISETCS C HCIOIb30BAaHUEM OOBIYHBIX
IPY30BBIX aBTOMOOWJIEH C MPUMEHEHHEM CTaHAApPTHBIX €BPO- WM (PUHIOJIOHOB B
KauyecTBE TOBapOHOCUTENs. bypoBbIe pacTBOPHI TPAHCIOPTUPYIOTCS Ha MOJIJOHAX B
CyXOM BHJE, pachacoBaHHBIC B MEIIKH, a TAK)Ke B MSITKUX KOHTEHHEpax BECOM B
1000 xkunorpamm. IlepeBo3ka AaHHBIX TpPy30B HE TpeOyeT OCOOBIX YCIOBUU
TPAHCTIOPTUPOBKY M HATUYMS MapKa CIEIHUaTU3UPOBAHHBIX TPAHCIIOPTHBIX CPEJCTB,
MO03TOMY JaHHBIE TPY3bl MOKHO OTHECTH K KaTETOPHUH OOIIUX TPY30B.

Taxxe HEOOXOIMMO TOHWUMAaTh, YTO TMEPEBO3KAa TPY30B HEPTECEPBUCHBIX
KOMIIaHUI OCYIIECTBIISIETCS, KaK MpaBWiIO, B JBa dTama: 3Tall JOCTaBKU I'PY30B 10
00CITy’KMBAIOUINX PsAJ MECTOPOXKIACHUM CKJIaJ0B, M 3Tall JIOCTaBKU I'PY30B C ITHX
CKJIaJ0B JO KOHKpPETHBIX MecTopoxaeHuid. C  yderom reorpapuieckux
O0COOEHHOCTEH Ha JaHHBIX dTanax UCHOJB3YIOTCS PA3IMYHbIE TUIIBI IEPEBO3UMKOB.

3akJ/Ir0ueHne M BLIBO/LI.

[Ipouecc TpaHCIOPTUPOBKM MIPAET BAKHEHIIYI0 POJb B YpPOBHE OKa3aHUs
JOTUCTHYECKUX YCIyr HepTeCcepBUCHBIMH KommaHusiMu. [lpm 3TOoM, »sTan
TPAHCIIOPTUPOBKM  COTPSKEH, KaK TPaBHJIO, C BBICOKUMH JIOTUCTUYECKHUMHU
u3nepxkamu. M 310 siBasieTcss 00bEKTOM 0COO0r0 BHUMAHUS C LIEJbIO JalbHEHIIeH
ONTHMU3AIMU CO CTOPOHBI He(pTeCepBUCHBIX KOMIaHMUM. J{71s1 TOro, 4To0b MOHUMATH
OCOOCHHOCTH  TPAHCIIOPTHUPOBKHU KOMILIEKCa OypoBoro o0opyaoBaHus
He(eCepBUCHBIX KOMITAHUN, OBLJIO PAacCMOTPEH OOIMK BHJ OYpOBOW YCTaHOBKH.
Cnenano ykaszaHue Ha 0COOYIO CIOKHOCTb MOJOOHBIX MEPEBO30K B CHIIy TOTO, YTO
Ipy3bl  SBISIIOTCA ~ KPYNHOTaOAapUTHBIMM U TSDKEJIOBECHBIMU. PaccMOTpeHBI
crenupuUeckue OCOOEHHOCTU OCYIIECTBIEHUS TPAaHCHOPTUPOBOK TAaKUX TPY30B
CIWJIaMH aBTOMOOWMJIBHOTO, KEJIE3HOJAOPOKHOTO M BOJHOTO TPAHCIOpPTA. YKa3zaHO
JIOTIOJIHUTENbHOE OOOpYy/IOBAaHUE, MHCIIONB3YyEMOE Ha KaXKIOM BHJIE TPaHCIOPTA.
[lepeuncrensl 3TaIbl pouecca NepPeBO3KU OypOBBIX YCTaHOBOK.
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Abstract. Entry. Drilling rig — a complex of drilling equipment and structures designed for
drilling. Touching upon the issue of transportation of drilling rigs and other transported cargoes of
oilfield service companies, it should be noted that drilling rigs are oversized and often large-
capacity cargo, so their transportation is not only heavy, but also requires compliance with special
safety rules and regulations. It is worth noting that the transportation of oversized cargo in Russia
without permission is impossible. In the automotive method of delivery of oversized cargo used low-
bed heavy trucks, which pull powerful truck tractors — Ural, Volvo, KrAZ, MAN, SCANIA. Sea
transportation involves transportation of oversized cargo by ferry. Sea transport is widely used, for
example, for the delivery of various oversized drilling equipment from Europe to Russia. Railway
transportation of oversized cargo is carried out using special low-frame platforms or gondola cars
equipped with end ramps for the entry of equipment. This is the cheapest way to deliver over long
distances. When choosing the route of transportation of bulky and heavy cargo, the length and
width of the cargo play a decisive role. To ensure the safety of transportation and the possibility of
using the body platform, vehicles are provided with additional equipment. When transporting
oversized cargo, special attention should be paid to loading and unloading and transshipment of
goods from one mode of transport to another. The process of transshipment is the most dangerous
for the cargo, and for this reason a special project is being developed for it. In addition to oversized
cargo - drilling rigs - the cargo of oilfield service companies include individual components of
drilling rigs, such as bits, generators and batteries, filters and drilling fluids. They are transported
using conventional trucks with the use of standard Euro - or typodont as euronotes.Summary and
conclusions. The transportation process plays a crucial role in the level of logistics services
provided by oilfield services companies. At the same time, the transportation stage is usually
associated with high logistics costs. And this is the object of special attention for the purpose of
further optimization by oil service companies. In order to understand the features of transportation
of drilling equipment complex of non-service companies, a General view of the drilling rig was
considered. An indication of the particular complexity of such transportation due to the fact that the
goods are large and heavy. The specific features of the transportation of such goods by road, rail
and water transport are considered. The additional equipment used on each mode of transport is
specified. Lists the stages of the process of transportation of drilling rigs.

Key words: transportation of drilling rigs, oilfield service companies, logistics, oversized
cargo, heavy cargo
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TPAHCIIOPTHO-JIOTUCTUYECKOE OBECIIEYEHUE JIECHBIX ITPOEKTOB C
NPUMEHEHUEM METOJA MOAEJIUPOBAHUSA
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Guyvik-Klyonova K. A. / T'yiiBuk-KiaénoBa K.A.
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Annomauyun. Ha cecoOnswHuti Oewb 0 J1eCONPOMbLULIEHH020 Komniaekca Poccuu
XapakmepHul creoylowue meHOeHyuu. NOCMOSAHHO 603PACMAlOWAs KOHKYPEHYUs, USMEHeHUsl Ha
PBIHKAX NOCMABWUKO8 U nompeodumenel, meppumopuanloHas pa3ooujeHHoCms U CyujeCmeeHHoe
enuUsAHUe Npupoouslx gakmopos. C yuemom OAHHBIX YCA08UU CIMAHOBUMCSA AKMYAIbHbIM B0NPOC
ONepamugHO20 NPUHAMUSL ONMUMANLHBIX U IPOEKMUBHBIX YNPABIEHYECKUX peuleHuli 6 dacmu
NIAHUPOBAHUA NEPEBO30YHO20 npoyecca. B kauecmee 00HO20 U3 603MONCHLIX BAPUAHMOE PeLUeHUs
O0aHHOU NpodIeMbl npeodiazaemcs co30aHue HOBbLX Mooelell Nepego30uH020 Npoyecca ¢ yuemom
ompacnesvix 0cobenHocmell 1eCHbIX NPOEKmOos.

Knrouegvie cnosa: neconpomviuiieHHblli  KOMNJLEKC, JNOSUCTMUKA —JIeCHbIX  NPOEKmos,
MoOenuposanue, iechvie 2py3vl, MPAHCNOPMUPOBKA NECHBIX 2PY308

Beryniienue.

B pamkax HamMcaHusi MarucTE€pCKOM auccepTalMi ObUT MPOBEIEH AaHAIU3
KOHBIOHKTYPBI JIECONPOMBIIIICHHOTO KoMIuiekca Poccun. OCHOBHOW TEHIIEHIMEH
OTpaciIu MOKHO CUMTATh COXPAHUBIIMICS BBICOKMN POCT AKCIOPTA JIECOMPOIYKIIUU
1o cpaBHeHUI0 ¢ uMnopToM (19% mo skcnopry npotus 7% mno umnopty). [Ipu 310
HaubOoJee pa3BUTON OTPACIBIO JIECONMPOMBINIIEHHOTO KoMmIuiekca Poccuu siBisiercs
MPOU3BOJICTBO TWjomaTepuanoB. [lpoaykuus AaHHOM OTpaciu MPUMEHSIETCS B
caMbIX  pasHbIX cdepax CTpouTeNbcTBA W peMoHTa. (OOmee  ywucio
3apErUCTPUPOBAHHBIX MPEANPHUATHI B 3TON OTpaciu npesbimaeT 20 ThICSY 00BEKTOB.
Poccusi sBisieTcss KpynHBIM WUIPOKOM Ha 3KCIOPTHOM PBIHKE MUIOMATEPUATIOB C
00BEMOM 23,8 MITH KyOOMETPOB, yCTYyIIas [0 3TOMY ToKa3zaTelto Tobko Kanane.

Croutr OTMETUTh, 4YTO Ha (OHE BBICOKOIO TEeMIa poOcTa JKCIOpTa
JECONPOAYKIIMU POCCUUCKOE TMPOU3BOJCTBO MNWJIOMATEPUATIOB KakK pa3-TaKu
OPUEHTUPOBAHO, B TIEPBYIO 04YEpeIb, Ha FKCIOPT (puc. 1) [1].

[To wutoram 2018 roga ObLT OTMEYEH POCT MO MPOU3BOJCTBY BCEX OCHOBHBIX
BUJIOB MTPOYKILIMHU JIECONPOMBINIIIEHHOT0 KoMmIuiekca Poccuu. Cpenn HuX:

- Kpyrubiii nec - poct okoso 8%;

- Ilunomarepuansl (CyMMapHO XBOWHBIE M JIMCTBEHHBIC) — POCT IKCIIOPTA HA
6%;

- JICIT/OSB - poct 16%;

- MDF/JIBII - poct oxosio 8%;

- ®anepa/LVL - poct npousBojictBa Ha 7%; poct skcrnopTa 6osee uem Ha 8%

- [lemntronosa - poct mpou3BoacTBa 0K0jI0 2%; poct skcnopta Ha 1,6%;

- Bymara u kapToH - poct npou3BojcTBa Ha 5,3%; poct 3kcniopta Ha 1,6%;
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- MeGenb: 00beM MpPoOM3BOACTBA BBIpOC Ha 25%; UMIOPT MeOenu BBIPOC
npumMepHo Ha 15%; skcnopT Mebenu MpoIoKAaeT 0CTaBaThCsl HU3KUM — Oosiee 4eM
BISITEPO HIKE, YEM UMIIOPT.

8

Ofwem nponseancrea, Mk Ky5 Merpos —=—Ofmen skcnopTa, M Ky6 MeTpos

Ofen uMnopTa, M Ky6 MeTpos o Ofnewn anansora noTpeGnesnna, M «y6 metpos
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Puc. 1 lunaMuKa U CTPYKTYpa pbIHKAa mujioMatepuaios B P® B 2013-2017
rr. ¥ Iporuo3 a0 2030 r., MutH Ky0. M

OOmwMii SKCIOPT MPOAYKITUH JIECOMPOMBIIIIICHHOTO KOMITIeKca mo uroram 2018
roja coctaBui 55% oT obuiero odbema npousBoacTBa. B Tabmuie 1 npeacraBiieHsl
JaHHbIE 3aHUMAEMOW JOJM KaXJIoro Bujaa jeconpoykiuun Pd B oOmemupoBom
o0BbeMe MPOU3BOICTBA U IKCIIOPTA COOTBETCTBEHHO.

Taoauna 1
JoJist poccuiickoi J1ecONpoaAYKIUM B 001IIEMHUPOBOM 00beMe MPOU3BOACTBA
u 3kcnopra mo uroram 2018 roga [4]

Jleconponykuus Hons P® B wmuposoM | Homns PO B mupoBoM skcniopte, %
MIPOU3BOACTBE, %

Kpyrisiii nec 10 15

IMunomaTepuabl 9 20

[enmronoza 3 4

Bymara u xapTon 3 3

JlpeBecHbIE TUINTHI 5 6

[Ipouyee, BKIItOYAst SHEPTETHKY 3 4

Mebenp 0,8 0,2

CornacHo paHHbIM aHanuTuyeckoro areHTcTBa «StepChange Consulting
MPOTHO3bl 1O HKCHOPTHO-OPUEHTUPOBAHHOM MPOAYKLIHH JIECOIIPOMBIIUIEHHOTO
KOMILIEKCA MOJI0KUTEIIbHBIE.

OcHoBHOI1 (akTHUeckuit skoHOMHUYeckuid urtor 2018 roma — mpeomosneHue
3aTsikHOTrO Kpusuca 2014-2017 rogoB u Hayajao MEAJIEHHOTO PocTa. ITO TOBOPHUT O
MEJIJICHHOM BBIXOJI€ U3 KPHU3UCA, C BOZMOKHBIMHU MEPUOJIUUYECKUMH «IIPOBATIAMUY B
OMKalme TONIbl — HampuMep, NpHU YXYIINIEHWW BHEIIHEW WIM BHYTPECHHEH
KOHBIOHKTYpbl. Ha pucyHke 2 mNpeacTaBlieHO MECTO JIECHON MPOMBIIIIEHHOCTH B
yucye HanboJiee 3HaYUMBbIX OTpaciiel JjIsl rocyaapcTsa [2].

ITo uToram mpoBOAMMOTO aHaJIM3a MOYKHO CJI€JIaTh CJICIYIONINE BBIBOIBI:

— BKCHOPTHO-UMIIOPTHAs TMHAMHUKA BBIPaXKEHA B CXOXKHUX TEHJICHIUSIX BO BCEX
OTPACIIAX JECHOM ITPOMBIIUICHHOCTH;

—  CcOKpamjarorcsi OO0OBbEeMbl HMIIOPTA  JICCOMPOAYKIIMH  MHOCTPAHHOTO
MIPOU3BOJICTBA;
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Mpoyne oTpacnu

MMNOPTOIAMELLEHHA

Puc. 2 MecTo JiecHOI NPOMBIIJIEHHOCTH B UKcJ/ie HauboJiee 3HAaYUMbIX
oTpacJjen 1Js rocyaapcraa

— IPOJOJIKAETCSA POCT IKCIIOPTA POCCUMCKON MTPOAYKIIMU HA BHEIITHUE PHIHKU;

— YBEJIMYEHUE HWHBECTULUMNA B OPUEHTUPOBAHHBIE HA BHEIIHUE pPBIHKU
nepepadaThIBarolUe IPOU3BOJICTBA;

— COKpalIlaeTcs J0J1sl MpoAaxk JecoMaTepruagoB Ha BHYTPEHHEM PhIHKE B CBS3U
C MaJICHUEM IUIATEKECITOCOOHOIO CIIpoca.

Ha ceronnsimiauii neHb OOJIBIIMHCTBO MPEANPHUATUHN JiecoTnepepadaThIBaIONIEH
MIPOMBIIICHHOCTH UIYT BO3MOXHOCTH YCHJICHUSI CBOEH JI0JIM Ha BHEIIHUX PHIHKAX.
DTOro MOXHO JIOCTUTHYTh IOCPEACTBOM HApAIIUBAaHUA MPOU3BOACTBEHHBIX
MOIIIHOCTEH, MMOMCKA HOBBIX PHIHKOB COBITa, BHIBO/IA HOBBIX MPOAYKTOB. BHYTpeHHMI
PBIHOK JIs1 KCTIOPTEPOB JIECOMPOTYKIIUH OCTAETCSI MAJIONPHUBIIEKATEIIbHBIM.

ACTpaxaHCKUW PETHOH SIBIISIETCS OJIHUM W3 IIYHKTOB JKCIIOPTa POCCUMCKUX
JecoMarepuanoB B aapec MpaHa, 1 OJHOBPEMEHHO C 3THUM, TPAH3UTHBIM y4aCTKOM
MTK «Ceep-tOr». Ilonnas peanuzanus npoekra no cozganuto MTK «Cesep-IOr»
MpenoiaraeT ero MpoTsKEHHOCTh okoyio 4,5 Teic. kM oT Cankrt-lIletepOypra mo
nopta bennep-Ao66ac. [Ipu atom mo Tepputopun Poccum mpoxoaut okoiso 33-35%
Bcen bl MTK «Ceep-1Or».

Eme omaum mpeumymiectBoM peanm3annu npoekrta co3panuss MTK «Cesep-
IOr» sBnsercs cokpamenue Ha 800 kM cyxomyTHoro mytd u3 EBpombl 10
Nuaniickoro okeaHa B CpaBHEHHH C JICHCTBYIOIIAM MOPCKUM MapupyToMm. [Ipu sTom
xene3Hoiopoxkubie nepeBo3ku nmo MTK «Ceep-FOr» mo3BOAST COKpAaTUTh BpeMmst
TPAHCIIOPTUPOBKH Ha 20 CYTOK IO CPABHEHUIO C MApUIPyTOM, IPOJIETAIOIINM YEPE3
Cysukuii KaHal, a 3TO, B CBOIO OY€pE/lb, MPUBEIET K COKPAILECHUIO TPAHCIOPTHBIX
uznepxkexk Ha 10-15%. Takum oOpazom, oTMmeuarotcst Takue npeumyiiectBa MTK
«CeBep-IOr» mo cpaBHeHHMIO C BOAHBIM TnyTeM uepe3 CysUKuid KaHal, Kak
YBEIIMUYEHUE CKOPOCTU JIOCTaBKU TPY30B, HAJEKHOCTh TMOTOAHBIX YCIOBUH,
MHOTOBAapUAHTHOCTh MapIIpyTOB U CIIOCOOOB TOCTABKH.

Baxnoit ocobernocteio MTK «CeBep-1Or» siBisieTcss ero BO3MOXKHOCTb OBITh
BOCTpEeOOBAaHHBIM HE TOJBKO JJIsi TPY30BBIX NEPEBO30K B HarpaiieHuu «EBpoma —
A3us», HO U 1T 00CITY>)KHBAHUS PETHOHATBHBIX TPY30MTOTOKOB.
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Cnenyer taxke ykaszarb, 4To MTK «CeBep-lOr» cmocoben obOecnieunTtsh
HauOONbIIyI0 3(P(EKTUBHOCTH, MEPEBO30YHOIO Ipollecca BBUAY TOrO, YTO
NEPEBAJIOYHBIE IMYHKTBl W TEpEcedYeHus ¢ cymecTByromuMu nytsmMu 1 MTK
(mampumep, TPACEKA, TpaHca3uaTCKHME KOPHAOPHI) IIO3BOJIIOT TIEPETPY3UThH
TOBAPHI U HAIIPABUTh X HA 3aIa]l NI BOCTOK OT KOPUIOPA.

Emie oiHOM BO3MOKHOCTBIO KOPUIIOpPA SIBISIETCSL €r0 CIOCOOHOCTh 00ECIEeYUTh
CKOPOCTHBIE TPAHCKOHTUHEHTAJbHbIE MTEPEBO3KHU IPy30B B 00beme oT 20 10 50 MuIH.
TOHH B rojJi. O0ecrneueHue cxKaTbIX CPOKOB MEPEBO3KU TPeOyeT MPUMEHEHHUSI Ha BCEM
MPOTSKEHUH KOPUAOpPAa MHTEPMOJAIBHBIX TEXHOJIOIMH, BEAYIIUX K MAKCUMAaJIbHOMY
COKPAIIEHUIO TONOJHUTEIBHON 00pabOTKH rpy30B IO IMyTH CIEAOBAHUS.

Ontumuzanusi  [UIAHUPOBAHWSL ~ MApUIPYTOB W KCIOJIb30BAaHHUS — MapKa
TPAaHCIOPTHBIX CPEACTB HMEET CYLIECTBEHHOE 3HAYEHHWE [UJISl  IOBBIILICHHUS
3$(HEKTUBHOCTH  JIOTUCTUYECKHUX CUCTEM  MNPEANPUATHIA. OnTumuzanus
IJIaHUPOBAaHMST ~ oOecrieunBaeT  HauOoyiee  palMOHAIIBHOE  HCHOJb30BAHHE
TEXHUYECKUX PECypCOB, CHIDKEHHE CE€0ECTOMMOCTA TEPEBO30K, IOBBILICHUE
NPUOBUIBHOCTH, TIO3BOJIACT MNPEANPUITHIO THOKO M B MHUHUMAJIBHBIE CpPOKH
pearupoBaTh Ha MOCTOSHHO W3MEHSIOLIMIKCS CIPOC HA MEPEBO3KH [3].

BBuny toro, uto pazsutue MTK «CeBep-lOr» Henz0exHO MpUBEAET K POCTY
ToBapoobopota Mexnay Poccueit u HpaHom, Kkak OJHOTO U3 TJIABHBIX
BHEIIHETOProBbIX mapTHepoB P®d, a Ttakxke Toro (akra, 4TO J€COMATEPUAIIBI
3aHUMalOT BECOMYIO JIOJI0 B POCCHUHCKO-MPAHCKOM TOBapooOOpoTe, MpuoOpeTaer
0COOYI0 Ba)KHOCTb BOIPOC TNOBBIIIEHUS 3()PEKTUBHOCTU TPAHCIOPTHBIX CXEM
MOCTaBKU JiecoMareprasoB. OCOOEHHO C y4eTOM YCIOBUH MHOTOBAapHAHTHOCTH
BHUJIOB IIE€PEBO3MMONM NPOAYKUMU pa3HBIMA THUIIAMU TPAHCIOPTHBIX CPEIACTB H
MHO>KECTBOM II€PErPy30YHBIX ITYHKTOB.

IIpu sTOM, crnemyeT ykas3aTh, 4YTO CYILIECTBYIOLIME CTAaHIAPTHBIE METOJIbI
IJIAHUPOBAHMSL ~ TPAHCHOPTHO  —  JIOTUCTUYECKOTO  MpoLecca  MEePEeBO30K
JeCOMaTepUaioB HE  YYMUTHIBAIOT MHOTOBHJIOBOCTM M  MHOI'OBAPUAHTHOCTH
0003HAYEHHOI'0 TIpoliecca, CIEAOBATEIbHO, WX IPUMEHEHHE B COBPEMEHHBIX
YCIOBUSIX HEAOCTaTOUYHO d3(PPEeKTUBHO, a TOCTPOEHHE HOBBIX, 3(P(HEKTUBHBIX
METOJIOB, HEBO3MOXXHO 0€3 NPHUMEHEHHUS MaTeMAaTUYECKOTO MOJACITUPOBAHUS H
IPOrpaMMHUPOBAHUSL.

[Ipy 5TOM, BaXHBIM AaCHEKTOM IIOCTPOEHHUS MATEMaTUYECKOH MOJEIH
TPAHCIOPTHO-JIOTUCTUYECKOTO  TpoIecca SBISETCI HEOOXOJUMOCTh  CO3JAaHUS
JI0OCTaTOYHO MPOCTOM MOJENH, KOTOpas MpU 3TOM Morjia Obl BCe k€ MPUBOJUTH K
KOHCTPYKTHUBHBIM BBIBOJIaM 00 wuccieayeMor cucreme. Mojieiab TpaHCHIOPTHO-
JOTUCTUYECKOIO MpoLecca T0HKHA OTBEYATh CIAEAYIOIIUM YCIOBUSAM:

- MOJEeJNb JIOJDKHA OTpa)kaTh OCHOBHBIE CBOICTBA HCCIEAYEMOrO0 OOBEKTa C
TOYKH 3PEHUSI NHTEPECYIOLIETO NTapaMeTpa Uilu UX TPYIIIbI;

- MOJIENb JTOJKHA OBITh JOCTATOYHO MPOCTA, a PE3YJIbTAThI TOJKHBI ObITh JIETKO
UHTEPIPETUPYEMBI;

- MOJIeJIb IOJKHA OBITh aIallTUPOBAHA MOJT UMEIOIINECS] UCXOIHbIE JaHHbIC;

- MoJedb JOJKHA OBITh JIETKO MOIUGUIMPYEMOM MOJ TOSBICHUEM HOBBIX
JIAHHBIX U CBEJICHUM;

- MOJENb JOJDKHA OBITh COCTaBJIGHA TakK, YTOObI OOECIEUUTh PACUETHI
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HMMEIOLIMMHUCS CpeAcTBaMH [4].

Kak wu3BeCTHO, B pPBIHOYHOM SKOHOMHMKE IIpU IUIAHUPOBAHUM IIEPEBO30K
3aTParvBarOTCsl MHTEPECHl HECKOJIBKUX CYOBEKTOB, UTO IMIPUBOJIUT K BOBHUKHOBEHHUIO
CUTyalluH, [P KOTOPOW OOBEKTOM IEPEBO3YMKA OCTAETCS MapIIPYT M MOJBHUKHOU
cocTaB, paboTaloUMii Ha 3TOM MapuIpyTe, OJHAKO OKOHYATEIbHBIE IapameTphl
IpoLecca JOCTaBKU I'py3a ONPENEIAETCS KINEHTaMU.

[ToaTOoMy, akTyalibHOW mpoOJIeMoOil sBisieTcss (OPMUPOBAHUE KOMIUJIEKCHOMN
JUHAMUYECKONM MOJIENM ONEPAaTUBHOIO IUIAHWPOBAHUS NEPEBO30YHOIO Ipoliecca,
OCHOBAaHHOTO Ha JIOTMCTHMYECKOM TMOAXO0JE, YYUTHIBAIOIIEr0 Kak MHOrooopasue
BapUaHTOB B3aMMOJEMCTBHS IMOCTABIIMK — IMEPEBO3YMK — TMOJy4yaTellb WiId OoJjee
CJIOKHBIX CXEM OpraHM3aliy MEPEBO30K C yYETOM JIOTMCTHYECKUX IOCPEIHUKOB,
HaIpUMep, SKCIEIUIUOHHBIX (PUPM, TaK U TpeOOBaHUS BBIIBUHYTbIE KIMEHTAMH Ha
BpeMs JOCTABKH U MAPTHUIO Ipy3a.

[IpoBeneHHbIN aHANM3 BO3MOKHOCTH NPUMEHEHHS] METOAAa MOJCIMPOBAHUS B
peanu3aluyd  TPAHCHOPTHO-JIOTUCTUYECKOTO0  OOECHEYEeHHs] JIECHBIX  IMPOEKTOB
MO3BOJIWII CJIENaTh CJIETYIOIINE BBIBOIBI.

TpancmopTHO — JIOTUCTUYECKHA TpollecC JOCTABKU  JIECOMATEpUalOB
XapakTepu3yercs:  OOJIbIION  TEePPUTOPHAIIBHOM  pa300LIEHHOCThbIO,  OOJIBILIONA
HOMEHKJIATypOH NPOAYKIMHU, 3aBUCUMOCTBIO OT MPUPOIHBIX YCIOBHM.

TpaHncmopTHO — JIOTUCTUYECKUA MPOUECC JOCTABKUA  JIECHOTO  ChIPbS
IpEeJCTaBIsIeT COOON CIOXKHYIO CHCTEMY, KOTOPOM MpPHUCYIIA CETEeBasl CTPYKTypa U
JUHAMHUKA.

bonpuioe BaMsSHME HA TPAHCHOPTHO — JIOTHUCTUYECKHM IPOLECC OKAa3bIBAOT
MHOKECTBO HEONPEICIEHHOCTEH M CIy4alHbIX (PaKTOPOB, TaKUE KaK CE30HHOCTD,
BUJIbl TPAHCIIOPTHBIX CPEJCTB, KOJICOAHHE 3a11acoB JIECOMPOAYKLIUH, IIEH U Tapu(OB.

TpaHCIOPTHO — JIOTHCTHYECKUI ITPOLIECC SBISAETCA CUCTEMOW U, KaK CIEICTBUE,
o0JaaeT BCEMM XapaKTEPHBIMU JJII HEE CBOWCTBAMH, IO 3JIEMEHTaMU KOTOPOM
HEOOXOJAMMO TIOHMMAaTh ITyYHKTbl 3arOTOBKH JPEBECUHBI, MOTPY3KH, PA3rpy3KH,
CKJIQIUPOBAHMSI, MEpepadOTKH, TPAHCIOPTHBIE CPENCTBA, CPEACTBA MOTPY3KH H
pasrpy3ku, Tmpouyee OOOpyIOBaHHE, CIEAOBATEeNbHO, K  TPAHCIOPTHO  —
JIOTUCTUYECKOMY TPOLECCy, IpU €ro ONTUMHU3ALMUH, MNPEABSIBISAIOT BCE TE
TpeOOBaHUs, UTO U K CUCTEME.

3akJil04ueHue ¥ BHIBOABI.

[enbto (pyHKIMOHUPOBAHUS CHUCTEMBI SIBISETCS MHUHHUMU3ALUS CyMMapHBIX
3aTpaT Ha TPAHCIOPTUPOBKY JIECONPOAYKLIMH, M COOTBETCTBEHHO, IOJIYYEHHUIO
MaKCHUMaJIbHON MPUOBLIM, 00€ LIE€IM B3aMMOCBSI3aHbl M BBITEKAIOT OJHA U3 JPYTOM,
Mozienb 3(P(EKTUBHON TPAHCHOPTHO — JIOTMCTUYECKOM CETH JOJDKHA YUYUTHIBATH
COBOKYITHBIE 3aTpaThl BCEX 3JIEMEHTOB CUCTEMBI.

MatemaTtnueckas MOJIEb AA€T BOZMOKHOCTh MTHOBEHHO OTBEYATh HAa BOIPOCHI,
Ha KOTOPBIE B PEAIbHOCTH MOTPEOOBajCs Obl JOCTATOYHO JJIUTENbHBIN MPOMEKYTOK
BPEMEHU.

CrangapTHble CXeMbl IIE€PEBO3KH JiecomMaTepuanoB Maiod(h(EeKTUBHBI, a
MOCTPOEHNUE HOBBIX, A()QPEKTUBHBIX METOJIOB, HEBO3MOXXHO 0€3 NPUMEHECHHUS
WHCTPYMEHTAPUS JJOTUCTUKH.
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Abstract.

Entry. As part of the writing of the master's thesis, the analysis of the situation of the timber
industry in Russia was carried out. Based on the results of the analysis, the following conclusions
can be drawn: export-import dynamics is expressed in similar trends in all branches of the forest
industry; import volumes of forest products of foreign production are reduced; Russian exports to
foreign markets continue to grow; increased investment in foreign-oriented processing industries;
the share of timber sales in the domestic market is decreasing due to the drop in effective demand.
Astrakhan region is one of the export points of Russian timber to Iran, and at the same time, a
transit section of the MTK "North-South™. Optimization of route planning and use of the vehicle
fleet is essential to improve the efficiency of logistics systems of enterprises. At the same time, it
should be noted that the existing standard methods of planning the transport and logistics process
of timber transportation do not take into account the multi-species and multi-variant of the
indicated process, therefore, their application in modern conditions is not effective enough, and the
construction of new, effective methods is impossible without the use of mathematical modeling and
programming. As is known, in a market economy, the interests of several entities are affected when
planning transportation, which leads to a situation in which the object of the carrier is the route
and the rolling stock working on this route, but the final parameters of the delivery process are
determined by the customers. Therefore, an urgent problem is the formation of a complex dynamic
model of operational planning of the transportation process, based on the logistics approach,
taking into account both the variety of options for interaction between the supplier — carrier —
recipient or more complex schemes of organization of transportation, taking into account logistics
intermediaries, for example, forwarding companies, and the requirements put forward by customers
at the time of delivery and shipment.

Key words: timber industry complex, logistics of forest projects, modeling, timber cargoes,
transportation of forest cargoes
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Aunomauyusn. B cmamve paccmampugaemcsi 6a20HONOMOK, COCMOSAUWUL U3 NAPKA 8A20HO8
PA3IUYHBIX  COOCMBEeHHUK08, npubviearowux ¢ enewnei cemu (BC) na memannypeuueckoe
npeonpusmue. Cneyughuxoti mpancnopmuou 102UCMUKU A615emcs N00a4a npudbI8arUUx 6a20H08
C chlpbeM N0 NO2PY3KY 20MOB0U NPOOYKYULL.

Kax npasuno, s3mo enevem 3a cob60oti 00noaiHumenbHvle RPOCMou, NPesularouue HopMamuesl
HAXOMCOCHUS NOOBUINCHO20 COCMABA BHYMPU KOMOUHAMA OAHHAS CUMYyayusi Npusooum K
CyUjecmeeHHbiM IKOHOMUUECKUM UZ0EPIHCKAM.

Buinonnennolii ananuz nozeonum pazpabomams mMooenb yHKYUOHUPOBAHUS MPAHCNOPMHOLL
cucmemvl 1o 06pabomke 6x005ule20 8a20HONOMOKA.

Knrouesvie cnosa: enewHuli 6a20HONOMOK, 2PY30NOMOK, NPOKAMHbIE yexd, Omepy3Ka
MemanionpoxKama, Mooeib MpancnoOpPmMHO20 0OCIYHCUBAHUSL, OONOJIHUMENbHbIE NPOCHIOU.

Beryniienue.

Jloructuyeckasi cuctema KeJlIe3HOAOPOKHOTO TPAHCIOPTA METAILTYPTrUYECKOTO
NpEANPUATAST ~ HEOOHOPOJIHA: €  OJHOM  CTOPOHBI  INPUCYTCTBYET  CTPOTO
PETIAaMEHTUPYEMBIE TEXHOJOTHMYECKUE LUKIIbI IEPEBO30K KUAKUX METAUIOB U
rOpsiYuX IrPy30B, C APYTrOMd CTOPOHBI MEPEBO3KH MACCOBBIX T'PY30B OTHPABIAEMBIX HA
BHEIIHIOKO CETh U MOCTYNAOIIUX U3 HEE.

['maBHOW  3amauell  JIOTUCTUYECKOTO  OOCITYKMBaHUS B  Ipeaenax
METAJUIypPru4e€CKOro MPEANPUSATHS SBISAETCA JOCTABKa TOTOBOM MNPOAYKLHH
OTIPEJIETICHHOTO BHJIa B HEOOXOIMMOM KOJIMYECTBE B KOHEYHBIM MyHKT MOTPEOICHUS
3a Haumboyjee KOpPOTKHMHM Tiepuoa. TemM cambIM, JIOTUCTHUYECKHUH TMOIXOM K
MOCTABJICHHOM 3a/iaue, YJOBJIETBOPSAET CHOPMHUPOBAHHBIA MApKETUHTOBBIA CIPOC C
MUHHMaJIbHBIMH 3aTpaTamu [1].

Panee, npu opMupoBaHMM COCTABOB MJii OTIPY3KHM TOTOBOWM MPOAYKIIMK Ha
BHEIIHIOD CETh, MPUMEHSIICS, TaK HA3bIBAEMbIA «TPATULIMOHHBIA TOAXOA», MPHU
KOTOPOM KaXJ0€ 3BEHO JIOTMCTUYECKOW LEMH HUMEJO CBOI CHUCTEMY YIPABJICHUS,
OPUEHTUPOBAHHYI0O Ha COOCTBEHHBbIE IeTM U Kputepuu IPYEKTUBHOCTH.
PesynpTpyroniuM marepuanbHbIM TMOTOKOM BCEH JIOTUYECKOM UENHU SIBJISIETCA
BBIXOJTHOM MOTOK MOCJHEAHETO 3B€HA. Ero mapamMerpsl ONpenesitoTcsi HE3aBUCUMBIMU
YIIPABJISIOIMIMMHA BO3ACUCTBUSIMHU, OCYIIECTBISIEMBIMHU II0CJIEIOBATEIIBHO B KAXIOM
3BeHE JIorucThdeckor 1enu. I[IoHATHO, YTO ¢ TOYKM 3peHus oOmux Ienen
YIIPABJIEHUSI OHM SIBIISIFOTCS CIIydyalHBIMU. B pesyibrare, mOJIydYeHHbIE TTOKA3aTelNH,
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Ha BBIXOJI€, KaK MPaBUJIO, TaJIEKN OT ONTUMAJIbHBIX.

B mnocnennee Bpemsi Ha METAJUTypIMUECKUX MPEANPUSTHIX CTalIO0 YACNIATHCS
0OJbIIIOE BHUMAHHME ONTUMHU3ALMM TpH pa3paboTke rpapukoB G(HOpPMUPOBAHUS
BAaroHOMOTOKOB IO MPEANPUATHIO C MPUMEHEHUEM JIOTUCTUYECKOM CHUCTEMBI IS
MUHHUMM3ALUU TPOCTOEB MOJABUKHOTO COCTaBA HA MyTSAX KOMOMHATA.

AnHanu3 Jmrteparypbl. [lpoOimema B3auMOJEHCTBUS TPOU3BOACTBA U

TpaHCIopTa pelianach MHOTUMU HCCJIEI0BATEIISIMU. [TepBoHayanbHO
paccMaTpUBaINCh KOHKPETHBIC CIydyad B3aUMOJCUCTBUS 0€3 ydeTa CHCTEeMHBIX
CBOWMCTB  NIPOMBIIIJIEHHOIO  TPAHCHOpPTAa,  JWHAMUKH  TPAHCHOPTHBIX U

POM3BOJCTBEHHBIX mporieccoB [2]. [locrmeayroiiee pasBUTHE HCCIEAOBaHUI
MPOOJIEMBI B3aMMOIEHCTBHSI TIOIILIO TI0 TTyTH TIOUCKa (POPM U METOJIOB ONTHUMUBAIINH
VOpaBJICHUS  BarOHOMOTOKAaMH C  IEJbI0  TMPUCIOCOOJEHUST K  apUTMHUHU
MIPOU3BOICTBEHHBIX MPOIIECCOB, 3a CUET MepepacnpeiesieHus: BArOHOMOTOKOB. HoBbIe
MOJAXOABl OCHOBBIBAIOTCSI HA JIBYXCTOPOHHEM TIOHMMAaHWHM B3aMMOJICHCTBHSI
MPOM3BOACTBA W TPAHCIOpPTAa C aKIEHTOM Ha aKTHBU3AIHWIO BO3MOYKHOCTEH
npousBojacTBa [3-5]. B mocinemnee Bpemsi HamOoJiee IIMPOKOE PACIPOCTPAHCHHE
MO JIOTUCTUYCCKAE TIPUHITUIBI  yIPABJICHUS] TTOTOKOBBIMH IPOIIECCaMH,
OCHOBaHHBIC Ha (DYHKIMOHAIBLHON WHTETPAIlMM YYaCTHUKOB IPOM3BOICTBEHHO-
TPAaHCTIOPTHBIX ~CHUCTEM, a TaKXKe peanu3alldd pe3epBOB, 3aJIOKCHHBIX B
COTJIaCOBAaHWUU MaTepUATBHBIX UM JIOKYMEHTO-MH(GOPMAIIMOHHBIX IOTOKOB HAa
Pa3JIMYHBIX dTaNax UX MPOXO0xKJICHHUS [6].

IHeab ¥ moCcTAaHOBKA 3a/1a4H.

[lenpro cTaThu SIBIAETCS aHANU3 MPOJBIXKCHHS BHEIIHETO BaroHONOTOKAa B
TPAHCIIOPTHOM JIOTUCTUKE METAJUTypPTHUECKOro TMPEANPUATUS ISl TOBBIIICHUS
3 (PEKTUBHOCTU €ro HMCIHOJIb30BaHUST M MUHUMHU3AIMHM 3aTpaT Ha TPAHCIOPTHHIC
PacXo/Ibl.

3angauu:

®0ITMCATh CYIMIECTBYIONIYIO CXEMY MPOABMKEHHUS BarOHOIIOTOKA TIO
00ecIeueHnto OTIPy3KH TOTOBOM MPOTYKITHH;

e [IPOAHATM3UPOBATH M BBISIBUTH COCTABHBIC DJIEMEHTHI IOTHCTHYECKOTO
00Cy>KUBaHUsI BATOHOIIOTOKOB;

e popMupoBaHUE MOJIETTU TTPOJBUKEHUS BHEIIIHETO BarOHOIOTOKA B
JIOTUCTUYECKON CUCTEME METAJLTYPTHYECKOTO TIPESATPUSTHS.

N3y10:keHHEe OCHOBHOIO MaTepHaJia.

Jloructruyeckoe o0cy>)KMBaHUE METaJUTypPTAYECKOTO TIPS ATPUSTHS
IPEICTABIIICT COOOM CIIOXKHBIA TPOIECC JTOCTABKA TOTOBOW MPOMYKIIMH OT
IIPOU3BOIMTEIS K €€ TIOTPEOUTEIT0, T1e 3aeHCTBOBAHBI BarOHBI Pa3IUIHON (POPMBI
COOCTBEHHOCTH W Pa3IUYHBIX 00BEMOB TepeBO3KH. (51 oOecrieueHrss HOPMAIBHOTO
CTaOMJIBHOTO (PYHKIIMOHUPOBAHUSI TMPOU3BOJICTBA, HEOOXOAMMO 4YETKO HaJaJWTh
B3aMMOJICUCTBHE BCEX YYACTHUKOB TPAHCIOPTHOTO Tpoliecca (MOCTaBIIMK MOPOKHUX
BAaroHOB — JKEJIE3HOJIOPOKHBIN TPAHCIIOPT MPEANPUSITHS — LIEX TPY300TIIPABUTED).

[IpeameTom ucciaenoBaHMs MPUHATHI 11€Xa XOJOJHOIO M TOpAYEro mpokara
METaJUTypruyeckoro KOMOUHaTa, TJie MOorpy3Ka JIMCTOBOTO MpoKaTa MPOU3BOJUTCS B
BaroHbl pa3IMYHBIX COOCTBEHHUKOB (puc. 1).
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YcnoBHble 0603Ha4eHUs: @ - BoaBpart BaroHoB nocne BbIrpy3ku;
“—>  _ IHhOPMALVOHHbIE MOTOKM; @ @ @ - PacopM1poBaHme NOABIKHOTO COCTaBA M0 (HPOHTaM
@ - MpuBbITME NoasMKHOro cocTasa ¢ BC, norpysKku-BbIrPy3Kku1, NoAaYa BaroHOB Mo NOrpy3ky;
Np1emMo-caaTouHble onepaLni; @ @ - Mopava rpyxeHbIx BaroHOB Ha COPTUPOBOYHYIO CTAHLMIO;
@ - Pacnpepenexune nofBuxHOrO CocTaBa o Liexam
kombuHaTa; - OTnpaBneH1e coCcTaBoB C rOTOBOM Npogykumeit Ha BC

Pl/lcyHOK 1. I'Ipleumnmaanaﬂ CXeMa NpoABUXEeHUsA BHELLHEro BaroHONOTOKa BHYTPU MeTanyprm4eckoro kombuHaTa

Aemopckas pazpabomka

PaccmarpuBaemasi cuctema MOpeACTaBIsSET COOOW CIOXKHBIM JTHMHAMUYHBIN
MIPOU3BOICTBEHHO-KOMMEPUECKU KOMILIEKC, XapaKTePHONH 0COOEHHOCTHIO KOTOPOTO
SBJISICTCS. MOOWJIBHOCTh OJHHX OOBEKTOB (JIOKOMOTHBBI, BaroHbl, aBTOMOOWIIN) U
CTalMOHapHble OOBEKTH (TyTeBass WHEGPACTPYKTypa, TPy30Bbie (PPOHTA, IMYHKTHI
peMoHTa U 00CITy>KMBaHUS TIOJIBU’KHOTO COcTaBa). Bce AT 00BEKTHI 11en1ecoo0pa3Ho
paccMaTpuBaTh C  TOYKM  3pEHUS  TOBBIMCHHS  3(PPEKTUBHOCTH  UX
(GYHKIIMOHUPOBAHUSA  KaK  MHUKPOJOTUCTHYECKOM  cucteMbl [7]. MHorumu
UCCIIEIOBAHUSIMU JIOKA3aHO HAJIMYMUE 3HAUYUTENIBHBIX HEMPOIYKTUBHBIX MPOCTOEB
BaroHoB. J[aHHOE yTBEp>KJ€HHUE MOJATBEPKIAETCS TEM, YTO NMPU HOPMAIHLHOM 3aKOHE
pacrpeeneHuss Tpo0DKUTEILHOCTH HaxoxAeHus BaroHoB BC Ha mpeanmpusituu
CpEIHEKBaApaTUYHOE OTKJIOHEHUE nocturaet 15-20% ot cpennero 3HaueHus. Ha
0a30BOM TMPEANPUSATAM CpeAHEe 3HAYCHHE MPOJOJIKUTEILHOCTH HAXOXKICHUS
BaroHoB BC Ha npeanpustuu coctaBisget 15,3, cpeAHEKBAAPATUYHOE OTKJIOHEHHUE —
2,6. Pazopoc mexny t,, - 20 u t;, + 20 paBen 9,2 yacoB — 3TO peanbHBII pe3eps
COKpAaIEHHUs MPOAOIKUTEILHOCTH MaKCUMalIbHOTO MpocTosi BaroHoB BC Ha myTsix
MIPOMBIIUICHHOTO IPEANPUSITHS, 32 CUET MPABUILHOTO MIJIAHUPOBAHUS U YIIPABJICHUSI.

Baronbl, nomajnamonme B TPaHCIOPTHYIO CHCTEMY MPEANPHUSATHS, MTPOXOASAT
MOCJIEAOBATEIBHOCTh  OMNEpalii:  TPAHCHOPTHBIX, MOTPY30UYHO-PA3TPy30UHbIX,
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KOMMEPYECKHUX M Jp. 3a PEIKUM HCKIIOUEHHEM 3TH OIEpaluu NPOU3BOIATCS HE C
€MHUYHBIMUA BaroHaMH, a ¢ TPYIIOil BaroHOB: MOE3/1, COCTaB, Mepeaaya, nojaya Ha
rpy3oBoii  ¢pont. KojudecTBEeHHBI COCTaB TpPyHI  BaroHOB  MEHSETCS:
pachopmupoBanmne, GopMupoBanue, nepedopmupoBanne. Haubonee crnoxHas
TEXHOJIOTHSI TPOXOXKJACHUS BAaroHOB HA MPOMBIIUIEHHOM HPEANpUATAd — 3TO
MOCJIEIOBATEIBLHOCTh JIBYX T'PY30BBIX OIEpaluid: pa3rpy3ka MPUOBIBIIETO CHIPbI U
MOrpy3Ka rOTOBOW MPOAYKIIMH.

[Ipu dpopmupoBanun Moaenu (PyHKIMOHUPOBAHUS TPAHCIIOPTHON CUCTEMBI [§]
OJJHUM W3 BaXXHEWIIMX BONPOCOB SBIISIETCS PACCMOTPEHUE  YIPABIISIOLIUX
BO3JICHCTBHI Ha MEPEMENIEHUE BarOHOB B 3aBUCHMOCTH OT M3MEHEHUsS CUTyallud B
IIPOU3BOACTBEHHOM U TPAHCIIOPTHOM MOJICUCTEMAX MIPEANIPUSATHU.

[Ipouecc ymnpaBieHHsT OCHOBBIBAETCS HAa TOM, YTO MMEETCS KOHEYHOE
MHOXXECTBO TEXHOJIOTMYECKUX IOCIEAOBATEIIBHOCTEN oONepauuid OT MOMEHTa
NpUOBITUSL TPYIIBI BaroHOB JI0 MOMEHTa OTIpaBieHHWS Ha YkKp3amizHuio (VY3).
O6o006meHHbIN oprpad mnepepabOTKU BaroHONMOTOKOB BHYTPH MHPEANPUSITHS HMEET
BU/I, KOTOPBIN MPECTaBIEH HA PUCYHKE 2.

MHTEHCHBHOCTh paccMaTpUBAEMbIX Ha oprpad)e BaroHONOTOKOB ONPEEsIeTCs
00bEMOM BBINIyCKa TOTOBOM MPOAYKIMH M, CIEAOBATEIbHO, OOBEMOM M CpPOKAMH
MO/1a4U CHIPbsI, IOATOMY NEPBUUYHBIMU SIBISIFOTCS Ay U Asc.

OTU J1Ba MOTOKAa B3aMMO3aBUCUMbI, HO YCTAaHOBUTHh (D)YHKIHOHAIBHYIO CBA3b
MEX/1y HUIMH HE MPEACTABISETCS BO3MOKHBIM H3-3a BIMSHUS OOJIBIIOTO KOJUYECTBA
JOTIOJTHUTEIBHBIX (dakTopoB (HaKarIMBaHUE CBIPBS, IPOMEKYTOUHOE
CKJIaAUpOBaHKE U Jp.). [lapamMeTpbl OCTaNbHBIX MOTOKOB ONPEAEIIAIOTCS HCXOAS U3
HEOOXOUMOCTH MAaKCHMaJbHO TOYHO YAOBJIETBOPUTH MOTPEOHOCTH MPOKATHBIX
LIEXOB B «IIOPOKHAKE» JIsl HOTPY3KH FOTOBOM MPOIYKIUU.

BriBoabl.

B nanHO# cTaThe paccMOTpEH MpoLecC OTTPY3KHM METALIONpPOKAaTa B BAarOHbI
Pa3IMYHBIX OMEPATOPCKUX KOMIAHUM, OCYUIECTBISEMbII MOCIIE BBHITPY3KH CHIPbS W3
BaroHOB, MPUOBIBIIUX C BHEUIHEHN CETH.

AHann3om JIOTUCTUYECKOHN TPAHCIIOPTHOM CHCTEMBI KpPYIIHOT'O
METaJUIypTUY€CKOr0 MPEIIPUSATHS YCTAHOBJIEHBI OCHOBHBIE 3JEMEHTHI MOJEIH
TPAHCIIOPTHOTO O0CITYKUBaHUS TPOKATHBIX I[EXOB U CXEMa UX B3aUMOJACHCTBUS.

[Ipennaraemasi MOJIeb MO3BOJISIET 3HAYMTEIBHO YMEHBIIUTh HEMPOYKTUBHbIE
IIPOCTOM MOJIBM>KHOTO COCTaBa HA BHYTPU3ABOJICKHUX ITYTSAX U CHU3UTH TPAHCIIOPTHBIE
3aTpaThl NPEAIPUITHS.
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Abstract.

The article discusses the railcar flow, consisting of a railcars fleet of various owners, arriving
from the external network (EN) to the metallurgical enterprise. The specificity of transport logistics
is the supply of arriving railcars with raw materials for loading finished products.

As a rule, this entails additional downtime that exceeds the standards for locating rolling
stock inside the plant, this situation leads to substantial economic costs.
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The analysis will allow to develop a model of the functioning of the transport system of the
incoming railcartraffic.
Key words: external car traffic flow, cargo traffic, rolling shops, metal rolling shipment,
model of transport service, additional costs.
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CARGO.
AHAJIN3 PBIHKA INEPEBO3OK INTPOEKTHBIX I'PY30B.
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Annomauyun. B pabome paccmampusaromcs meHOeHyuu pocma pa3iudHblX ompacieti
NPOMBIUUIEHHOCIU U CBA3AHHOE C 3MUM PA3eumue NpoeKmos, O/ CMpOUumenbcmeda KOMOpblx
nompeb08anoch UCNONbL308AHUE HOB020 VHUKAIbHO20 000pY008aHUS, OCHO8Y U3 KOMOPbHIX
cocmaenam ne2abapummbvle epy3ul.

Knrouegvie cnoea: npoexmuvle 2py3vi, Hecabapummuvie 2py3vl, UHDpPaACmMpyKmypHbsie
npoeKmbi.

Beryniienue

MupoBasi 3KOHOMHKA MOCIHEAHUX JECATUIETHI HCIBITHIBAET CYIIECTBEHHBIN
CIPOC Ha KpyIHbIE HHGPACTPYKTYPHBIE MPOEKTHI, KOTOPBIE MOTYUUIIU CBOE Pa3BUTHE
B OTpacysiX MPOMBIIIJIECHHOCTH 3aHSATHIX pa3paboTkaMu B 00JacT HedTerazoao0buu,
MPOEKTUPOBAHUHU U CTPOUTEIHCTBE 3aBOJIOB ISl XUMUYECKOH M HEYTEXUMHUECKON
MPOMBINTUICHHOCTH, Pa3BUTUU AJICKTPOIHEPTETUKU M TOPHOAOOBIBAIOMINX TUIAT(HOPM.
MaccuBHBIE KOHCTPYKITUU M KPYIHOTaO0ApUTHBIE HAa3eMHBIC TPY3bl NIEPEBO3ATCS U3
pPa3IMYHBIX MECT B  HECKOJbKO  MEXIYHApOAHBIX IYHKTOB  Ha3HA4YeHUSs
OJIHOBPEMEHHO. DKOHOMHYECKU POCT Pa3BUBAIOIIMXCS CTPaH, CTPaH C MEPEXOTHOM
SKOHOMHUKOW ¥ MOJEpHHU3alus HWHPPACTPYKTYphl B Pa3BUTBIX IKOHOMHYECKHUX
CTpaHax OOBSACHSET MPUMEHEHUE CIEIUATU3UPOBAHHBIX IPOCKTOB, CBS3aHHBIX C
BEIYIIUMHU OTPACSIMU MPOMBIIIIIICHHOCTH.

OCHOBHO# TEKCT

Pa3paboTka M MiIaHUpOBAaHUE MPOEKTOB MEPEBO3KH HErabapUTHBIX T'PY30B C
cepenuHbl-KoHIIa XX BeKa BeJach 3a0JIarOBPEMEHHO U 32 HECKOJIBKO JIET J0 Hayaa
caMOil MepeBO3KU. OTO OBUIO BBI3BAHO HEJOCTATOYHBIMH  TEXHUYECKUMHU
BO3MOKHOCTSIMU TPAaHCHOPTHOTO 00OPYJOBaHUS U TEXHUKH TOTO BPEMEHH IMO3TOMY
OOJIBIIMHCTBO HAYYHBIX pabOT 10 JaHHOMY BOIPOCY IIOCBSIIICHO Pa3BUTHUIO
TEXHUYECKUX U TEXHOJOTUYECKUX CXEM MPHU OPTraHU3AIMH IMEPEBO30K HETa0APUTHBIX
rpy30B Ha pa3IUYHbBIX BHJIaX TpaHCIOpTAa. Tak, HarpuMmep,
pabotsl [lo3aasikoBa B.A., Uepnbimesoit JI.A., Amupoa T.K. [1-3] mocBsimieHb
JETATHPHOMY U3YYEHUIO PA3IMYHBIX TEXHOJIOTHYECKUX CXEM JTOCTABKU HETaOapUTHBIX
IPy30B aBTOMOOWJIBHBIM TPAHCIOPTOM, OJIHAKO OTCYTCTBYIOT TpeOOBaHUS K
IepeBo3ke MOPCKUM TpaHcropToMm. B paborax Ilucapesckoro I'.E. Tpounkoit H.A. u
[TaBnoBa B.B. [4,5] OCHOBHO# aKIIEHT JieJIa€TCsl HE TOJBKO Ha MPUCTOCOOJIEHHOCTh
KEJIC3HOIOPOKHOTO TPAHCIIOPTA K MEPEBO3KE HETa0APUTHBIX TPY30B, HO U PACKPBITHI
TEXHUYECKUE W TEXHOJOTHYECKHWE TIPUEMbl IEPEBO30OK TIPY30B, MPHUBEICH
CpPaBHUTEJIbHBIM aHAJIU3 TIEPEBO30K TPY30B PA3IMYHBIMM BHUIAMU TPAHCIIOPTA,
OJIHAKO TPU TOM HE y4YT€HA BO3MOXKHOCTb HCIIOJB30BaHUS MOPCKOIO TPAHCIIOPTA.
OtenbHOE MECTO OTBEICHO BOIPOCAaM OpraHu3alluud MEPEeBO3KHM HETrabapUTHBIX
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Ipy30B B Y4eOHBIX TTOCOOUSX KaK 3apyOeKHBIX aBTOPOB - bencon /., Yaiirxen /1. [6]
Tak W oTedecTBeHHBIX - A.A.CwmexoB, A.J[. Manos, A.M. OcTpoBCKkuii,
J.W. lanunos, B.B. benenkuii [7,8] u3nokeHbl TEOPETHUECKUE acNeKThl O0e3 ydyera
0COOEHHOCTEH MOPCKOTO TPaHCIIOPTA.

BBuy TOro 4To acmnekThl OpraHU3alMH MEPEBO30K HErabapUTHBIX TPY30B IS
aBHAITMOHHOTO TPAHCIIOPTa OTpPa)K€HbI B Hay4yHbIX paboTax A.H. MaTtoBHUKOBA rie
MpeIoKeHa pa3paboTka METOIUKH MOJICTTUPOBAHUS MOTPY304YHO-
pasTpy30UYHBIX MPOIIECCOB @  Takke pa3paboTaH  MOTPY30YHO-PA3TPy30UHBIN
KOMIUIEKC HerabapuTHBIX TPY30B I aBUANEPEBO30K, a BOIMPOCHI OpraHU3AIHNH
MEePEBO30K HETA0APHUTHHIX TPY30B HA JKEJIE3HOIAOPOKHOM TPAHCIOPTE, MPOOTIEMBI
BO3HHKAIOIINE TPU TIEPEBO3KE TaKUX T'PY30B U MYTH UX perieHusi B paborax P.X.
NmamMeTauHOBa TO  Y4YMTHIBAas HCHOJIB30BAaHUE COBPEMEHHOTO IOAXOJa K
OpraHu3allid MEepPeBO30K B MHTEPMOJAIBHOM M CMEIIAHHOM CETMEHTE C y4acTHEM
BOJIHOT'O TPAHCIIOPTa BO3HHUKJIA HEOOXOJIMMOCTh TaKKE€ PacCMOTPETbh HEKOTOPHIE
OpraHU3alMOHHbBIE ACTIEKThI MEPEBO3KU MPOCKTHBIX IPY30B HA MOPCKOM TPAHCIIOPTE
Y PUMEHUTh HEKOTOPbIE METOJUKHN OpTraHU3allii U TUIAHUPOBAHUS TaAKUX MEPEBO30K
SIBJISIETCSL AKTyaJIbHOM 3a/1aueil.

Modern engineering and innovative technologies

Tadumuua 1.
CpaBHuTe/IbHASA TA0IMIIA UMIIOPTA M IKCIIOPTA MPOEKTHBIX rpy30B U3 Kuras
(B nos1. CIIIA) B ronosom 3xBuBaJienre. /lara spinycka: 23 cenrsiops 2018 r.

Homnaper CIHA (Mnn.)

AHaNOTMYHBIA NEPUOJ POITIOrO
I'on Bcero OkcnopT Nmnopt g;ﬁ;::mﬁ Ir/;);[ioip?n

SKCTIOpT Okcnopt | Umnopt
1982 41,606 22,321 19,285 3,036 -5.5 1.4 -12.4
1985 69,602 27,350 42,252 -14,902 30.0 4.6 54.1
1990 115,436 62,091 53,345 8,746 3.4 18.2 -9.8
1995 280,864 148,780 132,084 16,696 18.7 23.0 14.2
2000 474,297 249,203 225,094 24,109 315 27.8 35.8
2005 1,421,906 | 761,953 659,953 102,001 23.2 28.4 17.6
2010 2,974,001 1,577,754 | 1,396,247 181,507 34.7 31.3 38.8
2015 3,953,033 | 2,273,468 | 1,679,564 593,904 -8.0 -2.9 -14.1
2017 4,107,142 2,263,349 | 1,843,793 419,556 114 7.9

OCOOEHHOCTh CHEUUATU3UPOBAHHBIX IMPOEKTOB B TOM, YTO BOBJICYCHHBIE B
IPOEKT MpoIecchl MOTpPeOOBaly MPUMEHEHHsS YHUKAJIbHOTO O0OOpYyIOBaHMSA Ha
OCHOBE BBICOKOTEXHOJIOTUYHBIX arperatron, y3JI0B U MEXaHU3MOB, KOTOpbIE IO CBOEH
CYyTH TpeOyIoT CHElHAJbHBIX YCJIOBUHM TMEPEeBO3KM HE TMOABEPrasich paz0opke,
JE€MOHTaXy, OTCOEIMHEHUI0O Ha COCTAaBHBIE YaCTH, OJIOKM M MEXaHU3MbI BBUIY
BBICOKOW CTOMMOCTH M YHUKAQJIBHOCTH MPOU3BOJACTBA. OCHOBBIBASCh HA LIEJIECBOM
Ha3HAYeHUH TPY30B, BO3HUKIA HEOOXOJUMOCTh O0OCOOMTH JAHHYIO TPYyHIy B
OTJENBbHYIO KaTETOPHUIO IMOJ Ha3BaHHWEM «IIPOEKTHbIE TIPy3bD» MOJpa3dyMmeBas MOJ
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3TUM TIOHATHEM TMAapTUH Tpy3a KOTOpPbIE COCTOST U3 KPyMHOTraOapuTHBIX,
TSKEJIOBECHBIX, JTTMHHOMEPHBIX MECT, a TaKKe JOPOTOCTOSIIHUX, TEXHOJIOTMYECKU
CJIOKHBIX €JIMHUIL CIEIMATIBHOIO O0OpYJOBaHMS M MAaTE€pUAIOB MpPETHA3ZHAUYECHHBIX
JUIS yJIaJeHHOW COOPKH/MOHTaKa/KOHCTPYUPOBAHUSI B IIPOIIECCE CTPOUTEIIHCTBA
Pa3IMYHOrO pojia MPOEKTOB (3aBO/OB, (habpUK, CTAHIIUN, MOCTOB, MPUYAJIOB, /I
yTel U T.A.) U pACCMOTPETh OPraHU3AIMOHHBIE ACMIEKTHI JIJIs1 OCYIIECTBICHUS TaAKUX
MEPEBO3OK.

CornacHo HanuonaneHomy Oropo cratuctuku Kwurtas tompko 3a 2017
KaJICHIAPHBIA TOJ CYMMAapHBI 00bEM JKCIOpTa TaKUX TPY30B OIleHUBAICA B 383
MJIpA. A0JUIapoB yBeIMUUBIIKCHh HA 11.6% MO cpaBHEHHUIO C MPEAbIAYIIUM FOJ0M U
YK€ TOJBKO 3a mnepBoe moigyroaue tekymero 2018 roga ysemnuumincs Ha 10.1%.
Ilepedyens oTpacieil MPOMBILUIEHHOCTH B KOTOPBIX UCHOJIB3YIOTCS IIPOEKTHBIE TPY3bI
JOBOJIBHO IIMPOK, OJHAKO 3a TOCJEIHHUE HECKOJIbKO NECATUICTUH MOTPEeOHOCTH B
TPAHCIIOPTUPOBKE ISl KOHKPETHBIX OTpaciell MPOMBIIIEHHOCTH POJIOJIKAIOT PACTH
O0onee ObICTpbIMU TeMnamu. OKHAAETCS, YTO IOOAJIbHBIE CHEIUATU3UPOBAHHBIC
MIPOEKTHI JUIsl BETPSIHBIX 3JIEKTPOCTAaHUUN OyayT pactu B Azun, CeBepHOU AMepuke
n EBpone. CtpoutenscTBO sAepHbIX 3aBoAbl B Kutae, Unnnu, HOxHOl AMepuke u
Ha bmxkaem BocToke Takxke OyaeT crmocoOCTBOBATh POCTY TAKOT'O POjia MEPEBO3OK.
Crnpoc Ha BBICOKOTEXHOJIOTMYHOE O0OO0OpYIOBaHHE i TOPHOJAOOBIBAIOIIEH
MPOMBILIUIEHHOCTA  YBEJIIMYMBAETCS  HM3-3a  pacTylled  moTpeOHOCTH B
MeTaJuIoNpoKaTHeIX wu3aenusx. I[lo mporunoszam, k 2035 romy mnotpebieHue
IIPUPOJHOrO Ta3a BO BceM Mupe yBenuuurcs noutd Ha 50%. BrymmrenbHble
00BEMBI 3amackl cianueBoro rasa B CoeauHeHHbIx LlltaTax Takxe SIBISIOTCS OJIHUM
U3 Haubosee NEepCrEeKTUBHBIX (DAKTOPOB, KOTOPBIE CIEAYET YUUTHIBAThH, MOCKOJIBKY
3J1eCh TaKKe HaOII0/1aeTCsl XapaKTEPHbIN CIPOC HA MIPOEKTHBIE TPY3HI.

IIpOEKTHBI Tpy3 MOMKET COCTOSATH M3 HECKOJBKUX NapTH EJUHUYHBIX
OTIIPaBJICHUN, HO MOXET W OXBaThIBaTh MIMPOKHHA JHAMa30H, Kak IO O0BeMy
MEPEBO3UMBIX T'PY30B, TaK M IO CTOMMOCTH. DTO MOET O3HAauyaTh YTO C LIEJIBIO
peanu3aluy OJHOIO0 KOHKPETHOI'O IMPOEKTa OJHO WM HECKOJBKO IPY30BBIX MECT
000pyOBaHUsl TPAHCHOPTUPYIOTCS M3 NYHKTa A B NYHKT b WM B HECKOJIBKO
Pa3IMYHBIX IYHKTOB HA3HAYEHHUS OJHOBPEMEHHO B TEUEHUE ONPEIEIEHHOT0 IEPHOIA
BpeMeHu. O0OpyIOBaHKE U MAaTEpUaIbl MOTYT IIOCTABIISITHCS KaK IO BCEMY MUPY, TaK
U Ui pa3paboOTKU OJHOTO ONpPEAENICHHOrO MPOEKTa B MaciiTtabax OTAEIbHO B3STOU
CTpaHbl, MOXET M BKIIOYAaTb HHTEPMOJAIbHbIC IEPEBO3KU C HCIOIb30BAHUEM
aBTOMOOUJILHOTO WJIM KEJIE3HOIOPOKHOTO TPAHCIIOPTA, MOTYT OBITh 3a/1€MCTBOBAHbBI
BCIIOMOTATENbHbIE KpPaHbl, MOPCKHE WM PEUYHbIE CyAa, TPAHCHOPTHI U OapKH.
[lepeBo3ka Takoil Tpynmbl I'Py30B MOKET OCYLIECTBISATHCA CMEUIAHHBIMH BHUIAMHU
TPAHCIOPTA, KaK Ha BHYTPEHHEM PBhIHKE, TaK W JJI1 MEXAYHapOaHOM Toprosiu. Tak
KaK TpPaHCIOPTUPOBKAa TMOJOOHBIX TIPY30B  IMOCPEACTBOM  aBTOTPAHCIIOPTA,
KEJIE3HOJOPOKHOTO WJIM aBHATPAHCIOPTa ABJISETCS B psAle clydaeB JiMOO
3aTPyAHUTENIbHBIM, JOPOTOCTOSIIIIMM U MOAYAC U TPYAHOOCYIIECTBUMBIM MPOLIECCOM,
a ecid BOOOINE TOBOPUTH O TPAHCKOHTUHEHTAJIBHBIX IMEPEBO3KaxX, TO HMEHHO
MOPCKHE TEPEBO3KH — CaMblid JIOCTYMHBIA U BMECTE C TEM SKOHOMHUYHBIA CIOCOO
TPAHCIIOPTUPOBKU MPOEKTHBIX TPY30B, KOTOPBIE U SBIIAIOTCS OCHOBHBIMU OObEKTaMU
NEePEeBO30K JAHHOTO BHJAa TPAHCIOPTA HA CETOAHSIIHUI JeHb. UTO KacaeTrcs camoro
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MOPCKOTO TPAHCIOpPTa TO 3/IeCh BeAyLUMM MOPCKMM NEepeBO3YMKOM MNPOJOJIKAET
octaBaThcsl KoMianus Maersk, 1o7st ppiHka KoTopoii cocrasiser 15%. Bropoe mecto
3anuMmaet kommanus «Mediterranean Shipp.Co», mons peiaka 13%. Tpetbe mecTo-
«CMACGM Group» ¢ noneit 8%. 1 nanee 10 kpynHelmmx GupM KOHTPOIUPYIOT
60% MHPOBOTO PHIHKA.

Iuarpamma 1.3.  CTpyKTYpa MeMAyHapOAHBLIX MOPCKHX Nepesasok, 2014 ron

3epHo
Fas n XMMHYEeCKHE NPoOgYKTh -

6% N

Haqrurzznrﬂ‘lhl —\( * Chipana HedTh
i 17%

HenesHan

pyna
13%

Hemouste: Cewpevapuar {HKTA L va ocioee Clarksons Research, Seabarne lrade Momitor, 2(5), May 2015

Cornacuo npenaputenbHbiM orieHkamM FOHKTAJI, 06beM MUPOBBIX MOPCKHX
nepeBo3ok yxe B 2014 rony ysemmuwnica Ha 3,4%, T.e. Tak Ke, KaKk U HMeEI
TeHaeHuoo pocrta B 2013 romy. B uyacTHOCTH, H0JiE CyXHX MAaCCOBBIX TI'PYy30B
coctaBisieT 15% 4YTO COM3MEPUMO KOHTEWHEPHBIMHU II€PEBO3KAMU M IPEBBIIIACT
JIOJII0 CyXUX HABAJIOYHBIX TPY30B TaKUX KaK yrojib, pyAa U JOJIIO MPOYUX CYXUX
IPy30B 3TOM cermMeHTe. Takum o0pa3zom 00beM MepeBOo30K Bo3poc Oosee yeM Ha 300
MIH. T 10 9,84 Miupa. ToOHH. DTa JUHAMHKa ObLIa OTMEYCHA B KOHTEKCTE TaKHUX
(bakTOpoB, Kak: a) 3aMeJJICHHME pPOCTa B KPYIHBIX Pa3BUBAIOMIMXCA CTPaHAX C
dbopmupyroIencs pPHIHOYHON YKOHOMHKOM; b) CHIKeHHE IIeH Ha He(Th M BBOJ B
AKCIUTyaTalio HOBBIX HedTenepepadbaThIBAIOMIMX MOIIHOCTEH; U C) MEIJICHHOE U
HEPaBHOMEPHOE OXXHUBJICHUE OKOHOMHUKH B PAa3BUTHIX CTpaHax. 3HAYNUTEIHLHOC
YBEJIMUECHHUE KOJMYECTBA pa3pabaThIBAEMbIX M CTPOSIIMXCS IMPOEKTOB MOOYIUIIO
BEIyIIME MHUPOBbIE KOMIIAHUM HCKaTh HaubOosiee A(PEeKTUBHBIE  METO/bI
TPAHCTIOPTUPOBKHA TPY30B JUIA CTPOUTEIBCTBA TAKUX IPOCKTOB, ITOCKOJBKY,
MPUCTYIasi K KPYIMHBIM W JIOPOTOCTOSIIAM TIPOCKTHBIM TPY30BBIM OTICPAIIHSIM,
MIPOTIOPITMOHAIEHO BO3PACTalOT U COOTBETCTBYIOIME PUCKHA BO BpPEMSI MPOBEICHUS
aTuX omnepanuii. [lepeBo3ka MPOEKTHBIX TPY30B OTHOCATCA K YHCIYy Haubosee
CJIOHBIX U TPYJOEMKHUX.

3akJ/il0ueHue U BbIBOAbI.

B cratbe paccMOTpeHbl OpraHM3allMOHHBIE ACTIEKTHI IMEPEBO3KU MPOEKTHBIX
IPy30B Ha MOPCKOM TpPAHCIOPTE W TMPUMEHEHHE METOJUKH OpraHu3alud Hu
IJIAHUPOBAHMS TaKMX TMEPEeBO30K. Tema akTyalibHa, MOJTBEPXKIAACTCS HaJIUYHEM
MyOMUKaIMii W pa3BUTHEM HAyYHO-TEXHUYECKOTO TMpOrpecca B TIPOM3BOJCTBE
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YHUKaQJIbHBIX TPOEKTHBIX Tpy30B. OpraHu3zanusi MEPEeBO3KU MPOEKTHBIX TIPYy30B
BKJIFOUAET B CEOsI psii OCHOBHBIX OMNEpaIfil: TaKhe KaKk KOMIUIEKC MOATOTOBUTENIbHBIX
MEPOIPUATUNA, OpPraHU3alMI0 MOrPY30YHO-Pa3rpy304YHBIX paboOT, MEpPEeBO3KY U
xpaHeHue. Tak npenBapuTeNbHOE MJIAHUPOBAHUE SIBJIACTCS PELIAIOIINM HAa4YaJbHBIM
iarom, JieTajiabHasi IpopadoTKa KOTOPOTO BEJIET K YCIEIIHOMY OCYIIECTBICHHUIO BCE
LIETIH MOCJIEAYIOINX ITAINIOB TEPEBO3KH.
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