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BO3MOXHOCTH UCITOJIb30BAHUSI MAPKETHHI'OBOI'O ITIOJAXOJIA B YIIPABJIEHUHA
CTEUKXOJIZIEPAMM ITPOEKTA

YepHoodaesa I'.E.

KaHOUOam 3KOHOMUYECKUX HAYK,

Omckutl eocyoapcmeennviil yrusepcumem um. @.M. Jlocmoesckoeo,
644053, Poccusi, Omck, ni. Jluykesuua 1

Abstract

Project stakeholder management is a complex and significant functional area of a project. The article identi-
fies and substantiates six functions for managing project stakeholders that have the maximum optimization poten-
tial through the use of approaches, technologies and individual marketing management tools: determining the
composition of stakeholders; defining stakeholder expectations; reconciliation of conflicting expectations of stake-
holders; managing the change in the attitude of stakeholders to the project; formation of the marketing attractive-
ness of the project and its result in the market; integration of project communications.

AHHOTAN NS

VYnpapneHue CTEHKXOAepaMH MPOEKTA SBIJSIETCS CIOKHOIM M 3HAUUMOH (YHKIIMOHAIBHON 00JIaCThIO MPO-
ekta. B craThe ompesesicHbl 1 000CHOBAHBI IIECTh YHKIUN YIPABICHUS CTCHKXOJIepaMu MPOEKTa, 001aaro-
muX MakKCUMaJbHBIM OIITHUMHU3allMOHHBIM INOTCHIHXAJIOM 3a cuér MNPpUMEHCHUA TOAXO00B, TEXHOJIOTHH K OTOCIIb-
HBIX HHCTPYMCHTOB MAPKETUHI'OBOI'O YIIPABJICHUSA: OIIPCACIICHUE COCTaBa CTeﬁKXOHﬂepOB; OIIPCACIICHUC OKHJa-
HUH CTefIKXOJ'IZ[epOB; COTJIACOBAHHUC TMPOTHBOPCUNBBIX O)KI/IJ:[aHI/Iﬁ CTefIKXOH,I[epOB; yIpaBJICeHUC HU3MCHCHHCM
OTHOLICHUA CTCfIKXOJ'I,I[epOB K IMPOCKTY; q)OpMI/IpOBaHI/IG MapKeTHHFOBOﬁ MPUBJICKATCIIBHOCTHU IIPOCKTA U €ro pe-

3yJbTaTa Ha PbIHKE; HHTCTpaliusa KOMMyHI/IKaI_II/Iﬁ IIPOCKTA.

Keywords: MapkeTHHIOBBII IOX0/], TPOEKT, YIIPABICHNUE CTEHKXOIIEPaMH.
Karouesnie ciioBa: marketing approach, project, stakeholder management.

Hcnonb30Banne MPOEKTHOTO YMPaBJICHUS CETO-
JIHSl Bce akTHBHee Habupaetr oOopothl. Llemecoobpas-
HOCTb UCHOJIb30BaHUS IPEAUKTUBHOIO, UTEPATUBHOTIO,
WHKPEMEHTAJIFHOTO U THOKOTO TIOIXOJOB K YIIpaBIe-
HUIO [IPOEKTaMHU YK€ HE BbI3bIBAaET COMHEHUH. B Mupe
HAKOIUIEH OIPOMHBIN HAyYHBIM U NPAKTHYECKUN OIBIT
OpraHu3aluy TEXHUYECKUX aCHEKTOB YIpPaBICHUS
MPOEKTAMH, COCTOSIIYI0 U3 (POPMAaNbHEIX, YIOPSIO-
YEHHBIX M YHUCTO JIOTMUYEeCKUX dacTted. Ho Bce uarie
MPaKTUKa TOMYEPKHYTO JTEMOHCTPUPYET HEOOXO0Iu-
MOCTbH 6onee AKTHUBHOTO pa3BI/ITI/IH TaK HA3bIBAEMOTI'O
«COITMOKYJILTYPHOTO0Y» AaCTeKTa, OMPEEISIONEro mo-
CTPOEHHUE CETH COIMATBHOTO COTPYIHUYIECTBA B HEOI-
HOPO/JIHOM BHEIIHEH U BHYTpeHHEH cpejie npoekTa. Ya-
CTO 3TH aCMEKThl BOCIPUHUMAIOTCS 3allyTaHHBIMHU, T1a-
PagoOKCaTbHBIMU, JIUITHUMH.

MapKeTHHIOBBIM MOAXO0/A B YIPABICHUU MPOEK-
TaM# 00ecIieyuBacT 0oJiee TOYHYIO PeaTi3aluio 00JIb-
IIMHCTBA COLMOKYJBTYPHBIX ACHEKTOB OpraHu3aluu
MPOEKTHOMN JEATENbHOCTH: YIPABIEHUE OXHUAAHUSIMU
KJIIMEHTOB, T'eHepalus Uaei, opraHu3aius B3auMoeil-
CTBUSI CYOBEKTOB MPOEKTA, MEPETOBOPHI, MOJydeHUE

HOJIeP’KKH, MOTHBALMS YJICHOB KOMAaHJBI INPOEKTa,
YIPaBJIEHUE CTEUKXOJIIEPAMH.

Lenbto JaHHOTO HCCIEIOBAHUS SIBISETCS OMpee-
JICHHE OCHOBHBIX BO3MOXXHOCTEW MCTIOB30BaHUS Map-
KETHHT'OBOTO ITOJIX0/a B YIIPABICHUH CTEHKXOIIEpaMu
MIPOEKTA.

CyIecTBeHHBI BKJAL B HW3y4eHHE mpoliIeM
yIIpaBIICHUS CTEUKXOJIIEpaMHU BHECITH KaK OTCUECTBECH-
HBIE, TaK 1 3apy0OexHble aBTophl: P. @puman, k. Xap-
pucoH, A. Xukc, b. ITapmap[1], bepman, C. Korta, A.
Bukc, E. Ixonec [2], C. ®@onteiin, A. Xapman, C.
Imun [3], . HQunec, H. lagaesa [4], C.. ®ypra, T.
Conomaruna, T. Xonma [4]. [IpoGiemMaMu MCTIONB30-
BaHUS MApKETUHTOBOTO TIOX0/1a B YIIPABJICHIH MTPOEK-
tamu 3aHuManiuchk C. [loxonsH, I1. Maromenosa, A.
Mup3zoesa [6,7].

MapKkeTHHrOBBII MOAXO0J OCHOBBIBAETCSI HA BO3-
MOJKHOCTH JIOCTIDKEHHMSI COOCTBEHHBIX IIeJIeH 3a CUET
BBISIBJICHUSI M YIOBJICTBOPEHHUS HYXJI U IOTpeOHOCTEH
CyOBEKTOB, BOBJICUEHHBIX MM BOBIJICKAEMBIX B IIPO-
1ecc gocTmxeHns renn. CTeiiKxonaeps ke B yIpaniie-
HUM MIPOEKTAMH — 3TO JIMIA M OPTaHU3AINH, KOTOPHIE
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aKTHBHO y4YacTBYIOT B NIPOEKTE, MM MHTEPECHI KOTO-
PBIX MOTYT OBITH 3aTPOHYTHI KaK ITOJIOKHUTEIBHO, TAK U
OTPHLIATENILHO B XO/€ UCIIOJIHEHHs WIH B Pe3ynbTaTe
3aBepIieHus npoekra. OHUM TakKe MOTYT OKa3bIBaTh
BIIUSTHUE Ha MPOEKT WJIM Ha €0 pe3yibTathl [§].

MapKeTHHIOBBIH MMOJX0J MO3BOJISIET Oonee 3¢-
(eKTHBHO peann30BBIBATh Clienyonme (QyHKIUU
yIpaBleHUs CTEHKXONAepaMu IPOeKTa:

1. Ompenenenue cocraBa cTelikxonnepoB. Map-
KETHHTOBEIH IMOIXOM MO3BOJAET dPPeKTHBHO (popmMu-
POBaTh CIIMCKH HESABHBIX M XKETAEMBIX CTCHKXOJIIEPOB.
HesBuble cTelikxonnepsl, TpPAAULMOHHO, HE OTHOCATCSA
K TpyNIIE THUHOBBIX (3aKa34WK IPOEKTa, HHBECTOP,
CIIOHCOp, KypaTop NpOeKTa, MEHeKep NpOoeKTa, Ko-
MaH/a IPOeKTa, KOHTPAKTOPBI, CYOKOHTPAKTOPHI, KIIU-
eHThl). HesiBHBIE CTEHKXOJ/IEphl — 30Ha PUCKA JIFOOBIX
npoekToB. He BBIABUB aHHYIO IPYIILY Ha MEPBBIX ATa-
nax MHUIMALUY TIPOEKTa, He ONPE/Ie/IUB CTEIIEHb 3aUH-
TE€PECOBAHHOCTU U CUILy BJIUSHHS, MBI MOXKEM CTOJIK-
HYThCS C UX HETaTUBHBIM BO3JCHCTBHEM Ha 3Tale pea-
mu3anuy. He BBIBICHHBIE MO3WTHBHO HACTPOCHHBIC
HESBHBIC CTEHKXOJIAEPHI TPO3AT TPOEKTY YIyIICH-
HBIMH BO3MO>KHOCTSMH.

HestBHBIME  cTEWKXONIEpaMl MOTYT  SBISITHCS
MPE/ICTABUTEIIN OPTAHOB BIIACTH, B UYbIO 30HY HMHJDKE-
BBIX ¥ IPO()eCCHOHATBHBIX HHTEPECOB MOMNAIALT IPO-
IYKT, pe3yJbTaT WK mporecc npoekra. OOIecTBeH-
HBIC OpraHU3allMd MOTYT CO34aThb KaK MpEHATCTBUA,
TaK U aKTUBHO ITOMOYb B pCain3aliluy MPOECKTa. Ho Tak
KaK CITMCOK MOJOOHBIX OpraHu3aluii B OOJIBIINHCTBE
Cily4qaeB Upe3MepHO BapualeleH, Kak Iopoi U UX WH-
TEpEChl, TO UCIOJIb30BaHNE 0a30BBIX METO/IOB JaXe Ka-
OMHETHBIX MAPKETHHIOBBIX NCCIIEIOBAHUHN YK€ TTO3BO-
JSIET yCHEenTHO (OPMHUPOBATH CIIMCKH HESBHBIX CTEHK-
XOJIZIEPOB M pa3pabaTbIBaTh CTPATEruio YIPaBICHUS
WMH.

Kenaemsle jxe CTEHKXOIIEPI — 3TO MOTEHINAIb-
HbI€ CTEUKXOJIJEPBI, KOTOPhIE B JAHHBII MOMEHT HE
MPOSBIIAIOT HHTEPECA K MPOEKTY, HO UX IIPUBJICUCHUE
MOJKET CYIIECTBEHHO YNPOCTHTh KaK OPraHU3aIHIo,
TaKk M MOCIEIYIONIYI0 pealu3aluio Mpoekra. Mapke-
TUHTOBBI MHCTPYMEHTapuil IO3BOJIIET HE TOJIBKO
OTIPEJIETINTh TAKUX CTEHKXOJIEPOB, HO M pa3paboTaTh
MHCTPYMEHTHI, HallpaBJICHHbIE Ha ()OPMUPOBAHHE TIO-
TPEeOHOCTH y4acTHs B IIPOEKTE 3a CUET MOBBIILICHNS aK-
TYyaJIbHOCTH ITPOEKTA B Ia3ax CTeHKXoiiepa u odecme-
YEeHUs! JJOCTYITHOCTH yJ4acTHs B HEM. MapKeTHHTOBbIE
MHCTPYMEHTHI TTO3BOJISAIOT NMPUBIIEYb CTEHKXONIEpa B
MPOEKT U c(HOPMHUPOBATH BBICOKHH YPOBEHB JIOATIHHO-
CTH K IIPOEKTY, 0OecIeunBaromeil peaan3anno poiIu
MapKETHHTOBOTO a/IBOKaTa MPOEKTA.

JKenaembIMu CTEHKXOJIEpaMU Yalle BCErO SIBIISI-
IOTCS  BBICOKOKBaJH(HIMpOBaHHBIE, o0OIagaromme
YHUKQJIbHBIMH KOMIIETEHIIMSIMH WJICHBI KOMaH/IbI HIIH
MeEHeKepbl NIPOEKTa; HHBECTOPBI, TOTOBBIE y4acTBO-
BaTh B HEKOMMEPUECKHX MNPOEKTAX; MpPEeACTaBUTEIU
o0IecTBEHHOCTH, O0Jsaatomue TpedyeMol pemyTa-
IIMeH JUIs YaCTUYHOTO MM TIOJIHOTO MPUHSATHS Ha ce0st
POIH KypaTOpOB IPOEKTA.

2. OmpenerneHne OXHWIAHWNA CTCHKXOJICPOB.
OCHOBOW MpaBWUJIBHOW OpraHU3alluu JIOO00W Mapke-
THUHT'OBOM JACATCIBHOCTHU ABJIACTCA OIPCACIICHNUE

MMEHHO pEajbHBIX, a HE JICKJIAPUPYEMBIX HYXI U MO-
TpeOHOCTEH Ha YJOBIETBOPEHHE KOTOPBIX OyIeT
HarpaBJjieHa AesATeIbHOCTh KoMIIaHuu. [IpoexTHas ae-
STENILHOCTh HE SIBIISICTCS UCKIIOYeHHeM. VHumupys
MIPOEKT, (opMHUPYsl €ro KOHIENIHI0, Heo0X0IUMO
4ETKO 3a(MKCUPOBATH OXKHJAHUS KaXIOW TPYIIIBI
CTCHKXOJAEepPOB. Beap yCIEIHOCTh IIPOEKTa, B COOT-
BETCTBUM C OCHOBHBIMH CTaHAapTaMH IPOEKTHOTO
YIpaBICHUS, ONPEACISIETCS] HE TOJNBKO IOJIy4EHHEM
pe3ynbTaTa MpoeKTa IpH 3aJaHHBIX OTPaHUYEHHAX 10
Ka4eCTBY, BPEMEHH M OIOJDKETY, HO M YIOBICTBOPEH-
HOCTBIO MHTEpECOB cTeiikxonaepoB. [lpexnae uem
o0ecrieunBaTh yIOBIETBOPEHHOCTD, HEOOXOIUMO BHI-
SIBUTh MHTEPECHI U JIMIIL NTOTOM pa3pabaThiBaTh CTpa-
TETHIO UX YIAOBIETBOPEHHMSI.

3. CornacoBanue NPOTHBOPEYMBBIX OXKHMIAHUM
CTEHKXO0JIepOB. MapKETHHIOBBIN MOJXO0J] MO3BOJISET
o0ecrieynTh HUBEJIMPOBAHHE MPOTUBOPEUHH B 0XKU/IA-
HUSIX CTEHKXOJJIEPOB MOCPEACTBOM HCIOIb30BAHUS
MIOJXOZI0B MapKETHHTOBOTO TOBapHOTO MOAEINPOBa-
HUSI IPOJyKTa poekTa. TpeOoBaHMs CTEHKXOJIIEPOB K
MIPOEKTY U €ro pe3ysbTaTy MOTYT HE IPOCTO HE COBIIA-
JaTh, HO W TIOJHOCTHIO TPOTHBOPEYUTH APYT OPYTY.
VHBecTOphl 3anHTEpEeCcOBaHbl B YCKOPEHHH BO3BpaTa
WHBECTHLUH 1 MaKCUMHU3AINH 10X0a; MEHEKEp Mpo-
€KTa OTCTaMBacT PAaBHOMEPHOCThH MOIOJHEHHs OIOJ-
JKE€Ta NPOCKTa U HE CKIIOHCH, B 6OJ'II)H_II/IHCTBG CJ1y4das,
KEPTBOBATH Tpe6OBaHI/IHMI/I K Ka4€CTBY U CTOMMOCTH
pe3yibpTaTa NpoeKTa pagud YCKOPEHHS BO3BPAaTHOCTH
nHBecTHMi. KomaHIa mpoexra 3aWHTepecoBaHa B
obecrieyeHNN KOM(OPTHBIX yCIOBHHA PabOTEHI, a 3aKa3-
YUK MOXKET (PMHAHCOBO HE MOAJICPKUBATh 3aIIPOCHI KO-
MaHs!. [IpencTaBuTeny opraHoB BIacTH MOTYT TpeOo-
BaTh yu€Ta TEKYIINX WHTEPECOB PETHOHA, a HAEs IPOo-
€KTa MOXeT BOOOIIe HE OpHEHTHUPOBATHCS Ha
obecriedeHre 3((PEKTOB PErHOHATHHOTO ypoBHA. Ko-
OpAMHAIIMIO PAa3HOHAIIPABJICHHBIX MHTEPECOB 3aUHTE-
PECOBaHHBIX CTOPOH MOXXHO 00€CHEeYUTh, KOPPEKTH-
pyq TEXHOJIOTHIO PEaNbHOTO HCIIOIHEHHS MPOEKTa, a
HOPOH ¥ BHOCS N3MEHEHHS B caMy HJICI0 IPOEKTa C I10-
MOIIBI0 MapKETHHIOBOTO MYJIBTHATPUOYTHBHOTO TO-
BapHOT'O0 MOJIENMPOBaHUsA, (HOPMATU3YIOMIETO0 MO 00-
HBIE TTPOIIECCHI.

4. YmupapieHHe U3MEHEHNEM OTHOLICHHS CTEHK-
XOJIIEpOB K NMpoekTy. OTHOIIEHHE CTEHKXOJAEPOB K
MIPOEKTY MOXKET MEHSTHCS M JOCTATOYHO AaKTHUBHO,
BE€Zb TOSIBIISIIOTCSI HOBBIE TIPOEKTHI M OM3HEC-BO3MOXK-
HOCTH, TIpHBIIEKAONIMe OOJbIIe BHUMAHUS U PECyp-
COB; MOTYT OBITh JOIYIIEHBI OIIMOKY YIIPABICHUS IIPO-
€KTOM, M3MEHAIONINE OTHOLIeHue crevkxonnepa. Ho
YCIIENTHOCTh MPOECKTA, KaK YKE OTMEYAJIOCh, 3aBUCUT
OT YJIOBJIETBOPEHHOCTH CTeMKkxonnepoB. [Ipumenenue
WHCTPYMEHTOB MapKeTHHIa MO3BOJSIET (GOPMHPOBATH
CO CTEHKXOJIIEpaMH JI0JTrOCPOYHbIE MAapTHEPCKHUE OT-
HOUIEHHS, OCHOBAHHbIE HAa B3aIMHOM JIOBEPHH, HEIPO-
THBOPEUYNBOCTH IIEHHOCTEH, OTKPBITOCTH KOMMYHHKa-
nuii. MapKeTHHIOBEIM MOIXO0MA MO3BOJISIET O0CCIIeqH-
BaTh JOJITOBPEMEHHOCTh 00s3aTeNbCTB, obecrednBas
HETIPEPBIBHOCTH TPOLiecca COBEPIICHCTBOBAHUS B3aH-
MOOTHOIIIEHHI M JOCTYI K Oojiee MIMPOKHM MaTepH-
allbHBIM M HEMAaTepUAIILHBIM pecypcaM 3auHTEPECco-
BaHHBIX CTOPOH. Peanmaul/m KOHIICTIIIUN MAapKETUHTa
BSaHMOHeﬁCTBHH B YIIPABJICHUH IMTPOCKTAMU ITO3BOJIACT
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BBICTpanBaTh W J(PQPEKTUBHBIE B3aUMOOTHOIICHUS
MEXKIYy HUCIOJHUTEISAMH 3aHHTEPECOBAHHBIX CTOPOH,
YTO CYILECTBEHHO MOBBIIIAET CKOPOCTh M KadeCTBO
MPUHUMAEMBIX IPOEKTHBIX PEIICHUN, CHIXKAET UX PUC-
KOBOCTb.

5. ®dopmupoBaHHE MapKETHHIOBOW MpHUBIICKa-
TEJBHOCTH MPOEKTa M €ro pe3yibTaTa Ha pPBIHKE.
Crelikxonepsl SIBIAIOTCS aKTUBHBIMU TPAHCIISITOPaMU
uH(pOpMAaLUH O IPOEKTE, €r0 Pe3yabTaTe, TEXHOIOTHIX
M y4aCTHHMKaX BO BHEIIHIOK cpexny. [Ipu sToM nepena-
Baemas mH(popMaIs GopMUpPYeT OTHOIIECHHE K IPO-
IOYKTYy TIPOEKTa y HOTCHIIMANBHBIX OTpeOnTENIeH, CTH-
MYJHPYsI HIIH OJIOKHPYS CIPOC Ha Hero. [ eHepupyemast
CTEeHKXOJAepaMy HHPOpMALUsl UMEET U OTJIOKEHHbIC
3¢ EKThI, BEIXOASIINE 32 TPAHHUIBI KOHKPETHOTO IIPO-
exta. Tak crefikxoniepbl (GOPMHUPYIOT NMapTHEPCKUIA
UMHJDK BCEX YYaCTHUKOB IPOEKTa, Mpeaompeneiss
BO3MOKHOCTb UX Y4acTHs B IIOCIEAYIOLIUX MPOEKTaX.

6. HMuterpaumst koMMyHUKanuii npoexta. MHo-
JKECTBEHHOCTh CyOBEKTOB IMPOEKTHOH IESATENbHOCTH,
HOpecnefylomX HOpOoH pa3sHOHANpPABJICHHBIE LENH,
pacnpoCTPaHsIIOT BO BHEIIHIOI U BHYTPEHHIOKI MPO-
EKTHYIO Cpe/ly NpOTUBOpeunBYI0 HH(popMaruro. Takas
HECKOOPJMHUPOBAHHOCTh KOMMYHHUKAIIl HAHOCHT, C
TOUYKH 3pEHHs] MapKETHHIa, CYIECTBEHHBIH Bpes Kak
MPOIIeCCy U pe3yIbTaTy MPOEKTHOM AEATEIEHOCTH, TaK
U KOHKPETHOMY HPEIIPUHIMATEIII0O WM OpTraHU3aIlluH
B IIEJIOM.

OmpeneneHue OCHOBHBIX (DYHKLMWIT ynpaBieHHs
CTEHKXOJiepaMy NPOEeKTa, UMEIOIIMH ONTHMHU3ALHU-
OHHBII MOTEHIUAT B HCIOJIb30BAHUU MAPKETHHIOBOT'O
HNOJXO0Ja SIBJISETCS JIHIIb NIEPBBIM 3TAllOM HCCIIE0BAa-
Hus. [TomydeHHbIE pe3ybTaThl O3BOJSAIOT FOBOPUTH O
BO3MOYKHOCTH MAapKETHHIOBOIl TEXHOJNOTHM3aluu U
OTIepaIMOHANN3AIMN BbIJICNICHHBIX (yHKIMHA. Ha 3To
OyzIyT HanpaBJICHbI HAIIM JTAJIFHEHIIINE UCCIIEIOBaHMS.
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Abstract

Changes of food prices, which assume daily consumption, directly affect the volume and consumption struc-
ture of households, therefore, consumers are sensitive to price changes in these product markets. Among these is
the poultry market, as poultry has a significant share in the structure of food consumption of the population of
Armenia, thanks to its relatively low price and dietary properties. However, the level of poultry self-sufficiency is
quite low in Armenia and the majority of the demand for this product is satisfied by imports, due to which the
world market prices have a big influence on the market prices of poultry. On the other hand, the poultry market of
RA cannot be free from internal inflationary pressures and other economic effects. In this context, in this article,
a comprehensive analysis of price changes and pricing mechanisms in the poultry market of the Republic of Ar-
menia is carried out. In addition to internal and external macro determinants, the micro-factors, influencing the
mechanism, have also been analyzed. In particular, an analysis of cost components has been done to identify

poultry pricing mechanisms.

Keywords: poultry market, chicken price, cost of chicken, level of poultry self-sufficiency, poultry produc-

tion, import of poultry.

Introduction: Meat products have a significant
share in the structure of food consumption of the popu-
lation of the Republic of Armenia (about 23%), of
which poultry is often preferred thanks to its relatively
low price and dietary properties.

Year by year, the supply of poultry, and more spe-
cifically, chicken meat, is growing in Armenia - fluctu-
ating in the range of 40-58 thousand tons in the last 5
years, of which, however, only 20-25% is provided by
domestic production. Thus, the share of poultry imports
in the total supply of poultry in Armenia has always ex-
ceeded domestic production (4.4 times on average)
from 2005 to 2020. The lowest import/ production ratio
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was recorded in 2006 when the import has exceeded the
production more than 2 times, and the highest in 2011
- more than 7 times. The volume of imports has ex-
ceeded the volume of production more than 3 times in
2020, composing 77.5% of the total supply of poultry
(57.9 thousand tons). During the observed period, the
volume of poultry production showed a stable growth
tendency (average annual growth rate - 8.3%) and have
not fluctuated sharply over the years, except for 2009,
when have decreased by more than 30% compared to
the previous year (because of the financial and eco-
nomic crisis). But the volume of imports has shown
highly volatile behavior.

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Production N |[mport

Aggregate supply

e=—The |level of self-sufficiency,%

Pic. 1. Volumes of poultry production, imports, aggregate supply, the level of self-sufficiency in Armenia in
2005-2020 (thousand tons)

As the biggest part of domestic demand for poultry
is ensured through imports, the effect of import prices
on the prices of both domestic and poultry meat prod-
ucts is a fact. Except for import prices, the market
prices of poultry meats are influenced both by supply
and demand factors. Emphasizing the role of poultry
price changes for consumer behavior and the consump-
tion structure, in this research, we aim to reveal the
pricing mechanism of poultry and the factors behind
price changes in Armenia. To do this, we set a task to
study the cost components of both imported and locally
produced poultry assessing the impact of the latter on
changes in sales prices.

Literature review: A comprehensive study of the
poultry market of the Republic of Armenia, particularly
the chicken market, has not been conducted in recent
years, although some issues related to the field have

been addressed in some researches. Research of this
product market was conducted in 2012 by the Center of
Economic Development and Research [1]. The re-
search paper by S.S. Avetisyan and A.V. Grigoryan
(2015) on “Typical features and regulatory structures of
essential food and non-food markets in the Republic of
Armenia” presented methodological approaches of
food market research - referring also to the poultry mar-
ket [2]. As the Republic of Armenia is a member of
EAEU, the trends of the food markets of the member
states of the Union affect the economy of the Republic,
which is being reflected in the behavior of its food mar-
kets [3-4]. In recent years, restrictions imposed by
Covid-19 in all countries of the world have led to both
structural shifts in the economy [5]. The world meat
market has undergone qualitative and quantitative
changes due to fluctuations in supply and demand. In
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the uncertain environment, from the point of view of
food production and consumption risks, the regular
forecasts of the development trends of agriculture, in
particular, of food markets, published by the OECD and
FAO, are valuable [6]. FAO regularly publishes re-
searches on the current state of meat prices and the
world market, as well as the prices in the meat market
and the trends in their change [7-9]. Dmitri Orekhov
and Aleksandr Rogov have studied the possible devel-
opments in the Russian meat market during the pan-
demic, which is valuable from the point of view of our
research, considering that most of the poultry meat is
imported to Armenia from Russia [11].

Research methodology: Because of the low level
of poultry self-sufficiency, the market price of poultry
meat in Armenia is majorly influenced by the world
market prices and their changing tendencies, for that
reason the price changes in the poultry market of the
Republic of Armenia were viewed in the context of in-
ternal and external factors influencing them, and cost
analysis was performed to identify pricing mecha-
nisms.

Poultry imported to Armenia is sold frozen, and
the produced poultry is mainly fresh or chilled. Alt-
hough these two types of poultry are mutually inter-
changeable, they differ in their pricing mechanisms,
production processes, and chain of sales. Therefore,
considering the mentioned differences in the produc-
tion processes of poultry importing and producing com-
panies, poultry sales chains, cost structure, selling price
formation mechanisms were considered separately for
producing and importing companies. In this research,
the chicken market was separated from the poultry mar-
ket, since both in the world and in Armenia, the "Poul-
try" product group is presented in the form of chicken
by about 98-99%, although this product group also in-
cludes other poultry meat - turkey, duck, etc.

The statistical source for the research was the in-
formation bases of the Statistical Committee of the Re-
public of Armenia and State Revenue Committee on the
production of poultry meat, in particular, chicken meat,

6
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Armenia

volumes of import, prices, as well as the publications
of the RA SCPEC of different years, information
sources on world food production and international
prices of the United Nation’s Food and Agriculture Or-
ganization (FAO) [12-16]. The analysis of the poultry
import and production cost structure was based on the
results of a survey conducted among large economic
entities engaged in the import and production of poultry
meat within the framework of this research.

As for the methodology of calculating the indica-
tors used in the analysis, then the total supply of poultry
meat includes the balance at the beginning of the year
subtracted the sum of production during the year for
non-consumption uses (sum of production losses, other
fodder, fodder, and other uses) and the sum of the bal-
ance at the end of the year, and consumption - the dif-
ference between the supply volume and the year-end
balance. The level of self-sufficiency was determined
as the ratio of the difference between production vol-
ume and loss to the volume of food consumption.

During the research, were used mathematical, sta-
tistical, graphical analysis and comparison methods,
statistical analysis of numerical series of indicators, and
the method of correlation.

Analysis: The economy of the Republic of Arme-
nia has a major tendency towards importing poultry,
which is explained by the relatively high prices of poul-
try production in the Republic. Thus, the comparison of
the average prices of poultry producers in Armenia with
similar indicators in Georgia and Russia shows that the
prices of producers in Armenia are incomparably
higher. If in 2006-2008 they were somewhat compara-
ble, in recent years the price gap has widened. In 2019,
the prices in Armenia are more than three times higher
than the prices in Georgia and Russia (pic. 2). Consid-
ering insignificant transportation costs from Georgia to
Armenia and the membership of the Russian Federation
in the EAEU, such a large price difference is somewhat
problematic, therefore, the pricing chain in the poultry
market of RA needs to be thoroughly studied.

2013 2014 2015 2016 2017 2018 2019

Georgia Russia

Pic. 2 Price trend of poultry producers in Armenia, Georgia, and Russia in 2006-2019
(thousand US dollars/ton)

Low level of self-sufficiency and wide import ge-
ography make the market vulnerable to external shocks,
therefore, it is not accidental that in recent years price
fluctuations are often observed in the poultry market of
the Republic of Armenia. Combined with international
poultry prices, in particular EU average poultry prices,

a positive correlation is evident. Thus, if in 2019 the
price of poultry in the EU markets was higher than the
average of the last 5 years, then in 2020 it has sharply
decreased, it was lower than the average of the last 5
years. 2021 was marked by sharp inflation, which in
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July reached 2.1 euros per kilogram [10]. It is the high-
est in the period starting from January 2019 and ending
in October 2021. This tendency is generally reflected in
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the price developments of the chicken meat market of
the Republic of Armenia.
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Pic. 3. Average monthly prices of frozen chicken, chilled/fresh chicken in Armenia from 2015 to 2021
August / 1 kg, AMD /

Chicken meat is imported to Armenia mainly fro-
zen (both whole and sliced), but locally produced
chickens enter the consumer market mainly chilled or
fresh, therefore, we have considered price changes in
this product market for these two product types sepa-
rately. First, we analyze the dynamics of frozen chicken
prices.

As it can be seen in Chart 3, the trend of average
monthly prices of frozen chicken in Armenia is nega-
tive. In 2017-2021 the price ranged from 1445 to 1208
AMD. Moreover, from May 2017 to July 2018, it
showed a downward trend reducing by approximately
13%. However, this trend was not maintained in the fol-
lowing months, and until April 2019 prices began to
rise. Thus, in April 2019, the price of 1 kg of frozen
chicken meat increased by about 9.4% compared to
2018. This can be a result of the growing uncertainty of
business expectations due to political risks. In the fol-
lowing months, prices were decreasing, which contin-

ued until the beginning of the third quarter of 2020, reg-
istering the lowest price in the observed period - 1208
AMD. However, the downward trend of prices has not
been maintained and from October 2020 to the end of
the year prices have risen by about 13%. This was
mainly due to the difficulties of interstate cargo trans-
portation, the war situation, and the expected increase
of import duties from third (non-EAEU) countries. At
the same time, inflationary pressures were maintained
until August 2021, when the price of frozen chicken in-
creased by about 6% compared to December 2020,
amounting to 1445 AMD.

The reasons for price fluctuations are also partly
due to the cost structure of imported meat. Surveys con-
ducted by us among businesses operating in this prod-
uct market show that weighted average purchase prices
are a determining factor in the cost of imported chicken,
making up about 76% of the cost, followed by mainte-
nance and other costs - about 14% and transportation
costs - almost 10%.
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m Weighted average purchase price
M Transportation costs

B Maintenance and other costs

Pic. 4. The structure of production costs of imported chicken meat (frozen)

These three major spending areas are the cost
components of imported chicken meat. According to
the average results of the survey, in 2020, the cost price
decreased by 7.4% on average compared to the previ-
ous year, which had negative benefits from the latter
components ~ chicken purchase price - 8.3 percentage
points, storage costs - 7.2, and positive contribution -
transportation costs - 8.1 percentage points. The latter
is explained by the difficulties related to cargo trans-
portation and the increase in transportation costs due to
the Covid-19 pandemics.

At the same time, according to the results of the
survey, the cost of 1 kg of chicken meat imported to the
warehouse in 2020 was about 600 AMD and the aver-
age retail price was twice higher. Custom duties are a

significant factor in the retail selling price of imported
chicken if the import is made from non-EAEU member
countries. If we take into account that in 2020 only
15.5% of imported poultry meat was imported from
EAEU countries (particularly from the Russian Feder-
ation) and the rest - from non-EAEU member countries,
in the coming years the prices of poultry should in-
crease because of the increase of customs duties. In
2020 29.4% of the total volume of imports came from
Ukraine (pic. 4), 25.4% from the USA, 15.3% from
Georgia, etc. As we can see, the major suppliers of
poultry are third countries, some imports from the
EAEU countries are made only from Russian Federa-
tion.

Begium; 3,00 _Others; 3,70

Germania; 5,00 |
UK; 2,70 ___

USA; 25,40

Ukraine; 29,40

Russia ; 15,50

Pic. 4. Structure of poultry imports by countries in 2020

The level of concentration of the frozen poultry
import market is a factor in raising the price of frozen
chicken. In 2018-2020, the number of economic enti-
ties operating in the market fluctuated between 50%
and 54%, of which the total shares of the top 3 in the
market by years amounted to 63%, 69%, and 65%. The
significant impact they have on the market in practice
allows them to impact the market price. The price trend

of locally produced chicken is generally correlated with
the price of imported meat, although the fluctuations
are sharper. From 2017 to mid-2018 the 9% decline was
followed by a sharper increase, which continued until
April 2019, when the price of the chicken increased by
about 22% and amounted to 1643 AMD. From May
2019 to July 2020 the prices decreased by about 33%,
registering the lowest price in July - 1237 AMD per 1
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kg. From August 2020 inflationary pressures intensi-
fied again persisting until August 2021, when the high-
est price of the product was registered in the observed
period - 1661 AMD per 1 kg. Thus, in the observed pe-
riod, the price of fresh chicken meat increased by about
13% - from 1472 drams in January 2017 to 1661 drams
in August 2021 (an increase by 13%, Chart 2). At the
same time, locally produced chicken in 2020 was about
12% more than the price of imported chicken. Despite
this, locally produced chicken is competitive in the
market and is in consumer demand. This is evidenced

21 2807

i Feed component
wSalary
miSalling expenses

i Depreciation
miOther costs

i Cost of daily chicken

by surveys, according to which locally produced
chicken meat is superior in quality to imported chicken
meat.

Analysis of the cost structure of locally produced
chicken shows that about half of it is the fodder com-
ponent. Meanwhile, farms mainly use sunflower oil,
corn, soybeans, wheat, etc., which are imported in
whole or in part. The cost of a day poult consist around
12.5%, utilities - 11%, salary - 8%, depreciation - 5.9%,
administrative expenses - 5.4%, percent in the ex-

penses.

lal Utility expenses
# Administrative expenses
mlVeterinary-sanitation costs

Pic. 5. The structure of the cost price of locally produced chicken meat in 2020

To clarify the reasons for the changes in retail
prices during the considered period, the contributions
of changes in the cost of individual components of cost
were assessed. As a result of the estimates, from 3.96%
increase in the cost price compared to the previous year,
direct expenditures contributed by 2.88 pp., and the in-
direct expenditures - by 1.08 percentage points. The

biggest positive contributors were the fodder compo-
nent (4.27pp.) and utility expenses (2.92pp.), and the
negative contributors were the cost of a day poult (-2.
83pp.) and wage expenditures (-2.52pp.). As for indi-
rect costs, sale costs had a positive contribution (1.
26pp.), and administrative costs — a negative contribu-
tion (-0.19pp.).

Table 1
Contributions of individual components to the change in cost, percentage point

2020
Direct costs, including: 2.88
Cost of a day poult -2.83
Feed component 4.27
Utility costs (electricity, heating, water 2.92
Salary -2.52
Veterinary sanitation -0.42
Depreciation 1.44
Other costs 0.02
Indirect costs, including 1.08
Administrative expenses -0.19
Selling expenses 1.26
Cost of 1 kg of chicken meat 3.96

The contribution of costs to the change in the retail
price is 2.9 percentage points. The cost of locally pro-
duced chicken in 2020 was about 786 drams, which is
almost 30% higher than the cost of imported chicken
meat. Given that local producers sell mostly fresh
chicken, in the face of such a significant difference in

cost, it becomes clear that imports are more economi-
cally viable. In the case of fresh chicken meat, this dif-
ference in cost is partially offset by the difference in
price, the average price of locally produced fresh
chicken was about 12% more expensive than frozen
meat.
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This circumstance may be conditioned by the vol-
ume of chicken imports, up to 3 times exceeding the
local production. Under these conditions, local produc-
tion farms focus on the quality of chicken meat, due to
which there is persistent consumer demand.

As chicken has been heavily imported from the
United States and Ukraine in recent years, it can be as-
sumed that the main factor driving changes in chicken
prices under other equal conditions is domestic prices
in the international market. However, the simultaneous
change in the prices of local and imported chicken meat
indicates their interchangeability, and the gradual dy-
namics indicate high sensitivity to the development of
internal and external macro-environments.

Today there are full preconditions for the develop-
ment of the sphere in our economy. First, the ever-in-
creasing demand for poultry in the economy, the ex-
tremely low level of self-sufficiency make the market
quite attractive and profitable. An important factor is
that, unlike many poultry products, consumers prefer to
buy local products on equal terms. This in itself is a se-
rious competitive advantage for the local producer. On
the other hand, according to the tariff change schedule,
which is presented on the official website of the Eura-
sian Economic Commission, the customs duty on poul-
try imports should have increased from 22% to 50% by
2021, but within the quota, it increased by only 3 per-
centage points to 25 %. Since 2022, the customs duties
on chicken imports from third countries will increase to
80%.

It is not clear what the quota threshold will be,
what customs duties will be set within it, but it is obvi-
ous that in the conditions of the above-mentioned
changes in conditions, poultry production in Armenia
will become quite attractive.

Conclusion: In general, we can say that poultry
prices in Armenia show a highly volatile behavior, due
to changes in the cost and structure of the cost, as well
as systemic risks of the macro-environment, which
forces manufacturers and importers to increase over-
lays. It is clear from the comparison of the cost of im-
ported frozen chicken and the cost of locally produced
frozen chicken, that local production is significantly
more expensive than imported ones. Naturally, this af-
fects the retail price, which is not proportional to the
years and according to the method of sale. The biggest
difference in selling prices is in the case of wholesale
and the importer is in an indisputable advantageous po-
sition, the import overhead is twice as large as the pro-
duction overhead, making imports more economically
viable.

We state that the factors causing fluctuations in the
price of chicken meat in the country during 2019-2020
are the changes in the cost price of chicken meat, the

degree of centralization of the import market, the im-
port customs duty, as well as the systemic risks of the
economy.
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Abstract

The necessary condition for development and implementation of effective monetary policy is a better under-
standing of crediting and formation of debt load at the level of companies as this indicator is an important tool for
ensuring the bank system’s resilience and can be a leading indicator for bank crisis. The high level of debt load
decreases the options of the Central Bank of the Russian Federation to have an effective impact on economy,
consequently, it must be considered when making decisions in monetary policy. Due to this the complex analysis
both of credit indicators and indicators of debt load of the enterprise is important. The objective of this article is
to analyze the current approaches to debt load management of the enterprise, interaction of real economy and
banking sector of the region in this area, development strategies on the basis of this analysis to improve their
performance.

AHHOTALUA

HeobxonuMbIM ycItoBHEM 1S pa3paOOTKU U peann3anui 3PPEKTHBHOHN JEHEKHO-KPSTUTHOHN MOTUTHKH SB-
JIACTCA FJ'Iy6OKOG NOHMMAaHHUC NPOLCCCOB KPECAUTOBAHUA N (I)OpMI/IpOBaHI/ISI HOHFOBOP‘I HArpys3Ku Ha YPpOBHC KOMIIA-
HHﬁ, TIOCKOJIbKY ITOKa3aTe/Ib I[OJ'IFOBOﬁ HarpyskKu ABJIACTCA BaAXKHBIM MHCTPYMCHTOM o6ecnequH${ yCTOﬁ‘IPIBOCTH
0GaHKOBCKOM CHCTEMBI M MOXKET CITYXKHUTb ONEPEKAIOIINM HHIUKATOPOM AJIsI 0AHKOBCKUX KPHU3UCOB, BEICOKUH ypoO-
BEHb JIOJITOBOI Harpy3KH ocnabdisier Bo3MoxkHocTH banka Poccuu oka3biBath 3¢ (GeKTHBHOE BO3EHCTBHE HA KO-
HOMHKY, CJIEIOBATENILHO, JIOJDKEH MPUHUMATBCS B pacyeT MPH IPHHATHH pelleHni B cepe AeHeKHO -KPeAUTHOM!
IIOJIMTHUKHU. H03TOMy BaXXHBIM NIPEACTABJIACTCA KOMIIJIEKCHBINA aHaJIN3 KaK KPEAUTHBIX HOKaSaTeJIeﬁ, TaK U UHIU-
KaTOpOB JIOJITOBOM Harpy3ku npeanpusatui. L{ens qaHHON 3akioyaeTcs B aHalIM3€ CYIIECTBYIOUIUX MOAXO0/0B K
YIpaBJICHUIO JOITOBOM HArpy3KOi MpennpusaTHii, B3aNMOACHCTBHS pealbHOTO U OAaHKOBCKOTO CEKTOPa pernoHa
B I[aHHOﬁ C(I)epe, pa3pa60TKa Ha OCHOBC 3TOI'0 aHaJIM3a KOMIUICKCA MEP MO COBCPIICHCTBOBAHUIO UX q)YHKLlI/IOHI/I—
PpOBaHuA.

Keywords: debt, debt load, capital structure, bad debt management.
KiroueBble cjioBa: JIONT, AOJNTOBas HAarpy3ka, CTPYKTypa KamuTaja, peryJupoBaHHe MpoOIeMHON 3a0I-
JXKEHHOCTH.

[Toxa3zaTens ypOBHS AOITOBOI HATPY3KHU SABISAETCS
BaXHBIM MHCTPYMEHTOM OOECTIEYCHHUSI YCTOMIMBOCTH
0aHKOBCKOW CHCTEMBI H MOXKET CIYXHTh OIEpEKaro-
MM MHAWKATOPOM JUIsi OAaHKOBCKMX KPH3HCOB. YPO-
BEHb JOJITOBON HAarpy3KM TakKe BIHMAET HA KOJIeOaHus
B PEAbHOM CEKTOPE SKOHOMMKH. BbIcOkas nonrosas
Harpy3ka KOMIIAaHUH MOXKET NPUBOJUTH K 3HAYMMOMY
YXYIIEHNI0 (UHAHCOBOTO COCTOSHHSI KOMIIAHMH M
CIy)KUTh Hapsity ¢ IpyruMu (axTopamu (Harpumep,
CYIIECTBEHHBIM CHIKCHHEM PEHTAaOeNBbHOCTH aKTH-

BOB) MPUYHUHOM MOBBIIIEHHSI BEPOSITHOCTH UX OAHKPOT-
cTBa. AHaNIM3 U3MEHEHUN TaHHOTO MOKa3aTelisi MOXET
HCTIONIL30BATHCS IS OIIEHKH PHCKOB HapyIieHUs (u-
HAHCOBOW M OOIIEIKOHOMHYECKON CTAaOMIBHOCTH, UTO
HEMOCPEACTBEHHO OTHOCHUTCS K 3anadaMm LIb P®. Ilo-
MHMO 3TOr0, MOKET paccMaTpuBaThCsl Kak OAMH U3
(hakTOpOB, CHIDKAIOMIHUX YPPEKTHBHOCTE MOHETAPHOTO
1 (PUCKATBFHOTO CTUMYJIUPOBAHHS, TAK KaK B YCIIOBHSIX
BBICOKOW JIOJITOBOIM HArpy3Kd CHM>KEHHE MPOLEHTHON
CTaBKH HE BEIET K POCTY KPEIUTOBAHHMS, CJIEIOBa-
TENbHO, TOJIKEH IPUHUMATLCS B pacueT NP MPUHITHN
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penieHnii B chepe NeHe)KHO-KPETUTHON TTOJTUTHKH.

Jns uccnenoBaHWs  CYIIHOCTH  JIOJTOBOM
HATrpy3KH TMPEANPHUATHN TPEJCTABISICTCS HEOOXOIH-
MBIM CHayaja ONPEACIUTHCS C MOHUMAHHEM HEIo-
CpeAcTBeHHO AeduHULMKM 10JaroBoil Harpysku. Cie-
JIyeT OTMETHTh, YTO OTCYTCTBYET CIUHBINA TMOAXOI K
TPaKTOBKE SKOHOMUYECKON CYITHOCTH JaHHOH KaTero-
pun.

[lox nonrosoii Harpy3Koi MOHUMAETCA KaK cyMMa
JI0Jra B aOCOJIFOTHOM BBIPXKEHHH, BKITIOUAsi OCHOBHYIO
CYyMMY JIOJITa U 3aTPaThl Ha €ro 00CITyKHBaHHE, TaK
OTHOCHTEJNIbHBII MOKa3aTeNb: TPAJAUIMOHHO OTHOLIE-
HHE CYMMBI 10ra (CyMMbI 326MHBIX U PUBIICUYCHHBIX
CPEICTB) K KaKOW-1H00 0a3e, B Ka4eCTBE KOTOPOH, KaK
MPaBIJIO, UCTIONB3YETCS JOXOJ 32 TOT XKe IEePHUOJ] WIIN
HUMEIOIIUECs aKTUBBL. [Ipu 3TOM BhICOKAs OIS KpeIu-
TOPCKOH 33/10JDKEHHOCTH B OaslaHce MpPEeANpUsSTHS SB-
JSIeTCsl MEHee ONAaCHOM, B OTJIMYME OT BBICOKOH JOJIN
3aeMHBIX CPEJICTB: IpeodiajaHue KpeAUTOB OaHKOB U
3aliMOB SIBISIETCSI (DAaKTOPOM, MOBBIIIAIONIMM PHCKHU 3a-
EMIIIKA TIPH OLIEHKE ero KPeAUTOCIIOCOOHOCTH U B 1Ie-
JIOM PUCKU MHBECTUPOBAHUS B JAHHOE MPEINPHITHE U
ero nmpoekTsl [2, 6, 7, 11].

Ha maxpoyposne Haubonee pacnpocmpanena
OYeHKa 00120601 HAZPY3KU NO OMHOULEHUIO KDEOUma K
BBIT [12]. [lanneiti noxazamenv umeem pso HeOO-
CMamKo8, KOmopbule 4acmuyHo npeodoiesaiomcs npu
UCNONB308AHUU  OPY2020 UHOUKAmMopa, 3pgexmus-
HOCMb KOMOP020 00KA3AHA 6 Iumepamype, — Kodpgu-
yuenma obcnyxrcusanus oonea (Oanee — KOJI, anen.
Debt Service Ratio — DSR), npedcmasnsiowezo coboii
OMHOWEeHUe NOMOKA NAAmedicell N0 HAKONLEHHOMY
donzy (BKMOUAsl €20 OCHOBHYIO CYMMY U NPOYEHMbl) K
senuyUHe MeKYWUX 00X0008, 3d cuem KOmopbvlx 6ydem
obcnyacusamocs done. Tax, nokazamens KO nosgo-
JIslem yuecno IustHue NPOYEHMHbIX CMABOK U CPOKOB
Kpeoumoganus Ha Geauyuny 0012080U HAPY3KU, HA
CHpOC Ha Kpedum u e20 Npeonodicenue, Ymo cyuje-
CMBEHHO Nosblaem €20 NOJEe3HOCMb KaK 8 MaKpo-,
MAaxK u 8 MUKPOUCCIe008AHUSX.

Opnnako Ha mpakTHKe Takoe ompenenenne KO/
3aTPYIHHUTENILHO MO NPHYMHE HEJOCTAaTKa COOTBET-
CTBYIOIMX OATaHCOBBIX JJAHHBIX, IO3TOMY B KaYeCTBE
ANbTEPHATHBBI MOXKET HCIOJIb30BATHCS OLECHOYHBIN
MOKa3aTesb, PACCYUTHIBAEMBIN B YIPOIIEHHOM MPE/-
MOJIOKEHUH O PABHOMEPHOM pAaCHpelelieHUH IuiaTe-
JKeW 10 JIOJry B TE€YEHHE KU3HU KpeauTa (aHHYHTET-
HOTO TUTIaTeka) 1Mo Gopmyie:

it' Dt

DSRe = oo v

1)

20e D — senununa coBoKynHou 3a00aCeHHOCU
no Kpeoumy, i — cpeonull ypogenb NPOYEHMHbIX CIa-
60K NO 8bIOAHHBIM KPEOUMAam, s — CPeOHUll CPox 00 no-
eawenus; Y — mexywuii 0oxo0 (BBII) [1, cmp. 99-100].

[o HalreMy MHEHUIO, aHAIIU3 JIOJITOBOW HATPY3KH
KOPIOPaTHBHOT'O CEKTOPA J0JDKEH OBITh JOTIOJHEH HC-
CJICZIOBaHUSIMH HA MUKPO-JJaHHBIX (Ha YPOBHE OT/IEIb-
HBIX HpennpusTuii, opranuzanuii). Ha mMukpoypoBHe
CHCKTp TIIOKa3aTelei, ONHCHIBAIOIINX JIOJTOBYIO
HArpy3Ky, JOCTaTOYHO ITUPOKUIA U BO MHOTOM OIIpeie-
JSIETCsI, C OJHOW CTOPOHBI, JOCTYIMHOCTBIO UCXOHBIX

JAaHHBIX, TaK U (OPMAIN30BAHHBIMH LEIbIO W 337a-
YaMHu UCCIIeJIOBaHMs (OTHOIIEHHE OalaHCOBOW CTOM-
MOCTH 00513aT€IbCTB K PHIHOYHOW CTOMMOCTH aKTHBOB
(bupMmsbI [4], OTHOILIEHNE TEKYIETO JCHEKHOTO TIOTOKa
K 00beMY ITPOLIEHTHBIX IJIATEXKEH [ 5], OTHOLICHUE CyM-
MapHOTO JI0JIra K KaluTajay KOMIaHUH [§], oTHOLIeHne
EBIT (EBITDA) k npoLEeHTHBIM IUIaTeXaM, OTHOLIE-
HHE 00beMa 3aEMHBIX CPEJICTB K aKTHBaM KOMITaHUHU
[10] u ap.).

OrmeHka [ONTOBOW HAarpy3kH Ha MHKpPOYPOBHE
TaKke MOXET MPOBOAWTHCA HAa OCHOBE ITOKa3aTels
KO/: ucronp3yercsi moka3aTellb OTHOIICHHUS MTOTOKA
IUTaTeXel 1Mo JONTy 3a roj (OCHOBHAs CyMMa 3aiiMa u
MIPOLICHTHBIE BBIMJIATHI) K MOTOKY A0X010B. Iy pac-
yeTa BEJIMYMHBI IOTOKA IUIATeXKel Mo JOAry CIy»KaT
JJaHHBIE O 3a€MHBIX CpPEICTBaX KOMIAHUN CO CPOKOM
noranreHuss He Oosee 12 MecsieB 1ocie OTYETHOM
natsl (ctpoka 1510 @opmsl Ne 1 o PCBY). B kauectse
aHajora IoToka JO0XOJ0B MOXKHO MCIOJb30BaTh IpU-
OBUTH 10 HAJIOTOOOJIOKEHHSI, YACTYIO TPHOBLUIH FIIH
BEIpY4Ky. OTHAKO 371€Ch BO3HHUKAIOT CIIOXKHOCTH, CBS-
3aHHbBIE C TEM, YTO YMCTas NMPHOBUIb SBISETCS JOCTA-
TOYHO BOJIATHIIBHBIM [TOKA3aTeIeM, KOTOPBIH 3a9aCTyI0
HE OTpaXkaeT peasbHOI ANHAMUKHU CBOOOIHOTO JICHEXK-
HOTO IIOTOKa (MPMBI K MOKET TPUHUMATh OTPHULATENb-
Hble 3HaueHus. C y4eToM JaHHOro (hakTa W TOro, 4yTo
4YucTas MPHOBUIL M NPUOBLIL 10 HAIOTOOOJIOKEHUS
MIPEACTABISIIOT CO00M (MHAHCOBBIA pe3yabTaT MOCIE
BBIIJIAT 10 JOJTY, HanOoJee MPeInOYTUTEIBHBIM HO-
Ka3aTeneM JOJIroBO Harpy3KH MpH aHaJIH3e Ha MUKPO-
JAHHBIX SIBIISCTCS OTHOILICHUE IUIATEXEH 110 JIONTy 3a
roJ (BKITIOYast IPOIICHTHI) K BRIpYYKe KOMITaHUH [1].

B Hay4YHO-TEXHHYECKOW JHTEpaType MpEeACTaB-
JICHBI ¥ APYTHE TTOJXOBI K ONIPEEIICHUIO YPOBHS JOMT-
roBoit Harpy3ku. Tak, no MueHuto A. H. 3agopoxHoH,
«...omHUM U3 (PaKTOpoB obOecmeueHHs (QHUHAHCOBOI
YCTOMYMBOCTH OpTaHU3AIMM SBISETCS IUIAaHUPOBA-
HHE... TPENeNbHOTO YPOBHS JOJNTOBOM Harpy3kmy,
HPUYEM «...eIHHCTBEHHO BEPHOTO M YHHUBEPCAIBHOTO
JUIsL BCEX PEIICHUS] HE CYIIECTBYET, U BBIOOD KpUTe-
pHEB ONTUMH3AIMH YPOBHS JIOJITa SIBJISETCS HETIOCPEI-
CTBCHHOW 3a1auell (UMHAHCOBOTO MCHEPKMEHTA KaXK-
JI0i KOHKpETHOH komnanuu» [6]. IIpu s3ToM aBTOp CUM-
TaeT JOJTOBYIO Harpy3Ky KOMIAHHH KOMIIIEKCHBIM
SIBICHUEM, KOTOPOE MOXET OBITh KOJIMYECTBEHHO OIIH-
CaHO C HCIHOJIb30BaHUEM TPEX OCHOBHBIX I'PYII MOKa-
3aTesneil: XapaKTepHU3yIOIINX OTHOLICHHUSI MEXKITy KOM-
TIOHEHTaMH CTPYKTYpPbl KaIlUTaua, YpPOBEHb obecre-
YEeHHOCTH O0S3aTeNBCTB AaKTMBaMU M IIOKa3aTelu
oOciyxuBaHus noara [6]. OTMeTHM, 4TO MU IOCTa-
TOYHO MOAPOOHOM ONHCAaHUHM METOIUKHU pacyeTa J0JI-
roBoil Harpy3ku kommanmu A. H. 3amopoxHas He
MpeyIaraeT aBTOPCKOH TPAaKTOBKM CaMOTO TEpMHHA
«JOITOBAast HArpy3Kay.

WHolt moaxoa K HNOHUMAaHUIO AHAIU3HPYEMOIO
tepmuHa npejgnaraercs M. B. Konbnosoli, xoropas
TaKKe He J1aeT cOOCTBEHHOM TPaKTOBKH JAHHOTO Tep-
MUHA, HO NPH ITOM MOHHMMAET €ro IMpolle: BMECTO
TPy IOKa3aTeNled CYUTAET JOCTATOUHBIM BbIACICHHUE
CIIEAYIOIINX OTAENbHBIX IIOKa3aTeNei:

1) xoaddunment JIOJITOBOM Hazpy3Ku
(0one/EBITDA): odun u3 noxazameneu, KOMOPOMY
banku yoensiiom npucmanbHoe HUMAaHUe npu OyeHKe
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@unancosou nesasucumocmu kauenma. Ilpunamo cuu-
mams 3aeMWUKA HAOE)CHbIM NpU nokasamene Ha
yposre 2,0-2,5. OgHaKO BO3MOXXHBIN JHUATIA30H OIpe-
JienseTcss KpeAUTHOM MONMUTUKOM OaHKa, MOXET Me-
HATBCS. B 3aBUCHUMOCTH OT dKOHOMUYECKOM CUTyaluu
CTpaHe WM B OTpaciu (HampuMep, NpeaenbHbIi ypo-
BEHb IIOKa3aTels 4alle BCEro CHUXKAETCS NMPH POCTe
NPOLIEHTHBIX CTAaBOK, NMpPU MpoOJieMax C JIMKBUIHO-
CTBIO, B YCIOBHSIX 3KOHOMHYECKOTO KpH3HCa B OT-
paciu, CTpaHe WM MHUPE, a TaKKe MO BO3ACHCTBHEM
JOOBIX Opyrux (pakTOpoB, BIMIOMINX HA MPUOBLIL-
HOCTH KOMITAaHUH);

2) ko3 duIEHT (HAHCOBOTO peIyara
(TD/EQ): cKOJIBKO 3a€MHBIX CPEICTB IIPUXOIUTCS Ha
pyo6ns CK;

3) COOTHOIICHHE JONTOCPOUHBIX 00S3aTEIBCTB K
BHeoOopoTHbIM akThBaM (LTD/FA): xakas wacte OC
(uHAHCHpYETCs 32 CUET AOJITOCPOUYHBIX 3aHMOB;

4) ko3 duiment obmeit nukpuaHocTH (NWC):
CIIOCOOHOCTH TOTamarh KpPaTKOCPOYHBIE 00s3aTelb-
crBa (CR); uuctsiii o6oporHsiit kanutan (NWC);

5) koaddunuent nokpeitust npouentoB (ICR):
HACKOJIBKO MPENNpUsITHE CIOCOOHO 0OCITyKHBaTh
CBOIO 3aJI0JDKEHHOCTH 3@ CYET MPUOBLIM, XapaKTepH-
3yeT CTENEHb 3AIIUIICHHOCTH KPEIUTOPOB OT HEBBI-
IUTIaTHI IPOLIEHTOB 3a KPEAUT (CKOJIBKO pa3 B OTUETHOM
nepro/ie 3apaboTaHO CPEACTB ISl BBITUIATHI TPOLECH-
TOB MO 3aliMaM), MOKHO ONPEAEIUTh U JOIyCTUMBII
YPOBEHb CHIDKESHUSI TPpUObLTH [7].

Ecnu yBenmuenue mokaszatens goar/EBITDA ne
CYIIECTBEHHO, TO IIPH MJIAHUPOBAHMH OUEPETHOTO Kpe-
JIUTa HYXKHO OOBEKTHBHO OIICHUTBH IUIATEXKECIIOCO0-
HOCTb M KpPEAUTOCIIOCOOHOCTh, OTCIIEKHBATh IUHA-
MHKY (DMHAaHCOBOW HE3aBUCHMOCTH, IUISI YETO BaXKHO
paccunTaTh U MOKa3aTeln, yIIOMSHYTHIE BBILIE.

Eime onmH BapnaHT MHTEPIPETALIMN JIOITY CTHMBIX
3HayeHuit nonra k EBITDA paccmarpusaetcs E. U.
JlenyTaToBoii, mpU3HAOIIEH, YTO «...B METOIUYECKUX
JIOKYMEHTaxX He COJEPXKHUTCS KaKUX-JINOO OrpaHHde-
HUH 1o 3HaveHuto nokaszarens Jonr/EBITDAy, Ho mpu
3TOM YKa3bIBAIOIEH, YTO «...JaHHOE COOTHOIICHHUE HE
JIOJDKHO B Hjeasie IpeBblmarh 3—4 pa3 (T.e. cymMMa
JIONTa 110 KpPeAUTaM U 3aiiMaM He JIOJDKHA NPEBBIIIATh
sHaueHne EBITDA 3aron Oonee, uem B 3—4 pasza)» [3].

[To muenuto C. B. MoaepoBa, 11 OLIEHKH yPOBHS
JIONTOBOW HArpy3KH JIOTHYHEE HCIIOJIb30BAaTh He-
CKOJIBKO KO3((UINEHTOB, B KOTOPBIX HCIOJIB3YETCS
EBITDA unu nokasarenu, CTpOSILLMECS Ha €€ OCHOBE
(x mpumepy, EBIT): B npakTike pabOTH HHBECTUITHOH-
HBIX AHAJIUTHUKOB YacTO HCIIOJIB3YIOTCS CIIEAYIOIINe
MOKA3aTeNN <«3aKPEeAUTOBAHHOCTHY) MOTEHIMAIBHOTO
o0BeKTa WHBECTHPOBAHUS: nonr/EBITDA,
EBIT/mponentsr, EBITDA/mpouents» [9].

Kak mnomaraer E.B. AxknmoBa, ko3¢pduuueHTt
nonr/ EBITDA npencraBisieT co00i OJTIH U3 TIaBHBIX
KpPHUTEpPHEB, KOTOPBIM IOJB3YeTCsl OAHK Ul OLEHKH
OyaroHa/Ie)KHOCTH KOMITaHWH; TIPH 3TOM €ro II0poro-
BbIE 3HAUCHHMS 3aBUCSAT OT METOJUKH pacyeTa JIojra: B
MEXKAYHAPOJHONH TPAaKTUKE OOBIYHO  YYHTBHIBAIOT
TOJIBKO JTOJITOCPOYHBIE KPEAUTHI M 3aMBI, IPHUBJIEKae-
Mbl€ Ha UHBECTUI[MOHHBIE 1IEJTH, & B POCCUMCKOIN K HUM
3a49acTyI0 100aBIISIOT U KPaTKOCPOYHBIE.

COOTBETCTBEHHO, IIPH y4eTe BCEX 00A3aTENBCTB

KOMITaHWU KOd((DHUIMEHT MOITOBON HAarpy3KH CUHTA-
€TCsl HOPMAJIBHBIM, €CITU €T0 3HadeHue He OoibIie 3,
TIPU y4eTe TOJIBKO JOJITOCPOYHBIX 3aiiMOB — He OouIbIIe
2-2,5[2].

OpHako UCHOJB30BAaHUE JOJNTa JUIA pacdera Jo0j-
TOBOM Harpy3Ky KOMITaHWH MPEACTAaBIIETCS] HE COBCEM
KOPPEKTHBIM, TaK KaK y Ka)KJIO0H KOMIIAHUHM HMEETCS
OTIpeJIeJIEHHBIN OCTaTOK AEHEXKHBIX CPEACTB U HX JK-
BUBAJICHTOB, KOTOPHIE TEOPETUUECKH OHA MOXKET ITy-
CTUTP Ha MOTANICHNE NMEIOLINXCS HMEIOLIETOCs 10IITa.
B 370 cBsI3M B npakTHKE PUHAHCOBBIX PACIETOB IIHPO-
KOE PACHpPOCTPaHEHHE ITOJYy4HI MTOKA3aTeNlb YHCTOTO
JI0JITa, IPEACTABIIIIONINI COOOH MOMT 32 BEIYETOM Jc-
HEXXHBIX CPEJCTB M JCHEKHBIX SKBUBaJICHTOB. OH sIB-
nsiercst Oosiee MHOOPMATUBHBIM, TaK KaK XapakKTepH-
3yeT YpOBEHb IECHEKHBIX 0053aTeNbCTB, KOTOPHIH HE
MOJKET OBITh UCIIOJHEH Ha TEKYLIMH MOMEHT BPEMEHHU
U OCTaHETCS HE HWCIIOJHEHHBIM NPHU HCIIOJIb30BAaHUU
BCEX UMEIOIIUXCS ACHEKHBIX CPEACTB.

Takum oOpa3oM, TOJ TOITOBOW HArpy3KOH KOM-
TIAHWHU TIpeJyIaraeTcs Takke MOHMMATh COOTHOIICHHE
€€ YUCTOTO J0JIra Ha KOHKPETHBIH MOMEHT BPEMEHH K
TIPUOBLIH 0 BBIYETA MPOLEHTOB, HATOTOB M aMOPTH3a-
un (qucteiid gonr/EBITDA). [pu aToM mommycTuMBIM
YPOBHEM SIBIIE€TCS MHTEpBal 2,5-3,5, npeaiecTByLo-
LIM€ UHTEPBAJIBI HHTEPIPETUPYIOTCS Kak KOM(OPTHBII
BUJI JIONTOBOI Harpy3ku ((upMa HE HCHBITHIBACT
CIIOXKHOCTEH ¢ oOcnmyknBaHueM 00s3aTeJIbCTB CBOE-
BPEMEHHO M B MOJHOM OOBEME: MUHUMAIbHBIA (10
0,5), orpannuennsiii (0,5-1,5), ymepennsiii (1,5-2,5)
YPOBEHb JONTOBOW HArpy3KH), a BCE HHTEPBAJIBI BBIIIIE
(moBeimenHsI (3,5-4,5), xputnueckuit (4,5-5,5), ka-
tactpouaeckuit (> 5,5) oTpakaroT HEKOM(OPTHBIN
YPOBEHb (CIIOKHOCTH MPH 00CITYKMBAaHUN UMEIOIINXCS
0053aTeNLCTB).

Takum 00pa3oM, B OTEUECTBEHHOH JmMTEparype
cooTHomenune noira k EBITDA npusnaercs ocHOB-
HBIM WHAWKATOPOM JOJTOBOM HArpy3KH UIS KOMIIa-
HUH, IPU 3TOM OCHOBHBIE PA3HOYTECHHUS BOSHHUKAIOT IO
HOPOTOBBIM 3HAYECHUSIM.

Bbicokas nosroBast Harpy3Ka sIBJIS€TCS. KIFOUE€BOM
npo0OJIeMOil He TOJBKO YIS IPEIPHUATHIH, OHA OIpaHu-
YMBACT BO3MOXHOCTH JJISI Pa3BUTHSI OaHKOBCKOM CH-
creMbl. CylecTBYIOIINE METOIUKH OLEHKH J0JTOBOM
HarpyskH, IIUPOKO UCHOIb3yeMbIE B TPAKTHKE, TIO3BO-
JISIFOT ONPENeNINTh UMEIOINecs y3KHe MecTa B yIpaB-
JICHUH TPEJIIPHUSTHS, a IPUMEHEHHE ITOIX0JI0B K OITH-
MH3aIUU CTPYKTYPHI KallMTana MO3BOJISIET UX yCTpa-
HHTB.

JlonroBast Harpy3Ka HEMOCPEICTBEHHO CBS3aHA C
TaKUM IOHATHEM, KaK CTPYKTypa KamuTaja, KOTopas
MIPECTaBIsAET COOOK COOTHOIIEHHE MEXIY 00BEeMOM
COOCTBEHHOT'O KanuTasa u 3aeMHBIMHE cpencTBamu. Co-
OTBETCTBEHHO MOJI ONTUMH3ALUEH CTPYKTYpHI Karu-
TaJa TOHUMAETCsI OTIPE/IEeIIEHIE COOTHOLIEHUSI HCIIONb-
30BaHUs COOCTBEHHOTO M 3a€MHOTO KaIllMTaa, IPU KO-
TOPOM 00€CIIeunBalOTCSl ONTHMAIBHBIE HPOMOPIIUU
MEXAY PEHTa0eIbHOCThIO COOCTBEHHOTO KamluTajla U
¢uHAHCOBOH ycTolumBocThIO. TakuM oOpa3om, orpe-
JIeNICHUE ONTUMAIIEHON CTPYKTYPHI KalluTana COOTBET-
CTBYET 3a7aye MaKCUMH3AIHUN PHIHOYHON CTOMMOCTH
KOMIIaHHH.
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Bomnpocam omnpeneneHuss ONTUMaIbHON CTPYK-
TypbI KanuTana, (akTopoB, OKa3bIBAIOLINX BINSHHUE HA
NPUHATHE PELICHUH O CTPYKType Kalurania, IOCBs-
IIIEHO OrPOMHOE KOJIMYECTBO Hay4yHBIX padot. Bosb-
HIMHCTBO CYIIECTBYIOUINX TEOPUIl OCHOBBIBAIOTCS Ha
Teopeme MoaunbstHU-Musuiepa 0 He3aBUCUMOCTH CTO-
UMOCTH (PUPMBI OT CTPYKTYPBI KaruTaja, COrJIacHO KO-
TOPOH A1t PUPMBI PAaBHO3HAYHO HCIIOJIB30BAHHUE JOJI-
TOBOTO M JAONEBOTO (hmHaHCHpoBaHUA. JlaHHas Teo-
peMa BBITIOJTHACTCS TONBKO IIPH COBEPIICHCTBE PHIHKA
KalnTalla, OTCYTCTBHH TPAHCAKIMOHHBIX M areHTCKUX
m3znepxkek. [lpu ocnabneHnn MpeamochUIoOK O COBEp-
IIEHHOM PBIHKE KaIlWTalla TEOpeMa MEPECTaeT BBIIOI-
HSTBCS], UTO TIOCIYXKHJIO IPUYMHOMN MOSBICHUS APYTHX
Teopuil, OOBSACHSIOMNX, KaK (OPMHUPYETCS CTPYKTypa
KaluTajla Ipyd HEeCOBEPUIEHHOM (MHAHCOBOM PBIHKE
[13].

OpHa U3 TakUX TEOpHUIl — Teopus KOMIIpOMHCCa
(trade-off theory), mnpemnoxxenHas bBpeHHaHOM WU
[IIBapuem B 1978 1. — mpeamonaraet, 4To Gupma mpu-
HUMAaeT pelleHne o0 ONTHMalbHOM BEIWYHMHE JI0Jra
UCXOAS M3 KOMIIPOMHUCCA MEX/Ty BBITOJJaMHU OT HAJIOTO-
BOTO IIMTa W TOTEPSIMH H3-32 pHCKa OaHKpPOTCTBA.
WHpIMH cTOBaMu, TMPH NMPHUHSATHU PEIICHUN OTHOCH-
TENIBHO CTPYKTYPbI KannTajaa He0OXOIUMO YUUTHIBATh

C BOJATH/IBHBIMH J0X0JaMH (BEIPYIKOH, IPHOBLTBIO,
JeHeKHBIMH IIOTOKAMH H IIeHOH aKITHH) cledyeT IPH IPOTHX
PaBHBIX YCTOBHIX HCIIOIb30BATh MEHbIIHE (HHAHCOBBIH
PBIHAr.

C NMEKEHIHBIME MATEDHATLHBIMH AKTHBAME (HeIBIKHMOCTE,
00OpYIOBaHHE H T.IL) JOCTYNEH DOIee BRICOKHH YPOBEHb JOMTa o
CPAaBHEHHIO ¢ QHPMAMH, BIAZCIONIHME IPEHMYIIECTBEHHO
HeMaTepHATbHBIME AKTHBAMH (NATeHTaMH, NpaBaMH H T.IL).

Puc. 1. Pexomenoayuu pupmam no

Bropas 6a3zoBast Teopust — TeopHs HEepapXuH Pu-
HaHCUpOBaHus, mpennoxeHHas B 1974 r. C. Maii-
€pCOM, — OIpelessieT MOPANOK MPEeANOYTUTEIHHOIO
(hopmupoBaHuUs PUHAHCOBBIX CPEJICTB B MOPSIIIKE POCTA
u3epKEeK BHUAOB (puHaHCHUpOBaHMs. PanmoHanbHee
BCETro, 0 MHEHUIO ()UPM, B NEPBYIO O4YEPEAb UCIIOJIb-
30BaTh BHYTPEHHUE UCTOYHUKH (DPMHAHCUPOBAHUS (He-
pachpesieNeHHy 0 IpHOBIIIb), MOCIE 3TOr0 — BHEITHHE
JIOJTOBBIE 00s13aTeNIbCTBA (T. €. 3a€MHBIN KaluTal: 00-
Juranuy, 6aHKOBCKUE CCYIIbl, KOHBEPTUPYEMBIE 00IIH-
raluy) U B MOCIEAHIO OYepe/ib, B UCKIIIOUNTEIbHBIX
ciry4asx, mpuoerarb K BHEIIHEMY (MHAHCHPOBAHUIO B
BUJIE BBIIIYCKA aKIMi (BHEITHEMY COOCTBEHHOMY Kallu-
Tajy, OH pacCMaTpUBAETCsl KaK KpaliHee CpeJCTBO: Cca-
MBI JTOPOTOH MCTOYHUK (PHHAHCHPOBAHUS, a TaKKe
CBHUJIETENIECTBYET O TIEPEOIICHEHHOCTH aKINN).

Takasg nocCiIen0BaTENbHOCTh BO3HUKAET BCIE-
CTBHE BIMSHUS aCUMMETpHU MH(pOpManuy Ha GUHAH-
COBOM pBIHKE Ha BEIOOP HCTOYHUKOB (PHHAHCHPOBAHUS
(xoraa UHBECTOPHL, B TOM YHCJIE KPEAUTOPHI, MEHEIK-
MEHT pacrojiaratoT pa3Hoi MHpOpMaIel B BO3MOX-
HOCTSIX T€HEpUPOBaHMs JCHEKHBIX IOTOKOB, HEpac-
Ipe/ieNieHHasl NPUOBIIb OKA3bIBACTCs JEIIEBJIE BHEII-
HUX HMCTOYHHUKOB), YTO MPUBOAMT K BO3HHUKHOBEHHIO

HaJIOTOBYI0 3KOHOMHIO M HU3IEPKKH OaHKpPOTCTBA!
HallM4Ue OMPENEIICHHOW [OJIM 3aEMHOTO KamuTana
UJICT Ha M0JIb3Y (PUPMeE, TOCKOJIbKY MO3BOJISIET CHU3HUTh
Cpe/IHEB3BELICHHYIO CTOMMOCTD KalunTajia 3a CUeT KO-
HOMHH Ha HaJorax, HO yXe Ype3MEpHOE MCIOJIb30Ba-
HHE 3a€MHBIX CPEJCTB M POCT UX J0JIM IIPUHOCUT Bpe[
— MOBBIIIEHHE BEPOSITHOCTH 3aTPaT, CBI3aHHBIX C TIOTE-
peil IIaTexecrnocoOHOCTH. PhIHOYHAs CTOMMOCTH
¢upMeL, paboTaromiei Ha 3aeMHOM KaluTaje, B paMKax
KOMITPOMHCCHOTO TIOIXOZ@ TPEBBIIIAET PHIHOYHYIO
OLICHKY (PUPMBI, HE UCIIONB3YIOMEeH (PMHAHCOBBIN PHI-
Yar, Ha BEJMYUHY HAJIOTOBOM SKOHOMHH 3a BBIYETOM
n3IepKeK OaHKpoTcTBa IO hopmye (2):
Vy, = Vy + PVTS — PV (BC), (2)

rie Vi, — ppIHOYHAsI CTOUMOCTB (PUPMBI, paboTaro-
mieit Ha 3K; Viy — peIHOYHAsS CTOMMOCTh «Oe3phryaro-
Boit» Gupmbl; PVTS — npuBeneHHast K TEKyIIEMy MO-
MEHTY oreHka Boirox padotst Ha 3K; PV (BC) wm PV
(FD) — Tekymiasi oleHKa MPSMBIX WM KOCBEHHBIX H3-
JepKek morepu (puHaHCOBOU ycTorumBocTH [11].

JlaHHas MoJenb M03BoNIMIA CPOPMYIUPOBATh HE-
CKOJIBKO PEKOMEHAIMi st GUPM TI0 BBIOOPY CTPYK-
TypBI KaluTajia, MpeCTaBICHHBIX Ha pHC. 1.

C BBICOKHMH IIOJIpa3yMeBaeMbIMH 00613aTeTbCTBAMH
(rapaHTHH, oGecledeHHe H T.I1.), B TOM HHCIE
IPOH3BOIHTEIAM TOBApOB ITHIEIBHOT O IOIb30BAHHA, He
PEeKOMeHIyeTcA 3aBBIIATh (DHHAHCOBBIE PBIYAT.

©HPMEI C BEICOKOH 0T OBO# HATPY3KOH 3aHHTepeCcOBAHEI B
GonBIoM HHAHCOBOM PhIYare, T.K. OH IO3BOISET
SKOHOMHTb Ha HAlIOTe.

8b100pY CIMPYKMYPbL KANUMANA

poOJIeMBl HEOIATONPUATHOTO OTOOpa M BO3pacTaro-
MM TPAHCAKITMOHHBIM H3/epxkkam [11].

Crnenyer Takxke yIIOMSIHYTb O HOBOM BHUJICHUH BbI-
60pa CTPYKTYpbl KanuTana — MOBEACHYECKUX (HHAH-
cax ¥ MOHATHH «IMHAMHYECKasi CTPYKTypa KaruTasa.
K dynnamenransHbIM akTopaM CTaTHYECKOH TEOpUU
CTPYKTYpBI KanuTana (BHEIIHAA cpelda, B TOM YHCIE,
(MHAHCOBO-TIPaBOBask CHCTEMAa U HAJOTOBBIE YCIOBUS;
TIOKa3aTeNH AESTEIbHOCTH KOMIIAHUH, TTO3BOJIAIONINE
el puBIeKaTh pa3HbIe 3JEMEHTHI KarunTajia) 100aBu-
JMCh Tcuxojiorudeckue (GakTopbl, 00YyCIOBICHHBIE
crienudUKoN MPUHATHS MEHEPKepaMH U COOCTBEHHH-
KaMH yINpaBJIEHYECKHX PELICHUH, BKIIOYAs MX peak-
LIUIO Ha HACTPOEHHs HHBECTOpPOB [11].

Bri0op cTpyKTyphl KamuTaja MOXET CTPOUTHCS
Ha OCHOBE a0COJIOTHBIX (B3aMMOCBS3b MEXAY CTAaTh-
MU aKTHBA U ITaccHBa OayiaHca, TO €CTh OIpeAesieTcs,
3a CUeT KaKWX MCTOYHUKOB JOJDKHBI OBITh MPOGIHAH-
CHPOBaHbI KOHKPETHBIC BH/Ibl aKTHBOB) M OTHOCHUTEIIb-
HBIX NOKa3aTesell pUHaHCOBOH yCTOHYNBOCTH.

[Tpn nepBoM BapuaHTE CTaTbU aKTHBa OallaHca
TPYIIHPYIOTCS 110 JIMKBUIHOCTH (pHC. 2).

BakHbIM SBIISIETCSI TaKKe OIpEJIeNICHNE BEH-
YUHBI ICTOYHUKOB (DMHAHCHPOBAHUS, YTO 3aBUCHT OT
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CTpaTeruu, KOTopo npuiepxuBaercs Gpupma. Boige-
JISTFOT YEThIPE OCHOBHBIE CTPATETHH, B 3aBUCHMOCTH OT
KOTOPBIX OTAAETCS MPEIIIOYTCHUE PA3IMYHBIM HCTOY-
HUKaM (UHAHCUPOBaHUsA (puc. 3).

CrenyeT OTMETUTB, YTO B 9KOHOMHYECKOW JIUTe-
patrype CyLIeCTBYIOT pa3iMYHbIE METOJbl ONTUMH3a-
LSl CTPYKTYpHI Karutana npenupustus. OCHOBHBIMHU
W3 HUX SIBJISIOTCSI METOJIBI, ITPEJICTaBIICHHBIC Ha pUC.3.

Jlanee mpezncraBisieTcss HEOOXOIUMBIM PACCMOT-
PEeTh CYIIHOCTh PA3IMYHBIX METOJOB ONTHMHU3AINN
CTPYKTYpPbI KaluTaaa IpeIIpUsIThs, TPEIUIOKCHHBIMI
B 3KOHOMHYECKOH nurepaType. OCHOBHBIMH U3 3THX
METO/IOB SIBIISIOTCSL:

1) MeToa ONTHMHU3ALUHU CTPYKTYPHI KallUTaNa 1o
KPHUTEPUIO MOJIUTUKY (PMHAHCHPOBAHMUS aKTUBOB. [laH-
HBIH METOJ] OCHOBaH Ha JU(PQEpPEHIMPOBAHHOM BBI-
0ope MCTOYHUKOB (PMHAHCHPOBAHUS YacTed aKTHBOB
npeanpusts. C 3Toi 1enbio Bce aKTUBBI (PUPMBI TTOJI-
pa3zfensoTCs Ha TPH IPYIIIBI: BHEOOOPOTHBIE aKTHUBBI;
MOCTOSTHHAS YaCcTh 00OPOTHBIX aKTHBOB (HEU3MEHHAs);

HanMeHee JTUKBUIHbe BOA

* octarouHas croumocth HMA u Heasmxumoro umyniecrsa, H3C, monr. ¢puH.
Brnoxkenus, OHA, npoune BOA

nepeMeHHasi 4acTh 00OPOTHBIX

aKTHBOB (BaphHPYIOMIas UX YacCTh, 3aBUCSIIAS OT
CE30HHBIX U APYTUX LUKIMYECKUX

0COOEHHOCTEW MPOM3BOACTBEHHO-KOMMEPUECKON
JIESATCITBHOCTH);

2) MeToJ] ONTHMHU3AIMU CTPYKTYPHI KaruTajia 110
KpHUTEPHIO ero croumMoctu. CTOMMOCTB KaruTana aud-
(epeHIpyeTcs B 3aBHCUMOCTH OT HCTOYHHKOB €T0
(dbopmupoBanust. VICX0sIT U3 BO3MOXKXHOCTEH MUHHMU-
3alli¥U CPEeTHEeB3BEIICHHONW CTOMMOCTH KamuTania [6];

3) MeTox ONTUMH3ALUN CTPYKTYPHI KaluTaia o
kputepuio 3pdekra HUHAHCOBOTO JICBEPHKA, KOTO-
PBIT 3aKITFOYAETCS B MTOBHIICHUH PEHTa0SIEHOCTH CO0-
CTBEHHOT'O KalHTalla MPY YBEJIUMYCHUH YAEIbHOTO Beca
3a€MHOTr0 KalluTana B OOLIel ero cymMme 0 orpeze-
JICHHBIX TpenenoB. Tak, npenenbHas nois 3K, odecre-
YHBAONIas MAKCUMAIILHBINA YPOBEHb dPQekTa hUHAH-
COBOTO JIeBEpUIXKa, OylIeT XapaKTepu30BaTh ONTUMH-
3aIMI0 CTPYKTYPBI KaIlUTaNa 1o STOMY KPUTEPUIO.

HanOoee mukBuaHbEIE BOA

* OCTaTOYHAsI CTOMMOCTD MamiH 1 00opynoBanus, TC, moxoaHbie BioskeHwst B ML]

HanMeHee JTUKBuIabie OA

 H3II, pacxozast 6yaymux nepuoaos, HIIC mo mpruoOpeTeHHbIM [IECHHOCTSIM, BbIJAHHBIC
aBaHCHI, TonrocpoyuHas J[3

B1050:4:95010503 (S OJAN

* 3amacel ChIpbs U MaTepuaiios, ['TI, ToBapoB oTrpyxeHHbIX, mpoune OA

HanoOoiee mukBuaHBIE OA

¢ JIC, kpaTkoCpOYHbIe (DUH. BIOKEHUs, KpaTKocpodHas J[3

-
ArpeccuBHas
cTparerus
\
(
WneanbHas cTpa-
TEeTHUst
\
(
Komnpomuccras
cTparerus
\
(
KoncepBaruBHas
cTparerus
.

Puc.2. Cxema epynnuposxu axmueoe bananca

JA0JTOCPOYHOMY MHBECTHUPOBAHUIO MTOABEPTACTCA MMOCTOSIHHASA YaCTh OA,
NEPEMECHHAs COCTABJIAIOIIAaA NOJKHA (pI/IHaHCI/IpOBaTLCH IyTeM O(I)OpMJ'IeHI/IH
KPAaTKOCPOYHBIX 3aliMOB

BCE€ TEKYIIIHE aKTHUBBI TIOKPHIBAIOTCS TEKYIUMH 0053aTeIbCTBAME, PUCKOBAHHAS
MOJIEITb, IIOCKOJIBKY B CTydae OJHOBPEMEHHOTO TPEOOBAHUS KPEIUTOPOB BBHITION-
HEHUs 0053aTeTIhCTB HEM30EKHA TPOIaXKa AKTUBOB

YaCTUYHOE MOKPBITHE HYKI (PUPMBI 32 CUET JOITOCPOUHBIX KPETUTOB: (PMHAHCH-
pytorcst BOA, nocrosianast yacte OA, 50-60% nepemennoi yactu OA, ocTatok
OA — 3a cyeT KpaTKOCPOYHBIX 3aIMOB

aKTUBHOE (D)MHAHCHPOBAHUE ITOYTH BCEX AKTHBOB IIyTeM O(GOPMIICHHS JOITOCPOY-
HBIX 3aIMOB, YaIlle HCIIOIb3YEeTCs Ha 3Tale CTAHOBJICHUS (PUPMBI, HY)KEH J0CTa-
TOYHBIN JIJIsI HOpMaJIbHOTO (hyHKIHOHKUpoBaHu pasmep CK

Puc. 3. Codeporcanue ocnosuvix cmpamezuti pUHAHCUPOBAHUA KANUMALA
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Taxum 06pa3oM, MOKHO CIETATh BBIBOA, YTO IPH
CYIIECTBYIOIIMX PA3IMYHBIX B3MJIAAAX Ha MpoOiIeMy
BBIOOpPa CTPYKTYpPBI KaluTalla HEOCIIOPUMOM SIBIISIETCSI
3HaYMMOCTb KOPIIOPAaTUBHOM, PHIHOYHOM, HHBECTHUIIH-
OHHOM U ONEPALMOHHOM CTpaTeruil NpeArpusiTus,
HalpaBJIEHHBIX HAa CO3JaHUE, PA3BUTHE U yAEp KaHUE
MPEUMYIIECTB U MO3BOJIAIONINE MOJAEPKUBATH BBICO-
Kyl0 peHTa0elIbHOCTh WHBECTHPOBAHHOTO KaIlMTala,
MPEBBIIAIONLY0 CTOUMOCTB JIFOOBIX HCTOYHHKOB Kallu-
Tana. ['paMOTHBIH MTOIX0A K BEIOOPY METOAA ONTHMH-
3aLUH ABJIAETCS IUIS XO3SHCTBYIOINX CyOBEKTOB HEOO-
XOJMMOCTBIO, KOTOpasi O3BOJHUT 00ECTICUYUTh UM (H-
HAHCOBYIO YCTOMUMBOCTb M PELIUTH BOIIPOC TOJTOBOM

XoueT 1 3aeMIIUK
BEPHYTH JOII?

X

[IpoGremHbIe MOITH

BOB OaHKa?

* Ycrymnka mpaB TpeOOBaHUI

* CymeOHOE B3BICKAHHE

* VCcroTHUTEIbHOE IPOU3BOJCTBO
* BaHKpOTCTBO

v

[03BOJIIET BEPHYTh KPEIUT

DUHAHCOBOE MOJIOKEHHUE JOJDKHUKA

[I03BOJIIET BEPHYTh KPEIUT
TOJIBKO IIPU IIPOJA’KE HENPO-
(UIBHBIX AKTUBOB MJIH MO~
JEPKKE 3aBUCUMBIX KOMIIAHUH

* PectpykTypusanus
* PeduHancupoBanme
* Hosamus

* VYcrynka mpaB TpeOOBaHHIMA

* IlepeBoa poisra
* OTcTymHOE

* MupoBoe coryameHue

COCTaB-
JSIOT OOJBIITYI0  TOJIEO aKTH-

HarpyskH, 9To, B CBOIO O4epesb, 00ECeunT U yCTOH-
YMBOCTh OAHKOBCKOI CHCTEMBI.

C nensio coleiicTBUS peCTPYKTypHU3aIMH J0JITOB
TIPEANPUATHIA HEOOXOUMO TIPEIUIOKUTH OaHKaM CTaH-
JapTU3UPOBAHHbBIC YCIOBUS PECTPYKTYypHU3aLUH, T03-
BOJISIIOIIME PA3IMYHBIM KPEJUTOpPaM COTJIacOBHIBATH
CBOM TO3HUIIMH B TIEPETOBOPAX C JOJKHUKAMHU; TJIaBHOE
ycIIoBHE — pa3paboTKa JODKHUKOM U COTJIACOBAHUE C
KpeIuTopaMn IUIaHa (UHAHCOBOTO O370POBIICHUS
npennpusaTas (Ha 2—3 rofa), BKIIOYAIOIIEro MepPOIIpH-
SITUSL TIO PECTPYKTYPU3ALMH IPOCPOUEHHON U CPOUHOI
3aJJ0JDKEHHOCTH, a TAaKXK€ YCIIOBHS TOIYIECHHUSI HOBBIX
KpPEIOUTOB U 3aliMOB.

BIISIETCS JIM OaHK CUCTEMHO 3HAYMMBIM /
€ro JIMKBUAANNS HAHECeT OONBIION ymepo
SKOHOMHUKE?

4
J* Cananus 0anka

*IIponaxa mpo-
OJIEMHBIX aKTHBOB
0aHKY «IUIOXHX)»
JIOJITOB

X

OT3bIB JIMIIEH3UHU U
JIMKBHAIAIAS OaHKa ‘

MIPY TIPOJIaKe MPOPHILHBIX aKTUBOB U
cokparienuu J[3

* MupoBoe corialieHue

* BaHKpOTCTBO

* McnonHuTenbHOe MPOU3BOACTBO
* OtcrynHOe

* Ycrynka npaB TpeOoBaHUS

* BXo’k/eHHe B KaIuTal

* BHecyneOHOe B3bICKaHUE

Puc. 4. Aneopumm evibopa cnocoba pezynuposarus NpoOIeMHOU 3A00IHCEHHOCTU

[lepcrieKTUBHBIN BapHaHT peIIeHHUs MPOOIeMBI —
pa3paboTka CTaHIAPTOB PECTPYKTYpPHU3AIMH J0JIra C
Y4eTOM TNPHHLHUIIOB, NPHUHATHIX B MEXIyHAPOIHBIX
kiy6ax kpeauTopoB. OHM MOTIU Obl OBITH TPU3HAH-
HBIMHU TIPaBOBBIMH OOBIYasMH H JIS)KaTh B OCHOBE ype-
TYJIUPOBAaHUS KOH(IUKTA IOJKHUKOB M KPEIUTOPOB
Ha J0Cy/leOHOM 3Tare, MO3BOJISIl HaXOJUTh KOMIIPO-
MUCCHBIE PELIEHUs B MHTEpecax MUPOKOro Kpyra Kpe-
JUTOPOB U JOIKHUKOB.

Bynyuu akuentoBanneiMu bankom Poccuu B ka-
4YEeCTBE yCIOBUS MPU3HAHUS

PEeCTPYKTypHU3aLMH, HE IOPOKAAIOLIEN TOMOIHU-
TENBHBIX PUCKOB OaHKa-KpeIWTOpa, TaKHe CTaHIApTHI
Moriy OBl IPUMEHSTHCS U hopMupoBaHus mpodec-
CHOHAJIBHBIX CY)KICHHH O KauecTBE KpeauTa, He IpH-
BOJIAIINX K JJOMOJTHUTEIBHBIM 0OpEMEHEHHSIM Ha KaIlu-
Tay 6aHKa. YYacTHe TOCYAapCTBa B PECTPYKTYPH3AIHN
JIOIITa U 03{0POBIEHHUH NMPEIIPUATHI BO3MOMKHO JIHIIb

HpHU TOCTIXKEHUH COTJIAIICHHS ¢ KPEIUTOpaMH U HaJIU-
YHM 0JJOOPEHHOT0 MU IJIaHa CaHAIlMH. MHpPOBOE CO-
IJIAlIeHHe JOJDKHO MpeJylaraTh KpeauTopaM JydInne
YCIIOBHS YAOBJIETBOPEHHS MX TPeOOBaHUM, 4eM NpHU
KOHKYPCHOM TIPOM3BOJCTBE. JIOCTHKEHHE coriamre-
HUI BO3MOXHO Ha OCHOBE CTaHIAPTOB PECTPYKTypHU3a-
LML

Kpome Toro, obnerunts HaHHBIH mpolecc s
TIPEANIPUATHI ITO3BOJIAIT: TIEPEX01 Ha HOBYIO HH(OpMa-
LUOHHYI0 IaTpopMy (B KauecTBE NpPUMEpa MOXKHO
npuBectd Tunbko(pd baHk), OTKpHITOCTB, IpO3pad-
HOCTb IJIaTeXeH, KOHTPOJIb CYETOB, FapaHTHH (POHJIOB,
MUHHUCTEPCTB, HOBbIE HH()OPMAIMOHHBIE MPOIYKTHI.
Taxum 06pa3om, 3TO MOKHO OTHECTH K MEPaM H Cpea-
CTBaM NPOGHUIAKTUKY C LENbI0 00€30MacuTh KPEANTO-
BaHHE CO BCEX CTOPOH, TOTAA M MOXXHO OyJeT NMpoBO-
IUTH PECTPYKTYPHU3ALHNIO 330DKEHHOCTH.
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TakuM 06pa3om, OBUIH ¢ yIETOM BBISIBIICHHBIX HE-
JIOCTATKOB MPeIJIoKeH MOIU(PUIHPOBAHHBIN BapHAHT
IropuT™Ma BBIOOpPA HHCTPYMEHTOB pErYJIHPOBaHUS
npoOJEMHBIX aKTHBOB OaHKOB. Iy craOmnm3anuw,
JANTLHEHINETO YIYUIICHHUS Ka4eCTBa KPSTUTHOTO OPT-
(enst 6aHKOB ¥ BO3OOHOBJICHHS MX KPEIUTHON aKTHB-
HOCTH TpeOyeTcsi MPUHATHE CUCTEMHBIX Mep, HallpaB-
JICHHBIX Ha yMEHBLICHUE JI0JrOBOM HArpy3Kkd Ipea-
npusITHi 10 MPUEMIIEMBIX pa3mepoB u
BOCCTaHOBJICHHE MX CIIOCOOHOCTH K HOPMAaJIBbHOMY 00-
CITY)KHBAHUIO JOJITa.
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Abstract

In this article, within the framework of the organizational and economic aspect, the importance of the for-
mation of a unified personnel policy is substantiated, the participants of which should be the State Committee for
Science and Technology and the subjects of the innovation infrastructure.

AHHOTaLUA

B nanHO#1 cTaThe 000CHOBBIBACTCS B paMKax OPTaHU3aI[OHHO-9KOHOMHYECKOTO acIeKTa 3Ha4eHue (hopMH-
pPOBaHMS €AMHON KaApOBOW INOJUTHKH, YIACTHHKAMH KOTOPOH MOJDKHBI OBITH ['OCYZapcTBEHHBIH KOMHTET IO
HayKe U TEXHOJIOTUSM U CyObEKThl HHHOBAIMOHHOW HH(PPACTPYKTYPBL.

Keywords: human resource management, innovation infrastructure, personnel policy.
KaioueBble ciioBa: ynpaBiieHHE YeJIOBEUECKHM PECYPCOM, MHHOBAIIMOHHAsE HHPPACTPYKTYpa, KaapoBasi o-

JIMTHUKA.

BBenenue

B macrosmuit MmomeHT B PecyOmuku Benapychk
uaéT nporecc GOPMHPOBaHUS CyOBEKTOB HMHHOBAIU-
OHHOW WH(PACTPYKTYpHL, BKIIOYAIOMMA B ceOs
HAYYHO-MeXHON02UYecKUue NapKku W YeHmpsbl MpaHc-
@epa mexnonoeuil B IPOLIECCe YTBEPKIAEHHOHN U peatn-
3yemoit ['ocyapcTBeHHON MporpaMMbl MHHOBallMOH-
HOTO Pa3BUTHS, IIETIBI0 KOTOPOH ABJsIeTCS POpMUPOBa-
HUE UHPOPMAITMOHHO-UHHOBAIIMOHHON KOHOMUKHU, U
3a/1aueil Mo CO3/IaHUI0 HOBBIX PA0OYMX MECT B HOBBIX
OTpacisaxX HHIYCTPHH.

[pu peanmzanuu HaHHON MPOTpaMMBI Ha MPOTSI-
JKeHud Tocienrero narmwietus (2016-2020 roasr) pe-
3YJIETATOM CTAJIO YBEIMUYCHHUE OOIICH YNCIIEHHOCTH 3a-
HATOTO B HAYYHO-WHHOBaIMOHHOHU cepe PecmyOmmkm
Benapych, Tak B ceTH CyObeKTOB MHHOBAIIHOHHOM MH-
(hpacTpyKTyphl, OXBAaTHIBAIOIIEH BCe OOJIACTHEIC IICH-
TPHI ¥ CTONIMYHBIA PETHOH M COCTABISIET 25 OpraHn3a-
UK, B TOM yucie 16 TeXHONmapKoB, 8 MEHTPOB TpaHC-
tdepa TexHonmormid M bemopycckuif MHHOBAIIMOHHBINA
¢douz. 3a mpomenmrem 2020 roxy cyObeKTaMu U UX pe-
3ugeHTamMu co3gano 600 pabounx MecT, a oOmmas Juc-
JICHHOCTH paboTatonux coctaBmio 3328 genosek. Cta-
HOBJICHHE WH(OPMAIMOHHO-UHHOBAIIHOHHON 3KOHO-
MUKH TECHO CBS3aHO HE TOJBKO C TEXHOJOTHSIMHU U
WHCTUTYIMOHAIBHBIMU TPEOOPA30BAHUSAME, HO H C €€
KaJpOBBIM oOecriedcHreM. KITFoueBBIMU JIEMEHTAMU U
BaXKHEHIIMMU pecypcaMy pa3BUTHS TAKOW SKOHOMHKH
SBIISICTCS YEJIOBEUECKHE pecypc, (HOPMHUPYIOUIHIACS, B
TOM YHCJIE€ B HAI[MOHAJIBLHOH CHCTeMe O00pa3oBaHMS.

[TosTOMYy BaXHBIM AacHeKTOM SIBIAETCS INOHMMaHHE
CBSI3M CyObEKTOB HHHOBAIIMOHHONW MH(PACTPYKTYPHI C
l'ocynapcTBeHHBIM KOMHTETOM IO HayKe M TEXHOJIO-
rusm Pecnybnmkn Benmapych, kak opraHom rocypap-
CTBa, KOTOPBIA B TEKYIIEM COCTOSIHHUH OCYILECTBIISET
TOJIBKO PETYJIUPYIONIYIO (QYHKIHIO.

Ha ocHoBanum 4yero MoxxHO c(hOpMHpPOBATH BO-
HOpocel AN HccienoBaHus WU obOocHoBaHusA: Kakas
JIOJDKHa OBITH POJIb TOCYNApCTBa B MHHOBAIIMOHHOMN
ctepe? Kakoii momkHa ObITH KaJpOBasi MOJIUTHUKA B HH-
HOBAaITMOHHON HH(pacTpyKType?

OcHoOBHas1 YaCTh

K xonmy 2020 roma o0mas YUCICHHOCTD 3aHATHIX
B HayYHO-WHHOBAIMOHHOU cdepe Pecmybnmku bema-
pych (Hayka + MHHOBallMOHHas WHQpacTpykTypy +
cexrop UT + nHHOBanMOHHOE MPEANPUHIMATEIBCTBO)
cocraBisieT Oonee 120 Thicsd yenoBek. CeTh cyOBeK-
TOB HMHHOBAaIIMOHHOW WH(PACTPYKTYPHl BKIIOYAET B
cebs 25 opranmsanmii (16 TexHOmapkoB, 8 LEHTPOB
Tpancdepa TexHoJorui u benopyccknit HHHOBAITMOH-
HBIA QOHZ), PA3HOBUAHOCTAMHU CYOBEKTOB MHHOBAIIH-
OHHOW MH(PACTPYKTYPHI SBIISIOTCS: TEXHOMAPK, IICHTP
TpaHc(epa TEXHOJOTWH, BEHUYypHas OpraHW3alys.
Lens pa3BuTHs CyOBEKTOB WHHOBALMOHHOM HH(pa-
CTPYKTYpbl YTBEpXKJ€Ha B COOTBETCTBHHM C YKa3oM
[pesunenra Peciyonukn benapycs ot 03 stuBaps 2007
roga Ne 1 «O06 yrBepxaennu [lonoxeHus o mopske
CO3JIaHusl CYyOBEKTOB WHHOBALMOHHOW HH(QPACTPyK-
TYpBI», U B paMKaX TEKYIIETr0 COCTOSHUS (OPMHPOBa-
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HUS JaHHOW MHHOBAITMOHHOW MH(PACTPYKTYpHI, TIpa-
BOBOE PETYJIMPOBAHUE OCYIIECTBIISIETCS 3aKoHOM Pec-
ny6nuku benapycs ot 10 ntons 2012 roma Ne 425-3 «O
rocy/1apCTBEHHON MHHOBALIMOHHOM MOJIMTUKE U UHHO-
BaIlMOHHOH JesaTenbHOCTH B Pecnybnuke Bemapycoy.
(3, 4]

Tak ke Ba)KHBIMH HOPMaTHBHBIM aKTaM sIBJISIETCSI
IlocranoBnenus I'ocymapcTBEHHOro KOMHTETa IO
HayKe # TexHoJormsiM Pecry6mmku benmapyce ot 23 Ho-
sg6ps 2009 roma Ne 29 «O mopsinke BeOeHHS peecTpa
CyOBEKTOB MHHOBAIMOHHOW HH(PPACTPYKTYpBI», PETy-
JMPYIOIIETO AEATEIPHOCTH CyOBEKTOB HHHOBAIMOH-
HOU MH(]pPaCTPYKTYypHL. [5]

B paMkax npoBOIMMOTO HCCIIEIOBaHHS B JaHHOMN
Teme ObuT0 c(hOPMHUPOBAHO ABTOPCKOE IIOHUMAHUE ClIe-
JYIOILINX MOHSITHIA:

Yenoseueckuii pecypc — BeCh JOCTYIHBIM 4eJlO-
BEYECKUH pecypc C BO3MOXHOCTBIO IEpexoja €ro B
TpynoBoii pecypc. 1o cocrostauto B Pecyosnku bena-
pych Ha 01-oe sHBaps 2021 roga, cocTaBmil: MPHOIH-
3ATEIBHO 9 MIIITHOHOB 475,2 THICSY YEJIOBEK.

Tpyoosoti pecypc — pabOTHUK, KOTOPBIA MMeEET
orpezielIeHHbIe Mpo(eccCHOHaNbHBIE YMEHHSI, HaBBIKH,
3HAHUA W MOXET HCIIOIb30BaTh MX B TPYAOBOM IIPO-
Iiecce B ONPEEIICHHOM CEKTOpe SKOHOMUKH. [1pn6mu-
3uTeabHO 4 MUUIHOHOB 330,1 THICSY YeOBEK, YTO B
okoJ10 50 % Bcero HacesleHHs.

Kaopoeuviii pecypc — KOHIIGHTpUPOBaHHAsI COBO-
KYIHOCTb TPYIOBOTO pecypca, KOTOpble HAaXOIATCS B
pacnopsHKEHUH OpraHM3alui B HEOOXOAUM ISl HCIIOJ-
HEHUS! OTIPeNIeNEHHBIX (DYHKIUH, IPH JOCTHXKECHHH 1ie-
JIel IeSTeTbHOCTH U NIEPCIIEKTUB Pa3BUTHSL.

Paseumue xadpoé — KOMIUIEKC MEPOIPUSITHH,
3aKpETUICHHBIX B KaJ{pOBOH IMOJUTHUKH, HAIPaBICHHBIN
Ha TIOHCK, OIIEHKY, 0TOOp ¥ podecCHOHAILHOE Pa3BHU-
THE Ka/IpOBOTO pecypca, ero MOTHBAIMIO M CTHUMYJIH-
POBaHUE K BBITIOTHEHHUIO TOCTABICHHBIX IIEpel HUM 3a-
Jlay ¥ 1eJied OpraHu3aluu.

PesromMupysl BBINIEU3I0KEHHOE, MOKHO H300pa-
3UTh CXE€MY HCTOYHHKOB Pa3BUTHUS KaJAPOBOTO IOTEH-
[[fajga B HepapXxuyeckoi JMHAMHUKE, KaK CTPYKTYpPHBIX
KOMIIOHEHTOB KaJIpOBOTO NOTEHI[Haja CyObEKTOB MH-
HOBAaIIMOHHON MH(PACTPYKTYPBHI:

YEJIOBEYECKHII PECYPC

TPYJI0BOJ PECYPC

KAJIPOBBIIT PECYPC

ITEPCOHA.T

OHHaKO ABTOPCKOC MOHUMAHNE OCTAaHABJIMNBACTCH
Ha IIOHATHE ((Ka,[[pOBLIﬁ pecype» ABIACTCS KOHCUHBIM,

0e3 OoJiee MEJIKOT0 TIOHATHS «TepcoHa». [ToToMy Kak
yIIpaBJIE€HUE NEPCOHATIOM €CTECTBEHHO B OPraHU3aINT
JIOJDKHO OCYIIECTBIIATHCS HETOCPEACTBEHHO PYKOBO-
JUTEISIM CyObeKTa MHHOBAIIHOHHOW HH(PaCTPyKTYpHI,
MIOTOMY, KaK TOJIBKO €My H3BECTEH KaJpOBBII MOTEH-
Majg CBOeW opraHuzauuu. Kaopogwlii nomeHyuan
MIPEACTaBIsIET cO00M 3HAHMS, YMEHHUS M HaBBIKH, Kak
BCEX YYaCTHMKOB MHHOBAI[MOHHBIX IPOLIECCOB, TaK U
OTIENBHO KaXXI0TO CyOBeKTa MHHOBAIIMOHHON MH(]pa-
CTPYKTYpBI, BIUIOTh IO OTAEIBHOTO paboTHHUKaA. IIpu
3TOM aKCUOMOM siBisieTcs: KagpoBblil noTeHIuan 10i-
JKEeH 3aKIFOUATHCS B Kadpogom adpe. To ecTh pakTude-
CKH «KaJIpoBOE SApO» CyObEKTa MHHOBAIIMOHHOHN WH-
(pacTpyKTyphl €CTh €0 HHHOBALMOHHBIA MOTEHIUAIL.
ITocemy peanusanus neneil u 3agad pa3BUTHUS Kaapo-
BOro sjpa CyObeKTa HMHHOBALMOHHON HH(PacTpyK-
TYpPBI OCYILECTBIISETCS Yepe3 KaJPOBYIO MOJIUTHKY.

Kaoposas nonumuxa — ecTb COBOKYITHOCTB
MIPUHLIMIIOB, METO/0B, (JOPM M OpPraHU3aAIMOHHO-IKO-
HOMHYECKHX MEXaHM3MOB IO BBIPAOOTKE IeNeH U 3a-
Jlay, HAIPaBJICHHBIX Ha COXPAaHEHHUE, YKPEIUICHNIO Kaj-
POBOTO sIIpa U Pa3BUTHS KaJpOBOTO MOTEHIMANA, IS
KOHEYHOHW IEeNH CO3/aHMs BBICOKOIIPOM3BOIUTEIb-
HOTO0, CIUIOYEHHOTO KOJIJIEKTHBA, CIOCOOHOTO CBOEBpE-
MEHHO PEearnpoBaTh Ha MEHSIOIINECS TPeOOBAaHUS KaKk
HMHHOBAI[HOHHOTO PhIHKA Ta U PhIHKA TPYy/a.

OCHOBHOM yenvio KagpOBON MOJUTUKU SBIAETCA
CBOEBpEMEHHOE oO0ecIieueHne KaJpOBbIM PECypcoM
TpeOyeMOro KauecTBa M B HEOOXOAUMOM YUCICHHOCTH,
paLMOHAIBHOTO €ro MCIOJIb30BaHne (OPMUPOBAHHUE U
nojsepkanue 3PPEeKTUBHON paboTHl KaZpoBOTo sIpa,
IIpu 00ECIIEUYCHNH YCJIOBHI pealli3allii MHHOBAIMOH-
HOTO MTOTEHIHANA.

[To Hamemy MHEHHIO, B CyOBEKTE MHHOBAIIMOH-
HOW MH(PACTPYKTYpPHI CTaTyC paOOTHHKA JOJDKEH OT-
JIMYAThCSl OT OCTAIBHBIX HA PHIHKE TPYAA, a KaapoBas
MOJMTHKA JOJDKHA OBITH HAIlpaBJieHa Ha YIOBJIETBOpe-
HHE 3aIIPOCOB BCEH MHHOBAIIMOHHOM HHPPACTPYKTYPHI
B TOM YHCJI€ UX pe3uAeHTOB. Pa3BuTue kaapoBoro mo-
TEHIIMaJa OJKHO MPOSIBIATECS Yepe3 TOTAIBHYIO BO-
BJIEYCHHOCTh B CTpaTEerMYecKHe 3aaudl cyObeKTa HWH-
HOBAIIMOHHON MH(PACTPYKTYPBHI, pu 3 dexTHBHOCTH
Tpy/Ja, Kak (pakTopa KOHKYPEHTOCIOCOOHOCTH B JJaH-
HOW cdepe. Bribop BepHOH KagpoBOH IMOJUTHKH €CTh
(akTHUecKast KOHIETIHS pa3BUTHs KaJpOBOTO IOTEH-
1Maja, BeAb KaJpOBBIH MOTCHIUAN SIBIAETCS KIIIOYe-
BBIM aKTHBOM U OIPEAEIIAIONINM PECYPCOM IIPH JIOCTH-
KEHUM cTpaTermdyeckux nened. OTroro mocnemosa-
TeJIbHAs peain3anys BEIOPaHHOM KaJPOBOH MONUTHKH
MO3BOJIMT BBIIBUTH MHHOBAIIMOHHBINA OTEHIIHA.

DKOHOMUYECKHH 3((HEKT COCTOUT B 00ECTIeUeHNN
MTOJTHON MPOJYKTHBHOM 3aHATOCTH B YCIOBHUSX AehH-
LUTa KaJIpOB BCell MHHOBAIIMOHHOW MH(PACTPYKTYPHI,
BeJlb 10 COCTOSTHUIO Ha okoH4YaHue 2020 r. HayYHbIMU
HccIeI0BaHUsAME U pa3paboTkamu B PecrryOnmku be-
JIapyCh 3aHUMAIOTCS OKOJIO 26 THICSY YENIOBEK, B 21-0M
aKKpEeIUTOBAaHHON HayuyHOW opraHusauuu. Ilpu uem
JI0JIsl 3aHATBHIX HaYYHBIMM HCCIEJOBAHUSIMU U pas3pa-
60TkaMu cocTaBisieT 0koo 0,6% oT 00Iero yucia 3a-
HATBIX B 9KOHOMHKE. [loaToMy BakHOHW mpoOiemMoi,
crosimeit mepex Pecrmybnmkoit bemapycsio, siBiseTcst
ciraboe KaJapoBOro MOTEHIIMAIa HHHOBAIMOHHOTO pas3-
BHUTHS HAIIMOHAJIBHON 3KOHOMHKH. IIsfTast gacts Bcex
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UCCIIEZoBaTeNNell MMEEeT YUYCHYIO CTETEHb: JIOKTOpa
HayK — 645 JeoBek Wiv KaHauaaTa Hayk — 2850 ge-
JIOBEK.

B 2020 roay Bricmias arTectalinoHHass KOMUACCHUS
Pecniy6nuku benapyck mpucyauia y4eHYIO CTEleHb
347 couckarensaM, B ToM uucie 40 — JOKTOpa Hayk,
307 — kanmumaTa HayK, a yueHoe 3BaHKe podeccopa
B 2020 romy mpucBoeHo 31 couckaremto, AOLEHTa —
313 couckarensm. XoAaTaiicTBa O NPUCBOCHUM Yy4e-
HOTO 3BaHWs TPEICTaBJICHBI YUPSKICHUSIMU MHUHH-
crepctB  obOpazoBanust (50%) u 3IpaBOOXpaHEHUS
(16%), HammonampHON akamemuu Hayk bemapycu
(15%), npyrux pecmyOnHKaHCKHX OPTaHOB IOCYIIpaB-
nenust (19%). BeisiBineHo, 4TO KaApOBBIH pecypc, 3aHs-
Tl B UHHOBAIIHOHHOH /1€ TEIbHOCTH, BECbMa CIIOXKHO
oIpeenseM, Ha OCHOBAHUU 4ero BO3HUKAIOT TPYJHO-
CTH B paMKax ()OPMUPOBaHUE KOHUIENTYaJbHBIX IOA-
XOJI0B KaipoBoil moauTUKU. OTTOro Kaxkaslil yIpanie-
Hell Ipy (POPMUPOBAHUS CUCTEMHOTO B3IJIsa HA KOH-
HEeNTyaJbHbIE MOIXO0AbI KaJPOBOIl MOJIUTHKH B paMKax
OPTaHHU3aI[IOHHO-?)KOHOMHYECKOTO aCIeKTa JOJDKEH
PYKOBOJCTBOBATbCSl  IBYMsI ~ OCHOBOIIOJIAralOLINMHU
NPUHINTIAMH:

a) HEOIIPEICIIEHHOCTH: OCYIIECTBICHNE TEKYILETO
(yHKIIMOHMPOBAHNUS B paMKax BEKTOpa LIEJIN, BEKTOpa
TEKYILETO0 COCTOSIHUSA, BEKTOPA OLIHOKH;

0) HAaKOIUICHUS: 3aKpPEIUICHUE TEKYLIEro COCTOs-
HHS ¥ OCYLIECTBIICHUE HAKOIUICHHsI OYy/IyIIero pasBu-
TUsI 00BEKTA YIPABIICHUS.

[Mocemy hopmupoBaHuEe CTPYKTYPHI H COAEpPIKa-
HHUSI eJUHOI Ka/IPOBOii MOJIUTHKH BO3PACTALT, KOTa
KaJpoBasi SHTPOIHS MOXKET OBITh MPEOJI0JIEHA IOCTPO-
€HHEM pallMOHAILHOH, HE3aBHCSAIIEH OT MPOU3BOIIA PY-
KOBOAMTENS KaJApOBOW NMOJUTHKU. Benp B HacToAmuit
MOMEHT K COXKaJIeHHIO, BO BCeil MHHOBalMOHHOM HH-
(pacTpyKTypbl IPUMEHSETCS CUMYAyUuOHHOU WIH pe-
aKyuoHHOU KaJIpoBOH MONMUTUKON. B cBs3M, ¢ 4yem uc-
CJIe/IOBaHUE, aHAIIM3 U TeOpeTHIecKas 0cHOBa (akTo-
POB MPUHATHS KaIPOBBIX PEIICHUMN, TOKHO IPHBECTH
K IIOCTPOEHHUIO YIIPABICHYECKONW CUCTEMBI M CO3/IaHHIO
€JIMHOM KaJ{pOBOH IIOJUTUKH, UYTO B CBOXO OUEPE/Ib IIPU-
BEZET K IIETIOCTHOCTH U paBHOBeCHI0. OTTOTO IpenMy-
IIECTBO CYOBEKTaM HHHOBALIMOHHOM HHPPACTPYKTYPHI
3aKJII0YaeTCsl B BO3MOXKHOCTH YETKOTO OIPEICIICHNUS
KaJIpOBOTO $SI/Ipa, ITO3TOMY peasIu3alus eJUHON Kaapo-
BOW TOJINTHKH K CyOBEKTaM MHHOBAIIMOHHON MH(pa-
CTPYKTYpbl MMeeT Oojiee BBICOKMH YpOBEHb OTBET-
CTBEHHOCTH M B3amMojeicTBUs ¢ ['ocynapcTBEeHHBIM
KOMHTETOM TI0 Hayke M TexHosoruii Pecny6nuku be-
J1apyCh, KOTJAa JaHHBIH TIOCYNapCTBEHHBIA OpraH
TpaHC(HOPMHUPYETCS] U3 PETYIUPYIOMIETO B YIPABIISIO-
LU,

Ha cmpameeuueckom ypoBHE ennHas KagpoBas
MOJUTHUKA CTPOUTCS HAa OCHOBE CTPATETHUM Pa3BUTUSL
WHHOBAIIMOHHOW MH(pacTpyKTyps! (YIpaBieHHE Kall-
POBBIM PECYPCOM), @ Ha 0nepamueHoM YPOBHE TOCPE-
CTBaM pa3pabOTKH OM3HEC-TuIaHa CyObEKTOB WHHOBA-
IIMOHHOW MHQPACTPYKTYphl (yIpaBieHHE IepcoHa-
JIOM).

Ennnas xagpoBasi MOJMUTHKA MO3BOJIAET 0003Ha-
YUTH CBOE MECTO BO BHEITHEW Cpe/ie ¥ TEM CaMbIM CKO-
OpAMHUPOBATh pabOTy BCcell MHHOBAIIMOHHON MH(ppa-

CTPYKTYpbL. B cBsI3u ¢ 4eM enuHas KajapoBas IOJHU-
THKa, 10JDKHA BKIIIOYATh COBOKYIHOCTH LIENICH 1 IPUH-
LIUIIOB, KOTOpBIE OyOyT ONpeneisiTh COJepKaHHe M
HarpasJieHue paboTy ¢ KapOBBIM PECYPCOM B pacyere
JUINTENIbHON MEePCHEeKTUBBI U SABJISATHCS OCHOBOM Beel
CHCTEMBI yTIPaBICHHUSL.

ITosToMy Ha Haml B3MJIAJ OJHUM U3 KPUTEPUEB,
YUYUTBHIBAEMbIX NP NPEIOCTABICHUH CTaTyca CyObeKTa
HWHHOBAIIMOHHON HHPpAacTpyKTypHsl ['ocynapcTBeHHBIM
KOMHTETOM TI0 HayKe W TEXHOJOTHSAM JOJDKEH CTaTh
IUTaH Pa3BUTHUS KaJ[POBOTO MOTEHINANA, KOTOPBIH pa3-
pabaTeiBaeTCsI Ha OCHOBAaHWHM 00mIero OW3Hec-TIaHa
00 OTAENBHOTO, C YIETOM KOHIENITYaJIbHBIX MOJX0-
JIOB €IMHOM KaJpOoBOM MOJUTHUKH, MPEICTAaBICHHBIX
KOMHTETOM.

Eodunas xaopoeas nonumuxa — 3TO KOHIENTY-
aJIbHOE TOHMMAaHHE IPUHSTHS PEILICHUH OTHOCUTENIBHO
KaJpOBOTrO IOTEHIMAJa, KOTOpoe 00eCIeunTh yBeIH-
YeHHE KOIMYECTBEHHBIX 1 KaUeCTBEHHBIX II0Ka3aTesei
3¢ ($eKTUBHOCTH HHHOBAITMOHHON IeATeNbHOCTH. Eou-
Has Kadposas NOaUmMuKa ecTb QaKTHIECKU NPEeGeHMUB-
Has kadposeas noaumuka. OXHAKO € CTPYKTypa MOXKET
ObITH C(HOPMUPOBAHA TOJIBKO NPH MPUMEHEHHHU CETe-
LEHTPUYECKOTO MPHUHIIMIIA YIIPABICHUS.

ITox ceTeneHTPMYHUM NPHHIUIIOM OHIMAETCS
MIPUHIUIT OPTaHU3AIUN MEXaHU3Ma YIPaBJICHHUS, 1103-
BOJIAIOLINH peann3oBaTh PEXUM CHUTYallHOHHOM OcBe-
JOMIIEHHOCTH Onarozapst (OpMHUPOBAHHUIO U TMOJJEP-
JKAHWIO CIUHOM UIs BCe MH(PACTPYKTYpPHI, LEIOCT-
HOW M KOHTEKCTHOH WMH(OPMAIMOHHOW Cpelpbl, Npu
BKJIFOUCHHH B TIpoLiecc €€ HeITPEePhIBHON aKTyaIn3anu
BO3MOXKHO OOJBIIEr0 YHCIa YYACTHUKOB C MCTOYHH-
KaMu TiepBUYHON MH(OopMaruu. JlomeHT, k.3.H. CBoe-
BonuH B.IO. moj cereneHTpHUeCKMMH NPUHLIUIIAMHI
TIOHUMAET CJIYIoIIee:

1) KOHUIEHTpanusi MPOU3BOAUTEILHON CHIIBI JIIS
BBINTOJTHEHHS TTOCTABJICHHOH 331a4¥ U MaKCHUMaJIbHOTO
MOJY4EHHUS UCIIONIB30BAHUS BCeH MH(OPMAIH BCEMH
YYaCTHHKaMHU TIpolecca NpH (GOPMHUPOBAHHM aJro-
pUTMa IPUHATHS PELICHUH;

2) HeoOXOIUMOCTb JOCTaTOYHOCTH 3HAHUH,
ONbITA M KOMIIETEHLIUH B TEKYLIEM COCTOSIHUM BCEHl
MaKpOSKOHOMHUYECKOH CHUCTEMBI M IIOCIEIYIOIIEro
MIPOTHO3UPOBAHMS COLMAIBbHO-KOHOMHUECKUX B3aH-
MOJICHCTBHM. [6]

BakHBIM ()aKTOPOM CETELEHTPHUIECKOTO YIIPaB-
JICHUS! SIBJISIETCS MaKCHMaJlbHO BO3MOXKHOE HCIIOJIB30-
BaHME UCTOYHHKOB IEPBUYHON MH(OpMAnUH, JOCTYII-
HBIX JUISI BCEX MEPapXHUECKUX YPOBHEW CHCTEMBI, TO
€CTh CyObeKThl WHHOBALMOHHOW HHQPACTPYKTYPBI.
Obnananne akTyaJdbHON W TOYHOM WHOpManueil B
M000W MOMEHT BpPEMEHH, KOTOpas HeoOxomuma Jis
MIPUHATHUS WIN BBITIONHEHUS PELICHUH, a TAK)Ke OTOX-
JICCTBIICHHE €€ CO CBOMMH HamOoJiee BayKHbBIE TEKY-
LIVMH LENSIMH, CO3/1a€T B3aUMOJIEUCTBUE B €AMHON HH-
¢dopmaronHoii cpene. IIpu 5TOM B KadecTBe OJHOTO
13 3(p(heKTUBHBIX MHCTPYMEHTOB BBICTYIAIOT «CUTYya-
LIUOHHBIE LIEHTPBI», CO3[aBacMble B OpraHe rocyjaap-
CTBEHHOT'O YIIpaBJICHHs BCE MHHOBAI[MOHHOW HMH(pa-
CTPYKTYpO.

[Ipobnema rpynmoBOro ympaBieHHUs B pacipere-
JICHHBIX CHCTEMAax pEIIaeTCsl ByMsS OCHOBHBIMH ITy-
TAMHU: JTMOO BBIACIAETCS IICHTPAIbHOE YCTPOMCTBO
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yIpaBlieHUs, MO0 TOCTHKEHHE IIeITH 00eCTIeunBaeTCs
CO3JJaHUEM PACHPENEIEHHON CUCTEMbI YIPaBICHHS Ha
OCHOBE OOBEAMHEHUS IIOJCHCTEM YIPaBJICHUS BCEX
00bekToB cetu. CTpyKTypa mpoduisi KaJpoBOro co-
CTaBa Ha TEKYIIWH MOMEHT Ha Hall B3IJIAJ CIMIIKOM
«pa3MBITay», TaK KaK BKJIIOYAET B ceOsl TPYIOBBIE pe-
CYPCHI, 3aHSTbIE HAYYHBIMH HCCIIEIOBAHUSAMH H pa3pa-
0OTKaMH 1O Pa3IMYHBIM CEKTOPaM AEsSTeIbHOCTH, KO-
TOPBII MOXET OTOOpakaThCsl, KaK U B TOCYHAAapPCTBEH-
HOM TaK W YacTHOM cekrope. I[Ipm 3ToM cromT
3aMETHTh, YTO HanOOJBIIAsT YUCIEHHOCTh HCCIICI0BA-
TENe COCPeOTOUCHA B YaCTHOM CekTope — 63% ot
00IIIETO YKCIIa.

[TosTOoMy enmHas KaapoBas IMOJMTHKA MJOJDKHA
OCYILIECTBIISITHCSL IICHTPAJIM30BaHHO Yepe3 Trocynap-
CTBEHHBII OpraH ympasieHus, a uMmeHHo [ocynap-
CTBEHHBI KOMHTET 110 HayKe U TeXHoyorusiM Pecry6-
nuku benapych, MOTOMyY Kak sl Hallei OTHOCUTEIILHO
HeOOJIBIION CTpaHBbl, TJje 9KOHOMHYECKH aKTHBHOTO, a
YK TeM 0oJiee HHHOBAIIMIOHHOTO aKTUBHOT'O HACEJICHUS
HE TaK YK U MHOTO, CO3/1aHHS €ANHOH CTPYKTYpHI TN
[EHTPAIN30BAaHHON CETH YMNpaBICHNS HWHHOBAIMOH-
HOTO aKTHBHBIM TPYZOBBIM PECYPCOM SIBISIETCSI BECbMa
BECOMOM 3aJ1auell K pealu3aluy.

3akJrouenue

IIpo6nema kaapoBOTo 0OSCIeUCHUS MHHOBAIHOH-
HOT'O pa3BUTHA BbI3BaHA IMPEKAC BCETro ABYMSA IHPOTU-
BOpPCUUAMH, a UMCHHO JUCIIPONOPHUAMU MCEKAY 3a-
TpaTaMu 1 YMCICHHOCTBIO TPYI0BOTO pecypca. Js pe-
IICHUS JaHHOW MPOOJIEMBI HYXXHO OoJiee TIIyOOKOE
M3ydeHHe Ipolecca o0ecrieueHNs KaJpaMHi HHHOBAIIH-
OHHOMH c(ep, B TOM uHcie B 001acTH B3aUMOICHCTBUS
00pa3oBaHys, HAYKH U IIPOU3BOJICTBA, HA OCHOBE KOM-
IUICKCHOTO MOAXOZa B OMNPEACICHUH IPEINOCHUIOK
(hopMHpOBaHUs KaAPOBOTO MOTEHIMANA /sl MHHOBA-
IIMOHHOW MH(QPACTPYKTYPHI, B KXKAOH U3 IOJICHCTEM.

HoBu3Ha 1mocTraHoBKHU HpO6HeMLI HUCCIJICJOBAHUS
00ycioBIeHa HEOOXOTUMOCTBIO pa3pabOTKU MEXaHU3-
MOB o0ecrieueHns] KBATU(QHUIUPOBAHHBIMU KaJpamMH
CyOBEKTOB MHHOBAI[MOHHOW MH(PACTPYyKTyphl Ha OC-
HOBE CETEeLEHTPUYECKON CHCTEMBbI YIIPaBIICHHUSI.

Pa3zBuTne KaZpoBOrO TOTEHIMANa, HE MOXKET
OBITH OCYIIIECTBIIEHO 0€3 CIICAYIONINX HIEMEHTOB!

1) mpoBeneHust pepOPMBI CHCTEMBI 00pa30BaHHUS
Y HayKU;

2) yiydIiieHus KauecTBa (PMHAHCOBOTO M MaTepH-
JIFHOTO 00eCTIeYeHHs TpyAa yUEHBIX U I1E/1aroros, Ipx
MPOTPECCUBHOI MIKaJIe OOLIPEHNS;

3) dopMupoBaHe HHHOBAIMOHHOW HH(pacTpyK-
TYpPBlI 1 MEXaHU3MOB YIPABJICHUA YCIIOBCUCCKUM PE-
CypCOM B HEH;

4) pa3BUTHS CHCTEMBI HEIPEPHIBHOM 00pa3oBaHUs
CIIeuaJInuCTOB JIs1 HHHOBaHHOHHOﬁ JACATCIBHOCTH,

5) pacmmpeHHs OATOTOBKH CIENAIMCTOB BBIC-
el KBaMQUKaIMK M0 NPUOPUTETHBIM CIIEIHAIBHO-
CTsM, o0ecrieunBaoIMM repexon k VI rexnonornye-
CKOMY yKJIany.

[MonBoas uror, XoTenock ObI 3asIBUTh, YTO ITAHHAS
npobiieMa HyXIaeTcs B JaJbHEHIIeH Hay4YHO-HCCIe-
JIOBATEJIbCKOW TPOpaboTKe, MOTOMY KaK Ha Halll B3I
B TEKYIIIEM COCTOSHUHU O€JIOPYCCKOTO OOIIecTBa Kax-
IBIA  yTIpaBiieHeN TPH (OPMHPOBAHUS CHCTEMHOTO
B3IIs1/1a HA OPraHU3alMIO JI0JDKEH PYKOBOJICTBOBATHCS

JBYMsI OCHOBOIIOJIATal0IINMHK MIPUHIUIIAMH. HEOTIPEIe-
JICHHOCTH: OCYIIECTBJICHHE TEKYIIETO (hyHKIMOHHPO-
BaHMS B paMKaX BEKTOpa LM, BEKTOPA TEKYIIETo CO-
CTOSIHUSI, BEKTOPa OIINOKHN; HAKOIUICHHS: 3aKpEIICHUE
TEKYIIEro COCTOSHHSI M OCYIIECTBJICHHUE HAKOIUICHUS
OyIymiero pa3BuTusl 00BEKTa YIPaABICHHUS.

Opranu3alMoHHas MapajurMa ecTh OTKpHITas,
KOHKypeHTHasi 00pb0a Ha phIHKE TpyJaa U oOpaszoBa-
TEJIBHBIX YCIIYT, IPH MOHMMAaHHUU CIETYIOMNX aCTeK-
TOB:

1) genmoBeUYeCKmii pecypc ecTh TIIaBHBIN yYaCTHUK;

2) cyOBEKT HMHHOBAIIMOHHOW HH(GPACTPYKTYPHI
€CTh OCHOBa KaJIPOBOTO IOTEHIHaNa, KOTOPBIH HaéT
WHHOBALMOHHBIN OTEHIHAN TOCY1apCTBY;

3) rocyaapcTBO €CTh rapaHT OCYILECTBJICHHUE pe-
T'YJIMPOBAHUS ISITENBHOCTH M KOHTPOJIb 33 (DyHKIIHO-
HUPOBAaHHEM CHUCTEMBI ITOJITOTOBKH KaJAPOB;

4) cucrema o0pa3oBaHUsI €CTh OCHOBA Iepexoja
TPYJIOBOTO pecypca K KapoBOMY Pecypcy;

5) HayKa ecTh HCTOYHHK HHHOBAIINH;

6) IPOM3BOACTBO (pEaNbHBIN CEKTOp) €CTh TJIaB-
HeWImas 4JacTh, 3aKa3dMK KaJpoOB, MECTO BHEIAPCHUS
WHHOBALUH, ICTOYHUK KaJpPOBOTO Pa3HOOOpa3Hsl.

IToceMy MHHOBaIMOHHBIX NPeoOpa3oBaHUI Tpe-
Oyer (opMHpOBaHHME EAMHOH KaAPOBOW IOIUTHKH
BCEl WHHOBAIMOHHOW WH(pacTpykTypbl. OTyero B
paMKax aBTOPCKOTO MOHHUMaHHE aKCHOMOM JOJIKHO
CTaTh: KaJpPOBBIM MOTEHIMAI €CTh OCHOBA MHHOBAIIU-
OHHOTO MOTEHIIHANA.
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Abstract

The author attempts to show the formation of new industrial enterprises on the basis of factories and factories
evacuated from the frontline and frontline zones, in the most difficult socio-economic conditions. After 1-2 years,
the Ulyanovsk Region turned into a large industrial center during the war years.

AHHOTaLUA

ABTOPOM TNIPEANPHHSATA MONBITKA MTOKA3aTh, CTAHOBJIICHHUE M HOBBIX ITPOMBIIUICHHBIX IPEINPHUIATHH Ha Oa3e
9BaKyHUPOBAHHBIX 13 (PPOHTOBOI M MPUPPOHTOBOI 30HEI 3aBOAOB M (HaOPHUK, B TSHKEICHIINX COLMATBHO-9KOHO-
MUYECKHUX YCIOBUX. Yke uepe3 1-2 roga YIbsHOBCKUN Kpail peBpaTUIICs 3a TOAbl BOWHBI B KPYIHBIN MPOMBIILI-

JIEHHBIN LEHTP.

Keywords: War, industry, factory, factory, working class, bread, the city of Ulyanovsk.
KuroueBble ciioBa: BoiiHa, IpOMBIIIIICHHOCTh, 3aBOI, (hadprKa, pabouuii Kiacc, Xjied, ropos YIIbSHOBCK.

C nauanom Benmkoit OTedecTBEeHHON BOWHBI B
YIbSIHOBCKOM OKPYT€, KaK ¥ M0 BCe cTpaHe, Hauanach
nepecTporika Bced IJKOHOMUKH Ha BOEHHBIH Jaj B CO-
OTBETCTBHH C BOCHHO-I)KOHOMHYECKOH TIOJUTUKOH PY-
KOBOZCTBa cTpaHbl. Jns storo pykooacrsom CCCP
OBUIO TPUHSTO LEJBIH P MaPTHHHO-TOCYIapCTBEH-
HBIX JOKYMEHTOB, B KOTOPBIX OBLIH HOCTaBIICHBI KOH-
KpPETHBIC 33a4M 10 TepeCcTPOiike SKOHOMUKH CTPAHBI
Ha BoeHHBIN naja. Tak, 29 monsa 1941 ronga 6pu1a npu-
ara upextusa CHK CCCP u IIK BKII (0) mapTwmii-
HBIM M COBETCKHM OPTaHU3aIMsIM MPUPPOHTOBBIX 00-
jJacTed, Ha OCHOBE KOTOpoW ObuTl co3maH ['ocymap-
ctBeHHbl  Komuter OOopoHel. MIMeHHO 3TOT
4Ype3BblUAHBIA OpraH BO3IJIaBWJI BCIO O0OpPOHY
CTpaHbI, BKJIIOYAs MEPECTPOIKY BCEH MPOMBIIIICHHO-
CTH CTpaHBI Ha BOCHHBIN JIaj.

B memoM mo ctpaHe Ha OCHOBE MPHHATHIX peIIe-
HUM Ha BOCHHBIC NPEANPHUATHS OBLTH MEPEBEICHBI C
npyrux yupexiaennit 120850 genosek. [Ipomna Moou-
mm3anysg 500 000 TeICSY T.H. «JIOMAIIHHX XO35I€K» K
360 teicsta ygamuxcs 8-20 kiaccoB. Bee mpazaHomia-
TaloIUeCs,, Bp)eMEHHO 0e3pa00THhIE HEMEJICHHO MO-
OMJIN30BBIBAIMCH U BKITFOYAIIUCH B COCTAaB Pab0OvmX KO-
JIOHH CTPOHUTEIBHBIX 0aTaibOHOB. B ciydae oTka3oB
MPOTUB OTKa3HWKOB HEMEJICHHO BO30YXIalloCh YTro-
JIOBHOE AeJ10. YUCICHHOCTh TaKUX (POPMHUPOBAHUI J10-
cturia 608 Teicsiu yenosek [1].

[pencrosuto mepeba3upoBaTh Ha BOCTOK THICSYH
npeanpusaTuil. BaxkHeilmas 3agada nepeguciioKalyu
OTPOMHOTO KoJM4uecTBa (paOpUK M 3aBOJIOB ObLIA BBI-
MOJHEHa 3a nepsoe nonyroaue 1941 roma. Hu ognoit

CTpaHe MHpa He NPUIILIOCH BINOJIHATH NOA0OHBIE TH-
rantckue 3a1auu. B CCCP ¢ utons no gexadpp 1941 1.
yJIaJIoCh TepeBe3TH 12 MWIIMOHOB YENOBEK — MHXKe-
HEpHO-TEXHUUECKUX PAOOTHUKOB, pPAOOUUX MPEIIpHs-
THH, a TaKXKe WICHOB uX ceMei. [Ipunnocek nepedasu-
poBath B obmieit cnoxxHocTH 2 593 mpeanpusrtus, (13
HUX 1523 xpymHBIX). ECiTi TOBOPHUTE OPyTrUM SI3BIKOM,
TO (paKTHUECKH 3a THICSYM KMIOMETPOB ObliIa mepeda-
3MpOBaHa YKOHOMMKA KPYIIHOM €BPONEHCKON CTpaHbI,
KOTOpasl 4yepe3 Moiroja 3apaboTaa Ha MOJIHYH0 MOIL-
HOCTB [2].

[TpoMbIIEHHOCTH Y IBSTHOBCKOTO OKpyra (o0a-
ctu ¢ 1943 1.) B ClI0’)kHOE BOEGHHOE BpPEeMsI TOCTOSIHHO
yBEJIMYMBaja TEMITbI BBIITyCKa IPOAYKIIUH, TpeOyeMoit
Ha ¢ponTe. Hanpumep, B aBrycre 1941 roma mo cpas-
HEHHIO C HIOHEM TOT'0 K€ I'0fIa TPUPOCT BEIITyCKa BOCH-
HOH mpoxykuuu coctaBui 147%, a B ceHTIOpe — yxe
178 % [3]. Benp 3T0 OBIII0 TO BpeMsi, KOT/Ia Bpar pBaJICs
k Mockse u JIeHuHrpany, a MHOTUE IPEANPUSLTHS C 3a-
MaJIHOM YacTu CTpaHy JINXOPaJOYHO MEePEBOAUINCH Ha
BOCTOK, YTO BMECTE C MpPEeKpamleHHeM BBIITyCKa BOCH-
HOM NpONyKUMH B 3aXBAauCHHBIX BparoM paioHax
CCCP npuBeno kK pe3KoMy CHHKESHHIO KOJIMYECTBA BbI-
IMyCKaeMOoi BOEHHOM MPOYKIUH.

O macmrabax mpoBOIUMON pabOTHI TOBOPUT TOT
(axT, 9TO TOJILKO B TOPOJ] YIIbSHOBCK IPHOBLIO U3 3a-
nagHbIx paionoB CCCP obGopynoBanue 15 KpymHBIX
(abpuK 1 3aBOJIOB:

1. TocynapctBenHass BcecorozHas aBTOHOMHas
YyJIOYHO — TpUKOTaXkHast padpuka M. KM n3 ropona
Burebcka,
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2. Ilseitnas abpuka um. ['opbKOro u3 roponaa
Kuesa

3. DnekTpoMexaHUUeCKUH 3aBOj «DJIEKTPOITyC-
karenb» uM. CranuHa u3 ropojaa XapbkoBa (3aBoj
«KonTakTop»);

4. 3aBoJ KOHTPOJILHO — U3MEPHUTENILHBIX PHOO-
poB Ne 10

Hapxomata nuireBoif IpOMBIIUICHHOCTH, CO31aH
Ha 0a3e 3aB0Jja KOHTPOJIHHO — U3MEPUTEIBHBIX MPUO0-
poB Ne 10 (3aBog «KUII») nz ropona Kuena;

5. IlpubopoctpountensHslii 3aBog Ne 280 Hapko-
MaTa aBHAIlMOHHOW IPOMBIIIEHHOCTH, CO3/1aH Ha Oa3e
Mockosckoro HUM Ne 12;

6. ArTtomMoOWIbHBIN 3aBoa M. Crammuua (3UC)
u3 roja MoOCKBBI U Il€Xa BBIIYCKY 3allacHBIX YacTeil
(3aBox «ABTO3am4acTh») LexXa MO BBITYCKY MaJIOJIHT-
PaXKHBIX JIBUTaTENEH;

7. JlureitHo — Mmexanu4deckuii 3asoa Ne 11;

8. BaronopemoTHslii 3aBoj1 uM. 1905 rona;

9. 3aBox mpubopocrpoeHus Hapkomara aBuarm-
OHHOM IpoMbIUIeHHOCTH Ne 25 u3 ropoaa MoCKBBI;

10. TocymapcTBeHHBIH 3aBOJ MHIIEBBHIX KOHIICH-
TpaToB U3 ropoaa MOCKBEI,

11. MacTepckue HHANBHIYaIbHOTO TOIINBA TPH-
KOTa)XHOTO TIaThs «ATenbe» u3 ropona Buredcka;

12. llIBeiinas ¢adpuka Ne 4 um. TuHsAKOBO U3
roga Kuesa;

13. MamuHocTpouTenbHblii 3aBog U3 roxa [o-
MeJIs;

14. YynouHo — TpHUKOTaXKHas
Herkwun u3 ropoga Buredcka;

15. Igeitnas ¢padbpuka um. [IpopuHTepHa N3 roga
MuHcka.

[puyem, BMecTe ¢ 00OpyZOBaHHEM MPUOBIBAIH
paboune, WHXCHEPHO-TEXHHYCCKUHA IepcoHal U
YIIEHBI UX CeMel, KOTOPBIX T/Ie-TO Hajgo OBLIO pa3Mme-
CTHTh, 00ECTIEYNTh KapTOYKaMH Ha IPOJOBOJIBCTBHUE.
HecmoTps Ha Bce UMeroImuecs TpyIHOCTH, K JeTy 1942
rofia BCE 3TH MNPEANPHUSATHA OBUIM HE TOJBKO 3aIy-
IIEHBI, U BHIIUIM HA MMPOEKTHYIO MOIHOCTh, HO U 3Ha-
YUTENBHO HApacTHIM O0BEM BBITYCKaEMOH MpPOAYyK-
IIUH.

¢dabpuka uM.

OnHO U3 caMBIX 3HaMEHATEeIbHBIX COOBITHIT BOCH-
HOTO BpeMeHH — co3fanne aBToMoomst Yip3UC — 253,
B pa3paboTKe KOTOPOro MpUHHMMAIN ydacTHe KOH-
crpykropsl C.JI. Uypazos, .A. dasbinos, Ky3neuos,
I'pummn n qpyrue. HoBbIi aBTOMOOHITE CO3/1aBaICA 110
yka3aHuio Hapkoma cpegHero MalIMHOCTPOCHUS
CCCP C.A. Axomosa. Ilog pykoBOJACTBOM IJIaBHOTO
koHcTpykTopa b. JI. [lanonraukoBa k Mato 1944 rona
OBbIT coOpaH TEPBBIA OMBITHBIA 00pa3el] AU3EILHOTO
Tpy30BHKa. DTOT 3,5-TOHHBII AN3ETBHBII TPY30BHK, IO
SKOHOMHYHOCTH [JBUTATENs, AWHAMHYECKUM Kaue-
CTBaM HUYEM HE YCTynaja aMepukaHckomy «Cryneoex-
Kep» U MOIYYHJI BBICOKYIO OLIEHKY CIIEHHUAUCTOB, HO
1O Psily IPUYMH B CEpUI0 HE nonren [4].

B urore kx 1943 rogy npoMBIIIIEHHOCTD Y IbSHOB-
CKOIi 00J1acTH TOCyIapCTBEHHBIH IJ1aH B I[EJIOM BBIIIOJN-
Huna Ha 98,7 %, Ho 1o cpaBHeHHUtO ¢ 1942 rogom BbI-
MyCK MpOoAyKIuH yBenwuwics Ha 33,6 % wmm Ha 259
MIIIHOHOB pyOied. [IoTHOCTBIO BBITIONHIWIN H TIepe-
BBINTOJIHWIM TITAHBI OOOPOHHAs MPOMBIIIIEHHOCTH,
MeCTHasi M oOmias, a TaKKe JIeCHas W TOIUIMBHAs.

YIenbHbI BeC MpeanpuUiATHid OOOPOHHOWM TMPOMBIIII-
nerHoctd B 1943 roxy cocrasmr 70 %. Ha npexnpus-
THSIX 00OPOHHOM NpOMBIIIIEHHOCTH B 1943 rony yaa-
JIOCh Pa3BEpHYTh COIMATIMCTUYECKOE COPEBHOBAHMUE,
KOTOPOE CHIrPaji0 HEMAIYIO POJIb B MOBBIIIEHUHU NPO-
W3BOJUTENBEHOCTH M CHIDKEHHMs Opaka. 13 mocTaHoBe-
HUsL cexpeTaps YibsiHoBckoro ropkoma BKIT (6) Ky-
peIIIKUHA OT 15 okTa0ps 1942 rona: «... B pe3ynbTaTe
Pa3BEpPHYBIIETOCS COPEBHOBAHUS 00BEM IIPOMBIIIICH-
HOH NPOAYKIMHU TOpoja B TPETbEM KBapTale yBEIH-
gwiics Ha 38 764 TBHICAYM B CPaBHEHHWH CO BTOPBIM
KBapTaJloM. B ceHTAOpe. .. mpeanpuaTHs Topoaa Iaiu
MIPUPOCT MPOAYKIMH, B CPABHEHHH C aBI'yCTOM, Ha 2,8
MUJUIMOHOB pyOiieil. B Teuenne ceHTs0ps 3aBox UMEHU
Bononapckoro BeimosiHMI nporpammy Ha 107,1% u no-
qyuun BropudHo mepexojnsmee Kpacnoe 3nams LK
BKII (6). Cnupt3aBon Ne 2 BEITOJIHWII IPOrpaMMy Ha
130 % 1 Bo Bcecoro3HOM COpEBHOBaHUHU 3aHSN TPETHE
mecto no HKIIIT (HaponHsiii komuccapuar MUIIeBOi
MIPOMBIIICHHOCTH). Psix apyrux npennpusituii ropona
BBIIOJIHWIA W TICPEBBINONHWIN CBOM 00s3aTeNb-
cTBa...» [5].

OnHako, B yCJIOBHSX BOGHHOTO BPEMEHHU HE BCe-
I7la yaaBajJoch 00ECHEYnTh YEeTKyI0 paboTy Bcex Tro-
POACKUX CITy’KO0, CBSI3aHHBIX C Pa3MELICHHEM 3BaKyH-
poBaHHBIX npennpusTuii. Tak, ¢ nexabps 1941 rona B
ropox u3 Bopormnosrpasa cTaigo nocrynatb obopy-
nosanue 3aBoga Ne 60, HO AnA ero pa3MelleHHs He
ObUTH TIO00paHbI MOMEIICHHUS, U TIPUOBIBIIeE 000pY-
JIOBaHHE TaK U IMPOJIHKAIIO O] OTKPBITHIM HEOOM 10
aBrycra 1943 roga B paiione ct. Kunaskoska [6].

Taxoke ObLTH OONBIIKE MPOOJIEMBI IO obecreve-
HHUIO HOBBIX NPEATIPUATHH IEKTpodHeprued. OcHOB-
HBIMH TIOTPEOHTENSIMH JICKTPOIHEPTHH CTAIH 000-
POHHBIE IPEIPUSATHS, & U3-3a TIOJIOMKH JTU3EIIeH U re-
HepaTopos, HEXBaTKW  JM3EIBHOTO  TOIJIMBA
9JIeKTpOCTaHIug paboTtana c¢ mepedbosmu. [lo aTuM
HNPUYUHAM BBIPA0OTKA 3JIEKTPOIHEPTHH B 3TOT MEPHOL
He mpeBbimana 75 — 80% OT IIaHOBOM MOIIHOCTH.
VIMeHHO U3 — 3a HEXBATKH 3JIEKTPOIHEPTHH B J1ekabpe
1941 rona mBeitHbIi 3aBoa No§ BBIMOIHUI TUIAH JIMIIH
Ha 24% nporneHTa, 3aB0J] KOHTPOJIbHO-U3MEPHUTENbHBIX
mpudopos Ha — 50[7]. B saBape 1942 roga B mexa 3HCa
JIEKTPUYECTBO T10JIaBaJIOCh C 3aBoJa MM. Bomomap-
ckoro. YToObl He OCTaHABIMBATH MPOU3BOJICTBO, JJICK-
TPO3HEPTHUIO MoJaBaiy 1o rpapuxy. [Ipodbiaema amek-
TpOocHa0XXEHHs YaCTHYHO PEIlaiach CO3/IaHHEM 3JIEK-
TPOCTAaHUMI Ha MpeaAnpusaTHsX [8].

CormanbHO-5KOHOMHYECKOE MOJIOoXKeHne pabdo-
YUX CHJIBHO YXY/IINIOCH, KAaK B OBITOBBIX YCIIOBHSX
Tak ¥ Ha npegnpusatuax. ObecnedeHne pabodnx mpo-
JIyKTaMU TUTAHUS U OJICKJ0M KpallHE HE0OCTaTOYHO.
N3 Bocniomunanuii Knasauu HuxosaeBHel bypanoBoit
n Annbl [1aBnoBHBI balikoBol, NpU3BaHHBIX U3 Aepe-
BeHu bonbmias Konpapate MH3eHckoro paiioHa yis
o0y4eHus npodeccuu cBapuivka B YJIIbSIHOBCK COBCEM
ele IOHBIMU: BO BpeMs yueObl OyIyIInX CBapIIUKOB
KOPMIJIM TPH pasa B JieHb OecriaTtHo, aaBanu o 700
rpamMM xiieba, HO 3TOTO PacTyIIEeMy OpraHH3MYy ObLIO
MaJo, ¥ JeBUOHKH MEHSIM Ha PBIHKE XJIe0 Ha Koiob —
JKMBIX BPOJIE XaJBbI, HO OYCHb JKECTKUU. Xiebd cpasy
CHEIIb — U HET €ro, a KoJI00a Ha LIeNbIi Bedep XBaTao,
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JKEBATh JIOJITO MPUXOAMIOCH/ 3apIuiaTy MOJIOIbIE CBAp-
IIMIBI CHadYala IMOJMy4Yalld CKOJBKO nMaayT. Pabouwme-
MOCKBHYH OOBSCHSUIIH, YTO Pa3HBIC ACTAIH IUIATAT I10-
pa3HoMy. Pabounii neHp HauMHAICS CTPOrO B OJHO
BpeMs, a paboTaTh NMPUXOAUIOCH W IOJTOPHI, U JBEC
cMmenbl. JlomoM ObLTo «paboyee oOLIeKUTHE» — Dapak.
31ech KWIM U XOJOCThle U ceMeilHble. B orpomHoit
KOMHAaTe JJIMHHBIC HApBI YeJIOBEK Ha ceMbjecsaT. CBeT
— Be aBTOMOOMIBbHEIE (papel. Tomrue rosie, ComoMeH-
HBIE MaTpaIlsl. Y 100CTB HUKAKUX, Aa)Ke BOIBI HE OBLIO,
YMBIBaTbCA XOIWIH B KiOBeT. OTOIUICHHS TOYTH HE
OBLIO, cracaja OJHa IeYKa — roJulaHaka. B manpHei-
meMm crano eme xyxke. «KopMmunu tenepb Ha 3aBojle
OJIMH pa3 B JIeHb KPANMBHBIMU IIAMU 72 JIOKKOH Kalllu.
JaBamu xne0 mo kaproukam: komy — 400, komy — 700
TPaMMOB, a CBapIIULIAM — KUJIOTPAMM «3a BPEAHOCThY.
Kycouex MmaneHbkuii, MOKpBIH, XOThb OTxHMail. W3-
pelka aBajy TaJOHBI Ha KPYITy, TOTJIa BapIIIU B Ky0o-
Bol kamy. be3 macma, xoHeuHo. [IpuBe3na kak-To
Knasa OcumnoBa u3 nepeBHU KyCOK Msica ¢ KOCThI0. by-
JIbOH CBApWIM, MACO ChENM, a Ha 3aBTpa 4yTo? 3aBep-
Hyna KiiaBa KocTb B TPSINOYKY, a Ha APYTOM I€HB OISAThH
13 KOCTH OyITBOH CBapmiId. Tak ey Helemro «Oyib-
OHOM 0aJoBajHCh». BOoT mpumyT neBouku ¢ paboTH —
Ha yJHUIBI TEMHO, XOJIOHO, a B Oapake 4yTh CBETIICH,
qyTh Teruleit yeM Ha ynune. C ITUCHUIUIMHON O4YeHb
CTpOro OBbLIO: YeNlKa H3-T0J] KOCHIHKH BBIOWJIACH —
mrpad, rpsa3s Ha padodeM mecte — mrpad. Cymb0b
OTIO3/1aBIIUX W MPOTYIBIINKOB pemai cya [9].

OrpoMHOe 3Hau€HHE B POCTE MPOMBINUICHHOIO
MPOU3BOJCTBA MMeEJa KOONepauusi MEXAy Npeanpusi-
TussMu. Bo3bmeM YibsgHoBckuit okpyr. IIpumepoB mno-
OOHOHM Koomepamuu OBUIO OYEHbP MHOTO. Bo3pMem
MIPOM3BOJICTBO OOCTIPUIIACOB M OJHO W3 TOJOBHBIX
NpeanpUsATHI 3TOM OTpaciau — YiabsiHoBcKui IlatpoH-
HbIi 3aBo uMeHrn M.M. Bononapckoro. K npousson-
CTBY 00OpyJOBaHHUS, KOPIIyCOB IAaTPOHOB, IOPOXa,
Karcroyieid ObUIM TPUBIIEUYCHBI JECATKU MPEANpUATHN
o Bceit ctpane. Eciim B 1941 rogy Goenpunace! mpo-
n3BoaAnIH 382 mpeanpusaTus 34 HapOAHBIX KOMHCCApHU-
atoB, T0 B 1942 roxy — yxe 1108 npennpusrtuii 58
HapKOMaToB U BeaoMCTB [10].

Takum 00pazom, IpuBeNeHHBIE (AKTHI TOBOPSAT O
TOM, YTO CTAaHOBJIEHHE MPOMBIIUIEHHBIX MPEANPUITUN
B 1942 rony cymen npeoposiers Bce T€ OpraHu3alioH-
HBIE TPYTHOCTH, KOTOPBIE OBUIH CBOHCTBEHHBI €TO pa-
6ote B 1941 romy 1 He TONBKO BEIMIEN HAa BHITIOJTHEHUE
MPOU3BOACTBEHHBIX 3a/IaHUl, HO M JEMOHCTPUPOBAI
MOCTOSIHHOE TIEPEBBITIOTHEHUE TPOU3BOACTBEHHBIX 10~
KazaTeJiei, 4YTO BO MHOTOM 00eCHeymIo yCTOWYHUBYIO

paboTy MPOMBIIIICHHBIX MPEIIPUATHN U CITYKIIO 3a-
JIOTOM BBITIOJIHEHWE UMH TIPOU3BOJICTBCHHBIX 3aJaHHUHA
U TOCYJApCTBCHHBIX 3aKa30B B MHTEPECcax OOOPOHBI.
HecMoTps Ha Bce umeroluecs: TpYJHOCTH, BCE 9BAKY-
HMPOBAHHBIC TPEANPHUSITUS OBLIIM HE TOJBKO 3aIyIICHEI
B DKCIUTyaTalMi0, HO W BBIIUIM HAa MPOEKTHYIO MOII-
HOCTb, @ B MOCIEAYIOLIEM, 3HAUUTENbHO HApaCTHIIN
BBIITYCK BOCHHOU MPOTYKIUU.
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Abstarct

The paper considers an approach to mathematical modeling of the flotation process, which allows taking into
account the heterogeneity of the material in terms of floatability. Based on the approach, a program was developed

and computational experiments were carried out.
AHHOTaLUA

B pabote paccmarpuBaeTcs oxo/1 K MaTEMaTHIECKOMY MOAEIHPOBAHUIO ITporecca (GIOTaluH, O3BOJISIO-
Ui yYUTHIBATh HEOJHOPOJHOCTH MaTepHaia no ¢guotupyemoctu. Ha ocHoBe moaxona paspaboTana nmporpaMma

1 IMPOBEACHBI BBIYHUCIIUTCIIBHBIC OKCIICPUMCHTHI.

Keywords: mathematical modeling, flotation, mineral processing, computer modeling, heterogeneity of ma-
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KiroueBble cjioBa: MareMaTHYecKOe MOJCIHpPOBaHUe, (oTalus, oOoramieHHe MOJe3HBIX HMCKOMACMBIX,
KOMIIBIOTEPHOE MOJICITMPOBAHHUE, HEOAHOPOIHOCTh MaTepraa o GIOTHPYEMOCTH.

drorariielt Ha3bIBAIOT METO]] 00OTAIICHHS ITOJIe3-
HBIX HCKOIIAeMBIX, OCHOBAHHBIH Ha HCIOJIH30BAHUHU
pa3nnunii B PU3HKO-XUMHUECKUX CBOMCTBAX IMOBEPX-
HOCTH TOHKOWU3MEBYCHHBIX YaCTHII PA3JIEIIIEMBIX MHU-
HEpaJOB, B3BEIICHHBIX B BOJHOW Cpefe, BBIPaXKaro-
MUXCsT B M30MPATELHOM TIPIUTUIIAHUN YacTHUIl K TI0-
BEPXHOCTH ITy3BIPHKOB Bo3ayxa [1].

OpHa 13 IPOCTENIINX MaTeMaTHIECKUX MOJIENEH,
OMHUCHIBAOIIMX MPOoIece (IOTAIMK OCHOBAaHA HA COOT-
HOIIICHUU

y()=1-¢e*, 1)

raey =Y (t) — 06beM U3BIEYEHHOTO [IEHHOTO KOM-
MoHeHTa, K — KOHCTaHTa, XapaKTepU3yIomiasl YCIOBHU
MPOTEKaHUs (QIOTAIMOHHOTO mporecca, t — Bpems. Co-
otHomenue (1) Ha3pIBaIOT ypaBHeHHeM benormazosa.
B cootHomrennn (1) koHcTaHTa ckopoctH ¢uotarun K
YYUTHIBACT KaK CBOMCTBA alapara, Tak U XapaKTepH-
CTHKH YacTHUI] U Iy3bIPEKOB. [Ipu BBIBOJIC YpaBHEHUS
K.®. benornazoBa npejmnoaraercs, 4To MmyJblia MOHO-
MHUHEpaJibHA U MOHOIMCIIEPCHA, T.€. (IOTHPYEMOCTh
3epeH He M3MEHseTcs B TeueHue (uoTtamuu, a 00beM
MyJIBITBI, CKOPOCTH MOJa4YH U JUCIIEPCHOCTD BO3IyXa, a
TaKXKe BpeMs NpeObIBaHMS My3bIPHKOB B IIYJIbIIE, O-
CTOSIHHBI. JaHHBIN ITOIXO0/ B ONIHCAHUH Tporiecca (hio-
TaIMH SBJISIETCS BECbMa MPHUOJIMKCHHBIM, Ha IPAKTHKE
3ajadeil (uoranmu SBISETCS BBIACICHHE ICHHOTO
KOMIIOHCHTAa W3 HEOJHOPOJHOW cMecH. PeanmpHas
MyJbIIa BCETJa COJCPKHUT YACTHIBI, OTIHYAFOIIUCCS

pasmepoM, (opMoH, conepKaHHEM IEHHOTO KOMIIO-
HEHTa, TOBEPXHOCTHBIMH CBOWCTBAMH, B MTOTE, (IIO-
THPYEMOCTBIO, KOTOpast ABISIETCSI HEKOTOPOH cymMMap-
HOM XapaKTepUCTUKOMN CBOMCTB vacTull [2].

B kauecTtBe oneHkn (raoTHpyemMocTH Marepuana
YacTO UCIOIB3YIOT KOHCTAHTY CKOpocTH (otammu K,
KOTOpasi XapakTepu3yeT KPYHMHOCTb YacTHll, WX ¢u-
3UKO-XUMHUYECKHE CBOMCTBA, a TaK)Ke 3aBUCHUT OT HC-
HOJIB3yeMBIX (DIOTAIIMOHHBIX PEareHTOB U TapaMeTPOB
(roTaliMOHHOTO anmnapara.

IIpennonoxxum, 9To (GIOTHPYEMBIE YaCTHUIIBI Jie-
JIATCS HA JUCKPETHOE MHOKECTBO KJIACCOB, KAXKABIH U3
KOTOPBIX YJOBJIETBOPSET IOMYIIECHHUSAM, MPUHATHIM B
ypaBHeHnn benormazosa. [lomycTuM Takxke, YTO
MEXIY YacTHIAMH Pa3HBIX KJIACCOB HET B3aMMOJICH-
cTBUsL. J{JIs KayKA0ro Kiacca CIpaBeJInBO ypaBHEHHUE:!

yi(t) =1-e*, )
raei=1,2,3, ... m, rae M — Y9KCIIo KJIacCoB.

PaccmarpuBas BEPOSATHOCTH

P(Ka S K S Kb) TOro, 4To q)HOTpreMOCTI)

YaCTHILIBI HAXOAUTCS B mpenenax ot Ka a0 Ky, nepeit-
JIeM K IUIOTHOCTH paclpeielICHUs 0 (IIOTHPYEMOCTH:

K,
P(K, <K <K,)= J.go(K)dK e
Ka

Torna ypaBHeHue (2) MOKHO 3amKcaTh B BUJE
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y(t) = [p(K)e ™ dK

@yukuus pacnpenenenus ¢(K) Moxer ObITh TO-
OCTpEHa Ha OCHOBE 3KCIIEPUMEHTAIBHBIX MAHHBIX O
(oTpyemoctu B Buze [2]

/1p+1
o(K) ==
A(p)

ANnpoKCUMHUpOBaTh (QYHKIHIO pachpeereH s
¢(K) MOXHO Ha OCHOBE IKCIIEPIMEHTAIBHBIX JaHHBIX
[3]. O6b19HO B KauecTBe TaKOil (GYHKIINH HUCIIONB3YETCS
ramMma-pacnpenenenue. s anmpoxcumaruu (QyHK-
IIMM MOXET OBITh MCIIOJIb30BaH YHCICHHBIH METO/ 00-
patHoro mpeoOpaszoBanus Jlamiaca, Uit HaX0XKICHUS
rapaMeTpoB raMMa-paclpe/ieleHUs] IPUMEHSETCsT Me-
TOJ] HANMEHBIINX KBaJPaTOB.

C WHCHOJIB30BaHUEM IPEIJIOKESHHOTO ITOX0Ma
ObL1a pa3paboTaHa MporpaMma CpeJcTBAMH MaTeMaTH-
geckoro makera GNU Octave 1 npoBeieHbI YHCICHHBIC
9KCIIEPHMEHTHI Ha OCHOBE JaHHBIX MO (IOTALUH M-
HOil pynpl. IlodydeHHBIE pE3yNBTAaTBl COTJIACYIOTCS
JaHHBIMH HaTYPHBIX H3MEPCHUH.

KPe ™

[IpennoxeHHBIH TOIX0 ] MO3BOJIIET 00Jiee TOTHO
MOJEIUPOBATH Tporiecc (IOTAIUN U MOXKET OBITh HC-
MOJIb30BAH JUIS PCIICHHS MPAKTHYCCKUX 3aj1ad TPU
MPOEKTHUPOBAHUHU U BBIOOPE PEIKUMOB pabOTHI (ioTa-
IUOHHBIX YCTaHOBOK.
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Abstract

The article is devoted to the analytical solution of one equation of mathematical physics, which has an external
similarity with an equation of a parabolic type, differing from it by a sign at the highest derivative. For the analyt-
ical solution of the equation, an approach is used in which the idea is used that in the absence of external influence,
except for gravity, arising from the difference in the densities of the layers, the process of interaction of the layers
occurs in a certain mode. In the formulation of this problem, the uncertainty of setting the initial condition for its
solution turned out to be. It is known that such problems in the theory of equations of mathematical physics are
called "a problem without initial conditions". Based on this, it was possible to set the values of the desired function
as an initial condition at any fixed time.

AHHOTAIHSA

Cratbs IMOCBAIICHA aHAJIUTUYCCKOMY PCHICHUA OJHOI'0 YpAaBHCHHUSA MaTeMaTU4eCKON (1)I/I3I/IKI/I, HUMCIOLICTO
BHCIIHEC CXOJACTBO C YpaBHCHHUCM napaﬁonnqecxoro TUIA, OTJIMYAIOMICTOCA OT HETO 3HAKOM IIpU CTapHICﬁ npo-
HSBOHHOﬁ. I[J'ISI AHAJIUTUYICCKOI'O pPCIICHUA YPaBHCHUA HMCIIOJb30BaH MOAXO0, B KOTOPOM UCIIOJIb30BaHA UL O
TOM, 4YTO IIPpHU OTCYTCTBUH BHECIIHETO BOSHGﬁCTBHﬂ, KPOME CUJIBI TAKECTH, BOBHI/IKaIOHIeﬁ n3-3a PA3HOCTU MJIIOTHO-
cTei CJIOCB, IpoLecc B3aHMOI[€I>iCTBPISI CJIOCB IMMPOUCXOAUT B HEKOTOPOM OIIPEACIICHHOM PEKUME. B nmocranoBke
IIaHHOﬁ 3aaa4r OKasajlaCb HEOIIPEACIICHHOCTD 3aJlaHU HAYaJIbHOT'O YCIIOBHA €€ PCIICHUA. I/ISBCCTHO, qyTO 1'[01106-
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HBIC 33]]a4X B TEOPHH ypaBHEHUI MaTeMaTHIeCKON (DU3NKH Ha3bIBaeTCs «3afadeii 0e3 HadallbHBIX YCIoBU». Hc-
XOJSl U3 ATOTO MOXKHO OBUTO 337aBaTh B KAaUECTBE HAYAIBHOTO YCIIOBHS 3HAUYCHHS MCKOMOM (DYHKIMH B JIHOO0H

(pMKCHpOBaHHBI MOMEHT BPEMEHHU.

Keywords: problems of hydrodynamic instability, equations of mathematical physics, negative sign at the
highest derivative, analytical solution, numerical experiment.

KiaioueBble cioBa: 3aJa4u FPIL[pO[[PIHaMI/IquKOI;‘I HeyCTOﬁ‘IHBOCTH, YpaBHCHUEC MaTeMaTH4YeCKOMU (1)H31/IKI/I,
OTpI/IIIaTeJ'H;HHﬁ 3HaK npu CTapmeﬁ HpOId3BOL[HOI>i, AHAJIUTUYCCKOC PCUICHUC, YHUCJICHHBIN OKCIICPUMCHT.

W3BecTHO, YTO MHOTHE NPHUKJIAAHBIE 3a1a9u (Hu-
3UKH, MEXaHUKH U OTpaciiell TEXHUYECKON HayKu NpU-
BOJAT K PELICHUIO 3aJa4H, CBSI3aHHBIC C YPAaBHCHUAMHI
MaTeMaTHdeckoi ¢m3uku. [Ipobiaeme cymecTBOBaHUA
U METOJIOB peIleHHsI TAKHUX 3a]1a4 IMOCBSILEHBI OIPOM-
HOE KOJIMYECTBO IyONMKanuid, Hay4Hble MOHOTpadun
u ctathy [1-5]. YacTo K TakuM ypaBHEHUSIM IPUBOJSAT
3a7a4d THAPOAMHAMHYECKO# ycToiunBocTh [6-9].
OpvH U3 TUNOB TaKUX 3a/a4 BO3HUKAET IPU PacCMOT-
pEeHHHU Mpoliecca B3aUMOJCHCTBUU MEXIY CIOSAMHU C
paznuuHbIMK TIoTHOCTsAMH [10-15].

B mekoTopeix padotax aBTopa [13-15] paccmar-
pHUBaINCh MOAOOHBIC 3afadM JUIA MAalbIX JBIDKCHUH
CHJIbHOBSI3KMX CJIOEB, PEUICHUS KOTOPBIX OBUIN HC-
TIOJTB30BAHBI U1 MOZAEIBHOTO ONHCAHHS IIPOILECCOB,
MPOUCXOISIINX B 36MHBIX HEApax.

Ilocmanoska 3adawu. B mpeniaraemoil crathe
paccMaTpuBaeTcd 3ajada O PEUICHWH YpaBHEHHS B
JaCTHBIX IPOMU3BOJHBIX BTOPOTO MOPSAKA, KOI/Ia 3HAK
IIPY CTaplIlel IPOU3BOIHOM SBJISIETCS OTPULIATEIbHBIM.
Bo Bcex nuTepaTypHBIX HCTOYHHMKAX, MOCBSIIEHHBIX
METOJIaM PEIICHHUS 3a/1a4 YPaBHEHUI MaTeMaTHIeCKOH
(U3MKY, B YaCTHOCTH, MapabONNIECKOTO TUIIA, Tpel-
T0JIaraeTcs, 4TO 3TOT 3HAK BCETIa MOJIOKHUTEIBHBIM [ 1-
5].

31eck MpearnoiaraeTcsi, YTo B HAYaJIbHBIH MO-
MeHT BpeMeHu (nipu t = 0) B HEKOTOpPOH TOYKe Tpa-
HUIBI MeX1y cinosiMu (x = 0) BO3HUKIO Majoe H3Me-
HEHHE pacCMaTPHUBAaEMON TPAHHUIIBI B BUJIE JJOKAIHHOTO
ee mogHATHA. BriocnencTBum, o BO3AEHCTBHEM pa3-
HOCTH IUTIOTHOCTEH CJIOEB, C TEYCHUEM BPEMEHH IIPOUC-
XOANT AabHeHIIee N3MEHEHHE TPaHUIIbl MLy HUMH.

[Tpouecc n3MeHeHNs rPaHUIBI TPOUCXOIUT HU3-32
pa3HOCTH IUIOTHOCTEH, BellecTBa BepxHero (Oomee
IUIOTHOTO CJIOST) CTPEMMTCS 3aHATh HIDKHEE IT0JI0XKe-
HHE, BBITECHSSI BEIIECTBA HIDKHEro ciosi BBepx. Cire-
JyeT OTMETUTb, YTO JIOKAJIbHOE MOJHATHE YacTH I'pa-
HHIIBI COMPOBOXKAAETCS OMyCKaHUEM OJIM3JIeKAILIUX ee
gacTeil. DTo CBSI3aHO C MPOIECCOM HOAHATHUS BEIIECTB
HIDKHETO CJIOS U 3aMeIIeHHEeM HMX BEIIECTBAMU BepX-
HETo CJI0s, OMyCKaloIUMHU BHH3. IIpn 3TOM 00BEMBI
OITYCKAIOIIUXCS M TTOJHUMAIOIINXCS BEIIECTB CUHTa-
FOTCSI PaBHBIMH. JTOT MPOIECC MOXKET MPOUCXOTUTH B
JIOKILHOHM 00JIaCTH TPaHULBI MEXIy CIIOSIMU, U B He-
KOTOpPOH JIOKAIFHON 00JacTH HAaYMHAETCS JBIKEHHUE
BBEPX BEIIECTB HIDKHETO clos. MOXHO MHpeamnono-
JKHUTB, YTO KOOP/IMHATA LIEHTPA MOAHATHS MOXKET OBITh
x=0.

3amada paccMaTpUBaeTCs B JIEKapTOBOM CHCTEME
KOOPJAWHAT X0Z, B KOTOPOIl OCh Z HAaIlpaBlieHa BBEPX,
00paTHO HANpaBJICHHUIO BEKTOPA CHJIBI TSDKECTH ¢, a
X — TOPU30OHTAJIbHAS OCh.

JuddepeHnnansHoe ypaBHEHHE, OIHCHIBAOIICE
W3MEHEHMs TPaHULBI, 3aIUCHIBACTCS B CIEAYIOLIEM
BUJIE:

2
5= @

rae u = u(x,t) — QyHKIMSA, ONMCHIBAIOIIAS W3-
MEHEHHE IPaHulIbl; ¢ — BpeMsi, @ — MOCTOSTHHAS BEJIH-
YHHA, 3aBUCAIIAs OT PU3MIECKUX CBOICTB paccMarpu-
BaeMbIX cjIoeB. [Ipeamonaraercsi, YT0 BCE BEIUYUHBI
CUHTAIOTCA Oe3pa3MepHBIMH.

Pemenue ypaBuenus (1) ZOMKHO YAOBICTBOPATH
CJIETYIOLIMM YCIIOBHUSIM:

1°. B ueHTpe JIOKaNbHOrO MOJHATHS TPAHHMIIBI
Mexay craosmu (x = 0) byakmms w(x,t) OoKHA
HUMETh MaKCUMaJIbHOE 3HaYCHUE.

20. V3-3a IOIHATHS BBEPX BEILECTB HUKHETO CIIOS
U OIYCKAHUS BHU3 BEIIECTB BEPXHETO CIIOS MOSIBSITCS
TOYKH, B KOTOPBIX IPaHHIA MEXKIY HHUMHU MEpeceKkaeT
TOPU30HTAIBHYIO OCh WIH QYHKIHUS U(X, t) UMeeT Hy-
JIeBOe 3HaUeHKe. B mporiecce 3TH «HYJIEBBIe» [UIs Ipa-
HUIIBI TOYKH MOTYT OBITh MOJBHXKHBIMHU, HX IOJIOXKE-
HUSI 3aBHCAT OT BpeMeHH. IIycTh OHM 0003Ha4YeHbI B
BUJIC CIICAYIOIICH MOKa HEU3BECTHON (yHKIHEH Bpe-
MeHu x = +g(t). 3-3a cHMMETpUH MOKHO OTPaHH-
YUTHCS PACCMOTPEHUEM OJIHY U3 3TUX JIByX TOYEK, T.C.
x=g(t)

3°. M3-3a OKaNbHOCTH MPOUCXOSIIEr0 NpoLecca
MPEANOIaraeTcs, YT0 B 00JIacTsIX, YAAJICHHBIX OT LEH-
Tpa MOJHATHS TPAHULEI (X = +00) 3HaUeHHU ()YHKIIUA
u(x, t) paBHBI HYJIO.

Tpebyetcs omnpenenuTh pemieHue AuddepeHIm-
alpHOro ypaBHeHus (1), T.e. ompeneiauTbh (YHKIHIO
u(x,t), onuceIBarOmas U3MEHEHHUE TIPAHUIBI MEXKITY
CIIOSIMH.

Obuwee peuwenue nudepeHNaTFHOTO YpaBHE-
HUs (1) MOXKeT OBITh 3aIMCaHO B CICTYIONIEM BHE:

2

u(x, t) = \/2_3-e_x_1’2 . (1 - Zi), 2

P
rnep = B2 —4-a? - t,Au B — HeusBeCTHEIE NO-
CTOSIHHBIE BEJIMYMHbI, [IOJJISKAIIUE ONPEEICHUIO.
Jliist yOenuTenbHOCTH B TOM, 4TO GyHKIus (2) SB-
nseTcs perieHueM ypaBHeHHs (1), MOXXHO MOKa3aTh
MIPOU3BO/IHBIE ATOM (DYHKIIMH:

- IepBas Mpon3BoJHas 1o HCpCMCHHOﬁ t:
X

Z—’::A-az-p‘1'5-e_?-{6-p‘1+8-p—3-x4—
24-p~2-x?);
- iepBasi IPOM3BOJIHAS 1O TIEPEMEHHOM X:
x2
Z_Z=A.p—1.5.6_7.{_6.x.p—1+4.p—2_xz);
- BTOpas IPON3BOJHAS 110 EPEMEHHOI X'
2 X
271;=A-p‘1'5-e P{—6-p7'1—8-p-x*+24-

p~?-x?).
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Jist onipenesieH s YaCTHOTO PEeIIeHUs YPaBHEHHS
(1) MOXXHO BOCHOJB30BATHCS TMPHBEICHHBIMH BBIIIE
YCIIOBHSIMU TIOCTAHOBKH 3a/Ia4H.
U3 nepsoro 1° ycnoBus MOKHO HOTY4UTh CIEY-
I0I[ee TPAaHUYHOE YCIIOBHE B TOUke X = 0:
au(0,t)
U3 Broporo 2° yciosus cieiyer, 4To mpH X =

+g(t) sHauenne uckoMoil PyHKIMH paBHA HYITIO:
u(g®),t) = 0. (4)

BeimosiHeHIE TPETHETO U3 ATHX YCIOBHHU IPH X —
+00 He BBI3BIBAET COMHEHUS, OHO BBINOJHACTCS JUIS
¢dyaxoun (1).

3meck eme He OBUIO HCTIONB30BAaHO YCJIOBHE, 3a-
JJaHHOE Ha OIPENEIECHHbII MOMEHT BpeMeHu. s
OTIpeNieNIeHUs YacTHOTO pemieHus ypaBHeHus (1), ymo-
BJIETBOPSIIOIIETO BBIIICIIPUBEACHHBIM YCIOBHSAM, HC-
MOJIB3YETCS CIENYIOIMNA noaxona. PaccmaTpuBaeMblit
MpoLecC MPOUCXOIUT OJT ACUCTBHEM Pa3HOCTH IUIOT-
HOCTEH CJIOEB, U OTCYTCTBYIOT Jpyrue (akTopbl, oka-
3bIBAKOIUEC HAa HEIr0 BJIHUAHUA. YyuteiBasg 3TOT q)aKT,
MOXHO 3371aBaTh yCJOBHE Js Jr000ro MOMEHTa Bpe-
MEHH.

[TycTp 3adMKcHpOBaH KOHKPETHBIII MOMEHT Bpe-
MeHHU t = t,. [l JaHHOTO MOMEHTa BPEMEHH MaKCH-
ManbHOe 3HaueHue (Gynkuun u(x,t) npu x = 0 06o-
suHadeHo zy = u(0,ty). B 3TOT e MOMEHT BpeMeHH
«TMOJBIDKHASD) TOYKA Ha TOPU3OHTANIBHOM OCH X, B KO-
TOPOW 3HAUYCHHE (PYHKIIUM PABHO HYIIO, MOXKET OBITh
ompeieieHa B clieaytoneM Buae: X, = g(ty).

Teneppr MOXXHO 3amuchiBaTh cieayonme ¢op-
MYJIBL:

3

zo=(B*—4-a%-ty) 77 (5)
x2=05-(B%?—4-a’-ty). (6)
CrenoBarenbHO, MEXAy NepeMelleHneM BBEpX
«BEPUIMHBD» (PYHKINU Z, U IEPEMELICHUEM ee «HyJIe-

BOW TOUKNY» X CYIIECTBYET CJEIYIOIIas CBA3b:

R
Zy = A- ﬁ . (7)
Ortciona ciemyer, YTO MOJHATHE BEPIIMHBI pac-
CMaTpUBacMON I'PaHUIIBI CONPOBOXKIACTCS MepeMerie-
HHEM ee HyJIEBOM TOUKH K Hadany koopauHar (x = 0).
®opwmyna (7) BEIIOIHACTCS 71 TI000T0 3HAYSHHS Bpe-
MeHHU t, TI03TOMY MOXKHO 3alHcaTh CIEIyIOUIyl0 00-
1y (GopMyity, ONPEeNsIONyl0 B3aUMO3aBUCHMOCTh
MEX/1y CIEAYIOIMMHU BeTHYHMHAMH:

1
u(0,6) = %= - 73 (0), g(®) = (22 - u(0,0)) 5. (8)
Yacmnoe peuiernue 3aja4u MOXKET OBITH 3aIIUCAHO
B CIEIYIOLIEM BULE:

2
= . - . = . — _lez
u(x,t)y=A-pz-e p (1 > ), 9)

rmep =2-g%(t) —4-a%- (t —ty).
MoXHO BBeCTH ciefyloliee 0o0O3HaueHHe: T =
t — t,; Torma ¢popmyina (9) Oyaer 3amucana B CIeIyrO-

oIeM BUIe:
2
( .p )’

3 X

u(x,t)=A-pz2-e p- (10)

rnep(t) =2-g%(1) —4-a 7. (11)
[Monyuennas GopMyia onpeaesieT HCKOMOe TIo-
JIOKEHHE TPAHHIBI MEKIY CIOSIMH IS JTI000TO MO-
MEHTa BpeMeHH. Tereph JOKHO OBITh 3a1aHO Hadallb-
Hoe ycnosue 1ipu T = 0. He orpanuuuBasch 0OIIHOCTS,
MOXHO cuntaTh, 9t0 U(0,ty) = 1 wim aus T = 0 BEHI-
HOJIHACTCS YCIIOBHE:
u(0,0) = 1. (12)
31ech 3alaHO MaKCHMaJbHOE 3HAYEHHE HCKOMOM
¢yakumn pu x = 0 B HaYaIBHBIH MOMEHT BPEMEHHU
t =ty wn T = 0. B aToM cyyae:
9(0) = 0,7937; p(0) =2-g*(0) =
1.2599; A = (/p(0) )? ~ 1,4142.
OKOHYATEIbHBIH BUJI HCKOMO# (DYHKIIUH 3aIHChI-
BAeTCs B CIEAYIONIEM BHUIE:
BER 2:x?
u(e,r) = 14142 p72 e v - (1- T) (13)
Ortcrona cieayer, 4To MaKCUMaIbHOMY 3HAYCHHIO

¢byukiun u(x, t), paBHoe 1, COOTBETCTBYET KOOPIH-
HaTa TOYKHU B TOPU3OHTANBHOM OCH, JI1 KOTOPOH 3Ha-
YEeHHUE ITOH ke QYHKIIMU PaBHO HYIIO, UIMEET CIIeyI0-
miee 3navyenue g(0) = 0,7937.

Wrak, mid onpeneneHus 3HAYEHUH HCKOMOU
Gbyukmu u (X, T), OMKUCHIBAIONICH H3MCHEHHE IPAHHULIBI
B 3aBUCHMOCTH OT BPEMEHHU T MEXIYy CIOSMHU, MOTYT
ObITh HUcToNB30BaHbl popmyner (11)-(13). IMopsmox
TIPOBECHNUS BHIYUCICHUIT MOKET OBITh PEICTABIICH B
CIIEAYIOIIEM BUAE:

1°. Broj1 HauaTBbHBIX 3HAYCHUIT mpu 7 = 0.

2°. Hauaso nukiia 1o nepeMeHHoi 7 = 0:

2.1 Hayano uukia no nepeMeHHON X: IPUCBOECHUE
MIEpEeMEHHOH X Ha4aJIbHOTO 3HAYCHUS;

2.2 Briuncienne 3Hadenust Gyuxuun u(x, v);

2.3 M3MeHeHNe 3HAYeHUs apryMeHTa X Ha mmar h;

2.4 KoHern 1mukia mo mepeMEeHHOH X; MpoBepka
YCIIOBHSI OKOHYAHUS LIUKJIA.

3°. BbiBoj| 3HaYEHHI MCKOMOUN (QyHKIMH ISl Te-
KYyILETO 3HAYCHHUS T.

4%, KoHell mMKIa MO TEPEMEHHOH T; TPOBEpKa
OKOHYAHUS LIUKJIA 110 IEPEMEHHOMH T.

Yucnennwiii sxcnepumenm. Jns ucciaenoBaHUS
XapakTepa U3MCHCHUH 3HaUYCHUH HCKOMOH ()YHKIMH
u(x, T) B 3aBHCHMOCTH OT 3HAUYCHUIA MapaMerpa a He-
00X0TUM UYHCJICHHBIN 3KCTIepUMEHT. JJisi YuciIeHHoro
SKCIEpUMEHTa CJeIyeT PpaccMaTpPHBaTh pa3IHMYHBIC
3HAa4YeHUs MapaMeTpa d. 3alIJaHUPOBAaHO NPOBEICHUE
SKCHEpUMEHTa JUI1 CJEAYIOIMIMX 3HA4eHHH mapa-
MeTpa a:

0,01, 0,05; 0,10; 0,20.

Beruncienust npoBOAMIANCH JJIsL 3HAYEHUH T OT
HyJs 10 1 ¢ marom 0,1. Pe3ynbraTsl BEIUKCIEHUH MpU-
BEJIEHBI B ciieayloniei Tabmuie 1, B KOTOpOi moKa3aHbl
3HAYEHMs] HAMOOJIBINETO MOIHATUS TPAHULIBI Uy gy (T)
W TepeMeIeHIe TOYKH HYJIEBOTO ee 3HadeHus g(7)
JUTS pa3NTUYHBIX 3HAYCHUN TTapameTpa d.
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Ta6nua 1
YncjieHHbIE Pe3YJIbTATHI
. a=0,01 a = 0,05 a=0,1 a=0,2
Upnax (T) g(@) Unnax (T) g(@) Upnax (T) g(@) Unnax (T) g9(@)

0 1,0000 0,7937 1,0000 0,7937 1,0000 0,7937 1,0000 0,7937
0,1 1,0000 0,7071 1,4142 0,7071 1,0000 0,7071 1,0000 0,7071
0,2 1,4142 0,6300 2,0038 0,6300 1,4142 0,6300 1,4142 0,6300
0,3 2,0001 0,5612 2,8438 0,5609 2,0152 0,5598 2,0620 0,5555
0,4 2,8291 0,5000 4,0633 0,4989 2,9054 0,4955 3,1585 0,4819
0,5 4,0024 0,4454 5,8353 0,4431 4,2641 0,4361 5,2607 0,4066
0,6 5,6636 0,3967 8,4570 0,3928 6,4319 0,3802 10,2736 0,3253
0,7 8,0172 0,3533 12,4211 0,3471 10,1284 0,3268 29,6224 0,2285
0,8 11,3542 0,3146 18,6037 0,3053 17,1273 0,2743 1819,7633 0,0579
0,9 16,0913 0,2801 | 28,6924 0,2669 32,9838 0,2395
1,0 22,8261 0,2493 46,3110 0,2310 84,8869 0,1609

Ipumeuanue. JIns 3HaueHnit mapamerpa a = 0,2 BBIYUCIECHUS NPEKPALIAIOTCS C YBEINYEHUEM 3HAYEeHUS T.
JUg WIUTIOCTpaIy MONy4YEHHBIX Pe3yJIbTaTOB IIPUBECHBI PE3yNbTaThl PACUETOB IS OJHOTO Ciyyasl, KOrja Ia-
pamerp a = 0,05. I'padux dpyuximu u(x, ) i T = 0,2 nokasan Ha crienyroniem pucyske ( Pucysox 1):

PucyHok 1-Tpaduk pyHKumm u(x, ) npu 7=0,2 ans
a=0,05

I'paduk yskipm u(x,T) pacmoaoXeH CHAMMET-
PUYHO OTHOCHUTEJIFHO BEPTHUKAJIBHON OCH, €€ MaKCH-
MaJbHOE 3HAUYEHUE U, = 2,0038 mocturaercs npu
x = 0. Touku nepecedyenus rpadurka GpyHKINHU C TOPH-
30HTAILHOM OCBIO X; , = +0,63.

Ha crenyromem pucyHke 2 NOKa3aHbl H3MEHEHHS
MaKCHMAaIIbHOTO 3HaueHusT pyHKImU U(X, T) B 3aBUCH-
MocTu oT BpemeHu 0 < 7 < 1 ¢ marom 0,1. ITonyyen-
HbIe PE3yNbTaThl MOKA3BIBAIOT, UTO C TCUYCHHEM Bpe-
MEHH M3MECHEHHE MAKCHMAJIbHOTO 3HAUEHUS HCCIIeLy-
emoit pyHkImH U (X, T) yCKOpsAETCs.
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PucyHok 2-M3ameHeHne makcumyma ¢yHkumm U(0, T) B
3aBMCMMOCTM OT BpemeHun ana a=0,05

35

30

25

20

15

10

Kak 6bu10 OTMEUYEHO BbINIC, C YBCIIMYCHUCM MAKCUMAJIBHOTO 3HAYUCHUA Q)yHKHI/II/I, TAaKXC MCHACTCA MECTO
pacmoJIOKCHUA TOYCK, I'/IC OHA paBHA HYJIIO. Fpa(bI/IK M3MCHCHHUS 3HAUYCHUH TaKHUX TOYCK ITOKa3aH Ha CJICAYyIOHICM

pUCYHKe 3:

PucyHok 3 -MIameHeHMe NONOXKEHUA HYJEBOWN TOUKM
q>yggu,mm B 3aBMCMMOCTU OT BpemeHu anqa a=0,05
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3aknouenue. I1oiry4eHO OJJHO aHATTUTUUECKOE pe-
nieHue ypasHeHus (1), IMeromiero BHEIIHEe CXO0ICTBO
C M3BECTHBIM YpaBHEHHEM MapabOIMUECcCKOro THIIA, OJ1-
HAaKO MMEIOIIEro OTPUIATENFHBIM 3HAK IPH cTapIieit
npon3BoiHOH. IIpoBeieHb! BBIYMCIICHHUS 3HAUCHNUH HC-
KOMOM (yHKIMY JUIs pa3iIMYHbBIX 3HaUeHNH Oe3pazmep-
HOTO rapamerpa a.

Pe3ynbTaThl 4HCIEHHOrO HKCIEPUMEHTAa IOKa-
3aiu:

- Ilpomcxoaut mpolecc MOTHATUS TPAaHUIIBI
MEXy pacCMaTpHUBAEMBIMH CIIOSMH H3-3a PA3HOCTH UX
IUIOTHOCTEH; BELIECTBA BEPXHETO INIOTHOT'O CJIOS OITyC-
KalOTCsl, KOTOpBIE BBITECHSIOT BEIIECTBA HIDKHETO
MeHbIIEH MIOTHOCTH cnos. B mpomecce rpanuna
MEXJy CIOSIMHU CTaHOBUTCS y3KOH MO IIMpPUHE, UIMEET
(opmy crpyii.

- XapakTep npouecca 3aBUCUT OT Iapamerpa da,
KOTOPBIN 3aBUCHUT OT (U3NYECKUX M I€OMETPUYECKHX
CBOICTB pacCMaTpPHBAEMBbIX CIIOEB.

6 7 8 9 10 11

- Poct 3HaueHuil ¢yHKIMH, ONMUCHIBAIOIIEH Ipa-
HULY MEXAY CJIOAMU, B HavyaabHBIM MOMEHT BPEMECHHU
oCTaeTcs He3HAYUTEIbHBIM, a 3aTeM C TEUCHHUEM Bpe-
MEHH YCKOpSIeTCs; ANl HEKOTOPBIX 3HAYEHUIl mapa-
MeTpa a = 0,2 MakCUMallbHOE 3HaU€HHE €€ MOXKET JI0-
CTUTaTh JJOCTATOYHO OOJIBIINX 3HAYCHUH.

- s HeOoNpIIMX 3HAYEHWI mapamerpa a =
0,01,a = 0,05 mporecc MPOUCXOTUT MEJICHHO, OJ-
HaKO € TCYHECHUEM BPEMECHHU TAKKE MOKET CUJIIBHO U3MEC-
HATHCA.

Bvi6oo. llomydeHHOE aHAJIUTUYECKOE pEIICHHE
paccMOTpPEHHOM B TAaHHOM CTaThe 3a7a9d MOYKET OBbIThH
HCIONB30BaHO MPU MOJEIBHOM HCCIEIOBAHUU IIPO-
LIECCOB B3aMMOJEHCTBUS CIIOEB C PAa3IMYHBIMU (H3H-
YECKMMHU CBOICTBaMHU, B YacCTHOCTH, Pa3sHOCTH HX
IUIOTHOCTEH. VI3BeCTHO, YTO 1MOI00HBIE 331a4H BO3HHU-
KaloT KaK MpH M3YYEHUN Pa3IudHbl QU3UUECKHUX TPO-
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[IECCOB, MPOUCXOSIIINX B MHOTOKOMITIOHEHTHBIX Cpe-
Jlax, TEKTOHHYECKUX MPOLECCOB B 36MHBIX HEAPAX U
JIPYTHX.
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Students usually solve a variational problem in order to find a function that satisfies the stationary condition

of a given function (within the framework of calculating variations - the equation of a function), that is, a function
with (infinitesimal) stresses. The variational problem is also called the closely related problem of finding a function
that reaches a given functional local extremum (functional equation) (in most cases, this problem is reduced to the
first, sometimes almost complete). Usually this use of terms means that the problem is solved by calculating
variations. Typical examples of variational problems are isoperimetric problems of geometry and mechanics; in
physics - the problem of finding the equations of a field for a given type of activity for this field.

Keywords: functional, variational problems, variational principles, Newton's law, Ritz method, coordinate
functions.

Introduction
In addition to the problems that require the
determination of the extreme values of a particular
function, there is a need to determine the extreme
values of a particular quantity called functional in the

natural sciences. Functional is a variable whose values
are determined by selecting one or more functions.
Examples of functionalities are quantities used in
the science of mechanics, such as moments of inertia,
static moments, and the coordinates of the center of
gravity of a curve or surface in space. The science of
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variational calculus studies methods for finding the
extremums of functionalities (min or max). Problems
that require min or max-analysis of alfunctionals are
called variational problems.

Variational problems arise from the laws that
require that the quantities characterized by a particular
function be min or max in many processes studied in
the mechanical and physical sciences. The laws thus
described are called the principles of variation.
Variational principles include: the law of
conservation of energy, the law of conservation of
momentum, the law of conservation of momentum, etc.
In addition, the principles of variation - the Fermat
principle in optics, the Castiliano principle in the theory
of elasticity, etc. can be called.

Main part

One of the basic principles of variation in
mechanics is the Ostrogradsky-Hamiltonian principle.
According to this principle, of all the possible
movements of the system of points of matter, which
allow the connections, in fact, only the movement that
gives a stationary value to the integral.

fffol(T— U)dt

Therefore, for this motion, the variation of this
function must be zero. Here

T — the kinetic energy of the system, and U — the
potential energy. Give the massesm;(i = 1,2---n) and
X;, ¥i, Z; coordinates of each point in the system of
material points and give it the force potential Suppose
that the forces determined by It is necessary to create a
differential equation of motion of the system.

I:.X = au F :_a_u’ l:-z :_a_u
0z,

i _a_xi’ iv ayi i

Kinetic energy of the system
1 n
T=2 m.(X2+y2+z'2)
22"

determined by the formula and U the potential
energy of the system is equal to. System ffj;l(T —U)dt
of Euler equations for a given integral is written as.

_oU _dar_
ox, dtox,

_y _dor_
ay| dt ayt ,

A _dor_
oz, dtoz,

or

mX —F, =0,
miYi_Fiy:O!
mZz —-F, =0

From the obtained system of equations we see the
differential equation of motion of material points. This
is a known Newton's law.

Until now, the extreme values of the functionality
have been sought from any possible curves. The found
extreme curve was the exact solution of the variational
problem. Since the direct methods search for an
approximate solution of the variational problem, the
Ritz method also seeks an approximate solution that
seeks an exact solution in infinity. In the Ritz method,
the approximate solution of the variational problem is

sought from a linear Wl(x),W2 (X), ey W (X),

combination formed by constant n coefficients of the
n

first ; term of the phrase 'y = W (X)
i=1

functions, which are called coordinate functions and
require selection. Of course, the
..

Wl(X),WZ(X), s W (X . functions must be

possible functions for a given variational problem, in
other words, they must be subject to certain conditions.

Thus, in the selected linear combination, the v[y(x)]
function becomes a «,, «,, ..., &, function of the
(0(0!1, ey an) These
a,Q,, ..o, coefficients are determined by the

coefficients.

condition that the (0(0(1, ayy oy & )function
reaches the extremum, so they must be determined from

0
the system of 9 -0 (i=1 2, ..., n) equations.
oq,
By moving to the limit state N —> o0, the exact

y=Z:ociWi (X) solution of the given variational
i=1

problem is obtained.
If we do not strive for a limit state, then we get an
approximate solution of the given variational problem
_ - 0p
by solving a system of equations —— = 0
oa,

(i=12,..,n).

If this method searches for the approximate
absolute minimum of the variance problem, then the
minimum is obtained in excess. This is because the
minimum along the possible lines is always equal to or
less than that value. On the contrary, the maximum is
missing.

Now let's look at the possible conditions of the

n
Yo = Z“OtiWi (X) combination. Of course, we must
i=1

not forget the condition that the possible curves are
continuous and monotonous. Most importantly, they
must meet the border conditions.

If the boundary conditions are given in the form of

a homogeneous y(x0 ) = y(xl) =0, or, ingeneral, in

the form of ﬂle(Xj)‘l'ﬂzjyl(Xj):O (J :0!1),
then it is easier to give the coordinate functions in a way

that satisfies these boundary conditions. The f;;
coefficients here are constant. At the same time, it is
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n
clear that the Y => W, (X) function must
i

satisfy the boundary conditions for any «;.
For example, if the boundary condition is given in

the form y(xO ) = y(xl) =0, you
can select W, (X) = (X — X, )(X — Xl)(pi (X)

functionsW; (X) =sin M (k =12,.. )

17 %o

functions, or any continuous function that meets the
W, (XO):Wi(Xl): O conditions as coordinate
functions.

However, if the boundary conditions are not
homogeneous, for example, in the form

y(xo): Yo y(xl): Yy, , then it is better to look for
the solution of the variational problem in the form

yn=zn:aiWi(x)+W0(X). Here, the W,(x)
i=1

function must satisfy the boundary

W, (Xo)z Yo, W, (Xl): Y, conditions, and all

other Wi (X) functions must satisfy the corresponding
homogeneous boundary conditions, in particular the
W, (x,)=W.(x,)=0 conditions. ~When the
coordinate functions are selected in this way, it is clear
that the Wi (X) functions satisfy boundary conditions

for o, any Y, (X) For example, you can take a linear

W, (x) function as a

W, (X) =N (X — X )+ Yo function.

17 0
In general, it is not easy to find a solution to the

0
system of equations 9 -0 (i=12,...,n). To
o,
simplify the problem, it is better to consider the
0
9% _o
oa.
quadraticly dependent on the unknown function and its
derivatives. In this case, the ¢; equations are obtained

linearly with respect to the coefficients.
Successful selection of a combination of

Wl(X),W2 (X), ey W (X), ... functions, called

coordinate functions, can make subsequent calculations
easier.

This applies to the functionality X, X,,..., X

(i=L 2,...,n) which s

function,

n

of the functions of the VA, variables, or to the

V[Z(Xl, X, qeeey X, )] functionality that depends on

several functions.
The Ritz method is often used to search for exact
or approximate solutions to mathematical physics

problems. For example, if, boundary conditions are

o 01 01 ¢
given in a certain y +W = (X, Y) zone.

If it is necessary to find a solution to the Poisson
equation, then this problem can be replaced by a
variational problem to find the extremum of the
functional. In this case, this equation is the
Ostrogradsky equation, and its function is written as:

IDJ (%)2 J{%T +2zf (x, y) dxdy..

The function that gives an extremum to this
function can be determined by any of the direct
methods.

Theoretically, the probability of an approximate
solution to the exact solution is determined by the
transition to the limit state (N1 —> o0). The accuracy
of the method can be found in special studies by
Mikhlin, Kantorovich or Krylov.

In applied problems, in most cases, it is not
necessary to find an exact solution to the variational
problem. A simple method is used to assess the
accuracy of the solution determined by the Ritz
method, or any direct method. This method is easy to
use, although theoretically less accurate.

For example, after comparing the values of the

next Y, (X) and yn+l(X) solutions identified during
the search for the desired solution at several specially
selected points between [XO, Xl], if their absolute
difference satisfies the accuracy condition, it leaves the
Y, (X) solution. Otherwise, repeat this test for

yM(x) and yn+2(x). This accuracy checking

process continues until the required accuracy is
reached.
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Abstract

Many physiological and biochemical processes in the organism change with age. Decreases bone and muscle
mass. The activity of enzymatic and hormonal processes decreases. Older people develop chronic illnesses that
require medication to treat them. These and other changes have either an indirect or direct effect on the processes
taking place in the oral cavity [1]. These changes can negatively affect not only the state of the oral cavity, but
also many processes in the body. Knowledge of these processes will contribute to the prevention of certain pathol-
ogies inside the body and will serve as the basis for the selection of the optimal medical treatment.

AHHOTALUA

C BO3pacTOM MU3MCHAKOTCA MHOTUC (1)I/ISI/IOJ'IOFI/I‘IGCKI/I6 1 OMOXUMHYECKHE IpoHeCChl B OpraHU3MeE. VMenrbIa-
eTCs KOCTHas W MbleuyHas Macchbl. CHMIKAeTCs aKTHBHOCTDH q)epMGHTaTI/IBHBIX 1 TOPMOHAJIbHBIX HPOLECCOB.
Jlronu crapirero Bo3pacta MpHOOPETAIOT XPOHUYECKUE 3a00JIeBaHMsI, KOTOPbIE TPEOYIOT IS MX JICUCHHUS YIIO-
TpC6J'ICHI/I$I MCAUIMHCKUX MPETIapaToB. OTH U APYTHUC U3MCHCHHU S OKA3bIBAIOT 0o KOCBCHHOC, 1mbo IIpsAMOEC BJIM-
STHUE Ha TIPOIECCHI, TPOXOAIINE B POTOBOH MOJIOCTH [ 1]. DT U3MEHEHUsI MOTYT HETaTUBHO BIIMATH HE TOJIBKO Ha
COCTOSAHMEC MTOJIOCTH pTa, HO 1 HA MHOT'UE ITPOLECCHI B OpraHru3Me. 3HaHKe dTUX mpoueccoB 6y):[eT C0COOCTBOBATE
MpeIyNpexTCHUI0 HEKOTOPHIX MATOJIOTHI BHYTPH OpraHU3Ma U MOCIYKUT OCHOBOH JIJIs TOJ100pa ONTHUMAaIbHOTO
MCEIUITUHCKOTI'O JICUCHUSI.

Keywords: gerontology, oral cavity, saliva, tooth tissues, collagen
KiroueBble c10Ba: TCPOHTOJIOTHS, POTOBAs IMOJIOCTh, CJIIOHA, TKAHU 3y6a, KoJJ1arcH

Benenmne. [1o10CcTh pTa B OpraHN3Me 4eJI0BEKa SIB-
JseTCsl HauyaJdbHBIM  OTHAEJIOM MHUUIEBAPUTEIHHOIO
TpakTa, B KOTOPOM INPEACTABIIEHBl PA3JIUYHbBIE BUIbI
TKaHeH, IMerolIre CBOU MOP(HOIOTHYECKUE, (PYHKIIHO-
HaJIbHBIE U METa0OoNIMYeCKHe 0CoOeHHOCTH. TKaHH U
XKHUJIKOCTH POTOBOH TMOJIOCTH UTPAIOT CYIIECTBEHHYIO
POJIb HE TOJBKO B MUIIEBAPEHWH, HO U B MpoIIeccax pe-
TYJSIUAA U B OCYIIECTBICHUH 3aIIUTHI IEIOCTHOTO Op-
ranu3ma. CocTaB pOTOBOH M JECHEBOW JKHIKOCTEH B
MOJIHOM Mepe OTpa)kaeT MPOILEecChl, NPOTEKaloUIue B
OpraHu3Me, ¥ MOXKET 00BbEKTUBHO OBITh HCIIOJIH30BAH B
mab0paTOPHON JAUATHOCTHKE, NOTONHSIS WIIM 3aMEHssS
KJIJACCUYECKHE HCCleoBaHus KpoBU. PoroBast xkuu-
KOCTB 00JIaJlacT PsiIOM HEOCITOPUMBIX JOCTOUHCTB Iie-
pen xpoBblo. Takue CBOMCTBA KaK HEMHBA3UBHOCTb U

JOCTYITHOCTh €€ MOJIyYeHHUs JeNatoT ee Oonee ya00-
HBIM OOBEKTOM JUI JUATHOCTUKUA M MPOQUIAKTHKA
MHOTHX 3a00JICBAaHUI HE TOJIEKO IOJIOCTH pTa, HO U
BHYTPCHHHUX OT/EJIOB Opranu3Ma. 3abop mpood He Tpe-
OyeT cIeruaIn3upOBaHHOTO O0OPYIOBAaHMSA, UTO Jie-
JIa€T BO3MOXHBIM HeO)IHOKpaTHOFO B3ATUA 6I/IOMaTe-
pI/Iana B q)I/I?:I/IOJ'[OFI/I'-IeCKI/IX yCJ'[OBI/IﬂX, HpI/I 3TOM CO-
OmonaeTcss TonHAsA O€30MacHOCTh JJIS  370POBBS
MarreHTa 1 MeArnepcoHaia. B mosoctu pra npoTeKaroT
MHOXECTBO OMOXMMHYECKHX IPOIECCOB, KOTOPHIC
OKAa3bIBAIOT BIUSHHE HE TOJHKO HAa TKAHH MAapOJOHTA,
HO ¥ Ha MHOTHE (PM3HOJIOTHUYCCKHE PEAKIMHA B Opra-
HU3ME H, TIPEXK]IC BCEr0, Ha MPOIECCHI MUIICBAPEHIS.
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OcHoBHasi yactb. C Bo3pacToM (u3HoIOTHYe-
CKHE 1 OMOXUMHUYECKHE POIIECCH B OPTaHU3ME 3aMe]l-
JISIFOTCSL WJIM YTacaloT, YTO OTPakaeTcsi Ha (hu3nuecKoi
AKTUBHOCTH Y€JIOBEKa. Y MOXKUIIBIX JIUI] UMEIOTCS CBOU
BO3pacTHbIE OCOOEHHOCTH TaTOreHe3a, KIMHUYECKON
KapTUHBI W TEYCHHUs 3a0boJieBaHMil MmojocTH pra [2].
IIpoucxonat u3MEHeHUs B KJIETOYHOM FOME0CTase, 4To
MPUBOAUT K M3MEHEHMIO TeMIIepaTyphl Tejla, YMEHb-
IIaeTcsi KOCTHAS W MBIIICYHAs MAacChl Teja, IPOUCXO-
T W3MEHEHHS CO CTOPOHBI JKENYIO0YHO-KHIICYHOTO
tpakrta [3]. He SBIAIOTCS UCKIFOYEHHEM U TIPOIIECCHI,
MIPOUCXOSIINE B POTOBOU MOJOCTU. Y TOKUIIBIX JIHI]
HUMEIOTCS CBOM BO3PACTHBIE OCOOCHHOCTH MAaTOTeHe3a,
KJIMHUYECKOI KapTHUHBI U TEYEHUsI 3a00JIeBaHUH 1OJI0-
ctu pra [4]. Bo3HuKaOIHE BO3pACTHBIC U3MEHEHHS U
TIOSIBJICHHSI XPOHUYECKHX 3a00JIeBaHHMI BBIHYKIAIOT
4eJoBeKa MOTPeONsATh BCe OOJbIIE JIEKAPCTBEHHBIX
IpenapaToB, 4TO CKa3bIBaeTCA Ha CEKPETOPHOHU CIO-
COOHOCTH CIIIOHHBIX XkeJje3. Pe3ynbTatoM aToro Mmoxer
OBITh, YMCHBIICHHE IHIICBAPUTEIHHOMN, 3aIIUTHOMH,
KOMMYHHKATHBHOW W MUHEpaIH3yIomeld (QYHKIUU
ciroHbl. COCTOSIHUE TIOJIOCTH PTa y TOKUIIBIX JIUI] TaK
JKe 3aBHUCHT OT IICHXOJIOTHYeCKHX (akTopoB [5]. Kak
MPaBUJIO, TUIMYHBIM COCTOSHHEM SIBIISICTCSI HaJH4IHC
HECKOJBKIX XPOHUIECKUX 3a00JICBaHUH, KOTOPBIE MO-
I'yT OTpaHMYUBATh CIOCOOHOCTH K YXOMY 3a HOJIOCThIO
pTa, 4To OJAroNpUATCTBYEeT OOpa3oBaHUIO 3YOHOTO
HaJleTa ¥ BO3HUKHOBEHHUIO Kapueca M Kak CIEICTBUE
MPUBOJIUT K 3a00JICBAaHHIO MAPOA0OHTA [6].

Haubonee 3amMeTHBIE HM3MEHEHHMS C BO3PAacTOM
CBSI3aHBI C OCHOBHBIM KOMIIOHEHTOM POTOBOH MOJIOCTH
— co ciroHo# [7]. CiroHa 1Mo CBOE# CTPYKTYpE SBIISIETCS
JKHUJIKOCTBIO C Pa3HOOOpa3sHBIM COCTaBOM OpTaHHYe-
CKUX, HEOPTaHWIECKUX BEIIESCTB U MHUKPOAIECMECHTOB.
Oto BogHasA (asa, comepkamas GepMeHTHI, TOPMOHBI,
aHTHTENa, IPOTHBOMHUKPOOHBIE KOMIIOHEHTHI U (hak-
TOPHBI pOCTa. besku, BXOAAIINE B COCTAB CIIIOHBI 3aIIH-
HIAI0T €€ OT Pa3JIUYHBIX IOBPEXKICHUN XUMHUYECKOH
win Qusnyeckorr npupozasl. B cBoro ouepenp ¢ep-
MEHTBI, U IMMYHOTJIO0YJINHBI 00eCieYBaroT OaKTepu-
IUIHBIA ¥ JIOKAJIBHBIN MPOTHBOMUKPOOHBIN UMMYHHU-
TeT. C BO3pacTOM YpOBEHB CIIOHOOTICICHHUS CHHXKa-
€TCs, 4YTO BBI3BIBAET UYYBCTBO CYXOCTH BO PTYy
(kcepocTomust). DTO SBICHHE Yallle BCETO CBSA3aHO C
BIIMSIHAEM CHCTEMHBIX 3a00JIeBaHUI, IEHCTBUEM CITe-
MUPUIECKUX JIEKAPCTB, d3PPEKTaMU TyISBON TEpaITum
obxactu ronoBel u mien [8]. Hammume kcepoctoMuu
YBEJIIMYHBAaET PHCK BO3HUKHOBEHHS Kapueca 3y0OB,
9TO0, B CBOIO O4Yepe/ib, BIMUAET Ha BO3MOKHOCTh BO3HHUK-
HOBEHHMs1 3a00JIeBaHUI MAapoOAOHTAa M UH()EKIMOHHBIX
MOPaKEHHUI TOJIOCTH pTa MO TUITY KaHIu[03a. Takxke
MIPH KCEPOCTOMHUH BO3HHUKAIOT HOBBIE U PELIUANBHPYIOT
CYIIECTBYIOIINE YYACTKH KapHO3HOTO MOPAXKEHUSI, TIPH
9TOM IOKHMJIbIE TTAI[MEHTHI SBISIOTCS Hanboee ysi3BH-
MBIMH K TTOJIOOHBIM OCJIOXKHEHHSIM, TTOCKOJIBKY OOJIb-
I1ee KOJIMYECTBO UX COOCTBEHHBIX 3y0OB yiKe 1oJIBep-
rajioch CTOMaTOJIOTHYECKOMY JIEYEHHUIO.

be3 Hamnexkalero ClIrOHOOTHENEHHS M B YCIIO-
BUSIX HapylIeHHOTo ypoBHs pH poroBoii nmonoctu, ee
MIPOCTPAHCTBO OBICTPO KOJOHHM3HPYETCS] KapHeCOTeH-
HBIMH MHKPOOPTaHU3MaMH, KOTOPBIE SBISAIOTCS OCHOB-
HBIM TIATOJIOTHYECKUM (DaKTOPOM DPa3BUTHS IOpake-
HUI TBEpABIX TKaHel 3y6oB [9]. C Bo3pacToM, B CBA3M

C pa3pylICHHEM TBEPIABIX TKaHEH 3y0a KOJIMYECTBO
MHKPOOPTaHU3MOB YBEIMUUBAETCS, M 9TO 0OCTOSATENb-
CTBO MOXET CIPOBOLUPOBATH 3apakK€HUE HE TOJIbKO
4acTU TKaHEH y MallUeHTOB POTOBOM MOJOCTH, HO U
HUDKHUX OTJIEJIOB eIy JOYHO-KUIIEYHOTO TPaKTa. ITO
TaKXKe MOBBIMIAET PUCK TOPAKEHUS apOJIOHTA YBEIH-
YEeHHBIM (POPMUPOBAHUEM 3yOHOTO HaJeTa BCIEICTBHE
nedumra ciaroHel. Kpome TOro, HEJOCTATOK CITIOHBI
3HAYUTEIIBHO MOBHIMIAET PUCK BOSHUKHOBEHHUS TPHOKO-
BOI HH(MEKITMH B TTOJIOCTH PTa. By Iydn CHITbHO CBSA3aH-
HBIMH C M3MEHEHUSIMH MUKPOQIIOPBI POTOBOH IIOJIO-
CTH, TaKW€ COCTOSHHS OOYCIIaBIMBAIOTCSI B IIEPBYIO
odepens rpubamMy poia KaHIWIA, KOTOPBIE NPHUCYT-
CTBYIOT B POTOBOI! IOJIOCTH, HA KOXKE U B KHUIIEUHUKE.
Kannnmossl — 310 emie OAHO M3 OOLIMX COCTOSIHHIM,
BBISBJICHHBIX y NMAIEHTOB ¢ KcepocTomuen. Cnuzu-
CTasi TIOJIOCTH pTa CTaHOBHTCS OnenHOW M cyxoil. Ha
SI3BIKE MOSIBIISIOTCS TIIyOOKHE TperHbl. Mukpodiopa
POTOBOH MOJIOCTU MOXKET U3MEHSATHCS, UTO IIPUBOJUT K
MIPOrPECCHBHOMY YBEIMUYEHHUIO KOJMYECTBA HE TOJIBKO
OMIOPTYHUCTUYECKUX, HO U MAaTOJOTHYECKHX COCTOS-
HUN POTOBOM HOJIOCTH.

JInua nmoxwunoro Bo3pacta crapiie 65 JIeT TepsAoT
Oosiee TOJIOBHHBI 3yOOB, TEM CaMbIM YBEINYNBAs
CIpPOC Ha MPOTE3UPOBAHKE, U B 3TOM CIIydae CIIOHA UTr-
paeT BaXKHYIO pOJIb B a/IeKBaTHOM (DYHKIIMOHHUPOBAHUU
3yOHBIX ITPOTE30B U €€ HEJOCTATOK MOJKET ellie OoJIbIie
yCYryOUTh PUCK BO3HHMKHOBEHHUS KapUO3HBIX MOpaxe-
HUI COXpaHEHHBIX 3yOHBIX CTpyKTyp. Ha atom ¢one
yrnoTpedieHne CAJAKUX MM KUCIBIX MPOAYKTOB MO-
XKET IPUBECTH K e1Ile O0JIbIIEMY YBETHUCHUIO KApHUECO-
TEHHOI'0 MOoTeHIMaNa [9]. YUUThIBas BBICOKYIO Paclpo-
CTPaHEHHOCTh KCEPOCTOMHH CPEIH MOKUIIOTO HaCele-
HUs, HEOOXOAMMO IPUHUMAaTh BO  BHHMAaHHE
0COOCHHOCTH CTOMATOJIOTHUECKON peaduIuTalny T1a-
LUEHTOB C TAKOW MAaTOJIOTHEH, a TaKKE PUCK BO3HUK-
HOBEHUSI Y HUX BO3MOXKHBIX OCJIOXHEHMH M MOCIEN-
CTBHH IIOCJIE€ ATPOTCHHBIX BMEIIATEIBCTB.

IIpnyunsbl 3200aeBaHUs

CymecTByeT TpPH OCHOBHBIX 3THOJIOTHYECKUX
(axTopa, KOTOpbIE MPOBOLMPYIOT PA3BUTHE TUIIOCAIIH-
BallMH y MAIMEHTOB MOXKHUIIOr0 BO3pacTa: crenuduye-
CKHe€ JIeKapCTBEHHBIE MpeTapaThl WK NX KOMOMHAIINY,
HETI0CPEICTBEHHO OO0JIE3HU CIIFOHHBIX XKeJle3, KOTOpbIe
MOTYT BO3HUKATh Ha (DOHE TaKMX OOIIECOMAaTHYECKUX
maToJIoTHi, Kak cuaapoM Lllerpena, caxapHslil quader,
n/umu 00Je3Hb AnbIreiiMepa, 1 HaKOHell, JIy4eBasi Wiu
XMMHUOTEpaIusi 00J1aCTH TOJIOBBI U IIEH.

JlexapcTBa, NpOBOLMPYIOIIME BOSHUKHOBEHMA
KCEPOCTOMHH

OCHOBHOW NPUYIMHON Pa3BUTHSI KCEPOCTOMHH SIB-
JSeTCA TPUEM CIEHU(PUUECKUX MEIUKaMEHTO3HBIX
MpernapaToB WM KOMOHMHAIMH TAaKOBHIX. D¢ QeKT oT
MIPUMEHEHNUs MEJUKAMEHTOB MOXET CIIPOBOLIMPOBATH
pas3yMuHble NOOOYHBIE IEWCTBHS, CpeAn KOTOPHIX U
CHMIITOMBI TUIIOCAJIMBALUK, a BIOCIEACTBUU M OIlY-
LIEHUs MTOJIHOM cyXocTH Bo pTy. Hambosee gacto kce-
POCTOMHIO MOTYT BBI3BaTh IpenapaThl aHTUXOIMHEP-
THYECKUE U CUMIIATOMUMETUKH. CyXOCThb BO PTY TaKKe
MOTYT BBI3BIBATh TPUIHUKINYECKHE aHTHICTIPECCAHTEHI,
CelaTHBHBIC CPEICTBA, TPAHKBUIN3ATOPHI, AaHTUT'HICTA-
MUHHBIE MTPETapaThl, MUTOCTATHKH, ¥ IPOTHBOAIIHIIETI-
TUYECKHEe MeAuKaMeHThl. JleficTBUe 3THX MpenapaToB
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HAIpaBJICHO HAa HHTHOMUPOBAHUE HEHPOTPAHCMHUTTEPOB
BO BPEMsI MX CBS3H C PEHENTOPAMU MEMOpaH CITIOHHBIX
JKelle3 WU JKE MPOBOLUPYIOT W3MCHCHHE HOHHOTO
MyTH B alHHAPHBIX KIIETKAX, YTO B JaTbHEUIIIEM MOKET
MOBITUSTH HA (DYHKITUIO CITFOHHBIX KEJIe3 U MPUBECTH K
runocanuBatopaomy 3 dekry. [lanueHTs TakKe npu-
HUMAIOT TPEHaparthl IJis JICUCHUS XPOHUICCKUX 3a00-
JICBaHUM, YTO BEJICT K TOBPEKICHHUIO CITFOHHBIX JKEJIE3.
3a0oJieBaHUSA CIIOHHBIX Keje3

C BO3pacToM BO3pacTaeT BEpOSTHOCTH 3a00ieBa-
HUS CITFOHHBIX KeJle3, BEAYIIUX K YMEHBIICHHUIO CeKpe-
un cioHBL. OTHAM W3 Hanboee pacIpoCTpaHEHHBIX
COMAaTHYECKUX 3a00JeBaHMN, KOTOPOE IPOBOIHPYET
pa3BUTHE KCEPOCTOMUH, siBysieTcst cuuapoM lllerpena
— ayTOMMMYHHOE CHUCTEMHOE MOPAKCHHE COCIUHU-
TENBHOW TKaHW. [laToNorust TPOSIBISCTCS BOBJICYE-
HHUEM B MAaTOJIOTMUECKUI MPOIIeCC JKejle3 BHELIHEH Cek-
pelru, TIaBHBIM 00pa30M CITFOHHBIX U CJIE3HBIX, U XPO-
HUYCCKUM  MPOTPECCHPYIOUIMM  TCYCHHEM.  ITO
3a0oJeBaHMe MOpakarolIee MHOYKECTBO TKaHEH U opra-
HOB U XapaKTEepPH3yeTCs KCEPOCTOMHUEH 1 KcepoTalib-
Muel (cyxocTpio rina3). CyXocTh BO PTy TaKXKe SBIIS-
eTCsI PacIpOCTPaHEHHOH JKar000# MallMeHTOB ¢ caxap-
HBIM JauabeToM, Yy KOTOpPHIX OHa damle BCero
pa3BUBacTCs 10 MPUYNHE TTONIUYPUH U BETCTATHBHOTO
obe3BoxkuBanus. K npyrum 3aboneBaHusimM, Mpu KOTO-
PBIX TaKkKe MaHU(PECTUPYIOTCS MPU3HAKA KCEPOCTO-
MUH, OTHOCATCA TenatuT C, MopakeHus IMUTOBUIHON
JKeJIe3bl M HaJIMOYeUHUKOB. HacTo y MOXKUIIbIX JroAei
C CYXOCTBIO BO PTY Takke HabOII0JaIOTCS CUMIITOMBI
TICHXOTCHHBIX COCTOSHHM, KaK HaIpUMep, JCTIPECCHH,
CTpecca WM 9yBCTBA MTOCTOSHHOTO OECIOKOHCTBA.

JlyueBasi Tepanus

OpHa 13 IPUYUH CIIOCOOHAs BBI3BATH HAPYIIICHUE
(hDYHKIMW CITFOHHBIX JKeJie3 THITOCATMBALAI0 H KCEepO-
CTOMUIO 3TO BBITIOJTHEHHUE JIYYE€BOM Teparuu, eCiIH Ta-
Kasi 3aTparuBaeT 00JACTh TOJIOBBI U IlIed. MexXaHu3M
Pa3BUTHs NATOJIOIUH IIPU IEHCTBUU JIy4EBOI HAIPy3KH
JIO CHX TIOp OCTAeTCsl IO KOHIIA He BhISICHEHHBIM. CKO-
pee Bcero, MMEeT MECTO BOCHAIMTEIhHOE ICHCTBHE
PEHTTCHOBCKOIO JIy4a, KOTOPBIH MPOBOIHUPYET (prdpo3
CTPYKTYPHI CIIFOHHBIX JK€JIE3 U JIM3UC allMHAPHBIX Kile-
TOK.

VY U1 npekIOHHOTO BO3PacTa OTMEUYACTCS TAKKe
BbIpaXXCHHaA TCHACHIHUA K PA3BUTHUIO TUIIEPILIACTUYC-
CKUX, TUCIDIACTUYECKHAX M OITyXOJICBBIX IPOIECCOB B
TKaHSIX YeNIOCTHO-JMIEBOH oOnacth. Jleikorumakus,
HanpuUMep, BBIABISAETCS Oojiee 4yacThiM 3a00JieBaHUEM
y Ji1 crapiiero Bospacta. OnpeneneHHy0 OacHOCTh
MPEACTABIACT TAKKE KYPEHHUE M HETUTHUCHHUYHOE CO-
JiepKaHue 3YOHBIX MPOTE30B, YTO SBIIIETCS Mperpac-
nonararomuMu  pakropamu K 3adoneBanusim COIIP.
IIpobGiemMa COCTOUT B TOM, UTO y TAIIUEHTOB ITOKUIOTO
BO3pacTa Mmoa4ac HEBO3MOXKHO HCIOJB30BaTh 0OIIIe-
MPUHATYIO CXEMY JICUSHHS TOTO WJIM HHOTO 3a00JieBa-
Hust COTTP u3-3a uMmeroriecs conyTCcTBYIONIEH o01e-
COMATHYECKOW MAaTOJIOTHH. B 3TOM ciiydae 3HadeHUE
MproOpeTaeT BKIIOYEHUE B KOMIUIEKC JIe4eOHO-TIPO-
(DMITAKTHYECKUX MEPOIPUATHIA TpPErapaToB, KOTOPHIC
OyAyT BOCCTaHaBIMBATH MECTHBIM MMMYHHTET, YIIyd-
IIATh MUKPOIUPKYIISALHUIO, CIOCOOCTBOBATh YMEHbIIIE-
HUIO BOCTIAJICHUS U YCKOPEHUIO BOCCTAHOBJICHHSI CJIH-
3ucTOrO Oapbepa, oOnagas MpH 3TOM MHUHHUMAIHHBIM
MOOOYHBIM BO3/ICHCTBHEM HAa OPTaHU3M B LIETIOM.

Jlaxxe TIpy HE3HAYNTEIBHBIX MOBPEKACHUAX CITH-
3UCTOM pTa, HANpHMeEp, 3yOHBIMHU TIPOTE3aMH, Y MOKH-
JIBIX JIIOJIEH C HapyIeHHOU Tpo(rKoi Ha (hOHE XPOHU-
YeCKHX 3a00JICBaHUI HEpeaKOo 00pa3yroTcst O0JIC3HEH-
HBIE, JIOJTO HE3aKHBAIOIINE, EKy-ONTaIbHBIC S3BBI
3HaYNTEIIHHO Yallle, 4YeM Y MOJIOJIBIX, Y HUX HaOuoaa-
10TCSI 00JIE3HCHHOCTH M TPEIIMHBI B yTIIaxX PTa, SIBICHUS
KaH/IMIOMHKO3a U aJNIepTUUeCcKie PeaKiyu.

V3smeHeHns B TKaHsIX 3y0a.

IOmans. C Bo3pacToM 5Maib 3y0a HMCTOHYACTCS
n3-3a YCHJICHUS TIPOIIECCOB AEMHHUPAIN3AINN, UYTO
MIPUBOJUT K ObICTpoil ee ucrupaemoctu. OnmuH U3
BHEITHUX NPU3HAKOB CTApEHUs 3y0OB — HM3MEHECHHE
okpacku sManu. OHa CTaHOBHTCSI Oojiee TEMHOM U MO-
XKET NMPUHUMATh PA3INYHOW HMHTCHCHBHOCTH JKENTO-
BaTO-KOPUYHEBAThIH OTTEHOK. [loTeMHeHne 3y00B
OOBSACHAIOT 00pa30BaHWEM 3HAYUTEIHHOTO KOJIMYeE-
CTBa BTOPUYHOTO JICHTHHA, U3MEHEHUSMH ITyJIbIIBI, OT-
JIOKEHUSMH JIUTIOXPOMOB M OpPOTOBEHHUEM KYTHKYJIBI
smainu. Oxpacka 3y00B TaKKe 3aBHCHUT OT CTEIICHH IIPO-
HUKHOBCHHA KpacCialluX 3JIEMECHTOB M3 CJIIOHBI U IMAIIHU
B OpraHMYECKHE BEUIECTBA IMAJH, KOTOPBIC HX aJCcop-
OupyoT. DTO BEJET K elile 0oJblIeMy H3HOCY AIMaIU
TIOBBIIIEHHEM ee mpo3padHocTu. C BO3pacToM 3Maib
TBEPACCT BCJICACTBUEC HAKOIUICHUA MHUHEPAJBHBIX CO-
nert [9]. Ilpu3HakoM BO3pacTHBIX M3MEHEHUH SIBIIS-
I0TCA TPEHIUHBI SMajii Ha Fy6HI)IX TOBEPXHOCTAX
¢poHTanBHEIX 3yO0B. B HHMX ompenensioTcs OYeHb
MCECJIKUEC allaTUTbl 1 MUHECPAJIM30BaHHBIC 6aKTepI/II/I, I10-
XO0XFe Ha 3yOHOI KaMeHb HacTymaeT aTpodus amenoo-
JIACTOB U dMallb IEPECTaeT PearnpoBarh Ha MPOLECCHI,
MIPOUCXOISIINE B OPTaHU3ME.

Jentun. Ilo Mepe crapeHus JEHTUH CTAHOBUTCS
OCHOBHOH TKaHBIO 33 CUCT CTUPAHMS SMaTH. DTOT Ipo-
LIecC MOXKET NPoJIoJDKatolIeecs 10 r1y0oKoii cTapocTu
1 COTIPOBOX/IACTCS OTI0KEHHEM BTOPUYHOTO JICHTHHA
B pOrax IMyJbIBl U BOJU3U PEXYIIEro Kpas KOPOHKH,
YTO NPUBOAMUT K YMEHBIIEHHIO IOJIOCTH 3y0a. 3ame-
CTUTEIbHBIN JCHTHH IO CTPYKTYPEC 3HAYUTEJIILHO OTJIU-
YaeTcs OT JICHTHHA 3y0O0B JIMII MOJIOJOTO Bo3pacTa. OH
COCTOUT M3 YMCHBIICHHOI'O KOJHYCCTBA JACHTUHHBIX
KaHaJIbIIeB, KOTOPBIE HEPEAKO BOOOIIIE OTCYTCTBYIOT. B
HHUX KOJUIareHOBbIE BOJIOKHA pacrojiaraloTcsi Hempa-
BWJIBHO, 00pa3ys UpPETYJIApHbIA IeHTHH. [IeHTHH I10-
JKUJIBIX JIIOJIEM MHOTJA MPUHUMAET JKEJITYI0 OKPACKY.
OH MeHee YyBCTBUTEIECH, U MOXKET MPEBPAILATHCS B
NpO3payHyl0 Maccy OJHOPOAHOW CTPYKTyphl (TIpo-
3pavHBIN ICHTHH).

IlemenT. LleMeHT KOpHS C BO3pacTOM YTOJIIIA-
€TCA, JOCTUras y MOKHJIbIX HIOI[eﬁ TOJINIMHBI B 3 paza
Ooublie, YeM y MoJIOAbIX. B crapueckom Bo3pacre 1e-
MEHT NMPOHUKAET 4Yepe3 OTBEPCTHE BEPXYIIKH 3y0a B
KaHan KopHs. TakuMm o0pa3oM, KOMIEHCHpYETCs He-
MIPEPHIBHOE «YJIMHEHHE» 3y0O0B, KOTOPBIE TEPSIOT
cuHAecMonono0Hoe mpukperuieHue. LlemeHt ¢ nmocra-
peHueM opranusMa He aTpodupyeTcs u He pe30pOoupy-
ercsi. Haobopor, yroneHue 1ieMeHTa mpouCXOIUT 3a
CYET HAIUTACTOBAHHUI M 00O0TaIeHNUs COJIIMHU.

KosutareHoBbIE BOJIOKHA SIBJISIIOTCSI OCHOBHBIMHU
Oenkamu sManu U 1emenra. [Ipu crapeHnu Mpoucxo-
JST CTPYKTYPHBIC M3MEHEHHS B TKAHSIX KOJUIareHa.
[TpuumHOi 3TOTO MOTYT OBITH HAPYIIICHUS CHHTE3A I1e-
TIel KoJIareHa, yMEeHbIICHHUsI aKTHBHOCTH (DEPMEHTOB
poliecca MOCTTPAHCIIIMOHHOM MoqudUKAINH, HEJI0-
craTok BuTamMuHa C, OTCYTCTBHS JIOCTATOYHOTO KOJIU-
YeCcTBa YIJIEBOJIOB U3-3a OIPAaHUYEHHOTO TOPMOHAJb-
HOTO JcOalnanca, a TakKe OTCYTCTBHE JOCTaTOYHOTO
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KOJIMYeCTBa MUKpO3sieMeHToB. Ha opmuposanue 3pe-
JIOrO KOJUIareHa MOTYT OKa3bIBaTh BIMSIHHE aKTHBHBIC
(hopmBI KUCITOpOaa, KOTOPBIE C BO3PACTOM 00pa3yIoTCs
B OpraHu3Me B OoJibIIOM KosimuecTBe. [lon mx Bims-
HHEM KOJIareH MOAM(HUIUPYETCS, ¥ €r0 HUTH MOTYT
CBSI3BIBATHCS JIPYT C IPYTOM, YTO MPUBOAMT K BO3HHUK-
HOBEHHIO «cmHUTHIX» auMepoB [10]. C Bo3pactom
yMEHbIIATCsl 00pa3oBaHHE T'MaTypOHOBOW KHCIIOTHI —
OCHOBHOTO BEI[ECTBA TP CHHTE3€ TITMKO3aMUHIJINKa-
HOB, KOTOpBIE TOXE BXOJST B COCTAaB 3yOHBIX TKaHEH.
Oto nemaet TKaHM 3y0a Oosee moIBep>KEHHBIMHE pa3py-
IICHHMIO.

MuHepaJjibHBI cocTaB. Y BO3pAacTHOM IpymIbl
JIML yBEITMYMBACTCS KaJbLIU(HUKALMS 3y00B. DTOT Ipo-
I[ecC BO3MOXKEH M3-3a YMEHBIICHNUS BIard ¥ OpraHuie-
ckux BemecTB. O/IHAKO, YBEIWYHMBACTCS COAEPIKaHUE
(hTopuIOB, TOATOMY 3yOBI CTAHOBSITCA OONIee YCTOHIN-
BBIMH K JIEMHUHEPAIN3YIOLIIM areHTaM.

IMyasna. B mynbne 3y6a yBenuunBaeTcst Konuye-
CTBO (hHOPO3HBIX BOJOKOH. JTO NMPHBOAMT K IIPEBpa-
HICHUIO €€ B IUIOTHYIO (prubpo3Hyto TKaub. KonuecTBO
KJIETOYHBIX 3JIEMEHTOB YMEHBIIIACTCs, PEPMEHTHI pas-
pyuratorcs. OMOHTOONACTHI MEHSIOT CBOIO (hopMmy, U
HapyIIaeTcsl UX PacHooKeHHE. Y TOKHIBIX JIFOJCH B
myJsblie 3yOOB TOSBIISIIOTCS BapUKO3HBIE BEHBI, (hie-
OWTHI, pa3BUBACTCS aTEPOCKIEPO3, a HHOTAA HaOIoAa-
eTcsl 3aIyCTeHNE COCY/I0B BILIOTH 110 UX HOJHON 00JIH-
Tepanuu. B HepBax MyJbIBI Takke OOHAPYKUBAFOTCS
CTapuecKue W3MEHEHHs, BEAYIIUE K rmoTepe ux (QyHK-
LIUH.

Hecna. C Bo3pacToM COEOUMHHUTENbHAs TKaHb
JIECHBl CTAQHOBHUTCS IIJIOTHEE, YMCHBIIACTCS KOJIHIeE-
CTBO MEXKJICTOUYHON J>KUAKOCTH, TEPSETCS 3IJIacTh4-
HOCTB, BOJIOKHA TPYOCIOT, U YMEHBIIACTCS YUCIO Grod-
pobnactoB. McToH4aeTcs snmUTeNuanbHbIN CIION U OT-
MEUaeTcsl THIEPIUIa3hs B MECTaX C OPOTOBEBAOIINM
snuTenreM. B crapiiem Bo3pacte HaOIIOAAIOTCS H3Me-
HEHUS KPaeBOTo UTENHNS, YTO MPUBOJUT K PELECCUHU
JCCHBI U YIJIMHCHUTIO KJIMHUYECKOMN KOPOHKH, obHaxe-
HHIO KOPHEBOTO IIEMEHTA.

H3mMeHeHns cIIM3UCTOI 000J10YKH NOJIOCTH PTa
B MOKHJIOM BoO3pacre

ITocne 60 neT B TOKPOBHOM SITUTENNUN CIU3UCTON
000JIOYKH MIEK U TYO MOSBIAIOTCSA aTpopHUUECKHe U3-
MEHEHUS: UCTOHYAETCS SITUTEITHATBHBIN 1J1acT, YMEHb-
MIAIOTCS KJIETKH, CTJIQXKUBAIOTCS SIHUTEINAIBLHBIE Tpe-
6emku. Cnusuctas 000JOYKU MOJIOCTH pTa MpHOOpe-
TaeT cepoBaTO-OeNblli LBET BCIEICTBHE OPOTOBEHUS
MHOTOCJIOIHOTO IUIOCKOTO DBIUTENHS, YMEHBIIAETCs
KOJIMYECTBO 3JIACTHYECKUX BOJOKOH. DTO MPUBOJUT K
HETIOJIBIDKHOCTH  CIIM3UCTOH o0omouku. Cimsucras
obonouka TBEpJOro Heda YTOJIIAETCS, CTAHOBUTCS
PBIXJIOH, He CBsi3aHa ¢ nmojjiexailed koctoto. [loacnu-
3UCTBIN CJIOM XOPOLIO Pa3BUT, B HEM COAEPIKUTCS 3HA-
YHUTEJIHOE KOJIMYECTBO CIIM3UCTBHIX JKelle3 M PhIXjas
KUpOBasi KieTdarka. SI3pIk. MHorue aBTOpBI OTMeE-
4aroT, 4To B 70 % CllyuaeB y CTApUKOB CHUKAETCS BKY-
COBasi YyYBCTBUTEJIBHOCTh HA CIIaJIKOE, KUCIIOE U TOpPb-
koe. K mpu3Hakam crapeHus OTHOCAT JCTIHIISLHUIO
S3bIKa M KepaTo3 cnu3uctor obonouku. B 50 % ciy-
yaeB Habromaercsi aTpodusi COCOYKOB, MOITOMY IO-
BEPXHOCTb SA3bIKAa CTAHOBUTCA Iinankoi. K reponrono-
THYECKUM TPU3HAKAM OTHOCST MOSIBIECHHUS Yy MHOTHX
JOEH TMOXKHIIOTO M CTapuecKOro BO3pacTa CKIAJ0K
S3bIKa WIIM OOPO3/I0K.

Mapoaont. Ilpu crapennn B OosbIeil cTeneHn
MPOUCXOJUT U3MEHEHHE COCY/IOB, TKaHEH KoJlareHa,

AKTUBHOCTH (DEPMEHTOB, IIPOLIECC paciaaa KIeTOK, KO-
TOPBIN HAYMHACT MPeo0IaaTh HaJl MPOIIECCOM X BOC-
cra”oByeHus [10]. DTo ABIAETCS CIENCTBUEM 3aMell-
JICHHsT OOMEHA BEIICCTB, T.K. CHIDKACTCS HACBIIICHUS
TKaHEH KUCIIOPOIOM W YCHIMBACTCA UX 00C3BOXKHMBA-
Hue. Hannuue pa3sBuTust TUCTPOPHUUCCKIX U3MCHCHUH
B TKaHSX MAPOJIOHTA Yy JIMII CTAPIIETO BO3PACTa MOXKET
BBI3BaTh MPUCOCIMHCHUS BTOPUYHOW MH(EKIMHU, ITO
MOJKET OBITH CBA3aHO C TUIOXOW THTHEHOW TIOJIOCTH PTa
[11].

K coxanenuro, B OmmkaiiiemM OyIyIieM HET Oc-
HOBAaHUH OXKUJIATh CHIDKCHHS 3a00JICBACMOCTH CpPEIU
MAIIMEHTOB BO3PACTHBIX TPpyIH 55 - 65 net u crapie.
Bonee Toro, B cBsi3M ¢ HAOJIOMAIONICHCS TCHICHIUCH
IMOCTapeHUs HaceJICHUs 0COObIe U HAamOOJIee CIOKHBIC
MPOOJIEMBI CTOMATOIOTMYECKOM MOMOIIHU OYIyT BCTpe-
4aTbCs CpeNd TMOXKWIBIX JroAeld Hambosee gacto. B
ATOM CiIy4ae HEoOXOAMMa PaHHsASA JUATHOCTHKA XPO-
HUYCCKUX 3a00JICBaHUI 1 3a00JICBAHUN TTOJIOCTH PTa.
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Abstract

The article reveals the features of home care for a patient with dry gangrene, which was a consequence of the

previous illness U07.1 Coronavirus infection caused by COVID-19. The amputation of the limbs was not made
due to the serious condition of the patient and the possible adverse outcome of the surgery. The case is interesting
for the rarity of occurrence in the conditions of modern medicine and a long life expectancy, which is not typical
for this disease.

AHHOTaNMS

B cTartbe packphIBalOTCS OCOOCHHOCTH yX0/1a B JOMAIIHUX YCIOBHUSX 32 OOJIBHBIM C CyXOH TaHTPEHOH, KOTO-
past siBUIIach clieicTBUEM nepeHeceHHoro 3adoneBanus U07.1 KoponaBupycHas nadekuus, Bei3BanHas COVID-
19. Ammyranus KoHeUHOCTel He Obljia MPOBEICHA B CBSI3U C TSIKENBIM COCTOSHHEM TAIlMeHTa U OJHO3HAYHBIM
He6HaFOHpI/I$ITHBIM HCXOJIO0M OIICPATUBHOI'O BMEHIATEILCTBA. Cnyqaﬁ HUHTEPECCH PEAKOCTHIO BOSHUKHOBCHUS B
YCIOBUAX COBpeMeHHOﬁ MEIUIIUHBI U 60.11])]_[10171 MPOAOKUTCIIbHOCTBIO JKU3HU, HE TUIIUYHOH JJIs1 JaHHOT'O 3360-

JICBaHUs.

Keywords: gangrene, coronavirus infection, care, pus, dosage forms, limbs, bedsore.
KiroueBble cjioBa: TaHTpeHA, KOPOHOBUPYCHAST MH(EKIIHS, YXO, THOU, JIeKapCTBEHHBIE (POPMBI, KOHEYHO-

CTH, IPOJICIKCHDb.

AKTyanpbHOCTB pabOTHI 00YCIIOBIIEHA HETOCTATO-
HOCTBIO MH(OPMAINH 10 JICYCHUIO W TEUYEHHUIO JaH-
HOTO 3a00JIeBaHus B JUINTEIIEHOM MIEPHOJIE 10 PACIIPO-
crpaneruss COVID-19 u cyxoii raHrpeHbl KaKk 0JHOTO
u3 ocnokaenut COVID-19. IN'anrpeHa — 310 HEKpoO3
(omepTBIIEHHUE) TKAHEH )KUBOTO OpraHnu3Ma, CBSI3aHHBIX
C BHEIIIHEH Cpesioi, HanpuMep, KOXKH, JIETKHUX, KUIIed-
HHKa 1 Apyrux. C JpeBHErpeyecKoro JaHHBIH TEPMUH
nepeBoauTCA Kak '"pasbeparomas s3pa". Cyxas ras-
rpeHa — 3To ollacHoe 3a0oJeBaHue, Tpedylolee He3a-
MeUInTeapHOro Jedenus. [Ipu aToi natogoruu oT™Mu-
paHHe TKaHU IPOUCXOANT O€3 BRIPaKEHHOTO HH(EKITH-
OHHOI'O ¥ BOCHAJMTEILHOrO Ipouecca. MHaye Takoi

XapakTep Te4eHHus 3a00NeBaHMA HA3BIBAIOT MyMH(DH-
KaIuew, T. €. OTChIXaHueM oprana [1].

AKTyaJIbHOCTH pabOTHI TaKXKe 00YCIIOBIIEHA HEel0-
CTaTOYHOCTHIO MH(OPMAIIUH T10 JICYCHHIO U TEYECHHIO
JAHHOTO 3a00JIeBaHMSA B JUINTEIFHOM HEPHOE 10 pac-
npoctpanenust COVID-19 u cyxoii raHrpeHsl Kak of-
Horo u3 ocinoxuenun COVID-19. Eme MeHble uH-
(dopmaryn o MpakTHKe yxo/a 3a O0JIbHBIMH B JOMall-
HUX YCIIOBUSIX B COBPEMEHHOM IEpPHOJE Pa3sBUTHUS
MeaunuHbL. YacToTa BOSHUKHOBEHHUS B CpefHeM | Ha
1000 manueHTOB 00IIEH MPAKTHUKH.

B npoBeIeHHOM HCCIIeIOBAaHNH pacCMaTPHUBAIINCh
pas3iuuHbIe CIOCO0bl yX0/1a 32 OOJIbHBIM C FAHTPEHOMN
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HIDKHUX KOHeuHocTell (knaccudukaius no MKB-10
lanrpena, He KMaccupuIUpoBaHHAS B APYTUX pyOpH-
kax (R02) [2]).

O nanuente: MmyxuuHa 1947 roga poxnaenus. B
aHamHe3e caxapHblii auaber |l Tuma, nuppo3 neueny,
JIEeMEHIINS, KYpPEHHE B TEUSHUE JKU3HU.

C 31.05.2021 ycranosnen auarno3 U07.1 Kopo-
HaBUpycHas uH(ekuus, BbhizBanHas COVID-19 [2].
OcnoXHEHHe OCHOBHOTO AMArHo3a — IBYXCTOPOHHSS
nHeBMOoHUS, KT-2. [lpoBeneHo nedeHWe B YCIOBHAX
crannonapa 'AY3 «loponckas GomprHuma Nel I'.H.
Jpoobmmesa r. Marauroropcky, 07.06.2021 Brimuican
W3 CTalMoOHapa Ha JOMAlIHUU pexuM. B ycnoBusax
HaOJIIOICHUS y4aCTKOBBIM BpPauOM IIPOBOJIMIIOCKH JIede-
HHE, 0003HAUYECHHOE B BBIITHCHOM SIHKPH3E, IIPU 3TOM
COCTOSIHHE OOBEKTHBHO YXYALIAJIOCh M MO HaIpasiie-
HHUIO yuacTkoBoro Tepanenta 23.06.2021 nocraBieH B
NPUEMHBIA TOKOH HEBPOJIOTUYECKOTO  OTJICICHUS
'AY3 «"opoxackas 6onpauna Nel .M. JIpoObimiesa .
Marautoropck». [IpoBenero MCKT rpynHO# KineTkH,
BBISBJICHA ABYXCTOPOHHSIS HHTCPCTHIHANBHAS ITHEB-
Monus (KT-4), B Hanm4uM BBIIOT B CTOPOHY MeEpH-
kapaa, g0 09.06.2021 maxomwics Ha CTalMOHAPHOM
neueHnn. B mepuon crammonaproro nedenns DKI ot
23.06.2021 BbIsIBIIIA CHHYCOBYIO TaXHUKapIuio, BO3-
MOXHYIO MaTOJIOTHIO IIPAaBOBOTO TIPeJICePaus, TaToJI0-
TMYECKOe BEpXHEIPaBoe OTKJIOHCHHUE 3JI. OCH, HENoJ-
HyI0 OJoKaly NMpaBOM HOXKM ITyuka ['mca, HapyuieHa
tdopma QRS(T), [TMKC B nepeaneGOKOBOI CTEHKE, Te-
peropojke, Bepxymke JDK. XpoHudeckas aHeBpuszMa
AOpTHI, JKeIymouKoBas HsKcTpacucromus., YCC-117

Puc. 1. Cocmosinue xoneunocmeti nayuenma na 19.07.2021.

ya/mun, QT-0.46. Tlpu BeIMUCKe JUHAMUKA CJIa0OIO-
JIOKHUTEbHAS, KaJI00 aKTUBHO HE MPEIBIBISLET, COCTO-
SITHUE OTHOCHTEINILHO YJIOBJIETBOPHUTEIILHOE, HE JINXOpa-
mut ¢ 28.06.2021, cartypauust He MeHee 94-95% c
04.06.2021.

W3 cyObeKTHBHBIX OLEHOK — CHHMXXEHHE MAacChl
TeJia, BRIpaXXeHHas cllabocTh, TOTEPst CIIOCOOHOCTH ca-
MOCTOSITEJIBHOTO TEPENBIKEHHST JlaXke B Ipejenax
KBAapTHPHI, XOPOIIMHA AamleTUT, YPOBEHb TIIOKO3B B
kpoBu Hatomak 4,1-4,6 mmone/n, maBinenne 120/70,
YCC 91 B muH.

10.07.2021 mpowmsommio MOOIEAHEHUE KOXKHBIX
MTOKPOBOB HIDKHUX KOHEYHOCTEH, C OCIEYIONTIM TI0-
TEMHCHHEM ¥ CHW)KCHHUEM YYBCTBUTECIHLHOCTH CTOII,
nanee 13.07.2021 y OonpHOrO IoOYepHeNa IpaBas
crona (pucyHok 1). Bbul 0cMOTpeH B IByX CTallMOHa-
pax, 0OHapy»XEHO CHIDKCHUE YyBCTBUTEILHOCTH M KPO-
BOTOKa HIKHEH 4acTH Tella, HaYMHasi OT MaxoBOW 00-
nactu. 16.07.2021 nposegeno MCKT nerkux, BbIsB-
JIeHa ABYXCTOPOHHSS MHTEPCTUIMATbHAS TTHEBMOHHUS
(KT-3) cpenHsis cTeneHb TSHKECTH. B CBS3M ¢ BRICOKUM
PHCKOM JIETaJIbHOTO UCX0/Ia TIPH OTIePATHUBHOM BMeETIIa-
TENHCTBE, HEBO3MOXKHOCTH OCO3HAHIS OOJHLHBIM OTac-
HOCTH UTSL €T0 3I0POBbBSI U IPUHSTHS PEIICHUS O AITb-
HEHIuX AeUCTBUAX (IeecIToCOOHOCTh HE JUIICH, IpH
9TOM HHBAJUIHOCTH | TPYIIBI HA OCHOBAHUH JIEMCH-
nuy) OBUIO MPHUHATO PELICHHE O JIOMAIIHEM YyXOJe.
19.07.2021 xupyprom ObLIO Ha3HAYEHO aMOYyJIaTOPHOE
neuenne — Becen IYVD @ (250 JIE), HUKOTHMHOBAS KHUC-
nota (1%) B/M, nerrpasenos (1000 Mr), TpokcepyTHH
(600 mr), mepess3ku ¢ 0,05% pacTBOpOM XIIOpreKcH-

JIAHA.
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Jliist yxozna 3a GONbHBIM ObLT NPUOOPETEH MPOTH-
BonponexHeBblii mMatpac  ORTOFORMA  M-0007,
KpoBaTh 00OpYIOBaHa METALUIMYECKUMH ITOPYIHIMHU
I O0JIeYeHUs. yXoJa U MCKIIIOUEHUS BO3MOMKHOCTH
TaJICHHUS.

IToBTOpHEIH 0ocMoTp xupypra 20.07.2021 BbIsABMI
OTCYTCTBUE IIynbcalu OoJblIeOepoBOll apTepuu
HIDKE NOJIKOJICHHOI 001acTy, ocinabieHue MynbCaliu
OenpeHHON apTepru. BEIT BRICTaBIICH THATHO3: aTepo-
CKJIEPO3 COCYIOB HI)XHEH KOHEYHOCTH, CyXas TaH-
rpeHa NpaBoi HIKHEH KOHEYHOCTH.

=

»

o
"N O, REDMI NOTE 8 PRO
Al Q CAMERA

PexomeHmanmy Xupypra BBIIONHSINCH CBOEBpe-
MEHHO U B IIOJJHOM 00beMe. TeM He MeHee, JOCTaTOYHO
ObICTPO Hadanu OOpa30BBIBATHCS NPOJIEKHHU Ha Aro-
auue, Oeape u yonarke. MequKaMeHTO3HOE JIeUeHHe
npoJiexHer 06110 6e3 3ddekra.

B kauecTBe paHO3aKHBISIOIIETO CPEACTBA IPH-
MEHSJIACh BBITSDKKA M3 PEIYaroro JyKa B pacTUTENb-
HOM MacJie ¢ JoOaBJIeHHEM IMYeTMHOro Bocka. Ha pan-
HHX CTaJUsX IPOrPECCHPOBAHUS FAHI PEHBI OHA OKa3bl-
BajJa BBIPAXCHHBIH paHO3KUBIAOMNN >¢pdexr. B
6oJee OTCPOUYCHHOM IIEPHOJIE 3aMEUCHO CHIKCHHUE d(-

(DCKTUBHOCTHM.
Y

Puc. 2. Pazeumue cyxoii canepeHul

CKIIepo3upoBaHHE  COCYHOB  IIPOJOJDKAIOCH.
I'HOITHO-BOCTIAMUTENFHBIX TPOIIECCOB HE HaOI0a-
JIOCh B TeUeHHUe Mecsma. [Ipon3onnia nocTerneHHas My-
MUpHUKAIHS TPABOX HUKHEH KOHEUHOCTH (PUCYHOK 2).

ITocne npucoeAMHEHUS] THOMHO-BOCTIATUTENLHBIX
MPOIIECCOB YXOJ 32 OOJBHBIM yCIOXKHIICS. [Ipu nans-
HelIeM TedeHHH OOJIe3HH BCE, JaKe W HeOOJNbIIHE

yIHObl BEPXHUX W HIDKHUX KOHEYHOCTEH MpaKTH4e-
CKH BCETZa MPOUCXOMWIH C MOBPEKACHHEM BEPXHUX
KOYKHBIX ITOKPOBOB U JUTUTEIEHOM MEPHOIE UX 3a)KHB-
nieHus1 (PUCYHOK 3).



German International Journal of Modern Science Ne24, 2021 45

@O REDMINOTE 8 PRO
@Os Al QUAD CAMERA

Puc. 3. [anvueiiwee pazsumue canepervl no meiy nayueHma

Jist nedeHnst pa3BUBAIOIINXCS TPOYUUECKHUX 1T0-  0COOEHHOCTH U 3()(EKTHBHOCTD KOTOPHIX M3JI0KEHBI B
paXeHUH, paH U THOMHO-BOCHAIHMTENBHBIX TpolieccoB  Tabdmmue 1.
MIPUMEHSUINCH Pa3IMYHbIE MEAUKAMEHTO3HbIE U HEMe-
JUKaMEHTO3HbIE CPEACTBA HApy>KHOIO IHMPHUMEHEHHH,
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Tabmuma 1

Hcnosnb3yemble Ipy yxojie 3a 00JbHBIM CPEJACTBA HAPYKHOTO IPUMEHEHUs

HaunmenoBanue cpeacTsa

MeTtoa UCTIOIB30BaHUS

D HEKTUBHOCTD

Crpenrroriun He O6onee 15T
B CYTKH

Hanecenne mopolmka Ha paHy IOCIe
MPOMBIBAHUSI

CriocobcTBOBaN  32KUBJICHUIO  TIPO-
JISKHEH

O061emMX0BOE Macio

O0paboTKa npoJeKHen

He ycraHoBieHa

Ilepexucs Bogopoaa 3%

Je3uHdexunonHas oopaboTka paH

CrniocoOcTBOBaa BEICBIXaHUIO PaH Me-
CTax T'HONHO-BOCHAIUTENIBHBIX IIPO-
LIECCOB, YCTPaHsJIa 3aax Pa3I0KeHHs

Kanus nepmanranat 2-5%

Komnpecc ¢
pacTBOpoM

KOHICHTPHUPOBAHHBIM

CrniocoOCTBOBaN BBICBIXaHHUIO PaH Me-
CTax T'HONHO-BOCHAIUTENIBHBIX IIPO-
LIECCOB

Harpuit xmopun 10%

Kommpecc ¢ runepTOHHYECKHM pac-
TBOPOM

CrniocoOcTBOBaa BEICBIXaHUIO PaH Me-
CTax THOHHO-BOCIIAIUTENBHBIX IIPO-
IIECCOB

Xnoprexcunud 0,05%

Hesnadexknnonnas o6padoTKa paH

VYerpassn 3amax, 3aMelyIsul Ipolecce
PacIpOCTpaHEHUs THUCHUS

HexcnanTenon 5%

Hanecenus neHsl Ha paHy Hocie oopa-
OOTKM TIOpaXCHHBIX OOJNAacTe TIpH
HaJMYAN KPOBOTCUCHUS

OkxaspIBajl JIe4eOHOE MEHCTBHE, HO
CJIOKEH B TPHMEHEHUM Ha OOJNBIION
MOpaXXEHHOM TMOBEPXHOCTH CIIOKHOM
THUIIOJIOTHH

SOn09HEI YKCYC

O06paboTka mposiexkHeH

He ycranoBnena

JleBomexons 40mr/r + 7,5
MI/T

O0paboTka TpoNeXKHEH, a Takke
aHAJILHOT'O OTBEPCTHA U [IaX0BOI 00na-
CTH IIPH BO3HUKHOBEHHH THIIEPEMUH

Crioco6cTBOBAT JICYCHHUIO MIPOJICKHEH
U ¥X POGUIAKTHKHU, CHIDKAI pas3apa-
JKCHHE

baneonun

HaHneceHue mopolika Ha paHy mocie
00paboTKH, a TaKXKE Ha MPOJICIKHH, IPU
HaJIMYMK KPOBOTCUCHUA

CriocoOcTBOBaN  3aKUBJICHUIO. -
(DeKTUBHOCTD JAEHCTBUS HEOOJIbILAs.
Bricokast 1ieHa W OOJNBIION pacxon

npenapara

Odnomenia

Hanecenne ma3u Ha TIPOJICIKHU

CriocoOcTBOBaN  3aKUBJICHUIO. -
(EKTUBHOCTD JEHCTBUS HEOOJbIIAs.
Bricokass 1mera m OonbIION pacxon
mpernapara

Conkocepui

Hanecenne ma3u Ha IIPOJICIKHU

CriocoOcTBOBaN  3aKUBICHUIO. -
(EKTUBHOCTh JEHCTBUS HEOOJbIIAs.
Bricokass mera u OONBIION pacxon
mpernapara

Axpunepm

Hanecenue mMa3u Ha IPOJICKHU

CriocoOcTBOBaN  3aKUBJICHUIO. -
(EeKTHBHOCTh JEeHCTBUS HEOOJbIIAs.
Bricokast 1ieHa W OOJBIION pacxon
npenapara

BeITsKKa U3 JIyKa B pacTu-
TENbHOE MacJio ¢ no0aBiie-
HHUEM IMYCJIIMHOT'O BOCKA

Hanecenue Ma3u Ha IPOJICKHU

Croco0OCTBOBa  3KUBIEHUIO. -
(EeKTHBHOCTh  JIEHCTBHSA  BBICOKAs.
Bonbioil pacxon npu MUHMMAJIBHOM
IICHE

[NocreneHHOE YXYAIICHUE COCTOSHHS MalUCHTA
MIPUBEJIO K CKICPO3MPOBAHUIO COCYIOB JIEBOH HOTH, Ya-
CTHYHOMY CKJICPO3UPOBAHUIO COCYAOB 00CHX PYK, IO-
JMOPraHHOM HEJOCTaTOYHOCTH, M, KaK CIIEJCTBHE,
cmeptu 31.10.2021.

C 19.07.2021 mo 15.09.2021 o6e3601MBaHHE TTPO-
BOAWIIOCH C MOMOIIBI0 HOympodeHa, ApoTaBepuHa U
JopaTtagiHa. BeiOOp KOMIUIeKca JIeKapCTBEHHBIX Tpe-
nmapatoB 00yCIIOBJICH UX cBoiicTBamMu uOympodeH (200
Mr B | TabieTke) — Kak skapoIoHmXKaromiee U 00e300-
JUBAloIIee CPECTBO, MpoTaBepuH (40 mr B 1 TabeTke)
JUIsl pacciiabiieHns] TJIAJAKOH MYCKyJIaTypbl OpraHoB,
nopataguH (10 Mr B 1 TabneTke) 11 yMEHBIICHHS BOC-
NaJIMTEJILHON PEeaKiy, TPOBOLMPYEMOI MeTMaTOPOM
THCTaMUHOM, CHIDKEHHEM OTEYHOCTH CIIM3HCTBIX 000-
JIOYEK, JIETKOT0 CHOTBOPHOTO JEHCTBHUS KOMIUIEKC HC-

MIOJIB30BAJICS OT 2 10 4 pa3 B CyTKU N0 Npockde 60Iib-
HOTO WJIM IIPH HAJIMYUH JINXOPAJIKH, B 3aBUCUMOCTH OT
CaMOYyBCTBHSI.

C 15.09.2021 ob6e300muBaHIEe TIPOBOIHIOCH C I10-
MOIIIBIO TpaMa/ojia B Bo3pacTaroniel 1o3uposke (ot 50
o 200 mr) mo 6 pa3 B cytku. Hambomnee ClI0XHBIM B
w1ane obe3bonuBanus OpuH Tocnenane 10 THEe.

B Teuenne nepsrix 110 gHel onmceiBaeMoro me-
puoaa 60IBHOM COXPaHSIT XOPOIIHNA alIeTUT U BBIIEP-
JKUBaJ IUTHEBOM PEXKUM.

OOuii CpoK )KU3HM C HaYajla Pa3BUTHS TAHTPEHBI
cocraBmi 140 nueit. [y Takoro o0bema MopakeHUs
OpraHoOB, CKOPOCTH TE€YEHUs OOJE3HH — 3TO JIOCTa-
TOYHO OO0JBIION CPOK KM3HK. CpeHuil CPOK KHU3HHU C
HeorepadenpHON TaHrpeHor cocraBiser 14-21 neHs
JIO HACTYIJIEHUS IOJIMOPTaHHOM HEJOCTaTOUYHOCTU
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[3,4]. Ha mpoaomKUTENbHOCTD KU3HU OKa3alu BIIHS-
HUE yXOJ, HAJIMYKUE JIEMEHIINH, TTO3UTUBHBIN HACTPOU
0OJIBHOTO, BBI3BAHHBIA JIEMCHIUCH H OCOOCHHOCTSIMHU
JIMYHOCTH.

References
1. Electronic resource https://probolezny.ru/su-
haya-gangrena/ Date of application 01.12.2021r.
2. Electronic resource https://mkb-10.com/. Date
of application 01.12.2021r.

3. Basic topographic and anatomical principles
and techniques for mastering surgical inter-vention
skills in purulent-inflammatory processes: textbook /
A.V. Chukichev, O. N. Zlakomanova, O. V. Peshikov,
M. V. Shirobokova, A.V. Lukin. - Chelyabinsk, 2017 -
74 p. [Published in Russian]

4. Gostischev V. K., Operative purulent surgery.
Guide for doctors. - M.: Medicine, 1996—- 416 p.
[Published in Russian]



48 German International Journal of Modern Science Ne24, 2021

PEDAGOGICAL SCIENCES

EXPERIENCE OF APPLICATION OF THE CONTROLLED FROM DISTANCE PREPARATION OF
BACHELORS IS FROM PHYSICAL CULTURE

Kolumbet A.N.

Doctor of Science, Professor,

Kiev National University of Technologies and Design, Kyiv,
Nemyrovicha-Danchenko St., 2, 01011

DOI: 10.24412/2701-8369-2021-24-48-53

OINBIT MIPUMEHEHUSA TUCTAHIIMOHHOM MMOJAIOTOBKH BAKAJIABPOB I10 ®U3UYECKON
KYJbTYPE

Koaymoéer O. M.

O0OKMop neoazo2uieckux HayxK, npogeccop

Kuesckuii nayuonanvHulil ynugepcumem mextono2uti u ousatina, Kues
yn. Hemuposuua-/lanuenxo, 2, 01011

JIOCBLJ 3ACTOCYBAHHSI JUCTAHIIAHOI NIITOTOBKU BAKAJIABPIB 3 ®I3MYHOI
KYJbTYPU

Koaymober O.M.

O0OKmMop neoazo2iuHux Hayk, npogecop,

Kuiscokuii Hayionansruil yHisepcumem mexuonoziu ma ouzauny, Kuis,
eyn. Hemuposuua-/lanuenxo, 2, 01011

Abstract

In the article the state of the controlled from distance education is presented in the process of professional
preparation of bachelors of speciality 017 the Physical Culture and Sport on the example of the Kyiv National
University of Technologies and Design. The positive and negative aspects of introduction of the controlled from
distance form of studies are presented for realization of professional preparation of future specialists of the marked
speciality taking into account the features of student contingent. Bachelors do not renounce the traditional forms
of acquisition of education, moreover, suggest to duplicate information of the controlled from distance courses
placed on a platform by the printed (or in e-versii) matters, that, from one side, will simplify perception of material
to them, and from other, partly will do impossible implementation of individual Ta/aGo group tasks by separate
students. These questionnaires of students of the marked speciality testify that see expedient the complete passing
to the controlled from distance formation of 60% respondents, expedient partial transition - 21%, renounce the use
of platform - 9%, express fears, that will not be able to capture the educational discipline placed on a platform, -
10%. Perspective possibilities of development of the controlled from distance education are distinguished for the
outlined specialities taking into account the features of target audience, in particular, increase amounts of working
bachelors, that get additional higher education, by the increase of amount of bachelors of the marked speciality,
that are in service in Military Powers of Ukraine and power structures. It is marked the necessity of account of
features of mentality of population in transition on the controlled from distance education.

AHHOTALUA

B cratne MNpeACTaBJICHO COCTOAHUC JUCTAHIIMOHHOTO 06paSOBaHI/I$I B Iponecce HpO(l)eCCI/IOHaJIbHOﬁ moaro-
TOBKH 0OakanaBpoB crieranbHocT 017 dusndeckas KynbTypa U criopT Ha npuMepe KreBckoro HamoHaIbHOTO
YHUBEPCUTCTA TEXHOJOTUH U )11/13a171Ha. Hpe)ICTaBJ'IeHLI MO3UTHUBHBIC U HETATUBHBIC ACIICKTHI BHCIPECHUA JUCTAH-
L[I/IOHHOﬁ (bOpMI)I 06y‘l€HI/IH JJIA OCYIIECTBJICHUA HpO(i)eCCPIOHaIILHOfI IIOATIOTOBKHU GYZLYHII/IX CIICuaJIMCTOB OT-
MEUYEHHOM CIICIHUAJIBHOCTH C YYETOM oco0eHHOCTER CTYACHYCCKOI'0O KOHTUHI'CHTA. BaKaﬂaBpH HE OTKa3bIBAKOTCA
OT TPaIWIHMOHHBIX (OPM MPHOOpEeTeHus: 00pa3oBaHus, OOJBIIE TOTO, IpeAaraT TyOnupoBaTh HHHOPMAIHIO
JTUCTAaHIIMOHHBIX KYPCOB, pa3MeIIeHHBIX Ha ITaT(hopMe edyaTHBIMHU (WIIH B €-BEPCHHN) MaTE€pHaIaMu, 9TO, C OXHOU
CTOPOHBI, YIIPOCTUT UM BOCIIPUATHUE MaTCpUala, a u3 Apyroro, 4aCTU4YHO CACIACT HECBO3MOKHBIM BBITTIOJTHCHHUE
WHAWBUIYAJTbHBIX I/I/I/IJ'[I/I TPYHIITIOBBIX SaIIaHI/Iﬁ OTACIBbHBIMU CTYACHTAMU. I[aHHI)Ie AHKCTUPOBAHUA CTYACHTOB OT-
MEUEHHOM CIICIHUAIBHOCTHU CBUACTECIBLCTBYIOT, UYTO BUOAT uenecoo6pa3HHM MHOJHBIN NEPEX0a] Ha TUCTAHITUOHHOC
oOpazoBanue 60% pecrnoHICHTOB, ENECO00Pa3HBIM YaCTHYHBIN mepexo - 21%, 0TKa3bIBAIOTCS OT HCIOIh30Ba-
HUS IaT(opMbl - 9%, BEIPaXaloT OMACeHHUs, YTO HE CMOT'YT OBJIaAeTh yueOHOH JUCIUITIIMHON, pa3MEIeHHON Ha
HJ'IaT(I)OpMC, - 10%. BLI):[eJ'IeHLI NEPCIICKTUBHBIC BO3MOKHOCTHU PA3BUTUA JUCTAHIMOHHOTO O6paBOBaHI/IH JJIA
oqepquOI‘/'I CIICNHUAJIBHOCTHU C YYETOM ocobeHHoCTER HeJ‘ICBOﬁ ayaAuTOpHUU, B HaCTHOCTH, POCT KOJIMYCCTBA pa60—
TaroIIuX 6aKaJ‘IaBpOB, KOTOPBIC NOJTYHAa0T JOMTOJHHUTCIIbHOC BBICIICE O6pa30BaHI/I€, POCTOM KOJIHNYIECTBA OakaJjaB-
poB OTMEUYECHHOM CIICIHUAJIBHOCTHU, KOTOPBIC COCTOAT Ha CJ'Iy>K6€ B BOOPY)KCHHI)IX Cuitax YKpaI/IHH U CHUJIOBBIX
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CTpyKTypax. OTMedeHa HEOOXOMUMOCTh y4eTa 0COOCHHOCTEI MEHTAIbHOCTH HACEJCHUs IIPH Iepexoje Ha Iu-
CTaHIIMOHHOE 00pa3oBaHueE.

AHoTaIis

VY crarTi penpe3eHTOBaHO CTaH JUCTaHILIHHOT OCBITH B Ipolieci TpodeciiHOi MiAroOTOBKH OaKanaBpiB CIIeLli-
anpHOCcTi 017 dDi3uuHa KynbTypa i cnoptT Ha npukiani KuiBcbKoro HalioHaJIbHOTO YHIBEPCUTETY TEXHOJIOTIH Ta
nu3aiiny. [IpeacTaBieHO MO3UTHBHI Ta HETAaTUBHI aCIEKTH BIPOBAPKEHHS TUCTaHUINHOI (JOpMH HaBUaHHS /IS
31ificHeHHs pogeciiiHOT MiAroTOBKM MalOyTHIX (haxiBIiB 3a3HAUEHOI CIIEIIaJIbHOCTI 3 ypaxyBaHHIM O0COOJIMBO-
CTEH CTYICHTCHKOI'0 KOHTHHIeHTY. bakanaBpy He BiIMOBIISIIOTHCS BiJl TpaIULIHHUX (POPM HAOYTTS OCBITH, OLIBII
TOTO, MIPONOHYIOTH AYONIOBAaTH iH(QOpPMAIII0 AUCTAHLIIHHIX KypCiB, PO3MIMIEHNX Ha IIATPOPMi IPYKOBAHUMHU
(abo B e-Bepcii) MarepiagaMu, MO, 3 OTHOTO OOKY, CIIPOCTHUTH iM CIIPHUUHATTS MaTepiaiy, a 3 iHIIOTo, YaCTKOBO
YHEMOJKJIMBUTh BUKOHAHHS IHIWBiZyalbHUX Ta/ab0 TPYNOBUX 3aBIaHb OKPEMHMH CTyIeHTaMH. JlaHi aHKeTy-
BaHHS CTYICHTIB 3a3HAYCHOI CIIEI[iaTbHOCTI CBiqYaTh, [0 BOAYAIOTH AOIIIFHIM OBHUH ITEPEXi Ha TUCTAHIIHHY
ocBiTy 60% peCrOHIEHTIB, TOUITBHIAM YaCTKOBHH nepexin - 21%, BiAMOBIAIOTHCS Bl BUKOPHCTaHHS IU1aT(hopMu
- 9%, BHCJIOBIIIOIOTH TOOOIOBAHHS, 1110 HE 3MOXKYTh OIIAHYBAaTH HaBYAJIbHY JUCLUILIIHY, PO3MillleHy Ha miatdo-
pmi, - 10%. BrokpemiieHO nepcHeKTHBHI MOMKIIMBOCTI PO3BUTKY JUCTAHLIIHOT OCBITH ISl OKPECJICHOT Crieiab-
HOCTI 3 ypaxyBaHHSIM 0COOJIMBOCTEH IIJILOBOT ayTUTOPiI, 30KpeMa, 3pOCTaHHs KIIBKOCTI ITPAIFOI0YMX OaKanaBpiB,
SIKi OTPUMYIOTb JIOJJATKOBY BHIILY OCBITY, 3pOCTaHHSAM KIJILKOCTI OakanaBpiB 3a3HaYEHO] CIIEIiaIbHOCTI, SIKi TIepe-
OyBaroTh Ha ciryk01 y 30poiiHnx Cunax YKpaiHu Ta CUIIOBHUX CTPYKTypax. HaromomeHno Ha He0OXiTHOCTI Bpaxy-

BaHHS 0COOJIMBOCTEI MEHTAILHOCTI HACCIICHHS IIPH MIEPEXO0/1i Ha JUCTAHI[IHY OCBITY.

Keywords: the controlled from distance studies; controlled from distance education; electronic educational
complex; physical culture and sport; platform of MOODLE.

KiroueBble cj10Ba: AUCTAaHIIMOHHOE O0YICHNUE; TUCTAHIIMOHHOE 00pa30BaHIe; JICKTPOHHBINA YIeOHBII KOM-
TIeKc; pu3nIeckas KyapTypa u cropt; miargopma MOODLE.

KurouoBi ciioBa: nucTanniiHe HABYaHHS; TUCTAHIIIITHA OCBiTa; €MICKTPOHHUI HaBYAbHIH KOMITICKC; (Pi3H-

YHa KynbTypa i cnopt; miardpopma MOODLE.

JlucraHmiiHa OCBiTa BiAMOBIAHO A0 BITYM3HSIHHX
HOPMaTHBHHUX JOKYMEHTIB - 1€ ‘“MOXKJIMBICTb HaBYa-
THCSI T OTPUMYBATH HEOOXIHI 3HAHHS BIJJAJICHO BiJ
HaBYAIBHOTO 3aKJany B OyIb-sKui 3pyqHuit gac” [1],
perynboBaHa I[loJIOXKEHHSM TIPO JWCTAHIIIHE HaB-
gauHs (2013 i3 3MiHaMu i fonoBHeHHAMH) [2,3], KoH-
HETIIEI0 PO3BUTKY MUCTAHIIIIHOI OCBITH B YKpaiHi
(2000) [4], Crpareriero po3BUTKY iH(DOPMAIIHHOTO Cy-
crinecTBa B Ykpaini (2013) [5]. BiamosixHo, ogHi€e0 3
(hopM OTpHMaHHS OCBITH Ha OCHOBI BUKJIFOUHO iH(Op-
MAI[iifHO-KOMYHIKaLlIHHIX TEXHOJIOTIN € eJIeKTPOHHA
OCBITa, sika Ha0yBa€ aKTHBHOT'O NOLINPEHHS CePeJT YCixX
BEPCTB HACEJICHHS 3aBISIKM HasBHIN iH(pOpMaIiiiHii
iHGpacTpyKTypi (“CYKYIHICTh pi3HOMAHITHHX iH(OP-
MaliiHUX (aBTOMaTH30BaHUX) CHUCTEM, iH(pOpMAIii-
HUX PECypciB, TEJICKOMYHIKAIHHIX MEpEX i KaHATIB
mepeaadi MaHuX, 3ac00iB KOMYHIKAmii 1 yrmpaBIiHHSL
iH(pOpMaiHHUMI TOTOKAMH, a TAKOXK OpraHi3aIliitHo-
TEXHIYHUX CTPYKTYp, MEXaHI3MIB, 10 3a0€3MeUyIOTh
ix @ynkmionysanssa” [5]). Cepen HU3KH PIOPUTETHIX
3axO07iB, CIPSIMOBAHMX Ha peai3amiro e-0CBiTH [5] BH-
OKpEeMHMO 3a0e3MeueHHs BCiX 3aKiajiB OCBITH LIHPO-
KOCMYI'OBUM JIOCTYNIOM 70 MDKHApPOJHHUX HAyKOBO-
OCBiTHIX Mepex Ta [aTeprety. [IpakTHdaHO BCi 3aKi1au
BUINIOT OCBITH 3IIMCHIOIOTH, PEaNi3ylOTh EIEKTPOHHY
OCBITY Yepe3 NUCTaHIliiHI KypCcH, pO3MillleH] Ha BiJIO-
BIZIHUX IIPOTrpaMHUX MaTdopMax JUCTaHIIIHOTO HaB-
YaHHS.

3akaau BHIIOI OCBITH IPYHTYIOTh MOJKJIMBOCTI
JUCTAHIIIHOT OCBITH TMEpPEBaXXHO HA OIHIN 3 TaKuX
wiatdopm sk MOODLE Ta/a6o E-LEARNing. V 3a-
Kianax Bumoi ocitd (3BO), siki 31 HCHIOIO T Mir0TO-
BKy MaiOyTHiX (axiBIiB memarorivHoro mpodimro,
matpopma MOODLE (MoxynsHe 06’ €KTHO-OPi€HTO-
BaHE CEepeJIOBUINE NUCTAHI[IHHOTO HABYAHHSI) MPOXO-

Iuia anpoOyBaHHS W HaOyia OUNBILIOrO pPO3MOBCIO-
JOKEHHS, OCKUTBKH € 0€3KOIITOBHOI. TOMY JUIst BiZIIO-
BiJTHHX [EJArOTYHUX HAMIPSMIB i ITOTOBKH MOKITUBO-
CTi caMe wi€l IIaTPOPMH IMOKIHKaHI 3a0€3MEUYUTH TaK
3BaHUH “‘yHIBepCalbHHUH AM3aiH y cepi OCBITH - IH-
3aifH MpeIMETIB, HaBKOJIHMIIHFOTO CEPEIOBHINA, OCBIT-
HIX Iporpam Ta IOCHyT, 1o 3ade3nedye iX MakcHMa-
JIbHY TPUAATHICTH JJIS1 BUKOPHCTaHHS BCiMa ocobaMu
0e3 HeoOXITHOT ajanTalii 94 CHeniaJbHOTO TH3aiHy”’
[6]. Buxonsuu 3 bOTO TBEpIKEHHS, PO3TITHEMO MO-
JKIIMBOCTI JJ1 3a0e3leYeHHs 3MiiCHEHHS IUCTaHIIN-
HOrO HaBYaHHS B yMoBax HpodeciiiHoi miIroToBKH
MaiOyTHIX (axiBLiB, sIKi MPALIOBATUMYTh (iTHEC-Tpe-
HepaMmHu.

[TepeBaru Ta JOUUIBHICTH CTBOPEHHS E€JIEKTPOH-
HUX/MYJIBTAMEIIHIX KOMIUICKCIB JUIs 3a0e3MedeHHs
HUMH BITYM3HSIHUX CTYAEHTIB Pi3HUX Tayry3el, Hamps-
MiB, CIICIIaTbHOCTEH € TPEIMETOM TOCHIKCHHS Hay-
KOBO-METOAMYHOTO XapakTepy (axiBIiB pizHUX chep:
COLIIOHOMIYHO1, TEXHIKO-TEXHOJIOTIYHOI, TyMaHIiTap-
HOI, BIHCBKOBOI TOIIIO.

®daxoBi BUAAHHS Ta 30ipHUKH MaTepiaiiB KoHpe-
peHuiit 3a ocranHi 20 POKIB penpe3eHTyBaIl HayKOBi
HaTIpAIfOBaHHS SIK 3/100yBayiB HAYKOBUX CTYIICHIB, TaK
1 HAyKOBIIIB 31 3HAYHUM JIOCBiIoM poOoTH. Mu x 3ymu-
HUMOCSI Ha IPaIPiX, Y SIKMX OKPECJIEHO OCHOBHI IMOJIO-
JKEHHsI AUCTAHIIHHOI OCBITH B KOHTEKCTI KDUTUYHOTO
aHami3zy 1 3aIpoBaPKEHHS ISl OKPEMHX CHeLialIbHO-
cTel Ta BioOpa)XeHO OKPEeMMH J0CBi]] BIPOBAKEHHS
JMCTAHIIHHOT OCBITH U1 MailOyTHIX (iTHEC-TpEeHEPIB.

3okpema, y mpari [7] 1oBeIeHO, IO eICKTPOHHE
HaBYaHHS CTYyJEHTa € BTPHYi JEIIEBIIMM 3a JICHHE
(cramionaphe) i, BiIOBIgHO, B yMOBax HeAO(iHAHCY-
BaHH 3aKJIa/liB BUIOi OCBITH € OUIBII TOMITBHAM 1 Ma€e
HaOyTH TOBHOILIHHOTO BOPOBa/UKEeHHS. Harosomero,
0 ypsAoBa MONITHKAa 0araThOX KpaiH IPOTOJIOCHIIA
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JMUCTAHIIIMHY OCBITY NMPIOPUTETHUM HANPSMOM OCBIT-
HBOT TIOJIITUKK 3 BiAMOBIMHUM (piHAHCYBaHHSIM, 30K-
pema anst ocid 3 ocoOnuBuMHU moTpebamu. IMmonye
OKpECJICHHsSI 00’€KTUBHHUX YWHHUKIB, SIKI TalbMYIOTh
MacoBe BIPOBAKEHHS TUCTaHLIHHOT OCBITH B YKpa-
Hi. OKpECIIOI0YH MiIX0/ 10 BIPOBA/XKECHHS CUCTEMHU
JUCTAHIIITHOTO HaBYaHHS [8], HATOJIOMICHO HA MOKJIH-
KaHHI JUCTAHIIHHOTO HaBYaHHS PO3B’SI3yBaTH CIEIHU-
(hivyHi 3aBIAaHHI, 30KpeMa BIIPOBAKSHHS HOBHUX Ie/1a-
TOTIYHUX TEXHOJIOTii HaBUaHH:; 3aCTOCYBaHHS 3ac00iB
TEIEKOMYHIKAIlifHOTO 3B’SI3Ky; PO3BHTKY TBOPYOi
“cKazmoBOi” OCBITH; CTBOPEHHS BipTyaJbHOTO iH(OP-
MAIlifHO-OCBITHBOTO CEPEOBHUINA TOIIIO.

[{ono BUKOpUCTaHHS TUCTaHLIHHOTO HABYAHHS Y
miaroroBui ¢axisuis 3 Gizn4HOT KyNnbTYpH 1 ciopTy [9]
OKpECJIEHO OKpeMi TexHoorii (keiic, TB, mepexesi),
MeToH (aCHHXPOHHUI | CHHXPOHHHUIT), 3ac00H (TeXHi-
YHI 1 IPOTrpaMHi) JUCTaHIIITHOTO HABUYAHHS; [IepeBark
Ta HEMOJIIKM JWCTAHLIWHOTO HaBYaHHS, PEHPE3CHTO-
BAHO JIOCBi YHIBEPCHUTETY IOJ0 CTA)KyBaHHs BHKJA-
nmadiB 3 Kypey “TexHoorii AuCTaHIiHHOTO HABYAHHS
OH-JIailH HaBYaHHA™ TOIIO. YaCTKOBO PENPE3CHTOBAHO
0coOIMMBOCTI 3MimaHoi (HOpMH AMCTAHIIKHOTO HaB-
YaHHS U1 CTYJCHTIB CICIialbHOCTI “Di3uyHe BHXO-
BaHHA i ciopt” [10].

VY winoMy B HayKOBHX PO3BiZIKax OKPECIEHO 3ara-
JbHI muTaHHs iH(opmaru3anii npodeciiHoi ocBiTH
MaiOyTHIX (axiBLiB chepu (i3MYHOr0 BUXOBAHHS 1
cropty Ta Maii0yTHix QitHec-Tpenepi [11-18]. B Yk-
paiHi penpe3eHTYIOTh HayKOBO-IPaKTH4HI JIOCIi-
JUKEHHS 3 OKPECIICHUX IUTaHb TaKi BUTaHHA, 5K “TH(O-
pMamiiiHi TexHouorii i 3acodbu HaBuanaa~ [19], “Hay-
KOBO-METOANYHI OCHOBH BUKOPHCTAaHHS
iH(pOpMaiHHUX TEXHOJOTIH B raimy3i (i3W4HOI KyIb-
Typu Ta cnopty”’ [20], HaykoBi gacommcu ta BicHukn
yHiBepcuteTiB Cepii “DiznyHe BUXOBaHHS Ta CHOPT” 1
“Ilenaroriuni Hayku. @i3uyHEe BUXOBAHHS Ta CIIOPT Ta
1HIIII.

Merta cTatTi nossirae B OKpecieHHi 0co0nmBoc-
Tei mpodeciiHol miaroToBku 6akaiaBpiB - MailOyTHIX
¢axiBuiB crnenianbHocTi “Di3nMyHa KyJIbTypa 1 cnopt”
B YMOBaX BITYM3HSHOI YHIBEPCUTETCHKOT OCBITH.

J11st OKpecIIeHHs peabHIX MOKIIMBOCTEH Ta Iep-
CIEKTHB TUCTAHIIITHOT OCBITH Ay OakanaBpiB cremia-
mpHOCTI “@i3n4Ha KynbTypa i cmopt”’ B yMoBax 3BO
3aCTOCOBAHO KOMIIJIEKC METO/IIB: TEOPETHUYHI - 3arajb-
HOHAYKOBI (IUI1 OOTPYHTYBaHHS BHXIIHUX TEOpPETHY-
HUX MO3UIIH), KOHKPETHO-HAYKOBI: CTPYKTYpHUHA (151
BHUOKPEMJICHHS i OKpECJIeHHsI 0COOJIMBOCTEH AMCTaH-
LiifHOT OCBITH) 1 MpPOOJIEMHO-TeMaTUUHUK (U BHO-
KpPEMJICHHSI peajlbHUX Ta MEePCIEKTHBHUX MOKIMBOC-
Teil); eMIipHYHI - KOHTEHT-aHami3 (I JOCITIHKSHHS
Cy0’€KTUBHUX OIIHOK Ta OKPECICHHS OCOOIMBOCTEH
npodeciiiHoi miaroToBkM MaiOyTHIX (axiBLiB B cydac-
HHUX YMOBaXx peajizauii IucTaHIiiHOT OCBITH).

[MinroToBky ¢iTHEec-TpeHepiB y KuiBchkiii oba-
cTi 3xilicHiol0Ts HanionansHui yHiBepcuTeT ¢i3ny-
HOTO BUXOBaHHS i ciopTy Ykpainu, HamionansHuii me-
naroriyauii  yHiBepcuter imeni M.II.Jlparomanosa,
KuiBcekwmii yHiBepcuteT iMeHi bopuca I'pinuenka.

BakanmaBpamu (MaiOyTHIMH (iTHEC-TpeHEpaMN)
KuiBcbKOTO HaIioHANFHOTO YHIBEPCHUTETY TEXHOJOTIN
Ta JIU3aiiHy BUBYAIOTHCS TaKi HaBYAIbHI JUCIUILTIHU:

Amnatowmis Ta ¢izionoris moauan, biomexanika ¢izud-
HUX BIIPaB 3 OCHOBaMH CIIOPTUBHO1 MeTpoJiorii, Teopis
Ta MeToJuKa (i3n4HOI KynbTypH, Pexpeaniiini TexHO-
norii, @iTHec TexHomnorii, Teopis Ta MeTOANKA CHIOPTY,
Menuko-6ios0ridHi OCHOBH (hi3MYHOT KYJIBTYpH 1 CIO-
pty, Ilenaroriuni Ta mpaBoBi OCHOBU (Pi3KYNBTYpHO-
CIIOPTHBHOI Ta pekpeauiifHoi xisuibHOCTI, [lcnxodizio-
JIOTisl PYyXOBOI MisUTbHOCTI, MeToAuKa BHUKJIAJTaHHS
CTIIOPTHBHUX IUCHIUILTIH.

Buknamagamu kadeapu GpisHaHOT0 BUXOBAaHHS Ta
3I0pOB’sl pO3pOOJICHO Ta PO3MINICHO Ha Imiathopmi
MOODLE aucHHIUNIHA BIiAMOBIMHO 0 HAaBYAJIBHUX
TaHiB. BinmoBimHO MisIbHICTH BHKIAAaviB Kadeapu
MIepeBayKHO CIIPSIMOBaHA Ha 3a0e3ledeHHs iHAnBiaya-
JIbHOT TPaeKTOpii PO3BUTKY OakanaBpiB - MaHOyTHIX
(iTHEC-TpEHEPIB.

EnexTpoHHI HaBYaJIbHI KOMIUIEKCH, PO3MIIIEH] Ha
wiatgopmi MOODLE, maroTh craHgapTHI KOMIIOHE-
HTH: 3arajiipHa iHpopMarlis mpo Kypc (pododa mpo-
rpama, TeMaTUYHUH TUIaH, KPUTEpii OLiHIOBAHHS, pY-
KOBaHi Ta iHTEpHET-IKepena y popmarti BeO-CTOPiHKH,
TEPMIHOJIOTIYHUH CIOBHHK y (opMaTi Titocapiro, oro-
nomeHHs y GpopMati popymy), TeOpeTHIHHIA MaTepial
(eTmeKTpOHHI HaBYaJbHI MaTepiald y BUIIIAII CJCKT-
POHHOTO TOCIOHWKA 3 TIMEePIOCHIAHHAMH, JOJATKOBI
MyJIBbTUME/IiHI HABYATbHO-METOJUYHI MaTepiaiu, Me-
TOJMYHI pPEeKOMeHJalii, TeCTH), MpaKTHYHI/ceMiHap-
ChKi 3aHATTS/IabopaTOpHi PoOOTH (OKpeMi pecypcu
JUTSL KOJKHOTO 3aHSTTS), 3aBIaHH I CAMOCTIHHOT po-
00T (METOIUYHI PEKOMEHMAIll Ta OKpPEeMi pecypcu),
MOJYNbHUHA KOHTPOJIb (KOHTPOJBHI 3alHWTaHHSA Ta
TECTH), MiACYMKOBA aTeCTaIlisl.

Jns pucuuiiing Ha “MeToauka BUKIIAJAHHS
CIOPTUBHUX TUCHHUILTIH, ¢ MPaKTHYHI 3aHATTS Bif-
OyBalOThCS B CIIOPTHUBHUX 3aJlaX, TOUIIBHUM € pO3Mi-
IIeHHS 1HPOpMAaIii CyTO 03HAHOMITIOBAIBHOTO Xapak-
Tepy 3 AOJATKOBUM YHAOUHEHHSIM y BUIJIS[ CYIIPOBO-
JDKYBaJIBHUX BiZieomMaTepiaiin (Hampukam,
(bparmMeHTH TpeHyBaHb Ta 3MaraHb, HaBYAJIbHI BiJEO-
KypCH-TpeHYBaHHsI, KOMeHTapi (axiBLiB, BiZeo-3BiTH
TOII0). 3pO3yMIiJIO, 110 TECTOBI 3aBIaHHS € HEKOPEKT-
HHMH B SIKOCTI MO/IyJILHOTO Ta/ab0 MiJICYMKOBOTO KOH-
TPOJIIO, HABITh SKIO OYOYTh CYNPOBODKYBATHCS Bi-
JIE0-3BITOM.

3a3HaunMo, IO B IIJIOMY B YKpaiHi crocrepira-
€TBCS CHUTYaIlisl, KOJM OKPEeMi 3aKJaIf BHIIOI OCBITH
AaKTUBHO BUKOPHUCTOBYIOTH Tutatpopmy MOODLE mis
3a0e3MeyeHHs IUCTAaHIIMHOI CKJIAI0BOi IATOTOBKHA
MalOyTHIX (axiBIiB 3 (i3MYHOTO BUXOBAHHS, 30KpeMa
Kuiscbkuii yHiBepcuteT iMmeni bopuca 'pinuenka, 3a-
MOpi3bKUH TeXHIYHUH yHiBepcuTeT, HamioHansHUA me-
nmaroriyHnii  yHiBepcuter iMmeHi M.II.J[paromaHnoBa,
HamionanesHuii yHiBEpcUTET O6i0pecypciB Ta MpUPOI0-
KopucTyBaHHA YKpainu, KipoBorpancekuii nepxas-
HUH menaroriyHuil yHiBepcuter imeHi Bonoaumupa
Bunanuenka, TepHOMIBCHKUN HAILlIOHATBHUHN ITEAaro-
riuauii yHiBepcuteT iMeHi Bonogumupa ['Hatroka, Xa-
PKIBCHKMI HAI[IOHAJIBHUI NeNaroriyHuil yHiBEpCUTET
imeni ['puropis CxoBopoau, UepHiBelbkuil HamioHa-
neHUHA yHiBepcuTeT iMeHi HOpis ®enpkoBuya Ta iH.
IIpore He BCi 3akiagy BUMIOI Ta MiCISIUTUIOMHOL
OCBITH PO3MIIIYIOTh AUCTAHIIHHI KYpCH JUIS CTYICHTIB
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crieriabHOCTI “@i3ndnHa KyabTypa i cropt”. Ile gact-
KOBO TIOB’s3aHO 31 crenudikor cremianabHOCTeH,
NpOoTE JIOBOJI YacToO 3 HEPO3yMIHHAM BHKJIaJallbKUM
CKJIaJJOM pEaJbHUX MOXKIHBOCTCH JUCTAHIIHHOT
OCBITH, 0COOJIMBO JJIsI CTYACHTIB, sIKi epeOyBatOTh Ha
300pax y TpeHyBaJbHUX Tabopax, 3MaraHHsX, 3.iic-
HIOIOTb TPEHEPChKY JIiSUIBHICTH B IHIIMX pErioHax
TOLIO.

3akiangy MCIAIUINIOMHOI IEeIaroridHoi OCBITH
MIPOTIOHYIOTH JJISl BAUTEINIB (i3MIHOT KyIbTYPH JHCTa-
HINII{HI KypCH, MMOKIUKAHI IiIBUIIATH PiBEHb KBai(i-
KaIlil BYUTENIB (Pi3MIHOI KyIBTYpH Yepes, 30Kpema, ca-
MOCTIHHE BUBUECHHS Ta aKTUBHE BIPOBAKCHHS HOBUX
NPUIOMIB 1 METO/IIB HABYaHH:, HOBUX (popM, epcrex-
TUBHHX TEXHOJIOT1H, PO3IIMPEHHS METOIUYHOTO Jiana-
30HY 3HaHb, 30arayeHHsi TBOPUOTrO MOTEHIIATY, 3a0e3-
neueHHs iHGopMariero [22]. TIpore, He3BakaOYu Ha
3aJIeKIapoOBaHy NTUCTAHIIHHICTE KypCiB, HABYAHHS TIe-
pendadae Tpu eranu, 1Ba 3 IKUX - OYHI.

JucraHmiitHi Kypcu A mkoisipis [23,24] nepen-
6a4aroTh Mepernik KOHTPOIBHIX HaBYAJIbHUX HOPMaTH-
BiB Ta BUMOT 3 (Pi3NYHO{ KyJIBTYpH, OKPECIICHHS 3ara-
JBHUX 0COOJIMBOCTEH BUBUCHHS TUCIUILIIHN Ta TEOpe-
TUYHI BiZIOMOCTI ITPO OKpeMi BUAH CTIOpTy. YacTkoBO B
iX po3polmi B Mexax 3aBHaHb BUPOOHWYOI MPaKTHKU
OepyTh y4acTh i CTYICHTH CIEI[iaTbHOCTI “Di3uyHa Ky-
abTypa i cnopt”’. He3Baxkatoun Ha HaMaraHHsI OKPEMHX
3aKJaJiB OCBITM YKpaiHM CTBOPIOBATH AMCTAHIIIHHI
KypCH, aKTHBHICTh CHOXHBa4iB UX IOCIYT 3aJIMIIa-
€TBCSl BKpall HU3BbKOIO (Ha BIAMIHY BijJl CTOJMYHOTO).
Mu cBimoMo He BKa3yBalld Ha3BH 3aKJIAdiB OCBITH,
OCKIJIBKHA PO3yMI€EMO YCi CKIQIHOIII Ta AUCKYypCHUBHI
MOMEHTH OpTaHi3aIlil JMCTaHIIIIHOI OCBITH B IJIOMY
Ta BIPOBAPKEHHS OKPEMHUX €JIEMEHTIB AUCTAHIIHHOTO
HaBYaHHS [UIA CIENiaJbHOCTEH, IMOB’ A3aHUX i3 (i3mu-
HOIO KYJIbTYPOI0, (Pi3NIHIM BUXOBAHHSAM Ta CIIOPTOM.

ABTOPCHKMM HaBYaJbHUM KypcoM € “Teopis Ta
MeTOAMKa (i3UYHOT KYJIbTYpH’, SKMH BHUKIATAETHCS
CTYZICHTaM MPOTSITOM OCTaHHIX POKiB. JIOIIBHICTh iX
3aIpoBaPKEHHSI 00yMOBIIEHa CHEU]IKOI0 pEerioHy -
nepeBaXkHa OUIBIIICTD CTYACHTIB NPalolTh abo Tpe-
HYIOTbCs Y pyTO0nbHUX KityOax (90%). 3a3HaueHa Ha-
BYANTbHA JUCHHUIUIIHA Iependadae B IKOCTI MiACYMKO-
BOi aTecTalii BUKOHAHHS NMpoekTy. Ha kanb, MoXxn-
BOCTI IUIAaTGOPMH HE 3aBXKAM pPO3PaxOBaHI Ha
OJTHOYACHE PO3MIIlleHHsI OaKkallaBpaMH MPOEKTHUX PO-
o0it. [lepciekTHBHUM BOaYa€MO OHOBJICHHS Ta ajarra-
[iI0 PO3pOOJICHUX MUCTAHIIIHHUX KypCiB HaBYaJIbHHUX
JUCUUILTIH JUIsl CTYACHTIB, OCKUIBKH MOJIEPHI3YIOTHCS
HaBYaJIbHI TUIAHH, 3POCTAE KUIBKICTD NPAIIOI0YHX CTY-
JIEHTIB.

3a3zHaunMo, 1o OakagaBpu He BiIMOBIISIOTHCS Bif
TpagumiiHuX Gopm HaOYTTS ocBiTH. BOHM mpomoHy-
I0Th JIyOJtoBaTé iH(OpPMaLiI0 JAUCTAHIIHHUX KYPCIB,
po3MileHux Ha iatdopmi JpykoBaHuMH (200 B e-Be-
pcii) MaTepianamu, 10, 3 OJHOTO OOKY, CIIPOCTHUTH iM
CIPUHHSATTSI MaTepiainy, a 3 iHIIOr0, YaCTKOBO YHEMO-
JKJIIMBUTh BMKOHAHHS 1HIMBITyaJIbHUX Ta/abo rpymo-
BUX 3aBJIaHb OKPEMUMH CTY/ICHTAMH.

OCoOIUBOCTSIMH CTOJMYHOTO PETiOHY, SKi BIUIH-
BalOTh Ha M00OYJOBY OCBITHBOTO IIPOLIECY, 30KpeMa -
CTaHIIIITHOT OCBITH, BHOKPEMITFOEMO:

* aKTUBHICTh HacelleHHs (MEIIKaHIl perioHy B
CWITY iCTOPUYIHHX TPATUITIH BUSBIISIOTH 3aI[iKaBIECHICTh
JI0 HOBOBBEJICHB);

* OJIHOYACHE YCBIJIOMJIEHHSI KOHKYPEHIi 3 OOKy
inmmx 3BO periony y miaroroBui ¢axiBLiB OKpece-
HOI CIIeliaJIbHOCTI.

3a JaHUMHM aHKETYBaHHS CTYAEHTIB CHeELiaJIbHO-
cTi “®i3uyHa KyJapTypa i cnopt” 3a3HauyMMo, 110 BOa-
YaroTh TOUIJHHUM IOBHUH Tepexin Ha TUCTaHIHHY
ocBity 60% pecroHIeHTiB, BOA4alOTh JOIUIEHUM Yac-
TKOBHUi miepexin - 21%, BiIMOBISIOTHCS Bl BUKOPHUC-
TaHHA MIaTGopMu - 9%, BHCIOBIOIOTH TTOOOOBAHHS,
0 HE 3MOXKYTh ONAHYBaTH HaBYAIbHY AWCIHILIIHY,
po3MireHy Ha miatdopmi, - 10%.

3 14 6akanaBpiB 13 mpaiiroBao i yCBiIOMIIIOBAIO
MepeBaru IMOEIHAHHS JUCTAHIIHHOI Ta TPamuIiitHOT
OCBITH, BUXO/SIYH 3 IOCBiy poOOTY; poTe OakanaBpu
JICHHOT ()OPMU HaBUAHHS Y IIEpEBaXKHii OLIBIIOCTI BH-
CJIOBMJIM TTOOOIOBAHHS, 110 HE 3MOXYTb OIIaHYBAaTH JIU-
CTaHIIIHI KypcH y BU3HAUCHI TepMiHN ab0 depe3 Bif-
CYTHICTB JOCTYILY JI0 AUCTAHIIHHOTO HAaBYAaHHS yHiBe-
pcurery, abo y 3B’SA3Ky 3 IHepeOyBaHHAM Ha
TpeHyBaJbHHUX 300pax Ta 3MaraHHsx, abo depes moc-
TiftHO 3MiHIOBaHHUU Tpadik podotu. 3 6 CTyOCHTIB 3a-
04HOI (hopMH HaBUaHHS OaXKaHHs 1O HaBYaHHS 3a JHC-
TaHIIIHHO (OPMOIO BUSIBUIIU BCi, OOTPYHTOBYIOUH I1€
THM, LIO B 3MO031 CAMOCTII{HO OTllaHyBaTH HABYAJIbHY JIi-
TepaTypy, Ta € OakaHHs y CIIIKYBaHHI i3 BUKJIa1a4aMu
JUIS. MOKJIMBOCTI OOTOBOPEHHSI OKPEMHX IMCKYPCHB-
HUX MUTaHb.

ToMy mms MalOyTHIX (iTHEC-TpeHEpIB MOLiIb-
HUM BOaYacMO MOE€OHAHHSA IUCTAHIIWHOI OCBITH Ta
CIIOPTHUBHO-ITPOBOI MISUTBHOCTI 3 MPaKTHYHOIO IIiJro-
TOBKOIO (TIO€HAHHA CHHXPOHHOTO W AaCHHXPOHHOTO
HaB4aHH:). OTpHMaHi 1aHi CBiAYaTh PO HEOOXITHICTh
BpaxyBaHHS CIICIIU(IKHU CIIEIIaTFHOCTEH, OCKITBKH Ka-
PAMHAJIBHO BiJPI3HSIOTHCS Bijl JAHUX, SIKI € Xapakrep-
HHUMHU ISl CTYACHTIB IPUPOJJHUYO0-MATEMATHYHO1, TeX-
HIKO-TE€XHIYHOi, COI[OKYJbTYpHOI Ta TyMaHIiTapHOI
cdep ASLUTBHOCTI.

VY npodeciiiHiit miaroTosil 0akagaBpiB Creiaib-
HocTi “@i3uyHa KyJIbTypa i CliopT” BapTo BPaXOBYBaTH
TOW (paKT, M0 HasBHI MOKJIHMBOCTI OyAb-AKO1 Tu1aTdo-
pmu, y Tomy gucii i matgopmu MOODLE =e B 3M03i
3a0e3neunTr QiTHEC-TPeHEpaM pealbHi YMOBH TPEHY-
BaHHS Ta CIIOPTHBHO-TIEJATOT1YHOTO BJJOCKOHAJICHHS Y
CIIOPTHBHUX Ta CIENiali30BaHUX 3a/1aX, Ha irpOBUX Ta
3MaraJpHUX MalZaHdHKaX, CTaJioHax, OaceiHi, Kop-
Tax, IHIIMX CHOPTUBHUX KOMIUIEKCAX Ta peKpeamiiHux
30Hax. ToMy TpaaMLiitHUII KOMIIOHEHT HiIrOTOBKH 3a-
JIMIIAETHCS TPOBITHUM MPU CIIOPTUBHUX TPEHYBAHHSIX.
HaBuasisHUMU II1aHaMK Tiepe0aueHo BUBUSHHS TAKUX
HaBYAJIbHMUX JUCIMIUTIH, SKi AOIIBHO PO3POOIATH i
pO3MIIIyBaTH camMe Ha IUIaTopMax AWUCTAHIIHHOTO
HaBYaHHS, OCKIJIbKHY 1Ie 1a€ 3MOr'y OakajiaBpam, siKi Ie-
peOyBatoTh Ha 300pax, 3MaraHHsX, MPaIIOOTh 3a (a-
XOM y Oyab-sIKWil 3pydHUI JUI1 HUX Yac ONaHOBYBAaTH
BIJITOBIHI HaBYaJbHI IMCHUILIIHKM. Maroyn oOMaib
yacy, 6akajaBpM MarOTh HaroJy OTpUMaTu KBIHTECEH-
11110 3MICTOBOI'O HAIIOBHEHHS HaBYAIbHOI JUCIUILIIHH,
30pi€HTYBATHCh Ta BUOYAyBaTH ONTHMAIbHY s ce0e
TpaekTOpito 1 ONaHyBaHHA 3 ypaxyBaHHIM Oa>KaHOTO
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piBHs (Bin A no F), mo i Bu3HauaTume oOcCsT Ta peTe-
JIbHICTh BUKOHYBAHHX 3aBJaHb 3 KOYKHOI JAUCIUILTIHH.

BaxmBuM (akTopoM Mepexoy Ha AUCTAHIIHHY
(dopMy € cpuiHATTS i JOIIIBHOCTI BHKIaJadyaMH i
CTYZICHTaMH 3aKJIaJliB OCBITH 3 ypaXyBaHHSM OCOOIH-
BOCTEH, sIKi 0€3MOCePeHO BIUIMBAIOTH HA IIBHUIKICTh
MEPEXO/1y Ta SIKICTh HABYATbHHUX JTUCIIUILTIH.

Bbadaemo 3a JIOLIIBHE MOCTIAUTH OCOOJIMBOCTI
BIIPOBA/KCHHS i 3aCTOCYBaHHS AMCTaHIIHHOI OCBITH,
30KpeMa i y 3mimaHiii ¢popmi, abo 11 OKpeMux ereMeH-
TiB 3 ypaxyBaHHsM crenugiku micra Kuesa, ocobmm-
BOCTEH MEHTAJIBHOCTI HACEJICHHS, OCBITIHCHKHUX Tpa-
I TOIIO.
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Abstract

It’s an obvious and vital fact that education and technology are the key aspects and factors of economic
development and advancement. Covid-19 has started a new era for everybody in any field and of course it has had
its impact on higher education as well. Due to COVID -19 teaching has taken a new turn through digital platform
and digitization of education has become one of the priorities of our reality. Distance learning was the best solution
for continuing education during the pandemic period though it has required proper and reliable technologies such
as: a bandwidth, a server, a hardware, a software memory, a camera, and a microphone as well. During pandemic
it was crucial for educators to maintain a high level of interest and motivation in their students. They had to focus
on maintaining academic standards and quality as well. Our article focuses on a current state and new challenges
of higher education of Georgia and measures taken by The Ministry of Education, Science, Culture and Sports
during a pandemic period. With the immediate drift from the classroom to the distance teaching higher education
sector has faced a new reality and a particular set of challenges. The contribution of our study is to evaluate the
learners’ new experiences during online classes and to assess the effectiveness of the virtual ways of learning. This
is achieved by analyzing 2076 learners’ responses. A quantitative method has been selected for the study. A ques-
tionnaire has been specially developed by sociologists with several possible answers, which has been delivered to

the target segment via online Google format.

Keywords: pandemic, higher education, technology, distance learning, teaching

Due to COVID-19 Georgian education system had
to adapt to a new reality and therefore some relevant
legislative changes have been made in the Law of Geor-
gia concerning Higher Education. Due to this change a
new term has appeared in the law in regards to distance
learning. To remain relevant and effective universities
had to reinvent their learning environments. Georgian
education system had no previous experience of work-
ing remotely. Consequently, effective management of
the learning process has become an important, crucial,
and priority challenge. Adapting the teaching process
to a new reality took some effort as keeping students’
active involvement, interest and motivation for learning
in a changed learning process turned out to be not easy
due to lack of relevant experience. Additionally, urgent
need for implementing distance learning has required
multiple roles and workload from educators. They had
to be innovators and create different sources of learning
based on the available materials. Moreover, the use of
new mediums of technology has become the core of ed-
ucators’ responsibilities. They were to master various
skills especially computer skills. Educators had to make
an outstanding contribution in the learning process
while planning, teaching, and evaluating. They had to
be more flexible to avoid any probable obstacles and
they had to face the new changes caused by distance
learning more wisely and efficiently.

In Sokhumi State University online platform
Zoom helped us to adapt to new challenges of distance
learning process since it was considered as one of the
appropriate and relevant online platforms to conduct
online teaching. After a while we have been able to
manage it effectively by tailoring the resources used in
the teaching process to the needs and interests of our
students, by giving feedback on time, by diversifying
and modifying our lecture formats. All these factors

have had a positive impact on students’ engagement,
mutual learning, self-expression, and motivation as
well.

To evaluate distance learning we have used a
study conducted by the Quality Assurance Service at
Sokhumi State University in 2020, which aimed to get
information about students’ requirements, assessing the
quality of distance learning, its improvement, develop-
ment, and advancement. 2076 students of undergradu-
ate, graduate, and doctoral programs from five faculties
were selected as the target audience. The research area
was large and we have got quite valuable information.
We have studied the following issues:

1. Involvement in distance learning

Transferring to distance learning due to the pan-
demic has turned out to be a serious challenge for aca-
demic staff and students as well. 83.8% of respondents
confirmed that they were involved in distance learning,
which can be considered a positive indicator because
there was no distance learning practice and it was intro-
duced in an unexpected stressful environment caused
by the pandemic. 60% of the academic staff technically
were not ready for distance learning.

2. Studying equipment infrastructure

Distance learning put digital technology-based in-
frastructure first, so it has become necessary to support
the development of digital technology infrastructure
and create a virtual learning environment. The study in-
dicates that students have two types of challenges in
terms of hardware: having no technical equipment and
limited internet connectivity. Solving the listed prob-
lems will increase the quality and effectiveness of dis-
tance learning, for this the university must have accu-
rate information on the technical equipment necessary
for students. Most students use mobile, so it has become
important to have mobile applications.
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While creating a virtual learning environment, we
must take into account ensuring the protection and se-
curity of personal data. The issue shall be legally regu-
lated by the Law of Georgia on personal data protection
and we must also follow the recommendations issued
by the state inspector's office concerning the protection
of personal data and distance learning. University staff
and students should be aware of the dosages of sharing
personal data and assess the risk that accompanies to
the dissemination of information. In particular, when
using Zoom, the participant's name, surname and visual
images may appear. It is up to the lecturer or student to
decide whether he/she will turn on the video and show
his/her own image. It is inadmissible to take a picture
without revealing the will of the attending persons, cre-
ating voice and video images or capturing and distrib-
uting screenshots as well.

3. Online Teaching Platform

In order to conduct distance teaching effectively,
it has become necessary to support educational materi-
als, library and teaching management systems with
digital technology. Students have had some experience
of using social networks, forums and chats, so the de-
livery of educational materials has been carried out
properly and conveniently. Students have been using
the online platform selected by the university, as they
have been focused on self-development. They easily
and quickly have received the necessary information
through the learning portal. Regardless of the digital
knowledge and awareness of academic staff and stu-
dents constant appropriate and relevent support of IT
department should be provided by the University. The
introduction of digital technologies has led to a change
in methods, strategies, and approaches of teaching.

4. Satisfaction of Distance learning Quality

In order to conduct online classes effectively it has
become necessary and essential tailoring learn-
ing/teaching and assessment strategies to distance
learning. Partial satisfaction about the format of dis-
tance learning is caused by lack of student’s life and
lack of communication with lecturers. Due to improv-
ing internet access and development of digital re-
sources, integrating online learning elements in tradi-
tional learning will become increasingly attractive in
the future because its positive characteristics are: flexi-
bility, availability, convenience, and manageability.
Many students are employed and in the era of technol-
ogy it will turn out to be much more effective and re-
sultable if we offer quality knowledge in remote and
electronic form.

We have made SWOT ANALYSIS to identify in-
ternal strengths and weaknesses, as well as external op-
portunities and threats of distance learning.

SWOT ANALYSIS

STRENGTHS

Improving digital skills

Access to open educational resources

Implementing active teaching methods

Constant Trainings

WEAKNESSES

Lack of experience of using distance learning
techniques

Low level of digital skills

Lack of appropriate technical equipment

Lack of institutional support

Opportunities

Market expansion

Offering interesting and meaningful programs and
certification courses

Perfection of methodological approaches

THREATS

Interest disappearance

Fatital syndrome

Laziness

Low level of awareness and recognition of
distance learning

The results of the research have clearly shown the
challenges and problems that Georgian educational re-
ality has faced. Based on the analysis of the research
results we have made some conclusions and future pre-
dictions. The level of awareness of distance/electronic
learning has increased in society since the Covid-19
pandemic and it has been recognized at the country and
international level. Eliminating problems related to the
recognition of distance learning remains to be the im-
portant and crucial issue in terms of promoting interna-
tionalization, international student mobility and en-
hancing international relations. It is necessary to de-
velop some specific mechanisms for the recognition of
distance higher education. In order to implement effec-
tive higher education remote/electronic programs it is
important and crucial to develop them in accordance
with the assessment criteria and indicators provided by
the updated accreditation standards which itself will in-
crease the quality of teaching.
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Abstract

The concept of the suggested paper deals with the history of laptops computers formation. The analysis of
the paper is concerned with nominative blocs to be the earliest concepts of a laptop computer tablet PC. The study
of the specialized vocabulary demanded various techniques to be used while examining it: the lexical, composi-
tional, statistical, and comparison approaches. Several protocols are composed during the investigation, the stand-
ard representation, the statistical availability of specialized many component word combinations, and the realiza-
tion of the analyzed vocabulary peculiarities. The analysis procedure proves the goal of the studies to be repre-
sented like much promising characteristics to restore the history picture of the vocabulary developing. The
hypothesis suggested deals with the remarkable evolution of its most frequently used elements. The scientific
novelty is dictated by the notion of new trends to design laptops followed by new specialized blocs coming into
the studied vocabulary. The theory and significance of the suggested paper is based on the fundamental ideas to
organize a modernized revolutionary vocabulary. The procedure consists of the detailed analyses of the vocabulary

blocs to correspond to 1971 each new laptops evolution stage.

Keywords: laptops computers, many compound specialized vocabulary units, vocabulary blocs, developed

construes.

Procedure

The paper deals with the earliest concepts of a lap-
top computer tablet PC first occurred at Xerox Palo alto
research center and known as Dynabook in 1971. It was
concerned with a portable interactive personal com-
puter to be accessed as a book. This Dynabook was to
be linked to a network and to be functioned as a me-
dium for people to communicate important things to
create an enriching environment for learning. The spe-
cialized vocabulary displayed by the very Dynabook is
rather remarkable. The analyses conducted showed the
vocabulary by nominative blocs as ‘the earliest con-
cepts of a laptop computer tablet PC”, a portable inter-
active personal computer, the dynabook to be linked to
a network, a computer to be functioned as a medium,
people to communicate important things, a tool to be
used in creating an enriching environment for learning,
the technologies developed to be influential on com-
puter design in general, the first laptops to be inspired
by the Xerox. These lexical blocs are very informative
to disclose the history of laptops developing. By these
remarkable blocs the history of the vocabulary for-
mation can be learned. The value of such blocs can’t be
overvalued. The blocs can be considered like historical
laptop evaluation stages to study and follow. Such de-
tails like mentioned years do prove the lap top evolu-
tion process, starting for example in 1971. As for the
bloc as ‘The book & the computer online symposium’
it is very informative because the innovations to con-
cern lap tops progress were interviewed at the high-
lighted on-line symposium. The use of concrete lap
tops characteristics are very numerous, for example, the
first portable computer (in 1980), the size of a small
suitcase sewing machine, to fit under an airplane seat

for business professionals, the first commercially avail-
able portable computer, to be able to survive being
moved around a lot, to be folded to fit under an airplane
seat, a small screen, less susceptable to damage, run-
ning on a 280 microprocessor, two 2.25 inch floppy
drives, small 52 character display, several popular ap-
plications, without the optimal battery pack etc. Using
ready-made blocs the process to study lap tops design-
ing and their arrival can be continued: ‘the first known
lap top with a clamshell (1983), the grid compass 1101,
designing in 1979 by bill Moggride, released in 1982,
revolutionary clamshell design; the innovative design,
a laptop computer design influence, running from bat-
teries 320x200 pixel the grid compass plasma display,
384 kb bubble memory, innovative design and features,
$10,000 cost, limited to specialized applications, this
non-IBM compatible, computer, heavily used by U.S.
military laptop, used in spaced shuttles (1980).

There is one more bloc of characteristics of lap-
tops to be quite necessary to restore the history picture
of their developing: designed by Gavilan computer cor-
poration (a laptop), the smallest & lightest hatter pow-
ered MS DOS(1 floppy drive, 400x64 pixel LCD
screen, an internal modem and a touch pad mouse, in-
stalled on a panel above the keyboard etc.

Such blocs as a “clamshell design” innovated by
GRId corporation added some new information to the
laptop evolution history. As for Olivetti M-10 and
NEC-8201 it is known as the biggest setting laptop at
that time. The nominative construe and participles 2
construes realize the necessary and active information;
the data available are very meaningful to restore the re-
markable history of laptops evolution. The blocs like
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the mobile computer operated on AA batteries were
supplied with Microsoft programs.

Such a very important information also comes
from the following professional blocs like not a clam-
shell computer, a 8x40 character LCD screen located
above a key board, 8kh of RAM, and the internal mo-
dem, a best sellar among journalists due to the portabil-
ity, the good sellar battery life, the ease of replacement
and $300 price. The availability of nominative special-
ized reliability blocs participles 2 construes, negative
nominative many component words combinations are
the promising characteristics of this specialized vocab-
ulary. The information referred to 1987 is very specific;
the induced information contains many details to con-
cern Toshiba T1000 and T 1200, IBM computer ma-
chines; and the given year (1987) indicates exactly the
day of the machines released. The characteristic param-
eters of these machines are very striking: “small and
light enough” to be carried in one’s backpack, the com-
puters operating system; stored in ROM via floppy
disks; to run off of lead acid batteries; the computers
introduced; now standard “resume” feature implemen-
tation; not to require a restart each time; DOS based
machines.

The above specialized usage and display blocs of
various construes to be the prevailing nominative many
compounds word combinations (to be represented like
right attributes infinitives) and infinitives construes.
Such blocs peculiarities are the peculiarities of the spe-
cialized laptop evolutionary history vocabulary. The
popularities of laptops come up to 1980’s. The diction-
ary details to concern the phenomenon of 1980°s are the
following: the net ultralite (released in 1989); the first
note-book computer; a 2 MB RAM drive; it (a note-
book computer) was compact; the Compag LTE series
computers, standard hard drives and resolution screens.
So the nominative many components word combina-
tions are widely used as well as Participles. Many com-
ponent word combinations seem to be very effective
and the most frequently used elements of the analyzed
vocabulary. The number of the elements involved in
any nominative word combinations is directly propor-
tional to the coming information — the more elements
are available, the more exact information is coming fol-
lowed by the details to characterize the laptop evolution
vocabulary.

The specialized bloc “released in 1989 gives the
information to concern the Mac Portable, and it was
Apple’s first portable Macintosh computer to have been
implemented and realized through such specialized
blocs as a fast and powerful..., a 68 000 processor run-
ning at 16 MHz; 1 MBRAM expandable to 9 MBRAM;
1.44 MB floppy disk drive; an optimal internal modem;
included a processor Direct Slot for direct access to the
system processor; more powerful expansion cards. The
above characteristics are very optimistic for 1989. The
laptop history vocabulary includes many component
word combinations like an active matrix screen, the
blurry effect; earlier laptop displays; internal lead acid
gel’s cell batteries (similar to batteries in cars); 6-12
hours of running; added 2 pounds to the overall weight
of the machine; reduced portability etc. Infinitives (to
do smth for doing smth) - to be able to spin down to

sleep to conserve energy; to be (not) successful due
to...; limited ability. “Another stage of laptops evolu-
tion was introduced in 1991 by apple computer. So the
1991 Power — book series joined the laptop dictionary
by such louder announcements expressed by nomina-
tive specialized word-combinations as significant im-
provements; the first mobile computer; many innova-
tive designs; a future laptop design; ergonomic im-
provements; placing the keyboard at the back; 256
color displays; a true networking touchpad; first build
in Ethernet port. Participles 2 are used as participle con-
structions to show something already occurred, or hap-
pened: for example, encluded ergonomic improve-
ments, and as for comparing something in favor of
something; it’s also very impressive like “compared to
additional desk top computers”. Really, the 1990°s wit-
nessed much to be implemented in the laptop special-
ized dictionary: nominative many component word
combinations are the most bright and exact to depict the
new laptop technologies of the type “lighter and more
efficient batteries: the Intel 3865x processor; active ma-
trix display technology; color screens; suitable substi-
tutes; traditional CRT monitor’s; blurry movement”.
Participles 2 are widely used to concretize some ac-
tions: replaced “heavy lead acid batteries”, designed
specifically for laptops power needs; saved power, en-
abled fast processing vocabulary fragments power. The
above active blocs are the active fragments of the his-
tory laptop vocabulary. Such vocabulary fragments can
help restoring the history of the laptop construing and
developing. Using vocabulary fragments the science
historical picture of the first laptops can successfully
come true.

The characteristic data are also realized by many
component word combinations like thin high capacity:
hard disk drives; high reliability; greater availability;
low power consumption etc. The above parameters say
for themselves to give the exact and full characteristics
of 1990s laptops. Such infinitives as, for example, to
store and to enable improve the details of the analyzed
product, and they are the active specialized fragments
to concern the studying laptop vocabulary composition.
The division of the laptop specialized vocabulary deal-
ing with laptops size and weight occupies its sufficient
volume, f.ex., the visual history of laptops vocabulary
shows the significant decrease of these two characteris-
tics in time; nominative many word combinations ac-
companied by prepositions or without any: the size and
weight of laptops, the visual history of laptops, the early
laptops, large and bulky not really mobile, the size of
large brief cases, designed to be stored away under air-
plane seats for travel, designed like a calculator to be
very portable; Kyocera Kyotronic 85 laptop; a similar
design to a calculator; to be very popular among pro-
fessionals; its compact size and light weight; contrib-
uted greatly to its mobility, the Grid laptop, the clam-
shell design; to be more portable and lighter; the suit-
case-s-zed computers, compact machines. The verbs to
create (it allowed to create something, to evolve from
something (to evolve from, to fit in (designers, to fit in
one’s suitcase or back up with minor or little inconven-
iences to the user) are very much productive to refer to
size and weight vocabulary division. So in short, there
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is available information in the laptop specialized vo-
cabulary to demonstrate the earliest laptops to have
weighed 20 pounds and up to the compact machines.

The availability of the trend to design lighter and
smaller laptops brings a new bloc of specialized con-
strues. First go nominative many component word
combinations of the following type: lighter and smaller
designs; a minimum size; being too small; ultra light
laptops; people’s different needs; people’s specific
computer needs; size and weight desires etc; laptop us-
ers; an ultra thin and light weight accessories; the bare
essentials long battery life; low end processors; a build
in optical drive etc. So such types blocs are very numer-
ous and frequent ones. And now there are some exam-
ples of infinitive construes (right attributes): to
strengthen emotionally the newly developed laptops to
highlight limitations, and constraints to concern a min-
imum screen size etc: a need to significantly reduce fea-
tures; laptops to cater to people’s specific computer
needs; laptops of large brief cases to be carried as; de-
signers to create lighter and smaller laptops; users to
easily purchase such a laptop etc.

The specialized vocabulary interpretes the infor-
mation to deal with the new trends to design laptops. It
contains all the limitations as light weight demands re-
ducing some characteristics. These blocs are concerned
with the following notions expressed by such a set of
lexemes: to design lighter and smaller laptops; to pre-
vent laptops from being too small; to create a need to
reduce features; to eliminate features with ultra light
laptops, to create laptops to cater size and weight de-
sires: to desire a desktop replacement laptops; to easily
purchase a laptop; to tend to be bigger and heavier than
average laptops; to tend to have the bare essentials; to
have (not) a built-in optical drive; to have an even com-
promise between size, weight and computing power.
The above bloc of lexical construes contains developed
infinitives; these lexical combinations construes are
very bright and remarkable. The analyzed laptop vo-
cabulary pays attention to wireless like a type of com-
munication to transfer date between devices, physical
wires cables cads, etc. Wireless specialized lexemes
bloc is represented by units and the nominative con-
strues, and word combinations with prepositions: radio
frequencies, infrared waves, mobile computing; the
most commonly used standards of wireless; an abler for
mobility; standard committees; a set of wireless stand-
ards; different enhancement; each new later alphabet
letter standards; maximum raw data rates; the type of
wireless. There is a set of different specialized words
composition- there are plenty construes used to high-
light the wireless division; the division to be commonly
perceived today. All wireless division terms are devel-
oped by different working groups of standard commit-
tees. Wireless vocabulary uses widely such infinitives
as to develop by; to rich something; to refer to; to trans-
fer something; to transmit something; to upgrade with,
etc.

Blue tooth like the standard induces a new bloc of
the specialized vocabulary; first come the nominative
many component word combinations with/without
prepositions: a low cost short range radio frequency;

blue tooth transceiver microchip; low power consump-
tion; the power class, computer peripherals: (mice,
printers etc); mobile phones, mobile phone headsets;
the appropriate range; other Bluetooth enabled devices;
specific vicinity; the wireless broad hand connection
etc. The blue tooth vocabulary bloc actively uses the
following infinitive groups: to connect & exchange in-
formation; to enable a device to design primarily for
consumption; to depend on the power class; to wire-
lessly connect something. The developed Infinitive
groups are represented by the following: to come into
contact with each other (devices); to begin to communi-
cate (2 Infinitives), to send out a query to check for (2
Infinitives), to connect all the devices. Bluetooth & Wi-
Fi are interplated although the distinction between the
first & the second is quite evident, and the specialized
vocabulary referred to these two phenomena is differed.
Wireless conductivity has also the interpretation in
the specialized top lap vocabulary. Wireless connectiv-
ity organized its own cluster, it’s cluster is usually
available at coffee shops (in Stanford) for ex., the wire-
less specialized vocabulary bloc: wireless networks, a
large majority computers’ user’s, coffee shops, free
wireless connectivity, most major cities, the wireless
broadband, academic campuses, major Universities,
widely available wireless connectivity. Wireless con-
nectivity vocabulary uses such verbs like to sprout, to
cluster, to offer, to pay, to include, to provide etc. That
is the specialized vocabulary of the beginnings (of
wireless connectivity). It is referred to the growing
wireless community. First come nominative many
component word combinations: many major cities,
wireless networks; the Bay Area Wireless User group
(BAWLIG); vocabulary open Wi-Fi networks, techno-
logical Tycoons; corporate offices; campuses, hotels,
convention centers, airports, shopping centers, various
public community development groups, stronger com-
munities, a perfect place, nice days, many other public
contexts, academic campuses, this same type commu-
nity, mobility enabler, wireless enable laptops; a
broader range of areas. It’s really a huge specialized
word combinations stratum because it solves many
problems off immediately without occupying huge
space, for ex, voluntary “butchy lists”. There is a wide
choice of Infinitives used: to be (common place), to be
encouraged , to publish (a map of...), to take place (all
over...), to say (publicly...), to spend (time), to include
(corporate offices), to look around, to see (one can see);
to be logged; to use (wireless as a tool), to achieve
(more), to apply (to many contexts), to look at (aca-
demic campuses), to take place, to take (their wireless),
to enjoy (the sun), to continue (to study), to be compu-
ting at, to drive community formation, to form (stronger
communities), to take place, to bring (their laptops), to
bring (them to class, the library, the bookstore, and
even their beds etc, to design (laptop specialized
“buddy lists”™), to allow (individuals), to see, to achieve
(adverbial modifiers chosen) by the laptop specialized
vocabulary are quite exact and informative, verifying
concretly the details: in many major cities, in the area,
all over the United states, in many other parts of the
world, in most places, on nice days at the park, laptops
outside, at academic campuses, everywhere etc.
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The above ”Knowing Wireless Connecting” spe-
cialized vocabulary bloc represents a mix of purely spe-
cialized lexemes from one side & purely common reg-
ister lexemes to refer from the other. Sure, adverbial
modifiers give mix over the origin of the words used by
them. But the fact is that ”the Growing Wireless Com-
munity” uses very many common lexemes to be inter-
pleted with specialized ones, and the last give a huge
influence upon the common ones to have gone the pro-
cess of specialization. This process hasn’t been inter-
rupted. Wireless technique is so close to the modern
life, it joined the ordinary life of people so naturally,
that it’s difficult to say what register lexemes are used
whether they belong to the common, or specialized reg-
ister.

The block of lexemes to refer to unwiring the
World is represented by the stratum the wiring the
world with telegraph, power, broadband. This stratum
caused disruption and adaptation within sociological
contexts. The very bloc deals with everything available
because wireless becomes available everywhere. The
stratum is concerned with all social activities changed
to answer the problems starting with, where, when
“What, who and how* questions The unwiring problem
is changing rapidly in foreseeable, and unforseeable,
and this evolution migrating into many sociological as-
pects influences its vocabulary bloc. The division bat-
tery is a very important fragment of the laptop vocabu-
lary but not overchanged with lexical units: battery life,
major constraint, mobility of laptops, to plug in, to arise
to attend a full day of classes (to concern students); to
work on the laptop, an overseas flight, mobile comput-
ers, to evolve, to become more advanced, the level of
mobility, no battery power, to be developed, an outlet
to operate, to unplug laptops, to move to another loca-
tion, to plug laptops back in. The last division of the
laptop specialized vocabulary is concerned with current
batteries not to be provided with a very advanced tech-
nology: the most frequent vocabulary units widespread:
lithium ion (Li-ion) batteries, standard systems, today’s
laptops, to be fully charged, 9% capacity, stable tech-
nology, technology drawbacks to lose 20% each year of
a shelf-lite, to keep a high level performance, full bat-
tery charge, original capacity, to mean, the battery ca-
pacity, to be too low to be used, average battery life-
time, a full charge, extreme laptops, an extended bat-
tery, to run up to 7-8 hours, to pay for in performance
etc. The battery improving demands are concerned
with: an extra bloc of lexemes for the laptop vocabu-
lary; to focus on improving, the battery system, the ef-
ficiency of the laptop, to improve the power, the power
consumption efficiency, the processor, to consume half
the life of the battery, a major focus, chip producing
companies, the last couple years. The next generation
laptop battery system vocabulary displays the follow-
ing units: full-cell batteries to allow laptop computers
to operate for, consecutive hours, a common lithium-
ion battery, fuel cell batteries, to use recharging batter-
ies today, to refill with a fuel, hydrogen gas, liquid
methanol, to come into use, a whole new set of battery

issues, the concept of powering and discharging elec-
tronic device, electricity from electrical outlets etc the
fact is companies are really turning to the fuel-cell, and
this vocabulary fragment says about the next generation
laptop battery system.

Conclusions

The analysis of the laptop history vocabulary has
demonstrated the specialized vocabulary units such as
subdivisions like the history of laptops, size and weight,
wireless: an enabler for mobility, the beginning of wire-
less connectivity, the growing wireless community; for
unwiring the world, the battery, the history and current
—these blocs of the vocabulary are not so representative
as the previous ones. Upon the whole the vocabulary
illustrates the main construe nominative many compo-
nent word combinations with/without prepositions. De-
veloped infinitive groups are widely used as well as
doubled infinitives when the second and the third infin-
itives of further information to concern the history are
rather frequent. Undoubtedly nominative many compo-
nents word combinations are prevailing to give the
most information to concern the history and the evolu-
tion of laptops followed by all the details to give the full
picture of this phenomenon. Such a sufficient infor-
mation is embedded in one line nominative construe. It
is a very hopeful, and reliable construe. The paper
demonstrates a wide choice of authentic examples to be
a reliable proof. The specific vocabulary gives a full
picture of the analyzed vocabulary and its further evo-
lution upon the progress of the electronic development
followed by all the necessary details to further laptops
progressing.

References

1. Lavrova, Alexandra. To concern material sci-
ences specialized language vocabulary components//In:
Global Science Potential-S.-Petersburg: TMB print-
2021-Ne6-P.172-178.

VAK ISSN 1997-9355.

2. Lavrova, Alexandra. Complementary products
& competitive advantage Professional vocabulary re-
search // In: Norwegian journal of development of the
international science —Oslo- Ne71/2021,-v.1-P.35-43
DOI ISSN 3453-9875

Site: http://www.njd-isscience

3. Sergei Grinev. Perspectives and problems of
terminology studies of today / Sergei Grinev // To con-
cern dialogues and cultures. V.1 (Publ. Anna Jaroch,
lan Fransiszek, Nosovicz). 2018.-P.104-111e.

4. Baraga, Zch., Taranova, E. (2012). Terms for-
mation in the science Language; a monography.-
INERA-Moscow.144 p.

5. Goddard, Cliff, Wierzbicka, Anna. Semantics in
the time of coronovirus: “virus”, “bacteria”, “germs”,
“desease” and related concepts //Russian Journal of
Linguistics, 2021. Ne25.v.1.P.7-23.

6. Oxford Dictionary [electric resource} - Access
mode // www.oxford.dictionaries.com (OED) (1989).
The Oxford English dictionary principles. Oxford: at
the Clarendon Press.


http://www.oxford.dictionaries.com/

60 German International Journal of Modern Science Ne24, 2021

PHILOSOPHICAL SCIENCES

A MOMENT OF TRUTH ON THE EDGE OF A PRECIPICE

Abstract

Salin Yu.S.,

PhD in Geology and Mineralogy, Professor,
Saint-Petersburg, Russia

Suprunenko O.1.

PhD in Geology and Mineralogy, Professor,
FSBI "VNIIOkeangeologia"”,
Saint-Petersburg, Russia

DOI: 10.24412/2701-8369-2021-24-60-64
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Pundits at the Laboratory of Technogenic Tecton-
ics of the Institute of Tectonics and Geophysics of the
USSR Academy of Sciences had to admit "Our planet
is too fragile and tiny to remain intact after the explo-
sion of all accumulated atomic weapons. In 1964, an
American bomber with four nuclear bombs on board,
each of a threefold magnitude of the Hiroshima bomb,
crashed onto the Spanish soil. The world only survived
by good luck.

P. Sorokin: "When human beings cease to be con-
trolled by deeply interiorized religious, ethical, aes-
thetic, and other values, individuals and groups become
the victims of crude power and fraud as the supreme
controlling forces of their behavior, relationship, and
destiny" (Sorokin, 1964. p. 24). Disturbances of a sense
perception gave rise to World Wars I and I, many small
wars, bloodiest revolutions, riots, crime, and violence
in their worst forms. These events made our century the
bloodiest of all the preceding twenty-five centuries of
Greco-Roman and Western history... Many more hu-
man beings have been killed and wounded in the two
world wars and smaller wars of our century than in all
previous wars in the last ten centuries. "Far more" not
only in absolute numerical terms, but also in the relative
sense of the number of the wounded and killed in wars
per one million of population [Sorokin, 1964].

The Death of the West, P.J. Buchanan, one of the
highest ranking members of the American establish-
ment, reads: "Homo occidentalis seems to have made
self-destruction their primary goal. In so doing, the col-
lapse of the European world is not a prediction of future
events, but a statement of the present state of affairs...
Europeans do not plan to continue as a great vital race"
[Buchanan, p. 110].

Erich Fromm, Academician V. Koptyug, a mem-
ber of the UN Secretary General's Advisory Board on
Sustainable Development, and S. Kurdyumov, a corre-
sponding member of the USSR Academy of Sciences,
who summarized the results of Russian research on in-
terdisciplinary synthesis, all consider the expression
"end of the world" a common scientific term.

The crisis encompasses the entire cumulative cre-
ation of the human mind. And it is impossible to cope
with environmental pollution, social tensions, failures
in monetary processes and other crisis manifestations
in isolation. The threat to the existence of humanity
must be sought among the deepest internal causes.

The atomic bomb exploded already in Parmenides'
poem [Heidegger M. Interview]. The acme of Parmen-
ides, the founder of European rationalism (be only
common sense the judge of disputable words), occurred
at the end of the VI-th century B.C.

The category of truth emerged in order to rule out
in advance, at the stage of deliberation, the possibility
of error in action, "For true and false are attributes of
speech, not of things. And where speech is not, there is
neither truth nor falsehood. Error there may be, as when
we expect that which shall not be, or uspect that which
has not been; but it neither case can a man be charged
with untruth" [Hobbes, p.22].

In the beginning there was the Cause (im Anfang
war die That), - rejecting Word and Thought, Faust
translates the Gospel of John.

In the beginning there was the Sechenov reflex,
the reaction of a living being to the effects of the exter-
nal world: the excitation of the feeling nerve is reflected
on the moving one [Sechenov]. The reflex can be di-
vided into three components: signal - decision-making
- reaction. The middle link, the project of an upcoming
action, is a thought. This has been accepted at least
since the epoch of T. Hobbes (voluntary motion... is
first fancied in our minds), P. Janet (thinking is a sub-
stitute for real action) and L. Vygotsky (thinking takes
over the function of planning, of solving a new task
arising in behavior).

If an impulse from one feeling nerve can be trans-
mitted to several moving nerves, the problem of choice
arises. We will choose in thinking only what we think
is right and genuine.

The thing and the idea of it. "...that he who thinks
the separated to be separated and the combined to be
combined has the truth, while he whose thought is in a
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state contrary to that of the objects is in error" (Meta-
physics by Aristotle 1X 10, 1051b 5). "...Aristotle, the
father of logic, not only has assigned truth to the judg-
ment as its primordial locus but has set going the defi-
nition of "truth" as "agreement” ... Aristotle says that
the moBpoto tig Poyng are tov mTPOyRATOV
opowpato - that the soul's "Experiences,” its vorfpota,
("representations”), are likenings of  Things"
[Heidegger Being and Time, p. 257]. The most frequent
definition of truth that has come down to us from Aris-
totle was veritas est adaequatio rei et intellectus - truth
is the adequacy of a thing [Heidegger. On the Essence].

Truth is real when confirmed by observation. You
have calculated on geological models the location of
the deposit, set a point for drilling, the well at a given
depth entered the ore - your inference is true. The gen-
eral theory of relativity got a confirmation, independent
of the initial data - a beam of light must be curved by
gravity and its real displacement was caught during the
eclipse. The criterion for the scientificity of a theoreti-
cal construct is the possibility of confirming its conclu-
sions with objective data, verification. A theory cannot
be considered scientific if it cannot be refuted by facts.

Stamps and imprints. There is no contradiction
as long as we equate mental representations of the
world with sensual ones. The world is the original, per-
ceptions are copies. Plato's term aletheia (dAn0eia),
which he borrowed from Protagoras, introduced contra-
dictions into the definition of truth. The word d\n0ci1a
combines the negative prefix &- with the root -An6-
(hiding, concealing), and dAn0<w is thus understood as
not hidden, not concealed.

Of Plato: "Before he met Socrates (in very early
youth, therefore) he had been a pupil of the Heraclitean
philosopher Cratylus; and, according to Aristotle's not
improbable account, by moving away from Cratylus:
theories of eternal flux to Socrates search for an eternal
moral truth, he had been thrown upon a dilemma which
he could not escape until he had made his fundamental
distinction between the sensible and intelligible world
- namely, the theory of Ideas" [Jaeger, p. 89].

"Socrates did not make the universals or the defi-
nitions exist apart: they, however, gave them separate
existence, and this was the kind of thing they called
Ideas" (Metaphysics by Aristotle XIII 4, 1078b 30).
This is how both Platonic ideas and medieval universals
came about. Only for the real, sensual mupa veritas est
adaequatio rei et intellectus. Yet the supersensitive
world is not a tangible world! "It is we alone who have
devised cause, sequence, reciprocity, relativity, con-
straint, number, law, freedom, motive, and purpose;
and when we interpret and intermix this symbol-world,
as 'being-in-itself," with things, we act once more as we
have always acted - mythologically" [Nietzsche, p. 36].

How is it possible to establish the truth or falsity
of judgments in the supersensitive world?

Let's recall the famous chapter about the cave in
Plato's The State. The senses allow us, the prisoners of
the cave (the only world available to us), to see only
shadows of real things. Only if we get out of the cave
can we see real (idea) things, already unhidden from us
(aletheia).

If such an unhidden truth cannot be generally
meaningful it could serve as a valid tool. It is not meant
for the prisoners of the cave. But another thing is more
important. The attitude that the world in which we live
is only a copy of the real world is unacceptable. No liv-
ing being could survive a single day if his or her psyche
did not adequately reflect the reality of the world
around them [Vygotsky, p. 643].

The primary source of divergence must be sought
in the category of multitude. It is the multitude about
which we think as of oneness (Georg Kantor). We turn
the multitude into an object, which we further treat as
if it were indeed one, a thing, res, mpdyua.

So there is a cave, on the walls of which we see
the shadows of real things. But isn't this how we per-
ceive things in ordinary life? When it's completely
dark, we can't see them, but then the sun comes up, and
the rays reflecting off the object reach our eye. And
what changes if we use the image of Plato's cave? There
are real things, and there are rays projecting their image
onto the wall of the cave. This is also how a movie pro-
jector works. A frame of film is displayed on the screen.
A ray of light passes through the dark cinema hall and
tobacco smoke floats on the white canvas, a tall wom-
an's hairdo, a cowboy hat, a wave of someone's hand...

The viewer sees the same thing as the inhabitant
of Plato's cave. Is it possible to filter out the real image
of an object from extraneous interference? Not such a
difficult problem. The smoke from the projector, the hat
and hairstyle of the cinema audience reflecting on the
screen are extraneous things, irrelevant to the intention
of the demiurge (orjutoupyoc, maker for the people),
the filmmaker. They are not preserved by revisiting the
same shot in front of a different audience, at a different
time. These interferences will not be there. There will
be others, but the idea of the frame will remain. The
kiss of the hero and heroine will be perceived as real
action, and the smoke and the hat as interference, as
noise in space.

Thus the discrepancy between the intention of the
creator (for the Greeks the demiurge was both a crafts-
man and a god) and the result obtained is a very com-
mon thing. The ideal is a perfect creation, and its real
and inimitable copies are constantly encountered in life.
And the higher powers have nothing to do with it. The
demiurge is any natural process in its purest form, al-
ways going by itself, but never protected from extrane-
ous distorting interference.

But how, in this case, is the verification of the truth
of a judgment to be carried out? As the academic phys-
icist L. Mandelstam posed the question: "What do we
measure when we speak of the simultaneity of disparate
events? Here we have to compare with the prototype
not a representation of a thing, but an idea".

In 1878 F. Galton published an article on compo-
site portraits [Galton]. At the dawn of photography the
shutter speed was 80 seconds, one plate could take sev-
eral people in turn. And when printed, you could get an
image of a typical family member, a typical Italian or a
typical Swede... The resulting image was more perfect
than the portraits of specific people. Individual flaws of
individuals were mutually compensated, blurred in the
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final picture. But typical features were superimposed
and emphasized more and more distinctly.

Crystals in nature can't be without distortions,
scratches, cracks, dirt, fractures. But try to make a com-
posite portrait of them, real ones, and you get an image
of an ideal crystal, as theoretical crystallography sug-
gests it to be.

In science, when testing a theory, the objects of
study are taken as representations not of real things, but
of ideal things. Reality, as it is, is usually so complex,
chaotic and not regular that it has to be deformed in or-
der to build a theory. This process is called idealization,
in which objects that do not exist in the world of real
things are created. The most famous example is the
bodies that appear in celestial mechanics. Depending
on specific conditions, different physical models are
used to describe the motions of celestial bodies - ideal-
ized space objects that have mass but are devoid of vol-
ume. Clearly, this is not the case in reality; mass must
be concentrated in a certain volume, and it can be any-
thing but zero. Just as there can be no absolutely solid
body or absolutely black one...

F. Galton makes it possible to observe real objects
behind the shadows.

A. Losev considered ideas not from the point of
view of how they arise, but for what they were created:
"Plato's idea is not a mere generalization of things and
objects, but the ultimate generalization... Plato's idea is
the meaning, the semantic essence and definition of this
or that thing, the very principle of its comprehension,
its generating model” [Losev, p. 184]. For this generat-
ing model it is possible to draw an analogy with a print-
ing matrix. Let us imagine that the matrix is ideal, but,
even in this case, each image created by it will be
unique in its own way due to the influence of external
conditions.

In all these cases we are talking about an invariant
- stable, constant characteristics that do not change in
the process of transformations.

If we take a closer look at the supposed simplicity
of truth as a correspondence between a thing and a rep-
resentation of it, the same ambiguities will emerge as in
truth-unconcealment. The sensually perceived thing it-
self can in no way serve as a reliable yardstick, because
everyone's sensory perceptions are different. Some
people will insist that ripe and unripe berries look the
same, while others will say that ripe berries are red and
unripe are green. This is the usual color-blindness ef-
fect. Since the time of Sextus Empiricus it has been
known that we, because of the different constitution of
perception, receive unequal impressions, and this is
quite clear both in the case of those suffering from jaun-
dice and eye disease, and in the case of those in good
health: how from the same thing some receive the im-
pression of yellow, others of purple, and still others of
white. According to Euripides the madman sees the
double Thebes and the double Sun; to the typhoid pa-
tient honey is bitter, but to the healthy man it is sweet
[Sextus Empricus]. And here we will not do without
grouping and identifying the most stable characteristics
of the resulting image.

Without generalization there is no communica-
tion. In order to interact with each other, we must look

for, and find, commonalities in numerous individual
perceptions. In the perception of the world of things,
everything also begins with an invariant.

The normality and realism of a thing is established
by multiple repetitions of the same characteristic. Sta-
ble from object to object.

Truth not drowning in the river of oblivion. Us-
ing the criterion of truth-conformity and truth-uncon-
formity, we have put the order we want in the world
around us. But how stable will it be in further develop-
ment?

Chaos can be organized - a system can be built
from a multitude of elements. But these systems can be
many in each case. Which one to choose? It seems pref-
erable in its actual usefulness, the one that is most ef-
fective. And how can we predict how useful it will re-
main in the very distant future?

And once again we are looking for the ideal, but
no longer on the plane of the present, but on the plane
of a multimillion-dollar timeline. Here the factors that
are ideal for relevance, but transient for eternity, can
also be impermanent and changeable. Positivism has no
place here. The ruthless flow of time can discard the
momentary truth without hesitation as it dispels the to-
bacco smoke and the cowboy's hat on a movie screen.

Repeated redundancy serves as the basis for
choosing eternal truth as well as actual truth, but here
repetition is already in time - regularity, following
some laws.

The temporal invariant is not the same as the spa-
tial invariant. There, we discarded the order that does
not meet our interests, while here, history and evolution
ruthlessly discard everything that does not correspond
to the essence of nature. "History teaches us nothing; it
only punishes us for unlearned lessons,” - V. Kluchev-
sky. And evolution discards along with the wrong tests
their authors too. As well as the whole communities,
tribes and states, as well as populations, species and
genera of living beings that failed the exam.

The term sustainable development is used to de-
scribe the sustainable development of civilization. The
dictionary meaning of the word here is dominated by
the meanings "to sustain, not to let it fade away, not to
let it cease"”.

At the same time, we need the sustainability of
life: sustainable development, improvement, increasing
the complexity and harmonious living community. Not
a selected population, but the entire biosphere, the uni-
verse.

The fate of truth-assertion was predetermined by
its very essence: "The intellect's judgment and assertion
is now the place of truth and falsehood and of the dif-
ference between them. The assertion is called true inso-
far as it conforms to the state of affairs and thus is 6po-
iwoig. This determination of the essence of truth no
longer contains an appeal to aAnbsia in the sense of un-
hiddenness; on the contrary in6sia, now taken as the
opposite of weudoog (i.e., of the false in the sense of
the incorrect), is thought of as correctness. From now
on this characterization of the essence of truth as the
correctness of both representation and assertion be-
comes normative for the whole of Western thinking"
[Heidegger M. Plato's Doctrine].
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But the criterion of truth-rightness cannot serve as
an argument for assessing the stability-instability of the
development of civilization. It takes into account only
the present. And - no memory of the past, no anticipa-
tion of the future!

In our crisis era, it is about the preservation of life
on Earth. This problem is the most deeply elaborated
by both biological evolution and human history. This is
how it is in such an area as the physiology of move-
ment. A successful technique in our actions is remem-
bered, forming a skill - automatism, while an unsuc-
cessful one is excluded from use. Stable automatisms
are formed in behavior [Bernstein]. If the choice of the
currently correct solution does not meet the require-
ments of sustainable development, then external, on the
part of nature, selection corrects this error in a long se-
ries of transmission of knowledge and life.

An example from biology. Sea stars and ophiurs
feed on bivalves whose embryos are so small and de-
fenseless that, during the clams' breeding season, pred-
atory invertebrates could wipe out the entire popula-
tion. To protect their future food from destruction, the
starfish and ophiurus go into a two-month starvation -
until the clams reach full weight and reach normal num-
bers.

In order to prevent development from going hay-
wire, living creatures must turn on their homeostasis
mechanisms at the right time. And those species that
were able to build certain stoppers into their behavior
did not die out, nor did human cultures that were able
to achieve harmony with nature.

"Raise the mind to instinct," Prince V. Odoevsky
urged. Moral instinct. The instinct of self-preservation
[Odoevsky, p. 284]. In any living being all the compo-
nents of behavior - emotions, expressions, feelings, de-
sires, criteria of choice, affects, stereotypes of actions -
are determined by the instinct of self-preservation. At
the same time, the instinct of individual self-preserva-
tion is subordinated to the species instinct and even
more general ones. The main stimulus of evolutionary
development, according to P. Kropotkin, is the desire
to survive together, and not to save oneself alone: "The
very concepts of good and evil and our conclusions
about the 'Higher Good' are borrowed from the life of
nature” [Kropotkin, p. 34].

The ancient Hellenes emphasize a very different
side of the concept of truth. P. Florensky: "Truth is
aAndswa”. But what is this dAnbew? - The word
aAn0e(o)a, or, in lonic form, aAnben ... is formed from
the negative particle & (& privativum) and Anfoc, Doric
AdBog.

In connection with the latter meaning of the root
Mo are Andn, Doric Adbo, Aabociva, Ancuociva,
Mtig, oblivion and forgetfulness; Anfedavog, causing to
forget; Anbadyog, forgetting. This representation is
symbolically captured in the image of shadows drink-
ing water from the underground river of Oblivion,
"Peta." ...We have an unmuffled demand for that which
is unforgotten, that which is not in oblivion, that
"abides, péver in the present time.

This unforgettable is a¢An0ewa Truth as understood
by the Hellenist... Truth is the eternal memory of some
Consciousness; truth is a value worthy of and capable

of eternal remembrance. If the notion of memory, in its
essence, goes beyond the limits of reason, then the
Memory in its highest degree, the Truth, is all the more
higher than reason" [Florensky, p. 17-18].

Gone into oblivion is that which did not meet the
requirements of the sustainable development. Those
deeply interiorized religious, ethical, and aesthetic val-
ues, which, according to P. Sorokin, have left modern
civilization out of control, have remained unforgotten.
They became unclaimed, due to the rejection of Truth-
Eternity in favor of Truth-Pragmatics.

Until special cultural institutions emerged, interi-
orization was the only means of preserving the way of
life, the only way of passing on the baton of life. All
knowledge, ensuring the existence and development of
people, was built in, implanted in each individual soul.

The Indian formula "Atman is Brahman, Brahman
is Atman" seems not too clear, strange for the European
perception. But Brahman, the universal spirit, is placed
in the individual Atman, for the reason that there is
simply no other place for it.

How this happens is explained to Europeans by
Goethe: "What am then...? Everything that have seen,
heard, and observed have collected and exploited. My
works have been nourished by countless different indi-
viduals, by innocent and wise ones, people of intelli-
gence and dunces. Childhood, maturity and old age
have all brought me their thoughts....their perspectives
on life have often reaped what others have sowed. My
work is the work of a collective being that bears the
name Goethe™ [Goethe, p. 409].

Memory, in its highest measure, is Truth. Brah-
man was once interiorized in your Atman, and there it
is still stored, but in such depths as to be very difficult
to reach. It is packed very tightly, and it is not easy to
unpack it, even with full and sincere desire. And if there
is no such desire...

Quite adequate to Indian wisdom is the evangeli-
cal commandment "The kingdom of God is within you"
(Luke 17:21) and "All in me, and | in all" by F.
Tyutchev.

Built-in warning systems of danger are stored in
the psyche of every living creature. In animals they op-
erate inevitably. These are instincts, unconscious urges.
But in humans, conscience becomes the determining
imperative. And although it is subject to the arbitrari-
ness of human decisions, it still bears the imprint of in-
evitability. You can ignore it, but you can't dismiss it.
Alexander Pushkin: And glad to run, but nowhere ... so
awful! Yes, the person whose conscience is unclean, is
pitiful indeed.

Buddhism recognizes conscience as the highest
Knowledge [Anagarika Govinda, p. 230]. Both in Rus-
sian and in German (Gewissen) conscience is almost
equal to consciousness [Freud]. For man Truth-uncon-
science is a red traffic light. Don't cross the line. Slow
down, stop, back up!

Whether a thought passes the control of the heart
is the main criterion for the sustainable development of
mankind. The heart is understood here not in the ana-
tomical sense, but as the core of the integrity that is
stored in human memory [Florensky].
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Truth is preserved by memory, automatisms,
skills, norms of popular culture, ethics - generally ac-
cepted notions of what is good and bad, not for an indi-
vidual, but for all people, species, all life on earth.

"In the East for centuries the problem has been
how to get beyond the mind - the only problem, the sin-
gle problem™ [Osho]. S. Radhakrishnan's clarification
brings clarity: the Upanisads do not maintain that intel-
lect is a useless guide. The account of reality given by
it is not false. It only fails when it attempts to grasp the
reality in its fullness" [Radhakrishnan, p. 179].

A living individual reacts to signals from the outer
world with the entirety of his soul, but only the mini-
mum of necessary and sufficient impulses controlling
external motor musculature is transmitted as a com-
mand to the executing organs (this is what a thought is).

The unused remainder goes to the depot. It is this
reality that makes up the depths of the soul, it feeds
emotions, perceptions, forms images, is responsible for
the formation of words and their compositions. The cat-
egory of thought does not include reactions of heart,
breathing, tension of all, not only external-motor, mus-
culature. It does not include cares, expectations, love,
hate, envy... The projects of action do not contain the
excitement of the soul.

With the Taoists, the basis of philosophy is the cat-
egory of wuwei - non-action. Don't force nature, don't
interfere in its processes, because it is so beautiful,
while a man has not yet remade it to his own taste, leave
it alone, moderate your appetites!

And so as not to be tempted to reshape everything,
do not make projects of your influence on the outer
world, suppress the itch to reshape reality at a distant
stage, at the stage of planning and thinking. And this
already gives rise to the strengthening, i.e. non-intellec-
tual, anti-intellectual vector of spiritual development:
"Isn't the mind mistaken in the benefits?", worried F.
Dostoevsky [Dostoevsky, p. 426].

In Buddhism the role of wuwei is played by
ahimsa.

Let us live happily then, not hating those who hate
us!

Let us live happily then, free from ailments among
the ailing!

Let us live happily then, free from greed among
the greedy!

Let us live happily then, though we call nothing
our own! We shall be

like the bright gods, feeding on happiness!

(Dhammapada, 197-200).

Europeans do not have the practice of turning to
the Truth-eternity to verify the correctness of their de-
cisions. The East, on the other hand, has thousands of
years of meditation. Meditation is de-automatization
[Osho]. Awareness of actions performed automatically,
at a glance, not controlled by higher values of activities.

The criterion of Truth-eternity is stored in the liv-
ing human memory. In the soul. In the heart.

Be only conscience the judge of the much disputed
word!
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Abstract
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The concept of "time" in historical development and the attitude of scientists to this concept are investigated.
Shown a chain of errors and delusions, which became the basis for giving the concept of "time" properties of a

physical entity.

The article proves the introduction of the concept of "time" by a person.
The creation of the "space - time™ continuum is a mathematical abstraction that has nothing to do with real

physical processes.
AHHOTALUA

Hccnenyercsa NOHATHE «BPEMs» B HCTOPHUECKOM PA3BUTUHU M OTHOIIICHHE K 3TOMY ITOHATHIO YueHBIX. [Toka-
3aHa IIeTb OMNOO0K U 320y IeHHH, KOTOPbIE CTal OCHOBAHUEM JUIs IPUIAHUS MOHATHIO “BpeMs” CBOMCTB ¢u-

3UYECKON CYLUTHOCTH.

B craTthe noka3piBaeTCsl BBEJIEHUE TIOHSATHUS «BPEMS» UYETOBEKOM.
Coznanue KOHTHHYYMa ~TIPOCTPAHCTBO — BpeMs~ 3TO MaTeMaTHyecKas aOCTpakivs, HE UMEIOIIas HUIero

00111eTO C peanbHBIMU PU3NIECKUMH MPOIIECCAMHU.

Keywords: duration, movement, time, space, inertial reference systems
KiroueBble cioBa: JJIIUTCIIBHOCTD, IEPEMCIHICHUEC, BPEMS, IIPOCTPAHCTBO, NHECPIIUATIbHBIC CHUCTEMbI oTcuéTa

1. Cpu3p mpoueccoB NPpUPOALI U BPpeMeHH B
CO3HAHHH YeJI0BEeKa

IlensmMu maHHOW CTaThbU SBISIOTCS JOKa3aTellb-
CTBa TOTO, YTO MOHATHE “BpeMs’” BBEACHO YEIOBEKOM
JUTSL yA0OCTBa OCYIIECTBICHHUS XO3SMCTBEHHON, HAYY-
HOM U ApYroil 1esTeNbHOCTH.

BpeMmsi — 3TO MCKYCCTBEHHBIN MapaMeTp, OHO HE
ABJIsIETCS (PU3MUECKOI CYIIHOCTBIO.

B craThe mokazaHO MCTOPHUYECKOE Pa3BUTHE IO-
HSTHUSA BPEMEHHU U OTHOILIEHHE K 3TOMY HMOHATHIO yue-
HBIX; IIOKa3aHa [eNb OMHUOOK M 3a0JIyXIeHHH, KOTO-
pBle CTall OCHOBaHMEM [UIl HNpPUIAHUS HOHATHUIO
“Bpemst” CBOHMCTB pu3nueckoil cymHoctH [13].

JlokazarenbcTBa, MPHUBEJCHHBIE B 3TOW padoTe,
CITy’)KaT OCHOBOW JJIsI ONPOBEP)KEHHS TOCHOICTBYIO-
IETO Ha CEeTOMHSITHUI JIeHb MPEICTaBICHHUS O TOM,
YTO TIOHSATHE «BPEMsI» MOXKET BIUSATH HA peanbHble (Hu-
3MYECKHE MPOIECCH], B YaCTHOCTH Ha IIpoIiecc epeme-
MIEHUS] MATEPUATBHBIX TEJ.

KoneuHo#i 11e7b10 3TO# paboTHI SIBISETCS JOKa3a-
TENbCTBO TOTO, UTO CO3/1aHNE KOHTUHYYMA ~ IPOCTpaH-
CTBO — BpeMs” 3TO MaTeMaThieckas aOCTpakIus, He
AMEeT HHUYEero OOMIero ¢ peaabHBIMH (HU3UICCKUMU
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IpoLeccamMy, MPUBOAAIMIAS K MHOTOYHCICHHBIM Tapa-
JOKCaM.

@dopMUpOBaHHE MOHUMAHUS BPEMEHU CBA3aHO C
JIeITENIbHOCTBIO 4YEeJIOBEKa B Pa3IMYHBIX O00J]acTIX
JKU3HU.

B pesynbTare 370 1eATEIbHOCTH YEIOBEK Havuall
BHUKAaTh B NPOLECCHI OKPYXKAIOIIEr0 MUPA U OMUCHI-
BaTh UX.

Jnst aHanm3a IPOUCXOSIINX B IPUPOJE TIPOIIEC-
COB, YENIOBEK NpHIyMal HCKYyCCTBEHHBIM Hapamerp,
KOTOPBII Ha3Ball «BPEMsD».

BBeznenue 3T0ro mapaMmeTpa Mo3BOJIIIO YEIOBEKY
OIMCHIBATH MPOIECCH M 3aKOHOMEPHOCTH BceX (hopM
JIBIDKEHUSI MaTepHU BO BCEX 00JIACTSIX 4EJIOBEYECKOTO
3HAHUS.

YeoBek BBEN JyIsl y100CTBA ONMUCAHUS IPOLIECCOB
MPUPOJIBI €€ P TOHATHI.

JUINTETbHOCTh NPOLECCOB 4YETIOBEK CTal H3Me-
PSTH C IOMOIIBIO 3TOT0 UCKYCCTBEHHO BBEAEHHOIO Ma-
pamerpa.

JUTENBHOCTE — 3TO TIEPHO, HHTEPBAJ B TEUCHNE
KOTOPOT'O YTO — JINOO IIPONUCXOJIHT.

WHTepBan — 3T0 MHOXECTBO BCEX 3HAUCHHH OT
Havaja 1 JI0 KOHIIa Kakoro Jimbo mporecca.

TpaexTopust ABMKEHUS — 3TO JIMHUS, BIOJIb KOTO-
poit nBuxercs Teno. OHa npeacTaBiseT co00i MHOXKe-
CTBO TOYCK B KOTOPBLIX HaXOJUTCA WJIN 6y;:[eT HaXxo-
JIUTHCSI MaTepUAIbHOE TeJo (TOYKa) MpU CBOEM Mepe-
MEIIIEHUH B IPOCTPAHCTBRE.

[lepemernenne — 3T0 U3MEHEHHUE MOJIOKEHUST PH-
3WYECKOTO Tejla B IPOCTPAHCTBE C TEUEHHEM BPEMEHHU
OTHOCHTEJIFHO BBIOpaHHOW cucTeMbl oTcuéra. [lpum-
HSTO CUUTATh, YTO 3TO BEKTOP.

[lepemernenne Tema  ompenpessieTcss  TOJNBKO
HavyallbHOM M KOHEYHOW KOOpAWHATaMH Tejla M He 3a-
BHUCHUT OT TOTO, KaK JBUTAJOCh TEJIO B TEUEHHE pac-
CMaTPUBAEMOTO NMPOMEXYTKA BPEMEHH.

B uyenmoBeueckoM OOIIECTBE CIOXHMIOCH Mpea-
CTaBJICHHE O PaBHOMEPHO TEKYIIIEM BpeMeHH. TOJIBKO
PaBHOMEPHO TEKyIllee BpeMs, He3aBUCHMOE HU OT Ka-
KHX YCIIOBHH, MO3BOJISIIO OCYIIECTBIATH COIVIACOBAH-
HOCTb JIF0/Ieii B COBMECTHBIX JIEHCTBHAX M COTIIACOBAHO
OLICHNMBATh JJUTEIHFHOCTD IPOLIECCOB.

[epBBIME «gacaMm» TS YEITOBEKA CITYXKHUIIA TIPH-
pona. YemoBek HaOIrO AT 32 IPOIIECCAMH CMEHBI JTHS U
HOuM, yepenoBanreM (a3 JIyHsI U T. 1.

C pa3BUTHEM YEIOBEUECKOTO OOIecTBa IIOIU
HYKJQJIUCh BO Bce 0ojiee TOYHOM OMPEIEIICHUN JJIH-
TEJIHHOCTH TIPOIECCOB.

Bo3uukia HE0OOXOAMMOCTh BBEIECHUS B IIOBCE-
JTHEBHYIO JKU3HD [TKAJIBl BPEMEHH.

Jromu cranu co3gaBaTh YCTPOWCTBA U MeXa-
HU3MBI B KOTOPBIX MPOUCXOIAT LHUKIUYECKHE MpPO-
LECCHI, HAIPUMED, MTEPEIUBAHUE ONPEACTEHHBIX 00BE-
MOB BOJIbl WM MECKa U T.H. JUIl OLEHKH Pa3IMYHbIX
JUTUTEILHOCTEN MPOLIECCOB.

Hakower, st H3MEPEHUS [TUTEIbHOCTH MPOIIEC-
coB ObUIM M300peTeHsl MexaHu4deckue dachl. CoBep-
IIEHCTBOBAHNE YaCOB MPUBEJIO0 K N300peTeHHIo Oolee

TOYHBIX 3TAJIOHOB, OMNPEICISIONINX IIUTEIHHOCTh
TIPOIIECCOB U SIBJICHUH.

VYuénsle n3 HanmoHnansHOro HHCTUTYTa CTaHAAp-
toB 1 TexHojorui (HUCT CIIA) — xpanuTens cambIX
TOYHBIX B MUpPE aTOMHBIX 4acOB, 110 KOTOPEIM CBEps-
IOTCSL BCE OCTalbHBIE 4Yackl BO BCEM MHpeE, YTBep-
KMAIOT, YTO UX CBEPXTOYHBIE Yachl He H3MepPSIIOT
BpeMsl BOOOIIe: BpeMs ONpeaensieTcs OTMETKaMU Ha
Jacax.

OTMeTKH Ha Yacax SBIIIOTCA IIKaJOH HCKycC-
CTBEHHOTO ITapaMeTpa, Ha3BaHHOTO YEIIOBEKOM «Bpe-
MEHEM.

ITo cyTtu, Bpems MO3BOJSET CO3JaTh IOPSAOK B
XKHU3HU: He MpHUAyMail 4eloBeK Takoe IOHSATHE, Kak
«BpEMs», BOKPYT ObLJT ObI MOJIHBIH Xaoc.

YenoBek BBEN BETUUUHY AJTUTEIBHOCTH, PaBHYIO
yacy, KOTOPbI paBeH IIECTHIECSITH MHUHYTaM, a MOT
OBl 10 CBOEMY KEJIaHUIO Pa3JIeIUTh Yac Ha JII000e Apy-
roe KOJIMYECTBO MUHYT.

YenoBek ompenenu AIUTETbHOCT OJHOTO 000-
poTa 3eMiM BOKpPYr CBOEM ocu paBHYI 24 yacam M
Ha3BaJl 3TY JUIUTEIBHOCTh CyTKaMH.

[epnon o6pamenns 3emun Bokpyr CoiHIA Yeno-
BEK Ha3BaJ TOJIOM M Pa3JeiiI ero Ha 12 mecAres.

YenoBek BBEN MOHATHE MeCsIa, COCTOSAIIECTO U3
OIIPEAEIEHHOrO YUCIIA CYTOK.

Vmest mikary BpeMeHHU ATUTEIbHOCTH IPOLIECCOB,
YeJIOBEK ONPEAEIHI, YTO 3eMJIs MPOXOJUT CBOH IyTh
1o op6ure Bokpyr Coxnnua 3a 365 aHel u 6 4acos.

B 3T0¥ BBEIEHHON YEJIOBEKOM CUCTEME JIJIUTENb-
HOCTb ABMXeHMs 3emiin Bokpyr ConHua paBHa 365x24
+ 6 =8766 yacam.

OT0 6 YacoB co3AaBaI HEYJ00CTBA MPH Pa3iInd-
HBIX pacyérax.

Hcxons w3 cBoux meneit u ais ynodcTBa pacué-
TOB, YEJIOBEK MO CBOEMY JKEJIAHWUIO YMEHBIINI BpeMs
IBIbKeHNs 3emiu Bokpyr CouHIla Ha 6 9acoB.

JlmurensHOCTD ABMKEeHUs 3emuin Bokpyr ComHIla,
BOOOpakeHUH YeJIOBEKa, cTana paBHOH 365x24 = 8760
qacam.

Takum 00pa3om, YEJOBEK IO CBOEMY JKEIaHHIO
YMEHBIIHI TPOIOIDKUTEIBHOCTD T'0/1a Ha 6 4acoB.

Ho mpupoma neiicTByert 1o 3aKoHaM, KOTOPBIE Ye-
JIOBEKY Ha TOJIBIIACTHEI.

C KaXXIIbIM TOJIOM yJTAIEHHBIE YEIIOBEKOM 6 YacoB
U3 nepuoja aprwkeHus 3emin Bokpyr ColiHIa, TIPUBO-
JUJIN B paC‘IéTaX K pacxXoXXAC€HUIO C pC€aJIbHbIMU JJIU-
TCIBHOCTAMU MMPOUECCOB IPUPOIBI.

Uepe3 yeThipe rojila pa3HUIIA MEX]Y peallbHOU
JUTNTENFHOCTBIO oOpamienns 3emnn Bokpyr ConHIa u
JUTUTENIFHOCTHIO, YMEHBIICHHONH YeJIOBEKOM, IIPHBO-
Jua K pazHoctu 24 yaca.

Jns yu€ra notepsHHbIX 24 4acoB, YEIOBEK OMSATH
BMELIAJICS B ONpEJENIeHHE JUIMTEIbHOCTU Ipolecca
nBrxkeHust 3emin BOKpyr Comnua. OH yBEeIUYMII MO
CBOEMY JKEJIAHHUIO JUTHUTEIBHOCTD YeTBEPTOTO To/a Ha
24 gaca, 1o0aBUB OJIMH JIEHb B (peBpase MecsIe.

OTOT T0O/1 YeTI0BEK Ha3BaJI «BHCOKOCHBIM» I'OJIOM.
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C TakuM e yCHeXOM M C TaKOH K€ TOYHOCTBIO,
JOTOBOPHBIINCH B YEIOBEYECKOM OOIECTBE, YETOBEK
Mor ObI 100aBHUTH 48 yacoB yepe3 8§ JIeT B IpoLece JBH-
>keHus 3emiu Bokpyr ConHia.

To ecTb, 4eOBEK 10 CBOEMY KEIaHHIO U3MEHSET
OIpe/ieTIeHUEe JUTUTENBHOCTH JBHKCHUS 3eMJIM BOKPYT
ConHia, He TPOU3BOIS IPU ATOM HUKaKo# paboTel. OT
9THX MaHUIYJSIUN C peajbHON JUINTEIbHOCTBIO MPO-
1iecca B IPUPOJIE HE IPOUCXOJUT HUKAKHX N3MEHEHHH.

UYenoBek HE MOXKET II0 CBOEMY KEJIaHHIO, 0e3 co-
BepIICHHU pabOThI, KaK 3TO OH CAENAT C U3MECHECHHEM
JUTUTENBHOCTH ABWXEHUS 3emnn Bokpyr CoiHba, n3-
MEHHUTb TEMIIEpaTypy Teja.

Jnst U3MEHEeHHsT TeMIIepaTyphl Tela He00XO0 MO
COBEpPUINTH PabOTy HaJl TEJIOM, TO €CTh, U3MEHHUTH CTe-
MIeHb Xa0TUYHOCTH JIBH)KEHHSI MaTepHUaIIbHO cyOcTaH-
LIMH TeJa.

YesioBeKk HE MOXET 110 CBOEMY JKellaHHUIo, Oe3 co-
BEpIICHUS PabOTHI, NOMEHATh CHHUI ILBET Tela Ha
KpacCHBIH IBET. DTO MOXHO CHENaTh, TOJIBKO H3MEHHB
npouecc KoieOaHus 3IIEKTPOHHBIX 000JI0YEeK aTOMOB
U, 3aTPATHUB ONPEACIEHHYIO PabOTY, IPOU3BECTH H3MeE-
HEHHUE JaCTOTHI KOJIeOaHHH.

B cnyuae MaHMIyssInMi € AJIUTENBHOCTBIO TOAQ,
YeJOBEK YMEHBIIMI B CBOEM CO3HAHMH Iepuoj obOpa-
meHus 3emun Bokpyr ConHIla Ha 6 4acoB, He MPOH3-
BeJIsl IIPY 3TOM HHKakoW paboTsl. [Ipu aToM peanbHas
JUIUTENBHOCTH oOpamienust 3emin Bokpyr ConHIa Tak
H ocTanack 1 rog u 6 4acos.

Bpemss mepnona oOpameHus 3eMiIH  BOKPYT
ConHIa, MPOU3BOIBHO BBEAEHHOE YEIIOBEKOM, HHKAK
HE CBS3aHO C peaJbHOM AJIHMTENLHOCTBIO OOpalieHus
3emuin Bokpyr CoJHIIA, onpeAesieMoi 3aKOHaMHU IpH-
POABI.

IIpogomxum 10Ka3aTesbCTBO TOTO, YTO MOHSTHE
IKaJibl BpEMEHU YCJIOBCK BBET JJId UBMEPCHUA TJIN-
TEJIbHOCTHU IIPOLECCOB.

[Tonarue «BpeMsa» CyIIECTBYET TOJIBKO B BOOOpa-
JKCHUU 4YCJIOBCKA M HC OKa3bIBACT BJIMAHUA Ha IIPO-
LIECCHI B IPUPOJIE.

CneznctBueM roJloBOro BpalleHHUs] 3€MJIU BOKPYT
ComHna sBisieTcss CMeHa BpeMEH roaa (3uMma JieTo,
BECHa, OCCHb), OOYCIIOBIEHHAas IIOCTOSHCTBOM
HAaKJIOHA 36MHOH OCH.

[To mxkane BpemeHu, BBEAEHHON YEIIOBEKOM, Bpe-
MEHAa I'0/1a UMEIOT ONPEACIEHHBIE JUINTEIbHOCTH.

Hcxons u3 onpenenEHHbIX LeJIel, psJl rocy1apcTB
CBOMMH YKaszaMH JICTOM CMCIIAIOT BPEMA CYTOK B OJTHY
CTOPOHY, a 3MMOH CMEIIAIOT B IPYI'YI0 CTOPOHY, HE 3a-
TpaTHB HUKAKOW PabOTHI, & IPOCTO OMOBECTHB 00 ATOM
skutenield. HekoTopeie rocyjapctsa He MEHSIOT CBOUMHU
yKa3aMH CyTOYHBIH XOJ] BpEMEHHU.

OTH yKa3bl HE BIUSAIOT HA MOMEHT BOCX0/1a U 3a-
xonaa CoiHia.

H3meHeHne BpeMEHH MPOUCXOIUT TOJBKO B CO-
3HAHWH YeJIOBEKA 1 HE BSI3aHO C 3aKOHAMU TIPUPO/IBI.

IIpuBeném uCTOpUYECKUN IPUMEP HW3MEHEHUs
X0Jla BpEMEHHU I10 YKa3y rocynapcTBa.

B 582 roxy ronmaHckuii kaneHmaaph ObIT 3aMEHEH
rpUropuaHckuM kajeHmapém. [loBomoM K MpUHSTHIO
HOBOT'O KaJeHJapsl CTajo MOCTEIEHHOE CMEILIEHHUE 10
OTHOIICHUIO K IOJIMAHCKOMY KaJeHIaplo THS BECEH-
HEro PaBHOJECHCTBHUSI.

K 1918 rony pacxoxxiaeHue kajaeHaapeil cocTas-
nsmo 13 aHen.

[Ipu mepexone Ha TpUrOpUaHCKUM KaneHaapb 1
STHBapsI 110 FOJIMAHCKOMY KaJICHIApI0 CTaJl0 COOTBET-
CTBOBaTh 14 sSHBaps 1O MPUHATOMY TPUTOPHAHCKOMY
KaJICHIapIo.

Takum 06pa3oM, 4eIoBeK nepeHEC BpeMs Mo CBO-
eMy JKeJaHuio Ha 13 mHel, He 3aTpaTHB HHUKaKoOi pa-
OOTBHI.

Kak BHIHO U3 HpPOBEAEHHOTO aHaIHM3a, UCKYC-
CTBEHHOE INOHSATUE «BPEMs» BBEJECHO YEIOBEKOM JUIS
OTIpeIeJIEHUs] BETUYUHbI JJIUTEIbHOCTH IPOLIECCOB U
SIBICHUH OKPY’KaIOIEro MHUpa.

Kak ¢usndeckast CymHOCTh, B OTIANYIHE OT Mate-
pUM M TIPOCTPAHCTBA, BpeMsI B NPHPOAE HE CyIIe-
CTBYET.

2. Ilpoueccsl mpUPOABI U MOHATHA, BBeIEH-
HbI€ YeJI0BEKOM

2.1. IIpouecchl NPUPOABI

B mpupone cymecTByeT TOIbKO MaTepusl B ABH-
KEHHH.

Marepus npeacTaBisieT coboil COBOKYITHOCTh Be-
LIECTB.

BemectBo mpeacTtaBisier coOoi COBOKYNHOCTH
MaTE€pHANBHBIX TEJ: MOJICKYJbI, aTOMbl M MHKpOYa-
CTHIIBI, N3 KOTOPHIX 00pPa30BaHbI aTOMBI.

BemecTBo nepemeraercst B MpoCTPaHCTBE.

Takum o0Opa3om, y denoBeka C(HOPMHUPOBAIOCH
MIPEACTaBICHNE O MaTepPHAILHOM Teje, IepeMenian-
IIEMCS B IPOCTPAHCTBE.

2.2. IlonnATHs, BBEAEHHDIE YeJI0BEKOM

Jna aHanmu3a mporiecca NepeMeIeHHs MaTepH-
IBHBIX TeNl B MPOCTPAHCTBE YEIOBEK BBEN MOHATHS,
KOTOPBIE ONUCHIBAIOT 3TH TIEPEMEIICHHUS.

UYenosek BBEN NOHATHE Macchl. BiepBeie noHsATHe
Maccel 0puT0 (hopmanmzoBaHo Pene [lexaprom B 17
BEKe.

Peup muta o Macce MaTepHaIbHOTO TeNa, KaK KO-
JIMYECTBE BEIIECTBA. BenmunHy Macchl MpUHITO 000-
3Ha4aTh CUMBOJIOM M.

UYenoBek BBEN MOHATHE TPACKTOPHUHU IEpeMelie-
HUS Tesa B IPOCTPAHCTBE, TO €CTh IIyTH MepeMeIeHHS
TeJla B IPOCTPAHCTBE. TpaekTopust — 3T0 BooOpaxae-
Masi JIMHWSA, ONPEEIAIONas MoJI0KEeHNE ITepeMeIaro-
merocs Tena B mpocTpaHcTBe. [lepememenne Mexmy
TOYKaMH TPAEKTOPUH TeJla B MPOCTPAHCTBE IPUHSITO
0003HauaTh cUMBOJIOM [. YesoBek BBEN eIUHUIBI W3-
MEpPEHUs] BEIMUMHBI NEPEMEIEHHs U Ha3Ball UX MUII-
JIUMETp, CAHTUMETP, METP U T. 1.

OOpaTiM BHUMaHHE, YTO IPOLECC NePEMELIEHUS
MaTEepUAIILHOTO TEJIa MACCOM M B IMPOCTPAHCTBE — 3TO
peanpHBIN  (pHU3WYECKUA TPOLECcC, MPOUCXOMSMIINN B
NIPUPOJAE.
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ITockonbKy mnepeMenieHne MaTepUallbHOTO Tena
Maccoil M MeKAy TOYKaMU B IPOCTPAHCTBE IPOUCXO-
JIUT HE MTHOBCHHO, YEJIOBEK BBEI IOHATHE NIIUTEIIBHO-
CTH IpolLiecca NepeMeLCHUSL.

HckyccTBeHHBINM apaMeTp «BpPEMs», BBEAEHHbBIN
JUIsL U3MEPEHUS BEJIMYUHB] JUIMTEIbHOCTU IIPOLECCOB,
TO €CTh MHTEpBAJl JJIMTEILHOCTH MEXIy COOBITHUSMH,
NpUHATO 0003Ha4aTh cuMBOJIOM t. UenoBek BBEN eau-
HUIIBI U3MEPEHNUS BEJIUYUHBI JIUTENBHOCTH: CEKYH/a,
MUHYTa, 9ac U T.A.

2.3 IlonsiTus, CBSI3aHHBIE CO BPeMeHeM

[TonsiTe BpeMeHH BOCXOAMUT KO BpEMEHaM JPEeB-
HUX rpekoB. [loHATHE BpeMEHH, KaK «Mepbl IABHXKE-
HUS», MBI HAX0uM y ApucrtoTens [6]. B konne 17 Beka
W. HeloTOH BBEN MOHATHE aOCOIIOTHOTO U OTHOCH-
TEJBHOTO BPEMEHHU M a0COFOTHOTO U OTHOCHUTEIILHOTO
nBrxkeHust [1].

B pabotax maremaTukoB I'. MunkoBckoro, A. I1y-
aHkape, I'. Jlopenma Obl1a co3maHa MOJAETh IPOCTPaH-
CTBEHHO — BPEMEHHOT'0 KOHTUHYYMa [4]. [5].

B TpéxmepHyt0 €BKINAOBY CUCTEMY KOOpAUHAT I
MUHKOBCKHI BBEN MHUMYIO YETBEPTYIO OCh KOOPIU-
HaT BPEMEHHU.

IIpu cozmaHuy TEOPUH OTHOCUTENBHOCTH A. DHH-
IITEHH UCTIOB30BAJI IOHSTHE IPOCTPAHCTBEHHO — BPE-
MEHHOTO KOHTUHYYMa.

Ilepeiiném k onpeneneHU0 BEKTOPHBIX MOHATUH,
ONMCHIBAIOIIUX MPOLECCH ABMXKEHUS M B3aUMOJEH-
CTBUSI MaTepUANIbHBIX TEJI B MHEPLUHUAIBHBIX CUCTEMAX
OTCUETA.

[lepememienue Tena M MeXIy TOYKAMU IPO-

—

CTPAHCTBA NPUHATO 0003HAYATH BEKTOPOM [ .

ITockonbKy mepemerieHne T tena m MEXJy TOU-
KaMHU IPOCTPAHCTBA MPOMCXOTUT C PA3THMYHON JUIH-
TEJNBHOCTHIO 32 PAa3IHMYHBIC HHTEPBAJIBI BPEMEHH, YeII0-
BEK BBEJ IOHATHE CKOPOCTH IEpEeMEIleHHs] MaTepu-
aJIBHOTO Tela.

Tak Kak BpeMs SIBIISI€TCSI UCKYCCTBEHHBIM Iapa-
METPOM, BBEIEHHBIM UEJIOBEKOM ISl ONPEJEIICHHS Be-
JIMYUHBI JUINTENLHOCTH, TO U CKOPOCTb SIBIISIETCS HC-
KyCCTBEHHBIM IapaMeTpOM, MPOU3BOAHBIM OT Bpe-
MEHH.

CKOPOCTb — 3TO U3MEHEHHE NepeMelieHns | Tena
m Bo Bpemenu t. CKOPOCTh HPHUHATO 0003HAYATH CHM-
BosoM ¥ (1).
—_dT

V= 1)

BpeMﬂ U CKOPOCTH - 3TO HMCKYCCTBCHHBLIC Iapa-
METPHI, BBEACHHBIC YEJIOBEKOM M CYHIECTBYIOIINC
TOJIBKO B €TI0 BOO6pa)K€HI/II/I.

3. Jlornyeckmii aHaJIM3 COOTHOIIEHHI Mapa-
MeTPOB JIBH/KCHHUS

Hccnenyem mpolecchl IepeMenieHusi, Mpoucxo-
JIIIME B MHEPIUATBHBIX cucteMax orcuéra (MCO).

OO6paTuM BHHMaHWE, YTO MPUHIUII OTHOCHTENb-
HocTH ['anunes — HploToHa 3aKiioyaeTcss B TOM, 4YTO
nporeccel, npoucxoasmue B (MCO) u mponeccsl, mpo-
ncxomsamme Mexay (MCO) mpoucxoasT He3aBUCUMO U
HE CBsI3aHBI Mex 1y coboii Puec.1, [1]. [7].

F4

f (O

14
Puc. 1
Cucmembl koopounam

Ha Puc.1 m300paxéH nporecc mepeMenieHns Ma-
TepruanbHOi TOUYkH (MT) B MOOBIXKHOW CHCTEME OT-
cuéra O’(X ’,Y',Z') U TepeMelleHUe NMOABMKHON CHU-
CTEMBI OTCYETa O’(X Y, Z') B HEIIOJBHKHON CHCTEME
orcuéra O(X,Y,Z). DT mepeMenicHUsT MPOUCXOIAT
HE3aBUCHIMO H HE CBS3aHBI MEXITy COOOM.

O6patuMcss K TPUHIMIY OTHOCHUTEIBHOCTH,
chopMyITUPOBAaHHOMY DHUHIITEHHOM B TEOPUU OTHOCH-
TEJIBHOCTH.

B 1905 rony B crathe A. DitHmTeliHa «K amexTpo-
JUHAMUKE IBIKyIHXcs Tem» [14]. [15] Opmia mzmo-
JKCHa CIIeIMaJbHAas TEOPUs OTHOCUTEIbHOCTH. [IpuH-
LIUIT OTHOCUTENILHOCTH A. DIHIITEHHA COCTOUT B TOM,
9T0 JF000H MPOIECC MPOTEKaeT OJWHAKOBO B IHOOO0I
WHEPIUATBFHON CHCTEME OTCUETa, HAXOMSIIECHCS B CO-
CTOSTHUH TIOKOSI MJTH PAaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBUKCHHS.

OTOT NPUHOMI OTHOCHTEIHHOCTH IIOJIHOCTBIO
COBIIAAAET C MIPHUHITUIIOM OTHOCUTENIBHOCTH [ anmest —
Hrerotona. Ognako A. DUHIITEHH pacIpOCTPaHUI €ro
Ha IIPOIIECCHI B AJIEKTPOJANHAMHUKE U OIITHKE.

HccnenyeMm TpaeKTOPHIO MEpeMeIleHHsT MaTepu-
anpHOU TOukH (MT) B MOABWKHON cHUCTeMe OTCUETa
0'(X,Y,Z) u TpaekTOpHIO IBMWKEHHS MepeMelieHus
MarepruanbHOi Toukn (MT) B HeNMoABMKHOW cHCTEME
orcuéra O(X,Y,Z) Puc.2.

Pacrionoxum HabOnronatens B IOABMXKHOH CH-
creme orcuéra O (X,Y,Z"), u Habmogatens B Hero-
JBIKHOM cucteme otcuéra O(X,Y,Z).
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r4

Puc. 2
Peanvuvie u muumas mpaexmopuu nepemewernus
mamepuanvrou mouxu (MT)

Habmromarenb, pacmoioXeHHBI B ABIDKYIICHCS
cucreme otcuéta O (X,Y,Z") yBHIUT TPaeKTOPHIO pe-
ANBHOTO TIEpeMEIeHHusT MaTtepuanbHOi Touku (MT).
0O003HaYNM 3Ty TPACKTOPHIO NEPEMEIICHISI BEKTOPOM

lXYZ

Habmromarens, pacronoKeHHBIH B HEIOIBIKHOM
cucTeMe OTcuéTa O(X Y ,Z) BUIUT peaybHYIO TPACKTO-

PUIO TepeMeIleHN s 19 Xyz ABIKYLIEHCS CUCTEMBI OT-
cuéta O'(X,Y,Z") ¥ 0THOBPEMEHHO U HE3aBHCHMO BH-

JUT PEAIbHYI0 TPACKTOPHIO MEepeMEIeHHS ™ (x Y7

MaTepuanbHOi Touku (MT) B mBmXKylleicsa cucreme
orcuéra O (X ,Y,Z).

B BooOpaxkeHUH HAOIIOIATENS, PACTIOIOKEHHOTO
B HEMOABIOKHOM cucteme orcuéra O(X,Y,Z), mpoucxo-
AT HAJIOXKEHUE TpaeKTOpm“d nepeMemeHHﬂ, KOTOpBIE

OTIHCHIBAIOTCS] BEKTOPAMH 19 xyz 1 ™ B ero Bo-

(X YZ) "
obpakeHnn GopMupyeTcs BUPTyalbHasi, MHUMas, Ka-
JKYILAsICS TPAGKTOPHsSl TMEepeMEIICHHsS MaTepHalbHON
toukn (MT) B HemoABWXKHOH cuCTeMe OTcYETa
O(X,Y,2).

IMT+0’

Ha Puc.2 u300paxén Bektop X Y.Z  KOTOpBIH
CBSI3bIBACT TOYKH Hayasia M KOHIA IIepeMelleHHs] MaTe-
puansHOi Touku (MT) B HEOABMXHOI cUcTeME OT-
cuéra O(X,Y,Z).

TMT+0'
OnHaKo ATOT BEKTOP Ix, Y,Z HHMKaK He OIUCHIBAET

TPACKTOPHIO TMEPEMEIICHUS MAaTEePUATbHOW TOYKU
(MT) B HenmoaBmxHO# cucteme otcuéra O(X,Y,Z), mo-
CKOJ'H)Ky TpaeKTOpI/II/I, KOTOPBIC OIHUCHIBAIOTCS BEKTO-

pamu [ Xyz ¥ ™ CIIOJIOXKEHBI B PAa3INYHbIX, HE

(X Y z) P&
CBSI3aHHBIX CUCTEMaX OTCYETA.

B BoOOpaxkeHHH HaGJ‘IIOIlﬁTeJ‘IH (dbopmupyercs

Yy MT+0’

MHHMasl TPACKTOPHUS IBHIKCHHUS lxv.z Puc2 MaTepu-
anpHOM Touky (MT) B HETOIBMXHOM cHuCTeMe OTCUéTa
O(X,Y,2). HabmoaaTensb, HaXOASIINNCS B HETIOABIIK-
HOM cucTeMe 0TCUETAa CYMMUPYET BEKTOPHI IepeMeltie-
HUS MaTePHAIbHON TOYKH U TIOJBIKHOW CHCTEMBI OT-
cuéra, Kak OyJTO OHM HAXOJATCS B OJHOM CHCTEME KO-
opamHaT. OJHAKO OTH BEKTOPBI HAXOIATCA U

OIMMCBIBAOT MPOMECCCHI, IMTPOUCXOAAINNE B PA3TTMYHBIX
HE3aBHCHMBIX CHCTEMaX OTCUETA.

B BOO6pa)KeHI/II/I Ha6J'IIO,HaTeJ'IH MMPOUCXOAUT HAJIO-
KCHHC, a HC CyMMI/IpOBaHI/IH TpaeKTOpPIﬁ, OIIMChIBAC-

MBIX BEKTOpPaMHU lxyz ul™ (x Yz

MT+O 70
XYZ#IXYZ-FlXaYaZ (2)

Ha ocHOBaHMH 3TOTO MOHO YTBEp)KIaTh, 4TO
0TOOpa3UTh peajbHYI0 TPACKTOPHIO IBIDKCHUS Mare-
puansHOi Toukn (MT) B HETOABIKHOHM cHUCTEME OT-
caéra O(X,Y,Z) nmyTém HaOKEeHHS TPaeKTOpHii mepe-
MELICHHs W3 Pa3iIMYHBIX CHUCTEM OTCYETa, HEBO3-
MOXHO, (popmyna 2).

[IpyHIMO CIIOXKEHHS BEKTOPOB IIEPEMEIICHUS,
TIPUHLIMI CIIOKEHUS TPACKTOPHH, MPUHIINI CIIOKESHUS
BEKTOPOB CKOPOCTH, KOTOPBIH UCIIOIb3YETCS B KIACCH-
YEeCKOM MEXaHUKE U B TCOPUHU OTHOCUTECIBHOCTH IIPU-
MECHUTH HEBO3MOXXHO.

IToToMy 4TO mpolecchl NEpPEeMEIEHUs IPOUCXO-
JAT B pa3jIMdHbIX, HE3AaBUCHUMBIX CUCTEMAX oTcYéTa.

JIs IpOCTOTHI J1OKa3aTeNbCTBA HE3aBHCHMOCTH
mapaMeTpoB NIBIKCHUS MarepuanbHoil Touku (MT) B
nosBIDKHOM cucteme otcuéta 0 (X,Z) OT ckopocTH
TIepeMEIIeHHsT CaMON TOJBMXKHOM CHCTEMBI OTCUETa
0'(X,Z") uccnenyeM IBUKEHHE JIyda cBeTa (MaTepH-
anpHOU TOukH (MT)) B IByMEpHBIX cHcTeMaX KOOP.IH-
Har.

Jlyu cBeTa BBIOpaH B KauecTBe 0OBEKTa HCCIEO-
BaHMs, TAK KAK CKOPOCTh CBETA SIBJSIETCSI KOHCTAHTOM,
a TaKkXKe MaKCHUMaJIbHOM CKOPOCTHIO NTEpEeMeEIeHUs, U3~
BECTHOM B MPUPOJIE.

JloxazaTenbcTBOM HE3aBUCUMOCTH TPACKTOPHH U
BPEMCHH ITEpPEMEIICHUS JIy4a CBeTa B IOABIDKHON CH-
creme orcuéra O (X,Z) OT CKOpOCTH TepeMeleHH s
caMoi MOABMKHOM cucTeMbl 0TcuéTa ciyxut Puc.3.

O'X.2)

to lg'z

Puc.3
Ilepemewenue 1yua ceéema 6 NOOBUNCHOU U
HenooBUNCHOL CLUCMeMax Omc4éma
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Ha Puc.3 n300pakeHbl TpU BapraHTa IBIKEHUS
TIOJBIKHOH cucTeMbl otcuéta O (X, Z) ¢ Tpems pas-
JMYHBIMU CKOPOCTSIMH.

Touku b, b, b’, b” umeroT oMHAKOBEIE KOOpIH-
HaTHI Ha ocu Z . TIpu 3TOM JBIDKEHHE Tyda CBETa B CH-
creme otcuéra O (X, Z") Bcerna MpOMCXOINT 10 OCH Z
u3 Touex b, b, b’, b” B TOUKY O

[TocKONBKY CKOPOCTh CBETa KOHCTAHTA, JBHXKC-
HUE JIy4a CBETa MPSIMOJIMHCHHO W PABHOMEPHO.

[onsmxkHas cuctema otcuéta 0 (X,Z) u Hemo-
JBIKHAs cucteMa otcuéra O(X,Z) ABISIOTCA UHEPIH-
ANBHBIMH CHCTEMaMH.

Henonpwmwknast cuctema orcuéra O(X,Z) u mo-
JIBHIKHAsI CUCTEMa OTCYETa O'(X | Z') HaxoJsITCs B OJI-
HOM IUIOCKOCTH M B Ha4aJIbHbIII MOMEHT BPEMEHH i
TouKH Havana koopmuHat O(X,Z) u 0'(X,Z") copma-
JTAToT.

Hctounnk ceera MaTepuansHas Touka (MT) B Mo-
MEHT BPEMEHH t, HAXOAMTCsA B Touke b Ha ocu Z n Z .
B MoMmeHT BpeMeHH t JIyd cBeTa HAUWHACT JIBI)KCHHE
1o ocu Z .

B MoMeHT BpemeHU t, MOABMXKHAS CHCTEMa OT-
cuéta 0'(X,Z") HaumHaeT ABMKEHME 1O ocH X Hemo-
JBHXKHOH cuctembl otcuéra O(X,Z).

Ucxons u3 ycnoBuil 0JHOBPEMEHHOCTH IIPOLIEC-
COB JIBIDKeHHS J1yda cBeTa (Touka (MT)) u moaBmxHOM
cucteMbl otcuéra 0'(X,Z), Touka Hayata KOOpIHHAT
0'(X',Z), nepeMecTHTCS B TOUKY «C» Ha ocH X Hemo-
JBIKHOM cucteMbl oTcuéTta O(X,Z), a myd cBeTa nepe-
MECTHTCS M3 TOUKH b B Touky O HOBHIKHOM CHCTEMBI
orcuéra 0 (X,Z), 32 0HO U TO XKe BPeMs.

Ecin moaBuikHAsE CUCTEMBI OTCUETaA O'(X B Z') B
MOMEHT BPEMEHHU t, HAYMHACT JBI)KEHHUE M0 OCH X He-
MOJIBIDKHOM crcTeMbl oTcuéra O(X,Z) ¢ Oonbieit cko-
POCTBIO, YeM B TIEPBOM CITydyae, TO TOUKa Hadaia Koop-
uaaT O TOJBUIKHON CHCTEMBI OTCUETA O'(X B Z') ne-
pemecturcss B Touky d Ha ocu X HEMOABHKHON
cuctemsl orcuéra O(X,Z).

JUTNTETbHOCTD TNepeMeIieHus (BpeMs) TOABHXK-
HoiA cuctems otcuéta O (X, Z") u AIHTeIBHOCTS TIepe-
MereHus (Bpems) jyda cBeta (Touxa (MT)) u3 Touxn
b" B Touky O paBHBI MEKIY COGOIA.

Tot ke npouecc NpoU30KUIET U B TPETHEM CIIydae.
3a Bpemsi MepeMelieHHs Tyda CBETa M3 TOYKH b B
touky O, Touka Hawana koopaunar O (X', Z") mepeme-
cturcs o ocu X u3 Touku O(X,Z) B TOUKY «e».

MOXHO chenaTh BBIBOJ, YTO BEIUYMHA HEpeMe-
[eHus l;’le Puc.3 nyua ceera u3 Touek b, b, b’, b" B

Touky O ompeaenseT IIUTEeIHLHOCTD (BpeMs) poliecca
MEPEMEUICHUA JTyda CBETA B HO}IBH)I(HOﬁ CHUCTEME KO-
opaunar O (X,Z).
PeanmpHas jmmTensHOCTH — Tporiecca  (Bpemsi)
MT e MT
t,’,/3a KOTOpOe Jyd cBeTa MpoiAsT paccrosuue Ly -

BII0Mb ocH Z co ckopocThio C ompesensercss Gopmy-
noii (3):

[
=72 ®

W3 noruku cienyer: eciau ABa KOMIOHEHTA (l;'TZ'

u C) u3 TpéX B popMyJie SIBISIOTCS BEIMIMHAMHE TIOCTO-
SAHHBIMH, CJIE/I0BATENILHO TPEThs BeMUMHA Ly’ Gyet

BEJIMYMHOM MOCTOSHHOM B MOJBM)KHOM M HEIOJIBHIK-
HOU cucTeMax oTcuéra.

Takum 00pa3oM, IIUTEIBHOCT TEPEMEUICHUS
(Bpems1) yua cBeTa, ABHXKYIIErocs 3 Touek b, b, b’
b” B Touky O GymeT BeIMUHHOI IOCTOSHHOH B IO-
JIBMOKHOM M B HEMOJIBMXKHOM CHCTEMAaX OTCUETA.

U3 sToro cnemyert, 9To ¢ KaKoi OB CKOPOCTHIO HE
mepeMemanack  TOABIDKHAS ~ CHCTeMa  OTCYéTa
0'(X,Z). B HenmomBmxkHoOI cucreme orcuéra O(X, Z),
BpeMs JIBIDKEHHS JTyda cBeTa 3 Touek b, b, b’, b" B
touky O He MeHseTcs M omuchiBaeTcs (hopmyoit 3)
Puc.2.

W3 ycnoBuil 0IHOBPEMEHHOCTH IIPOLIECCOB NEPE-
MermieHus ayda ceeta (MT) v HOABIDKHON CHCTEMEBI OT-
cuéta O'(X,Z") mmuTensHOCTH (BpeMs) TepeMeleH s
TOUKH Havana koopauHat O B moOyio u3 Touek C,d,e
OyneT OJMHAKOBO (4).

t;'l:z = tg,Z (4)

O0603HAYNM CKOPOCTH MEPEeMEIICHHS TTOABIKHON
cucremsl orcuéra O (X, Z) cumeosnom ¥y ;.

BennunHa cKopocTH NepeMelennst Uy ; MOBIK-

HOM CHCTEMBI OTCYETa O'(X ',Z’) B HEMOJBM)XHOI CH-
cteme orcuéra O(X, Z) Oyzaet paBHa:
50 _ lgz
vX,Z = to_: (5)
X, Z
Hcnonb3yeM TeopeMy CIOKEHHUSI BEKTOPOB Tepe-
MEUIEHUsI U BEKTOPOB CKOPOCTEH, MPUMEHIEMYI0 B
TEOPHH OTHOCUTEIHHOCTH M B TEOPUHU KIACCHYECKOMH
mexanuku. Ha Puc.4 npusenena auarpamma cKopo-
CTEl, KOTOpPBIE ONMUCHIBAIOT MPOIIECCHI ABIDKCHHS JTyqa
CBE€Ta U MOJBM)XHOU CHUCTEMEI O'(X B Z'). [Ipoueccel
JIBYDKEHHS TTOKa3aHel Ha Puc.2.

—p
C=TH

Ve
XZ

Puc.4
Jluaepamma ckopocmeii

W3 37011 TEOpEMBI CleyeT, 4YTO CKOPOCTh 17)1\(’1% me-
pemenienns ny4a ceeta (MT) B HENOABMXHOM cHcTEMe
orcuéra O(X,Z) paBHa BEKTOPHOH CyMMe CKOPOCTH
«C» nBwkenus nayda cBerta (MT) B monaBwkHOW cu-
cremb orcuéta O (X,Z") M CKOPOCTH IBIKEHHS 1_5)(()' 7

MOABVMYKHOM CHCTEMBI OTCUETA O’(X | Z') B HEIOIBIK-
Ho#t cucteme otcuéra O(X, Z).

SMT — >0 _ oMT L =0
Vyz =CH Uy, SV y + Uy (6)
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IIpaBuna 3TOM TEOpeMbl pacHpoOCTpaHSETCS Ha
CJI0’KEHUE BEKTOPOB, OMHUCHIBAIOILUX MPOLECCHI, MPO-
UCXOJIAIINE B OJJHOH cucTeMe KOOpIUHAT.

B ¢dopmyie (6) mpon3BoIUTCs CIOXKEHHE BEKTO-
POB, KOTOpBIE OIKCHIBAIOT MIEPEMELIEHUS U CKOPOCTH B
pa3HBIX cUcTeMax oTcuéra. JTO NMPHBOAUT K abco-
JIIOTHO HEBO3MOXKHOMY PE3yJbTaTy.

3TO0 3HAYUT IpH JIFOO0H, OTIMIHOM OT HyIJS CKO-

pOoCTHU MEepEeMCUICHUA 17)(? MOJBMI)KHOM CHUCTEMBI OT-

Z
cuéta 0'(X,Z), ckopocts myua (MT) 17)“(4% B HEIMOo-
JIBIDKHOM CHCTEME 0TCUYETa CTAHOBUTCS OOJIBIIIE CKOPO-
ctu cBeta C.

Ho »T0 mportuBopeunt 3akoHaM npuponsl. Cko-
POCTh CBeTa SABJSIETCS KOHCTaHTOM, MOATBEPkKAEHHON
SKCIEPUMEHTANbHO U siBisiercs nocrynatom CTO.

W3 sTOro uccienoBaHUS MOXHO CHAENATh BBIBOJ!
CJIO’)KEHHE BEKTOPOB IMEpeMEIeHHsI U CKOPOCTed IMo-
JIBIDKHOM CHCTEMBI KOOPIMHAT C BEKTOpaMH IepeMe-
HICHUS U CKOPOCTSAMH MPOLIECCOB MaTEpUAIbHBIX Tel,
OPOUCXOJAIINX B TMOJBMXKHOM CHCTEMBI OTCYETA
0'(X,Z"), Henp3s NPOW3BOIMTH COTIIACHO MPaBHIAM
TEOPEMBI CIIOXKEHHs cCKopocTel. Takoit crmocob cioxe-
HUS IPOTUBOPEYUT 3aKOHAM MIPHPOJIBL.

VIMEHHO 3TOT cHoco0 CIO0XKEHHsS BEKTOPOB HPHU
CKOpPOCTH IepeMENICHU MaTepUAIBHBIX T U CUCTEM
oTcuéta ucnoip3oBanmu I'. MunkoBckui, A. [lyankape
u I'. JIopeHI| B CBOMX MaTeMaTHYECKUX MpeoOpa3oBa-
HUSX.

MBI HccaeIoBaIl JBIDKEHUS JIyda CBETa CO CKO-
pocteio C, Tak Kak CKOPOCTb CBETa HCIIONIB3YETCS B
npeobpazoBanmsix Jlopenma u CTO. s nBukeHUi
MaTEepHAIBHBIX TENI CO CKOPOCTSAMH MEHBIIUMH CKOPO-
CTH cBeTa, mnpeoOpasoBanus JlopeHma cBomiATCS K
OOBIYHBIM ypaBHEHHSM KJIACCHYECKOH MeXxaHWKH ['a-
nmunes, Hetorona u Kemnepa [1]. [7].

Takum 0Opa3oM 10Ka3aHO, YTO CKOPOCTH Mepeme-
IIEHUs MOJBMI)KHOM CHUCTEMBI OTCUETA HE BIIMSAET Ha
MIPOIIECCHI IBMKEHUS, IPOUCXOSIIIE B ATOM cucTeMe
IpH JTIOOBIX CKOPOCTSIX HepeMEeNIeHNs MOIBH)KHOH CH-
CTEMBI OTCUETA.

3TOT BBIBOJI OTHOCUTCS KO BCEMY JIHANa30HY CKO-
pocTeil IBMKEHUS MaTEpUAIIbHBIX TeJ B IPOCTPAHCTBE.

4. Hnaw3us U peaibHOCTH

ITokaxeMm, K KAKHM HECOOTBETCTBHUSIM TPHBOIST
MaTeMaTHYeCKHe MAaHMITYJISIIUN C HCKYCCTBEHHBIMH
MOHATUSAMH, BBEIEHHBIMH UYEJIOBEKOM, M PEaJbHBIMH
(hM3NIECKUMHU IPOLIECCAMHU.

OO6paTtrM BHHMaHHE, YTO MEPEMEICHNE MBI pac-
CMaTpHBaeM, KaK peajbHBIN (hH3WYecKuid mporecc, a
BpeMs M TeUEHHE BPEMEHH — KaK aOCTPaKITHIO, BBEAEH-
HYIO 4€JIOBEKOM AJIsI y100CTBA OMMCAHMUS TIPOIIECCOB.

Heo6xoanMoCTh B TaKUX MaHUIYJISALHAX MOSBU-
nack B KoHIE 19 Beka. B aToT nepuos Bpemenn Obun
MPOBEEHBI IKCIIEPUMEHTBI, PE3YIbTAThl KOTOPBIX, KaK
Ka3aJoch (PU3MKaM TOTO BPEMEHH, HEBO3MOXKHO OBLIO
OOBSCHHUTH 3aKOHAMH KJIACCHUECKOI MEXaHUKH.

BoeIxon u3 curyaruu, CIOXWBIIUHCS B (Qu3MKe,
IpesIoKWIM MatemMaTuku MunkoBckuli, Ilyankape u
Jlopent [4]. [5]. 3ameTum, 94TO OHU OBUTH CTOPOHHH-
KaM{ CyIIECTBOBaHMA MHPOBOIl cpersl — adwupa.

VIMEeHHO TmpeAcTaBICHHWE O CYIIECTBOBAaHHM 3¢upa
MIPUBENI0O MX K MBICIH O THIIOTCTUYECKOM BIIUSTHUU
s¢upa Ha TedueHHe BpeMeHH. VIMEHHO OHM, Marema-
THKH, HO He (DU3UKH, HAJENWIN BpeMs (DU3NUECKOMN
CYIIHOCTBIO U CBOMCTBaMU CyOCTaHIINH.

Hccnenyem MaTeMaTH4eCKyr0 popMy npeodpaso-
BaHMH KOOpAMHAT M BPEMEHH, NMpeIoxKeHHbIX [lyaH-
kape u JlopeHuem.

OO6pamaem BHIMaHHUE, YTO STH POPMYIIBI MaTeMa-
THKH IIPUMEHIIH JUTS OIIUCAHHS IPOLECCOB IBHKCHHS
MaTepHalbHBIX TEJI IPH CKOPOCTH OJIM3KOI MM paB-
HOM CKOPOCTH CBETA.

ITpn cxOpOCTAX ABWKEHUsS MaTepUaJbHBIX TeJl,
MHOT'O MEHBIIIMX CKOPOCTH CBETa, 3TH YPaBHEHHS CBO-
JSITCSL K OOBIYHBIM YpaBHEHHSIM KIIACCHUECKOI Mexa-
nuku ["anunest, Herotona u Kemepa.

Hccnenyem ypaBHenue Ilyankape u JlopeHua,
OITUCHIBAIONIEE IPOLECC MEPEMELICHUs IT0BHKHON
cuctembl koopauaaT O (X, Y, Z") B HemoaBmKHOI cH-
creme koopmurat O(X,Y,Z) m mpuBomsIiee, MO HX
MHEHHIO, K M3MCHCHUIO BPEMEHH B MOABWXHOH CH-
creme orcuéta O'(X,Y,Z") (dopmyna 7).
r;+¥ 1‘{+L§' t) -t Ty

C C 2 1 0

Tog=t, — by = = =

Vrl_gz JI_BZ V,fl_ﬁz \/1_82 (7)

IU"O'. fl _BZ = Tol (8)
B=2 ©)

Ty_,o—2TO JUIHTENIBHOCTD IIPOIECCa B HEMOABHK-
Holi cucteme orcuéra O (dhopmyia 8).
Ty — 9TO JUIUTENBHOCT TIPOLIECCA B ABMKYLIEHCS
cucreme otcuéra O (popmyia 8).

U3 3Tx MaTeMaTH4ecKuX npeoOpa30BaHMiA BRITE-
KaeT psAJl MPOTUBOPEUYUBBIX CIIEJICTBUM.

1. B mBmxymeiics cucteme orcuéra O Bpems 3a-
Mmenisiercs. CornacHo npencrasieHusM Ilyankape u
JlopeH1ia CKOPOCTh TEYEHUsI BPEMEHH B 3THX CUCTEMAX
oTc4éTa pa3IyHa U SBJIAETCS (QYHKIHEH OT CKOPOCTH
TepeMeIeH s TOIBHKHO# cicTeMbl O .

Kak 6p110 OKa3aHO paHbIle, CKOPOCTh ABISETCS
(yHKIHEH OT BEIMIHUHBI TIepEeMEIIeHIs (ApTyMEHT) BO
BpeMeHH. To ecTh, CKOPOCTh BTOPHYHA 110 OTHOLICHUIO
K TIepeMEeIIeHUI0 U BpeMeHu. [Ipon3Benena noamena
aprymeHTa (repemerenue) GyHkuuei (CKopocTs) .

Ho ckopocTb, Kak MOHATHE, HE MOXKET BIHUATH Ha
BEIMYMHY peajibHOTO TepeMelienus. B npupoze nepe-
MEILEHUE OTPe/IeNIsIeT BEIMYMHbI BDEMEHH U CKOPOCTH.

2. TIpeob6pazoBanus [Tyankape u Jlopenna npu-
BOIAT K M3MCHCHUIO MCTPUKH NPOCTPAHCTBA U BPEC-
MEHH.

[MpuBoaum dopmyny Ilyankape u Jlopenna mis
IpeoOpa3oBaHMsl METPUKH IIPOCTPAHCTBA U BEJIUYNHBI
nepemerieHus (popmyinal0), a Tak e MIKaJIbl BpeMEHN
B JIBIOKYIIEiics cucteme otcuéta O (dopmysa 11).
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X" + vt X'+ vt
Xy = s X2 = =X F X
Vi-8? Vi-B* (10)
t'+ vx,’ [c? t'+ vx,’ [c?
ty = > b= = = ty #t,
J1—p J1-p (12)

U3 st hopmyn cienyer, YTo BEIMYUHA TIepeMe-
IICHUS U METPUKa TPOCTPAHCTBA B ABIDKYIICHCS CH-
creMe orcuéra O 3aBHCHT OT CKOpPOCTH V TIepeMelIie-
HHS TIOABWKHON cHCTeMbI 0TC4éTa O B HEMOABHIKHOM
CUCTEME OTCUETA.

B peanbHBIX Tpormeccax MPUPOIBI IEpEeMEIIeHUE
MaTepUAIBHBIX TENl HE 3aBHCHT W HE OIPEIENIIeTCS
CKOpPOCTBIO TIEPEMEIICHUS MTOJBMKHON CHUCTEMBI OT-
cuéra, TaK KaK IMepeMEIICHHUS MaTCPHATBHBIX TEJ U TI0-
JIBIDKHOM CHCTEMBI OTCUETA IPOUCXOIST B PA3IMIHBIX,
HE3aBUCHMBIX CHCTEMAX OTCUETA.

CKOpOCTh TMEPEeMEIICHUS] MaTePUATIbHBIX TEl M
CKOpOCTb NepeMeEIECHUs TOABUKHON CUCTEMBI OTCUETA
TaK >K€ SIBJIAIOTCS HE3aBHCHUMBLIMU BEIHYMHAMH, TaK
KaK MpOIIECCHl MEPEMENICHHUS MPOUCXOIST B pasiIid-
HBIX, HE3aBUCUMBIX CHCTEMAX OTCYETA.

Taxyro ke MaTeMaTHYECKYIO TIOJMEHY apTyMEHTa
(Bpems) ¢pyHKIHEH (CKOpOCcTh) pom3Benu [lyankape u
Jlopenn B popmyre (10) m (11).

U3 a0t hopMyIiBl CIEIyeT, 4TO BpeMs — HCKYC-
CTBCHHBII MapaMeTp, abCTpaKIus, MCHICTCS KakK hu3u-
4ecKast CYIIHOCTh B 3aBHCUMOCTH OT UCKYCCTBCHHOTO
mapameTpa CKOPOCTH MABIIKCHHS VU MOJBHKHOW CH-
CTEMBI KOOpJIMHAT 0.

XoTs paHee ObLIO JOKa3aHO, YTO CKOPOCTh U BCe-
r/1a BTOPHYHA [0 OTHOIICHHIO K TIEPEMEIICHHIO U JITH-
TENBHOCTH 3TOTO TIEPEMETICHHS.

OO0parmmaemM BHIMaHHE Ha KOMIIOHEHTHI ()OPMYJTBI

! 2
(7):3up=7.

Bripaxenue 1%1 BBenieHO B Gopmyny (7) u (11)
JUIIB 1L TOTO, 9TOOBI 0TOOpa3uTh BpeMs (t, t,, t'1,
t'z) U SIBIIICTCS YHCTO MAaTEeMaTHICCKUM TIPHEMOM.

IIpoussenenue vx; SIBJISIETCS. MATEMATHUECKOMN U

(u3rueckoi GECCMBICIHIICH Ta)Ke C TOUKHU 3PEHUS pas-
2 2

M M M
MEPHOCTU — - CM = — . PaSMepHOCTL — HC NUMECT
cex cex cex

(1)I/ISI/I‘ICCKOFO CMBICJIA.
2

Beipaxenue f3 = Z—Z TaK ke SBIETCS MaTeMaTnye-
CKOW M (Qu3nUecKol OecCMBICIUIICH. Z—Z — 3710 Oe3pas-
MepHas BennurHa. OHa BBeJIeHa Kak CIOco0 BBIpaxe-
HUSI YUCEJI OT HYJIS J10 €JMHUIIBI B TOJKOPEHHOM BBIpa-
JKESHUH.

[Tpu BemMUUHE CKOPOCTU V = C, TO €CTh MPH CKO-
POCTH JBIDKCHUSI MaTepUalibHBIX TeN PaBHBIX CKOPO-
CTH CBETa, MOJAKOPEHHOE BBIPAXKEHHUE, TO €CTh 3HAMe-
HaTellb, CTAHOBUTCS PABHBIM HYJIIO.

Marematiyeckrie BBIPOKEHHUsS Uil KOOPAHHAT U
BPEMEHHU ISl MaTepHaJbHBIX TelN, ABHXKYIIUXCS CO
CKOPOCTSIMH CBETa, TEPSIOT (PU3NUECKUI CMBICII.

Ha ocHoBanum mnpuBenEHHON aprymMeHTanuu
MOXHO CJIeTIaTh BBIBOJ, YTO MPeoOpa3oBaHus KOOPAHU-
Hat ¥ BpeMmeHH (popmyna 10) u (popmyna 11) sBs-
I0TCS YUCTBIMM MaTeMaTHYeCKUMH MaHUITYJISHIMHI

IUISL OTIMCAHUSI HE CYIIECTBYIOIMX (DU3MUECKHUX IPO-
LIECCOB.

IIpuBenEHHBIN aHAIN3 HE SBISETCS KPUTUKOU re-
HUaIbHBIX MaTeMaTukoB [lyankape u JlopeHia.

ITyankape u Jlopenn B cBoux paboTax oTpasmwin
COCTOSIHUE TIPEJCTaBICHUH (PU3HKOB TOTO BPEMEHH O
(du3MYeCcKOil KapTUHE MHPA.

OKcnepuMeHTaNbHbIE JaHHbIE, MOJIyYeHHbIEe (u-
3WKaMH TOTO BPEMCHH, OBUTM HE MOHSTHI M HEpa-
BHJIBHO HHTEPIIPETUPOBAHBI.

B nampHelimeM KOHBIOHKTYpHBIE COOOpaKCHUS
3aKPEIIIIN 3TH 3a0Ty’KICHUSI Ha JJONTHE TOBI.

Taxum 06pa3om, MOXKHO c(hOpMyITHUPOBATE CIIEITY-
IOIIHE BBIBOBI:

1. Bpems — 3TO yJaa4yHbIH HCKYCCTBEHHBIH Mapa-
METp, YCJIOBHOE IOHATHUE, CYILECTBYIOIIEE TOJIBKO B
BOOOpaXXCHUU YeI0BEKa U BBEJEHHOE UM JUIs OTpene-
JICHUs AJIUTENBHOCTU INPOLECCOB, TO €CTh MHTEpBaia
MEXAY PEaNTbHBIMH COOBITUSIMH, MPOMCXOASIINMH B
MIPUPOJE.

2. Maremaruueckas MOJEINb, MPEIOKCHHA U
pa3paborannas [lyankape, JlopeHeM 1 MUHKOBCKHM
U HCIOJb30BaHHAs B TEOPHH OTHOCHUTEIBHOCTH ODWH-
IITEiHA, ONMMCHIBAET HE CYIIECTBYIOMINE MpeoOpa3oBa-
HUS HE IPOUCXOMSIIUE B PEaTbHOCTH.
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Abstract

um. JI.H. Toncmozoy, 2.Tyna, Poccus

The article is devoted to the study of the psychological well-being of students with disabilities in the educa-
tional environment of the university. A diagnostic program aimed at studying the psychological well-being of
students with disabilities is presented and substantiated. The article presents the results of the research according
to the methodology "Questionnaire" Scale of psychological well-being "by K. Riff", describes the peculiarities of
psychological well-being of students with disabilities.

AHHOTAUUA

Cratbs IIOCBsAIIEHA UCCIICJOBAHHUIO IICUXOJIOTHYCCKOI'O 6J'IaFOHOJ'Iy‘II/I$[ CTYACHTOB C MHBAJIMTHOCTBHIO B 06pa—
30BaTEIBLHON Cpeac Bysa. Hpe,I[CTaBJ'IeHa 1 000CHOBaHA JAUATrHOCTUYECCKasA NporpaMmma, HalpaBJICHHAA HAa UCCJIC-
JOBAaHHEC IICUXOJIOTHYECKOI'O 6HaFOHOHy‘II/I$I CTYACHTOB C MHBAJIUAHOCTBIO. HpeZ[CTaBJ'IeHLI PE3yabTAaThl UCCICI0-
BaHUs 11O METOAHUKE «OHpOCHI/II( «lIIkama MCUXOJIOrHIECKOTO 6J'Ial"01'IOJ'Iy‘II/I$[» K. PI/I(I)(i))), OITMCaHbl 0COOEHHOCTH

ICUXOJIOTHYCCKOT'O 6nar0n0nqu{ CTYACHTOB C UHBAJIUJIAHOCTBIO.

Keywords: psychological well-being, students with disabilities.
KiroueBble ¢JI0BA: ICHXOIOTHYECKOE 6narononyqne, CTYACHTBI C UHBAJIMJTHOCTBIO.

B cBsi3u ¢ yBenMUeHHEM B YHHBEPCHUTETaX KOJIH-
9YecTBa CTYIEHTOB C HWHBAIWIHOCTBIO, YPE3BBIYANHO
aKTyaJIbHOI CTAHOBUTCS MTPOOIIEMa IICHXOJIOTHIECKOTO
Gnaronoydus y JaHHOH KaTeTOPHH JIUIL.

JUis coxpaHEHHsI M YKPEIIEHUsI INCHUXMYECKOTO
3JI0pPOBbsI OCOOEHHO Ba)XKHO IEPEXHUBAHHUE OJIarornoiy-
yus. LleHHOCTD olnyIeHust 6Jaronoaydust Uit ICUXH-
YECKOr0 3/I0pOBbsI OUEHB CylleCTBeHHA. biaronomny4dne
ABJsIeTCs 0a30BBIM (DEHOMEHOM 310pOBbS JINUHOCTH.
MHorue OTeueCTBEHHBIE M 3apyOE)HbIE HCCIIEIOBa-
TEJIU CUUTAIOT, YTO OAHOM U3 BaXKHEUIINX KaTeropui
3]I0POBBSI ABIAETCS NCUXOJIIOTMYECKOE OIaronoryJue.

HcToku ncene1oBaHus ICUXOJIOTUIECKOro 6aro-
MOJYYHs KaK CaMOCTOSITEIbHON KaTeTOPHUH COCTABHIIH
pabots! H. Bpan0ypHa. OH BBe OHSATHE «IICUXOJIOTH-
yeckoe OJaronoydyde» W TPHUPABHAI K MOHSITHSAM
«CyOBEKTHBHOE OIIYIIEHHE CUACTbs» M «oOmias yno-
BIETBOPEHHOCTb JKU3HBIO». [loA NCHUXOIOrHUECKUM
6yaronoydneM OH MOHUMAET COOTHOLIEHHUE MOJI0XKH-
TENIBHBIX U OTPUIATEILHBIX ap(eKTOB, BOSHUKAIOIINX

B OTBET Ha COOBITHS OKpYXKaIoIIeH cpensl, OanmaHC
MEXIY IBYMsI KOMIUIEKCAMH SMOIMH, HAKOTUIEHHBIX
Ha MPOTSDKEHUH Beelt sku3Hu [ 1].

[Monm mCUXOIOTHYECKAM ONAaromoayYreM ITOHH-
MalT TapMOHHYHOCTh IICHXHYCCKHX IIPOIECCOB U
(G yHKUHH, OUTYIIEHUE [IEIOCTHOCTH, BHYTPEHHETO paB-
HoBecus [3].

HccnenoBanueM TICHXOIOTHYSCKOTO OJIaromoiny-
yust cryneHToB 3aHumanuch JLIO. Koszpmuna, T.IL
VYcranna, A.Jl. LBetkoBa u np. [4; 8]

[TpobnemMbl TICHXOJIOTMYECKOTO  OJIaromoyduns
CTYACHTOB C HHBAIMAHOCTHIO OTPAXKEHHI B Tpyaax B.3.
Kanrtopa, FO.JI. IIpoexra, M.I'. Kymsmkoir, M.C.
MenbankoBoi, JI.A. Ocbmyk, M.A. OquHIIOBOH, U Ap.
[2; 5; 6]

Y4uTBIBas, YTO AJIS CTY/ACHTa C WHBAIUIHOCTHIO
caMm (aKT TOro, 4TO OH O0YyYaeTcsi B YHHBEPCHTETE,
“MeeT 0c000e 3HAYCHUE U BRI3BIBACT CHIILHBIC MICPEKH-
BaHUsI, ICUXOJOTHYECKOE OJIaronoiay4ne TpedyeT Tiia-
TEJILHOTO U3y4YCHHS Y JAHHOW KaTEerOpUU CTYIICHTOB.
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[Tpu monbope TUarHOCTHYECKON TPOTpaMMBbI JIJIs
WCCIICIOBAaHMA TICHXOJIOTHYECKOTO ONaromonydus y
JIAHHOW KaTeropuu CTYJIEHTOB 32 KPUTEPUAIBbHYIO OC-
HOBY MBI B3SJTU COCTABJISAIOIINE, BblAeNeHHbIe Kapon
Pudd: ynpasieHnue okpyxaroriei cpeou, )KU3HEHHbIS
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CTaBHJIM OCHOBY MeToquku «Onpocuuk «lllkana mncu-
xonoruueckoro onaromnonyqns» K. Pudd» [7].
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Puc.1 BblpanceHHOCWlb wKaju ncuxojiocud4ecKkoco 6]16120110]1))’{1/{}1 cmydenmoe C UHBANUOHOCTBIO

Wzydenue ypoBHS IICHXOJIOTHYECKOTO OJaroro-
JMY9Hs Y UCCIEAYEMOH TPYIIIBI CTYICHTOB C HHBAIU/I-
HOCTBIO TOKa3ajio, YTO OOJblle TMOJOBHHBI U3 HHX
(70% cTyneHTOB) MMEIOT HHM3KHE 3HAUEHHS IO IMapa-
METpPY LEJH B XKU3HU. DTU CTYICHTHI HEIOBOJILHBI CO-
00ii, CBOMMHU JTUYHOCTHBIMU KaueCTBaMU; HE BEPST B
CBOM CHJIBI, HEJIOOLIEHUBAIOT BO3MOYKHOCTH, HETATUBHO
OIICHUBAIOT Ce0s5 U CBOIO JKU3Hb, 00CTOSITEIBCTBAMH H
OecCHIIBHBI UTO-TH00 U3MEHHTH B CBOCH JKM3HU. JIumb
10% CTyZEeHTOB C MHBAJIMIHOCTbIO MMEIOT BBICOKUE
nokazarenu u 20% CTyIeHTOB UMEIOT HOpPMaTHBHbBIE
MOKa3aTeNH 110 JAaHHOM IIIKaJje, YTO TOBOPHUT O TOM, UTO
UCTIBITYEMBIE HMEIOT [ENb B )KU3HU M YYBCTBO HATIPaB-
JICHHOCTH; CYUTAIOT, YTO MPOIILIOE U HACTOSIIEE UMEET
CMBICIT; IPUCPKUBAIOTCS YOCIKICHUH, KOTOPBIC SIBJISI-
FOTCSI ICTOYHUKAMU TIEJIU B KHU3HHU.

Y 60% wuccaenyemMblx CTYACHTOB C WHBAJIHMIHO-
CTBIO HE CKJIJILIBAIOTCSI TIO3UTHBHBIE OTHOIIEHHUS C
OKPYXAIONIMMH, YTO XapaKTepU3yeT UX KakK JIIOJCH,
MMEIONINX OTPaHUYCHHOE KOJMYECTBO JOBEPUTEIb-
HBIX, OJIM3KUX OTHOIICHHM, CIIOXKHOCTH B MIPOSBICHUN
TEIUTIOTHI, OTKPBITOCTH B OOIIIEHUH, HETOTOBHOCTh UATH
Ha KOMIIPOMHMCC AJIs1 IOJAEP KaHUsI OTHOLIEHUH, U BO3-
MO>XHO, TOSTOMY OIIYIIAIOIIUX COLUAJIBHYIO H30JIs-
mro U ppycrpupoBaHHocTh. 40% wHcciemyeMbIx
UMEIOT CpeTHU OaJiy, T.e. HOPMATHUBHBIN TIOKA3aTelb,
YTO XapaKTepU3YeTCs] HAIWIUEM YJOBJIETBOPUTEIb-
HBIX, JIOBEPUTENBHBIX OTHONICHHH C OKPYKAIOUTUMHU,
OHH 3a00TATCA 0 OIAaroNOIyYNH JPYTUX; YMEIOT Colle-
pEeXHUBaTh, TOHUMAsI, YTO OTHOIICHUS MEXIY JIFOJAbMH
CTPOSITCS HA B3aUMHBIX YCTyNKaX. BBICOKOTO Mmokasa-
TeJsl 10 JAHHOMY MapaMeTpy He BBISIBICHO.

Her omymenus ynpasnenus cpenoit y 40% wuc-
CJICIlyEMBIX, YTO TOBOPHT O CIIOKHOCTH B OPTaHU3aINHI
MTOBCETHEBHOI NIEATEIBHOCTH, OLIYIICHHE HEBO3MOXK-
HOCTH KOHTpOJA 3a mpoucxoasmuM. HopmatuBHbie
(40% ctynentoB) u Boicokue (20% CTyIEHTOB) MOKa-
3aTeny IO JTAaHHOMY MapaMeTpy CBUAETENbCTBYIOT O
TOM, YTO JJAHHBIE CTYJICHTHI 00JIa1af0T BIACTHIO YIIPaB-
JICHUSI OKpY)XeHHeM, d3(PEKTUBHO HCIONB3YIOT Mpej-
CTaBJIAIOIINECS BO3MOKHOCTH.

[t GonbIneil MOIOBUHBI MCCIIEAYEMBIX CTYISH-
TOB (60% CTYyIEHTOB), ¢ HU3KUMH IOKA3aTEISIMH IO
rapameTpy JMIHOCTHBIM POCT, XapaKTepHO OCO3HAHNE
OTCYTCTBUSI COOCTBEHHOTO Pa3BHUTHs, OHU HE HCITBITHI-
BalOT YYBCTBA YJYYIICHHUS MM CaMOpEalM3aliH, Hc-
MIBITHIBAIOT CKYKY M HE UMEIOT HHTEepeca K KHU3HH, OIIy-
LIAI0T HECTTIOCOOHOCTD YCTaHABJINBATH HOBBIE OTHOLIE-
HUS WIN W3MEHHTh CBO€ moBeaeHue. OcTailbHBIE
ctyznentsl (10% - Beicokue nokazatenu u 30% - HOp-
MaTUBHBIE TIOKa3aTenn) 00JafaroT YyBCTBOM HeEIpe-
KpAaIaIoMIerocs: pa3BUTHSA, BOCIIPHHUMAIOT ce0sl «pac-
TYLUMI, UCIBITBIBAIOT YYBCTBO PEAIU3ALUU CBOETO
TIOTeHIMAaNIa, HAOII0Jaf0T YIIyUIlIeHns! B cebe U CBOMX
JEUCTBUSX C TEUCHUEM BPEMEHH; U3MEHSIOTCS B COOT-
BETCTBUH C COOCTBEHHBIMH IIO3HAHUSIMH U JOCTH)KEHH-
SIMH.

ITo mokazaremnto camonpuHsTie 50% CTYIEHTOB C
MHBAIAAHOCTHIO Habpaiy HU3KHUE OalIbl, YTO TOBOPUT
0 HEIOBOJBCTBE COOOW, pa30yapOBaHHUU COOBITHUSIMH
CBOETO MPOIUIOr0, OHW HMCHBITHIBAIOT OECIIOKOWCTBO
I10 TIOBOTy HEKOTOPBIX JINYHBIX KAaUE€CTB, JKENAI0T OBITh
HE TeM, KeM OH WJIM OHa SBIIAOTCS. OCTalbHBIE HCCiIe-
nyemble uMmeroT Boicokue (10% cTyneHToB) M HOpMa-
tuBHbIE (40% CTYyAEHTOB) MOKa3aTeIH. ITO TOBOPUT O
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MO3UTHBHOM OTHOILIEHHUH K ce0e. DTH CTyJCHTHI 3HAIOT
Y IPUHAMAIOT PA3JIHMYHbIE CBOM CTOPOHBI, BKJIFOYAs MO-
JIO)KUTEJbHBIC M OTPULIATEIIbHBIE KaYeCTBa, IIO3UTHBHO
OLIEHUBAIOT CBOE MPOILJIOE.

Camble BBICOKUE 3HAUEHUS B JJAaHHOI TpyIIe BbI-
SBJICHBI 110 mapaMeTpy aBToHOMHs (50% cTyneHTOB)
9TO XapaKTepU3yeT PECIOHACHTOB KaK CaMOCTOSATEIb-
HBIX U HE3aBUCUMBIX, CIIOCOOHBIX MPOTUBOCTOSTH IO-
IBITKAM COLMyMa 3aCTaBUTh AyMaTh M JEHCTBOBATH
OIIPEZICTICHHBIM 00pa3oM; CaMOCTOSTEIBHO PETYIIH-
PYIOT COOCTBEHHOE TIOBEICHNE; OLICHUBAIOT CeOs B CO-
OTBETCTBHM C JIMYHBIMH KputepusiMu. CTyIeHTHI,
HaOpaBmue HU3kue O6amisl (50% CTyaeHTOB) AEMOH-
CTPUPYIOT HAJIM4KE 3aBUCUMOCTH OT MHEHUI! U OLIEHOK
OKpYXXaIOIINX; B NMPUHATUM Ba)KHOTO DPELICHHs, Kak
MPaBUJIO, TTOJIATAIOTCS] HA MHEHUE JIPYTHX.

B pesynbrare uccnenoBanus ObUIO BBISIBICHO, YTO
GONBIIMHCTBO H3y4aeMbIX CTYAEHTOB C HMHBaIMIHO-
cTbio (60%) XapaKkTepu3yrTCsi HU3KUM YPOBHEM ICH-
xosorpgeckoro Omaromonydusi, 20% — cpegHuM U
Bcero vk 20% — BBICOKHM.

AHanu3 pe3yiabTaToOB MOKA3bIBAET, YTO CBOE TCH-
XOJIOTHYECKOE OJIaroroiyyne CTyACHTHI ¢ HHBAINUAHO-
CTBIO CBSI3BIBAIOT C TAKUMHU (pAKTOPAMH, KaK « ABTOHO-
MUS» U «YTIpaBICHUE CPEIOW», T.€. OHM LICHAT HE3aBH-
CUMOCTb U OIpENENICHHYyI0 CBO0OOAY B  CBOHX
neiicTBusX. JlaHHbIe (DAKTOPbl MMEIOT HAMOONBIINI
yZAEJIBHBIN Bec B 001IIeH CTPYKTYpe ICUXO0JIOTHIECKOT 0
Graromnory4us.
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Abstract

2. Kasanw, Poccus

The article presents the results of a study of the physico-chemical and rheological properties of oils of various
origins and shows that under electromagnetic influence, significant changes in the properties and composition of
different types of crude oil can occur, which is capable of relaxation and restoration to its original state after a

certain time
AHHOTAN NS

B craThe npHBeeHbI pe3yabTaThl UCCIEOBAHHUS (PH3UKO-XUMUYECKUX U PEOJIOTHUECKHX CBOWCTB Hedreil
Pa3NIUYHOrO MPOUCXOMKACHUS U IOKA3aHO, YTO MPH AIEKTPOMArHUTHOM BO3AECHCTBUH MOTYT IPOUCXOJUTH 3HAYHU-
TEJIbHbIE N3MEHEHUSI CBOWCTB M COCTaBa Pa3HBIX BHJOB HE(QTSIHOTO CHIPbsI, KOTOPOE CIIOCOOHO K peNlakcanuy u
BOCCTAHOBJICHHUIO K UCXOJAHOMY COCTOSIHHUIO 10 MCTEYCHMIO OIIPEAEICHHOIO BPEMEHHU

Keywords: oil, physico-chemical and rheological properties, component composition, wave action, electro-

magnetic treatment, relaxation.

KoaioueBble ciioBa: HedTh, Pr3MKO-XUMHYECKHE U PEOJIOTHYECKUE CBOMCTBA, KOMIIOHEHTHBII COCTaB, BOJI-
HOBOE BO3JEHCTBHE, JIEKTPOMarHuTHas 00paboTKa, pernakcanus.

Jlomst 1oOBIYM TSXKENBIX ¥ BBICOKOBS3KUX He(TeH
C K&XIBIM TOJOM BO3pacTaeT BO MHOTHX PErHMoHax
Poccun. Bmecte ¢ Tem, npopoimkaercst pa3paboTka 3a-
Jexel ¢ BhICOKONapadMHUCTEIMU HeTAMU. Bricokas
BSI3KOCTh M IFIOTHOCTH, BBICOKOE COZieprkaHue napadu-
HOB U CMOJIUCTO-ac(aJbTEHOBBIX COCIMHEHHH CyIIie-
CTBEHHO 3aTPYJIHSIOT IMPOLECCH TPAaHCIIOPTUPOBKHU,
MOATOTOBKU U MEpepabOTKH TAKOTO YTrIIEBOJAOPOIHOTO
CBIPBSI.

Ha mpoTspkeHHr MHOTHX JIET pa3jIndHbIe YIEeHBIE
M UCCIIeIOBATENH yICIIOT 0c000e BHUMAHHE pa3pa-
0OTKE BOJIHOBBIX TEXHOJIOTHH C IIEJIHI0 BO3AEHCTBUS Ha
YTIEBOIOPOAHBIE BUABI CHIPHS, IPU 3TOM J0OHBasCh
YIIy4IIEHUS! PEOJOTHIECKHUX MTapaMeTpoB, HU3NKO-XH-
MUYECKUX CBOMCTB U SKCILTyaTallHOHHBIX XapaKTepu-
CTHK, TPAHCIIOPTUPYEMBIX TI0 MarucTpajibHbIM TPyOO-
npoBosam Hedreid. [Tonck HOBBIX 3P PEKTUBHBIX CHO-
co0OB ¥  METOMOB  TMOBBINIEHHUS  TEKy4eCcTH
BBICOKOBSI3KMX HE(PTSHBIX JUCIEPCHBIX CHCTEM, B TOM
YHCIIe TIPU AJIEKTPOMArHUTHOM BO3/I€HCTBUH, OCTAETCS

aKTyaJIbHOM 3aj1ayeil IpU UCCIIEIOBAHUM U U3MEHEHUU
CBOWCTB NMPOIYKIHU HEPTAHBIX CKBAKHUH.

B HedTsiHO# oTpaciu Bce Oojbliiee NPUMEHEHUE
HaXomAT ciabo HHEPreTHYECKHUE METOJBI, pealu3ye-
MBI€ Ha OCHOBE (PM3MUYECKUX MPUHITUIIOB: JICKTpUYIC-
CKHUX, JIEKTPOMArHUTHBIX, PaJUAalIMOHHBIX, aKyCTHYe-
CKHMX, MUKPOBOJIHOBBIX, BUOPallMOHHBIX. DJIEKTpOMar-
HUTHAas TEXHOJOTHUS, C TOMOIIBIO KOTOPOH MOXHO 0e3
3aMETHBIX BHEIIHUX YHEPreTUUECKUX 3aTpaT UM C UC-
MTOJIb30BaHNEM BHYTPEHHHUX PE3epPBOB BEIIECTBA IEpe-
CTpamBaTh €ro CTPYKTYpy, SIBISETCS HamOojee mep-
CIEKTHBHBIM B BHJy €r0 3KOHOMHUYHOCTH, 3((HeKTuB-
HOCTH MU JOOCTYIHOCTH. Hcnons3oBanue TEXHOJOTHH
AJIEKTPOMArHUTHOW 0O0pabOTKH TIO3BOJISIET 32 KOPOT-
KHHA TPOMEXYTOK BPEMEHH [JOCTHYb 3HAYUTEIBHOIO
YPOBHS pa3pywIeHus] CTPYKTYPbl HE(QTSIHBIX IUCIIEp-
CHI ¥ MOJEP>KUBATh STOT YPOBEHb B TEUEHUE HEKOTO-
pOro BpeMeHH C He3HaYMTEIbHOH penakcanueit [1-2].
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B nmanHol pabote I yaydIICHHs] PEOJIOTHYIC-
CKUX XapaKTEPHUCTHK He(Tell pa3TuIHOTO MIPOUCXOXK-
JIeHUs] IPUMEHEH anmapat ¢ BuxpesbiM cioeM (ABC),
CIIOCOOHBIN TE€HEPHPOBaTh AJIEKTPOMAarHUTHHIE KOJle-
6aHus pa3HON YaCTOTHI U UHTEHCUBHOCTHU U OCYIIECTB-
JISITh aKTHUBAILUI0 OPTaHUUECKUX COECJUHEHUHN U HeyT-
JIEBOJOPOAHBIX KOMIIOHEHTOB, BXOJSIIUX B COCTaB
HEe(TSHOTO CHIPBS.

A WMEHHO, TIPOBENICHBI MCCIECIOBAaHMSA 110 JJIEK-
TPOMarHUTHOHM 00paboTKe Tpex mpob HedTeit pa3mmd-
HOHM TPUPOJBI IPOUCXOKICHHS, TOATOTOBICHHBIX AJIS
JlalbHEWIIEH TPaHCIOPTUPOBKU IO MArucTpajbHbIM
TpyOonpoBogaMm. IIpobGa mepBoit HedTH ABILNIACH
HanOonee TpeACTaBUTENbHON Ui HedTed cpeaHei

IJIOTHOCTH, C HEBBICOKOH JI0JIei cMoT, achalbTCHOB U
napapuHOB; BTOpas HePTh — TSHKEION, MIIOTHOCTD KO-
TOpOW OYEHBb OJNM3Ka K eAuHHUIE. Bropyro mpoly cie-
JIyeT 0XapaKTepU30BaTh KaK BEICOKOCMOJIUCTYIO U BBI-
COKOBs3KYI0. TpeThio mpo0y He(hTH OTIINIAIIO BEICOKOE
coJiepkanue napaduHOBBIX coeuHeHn — 6oee 20 %
Macc. HecMOTpst Ha He BBICOKYIO JOJII0 CMOJIMCTO-ac-
(aNbTCHOBBIX BEIIECTB, IUIOTHOCTh TPEThEH MPOOKI
OKazajach JOCTaTOYHO BeICOKOH. ITo Bceit BHAUMOCTH,
CBSI32HO ATO C HAJIMYHMEM BBICOKOMOJIEKYIISIPHBIX U TY-
TOIUTaBKHUX NapapuHOB, TAK KaK TEMIepaTypa 3acThIBa-
HUs He(pTH MMena 3HaueHne +26 °C. Ou3nKo-XuMude-
CKHe CBOICTBa 3THX HedTel NpruBeAeHH B Tabnmme 1.

Tabiuma 1
Du3HKO-XUMHYECKHUE CBOicTBA HedTell
No i/t IlokasaTenn En. uzm. Ne 1 Ne 2 Ne 3
1 ITnotHOCTH MpH 20 °C Kr/m3 863,3 940,2 953,2
2 Temmeparypa 3acThIBaHHUS °C -14 -16 +26
3 CopnepxaHue MEXaHUUYECKUX IpUMecer % Macc. 0,0091 0,0210 0,0024
4 ConeprxaHue BOJBI % Mmacc. 0,064 0,034 OTCYTCTBHE
5 CosiepkaHue cephl % Macc. 0,87 1,33 0,31
6 Conepxkanue acarbTCHOB % Macc. 3,19 6,93 0,80
7 CosiepkaHue CMOJ % Macc. 8,22 18,37 3,42
8 Conepxanre napadhuHOB % Mmacc. 6,94 1,24 22,11

B mpouecce u3ydyeHHs BOJIHOBOTO BO3JEHCTBUSA
YCTaHOBJIEHO, 4YTO 3JIEKTPOMAarHuTHas o00paboTka
(BMO) sBisteTcs BecbMa CENEKTUBHON MpPU PaccMOT-
PEHHUU BO3MOKHOTO M3MEHEHMS PEOJIOTMYECKHX Mapa-
METPOB, (PU3NKO-XUMHIECKUX CBOMCTB M IKCILIyaTa-
IIMOHHBIX XapaKTEPUCTHK HCXOZHOTO HE(TSHOTO ChI-
PBbsI M TO3BOJISIET TOOUTHCS 3HAUUTEIHHOTO YITYUIICHUS
BSI3KOCTHBIX CBOWCTB M30MPATENbHO U HCKIIIOUHUTEIHHO
B OTHOILIEHNH NapaduHucToit HedTH. B X018 HMCccneno-
BaHWH OBUIM yCTaHOBJICHBI ONTHUMAJbHBIE PEKMMHbIE
MapaMeTpsl, MO3BOJIIONINE JOOUTHCS MAKCUMAIbHOTO
YIy4dIIeHUs PEOoJOTMYECKHX CBOHCTB HedrTel, a
HMMEHHO — 3TO: HalpshKeHHe nepeMeHHoro Toka 380 B
¢ yactoToit 50 I'11; Bpemst akTUBaIK 5 MUHYT B CTaTH-
YECKHUX YCIIOBHSIX.

Jus onpenencHus BO3MOXHOCTH TPaHCIOPTH-
POBKM 00paOOTaHHON 3JEKTPOMATHUTHBIM BO3JIEH-

46,5

BA3KOCTE, 1), MITa ¢

45

CTBUEM He(i)TI/I Ha JaJIbHUE pacCTOAHUA TI0 Maru-
CTPAJIbHBIM TPYOOTPOBOAAM HaMH OBLIM MPOBEACHBI
HCCJIEIOBAaHMsI OLIGHKU I10 BO3MOXXHOH perakcaiuu
HedTei. MccnemoBanus MPOBOAMWIMCH ¢ 3 mpodaMu
HedTel, 00paboTaHHBIX B 30HE 3JIEKTPOMATHHUTHOTO
0JIsl, B HOMHHAJBHOM pPEXUME — 5 MHH aKTHBAIlUH C
qactoTor Toka 50 I'm.

OreHKa BO3MOXKHOH pellakcallid — BO3Bpara -
HAMHYECKOW BSI3KOCTH aKTHBHPOBAaHHOU He(TH K 3Ha-
YeHMSIM, UMCIOIUM NAaHHOCTH JUII UCXOJHOH HE(TH,
nokasaa, 4yTo nporecc OMO, Kak ¥ BO MHOTHX IPYTHX
CIy4asix BHEIIIHEr'O BO3/ICHCTBUS Ha CTPYKTYpY Heds-
HOH JAHUCIIEpCHOM CHCTEMBI, 0€3yYCIIOBHO, UMEET MECTO.
OtHocutenbHo HedTr mpodsl Nel (puc. 1) crano oue-
BUJIHBIM, YTO 3a Mepuo 16 qHel cTaTHYecKoro XpaHe-
HUSl JTWHAMHAYECKAs BSI3KOCTh W3MEHIJIACH HE3HAYH-
TEJBHO.

60 70 80 90 100

CropocTs caBnTa, DI, ¢!

Puc. 1 — Hzmenenue ounamuueckoil ssiskocmu npoowi nepmu Ne 1, noosepenymoii SMO:
1 —uepes I denv,; 2 — uepes 16 onetl

Oopa3zen mpoOsr Hedtr No2 (puc. 2) okazaics Ooyiee OABEPKEHHBIM PElaKCallii B YKa3aHHOM IEPHOJIC
BPEMEHU CTaTHUYECKOT'O XPAHEHUS ITOCIIE H3MEPEHHS BA3KOCTH.
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CxropocTh caBHra, DI, ¢!

Puc. 2 — Hzmenenue ounamuueckoti easxocmu npobwl Hegpmu Ne 2, nodsepernymoii IMO:
1 — uepes I denv; 2 — uepes 16 oneli

Heckonbko HMHYIO 3aKOHOMEPHOCTb CIEAYeT OT-
METHTh B OTHOIICHUH napadpuructon Hehtu N3 (puc
3.), y KOTOpO# 3a TaKkoii e Mepruo]l BpeMEHH BSI3KOCTh
noBsIcuiach ¢ 56 10 209 mlla-c mpu ckopocTH ciBura
100 c¢. Kak BumHO, y Bcex He()Tel IPOMCXOMUT Ya-

CTUYHOC BOCCTAHOBJICHHUC TICPBOHAYAJIBHBIX CBOICTB
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MO0 BSI3KOCTH, HO BIIOJHE MPUEMIIEMOE, YTOOBI PEKO-
MEH/JI0BaTb BO3MOXXHOCTb TPAHCIOPTUPOBKH HETs-
HOW MPOIYKUUU MO MarucTpajgbHBIM TPyOONIpOBOAaM
nipu Temneparype 20 °C 6e3 kakux-JIu0o0 TOMOTHATEIb-
HBIX TEXHOJIOTHYECKUX OIEPALIMi 1 OTICPATUBHBIX BME-
[IATENbCTB, HAIPUMED, [IyTEBOTO HArPEBa.

0 10 20 30 40

50 60 70 80 20 100
CropocTs csHra, D, ¢!

Puc. 3 — Hsmenenue ounamuyeckotl és3xocmu npobuol nepmu Ne 2, nodsepernymoii IMO:
1 — uepes 1 denn; 2 — uepes 16 oneil

s 6onee moapoOHOTO MPEACTABIEHUS O Pellak-
carMy HauboJiee MOJBEPKEHHOW B CTOPOHY yJIydIlle-
HUSI PEOJIOTHYECKUX CBOWUCTB Hedtu Ne3, akrtuBupo-

BaHHOH 1pu gactote 50 I'11 1 BpeMeHH 3JIeKTPOMarHuT-
HOU 00pa®OTKK 5 MHH, OBLIH ONpPEIS/ICHBI TeMIIepa-
Typa 3aCThIBAHHS U IIOTHOCTH 3TOW HE(TH 3a IEPUO/T
BpEMCEHU XpaHeHus 16 gHel (cM. Tabmuma 2).
Tabmuma 2

Penakcauus cBoiicTB npo0bl HedTu Ne 3 3a 16 nHeid

Jenb Temmneparypa 3acteiBanus, °C I110THOCTB, KI/M°
1 +18 870,5
2 +19 874,0
3 +21 881,0
4 +22 886,5
5 +23 890,5
6 +24 898,0
7 +24 899,5
16 +25 905,0

ITo Temneparype 3acTbiBaHus HedTH 32 16 AHEH
CTaTHYECKOTO XPAHEHUs pellakcalusi 110 TPagueHTy
ATOTO MOKAa3aTeNs COCTaBIsIeT 6,8 rpaaycoB, IpakTHIe-
CK{ BO3BpAIIasCh K UCXOJHOMY IoKa3aTeno +26 °C.

Penakcanus ske 1o mokas3aTeiro IIOTHOCTH HeTh mo-
ciie OMO npoucXoIUT HEZHAYUTENIBHO U OCTAETCsl Cy-
MIECTBEHHO HWXKE MO0 CPABHEHHUIO C MCXOJHBIM 3HAe-
HueM — 953 kr/mS.
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s onenku 6osee 3(QPEKTUBHOTO HCITOJIB30BA-
HUS ammapaTa ¢ BUXPEBBIM clloeM Tpu 00paboTke
He(TeW, PasTUYAIOIIHUXCS [0 TIPUPOJE MPOUCXOXKIE-
HUS ¥ CBOWCTBaM, OBUIM MPOBEJCHBI HCCJICIOBAaHUS,
CBSI3aHHBIC C ONPE/CICHUEM KOMIIOHCHTHOTO COCTaBa
3THX HeTell M0 U mociae oOpabOTKK B 30HE 3JICKTPO-
MarHUTHOTO MOJisA. B HeTAHBIX cucTeMax ompesens-
Jlach MaccoBast I0JIs1 CMOJI, ac(paIbTCHOB, TApapHUHOB U

o0l1eii cephl, a 3aTeM M3MEHEHHE HX COACPIKAHUS T0-
ciie OMO. Tarxoke ObUTH MPOBENCHBI UCCIEAOBAHUS 110
OLICHKE BIIMSIHUSA JICKTPOMArHUTHOM 00paboOTKH Ha Co-
JICpKaHUE BOIBI M MEXaHWICCKHUX TpUMecel B HedTH.
Pexumubie mapametrpsl DMO He MEHSIIHCH.

JlaHHBIC SKCIIEPUMEHTAIBHBIX UCCICIOBAHUM IS
mpo6 Hedtit Nel, Ne2, Ne3 1o m mocie DMO mpuse-
JICHBI B TaOMHIIe 3.

Tab6muma 3

Du3NKO-XUMHYEeCKHe cBoiicTBa HedTeil 10 u mocje IMO

No /i MoKasatess Ex mm Jlo akTuBauu Ilocne akTmBanmm
3 ) | IIpoba 1 |Ilpoba 2 | Ilpoba 3 | Ilpoba 1 | Ilpoba 2 | [Ipoda 3
1 |Coneprkanue MeX.IMpUMecei % macc. | 0,0091 0,021 0,024 0,033 0,021 0,024
2  |ConepxaHue BOABI % macc. | 0,064 0,034 CIIeIbI 0,064 0,034 () (13
3 |ConepxaHue cepsl % Macc. 0,87 1,33 0,3 0,87 1,33 0,28
4  |Conepxanne acaabTeHOB % Macc. 3,19 6,93 0,8 4,08 7,25 0,6
5 |ConepxaHue cMoI % Macc. 8,22 18,37 3,4 9,14 20,06 1,8
6 |ConepxaHue mapaduHOB % Macc. 6,94 1,24 22,1 5,87 1,09 16,6

Conepxanne mapaduHOB BO BCeX He(PTAX mocie
3JEKTPOMArHUTHON 00pabOTKM B ammapare ¢ BHXpe-
BEIM CJIOEM CHIDKaeTcs. Hanbornee 3HaUNTEIPHOE CHU-
skeHue HabOmronaetTes y Hedta Ne 3 B untepsaie ¢ 22,1
10 16,6 % macc. B nmepBbix 1ByX npobax HedTei mocie
OMO coaepxanue cMOJ U ac(aTbTCHOB YBEIUIHUIOCH,
HO HE3HAYHUTEJBHO, a Y mapaduHuctoit HepTu (mpoda
Ne 3) mao6opot BosHOBOE Bo3xciictBue B ABC mpu-
BEJIO K CHIKEHHUIO COJICPIKAaHUsSI CMOJI U ac(aibTeHOB.
[Ipu omHOBpEMEHHOM 3HAYUTEIHHOM CHIKCHHUU Mac-
coBoil momu mapaduHOB B HedTH mpoder Ne 3, kak
BUIHO, TIPOUCXOJUT CYIICCTBEHHOE YIyYIICHHE ee
BSI3KOCTHBIX CBOWCTB.

[IpennonoxurenbHO W3MEHEHHE COCTaBa W
CBOMCTB HE()TH OOBSICHACTCS TEM, YTO MPH DIICKTPO-
MarHuTHOM 00paboTke B pe3ynabTaTe aKTHBALUU
HedTsiHO# nucnepcHoii cuctembl B ABC mpoucxoant
HHU3KOTEMIIEpaTypHbIl KPEKMHI 3a CYeT BO3HHKAIO-
HIer0 M MPOTEKAMIIEro KaBHTAIIMOHHOTO 3((dekra.
CoOcTBeHHO, cama KaBHTAalMs — 3TO 00Opa3oBaHHE B
JKUJIKOCTH TIOJIOCTEH (ITy3BIPBKOB), KOTOPBIC IMYJIbCH-
PYIOT, OCHHJUTUPYIOT, PACTYT, YMEHBIIAIOTCS, CXJIOITBI-
BAaIOTCS U TIPH STOM IIEPEMEIIAF0TCS BMECTE C TIOTOKOM
KUAKOCTH. HeoOX0IMMBIMA ¥ JOCTATOYHBIMH YCIIOBH-
SIMA BO3HHKHOBCHUS KAaBUTAIIMOHHBIX IY3BIPHKOB 5B-
JSAFOTCS HAMYUE B KUAKOCTH 3apOABIIICH My3bIPEKOB
M CTaTUYECKOT'O JIABJICHUS HIDKE JaBJICHUS HACHILICH-
HBIX IIapPOB ATOW KUJAKOCTU IIPU JaHHOU TEMIIepaType,
TaK KaK B PEabHOM JKHJKOCTH IUIOTHOCTh CBEPXKPH-
TUYECKUX 3apOJIbIIIeH JOCTATOUYHO BBICOKA. [3]

IIpu cxJonbIBaHUM Iy3bIPbKa B pe3ysibTare He-
cepryecKoro CKaTusi BO3HUKAIOT KyMYJISITHUBHbBIE
CTPYHKH, a B OKPECTHOCTH MECTa MCUE3HOBEHUS IIy-
3bIpbKa BBIJEISIETCSI SHEpTrHs. [Ipu 3TOM B TOUKe CXJI0-
IBIBAHUS ITy3BIPbKA TEMIIEpPAaTypa MOXET JOCTHIaTh
1000 °C, a manenne — 100 Mma [4]. DTo roBopHT 0
BO3MO)KHOCTH M3MEHEHMs COCTaBa M CBOMCTB HedTs-
HOT'O ChIPbSI IyTE€M TUIPOAMHAMHUYECKOI KaBUTAIHH.

IIpumeHeHne 3IEKTPOMAarHUTHOIO BO3AEHUCTBUS
Ha He(pTSHOE ChIPbE TOKa3bIBAET BO3MOXKHOCTh M3Me-
HEHHMS KHUHETHKU TpoIeccoB [4], MPOUCXOIAIMUX B
KUJKHX CHCTeMax MU COOOIIEHUH CHCTEME YHEPIHH,
KOJIMYECTBO KOTOPOH MEHbIIE JHEPrHU TEIIOBOrO

JBIDKCHUS. BIMSHUE 31€KTPOMAarHUTHOTO MOJIS ITPUBO-
IUT K HE3HAYUTEIFHOMY W3MEHEHHIO SHEPruH CH-
creMbl. OHAKO, TTOCKOJIBKY XHUIKHE CHCTEMBI SIBJIS-
FOTCS METaCTAOWMJIBHBIMH, SHEPIHsl, COOOIICHHAS CH-
CTeMe, paBHas SHEPTUH aKTUBAIUHU, CIOCOOHA BBI3BATh
CYIIECTBEHHbIE H3MEHEHHUS.

Takum 00pa3oM, IPOBE/ICHHBIE UCCIIEI0BAHMS IO~
Ka3anu, uTo B TeueHue 16 cyrok nocie IMO mpowucxo-
JUT YaCTUYHOE BOCCTAaHOBJICHHUE HCXOJHBIX CBOWCTB
BBICOKONIapa(nHUCTON HETH Kak IO BSI3KOCTH, TaK U
TI0 TEMIIEPAType 3aCTHIBAHMS, HO BIIOJHE IIPUEMIIEMOE,
KaK I0Ka3aHo M0 pe3yibTaTaM ONpeaeieHns abCOII0T-
HBIX BEJIMYMH 3THX IOKa3aTesei, I BO3MOXHOCTH
TPAHCIIOPTUPOBKH HE(PTAHON MPONYKIMH O MAaru-
CTpaJibHbIM TpyOompoBoaam npu temneparype 20 °C
6e3 Kakux-IMO0 JOMOTHUTENBHBIX TEXHOJIOTHYECKUX
orepanuii ¥ ONEePaTHBHBIX BMEIIATENIECTB, HATIPHIMED,
myTeBoro Harpema. lccienoBaHus e, CBSI3aHHBIE C
OLIeHKO# 3()(EeKTHBHOCTH 3JIEKTPOMArHUTHOW 0Opa-
60TKH HedTel pa3nu4YHON MPUPOABI MPOUCKOXKICHHUS
PasHOTO COCTaBa, CBOMCTB M MPHUPOJBI NMPOHCXOXKIE-
HUSI, TIOKa3aJId, YTO aKTHBAIMs HE(YTH B 30HE HIIEKTPO-
MarHUTHOTO TIOJISI SIBJISIETCS BECbMa CEJICKTHBHOM.
YcraHoBIIEHO, UTO TPH MOA0OpPE ONTHMANIBHBIX YCIIO-
Buit OMO axTHBanus BBICOKOMApapUHUCTONH HeDTH
TI03BOJISIET TOOUTHCS MOJI0XKUTEIBHBIX PE3YJIHTATOB TI0
CHIDKCHHMIO €€ BA3KOCTH U yIyUIICHUIO HU3KOTeMIIepa-
TYpPHBIX CBOMCTB. IIpu 3TOM BBISBJIEHO, YTO 3JIEKTPO-
MarHUTHas aKTHUBAIsl OOpPa3lOB  BBICOKOBSI3KHX
HedTell ¢ BBICOKUM COJlep)KaHHEM CMOJIHCTO-achab-
TEHOBBIX BEIIECTB HEJAOCTaTOYHO 3((PEeKTUBHA, TAK KaK
peoJoTHYecKre mapaMeTpsl B OCHOBHBIE (DH3HKO-XH-
MHUYECKHE CBOWCTBA 3THX Hedreit 10 1 mocine MO uz-
MEHHIIUCh HE3HAUUTEINBHO.

Ha Ommxaiiiryio nepcreKkTuBy Inepes HaMH BO3-
HUKaeT 3ajjaya, pelieHne KOTOpoi OyJeT HanpaBJICHO
Ha NIPOBEACHUE UCCIIEIOBAaHUN B HANPaBICHUU pa3pa-
00TKM KOMOWHHPOBAaHHBIX CIIOCOOOB TIPHUMEHEHHUS
9JIEKTPOMArHUTHOTO TIONS B COBOKYITHOCTH C PSAOM
apyrux 3((EeKTHBHEIX MEXaHO-XMMHYECKHX BO3ICH-
CTBUH (yIBTPa3BYyK, aKyCTHKa, PE30HAHCHAs aKTHBa-
LU ¥ T.11.), TO3BOJISIOIINX TIOCTHYb CHHEPT€THIECKOTO
a¢pdexTa B UX COBMECTHOM ACHCTBHHM M CIIOCOOHBIX
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YIYYIIUTh BA3KOCTHBIE U HU3KOTEMIICPAaTYPHBIC CBOM-
CTBa TSDKEIBIX, BBICOKOBS3KMX M BBICOKOMapadUHHU-
CTBIX He(pTeH, TPaHCTIOPTHPYEMBIX 110 MarucTpaitbHbIM
TpyOOIIpOBO/aM Ha JTaJIbHUE PACCTOSHHUSI.
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