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MATHEMATICAL TECHNIQUE FOR OBJECTIVIZATION IN EXPERT OPINIONS IN
OCCUPATIONAL AND LABOR SAFETY
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00KMOp nedazo2uyeckux Hayk, npogh. kageopuvl « Mngopmayuonnvie mexnonocuuy
Honckoii F'ocyoapcmeennviii Texuuueckuii Yuusepcumem

Jaoowma Eezenuii Hukonaesuu
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acnupanm xkageopwl « XK u 30C»

Honcxoii I'ocyoapcmeennwiti Texnuueckuui Yuugepcumem
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baxanasp xageopuvl «IIpuxnaduas mamemamuxay,

Honcxoii I'ocyoapcmeennwiti Texnuyeckuii Ynueepcumem

Hvmbanosa Bukmopusa Muxaiinioena

unoicenep no oxpane mpyoa OAO «Pocmcenvmaiuy

MATEMATHYECKHWE METO/Ibl B OB BEKTUBU3AIINU SKCIIEPTHBIX OHEHOK
MPOU3BOJCTBEHHOM BE3ONACHOCTH

Summary. A methodology has been developed for the quantitative assessment of expert agreement on the
ranking of factors affecting industrial safety. The methodology was tested in relation to the assessment of labor
safety at a large machine-building enterprise on the basis of the opinion of 20 independent experts. The stability
of the mathematical model in relation to the rare mistakes of experts and the size of their group was studied. It is
proposed to use the development to assess working conditions at enterprises of various profiles.

AHHOTal[l/lﬂ. Pa3pa60TaHa METOAUKA KOJIMYECTBEHHOU OIICHKHK COrjlaCusl OJOKCIOEPTOB B BOIIPOCE
pamKupoBaHHsS (PAKTOPOB, BIMAIOMMX HAa IPOW3BOJCTBEHHYIO 0€30macHOCTh. MeToauKa HCHBITaHA
MNPUMEHHUTEIILHO K OIICHKE 0e30macHOCTH TpyJa Ha KPYITHOM MAIIMHOCTPOUTCIbHOM NPEATIPUATAN Ha OCHOBAaHUUN
MHeHHUsA 20-TH HE3aBHCHMBIX OKCIICPTOB. I/I3yqua YCTOﬁQHBOCTL MaTEMaTHYSCKOM MOACIU II0 OTHOLICHHMK K
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pPCAKUM OIIMOKaM OKCIICPTOB U YHUCJIICHHOCTU UX TPYIIILIL. HpI/IMeHHTL pa3pa60TKy npegjiaracTes Ajid OUCHKH

YCIIOBUI Tpy/Ja Ha NPEANPUATHAX PA3IMIHOTO NpoduIs.

Key words: labor and occupational safety, expert opinion, statistics, correlation, distribution function,

computational stability.

Kniouesvie  cnosa: npouaeodcm@eHHa;z

bezonacrocmey,

IKCnepmmnvle  OYEHKU, mamemamudecKas

CMamucmuxa, KOppersiyuoHHblll AHATU3, QYHKYUU pAChpedenenls, YCMOouuUBOCmy alcopummad.

BBEJIEHUE
KonmuecTBeHHOE TpENCTaBIEHHE SKCHEPTHBIX
OLICHOK SIBIISIETCSI BaKHEHIIINM 3JIEMEHTOM
TpyZHODOPMAIN3yeMBIX ~ CHCTEM, K  KOTOPBIM

OTHOCATCS. B T.4. PA3HOTO pOJia DKCIEPTHHIE OLEHKH.
ITockonbKy LENIBIO TAaKOrO NPEACTABICHUS CTaBUTCS
BBISIBJIGHHE OOBEKTHBHBIX HWCTMH Ha  OCHOBE
MHO)KECTBEHHBIX CyObEKTHBHBIX JaHHBIX, TPUXOUTCS
NPEIBSBIATD KECTKHE TPEOOBAHUS K HAIEKHOCTH Kak
COOCTBEHHO MCXOJHOM AKCIEPTHOI MH(pOPMALMH, TaK
U alrOpUTMaM HX MaTeMaTHYecKoil o0paboTku. DT
TpeOoBaHUS CBOIATCA K OOBEKTHMBHOCTH KOHEYHOTO

pe3ynbTara, T.C. ero JIOCTOBEPHOCTH,

YHUBEPCATBLHOCTU U pa3yMHOM ycToiuuBoctH [1].
Ion JIOCTOBEPHOCTHIO (dopmanuzannu

9KCIIEPTHOH  OmeHKHM  OyzmeM  moapa3yMeBaTh

COOJIOACHHE CIEAYIOUX YCIOBHHA:

1) kauecTBEHHBIH BEIOOP KITIOYEBBIX IOKa3aTesIeH,
MOJICKANTMX SKCHEPTHOMY  OlleHMBaHHIO  (croja
BXOJISIT KaK CTPYKTYpa, TaKk U 00bEM aHaJIM3UPYEMBIX
(haKTHYECKUX TaHHBIX);

2) oOecncucHHE TMEPBUYHON OIIEHKU JaHHBIX
JOCTaTOYHBIM YHCJIIOM Haubojee KOMIIETEHTHBIX
po¢eCCHOHANOB, UMEIOIIUX OOTaTHIM OMBIT PadoTEHI,
Kak B aHAUIN3UPYEMOH NpeJMeTHOH 00nacTH, Tak U B
CMEXHBIX ¢ Hel 007acTsIX;

3) WCTIONIb30BAaHWE  TOJBKO  TIIATEIBHO
anpoOMPOBaHHBIX HAYYHBIX METOJOB MepepaboTKu
TPy IHO(GOPMAIN3yEeMBIX PEJMETHBIX JaHHBIX;

4) BCECTOPOHHSISI TIPOBEPKa IEPEUUCIICHHBIX
BBILIE YCJIOBMH M pe3yjJbTaTOB Ha BCEX OJTamax
KBaHTU(UIUPYEMOTO 9KCTIEPTHOTO aHaNU3a
(OCyIIeCTBIISIETCSI COIIOCTABICHUEM C COJIEpKaHHEM,
MpoLeypaMy B Pe3yIbTaTaMU CXOAHBIX ITPOEKTOB).

YHHBepCabHOCT Pe3yJIbTaTa MPeayCMaTpUBACT
ero HETIOCPE/ICTBEHHBIH, MacmTabupyemslii,
TpaHchOpMHUPYEMBI MM MHOM NEepeHOC METOAOB U
pe3yNbTaTOB HAa MPOLERYpPHl HKCIEPTHOTO aHaIN3a
MPOYMX TPYIHOPOPMAITN3YEMBIX CHCTEM.

Y cTOHYMBOCTh PE3yNbTAaTOB 3KCIEPTHOMN OLICHKU
SIBJISIETCS. KOMIUIEKCHBIM I10KA3aTelieM M CBOJMTCS K
MaJiOMy H3MEHEHHI0O KOHEYHOTO pe3ysbTara Mpu
HE3HAYMTENIbHBIX M3MEHEHUSIX

1) crpyktypsl u  o0béMma
(reormpo0BaHHBIX HCXOTHBIX JAHHBIX);

2) cocraBa  OKCIEPTHOH  KOMHCCHH U
WHJIMBH/YaJIbHOTO OMBITa 3KCIIEPTOB, a TAK)KE CPOKOB
Y YCIIOBUH NPOBEACHUSI DKCIIEPTHU3HI;

3) MerTonoB MareMaTHYecKoil 00paboTKH W
HaIJIIIHOTO — NPEJACTABICHUS JIAHHBIX, a TakKe
MCIIOJIb3YEMBIX JUISl 3TOTO MPOrPAMMHBIX CPEJICTB.

Takum o0pazom, pa3zpaboTka MaTeMaTHIECKHX
MoOJIeJIell ¥ METOIOB aHaIN3a TPYAHOPOPMATII3YEMBIX
CYOBEKTHBHBIX JaHHBIX C LENbI0 MX IOCJEIYIOIIEro

HNCXOJHBIX

HCIIOIb30BAHUS npu MPUHITUH
MIPECTaBIIeTCS KpaiHe aKTyanbHOH [1].

OcHoBHas uzest paboThl COCTOUT B CYIIECTBEHHON
JeTAIU3alMU aHAU3a TaOJHI[ SKCOEPTHBIX MHEHUI
JUISL  BBISIBIICHHS TOHKHX XapakTePHCTHK, Kak B
pe3ynbTare onpoca, Tak U CTEIICHU MOATOTOBICHHOCTH

peleHni

skcrieproB. TakodW mojaxon, OgHAKoO, TpeOyeT
CYIIECTBEHHOH BBIYUCIUTEIHLHON paOOThI, BHITOIHUTD
KOTOPYIO MOXHO JIUILIb HCIOJIb3Ys

CIEIMaIM3UPOBAHHbIE BBIYMCINTEIbHBIE CPEICTBA U
TEeXHOJIOTHH [2].

Llenbro TaHHOTO MaTEMaTHYECKOTO HCCIICAOBAHUS
CTaBUTCS 00BEKTHUBHO OIICHUTH 3HAYUMOCTH (PaKTOPOB,
BIMSIOIINX Ha 0E30MacHOCTh IPOM3BOACTBEHHOIO
nepcoHana ¥ KOM(OPTHOCTh TPYNOBEIX ycnoBui. EE
aKTyaJIbHOCTh OIPEACIACTCS OCTPOH IMOTPEOHOCTHIO
MOBBICUTL KYJIbTYpy IIPOM3BOJCTBA MU KadeCTBO
paboymx MecT B MalIMHOCTPOCHUH JI0 MEPEA0BOro (B
MHpE) YPOBHSL.

Peanuzanus 3TOM 1ienU OCYILLECTBISIETCS IIyTEM
KOMIUIEKCHOTO PELICHHS CIIETYIONHX 3a1ay:

- BEIOOpa KIIFOUEBBIX KaUeCTBEHHBIX IIOKa3aTeNeH,
TIOJJIEKAIUX KOJINYECTBEHHOMY OIICHUBAHUIO;

- ¢opMupoBaHUS ~ KOJUIEKTHBAa  HamOoiee
KOMITETEHTHBIX MIPEAMETHBIX KCIEPTOB JOCTATOUYHOMN
YHCIIEHHOCTH;

- TIPOBEAEHMS TEPBUYHOIO 3Tana HCCIECJOBAHUS
(cOOGCTBEHHO 3KCIIEPTHON OLIEHKH);

- pa3paboTKd  QJITOPUTMOB  OICHUBAHUS
00BEKTHBHOCTH HKCIIEPTHBIX MHEHHUH U UX peaIn3aIiiu
NPUMEHHUTENFHO K (DaKTHYECKUM  IIPEIMETHBIM
JIAHHBIM;

- UHTEepIpEeTaluy U KBaTU(UKALUN Pe3yIbTaToOB
9KCIIEPTHOH OIIEHKH;

- BBIpa0OTKM pEKOMEHJalMid W Mep IIo
COBEpIICHCTBOBAHMIO  OTPAaOOTAaHHOM  MPOLELYypbI
9KCIIEPTHOTO OLIEHUBAHMSA, a TAKXKe 10 e BHEAPCHUIO
B MPAKTHKy KBAaHTH(UKAINK TPYAHO(DOPMAIH3YEMBIX
0OBEKTOB Pa3INYHON IPUPOJIBL.

HoBwuzna moaxoaa HCIIOJIb30BAHHBIX METOAOB U
MOJY4YEHHBIX pe3yJbTaTOB COCTOMT B OTpabOTKe
HAyYHO-METOIMYECKOT0 3afefla, BOCTPEeOOBAHHOTO
MIpHU BBIPAOOTKE aJEKBAaTHBIX PEIICHHHA KaCarOIIHXCs
(YHKIMOHUPOBAHUS CIOXHBIX CHCTEM C YYacTHEM
yenoBeka. ETo OCHOBY COCTaBIIAIOT HH(OpMAIIOHHEBIE
MOJIENIM, OTPAXAIOMINE CBS3M B OOJIBIIUX BHIOOpKAX
CyOBEKTHBHBIX MHEHHH W peajnzyeMble B (opme
CIEeIHAIN3NPOBAHHBIX IIPOTPaMM.

[MpakTHyeckoe npuMeHeHne pa3paboTKH BUAUTCS
B NIPUMEHEHUH MNPOTPaMMbI JJIsI CHUCTEeMaTH3aluu U
aHajM3a IKCTEPTHBIX OLIEHOK B chepe
MTPOU3BOJICTBEHHOM 0€3011acHOCTH.
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1. KinroueBble mapamMeTpbl NPOU3BOACTBEHHOI
0e3omacHOCTH

Jdnst  co3maHMs ~ MareMaTHYecKoil — MoJenu
9KCIIEPTHOM  CHCTEMBI ~Ha  OCHOBE  aHaiu3a
JIUTEPATYPHBIX HCTOYHHKOB HAMH OBUTH BhIACTCHBI 11
OCHOBHBIX IapaMeTpoB 0E30MacHOCTH pabodero
MecTa:

1. OcHawennocmo (pyHKIIMOHATEHOE
HaIlOJIHEHNe) pabodero Mecra — COBOKYITHOCTh
[TIABHOTO M JONOJHUTENIBHOTO  00O0pYIOBaHHS
YIOBJICTBOPSIOIIETO  HANPABICHHOCTH  pabodero
NPOCTPAaHCTBA, a TaKXKe OpPraHW3alMOHHOH U
TEXHOJIOTUYECKOH  OCHAIlCHHOCTH, HMHCTPYMEHTY,
CpEACTBaM CBSI3M, CIIELHAJIBbHBIM YCTPOWCTBAM II0

OXpaHe  TpyJda, TEXHMKEe  0€30MacHOCTH |
MPOU3BOJICTBEHHOH CAaHUTAPHH.
2. Coomeemcmeue 06opydosanusi

Xapaxmepucmukam yearo6exa — OpraHu3anus pabodero
MecTa, CIIocOOCTBYIOMIass OOJETYCHHUIO TTEPEMEIICHUS
paboTHHKa BO Bpems pabouero mporecca u
YIPOIIEHUIO JOCTyHna K OOOpYOOBaHMIO [UIL €ro
00CIyXMBaHHS, a TaKXXEC BOCHPHITHIO 3BYKOBOH M
BU3YyaIbHON HH(pOPMAIIHH.

3. Hanmuuue cpeocme  uHOUBUOYANbHOU U
KOJLIEKMUBHOU 3AUUmbl, d MAKdice CUCMeEM U CPedcms
nOACAPOMYULCHUSL. Cpeocmea UHOUBUOYATLHOU
sawyumor (CH3) — 5T0 wusmenust Ui 3alluThl U

MPEeIOCTaBIICHNSI MEpBON MOMOLIM pPabOTHHKaM BO
BpeMs upe3BelYaiiHbIx cutyarmid. K CHU3 otHOCATCS:
CpEeACTBa MHANBUAYaIbHON 3aIITHI OPTaHOB JBIXaHUS
(mpoTHBOTa3bl, caMocIacaTeN , MPOTHBOAIPO30IbHBIE
(uIBTpyIOIKE IOMYMAacKH, PECIIPATOPhI U IIpoUee),
KOMIUTEKTBI WHANBUIyalbHONH MEINIIMHCKON 3aINTHI,
HepeBs304HbIC TTaKeTBI, WHIUBHy TbHBIT
NpOTUBOXMMHYECKHH maker u  ap. Cpezacrsa
komekTuBHOM 3amuThl (CK3) wmcmone3yror cpasy
HECKOJIbKO u OoJiee coTpynHHKOB. K HUM OTHOCSTCS
CpelicTBa HOpMaJHM3alluu BO3AYUIHON cpenabl padoueit
30HBI; 3aLIUTHBIE COOPYKEHHS IPaXKAAHCKOIT 000POHBI
(y6exuia, MpOTHBOPAIHAIIMOHHBIE YKPBITHS).

4. Jocmyn Ha pabouee mecmo (MOHTaX,
JEMOHTaX, OOCTy)XMBaHWE, PEMOHT W T.J.) H
BO3MOXXHOCTb ObIcTpoid 9BaKyaIn pu
BO3HWKHOBEHHHI YpEe3BBIYANHOM CUTyaluH.
ParonansHOe pacroyoxkeHne pabodnx MecT C y4eTOM
BCEX HOpPM M TpeboBaHMii, oOecreunBaroee
6e3omacHoe MepeBIDKEHIE paboTHHKOB "
TPaHCIIOPTHBIX CPEICTB, ynoOHbIe W Oe30macHbie
JICUCTBHSI C IPOU3BOJCTBEHHBIMH MaTrepualaMH, a

TaKkKe€ TEXHUYECKOe OOCHyXHBaHHE W PEMOHT
MPOM3BOJICTBEHHOTO 000PYI0BaHUSL.
5. Hcnpasrocmuo npou3e00CmMEeHHO20

06opydosanus. CoxpaHeHNE BCEX NPOU3BOJICTBEHHBIX
KauyecTB 0o0opynoBaHus. lcnpaBHOCTH IpoBEpsiETCS
pabOTHUKOM €XEIHEBHO W JOCTUTAeTCsl PEryJIsipHBIM
TEXHHYECKUM 00CITy)KUBaHUEM.

6. Buinoanenue npouzsoOCMEEHHbIX ONEPAyUll
coenacho  mpebosanusim.  Ilpeamonaraer cTporoe
CO0JTI0/IeHHE TTPOM3BOICTBEHHOTO LIUKJIA, IPUMEHEHHUE
CU3, 3aKkpemIieHHbIX 3a ONEePaIIsIMH.

7. Monumopune pacnpedeienHvlx ONACHbIX U
6peonvix  axkmopos. Duzmueckue (HaKTOpH  —

a’po30JM M TBUIb B OCHOBHOM (puOpOreHHoro
BO3/ICHCTBUS; MOBBIILICHHBIH YPOBEHD IIyMa, a TaKXe
nH}pa3Byk M ynbTpa3Byk; BHOpanus (oOmas u
JIOKaJIbHAs1); 3JIEKTPOMAarHUTHBIE IOJIsI, CO3JlaBaeMble

T1I5BM; HEJ0CTATOK €CTECTBEHHOTO, B197(e10)
HUCKYCCTBEHHOI'O OCBEIICHUS; TIOBBILLIEHHAs IPKOCTh U
0JIECKOCTB; HE COOTBETCTBYIOIIMH HOpMaM

MHUKPOKITUMAT MOMEIICHUS] U Mpouee. XUMHUYECKHE
(dakToppl — XHMMHYECKHE BEUIECTBA U CMECH,
HAXO/ISIIIMECS B BO3yXE TPYIOBOIl 30HBI M HA KOKHBIX
MOKPOBaX U OJIEK/IC PAOOTHUKOB, TAKKE BBIJCISIEMbIE
NP MPOM3BOJCTBE Mapsl M ras3bl. bHolornyeckue
(dakTOpsl — BIMSAIONIME HA OpPraHW3M pPabOTHHKA
MHUKPOOPTaHU3MBI-TIPOIYIICHTHI, JKUBBIC KICTKH U
CIIOPBI, COZICPKAIIIECS B OaKTepUATbHBIX IpenapaTax,
MATOTCHHBIC ~ MHUKPOOPTaHU3MBI —  BO30YAMTEIH
WH(PEKIUOHHBIX 3a00neBanmii. HanpsokeHHOCTH Tpyna
— 3TO  XapakTepuCTHKa TPYJOBOrO  Mpolecca,
BKIIOUaromass B cebs Harpy3ky Ha [CHTPAIbHYIO
HEPBHYIO CHCTEMY, YMCTBEHHOe U (usnueckoe
MepeHanpsHKEHNE, MOHOTOHHOCTb  BBITIOJHSIEMBIX
paboT ¥ IMOIMOHAIIBHBIC IEPETPY3KH.

8. Cobnroodenue ycmanogieHHo20 nopsaoka u
OpP2aHU308AHHOCIY,  8bICOKOU  NPOU3IBOOCBEHHOI,
MEeXHONo2UYeCKOU U mMpyoo6ou  OUCYUNIUHBL.
IpennosnaraeT OTBETCTBEHHOE OTHOIICHHUE PAOOTHUKA
K BBEPEHHOMY €My TE€XHOJIOTHUECKOMY MPOIIECCy.

9. Keanugurayus pabomnura. Tlonreepxaactcs

COOTBETCTBUEM KBaJM(UKALIU paboTHHKa
3aHHIMaeMOMY pabodeMy MECTYy.
10. Csoespementnoe npoxodcoenue

uHCcmpykmasceil u nepenoo2omosku pabomuura. Bee
PpabOTHHUKH JOMYCKAIOTCS K pabodeMy MecTy TOJBKO
mociie TPOXOXKACHUS WHCTPYKTAXEH 10 TEXHUKE
6e3omacHocTu. MHCTpyKTaX MOApa3lenseTcs: Ha MsTh
MOABUIOB:  BBOJHBIM  WHCTPYKTaX; MEPBUUYHBINA
UHCTPYKT@X Ha paboyeM MecTe; IOBTOPHBIN
MHCTPYKTQX; BHEIUIAHOBBIA HMHCTPYKTaX; LEJeBOi
MHCTPYKTaX. B uncne obs3anHOCTEl paboTonarens B
chepe Oe3omacHOoCcTH paboyero Mecra HAXOMAUTCS
po¢eCCHOHANbHAS IEPENOTOTOBKA 110 OXpaHe TpyAa
B OTHOIIGHWH  KaJpoB, OTBETCTBEHHBIX  3a
a¢dexTHBHOE (hyHKIIMOHHPOBaHUE CHUCTEMBI
BHYTPEHHET0 KOHTPOJIA B 3TOH yacTu. [lepnoaimaHocTsh
Takoro OOYYeHHs, €ro CpOKH H  METOJIUKa
perIaMeHTHPOBAHBI 3aKOHOATEIIHCTBOM.

11. Peeynaprnocme monumopunea. CrnenuanbHast
ounenka ycinoBui Tpyna (COVYT) — wmepompusrus,
MPOU3BOAUMBIC IS BBISIBIICHUS ONMACHBIX H (WJIH)
BPEOHBIX IMPOU3BOACTBEHHBIX (AKTOPOB H  TIO
OLICHWBAHMIO HMX YPOBHs BO3JCHCTBHS Ha OPraHU3M
paboTHHKA M €ro caMOodyBcTBHE B 1meioM. C ydeToM
OTKJIOHCHUsI TPAKTUYCCKUX 3HAYCHUH (PaKTOPOB OT
TIPEAETBHO JIOMYCTHMOTO KOJIMYECTBa, JIMOO YPOBHS U

KOHTPOJIb HAJUYUSl W UCIOJNB30BaHUS  CPEJICTB
WHAWBHIYAQIGHOW W KOJUICKTUBHOW  3aIlUTHI
PabOTHUKOB.

2. Kosl1eKTHB 3KcnepToB

Jlnst  hopMUpOBaHHS MHOXECTBA TMEPBUYHBIX
CyOBEKTHBHBIX OIICHOK KacaTeIhbHO 3HAYUMOCTH,
BBIJICJICHHBIX BBIIIE KPUTEPHUEB IPOM3BOICTBEHHOMN
6e3omacHOCTH, OBUT  COPMHPOBAH  KOJJICKTHB
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OKCIICPTOB (20 ‘IeJ‘IOBCK), HUMCHOIIUX OLICHUBaHUs HpOHSBOI{CTBCHHOﬁ 6630HaCHOCTI/I, 4TO
NPOJOJDKUTENBHBIM  YCIIEIIHBIA  ONMBIT B cdepe  JAenaeT  KOJUIGKTHBHYIO  CyOBEKTHBHYIO  OLICHKY
MAaIlIMHOCTPOUTEILHOTO MPOU3BOJICTBA.  000OIIEHHOMN U 1y OOKOH. JomxHocTu u

PazHooOpasHble AOKHOCTH M (YHKIHH, KOTOpBIE
3aHUMAaJIA ¥ BBIIOJHSIN 3KCIEPTHl HA IPOU3BOICTBE,
o0ecreynBaoT pa3HOCTOPOHHUI B3I HA TIPOOIeMy

MIPOU3BOJICTBEHHBIH OMNBIT AKCIEPTHOTO KOJJICKTHUBA
npuBeEH B Tl 1.

Tab6muma 1
J0JZKHOCTH M MPOU3BOICTBEHHBIH ONBIT SKCMEPTHOI0 KOJLJIEKTHBA

Ne JI0IKHOCTD Crax paboTsI

1 Bemymmii nmkenep «Poctcenpmanny Ootee IeCATH JIeT
2 Kanmumar TeXHIIecKuX HayK, 3aBenytommii cekropoM I TY Ootee IeCATH JIeT
3 Benymmii crienmanmct «PoctcenpManny 0oJIee IECATH JIET
4 Benymmii nmkenep HUUM «BuTy» Ootee IeCATH JIeT
5 IIpodeccop ATTY Ootee IeCATH JIeT
6 HavampHUK Hay9IHO-HCCIISIOBATEILCKOTO OT/IeNIa 0oJIee IECATH JIET
7 Hauameank OTK «PoctoB-Mume» 0oJIee IECATH JIET
8 Benymmii mmxerep OITTbull OoJree ICCATH JIeT
9 IIpodeccop ATTY OoJree ICCATH JIeT
L0 Bemymmii cnermamict «PocTcenpmann) OoJiee IecsTH JieT
11 VmkeHep 1Mo moAroTOBKE POU3BOICTBA OoJiee IecsTH JieT
12 IIpodeccop ATTY OoJree ICCATH JIeT
L3 HmkeHep mo npoMbIILIeHHOH Oe3omacHocTr «PocTcenpmanny OoJiee IecsTH JieT
14 Kanmunar rexangeckux Hayk, Beaymuil cnenpanuct AU TY 0oJIee IECATH JIET
L5 Hmkenep mo oxpane Tpyaa «PoctBepTom» OoJiee IecsTH JieT
L6 CIenMaJInCT 10 OXpaHe TPyAa 0oJIee IECATH JIET
L7 Texanueckuii qupekTop «PocToB-MIIb OoJree ICCATH JIeT
L8 IIpodeccop ATTY OoJree ICCATH JIeT
19 Kanmuiar Texaudeckux Hayk, kadenpa TM 0oJIee IECATH JIET
0 IIpodeccop ATTY OoJree ICCATH JIeT

Kak BupgHo w3 mpencraBmeHHON Tabmmmbel, OdYeBHAHO, YTO M OOecmedeHHs OOBEKTUBHOCTH

NoA00paHHbIe HAMHU SKCIIEPTHI UIMEIOT Pa3HOOOPa3HBII
MPOM3BOJICTBEHHBIH OIBIT, & TaKKe OMBIT paboTHl B
YIPaBIEHYECKUX U 00pa30BaTEIBHBIX OpraHM3aAIMIX.
3T0 MO3BOJIIET UM BCECTOPOHHE OI[CHUBATH MTPOOIEMbI
MIPOM3BOJICTBEHHOM OE30MaCHOCTH.

3. IlepBu4HbIe IKCTIEPTHBIE MHEHHSA

Jnst  co3naHusi OKCIEPTHOM CHCTEMBI  OBLIO
MPUHATO PEIICHNE HCIIOIb30BaTh METOJA 3KCHEPTHBIX
oneHok. I'pynma skcneproB B cocraBe 20 4yenoBek
MpOM3BeEJia OLEHKY apaMeTpoB MO mikaje oT 2 g0 12.
Omnpoc ObUT ITPOBEIEH € ITIOMOIIBIO aHKeTHpoBaHM. Ha
OCHOBE Pe3yJIbTaTOB OblIa CO37aHa CBOJIHAS MaTPHIA.

9KCIIEPTHBIX CYKAEGHHH Ipo0iemMa II0OYTH Bcerja
CBOJUTCA K OLEHKE MPEANOYTEHUI IPYIIIBI HA OCHOBE
WHIUBUIYAJTbHBIX MHEHUM €C Y4aCTHHUKOB
(?KCTIEpTHOY KOMHUCCHUH).

C uenblo IpOBEPHUTh HAAEKHOCTh MPUBEAEHHON
CyOBEKTHBHOW OIIGHKH coycTs 9 MecsameB ObII
IPOBEJEH IOBTOPHBIN ONpPOC, NPUYEM IIpeAIarajgach
aHKeTa, COCTaBJICHHAas MHBIM 00pa3oM. PesymbraThbl
JBOWHOTO AaHKETUPOBAHMS, COTJIACOBAHHBIE MEXKIY
co00if Mo KaKIOMy 3KCHEPTy, MPEACTABICHBI B TAOI.
2.

Tabmuma 2
Marpuila OlleHKH apaMeTpPoB (€30MaCHOCTH patoyero Mecra
1121|1111 ]1]21]1]|2
[apamerp 12345678901234567890
HcnpaBHoCTh
HpommmTBeHHilllllll181111111111
oro o|l1]|1]2]1]2]0]1 1jofo|1]2|1]0]1|0]1
000pyIOBaHUSI
Hoctyn Ha
11111 1 111111 1111
pa6oqeeMeCTo01209079750120072018
Hammune CU3 u 1 1 1 1
CII 99980991992989909999
CootsercTBHE
00opymoBaHUS
xapakrepuctuka | 5 | 6 | 5| 7| 5|5(6|5(5|2|5|5|6|4|6|5|6|5]|7]|5
M UeJIOBEKA
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Mounurtopusr

pactpeenéHHbIX
OIACHEIX U 1111111111 111111111

BPEIHBIX 212|102 |1}2]|1)2
(hakTopoB

Kramuduxarms
paboTHHKa 212224223

-

OcHaiéHHoOCTh
pabogeromecta | 6 | 5 | 6 |6 | 6 |6 | 5|6

Brmonaenne
TIPOU3BOJICTBEHH
BIX OTIepaIHi
COIJIaCHO
TpeOOBaHMSM

TIpoxoxnenne
HWHCTPYKTaKEH U
TIEPETIOATOTOBKH

paboTHUKA

[N

[EY

Cobmonenue
TOps/IKa U
JMCHUATIIMHEI

Perynapnocts
MOHHUTOpPHHTa 887987 |88

1 1
1 0

Taxkum 00pa3zoM, B 3TOi YacTu pabOTHI U3ydeHa
TEXHHKA 3KCIIEPTHBIX OIICHOK, COCTABJIEH KOJIIIEKTHB
9KCIIEPTOB, ABAXKIBI NMPOBEICHA 3KCIEPTHAS OICHKA
NPOM3BOJICTBEHHOH  Oe3omacHOocTH Ha  0a30BOM
MAaIIMHOCTPOUTEIHHOM MIPEATIPUSTHN.
O’XHOBPEMEHHO  TOCTaBJE€Ha  3agada  BHIOpaTh
ANCKBATHYIO MCTOJUKY HUHTCPIPETAIUNA DSKCIHEPTHBIX
MHeHHﬁ, TIO3BOJIAIOIIY IO BbIABJIATD 0oJblIIe
OCO6CHHOCTeﬁ B KOJIJICKTUBHOM MHCEHHUHU 10
CPaBHCHUIO C TPAAUITHUOHHO HUCIIOJIB3YEMbBIM IMOAXO0A0M
Kenpamna.

4. YcoBepuleHCTBOBAHHAS  MeTOAMKAa H

pe3yJbTaThl CTATHCTHYECKOT0 aHaIn3a
JKCHEPTHBIX MHEHUI
IMpennaraemast  meronuka  Oasmpyercss  Ha

MaTeMaTHYeCKOM ammapare CIy4aiHbIX BEJIWUHH,
(hyHKIHN TIpH KOPPEIIIHOHHOM aHalli3e JaHHBIX [3].
Ilycte MHEHHME KaXAOTO OJKCIEepPTa IPEACTaBIIAET
coboii 11-n KOMITOHEHTHBIN BEKTOP B
COOTBETCTBYIOIIEM IPOCTPAHCTBE HATYPAIBHBIX YHCET
oT 2-x 710 12-tr. CyIecTBEHHO, 9TO B 3TOM BEKTOpE HE
CYIIECTBYET OJTMHAKOBBIX KOMITOHEHT.
1 2 3

2 3 4 5 &
1" 0,98182" 0,95455 " 0,95455" 0,94545 " 098182

7 g 9
0,9" 0,96364" 0,91818 0,47

OueBHUIIHO, TPH TAKOM COCTABICHUH BCE BEKTOPHI
MHIUBUIYAIBHBIX 3KCIIEPTHBIX OHEHOK M; mmeror
OJIMHaKOBYO TUTHHY . 3Ot0 00CTOSITENILCTBO
(HOpMHEpOBKa BeKTOpOB M;) 00nerdaer aHaan3 ONCHKH
X ONM30CTH: BEKTOPHI PAaBHOM AJHMHBI OTIMYAIOTCS
JUIIF CBOMM HampaBieHneM B 1l-tu  MepHOM
npoctpanctBe. MnueHtuuneiM omeHkam M u M,
COOTBETCTBYIOT OJIMHAKOBBIE BEKTOPHI, a Pa3iMyKe B
OLIEHKaX XapaKTepU3yeTcsi yrJIOM MEXIy BEKTOpaMH
oueHkn M; m M, mnpeanmaraeMbpIMH Ppa3TUIHBIMU
SKCIEePTaMHU.

C TOUKM 3peHHs MaTeMaTH4eCKOW CTaTHUCTHKH,
KocMHyC yriaa Mexay M mw Mg orBewaer
K03(puIMEHTY JIMHEHHOI KOPPEeNIINY HX KOOPANHAT,
paccMaTpuBaeMbBIX Kak  yIOPSJAOYCHHBIE HaOOpPHI
yrces. COOTBETCTBEHHO O COIVIACOBAaHHOCTH MHEHHH
9KCIIEPTOB  IO3BOJIICT  CYJIUTh  KOPPEJSLHOHHAS
MaTpHIa.

KoppensinponHas marpuiia, BBIYMCICHHAs ISt
20-TH DKCIIEPTOB, NIEPEUUCICHHBIX B Ta0J. 2, MOKa3aHa
Ha puc. 1.

10 11 12 13 14 15 16 17 18 15 0
1" 0,95455" 0,96364

1 273" 0,91818" 0,99001" 0,95455 " 0,59091" 0,57273" 0,93636 " 080808
2 0981827 1" 0,95455 " 0,95455 " 0,90909 " 0,96364 " 0,86364 " 0,94545 " 0,87273 " 0,40009" 0,9" 0,99091" 0,98182 " 0,96364 " 0,96364" 0,89091 " 0,95455" 0,98182" 097273 " 0,92727
3 085455 0,95455" 1" og8182" 0,8" 0,95455" 0,84545" 09" 0,84545" 0,30800 " 0,32727" 0,96364 " 0,95455" 0,94545" 0,94545 " 0,85455 " 0,93636 " 0,95455" 0,00008 " 0,86364
4 095455 095455 0,88182"° 1" 0,89091" 0,50009 " 0,81818" 09" 081818° 04" 0,84545" 094545 " 0,94545 " 0,92727" 0,94545 " 0,84545 " 0,85455" 0,95455" 098182 " 0,93636
5 0,04545 0,50900 09 0890017 1" 0,04545" 0,89001 " 0,94545" 0,20001 " 0,58182 " 0,91818" 0,91818 " 0,87273" 0,91818 " 0,95455" 0,91812" 0,81818" 0,94545" 088182 " 0,02727
6 098182 096364 0,95455 0,90909 0,94545" 1" 0,90909 " 0,93636 " 0,92727 " 042727 " 0,9" 097273 " 0,92727 " 0,96364 " 0,94545" 0,93636 " 0,90900 " 0,98182" 091818 " 0,92727
7 0,9 086364 084545 081818 0,89091 0,30%09" 17 0,88182" 0,98182 " 0,45455 " 0,84545" 0,85455 " 0,81818" 0,83182" 0,90909 " 0,97273 " 0,81818" 02" 0,78182" 0,91818
2 096364 094545 09 0,9 094545 0,93636 0,88182" 17 0,90909 " 0,58182 " 0,93636" 0,95455 " 0,89091 " 0,95455 " 0,94545" 0,94545 " 0,85455 " 0,96364 " 091818 " 0,94545
5 091818 087273 084545 081818 039091 0,92727 098182 0,20909" 17 0,52727" 0,83636" 0,88182" 0,81818" 0,20009" 0,89091" 0,990017  0,8" 091818 0,79091" 0,93636
10 047273 0,40909 0,30909 04 058182 042727 045455 058182 052727 17 0,39091" 0,44545 " 0,36364 " 0,49091 " 0,46364 " 0,54545 " 0,26364 " 047273 " 0,35455" 0,58182
11 091818 09 092727 084545 091318 0,9 084545 093636 083636 0,39001° 17 0,20009" 0,87273" 0,90900" 0,21818" 0,88182 " 0,85455" 0,91818" 0,87273" 0,88182
12 099091 0,99091 096364 0,94545 091818 0,97273 0,85455 095455 0,89182 044545 090909 17 0972737 0,98182" 0,95455" 09" 0,92727" 0,99091 " 096364 " 0,93636
13 095455 098182 0,95455 0,94545 087273 02727 081818 0,82091 081818 036362 087273 0297273 17 0,93635" 0,04545 " 0,82727" 0,94545" 0,95455” 0,95455" 02
14 099091 096364 0,94545 0,92727 091818 096364 088182 0,95455 0,90809 049091 030909 098182 0,93636" 1" 095455" 0927277 0" 0,99091" 0,82727" 0,95455
15 097273 096364 094545 0,94545 095455 094545 090309 0,94545 0,80091 046364 01818 095455 0,94545 0,95455" 17 0,90002" 0,20202" 0,97273" 0,93636 " 0,93636
16 093636 089081 0,85455 0,84545 091818 093636 097273 0,94545 0,99091 0,54545 0,88182 09 082727 092727 0,30808" 17 0,80808" 093636 0,82727 " 0,95455
17 030002 095455 0,93636 0,85455 081818 020202 081818 0,85455 08 026364 085455 022727 0,94545 05 090909 0,80009" 17 0,90002" 0,39001" 0,81818
18 1 098182 095455 095455 0,94545 0,98182 0,5 096364 091818 047273 091818 0,98091 0,95455 0,99081 07273 093636 0,90909" 1" 0,95455" 0,96364
12 095455 0,97273 090909 0,98182 038182 01818 078182 021818 0,79091 0,35455 087273 096364 0,95455 0,92727 0,23636 082727 089091 095455 1" o2
20 096364 092727 086364 093636 092727 092727 091818 0,94545 0,93636 058182 088182 093636 09 095455 0,93636 0,95455 081818 096364 os” 1
Puc. 1. OkpameHHa;z KOppenAyuoHHaA mampuya 3KCnepmHou OyeHKu CpasHumebHou 6as)cHocmu d)akmopoe

nPoU3600CMEEHHOU 0E30NACHOCMU HA OCHOBAHUU UHOUSUOYANbHBIX MHEeHUU maoi. 2
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Ctpoku " CTOJIOLBI 3TOM MaTpHIbI
COOTBETCTBYIOT OTACIBHBIM dKcriepTam. J{jst ymoOcTBa
aHanM3a  HCIOJb30BAaHO  3aKpalllMBaHUE  MOJEH:
BBICOKOKOPPEIUPOBAHHBIC 3HAYCHUS (KOI(DDHUIHMCHT
koppessituu > 0,93) 31ech BbIeTIEHBl CHHUM LIBETOM,
cpennexkoppenupoBanueie (0,85 < xoaddunrent

KOPPEISIIUH <0,93) - JKEJITBIM,
CI1abOKOpPETUPOBAHHBIC (ko3 ureHT
koppessinn < 0,85) — kpacHbIM.

W3 nmpencraBieHHBIX HA PHCYHKE JAaHHBIX

CJIE/TyET, YTO B LIEJIOM 3KCHEPTHI YBEPEHHO OJMHAKOBO

PAmKHPYIOT BEIOpaHHBIE HaMH (haxTOpHI
NPOM3BOJICTBEHHOH Oe3omacHocTH. B TO Bpemsi kak
skcrepT  NelO  BBICKa3bIBaeT  TOYKY  3pEHHS,

CYIIECTBEHHO OTIINYHYIO OT cpeauHeil. Ha rpaduke puc.
1 3TOMy 3KCIIEpTy COOTBETCTBYET «KpPACHBIH KpecT».
IToaToMy B manbHeilleM aHAIN3€ MBI UCKIIIOYUM €ro
U3 JKCIIEpTHOro coodmecTa. [IpakTHdecku IeHHO,
YTO TpPEUIOKEHHOEe B paboTe pacKpalinBaHHC

KOPPEIALMOHHOM  MaTpUIbl  TIO3BOJSIET  JIETKO
OTCEMBATh JKCIIEPTOB C CYIIECTBEHHO OTJIMYHOW OT
o011ei o3uIHeH.

ANbTEepHATUBHBIM  yAOOHBIM IIPEJCTABICHHEM
JaHHBIX O COIJIACOBAHHOCTH O3KCHEPTHBIX MHEHUH
SIBJISIETCSL  JICTIECTKOBAsl  AMarpamma, OTpakaromias
COTJIACOBAHHOCTh MHEHHMS OTJEIBHOTO 3KCIEpPTa C
yCpEeITHEHHBIM KOJUIEKTHBHBIM MHEHHEM.
CootBercTByrOmui  KO3(QPUINEHT KOppeIIIUA B
TaKOH IHarpaMMe OTKIAAbIBAETCS KaK PagHyc BEKTOP
B HaIpaBJICHUHU, OTBEAEHHOM DBKCIEPTY, C JJIMHOM,
oTBeHaOIIe KodhuIueHTy Koppemsmud.  J{s
JaHHBIX pUc. | Takas AuarpaMma Ioka3aHa Ha puc. 2.
Hcnone3yst 3Ty auarpaMmy, Takke JIETKO OTCEUBATh
HECOIJIaCHBIX OKCIIEPTOB: TOYKA, OTBEYAaromas HX

MO3UIIMK, B JAHHOM CJIy4ae OKa3bIBacTCs TIITyOOKO
BHYTPHU 30HBI HECOTJIACHS, KOTOpasi OTMEUEHHA CUHUM
LIBETOB.

5]

Puc. 2. Koppenayus yacmHuix 5KCnepmuvix MHeHUll ¢ KOJLIeKMueHvlM cpednum. Homep sxcnepma na kpy2060ti
ouazpamme y8eaudU8AemMcs HO 4acoBol CmpenKe; OOIbUAA OKPYICHOCIb COOMBENCIMBYEN YPOGHIO KOPPEAAYUU
0,93, cpeonss — 0,85, manas — 0,7

OTKIOHEHUS. YACTHBIX MHEHUH DKCIEPTOB OT
CpEJTHEro KOJUIEKTHBHOT'O (M) =

1
" I_. M; (I - 4ucno 3KcnepToB) XapaKTepU3yIOT
JaHHbIC pHCc. 3. Mepoll OTKIOHEHHS CIY)XWUT JJIMHA
BEKTOpa

_ (yJ=11 2\1/2
(M) — M;| = (Zj:]_ (M), —M;)*)"" (D)
rie J = 11 — 4gucmo paccMaTpHBaeMBIX
mapaMerpoB. [IpUMEHHTENIBHO K HAMIMM JAHHBIM
COOTBETCTBYIOIIUI PE3yJIbTAT TOKa3aH Ha puc. 3.
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Puc. 3. Omrnonenue wacmuvlx IKCNEPMHBIX MHEHUI OM KOJIEKMUGH020 cpedne2o. Homep sxcnepma na
KPY2080il Ouazpamme yeauuugaemcsi no Yacoeol Cmpeike; YeHmMpAaIbHasi OKPYICHOCHb COOMBEMCmEyem
OMKIIOHeHUI0 Om cpedHe20 MHeHus Ha 1 bann, cpeouss — na 3 6anna, bonvwasn — Ha 5 6anios. Macwuma6bhoi
senuuunou moacem ciyxcumo |(M)| = |M;| = 25,48

CBA3b MeX/y NaHHBIMH pUC. 2 U 3 ompeaensercs
TeopeMoit Kommu: eciu 1aHHbI€ TNIOTHO TPYIITUPYIOTCS
BOKPYT CpEIHEero 3HaueHus, TO OHU IUIOTHO
TPYNIHPYIOTCS MEXIy co00i 1 Ha00opOT.

Jannsle puc. 2-3 Takkxe CBUAETEILCTBYIOT, YTO
MHeHue odkcrnepra Ne 10 cunbHO pacxogurcs ¢
KOJUICKTHBHBIM CPEIHUM, UTO MOOYKTaeT UCKITFOUUTh
€ro M3 COCTaBa 3KCIIEPTHOTO COOOMIIeCTRA.

5

1 2 3 4 5

1" 0,98182" 0,95455 " 0,95455 " 0,94545 " 0,9818:
o0,58182"
0,95455

1 0,95455

5
1 o
2
3
5 0,94545
5
8

02" 0,95455" p,8a545 "
17 0,89091" 0,90000 " 0,81818"
0,80001" 17
0,95455 0,94545
0,84545 0,89091
0,9 0,9 094585
0,84545
092727
096364
0,95455
0,94545
0,34545
0,85455
0,93636
0,95455
0,30909
0,86364

17 ogs182”
0,88182"
09

0,35455 "
0,95455
0,90909
0,96364
0,86364
0,96364 0,94545
087273

03
0,99091
0,98182
0,99091 0,96364
0,96354
0,89091
0,95455
0,98182
0,97273
0,92727

0,98182 "

0,80908 "
0,93636 0,88182
0,92727

09
0,97273
092727
0,96364
0,94545
0,93636
0,90909
0,98182
091818
0,92727

0,50009"
0,93636
0,95455
0,89091
0,95455
0,94545
0,94545
0,85455
0,96364
0,91818
0,94545

0,88182
0,81818
0,50908
0,89091
0,99091

08
0,91818
0,79081
0,93636

0,54545
092727 01818
0,94545
0,84545
0,85455
0,95455
0,58182
0,93636

0,81818
0,88182
0,90909
0,97273
0,81818

o9
0,78182
0,91818

10,95455

0,96364 092727

8
09" 0,96364" 0,91818"
v I v v v v v v

17 0,95455 " 0,95455 " 0,90009 " 0,96364 7 0,86364 " 0,94545" 0,87273
0" 0,8a585"
02" 0818187
0,94545" 0,89091" 0,94545 " 0,89001"
17 0,90009 " 0,93636” 0,92727"
1" 0,88182" 0,981827
1" 0,90009"
r

1
083636

Ilocne uckIIOYEHHS W3 IKCIEPTHOM KOMHCCHHU
JIMLA C CWIBHO NPOTHBOpEYAIIUM OOLIEMy MHEHHEM
MoJly4yaeM ONTHMM3UPOBAHHYIO TPYINY 3KCIEPTOB.

IIpoBeném 00pabOTKy MHEHHH 3TOW TpPYMHIBl B
COOTBETCTBHH C MPUBEJICHHBIM BBIIIC aITOPUTMOM.
Koppemsiuuss  mHenuit  19-tu ocTtaBmmxcs

9KCIIEPTOB WILTIOCTPUPYETCsT MaTpuueil Ha puc. 4, a
WHBIE CIIOCOOBI MOATBEPIKACHHS COTTIACOBAHHOCTH MX
MHEHUH Ha puc. 5 u 6.

10 11 12 13 14 15 16 17 18 19
0,91818 " 0,99091 " 0,95455 " 0,99091" 0,97273" 0,93636" 0,90900 " 17 0,95455" 0,96364
0,97 0,99001" 0,98182" 0,96364 " 0,96364 " 0,80091" 0,95455 " 0,98182" 0,97273" 0,92727
0,92727 " 0,96364 " 0,95455 " 0,94545" 0,94545 " 0,85455" 0,93636 " 0,95455 " 0,30909 " 0,86364
0,88545 " 0,94545" 0,94545" 0,92727" 0,94545 " 0,84545" 0,85455 " 0,95455" 0,98182" 0,93636
0,91818" 0,91818" 0,87273" 0,91818" 0,95455" 0,91818" 0,81818" 0,94545 " 0,88182" 0,92727
0,9" 0,97273" 0,92727" 0,96364 7 0,94545 " 0,93636" 0,90000 " 0,98182 " 0,91818" 0,92727
0,84545" 0,85455” 0,81818" 0,38182" 0,90%08" 0,97273" 0,81818" 057 0,78182" 091818
0,93636 " 0,95455 " 0,89091" 0,95455 " 0,94545 " 0,94525" 0,85455 " 0,96364 " 0,21818" 0,94545
0,83636" 0,28182 " 0,81818" 0,90909 " 0,8%091" 0,930917 087 0918187 0,79091" 093636
1" 0,90909" 0,87273" 0,50009 " 0,91818 " 0,88182" 0,85455" 0,91818" 0,87273" 0,88182
0,90909 17 0,97273" 0,98182" 0,95455"  0,3" 0,92727" 0,99091" 0,96364" 0,93636
087273 057273" 17 0,93636" 0,945457 0,82727" 0,94545" 0954557 0954557 0,9
0,90%02 0,98182 0,93636" 1" 095455" 092727" 0,97 0,99091" 0,92727" 0,95455
0,91818 0,95455 094585 0,95455" 1" 0,90803" 0,90909 " 0,57273 " 0,93636 " 0,93636
0,88182 02 082727 092727 050009" 17 080009 " 0936367 0,82727" 0,95455
0,85455 092727 0,94545 09 090909/ 0,80909" 1" 0,90909" 0,89001" 0,81818
091818 099091 095455 0,99091 097273 093636 0,90909 17 0,95455" 0,96364
0,87273 096364 095455 0,92727 093636/ 0,82727 089091 0,95455" 17 09
0,88182 093636 03 095455 0,93636 095455 081818 096364 03" 1

r

r

Puc. 4. Oxpawennas KoppesiyuoHHds MAmpuya SKCRePmHOLL OYeHKU CPAGHUMENbHOU 6AICHOCU (PAKMOPO8
NPoU3800CMEeHHOU 6e30NACHOCIU HA OCHOBAHUU UHOUBUOYANbHBIX MHeHull (mabn. 2)

[IpencraBnennpie Ha  puc. 2.4-2.6  TaHHEIC
CBUJIETENILCTBYIOT O XOPOIIEM COTJIaCHH JKCIEPTOB B

OTHOIIEHUN BAXXKHOCTHOTO PAH)KUPOBAHUSI BEIOPAHHBIX
(haKTOpOB NPOU3BOJICTBEHHOH O€3011aCHOCTH.
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Puc. 5. Omknonenue vacmuuix IKCnepmmnuix MHEHUL OM KOJLLeKMUBHO20 cpedneeo

1’ 10

Puc. 6. Koppenayus yacmuvix 3KCnepmubix MHEHUl ¢ KOJIEKIMUGHbIM CPEOHUM.
Obo3nayenus 6 coomeemcmeuu ¢ puc. 2

I[aHHBIe puc. 7 OpeACTaBIIAIOT AJIbTCPHATHBHYIO OTJIINYHUEC (CPCZ[HCKBaZ[paTI/I‘IHOC OTKHOHCHI/IC) YaCTHBIX

HUHTEPIPECTALUIO JaHHBIX PHUC. 5, TI03BOJIsSAA OLCHUTH OKCIICPTHBIX MHEHUH OT YCPEAHEHHOTO.

13 0AS 2

11 10

Puc. 7. CoomHnoweHnue OmKIoOHeHUs: YACMHBIX IKCHEPMHBIX MHEHUU (NPUGedeHbl IOMAHOU TUHUEL C MaAPKepaAMU)

C KOJLIEKMUBHbIM CPEOHEeK8AOPAMUYHBIM OMKIOHEHUEM (NPUBEOeHo CRIOWHOU TuHUell)
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IIpoananu3upyeM 3aKOHOMEPHOCTU B OTIMYUU
YACTHBIX OSKCIEPTHBIX MHEHUI OT KOJJIEKTHBHOIO
CpeiHero, BHIOpaB MepOH OTJIMYMS BEIMYUHY YIia

MEXKIY BEKTOPaMH WHJIUBUAYAJIbHOTO "
KOJUIEKTUBHOrO MHeHuM. Eciu 0003HauuTh, €8
CHUMBOJIOM a, pactipenenesune MHEHUN

xapakrepusyercs GpyHkImen F(o), mokazaHHoOI Ha pHC.

F(a)

oe

oz

8. Tam xe, HapsAdy ¢ IMIUPUYECKUM paclpeeeHIEM
F(a), mpuBeneHsl pe3ysbTaThl €€ amIpOKCHMAlUU
KyCOYHO-JIMHEHHOM 3aBHCHUMOCTBIO. XapakTep 3THX
JaHHBIX MO3BOJISIET 3aKJIIOYMTh, YTO BBHIOpAaHHAS IS
paHXUpPOBaHUA paBHOMEpHAs LIEIOYUCIIEHHAs IIKana
JIOCTaTO4HA s YBEPEHHOT0 oInpeneneHus
LICHHOCTHBIX MPEAIOYTCHHUI.

oA

Puc. 8. Dmnupuueckas @ynkyust pacnpedenenus 0ist OMKIOHEHUS. YACTHBIX DKCNEPMHbIX MHEHUL Om
KOJLIEKMUBHO20 CpeOHe20 U ee annpoKCUMayus KyCoOuHO-TUHEUHOU 3a8UCUMOCTIbIO

@opMynbHas anmpoKCUMalus JaHHBIX pHC. 8§
HMEET BUJ:

0, a < 0.08606
F(a) =42.95143a — 0.254, 0.08606 < a < 0.42488 . 2
1, a > 0.42488
Jns monTBepkaeHus, 9To popmyna (2) xoporro
OIIMCBHIBAET  HCXOJHBIE JTaHHBIE, COIIOCTaBUM 0, a<a
a—a
WHTETPAJIbHBIE XAPaKTEPUCTUKH OTOIO0 MOJIEIBHOTO F(a) = o’ a<a<bh 3)
pacmnpeneneHns ¢ aHAIOTUYHBIMU XapaKTePUCTUKaMU 1 a>b
JUISL UICXOAHBIX (Ha rpaduke puc. 8 CHHUM LIBETOM)
Touek. B kadecTBe HUHTEIrPpaJIbHBIX XapaKTCPUCTUK CPEIHEKBAIPATUYHOC OTKJIOHCHHEC o,
BbIOEpeM  CpelHEKBAJPATHYHOE —  OTKIOHEHHE, acummerpus (skewness) u  okcuecc  (Kurtosis)
ACUMMCTPUIO u JKCHECC. ]IJBI PaBHOMEPHOI'O BBIPA)KarOTCsI COOTHOLICHUSIMH:
pacrpeneneHus
58] b b+a 1 |b—al
0= 10— @rar@ = -0 tda = @
=L (a = ()3 S S ORI L. I S pop
Skewness = — [ (a={a)3dF (a) = = fa (=) r—da=0, (5)
o= L [P (o — 4 1 (b, _btayg 1 9
Kurtosis = — [~ (¢ — (a))*dF (a) = = [, ( ) —da=-, (6)

[ee]
B kotopeix (a) = [ _adF(a). Pesynbrarsl
COTIOCTABJICHUS TEOPETHYECKUX (IS PaBHOMEPHOTO

pacripenenenus (3)) u dakTnyeckux (puc. 8) TaHHBIX
MIPUBEJCHO B TA0I. 3.

Ta6numa 3

Teopernyeckue U paKTHUECKHE MOMEHTHI PABHOMEPHOI0 pacnpenejeHusi MPUMeHUTEeTbHO
K JIAaHHbIM pHuc. 8

HWcrounuk | [Tapametp o Skewness Kurtosis
Teopust 0,09781 0 9/5
dakTHueckn 0,0986 -0,325 1,902
HanHble Tabx. 3 MOATBEPXKIAIOT PABHOMEPHOCTh  BBICOKOE  KA4yeCTBO  BBIMOJHEHHOTO  JKCICPTHON
pa3bpoca  YACTHBIX  OKCHEPTHBIX MHEHHMH OT  KOMHCCHEl  paH)XUPOBaHUS — MPOM3BOJCTBEHHBIX
KOJUIGKTHBHOTO ~ CPEAHEro, 4YTO  MOATBEPXKIACT
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(hakTOpOB MO BaKHOCTH B OTHOILCHHH OE30M1aCHOCTH
TpyAa.

B onucaHHOI cuTyaluy npeacTaBiaseT HHTepec I
pOaHaNU3UPOBATh UyBCTBUTENBHOCTh  MOJIYYEHHOTO
pe3yibTarta (IKCIEPTHON OIIEHKH) MO OTHOUIEHUIO K
BO3MYIIEHUAM, KaK CaMOH INpOLEeAyphbl OLCHUBAHUS,
TaKk M 10 OTHONIICHHIO K IOTPEIIHOCTAM MHEHHUS
OTIENBHBIX SKCIEPTOB W/WIIM COCTAaBY/4HCICHHOCTH
SKCIEPTHOTO CcO00IIecTBa. XapakTep W Pe3yIbTaThl
COOTBETCTBYIOIIEH pabOTHl OMHCAaHBI B CICIYIOIIEM
naparpade.

5. ¥YcToH4uMBOCTH 3KCHEPTHON OLGHKM K
Heomnpe/eJeHHOCTH YaCTHBIX MHEHMIt

BaxHyro ponp B MaTeMaTH4YeCKOM aHaJIU3e
peaJIbHBIX MPOLIECCOB UIPaeT yCTOMIMBOCTh MOJEIEH.
VYcroiluuBocTs  O3HauaeT — Majoe  H3MEHEHHUe
pe3ynpTata IpU MajlOM H3MEHEHHH HCXOJHBIX
MAaHHBIX. MBI «BO3MYIIANW» HWCXOAHBIC IaHHBIC,

0,92727
0,92727

2 3 7

5

8
0,84545 " 0,02727
0,83636" 0,91818
0,77273 " 0,86364 " 088182

08" 0,85455" 0,81818
0,26364 " 0,04545 " 0,90009
3" 0,94585
17 0,81818" 0,04545

1" 0,90%09
0,90009
0,95455
0,91818
0,86364
0,95455
0,91818
0,91818
0,87273
0,96364
0,86364
0,91818

1 3
17 0,96364" 0,95455 " 0,93636 " 0,94545
0,96364" 17 0,95455" 9" 0,90909
0,85455 0,95455" 17 0,8182"
r r

-

8
0,98182
0,95455
0,97273
0,90909
0,94545

)

0,93636 0,88182
0,94545 (0,30009 09
0,98182 097273
0,84545 0,77273
0,92727 0,86364
0,92727 092727 088182
0,92727 09
0,96364 007273 097273
0,91818 0,91818
0,96364 0,02727 0,90909
0,97273 0,94545
0,91818 0,50909 0,83636
0,91818 0,90909
0,97273 0,92727
0,95455 0,90909
0,96364 001818 0,88182

1" 0,90909
0,90909
0,90909

08
0,85455
0,81818
0,87273
0,91818
0,91818
0,92727
0,96364
0,84545
0,85455
0,91818
0,95455
0,94545

]
LR R R |
AN B I B B B |

0,94545
0,86364
0,94545
0,90909
0,94545
0,90909
0,85455
0,02727
0,95455
0,01818
0,84545
0,03636 0,95455
0,88182 0,90909
002727 092727

r
r
r
r
r
r
r
r

0,87273

09
0,94545 0,94545
092727
0,94545
0,89091
0,93636
097273
001818 0,97273

S0 e o i b w R e
LR DL EE N RERERR |

I

0,87273
0,82727
0,89091
0,91818
0,97273
0,88182
0,92727
0,80909
0,90909

AP PP I P
1 R W R e

B -

e

)

0,26364

1" 0,89001

r
r
r
r
r
r
r
r
r
r

CIly4yalHO TIEPEecTaBiIsis JIBE CMEKHbIE ITO3ULUU BO
MHEHUHM KaXIOTro »OKcrepra. Takoe BO3MyIIECHHE
Ha30BEM OJHOKPAaTHBIM WM €IWHUYHBIM. Pe3ynbraT
BIIMSIHUS OJHOKPAaTHOTO BO3MYIIEHHS Ha aHcaMOIlb
MHEHUH ¥ ero0 CTaTHCTHYECKUE apaMeTphl TOKa3aH Ha
puc. 9-13, tabux. 4.

Bosmyuienue 9KCIEPTHBIX MHEHUHI
OCYIIECTBIISUIOCH B paMKax CIEAYIONMEH MpPOLEAypHI.
HcxogHoe  MHEHHME  KaXIOr0 M3 JKCIEPTOB
MIPETEPIIECBAI0 EANHUYHYIO CIyYaiHyI0 KOPPEKIHIO.
CraygaliHBIM 00pa3oM BEIOHpacs (pakTop ¢ paHTOM X U
PaBHOBEPOSTHBIM 00pa30M B3aMMHO MEPECTABIISIICS C
(hakTOpOM, UMEIOIINM PAHT Ha €IUHUILY OOJIbIIE, HIIH
Ha €QUHUIy MeHbIIe. 3aTeM COBOKYIHOCTh
BO3MYILIEHHBIX JKCIIEPTHBIX MHEHHIH MOABEPrajioch
CTaTHUCTHYECKOH 00paboTKe IPH MOMOIIH AJITOPUTMOB
OITMCaHHBIX BBIILE.

10 11
0,52727" 0,96364
9" 0,97273
9" 097273
0872737 0,91818
0,94545 " 0,90809
0,92727 : 0,94545

r

-

v

o

12
0,91818" 0,96354
0,95455" 0,92727
0,91818" 0,90009
0,91818" 0,92727
0,85455 " 0,92727
0,80091" 0,93636
0,75455 " 0,78182
0,86364" 0,95455
0,87273[ 0,82727" 0,80001

17 0,90909 " 0,84545" 0,91818" 0,93636 " 0,91818 " 0,85455
0,90909 17 0,96364" 0,95455" 0,95455 " 0,84545" 0,02727
084585 0,96364 1 9" 0,94545 " 0,82727" 0,95455
0,01818 0,95455 09 17 0,94545" 0,87273" 0,87273" 0,09001 " 0,91818
093636 0,35455 0,94545 (0,94545 17 0,92727" 0,93636" 0,96364 " 0,93636
0,01818| 0,84545 0,82727 087273 0,92727 1" 0,88182" 0,00009 7 0,82727
085455 0,92727 095455 0,87273 0,93636 0,88182 1”7 0,91818 " 0,89091
082727 096364 0,92727 0,99091 0,96364 0,90909 091818 1" 0,90009
087273 094545 091818 091818 0,93636 0,82727 089091 0,90909
0,89091 092727 091818 095455 0,95455 091818 087273 096364 0,90009

13 14 15
0,97273 " 0,91818" 0,91818
0,96364 " 0,90908" 0,97273
0,94545 " 0,83636” 0,90009
0,96364 " 0,84545" 0,85455
0,95455 " 0,01818 " 0,84545
0,97273" 0,91818" 0,90%09
0,28182" 0,07273" 0,80009
0,91818" 0,91818" 0,87273
0,91818" 0,67273" 088182

16 17
0,97273" 0,95455
0,95455" 0,93636
0,92727" 0,90909
0,91818" 0,95455
0,93636 7 0,88182
0,95455 " 0,30909
0,82727" 0,73636
0,96364 " 0,86364
0,92727 7 0,80009
092727 0,87273
0,96364 7 0,94545
0,92727" 0,91818

18 19
0,96364
0,91818
0,88182
0,94545
0,92727
0,92727
0,86364
0,91818
0,90009
0,89091
0,92727
0,91818
0,95455
0,95455
0,91818
0,87273
0,96364
1" 0,90%09
1

0,84545" 0,75455

-
r
-
r
-
r
-

0,95455" 0,91818 :

-

-

-

r r
r r
r r
r r
r r
r r
r r
r r
r r
r r
r r
r r
r r
r

AR R R B R R R R R R R DR B |
LR RN B R RE RE R AL R B B B B |

r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r r
r r
r

Puc. 9. Koppensiyuonnas Mmampuya s5KCRepmHoil OYeHKU CPAGHUMENbHOU 8AICHOCMU (AKMOPO8
nPOU3800CMBEHHOU 6E30NACHOCIU HA OCHOBAHUU UHOUBUOYATILHBIX MHeHUU | 9-mu sxcnepmos 01 00HOl
CAYUAUHOU NePecmanosKy y Kancoo2o IKCnepma

12

Puc. 10. Omxnonenue yacmmvix 5KCNEPMHbIX MHEHUU OM KOJLIEKMUBHO20 CPEeOHe20, OOHA CLyYaUHAs
nepecmano8ra 071 Kancoo2o IKcnepma
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Puc. 11. Koppenayus uacmusix 3KCNepmHbIX MHEHULl ¢ KOJUIEKMUBHbIM CPeOHUM.
OoHna cyuaiinas nepecmano8ka 05 Kaxcoozo sxkcnepma. Q6o3navenus coenacho puc. 2

i
I
(¥

-
e
[

Puc. 12. Coomnowenue uacmuuix 9KCnepmusvix MHEHUl
(npusedenvl TIOMAHOU TUHUE C MAPKEPAMUL) C KOJIEKMUBHbIM CPeOHUM (NPUBeOeHO CNIOUHOU TUHUelL),
00HA CYHAlHAsL NePecmaH08Ka Ol KANCO020 IKCnepma

Kak BumHO M3 MaHHBIX Ha puc. 9-12 eAMHUYHOE  BO3MYIICHHE WHAMBHIYAIbHOTO MHeHHs Ha ~ 1 %
Cly4JailHO€ BO3MYIICHHWE TMPHUBEJIO K TMOSBICHUIO  MPHUBEJIO K HECOIJIACOBAHHOCTU OOIIEei OlleHKH ¢ Ha
OJIHOTO JKCIEpTa C CYIIECTBeHHO oTnyamnmmes ot ~ 0,5 %.
o01iero  MHEHHEM. B YHCIOBOM  BBIpOKCHUH

F(a)

¢ a1 02 a3 04 as
Puc. 13. Dunupuyeckas ¢ynuxyus pacnpedenenuss 015 OMKIOHEHUS YACMHBIX IKCHEPMHbIX MHEHUL OMm
KOJLIEKMUBHO20 CPEOHe20 U ee AnnpOKCUMAYUsL KYCOUHO-TUHENIHOU 3A8UCUMOCIbIO, OOHA CIYYAliHAs
nepecmano8Ka 0Jist Kadco020 IKCnepma
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Tabnuua 4

Teopernueckue U paKTHYECKHE MOMEHThI PABHOMEPHOI0 OTHOKPATHO BO3MYLIICHHOI 0
pacnpeeeHHs] IKCIEPTHBIX MHEHUI

Hcrounuk | [Tapamerp o Skewness Kurtosis
Teopwust 0,09781 0 9/5
dakTHyecKu 0,08495 0,226 2,982
Kak BugHO U3 naHHbIX puc. 13 u Tabm. 4, pa3dpoc OmnpenenmM TmapaMeTpbl (a) u o,

SKCHEPTHBIX MHEHUH NPU OJHOKPATHOM BO3MYIICHUU
XapaKkTepu3yercs, BEPOSITHO, ¢dyHKIIIEH
pacnpeneneHus, noxoxen Ha ['ayccoBy HOpMaIbHYIO

. _la—(@p?
P(a) = dF(a)/da = =,° 202, (7

F(a)

BOCITIOJIb30BABIINCE PEIIATEIEM ONTHMHU3AIHOHHBIX
3a/1ady, BCTPOECHHBIM B Excel. Pesynbrar
nHUNHUaIn3anuu ['ayccoBoil GyHKIINH MOKa3aH Ha PHC.
14 u B Tabm. 5.

o

Puc. 14. Dmnupuueckas gpynkyus pacnpeoeneHust st OMKIOHEHUsL YACIMHBIX IKCNEPMHbIX MHEHUL Om
KOJLIEKMUBHO20 CPeOHe20 U ee annpoKCUMayusi HOpMAaibHuiM pacnpedeienuem I aycca
(<a> =0,280912 0 = 0,083505), o0na cayuaiinas nepecmanosKka 05 Kaxicoo2o 3Kcnepma

Tabmuma 5

Teopernyeckne u pakTHYECKHE MOMEHTbI HOPMAJIBLHOTO O/ITHOKPATHO BO3MYILIEHHOTO paclnpeneeHust
IKCIEPTHBIX MHEHUI

Hcrounuk | [apamerp o Skewness Kurtosis
Teopust 0,0833 0 3
dakTrueckn 0,085 0,225 2,982
Kpome TOTO, HEBsI3Ka (hakTHYEeCKMX  KBaJIM(UIIMPOBAHHBIX 3KCHEPTOB 4YacTO 3aTPyHHEH,

BO3MYIICHHBIX MHEHUH C TEOPETHUECKUM PE3YIIETATOM
B paMKax THIIOTE36l O HOPMAllbHOM XapakTepe
pa3bpoca MHEHHH BJBOE MEHBINE, YeM HEBS3Ka C
TEOPETHYECKH TpEJIoaraeMbIM  pPE3yJbTaToM B
paMKax THIOTE3bl O PABHOMEPHOM pa30poce MHEHHH.

YcunuB BO3MYIIEHHE, pasbIrpaB MO JBE, TPH U
T.J. CIy4ailHbIe MEPECTaHOBKM Yy Ka)KJOT'0 JKCIIEPTa,
MOJMYYWSIM  pe3ysbTaT, KOTOPBI  CBOAHWTCA K
caenytomemy. [Ipu naHHO# YMCIEHHOCTH SKCIIEPTHOM
TPYIIIBL U COTJIACOBAHHOCTHU NMPEABIBIEHHBIX MHEHUM
pa3paboTaHHass MOJENb YCTOWYHBA K HEU30CIKHBIM
CMHUYHBIM ONIMOKaM KaXJO0ro JKcmepra. Takoit
pe3yabTaT OOBSICHICTCS BRICOKOH CTEIECHBIO COTJIACHS
WX HAYAITbHBIX MHCHUI.

6. BiusiHue YMCIeHHOCTH IKCIEPTHOM rpynibl
Ha pe3yJbTaThl OLleHUBAHUS

ITockonbky otbop

0O0JIBIIIOTO qucia

MPEJCTaBIsIET UHTEPEC HCCIEN0BATh, KaK KayeCTBO
SKCHEPTHOM OLIEHKH 3aBHCUT OT YUCIIEHHOCTH TPYIIIBI.
B pacuetax MBI IIOCIENOBATENbHO COKpAIan
YHCJIEHHOCTh JKCIEepTOB Mo cxeme 19 — 13 — 7
4yeJIoBeK. Pe3ynbTaTel BEIYMCIEHUN [T0OKA3aHbl HA PUC.
15 u cBomarcs k cueayiomeMy. C TOHIDKECHHEM

KayecTBa OTHCNBHBIX OKCHEPTOB, BBIPAKAEMOTO
YBEJITMYHBAIOIIAMCS YHCIIOM OIINOOK,
COTJIACOBAHHOCTH OJKCIIEPTHOTO MHEHHS CHHKAETCS.
I[Ipn sTOM cpennuit  ypoBeHb KO3 dHIMEHTA

KOppeJsiIUUU YMEHbIIAaeTCs co CKopocThio ~ 1.5 % Ha
KaXIyl0 OMIMOKY BHE 3aBUCHMOCTH OT 4YHCIA
9KCIIEPTOB, KOTOPHIE BHIOMPAIOTCS M3 KauyeCTBEHHBIX
19-tu. YCTaHOBICHO, 4YTO JOMYCTHUMBIM SIBISCTCS
COKpaIlleHHE Hallell SKCHEPTHOM TIpyHNbl 0 CEMH
MIPOU3BOJIFHO BEIOpAaHHBIX (M3 19-TH).
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0,94 ‘

0,93

NS

R
0,92

0,91

0.9

® T ¥ =-0,0122x+0,9272
= R* =0,9756

0,89

0,88 ®
¥ =-0,0157x 40,9262

R* =0,9896

0,87

0,86 ]

¥ = -0,0165x+0,9298
R*=0,7786

0,85

0,84 T T T T T T T T 1
o 0,5 1 15 2 25 3 3,5 4 45
Puc. 15. Cruorcenue coenaco8anHocmu MHeHull SKCNePMHOL KOMUCCUU 6 3A8UCUMOCTIU OM YUCLA OUUOOK,
oonyujeHHbix Kancovim sxcnepmom. Cunetl runueil (Mapkepom) omoodpasicenvl MHenus 19-mu sxcnepmos.
Opanoicesotl — 13-mu sxcnepmog u cepout — 1-mu.
Tam orce npugedena nunelnAs ANMPOKCUMAYUA IMUX 3A8UCUMOCTE

IIpakTudecku, HCNONB3Yysl INPEUIOKECHHBIN B
paboTe MaTeMaTHYCCKHI MOJXO0M, MOXHO HE TOJILKO
COKpAaTUTh YHCIIO JKCIepToB B 2.5 pasa, HO U
JIOMTYCTUTh, YTO KKIBIA U3 HUX UMEET MpaBo Ha 1-2
OIIMOKY B TOAOOHOM TECTE.

CyIecTBeHHO, YTO  pasiW4yHBIE  CIIOCOOBI
MPECTAaBICHNS JTaHHBIX, MCIIOJF30BaHHEIE B PadoTe,
00JIeTJaloT W yCKOPSIFOT aHAJTN3 SKCIIEPTHBIX MHCHUIA.

3akiaovyeHue

Pe3ynbTarhl 9KCIIEPTHOTO OMpPOCa, BHITIOTHEHHbBIE
[0 KJIACCUUECKOMY U JIETaIU30BAHHOMY aJITOPUTMY, B
LIEJI0M COIJIacyroTCs: MHEHUS JKCIIEPTHOTO
c0o00IIecTBa B BOMPOCE OTHOCHUTEIHHON 3HAYMMOCTH
OIMACHOCTH u BPEIHOCTH OTJEIbHBIX
MPOU3BOICTBEHHBIX (PAKTOPOB HEIIPOTHBOPEUYHBEHI.

OnmHako, B OTIMYHE OT  KIACCHYECKOTO,
npeajgaraéMblii METOA TO3BOJMJI JIETKO BBISIBUTH
HEJ0CTAaTOYHO COTJIAacHbIX dKcnepToB. [IpennoxeHHbie
3eCh  QJITOPUTMBl  BBISBJICHHUA MPOTUBOPEUUBBIX
JIAaHHBIX OCHOBaHbl Ha LIEJIEBOM pacKpalllBaHUU

V]IK 62-533.65
I'PHTU 75.31.25

KOPPEJIAIUOHHBIX MATPHUIl U yHOOHBIX JIEMECTKOBBIX
nuarpammax. Takod TOAXOA CHHUMAaeT BCAKHE
OTPaHUYCHUS Ha YUCJIO aHATU3UPYEMBIX (PaKTOPOB U
TIPUBJIEKAEMBIX 3KCIIEPTOB.

OOHapy)XeHHBIE B  XOlIe¢  KOMITBIOTEPHOTO
JKCIIEPUMEHTA BO3MOXHOCTH pa3paboTaHHBIX
QITOPUTMOB TOXXTBEPKAAIOT HX MPUTOAHOCTbH IS
ONTHMHU3ALMH SKCIIEPTHBIX TPy U MIPOLEAYP.
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CUCTEMA PET'YJIMPOBAHHUA BO3JAYXOOBMEHA B OBIIECTBEHHBIX IOMEIIEHUAX B
3ABUCUMOCTH OT TEMIIEPATYPBI 1 BJTAYJKHOCTH

Summary. The approach and a technique for monitoring and regulating two parameters of air, namely its
temperature and humidity, of viewers stay in the visual hall of the cinema, are considered. To obtain quantitative
indicators, the proposed simulation model of the air exchange control system in the visual hall of the cinema,
taking into account the support of the necessary climatic conditions.

AHHOTanusA. PaccMOTpeH MOAX0J U METOJAWKA KOHTPOJS M PETYJIUPOBAHUS JABYX IMapaMeTPOB BO3/AyXa, a
MMEHHO €ro TeMIlepaTypa M BIKHOCTb, KOTOPHIC BIHMSIOT Ha KOM(OPTHBIC YCIOBHUS NMPeOBIBAaHHUS JIIOJCH B
3PUTENHHOM 3aJIe KHHOTeaTpa, KOTOPHIH BEIOpaH B KauecTBE 00bEKTa MccieaoBanus. [l aHaM3a JMHAMAKY U
ITOJIYYCHHUA KOJINYCCTBCHHBIX noKa3aTeJieH o TEMIICPATYPEC U BIIAXXKHOCTH IIPEAIAracTCa UMUTAllMOHHAA MOJICIIb
CHUCTEMBI PETYJUPOBaHUSA BO3AYyXOOOMEHAa B 3pUTEILHOM 3ajie C YYETOM BO3MOXKHBIX HM3MEHEHHH STHX

napaMeTpoB.

Keywords: microclimate, air exchange, temperature, humidity, simulation model
Knmioueswie cnosa. MUKPpOKIUMam, 603()yx006M€H, memnepamypa, 6J1a3ICHOCMb, UMUMAYUOHHAS Mooenb

AKTYaJIbHOCTb. ObecnieueHne HYKHOT'O
KIMMAaTHIEeCKOTO PEeXUMa B 3PUTEIHHOM  3alie
KAHOTEaTpa SIBIICTCS MEPOIPHUATHEM, TPEOYIOIUM
0co00T0 TOJX0/a, MOCKOJIBKY OONBIIOE KOJIAIECTBO
JFO/IeH JOCTaTOYHO JOJITOe BPEMs HAXOTUTCS B OJJHOM
3aKpHITOM MoMenieHnH. OCHOBHBIMH TapaMeTpaMH,
KOTOpBIC BIHUSAIOT HAa KOM(OPTHBIE KIMMATHYCCKUE
yCIOBUsI NpeObIBaHMsI 3pHUTENIed B 3ajie KUHOTeaTpa
SBIIAIOTCSL Ka4eCTBO BO3/AyXa (€ro rasoBblil COCTaB),
TeMIIepaTypa U BIaKHOCTb.

UuCThIA TEIUIbIA BO3AYX B KUHOTEATPE MO3BOJIUT
9yBCTBOBAThH CE0s 3PUTEIIIO YIOTHO M KOM(OPTHO. ITO
0COOCHHO Ba)KHO, €CJIM HPEAIoJaraeTcs, 4To IMepen
CEaHCOM 3PUTENb JOJDKCH OCTABIATH CBOIO BEPXHIOIO
onexay B rapaepode. [loaTomy HE0OXOAUMO YICITUTH
ocoboe BHUMaHWE BEHTHIIAINH 3PUTEIHHOTO 3alla, B
TOM YHCJE, YYHTBIBas KIMMATHYCCKUE YCIOBHUS
permnoHa, ero o0orpeBa TEIUTBIM BO3IYXOM, a TaKXkKe B
COBOKYITHOCTH BEHTHUJIALINN KHHOaHHapaTHOﬁ, a TaKXe
¢doite kumHOTeaTpa (TEIUIOBBIE 3aBECHl B 3UMHUUN
MIEPHO).

ear m 3agaum. [loBblieHne 0€30MACHOCTH U
YpOBHA  KOM(MOPTHOCTM  3pUTeNed  3a  CHer
pEeryIupoBaHusl BO3AyXO0OMEHa B OOIIECTBEHHBIX
MOMEIICHUSIX C YYETOM IOAICpIKaHUs HEOOXOIUMBIX
mapaMeTpOB MUKPOKJIFIMATA.

OCHOBHBIE 33/1a4H CIICAYIOMIHE:

- OIpEeNeNUTh OCHOBHBIC MOKAa3aTelHd KauyecTBa
BO3IyXa, KOTOPHIC BIHUAIOT Ha MHKPOKIHMAT B
OOIIECTBCHHBIX TIOMCIICHHSAX;

- pa3paboTaTh WMHTAIMOHHYIO MOJENb I
HCCIICIOBAHMS KaHAJIOB YIPABJICHUS TEMIIEPATypPHBIM
PEKUMOM ¥ BIaKHOCTBIO B 3aJie KHHOTEATpA.

Marepuan u pe3yabTaTbl HCCJIeJ0OBAHMIA.
PexoMenyemble 3Ha4YCHUS] TEMIlEpaTypbl BO3ayXa B
OOILECTBEHHBIX MOMEIIEHUSX COTJIacHO
OTEUECTBEHHBIM HOpMaM HaxoAsTcst B npenenax 20-22
°C — B xonoHbI# niepuoa roga u 22-25°C — B Teruibiid
nepuon roxa. OTHOcHUTENbHAas BIAXKHOCTH BO3JyXa
JOJDKHA  YIOBJICTBOPSATH KOM(OPTHBIM  YCIOBHSAM
HAXOXKJCHHS 3pUTENIeH B 3alie KWHOTeaTpa. B mHeBHOE
BpeMs OHa JOJDKHA JOCTUTATh MPUOIU3UTEIBHO 25-
30%, a mnpu OTKIIOYEHUH BEHTWJISILUM BO BpeMS
MOCTICTHETO CeaHCa BIIAKHOCTHh MOHHMAaeTcs 1o 40-
50%. [1]

PerynupoBarh TeMmmeparypy B 3aie KHHOTeaTpa
1e7Ieco00pa3Ho B KaHalle YIpaBJeHHs Kajtopudepom,

U3MCHSSI KOJIMYECTBO TCIIJIOHOCHUTEIIA (BO}II)I Ui
napa).
Jist  ucciienoBaHWsl  KaHalla  yIpaBICHUS

TEMIIEpaTypHbIM peXuMoM 1 B 3aje KHHOTeaTpa
CHHTE3MpOBaHA WMHTAIIOHHAs MOJETh Ha OCHOBE
o61ux monoxenui [2, 3, 4, 5], koropast ipencraBieHa
Ha puc. 1.

ETz RLT
[
AT |1
x—I Tv/Tn
Tn _I
ETn T FT AT oT < f;.T
Tn 1 Ut PIs) Uyt Kot To
X —» S) |
L Tot.s+1 : Tot.s+1 l Scope
Uot T Tv, T, Tn
Tn :|
Uyt
T |x

Puc. 1. Mooenv xanana pe2yruposanus memnepamypusl 8030yxd 8 3ajie KUHomeampa

OcHoBHBIE (PyHKIIMOHAIBHBIE HJIEMEHTHI MOJIEIIH:
OT - oObekr KaHajga  peryJMpOBaHUA
TEMIepaTypbl BO3AyXa C OOmMUM KO3(pDUIHESHTOM

nepenaun Kot = Ty / Uyimax ¥ TOCTOSIHHO# BpeMeHH To
=320 c, rae Th = 21°C - HOMUHaIbHast HOPMUPOBAHHAS
BEJIMYMHA TEMIICpaTyphl BO3ayXa Uil KOM(OPTHBIX
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YCIIOBUH MpeObIBaHUS JIIOJEH NpU  JOIMyCTUMOM
JMana3oHe M3MEHEHHs TeMIepaTypsl OT Tmim = 19°C
10 Tmax = 23°C, Uymax = 10 B — makcumamsHOe
3Ha4YeHHEe CUI'HANA YIPaBJICHHUS;

AT -  [pomopHHOHANBEHO-UHTETPUPYFOLIHNA
PETYJIATOp TEMIIEpaTyphl;

FT - ¢unbTp Ha BXOJIE CUCTEMBI yIIpaBICHUS IS
YMEHBILEHNUS NepeperyIMpoBaHus 10 TEMIIEPATYPe;

ETn — Omox 3agaHus  HOPMHPOBAHHOTO
ONITHMAJBHOTO 3HAYCHHS TEMIEpaTypel In B 3aie
KUHOTeaTpa,;

ETz - 610k UMUTAIIUN CTYNEHYIATOTO M3MEHCHHS
Temmeparypsl B 3ane 1z = 21,0; 22,5; 21,0; 19,5; 21,0
oc;

RLT - onemeHT ¢GOpMHUPOBaHUS JIMHEHHOM
3aBUCUMOCTH M3MCHEHHS TeMIIepaTyphl B 3ajie TV BO
BPEMCHHU.

ANTOpuT™ (YHKIIMOHUPOBAHUS MOJICIIH:

0 <t <3000 c — mocTeneHHbIi poCcT TeMIEPaTyphI
JI0 HOMHMHaIbHOr0 3HaueHus 21°C;

3000 <t <4000 ¢ — yBenuueHHEe TEMIICPATyPhI B
3aze 10 22,5°C;

4000 <t < 5000 ¢ — yMeHBIIIEHHE TEMIIEPATyPHI
JI0 HOMHAHAJIBHOI;

5000 <t < 6000 ¢ — yMeHBIIICHHE TEMIIEPATyPHI
1o 19,5°C;

6000 <t <7000 c — yBenmudeHHE TEMIIEPaTypPHI 10
HOPMHPOBAHHOTO 3HAYCHHS;

t = 7000 c - 3aBepmieHHe IIporecca
MOJIEITUPOBAHHSI.

JIByxkaHanbHbIH ocruiuiorpad Scope mo3Boser
OTCIIEIUTh ~ JWUHAMHUKY  IIOBEJCHUS  CHUCTEMBI

peryJupoBaHHus TEeMIIEpaTypbl C M3MEHEHHEM BO
BPEMEHHU CJIEAYIONIMX IapaMeTpoB: TeMIepaTypbl B
3axe Tv, ¢aktuyeckoir temmepatypel T u ee
HOPMMPOBAHHOTO 3HaueHus Tn, a Takxke currana Uyt
Ha BBIXOJE pETYIATOpPAa TEMIEPaTyphl. YKa3aHHbBIE
3aBUCHMOCTH H300pa)XEHBI Ha PHC. 2 B BUJE TPA(UKOB.

Tv. T.Tn (rpan)
5 T T T T T
T

5 L 1 L 1 |
Uyt (B) t,c

2 T T T T
5 : ...;;.,\\ ...... " _____ ._...__l‘ ...... .
7 e e e —————— Yy e N, =

I' : ‘\\ _____ ,l’ W)

e P RN P S |
B —
4 R L LR R R R L LA EEEEEES SRR RREEE R R R RELIELLLERLERERERS -
2 L -

O | 1 L 1 L |

0 1000 2000 3000 4000 5000 6000 7000

tc

Puc. 2. I'papuru usmenenus nepemennvix kanana pecyruposanus memnepamypor: TV(t), T(t), Ta(t), Uy(t)

Ha nepBom Bxogze: Tv (t) - myHkTupHas auHUsA, T
(t) - coutomnast uHEA, Tn (t) - WTPUX-TIYHKTHPHAS
nuausA. Ha Bropom Bxoze: Uyt (t) - myHKTHpHAS TUHAS.

JluarpaMmbl TeMIlepaTyp HarJIsSJHO OTPaXKAIOT
BO3MOXXHOCTb HACTPOWKH CHUCTEMBI TaKUM 00pa3oM,
YTOOBI 00€CHEeYNTh B KaXAbIH MOMEHT BPEMEHH
HoJIep KaHKe HeoOxoanMon HOPMHPOBaHHOH
temieparypsl B 21°C. IT0 NOATBEPKIAIOT [MOKA3aHUS
uudposoro usmepurens Display (cm. puc. 1).

I'paduyeckas 3aBucumocts Uyt (t) otoOpaxaer
XapakTep W3MEHEHHMs] CUTHAJIa yIpaBJIeHHs Ha BBIXOJIE
peryisropa TeMIIepaTypbl, KOTOPBIH B pealbHON

cucteMe  (aKTHYECKH  TIOJaeTcsl  Ha  BXOJ
3JIEKTPONPUBO/IA KJIATIAaHA PEryINPOBAaHMUS KOJINIECTBA
TETUIOHOCHUTEIIS Ha BXOJIe Kasopudepa.

[Tockonbky B TpUpOAE PE3KOTO HW3MEHEHUS
BIQXHOCTH HE TMPOHMCXOIUT, TO I YHPOIICHUS
CHCTEMBI u TIOBBIIIICHUS SHEpPro- u
pecypcocoepexeHus uMeeTcst BO3MOXHOCTb
MOCTPOEHUSI CHUCTEMBl C pEJIEHHBIM MPUHIHUIIOM
peTyJIMpOBaHHS BIaKHOCTH.

CHHTEe3UpOBaHA WMUTALMOHHAS MOJENb TaKOu
CUCTEMBl JUIS HWCCIIEOBaHWS KaHajla KOHTPOJS |
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peryjarMpoBaHud BJIAKHOCTHU H B 3ame KUHOTCATpa,
KOTOpas NpeacTaBjJICcHa Ha puUC. 3.

EHz RLH

E Hz IA[—\KI HV{

EHn Hv .
Hn

AH OH x 30

Uyh | Koh |Ho et
PI(s) i v Scope

) Toh.s+1 H, Hv,
H | Hnmin, Hnmax ]
[Hnmin Hnmax]
Uyh

Puc. 3. Mooenv kanana KOHMpoas u pe2yiuposanus 61AHCHOCHU 8030VXd
6 3ale KUuHomeampa

OcHOBHBIE (PyHKIIMOHAIBHBIE AJIEMEHTBI MOJICIIH:

OH - 00bexT KaHaJa PeryJMpoBaHusl BIAKHOCTH
BO3/yXa ¢ 00umM ko3 ¢urpertom nepenaun Kop = Hp
| Uyhmax 11 mocTostHHOM Bpemenu Ton = 320 ¢, rae Hy =
40% - HOMHMHANIbHAs HOPMHPOBAHHAS BEJIMYMHA
BI&XKHOCTH BO3AyXa Ui KOMQOPTHBIX YCIOBHH
npeobBanus moaei, Uynmax = 10 B - MakcumanbHOE
3HAYCHHE CHIHANA YIPABICHHUS;

AH -  [OpomoOpIHOHANBEHO-UHTETPUPY LM
PEryJsTOp BIAKHOCTH;

FH — ¢usTp Ha BXOE CHCTEMBI yIIPaBICHUS IS
YMEHBILECHUS NepeperyTMpOBaHus 10 BIaKHOCTH;

EHn - 010k 3agaHus  HOPMHUPOBAHHOTO
ONTUMAJILHOTO  3HAYCHHS  BJIAXHOCTH B  3aje
KUHOTeaTpa;

EHz - 610k uMuTaIMK CTYIEHYATOTO W3MEHEHHS
BiaxkHocTu B 3a1e Hz = 40, 25, 40, 55, 40, 25%;

RLH - osmemeHT QopMupoBaHus JNHHEHHOMN
3aBHCUMOCTH W3MEHEHHS BIaKHOCTH HV Bo BpeMeHH;

EH — peneitaplii smeMeHT, oOecrieunBarOIIUit
MEepeKIIoueHHe W TOJJEpKaHWe B JOMYCTHMOM
HOPMHPOBAHHOM JTHAIIa30HE H3MEHEHUS BIAXKHOCTH OT
Hnmim = 30% (mmwkHss rpaauna) 1o Hnmax = 45%
(BepxHAA TpaHUIIA).

Anroput™ (GyHKIMOHUPOBAHUS MOJIEIIH:

0 <t <3000 ¢ - moCTEMEeHHBIN POCT BIAKHOCTH 0
HOPMHPOBAHHOT'0 MHHUMaJIbHOTO 3Ha4eHus 30%;

3000 <t <5000 ¢ - yMeHbIIICHUE BIXKHOCTH B 3aJ1€
110 25%;

5000 < t <7000 ¢ - yBelMYEHHUE BIAKHOCTH IO
HOMMHaJILHOTO 3HaueHus 40%;

7000 < t <9000 ¢ - yBeNMYEHHUE BIAKHOCTH 0
55%;

9000 <t <11000 ¢ - yMeHbIIICHHE BIKHOCTH 10
HoMMHaILHOM 40%;

11000 < t <14000 ¢ - yMeHbIIICHHE BJIAXKHOCTHU B
3aje 10 25%;

t = 14000 c¢ - oOxoHuaHWe TmpoIliecca
MOJICTTMPOBAHUSI.
JIByXKaHAIBHBIN ocrmuiorpad Scope

NPEJ0CTABISACT BO3MOKHOCTh OTCICIKUBATH THHAMUKY
MOBEJICHUSI CUCTEMBI PETYJHUPOBAHUS BIAXKHOCTH IMPH
M3MEHCHHH BO BPEMEHH: BIAXHOCTH B 3ame Hv,
(daxTuueckoil BraxxHocTH H M ee HOpMHPOBaHHBIX
JomycTUMbIX 3HaueHHM Hnmim m Hnmax, a taxke
curianma Uyh Ha BBIXOJE peErymsaTOpa BIAKHOCTH.
YkazaHHBIC 3aBHCHMOCTH W300pakeHBI Ha puc. 4 B
BUJIE IPaQHUKOB.

Ha nepsom Bxoze: Hv (t) - myaxkrupuas muaus, H
(t) - cmomaas smawmst, Hnmim (t) u Hnmax (t) - mrrpux-
MYHKTUPHBIC JIMHUH.

Ha Bropom Bxone: Uyh (t) - myHKTHpHAS THHUSL.

JlmarpaMMBbl BIQXKHOCTH OTOOpa)kaloT HACTPOHKY
CHUCTEMBI TakuM o00pa3oM, YTOOBI 00ECHeYnTb B
KaXIbII MOMEHT BpPEMEHH IOAJICpKAHUE 3HAYCHUN
BIXKHOCTH B mpezenax kopumopa Hnmim u Hnmax.
[lepexo Ha 3TH OTPaHWYCHUS MPOUCXOAUT B CIIydae,
KOT[Ia 3HaYCHHE BIa>KHOCTH BBIXOJAT 32 3TH TPEACTHI.
Eciin  BIa)XHOCTH CTAHOBHMTCS MEHBIIE HIDKHEN
rpanunbl - noaaepxkuBaercs H = Hamim = 30%, a B
cilydae, KOTAa BIIQKHOCTh CTAHOBUTCS  OOJIBIIE
BEpXHEW TpaHuIpl - mojaepxkuBaetcs H = Hpmax =
45%. DTO TOATBEPKAAIOT MJIs HIDKHEH TpaHUIIBI
IUana3oHa IOKa3aHWs IU(PPOBOTO  HU3MEPHUTENS
Display (cM. puc. 3).
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H. Hv, Hnrin, Hnma (36)
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Puc. 4. Fpat[mxu UBMEHEHUS NePEMEHHBIX KaAHAld pecyiupoBaHusl 61ad)xCHocmu.
Hv(t), H(t), Hamin(t), Hamax(t), Uyn(t)

I'padpuueckas 3aBucumocts Uyh (t) otoOpakaer
XapakTep U3MEHEHUS CUTHaJIa yIIpaBJICHUs Ha BBIXOJIE
PEryssTopa BIaXKHOCTH, KOTOPBIN B PEAJIbHOM CUCTEME
(hakTHUECKH TOJAeTCd Ha BXOJA INPHBOJA KiIamaHa
pEryIupoBaHusl KOIMYECTBA YBIAXHHUTEN B KaMmepe
OpOLIECHHUS - Tapa WU BOISHOM MyJIbIIBL

BeiBoabl. J[n aHanu3a JUHAMUKA U NOJTYYEHHS
KOJIMYECTBEHHBIX MOKa3aTeled Mo TemIieparype u
BJIQXKHOCTH Obl1a pa3paboTaHa MIMUTAIIOHHAS MOJIETb
CHCTEMBl  pETyJIMpOBaHMS  BO3IyXooOMEHa B
3pUTENIHFHOM 3ajle C y4eTOM BO3MOXKHBIX H3MEHEHUH
3THX apaMeTpoB. Kanan peryiupoBaHus
TEeMIIepaTypbl MO3BOJSIET MOANEPKUBATh MOCTOSHHOE
HOPMHPOBAHHOE 3HAU€HHE 3a CYeT W3MCEHEHHS
KOJINYECTBA TEMJIOHOCHUTENII Ha BXOZAE KajopHudepa.
Kananm KOHTpPONISI H peryaupoBaHHS BIAKHOCTH
BO3/yXa pealnu3yeT pelciHblil MPUHIUI yIpaBJICHUs,

NONJEPKUBAsl 3HAYEHUE BIAKHOCTH HAa YpPOBHE
HOPMUPYEMBIX BO3MOKHBIX 3HAYCHU.
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EFFICIENCY IMPROVEMENT METHOD OF THE IRON ORE
PELLETS PRODUCTION PROCESS CONTROL

Oxcanuy Hpuna I'puzopvesna

Kanouoam mexHu4ecKux Haykx,

doyenm

Odoyenm Kagheopuvl asmomamuzayu U UHGOPMAYUOHHBIX CUCTHEM
Kpemenuyeckuii nayuonanvuwiii ynueepcumem
umenu Muxauna Ocmpoepadckoeo
Kpemenuye, Yekpauna

Koemyn /Imumpuii Braoumupoeuu
acnupaum

Kpemenuyeckuii nayuonanvuwiili ynugepcumem
umenu Muxauna Ocmpozpadckoco
Kpemenuye, Ykpauna

METO/ NOBBIINEHUSA SOPPEKTUBHOCTHU OIIEPATUBHOI'O YIIPABJIEHUA
MPOU3BOJICTBOM KEJE30PYJIHBIX OKATBIIIENA

Summary. The article describes the method of deepening the monitoring of the firing process of iron
ore pellets, in particular, reducing the error of firing temperature measurement inside the rotary Kiln. A
mathematical model has been developed that describes the composition of the atmosphere inside the Kiln
and the significant factors that influence the temperature measurement error of a radiation pyrometer. The
proposed model was checked for adequacy and the results obtained in the form of calculated values of
temperature, standard error for each model value, 95% confidence interval of model values, and 95%
confidence interval for average response. The proposed method will increase the efficiency of process
control of the iron ore pellets production.

AHHOTal[l/lﬂ. B cratne paccMaTpuBacTCA METOA NMOBBIMICHUA MOHUTOPHHIa TEXHOJOTHUYCCKOTO Mporecca
OTXKHUT'A KEJIC30PYAHBIX OKaTLIHleﬁ, B YaCTHOCTH YMCHBIICHUC NOTPEHIHOCTH U3MEPECHUA TEMIICPATYPhI OTKUT'a B
HCHTpC Bpama}ou_{eﬁca IICYH. Pa3pa60TaHa MaTeMaTH4ieCKasl MOACJIb KOTOpass ONMCBIBACT COCTaB aTMOC(l)epLI
BHYTPU II€YU W OIPCACIICHBI q)aKTopBI, KOTOPBIC BJIHUAIOT HaA IMMOTPCIIHOCTb HU3MCEPCHUA TEMIICPATYPhI
paarnalilMOHHBIM IMUPOMETPOM. BrimoiHena IIpOBEpPKa Hpe,I[HO)I(eHHOﬁ MOACIN Ha aACKBATHOCTb, U IOJTYUCHHBI
pe3ysibTaTtbl B BUAC PACHCTHBIX 3HAYEHUH TEMIICPAaTyphl, CTaH,Z[apTHOﬁ OIINOKHU JJI1 KaXXI0I'0 MOJACJIIBHOI'O
3HaueHus1, 95% -l JOBEpUTENbHBIA MHTEPBAJ MOAEIBHBIX 3HaUeHUN U 95% -U HOBEPUTENbHBIN UHTEpBAN IS
CpelHero OTKJIMKA. [IpelyiosKeHHBI METOJ| MO3BOJUT MOBBICHTh 3()(EKTHUBHOCTh OINEPATHBHOTO YIPABICHHS
MIPOLIECCOM MPOU3BOJICTBA JKEJIE30PYAHBIX OKATHIIICH.

Key words: monitoring, process control, pellets, firing.

Knrouesvie cnosa: MOHUMOPUHS, onepamueroe ynpaesjileHue, okamvslulu, omoarcue

Introduction.

In terms of information and material flows, the
production process of iron ore pellets is characterized
by a sufficiently large number of technological
operations [1]. Most of these operations are sufficiently
probabilistic because of the influence of uncontrollable
factors on the production process. As a result, the pellet
production process requires constant adjustment of
process plans and process decisions [2].

Monitoring is an important part of the iron ore
pellets production process control. It allows to detect in

advance possible disturbances in the pellets production
process to identify emergencies and, thereby, gives the
opportunity to reduce the average production time of a
batch of pellets.

Data obtained during the monitoring process can
then be converted into diagnostic parameters. Based on
these data takes place the identification of emergency
situations. Monitoring allows to reduce the influence of
operators’ and technologists’ errors on the control of
technological process, which is especially important
task in the production of iron ore pellets due to the
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complexity of the processes of preparation of the
charge mixture (kiln feed) and firing of the pellets.

One of the important elements of the iron ore
pellets production process is firing process. Increasing
the depth of monitoring of this process will reduce or
prevent the occurrence of abnormal situations, and thus
increase the efficiency of the production process.

Analysis of recent research and publications.

For a long time, the issue of improving the quality
of iron ore pellets has been addressed both, at domestic
and foreign enterprises, but at present the methods used
at enterprises do not fully solve the tasks of process
control.

Modern literature presents systems for controlling
the production of pellets, which include subsystems for
monitoring process disturbances [3]. Work [4]
describes an intelligent decision support system, which
enables to collect and analyse the data in real time. A
system for optimization of the sintering process based
on neural networks was also developed, which
prognoses the main indicators of process efficiency for
its further optimization [5].

In the field of mathematical modeling of the
production process of iron ore pellets are widely used
works by Kitaev B.I. and his followers [6 — 8].

Many attempts have been made to create systems
based, for example, on accumulated statistics (advisory
systems, fuzzy logic, empirical models) or on
theoretical fundamentals (eg, I1saev EA model theory)
[9]. The complexity of creating such systems is
explained by the insufficient amount of information
and insufficient depth of monitoring of the elements of
the technological process.

Highlighting previously unresolved parts of a
common problem. Analysis of the literature has shown
that the amount of information that enters the system of
process control of the production of iron ore pellets
plays a critical role in decision making. Of great
importance is the information from the monitoring

ﬂ/lKel + Uo/Ui.s. + Ubg/Uts.\/ abAf

system for process parameters at all stages of
production. At the same time, the depth of monitoring
does not always let to make the right and timely
decisions.

This problem can be caused by various reasons,
such as the difficulty in controlling by sensors of some
process parameters, the lack of accuracy of the sensors
controlling some of the processes, etc. Such example is
the temperature inside a rotary kiln, the measurement
of which is the complicated element of the annealing
process. Usually temperature monitoring is performed
by the method of light spectroscopy based on partial
radiation frequency pyrometer. At the same time, the
transparency and contamination of the optical medium
between the measuring object, in our case the burner
firing zone, and the inspection window, through which
the pyrometer optics focuses, significantly influences
the accuracy of the pyrometer temperature
measurement.

Therefore, the purpose of our study is to develop a
method of in-depth monitoring of the temperature of
the rotary kiln to improve the efficiency of

process control of iron ore pellets production.

Presenting main study material.

A rotary kiln firing pellets is a complex element of
the annealing (firing) process. The firing of the pellets
happens due to the radiation of the burner’s flame and
the hot refractory lining of the furnace, as well as the
convection heat exchange between the gas flow
circulating through the furnace, the refractory lining
and the surface of the pellets’ layer.

In works [10], authors developed a mathematical
model and a method for calculating the temperature
sensitivity of a pyrometer, which works on its own
radiation of objects taking into account the reflected
radiation of the surrounding background and the
radiation of the optical elements of the scheme, which
is described by the following formula:

ATsen =

+

AwD * ¢, [(% f;f ST (DT, (D)7, Ae(DA M A, Td(R))]

+

Where p — ratio «signal / noise»; Ke — the usage
index of the radiation source of the reference source; U
i.s. — interference signal equivalent to electrical noise;
Uo and U bg — integral signals of internal optical and
external background interference; a, b— linear
dimensions of the sensitive area of the radiation
receiver; Af — the frequency band of the radiation
receiver; A — the area of the incoming pupil of the
pyrometer lens; @ — body angle of view of the lens; D*—
the specific ability of the radiation receiver; co—
Planck's second constant formula; T — thermodynamic
(absolute) surface temperature of the object; S(A) -
relative spectral sensitivity of the radiation receiver;
Tu(}), ta(A), (L) — spectral transmittance coefficients
towards the lens, atmosphere layer and spectral filter,

+<F12 2 ST (DT AT (AP (DA M) Toga?
g

@

respectively; e()) — spectral coefficient of thermal
radiation of the object surface; A — length of the wave;
Me (A, T) — the spectral density of the energy brightness
of a completely black body (CBB); T,y — absolute
background temperature (environment); p(A) — spectral
reflectance of the surface of the object under study; €,
(1) — spectral coefficient of thermal radiation of the
surface of optical elements; Me(A, Tng ) — Spectral
density of background’s energy brightness.

In our case, considering that the temperature field
on the surface of the background is heterogeneous, in
formula (1) under the value Ubg we take the rms (room-
mean-square) value of the interference signal (2):
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AU, = \JAUZ = /U -U,2 )
and the values Tyg and Me(A, Thng) Will make sense Let’s suppose that the function of distributing the

of the mathematical expectation against the background  temperature field over the surface of the atmosphere of
temperature field and the Planck function for the  arotary kiln is some function P (Tyg), then we can write:
brightness of the CBB with the temperature Thg.

F T

Tog = fob‘;g TogPTogd Tog ®)

62 = (Tog = Tog). = [T2%(Ty, — Tog) PTudT, @)
bg bg Tipg \ P8 bg bg™ ‘bg

In turn, the rms of the interference signal fAUlfg we can get as follows:

W _ W _ UISAZD'D * CZATbg
be Ve T TabAf Tog
2 / _
X f,llz ST (DT (DT (VP (A)A M (A, Typ)dA. (%)

Considering (1), the expression for pyrometer’s rotary kiln having the inhomogeneity of the
temperature sensitivity of the true-temperature for a  background radiation temperature field, we can write:

Uk, <1 + U, /Uiy + [AU, /Ui's') Jabhf
AT = +
bg 1 A, 1
AwD * ¢, X (ﬁ [ St DT, We@A M,(2),Td2)
1

N _ (6)
(?1; 22 ST ()T (am(A)p(/l)rlme(ﬂ)f_bgdl)

The atmosphere of a rotary kiln can be considered  the absolute temperature of the atmosphere of the rotary
as an inhomogeneous background that creates an  Kkiln, the spectral density of the atmosphere energy
obstacle and depends on the spectral coefficients of  density. Respectively, we can assume that it obeys the
transmittance of the atmosphere layer, the spectral  law of expectation.
coefficient of thermal radiation of the combustion zone, Let’s rewrite expression (5) as:

AUpg = Upy(Tyg) + 6Upg )

where Ubg(ﬁg) and 6 Uy, are constant and variable components of interfering signl, that are equal to:

n.e. * A -
Uy (Tog) = 72 [} ST (DT (DT (DA™ M4, Ty )dA. (®)
n.e AWD* AT A - ™
S = 242 (20 L1250y, (s (DI WA T ©)

Considering that, let’s rewrite formula (1) as following:

TUKe(1+Uo/Un s, +Upg/Uis )\ abAf
AwD=B

AT, = (10)

where
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T M

bg 1

Thus, it is possible to propose a method of taking
into account the change in the sensitivity of the
pyrometer under the influence of the atmosphere of the
rotary kiln:

Set the temperature change range AT,y = Tyg —
Tbgl

and distribution function P (T).

Mo(2,Tyg) = Epg(D)cs 278

5. By formulas (8) and (9) we can calculate values:

Ubg(Tbg) and 5Ubg'

6. By formula (7) we can calc the rms value of the
interference signal AUy,

7. By formula (10) we can calculate the change in
the sensitivity of the pyrometer under the influence of

the atmosphere of the rotary kiln AT29¢ .

1+Uo /Ui +AUpg /Ui,

1 (%
—f ST, (DT, (D TH Ae(AD)A M A, TA(A) +

Az
+ % L S)Te D Ta(D) T (Dp(MA™ M (), Tigdd

2. By formula (3), the mathematical expectation of
the temperature field Tyy is calculated taking into
account the distribution function.

3. By formula (4), the dispersion o2 for the
temperature Ty is calculated.

4. The obtained value Ty is substituted into the
formula for the brightness of the atmosphere with the
spectral coefficient of thermal radiation € (A):

eCZ/ATbg -1

To evaluate the influence of the kiln’s atmosphere
inhomogeneity at the value of temperature sensitivity
of the true-temperature pyrometer [3], let’s consider the
following formula:

ATEot = AT,

Considering formula (7) we can express formula
(11) as following:

SN 14Uy /Ui +Upg [Uis.

1+U0/Ui.s.+(Ubg(Tbg)/Ui.s.+5Ubg/Ui,sA)

(1)

(12)

ATy = AT

Let’s assume the following ratios:

14+Uo/Uis. +Ubg/Ui,s,

Ubg(Tbg) ~ Ubg; AUbg/Ui.s. >> (1 + UO/Ui.s.)' Ubg/Ui.s. >> (1 + UO/Ui.s.):

then (12) we can rewrite as:

ATEO! = AT, [1 +

Let’s introduce value:

F(ATbg: Tbg) =

then (13) will look like:

&] (13)

Ubg (Tbg)

8Upg

1+ —>2—
Ubg (Tbg)

ATy = ATyoF (ATyg, Trg)

Function F (AT, Ty,g) physically characterizes the
influence of the background radiation temperature field

parameters at the value of the pyrometer’s temperature
sensitivity.
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Fig. 1 — influence of the kiln’s atmosphere radiation temperature field on the pyrometer’s temperature
sensitivity: 1 — temperature of the atmosphere 1470 °K; 2 — temperature of the atmosphere 1480 °K;
3 — temperature of the atmosphere 1490 °K.

Calculated in MathCad values of the pyrometer’s
sensitivity decrease coefficient are shown on fig. 1. The
obtained dependence of the temperature sensitivity of
the pyrometer on the temperature of the burner of the
rotary Kiln is shown on fig.2.

1. The burner temperature was measured without
pellets in the Kiln, i.e., there was no influence of kiln’s
atmosphere and dust;

2. The temperature of the burner was measured
without rotation of the kiln, i.e. there was no influence
of dust;

AT
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4
0,2

0

1150 1200 1250

1300

3. The temperature of the burner was measured
during the rotation of the kiln, i.e. the effects of dust
and atmosphere existed,;

4. The temperature of the burner during the
rotation of the furnace was measured, so there were
effects of dusting and the atmosphere using the
proposed method of taking into account the change in
the sensitivity of the pyrometer under the influence of
the kiln’s atmosphere;

1350

14040

Burner temperature, K

Fig. 2 — dependence of the temperature sensitivity of the pyrometer on the temperature of the burner: 1 —
temperature of the atmosphere 1470 °K; 2 — temperature of the atmosphere 1480 °K;3 — temperature of the
atmosphere 1490 °K.

The following scheme was used to evaluate
model’s adequacy:

Burner temperature values measured with a
pyrometer without atmospheric influence and dusting
were taken as an etalon.



26 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(58), 2020

[ |
EESY| |

3

n

wn

Discrepancy between reference and
experimental values of °C
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Fig. 3 — Deviations of the burner temperature etalon values from test values, °C: I — temperature deviation with
the obstruction of the atmosphere of the furnace; 2 - deviation of temperature under influence of restriction of
the kiln’s atmosphere using the proposed method of correction of temperature measurement.

The analysis of the obtained results shows that
the discrepancy between the calculated and
experimental data does not exceed £ 10 ° C, which is
quite sufficient for the temperature of the
combustion zone and for solving the problem of
increasing the accuracy of measuring the combustion
zone temperature of the rotary kiln firing pellets.

Deviations chart of the etalon values from
experimental with the influence of the combustion zone
atmosphere is shown on fig. 3.

Conclusions and suggestions.

The article proposes a method of deepening the
monitoring of pellets firing process by reducing the
error of measuring the firing temperature by taking into
account the influence of the atmosphere of the rotary
kiln, in order to increase the efficiency of operational
control of the production of iron ore pellets. It is shown
by simulation that, when exposed to the
inhomogeneous field of thermal radiation of the
background, as an obstacle to the operation of the
pyrometer, its temperature sensitivity worsens. It is
shown that physically the nature of the decrease in the
sensitivity of the pyrometer is explained by two factors:
the first factor is the “illumination” of the radiation
receiver of the pyrometer constant component of the
background radiation, the second factor is associated
with the increase of the signal because of the
interference due to the variable radiation component of
the kiln’s atmosphere.
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PA3PABOTKA BEPOSITHOCTHBIX MOJIEJIEM 30HAJILHOI'O ITPOTHO3A
HE®TEI'A30OHOCHOCTH NIEPMCKOI'O CBOJIA 11O CTPYKTYPHBIM KPUTEPUSIM

AnHoTanus. [IporHo3 He(TErasoHOCHOCTH IO MApPKUPYIOIIMM H HEe(TErasoHOCHBIM TOPU30HTAM B
nepeaenax [Tepmckoro ceozaa (IIC) B Tpex 30Hax Hedrerazoreonorudeckoro paitonuposanus (HI'TP). [{ns aToro
CTPOWINCH OJHOMEPHBIE M KOMIUIEKCHBIE MOJENM JUIsl Ka)XJAO0W 30HBI. MOCTPOEHBI BEPOSITHOCTHBIE CXEMBI
MEPCICKTHB HE()TEra30HOCHOCTH IO PACCMOTPCHHBIM BHIINIEC MOKA3aTeNsAM Jjs Bced Teppuropuu [lepMckoro

CBOJa.

Ieanb pa3paboTka BEpOSATHOCTHO-CTATUCTUIECKUX 30HAIBHBIX MOJIENICH OLIEHKH HEPTEHOCHOCTH.
Oo0BexTsI Tepputopus [lepmckoro cBona (IlepMckuit kpait)
MeToapl TpOrHO3a HE(PTETa30HOCHOCTH TeppUTOpHM I[lepMCKOro cBoja BEPOSTHO-CTATHCTHUECKHMH

METOJaMMU.

Pe3yabTaThl BHIIOIHEH IPOTHO3 HEPTETA30HOCHOCTH TI0 MAPKUPYIOMIAM H HEPTETa30HOCHBIM TOPH30HTAM
B mepenenax [lepMckoro cBoma B Tpex 30HaX He(]TerazoreoorHuecKkoro paioHHpoBaHHA. IS Kaxmoro
MoKa3artesisi 000CHOBBIBAIUCH IPOTHO3HBIC MOJICIH U 110 HUM CTPOMJIUCH CXEMBI IEPCIICKTUB HE(PTEra30HOCHOCTH.

Kniouesvie cnosa: eepoamnocmo, nunelunHas cmMamucmuyueckas mMooenb, MHO2OMEPHAs CMAmucmuyecKkas
Modenb, Kodpuyuenm Kopperayuu, Hepme2azoHoCHOCMb, CMAMUCTIUYECKUEe KpUmepuu

Beeaenne

[TporHo3 HedTera30HOCHOCTH 110 MapKHPYIOLIUM
U He]Tera3oHOCHBIM TOPH3OHTaM MPOBOIMICS B
nepenenax [lepmckoro cBoma (IIC) B Tpex 30Hax
HedTerasoreonornieckoro paiionuposanus (HITP).
Jl1s 3TOr0 CTPOWIINCH OJHOMEPHBIE W KOMIUIEKCHBIE
Mojenu s Kaxnaod 30HBI  [1-20].  Pasznuunbie
MaTeMaTHYECKHe amnmapaTbl M BO3MOXKHOCTH HX
WCTIOJIB30BAHUS AJIS PELICHNS PA3IMIHBIX IIPOTHOZHBIX
3ajau puBeaens [21-34].

Jns aHanm3a WCTHOJB30BANKMCH JaHHBIE MO 447
rinyOokuM ckBaxkuHaMm (puc.l.2). Cratuctuueckoi
00paboTke ObLUTN MOABEPTHYTHI A0COTIOTHBIE OTMETKH
KPOBJIM CJIEYIOIINX TOPU30HTOB U SIPYCOB:

e Bepelckuil ropu3oHT — Covr,

e TeppureHHas Mayka apTHHCKOTro sipyca — Piary,

e kapOOHaTHas Mavyka apTUHCKOTO sipyca — Piary,

®  UPEHCKUH ropu3oHT — Piir.

Heo0xoanmo OTMETHTD, 4TO cpenu
He()TEra30HOCHBIX ~ FOPU30HTOB  aHAIM3HMPOBAJICH
TONBKO BEpeMcKkWid. OTO CBsI3aHO C TeM, dYTO

CTaTUCTUYCCKN 3HAYMMbIC KOPPCIANUOHHBIC CBA3U

HedrerazonocHeiMu ropusonTamu (Cibb, Citl, Citly,
Cab, Cavr). Ko duuueHTbl KOPPETAIUN H3MECHSIIOTCSI
ot 0,94 10 0,99 (Tabm.1.1), TO €CTh CBSA3U MPAKTHICCKHI
(yHKIHOHATIBHEIE. JomomHuTEIPHO K
TUIICOMETPHYICCKAM OTMETKaM H3ydajlach MOIIHOCTH
TONIIN MEXIY MAaPKHPYIOIUMH ITOBEPXHOCTIMU U
BEPEHCKUM TOPU30HTOM.

B 30He 1-A HedTera3oHOCHOCTh H3ydaslach IS
CeBepokamckoro u KpacHokaMCKOro MecTOpOKIeHHS
HedTH.

B 30He 2-A wuccnenoBaHHsA NPOBOIMINCH IS
cieayomux MecTopoxiaeHuil: I'opckoe, PacceTHoe,
Bbaknanosckoe, Ko3zybaesckoe u JlobaHoBckoe.

B 30He 3-A mMonenu cTpousuch i 30pUHCKOIO,
Kysneuosckoro, Illemerunckoro, Ilonasnenckoro,
MexeBckoro 1 TaauLKOro MECTOPOKIECHUH.

3o0na 1-A

Jis maHHO# 30HBI OBLTH PAaCcCUYUTAHBI OCHOBHEIC
CTaTUCTHYECCKHE  XapakTepuctuku (Tabm.1.1) B
npezenax KoHTypa HepTerazonocHocTH (Ki.1) u 3a ero
npeaenamu (Ki.2) mams TUIICOMETPUYIECKUX OTMETOK
KPOBJIM UPEHCKOTO U BEPEHCKOTO TOPU30HTOB, a TAKIKE
JUTSI TOJIIIAHBI CIIOST MEXKTy HAME — M (VI-ir).

CYIIECTBYIOT MEXTY BCEM N3y9aeMBIMHU
Tabmuna 1.1.
OCHOBHBIE CTATHCTHYECKHE XAPAKTEPUCTHKH 115 30HBI 1-A
Cpenn. 3Hau. | CT. OTKJIOHEH. MuH. 3Hau. | Makc.3Hau.

Tokasarens H(ir), m

K1 -7,1 55,9 -193,6 105,2

Kn.2 -154,3 89,4 -336,1 54,0
Ki.1+Kn.2 -67,7 1018 -336,1 105,2
Tokazarenb H(vr), m

Ki.1 -822,9 23,5 -906,6 -789,1

Kn.2 -901,6 44,8 -1007,6 -818,2
Ki.1+Kn.2 -855,3 515 -1007,6 -789,1
[Nokazarens m(vr-ir), m
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K1 815,8 55,0 709,0 938,0
Kn.2 7473 69,3 660,0 907,0
Kn.1+Kn.2 787,6 69,7 660,0 938,0

Kak BuaHO wn3 Tabmuipl, KpPOBIS HPEHCKOTO I[lo nmanHoW  Mogenu  Oblla  MOCTpOEHa

TOpHU30HTa B MpEciiaX KOHTYpa He(l)Tel“a?)OHOCHOCTI/I BEPOATHOCTHAA cxema TNEPCICKTHUB

3aJieraeT 3HAYHMTENIBHO BBIIIC, YEM 3a €ro IpeeIaMu.
BepostHocTs Hammuus HedreHocHOCTH (puc.l.l)
Bospactaet oT 0,05 mo 0,74 mpu yBenuuenun H(ir) ot -
336,1 mo 105,2 M 110 TUHEHHOI 3aBUCUMOCTHU

P(ir) = 0,5943+0,0015 H(ir).

0,9

HedrerazonocHoctH uist 3061 HI'TP 1-A (puc.1.2). U3
pUCYHKa BHIHO, YTO IO TIOBBIIICHHBIM 3HAYCHHSIM
BeposatHoctn  (P(ir) >0,5) werko BBIEISIOTCS
CeBepokamckoe u KpacHokaMckoe MECTOPOXKACHUS,
IpU4eM Ha IEpBOM M3 HHUX MAaKCHMalbHAas
BeposATHOCTH BhIe (0,74), uem Ha BTopoM (0,59).

0,7

0,5

P(ir)

0,3

0,1

-0,1

-300 -200

-100 0 100

H(ir), m

Puc.1.1. Beposmnocmuas kpueas 015 noxasamens H(ir) ons sonwt HI'TP 1-A
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Puc.1.2. Beposmuocmuas cxema nepcnekmue HegpmezazoHocHocmu no noxkasamento P(ir) ons sonet HITP 1-A
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Kposnst Bepeiickoro ropm3oHTa, Kak BHIHO H3
TaOInIBI 1.1, B npenenax KOHTypa
He(Tera3oHOCHOCTH 3ajIeraeT 3HaYUTENILHO BBILIE, YeM
32  ero npexesaMH.  BeposTHOCTh — HalIM4us
HedreHocHoctH (puc.1.3) Bospactaet ot 0,22 o 0,71
npu yeenuuenuun H(vr) ot -1007 mo -789 M mo
JIMHENHON 3aBUCUMOCTH

P(vr) = 2,4885+0,0023 H(vr)

HedTerazonocHoctr i 30ue1 HI'TP 1-A (puc.3.4). U3
pUCYHKa BHIHO, YTO IO IIOBBIIICHHBIM 3HAYCHHSIM
BepostHoctn  (P(ir) >0,5) w4werko BBIEISIOTCS
CeBepokamckoe u KpacHokaMckoe MeCTOPOXKIEHUS,
MIpUYEM Ha IEepBOM U3 HUX BeposTHocTh Huxe (0,60),
yem Ha BropoM (0,71). To ecTh mo upEHCKOMY
TOPU30HTY BEPOSTHOCTh HE(TEra30HOCHOCTH BBIIIE Y
CeBepo-KaMckoro MecTopoxIeHus, a 1o BepelcKomy,

[lo npgamHOit  Momenmu  OpDIa  TWOCTpoeHa  Haobopot, y KpacHokamckoro.
BEPOSTHOCTHAS cxema MIEPCIICKTHUB
0,8
~—
S
>
N—r
o

0,0

-1020 -980 -940

-900
H(vr), m

-860 -820 -780

Puc.1.3. Beposmnocmuas kpueas ons noxasamens H(Vr) ons sonwvt HITP 1-A

\
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Puc.1.4. Beposmnocmnas cxema nepcnexmug HegpmeeazoHocHocmu no noxkazamenio P(vr) ona 3onvt HI'TP 1-A

Cpennee 3Hau€HWE TOJIIIMHBI

TaOJIALIBI 1.1, B npezaenax

CIOSL  MEXAY
BEPEUCKNM M MPEHCKUM TOPU30HTAMH, KaK BHIHO W3
KOHTYypa

HedTerazoHocHOCTH (815 M) 3HaunTeNnsHO OoOJbBINE,
4yeM 3a ero npeaenamu (747 m). BeposiTHOCTs HamH4Ius
HedreHOCHOCTH (pHC.1.5) BO3pacTaeT HE3HAYUTEIHLHO
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ot 0,47 mo 0,53 npu ysemuuenun M(Vr-ir) ot 660 no  HedrerazoHocuoctn mist 30ubl HITP 1.A. (puc.1.6).
938 M 10 JIMHEHHOH 3aBUCUMOCTH U3 pucyHka BUIHO, UTO MO MOBBIIIEHHBIMU 3HAUYEHUSIM
BepositHOCTH (P(ir)>0,5), momumo CeBepoKkaMCKOTo U

KpaCHOKaMCKOFO MeCTOpO)KI[eHHfI, XapaKTepuzyeTCa U
mjiomanb, pacoJ0KEHHasA I0KHEC UX.

P(vr-ir) = 0,3449+40,0002 m(vr-ir)

I[lo nmanHOW  Mogenu  OblIa  MOCTpOEHa

BCPOATHOCTHAA cXeMma TIEPCIICKTHUB
0,65 |
0,55
:  — 
o 045}
0,35 |
0,25
660 700 740 780 820 860 900 940
m(wr-ir), m

Puc.1.5. Beposmnocmnuas kpugast 0ns noxazamens m(Vr-ir)
ona sonvt HITP 1.4.

b
L+

Puc.1.6. Beposmnocmuas cxema nepcnekmug Heqpme2azoHOCHOCIU RO ROKA3AMeNI0
P(vr-ir) onsa 3onvt HITP 1-A
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B pe3ynbTare BBIIOJIHEHHOTO aHaau3a
YCTaHOBJICHO:
1. Bcee pPaccMOTpEHHBIE MoKa3aTenn

KOHTPOJNUPYIOT HEe(TEra3oHOCHOCTb, B Ppa3lIMYHOU
CTENeHN MH(POPMAaTHBHBI.

3. Bcee nokas3arenu XapaKTepU3yTCs
OJTHOHAIIPABJICHHBIM BHJOM W3MECHEHHS BEPOSTHOCTH
TIPY YBEINYCHHUN TTOKa3aTels.

3. AHainu3 MOCTPOCHHBIX BEPOSITHOCTHBIX CXEM
HE(TEHOCHOCTH II0Ka3aJl, YTO HHTEPBAJ BAPHUPOBAHUS
BEPOSITHOCTEN pa3/IMYHbIX IOKa3aTeJaed B Ipenenax
TUTOIaAY MCCICAOBAaHUN Pa3liMueH U HA OJHUX M TE€X

)K€ ydacTKax pasHble [OKa3aTelld  OKa3bIBaIOT
pa3Iu4YHOE BIUSHUE HA HE)TCHOCHOCTD.

4. Hu oamH w3 moka3arened, B3ATHIH B
OTIIEIbHOCTH, OJIHO3HAYHO HE oTto0Opaxkaer

He()TEra30HOCHOCTh U3y4aeMOi TePPUTOPHHU.
CrneoBaTenbHO, 171 PEIICHHUS IPOTHO3HEIX 32144
HEOOXO0IUMO KOMIIJIEKCHO YUIHUTBHIBATh BCE
paccMarpuBaecMBble TIOKa3aTeldd C Yy4eToM BKJajaa
KKIOTO IIOKa3aTelsd B OKOHYATEIBHBIH pe3yJbTar.
Juis 3THX meneit OyaeM HCIoJb30BaTh KOMIUICKCHBIH
KpUTEPHIi, KOTOPBIN pa3feliT 3TAIOHHYIO BRIOOPKY Ha
IBe dyacTu Oojiee CHILHO,
HCIIOJIb3YEMBIM BEPOSITHOCTSIM.

4€M 110 OTHACJIBHO

+ + i

3HaueHHsT  KOMIUIGKCHOW  BEPOSTHOCTH IO
CTPYKTYpPHBIM MOKAa3aTeasiM OyJeM BBIYHCIATH T10
crenyronei popmyie:

f1Pfux,)
]iP(W]JX j)+ ljm!(l -P (VV1|X;))

rae  P(Wi/Xj)
P(ir), P(vr) u P(vr-ir).

Ilo nanHo#t  Mmoxenu IIOCTPOEHA
BEPOSITHOCTHAS cxema MIEPCIIEKTUB
HedTerazonocHoctr st 3006 HITP 1-A (puc.1.7). U3
pHCYHKa BHAHO, YTO IO TIOBBIIICHHBIM 3HAYCHHAM
BepossTHOCTH  (Pxom>0,5) deTko  BEIIEISTIOTCS
Cesepokamckoe n KpacHOKaMcKoe MeCTOPOXIICHHS,
MpUYeM Ha IIEPBOM U3 HUX BeposATHOCTH Bhimie (0,84),
yem Ha BropoM (0,73). OcranbHasi TEppUTOPHS 30HBI
HITP 1-A MajonepcrnekTHBHA II0 CTPYKTYpHBIM
MOKa3aTelsiM JUIsl TIOMCKa 3alieskeld HeTH U rasa.

-COOTBCTCTBCHHO BEPOATHOCTH!

ObL1a

P uc.] . 7. BepOﬂMHOCI'nHaﬂ cxema nepcnekmue Heque2a30HO0Hocmu no nokaszamero
Prou" ons 3omer HITP 1-A
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3ona 2-A
I[J'IH IIaHHOﬁ 30HBI 6bIJ1a HCIIOJIb30BAaHA TaKasd XKE
KOMIUJICKCHasA METOAHKa MOCTPOCHU BepOﬂTHOCTHOﬁ

CXEMBI TEPCIEKTUB HE()TETa30HOCHOCTH ISl 30HBI
HITP 2-A (puc.1.8).

+

W3 pucyHka BHIHO, UYTO IO MOBBIIIEHHBIM
3HauenuaM  BepoatHoctH  (Pxom™  >0,5) ueTko
BBIJIEIISIFOTCST KOHTYPBI HeTreHocHocTH Ko3ybaeBckoro
n JlobanoBckoro Mectopoxaenuit. /s bakiiaHoBckoro
MECTOPOXKICHUSI ~ KOHTYp  HE(TEHOCHOCTH IO
3Ha4eHUIM Pxom BbLIENAETCSA HE TaK YETKO.

Puc.1.8. Beposmuocmuas cxema nepcnekmus HepmezazoHOCHOCHU NO NOKA3AMENI0
PKOMCII ons 30ner HITP 2-A

3oHa 3-A

Jnst 1aHHOW 30HBI TaKke OblIa HCIIOJIB30BaHA
KOMIUIEKCHAsE METOAMKa IOCTPOEHHs BEPOSTHOCTHOM
CXEMbI MEPCIEKTHB HE(PTEra3oHOCHOCTH JUIs 30HBI
HITP 3-A (puc.1.9).

W3 pucyHka BHIHO,
3HAYEHUSIM  BEPOSTHOCTHU
BBIJICJIAIOTCS.  KOHTYPHI

YTO 110 IIOBBIIICHHBIM
(Pxom®™  >0,5) ueTko
HeTeHOCHOCTH  Bcex

MECTOPOXKICHUH, 3a uckiatoueHueM Kys3Henosckoro,
rae BeposTHOCTH paBHa 0,26. HeoOXomumMo OTMETHTS,
yTO0  omeHka  Ky3HELOBCKOTO  MECTOPOXKICHUS
MIPOBOJIMJIIACH IO TPEM CKBKMHAM, KOTOPBIE SIBIISIFOTCS
HEMPOAYyKTUBHBIMU. MaKCUMalbHOW BEpPOSITHOCTHIO,
paBHoit 0,76, xapaxrepmusyercss IlomasHeHckoe
MECTOPOXKICHHUE.

Puc.1.9. Beposamuocmuas cxema nepcnekmue Heghme2azonocHoCmiL no noKa3amento
Pxou" 0ns 30ne1 HITP 3-A
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3akia04yeHue

B pesynbraTe BBINOJHEHHBIX HCCIIEIOBaHUI
OBUTH IOCTPOEHBI BEPOSATHOCTHBIC CXEMBI NIEPCIIEKTUB
He(pTera3oHOCHOCTH MO  PAaCCMOTPEHHBIM  BBIILE
NoKazaTessiM Jutsl Beelt Tepputopuu Ilepmckoro cBoa.

Ha puc.1.10 mnpuBeneHa cxema NEpCHEKTHUB
He(Tera30HOCHOCTH, MOCTPOCHHAS IO BEPOSTHOCTAM
Mapkupyronmx ropmsontos P(ir), P(ar) u P(ary). U3
puUCyHKa BHOHO, 4To B 30Hax HITP 1-A
(Kpacunokamckoe u CeBepoKkaMCKOE MECTOPOXKICHU)

n 2-A (Kysnenosckoe, [Tonasnenckoe, MexeBckoe 1
Tamuikoe MeCTOPOXKICHUsI) TOBBIIICHHBIC 3HAYCHUS
BEPOSTHOCTCH KOHTPOJIUPYIOT KOHTYPBI
He(TEra30HOCHOCTH. MaxkcumainsHast CpeIHss
BEPOSATHOCTh B KOHTYpe He(hTeHOCHOCTH, paBHas 0,65,
Habmonaercss Ha CeBEpOKaMCKOM MECTOPOXKICHHUH.
HeoOxommmo oTMeTHTh, YTO Ha 30pPHHCKOM U

[ITeMETUHCKOM MECTOPOXKIACHUSIX CPEIHUE 3HAYECHUS
BeposITHOCTEN MeHblie 0,5 U COOTBETCTBEHHO PaBHBI
0,42 u 0,44.

Puc.1.10. Beposmrocmuas cxema nepcnekmus Hegpme2azoHoCHOCIU N0 NOKA3AMENSAM
P(ir), P(ar) u P(ary) ona meppumopuu I11C

B 3ome HITP 2-A (I'opckoe, PaccserHoe,
BbaknanoBckoe, Ko3yOaesckoe u JlobGaHoBckoe)
3HAYCHHS BEPOSATHOCTEH HaxonaTcs Ha ypoBHe 0,5, mo
KOTOPBIM KOHTPOJIb He()TETa30HOCHOCTH HEBO3MOJKEH.

Ha puc 1.11 npuBemeHa cxemMa MEPCHEKTHB
HeTEra30HOCHOCTH, ITOCTPOEHHAS MO0 BEPOATHOCTIM
Bepeiickoro ropuszonta P(vr). B maHHOM ciydae
BEPOSITHOCTH KOHTPOJIUPYIOT KOHTYPBI
He()TEra30HOCHOCTH y  BCEX  MECTOPOXKICHHH.
MaxkcuManbHBEIME CPETHUMHE 3HaueHusMu P(vr) Goiee
0,63 XapaKTepU3yITCA Kpacnokamckoe,
baknanoBckoe, PaccBernoe u  IlonaszHeHckoe

MecTopokaeHus, a MuHuManbHbiMEH (0,52-0,54) —
Topckoe, JlobanoBckoe u Tanuikoe MeCTOPOXKACHHUS.

Ha pwuc.1.12 mnpuBemeHa cxema TEpCIEKTUB
He(TETa30HOCHOCTH, IOCTPOEHHAS 10 BEPOATHOCTSAM
MOIIHOCTHBIX TIOKa3ateseit P(vr- ir), P(vr- ar) u P(vr-
arg). W3 pucyHka BuHIHO, YTO B Tmpejenax Bcei
wromaan [IC  BEpoOSTHOCTH  HM3MEHSIOTCS B
He3HaunTensHOM mHTepBaje ot 0,48 o 0,53. Kontyp
HE()TEra30HOCHOCTH 10 3THM BEPOSITHOCTAM HE
KOHTPOJHUPYETCS, XOTA HA CAMUX MECTOPOXKACHHSIX U
IUIOMAAsX, MPWIETalomnX K HUM, B OOJIBIINHCTBE
CllydaeB BeposITHOCTH BbIe 0,5.
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Ha puc.1.13 npusenena cxema nepcnektuB Kpacnokamckoe  (0,67), bakmanosckoe  (0,67),

HedrerazoHocHOCTH o komiuiekcHomy — Ilonasmenckoe  (0,67), Pacceernoe (0,64) wm

BEPOATHOCTHOMY IoKa3aTemo Pxom®. AHamus cxembl  MexkeBckoe (0,63) MECTOPOKIEHUS. Hns

IOKa3bIBAET, YTO  KOMIUIEKCHEIE  BeposaTHocTH  Kosybaesckoro mectopoxkaenus Pxon™ pasmo 0,57.
KOHTPOJIMPYIOT KOHTYPBI He(Tera3oHOCHOCTH y Bcex  [opckoe, JlobGanoBckoe, Tammikoe, 30pHHCKOE U

paccMaTpHBaEMBIX MecTopoxkeHuit.  IlleMETMHCKOE MECTOPOXKIEHHS XapaKTepU3YIOTCH
MaxkcuMaITbHBIMA 3HAYCHUSIMHI Prkom®™  MHHUMANTbHBIMU 3HAYCHUAMHA Prom®,
XapaKTepU3yITCs CeBepokaMcKoe (0,73), mmenstommmucs B uarepsaie 0,51-0,53.

Puc.1.11. Beposmnocmuas cxema nepchekmus negpmeeasoHOCHOCMU NO NOKA3AENIO
P(vr) ons meppumopuu I11C
+ o+

Puc.1.12. Beposmnocmuas cxema nepchekmue Hegpme2azoHoCHOCHIU N0 ROKA3AMENSIM
P(vr-ir), P(vr- ary u P(vr- ary) ons meppumopuu I1C
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Puc.1.13. Bepoamnocmuas cxema nepcnekmue Hegme2azoHoCHOCHU NO NOKA3AMEN0
Pxou™ ons meppumopuu I1C
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Haconoe Egzenuii Anexcanoposuu

XapvKoGcKull HAYUOHANLHBIU YHUSEPCUMEm PAOUOINEKIMPOHUKU

METOAbI OBPABOTKH BOJIBIIOI'O KOJIMYECTBA KYJIMHAPHBIX PEIIEIITOB
YUYUTBIBAIOIIUE CEMAHTHYECKYIO BJIN30CTh UHI'PEAUEHTOB

Summary. Methods of processing of big food recipe data are considered in this article. Specifics of Russian
language text processing are considered when it comes to food recipes. A model food recipe vector representation
that considers semantic relationships is developed. A brief survey of available software implementations of

Russian language text processing algorithms is given.

AHHOTa].ll/lﬂ. B cratbe paccMaTpuBarOTCA METOIBI pa60TBI ¢ OOJIBIIIMM KOJIMYECTBOM II0JB30BATENBCKUX
KyJIMHAPHBIX PELENTOB M WX aHajim3a. PaccMaTpuBaiOTCS METOABI pabOTHI ¢ TEKCOM Ha PYCCKOM SI3BIKE B
MNPpUMCHCHUN K KOHerTHOﬁ Hpe)IMeTHOﬁ 00J1acTH. Pa3pa60TaHa MOJECJIb BCKTOPHOTO MNPEACTABJICHUIL
KyJIMHapHBIX PEUCITOB, y‘{I/ITLIBaIOHII/Iﬁ CCMAaHTHUYCCKYTO 0IU30CTh HWHI'PCAUCHTOB. Taxoxe MMPOBOAUTCH 0630p
JOCTYIHBIX MPOTPaMMHBIX HHCTPYMCHTOB Ul PCIICHUA 3a1a1 06pa6OTKI/I TCKCTOB.

Key words: big data, food recipes, semantic relationships, machine learning, natural language processing.

Kniouesvie cnoea: Oonvuiue aaHHble, cemarmudyecKkue OmuouleHus, KyJAuHapHsvle peyenmvl, MAWUHHOe

obyueHue, 06pabomka ecmecmeeHHbIX s13bIK08.

[ocTranoBKa npooJieMbl. D¢ dexruBHAL
aBTOMATH3MPOBAHHAS o0OpaboTka KYJIMHAPHBIX
PELenTOB SIBISICTCS JTOCTaTOYHO CIOXKHOW 3aJadei, ¢
KOTOpas MIPEICTABISACT OJTHOBPEMEHHO KaK
TEOPETHYCCKUIA HHTepeC B 00JacTd 00pabOTKU
CCTCCTBCHHBIX SA3BIKOB, MAaIIWMHHOTO O6y‘leHI/IH 663
yuutens, a 0ojee TOYHO AITOPUTMOB KIIaCTepPHU3aLNH,
TaKk ¥ NPAKTUYCCKUN HHTEPEC MPOCKTHPOBAHUSA W
MOCTPOEHHsI  BEO-CHCTEM, KOTOpbIE MOTIH OBl
NPOU3BOJUTh KaueCTBEHHYIO 00paboOTKy OOJbLIMX
00BEMOB NTaHHBIX M OTBEYATH 3a IIOJIb30BATCIBCKUE
3ampocChl; TakXKe TPABWIBHBIA aHATWU3  JaHHBIX
TIO3BOJISIET BHITIOIHATH PA3IUYHBIC TIPOIIECCHI, KOTOPEHIE
MOMOTAIOT TIOBBICUTH PENICBAHTHOCTH BEO-CHUCTEMBI C
nomomsio SEO (Search Engine Optimization) [1]. B
ciaydae Manod()(QEeKTHBHOTO paspemieHus 3ajadu
00pabOTKM KyJMHAPHBIX PEIENTOB BeO-cUCcTEMa
MOXCT UTHOPHUPOBATHECA COBPEMEHHBIMU IMOMCKOBBIMU
cucreMami. J{axke monaB Ha TakoW cailT moJjb30BaTelNb
CTOJIKHETCSl C TPYIHOCTSMHU BBI3BAaHHBIMH OOJIBLION
Bapualueil KIacCMYeCKUX KyJIMHApHBIX OJION U eMy
OyZeT CIOXHO HAaHTH MCKOMYIO MH(QOPMAIUIO Cpeau
0OJNBIIOr0 KOJNWYECTBA IUIOXO CrPYNITUPOBAHHOTO
MPOAHAIM3UPOBAHHOTO BO MHOT'OM TIOBTOPSIOIIETOCS
MaTepuana. HemocpeacrenHast mpobiaema 00paboTKH
pelenToB KyJNWHAPHBIX ONION B TIEPBYIO OdYEpenb
OCIIOXKHSIETCS KIIACCHYECKUMH 3aJladaMi 00pabOTKH
€CTECTBEHHOI0 s3blka. Tak, HEOOXOJUMO YMETh
BBIICIISATH KIIFOYECBHBIC CYITHOCTH TEKCTa JJIA
ONPCACIICHNUA HWHIPEAUCHTOB W WX 3HAYUMOCTH B
KOHKpeTHOM Omtoge. Jlanmee, Oonpimvie JaHHBIE,
KOTOPbIC HeO6XOJlI/IMI)I JJId aJITOPUTMOB MAIIWHHOI'O
o0y4eHus, 3a4acTyl0 HPUXOJUTCS coOupaTh B
Pa3IMIHBIX NCTOYHUKAX MOJIh30BATEIECKUX PELENTOB,
KOTOpPBIC, K COXKAJICHUIO, MOTYT COJIEPXKATh DPAa3HEIC
OIKCKH, WCHOJb30BAaTh HEOJIOTU3MBI, YHOTPEOIATh

CHHOHHMBI MECTHOTO BepHaKyisipa. HecoMHeHHO
CJIOXKHOM 3amauei SIBIISICTCS paspemicHue
KopedepeHIuii, ¢ MOMOIILI0 Yer0 MOXKHO OBLIO OBl
Obonee  3ddexTMBHO  ompeAeNsATh  3HAYMMOCTH

uHrpenuenra. Jlajnee mepes HaMH CTAHOBUTCS 3afada
YZOOHOTO TIpenCTaBIICHHUsS JaHHBIX TAaKUM 00pa3oM,
YTOOBI MOXHO OBUIO  TNPUMEHSTH  Pa3IHMYHBIC

ITOPUTMBI MAIIMHHOTO OOy4YeHHs, a TaKkxke Homdop
CaMuX aIrOPUTMOB OIMPasiCh HA CIEUU(UKY TaHHBIX,
HX pasMep, a TakkKe XapaKTEepUCTHKH MOJEIU
MIPEICTAaBICHUS JaHHBIX.

AHaMu3  NOCJAeJHHUX  HCCIEI0OBaAaHMA M
nyoaukanmii. brun uccnegoBanbl MeToAbI 00pabOTKH
TEKCTOB Ha €CTECTBEHHOM s3bIKe. B gacTHOCTH, OBLIH
U3yueHBl METOJIbl TaKHUX CIOXKHBIX 3a4ad, Kak
paspeleHue kopedepeHuid [2]; Ha OCHOBAaHHUHU YEro
MOXHO OIEHHUTH (PAKTUUECKYIO CIIOKHOCTH 3ajauM.
CrouT BbIIENHUTh. BBUT BBINOIHEH CpPaBHUTEIbHBIN
aHaU3 KOPIyCOB PYCCKOTO U aHTIHHUCKOTO S3BIKOB, a
TaKke MHCTPYMEHTOB MX 00pabOTKH, B pe3ysbTare
4ero MOXKHO CKas3aTb, 4TO TOTOBBIE IPOTrPAMMHBIE
pemeHus 3a1a4 00pabOTKH PyCCKOTO S3bIKA YCTYIAIOT
aHrmickoMy — sa3bIKy.  Cpeam  HMCCIIeOBaHHBIX
UHCTPYMEHTOB CTOUT BBIJIETUTH MOP(OIOrHYECKHUit
aHanmu3aTop pymorphy2 [3], KOTOpHIi IMeeT yA0OHbII
nporpamMMHbIi nHTepdeiic Ha s3bike Python, a Taxke
JOBOJIEHO OBICTpOE BpEMs BBITOJHEHHS KIFOUEBBIX
GyHKUMHA, TakMX Kak  JIeMMaTH3alus, KoTopas
3a4acTyl0 SBJIETCS OJHMM H3 IEPBUYHBIX JTaloB
00pabOTKK TEeKCTa M B Ciiy4ae PadOTHl ¢ OONBIIUMH
0o0beMaMu JTaHHBIX KyJHHApHBIX PELENTOB CKOPOCTh
BBINOJIHEHHSI TaKUX 0a30BBIX ONEpaIuii HECOMHEHHO
BakHa. K cokanennio, pymorphy2 He m03BOJISET
BBIMOJIHATh  KOHTEKCTHYIO  JIEMMAaTH3allMI0, 4TO
MNOTEHIIMATBHO MOIJIO ObI NPUBECTH K YIyYIICHHIO
TOYHOCTH pe3yJ]bTaTOB JAJIbHEHIIMX ONepauuid ¢
TEKCTOM. st BBITIOJTHEHUS KOHTEKCTHOM
JeMMaTH3alMu  ObIT  HMCHpPOOOBaH  MHCTPYMEHT
PyMystem3 ot xomnannu Yandex, OJHaKO CKOPOCTH
ero paboThl OKa3zajgach HEAOCTATOYHON Ui PEIICHHS
3aJ[a4 MallMHHOTO OOYyYEHHUS CBSI3aHHBIX C OOJBLINMU
naHHbIMH. Takke g paboTBl ¢ BBLAEIECHHEM
KIIOYEBBIX  CYyIIHOCTEH, B  HamleM  ciydae
WHIPEANEHTOB, TOMUMO pa3pelieHus KopeQepeHIHH,
HYXHO yMeTb paboTatb € CHHOHUMaMH |
cinoBocoueTaHusiMu. Jlig paboTbl ¢ CHHOHHMaMH
JOCTaTOYHO HCIIONBb30BaTh Te3aypyc. Paborty co
CIIOBOCOYETAHUSAMHU MIPOBOJIUTH 3HAYUTEIIHHO
ciokHee. M0)KHO MCTIONIB30BaTh CIIOBAPH YCTOMUUBBIX
CIIOBOCOYETAaHMH PYCCKOTO SI3BIKAa, OJHAKO Ha
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3¢ PEeKTUBHOCT TAKOTO MOAXOJA B PEILCHUH 3alad
00paboTKM KyJMHApHBIX PELENTOB HAJEIThCS HE
HNPUXOAUTCS, T.K. TAaKHe CJIOBapUd HE YUUTHIBAIOT
UHTEPECYIOIUE HAac CJIOBOCOUYCTAHUSA-UHIPEAUEHTHI.
Bonee 3¢ peKTUBHBIC METObI HCHOJIB3YIOT
CTaTHCTHYECKHH aHanmu3 OurpamMm; TaKoOH MeTo[
TIOJTYIHJI Pa3BUTHE B CTaThe [4], T1Ie ObLIN BBIICTICHBI U
MPOaHATM3UPOBaHHBI OCHOBHBIE METPHKH
CTaTHCTHYECKOH COYETaeMOCTH JEKCHUECKUX EAMHHII,
takne kak MI, LL, MI3, MS, t-score, a TaKxe
paccMOTpeHBl ~ TpeOOBaHMS K  IPOrPaMMHOMY
00ecCIIeueHNIO, KOTOPBIE AaKTyalbHbl M Ha JaHHBIN
MOMEHT, OTMeuaeTcsi HeXBaTKa  MOIIHBIX |
BapUaTUBHBIX MHCTPYMEHTOB JUIsi 00pabOTKM TeKcTa
Ha pycckoM s3bike. [loxoxuil moaxon ObLT onHcaH B
[5], rme 3amaya Obl1a paccMOTpeHa HEMOCPEICTBEHHO
JUI1 HMMEH CYyIIECTBUTENBHBIX, 4YTO MpPEJCTaBIsIET
HanOonpImnii MHTEpec s paboThl ¢ KyJIMHAPHBIMHU
penentamMu, a em¢ MO3JHEC WIACH MOIYyYHIIN
JanbHEHIIee pa3BUTHE B CTOPOHY MAIIMHHOTO
oOyuenus [6]. JIns mcmomb30BaHUS PacCMOTPEHHBIX
KBaHTUTATUBHBIX ITOJIX0/I0B HECOMHEHHO HEOOXOIMO
pabotate ¢ OOJBIIMMH KOpIycamH, BO MHOTHX
Cllydasix XeJaTeJbHO MMETh pa3MEeueHHbIE KOPITyCHI;
YIOOHBIN MPOrpaMMHBIH HHTEPEIC K TAKOBBIM TaKKe
HEOOXOANMBI JJIs TIOCTPOECHUS TIPOTPAMMHBIX CHUCTEM;
B JIAHHOW CTaTh€ PacCMaTPUBAJICA OTKPBITHIM KOPIyC
pycckoro s3bika OpenCorpora.

K Bompocy  kiacrepusanuu — KyJHMHApHBIX
penenToB 00paImaIrck B [ 7], 9TO MTO3BOIIIIO TIOTYIHUTh
MPE/ICTABIICHUS O HETTOCPEICTBEHHOM OIIBITE PAOOTHI C
KyJHHAPHBIMH pEIeNTaMH, a HE C OOUIESI3BIKOBBIMHU
koprycamu. Ilogxox craTbu ClOXXHO 00OOIIUTH, T.K.
aBTOp  IpoW3BoAWwI  paboTy €  JIOCTaTOYHO
crieupUYHBIM M OrPaHUYEHHBIM Ha0OPOM JIaHHBIX, B
CBA3M C YeM ObulM OOJerdeHsl 3agadu 00paboTKH
€CTECTBEHHOTO fA3bIKa; 0oJiee TOro, pPacCMOTPEHHBII
KOPITyC HE SBJISIETCS JOCTATOYHO OOJBIINM, YTOOBI €T0
MOXXHO OBIJIO CPaBHHUTH C TeMH O0BEMaMHU IAHHBIX,
KOTOpPbIE BCTPEYAIOTCSA B NMPOMBIIUICHHBIX 3a7adax C
COTHSIMH THICSTY HEYTIOPSAAOUCHHBIX TOJIb30BATEIBCKIX
peuentoB. TeM He MeHee, NPUMEHEHHE METOIOB
KJIaCTepH3allMM K AaHaIN3y JaHHBIX IIPEJICTABISET
0COOFBII HHTEpEC.

Bbienienne HepelmleHHbIX YacTell Mpo0JieMbl.
Takum 06pa3oM, MOXKHO 3aKIIOUUTh HEJJOCTATOYHOCTD
OCBOCHHMS aJITOPUTMOB 00pabOTKH TEKCTOB Ha PyCCKOM
S3BIKE B CIEMU(PUYHBIX OOJIACTSX, B YACTHOCTH IS
00paboTKN KyJIMHApHBIX penenTtoB. Bruio oTMeueHo
HaJIM4ie KOPITyCOB OOIIEro Ha3HAYeHHs, OJHAKO
OTKPBITBIM OCTAaeTCsl BOIIPOC BBICOKOKAUYECTBEHHOTO
HUCTOYHMKA JaHHBIX penentoB Omon. OTKPHITEIM
OCTaeTcd BONPOC CHEIUATM3UPOBAHHOTO TMOAXO0J]A
W3BJICUYCHHUS TOJNE3HOW WH(GOPMALMH M3 TEKCTOB
KyJIMHapHBIX penentoB. Takxke OblIa OTMeEYeHa
CJIIOKHOCTh  3aJaddl  paspenieHust KopedepeHIuH,
3¢QeKTUBHOE ¥ JOCTYIIHOE pELIeHHE KOTOPOH
HECOMHEHHO TTOMOXET JIy4YIIe CIPABIATHCS C STAoM
npenoOpaboTKM  MHOTHMX  aKTyaJbHBIX  3ajad.
CymecTByeT He TaKk MHOTO  IPOTPaMMHBIX
WHCTPYMEHTOB ISl BBIIIOJTHEHHS PACCMOTPEHHBIX
3a/1a4, ¥ HEe BCE U3 HUX UMEIOT COBPEMEHHBIH y100HBIN

nuHTepdeiic. beiIM BBIENEHBI TOIXO0/BI ONpPEICICHUS
KOJUIOKaluii B TEKCTE Ha OCHOBE OWrpaMMm U
ITOPUTMOB MaIIMHHOTO 00yueHus. OJTHAKO OCTArOTCS
npoOieMbl  CeMaHTHYECKOW  ONM30CTH  CJIOB U
CJIOBOCOYETAHHH, YTO MOXKET MPEACTABISITH OOJIBIIYIO
LEHHOCTh /I TOCTPOCHUSI JITOPUTMOB aHalIM3a
KyJIMHApHBIX penentoB. HekoTopele KyJIHMHapHBIE
WHTPEAWEHTBl ~ MOTYT  NpPUHAIJICKATh  OTHOMY
CHHOHUMHYECKOMY JIMOO acCCOIMAaTHBHOMY PSRy WIIH
xKe OBITh pa3HBIMH THIAMH OJHOTO H TOTO JK€
WHTPEANEHTa, HANpHUMEp, Pa3HBIMH BUAAMH ChIpA.
Ocraercst BOHpPOC ONTHMAIBHOTO ydeTa TaKHX
CEeMaHTHUYECKHX  OTHOIICHMH TpU  IOCTPOCHUU
MozeIen.

Heap craTbu. llenplo QaHHOTO HCCIIETOBAHUS
SIBISIETCSL  M3YYeHHE OCOOCHHOCTEH  MOCTPOSHHMS
cucTeM, pa0OTalomMMX C  OONBIIUMH  JTAHHBIMH
TIOJTb30BATEICKIX KyJIMHAPHBIX penenToB.
[Ipennaraercs croco0 permeHus 3a71a4n
CEMaHTHUYECKOHN OJM30CTH KyJIMHAPHBIX HHTPEAUEHTOB
Ha OCHOBE alrOPUTMOB MAIIMHHOTO OOYYEHUs, a
TaK)Ke PACCMOTPEHBI METO/IBI TOCTPOSHHST BEKTOPHOTO
MIPEACTAaBICHUS. AAHHBIX PELENTOB I JaJbHEHIIeH
paboTs! KJIACCUYECKHX AITOPUTMOB.
PaCCManI/IBaIOTCH OCHOBHBIC TNECPBUYIHBIC marmu
CBCICHUA NaHHBIX K BUAY, B KOTOPOM C HUMH MOXKHO
Oyzmer paboTaTh C KOHKPETHBIMH 33jauaMu. Takke
paccMaTpuMBalOTCSi  COBPEMEHHBIE  NPOTpaMMHBIE
WHCTPYMEHTHI c 3aa4yaMu KOMIIbIOTEPHOU
JMHTBUCTHKH.

N3noxkenne OCHOBHOIO MaTepHaJja.
paccMoTpeHHeM  cIoco0oB  00pabOTKH  MaHHBIX
peunenToB  HEOOXOAMMO  OTOBOPUTH  IIPOIECC
MOJTy4YeHUsT CaMHUX JaHHBIX. Tak Kak Ha JIaHHBIA
MOMEHT HE MMeeTCsI O0JIBIIOTO Pa3MEUeHHOT0 KOpIyca
JaHHBIX KYJIMHApPHBIX PEHCITOB, TO TAaKWE€ JaHHBIC
HPUXOAUTCS cobupars COOCTBEHHOPYYHO.
CymiecTByl0OT ~ CcaiiThl,  coOuparonue  OOJbIIoe
KOJIMYECTBO II0JIb30BATENILCKUX pelentoB. Takum
00pa3oM, MOJIydYaeTcsi, YTO TEKCThI PELENTOB MOTYT
COZIepKaTh pA3IMYHYI0 CTHINCTHKY, JEKCHUECKHX
OmMOKM W TMpod., u3-3a 4Yero HeoOXOIMMO
TIPOM3BONTH MPE0OPabOTKy pEelenToB, NPEXIe YeM
JBUTAThCS AAJblIe, HO YK€ Ha 9TOM 3Talle OTMEYaeTCst
BO3MOXKHasl IIOTE€PS TOYHOCTH HTOTOBBIX MOJEICH.
HexoTopble caliTbl Ipe1oCTaBISIOT BMECTE C TEKCTOM
PEUCTITOB CIIMCOK HUHI'PEIUCHTOB, KOTOpPbIC
MIPUBOAATCS B HOPMAJBHON (OopMe M IIPOBEPSIOTCS
aJMUHHCTpAIe caiTa; A HCCIeIOBaHUS ObLT
MPOAHAJIM3UPOBAH PsI BeO-pecypcoB U ObLI BHIOpaH
OIMH W3 TaKWX CaWToB [8], KOTOPBIM MO3BOJNIAET
pabotath ¢ Oonee, yem 140000 mOIB30BATENHCKHUX
peLenToB, B KAKIOM M3 KOTOPBIX BBIJIENICH NEepeUeHb
UCTIONIB3YEMBIX ~ MHTPEIMEHTOB B  yHOOHOM  IUIst

[lepen

ABTOMATU3UPOBAHHOTO HU3BJICYCHUA BUJEC. B
peE3yabTAaTe aHaIM3a NAaHHBIX OBLIO YCTAHOBJICHO, YTO
CcpeaHee KOJIMYCCTBO HWHI'PEIUCHTOB, KOTOpOEC

COJIEPXKUTCS B OONBIIMHCTBE penenToB paBHO 10, 94To
MOXKET OKa3aTbCs IMoJe3HOW wHpopMarmen s
OIIEHKH KOJIMYECTBA [TApPaMETPOB PA3THUYHBIX MOJIEIEH;
TaKk)Ke aHAJTW3 T0Ka3ajl, 4TO CYMIECTBYIOT PEIEITH,
KOTOPBIE COCTOSIT BCETO M3 OAHOTO WHTPEIUCHTA, Ha
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4YTO HY)XHO oOpamarh BHUMaHHE Ha  dTare
Npe/BapUTEIbHON OYMCTKM JaHHBIX OT IOymMa B
3aBHCUMOCTH OT LIEJIM aHajlM3a JaHHBIX. Takxke ObLI
BBINOJIHEH AaHAIM3 CYILECTBYIOLIET0 INPOrpaMMHOIO
obecrieueHnst JJsl  TPEJBapUTENILHON  00pabOTKH
TEKCTOB Ha PyCCKOM SI3BIKE C TOUKU 3pEHUS yI0OHOCTH
UCTIONIb30BAaHMSA, BPEMEHU BBIIOTHEHHSA, a TaKke
TOYHOCTH. Otmeuaercs HEeOOoIBIIOH BEIOOP
MHCTPYMEHTOB JAJISI PEIICHHS TAKUX 337a4 U OCHOBHBIM
UCTIONB3YEMBIM ~ MPOTPaMMHBIM ~ MOAYJIEM  CTal
nporpaMMHbiii  maker  NLTK,  kotopeii  He
pa3pabaTbIBaics CICIMAIBHO Ui PYCCKOTO S3bIKa,
YUUTBHIBasE €ro JIMHIBHCTHYECKHE OCOOEHHOCTH, HO
HOJIEPKUBAECT ero Hapsy c JpYTHMHU
pacnpocTpaHeHHbIMH sA3blkamu Mupa. NLTK umeer
yIOOHBIA TpOrpaMMHBII MHTEppEHc M €ero MOKHO
nonpo0OOBaTh HE YyCTAaHABIMBash Ha JIOKAJIbHYIO
pabodylo CTaHIMIO HCIONB3Yysd OOJTAYHBIH CEpBHC
Google Colab; maker 0HOIHOTEK B MEPBYIO OUYepenb
UCTIONB3YETCS JUT YAAJICHUS CTOII-CIIOB M ITyHKTYallnu
U3 TEKCTa, YTO BBINOJHACTCS BO MHOTHX 337adax
00pabOTKH TEKCTa M OIpPENeIeHHO HEOOXOMUMO TPHU
paccCMOTpeHNH CIenu(UKH TMpeAMETHOH o00macTy,
KOTJla TJaBHBII HHTEepec IIPEACTaBIAIOT MMEHa
CyliecTBUTENbHBIA. (OO0paboTka TEKCTOB pelenTa
TJIaBHBIM  00pa3oM HeoOXoJuma sl BbIACICHUS
LIEHHOCTH WHTPEIUECHTOB AJIS JajbHEHIIero ydera B
Pa3NUYHBIX adropuTMax. Eciy, B OTIMYNM OT HaIlero
ciydasi, CIMCOK HHIPEJUECHTOB HE JaH 3apaHee B
yInoOHOM Al BBIACIEHHUS BHIE, TO HEOOXOANMO
MPOM3BECTH HAXOXKJCHHE KIIOYEBBIX CYIIHOCTEH B
TEKCTe, npu qeM pabora OCJIOXKHSIETCS
HEOOXOANMOCTBI0 PabOTHI CO  CIIOBOCOYETAHUSIMHU,
KOTOpBIE HE 0053aTeNbHO NPEACTABISIIOT  COO0H
YCTOSIBIIMECS BBIpakeHUs. J{JIs MOBBIMIEHUS KadecTBa
06paboTku, obpamasce K [5], cieayeTr Mpou3BOIUTH
CTaTUCTHYECKYI0 aHamu3 OurpaMMm H TPHUTPaMM,
BO3MOXKHO, €CIM aHaJU3 CJIOBapsg BO3MOXKHBIX
WHTPEIUCHTOB IOKaXeT, aHaIn3 N-TpamM; aHaju3
JIAHHBIX TOKa3all, 4YTO WHTPEAUEHTH caiTta [7]
coJiepkaT He 0oJiee YeThIpeX CJIO0B, OJJHAKO B ITOJTHOM
BHUJIE B TEKCTE PELENITOB He BCcTpeuarores. boisee Toro,
cienyer oOpamaTh BHHUMaHWE Ha aBTOPCKHH CTHIIb;
TakK, HaIpuMep, ObIJIO 3aMeUeHO HAa3BaHHE IYK-PhIOa»
Jutst 0003HAYEHNUSI CMECH PBIOBI C JIyKOM; 00parnasch K
39TOMy K€ CIy4al, HY)XXHO He 3a0bIBaTh IIpo
CHHOHMMHYECKHE PAIBI, T Ha CAMOM JIelIe, B pEeIeriTe
UCTIONB3YyeTCsT HE TPOCTO pbida, a KOHKPETHHIN
WHTpeaueHT — Kambana. PaccmarpuBas ocobeHHOCTH
NpeaMeTHOW  objacTH, MOXHO  CKa3aTb, 4YTO
KOHKPETHBIC HAa3BaHUS PEIENTOB HMEIOT OOJBIIYIO
[EHHOCTb, YeM O0IIHe, W IIOMOTaf0T OTACIHUTh PEeLEnT
OT psfa Jpyrux. 3Jeck MOXKET CTaTb BOMIPOC

pa3pa6OTKI/I CHHOHHUMHYCCKOI'O CJIOBaps JIIsL
KOHKPETHOT'O cliy4das pacCcMOTpEHUA JaHHBIX
KYJIMHAapHbIX peuenTos, OJJHAaKO B JaHHOM
HCCIIEAOBAHNHN HCII0JIb30BaJlIaCh CEMAHTHUYCCKas

0JIM30CTH CJIOB, 0 KOTOPOH OyJeT ckazaHo Aanblie. J{is
BBIJICJIICHUS KIIFOUYEBBIX CyH_IHOCTeI\/’I, B JJaHHOM CJj1y4ae
MHTPEIUCHTOB, 9acTO Hcronb3yercs merpuka TF-IDF
(term frequency-inverse document frequency). B cBs3u
CO CIIOXHOCTbIO OJIHOBpPEMEHHOW pabotel ¢ N-

rpammami, BMecTo ucnons3osanus TF-IDF, ¢ nensto
COKpallleHHsl 3aTpaT BPEMEHHBIX PECypCOB Ha aHaJH3
JIaHHBIX, ucciea0BaHne OrpaHUYMIIOCH
UCIIOJIb30BAaHHEM BEKTOPHOTO MIpEACTaBIICHUS,
OCHOBAHHOTO Ha CEMaHTHUYECKHX CBA3SIX.

[lpencraBneHue JaHHBIX B BEKTOPHOM BHJE
SBISIETCST  BaXHBIM ~ 3TalmoM  3amad  o0paboTku
€CTECTBEHHOTO S3bIKa M B YAaCTHOCTH HAICH 3a/1adwu,
TZie Hy’KHO TIOTIBITaThCS AaTh 3P (PEKTHBHOE YHCIECHHOE
NpeACTaBICHUE KyJIMHapHbIM peuentaM. Ilpocreieit
Mozenblo sBisieTcs «Memok cinoB» [9], koTopas He
YUUTBHIBAET CEMAHTHUECKHX CBSI3€H MHTPEANCHTOB U HE
MOJKET ONpEeNeNUTh, HalpuMep, 4YTO paszHble copTra
BHHAa MOTYT B3aUMO3aMEHSTHCS M HCIIOJIB30BaThCS B
Mmoxoxux Omromax. B xome wuccnenoBanust ObLIO
ompeneneHo Haauuue 1104 uHrpeaueHTOB Ha caiiTe
[8]. Monens MoxkHO momonHuTh MeTpukou TF-IDF,
UCTIONB3Yys. BMECTO ABOMYHOTO HWHIMKATOpa HAIMYUS
WHTpenueHTa ero Bec. Take werpuka TF-IDF
TIO3BOJIUT W30aBUTHCS OT YPE3MEPHOTO BKIAAA TaKHX
WHTPEANEHTOB, KaK «KyXOHHas COJb», KOTOPBIH
MIPUCYTCTBYET B OOJNBIIMHCTBE PELENTOB W BIIOJHE
MOJKET OBITh HE yKa3aH aBTOPOM BBUy OYEBHIHOCTH.
Ecmun xe me wucnons3oBars TF-IDF, nHeoOxoaumo
3apaHee MPOaHAIN3UPOBATh YACTOTY HHIPEIUCHTOB BO
BCeM Ha0Ope JaHHBIX M OTCEATh BPYYHYIO, WM JKE
YCTaHOBHUTH MaJICHbKHUH Bec, HanboJiee 4acThIM, BpOJie
COJIM U MYKHU.

Jlnist yaeTa ceMaHTHYECKUX CBS3€H MHTPEIHEHTOB
Obl1a BBIOpaHa MOZETb OCHOBaHHAs Ha moaxoae word
embedding [10]. Moxenp ucCHoONB3yeT apXUTEKTypPy
HEHPOHHBIX CeTel «ABTOKOIMPOBIIUK» U TIO3BOJISET
MOJTY4NTh BEKTOPHOE INpEJCTABIECHHE CIIOBA B Ooee
HU3KOM M3MEpEHHH, YeM KOJIMUECTBO BCEX CJIOB;
CJIOBa, YNOTpPEOJSIOUIMECs] B CXOXKEM KOHTEKCTe,
UMEIOT MEHbIIIee KOCHHYCHOE PACCTOSHHE, YEM CIIOBa,
KOTOpbIE 3a4acTyi0 OOIIero KOHTEKCTa HE HMEIOT;
UMEHHO OOLIMHA KOHTEKCT ¥ IOHUMAeTCs MOJ
CEMaHTHUYECKON OnMu30cThio cioB. [lpenmymiecTBoM
SIBJISIETCS TAKXKE POCTOTA MHTepdeiica U TOCTYHOCTh
nMeromuxcs peanmsanuid. JlaHHoe HccienoBaHHe
UCTIONB3YeT MPOrpaMMHBIN makeT word2vec mpoekra
gensim. C moMompI0 JaHHOM Mozenun Oblia
BBIIIOJIHEHA  IOMBITKA  IOJMYYEHWS  BEKTOPHOTO
TIPEACTaBIICHNUS HHIPETUCHTOB, KOTOPAast yUUTHIBAET UX
CEeMaHTHYECKyl0 Omm30cTh. OOHMM M3 BaKHEHIINX
apaMeTpoB MOJIENH SIBJISIETCS M3MEPEHHE KOHEUHBIX
BEKTOPOB. JTO YHCIO OOBIYHO YCTaHABIMBAETCS
SMIOUPUYECKUM 00pa3oM. B maHHOM wmccienoBaHUT
1104 u3mepenuii ObTH cokparieHsl 10 75. B manHOM
HCCIICIOBAHUH pa3Mep KOHTEKCTa OBLIT YCTaHOBIICH
paBHBIM 10, 9TO COOTBETCTBYET CpeIHEMY KOJIHMUECTBY
WHIPEANEHTOB B pelenTe U ObUIo 1MoJ00paHo HCXO.s
13 cneun(UKH UCIOJIb3YEMBIX JaHHBIX. Yncio OblIo
MoJj00paHo M3 COOOpaXEHUH CKOpOCTH O00ydeHus
MOJIENIM, @ TaKKe aJeKBaTHOCTH IIPEJCTaBICHHMS.
TodHOCTH TpEACTAaBICHUS OLIEHMBAJIACh HA OCHOBE
CXOJMMOCTH MOJIEJIH; TaK, HalpUMep, MPU MEHbUIMX
WK OOJIBIIUX W3MEPEHUSIX OCTABAIMCh UHIPEIUCHTHI,
«BBIOPOCHI», KOTOPbIE ObUTH 3HAYHUTEIHHO OTIAJICHBI
OT BCEX OCTAIBHBIX W 3Ty MPOOJIeMy HE MOIydanoch
YCTPaHUTH TIPH Pa3sHOM KOJHYECTBE 30X OOYUCHHS.
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Hannuue «BLI6pOCOB)) OIpeaC/IAI0Ch l"pa(l)I/II-ICCKI/IM
CIIocoooM HCIOJIb3Yd METOA I''TaBHBIX KOMIIOHCHT. Ha

pucyHke 1 H300pakeHBl camble CEMaHTHYECKH-
OJIM3KHE CII0BA MHTPEIUEHTY «OpbIH3a».

"GpeTa', B.7780055241584778),

"Chlp aguredckMid’, 8.7259968174568547),
"Chp CynyryHn', 8.6897695231437683),
"Mouapenna’, 6.543§?51842498??QJJ

MAMKWMA ", ©.51953637589904587),

"Celp TEepowid', ©.5171386729316711),

"Celp roanakackwi’, 8.49687977271688817),

"CHp NONyTEEepOsid’, ©.4841534197330475),

"GeTakn’, B.4596184323863983),
("napmeszan’, ©.42259855376852856)],
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Pucynox 1. Huepeouenmol ¢ HaumeHbWUM KOCUHYCHBIM PACCIMOSHUEM OM UHSPEOUEHMA «OPbIH3AY.

BunHo, 4TO CIIOBO, KOTOpOE MOP(HOIOTHYECKH
HHUKaK HE MOKa3bIBaeT MPHHAIJICKHOCTh ChIpaM, ObLIO
yIOTPeOJICHO B OJIMHAKOBOM KOHTEKCTE CO MHOTMMH
JIPYTHMH copTaMu chipa. Takum oOpa3om, moaydaercs
JIOBOJIbHO YMOOHBI CEMaHTHYECKHH CJIOBaph IS
KOHKPETHOH NpeIMETHOM 00JIaCTH HCIIOJb3YS JINIIb Ha
MeToJlaX MalIMHHOro Oo0yd4eHHss W He mnpuberas K
CHELHATU3HPOBAHHBIM CIOBapsM, KOTOPBIE MOTYT U HE
COJIEPKATh BCEX CHHOHUMOB C MOJIb30BATENBCKOTO

caiiTa. BCIOMHHMM BBIIEIPUBEACHHBI OpUMEP C
«KaM0aJoit» ¥ MOCMOTPUM Ha CEMaHTUUECKHH coceieit
9TOTr0 MHrpeAneHTa Ha pucyHke 2. Takum oOpazom,
MOJIeNIb CIIOCOOHA ITOHMMATh, 4TO «Kambana» — 3TO
peiba. Tem He MeHee, He Bce NPHMEpPHI CTOJBKO
XOpoI1u; TakK, HalpuMep, MOACJIb HE IMOHUMACT, YTO
«KaKao» M «KaKao-NMOPOIIOK» — CEMaHTHYECKH
CXOXKH€ DJEMEHTBl. JTO MOXHO CBS3aTb C
HEJIOCTaTOYHOCTBIO TAHHBIX.

[{"okyHe MopckoOR', ©.59295791387557%8),
"puifia’, ©.578944981898175),
"maHracuyc’, 8.5736755132675171),
"kapn', 8.54891711473464587),

"@mne peibHoe', B.537221372127533),
"creymbpuAa’, 8.5231660684476929),
"Tpecka', B.5@505808733081038),

(
(
E
('dopens', ©.5452172756195068),
(
(
(
(

"ropbywa’, ©.49632734060287476),
{("Twnanua', ©8.4793533154678345)])

PucyHOK 2. Hﬁepedueymbl C HAUMEHbUUM KOCUHR)YCHbIM pACCMOAHUEM OM uﬂepe()ueﬂma «kambanay.

beina mnomyueHa Mozenb, KOTOpas IO3BOJISET
MPENICTaBIsATh HHTPEAUEHTH OJioa B BEKTOPHOM
MPOCTPAHCTBE YUUTHIBAS CEMAHTHUYECKUE CBS3H. OJTY
MOJIElb  MOXHO [OJaBaTb Ha BXOJA JPYTUM
aJropuTMaM, HallpuMep, aIropuTMaM KiacTepU3altHu.
Jnst mostyyeHus: BEKTOPHOTO TPEJICTABIICHUs pelienTa
MOXXHO  BBIYHCIHTH  CpeJHEe  apUPMETHIECKOS
WHrpeqUueHTOB Omoma. Takas Moxaenp He Oynaer
YUYUTBIBAaTh LIEHHOCTb OTHEIBHOIO HMHIPEIUEHTa B

omone. Mojens MOXHO JOIOJHUATH HCIIONB3YS
Merpuky TF-IDF naBas Bec BeKTOpamM M BBIYMCIISIS
cpenHee B3BEILECHHOE, BMECTO CpEeIHEero
apuUPMETHIECKOTO.

BoiBoabl M npeasoxenusi. beutn paccMoTpeHbI
MocJeaHIe MyOInKai 00paboTKH TEKCTOB PYCCKOTO
S3BIKA. BB paccMOTpeHsl MyOnuKanuu paboTsl C
KyJMHApHBIMH peuentamu. Tarke ObUl IPOW3BeeH
0030p  JOCTYHHOTO  OTKpPBHITOTO  IPOrPaMMHOTO
obecrieueHnsi, HEOOXOAMMOrO JUIsl peleHus 3anady
CBSI3aHHBIX C 00pabOTKOW OONBIIMX KOJHYECTB
KyJIMHAPHBIX peuenToB. B UCCIIeJ0BaHUU

YIIOMHUHAIOTCSl HEKOTOPble OCOOEHHOCTH  PabOTHI
UMEHHO C IIOJIb30BATEIbCKUMHU pEIeNnTaMH, a He
TOTOBBIMH Pa3MEUEHHBIMH KOPITyCaMH, a TaKke ObUIN
HPEJIOKEHBI METOJBI PEIISHUs] KIACCHYECKHX 3a/ad
00pabOTKH €CTECTBEHHBIX S3BIKOB KOHKPETHBIMHU
MPOrPaMMHBIMH  MHCTPYMEHTaMH JJIsl KOHKPETHOM
mpeaMeTHoW oOmactu. bBeul  mpemoxkeH cmoco0
MOJy4YEHHUsT BEKTOPHOTO MPEACTABICHUS IaHHBIX,
KOTOpBI OCHOBBIBACTCSI Ha JITOPUTMaxX HEHPOHHBIX
ceTell, U MO3BOJISIET pellaTh 3a/ady CEMaHTHYECKOU
CXO0XKECTH MHrpenueHToB. IlomydeHHass mMopenb, MpH
HaJIMYUH OOJIBIINX KaYeCTBEHHBIX JAaHHBIX, II03BOJISIET
YaCTUYHO M30aBUTHCS OT JTAla COCTABICHHS CIIOBAPS
CUHOHHMMOB [UIsl KOHKPETHOH Y3KOW HpeAMETHOMH
obmactu. Hakoner, OBUTH TPEATIOKEHBI CIIOCOOBI
HCTIOJTB30BaHUS MOJIENIN B KAUECTBE BXOJHBIX JaHHBIX
JUIL  JIpYTHX QITOPUTMOB, a Talke MpeIoKeHa
uHTerpanust Mmerona ¢ wmerpukod TF-IDF. Taxoke
paccMaTpHBalOTCsl BO3MOXHBIE YIy4IIEHHs MpoLecca
00paboTkn ¢ moMoupl0  0OoJiee  MPOABUHYTOTO
MIPOrpaMMHOTO obecrieueHus, B YaCTHOCTU
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3¢ PEeKTUBHOTO  pa3peleHus
yiyumienus noacyera TF-1DF.
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RESEARCH OF PARAMETERS OF OPERATION OF A REFRIGERATING UNIT WITH AN AIR
CHAMBER

AHHOTanus. B maHHO# cTaThe pacCMOTPEHBI HCCIICIOBAHUS MAPAMETPOB pabOThHI XOJIOAMIBLHOTO arperara ¢
BO3AyIIHOW Kamepoil. O6ocHoBaHa BaxkHOCTh coOmogeHus ['OCToe, CHulloB m mpaBunm Ha Bcex 3Tamax

MPOEKTHPOBAHNH,

MOHTaXa ¢ OKCIUTyaTalliu XOJIOAMITBHOM YCTaHOBKH. Pe3yHBTaTaMI/I HCCIICOBaHMI

SKCIIEPUMEHTAIILHON XOJIOAMIBHOW YCTAaHOBKM YCTAHOBJIEHBI HApYILIEHUS INPOEKTHPOBOYHBIX pPACYETOB I10
mo00py BO3IYXOOXJIaJUTEINs, CHIDKAromue 3()(HEeKTHBHOCTh pabOTHI XOIOAWIEHOTO arperaTa

Abstarct.. This article examines the parameters of the refrigeration unit with an air chamber. The importance
of compliance with GOSTs, SNIPs and regulations at all stages of the design, installation and operation of the
refrigeration unit is justified. The results of studies of the experimental refrigeration unit revealed violations of the
design calculations for the selection of the air cooler, reducing the efficiency of the refrigeration unit

Kniouesvie cnosa: xono0uivbHulil azcpeeam, 603dyuma;z Kamepa, xwzodonpouseoc)umeﬂbHocmb, MOHmMAsM'C,

npoexmuposarue, 3ppexmusHocmo

Keywords: refrigeration unit, air chamber, cool performance, installation, design, efficiency.

CoBpeMEHHBI PBHIHOK IHUIIEBHIX IPOIYKTOB
MOJKHO KOPOTKO OXapaKTeprU30BaTh JBYMS
mapaMeTpaMH: acCOpPTUMEHT W KadecTBo. [l Toro,
YTOOBI ATH TNPOAYKTH NHTAHUS MOMAJald Ha CTOI
MOTpeOUTENS B Ka4yeCTBEHHOM COCTOSIHUH,
HEOOXOIMMO 00ECIICUNTh UX Halle)KHYI0 COXPaHHOCTh
Ha TIyTH OT MPOU3BOJUTENA 1O IMOKymarens, T.e.
obecreunTh HETPEPHIBHYIO  XOJOJWIBHYIO  UEMNb
(HXLI). bonbmoit aCCOPTUMEHT MPOAYKTOB
OCIIOKHSAET 3Ty 3ajady, TaK, Kak TeMIlepaTypHbIE
YCJIOBUSL XPaHEHHUS Pa3IUYHBIX TOBAPOB CUJIIBHO
pasnuyarorcs. B wuTOre BO3HHMKAaeT MOTPEOHOCTH B
OTPOMHOM KOJIMYECTBE OXJIAXKJACMBIX IOMEIICHU
pasHOro o0BeMa W C pPa3TUYHOM TeMmepaTypoi
xpaHenus [1].

Pemmuts 3Ty mpoOiieMy MOMOTAIOT XOJIOIMIEHBIC
KaMepbl Pa3IYHOTO HA3HAYCHUS W BMECTUMOCTH.
XonoAMIIbHBIE KaMephl BBIMYCKAIOTCS B OOJBIIIOM

] »

L[BOMNHOW 3aMOK C
OTKPbITHIM KpENNEHUEM

[ BOMHOWM 3aMOK C OTKPbITbIM

CIIEKTPE BMECTHMOCTH M OCHAIAIOTCS XOJIOANIBHBIMHU
MOHOOJIOKaMH, CIUIMT-CUCTEMaMH, XOJIOJMIbHBIMHU
LIEHTPAISIMU PA3INIHON IPOU3BOAUTEIBHOCTH [2].
CambpiMu ~ 3(Q(PEKTUBHBIMH  XOJOAMIBHBIMH
KaMepaMH CHELIHAINCThl CYUTAIOT KOHCTPYKIHUH U3

COHJABHMY-TIaHENEeH. DTO COBpEMEHHBIH Marepual,
KOTOPBIA  MPENCTaBIsACT COOOH  METaTTHYCCKUEC
IUIACTUHEI C MIPOCTPAHCTBOM, 3aII0JIHEHHBIM

CIEIUATBHBIM TEPMOU3OJISAIMOHHBIM KOMIIOHEHTOM.
JlydminMM HamoJIHUTENSAMH SIBJISIOTCS OTHECTOMKHUI
nonuuzonuanypar PIR u nenonomyperan PUR [3].
COopka XOJIOMWIBHBIX Kamep OCYIIECTBISACTCS
IyTeM CTHIKOBKH COHABHY-TIAHENIEH MEXIy CcOo00H ¢
MIPUMEHEHHEM CTHIKOBOYHBIX 3aMKOB «IIIHII-TIa3) (pHC
1), dro TO3BONSAET WCIONB30BATE MHUHUMYM
PacXOIHBIX MaTepHaloB, obecrnieunBas
MaKCUMAallbHYI0 JKECTKOCTh KOHCTPYKIIHH, a TaKKe
UCKJTIOYasl HATMIKME «MOCTUKOB XoJoa» [3].

[1BOMHOM 3aMOK C OTKPbITbIM

3aMKOM «Wnn-nas»

KpenaeHnem

Pucynok 1 - Obwuil 6uo sapuanmos KpenieHusi muna «Wun-nasz» coOHosuy-nanenen

Jnst  opraHu3anuy  Hapy>XHOM IOBEPXHOCTH
XOJIOMWIIBHBIX KaMep MCIIOJIb3YIOTCS Pa3HbIE COH/IBUY-
MaHEeJIM B 3aBHCUMOCTH OT Ha3HAU€HMsl KOHCTPYKIIMH,
MecTa OKCIUTyaTallud, XpPaHHUMBIX BHJIOB TOBApOB.
Hanpumep, kamepsbl, KOTOpbIe OyIyT pacIioigoKeHbl Ha
yiMne, — 3a4acTyl0  JeNaloT M3 KPOBEJBHBIX
npoUINPOBAHHBIX MaHeneH [3].

Tum XoNOIMIBLHOTO arperata BbIOMpaeTcst B
3aBHCHMOCTH OT TEMIIEPATypHOTO peXuma M oObeMa
kaMmeppl. B Poccum  mHMpOKO  NPUMEHSIOTCS
XOJIONUIIbHBIE arperaTbl M3BECTHBIX MPOM3BOJIUTENICH
Polair (Poccums), Tecnoblock (Mramms), Zanotti
(Uranus).

MOHOOJIOK ITpeicTaBIIsIeT YCTPOHCTBO, B KOTOPOM
B OJHOM KOpIlyce OOBEAWHEHBl HCIAPHUTENb U
KOMIIPECCOP XOJOJUIbHHUKA, €r0 pa3MEIIaloT B CTEHE
XOJIOMWIBHOM KaMephl TakK, 4YTOOBI HCHAPHUTEINh
HaxXoAWJCAd BHYTPU KaMepbl, a KOMIIpeccop u
KOHJIeHcaTop cHapyxu (puc. 2 a). bonee cioxHbIM
YCTPOHCTBOM  SIBJISETCS CIUIMT-CHCTEMa,  KOTOpas
COCTOWUT W3 JBYX OJIOKOB - BO BHYTPEHHEM OJIOKe
HaXOAWTCS WCHAPHUTENh M BEHTHISTOP CHCTEMBI
OXJIQXIEHHSI KaMephl, a B HApy>KHOM - KOMIIPECcop U
mpubops! aBTOMaTuKH (puc. 2 6) [1].
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Pucynox 2 - Illpunyunuanvuas cxema pasmeujerus MoHoOI0Ka (a) unu cnaum-cucmembvl (6)
6 X0JL0OUIbHOU Kamepe.

Ha CETONHAIIHUNI JICHb [IPUMEHEHHE
COBPEMEHHBIX W OKOJIOTUYHBIX CUCTEM OXJIAXKICHUS
clenajgo MOJIYyJbHBIE XOJOAWIbHBIE KaMephl U3
COH/BUY-TIAHENIEH YHHMBEpPCAJIbHBIM CPEICTBOM B
Ooppbe 3a BBICOKYIO COXPAaHHOCTb M KadecTBO
MPOAYKTOB MHUTAHUA. BOJBIIMHCTBO COBPEMEHHBIX
KPYTHBIX TIPEIIPUATHHA HCIIOJIB3YIOT
LIEHTPAIN30BAaHHOE XOJIOJOCHAOKCHHE, KOT/a Ienas
CEeTh XOJIOAWIBHBIX MPUOOPOB, KaMep MU MPHUIABKOB

00CITy)KMBAIOTCSI ~ OJHOM  OOMmIeH  XOJOAMIBHOM
YCTaHOBKOM.
3amorom 3¢ dexTHBHON W OecmepeboitHO#

PabOThl MPEANPHUSITH, UCIOIB3YIOIINX TAKHE CXEMBbI
OPraHH3allMii  XOJIOJHUIBHOM YCTAHOBKH SIBISIETCSI
NPAaBUIBHBIH 1000 060PYIOBaHHUs, €r0 MOHTaX M
sKcrutyararus [4].

/7 oo wepne
s swcepenti s s
v cp o
| s fmppn
o
(anpmep, R am Terpersope srvpes).
ey
Sescmr o
11 e s g ¢
s
—_—

e gy
[ —

Ha 0aze MIPOBEICHHOTO 0030pa
nH(pOpPMaMOHHBIX HCTOYHHUKOB paspabotaHa
cTpykTypHass cxema (puc. 3), oroOpaxaromas
OCHOBHBIE  (DaKkTOpHI, BIUSAIONME HAa  OOLIyIO

3¢ (EeKTUBHOCTh XOJOIIIBPHONH YCTAaHOBKHA Ha TaKHUX
JTamax ee Co3laHusd, KaK: MPOSKTHPOBaHUE, MOHTaX U
SKCcIUTyatanus. JlaHHas cxeMa MOKa3bIBaeT, YTO IpH
omeHKe A(PQPEKTHBHOCTH  pabOTHl  XOJOTMIBHON
CHCTEMBI TOCTATOYHO CJIOKHO BBIICIHUTH KaKOU-ITHOO
oTpeesIFoIN ¢axrop, MTOCKOJIBKY BCE
paccMOTpeHHbIE (haKTOPBI B PaBHOM CTENIEHH TPEOYIOT
BHUMaHHS co CTOPOHBI HWH)KEHEPOB-
MIPOCKTUPOBIIMKOB, CIHELHUATMCTOB II0 MOHTaXy |
00CITy)KHBAIOIIETO MepcoHaa.

Pucynox 3 -

CmpykmypHas cxema 0CHOBHbIX (haKmopos, BAUAIOWUX HA 0OWYI0 IPHEKMUBHOCTL XOT0OUTLHOU YCMAHOBKU
Ha 9Manax npoeKmupo8anus, MOHMA*CA U IKCHLYamayuy
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O630p W aHaJIu3 I/IH(I)OpMaIlI/IOHHOFO Marepuajia B npoueccoB, amraparos, XOJ'[OL[I/IJ'IBHOﬁ TCXHUKHU U
obnactu MPOCKTUPOBAHMs, IPOMU3BOACTBA, MOHTAaXXa U TEXHOJIOI'UH» ObLI YCTaHOBJICH Hay4HO-

9KCIUTyaTallK XOJIOJUIBHOTO 000PYI0BaHUS, & TAKXKe
BO3MOXKHOCTb aBAPUHMHBIX CUTyallUd U TOCIEACTBUI
OpY HaIU4YUM HApyLUIeHUH B NPOEKTUPOBAHHUM, B
TEXHOJIOTMH COOpKH, MOHTaka U O3KCIUTyaTaluu
MO3BOJIMJI ~ aBTOpaM  OOOCHOBAaTh  aKTyaJIbHOCTh
BBIOPaHHOT'O HANPaBJICHHS HCCIIEAOBAHMUH.

B MockoBCKOM rocy4apCTBEHHOM YHUBEPCUTETE
NUIIEBBIX TNPOU3BOACTB Ha Kadeape «mxenepus

-

SKCIICPUMCHTANBHBIA CTEHJ, B COCTaB KOTOPOTO
BXOJIUT XOJOIMIbHAS Kamepa W3 COHIBUY MaHeNe
obvemom 12 ™m® Polair — 11.02, XomoauabHOTO
arperata, COCTOSAIIET0 W3  TPEX  MOPIIHEBBIX
repMeTHYHBIX KomrpeccopoB Tecumseh TAG 25227,
Bozayxooxmamurens Alfa Laval CCEH501AS wu
KOHJICHCATOpa C BO3AYLIHBIM OXJaXICHUEM (GHPMbI
Alfa Laval AGS501CSH/V (puc. 4)

[}

Ve

Pucynox 4 — Cxema nHayuHo-3KCnepuMenmanbHo2o cmenoa: 1 - XonoounbHas yeHmpans, 2 — KOHOeHCAmop ¢
6030YWHbIM OXIAdCOeHUeM,; 3 — 8030yX00X1aoumens, 4 - XonoOunbHas Kkamepa, 5 - wium ynpasienus,
6 - 6n0K ynpasnenust 6030yxooxaadumenem; 7 - CMOJL ¢ KOHMPOIbHO-USMEPUMETbHOU ANNapamypot;
8 - komnviomep; 9 - usmepumenv memnepamypot ¢ mepmonapamu «Oseny; 10 - anemomemp Testo 435-1.

Hcnonp3yemast B CTEH/IC XOJOIUIbHAS [IEHTPAIb
(1) paGoraer Ha ¢peone R404a, yto mo3BONISAET
MOJICPKUBATh ~ PEKUMBI  PabOTBI  XOJOIMIBHON
neHTpand B uHtepBaie fo ot - 10 °C mo - 40 °C, u,
COOTBETCTBEHHO, TeMmeparypy Bosayxa t, B
xoJoamIbHOH kamepe (4) B uaTepBaie ot 0 °C mo t, = -
30 °C.

Lenpro  wWccleAOBaHM  OBUIO:  BBISBIICHHE
OCHOBHBIX ~ QJITOPUTMOB  Pa0OThl  XOJOAUIHLHOTO
arperata Ha 0a3e TpPeX TEPMETUYHBIX MOPIITHEBHIX
KOMIIPECCOPOB MpPH PA3IHYHBIX PEKUMAX pPabOTHI,

BBISABJICHUC )Z[CI‘/’ICTBI/ITeJ'H:HBIX napamMeTpoB HHUKJIA
XOHOHHHBHOﬁ YCTaHOBKH B TJIAaBHBIX TOYKaXx;
HCCJIICAOBAHUC TCXHHUYCCKUX XapaKTCPpUCTHUK

TeHHOO6MeHHLIX afnmaparoB MW BCIOMOI'aTCJIbLHOTO
000pyI0BaHUS IIEHTPAIH.

Hna BBISIBIICHUS aJIrOpUTMOB paboTsI
XOJIONMUIILHOTO arperara Ha 0a3e TpeX IepMETHYHBIX
KOMIIPECCOPOB IIpU PabOTE B PA3IUYHBIX PEXKUMAX

paboTel Ha BCAchIBAIOIIMX UM  HarHeTaTeIbHBIX
marpyOkax ObUIM  pa3sMENIeHBl TEPMOIAphbl, MpH
MOMOIIM  KOTOPBIX  TPOU3BOJMIINCH  H3MEPEHUS
TeMIlepaTyp XOJIOJWIBHOTO areHTa M MX H3MEHEHUS
pu TUTABHOM peryInpoBaHUH
XOJIOJIOTIPOU3BOAUTEIHHOCTH XOJIOIMITLHOH

YCTAHOBKH. Pe3ysbTaThl TaKUX U3MEPEHUI MOKa3aH,
YTO BCE TPH KOMIIpEccopa 3amycKarTcs B padboTy
OJTHOBPEMEHHO HE3aBUCHMO OT BBIOPAHHOTO PEXUMA,
a  peryJiupoBaHH€  XOJIOJONPOU3BOAMTEILHOCTH
OCYIECTBIISICTCS ~ IyTeM  IUIABHOTO  HM3MEHEHHS
napamMeTpoB pabOThI XOJOAMIBHOIO IIUKJIA, YTO BUIHO
U3 TIOJyYEHHBIX 3HAYCHUN TEMIepaTyp BCACHIBAHHS
(t1) m HarHeTanus (t2) XooaMIbHOrO arenTa (Tabim. 1).

Tab6muma 1
H3mepenne Temnepatyp BcacbiBaHus (t1) 1 HarHeTaHu4 (t2) TPEXKOMIIPECCOPHOIO arperara
Temnepatypa kuneHus to, °C:
Ne xommpeccopa O6o3HaueHus Payp fo
-10 -40
1 - BcacbIBaHHE 11 2,2 5,1
- HargeTanue tz 53,7 71,4
2 - BcacbIBaHHE 11 25 -5,5
- HarHeTanue f 54,8 75,2
3 - BcacbIBaHHE 11 24 5,2
- HargeTanue tz 55,2 79,5
Ha  Bropom 9rame, [ui1  ompeAelcHHs ~ TOYKaX. Pe3ynbTaTbl U3MEpPEHHH IPE/ICTABICHBI B
(hakTUYECKUX IapaMeTpoB LHUKIA W3MEpPHUTEIbHBIC  Tabm.2.

TEPMOIapbl ObLIN pasMCIICHUU B KIIOYCBLBIX €Io
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Tabmuma 2
IMapaMeTpbl TOYEK AElCTBHTEILHOIO X0JIOUIBHOI0 HUKJIA TPEXKOMIIPECCOPHOTO arperara
Temneparypa
[Tapamerp KIIFOUEBBIX TOUEK kurneHus to, °C:
-10°C -40°C
1. TemnepaTypa Ha BXOJie B KOMIIPECCOp 1 -6
2. Temneparypa Ha BBIXOZIC U3 KOMIIpeccopa 55 79
3. Temmepatypa nepei BXOJIOM B KOHJICHCATOP 55 57
4. Temneparypa HocJie KOHJICHCATopa 29 32
5. TemnepaTypa nepe ApOCCeTUPYIONIUM YCTPONCTBOM 27 29
6. TemmiepaTypa mocie IPOCCENMPYIOIIETO YCTPOWCTBA -10 -40
7. Temnepatypa nepesi HICapuTeneMm -5 -28
8. Temnepatypa nocje UCIapuTesist -2 -6

Ilo MOJTyYEHHBIM JTaHHBIM CTPOUIIH
JIeHCTBUTENbHBIE IIUKJIBI XOJOJWIBHON yCTAaHOBKM Ha
TEPMOJAMHAMHUYECKUX AHarpaMmMax H IPOU3BOIWIN
TEPMOJMHAMHYECKYI0O HX OLEHKY, B CPaBHEHUH C
TEOPETHYECKUM LIUKIIOM IIPU PaBHBIX YCIOBHAX. bbl1o
YCTaHOBJIEHO M3MEHEHHE Nepenajia TEMIEepaTyp LUKIa
¢ At=40°C no At="75 + 80 °C npu U3MEHEHUH pEKUMA
paboTHI XOJIOAMIBHOM yCTaHOBKH C to = -10 °C Ha to = -
40 °C, 4ro MOKa3bIBacT M3MEHEHUE CTEICHM CHKaTUS
XonoawinbHOro areHra. OjHako, B XoAe paOOTHI
XOJOAWIBHOTO  arperata B paMKax  OJHOTO
TEeMIIepaTypHOTro pexnuma to MIpUMEHSeTCs
peryIupoBaHKe XOJIOAOIPOU3BOJUTEIBHOCTH IIyCKOM
- OCTaHOBKOM OTJEJIBHBIX KOMIIPECCOPOB WIIU XK€ BCEH
YCTaHOBKH. B  memoM JOKa3aHO COOTBETCTBHE
apaMeTpoB pabOThl YCTAHOBKHM CTEHAA MPOCKTHOMY

PCHICHUIO.
Ha TPEThEM oTaIrec PICCHe,I[OBaHPIﬁ, JUIsL
OIpCACIICHUA TEXHHUYCCKUX XapPAKTCPUCTHUK

TEMI000MEHHOTO ¥ BCTIOMOTATEIHbHOTO 000pyA0BaHHUS
OBLITN MPOU3BECHBI X TEOMETPUUECKHE OOMEPHI.

B mociencTBun ObUTH TPOBEICHBI MHXCHEPHO-
TeXHUYECKHE pacyeTbl, cTposimmecs Ha 0aze 1o
pe3ynbpTaram TETUIOBBIX U3MepeHui U
reOMETPUUECKHUX.

CpaBHEHHE TOJIYYCHHBIX PE3YJIBTATOB BBIIBUIIO
HE COOTBETCTBHUE YCTaHOBIICHHOTO
BO3AYXOOXJIAJAWUTEIS MO €ro IUIOIMAAH TEII00OMEeHa,
MpakTHYeCKH  BIBOE, T.. €ro  CIHOCOOHOCTh
OCYIIECTBIIITH Ilepefady XojJoma OoJpllle, YeM
MPOM3BOMUTEIBHOCTh ~ arperara; Uil — OCTabHBIX
npuOOpPOB  OTMEYEHO COOTBETCTBHE WHIKEHEPHO-
MPOCKTHUPOBOYHBIM PACUYETaM.

Onenka  3¢p¢GeKTUBHOCTH  pabOThl  TaKon
YCTaHOBKH, Ha 0a3e OOHAPYXCHHBIX HApPYyIICHWHA B
moxdope BO3AYXOOXJAAWTENs, a Takke Ha 0asze

BBILICTIPUBEICHHOW CTPYKTYPHOH CXEMBI OCHOBHBIX
(haKTOpOB OLICHKH, ITOKa3aa, 4To (yHKIHOHUPOBAHNE
YCTAHOBKH BBIHYK/ICHHO OCYILECTBIISETCS C YacTON
OCTaHOBKO# KOMIIPECCOPOB, YTO MPUBOIUT K CKaYKaM
TeMIlepaTypbl BO3[yXa B KaMepe Ha JTare XpaHCeHUs
npoaykuuu. To ecTh, B uTore, HaKTOPOM, CHIXKAOIIAM
3¢ EeKTHBHOCTD

paboThI IAHHOM KCIIEPUMEHTAIBHOU YCTAHOBKH, SIBIT
SFOTCS OMIMOKH MPOEKTUPOBOYHBIX pabOT MO MOI00pY
BO3J[yXOOXJIaIUTEIIS.
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3. Tlopran obopynoBanue ajs npeanpustuii. U
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AHKETA ABTOPOB
AHKeTa aBTOpOB Agrop 1 Agrop 2 Agrop 3
Damumust, ML o
o Heuwnraiinos Koncrantua Crectanoa Buxropus
OTYECTBO aBTOpA decpkoB Oner AllekceeBUY
[erpoBuu AnexcanapoBHa
(IOJTHOCTHIO)
T'opon MockBa MockBa MockBa
®dI'BOY BO «Mockosckuii | DI'BOY BO «Mockopckuii | ®PI'BOY BO «MockoBckuit
MecTo paboThI W TOCY/IapCTBEHHBIN rOCYIapCTBEHHBIN TOCYIapCTBEHHBIN
y4eOBbI (TIOJTHOCTHIO) YHUBEPCUTET MUIIEBBIX YHUBEPCUTET NUIIEBBIX YHUBEPCUTET NUIIEBBIX
TIPOU3BOJICTBY» TIPOU3BOJICTBY» TIPOW3BOJICTBY»
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Marwuctp kadenpsr
Wmxenepust IpoLieccos,
anmnaparoB, XOJOAWILHOM
TEXHHUKHU U TEXHOJIOTUH

JlomxHoCTh MM Kypc
C YKazaHHeM Kadenpbl
WM TIOJIpa3/ieTICHuUsT

arrmapartos, XOJIOAWJILHOM

JlotieHT xadenpbr
Hmxenepust npoLeccoB,
armapaToB, XOJIOJHIEHON
TEXHUKHU U TEXHOJIOTUH

JlonienT xadeapbt
WmnxeHepust IpoLiEcCcoB,

TCXHUKH U TCXHOJIOI'M

Y4eHas cTerneHsb,

Kannunar Texaudeckux Kanaunat TexHuueckux
yudeHoe 3BaHue (Tpu
HayK HayK
HAIMYNH)
Hyxen mu
cepTudUKaT o na na Ja
Ty OJIMKAIN
KoHTakTHBIH TenmedoH HET HET HET
YK 358.23; 502.25
Tapabanoe B.H.

MATTEPH - KAK IIPEJICTABJIEHUE CYIIECTBYIOIIEN PET'YJIIPHOCTH B IIPUPO/JIE U
OBHIECTBE ITPU NUCCJIIEJOBAHUU PAZBUTHA MBIIIVIEHUSA U PUCKA JE®@OPMAIINN
BUOC®EPHI B TIPOMEXYTKE BPEMEHHU OT 12 TBICAY JIET 10 H. 3. U TAJIEE J10 19
CTOJIETHS H.2.

AHHoOTanus. PaccMoTpeHa maTTepHa onpenesieHHs AMHAMUKU pUcka OHOCdepbl (nper. HA IEPBOM OTpE3KE
TPacChl MBIIUICHUS HAYAIbHOW YaCTH UCTOPUIECKOH SITOXH, HaUMHAs ¢ 12 THICSYH JIeT 10 H.3. 1 Janee 19 cromeTus
H.3. Pe3ynpraThl mcciaeqoBaHWI MOTYT OBITH TIOJE3HBI B AHAUTHYCCKUX BBIBOJAX PACIIMPEHHUS TUara3oHa
MaTTEPHBI PICKOB AedopMarii Onocdepsl U B pa3IMIHBIX 00NACTIX HAYKH U TEXHUKH.

Knrouesvie cnosa: puck, ouocpepa, nammepn, «Texnocgepnas Oe3onacHocmvy, npeobiCMoOpus pucka,
nepeodbLIMHbLL Yenogex, «npumamoly, Homo Sapiens, nepeas mexnuueckas pegonoyus, mMvliieHue

1. CocTosinne Bonmpoca

1.1. Jloruka [1]

Jloruka - 3TO Hayka o0 3akoHax W ¢opmax
MblILJIEHHs1. MBbIIIEHHe — 3T0 INCHUXHYeCcKHii
npouecc, NO3BOJAKIMI  0o0padoTaTh  paHee
MOJIYYEeHHYI0 HH(pOpMaLHIO. Jlornueckoe
MbIIILJICHHE BBICTPaUBaeT MBICIUTEIbHBIC
NMPOLECChl B TAKOH MOCJIeJ0BATEIbHOCTH, KOTOPast
NMO3BOJIIET  MPOCHACIUTh B3aHMOCBA3b  MEXKAY
COOBLITUAAMM HJIHM PACCMATPUBAEMbIMH 00bEKTAMH.

Ecimm onmpaTbcsd Ha KOHKPETHOE OIpEJENICHHE,
TO TEPMHH JOTHYeCKOe MbILLIeHHEe MPOU3oIIeS] OT
CI0B «JIOTHKa» M «MbllLIeHHe». B dunocodun
JIOTHKa OmpefessieTcs Kak HayKa, KOTopas IO3HaeT
3aKOHBI UHTEJJIEKTYAJIbHOM [I03HABaTEIILHON
JIESITEIPHOCTH M MMEET IPEANOCHUIKM B aHTUYHOCTH.
OHa mW3y4aeT METOAbI, MPH KOTOPBIX MOXHO Y3HATh
UCTHHY.

B craree mnpuBomATcs 0000IIEHWE 3HAHMWH,
KOTOPBIE MO3BOJIAT YBUJIIETb BO3MOKHOCTH
YOpPaBIEHUS  HPOMEKYTOUHOTO  PUCKA  (upom.1,
ONpENeNIeMoro B  NPEACTAaBICHHOW CTaTbe U
MPOMEKYTOUHOTO PHUCKA (npowm.2. Y3HAThb HCTUHY U
TPAHULbI IOCTABJICHHON LIEJIN.

1.2. MeTpuKa u :Ku3Hb [2]

B ¢unocodeckux Tpymax dacTo yIOMHHAETCS
cinoBo ""MeTpuka', KOTOPYI IPOTHBOIOCTABISIOT
TeHeTHYeCKOW mamsaTu BceneHHON, OTBETCTBEHHOU
TOJIBKO 3@ KpHUBH3HY IpOCTpaHcTBa BceneHHOH,
KOTOpas paccMaTpUBAaeT TONBKO TI'EOMETPUYECKUE
(axTOpHI.

B paborax mpuBeNeHB CBS3M  METPHKH,
YCTaHaBJIMBAIOUINE POJCTBEHHBIE CBSI3U B TEXHOIOTUU
MOCTPOEHMs PYHKIMOHANBHBIX cucTeM. Mes eanHoTro

IUIaHA CTPOCHHS BCeX (OPM MATEpPHH BOILIOIIACTCS B
dbopMe Tema  Kak ~ aHTECHHE Ha  MPHUHIHUIC
(paKTaIbHOCTH. Kasxxprit MOCJIe Y OLUN
(dpakTaibHbI YPOBCHb HAUYMHACTCS C 3apPOXKICHUS U3
BBICOKOYACTOTHOTO CEMEHM MpPEIBIAYIIEero Mepuosa.
Enunast *uBasi CynHOCTh COCTOMT M3 MAarHUTHOTO U
ANEKTPUUYECKOTO JUTOJCH, 00pa3yroIIuX KBaAPYIIOIb.
Kenckoe Hayao - 3TO 53KBUBaJIEHT CTPYKTYpPHI
NaMATH, paMKU C TOKOM, SKBUBAJIEHT PAMKU C TOKOM,
SKBUBAJIEHT MarHUTHOro nojst. Mysxckoe Havaio - ato

YYBCTBHUTEbHBIHN SJIEMEHT, OKBHBAJICHT
3IIEKTPUYECKOTO JTUIIOINS, SKBUBAICHT 3JIEKTPHUECKOTO
OIS, Bwmecte OHH obpasyior eIUHYTO
3IIEKTPOMATrHUTHYIO CHCTEMY KOCMOCA.

1.3. YeroBéx pasymubiii [3]

YemoBék pasymubiii - Homo sapiens -

By poaa JIrogu (HOMO) w3 cemeiicTBa rOMUHUJ B
OTpsAle NpUMaToB. B Havane BepXHEro MajeoJnTa,
oxouto 40 THICSY JIET Ha3al, ero apeai y>Ke OXBaThIBal
MIOYTH BCIO 3eMJIro (KpoMe AMEpHKaHCKOTO
KOHTHHEHTa), KOTOpbIi ObUT  3acenéH  MO3Ke,
IIpumepno B 12 000 - 17 000 ner po H..3. BUA poaa
Homo sapiens cram yCTOWYMBBIM B JIOKaJIbHOM

coo01IecTBE. Ot OCTaIBHBIX
COBpeMeHHBIX ‘IeJ’lOBeKOO6pa3HBIX, IIOMHUMO
psila aHATOMUYECKUX  OCOOCHHOCTEH,  OTIMYAeTCs
OTHOCHUTCIIBHO BBICOKUM ypOBHeM

pa3BUTHUS MaTEpUATILHON U

HeMaTepHaJIbHON KyJIbTYPHI (BKIIOYass HW3rOTOBJICHHE
U WCIOJIb30BAaHME OPYIUH TpynAa), CHOCOOHOCTBIO K
YJIEHOPA3/AeNbHON peun u Kpaiine
pasBuTOMy abcTpakTHOMY MblnuieHHio [2]. TToatomy
Oy/ieM CcUMTaTh, 4YTO MEPEX0]]


https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%B4%D0%B8_(%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B8%D0%BD%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BC%D0%B0%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%B5%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B5%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%BE%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA_%D1%80%D0%B0%D0%B7%D1%83%D0%BC%D0%BD%D1%8B%D0%B9#%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8_%D1%84%D0%B8%D0%B7%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BC%D0%BE%D0%B4%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8_%D1%87%D0%B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D1%83%D0%B4%D0%B8%D1%8F_%D1%82%D1%80%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%87%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%82%D1%80%D0%B0%D0%BA%D1%82%D0%BD%D0%BE%D0%B5_%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(58), 2020 47

EESY
Yenoséka pasymHoro - Homo sapiens or
JIOKaJIbHOTO coobuiecTBa K yCTOIYMBOMY

peruosansHoMy B 12 000 rogy npomuioro cToneTus a0
H. 3. COCTOSUICS.
I'moGanbHble TPOOJIEMBI YEJIOBEYECTBA CTallU

BaXKHBIM 00BEKTOM MEXAUCIMIUIMHAPHBIX
UCCIENOBaHWH, B  KOTOPBIX  Y4YacTBYIOT H
OOIECTBEHHBIE, M CCTECTBEHHBIC, M TEXHHIECKHUE
HayKH.

2. AToru 0CHOBHBIX 3TAII0B UCTOPHU PA3BUTHUS
MHPO - cucTeMbl [4]

| sman —»Mup Ipupoowry. Mup Ilpuponsr
pa3sBUBAJICSA THICAYM JIET—H IOSBUICA «TOHMOPHKY,
KOTOpBII OBLT KpaiiHe Heo0XomuM Juisi 0Opa3HOTo
onucanusa BeemupHoro Pasyma kak Tsopua, koTopoe
CTaJ0 OCHOBOHM pa3BUTHs 000N pennruu. CeromHs
oOpazHoe onmcaHue co3gaeT (yHIaMeHT s
WCCIIEZIOBaHMS ¥ PA3BUTHS OOBEKTOB MaTE€pPHAILHOTO
mupa. «MccnemoBanus ~— pucka  Omocdepsl B
HCTOPHYECKUH IIEPHOJT BpEMEHH C MOMEHTA MOSIBIICHUS
XOPJOBBIX U «IIPAUMATOBY», HAYMHAS CO 2 - TO MIIPA. JIET
1o snoxu Heonwrra ObIIN UCCIIEOBAHBI paHee [ ].

Il sman—  »Mup Pemecen. Mup  Pemecen
pa3BUBAJICSA THICAUY JIET U IIHUPOKOE PacIpoCTpaHEHUE
MOJIy4WI0 BepOalbHOE ONHCaHHe OOIIECTBEHHOM
CHUCTEMBI. OTO  ONHMCaHHE  3aJOXKHUIO  OCHOBBI
CHCTEMHOIO TMOAXOJa K MCCIIEIOBAaHHIO OOBEKTOB
MaTepHaJIbHOTO MHpA.

Il osman — »Aepapuviti Mup«. TlosiBuioch
«koneco». Haoarame pa3Buths (QyHKIHMOHATbHBIN
MOAXO]] MO3BOJTHIT HCCIEeI0BATh 00BEKTHI

MaTepuaJbHOro Mupa. ArpapHeii Mup pasBuBaics
MHOTH€ COTHH JIET—HU MOSBUIIACh «IApOBas MaIlINHA».

IV sman — »Huoycmpuanvhbiii
Mup«pa3BuBajics—Hu TOSBUIICS «KOMITBIOTEPY,
KOTOPBIM o0ecTiedrT YHHKAJIBHBIN MOAX0 K TEXHHUKE,
CTUMYJIUPOBAJI ~ Pa3BUTHE  MEXaHUKH U JPYTHX
oTpacieid WHAYCTpUM U OO0ECTeumsT BO3MOXKHOCTh
HCCIICIOBAaHUA  CTPYKTYPBl TEXHHYECKHX CHCTEM
U YCTaHOBJICHUS CTpOrou MaTeMaTUYECKOI
3aBUCHMOCTH MEX]y CBOWCTBaMH (DyHKIMOHAJIHHBIX
JJEMEHTOB 3TuX cucreM. Haosrane passurus
WupyctpuansHoro Mupa cran akTUBHO Pa3BHBATHCS
MOBEJEHYECKUN MOAXOM K UCCIIEAOBAHHUIO IPOLECCOB
(YHKIIMOHMPOBaHUS 00BEKTOB pasnuIHOn
¢u3nyeckoil NpUPOJBI; TOBEJSHYECKHH IMoaxona
HCIIOJIB30BaJl CTAaTUCTHYECKNE METOMBI MCCIIEIOBAHUS,
110 CPaBHEHHIO ¢ GyHKINOHATBHBIM MIOJTX0I0M
K OTIMCaHHIO TEXHUIECKUX CHCTEM.

V aman — »Mup KommyHnuxayuti«
B COBOKYITHOCTH  CO37aJl TEXHOJIOTHYECKYI0 0a3y
IIpoMbIlIIIEHHONW PEBOJIIOLIMM B IIEPBOIl IOJIOBHHE
XIX Bexka. PeBomonnoHHOE 3HAYEHUE 3aKIHOYAETCS
B TOM, 4TO 3TOT ITOJXO0J] 00ECIeYrBacT BO3MOXKHOCTD
yIpaBJCHUs] TOBEJCHHEM OOBEKTOB  pa3sIMuHOMN
npuposl 0e3 MCCie0BaHUsI BHYTPEHHEH CTPYKTYpPBI
9THX O00BekToB. [NaBHBIMH Tpu3HakKamMu Mupa
Kommynukanuii 6putr « MHTEpHET» | TrI00aM3aIHs
MHUPOBOM 3KOHOMUKHU.

Ha»stoM  3aBepumiaercs  ucropus
WHAyCTPHAIBHOTO MHpa W HauWHAETCA
MOCTHHIyCTPHAIBHOTO  MHpa.

pa3BuTUA
ucropus
Ha srane pasBurus

Mupa KoMMmyHukanuili cTam axkTUBHO pPa3BHBAThCS
CTPYKTYPHBIH TIOJXOJ K MCCIIC[IOBAHHUIO IPOLIECCOB
yIpaBJEeHUsT IOBEJCHUEM OOBEKTOB  Pa3IMuHOMN
¢usnveckoit mpupoael. Haoaroit ocHOBe Obuia
YCTaHOBJICHO HEU3BECTHas paHee 3aKOHOMEpPHOCTH,
KOTOpasi yCTaHAaBIMBaeT 0OBEKTUBHO CYIIECTBYIOIINE
CBSI3M MEXAy ICHCTBUSIMM, MTOPOXKIAFONIMMH IIPOIIECC
o0ecrieueHNs JKU3HECTIOCOOHOCTH CIIOKHBIX CHCTEM.

Mup Kommynukammii  pa3BuBasics  Oojee
MATHACCATH JIeT—H MOSBWIACh HH(GOPMAIOHHBIE
CHCTEMBI, HEOOXOAWMBIE UIi pa3BUTHI  Mupa
WnTennekra.

3. Crabuabsnoe o6mecTBo Homo Sapiens

Tpyn chnenan uz o0e3psHbl yenoBeka. OH ke B
HayaJle KaMEeHHOIO ThICSJaneTHs mnpeBpatwi Homo
sapiens KpOBOXKaJHBIX MAaHbSIKOB B apXHUTEKTOPOB,
CKYJIBIITOPOB, )KUBOIUCLIEB U My3bIKaHTOB. Havanuce
BOMHBL. OJIHaKO, B ocienyomue roasl KaMeHHbI Bek
OKa3zajlcs BOBCE HE TAKWM YK IIOXHUM BPEMEHEM.
310poBBIii  00pa3  JKM3HM, XOpOIIas  SKOJOTHA,
n300peny xy1ed, KOTOPBIH CTall OJJHAM U3 APEBHEHIITNX
1 Ba)XHEWIINX NMPOAYKTOB IUTAHUS YEIIOBEKA, JUCTA,
MIOCTOSTHHBIE (DM3MUYECKHE HArpy3KH M CIOKOHCTBHE
MAJICHBKUX JCPEBCHb, HWCKPCHHASA BEpa B 6OFOB u
BOJIIIEOHBIX MOHCTPOB. JIfoAM MO3MHEr0 KaMEeHHOTro
BCKa /10 H. 3. ¥ IEPBOI0 CTOJIETUA H.3. BHCIITHC HUYEM
HE OTIMYAJINCh OT COBPEMEHHOIO YeJOBEeKa U IO
00BEMY M MO3Tra TaKKe.

Heomut no H. 5. mepepactaeT B co3nanue B 27
THICSIYA JICTHH JI0 H.3. B PUMckyro mmnepuio. PumMckas
UMIIEpUsl MPOCYNIECTBOBANIA, M3MEHSSACH, €mIé OKOJIO
MOJTyTOpa THICSYM JIET, 3aTeM MpeoOpa3oBaiach B
Pumckyro pecrryOnuky k koHIY V sexa H. 3. ['maBHOe
COZIep’)KaHME JTOTO TIEpHOJia COCTABILSIET IIPOLECC
BCECTOPOHHET0 OO0BEIUHEHHUS aHTU4HOro Mupa. OHO
coBeplIanoch yxe PumMckoil pecrny0imkoii, HO ObLIO
TOrJa MaTepHalbHBIM, 3aKIIYaloch B  (akre
3aBOCBAaHUs U NIOAYUHCHUA.

B anTtMuHOM MHMpe W B CpeJHHE BEKa yKe
HCIIONIb30BAJIACh HEPTUS BETPa U BOJBI B BETPSHBIX U
BOISIHBIX MCJIbHHUIIAX. I/ICTODI/IH 3HeDFOHOTDe6HeHI/Iﬂ -
9TO UCTOPUSI IUBUITH3AIHNH. [4]

Ilesb HamMCaHWS CTaThH — OKA3aTh CBSI3U 3TAIlOB
pa3BUTHsI B OOOCHOBAaHWHM KPUTHUECKHX 3HAUYCHHH
MBIIIJICHUS] ¥ PUCKA B KXKJOH 3II0XE YEeIOBEYECKOTO
pa3BUTHs, HauWHAS C SMOXM MPAoOUIMHBI (TIepexona
Homo sapiens B uenoBeka) ¢ 12 - ro ThICsS4a JETHS 10
H. 3., Jajnee, ¢ 1- mepBoro Beka H.3. A0 KoHma 18 - ro
CTOJIETHS H.9..

3agaum TOCTHKEHHS HA3BaHHOMU IIETIH:

- o0OCHOBaHWE  TPAEGKTOPHUH  MBIIUICHUSI
YeI0BEYEeCTBa, a TAKKe PUCK aedopmanuu Onochepsl
MIPU Pa3BUTHU OOIECTBA B yKa3aHHOM BpPEMEHHOM
TIPOMEXYTKE .

3.1. Onmnpenenenne
BO3/JeiiCTBUSI  4YeJl0BedecTBa Ha
YKa3aHHOM BpeMeHHOM NMPOMEKYTKe

Bo BpeMeHHOM meproe 10 H. 3. pagocTel Mupa y

MBIILJICHUSA H PpHUCKaA
Ouochepy B

Homo sapiens HECKOJIBKO M0y0aBHIOCH:
HE00X0MMOCTE caMOyTBepkIeHns1 B HoBoM MupoBoM
00IIeCTBE,  COMPOBOXJAOIIEECs]  BOMHAMH,  He

IIOHUMAHHUEM BaXXHOCTHU H HCO6XO}II/IMOCTI/I 3aKOHOB


https://ru.wikipedia.org/wiki/V_%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D0%B8%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.baltfriends.ru/energysave/energy_history.html
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OOILEKUTHSI MEXTYy COOOLIeCTBaMH, HE ITOHUMAaHUS
Ba)KHOCTU B3aUMOCBSI3U OCHOBHOTr0 3akoHa: UenoBek -
IIpupona. IlosToMy TOBOPUTH O CYILIECTBEHHBIX
NOABWXKax B oOmactn aedopmanun Ouochepsl,
MpaKTU4eCKH He uMeeT cmbicia. OgHaKo 3HaHUE
MPEANOCHUIOK 3TOT'0 HalPaBJICHUS! HEOOXOAUMO.

Ho yxe B HOBOW 3pe 4enoBE€4YECTBO HAUYHWHAET
MOTPEOIATh 3HEPTHI0O U MOIIHOCTh B 3HAYHTEIHLHOM
MIPEBBILIEHUH, YEM HaceleHue B mpouuioil ape. K atum

MPEBBIICHUSAM  OTHOCATCS ~ M30BITOYHOCTH U
"mpuBepeUIMBOCTL" K MPOAYKTaM IHTAaHUS U IO
OTHOIIEHHIO K BellaM, KOTOPBIX HE Majlo ObUIO
n300pETEeHO B TOT MEPHOI, T. €. IPOOUBAIOTCS POCTKH
OyZyliero MOTEHIMAIBHOTO HEYAEPKHMOTO pocTa
CBaJIOK U OTXOJI0OB MPOU3BOACTBA. [5]

MHOrUX aBTOPOB HHTEPECOBAIM IPOOIEMEI
MBIIIJIEHUS ¥ PUCKA HACEJIEHUS U B NIPOLUION U HOBOU
apax. [2].

' ' ' ' — - '
' ' ' - ' '
. L - .
— ———
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] [ ! .

s - g
e & =

. L =
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= 2 i EYNeTypel 2,5 - 5 TeiC. NeT = i+ &5

= = 5

= o z
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@ =] x

= T =1
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Puc. 1. Omnocumenvno-cpasnumenviuie paguru npoyeccos MolulieHus u 00pabomxu-60CHPUAMUA
uHpopMayUU YeN0BEKOM (CRIOWHASL TUHUSL — MblULIeHUe, NYHKMupHas — ungopmayust) [6]

Ha pumc. | moka3aHel TpadUKd MPOIECCOB
MBIIUICHUST U O0paOOTKU-BOCHPUATHS HWHPOPMALUU
YEJIOBEKOM 3a BpeMeHHOH nepuoa ot 500 MiH. JeT A0
snoxu Heonut mpouwioi spsl gpyrux asTopoB. Ha
JIaHHOM Tpaduke He BUTHO

JUHAMUKKA  W3MEHEHUs PHUCKOB  W3MEHEHUs
nedopmanuu 6uocdepbl B pe3yibraTe ACSITEIbHOCTU
genoBeka. O4eBUIHO, HA TOT MOMEHT HCCIEI0BaHUI
takast uH(Gopmanusi 0ocobo Obuta HezHauuMa. OHaKo,
aBTOp paccMaTpHWBAET W BUJAUT IIEHHOCTH TPYJa, KaK
0a3y I pasMBIIUICHWE Oymymero moaxoia K
MPOrHO3Y MOCTaBJICHHOM LieI B HOBOM KoHuenuuu 4,0
pasButust ob1ecTsa. [7]

B mpomuioii ape yenmoBek ciieoBai eXeIHEBHBIM
ceouM  moTpeOHOCTSIM. COBpPEMECHHBIA  YEIIOBEK
BBIHYXKJICH CJIEIOBaTh BBI30BAM IMPHUPOJBI, YaCThIO

KOTOpPOH OH caM SBIISIETCS M KOTOPYKO HE Bcerna
VYUTHIBACT B CBOMX MEPKAHTWIBHBIX HHTEpECaXx.

4. I'apmonnueckue PAaBHOYCKOpEHHbIE
KoJie0aHusl ABYX cXxeM ¢ OJM3KHMH YacTOTAMU H
Pa3HBLIMH AMILUTUTYIAMHA

4.1. Tpacca MpIILIEHUSA

B pabote [9] npuBeneH rpaguk HUKINYHOCTH B
SBOJIIOIMH JKUBOTO, TJI€ aBTOP TOKa3aJl TPaeKTOPHIO
YEJIOBEYECKOTO MBIIIJIEHUSI ¢ MOMEHTa TMOSIBICHUS
cemeiicTBa xop/1oBbIX (500 muH. neT 1o 25 - 30 Teic.
ner A0 H.3. [ aHANIUTHYECKUX HCCICIOBaHHN B
HacTosmed pabore mpuBogUTCA OJOK - cXema
JMATBHEWITNX HWCCIICIOBAHMA TpacCchl MBIIUICHUSA, C
nepuoga HaunHasg 12000 TeIc. A€t no H.3. U ganee, 1 -
T'O CTOJNIETHUS 10 18 - TO CTONETHS BKIIOYHUTENBHO (PHC.
2u3).
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EueH A, BOSHHKARCIINE B PESVIIBTATE
CIOHEHH A OIEVE M3 OHHI8CEHE

[epeH THETIRpHER Kone0aHuil B oIydae
Ay =28cw A =01+01x5

Puc. 2. Brox - cxema mpaccol mvluiiieHust nepeobblmHO20 Y4elo8eKa ¢ Nepuood, HAYUHAs
12 muic. nem 0o n. 5. u danee ¢ 1 - 20 cmonemus 00 18 - 20 cmonemus 1.9. 6KIHOYUMENbHO

B nauarne npeapiayiieii crathbe [] M HacTOsmeW — "MIOCKOro Mupa" paBHO YAAIEHHBIX THUIEPOOT
JTAaHO KpaTKkoe OOOCHOBAaHWE YCTOHYMBOCTH BHJ pOJa  MOIIHOCTH NOTpeOHOCTEH Jromedl OT "MHpPOBOM
Homo sapiens B siokaipHOM coobiecTBe — npuMepHo  JuHUK": [14] yaanéHHoit "ducToit" - B HavYaJIbHOU
B 12 000 neT A0 H.3. U fanee 10 KoHUa 18 ctonerus H.3. Touke ¢ = 0 g0 KoHua nepsoro cronerus 12000
JIs  COMOCTaBMMOCTH PHUCKOB B OOEMX CTaThsIX  CTOJICTHS IO H. 3. M CONOCTABUMOM ¢ HEH B H.3. KOHIIA
TIPUMEHSIOTCS CBOICTBa MPONOPIMOHATBHOCTH 18 cToNeTHs mo Beeil BpeMEHHOM TPaeKTOPHH.

@y

» — f=1% —_—
A

TOIEKTODMA EDEMEHHBLK INOX

deHA Ilepeedi Bex H. 3.
Afn

AEAAAPARAA

DapurpniecEes pomelames DB ESRMOIEO TSI SE THEFTIAPHED
SVHENMG B3 EEDTVATEEOM EORHYSCECM  EOHWCS

Puc. 3. Brok - cxema mpaccuol mvlutieHus nepeobblInHO20 4elo8eKd ¢ nepuood, Ha4uHds.
17 muic. nem 00 H. 3. u oanee ¢ 1 - 2o cmonemust 00 18 - 20 cmonemusi H.3. 8KIOUUMENLHO (NPOOOJIdICEHUEe

puc.2)
[TosTOoMy cneBa B paccMaTpuBaeMON BPEMEHHOH  YacTOTaMH ® W Pa3HBIMH aMIUIMTyJaMu A B KaXIOH
cucreme B Touke to = 0 u nepeMeHHoil . Uwucio OJI0OKOB B paccMaTpUBaeMOi
@0 ~ 0, - HavajpHas TOYKa CTAOMIM3aMK  CXeMe: JI0 H. 3. tyo s = 12 000 set; B H. 3. t1- 15 = 1800
nepexona Homo sapiens B mpaoOmuHy, nHade, qajee  JIeT, IpH dTOM KaxAblii BpeMeHHo# 0710k ti~ 100 et
BpeMsI aKTUBHOTO MBIIIIJICHNS 00IIeCTBa JIFOACH. [lonaraewm, 4TO rapMOHUYECKOE
[IpuaumaemM Hayaso pasBUTHA  MBIIJICHHS  PaBHOYCKOPEHHOE KosebaHne B TEYeHHUE

MEPBOOBITHBIX JIIOJEH B BHUAE TapMOHHYECKOTO paccMaTpruBaeMoro BpeMeHH MpU NepeXoe tyo us B 1-
PaBHOYCKOPEHHOTO KOJICOAHHSI IBYX CXEeM C OMM3KUMU Bl mepuof (0JI0K1) H..3. (BBIPBIB 2, pHC. 2) W TIpH


https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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Hepexo/ie OHOTrO OJIOKa B JPYTod Tak)Ke HEU3MEHHBI.
IIpu sToMm B panepHeimem, npu nepexoxae or 18 - ro
croierus k 19 H. 3. u T. A. (BBIpBIB 1, puc. 2), -
COEIMHEHUE BPEMEHHBIX OJIOKOB INPOM30MHAET Yepes
(hakTop OucHUS.

[lpuHATBIE  yCIOBHA  MOXHO  OOBSCHHUTH
COEIUHEHUS KoJeOaHmit Pa3IMIHBIX OJIOKOB
OMpEJICTSAIOTCSl  TeM, YTO  BOMPOCHI  OMACHOCTH
Omocdeps B  paccMaTpuUBaeMble  BpeMeHa  HE

CyIIECTBEHHB! []|, OOHAKO B JalbHEWIIeM, TIpU
paccMoTpeHHn pucka naedopmarmu O6mocdepsl B
3aBHUCHMOCTH OT BEIWYUH MBIIUIEHHS HEOOXOIMMEI
OyIyT 3HaHHUS ONOPHBIX BEIWYMH MEBIIIJICHAS B
COOTBETCTBUH 3aKOHY IPUPOIBI - XPOHOIICTBHOCTH.
PaccmoTpum OCHOBEI OueHus JBYX
TapMOHHYECKOTO  PAaBHOYCKOPCHHOTO  KOJICOAHUS

X, = Ay - cos(wyg -

Ecnu gactoTsl KoneGaHMi X1 M X1, HCOAWHAKOBHI,
BEKTOPHl A1 M A2 OyAyT BpamaTbCsi C pa3IHIHOMN

CKOpOCTBIO. B »3TOM cimywae pe3yibTHpYOMNi
BEKTOp A IyJIbCHPYET 10 BEIWYHMHE W BPAIIACTCs C HE
MOCTOSIHHOM CKOPOCTEIO. PesyneTupyromum

JBIKEHHE yxKe Oy/eT He FapMOHHYECcKoe KonedaHue, a
CIIOKHBIH KoJe0aTeNnbHbIH Ipolecc.

CyMMa JIByX rapMOHHYECKUX KOJEeOaHUH Tarke
OyzeT rapMOHMYECKUM KoJe0aHuEeM TOH Ke KPYTroBOi
Y4aCTOTHI:

x=x1+x, =A"cos(wy-t+¢)(3)
21

2T 1
T = —= = 4
550 T lormon -~ mm Y
Benuunna |A(t)], xapakrtepusyromas pasmax

KoNeOaHuil Ipy OHEHMAX, H3MEHAETCA B IPeaeiax OT
|A1 - A2| no |41 + A2| ¢ uukIMYecKoi YacTOTON OHEHUSs
Q.

Q= |(Dz - O)1|, (5)

ITockonpky wacrtoTa OHEHHMIT BO MHOTO pa3
MEHbBIIIE YacTOThl KojcOaHuii (2 « w1 ), TO
nepeMeHHy0  BenuuuHy A(t), yCIIOBHO — Ha3BIBAKOT
amIuIMTyn0# Ouenuii. [lepuon Ouennii Ts u yacrora f
OueHuil paBHEI.

AMIuIMTYIa KoJeOaHWHi MpH 3TOM MEHSEeTCsS OT
MUHMMANbHOTO  3HAU€HHs  PaBHOTO  Pa3HOCTHU
UCXOJHBIX aMIUIUTYJ J0 MaKCHUMAlbHOIO 3HAYEHUs,
PaBHOTO CyMME aMIUTUTYJl UCXOIHBIX KOJeOaHWH, n
BHOBb [0 MHHUMAIBHOrO 3HaueHud. Ilepuomom
OueHMii sIBISIETCS] BpeMsl IIOBTOPEHHMS 3TOTO MpoIiecca.

(BBIpBIB 1, pHc. 2), IBYX CXeM C OJIM3KMMHU 4aCTOTAMH
O ¥ pasHBIMU aMITUTyAaMu A.

buenus. bueHnss BO3HUKAlOT MpPU  CIOXKEHUHU
KoJieOaHMH, OTIIMYAIOIINXCS o qacToTe
Ha HeOOJIBIIYIO BENIUYNHY, M  INPOSABIAIOTCS B
MOSIBJIGHMH  0OoJiee  HM3KOYACTOTHBIX ~ M3MEHEHHUI
aMIUTUTYAbl CyMMapHOTO CHTHAaja, MO CPaBHEHHUIO C
HCXOJHBIMHU YaCTOTaMH.

[Ipu co>keHUH IBYX TApMOHUYECKUX KOIeOaHHH
OJIMHaKOBOTO HaIpaBICHUS " JaCTOTBHI,
pE3yNBTHPYIOIIEE CMELIEHUE OyIeT CyMMOit

X =x; + X, (D)

KOTOpBIE 3aIUIIY TCS CIEYOIMU

BBIPOKCHUSIMH:
x; = Ay - cos(wg -t +¢y),
t+ ¢,) 2

— 1 —
VG—T_—|f2_f1|' (6)
6

rne Ti,fi uT>f— mnepuogsl U 4acTOTHI

CKJIA/IBIBAEMBIX KOJICOAHUH.

B nanHOM cTaThe NpUBENEH MPHMEpP OUCHNUS IBYX
cronetuii 18 u 19 ycinoBHO paccMaTpuBaeMBbIX
aBTOPOM, KaK 3JIEMEHTOB (3I0X) OJHONH BpPEMEHHOM
Tpaekropuu. B crienytoieii ctathe K BOIpocaM OHEeHHUs
9THX 30X BEPHEMCH.

4.2. ®opMupoBaHue IUIOTHOH MaTepuaIbHOM
¢dopMbl M3 ynopsagodeHHoil B ¢opMy CHIOBBIX
JuHuii 3nepruum [10 - 11]

IIpy w3MeHeHHMM aprymMeHra Ha 27T CHHYC H
KOCHHYC NIPUHUMAIOT CBOE NEPBOHAYAIILHOE 3HAYCHHE,
YTO COOTBETCTBYET OJHOMY O0OpOTY Teia BpalleHHs,
WM OJHOMY NEPUOJY >KU3HHU JKMBOM KaIluld MaTepHH,
32 BpeMs  KOTOpOro  MPOHMCXOAMT  IOJIHAs
MEePEeToII0COBKAa MATHUTHOTO OIS 3TOH KaIUIX KU3HH.
BBenenneM  HavangpHOW — (asel  @o - [mamsTth
OpEIBIMYIINX  JCHCTBHIA] -  QYHKIHMOHAIBHYIO
UHIUBUAYAIBHOCTh, TIPEACTABIAIOT  POJCTBEHHYIO
napy M OTIIMYAIOTCs JPYT OT ApyTa TOJIBKO 3HAYEHHEM
9TON HavdanpHOU Qas3sl. D10 "KeHckoe" [KocHHyC] U
"MysKcKoe" [CHHYC] Hauana, CIBUHYThbIE B HayaJlbHOU
TOYKEe mHepuoja pasBuTus Ha n/2. YKeHckoe Hawaio

obOnamaer
XpaHUT 3Ty HavaibHylo Ga3y - @o, OHa

NMaMATHI0 TNPEJKOB U MOTOMY CHJIBHO UHTYUTHUBHO K
BOCIIPUSITHIO TOTO, YTO OBLIO, K TOMY OIBITY HPOILIBIX
JEHUCTBUI, KOTOpblE B HACTOSALIMM MEPHOJ >KU3HU
SIBIISTIOTCST DHEPTETHUECKH 3allMTaHHBIMU, & TIOTOMY
TTOCTOSIHHO HY>KJIAIOIIIUMUCS B TIOTIOJTHEHUH YHEPTHH.
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Puc. 4. Croaicenue 06yx 00UHAKOBbIX 601H 60H, COUHYMbIX no (aze na 90° u deticmeyowux 60 63aumo
nepneHOUKYISAPHbIX NIOCKOCHSAX, 00paszys epawaiowyiocs no kpyey eonuy.[10 - 11]

[Tycts mo ocu "X" meiicTByeT Konebanne THIIA:

Acos(w -t + ¢,), (7)

a mo ocu "y", HmepHeHIUKyIsIpHO K ocH "X"
neiictByet konebanue tuna:B - cos(w -t + ¢,), (8)
Ecm  ¢a3er  obomx  komebanuit  OymyT

OAWHAKOBBIMH IIPHU HAJIOKCHHUH BOJIH, TOT'Jd UMCCM!

y=x-7, ©)

a 9TO €CTb YpPaBHEHHE JIMHUM IUATOHAIH
MIOTy9EHHOTO IPSIMOYTOJIbHHKA .

OO0meit TpaekTopuel IBYX 3JIEKTPOMArHUTHBIX
KosieOaHNH, EHCTBYIONINX MO MPSMBIM yTJIOM APYT K
IpYTY, IIPU PaBEHCTBE NMEPBOPOIHBIX (ha3 KoneOaHWH,
OyzeT mpsMast TMHUS, COOTBETCTBYIOIIAS IUarOHaIH B
MPSIMOYTOJIbHUKE CO cTopoHaMHu 2A 1o ocu "Xx" u 2B
mo ocu "y" (cMm. puc. 5). BO3MOXHBI BapuaHTHI
TPAaeKTOPUIl  JBIDKEHUS  JABYX  T'apMOHHYECKHX
koneGanmid. [10-11]

I'paduueckoe mpeACTaBICHUE CIOXKCHUSA JBYX
3JIEKTPOMAarHUTHBIX BOJIH. TIOKa3aHO Ha pHC.4.

s

¢2= Q1=

Puc. 5..Bexmopnoe npedcmasnenue mpaexmopus osudicenust yacmuywt [10 -11]

CHO)KCHI/IQ JABYX OJWHAKOBBIX BOJIH, C}lBHHyTBIX
no ¢ase 90° wu JeficTByIOIIMX BO  B3aMMHO
TePICHIUKYISIPHBIX TUTOCKOCTSIX, obpasyer
BpaIAIONIylocss 10 KPYry BOJHY. B  MIockocTH

KoopauHaT  KoneGanus BOJMHBI Ei,  nmedcTByer
MarHUTHBI BeKkTOp BomHBI Es.  OOGpa3zoBanach
caMOperyJaupyrouascs cucreMa TMHUYHOMN

JKU3HEOIMHOYHBIX 3JIEKTPOMArHUTHBIX BOJIH. Bropas
OJIMHOYHAs  BOJIHA  JEHUCTBYeT B  IUIOCKOCTH
MEePHEHIUKYIISIPHOM BOJIHBIL.
Hamnpasnenue aevictBus onHO U ToXe. CIBUT
no daze 90° (/2).

F» | Ea.

5. Puck 0uocdepsl B HCTOPpUYECKHE TEPHOABI
BpeMeHM ¢ MOMEHTa TOsIBJeHHsI TPUMATOB,
NEePBOOLITHOTO YeJIOBEKA JI0 H. 3. U C MePBOro 10
KOHIA 18 - ro croseTus H. 3.

5.1. Cuaoxenue JBYX KoOJeOaHUH OJTHOTO
HanpaBJIeHHsI

OmnpenenuM  HOCTOSIHHBIE
rapMOHWYECKUX KOJIEOaHUMH,

ecii KosiebaHusl coBepiarorcs B ¢ase, T. €. P2 -
@1 = 27N, rAe N - LeNoe Yucio,

BKJIFOYast HyJb, TO COS(®2 - ¢1) =1 ¥ aMIUIUTYAbI
KOJIeOAHHUH TIPOCTO CKJIAJIBIBAIOTCS:

npu  TNEPEMEHHBIX
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A=A12+ A2+ 2-A1-Az- cos(@z2-@1) =

=AP2+AZ+2A1-Ar= 2:Ag; (10)
cos(¢z - @1) =
Ay = Anapa: Tw=19 =rox. (ll)

Anapa - TOCTOSIHHASI B YPABHEHUHU TPACKTOPHU X U
Yy COOTBETCTBEHHO OT 1Beka 12 ThIcsyaneTus A0 H. 3.,
nmanee ot 1 g0 koHua 18 - ro cToieTus H. 3.;

Awnun - TIOCTOSIHHAsST B YPaBHEHUHM TPACKTOPHH
IBeka 12 ThicsyaneTus Ao H. 3.

Iockonbky 00a ciaraeMbIX BEKTOpa BPAIIAIOTCS C
OJIMHAKOBOM YAaCTOTOH, TO pPE3YyJbTaTOM CIIOKCHHS
KoJIcOaHu Oyzer rapMOHHYECKOe Koyiebanue A,
MOCTPOSHHOTO Ha BEeKTOPaX Awuun = Anapa .

TaHreHc yrima tge MOXHO BBIYHCINTH, 3HAs
BEKTOPA Amun = Anapa = A1 1 A2 11 YTIIBI MEXTY HIMU Ha

3Hasi  TOCTOSIHHBIE  TPAGKTOPHUH,  MOXKHO
MepeXOUTh K IOCTPOCHHUIO IHAarpamMM M JpyTHX,
HEOOXOAMMBIX PAacu€ToB JUIl  ONpEJAENICHUsS  PUCKa
Ouocepbl B KOHIE 3aJaHHOW TpaekTopuu - 18
CTOJICTHH H. 3. [8]

HeoOxoanmble mapamMeTpsl JaHHBIX JUIA pacdyéra
pucka Omocepsl B KOHIIE BPEMEHHOW 3aBHCHMOCTH
TPacKTOPUH MBIIIEHHUS NPUBEICHBI B TabmHIeE 1.

5.2. OmnpeneseHnune PpHuCKa  TPaeKTOPUH
MBIIICHH S HaceJIeHHsl, OII0CpPe/I0BAHO
HaeficTByioniero Ha paedopmanuio Ouochepbl B
npejenax pacCMOTPEHHBIX BpeMeHHBIX 310X.

Crnenyer BCIIOMHHTb, 4TO Kaxcast
9JIEKTPOMAarHUTHas BOJHA COCTOMT H3 JBYX BOJIH
MIPOTUBOIIOJIOKHOTO BpalieHus. B Havane cratbu
npuBesieHa Kpartkas wuHpopmarms "Merpuka', B
KOTOPOH yIIOMHUHAIOTCSI (haKT - €AMHBIN [UIaH CTPOCHUS
Bcex (opM MaTepuu W OCHOBBI OOIIETO AWUIONBHOTO

CooTBETCTBYIOMIX Harpammax [10]: IUTaHA CTPOCHHS JKUBBIX MAaTEPHAIBHBIX (popm,
) 00eCTIeYHBarOIIHX BO3HHKHOBEHUS putMa
Ay -sindy+Ay-sind, KoJ1e0aTeapHOTO Mpolecca.
tgd) - Aq-cos p1+Az-cos P, (12)
Tab6muma 1
Poct Hacesenusi Mupa [12] u pacuéTHble JaHHbIE /ISl ONpe/iesieHUsi pucKa Ouocdep
Ne/mm.
Ton 3 [IpuBenénnas ‘lncmz Honestas Homas
PPEMCHHOH ACHETITHOCTD monett MOIIHOCTb MOIIIHOCTh JIOTONHUTENBHBIC
drioxH Jonet BPCMCHHOH TOZIOBOTO TOZIOBOTO SHEPro3. Ha ejl., Puck
Tpaccel BPCMCHHOU OTioxH MOTpeONCHUST | TOTPEOJICHHS TOJTYY. MOIITH. JUTSI g,0.e
TPACKTOPHH STIOXH Tpacchl TPacehl 2N -- X 4enl. B 2n -- X 4e. B OJTHOM Tapel, A,
MBIILTCHHUST TPaeKTOpH TPaCKTOPHHI ron, ro, oe.
MBIIIIEHUST MBIIIIEHAST Py kBT- rox N;, kBT- 1o
10 nj, uen. 10 -ni, gen. ’ b
1 2 3 4 5 6 7 8
2 /1o HoBoii 3pbI
3 -1200 18 3-8
4 -7000 10-15 0,36
5 -2000 47
6 0 1885 100 - 230
7 Hogast 3pa
8 100 100 - 230
9 200 1885 -
10 300 -
11 400 -
12 500 239 -
13 600 -
14 700 -
15 800 290 290
16 900 -
17 1000 300
18 1100 317 -
19 1200 350 9,82-10r
20 1300 400 446107 3,79 107, 0,36 0
21 1400 413 -
22 1500 440
23 1600 545
24 1700 712 640
25 1800 950
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IIpumeuanue

1. He 3anonHeHHbBIE CTPOKH - CpeAHEe KOJIMYECTBO JII0AeH (2Nj, Yell.) B COOTBETCTBYIOLLEH BPEMEHHOM 310Xe
(OTCYTCTBYIOT B IOUCKOBOH CHCTEME) B CTOJIONE 4 BOCIIOIHEHBI YCPEAHEHHBIMU 3HAUCHUSMH TPACCHI TPACKTOPUH

MbinuteHus. ([ 6mu3snexamux BpeMEeHHBIX 3T10X).

2. Ctpoku cToNOLUOB 6 "MOMHAS MOIIHOCTH FOJOBOTO MOTpeOieHus 2Nj -- X Yel. B rof," MPeACTaBICHBI B
BUJIE yCPEIHEHHOMN CyMBI MOCIEAYIOIUX TPEX BPEMEHHBIX 30X Tpaekropuit [12].

Wpes mnnaHa, OIOCPEZOBAaHO IIOKAa3aHHAS B
pazmene 4.2. "dopmupoBanne 000H TIIOTHOH
MaTepHaIbHON (OPMBI U3 YHOPSIOYCHHOW B (GopMy
CHJIOBBIX JIMHUW SHEPruio” Ha NaIbHEHIIee pa3BUTHE
MaTepud W CIOCOOHOCTh  COXPAHATH  CTPOTO
YIOPSOYCHHYIO CTPYKTYpY (B HallleM cllyyae reHOMa
MmeinuieHuss B crpykrype JHK) paccuntana Ha
JUIMTEJIEHOE BpeMsl.

5.3. HcxoaHble pAaHHBIEe a9 PacyéToB
CKOPOCTH M YCKOPEHHUS] ONTHMAJIBHOI0 MBIIIJICHHS
JI0Jei 10 H.).

[Tone3nast MOIIHOCTE Pj cUCTEMBI - 3TO aKTUBHBIN
MOTOK  dHeprud. KasopuiHOCTh  MOTpedIsieMbIX
MPOIYKTOB THTAHUS B 3aBHCHMOCTH OT BO3pacTa M
¢u3mueckoii  HAarpy3KW ~— dYeloBeKa  KoieOieTcs
npumepHo 125 Br [8]. IIpu 3TOM counanbHOE BpeMs:
MUJIMOH YEJIOBEKO - YacOB B roJ mpuHuUMaetcs 8760 B
rog . [8]. IIpu sToM comuanbHOEe BpeMs: MUJUITMOH
YeJI0BEKO -4acoB B roJl mpuHuMaetcs 8760 B rox . [8].

Ionnas mommuocts W, motpebiienus ABYX
9eJIoBeK (2N - mapsl) BOZHUKAET MOTPEOHOCTH K TPYAY,
JUYHONH M OOIIECTBEHHON 3aliuTe COOTBETCTBYET
COIIMATBHOMY TOJJOBOMY : MHJUIMOH YEJIOBEKO - YaCOB
B rox 8760 B rom [8]. JomomHuTENbHBIC
9HEpro3arpaTbl Ha EIUHUIYYy Tapbl, HEOOXOAMMOM
MOIIHOCTH, cocTaBisitoT A = 0,36 o.e. u mnorepu
MOIIIHOCTH (Ka4eCTBO )KU3HH, BOWHBI U TIp.) :

Puor = 0,5+(0,1 + 0,2) kBT - roz [9]. (13)

@duznyeckre BETUYUHBI HE M3MEHSIOIINE CBOUX
3HAQUEeHWH TIpH TIEpeXoAe W3 OJIHOH CHCTEMBbI
KOOpPJMHAT B IPYTYIO C MCIIOIb30BaHUEM KaKOT0-1100
npeoOpa3oBaHus Ha3bIBAIOTCS HHBAPHAHTAMHU
OTHOCHTEJILHO  INPUMEHEHHOTO0  IpeoOpa3oBaHus
MHPOBO#T THHUIO 00bekTa, o MunkoBckomy [11 - 12].

ITosTomMy B nanbHeillieM B CTaTb€ PacCMOTPEHO
ypaBHEHHE YCKOpEHH, KOTOpoe OTBEYaeT
UHBapUaHTHBIM  CBOMcTBaM. B Kilaccuueckoi
MEXaHUKH, (U3UYECKOEe TEJII0 HE MOXET BCE BpeMs
JIBUTAThCS C YCKOPEHHEM, TaK KaK B 3TOM CIIydae ero
CKOpPOCTb PaHO MJIH MO3/IHO IPEBBICUT CKOPOCTh CBETA.
OnHako CcOOCTBEHHOE YCKOpEHHE MOXET OBITh
MOCTOSIHHBIM CKOJIb YTOJJHO JIOJITO, IPU 3TOM CKOPOCTh
o0bekTa B (PUKCUPOBAHHOM HHEPLUHUAILHOM cHCTEME
oTcuéta OyJeT acCUMNTOTHYECKH MPUOIUKATECS K
CKOpPOCTH CB€Ta, HO HUKOT/a He MpeB30HaeT e€. [11 -
12].

PaccmoTpuM ypaBHEHHE YCKOPEHHUS MarHUTHOTO
qurosst [11 - 13].

CuHyC W KOCHHYC BEOyT CBOIO Uepemy
MIPEBpaIleHHH TpHU KaXZAOM 000pOTe KM3HEHHBIX
MPOLIECCOB. YpaBHEHME JIyda Ul NONEPEYHON BOIHBI
COOTBETCTBYET IIEPEMELICHUIO WIH OTKIOHEHHIO

gacTWUIBl MO0 BepTtukanmu (kKoopamHata "y" )
MIPOIOTIBHON BOJIHBI:
" . (2wt 2w
y =A‘Sln(i—ﬂ),
T Tv
(14)
Ax A
v=—=-=f"4 (15)
1 2
rne T = 7=, —Tepuon  oaHoro 00opoTa;
o =27f, rtme f - wacrota BHYTPEHHHX

npeoOpa3oBaHmif; t - Tekyiiee BpeMs; Tae A - IJIMHA
BOJIHBI; V - YUCJIO BOJIH.

PaccMOTpUM ypaBHEHHE YCKOPEHHsST MarHHTHOTO
JUIOsl B OOIIEM BHIE JUIs CIy4YaeB YpaBHEHHE

yckopeHus yii,.,
(16)

11

YpaBHCHUC YCKOPCHUA y napa
y” _ .sin 2'7Z"tMuH 27 Xnun
Mun const T Twv
Yuapa =
. 2.t 21X,
A-sin (—”apa - —T.:}'apa). 17)

B ypaBueHusx (16 um 17) umeem crepyromue
B3aUMO3aMCHBI:

Y i = (Mo = 6:10%)1 | (1. 1.)2 = f(t) - pynxums
MBIIICHUS YCKOPSHHS OT

v = M)t , (1. )2 = f(t) - pysxuus
MBILJIEHUS] YCKOpPEHUsI OT BpeMeHH tipo = 100 roa
mepBoro cronerus 12000 ot HavampHOU TOYKH Qo = 0
HOJIE3HOH MOIHOCTBIO Xy = Y aum = 1,41 - 107, kBT.-
TOJI;

Y upa = (Muapa)™, (0. 1) = F(tuapa ) - dymims
MBIIIEHHs] YCKOPEHUs OT BpeMeHH tiiigo = 1,118:10%
roJl, HauuHas OT (o = 0 1T BPEMEHHOUW TPaeKTOPHUH
1,1-10* neT 110 TONHOM MOIHOCTH Xngpa = Y napay = 1,41
- 10Y, xBr.- rox;

A=MT,=610°19=1,14 -10'xer.

OnpeaenuM MOIITHOCTH MAPhI C IOTEPSIMH TPACCHI
MBIIJIEHUsT (Ha4yaJlo - TmepBoe crojeTus 12 -
TBICSIYEIIETHS JI0 H. ..

ZMI/IH =8760 - (Pl + P /A) " t.lOO-ao H3. " 0,5 -ni = 8760 - 0,94 -100-9-4 ~

~2,96-107, kBT - Toqx,

(18)


https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D0%BA%D0%BE%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C_%D1%81%D0%B2%D0%B5%D1%82%D0%B0
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| m

S apns = = (P} +Py/A) = 8760 - {P; + P/[(A - Pror)]} - tipj" 0,5 Njep. = 8760 - 5,851,118 -10% - 4,75 - 108 = 1,41 -

10Y, xBr.- rox,

(19)

r7e tpi=1723,...18 - UCIIO ITOX MOCIEIOBATENHHO - COeTNHEHHBIX.

PaccMOTpHM ~ OCHOBHBIE —IIOKa3aTelNd U HX
TapaMeTpsI JUTS TTOJCTaHOBKH B yp. (16 - 17).

[TpuHUMaeM OJIOK TAMSATH, KaK COBOKYIIHOCTB
KECTKO CKOPPETUPOBAHHBIX MEXIy COOOW HEHpPOHOB
N, Hecymux Bcro nHpopmarmio namsta . [10 -11]

3akoH pacnana HelpoHoB No B O10ke mamstu N
YeJoBeKa CO BpeMeHeM t W Tn - BpeMeHHM >KHU3HU
HeWpoHa, UMEeT BU;

N = Nye~/m (20)

rJie UIs YelioBeKa OTHOIIeHHe BpeMéEH t/ty, = 4 u
No=2-M [10 - 11].

OnTuMalibHOE MBIIUICHUE JIOACH cuuTaeTcs 10
Bozpacta 20 neT, B mepepacu€Te Ha CEKyHIbl IS
oaroro yenoseka [10 - 11]:

Tyu= 6108 c =19 ner. (21)

T'eHOM YeJIoBeKa (HYKJICOTHAHBIX I1ap) 0003HAYUM
[10 - 11]:

M=610°H.1L

- CPeIHHI BO3PACT B3POCIOTO YEIOBEKA B DIIOXY
J0 H. 3., jet [12]
tnapa = 25 (23)

- TNpUHUMaeM B pacuyéraX dYacTOTy TpPAacChl
MbleHus, ['epi.
f=0,01 (24)

- Cpe/HUI BO3PACT B3pPOCIIOrO YEIOBEKA B AMOXY
H. 2., JeT [12]
tnapa = 35, (23)

- TNpUHHMaeM B pacdyérax IEpHOJ Tpacchl
MBIIIJICHUS, JIET.

T=100;

- YHCJIO BOJIH 110 BCEW BPEMEHHOU JJIMHE Tpacce
MBIIICHUS, €.

(MMI/IH)” =6 109 -19 - Si?’l(

(22) v =10% (25)

- IOCTOsAHHAA B ypaBHeHI/IH yCKOpeHI/I)I:
Aconst. = Anapa = Ty =19 1eT . (26)
2100 _ZR2OI0T) 1,12 10, (k.. /rom)?. @7)
ZUAC PO - 1,14 101, (1. /rom)2 28)

(Mnapa)” =6-10%-19- sin(

B mo6oit mammHe, a 3emits — ecTh cBoeoOpa3Has

«0000meHHas»y  MammHa»  [§]  meproandeckoro
JIBIDKEHUS B (Da30BOM IpOCTpaHCTBE, paboumii MK
MallWHbBl  WIM  YCTAHOBHBIIMHCS  XapakTtep e€

JBHMIXXCHHUA BO3MOXHBI TOrga M TOJIBKO TOraa, Koraa
UMeeT MeCTO 6aJaHC MOTOKOB CBOOOIHON YHEPTHUH, TO
€CTh INMOCTYIUICHUE DHEPTUH B KaHaJl MallIWHBI paBHOﬁ
OTTOKY DHEPI'HH B HATPY3KYy.

Omnpenenum 3HAYCHHS pucka B
T epeHIIaATBHO - HHTETPUPOBAHHOM ITPOCTPAHCTBE
0 METOAMKe []:

IomaraeM: Myux ' = 1,12:10%°, (m.m./rom)? -
MOJIe3HasT MOIMHOCTh Py 3HEPruu, mnorpediseMas
JIOABMU, 1 OOeCHeUeHHs >KU3HEACATEIBHOCTH U
MBIIIUICHHST JIFOACH B IpeaesiaXx IMEPBOrO CTOJIETHS
12000 - ro TeicsYaneTHs ra00aIsHOro mpoliecca a0 H.
3. (90); Qwun= 100 0. €. - monaraem puck aedopmanuu
6I/IOC(bepBI 10 BIMAHUEM MBIINIJIICHUS HAYHMHAS C TOYKHU

@o = 0 nns mepsoro cronetust 12000 - ro TeicayaneTus
rJI00aIBHOTO TIpoliecca 10 H.).;

Mypa * = 1,1410'%, (m.nm./rom)®> - mnonHas
MOIIIHOCTh JHEpPIuH, MoTpediisieMast JIOIbMHU, s
obecrieueHns] KU3HEACATEIBHOCTH W MBIIIICHUS
mojeit, HaunHas ¢ (go ) = 0 mepBoro cronerus 12000 -
ro ThICSYAJIETHUs 0 H. 3. MO BCEH BPEMEHHOM IJIMHE
Tpaccel MbIIIeHHs (¢ mepBoro croierus 12000 - ro
TBICSIYAJICTHS JI0 H. 3. U, JaJiee, C IEPBOTO CTOJIETHS 10
KoHIa 18 crometus H.3.); Owww = ? - TpeOyercs
ONpEAENINTh pHCK aedopmanuu Onocepsl mOA
BIIMSIHUEM MBIIUICHUS JIIO/ICH.

Ha puc. 6 mnpexncraBieHa cxema OJHOPOAHOM
JIMHUH - KaK «0000IEeHHBIH TpaHcdhopMaTopy.

IlogcraBUM 4MCIIEHHBIE 3HAYEHMsI PacUETHBIX
JaHHBIX yp. (28), B dopMyiy pHcKa, IPEATIOKEHHYIO
mpod. Kysznenosem I1.T". [8]:
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Puc. 6. Cxema 00HOpoOHOU MuHUY (¢ nomepamu) Kaxk «obobuennviil mpancgopmamopy [8]

{Qum= 2.+ [Muapa = 1,14-10'%, (m.11./r0m)?]} = {Quus= 10 0. €. ‘[ Mpun 1 = 1,12-10° (m.11./r01)?]}.

OmnpenensieM puck aedopmarun GHochepsr:

Quck =

PaccuMTaHHBINH PUCK PaBeH (uex. = 9,82:1070> g =
3:10°, 3HaueHHE KOTOPOro OTIMYAETCH OT BEIMUHHEI
PHCKa, MOJyYSHHOTO B TPEABIAYIIEM aHATUTHYCCKOM
MCCIIeIOBaHUH aBTOPA MPH ONpeiesieHnn aedopmannu
Oouoctepsl B pe3yibTare AEATEIBHOCTH JIIOACH C
"mogaun" UX MBIIUIEHHUS.

3aki0ueHue

IMoctaBnennas Leap W 3agauM  HAMKUCAHUS
CTaThH BBIMOJHEHBI. [IpeanoxkeHsl U 00OCHOBaHbBI
JJIEMEHTHI MATTEPHBI: JIOTHKA, METPUKA, HHBAPHAHTHIL.

[Hano 00OCHOBaHHE  3JIEMEHTOB BpPEMEHHOU
BUPTYQJILHOH TPAaeKTOPUH C HOCHUTEISIMH MBIIIIICHU
TONe  Mupa, W HAaKOHEI, ONpenesiéH  PHUCK

nepopmanuu  Ouochepbl. [IpuHATHICE MOHATHA B
JanbHEWIeM (B CleyIolIel cTaThe) MO3BOJIST CBA3ATh
siBIIeHUs JKU3HU C 3BOJIOIMEN MPOCTPAHCTBO - BPEMsI.

Pe3ynbrarel  aHaNUTUUECKUX  HCCIENOBAHUMN
MMOKa3bIBAIOT, YTO B KOHLE 18 - TOo crojeTus H.3.
HECMOTpSI HM Ha Kakhe Ka3yChl YeJOBEYECKOTO
MBIIUTCHUST OWocepa TMMOKa yCTOWYHMBA, PHCK
JIOITYCTUMBIH. 10T daxr coriacyercst c
UCCIIeIOBaHWAMU  y4éHoro  mpodeccopa  I.T.H.
Kysneuosa I1.I'.[]
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OIIEHKA 1 OIITUMU3ALOUA UHOPACTPYKTYPBI IPOT'PAMMHOI'O IPOAYKTA

Abstract. The work is devoted to study methods that can be used for evaluation of software product
infrastructure and for its optimization.

Software product infrastructure contains of vide variety of components. There are three main vectors in
modern reality: deploy on virtual machines, containers or cloud functions. Software product was deployed in two
installations: deployed on virtual machines and cloud functions. For analyze of both infrastructures performance
testing was performed. A graph is constructed between the response time and the number of requests.

For infrastructure optimization algorithm was developed. Based on experimental data mathematical model
was built and applied to several test installations. After analyzing received data was made a conclusion about
method efficiency.

AHHOTa].ll/lﬂ. I[aHHa?[ pa60Ta MOCBAIIICHA METOAAM, KOTOPBIC BO3MOXHO HCIIOJb30BATH JISI OLCHKH
CyIIecTBYIOIEH HHGPACTPYKTYpsl HPOTPAaMMHOTO MPOAYKTA, a TaKKe MPOBEICHHUIO ONTUMHU3AINH JTOH
HHPPACTPYKTYPHL.

Nudpactpykrypa mporpaMMHOro MpoayKTa COCTOUT W3 MHOXKECTBA Pa3IMYHBIX KOMIOHEHTOB. 3a4acTyio B
COBPEMEHHOCTH OHA MIET IO TPEM HAIPABJICHUSM Pa3BEPTHIBAHMA: Pa3BEPTHIBAHUE HA BUPTYalIbHbIX MAIUHAX,
KOHTeHHepH3aIis WIK UCIOIb30BaHNne 001dauHbIX (GyHKuui. [IporpaMMHBIA NpOAyKT OBUT Pa3sBEPHYT B ABYX
HHCTAULIMSIX: BUPTYajbHbIC MalIMHBI W OOsauHbie (yHkumu. s anammsa obeux HHAPACTPYKTYp OBLIO
IMMPOBEACHO HAIrpy304YHOC TECTUPOBAHNUE U TIOCTPOCH rpa(bmc BPEMCHH OTKJIMKA OT KOJIMYECTBA 3aIIPOCOB.

Bbbu1 paspaboran anroputM Uit ONTUMM3ALMKM MHOPACTPYKTYpbl. Ha OCHOBaHMM MOJNYyYEHHBIX B XOZE
OKCIICPUMCHTA JAaHHBIX ObLIa MOCTpOCHA MAaTEMATHYCCKAad MOJC/Ib U IPUMCHCHA K CH.[é HECKOJIbBKUM TCCTOBBIM
HUHCTAJIAIUAM. OCHOBEIBasICh Ha MOJYUCHHBIX JaHHBIX ObLIH CAcCJIaHbl BbIBOJblI OTHOCHUTCJIIBHO 3(1)(1)6KTI/IBHOCTI/I
JJQHHOTO IMoAX0da.

Key words: scalability, usability, cost-efficiency.

Kurouesvie cnosa: macuumabupyemocmo, 103a0unumu, 3KOHOMU4ECKAdst 3P pekmuernocme.

B mpoexkTHbIX KOMaHJax Ha JaHHBII MOMEHT
CyIIECTBYeT  JIBE  KpPaHOCTH B  OTHOILECHUHU
uHGpacTpyKTyphl. [lepBBIli TOIXOJ] 3aKIOYaeTCs B
HUCTIOJb30BAHUM  MaKCHUMaJIbHO  MPOU3BOIUTEIBHOMN

Beenenmne: CroumocTh MPOTPaAMMHOTO
obecriedeHnsT COCTOMT W3 MHOXeCTBa (HaKTOpOB:
KOJINYECTBO 3aTpaveHbIX YeII0BEKO-YacoB,
YHHUKAJIBHOCTH MIPOTPaAMMHOTO pemeHus,

HHPPACTPYKTYphl HEOOXOOMMOI aist ero paboTHl.
IlepBerit  dakTOop ymmpaercs B  yIpaBIeHYECKHE
METOJIbl IPUMEHSIEMbIE Ha IpoekTe. Bropoii dakTop —
yOoupaeTrcss B CYLIECTBYIOIUMN pbIHOK. TpeTtuil ke
(akTOp 3aBUCHT Kak OT CHCTEMHBIX TpeOOBaHMI
MPOJYKTa TaK M OT He(YHKIMOHAIBEHBIX TPEOOBaHMM.

3arpatbl Ha  MHQPACTPYKTYpy  SBISFOTCS
MIOCTOSIHHOM ~ CTaThEM pacxoloB sl  MPOAYKTA.
Bo3MmokHOCTE  ONTUMHU3AIMK  WHPPACTPYKTYPHI  C

IENIBI0 YMEHBIICHNS PacXo/l0B Ha e€ coiepikaHue 6e3
yTpaThl MPOU3BOJUTEIHLHOCTH CAMOTO MPUIIOKEHUS
SIBJISIETCS] BAKHOM 3a/1aueil B COBPEMEHHOM MHUpE.

HHGPACTPYKTYPhI, KOTOPYIO MO3BOJISIET UCTIOIB30BaTh
orokeT. HepocTaTkoM Takoro MeToja SIBISICTCS TO,
YTO JIOCTYIHBIE MOIIHOCTH HE HCIOJB3YIOTCH, a
OIOJDKET TPOCTO YXOIWT BJIAJENbIAM OOJAYHBIX
CEepPBHUCOB WJIM Ha CYeTa 3a 3JIeKTpuuecTBO. Bropoit
MOAXOJ HANpOTUB MIET MO NYTH MHHUMAJIbHOU
HHPPACTPYKTYpPel H €€ pacmMpeHHro 1o Mepe
Pa3BHUTHUS MPOAYKTA. DTOT MOAX0] O0Jiee HATOMUHAET
palroHaIbHBIN, HO BEIET K TOMY, YTO Ha U3MEHEHHMS
UHOPACTPYKTYpPhl TIOCTOSIHHO 3aTPavyMBaeTCS BpEMS
crennanucToB. TakuM 00pa3oMm OIOKET TpaTUTCS He
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Ha I0JIe3Hble PabOThl, a Ha IOCTOSIHHOE W3MEHEHHE
pecypcos.

IMocranoBka npo6embl: B pesynbrare paboTh
HEOOXOANMO HCCIIEI0BAaTh CYIIECTBYIOLINE METObI

aHanM3a  MHQPAcTPyKTypel M crmocoObl €€
ONTHMU3ALINH.
Heob6xoxnmo MIPOaHATN3UPOBATH

YHHUBEPCAIbHOCTh BBIOPAHHOTO METO/AA aHaIHM3a, a

TaKke, pa3o0paB CyLIECTBYIOIIME MOAXOIBI K
YIpaBJICHUIO MHPPACTPYKTYPOi, pa3paboTaTth MeTo[
JUISL ONTUMU3AIMU CYLIECTBYIOIIEH MHQPACTPYKTYPHI
U uccnenoBaTh ero 3()(EeKTHBHOCTh Ha HECKOJIBKHX
y)K€ CYIIECTBYIOUIUX IPOTPAMMHBIX IpPOAYKTax.
CxeMy MeToja ONTUMM3AallMM MOXKHO YBHJCTh Ha
pucyske 1.1.

OnpenensHue TPUITEPos

¥

| Hacrpoitxa monenn Macwrabiposaque

AHanus Tpadduka AnNA aBTOMaTUYEeCKOro

MaclTadKWpOBaHWA

h 4

MaclTadWpoBaHWA CUCTEMbI

Pucynox 1.1 — Cxema aneopumma onmumuzayuu

AHaJn3 MoCJeAHUX HccJIe10BaHI "
nyoukanmii: [Ipu uccnenoBaHuM METOJOB aHaIU3a
UHQpacTpyKTypsl ~ OBUIO  BBHIJEJICHO  HECKOJIBKO
MOJIXO/I0B.

[lepBBIii MOIXOM aHAINM3UPYET HMHPPACTPYKTYPY
OTHOCHUTEJIBHO  KOJa TMPOTrPaMMHOIO  IMPOAYKTa:
9KCMEPT aHAIM3UPYeT TPeOOBaHHUS NPOrPaAaMMHOTO
MPOAYKTa, CYLIECTBYIOILYIO MIPOrpaMMHYIO
peanusalMio ¥ Ha OCHOBAaHMM 3THX BEIIEH, a TaKxke
CBOETO DKCIEPTHOIO MHEHHUS BBIIBUTAET BEPAUKT
KacaTeJIbHO He0OX0IMMOM HH(PPACTPYKTYpPhI B CIydae
HNEPBUYHOM pa3BEPTKH NPHIIOKEHHS UM ONTHMHU3aLUN
€ro B ClIydail aHaJIn3a yxe pa3BEPHYTOr0 MPUIIOKEHHS
[1].

HGI[OCTaTKaMI/I JaHHOI'O METOaAa SABJIICTCA
CyOBEKTHBHOCTb OIBITA JKCIEPTa, HEOAHOPOAHOCTH
onucaHus TpeOOBaHMKM M HEAOCTATKH IPOrPaMMHOMN
peanuzanuu. HeoqHOPOIHOCTE omMcanus TpeOOBaHUM
OpOAyKTa NPUBOIUT K CIIOKHOCTH UX IOHMMaHUS,
TaKKe 3TO TpeOyeT HaMM4Ms KakoH-THOO NMPOEeKTHON

JOKyMEHTaIliM, 4YTO Ha TpakTUKe HE Bcerzaa
COOTBETCTBYET  pEaJIbHOCTH: 4YacTo  peaau3anus
(DYHKIIMOHATBHBIX TpeOoBaHMIH TIPUIIOKCHHUS

orepeskaeT HalrMcaHue TEXHUYECKON JOKYMEHTAlllH, a
B cBi3u ¢ npumenenuem Agile-meromonoruii
MPHUBOJIUT K TOMY, YTO B [IOTOHE 3a NPEI0CTaBICHUEM
HOBOI (DYHKIIMOHAJBHOCTH KJIHEHTY IPUXOAUTCS
JKEepTBOBATh yA0OCTBOM IOAJEPKAHUS NPHIOKEHHUS.
Hepocratkn mnporpaMMHON —peanu3alMy  IIPOEKTa
BEAyT K TOMY, YTO IIPH OJMHAKOBBIX TPEOOBAHMAX
BO3MOXXHO  TIPEBBIIICHWE  HEOOXOJMMOTO  4YHCIa
KOJIMYEeCTBA  KOMMYHHKaUi  MEXJ  4acTsAIMHU
HNPUIOXKEHUS: YacTO B TPHIOKEHHUSAX BCTPEUAIOTCS
npoOJieMbl B KOMMYHHKALIMH CEpBepa MPHUIIOKEHHS C
cepBepoM 0a3bl JIaHHBIX H3-32 HEONTHMAJIEHOTO
KOJIMYEeCTBAa 3alpocoB B 0a3zy JaHHBIX  HJIN
HEONTHMAJIBbHBIX 3alpOCcOB. Takue HEZOpaOOTKH B
KO/IOBOH 0a3e MPHIIOKEHHS IPUBOIAT K HEOXKHUIaHHBIM
MpOCaIkaM B IPOU3BOTUTEIHHOCTH, a KaK CIICACTBUE K
MOBBIIIEHHBIM ~ TpeOOBaHUSAM K HH(]pacTpyKType.
CyObeKTHBHOCTh OJKCIIEpTa K€ MOXKET 3ampocTo
OPUBECTH 3aKa3ylka B CHUTyallUl0, KOrja OH
HOJJIep)KUBaeT HHPACTPYKTYPY OoJiee MOIIHYIO, YeM
HEoOXO0AMMO, B CBSI3M C TEM, YTO OSKCHEPT PELIH
HepecTpaxoBaTbCcsi M 3aJI0KHUTh  3amac 1o
MPOU3BOJUTENEHOCTH OOJBIINKA, YeM HeoOX0aAnuMO.
OTO0 TaKkKe CBA3aHO C TE€M, YTO 3a4aCTyI0 KOMIIAaHUH B

JIOTOBOpAaxX aKIEHTHPYIOT BHUMaHHE Ha (HHAHCOBOH
CTOpOHE, a He UH(PPACTPYKTYPHOU.

Bropoii moaxo/ 3a CBOIO OCHOBY O0epér paboTy ¢
MPOTPaMMHBIM MPOIYKTOM KaK C «UEPHBIM SIIUKOM»:
YEJIOBEK, aHAIM3UPYIOLIMI IPOrpaMMHBIN IPOAYKT HE
3HaeT HUYEro MPO €ro YCTPOMCTBO, a aHAIU3UPYET
TOJIBKO BXOJSIINE M ucxonsmue nanueie [1]. Onaum
U3 TakuX METOJIOB MOXXHO CYHMTATh HAarpy304HoOe

TCCTUPOBAHUC. Harpy30l1Hoe TECTUPOBAHHUC
COCTaBJIACT coboi BBITIIOJTHCHUEC psaaa
q)yHKI_lI/IOHaJ'IBHBIX TCCTOB OTHOCHUTCJIBHO yiKe
pa3BépHyT0ro MPUITOKCHUA n aHalln3a  TaKHuX

COCTaBJIAIONIMX KaK BPeMs OTKJIMKAa U KOPPEKTHOCTb
o0pabotku 3ampoca. Takxke BO BpeMsi HpPOBEACHUS
Harpy304HOI'0 TECTHPOBAHUS TP MOHHUTOPHUHIE
UH(PACTPYKTYPBl MOKHO BBISIBUTH HE TOJIBKO TO, YTO
npu YBEITHMYCHUH KOJINYECTBA 3aIpocoB
YBEIMYHUBACTCSI BPEMs OTKIIMKA, HO U TO, YTO C KaKOT'0-
TO MOMEHTa 3alpochl B 0a3zy [aHHBIX IEPECTAIOT
00pabaThIBaThCSl WIN TO, YTO TPHUIIOKEHHE TTOMMAIIOo
deadlock.

Cpenu IIIFOCOB JaHHOTO METOJa Ul aHalin3a
nH}pacTpyKTypHI MOYHO BBIJICITUTH ero
YHUBEPCAJIBHOCT: INPH HAIUYUKM (DYHKIHUOHAJIBHBIX
TpeOOBaHUI K MPOrpaMMHOMY IPOJIYKTY BO3MOXKHO
NPOBECTH HArPy30YHOE TECTUPOBAHUE M HAWTH Ci1a0ble
MecTa paboThl MPHUII0KEHHSI.

HenocraTtkoM e JJaHHOTO MOAXO0/a SBISETCS TOT
(baxT, 4YTO TECTUPOBAHHE YKAKET BaM Ha MPOOJIEMBI C
HHPPACTPYKTYPOH, HO HE ¢ KOHKPETHOW peann3aruei
(YHKIMOHANBHBIX TpeOoBaHUi. CTOUT 3aMETHTh, UTO
JUIS. MOHUTOPHHTA TaKXXe HeoOXOAMMO TNpPHBICUCHUS
OIBITHOTO  3KCIIEPTa, KOTOPBIH CMOXET HaWTH
Ipo0JIeMBl, KOTOPBIE MPUBOJAT K TOSBICHUIO TEX WU
HHBIX TPOOJIEM.

IIpenocraButenn OOJIAYHBIX CEPBUCOB  YXKe
HMEIOT CEpPBUCHl IIOMOraroUIle ONTUMHU3UPOBAThH
HHOQPACTPYKTYPY  CYIIECTBYIOUIMX  NPHIIOKCHHH.

Hampumep Azure AdvVisSOr aHanm3upyer TEKYIIYIO
KOH(UTYpAIHIO U TEJIEMETPUIO TMPHIOKEHHUS U HA MX
OCHOBAHHH MPEIOCTABIIAET COBETHI JJIsI ONTHMHU3ALNT
uHppactpykTypsl. Takoil MOAXOM MO3BOJISET CAETATH
BBIBO/IBI OTHOCHUTEIILHO 3¢ peKTHBHOCTH
UCIIONIb30BAHUS  TEKyIled HMHPPACTPYKTYpbl, HO
UTHOPHPYET (PyHKIMOHABHBIE U HE(YHKIIMOHATBHBIE

TpeboBanus. AWS Trusted Advisor mnpumenser
aHaJIOTUYHbIE TOJIXOJIbI ISt aHanIM3a
nHOpacTpyKTypel. Takke o0a mperocTaBUTENS
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00JIaUHBIX CEPBUCOB MPEAOCTABISIOT IOMAEPIKKY OT
technical account manager mis Gonee naeTanbHOM
ONTHMU3ALNHU U SKOHOMHUHU.

Brinenenne HepeneHHBIX paHee YacTeil o0eit
npoodseMsbl: Takum obpazom HEo0X0aANMO
pa3paboTaTb MeTOJ IIO3BOJIAIONIMH Ha OCHOBaHUHU
(hyHKIIMOHATIBHBIX TpeGoBaHMit TIPHUIIOKCHAN
MPEOCTaBIATh COBETHI o ONTHMH3AINT
HH(PACTPYKTYypsl WM MOAM(GHIMPOBATH TEKYIINE
METOJBl ONTHMHU3AIMU JUIL TOTrOo, 4YTOOBI ydecTh
(hyHKIMOHATBHBIE TPEOOBAHUS.

Hean CTAThH: IIpenocraButh JIaHHBIE
MOJIyYeHHBIE B XOJIE€ IKCIEPUMEHTAJIbHOW IMPOBEPKU
UHQPaCTPYKTYpHI MPOTPaMMHBIX MIPOJTyKTOB.
[IpenocraBuTh JaHHBIE MONYYCHHBIE B XOJ€ aHAIIN3a
NPEII0KEHHOTO MeTona ONITHUMU3ALINU
uHdpacTpykrypsl. [lpoananuzupoBath pe3yJbTaThI
ONTHMU3AIMN ¥ TIPEIOCTABUTH PE3YJBTATHl TAHHOTO
HCCIIEIOBaHN.

Ouenka uHGPACTPYKTYPbl NPOrPaMMHOIO
npoaykra: Jlng aHanmm3a uHPPACTPYyKTyphl IIyTEM
Harpy304HOTO TECTHPOBAaHUS OBUIO BBIOpaHO [Ba
MPWIOKEHNUS: Pa3BEPHYTOE HA BUPTYAIBHBIX MAIINHAX
M MOIIHOCTH KOTOPOTO HCIIOJB3YIOT —O0JIauHbIe
¢yHkMH. B X0Je MOATOTOBKM K SKCIEPUMEHTY IO
OJTHOMY Ha0Opy (YHKIMOHAIBHBIX TPEOOBAHHUN OBLIO
pealn30BaHO IBa NMPUIIOKEHUS. DTO CBSI3aHO C TEM,
YTO B  COBPEMEHHBIX  peajusiX  BO3MOXKHOCTH
Pa3BEPTHIBAHUS MPHUIOKEHHS HANPSIMYIO 3aBHCAT OT
ero peamm3anuu. Takum oOpa3oMm OBUIO MOITYyYCHO
java-npunoxenuss ¢ 0asoit  gamHeix  MongoDB
IpeArnoarapmee pasBEPThIBAHINE HA BUPTYAIBHOMN
mamrHe W Habop ¢Gynkimit AWS Lambda Ha si3bike
python ¢ ucnosp3oBanuem 6a3sl ganasix DynamoDB.

IlepBoe npuiiokeHHEe OBLJIO YCTAaHOBJICHHO Ha
JIBYX BHPTYyaJbHBIX MammHax t2.mini B o6make AWS.
Bropoe Obuto Takxke pazsépHyto B obmake AWS. Ha
3TOM JTafne CTOMT OTIEJIbHO OCTAaHOBUTHCS U
paccMOTpeTh  pasHUIy MEXAYy HOAXOAaMH K
Pa3BEPTHIBAHUIO MTPUIIOKEHUMN.

Pa3BépThIBaHMS TIPHIOKEHHUS HAa BHPTYaJbHBIX
MallHaxX MOApa3yMeBaeT MoJ co0OH IMoaaepKaHue
HEKOTOPOTO KOJIMYECTBA BHUPTYaAJIbHBIX CEPBEPOB C
KOTIMSIMH MCXOJJHOTO KOJa MPWIIOKEHNUS, pa3BEPHYTOM
0a30i MaHHBIX W e€ permKkamMu. Takod moaxon
ABISIETC ~ CTAaHJapTOM B  MHpPE  IPOrPaMMHBIX
nponykroB. IlpeumymiecTBa  JaHHOTO — MOAXO0JA
3aKJIFOYAIOTCSl B TOM, YTO JIAaHHBIWA MOJX0] HPOBEPEH
BpeMEHEM U OOJIBLIMHCTBO CIHEHHAINCTOB YMEIOT C

HUM paborate. HemocraTkamm ke Takoro Imojaxona
SIBJISIFOTCSL  CJIIOKHOCTH ~ MaciutabupoBanus. s
MacITaOUPOBAaHUS TAaKUX MPUIOKECHUI CyIIECTBYET
JBa IMOJXO0Ja: TOPU30HTAIbHOE U BEPTHUKAIBHOE
MacmrabupoBaHue. BepTukanbHoe MaciiTabupoBaHue
nojaraeTcs Ha yBeJIMYeHHE O0O0BbEMa pecypcoB
JOCTYIHBIX HPUIOXKEHUIO 33 CYET yBEIWYCHUS
peECYpCOB Ha BUPTyallbHON MaiuHe. ['opu3oHTansHOE
Ke MacITabupoBaHHME MOJjaraeTcs Ha OalaHCHPOBKY
HArpy3KH U yBEIHMUYEHHE PECYPCOB MPUIIOKEHUS 3aCUET
YBEIIMYEHUS KOJIMYECTBA BHUPTyallbHBIX  MAIIIKH.
BeprukampHoe = MamTaOMpOBaHWE  HMEET  CBOH
OTpaHWYEHHsI CO CTOPOHBI MPEAOCTABUTEIIST 00IaYHBIX
CepBUCOB, a TOPU3OHTAJIBHOE MAacCHITaOUpPOBaHUE
TpeOyeT MpPOAYMBIBAaHHUS apXUTEKTYphl, OTCYTCTBUE
KOTOPOM Ha paHHUX 3Talax MOXET IPUBECTH K
YCIIOXKHEHUIO pe(akTOpUHTa U pabOThl MPUIIOKEHHUS
[1].

IMoaxon oOmauHbIX (DYHKIMH HAIPOTHUB B CBOIO
OCHOBY Oepér mpocrory MacmradbupoBaHus. s
BBIMOJIHEHUSI KaXKAOTO 3alpoca MPOHUCXOAMUT BBI3OB
«pyHKIMM» - HE3aBUCHUMOTO (parMeHra Koja,
KOTOpBIH BBINOJHAET TOJNBKO TpeOyeMylo 3ajgady.
Pa3BopaunBaeTcst KOHTEHHEP B KOTOPOM BBIIIOJIHAETCS
koz. Ha xaxnplil 3armpoc co3qaéTcs HOBBL KOHTEHHED
WIN UCHOJb3YyeTCsl CBOOOAHBIN. DTO MPUBOIUT HAC K

TOMY, 4YTO TIOMHMO BBHITIOJHEHHS CaMOro Koja
OpUIOKEHUST Ha  OOJNBIIYId  YacTh  3alpoCOB
JOTIOJTHUTENBHO  JO0aBiseTcs  BpeMs  CO3JaHUA

KOHTEHHepa. B 00mayHbIX cepBHCAaX 3TO Ha3BIBACTCS
BpPEMEHEM XOJIOZHOTO cTapra. Bpems xomomHoro
cTapTa 3aBHCHUT OT pa3Mepa (yHKIHH, a TaKKe OT e&
si3pIKa [2].

Bo BpeMss TOATOTOBKM K ciepyromeid dase
uccie/ioBaHusl ObUT NPOBEAEH OSKCHEPUMEHT ISt
BBISICHEHHsI OTOTO BPEMEHHW. Pe3ynbpraTbl MOXKHO
yBuzmeTh B Tabmuie 1.1. BeisicHuIoch, uto s java
BpEMS XOJIOJJHOTO cTapTa B cpenHeM coctasisieT 500
MwucekyHa, a mist python 200 mumtucekysn. lpu
pa3BEPTHIBAHUM OOBIYHOTO CcepBepa IMPHIIOKEHHN
TaKUX MpobseM He HabronaeTcs.

Takum 00pazoM pa3o0paB OCHOBHBIC PA3THUMS
MEXIY apXUTEKTYpOH HAIINX PEIICHHWH MPUCTYIIHM K
coopy nanubix. s cOopa MaHHBIX Ha OCHOBAHUH
(YyHKIMOHATBHEIX TPeOOBaHUI OBLT MOCTPOSH PsI
Harpy304HBIX TECTOB, KOJIMYECTBO 3aIIPOCOB B CEKYHIY
MOCTEeNeHHO yBenuuuBaioch or 100 go 1500.
PesynbraTel MOXXHO yBHAEeTh Ha Tpaduke 1.1 u B
tabmune 1.2.

Tabmmma 1.1
BpeMmsi X0J101HOT0 cTapTa 001a4HOI PYHKIIUM
Komiecteo shizenerriol 128 Mb 1024 Mb 3008 Mb
ONCPATUBHOM ITAMATH

Java 650 mc 567 Mc 480 mc

Python 253 mMc 223 mMc 189 mc

Node JS 199 mc 212 mc 210 mc

Golang 350 mc 320 mc 300 mc
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Tpagpux 1.1 — Makcumanvroe 8pems OMKIUKA NPUTLONHCEHUSL (MC) OM YUCIA 3aNPOCO8

Ta6muma 1.2
MakcuMajibHOE BpeMsl OTK/IHKA NPUJI0KeHHS
Ywcrio 3ampocoB 100 500 1000 1500
Bpewms OTKJII;I/IIéa MOHOITHTA, 167 236 303 445
Bpemst otximika serverless, 252 264 257 268
MC
IIpn anHanu3e MNONY4YEHHBIX JAHHBIX MOXHO  COCTaBJIIOLIEH caliTa 3T0 HOPMAJIbHOE BpeMs

3aME€TUTh, YTO C POCTOM KOJHMYECTBA 3allPpOCOB BPEMs

OTKJIMKa OOJa4YHbIX (YHKUUI TpPaKTUYeCKd He
U3MEHUIOCh M JepXkajoch B mpuaenax 250
MIIIHCEKYH], YTO COOTBETCTBYET 200

MWDIACEKYHIAM  XOJIOMHOTO CTapTa H BPEMEHHU
BEITIOJTHEHHS caMOi pyHKIMH. Perymupyst KonndecTBo
OJTHOBPEMEHHO JKUBYIINX KOHTEHHEPOB MOXXHO HaWTH
ONTUMAITFHYI0 KOMOMHAITIIO IO TIPOU3BOAUTEIEHOCTH.

[Ipou3BomuTeNbHONH  JK€  HWHCTAIULIIAK  Ha
BUPTYaJbHOH MaIllMHE OCTaBIET JKEJaTh JYYIIETo.
[Ipoananu3upoBaB jJaHHbIE OBIT CJeNaH BBIBOJ, YTO
Mpo0GJIEMBI ¢ IPOU3BOIUTENILHOCTHIO OBUTH CBSI3aHBI C
TeM, 4to Tomcat moxkeT oOpabaThiBaTh OKOJIO 350
TpaH3aKuuii B cekyHxy [3].

B menom MBI MOXeM HaOMIOAATh, YTO TPUMEPHO
Ha 350 3ampocax HHCTA/UIALKS Ha BHUPTYaIbHOU
MalliHe JocTuriia rpaHuisl B 200 MUITMCEKYH Ha
OTBET Ha 3ampoc. B 1memoM, Uil JUHAMAYECKOH

OTKJIMKa, HO C pPOCTOM Tpaduka BpeMs OTKIIUKA
JOCTUTJIO JOCTaTOYHO HEYJNOOHBIX ISl KOHEYHOTO
noJip30Batesst uncen [4].

OnTumusanus HH(ppacTpyKTYpHI
MPOrpaMMHOT0 NMPOAYKTa: MIPOaHAIM3HPOBAB
JaHHbIE  TIOJyYEHHbIE B  XOJE€  HAarpy304HOTO

TECTUPOBAHMS OBLT IIOCTPOESH METO/ [UISl ONITUMU3AINN
nH}pacTpyKTypsl pa3BEPHYTOH HA BHUPTYaIbHBIX
MammHax. CyThb MeTozia 3aKiiodaeTcss B TOM, YTO
Harpy3ka peajbHOTO TPHIOXKEHUS IPUBOIUTCS K
MaTeMaTHYECKOW MOJIENN U aHATTU3UPYETCS MOCIIE Yero
Ha OCHOBAaHHMM OJTHX JAHHBIX MBI MPOU3BOIUM
ABTOMATHYECKOE YBEIWYCHHE WM yMEHBIIEHHE
MOUIIHOCTeH B TeueHUH AHA. J[J1d aHanmu3a BO3BMEM
Tpaduk ojHOrOo HeboJbIIOro mpuioxkeHus. Cepsep
pa3eépuyT B AWS Ha BupTyampHON MammHe C5.large.
YBUmeTs ero Harpy3ky MOXHO Ha rpaduke 1.2 u B
Tabmuue 1.3.
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I'pagpux 1.2 — Konuuecmeo 3anpocog 8 ceKynoy 6 meueHuu Cymox aHaiu3upyemozo npooyKkma

Ta6mumna 1.3
CyToyHasi HArpy3Ka aHAJU3UPYEMOT0 MPOAYKTA

Bpewmsi cyTok 400 | 6:00 | 9:00 12:00 15:00 18:00 21:00 00:00 2:00

3anpocoB B CEKYHTY 139 226 421 653 763 1236 1672 1257 805
[Mogenum AaHHBIE PO HATPY3KY HA MPOMEKYTKH
U TMpoBeIEM CIIaXKHBaHHE METOJOM CKOJB3SIIETO

cpennero no dopmyse 1.1.
n )
SMA = Ziz P (1.2)

n

rae P; — tpadux,

N — OCHOBHOM MapaMeTp — JJIMHHA CIIIaXXKUBaHUS WK niepuos SMA

I[Mocnme a3Toro mpoBenéM  amIIpPOKCHUMAIIHIO
KaXJI0To u3 Y9acTKOB pH TTOMOIITA
MOJUTMHOMHUAIIEHOW PErpeccuy W HaMIs IPOU3BOIHEIC
OT TMIONYYCHHBIX (YHKIUH TOIXYIUM CKOPOCTH C
KOTOPOH YBEIWYHMBACTCS KOJHMYECTBO 3alpOCOB B
MOMEHTBI, KOrZa Bpems 00pabOTKH  3ampoca
nepecekaer uepty B 200 MIWUIMCEKYHJ Ui OJHOTO
cepsepa [5].

B pamMkax skcrepuMmeHTa OBIIO ONpeeNIeHo, YTO
9TO 3HaUEHHWE B HalleM ciydae paBHo 350 3ampocam.
Haiiném 3HaueHuss npou3BOAHOM IJII BCEX MHOXECTB
3HaueHu# ¢ marom B 350 3anpocoB. Tak Mbl HOTYYMIH

300
250

200

JIAHHBIE MO0 CKOPOCTH POCTa KOJHUYECTBA 3alpOCOB B
CEeKyH]ly, KOTOpble OyJeM HCIOJb30BaTh B KaYeCTBE
TpUrrepa AJisi i3MEHEHHs KOHDUTYpaInH.

Hacrpoum load-balancer Takum o6pazom, 4ToObI
[IPY YBEJIMYCHUH KOJMYECTBA 3aIPOCOB OH ITOHUMAI
HOBBIC BHPTYyalbHbIC MAIIUHBI, & TIPH YMEHBIICHHH —
YMEHBIA WX KOJHWYECTBO. I[IpUMEHHM JTaHHBIE
NOAXOJ K CYIIECTBYIOLIEMY NPOJYKTY W Pa3BEepHEM
HECKOJIbKO BHPTYaJbHBIX MAalIdH Ui OOeCTeueHHsI
paboTociOCOOHOCTH ~ TPWIOXKEHUs.  Pe3ynbTaTsl
MOJKHO YBHJETh Ha rpaduke 1.3 u tadmurne 1.4.
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I'pagux 1.3 — Makcumanvroe épems OMKIUKA 8 MULTUCEKYHOAX OM KOJUYECMEd 3anpoco8 8 CeKyHOy
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[IpoaHamu3upoBaB TMOJYYCHHBIC JaHHBIC MBI
BUAMM, 4YTO C VBCIMYCHHEM pOCTa 3aIpPOCOB
MaKCUMaJIbHOE BpeMs OTKIMKA y TMPUIOXKCHHUS JI0
ONTUMH3AIMKA  TIOCTCIEHHO  Bo3pacTaeT. [locie
ONTHUMHU3AIUH MBI MOXEM 3aMETHTh, YTO Ha MajoM
YHCJIe 3alPOCOB BpeMs UX 00pabOTKU OOJIbIIE, YeM y
MHCTAJUIAIAA 0 ONTHMHU3ALMM. ODTO MOJKET OBITh
OOYCJIOBICHHO T€M, 4YTO JJIsi ONTHMHU3UPOBAHHOMN
UH(PaCTPyKTypsl OBUIM TPUMEHEHBI BUPTYaIbHbIC

XapaKkTepucTUKaMm mnpourpeiBaior C5.large, xoropas
UCIIOJI30BANIACH B IEPBUYHON KOHUTryparmu. [Tuk Ha
300 3ampocax OOYCIIOBIIEH TEM, 4YTO MPABIIO
MPUMEHEHHOE Il TOAHATHS HOBBIX BHPTYaJbHBIX
MalivH emé He OTpadoTalo W BTOPOW cepBep st
00pabOTKH 3ampocoB He OBUT MOJHAT. B nampHelimem
JUHAMHYECKH TMOJHATHIC BUPTYaJIbHbIC MAIIWHBI
MO3BOJISIIOT JAEPXKATh BPEMsi OTKIMKA B MPUSMIMMBIX
rpaHMIAXx.

MaIIHHbI t2.small, KOTOpbIE o CBOMM
Tab6mumua 1.4
Pe3yJibTaThl ONTHMH3ALUHT
KouuecTBo 3apocoB B CeKyHIy 100 | 300 | 500 | 700 | 900 | 1100 | 1300 | 1500 | 1700 | 1900
Bpems oTKIIMKA IO ONTUMU3ALMI 125 | 165 | 186 | 192 | 201 | 213 | 234 | 253 | 267 | 282
Bpewmst otkiika ocne onrumpzamin | 146 | 221 | 165 | 176 | 178 | 181 179 186 | 210 | 246
VYBenuueHne BpeMeHH OTKIMKa mocine 1500  3aTpyqHeHHH HMCHONB30BAaThCS IMOJb30BaTeIAMHU. To,

3alpocoB CBHUJCTEIBCTBYET O TOM, YTO JaHHBIN
TPUITEp IUIOXO pearupyer Ha HempeacKasyeMble
Harpy3kd, KOTOpBIC MPEBBIIAIOT JaHHBIE Ha
OCHOBAHMHU KOTOPBIX JaHHBIH TPUITEp CTPOMICSH, YTO
CTaBUT O]l COMHEHHE €ro MNPHMEHUMOCTb U
BBIHYXJAeT K AaHAJIWU3y JpyTUX TPUITEPOB IS
W3MEHEHHS HHPPACTPYKTYPBHI.

C (¢uHAaHCOBOM TOYKM 3pEHUS  HMCXOIHAS
uHdpacTpykTypa cTOMIa 72 Jqoiapa B MECHIL:
cudTaeM, 4To cepBep C5.large ObUT aKTHUBEH KaXKABIH
JIeHb B TedeHHH Mecsia npu croumocts 0,097
JoiapoB  3a  4ac. Mudpactpykrypa — mocie
ONTUMH3aIlMM  CTOMT 65 JomjmapoB: B Xoje
SKCIEPUMEHTa IONYyYMIOCh, YTO OJHA BHUPTyalbHas
MallliHa Oblla akTHBHA 24 yaca B TEUEHUU MECSIII, eIé
nBe — 16 gacoB u emé nBe 8 yacos mpu 1ieHe B 0,027
JIOJIJIApOB 3a OJHY BHPTYaJbHYIO MAallMHY B Yac. JTO
CBSI3aHO C TEM, 4TO OOJIaYHbIE CEPBHCHI MOOUIPSIOT
3¢ QEeKTUBHOE  HCIIOJIB30BAaHWE  BBIYMCIHUTEIBHBIX
pecypcoB 3a CY€T CBOMX IICHOBBIX IIOJIUTHUK.
Hcnonp3oBanue OONBIIOrO KOJMYECTBA BPEMEHHBIX
BUPTYaJIbHBIX MAIIUH (B HaIlleM 3KCIepuMeHTe oT 1 1o
5) oka3aysioch HE TOJBKO BBITOJHEE C TOYKU 3PEHUSA
MOJIb30BATENLCKON yIOOHOCTH, HO U ¢ (DUHAHCOBOM
Toukd 3peHus. lIpoBens manpHeHmIMi aHamu3 OBLIO
BBIICHEHO, 4YTO TPH  YBEIMYEHHH CTOMMOCTH
BUPTYaJIbHOW MAaIUHBl JJI1  ONTUMU3UPOBAHHOMN
nH(pacTpyKTypHl Ha 1 IEHT IPHUBEIIO OBI K TPOUTPHIILY
1o (HUHAHCOBOW COCTaBIIIONICH, a UMEHHO TO, YTO
HHPpaACTPYKTYypa 00X0oAMIack ObI HaM B 86 JIOJIIapOB.

BeiBoasl 1 npepiokenns: B xone nposenénnoil
paboTHI OBUT IPOAHATM3NPOBAH MPEJIONKEHHBIH METO]
ONTHUMU3AINT MH(PaCTPyKTypHI. [Nony4eHusie
JTaHHBIE CBUICTEIECTBYIO O TOM, YTO METO IPUMEHUM
1 1a€T BO3MOXKHOCTH MOAJICPKUBATE HHPPACTPYKTYPY
B TOJIOXXEHWHU TIPH KOTOPOM IIpHIIOKeHHE Oyaer 6e3

YTO (PMHAHCOBO ONTHMHU3UpPOBaHHAS HH(PPACTPYKTYpa
OKa3allaCh BBITOJIHEE, SIBISCTCS COIMYTCTBYIOLIUM
pe3yibTaTOM M HHKAK HE KOPPEIHUPYET HU C YeM,
KPOME IIEHOBBIX MOJUTHK MPEIOCTABUTEIICH 00IauHbIX
cepBHCOB. [IpeyioXKeHHbIH TpHUrrep, a HMEHHO
CKOPOCTh POCTa KOJHMYECTBA 3alpOCOB, HEOOXOIUMO
CPaBHHUTh C JPYTMMH BO3MOXXHBIMH, & HMEHHO C
KOJIMYECTBOM 3aIlPOCOB B CEKYyHIY U MAaKCUMAIbHBIM
BpeMeHeM oTkinKa. CyIlIecTByeT BEpOSTHOCTb, UYTO
TPUITEPHI HA KOJMYECTBO 3alPOCOB U BPEMs OTKIIUKA
oyayt sbdekTuBHEee s Oojee HEMpeacKa3yeMoit
Harpy3KH.
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LEGAL BASES OF MANAGING IN MASS MEDIA (UZBEKISTAN EXPERIENCE)

Abstract. The article deals with the legal framework for regulating the activities of the media in Uzbekistan.
The history of the right to information is studied; its reflection in the legislation of Uzbekistan is analyzed.
Attention is paid to the aspects provided for in the existing legislation. The peculiarities of the forms of ownership
of the media organization, their definition in the norms of the law, their peculiarities are studied.
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Today, the information that has become a daily
human need is being updated every second. Its area is
so wide that if you can't find what you need, you're
bound to be looking for a traveling star. At the same
time, it has the power to rule the world - information
has also gone through certain periods of development.
Among them, the conscious dissemination of
information by man took place in the fifth stage. In
doing so, people went through morphological creation
and achieved the results of real thinking and creativity.
Conscious creation, on the other hand, was not limited
to the collection and processing of information, but also
encouraged the search for ways to disseminate it to the
masses. The result has been pre-journalism scenes,
including meetings, announcements, correspondence,
lithography, and other forms of mutual information
exchange.!

Sources say that drastic changes in the field of
information have occurred three times. The first took
place when a special mechanism for recording and
distributing time, by region, emerged. The second
change is related to the beginning of book printing. It
consisted of copying documented information using a
special typewriter. The third is characterized by the
invention of electronic computers. This change is
significant as the transfer of work in human activity to
technology.

Now they are assessing how democracy works by
ensuring freedom of information and speech. In
particular, this is one of the important directions in the
current stage of democratic renewal in our country,
which focuses on ensuring freedom of information.

If we look to the past, we will see that the right to
freedom of information and speech, one of the most
important hallmarks of democracy, also has its own
history. In particular, in 1945 in Mexico City was held
a conference of American states on strengthening the
right to information at the international level, where the
slogan "freedom of information™ was first raised by the
United States.

The first session of the UN General Assembly in
1946 adopted Resolution 59 (1), entitled "Convening
an International Conference on Freedom of

1Hi'story of world journalism.Textbook-T.: Publishing
House of the National Society of Philosophers of
Uzbekistan. 2006 ( p. 9)

Information”, which stated that "the right to
information consists of the right of a person to collect,
transmit and publish information without hindrance”,
was pushed.

It should be noted that in a number of European
countries, the idea of freedom of the press and speech
has developed a long time ago. In particular, in Sweden
in 1766 the Law "On freedom of the press and speech”
(in the new edition of April 5, 1949) was adopted,
which strengthened the right of citizens to information.

It is noteworthy that freedom of information and
speech is recognized as one of the basic personal rights
of citizens around the world, and every year 3@ May is
celebrated as World Press Freedom Day.

The adoption of national constitutions in many
countries has led to the emergence of the right of
citizens to information in the system of rights and
freedoms and the strengthening of this institution on the
basis of constitutional provisions. In particular, Article
29 of the Constitution of Uzbekistan contains a
provision guaranteeing the right to information,
according to which “Everyone has the right to freedom
of thought, speech and religion. Everyone has the right
to seek, receive and impart information of his choice,
except for information directed against the existing
constitutional order and other restrictions established
by law.

In accordance with this constitutional principle, a
number of laws and programs aimed at ensuring public
awareness of the necessary information have been
adopted. These include the Law on Informatization, the
Law on Principles and Guarantees of Freedom of
Information, and the Law on Mass Media.

In this regard, it is necessary to provide
information on the mechanism for exercising the right
to information. This process consists of three stages:

o the first is the existence of a regulatory
framework that serves to ensure the emergence,
provision and guarantee of the rights and obligations of
citizens related to access to information;

e the second is the relationship between
information subjects;
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e the third is to prevent violations of citizens'
rights to information and, if so, to restore their
legitimate interests and rights.>

In all countries of the world, the media play an
important role in the socio-political life of society. In
the world experience, there are laws regulating the
organization, conduct, termination of media activities,
as well as all actions in the system as a whole. In
particular, these laws play a key role in the policy of
media management in Uzbekistan. The Law on Mass
Media, which was revised on January 15, 2007 and
contains a total of 40 articles, contains a number of
articles regulating the activities of the media,
organizing the editorial office, and conducting
management policy in accordance with the laws of
economic management.

The law strictly defines the management policy of
the media. In particular, Article 8 states that the right to
establish mass media is vested in legal entities and
individuals. Articles 9-10-11 provide a general
description of the founding document and the
memorandum of association between the founder and
the editorial board, as well as the charter of the editorial
office.

Avrticles 12-13-14 specify the agreement between
the founder and the editorial board, the rights and
obligations of the founder. For example, Article 15
defines the activities of an editorial office as follows:
“An editorial office is a structural unit of a legal entity
or an individual who publishes a media outlet. The
editorial office can be organized in any form provided
by the legislation. The editorial office is independent in
its professional activities. It consists of the editor-in-
chief and the editorial staff. The editorial office can
start its work after the registration of the mass media.
Distribution of mass media can be carried out directly
by the editorial staff, individuals and legal entities on a
contractual basis. Distribution of printed media
products is carried out through the organization of
subscriptions to them, as well as through the retail
network. The number of registered periodicals through
the retail network, including manual sales, is carried out
by state distributors of publications or by legal entities
that own the network, individual entrepreneurs in the
manner prescribed by law.

Laws “On Protection of Journalism”, “On
Advertising”, “On Principles and Guarantees of
Freedom of Information”, “On Informatization” and a
number of other legal acts regulate the activities in the
field.

These legal documents define the legal boundaries
that must be followed in the organization and conduct
of editorial activities. The team, from the editorial
manager to the youngest employee, must follow them.

%Collection of Legislation of the Republic of
Uzbekistan, 2007, No. 3, Article 20; Legislation April
19, 2018., no03/18/476/1087/

3 Law of the Republic of Uzbekistan "On Private
Enterprise". Tashkent,2003 year, 11 december,558-11-
number —https://lex.uz/docs/53877

Failure to comply with the norms will result in liability
before the law.

The following main directions of the activity of
the editorial office and the printed edition issued by it
in such special laws regulating the activity of the
system:

o the legal status of the editorial office and its
print publication, the conditions of their establishment,
their relations with government agencies and other
structures of society;

e subjects of editorial
interrelation;

The legal status of the journalist as a member of
the editorial staff, as well as the author of articles in the
newspaper and his relationship with the editorial staff;

Defines the relationship of the editorial office and
its journalist with the readership of the print media.

Under current law, a media outlet can also be
established by several founders.

The following may not be founders of the media:

e aperson under the age of eighteen;

e a person whose criminal record has not been
completed or conviction has not been expunged or who
has been declared incompetent by a court for an
intentional act;

e a non-governmental non-profit organization
whose activities are prohibited by law.

Also, the establishment of mass media by legal
entities with a share of foreign investment in the charter
capital of thirty percent or more is not allowed.

The Law on Mass Media also provides for the
provision of financial support to the media and the
procedure for conducting it.

Thus, in accordance with the second part of Article
15, the editorial board of the media can be formed in
any organizational and legal form established by law.
The decision to choose the organizational and legal
form of the editorial office is made by the owner of the
property as a legal entity. The editorial office of a print
media may be established and registered with the status
of a legal entity, private enterprise, limited or additional
liability company, unitary enterprise, open or closed
joint stock company, as well as other organizational
and legal forms.

Private enterprise. A commercial organization
established and managed by a single individual owner
is recognized as a private enterprise.’

Private enterprise is an organizational and legal
form of business entities.

A limited liability company (LLC) is a limited
liability company established by one or more person,
the charter capital (authorized capital) of which is
divided into shares in the amounts specified in the
constituent documents. within the value of their
contributions.*

activity and their

4 Law of the Republic of Uzbekistan “On limited and
additional liability companies”, Tashkent city,
december 6, 2001, no. 310-11-
https://www.lex.uz/acts/22525
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Joint-stock company (JSC) - a joint-stock
company (hereinafter referred to as a company) is a
commercial organization divided into a certain number
of shares, which confirms the rights of shareholders to
the joint-stock company.®

Unitary enterprise. A unitary enterprise is a
commercial organization that has not been granted the
right of ownership by the owner of the property. The
property of a unitary enterprise is indivisible and cannot
be divided into shares (shares, stakes) (including
among the employees of the enterprise). The property
of the unitary enterprise shall belong to it on the right
of economic management or operational management.

The choice of organizational and legal form of the
editorial office depends on:

e type of business and its scale;

e the number of future business partners, the
level of participation and responsibility of each of
them;

e the amount of available funds and the statutory
fund established by law;

o the amount of the share of each of the partners
in the charter capital;

e characteristics of each of the listed legal
forms.

In the practice of organizing print media in
Uzbekistan, the most commonly used organizational
and legal forms are private enterprises, limited liability
companies and closed joint stock companies. Each of
these forms has its own characteristics.

The right to information is also closely linked to
the right of citizens to apply to public authorities.

The Law "On transparency of public
administration" adopted on March 11, 2014 is expected
to be a guideline for ensuring the effectiveness of
activities in this area. The legal norm consists of 24
articles, which cover important aspects of the direction.
In particular, Article 4 of the Law sets out the basic
principles of transparency of public administration,
according to which:

% Collection of legislation of the Republic of
Uzbekistan, 2014, no. 19.

The main principles of transparency of public
authorities are:

* the information provided by them is accessible
to all, its timeliness and reliability;

* openness and transparency of their activities;

* freedom to seek, receive and disseminate
information on the activities of public authorities;

* observance of the rights and legitimate interests
of citizens to protect their honor and dignity from
aggression, intrusion into their private lives, as well as
the rights of citizens and legal entities to protect their
business reputation when providing information on the
activities of public authorities.

It is noteworthy that the law includes a special
clause on the conduct of the media, which guarantees
access to information on the activities of public
authorities and administration.

In conclusion, ensuring freedom of information
and speech is even more important today.

After all, the issue of ensuring the rights and
freedoms of citizens in the field of information
embodies the human right and freedom to receive
information, disseminate information and personal
opinion, which is a key factor in the formation of a
democratic society in Uzbekistan.
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ROLE OF PROMINENCE IN MATRIX MODELING OF THE POLITICS CONCEPT
(WITHIN THE USA CELEBRITY DISCOURSE)

Cmenanoé Bumanuii Banepvesuu

acnupanm cneyuanrbhocmu « Qunonozusny

3anopodicckuli HAYUOHANLHBIY YHUSEPCUMEm

(kagpeOpa meopuu u nPaKmMuKy nepesood ¢ AH2IUNICKO20 A3bIKA)

POJIL IPOMUHAHTHOCTH B MATPUYHOM MO/JEJTMPOBAHUM KOHLENTA IT0JIHTHKA
(HA BA3E IYBJIMIUCTHYECKOI'O JUCKYPCA CIIIA)

Summary. The article represents a mechanism of reproducing a matrix model of the POLITICS concept,
which is done via the methodology of component analysis in a discourse sample of 180 US celebrities’ utterances.
In particular, the contexts are processed for defining an implicit integral seme as well as explicit differential ones
that are further equated to the macrodomains (base — profile) of the POLITICS concept. Having been analyzed
subsequently via the cognitive interpretation by Z.D. Popovaand I.A. Sternin, the microstructure of upper domains
is arranged as lexical-semantical fields (LSFs). The frequency of the latter in the whole sample is regarded as the
prominence operation by R. Langacker, which establishes what concept features are the main in terms of
Americans’ view on the POLITICS as a social phenomenon. The role of prominence in the matrix research is
compared with identical network reconstruction of the POLITICS concept in the previous study. A schema of the
generated matrix is revealed in the article as well.

AHHoTanus. CTaThsl paCKpbIBaeT MEXaHU3M PEKOHCTPYKIMK MaTpuuHOM Mozaenu koHnenra [IOJINTHUKA,
YTO BBIMOJHEHO MMOCPEJCTBOM METOIUKH KOMIIOHEHTHOTO aHaJIM3a JUCKypCUBHOW BbIOOPKH 180 BhICKa3bIBaHHIA
3HaMmeHHuTOoCcTel CIIIA. B yacTHOCTH, KOHTEKCTHI aHATU3UPYIOTCA C ONpeAesIeHHEM UMIUIMIIUTHO HHTErpanbHON
U SKCIUTMIOUTHO Iu(QPepeHINaTbHbIX CeM, KOTOpBIE TPHPABHUBAIOTCA K MakpomoMmeHaMm (6a3a — mpodmib)
koHuenta [TOJIMTUKA. Tlocne xkorHuTuBHOM MHTEpHpeTraunn KoHTekcToB 1o 3./0. [Tomosoii, U.A. CrepHuny
MHUKpPOCTPYKTypa BBICIIMX JOMEHOB COpPTHpYeTCs Kak Jekcuko-cemanTnueckue nosst (JICIT). YactHocTh
TIOCJICIHUX B BBHIOOPKE paccMaTpUBAaeTCs KaK peajid3anusl onepayun mpoMuHaHTHOCTH P. JleHekepa, 6maromaps
KOTOPOI1 OIpenessieTcsl, YTO KOHKPETHO SIBJSIETCS TJIaBHBIM AJisl aMmepukaHueB B ocMbicieHud [TOJIMTUKU kak
coupanbHOro (peHoMeHa. Ponb npoMuHaHTHOCTH B MarpuuHoi pekoHcTpykuuu [TOJIMTUKU conocrasiena ¢
CETEBOM peNnpoxyKuuedl KoHuenTa. JlOMOJHUTENBHO YKa3aHbl WUIOCTPALUU CMOZCIMPOBAHHON MAaTPUIIbI
KOHIIETITA.

Key words: concept, discourse, US celebrities’ utterances, matrix model, domain, cognitive interpretation,
prominence

Kniouesvie cnosa: konyenm, ouckypc, evickasviganus 3uamenumocmeii CLIA, mampuunas mooens, domeH,
KOCHUMUBHAS UHMepnpemayus, nPOMUHAHMHOCHb

Obtaining knowledge produces mental formations
— concepts. As a piece of information activated in mind
by a language unit, the concept is structured via the
network or matrix formats [1]. Although both have
been widely used for generating concept visualizations
(e.g. JOY [2], EMPATHY [3, p. 190-202],
BUSINESSMAN [4], MYSTERY [5] for the network;
TIME [6], RITE [7], DAMAGE [8] for the matrix), an
issue of modifying conceptual schemas into cognitive
models remains unsettled. The latter, started by
S.A. Zhabotinskaja within converting the JOY
conceptual model into a cognitive one using some
cognitive operations [2], is being considered by me in
studying the POLITICS concept on the basis of USA
discourse. After producing the POLITICS cognitive
model [9] through the network format with operations
of cognitive interpretation by Z.D.Popova &
LLA. Sternin  [10, p. 200] and prominence by
R. Langacker [11, p. 66—73], there is an urgent need to
construct a similar matrix cognitive model. The fact of

the first ever done study of the POLITICS concept from
such a perspective stipulates the research relevance.
Regarding the POLITICS concept as the research
object and construction of its matrix model modified
by prominence as the research topic, | compile the
research material — a 180-context sample of USA
celebrities’ utterances (retrieved from Internet quote
bases [12; 13; 14; 15]). That is processed via the
methodology of component analysis whose essence
has been revealed in the previous study of POLITICS
via lexicographical definitions [16] — an implicit
integral seme as well as explicit differential ones are
defined and equated to units in the domain hierarchy of
the concept. Then semes-domains are interpreted
cognitively for grouping as compact LSFs (with
subsequent reproduction in the form of the POLITICS
matrix schema) while their counted frequency in the
sample — prominence — is used as a criterion to find out
what is the main for Americans in considering
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POLITICS as a social phenomenon. Reaching such a
research aim requires explanation.

The sample of 180 USA celebrities’ utterances has
been previously compiled by me when | represented the
role of cognitive interpretation in matrix research via
political and celebrity discourses [17]. Therefore, the
sample has been already processed through the
component analysis as well as cognitive interpretation,
and a detailed explanation can be found on Google
Drive [18]. The semes-domains can be now indicated
as LSFs. They are stated below (in round brackets there
is the seme frequency within the sample, which is
clarified in angle brackets via ASSESSMENT — H for
HIGH, M for MODERATE, L for LOW, N for
NEUTRAL).

Integral seme: COORDINATION.

Differential semes:

FORM OF COORDINATION
<H15/M13/L23/N57>):

1. SCIENCE (9; <HO/MO0/L1/N8>): art (6);
science (1); politics (2);

2. IDEAS (44; <H4 /M6 /L7 /N27>): interests
(2); ideas (3); opinions (1); conception (1); feeling (1);
duty (1); responsibility (1); mission (1); topic (1);
attempt (1); politics (1); power (1); leadership (2); not
leadership (1); optimism (1); common pulsebeat (1);
conspiracy (1); Cold War (1); war (1); revolution (2);
alliance (1); regime (1); democracy (4); leftist side of
politics (1); radical side of politics (1); right-wing
politics (1); left politics (1); right politics (1); identity
politics (2); job politics (1); social politics (1);
government politics (1); grass-roots politics (1); an
expression and form of public ethics (1); pop culture
1);

(108;

3. ACTIVITY (55; <H11/ M7/ L15/ N22>):

EVENTS (7; <H4 / MO / L2 / N1>): politics (7);

WORK (47; <H7/M7/L13/N20>): politics
(33); political affiliation (1); practice (1); profession
(1); job (1); office (1); field (1); orchestration of power
(2); forum (1); conduct (1); business (1); show business
(2); entertainment branch (1); life (1);

BEHAVIOR (1; <HO/MO0/L0/N1>): politics

D).

CIRCUMSTANCES OF COORDINATION
(279; <HO/ M4/ L10 / N265>):

1. SPHERE (136; <HO / M3 /L6 / N127>):

REALITY (1; <HO/ MO/ LO/ N1>): the real (1);

POLITICS (105; <HO/ M1/ L5/ N99>): politics
(98); public affairs (1); democracy (1); international
politics (1); foreign policy (1); elections (1);
government (1); world leadership (1);

ECONOMICS (9; <HO / MO / LO / N9>): business
(6); industry (1); economics (1); manufacturing (1);

CULTURE (2; <HO0/ MO0/ L0/ N2>): pop culture
(1); entertainment (1);

CIVIL SPHERE (6; <HO/M1/L0/N5>):
community life (1); every bold intention (1); lives (1);
justice (1); race (1); charity (1);

EDUCATION (2;
education (2);

NATURAL SCIENCES 3;
<HO0 /MO / L1/ N2>): global warming (1); science (2);

<HO/M1/LO/N1>):

RELIGION AND HUMANITIES (8;
<HO/ MO/ L0 / N8>): new religious right (1); political
philosophy (1); the Bible (1); religion (4); beliefs (1);

2. PLACE (38; <HO/ M1/ L3/N34>):

TERRITORY IN SPACE ASPECT (19;
<HO/M1/L3/N15>): everywhere (1); the Earth (1);
world (13); space (1); environment (1); where you live
(1); where your heart is (1);

SOCIAL ADMINISTRATIVE UNIT (6;
<HO / MO/ L0/ N6>): country (5); government (1);

AMERICAN SOCIAL ADMINISTRATIVE
UNIT (10; <HO/ MO/ L0 /N10>): America (7); the
United States (1); Louisiana (1); Federal Government
);

EURASIAN / AFRICAN SOCIAL
ADMINISTRATIVE UNIT (3; <HO/ MO0/ L0/ N3>):
Israel (1); Middle East (1); Lebanon (1);

3. OBJECT (55; <HO /MO / L1/ N54>):

3.1. PEOPLE (42; <HO/ MO0/ L1/ N41>):

QUANTITATIVE GROUPING ASPECT (24;
<HO /MO /L1/N23>): society (2); the public (2);
people (10); populace (1); humans (3); audiences (1);
men (2); persons (1); others (2);

SOCIAL CLASS ASPECT (10;
<HO / MO/ L0/ N10>): the rich (3); the poor (2); grass
roots (1); the ignorant (1); the illiterate (1); the
uneducated (1); enemies (1);

RELIGIOUS ASPECT (1; <HO/ MO0/ L0/ N1>):
Christians (1);

COMMON ASPECT (7; <HO/ MO/ L0 /N7>):
we (4); you (1); those (1); everybody (1);

3.2.CIVIL LAW RELATIONS (13;
<HO/ MO/ L0 /N13>): troubles (1); challenges (1);
irrationalities (1); the disastrous (1); the unpalatable
(1); marriage (1); debate (1); wrongs and paltry rights
(1); issues (1); ideas (1); dreams (1); roles (1); smut (1);

4. TIME / CONDITION (50;
<HO /MO /L0 / N50>): for years (1); too long (1); for
the rest of life (1); now (1); today (3); everyday (2);
someday (1); sometimes (1); modern (1); ever (2);
always (7); often (2); in 2018 (1); by 2000 (1); for 50
years (1); in the Internet age (1); the Greatest
Generation (1); the Silent Generation (1); for so long
(1); condition (1); every time (1); in the old days (1);
anymore (1); once in a while (1); new age (1); new time
(2); time (1); advent of television (2); in many cases (1);
choosing (1); in the long run (1); writing (1); side (1);
next elections (1); absence of education (1); past (1);
elections (1); lying (1).

SUBJECT OF COORDINATION (144;
<H8 /M6 /L6 /N124>):

PEOPLE (144; <H8 /M6 / L6 / N124>):

1.POWER HIERARCHY ASPECT (16;

<H2/M1/L2/N11>): Lincoln (1); the Clintons (1);
Bernie Sanders (1); chief executive (1); leader (2);
politician (6); those in power (1); political bedfellows
(1); top (1); bottom (1);

2. POWER RESPONSIBILITY ASPECT (15;
<HO/M2/L2/N11>):

LEGISLATIVE (10; <HO/M2/L2/N6>):
parties (5); factions (1); left (1); right (1); leftists (1);
radicals (1);
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EXECUTIVE (2;
Administration (1); consul (1);

EDUCATION (1; <HO/ MO0/ L0/ N1>): people
of education (1);

JOURNALISM (1; <HO/MO/L0O/N1>): the

<HO/ MO/ L0/ N2>):

media (1);

SERVICE SECTOR (1; <HO/MO0/LO/N1>):
bellhops (1);

3. QUANTITATIVE AND SOCIAL
ORGANIZATION ASPECT (32; <H2/

MO / L1/ N29>): many (1); people (10); the public (1);
group (1); humans (2); men (5); women (4); persons
(2); citizens (1); Americans (2); Europeans (1); groups
(2); tribes (1);

4. AGE ASPECT (2; <H2/MO0/LO/NO>):
children’s children (1); successors (1);

5. SOCIAL CLASS ASPECT 5;
<HO/ MO/ L1/ N4>): the rich (1); the poor (1); black
woman (1); foreigners (1); strangers (1);

6. WILL ASPECT (11; <H1/ M2/ L0/ N8>): the
best among us (1); the unproductive but organized (1);
the productive but unorganized (1); nutcases (1);
martyrs (1); adherents (1); thieves (1); terrorists (1);
the Devil (1); sumbitch (1); liars (1);

7. COMMON ASPECT (63;
<H1/M1/L0/N61>): someone (1); one (1); I (9); we
(16); you (16); he (6); she (1); they (5); everybody (4);
those (2); each to the other (1); who (1).

TOOL OF COORDINATION
<H36 / M28 / L59 / N54>):

POWER SUBJECTS AND ACTIONS (16;
<H3/ M1/ L5/ N7>): politics (7); political means (1);
retreat (1); control (2); power (2); bipartisan consensus
(2); support (1); voting (1);

POWER MONOPOLY (1; <HO /MO0 / L0/ N1>):
domination (1);

NO KEEPING LAWS (1; <HO/ M1/ L0/ NO>):
drugs (1);

(177;

SELF-CRITICISM (1; <HO/MO/LO/N1>):
narcissism (1);
FORCE (7; <HO/M1/L4/N2>): war (3);

menacing (1); rule (1); abuse of power through digital
networks (1); no public discussion (1);

DIPLOMACY (7; <H2 / M2/ L0/ N3>): without
controversy (1); a non-violent way (1); arguments (1);
cooperation (1); consensus (1); declining competition
(2); collaboration (1);

HOSTILITY (7; <HO /M2 /L3 /N2>):
competition (1); vindictiveness (1); no cooperation (1);
no friends (1); division (1); disagreement (1); no
arguments (1);

RESISTANCE (4; <HO/MO/L1/N3>):
revolution as an abrupt change (1); attenuation (1);
struggle (1); fight (1);

INFIRMITY (3; <HO/M1/L2/NO0>): fear (1);
inexperience (1); responsibility without authority (1);

PERSISTENCE (10; <H6/MO/L1/N3>):
courage (2); patience (2); tolerance (1); suffering (1);
optimism (1); carving (1); mauling (1); influence (1);

REASON (11; <H2 / M3/ L1/ N5>): rationalism
(2); choosing words and actions (1); gossip (1); words
and gestures or their absence (1); psychology (1);

choosing (1); making a choice (1); combining reality
and appearance (1); pleasing (1); expedience (1);
understanding (1);

REFORMING (1; <HO0/MO0/L1/NO>):
agreeing on rules and slowly changing them (1);

NO REFORMING (1; <HO/M1/LO/NO>):
failure of political organization or power (1);

MASS MEDIA (6; <H2/MO0/L4/NO0>):
Facebookistan (1); media (1); television (2); objective
journalism (1); journalism (1);

SCIENCE, ECONOMICS AND INDUSTRY (5;
<H1/MO/L2/N2>): science (1); history (1);
technology (1); oil trade (1); money (1);

IDEOLOGY (16; <H1 /M7 /L5/N3>): race (1);
religion (5); no religion (1); ideological polarization
(1); no parties (1); political views (1); conception of
people acting against their own best interests (1);
misogyny (1); Cold War (1); the worst ideas (1); the
best ideas (1); ideology (1);

ART (4;<H3 /MO0 /L1/NO0>): art (1); music (1);
record (1); culture (1);

KEEPING MORALITY v,
<H8/ M6/ L0/ N3>): virtue (1); Jesus (1); emotions
(1); loyalty (1); honesty (1); truth (1); short memory (1);
liking people (1); outgoingness (1); without alienation
(1); trust (1); no money (1); ideas (1); hope (1); joy (1);
kindness (1); lesser evils (1);

NO KEEPING MORALITY (35;
<HO/M2/L22/N11>): bribery (1); favoritism (1);
corruption (4); money (5); finance (1); no rules (1);
without merit (1); no truth (1); separation from
humanity (1); lousy way (1); manipulation (1); doing
whatever you want (1); make-believe (1); step on heads
(1); step over bodies (1); lie (1); no honesty (2); hatreds
(1); sliming (1); manipulation of money (1); forgetting
(1); failure of love (1); no ethics (1); power rather than
truth (1); no shame (1); playing (1); gobbling cash (1);

DOING DUTIES PROPERLY (6;
<H4/M1/L0/N1>):noignoring (1); no verbal abuse
(1); picture rather than words (1); seeking to control
(2); seriousness (1); facts, numbers and results (1);

DOING DUTIES IMPROPERLY (9;
<HO / MO/ L5 / N4>): keeping no promises (2); words
rather than facts, numbers or results (1); diagnosing
incorrectly (1); applying wrong remedies (1); verbal
abuse (1); ignoring facts (1); lack of control (1); caring
improperly (1);

SOCIAL EQUALITY (6; <H4 /MO /LO/N2>):
social justice (1); private sector (1); right for politics
(1); law (1); interdependence (1); race economic
independence (1);

SOCIAL INEQUALITY (3;
<HO/MO/L2/N1>): no right for politics (1); no
independence (1); no political correctness (1).

RESULT OF COORDINATION
<H17/M1/L25/N98>):

1. PURPOSE (76; <H17 / M1/ L19 / N39>):

SOCIAL PROGRESS (34;
<H17/MO0/LO/N17>): peace (4); progress (1);
support (1); military considerations (1); ethical reasons
(1); justice (3); keeping populace alarmed (1); human
evolution (1); accountability for lie (1); people (1);

(141;
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marriage equality (1); prosperity (2); security (2); less
suffering (1); improvement of people’s lives (1);
liberation (1); against imperialism (1); against scarcity
(2); supremacy (1); integrity (1); doing big worthy
things (1); proper social stratification (1); identity (1);
publicly funded elections (1); truth (1); people (2);

PROFIT (42; <HO/M1/L19/N22>): private
advantage (6); self-interest (3); election (1); getting
votes (1); campaign funds (1); profitable reaction (2);
power (4); politics (1); government (3); King of the
Mountain (1); money (4); enriching oneself (1);
robbery (1); business (2); prestige (1); tax cuts (1);
deregulation (1); serving someone’s politics (1);
winning (1); getting things done (1); no religion’s
running country (1); no truth (1); no aging out of
politics (1); corruption (1); no accountability for lie (1);

2. CONSEQUENCE (65; <HO / M0/ L6 / N59>):

2.1. SOCIAL CHANGES (47;
<HO/ MO/ L5/ N42>):

~. life

Result of
“ coordination Y

———
- - —

o -,

¢ Worsening social ’

coordination
~ parameters

COORDINATION

BETTERING SOCIAL LIFE (15;
<HO/ MO/ L0 / N15>): strengthening social units (4);
providing social and political progress (11);

WORSENING SOCIAL LIFE (32;
<HO /MO0 /L5/N27>): weakening social units (6);
providing no social and political progress (26);

2.2. PERSONAL CHANGES (18;
<HO /MO / L1/ N17>): change of human conduct (4);
change of social trust (1); degree of proceeding to goal
(13).

ASSESSMENT
PARAMETERS:

1. HIGH ASSESSMENT (76);

2. MODERATE ASSESSMENT (52);

3. LOW ASSESSMENT (123);

4. NEUTRAL ASSESSMENT (598).

Total: 849 cases of all domain realizations in the
sample.

The defined LSFs are equated to domains in the
hierarchy of the POLITICS concept, which can be
visualized as a matrix model (figures 1-4).
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Figure 1. Matrix model of the POLITICS concept
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Thus, the POLITICS macrostructure is
represented by the COORDINATION profile and the
FORM, CIRCUMSTANCES, SUBJECT, TOOL,
RESULT, ASSESSMENT base. Among all base
macrodomains, a peculiar attention is paid to the
ASSESSMENT unit: within cognitive interpretation
the sample semes have been analyzed as to pragmatic
intention in authors’ utterances, which produced their
positive, moderate, negative or neutral estimation for
corresponding domains [17]. The fact of such
ASSESSMENT laying over other units gives a reason
for regarding it as an auxiliary macrodomain rather than
a separate one.

The frequency of subdomains in the sample
(prominence) allows defining cognitive features that
are considered by Americans as important in terms of
their view on POLITICS. The most prominent units
within the concept microstructure can be briefly
summarized as the following list:

1) FORM OF COORDINATION — ACTIVITY
(55 of 108 — 50.9% of 100%);

2) CIRCUMSTANCES OF COORDINATION -
SPHERE (136 of 279 — 48.7% of 100%);

3) SUBJECT OF COORDINATION - PEOPLE
in COMMON ASPECT (63 of 144 —43.75% of 100%);

4) TOOL OF COORDINATION — NO KEEPING
MORALITY (35 of 177 — 19.8% of 100%);

5) RESULT OF COORDINATION — PROFIT in
PURPOSE, SOCIAL CHANGES in CONSEQUENCE
(42, 47 of 141 — 29.8%, 33.3% of 100%).

These prominent concept features indicate that
Americans usually consider POLITICS in terms of its
actual realization (who and in which sphere performs
political ~duties). On the other hand, this
implementation is mostly viewed to find possible faults

in governing the state, because politics is often misused
to get personal benefits.

Meanwhile, some considerable prominent data are
obtained from the ASSESSMENT domain as well.
Among all 849 cases (100%), 598 subdomains are
valued NEUTRALLY (70.4%), 76 — HIGHLY (9%),
52 - MODERATELY (6.1%), 123 — LOWLY (14.5%).
This says POLITICS is usually analyzed by celebrities
critically to find both advantages and disadvantages in
social coordination. Omitting NEUTRAL
ASSESSMENT (without 598 cases) gives some other
results: 30.3% (HIGH), 20.7% (MODERATE), 49%
(LOW) for all 251 cases. This fact shows critical nature
of POLITICS consideration although a greater attention
is paid to fails in governing strategies.

Apart from general macrostructure assessment,
separate POLITICS subunits are also valued within the
concept microstructure. The most active tendency in
prominence difference from such a perspective is
revealed in the TOOL domain. Among all 177 cases
(100%), its 36 semes-subdomains (20%) are assessed
HIGHLY, 28 (16%) — MODERATELY, 59 (33%) —
LOWLY, 54 (31%) — NEUTRALLY. These figures
show that POLITICS implementation is usually
analyzed pragmatically to detect both more and less
effective tools for public welfare.

Remark: results of prominence within the
POLITICS matrix model differ from those of the
network format [9]. While the former simply singles
out the most important cognitive features for
POLITICS in American mind, the latter further
arranges them by decreasing frequency as zones of the
field cognitive model (in terms of the formula “core —
close — far — extreme periphery”). Therefore, in the
current research the POLITICS cognitive model



.|
[EESY] |

Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #6(58), 2020 71

(obtained via matrix that is modified by prominence) is
not a field one. However, it can be studied in future as
a research prospect.
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UZBEK NATIONAL IDENTITY IN THE PERIOD OF INDEPENDENCE AND ITS HISTORICAL
AND PHILOSOPHICAL ANALYSIS

Abstract. This article focuses on the axiological aspects of the Uzbek national identity and reveals a
philosophical and historical analysis of the role and significance of axiological factors in the manifestation of the
Uzbek identity. It is also devoted to the issues of globalization and the preservation of the Uzbek national identity

on the threshold of the third millennium.
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The third millennium on the threshold of
globalization, which began with a sharp phase of
globalization, the radical social, political and economic
changes that have occurred in the world, has led to a
growing interdependence of different countries,
peoples and cultures. This situation is explained by the
fact that the phenomenon of globalization involves the
formation of new forms and institutions designed to
become regulators of social processes in the 21st
century. While the implementation of socio-economic
reforms in all spheres of life during the period of
independence begins the process of understanding
national identity, studying and researching our rich
spiritual history, on the other hand, the integration of
human development in inverse proportion to the
axiological system of the nation. The study of the
problems they create is also of particular importance.

At a time when a complex process of formation of
national identity is taking place in Uzbekistan, a
constant situation exists in axiological social,
economic, political and cultural institutions, but there
are certain destructive shifts in the attitude of public
consciousness towards science, family, homeland and
national values. This is not the result of the centuries-
old complication of the former trade union policy, but
the desire of society to move towards global peace on
the threshold of a new millennium.

Within the very term “identity,” Western scholars
conducted large-scale systematic research throughout
the twentieth and early twenty-first centuries. 8 In these
studies, identity and values are viewed as the basis for
the organization of a more national state. 7 The
problems of identification, identity, national identity
are one of the least studied issues in the social sciences
and humanities of Uzbekistan. In the Uzbek social
sciences, the term identity is often used as a tradition,
value, national spirituality, although it is often not used
in the context of identity in S. Atamurodov's
"Globalization and the Nation".® In the book "Global
spirituality - the ideological basis of globalization" by

6 Erickson E. Identity: Youth and Crisis. - M .: Flint, MPSI,
Progress, 2006.

Anderson, B. Imagined Communities. Reflections on the
Origin and Spread of Nationalism . — London: Verso, 1983.
Barth, F. Ethnic Groups and Boundaries . — Oslo: Bergen,
1969. Brubaker, R. Ethnicity = without  Groups. —
Cambridge: Harvard University Press, 2002.

a local researcher Sh. Kahhorova, identity is considered
in the sense of national spiritual roots as a mechanism
that connects the nation and global development. The
need to study identity and axiology in relation is
growing at an extremely rapid pace. In the book
"Anthropology of Identity" by Sh.O.Madaeva
theoretical and methodological research of these issues
is carried out, studied under the historical-retrospective
system. °

Historical memory is important in maintaining a
value system in the understanding of national identity.
Because historical memory is an integral part of the
spiritual potential of the nation, created during the
conscious activity, it is a concept that means the level
of the nation's knowledge of the past, its appreciation,
the ability to learn from it.

Historical memory occurs during the conscious
activity of a nation and is passed down from generation
to generation in the process of the rise of its social
consciousness. There will be no future for a nation that
has not been able to preserve its historical memory and
pass it on to the next generation. Because memory is
the most important resource for the future of a nation,
an important source of lessons from past life
experiences. It is this source of resourcefulness that
strengthens national identity. If the historical memory
of each nation is strong, if it has great potential to pass
it from generation to generation, then in its idea the
national spirit will also be strong and retain its
originality.

National identity is manifested in a sense of
belonging to a nation, a systematic understanding of its
history, customs, traditions and values. National
cultural identity is a dynamic historical quality of being
a nation.

In the process of national identification, the
axiological system acts as a unifying force of the
nation, which is clearly felt when the honor, dignity,
dignity of the nation are violated or when the interests
of the nation are violated. In this case, all

7 Gellner, Hrock et al. Nation and nationalism.-M: Progress.
1991.

8 Otamurodov S. Globalization and the Nation, Tashkent: A
New Generation. 2008.

9 Madaeva Sh.O. Anthropology of Identity, -Tashkent:
Nishon Publisher, 2015.


https://ru.wikipedia.org/wiki/%D0%98%D0%B7%D0%B4%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D1%82%D0%B2%D0%BE_%D0%93%D0%B0%D1%80%D0%B2%D0%B0%D1%80%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82%D0%B0
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representatives of the nation, regardless of their
economic status and position, unite on the basis of an
understanding of the common goals and interests facing
the nation.

National identity is reflected in the feelings,
actions, psychology, beliefs of the representatives of
the nation, their attitude to the material and spiritual
values of their nation, their dreams about the fate of the
homeland. That is, the understanding of national
identity is a mental state that is manifested in the minds
of people. Accordingly, it serves as an internal spiritual
force that acts in the protection and development of the
material and spiritual interests of the nation, the nation-
state, and moves and unites the nation in the pursuit of
these goals.

Awareness of national identity is a factor that
mobilizes and organizes the nation in active action in
solving problems in the socio-economic and political,
cultural and educational spheres in the process of
national development.

The axiological system at the heart of national
identity serves not only as the expression or protection
of the interests of the nation in all its forms and
manifestations, but also as a solid foundation for the
existence of the nation. It guarantees that it remains
faithful to the native language, Motherland, traditions,
customs, lifestyle and culture of the nation, does not
leave it under any circumstances and is ready to
sacrifice his life for the independence of the
Motherland. At a time when the world is in turmoil,
every nation should be aware of the influence of various
extremist forces, religious fundamentalism and other
harmful ideas, especially to protect the younger
generation from these alien influences.

Each of the above tools covers the main aspects of
national identity and constitutes its content, but does
not cover all aspects of it. Because the realization of
national identity is such a process that at each stage of
the development of the nation, its content expands and
its importance increases.

National identity is formed as a result of
combining the social orientation of the nation and the
essence of the axiological system, the nation becomes
the main goal and faith of activity.

Although in the history of Uzbek identity the
territorial understanding of the world is connected with
the concept of country, homeland, purpose, Mother
Earth, when people think about existence, in myths,
stories or epics the value of the universe, its infinity,
cosmic and human relations, meaning, content, purpose
and courage , commented on values such as humility,
goodness, loyalty, patriotism, and even deified some of
them.

Although ancient stone inscriptions date back to
the 8th century BC, they reflect ideas, lifestyles, dreams
and aspirations, values and traditions, socio-political
and philosophical and moral values of the three-
thousand-year history of our people, religious, artistic
views, historical and spiritual memory. The
philosophical-historical analysis of the problem of values

! Fayzullaev A.F. The scientific creation of Mukhammad al-
Khorazmi.-T.: Fan. 1983

is based on the ancient tales, legends, myths, stories, epics
created on our soil, that is, on the examples of folklore. It
is known that in the pre-Islamic period, i.e before the
Arab conquest, there were Zoroastrianism, Buddhism,
Christianity and Monism in Central Asia, the most
widespread of which was Zoroastrianism. According to
the Avesta scholar Oldenburg, ... Zoroastrianism is the
most rational religion among the religions of the past,
which attached great importance to the well-being of man
on earth”. The founder of this religion was Zoroaster,
during the period when he lived and wrote the book
"Avesto", the main part of the population in Central
Asia began to move to sedentary life, farming and
handicrafts, increasing attention to nomadic
pastoralism. These social changes in the lives of the
peoples of our country required the renewal of the
ideology that hindered its development, the
implementation of religious reforms that could meet the
requirements of a new society. This reform demand is
reflected in the Avesto. Moreover, this period laid the
groundwork for the emergence of identification
features in the minds of people.

Since the Awvesto is the sacred book of
Zoroastrianism, it reflects the system of values of this
religion. At the same time, the book emphasizes universal
values, their importance for human spirituality and
practical activity. In the play, such qualities as goodness,
perfection, kindness, humanity are shown through the
image of Ahuramazda. According to one of the authors
of the book, Zarathustra (Zoroaster), people should
follow the forces of good, light, distinguish good from
evil, justice from injustice, and be on the side of
Ahuramazda throughout their lives. Man's value in this
process is reflected in the fact that he is not indifferent in
the struggle for the victory of good, in his way of life, in
his spiritual image, in his social activity.

At the same time, during the spread of Islam in our
country and the Arab revolution, many national values
became syncretic with Islam. Beruni gave information
about this in his book "Monuments of the ancient
people”. It should also be noted that the values of our
country's civilization have undoubtedly had a
significant impact on the development of culture in the
Arab world. Thinkers such as Khorezmi, Farobi, Beruni,
Ibn Sino, Ulugbek, al-Bukhari, al-Termizi, Kubro,
Ahmad Yassavi, Nagshband, Lutfi, Navoi. The influence
of not only Islam, but also the culture and values of our
civilization on the development of such people as Babur,
Bedil, Mashrab is incomparable. In the period after the
introduction of Islam in our country, civil wars were
relatively eradicated, and social life was relatively
stable. This period of relative stability opened up
opportunities  for  cultural  development, the
advancement of science and literature. One of the great
thinkers of that time, Mukhammad al-Khorazmi, had a
great position in the House of Wisdom, founded by the
Caliph al-Ma'mun. The ideas he put forward explain the
universal aspects of values.! The views of Abu Nasr al-
Farabi (873-959), who played an important role in the
history of Eastern culture, can be clearly seen in the
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teachings of Madinah al-Fazila. As an encyclopedic
scholar, in the teachings of Farobi, the lofty ideas, fair
social relations, explained the general system of
spiritual and moral values that emerged in the decisive
period. Farobi emphasizes that in such a society, religious
values also have a certain importance, but in it the
representatives of kalam  (theology) and figd
(jurisprudence) govern the areas responsible for the
spiritual and moral development of people, and the main
areas of social relations are governed by philosophers. The
thinker was one of the first Eastern philosophers to
consider human, social, and scientific values as one of
the main themes of philosophical knowledge at a time
when religious views were of paramount importance in
the ideological field.

The ideas of Abu Nars Farobi were developed in
the teachings of Alisher Navoi, a scholar of medieval
Eastern philosophy. According to him, in the
pantheistic understanding of the world, man emerged
as the highest value.

In the Jadid national democratic doctrine, the main
aspects of national identity and axiology were the
preservation of the nation, and for this purpose the
promotion of the ideal of science, education,
enlightenment as a value in society. While presenting
ideas that preserve national unity and society through
progressive thought and teaching, the Jadids sought to
dispel stereotypes that were ingrained in the minds of
the people and to change the culture of thinking in order
to preserve the nation as a concept of value.

In today’s era of high development, no country can
stay out of the overall integration process. Each state
develops in cooperation with other states. After all,
development is impossible without international
relations. Because for many centuries, the countries of
the world have enriched each other on a global scale.

In general, however, there is a growing desire to
show or maintain a nationality that embodies states
such as the understanding of the identity of a people and
a nation, the differentiation or identification of oneself
from others. Naturally, the Uzbek people and its
identity are undergoing certain changes in the
information society and the globalized world.

In conclusion, a synergetic process of Uzbek
identity is taking place in determining the laws of
reciprocity of globalization and axiological principles.
In it, customs, traditions, ceremonies, holidays play a
special role as a factor of preserving identity in the
national consciousness.
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