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MPOI'PAMMHBI MOHUTOPUHT IP-KOJEPA HA OCHOBE MUKPOKOMIIBIOTEPA
RASPBERRY PI

Aunomayus: Jlannas cmames paccmampuedaemcs —cucmema MoHumopunea IP-xodepa Ha ocHose
Mmuxpokomnwviomepa Raspberry Pi. Boiaenaomcs 603MOANCHOCHU OPMUPOSAHUSL U NOTYUEHUS OMBEMHOU PeaKyuu
Ha onpedenennvle coobwenus Telegram-6oma 0nsi MoHumopunea Koppekmuou pabomut IP-kooepa.

Knroueswie cnosa: |\P-xooep, muxpoxomnviomep, Telegram-6om, Raspberry Pi, npoepammnbiii koo, Node.js.

Benenue cucrem. HezaBucumo ot miaaropmel, 4aT-00T — 3TO
B MOCIIEHUE TOJIBI MO/IABIISIFOIICE NPUKJIJHAS TMPOrpaMMa, C TOMOIIBI KOTOPO#
OOJIBIIMHCTBO KOMITAHUN M OpraHu3aluii MMErT nojy4as uHPOPMAIMIO OT MOJIb30BATENS, MOIYYaeT
CHCTEMY TEXHUYECKOH MOIICPIKKHU B BUJIE PA3IIUIHBIX KOPPEKTHBIE, JIOTHYECKA 0OOCHOBAHHBIC OTBETHI.
nmporpaMM-00ToB. Takne MporpamMMbI-O0TBI UMEIOT Pa3zHoOBUIHOCTHIO 4aT-00TOB SIBJISTFOTCSI
OTPOMHOE 3HA4YEHHE B BHIMOJIHEHUH OJHOOOpA3HON 1 Telegram-6orel.  Mx  cyTh  3aKio4aercs B
MOBTOpsieMON pabOTHl C MaKCHMAaJIbHO BO3MOXKHOM BO3MOXKHOCTH ~ (DOPMHPOBaHUST ¥ IOJNyYCHUS
CKOPOCTBHIO. OTBETHOW peaklUK Ha OIpe/ICICHHbIC COOOIIECHHS OT
HmeHHO 4ar-00TBI CIIOCOOHBI K PELICHUIO nojp3oBareneil. Otu Bo3MoxkHocTH Telegram-0ora,
CaMbIX pa3HOOOpa3HBIX 331a4 — OT MPEJOCTABICHUS HEOOXOAMMBIE sl MOHHMTOPHMHTA  KOPPEKTHOM
MEIUIMHCKONH KOHCYJbTAllMM /0 MOHHUTOPHHIA pabotsl IP-konepa Ha OCHOBE MHKPOKOMIIBIOTEpA
CHEIUATM3UPOBAHHBIX MPUKIAIHBIX PEIICHUH, OT Raspberry Pi, sBistoTcst mpeIMeToM paccMOTPEHUS
pacno3HaBaHUsl HMOIMH JO PELICHUS CIIOMKHBIX JITAHHOU CTaThH.
KOHCAJITUHTOBBIX 3a1a4 B CIyx0aX MOJIEPKKH Hust peanu3anuu MOHHUTOpPHUHTA ObLT
KJIMEHTOOPUEHTUPOBAHHBIX UH()OPMALUOHHBIX ucronp3oBad  sa3pik  Nodejs —  mporpammHast
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miargopmMa Ha ABWKKE V8, KOTOPBIH TpaHCIUPYET
JavaScript-kon B MammHHBIA. B CcBSI3KH BMecTe ¢
Telegram API Bot.

Node.js yacto ucmons3yercs kak back-end s3p1x
[IPOTPaMMUPOBAHUs, BBIINOIHAA POJIb CEPBEPA, HO
UMEETC  BO3MOXKHOCTh  pa3pabOTKH  OKOHHBIX
JIECKTOITHBIX MPHUIOKCHUN npu TTOMOIIH
crienuaibHbIX mardopma, Hanpumep, NW.js, AppJS
w Electron. U3 cnenmdukanmuyn MOXHO OTMETHTH
BO3MOXXHOCTh HCIONb30BaTh si3bik  Node.js s
pa3paboTku mpuiaoKeHHid B chepe «HHTepHETa
Bereih» (Internet of Things, [oT). B mocnennee Bpems
MBI BCE 4Yalle BCTpedaeMcs C CMapT-Opacieramu,
KOJIOHKaMH W JIO00H APyroil «yMHOW» TEXHUKOM,
KOTOpasi B TECOPUH MOXKET OBITh 3alIpOrpaMMHUpPOBaHa
Ha Node.js. Uctopust Node.js Haganach ¢ pa3paboTKu

HOBOTO JavaScript-nBmwkka V8 B TaTCKOM OTACIEHUN
kommnanun Google. Bexymwmii paspaborunk Lars Bak
BBIICIAI OCHOBHBIC MPOOJIEMBI, KOTOPBIC TOKHBI
OBLIH PEIICHBI B JIBHIKKE, 9TO MPOU3BOAUTEIBHOCTD U
Macurabupyemoctb. [lepast naboparopHast Bepcust
O6bita ToToBa 3 wmioas 2008 roma, a mo3ke OBLT
npeacTaBieH  nepBelii  Opay3zep Chromium B
Ty OMYHBIN PeNTu3 KOTOPOTO BXOIHIT HOBBIH JBIKOK.

Telegram APl Bot — »3To mnporpaMMHBIiI
uatepdeiic,  MO3BONAIOIIKI  MPOrpaMMHUPOBATH
cobctBeHHOTO O0Ta.API BKITFOUaeT B cebs 00BEKTHI U
KOMaH/Ibl, TpeJHa3HAuYCHHbIC /I  YCTAHOBKH
moseneHust 6ora Telegram. Mcmone3ys mHTEpdeiic,
Bbl MOXKETE CO3/1aBaTh COOCTBEHHBIC MPOrPaMMHbIC
KOJIbI, KOTOpBIC TIpH 3amycke B Telegram HaunHAOT
paboTath KaK OOTHI.

Coobimenne)
Janpoc obHORACHHI

CmaprdoHsl

Coobmenne

™

IMnanmerst Har

F 3

Kominetotepst

API

Oorornennd ot API

Pucynok 1 — IIpunuun padotsl yaT-00Ta Ha miatgopme Telegram

Kax BuIHO Ha NPUBEIECHHOM HUXXE PUCYHKE 2,
peructpaius 6ota B Telegram mpoucxomuT dyepes
nosp3oBarens BotFather, xoTopelii Takke sBnsercs
00TOM, TIO3BOJSIIOLIMM  OCYWIECTBIISITH y4eT H
HACTPOWKY TOJIb30BaTeNbckux OoToB. BotFather
MO3BOJISICT 33JaTh MMS HamieMy OOTy, CIenaTh €ero
ONHCaHWe, W300paKEHHEe M  CIMCOK KOMAaHJ,
JOCTYMHBIX Tosb30BaTensM. Hamm cosnmarorcss u

peamu3yroTcs 2 KOMaHJBI, KOTOpbIe TpPEOYIOT
otrBeTHOW peakuuu. [Ipu Habope KomaHb! /Start M
BUAMM Bo3MoxkHocTH BotFather. C momomsio 3tux
KOMaH]T MOXKHO CO3/1aBaTh, YIPABIATh CBOUM OOTOM.

IMpu co3ganuu 06OTa BBIIACTCS CHEIMATBHBINA
KJII0Y, HEOOXOMMMBIM IJIA CBSI3M IIOJIB30BAaTENEl ¢
0OTOM W OpraHHM3alid WX B3aUMOJACHCTBHS. JTOT
KJIFOY JUTS KXKJ0Tr0 00Ta YHUKAIIBHBIM.
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BotFather

What can this bot do?

BotFather is the one bot to rule them all. Use it to create new
accounts and ma

Contact

rt if you hawve guestions about the Bot API.

November 11, 2019

elp you create and mar
the Bot API, plea

You can control me by sending these commands:

t- create a new bot
dit your bots [beta]

Edit Bots

ot description
e bot about info

Pucynok 2 — Yat ¢ noas3oBaresem BotFather B Telegram

Ha mnpuBeneHHOM HMXe pPHUCYHKE. 3 MOXXHO
YBHJIETH, YTO, OTIPABIISAS KOMaHIy /newbot, Hy>KHO B
OTBET BBeCTH UM 00Ta W €ro HHUKHEHMa, II0
KOTOpOMY OH OyzmeT uAeHTHPHIHPOBaThCI. B
JlalbHEWIIEM BCE HACTPOMKH, KpPOME HUKHENHMA,

MOJKHO Oy/ieT MoMeHATh. [Ipn HeoOXOAMMOCTH TaKKe
MOXXHO TIOJYyYUTh HOBBI YHUKaJdbHBIA Kito4. [lo
aHAJIOTHUH CO3JJACTCSl BTOPOU TaKOM ke 00T, TOIBKO C
IPYTAM IMEHEM.

3 new bot. How are we going to call it? Pleas

r bot.

RPitcd

Pucynok 3. — Yat ¢ nosnn3oBatesnem BotFather pus perucrpauuu 6ora

B wrore, xak BHJHO Ha INPHUBEICHHOM HHXKE
pucyHke 4, pu BBOjIe KOMaH bl /MYybots nosBisiercs
2 6ora. Ilpu BRIOOpE KaXIOTO M3 HUX MOSBISIOTCS

JOIIOJIHUTCIIBHBIC HaCTpOﬁKH B BUIC OIIKMCaHUA,
YCTAHOBKHU aBaTapKn U HACTPOCK IMPUBATHOCTHU.
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Ch ot from the list b

@RPiled.

@RPiZdcd:

Pucynok 4 — yat B Telegram ¢ Bbi6opoM 60TOB

Crieyrorum 1marom, mocie coszaanus telegram-
bora, TpeOyeTcs  yCTaHOBHTh  OHOJIMOTEKH,
HEoOXOANMBIE IS CBSI3U MTpOorpaMMHOro koaa u API-
¢byukupit telegram’a. {ias paboTsl yCTaHABIUBACTCS
CIICIYIONIHHA psiJi ONOITHOTEK:

- types — ar0
KoMITWIMpyemsiii B JavaScript;

— debug — Momyne morrepa s OTIAOKH H
JIETEKTHPOBAHUS OIINOOK;

— esm — 3arpy34nk Moxyiei JavaScript’os;

—Ms — 6ubamoTeKa st MpeoOpa3oBaHuUs CTPOKH
(ly, 2.5hrs 1 T.11.) B MIUDTHCEKYH/IBI;

— node-fetch — GuGmroreka mis paboOTHI ¢
3anpocamu 1 orBetamu HTTP;

— node-os-utils — wmomyns, cobuparomuii
cratuctuky u3 OC (quck, Tpaduk, mporeccop);

— sandwitch-stream — OubanoTeka A
MPOCIIyIINBaHuE Pa3HBIX poTokonos, HTTP, TCP;

— spawn-sync — OwubOmuoTeKka JUIl YTEHHSA
3anyrieHHbIx nporeccos (IceCast, liquidsoap);

— telegraf — OubGmuorexa API-QyHkImit s
cBs3H ¢ telegram'om;

— telegram-typings — Momysib Ui OTIpaBKH
JaHHbIX B telegram.

CKpI/IHTOBHﬁ S3BIK,

ITocne ycraHOBKHM OHOIHMOTEK HEOOXOAUMO
MEepeTH K HAMKMCAaHWI0 KOAA, TO €CTh OOY4EHHIO
Hamero 00Ta KaKMM-TO KOMaHJaM, WM U3MEHEHUSIM
pabouell cucteMbl B 3aBUCUMOCTH OT KOPPEKTHBIX
YCIOBUI W TOJyYeHHs Ha 3TO MOMEHTAIbHOU
pEaKIum.

C 3TOH LEeJIbIO HCIOJIb3YETCS KOJ,
nporpammupoBanus Node.js. B Node.js cymectByer
BO3MOXXHOCTh B3aUMOJICHCTBOBATh C YCTPOHCTBaAMH
BBOJIa-BBIBO/IA uepe3 cBoi API, Hanmcanusbiii Ha C++,
HCIOJH30BaTh CTOPOHHHE OWOIMOTEKH, CO3JaHHEIC
IIPU TIOMOILX DPa3HBIX A3BIKOB IIPOTrpaMMHUPOBAHUA,
BBI3bIBas UX U3 JavaScript-koza.

Ha pucynke 5 uzoOpaxkena (yHKIMOHAIbHAS
Oyok-cxema Juis MOHMTOpHHTa |P-KOzepa Ha OcHOBe
MHKpOKOMIbIOTepa Raspberry. B nauame 3amycka
ckpunrta Tpebyercss HacTpouth telegram-uar mms
pabotsl GortoB. [locme HacTpoiiku HeoOXoaUMO
BBECTU [IaHHBIE KaXKIOro 0O0Ta, Ha KaXIOM W3
kommbioTepoB RPi. Tarxke HEOOXOIUMO BBECTH
token, kOTOpBIfi BBIOABANCSA MPHU PETUCTPALUH U
chatld. B artot token GymyT OTIIpaBIsATHCS TaHHBIE, &
TaKXKe C ero MOMOIIbI0 OYAET MPOU3BOJUTHCS CBSI3b
MexIy cuctemoii u Telegram.
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Cnucok moayne

Beog,
AaHHbIX

Cnucok
CKpUNTOB

MopKntoyeHHne
moaynen ana
cBA3M C
telegram

3anyck
CKpMnTOB

node-fetch

node-os-utils

sandwitch-
stream

telegraf

telegram-
typings

UHunumanmsauma
ETTY

PucyHnok 5 — ®yHKkuuoHaIbHasA 0JI0K-CXeMa ycTpoiicTBa s MOHUTOpPUHTa IP-koaepa Ha ocHOBe
MHKpoKoMnboTepa Raspberry Pi.

s obvena wuH(poOpMalelr HE0OXOAUMO
HOAKIIOYUTh MOAYJIH, C IIOMOLIBIO KOTOPBIX MOXKHO
HOJIy4aTh yBEJAOMJICHHE O COCTOSHHU CHCTEMBI,
3axBaTe 3ByKa W KOHTpPOJIe paboThl yCTPOiCTRA.

INocne 3amycka Moxyneil HEOOXOAUMO HAIIMCATh
KOJ, C TOMOIIBI0 KOTOPOTrO OYIYT BBIMOIHATHCS
3aj1a4u, MOCTAaBJICHHBIC B HEM. [IporpaMMHbIH GJIOK
OyzmeT cocTosITh M3 5 NMpOTrpaMMHBIX sdeek: index,
notify, record, status, vic.

[Iporpammuelii 610k ¢ HazBaHueM Index
cobupaer 0000mIEeHHYI0 HH()OPMAIMIO W SBISETCS
CBSIBYIOIIMM 3BEHOM Mexny Gmokamu notify, record,
status, vic u telegram'om.

CnenyromuMm  O0koM  siisercs  notify. B
JaHHOM OJIOKEe MPOMCXOIMT KOHTPONIb W OTHpaBKa
uH(OpPMaNUK B cilydae OTKIOHEHHs OT uueana. To
€CTh, €CIIH MPOUCXOJUT OCTAHOBKA MPOTPAMMHOTO
CepBHCa, C MOMOIIBI0 KOTOPOrO HIET BEHIaHHE B
Icecast, vlc, liquidsoap, B Relegram mpuzer

yBenoMIieHHe, 00 OOHapy>KEeHWU MpoOJIeMbl Ha
KakoM-TO H3 OyiokoB. Takoe yBemomuieHue Oyner
NpUCBUIATBCS 110 TeX TMOop, TMoKa He Oyner
OCTaHOBIICHO KomaHjgoi B yar /stopalert. Ecmu
omuOka OymeT WCIOpaBieHa, TO B Yar OymeT
OTIpaBiieHa KOMaHJa OT 00Ta - noOKIOYeHUe No
telnet soccmanosneno.

Bnok record, HUCIIOJIB3YEeTCS JUIL KOHTPOJIA M
MOHUTOPUHTA OTHPABISIEMOTO0 M MOJY4aeMOro
curHana. [TpuHIUn paboThl 3aKITIOYAETCS B «3aXBATE»
TPAHCIUPYEMOI0 CHUTHAla, IepeJaBaeMoro yepes
3BYKOBBIC KapThl. 3allMCh CUTHAjJa HPOUCXOJUT B
Te4eHHe 5 CEKyH]I ¥ OTIpaBIIseTcs B telegram B Bujie
rosiocoBoro cooOmenuss. C MOMOINBIO JaHHBIH
KOMaH/Ibl MOXXHO OTCIIe)KMBaTh, Ha KaKOM OJTare
MPOMCXOMUT TmpobjieMa ¢ Tepenadeld 3Byka U
OTCJIC)KUBATh €r0 HAJMYHE.

Brmok  status mpencraBmsier  cobodt  cOop
0600ménnol uHbOpManuu o pabore RPi. Ilpu
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BBEJICHUM KOMaHJbI /Status B 4at 0OT OTmpaBisieT
KOMaHIy O TEKyNleM COCTOSHHM  CHCTEMBI,
TeMIepaType Ipoleccopa, IMPOAODKHTEILHOCTH
paboTHI X0CTa, OTHPaBKe MTAKETOB HHTEPHET-TpaduKa.

IMocnenuuit 610K TpeAcTaBIIeT COOOW CKPUNIT
vlc, orrocsammiics Tonbko k RPi2. Tak xak Bemanue
npoucxomut uepe3 npourpeiBarens VLC, Tpedyercs
€TI0 KOHTPOJIb Ha HAJIMYUEC NNPOUTPBIBAHUA KOHTCHTA.
st aTOrO cozmaeTcs Ko, KOTOPBIM OTCIEKUBAET 110
telnet mpoTokony omubku 1 otnpaeisier B Telegram
uepe3 6110k Notify. B ciyuae oOHapyxeHHs mpobiem
B  Omokax, B uvare Telegram  mosiBuTCS
COOTBETCTBYIOIIEE YBEIOMIICHHE.

Ecan Bce On0KM (YHKUMOHHPYIOT KOPPEKTHO,
TO (YHKUMOHATBHAs OJIOK-CXeMa IPOrpaMMHOIO
obecnieuenns st MoHUTOpHHTA |P-KOZEpa Ha OCHOBE
MHUKpoKoMmITbIoTepa Raspberry Pi moxer cumtaThes
3aKOHYEHHBIM BapHaHTOM PabOThI CKPHIITA.

Ha ocHOBaHMM BBIIIEU3JIOKEHHOTO MOXKHO
C/IeNaTh CIIEIYIOLIHE BHIBOIbI:

— MOHHUTOPHHT KOpPpeKTHOH paboTel IP-komepa
HA OCHOBe MHKpokommbioTepa Raspberry Pi
ocymecTBisiercs: ¢ nomompio Telegram-6oTa wepes
BBeleHHE Tmoib3oBarens  BotFather; xomanmsr
/mybots, BbIOOpa  IOTONHHUTEIBHBIX  HACTPOEK
ONHMCAHUs, YCTAHOBKM aBaTapku M  HAacTPOEK
MIPUBATHOCTH, YCTAHOBKU OMOIMOTEK, HEOOXOIUMBIX
JUIsL CBSI3W mporpammHoro koxa u APl-gyHkimii
telegram’a;

— s 3allycKa CKpUITa TpeOyeTcs HacTPOUThH
telegram-uat, BBECTH Ha KaKJOM H3 KOMIIBIOTEPOB
RPi nannsie 6ota, token u chatld; 3aTem cozgars 6110k
CKPHIITOB, COCTOSIIIMM W3 MPOTPAMMHBIX STUECK,
obecrieunBaonMX cOOp, KOHTPOJIb, OTIPAaBKY H
MOHHUTOPHHT  OTHPABISEMOTO W  IOJIY4aeMOro
CHUTHaja, TEKYIIETO COCTOSIHHSA CHCTEMBI,
TEMIIEpaTypbl  MPOIECCOPa, MPOJOKUTEIBHOCTH
paboThl  XOCTa, TMAKEeTOB  HMHTEepHET-Tpaduka,
OTCNIe)KMBaHWE OHIMOOK W YBEAOMIICHHE O HHX;
KOppeKTHOe  (DYHKIMOHMPOBAaHHE BCeX OJIOKOB
CBUJIETEJIBCTBYET O 3aBepIICHUH pabOThI CKPUIITA.

Hayunoe uccneoosanue nposedeno nod pykoeoocmeom I'auxo I'ennadus Anexceesuua, npopekmopa no
yueonoit pabome, I'poonenckozo I'ocyoapcmeennozo ynusepcumema umenu fAuku Kynanot.
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Introduction

The concept of a nominative unit requires one of
the topical issues on the research agenda in the field
of modern development of linguistics. Indeed, the
nominative meaning of language units is extremely
important in the formation of the communicative
process. We observe this primarily in the nominative
meaning of the word, because this unit of language is
distinguished not only by its meaning, but also by the
fact that it itself provides the nominative expression of
large units.

Indeed, the nominative meaning of persistence
quotes and phraseological expressions that are
considered units of language and even the unit of
speech - the nominative sign of a sentence - is also
expressed through words. In other words, the semantic
value of a sentence arises from the synthesis of words
that make up its component (building material). Of
course, phraseological expressions in the form of
speech are an exception.

It should also be noted that speech is always
predictive in nature, since it expresses an attitude
towards reality. Even sentences consisting of a single
word are no exception. But predicative and
nominative meanings cannot coexist. As if the
predicative case focuses on the reaction to reality, the
nominative meaning has nothing to do with it. In this
regard, the phenomenon of predicative and
nominative can be called the opposite. These

Doi: &Gos¥f https://dx.doi.org/10.15863/TAS.2020.04.84.53

phenomena can only be connected through the
concept of proposition, which requires a semantic
invariant. As a matter of fact, a proposition has the
same meaning both for the general syntactic structure
of a sentence and for transforms formed within the
framework of the phenomenon of nominalization.
Since we interpret the proposition in the style of the
semantic structure of the sentence, it is undoubted that
both the phenomenon of predicativity and the
phenomenon of nominative can be reproduced under
its influence. According to N.Yu.Shvedova, in the
grammatical aspect of the formation of the sentence,
its semantic structure is also important. This, in turn,
indicates that the phenomena of predicativity and
nominative have a certain relationship. But we should
not understand this, that it has an absolute character.
Since, if we consider a deeper approach to describing
the issue, we will see that the phenomenon of
nominativity is far from a reaction to reality.
Therefore, phrases are usually called nominative
meanings. We usually study a word as a nominative
unit, since it (except for non-independent words)
serves to denote objects and events in reality. But in
this process, the nominative meaning expressed
through the word may not always have the same status
following its internal capabilities. We see that in some
words the nominative sign gives its objective
expression, and in some words, there are nominative
signs associated with the meanings of an event or
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situation. In some words, such as auxiliary and
conjunctions, the nominative sign is not noticeable.
However, this does not mean that a similar situation is
observed in all auxiliary words. Evidence of our
opinion can be seen in auxiliary verbs: started
speaking, finished reading, kept speaking, etc. In this
case, the verbs speaking, reading, which have an
auxiliary position, do not require explanation, since
they have a nominative sign following their internal
characteristics.

In general, the word stands in the main (central)
place among nominative units. This feature of the
word has a non-changing character, both when
appearing in the vocabulary of the language, and when
performing the function of phrases and components of
speech. In particular, simple words differ in that they
express an integral (global) nominative meaning.
However, the nominative meaning expressed by word
combinations resulting from the interaction of words,
in contrast to simple words, becomes complex due to
the confusion of more than one nominative meaning.
The nominative meaning formed in this situation will
have additional features. For example: 6oxbuwoti cmon
(a big table), a clean room, xusuxapau xkumo6 (an
interesting book).

Despite the fact that these examples are taken
from different languages, we see that phrases are
complex nominative units. In this case, we observe the
complexity of nominative meaning, when the sign of
the table is big, sign of the room is clean and a sign of
the book is interesting. But it is worth noting that in
phraseological units that denote word combinations,
the expression of the nominative meaning is
indivisible, that is, it has a global character. The main
reason for this is that the semantic components of
phraseological units do not consist of a synthesis of
their meanings: A plain dealer, sinister motives, etc.
The expression of the nominative meaning of
phraseological units in the form of such a phrase has a
permanent character because they exist in the
language in a ready-made form. But this opinion
cannot be drawn about the fact that free phrases mean
the expression of a nominative meaning. The main
reason is that they are formed in speech and each time
they receive the status of a nominative unit only in this
process.

The concept of “process”, which is mentioned
above as a free phrase, plays an important role in
realizing the nominative meaning of a unit of speech.
In other words, a sentence is also formed in speech and
in this process, a nominative meaning arises. But there
are other aspects of the sentence, in contrast to
phrases, which we primarily see in the signs of
communicativeness  and  predicativity.  The
communicative function of a sentence is related to its
actual use in speech because any sentence must have
a certain communicative function for its practical

application. The phenomenon of predicativity means
the relation to the reality of the message that is
transmitted through the sentence. In this respect, the
phenomena of communication and predicativity are
inextricably linked.

The phenomenon of nominativity also has a
connection with these two aspects of the sentence.
However, this relationship is not the same for both
communicative and predicative phenomena. The
connection of nominativity with the phenomenon of
communicativeness is much less, because in the
process of the communicative function of the sentence
and its execution, the phenomenon of nominativity
becomes secondary. In fact, during the
communication period, we do not use the nominative
meaning of the sentence, but its overall semantic
value. However the direction of the predicative
phenomenon is different. This phenomenon is much
closer to a nominative phenomenon than to a
communicative phenomenon. The main reason for
this is that the denotation of nominativity, expressed
through speech, is not a subject, but a whole situation.
This, in turn, indicates that there is a certain
relationship between nominativity and predicativity.
In addition, predicativity is inextricably linked to the
concept of proposition (the meaning of a message
expressed in a sentence). Since there is a concept of a
proposition, it is natural that there is a predicative
phenomenon in it. However, it cannot be concluded
that predicativity is a factor that creates the
phenomenon of a proposition. Since the phenomenon
of a proposition can be the basis for the formation of
predicativity, but not vice versa.

It should also be noted that the opinions
expressed by linguists regarding the phenomenon of

proposition still  do not coincide. While
N.D.Arutyunova interprets the proposition as
semantically invariant, some linguists

(G.N.Manaenko) argue that this status is more of a
nominative phenomenon than a proposition. In our
opinion, it is appropriate to consider nominativity as
an invariant character rather than a proposition.
Because the concept of nominativity can serve as the
basis for the formation of the semantic meaning of a
particular sentence, and the concept of a proposition -
a real one in the process in which we can perceive the
semantic perception of the sentence structure after the
complete formation of the syntactic form of the
sentence.

In general, in our modern linguistics, the
question of the relationship between the concepts of
communicative, predicative and nominative remains
ambiguous. Of course, each of these concepts has
served as the basis for several monographic studies.
But in the research chapter on the level of connections
between them, riddle situations are still visible.
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Introduction

The progressive development of international
contacts and relations in politics, economy, culture
and alternative areas determines the consistent
orientation of contemporary ways of teaching foreign
languages to the real conditions of communication.
the desire for communicative ability, because the
consequence of learning, involves not solely the
possession of acceptable foreign-language technology
(i.e., the flexibility to speak in an exceedingly foreign
language, ability of students), however additionally
the assimilation of huge non-linguistic data necessary
for adequate learning and understanding, as a result of
the latter is unachievable while not the relative
equality of the fundamental data of students
concerning the encircling reality. The noticeable
distinction within the stock of this data among
speakers of wvarious languages is principally
determined by the various material and religious
conditions of the various peoples and countries, the
peculiarities of their history, culture, socio-political
system etc. Thus, the conclusion concerning the
requirement to understand thorough the specifics of
the country (countries) of the studied language and so
the requirement for a country-specific approach united
of the most principles of teaching foreign languages
has become typically recognized.

Acquaintance with the culture of the country of
the language being studied has been one of the main

Doi: éos¥ef hitps://dx.doi.org/10.15863/TAS.2020.04.84.54

tasks since antiquity. Teaching classical languages as
an interpretation of religious texts cannot be
conceived without cultural commentary. In the
teaching of living languages since the end of the XIV
century, the first place along with oral speech is put
forward to familiarize with the realities of the country
of the language being studied. This was especially
characteristic of the German linguistic-didactic
school. In our country, various information about a
particular country, taught in the process of language
learning (or in connection with language learning), is
called country studies, in Germany — kulturkunde, in
American educational institutions there are courses of
language and territories (language and area), in the
French methodological school there is the concept of
“language and civilization” (langue et civilisation).
English colleagues use the theory of “linguocultural
studies”.

The temporary state educational standard among
the goals of teaching foreign languages at the basic
level includes the education of “students with a
positive attitude to the foreign language and culture of
the people who speak this language. Education by
means of a foreign language involves knowledge of
the culture, history, realities and traditions of the
country of the language being studied (linguistics,
country studies). It includes students in the dialectic of
cultures, in the development of universal culture, in
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the awareness of the role of spoken language and
culture in the mirror of the culture of another people.”

Addressing the problem of learning language
and culture at the same time is not accidental, as it
allows to successfully combine elements of country
studies with language phenomena that act not only as
a means of communication, but also as a way to
familiarize students with a new reality for them.
According to N.A.Salonovich, this approach to
teaching a foreign language at higher educational
establishments in many ways provides not only a more
effective solution to practical, general, developmental
and educational tasks, but also contains huge
opportunities to challenge and further maintain the
motivation of teaching.

There are two approaches to teaching culture in
the process of learning foreign languages: social
science and philosophy. The first approach is based on
the discipline traditionally associated with the study of
any foreign language. Country studies is understood
as a comprehensive academic discipline that includes
a variety of information about the country of the
language being studied. In contrast to the basic
sciences on which it is based, country studies includes
a variety of information of a fragmentary nature and is
defined as a discipline in the system of geographical
sciences that deals with the complex study of
materials, countries, and large areas.

The theories of “linguo-country studies”
emphasize that this direction combines, on the one
hand, language learning, and on the other — gives
certain information about the country of the language
being studied. Since the main object is not the country,
but the background knowledge of native speakers, in
a generalized form, their culture, it would be correct
to talk about “cultural studies”. However, the term
“linguo-country studies” is already firmly established
in the practice of teaching foreign languages and,
perhaps, it should be abandoned. However, we must
clearly understand the difference between traditional
country studies and linguo-country studies. If country
studies is a social discipline, in whatever language it
would not be taught, then linguo-country studies is a
philological discipline, largely taught not separately
as a subject, but in classes on the practice of language
in the process of working on the semantics of a
language unit, with the philological approach it is
possible to set two different tasks:

1. Extracting cultural information from a
language unit. In this case, culture comes to the fore
as the main task of learning. This method has been the
dominant method of teaching English as a foreign
language for some time.

2. Learning to perceive or teach a language unit
against the background of an image similar to what is
present in the mind of a native speaker of a language
and culture.

The image on which the semantics of a word or
phraseology is based is created in the student of a

foreign language sequentially in the process of
working on the meaning of a language or speech unit
and occurs in its entirety when the student encounters
this unit. With this approach to work on semantics, on
the national cultural component of meaning, the
language is put in the foreground of the study, and the
linguo-country studies competence is designed to
provide a communicative competence, which involves
operating with similar images in the minds of the
speaker and listener, since this occurs when speakers
of the same language and culture communicate with
each other.

Thus, the main goal of linguo-country studies is
to provide communicative competence in acts of
international communication, primarily through an
adequate perception of the interlocutor's speech and
original texts intended for native speakers. Linguo-
cultural studies provides a solution to a number of
problems, in particular, the main philological problem
of adequate understanding of the text, so it acts as a
linguistic basis not only for linguodidactics, but also
for translation. After all, to translate, it is first
necessary to fully understand foreign language text
with all the nuances of values, including the subtext,
allusions, hints, and then subject the recipient to select
appropriate equivalents in the target language, and
their ignorance leads to difficulty in communicating
in a foreign language and, ultimately, to the decline of
learners ' communicative competence.

One of the tasks of linguistics is to study the
means of language and speech, systematize them and
present them in a form that is optimal for teaching a
foreign language. Therefore, it is possible to speak
freely about the linguistic foundations of the country-
specific aspect in teaching a foreign language, which
should be understood as part of the general linguistic
foundations of its teaching acting in a row with other
sciences: psychology, pedagogy, etc., as a theoretical
foundation for teaching a foreign language in general.
The greatest contribution to the development of the
linguistic bases of cross-cultural aspect in teaching
foreign languages have made scientists, mainly in the
framework of the theory of linguo-cultural studies
arising from the research E.M.Vereshagina,
V.G.Kostomarov and their followers. The theoretical
and practical value of works on linguo-cultural studies
has found international recognition.

The linguistic justification of the country-
specific facet in teaching a foreign language is on the
far side the scope of method analysis and is that the
task of country-oriented linguistics. However, it's not
concerning the proclamation of a brand new linguistic
discipline, however solely regarding the sensible
wants of light the applied facet of linguistic analysis,
taking into consideration the requirements of
international communication. The theoretical basis of
this side is created by sections of linguistic theory that
affect the additive operate of language, that is, the
reflection and consolidation of the results of social
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practice in language and speech. As for the analysis of
the system, it's primarily linguistics and phraseology,
that study each basic units of the language that may
carry country-specific information-the word (Ilexeme)
and also the stable word complex (SWC).

At the same time, the semantic analysis of inter-
language differences that reflect differences in reality
is brought to the fore. This analysis is carried out by
means and methods of comparative (contrastive)
linguistics. Thus, the general and especially
comparative lexicology and phraseology of the
studied and native languages form the linguistic basis
of the country studies aspect in teaching a foreign
language. The general approach of country-oriented
linguistics to language material has a sociolinguistic
character, with attention being paid to socially
determined interlanguage differentiation, rather than
to language forms.

Thus, the tasks of country-oriented linguistics
include the identification, systematization and
interpretation of foreign language reflection of
phenomena specific to the country or countries of the
language being studied from the perspective of
contrastive linguistics. However some more specific
tasks of linguo-cultural linguistics can also be
mentioned:

1. semantic analysis of significant national-
specific elements of the content plan of individual
lexemes and SWC in the communicative and
educational aspect;

2. reduction of country-specific significant
lexicon units into lexical and phraseological fields of
corresponding keywords;

3. the study of specific formal means of a
foreign language for the designation of significant
phenomena in the country;
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4. analysis of national-specific interaction of
language and nonverbal means of communication in
certain conversational situations;

Linguo-cultural studies aims to study the
language units that most clearly reflect the national
characteristics of the culture of the native speaker and
the environment of its existence.

The need for social selection and study of
language units, which most clearly show the
uniqueness of national culture and which cannot be
understood as native speakers understand them, is felt
in all cases of communication with foreigners, when
reading fiction, journalism, the press, when watching
movies and videos, when listening to songs, etc.

The number of lexical units that have a
pronounced national cultural semantics includes
names:

1. realia-the designation of objects or
phenomena that are characteristic of one culture and
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Introduction

There is still a huge problem that we can see in the
practice of creating and transforming data collections
that are large enough, which forces us to pay attention
to efficiency in developing data applications.

Pre-processing is the most important step in the
data analysis, and if it is not performed, then further
analysis in most cases is impossible due to the fact that
analytical algorithms simply cannot work, or the results
of their work will be incorrect or ineffective. In other
words, the GIGO principle is implemented - garbage in,
garbage out.

This paper is devoted to an overview of the
methods that will be used to pre-process text data in
Russian language in order to prepare them for using of
machine learning algorithms. And we will also describe
the methods that are used in our application “chat bot
assistant for organizing employee support”.

About a corpus
At present moment natural language is one of the
forms of data available today and which are little used

Doi: éos¥¢f https://dx.doi.org/10.15863/TAS.2020.04.84.55

in machine learning algorithm in its initial form. Its
analysis allows us to increase the usefulness of data and
make it more accessible for our lives.

The main task of any machine learning application
is to determine what is considered useful from a large
flow of information and how to distinguish this useful
information from information noise.

The analysis of text data is the splitting of large
text into separate fragments - the selection of sentences,
unique words, common phrases - with the subsequent
application of other processing methods to these
fragments. Data analysis is represented by a large
number of different methods and practices and can be
applied at various levels, and usually all of them are tied
to one key element - a corpus.

A corpus is a collection of documents or texts,
possibly related to one subject, in a natural language.
Size of corpus can be large or small. The corpus can be
annotated, that is, the data in them can be pre-marked
with certain labels, such cases are used for training with
a teacher, or unannotated - such documents are used in
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clustering algorithms and various modeling tasks, for
example, to predict dollar exchange rates.

As mentioned above, the corpus can consist of
documents and it can be divided into categories of
documents or into individual documents. Documents
can be divided into paragraphs, each of which usually
expresses one idea - semantic units of speech.
Paragraphs are divided into sentences - syntactic units.
A completed sentence is one specific expression.
Sentences, in turn, consist of words and punctuation
marks - lexical units. These units determine the general
meaning of the proposal and can be used not only
individually, but also in combination, so they can be of
greater importance for analysis.

The corpus with which we will work is consisted
of data that were taken from ticket systems operating in
the company and represent a collection of text
messages. First of all, each message is needed to be
marked. For our task - the classification of the input
message as belonging to a particular class, two classes
are selected “question” and “application”. A “question”
class message is any message that you can try to answer
without human’s help.

An «application» class message is a message for
which additional forces are required. For example, if an
employee wrote “I want to buy a teapot,” then the bot
itself cannot in any way influence the decision of this
application, it can only create a ticket in the ticket
system and in the future find out the status of this ticket,
inform the employee about various changes, and when
ticket is solved send employee an answer.

Processing and transformation of a corpus

Any corpus in its initial form is absolutely
unsuitable for analysis - it is necessary to pre-process it
first.

To begin with, briefly note the components of the
corpus. The corpus consists of documents, each
document consists of paragraphs, paragraphs of
sentences, sentences of words. We will consider
paragraphs as structural units of the document. And
sentences as semantic units containing a complete
thought formulated and expressed by the author of this
proposal. At this stage, we need to implement
segmentation, i.e., the division of the text into
sentences. Then these proposals will be further
subjected to various processing methods, which we will
discuss later. The paragraphs are segmented into
sentences based on punctuation marks: a period (.), a
question mark (?), an exclamation point (!). It is also
necessary to consider compound punctuation marks, for
example “!?”. After segmentation, you can directly start
to process sentences.

Tokenization

The first thing to do is to remove the punctuation
marks and service characters. This can be done
“manually”, that is, write code yourself that checks the
characters and removes those that we don’t need, or use
the tools from NLTK (Natural Language Toolkit). Also,
this process can be combined with the tokenization of
the sentence to words - the allocation of individual
tokens of each sentence. This is what we are doing for
working directly with words. Tokenization of sentences
must be carried out with the peculiarities of the
language with which you work. For example, if we use
the NLTK tools, we can get unexpected results for the
Russian language. Suppose we have the word «CaHkT-
Ierepoypr"”. With tokenization for all punctuation
marks that are possible, we get two separate words
“Cankt” and “TlerepOypr”, which in some cases after
processing simply will not make any sense. So, at this
stage, you must be very careful.

Named entity recognition

When a large number of various tickets created in
ticket systems were viewed, it was noticed that very
often there are human names and surnames, names of
organizations, locations, etc., for example, “Organize a
workplace for Ivan Ivanov.” For training, these data do
not carry any useful information and therefore it was
necessary to get rid of them. To do this, it was decided
to use one of the most popular tasks in NLP - the
recognition of named entities (NER - Named-entity
recognition). In most cases, the NER task can be
formulated as follows: for a given sequence of tokens
(words and possibly punctuation marks), it is necessary
to provide a tag from a predefined set of tags for each
token in the sequence.

For the task of recognizing named entities, there
are several general types of objects used as tags:

* people;

« locations;

* organization;

* expressions related to time;

* quantitative data;

» monetary values.

In addition, many applications use the BIO
tagging scheme to distinguish adjacent objects with the
same tag. Here, “B” indicates the beginning of the
object, “I” means “inside” and is used for all words that
make up the object except the first, and “O” means the
absence of the object.

In order to perform entity recognition, it was
decided to take advantage of the open-source
conversational Al of the deeppavlov framework [1]. In
figure 1 you can see how entity recognition occurs.
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RUIZEEN AmepukaHCKoi aKaneMUum KUHOMCKYCCTB pelnMnu NPUCYAnTL pexxuccepy FEETL ey MOYETHYIO

npemuio " Ockap " 3a BblOaoLWMIACA BKNAM, B KMHemaTorpad , coobllaeTcs Ha calTe akagemum . LiepemoHus

Harpaxpaenus npoinet ERRTSEITE B pasenekatensHoM komnnekce GUETTEEELLETLEL LTI, B

(wTrar , ).

Figure 1. Demo of named entity recognition using deeppaviov

At present moment they have two main types of
models available: standard based on RNN and BERT.
RNN (recurrent neural network) is a class of neural
networks in which the output from the previous step is
supplied as input for the current step. In traditional
neural networks, all inputs and outputs are independent
of each other, but in cases where, for example, it is
necessary to predict the next word of a sentence,
previous words are required and, therefore, it is
necessary to remember them. Thus, a recurrent neural
network appeared, which solved this problem with the
help of a hidden layer. The main and most important
feature of RNN is the latent state, which stores some
sequence information.

BERT (Bidirectional Encoder Representations
from Transformers) is a natural language processing
method based on the use of neural networks of a new

Model Dataset

ner_rus_bert
Collection3 1 Ru
ner_rus

ner_ontonotes_bert_mult Multi

ner_ontonotes_bert Ontonotes

ner_ontonotes

ner_conll2003_bert En
CoNLL-2003

ner_conll2003

ner_dstc2 DSTC2

Language

architecture for working with sequences, better known
as “transformers”. This technology helps Google better
define the context of words in search queries [2].

Deeppavlov has various BERT and RNN models,
trained in various languages and able to recognize up to
19 entities. Models for the Russian language are trained
on the Collection 3 dataset [8] and are able to recognize
three entities, such as ORG - organizations, agencies,
institutes, PER - people, including fictional
personalities and LOC - locations, mountain ranges,
rivers, etc. Models for the English language and
multilingual models (104 languages are available in
them) can recognize more entities: events, products,
numerical values, time, language names, percentages,
numerical values, cities, countries and states, etc.

In figure 2 you can see pre-trained models
available at deeppavlov.

Embeddings Size Model Size F1 score
700 MB 1.4 GB 98.1
1.0GB 5.6 MB 95.1
700 MB 1.4 GB 88.8
400 MB 800 MB 88.6
331 MB 7.8 MB 86.7
400 MB 850 MB 91.7
331 MB 3.1 MB 89.9
- 626 KB 97.1

Figure 2. Pre-trained NER deeppavlov models

Stop words

One of the main forms of preprocessing is
filtering out unnecessary data. In natural language
processing, useless words (data) are called stop words.

A stop word is a commonly used word (such as
“un”, “ma”, “mau”), which the search engine should
ignore both when indexing records to search, and when
retrieving them as the result of a search query, for the
exception of strict search for a specific phrase. In order
to analyze text data and build NLP models, these words
do not add special importance to the document.

When to delete such words and when not? In
situations where it is necessary to classify the text, for

example, filtering spam or generating titles (scripts) to
the image or tags, it is possible to use techniques to
remove stop words. On the contrary, in such tasks as
machine translation, language modeling, a short
summary of the text, it is recommended to leave stop
words, because they have great importance.

In our work of development chat bot for
organizing employee support, we are more interested in
the classification of the input message — the definition
of which class it belongs to — an application or a
question, and therefore we can use the method of
removing stop words because we would not like these
words to occupy a place in our database or occupy extra
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time for processing and interfered with the
classification.

There are several different methods.

The first is the removal of stop words using NLTK

(Natural Language Toolkit, a natural language toolkit)

import nltk

from nltk.corpus import stopwords

from nltk.tokenize import word_ tokenize

nltk.download("stopwords")

stop words = stopwords.words( 'russian')

[3] - a large package of libraries and programs for
processing natural language written in the programming
language Python. As for stop words, NLTK has lists for
16 different languages. You can see the list of words for
the Russian language as follows (listing 1):

Listing 1. Collection of stop words using NLTK

Consider a usage example, you can see the
messages after tokenization:

llobpbit AeHb , Konnerwu
6bina 3anuTas B kKodeMonky Boaa

. KopemawvHy Ha 7-M 3TAK BepHYJM
. byabTe 6auTenbHbl M OCTOPOXKHbI

. MpnunHoOn 3TOM MONOMKM
. Nepepg Tem Kkak

HONWTE BOAY B pe3epByap , CHumanTe ero ! B cnepywouuin pa3 6ypet 6onbwon cyeT 3d

PEMOHT .

Listing 2. Input text after tokenization

After applying the algorithm to delete words from
the stop words list, we will receive the following
message. It may be noted that some words still
remained, for example, “Oyznpre,” which is the form of

Jllo6pbin aeHb , Konnerw
Kopemonky Bopaa

. KodemawuHy 7-i1 aTax BepHynu
. bygbTe 6aMTenbHbl OCTOPOXKHDI

the word “ObITh” while the word “Obuta” was deleted
(listing 3). The list of stop words in the NLTK package
is not complete and can be expanded depending on your
needs.

. [pyynHOM NonoMKK 3annTas
. MNepep HanuTe BOAy pe3epByap |,

CHUMaKNTe ! cnepyownini GONbWON CYeT PEeMOHT .

Listing 3. Input text after removing stop words

The second method is to remove stop words using
spaCy. SpaCy is one of the most versatile and widely
used libraries in NLP [4]. In the following way, you can
get a list of stop words for one of 48 languages (listing

4). We would also like to note that spaCy has almost
two times more words in the list of stop words for the
Russian language than in NLTK.

from spacy.lang.ru.stop words import STOP_ WORDS

Listing 4. Collection of stop words using spaCy

And the third, but not the last - the use of Gensim.
Gensim is a pretty handy library for working on NLP
tasks [5]. During preprocessing, gensim also provides

methods for removing stop words. Using the method

from this library is noteworthy in that it can be used

immediately throughout the text.
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And also there is no need to apply tokenization before
that (listing 5).

from gensim.parsing.preprocessing import remove_stopwords

text = <...>

remove_stopwords (text)

Listing 5. Removing stop words using gensim

In addition to such well-known packages and
libraries, there are a large number of open-source
projects in which stop-word lists can have different
types, and also, as was noted earlier, you can expand
any of these lists to your own needs.

Words normalization

In any natural language, words can be written in
more than one form, depending on the situation. For
example:

- “S1 6B B AMepHUKe TPIKIBL .

- “J 6yny B Amepuke 25 mas”.

- “MpsI 6p1BacM B AMepHKe KaXXJJ0€ TIEPBOE YHCIIO
ampens’.

In all these sentences, we see that the word “ObITh”
is used in several different forms. For us people, it’s
really easy to understand that “ObITh” is some activity.
And it does not matter in what form we see this word -
“obut”, “ObiBacM”, etc. We know for sure that they mean
the same thing.

But this is not the same as with machines. They
believe that all these words are different. Therefore, we
need to normalize them to the root word, in our example
it is "oerTe" Therefore, normalization is the process of
converting a word into a single canonical form. This can
be done in two ways, which are called stemming and
lemmatization.

Stemming is a method of normalizing a word,
which truncates its end or beginning, according to the
list of common prefixes or suffixes that can be found in
this word. Lemmatization, on the other hand, is an
organized and step-by-step procedure for obtaining the
root form of a word. It uses vocabulary (vocabulary
meaning of words) and morphological analysis (word
structure and grammatical relationships).

Why do stemming or lemmatization? Consider the
following sentences:

1) “4 6yay B aTOM pecropane B 12 yacos”.

2) “sI moGsIBaro B 3TOM pecTopaHe B 12 4acos”.

We easily understand that both of these sentences
mean the same action, that someone will be at the
restaurant at 12 noon in the future. But the machine will
handle these sentences in different ways. Thus, in order

to make the text understandable for the machine, we
need to perform stemming or lemmatization. Another
advantage of text normalization is that it reduces the
number of unique words in text data. This helps reduce
time for execution of machine learning algorithm.

To sum up, the stemming algorithm works by
cutting out a suffix or prefix from a word.
Lemmatization is a more powerful operation, since it
takes into account the morphological analysis of the
word. Lemmatization returns a lemma, which is the root
word of all its various variations.

We can say that stemming is a quick and “dirty”
method of trimming words to their root form, while, on
the other hand, lemmatization is an intellectual
operation that uses dictionaries created by deep
linguistic knowledge. Therefore, lemmatization helps
in the formation of the best features.

What are the options for applying the algorithms
of stemming and lemmatization.

First, let’s consider the features of NLTK. In
stock, NLTK has a number of great methods for
performing this step - normalization. To stamp English
words, you can choose between Porter and Lancaster.
The Porter Algorithm is the oldest stemming algorithm
supported by NLTK and was published in 1979. The
Lancaster algorithm is newer and was published in 1990
and may be slightly more aggressive than the Porter
Stemmer. The WordNet Lemmatizer uses the WordNet
database to search for lemmas.

For non-English words, you can use the Snowball
stemmer. Actually, Snowball is a language for creating
stemmers and was added to NLTK version 2.0b9 as a
separate SnowballStemmer class. This stemmer
supports the following languages: Danish, English,
Finnish, German, Spanish, Swedish, most importantly
for us Russian and some other languages.

Since NLTK has few features for the Russian
language, we’ll only consider stemming with
SnowballStemmer. Consider the source text and the text
obtained after stemming. As we see, after performing
word processing using stemming, most of the words
were trimmed (listing 6).
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{lobpbi AeHb, Konnerwu.
KodpemawvHy Ha 7-i 3TaX BepHynu.

MpuynHOM 3TOW NONOMKM Bblna 3anuTas B KOOemMonKy BOAd.

byabTe 6AUTENbHB M OCTOPOXHBI.

lMepen Tem KAk HanUTb BOAY B pe3epByap, CHUMAWTE ero!
B cnepywowuin pas bygeT 60MbWOA CYET 3a PEMOHT.

fobp peH , konner .
BOA . OyabT 6AMTEeNbH OCTOPOXH .
CYeT peMmoHT .

KodeMawuH 7-M STAX BepHyn

. MPUYMH MONOMK 3aNUT Kodemonk

nepep Han BOA pe3epByadp , CHuMma ! cnep 6osbLw

Listing 6. Stemming using SnowballStemmer from NLTK

When two options are available, lemmatization
will always be a better option than stemming. Stamming
algorithms are an optimized way to identify related
words using a relatively short algorithm and without the
need for vocabulary data for each language. The
disadvantage is that it is not always accurate: sometimes
it connects by kinship relations words that do not come
from the same word, but on the other hand, does not
identify the related forms of a particular word.

In turn, lemmatization will always give a better
result, because lemmatizers rely on the correct language
data (dictionaries) to identify the word with its lemma.
In addition, the result will always be another element of
the dictionary (infinitives, singular forms, etc.), and not
a “basis”, which can sometimes be difficult to

[obpbld peHs , Konnera .
Kodpemonka Bopg .

CHUMATbL ! cneayowmin BONbWOW CYET PEMOHT .

KodpeMawmH 7-M 3TAX BEPHYTb .
BbITh B6ANTENbHbIN OCTOPOXHBIN

determine (especially when working with typologically
different languages).

For our tasks, we also decided to choose
lemmatization, because we believe that this will help to
give a better result in the classification. And besides, we
need to highlight keywords that will help us search for
answers for questions in the future. And this would not
be possible if we normalized using stemming
algorithms, because the knowledge base will be filled in
by a person (in the future, an algorithm) who will also
select keywords for articles, and it will be difficult for
them to select them with stemming.

Consider lemmatization using the pymorphy2
morphological analyzer (listing 7) [6].

NpuYMHA MOJSIOMKA 3aNWTh
. nepep HanWTh BOAG pe3epByap ,

Listing 7. Lemmatization using PyMorphy2

The normal form of the word can be obtained
through the attributes Parse.normal_form and
Parse.normalized. To get the Parse object, you must
first parse the word and select the correct parsing option
from the ones proposed. pymorphy2 now uses the
algorithm for finding the normal form, which works
most quickly (the first form in the token is taken) -
therefore, for example, all participles are now
normalized to infinitives. This can be considered an
implementation detail. At the same time, pymorphy?2
returns all valid parsing options, but in practice you
usually only need one option, and therefore if you want
to normalize words differently, you can use the
Parse.inflect() method, into which you can pass

parameters for selection, such as part of speech, case,
number, genus.

But in some cases, this analyzer may not work
correctly. If we consider the text taken as an example,
then there were two words “Boxy” and “Boma”. In the
first case, pymorphy2 recognizes everything correctly
and produces a normal “Boga” form.

But in the second case, the word "Bomy" was
recognized with the following set of tags: noun,
masculine, genitive. And, accordingly, the normal form
of such a word is “Box”. Although we understand that
the word “Bona” is already in itself a normal form.

As aresult, which we obtained when executing the
parse method, we can see that there are two options for
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word “Boma”, and the second variant in the parsed result
(listing 8) is more suitable for us. But to understand this
will be quite difficult.
[Parse(word='BOAd', tag=OpencorporaTag( 'NOUN, inan,masc sing,gent'),
normal form='BOA', score=0.5, methods stack=((<DictionaryAnalyzer>, 'Bojaa', 33,
1)y,
Parse(word='B0OAA', tag=OpencorporaTag( 'NOUN,inan,femn sing,nomn'),
normal_ form='BOoAga', score=0.5, methods_stack=((<DictionaryAnalyzer>, 'Boad',
55, 0),))1]
Listing 8. The result of parsing word "Boxa"* using PyMorpy2
Let’s consider another popular morphological
analyzer along with PyMorphy2 MyStem - a Pparalwordy= P(paralword) - P(para)
morphological analyzer of the Russian language with - P(word) N ()
support for the removal of morphological ambiguity, P(stem|para) - P(flex|para) - P(para)

developed by Illya Segalovich at Yandex [7]. The
program works on the basis of a dictionary and is able
to form morphological hypotheses about unfamiliar
words.

The first version was developed in the 90s [11],
but it was not very popular and could not be found in
the public domain. Now there is already a version of
MyStem 3.1, which fully provides all the functions of
morphological analysis. The MyStem morphoanalyzer
is based on the NKRL (National Corpus of the Russian
Language) dictionary [9], which contains more than
200 thousand lemmas. MyStem source codes are not
accessible to ordinary users, so the characteristics of the
data structure used are not known.

Like PyMorphy2, MyStem can parse non-
dictionary forms and also provides the ability to resolve
morphological homonymy. To solve this problem,
depending on the input data, MySte allows homonymy
in one of the following ways: without considering the
context and vice versa.

Removing homonymy without regard to the
context is possible due to the training of the naive
Bayesian classifier on the marked-out case with the

no6pbld AeHb , kKonnera .
3anMBaTb Kopemonka Boaad .

KodeMawnHa 7-1 STAX BepHYTb
ObITeb 6AMTENbHBIM OCTOPOXHbLIA .

P(word)

removed homonymy [10]. The probability of an
unknown word stem having a stem basis and the ending
flex to belong to the para (paradigm) is calculated by
the formula 1 [10]:

where para — paradigm,
stem — base of word,
flex — end of word,
word — our word.

It is assumed that stem and flex are independent
and random variables.

In turn, removing context-specific homonymy is
pluggable and uses MatrixNet technology. The main
idea is to rank parses based on the words (contexts)
closest to the parsed.

Consider the same example with the source code
used above. To connect to your MyStem project, you
can use the wrapper written in the Python programming
language - pymystem3 [12]. This tool is publicly
available and licensed under the MIT license.

. MpUYMHA MONOMKA
nepea HAnNMBATbL BOAA

pe3epBydp , CHUMATb ! chnejywowuin 60nbWONA CYET PEMOHT .

Listing 9. Lemmatization using MyStem
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As can be seen MyStem did a better job of
finding a lemma for the word “Boxa when pymorphy?2
considered the word “Boma” to be a masculine word in
the genitive and made a conversion to the word “Box”
which turned out to be completely wrong.

Conlusion
We examined what basic pre-processing
methods are applied to data for their further use with
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cnyuaes. OCHOGHBIMU IEMEHMAMU OONLUUHCINGA KOHCIMPYKYULL AGTSIOMCSA COCMAGHblEe 000I0UKU U NAACIMUHKU.
Iosmomy uzyuenue OUHAMUYECKUX NPOYECCO8 8 MAKUX 00BEeKMax npedcmagisen HauboIbuUll uHmepec.
Knioueesvie cnosa: kpamxospemenHvlll UMNYIbC, BOJIHbL HANPANCEHUSl, KOHCMPYKYUsl, 08YXCIOUHbLU YUTUHOD,

HCcecmkKoe CKpenjienue, mpexmeprole ypasHerusl.

Beenenne

KoncTtpykuuu, cocrosdmme U3 3JIEMEHTOB,
00J1aar0ImMX pa3IMyHON reoMeTpreil H KECTKOCTBIO,
OIMPOKO  HCHOAB3YIOTCS B MAIIMHOCTPOEHUH,
JHEPreTHUKE, HeTAHON u XUMUYECKOI
MIPOMBIIICHHOCTH, CTPOUTENBCTBE U T.A. Cpean HuX
HanboJee pacipoCcTpaHEHNE MOMYIHIA KOHCTPYKIUH
MHOTOCIIONHOHN IHIHHIPUIESCKOH (HOPMBL.

IIpumepoM  HCIONB30BaHUS  COCTBHIKOBAHHBIX
MUIHMHAPUICCKUX O6OJ'IO‘[€K SABJIAOTCA
TpyOONpOBOMBI, THA€ Ha4Yald MNPUMEHITbCS U
MHOTOCJIOMHBIE ~ OOOJIOYKH.  DKCIEPUMEHTAIBHO

JIOKa3aHO BBICOKas Hecymas CIIOCOOHOCTh TaKHX
KOHCTPYKLUH, KOTOpblE HAalUIM IPUMEHEHHE B
XMUMHUYECKOH,  aTOMHOH  NPOMBIIIIEHHOCTH U
PaKETOCTPOCHUHU [1,2] u MHorocnoiHsIMH
KOHCTPYKIUSIMH  SIBISIIOTCSL PakeThl Ha  TBEPAOM
torutuBe [3],cocynsl nasieHus [4], u T.1. Bo MHOTHX
CilydasXx CJIOKHBIE KOHCTPYKIHH paboTaeT Tox
NIEHCTBHEM  KpaTKOBPEMEHHBIX  Harpy3ok  [5].
HccnenoBanne HanpsokeHHO-  Ae(OPMHUPOBAHHOTO
COCTOSIHHSI, BO3HHKAIOUIETO B TAKUX KOHCTPYKIMAX
IpU JUHAMHYECKOM HArpy>KeHHOE, CBS3aHO CO
3HAYUTEIBHBIMU TPYIHOCTAMH. [lpu majgeHun Ha
KOHCTPYKIIUIO KpaTKOBPEMEHHBIX UMITYJIbCOB,
WHHULUHPYEMBIX, HAIPUMED, B3PbIBUATHIM BEIIECTBOM,
yZapoM TBEpPIOro Telda W T.I., paclpeieieHne
JIaBJICHUSI MOXKET OBIT JIOKAIN30BaHO B BHJE IIATHA
OrpaHUYEHHBIX pa3Mepos [6,7].

OKcnepruMeHTaIbHbIE MCCIE0BaHUs
OTPAaHWYMBAIOTCI B  OCHOBHOM  pErHUCTpanuert
KOHEYHBIX ITOBEPXHOCTHBIX IapaMeTpoB IIpolecca H
HE TIO3BOJISIIOT TPOCICINTH, KaK pa3BUBAIOTCI H
B3aUMOJIEHCTBYIOT BOJIHbI HalpsDKEHUH B MaTepuaie

2JIEMEHTOB KOHCTpykumu [8,9]. B OosbinnHCTBE
TEOpPEeTHYECKUX paboT  HCCleayercsl IOBEIeHUE
] e

KOHCTPYKIIMH, Kak TPaBUIO, C TNPUMCHECHHEM
YpaBHEHHMH Teopuu IUIacTMH W obosouek [10,11].
PaccmarpuBaercs neiicTBre Ha 000T0YKH MOIBUKHBIX
OCECUMMETPHYHBIX HE OCECHMMETPHUYHBIX HATPY30K
[12]. OmgHako moaxo] ¢ MO3UIHUK TEOPUU 000I0UEK HE
MMO3BOJISICT MCCIIENOBATh  PACIPOCTPAaHCHUE BOJH
HalpsHKEHWH B Marepuajge Tela. OTO BO3MOXKHO
TOJFKO Ha OCHOBE TPEXMEPHBIX YPaBHEHHI.

B paborax [13, 14] mpoBeaeHBI HCCIEIOBaAHUS
TPEXMEPHBIX MPOIICCCOB B TOJICTOCTEHHBIX
[UWIKHAPAX, MOJABEP)KEHHBIX MPOIIECCOB UMITYJIbCHBIC
HArpyXCHHBIC, C UCIOJIb30BAHUEM YPAaBHEHHI TCOPUU
yOpyroctu. BmecTu ¢ TeM BOMPOCHI UCCIENOBAHUS
JUHAMUAYECKOTO ITOBEIICHHSI COCTABHBIX KOHCTPYKIIUH,
coJleprKalInX 30HBI OBICTpPOTO HU3MCHCHHUS
MEXaHWYEeCKHX  CBOWCTB  MaTephaia, H3Y4CHBI
HEIOCTaTOYHO. BakHOW 3amadeil sBIseTcs pa3BUTHE
METOJIOB  pacuera TaKux MHOTOCIIOHHBIX
TOJICTOCTCHHBIX KOHCTPYKIIHH.

ITocranoBka 3agauu.

B macrosmeit paboTe ucciemyercss peakuus
KOHEYHOr0 TPEXCIOWHOTO IWIMHApPAa Ha JAeiCTBUE
UMITyJIbCa JaBJICHUA, HWMCIOIIECT0 OrpaHUYCHHBIC
pasMepsl B IpPOCTPAaHCTBE M BpeMeHH. DU3NKo -
MEXaHHUYCCKHN nu reoOMETPUICCKHUE (nonepeqﬂme
CEeUeHUs ) [TapaMeTphI ci10eB pasHble. [1epBblit u TpeTHii
000JI0YEK M3TOTOBICHO W3 TBEPIABIX MAaTEPHUANIOB.
CpenHuil ci10i 3aII0JTHUTENST U3TOTOBIEHBI U3 MATKUX
marepuanoB. [lpenmonaraercs, 4To MEXAy CIOSMHU
obecrieurBaeTCs JKECTKOE CKpeIrieHne 0e3 HaTsara 1o
BCell IMOBEpXHOCTH KOHTAaKTa. 3ajada pemaercs, B
LWIMHAPUYECKUX KoopauHatax I, @, Z. PacuerHas

cxema IpHBeJeHa Ha pucyHke 1. Ciou HymepyroTcs,
HauWHasi C BHYTPEHHETO.

PI/ICYHOK 1. PacueTrHas cxema. Cxema TpeXCJ’lOﬁHOFO TOJCTCHHOI'0 HMWJIMHAPA, HATPYKEHHOI'0 JIOKAJIbHBIM
HMIIYJIbCOM AABJICHUSA

Cucrema auddepeHInanbHBIX YpaBHEHUI B
UITHHIPUYECKOI CHCTeME KOOPMHAT, OMUCHIBAIOIIAS
neopMUpOBaHKE dIEeMEHTapHOro obseMa B K - em
cioe, cneayrowmas [13]

ooy uy, (i,j=123x= 1
L F = p, . (i,j=123x=123) 1

]
¢dopmysr Ko

Philadelphia, USA 322

2 Clarivate
Analytics /e



ISRA (India)  =4971  SIS(USA)  =0912 ICV (Poland)  =6.630
. 1Sl (Dubai, UAE) =0.829  PHHII (Russia) = 0.126  PIF (India) =1.940
Impact Factor: G, australiay =0564 ESJI(KZ)  =8716 1Bl (India) = 4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
w0 _10u ou (2 -Su t
=y o) Uy = 30 (5. 2.0c08np a
¥ HavallbHbIe ycaoBus npu t=0: 4 =SV (r.z.0sinno,
) ou, ) (3) n r;, i ( ) (2
uki(uk"gxlwk)_o*ﬁ_o, w

rie o-i(jk) - TEH30p HAIPSHKCHUH KOTO CII0A; U,; - BEKTOP

HepeMENEHu! Koro c¢iosi; F, - BEKTOp IIOTHOCTH

MAacCCOBBIX CHJI K-I'O CJIO4; Py - IINIOTHOCTH KOI'O

murHAprHYeckoro cios, t-Bpems. Cucrema (1) - (3)
3aMBIKaeTCs TPAHUYHBIMM yCIOBHAMH I = I, [14]:

k+1.

k _ _ .

Or =0 uk - uk+1 ’ (5)
k k+1. .

Tr =7Tr ‘9k = ‘9k+1 !
K _k+l. _

Trtp - Trqp 1 Wk - Wk+1'

Ilpn r=r, craBuTca yCIOBHA CBOOOJHO OT

HaTIPSOKCHUS:
o =0;78) =0;z9 =0. (6)
Ha BHemHell MOBEPXHOCTH TEPTOTrO LIMIMHIpPA
CTaBUTCS CIIETYIOIINE YCIOBUS
ol =P(rp,2);z{) =028 =0. (7)
I'pannunsle  ycrmoBust  (QOPMYIHPYIOTCS LIS
KaXI0M TOBEPXHOCTH, OTpaHMYMBAIOMICH 00IacTh
Tela C HEU3MEHSIOMHUMUCS  XapaKTePUCTUKAMH
Matepuana (pucynke |). Ha 3akpemenHoM TOpIe
umEp (z=0):
u =9 =w, =0. (8)
Hasnenust P(7) B ciiydae JOKaJIbHOTO
HarpaxJeHUs MPEeCTaBICHO 3aBUCHMOCTBIO OT
KOODPJMHAT U BPEMEHH B BHJIE

F’a(_l_i)f:p cosng; 0<t<T,,
0

0<z<l, - = <p<

z (10)

NN

0; 1>z

P(r,p,z) = pa(l_Ti)gp cosng; T, <t<T,

1
0<z<l, —=<p<

0, t>T,;

NN
NN

e P - aVIUTMTYIHOE 3HAYCHHE HarPy3KH, To-nepuon

BO3/ICHCTBUS BHEUIHUX HArpy3o0kK; |- amuHa runuHapa
KOTOPBI BO3AEHCTBYIOT UMITYJIbCHASI HATPY3Ka U f b

- TIOCTOsIHHas BeJdW4MHA. VIckomble GYHKIMH B
ypaBHeHmsIX cucteMbl (1)-(10) 3aBumcar ot Tpex
NPOCTPAHCTBEHHBIX MEPEMEHHBIX H BPEMEHU.

Metoasb! peLieHus.
B cBsA3M ¢ JIMHEHHOCTHIO NMOCTAHOBKH 3ajaddd
pEelIeHre UIIeM B BH/IE:

W, = > W, (r, z,t)cosng,

n=0
rae U kn ‘an ’Wkn

LIEJTbIC YUCIIO.
Honcrasnsas (11) B (1) - (9), Torma momydnm

AMILTUTY AbL HepeMeHlCHHﬁ, n-

CIIEYIONITHE CHCTEMBI g epeHnraTbHBIX
YPaBHEHHUH B YACTHBIX ITPOU3BOIHBIX B [IEPEMEILEHUAX
A +2u, [ O°W, Llow, W,
7 o> roor r?
ki aQngavn 3
u, \orez " r or
2 2
-E, n7Wn +E, 82\/\21n _ (A +3’§lk)nVn _ PCo BZV\ZI" .
r oz 0 ot
oV, 10V, + 4N
E, =~ +Ekf—7Mx (12)
r r or r
(awn 6U"j
x + —
or oz
K Vigffﬁ'k;zzﬂknzvn +E, %7
r . oz
_ (A +3/1k)nW _ PCe OV,
#r? " oot
U 10U, A +u (oW, oV, W,
E, —t+E -—L+F Ltk il oy n Doy p 00 |
or roor v (/4 oz oroz
_E ﬁU +/1k +2p, 0V, _ A U,
ol H oz’ T
rae A, M, - kodbduimenter Jame (9), g -1.

3amaua pemaeTcss B Oe3pa3MepHBIX BelIWYWHAX. B
Ka4yeCTBEC MaCIHTa6a JJIAHBI UCIIOJIB3YETCA BHELIHUHN
pamuyc mwiamHapa R, a macmraba Bpemenu - R/Co.

KoMnoHeHTBI BeKTOpa CMEIIEHHH OTHECeHbl K
PR/ -
Pewenne (12) ¢ yureM rpaHUYHBIX U HAYAIBHBIX

ycnosuit  (3)  —(8) ocymiecTBisieTcss  METOIOM
KOHEYHBIX pazHocTeil. O6IacTb 0 < r < Rpa3duBaeM Ha
N otpeskos hr (h =R/N), @ Bpems Bo3aeicTBus - Ha J

MaJIBIX I1aroB 7.

I[Ipu  paccMOTpEeHWHM pa3IUYHBIX BapHAHTOB
3amaun npuHumaiock N=40, J 3aBuceno otT uHTEpBaia
BPEMEHH, B KOTOPOM IIPOM3BOJMIIOCH HYHCIICHHOE
HHTErpupoBaHue. B kaxmoill BHyTpeHHeH TOuKe
mwiactuel | (i=34,....N +1)B MOMEHTH BpeMeHH

t=(m-2)r (m=23,..)) ypaBHeHue (1) 3anuckiBagoCh

B KOHEYHBIX PAa3HOCTSIX.

Jns  pacuera MHOrOCIONHOTO  HM30TOIHOIO
LWTHHIpPA KOHEYHOH JUTUHBI MPUMEHSETCS
pasHOCTHYIO0 cxemy [15]. B y3nmax nexammx BHYTpPH

ynopyrod o0jactd, C TOMOIIBIO [EHTPATbHBIX
pa3HocTel Buaa
w (r' !t) 1 m m 2
= (W W 0(h?);
ar Zhr (W|+1 |—1) + ( r)
oWty 1, . m_ym
WD _ L s 20 w0
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wrnt,) 1 W™ W) £ 0(7); @=const u Tpebyemoil  IOCIEHOBATENBHOCTH
2W6t r (13) MOMEHTOB  BpeMeHH. Ilpu stOoM  oOpaboTka
L@*tm) = iz(\/\/iw1 —2W" W +0(c2); pe3ysIbTaToOB  COCTOMT B  aHAIM3C  PA3BUTHSI
a 4 HaIpsHKEHUH 10 HAOOpy IUIOCKUX KapTHUH HU30JMHHUHA
04\/\1(510 14 AN BN = AN W)+ O(h); HanpsokeHuil. OCHOBHBIM — pE3yJIBTATOM — TaKOTO
or h NPCACTABJICHUA JaHHBIX ABJIACTCA 3HAYUTCIBHOC
COKpAallleHHe  BPEMEHHM  BCEr0  HCCIIEHOBaHMI.
3neck W™,..... W™ W™~ cetourie dynKummm; INonyuennsle B paboTe pe3yibTaThl IIO3BOJIIOT,
- MPOCJICAUT  OCOOCHHOCTH (dhopmupoBaHUs u

ri- KoopauHaTa y3ia Ha JHHAH I'; OcTanbHble QyHKINA

V"V, V™ — HammMmieTcs aHANOrHYHOM BHJIE

(13). Pa3HOCTHBIC anmpoOKCHMAIHX MPOU3BOAHBIX TIO

I IMEIOT OAMHAKOBHIH (BTOPOI) MOPSAIOK TOYHOCTH TIO

OTHOLICHHIO K Ny, TOYHOCTH AaMIPOKCHMAI[HN
2

MPOM3BOHBIX IO BpEMEHH Mopsiaka T

B y3max, nexaBIIMX BHYTPH BSA3KOYIPYTOi
00J1acTH, C MOMOIIBIO IEHTPATBHBIX Pa3HOCTEH BUOA
(13) 3ammceiBacM SIBHYIO arnpoKCUMAaINIO
YpPaBHEHUM, ONpEeACIISIOIINX W ,SK WUy

Uvm_+1 — ZU Vm_ +U_m_—1 +

+C [UI j+ 2U +U| j-1 +CZ(U| - ir.ﬂjfl)]_
-cUf +c, (Ul -0 +UT )+
+c5(V|+1j —1,j)+c6(Wi+1,j |1])+

+C Wl ~WT g — Wi W)
V=2 -V +
+C B/in}u VAV e (VL -V
—C V +c9(ViT1,j - zvln; +ViT1,j)_clo
_Cll(Wi.j+1 - i.r?A)_Cs(UiTLj _UiTLj);
W = 2w W
+Cyp ill 2W +W|"; 4t CZ(\Nin}H _Wi"j]fl)]_

vl 4

_C13Wi‘j +CQ(W|+1J Z\Nm +W| 1J)+Cll(vl jH lr“j—1)+
+6 (Uil g0 Uil 0 —Ui i +U ) — GV
3z[ec1,
(/'L ) e =pr /ph aZ; ¢,=05/U/h, - j+1);
=4k’c,c;c,=ch?h?; ¢, = (c-Lkh hlec,;
Cy= csk’1 1C,=CoCyt /4;cB =4(ck® +1)c,c2 ;¢ =,h?h %
Cp=4(C+Dkecl;c, = (C-1)kec, ¢, =0, Gy = 4(C+k?)c,cl.
[Ipu peamuzammun Ha DOBM  wmcmoms3oBaiach
SBHasL ~ TPEXCJIOWHAsh  CXeMa  anIpOKCHMALUK

IMPOU3BOAHBIX MO BPEMEHHU C MOCTOSAHHBIM IIarom ht

[16,17]. [JIns momydeHHs Pa3HOCTHOTO aHajiora
MPOCTPAaHCTBEHHBIX MTPOU3BO/IHBIX pacueTHas 001acTb
r,<r<R, 0<z<L HOKpbIBaIach CETKOM, COCTOSILEH

U3 YCTHIPEXYTONBHBIX 3JIEMEHTOB CO CTOPOHAMU hrn
h. B Hacrosmell paboTe peanu3oBaH aITOPUTM
z

BbIBOJIa PE3YJIbTAaTOB BUJC MoJieH JIMHUI PaBHBIX
HaHpH)KCHI/Iﬁ OTHOCHUTEJIbHO IIEPEMCHHBIX U Z NpH

pacnpoCTpaHCHusl, JIOKAJIM30BAHHBIX B TCJIC BOJH
Hanpsmceﬂnﬁ B MaTc¢puaibl TpeXCJ’IOﬁHOFO HUJInHApa,
CJIOM KOTOPOT'O BBIITOJHCHBI U3 PAa3HbIX MATCPUATIOB.
B pacyeTrax OBLIM KCIIOJIB30BAaHBI ciIeayromuye
MapameTpel: | —0.7m, R=0.6m, r,=0.1m, ,=02,mr, =0.4m,
r,=06m, 1 =05m, E, =E = 2-10° MPa, v, = v, =0.26,

P, = p; =7800kg/m®, E, =6.67-10° MPa, v, =0.2,

p, =2280kg/m® HMMIynbC JaBuenns P =110 MPa,

T,=2:10°c  XapaKTCPHCTHKH

h, =0.011m:, h, =0.015m: h=2.10"c-

[Tpu pemeHny OrpaHUYMBAINCH MATHIO WICHAMHI
psana @ypbe, Tak Kak rnpu 3agaHHoM (13) u3MeHeHnH
Harpy3kn yJep)KaHWe CIEAYIONIX YICHOM psiia
npaktHdeckn 10 WICHOB M3MEHSET aMIUTHTYIHOE
3Ha4YeHNE HarpsokeHue MeHblre yeM Ha 3%. Illar mo
BpeMEeHU ompeieneH u3  ycinoBus  KypaHrta.

CETKHU 9JICMCHTOB

I[anLHeﬁmee YTOYHCHHC ht OCYyHICCTBJIAIIOCH B

mporiecce pacdetoB. [l pemieHus 3ajadyd mIar mo
BpeMeHH BbIOpaHo h, =2 107°c.

YucaeHHbIE pe3yJbTaThl.

Pacyersl npoBOAMIMCHE UIA OBYX CIIy4acB
pacroyoxeHus ciioeB. B mepBoM cilyyae BHEIIHHUN U
BHYTPEHHHUIl CJIOH BBINONHEHO M3 cranu (2-4). Ha

pUcyHKe MOKa3aHbI HanpsbKeHUH BOJIHEI,
BO3HHKarome B ceueHnn @ =0; z =L
IITpuxoBbie JIMHAHA COOTBETCTBYIOT

HaNpsDKCHUSM NPU PaBHOMEPHBIX Harpys3kax IO OCH
Z CIUIOLIHBIE JIOKAIPHOMY Harpy>kKeHHyro. Pacuers
MOKA3aJIM, YTO MPU OJMHAKOBBIX XapaKTEPHCTHKAX
HarpaxJIeHUs B  Marepuaje BHEIIHEr0  CIJOS
(hopmupyroTca BoIHBI HanpspkeHHH. C 0TMHAKOBBIMU
nmapamerpamu (Ha pUCyHKaxX 3-5, KpuBas) B IEpBbIE
MOMEHTHI BpeMeHU. 1Ipu 3TOM BenuunHa HanpsKeHui
Ha MOPsHOKCHUKU HE 3aBUCUT OT TOro, M3 KaKoro
MaTepuana BBIIOJHEH BHemHui ciod. Ilo Mepe
IIPOXOXK/ICHHUSI BOJIH BHYTPb CIIOE€B B CiIydae, Korja
BHEIIIHUH CJI0# U3 cuTaiuia (cM. puc. 2-4), B Matepuaie
BO3HUKAIOT HAIpPSKEHUd O, M O,B [IBa-TpU pasa

Oonbliie, YeM IpH 0OPaTHOM PACIONOJIOKEHUH CIIOCB
(puc. 2-4).
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Pucynok 2. U3MeHeHue HANPsDKeHUid B cedeHnH (=0 NPH JOKAILHOM (CIVIOUIHASI KPUBAs) M OCTOSIHHOM
1o ocH 7 (IITPUXOBAasi) HATPY:KEHUM:] —t = 60h; 2-t=120h; 3-t=160h.

-0, 10°

Pucynok 3. U3smMenenne HanpsikeHuil B cedennn ¢ =( NpH JOKAILHOM (CIUIOIIHAS KPUBAsi) K MOCTOSIHHOM
1m0 ocu Z (INTPUXOBAs) HATPYKEHHBIE: 1 _t —60h; 2—t=120h; 3—t=160h,

Pucynox 4. 3MeHeHne HANIPSUKEHUI B CEYEHHH (= () TPH JIOKAIbHOM (CILIOIIHASI KPUBasl) U OCTOSHHOM
10 ocH 7 (IITPUXOBAsS) HATPY:KEHHbIe: ]t =60h; 2-t=120h; 3-t=160h.

-G, 107

0.1

Pucynok 5. U3sMenenne Hanpsikenuii B cedennn ¢ =0 npu J10KaabHOM (CIUIOMIHAS KPUBAsi) M OCTOSTHHOM
1o ocu Z (IUTPUXOBAsSI) HATPYKEHHOE: ] _t = 60h; 2-t=120h; 3-t=160h.

OT0 Ha6J'IIOﬂa€TCSI KaK Ipu paBHOMEPHOM IO OCH Harpy>KCHHbIC SBIISACTCA BO3HUKHOBCHHC
Z Harpy>X€HuM, TaK M IpH JOKaAJIbHOM. B cliy4dae COM3MCPUMBIX 1O BCJIWYHUHC CO CIKUMANOLIMMU
JIOKQJIbHOI'O HAarpy>XCHus BCINYNHA HaprDKCHI/Iﬁ O-r PacCTATUBArOMINX HaHpH)KeHI/Iﬁ o, YK€ B TICPBBIC
n O-‘P CO BpEMCHCM IMaAacTt, HTO 00BsICHAETCS MOMCHTBI HAIpy’KCHHOC. Ha puc. 5 TmoKa3aHbI

OOIIMpHBIC 30HBI B CIIOE, BBITOJIHEHHOM MOTYT OBITH
MIPUYMHON JIOKAJIBHOTO pa3pyIICHHS BHYTPH CIIOSL.
[Ipn paBHOMEpHOM HAarpyK€HHOE€ IO OCH, Z

4epe3 BCTHK MAaTCpHaloB HAONIONAIOTCS CKAaYKH pacTaruBampoliue O, 10 BEIMYUMHE 3HAYUTEIHLHO
HanpsHKEHUH o, W o,. XapakTepHoH 0COOEHHOCTHIO

YBEIIMYCHUEM O0JIacTH TPHIIOKCHUS HAINPSHKCHUH B
wanpasienusx [Z u @. Tlpu npoxXokaeHHH BOJH

MEHBIIIE ¥ BOSHUKAIOT B CJIOE U3 CTAIN (PUCYHKaX 2- 4,
HaMpsLKEHHOTO COCTOSIHUSL ~ NpU  JIOKaJIbHOM kpuBasg 3). PaccMOTpUM W3MEHEHHE HaNpPSHKEHUS
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o, = f(r,2) npu OJIMHAKOBOM JIOKQJIbHOM BEIMYMHBI o, =—0,5P, Ha BHYTPEHHEW ITOBEPXHOCTU

Harpy>keHHbIE JUIsi 00OMX CIIOEB, BOJHBI CXKAaTHs, IO
(hopMe COOTBETCTBYIOIME HMITYJIbCY IaBIICHUS,
JIBIDKYTCSI B MaTepralie BHEITHUX CIIOEB CO CKOPOCTHIO
MPOJIOTBHEIX BOJNH. B 000mMX ciydasx MpOHCXOIUT
YMEHBILICHNE BENNYMHBI HAPSDKEHUH o, BCIIEICTBUE

pacmmpeHus 001acTy MPUIIOKEHUS HanpspbkeHni. Tak
KaK CKOpPOCTHM pAacCHpOCTPaHEHHsS BOJIH B CTAH H
cutauie OJu3Ke (Cor=5600M/C, Ceun=5040M/C), BOJTHBI
MOAXOJAT K CTBIKY CJIOCB IPUMEPHO B OJMHAKOBBLIC
MOMEHTHI BpPCMCHU. Hanee KapTHHBI
BOJIHOOOpA30BaHUs HAYMHAIOT OTJINYATHCS. B cityuae,
KOTJIa BHEITHUH CITOW BBINOJIHEH U3 CHTAILIA (pHcC. 5),
HaOmonaeTcs CBOOOJHOE MPOXOXKICHHWE BOJIHOM
ckatus cThika. [Ipw OTpakeHWH OT BHYTPEHHEH
MTOBEPXHOCTH IPOUCXOANUT 00pa30BaHHE ABIDKYIICHCS
M0 BHYTPEHHEW ITOBEpXHOCTH IIIIIMHApA 00IacTu
nepexonaa CKMMAFOTITIX HaIPSKCHAN B
pactsruBaromie. Jlamee 30Ha  PacTATHUBAIOIINX
HanpsDKeHUi pacipocTpaHsercss Ha OOJbIIYI0 4acTh
pacuetHo  obmactu. I[lpm  3ToM  BenMuUMHA
pactsaruBawomas O, pocturaet 0,6P,. B crnemyromue

MOMCHTBI BpPE€MCHU BOJIHA pacCTATruBarouas O,

JIBIDKETCSI OT BHYTPEHHEW MOBEPXHOCTU LMIMHApPA K
CTBIKY U OTpa)kaeTcs BOJIHOW CxkaTtus. Bo BHewHui
CJIOM BOJIHA MTPAKTUYECKH HE MpoxoauT. Has kapTuHa
HAOIOMAeTCsI, ©CJIM BHEIIHWUN CIIOW BBITIOJHEH U3
cranu. BoiHa cxxatust O, oTpa)kaetcs OT CThIKa CJIOEB

BOJIHOM pAacTsDKeHHs, KOTOpas BO3BpallaeTcs K
BHEIIHEN MOBEPXHOCTU BOJHOW pacTskeHus. B
CHTaJIJIC BOSHUKACT BOJIHA CKUMAIOIINX HAIPSKEHUH
0,=-02-P,, Tlpm ee oTpaxkeHHWH OT BHYTpPEHHEH

MOBEPXHOCTH LWIMHIpPA HAOJIONAIOTCS HEOOJIbIINe
o, =-018-P, pacraruBaromue HampsokeHus. B nemom

Opy  TakOM  PAaclONOKEHHH  CIOEB  YPOBEHb
HalpsSDKEHUH  3HAYUTENIbHO HWIKe. PaccMmorpum
u3MeHeHue Hanpsokenus o, = f(r,z) qus ¢ =0,

N3 puc.5 BuIHO, UYTO TpHU JIOKAJIBHOM
Harpy>KeHHBIX B 000X CIy4asX pacrioOXKEHHUs CIOEB
y’Ke B IEpBBIC MOMEHTHI BPEMEHU BO3HUKACT KPYTroBast
M0JI0CA PACTATHBAIOIINX HANPSIKEHUH

o,, OXBaTbIBaroIas MeECTa IIPUIIOKECHUA

HaTpY3KH.
Ecnu BHelIHUM cI0il BBITIOJIHEH U3 CUTaIA, IPU
IIPOXOKACHUN BOJIHOM CTBbIKa CXXHMArInue O.

z

YBEIMUMBAIOTCSI CKAaYKOM (MAKCHMAJBHBIA Iepera
HapSDKCHUH  cocTaBisieT 0,24P,) W JOCTHTAlOT

IWIHHIPA.

Ha cteike oOpa3yercs mBHKyIIascs K 3amemke (
z=0) 30Ha Tepexoja CXKMUMAMIINX HAIPSHKCHUH B
pactaruBatomuxcsi. Eciau BHeEWIHU# cioil u3 craiu,
TOTAa HE MPOMCXOJUT YBEIUYCHUS HANPSIKCHUH MPH
MPOXOKICHAH BOJHOM CTHIKA CIIOGB M KapTHHA
BOJIHOOOpa3oBaHWsl Oojee rimankas. Ha  crTeike
o0pasyeTcs CKadoK HANPSHKEHBI, MPOTHB JIOKHBINA 11O
3HaKy B CPAaBHEHHHU C HANPSHKEHUSMH IIPH HEPBOM
cirydae CIIOEB. Obnactp CYyIIECTBOBAHUSA
PaCTSTUBAIOIINX HAMPSKEHUH YMEHBIIIAETCSI.

BriBOJBI.

ITo pe3ynbpTaTaM uccienoBaHUs MOXHO CI€laTh
cienyronue BbBOAbl. CxxuMarolue pagualibHble
HaNpsDKEHWs. O, B CIIlydae PaBHOMEPHOIO IO OCH 7

Harpy’>kKeHHOE IIpeBbIMIAlOT Oojee 4YeM B JBa pasa
HampsOKEHHs,  MOJYy4YCHHbIE  OPH  JIOKaJbHOM
HarpykeHHoe. OOpa3oBaBmias B 00OUX CIIydasx
Harpy>keHHHUsSI PacTATMBAIONIMX 30Ha o, B CHTAJUIC

MOXKET CIIYKUTb HpPI‘-IPIHOﬁ paspyuicHud Marepuajia B
30HC CThIKa. Ha CTBIKE CJIO€B BO3HHMKAIOT CKAYKU
HaIIpsXKCHUSA O, u O'w MOrymue npuBeCTU K CABUTY

CIIOEB  OTHOCHUTEIBHO  ApPYr |
reoMeTpudeckoil popmbl 0OBEKTA.
OcoOeHHOCTBIO Pa3BUTHS HANpPsDKCHUH TIpH
JIOKaJbHOM HAarpy>XCHHbIC SBISCTCS BO3HUKHOBCHHE
WHTCHCHBHBIX PACTSATHBAIONIMX HANPSOKCHUH yXKe B
Hayaje HarpykeHHble. B omimume ot paBHOMEpHOE
Harpy>k€HHOE, KOT'/la pacTsATUBAIONINE o, HAPSKCHUS

HapyIIEeHUIO

PacIpoCTpaHsAeTCsl NPaKTHYECKH HA BCIO TOJIIUHY
CTEHKH.

D¢ dexT ycuieHus HaNpsHDKEHUH TpH  BXOJE
BOJIHBI B 0oJjiee IUIOTHBIA MaTepuall MPH JIOKAJIBHOM
Harpy’>K€HHbIE HHULIMUPYET OETyIIYIO MO CTHIKY BOJIHY
0, ¢ OONBIIUMH PACTATHBAIOIIUMH HANPSHKEHUSIMH.

3akiaouenus.

Hcxoas U3 U3/105KEHHOIO BEIIIE, MOKHO CKa3aTh,
4YTO  pa3pabOTaHHBIC  AJITOPUTMBI  IO3BOJISIOT
HCCIICIOBATh  BOJHOBBIC  MPOIECCHI  Pa3BUTHS
HalpsOKCHUH B YIOPYTHX TelaX, MOTYT OBITh
WCIONBb30BaHEI ~ NPU  aHaIM3€¢  JHHAMUYECKOW
MIPOYHOCTU COCTABHBIX TEJ BPAIICHHS.
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Introduction

In many cities it is planned to build underground
highways of considerable length, as well as tunnels for
new high-speed transport. Extremely widespread
development of the construction of underground main
pipelines providing transportation of virtually the
entire volume of produced natural gas, most of the oil
and various cargoes. Modern transport underground
structures in accordance with the requirements of
reliability and durability are among the most important
objects of underground construction. Along with the
static calculation of such structures [3] their dynamic
calculation [1, 2] is necessary. Among the dynamic
loads and impacts on underground structures in the
form of tunnels and pipelines, operational transport
loads and the impact of seismic waves of natural or
artificial origin should be singled out. Difficulties in
the calculation of objects in the presence of mobility of
the load multiply increase in comparison with the
volume of static calculations. Especially great
mathematical difficulties appear when taking into
account the massiveness of the driving loads. The study
of the dynamics of extended underground structures
under the action of various perturbations leads to the
solution of boundary value problems in the mechanics
of continuous media. [4-6]

Work in this direction with a sufficiently detailed
bibliography can be found in monographs [9, 11, 12,
15] and many other publications are devoted to a
generalization and systematization of research results
on a comprehensive study of the dynamic behavior of
cylindrical shells of various designs. The stationary
solution of the dynamics of an infinitely long thin
cylindrical shell immersed in an acoustic medium and
subjected to an axisymmetric load moving with a
constant velocity in the axial direction was investigated
[13], the reaction of an infinitely long cylindrical shell
in an acoustic medium to the action of a moving
stepped plane shock wave was considered. The
solution is given in generalized coordinates without
taking into account the extension of the middle surface
of the shell. In [14], such problems are solved by the
method of integral transformations. Later, hinged-

supported shells were considered in [10], the nonlinear
dynamics of shells was investigated. In [8], the ax
symmetric vibrations of a priestesses shell were studied
under the action of a moving force, where the Bubnov
- Galerkin method was applied to geometric
coordinates and the Bogolyubov - Mitropolsky
coordinate in time coordinate. Starting from the
equation of shell motion [5], we studied the dynamics
of a priestess’s cylinder under the action of two types
of loads: a concentrated normal force moving along a
circle at a constant velocity, and a point wise normal
force moving along the axis of the cylinder.

An approximate model approach for determining
vibrations on a free surface from moving loads in
reinforced tunnels of a rectangular and circular profile
has been applied [7]. The action of a mobile periodic
load on a circular cylindrical cavity in an elastic half-
space for subsonic speeds of load motion was
considered in [14] where the motion of a half-space
described the dynamic equations of the theory of
elasticity [5] in Lame potentials. To solve problems in
this paper, a model research method is used.

The tunnel is modeled as an infinitely long
circular cylindrical cavity located in a homogeneous
and isotropic linearly elastic half-space parallel to its
horizontal boundary. The cavity can be supported by a
homogeneous or layered elastic shell (in which case the
tunnel can be considered as an underground pipeline).
The no stationary load acts on the surface of the cavity
or on the inner surface of the shell reinforcing cavity.
The speed of the load is assumed to be subsonic.

2. Statement of the problem for a circular
tunnel.

Using the model approach for research, we will
represent the tunnel as an infinitely long circular
cylindrical cavity with a radius r =R, located in a linear
viscoelastic, homogeneous and isotropic half-space x <
h (Figure 1) parallel to its horizontal boundary (the
earth's surface). We define the reaction of a half-space
on a moving with a constant subsonic velocity c along
the cavity surface in the direction of the Z-axis of the
load P.

Figure 1. The calculated scheme of the reinforced tunnel and underground pipeline

For this, we use the equations of motion of an
elastic medium in vector form [16, 17]

I Lo 0%
ij2u+(/1j+yj)grad.d|9u:pjat— M)

2
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Here u(u,.u,,u,)- vector of displacement of
points of the medium; p; - material density; U, U, U, -

displacement components; Vj - is the Poisson's ratio;
L= R S L
To@+vpa-2v))’ bo2+v))
where EJ.— Operational modulus of elasticity, which

have the form [25, 26].
Eb(1)=E, p(t)— [Ry(t-e)p(yae| @

Re (t-7)-
relaxation core; on— instantaneous modulus of

#(t)- arbitrary time function;

elasticity; We assume the integral terms in (5) to be
small, then the functions #(t)=w(t)e™™" where ¥(t)-

a slowly varying function of time, @y, - real constant.

Further, applying the freezing procedure [14], we note
relations (2) as approximations of the form

Eg=E[1-T(ax)-il* ()¢
where

I “(wg )= [R(z)coswyrdr,

ot—3

r S(a)R):J.R(z')sin wgTdr
0

respectively, the cosine and sine Fourier images of the
relaxation core of the material. As an example of a
viscoelastic material, we take three parametric
relaxation nuclei R(t) = Ae " /t*.

On the influence function R(t—1) the usual
requirements of inerrability, continuity (except for
t = 1), sign of uncertainty and monotony:

dR(t)

R >0, £0,0<fR(t)dt<1.
1]

G - the vector of displacements of the
environment.

Since the steady-state process is considered, the
strain pattern is stationary with respect to the moving
load. Therefore, it is convenient to move to a moving
coordinate system 1 = z - ct, connected with the load P.

Then equation (1) can be rewritten in the form

2
[Mlz—Mlngrad divu+M12V2u=2nL:' )
p s s
Here M, = c/cp, Ms = clcs - Mach numbers;

c, = +2m)p+ c.=\alp - complex propagation
velocities of expansion waves - compression and shear
in a medium.

3. Tasks of the action of mobile loads on an
Unreinforced tunnel.
In the theoretical aspect, the solution was based
on the papers [23, 24] In [25], the first and second

boundary-value problems of the theory of elasticity for
a half-plane with a point source of stationary waves
concentrated within it, the potential of which is
represented in terms of cylindrical functions, are
solved by the method of expanding potentials on plane
waves. And in [24] using this approach, the problem of
the stationary load on the contour of a circular hole in
a half-space was solved. Using the idea of these papers
on the superposition of solutions and the re-expansion
of plane waves into series in cylindrical functions, in
[25], in contrast to the exact analytical solution for the
subsonic case, when the velocity of a moving load is
less than the velocity of the Rayleigh waves.

Since the steady-state process is considered, the
strain pattern is stationary with respect to the moving
load. Therefore, it is convenient to move to the mobile
coordinate system r = z — ct, connected with the load
P.

Then equation (1) can be rewritten in the form

2
[,\jz—,\jz]grad divu +$V2u = a—g - @)
p s s 611

When the load acts on the cavity surface, we

have

Orj|r=R= I:)j 6,n), j=r.6m ®)

where oy — components of the stress tensor in a
medium, Pj(6,n) — components of the intensity of the
mobile load P(6,n).

Since the boundary of the half-space is free from
loads, x =h

O =0y =0y, =0 (6)

We transform equation (1) by expressing the
displacement vector of an elastic medium through
Lame potentials

u=gradg, + roty )
Potential y can be represented in the form [27]
V=g,e, +rot(pse, ) (8)

where e, «ort axis n».
With this in mind, (5) takes the form

u =grad div @, + rot(e,e, )+ rot rot(se,, )-(9)
It follows from (3) and (8) that the potentials o;j
satisfy the modified wave equgtions

ROF
Vi, =M220 jo123.  (10)

on? ’

Here M1 = My, M> = Mz = M.

We express the components of the stress and
displacement of the material point through the
potentials ;.

The components of the vector u (7) in cylindrical

(8) and Cartesian (9) coordinate systems [24-26]:
L 200 109, 0%9s,

"éar r a8 omor

_1op 0p, 10, (11)
" roeo or ronod
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u :%+m262¢23; Where m2 =1-Mm 2.
Toon on Volumetric strain
_op  0p, Doy, g=divu=VZ3gp,. (12)
x o axf” Using Hooke's law, taking into account (9), (11),
u =90 _9¢, 00 we find expressions for the stress tensor components in
Yoy ox oyon cylindrical and Cartesian coordinates
o9, | 2 0°0s,
u, :a—nl+ m? o

m

L 2#(16 Do op 1

P on? ree® or

o —ﬂ.M
or?

8778r

2
o =(2p+ng)%n"}

r o6or

P 1 o,
r 0don

3
o2 %,
on

109, _az% +£ 63(/73 +62(/73
r o0 orod ro0°dn oron )

Oy
r2 80 or%en )

m2) s
s’ oncor )

+ @A+

_ [26%_5

r 06on oron r

2(02 +(1+m52) 63?’:«1 j

0601

m: o%p, 1 O,

or?

Gy =2 (162(/’116% &p; _

17 n

5(ﬂ1_

1 &, ]

2 anz r orondd 1’ ondo |

2 63(03
on®’

2
6(02+

_/uv|265”1+2 [

PaZ

oy?
62491

0,
oxdy  oy’on )
2
+ o°¢, +

—/1M28%+2 (

PaZ

Oy, = ,u[Z
Gy =“(2

*p, _

o’ (2% +
onox
0 2(Pl
dyon

ox?

2
oyon

_ 62@2
oxom

%, _

0y
oxoy  ox*en )
mz) 63(03
*"on*ox )

3
1 2y 0704 }
+( +m3)6y&n2

m? *p,

S

w = 24 (axay Y

Thus, to determine the components of the stress-
strain state of the medium, it is necessary to solve
equations (9) together with the boundary conditions.

In cases where circular tunneling or underground
pipelines are thin-walled structures, the considered
model of the tunnel can be adopted as a design model,
with the reinforcement of the cavity by a thin elastic
cylindrical shell of thickness ho (Figure 1). Because of

2
1+ v, 0%Uy,

0", )
2 on® oxoyon

the small thickness of the shell, we assume that the
surrounding array is in contact with the shell along its
median surface. The load P, moving with a constant
subsonic speed c in the direction of the Z-axis, acts on
the inner surface of the shell.

To describe the motion of the shell, we use the
classical equations of the theory of thin shells [21]

2
1-v, 0°U,,

%y, 1-v, 0%, Vo OUg, 1-v,
2 2 2 =y =Po 2 (Pz_qz)’
oz 2R® 0 2R o200 R &z 2, A 2uh,
1+v, 8%U,, +(1—v0)62u09 1 Uy 1y 1-vy 07Uy 1Y (P,-q,)
2R 3200 2 a® R® 0P R2 A0 ° 2u, ot 2uh, o
2 _ 2 _
vioauosz%% h—“VVUO, uo;:_ 01 voauzor_l VO(P _qr) (13)
R oz R* 00 12 R 2u, ot 2uh,
where uoz,-uoe, Uor are the displacements of the points a, :Grz‘r:r{’ o :Gre‘r:w a, :Grr‘r:R-
of the middle surface of the shell; P, Po, Pr -
components of the intensity of the mobile load P;
1
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components of the reaction surrounding the shell
environment; vo, Lo, po are the Poisson's ratio, the shear

modulus and the density of the shell material,
respectively. In the moving coordinate system,
equations (13) are rewritten in the form

i (1-vy) poC |07, 1= 0%y, 1+v, d%U,, Vo Oy _1-v, (P —q,)
2u, o’ | 2R® 06 2R onod R on  2mh " )
0%, (1- 2) g2 2 -
1+v, 0r7+( Vo) 1 PoC aUoza +i26uga+i25wm:1 Vo (P,—0,).
2R 006 2 4 ) on®  RE 00 R® 00  2mh,
au 2 1— C2 2 _
Yo Qoy , L Moy 1Y oy, AV) i Dy Wy 1o (g
R on R° 06 12 244, on R 24,0,

The motion of the half-space is described by the
dynamic equations of elasticity theory in Lame
potentials.

Let's consider two cases of conjugation of a shell
with an environment: rigid and sliding. In these cases,
the boundary conditions have the form:

- At sliding contact

ylrr=0 =10, W _r=w,  (14.2)
- At hard contact
ui‘r:Rzuor j=n0o,r . (14,0)

Thus, in this formulation, in order to determine
the components of displacements and stresses of the
medium, it is necessary to jointly solve Esg. (13),
subject to the boundary conditions (14), depending on
the conjugation condition of the shell with the medium.

In the moving coordinate system, we apply to the
equations of motion and the boundary conditions a
complex Fourier transform of the form [24-26].

o(&)=[" p(n)e " dn

P == [ p(&)eds

Writing general solutions of the transformed
equations of motion of the tunnel in the form (4) - (15),
we find the following system of algebraic equations for
determining the dimensionless transform ants of
displacements of an intermediate surface

(15)

. 1-G
_§2U0+|§le():_§2 3 IGOZUO;
. 1-G k2c?
icGU, — 1G02§2W0+(1+ 1€2V jWo_

_%&Wo =C,P,.
Where

G,=G,/G,; k=h/a; P, =P,a/Eh;
U, W} ocr=c| 2|
CUL W cg C(ZGJ’
The stress at the boundary of the soft layer and

elastic among (r = b) in the dimensionless form has
the form:

{Um Wo}:

«_(4] @-pHP@a) ., wi"H,(@a) .
=|—-—"1"""sind —2 “sinnfe d
? '[77,'{ 0, +Z An s

m
1

. 2

i pa’

T pratHy (ﬂc’:l)JrSﬂ[ﬂ;a2 H(l)O(ﬂa)—ﬁaHl(ﬁa)]

—é%[(lJr mH, (@ a)-a aHy(a a)cos&}—

L i [—nHr(]l) (o a)+(x a)H,_q1(a a):|
2
An

cosng Le'é”

n=2
where
8 =—~4nH® (@ a)H, (B a)+(1+n7)a@ aHy(@ a)+ Hy (B a),
An=nd aH (& a)Hy(B a)+n(B a)H, 4 (B a)H, (@ a)~
~apa’H (@ a)H, (B a)
Here & = clc, is the ratio of the density of the
environment to the density of the soft layer; &, /} - are

functions of & and n.

We find the following expression for the load
transformer, which is transferred to the shell from the
side of the soft layer

arc =-G, gclwo -C,R, (é)!

4 A4 B,
C, =S Hlka=073i .
2 e
C. = 2 (_1)J Ay ku:OBSj
©E det|A]
Elements of the determinant det|A,| is
computed then formula A, =-2M,; A,=-a,;

Ay =nMy,; A, =-Ay Ay =-S5 Ay
Ay =A, *ko (21)/ kl(zl);
Ay = A13*|o(zz)/ |2(Zz);
Ay = A’13*k0(zl)/k1(22); A, :%An; A, :_%Au;

Ay = n1k0(23)/k1(24)—2A21 /(23/M2); Ay = A13/n1;
Ay =—Aslng;
A, = nllo(zs)/ |1(Z4)_2M181(23)/ |1(Z4);
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A, = —2M2 (ko (25 ) Ky (zg)+ 1,(z5)/ 1,(z6) /(26 1 M,));
Ay =—2M2 (1(25 )/ k(26 )+ 1,(26 ) K (25 ) (26 I M),
Whereis m, :\/1_|\/|;; m, =1-M2;
z, =My,

z, =M1, 2, =My,
Z,= m177(1+ kn); 2o =my; Ky = (b_a)/a;

k, k, -Modified Neumann functions; 1, 1, -

modified Bessel functions; the general solution of the
equations of the motion of the environment has the
form

(€, <cs<c,)

or &)= A, (Ek, (Mér)+ B, ()1, (mer)
y(r.&)=C, (k. (m,&)+ D, (€)1, (myer) - (16)
His expression for the original transform of the
normal displacement has the form
_ v Afacos(gn)-¢lim(cn)lds | (17)
Yo == ,Z_O“{I [a2+;’zjdet\AKe\
Defining A, (j=12.... 5) is obtained from

—o0

detHAkeH by replacing j = 20 by the column C with the
elements {0; 0; 1; 0; 0}.

W .
K
AN
N
\ W
‘. \\'\ ~,
E ~
os |\ A AN
A} N, W,
'\ NN
3 “ ~ ~.4
\_ '\} ~ .,
a2 A A ~ < T =
\ ~ w3 ~.
3 ‘~ ~.
N 1 . ~,
3 .. ~1 ~.J.
0l Y - ., - T~ - el
‘\"'-. ey .
.. "'b..__._- .-
e -
ais 03 045 06 h

Fig. 2. Shell deflections as a function of thickness.

After this function A(Z).....D(¢) from (16) can
be calculated from formulas

(AB,C,D}=— 2 A

A, o aA

' a

m,, — minors of the element Aje. For a specific

value of the load velocity C, the denominators under
the integral expressions in formulas (14) are
transcendental functions with respect to ¢ C real

coefficients depending on C, as well as on the
mechanical parameters of the shell and the layer.
Analysis of the integrals of treatment must begin with
consideration of cases [25] D(¢,c,)=0, which is

equivalent to the construction of the dispersion relation
in the corresponding problem of propagation of free
waves and the determination of the denominator from
the dispersion curves of the roots for the chosen
velocity of the load C. at C< Cs are possible for cases.
Figure 2 shows the change in the movement of the
filler, depending on the thickness of the bodies for
different values of the rigidity of the aggregate. As can
be seen from the drawing (y = 100, 50,10,2), that for a
sufficiently rigid layer (y = 100), the deflections of the

:ZdetAke{n(mg); 1 (mge)
A?:éMskWﬁPo\mM\Gl(K = 1....4)

gk (m,é)" 4, (my,é)

shell essentially decrease [18-20, 21, 22]. For a given
speed C, there are one or two different denominator
roots. For some values of C, the denominator has a
double root. This case corresponds to a minimum of the
corresponding dispersion curve in Fig. Such a velocity
is called resonance and is denoted by C*.

A resonance effect appears, or which deflections
and contact pressures tend to infinity. For a given value
of C, the denominator has no roots on the real axis, as
seen in Figure 2, this will be either, C<Cy (up to
resonance mode). At this speed of motion, the
inversion integrals are not special and can be found by
effective numerical methods.

Dividing the integral (17) into two terms

l 00
W, = ;J.O x (Q)dQ

and
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1 e normal stresses (coe) is somewhat different: these
Wo = ;L,l Xi(Q)dQ (18) stresses increase in the central parts of the tunnel arch.

The value of the integral (18) was found by the
numerical method [23]. When the integral is calculated
by the Romberg method, it is necessary to repeatedly
calculate the integrand function. The inverse Fourier
transform (29) was numerically fulfilled. It is shown
that at an integration step of 1.01, the error of the
procedure does not exceed 0.3-0.5%.

4. Conclusions.

1. From the analysis of these results it follows that
for any conjugation of the shell with the array, the
reinforcement of the tunnel leads to a decrease in radial
displacements and compressive axial stresses (onn).
The effect of the shell on the nature of the change in
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Introduction

Amir Temur, as the owner of an incredibly sharp
mind, was a man with the skills to anticipate the
causes of problems, more precisely, the desires of the
public employee, the actions of the secretly and take
reasonable measures against him. Amir Temur gave
gifts and positions to state employees, and keeping
them in the midst of fear and love. The fact that the
leader had these qualities, formed in him a sense of
voluntary-involuntary obedience and submission to
the ruler in the state (Saltanat). The ruler strengthened
respect for his judgment and served to ensure the
unconditional fulfillment of the precept's decrees.

The management principles applied by Amir
Temur are based on the laws of real social relations.
He had a good understanding of the natural existing
social relations between people, at the same time, the
contradictions that can arise from it, and, accordingly,
has developed the right plans and activities. Such
conclusions were made due to the fact that the power
and its management, the organization of effective
activities, respectively, were able to coordinate the
transparent aspirations of the ayons to power in
accordance with the interests of the state. In particular,
he says: "Taking these twelve rules as a slogan for
myself, | sat on the throne of Empire (Saltanat) with
the great confidence. | have learned from my own
experience that if a certain king does not possess these

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.04.84.58

twelve things, he will remain untouched from the
Empire (Saltanat) [1]."

The establishment of public administration based
on the requirements of justice is a natural necessity and
serves to ensure a strong balance of power. The problem
of the issue is the awareness of these laws at the level of
state policy and the introduction of political and
organizational norms in accordance with them. Such a
device is a phenomenon connected not only with the
ruler, but also with the culture of life of the people,
which ensures the execution of this sentence. In this
regard, the procedures developed by Amir Temur
served to harmonize the interests of the ruler with the
people, which was of great importance as a matter of
public security.

Sahibkiran well understood and practiced that in
order to rule the world, in addition to a powerful army,
knowledgeable and strong consultants were needed.
So we know that he paid special attention to scholars,
sheikhs and Sayyids. In addition, merchants and
dervishes also relied on their services as ravines that
spread their victories across various state borders, as if
with their own eyes [2].

Temur's teaching deserves special study, given
that the concept of power is divided into 12 categories,
which include the essence of the content of the narrative,
the rationality of logic, consistent interdependence,
purpose and interest, justice and truth. In fact, similar
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principles of public administration determine the
achievement of subordination of 27 countries. This
issue was the result of an excellent policy related to state
administration [3].

It is known that in the history of the state of
Mawaraunnahr there was a huge legacy left before the
Sahibkiron for the construction, organization,
management and storage of the Empire. However, not
all areas and directions of statehood, as in the "Temur’s
regulations”, are covered completely and holistically.
In this regard, the "Regulation” created by Amir Temur
is considered a constructive concept of power, which is
ideally regulated in this regard. He understood the
functions of governing the empire (saltanat) at a high
cultural level.

In this part, it is indicated that the owner was
scored in the administration in 12 categories. For
instance, the distribution of goods between the ruling
classes in society and their balancing of the right
distribution is an incredibly difficult task, while at the
same time bringing them to balance at the point of
justice is an important factor that guarantees the
development of the state. For as long as the conflict of
such interests does not lead to a balance, national
priorities for the ruling classes will become
secondary, and we will witness the result of such
terrible consequences in our history. This raises a
reasonable question: what political means will Amir
Temur achieve in this regard to unite the interests of
the ruling classes, who have become retailers as a real
in Mawaraunnahr. At the moment, in this regard, why
does he focus on the categorization of society and rely
on them? Why does it attach great importance to the
systematic organization of the hierarchy of its
positions and levels in public administration? This
approach to categories, which important and serious
aspects of public policy, at the same time, are aimed
at finding a solution to justice?

It should be noted that the presence of a ruling
class in any period and state is a natural phenomenon.
After all, there is a people, a nation, a state, there will
be a sense of domination over it (possession), and
there will also be a layer of inclined leadership. This
is the law of necessity and need! Stratification of
social strata means natural selection. The dominant
classes are considered categories that have a certain
property and influence state policy through this
property, determining the future fate of the people.
More precisely, they are considered the owners of the
land. Such a social system actually occurs in the same
way for all peoples.

It turned out that the ruling classes are
individuals who determine the integrity and prospects
of the state, and in the state they represent the nation,
as well as represent and protect the interests of the
people. When this happened, any shah paid attention
to the fact that his policy was also related to the will
of the country's rulers. The fairness of relations is
determined by the fact that these relations are a kind

of nationalistic. The philosophical aspects of this
question, however, are neither an Alliance between
the ruling classes, nor the sole purpose of the territory
of Mawaraunnahr (Transoxiana) during the same
period, than from the point of view of the situation of
political power. We know very well that each of them
seeks to rule.

Amir Temur achieved unite the rulers of
different interests and levels around the idea of
restoring a single goal —a powerful state, on the border
of which there was a disunity. This idea was carried
out with a sequence of certain political activities. In
this regard, it involves managers and other parts of the
public administration system in the activities of the
Public service on the basis of clear obligations and
responsibilities, laws and regulations, and seeks to
harmonize their potential and interests in accordance
with it with the General interests. These rules are
formed mainly on the basis of the designation of the
twelve categories of the empire (Saltanat).

Sahibkiran, first of all, pays great attention to the
offspring of the State employee, their wisdom,
intelligence, and personal human qualities. That is,
based on the social background of civil servants, their
ability to manage the state, he raised them to a certain
task or level. This approach is systemic in nature and
is aimed at preventing spiteful, disillusioned cowards
from entering the public institution. In particular, he
was able to define the individual tasks of the layers'
activities, as well as their respective responsibilities.
Currently, criteria have been set for one of their
powers not to exceed the other or, on the contrary, not
to fall, which has led to the discipline and effective
operation of public authorities. Thus, he pays great
attention to the preservation of everything and
everyone in his career, determining the value of each,
their position and the measure of everything.

Amir Temur is a wise, experienced statesman
who wants to establish himself as an experienced
statesman, which state Central authority and local
authority, which social categories to rely on, officials
and their attributes, will determine the range of duties
and responsibilities. Each owner of the crown pays
special attention to the management of the state and
society on the basis of certain socio-political groups.

Amir Temur says about this: "If you can't keep
everything and everyone in your career, it will get
your empire (Saltanat) more harm and loss. So you
need to determine the value of everyone, the position
you hold, and the measure of everything and act
accordingly.”[4] We know that the factors that lead
the state power to slavery noticing everything and not
keeping everyone in their career lead to the fact that
corrupt and selfish people, thieves, a generation of
unscrupulous people come to the practice of state
management. As a result, the resulting categories of
dirt (groups) and the "policy” that encourages them
will lead to the absorption of the development of any
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state. The philosophy of this policy has not lost its
relevance in today.

The most important aspect in the categorization
part of the "Temur's regulations" that it has a clear
regulation that allows you to quickly put into practice
the selection of management personnel, appointment
to positions, organization of activities and control over
the order of work. In addition, this rules are brought to
the attention of not only the leaders, but also the entire
country, all citizens have been warned about this rules.
Because of this, people in leadership positions were
required educated, smart, entrepreneurial, and
experienced [5]. That is, natural selection served the
growth of potential persons in the hierarchy of power.

Amir Temur, who laid the foundations for
managing society and its prospects in the interests of
social strata, will succeed in creating a solid
foundation for a huge state. He organized the
management and conditions for direct participation in
it in a practical way in accordance with the positions
and capabilities of the divisions. Undoubtedly, those
who had this opportunity were directly connected with
the enthusiasm to enjoy the service of Amir and the
desire to follow his statutes. And morality was the
basis of this social contract. Thus, the organization of
the social contract has established conditions for
ensuring the participation of all categories of citizens
in public administration and the benefits that exist in
it, in accordance with the level and potential. At the
same time, the state has also formed a system of labor
resources and their target orientation. In particular,
moral, transparent criteria have been created that
categories and officials should not demand beyond
their capabilities and needs.

12 categories listed in the Temur regulations:

The first category — Sayyids, Ulema (scientists),
Sheikhs and Fazils (political elites).

The second category — the wise men and the
owners of the council, cautious, resolute figures, the
elderly and experienced.

The third category — the people who are
prayers.

The fourth category Amirs, sarhang [6]
(military officer), sipoh-solorlar (soldier)

The fifth category — Sipoh and raiyat.

The sixth category — reliable, truthful people

The seventh category — Ministers, Devon
secretaries and munshi (secretary, creator)

The eighth category — Hakim (doctors),
astrologers and engineers

The ninth category — mukhaddis, (prophet, his
descendants and companions).

The tenth category — Mashayixs, Sufis, Arif.

The eleventh category — workers and
craftsmen.

The twelfth category — travelers.

According to the "Temur’s Regulations", the
highest level of categories are Sayyids, Ulemas
(learned men of Islam, clergy), Sheikhs (religious

leader) and Fazils (erudite , learned men). In this
regard, Amir Temur considers scientists as the highest
rank of the category, while adhering to his previous
teaching about the prestige of the people of science
and religion in state politics. | have approached the
seyids, the scholars , the sheikhs, and the fazils. He
said: "l have addressed the Sayyids, the Ulema
(scientists), the sheikhs, and the Fazils myself. They
always came to my palace and decorated my
meetings. They raised religious, legal, and intellectual
issues and expressed valuable opinions. | learned
from them what is Halal and Haram.”[7] The question
is, why does a ruler who owns half the world give the
Sheikh, scholars, and fazils the highest rank of ruler
of the State (Saltanat)? Is it the kindness, generosity,
culture or any essence of law of Amir Temur?

Thinkers of the world (Arestotel, Plato, Avesto,
Farabi, Yusuf Hos Hajib Nizamulmulk and many
other thinkers) who left a huge legacy not only about
how to manage the state, but also about whom it
should be governed by. After all, if public
administration is the goal, then its administration is
considered as a tool. Management by its nature
requires  skill, ability, discretion, diligence,
knowledge, and education. Therefore, a stable and
effective government agency requires civil servants of
this quality. Rules Farabi which in his day set the 12
qualities of Arif reveal the interrelated nature of these
attributes. For instance, a person may be a skill, but
talent is not. There may be knowledge, but there is no
lack of courage. In this sense, one of these qualities is
considered as a factor that complements the other, as
a spiritual means that ensures and guarantees the
sustainable management of the state.

In particular, A. N. Farabi — "citizens in many
ways live by imitation of their leaders, if this is true,
they are right, if they are unfair, they are also unfair."
The bad influence of performers occurs for two
reasons: the first is the impurity of the way of life of
people who do not perform tasks that can benefit their
society. Another is the presence of other (negative)
leaders above them [8].

For this reason, thinkers support the ancient ideas
that the state should be governed by Arifs, the military
should be protected, and entrepreneurs-peasants
should serve prosperity. But no society or nation still
adheres to this legislation. In fact, the degradation of
the human world began with this. The scientists and
Arifs become by nature people who think about the
end, who seek rewards, who hate wealth. For this
reason, the service of power is seen as a means to bring
them happiness. The fact that the military and
performers are engaged in the execution of power,
determines the entry of categories into this formation.
For instance, the military have characteristics such as
revenge for glory, committing violence and cruelty.
Their rise to power increases the chances of meeting
such inclinations. Entrepreneurs, on the other hand,
find peace of mind with the acquisition of wealth. In
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the same way, they use the means of power. If the last
two categories are combined, there will be no room for
enlightenment in society. The reason for the
deterioration of the world is that these categories
occupy the same place in society. Under the guise of
"democracy" that corresponds to the interests of these
categories, state systems and concepts of power were
created, and this process continues to this day.

Another important aspect of the Sahibkiran
classification rule is that scholars served as a filter
between the ruler and the social strata. Whoever
appeals to the ruler or authority is bound to observe the
rules (Sharia) established by the upper class. At the
same time, the Sahibkiran also ensured that in practice
it was necessary to issue its decrees and judicial
decisions that were inherent in these values. Such a
system was defended by the state decrees and the will
of the ruler against unfair decisions.

Yusuf Hos Hajib also repeated thoughts of Abu
Nasr Farabi: that is, the temperament, characteristics
of the head of state affect everyone who stands at its
foot. How the leader and management behave, citizens
also coordinate their work accordingly[9]. These
views are not coincidental; they mean that scientists
recognize the legitimacy of society. How
entrepreneurs work in society....? As it turned out,
people have already passed this way. At the same
time, authorities were formed to meet these needs.
Only they are not based on the inheritance passed
down by our ancestors.

The second category is specific to those who
are considered smart, wise, and the council of
members cautious, persistent, experienced, attentive
work who enrich the theoretical views of
management and achieve its implementation. The
complexity of the issue, in fact, is that if defining a
policy aimed at the development of the state is an
important issue, then implementing it in practice is
an even more important task. That is, with the right
choice of smart, experienced, business, event
categories of participation in public administration
that can practically implement it, the will of the
authorities in the society (people) will be provided
with harmony and values will be implemented.

As a third category, he values prayers and
spiritual people. As their important services, they
consider  spiritual  reinforcement in  the
implementation of the action plans established in the
state, as the authorities and propagandists
(ideologists) who give confidence in the name of
god. In the work on clarifying the decisions taken
and mobilizing them for this purpose, they were
considered as one of the most important sections.
However, Amir Temur himself said: "seeing the
abundance of troops of Tukhtamishkhon , my army
fell into confusion, then Mirziyouddin Sabzavoriy,
who was a blessing man , took off his turban from
head, opened his hands for prayer and wished me
victory from the god. There was no end to his prayer,

the effect of the prayer was seen immediately, and
the enemy retreated."[10] It is known that god will
not help if you do not take any action by raising your
hand to the sky.

In this regard, Yunus Oguz — 1391 in one of the
battles with Tuxtamishkhon on the threshold of a
Kunduz, at some points he started to win. Then Sayid
Baraka descended from his horse to the blessing and
read the verses of the Koran, taking a bunch of sand
and scattering towards the enemy. Seeing this, Amir
Temur quickly realized the problem and shouted that
his enemies were retreating. Inspired by this, the sipoh
(soldiers) without thinking, achieve a decisive blow
[11]. This is the power of spiritual influence on you.
Servants of the Sharia is the ideologues who made up
and inspired for the fighting spirit of sipoh (soldiers).

Islam acts as the state ideology for Amir Temur
in the Turon Union. Sharia law plays an important role
in eliminating internal conflicts and conspiracies,
ensuring peace and stability in the country, and
gaining the trust of citizens. Sharia judges force
people to obey the same rules and be loyal to the ruler.
As a result, they seek to unite hundreds of tribes of
different values and professions and mobilize their
own goals. Gradually, Sharia rules are also being
integrated into the army. This meant that the military
actions took place within the framework of the
religion of Islam.

The fourth and fifth categories were brave,
ambitious, with a bone in the military, experienced
amirs, warriors and soldiers who included the heads of
their troops as members of the State Council. Their
level in the military Affairs of the state is determined
by the corresponding material incentives and careers.

Representatives of the sixth category are
considered reliable, correct, reasonable people from
medium layer of society. Based on their opinion and
goodwill, each layer of society has created
opportunities to rely on state policy and assign
responsibility to them, to participate in it. That is why
Amir Temur revealed state secrets to them and
realized how well the policy is being carried out in
affairs of the government (saltanat).

The seventh category included Ministers,
Munshi and secretaries of Devon. Such positions
belong to the category of people who are brave, loyal,
good  warriors,  entrepreneurs,  enterprising,
enterprising, with the potential to be perceived by their
upbringing and virtues — those who are distinguished
by their special qualities, nature, which are given from
God.

Although the social layer of doctors, healers,
astrologers and engineers, Sufis, artisans, merchants,
and tourists is on the same level, depending on the
functions performed, it is divided into four sections
that are left separate. Amir Temur sees them as the
"generators of the Saltanat enterprise"[12].

Government is formed from different views,
goals, interests and desires in accordance with his
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nature. Therefore, as we have already noted above, in
the case of the government, ignoring the word and
position of each person, leads to the migration of
internal secretly contradictions in the state. Depending
on the validity of different views and opinions, the
possibilities of sustainable management were
strengthened, guaranteed their generalization in public
administration, and harmonization of the will of the
Chairman with the will of the ruler. The achievement
of this harmony of relations served to ensure the
practical application of the fairness of public
administration policy.

In General, as can be seen from the
"regulations”, no class or category in society was out
of public service. They are assigned a specific task or
responsibility. Thus, citizens have been mobilized at
the level of their positions and opportunities for the
development of the country, its prosperity and well-
being of the country. The participation of these strata
in public administration regulated the professional and
moral potential of society, ensuring that the material
distribution in accordance with this order is at the level
of everyone's capabilities. As a result, the authorities
were encouraged by the arrival of strong-willed
specialists, as opposed to the participation of
individuals by chance.

Categorization of the society's population had
led to the view that public relations were based on the
principles of equality and justice, regulation of labor
resources. The most important thing is that there is no
profession, no skill, at the same time, without
knowledge and skills, a person was deprived of the
opportunity to live in the upper or middle class.
Everyone was at the service and complimented with

3.

respect to a high-class person at the level of his
potential. As a result, mutual national integrity was
established between citizens. Social relations have
strengthened morally.

However, we still do not fully understand the
need to categorize strata of society in public
administration, its political and social significance
and the theoretical significance of the issue.
According to the Russian scientist O. Zotov [13], who
studied the political activities of Amir Temur, the
stratification of society is not just a an organization of
a social hierarchical position, but also law that brings
society into balance, binds the balance of forces, and
regulates it. In his opinion, “bin fa”, the two Parallels,
however, share with interrelated factors. That is,
theoretical ideas are intertwined with practical
solutions. In the geometric center of Amir Temur’s
“regulations” invisible but there is a ruler of
management with full power. The rest of the
categories are intertwined in a half circle form in
symmetric order. For example, 1 category (scientists)
corresponds to 12 category (travelers). 2 category
(wise), 11 category (wise).

It is no coincidence that the scholars' into
travelers, the military into the historian are parallel.
This order of Amir Temur served to inform scientists
about the life of the people through tourists, while
historians provided the military with information
about the way of life of a particular people and opened
up the geographical political possibilities of the state.
The third category of prayers provide solidarity with
the Sufis of the 10 category as a source of spiritual
support and strength.

10
2. government \ 11
[ \

1.

12

Figure 1. Parallel stratification system of society.

First category. Sayyids, Ulamas, Sheikhs and
Fozils — into 12 category. Travelers, strangers;

Second category. Wise people and the owners of
the council, cautious, resolute figures — intoll
category. Profession owners;

Third category. Prayer peoples — into 10
category. Mashayixs, Sufis, Arifs;

Fourth category. Amirs, warriors, soldiers - into
9 category. Engineers, companions;

Fifth category. Warriors and soldiers —into 8
category. Doctors, healers, astrologers;

Sixth category. Reliable, unbiased smart-guards

— into 7 category. Ministers, Devon secretaries and
munshids.

In this way, the rest will also come in harmony
with each other. If we draw this factors, we will face
the philosophy of heaven and Earth:

Firstly, the intellectual potential of society is
concentrated in a certain nuclear form. It does not
flow in a secluded, poetic channel, management is
controlled, subject to the purpose of the ruler. There
is a harmony of managing the whole force. On the
contrary, the stoic presence of such power leads to
anarchy, social contradictions, and then to hostility.
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Rulers who did not know the secrets of the same law
and did not know how to use it wisely destroyed or
expelled such enlightening forces. However, his
"perspective" never produced positive results.

Secondly, the unification and mobilization of
these forces towards the goal of establishing a
sustainable rule policy, expanding the factors of
growth and development are considered the most
effective means of Public Administration. Just as
there is a natural procedure of struggle for mutual
existence in nature, and in society itself-the processes
of self-renewal, purification, development, violation
of its laws leads to negative consequences. In fact,
humanity has always been in conflict with the fact that
it abuses the law. At the same time, the cooperation of
the categories that have come to gloss over each other
creates conditions for the transformation of Science
and education in society into a single profession,
common goals. That is to say, praying was in
collaboration with the Sufis, Arifs.

Thirdly, given the importance of the biological
structure of the human body, the head leads to the
activity of the rest of the body through the mind. If its
main part is the head mentally, it disrupts the activity
of the body parts. Unfortunately, in such cases we
can't use the rest of the body instead of the head and
the again of the mind. We cannot interfere in the
Affairs of God. Amir Temur brings such dignitaries to
the state administration that they become guardians of
justice (power). In order for the other categories to
participate in public Affairs and ensure their interests
in practice, of course, it was necessary to pass the
approval or approval of the highest category. In turn,
Amir Temur also issued a decree on execution,
confirming the fairness of his decisions. Of course, we
do not claim to understand this approach as an
absolute truth. However, the same compulsion
ensures the balance of justice in the Kingdom. After
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all, what is justice for Saltanat and its evidence?
Equity-this means the distribution of profits among
the layers of society. Through it we come to order,
regulation, discipline, stability, development, ascent,
prosperity. This harmony serves to increase the ability
of society to cope with healthy and social diseases as
an immune system.

The "regulations” describe the managerial status of the
Manager, which first sets the task of the Manager to study the
managers and employees subordinate to him. Any team
consists of people of different character. Accordingly, the styles
and goals - the interests of the leaders in them are also colorful.
According to Amir Temur, one of the important things that a
Manager should know is that the Manager should classify his
subordinates into categories, taking into account their goals,
interests, knowledge and enterprise, business methods,
requirements and needs. For instance, the leader should not go
down the path of seeing one of these categories high, one after
the other low, rather, each category at a certain level should be
divided into jobs according to their level, they should refrain
from providing jobs at a level that is higher than possible. Also,
categorization should not be based on positions, but on
knowledge and common sense, experience and enterprise.

We know from history that rulers who do not
understand the path of truth are only those who, in the
hope of saving their world, are friends with ignorance,
but also those who, if there is evil. And rulers
endowed with justice and enlightenment, faced with
the hype of the political game, lost the Kingdom. In
contrast, Amir Temur is considered one of the rulers
who linked politics with the Arifs in the activities of
the state and established the triumph of justice. Thus,
the phenomenon of Amir Temur's personality, in
contrast to the curses associated with war and
occupation, penetrates into history as the creator of a
great legal entity state.

5. Ravshanov, F. (2007). Milliy rahbarshunoslik:
tarix va tajriba. (p.135).  Tashkent:

“Akademiya”.

6. (2005). Temur tuzkulari. (p.81). Tashkent:
“Sharq”.

7. (2005). Temur tuzkulari. (p.76). Tashkent:
“Sharq”.

8. Abu Nasr Forobiy (1993). Fozil odamlar shahri.
(p.29). Tashkent: A.Qodiriy nomidagi xalq
merosi nashriyoti.

9. Yusuf Xos Hojib (1971). Qutadg’u bilig.
(pp.329-361). Tashkent: Fan.
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Introduction American children’s literature; “Shum bola” (literally
Generally speaking, through the life of the translated as “the Naughty boy”) by Gafur Gulom and
cunning and desolate orphan heroes the reader gets “The adventures of Tom Sawyer” by Mark Twain.
closely acquainted with the particular period’s social Both of these novels contain the features described
environment. The hardships of life are brought under above. These novels have the elements of humour,
satire in the “cunning novels”. The writer tries to satire and social criticism hidden behind the runaway
convict the social system which based on injustice. It adventures of the boys (Tom and Koravoy).
focuses, especially, on those who are vulnerable, such
as children, women, the elderly, orphans, the poor and I. LITERATURE REVIEW
the downtrodden. Because, hunger and poverty can Novels depicting ordinary life stories of cunning
make a person hypocritical and even can lead to the street children developed by the end of the 16 century
loss of his humanity. In children, particularly, this can in the world literature. These type of novels greatly
trigger more severe disasters. That’s why the differed from those works that illustrated the life of
characters of the “villainous” novel usually succeed the knights and pastorals which were common at that
at the expense of losing their human qualities. period. The experience of creating fictional novels
While talking about the novels of this type we about cunning heroes in Spanish literature, initiated by
remember about two famous works of Uzbek and Fernando de Roxas (the end of the XV century) in the
[ ]
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form of a dialogue, has been taken to a higher level by
Francesco Gomez de Quevedo (1580-1645).

The emergence of the “cunning novels” was
caused by the circumstances of the social life in the
mid -16™ century - the outbreak of poverty and the
desire to live easy life. Because, it is natural that under
such circumstances the violent try to rule over the
helpless by defects like, extortion, fraud, oppression
and theft. These works that deeply reflected the real
conditions of life have been called “cunning novels”
in literary studies. The characteristic features of these
type of works can be seen in the followings:

- The protagonist runs away from home during
his childhood;

- The protagonist’s escape from home is
caused by his family’s poverty;

- The main protagonist is driven out to the
street by his widow mother or aunt for his cheating
and cunning deeds.

- The plot of the work consists of an interesting
but painful adventure of a stray, abandoned, homeless
orphan hero;

- The young hero does all he can to make a
living, for this he is forced to use various tricks;

- The hero falls from one master’s hand to
another during his adventures;

- The important part of the plot is the motif of
hero’s serving in the hands of the greedy rich and
ignorant priests, having severely beaten and expelled
by them;

- The culmination of these works is stealing
bread to survive and facing with robbers on his way;

- Though the protagonist serves on the doors
of several people he never becomes full and never can
afford his needs;

- The hero gains great experience by tasting
the bitterness of life;

- These works are usually small in size, but
satirically powerful.

Il. METHODS AND METHODOLOGY

In Mark Twain's "The Adventures of Tom
Sawyer "and in Gafur Gulom's "Shum Bola", travel of
heroes is a necessity. Actually, it is the wish of neither
the heroes of the works, nor the characters that
surround them, this is the existing circumstances or
accidents that force them to do so. More precisely, the
reasons for undertaking such quests include the
purpose of finding their place in the brutal world, to
seek shelter and to provide food. And the heroes have
to struggle against many obstacles in the pursuit of
their dreams. While the hero of “Shum Bola” Koravoy
is forced to leave home in disgrace when his mother
reveals that he secretly stole oil and egg from his
home, the hero of “The adventures of Tom Sawyer”
Tom, who has similar event with stolen butter and
bread, burns out with the desire to see the foreign
countries and live as a pirate (he considers that being
a pirate is good and heroic thing). But they can't go

very far: all of the events which they undergo take
place in their own country, around their birthplace.

1. DISCUSSION

As it is known from the sources Uzbek writer
Gafur Gulom created his masterpiece in 1936. But at
first he called the work with another name, later
changing some episodes and description, the name
was also changed. This story describes the writer’s
childhood and the image of Tashkent in the early 20™"
century. Although many of the events at the center of
the work are taken from the writer’s life (for example,
the writer himself admitted that for the hero Hoji Bobo
he simply chose an unusual features and words of his
father), [13,37] the work can not be considered to be
an autobiographical. In it, the artistic texture and the
fantasy is stronger than the real historical facts. L.Bat
said about this work the followings: “In essence, this
work, with deep national spirit, is close to Mark
Twain’s “The adventures of Tom Sawyer” and some
of Dicken’s novels”.[13,7]

In its turn, inspiration for many of the characters
in Mark Twain’s “The adventures of Tom Sawyer”,
which was written in 1876, comes from actual people.
For example, he depicted his mother as Aunt Polly, his
sister Pamela and brother Henry as Cousin Mary and
Cousin Sid. The book also captures his school
experience and his father’s courtroom became the
setting for the trial scene in the story. Mark Twain
was famous as a great humorist, his sticking to
American themes, settings and language set him apart
from many other novelists of his time and these factors
had a powerful effect on many later writers.

Though Mark Twain and Gafur Gulom lived in
different places and at different times, the analysis
shows that there are various artistic coincidences
between some details of their works. In the works
mentioned above the authors created realistic images
of orphan children. The skills of both writers are
evident in the creation of images. Tom lives with his
younger brother and sister at Polly aunt’s home.
Koravoy also has a little brother and sister and lives
with his single mother.

IV.ANALYSIS

In the beginning of the novels we can see that the
heroes are young, energetic, mischievous boys, who
don’t feel any responsibilities before their family.
Boys who prefer playing in the streets rather than
studying at school. The following lines can prove that
both Tom and Koravoy spend their whole time in the
street playing with their peers:

Tom did play hookey, and he had a very good
time. He got back home barely in season to help Jim,
the small colored boy, saw next-day’s wood and split
the kindlings before supper — at least he was there in
time to tell his adventures to Jim while Jim did three-
fourths of the work.[3,5] (The adventures of Tom

Sawyer)
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Ertadan  kechgacha  ko'cha  changitib a streak of butter come a-trickling down my forehead,

hammaning joniga tegib, kampirlardan gargish
eshitib, o'spirinlardan kaltak yeb,sandiroglab
yuradigan o’vin-toda bekorchi bolalarmiz. [2,6]

We are a bunch of idle children who dust the
streets from morning till night, bothering everyone,
hearing the curses of old women, and being beated by
grown-ups. (Shum Bola - translated by the author of
the article)

And the games they play are very different, with
special types for morning, afternoon, evening, even
they had seasonal games. The games they create were
unusual and funny, and the items they used for their
games were unusual even more.

By the time Ben was fagged out, Tom had traded
the next chance to Billy Fisher for a kite, in good
repair; and when he played out, Johnny Miller bought
in for a dead rat and a string to swing it with — and
so on, and so on, hour after hour. And when the middle
of the afternoon came, from being a poor poverty-
stricken boy in the morning, Tom was literally rolling
in wealth. He had besides the things before mentioned,
twelve marbles, part of a jews-harp, a piece of blue
bottle-glass to look through, a spool cannon, a
key that wouldn’t unlock anything, a fragment of
chalk, a glass stopper of a decanter, a tin soldier, a
couple of tadpoles, six fire-crackers, a kitten with only
one eye, a brass doorknob... ... [3,18]

In the second novel we can also read the lines
where the hero describes unnecessary items as being
their great treasure. The illustration of their diverse
range of games is given like this:

Bular hammasi ogshom o'yinlari, kunduzgi
o'yinlar boshgacha: har xil oshig o’yinlari, yong oq
o'yini, to'p o'yini, o g-kamalak otish, yalang och
poyga, ot 0 g risi va hokazo.  ......... Ramazon oyida

o'yinimizning turlari yana ko'payib ketadi.
Ogshomlari  eshikma-eshik ~ yurib ~ Ramazon
aytamiz.[2,6]

These are all evening games, daytime games are
different: nut game, ball game, arrow throwing, naked
race, horse thief and so on. ........ During the month
of Ramadan, the variety of our games will increase
again. In the evening we go door to door in the
neighborhood and say Ramadan. (Shum Bola -
translated by the author of the article)

The development of the events that led to heroes’
departure can be taken as an example. In “The
adventures of Tom Sawyer” Mark Twain choose the
motif of stealing bread and butter and being exposed
by his aunt as the reason for Tom’s departure:

“And here was Aunty pegging away at the
questions, and me a shaking all over and ready to sink
down in my tracks | was that scared; and the place
getting hotter and hotter, the butter beginning to melt
and run down my neck and behind my ears; and pretty
soon, when one of them says, ,,I'm for going and
getting in the cabin FIRST and right NOW, and
catching them when they come ”, I most dropped, and

and Aunt Sally she see it, and turns white as a sheet,
and says: “For the land’s sake, what is the matter with
the child? He’s got the brain-fever as shore as you're
born, they’re oozing out! ” 1

In Gafur Gulom’s “Shum Bola” we can see the
following situation which is very similar to the above
mentioned description:

Noiloj goldim, tuxumni galpogchamga solib,
kiyib oldim-da,oshxonaga kirdim. Onam meni tergay
boshladi. Men jimgina qulog solib, o”chogning yoniga
cho’qgayib o't galashtirmogga boshladim. Men
bilmagan ekanman. O'tning taftiga lippamdagi yog
erib, pochamdan ogmoqda ekan. Oyim qo’lidagi
xamir yoyib o'tirgan o°qlov bilan boshimga astagina
urdi. Oyim boshimga o°glov bilan urganda galpog
tagida bo'lgan tuxum pachaglangan edi. Uning oqi
sarig’i bilan aralashib chakkamdan sirqgib, yuzimga
ogmogda edi. Oyim: “Bola bechoraning boshini
yorib, qatigini chigarib yubordimmi”, deb esi chiqib
ketgan ekan. [2,11]

Desperately, | put the egg under my hat and went
into the kitchen. My mother started scolding me. |
listened quitely, slipping beside the furnace and
starting to stir the fire. | was not aware that from the
heat of the fire the butter had melted and leaked out of
my pants. Mother slapped me on my head with the
dough-roller which was in her hand. When my mother
hit me the egg that was under my hat was crushed. The
mixture of egg’s yolk and white began flowing through
my cheeks. My mother was frightened thinking that
she had damaged my brain. (Shum Bola - translated
by the author of the article)

As it is proved by the examples, there can be
noticed exact similarities in the style of the writers:
both boys steal butter from their home, both women
think that the boy’s brain is flowing and in both works
these motifs were the reason for the heroes’ departure
and the start of their adventures. The authors who
worked on the field of children’s literature tried to
reveal the mentality of orphan images through their
collision with social environment.

The use of children’s perspective by writers in
describing social conditions and injustice is an
important factor that unites both works. In Tom
Sawyer’s adventures we can see that Tom was beaten
and punished for his trivial mischief, like taking sugar
from his aunt’s house or eating jam. However, when
he takes someone else’s gold as his own he was
respected, admired and envied by the adults. Through
this Mark Twain tries to reveal the social life of
Western Europe, where a person was imprisoned for
stealing a piece of bread and a person who stole
millions of money from ordinary people was respected
by all. The protagonists are embarrased and ashamed
when they steal chicken, but when they steal
someone’s treasure they call themselves as heroes.

Gafur Gulom uses the same style for depicting
social life of his period. The rich who used to exploit
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ordinary people lived in a comfort being respected by
everybody and noone paid attention that they were
flourishing by plundering the poor common people.

The main heroes depicted in these works are able
to get out of any difficult situation, for these they can
forge all sorts of lies in a single moment.

Let’s remember the scene connected with the
punishment of Tom when he returned from school on
Friday fighting with his friends and durtying his
clothes. Tom was made to whitewash the fence as
punishment on Saturday. At first, he was disappointed
by having to forfeit his day off. However, he soon
cleverly persuades his friend to trade him small
treasures for the privilege of doing his work.

But Tom’s energy did not last. He began to think
of the fun he had planned for this day, and his sorrows
multiplied. Soon the free boys would come tripping
along on all sorts of delicious expeditions, and they
would make a world of fun of him for having to work
— the very thought of it burnt him like fire. He got out
his worldly wealth and examined it — bits of toys,
marbles, and trash; enough to buy an exchange of
WORK, maybe, but not half enough to buy so much as
half an hour of pure freedom. So he returned his
straitened means to his pocket, and gave up the idea
of trying to buy the boys.[3,15]

The same case can be seen in “Shum Bola”. It
happened when Koravoy and his friend Omon were
serving at one of their rich master. The first day Omon
stayed inside the house to do the house work and
Koravoy went to graze the cow. He retuned home
being extremely exhausted after he had chased the
stubborn cow the whole day. Considering that Omon
spent his day in a comfort without any difficulty, he
tries to tease his friend. At the same time, Omon had
also suffered from tough works ordered by his master.
So, both boys started to boast that they had a
wonderful day. The next day they exchange their
duties. Unfortunately, staying and doing housework
turned to be not so enjoyable as Koravoy had
expected. He understood that he was deceived by his
friend.

References:

1. Jumaboyev, M. (2006). Bolalar adabiyoti va
folklor. (p.216). Tashkent:O"zbekiston
yozuvchilar uyushmasi, Adabiyot jamg armasi
nashriyoti.

2. Gafur, G. (2015). Shum bola. (p.155). Tashkent:
Yangi asr avlodi.

3. Twain, M. (1981). The Adventures of Tom
Sawyer. Bantam Classic edition, March, p.274.

The analysis of the works by Mark Twain and
Gafur Gulom clearly indicate that their writing style
are very similar to each other with describing people
and characters, setting and events, social issues and
problems.

V. CONCLUSION

Having thoroughly analyzed the two
masterpieces of American and Uzbek literature we
came into the following conclusion:

A. As it is evident from the examples, “The
adventures of Tom Sawyer” and “Shum Bola” have a
number of similar features in setting, character
description, plot development and so on.

B. American novelist Mark Twain and Uzbek
writer Gafur Gulom are outstanding representatives of
realism, who could create a vivid picture of social life
of their time by exposing the bitter truth of itin a sharp
humoristic way. For their work they equally used their
OowWn experiences.

C. At the beginning of the events the authors
presented the discription of streets, games and items
that both heroes valued, thus demonstrating their the
sincere feelings and innocent wishes.

D. Both writers used the life and adventures of
orphan children as a tool for revealing the darkness of
society.

E. Their work differs from other writers by
simplicity, naivety and childish cheerfulness of their
protagonists.

F. In both works orphanhood and poverty are
portrayed as a huge obstacle for children to achieve
their dreams and find their place in life.

G. The departure of the heroes from their home
was caused by their failure of stealing some food.
They were caught on a shameful crime.

H. During their adventures the boys come across
with a variety of people, who tried to get advantage of
their labour in an cruel and unfair way.

I. Intheir adventures these heroes accompanied
by a friend who shared similar life, dreams and
problems.

4. Smith, H. N. (1963). Mark Twain: A collection
of Critical Essays. (p.192). Englewood Cliffs,
Prentice - Hall.

5. Jacabson, M. (1994). Being a Boy Again:
Autobiography and the American Boy Book.
(p.212). University of Alabama Press.

6. Baldauf, 1. (2001). XX asr o’zbek adabiyotiga
chizgilar. (p.72). Tashkent: Ma’naviyat.

7. Mamajonov, S. (1963). G'.G 'ulom hagida. Shoir
va zamonaviylik. (p.86). Tashkent.

Philadelphia, USA

346

2 Clarivate
Analytics oo



ISRA (India) =4971 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI(Dubai, UAE)=0.829  PHHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: G, australiay =0564 ESJI(KZ)  =8716 1Bl (India) = 4.260
JIF =1.500 SJIF (Morocco) =5.667  OAJI (USA) =0.350
8. Mahmudov, M. (1983). G'afur G'ulom: 11. Dr. Bode, C. (1995). Highlights of American
(tug’ilgan kuniga 80 yil to’lishi munosabati bilan Literature. ~ Washington:  University  of
metodik tavsiya). (p.15). Tashkent. Maryland, reprinted in.
9. Mamajonov, S. (1966). G afur G ulom prozasi. 12. Grey, R. (2011). A Brief History of American
(p.156). Tashkent. Literature. United Kingdom: A John
10. Mendelson, M. (1964).  Sovremennyy Wiley&Sons, Ltd, Publication.

amerikanskiy roman. (p.248). Moscow: Sov.
Pis..

13.

Karimov, O. (2016). Yangi O’zbek adabiyoti
tarixi. (p.160). N.: Namangan nashriyoti.

Philadelphia, USA

347

2 Clarivate
Ana lytiCS indexed



ISRA (India) =4971  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) =0.829  PUHII (Russia) =0.126  PIF (India) =1.940
Impact Factor: G, australiay =0564 ESJI(KZ)  =8716 1Bl (India) =4.260
JIF = 1500  SJIF (Morocco) =5.667  OAJI (USA) = 0.350
QR - Issue QR - Article

SOI: 1.1/TAS DOI: 10.15863/TAS

International Scientific Journal
Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online)

Year: 2020 Issue: 04  Volume: 84

Published: 18.04.2020  http://T-Science.org

Sitora Bakhshilloyevna Khamdamova
Bukhara State University
Teacher of English Literature Department

PECULIAR FEATURES OF WILLIAM BUTLER YEATS’ POETRY

Abstract: William Butler Yeats is widely considered to be one of the greatest poets of the 20th century. He was
one of the modern poets, who influenced his contemporaries as well as successors. By nature he was a dreamer, a
thinker, who fell under the spell of the folklore and the superstition of the Irish peasantry. He felt himself as stranger
in the world of technology and rationalists. In this article sense of moral wholeness and humanity of a prominent
poet is discussed. Through analysis of the poem “Sailing to Byzantium” Yeats’ creative way, peculiarities of his style
and interpretation of symbols, their connection with author’s intellectual condition have been studied.

Key words: modern poetry, poetic sensibility, symbolism, mysticism, mythology, individual style, poetry

analyses, interpretation of poetic images.
Language: English

Citation: Khamdamova, S. B. (2020). Peculiar features of William Butler Yeats’ poetry. I1SJ Theoretical &

Applied Science, 04 (84), 348-351.
Soi: http://s-0-i.org/1.1/TAS-04-84-60
Scopus ASCC: 1208.

Introduction

Yeats was the greatest poet in the history of
Ireland and the most prominent poet to write in
English during the twentieth century. His themes,
images, symbols, metaphors and poetic sensibilities
depict his personal and his nation’s experience during
one of its most troubled times. Yeats’ great poetic
feature was to recreate his own life, his thoughts,
feelings, conclusions, dreams in his poetry. He
rendered all of himself into his poetry. His elaborate
style takes elements from Irish and Greek mythology,
nineteenth-century occultism, English literature,
European politics and Christian imagery. All these
features would together depict his own experience and
interpretive understanding.

Yeats is known for the contradictions in both his
life and work, particularly between his romanticism
and his modernism. He is considered as one of the last
romantics, but he stands as a part of the modernist
movement as well. His identification with
Romanticism is evident in his work through
elaboration of Irish myth and legend, the supernatural
and pastoral themes. “The Lake Isle of Innisfree” is a
poem that is connected to this period, where idealizes
a small island of his youth as a place of escape.

As modernist author he adopted various schemes
of rhythm, used demotic, strong language. The most

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2020.04.84.60

important of all, symbolic techniques and abundance
of political themes instead of emotional testify his
attachment to modernistic trend. The poem “Sailing to
Byzantium” opens modernistic features of Yeats as
rebellion against tradition and celebrated self-
discovery.

Yeats wanted poetry to engage the full
complexity of life. He was, from first to last, a poet
who tried to transform the local concerns of his own
life by embodying them in the universal language of
his poems. His brilliant imaginative accomplishments,
strengthened by his power of rhythm and poetic
phrase, have earned wide praise from readers and,
especially, from fellow poets.

Main part

Yeats started his long literary career as a
romantic poet and gradually evolved into a modernist
poet. When he began publishing poetry in the 1880s,
his poems had a lyrical, romantic style, and they
focused on love, longing and loss, and Irish myths. His
early writing follows the conventions of romantic
verse, utilizing familiar rhyme schemes, metric
patterns, and poetic structures. Although it is lighter
than his later writings, his early poetry is still
accomplished. Several factors contributed to his
poetic evolution: his interest in mysticism and the
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occult led him to explore spiritually and masterpieces, transformations of the raw material of

philosophically complex subjects.

The poetry of Yeats is permanent and enduringly
popular, because it is more coherent, and more
traditional than that of his other great contemporaries.
His poetry deals with a variety of themes ranging from
ancient legend, mythology, folklore, politics, history,
love and constantly creates new myths of his own. His
work is uniformly good and his creations are quite
extensive and he writes with ease on themes adopted
from every sphere of life. The sustained and
continuous development of art and genius is the chief
point in Yeats' poetry.

Yeats wanted to write realistic poems: poems as
urgent and as uncluttered as a newspaper article. He
even wrote a poem about his decision - "A Coat". But
to see the difference between a traditional and a
modernist poem from Yeats, it would be better to
compare "He wishes for the cloths of heaven™ with
"The Second Coming". In the first poem a
disappointed lover whines gracefully about how very
sad he is. And in the second poem Yeats prophesies
that fascism will be both an exhilaration and a disaster
for Europe [1; 31].

The complexity and fullness of William Butler
Yeats’ life was more than matched by the complexity
and fullness of his imaginative thought. There are few
poets writing in English whose works are more
difficult to understand or explain. The basic problems
lie in the multiplicity of Yeats’ own preoccupations
and poetic techniques.

Yeats frustrated romantic relationship with
Maud Gonne caused the starry-eyed romantic
idealism of his early work. Additionally, his concern
with Irish subjects evolved as he became more closely
connected to nationalist political causes. As a result,
Yeats shifted his focus from myth and folklore to
contemporary politics, often linking the two to make
potent statements that reflected political agitation and
turbulence in Ireland and abroad. Finally, and most
significantly, Yeats’ connection with the changing
face of literary culture in the early twentieth century
led him to pick up some of the styles and conventions
of the modernist poets.

The period of poetic activity in his case extended
over fifty years, and during this long span of time he
was constantly maturing and growing different from
what he was at the beginning. There is no sudden
change or break in continuity, but a slow evolution,
and the seeds of the future are to be found in what has
gone before. Moreover The Collected Poems where
each poem lights up its predecessor and is in turn
illuminated by its successor. All obscurities disappear
if Yeats' poetry is read as a whole, and such reading
gives an aesthetic pleasure, such as is derived from the
writings of even a few of the greatest poets. [3;67] The
poems for which he is famous, however even those
which present difficulties of understanding are

his art.

Analysis

One of the famous and priceless works of
W.B.Yeats is the poem “Sailing to Byzantium”. This
poem is written in 1927. The poem is broken into four
stanzas, each containing eight lines. There is a set
rhyme scheme throughout the poem of
abababcc.[4;56] Yeats wrote the poem in iambic
pentameter, and there is a rhyming couplet at the end
of each stanza.

Several critics have gone so far as to say that
“Sailing to Byzantium” explains itself or needs no
extensive clarification. But if it were actually such a
case, it would not generate greatest amount of
commentaries. The general reader would firstly ask
inevitable question, “Why Byzantium?” Byzantium
was an ancient city later named Constantinople, which
is situated where Istanbul, Turkey, now stands. During
his life the author has travelled there. And the impact
of that voyage could inspire him to choose that city as
the ideal imaginary place of his poem.

It starts with following lines:

That’s no country for old man. The young

In one another’s arm, birds in the trees,

- Those dying generations- at their song,

The salmon-falls, the mackerel-crowded seas,

Fish, flesh, or fowl, commend all summer long

Whatever is begotten, born, and dies.

Caught in that sensual music all neglect

Monuments of unageing intellect

He says that young people’s generation is busy
with unnecessary activities like birds which are
singing about only love, not nature. Dying generation
indicates cruel people who want only entertainment as
birds are singing about only love, do not do other
exercises. He says all of these men, women,
waterfalls, fish, birds and all creatures are enjoying the
summer with happiness. They are singing the songs of
senses and beauty and joy. All creatures are bound to
born and death. They are unable to escape the cycle of
life. But the idea of the poet is that they all have
neglected this process, because they are with sensual
joys of beauties.

An aged man is but a paltry thing,

A tattered coat upon a stick, unless

Soul clap its hands and sing, and louder sing

For every tatter in its mortal dress,

Nor is there singing school but studying

Monuments of its own magnificence;

And therefore | have sailed the seas and come

To the holy city of Byzantium

The poet starts with idea that old man is only
busy with unnecessary smallest sings. But in our life
business or another jobs are not important as real
meaning of life. He compares the old man to a worn
out coat which is hanging on stick having no use.
Similarly, the old man has no use in this life and only
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destination  that awaits him is death. The only
available choice for the old man is being educated.
Once his soul is educated he will sing and sing louder,
because he will get the whole picture and true essence
of life.

It is also interesting to consider when Yeats
wrote this poem: he wrote it fewer than ten years
before his death, which means he was an old man.
This is important since the speaker in this poem feels
he is not appreciated in his homeland due to his
advanced age. Perhaps Yeats was feeling alienated
from his society for the same reasons.

O sages standing in God's holy fire

As in the gold mosaic of a wall,

Come from the holy fire, perne in a gyre,

And be the singing-masters of my soul.

Consume my heart away; sick with desire

And fastened to a dying animal

It knows not what it is; and gather me

Into the artifice of eternity.

Now in the third stanza poet stands before a
brilliant mosaic, arguing the Byzantine sages and
“God’s sacred flame” to enlighten his spirit. He
understands that his heart is trapped inside an animal.
The poet needs to leave this world and enter the
universe of timeless symbolization through his
melodic poetry.

Once out of nature I shall never take

My bodily form from any natural thing,

But such a form as Grecian goldsmiths make

Of hammered gold and gold enamelling

To keep a drowsy Emperor awake;

Or set upon a golden bough to sing

To lords and ladies of Byzantium

Of what is past, or passing, or to come.

In the fourth stanza Yeats has revoked his natural
body. He would take the state of the brilliant fowl, the
sort of winged animal which Grecian goldsmiths are
accepted to believe. His melody, when he turns into a
brilliant flying creature, will be that of profound
euphoria. In Byzantium, he will have no age; past,
present and future are every one of the one there.

The poem’s real topic is the transformative force
of artist; the capacity of craftsmanship to express the
unutterable and to venture outside the limits of self.
Some points of the poem may be interpreted
personally, for example, the speaker’s yearning to
leave his nation, references to himself as an old man,
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“a wear cover upon a stick”, and showing at least a bit
of kindness “debilitated with longing. The speaker
feels the longing to cruise to Byzantium. He needs to
change his awareness and find enchanted union with
the brilliant mosaics of a medieval realm.

“Sailing to Byzantium” is a richly symbolic
poem, it generates literal level as well. This poem can
be considered as written in modernistic style. As here
we may witness rebellion against tradition and
celebrated self-discovery. This poem absolutely
challenges poetic conventions and the literary
traditions, and rejects the notion that poetry should
simply be lyrical and beautiful.

Modernistic influences caused his poetry to
become darker, edgier, and more concise. Although he
never abandoned the verse forms that provided the
sounds and rhythms of his earlier poetry, there is still
a noticeable shift in style and tone over the course of
his career.

Conclusion

In spirit and belief, Yeats remained romantic and
imaginative as he lived on into the increasingly
positivistic and empirical twentieth century. It was in
form, not content, that he gradually allowed himself to
develop in keeping with his times, although he didn’t
follow verse libre and never wholly relinquished his
attachment to various traditional poetic modes.[3;83]
In the direction of modernism, he adopted or
employed at various times irregular rhythms, writing
by ear, declaring his ignorance of the technicalities of
conventional metrics, approximate rhymes, colloquial
diction, most important of all, symbolic techniques
much like those of the French movement, though not
from its influence alone. His creativity, however,
remained a certain romantic quality, what he called
passionate, that remarkable gift for just the right turn
of phrase to express emotional intensity or to describe
impassioned heroic action.

Yeats wasn’t just one of old conservative poets.
He truly believed in the ability of old forms to modify
themselves for the new challenges and possibilities of
his modern world. After you read "Sailing to
Byzantium," you’ll see that this was a pretty huge
theme in his poetry. Where Eliot and Pound broke
down poetic form completely [3;87], Yeats tried to
breathe new life into an aging shell.

2. Chaudhry, Y.M. (2001). Yeats, the Irish Literary
Revival and the Politics of Print. Cork, Ireland:
Cork University Press.
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Introduction

Determination of the number of the mechanical
properties of metals is performed by the standard
laboratory tests for tensile or compression of the
specimens on the special machines [1-10]. The flat or
cylindrical metal specimens are subjected to variable
load until material is partially destroyed. Essence of
the method is in determining elongation of the
specimen under load and building the diagram of
conditional stresses from the strain degree of material.

The mechanical properties of metals and alloys
are obtained on the basis of the large number of the
performed tests for tensile or compression of the
specimens. The neck on the specimen, formed during
plastic deformation, allows determining the
destruction place of material. The laboratory tests of
the specimens allow determining stress-strain state of
materials in the general form. VVolumetric deformed
state of the specimen material can be represented by
the computer simulation of the stretching process in
the three-dimensional statement. This will allow
obtaining the dependencies for calculating strain and
stress, taking into account changing the temperature
of the specimen material.

Materials and methods

The simulation of the stretching process of the
cylindrical specimen on the testing machine was

A

B

performed in the Ansys software environment. The
three-dimensional solid model of the steel specimen
with the following dimensions was built for
implementation of the experiment: the overall length
of the specimen — 62 mm, the initial diameter of the
specimen — 6 mm, the distance between shoulders of
the specimen —42 mm, the diameter of the grip section
— 12 mm, the length of the grip section — 10 mm, the
radius of fillet — 1.5 mm. The specimen material had
the following properties: density — 7850 kg/m?®, the
coefficient of thermal expansion — 1.2x10°, specific
heat — 434 J/(kgxK), thermal conductivity — 60.5
W/(mxK), resistivity — 1.7x107  Ohmxm,
compressive yield strength — 250 MPa, tensile yield
strength — 250 MPa, tensile ultimate strength — 460
MPa, the reference temperature — 22 °C, alternating
stress in the range of 10...1x10° cycles — 3999...86.2
MPa, the strength coefficient — 920 MPa, the strength
exponent — -0.106, the ductility coefficient — 0.213,
the ductility exponent — -0.47, the cyclic strength
coefficient — 1000 MPa, the cyclic strain hardening
exponent — 0.2, the Young's modulus — 2x10° MPa,
the Poisson's ratio — 0.3, the bulk modulus -
1.6667x10° MPa, the shear modulus — 76923 MPa,
relative permeability — 10000.

The initial conditions for modeling the stretching
process of the metal specimen are presented in the Fig.
1.

Figure 1 — The initial conditions for modeling: A — dividing the specimen model into the finite elements;
B — setting the specimen fixation (A) and direction of load application on the specimen (B).

The solid model of the cylindrical specimen was
divided into 16107 finite elements, which allowed to
obtain the detailed display of stress-strain state of
material. The specimen model was positioned
vertically. The lower part of the specimen was rigidly

fixed in the device of the testing machine (not shown).
Variable load along the axial line acted on the upper
part of the specimen. Changing load from the
stretching time of the cylindrical specimen is
presented in the table 1.

Table 1. Changing load from the stretching time.

Time,s | 0 5x10° | 1x10* [ 1.5x107 | 2107 | 2.5x10" [ 3x10* | 3.5x10° | 4x10*
Force, N | 70000 | 1.4x105 | 2.1x10° | 2.8x10° | 3.5x10° | 4.2x10° | 4.9x10° | 5.6x10° | 6.3x10°
Time,s | 4.5<10% | 5x10* | 5.5x10°
Force, N | 7x10° | 7.7x10° | 8.4x10°

[ ]
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The maximum energy error of 0.1 was taken into
account in the calculation. The shell shear correction
factor was accepted 0.8333. The solver target is the
AUTODYN.

Results and discussion

The specimen model was subjected to elongation
under the action of variable increasing load. The
degree of strain and stress of material was determined
based on the calculated contours applied to the
specimen model after stretching. Stress-strain state of
the specimen model after stretching is presented in the
Fig. 2.

A: Explicit Dynamics
Total Deformation
Type: Total Deformation
Unit: mm

Time: 5,3367e-004
01.04.2020 22:11

A: Explicit Dynamics
Equivalent Elastic Strain
Type: Equivalent Elastic Strain
Unit: mm/mm

Tirme: 5,3367¢-004

01.04.2020 22:13

78834 Max 0,17569 Max

0,15617

0,11713
L 0,007605
= 0,073084
0,058563
0,039042
0,019521
0Min

A B C

A: Explicit Dynamics

Maximum Shear Elastic Strain
Type: Maximum Shear Elastic Strain
Unit: mm/mm

Time: 5,3367e-004

01.04.2020 22:14

0,23313 Max

0,20722

0,18132

0,15542

0,12951

0,10361

0,077709
0,051806
0,025903
0 Min

Maximum deformation occurred in the volume
of the grip section of the specimen. The specimen
lengthened by 12.6% of the overall length. The
contours of maximum shear elastic strain of the red
indicate the place of probable partial destruction of the
specimen material. Destruction occurred below the
radius of fillet. The initial diameter of the specimen is
subjected to equivalent stress along the entire length
at the moment of destruction. The radii reduce stress
of the specimen material by 1.5 times. Destruction of
the specimen was accompanied by increasing the
material temperature in the deformation zone by
almost 10 times.

A: Explicit Dynamics

Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 5,3367e-004

01.04.2020 22:15

A: Explicit Dynamics
TEMPERATUREALL

Expression: TEMPERATUREALL
Unit: *C

Time: 5,3367e-004

01.04.2020 22:26

33864 Max
30101

207.8 Max
187,16
166,51
145,87
125,22
104,58
3,936
63,291
42,647
22,002 Min

D E F

Figure 2 — Stress-strain state of the specimen model after stretching: A — the specimen model before
stretching; B — total deformation of the specimen; C — equivalent elastic strain of the specimen; D —
maximum shear elastic strain of the specimen; E — equivalent stress of the specimen; F — the temperature of
the specimen after deformation.

Equivalent elastic strain el maximum shear
elastic strain e, equivalent stress oeq and the
temperature T of the specimen material can be
expressed through the specimen elongation 4l and
variable load F (kN). The calculated formulas (1-4)
are valid if the ratio of the initial diameter to the
distance between shoulders of the specimen is 1:7.

_ _ 3F +49604l + 690

The dependencies of total deformation,
equivalent stress, pressure, and strain velocity of
material from the specimen stretching time are
presented in the Figs. 3-6.

Total deformation and equivalent stress of the
specimen material change by one function. The values
of these parameters increase and decrease (for the
some time ranges of the stretching process). This

Sy = indicates that elastic strains occur in the specimen
250000 (1) material when stretching. The range of minimum
_ F +2805041 + 4520 pressure in material has the negative values that
Ve = 1000000 @) characterize the specimen stretching, the range of
. 6 maximum pressure in material has the positive values
. — 13125F —4.2584455-10" Al - 8.484988-10 that characterize the specimen compression. So as
& 10000 (3) destruction of the specimen occurs at the end of the
5442F — 4247651 — 222082 time range of the stretching process then strain
T= velocity of material at this moment will be the highest.
10000 (4)
*
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Figure 3 — The dependencies of total deformation of material from the specimen stretching time.
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Figure 4 — The dependencies of equivalent stress of material from the specimen stretching time.
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Figure 5 — The dependencies of pressure in material from the specimen stretching time.
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Figure 6 — The dependencies of strain velocity of material from the specimen stretching time.

Conclusion

The following  recommendations  were
formulated based on the analysis of modeling the
stretching process of the cylindrical specimen on the
testing machine:

1. Maximum plastic deformation occurred in the
specimen material, where variable load was applied.

2. The calculated values of equivalent elastic
strain, maximum shear elastic strain, equivalent stress
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Introduction investigated in scientific article based on academic

Sebzikar cemetery, located in the ancient quarter sources [3, 110-117; 4, 120].
Sebzevad, is a historical and architectural complex of This ancient monument is one the basic symbols
local importance. Grave-yard has preserved many of Ganja city. Initially, Ganja was located on the left
material and cultural samples, historical sources - bank of the Ganjachay (fortress - Gala Yeri) in the
tombstones, epitaphs, ancient tombstones - epigraphic territory near the village of Gedemish, located 5 km
sources. This important monument has a rich history from the village of Zurnabad. From the historical
of more than five centuries. There are more than one sources it is known that in VI BC of the Akhamenides
hundred tombs and graves in Sebzikar grave-yard. I1 Cyrus was defeated near the fortress of Ganja by the
Among these monuments, tombs and graves of the brave woman-commander Tomris. Ancient Ganja
descendants of the city’s outstanding clans have the from the VI century BC to the V century AD was
main importance. Significance of Sebzikar monument located in the specified territory. As a result of the
as an important example of pan-Islamic spiritual and earthquake in 427 and the Sassanid wars with the
material culture, an open-air museum, its importance Huns, the ancient Ganja was destroyed. The second
as a material source in the study of tolerance traditions time the city changed its location 8-9 miles from the
in Ganja, as well as in the development of place called Gizil Gaya (Golden Rock), that is, 10-11
architectural and local craft traditions, which are the km to the north of the present Ganja. In the VII
important indicators of urban culture, were also century, Arab troops invaded the territory of our

homeland. During this period, the city was again
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destroyed by the Arab conquerors. Then, for the third
time, Ganja was inhabited in the territory of
“Sheherburnu”, located on the left bank of the Kur
River. Natural disaster in 1139 for the fourth time
destroyed Ganja. As noted in his works, an
outstanding scientist, Orientalist, academician E.
Bertels, as a result of the earthquake in Ganja, more
than 300 thousand people died. This fact confirms that
Ganja in the XII century was a magnificent city on the
cultural heritage and in terms of population, also
larger than such large cities as London, Paris, etc.
After this disaster, the city settled in the present
sanctuary of Imamzadeh, that is, Shikh Plain [1, 16-
21; 24].

Finally, for the fifth time the city of Ganja during
the Safavid-Ottoman wars in the late XV1 - early XVII
centuries were moved to the territory of the present
Ganja. Here in 1588 the Ottoman commander Farhad
Pasha built a fortress that has survived to our days. It
should be noted that after the resettlement of the city
by Shah Abbas I, by his order, Ganja was completely
landscapedby the project of the outstanding scientist,
architect Sheikh Bakhaaddin Mohammed Amuli,
unique pearl of Ganja architecture like Juma mosque,
Chekek-hamam (Ancient bathhouse), Karavansaray
etc.

The ancient center of tolerance and
multiculturalism, Ganja is the second city of the East,
where to this day hundreds of Muslim, Christian,
Lutheran and pre-Islamic tombs, tombstones,
mausoleums in the ancient sanctuary "Imamzadeh"
and the cemetery "Sebzikar" are preserved. One of the
main historical monuments of Ganja - Imamzadeh
tomb-complex attracts the attention of a number of
features from the point of multiculturalism view.
Ganja Imamzadeh is an important pilgrimage shrine.
This place is visited by thousands of people every
year. It should be noted that the number of visitors is
increasing every year as well as foreign countries.

The above facts prove that, since ancient times
Ganja was famous for its high development of trade,
crafts, was considered one of the main centers of
science, education, culture and was noted for its
intellectual potential. Starting from the VII-VIII
centuries there were such prominent scientific and
educational centers as Ganja's Houses, "Centers of
Healing" in Ganja, in addition there were quite a few
madrasah schools in mosques. It was in such centers
of science that numerous teacher-pedagogues,
outstanding figures of science of their time, were
taught.

Thanks to such personalities, the geniuses of all
times lived and created geniuses of all times-the great
philosopher of Oriental poetry Nizami Ganjavi, the
first woman philosopher, the poetess Mehseti Ganjavi,
the first women representatives of medieval poetry of
the East-the poetess Siti Ganjavi, Raziya Ganjavi,
Dokhtari Ganjavi, the head of the Council of Arran
poets XII century Abul Ula Ganjavi, the outstanding

poet of the XIX century Mirza Shafi Vazeh, whose
verses were written by world famous composers of the
world - Strauss, Tchaikovsky, Bach. Also in the city
there were many libraries, the most famous of which
was the "Dar EI Kutub", which existed already in the
X-XI centuries. It is important to note that even today
in the city there is a centralized library system, a
children's central library, the only branch of the
Miniature Museum in the region [15, 11-14].

Materials and Methods

As a natural result of the historical process of the
development of urban culture in Ganja in the early
Middle Ages, along with Muslim burial rituals, a new
type of tombs and especially tombstones gradually
spread. These gravestones can be classified as
follows:

- tombs of the sarcophagus type;

- gravestones;

- tombstones.

One of the important features of both the
sarcophagus and tombstones and tombstones, along
with their structure, was the epitaph in the Arabic
alphabet, as well as the carving and embossing of
floral and geometric patterns. Graves and tombstones,
which are distinguished by their originality, especially
by their bulge (or, more precisely, by their reliefs,
reliefs and patterned elements) and are considered
new for the first medieval period under consideration,
are very important in the study of urban culture in
Islam. Despite the widespread use in the geographical
region, religious and national values that have
developed on the basis of centuries-old traditions in
the territory of Azerbaijan, especially in the city of
Ganja, which has always maintained its position as a
cultural center, have not passed over funeral customs.
As a result, our centuries-old craft and architectural
traditions have enriched Muslim funeral customs and
rituals from the medieval period, creating the
conditions for the erection of tombstones, provided
that the new functions relate to ancient traditions [13,
45-51; 22, 344].

Ganja is one of the oldest corners of our
country's culture. Azerbaijan is located between
Europe and Asia and has a favorable natural-
geographic economy, mild climate, fertile soil, rich
mineral resources. This territory is actually famous as
the first shelter of human civilization. Two million
years ago there were every condition for the
habitation, life, creation, development and
advancement of primitive people. The ancient city of
Ganja is one of the first centers of urban civilization
(urbanization) is not only the Muslim East and the
world [1, s. 42, 51-58].

Ganja has a history of at least 4000 years of the
Muslim Orient and here are old monuments, tomb of
Aposlels, a valuable sanctuary. Sebizkar tomb is
considered to be the most important symbol of the
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city. Important historical source of the yearbook was
revealed from this monument.

On the territory of the ancient, historical and
architectural complex of modern times to save more
than 100 ancient and unique tombstones. These
tombstones are mausoleums Serdabe (local
sarcophagi). Ganja Sebizkar tomb was for centuries
the sanctuary of the Muslims, who had come not only
from Azerbaijan, but also from other countries.

Here you can follow the development of the craft
and architecture based on the study of the grave. The
architectural monuments of this ancient city preserve
the traditions of multiculturalism and tolerant values.
This cemetery is included in the list of protected
cultural and historical monuments in the country. The
decorative art applied mainly relates to everyday life.
The field is divided into two parts in terms of raw
materials: metal, ceramics, textiles and wood and
technology: carving, casting, embossing and weaving
[3, 119-124, 189-192; 15, 12-16].

Working in applied arts reflects the perspective
of society, daily life, customs, traditions and aesthetic
vision. The various areas of applied decorative art in
Ganja include ceramics, copper work, carpet knotting,
jewel weaving, carving and stonework [2, 11; 3, 42; 5
,45].

Ganja is one of the few cities in which residential
areas such as "Jewish Street", "Lezgy Quarter",
"Lagich (Lahydzh)" district etc. existed, in which
representatives of other nations lived in peace and
tranquility [12, 11-14].

Our country, in which our largest lider Heydar
Aliyev founded the State Policy Priority, has deepest
multicultural  tribe, tolerance traditions and
preservation of various religious, cultural and
historical monuments. President of the Sovereigns of
Azerbaijan Republic llham Aliyev, the successor of
big eyelids, successfully continues smart, national
politics.

Azerbaijan is one of the rare countries in the
world where multiculturalism and intercultural
dialogue are one of the priorities of state policy, and
Azerbaijani President Ilham Aliyev is one of rare
heads of state who contribute to the development of
dialogue and cooperation between different cultures
and campaign more intensively for this process.

Multidisciplinary significance of research

Ganja is one of the most ancient cultural centers
of our country. Azerbaijan is located on the border of
Europe and Asia and has good natural geographical
conditions — a mild climate, fertile lands, natural
underground and over ground resources.

This land is recognized to be one of the most
ancient centers of civilizations. Two million years ago
there were necessary conditions on these lands for the
primitive man's living, creation, evolution and
progress.

The ancient city — Ganja is one of the first centers
of urban civilization (urbanization) not only of the
Muslim East, but whole of the World.

This ancient cultural and scientific center —
Ganja city has more than 4000 years old and here there
is one of the main and ancient historical-architectural
monuments of Muslim East civilization —Sebzikar.
Sebzikar grave-yard is recognized as one of the basic
symbols of city.

At this monument were found some important
historical sources — epitaphes.  Sebzikar was
completely built in the end of XVII century — the
beginning of XIX century.

This main historic-cultural complex has more
than 500 years old. But in XVII-XVIII centuries there
were built a mosque, some temples and other
constructions. On the territory of the ancient historical
and architectural complex of modern times to store
more than 100 ancient and unique tombstones. These
tombstones are  mausoleums  Serdabe (local
sarcophags) [1, 23-29; 3, 7-11].

During the centuries many visitors, guests from
different parts of Azerbaijan, also from the other
Muslim countries visit Ganja Sebzikar monument
(grave-yard).

This monument is one the main samples of
multiculturalism and tolerance. The modern
functioning of multicultural categories is directed
towards socially adapted multicultural landmarks. The
concept of multiculturalism is based on an important
methodological paradigm in Azerbaijani science,
according to which the binary concept of
multiculturalism is primary. Thus, the ideas of
multiculturalism in  Azerbaijan appeal to the
ethnogenetic ability of the people to integrate cultural
ethnocodes, on the one hand, and to preserve their
national identity, on the other hand. We emphasize
that the internal consistency of the multicultural model
has significant potential.

Modern society of Azerbaijan is a society of
open dialogue with representatives of other nations
and religions, for multiculturalism in Azerbaijan is
both a state policy and a way of life. Thus, a close
relationship is born between society and the priorities
of socio-political development. In the light of the
foregoing, we emphasize that multiculturalism in
Azerbaijan has deep historical roots and is closely
connected with the mentality. The tolerance of the
Azerbaijani people was formed over a long historical
time [3, 18-19; 11, 56-59, 78-82].

At different stages of the history of the capital
city of Ganja status while maintaining the traditions of
the ancient statehood and independence was of great
importance. The city is in the province of the
Caliphate of the seventh century, the X century and
Shaddadis capital of Arran, in the eleventh century
Seljuk, was the twelfth and thirteenth centuries’
residence in Atabaylar state. The famous Ganja Gate
manufactured by renowned local blacksmith
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Osmanoghlu Ibrahim in 1063 and taken away by
invaders in the aftermath of the earthquake in 1139,
was thoroughly restored to its original view by the
Heydar Aliyev Foundation in 2008.

Adorned by the national ornaments, the Gate was
re-installed at the city’s entrance. The city reached
prosperity in the XII-XIII centuries as it became the
second capital of the Atabay state and one of the
outposts of Persian civilization. An exclusive fabric
called “Ganja silk” was manufactured here. It was
highly valued in the neighboring countries and in the
Middle East.

In spite of numerous destructions suffered
through the history, Ganja remains a beautiful city
with many ancient sites. Among them are the Big and
Small Bridges (XII century), the Palace of Darus
Sultan (XII century), towers, the Friday Mosque, the
madrasah, hamams and caravanserais, as well as
Imamzadeh complex (XVI century) — a picturesque
building with blue domes, constructed as a
Mausoleum of Imam Bagir ibn Ibrahim.

The historical and architectural complex, built in
the XV1I century by the famous scientist and architect
Sheikh Bahaaddin (Sheikh Muhammad Bahaaddin
Amuli), is also worth mentioning. It includes Juma
Mosque (called Shah Abbas Mosque), Chekak-
Hamam (medieval bath) and a caravanserai [3, 18-19;
6, 27; 11, 78-82, 115-121].

Conclusion

Sebzikar grave-yard as one of the historical
symbol of Ganja city, also sample of the ancient
material-cultural source in research of tolerance
culture in our country has a great importance. The
historical heritage, rich past of this city has similar
features with Sebzikar monuments. Because in the
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Introduction

Irony in Mark Twain's Novel Pudd'nhead
Wilson “David Wilson, the title character
of Pudd'nhead Wilson, is a master of irony. In fact, his
use of irony permanently marks him. When he first
arrives in Dawson's Landing in 1830, he makes an
ironic remark that the villagers cannot understand.
Distracted by the annoying yelping of an unseen dog,
he says, 'l wished | owned half of that dog." When
asked why, he replies, '‘Because | would kill my half.'
He does not really want to own half the dog, and he
probably does not really want to kill it; he merely
wants to silence it and knows killing half the dog
would Kill the whole animal and achieve the desired
effect. His remark is a simple example of irony, and
the failure of the villagers to understand it causes them
immediately to brand Wilson a fool and nickname him
‘pudd'nhead.' The very title of the novel is, therefore,
based on irony, and that irony is compounded by the
fact that Wilson 1is anything but a fool.”
— R. Kent Rasmussen, Bloom's How to Write About
Mark Twain. Infobase, 2008

Il.Literature review

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.04.84.63

Irony in Shakespeare's Play Julius Caesar “A
classic example of irony is Mark Antony's speech in
Shakespeare's Julius  Caesar.  Although  Antony
declares, 'l come to bury Caesar, not to praise him,’
and declares that the assassins are 'honorable men,' he
means just the opposite.” — Bryan Garner, Garner's
Modern American Usage. Oxford University Press,
2009

Uses and Characteristics of Irony. “Irony may
be used as arhetorical device to enforce one's
meaning. It may be used . . . as a satiric device to
attack a point of view or to expose folly, hypocrisy, or
vanity. It may be used as a heuristic device to lead
one's readers to see that things are not so simple or
certain as they seem, or perhaps not so complex or
doubtful as they seem. It is probable that most irony is
rhetorical, satirical, or heuristic. ...

I11.Analysis

“In the first place irony is a double-layered or
two-story phenomenon. ... In the second place, there
is always some kind of opposition that may take the
form of contradiction, incongruity, or incompatibility.
... In the third place, there is in irony an element of
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'innocence’.”— D.C. Muecke, The Compass of Irony.
Methuen, 1969

An Age of Irony. “It is sometimes said that we
live in an age of irony. Irony in this sense may be
found, for example, all throughout The Daily Show
with Jon Stewart. Suppose you hear a political
candidate give a terribly long speech, one that rambles
on and on without end. Afterward, you might turn to a
friend sitting next to you, roll your eyes, and say,
‘Well, that was short and to the point, wasn't it?' You
are being ironic. You are counting on your friend to
turn the literal meaning of your expression, to read it
as exactly the opposite of what your words actually
mean. ...”

“When irony works, it helps to cement social
bonds and mutual understanding because the speaker
and hearer of irony both know to turn the utterance,
and they know that the other one knows they will turn
the utterance. ...”

“Irony is a kind of winking at each other, as we
all understand the game of meaning reversal that is
being played.” — Barry Brummett, Techniques of
Close Reading. Sage, 2010

Irony as Mass Therapy. “Irony has always been
a primary tool the under-powered use to tear at the
over-powered in our culture. But now irony has
become the bait that media corporations use to appeal
to educated consumers. ... It's almost an ultimate irony
that those who say they don't like TV will sit and
watch TV as long as the hosts of their favorite shows
act like they don't like TV, either. Somewhere in this
swirl of droll poses and pseudo-insights, irony itself
becomes a kind of mass therapy for a politically
confused culture. It offers a comfortable space where
complicity doesn't feel like complicity. It makes you
feel like you are counter-cultural while never
requiring you to leave the mainstream culture it has so
much fun teasing. We are happy enough with this
therapy that we feel no need to enact social change.”
— Dan French, review of The Daily Show, 2001.

IV.Discussion

Alanis Morissette's “Ironic”, “Alanis
Morissette's 'lronic," in which situations purporting to
be ironic are merely sad, random, or annoying (a
traffic jam when you're late, a no-smoking sign on
your cigarette break) perpetuates widespread misuse
of the word and outrages irony prescriptivists. It is, of
course, ironic that 'lronic' is an unironic song about
irony. Bonus irony: ‘lronic' is widely cited as an
example of how Americans don't get irony, despite
the fact that Alanis Morissette is Canadian.” — Jon
Winokur, The Big Book of Irony. St. Martin's, 2007

“Direct expression, with no tricks, gimmickry, or
irony, has come to be interpreted ironically because
the default interpretive apparatus says, 'He can't really
mean THAT! When a culture becomes ironic about
itself en masse, simple statements of brutal fact,
simple judgments of hate or dislike become humorous

because they unveil the absurdity, 'friendliness," and
caution of normal public expression. It's funny
because it's true. Honestly. We're all upside down
now.” — R. Jay Magill, Jr., Chic Ironic Bitterness.
University of Michigan Press, 2007.

Alan Bennett on Irony. “We're conceived in
irony. We float in it from the womb. It's the amniotic
fluid. It's the silver sea. It's the waters at their priest-
like task, washing away guilt and purpose and
responsibility. Joking but not joking. Caring but not
caring. Serious but not serious.” — Hilary in The Old
Country by Alan Bennett, 1977

“Mobsters are reputedly huge fans of The
Godfather. They don’t see it as a tale of individual
moral corruption. They see it as a nostalgia trip to
better days for the mob.”— Jonah Goldberg, “The
Irony of Irony.” National Review, April 28, 1999

“Irony deficiency is directly proportional to the
strength of the political commitment or religious
fervor. True believers of all persuasions are irony
deficient. ...”

“Brutal dictators are irony deficient—take
Hitler, Stalin, Kim Jong-il, and Saddam Hussein, a
world-class vulgarian whose art collection consisted
of kitsch paintings displayed unironically.” —Jon
Winokur, The Big Book of Irony. Macmillan, 2007

“Here is something ironic: We live at a time
when our diets are richer in irony than ever before in
human history, yet millions of us suffer from that
silent crippler, irony deficiency ... not so much a
deficiency in irony itself, but an inability to utilize the
abundance of  irony all around us.”
—Swami Beyondananda, Duck Soup for the Soul.
Hysteria, 1999

“Will people who detect a lack of irony in other
cultures never stop to consider that this may be a sign
of their own irony deficiency? Maybe it's defensible
when the apes detect a lack of irony in Charlton
Heston in Planet of the Apes, but not when, say, Brits
detect it in, say, Americans as a race . ... The point of
irony, after all, is to say things behind people's backs
to their faces. If you look around the poker table and
can't tell who the pigeon is, it's you.” — Roy Blount,
Jr., “How to Talk Southern.” The New York Times,
Nov. 21, 2004

The Lighter Side of Irony. Rachel Berry: Mr.
Schuester, do you have any idea how ridiculous it is
to give the lead solo in “Sit Down, You're Rocking the
Boat” to a boy in a wheelchair?

Artie Abrams: | think Mr. Schue is using irony
to enhance the performance.

Rachel Berry: There's nothing ironic about show
choir!— Pilot episode of Glee, 2009

V.Conclusion

Woman: | started riding these trains in the '40s.
Those days a man would give up his seat for a woman.
Now we're liberated and we have to stand.

Elaine: It's ironic.
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Woman: What's ironic?

Elaine: This, that we've come all this way, we
have made all this progress, but you know we've lost
the little things, the niceties.

Woman: No, | mean what does ironic mean?

Elaine: Oh.

— “The Subway,” Seinfeld, Jan. 8 1992

“I'm aware of the irony of appearing on TV in
order to decry it.” — Sideshow Bob, The Simpsons

“Math was my worst subject because I could
never persuade the teacher that my answers were
meant ironically.”— Calvin Trillin
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Introduction

Uzbekistan is an attractive destination for both
domestic and international pilgrimage tourism. There
are over 8,200 objects of cultural heritage, of which,
unfortunately, only 500 objects are included in tourist
routes. In the Address of the President of the Republic
of Uzbekistan Shavkat Mirziyoyev Oliy Majlis in
2020, paying particular attention to the accelerated
development of pilgrimage tourism, the Government
of Uzbekistan was tasked with developing measures
to bring the number of objects included in the
pilgrimage and traditional tourism routes to 800 [11].
For the accelerated development of pilgrimage
tourism in the country, innovative approaches to its
effective organization are required, among which, in
our opinion, a cluster approach can be attributed.

Pilgrimage is the desire of believers to bow to
holy places. Pilgrimage tourism refers to the totality
of trips of believers for pilgrimage purposes.
Pilgrimage clusters are varieties of tourist clusters
associated with structural units designed to serve
pilgrims by providing them with tourist and
pilgrimage services. Studying the various models for
the formation of regional pilgrimage-tourist clusters
has allowed us to identify key tools for their formation
at the meso level. These tools, in our opinion, include
the following:

1. Territorial concentration.

Doi: &os¥ef hitps://dx.doi.org/10.15863/TAS.2020.04.84.64

2. Vertical integration.

3. Horizontal cooperation.

4. Value chain.

5. Competitive benchmarking.

6. Destination marketing.

Below, we will consider in more detail the
contents of each of these cluster tools and formulate
recommendations for their practical application in the
field of pilgrimage tourism at the regional level.

Territorial concentration

One of the important signs of cluster formation
is the territorial proximity of the economic entities that
make up the cluster. This aspect of the cluster was first
noticed by Harvard University professor Michael
Porter, who describes the cluster as “geographical
concentration in a certain area of interconnected
companies and institutions”[12]. The specificity of the
cluster lies precisely in the direct dependence of the
success of joint activities of related enterprises and
institutions on their geographical proximity. The fact
is that the tourist cluster is essentially “a production
system localized by territorial and sectoral
characteristics, including companies of related
activities that unite around a food hub, form portfolios
of goods, services and work related to each other by
consumer value» [18, 6 c].

A condition for the creation of a regional tourist
cluster is the presence of tourist and infrastructure
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facilities on the territory. The tourism cluster is
characterized by the degree of concentration of
interconnected enterprises and organizations that
provide tourism services within one limited territory.
The territorial proximity of the pilgrimage-tourist
cluster is associated with holy places. As a pilgrim
first based on the purpose of travel forms his own
"pilgrimage destination", and then makes a direct trip
to the place of pilgrimage. N.V. Rubtsova rightly
points out that “changes in the boundaries and role of
tourist destinations determine the geographical
concentration of the tourist cluster” [13, 64 b].
Pilgrimage destination, in our opinion, is that
fundamental basis on the basis of which the cluster
core will be formed.

The implementation of the cluster tool
“Territorial Concentration” into the practice of cluster
formation requires the transformation of a holy place,
first into an average quality state - into an interesting
shrine, then turning it into a better state - an attractive
pilgrimage destination, and then on their basis the
opportunity will be created to form a competitive
pilgrim cluster. Moreover, by pilgrimage destination
we mean "a pilgrimage-tourist region where the
purpose of travel is realized."

A characteristic feature of the category
“pilgrimage destination” is its components. If the holy
places of interest characterize only pilgrimage and
tourist offers, i.e. attractive holy places from the
perspective of potential travelers, attractive pilgrim
destinations include both its geographical and
marketing components. The geographical component
of the destination appears in the form of interesting
holy places. As for its marketing component, it
appears in the form of a pilgrimage goal. Thus, the
pilgrimage destination as a fundamental component of
the cluster expresses the degree of organic connection
of the pilgrimage demand for destinations with the
pilgrimage offer of a certain region. The
transformation of holy places into pilgrimage clusters
requires the adoption of comprehensive measures
related to the improvement and overhaul of the most
holy sites, creating the necessary conditions for
performing religious rituals in holy places, the
development of general and tourist infrastructure.

Vertical integration

The cluster organization of pilgrim tourism
requires the creation of the technological chain of a
complex of pilgrim tourism services. This requires a
merger into a single all participants in the service
delivery process. Such cluster merger is carried out in
the framework of vertical integration. Vertical
integration is an economic, financial and
organizational merger of previously independent
business entities involved in various technological
stages of the production process in the production,
distribution and marketing of products in order to
obtain additional competitive advantages in the
market [7]. With this integration, the pilgrimage

cluster begins to control all the links in the chain of
services. She no longer buys services from suppliers,
but turns the supplier into an integral part of the
company. As a result of such integration, a reduction
in the cost of services occurs due to a reduction in
transaction costs and acceleration of the entire process
of providing services.

Transaction" from the Latin word "Transactio" -
means "interaction". Transaction costs are costs that
are not related to the creation of services directly
(creating a travel package, salary, meals,
transportation, etc.), but with the attendant services,
indirect costs of collecting and searching for all the
information necessary for the activity, making various
transactions, contracts, contracts, etc. [17]. Such types
of transaction costs are distinguished as - information
search costs (about prices, suppliers, customers,
intermediaries, competitors); the costs of concluding
a business contract (negotiating and making decisions,
monitoring the progress of contract execution);
measurement costs (measurement costs associated
with the purchase of measuring equipment); costs of
specification and protection of property rights; costs
of opportunistic behavior (i.e., costs associated with
dishonesty and deceit, hiding information that
economic agents may encounter in their activities
several types of transaction costs) [14].

It should be noted that in the process of creating
a pilgrimage cluster, attention should be paid to the
selection of an adequate form of formation of such
integration of its units. Two types of vertical
integration are distinguished [5]:

1) “backward integration” (reverse) - the
company gains or strengthens control over suppliers,
which helps to reduce the dependence of its business
on price fluctuations for components and other
requests from suppliers, to lower their prices and
improve the quality of raw materials.

2) “integration forward” (direct) - integration
with the subsequent stages of the value chain (by
consumers of manufactured products). The company
joins the organization that performs marketing
functions (transportation, logistics, service, actually
selling).

The main advantages of vertical integration
within the framework of cluster formation are the
following: cluster formation should not rely on
suppliers; cluster formation enjoy vertical integration
when its suppliers have great market power and can
dictate conditions; vertical integration gives the
cluster formation economies of scale and then the size
of the business reduces costs; cluster formation with
vertical integration can reduce costs and prices of
services [19].

The economic entities that make up the cluster
do not function in isolation, independently of each
other, but need constant interconnections and
interaction, i.e., the process of cooperation is
characteristic of cluster formation. Collaboration
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contributes to the division of labor in the cluster and
specialization, thereby increasing productivity and
resource return [16, 133 c.].

A feature of cluster formation, unlike firms,
companies, concerns, is the predominance of small
and medium-sized enterprises, which are the main
participants in cooperative associations. Within the
framework of pilgrimage clusters, it is possible to
organize consumer, agricultural, transport
cooperatives. As a result of the organization of the
cluster’s activities in the form of various cooperatives,
opportunities are created “to optimize the activities of
its participants and strengthen market positions both
through competition and through cooperation (saving
on costs common to all cluster members) [22, 68 c.].

Cooperatives within the cluster have their own
characteristics. According to N.G. Volodin, the
cooperative differs from another organization and sole
proprietorship in the ownership structure and control
system. Its differences with a company owned by
investors are the result of different goals: the first one
provides the best services to its owners, and the
second one brings them a high return on investment.
In contrast to the sole farm, the cooperative has many
members, and they all have equal rights [20, 10 c.].

The basis of the cooperative relationships of
business partners within the cluster is horizontal
integration. Horizontal integration is one of the
varieties of the combination of enterprises within one
industry or several sub-industries. Such integration
occurs when one company takes control or takes over
another company located in the same service sector
and at the same level of service as the absorbing
company. This type of integration of firms located at
the same stages of production, on one link of the
trading chain, working and competing in the same
market segment, in the same industry and specializing
in the production of similar or similar products or the
provision of similar or similar services [6].

The positive effects of horizontal integration
include: a decrease in the number of manufacturers;
obtaining a synergistic effect; decrease in the impact
on the market of suppliers and consumers; obtaining
competitive advantages; risk reduction from
competitive confrontation in order to protect its
production process and ensure the stability of its
position [15].

Value chain

Within the cluster, the role of value added is
increasing as a factor in its competitiveness. The more
value added is created in the process of creating and
rendering pilgrimage services in the cluster units, the
higher the competitive advantage and the degree of
effectiveness of the tourist cluster. By value added is
understood the increment of the cost of a product or
service created by an economic entity to the cost of
goods used in the production or provision of services
material resources [3, 72 c.]. Value added is equal to

the “difference between the value of goods and
services produced that were used in the production
process (i.e. intermediate consumption). As an
economic indicator, value added includes the sum of
the costs of wages and interest on capital, rent and
profit [4].

The value chain, as Michael Porter notes, allows
you to see what makes up value; it consists of
activities to create value (internal and external
logistics, production process, marketing and retail;
service) and profit or margins [9, 871 p.]. The value
chain within the cluster reflects the economic
cooperation between the main and additional
organizations providing tourism services and the
economic benefits of this cooperation. The fact is that
entities providing pilgrimage services, united in one
geographical region, are associated with the value
chain.

In the pilgrim-tourist cluster, the value chain
system consists of four types of chains: 1) the value
chain of suppliers (transport and communication
companies); 2) the chain of accommodation and
entertainment; 3) a chain of channels for the sale of
tourist products (tour operators, travel agents); 4) a
chain of tourists themselves [1, 53 p.].

Competitive benchmarking

The cluster, unlike firms, companies,
corporations, and other forms of management, has a
favorable opportunity for internal competition
between high-ranking units. The synergistic effect of
clustering is due to pre-competitive consolidation [8,
98 p.]. Inside the cluster competition is designed to
provide a cluster tool - “Competitive Benchmarking”.
Benchmarking (from the English. "Bench" - "level",
"mark" - "mark") is the study of other companies in
order to obtain knowledge and information from them
to improve their business. Benchmarking is the
process of finding and learning the best of the known
methods of managing and conducting business.

Benchmarking is the art of finding or identifying
what others do best, followed by the study,
improvement, and application of other people's
working methods. The most common types of
benchmarking include: internal, functional, global,
general and associative benchmarking, competitive
benchmarking; process benchmarking [21].

The competitive benchmarking process consists
of the following eight stages of sequential actions [2]:

Stage 1. Identification of functions and business
processes in need of improvement.

Stage 2. Definition of the analyzed indicators.
Stage 3. ldentification of the best economic entities
inside and outside the industry.

Stage 4. Evaluation of the collected indicators in
the selected direction.

Step 5. Preparation of measurement information.

Stage 6. Comparison and analysis of leadership
and own indicators.
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Stage 7. Work on errors based on the study.
Stage 8. Implementation, study and debriefing.
Destination Marketing

Destination marketing is the regional methods
and forms of organizing tourism demand for
pilgrimage services. Its task is to determine the time
and place of occurrence of destination demand, the
formation of the volume and structure of demand for
tourism  services of pilgrimage destinations.
Destination marketing concept, in our opinion, can be
formed on the basis of two theoretical principles. First,
the provisions of marketing theory related to the
formation and development of demand. Secondly, the
provisions of the theory of regional management
related to the creation and management of a regional
product supply system. The concept of destination
marketing, in our opinion, consists of four marketing
activities related to the pilgrimage and tourism
services market:

@ the creation
destinations;

@ Setting an acceptable price for a destination
product;

@ commercial
destinations;

w advertising, travel promotion and brand
development for pilgrim destinations.

The application of the concept of destination
marketing in the field of religious tourism based on
Sufi interests involves the development of its tools.
Let us consider the content of these marketing tools in
relation to the new, Sufi-pilgrim destination
“Homeland of the Sultan of Sufism - Bahouddin
Nagshband” (abbreviated as “Sufi Hajj”), which
geographically covers Sufi-holy places located on the
territory of Uzbekistan’s cities - Tashkent, Samarkand
and Bukhara. The recommended destination will be
twofold:

1. Pilgrimage, providing the opportunity for
Sufis to carry out Sufi-religious rites in Sufi
shrines. 2. Cognitive nature, expressed in a visit to
Sufi shrines in order to study the philosophy of Sufism
or an informative visit of these shrines by various
categories of tourists in other types of tourism.
Therefore, we call the destination “Sufi Hajj” -
pilgrim-cognitive [10].

An important tool of marketing activity is market
knowledge. This process is carried out in two stages:
comprehensive market research, market segmentation
and product positioning in the market. First of all, it is
important to determine the market capacity of the
pilgrim-cognitive destination “Sufi Hajj”. If more
than 4 million Muslims annually carry out the rite of a
great Hajj in Mecca and Medina at a strictly defined
time, then many of them, with sufficient and reliable
marketing information and an imposed service
system, could perform “Sufi Hajj for them at any
convenient time of the year” "In Tashkent, Samarkand
and Bukhara. The capacity of the market of the

of attractive pilgrimage

travel organization for

pilgrim-cognitive destination “Sufi Hajj” per year can
reach more than 500 thousand people.

The formation of a product marketing policy for
the pilgrimage-cognitive destination “Sufi Hajj” is
associated with the creation of a pilgrimage product
that can satisfy the needs of Sufi pilgrims. Taking into
account the peculiarities of the pilgrimage demand
and the possibility of its qualitative satisfaction, we
have compiled the program of the “Sufi tour” to the
destination “Sufi  Hajj”.Thus, the destination
marketing development of religious tourism based on
Sufi interests allows the implementation of
commodity diversification of tourist services in
Uzbekistan by creating the prestigious pilgrimage and
religious-cognitive destination “Sufi Hajj”, which can
attract hundreds of thousands of foreign pilgrims to
the Sultan of Sufism - Bahouddin Nagshband
interested in the idea of Sufism.

Conclusions and offers

Based on the results of the above studies, we
came to the following general conclusions and
practical recommendations:

1. Taking into account the regional geographical
transformation of holy places, vertical integration,
horizontal cooperation and the possibility of creating
a value chain as important tools to ensure the
competitive advantage of clusters, it becomes
necessary to study its new aspect - the “organic
structure” of the cluster. At the same time, the organic
structure of the cluster differs from its economic and
organizational structure. If the economic structure of
the cluster characterizes its vertical structure, and the
organizational structure of the cluster is a horizontal
structure that represents regional cooperation within
the cluster, then the organic structure of the cluster can
be determined on the basis of two criteria for cluster
formation: “territorial proximity” and “value chain” of
service providers in a cluster.

2. In order to increase the flow of pilgrims
visiting the holy places of Uzbekistan, it is advisable
to create new pilgrimage clusters based on attractive
pilgrimage sites located geographically close to each
other. In particular, we recommend the creation of an
innovative pilgrimage cluster - "Seven Feasts of
Noble Bukhara" on the basis of the holy places of
seven such sacred persons of the Islamic religion as -
1) Abdukhalik Gijduvani; 2) Muhammad Orif
Revgari; 3) Mahmoud Anjir Fagnawi; 4) Hodge Ali
Romitani; 5) Muhammad Boboi Samosi; 6) Sayyid
Amir Kulol and 7) Bahouddin Nagshbandi. These
shrines are inextricably linked with the golden chain
of Islamic teachings of Nagshbandi and are
geographically located within the five administrative
regions of the Bukhara region of the Republic of
Uzbekistan.

3) The cluster tool “Competitive Benchmarking”
can serve as a mechanism for the development of
competition within the cluster, comparing the real
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with the reference state of the serving activities of cultivation of organic agricultural products,

various structural units of the cluster. In order to
increase the competitiveness of the newly created
pilgrimage cluster “Seven Feasts of Noble Bukhara”,
we recommend the development of a methodology
and criteria for the comparative evaluation of the
pilgrimage capacity of the reference shrine - the
Bahouddin Nagshbandi memorial complex with the
other six holy places included in the golden chain of
Islamic teachings of Sufism.

4) The use of the Destination Marketing cluster
tool in organizing pilgrimage tourism within the
framework of the “Seven Feasts of Noble Bukhara”
cluster, you can use the seven-day pilgrimage program
“Sufi tour of the Sufi shrines of Uzbekistan with an
advertising login:“ Travel to Holy Bukhara -
Homeland of the Sufi Sultan Bahouddin Nagshanda ,
which can attract hundreds of thousands of foreign
pilgrims to Saint Bukhara who are interested in the
idea of Sufism.

5) For the effective organization of food for
pilgrims during their stay as part of a seven-day Sufi
tour, it is recommended that an agricultural and
consumer cooperative be established at the cluster of
“Seven Feasts of Noble Bukhara”. For the agricultural
cooperative, you can attach the sowing land located on
the territory of seven holy places, each of which
currently has 2-4 hectares of irrigated land. This
agricultural cooperative will be engaged in the
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Introduction

Flowers with their all beaty and sweet fragrance
have been called “stars of the earth” and “alphabet of
the angels”. It is difficult to disagree to Mr. Howitts
words that of all the minor creations of God, they seem
to be most completely the effusion of his love of
beauty, grace and joy'. For many centuries plants,
specifically flowers have charmed almost all human
not speaking about delicate taste of poets. In literature,
the colour, number, placement and cut of the flower
all have an influence upon its intended meaning. They
became increasingly entwined with nature, love,
human character, even legends and religious
symbolism. In poetry they referred to flowers which
carried certain meaning in certain context depending
on culture, history, geographical position of the place
and many other factors. One of the prominent
representatives of the 16" century English literature
William Spenser liked to use plants, especially
flowers in his poems. We can come up with several
books written by Frances S. Osgood, John Ingram and
F.H.Halme which are devoted to the use of flowers

! Fransec S. Osgood. (1858). Poetry of flowers. New York: Derby
and Jackson,19

2 Fransec S. Osgood. (1858). Poetry of flowers. New York: Derby
and Jackson, 336; Ingram J. Flora Symbolica or the language and
Sentiment of Flowers. London: Frederick Warne and Co,460;

Doi: Gos¥ef https://dx.doi.org/10.15863/TAS.2020.04.84.65

and flower symbolisms in poetry? of a lot of different
poets’ works. In this article we will investigate how
Edmund Spenser utilized flowers to describe human
physical appearance and feelings. Analysis of some
sonnets, and examples from “Epithalamion”, “The
Faerie Queen” and other poems are brought.

During the Early modern English period
Edmund Spenser was known to have a keen interest in
flowers and loved to use them within his poems. When
t is spoken about his “Amoretti” sonnets, most
consider that it came into existence as a result of his
mature love towards Elizabeth Boyle whom he
married. However William C. Johson finds it to be the
last in the list and insists that as Dante and Petrarch
Edmund Spenser’s sonnets were means of self
recognition. His passion and writing ability
deliberately increases simultaneously with his love®.
Peculiar feature of Spenser’s is that it doesn’t follow
sorrows of courtly love where the poet cannot be
together with his lover. In the poet’s case it is different
as he achieves his love’s affection. While reading his
sonnets we can observe that he puts his beloved not

Hulme F.E. (1877). Bards and Blossoms or the Poetry, History and
Associations of Flowers. London: Marcus Ward,262

% William C.J., Spenser’s Amoretti: Analogies of Love. London and
Taronta: Associated University Press-1990,281
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only prior himself but also prior of nature’s beauties,
flowers. Sonnet 64 of the Amoretti is about the desire
he feels about his lover , when he begins to kiss her,
he describes the aromas coming from different parts
of her body.

Coming to kiss her lips, (such grace | found)

Me seemed | smelt a garden of sweet flowers:

Her lips did smell like unto Gillyflowers?,

As we know carnations and “gillyflowers”
belong to the same species. Being considered as one
of the most loved flowers for many centuries, they are
believed to be brought by the Romans in 55 B.C.
Though there are many different spellings of the
flower (Chaucer called it “gylofre”, in France it was
called “girofle”), there is a great probability that all of
them are rooted from Latin “Caryophyllus” which
means “cloves™. Because of its sharp pungent
fragrance , it was also called “clove-gillyflower” and
used to make delicious wine which resulted earning
the name “sops in wine®, Describing his beloved to
the reader, he gave intensification of her lips’ feature
and Gillyflowers which is built on common property
as intoxicating smell. The reason why the poet
chooses gillyflowers to emphasize lips’ aroma is its
rich pungent smell as well as the symbolic meaning
attached to the flower. This flower is associated with
the themes of “bliss” and “everlasting love”. Suzie
Canale claims that this flower can also stand for
accepting and enjoying the life you have been given,
endless purity, beauty and adoration’. As we have
already mentioned above Spenser dedicated his
sonnets to Elizabeth Boyle and succeeded in gaining
her love which was different from other poets’ sonnets
where they spoke about unachievable affection. Given
in the first line when he started to kiss her, aroma of
her lips made him feel bliss and he adored her beauty
enjoying the gift or life he was given.

Her ruddy cheekes, like unto Roses red:

In the line above Spenser compares his beloved
cheeks to roses. Of two concepts brought together in
simile — one characterized (cheeks), and the other
characterizing (roses red)—the feature intensified is
more inherent in the second one. It is clear that
Spenser wants to express how her cheeks were
delicately red as roses. Being the queen of flowers
rose has always had a special pace in English culture
and literature. One can observe that in the sixteenth

4 www.genious.com

5 Kerr,J. Shakespeare’s flowers. Johnson’s books Press-1997.
Retrived from
file://IC:/Users/User/Downloads/[Jessica_Kerr]_Shakespeare's_Fl
owers(BookFi)%20(1).epub

® Gillyflowers were used for making a fine wine for their rich scent
and that’s why called “sops in wine”. It can be observed in “The
Lay to Eliza” by Edmund Spenser where he writes:”Bring hether

Bring Coronation, and Sops in wine, Worne of Paramoures.

century English literature poets often compared roses
to human lips, cheeks, and used them to suggest to
blush of shame or anger. Shakespeare himself
mentions them at least seventy times in his plays and
sonnets®,

Her snowy brows like budded Bellamoures

In this line Bellamoures is a flower which is
named after one of Spenser’s own characters in the
Faerie Queen. While Collins dictionary gives the
definition “obsolete, a beloved person”, some sources
say that it is the name of a flower which is unknown.
The word has originated from French word and
signifies “fair love”. In order to understand
intensification of meaning between brows and budded
Bellamour, we looked up the meaning of the word
“bud” in Merriam-Webster dictionary where it is
defined as to produce buds, an incompletely opened
flower. From this one can understand that Spenser is
comparing his sweetheart’s brows to budded
Bellamoure and their denoting thin and delicate shape.

Her lovely eyes like Pinks but newly spread,

Pinks are one type of carnation but small in size.
They have earned this name due to the petal edges
looking as if they have been “cut with pinking
shears™. Spenser compares lady’s eyes not just to the
Pinks but newly spread. He might want to denote the
beauty of her eyes which matured in blossom or
freshness as well as rich fragrance. Moreover, as they
symbolize pride beauty and ardent love, he one more
time emphasizes his beloved features.

Her goodly bosom like a Strawberry bed,

In the next line ‘goodly bosom’ like strawberries
which stands for perfection as they are regarded as
having “perfume with the bud of the sweetest flowers,
delights the eye, the taste and the smell”°. Spenser
characterizes her bosom in a quite a new and
unexpected light, because the poet imposes
strawberry’s feature as shape and smell on it. It is said
that strawberry family is very close to rose’s family.
Thus the comparison helps to capture the senses with
its sweet aroma and provokes the thoughts of romantic
feelings.

Her neck like to a bunch of Collambynes

Belonging to buttercup family Columbine’s
leaves have a characteristic arrow base that flares out
to scalloped edges. In fact, this flower represent

7 Canale S.(2017). The Symbolic meaning of the Gillyflower.
Retrieved from http://blog.exoticflowers.com/blog-0/the-symbolic-
meanng-of-the-gillyflower

8 Kerr,J.(1997). Shakespeare’s flowers. Johnson’s books Press.
Retrived from
file:///IC:/Users/User/Downloads/[Jessica_Kerr]_Shakespeare's_FI
owers(BookFi)%20(1).epub

® d'Cruz, P. (2002, April 23). Retrieved May 6, 2010, from Pinkie's
Parlour Language of Flowers:
http://www.angelfire.com/journal2/flowers/pcd2.html

10 Shoberl, F. (1848). The Language of Flowers. Philadelphia: Lea
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foolishness and deserted due to its likeness of a
jester’s hat and bells*!.

Her breast like lillies, ere their leaves be shed,

Spenser’s choice of the lily for breast description
can be lightened by the following: lilies are said to
have come from the split milk from Hera’s breast that
splashed upon the earth when she had been tricked
into suckling Hercules, the demi-god son of Zeus*?. So
the poet alludes not only to the pleasant odour diffused
by the flower and similarity of the colour, but also
privileging his beloved’ beauty to much higher than
ordinary human beings. Lily is the flower which has
the most prominent position among flowers dedicated
to religious purposes by people of antiquity. In India
it is closely associated with God of Love, the evidence
of which we can find in Moore’s lines. Moore alludes
to the poetical legend of the Hindoos youthful God of
Love being first seen “seated on a lotus flower”:”As
bards have seen him in their dreams.....Down the blue
Ganges, laughing, glide...... Upon a rosy lotus
wreath,”*®. Lilies represents chastity and virtue and
closely associates with love and purity.

Her nipples like young blossomed Jessemynes,

Jasmines with delicate beauty and delicious
scent are believed to be introduced in European flora
in 1560 by Spanish people who brought the seeds from
India. When Europeans first visit India they were quite
overpowered by the influence of perfumes emitted by
plants, especially jasmine!*.As Ingram J. states in his
Flora Symbolica:”The early fragrance of these
flowers is described as delicious, one authority stating
that even the dews are impregnated with their odour,
rendering a morning walk delightful”*>. These
descriptions make it clear why Spenser uses jasmine
in his sonnet. He wanted to give crystal clear depiction
of his beloved and wanted the reader feel the smell
that he felt from her. Jasmine above is replacing many
adjectives that could be used instead and creating
poetic image.

Such fragrant flowers do give most odorous

smell,
But her sweet odour did them all excel.
Comparing his sweetheart’s scent to the flowers
as pinks, gillyflower, rose, lily, bellamoure,

strawberry and jasmine most of which is described to
be flowers of Eden, Spenser still confesses that her
aroma excels them all put together. The whole sonnet
is built on description of his beloved which is achieved
by comparison of flowers’ features, especially
fragrance. We can see Edmund Spenser’s art of using

1 Shoberl, F. (1848). The Language of Flowers. Philadelphia: Lea
& Blanchard, p280

12 Shoberl, F. (1848). The Language of Flowers. Philadelphia: Lea
& Blanchard, p228

13 Ingram J. Flora Symbolica or the language and Sentiment of
Flowers. London: Frederick Warne and Co-p 280

* Ingram J. Flora Symbolica or the language and Sentiment of
Flowers. London: Frederick Warne and Co-p 70

plants in other works as well. Further we will bring
some examples from “Epithalamion” where the poet
masterly describes a bride.

Her cheeckes lyke apples which the sun hath
rudded,

Her lips lyke cherryes charming men to byte,

Her brest like to a bowle of creame uncrudded,

Her paps lyke lyllies budded,®

This time Edmund Spenser is comparing the
girl’s cheeks to red apples. It is quite obvious that
similar feature between these two concepts of
“cheeks” and “apples” is their colour. The same
similarity of colour can be observed in the line where
is comparison of lips and cherries are give. However
it wouldn’t be right to claim that only colour is of big
domain here. If it were so, then could they be used for
replacing each other? So far we haven’t observed lines
where cheeks are described with cherries and lips with
apples. Thinking this way we can come to conclusion
that comparison is not only made on color, but also
shape and structure. Apples are bigger in size than
cherries which is true about the size of cheeks and lips.
Cherries usually come with pair joined in a bud, like
paired lips. Cherries also as lips have thin skin if bitten
flesh like substance comes out. The juice of the fruit
looks like real blood from bitten lips. While in the last
line Spenser refers to lily again to describe a part of
breast, nipples. As we have mentioned above, Spenser
used lily to depict breast where comparison was built
on the color and size of the flower (leaves be shed),
but this time he is using it for the nipples and
comparing it to the size and shape as this time it is
“lilies budded”.

How the red roses flush up in her cheeks,

And the pure snow with goodly vermill stayne'?,

In the later lines of the work we can observe
another resemblance of meaning which is achieved
with the help of rose. Spenser one more time wants to
describe blushed face of bride as a result of
excitement. When we look at the rich history of the
flower we came across with some interesting believes.
Stated in Flora Symbolica, some sources say that roses
originally were white but received a rosy hue from
blood drawn by the thorn from the foot of Venus, as
she was hastening to the aid of her adored Adonis®®,
Symbolizing love rose was often used by Edmund
Spenser to express different meanings and to create
different images. Let us have a look at the samples
from The Faerie Queen (Bower of Bliss).

The whiles some one did chaunt this lovely lay;

Ah see, who so faire thing doest faine to see,

5 Ingram J. Flora Symbolica or the language and Sentiment of
Flowers. London: Frederick Warne and Co-p 71

16 Gardner,H.(1985). The New Oxford Book of English Verse. New
York: Oxford University press, 68 p

1 Gardner,H.(1985). The New Oxford Book of English Verse. New
York: Oxford University press, 69 p

8 Ingram J. Flora Symbolica or the language and Sentiment of
Flowers. London: Frederick Warne and Co-p 25
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In springing flowre the image of thy day;

Ah see the Virgin Rose, how sweetly shee!®

With the penetration of Christianity in Europe,
the devaotional verse which was about religious themes
as Jesus Christ also appeared. In this verse Virgin
Mary was referred to as “rose without thorns”.
Harrison N. claims that in fact, the five petals of the
wild rose are often equated with the five joys of Mary
(the five key moments that gave Mary joy, which were
the Annunciation, the Nativity, the Resurrection, the
Ascension and the Assumption) and the five letters in
her full name, Maria?°. In this way rose gained another
meaning which is “Virginity”.The poet is calling
women as “Virgin Rose” and considering her to be the
sweetest among other flowers, women.

Of many a Ladie, and many of Paramowre;

Gather therefore the Rose, whilest yet is prime,

For soone comes age, that will her pride
deflower:

Gather the Rose of love, whilest yet is time,

Whilest lovig thou mayst loved be with equal
crime??,

The Rose which appears in the second life
represents woman, while the Rose in the fourth line
depicts love feelings. Author is hinting that among
ladies Rose must be preferred (as she is Virgin) at this
time. She can lose her pride after a while. Let your
feelings of love act though it can be the same as crime.
Spenser masterly used the flower to allude the
meaning he intended.

Discussion

Spenser skillfully used flora in his poetry as
other members of the sixteenth century English
literature. Comparison of the features or resemblance
of the meaning were built on different factors which
characterize certain plant. Being of different size,
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color, shape, texture, smell flowers were masterly
selected to describe human appearance and character,
particularly of women. Comparison was not achieved
only by one feature, other qualities of characterizing
concepts also had somehow impacted on it as we saw
in the examples where cheeks are compared to apples
and lips to cherries. Symbolic meanings that each
plant carries also influences the poets choice of them,
as well as historical background of the flora which one
can witness in the analysis of lilies and roses. As time
passed they have gained new prospects and widened
their use in literature. Coming up from its various
features the same flower can denote different
meanings in different situations. Flowers used in these
poems illustrate some important characteristics, such
as fidelity, beauty and perfect excellence, to be found
in the pursuit of a female companion; it could be
considered that with these poems, Spenser is
describing his perfect woman, who is suitable for the
role of lover , if not wife. It is possible then that the
usage of the columbine demonstrates the fact that no
one, even the object of his affections, is perfect in
every sense. As the poet have said that this should not
prevent the realization of such feelings and we should
all learn that accept people the way they are, flaws and
all.

Conclusion

The conclusion is that in The Early Modern
English lyrics not only flowers, but also various fruit
conveyed different meanings. From early periods till
now this flora is second to none aid for poets which
comes in handy in giving voice to untold emations. As
above analysis, one can understand that without doubt
flora can symbolize various human character,
emotions and ,even, their attitudes, and physical
actions.
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OCOBEHHOCTHU AJAIITAIIUU KPOBU HA TO3UPOBAHHYIO ®UZNYECKYIO HATPY3KY ¥V
MOJIOJIBIX MYKYHH C PASHBIM YPOBHEM ®HU3NYECKOM MOJITOTOBKH

Annomayusn: B pabome npedcmagneHvl pe3yibmamvl UCCIeO08AHUL GIUSHUSL (QUUYECKOU HASPY3KU HA
nokazamenu Oenou Kpogu uenogexd. B kauecmee 06vekma ucciedo8anuus paccmampusanacs nepugepuieckas Kpoeb,
83amas y 00C1e008anHbIX MydcHuur 6 eospacme om 20 0o 35 nem 0o u nocie mpenuposku. Oyenena cuna erusiHue
Qusuueckoli Hazpy3Ku cooepiicanue JeUKoOYyumos u ux NpoyeHmHoe pacnpedeieHue 6 aelikozpamme. H3yuena
OUHAMUKA CPOYHOU A0AnmMayuu Kiemok 6enoi Kposu K 0elcmsuro u3uiecKkoll Haepy3ku U ee Césa3b C QusuULecKoll
PabomocnocoOHOCMbIO 2pYNnbl MOIOObIX MYHCUUH, HE UMEIOUUX NPOPECCUOHATTLHBIX CHOPMUBHBIX HABBIKOG.

Knrouegvie cnosa: maxcumanvroe nompebaenue KUCiopooda, uauieckas HazpysKa, 1euKoepamma.

BBe)]eHHe UHAYLIUPOBATH O6paTI/IMI)Ie U3MEHCHUA AaKTHUBHOCTU
I[J'ISI opraHnima 4CjIOBCKa (I)I/I3I/ILICCKEI$I Harpyska Pa3HbIX OpraHoB 158 CUCTEM opraHmisma.
SABJIACTCA YHUKaAJIbHBIM (l)aKTOPOM CHOCO6HLIM Bo3nukHoBeHue ycTOﬁ‘lHBBIX U3MEHEHUI
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COMIPOBOXKIAETCSl UIMTENBHBIMA UM PETyJISIPHBIMA
JIO3UPOBAHHBIMM HAarpy3KamH. YBEIMYEHUS YpPOBHS
(husnyeckoit AKTUBHOCTH COIPOBOXKIACTCS
6I/IOXI/IMI/I‘-ICCKI/IMI/I )54 (1)I/I3I/IOJ'IOFI/I‘IeCKI/IMI/I CABUI'aMH,
MPOSIBJICHUE KOTOPBIX HAXOJHWT CBOC OTPAKCHHE HE
TOILKO B YpOBHE (YHKIIMOHATHHONH aKTUBHOCTH
BHYTPCHHUX OPraHoB U pPabOTOCIOCOOHOCTH, HO H
cucteme KpoBH. B ocHOBe n3MeHEHUH, BO3ZHUKAIOLIUX
MPU BBITIONHEHUH (PHU3UUYCCKOH HArpy3KH, JICKHUT
W3MCHCHHE  HAalpaBIICHHOCTH  MeTabomm3ma. B
OpraHu3Me YBEIINIHBACTCS WHTCHCUBHOCTH
SHEPreTHYeCKOro 0OMeHa, KOTOpasi COMPOBOMKIACTCS
BbIleNieHHeM JHepruu u cuHTe3oM ATD, mpm
OJTHOBPEMEHHOM CHI)KEHHH CKOPOCTH ILTACTHYECKOTO
oOMeHa. Ot HM3MEHEHHS YIIy4IIaoT
sHeproodecneYeHrne paboTArOIINAX MBIIIIII, TTOBBIIIAIOT
MOIIHOCTL W MTPOAOJIKHUTECIBHOCTD BBITIOTHSIEMOM
pabotel [1]. CrammapTHOl peaknued KpOBH Ha
(DU3MYECKYI0  HArpy3Ky, SBISICTCS  BKJIFOUCHHE
MeXaHU3Ma CPOYHOU aanTaIui, HMEIOIIETO XapaKTep
HECTIeU(UIECKOTO CHUCTEMHOTO OTBET, BBI3BAHHOTO
CIBHTOM T'OMEOCTAaTHYECKUX KOHCTaHT. [locpencTBoM
HEPBHOTO W TYMOPAJIBGHOTO KOMIIOHCHTA PETYIISIHH
MIPOUCXOIUT aKTHBALMS CHMITATHIECKOTO KOHTYpa,
KOTOPBIi obecrieunBaeT (hopmupoBanue
aJanTalMOHHOTO CHHIPOMA (MJIH CTPECC-PEaKIUio Mo
I'. Cenpe, 1960). He moAroTOBICHHBIA OpraHU3M
CTAJIKUBAETCS C CUTYyallell MOOWIM3alUU U KpaiHen
CTETIEHBIO HaNpPsHKEHNUS paboThl BHYTPEHHUX OPraHOB
1 OOJIBIIMHCTBA CUCTEM OpraHusma [2].

MexaHu3Mbl ~ PEaKTUBHOCTH U BBIpabOTKH
YCTOHYMBOrO OTBETAa CUCTEMbI KPOBU Ha (hPHU3UUCCKYIO
HATPY3Ky  TPEICTABISIOT  OTHACIBHYIHO  00JacTh
uccnepoBanus. MHorouncineHnsie padotsl (Hartmann,
Jokl, 1930, Topmkosa, 1960, Edumenko, 1978,
Miashita, 1981, TapkaBu, 1982, Yansen, 2001,
Hexpsimosmu, 2006, Anekcanmpos, 2010 u np.),
MepeYeHb KOTOPBIX C KAXKIBIM TOJJOM YBEIIMIHBACTCS,
MOJATBEPXKMAIOT ~ aKTyalbHOCTH  3TOH  obmactu
HCCIEOBaHUS. B Hay4YHOU nuTeparype
c(hOPMHPOBATIOCH  YCTOMYMBOE MPEACTABICHHE O
BJIUSTHUU (busndeckoit Harpy3Ku Ha
ra3oTpaHCHopTHYI0 cucteMy KpoBu (Hartmann, 1930)
U JIEUKOLIUTAPHYIO peakuuo (MHOTEHHBII
nevikonuTo3, E. Grawitz, 1910, Eroposa, 1926),
MEXaHU3MBI, KOTOPHIX BCE €IIe HEJIOCTATOYHO
W3y4YCHBL. JIOMONHUTENBHEIM (DAKTOPOM  SBISFOTCS
TCHETUYCCKHEC MPEINOCHUIKH Pa3BUTUSA (DU3HICCKHUX
Ka4yecTB, Hampumep cuibl U BeHOCTHBOCTH (H. B.
Hasapos, 2001, C. B. Porozkus, 2006, 1. 1. AxmeToB,
2009 u gmp.). Kpome TOro, ompenmeneHHBI BKIaxa
BHOCAT WHIWBHIyaJbHBIE OCOOEHHOCTH Ka)IIOTO
YeloBeKa, ero (pu3myeckoe W MCHUXO0IMOIHMOHAIBHOE
COCTOSTHUE.

BonbmMHCTBO MyONMKyeMbIX paboT MPHUBOIST
pe3yabTaThl Ha CHOPTCMEHAX, T.€. JIOISIX KOTOPBIC
UMCIOT TPOJMOJDKUTENBHBIA CTaX TPCHUPOBOK WIIH
CHCIHATH3UPYIONIMXCS B TOM WA HHOM BHJIE CIIOPTA
[3-5]. Ux moxaroroBka Bemercss MO ONpeleIeHHON

IporpamMMe, HalpaBlICHHOW Ha JOCTHKEHHE JTUIHOTO
WM KOMaHIHOTO pe3yibTara. B To e Bpems nmeercs
Oonpmast KaTeropwsl JIIOACH, 3aHUMAIONIUXCS B
CIOPTHBHBIX CEKUMSIX M KIy0ax JIOOUTEIbCKOro
cropra. Takoro poma 3aHATHS UMEIOT MHOH pPEXUM
TPEHUPOBOK, a, CIEAOBATEIbHO, M JAPYroil Xapakrtep
PEaKTUBHOCTM  OpraHu3Ma,  JPYIyl0  CTENEeHb
aganTauMu K Harpy3ke. Eme opHON rpynmoi
SIBIIIIOTCS. JIIOJW, KOTOPbIE HE CHCTEMATUYECKUMU
3aHUMAIOTCS  (QU3MUYECKUMH  YNPAKHEHUAMH, IS
nogzepxanust ¢usndeckoit Gopmbel. Kaxnas rpymmna
OTJIMYAeTCs YPOBHEM METaOOIMYECKON aKTHBHOCTH,
OCOOCHHOCTSIMH PEAKTUBHOCTH M aJanTanued Ha
JeicTBre PU3MUECKON HArpy3KH.

B 370l cBA3M M3y4yeHHE OCOOCHHOCTH PEaKINU
KPOBH Y JIMII C pa3HbIM YpOBHEM (QH3HYECKOU
MOATOTOBKM M CHUCTEMHOH ajanTtalnuel K Harpyske
MpEeACTaBIsIeT HAy4HbIM M MPaKTHUYECKUI MHTepec.
W3yuenue 3aKOHOMEpHOCTEH (hopmupoBanus
KJIETOYHOTO OTBETa Ha J03UPOBAHHYIO (H3HUYECKYIO
Harpy3Ky IO3BOJSIET OLEHHTh WHIVBHIYyaJbHbIE
OCOOCHHOCTH, W BBIICNUTH HauboJjee TUIHYHbIE
(opmbl Hecrienn(UUECKON amanTauOHHON peaKIiy
KpoBH. B0O3MOXHOCTE MOJOOHOTO poja THMHU3ALWI
MOXKET HCIIOJIb30BATHCS HE TOJNBKO IS Pa3pabOTKH
COBPEMCHHBIX METOZOB M MOIXOJO0B OPTaHHU3ALUH
TPEHHUPOBOK [6], HO M B aKTUBAIIMOHHON Tepanuu [7,
8]. lenp  paboThl  W3y4UTh  OCOOCHHOCTH
HecrnenupuuecKoit aZanTaluoOHHON peaxkuuu
(OPMEHHBIX JJIEMEHTOB KPOBH Ha JI03MPOBaHHYIO
(u3MUECKyI0 HArpy3Ky y MOJIOJIBIX MYXUHUH C Pa3HbIM
ypoBHEM (PU3UUECKOI MOATOTOBKH.

Matepuaa H METOIUKA UCCICTOBAHUS.

B uccnenoBanuu npuHsuM yyactue 58 My>KUMH B
Bozpacte 20 35 7er, HE  HMCIOIIHC
MPOQ)ECCHOHATBHOTO  CIIOPTHBHOIO  OmbITa. Bcee
YYaCTHHKH Ha MOMEHT 00CJIeI0OBaHUsI OBLIN 37I0POBBI,
MOKa3aTeN  ONOPHO-IBUTATENILHOM, CEep/ICUHO-
COCYAMCTOH M JbIXaTEIbHONW CHCTEMbI HAXOIMUINCH B
rpaHuLax (huznonormuecKon HOPMBI. s
UCKJTIOUEHHS aTMMEHTapHOTO BJIMSHUS Ha JAUHAMUKY
nokas3atejged KpOBH, YYaCTHHKHM OJKCIIEpUMEHTa B
TeyeHne 3 —4 4YacoB BO3JEPKUBAIUCH OT NpuEMa
numy.  VccnenoBanue — mpoBOAWIOCh  Ha  Oase
cnopruBHoro  kinyba  «Ilayep» (r. Tomens),
TIOCIIEAYIOIUH JTa00paTOPHBIN aHAN3 IPOM3BOIANUTCS
B ycnoBusix Y3 I'TKB Ne2 r. 'omenst. [lo npubsitHro,
y K&KIOTO YYaCTHHKA IMPOU3BOIMICS 3a00p KPOBH M3
manplla Ha oOmui aHamu3. Biastue mpod KpoBu
MIPOM3BOAMIOCH B  AHTHUCENTHYECKHX  YCIOBHAX
dbempamepom-abopantom Y3 I'TKB Ne2 r. 'omens, ¢
cOOTI0/ICHNEM CAaHWTAPHO-TUTHEHWYECKUX HOpM [9].
YYacTHUKH 3KCTIIEPUMEHTA MPOXOIIIIN UCTIBITAHHE Ha
6eroBoii nopokke AppleGate T30ADC, co ckopocThiO
6 kM/u u mporspk€HHocThio 3 kM. [locpencrom
BCTPOCHHOIO0 MyJbCOMETpa MPOU3BOAWIM  3aMmep
MHTEHCUBHOCTHU cyOMakcHUManbHON HarpysKH,
KOTOPYIO IojyiepxkuBany Ha yposHe 120 — 140 yn/muH.
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Cpa3y IIOCJI€ HMCHBITAHUA Y KaXIOro YydaCTHHKaA OCyIHeCTBHfIHaCB HNCXO0 51 nu3 HOPMaJIBHOI'O

MOBTOPHO MPOM3BOIWIM 3a00p KpoBb. OOpasibl
noMeniaan B MHHHKOHTeﬁHep C AHTUKOAryJIIHTOM
TpI/I.]'IOH-B, B OTOT K€ ACHb AOCTAaBJISIJIM B KIIMHUKO-
JIUarHoctuueckyrw sadopatopuro Y3 I'TKB Ne2. B
KaXJ0M  ob0paslie  OHmpeleNsii  COAep)KaHHe
(DOpPMEHHBIX JJIEMEHTOB KPOBH  aBTOMATHYCCKHM
reMaroyiornyeckuM axamuzatopom SX10000i. s
TUGGEPEHIMPOBKN  JICHKOIIUTOB ¥ OINPEICIICHUS
MPOIICHTHOTO COOTHOIICHHUS KJICTOYHBIX MOITYIISIUH,
TOTOBIJIM Ma3KH KPOBH C (pUKCAMEH W OKPACKOH IO
Pomanosckomy-I umse. B OKpAallIEeHHBIX u
BBICYIIEHHBIX Ma3KaxX C IIOMOIIbI0 HMMMEPCHOHHOTO
MHKPOCKOTIA TPOU3BOAMIICS MOJACUYET JIEUKOLMTAPHOU
dhopmynsl B pacuére Ha 100 xierok. 1o morydeHHBIM
pe3yabpTatam Oblia chOPMHpPOBAHA CBOAHAS TaOIHIIA,
JAHHBIE M3 KOTOPOH W  HCHOJNB30BAIKMCH IS
JlanpHelel nHTepnpeTaluy pe3yibTaToB.

BriOopka cocrosiia M3 MYXYHH C DPa3HbIM
ypOBHEM (DM3MYECKOH MOATrOTOBKH. B cBs3n ¢ 3TUM
NP TIPOBEJCHWH  IIOCIEAYIONIETO aHalIu3a W
CTaTACTHYCCKON 00paboTkH pe3yIbTaToB
HcclefoBaHus ObITH cpopMUpOBaHBI 3 TpyHmbl: |- —
MY>KUMHBL, Y€l CTaX 3aHATUN HE peBbIIan 1-ro roaa,
2-5 TpyNIa — CTaX 3aHATHH COCTABIISI OT 1-T0 TO/1a 110
3-x 5ert, 3-s rpyIma — CTax 3aHATHIl COCTABISUT Ooliee
3-x siet. Iyt KOHTPOJISL M OLEHKU WHAWBUIYalTbHBIX
0COOEHHOCTEH HecmenupUIeCKOl —aaanTalrnOHHON
peakiuu  (OPMEHHBIX  JJIEMEHTOB  KPOBH  Ha
JTIO3UPOBAHHYIO (PU3MYECKYIO HArpy3Ky COIJIACHO [0,
7], HCIIOJIb30BAJICS roKasaresb OTHOIICHHUSI
MPOLIEHTHOTO COZIep)KaHus JTUMQOIUTOB B
nepudepuyeckol  KpoBH K  CErMEHTOSJCPHBIM
Helrpopuinam. OIEHKa JTOCTOBEPHOCTH pa3iIMuuid

pacnpeneneHus 3HAuYE€HUM Ha OCHOBE t-kputepus

Creionenta. BimsHue ¢usndeckoil Harpysku Ha
MOKa3aTel! KpOBH OLIEHEHO METOJIOM
0JHO(aKTOPHOTO JMCIIEPCUOHHOTO aHaIH3a

(ANOVA). Craructuyeckas 06paboTKa pe3yabTaToOB
HCCIIEIOBAHUS BBITIOIHEHA C TIOMOIIBIO MPUKIATHBIX
nporpamm MS Office Excel 2007 wu Statistica for
Windows 6.0.

Pe3yabTaThl Hcc/Ie0BaHUH M UX 00Cy KAeHMe.
KommuectBeHHBIE M3MEHEHUS (POPMEHHBIX DJIEMEHTOB

KpOBH TIOA JEHCTBHEM (DHM3WYECKOH Harpy3KH
Haubonee OTYETIMBO BBIPAXKEHB B  JUHAMHKE
JIEHKOLIUTOB. JlelikonuTo3 XapaKTepU3yeTcs

NPEUMYIECTBEHHBIM YBEIUUCHUEM JHUM(QOLUTOB U
HeWtpopmwioB B KpoBoToke.  OIHOBpPEMEHHO
MPOUCXOJUT pa3pylleHHe YacTU JEWKOIUTOB: MpHU
HANpPSOKCHHOW — (DM3UYECKOW  HArpy3Ke  Pe3Ko
yMeHbIIaeTcst yucio 303uHo¢moB [12]. Pazpymenue
9THX KIJETOK O0ECHEeYMBAET BOCCTAHOBICHHE W
OMOCHHTE3 KIIETOYHBIX CTPYKTYp. AJaNTalllOHHBIE
W3MEHEHHsSI B CHCTEME KPOBH K (PU3NUECKON Harpyske
00€ecIeunBaOTCsl HE TOIBKO NU3MEHEHNEM KOJINYECTBa
KJIETOK, HO U N3MEHEHHE COOTHOIICHHS B PE3yJIbTaTe
nepepacnpeieneHust NONyJIAUI JIEHKOLIUTOB.
@usndeckass ~ Harpy3ska  yCKOpS€T  MHTPAIHIO
IUM(ONUTOB B KOCTHBIH MO3I, YTO CTHMYJIHPYET
KPOBETBOPEHHE, B PE3yIbTATE YET0 B KPOBH IOCTYIAET
JOTIOJTHUTEIbHOE  KOJMYECTBO  IPUTPOIMTOB U
JTUM(OLIUTOB. JuHamuka SPUTPOIUTOB u
TPOMOOIIMTOB KPOBH YYaCTHUKOB KCIIEPUMEHTA ObliIa
paccMoTpeHa HamH paHee B paborax [10, 11].

Tadauua 1 — Iloka3zaTesin KPOBHU 10 BbINOJHEHUs (PU3HUECKOH HATPY3KHU

I'pynna
DopMeHHBIE 1-9 2-9 3-1
MICMCHTBI X+m Cv* % X4m Cv,% Xdm Cv,%
4,76+0,21 4,87+0,14 5,08+0,17
12 s s s ) 5 5
OpurporuTsl, 10 (0,34)%* 7,13 (0,42) 8,51 (0,34) 6,73
152,91+3,08 151,45+2,62 149,08+2,36
T'emorobus, /i (4,93) 3,22 (7.68) 5,07 (4,70) 3,15
TpoMGOIHKTHI, 183,09+10,02 190,88+6,14 189,15+14,24
1091 (16,06) 8,77 (18,00) 9,43 (7.15) /.83
. 9 5,69+1,56 6,85+1,07 6,82+1,49
JletikoruTer, 10°/1 (0,67) 15,65 (0,37) 15,67 (0,86) 15,75
CermenTsl, % 59,35 (47-72)*** 2,96 63,54 (47-72) 23,80 57,07 (47-72) 22,77
Jumoruter, % 25,22 (19-37) 5,20 26,11 (19-37) 26,43 28,00 (19-37) 30,48
Mououutsl, % 6,00 (3-11) 10,84 6,45 (3-11) 48,33 7,21 (3-11) 49,16
ITamoukn, % 4,87 (1-6) 7,64 1,76 (1-6) 31,88 3,14 (1-6) 35,84
Do3unoduisl, % 4,26 (0,5-5) 4,79 1,51 (0,5-5) 33,73 3,86 (0,5-5) 33,46
bazodwsl, Y% 0,30 (0-1) 42,33 0,63 (0-1) 14,06 0,71 (0-1) 58,44

* - ko3¢ ¢unEeHT Bapuanuy; ** - craHgapTHOE OTKIOHEHHUE; *** - rpanuisl HopMseI [11]
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B Tabaume 1 nmpencraBieHbl pe3yabTaThl OOIIETO

aHajgM3a KpOBM U  JIeHKOUMTapHOH  (QOpMYIbI,
MONMyYeHHbIe B 3-X  TpyOmax  y4acTHHKOB
UCCJEJOBaHMsI A0  BBIIOJHEHUS  (U3HYECKOU

Harpy3ku. llpeaBaputenbHo ObUT MPOBEICH aHAIN3
WHIUBUAYaIbHBIX 3HAUCHUN TOKa3aTeled KpOBH U
YCTaHOBJIEHO, 4YTO Al 98 % y4yaCTHHKOB MOKa3aTeau
COOTBETCTBYIOT rpaHuliaM BO3pacTHON
(hr3HOIOTHYECKOi HOPMBI. JI0OCTOBEPHOCTh pa3Indus
WHAWBUIYANBGHBIX 3HAYEHUH ¢ TAOIUIHBIMA HOPMaMHU
BO BCEX CIydJasX IMPeBhIIAJIa JTOBEPUTEIHHYIO
BeposTHOCTH 0,05. [IBa IpOICeHTa YYaCTHUKOB MMENH

TIPEBEIIICHAE KOJIMYecTBa JIEHKOLIUTOB u
SPUTPOIMTOB, ¥ 5 % comepikaHue JICHKOIUTOB HMEIH
3HAQUYEHUS COOTBETCTBYIOLIME BEpPXHEH TIpaHULE

Hopmbl (8 — 9x10° /m). Takue pe3yabTaThl ObLIM
MOJIyYEHBI JUIsl yYaCTHUKOB, BXOJAIINX B 3-10 IpymILy,
I7Ie CTaX 3aHATHH B CEKIMM MpEBBIAN 3 Toja.
JlocTroBepHOro  pasnuuusi ~ MEXAY  y4YacTHHKA
UCCJIEI0OBaHNs, UMEIOIINMH Pa3HBIX CTaX 3aHATHH B
CEeKIINH, yCTaHOBIIEHO He O0b110. OHaKo HabogaeTes
YBEIIMYCHHWE B TMpefernax CTaHIapTHOH OIIMOKH
OOJBITMHCTBA TIOKA3aTEIeH.

IMokazatemn  nefikonurapHOW  (QOpMynmBI B
KXKIOM  Ipymme  OTIMYalNCh  COOTHOIICHHEM
CerMeHTOsepHBIX Hewrtpodmmos (S), mumdo- (L),
Mmonorutos (M), mamoukosgepusix HeliTpoduios (P),
so3unodmioB (E) u 6azodunor (B): B 1-ii rpymme —

200:80:20:15:15:1; BO 2-ii rpynme —
100:40:10:3:2:1; B 3-i rpymnie -
80:40:10:5:5:1. Ilomy4yeHHBIE COOTHOLICHHS

YKa3blBalOT Ha SIBHOE pacIpeieieHUe MOMyJISILIuii
HeﬁKOHHTOB B TIOJIb3Y CETMCHTOB, HHM(bOHHTOB )4
MoHonuToB. [lo pe3ynpraram Tabmuisl | BUIHO, 9TO
OOJIBIIMHCTBO MOKa3areneil Hanboiee BapradeIbHBIM
mokasareileM KpoBH B |- Tpymme  SBISIOTCA
JEWKOUMTBI, W3 HHUX HauOonbInas  BapHalus
HaOnroaack y MOHOLUMTOB M OazodmioB. Bo 2-it
rpyline BapualMs IoKaszaTelaeld 1o aOCONIOTHBIM
3HAa4YEeHUsSM YBEJIWYHMBaeTCs B cpexHeM B 1,5 pasa,
TOTa KaK B JICHKOIIMTAPHOU (OpMYIIie B CpeIHEM B 6
pa3. Hanbonee BapnaTnBHBIMH ITOKa3aTENIIMA BTOPOI
TPYIIIBI SBISIOTCS MOHOLMUTHI M 303uHOGMMIBL. B 3-i1
TpyIIe BapHalysl YCHIMJIach [UIi MOHOLUTOB,
MAJTOYKOSIIEPHBIX HeUTpopuiaoB u Oazodpuiom. B

[EJIOM TIpH TepexoAe W3 TPYNIsl B TPYIILY
Ha0roaercs yBEIIMUYEHUE MoKazatesnen
JICUKOLUTAPHOM (HOPMYJIBI.

JeiicTBue ¢uznueckoit Harpy3Kku

CONPOBOXKAAETCS TOSBICHHEM IOHBIX U YBEJIHMYECHUEM
TTAJIOYKOSEPHBIX (POPM JICHKOIMTOB (JIEHKOIUTapHAas
(opMyIa CIBUTAETCS BIEBO, IPY YMEHBIICHUH YHCIIa
203MHODIIOB). AOCOIIOTHOE YHCIO JICHKOIHTOB Yy
YYaCTHHKOB |-l TpymImbl yBemUYWiIoch B 2 pasza (Ha
105 %) ot ncxogHOTO YPOBHS, BO 2-1 1 3-if rpymIe 3Ta
pasHuIla 3HAYUTENBHO CcHIDKaercs mo 10 %. DOtum
PE3yJIbTaThl MOTYT CBHIETEIHCTBOBATH OT aJaNnTalui
0e0i1 KpOBH K Harpyske yxe Iocje IEepBOro roja
TPEHUPOBOK. B Tabnmiie 2 mpencTaBieHbl U3MEHEHUS
nokasaTesiell KpOBH Y YYaCTHUKOB SKCIIEPUMEHTA 11OJT
JericTBreM (PU3NYECKON Harpy3KH.

Tabuuna 2 — [okasaTenn KPOBH 1OC/I¢ BLIMOJIHEHUS] (PU3UYECKON HATPY3KH

['pynna
et La 21 21
X+m Cv, %* X+m Cv, %* X+m Cv, %*
Sompommes 102 5.32+0.13 4,01 5.5120,14 7,19 5.7340.45 15,61
PHTP ’ (0,21)** (0,40) (0,89)
esormotum. v 159,55+3,19 3,20 16027270 | 493 157,23+3,58 4,54
: (5,11) (7,90) (7,13)
TpomOOUHTEL, 200,91+25,74 12,81 209,85+10,18 14,22 209,08+9,53 9,08
10 (16,06) (29,85) (18,98)
Tleiixomutss, 10%1 11,70+1,73 12,20 7,46+1,13 15,14 7,45+2,98 11,75
’ (0,74) (0,39 (1,70
Cerventst, % 63,43 (47-72)* | 212 | 52,77 (47-72) | 13,76 | 56,18 (47-72) | 4934
Mot % 27,88 (19-37) 2,05 | 3545(19-37) | 32,77 | 30,88(19-37) | 31,75
MonouuTtsl, % 5,52 (3-11) 6,49 6,36 (3-11) 50,42 5,79 (3-11) 60,85
DosurHodmsL % 1,48 (1-6) 13,15 3,92 (1-6) 58,46 4,36 (1-6) 74,03
MManouku, % 1,39 (0,5-5) 9,98 0,88 (0,5-5) 56,00 2,15 (0,5-5) 111,09
Basoduisl, % 0,3(0-1) 22,80 0,63 (0-1) 8,47 0,64 (0-1) 73,65

* - koo dunment Bapuanum; ** - craHgapTHOE OTKIOHEHHE; *** - rpaHuIbl HOpMBI [11]

W3 Tabaunpl 2 BHOHO, YTO TOJ JACHCTBHEM
(bm3nueckoil Harpy3KH IPOUCXOJUT M3MEHEHHE BCeX
KJIETOYHBIX mnomymasiuuid. B 1-i rpymnme uucio

SPUTPOLMTOB yBenuuwiocb Ha 12 %, conepkaHue
remoryiobnHa — Ha 4 %, Tpom6oruroB —Ha 10 %; Bo 2-
{ TpyIIIe YMCII0 SPUTPOLMTOB YBEMUUMIOoch Ha 13 %,
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cofiepKaHne reMoryioonHa — Ha 6 %, TPOMOOITUTOB Ha
11 %; B 3-# rpyIIe 9UcI0 SPUTPOLIUTOB YBEITUIHUIOCH
Ha 13 %, coxepkanume remoriioomHa — Ha 5 %,
tpomboruroB Ha 11 %. C nomompto t-kpurepus
CrplofieHTa TI0Ka3aHO, 4YTO MEXIY KOJIMYECTBOM
SPUTPOIMTOB, TPOMOOIIMUTOB M JIEWKOIIUTOB, a TaKXKe
CoJIep’KaHWEeM T'eMOIJIO0NHA JI0 U 1ocie (pU3HYECKOn
HATPY3KH UMeeTcsi JocToBepHoro pasmmune (p<0,05).
Jist  SpUTPOIMTOB  YCTaHOBIEHO  JOCTOBEpHOE
MpeBEIIIeHIEe HOpMaTuBHOro mokaszarens (p<0,05).
Iony4eHHble pe3yNbTaThl  JOCTATOYHO  XOPOLIO
COTJIACYIOTCSl KaK C JIUTEPaTYPHBIMH HCTOYHHKAMH,
TaK ¥ C MPOBEJCHHBIMU HAMU PaHEe UCCIICIOBAHUIMU
[11-13]. CpaBuuTENbHBI aHAAM3 JOCTOBEPHOCTH
pa3nuuMii  CpeIHMX IIOKa3aTelled KpOBU MEXAy
rpynmnamMu IIOKa3all OTCYTCTBUC pa3anviusa JJIs1
SPUTPOIMTOB, TEMOTIIO0KMHA 1 TpoMbouuToB (p>0,05).
J171s1 TeHKOLMTOB YCTaHOBJIEHO JOCTOBEPHOE pa3inune
CpPeIHMX MEKIYy ydYaCTHHKaMu |- Tpymmsl B

JIEUKOIUTOB BO 2-H W 3-if Tpymnme He yCTaHOBJICHO

(p>0,05).
JlaHHple TaONMIBI 2 TOKA3bIBAKOT, YTO TIOJ
JneiicTBueM  (DM3MYECKONW HArpy3kd  MPOMCXOAUT

U3MEHEHUE COOTHOUICHMsI KIIETOK JICHKOLUMTAPHOU
dopmynsr: B 1-ii rpynme—210:90:20:5:5: 1; B0 2-
i rpynme — 90:60:10:5:1:1; B 3-ii rpynne —
90:50:10:7:3:1. Ilomy4eHHBIE COOTHOIICHHS
YKa3blBalOT Ha Iepepacrpele]ieHue  KIETOYHBIX
TIOIYJISINUI B TOJIB3Y CerMeHTOB M JuMdonnToB. 1o
pesyibTaTaM TaOJNUIBl 2 BHAHO, YTO BapHaIllUs
OoNpIIMHCTBA TIOKa3arTenel B 1-if u 2-if rpymme mocie
Harpy3kd CHIDKAeTCs, HCKIIOYEHHE COCTaBIIIOT
TPOMOOIUTEI, BapHalys KOTOPBIX YBEIHUYUBACTCS B
1,5 paza. B 3-ii rpynme HA00OpOT MPOUCXOIUT
YBEJIMYCHUE BapUallMU SPUTPOLUTOB, FeMOTIIO0NHA U
TpOMOOIIMTOB Ha (OHE CHIDKEHUS  BapUaluH
JEWKOLUTOB. MakcumasbHbIe 3HAYCHHMS
ko3 duIMeHTOB BapualMyM XapakTepHbl Uil 3-i

cpaBHeHHEe co 2- w 3-ii  rpymmoi  (p<0,05). TpyImBl, TA€ Yy TAJIOYKOBUAHBIX HeWTpoduios
JIOCTOBEpHOTO  pa3nuyuusi CPEAHEro  COJEpKaHUs 3HayeHne mpesbicwiio 100 %, y  303MHOQHIOB,
6azoduinos 70 %, y moHoruros 60 %.
p<0,05
50 - 46,6
p<0,05
<0,05

2 40 - P 38,7
= p<0,05 <0.05
£ . 309 p<0,05 P~
= n 26,2
= 22,7 23,2
g o p<0,05
o -

p<0,05 <005 153
(1] ¥
£ 0] 7
S 10 4 p>0,05 7.

1.6
0 —/
Pl, Hb, RBC, WBC, P, E, M, 5, B, L,
x10° r/n x10" x10° x10° x10° x10° x10° =x10° x10°
lNokasaTtenb

Pucynok 1 — Pacnipenesienne 4yBCTBUTEIbHOCTH GOPMEHHBIX 3J1eMEHTOB KPOBH K (u3n4yecKoil Harpy3ke

MIPUOPUTETA
9JIEMEHTOB

YyBCTBUTEIBHOCTH
KpOBH

(hopMEeHHBIX
IPOBENEH  KOPPEIILUOHHBII

MetogoM 0mHO(AKTOPHOTO IHCIIEPCHOHHOTO
aHanmM3a OIpeleleHa CHila BIWAHUSA  (akTopa
(u3ndyeckoll Harpy3Kd Ha JAWHAMHUKY KaXIOTrO
dhopMeHHOTO  37eMeHTa.  Pe3ynmpTaThl  aHanm3a

npenacrasieHsl Ha pucyHke 1. C mOMONIbIO pUCYHKA
MOXHO pAacrpeleuTb (OpPMEHHBIE HJIEMEHTHI 10
CTENICHW HX  YyBCTBUTEIBHOCTH K  (akTopy
¢busuueckoit Harpysku WBC > L > RBC >Hb >B >
S> M > Pl > E. T[lanoukosinepHbie HEHTPODUIBI B ITY
MIOCJIEI0BATENILHOCTD HE BKIFOUCHBI, IOCKOJIBKY VIS
HHUX HE YCTaHOBJIEHO JIOCTOBEPHOTO BIUSHHUS (paKTopa
(usmyeckoit Harpys3ku (p>0,05). Ha ocHoBaHuUe psina

aHaIM3, 10 pe3yjibTaTaM KOTOPOTO IPOU3BEIACHA
OIICHKA CHJIBI CBSI3U MEXTy TTOKA3aTeISIMK JI0 U TTOCIIe
BBIMOJIHCHMs (DU3UYECKOW Harpy3kud. B pesynbrare
aHaIM3a YCTAHOBJIEHO, YTO MEXKIy MOKa3aTels MU
KpacHOM KpOBH, TPOMOOIMTAMH U IOKa3aTeIsIMU
Oenmoll KpOBH UMEET MecTo ciabas CTENCHb CBS3H,
MaKCUMAalIbHOE 3HAYCHUE KOAPPHUIIIECHTA KOPPEIAIIH
coctaBwio 0,55 kak 10, TaKk M IOCIE BHITOIHCHHS
(huzndecKoit Harpy3Ku.
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CTaTuCcTUYEeCKH  3HAYUMBIE  KOA(PQOHUITUSHTHI ITAJI 6b110 Gompiie 1,0. OTHOmEHUE JTUM(OIUTOB K

KOPPENSILUH CHUIILHOM CTEIICHHU CBS3U OBbLIH TOITYYEHBI
IS KJIETOK Oemoil kpoBu. B 23Tol  KieTowyHOH
MOMYJISILIMK BBIIEISIOTCS JIBE XapaKTepHbIE TPYIIIbL: 1-
s HWMEeT CWIbHYI0 CTENeHb CBSI3U C O0IuM
COJIep’)KaHHEeM JICHKOIIMTOB Kak [0, TaK W I0Cie
Harpy3kd, 2-si OOHapy>KUBAalOT CWJIBHYIO CTEleHb
CBSI3U C CETMEHTAaMH TOJIBKO MOCIJIe Harpy3ku. B 1-fo
rpynmy Bouutd: cermMeHTsl (r=0,9), mmMpounTHI
(r=0,84), 6azo¢uinsi (r=0,68) 1 MmoHoIMTHI (I=0,65), BO
2-10 TpymITy BOIIIH MOHOIUTHI (I=0,78) 1 6a30¢usl
(r=0,80). Bo Bcex cimywasx JUIs 3THX TIOKa3aTesei
HaOIIOMaeTCcsl JMHEHHBI POCT 3HAYCHWH, KOTOPBIHA
3aBUCUT OT HHTEHCHBHOCTH OOIIEro JEHKOmUTOo3a.

Cnemyer OTMETHTh, 4YTO IIOCIIE  BBITOJHEHHSA
(usnueckoit  HarpyskM — cuia  CBSI3U  MEXKIY
nmokasatemsiMu  1-if rpynmel ycmimBaeTca — JUIA

6azoduios no r=0,93, as cermenToB a0 =0,88, a st
MoHouutoB 1o I=0,73. Cuna cBs3M MeXIy
JTUMQOIUTAMUA ¥ JICUKOIIMTAMHU IIOCIE HArpPy3KH
3aMeTHO cHu3miack 1o r=0,51.

I[J'ISI OLOC€HKHM BO3MOXXHOCTH HMCIIOJIB30BaHUA
WHAWBUAYAJIBbHBIX 3HAYCHHI Hanbosee
HYBCTBUTCIBbHBIX IoKa3aTesei KpOBH u

KJ1accu(pUKAIIH yYaCTHUKOB B TPYIIIBI ITO CTETICHH X
aganTarMid K (QU3WYECKOW  HATpy3Ke, MBI
WCTIONB30BAIM  TIEPBYI0  TPYINIy  IOKa3arenel
(cerMeHTBI, JTUMQOIUTEI, MOHOLMUTH M Ga30(MIbI).
3HaueHHs KaXJOro rokaszareiisi ObLJIO OTHECEHO K
a0COJIFOTHOMY KOJIMYECTBY JiciikonuToB. Kpome Toro,
cornacHo koHuenmuu JI. X. I'apkaBu [7], a Takxke
pabote [6], rae MoKa3aHa BO3MOXKHOCTb
UCIIONIb30BaHUS MPOLIEHTHOTO COOTHOIICHUS
JTUMQOIUTOB K CErMEHTaM, U KaKJOr0 YJYacTHHKA
OBUT OmpeneNeH THII aJalTalliOHHOW peaknud. B
pesynpTare ObUTH momydeHBl 4 Ko3(dduiieHra,
XapaKTepU3YIOMIAE COCTOSHHUE aNalTaldd CHCTEMBI
KPOBH YyYacCTHHKOB SKCIIEPHUMEHTa, K (UIUICCKON
Harpy3ke. Jmg  KimaccmpmKanmMM  y9acTHHKOB
SKCIEpPUMEHTAa Ha TPYNNBl 10 CTENEHH aIanTalud
KpOBH MBI UCTIOJIL30BaJIM cieaytoniee Beipakenue (1):

L.BE+5+M

s WBC

1
rae L — konmaecTBo TUMQPOIUTOB, %; S — KOTHYECTBO
cermMeHToB, %); B — konuuectBo 6azodunos, 10%1; S —
KOJIMYECTBO cerMeHToB, 10%m;, M KOJINYECTBO
MoHouuToB, 10%1; WBC — aGCcoNoTHOE KOTHYECTBO
nefikormTos, 10%/m1.

3HaueHus,  pacCUMTaHHbIE C  IOMOIIBIO
BBIp@KEHUS 1, TIO3BOJMJIM pPACHpeleIuTh BCEX
YYaCTHHKOB Ha 3-M KJacTepa IO CTCICHU aJanTaiuu
Oenoit kpoBu K (u3Mueckoil Harpyske. B mepBbiii
KJIacTep BONUIM YYAaCTHUKH, 4YeH TOKa3arelb
ananrarmu Jiefikonutos (ITAJI) Boren B auana3on 0,3
—0,6. Bo BTOpOIi KJ1acTep BOLLIN y4yacTHUKH, rae [TAJI
cocrasun 0,4 — 1,0, B TpeTbeM KiacTepe 3Hau€HHE

cerMeHTaM (mo [apkaBu) B mepBOM KjacTepe
cocrapuiio 0,343, dYro yKa3pIBaeT Ha PEAKIIHIO
XPOHHMYECKOTO CTpecca, BO BTopoM Kiacrepe 0,516 —
peaxiysi TPEeHHPOBKH, B TpeTheM Kiactepe 0,697 —
peaxIysl CIOKOMHOMN alanTanuy.

Ucnons3ysa ITAJI B rpynnax ¢ pa3HbIM CTaXeM
3aHATUI B CEKIWH, OBUIO YCTAaHOBJCHO, 4YTO B 1-i
rpynne 52 % y4YaCTHUKOB HaXOJSATCS B COCTOSHUH
XpOHUYECKOro crpecca, 43 % HaXOIsATCs C COCTOSIHUE
TpeHHUPOBKH W 4 %  COOTBETCTBYIOT  pEAKINHU
CHOKOItHOM amanTanmu. Bo 2-it rpymme y 25 %
YYaCTHHKOB COXPAHSETCSI COCTOSHUE XPOHHYECKOTO
ctpecca, 17 % ydYaCTHHKOB HaXOAATCS B COCTOSTHHE
TPEHUPOBKU U 58 % HMMEIOT peakIuio CIIOKOMHOM
akTuBanmu. B 3-if rpymnme cOoOoTHOLICHHE MEHsSeTCs B
MOJIb3y COCTOSIHHMSI TPEHUPOBKU (43 %), KOJINYECTBO
Y4aCTHHUKOB HaXOJAILINXCS B COCTOSIHUE
XPOHHMYECKOI0 CTpecca U aflanTallui pacHpeaeIInch
ITOPOBHY H cOocTaBHIH 110 29 %.

BrIiBOABI.

Wzyuena nuHamMuka (QOPMEHHBIX JIIEMEHTOB
KPOBH Yy MYXXYMH C pa3HbIM ypOBHEM (H3HUECKOM
MIOJrOTOBKM M YCTAHOBJIEHO, 4YTO TMOJ JCHCTBHEM
(u3nUecKoil Harpy3KH HPOUCXOIUT M3MEHEHHE BCEX
KJICTOYHBIX TOMYJISIUNA KPOBH U IIepepactpeielIeHne
COOTHOIIIEHUS JIEHKOIUTApHOH (OpMYysIBI B TOJIB3Y
CerMEHTOB M JUMQONMTOB. Y  YYaCTHUKOB
SKCIIEpUMEHTa 1-H TpyHmsl, IJe CTaX 3aHATHH He
NpPEeBBIIAET OJHOTO T0Jia, HAOIIONAETCsl pe3Koe
yBenuueHue yncia Jieiikonutos (6onee 100 %), Bo 2-
W n 3-it rpynme (crax 3aHATHH Oonee roja), oTa
pasHMIa 3HAYUTEIHHO HIDKE, M COCTaBIIET MEHee
10 %. INomyuyeHnHsIi pe3yabTar MOKET
CBHJICTEIECTBOBATh O TOM, YTO aJaNTaIisi KPOBU K
¢usngeckoil Harpyske (opMupyercs B IEpBOH TOI
TpeHupoBok. /JlelictBue  ¢dakropa  ¢uzHUIEecKoit
Harpy3Kd BBI3BIBAET M3MEHEHUE HE TOJBKO CPETHHX
3Ha4eHUH (OPMEHHBIX OJIEMEHTOB KpPOBH, HO H
XapakTep WX BapbUPOBaHMS. YCTAaHOBJEHO, 4YTO
HauOonplMe 3HaueHus: KOI(GUIMEHTOB BapHAIMU
XapaKTepHBI A1 2-1 U 3-i rpyNNbl y9acTHUKOB, TA€ Y
HaJIOYKOBHUIHBIX HeWTpoduiIoB 3HauYEHHE
ko3 dunuenra npepbiciwiio 100 %, y 303MHOQIIOB,
6azopunos 70 %, y wmownounuroB 60 %. Kpome
TIOITYJISIIAH JEHKOLMTOB HE YCTaHOBJICHO
JIOCTOBEPHOTO Pa3IN4Ms B COAEPKaHNE dPUTPOLINTOB
1 TPOMOOLIMTOB MEXIY YIaCTHUKaMHU Pa3HBIX TPYIIIL.

AHaM3 pEeakTHBHOCTH IOKa3aTeJeil oOmiero
aHaM3a KPOBH W JIEHKONUTApHOW (OPMYIIBI TIOKa3a,
YTO HaumOonpllee BIMSHAE (QHU3MUECKas Harpyska
OKa3plBaeT Ha JMHAMHUKY OOIIEro KOJH4YecTBa
JCUKOLIMTOB W DJPUTPOLMTOB, a TaKKe YypPOBEHb
TeMOorIo0nHa. B JIEUKOIIUTapHOU hopmyiie
HauOONBIIYI0 YyBCTBUTEIBHOCTh K  (DH3MUYECKOU
Harpy3ke Tmokasanu JuMdounTsl 0azoduibl  u
CerMEHTHI. B pesynbrare CTaTUCTUYECKOTO aHajH3a
ObUT TOJNydYeH psii NPUOPUTETA YyBCTBHUTEIBHOCTH
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dhopmennbix amementos kposu: WBC > L > RBC >
Hb>B >S>M > Pl > E. MeT010M KOPPEISAIIMOHHOTO
aHaJM3a OICHEeHAa CBs3b HanboJjee YyBCTBUTEIbHBIX K
(usnueckoil Harpy3ke moOKazaTesel, yCTaHOBIEHO,
YTO KJIETOYHOM MOITYJISIIIMH JISHKOLIUTOB BBIICISIOTCS
JIBE TPYNIBI IOKa3aresell — 1-1 nMMeeT CHIbHYIO
CTEIIeHb CBSI3U C OOIIMM COJIep)KaHHEM JICHKOIIMTOB JI0
n mocie Harpy3ku (cermentsl (r=0,9), mumdouuTs
(r=0,84), 6a3odmnsr (r=0,68) u moHouuTs (r=0,65), 2-
1 OOHapyXHMBAIOT CHIJIBHYIO CTCIICHb CBS3U C
CErMEHTaMH TOJBKO II0CIE HArpy3kd (MOHOLMTEI
(r=0,78) u 6azodmmsr (r=0,80). Cuna CBsI3H MEXKIY
moKazaTesIMH  1-i  rpymmbl  mociie  (pU3UIECKOH
HArpy3Kd ycuiamBaercst — s 6aszoduiaos mo r=0,93,
st cermeHToB 10 r=0,88, mist monoumros 1o r=0,73.

Orenka BO3MOKHOCTH HCTIOb30BaHUS
WHIIUBH Y JIbHBIX HaunOosee YyBCTBUTEIBHBIX
(hOpMEHHBIX TMOKa3aTeNeil Oeol KpOBH TO3BOJIMIA
NOJIY4UTh KOI((HULINEHT, CHOCOOHBIH YYHUTHIBATh HE
TOJBKO JMHAMHKY JTHUMQOLHMTOB M CETMEHTOB, HO U
MOHOIIMTOB 1 0azodminoB. Dopmann3oBaHHOE
BBIPQ)XCHHUE TI03BOJIMIIO PACCUUTATH HHAUBHIYaIbHBIH
NOKa3aTelb aganTaliu JICHKOLUTOB, M0 3HAYCHUIO
KOTOPOT0 YYaCTHUKH SKCIIEPUMEHTA paclpeeHINCh
Ha 3-M KjacTepa IO CTCNCHH alaNTaldd KPOBH K
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Introduction

The investigation of folk traditions, generic
names and tamgas! as indexes to ethnic composition
of Turkic tribes and nationalities is important. About
26 million Turks inhabiting in vast area beginning
from the sea of Okhotsk and the Antarctic ocean till
the Adriatic Sea, speak the same language
differentiating only in dialects existing in the system
of the language, therefore a Central Asian Turk can
understand both a yakut and a turk-ottoman. Of course
with considerable attention, cleverness and the
exception of words borrowed from other languages.
Academic Betling probably exaggerated the
importance of dialect peculiarities in the Yakut
language suggesting even to name the Turkic
language the family of Yakut-Turkic languages and
quite abruptly rejected the opinions of a famous
scientist traveler along the north of Siberia Erman,
who claimed that: “a Yakut who was born on the
banks of the Lena or the Aldan without any difficulties
inter-explained with a citizen from Constantinople”
[16, p. 415; 433-434].

However Middendorf, getting a little introduced
with the Yakut language in the north-east of Siberia

! The generic name taken from the Turkish word, “tamga”
meaning seal or cattle brand.

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2020.04.84.67

within 1844 and 1845 and delivering Mr. Betling a
part of materials for his Grammar and Dictionary,
after more than thirty years could inter-explain with
the Turks of Central Asia, in Fergana with the help of
scanty remnants of forgotten Yakut words: “When the
interpreter left me, 1, in the last resort was able to inter-
explain with my Kara-Kyrgyz, if | could remember
necessary Yakut words for it.” [15, p. 406]. On
another point, Vambery assures, from his own
experience, that a Turk from Anatolia with a little
attention understands a Turk from East Turkestan [13,
p. 466].

On the contrary, physical types of Turkic tribes
and nationalities are very various and in the
experience of south-western Turks have very little
common with the Turkic tribes in Central Asia and
even more so the east Siberian. Of course, changes in
types of race and nationalities happen, in some extend,
under the pressure of climate and other environmental
conditions and under the influence of culture, and
also, probably in the result of evolution composing
every of this anthropological type of elements, but
such kind of changes, with the exception of rare cases,
generally insignificant or at least, require very long
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period of time. Incomparably faster, abrupt and deep
are those changes in national and tribal types that are
the result of crossbreeding with other races and
nationalities. If we don’t doubt that various types of
Turk-ottaman is the result of crossbreeding of the
Turks who arrived at Asia Minor from Central Asia no
less than nine centuries and later at Balkan Peninsula
with the local Kurds, Greeks and Slavs and etc. than it
can be assumed that other Turkic tribes gained their
anthropological differences from each other also,
mainly, in the result of crossbreeding with different
nationalities, not only under the influence of natural
and cultural conditions that were for them
monotonous enough. In view of all this, explanation
of the origin of the Turkic tribes and nationalities in
considerable degree corresponds to the definition of
outside admixture, crossbreeding with which gave
peculiarities to the Turkic tribes.

DISCUSSION: Historical information about
northern and Central Asia begins some centuries
before the birth of Jesus Christ and doesn’t differ in
abundance in later times. For this, they thought of
finding explanations to the origin of Turkic tribes,
especially to old ones in folk traditions.

According to the finest and one of the oldest
national traditions, a record in Chinese nearly at the
same time with emergence in the history the name of
Turks itself, forefather of Turks by birth from “the
lands of So lying in the north of the lands of the Huns”.
One of his descendants I-tchi-ni-sse-tou who was born
by she-wolf and he was gifted with supernatural
qualities, had two wives: Heaven Spirit’s daughter and
Winter Spirit’s daughter. He had four sons born by the
former and one of his sons turned into a swan; the
other one named Chi-ko established a state between
the rivers A-pou and Kien; and the third one laid the
foundation for a kingdom on the banks of the river
Tchou-tche; and the fourth son No-tou-lou-che lived
in the mountains Tsien-sse-tchou-tche-chi; and in this
mountains inhabited a Horde descended from the
above mentioned general Turkish forefather; people
of this Horde would suffer hard from cold of dew; No-
tou-lou-che taught to make a fire to this Horde, heated
and nourished, and this way saved the lives; for this
the above mentioned Horde obeyed him, recognized
as the Head and took the name of toukioue. His
generation Tou-muen VI was the first ruler of the
Turk (toukioue) who entered into relations with China
in the first half of the VI™ century. F. lakinf Bichurin
giving right enough Chinese transcription of toukioue,
and even more so often writes this name as dolga,
because, together with Schmid they took the toukioue
for Mongols and produced their name from the
Mongolian dodolga, i.e. a helmet. Klaprot and Abel
Remus unsuccessfully compared the name toukioue

2 S0, instead of tu-r-k in Chinese occurred tu-kyu; kyu for not
having a sign for a sound k without a vowel.

with takia i.e. a cap, but it turned out there is a quite
suitable Turkish equivalent terk meaning a helmet [5,
p. 383; 3, p. 72]. According to Vambery, “it would be
logical enough if the the word “turk meant a man or
creation”, but this wish has no etymological
foundation [11, p. 21].

The cited legend is placed in the Chinese “The
history of northern Wei dynasty” (from 386 till 558)
and (according to the interpretation by Stan. Julien’a),
generally agreeing with the translation of F. la.
Bichurin outlined with some abbreviations from
which Russian transcriptions of names are taken [2, p.
327-328; 6, p. 258-259]. The dynasty history was
compiled by the Chinese on the basis of annals and
documents and current events, and therefore it should
be supposed that the legend introducedin the history
of Wei Dynasty was recorded within the years of 535-
558, probably from the words of Turkish messengers.
Accuracy of the records is seen by apparent
misunderstanding By the Chinese, some at least in
geographical and ethnic with details.

The reign of So, lying in the North of the Huns
country i.e. current Mongolia must have been
situated in the North side of the Altai, for its southern
slopes were part of the Huns’ lands. Nowadays one of
the two genera of which consist of the upper Kumandi
volost (volost means “small rural district”) on the Bi
river near the fall into it the Lebed river, carries the
name of So and the other does Kuban or Kumand [7:
211-212]. From it it can be concluded with enough
probability that legendary forefather of Turks was
from the tribe So living in the North of Altai and the
clan So is a small reminder of it, probably, in
prehistoric times a tribe with no few number. Further,
the Turkic word cu means “swan”. The Turks living
on the river Lebed call themselves cu-cshi, i.e. the
people of “Lebed River” [7: 212].

It is not difficult to deduce from this that Chinese
historians made a son of I-tchi-ni-sse-tou turn into a
swan in vain: he as his other three brothers who settled
in known places and founded their kingdoms (tribes),
settled on the River Ku (a swan) and became the
ancestor of the tribe Ku, whose remnants have been
inhabiting so far on the Lebed River and in the volosts
of Upper and Lower Kumand. So, Chi-ko is one of the
Chinese transcriptions of the name of Kirghiz, (for
instance, we can discover the Chinese names of the
Kirghiz as Ki-ko, Kie-Ko in Degin) in the second there
omitted the letter “r” that does not exist in the Chinese?
and the last consonant as it was often done in Chinese
till the time of Manjurian dynasty; besides, the A-pou
river is probably the Abakan river and it was the main
settlement of the Kirghiz, and the river Gien or Kien
is really the river Kem, i.e. the remaining from the old
times indigenous name of the River Yenisei [1, p.
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379]. The river Tchou-tche must be the river Chu (in
Russian “Chuya”) the inflow of Katun serving and
currently as lands of nomads of Chuy Turks (chu-
kshi). And at last, Basi-Chu from the Turkish is
translated as “upper (river) Chu”: because, if chi from
Chinese means “stone”, then the place where the
eldest son settled, is the essence of pasture with “stone
(or rocky) mountains in the upper river Chu”.

Generally, it goes out according to geographical
and ethnic data of the legend the Turk toukioues (more
precisely according to F. lakinf, “dulgak house”, i.e.
actually Khan’s clan) descended from the tribe So
inhabiting in the North of Altai, after their relocation
in Altai and in the result of breeding they separated
into four branches: one of them affirmed on the North
slope of the Altai with the name Chu (ben or men
meant perhaps “land”, “country”, subsequently turned
into a prefix having collective meaning, as for
example the nouns turkman or turkmen), the second
branch founded on the Yenisei and Abakan with the
name of Kirghiz, the third one remained roaming
within the Altai on the river Chu, and the fourth
formed a tribe taking the name of Turk. And the last
who became known among Chinese in the second
quarter of the VIth century coming into political
intercourse with them, in 536 subdued the Gaogeans
in the number of 50 thousand nomad tents, then put
the end the dominiond of the Juan by 556 had taken
possession of all Mongolia and Central Asia to
Hindikush and the Black sea [6, p. 266-268].
Tomashek who passingby touched the legend under
discussion, not satisfying of turning “the eldest son”
into a Swan, made him to fly “far away” to the Yakuts
who worship Kuba-khatun. But the Swan’s worship to
the queen is not quite enough to ascribe such a
connection to the Yakuts with the most ancient Turkic
legend moreover in the legend there is no any word
about or a hint at any fly of a swan. It is true, then
guessing in “Tchou-tche” the river Chui, Tomashek
supposes in the name of the youngest son “No-tou-
lou-che” Turkic “the fourteenth” (ommypun), but the
number of the sons was only four, not fourteen and
No-tou-lou-che was the eldest son not the youngest
one [10, p. 64-65].

With all the interest, through the presented by the
legend under consideration it can be seen that it serves
only as the picture of the Turk toukioues in the VI
century regarding their origin of their own and the
closest neighboring Turkic tribes from whom only
some had historical future. In the legend the absence
of various information and even mentions about such
kind of old and numerous Turkic tribes as the Huns,
the Changli, the Gaogeans who had come onto the
history stage a lot years earlier than the appearance of
toukioues makes the story only a legend about the
origin of the Turk toukioues, but not about all the
Turkic people and its main tribes. Perhaps, of course,
in the legend in is pictured remote and vague
memories about ancestral home of all the Turks in the

North of the Altai, but the legend mainly presents only
the tradition of the origin of the Khanate clan or rather
dominant generations who united the disparate Turkic
genera living in the southern slopes of the Altai and
gave their unions and tribes admitted or given name of
Turk.

This legend given with some details about the
origin of the Turks is not a single and the most ancient
one. A century before it, in the V" century by the
Chinese a legend about the Gaogeans was recorded, as
it narrates this Turkish tribe is the generation of a wolf
and a daughter of one of the Huns’ rulers [6, p. 248-
249]. At the same time with the above mentioned
legend created in the VI century, the Chinese have
also a heritage and as it recorded there the Turk
toukioues are the descendant born by a she-wolf and a
boy of ten who was from the tribe of the Huns that had
been exterminated by the enemies of the clan. The
boy’s legs and arms had been chopped off. A she-wolf
fed him, until the enemies found out about miraculous
conservation of the boy’s life and killed him; then the
she-wolf had to escape in a valley surrounded by the
impassable mountains from all sides (Altai) and there
gave birth to twelve sons of whom the Turk toukioues
originated [6, p. 256-257]. All these legends as a
legend about the Mongolians origin from “the sky
born by a brown wolf and a grey doe” and other ones
like that don’t give for determining the origin of the
nations and tribes and their ethnic structure besides
vague and mysterious allusions representing echoes of
that remote evolution phase of human society when
primitive clans worshiped different animals
considering themselves their descendants.

Folk legends kept for us by Muslim authors
Juvaini, Rashiddiddin, Abulgozi Bahadir-khan and
others in the XIII and XIV'" centuries is much richer
in fit ethnic materials. To these authors didn’t reach
ancient folk legends about the origin of Turkic tribes
that have historical, ethnic and social foundation; they
were content with naive etymology: the Uighur is the
essence of a tribe that was allies or followers of
legendary Oguz-khan, for the word “uighur” must
mean “follower”, “united” from the Turkic language;
the Changli come from those warriors of Oguz-khan
who made carts to carry prey and reserves, for
“changli” means “a cart” in Turkic; the Quarlique
went from Oguz-khan’s people showered with snow
for “quarlique” means “a snowman” and so on [17].
The later is a written legend about the origin of the
Turkic tribes and the more it undergoes literary
processing the less value it has as a reliable material.
With interest but with no quite success attempt was
made by a mayer H. G. Raverty to systemize these
legends by the muslim authors in the article “On the
Turks, Tattars and Mughals”. The author of the article
stopped at some sort of partly agreement with a lot of
contradictions between versions the authors had, but
he didn’t approach critically to legendary stories and
study additives and fictions raising the question how
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much the data in the legends corresponded the truth
[9, p. 74].

Only simple, plain, mostly oral, genealogical
legends that can be found in those Turkic tribes who
still kept nomadic and firm genera lifestyle playing
the most important role in their life haven’t lost their
great value. These tribes still hold firmly on to the
memory of degrees of consanguinity or the blood ties
and relationships between generations that they
imagine.

In the VIII™ century the Turk toukioues forgot
these legends that had been written by the Chinese two
centuries before. At least in the memorial Kultegin in
732 their history begins straightly with Tou-muen-
khan. “When the blue sky established above and the
dark earth below, between them appeared Sons of
Man. Between the Sons of man Chumpai Bumin-
Khagan, the famous khan rose. He established clans
(Stdmme) and laws of the Turkic people and ruled
them all” [8, p. 17-22]. At the top of heroic works of
Bumin-Khagan is put organization of clans. Though
we had to alter the presented translation, (Later V.V.
Radlov gave such a look to the part of his initial
translation: “Between the Sons of Man my forefather
Bumin-khan, the famous khan rose as a ruler. Er hielt
die Stimme und Gesetze des Tiirkenvolks in Ordnung
and verbesserte sie” [17, p. 439]. According to prof.
Thomson: Au-dessus des fils des hommes seleverent
mes ancétres Boumin khagan et I-témi kagan. Aprés
étre devenus maitres, ils gouvernérent et tixerent
I’empire et les institutions du peuple ture [4, p. 97].

According to prof. Thomson’s interpretation:
KHCH OI'JIbIHJa 03€e euroM aram GYMLIH KaraH UCTCMHU
KaraH OJIypMBIII, OJypBIIaH TIOPK OYABIHBIHT HMJIMK
TOprocuH Tyta Oupmue uth Oupmwuc — the closest
translation form is: “As the head of the Sons of man
rose my ancestors Bumin-khagan and Istemi-khagan.
Becoming the rulers, they established and
strengthened independent (state) governing (ilin) and
traditions (laws) of the Turkic nations.” — “il” in this
and other places of the records, as in the title “il-khan”
which according to the words of the Chinese was
adopted by Tou-muen-khan, expresses the meaning of
independent governing tribe or state living in genera
nomadic lifestyle. Such kind of tribes are called in the
records “illig” for example: wunrueue uneupemmuc,
Kaeaunvievle Kazcancupemmuc, i.e. those who gain
independent governing, who gained khagan would
deprive them from it [4, p. 102]. As for Istemi-khagan,
in different places of “Tien-shu” the name of Che-tie-
mii [6, p. 354] is mentioned as the ancestor of the
western-turkic khanates, from what it can be with
probability concluded that this Che-tie-mii [1, p. 463],
(he-tie-mi, is a brother of Tou-muen-khan; according
to the opinion of Visdelou, Che-tie-mii or Se-ti-mii
was the second son of Tou-muen-khan [14, p. 109])
was a brother of the powerful founder of the Turk and
Che-tie-mii, Se-ti-mii or Istemi-khan in the records
and his generation got the western half of the

possessions of the Turk toukioues, as the eastern part
was the possession of Tou-muen-khan’s generation)
but with the patriarchal tribal life of nomads, clans and
the combination of clans and their parts in genera and
tribal unions really had predominant role in every
way. A strong, numerous, friendly clan had a great
opportunity to occupy better pastures, to protect their
members from external enemies, to create an
opportunity to their chief for firm political influence
in tribal and state affairs and to provide bigger amount
of prey and tribute incoming for the benefit of the tribe
or state.

Though numerous of the clan gave it strength,
because of the household terms of using pastures and
other reasons didn’t give the way to the clan to keep
its unity for indefinite period of time and sooner or
later made it divide more or less independent parts. In
the result of it in every clan there stood, from one
point, the terms demanding to keep genera unity, and
from the other point there existed much or little strong
aspiration to division. The struggle of these opposing
currents usually complicated and intensified because
of the rivalry between the chiefs and people in the
clan, the one from which wishing to keep the whole
powers of the clan they ruled, defended the clan unity,
and the other ones counting on supremacy in falling
parts of the clan, sought fragmentation. Aspiration to
division would often take over, but too small and
powerless units finding no benefit would call to form
much bigger genera units usually consisting of various
clans or even tribes. But such kind of units having
weak blood ties were inclined to disintegrate with
even greater speed and ease. V. V. Radlov rightly
deduced from his observations over the Russian and
Chinese Kyrgyz - Kazakh of whom the last took
advantage of almost independence, because the
Chinese government didn’t interfere their internal
affairs, as the structural movement within the clan and
tribe is “a vital need of nomads” and in these regular
structural changes “the vitality of the whole nation is
supported”. Impossibility of making up new genera
and tribal units among nomads deprived from their
independence, to his mind, causes “stagnation
undermining their well-being”[12, p. 72].

The history of the Turkic nomads, succeeded in
Mongolia shows that they arose as a result of the
reinforcement of one of the tribes at the head stood
brave, clever and lucky in their work founders who
could subjugate the clans of his tribe to their influence
and conquer the rest of the tribes. They succeeded in
consolidating their power through putting at the head
of their clans and tribes their relatives or righteous
who would be obliged for their promotion before
them. The fall of the Turkic tribes usually happened
during internal feuds in a khanate house, but always
under the predominant influence of aspirations of
clans and tribes to independence when their chiefs
already united their interests with the clans’ interests.
After the fall of the dominant tribe more or less time
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duration of isolation of clan unions came, until one of
the tribes grew stronger and subjugated the rest to its
influence, founding a new state. This way arose and
fell in Mongolia the state of the Huns, the Turk
toukioues and the Uighur. The same aspiration of the
clans and tribes to independence played predominant
role in the fall of uluses juchi and jagatay based by the
Mongolians and their political weakness and
insolvency of Kyrgyz-Kazakh union arose in their
place.

In this way the clans not only took advantage of
universal significance in everyday life of the Turkic
nomads, but played quite important role and in their
political history. It is natural that with such importance
of a clan, when the whole life and fate of a nomad was
determined by his affiliation to a clan, clan names
should have been extremely firm. The clans could join
different unions wholly or partly, but they were to
keep their original name firmly. And in fact, as we can
see, names of clans recorded many centuries ago by
the Chinese historians, of course in the result of
political significance of clans carrying them and
nowadays exist partly. This condition gives
opportunity of finding out, to a large extent, ethnic
composition of those of currently existing Turkic
tribes and nationalities who have kept a nomadic and
tribal lifestyle, and at the same time generic names.
Among the Turks who long before had gone over to
settled lifestyle and lost tribal one, generic names have
disappeared also that’s why in order to find out the
ethnic composition of these settled Turks one has to
use only those data about their genera composition
belonging to the time when happened their settled
lifestyle.

Besides generic names another index to ethnic
composition of Turk-nomads and also related to tribe
genera can serve clan tamgas, i.e. signs of clan
property, primarily imposed on cattle but also found
on other property of the clan and its members and used
in the form of emblems, seals instead of signs and so
on. It seems the oldest mention about tamgas among
Turks (especially among the Gaogeans) goes back to
the V" century: “Mainly on the domestic livestock
they put signs, and though it clings to someone else’s,
nobody takes it” [6, p. 250]. But no doubt that clan
tamgas existed incomparably more distant times
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It can be summed up that in the result of
historical events in the multi-centurial life of the
Turkic tribes there aren’t thoroughbred tribes and
clans and the unions of different origins consisting of
units from various blood ties prevail.

If the tamgas, especially of the Turkic tribes and
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lifestyle, were collected and investigated, they would
serve as the most important means giving much
information about ethnic composition of the tribes and
nationalities.

Specific peculiarities of lifestyle, dialects,
observation  of  physical  features, general
ethnographic,  archeological, linguistic ~ and

anthropological investigations, of course, can be
considerably  conductive to explore ethnic
composition of various nationalities, but regarding the
Turkic tribes, the amount of our knowledge in these
fields of science is so little (though it was done much),
that at the time being ethnography, archeology,
linguistics and anthropology cannot provide with
enough information about it. Therefore, only clan
names and tamgas are remaining to be the main
indexes to ethnic composition of the Turkic tribes and
nationalities.
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Introduction

Conventional descriptive and pedagogical
grammars that interpret the meaning of various
grammatical phenomena based on so-called semantic
categories often do not help to shed light on the
mystery of the functioning of the same articles or verb
forms. That is why, as for the reliance on the native
language in explaining the phenomena of another
language, we do not have to talk about it at all, since
there is simply no such reliance — especially given the
fact that universities are increasingly preferring
authentic textbooks published in England or America.
At the same time - and this is also a fact-in foreign
universities, when hiring teachers of English as a
foreign language, preference is usually given to those
for whom English is not their native language.

The logic here is simple: those who have
mastered a foreign language themselves will be better
able to take into account and help overcome the
difficulties that students face in the learning process,
and if the native language of students is the same as
that of the teacher, the teacher can very effectively
organize the educational process, based on their own
experience of mastering a foreign language and
overcoming difficulties caused by significant inter-
linguistic differences. If, in addition, it will also rely
on modern achievements in the field of language

research as a cognitive activity, many of the so-called
difficulties that students face will turn out to be
imaginary and easily overcome. However, to do this,
we need to understand well why such categories as,
say, time and type are needed in a language at all, in
order to clearly and simply explain the principles of
functioning of the corresponding forms. This
understanding provides a cognitive approach to
language as an activity rooted in sensory experience.

The imaginary and real difficulties

Anyone who speaks Uzbek as a native language
knows that there are three tenses, so when they start
learning English and learn that there are twelve tenses,
the student finds himself in a state of perplexity, which
often remains with him for life, preventing the
functional mastery of verbal grammar. However, if
you ask the question, what other tenses are there in the
English language besides the present, past, and future,
it turns out that it is impossible to answer it positively
- because what is commonly called “tenses”, in fact,
are not tenses, but species-modern forms (see table.
1), which are classified very inconsistently in
grammars.

The name of any of the twelve English “tenses”
begins with one of three words: Present, Past, Future.
There are four types of present, four types of past, and
four types of future, which are known as Simple,
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Progressive, Perfect, and Perfect Progressive. The
term “simple tense” (in the American grammatical
tradition) indicates the formal principle of
classification: the form is simple, because it consists
of an infinitive, to which a suffix can be added. We
are describing the morphological forms of the present
and past tense. Although in theoretical grammars, will
+ Infinitive is not considered as a tense forms of the
verb, functionally this construction is nevertheless
included in the system of expression of tense forms
relations, so it can be considered as a conditionally
simple form-especially in cases of neutralization of
the modal shade in the meaning of the verbs will and
shall in the clitic 'll. However, grammarians say “A”,

they don't say “B”, and they don't call the other forms
complex, even though they consist of two or more
words. Similarly, in the British tradition, simple forms
are called “indefinite tense”, but the concept of
uncertainty in relation to these forms is not disclosed,
just as there is no opposite concept, and the
corresponding term “definite tense”. The statement
often found in grammars that an indefinite form is
used when the time of an action or event is not defined
or specified does not correspond to reality, as the
following example well shows: He arrived in
Samarkand at exactly 11 a.m. on the 28th of March,
2020.

Table 1. Simple and complex forms of the English verb in the active voice

Simple / [Complex?]/ [Definite?]
TENSE Indefinite PROGRESSIVE be + Ving | PERFECT have + | Character of
Ven interaction
Present | fly | am flying I have flown | have been flying
Past | flew | was flying | had flown | had been flying
Future I'll fly I'll be flying I'll have flown I'll have been flying

Strange as it may seem, the main real difficulty
in mastering English “tenses” is not so much the
peculiarities of the functioning of English verb forms
as such, but rather the metalanguage knowledge that
students have acquired in Uzbek lessons in secondary
schools. Orthodox grammatical theory in Uzbek
studies imposes on students knowledge about the
forms and functions of the Uzbek verb (such as
temporal and pledge forms), which has a very remote
relationship to the understanding of the cognitive
mechanisms underlying their system, that is,
determining the features of the functioning of
grammatical meaning.

A cognitive approach to time and species

Without dwelling in detail on the criticism of
orthodox grammatical theory, we will briefly outline
the approach to the categories of verbal tense and type
within the framework of the cognitive theory
developed by the author and the method of teaching
English based on it. With the help of the category of
time a person divides the entire world around him into
three spheres of experience:

1) experience, directly entering into the sphere
of perceived by the senses and perceived reality, or the
present (present, from Latin praesens ‘that which is
before the senses’);

2) an experience that persists as a memory of
what passed “by” our feelings, or the past;

3) an experience that is predicted based on
existing knowledge, or the future.

It is very important to understand that, unlike
English, Uzbek does not have an unambiguous
correspondence between these concepts and the so-
called verb forms.

Thus, every time we talk, we talk either about
what we know (without specifying the source of
information by grammatical means), or about what we
observe (choosing the form in which the reference to
the observer is grammaticalized). The “DEFINITE-
INDEFINITE (source of information)” juxtaposition
forms the basis of species juxtaposition as a
grammatical category of a verb word, but this is not
the whole story: situations when we talk about what
we directly observe can differ significantly depending
on what we see (hear, etc.). to express this cognitive
meaning, the English language has its own special
form of the verb - Perfect. This form is used when we
compare what we see with what was before, and based
on this comparison we draw a certain conclusion
based on background knowledge. Finally, there may
be cases where we are talking about a directly
observed action, and at the same time we are
comparing what we see now with what we saw at
some point (or moments) before. Perfect Progressive
can be used even when the action itself is not observed
at the moment of utterance — if there are observable
signs that are closely related to it in time.

The proposed cognitive approach to teaching
English grammar allows us to see that there are no
fundamental differences in functional nature between
the modern forms of English. In other words, the
systems of verb forms in the two languages (Uzbek
and English) are arranged and function in a similar
way. To understand how English verb forms function,
just need to understand — at the level of rational
understanding-what determines the features of the
functioning of verb forms in the Uzbek language. This
is the understanding given by the cognitive theory of
time and type, which allows us to formulate a simple
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algorithm for choosing a particular verb form in
discourse, which, unfortunately, traditional grammars
are not able to do.
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