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THERMAL CONDUCTIVITY OF A POROUS MATERIAL WITH AN
ORDERED STRUCTURE BASED ON A SCHWARZ P TRIPLE PERIODIC
MINIMAL SURFACE, TAKING INTO ACCOUNT THERMAL
CONDUCTIVITY OF AIR

Abstract: The paper studies the heat-conducting properties of a porous material with an ordered structure, based
on Schwartz P TPMS, taking into account the thermal conductivity of air in the interpore space. Thermal conductivity
was studied for a TPMS material made of aluminum. The problem of thermal conductivity was solved by the finite element
method in the Steady-State Thermal module of the ANSYS software package. The obtained results demonstrate that the
thermal conductivity of the TPMS material with air is higher by 1.1% than the thermal conductivity of the lattice without
air. The dependences obtained during the study will make it possible to predict the thermal conductivity of a TPMS
material for applications in a variety of engineering problems.
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TEILJIOITPOBOJHOCTH MOPUCTOI'O MATEPHAJIA C YIOPSTOYEHHOM CTPYKTYPOI,
OCHOBAHHOM HA TPl MEPUOJUYECKOW MUHUMAJBHOM MOBEPXHOCTH IIBAPIIA P, C
YUYETOM TEIIJIOITPOBOJHOCTH BO31YXA

Annomayun. B pabome npogooumcs: uccie0o8anue menionpogoosuux Ce0UCME NOPUCHO20 MAMepuand ¢
ynopsidouennou cmpykmypotu, ocnosannou na TPMS Illsapya P, ¢ yuémom menionposooHocmu 6030yXa 8 MeNCNopo8oM
npocmpancmee. Tennonposoonocms uzyuanace 0aa TPMS-wamepuana uz amomunus. 3adaua menionpogooHOCMU

Philadelphia, USA 301 '; Clarivate
AnalyticS indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-04-120-56
https://dx.doi.org/10.15863/TAS.2023.04.120.56

ISRA (India) =6.317  SIS(USA)  =0912  ICV (Poland) =6.630

) ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: G e australia) =0564  ESJI(KZ)  =8771 1Bl (india) = 4.260
JIF =1500  SJIF (Morocco)=7.184  OAJI (USA)  =0.350

Pewanacy MemooomM KOHeUHblX daemeHmos 6 mooyne Steady-State Thermal npoepammmnozo xomnaexca ANSYS.
Tonyuennvle pe3ynomamsi 0eMOHCMPUPYIOM, Ymo menionpogoonocms TPMS-wamepuana ¢ yuemom 6030yxa gviuie Ha
1,1% mennonpoeoonocmu pewemxu 0e3 6030yxa. Illonyuennvie 8 X00e UCCIEO08ANHUA 3AGUCUMOCIU TNO3BONAM
npozHo3uposams mennonposoonocms TPMS-wamepuana ons npukiaono20 RPUMEHEHUs 80 MHOMACECIBE UHICEHEPHDIX

3a0au.

Knrouesvie cnosa: mennonpogoonocms, 6030yx, TPMS, ANSYS, memoo Koneunvix s1eMeHmos.

BBenenune
VK 536.2

Pa3zpaboTka MaTepHaioB € HPOTHO3UPYEMBIMH
TEIUIOU3UUCCKUMH CBOHCTBAMHU  SBJISICTCS BayKHOU
3a7adeit 1yl MHOTHX 00JlacTei HayKH M TEXHUKH, TAKHX
kak oaHepretuka [l-3], ™ammHocTpoeHue [4,5],
AIIEKTPOTEXHHUKA [6,7], a’POKOCMHYECKAs
MPOMBIILIIEHHOCTS [8], cTpoutensctBo [9,10] u T.4.

OpmanM w3 Hambollee BaXKHBIX TEIIO(OU3NISCKUX
CBOWCTB MaTepualioB SIBJISAETCS TEIUIONPOBOJHOCTh —
CIIOCOOHOCTh ~ MaTepHaya  IepefaBaThb  TeIuIo.
[TporHo3npoBaHue  TEIUIONPOBOJHOCTH  Marepuaia
UTpaeT BaXXHYI0 pOJb B pPELUIEHUH MHOXKECTBA
WH)XEHEPHBIX 3a/1ad, CBSA3aHHBIX C KOHCTPYHPOBAHHEM
CHCTEM OXJIAXJCHUS, IPOEKTHPOBAaHHWEM 3JaHUH U
COOpYKeHHi, pa3paboTKOH TETIOOOMEHHBIX YCTPOUCTB
u MHOroro apyroro [1-3,11].

3agaua pa3paboTKn MaTepuaoB c
MIPOTHO3UPYEMBIMH CBOWCTBAMH PEIIACTCSl HA MAKpO- U
MUKpoypoBHe. Ha MukpoypoBHe pa3paboTka HOBBIX
MaTepHaJIOB MOXKET BKJIFOYATh CO3JaHUE CTPYKTYPHBIX
MaTepUaioB Ha OCHOBE HAHOYACTHI, IOJUMEPHBIX
HaHOKOMIIO3UTOB WMJIM KOMIIO3HTOB C HAaHOYACTHUIIAMH
MeTauioB  [12]. Ot Marepuanmsl MOTYT HMETh
YHHUKalbHBIE  CBOMCTBa, TaKWe KakK:  BBICOKas
TEPMOCTONKOCTb, YCTOMYMBOCTh K H3HOCY, BBICOKad
NpOBOAMMOCTh W T.A. Ha MakpoypoBHEe HOBBIE
MaTepuaibl MOTYT OBITH  pa3pabOTaHBl  ITyTEM

KOMOWHHUPOBAHUS Pa3MYHbIX MaTepranoB [13], Takmx
KaK CTEKJIOBOJOKHO, YIJICPOAHOE BOJOKHO HIIH
MOJMMEpHBIE ~ MaTepHanbl, a  TaKke  IIyTeM
KOHCTPYHPOBaHUS YIIOPSOYCHHBIX "
HEYNOPSAIOUYEHHbIX  PEIIEeTOK, A IOJydYEeHUs
TTOPHCTBIX CTPYKTYP.

HawuGonpimmii nHTEpEC KaK AJsl NPUKIAAHBIX, TaK
W Uil HAy4YHBIX 337134 TPEICTaBISIOT IOPHCTHIE
MaTepHabl C YIOPSIJOYEHHOH CTPYKTYpOH, MOCKOIBKY
MOJIETMPOBAaHHE TaKMX MAaTEepPUaOB 3HAYUTEIBHO
yIOpoliaercss € WCHONb30BaHUEM  Pa3iIMYHbIX
YUCJICHHBIX [ 14] ¥ aHanUTUYECKUX METOI0B [15].

Cpenu  yHOpSAOYEHHBIX  CTPYKTYp  0CO0O0Tro
BHUMAaHHs 3aCIIy’KUBAIOT TPIJKAbl IEPUOAUYIECKHUE
MuHUMansHble ToBepxHOCTH (TPMS ot anrn. triply
periodic minimal surfaces). TPMS cocrost u3 aByx
OTHEIBHBIX HETIePECcEeKAOMNXCs 00BEMOB,
pa3felieHHbIX ~ CTEHKOW  WMEIOIMH  MHHUMAIBHO
BO3MOXKHYIO IUIOMIAJb NPU 33JaHHBIX OTPaHUUYCHUSIX.
TPMS nenut tpexmepnoe (3D) mpocTpaHcTBO Ha 11Ba
B3aMMOIPOHHUKAIONIMX KaHajla JJIsl CO3/IaHus OOJIBIIOTO
OTHOIIEHU TUIOMAAN MOBEPXHOCTH K 00beMy. TPMS
BCTPEYAIOTCS B IIPUPOJIE, HAIIPUMED, B OMOJIOTHYECKUX
MeMOpaHax, TOPHBIX KPHCTAJUIaX W CONOJMMEPHBIX
(hazax B Ka4eCTBE MEKMATEPUABHBIX Pa3AeIUTEIbHBIX
noBepxHocreii. Ha pucynke 1 uzobpaxena TPMS
[IBapma P, sBisromascs 00BEKTOM — JTaHHOTO
UCCJIE0OBaHMUSI.

Pucynok 1. TPMS IIBapua P.

TpI/I)K,I[BI MEpUOANYECKHE MHWHHUMAJIbHBIC
MOBCPXHOCTU MOXHO TOYHO ONUCATH IIpU IMOMOIIN

Philadelphia, USA 302

2 Clarivate
AnalytiCS indexed



ISRA (India) =6.317  SIS(USA)  =0912  ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor: G e australia) =0564  ESJI(KZ)  =8771 1Bl (india) = 4.260
JIF =1500  SJIF (Morocco)=7.184  OAJI (USA)  =0.350

Tpuronomerpuueckux ¢ynkuuit Buga (X, y,z)=c.
Jus  omumcanuss TPMS IllBapma P mpumensiercs
crnenyrornas GyHKIIHS:
cos(x) +cos(y)+cos(z)=0. (1)
BaxxHO OTMETHTBH, YTO 00JaJalONIUEe BBICOKOI
npoyHocTbio TPMS-marepuanbl HaxXoIsIT IIHPOKOE
pacmpoctpaneHue B chepax wmeaunuHbl [16-19],
MammuHocTpoeHus [20], KOHCTPYHPOBaHUS PA3TUIHOTO
00opymoBaHUs [21], LIYMOU3OJISILIUHA [22]
a’pokocmuueckod ortpacau  [23,24] u T1.a. Ha
CeTrOJHSIIHUHN JICHb CYLIECTBYET OOJBIIOE KOJINYECTBO
UCCJICJOBAaHNUH, TIOCBSIIEHHBIX HM3YYEHUIO CBOWCTB
TPMS [24-31]. Opmako, MalOW3y4YEHHBIM SIBIIICTCS
BIMSHHUE BO3/yXa, 3aIlONHSIOMIETO ITOJIOCTH BHYTPH

TPMS pemerky, Ha TEmIONPOBOAHOCTH TPMS-
MaTepUaJoB.

B pamkxax gaHHOW  pabOTBI  NPOBOAWTCS
uccnenoBanus Temnonposognoctu TPMS-marepuana,
pemeTka xKotoporo ocHoBana Ha TPMS IlIBapma P ¢
Y4ETOM TEIIONPOBOAHOCTH BO3[1yXa, 3allOJHSIOIErO
nosioctd BHyTpH TPMS pemeTku.

TeopeTnueckasi 4acTb

Uccnenyemass TPMS IllBapuma P ob6mamaer
KyOudeckoit cummerpueir [32]. B cBmu ¢ otEM
nopuctbiii marepuan ¢ TPMS Tomosorueir Oyner
COCTOSITh W3 HUACGHTUYHBIX M  MOCIEA0BaTENbHO
COeIMHEHHBIX B HampaBleHusx oceit OX, OY, OZ
JIIEMEHTAPHBIX A4YeeK (puc. 2).

Pucynok 2. I'eometpusi 31ementapnoii sueiiku TPMS IIBapua P

N3o0paxkeHHass Ha pPUCYHKE 2 3JIEMEHTapHas
syeiika obnamaer JIBYMSI XapaKTePHBIMH
TeOMETPUYCCKUMH apaMeTpaMu: a — JyIMHa pebpa
Ky0a; O — romuuHa creHkn TPMS.

CormacHo 3akoHy Dypbe, TEIUIONPOBOTHOCTH B

paccMaTpuBaeMoii reoMeTpUH onpeeNseTcs
Cley oM 00pa3oM
ga
== 2
ATS

Ha rpaHgax Ky6a HAKJIaJAbIBAOTCA TI'pPaHUYHBIC

ycrosus mepsoro poma T, =0°C u T,=100°C.

VunTbIBas IPaHUYHBIC YCIOBUS H S = a2 BHIPAXKCHHS

(2) mpumer Bux:
A= 9 . €)]

(T;-Ta

Jliist onpeneneHus TemIONPOBOIHOCTU STYEHKH T10
dhopmyne (3) HEOOXOAMMO 3HATH 3HAYCHUE TEILIOBOTO
moroka (. JlaHHOe 3HAYeHHWE OMPEACIIOCh C
HCTOJIb30BAHUEM YUCICHHOT'O PEIICHHS TAHHOM 3a/1auu

B Moxyie Steady-State Thermal nporpammuoro
komruiekca ANSYS.
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CeTka Iuisl pemreHusl 3alaqd METOJIOM KOHCYHBIX
3JIEMEHTOB M300pakeHa Ha pUC. 3 U COCTOUT U3 1,5 MITH.
3IIEMEHTOB.

Pucynok 3. CeTka 1J1 pelieHUs 3aJa4H MeTO0M KOHEYHBIX 3JIEMEHTOB

B kadectBe HCXOIHBIX MAaTEepHANOB OBIIH
BBIOpaHbl ANTIOMHUHHMH C TerionpoBoaHocThio 202,4
Bm/m*C u Bo3nyx — 0,0242 Bm/m°C.

IIpu pemenun 3amauu TEIIONPOBOJHOCTH B
SJIEMEHTAPHOM sueiike OBbLIM HPUHATHI CIEIYIOIUE
JIOMYIIECHHS:

1. Ha Bcex rpansx ky0a, rne He aeictyer ['Y 1
pofa, TermI00OMeH OTCYTCTBYET.

2. TemnooOMeH KOHBEKIMEH W U3IIyYeHUEM
OTCYTCTBYET.

Pe3yabTartsl

Ilpy peuieHnd 3amayd  TEIJIONPOBOAHOCTH B
TPMS-marepuane mpu momornu mMomynst Steady-State
Thermal mporpammuoro komruiekca ANSYS Obuin
MOJTyYeHbI 3HAYCHHS TEIUIOBOTO TOTOKa (| B CEUYCHUH

3JIEMEHTapHOU STUEHKU pu
TEOMETPUYECKUX napaMeTpax.
BBIYMCIICHUH IPeACTaBIeHbI B Tabnume 1.

Pa3IMYHBIX
PesynbraTs!

Taéamma 1.
JnmHa pebpa kyba a , m TonmuAaa cCTeHKH SYCHKN o .M Inornocrs Te;H(/)B(Z)FO floToKa q !
m/m
0,01 0,0004 137570
0,01 0,0006 212430

IMpn nmomomm ¢opmyner (3) Obla ompeneneHa
TEIUIONPOBOJHOCTh 3IeMeHTapHoU sueliku IlIBapma P
IPpU  Pa3IUYHBIX  TEOMETPUYECKHUX  IapaMeTpax.

PesynbTaThl pacuera n300pakeHbl Ha rpauKe HA PHC.
4.
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= 40
=
=
=1 35
g
=30
w2
=S
A& %o
5 &
% 20
g 15
=
=]
= 10
= 0.4 0.5 0.6 0.7 0.8 0.9 1

TomrmMHa CTEHKH TUSHKH 6, MM

— TenmonpoBOAHOCTH PEMIETKH De3 yUeTa BO3IyXa

=== TGHJIOHI)OBOI[HOCTI) TIOPHCTOTO MaTepHaIa © VUCTOM TCIUIOIMPOBOIHOCTH

BO3Jyxa

Pucynok 4. I'padux 3aBucumocT Temaonposoanoctu TPMS-marepuajia oT TOJMMIMHBI CTEHKH SYeiKH

W3 rpajduka BUAHO, YTO  3aBHCHUMOCTb
TEIUIONPOBOAHOCTH OT TOJNILUHBI SYEHKU HMEeT
JUHEHHBIH XapakTep NpU HEU3MEHHOH JuinHe pedpa
KyOa. TeruronpoBOJHOCTE MOPUCTOrO MaTepHajia C
y4eToM TEIUIONPOBOIHOCTH BO3/IyXa
npubau3uTensHo Ha 1,1% BhIIIEe TEIIONPOBOAHOCTH
pemeTky 0e3 Bo3ayXa.

3aki04ueHHe

B mHacrosmem wucciaenoBaHWM ObUT  W3YYeH
MOPHCTHIN MaTepual ¢ yIopsA0uYeHHOW CTPYKTYpOH,
ocHoBaHHoi Ha TPMS IllBapua P. B xone pabots
OLIEHUBAIOCH BIIMSTHHE BO31yXa Ha
TEIIONPOBOAHOCTh TPMS pemieTky U3roToBJICHHON

U3 aMOMHHUS. Bl monmydeH rpadk 3aBUCHMOCTH
TerIonpoBogHocTd 1 PMS-MaTepuana OT TOJIIUHE
CTEHKH SUeHKH, KOTOpas HM3MEHsUIach B JMAaNa3oHe
0.4 <9 <1 mm npu NOCTOSHHOW mHHE pedpa KybOa
a=10 mm. V3 aHanu3a mojay4eHHBIX 3aBHCUMOCTEH
MOXHO  3aKIIOYHTh, 4YTO  TEIUIONPOBOAHOCTD
OKa3bIBaeT HE3HAYMTEIILHOE BIIHSIHUE
(npubmusurensno  1%) wa TPMS  pemerky,
M3rOTOBJICHHYIO M3 amoMuHus. OJHAKO OYEBHIHO,
YTO TPH  HWCCICAOBAaHWUM  BIWSHAA  BO3IyXa
HEOOXOMUMO TaKKE€ YYUTHIBATh KOHBCKTHBHBIM
MEepeHOC TeIia B MEKIOPOBOM MPOCTPAHCTBE, YTO
OyIeT SIBISTHCS LIETbI0 JaTbHEHIINX UCCIeT0BaHNH.

Hcceneoosanue  evinoaneno 3a  cuem epauma  Poccutickoeo  nayunoeo ¢gonoa Ne  21-79-00047,

https://rscf.ru/project/21-79-00047/.
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BBICTABKA ITPUHIIMIIOB MEXJIYHAPOJJHOM 'APMOHWM B MY3ESIX TOPOJIA TAIIIKEHTA

Annomayusn: B dannoii cmambe anAnUZUPYEMcs UCMOPUS, DelUSUOZHOE U XYOOICECMBEHHOE 3HAUeHue, d
mMaKice MexHUKa 0OpabomKU UKOH, KAPMUH U NPOU36EOeHUl RPUKIAOH020 UCKYCCIBA PA3HBIX HAYUOHAILHOCHEL,
NPeOCMABLeHHbIX 68 KDYRHBIX 8bICMABOUHLIX 3a1ax U domax myzeeé Tawkenma. Taxoice uepes HUX npedcmasienvl
Memoobl OYX08HO20 8030€UCMBUSL HA AYOUMOPUIO.

Knrouessle cnosa: xonnekyus, uKona, 2pagura, Kapmuna, XyO0HCHUK, HCUBONUCL, NPAKMULECKOe UCKYCCMEBO,
UCn06e0b, OPeaHU3aAYUsL, IKCKYPCUSL.

BBenenue [Ipe3unenta, nocranoBieHuit Kabmaera MUHUCTPOB.

C 1peBHUX BpeMEH IIPEACTaBUTEIH pa3HBIX B 2021 ronmy mpunsTta HOBas pemakuusa 3akoHa «O
HAaIlMOHAIBHOCTEH, HApOAOB M KOH(ECCHH >KUBYT B cB00O/IE COBECTH M PEIMTHO3HBIX OpraHu3ausx» [1,
MHpE APYT C JPYroM M CBOOOJHO COBEpIIAIOT CBOM c.1-15].
pEeNUruo3HbIe MOJUTBBI M 00psimel. CeromHs B ITpy MOATOTOBKE 3THX IMPAaBOBBIX TOKyMEHTOB
V30ekucrane JEeUCTBYIOT OpraHu3anuy, YUUTHIBAJIMCH NCTOPUYECKH CIIOKUBIIKECS B Hamei
NpUHAUISKANe K 16 penurnosHsM KoHdpeccusM. B CTpaHe  Tpaauluy, OObYal W  IIGHHOCTH,
HacTosIIee BpeMs Halle MPaBHTEIBCTBO MPOBOIUT MEKIyHApOIHBIE HOPMBI W TpeOOBaHUS B 3ITOM
MOJIUTUKY Pa3yMHON PEIMIHO3HOW TEpIHUMOCTH. 3a HampaBJIeHUH, Ipex/e Bcero BeeoOmmas nexmaparius
MOCJIEAHNE TO/IBI B HAIlIEH cTpaHe MpHHATO okoio 100 paB  d4eloBeKa, MEeXIyHapomHBIH  MakT o
HOPMAaTUBHO-NIPABOBBIX JOKYMEHTOB M  B@KHBIX TPaXJAaHCKUX M TIOJIMTHYECKUX IIpaBaxX, a TaKxke
pemiernii B cepe  MEKHAIMOHAIBHBIX U Komuretom OOH mo  mpaBam  4YenoBeka,
penuruo3Hsix oTHowmweHu. Eciu B 1991-2017 rogax Ge3zomacHocTH M coTpynHu4YecTBY B EBpome Obum
Obuto  mpuHATO 14  TPaBOBBIX  JIOKYMEHTOB, YUTCHbl ~ OCHOBHBIE MpaBWjia M  NPHHIMIIbI,
OTHOCSIIIUXCSL K JAaHHOW cdepe, TO 3a HCTEKIIUH NPEIOKEHUST W PEKOMEHJAlMM, IpU3HAaHHBIC B
nepuox mocie 2017 roma peanmsoBano Gonee 40 JIOKYMEHTaxX TaKMX MEXIyHapOIHbIX OpraHU3alui,

IIPpaBOBBIX JOKYMEHTOB, YKa30B U ITOCTAaHOBJICHUH
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Kak BIOpo JeMOKpaTM4eCKUX HHCTUTYTOB M IpaB KOMMyHHMKanuu. My3eii ¢ ero IEeHHOCTHBIMU
YCJIOBCKA OpraHu3aluu. OpUCHTHPAMHU — NPOTHUBOIIOJIOKHOCTD HpO(baHHOCTI/I,
DTO TaKKe HAXOOUT OTPAKEHHE B pedopmax, o0namaeT  BO3MOKHOCTSAMH  CTPYKTypPHUPOBAaTh
NpPOBOAMMEIX B BO Bcex cdepax. B uacTHOCTH, KYJIbTYPHOE IIPOCTPAHCTBO B MOJb3Y PEATHHBIX
HpI/IMepOM 6OHI)IHOFO BHUMAaHUsI, yﬂeﬂﬂeMOFO HeHHOCTeI;‘I, HO HC BCCraa 3TU BO3MOXHOCTHU
[Ipe3uaeHTOM W [PABUTEIbCTBOM  CTPaHBbI UCHONb3yeT B MOJHOM  Mepe, paboras B

06mequOBequKI/IM 3ajgavyam, ONpeaACJICHHBIM B Tpa[[I/IL[I/IOHHOﬁ METOAO0JIOTHUH.

MEXTyHapPOIHBIX TOKyMeHTax [2, ¢.50-57].
[Mponenana Gonplrast paboTa IO COXPaHEHHIO U
M3YYCHHUIO KYJIBTYPHOTO HACJEAus, IOBEACHHIO €ro

JI0 BceoO1Iero CBEJICHUS, MOBBIIIEHUIO
TYPUCTUYECKOU IIPUBJIEKATEIBHOCTH Halen
pecnyonuku. B wacTtHOcTH, peanmm3anus IUTaHA
pacliMpeHuss M PasBUTHA  MEXAyHapOIHOIO

COTPYIHUYECTBA B 00JIACTH MY3€€B, YCTAHOBICHHOTO
MIOCTaHOBJICHUEM [Ipesunenra PecrryOnukn
V36ekuctan NePQ-261 ot 27 mas 2022 rona, u Ha
3TOM OCHOBE, NOAHATH Ha HOBBIH YypOBEHb
CIIOKUBILIMECS OTHOIIGHHS C MYy3€sIMH MHpa —
TpeboBaHue ceroausmHero aus [3, c.1-10].

OmauM  ©u3  (akTOpoB,  ONpENENSIOIIUX
aKTyallbHOCTb ~ M3YYEHHS  pOJIM  MY3€EB B
COBPEMEHHOM OO0IIIECTBE, SBISETCS TO, YTO, HECMOTPS
Ha KapJUHAIbHbIE W3MEHEHUS] COLMOKYJIbTYpPHOM
cutyauun B Havyale XX u XXI BekoB, Myseil

MPOAOIIKAET CBOIO MIPOCBETUTEINIBCKYIO
nearenbHocTb. OCHOBHOM — TEMOW — IPOEKTOB,
pa3pabarbiBaeMbIX B MIPOCBETUTENBCKOM
JEATENPHOCTH ~ MY3€EB,  SBISIFOTCS  IIPOOIEMBI
COLIMOKYIBTYPHOM afaNTalluy JETeH U MOJPOCTKOB B
COBPEMEHHOM MOJTUKYJIBTY PHOM oOriecTBe,
npoOJIeMBl  3THHYECKOM M MEXKYJIbTypHOH

TOJIEPAaHTHOCTU. BbICTaBOYHAs KOHLEMIHUS My3esi
HAaBOJWT BAC HAa Ty WJIM MHYIO HICIO0, U B TO )K€ BpEeMs
Oeper Ha ce0st OTBETCTBEHHOCTb 32 YTOUHEHHE UIeH U
UX  COIVIaCOBaHWE HAa  OCHOBE  KOHKPETHOH
nHpOpManuy.

WBan I'puHBKO, KaHAMIAT UCTOPUYECKUX HAYK,
KyJBTYPOJIOT, CYHTAET, YTO MY3€H — 3TO MECTO, TIe
tdopmupyercsi KynbTypHass namsTh ooOmectBa. C
nosiiieHHeM MHTepHeTa nHQOpMarmoHHasT (QpyHKIHS
My3es yMepia. OTO JODKHO OBITh IIPH3HAHO.

Ceronust My3eu JIOJKHBI BBINOJHATH
COIMOKYJIbTYPHYIO bYHKIHIO: paborath c
HACEJCHHEM, HWHTEPIPETHPOBaTh W  COOHMpaTh
HHOPMAIIMIO, CTAHOBUTHCS MECTOM BCTPEUH H
KyJnbTypHOTO oOmenus [7, c¢.1-5]. B »stom
HAMpaBICHUH  JICHCTBYIOT  BEAYIHE  MHPOBBIC

BBICTaBOUHBbIE KOMIUIEKCHl. Iloka MBI mpojomkaeM
OTHOCHTBCS K My3€I0 KaK K CTapoMy 1 OecIIoNe3HOMY,
MBI BCE €IE OTCTaEM B 3TOM BOIIPOCE.

CoBpeMeHHBIH HOTpeOHTEND KyJIbTYPBI
3a4acTyl0 NPUHAMACT XOPOWIO  PacKpy4YECHHBIN
BbIOOp. «ToTanbHass mpodaHalys — BOT BIOJNHE

peaJIbHBI BEKTOP pa3BUTUSA KyJIbTypb». BMmecte ¢
T€M HUHAYCTpUsl KyJbTYphl C €€ JOCTHXCHHUIMHU U
U3IEPKKAMH  JEMOHCTPHUPYET MOOWIIBHBINA  OIBIT
AKTHBHBIX CTPATETUH BHEAPEHUS JIIOOOT0 MPOIYKTa, a
TaKXeC JEMOKpPATU3M, HeﬁCTBeHHBIe METOBI

Cerogas My3ed (akTH9ecKd CTal OJHUM W3
Cpe/ICTB MaccoBOoW uWHQpopMmanuu. Mysen HMEIoT
BO3MOXXHOCTDb BJIMATH Ha HAIIUOHAJIBHYIO IMOJIMTUKY,
CTaHOBSICh HHCTPYMEHTOM OECIIPHCTPACTHOHN BJIACTH,
TO ecTh (POPMUPYS HOBBIE KYJIbTYPHBIE 00pa3bl yepes
KyJIbTypy U 00pa3oBaHHE.

Ceronmust B Y30eKkHcTaHe HECKOJIBKO HCYE3JI0
nosepre kK CMU. Ho My3en no-Tipe)kHeMy OCTaroTCs
OMHMMH W3 CaMblX HAJEXKHBIX YUpeXIeHUH. Y
OONBIIMHCTBA JIOZEH €eCTh HJes, YTO AacCOLMAIIHS
MIPE/CTABISIET coboii JydIme TIPUMEPBI,
BBbIJIEpKaBIIIME HCIBITAHHE BpeMEHeM. JTO IpaBja,
YTO My3eH 00paImaroTcs K IponuIoMy u GOpPMHPYIOT
KOJUIEKTHBHYIO aMsiTh. MIHOT 1, naxe He coOMpasich,
OHH CO3JIaI0T 00pa3bl, 0OBEIUHSIONINE COOOIIECTBA.
B Hacrosimiee Bpemsi My3en Y30eKHCTaHa W ropoja
TamkeHTa MPaKTUYECKU HE UCIIONIB3YIOT 3TOT Pecypc
Uit paboTel 1Mo (OPMUPOBAHUIO HAIIMOHAIBLHOM
WICHTUYHOCTH, HO MOIJHM OBl HCHOJNB30BAaTh €ro
IeJICHATIPaBJICHHO.

My3ell [0KEeH IO0Ka3aTh BHYTPEHHIOI CBS3b
Bcex KybpTyp. Hampumep, Tak paboTaeTt KpymHeHImii
Mys3eil EBponel bpannu, pacnonoxenHssiii B [Tapuke.
OTOT My3e# MOCBSIICH HCTOPUHA MUPOBON KYJIBTYPHI.
On ortoOpakaeT TPaAWIMOHHOE HCKYCCTBO Pa3HBIX
Hapoa0B, '-{TO6I)I IMMOCETUTCIIb MOT' YBHUJICTH, KakK
CBsI3aHBI BCce KynbTypbl. Korzma momu BXOAAT B 3TOT
My3€i, OHM IOHUMAIOT, YTO BCE HApOJbl UMEIT
ofmue KyJabTypHBIE W HCTOpPHUYECKHE KOpHHU. Tak
JIIOTU COMMKAIOTCSL. Myseit ¢dbopmupyet
TOJEPAHTHOCTh K IPYTMM KyJbTypaM M JIIOAAM HE
HETOCPEJCTBEHHO, a  4Yepe3  XYyJ0)KeCTBEHHO-
scTeTuueckoe Bocmpustue [7, c. 2-5].

TenneHnys pa3BUBaeTCs, KOTAa B aHIJIO-
CaKCOHCKOM  TpaAMLUU  CO3JAI0TCA  KpPYIHBIE
MYy3€HHBIC KOMIUIEKCHI, OTPaXKaIOIINe KYIbTypy BCEX
HapoJoB crpanbl. Hampumep, B HoBoil 3emanmuu
6ombii0it My3eitHsiii komiuiekce The Papa cocrout u3
JByx yacteil. I[lepBas yacTb nocBsLIEHA AaHTJTUHACKUM
mocejieHIaM, a BTopas - Maopu. Mysell sBiseTCs
CHMBOJIMYECKIM MPU3HAHUEM HAIMYHS B CTPAHE IBYX
OOJIBIINX 3THOCOB, COBMECTHO IPOXKHMBAIOIIUX U
UMEIOIINX OOIIYI0 HCTOPHIO.

B Kanaze ects My3eil nuBuiu3anuii, B KOTOpOM
MPEACTABIIEHBI KYJIbTYPbl KOPEHHBIX HAPOJOB U BCEX
MIOCENICHIIEB. Y KaX/IOH ANACIIOPBI €CTh CBOE MECTO B
UCTOPUM  CTpaHBl. JTO  XOpOIIME  IpPUMEpHI
(opMupoBaHHS ~ TPAKIAHCKOH  HMACHTHYHOCTH.
OTtpagHo, 4TO MONOOHBIE NMPOEKTHI PEATU3YIOTCS B
9KCTIO3UNUAX My3€eB Y30eKnucTaHa.

Ecnu Oparts npumep mMy3seeB ropona TamkeHra,
TO AKCIO3UIMH [ 0CyAapcTBEHHOTO My3esl HCTOPHH
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VY36ekncraHa B OCHOBHOM OTPaXarOT IPOIECCHI
HaIOHAJIbHO-UCTOPUYECKOrO CTaHOBJICHMUSL.
OKCKypcuss 1O My3€l0 HadMHaeTcs C KapTel
V30ekncraHa, Ha KOTOPOH 5 TeppUTOPHAIBHO
IpaHMYAIlMX  CTpaH HA4YMHAIOTCSI C  TEKCTOB
IPY>KeCTBEHHBIX OTHOIIeHWH ¢ HuUMH [§, c.1-5]. B
paMKax 5KCIO3UIMU ObUIa OPraHn30BaHa 3KCKYpCHs,
IpomaraHaAupyoomas WA  eIUHCTBA  00mHUX
UCTOPUYECKHX KOpHEHl denoBedecTBa. 37e€ch Ha
MTOCETUTENST BO3ACHCTBYIOT HE HANpsMYyIO, a uepes
OKCIIOHATBl O  MEXHAIMOHAIbHOW  Ipyxk0e U
PENMTUO3HOU TOJIEPAHTHOCTH.

B cBomx Oymymmx wucciaenoBaHusx Mysei
TaKxKe TUTaHUPYET H3Y4YHTh pasBuTHE
MHHOBALMOHHOTO My3elHoro komekca XXI Beka.
locynapcTBeHHBIH My3el wucTopum Y30ekncraHa
CIY>)KUT  TJaBHBIM  HCTOYHHKOM  YKpEIUICHHS
CaMOCO3HAHUs JIOJCH, 3HAHWH, OTPAXKAIOUIMX BCE
JIOCTIDKEHUSI ~ UCTOPUYECKON — IUBHIM3AIMM B
pa3BUTHH YeJI0BeUeCTBA Ha TEPPUTOPUH
Y30ekucraHa Ha OCHOBE MaTepHaIbHBIX 00BEKTOB.

C 15 okta6ps mo 15 ngexabps 2018 roma mon
nesu3oM «OIHO MEcTO, OfHa J0pora», B LENAX
pa3BUTHUSl KYJIBTYPHOIO OOMEHa M COTpYJHHYECTBa
MEXIy CTpaHaMH M PETHOHAMH, B COTPYAHHUYECTBE C
l'ocynapcTBeHHBIM My3€eM HCTOpUM Y30eKucTaHa U
[Tanxaiickum  My3eeM HaponHoro  Kwuralickoil
PeciyOnmkun u  llanxailickoro My3est Hayku U
TEXHHUKH, OpPraHN30BaHa BbICTaBKa «CHHMI 1 OembIit
— cumBon Benunuusa Bemukoro IllenkoBoro mytu». Ha
BBICTaBKe OBLIIO MpejcTaBieHo 0osee 70 yHUKaTbHBIX
npeaMeToB kutaiickoro dapdopa XII-XX Bekos.[14,

c. 2-4].
B oskcno3unum  ['ocynapcTBeHHOro  Myses
UCKycCTB  VY30ekucraHa  Hauboinee  HIMPOKO

MIPEACTaBICHBl UIEH MEKHAIMOHAILHOW JPYXKObI U
PEIMTHO3HON ToNepaHTHOCTH. B Hacrosimiee Bpems
KOJUIeKIMsT My3es HacuuTbiBaeT Oonee 100 000
9KCITIOHATOB, coOpaHHBIX 1O 5  pa3HbIM
HampaBJiIcHUAM: Y30ekucran, Poccus, 3amagHas
EBpona n 3apy0exHOE BOCTOYHOE IPHUKIATHOE H
JIEKOpaTHBHO-TIPUKJIaIHOE  McKyccTBO -  Kopes,
Kuraii, SAnonnsa, Uanus, GmpMaHCcKoe UCKYCCTBO [9,
c. 1-3]. B My3ee ecTh OTHCNBHBIC 3abl HMCKYCCTBA
Ka&XJOro TrocynapcrBa, TIle Yy 3purelieid Oyner
BO3MOXKHOCTDb ITO3HAKOMUTBHCA C TPAOUIMAMH U

LEHHOCTSIMM ~ HapojoB.  Taxke  TOCpeAICTBOM
BBICTaBKH KapTHH XYHO0KHUKOB pyccKoi
HallMOHAIBHOCTH, JKMBIIMX M  paboTaBmIUX B

Y36ekucrane, OyayT emie OOJbIIe YKPEIUIATHCS Y35
o011euesIoBeYecKux eHHoCTe! u Apy>x0bl. LleHHocTH

BEPOTEPIUMOCTH  0as3upyroTcs Ha  OyamauicKux
CTaTysX, HKOHAX pyccKoro HCKYCCTBA,
H300pa3UTEIbHO-MPAKTHYCCKIX MPOU3BEACHUSIX

HCKYCCTBA HA PEIUTHO3HYIO TEMATHKY.

B uentpe TamkeHra, 3a >KWJIbBIMH JOMaMH U
TOPTOBBIMH LIEHTPAMH, HEJAJIEKO OT IIYMHOH JOPOTH,
HaXOJUTCsl My3€ll, MOCBAIIEHHBIA OJHOM M3 CambIX
M3BECTHBIX JKCHINWH Y30ekucTana - TamapaxaHyM.

HMmeneM »TOro BEJNMKOM MEBUIBI U TAHIOBIIULIBI
Ha3BaH JIOM-My3€l, TJi¢ OHAa IPOXKHUIIA IOCICIHUC
ronbl cBoel xxu3Hu. B 30 et Tamapaxanywm siBJIsIeTCS
CONMMCTKON Y30eKCKoi (QUIapMOHHHM ¥ AaKTUBHO
yyacTByeT B  peOpMHpOBaHMH  y30EKCKOTo
HapoaHoro TaHna. OJHaKO BCEMHUPHYIO H3BECTHOCTD
ee KOJUIEKIIMU ITPUHECIIH TaHIbl HapoaoB Mupa. OHa
MOTJIa BBIYYUTH HHOCTPAHHBIE HAPOJHBIC TECHU H
TaHIBI 32 HECKOJNBKO JHei. bBmaromaps ee
BBICTYIUICHHSIM B Pa3HBIX CTpaHaX, CErOJHs B My3ee
TamapaxaHyM MpeJcTaBICHA KOJUICKIUS HapOIHBIX
KOCTIOMOB, CpeIu KOTOPBIX CJIaBSHCKas OJAEXKJa,
KATaliCKue W APYTHe a3uaTCKue KOCTIOMBI M JIaXKe
CTHIICTCKHUEC KOCTIOMBI. JTH MPEIMETHl  TaKKe
BBI3BIBAIOT Yy TYPHUCTOB UYBCTBO YBOXCHUS W
TOPIOCTH 3a CBOHM HAPOJ.

Jom-my3zeii Cepress boponnna HaxoauTcs B
Mup30-YayroekckoMm paiioHe CTOJUIBL. ITOT My3eit
MOCBAIIIEH TMaMATH pycckoro mucarens Cepres
Boponuna, »xuBmero B cepenuHe XX BeKa U
HanucaBmero B 1950-1974 romax psig KpyIHBIX
J)KaHpOB ~ HCTOpMYecKoM  mpo3bl.  J[Ba  3ama
JUTEPATypHOU 9SKCIO3WIIMKA My3es OXBaTHIBAIOT
OCHOBHBIE JTallbl )KU3HH U TBOpYECTBA mucarelisi. B
MIEPBOM 3alle COOpaHBl BOCIIOMHUHAHHS O JIETCTBE H
toHoctu Cepres boponuna. 13 pucyHkoB, muceM H
JIOKYMEHTOB MOYKHO MTOHSATE, 49TO 3TO
CBHUJICTEIBCTBYET O TOM, YTO HHTEpEchl OyIyllero
nucarens copMmupoBanuck paHo. Bo Bropom 3aie
HEIb3s1 He 3aMETHTh 3KCIO3UIIHIO, PACCKA3BIBAIOIIYTO
o nesitenbHOCTH Ceprest Bopoauna ¢ 1930-x rogoB 10
MOCJIEAHUX JAHEN €ro )KU3HU. B MeMopuanbHON yacTu
My3es COXPaHWIMCh IIpeIAMEThl OblTa IHcaTes.
Bubnnoreka, odoramiennas 6oiee yem 10 000 kaur, n
KapTUHBI, BHUCSIIME HA CTEHAX, IOJAPCHHBIC
JPY3bAMU-XYJOXKHUKAMH, JOOABISIOT CBOCOOPa3HbII
yioT. B TBOpUEeCKOI KOMHATE MMHCATENS JISKAT CTOIKU
Oymar u cemeiinbie GoTorpadum.

OnsIT paboOTHl Y30EKCKHUX MYy3eeB MOCIETHETO
JIeCATUIETUS oKasal MEePCIICKTUBHOCTD
CIIOHCOPCTBA M 3aMHTEPECOBAaHHOCTh B HEM OW3HEC-
cTpykTyp. [lommepxkka KyJNbTypel CO CTOPOHBI
OnM3Heca SABIAETCS IIOJIE3HOH HE TONBKO It 62
KYJIBTYPBI, HO ¥ i1 0OOIIecTBa U IJIs caMoro Om3Heca,
JEMOHCTPHPYIOUIETO  TakMM  0o0pa3oM  CBOIO
COLIMANEHYI0 OTBETCTBEHHOCTh. Takas MoIuep)kKa
MOJKET OBITh OSCKOPBICTHOM (MEIEHATCTBO) WIIM OHA
MOJKET TIPEAIoNaraTh OIpPEICIICHHBIC HEeMPSIMBIC
BBITOJIbI JUISL YACTHBIX MPEANPUITUN (CIIOHCOPCTRO).
K umcny HenmpsMBIX BBITOXI Ul YaCTHOTO OW3HEca
OTHOCATCS ~ peKIaMa  MPEINpUSTHS  CIIOHCOpa,
yIIydIIeHne €ro pemyTalud, HMHDKA, pPa3BHTHE
KpPYro30pa u TBOPUYECKOTO MOTEHITHANa COTPYIHUKOB
U T.1.

VY30ekicTaH HAKONWJI  YHUKAIBHBIA  OTBIT
HAJIQXKUBAHUS MEXIYHAPOJHBIX OTHOMmCHUU. [lpu
9TOM COOFOAJICS IPUHITUI JOCTH)KEHHUS BCEOOIIETo
CJIMHCTBA BCEX HAIIMOHATBHOCTEW B CTpaHe, HE
OTPaHMYMBAACH  pealM3anyedl  HalMOHAJIBHOTO
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Introduction involving these equations is accompanied by

Among the most extensive ways to investigate complicated  mathematical  calculations  and
chemical, physical, economic, biological, and social computations. This process can be simplified by
phenomena through mathematical methods is to computer mathematical systems (CMS). Given the
model them with differential equations and their advantages that CMSs have, the development of
systems. The most ordinary models of phenomena and mathematical products in symbolic computation
processes can be described by common differential systems is the most a reasonable method for the
equations and indeed by their more narrow class, the solution of linear differential equations for their
linear differential equations. These equations have consequent application.
remarkable properties that greatly simplify the process It is well known from the differential equation
of constructing and investigating solutions [1]. At the theory that a linear differential equation has the
same time, as the order of a differential equation following form:

increases, different problem solving procedure

Y + P )Y + p, ()Y L+ p L (YR, ()Y =F(X) . (1.1)

where Po(X), P, (X, B, () are coefficients, () where x = x.. X (@), Yo Yyrmr Y are any
are continuous functions in the interval (a,b)has a given numbers. This singular solution is defined and
single solution satisfying the original terms: Nis differentiable in (a,b). (1.1) has no special

solutions. A partial solution is any solution to (1.1) [2].
Taking f(x)=0 in (a,b)the equation (1.1)is
homogeneous:

Y=Yo,¥'= Yo,y =y
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Y+ Y + p, (Y .+ P ()Y+P, ()Y =0 12)

that the

Y1: Y2+ Yn is a solving equation (L.2)the theorem is
true [2]:

Assuming each of functions

i Y,
A Y;

W (Y1, Voo Vo) =| ?
y(nfl)

If n solutions of equation (1.2) are defined and
there are linearly independent functions in (a,b),
then their set represents what is called the fundamental
solution system (1.2) in (a,b). In terms of the

fundamental system of solutions, we can formulate it
this way: For a fundamental system of n solutions of
equation (1.2), it is necessary and sufficient that these

a<x<b,|y|<+o,

yl

has the form:

y=Cy, +C,y, +..+C.y,, (L5)

where C,,C,,...,C = const. Moreover, the number

of linearly independent partial solutions of equation
(1.2) cannot be more than N [3]. Moreover, knowing

Vi 4 B (Y + P ()Y,

(n-2)

Y+ p )y + py(X)y,

Significance of the determinant of the system

n
(1.6) is non-zero: det=(-1)2W(Y,, ¥y Y,)-
This means that the determinant of the coefficients
P, (X), P, (X),..., P, (X) is singular [3].

)y Ly

< +400,.

+..

If Y1: Y2 ¥, are linewise independent solvents
of the equation (L.2)with constant coefficients in

(a,b) | then the WronskianW (Y1, Y2 ¥, )of these
solutions in (a,b)is nonzero:

Yn

Vi =0

t3)

solutions are Wronskian W (yl' Yorem yn) be nonzero
at least at a is the only interval point in which the
coefficients of the equation are constant [3].

If the functions Y1: Y2+ ¥Yn constitute the the

basic system of the equation solutions (1.2), then its
general solution in the problem domain:

(1.4)

the fundamental system of solutions of equation (1.3)
it is always possible to construct the homogeneous
linear equation (1.2) itself. To do this, we consider a
system whose relations contain the
p,(x), P, (X),..., P, (X) equation coefficients we are

searching:

y(”’)l‘ < 40

*o

AP (X)Y; + Py (X)Y; =0,

O 4+ p (YD + p, (x)y, "+

+P 4 (X)Y, + P, (XY, =0,

+pn—1(x)y;1 + pn (X)yn :0

Besides, equation (1.2) can be obtained in
another way. For this purpose the equality must be
fulfilled:
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yi oy i W%
ye' oy Y. Yo
.. .|=0 atxe(ab), (17)
oy Yo Y
y(n) y(n_l) y y
which is necessary for the cohesion of system (1.6)
and equation (1.2). Equality (1.7) can be expressed in
the form:
yl y2 yn y
yl y2 yn y‘
.. |=0
YO Yy
(1.8)

Using the decomposition of determinant (1.8) by
column, namely by the elements of the last column,
we obtain the equation. By dividing all the terms of

the last equation by W (y,, Y, ,..., ¥,,) , we obtain the

equation we are looking for [4].

There is also another way of constructing the
(1.2) equation, specifically identifying the equation's
coefficients using its fundamental system of solutions

px) =W Un¥a) g

W(y..Y,)

The equation corresponding to {yl,yz} - the
basic solution system of the equation has the form:

y
W(y17y2)

Let’s compose a differential equation if

{yl =e’y, =efx} is the fundamental system of

"_ W'(Y1'Y2)y,+(

[2]. For example, for a linear homogeneous equation

of order 2:

y'+p(x)y’ +a(x)y=0,

(1.9)

if {yl, yz} is a fundamental system of solutions to the
equation, the coefficients p(x), q(x), are defined as

follows [3]:

o, y1W'(y1,yz)jy:0
Vi W (v, Y,)

Y W y,)
Vi W (v, Y.)

(1.10)

(1.11)

solutions to the equation. We equate the Wronskian of

solutions to zero:

Yi Yo Y € € y
yi v, Y|=0_ g8 —e7 y|=0
" " 4 = X —X "
Yi Y2 Y € &€ y

We calculate the determinant on the left side of
the last equality:

1.2)
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e* e vy 1 1 vy
eX _e—X yf :eX .e—X 1 _1 yl —
e)( e—X y!l 1 1 y”
1 1 1 1
— _1l+3. + /. _12+3 + ”. _13+3 :=2 _2 "
y<>1jy<>1y<>1_ y-2y

Then equate the value of the left and right parts
of equality (1.12):

-2y"+2y=0,
y”—y:O.

—X

—X

=—-e*-e

The last equation is the equation we are looking
for, corresponding to {yl =e",y,=e", the
fundamental system of solutions to the equation

You can also use the (1.10) formulas to find the
coefficients p(x), q(x) of equation(1.9). Let us

sequentially calculate the terms included in
formulae(1.10):

X —X

—et.e" =2

W’(ex,e‘x):o,

Then:

The coefficients p(X), q (X) are substituted in
the equation (1.9):
y'+0-y' +(-1)y =0.
y” _ y — O .
We got the desired equation, which coincides
with the equation made by the formula (1.11).

The general solution of heterogeneous
equation (1.1) is the sum of its partial solution (one)
and the general solution of the corresponding
homogeneous equation (1.2) [4]:

y=y,+Cy,+C,y, +..+C.y,. (1L13)

Yo6oo

C,L(¥)z,+C', (X)z, +...
C,(x)z',+C", (X)Z', +...

where Y11 Y2 Ynis the fundamental system of
solutions of equations (1.2).

To calculate the total solution of the equation
(1.1), e use the Lagrange method, and the overall
equation solution (1.1) has the exact same form as the
general solution of the relevant homogeneous
equation (1.2):

y=Cy,+C,y, +..+C.y,,

but with one condition: arbitrary constants
C,,C,,...,C, in(1.2) are replaced by continuously
differentiable functions from X :

y= Cl(x)yl + Cz(x)yz +ot Cn (X)yn , (1.14)

where the set of functions Y,,Y,,...,y, is some

fundamental system of solutions of equations (1.2). A
system of differential equations is used to determine

C.(x):

+C', (x)z, =0
+C', (x)z',=0

(1.15)

C,(¥)z,"? +C,(x)z,"? +..+C" 0z, =0
C,L(z," P +C, 0z, +..+C", (02, = F(x)
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The system (1.15) is an algebraic linear
inhomogeneous system with respect to the functions

C. (x). From (1.15) we find C, (X):
Ci‘ (X) — Wni (X) f (X)

1.16
W(x) (1.16)

() = Ivvn. (01 ()

where C, = const, X, € (a,b).
We obtain the expression for Y by substituting
the values of functions C; (X)in (1.14):

-3y JECIGLE.

ST

To obtain the solution of the inhomogeneous
equation (1.1), the arbitrary constants must be equal to
zero: C, =C,...=C, =0, then:

=3y, [Wal0T 0

(1.19)
= W (x)

Xo

y=- 1XO W(X)

Writing the private solution of equation (1.20) by
formula (1.19) is as follows:
[Y2f (g

Y. =~ W()

under initial conditions:
Y, =0,y, =0, mpu X = X, .

Let us consider the problem of constructing a
linear homogeneous differential equation Let us
implement the solution in Maple. We enter the data:

restart; y1 == exp (x); y2 == exp (-x);

dyl == diff (y1,x); dy2 = diff (y2, x);
d2yl = diff (y1,x$2); d2y2 = diff (2, x$2);

W= Matrix(3, 3, [y1,y2,y, dyl, dy2, dy,d2yl, d2y2, d2y]);

dx+

Yo 1K) f (X)dx+ Y2j }\//1\/f (X)dX+C1Y1 +C,Y,

In (1.16) W, (x) is the algebraic addition of the
elements of the N row of the determinant W (x), and
Wa (9 F ()

W (x)

the functions of the relation are

continuous in the interval (a,b). [3]
Knowing C; (X) of (1.16) has the form:

C..(i=12,...,n), (1.17)

(1.18)

ZCi Y,
i=1

If we have an inhomogeneous linear equation of
order 2:

(1.20)

f(x),

the general solution by formula (L.18)will be written
as[3]:

y"+p(X)y +q(x)y =

(1.21)

(x)

yl()

: (1.22)
5w W(x )

Let us make up the Wronskian solutions [6]:
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dyl :=¢e*
dy2 := -
d2yl :=¢*
d2y2 := el ™
ex e y
Wi=lex o™ gy
ex e d2y

Let's calculate the determinant and equate it to

zero, thus

d2y=y" dy=y"
DW := simplify(Determinant(W) ); eql == DW= 0;

obtaining an equation, denoting

DW:=-2d2y +2y
eql =-2d2y+2y=0

It is also possible to make a differential equation
in another way, by calculating its coefficients using
the formulas (1.10) [6]:

W1 = Matrix(2,2, [y1,y2,dyl, dy2]);

DW1 := simplify(Determinant( W1));

dDW1 = diff (DW1,x);

p =-dDWI/DWI;

q =-(d2yl/yl) + (dyl*dDWI1)/(y1*DWI);

(=x)

e* e
W1 := ()
e* —e
DW1:=-2
dDW1:=0
p:=0
qg:=-1
eq2 :=d2y-y=0
Comparing the equation in the form of eql and equation if {yl =X,Y, = xz} is the fundamental
€02 we see that it is not necessary to simplify it as in system of solutions of the equation; 2) to find a
eql. general solution of the linear inhomogeneous
. . 1
Let us consider the problem of constructing a . . f(x)==
linear homogeneous differential equation and finding equation, knowing that X- .
a general solution of the corresponding Le: us calculate the Wronskian of solutions
inhomogeneous differential equation by the Lagrange w (X, X ):
method. We need 1) to construct a differential
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Let us proceed to the general solution of the
5 . . h . .
X X inhomogeneous linear differential equation:
W(x,x2)= =2x? —x?=x2 9 2 1
1 2x y”__.y’+_y:_.
2
X X X

Although functions Y; =X, Y, = X2 are linearly
independent at (—o0,+0) , W(X,X2>is zero at
x=0. We calculate the coefficients p(x), q(x)
using the formulas (1.10):

2X 2
P(X)——F——;’
0 1.2x 2
q(x)——; XX X

p(x), q(x) , have discontinuities at the point X =0 .

This is understandable, since W (X, Xz)at the same

point it is equal to zero. The differential equation has
the form:

2
XZ

" !

—y'+—y=0.
X

Let us apply the Lagrange method and write a
general solution to the equation:

y= Cl(x)yl + Cz(x)yz !

where C,(x), C,(x) can be found by solving the

system [4] :
{ ylcl(x)+ y,C, (X)
Y,C1(x)+ ¥,C;(x)

also by formulas:

=0
f

(%)

/)=t (0= a0

CW(YLY,) S W(YLY,)

Let's calculate C,(x)and C,(x) by formulas:

1
X—
' f(x 1 dx 1
G- Tx L =%t
Wy, y,) X X X X
N
' f(x ¥ 1 dx
C, (x)= V1 (x) _ X - —, Cz(x):j—:lnx+C2.
W(yY,) X X X
The general solution is:
Now let's look at the solution of this example in
1 5 Maple. For the first part of the problem, we use the
y= _; +Cy X+ (Inx +C, )X ’ program we made earlier and obtain the equation[7],
2 2 (8l
y=-1+XxC, +x° Inx+x°C,.
2d 2
eql ::——+—y+d2y:0
X X2
Now compare with the result of manual
calculations: the equation is correct. For the second
part of the example, enter the formulas for finding
C,(x) and C,(x) [9],[10] :
ccl = yl*f/DWI; cc2 == y2*fIDWI;
Cll = Int(ccl, x) =int(ccl, x);
C22 := Int(cc2, x) = int(cc2, x);
Philadelphia, USA 318 'a Clarivate

Ana lytics indexed



Y= (CII 4 CI)*yl + (C22 + C2) *y2;

ISRA (India)  =6.317 SIS (USA) =0.912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500 SJIF (Morocco) = 7.184  OAJI (USA)  =10.350
ccl=—
X2
1
cc2 = —
X
1 1
Cll:= | S dx=-—
X X
1
C22 = M dx =In(x)
Here we find a fundamental equation solution
, 2 ., 2 1
Yy —— Y +tZYy=_:
X X X

Y =X izdx+C1 +x? )1(dx+C2 =x(—i+01]+x2(ln(x)+C2)
X

Conclusion
As can be seen, finding the analytical solving a

non-homogeneous linear differential equation by the
Lagrange method is successfully implemented in
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Introduction when it is necessary to solve a system that differs only
Among the main problems of computational in the vector of free terms, we obtain savings in the
linear algebra is finding solutions to systems of linear decomposition operation.  Analogously, when a
algebraic equations. The effectiveness of the solution transposed system needs to be solved after the original
method depends on the structure of the matrix of the system, we can use the previous decomposition and
system. The representation of the matrix of the system only change the order of solving triangular systems by
in the form of multiplicative decompositions, makes it virtue of transposition.[2]
possible to simplify the solution of the system of Let the system of linear algebraic equations have
equations. the form:
Let us consider a method whose basis is the
decomposition of the original matrix of the system Ay X, + Xy + .t ay x, =0,
into the product of triangular matrices or the method
LU - decomposition. Although the algorithms of this Ay Xy + Xy + o+ Ayx, =D, 1)

method are close to those of the Gaussian method, the
sequence of calculations may differ.[1]

In terms of the number of operations required to Ay Xy + X, + .t X, =D,
solve a particular solution system, the Gaussian and
LU decomposition methods do not have much
difference. But most of the calculations when solving

where X;, X,,..., X, - unknowns, &; - coefficients at

with the LU -decomposition method fall on the unknowns, b;,b,,...,b, - free terms, which in matrix
decomposition stage. The other part is related to form has the form:
solving two triangular systems. By virtue of this fact, A-X =B @)
~ .
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an 4, - A, . . -
a. a a The following statement is true for A matrix: if
where A—| & "2 2n |- system matrix, the principal minors of A square matrix are nonzero,
then this matrix has a LU -decomposition
a. a, - a representation:
nl n2 nn A: L U , (3)
bl Xl
B b, - matrix of free terms, ¥ _ X5 | matrix W_here L- I0\_/ver _triangulf_alr matrix, U - upper
triangular matrix with unit diagonal
bn Xn
of unknowns.
l, 0 O 0 1 u, ug Usp
Iy I, O 0 0 1 wuy Uzn
L={ly Iy Iy .. 0] uU=[0 0 1 U,
In—ln—l O 0 O l un—l n
R TR IR 0 0 0 0 1
Moreover, if the elements of L diagonal matrix Solving the first equation of the system (7), we
are non-zero, such decomposition is the only one. The calculate the values of the variables at i =1,n by the
A matrix decomposition is performed in N stages forward formula:
[1]. At each | stage, the Iij elements of the
i-1
subsequent j  column of the matrixL are y,=b > Ly, . (8)
recalculated sequentially according to the formulas k=1
[3I:
j—1 - When solving the second equation of the system
ly =a; =2 Ly i=jn. ) (7), the unknowns X at i =n,1 are found with the
k= backward formula
P 1 n
For the elements of the U, ] - -th row of the X, = _(yi _ Zuikxkj. (9)
matrix U the formulas [3] are used Ui k=i-1
j-1
a; — Z | WUy The described LU -decomposition system can be
u, = k=1 Ji=]j+Ln ®) implemented only if the elements |, # 0 . In addition,
| i the proximity of these elements to zero can lead to a
large loss of accuracy of the calculations. To avoid
Having the representation in the form (3), the this, the solution of the system of eque}tions by the
matrix equation (2) is written as follows: method LU - decomposition must be implemented
with the choice of the largest element |jj modulo .
‘U.-X=B. 6 . . . -
L-U-X=B ©) Therefore, in addition to matrices Land U it is
Denoting the vector of auxiliary variables by necessary to store the matrix of permutations P . The
Y, the matrix equation (6) has the form of the permutation matrix P is obtained from the unit matrix
following system: E by permutation of rows and columns. Then the
matrix A in this case has the form[4]:
L-Y=B @
U.X Y A=P-L-U (10)
[ ]
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Among matrix decompositions, orthogonal ones
that preserve the norm of the vector play a special role.
One of the most important variants of orthogonal
decompositions of A matrix is QR a decomposition
of the form[1]

A=Q-R, (11)

where Q - orthogonal matrix, R - upper triangular
matrix.

By orthogonalizing the matrix columns and then
orthonormalizing them, we construct a QR -
decomposition of the matrix. In the same way,

applying orthogonal transformations, it is possible to
come to this decomposition [1].

Let the columns Q;,8;,...,; &, of the matrix
A= (al, Ay an) be linearly independent.

u11 u12
U < 0 Uy,
0 0

From here we obtain QR -decomposition
A=Q-Rwith orthogonal matrix Q
triangular matrix R =U ™ [3].

The QR-decomposition of the matrix can be
constructed by means of rotations and by means of
reflections [1].

Knowing the QR -decomposition of the matrix
of the system, the matrix equation (2) can be written
in the form:

Q-R-X =B,

and upper

(15)

multiplying equation (15) from the right by QT , we
have:

Q"-Q-R-X=Q"-B, (16)
=
where follows the solution of the system:
R-X:QT-B. 17)

We orthogonalize the system of vectors

a;,a,,...,8, . Then normalize each vector of the

obtained vector system. As a result, we come to an
orthonormalized system of vectors:

0, =Uu,a
0, =Up,a +Uya,

Q, =Uy, a +U, & +..+U_ a (12)

In matrix notation this gives the equality:

Q=AU (13)

Q= (th User Gy )-

matrix, U. upper triangular matrix:

where orthogonal

ul,n—l u1n
u2,n—1 u2n
0 U, 1)

Since the matrix R is triangular, the solution is
obtained by the forward formulas[4].

The solution of systems of linear algebraic
equations using matrix expansions of the system is
greatly simplified in systems of computer
mathematics. These systems have built-in functions
that perform matrix expansions[5].

So let's need to find a solution to a system of
linear equations

10x, +6x, +2X, =8,

6x, —2X; +2X, =2,
3x; +5%, = X3 — X, =2,
SX, +x, —2x; +4X, =1.

We solve the system by the LU -decomposition
method in the Maple system of computer
mathematics. At the first stage of solving the system
we perform LU -decomposition for the matrix of the
system A [5]:

P, L, U := LUDecomposition(A4);
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o0 0rges 2 o
1000l > 1 o o0f|0-2 3 4
0100
PEUS oo 2 -2 1 o]0 0 _% 277
10 5
0001 151
55 0 0 0 —
0 -3 —/ 1
) | 32
Let us distinguish the matrices of this decomposition:
P := LUDecomposition(A, output ='P');
L = LUDecomposition(A, output ='L');
U = LUDecomposition(A, output ='U");
1000
0100
P =
0010
0001
1 0 o0 o]
1
> 1 0 0
L= 3 8
10 5 o
55
-3 =1
0 3 32
10 6 2 0
0 -2 -3 4
32 27
U=l0 0 -— —
5 5
151
0 —_
0 0 )
Let us make sure that the LU -decomposition of
the matrix A is correct[6]:
PLU := PL.U; Equal(A4, PL.U);
106 2 0
51 -2 4
PLU =
35 -1 -1
06 -2 2
true
In the second step, we directly solve the system, Then we have:
the matrix equation of which now has the form: L-U-x=P,, (20)
P-L-U-x=B, (18) Since L is a lower triangular matrix it is
) ) necessary to find P, , such that U - X = P, and:
Multiply (18) by the transpose matrix P :
PT.P.L-U-x=P".B. (19) L-B=P. (21)
L]
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Since (20), (21) is satisfied, and considering that
U - the upper triangular matrix, the solution of the
original system X is found from the equation

U-x=P, .

(22)

PtB =

LPtB

In order to verify the accuracy of the solution,
let us calculate the remainder[7],[8]:

Os := A.x — B;

Os :

oS o o O

In Maple the described step is performed by the
following sequence of operations[7]:
PtB = Multiply( Transpose(P), B);
LPtB = ForwardSubstitute(L, PtB);
x = BackwardSubstitute(U, LPtB);

The solution of the system by OQR-
decomposition is carried out in the computer
mathematics system Maple similarly to the above
mentioned LU -decomposition. At the first stage the
system matrix is QR decomposed [5]:

Q, R := QRDecomposition(A4);
QO := QRDecomposition(A, output ='Q");
R := QRDecomposition(A, output =R");
QR = OR;

Equal(A, QR);
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OR:=
- S /134 L /25058 —2P8_ 3793300 —22 /389372677 -
67 37587 9580197 2578627
S 3w B3 asgss - —P  Fiozz00 —18 3530372677
134 75174 9580197 2578627
3w 25 25058 -2 3103309 - —9  3R0372677 ’
134 75174 9580197 2578627
1 373 64
— 2 =2 /31 — 2
0 57 /25058 TTo3305 V3193399 oo /389372677
[ 40 7 17
V134 J134 = J134 V134
0 - 25058 -—1*2_ 25058 D _ /75058
67 75174 25058
1 6563
—— /31 2222 /3]
0 0 o7 V3193399 - 3193399
0 0 0 2__ 339372677
17077
_ S /134 L /25058 228 /3793309 —20 /389372677 -
67 37587 9580197 2578627
S [T3% =33 [as058 -2 3103399 —10 /330372677
134 75174 9580197 2578627
2= 215 745 110
m V 134 75174 + 25058 —M v 3193399 —m v 389372677
1 373 64
0 o /25058 o0 V3193399 o /389372677
J134 52;1/134 —i%zx/134 —%%I 134
0 - /25058 -—122_ [25058 1 _ /75058
o 67 75174 25058
1 6563
0 0 7 V3193399 - 3193399
0 0 0 2__ /339372677
17077
106 2 0
oR - 51 -2 4
35 -1 -1
06 -2 2
true

At the stage of solving the system, operations are
performed, according to (16), (17), which in Maple is
carried out by a sequence of actions[9],[10]:

QtB := Multiply( Transpose(Q), B); X := BackwardSubstitute(R, QtB);

2 Clarivate
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121
o V134
29
g V25058
OB = 1417
_W v/ 3193399
220
TorecyT V359372677
o117 |
151
10
151
X =
_Ar
151
110
151

As we see, the solution of the system by LU
decomposition and by QR -decomposition coincide.
Noting the advantage of the solution of SLAE LU -
decomposition and QR -decomposition, which is

expressed only in the use of the matrix of B free terms
at the final stage, it is possible to solve SLAE with the
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OTJIMYUTEJLHBIE OCOBEHHOCTH PAJNOKYPHAJTUCTHKHA (HA IPUMEPE Y3BEKCKHUX
PAJIMONEPEIAY)

Annomayusn’ B oannoii cmamve onucvlaemcs paouodCcypHAIUCIMUKA U ee cneyupuyeckue XapaKmepucmuxu.
B ocnoenom, smu ocobennocmu Ovinu paccmompensl Ha npumepe pacuodcypHarucmuku 6 Ysoexucmane. Taxoice

ObLIU NPOAHATUZUPOBAHBL HEKOMOPbIE PAOUONEPeOayU.

Knrouegvie cnosa: sicypranucmuka, paouo, sewjanue, npoepammbol, HCAHp, Mun, 36YK.

BBeaenue
PamuoxxypHanucTuka OTHOCUTCA K  UYHCHY
CJIOKHBIX COLMATbHBIX SIBJICHH, KOTOpBIE

ONUpAIOTC Ha OSKCTPAOpAWHApHBIE TEXHUYECKHUE
BO3MOXKHOCTH ~ pajiio, CpPEACTBA  CO3JaHUs U
pacnpocTpaHEeHUsI CPEACTB MACCOBOH MH(OPMAIHH.
PaguoxxypHanucTika Bcerjja BO3ACHCTBYET Ha pasyM,
CO3HaHME.

OcHoBHas1 YacTh

OpraHuzannoHHas 3ajada paaro H3HAYaJIbHO
npeaycmMarpuBacT nmponarannay, BOCITMTaHUC u
JpyTHEe LEeNd, W OHO BBIIOJNHSAET JOTy 3a7ady
COBMECTHO C JPYI'MMH CPEICTBAMH MAacCOBOM
nHpopManuu. Brwlpaxkenne W (QOpMHpOBaHHE
00IIIECTBEHHOT0 MHEHHS - TJIaBHasl, ITperoaracMas
3aJa4ya >KypHAJIMCTHKH B LenoM. B camom Hauane
¢dopMupoBaHus OOIIECTBEHHOTO MHEHHUS BaXKHYIO
pOJIb UrparoT fedathl, mojaeMuka. Poib paguo B 3ToM
TOXE BEJNKA.

Pa,uno - OWH U3 CaMbIX MOLIHBIX HHCTPYMCHTOB
pactipocTpaHeHus 3HaHWW. B 3¢upe wu3BecTHBIE

y4eHBIe, CIICTIHAJIICTHI ¥ IPYTHE YATAIOT HHTEPECHBIE
JEKIIMM W3 Pa3HBIX OOJIACTeH HAyKW, BEIyT
WHTEpECHbIC Oecepl. Pagno Taxoke BBITONMHSET
ACTETUYCCKYI0 (YHKIMIO, W 3TO IIPOUCXOAWUT B
HECKOJIbKUX HAaIpaBIICHUSX. BonpmHCTBO
panuoriepenad B LEIOM BBHITIONHSIOT OIPEeICHHBII
ypoBeHb acretnueckod  Qynkumu. CrpacrHas,
oOpa3Hasi, yMHasl pedb IUICHSET Hac; )KHBOE OCTPOE
oOmieHne (IUaior) MOXKET BBI3BaTh  OOJBINOW
WHTEpeC. YMENbIi paguoKypHAIUCT IyMaeT O TOM,
YTOOBI MIPUJATH CITYIIATEII0 SCTETUICCKUI KOJIOPHT,
B KaKoM OBl JKaHpe OH HU BBICTYIaJ, KaKOH Obl METO/1
HU HCIIONTH30BAlL.

Tpancautepauuss NpPOM3BEIAEHHH HCKYCCTBa
OOBIYHO  JIOCTABIISIET  OOJIBIIOE  DCTETHUECKOE
ynoBosbCcTBHE.  MIMEHHO  mOdTOMYy  MY3BIKA,
JUTEpaTypa, TeaTpalbHbIe IIOCTAHOBKU IIOJIYYAIOT
MTOCTOSTHHOE MECTO B pemepryape pamuo. JlaBaiite
BCIIOMHUM, YTO Mpou3BeicHus HaBou ObuIM OUYCHB
XOPOIIIO TMPOYUTAHEI HAa PaIi0 MOKOHHBIM BEIYIINM
Kansipom MaxcyMOBBIM.
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3agaum pagno ¢ TOYKH 3PEHUS Pa3BIICUCHHUS -
CHSITb yCTalOCTh, MOAHATh HACTPOCHUE U TNPHUIATH
OGoapoctu. Pa3sBnekarenpHBIE PAagNo  MPOTPAMMEI
HaMEPEeHHO CO3/Ial0TCSl C PacyeToM Ha TO, YTO OHH
OyayT OoJyiee JIETKUMH, JieT4e YCBAaHMBACMBIMHU.
Oco0eHHO [T feTei, MOAPOCTKOB.

Koneuno, oOpa3oBaTenbHasi 3ajada IMpHUCYIIA
moboMy paavoBemaHuio. Ha maHHBIE MOMEHT
CyILIeCTBYeT cHenuanbHas mnporpamma. Hampumep,
mporpamma "Yenosek u 3akoH", mporpamMma "OTHka"
U T.1.

OOwenne - oJHAa W3 BaKHEWIINX QopMm
YeJIOBEYECKOro obpasa >ku3HH. B pammoBemannu
OCYILECTBIIAETCS coLuaNbHas peueBast
KOMMYHUKAIHS.

Ha pamno, MomeHT oOmieHus, BCce BHHUMaHHE
YeJIOBeKa COCPEJOTOYEHO Ha  CIIOBE, TroJoce
cobecenHrka. OCHOBHOE BHUMAaHHE YJEISIETCS TEME,
ee BaXHBIM MOMEHTaM, 3Jecb HEeT MecTa
BTOPOCTEIICHHBIM BEIIAM.

Ilo cBoelt mpuponme  panuo
aKyCTHYECKUM UHCTPYMEHTOM, TO ecTb
IpeJHa3HAuYCHO Ui OJIHOBPEMEHHOTO
MMpOoCIyIBaHUA u IIOHUMAaHUs I/IH(l)OpMaHI/II/I.
TpaHcasAIus OCYIIECTBIETCS C OMOIIBIO 3BYKA.

TeneBuzeHue B MOTHON Mepe UCHOIB3YET Kak
n3o0pakeHne, TaKk W 3BYK, HO TpH ITOM
UCIOJb30BAHUE 3ByKa MPOMCXOOUT 3a  CUeT
OTpaHMYEHHUS] HEKOTOPHIX BO3MOXKHOCTEH, HA SKpaHe
3BYK 4acTO BTOPUYEH, BBIMOJHSSA BCIOMOIAaTENbHYIO
¢yakouo. OfHAaKO Ha paano 3BYK SIBISETCA
BR)KHEHIIMM XYIO)KECTBEHHBIM CPEICTBOM, 3BYK
JACIacT CJIOBO JKHBBIM, IMPUBJICKATCIIbHBIM,
3aMETHBIM, BO3JCHCTBYS Ha CIIyIIaTels.

Oxkazanocb, 4YTO TEIEBUJEHUE HE MOXKET
3aMCHUTH BCIIAHHUC, KAKUMH 6])1 OoraTeIMH HHU OBLIH
€ro BO3MOXHOCTH. ABTOp "3BYKOBBIX KHHUI"
W.AHIpOHUKOB TpeAcKaszal, dYTO IIOBECTBOBAHHE
BCKOPE CTAHET )KaHPOM, OOIINM ISl MHOT'HIX.

BripazuTtensHeIMU cpeacTBaMu panuo
SBISIFOTCS: YCTHAsl pedb, IIyM, My3bIKa M MOHTaX.
BeicTynnenne no paado SABISETCA  YCTHBIM U
OTJINYAeTCsd OT NMUCBbMEHHOW pEuH, ra3eTHOW pedH.
VYcrHas pedb yHUKalbHA Ul TEIEBUACHHSA, HO TaM

SBJISACTCA

OHa YCHJIHMBAaeTCS  HM300pakeHHWeM, Osaromaps
KoTOpoMy mproOperaet ocoObIii xapakrep. Ha paamno
CIIOBO  JIOJDKHO  OKa3bplBaTh  OMOIIMOHAIIBHOE

BO3JICHICTBHUE, U JCTaTh HEBHIUMOE BHAUMBIM. XOTS
CJIOBO BKJIFOYACT B c€0sI YACTH YCTHOM PEUH B COCTABE
(TepcoHakn MTOKYMEHTANBHBIX Tepenad, MepCOHaKH
pamguorearpa W T.O.), B IIEJIOM OHO HE SBJSIETCS
YCTHBIM.

C10BO - 3TO CBOETO poJia YHUKAIbHAS BEIlb, IO
cBoell npupone. Ero cumma okasbplBa€T OrpOMHOE
BIIMSIHHUE Ha ayIuTOpHIO. B 3TOM acmekTe ero gacto
TaKKe Ha3pBalOT "couuanabHbIM Juanorom". Emre
OJTHO KaueCTBO BEUIAHHUS CBSA3AaHO C IICHXOJIOTHEH, TO
€CTh C HaCTPOEHUEM TOBOPSIIETO, €r0 MCUXUYECKUM
COCTOSTHUEM.

JlyxOoBHBIE MEANYMBI TaK)X€ BKIIOYAIOT B CEO0s
OIyM, KOTOpPBIM HEKOTOpbIE TaKKe Ha3bIBAalOT
"crieanueckuM  mymoMm". HWHorma mym - 3TO
JONTOBPEMEHHBI  00pa3,  3aMEHSIONMH  S3BIK,
COXPAHSIOIIMM LICHHbIE MOMEHTBI, BBIIIOJIHSIOIUI
MH()OpPMALNOHHBIE, SMOLUOHAIIEHBIE 3a/1a4u.
JlaBaiiTe BcrOMHUM penopTaxku ¢ 3amycka ['OC,
Havajla MacIITabHOTO CTPOUTENHCTBA, IPA3AHOBAHMS
MUTHHTA U T.J.

My3bIka TakKe OTHOCHUTCS K BBIPA3HTEIBHBIM
cpeicTBaM, B COTPYJHHMYECTBE C TEKCTOM OHa
YCUJIMBAET LIUITSIIIE acleKThl, SIBISETCS 3JIEMEHTOM
MOHTaXa, M03BOJISIET XOPOIIO YCBOUTH TPAHCIIALUIO.

I[ CKOpOCTL n IHI/IpOKI/Iﬁ OXBaT CYHTAKOTCA
CHCI_[I/ICI)I/I‘ICCKI/IMI/I BO3MOXXHOCTAMH panguo.
OHGpaTI/IBHOCTB, WM MaHCBPCHHOCTDH SABJIACTCA

HanboJee BaKHON XapaKTEPUCTHKON Pajyo.

"OnepaTMBHOCTb, MAaHEBPEHHOCTb MU €IIE Pa3
MaHEBPEHHOCTh - BaXXHBIH NeBU3 paguo”. CKOpocTh
He THmUYHAa i1 nmepemad  "Cynrm  ax6opot”,
"Mamrpan". CiopTUBHOE BelllaHUE, HayKa, HCKYCCTBO
U T.I. .

[IporpamMmebl Belanus ACAATCS HA [BA OOJBIIAX
Kpyra, KOrja OHHM INPUHHUMAIOTCS B CaMOM OOIIeM
BHJC: OOIICCTBEHHO-TIONMTHYECKOS BEHIaHUE W
XYA0KECTBEHHO-ITyOJIMIIMCTHYECKOe BellaHue. B to
BpeMsI KaK TIePBEIi KpyT MIPUHUMAECT
MH(OpPMAaLMOHHBIE U TPONIaraHJUCTCKHUE TIepeaadH, a
TaKKe Nepetauyu Ui JeTel U MOAPOCTKOB, BTOPOH
Kpyr  BKJIIOYACT  JIHTEPATypHO-ApPaMaTHICCKUE,
l'Iy6J'[I/ILII/ICTI/I'-IeCKI/Ie U MY3BIKAJIBHBIC IIPOTrpaMMBbI,
YaCTUYHO TIepeladu IS ISTel U IIOAPOCTKOB.

Honycrumo MPEANOJIOXKHUTD, 4TO 3TO
pa3geneHHe B HEKOTOPOW  CTENEHH  YCIIOBHO,
OCHOBaHHOE B OCHOBHOM Ha NPEIMETHOM IMPHHIHIIE
nojs. BHYTpH KpYXKOB TOxe OymyT pasJeleHus,
TOJIBKO B HEM, B COOTBETCTBUU C 33JaHUEM, 3aAI0TCS
Bompochl "¢ kakod wnenbio" (MHQOpMHpOBaHUE,
mponarasaa), "mis Koro" (IS B3pOCIHBIX, IETeH,
nojpocTkoB). Ilpu paszneneHuu BTOPOro Kpyra Ha
MPOU3BEICHUS - IJIUTEpaTypHBIC, ApaMaTHYecKue,
MyONUIUCTHYCCKHE, MY3BIKaJIbHBIE - B OCHOBHOM
YYUTBIBAETCS CONIEPKAHHE M CYTh MTPOTPAMMEL.

JIro6oe Bemanme, HE3aBUCHMO OT TOTO, K KaKOi
chepe OHO OTHOCHUTCS, IO CBOEH CYTH SIBIISIETCS
COLIMAJIbHBIM, IOJUTHUYECKUM. JlaBaliTe MOCMOTpUM,
YTO OXBAThIBAET B HEM KaXkJast U3 3TUX o0sacTei.

OO01IecCTBEeHHO-TIONUTHYCCKAE TIepeadll - 3TO

cepus  Iepejad,  OCBEILAIOIMUX  JAEATEIBHOCTD
TOCYZapCTBEHHBIX OpTaHOB, TOCOPTraHoB,
0O0IIECTBEHHBIX OpraHu3alui, OTpaXKAIOMINX

aKTyajbHbIC MNPOOJEMbl BHYTPEHHCH M BHCIIHCH
MOJINTUKH, Pa3IM4HbIE aCIIEKThI KU3HU. Baknenei
0COOEHHOCTBIO TAKOTO THUTIA TPAHCIISIIUH SABISETCS UX
JTOKYMEHTHPOBaHHE.
Conepxanue
nepemad:
HNudopmanuonnsie paguonepenaun. [Ipu 3tom
OOIIECTBEHHO-TIOJIUTHYECKAsT  JKU3Hb  OBICTPO |

O6HleCTBeHHO-HOJ'II/ITI/I‘-IeCKI/IX
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JJAKOHUYHO JOHOCUTCS IO ayJUTOPUHU YEpe3 HOBbBIE “Y306ekncToH MYCTaKUJUTUK Humnapuaa”,

(hakThI, COOBITHS,
KOMMEHTHUPYETCH.

[IponarananucTcKkoe BEIIaHUE -
MOIPOOHBIC pacCcKa3bl O BaXHBIX, HACYIIHBIX
mpobiemMax, TPUOPHTETHBIX 3aKOHAX, HAY4HO-
MOMYJIIPHON TEMAaTHKE, 3HAYUMBIX JHCKYCCHSX,
Pa3MBIIUICHHUSIX O COOBITHAX, IPOIECCaX, MPHHINIAX,
ONHCAHWC-OMMCAHNS JIFOJICH, MPSIMO WM KOCBCHHO
BOBJICUCHHBIX B 3TOT MPOIIECC.

[ponaranaucTckue panuoriepenadn
OTJINYAIOTCS oT MH()OPMaIMOHHBIX
(MHpOPMATHBHBIX) Tepeaad CBOMM 0oJiee IIHPOKHM
O0XBaTOM W 0OoJiee TIYOOKHM OCBEIICHUCM SIBIICHHMA
JICCTBUTEIIBHOCTH, BO3JCHUCTBYIOIIMX HA  yMBI,
co3Hanue moped. Camoe TIIaBHOE B STOM - HE
CKOPOCTh, a aKTyaJIbHOCTh, TO €CTh PEJICBAHTHOCTb.

[IponaranaucTckuie  mepeqaydl  CIIOKOWHO
paccKas3pIBAIOT O MpolleccaX, MPHHIHUNAX, 3aKOHAX,
KOTJIa TTIOTOK COOBITHI TIPepBIBACTCS W JTOCTUTACTCS
ompeneeHHas naysa. Jlenaet BIBOIBI, 0000IICHUS 1
TakuM O0pa3oM BO3JEHCTBYeT Ha OOIIECTBEHHOE
CO3HaHME.

XyI0’)KECTBEHHO-IIyOJIMITUCTUYECKHE Mepeaadn
3aHUMAIOT OONBIION pasfen paauonporpamm. OHH
COCTOST U3 TPEX OCHOBHBIX THIIOB: XYJI0’KECTBCHHO-
JpaMaTHYEeCKHe, XyJI0XKECTBEHHO-
nyONMuIUCTHYECKHe,  My3blKalbHble. Ha  Hux
MPUXOIUTCA Oojee IOJNIOBHHBI 00mero obsema
BCIIaHUS.

Mp1 YXKE€ YINOMHUHAIA, YTO XYIOXKCCTBECHHO-
myONMAIIMCTHYECKHEe  Tepefadd  OMHPAIOTCA  Ha
JIMTEPATYPHO-XYI0’)KECTBEHHBI CTHUJIb, KOCBEHHOE
OTpaXKE€HHE  JEMCTBUTENFHOCTH,  OOIIECTBEHHO-
MOJUTHYCCKHE TIepellayd - Ha IKU3HCHHOCTH,
JOKYMCHTUPOBAHHOCTb. Xy}IO)KCCTBeHHI)Ie
JpaMaTHYCCKUE TIepelayd OTPa)KarT PEallbHOCTh
gyepe3  00pasbl,  JIOTOTHIIBI,  XaPaKTCPUCTHKH
MEpCOHAXEH  (paJMOIIOCTAHOBKH, PaIHO(IIBMEL,
pOMaHBI, KOPOTKHE pacckasbl, paJUOCTAHIIUH,
OCHOBaHHBIEC HA CTUXAX, PAJHONPOTPAMMEI U T.11.).

[IpaBma, XyH0KECTBEHHO-ITYOIHIIMCTHICCKUC
mepefayn, OcoOEHHO OdYepK, 3cce, 3aMeTKH,
XapaKTePHBI TS TOKYMEHTAIUU, HO OHHU JIOITyCKAaOT
HCIOJIb30BAHUE XYI0KECTBCHHOW (AaKTyphI, IJIOAA
BOOOpakeHus1, OyAb To (akTypa, KOTopas He TIOPTUT
TOJILKO OCHOBHYIO HJICIO, HE BHIMBICE]I.

WNudpopmannonnoe Bemranne. PyOpukamu 3Toit

KpaTKo Ppa3bACHACTCA,

oOmmpHEIe,

nporpammbl  sBisitorest:  “CyHrrm - axGopot”,
“Mamrpan” sHTWIHKIAapn”, “HAycTnmk”  KaHaIH
axboporn”, “Pecnybnmka razeraysapu mapxu’,

“Xankapo KyHAIWK®, ‘“Xalkapo MIapXJIOBYHIAD
naBpa ctoim’”’, “Xankapo MaB3y: caBOJ Ba xKaBoOnap”,

References:

“Xamayctnuk capxamyiapu”, “JlyHé Bokeamapu”,
“Acp axbopor Mmycukuii mactypu’, “ETTH uKIHM
cagocu”, “Mamrpan”HUHT MYXHM  BOKeanapu’,
“3aMuH Ba 3aMOH” U .T.JI.

®opmbl  Tepenadnl  WHGOPMALUH, CIIOCOOHI.
Wudopmanronnsie nepeaayu 00BIYHO
TPAaHCIMPYIOTCA 1O paguo pEeryasipHo U B
orpeziereHHoe BpeMsi. Hanbosnee 3aMeTHBIM SIBIISIETCS
"Cynrru ax6oport".

B "Mawsan"e nporpamma 4acTo MpepbIBaeTCsl.
B "Mampan'"e wuHpoOpManus OOBIYHO JacTCsi B
TEUEHHE KOPOTKOTO NMPOMEXYTKa BPEMEHH, OOBIYHO
2-3 MMHYTBI, B TEUCHHE KOTOPOro COOBITHE, 3a
WCKIIIOYEHHEM JI0Ka3aTeNbCTB, TPAHCIUPYETCS B
HeyOenTeIpHON MaHepe.

Hemnoro  Oombiie  BpeMeHH — yaenseTcs
yTpeHHed uHOpMalWy, KpaTkas AeTaau3arus
HEKOTOPBIX COOBITHI, TaKKe MAeTcsi KOMMEHTapui,
Te, KTO XOJIUT Ha paboTy, yuely, yTpEeHHHE 3aBTPaKH,
B Kypce HOBOCTEH, 3HAIOT MOT0/ly, BpeMs.

3akaouenune

B MIPaKTUKE panHoBEIaHNs 0OBIYHO
HCIOJIb3YyEeTCS 5-10 MHHYT HHPOPMALIIH.
Nudopmanuio  cieayeT  OTIMYaTh  Kak  OT
comepkaHusA, Tak ©u OT (Qopmer. CymecTByer
HECKOJIbKO  TPUHIUIIOB  BEIIaHMs,  Iepeaadyu
nHpopManuu. PemaiommM B BEIaHUH SIBISETCA
yaeneHne  0oco0Oro  BHHMAaHHS  OOIICCTBEHHO-
MOJINTUYECKOW 3HAYUMOCTH COOBITHUH, KOTOpBIE
YIOMHUHAIOTCS B MH(QOPMAITHIH.

Ilepoe  cooOienue
YCHEIIHBIA  BBIBOJ BCEH  IIMPOKOBEILATEIbHON
nepeaayn. CoObITHE, € KOTOPOrO HAYHHACTCS
TpaHCHf{HI/IH, JOJI’KHO 6I)ITB CaMbIM Ba’XHbIM,
MOJINTUYECKH 3HAUYMMBIM U Cpa3y e IPHUBJIEKATbh
BHUMaHHE ayAuTOpud. Bropoe cooOleHne MOKer
OBITH He OoJice BaXKHBIM, Y€M TIEPBOE, XOTS HOBH3HA
TaK)Ke BayKHA.

BropslM  BaXXHBIM =~ IPHUHLHUIIOM  SIBJISIETCA
COOIIOIEHNE TEMAaTHYECKON IeIoCTHOCTH. Ecau
COOBITHH OJHOM W TOHW JKE€ TEMBI, IOMICKAIIMX
nepenave, JOBOJBHO MHOIO, PENAKTOpy Jydlle
MPEICTaBIATh MX II0 TIpyIaM, TO €CTh CHadaja
COOBITHS W3 XU3HH CTPAHBI, 3aT€M W3 JKU3HU CTpaH

MOXET 00ecne4YuThb

CompyxecTBa, 3a KOTOPBIMH CIICAYIOT COOBITHS
MHPOBOTO yPOBHS.
Tpernii BaHBI nOpUHOMO -  oOpamark

BHUMaHHE Ha Teorpaduio BO3AeHCTBHS HHPOPMAITIH
(Hanpumep, cHavana Ba)KHbIE HOBOCTH B MacluTade
CTpaHBl B LIEJIOM, 3aTeéM HOBOCTH IIO PETHOHAaM, a
3aTeM IO OKPYyTaM).
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Abstract: Hydrochemical indicators were analyzed on the Nura River section from 2009 to 2018. The relevance
of the study was determined by the important recreational, economic and environmental significance of the Nura
River. The watercourse crosses areas of intense technogenic impact from the industrial complex of the city of
Temirtau, where 6 sampling points were selected for analysis. We studied the change in river pollution as the selected
enterprises crossed, and the dynamics of pollution over the years was observed. It was found that in the Nura River
there is an excess of the MPC for copper and oil products that are not associated with emissions from the Temirtau
industrial complex. But enterprises pollute the river with mercury, zinc, sulfates, nitrite nitrogen. The Nura River
maintains a relatively normal dissolved oxygen content in the water, but 1 km higher than the combined wastewater
discharge of Arcelor Mittal Temirtau JSC and CMF TEMK LLP there is a sharp decrease in BOD3. (translated
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Introduction low mountain range at an altitude of 1000...1200 m.
The problem of preservation of ecological well- The total length of 978 km, catchment area is 55100
being and rational use of water bodies is very urgent km2. The source of the river is the confluence of
today both in Kazakhstan and in the world. several small springs. The importance of the river is
Monitoring of water bodies, especially those located determined by its recreational, national significance.
in the industrial impact zone, is a mandatory The Nura River is also the main source of food for the
component of national environmental programmes lakes of the Korgalzhinsky Reserve [1, 6, 8].
and scientific projects [11, 12]. Industry specializing The purpose of this work was: To estimate the
in energy and materials-intensive steel and non- technogenic  influence on the hydrochemical
ferrous metallurgy can directly or indirectly degrade parameters of r. Nura in the zone of technogenic
the quality of adjacent water bodies and streams [8]. impact.
In this connection, in the central regions of the
Republic of Kazakhstan, particular attention is paid to Materials and Methods.
the monitoring of the hydrochemical regime of r. The Nura River flows through two regions:
Nura. The Nura River is the main water artery of the Karaganda and Akmola. The Territory is
huge Teniz-Kurgalzhyn Depression. It originates characterized by a harsh continental and arid climate,
from the western spurs of Kyzyltas Karkaral-Aktau with harsh winters, hot summers and low rainfall [4,
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5, 8]. The industrial potential of the regions continues
to grow, exerting man-made and man-made effects on
the surface waters of the Nura river [2, 3, 6].

In this work the section of the river passing
through the city of Temirtau is considered. The
section of the river passes through the city. In this
territory, an industry for the production of energy- and
material-intensive steel and non-ferrous metallurgy
products has been formed. In connection with the
historical development, industrial enterprises of LLP
«TEMK» - branch of chemical industry and LLS
«Bassel Groupy - are located in the western part of the
city. In 1000 m in the east of the city there is a large
industrial enterprise with a full metallurgical cycle -
JSC «Arcelor Mittal Temirtau», LLP «Trek», JSC
«Central Azia Cementy», LLP «Kazakhmys
Corporation»» LLP «ZPH Techol», Mirtaurgy»,
LLP» «Temirtau Color Mety.

The main water source, possible for use by
economic objects of the city, is r. Nura. Its water
resources are used in the production activities of SD
JSC «Arcelor Mittal Temirtau», LLP «TEMK», LLP
«Kazakhmys Energy» etc. Once used for production
purposes, water is discharged back into the water
body.

We analyzed the annual averages for the period
2009... 2018. Samples for hydrochemical analysis
were taken from 6 sampling points in r. Nura (Table.
1): Samarkand reservoir, point above the combined
discharge of wastewater of JSC "Arcelor Mittal
Temirtau" and CMF LLP "TEMK", sewage discharge
channel of JSC "Arselor Mit Tal Tem and TAHMR"
"TEMC", point below the combined discharge of
wastewater of JSC "Arcelor Mittal Temirtau™ and
CMF LLP "TEMK", Mill Dam, 5.7 km below the
combined discharge of wastewater of JSC "Arselor
Mittal Temirtau" and HMZ LLP "TEM" (1).
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Figure 1. Map of sampling scheme

Table 1. Sampling points for hydrochemical analysis of the Nura River

Selection point Item number Co-ordinates
Samarkand podhr, 0.5 km above the dam | N 50.106525°
E 72.921584°
p. Nura 1 km above the combined discharge of wastewater of JSC "Arcelor I N 50.103950°
Mittal Temirtau” and CMF LLP "TEMC" E 72.869329°
Channel of joint discharge of wastewater of JSC "Erselor Mittal Temirtau" i N 50.122285°
and CMF LLP "TEMK" E 72.826040°
p. Nura, 1 km below the combined discharge of wastewater 4 JSC "Arcelor v N 50.118453°
Mittal Temirtau™" and CMF LLP "TEMC" E 72.744570°
. N 50.044638°
r. Nura, Mill Dam \Y E 72.693821°
p. Nura, 5.7 km below the combined discharge of wastewater of JSC Vi N 49.975874°
"Arcelor Mittal Temirtau" and CMF LLP "TEMC" E 72.608488°
In aqueous samples, copper, mercury, zinc, Discharges from industrial and utilities

manganese, sulphates, petroleum products, dissolved
oxygen, nitrite nitrogen, BOD3 were determined and
analysed.

treatment plants and accidental discharges are sources
of river pollution. Unfortunately, the amount of
contaminants increases from year to year, as the
treatment plants of the plants that discharge treated
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wastewater into the river need to be modernized. This
is confirmed by long-term data where the exceedance
of MAC:s of pollutants increases at the joint effluent
discharge points of enterprises and downstream [10,
11].

Results and discussion.

In the water of r. Nur in the zone of influence of
Temirtau industrial complex the content of copper
from 2009 to 2016. Consistently exceeded maximum
permissible concentrations at all observation points,
reaching a maximum in 2012 and 2014: 5 MACs and
6.5 MACs respectively (fig. 2). Even at the points
above the combined wastewater discharge, the copper
content remained high. Only in 2017 on the 11 point 1
km above the combined discharge of wastewater JSC
"Arcelor Mittal Temirtau" and CMF LLP "TEMK", as
well as in 2018 at Point V Mill Dam the level of
copper fell below the maximum permissible level. In
2018, the level of the mill dam fell below the
maximum permissible level. Such a picture shows that

r. Nura is polluted by oil regardless of the Temirtau
industrial complex. The high oil content is determined
by the natural xenobiotic profile along the river bed
itself.

Zinc content in r. Nura showed (Fig. 3)
dependence on the sampling point: lower values or
within the MPC the zinc content in water was
observed on | (Samarkand podhr, 0.5 km above the
dam) and on IV paragraphs (r. Nura, 1 km below the
combined discharge of wastewater of JSC "Arcelor
Mittal Temirtau” and CMF LLP "TEMC"). That is,
the zinc in the water is less up to the Temirtau
industrial complex, as well as downstream. Moreover,
the discharge of zinc into the water occurs
immediately after the Samarkand reservoir, even
without reaching the combined discharge of
wastewater by enterprises. Dynamics of zinc content
by years showed its high content in 2009 (up to 2.5
MAC), 2014 (up to 3.7 MAC), 2017 (2.4 MAC), 2018
(2.2 MAC) years.
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Figure 2. Copper content in the water of the Nura River in the zone of influence of the Temirtau industrial

complex
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Figure 3. Zinc content in Nura River water in the Temirtau industrial zone

During the period under review from 2009 to
2018. The manganese content in the water r. Nura was
reduced smoothly and gradually from a maximum of
2.6 MPC (2) to 0.7 MPC (5) (Fig. 4).

The sulphate distribution showed a complex
picture both on the target and over time (Fig. 5): the

highest sulphate contamination occurred in 2009 (3.4
MAC), 2012 (3.7 MAC), 2007 (3.5 MAC). The ratios
of contamination over the sections are mostly
traceable: water contains fewer sulphates at 1 and 5
sections.
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Figure 4. Manganese content in the water of the Nura River in the zone of influence of the Temirtau
industrial complex
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Figure 5. Sulphate content in Nura River water in the zone of influence of Temirtau industrial complex

The content of oil products in the studied
sections of the river is chaotic and does not depend on
the sampling points (fig. 6), but practically does not
fall below the values of the maximum permissible
concentration from 2009 to 2012.

Dissolved oxygen content in water is generally
in accordance with the norm (fig. 7), but in all
analysed years shows a fall on 2 alignment (1 km

above the combined discharge of wastewater of JSC
"Arcelor Mittal Temirtau” and CMF LLP "TEMK"),
which is gradually leveled by 5 plots (r. Nura, Mill
Dam). Similarly, the biological oxygen consumption
of BOD3 in 2018 is drastically reduced by 2 cycles,
which is evidence of the discharge of organic
pollutants into water (Fig. 8).
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Figure 6. Content of petroleum products in water of p. Nur in the zone of influence of Temirtau industrial
complex
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Figure 7. Dissolved oxygen content in water of p. Nur in the zone of influence of Temirtau industrial complex
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Figure 8. BOD3 content in water of p. Nur in the zone of influence of Temirtau industrial complex
In particular, the nitrogen content of nitrite was (Samarkand reservoir) remained within the norm inall

almost always higher at the 2nd point in all monitored cases.
points from 2009 to 2018 (fig. 9). Control 1 point
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Figure 9. Nitrite content in water of p. Nur in the zone of influence of Temirtau industrial complex.

The mercury dissolved in water over 10 years is all the years studied. While at the remaining water
shown in Figure. 10. The graphs leave no doubt that it sampling points, the mercury concentration increased
is the Temirtau facilities that pollute the river with many times over the years. The highest rates of
mercury, as the upstream and upstream River | and mercury pollution were observed in 2010.2011 (up to
River | contain mercury within the allowable limit for 0.003 mg/dm3</b>) and 2014 (up to 0.0025 mg/dmd).
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Figure 10. Mercury content in water of p. Nur in the zone of influence of Temirtau industrial complex.

There are large polluting plants ISPAT-
KARMET and chemical plant «Carbide», which for
most of its 30-th operation discharged mercury into
water uncontrolled.

The main concentrates and carriers of mercury in
r. Nura are technogenic silts. The total volume of
technogenic silt in the Nura basin, located 25 km
downstream of Temirtau, is estimated by tens of min.
tons [3, 4, 5].

Findings.

The natural regime of the Nura river has now
been replaced by man-made water for a considerable
length of the course, due to both the influence of the
incoming wastewater and the intensive use of the river
water for irrigation of agricultural land.
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Introduction social threats will increase as a result of their not being

Ensuring national security is an important issue resolved in time, socio-political instability and shocks
of life and death for every country. National security will arise in the country. We have huge tasks ahead of
represents the state of protection of the country's us in this direction. He emphasized that the
national interests from internal and external threats in development of our country and the well-being of our
all spheres and aspects of public life. National security people are first of all closely related to the results of
represents the state of protection of the country's our reforms in the social sphere. This indicates the
national interests from internal and external threats in urgency of researching the problems of the
all spheres and aspects of public life. The forms of its development of the social sphere and the provision of
manifestation are diverse, and security in the state social security.
defense, economic, energetic, ecological, ideological, The issue of social security of society has been
cultural, informational, and social spheres are its widely studied by many foreign, Commonwealth of
important forms.. Because security in the social sphere Independent States and local scientists. Some
is directly related to the population, its social groups, elements of the social environment and views on
the life of each person, the living conditions and the building a just society were initially reflected in the
level, quality, employment, education and health studies of the Greek philosophers Plato, Aristotle
services and the provision of housing is also and the ancient Roman thinker Cicero. Thoughts on
important. Problems in the social sphere, conflicts social security, social justice and human well-being
related to the deterioration of people's lives, social in society were reflected in the views of medieval
threats will increase as a result of their not being Central Asian thinkers and politicians Farabi, Ibn
resolved in time, socio-political instability and shocks Sina, Nizamulmulk, Abu Rayhan Beruni, Yusuf
will arise in the country. Problems in the social sphere, Khos Hajib, Amir Temur, Alisher Navoi, Babur.
conflicts related to the deterioration of people's lives, English scientists Thomas Hobbes, John Locke,
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German scientists Immanuel Kant and Georg Hegel
stand out among the scientists who contributed to the
development of the theory of social security of
territories in the West.

The problem of social development has been
studied in several works of foreign scientists. Among
their representatives are J. Schumpeter, F. Malerba,
M. Crocco, R. Delbridge, J. Bessant, J. Zaltman, P.
Drucker, B. Santo, K. Freeman, L. Perre, R.
Greminger can pass.

Russian scientists such as M. Bagomedov, A.
Musaeva, |. Vodyanenko, L. Galaktionova, N.
Zarubina, N. Emirov, |. Krasnopolskaya, I.
Marsiyanova, Ye. Lugovaya, |. Garafiev in various
areas of development of the social sphere who
conducted research.

In recent years, a number of studies have been
conducted in our country, which include the
problems of social security and the establishment of
the foundations of a safe civil society. J. Tukhtabaev,
H. Adulgasimov, S. Shermuhammedov, A. Saidov,
B. Toraev, J. Yakhshilikov, N. Joraev, R. Jumaev, B.
Karimov, |. Ergashev, M. Kyrgyzboev, M. Our
scientists, such as Bekmurodov, R. Ubaydullaeva,
Kh. Abdusattorova, conducted various researches on
the development of the social sphere in the society.

Ensuring and strengthening social security in
our country is considered as a component of civil
society and legal state building reforms. Ensuring
human rights, increasing the economic potential of
the country, increasing the well-being of the
population, providing every person with a decent
standard of living, and achieving universal values
such as the formation of a perfect generation are
important factors in ensuring social and political
security of the society.

These factors will emerge and have their
practical character when security in the social sphere
is fully realized. Social security is an important part
of society, and in revealing its content and essence, it
is important to correctly define its concept, functions
and structure.. is interpreted as an inter-sectoral
direction. Although the relevance of social security is
more evident in the development trends of all areas
of society, in some scientific data it is considered as
a branch of the economy not related to production or
to the population service related.When the concept of
"social security” is analyzed in depth, we see that it
does not have a narrow meaning as stated above, but
has a relatively more complex structure according to
its character.

When we study the category of "social security"
sociologically, including at the meso level, it
becomes clear that it embodies the laws that are
reflected in the interactions of social institutions with
a certain systematization and structure of the society.
This category realizes continuous and developing
relationships of members of social groups or small
communities at the micro level.

Social security in the regions represents a set of
measures to protect the interests of the country and
population in social security, social structures and
relations in society, life support systems and
socialization of people, development of lifestyle in
accordance with the development of the needs of
current and future generations.Social security as a
part of national security is a state of protection against
threats of violation of vital interests, rights and
freedoms of individuals, social groups and
communities of the population.

This term entered international and national
scientific circulation recently. The term social
security was used in the Universal Social Declaration
adopted at the World Conference on Social
Development held in 1995. In particular, it is said that
"We propose to build such a society in which the right
to food is as sacred as the right to vote, in which the
right to primary education is as worthy of respect as
the right to freedom of price, in which the right to
development is considered one of the main
fundamental human rights." The declaration defines
the minimum tasks of ensuring social security:

- general primary education for boys and girls;

- halving illiteracy among the elderly
population, and female illiteracy should not exceed
the level of male illiteracy;

- providing elementary medical care for all,
priority of vaccination of children;

- elimination of cases of acute malnutrition
(semi-starvation

- self-employment opportunities for everyone

- providing family planning services for those
who wish;

- safe drinking water and sanitation for all;

- loan for security

Based on these, in our opinion, the main task of
the regions to ensure social security is social
protection of the disadvantaged sections of the
population through complex economic, legal and
organizational measures aimed at specific goals,
ensuring the personal security of every citizen, his
rights and will consist of protecting their freedoms,
health and propertySocial protection is the
implementation of the priority task of the social
policy of the region in terms of economic, legal and
social guarantees, which are strengthened in the
legislation that ensures the realization of the most
important social rights of every member of the
society. In our opinion, the concept of social security
is comprehensive and includes:

- prevention and reduction of poverty and
poverty;

- unemployment protection;

- raising the income and standard of living of
the population;

- preventing the widening of differences
between income and property classes of the
population;
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- ensuring production and labor safety at each
workplace;

- service and consumer safety;

- environmental safety;

- establishing public order and preventing
crime;

- ensuring the safety of women and girls.

- When providing social security, it is
necessary to take into account the following factors
affecting the development of social security and
ensuring security:

- the economic country, the level of socio-
economic development of the region, the
characteristics of social infrastructure development,
the type and description of property in enterprises,
factors related to distribution relations;

- the impact of the state social policy on
increasing the potential of political social security,
the implementation of legal guarantees in the field of
social reproduction of the population, support and
assistance to disadvantaged groups of the population,
as well as factors related to the socio-political
situation;

- legislative norms and legal relations in the
field of regulation of legal social relations, factors
related to the level of legal consciousness of the
population;

- the prevailing moral, cultural and spiritual
values, norms and traditions in the cultural society,
factors related to the influence of their regional
characteristics on social relations;

- factors related to the natural environment
and ecological situation affecting the lifestyle and
standards of the natural climate population;

- socio-demographic factors related to the
number and composition of social groups and gender
of the population, birth, death, migration,
employment, professional qualifications;

- factors determining the impact of national
mentality, interests, traditions and customs on social
processes;

- the mood, expectation, aspirations of the
population manifested in socio-psychological social
relations, views of individuals and groups

Changes in these factors affect not only social
security, but also labor force reproduction. The
deterioration of these factors or their negative impact
on the development of social security are threats to
social security. A threat to social security is defined
as a potential reality, action, process or event that is
occurring or may occur that harms someone's
interests.. In general, a threat is understood as a
reason that violates security.

The main types of social security are the
following groups:

- external (caused by one country's desire to
weaken, subjugate, and destroy the competitiveness
of another) and internal (depends on the state of
society and the state itself);

- real and potential;

- global, national, regional and local.

- In our view, the threats to social security
in the country are as follows

- an increase in the share of the poor and
impoverished population in the total population to the
extent that it violates social stability in society, social
harmony and agreement between population groups;

- increasing stratification of the population
by income and property;

- increase in unemployment;

- low level of housing provision;

- stratification of society according to the
level of access to social services

- expansion of illegal migration

- These threats can have the following
negative consequences:

- emergence of large social conflicts;
depopulation of the population;
criminalization of society;
drug addiction;

increase in prostitution, etc

Social security of society includes, first of all, a
person and his micro and macro units. There is a
microcosm in it, specifically a family. It has
demographic, socio-class and cultural structures and
infrastructures. We are talking about the role and
characteristics of innovations in the development of
these infrastructures. Innovation, in turn, leads to
series and  successive changes in  these
infrastructures. It includes systems that serve the
population: health care, transport, communication,
trade, public catering, housing, communal and
household services, sports and wellness, protection
and public peace. These services ensure the existence
and well-being of peopleAmong the noted
approaches to social security, this category was
analyzed somewhat more widely by V.N. Kovalyov.
Relevant systems and functional aspects of this
category are highlighted in his research. In particular,
according to the scientist, social security is "a system
of mutual safe communication and relations between
subjects and other elements that form a whole
society, formed during historical development.” In
our opinion, if there is a comprehensive approach to
social security from the point of view of
management, it is based on the priority of the full
human interests of the society, embodies the
principles that serve to increase its material support
and life well-being, to the individual and civil
society. It is a social space that reflects social, cultural
and ideological values and has sectoral directions and
infrastructure that fully serve human interests.

In our opinion, if there is a comprehensive
approach to social security from the point of view of
management, it is based on the priority of the full
human interests of the society, embodies the
principles that serve to increase its material support
and life well-being, to the individual and civil
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society. It is a social space that reflects social, cultural
and ideological values and has sectoral directions and
infrastructure that fully serve human interests.

The social factor plays the role of a unique
balance in the sustainable development of all spheres
of society. This is an important basis for ensuring
social stability and people's well-being in the society.
All spheres of society experience life-death aspects,
conflicts and crises in the process of performing their
functions. The social factor plays an important role in
the elimination of these conflict situations, because at
the center of this process is the person and his
interest, and only when the goals of achieving human
well-being are ensured, all areas of society develop
stably. If we continue the theoretical analysis of the
concept of social security, this concept, according to
T.l. Zaslavskaya, "has two main approaches:

1)  Social security is a component of society
that ensures reproduction, improves spiritual and
intellectual development of people, and improves
their quality of life. It includes the institution of
family, work, education, sports, healthcare, embodies
the fields of horse and science;

2)  Social security includes social networks
and various social relations of society and unites
various social groups, as well as regional, gender,
migrant, network-related, sectoral and other social
units in the center of scientific concepts.

3) According to the first sociological
approach, more attention is paid to the institutional
and structural areas and processes of social security,
as well as the fact that the structures have the nature
of dynamic development and, taking them into
account, measures aimed at the innovative
development of social security are determined. is
held in, and together with this, it is assumed that each
of the structures has its own functions

4) In the second approach, social security is
the provision of social justice in society, social
protection of low-income, disabled and needy
categories of the population, the participation of
various social groups in these processes, the
provision of civil liberties, rights and duties, the
implementation of social policy in the country it is
emphasized that it is in the main place in its
implementation.

5) Despite these different approaches to
social security, they are complementary aspects of
each field, and they are one of the main factors for
the analysis of social security, the study and
elimination of social problems in social life. serves.
At the same time, the subjects of social security
participating in innovative processes are clearly
shown, and the exact scope and solutions of the issues
related to them are found.S. Nazargasimov
emphasized that social security is an important
system that has a somewhat universal approach
related to both institutional and values, that
incorporates norms, criteria and features that trace

human life, "social security is showing a complex
structure, it encompasses the social structure, social
interests, values and norms, as well as social
infrastructure, social management institutions and
the way of life of people. It should be noted that in
the proposed concepts of social security, in addition
to household services, utilities, transport and
communication services, which are part of it and
provide its material basis, moral support education, it
should be noted that there are also fields such as
science, sports and art. These areas create important
moral values in the process of ensuring social
security and serve as an important tool for social
development. Therefore, it is more correct to
consider social security as a system aimed at forming
the spiritual image of a person from a philosophical
point of view. In this regard, it is appropriate to cite
the following opinion of J. Yakhshilikov: "Scientific
social ideas aimed at raising the social security of
society to a high level include: comprehensive
provision and protection of human rights; conducting
an innovative policy in the comprehensive
development of the economy; implementation of free
democratic elections; creation of a new legal doctrine
of the state adapted to humanity; formation of
spiritual and ideological immunity; includes a
number of ideas aimed at maintaining human health"

6) The main goal of social security reforms is
to improve people’s lives and enrich their lives. In the
social policy of our country, since 1997, the tradition
of naming years according to a certain direction has
been established. Every year, in one way or another,
a social issue is brought to the foreln particular, 2019
was announced as the "Year of Active Investments
and Social Development”. The adopted State
program for the year includes ‘"reducing
unemployment among the population, increasing
people's incomes, developing science and continuous
education, medical improving the quality of services
and expanding their coverage of the population,
strengthening social support for women and young
people, improving people's living conditions,
providing them with decent accommodation and
increasing their well-being, establishing a healthy
lifestyle in society, further popularization of physical
education and sports, tourism development was
envisaged.

7) In our society today, many laws and
regulatory legal documents have been adopted to
ensure social security and are aimed at ensuring
human well-being. This process, scientists say, "Our
legislation aimed at guaranteeing the inviolability of
human dignity, honor, rights and freedoms was
developed on the basis of universal principles and
national values. And this was the main factor of
achievements in all areas"

8) Social protection is one of the main
branches of social security, which is aimed at social,
material and moral support of various needy, low-
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income, disabled and lonely categories of the
population in the society. Social policy plays an
important role in the development of social
protection and coordinates it and adapts it to the
scope of reforms. Today, social protection mainly
includes such directions as social security, social
assistance and social service, and has its own various
infrastructures. Each branch has its own structure,
management system, legal and financial basis.
Education in social security is a system that connects
all sectors with each other, is the basis for innovation
and creativity. It plays an important role in ensuring
the specific relevance of social security laws and
creates important values through new knowledge and
discoveries. Education shows important features
such as innovative change of society by bringing a
person to spiritual improvement, as a result of
achieving social progress. Nowadays, the need for
new knowledge is increasing in all areas of society,
in every part of human activity, because the
competition and struggle for existence is increasing
in nature and society. This process is connected with
the shortage of resources in nature, and the growing
global problems. In the conditions of such
competition and problems, education and innovation
are the best choice for the development of society.

9) Another important aspect of social security
is maintaining the health of the population, protecting
motherhood and childhood, and ensuring sanitary
peace of the population. At the same time, housing
and communal economy, nature protection,
employment provision, youth and women's policy,
social protection, and all areas of ensuring population
well-being are important sectors of social security. At
the same time, other structures of social security are
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IPAKTUYECKAS PEAJIM3AIIUSA BIYMCJIEHUS KPUBOJIMHEMHBIX MHTET'PAJIOB B MAPLE

Annomayus: OOwupHvie NPAKMUYECKUE NPULONCEHUS MEOPUU KPUBOIUHEUHBIX UHMESPANLos U pPa3eumue
COBDEMEHHO20 HANPAGNeHUe MAMEMAMUKYU - KOMHbIOMEPHOU MAMEMAmuK Cco30al0m — NPeonoCcuLiKy  OJis
PACUUPEHUS  B0ZMONCHOCTELL UX peanuzayuu 6 COBPEMEHHbIX CUCIeMAX 6bluuclenutl. B cmamove
PACCMAMPUBAEMCsi  8ONPOCHL  PEUuleHus 3a0ay Meopuu KPUGOIUHEHHbIX UHMEZPAN08 6 CUCHeMe KOMAbIOMEPHOU
mamemamuxu Maple.

Kniouesvle cnosa: xpusonuneinviii unmezpan 1-2o poda, 3amena nepemennvix, npedenvl uUHmMezpuposanus,
KPUBONUHEUHBLIL UHmMe2pal 2-20 pood, KOHMYP.

Brenenne peanu3aliM B  COBPEMEHHBIX BBIYMCIHTEIBHBIX

Kak wu3BecTHO, 0071aCTbI0O HHTErPHPOBAHMSA CHUCTEMAX.
ONpENENEHHOrO0 MHTErpanga SBISETCS OTPe30K Ha PaccmoTpuM  BBIUMCIEHHE KPHUBOJIMHEHHOTO
MPSAMOIA; TBOMHOTO HHTETpala - HEKOTopas 00JIacTh B uHTerpana 1-ro poga B CHCTeMe KOMIIBIOTEPHOM
IUIOCKOCTH; TPOMHOrO - HEKOoTopas o0nactb B marematuku Maple. HyxHo umeTs B BuAy, 4TO C
IpocTpaHcTBe. Bmecre ¢ TeM  CyIIECTBYIOT Ka)KJOM HOBOM BEpPCUEU IMPOrpaMMBI CYIIECTBEHHO
MHTErpajbl, 00JAaCThI0 HMHTETPUPOBAHHS KOTOPBIX pacIIUpSIOTCS BO3MOXHOCTH BBIYHCICHMH — HaJ
SBIISIETCSL ~ KpUBasg,  KoTopas  HUMeeT  CBOE MIPOCTPAHCTBEHHBIMU OOBEKTAMHU U MOBEPXHOCTSIMU.
pacronokeHne B TUIOCKOCTH WITH B MPOCTPAHCTBE. C Bepcun Maple 8 Beemen maker VectorCalculus,
Takue uHTerpanbl Ha3bIBAIOTCS KPUBOJIMHEHHBIMU KOTOPBIII IpH BBI30OBE, OTKpPBIBA€T JOCTYyN K
uaTerpanamMud  [1].  Ammapar  KpHBOJMHEHWHBIX MIPAKTUYECKOM peanu3anuu BBIYHCIICHUS
HMHTETPAJIOB 3HAYUTEIBHO PACIIUPAET BO3MOKHOCTH KPUBOJIMHENHBIX MHTErpasioB. JlaHHBIM MakeT mocie
MPUIIOKEHUI MaTEMaTUIECKOTO aHaJIM3a K PeIIeHHI0 3arpy3kd MOXET BHUJIOM3MEHUTh MHOTHE ONEpaTopHl,
3a7ad U3 MEXaHWKH M (Qu3nku. B cBsa3m c ugewm, KOMaH/Ibl ¥ (DYHKIMH, BCTPOCHHBIC B SIIPO CHCTEMBI.
paccMaTtpuBaeTCcsi  BOIPOC  UX  MPaAKTHUYECKOU [Ipu 3TOM IIPOUCXOAUT U U3MEHEHUS

MaTeMaTH4ecKoro M (usuyeckoro cmeicia. Ilotomy
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ggf;’;g;egs[c;]. TaKeTOM HYyAHO Becema IIycTh HYKHO BBIYHCIHTH J = I(X + y)C” ,
JIist BEIYMCIIEHHS] KPUBOJIMHENHBIX UHTETPAIOB L
HeoOxomuMo mnonakimounTth naket VectorCalculus: rae L — xomtyp TpeyrombHmka ¢ BepuiMHaMu
restart; 0(0,0), A(].,O), B(O,l) [3]. TIpu HenocpenacTBeHHOM
with(VectorCalculus); pEIICHHH  WCIONBb3Ys, CBOWCTBO aUTUTHBHOCTH
HHTETpaa:
I(x+ y)dl = I(x+ y)dl + I(x+ y)dl + I(x+ y)dl,
L OB 0A BA

Y BBIYMCIISAS KAXKIbIM  MHTErpall Ha KOHKPETHOH
MPSIMO¥A, TOTyYNM 3HAYCHUE:

J =I(x+ y)dl = I(x+ y)dl+ j(x+ y)dl+ I(x+ y)dl=1+/2.

oB

C mnomourpto komanael Pathint () 3amaem BEIBOJ] Ha pabodeM mwmcre. s KakIoro orpeska
KPHMBOJIMHENHBIM HMHTErpan ¢ omuuen 'inert', mis UCIoNb3yeM omuuio Line B KOTOpoi yKassiBaeM
TOro, 4ro0Obl  ABTOMATHYECKM  HWHTErpal  He Touku oTpeskall]:

BBIYHMCIIAJICA, KaK BBIITOJIHACT CUCTEMA, a YBUJICTD €TI0
I1:=PathlInt( x+y, [x,y] = Line( <0,0>, <1,0>) ,'inert" );

12:=PathInt( x+y, [x,y] = Line( <0,0>, <0,1>) ,"inert" );
I3:=PathlInt( x+y, [x,y] = Line( <1,0>, <0,1>) ,"inert");

1

11 ::ftdt
0
1

12 ::Jtdt
0

1
|3::fﬁdt,
0

BorunciauM kax/piii uaTerpai 6e3 ormimu 'inert':

zI1:=PathlInt( x+y, [X,y] = Line( <0,0>, <1,0>));
zI12:=PathlInt( x+y, [X,y] = Line( <0,0>, <0,1>));
zI3:=PathInt( x+y, [X,y] = Line( <1,0>, <0,1>));

zI1 =

NI~ N

zI2 .=
213:=./2

CyMMupyeM NOJTyYE€HHbIE 3HAUCHUS:
z1:=z11+z12+213;

71:=1+./2

Hcmone3yst komanmy LineSegments, MoxHO Ge3
HCIIOJIb30BAHUS CBOMCTBA aINTUBHOCTH HHTErpaja
, TOTy4YuTh pernenue(1]:
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I:=PathInt( x+y, [X,y] = LineSegments( <0,0>, <1,0>,<0,1>) ,"inert");
Zl:=PathInt( x+y, [X,y] = LineSegments( <0,0>, <1,0>,<0,1>) );
Zl:=1+,/2
PaccMoTpuM  BEIYMCIIEHHE  KPHBOJIMHEHHOrO 3aMeHB: X = pCOS@, Y=psSing , wumeem
uHTerpana  1-ro  poja,  WCHONB3ys — 3aMEHY
HEPEMEHHBIX. Hampumep, BBEIYHCIIAM ,0(¢))= acosp mwis @ e|— i ’ z [3].
J:J\/x2+y2dl 2 2
1o OKpyHOCTH IIpn mnpakTHyeckod peanu3aluy B CHCTEME
; ) Maple B sToM cnydae ucnons3zyem komanay Pathint
L:X°+y°=ax. TIlpu BBeneHuu TNONAPHOI () ¢ 3amenoil mepeMeHHBIX (X = PCOSQ,

y = psing c yuerom p((o)zaCOS(p [1]:

C:=PathiInt( sqrt(x~2+y”2), [x,y] = Path( <a*(cos(phi))"2,a*sin(phi)*cos(phi)>, phi=-Pi/2..Pi/2),"inert" );
zO:=PathiInt( sqrt(x"2+y”2), [x,y] = Path( <a*(cos(phi))"2,a*sin(phi)*cos(phi)>, phi=-Pi/2..Pi/2)) ;

2
C:= J Jcos(¢)* a2+ a2 sin($)? cos()? J4 a%sin(¢)?cos(¢)?+ a2 (2 cos(9)? - 1)2 d

2

¢

Kak BugHO, B 3TOM mpHMepe HYXHO OBLIO
TIpeABapUTEIHHO BBIITOJTHUTD BBIYHCIICHHS,
CBSI3aHHBIC TI0 3aMEHE U Mpe/ieNaM HHTETPUPOBAHHUS.

z0:=2a?
BBOJUTCS KOMAaHIa VectorField, xotopast
MOYEPKABAET , YTO (PYHKIMS OTHOCHUTCSA K BEKTOP-
¢dynaxoun[1].
IMycts TpebyeTcs BBIYHCIIUTH

BbruncieHue KPUBOIMHEHHBIX HHTETPAIOB 2-TO
pola OCYIIECTBISACTCS, KaK W KPHUBOJIUHCHHBIX
uHTerpaioB 1-ro poja B CHELHMATA3UPOBAHHOM
nakere VectorCalculus cucteme koMmbrHOTepHOU
marematuku Maple. Tlpu stom cremyer obpaTuth
BHUMAaHHE Ha TO, YTO MPH BBEICHUH KPUBOJIUHEHHOTO
HHTErpaja [0 KOOPAWHATAM HCIIOIb3YETCsl KOMaHaa
Linelnt . [lns BBeaeHUS MOABIHTErPAIbHOM (DyHKIIHH

restart;
with(Student[VectorCalculus]);

J:j(x2—2xy)dx+(y2—2xy)dy e
L

mapabona Y = X° mpu —1< X <1[4]. B cucreme

Maple mist perieHst BBOAATCS KOMaH/IBL:

VectorCalculus[Linelnt]( VectorField( <x/2-2*x*y,y2-2*x*y>),

Path( <x,x"2>x=-1..1),"inert")=

Linelnt(VectorField( <x/2-2*x*y,y2-2*x*y> ),

Path(<x,x"2>x=-1..1));

1
J—2x3+x2+2(x4—2x3)xdx:
-1

Kak BumHO, cuctema yke NpH BBIBOJE Ha
pabounii TUCT MPOU3BeENa BEIUMCICHNUS: 3HaUeHNs Y

2
3ameHunna Ha X, MCIIOJb30Baia (opMyIry:
b

-14

15

P, y)ex-+ Qlx, vy = [ (P, T(x)+ Qx F(X)F(x)e

a
W 3ammcaiga TOJABIHTETpajbHOE BBIPAKEHHE C WX
YUETOM.

Paccmotpum pemieHue BBIUHCIICHUS
KPHUBOJIIMHEHHOTO WHTErpajga 2-ro pofa B CHCTEME
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Maple ¢ rpaduueckoii BU3yaaHM3amueld HCXOTHBIX
JIAHHBIX: ITyCTh HY>KHO BBIYUCIINUTD

TA-dukcausi TOYKH A(l,l) Ha rpaduke B BUIE

Kpyra,

f2(x2 +y2)dx+(x+ y)dy,
L

rae L - koHTyp TpeyroyibHUKa ¢ BEPIIMHAME B TOYKAX

AL1), B(2.2).

C(13). [5]

TlogkmouMM  makeT plots.  CocraBum

rpapuyeckne o0bekTsl G -BeKTOpHOE TONIE ¢
(hukcarerr 0071acTH MHTETPUPOBAHHUS: TPEYTOIBHIK
ABC, cropous! koToporo
o0acTH;

ABJIAIOTCA T'paHULIaMU

PA — mpomuce Ha TpaduKe TOUKH A(l,l) c

moMoLIb KoManas! textplot;

restart;

with(Student[VectorCalculus]);

with(plots):

G:=Linelnt(VectorField( <2*(x"2+y”2),(x+y)"2 >),

PB — mpormch Ha rpaduke ToukH B(2,2) ¢

noMonibpo koMan s textplot;

TB-¢dukcanus Touku B(2,2) Ha rpaduke B BUIE
KpyTa;

PC — nporice Ha rpaduke Touknm C(13) ¢
oMo koMan s textplot;

TC-¢ukcanus Toukn C(1,3) Ha rpaduke B BHIE

Kpyra.
IMponuceiBaeM 3tH 00bekTHI B KOManse display

Juts TpauecKOi BU3yaln3alim:

LineSegments( <1,1>,<2,2>,<1,3>,<1,1>), output=plot ):
PA:=textplot([1-0.05,1-0.05,A],align={ABOVE,LEFT}):

TA:=pointplot([1,1],symbol=circle,symbolsize=14):

PB:=textplot([2+0.05,2+0.05,B],align={BELOW,RIGHT}):

TB:=pointplot([2,2],symbol=circle,symbolsize=14):
TC:=textplot([1+0.05,3+0.05,C],align={ ABOVE}):
PC:=pointplot([1,3],symbol=circle,symbolsize=14):
display(G,PA, TA,PB,TB,PC, TC,PC);

Vo

257

B
Y
B
Y

/////

1.57

T

/////

| T T T T T T P T T T T T T T T
i g e i iy
T T T T T T T T T T T T T
P Tl A A R

e  aY
P A e

- P s

BBOHI/IM KOMaHay BBIYHCIICHUA

KPHUBOJHHEWHOI0 HHTErpaia 2-ro poja:

VectorCalculus[Linelnt]( VectorField(<2*(x"2+y”2),(x+y)"2> ),

LineSegments( <1,1>,<2,2>,<1,3>,<1,1>), inert )=
Linelnt(VectorField( <2*(x2+y”"2),(x+y)"2>),
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LineSegments( <1,1>,<2,2>,<1,3>,<1,1>));
1 1 _
J4(1+t)2+(2+2t)2dt+f 16—2(2—t)2—2(2+t)2dt+f—2 (4-21)2dt="

0

0

Co3gaguM KapTUHKY BEKTOPHOTO OIS IUIs

BRIUMCITEHH  J = Ixydx+ yzdy+ zxdz, rpe L-
L

YETBEPTh OKPY)KHOCTH

restart;

x =acost , y =bsint,

with(Student[VectorCalculus]);

with(plots):

P1:=Linelnt(VectorField(

<X*Y,y*z,7%%>

),Path(

Z =1t npoberaemasiB HanpaBlieHHH Bo3pacTaHus {
[6]. Toaknrounm makeT rpadMuecKd MMOCTPOEHHIA

plots

. CocraBmsieM Tpaduueckue OOBEKTH H

MPOMHKCHIBAEM ¢ MOMOIIBI0 KoMaH el display BeiBO
rpaduKoB B 0AHO u300pakeHue[1]:

P2:=textplot3d([1,0+0.1,0,A],align={BELOW,RIGHT},color=black):
T1:=pointplot3d([1,0,0],symbol=circle,symbolsize=14,color=black):
P3:=textplot3d([0,1,1.7,B],align={BELOW,RIGHT},color=black):
T2:=pointplot3d([0,1,1.6],symbol=circle,symbolsize=14,color=black):
display(P1,P2,T1,P3,T2,axes=normal,orientation=[-5, 65]);

B PE3YIbTATE IMMOJYUHUIIOCH TaKO€ I/I306pa)KGHI/Iei

BBogum
KPHUBOJIMHENHOTO

KOMaH/Iy
WHTETpala  IMpU

BBIYUCJICHUA
IIOMOIIH

napaMeTpU4eCKuX ypaBHEHHH:

VectorCalculus[Linelnt]( VectorField( <x*y,y*z,z*x>),
Path( <cos(t),sin(t),t>,t=0..Pi/2 ),"inert")=
Linelnt(VectorField( <x*y,y*z,z*x>),
Path(<cos(t),sin(t),t>,t=0..Pi/2));

ta] =

]

'[ —cos(t) sin(t)" + sin(t) ¢t cos(t) + t cos(t) dt = —

| 4

<cos(t),sin(t),t>,t=0..Pi/2 ),

output=plot ):

+5?I
8

Philadelphia, USA

348

2 Clarivate

Ana lytics indexed



ISRA (Indiay  =6317  SIS(USA)  =0912  ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350
Kak BuauM, BO3MOXKHOCTH COBPEMEHHBIX co31aBaTh TPaQUUECKYI0 BH3YAIM3AlUIO PELICHUS
MAaTeMAaTU4YCCKUX IIaKECTOB MO3BOJIAIOT IIPOBOAUTH 3ajJga4, 41O COKpalaer BPEMCHHBIC 3aTpPaThbl
BBIYUCJIICHUA KpI/IBOHI/IHeI‘/'IHI)IX I/IHTeraHOB, Hpouecca BBIYUCIICHUS, €TI0 prlloeMKOCTB.
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Introduction

Goodness has long been said to be the true goal
of humanity, pure desire, good, noble, generally good
deeds, and people always strive for it. From noble
deeds, a person's tongue grows, his passion for living
increases. In the "Avesta"[1], this human quality is
revered and glorified.

"In the "Avesta", which is said with a noble
mind, a noble word and a noble deed, | applaud a
noble deed and a noble word. | am happy with the
good deeds of all to noble thoughts, noble words,
noble words(to say). | turn away from all bad
thoughts, bad words, bad deeds"[2] the proverbial
words are of great educational importance in the
understanding of the national self today.

The First President of our Republic I.A.Karimov
wrote in his book "High spirituality - invincible
power",- taking the principle of "noble thought, noble
word, noble deed”, which defines the fundamental
meaning and essence of "Avesta", it can be seen that
there are lessons that are immodest even for the
present. Such thoughts, that is, the interpretation of
good intentions, words and unity of work as a priority
idea of the life of society, are inextricably linked with
nakadar with our spiritual ideals today, it is especially
noteworthy that has a solid life basis"[3].

Doi: Gos¥® https://dx.doi.org/10.15863/TAS.2023.04.120.64

Indeed, such issues as the integrity and integrity
of being, the close connection of human life with
nature with the spiritual world of man, have formed
the meaning of human life at all times. For this reason,
people have come to try to do good to each other.

The founder of the Zoroastrian religion,
Zoroastrianism, developed the doctrine that the fate of
people in the other world will be decided in
accordance with the life of today’s world. Including
academic S.F. Ol'denburg correctly wrote that
"Zoroastrianism is the most rational religion aimed at
facilitating a person's life on earth, making him
happy"[4].

Zoroastrians in their practical activities tried to
do only good deeds, leaving a good name for
themselves. They tried to live a peaceful life, to work
honestly, condemning useless bloodshed sacrifices,
military conflicts, invasion attacks. In general, the
attempt to improve material life was judged as a
struggle against evil, and good deed was preferred
over absolute observance of various religious creeds.
It is said that the creator man meets the mercy of God,
and the mother nature, which gave life to man, is kept
sacred.

The "Avesta" argues that there is a constant
counter - struggle between the forces of goodness and
evil in the expression of moral standards, values. The
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genesis of goodness, the founder, creator Ahura
Mazda, the result of the struggle between the genesis
of evil and the creator Ahriman depends on the fact
that a person consciously stands on the side of
goodness. It is correct to say that the idea of "Avesta",
in which a good thought, a good word, a good deed
should be common, close and holistic in a person, and
then goodness will prevail over evil, is one of the
upheavals of our national spirituality.

The "Avesta" notes that the universe is built on
contradictions: in physical things - darkness with
light, in living nature - death with life, in the spiritual
world-evil with goodness, in social affairs - there are
constant contradictions between lawlessness with just
laws. In the religious sphere, there is a sharp struggle
between the spirit of Virtue and the spirit of goodness.
Ahura Mazda will continue to bring goodness,
Ahriman,the spirit of evil, will fight against him and
start people to evil, to evil.

Revered is called to unite people against evil in
Yasna, 28 of the source:

"0 Mazda Ahura!l

Come unto us with good will and truth, and give
good living to zoroastrians and righteous people
through the true words.

Give us joy and the power of the universe, so that
we may unite in exchange for enemy oppression and
evil."

"O Mazda!

Ashah-become a will upon the aim of the
pharisees, a clear view that you are rightly worthy of
truth and good intentions. | know in truth that the
applause of the noble cause and the heart of the tongue
will not be left ungrateful to you."

("Avesta". Goths, Yasna, Hot 28, pp. 8-9).

The 30th prophecy of the "Avesta" states that
there is no intermediate in the eternal struggle between
goodness and evil, every person is forced to
participate in one side or another of this process.
Therefore, faith in religiosity occupies an important
place as a target of perfection. Faith allows people to
distinguish goodness from evil. A believer - a
believer, of course, strives for goodness, for good.
Evil spirits - giant, fairy, devil and others - are
depicted as the personification of sins, mistakes, lies,
diseases. Ahura Mazda challenges people to avoid
them, to withdraw.

Revered we read the following about this in the
source:

"...There is no doubt that Ahura giants and
infamous people know better than anyone what they
have done in the past and what they will do in the
future.

Ahura is the only justice judge of this universe
who will be what he wants".

"In reality, we two-l and the spirit of the
universe-applaud Ahura with miserable hands. That is
our only desire from him: that in this world the wicked

and their leaders may not be harmed and humiliated
by the wicked!..".

("Avesta". Goth's, Yasna, Hot 29, p. 9)

The holy source notes that a good idea is
primarily understood as the ideas of being kind to a
loved one, in the spirit of the divine law, of being kind
to a loved one, of being able to help when in need and
danger, against evil, of being able to actively fight for
the happiness of people, living in harmony with
everyone, of a person should not be jealous of others
in his thoughts, a well-meaning person cannot dargish
and not be given ignorance, because in such a state he
loses his goodwill, forgets duty and justice, and makes
inappropriate actions.

As written in the "Avesta", the bad tutor inverts
the divine words with his education and spoils the
perception of the living.

"In reality, it makes people bear fruit without the
priceless investment of honesty and noble intention.

They forbid people from their righteous deeds
with these teachings.

They are wronged by their misguided judgment
that the people of the worlds are alive".

("Avesto". Goths, Yasna, Hot 32, pp. 14-15).

In Yosin's 14th prophecy, God said, "I like noble
thoughts(intentions), noble words, and noble deeds. |
glorify the arrangements based on the laws of
mazdayosin".

From these thoughts, it can be seen that the
Zoroastrian faith is based on three supports: purity of
thoughts, constancy of the word, humanity of deeds.
Ahura Mazda called the people"...unbiased in their
desires, their habit of living in harmony with each
other, calls for self-restraint from greed, envy,
seniority(inferiority), ambition, lawless deeds".

It is said that overcoming a promise made,
staying true to it, strictly following contracts in trade,
paying off debt on time, being free from deception and
betrayal are signs of faithfulness. M.Boyce noted that
in "Avesta", faith is glorified, that is, "a believer is a
perfect man who knows how to keep himself from
theft and robbery, from courting the goods of
strangers, from self - betrayal, that is, from mistrustful
deeds" [5]. "Take more care of your soul in relation to
your bodies," that is, if your spiritual world is at first
clear, your material life will also continue to be
perfect, says Ahura Mazda. The "Avesta" glorifies the
moral qualities of the individual, truthfulness,
fairness. While such qualities are possessed by Ahura
Mazda himself, he is at the same time an
uncompromising enemy of evil, which is contrary to
goodness.

In the laws of Ahura Mazda, the appropriation of
dry and gray land, its fair distribution among the
community, was calculated from the most noble
works. The next lucrative business consisted of
preparing food, raising pets and livestock. Zoroastrian
says in the name of God to the rulers: "a poorly fed
people will have neither good, strong workers nor
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healthy, energetic children. Decency from eating
badly also gets worse. If the bread is plentiful, the holy
words will also be well received"”. Although at first
glance these words seem simple, it is necessary to note
that there are a huge number of philosophical
meanings, educational oars in it.

Ahura Mazda reveals about the two supreme
primitives of all existence - goodness and evil. These
primal powers, facing each other, always exist
together, meaning life and death, heaven and hell. Hell
is embodied in the vision of Ahura Mazda as the worst
moments of life, the highest state of heaven and spirit.

As Revered notes in the source:

"Those who chose the lie of the two worlds were
given the worst deeds, and those who turned their
backs on the truth, which was built for the righteous
worlds that covered the eternal sky, flattered Ahura
Mazda because of their noble deeds and love for
freedom.

The city of the universe, the noble intention, and
the truth came to those who had chosen the good,
giving them a mighty life."

("Avesta". Goth's, Yasna, Hot 30, p. 10

Evil and imperfect phenomena in a person come
from their essence. And overcoming them is a work of
perspective, and believers are encouraged to be the
most active in the process. If they follow the laws and
admonitions sent by Ahura Mazda , goodness will
continue to stand up to evil.

The "Avesta" on goodness further states: "to
create good and goodness, "the divine book says, "one
must work, and create material pleasures with one's
own hands". Indeed, as noted in the "Avesta", labor is
the foundation of all goodness, the foundation of
good. "The father of pleasure is often labor," says one
of the sages, another, "labor is the padar of happiness."
If we remember the proverbs of the ancient world
thinker Aesop, "labor is a pleasure for people," the
true essence of labor will seem to open up.

One of the edges of goodness is loyalty, at the
same time its result is tranquility. A devoted person
will have a wide bosom, a clean tongue, dedication.
Loyalty, brings prestige to a person.

The "Avesta" places special emphasis on loyalty.
"Whoever is faithful to me, in the Bible it is said, will
be a polytheist to the best, and whoever is not faithful
will be given the worst. Such is my reason and the
covenant of my opinion."

Professor G.Mahmudova correctly wrote that
"the humanistic vision of Zoroastrianism is based,
above all, on the protection of the interests of those
engaged in high - ranking works aimed at deciding
piety, moral dignity, hard work, justice, pure
intentions and deeds, justice, goodness, truth and
piety" [6].

In "Avesta", a struggle between good and evil
goes from beginning to end. Faith, faith are the veins
of goodness. A person of faith, people of faith will be

above all dishonest, compassion, tolerance, open
kungillilik are also their companions and companions.

"He said," | am the one who fulfills the omens. |
dedicate to those who are faithful and confident joy
tolerance!”. According to "Avesta": "we honor
Mithras... | honor Mitra, " says Revered Ahura Mazda:

Kymuna a3rynukinap coxuom. .

Dp3035aiiMu3 €B Kup Mutpanu

dapaxMaHIIUK XaKKA-XypMaTu

Bbop oBo3na ayo kuinamax

Ba xynyncus siinoBnap moxu

Murtpa XaKkkKu KeaTUpaIupMaH

MeH KypOOHIHKIIAp.

bu3s sxTupom kuinamus YHu ,

SlioBnapy NOSTHCU3AUP XY,

Sxmmnmuknap spatagup Vi,

Kencun 6usra maman 6epMokka,

Kencun 6usra xeHr pamriap y4yH,

Kencun 613HM KYIIaMOK YUyH,

Kencun 6usra mypyBBaT y4yH,

Kescun OM3HM KyTKapMOK Y4yH,

Kencun 6uzra ronubauk yayH,

Kescun 6usra 6axT- MOUIMK Y4YyH,

Kencun 6u3ra sSXmuinK yayH,

Kencun ronn0, kencun 3abapracr,

Enrounapra 6yiuncuamac Y.

("Avesta". Yachts, Mitra Qasida, - p. 184)

The holy scripture praises Mithras, the
embodiment of goodness. One who cannot see
goodness, evil and fisk-corruption, blackness inside,
are brought under criticism. One of the sages says
about this: do not get out of the noble virgo, regret that
the evil will be from his own character. Indeed,
goodness has always given light to mankind. All
aspects of it have served humanity. Proverbs chanting
goodness in avesto still serve humanity today.

"Avesta" contains such phrases about good and
goodness. Ahura Mazda, who took the affairs of the
world to his sleep, says:

"Only those who lead others to good will receive
good".

We want power and share , in truth, from you!

- O Ormaithius!

Grant us the living, which is shrouded in the light
of good intentions and is the reward of the struggles
for truth.”

("Avesta". Goth's, Yasna, Hot 43, - p. 18

Also, Ahura Mazda believes that others are given
light to those who want light.

"Under the light of truth, donate to us from your
enlightenment, where noble intentions are created, so
that we may enjoy joy every moment, every hour,
every day of our existence.

In truth, the highest good will be given to those
who guided us to the right path of bliss - the world of
truth, which is the abode of Ahura - when we are
living in the land and heaven.

- O Mazda!
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Those who indulge and believe in you will have
chastity andund er the light of goodness, they shall be
plowed.

- When the noble intention came to me, and for
the first time it came to you | heard your word, |
confess that | took it between people to go is heavy.
However, | am the most noble of youl will keep your
word, whatever it is, until the end. After that, |
considered you pure.

- O Mazda Ahura!

The noble intention visited me with the intention
of my longing:

- Give you a lasting life that no one except you
can give. This was a prophecy from the prince of the
universe about the Armenian living.

After that, | saw you as pure.

- O Mazda!

When the noble intention came to me and taught
me that rest is the best way to gain knowledge, and the
leader said that it should never be a reason for the
sympathy of the devotional people, for they are
deserving of the righteous ashavans.

After that, | found you pure".

("Avesta". Goths, song two, Yasna, Hot 43, -p.
19)

Goodness is again interpreted as follows:

"- Whoever believes in my religion, who - who
is mine, who is grafted on to my doctrine, who is-who
listens to my calling ossa, she is my closest
companion, and | have a noble intention for her in his
urine, the most beautiful miracles are deliverables.

However, whoever is obsessed with our path,
religion, raftoru kirdor, we are the alternative to him.
We are present opposite him to muhoraba.

- O Mazda!

I will bring out your muhibs to ruyab in the urine
of truth, and I will please you. It is my suicide. The
mugtazah of my intention and my fiction".

("Avesta". Yasna, Hot 46, -p. 24).

The ideas presented in the "Avesta" on goodness,
creation above served to make our ancestors do only
good, to leave themselves good deeds, so that the ideas
of goodness, creativity were characterized by noble
goals, such as making the land prosperous, the
people’s life prosperous. These ideas have lived, since
ancient times, as the most noble ideas of the life of
society. The words of our President Shavkat
Mirziyoyev "to study our rich heritage, which
represents the invaluable values of our people and the
experience of rich statehood"[7] are a requirement of
today. Such noble ideas, patriotism and creativity are
a legacy to our people from their ancestors. In the
history of mankind, he who sowed seeds of such high
ideas as justice, truth, goodness, hard work, creativity
in the minds and minds of people, the high ideas in the
book "Avesta", created by the Prophet Zoroaster, were
the immortal ideology of our great compatriot
Zoroaster.

Almost three thousand years ago - during the
period when the enlightenment was overshadowed by
clouds of ignorance, our great compatriot Zoroaster
began to promote the ideas of solitude and goodness.
In Zoroastrian doctrine, ideas calling for human
goodness occupy a central place.

The ideological struggle between the forces of
goodness and evil is described in detail in the
Zoroastrian bible, the "Avesta". In it, the ideas of
military conflicts, wars of invasions, tormenting
animals, injustice to people, falsehood, covenant
fidelity, betrayal are condemned, and ideas that call
for a more fiery, peaceful life, hard work, farming,
animal husbandry are glorified. In Zoroastrianism,
land, water, clear air, mother - nature are revered, a
person who opens up a Kuruk land and turns it into a
garden and a garden is subject to theological mercy,
but those who destroy gardens, crops, irrigation
structures, on the contrary, fall into great sin.
Zoroastrian ingenious ideas encourage people to live
in peace, to make the motherland prosperous by
working honestly.

The "Avesta" glorified the idea of patriotism and
urged people to be perfect” [8]. "Give me children,
perfect and religious, love homeland and anjumoro,
stable, noble, saving me from darkness, hassle. So that
they may raise the address, the city, the country and
its name and sound.” The work also promotes the
ideas of honoring the Mother earth, its improvement.
In particular, according to the "Avesta", it is he who
planted the ground with more than one blessed person
and more wheat, cocaine and fruit trees than anyone
else! It is said that he released water into dry land and
plowed water lands.

"The ground, which has not been planted in a
long time and has not touched the spine, is
unfortunate... Whoever plows the floor with the left
and right hand, the right hand and the left hand, the
floor will give him prosperity... The ground also gifts
abundant fruit".

("Avesta". Vandidod, 3rd fargard, 3rd division, -
p.114)

The plowing of the Earth and the sowing of
Sarah seeds the germination of wheat grass the evil
forces there, the idea that the giants will leave these
lands is given in the section dedicated to the Vandidod
part of Avesta as follows:

"When a seed is produced in the egats, the giants
will die out of their seats.

When the wheat gurgles, the giants begin to
tremble in horror.

When wheat is flour, the giants smoke moans.

When the wheat is eaten by the threshing floor,
the giants die.

Whichever household produces a head of wheat,
the giants move away from that household.

As if there was a storehouse of wheat in an
apartment, as if heated iron giants would scratch the
neck".
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("Avesta".Vandidod, 3rd fargard, 3rd division, -
p. 115)

Zarathustra, featured in "Avesta", says, " |
applaud the noble intention, the noble word, and the
noble deed! From the inside of intentions, words and
deeds, I choose a noble intention, a noble word and a
noble deed. The wise words" | turn away from all evil
and evil words and evil deeds" are still of great
educational value today. These immortal ideas came
later in religions, including, it was also adopted by
Christianity and Islam. So this book was an ideology
of society, consisting of a system of ideas formed in
its time.
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Introduction

Al-Biruni, Abu Ar-Rayhan Mohammad Bin
Ahmad (440AH/1048CE) is in the authors view the
leading mineralogist throughout Islamic history. His
monograph “Treatises on how to recognize gems” (Al-
Jambhir fi Ma rifatil Al-Jawahir) is most probably the
best contribution on mineralogy in the Muslim
civilization. Throughout this manuscript, Al-Biruni
did not translate or copy the science of other
civilizations but Instead, he recorded his own
experience. Abu Rayhan Mohammed ibn Ahmad al-
Biruni, a prominent polymath scholar from
Khwarazm, city of Kyat great representative of
Mamun Academy in Khwarazm, he has written about
150 works in astronomy, mathematics, mining,
geography, history, pharmacology and others, 31 of
which have reached us. Among them are the following
fundamental works of the scholar.

There is information that Biruni wrote 154 works
of different sizes, correspondence, but 30 of them
have come down to us. In his works, on the one hand,
he creatively developed the advanced traditions of

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.04.120.65

Central Asian, ancient Greek and Indian thinkers, and
on the other hand, his maturity testifies to the breadth
of his scope of thinking. It is noteworthy that Biruni
raised the question of the “cause of causes” - the
emergence of man and human society. In this regard,
he writes, “it is the oldest and most famous of all
ancient histories, the beginning of humanity.” Hence,
the Scholar was in a position of rationalism on this
issue, acknowledging the differences between people,
thinking only of external differences, and concluding
that the internal structure and organization of people
are common to all. Biruni’s great works such as
“India”, “Monuments of Ancient Peoples”,
“Mineralogy”, “Geodesy” brought him worldwide
fame [2, p. 12].

Main part

Biruni defined the concepts of arithmetic,
algebra, geometry and number theory in a certain
order, raised trigonometry to the level of an
independent science. In his studies on geography, he
showed the exact coordinates of countries, seas and
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islands located in seven climates, developed the most
perfect map of the world. With the help of the
astronomical instruments he created, he discovered
the unique shape of the Earth - a globe, which was one
of the greatest inventions in the history of mankind.
Unlike the Greek scientists [5, p.68], he proved in an
original way that the Indian and Atlantic oceans are
connected, and discovered the unknown continent
unknown assembly behind the ocean five hundred
years before Christopher Columbus. did Biruni is one
of the encyclopedic scholars who left a rich legacy in
the fields of history, ethnography, language, literature
and medicine.

Mineralogy. In mineralogy, Beruni first
measured the specific gravity of solids and liquids
using his own instrument and proposed the
classification of minerals. He developed the theory of
origins of minerals and cited paragenetic data. When
he was already eighty years old, Biruni devoted a book
entitled Ketab al-jamaher f1 ma‘refat al-jawaher (The
sum of knowledge about precious stones) to
mineralogy. It is the most comprehensive book on this
subject in medieval Arabic literature. In it Biruni
describes the minerals and metals of Europe, Asia, and
Africa, drawing upon earlier sources and his own vast
experience.

The work consists of three parts, beginning with
an introduction composed of a dibaja (preamble)
devoted to praise of the wisdom possessed by created
beings and fifteen tarwiha (sections) describing the
situation of man in nature and how he came to use gold
and silver and to make use of jewels for his adornment
(32 pages of the printed text).

The second part (200 pages) is devoted to
precious stones (al-jawaher), as well as to other
minerals. The principal stones described are the
following: yaqut (hyacinth, sapphire), yaqit ahmar
(ruby), yaquat akzar (green corundum), yaqat jamri
(carbuncle), la‘l (spinel), bijadi (garnet), almas
(diamond), sanbadej (emery), lo’lo’ (pearl), zomorrod
(emerald), fayriuizaj (turquoise), ‘aqiq (agate), jaz’
(onyx), ballir (rock crystal), jamast (amethyst),
lazaward (lapis lazuli), dahanj (malachite), ya$m
(jade), yasb (jasper), sabaj (obsidian), badzahr
(bezoar), kahroba (amber), magnatis (magnetite),
Sadenj (hematite), zojaj (glass), mina (enamel), qisa’
sinfya (porcelain). Metals (felezzat) include ze’baq
(mercury), dahab (gold), fezza (silver), nohas
(copper), hadid (iron), asrob (lead), and kar sini
(Chinese iron, i.e., zinc).

Biruni makes use of numerous ancient Greek and
Arab authors and cites many verses from Arab or
Persian poets. He carefully analyzes the names of
minerals from the philological point of view, citing
authors like Kalil b. Ahmad, Asma‘l, Farra’, Aba
Hanifa, and Dinavari.

Biruni accepts the vapor theory, more
specifically Jaber b. Hayyan’s sulphur-mercury
theory, of the origins of the minerals and metals. He

rejects the notion of transmutation, though he admits
the growth and gradual transformation of metals into
gold in nature.

Finally, thanks to an apparatus he constructed
himself, he succeeded in determining the specific
gravity of a certain number of metals and minerals
with remarkable precision [6, p.561].

Geology. Biruni's results in determining the
geographical width and distance of different places
amaze even modern scientists. The great scientist
notes that each part of the Earth's surface has its own
long historical development. Biruni was the first to
seriously study the geological development of some
regions of Central Asia, including the Amudarya
Valley. His conclusions about the geological past of
the Amudarya valley and the formation of the Aral Sea
are considered to be one of the most successful
geological analyzes of that time. The scientist relies
on the theory that "Seas turn into land, and lands turn
into seas." Biruni's conclusions about the formation of
mineral deposits, the importance of rock erosion, and
weathering of rocks are of great scientific importance.
He puts forward a theory that interprets the
appearance and disappearance of mountains based on
natural factors.

He criticized the theory of the transmutation of
simple metals into precious metals - a utopian idea that
was firmly established in the chemistry of that time.
In geography, he suggests the theory of the seas and
the idea to create the world's first spherical globe of
the Earth and the continent’s existence behind the
Pacific and Atlantic oceans.

Biruni also made great discoveries in the field of
geology. They took a scientific approach to the study
of the earth. He writes that each part of the earth's
surface has its own long historical development.
Biruni was the first to seriously study the geological
development of some parts of Turkestan, including the
Amudarya valley. His conclusions about the
geological past of the Amudarya valley [4, p.883] and
the formation [9, p. 206] of the Aral Sea are
considered to be one of the most successful geological
analyzes of that time. The scientist [10, p.128] relies
on the theory that "Seas turn into land, and lands turn
into seas.” Biruni's conclusions about the formation of
layers of minerals, erosion of rocks, etc. are of great
importance. Assumptions about the location of
terrestrial bodies for the balance of gravity in the
earth's crust are also very important.

In his work "Geodesy" for the first time, he
introduced a method of finding the distance between
cities by triangulation (measuring distance through the
solution of triangles) and using it to determine the
distance between the Ghazna and Mecca through
Khorezm [3, p.4541]. In this work [1, p.1052], he
proved [7, p.524: 8, p.4] that the African continent was
washed by the ocean waters from the south using the
original logical way.
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Conclusion

This article briefly discusses the great polymath
Islamic Scholar Abu Rayhan Biruni’s works on
mineralogy and geology and his achievements in these
fields. Here the role of the scholar’s heritage in
today’s era also discussed. Article finds that his great
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Abstract: The article is devoted to a review of the history and culture of the Shiite communities of Central Asia,
in particular Uzbekistan, which profess Shiism, from the Isnaasharid (Ismamite) and Ismaili interpretations. The
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Introduction But Irani is a generic ethnic term that does not

From the 16th century to the 20s of the 20th mean that all Shiites belong to a single "sub-ethnic"
century, in particular, due to the wars and invasions group!. Among the Shias we know as Iranian
caused by the religious and ideological rivalry (depending on the city of origin) we can also find
between the Sunni rulers of Movarounnahr and the those who call themselves Marvi/Mavri (from Marv),
Iranian Shiites, and the political, religious, economic Sabzbori (vegetable), Mashhadi (from Mashhad),
and social situations in Iran and its neighboring Giloni  (from  Gilon), Mozandaroni  (from
countries, the arrival of Shiite representatives to Mozandaron), Nisoi (from Niso)[4, p. 385-413].
Central Asia was observed. . Since these Shiite Iranians are divided into Tajik and Turkic
representatives mainly come from Iran, in Central speakers according to language signs. For example,
Asia, especially in the territory of the present Republic O.A. Sukhareva, who conducted research on the
of Uzbekistan (except for Iranian Jews), they are history of the cities of the Bukhara Khanate, writes
called by the ethnographic term Irani (Pers. Iranian). that according to the Tajik-speaking Persian language

and anthropological type of the city of Bukhara, it is

1 The term "Subethnik" ("Subethnos") is used here to refer to a
group separated from a particular nation or ethnos for geographical
or political reasons [13, p. 197-199].
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different from the descendants of the red-headed
people of Samarkand, who speak the Turkic language
and are considered to have been transferred to the emir
Shahmurad (1785-1800). We conducted research in
Samarkand in January 2007 and witnessed this in the
speech of the Iranian population living and working in
and around the Panjab Mosque.

In relation to the ethnic (or "sub-ethnic™) group
that we know as Iranians, O.A. Sukhareva used the
words "Persian” and "Persian™ in her published work
on the history of the cities of the Bukhara Khanate and
proposed to include the term "Persian™ in the literature
as the official name of this group[14, p. 365]. O.A.
Sukhareva expresses her opinion that after the
"massacre of Shias" in 1910, that is, when relations
between Sunnis and Shias in Bukhara became tense,
the Shias adopted the name Persian because the words
"Iran™ and "Marvi" were used in a derogatory and
hostile spirit[14, p. 82-83].

Professor I.1. Zarubin commented that, regarding
the division of Shias into Persians or Iranians, the
district civil commissioner in the Pamirs used the
word Iranian in reference to people who were
deported from Marv. I.I. Zarubin writes that they,
those deported from Merv (all Shias enslaved and sold
in the slave markets of the Bukhara Khanate) call
themselves Iranians, do not mix with the Tajiks, but
despite their language and religion differences, their
dress and lifestyle are similar to the Tajiks[15, p. 8].

In addition to the Iranians, I.I. Zarubin speaks
about the Persians living in the cities of the Trans-
Caspian region. For example, in the 1926 census, I.1.
Zarubin puts the number of Iranians in Samarkand
region at 11,282 and the number of Persians at
654[16, p. 24]. That is, here refered Shia
representatives are called by two — Iranian and
Persian — ethnic names.

Information about this can be found in other
literature as well. For example, in  the book
“Multinational Uzbekistan: historical and
demographic aspect” in the census, which began in
1926, we can see that the ethnic composition of
Uzbekistan was 9.2 thousand Iranians and 9.8
thousand Persians. Subsequent calculations, in 1939
and 1959, show that neither the Iranians nor the
Persians are a separate ethnic group, and therefore it
is difficult to know their number. However, among
those registered in 1970 and in 1979 and 1989, only
the name of the Persians occurs, and we see that their
number has doubled compared to the previous
registered periods. For example, in 1970, 15.5
thousand Persians were registered [17, p. 448-452],
meanwhile between 1979 and 1989, 20.0 thousand
Persians were registered in Uzbekistan [3, p. 54-68,
144-151].

F.D. Lyushkevich, who conducted a study on the
ethnic group of Iranians (as cited in the 1926 census),
does not specify to whom he referred to the Persians
cited by I.I. Zarubin[9, p. 39]. However, both I.I.

Zarubin and those who registered in 1926 used the
word nepcer / Persians in the early twentieth century
to refer to Iranians seeking asylum and lucrative
employment in Central Asia, particularly in
Uzbekistan [10, p. 76; 2]. The word Iranian was
widespread among the local Shias at that time.
Although only the word Persian was used in the 1970,
1979, and 1989 censuses, many Shias who have lived
in present-day Uzbekistan for centuries call
themselves Iranians. Even we may find the word
Iranian can be found next to the word ‘“Nationality”
in their passports. However, in the documents of the
younger generation, we can see that according to their
wishes, the word Uzbek is indicated in the
“Nationality” aspect. This process is a natural
phenomenon (not organized on the “initiative” of
government agencies). At the same time, Iranians do
not evaluate their “ethnic conversion” negatively.
Therefore, such a process of “ethnic assimilation™ is
natural. However, the Iranians have preserved their
traditions and even restored all their customs during
independence, and there is no evidence of interference
or obstruction in this process by the relevant
institutions of the state.

In the survey of Iranians in the “Panjob” and
“Khoja Soat” neighborhoods in Samarkand that was
conducted in 2007, Ishakov Yusuf (was born in 1953,
nationality is Iranian), deputy imam of the Panjob
mosque, and Gulyamov Ravshan (Ravshan
strongman, born in 1960), chairman of the Iranian-
Uzbek Friendship Society and Cultural Center, said
that as well as lIranian Shias, Russian-speaking
Azerbaijani Shias also lived in Samarkand. Moreover,
they were called as nupcuén (Persian), and that some
of them had Persian in their passports instead of
Azerbaijani. According to 1995 data, 93% of the
population of Azerbaijan believe in Shi’ism [5, p. 13].
Currently, considering Central Asia there are about
60,000 Azerbaijanis in Uzbekistan, about 78,000 in
Kazakhstan[6, p. 175], and about 20,000 in
Turkmenistan, Kyrgyzstan and Tajikistan[7; 12; 11].
Due to the regime of the Soviet Union and the Stalinist
policy pursued, people of this Azerbaijani nationality
moved to other socialist republics located in the
Central Asian region as representatives of the nation,
such as: Russians, Armenians, Chechens, etc. The
politics and situation of the Soviet era was not left
unnoticed by the worldview, beliefs and traditions of
the Azerbaijanis who came to Central Asia. For
example, in 2007-2011 Gadjieva Sakina Fikretovna, a
bachelor's degree student in international relations at
the Tashkent State Institute of Oriental Studies said
that when her uncle died, her family, along with her
neighbors, who were Armenians and Russians,
performed Christian rites, and buried his body under
the sounds of music. “Now we, the Azerbaijanis,
understand that we are Muslims”- Sakina Gadjieva
added. Obviously, the cultural and enlightenment
centers established in the countries where Shias live
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are of great importance for the Shias of Azerbaijan to
understand themselves as Muslims. Consequently,
such centers are located in Turkmenbashi (formerly
Krasnovodsk) in  Turkmenistan, Almaty in
Kazakhstan, Bishkek in Kyrgyzstan, Dushanbe in
Tajikistan, Navoi, Samarkand, Tashkent, and Fergana
Valley in Uzbekistan. The first cultural center of
Azerbaijanis in Uzbekistan was opened in 1989 in
"Gardashlyk™ ("Brotherhood") in Tashkent and then
another in Samarkand region [8].

The life of the Iranian-Shias of Central Asia,
especially Uzbekistan, during the Soviet Union was
distinguished by its uniqueness. First of all, there are
Shias, along with representatives of other religions
and nationalities, as a result of the process of
Sovietization, their knowledge about Shiism has been
preserved in a vague form, or rather, in the form of
certain (apparently simplified) religious rituals. Many
researchers have met them in this form. For example,
according to B. Bobojonov and A. Mominov during
the scientific research in Samarkand, even the "new"
religious leaders of Samarkand in the early 1990s did
not have extensive knowledge about Shi'ism,
moreover, about its internal currents and factions.
Although, according to other historical sources,
Shiites may have heard of the religious leader in Iran
— Ayatollan?, marja al-taglid Ruhullo Mousavi
Khomeini (1979-1889) and his follower Sayyid Ali
Khomanii (1989-present).

Therefore, at that time, when the Soviet era was
coming to an end, it was appropriate to talk about the
historical-ethnic self-awareness as an Iranian, and the
religious awareness (as a result of the atheistic policy)
was so forgotten that it is correct to talk about the
Iranians as a separate religious and even ethnic group.
would not come. In the period of the Soviet Union, the
group self-consciousness of Iranians was preserved in
the standards raised by the reality of the Soviet era,
and in ethnic mutual feelings through certain rituals
and ceremonial gatherings. But Iranians, at any level,
joined the local population — Uzbeks, Tajiks and other
national and ethnic groups, and worked side by side
with them.

In Central Asia, especially in Uzbekistan, the
majority of Iranians live in Samarkand. Samarkand
became a major refuge for Iranians after the bloody
clashes between Shias and Sunnis in Bukhara in 1910.
Many Iranians at the time, according to the
information given by the original Iranians, ran away
from Bukhara and took refuge in colonized
Samarkand. They were accustomed to the situation
here and were able to survive with their hard work and
ingenuity. As a result, the “Dargam” Canal in
Samarkand was built by the Iranians. The people of
Samarkand remembered this channel as “Iranian

2 Ayatullah ("Miracle of Allah™) and Marja al-Taglid ("Object of
Imitation™) are titles given to prominent and high-ranking clerics in
the Shia world.

stream”. Later, around this canal, the neighborhoods
of Iranians such as Punjab (Five Streams, River),
Khoja Soat, Lolazor, Topkhana, Mingtut,
Bogishamol, Slave Garden (now Flower Garden),
Bekmahallya were formed. From 1928 to 1930, in this
place of Samarkand there was the district of “Eron
bogishamoli” (Iranian garden) [2].

The common occupations of Iranians living in
Central Asia, especially in the territory of present-day
Uzbekistan, were weaving silk (shoibofi), making
confectionery products (kannodi), selling medicinal
spices (attori) and jewelry making (zargari). By now,
we can find Iranians working in different areas of the
country[1, p. 123-125; 2].

In 2007, when we went to Samarkand to conduct
research on the history, lifestyle and culture of the
Iranian population of the city, we stayed at the
"Tomaris" hotel located in the Iranian district of
Samarvand, and we were the first to witness the use of
Turkish words by Iranians in their daily conversations.
In an interview with Alieva Fatima Sattorovna,
assistant professor of the Department of History of
Uzbekistan, Ph.D., who is from Iran, she said that
representatives of different nationalities live in Iran -
Persians, Azerbaijanis, Kurds, Iranians from
Samarkand are from Iranian Azerbaijan, i.e. that they
come from the region of Azerbaijan (Oston-e
Azarbaydjon) of Iran and that they use Turkic words
because the Azerbaijani language is close to the
Uzbek language, as well as in the process of the all-
Union census held in 1970, 15,457 Iranians were
registered in Uzbekistan, of which 12,202 spoke
Uzbek as their mother tongue said that his speech was
recorded[2]. It is also interesting that some Iranians
consider themselves to be representatives of the
Imamite movement based on the Jafari school of
Shiism. That is, the cases of linguistic assimilation did
not turn into religious conversion of Iranians.
Ethnographically, this process is particularly
noteworthy.

In her research, Fatima Alieva writes that many
scientific and cultural figures from Iran have appeared
in Uzbekistan. For example, poet and prose writer
Abulgasim Lohuti, lithographer Ibrahim Sultan from
Khiva, a participant in the revolutionary movement in
the Bukhara Emirate, later historian Professor Aliev
(may be the father of the author), orientalists-
pedagogues K. Shitfar, A. Tabataboi, D. Eftekor, M.
Tageev, Iranian scholars Latif Halilov and A. Patsun,
director Syed Ali Okhunzoda, artist Rashid Fayzi,
former consul of the Republic of Uzbekistan in
Thailand Parviz Aliev. We can add the People's Artist
of Uzbekistan Mrs. Nasiba Abdullaeva among them.
Among the Azerbaijanis, it is worth mentioning
Alisher Navoi state academician and ballet theater
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director, People's Artist of Uzbekistan and Azerbaijan
F. Safarov, writer A. Najafov, artist of the Academy
of Arts of Uzbekistan Yu. Husaynov[2].

Currently, while talking about the main
architectural heritage of the Iranians of Uzbekistan, it
is impossible not to mention the Punjab mosque and
madrasa in Samarkand during the Soviet Union,
which was called "Punjab Mosque of the Religious
Society of Samarkand, UzSSR, Ogyi Mirhasan". The
madrasa was built in the 19th century with a mosque
and its minaret, which have not survived to us, and the
architect was Khwaja Abduraim. This complex was
built on the wagf land of a person named Hajibobo
Abduokhunbek. The Punjab Madrasah was
established in 1908, where students studied religious
and secular sciences. Until 1924, the building was
kept in good condition and used for its intended
purpose. Since 1924, the madrasa (like many religious
institutions of the Soviet Union) has been adapted for
various organizations and offices, and since then the
building has been reworked. In 1939-1943, the
madrasa housed a vocational school. Later, the
building was used for various offices - construction,
trade, warehouse, post office. By 1990, the Panjab
Madrasah, together with the Murad Awliya Memorial
Complex, built by the ancestors of the Iranians in
Samarkand, passed into the hands of its real owners,
the Shia Muslims. From March 10 of this year, the
"Cultural Center of Iranians" was established in the
Punjab Madrasah. In 1997, instead of the mosque
adjacent to the madrasa, a new mosque was built and
opened in 1999. In addition, the control of the Punjab
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tomb, 50 meters away from the Punjab mosque and
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So, Iranians living in the territory of Uzbekistan
were kept here as one of the peoples. Iranians have
managed to maintain their religious and ethnic identity
while becoming much closer to the local peoples. This
situation is more common in Uzbekistan than in the
countries of Central Asia. In addition, due to the
existing conditions, the contribution of Iranians to the
culture and science of Uzbekistan is indisputable.
These processes are interesting from an ideological
(ethnological or historical) point of view, as well as
from an ideological point of view. That is, ethnic
groups such as Iranians were able to adapt to local
conditions and even show their respective effects on
these conditions. So, while we observe a limited
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the aspects of language and culture), this ethnic group
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is an urgent issue to determine the reasons and types
of adaptation of Iranians to different conditions.

6. (2006). Islam na territorii bivshey Rossiyskoy

imperii.  Ensiklopedicheskiy  slovar. Pod
redaksiey S.M.Prozorova, Moscow:
Izdatelskaya firma «Vostochnaya literaturay
RAN, T. I.

7. (n.d). Retrieved from
inform.kz./rus/article/2207169

8. (n.d). Retrieved from

forum.turan.info/showthread; chrono-tm.org.
9. Lyushkevich, F. D. (1971). Etnograficheskaya
gruppa ironi. Zanyatiya i bit narodov Sredney
Azii, L.: SPbGU.
(1997). Mahdi Sanoyi "Nehovandi®. ol o8&
S e sl 1 (Iranian places in Central Asia),
Tehran, International Faith Publishing House,
1376/1997.
(n.d.). Retrieved from
imen.narod.ru/imena/azerbaijan.

10.

11. planeta-

Philadelphia, USA

361

2 Clarivate
Analytics oo



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHIL (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
12. (n.d.). Retrieved from 16. Zarubin, L.I. (1926). Naselenie Samarkandskoy
podrobno.uz/cat/calche/Azerbajdzancu % oblasti, L.; 1926.
Y zbekistane. 17. (1988).  wsoss dadl Jubus Gl @ (Muslim
13. (1988). Slovar etnonimov, Moscow: Nauka. communities of the Soviet Union). Compiled by
14. Suxareva, O.A. (1976). Kvartalnaya obshina Shirin  Akiner, translated by Muhammad
poznefeodalnogo goroda Buxari, Tashkent: Hussein Oriya. In Persian, Tehran, Scientific and
Nauka. Cultural Publications Company, 1367/1988.
15. Zarubin, LI. (1925). Spisok narodnostey

Turkestanskogo kraya, L..

Philadelphia, USA

362

2 Clarivate
Analytics indexed



ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 1.582 PUHII (Russia) = 3.939 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1.500 SJIF (Morocco) = 7.184 OAJI (USA) =0.350
Contents
p.
56. Popov, A. 1., Bragin, D. M., Zinina, S. A., & Eremin, A. V. 301-307
Thermal conductivity of a porous material with an ordered structure based on a Schwarz P
triple periodic minimal surface, taking into account thermal conductivity of air.
57. Bekenova, A. A. 308-311
Exhibition of the principles of international harmony in Tashkent city museums.
58. Krahmaleva, Yu. R. 312-319
Constructing of second-order linear differential equation in maple system.
59. Junisbekov, M. Sh., & Esenaliyeva, A. 320-326
Multiplicative matrix decompaositions in systems of computer mathematics.
60. Khonnayeva, U. K. 327-330
Distinctive features of radio journalism (on the example of Uzbek radio broadcasts).
61. Myrzatay, T. K., & Sultanov, M. K. 331-337
Assessment of the ecological state of the Nura river depending on technogenic impact of
Temirtau.
62. Buronova, Sh. T. 338-343
Theoretical foundations of the need to ensure the social security of the territories.
63. Krahmaleva, Yu. R. 344-349
Practical implementation of the calculation of curvilinear integrals in Maple.
64. Saparov, B. B., & Khaydarova, L. S. 350-354
Interpretation of kindness in «Avestay.
65. Ganiyev, A. 355-357
Abu Rayhan Biruni a Great Scholar Who Contributed to the First Renaissance of Central Asia
and his Contributions to the Development of Geology and Mineralogy.
66. Tokhtiev, Sh. R. 358-362
Social and cultural life of the shiite communities of Central Asia in the XX-early XXI
centuries.
*
Philadelphia, USA 363 '4 Clarivate

Ana lytics indexed



ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco)=7.184  OAJI (USA) = 0.350

Philadelphia, USA 364 '4 Clarivate

Ana lytics indexed



ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland) =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco)=7.184  OAJI (USA) = 0.350

International Scientific Journal
BN = )
: 44 | : = = ' =

Scientific publication

«ISJ Theoretical & Applied Science, USA» - MexayHapOHBIH HAYYHBII KYPHAT 3apEerHCTPUPOBAHHBINH BO
@paHnuy, ¥ BBIXOSIINK B 3JIEKTPOHHOM M 1edaTHOM (opmare. IIpenpuHT XypHana myOiauKyeTcst Ha caifte 1o
Mepe MOCTYIICHUS cTaTel.

Bce momanabie aBTOpaMy CTaThH B TEUCHUH 1-T0 IHS pasMmernarorcst Ha caiite http://T-Science.org.

[MeyaTHBIN 3K3EMIUTAP PACCHUIACTCS aBTOPaM B TeueHue 3 JHei mocie 30 Jucia KaxkJoro Mecsua.

UmnakT dpakTop xKypHana

Ilinagta(;:: 2013 2014 2015 2016 2017 2018 | 2019 | 2020 | 2021 | 2022
JIF 1.500
ISRA (India) 1.344 3.117 (4.971 6.317
IS (Dubai, UAE) 0.307 | 0.829 1.582
GIF (Australia) 0.356 | 0.453 | 0.564
SIS (USA) 0.438 | 0.912
PUHII (Russia) 0.179 [ 0.224 | 0.207 | 0.156 | 0.126 3.939 |10.671
ESJI (KZ) 1.042 | 1.950 | 3.860 | 4.102 | 6.015 |8.716 |8.997 [9.035 |8.771
SJIF (Morocco) 2.031 5.667 7.184
ICV (Poland) 6.630
PIF (India) 1.619 | 1.940
IBI (India) 4.260
OAJI (USA) 0.350
Philadelphia, USA 365 0 Clarivate

Ana lytics indexed


http://t-science.org/

ISRA (India) =6.317 SIS (USA) =0.912 ICV (Poland)  =6.630
. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1.500  SJIF (Morocco) = 7.184  OAJI (USA)  =0.350
Deadlines
Steps of publication Deadlines
min max
1 Article delivered -
2 Plagiarism check 1 hour 2 hour
3 Review 1 day 30 days
4 Payment complete -
5 Publication of the article 1 day 5 days
publication of the journal | 30th of each month
6 doi registration before publication
7 Publication of the journal 1 day 2 days
8 Shipping journals to authors 3 days 7 days
9 Database registration 5 days 6 months

INDEXING METADATA OF ARTICLES IN SCIENTOMETRIC BASES:

N
=z 1INIEKNATIVUINAL
kv’IS.I\C} Scientific Indexing

International Scientific Indexing ISI (Dubai, UAE)
http://isindexing.com/isi/journaldetails.php?id=327

Research Bible (Japan)
http://journalseeker.researchbib.com/?action=viewJour
nalDetails&issn=23084944&uid=rd1775

HAYHYHAA 3SNEKTPOHHAA BUVIBJITMOTEKA

cLIBRARY.RU

PUHII (Russia)
http://elibrary.ru/contents.asp?issueid=1246197

)

Turk Egitim Indeksi (Turkey)
http://www.turkegitimindeksi.com/Journals.aspx?1D=1

2 Clarivate
Analytics

Cl.An. // THOMSON REUTERS, EndNote (USA)
https://www.mvendnoteweb.com/EndNoteWeb.htmI
& T D

Scientific Object Identifier (SOI)
http://s-o-i.org/

Google

Google Scholar (USA)
http://scholar.google.ru/scholar?q=Theoretical+t-
science.org&btnG=&hl=ru&as sdt=0%2C5

DA!J

Directory of absrtact indexing for Journals

Directory of abstract indexing for Journals

49 http://www.daij.org/journal-detail.php?jid=94
DOI (USA) http://www.doi.org CrossRef (USA)  http://doi.crossref.org
Philadelphia, USA 366 |4 Clarivate

Ana lytics indexed


http://isindexing.com/isi/journaldetails.php?id=327
https://www.myendnoteweb.com/EndNoteWeb.html
http://journalseeker.researchbib.com/?action=viewJournalDetails&issn=23084944&uid=rd1775
http://journalseeker.researchbib.com/?action=viewJournalDetails&issn=23084944&uid=rd1775
http://s-o-i.org/
http://elibrary.ru/contents.asp?issueid=1246197
http://scholar.google.ru/scholar?q=Theoretical+t-science.org&btnG=&hl=ru&as_sdt=0%2C5
http://scholar.google.ru/scholar?q=Theoretical+t-science.org&btnG=&hl=ru&as_sdt=0%2C5
http://www.turkegitimindeksi.com/Journals.aspx?ID=149
http://www.turkegitimindeksi.com/Journals.aspx?ID=149
http://www.daij.org/journal-detail.php?jid=94
http://www.doi.org/
http://doi.crossref.org/

ISRA (Indiay  =6317 SIS(USA)  =0912  ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) =7.184  OAJI (USA) = 0.350

o)

Open Academic
Journals Index

Open Academic Journals Index (Russia)
http://oaji.net/journal-detail.htmI?number=679

| v

=

A

Japan Link Center

Japan Link Center (Japan)

https://japanlinkcenter.org

KUDOS 7 .

Kudos Innovations, Ltd. (USA)
https://www.growkudos.com

o

Academic

UNLOCKING ACADEMIC CAREERS
AcademicKeys (Connecticut, USA)
http://sciences.academickeys.com/jour _main.php

2 Clarivate
Analytics

CLAnN. / THOMSON REUTERS, ResearcherID (USA)

http://www.researcherid.com/rid/N-7988-2013

RedLinlo

RedLink (Canada)
https://www.redlink.com/

TD

simplv better

TDNet

Library & Information Center Solutions (USA)

http://www.tdnet.io/

RefME

RefME (USA & UK)
https://www.refme.com

Collective IP (USA)

https://www.collectiveip.com/

M rebus|

S/

PFTS Europe/Rebus:list (United Kingdom)

http://www.rebuslist.com

KOFST

PIRARIREF IR
Korean Federation of Science and Technology

Societies (Korea)
http://www.kofst.or.kr
O

P SHERPA/ReMEO

Sherpa Romeo (United Kingdom)
http://www.sherpa.ac.uk/romeo/search.php?source=jou

rnal&sourceid=28772

ALL SUBMISSIONS SCREENED BY:

+ iThenticater

WANT TO PRE-CHECK YOUR WORK? »

ClLLAn. // THOMSON REUTERS, ORCID (USA)
http://orcid.org/0000-0002-7689-4157

Yewno (USA & UK)
http://yewno.com/

@ Stratified

Stratified Medical Ltd. (London, United Kingdom)
http://www.stratifiedmedical.com/

THE SCIENTIFIC JOURNAL IS INDEXED IN SCIENTOMETRIC BASES:

ADVANCED SCIENCES INDEX

ADVANCED

SCIENCE
INDEX

Advanced Sciences Index (Germany)

http://journal-index.org/

SCIENTIFIC INDEXING SERVICE (USA)
http://sindexs.org/JournalList.aspx?1D=202

Philadelphia, USA

2 Clarivate

Ana lytics indexed


http://oaji.net/journal-detail.html?number=679
https://www.collectiveip.com/
https://japanlinkcenter.org/
http://www.rebuslist.com/
https://www.growkudos.com/
http://www.kofst.or.kr/
http://sciences.academickeys.com/jour_main.php
http://www.sherpa.ac.uk/romeo/search.php?source=journal&sourceid=28772
http://www.sherpa.ac.uk/romeo/search.php?source=journal&sourceid=28772
http://www.researcherid.com/rid/N-7988-2013
https://www.redlink.com/
http://orcid.org/0000-0002-7689-4157
http://www.tdnet.io/
http://yewno.com/
https://www.refme.com/
http://www.stratifiedmedical.com/
http://journal-index.org/
http://sindexs.org/JournalList.aspx?ID=202

ISRA (Indiay  =6317  SIS(USA)  =0912 ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940

Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco)=7.184  OAJI (USA) = 0.350

GlI-=-

GLOBAL IMPACT FACTOR
Global Impact Factor (Australia)
http://globalimpactfactor.com/?type=issn&s=2308-
4944&submlt Submlt

e’ CiteFactor

® '.'..., *@ Academic Scientific Journals
. ..

® g °
CiteFactor (USA) Directory Indexing of
International Research Journals
http://www.citefactor.org/journal/index/11362/theoreti
cal-applied-science

] JIFACTOR

JIFACTOR
http://www.jifactor.org/journal _view.php?journal _id=

2073
Eurasian
ESJI ‘&
Journal

www.ESJIndex.org
Eurasian Scientific Journal Index (Kazakhstan)
http://esjindex.org/search.php?id=1

INNO @ SPACE

SJIF Scientific Jowrnal Impact Fagior

SJIF Impact Factor (Morocco)
http://sjifactor.inno-space.net/passport.php?id=18062

INFOBASE INDEX

InfoBase Index (India)
http://infobaseindex.com

Uspgatenscteo «/JlaHb»
3neKTPoHHO-61bANoTeYHas
cictema

J1eKTPOHHO-0U0/IMOTeYHAS cUCTEeMA
«MzpareancrBa «JIanb» (RuUssia)
http://e.lanbook.com/journal/

International Society for Research Activity (India)
http://www.israjif.org/single.php?did=2308-4944

s

International Institute of Organized Research
(India)
http://www.i2or.com/indexed-journals.html

Journal Index
http://journalindex.net/?qi=Theoretical+%26+Applied

+Science

Open Access

JOURNALS

Open Access Journals
http://www.oajournals.info/

W

Indian Citation Index

Indian citation index (India)
http://www.indiancitationindex.com/

INDEX @ COPERNICUS

I'! NST B RNATTI ON A L

Index Copernicus International (Warsaw, Poland)
http://journals.indexcopernicus.com/masterlist.php?q=2308-4944

Philadelphia, USA 368

2 Clarivate

Ana lytics indexed


http://globalimpactfactor.com/?type=issn&s=2308-4944&submit=Submit
http://globalimpactfactor.com/?type=issn&s=2308-4944&submit=Submit
http://www.israjif.org/single.php?did=2308-4944
http://www.citefactor.org/journal/index/11362/theoretical-applied-science
http://www.citefactor.org/journal/index/11362/theoretical-applied-science
http://www.i2or.com/indexed-journals.html
http://www.jifactor.org/journal_view.php?journal_id=2073
http://www.jifactor.org/journal_view.php?journal_id=2073
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://journalindex.net/?qi=Theoretical+%26+Applied+Science
http://esjindex.org/search.php?id=1
http://www.oajournals.info/
http://sjifactor.inno-space.net/passport.php?id=18062
http://www.indiancitationindex.com/
http://infobaseindex.com/
http://e.lanbook.com/journal/

ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland) =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF =1500 SJIF (Morocco)=7.184  OAJI (USA) = 0.350

Philadelphia, USA 369 |¢ Clarivate

Ana lytics indexed



ISRA (India)  =6.317  SIS(USA)  =0.912 ICV (Poland)  =6.630

. ISl (Dubai, UAE) =1.582  PUHII (Russia) =3.939  PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8771  IBI (India) = 4.260
JIF = 1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

Signed in print: 30.04.2023. Size 60x84 }é

«Theoretical & Applied Science» (USA, Sweden, KZ)
Scientific publication, p.sh. 23.125. Edition of 90 copies.
http://T-Science.org E-mail: T-Science@mail.ru

Printed «Theoretical & Applied Science»

Philadelphia, USA 70 0 Clarivate
Analytics indexed


http://t-science.org/
mailto:T-Science@mail.ru

	1
	2
	3_4
	04-120-56
	04-120-57
	04-120-58
	04-120-59
	04-120-60
	04-120-61
	04-120-62
	04-120-63
	04-120-64
	04-120-65
	04-120-66

	4__4



