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Hazards regarding to freezing-thawing and climatic data of cold months

Abstract: Freezing of the soil ground of the foundation of constructions and buildings is the
challenging task in general construction. There are a lot of factors which influence to the freezing
soil process such as properties of soil, climatic conditions, underground water location and so on.
This paper presents one factor such as climatic data, especially average negative temperature. Many
graphs give important information and source of design regarding to freezing problem. All of the
mentioned above climatic information can be used to determine the depth of freezing. Due to what
such frost-hazardous properties as frost heaving and heaving force can be determined by empirical
methods. It is also possible to analyze the ground base and assess the stability of the ground
foundation of foundations.

Keywords: freezing soil ground, average negative temperature, frost heaving.

DOI: https://doi.org/10.32523/2616-7263-2018-124-3-95-98

The impact of freezing-thawing is highly acting to soil ground of constructions in cold regions.
Especially, it is visible and cause to unbalanced uplifting and settling of foundations because of frost
heaving, cracks and variable deformations. In the construction industry of Kazakhstan there were
a lot of cases associated with the collapse of buildings and structures as a result of weak soil of
ground. Unfortunately, one of the factors that negatively affected the stability of soil ground is the
freezing of soil bases and consequently the loss of their stability as a result of thawing. Despite this,
unfortunately, many design organizations do not take into account the frost properties of the soil
base, moreover, they try to solve the problem only by using pile foundations where it was possible
to use shallow foundations to the detriment of economic interests[1]. The remainder of this article
will provide examples of the negative impact of freezing and thawing and the results of climate
monitoring over the past 10 years.

Frost heaving process and hazards of construction

Frost heaving (or a frost heave) is an upwards swelling of soil during freezing conditions caused
by an increasing presence of ice as it grows towards the surface, upwards from the depth in the soil
where freezing temperatures have penetrated into the soil (the freezing front or freezing boundary).
Ice growth requires a water supply that delivers water to the freezing front via capillary action in
certain soils[2,3]. The weight of overlying soil restrains vertical growth of the ice and can promote the
formation of lens-shaped areas of ice within the soil. Yet the force of one or more growing ice lenses
is sufficient to lift a layer of soil, as much as 1 foot (0.30 metres) or more. The soil through which
water passes to feed the formation of ice lenses must be sufficiently porous to allow capillary action,
yet not so porous as to break capillary continuity. Such soil is referred to as "frost susceptible"[4,5].
The growth of ice lenses continually consumes the rising water at the freezing front. Differential
frost heaving can crack road surfaces—contributing to springtime pothole formation—and damage
building foundations. Especially, the problem with pothole in Kazakhstan is also big issue with frost
heaving and thawing problems|[6].

As we could see from figures above frost heaving and thawing is the reason of many collapsing of
construction, especially in the pavement and road engineering.

Climatic data variations by average month temperature

The most important thing for evaluate freezing process and its influence to soil ground of con-
structions is climatic data. So, therefore it is presented climatic data by the graph of climatic data
from 2007 to 2017.
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Ficure 1 — Example of deformation regarding to frost heaving and thawing
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Ficure 2 — Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

Ficure 4 — Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017
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Ficure 3 — Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017
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Ficure 5 — Climatic data by average month tempera-
ture variations of Akmola region from 2007 to 2017

The graphs of the above shows that 2012 was the coldest year, while 2016 is the warmest year com-
paring to each other. It is visible that temperature in winter time is increasing generally especially
last 4 years, although the trend is changing to increasing or decreasing each year.
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Ficure 7 — Climatic data by average month tempera-

FicURre 6 — Climatic data by average month tempera- ture variations of Akmola region from 2007 to 2017

ture variations of Akmola region from 2007 to 2017

Conclusion

The results of the monitoring illustrates warming of the climatic data (average negative temper-
ature) in the last 3-4 years. Actually, this could be reason of the decreasing frost depth of the soil
ground. Therefore, it needs more investigation and calculation frost depth. These climate results
can be used to determine the freezing index, determine the seasonality of changes in the depth of
freezing, monitor the impact of global warming and greenhouse gas effects.
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JaHHbIEe, B OCODEHHOCTH, CPEJHss OTPUIATEIbHAas Temieparypa. MHorue rpaduku Ja0T BaXXHYIO UHMOOPMAIUIO U UCTOYHHK
IIPOEKTUPOBAHKS OTHOCUTEJBHO MPOOJIEMBI IIpOMep3aHusi. BcCsi BBINIEYIIOMSHYTas KJIMMaTUIecKasi nHMOPMAIUs MOXKeT ObITb
HCIIOIb30BAHA JJIsl ONpPEJEsIeHUsl TUIyOMHBI MpPOMEp3aHus. 3a CYeT ITOr0 MOILYT OBITh OIPEIEJEHbI TAKUEe MOPO300NACHDBIE
CBOICTBA, KaK MOPO3HOE IIyYeHWEe U CHJIa IIyYeHUs [0 SMIMUPUIECKHUM MeTomaM. TakKe MOXKHO CAejaTh aHAJIN3 IPYHTOBOTO
OCHOBaHUS U OLIEHUTH CTAOUIBHOCTH I'DYHTOBBIX OCHOBaHUN (DYHIAMEHTOB.

KiroueBbie ciioBa: teMmeparypa IpOMeEpP3aHusi, CPEIHAST OTPUIATEIbHAS TEMIIEPATyPa, MOPO3HOE IIyYeHHe.
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1. 2Kypnuan makcarbl. TexHuka >KoHe TEXHAJIOTUSIHBIH GapiblK GarblTTarbl (ecenTey TEeXHUKACHI, KYPBLIBIC, COYJIET,
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ITosio>keHMEe O PYyKONNCSIX, IIPEACTABJIsIEMbIX B >KypHas «BectHuk EBpasuiickoro HanjMOHAJIBHOTO yHUBEPCUTETA
umenu JI.LH.I'ymumaeBa. Cepusi Texuuvdeckue HayKu U TE€XHOJIOTHU»

1. Iens >xkypHasia. [lybnukamus ToaTeIbHO OTOOPAHHBIX OPUIHMHAJBHBIX HAyYHBIX paboOT B OOJIACTH TEXHUKU
M TEXHOJIOTHil: CTPOUTEIbCTBO, APXUTEKTYpa, TDEOTEXHHKA, TDEOCHUHTETUKA, TPAHCIOPT, MAIIUHOCTPOCHHE, SHEPreTHKa,
ceprTudUKANA U CTAaHJAPTU3AINs, BEIUNCINTEIbHAS TEXHIKA.

2. Aspropy, KejaoleMy OIyOJIMKOBATbH CTATHI0 B 2KypHaje HEOOXOAMMO IPEJICTaBUTh PYKOINUCh B TBEPAOH Komuu
(pacneuaTaHHOM BapHaHTE) B OJHOM 3K3eMIUIApeE, MOLIHCAHHOM aBropoM B Otries HayuHbIX u3ganuit (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. CarnaeBa, 2, EBpasuiickuii HaIMOHAJBHBIA yHUBEPCUTET WM. JIL.LH.I'ymunesa, Yd4ebHo-
aJIMUHUCTPATUBHBI Kopityc, Kab. 408) u no e-mail vest techsci@enu.kz B dopmare Tex, PDF u Word. Ilpu sTom mosxHO GBITE
CTPOro BBIAEPXKAHO COOTBeTCTBHE MexXKy Tex-daitiom, Word-daitnom, PDF-daitiom u tBepzoii xonueit. Taxzke aBropy(am)
HeOOXOIMMO IPESOCTABUTEL COIPOBOAUTEIBHOE MUCHMO B PEJAKIINIO YKypHAJIA.

SI3bIk myGauMKaAUUil: Ka3aXCKUil, pyCCKuil, aHTJINACKAN.

3. OrnopaBieHue craTell B peJaKIMIo O3HAYaeT coIjlacue aBTOpPOB Ha mnpaBo Msnarensi, EBpasuiickoro
HanuoHaJbHOro yHuBepcurera umenu JI.H. 'ymuneBa, usgaHusi crareil B >KypHajie M MNEePEU3JaHUsI UX Ha
Jao60oM mHOCTpaHHOM s3bIKe. IIpenacraBiasisi TekcT paboThl s nNyGauKanuy B >KypHaJie, aBTOpP rapaHTUpYyeT
NPaBUJIBHOCTb BCEX CBeAeHUil o cebe, OTCyTCTBUE IJIaruata u ApPpyrux (popM HEeNpaBOMEPHOr'O 3aMMCTBOBAHUS B
pykKomnucu, Hajjiexkainee opopMJIeHNE BCEX 3aMMCTBOBAHUIN TEKCTa, TabGjull], CXeM, NJIIIOCTPALUIA.

4. O6beM cTaTby HE JOJIPKEH IpeBbluarh 18 crpanur (ot 6 crpaHu).

5. CxeMa IOCTPOEHUS CTATbU

I'PHTH http://grati.ru/

Hruyuaas, v Pamuauro aemopa(os)

IHoanoe naumenosarue opzanusdayuu, 20pod, cmpara (ecau aBTopbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTaBUThH OJINHAKOBBIN 3HAYOK OKOJIO (DaMHUJIMK aBTOPA U COOTBETCTBYIOIIECH OPraHU3aIN)

E-mail asropa(os)

Hassanue cmamvu

Annomayus (100-200 cioB; He TO/KHA COAEPKATH (DOPMYJIBI, HE TOJI?KHA IIOBTOPSATH 10 COJEPYKAHHUIO HA3BAHHUE CTATHH; HE
JOJIZKHA COEePKaTh 6ubnorpaduyaecKue CCbUIKY; NOJXKHA OTParXKaTh KPATKOE COJIEPYKAHNE CTATbU, COXPAHs CTPYKTYPY CTaTbU
—BBeJleHHE,/ TIOCTAHOBKA 3a/a4M,/ 1e/ii,/ UCTOPHsl, METOBI UCCJIEIOBAHNs, PE3yJIbTaThl/00Cy XK ICHNE, 3aKIIOYeHUE/ BBIBOJIBI).

Karouesvie caosa (6-8 cios/cioBocoderanuii. KurodeBble €I0Ba JOJXKHBI OTParXkaThb OCHOBHOE COJIEPYKAHUE CTATbH,
HCIIOJIb30BATH TEPMUHBI U3 TEKCTa CTATbU, & TAKXKE TEPMUHBI, OMPEIEIIIIONIUE MPEIMETHYIO O0JAaCTh M BKJIIOYAIONIUE IPYTUe
BasKHbIE TOHSTHUS, [TO3BOJIAIONIAE OOJIErYUTh U PACIHIUPUTH BO3MOXKHOCTH HAXOXKJECHHS CTATbU CPEJICTBAMU WH(MOPMAIMOHHO-
[IOMCKOBOM CHCTEMBI).

Oc1oeHoli merem cmamsbu J0JKEH COlep:KaTh BBeJieHNe, TIOCTAHOBKY 3a/1a4K,/ 11eJ1M,/ UCTOPHIO, METObI UCCIIEOBAHNSI,
Pe3yJIbTaThl/ O6CY K I€HHE, 3aK/IIOUEHUE / BBIBOJIBIL.

Tabauynbt, pucyrru HEOOXOIUMO PACIIOIAraTh MOCJE YIOMUHAHUA. KarXIo# HIUIIOCTPAlMH JOJIZKHA CJIEI0BATh HAJIKCH.
Pucynkwn 10/2KHBI OBITH 9€TKUMU, YUCTHIMU, HECKAHUPOBAHHBIMU.

B crarbe nHymepyrorcs numb Te DOPMYABL, HA KOTOPBIE TIO TEKCTY €CTh CCHLIKU.

Bce abbpesuamypbr u cokpaleHusi, 3a UCKJIIOYEHWEM 3aBeJIOMO OOIIEN3BECTHBIX, JOJIKHBI OBITH paciindpoOBaHbI IPU
IIEPBOM YTIOTPEOJIEHUN B TEKCTE.

Ceegenust o purarcosot noddepotcke paboThl YKA3bIBAIOTCS HA MEPBOI CTPAHUIE B BUIE CHOCKH.

Cnucox aumepamypot

B Tekcre ccplikn 0603HAYAIOTCA B KBAAPATHBIX CKOOKax. CCBUIKM JOJIKHBI OBITH IIPOHYMEPOBAaHBLI CTPOTO IO MOPSIKY
YIOMHMHAHUs B TeKcTe. llepBasi CChUIKa B TEKCTE Ha JIUTEPATypPy JOJXKHA nMeTh HoMmep 1], Bropas - [2] u T.1. Ccblika Ha KHUATY
B OCHOBHOM TE€KCTE CTATBU JIOJIZKHA COIPOBOXKIATHCH yKa3aHHEM HCIOJB30BAHHBIX cTpaHun (Hampumep, |1, 45 crp.]). Ccbuikn
Ha HeoIlybIMKOBaHHBbIE PAGOTHI HE JIOIycKaloTcs. HerkesraTeqbHbl CCHUIKN Ha HEPEIEH3UpPyeMble U3/ aHus (IPUMEPbl OIMCAHWS
CIIMCKA JIMTEPaTyPbhl, OUCAHUS CIIMCKA JINTEPATYDHI HA AHIVIMACKOM SI3bIKE CM. HHUXKEe B 00pasie 0pOPMJIEHUS] CTATHH).

B komIle cTaThy, MOCIE CIUCKA JIUTEPATYPbI, HEOOXOAMMO yKa3aTh bubauozpagpuueckue darHble Ha PYCCKOM U AHMTTUACKOM
sa3bIKax (ecau craTbsi 0pOpMIIEHA Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM U aHIVIMICKOM si3blKax (ecim craTbst odOpMIieHa Ha
PYCCKOM sI3BbIKE) M Ha PYCCKOM U Ka3aXCKOM #A3bIKaX (ecsin craTbs opopMIIeHa HA AHIVIMHCKOM S3BIKE).

Ceederus 06 aemopax: damuans, UMs, OTIECTBO, HAyIHAs CTEIEH, JOJKHOCTb, MECTO PabOTHI, ITOIHBIN CIIyKeOHBII
azapec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M aHIVIMMCKOM S3BbIKaX.

6. Pykomuch mosrkHa OBITH TIHATEJIBHO BbIBEpeHA. PyKOmncH, He COOTBETCTBYIONINE TEXHUYIECKUM TPEOOBAHUAM, OYIyT
BO3BpallleHbl Ha 10paboTKy. Bo3BpaliieHrne Ha JOPabOTKY HE O3HAYAET, YTO PYKOIVMCH IPUHSATA K OIyOJIMKOBAHUIO.

7. Pabora c 3/1eKTpOHHOM KOppekTypoii. Crarbu, nocrynusiime B OTes HayYHbIX U3AAHUIN (PeaKIHs), OTIPABIISIOTCS
Ha AHOHUMHOE DEeIeH3WpOBaHWe. DBce pEeleH3uu MO CTAThiAM OTIPABJAIOTCS aBTOPYy. ABTOpaM B TedYeHWE Tpex JHel
HEOOXOIMMO OTIIPABUTH KOPPEKTYPY crarbi. CTaTbH, IOJIyYHUBIINE OTPHUIATEIbHYIO PEIEH3UIO, K IOBTOPHOMY DPaCCMOTPEHHIO
HE IPUHUMAIOTCHA. VICIpaBieHHbIe BADUAHTBI CTATEH U OTBET aBTOPA PEIEH3EHTY MPUCHUIAIOTCA B penakiuio. Crarbu, nuMeronme
[IOJIO’KUTEJIbHBIE PEIEH3HH, [IPEICTABIISIIOTCS PEAKOJIVIETHH YKy PHAJIA 11T OOCYXKIEHUST ¥ YTBEPXKACHUS [JJIsl IIyOIUKAI[AHN.

IlepuonuyHOCTh >KypHaJa: 4 pa3a B rof.

8. Omara. ABTOpaM, IOJIYYHBIINM IIOJIOXKUTEILHOE 3aKIIOYUEHNE K OIyOINKOBAHUIO, HEOOXOAUMO IIPOU3BECTH OILJIATY IIO
cnexyomuM peksusutaM (s corpyaaukos EHY — 4500 Tenre, mis croponaux opranusanuii — 5500 Tenre).
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2K.K. IllagpsipoBa, /I.B.KypmauraaneBa, I.'T. FOcynosa

MakaJjiaHbI paciMaey YJIrici
MPHTW 27.25.19
A K. XKy6ansimesa ', H. Temupranues?, A.B. Yrecos?

U Mnemumym meopemumeckoti mamemamury u nayumoix evucaenuti Eepasutickozo
HAYUOHAALHO020 YyHusepcumema umenu JI. H. Tymunaesa, Acmana, Kazaxcman
2 Axmrobuncruti pezuonasvholi eocydapemeenmoni ynusepcumem umenu K. Xybanosa,
Axmobe, Kazaxcman
(Email: ' avaulezh@mail.ru, % ntmath10@mail.ru, 3 adilzhan_ 71@mail.Tu)

Yucnennoe nuddepeHimpoBanue pyHKIHiI B KOHTeKcTe KoMIbIOTEepHOTO
(BBIYMCIIMTEIBHOIO) IIONEPEYHNKA

Awnnoranus: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) —IOHEPEYHUKA  IIOJHOCTHIO
perena 3amada  npubmKeHHoro guddepeHnupoBannsd QYHKINWA, TPUHATLIEKAITNX KJIACCAM
CobosieBa 110 HETOYHON WHQOPMAIUHU, IOJYIEHHOW OT IIPOM3BOJBHOIO KOHEYHOI'O MHOYKECTBA
Tpuronomerpuieckux Koaddunuentos Pypwe-Jlebera muddepennupyemoii dynknuu... [100-200
cio|. KurrodeBble ciioBa npubimxkeHHoe auddepeHnnpoBanne, BOCCTAHOBIEHNE 10 HETOYHOM
uHGOPMAINH, [IPeJeIbHAs IOIPEITHOCTh, KOMIBIOTEPHBIN (BBIYUCINTENbHbI) HONEepevYHuK. [6-8
CJIOB/ CJIOBOCOYETAHMIA|.

BBenenue

TekcT BBEIEHMUSI. ..

Apropam He ciejyer HCHOJIb30BaTh HecTaHuapTHble makerTbl LaTeX (ucmosb3yiive ux Juib B
ciydae KpaiiHeil HeOOX0MMOCTH )

3aroJ/IoBOK CEKIu

1.1 3arojioBOK HOJCEKIIU
OKpyKeHusl.

Teopewma 1. ...

JlemMma 1. ...

IIpennoxxxenune 1.

Omnpenenenue 1. ...

Caencrsue 1. ...

3ameuanmue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemo.
JokaszaTenbcTso. Tekcr JoKa3aTebCTRA.

2. ®opmyibl, TAGJIUIBI, PUCYHKH

. — N Al — ; L 7(N)
On(en; DN)y =dn(en; T F; D)y = (l<N>,:oIzlf)eDN N (€N, (l 790N>)Y, (1)
rae On (aN; (Z(N),¢N))Y =on(en; T; F (Z(N),gpN))y =
= sup |77 () =on (I8 (1) 4480880 () +28000:)]| -
feF Y
Mv” <1(r=1,..,N)

Tabsmibl, pUCYHKH HEOOXOUMO pacioyiararh nocjie ynomuHanus. C KaxKJ0# WILTIOCTpanueil J0/KHa
CJIeIOBATh HAJIIINCh.

3. Ccbuiku u 6ubamorpadus

Juist ccbIoK Ha yTBep:KeHus, hOPMyJIbl U T. I. MOXKHO HCIOJIb30BaTh MeTKH. Hampumep, Teopema 2,
Dopmymna (1)
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Tasnuua 1 — Hazsanue tabuibt

IIpoctrie He mpocteie
2,3,5,7,11, 13, 17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

45

s
=

L
%3}

i

L
]

mgr = — 6,7635+0,02-t

fed
Ln

p

Pacxox sozayvxa
Ha | Kr ILIMOBBIX razoB, KI/Kr

a

1500 2000 2500
0
TemnepaTyvpa ropenans, C

Pucyvuok 1 — HasBauue pucynka

s pykoBojicTBa o INTEX u B KadecTBe mpuMepa 0hOpMIIEHHS CChLIOK, CM., Hartpumep, JIpBosckuit C.M.
Habop u Bepcrka B makere WIEX. Mocksa: Kocmocurdopm, 1994.
Crucok auTepaTypbl 0QOPMIIAETCS CIIEYIONUM 00PA30M.

Crucok anreparypbl

1 Jlokynmesckuit O.M., l'aspukos M.B. Hauana yucnennoro anammza. —M.: TOO "duyc", 1995. —581 c. - KHura
Temuprammes H. KoMnbioTepHbIil (BBIYUCIATEIBHDIN) MOMEPEIHIK KAK CHHTE3 M3BECTHOTO W HOBOTO B IUCJIEHHOM
anamuse // Becruuk Espasuiickoro Hanmonasssoro yausepcurera uMenn JI.H. I'ymunsesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HAIMYINK) - CTATHS

3 2Ky6Ganbimesa A. 7K., Abukenosa I1I. O HopMax npou3BogHBIX DYHKIUN C HYJIEBBIMUA 3HAYEHUSIME 3aJaHHOTO Habopa
JIMHEAHBIX (DYHKIMOHAJIOB W UX MPUMEHEHHs! K IONEPEIHUKOBBIM 3ajgadaM // @yHKIMOHAIBHBIE NPOCTPAHCTBA
u Teopus npubKeHns byHkuumit: Tesucel mokmanoB MextyrapoaHoit Kondepeniun, nocssmenaas 110-geruso
co must poxaenust akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyabl
KoH(epeHIInit

4 KypmykoB A.A. AHrmonpoTeKTOpHas U TUIOJIHUIINIEMIYeCKas aKTHBHOCTD JieyKoMusuHa. —Amarer: Bacray, 2007.
—C. 3-5 - razeTHbIE€ CTATHU

5 Kpipos B.A., Muxaitimuenko I'.I. Ananutudeckuii MeTO/| BIOKEHUsI CUMILUIEKTHIECKOH reomerpun // Cubupckue
9JIEKTPOHHBIE Maremarudeckue uspectust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (mara obpamenms: 08.01.2017). - 9JIeKTPOHHBIN Ky PHAJ

A.2K. 2Ky6aupimmesa ! , H. Temipramues ! , A.B. Yrecos 2

L JI.H.TNymunes amuvindazo, Eypasus yammork yHU6epCumeming, meopuibil MamemMamuKa HCoHE 2olAbMU ECEnMeYAeD
uHcmumymaot, Acmana, Kaszaxcman
2 K. Ky6anos amomdaes. Axmebe oHipaix memaexemmir. yrusepcumemi, Axmobe, Kasaxcman

Kowmnsiorepiik (ecenreyim) auamerp MoHMOTIHIHAe DyHKUMsIapAbl caHABIK AuddepeHuanaay

Annoranusa: Komnbiorepnik (ecenteyim) guamerp monmorininge CoGosieB KIAChIHIA YKATATHIH (DYHKIMAIAD/ Bl OJIAPIbIH,
TpuroHomeTpusiyibik Pypue-Jlebera KoadduImeHTTepiHIH aKbIPJIbl YKUBIHBIHAH AJIBIHFAH JI9J1 eMeC aKIapaT OONBIHINIA YKYbIKTAY
ecebi Tosnbrrbiven mentinni [100-200 ceszep].
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Tyitin ce3gep: xybikran nuddepeHnuaniay, I9J eMeC aKnapar OOMbIHINA KYybIKTay, IIEKTIK KaTesaik, KoMmnbiorepiik
(ecenreyim) nuamerp [6-8 co3/ces Tipkectepi|.

A.Zh.Zhubanysheva ! , N. Temirgaliyev !, A.B. Utesov 2

L Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-

ameter, massive limiting error. [6-8 words/word combinations|
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