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The first knowledge of operation of the turbo-roundabout in the Czech Republic

Abstract: This paper shows the first knowledge of operation of the turbo-roundabout
in the Czech Republic. It shows the main characteristics of this new type of roundabout and wants to
compare the differences between turbo-roundabouts in the Czech Republic and in the Netherlands
as a mother-land of turbo-roundabouts. The article provides the reader with all known types of
turbo-roundabouts, designs, used traffic signs and markings, and comparison of the capacity. The
main goal is to emphasize mistakes in the Czech Republic and to show the correct solution for plan-
ning turbo-roundabouts to get safety intersection with enough capacity. Analysis shows that there
are formed fairly large plugs at following vehicles in both directions at peak periods. Therefore, the
authors of this paper proposed a scheme of multilevel road interchange, eliminating conflict points
that increase capacity of interchange and ensure the safety of pedestrians.

Keywords: intersection, roundabout, turbo-roundabout, traffic signs, road marking, capacity.
DOI: https://doi.org/10.32523/2616-7263-2019-127-2-107-116

1. What is a turbo-roundabout. A turbo-roundabout (see Fig. 1 and Fig. 2) is a relatively
new type of roundabout which has its own design, spiraling flow of traffic and offers more safety
alternatives to a multi-lane roundabouts. The biggest difference from a classic multi-lane roundabout
is, that the driver has to choose the correct lane before entering the roundabout. Once the driver
chooses their lane, they should follow this lane to exit the roundabout.

The first turbo-roundabout was built in the Netherlands in 2000. After few years, this type of
turbo-roundabout became more popular. Nowadays we can find more than 300 turbo-roundabouts
in the Netherlands. The number of turbo-roundabouts outside the Netherlands is also increasing.
In the Czech Republic we have approximately more than 10 turbo-roundabouts. On the statistic
(see Table 1) you can see state from year 2017.

The design of turbo-roundabouts differs according to size, traffic volumes, structure of traffic flow
and others. The types of turbo-roundabouts are following [3]:

- Basic turbo-roundabout;

- Egg;

- Partial roundabout;
- Knee;

- Spiral;

- Rotor;

- Star;

- Turbo-vault;

- Turbo-traffic square;
- Look-a-like.

These options offer a lot of opportunities to adjust an intersection to specific traffic volumes, but
not all the types are used in all countries. In the Czech Republic there are used only few of them,
likewise also in neighboring countries like Germany, Austria and Poland.

According to the specific characteristics, turbo-roundabouts have higher capacities and are safer
than a multi-lane roundabout. The roundabout has nested spiral lanes at least on one entry (see
Fig. 3 and Fig. 4). Movement on the ring road belt area is limited.
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F1GURE 2 — Schematic sketch of turbo roundabout with expected use in the Czech Republic.

TaBLE 1 — Number of turbo-roundabouts in different countries (stage 2017) [2].

Land Number ofturbo- | Land Number ofturbo-
roundabouts roundabouts

Aruba 4 Lithuania 2

Austria 2 Luxembourg |1

Belgium 2 Macedonia 1

Bosnia and Herze- | 1 Netherlands 324

govina

Canada 2 Poland 35

Croatia 4 Romania 3

Czech Republic 10 Slovakia 3

Estonia 3 Slovenia 12

Germany 12 South Africa |1

Great Britain 1 Spain 2

Hungary 7 USA 3

Total 435

The roundabout forces the driver to choose the correct lane before entering a roundabout. Another
characteristic which increases the capacity is to yield to no more than two lanes during entering the
roundabout (see Fig. 5). The driver yields to nobody at the exit of roundabout. At least two exit
legs have two exit lanes and at least one lane offers a choice for direction (see Fig. 6). For dividing
lanes should be used raised dividers. [4]
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FIGURE 5 — Yield to two lanes during entering turbo-roundabout in Olomouc (road I / 35, Czech Republic).

Ficure 6 — Exit with two exit lanes (one lane offers choice for direction) on turbo-roundabout in Olomouc (road I / 35,
Czech Republic).

2. Comparison. The characteristics named above increase the safety and capacity only if the
road markings and traffic signs are applied well. There are different ways, how to apply traffic
signs and road marking according to countries. We compared some of them and try to show their
difficulties and benefits.

Traffic sings and road markings play very important role for all drivers. Correct usability corre-
sponds to the safety of the turbo-roundabout. The driver has to be informed about the correct lane
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he should choose and the direction he is driving. The Methodology of planning turbo-roundabouts
[4] only advices, which traffic sign should be used.

According to knowledge we can show examples in different countries and show the positive and
negative sides they have. For example the Hungarian style is to use only one direction traffic sign
to show all directions on turbo-roundabout (see Fig. 7). This kind of illustration is not transparent
and the time the driver has to get the information how to behave on this intersection is very short.
For the driver, who sees this direction traffic signs for the first time, it is very difficult to know how
to behave on this kind of roundabout and can lead to dangerous situations.

Ficure 8 — One direction traffic sign showing all directions on turbo-roundabout in Olomouc (roads I / 55 and II / 570,
Czech Republic).

Also the turbo-roundabouts in Czech Republic use this kind of direction traffic signs (see Fig.
8) sometimes. Because of the not specified standard of using direction signs on turbo-roundabouts
in the Czech Republic, there are also used other types of direction traffic signs, what’s also a big
problem. One country should use one style of direction traffic signs on one type of junctions.

Better than this kind of traffic sign is to use direction traffic sign for each lane separately placed
above the entry traffic lane (see Fig. 9 and Fig. 10). The driver has the information, which lane he
should choose before entering the roundabout. The information how to behave on roundabout he
can get just before entering the roundabout with the standard traffic sign called “roundabout” (see
Fig. 3). The information about the right direction is also important at the exitof turbo-roundabout.
The driver has to know, which exit he should choose. All exits are usually marked with direction
traffic signs (see Fig. 6).

The main principle is to use a simple solution; it means simple traffic signs which are understand-
able. Also, the same style should be used in the whole country.

Traffic signs and road markings inform the driver, which directions he can choose. The Czech
Methology [4] and also the Technical conditions [6] design the road markings before entering a turbo-
roundabout with a symbol of a roundabout (see on Fig. 11). The same style of marking is used
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in the Netherlands and e. g. in Hungary as well (see Fig. 12). This type of road markings is too
complicated (see scheme at Fig. 13). It should be suggested to use normal arrows (see on Fig. 14
and Fig. 15), which are simple and unequivocally. The information about the traffic direction is
seen by driver via traffic signs “Roundabout” (see Fig. 15). Also, road markings on one lane entry
are redundant.

Ficure 9 — Direction traffic sign for each traffic lane separately placed above entry lane on turbo-roundabout in Slovenia

[2].

Ficure 10 — Direction traffic sign for each traffic lane separately placed above entry lane on turbo-roundabout in Olomouc
(roads I / 55 and II / 570, Czech Republic).

Ficure 11 — Road markings with a symbol of a roundabout before entering turbo-roundabout in Olomouc (road I / 35,
Czech Republic).

Czech Technical conditions [6] and the Methology [4] don’t advise to use writings approach a
turbo-roundabout. Contrast to this it should be suggested to use it. It helps the driver to keep the
correct lane. An example of these writings is on Fig. 16.

The specific design of a turbo-roundabout also can be used incorrectly. The design is the next
important safety factor. Also, in the Czech Republic there are some incorrectly built roundabouts.
One of them is the corner of a bypass, where is prohibited to build a bypass with a dead angle (see
Fig. 17, good example see at Fig. 18), because then the driver has a limited view.
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Ficure 12 — Road markings with a symbol of a roundabout before entering turbo-roundabout in Erd (roads no. 6 and 7,

Hungary).

Ficurge 13 — Scheme of road markings with a symbol of a roundabout before entering roundabout.

Ficure 14 — Normal arrows to be suggested to use (as direction traffic signs) before entering turbo-roundabouts in the
Czech Republic).
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Ficure 15 — Normal arrows used (as road marking) with traffic sign “Roundabout” before entering turbo-roundabout in
Olomouc (roads I / 55 and II / 570, Czech Republic).

FI1GURE 18 — Safe and correct bypass on turbo-roundabout in Olomouc (roads I / 55 and II / 570, Czech Republic).
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FiGURE 19 — Turbo-roundabout with over-runnable skirt (traversable aprons) in central island for use by buses and
trolleybuses as well in Brno (Czech Republic).

The turbo-roundabouts in the Czech Republic and also in the Netherlands deal with heavy goods
vehicles (HGV) because of over-runnable skirts (traversable aprons) in central island. This is im-
portant also for the buses and trolleybuses (see Fig. 19). The lanes shouldnrt be too wide, because
of increasing of velocity by passenger vehicles, but the transit must be allowed for trucks and buses.

In the Netherlands there is recommended to use lane dividers (see Fig. 20) and for more safety
it is better to add them with reflective elements or lights (see Fig. 21 [7]). Compared to the
Czech Republic, our Technical conditions recommend using these dividers, but until now it has
been implemented to only one new built turbo-roundabout in the city of Ceske Budejovice. Other
turbo-roundabouts use only road markings to divide the traffic lanes, which is not so effective.

Ficure 20 — Lane dividers used on turbo-roundabout in Erd (roads no. 6 and 7, Hungary).

Ficure 21 — Lane dividers with lights used on turbo-roundabout in the Netherlands [7].

Same as the traffic signs and road markings which are used different in each country, also the
capacities of the turbo-roundabouts are not the same. Capacity of a roundabout depends on time
gaps to enter the roundabout. Interesting is, that in the Netherlands the capacity is much higher
then in the Czech Republic. In the Table 2 you can see the differences between these two countries.
The capacities proposed in the Czech Republic are taken from Methodology of planning turbo-
roundabouts [5].

Interesting conclusion of Table 2 is that capacities of the same intersections in the Netherlands are
higher than in the Czech Republic. The capacity depends on critical time gaps that don’t have to
be the same in different countries. Czech Ministry of Transport determined that the Czech capacity
of a turbo-roundabout is lower the in the Netherlands without an explanation.
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TaBLE 2 — Comparison of designed capacity of turbo-roundabouts [2].

Type ofturbo- | Capacity in the | Capacity in the

roundabout Netherlands [pcu/h] | Czech Republic
[pcu/h]

Basic 2 800 2800

Egg 2 800 2700

Partial 3 500 not defined

Knee 3 500 2900

Spiral 4 000 3300

Rotor 4 500 3500

Star 5 500 3500

Stretched knee 3 800 3200

Turbo-traflic 12 000 not defined

square

3. Conclusion. Turbo-roundabout is still a new type of roundabout and mistakes during planning
and building of these types of junctions can decrease the capacity and also its safety. Important is
to use transparent and simple traffic signs and fitting road marking which inform the drivers about
directions. Also using the lane dividers is suggested. Without lane dividers the capacity and safety
will decrease.

Until now, the drivers are afraid of physical dividers and therefore the road markings is use only
in the Czech Republic, but a correct provided solution of an junction with well made traffic signs can
be provided with lane dividers. The drivers should be informed about the new type of roundabout
and then they will accept the new style of using it. Also the traffic signs are used incorrectly and
are not so understandable.

According to all these findings we would like to continue with research on how to optimize the
planning of turbo-roundabouts in view of traffic-engineering characteristics.
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Yexuanarsl TypOoarperarThlH, >KyMbIChI Ty pPaJibl aJIFALIKBI aKIapar

Angparna: Byn makamana Yexusigarbl TypboarperarThiH »KYMBICHI TyPaJibl ajFallikpl aknapar 6ap. O »KaHa aliHaJIMaJIb
2KOJIJIBIH, HEri3ri cumarramMajapblH KOpCeTelll »KoHe TypPOOKOMILIEKCTIK aHasap Kepi peringe Yexusna rxone Hunepnanmbiaa
TypPOOKOMILIIEKCTED apachIHIaFbl albIPMAIIBLIBIKTI CAJBICTBIPFBICHL Kejiedi. Makasiajga OKbIpMaHFa TypOoarperarTapibiH,
KOHCTPYKIUsIJIADABIH, KOJIIAHbLIFAH KOJI OesrijiepiHiy »xoHe TaHbaJapAblH OapJiblK, TaHBIMAJ TYpJIEPpIMEH, COHIAM-aK
CBIMBIM/BIIIBIKTHI CAJIBICTBIPY KaTaJIbl.

Herizri makcar - Yexusgarsl KaTeJiKTePAi alKblHIAy »KOHE KETKIIIKTI KyaTleH Kayilci3miK KUBLUIBICYBIH aJly YIIiH
TypOOKOMILIIEKCT] »KOcCHapJjay VIIH JypbIic IemnriM Kepcery. Tajgay KepceTKeHjel, KoJliKkTep/e eKi 6arblT OOWBIHINA IIBIHBIHA
JKETKEH Ke3Jle OTe YJIKEH CaHpliaysap naiiaa 00sabl.

CoHABIKTaH, OChI »KYMBICTBIH, aBTOPJIAPbI KOII JEeHIeiIl »KoI aflbipbacTay CXeMachlH YCBIHbI, KAKTHIFBICTAPAbl apTTHIPATHIH
2KOHe 2Kady KYPriHIIJIepaiH Kayillci3mirin kaMTaMachl3 eTeTiH KaKTBIFBICTAD HYKTEJIEPiH KOUIbI.
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. Yapcku ' , 2K.M. Kyaubimbaes 2, M.A. Apna6ekos 2 , T.B. Cyueiimenos 2

L Yewewuti Texnuveckuts Yrnusepcumem s Ilpaze, Ipaza, Yewckan Pecnybruxa
2 Bepasutickuti Hayuonaavrowi Yrnueepcumem umenu JI.H. Tymunesa, Hyp-Cyaman, Kazaxcman

IlepBble 3HaHusi o pabore Typbonasaysa B Hemickoii Pecriy6auke

Annoranus: B crarbe npejcrasiiensl nepsble cBeeHusi 0 pabore Typbonamgaysa B Herickoit Pecybiuke. Paccmorpenst
OCHOBHBIE XapPaKTEPUCTUKHU ITOTO HOBOI'O THUIIA KOJIBIIEBOM PAa3BsA3KM U BBISIBJIEHBI PA3JIMYUsi MEXK/1y TypOOHa[IyBoM B Herckoit
Pecniy6niuke n Huzepiraniax B KadecTBe MaTEPUHCKON YacTu TypOO-KPYyroBoro JBmkeHus. lIpejicraBiieHbl Bce W3BECTHbIE
TUIBI TYypOOArperaToB, KOHCTPYKIMM, MCIOJIb3yEeMbIX JOPOXKHBIX 3HAKOB M MApPKHUPOBOK, & TAaKXKe CPaBHEHWE UX IPOILYCKHOM
criocobuoctu. OCHOBHasI 1[€Ib COCTOUT B TOM, YTOOBI MOAYEPKHYTH omubku B Hemickoii Pecnybinke u moka3aTh MpaBUIIbHOE
pellleHne Ui TJIAHUPOBAHUSI TypPOO-KPYTOBOIO [BUXKEHHsI C II€JIBIO IOJIyYeHUsl MEePeKpPecTKa 0e30MMacHOCTU C JOCTATOYHON
MIPOIYCKHOM CIOCOGHOCTHIO. AHAJINS MOKA3BIBAET, YTO B IUKOBBIE IEPUOIBI B 0OOUX HAIPABJIECHUAX Y CJIEIYIONUX TPAHCIIOPTHBIX
cpeacTB POPMUPYIOTCSI JIOBOJIBHO OOJIBIINE 3arIyIIKU. [103TOMYy aBTOPBI 5TOrO JOKYMEHTa, YCTPAHUB KOHMDJIUKTHBIE IIyHKTHI,
IPEJJIOKUIINA CXEMY MHOI'OYPOBHEBOH [IODOXKHOU Pa3BsI3KHU, YBEJUYHBAIONIENH IIPOILYCKHYIO CIIOCOOHOCTH M 0ODeCIedrBaroiei
6Ee30MaCHOCTD TIEIIEX00B.

KuroueBble cjioBa: IiepecedeHne, KOJIbIEBasi Pa3Bsi3Ka, TyPOO-KOJIbIIEBasi PA3BsI3Ka, JJOPOXKHBIE 3HAKH, JIOPOXKHASI pA3METKa,

IIPOILYCKHAsI CIIOCOOHOCTb.
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icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.
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ITosoxkeHne 0 PyKONUCSX, IPECTABIsIeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaigmoHaJIbHOIO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texnndeckue HaAyKu UM TE€XHOJIOTHH»

1. IMenp >xypuagsa. Ilybaukanus TiiaTesbHO OTOOPAHHBIX OPUIMHAJIBHBIX HAy4YHBIX pPaboT B 0OJIACTH TEXHUKHU
U TEXHOJIOPUU: CTPOUTEJBCTBO, AapPXUTEKTypa, TIEOTEeXHUKA, DEOCHHTETHUKA, TPAHCIOPT, MAIINHOCTPOEHUE, SHEPreTUKa,
cepruduKaus ¥ CTAHAAPTH3AIMs, BEIYUCIUTEIbHAs TEXHUKA.

2. ABTOpy, KeJAIEMy OIlyOJIMKOBATH CTATHIO B KypHajie HEOOXOAUMO TPEJCTABATL PYKOIUCHh B TBEPAOH KOMAU
(pacneuaraHHOM BapuaHTE) B OJHOM 9K3eMIUIApE, IOAIMCAHHOM aBropoM B Otiesn HaydHbix u3fganuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carmaesa, 2, EBpaswuiickuii HAIMOHAJILHBIA YHUBEPCUTET WM. JI.H.I'ymunesa, YuebHO-
aIMUHICTPATUBHBIA Kopiyc, kab. 408) u no e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. ITpu sToM m10/12KHO GBITH
CTPOrO BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daittom, Word-daittom, PDF-daiiiom n TBepmoit konwmeit. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTL COIPOBOAUTENBLHOE MUCHMO B PEIAKIIMIO YKyPHAJIA.

sk myOGauKamuii: Ka3axCKuil, pyCCKuil, aHIVIMACKAN.

3. OrnopasjsieHme crareil B peJaKIUi0 O3HA4YaeT coIjlacue aBTOpoB Ha mnpaso Msnaresnsi, EBpasmuiickoro
HaluoHaJIbHOro yHuBepcurera umenu JI.H. I'ymuneBa, m3maHusi crareili B >KypHajle U Nepeu3JaHUs] UX Ha
Jgr06oM mHOCTpaHHOM #s3bike. IIpencraBisisi TeKcT paborsl ajs myGauKanuyu B >KypHaJie, aBTOpP rapaHTUpPyeT
IpaBUJIBLHOCTH BCEX CBeAEHUi 0 cebe, OTCyTCTBHE ILJIArUaTa U APYrux (popM HENPaBOMEPHOI'O 3alIMCTBOBAHUS B
pyKoImucu, HajJiexkarnee opopMJIeHE BCEX 3aMMCTBOBAaHUM TEKCTa, TaGJINI], CXeM, UJLJIIOCTPALUNA.

4. O6beM craTbu He JOJZKEH NpeBmarh 18 crpanun (ot 6 crpaHum).

5. CxeMa mOCTpPOEHUsI CTATbU

I'PHTMH http://grnti.ru/

Hnuyuans, v Pamuauto aemopa(os)

IToanoe naumenosarue opzarudayuy, 20pod, cmpara (ecau aBTOPbl paGoTAIOT B PA3HBIX OPTAHU3AIUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBII 3HAYOK OKOJIO (haMHUJIMKM aBTOPA M COOTBETCTBYIONIEH OpraHn3alyn)

E-mail aBropa(os)

Hassanue cmamovbu

Annomayus (100-200 cios; He OJKHA COAEpKaTh (DOPMYJIbI, He OJIZKHA ITOBTOPSITH 110 COIEPXKAHUIO HA3BAHWUE CTATHU; He
JOJIZKHA COZIEPKATH 6UbIMorpaduyuecKue CChUIKY; TO/PKHA OTPAXKaTh KPATKOE COJIEPXKAHUE CTATbHU, COXPaHss CTPYKTYPY CTATbU
—BBeJleHHe,/ IOCTAHOBKA 3aJa4dn,/ 11ejIi,/ UCTOPHsl, METOABI UCCJIEIOBAHUS, PE3yJIbTaThl/00Cy K ICHNAE, 3aKIIOUCHUE /BBIBOJBI).

Karouesvie caosa (6-8 cios/cioBocoderanuii. Kiodyesble €10Ba JOJDKHBI OTParkaThb OCHOBHOE COJEPKAHUE CTATbH,
HCIIOJIb30BATh TEPMUHBI M3 TEKCTA CTATBHH, & TaKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO O00IacTh U BKJIIOYAIOIINE IPyTHe
BasKHDBIE TIOHATHS, IO3BOJIAIONIME OOJErYUTh U PACIIUPUTH BO3MOXKHOCTH HAXOXKIEHWUS CTATbU CPEJICTBAMHM MHMOPMAIUOHHO-
[IOUCKOBOW CHUCTEMBI).

OcHoeHOT MeKem cmambu JT0JIZKEH COJlePKaTh BBeZieHne,/ MOCTAHOBKY 3aJiadu,/ 11eJii/ HCTOPHIO, METO/bI UCCIIE[OBAHUS,
pe3ysbTaThl/00Cy XK IeHNE, 3aKJIIOYEHUE / BBIBOJIBL.

Tabauudbt, pucyHKy HEOOXOAMMO PACIOJIAraTh IOCJIe yIOMHUHAHUS. KarkI0f W/IIOCTPAIUU JOJRKHA CJIeJ0BATh HAIINCH.
PucyHnkn nosKHBI 6BITH Y€TKUMU, YUCTHIMU, HECKAHHPOBAHHBIMU.

B crarbe mymepyiorcs b e POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKH.

Bce abbpesuamypvt u COKpallieHUsI, 3a HCK/IIOYEHHEM 3aBEJOMO ODOIIEM3BECTHBIX, JOJIXKHBI OBITH pacIIudpOBaHbl IIpU
[IEPBOM YIOTPEOICHUN B TEKCTE.

Ceenenust o purarcosot noddepacre paboThl yKA3bIBAIOTCS Ha MEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Tekcre ccpuikm 0603HAYAIOTCS B KBaJAPATHBIX CKOOKax. CCBUIKHM JOJIXKHBI ObITH IIPOHYMEPOBAaHBI CTPOrO IO IMOPSAKY
YIOMHMHAHUS B TEKCTe. llepBasi CChUIKA B TEKCTE HA JIMTEPATYPY JO/KHA uMeTh Homep [1], Bropas - [2] u T.1. Ccbuika Ha KHHTY
B OCHOBHOM TEKCT€ CTATbH JIOJIPKHA COIPOBOXKJATHCS yKa3aHHEM HCIOJIb30BaHHbIX cTpaHul] (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeONyOIMKOBaHHBIE PA0OTHI HE JOIyCKAIOTCA. HerKeslaTeabHbl CCUIKU Ha HEPEHEH3UPYyeMble U3JaHus (IPUMEpPbI OIUCAHUS
CIIMCKA JIATEPATYPbI, OIUCAHUSI CINUCKA JIATEPATYPbl Ha aHIVIMACKOM sI3bIKE CM. HUXKe B 06pasie odOpMIIEHUsI CTaThH ).

B komme craTbu, mocie cnucka JuTepaTypbl, HEOOXOOUMO yKa3aTh bubauozpapureckue daHHble Ha PYCCKOM U AHTTIHHACKOM
sa3blKaxX (ecau craTbs 0dOPMIICHA Ha KA3aXCKOM fA3bIKe), Ha KAa3aXCKOM M AHIVIMACKOM sI3bIKax (ecsiu crarbs odopMiieHa Ha
PYCCKOM sI3BIKE) W Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu craTbs odOpMIICHa Ha AHIVIMHACKOM SI3BIKE).

Ceederuss 06 aemopax: damunus, UMs, OTYECTBO, HAyIHAs CTENEH, JOJPKHOCTb, MECTO PabOTHI, ITOJHBIA CJIyKeOHBII
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M aHIJIMHACKOM SI3bIKAX.

6. Pykonuch moszkHa ObITH TIATEJILHO BbIBEpeHa. Pykomucy, He COOTBETCTBYIOIIME TEXHUYECKUM TPeOOBaHUAM, OyIIyT
BO3BpallleHbl Ha JopaboTky. BosBpamenne Ha nopaboTKy He O3HAYAET, YTO PYKOIUCH IPUHATA K OIIyOJIMKOBAHUIO.

7. Pabora ¢ 251eKTpOHHOM KoppeKTypoii. Crarbu, nocrynusiue B OTies HaydHBIX n3aHui (pelakiys), OTIPABIISIOTCS
Ha aHOHMMHOE DeleH3MpOBaHHe. DBce pelneH3uHu [0 CTaThbsM OTIPABJISIOTCS aBTOPy. ABTOpaM B TedeHHe Tpex JHei
HEOOXO/IMMO OTIPABUTH KOPPEKTYpy craTbu. CTaThby, MOJIyYUBIINE OTPULIATEIBHYIO PEIEH3UIO, K MOBTOPHOMY DaCCMOTPEHUIO
He IPUHUMAIOTCs. VcmpaBiieHHbIEe BAPUAHTHL CTaTell U OTBET aBTOPA PELEH3EHTY MIPUCHIIAIOTCA B pegaknuio. CTaTbu, MMEIOe
[IOJIOYKUTEJILHBIE PEIEH3UHY, [IPEICTABIISIOTCS PEIKOJUIETUN YKYPHAJIA JIJIsl OOCYKI€HUsI U YTBEPXKICHUS JJIsl IIyOJIMKAIIH.

ITepuomuyHOCTh >KypHaJia: 4 pa3a B TOI.

8. Omuiara. ABropaM, IOJYYHBIIUM TOJIOXKUTEIBHOE 3aKJIIOUEHUE K OIyOIMKOBAHUIO, HEOOXOAMMO MIPOM3BECTH OILIATY IO
caemyomuM pexpusuTaM (s corpyaaukos EHY — 4500 Tenre, misa cropoHHnx opranusanuii — 5500 Tenre).
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MakaJjiaHbI paciMaey YJIrici
MPHTMU 27.25.19
A K. XKy6ansmmesa ', H. Temupranues?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamury u nayunuix evucienuti Eepasutickozo
HAYUOHAALHO20 YHhusepcumema umenu JI. H. lymunesa, Acmana, Kazaxcman
2 Axmiobuncruti pezuonasvnwid 2ocydapemeennoiti ynusepcumem umenu K. XKybanosa,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmathl0@mail.ru,adilzhan_ 71 @mail.ru)

Yucnennoe nuddepenimpoBanne pyHKINiT B KOHTeKcTe KoMnbioTepHOTO
(BBIYMCIINTENHBHOIO) IIOMEPEYHNKA

AnHHOTaIINSA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOHEPEYHUKA  IIOJHOCTHIO
pertena  3azada npubmkenHoro guddepeHnupoBanud QYHKINWN, TPUHAIIEKAITX KJIACCaM
CoboJsieBa 110 HETOYHOH WHQOPMAIIUM, IOJYyYEHHOH OT IIPOM3BOJILHOIO KOHEYHOI'O MHOXKECTBA,

tTpuronomerpudeckux Koaddunuentos Pypwe-Jledera muddepennupyemoii dynknunu... [100-200
CJIOB].

KuaroueBbie cioBa npubsimkennoe auddepeHnupoBane, BOCCTAHOBJEHUE IO HETOYHOM
urdOpMAIH, TPe/Ie/IbHAsT OIPENTHOCTD, KOMIBLIOTEPHBIN (BBIUUCIUTE/BHBIN) HOIepedHnK. [6-8
CJIOB/ CJIOBOCOYETAHMIA|.

Bsenenue

TekcT BBEIEHUSI. ..

Asropam He ciiejlyeT MCHOJIB30BaTh HecTaHjgapTHble nakerbl LaTeX (ucrosb3yiiTe ux JMnib B
cilydae KpaitHeit HeoOX0MMOCTH )

3aroJjioBokK ceKnumn

1.1 3aro/ioBOK MOJCEKIIU
Okpy:keHwusl.

Teopema 1. ...

Jlemma 1. ...

IIpennoxenue 1.

Onpejnenenune 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemo.

,H oKas3aTeJabcTBsBo. Tekcr JO0Ka3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIBI, PUCYHKH

dn(en; DN)y = n(en; T F; D)y = inf N (€N; (l(N),SON>> , (1)
(19 o) D v

e On (en; (1M, on))y = Sn(en; T; F; (1) on ) )y =

= s [0 e (WO () )|

<1(r=1,...N)

B
K

Tabymrbl, pUCYHKH HEOOXOINMO pACIoJiaraTh mocje yrnoMmuHanus. C KaxKJio# WLTIOCTpanueil J0KHa
cJ1e10BaTh HAJIINACh.

3. Ccbuiku u 6ubaunorpadus
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TABLE 3 — HazBauue Tabiuiibi

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

PucyHok 22 — Haspanue pucyHka

Jtst cChITOK Ha yTBEp2KJeHusi, (DOPMYJIbI U T. 1. MOYKHO HCIOJIHL30BAaTh MeTKn. Hampumep, Teopema 2,
Dopmyana (1)

s pykosojcra o IATEX u B KadecTBe mpuMepa opopMIeHusT CCBLIOK, CM., HanpuMmep, JIpBockuii C.M.
Ha6op u Bepcrka B makere KTEX. Mocksa: Kocmocuadopm, 1994.

Crurcok jurepaTypbl OQOPMIISIETCS CJIELYTONUM 0OPA30M.

Crmcok janreparypbl

1 Jlokymuesckuit O.M., 'aspukos M.B. Hauasia uncnennoro ananuza. -M.: TOO "duyc", 1995. —581 c. - kuura
Temuprasues H. KoMnopioTepHbIil (BBIYUCIUTEILHBL) IONEPEUHIK KaK CHHTE3 M3BECTHOIO M HOBOIO B UHCJIEHHOM
anammse // Becrank Eppaswmiickoro manmonanpaoro yaumsepcurera umenn JI.H. Tymmnesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HANIMYNK) - CTATHS

3 2Kybanbrmesa A.2K., A6ukenosa 1. O Hopmax npon3BoaHbIX DYHKIMN C HYJIEBBIMY 3HAYEHUSIMI 3aJaHHOIO HAbOpa
JIMHEHHBIX (DYHKIMOHAJIOB W WX MPUMEHEHHs] K TONEPEIHUKOBBIM 3agadaM // PyHKIMOHAJIBHBIE MPOCTPAHCTBA
u Teopus npubsmxkenus oyaknuit: Tesucsl moxmamoB Mexaynaponuoit KondepeHun, nocssmenaoit 110-geTuio
co must poxaenusi akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasbl
KOoH(epeHInit

4 KypmykoB A.A. AHrHONIPOTEKTOpPHAS ¥ MHUIOJUIUIEMIYECKasi aKTUBHOCTD JieykoMusuHa. —Anmarsr: Bacray, 2007.
—C. 3-5 - razeTHbl€e CTATHU

5 Kpipo B.A., Muxaitmmaenko I'.I. Amanmtndaecknii MeTO/| BIOKEHHsI CUMILUIEKTHIECKOH reomerpun // Cubupckue
SJIEKTPOHHBIE MareMmarTudeckue mspecrusi —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus:: 08.01.2017). - 3JIeKTPOHHBINA >KypPHAI

A.2K. Ky6anbimesa ! , H. Temiprasmes ! , A.B. Yrecos 2

L JI.H.Nymunes amuindaev. Eypasus yammok yHU6epcumeminit, meopuaibil MAMeMamuKa HCoHe eolablMU eCEnMeyaep
unemumyma, Acmarna, Kasaxeman
2 K. 2Kyb6anoe amvmdaev. Axmebe onipaix memaexemmin ynusepcumemi, Axmobe, Kazaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMaTiHIHAEe DyHKUMAAAPAbI caHAbIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenreyim) guamerp monmorininge Co6oJieB KIAChIHIA YKATATHIH (DYHKIMAIAD/IBI OJIAPIbIH,
TpuronoMerpusiiiblk Pypoe-Jleber koaddurpeHTTEPiHiH AKBIPIIBI KUBIHBIHAH AJIBIHFAH J9J1 €MeC aKIapaT GOWbIHIINA XKYyBIKTay
ecebi TosbirbiMen wentinai [100-200 ceszep].

Tyiiin ce3pep: »kybikran nuddepeHnnaigay, IoJ €MeC aklapaT OOibIHINA JKYyBIKTay, IMIEKTIK KarTesaik, Kommbrorepsik
(ecenreyimr) nuamerp [6-8 ces/ces Tipkecrepil.

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

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov FEurasian 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|

124



References

1 Lokucievskij O.M., Gavrikov M.B. Nachala chislennogo analiza [Elements of numerical analysis| (Yanus, Moscow,
1995). [in Russian]

2 Temirgaliyev N. Komp’juternyj (vychislitel’'nyj) poperechnik kak sintez izvestnogo i novogo v chislennom analize
[Computational (numerical) diameter as a synthesis of the known and the new in numerical analysis|, Vestnik Evraz-
ijskogo nacional’nogo universiteta imeni L.N. Gumileva [Bulletin of L.N. Gumilyov Eurasian National University],
4 (101), 16-33 (2014). [in Russian]

3 Zhubanysheva A.Zh., AbikenovaSh.K. O normah proizvodnyh funkcij s nulevymi znachenijami zadannogo nabora
linejnyh funkcionalov i ih primenenija k poperechnikovym zadacham [About the norms of the derivatives of func-
tions with zero values of a given set of linear functionals and their application to the width problems|. Tezisy
dokladov Mezhdunarodnoj konferencii, posvjashhennaja 110-letiju so dnja rozhdenija akademika S.M.Nikol’skogo
"Funkcional’nye prostranstva i teorija priblizhenija funkcij" [International conference on Function Spaces and Ap-
proximation Theory dedicated to the 110th anniversary of S. M. Nikol’skii]. Moscow, 2015, pp. 141-142. [in Russian]

4 Kurmukov A. A. Angioprotektornaja i gipolipidemicheskaja aktivnost’ leukomizina [Angioprotective and lipid-
lowering activity of leukomycin] (Bastau, Almaty, 2007, P. 3-5). [in Russian]

5 Kyrov V.A., Mihajlichenko G.G. Analiticheskij metod vlozhenija simplekticheskoj geometrii [The analytic method of
embedding symplectic geometry]|, Cibirskie jelektronnye matematicheskie izvestija [Siberian Electronic Mathemati-
cal Reports], 14, 657-672 (2017). doi: 10.17377/semi.2017.14.057. Available at: http://semr.math.nsc.ru/v14,/p657-
672.pdf. [in Russian]. (accessed 08.01.2017).

Csenenusi 06 aBTOpax:
2Kybanviwesa A.2K. - crapmmil Hay49HBIA COTpYAHUK VHCTUTyTa TEOPETUYECKOH MATEMATHKHM U HAYYHBIX BBIYNCJIEHUH,
Espasuniicknii nanuonasbubiit yausepcurer umennu JI.H.'ymunesa, yin. Carnaesa, 2, Acrana, Kazaxcran.
Temupzanues H. - nupexkrop VHCTUTYTa TEOpETUYECKOH MaTEMATUKU U HAyYHBbIX BbIYUC/IeHuil, EBpasuiickuii HalmoHaIbHBIH
yuusepcurer umenu JI.H.I'ymunesa, yn. Carmnaesa, 2, Acrana, Kazaxcramn.
VYmecos A.B. - xaugugar pU3NKO-MaTEMATHIECKHX HAYK, IOIEHT KadeIpbl MaTeMaTHUKH, AKTIOOMHCKHI pPErmoHaIbHBIN
rocynapcrBennbiii yausepcurer nmenu K. 2Kybanosa, np. A.Mongarysnosoii, 34, Akrobe, Kazaxcramn.
Zhubanysheva A.Zh. - Senoir researcher of the Institute of theoretical mathematics and scientific computations, L.N.
Gumilyov Eurasian National University, Satpayev str., Astana, Kazakhstan.
Temirgaliyev N. - Head of the Institute of theoretical mathematics and scientific computations, L.N. Gumilyov Eurasian
National University, Satpayev str., Astana, Kazakhstan.
Utesov A.B. - candidate of physical and mathematical sciences, Associate Professor of the Department of Mathematics,
K.Zhubanov Aktobe Regional State University, A.Moldagulova Prospect, 34, Aktobe, Kazakhstan.

Iocmynuaa e pedarxyuro 15.05.2017



Penakropsr: I.'T. Mepzaaunosa

IIbrrapyimsl pegakTop, AU3aiH: A. Hyp6osar

JI.LH. I'ymunes arsingarst Eypasus yATTBIK yHEBEPCUTETIiHIH
Xabapibichl. TeXHUKAIBIK FHIIBIMIAAD YKOHE TEXHAJIOTUIAD CEPHUSICHL.
-2019. -1(126).- Hyp-Cynran: EYV.

IIaprre! 6.1. - 12,125. Tapaabiver - 35 gaHa.

Maswmysbina Tunorpadus xayarr 6epMeni.

Penaknusa mexken-kaiipr: 010008, Hyp-Cyurran.,
Cornaes kereci, 2
JL.H. I'ymunes arsinparel Eypasus yaTTBIK yHUBEpCUATETI

Ten.: +7(7172) 70-95-00(imxi 31-428)

JL.LH. I'ymuneB areiagarsl Eypasust yJITTBIK, YHIBEPCUTETIHIH Hacrachiiia 6achlIabl

126



