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IRSTI 27.21.21
B. Nurmakhanov

L.N.Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
(E-mail: bake.nuke51@mail.ru)

Method of constructing a 2-picture 6-parametric nomogram

Abstract: Many building materials, medicines, metals, chemicals and
other substances are multicomponent. To determine their optimal composition
according to a given criterion is a complex scientific and applied task. The fact is
that when designing a new multicomponent material or substance, the functional
relationships between the components and the response (the investigated property)
are not known. Therefore, full-factor or fractional-factor experiments are carried
out, the results of which are used to determine the mathematical or graph-
analytical model of the regularity of the change in the investigated property.

Key words: 6-parametric nomogram, graphical method of construction,
mathematical model, graphic-analytical model, multicomponent material6-
parametric nomogram, graphical method of construction, mathematical model,
graphic-analytical model, multicomponent material.

DOI: https://doi.org/10.32523/2220-685X-2019-53-2-19-24

The article proposes a method for constructing a nomogram of
changes in the properties of a 5-component substance according to
known experimental data. Form of the task, the experiment data are
shown in table 1.

Table 1: Form of representation of experimental results

Experience Component values The value of the
number response

X1 X Xz | Xa Xs X
1 xt o xh o oxh o oxh Xh X%
2 X4 XL X5 XA X5 X%
3 x5 XL, X% XL X% X
4 xh X5 X% XM OX% X%
5 X5 X% X3 X Xs X
6 X X5 X% XM X% X%
7 xh XL, X5 XL X X'
8 X4 X, O Xh XL X% X%
9 X X, Xh X X% X%
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10 X41 X42 )(103 )(104 X105 X106
and other

Let the 5-picture drawing be set (Fig.1l), constructed from
experimental data in the study of the properties of the 5-component
substance, where X response.
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Figure 1: 5-picture drawing changes in the investigated properties

Build on the plane X;Xs section X', X2, X34, holding the secant
plane a 14, o 24, o 34 respectively on the plane XX, (Fig.2).
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After clipping plane p51, 52, p53 on the plane x/x5 and
construct plane x/x6 section, respectively, X15, X25, X35 (Fig.2).
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Figure 2: Sequence of construction of 5-parametric nomogram

Build on the plane X>Xs section X's, X%, X3s seeing clipping
plane y1, y2, y3, respectively, on the plane X>X; (Fig.2).

After clipping plane z 1, 7 2, © 3 on the plane x3x/ and construct
plane x6x3 section x16, x26, X36 (Fig.2).

Build section X'5, x23, x33 on the plane x6x2 after clipping
plane Y1, > 2, 33, respectively on the plane x6x3 (Fig.3).

After clipping plane o/, a2, a 3 in the plane x4x1, build section
x16, x26, X36, respectively, on the plane x6x4.
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Build sections x14, X24, x34 on the plane x6x2 after cutting the
plane 61, 62, 63, respectively on the plane x6x4 (Fig.2).

Xe Xe

X2

X1
Figure 3: 2-picture 6-parametric nomogram

Leaving on figure 2 only plane X6X1 , get the desired two-part 6-
parameter nomogram indicated as /[6H (Fig.3). The key is the use of
nomograms D6H are a s follows:

o point a in Fig.3 uniquely determines the values of
components X1 ,X4 , X5, X6 on the field X6XI and the values of x2,
X3 on the field X6.X2 (Fig. 3);

o the value of each component is determined by
interpolating its specified sections;

o the relationship between the two fields X6.X7 and X6X2 is
done using the given families of curves X41, X42, X43 and X61, X62,
X63.

The algorithm for constructing the nomogram D6H allowed to
obtain a mathematical model of the nomogram, which makes it
possible to automate the process of its application.

The developed nomogram clearly shows the regularities of the
response formation with continuous change of components, which can
be used to optimize the composition of the material or substance under
study.
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b.H. HypmaxaHos

JLH. I'vmunese amoinoazol Eypazus ynmmuix ynusepcumemi, Hyp-Cynman,
Kazaxcman

Exi kapTunansl 6-napamMeTpJii HOMOrpaMMaHbI KYpy dici

AnHoTtanusi: KemnrereH KypbUIBIC MaTepHAIAPBI, JOpi-TOPMEKTED,
MeTalgap, XMMHSUIBIK 3aTTap JkKoHE Oacka 3arTap Kenl KOMIIOHEHTTI OOJIBIT
Tabbu1anel. bepinren emmieM OOWBIHIIA OJAPJBIH OHTAWJIBI KYPaMbIH aHBIKTAY
KYpAeNIi FBUIBIMH JKOHE KOJAaHOambl MiHIET OoJsbim TaObutanmbel. JKaHa Kern
KOMIIOHEHTTI MaTepuaibl HeMece 3aTThl kobajay Ke3iHJIe KOMIIOHEHTTEp MEH
JKayanThlH (3€pTTENETIH KACHeT) apachblHAarbl (DYHKIHMOHAIILI OalaHBICTap
oenrimi emec. COHIBIKTaH TOJBIK (aKTOPJIBI HeMece OoIeKTi-(paKTOPIIbIK
AKCIIEPUMEHTTEp OTKI3UIeAl, OJap/blH HOTIKEIEPl 3EpPTTENCTIH MEHIIIKTIH
©3repy 3aHIbUIBIKTAPBIHBIH MaTEMAaTHKAJIBIK HeMece IpadUuKaIbIK-aHATUTHKAIBIK
MOJICIIIH aHBIKTAay YIIiH KOJIaHBLIA b

KinT ce3aep: 6-mapameTpiiik HOMOTpaMMa, caiayIblH TpadUKaiIbIK TOCLII,
MaTeMAaTUKAIBIK MOJIeNIb, TpadoaHATUTHKAIBIK MOJEIb, KON KOMIIOHCHTTI
MaTepual.

b.H. Hypmaxanos

Eepazuiickuii nayuonanvuuiii ynueepcumem um. JI.H.I'ymunesa, Hyp-Cyniman,
Kaszaxcman

Cnoco6 nmocTpoeHusi 2-KapTUHHOI 6-mapaMeTpuyeckoi
HOMOTPaMMBbI

AHHOTaHHﬂ . MHorue CTPOUTCIIbHBIC  MAaTCpUaJibl, MCIAUKAMCHTLI,
MCTAJUIbl, XUMHUKATBl W APYruc¢ BCIICCTBA SABJIAIOTCA MHOTOKOMIIOHCHTHBIMH.
OHpC,Z[CJ'II/ITL UX OITHUMAJbHBIA COCTaB IIO 3aJaHHOMY KPpUTCPHUIO - CJIOXKHaA
HaydHas W NpUKJIaAHas 3agayda. I[C.HO B TOM, 4YTO IIPpU MPOCKTUPOBAHNUU HOBOTO
MHOTOKOMIIOHCHTHOT'O MaTCpUalia UJIN BCIICCTBA (I)YHKI_II/IOHEU'ILHLIC CBs3U MCKIY
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KOMIIOHEHTaMH M peakiuel (ucciieqyeMoe CBOMCTBO) He u3BecTHHL. [losTomy
MPOBOJATCS  MONHO(AKTOpHBIE WM  JIPOOHO-(PAaKTOpPHBIE  AKCIIEPUMEHTEI,
pe3ynbTaThl KOTOPBIX HCIHOJIB3YIOTCS ISl OINpPEACNICHUS MaTEeMaTUYeCKOW WM
rpadoaHATUTHYECKOW MOJETH 3aKOHOMEPHOCTH W3MEHEHUS HCCIICIYeMOro
CBOMCTBA.

KiaroueBble ciaoBa: 6-mapameTpuyeckas HOMOTpamMma, TpadUUeCKHid
Croco0 NOCTPOEHHUs, MaTeMaThyeckass MOJelb, rpaoaHaIuTHYecKas MOJIENb,
MHOTOKOMIIOHEHTHEIN Marepual.
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o Kapmi: Morid yirin — Times New Roman — 14 keris;

o [limimi A4, GeTTiH mapaMerpiepi: Coi, OH, aCThI )KOHE YCTi JKarsl — 2,5 cM. AG3anThIK 1weriny — 1,25
cMm. Tysiy — eHi OofibIHIIA; KaTap apaiblk nHTEpBai — 1,0 Karap.

e Kecrenep MeH cyperTepie HeMipiiepi KepceTiNreH TONBIK aTayiaapbl KepceTulyl Tuic. Ounmiem
o6ipmixrepi CU XanbikapainbsIk OipitikTep xyieciHe coiikec 60Ty Kepek.

e MakayiaHbIH JKaJIbl KeJieMi KecTellep MEH CypeTTepii, KOJNJaHbUIFaH oaeduerrepai Kockanaa 4-7
OeTTeH KeM OonMaybl KEpeK.

e borek Kkara3ga aBTOp (J1Iap) Typajbl MJIIMETTEp: aThI-JKOHI TONBIK, FBUIBIMU AaTarbl, FBUIBIMH
JI9pexeci, J1aya3bIMBI, )KYMBIC OPHBI (MEKEMEHIH HeMece YHBIMHBIH aTaybl), TOJBIK MOIITAIBIK MEKCH-
Kalibl, TeneoH HOMipi jkoHe e-mail.

o XKypHanna MakangaHbl XapbIKKa IIBIFApy MYMKIHAIr Typajbl LIEHIIM Makajlara jKa3blIFaH TAYeJCi3
FaJIbIMJIApABIH €Ki MiKipi (peleH3us) KOHE PelaKiys aJKAChIHBIH Oip MYIIECIHIH YChIHBIMBI HETi3iHIE
KaObuHaHa sl [likip 6epyini MakalaHbIH FHUIBIMU OaFbIThIHA COHKeC 00Ty KepeK jKaHe KapHsIaHaThIH
MaKaJaHbIH Ma3MyHBIHA, SFHH TCOPHSUIBIK MaHBI3/IBUIBIFBIHA, TOKIPHOETIK KYHIBUIBIFBIHA KOHE JKaHA
eKEHJIIrHe JKayanThl.

o ABTOp Oip HeMip/e 2 MaKanaJaH apThIK KapusilayFa KYKbI 5KOK.

Recommendations

¢ An article (electronic version is sufficient for foreign authors) should be typed MS Word program and
presented in electronic form with mandatory listing of the text.

e Font —Times New Roman - 14 pt.

e Format A4, Margins: left, right - 2,5 cm; top, bottom - 2.5 cm; Paragraph - 1.25 cm. Line spacing -
1,0.

o The tables and illustrations with their numbers and names should be given in full, the unit labeling in
accordance with the International System of Units SI.

o The total volume of articles, including tables, illustrations and references of at least 4-7 pages.

o Information about the author: name, academic degree and title, place of work and position, full
mailing address, telephone number, e-mail should be given on a separate sheet.

o The conclusion about the possibility of the publication of articles in the journal shall be based on two
independent scientists review and recommendation by a member of the editorial board. The reviewer
must comply with the scientific direction of the article and is responsible for the content of the
published article, i.e., of theoretical significance, practical value of the novelty article recommender.

o The author can publish no more than two articles in the same issue.

PexoMenaanum aBTopam

e CraThsl JIOJDKHA ObITh HaOpaHa B mporpamMe Word ¥ mpencTaBicHa B BJICKTPOHHOM BapHaHTE C
00s13aTeNIbHON pacredaTKoi TekcTa (11 HHOTOPOJHUX aBTOPOB JOCTATOYEH JIEKTPOHHBII BapHUaHT).

o Ipudr: mis rekctoB — Times New Roman — 14 kerub;
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o B Tabnuuax u WUTIOCTPAaLMSIX C YKa3aHWEM UX HOMEPOB BCE HAMMEHOBAHUS CIEAYeT JaBaTh MOJTHOC-
TBI0, CIMHUIIBI K3MEPEHUI 0003HAYaTh B COOTBETCTBUU ¢ MexayHapoaHo# cuctemoit enunaun CH.

e O0muii 00beM CTaThM, BKJIFOYAs TAOJHIIBI, WIIFOCTPALMK W CIHCOK JIUTEPAaTyphl HE MeHee 4—7
CTpaHMII.

e Ha orzenbHOM JIMCTKE ClieayeT NMpUBeCTH cBeaeHus o0 aBrope (-ax): @.M.O., yueHas creneHb u
3BaHHE, MECTO Pa0OTHI M TOJDKHOCTH, ONHBIN MOYTOBBIH anpec, Homep Tenedona, e-mail.

® 3aKIII0YEHUE O BOSMOXXHOCTH IyOJIMKAIMK CTAaTel B )KypHaJe BHIHOCUTCS HA OCHOBAHUH 2 PELCH3UH
HE3aBHCHMBIX YUCHBIX U PEKOMEHIAINK OIHOTO U3 YWICHOB PEIKOIIICTHH KypHaia. PelleH3eHT JoIKeH
COOTBETCTBOBATh HAyJYHOMY HANPABIICHWIO CTaTbl M HECET OTBETCTBEHHOCTh 3a COJIEp)KaHWe
MyOJMKYeMOW CTaThH, T.e. 32 TEOPETUYECKYI0 3HAYUMOCTh, TPAKTUUECKYIO LEHHOCTh U HOBH3HY
PEKOMEHIyeMOM CTaThH.

¢ ABTOp MMeeT NIPaBo HA ITyOIMKAIIIO B OJHOM HOMeEpe He Oolee 2- X cTaTelt.
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students, as well as materials science workshops; problems of technical education, etc.

o A member of the editorial board shall make the conclusion about the possibility of the publication of articles in the
journal based on two independent scientists review and recommendation.

o Publication language - Kazakh, Russian and English.

o Periodicity - six issues per year.

o Number and date of registration of the primary - Ne10761 - 11.03.2010.

o Number and date of registration in the Committee of Information and Archives of the Ministry of Culture of the RK
information number 14168 - ZH - g 18/02/2014.

TPEBOBAHUS K CTATBSIM
O0mue noJI0KEeH st

e YypeauTeneM Hay4yHO-TIEJAaroruueckoro >KypHana sBisieTcs EBpasmilckuil HaIMOHAIbHBIM YHUBEPCHUTET HMEHH
JLH.I'ymunesa.

e llenp XXypHaNa — JOHECTH HOBBIE HJEH, MPOOIEMHBIE BONPOCHI HAyKH M IPO(eCCHOHAIBHOrO 00pa30oBaHUs, HOBBIC
Pa3pabOTKH M HCCIENOBAaHUS IMMPOKOTO Kpyra CIIENHATHCTOB IO NPHKJIATHOH T€OMETPUH U HHKEHepHoU rpaduxu,
IW3aiiHy, apXUTeKType, CTPOUTEIBCTBE U APYIHX OTpaciedl TeXHHKH, a TakkKe cepbl TeXHHIECKOTO M T'yMaHHTapHOTrO
o0Opa30BaHHsI.

e B xypHalle OCBEI[AIOTCS Pe3yNbTaThl U HOCTI)KEHUS] HAYYHBIX HCCICAOBAHMII YUEHBIX, MATHCTPAHTOB, HOKTOPAHTOB,
IIPOM3BOJCTBEHHHKOB U IIperofaBaTeseil, IMEIOINX NPHOPUTETHBIH XapaKTep MM HAayYHO-IIPaKTHYEeCKoe 3HadeHHe. B
HeM ITyOJIMKYIOTCS HaydHbIEe CTAThH: 0030pHBIE, IPOOIEeMHBIE, JHCKYCCHOHHBIE IO aKTyalbHBIM IpoOiIeMaM HCIel0BaHUi
[0 CIeNYIOIMM HaNpaBICHUSAM: HIDKCHEPHOH M KOMIIBIOTEPHOH TIpaduke, IH3aifHy, apXHTEKType, CTPOUTENbCTBE U
Ipyrue TeXHHYIeCKHe HayKH, IIearoruke MperogoBaHis, HCCIENI0BAHM MOIOABIX YUCHBIX, MATHCTPAHTOB, JOKTOPAHTOB,
a TaKKe MaTepHalIbl HayYHBIX CEMHHAPOB; IPOOIeM TeXHUIECKOro 00pa3oBaHus U T. 1.

e 3aKmoueHHe O BOSMOXKHOCTH ITyOJIMKAIUM CTaTell B JKypHaje BHIHOCHUTCS HA OCHOBAHUM 2 PEIEH3UH HE3aBHCHUMBIX
YUIEHBIX H PeKOMEHAI[HU OJHOTO M3 YICHOB PEIKOJIICTHH XKypHAIA.

o SI3bIK MyOIMKaIMU— Ka3aXCKUM, PYCCKUI M aHTIMHCKHUIA.

e [leproAnYHOCTH — 6 HOMEPOB B T'OJI.

e Homep u nata nepBHUYHOM MocTaHOBKH Ha y4eT - Ne 10761-11.03.2010 r.

e Homep u mata mepeperucrpanuu B Kommutere mudopmanum u apxuBoB MuHHCTepcTBa KyIbTypsl HH(popManuu PK
Ne 14168 — K — 18.02.2014 .
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MakaJjiaHbIH KYPbLJIBIMbI

e MPHTU (FbUTBIMH-TEXHHUKAIBIK aKIapaTTHIH MEMJICKEeTapajblK pPyOPHUKATOPBI) — CON JKakK
JKOFAPFbI OYPHINIBIHIA.

e ABTOp (- JIap) Typajbl aKmapaT — aThl-)K6Hi TONBIK, FBUIBIMH AaTarbl, FBUIBIMH JOPEXKeEci,
naya3bIMBbI, JKYMBIC OpHbI (MEKEMEHiH HeMece YHBIMHBIH aTaybl); elIiH ataybl (KaKbIH )KOHE aJTbIC
IeTeNn ieri apTopiaap yurix), e-mail.

e MakanaHbIH aTaybl.

o XKapusiiaHaThIH MaKaJaHBIH aHAATIIACKl MEMJICKETTIK, OPBIC JKOHE aFbUIIIBIH TijAepiHae 0oy
Kepek. AHIaTHaHbIH KeyieMi 5-6 ceiiiiem Hemece 500 Oacna Genrinepi (Motin 1/3 Ger).

o KinTt ce3aepi 10 cesnen acnay Kepek.

o MaxkanaHblH MOTIHAIK OeJiri. MakallaHbIH MOTIHIHJIE KOPCETiyl THIC: MACENeHiH TY)KbIPBIMBbI;
MOCEJNEHIH 3epTTeyJIepiH Tajay; 3epTTeyAiH MaKcaThl MEH MIHJIETTEepl; MaTepHaNbl TAHBICTHIPY
YKOHE FBUIBIMU 3€PTTEYNIEp HOTHKENEPiH TY)KBIPbIM/AY; KOPBITHIH/IBICHI.

o Konpauslirad o1e0mer.

Structure of the article

o MRNTI (interstate rubricator of scientific and technical information) — placed in the upper left
corner.

o Information about authors - full name, title, academic degree, position, place of work (hame of
institution or organization); name of the country (for foreign authors), e-mail.

o Article title

o Abstract published in Kazakh, Russian and English languages. The volume of abstract is 5-6
sentences or 500 words (1/3 page of text).

o Keywords are not more than ten words.

e The text of the article should be reported: formulation of the problem, the analysis of the
research problem, the goal and objectives, the presentation of material and the study received
research results conclusions.

o References.

CrpykTypa cTrarbn

e MPHTU (MexrocymapcTBeHHBIH pyOpHKATOp HAYYHO-TEXHHYECKOM HH(POPMAINK) — B JICBOM
BEPXHEM YTIIy.

e Cenenust 00 aBtope (aBTopax) — ®UO mOTHOCTBIO, y4YeHOE 3BaHHWE, Y4eHas CTEIeHb,
JOJKHOCTb, MECTO paloThl (HAMMEHOBAaHWE YUPEXKACHHS WM OpraHW3aIii); HaWuMEHOBAaHHE
CTpaHbl (U aBTOPOB OJIMKHETO U AJIBHETO 3apy0oexbs), e-mail.

e HazBanue craTb.

o AHHOTamMsl MyONMKYeMOH CTaTbll Ha T'OCYAApCTBEHHOM, PYCCKOM M aHTJIMHCKOM  SI3BIKaX.
O6wem arHOTaIwH 5-6 mpemtoxxennn win 500 meqaTHRIX 3HAKOB (1/3 cTpaHHmIia TekcTa).

o Kirrouessie ciioBa He 6omee 10 cios.

e TekcroBast 4acTe CTaThbH. B TekcTe cTaThu AOMMHKHBI OTPa)KaThCs: MOCTAHOBKA 3aJadM; aHAIN3
WCCIIeIOBAHMS MTPOOIIEMBI; IENb U 3a/1a4M UCCIIEIOBaHMH; U3JI0KEHNEe MaTepruasia i 000CHOBaHHUS
TIOTYYEHHBIX PEe3yNbTaTOB UCCIIEI0OBaHNS; BBIBOBI.

o cnionb30BaHHast IUTEpaTypa.
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