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UHXUHUPUHI XKXOHE TEXHOJ10IMNA UHXUHUPUHI U TEXHOJIO MU

RAtoaIanblI2aH 2a30apO0an JiCblTY A2bIHLIHLIY NOMEHYUANIObIK KYambvl AHLIKMALObL HCIHE IHCAHAPMAUObL
JHCHLILIMYEA APHANEAH JICHLTY ASbIHBL KYAMBIHbIY HCAHAPMAL DASHIHBIY HCLILIMY AUMARLIHA HCIHE KO3EANM-
KbLUMbIY JICYMbIC pedicuMine mayendiniei keamipineen. Ecenmey namuoicecinoe agmomobun 6azviHoassl
OU3enbOiK HCAHAPMALIObL HCHLILIMY YAKLIMbIHbIY MoHOepl tn = 0,14-0,67 cazam aneinoel, OY OAKMAgvl
OU3eNbOIK HCAHAPMATObL HCHLIBIMY YUK NAUOAIAHBLIZAH 2a30apObl NAUOALAHY MUIMOLIIZIH pacmatiobl.

Tyiiindi ce3dep: memen memnepamypa, OuzeibOiK KO32AIMKblW, NAUOAIAHbLIEAH 2a304p, Kyam
JACYUEC, HCHLLY KYambl, HCAHAPMAObL HCHLIBITNY.

AMANTAYEV, M.A., RUSTEMBAYEYV, A.B., ZOLOTUKHIN, Ye.A., TURGYN, D.N.

EFFECTIVENESS OF USING THE THERMAL POWER OF DIESEL ENGINE EXHAUST GAS AS
AN ENERGY SOURCE FOR HEATING FUEL IN THE TANK

The article provides an analysis of the use of diesel-powered vehicles in the cold season and
substantiates the relevance of research into the efficiency of using exhaust gases to heat diesel fuel in the
vehicle tank. The potential power of the heat flow from the exhaust gases of the KamAZ-740.31-240 diesel
engine is determined and the dependences of the power of the heat flow for fuel heating on the heating area
of the fuel tank and the engine operating mode are given. As a result of the calculation, the time values for
heating the fuel in the car tank t,=0.14-0.67 hours were obtained, confirming the effectiveness of using
exhaust gases to heat diesel fuel in the tank.

Key words: low temperature, diesel engine, exhaust gases, power system, heat power, fuel heating.
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OBOCHOBAHME KOHCTPYKIUHU TATOBO-CIIETHOI'O YCTPOMUCTBA
JJIA CTABWIN3AIIUU JUHAMHUYECKHUX HAT'PY30K B ABTOIIOE3/IE

Annomauusn
B cmamve npuseden ananuz KOHCMPYKYuill msa2080-CYenHbIX YCmMpOUcmes
asmonoe3008. O60CHOBAHbI 8bIO0P U BAPUAHMBL UCHOLL30BAHUS GUMOU NPYIHCUHDL
U Pe3UH08020 deMnupyrowe2o d1eMeHma 6 msae080-cyenHom mexarusme. Ilpeo-
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JI0JICEHA KOHCMPYKYUSL YAPY20-0eMnpupyiowe2o msae080-CYentozo ycmpoucmea
npuyena agmonoe3od, 00ecneyusaiouidss 03MOICHOCb CHUNCEHUSL OUHAMUYECKUX
HAaz2py30K.

Knwouesvie cnosa: agmonoeszo, msaz080-cyentoe yCmpoucmeo, OUHAMU-
yeckue HASPY3KU, HACTNOMA KOAeOAHUl, GUMAs NPYICUHA, OeMnpupyrouul
NEeMEHM.

1 Beenenue

3HauuTeNbHAsA JOJS TpaHCHOPTHBIX padoT B PK BeimosiHseTcs: aBronoes3naMu, UCIOIb30Ba-
HUE KOTOPBIX 00ECHEeuMBACT MOBBIINICEHUE MPOU3BOAMTENbHOCTH B 1,4-1,5 pa3a B cpaBHEHHU C
OJIMHOYHBIMH TPY30BbIMU aBTOMOOWISIMH [1]. DPhEeKTUBHOCTS TPUMEHEHHUS aBTOMOE3/10B B TIPOU3-
BOJACTBE BO MHOIOM OINPEAENAETCS MX SKCIUIyaTallMOHHBIMU I10Ka3aTENsIMU: TEXHUYECKOH H
AKCILTYyaTallMOHHON CKOPOCTBIO, YAEIbHBIM PAacXxoJ0M TOIUIMBA, KO3(PQPHUIMEHTOM HCIIOJIb30BAHUS
npobera u T1.4. CylIecTBEHHOE BIMSAHHE Ha TEXHMYECKYI0O M OKCIUTyaTallMOHHYIO CKOpPOCTb
aBTOIOE3/I0B OKa3bIBAIOT JMHAMHUYECKHE HArpy3KH, EHCTBYIOIIME Ha aBTOIMOE3[, B MPOAOIHLHOM
HANpaBJICHUU M CBA3aHHBIC C BO3JCHCTBUEM IpHIIETIa HA aBTOMOOWIb MPU TPOTAHUH, HMEPEKIIO-
YeHUM Tepenady WIM IpU Tepeessie HepoBHOCTEH. BaKHBIM 3JIEMEHTOM KOHCTPYKLHHU SIBIISIETCS
TATOBO-CIIEMTHOE YCTPOMCTBO aBTOMOE3/1a, KOTOPOE 00ECIeYnBaET HA/IEKHOE COCIUHEHHE aBTOMO-
Owis W mpulleria U BIMSET Ha BEIMYMHY JUHAMHYECKMX HArpy30K, BO3HHMKAIOUIMX B Ipoliecce
neuxkeHnn. ba3zoBoe TsaroBo-cuenHoe ycrpoictBo (TCY) aBromobuns Kamaz-5320 otnuuaercs
MPOCTOTON KOHCTPYKLIHUH, OTHOCUTEIBHO Majioil Maccod M OOJBIIMMU YIJIaMU THOKOCTH, UMes B
OCHOBE PE3MHOBBIM yNpyruil snemeHT (Oydep), CMATr4aromuil yaapHble Harpy3Kd CO CTOPOHBI
npurena. HecMoTpst Ha TO, UTO pE3MHOBBIE YIIPYTUE AJIEMEHTHI oriomator ot 25 1o 60% >Hepruu
ynapa, ux ucnoib3zoBanue B TCY nis CHUKEHUS NTHHAMUYECKUX HArpy30K CO CTOPOHBI MpHIlena
ManodpdexktuBHO. B cBsizu ¢ 3tuM paspadoransl TCY, rie B kadecTBe aMOPTH3AIMOHHO-TIOTIIO-
HIAIOIINX 3JIEMEHTOB MPUMEHSAIOT BUTHIE IUIUHIPUYECKUE WU KOJIBLIEBBIE MTPY>KUHBI [2,3]. OCHOB-
HOW HEIOCTAaTOK BUTHIX LMIMHIPUYECKUX TNPYXKHH — HHU3KHE AeMI(UpYyIOIKe CBOMcTBa (M3-3a
MaJoro MX THCTEpe3uca) U CKIOHHOCTh MPYXUH K Pa3BUTHIO PEe30HAHCHBIX sBieHHH. KosbieBbie
NPY>KUHBI OOBIYHO YCTAaHABIUBAIOT C MPEABAPUTEILHBIM MTO/KATUEM, YTO B COBOKYITHOCTH C HAJIH-
YHeM 3a30pOB B CLIETTHOM Y3JI€ JIeJaeT YNPYTryl XapaKTepPUCTHUKY CIEMHOI0 yCTPOWCTBA MHOTO-
KPaTHO HEJIMHEHHON U INPENATCTBYET IMOSBJICHUIO PE30HAHCHBIX siBIICHMH. Hemocratkamu Koib-
LEBbIX MPYKUH SBISIETCSA UX TOPOTOBU3HA, CIIO)KHOCTh U3TOTOBJICHUS U OOCITYKHBaHUSI.

AMOPTH3AIIMOHHO-TIOTJIONIAIONINE IEMEHTHl KOMOMHUPOBAHHOTO THIA HAXOIAT LIMPOKOE
MIPUMEHEHUE B PA3IMYHBIX JAe(HOPMHUPYIOMIUX yCTpocTBax (OydepHbIe YCTPOHCTBA IPY30MOIBEM-
HBIX MAaIIWH, [ACCH CAaMOJETOB, MOJBECKH OOJBIIEIPY3HBIX AaBTOMOOWIEH U T.A.). 31eCh NpH
nepopMalusax co3gaeTcs He TOJbKO YIPYroe, HO M AEMI(PUPYIOIIEe CONMPOTUBIEHUE, MOITOMY
OTHOCHUTEJIbHBIE MPOAOJIbHBIE KOoJeOaHHss aBTOMOOMIS W mpuilena 3aryxatomue. K Hemocratkam
aMOPTHU3alMOHHO-TIOTJIOMIAIOIINX 3JIEMEHTOB KOMOWHUPOBAHHOTO THIMA OTHOCAT CJOXKHOCTh U
JIOPOTOBU3HY KOHCTPYKIIUH.

Pa3zpaboTke HamexkHOTO 1 A3(HPEKTUBHOTO B TUTAHE CHIDKCHUS JUHAMUYECKHX Harpy3ok TCY
aBTOIOE3/I0B U TPAKTOPHO-TPAHCIIOPTHBIX arperaTtoB, 0OOCHOBAHUIO MX MAapPaMETPOB IMOCBSIEHBI
pabotel ['amaronoBa IL.II., Urutoa II.M., Maunpuka W.U., Kenesnosa E.W. u np. [2,4,5]. B
pabore JXKenesnoBa E.W. ykaspiBaeTcsi, YTO NPUMEHEHHUE B CIETIHOM YCTPOMCTBE YIPYTHUX H
NeMI(pUPYIOLINX 3JIEMEHTOB MO3BOJISET CYIIECTBEHHO CHU3UTh YPOBEHb HArpy30K M CTaOMIN3HPO-
BaTh IPOLECC JUHAMHYECKOIO B3aWMOJAEUCTBUS 3BEHBEB aBTONOE3Aa. Tak, MpU JIBUKEHUHU aBTO-
rmoe3zia ¢ KeCTKo# Oe3neMiipepHol CBSA3bIO0 BEIMYMHA YCUJIUS B CIIETTHOM YCTPOWCTBE COCTaBHIJIA
9,65 xkH, a mpum MCHOIB30BaHUM CIEMHOIO YCTPOMCTBA OCHAILEHHOIO YHIPYIMM 3JIEMEHTOM (C
xectkocThio 175 xH/Mm 1 nemndupoBanuem 5,2 kH-c/M) m03BOINIO CHU3UTH BETUYUHY YCHUJIUS B
crenHoM ycrpoiictse A0 3,92 kH, 1.e. mouru B 2,5 paza [4].

[lepcnekTUBHBIE pe3yNbTaThl UCIOJIB30BaHU KoMOMHUpoBaHHOTO TCY aBTomoes3na roro-
PAT 0 HEOOXOJMMOCTH MPOBEACHUS JTaTbHEUIIINX UCCIEIOBAaHUN 110 COBEPIIEHCTBOBAHUIO €r0 KOH-

66



UHXUHUPUHI XKXOHE TEXHOJ10IMNA UHXUHUPUHI U TEXHOJIO MU

CTPYKIIMH M U3YyYSHHIO MPOIIEcCa COBMECTHOTO MCIIOJIb30BAaHUS YIIPYTOM U IeMIpHUpyomeil yacTu
B BUJC €IUHOTO MEXAHW3Ma, YTO TMO3BOJUT PACIIMPUTh IUANA30H JKECTKOCTH IPUMEHIEMBIX
YIPYTUX JIEMEHTOB (TMPYXHUH) U TMOBBICUTH 3()(PEKTUBHOCTh CHUKEHUS TUHAMHYECKHX HArpy30K
TATOBO-CLICITHBIM YCTPONCTBOM.

B cBs13u 3 TUM Hcciie[oBaHus, HalpaBlIeHHbIE HA Pa3paboTKy 3¢ (PEeKTUBHOTO U MPOCTOTO 10
KOHCTPYKLIMU YNPYro-AeMII(UPYIOIIEr0 TATOBO-CLEMHOIO YCTPOHCTBA aBTOIOE3/a, olecreyu-
BaIOILIEr0 NOBBIIIEHUE €0 IKCIIITYaTAal[MOHHBIX [T0KA3aTeJeH SABIIAIOTCS aKTyaIbHBIMHU.

2 MartepuaJjbl 1 MeTOAbI

Metonuka NpoBENEHUS aHATUTUUECKUX HMCCIEAOBAHUN 110 MU3YYEHUIO TUHAMHYECKHX Ha-
I'PY30K, BO3HHMKAIONIMX B TATOBO-CLICIIHOM YCTPOMCTBE aBTOIOE3/a, NMPEAyCMaTpHUBala HCIIONIb30-
BaHUE OCHOBHBIX MOJIOKEHUH TEOPUH JBM)KEHUS aBTOMOOMIICH U IPUKIIAJHOW TEOPHU KOJIeOaHUH.

3 Pe3yabTarhl

[IpuHrMas B KayecTBE OCHOBHBIX TPeOOBaHMI K KOHCTPYKLHUHU TATOBO-CLEIMHOIO YCTPOWi-
CTBa MPOCTOTY, 3P (PEKTUBHOCTh, HAZIEKHOCTh, TEXHOJIOIMYHOCTh, CTOUMOCTb PALlMOHAIIBHBIM SIBJIS-
€TCsl BapUaHT HCIIOJIb30BaHUA B KadecTBe ynpyroro snemeHta TCY BuTOH NpyXHHBI. AHanu3
KOHCTPYKLIHH TATOBO-CLEMHBIX YCTPONCTB aBTONOE3A0B IT0KA3aJl, YTO MPYKUHHBINA 3JIEMEHT MOXKET
3¢ HEKTUBHO TPUMEHATHCA B KAYECTBE YIIPYTOi CBSA3M MEXy aBTOMOOMIIEM U TpUIenioM, Oiaroa-
psi KOTOPOMY BPEMs HapacTaHUs CHJIbI CONPOTUBIICHUS IPUIIETA 3aJEPKUBACTCS MPSIMO IPOIOp-
[IMOHAIBHO BEIMYMHE AehopMaIiy IpY>KUHHOTO 3j1eMeHTa. [IpyKiuHa UcTonb3yeTcs Kak ynpyrui
JJIEMEHT MAllMH M MEXAaHW3MOB, HAKAIUIMBAIOUIMM W OTAAIOIIMN, WIN IONIOINAOMNNA MEXaHU-
YECKYI0 DHEPIui0. YIPYTrue JIEMEHThl B BUJE BUTOW MPYKUHBI IPUMEHSIOTCS [UIsl aMOPTHU3ALHH,
obecrieunBasi CHUKCHHE YCKOPEHUM M CHJI HHEPLUH IIPU yAapax U BUOpaluy 3a cYET 3HAUYUTEIILHO
OosbLIero BpeMeHu AeopMaliy yIIpyroro 3J€MeHTa M0 CPAaBHEHHIO € )KECTKUMU JIETaNISIMH.

B ympyro-nemndupyromux TCY NpUMEHSIOTCS TPYXUHBI CKAaTHSI, KOTOPbIE PAaCCUUTAHBI
Ha YMEHBIICHUE JUIMHBI 10/ Harpy3Koi, X BUTKHU 0e3 Harpy3Ku He KacaroTcs Apyr apyra. OcHOB-
HBIM ITOKA3aTeJIeM, XapaKTEPU3YIOIIUM IPYKUHY KaK TEXHHUYECKOE U3JEIHE, ABISAETCS KECTKOCTD,
KOTOpasi BO3pacTaeT MpU YBEIUYEHUU TOJIIMHBI IPYTKAa U YMEHBIIEHUU KOJINWYECTBAa BUTKOB. Ilpn
MEPUOJUYECKOM BHEIIHEM BO3JCHCTBUM B MEXaHMYECKOM CHCTEME, BKIIIOYAIOLIEH MPYXHUHY,
BO3HHUKAIOT KOJICOaHUs, KOTOPBIE XapaKTEPU3YyIOTCsl aMILTUTYA0H 1 yacToToi. CyIIecTByeT 4acToTa
BBIHY)KJICHHBIX KOJIeOaHWH, BbI3BaHHBIX JBM)KEHUEM aBTOINOE37a 110 HEPOBHOM J0pOre, U 4acToTa
CBOOOJHBIX KOJE€OaHHMH MPYKUHBI, KOTOpPasi 3aBUCUT OT €€ JKECTKOCTH M MAacChl Teja U PACCUUTHI-
BaeTcs coryiacHo hopmyie [6]:

(1
rie  k— xkodhPUIMEHT )KeCTKOCTH MPYKuHbBI, H/M;
m — Harpyska, onpeneisieMas Mmaccou rena, H.
Ot yacTtoThl KoJeOaHMU 3aBUCUT 3HAYEHHE BUOPOCKOPOCTH, KOTOpPOE OIpenaesseTcs U3
BBIPAXKCHUSI:

v, =27-®-S, )

rae @ —4JactoTa Kojaebanuil npyxuHsl, ['11;

S — BUOponEpeMeIeHrEe, MM.

KonebGanusi, Bo3HUKawomue Mpu padoTe NPYKUHHBIX MEXaHHW3MOB, IE€pelaloTcs Ha
KOHCTPYKIIMIO aBTOMOOWJISI, YTO HapyIIaeT HOPMAIbHYIO PabOTy €ro y3JIOB U BPEAHO BIUSET Ha
3I0pOBbE 4YeNoBeKa. B CBA3M C 3TUM JOMycTHMas 4YacToTa KojeOaHWW MpH HCIOIb30BAHUU
npyXuHHBIX Mexanu3MoB B TCY He nomkHa npesbiuath 4,5 ', 4T0 HEOOXOIMMO YUYUTHIBATh TIPU
000CHOBAaHUHU KOHCTPYKIIUHU TSATOBO-CLEITHOTO YCTPONCTBA.

BnusiHue ’KecTKOCTH NpPY>KMHBI Ha 4acTOTy KojeOaHU U BUOPOCKOPOCTh MOXHO OLIEHHTb,
ucnonb3ys BeipakeHus (1) u (2), mpuUMEHUTENBHO K IKCIuTyaTaruu aptomoesna KamA3-5320 +
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npunen KamA3-8560-82-02 ¢ yueToMm Macchl TpyKe€HHOro npuuena 13,5 T, npy MakCUMaJbHOM
ycunuu B TCY (Harpyske, onpenensieMoit maccoit Tena) — 27,0 kH u Bubponepemeniennu — 0,5 mm,
pUCYHOK 1.

Ve, MM/C
w, I'y ¢

8 35

6 - 30

4 SPTd 25
L--X
_o" 2
2 o 20
ol” 15
700 1200 1700  Knp, H/mm

1 — w=F (kup); 2 — vo=f (Kup)

Pucynox 1 — 3aBUCHMOCTH 9aCTOTHI KOJIGOAHUN W 1 BHOPOCKOPOCTH Vi
OT ’KECTKOCTH BHUTOI MPYXUHBI Kpp

N3 rpaduka BUAHO, UTO C YBETUUYECHUEM JKECTKOCTH BUTOM NpykuHbI 0T 700 mo 2200 H/mm
(InamnazoH NpuUHUMaeTcs ¢ yueToM MakcumanbHoro ycwind B TCY 27,0 kH) 3HaueHne 4acToTsl ee
KoseOanuil yBenuuuBaetcs Ha 43%, a BuOpockopocth Bo3pacrtaet ¢ 16,0 1o 28,6 Mm/c, puCyHOK 1.
[Ipu 3TOM dYacToTa COOCTBEHHBIX KOJEOAHUN NPYXKHUHBI AaKe MPH MHUHUMAIBHOM 3HAYCHHUH
xectkoct 700 H/Mm nipeBbiraer qomyctumeie 4,5 I'11, 9T0 TOBOPUT 0 HEOOXOIUMOCTH UCIIOIB30-
BaHUS BUTOM NPYKUHBI B KauyecTBe ympyroro snemeHTa TCY TOIBKO COBMECTHO C JeMIdpu-
pYIOIIUM 3JeMEHTOM. lcronb3oBaHHe THUIPABIWYECKUX AEMI(PEpOB B 3HAYUTENBHON CTENEHU
ycnoxHsieT KoHCTpykiuio TCY, moatomy OoJiee MepCeKTUBHBIM SIBISIETCS] BAPHAHT C TIPUMEHEHU-
€M PE3UMHOBBIX JIeMI(UPYIOUIUX AJIEMEHTOB, KOTOPbIE NMPUMEHSIOTCS B KOHCTPYKLUHUAX YIPYTHUX
My(T, BHOPOU30IUPYIOIINX OMOP, MITKHUX MOJIBECOK arperaroB. biaromapst MaioMy MOAYIIO YIIPY-
roctu B pe3une pacceunaercs oT 30 n1o 80% sHeprum konedanuit, uro npuMepHo B 10 pa3 6osbiie,
YeM y CTaju.

OueHuTh BIMSHUE PE3MHOBOTO AeMIiiepa Ha 4acTOTy KojaeOaHU BUTOM MPYKHUHBI IPU UX
COBMECTHOM HUCMO0JIb30BaHUU B TCY BO3MOKHO MPU UCIIOJIB30BAHUHU BhIpakeHUs [6]:

2
A ©)
P 2PKp ’

Kp

rae  kyp — JKECTKOCTh BUTOM MpyKuHbI, H/M;

Py, — ycunue, netictytomiee B TCY, H;

¥ — COMPOTHUBJIEHUE AeMIIUPYIOIIETO dieMeHTa, H/m.

ConportuBieHue AeMNUPYIOIIETO 3JEMEHTAa ONpeenseTcs CBOMCTBAMHU pE3UHBI U
COOTHOIIICHUEM C)KaTOM YacTH f pe3MHOBOM BTYJIKM K TIOJTHOM €€ BBICOTE /1 COOTBETCTBEHHO f/ h <
0,2 xapakTepHBIM Il PE3MHOBBIX YNpyrux neraneir [6]. B kauecTtBe marepmana mais aemrdu-
PYIOIIETO AJIeMEHTa MOXKET ObITh MpuHsATa cMech pesmHoBas 2959 HTA TV 380051166-2015 c
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YCIOBHOHM MpPOYHOCTBIO NpH pacTsikeHun E=15,7 Mlla. Torna conporuBnenue aeMndupyromnero
AJIEMEHTa oTpeenseTcs no Gopmye:

r=E-¢, 4
rne  E — mpoYHOCTH Pe3HHbI IpH pacTskeHny, H/m?;

& — BenmuuuHa aehopMaIu, M.

VYuuThiBasi NpUBEIEHHOE BBILIE COOTHOLIEHUE CXKATOM YacTH BTYJIKU K IMOJHOW €€ BhICOTE
BeMMuYuHA JAedOpMaIi & COCTaBIACT Il PE3NHOBOM BTYJIKH BbICOTOM (Wi mmpuHoi) So= 0,1 m
cootBeTcTBeHHO ¢ =0,02 M, ipu So= 0,8 M 3Hauenue £=0,016 m, mpu So= 0,6 M 3Hauenune ¢=0,012
M, ipu So= 0,4 M 3nauenue £=0,008 m u npu So= 0,2 M 3nauenue &=0,004 m. B cooTBeTCTBUM C
BBIpOKECHHEM (4) 11 BTYJKH MUAPUHON Sy=0,8 M BeIW4MHA COMPOTHBICHHS IEMITI(PUPYIOIIECTO
anementa coctasisier » =15700000-0,016 =251200 H/m.

CornacHo BbIpakeHHIO (3) MOSy4YeHBI 3HAUYEHUS YaCTOTHI KOJeOaHUH BHUTOHM NMPYXHHBI B
3aBUCUMOCTH OT €€ kecTKOCTH npu ycwinu B TCY npunena Py,=27,0 kH 1 Hanuuum pe3smuHOBOro
NeMIIUPYIOIIETO dJIEMEHTa, PUCYHOK 2.

w, Ty
8 —
/
/
1 P

. / ~

/ P ~ 2

/
4 7~
/

/
2
0

700 1200 1700 Knp, H/Mmm

1 — w=f (k) 6€3 neMnupyIOIIero IEMEHTa;
2 —w=f (kyy) ¢ pemndupyronmM d1eMEHTOM MUPHUHOH Sy =0,08 M

Pucynox 2 — 3aBucuMOoCTH 9acTOTHI KOJIEOaHUH W OT )KECTKOCTH BUTOH MPYKHUHBI Ky

AHanu3 3aBUCUMOCTEN Ha PUCYHKE 2 MOKAa3bIBAET, YTO MPHU UCIIOIB30BAHUM BUTOM MPYXKH-
Hbl COBMECTHO C JAEMII(UPYIOIIMM 3JI€MEHTOM 3HAu€HHE 4YacTOThl KOoleOaHWM BUTON NpPYKUHBI
cHIbKaercs B cpegHeM Ha 30,4%.

Taxum 006pa3oM, 3a CUET COBMECTHOT'O UCIOJIb30BAHNS BUTON NPYKUHBI U 1EMI(UPYIOLIEro
3JIEMEHTa 00ECTIEYMBACTCSl CHIDKEHHE YaCTOThI KOJleOaHMii 0 6€301acHbIX 3HAYCHUH.

C nenbro CHWXEHHUS NPOAOJIBHBIX IUHAMHUYECKMX HArpy3oK IIPU IBH)KEHUHU aBTOIOE37a
BO3MOYKHO YBEITMUEHHUE JKECTKOCTH MPYKUHBI ucnonb3dyemoid B TCY 3a cuer mogbopa COOTBETCT-
BYIOIIIUX TapaMeTpOB PE3MHOBOrO jaemrdepa, KOTOPHIM MOMHMO CBOWCTB TallleHUs KoJeOaHWM
JIOTIOJIHUTEBHO YBEIMYUBAET KECTKOCTh ynpyroi yactu TCVY.

Ha ocHOBaHMM NPOBEAECHHBIX MCCIENOBAHUIN NMpENIOkKEeHa KOHCTPYKLUS YHpPyro-aemidu-
pytowero TCY mpuiiena, BKJIroyaroas NeTIIo npuuena 1, ynpyryroo 4acTe B BUJ€ BUTOU NPYKUHBI
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4, racsIIyIo 4acTh, MPEICTABISAIONIYIO0 COOON AeMIT(UPYIOIIHIA HJIEMEHT 2, pa3/ieiuTeNbHbIe MIai0bl
3,5 u raiiky 6, pucyHoK 3.

//
A\ A

B —
[/
/]

2 3 4 56

1 — meTns npuuena; 2 — nemndupyromui sneMenT; 3,5 — maiida; 4 — BuTas npyxuHa; 6 — raiika

Pucynox 3 — Cxema MpoeKTHOTO yIPYTo-AeMI(UPYIOMIETO TSITOBO-CIEITHOTO YCTPOMCTRA

[TpuHtMn paboTh MPOEKTHOTO yrpyro-aemndupyomniero TCY crenyromuii: npu IBUKESHUN
0 IOpOre ¢ HEPOBHOCTSIMH, BO BpeMs pa3roHa aBTOMOOWIIS JIM NIEPEKITIOUEHUS Tiepeiad MpouCcXo-
JUT CXaTUE BUTOU MPYKUHBI 4 HA TArOBOM merie 1 mpuuena, B pe3yilbTaTe HApACTAHUE CHUJIBI
CONPOTHUBIICHUS JABWKEHUIO NpPHUIIENa 3a€pKUBACTCA BO BPEMEHHM Ha BEJIMYHMHY MPONOPLHOHAIb-
HYIO BeHUYUHE AeQOopMaIuu IPYKHHHOTO JIEMEHTa, UMEIOIIETO OMPEACTIECHHYIO )KeCTKOCTh, PUCY-
HOK 3. C LIeTbI0 CHUKEHUS YaCTOThI KOJICOAHUN BUTOM MIPYXUHBI 4 U COOTBETCTBEHHO BHOpAIIHOH-
HOW Harpy3Ku Ha aBTOMOOWJIb M BoauTens B KoHCTpykuuu TCY mpemycMoTpeH AeMiupyromui
sanemeHT 2. [lpum Tporanum aBTOmOE€3/1a, MPU €ro JABMXKEHUM METiId | HaxoIuTcs B KECTKOM
COCIMHEHUH C TAradoM. [1eTiis co cTepikHeM mepeMeIniaeTcss BMECTe ¢ 3a/IHeH OMOPHOM 11ai0oii 5,
yOupasch B Tailky 6 CKUMaeT NMpykuHy 4, oOecrednBas IJIaBHOE TpOraHUE aBTOmoe3aa. ABTOMO-
OWITB-TSTa4y IPEOI0ICBACT COMPOTUBIICHHE IB)KEHUIO B MOMEHT, KOTJ[a YCHIIHE Ha CKATHE MPYKHU-
HBI €1l HE3HAYUTEIbHO, HO IOCTAaTOYHO, YTOOBI BO BpEMEHH Pa3AeuTh Hauyaio JBUKEHHS aBTOMO-
Owns u mpuiena. B pe3ynbraTe aBTOMOOWIIb MPEOA0TICBACT HHEPIUIO €IIIe 0 MOMEHTA JOCTHKE-
HUS yCUJIUSI Ha KpIOKE, HEOOXOIMMOTro MJisi BBIXOJA W3 COCTOSIHUS MOKos mpuuerna. [loaromy
pasroH, TporaHue ¢ MecTa MpHIeNa OCYIIECTBISETCS BO3POCHIMM K 3TOMY BPEMEHU KPIOKOBBIM
YCUJIMEM Tsraya U 3alacoM MHEPLMH JBHXKYIIMXCS YaCTEN €ro MacChl.

4 O0cy:xneHue

Hcxons u3 OCHOBHBIX TpeOOBaHMM K KOHCTPYKIIMH TATOBO-CIIEITHOIO YCTPOMCTBA, BapHaHT
UCTOJNB30BaHUSI B KauecTBe ympyroro siemeHta TCY BHUTOM NpyXUHBI SBISETCS HambOosee
pauMOHANBHBIM. [[7I1 MCKIIIOYEHHUs] HEIOCTAaTKa BUTOW NPYKUHBI Kak ymnpyroro snemeHta TCY,
KOTOPBI BBIPA)KaeTCS B BHUJE BBICOKOW 4YaCTOTHI KoyiebaHuil (Bbine 4,5 ['l1) u BUOPOCKOPOCTH,
MOKET MCHOJIb30BaThCS PE3MHOBBIN Nemndupyomuil 3meMeHT, pacceuBaromuii ot 30 g0 80%
sHepruu Konebanuii. OIEHKa COBMECTHOT'O WCIOJB30BAaHUS BUTOW TPYKHHBI M PE3UHOBOTO
IeMII(UPYIONIEro JIEMEHTa MPUMEHUTEIBLHO K YCIOBHSAM 3KCIUTyaTtanuu aBronoesna KamA3-5320
+ npunen KamA3-8560-82-02 ¢ yueToM maccsl TpykeHHOro npuuena 13,5 1, npu MakcuMaibHOM
ycumuu B TCY mokaszana, 9To 3HAY€HWE YACTOTHI KOJICOAHWM BUTON TPYKHUHBI CHIDKACTCS B
cpennem Ha 30,4%. B pesynbrare mosiBIsieTCs BO3MOXKHOCTh UcIoyb3oBaHusg B TCY mpoctoro no
KOHCTPYKLUHU TMPYKXUHHOTO 3JIEMEHTa, a TaKKe YBEIMUYEHHUS €ro >KeCTKOCTH 3a CYeT mojdopa
COOTBETCTBYIOLINX IMAapaMeTPOB PE3MHOBOrO JeMIdepa, 4To CIOCOOCTBYET CHMKCHHIO JWHAMH-
YEeCKUX Harpy30K Ipu COOTI0OEHIH OrPaHUYECHUN IO YaCTOTE KOJIeOaHUM MPYKUHBL.
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5 BbIBOJBI

VYcranoBneHo, uro a3 dextuBHas u 6e3onacHas padora TCY aBromnoesna ¢ ynpyroit 4acTbio
B BHJIC BUTOW MPYKUHBI 00ECTIEYNBAETCS TOJIBKO MPH HATUYUU Tacsiiei yactu — aemmdepa. [lpu
COBMECTHOM HCIOJb30BaHUM BUTOW MPYXKUHBI 3alaHHOM JKECTKOCTH M PE3UHOBOrO JeMIipu-
PYIOILIETo AJIEMEHTa 00ECIICUNBACTCSl CHIYKEHHE YacTOTHI KOJIeOaHuH 10 6€30MaCHBIX 3HAYCHHUIA.

[TpennoxeHa KOHCTPYKLHS YHIPYro-AeMI(PHUPYIOUIET0 TATOBO-CLEHOIO YCTpPOMCTBa AJis
aBTonoe3zna KAMA3-5320 ¢ mpunenom 8560-82-02, obecrneunBaromniasi BO3MOKHOCTh CHIKEHUS
JUHAMHYECKUX Harpy30K Ha €ro XOJOBYIO 4YacTb U TPAHCMHCCHIO IPH HEYCTaHOBUBILIUXCS
pEeKUMAaX JIBHKCHUS.
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KPABUYEHKO, P.U., CEMUBAJIAMYT, A.B., AMAHTAEB, M.A., EJJUCEEB, B.C.

ABT9HOE3I[EFI JANHAMUKAJIBIK XYKTEMEJIEPAI TYPAKTAHIABIPYFA APHAJIFAH
TIPKEII CYUPEY KY¥PBLJIFBICBIHBIH KOHCTPYKIUACBIH HET'I3AEY

Maxkanaoa aemonoe3oap ywin mipken cyupey KYpulIblIapblHbly KOHCMPYKYUACLIHA MAn0ay
bepineen. Tipken cyipey mexanusmiHoe WUBIPWBIK cepinne MeH 0eMngepiK peseHKe d1eMeHmmi nauoaiamy
mypiepi necizoenceH. JJuHamukanvly Jcykmemenepoi azaumyea MyMKiHOIK bepemin agmonoe3o mipkemeci
Yulin cepnimoi demngpepiix mipken cyupey KYpoligblCblHblH KOHCHPYKYUSCHL YCbIHbLIObL.

Tyiiindi coeszdep: asmonoe30, mipken cyipey KYpblLIgbiCbl, OUHAMUKATBIK JHCYKmemenep, mepoeic
Jlcuiniel, WubIpublK cepinne, 0emMngepuix snemenm.

KRAVCHENKQO, R.I., SEMIBALAMUT, A.V., AMANTAYEV, M.A., YELISEYEV, V.S.

JUSTIFICATION OF THE DESIGN OF A TOWING COUPLER FOR STABILIZING DYNAMIC
LOADS OF ROAD TRAIN

The article provides an analysis of the designs of towing couplers for road trains. The choice and
options for using a coil spring and a rubber-damping element in the towing mechanism are justified.
A design has been proposed for an elastic-damping towing coupler for a road train trailer, enabling to
reduce dynamic loads.

Key words: road train, towing coupler, dynamic loads, oscillation frequency, coil spring, damping
element.
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Social Protection of the Population of the Republic of Kazakhstan, Kostanay, Republic of
Kazakhstan.

Kravchenko Ruslan Ivanovich — PhD, acting head of the Department of agricultural
machines and transport, Faculty of Mechanical engineering, energy and information technologies,
Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.
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Kurmanov Almas Mukhametkarimovich — Candidate of Economic Sciences, General
Director — Republican Scientific Research Institute of Labor Protection of the Ministry of Labor
and Social Protection of the Population of the Republic of Kazakhstan, Astana, Kazakhstan.

Lopushnyan Mariya Sergeyevhna — 4th year student, 6B02304 -Russian philology
educational program, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay,
Kazakhstan.

Mayer Fyodor Fyodorovich — Candidate of Physical and Mathematical Sciences, Associate
Professor, acting Professor of the Department of mathematics and physics, Akhmet Baitursynuly
Kostanay Regional University NLC, Kostanay, Kazakhstan.

Moldagaliyeva Nurzhanat Doskaliyevna — Master of Economic Sciences, Lecturer of the
Department of accounting and management, Kostanay, Kazakhstan.

Mukhametkaliyeva Elmira Mamytzhanovna — PhD, Senior lecturer, Akhmet Baitursynuly
Kostanay Regional University NLC, Kostanay, Kazakhstan.

Mpyrzagaliyeva Kulzada Meshitbayevna — Candidate of Philological Sciences, Associate
Professor, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.

Omarova Dilnaz Kenzhebekovna — 4th year student, majoring in “Kazakh language and
literature”, Akhmet Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.

Petrunin Maxim Yuriyevich — 4th year student, Geography educational program,
Department of natural science subjects, U.Sultangazin Pedagogical Institute, Akhmet Baitursynuly
Kostanay Regional University NLC, Kostanay, Kazakhstan.

Rustembayev Arman Bazarkhanovich — PhD, Head of the Department of transport
engineering and technology, faculty of technology, S. Seifullin Kazakh Agrotechnical Research
University, Kazakhstan.

Saidov Anzor Musaevich — Master of Economic Sciences, senior Lecturer, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.

Sartanova Nalima Telgorayevna — Candidate of Economic Sciences, Associate Professor;
Professor of the Department of economics and finance, Akhmet Baitursynuly Kostanay Regional
University NLC, Kostanay, Kazakhstan.

Segizbayeva Kenzhegul Kunusbayevna — Candidate of Philology, acting Associate
Professor Department of theory of languages and literature, Akhmet Baitursynuly Kostanay
Regional University NLC, Kostanay, Kazakhstan.

Semibalamut Alexander Viktorovich — Candidate of Technical Sciences, Associate
Professor, Department of transport and service, M. Dulatov Kostanay Engineering and Economic
University, Kostanay, Kazakhstan.

Serikbayev Baizhan Bakytzhanovich — Ist year Master’s student, Training of computer
science teachers educational program, Akhmet Baitursynuly Kostanay Regional University NLC,
Kostanay, Kazakhstan.

Subayeva Assiya Kamiliyevna — Doctor of Economic Sciences, Associate Professor,
Chistopol branch «Vostok» of the Kazan National Research Technical University named after A. N.
Tupolev - KAI, Tatarstan, Russia.

Tastanov Meirambek Gabdualiyevich — Candidate of Physical and Mathematical Sciences,
Associate Professor, acting Professor of the Department of mathematics and physics, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.

Tobylov Kuanysh Tobylovich — Candidate of Economic Sciences, acting Associate
Professor of the Department of accounting and management, Kostanay, Kazakhstan.

Turgyn Daniyar Nurbekuly — 2nd year Master's student, 7M07105 — Transport, transport
equipment and technology educational program, Department of agricultural machines and
transport, Faculty of mechanical engineering, energy and information technologies, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.
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Shamkenov Ruslan Zhaksylykovich — Master student, Academy of Public Administration
under the President of the Republic of Kazakhstan, Astana, Kazakhstan.

Shayakhmetova Liliva Muslimovna — PhD, Head of the Department of Postgraduate
Education — Alikhan Bokeikhan University, Researcher — Republican Research Institute for Labor
Protection of the Ministry of Labor and Social Protection of the Population of the Republic of
Kazakhstan, Semey, Kazakhstan.

Shumeyko Tatyana Stepanovna — Candidate of Pedagogical Sciences, Associate Professor,
acting Professor of the Department of physics, mathematics and digital technologies, Akhmet
Baitursynuly Kostanay Regional University NLC, Kostanay, Kazakhstan.
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ABTOPJIAP/IBIH HA3APBIHA

«KMIIN Kapuieichl» JKypHaJIBl OJIEYMETTIK-TYMaHUTAPIBIK, (PU3HKa-MaTEeMaTUKAJIBIK,
TEXHUKAIBIK, OUOJIOTHUSIIBIK, XUMHUSIIBIK-TEXHOJIOTHSUIBIK, SKOHOMHUKAIIBIK FRUIBIMIAP JKOHE IKOJIO-
TUs, XaJIbIKapalblK OailylaHbICTap cajanapbl OOWBIHINIA OYPBIH >KapusIaHOaFaH ©3€KTI 137CHIC
HOTHOKEIIEpl Typasbl MaKaaalapabl JKapusUTai b,

PenmakiusiiplK ajika Mymienepi KypHajdl MaTepHalJapbIHBIH Ma3MYHBIHA CBIH-TIKIp OUIIip-
TeHHEH KeliH OachUIbIMFa YCHIHY IMIemniMi ImbiFapsiianel.  KaObimmanOaraH —Makaiamapisl
peIaKIMSUIBIK alTKa MYTIENIepl KaiTa KapacThIpMaiIbl.

MakaJjianap Ka3ak, OpbIC KdHe aFbLIIIbIH TIIIepin/e KapusijJaHaIbl.

Kypnau b1 6apbIChIHAA TOPT PET MIbIFApbLIaAbl (KaHTap, COyip, IIIIe, Ka3aH).

«Kasmomra» AK-HBIH Ke3 KenreH OeNiMiHIE JXypHAJFa >Ka3bUTy MYMKIHIT KapacThl-
poutraH. JKa3putbiM nHIEKC 74081.

MakaJjiara KOibLIATBIH TaJaNTap:

MOTiHHIH KeJeMi €e3 apalbIKTaphl MEeH ciaTemenepnai koca anranma 15000-man 60000
taHOara aeiiin 6omysl Kaxet (0,3-ten 1,5 6acnanblk mapakka aeiin, ssau 5—24 6er).

MoTiHHIH paciMaenyiHe KOMbLIATHIH TEXHUKAJBIK TaJanTap:

Kapin — Times New Roman, emnmemi — 12, MOTiHHIH TypajlaHybl — O€TTiH eHi OOWbIHIIA.

JKuexrepi: 6apibIK KarblHAH 2 CM.

Xonapanbik HHTEpBAJ: OIpIiK.

AO3arTap apanbIirbl «AJABIHIA» — KOK, «KeliH» — kKOK.

Aszart xon— 1,25 cMm.

MoriH: mapakra Oip OaraHa.

MakanaHblH OacKbl O€Ti Keleci akmapaTTapabl KAMTYbl KaXeT:

1. OOX koOwi. beTTiH con *arblHAa KaJIBIH KApINIEeH >Ka3bUlagbl. ABTOPJIBIK MaTepualra
O0X KoIbIH MBIHA CLITEME apKbUIbl airyFa 6onazsl: http://teacode.com/online/udc/.

2. Aemopowviy amvi-dconi. beTTiH OH karbiHa KaiublH KapinmneH OO0XK konpiHaH Oip TapMak
TOMEH >Ka3bLIaJIbI.

3. Aemopnap mypanvl axnapam. bBeTTiH OH >XaFblHa KeJiOey opinTepMEeH >Ka3bLIaJbl:
aBTOPBIH FHUIBIMU JIOPEKEC, FEUIBIMU aTaFbl, KbI3METI, KbI3MET OPHBI, KaTachl, MEMJICKETI.

4. Maxana amaywl. beTTiH opTachkiHa 6ac OpINITEPMEH KoHE KaJbIH KapinmeH sKa3buIaibl.

5. Maxana myuini. «Tylia» ce3i (opbic. «AHHOTaluUs», arbuill. «Abstracty) OeTTiH
opTachIHAa KaJIbIH KapilmeH MakKajia aTayblHaH Oip TapMak TOMEH »Ka3bulajapl. TYHiH MakKajlaHbIH
JKapUsUIaHATBIH TUTIHAE XKa3bliaabl. TyHiH MOTiHI: ce3 apanbIKTapblH Koca anranaa 500-800 tanOa,
MOTIHHIH TypaJlaHybl — OCTTiH eHi OOMBIHIIIA, IETiHIC — OH >KOHE COJI JKaKTaH 2 cM, azaT xoi— 1,25
cM. Makana TUTIHAE JKa3bUIFaH TYHIHII Makaida TUTIHAC jKa3bUIFaH TYIKI TYWiHMEH (pe3rome)
aybICTBIPY MYMKIHJIIT'1 KApaCThIPBUIFaH.

6. Maxananviy mynxi myuini. Makana >kapusilaHaTBbIH TUIACH O6JieK, MakKaiga aTaybIHbIH
ayJgapMachIMeH €Ki Tijje »kaspuianbl. Tymki TyHiH MoTiHI: Kesiley opinTepMeH oneduerrep
TI3IMIHEH KeWiH 1 TapMak TeMeH >Kas3bLIaabl, CO3 apaylbIKTapblH Koca anFaHga 500-800 tanOa,
MOTIHHIH TypajlaHybl — O€TTiH eHi OolibIHIIa, a3aT koi— 1,25 cm.

7. Kinm ce3dep (5—8 ce3 xoHe/Hemece ce3 Tipkeci). KinT ce3xep ymn Tinme colkeciHIine
«Tyiiin» xoHe «Tynki TyHiHHeH» TeMeH *ka3buianbl. «Kint ce3mep» Tipkeci (opbic. «KitoueBbie
cnoBay, arpuiml. «Key wordsy»): KajabslH opinTepMeH, OSTTIH COJI KaFbIHA YKa3bUTaJlbl, MIETIHIC — OH
&KOHE coJl kakTaH 2 cM, «KinT ce3nep» TipKeCiHEH KeiliH KOC HYKTe KOWBLIAAbI, apbl Kapail KiiT
CO3/1ep JKa3bLIalbl.

8. Hezizei mamin keneci OexiMIepacH Typaabl:

1) Kipicne (opsic. — BBenenwue, arputmt. — Introduction).

2) Mamepuanoap scane a0icmep (opbic. — MaTepuaisl 1 METOJIbI, aFblIil. — Materials and
methods).
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3) Homuorcenep (opwic. — PeaynbTatel, arbuiir. — Results).

4) Tangvinay (opsic. — O6cyxaeHue, arpuii. — Discussion).

5) Kopvimueinowt (opsic. — BeiBonpl, arpiiir. — Conclusions).

6) Puzawwinwix 6in0ipy (opsic. — bnarogaproctu, arpiimn. — Appreciation).

3 orcane 4 6onimoep GIPIKTIpiITyl MYMKiH, 6 06JliM — KOKETTUIIK TybIHAAFaH jKafaaiaa raHa
Ka3blIaIbl.

Maxana 6enimoepi wemipnenyi Tuic. CaHgapmaH KediH HYKTe KoubUIMainbl. bemim
aTayJapbIHBIH JkKa3blUTyhl: Kapin— Times New Roman, emmemi — 12, KajabslH KapinmeH, TypajlaHybl—
OEeTTIH COJ YKAFBIH/A.

Morinae 6enrini 6ip TapMakThl HeMece Ti3iMl Oenrineyae apad caHaapbl KOJIaHbLUIA b,

9. Odebuemmep mizimi (opbic. — Cnucox rumepamypsl, arblIll. — References). OneduerTep
Ti3IMI MakajlagaH KeHiH >Ka3bUIafbl. «OIEOMETTEP Ti3iMi» TIPKECIKAIBIH KapilmeH >Xa3bLIaibl,
Kapin enmmemi — 12, merinic — 1,25 cm.

Jlepexke3aep Typaibl aKkmapaTThl MOTIHIE JEPEKKO3Aepre CUITEMEHIH jkKacally peTi OOMbIH-
IIIa OpHAJIACTBIPHIN, apad caHIapbIMEH HeMipiey KaxeT. CaHnaplaH KeiiH HYKTE€ KOMbUIMAiibl.
[Mpudt emmemi — 11, merinic — 1,25 cm.

Konmanbuiran gepekke3iepre ciirteMenep TiK JKaKIIAHBIH IMIHAE KeNTipiareHi abszal.
bubnmorpadusansik xa3y TYMHYCKa TUTIHAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLTy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEpi, KITANTHIH aThl, )KapUSIIaHFAH OPHBI, 0ACHUIBIMBI, IIBIKKAH JKBUIBI, O€TTEp.
Meicanbi:CemenoB B.B. ®unocodust: uror teicsuenernii. dunmocodcekas neuxonorus. — [lymuHo:
ITHIL PAH, 2000. — b. 60-65.

Kypran, mep3imoi b6acvlibimMOapobly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTiOi: aBTOPABIH
(aBTOpApABIH) TEri, aThI-KOHIHIH OacKbl pinTepi, Makajga aTaysl, KypHaJ aTaybl, KbUIbI, Oachl-
JIeIM HeMipi, O0errep. Meicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIEHIUS PRIHOYHOTO yIIpaBiie-
Hus // Mapketunr B Poccun u 3a pyoexom. —2001. — Ne 1. — b. 89-104.

JKunaxmapOwsiy MBIFBIC JEPEKTEPIHIH Ka3bLTy TOPTiOi: aBTOPBIH (aBTOpIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, MaKalia aTaybl, )KHHAK aTaybl, 0aChUIBIM KbUIbI, OeTTep. MbIcasibl: 3UMHUH
AWM. BnougHue cocTraBa TOIUIMBHBIX AMYJILCUHA Ha KOHIIEHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBIOpOCAaX MPOMBIIUIEHHBIX KOTEIBHBIX // DKOJIOTHYECKas 3alluTa TOPOJIOB: Te3. JOKJI. Hay4.-TeXH.
koH(. — M.: Hayka, 1996. — b. 77-79.

DnexmpoHOwIK pecypcmapobly MBIFBIC AEPEKTEPiHIH Ka3bUTy TOPTIOi: MaKasia aTaybl, aBTOp
Typajbl aKnapar, MaKaJlaHbIH IIBIFY OPHBI, MEp3iMi, COHbIMEH KaTap, aKmapaTThIK TachbIMajiaylllbl,
KYHEINIK Tajanrtap, FalaMTOp PecypcTapblH KOJIJaHy MYMKIHIIKTepl (Xya0’KeCTBEHHAs! SHIMKIIO-
neus 3apy0eKHOTO KJIACCHYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEeKTPOH. TEKCTOBEHIE,
rpad., 3B. 1aH. U npukiagaHas mnporp. (546 M6). — M.: bonbmas Poc. saiuka. [u ap.], 1996. — 1
anekTpoH. ont. quck (CD-ROM) + pyk. ITons3zoBarens (1 ¢.). — Cucrem. tpedoBanus: [1K 486 nmm
Beae; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM
nucKkoBoa; 16 OuT. 3B. kapTa; Mbimb; Faulkner, A., Thomas, P. I[IpoBogumbie mosb30BaTEIsIMU
MCCIICIOBAaHMS U JloKa3aTelabHass MenuiuHa [DneKTpoHHbIH pecype] / O630p COBpeMEHHOH mcH-
XUATPHUH: dJIEKTPOHHBIHN )xypHAIL — 2002. — Boim. 16. — Pexxum gocryna: http://www.psyobsor.org).

10. Kecmenepoi sicacay. OpOip KeCcTeHIH peTTiK HeMipi MeH araybl Oomysl mmapt. Kecre
HOMIp1 J)KOHE aTaybl KECTCHIH YKOFaphl KaFblHa OpHAJIACTHIpbUIabl. Kembey opinTepMeH Ka3blIFaH
«Kecme 1» («Tabauya 1», «Table 1») ce3iHEH KeWiH CBI3BIKIIA KOUBLIBII, KECTE aTaybl KaJbIIThI
OpINTEPMEH Ka3bUIaJbl, TypaldaHybl — OCTTIH opTachiHaa, pudT emmemi — 11, kecTeaeri MOTIHHIH
TypaJlaHybl — OETTIH COJI JKaFbl.

11. I'pagpuxanvix mamepuanoap «Microsoft Graph» Hemece «Excel» OGarmapiamanapbiaia
OPBIHAATYBI KAXKET XKOHE CKaHEPJICH OTKI31IMey1 KaKeT.

['padukansik OeitHeNnep cypeT Hemece OIpTyTac 0OBEKT peTiHae Oepinyi Tuic. I'padukaibik
o0BbeKTiIep OeTTiH OeNriieHreH )KUeKTepiHeH acmai, 0ip 6eTTeH apThIK O0IMaybl KaKeT.
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OpOip 0OBEKTIHIH HOMIPI XKoHE aTaybl 001ybl KepeK. OOBEKT HOMIpi MEH aTaybl 0OBEKTIIEH
TeMeH opHanacysl Kaxer. [lpudt enmemi — 11, MOTIHHIH OpHaIacy KaJbl — OETTIH COJ JKaFbl.

12. @opmynanapowviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmymnanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap kakia imIiHAE OH >KaKTaH HOMipJeHEI.
@opmynanap kem OosiraH kargaiina opOip OesiMHIH (opMynanapblH TOyenci3 HeMmipiey
YCHIHBLIABL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typasibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Iopeskeci, KpI3MeTi, skymbIc opHbI (QKOO, Mekeme ataysbl, hakynbTeT, Kadeapa), KYMBIC JKIHE YAIIbI
TenedoH HOMIpI;

— FBUTBIM KaHIUAATHI, JOKTOPbl HemMece PhD MOKTOpBIHBIH Makamara KAaThICTBI CHIH-TKIP1
(FBUTBIMHU JTOPEKECi3 aBTOPJIAP YIIIIH).

Pedaxyus ycvinvinzan 6apnvly mamepuanoapaa cblH-nikip 0indipyee minOoemmi emec Hcaue
mMamepuanoapsl KabwvlioaHba2aH asmopiapmeH nikipmaniacka mycnetioi.

MakaJsiagapablH Ka0bLIIAHYbI 5KOHE KapPUSJIaHybl 00MbIHIIA
cayajjiap TYbIHIAFaH Ka¥F/1aiiia MbIHA MEKeH-KalFa JKYTiHiHi3:

Kazakcran Peciyonukacel, 110000, Kocranaii k., baittypceiHoB ker., 47
KP BFM «Axwmert baittypceiayisl ateingarsl Kocranaii eHipiik yauBepcuteTi» KEAK
BCH 200740006481, BXXK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecniyonukacst, 110000, Kocranaii ., baliTypcbiHoB kerr., 47

Ne(007 kab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA JTVIA ABTOPOB

Kypnan «KMITN XKaprisicb» myOauKyeT cTaTbd 00 OpUTHHAIBHBIX U paHee HE IedyaTaB-
UXCs pe3yabTaTax HCCICIOBAaHUN B O0JIACTH COLMATBHO-TYMaHUTAPHBIX, (DU3HKO-MaTEMAaTH-
YeCKUX, TEXHHUYECKHX, OMOJOTHYECKHX, XUMHUKO-TEXHOJOTHYECKHX, SKOHOMMYECKHX HayK, IO
9KOJIOTHUHU, MEXAYHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o mybnukauu MpuHUMAETCs pEeAaKIIMOHHON KOJUIETUEH JKypHAJIa MOCye PeIieH3H-
poBaHusA. OTKIOHEHHBIE CTaThU OBTOPHO PEIKOJUIETUEN HE pacCMaTPUBAIOTCS.

CraTbu nyOJIMKYHOTCH HA Ka3aXCKOM, PYCCKOM, AaHIIMHCKOM SI3bIKAX.

KypHan BBIXOJHUT YEThIpE pa3a B roJl (IHBAPb, alpeib, UIOJIb, OKTSIOPb).

[Toamucky Ha )KypHaJT MOXHO 0GOpPMHTH B JII0O0M mouTtoBoM otneieHuu AO «Kazmoutay.
[Moanucuoit ungexc 74081.

TpeOoBaHMs K CTAThSAM:

O06Bém TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOeNbl U
cHocku (ot 0,3 mo 1,5 meyaTHbIX JIUCTOB, T.€. OT 5 10 24 CTpaHHII).

Texnuuyeckune TpedOBaHUs K 0(pOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BelpaBHHBaHHWE TEKCTa — IO IIUPUHE
CTPAHMUIIBIL.

[Tonst: mo 2 ¢M co BCceX CTOPOH.

MexaycTpOo4HbIl HHTEPBAJ: OJAUHAPHBIN.

HNurtepBan mexny ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Orctyn «IlepBoii crpoku» — 1,25.

TekcT: oJJHa KOJIOHKA Ha CTPaHMIIE.

[TepBas (TUTyNBHASI) CTPAHUIA CTATHU JOJDKHA COJIEPIKATh CIIEIYIONIYI0 HH()OPMAIIHIO:

1. Koo VJIK. TlomyXupHBbIi, MOJOXKEHHE MO JIEBOMY Kparo crpaHulbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepHally MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHbIA KYpCHUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
gyepes cTpoky nocie kona Y K.

3. Ceeoenuss 06 asmope. KypcuB, MOJOKEHNE Ha CTPAHUIIC — IO MPABOMY Kparo: ydeHas
CTETeHb, YUEHOE 3BaHUE, JOJDKHOCTh, MECTO PabOTHI, TOPOJI, CTPaHa.

4. 3aznasue. IlponricHbIe OYKBBI, MOTY>KUPHBIH, TIOJIOKEHHUE TI0 IEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CnoBo «AnHoTanus» (ka3. «Tyiin», anra. «Abstracty), momy-
YKUPHBII, TOJI0KEHUE 10 LIEHTPY CTPAHUIIBL, Yepe3 CTPOKY IOcie 3arjaBusi. AHHOTaMs 0popMIIs-
eTcsl Ha si3bIKe cTarhbu. JlOMycKaeTcsl 3aMeHa aHHOTAIlMU Ha SI3bIKE€ CTaThU Ha PE3IOME Ha SI3BbIKE
cratbu. Tekct anHotamuu: 500-800 3HaKOB C mpobOenaMu, KypCHB, BHIPABHUBAHHE MO IIMPHHE
CTpaHULIbl, OTCTYIIBI CJIEBA U CIpaBa — 10 2 cM, orcTyn «llepBoii ctpokn» — 1,25.

6. Pestome k cmamve. OdopmisieTcss Ha IBYX f3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHMs CTAaTbU. TEKCT pe3toMe: KyYpCUBHBIH, MOCIE CIHUCKA JIUTEPATyphl Yepe3 UHTEPBa,
500—-800 3HakoB ¢ pobenamu, MOJI0KEHHUE TI0 MUPUHE TeKcTa, oTcTyn «IlepBoit ctpokn» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KirodueBsle c10Ba MUILYTCA HAa TPEX SA3bIKAX, pa3MEIAl0TCs
COOTBETCTBEHHO MOJI «AHHOTamue» u «Pestomern. @paza «Kmrodessie ciioBay (ka3. «Kint cezmep»,
anrn. «Key wordsy»): MOTyXKUpPHBIN, OTCTYIBI CJIEBa M CIpaBa — MO 2 cM, Mmocie (pas3bl CTaBUTCS
nBoeroure. Camu KITIOYEBBIE CIIOBAa yKasbIBaloTcs mocie (pasbl «KirodeBble cioBay B TOW ke
CTpPOKE, Yepe3 3alsiTyIo.

8. OcnoeHou mexkcm AENUTCA HA CIECIYIOIINE Pa3Iebl:

1) Bseoenue (ka3 — Kipicne, anri. — Introduction).

2) Mamepuanet u memoowvl (ka3. — Marepuangap MeH omictep, aHri. — Materials and
Methods).

3) Pezynomamui (ka3. — Hotwxkenep, anri. — Results).

4) Obcyorcoenue (ka3. — Tankpuiay, anri. — Discussion).
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5) Bvi6oouwt (ka3. — KopbeITeiHIBL, aHTI. — Conclusions).

6) bracooapnocmu (xa3. — Pu3amsuibik O111ipy, aHria. — Appreciation).

Paszoenv 3 u 4 Moryt o0beIUHATHCA, pa3ies 6 — 10 HEOOXOJMMOCTH.

Pazoenvt cmamvu noMKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAMMO HYMEPOBATh apaOCKUMH
mudppamu 6e3 Touku. OgopmieHre 3aronoBKoB pazzaenoB — mpudt Times New Roman, paszmep
mpudTa — 12, MOMYKUPHBIHA, TOJT0KEHUE T10 JICBOMY KpParo CTPAHHUIIBI.

[Ipu BBIAETIEHUH B TEKCTE OTACIBHBIX ITYHKTOB MJIM CIIMCKOB CIEAYET MCIIOJIb30BaTh TOIBKO
apabckue udpsl.

9. Cnucok numepamypul (ka3. — Odedbuemmep mizimi, aHrI1. — References).Criucok nurepa-
TYpbl IPUBOAUTCA B KOHIIE CTaThU U o3ariaBiuBaetcs «Crnucok nureparypbh» — mpudt Times New
Roman, pa3zmep mpudra — 12, momyxkuphsliii, orctyn «llepBoii ctpoxu» — 1,25.

Caenenust 00 HCTOUYHUKAX CIIEYET pacroyaraTh B OPSIKE MOSIBICHUS CChUIOK HA UCTOYHHU-
KU B TEKCTE, HyMEpOBaTh apaOCKkumu mudpamu 6e3 Touku, pazmep mpudra — 11, orctyn «Ilepsoit
ctpoku» —1,25 cMm. CChUIKM Ha HMCHOJIb30BAHHBIE MCTOYHHUKH CIIEYET NMPUBOJIUTH B KBAJAPATHBIX
ckoOkax. bubnmorpaduueckas 3anuch BBITIOIHICTCS Ha SI3bIKE OPUTHHATIA.

BrixonHble naHHbBIE KHUZ 0053aTENbHO BKIIOYAIOT: (paMuiInio aBTopa (aBTOPOB), MHUITUAIIBL,
Ha3BaHUE, MECTO W3JaHUA, U3JATEIbCTBO, roj u3naHus, ctpaHuubl. Hanmpumep: Cemenor B.B.
@unocodust: uror TeicsyeneTuidl. Punocodcekas neuxonorus. — [lymuno: ITHI[ PAH, 2000. — C.
60-65.

BoixonHble OaHHBIE cmamell U3 JHCYPHAN08 U NePUOOUYECKUX U30aHuti yKa3bIBAIOTCS B
CIIeyIOIEeM Mopsiike: ¢paMuIns aBTopa (aBTOpPOB), MHUIMAIIBI, HA3BAaHUE CTaThH, Ha3BaHHUE JKypHa-
7a, roJ, HoMep u3faaHud, ctpanunbl. Hampumep: 'ony6okos E.IT. MapkeTHHr Kak KOHIEMLHUS PbI-
HOYHOTO yrnpasieHus / Mapkerunr B Poccun u 3a pyoexxom. — 2001. — Ne 1. — C. 89-104.

BrixonHble naHHBIE COOpHUKOE YKA3bIBAIOTCS B CIEAYIOUIEM Mopsake: (aMunus aBTopa
(aBTOpOB), MHUIMANBI, HA3BaHUE CTaThH, Ha3BaHUE COOPHUKA, IO U3JaHus, cTpaHuIsl. Hampumep:
3umuH A.W. BrusiHue cocraBa TOIUTMBHBIX SMYJIbCHNA Ha KOHIIGHTPALMIO OKCHUIIOB a30Ta M CEpPhI B
BBIOpOCAX MPOMBIIIIEHHBIX KOTENbHBIX // DKOIOTHYeCcKas 3allliTa rOpoIoB: T€3. TOKJ. Hayd.-T€XH.
koH}. — M.: Hayka, 1996. — C. 77-79.

BbIxoaHble TaHHBIE 21eKMPOHHBIX pecypco8 collepKaT HHPOopMaIio 00 aBTope, Ha3BaHUH,
JaTe M MECTe M3JaHUs WM IMyOJHMKaIMM, TaKKe yKa3blBaeTcs HH(OPMAIIMOHHBIA HOCHTEIb,
CUCTEMHBIE TpeOOBaHUS, PEXKUM JOCTyma (K MHTEpHET-pecypcam) (XymoKeCTBEHHAs dHITUKIIONE-
I¥sl 3apyOeXKHOTO KJIACCHUYECKOTO0 HMCKYCCTBa [DJEKTPOHHBIA pecypc]. — DJIEKTPOH. TEKCTOBBIE,
rpad., 3B. n1aH. U npukiagHas nporp. (546 M6). — M.: bonbmrast Poc. samuk. [u ap.], 1996. — 1
anekTpoH. ont. Auck (CD-ROM) + pyk. [Tons3oBarens (1 ¢.). — Cuctem. TpedboBanus: [1K 486 nnu
BeImie; 8 MO O3Y; Windows 95 mim HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuc-
KoBOA; 16 OuT. 3B.KapTa; mbliib; Faulkner, A., Thomas, P. I[IpoBoanMbIe MOTB30BATENSIMU UCCIIEIO-
BaHMS WM JIOKa3aTellbHass MeIUIHMHA [DneKTpoHHBI pecypc] // O030p COBpEeMEHHOW TMCUXUATPHM:
ANEeKTPOHHBIN xypHaI. — 2002. — Beim. 16. — Pesxxum gocryma: http://www.psyobsor.org).

10. Ogpopmnenue madbauy. Kaxngas Tabnuma J0/DKHA OBITH IMPOHYMEpPOBaHA W HUMETh
3arojoBoK. Homep TaGuuIiel U 3arojloBOK pasmerarorcs Haja tabmuneid. Homep odopmitsiercs: kak
«Tabauya 1» («Kecme 1», «Table 1»), ctunp mpudra — KypCUBHBIA. 3arojIOBOK TaOIHUIIBI
pasmemnaercs yepes tupe, mpudt — Times New Roman, pasmep — 11, mo neHTpy CTpaHHIIbI, CTUIIb
mpudTa — oObuHbIA. [lomokeHne TekcTa B Tabiuie mo JjieBoMmy kpato, mpudt — Times New
Roman, pasmep — 11.

11. Ogopmrenue epaguueckux mamepuanos. I'paduueckre Marepuagbl JOJDKHBI OBITh
MOJrOTOBJICHBI ¢ ToMoIIbl0 mporpamm «Microsoft Graph» mmm «Excel» 6e3 ucnonb3oBaHus
CKaHUPOBAHMSI.

I'padmueckue 0ObEKTHI JOIKHBI OBITH B BUE PUCYHKA HITU CTPYIIIHPOBAHHBIX OOBEKTOB.

['padmyeckue 0ObEKTHI HE JOJKHBI BBIXOJAUTH 32 MPEeNibl MoJIel CTPAaHUIbI U MPEBHIIATH
OJTHY CTpaHHILY.
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Kaxnplit 00beKT 10KEeH OBITh IPOHYMEPOBAH M UMETh 3arojoBok. Homep o0bekTa u 3aro-
JIOBOK pa3MemiaroTcs moj oobexkToM. Homep odopmisiercs: kak « Pucyrox 1» («Cypem 1», «Picture
I»), mpudt — Times New Roman, xypcus, pazmep — 11, monoxxeHue TeKCTa Ha CTpaHUIIE IO
neHtpy. Jlamee cnemyer HasBanue, mpudt — Times New Roman, pasmep — 11, ctuns mpudra -
OOBIYHBIH.

12. Ogopmnenue gopmynr. Matematndeckue (Hopmyibl O0QOPMISIIOTCS Yepe3 PeaaKkTop
dopmyn «Microsoft Equation». VIx Hymepanus npocTaBisercs ¢ MpaBoil CTOPOHBI B ckoOkax. [Tpu
001b11I0M uKcie GopMysT peKOMEHAYETCS X He3aBUCUMas HyMepalus o KaKI0oMY paszieny.

13. K cmamve 06s3amenvHO npuiaeaomcs:

— cBeZleHUs 00 aBTope (Ha TpeX sI3bIKax): GaMuIus, UMs, OTYECTBO, yUeHas CTEIICHb, YICHOE
3BaHUE, JOJDKHOCTh, MECTO Pa0dOTHI (Ha3BaHUE By3a, OpraHU3aIuy, QakyibTeT, Kadeapa), padounit
1 MOOWJIBHBIN Tee(OHBI,

— pelieH3usl KaHauaTa Ui T0KTopa HayK, nokTopa PhD(ans aBTopoB 6e3 y4ueHoit cTerneHn).

Peoaxyus ne necem obs3amenscme no peyeH3upo8aHuro 8cex NOCMynanuux Mamepuanlos u
He 6cmynaem 6 OUCKYCCUIO C A8MOPAMU OMKIOHEHHbIX MAMEPUAILO8.

ITo Bcem BompocaM npueMa 1 my0JIMKAIMK cTaTeli 00paniaThes Mo agpecy:

Pecry6nuka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceiHoBa, 47
HAO «KocTraHaiickuii periOHaJIbHBIIT YHUBEPCUTET
umenu Axmert baitypceinynsy MOH PK
BUH 200740006481, BUK KCIBKZKX
MUK KZ398562203108711441 B AO «bank Llentp Kpenur»

Pecrry6nuka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceiHoBa, 47
Ne007 kab. Ten.: 8 (777) 581-51-20
E-mail: vestnik kru@ksu.edu.kz
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INFORMATION FOR AUTHORS

The journal «kKMPI Zharshysy» is responsible for publishing the articles with original
content on the results of research in the fields of social-humanitarian, physical and mathematical,
technical, biological, chemical-technological, economical sciences, and ecology, international
scientific relationships and etc. which were not printed previously.

The decision to publish an article is considered by the editorial board of the journal after
peer review. Rejected articles are not considered again by the editorial board.

Articles are published in Kazakh, Russian and English languages.

The journal is published four times a year (January, April, July, October).

A subscription to the journal can be obtained at any post office of JSC "Kazpost".
Subscription index 74081.

Article requirements:

The volume of the text of the article should be between 15,000 and 60,000 signs, including
spaces and footnotes (from 0,3 to 1,5 printed page, i.e. 5-24 pages).

Technical requirements for the decoration of the text:

Font: Times New Roman, size — 12, alignment — width of the page.

Field: on 2 cm from all directions.

Line spacing: single.

Spacing between paragraphs «Before» — no, «After» — no.

Indentation of "The first line"— 1,25.

Text: one column on the page.

The first (titular) page of the article must include the following information:

1. UDC code. Boldface, position on the left side of the page. Assign the UDC to copyright
material can be available here: http://teacode.com/online/udc/.

2. Full name of the author. Bold italic, position on the right edge of the page through the line
after the UDC code.

3. Information about authors. Font style — italic, position on the right edge of the page:
academic degree, academic title, position, place of work, city, country.

4. Title. Uppercase letters, bold, position — at the center of the page.

5. Abstract to the article. The word «Abstract» (kaz. «Tyi#iny, rus. «AHHOTaIUA»), boldface,
position — at the center of the page, in a line after the title. Abstract is made in the language of the
article. It is possible to replace the abstract on the language of the article to the summary on the
language of the article. Text of abstract: 500—800 signs including spaces, italics, position — the
width of text, indents on the left and right — 2 cm, indentation of "the first line" — 1.25.

6. Summary of the article. It is made out in two languages differ from the language of the
article, with the translation of the title of the article. Text of summary: italic, after references, 500—
800 signs including spaces, alignment — the width of page, indentation of "the first line" — 1.25.

7. Key words (from 5 to 8). Key words are written in three languages, are located
accordingly under the «Abstract» and «Summary». The phrase «Key words» (kaz. «Kint ce3nep»,
rus. «KiroueBsie cioBay): boldface, indents on the left and right — 2 cm, after the phrase there is a
colon. Key words are written after the phrase "Key words" in the same line, separated by a comma.

8. Main text of the articleconsists of the following parts:

1) Introduction (kaz. — Kipicrme, rus. — Beenenue).

2) Materials and Methods (kaz. — Matepuangap MeH oaicTep, rus. — MaTepralibl 1 METOIbI).

3) Results (kaz. — Hotmxkenep, rus. — Pesynbrats).

4) Discussion (kaz. — Tankpinay, rus. — O0CcyxeHue).

5) Conclusions (kaz. — KopbIThIHIBL, TUS. — BEIBOIBI).

6) Appreciation (kaz. — Puzamsuisik 6i1ipy, rus. — biarogapaoctn).

Parts 3 and 4 may be combined, part 6 — if it is necessary.
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Parts of the article should be numbered, Arabic numerals without a dot. Headings of parts —
font Times New Roman, size — 12, boldface, position on the left side of the page.

While highlighting only Arabic numerals should be used in the text of selected items or lists.

9. References (kaz. — 9oebuemmep mizimi, rus. — Cnucox aumepamypst). References should
be listed at the end of the article and headlined as «References» —font Times New Roman, font size
— 12, boldface, indent 1.25.

Information about the sources should be arranged in order of appearance of references to
sources in the text, and numbered in Arabic numerals without a dot, font size — 11, indent 1.25 cm.
References to the sources used should be given in square brackets. Bibliographic record is made in
language of the original source.

Output data of books must include: surname of the author (authors), initials, name, place of
publication, publisher, year of publication, number of pages. For example: Cemenos, B.B.
@unocodust: utor Teicsyenetuil. Punocodekas neuxonorus. — [lymmuo: [THIIPAH, 2000. — P.
60-65.

Output data of articles from journals and periodicals must include: surname of the author
(authors), initials, title of the article, title of the journal, year, number of publication, number of
pages. For example: ['omyOkxoB E.Il. MapkeTHHT Kak KOHIEIIUS PBIHOYHOTO YIpaBieHus //
Mapxkerunr B Poccun u 3apyoexxom. — 2001. — Ne 1. — P. 89-104.

Output data of collections is indicated in the following order: surname of the author
(authors), initials, title of the article, title of the collection, year of publication, number of pages. For
example: 3umun A.W. BriiusHue cocTaBa TOTUIMBHBIX SMYILCUI Ha KOHIICHTPAIIMIO OKCHJIOB a30Ta U
cepsl B BHIOpOCaxX MPOMBINUICHHBIX KOTEIBHBIX // DKOJOrWYeckas 3alluTa TOPOAOB: TE3. IOKIL
Hay4.-TexH. koH(. — M.: Hayka, 1996. — P. 77-79.

Output data of electronic resources provides information about the author, title, date and
place of edition, or publication, also indicates the information carrier, system requirements, access
mode (to the Internet resources) (XymoXecTBeHHAasl SHIMKIONEINS 3apyOSKHOTO KJIACCHYECKOTO
HCKycCTBa [DNEKTpOHHBIN pecypc]. — DNEeKTpOH. TeKCTOBBIE, rpad., 3B.1aH. U NPUKIIAJHAS TPOTD.
(546 M6). — M.: borsmas Poc. sHnmk:. [u ap.], 1996. — 1 anexrpon. ont. guck (CD-ROM) + pyk.
[Tonb3oBarens (1 c.). — Cuctem. tpeboBanus: [IK 486 wmu Beime; 8 M6 O3Y; Windows 95 wnm
HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuckoBoja; 16 OUT. 3B.KapTa; MBIIIIb;
Faulkner, A., Thomas, P. IIlpoBoauMbIie MOJIb30BaTENSIMU HCCIENOBAHUS M JOKA3aTeIbHAS MEIH-
UHA [DJeKTpOoHHBINA pecypc] // O0630p COBpEMEHHOM MCUXUATPUU: IICKTPOHHBIHN KypHail. — 2002.
— Bpim. 16. — Pexum noctyna: http:// www.psyobsor.org).

10. Design of tables. Each table should be numbered and titled. Table number and heading
are placed above the table. Number is issued as «Table 1» («Kecme 1», «Tabauya 1»), font style —
italic. Table heading is placed by a dash, font — Times New Roman, size — 11, font style — regular,
at the center of the page. The position of the text in the table — to the left, the font — Times New
Roman, size — 11.

11. Design of graphic materials. Graphic materials should be prepared by using the
programs «Microsoft Graph» or «Excel» without scanning.

Graphical objects should be presented as a picture or grouped objects.

Graphical objects should not extend beyond the page margins, and have no more than one
page.

Each object must be numbered and titled. Number of the object and title are placed under the
object. Number is presented as «Picture 1» («Cypem 1», «Pucynox 1»), the font — Times New
Roman, italic, size — 11, position of the text—at the center of the page. Then, the title — the font —
Times New Roman, size — 11, font style — regular.

12. Design of formulas. Mathematical formulas are made through the «Microsoft Equation»
formula editor. The numbering is affixed to the right in brackets. If there is a large number of
formulas it will be recommended their independent numbering for each section.
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13. The article must have:

- information about the author: surname,name, patronymic, academic degree,academic title,
position, place of work (name of institution, organization, faculty, department), office and mobile
phone numbers;

- review of the candidate or doctor of sciences, PhD doctors (for authors without scientific
degree).

Editors are not liable for reviewing all incoming materials and do not enter into a
discussion with the authors of rejected materials.

On all questions of reception and publication of articles contact us at:

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47
NLC «Akhmet Baitursynuly Kostanay Regional University» MES RK
BIN 200740006481 BIC KCJIBKZKX
IIC KCIBKZKX AO «BankCentrCredit»

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47
office Ne007. Tel.: 8 (777) 581-51-20
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