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TEILVIOOHEPI'ETHKA H TEIUVIOTEXHOJIOI'HA

VIIK [621.311.25:551.521.1]:63

3AKOHOMEPHOCTH U3SMEHEHMWSI COJIHEYHOM PAJTUAIINU,
HOCTYIAIOIIEN HA I'OPU3OHTAJIBHYIO NIOBEPXHOCTD
IIPU BE3OBJIAYHOM HEBE

M. HU. IIak, T. M. Em

AnMaTUHCKHUM YHUBCPCUTCT OHCPICTUKU U CBA3U, I. AnMartsl

AHHoTamusa. Ha ocHOBe aHann3a HOPMATHUBHBIX JIaHHBIX IUIOTHOCTH MPSIMON M
pacCessHHOM COJTHEUHOW paJualiiy Ha TOPU30HTAJIBHYIO TTOBEPXHOCTH MpHU 0€30071a4HOM
HeOe B MIOJIE B 3aBUCHMOCTH OT HIMPOTHI MECTHOCTH M YaCOBOTO yTIJia a3uMYTaJbHOIO
nepemenieHrs CoJiHIIa TOKAa3aHO, YTO MJIOTHOCTh MPSIMOTO COJIHEUHOTO U3JIY4YECHUS MPU
0e300;1auHOM HeOe Ha TOBEPXHOCTh, MEPICHAMKYISIPHYIO COJHEYHBIM JIydaM, €cCTh
BEJINYMHA IIOCTOsIHHAs W paBHas 831,9 Br/M° HE3aBHCHMO OT LIAPOTHl MECTHOCTH.
Cpennee KBagpaTHYHOE OTKJIOHEHHE ATOM BEIWYHMHBI cocTaBiser + 11,8 BT/M2(1,4%).
Halimensl mpocThie COOTHOLICHUWSI OIPEACIIEHUS NPSIMOM M PACCEIHHOW COJIHEYHOU
paualy Ha TOPU3OHTAIBHYIO IMOBEPXHOCTH MpH 0€30071a4HOM HeOe B 3aBUCHMOCTH OT
HIMPOTHl MECTHOCTH.

KiarueBble c10Ba: MIOTHOCTh MPSIMOM M PACCESTHHOM COJTHEYHOM pajvaliu Mpu
0e300;1auHOM HeOe, IMMPOTa MECTHOCTH, CKIIOHEHHE U yacoBoe niepemertieHue CoHIia 1mo
HEeOOCBOY.

ConHeuyHble  KOJJIEKTOPBI ~ SIBJSIIOTCA  OCHOBHOM  4YacThlO  COJIHEYHBIX
HYHEPIreTUYECKUX YCTAHOBOK, TAK KaK B HUX ITPOUCXOAUT IPEBPALLECHUE COTHEYHON
SHEPTUU B TEILIOBYIO WM B 3JIEKTPUYECKYIO DHEPTUIO U OCHOBHBIE SHEPTONOTEPH.
D¢} (PeKTUBHOCTh COJHEYHOTO KOJUIEKTOpa OyIeT OMNpEeAeNATbCsi IJIOTHOCTBIO
pacnoyiaraéMoro KOJIM4ecTBa CyMMapHOW (IIpSMOM M paccestHOM) COJIHEYHOU
paavanuy, IOCTYNAaroLIEd Ha IOBEPXHOCTh  KOJUIEKTOPA, YMEHBIIECHUEM
DHEPIONOTEPh, CHWKCHUEM CTOMMOCTH M3IOTOBICHHS M DKCIUTyaTallMOHHBIX
pPacxomoB.

[11OTHOCTH IPSAMOM COJTHEYHOM paJyally Ha TOPU3OHTAIBHYIO MOBEPXHOCTh
3aBUCUT OT YyIvla Teorpauueckoid IIUPOThI MECTHOCTH (P, YacOBOIO yIia
azuMmyTtaigpHOoro nepememienuss ConHia o v ymia ckioHeHus Connoa o [1].
Cxionenne CojHIA M3MEHSIETCS HEIPEpPhIBHO B TeueHue roaa ot -23,45° (-2327)
B JICHb 3UMHEr0 CONMHIecTosHus 22 nexabps go 23,45° (23°27) B mes nerHero
COJIHLIECTOSIHUSL 22 WIOHS M PAaBHO HYIIO B JHU paBHOIEHCTBUA 21 mapra u 23
ceHTs0psi. YacoBoii (a3uMyTanbHbBIN) yroid o paBeH () B COJMHEYHBIN MOJICHb, a 1
Yac COOTBETCBYET a3MMyTaIbHOMY IepeMerieruio Connna Ha 15°,

Cxiionenue CojHIla B JaHHBIN A€Hb ONpezensercs no Gpopmyine

5 = 23,45sin[360-284Jj,

365 M



IJI€ N- MOPSIIKOBBII HOMEP JIHS, OTCUNTAaHHbIN OT | ssHBaps. B kauecTBe n
00BIYHO OepeTcst HOMEp CPEHETO pacueTHOro AHs Mecsua Juist 1-12 mecsues rona

[1].
n |17 47 |75 105 | 135 162 [198 [228 |258 288 |318 344
o [-20,9 [-13 |-24 |94 18,8 | 23,1 |[21,2 | 13,5 |22 -9,6 | -18,9 -23

BennuuHbl MJIOTHOCTHM COJIHEUHOM paavanuu (IpsSIMOM W PacCesHHOM),
NOCTYMAIOIEH B MIOJIE HA TOPU3OHTAIBHYIO IOBEPXHOCTH IpH Oe3001auHoM Hebe,
IPUBEACHBI B HOPMAaTUBHBIX Matepuanax [2,3]. JlaHHble, npUBENeHHbIE B [2] npu
©=36" B comueunsrii monaeHb (11-12 4.) IPEeBBINAIOT BEIUYHHbI, IPUBEICHHBIC B
[3] mpu ¢=38°, Ha 5,86% mo mpsMoMy u3IydeHHIO. Ilo3ToMy cliexyer
MPU3HATh,UYTO JAaHHBIE, MPUBEACHHBIE B [2], SBJISIOTCS 3aBBIIICHHBIMHU.

B pabGore [4] mokazaHo, 4YTO CYIIECTBYET ONTUMAaJbHBIM Yroj HaKJIOHA
IJIOCKOTO KOJUIEKTOpa K TOPHU3OHTY [onr, PaBHBIA anreOpandyeckoil pa3HOCTH
HIMPOTHI MECTHOCTH () U yriia ckioHenust CoHia o

BOHT= P- 6 (2)

OnTuManbpHBIl yrojl 37€Ch OINPEACIIEH KaK yrojl, NpU KOTOPOM B COJHEYHBIN
HOJICHb MPSIMOE COJIHEYHOE H3JIyueHUue OyldeT najxarb MNEpHEHAMKYIIPHO K
IUIOCKOCTH KOJUIEKTOpa B Jt000e Bpems roga. Hanpumep, A mmpoTel MECTHOCTH
©=43,4" (rAnMaTel) ONTUMAbHBIC YIVIbI HAKIOHA KOJJIEKTOPA K TOPU30HTY
COCTaBSIT:

MeECSLbI 1 2 3 4 5 6 7 8 9 10 11 12
Bour, rpan | 64,3 | 56,4 | 45,8 | 34 | 24,6 | 20,3 | 22,4 | 29,9 | 41,2 | 53 62,3 | 66,4

CpenHerogoBoil ONTUMAJIbHBIM yrojd HakJIOHA INIOCKOTO KOJUIEKTOpa K
TOPH3OHTY paBeH IMpoTe MecTHOCTH ¢=43,4", omtumansHbi yrom Oymer
HETIPEPBIBHO U3MEHATHCS OT 66,4O B Jiekabpe 110 20,30 B MIOHE JUISI CPEIIHETO JIHS
Mecsia. B TeueHue mecsiia B CBAI3M ¢ u3MeHeneMm ckioHeHus CoiHia Oyzer
HEMPEPHIBHO U3MEHSTHCS ONTHMAaJIbHBIA Yroj HAaKJIOHA KOJJIEKTOpPA K TOPU30HTY,
Harpumep, JJ1s Uit ckioHeHrne CoHIla COCTaBsAT 23,12O st 1 mrons, 21,180 I
17 urons u 18,17° s 31 WMIONS M ONTHMANBHBIH YIroJl HAaKJIOHA KOJUIEKTOpa K
TOPU30HTY ISt (p=43,40 COCTAaBSIT: 20,280, 22,220 u 25,230, U3MEHEHHE
ONTHMANILHOTO YIJIa 33 4ac cocTaBHT 4,95°.

BeposiTHO, TIIOTHOCTH  OPSIMOM  COJIHEYHOW  paavallid, MaJarollei
NEPHEHIUKYJISIPHO K MOBEPXHOCTH Ha YPOBHE MOPS MOXKHO paccMaTpuBaTh Kak
COJIHEUHYIO MOCTOSIHHYIO J.2. B stom Cllydyae M3MEHEHHE TUIOTHOCTH COJHEYHOM
paaManyd B COJHEYHBIM MOJJEHh C HU3MEHEHHUEM IIMPOThI MECTHOCTH ¢ U
ckioHeHus ConHia o OyJeT OMUCHIBATHCSI COOTHOIIIEHUEM

Ja(@-0) =1 Z cos(¢-9). (3)



0
Jlns onpeneienys J, MCIOab3yeM JaHHbBIE O IUIOTHOCTH HPSIMOM COJIHEYHOM

paauaIiy B COJHEYHBIN MOJIICHD IPU 0€30071a4HOM HeOe B MIOJIE, PUBEICHHBIC B
[3]. OTM naHHBIE HY)KHO paccMarpuBaTh Kak CpEIHHWE 3HAYEHHS IUIOTHOCTH
COJIHEYHOW pajMaliy B TEUEHUH OJIHOTO Yaca B MHTEpBaje MPHUBEICHHBIX YaCOB
CyTOK a0 mnonyaHs: 5-6,6-7,7-8,8-9,9-10,10-11,11-12 wu mnostomy oOHH
COOTBETCTBYIOT CPEIHEMY a3UMYTAJIbHOMY YIIy ® B JIAHHOM HHTEpBAaJE YacoB:
97,50, 82,50, 67,50, 52,50, 37,50, 22,50 , 7,50. 3Ha4yeHUs MIOTHOCTHU COJIHEUHOM
paaualy B COJTHEUHbIN NoAeHb (124.) HalyTCs MO COOTHOIICHHUIO

. J,(11-12)
e )
cos7.5-cos(¢-0)

rae ckinonenne Connua 6=21,18 omnpeneseHo 1Mo MopsiAKOBOMY HOMEPY JHS
n=198 (17 utons).

o
B Ta6JII/IHC | MNPUBCACHHBIC 3HAYCHUA < 5, , PACCHUTAHHBIC 110 COOTHOIICHUIO

(4) mo nanubIM [3].
Cpenneapudmerndeckass BelnHurHA paBHa </, » =831,91B1/M° Mpu CpeHEM

KBaJPaTUYHOM OTKJIOHEHUHU, PaBHOM 0=+11,8Bt/M>, uto cocrasmser 1,4%
OTHOCHUTEJIBHOTO KBaJpaTUYHOTO OTKJIOHEHUs. JlaHHBIE, NIPUBEICHHBIC B [2], HE
KCIOJIb30BaHbI B CBSI3U C TEM, UTO B CPEHEM OHM OTJIMYAIOTCS OT JaHbIX B [3] Ha
5,9% u He umeror makcumyma BOu3u P-0=0 (Boyn=0).

B Ttabnune 1 Takke mpuBENEHBI JIaHHBIC IIJIOTHOCTH MPSMOW COJIHEUHOM

p
paauanuu B uHTepBase yacoB (11-12) J, (11-12), paccuutanHbie MO
COOTHOILIEHUIO (4) 1O ONpeneNeHHOM TIUJIOTHOCTH NPSIMOM  COJIHEUHOM

J, =831,91Bt/™’. Kak BumHO u3 IIPUBEACHHBIX JaHHBIX, B IpeAciax CpeaHero

p
KBaAPaTUIHOI'O OTKJIOHCHHUA OIIPCACICHUA J n XOpOHIIO COBIIAJAOT C AAHHBIMH

MpUBEJICHHBIMUA B [3]. B cpeiHEM OTKJIOHEHUE PACUYUTAHHBIX JAHHBIX OT JaHHBIX
NpUBEACHHBIX B [2], cocTaBuseT 57,06 Br/M%, a OT JaHHBIX, MPUBEACHHBIX B [3]
COCTaBIAIOT £8 Br/M’.

AHaJIN3 TaHHBIX TUIOTHOCTH PACCEIHOTO U3JIYYEHUS B COJIHEUHBIN MOJIEHbD,
MPUBEJICHHBIA B [2,3], MOKAa3bIBAET, YTO OHU COMIACYIOTCA APYTr C APYIOM, MpHU
stoM B mpegenax @ ot 0°mo 58” BKIIOUUTENBHO OIS PACCESHOTO M3IYYCHHS OT
PSMOTO M3JTydeHus cocTaBiser 17,7%, a B npenenax ¢ ot 60’10 68" - 14,8%.
dusndeckasi CyIHOCTb TAKOTO SIBJICHUS TPYAHO OOBICHUMA, €CIIM MPEINOJI0KHUTH,
YTO paccessHHOE M3Jy4yEHHWE Ha MOBEpPXHOCTU 3emiH sBisieTcss Aud¢y3HbiM. B

p
TaGure | MpUBEIEHB PACCUMTAHHBIE MIOTHOCTH PACCETHHOTO M3nmydeHns J,, a
TaK)Ke 3HAYEHUs IIJIOTHOCTU PACCESIHHOIO W3JIy4€HHMs, NpuBeleHHble B [2,3] J,



[2,3]. B KkadecTBe IUIOTHOCTHM MPSAMOIO HW3JIyYEHHUS [PUHATHl 3HAYEHUS

. P
paccunMTaHHOM moTHOCTH H3nydenus J, (11-12).

Tabnuna 1 - Conneunas paauauus (npsmas J,, paccessHHas J,), IOCTynaromast Ipy
0e300J1a4HOM HeOe B pacueTHBIN JIeHb B MOJe Mpu O0e3001auHoM Hebe, BT/m

° _ _ 0]

o |0 gai " 5.13]12) o | TPary | w23 | J o
1 0 -23.12 826 758.5 148 134
2 4 -19.12 842 779,2 148 138
3 8 -15.12 856 796,2 149 141
4 12 -11.12 865 809,3 149 143
5 16 -7.12 872 818,4 151 145
6 20 -3.12 877 823,5 151 146
7 24 0.88 878 824,6 151 146
8 28 4.88 878 821,8 151 145
9 32 8.88 878 814,9 151 144
10 36 12.88 849 804,0 151 142
11 38 14.88 802 837,00 797.1 140 141
12 40 16.88 788 830,.60 789.2 140 140
13 42 18.88 775 826,13 780.,4 140 138
14 44 20.88 761 821,52 770,6 133 136
15 46 22.88 747 817,79 759.,8 133 134
16 48 24.88 733 814,96 748.2 133 132
17 50 26.88 726 820,96 735,6 133 130
18 52 28.88 719 828,21 7222 133 128
19 54 30.88 712 836,76 707,8 126 125
20 56 32.88 691 829,91 692.6 126 123
21 58 34.88 670 823,77 676.,6 126 120
22 60 36.88 663 836,01 659.7 105 98
23 62 38.88 649 840,09 642.0 91 95
24 64 40.88 628 837,76 623.,6 91 92
25 66 42 .88 614 845,13 604.4 91 89
26 68 44.88 607 864,03 584.4 91 86

B comxeunsii momaens 17 wmions Ha mmpote MectHoctH (¢=21,2° oynet
HAOMIOJAThCsl ~ MaKCHMasibHas  IUIOTHOCTh  COJIHEYHOW — pajualud  Ha
TOPU30HTAJIbHYIO MOBEPXHOCTh, MMOCKOJBKY TOPU30HTAIbHAS MOBEPXHOCTH OyIeT
COBIAJATh C IJIOCKOCTHK) ONTHUMAJIBHOIO YIJIa HAKIOHA KOJUIEKTOpPA K TOPU30HTY
(9-6=0).

Vicrions3ys jmanuble, npuseneHusie B [3] npu ¢=38" u npu ¢=50", a Taxxe
naHHbIe TIpHBeaeHHbIe B [2] mpu ¢=20° pacunTaHb! 3HAYCHHS [IOTHOCTH MPSIMOTO
COJIHEYHOTO M3IYyYEHHUS B 3aBUCMMOCTH OT YacoBOI0 (a3UMYTaJILHOIO)



nepemenienus Conxua. [Ipu pacuerax npuHATO, 4TO YacoBoMy MHTepBaiy (11-12)
. 0

COOTBETCTBYET 4acoBoM yron 7,5° u T.a. 3HaueHue J, , OIpenerneHsl Mo

COOTHOLIEHUIO

g _J,(11-12) )
cos7.5
Pe3ynbrarel pacueToB pUBEAEHBI B TAONHLIE 2.
Tabnuua 2 - 3aBUCUMOCTh IPSAMOI COTHEYHON paguallii Ha TOPU3OHTAIBHYIO
TIOBEPXHOCTH NPH Ge300/1a4HOM Hebe B MIOJe OT 4acOBOTrO yria ®, Br/m’
®, 9acsbl 5-6 | 6-7 7-8 8 -9 9-10 10-11 11-12 12
o, rpanycel | 97,5 | 82,5 | 67,5 52,5 37,5 22,5 7.5 0
9=20"
o [2] 23 170 347 531 721 835 877
JhoCOS ® 0 115 338 539 702 818 877 885
=38’
Jno [3] 49 161 328 516 635 754 802
JhoCOS ® 0 106 310 492 642 747 802 808.9
0=50°
Jno [3] 105 | 216 | 364 495 586 669 726
Jno COS @ 0 96 280 446 581 676 726 732

Kakx BUIHO W3 TPUBEJACHHBIX JAHHBIX C MAaKCUMaJIbHbIM OTHOCHUTEIbHBIM
OTKJIOHEHHEM, HE MPEBbIIAIOINUM 2,6%, 4aCOBOE€ M3MEHECHHUE IIJIOTHOCTU MPSIMOM
conHeunoi pagmarmu npu ¢=20,0° moguMHSIETCS 3aKOHY KOCHHYCa B IIpeieax
n3MmeHenusa 0<10<67,5

Jho=JTnoCOS ® (6)

rae J,, — INIOTHOCTh MPSMOW COMHEYHOW paguanuu npu o=0.

C yBennuyeHHWEM IIMPOTBI MECTHOCTH () WHTEPBAJ YacoBOIO yIia , IIE
BBITIOJIHAETCSI COOTHOIIEHUE (6), yMeHbIaeTcsi. YacoBomy yriny 90° COOTBETCTBYET
6 4acoB 710 MOMYIHA, & UHTEPBATY YacoB J0 MONYAHS (5-6) COOTBETCTBYET 4acOBOM
yron 97,5°. TTostoMy TpyqHO OOBACHUTH daHHBIE, NpHUBEICHHbIE B [2,3], Tae
IJIOTHOCTB MIPSIMOTO M3JIyYEHUS B 3TOM MHTEPBAJIE YacOB HE PaBHA HYIIIO.

[Ipyu aBrOMarvyeckoM MONJEPKAHMM ONTHUMAJIbHOIO yIVla  HAaKJIOHA
KOJUIEKTOpa K TOpPU30HTY @-0=0 W mpH aBTOMATUYECKOM CIIEKEHUU 32
azuMyTajgbHbIM nepemelnienneM ConHua ®=0 cieayer 0XuaaTh, 4TO IUIOTHOCTHU
MPSMOTO M PACCESTHHOTO U3Ty4YeHus Mpu 0e30071a4HOM HeOe B Mpeenax CBETOBOTO

JHSI OCTAHYTCSl TOCTOSSHHBIMM W PABHBIMU J Z :831,9BT/M2, Jp=147,2BT/M2 B

0 0

npemenax u3MeHeHust wmwHpoThl MectHocTH 0°<@<58°. Ilpum ¢>58° moxHO
2

npeanonokuTsb, 4ro J,=123Bt/mM". Ilpm 5TOoM ycioBHas cymMma HOpPAMOIO H



PACCEsHHOTO M3TydeHus oT 64 1o 184 cocrasut 9983+1476=11459B1/M°, oTCIONA,
HATIPUMEp, BETHYMHA CyMMAPHOIl CONHEYHOI PajMalliy B HioNe Ha mupore =44’
yBenmanutes Ha 47%, a Ha mmpore 0=58" - 58%. D10 mo3BomseT >hHEKTHBHO
HCIIOIB30BATh COMHEUHYIO SHEPrHIO 10 MHpPoThl 68, KpoMe paifoHOB ¢ BHICOKHM
cpenHuM Kodpdunmentom obnayHocTH. [Ipu 3TOM ciemyeT MMeTh B BUIY, UTO
nosicHoe BpeMs 124 He Bcerjia OyJieT COBNaAaTh ¢ COJTHEUHBIM MOJIHEM ®=().

Koaddurnment obgauHOCTH MOXKHO ONpPENeNuTh, Hampumep, mno [2] mo
CyMMapHOW COJIHEYHOW paJualiyl Ha TOPU3OHTAIBHYIO TOBEPXHOCTh TMIPH
JIEUCTBUTEILHBIX YCIOBUAX OOJAYHOCTH, KOTOPHIE MPUBEICHBI NI XapaKTePHBIX
peruonoB OwiBiiero CCCP ([3] [punoxkenue 5).

3ak/oueHue

1. [lokazaHo, 4TO MJIOTHOCTh MPSMON COJHEYHOM pajavalivy, Najaroias Ha
MOBEPXHOCTh, MEPHEHAUKYISIPHYIO COJHEUHBIM Jy4daMm Mpu Oe3o01ayHOM HeOe,

o
2
€CTh BeJMYMHA TOCTOSIHHAas WU paBHa J ,, =831,91B1/M" m oHa He 3aBUCHUT OT

IITUPOTHI MECTHOCTH (.

2. VI3meHeHure MI0THOCTU NMPSMOM COJIHEYHOU pajualiii Ha TOPU30HTATBHYIO
MOBEPXHOCTH IpHU Oe3007auHOM HeOe B utojie B mHTepBasie yacoB (11-12) xoporo
OTIMCBIBACTCSI COOTHOIIICHUEM (4).

3. IIOTHOCTh pacCesHHOW COJHEYHOM pajualliy B COJHEYHBIM MOJIIEHb Ha
TOPU30HTAIBHYIO MIOBEPXHOCTH MpU 0e3001auHoM Hebe B utonie coctanisieT 0,177
IUIOTHOCTH MPSMOTO M3/Iyd4eHHs 10 MHpoThl MectHOCTH <58’ 1 0,148 miotHOCTH
MPSIMOTO U3TYYeHHS ISl pernoHoB ¢>58" .
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BYJITCBI3 ACTIAH KE3IH/IE KOJJEHEH BETKE TYCETIH,
KYH PATUANMSICBIHBIH O3TEPIC 3AH/IBLIBIKTAPEI

M. W. Mak, T. M. Em

ATnmaThl SHEpreTUKa *KoHe OalaHbIC YHUBEPCUTUTETI, AJIMATHI K.

Anparna. KyH coyneciHe NepHeHIUKYJsp ThIFbI3JIBIKKA OYJITCHI3 aclaH Ke3iHae
Typa KYyH COyJecl ThIFbI3JbIFbIHBIH IIaMachl aliMaK €HAITHEH TOYyesl €MeC, TYpPaKThl
xoHe 831,9 BT/M® TeHuiri, KYHHIH a3MMyT OYpBINIBI GOMBIHIIA OPBIH AYBICTHIPYBIHBIH
CaraTThIK KOHE aliMaK €HAITHEeH TOYEJIUIIKTEr], 1€ allbIHBIH OYJITCHI3 aclaH Ke31H/e
KeJIICHEH OeTKe Typa jKOHE CEHIITUINeH KYH PaJualusiChl ThIFbI3/IbIFbIHBIH HOPMATUBTIK
MOJIMETTEpPIH Tajijay HETri3iHAe KepceTUIreH. by IamaHblH opTamia KBaJpaTThIK
aybITkybl £ 11,8 Br/m*(1,4%) Kypaiiasl. AfiMak eHiriHeH ToyelnmimikTeri, GYITCHI3
acraH Ke3iHJie KeJJIeHeH OeTKe Typa >KoHe CEeMUITUINeH KYH pajualMsIChiH aHbIKTaYAbIH
KapanaiblM KaTbIHAChl AaHBIKTAJI/IbI.

Tipek ce3gep: OyITChI3 acmaH Ke3lHAErl Typa KoHE CEeHUITUINeH KYH
paIuanUsACHIHBIH THIFBI3ABIFBI, aiMaK eH/iri, KyHHiH acnaH OONBIMEH CaraTThIK OPBIH
aybICTBIPYBI )KOHE OYPBUTYHI.

VARIATION REGULARITIES OF SOLAR RADIATION INCOMING ON THE
HORIZONTAL GROUND SURFACE IN CONDITIONS OF CLEAR SKY

M. I. Pak, T. M. Em

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. According to the analysis of normative data of direct and diffuse solar
radiation density incoming on the ground surface in July in conditions of clear sky and
with latitude and Sun azimuth travel’s hour angle dependence it was shown that in
conditions of clear sky the direct solar radiation density incoming on the ground surface,
which is transversely to san rays, is constant and equal 831.9 W/m” independent from the
latitude. The mean square deviation of this value is equal + 11.8 W/m® (1.4%). Simple
correlations were found that are to determine the direct and diffuse solar radiation density
incoming on the ground surface in conditions of clear sky depending on the latitude.

Key words: direct and diffuse solar radiation density in conditions of clear sky,
latitude, Sun’s declination and hour movement on the firmament.
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VIEKTPOSHEPI'ETUHKA H DJIEKTPOTEXHOJIOT'HA

YK 621.314.316

O KOMITEHCALIMA PEAKTUBHOI MOIITHOCTH
B TOPOJICKHNX PACTIPEJAEJMTEJBLHBIX CETSIX

C. E. Coxouos, U. C. Cokosi0Ba

AJMaTUHCKUI YHUBEPCUTET SHEPTETUKH U CBSI3H, I'. AJIMaThI

AHHoTanus. [IpuBeieHbI JaHHBIE 10 AHATU3Y MEPOIPUITUN IO CHUKEHHIO OTEPh
B DJIEKTPUUYECKUX CETAX ropoJickoro tuna. I[lokazaHo, 4TO OCHOBHBIM MEPOINPHUSITHEM 10
CHI)KEHHMIO TIOTEPh AJIEKTPOIHEPIUU SIBISETCS KOMIIEHCALUsl PEAKTUBHON MOILIHOCTH,
KOTOpas MOKa HE HAaXOAMWT IIUPOKOro mnpumeHeHus. [lokazaHo, 4To KoMmMmIeHcauus
PEaKTHMBHOM MOIIHOCTH SIBJISIETCS CUCTEMHOM MHOTIOYpPOBHEBOW 3ajaded, NpudeMm
Hanboyiee peanbHBIM SIBISETCS YpOBEeHb KommeHncanuu Ha mmHax TI1 6-10/0,4 kB ¢
BBIOOPOM MOIIHOCTH HEPETYJIHNPYEMbIX KOHJEHCATOPHBIX OaTapel M0 MUHUMAaIbHOMY
JIETHEMY 3HAUEHUIO PEaKTUBHOM MOIIHOCTH.

KiroueBble  cioBa:  KOMIIEHCAlMsl ~ PEAaKTUBHOW  MOILHOCTH,  IOTEpU
AJIEKTPO’HEPTUH, YPOBEHb KOMIIEHCALIUH, KOHJEHCATOPHbIE OaTapen, CPOK OKYaEMOCTH.

[IpoOnema CHIKEHHS MOTEPh SHEPTHH B IEKTPUUECKUX CETAX BCEX KJIACCOB
HarpspkeHus: Obuia, ecTh U OyAeT OJHOM M3 OCHOBHBIX NpPOOJIEM Tepenayud u
pacnpeziesieHus dJIEKTPOIHEPTUH, TOCKOJIBbKY onpeaenseT 3(h(PpeKTUBHOCTh pabOThI
0000 CETEBOrO MPEATNPUATHS.

B Hacrosiniee Bpemsi MOYTH MOBCEMECTHO HAOMIOAAETCS POCT a0CONIOTHBIX U
OTHOCUTEJIbHBIX oTeph AIEKTPOIHEPTUN. OTHOCHUTENbHBIE noTepu
ANIEKTPOSHEPTUH B DJIEKTPUUECKUX CETAX OOJIBIIMHCTBA CTpPaH CYUTAIOTCA
YIOBJIETBOPUTENBHBIMU, €CJIM OHM HE MpeBbIIatoT 4-5%. [lotepu anekTposnepruu
Ha ypoBHE 10% MOXHO CUMTATh MAKCUMAJIbHO JOMYCTHUMBIMU C TOUYKH 3PEHUS
bu3MKH epeauu MEKTPOIHEPTUH TIO CETSIM.

Bonbiiasi 4yacth 93TUX TOTEPh OTHOCHUTCS K TEXHUYECKUM TMOTEPSM,
0OyCJIOBJIEHHBIM MPOTEKAaHUEM TOKa MO MPOBOAAM U 0OMOTKaM TpaHC(HOPMATOPOB
U TIpolieccaMy MepeMarHuyrBaHus B TpaHCchOpMaTopax U JIEKTPOIBUTATENAX.

CyllleCTBEHHYIO 1010 TeXHUYECKUX Imotepb, 10 40 — 60%, cocTaBisioT
MoTepu OT Tepefauyd PEaKTUBHOW MOIIHOCTH, OOJbIlIasg dYacTh KOTOPBIX
npuxXoAuTCs Ha pacnpenenutenbHbie cetu 6-10/0,4 kB, uro o00ycnoBieHo
ne(UIHUTOM PEaKTUBHON MOIIIHOCTH B y3J1aX Harpy3okK.

MeponpusiTdsi 10 CHMXXEHHUIO MOTEPh M3BECTHBI YK€ MOouYTH cTO JieT. OHu
O5aronoydyHo KO4yloT U3 yueOHHKa B yueOHUK, U3 MOHOrpaduu B MoHOTpaduio,
U3 CTaThU B CTAaThI0 M W3 JIMCCEPTALMU B AMCCEPTAIMIO B pa3iuyHOW (opme u
LBETAX, M MOAPA3ACIAIOTCS HA  TEXHUYECKHE, OpPraHU3alUOHHBIE U
COBEPILIEHCTBOBAHUE CUCTEM PACUETHOTO M TEXHUYECKOTO yUeTa AIEKTPOIHEPTHH.
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TunoBoii mepeyeHp 3TUX MEPONPUATHI MTpeACTaBIeH B [1,2].

AHaIu3 3TUX MEPONPUATHH, MPUBEICHHBIN B [2], MOKa3bIBAET, YTO OCHOBHOM
3G (}EKT B CHUKEHUU TEXHUYECKUX MOTEPh IJIEKTPOIHEPTUN MOKET OBITh MOTYUYEH
34 CUET TEXHHYECKOTO IMEPEBOOPYKEHUS, PEKOHCTPYKIMH, MOBBIIICHUS
MPOMYCKHOM CIOCOOHOCTH M HAAEKHOCTH pabOThl 3JIEKTPUUYECKUX CETEH,
cOQJIaHCUPOBAHHOCTH WX PEXHMOB, T.€. 32 CYET BHEJIPEHUS KalUTaIO0EMKHUX
MeponpuaTuid. C 3TUM MOXHO M COTJIAIIAThCA U HE COTJIalIaThCs, HO SICHO OJIHO:
ATU MEPONPHUSITUS HE TOJbKO KalUTaTIOEMKH, HO W JIOCTAaTOYHO CIIOKHBI JIJIs
OBICTPON peayin3alliil W BHEIPEHUs, BEChbMa JOJTOCPOYHBI U B OCHOBHOM
npeaHa3HavYeHsbl 17151 anekTpuueckux ceteit 110 kB u Boiie.

OTMeuarTCs U MNPUOPUTETHBIE MEPONPUSATUSA MO CHIKEHUIO TEXHUYECKUX
NOTEPb BJEKTPOIHEPIUU B PACHPEIEIUTENBHBIX dIeKTpHueckux cersx 0,4-35 kB,
K KOTOPBIM OTHECEHBI: UcoJib30BaHue 10 kB B kauecTBe OCHOBHOI'O HAIPSKEHUS
pacupeaeuTeNbHOM CEeTHU; YBEIWYECHUE JOJM CeTeil ¢ HampsbkenueM 35 kB;
cokpaieHue paauyca jerctBus u crpoutenbctBo BJI (0,4 kB) B Tpexdaznom
UCIIOJIHEHUH TI0 BCEW JIJIMHE; MPUMEHEHHUE CAMOHECYIIMX H30JIMPOBAHHBIX H
3alIMIIEeHHBIX TpoBoAoB i BJI nHanpstbkennem 0,4-10 kB; wucnons3oBanue
MaKCUMAaJIbHOTO JOMYCTUMOTO CEYEHHUsS MPOBOJA B DJIEKTPUUYECKUX CETAX
HanpspkeHuem 0,4-10 kB ¢ menbro agantanuu MX MPOMYCKHOW CIIOCOOHOCTH K
pOCTY Harpy3ok B TEYEHHE BCEro CpoKa CIy:KObl; pa3paboTka M BHEApPEHHE
HOBOro, 0Oojiee  IKOHOMHUYHOI'O  3JEKTPOOOOPYIOBAaHMS, B  YaCTHOCTH,
pacmpeienuTeIbHbIX TpaHC(OPMATOPOB C YMEHBIICHHBIMH AKTHBHBIMH U
PEaKTUBHBIMU  MOTEPSIMU  XOJIOCTOTO  XOJa; I[PUMEHEHUE  CTOJOOBBIX
TpanchopmaropoB  Mamoit  momHOCcTH  (6-10/0,4 kB)  nmus cokpameHus
MPOTSHKEHHOCTU ceTeil HanpsbkeHueM 0,4 kB v moTeph 3JEKTPOSHEPIUU B HUX;
IIMPOKOE  UCIOJb30BAHUE  YCTPOMCTB  ABTOMATHYECKOTO  PEryJIHpOBaHUS
HaIpsHDKEHUsT TMOJ Harpy3Kou, BOJBTOJ00aBOYHBIX TPAaHCPOPMATOPOB, CPEACTB
MECTHOTO  PEryJupOBaHUsl  HANpsDKEHWS  JUIsl  TOBBINIEHUS ~ KadecTBa
ANEKTPOIHEPTUM M CHW)KEHHUS €€ TMOTephb; KOMIUIEKCHAs aBTOMAaTU3aLMs U
TeJIeMEeXaHu3alus DJIEKTPUUECKUX CeTe, NPUMEHEHWE KOMMYTalMOHHBIX
anmnapatoB HOBOTO TOKOJIEHMSI, CPEJICTB JAMCTAHIIMOHHOIO OIPEACIIEHUS MECT
NOBPEXKJIEHUA B DJEKTPUYECKHX CETAX JJIA COKpAlleHUs JUIMTEIbHOCTH
HEONTHUMAJIBHBIX PEMOHTHBIX U  TIOCJICaBAPUUHBIX PEKUMOB, IIOMCKA U
JUKBUJALUA aBapUi; MOBBIIICHUE JOCTOBEPHOCTH MU3MEPEHUN B DJIEKTPUUYECKUX
CeTSIX Ha OCHOBE WCIOJIb30BAHMS HOBBIX WH(GOPMAIIMOHHBIX TEXHOJOTHUH,
aBTOMAaTHU3alNKA 00pabOTKHU TeIeMEeTpUUIECKON HHMOPMAIIH U JIp.

HerpynHno 3ameTuTh, 4TO W 3TH MEPONPHUATUS TPeOYIOT CYIIECTBEHHBIX
KalUTAJIOBJIO)KEHUA W MOTYT OBITh  pealu30BaHbl JMOO TPU HOBOM
IPOEKTUPOBAHUH, JINOO B MPOLIECCE MOJICPHU3AIIIH.

Tam e yka3aHo, 4TO Ha OJIMDKAMIIYIO M y/IaJ€HHYIO EPCIEKTUBY OCTaHYTCS
aKTyaJbHBIMU ONTHUMU3AIUS PEKUMOB JJICKTPUUYECKUX CETEH IO aKTUBHOM M
PEaKTUBHOW MOIIHOCTH, PETryJUPOBAHUE HAMPSHKCHUS B CETIX, ONTUMU3AIUS
3arpy3Kd TpaHC(OPMATOPOB, BHITIOJIHEHHE PAOOT MO HAMPSHKEHUEM M T. I. U YTO
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HEOOXOMMO COPMYIUPOBATH HOBBIE IMOAXOABI K BBIOOPY MEPONPUATUN 10
CHIKEHHMIO TEXHUYECKUX MOTEPb.

B ucrounuke [3] npuenen onwiT padotel OAO «MocaHepro» Mo CHHKEHHUIO
MOTEPh DJHEPTrMU B DIEKTPUYECKUX CETSAX, T[IE OCHOBHBIMH HAIPABICHUSIMU
NEATEIIBHOCTH OINPEIEIIEHBI:

- OPraHU3alMOHHOE U METOANYECKOE 00ECIICUCHHE;

- COBEpILIECHCTBOBAHME IJIAHUPOBAHUSI OATaHCOB U MOTEPb DJIEKTPOIHEPTUU
IO 3JIEKTPUYECKUM ceTsM U B 1esioM 1o OAO «MocaHeproy;

- pa3paboTKa W BHEAPEHHE Ha BCeX (QuiInMaigax THUIOBBIX MPOTpamMM IO
CHWKEHUIO MTOTEPH JIEKTPOIHEPTUU B MIEKTPHUUECKUX CETAX;

- pa3paboTKa M BHEApPEHHE CHELHMATBHOW CHCTEMbl CTHUMYJIMPOBAHHS 3a
CHW)KEHHUE YPOBHS NOTEPH AIEKTPOIHEPTHH B CETSIX;

- pa3paboTka IJis AJIEKTPOCETEBBIX (PHIMATIOB M OTACICHHM DHEprocObITa
OU3HEC-TIIAHOB MO CHUYKEHUIO MOTEPh ANEKTPOIHEPTUH B CETIX, BKIIOYAIOIIUX BCE
HaIIpaBJICHUS AEATEIbHOCTHU [0 CHUKEHUIO TTOTEPD;

- TIOBBIIIEHHE OTBETCTBEHHOCTH TIEPBBIX PYKOBOAMTENEH  (PUIHATIOB
(a5IeKTpoceTel, AIEKTPOCTaHIIMM, OHeprocObITa) 3a pe3yabTaThl pabOT o
CHUKEHUIO MOTEPb.

B cooTBeTcTBUU € ’TUMU HaNPaBICHUSIMHU IPOBEIEH KOMILIEKC padoT:

- pa3paboTaHbl, YTBEPKJIEHbI U JOBEJIEHBI JI0 3JEKTPOCETEBBIX (PUIMAIIOB U
OTJeNeHU OHeprocObITa HOPMATHUBHbIE 3HAYEHHS] IMOTEPh OIJICKTPUUECKOMN
SHEPIHUY;

- OPTaHU30BaHO ONEPATUBHOE B3aUMOJIEHCTBUE IIEKTPOCETEBBIX (HUIHATIOB U
OTJeNeHU DHeprocObITa IO pacyeTy W aHajiu3y MOTepb, OMPEIEICHUIO
COCTaBJISIFOLIUX CETEBBIX OATAHCOB AJIEKTPOIHEPTHH;

- pa3paboTaHbl U YTBEPXKICHBI CXEMbl Yy4eTa JJIEKTPOIHEPIUU IO
ANEKTPOCTAHLIUSM U 3JIEKTPOCETEBBIM (UIIHAlIaM, COJAEPKAIUE MPEJIOKEHUS 110
Pa3BUTHIO CPEJICTB YUETa;

- pa3paboTaHbl MPOrpamMMbl OCHAIIEHUS HEJOCTAIOMIMMHU NpUOOpaMu ydeTa
ANIEKTPOIHEPIUHM U MPOMU3BE/ICHA 3aMeHa NMpUOOPOB C KJIACCOM TOYHOCTU 2,5 Ha
Kiacc ToyHocTH 2,0; mpoBoauTcsa paboTa MO YCTAaHOBKE Y MPOMBIIIJIEHHBIX
notpedureneit ACKYJ;

- TIPOBOJUTCSl MHBEHTAapU3alUs MOAKII0UeHU notpedurenei k cetam OAO
«Mocoanepro», u co3gaercd eauHas 0a3a JaHHBIX IO Y4YeTy NPUCOECTUHEHUI
MOTpeOuTENeH, a TAKXKE TMPOBOSATCS PEHJIBI TTO BRISBICHUIO XUIIICHUN 1 HEJIOy4YeTa
AIIEKTPOIHEPIHH B CETSIX;

- BHEJPSIIOTCSI IPOrpaMMBbl 110 pacueTy TEXHUYECKUX IMOTephb, pazpaboTka u
BHEJIPEHUE JIOKYMEHTOB (MHCTPYKUMH, METOIMK), ONPENEISIOIINX MPOBEACHUE
paboT 1O  BBIIBICHHUIO  XUIIEHUM  3JIEKTPOdHEPTUH,  0OCIETOBaHUIO
MU3MEPUTENLHOTO KOMILIEKCA.

B pesymprare mno wroram 2001 roma mnoTepu AIEKTPOIHEPIHMU B
anekTpuyeckux cersix OAO «Mocauepro» cHmkeHbl Ha 3,07% Mo OTHOIIEHUIO K
AHAJIOTUYHOMY TE€PUOJly MPONIUIOro rojaa, B nepBoM noiyroauu 2002 roma — Ha
8,05%. LlenecooOpa3HOCTh U HEOOXOAMMOCTb 3THX MEPONPUSTHI HE BbI3HIBAET
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COMHEHHMs, OJHAKO IPAKTUYECKHM BCE OHU OTHOCATCA K OpPraHU3alMOHHBIM
MEPOIPUATHUSM.

Kpome storo, 3ameHa mpuOOpOB ydeTa U CUCTEMbI KOHTPOJISI U U3MEPEHUH,
KaK U BOOOIIE MEPONPUSITHS MO COBEPIICHCTBOBAHUIO PACUETOB U y4yeTa MOTEPh
(pucyHok 1), He SBISIIOTCA METOJaMHU CHW)KEHHS IOTEPb, a TOJBKO MJaloT
BO3MOYKHOCTh UX YTOUHEHHUS (€CJIM He MPUHUMATh BO BHUMaHUE, YTO CaMu 1o cebe
npuOOPHI yueTa U U3MEPUTEINbHBIE TPaHC(HOPMATOPHI UMEIOT MTOTEPH).

B 3TuxX 1 MHOTHX aHAJIOTHMYHBIX paboTax MPaKTHUYECKH HE paccMaTpUBAIOTCS
MEpPONPUATHS PEKUMHOIO XapaKTepa, U B YACTHOCTH, KOMIIEHCALIUSI PEAKTUBHOM
MOITHOCTH B pacnpeaenuTenbHbix ceTsax 6-10-0,4 kB, a Tobko ynoMuHaeTcsi, 4To
HAa OmDKalWllyl0 ¥ yAAJEHHYIO TMEepCIEeKTHBY ONTUMHU3ALUS  PEKUMOB
AIEKTPUYECKUX CETEN MO PEAKTUBHOM MOIIHOCTH OCTAETCS aKTyalbHOU 3aJa4uel U
SBJISIETCS. OCHOBHBIM TE€XHUYECKUM MEPONPUITHEM IO CHHKEHHUIO IOTEPb, YTO
obecrnieunBaeTcs MpuMeHeHreM OaTtapeit ctaTnueckux koHaeHcaTopoB (bCK).

B cBs3u ¢ kecTKUMHU TpeOOBaHUSAMHM CO CTOPOHBI HHEProCHAOKAIOIIMX
OpraHu3alMii MO  TOBBILEHUIO  KOA(DPUIMEHTA  MOIIHOCTH,  CHUCTEMBbI
ANEKTPOCHAOKEHUSI MPOMBIIUICHHBIX MNPEANPUSATUN, B TOM WM HWHOW CTENEHH,
OKa3aJIUCh OCHAIEHHBIMU KOHJEHCATOPHbIMU OaTapesMu. B KoMMyHalIbHO-
OBITOBBIX M CEJIbCKOXO3SIMCTBEHHBIX PACHpPENeIUTENbHBIX CETAX ONTUMHU3ALIMS
NOTepb SHEPrMM M OO0ECleYEeHUEe HOPMHUPYEMBIX YpPOBHEW HANpsOKEHUS Yy
NOTpeOUTENeH SABIAETCS IPEPOTATUBONM CaMUX YHEPTOCHAOKAIOIINX OPTaHU3aAIUH,
KOTOpBIE MO pPsiy OOBEKTUBHBIX U CYOBEKTHBHBIX HPUYMH HE CTPEMATCA K
IpUOOPETEHUIO KOH/IEHCATOPHBIX OaTapeil.

[TpyurHAMM TAKOTO MOJIOKEHUS SIBISIIOTCS HEXKEJIAHHE BKJIAJIbIBATh CPEJICTBA
B MEPOIPUSTUS, HE MPUHOCSILINE OBICTPOI MPUOBLIN, U CIOKHOCTH, CBSI3aHHBIE C
pEryJMpOBaHUEM MOIIHOCTH KOHJEHCATOPHBIX Oarapeil, HECMOTpsl Ha TO, YTO
MHOTOJIETHUM OMBIT UX DKCILTyaTalliH B CETAX BCEX KIJIACCOB HANPSIKEHUHN MMOKa3AJI
UX BBICOKYIO HAJEKHOCTb, Majblii MPOLIEHT OTOPAKOBKM M TEXHHUKO-
AKOHOMUYECKYIO 3 (HEKTUBHOCTD.

OKOHOMHUYECKHM OIPABJAHHOW cuMTaeTcsi ycraHoBka He MeHee 0,5 kBAp
MOIIIHOCTH KOHJEHCAaTOpHbIX OaTapeil Ha 1 KBT yCTaHOBIEHHONW MOIIHOCTH
JJIEKTPUYECKUX CTaHUMW. B psge cTpaH CTENeHb KOMIEHCAMM PEaKTUBHOU
MOITHOCTH cocTaBisieT He MeHee 0.6 KkBAp Ha 1 kBT, a B OTAEIBHBIX KOMIAHUAX
CIIA u Anonun naxe 1 kBAp Ha 1 kBT ycTaHOBIEHHON MOIIHOCTH.

B CHIA mumpokoe HUCIONb30BaHWE KOHACHCATOPHBIX OaTapeil MpuBEIo K
W3MEHEHHUIO B3rJIA/la Ha MpoOJeMy peryJlupOBaHUS HAIPSIKEHUS, a UMEHHO, K
orpaHu4eHuio motpebHoctu B ycrpoiictBax PIIH, B mpoTtuBOoBeCc MHEHHIO O
npubamxenun ycrpoiictB PITH k morpedurerto.

B ctpanax CHI', B ToM uucie u B KazaxcraHe, cTenieHb KOMIICHCAIIMU HE
npessbimaet 0,16 kBAp Ha 1 kBT, 4T0 B OCHOBHOM OTHOCHUTCSI K TTPOMBIIUIEHHBIM
OPEeANpUATUSIM, B CBSI3M C JKECTKUMU TpeOOBAaHUAMH MO IOBBIIICHUIO
Kod(pulieHTa MOIIMHOCTH CO CTOPOHBI HSHEProcHAOXKAIOUIUX OpraHU3aIui.
[ToaTOMy cucTeMbl 3JEKTPOCHAOKEHUS TPOMBIIIIEHHBIX TPEANPUATUN, B TOW WM
MHOM CTENeHH, OKa3aIMCh OCHAIEHHBIMU KOHAEHCATOPHBIMU OaTapesMu.
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B nopnasnstomem GonbmIMHCTBE pPaOOT MO KOMIIEHCAIMU PEaKTUBHOM
MOIIHOCTH B PaCOpeAcNIMTENbHBIX CETSIX PAacCMATPUBACTCA, KakK IPaBUIIO,
YCTAaHOBKA HEPEryJIMPYEMbIX KOHJCHCATOPHBIX OaTapel M ONTUMHU3UPYETCS HX
pa3MEIICHUE B y3JIaX CJIOKHOW 3aMKHYTOM CeTH. PacueTel mpoOu3BOIATCA IS
MHUHUMAJIBHOIO ¥ MAaKCUMaJIbHOTO PEKUMOB, C TPOBEPKON COOTBETCTBUS YPOBHEN
HaIpsHKEHUs y OTpeduTesell HOpMUPYEMbIM 3HAUCHUSIM.

B Hacrosimiee Bpemsi pacnpenenutenbHbie cetu 6-10/0,4 kB pabotatoT mo
CXEME JIBYXCTOPOHHETO MHUTAHHUS C PA30MKHYTHIM BbIKItouaTenem ABP, To ectb
dakTuyeckn no paguanbHOl cxeme. I[loaromy 37ech 3amava  KOMIEHCALUU
PEAaKTUBHOM MOIIHOCTH CBSI3aHA TOJIBKO CO CHW)KEHHEM IIOTEPh U IOBBILICHUEM
MPOIYCKHOW CMOCOOHOCTH JIMHUN W TpaHcPopMaTopoB. B mimaHe onTumMuzamuu
pasmeniennss bCK MoXHO paccMmarpuBaTh KaKIbId OTAEIbHBIA Quuep win
Heckoubko ¢uaepos onHoro PII. Hampumep, ecnu Ha onHoM duaepe umeercs 5
TII, To moxHO paccmoTpeTh 3anaay KPM npu pasmeniennn bCK Ha ogHOM, ABYX,
Tpex unu Ha Bcex TII, mpuyem cymmapnass moimHocTh bCK pomkHa OBITH
HeusMeHHoi. [lpencrabisercs 1enecooOpasHbiM pasmenienue bCK Ha kaxaom
TII.

Jnst mpaBusibHOro BbIOOpa THHa M MouHocTH BCK HeoOxommMo umeTh
rpauKy Harpy3Ku MO PeaKTUBHOM MOIIHOCTH WJIM PacUETHbIE 3HAYEHUS JIETHETO
M 3UMHEro MuHuUMyMma. I[Ipu oOTCyTCTBUM TIpaUKOB HArpy3Kd pEaKTUBHON
MOIIIHOCTH B MOJHOM O0BbEMEe (a 3TO CEerojHs UMEHHO TakK), MOKHO MOJyYUTh
HEOOXOMMbIE JaHHBIE PACYETHBIM MyTEM. DTO MOXKHO CHeJaTh 10 METOJUKaM,
UCIIOJIb3YEMbIM IIPU  IPOEKTUPOBAHWHM BHYTPUIAOMOBOW CETH, WIH IyTEM
MCIIOJIb30BaHUs CYIIECTBYIOMINX I'pa(UKOB, MPUBEACHUEM UX K YCIOBHO TUIIOBBIM
Ha OCHOBE aHalIM3a COCTaBa MOJKIIOUEHHBIX MOTpeOuTeNeld M MOCTPOCHUS
rpauKOB B OTHOCUTEIBHBIX 3HAYCHUSIX K HOMUHAIBHOUM MottHocTH TTI.

AHanu3 cyniecTByOUMX rpadukoB, CHATHIX Ui pa3inuunbix TII B paznuyHoe
BpEMsl, U CTPYKTYpPbI Harpy30K ITO3BOJIAET CKa3aTh CIEAYIOLIEE:

-TI0JIHASI KOMITEHCAIUsl PEAKTUBHOM MOLIHOCTH HEBO3MOXKHA;

-11es1iecoo0pa3Ho npumeHenue Heperynupyemoix bCK.

Hcxons w3 ckazanHoro, mnpobirema KPM B pacnpefenurenbHbIX CETsIX
TOPOICKOr0 TUNA JOJDKHA pacCMAaTPUBAThCS KAK MHOTOYPOBHEBAS 3a/1a4a, KaX bl
YPOBEHb KOTOPO UMEET CBOM OCOOCHHOCTH U BO3ZMOXHOCTH.

IlepBblii ypoBeHb — 5TO KOMIUIEKTAIMSI BCEX KOMMYHAJIbHO- OBITOBBIX
noTpeduTeneil 3INEKTPOIHEPrUH  (TEJIIEBU30PBI, XOJIOAWIBHUKHA, KOMIIBIOTEPHI,
My3bIKaJbHbIE  LEHTPBI, JJEKTPOMHCTPYMEHTBI M  JIp.) KOHAEHCAaTOpaMu
COOTBETCTBYIOIIEM MOIIHOCTH YK€ Ha CTaJIMM MX HM3TOTOBJIIEHUS HA 3aBOJAX
U3rOTOBUTENSX. B 3TOM ciydyae mMOSABIAETCS BO3MOXKHOCTh OOECHEUUTh
IIPAKTUYECKOE OTCYTCTBHE IIEPETOKOB  PEAaKTUBHOU MOIITHOCTH B
pacupenenuTeNbHbIX  CEeTSIX, IIOCKOJIbKY OHa  Oyaer  BbIpaOaThIBaThCA
HEIOCPEJICTBEHHO Ha MECTE€ YCTAaHOBKM TOTO WJIM MHOTO NMpUOOpa W HayuHas ¢
MOMEHTA €T0 BKJIIOYEHHS.

Opnako, ka3zajoch  Obl, TPOCTOE  pEHIeHHe  MpeBpaljaeTcs B
OOIIEroCy1IapCTBEHHYIO U MEKTOCYJapCTBEHHYIO 3a/1auy, MOCKOJIbKY HEOOX0IMMO

15



o0ecnevynTh MPOU3BOJICTBO OOJBIIOTO KOJMYECTBA KOHEHCATOPOB pa3HOOOpa3HOM
HOMEHKJIATypbl M, 4YTO CcaMoe€ TIJIaBHOe, o00s3aTh BCEX MPOU3BOAUTEINECH
KOMILJIEKTOBATh CBOIO MPOAYKIIMIO TAKUMH KOHJIEHCATOPAMH.

Bropoii ypoBeHb — ycTaHOBKa OJHO(A3HBIX MaJOMOIIHBIX KOHJEHCATOPOB
Ha OAHY KBapTupy. B sToM ciyyae peub uaer 00 ycTaHOBKE OJHO(DA3HBIX
KOHJIEHCATOPOB, BEIOOP MOIIHOCTH KOTOPBIX SIBJISIETCS HEONPESICHHON 3aaueH,
MOCKOJIbKY Tpa)MKOB Harpy3ku KBapTUp HpakTtuyecku HeT. Kpome sToro, moxer
UMETh MECTO OTCYTCTBHE HArpy3KH KBapTUPBI, YTO TOTPEOYeT OTKIIOUYCHUS
KOHJIEHCATOpa, a, CJIeIOBATEIbHO, MPEINoaracT HAININE KaKOW-IMOO CUCTEMBI
ynpasieHusi. KpoMe Toro, B KBapTUPHBIX IIMTKaX MPAKTUYECKH HET MecTa ISl
ycTaHoOBKH. [103TOMy BO3HHKAET BOMPOC: KTO JOJKEH OIUIaYMBaTh MPHOOpPETEHHE,
YCTaHOBKY U OOCIIy’)KMBaHHME TaKUX KOHJIEHCATOPOB — BIaJeNel] KBapTHPhI WU
POC? Kpome »3TOro BO3HHUKAET BOMPOC O BBHIOOPE MOIITHOCTH KOHJIEHCATOPA.
[TockonbKy mepekoMIeHcalusi He *KelaTellbHa, TO MOIIHOCTh HEPEeryJIupyemMoro
KOHJICHCATOpAa OMNPENCIUTCA BEJIMYMHOW MHUHUMAJIbHOM HOYHOM IOCTOSSHHOM
Harpy3Ku KBapTHUPBI, KOTOpasi HEBEJIMKA U MPAKTUYECKU HE omnpeieneHHa. Tak 4To,
YCTaHOBKa KOHAEHCATOPOB Ha OJHY KBAPTUPY XOTA M BO3MOXKHBIM, HO BEChMa
HEONpEJECJICHHBIM BapyaHT, HECMOTPS Ha TO, YTO MPOU3BOACTBO TaKUX
KOHJIEHCATOPOB YK€ UMEET MECTO.

Tpernii ypoBeHb — yCTaHOBKA KOHJIEHCATOPOB HA OJIMH 3Tax. B 3TOM cityyae
HEO0OXOMMO YYUTHIBATh KOJIMUECTBO (Da3, OIBOJUMBIX HA 3Tax. Eciin Ha Kaxa0u
KBapTHUpE MO/IBEIeHA 01Ha (ha3a, TO ATO CBOJUTCA K miepBomMy dTamny. Eciau Ha onHy
(dazy NoJKIII0YEHO JIBE WM O0Jiee KBapTUP, TO 3TO YK€ JIpyras 3ajaua, MOCKOJIbKY
Harpy3ka Kak-TO yCpeIHSETCH.

YerBepThlii YPOBEHb — 3TO YCTAHOBKA KOHJEHCATOPOB HAa OJWH IMOJBE3I.
Oto 3amava juis TpexdasHOW HArpy3KH, U MUHUMAJIbHAs PEaKTUBHAsT MOIIHOCTh
yBenuuuBaeTcs. Kpome 3TOro, BO3MOXHa YCTaHOBKA JIOMOJHUTENIBHOTO miKada
JUTSl KOH/IEHCATOPOB.

IIaThIid ypoBeHb — 3TO YCTaHOBKa Tpex(a3HbIX KOHJIEHCATOPOB Ha OJIUH
oM. IlpakTuyecku sSTa 3ahada CBOJAUTCA K 3a7a4y€ YETBEPTOTO YPOBHS, HO C
Y4E€TOM CYMMapHOTO YBEJTUUECHUS HATPy3KHU.

IlecToil ypoBeHb — yCTaHOBKA TpeX(a3zHbIX KOHAEHCATOPOB HA OJUH (puaep
0,4 kB wm Ha mmnHax 0,4 kB TII. CinoxxXHOCTh peanu3aluv 3aKJI0YaeTCs B
OTCYTCTBUU KOHKPETHBIX JIAHHBIX

CeabMoii ypoBeHb — YCTaHOBKA KOHIeHcaTOpoB Ha mmHax 10 kB. TII.

BocbMmoii ypoBenb — ycTtaHoBka koHueHcatopoB Ha ¢umepe 10 kB PII u
nanee Ha muHax PII, u muraromux ¢punepax PII.

OdeBuHO, BHIOOP YPOBHS OyAEeT OMpenensTcs HadudueM (aKTUIECKUx
JAHHBIX TI0 HArpy3KaM, JIydille BCEro B BUJE TpaduKoB, KOTOPbIE C MPUMEHEHUEM
COBPEMEHHBIX TPUOOPOB yUeTa HETPYIHO MOIYYUTh, HO 3TO JENAETCSI B OCHOBHOM
st TIT 6-10/0,4 kB. Xapakrepuwiii rpadux Harpy3ku oanoro w3 TII
pacnpenenuTeabHON CeTh I'. AMaThl IPUBEAEH HAa PUCYHKeE 1.
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| — akTHBHAS MOITHOCTB JIJIsi 3MMHETO CE30Ha; 2 — aKTHBHASI MOIITHOCTH JIJIs
JICTHETO CE30Ha; 3 — peaKTHBHAs MOIIIHOCTH JIJIsl 3MMHETO CE30HA; 4 — peakTUBHAs
MOIIIHOCTb IS JIETHETO CE30Ha.
Pucynox 1 - I'paduxu varpyzok TII-101/1 POC-5 r. Anmatst

Oxonomuuecknit dpdext npumenenus KPM (cpok okymaemMocT), Kak
MPaBUIIO, OMPEIENSIETCS COOTHOIIEHUEM CTOMMOCTH TOTEPh B NMHUTAOIIEH CEeTH
6/10 kB u ctoumoctu camux OaTapei ¢ y4eTOM yCTaHOBKU U OOCITYKHBaHHUSL.

Omnpenenenre U COOTHOIIEHNE ITUX COCTABIISIIOLIUX, MPEJCTABISET UHTEpPEC,
MOCKOJIbKY MMEHHO 3TH JICHEKHbBIE CpEICcTBa M ONpeAessitoT 3(h()EeKTUBHOCTH
UCIIOJIb30BAHUS, a, CJIEIOBATEIbHO, U 3aWHTEPECOBAHHOCTH AHEPrOCHAOKAIOIIMX
MPEANPUATUANA BO BIIO)KEHUH CPEJICTB HA YCTAHOBKE KOHIAECHCATOPHBIX OaTapeid.

MHOTOYHMCIIEHHbIE pacyeThl, MpPOBEJICHHbIE Ha Kadeape «DIEKTPUUYECKUE
CTaHI[UU CETU U CUCTEMbI» AJMATUHCKOI'O YHUBEPCUTETA SHEPICTUKHU U CBSI3U JIJIS
pa3NUYHBIX (UIEPOB DIEKTPUUECKUX CETed I'. AJIMAThI MOKAa3allv, YTO YCTaHOBKA
HEperyJupyeMbIx KoHAeHcaTopHbIX OaTtapeit Ha TII 6-10 kB, MoOmHOCTh KOTOPBIX
BbIOMpaNach M0 MUHUMYMY JIETHErO Trpaduka Mmo3BOJIA€T 00€CNeYUTh CHUKCHUE
MOTEPh dAJEKTposHepruu 10 15-25 % B 3aBUCUMOCTH OT MOPOTSHKEHHOCTH U
Harpy3Ku.

[Ipu 3TOM CpOK OKyIaeMOoCTH COCTaBisieT He Ooisiee 2-4 ner, 0e3 ydera
CHIDKEHHS TTOTEPh B MUTAIOIINX CETAX U MOBBIMICHUS IPOMYCKHONW CIOCOOHOCTH.

[ToTepu 31EKTPOIHEPTUH B CETU TIPHU STOM OMPEACISIIUCH KaK cyMMa MOTeph
B JMHUM U TpaHcpopmaropax. I[lapamerpbl nwmHUN U TpaHchopmMaTOpOB
ONPENEISUINCh IO CIPABOYHBIM JAHHBIM. ['0/0OBbIE TOTEpU DIEKTPOIHEPTUU
PaCCUUTHIBAIUCH ITyTEM YMHOXKEHHSI CYTOUHBIX TOTEPb AJIEKTPOIHEPTHH 3UMHETO
W JIETHETO CE30HOB Ha CpEIHEE KOJUYECTBO 3UMHUX U JIETHUX JHEH
cooTBEeTCTBeHHO. CpeHee KOJMYECTBO 3UMHUX JTHEH B roji MPUHUMAIIOCh PABHOM
200 gusM, a teTHUX — 160 gHIM.
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BriBoabI

1. Komnencanusi peakTHBHOM MOIIHOCTH B PAaCHpPEIENIUTENBHBIX CETIX
TOPOJICKOTO TUIA IMYTEM YCTAaHOBKH HEpETyJIUpYyeMbIX KOHJIEHCATOPHBIX Oarapei
sBIsieTcs AP PEKTUBHBIM MEPOIIPHUITHEM IO CHUKEHUIO MTOTEPh AIEKTPOIHEPTHH.

2. Hcnonb3oBaHWE HEPEryJIHPYEeMbIX KOHJCHCATOPHBIX  Oarapeil B
pacripeeUTeNbHBIX CeTAX MO3BOJSET YMEHBIIIUTH MOTEPHU AIIEKTPOIHEPTUr Ha 15-
25 % npu cpoke OKynaeMmocTu 2-4 roja.
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KAJIAJIBIK TAPATY KEJIJIEPIHAEI'L
PEAKTUBTI KYATTbBI KAPBIMTAJIAY TYPAJIbI

C. E. Cokoaos, . C. Cokosi0Ba

AJMaTBI SHEPTeTUKA XKoHE OaliylaHbIC YHUBEPCHUTETI, AJTMATHI K.

Anparna. KentipuireH nepektep Tanjnay OoWbIHIIA IIBIFBIHAAPBIH — A3aUTy
HIapajapbiH, dJEKTP >Keiiepinae Kajanblk yiarigeri. Kepcerinrenaeid, Herisri ic-mapa
OOWMBIHIIIA DJIEKTP HHEPTUSACHIHBIH BICHIPAOBIH a3alTy OoJIbIT TaObUTA/IBI PEaKTUBTI
KyaTThl KOMIEHcalusiay, ol a1 Tabajasl KeH Kojinany. Kepcerinrenaei, Oy peakTUBTI
KyaT KOMIIEHCAUUsChl OOJBINT TaObLUIaAbl KYHeli, KOmIeHIesal MIHJIET, opl HEFypJbIM
HAKTHI JIeHreil Oonpin Tabbutansl eTemMaksl muHanapaa 6-10/0,4 kB TII Tannay KyatTs
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PETTEIMEUTIH KOHJEHCATOPJIBl OaTapesyiapbl OOWBIHIIA €H TOMEHT1 JKBUIIBIK MOHI
PEaKTHBTI Kyar.

Tipek ce3aep: peakTUBTI KyaTThl KOPBIHTANAY, dJICKTP SHEPTUs IIBIFBIHBI, TEHTEHi,
KOpBIHTaJIay 6TeMaKbl, KOHACHCATOPIIBI OaTapesuiap, 6 TeTMILIIK Mep3imi.

ABOUT INDEMNIFICATION OF REACTIVE-POWER
IN MUNICIPAL DISTRIBUTIVE NETWORKS

S. E. Soxolov, I. S. Sokolova
Almaty University of Pover Engineering and Telecommunications, Almaty

Abstract. Cited data on the analysis of events on the decline of losses in the electric
networks of municipal type. It is shown that a basic event on the decline of losses of
electric power is indemnification of reactive-power that does not find a wideuse while. It
is shown that indemnification of reactive-power is a system multilevel task, thus the most
real is a level of indemnification on the tires of TIT 6-10/0,4 kB with the choice of power
of Heperynupyembix condenser batteries by minimum summer value of reactive-power.

Key words: indemnification of reactive-power, loss of electric power, level of
indemnification, condenser batteries, term of recoupment.
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ABTOMATHU3UPOBAHHOE ITPOEKTUPOBAHHUE
JIEKTPOTEXHUYECKHUX PACYHETOB

K. C. Tyanenbaes, C. T. bersiepoBa, K. K. TacikypexoBa, K. T. Aujgamona

Tapasckuii rocyrapctBeHHbIN yHUBepcuTeT nMeHu M. X. Jlymartu, r. Tapas

AHHoTanus. B craTtbe paccMarpuBaeTcs makeT mporpaMm, IpeaHa3HAuYeHHbIN 1S
pacuéra: MOUIHOCTH 3JIEKTPOJBUTATENICH Pa3IMYHBIX TUIOB AJIEKTPONPHUBOJA, pacuéra
AJIEKTPOOCBEIICHUS (TOYCYHBIM METOJIOM, METOJOM KOd(UIMeHTa HCIIOIB30BAHUS
CBETOBOT'O TMOTOKA W METOJOM YAEIbHON MOIIHOCTH, a TakKKe pacu€T OT JUHEHHOTO
MCTOYHHUKA, MPOKEKTOPHBIX YCTAHOBOK W pPAacuéT YIWYHOTO OCBEIICHHs), pacuéra
CEUYECHUS TPOBOJIHUKOB IO MOTEPE HAMIPSKEHUS.

KuaroueBble cqoBa: osnexkrporexunuueckuit pacuer, CAIIP, »snexrponpuson,
AJIEKTPOOCBEIIEHNE, SKOHOMUYECKast 3P PEKTUBHOCTD.

TpagunuoHHass  MHXKEHEPHAss  JEATENIBHOCT IO  IPOECKTUPOBAHUIO
TEXHUYECKUX OOBEKTOB CBs3aHA C PEIIEHHWEM COBOKYIMHOCTH pPa3HOOOpa3HBIX
3a/a4 MO MCCIEIOBaHMAM, PacuéTy, MPOBEACHUIO SKCIIEPUMEHTOB, 0()OPMIICHUIO
KOHCTPYKTOPCKOU JOKyMeHTauuu U T.1. Pazsutne CAIIP cyniecTBEHHO U3MEHSET
XapakTep W CTWIb paboThl MHXKEHepa. Bo-mepBbIX, OOJBUIMHCTBO PYTUHHBIX
MPOEKTHBIX MPOLEAYP PACUETHOIO U 0OPMHUTEIBCKOTO XapaKTepa BBIIOJIHAETCS B
CAIIP ¢ momouipto TEXHUYECKUX CPEACTB, & OCBOOOXKIAIOIIEECS BpEMsl MHKEHED
UCIIOJIB3YET [UISl BBINOJIHEHHS MHTEJUIEKTYAJIbHBIX OIEpalui IO TOCTaHOBKE
3aJ1a4, BBIOOPY CPEICTB U METOJI0B NMPOEKTUPOBAHUS U MPUHATHIO pelieHuil. Bo-
BTOPBIX, UHKEHEDP JOJDKEH HAYUUTHCS MOJIB30BATHCS BCEM COBOKYIHOCTBIO HOBBIX
CPEICTB, MOABHUBIIMXCS B apceHasne paspaborumka, — 3T0 DBM, mepudepuitnoe
000pyZl0OBaHUE, ONEPALMOHHBIE CUCTEMbI, NAKETbl MPUKIAIHBIX IPOTrpamMM,
BKJIIOYAsl PEaIu30BaHHbIE B HMX MAaTEMAaTHYECKHE MOJEIN, METOMABI, BXOJHBIC
A3BIKU.

WNuctpymentapuii umxenepa B pa3BuUThix CAIIP — 3T0 Habopsl MeTONOB U
CPEICTB, CpeAu KOTOPBIX HYKHO YMETh BbIOpAaTh TO COYETaHUE, KOTOPOE
oOecrieunBaeT s dexTuBHOE BBITIOJTHEHHE TpeOyemMoro Mapiipyra
IPOEKTUPOBAHHUSI.

VYcenemnas uHxeHepHasd aestenbHocTh B CAIIP moapa3dymeBaer 3HaHHE
MaTeMaTUYeCKOro OOecnedyeHHus aBTOMAaTU3MPOBAHHOIO NpoeKkTupoBaHusa. OT
UH)XXEeHepa TpeOyeTcss yMmMeHue c(hopMyIHpoBaTh 3a/1ady, BbLACIUTb HCXOJHBIE
JAHHBIE U PE3YJIBTATHI BHIIIOJHEHMS IPOEKTHBIX MPOLEAYD, IPUHATH PELICHUE T10
UCIOJb30BAaHUIO TOW WM MHOM MOJEIM U3 HUMEILUXcs OuOInoTeK
MAaTeMaTUYECKUX MOJEJIEH JJIEMEHTOB W Y3JIOB, TOIO WJIM HHOIO METONA W3
OMOIMOTEK YMCICHHBIX METOAOB aHAllM3a U CHHTE3a, YCTAHOBUTH MPUEMIIEMOCTb
MOJYYEHHBIX PEHIEHUM, BecTH aAuamor ¢ OBM Ha DOpUHATBIX —A3bIKAX
MPOEKTUPOBAHMS U T.II.
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[IpennaraeMplil makeT OporpamMmM, IpeaHa3HaueHHbIN 1T pacuéra:

— MOLIHOCTH DJIEKTPOJBUTATENeH pa3IMYHbIX THUIIOB DJIEKTPOIPUBO/A.
Pacuér Benércs Ha OCHOBAaHUU IIPOU3BOJUTEIBHOCTH JAHHOTO AJIEKTPOIPUBO/A;

— pacu€ra  JJEKTPOOCBELIEHUS  (TOYEYHBIM  METOJOM,  METOAO0M
K03 (UIIMEeHTa WCIMOJb30BaHUA CBETOBOIO TIOTOKA M METOJOM YAEIbHOU
MOIIIHOCTH, & TaKX€ Pacy€T OT JMHEHHOr0 NCTOYHHKA, TPOKEKTOPHBIX YCTAHOBOK
Y Pacy€T yJIMYHOTO OCBEILECHHUS);

— pacuéra ce4eHHUs] IPOBOJHUKOB I10 MOTEPE HAPSIKEHUS.

JlaHHBI TAKEeT NpPOrpaMM SIBJISETCS JIOTMUECKUM IPOJIOJDKEHUEM U
JIOTIOJIHEHUEM NpEeAbLAYIINX pa3padoTok kadeapsl. [TpooOpazom Tekyiuen Bepcun
HOCITYKUIM paboThl, BBINOJIHEHHbIE paHee. [lepBoHauanbHO Obula paspaboTaHa
IporpaMma, UCIOJIb3YIOas sI3bIK CUCTEMbI ynpasiieHus: 0a3amu naHHbIX (CYB/I)
Microsoft® FoxPro™ Bepcun 2.50. BBumy Toro, uro oHa paloTaia Tmojn
YIOpPABJICHHEM oOnepanroHHON cucreMbl MS-DOS u paborama B TEKCTOBOM
pexxuMe TpaduyecKol TMOACHCTEMbI, OHAa HE YAOBIETBOpSAJIAa COBPEMEHHBIM
TpeOOBaHUSM 3PTOHOMUKH U YIOOCTBY MCIOJIb30BaHUs mporpamM. Cleayromum
[IaroM TO Pa3BUTHUIO 3TOM MPOrpaMMbl MOCTYXKWia padoTa, BHIOJHEHHAs Ha
s3bIke mporpamMmupoBanus Object Pascal u ckommnmimpoBanHas B cpeqe ObICTpoid
pa3paboTtku mporpammHoro obtecnedenuss Borland Delphi 4.0 ¢upmbr Inprise
Corporation. Ho BBHaYy 00/1b110r0 00b€Ma MOJYYEHHBIX HCIOJHSAEMBIX MOAYJEH
(6,36 Mb nporuB 3,85 MDB) u nomosHeHUsT TakeTa MPOTPpaMM IO Pacuéry
AJIEKTPONPUBOAA: HaBO30yOOPOYHOTO TpaHcHopTépa, cernaparopa,
3€pHOOYHMCTUTENBHO-CYIIWIIBHBIX MallMH (MallWHbI MEPBUYHON OYHMCTKH 3€pHA,
CYLUIWJIBHOTO O0OpYy/IOBaHMs, arperaT TpaBsHOM MyKu) Obul pa3paOOTaH JaHHBIN
MakeT mporpaMm (pUcyHok 1).

B SnexTpoTexmrecknii pacuer E =101 x|

uekprorexnueckuli pacuesn

PacueTt akoHoMmuuyeckon acppekTUBHOCTU

PacueT anekTponpueoga

Pacuet anekTtpoocBeLyeHns

Bbixo4 13 nporpammbl

Pucynox 1 — O0muii B IporpaMMbl JJIEKTPOTEXHUUYECKUX PACUETOB
Pacuér snexrponpuBoga BeIETCS C YyY4ETOM IMPOU3BOJUTENBHOCTH JAHHOTO

anieKkTponpuBoaa. [Ipon3BOIUTENIBHOCTh PACCUMTHIBAETCS B TOU K€ MPOTrPaMMe IO
MCXOJHBIM JIaHHBIM, BBE€JIEHHBIM B NaMATh DBM c ki1aBuatypsl.
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JUIst  KakIoro Tuma JJIEKTPONPHBOAA HMEETCS CBOW HA0Op WMCXOJTHBIX
naHebIX. [losToMy mocnme 3amycka MporpaMMbl pacuéra 3JIEKTPOIPHBOJA
HEO00XO0/IMMO BHIOpATh KOHKPETHBIN BUJT AJIEKTPONIPUBOA (PUCYHKH 2-3).

=
| & Pacuer snekTponpnsona o =l A
®aiin | Bribop snexTponpusoga 7

SNeKTPONpMEOA HACOCHBIX YCTAHOBOK. 3
SNEKTPONPUEDA BEHTUNALMOHHBIX YCTEHOBOK
SNEKTPONPUB0A KOPMOMPMIOTOBMTENBHBIX MALLWH
SNeKTponpHECA TPEHMOPTEPOE 4
SNEKTPONPUEDA AOMNBHEIX YCTAHOBOK

SNEeKTPONPUBNA CENapaTopos

SNEKTPONPYEOA 3EPHODHNCTMTENEHO-CYLUINMBHEIX MALLIWMH  #
SNeKTponpMBOa CTaHKOB 3
SNEKTPONPUEOA MPY30M0AbEMHBIX MEXEHWIMOE

BbiOepuTe BUA 3aneKTponpusBoaa

Pucynok 2 — Pacuér sanexrponpusoaa

I
(]

Q PacyeT 3NeKTPoNpPHEOAA rPY30NoALEMHOTO MEXaHIENA =11

®aiin  Bribop snekTponpueoga 7
— McxoaHels naHHeE
Macca rpyza [kr]:

Macca sakeaTeIBaOWErD NPHCNOCOEAEHA [Kr]:
CropocTE Nogtera rpysa (Mol

CropocTe OnyckaHuA rpysa [rdc):

I akCHMaNEHaA MOWHOCTE NPM NYCKE ABWraTend [KBT]:
MpOAOAKMTENEHOCTE: NYSKA MPK NOLEEME FPY3E;
[MpoaoM#HTENEHOCTE NYCKA NPW ONYCKAHWM FPYSa:
MpoAoMKMTENEHOCTE NOLEEME FPY3a;
MpoaomKHTENEHOCTE ONYCKaHMA MPYZa:
MowHOETE 4.4, NpW Nogbene kpoka (KBT):
MoWHOCETE .4, NPW ONYckaHKM kpioka [KBT):
MPOAOAKMTENEHOCTE: K5, MPH NOLEEME KPHOKE:
MpoaCMKHTENEHOCTE X4, MPW ONYCKaHWM KPHOKAE:

nDDﬂ.D.ﬂ)KHTEfIbHDCTb NEPEMELLEHWA TANK K MECTY HASHAYEHWA W DﬁDaTHDZ

[MpoaoMKHTENEHOCTE NAYSE] MEHLY LHEASMM:

A

Pezynetar
’VPacqe’rHaq MOWHOCTE [KBT): 0,000 Faccuvrare ‘

Pucynok 3 — Pacuér anekTpornpuBojia rpy30noIbEMHBIX MEXaHU3MOB

Pacuér »snekTpoocBemieHUsT BEAETCS HECKOJbKMMHM METOJIaMH, BBIOOP
KOHKPETHOTO METO/Ia pacyéTa MPOU3BOUTCS B MEHIO IPOrpaMMBbl (PUCYHKH 4-5).

X

& Pacuet SNEKT pPOOCBEWEHNRA ;IEI_I
©aln | PacyeT snexTpoocBeleHMA  PACYET CEYEHMA NPOBOAHWKOE  ?

ToueudHbli MeToa
MeTon KosdduUMeHTa Ko 1A
MeToa yAeneHoH MOLWHOCTI

PaC4ET 0T NMHEAHOMD MCTOYHUKE
MpOMEKTOPHBIE YCTAHOBKK
Pac4ET ynM4HOro OCBELLEHMA

Bbi6epute NYHKT B MeHI0

Pucynoxk 4 — PacyeT 351€eKTpOOCBEIIEHUS
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g PacyéT OCBEUEHHA TOYEYHBIM METOO0M ;lglél

@ain PacyeT INeKTPOOCBEWEHMA  Pacy&T CeYEHWA NPOBOAHWKOE 2
— McxogHee gaHHEE
JLAKHa NArELWEHHA, r:

WpKHHa NOMELLLEHKA, M

BrIzoTa noMELLEHUA, M

Ceec CEETHABHKWKE, .

BricoTa patouei NOBERKHOCTH, k:
HDDMHDDB&HHDE OCEEWEHHE, NE;

F.m3 pRMUMEHT 3anaca:

K. PBULMEHT 406SE04HOH OCEEWEHHOCTL:

Cyrraa SHAYESHME YCNOBHON OCEELEHHOCTH,

AT

OTHOCMTENEHOE OMTHMANEHDE PACCTOAHKWE MEKOY CEETHNEHWE AN

ONTHMANEHOE PACCTOAHWE MEHKLY CEETHIBHWKANM, M: 0,000
Yucno cEETUAEHUKOE BAOE MOMELLEHWA 0.000
Yucno cEETHABHUKOE NONEPEK NOMELLEHMA: 0,000
Ol ee YHEND CEETHEHKDE: 0.000
Peaynstar
(Cse‘rosoﬁ NOTaK, Ak 0.000 Paccumrare I |

Pucynok 5 — Pacuer ocBemeHuss TO4e€4HBIM METOIOM

Taxxe mporpamMma TO3BOJSET TPOU3BOAUTH PACUYCTHl IKOHOMHUYECCKON
3 PEKTUBHOCTH TOTYYEHHBIX IPOCKTHBIX PEIIeHUH (pUCYHKHU 6-7).

STaTE]
®ain | SxoHomvuecki pasaen ?

MokazaTens abcomoTHOM 3hdeKTHBHOCTI
MPMEEAEHHEIE SETPATEI MO KEKAOMY BAPMaHTY
KosdibMUMEHT CPABHUTENEHDM SdEK THEHOCTI
Pacxofkl Ha TEKYLLWIA PEMOHT MELLWH
OcHOBHEA W AONONHWTENEHAA 33pNNaTa NepcoHana 1 B MeHK
MoBLIWEHIME NPOMSBOANTENEHOCTH TPYAS
CefecToMMOCTE MPoa yKLN

CHimtenue cefiecTommocTi

Mpubibinb 0T BHEAPEHWA CPEACTE ETOMATU3ALIMMA
PeHTabensHoCTE

b

Pucynoxk 6 — Pacuet s3xoHOMHUYECKOM 3(pPeKTUBHOCTU

ﬁ Pacuer oCHOBHOW W JONONHAT ENbHOH 3apaboTHol NNaTH

Dain  DKOHOMMYECKMA pasgen  ?
— McroaHee naHHEs
Ko b, YUWTBIE. 40K 40N, ONASTE TEX. MERCOHANE W 7% OTYMC. Ha COL. CTRANOE.:

3

x|

YucneqHocte MTF:

YUEAEHHOCTE TERHUYECKOr o MEPCOHANS:

[ogoech doHa, sapatoTHOA naatel MTR:

YacoEan TapHeHaA CTABKE TEXHHYECKOro NepCoHana [Cnecaps, 3NekTROMIHTERS

[anoEod doHL pagoyera EPEMEHH OOHOMD PaGOTHUEA:

A

0 EHOEHSA W A0ONGAHWTENEHEA S3padoTHaA NAaTa: 0,000 Paccuurate

Pucynox 7 — PacueT 0CHOBHOH U IOTIOJIHUTENILHOMN 3apaO0THOM TIaThI

Pe3ynbraThl pacu€TOB BBIBOASTCA Ha DJKpaH, TaKkKe €CThb BO3MOXKHOCTH
COXPaHUTh Pe3yJbTaThl B (pailyie (B TeKCTOBOM (hopmaTe) Ha THOKOM UIIU JKECTKOM
HOCUTEJIE, C BO3MOXXHOCTBbIO B JajJbHEHIIEM BBIBECTH HUX Ha TMedaTarolee
YCTPOMUCTBO (PUCYHOK ).
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L pocuer ronommeoroi sbderrmmmoc L3

®aiin  SKOHOMMYECKWIA pasgen  ?
MNepesanyck. Ctrl+R

COXpaHUTE PESYNETaTE Cirl+5

Beixoa Cirl+X I

BriGepuTe pasgen B MeHI0

Pucynoxk 8 — CoxpaHeHue pe3yibTaToB pacyeTa

[IporpamMMbl BBITIOJIHEHBI B T.H. «IPYKECTBEHHOM)» CTHJIE, T.€. BO BpeMs
paboThl MporpaMM OTOOpakaeTcsi OKHO, B KOTOPOM MOKHO YBHJIETh BBEACHHBIC
paHee napameTphl, €CTh «BCIUTBIBAIOIITHEY MOJICKa3KU (mocne
HEIPOJIOJDKATEILHOTO  yIAEpKaHUS ~ Kypcopa  MBIIIA  HAJ  HEKOTOPHIMHU
nmapamMeTpaMu TOSIBIISIETCS CIpaBka ¢ Ooyiee MOAPOOHBIM OIMCAHWEM JAHHOTO
napameTpa W/ i HEeKOTOPIMU KOd(DPHUIIMEeHTaMU WIIH 3HAYCHUSIMH ).

[Iporpammel Hammcanbl Ha si3bike C++ B cpene paspabotku Borland C++
Builder™ 5.0 (Build 12.34) ¢upwmst Inprise Corporation.

Cucremuble TpeOOBaHHUS:

— nepcoHanbHbii koMibioTep: IBM PC AT — coBMecTUMBIi;

— LEHTpaJIbHBIN mporieccop: He Huxke Intel® 80486 100 MHz;

— OIlepaTuBHas NaMsTh: HE MeHee 8§ Mb;

— omnepanuonHas cucteMa: Microsoft® Windows™ XP 32-paspsinnas;

— TpebyemMoe MecTo Ha KECTKOM Jucke: 12 MOaiT.

HeoOxoanmMble OMOJIMOTEKH:

— borlndmm.dll (Borland Memory Manager, 5.0.12.34);

— cc3250mt.dll (Borland C++ Multi-thread RTL (WIN/VCL MT), 5.0.0.55);

— vcl50.bpl (Borland Component Package, 5.0.6.18).

TpeboBanus K MOIB3OBATEIIO:

—0a3oBble 3HaHUS 1O paboTe ¥  HCIONB30BAHHIO MEPCOHAIBHOTO
KOMITBIOTEPA;

— BJIa/ICHUE OCHOBHBIMU HaBbIKAMU pPaOOThl C OMNEPALMOHHON CHUCTEMOM
Microsoft® Windows™.

IJIEKTPOTEXHUKAJIBIK ECENITEYJIEPAI ABTOMATTAHABIPBIJIFAH
KOBAJIAY

K. C. Tynenoaes, C. T. bBeraeposa, K. K. TacikypekoBa, 7K. T.Angamosa
M. X. lynatu arbianarsl Tapaz MEMIIEKETTIK YHUBEPCUTETI
Anparna. Makanaga ecenTeyre apHaiFaH OarjapiaManap TakeTi Kapasajbl:

AIIEKTPXKETEKTIH OPTYPJl DICKTPKO3FAITKBIII KyaTbl, 3JEKTPMEH KapBIKTAHIBIPY/IbI
€cernTey, COH/Iali-aK ChI3BIKTHIK KO31H €CenTey, MPOKEKTPIIbI KOHIBIPFBIHBI )KOHE KOIllere
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KapbIK TYCIpYZl ecenrtey, KepHeyeH albIpyaa TOK OTKI3ril KuMachiH ecenrtey. CoHmai-
aK KaObLIIaHFaH »KOOANbBIK MISHTIMHIH SKOHOMHUKAJIBIK THIMILTITIH ecenTey. barmapiama
«IOCTBIKY» CTHIIIHJE OPBIHAATFaH, SIFHU Oafr/JapiiaMaHblH KYMBIC OapbhICBIH/IA aJIIbIH-aa
SHTI3UITeH TMapaMeTpiepai Kepyre OojaThlH KeOMEK cliremernepi Oap Tepese
OeifHeNIeHTeH.

Tipek ce3aep: 3IeKTPOTEXHHUKAIBIK €Cel, aBTOMATTaHAbIPhIIFaH jko0anay xykeci
(AXKK), aneKkTposkeTeK, dICKTPOKAPBIKTAHABIPY, SKOHOMUKAIIBIK THIMILTIK.

AUTOMATED DESIGN OF ELECTROTECHNICAL CALCULATIONS

Zh. S. Tulenbayev, S. T. Beglerova, Zh. K. Taszhurekova, Zh. T. Aldashova

Taraz State University named after M. Kh. Dulati

Abstract. The article discusses a software package intended to calculate: the power
of electric motors of various electric drive types, electric lighting calculation also the
calculation from the line source, floodlight facilities and street lighting calculation,
calculation of conductors' cross-section by the loss of voltage. Also the calculation of
economic efficiency of the accepted design solutions. The program is fulfilled in
"friendly" style, i.e. running program displays a window where you can see the
previously entered parameters, "pop-up" tips are also there.

Key words: electrotechnical calculation, CAD, electric drive, electric lighting,
economic efficiency.
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VJIK 62-83

MHOT'OABUT'ATEJBHBIE ACUHXPOHHBIE SJIEKTPOITPUBO/IbI
YECAJIBHBIX AIIITAPATOB C IIPEOBPA3OBATEJISAMUA

K. T. Tepremec

AJMaTUHCKHUI YHUBEPCUTET SHEPTETUKH U CBSI3H, I'. AJIMAThI

AHHOTanuA. B 1aHHOM cTarbe pacCMaTpUBAIOTCA BO3MOYKHOCTH  YJIyYILICHHUS
TEXHUYECKUX XapaKTePUCTUK CHCTEMbI <«3JIEKTPUYECKOro pabodero Bajla», KOTOpas
IIPUHATA B KA4eCTBE DJICKTPOIIPUBOJA YECAIBHBIX allllapaToOB, JKCIUIyaTHPYEMBIX B
TEKCTWJIBHOM TMPOMBIIUIEHHOCTH. Y COBEPIICHCTBOBAHUE CHCTEM  COIVIACOBAHHOTO
BpallleHUs] ACHHXPOHHBIX JBUraresned ¢ (asHbIM pOTOPOM Ha 0a3e COBPEMEHHBIX
npeoOpa3oBaTeneil 4acTOThl MO3BOJISIET CO3/aTh MHOTOJBHUIATENIbHbIE ACUHXPOHHBIE
AIIEKTPOIIPUBOBl YECATBHBIX amlapaToB CHHXPOHHO-CHH(A3HOTO BpameHus 0e3
CUJIOBOM DJIEKTPUYECKOU CBSI3U B POTOPHBIX LIEIIAX.

KiroueBble  c€10Ba:  MHOIOJBUIAaTENbHBI  AaCMHXPOHHBIA  AJIEKTPOIPUBOL,
YyecallbHbIE amnmnaparbl, AJIEKTpUYECKUd pabounii Bayl, NpeoOpa3oBaTeNM YaCTOTHI,
MHUKPOKOHTPOJIJIEP, CHHXPOHHO-CHH(A3HOE BpallleHHE.

Ha mpennpustusix mepctsHod npomsbliieHHocTd Pecnyonuku Kazaxcran
IIMPOKOE IPUMEHEHHE HAllIM MHOIONPOYECHBIE YeCaJbHBIE  anmaparsl.
Haubonrpliee pacrpocTpaHeHue MOMY4YUIIM yecaibHble anmaparbl — «YT-21-111»,
(Onenrexmam, Poccust) «HT-31-11, 1I4» u 3apyOexnsie — «CR-24», «CR-33»
bupmsl «bedpamay (ITHP).

Bce uecanbHble anmapatbl UMEIOT OOIINH MIPUHIIUI PabOThI, CXOAHBIN COCTaB
00opy0BaHuUs U NMpeAHA3HAYEHBI I TepepaboTKu cMecel rpy0ol, moayrpy0oil,
TOHKOW M TOJYTOHKOM mmiepcTh. VX OCHOBHBIMHM y3JaMU SIBJIAKOTCS IHUTAIOLINE
pOJIMKHM, TJIaBHbIE OapabaHbl, TpaHCHIOPTEPHl, (HOPMUPOBATEIN KOHEUHOI'O
NpOAYKTa U T. 1. [1].

Yecanue cmeceil sBIsAETCSs OJHUM U3 Haubolee BaXXHBIX MPOLIECCOB
NPSAWIBHOIO TPOM3BOJACTBA. 3/1€Ch 3aKJIAJBIBAIOTCS OCHOBHBIE CBOMCTBA U
KauecTBO Oynymied npsbku. KoHeuHas 1enb Inpoliecca 4ecaHus B alapaTHOM
NPSACHUM — IOJYyYEHUE POBHOM, YMCTOW M IPOYHOM Hpspku. sl JOCTHIKEHUS
ATON 1IeJIM HEOOXOAMMO Pa3pbIXJIUTh BOJOKHHUCTBIN Marepuall, pa3beAUHUTH €ro
Ha OT/IEJIbHBIE BOJIOKHA, CO3/1aB TEM CaMbIM BO3MOXHOCTh OYUCTKH €r0 OT COPHBIX
npumeced MU MNOpokoB. OOmENpU3HAHO, YTO MPOLECC 4YecaHus o0sanaer
BBIPAaBHUBAIOIIEH M CMEUIMBAIOIIEH CHOCOOHOCTBIO CIUIaKMBATh KOJIEOAHHS B
MUTAaHUM MAIIMHBI U 00ECeYnBaTh MOJTYYCHHUE JICHTHI C HU3KOM HEPOBHOTOM Ha
KOPOTKHUX OTpe3Kax. B yecanbHBIX MammHax, IOMHUMO PACUEChIBAHUS CITyTaHHBIX
KOMIUIEKCOB BOJIOKOH, MPOUCXOAUT (POPMHPOBAHUE POBHUIBI WM YECATbHOMN
neHThl. OT paBHOMEPHOCTH IPOAYKTOB YECAHUS 3aBUCHUT Ka4eCTBO MOIy4aeMOM U3
HUX npspkd. [loaromy B paboTax poccHMCKUX M 3apyOE€KHBIX YUEHBIX OOJIbILIOE
MECTO OTBOJMUTCS H3YYEHHUIO IIPOLIECCAa YECAHHUsS BOJIOKHUCTBIX MAaTEpUAJIOB.
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OaHuM W3 HampaBJIeHUW HCCIEJOBAaHUNA B ATOW 00JAacTU SIBISETCS H3y4EHUE
npolecca BOJIOKHOOOMEHA, MPOTEKAIOIIEro B YeCATbHBIX MallMHaX. Ero BakHOCTh
3aKJIFOYAETCsl B TOM, YTO UMEHHO IPU BOJIOKHOOOMEHE MPOUCXOIUT pa3fesieHue
KOMIUIEKCOB BOJIOKOH, yJlaJIeHHE U3 IiepepadaThIiBA€MON CMECU COPHBIX IPUMECEH,
NEpPEMEIIMBAHUE U BbIPAaBHUBAHUE MPOJYKTa IO COCTAaBY U Becy. Takum oOpasom,
B MpOIECcCe BOJOKHOOOMEHAa (OPMHUPYIOTCS BCE€ OCHOBHBIE XapaKTEPUCTUKHU
IIPOJIYKTA, IO KOTOPBIM OLIEHUBAETCS €r0 Ka4yecTBO [2].

Yecanue B anmapaTHOM IPSACHUU BBIIIOJHIETCS HA HECKOJIBKUX YECAIbHBIX
MallMHaxX, TMOJYYMBIIMX Ha3BaHUWE «4YeCaNbHBINM ammapat». B OonbmmHCTBE
CJIy4aeB YecalbHbIN alapaTr COCTOUT U3 HECKOJIbKUX (MHOT/IA JOXOASIIINX 10 5-6)
BaJIMYHBIX YecaIbHbIX MalluH, COEIMHEHHBIX MEKY co0oit
JeHTooOpa3oBaTeNlsIMU U JIeHTOykJIaauukamu. [locnenusis uecanbHas MallldHA
COCAMHEHA C POBHUYHOM KAapETKOM, B KOTOPOW uecaHas BaTKa pasfensercs B

IIPOJIOJILHOM HAIIPaBJICHUU Ha PaBHBIE 110 IIMPUHE JICHTOUKHU.
Ha pucynke 1 npuBeneH oOmuil BU TPEXIIPOUECHOTO YECAIIBHOTO ammapara
Y €r0 POBHUYHOU KApPETKH.

Pucynox 1 - O0uuii Buj yecaabHOTO anmnapara 1 €ro pOBHUYHOM KapeTKu

JUis npujaHus MPOYHOCTU JIEHTOUKM IOJBEPraroTCs CYYEHUI0 M TaKuM
o0Opa3oM IpeoOpa3yroTcs B POBHHUILY, KOTOpasi HaMaThIBaeTCs Ha OOOMHY B BUJE
KpyKKoB. (Clie1oBaTe€IbHO, KOHEYHBIM MPOAYKTOM YECAHHWS B alllapaTHOM
NPSIACHUM SIBJSIETCS pOBHULA [3].

TexHonoruyeckass cxema TPEXIPOYECHBIX YecalnbHbIX ammapatoB «CR-24y,
AKCIUTyaTUpyeMbIX Ha KapraimHCKOM CYKOHHOM KOMOHMHATE€ COCTOMT M3 Tpex
yecanbHbIX MamuH. Kaxnas decanpHas MalivHa OPUBOAUTCA B JBHKEHHE OT
uHaMBUAYyalbHOTro aApuratens (M1, M2, M3). JlonoaHUTEeNbHBIMUA HArpy3KaMu st
NEPBOrO JBUTATENs SIBISIOTCS CaMOBEC, NPEIBAPUTEIbHBIA IPOYEC, MEPBBI
TPAHCIIOPTEP, AJIsl BTOPOIO — JAaBUJIbHBIE BAJIbL, (JaBUJIbHBIE BAJIbl B OOJIBIIMHCTBE
anmnaparoB MNPUBOASITCS B JIBUKEHHUE IEPBbIM JIBUraTelIEM), BTOPOW TPAaHCIIOPTED;
JUIS TPETHETO — POBHUYHBIE KapeTKu. CHucTeMa 3JIeKTpONpUBO/Ia MIPEAYCMATPUBAET
CUHXPOHHBII MyCK B TPU — UETBIpE CTYNEHHM, CUHXPOHHYI paboTy Tpex
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ACUHXPOHHBIX JBHUTATENCH C (Da3HBIM POTOPOM U CHHXPOHHOE TOPMOKEHHE B
peKMME HECUMMETPUYHOTO MUTAHUS OOMOTKH cTaTopoB [1].

DIEeKTPONPUBOJIBI MPECTABISAIOT COOOM KIIACCUYECKYI0 CXEMY JIBYX-, TPEX-
YEeTBHIPEXIBUTATENbHON CUCTEMBI B 3aBUCMMOCTH OT YHCJIa YeCaJbHON MaIlWHbI U
«AIEKTPUYECKOTO paboyero Bajia», UMEIOT CIEAYIOIHNE OCOOCHHOCTH, CBSI3aHHBIE
C 0OCOOEHHOCTSMH pabOUrX MEXAHU3MOB YECAIBHOT'O 000PY/I0BAHUS:

- OosibIIiE MHEPIIMOHHBIE MacChl Ha Bajlax JBUTaTeledl (B COTHH pa3s
MPEBBIIAIONINE UHEPIITUOHHBIE MACChl POTOPOB JABUTATENEH );

- pa3Hble HArpy3Ku Ha BaJjlax JABUTATENEH KaXXJI0ro mpoyeca;

- 3HAUUTEIbHAA YJAJEHHOCTh MECTa pACIOJIOKEHUSl JIBUTaTele Apyr OT
apyra u oT 1mKada yrnpaBJIeHUS.

[Ipon3BOAUTENIBHOCTh YECAIBHBIX  aIMapaToB  OMNPEIETsACTCS MOTOKOM
BOJIOKHHCTOTO MaTepuaja, IpPOXOASIIEro 4yepe3 MalluHy B €IWHUILY BPEMEHU U
paccuuThiBaeTcs o gopmyie [4]:

:ans,-m-e-196-60'100_y3
1000-1000 100

‘Kne (1

N3 dopmynsr (1) BHAHO, YTO MPOU3BOAMTENBHOCTH armapara CBs3aHa C
OKpPY>KHOH CKOPOCTBIO TJIaBHBIX 0apabaHOB OCHOBHBIX MPOYECOB, B YACTHOCTU —
9; (M/mun), 3aTPY3KON MUTAHUSI ATOTO OapabaHa — a,, (Z/Mz), paboueil mupUHOA

2
anmnapara —A=m-¢ (MM~, m,e— COOTBETCTBEHHO KOJIMYECTBO U IIMPHHA pabOUMUX

JENUTENbHBIX ~PEMENIKOB), KO3(P(UIHMEHTOM TOJIE3HOr0 BpeMeHu — K
KOJIMYECTBOM YrapOB, BBINAJAOLIMX HA TPEThEW MalluHE — V.

[ToBbIIIEHHE 3KCIUTyaTallMOHHBIX XapakTepucTHK YA M KauyecTBa Ipoueca
HIEPCTH MOXKET ObITh JTOCTUTHYTO, B IIEPBYIO OUY€pe/lb, 3a CUYET IMOBBIIICHUS
CUHXPOHM3MPYIOIIEH criocoOHocTH cucteMmbl DOPB, mo3Bosstonuil noaaepxuBaTh
CUHXPOHHOE BpAIllEHUE JBUIaTeNIell BCEX NPOYECOB AK€ IPU 3HAYMTEIIBHBIX
pa3IMuMAaX Harpy30K Ha MX BaJlax.

B Teuenue psga netr aBTopoM ObulM pa3pabOTaHbl MHOTOJBUTATEIbHBIC
ACUHXPOHHBIE  AJIEKTPONPHUBOABI  YECATBHBIX  aNlapaToB C  MOBBILIEHHOM
CUHXPOHU3UPYIOIIEH CIIOCOOHOCThIO Ha 0aze TUPUCTOPHBIX MpeoOpazoBaresien
HaIpsDKEHUsT ¢ OOpaTHBIMHU CBS3SIMU 1O CKOPOCTH, MO (ha3e pPOTOPHBIX TOKOB
JBUTATENIEH U T. Jl. C COXPAHEHUEM CHJIOBOM JJIEKTPUUYECKOW CBA3U B POTOPHBIX
LEeMsAX NpUBOAHBIX JBHrareneil [5-7]. OgHako NPUMEHEHUE TUPHUCTOPHBIX
npeoOpaszoBareieil HalpsHKEHUsT U COXPAHEHMsI CUJIOBOW 3JIEKTPUYECKOM CBS3U
POTOPHBIX LI€TIEM OrpaHMYMBAJIO PACIIMPEHUE JHANla30HA PETyJIUPOBAHUS
CKOPOCTEH [JBHTraTelei, a TaKKe HECYLIECTBEHHO CHUKAJO IOTEPH HEPrUU B
o0mmx Tpex(dasHbIx conpoTUBIeHUsAX. [1o3ke 3TH HETOCTATKU OBLIM yCTpaHEHbI
3a CYeT pa3padOTKM MHOTOJBHUIaTEIbHOIO ACHUHXPOHHOIO AJIEKTPONPUBOAA C
npeoOpa3oBareieM 4YacTOThl M 3aMEHOM aCMHXPOHHBIX JBHUratenei ¢ (a3HbIM
POTOPOM Ha ACMHXPOHHBIE JBUTATENIM C KOPOTKO3aMKHYTHIM potopoM [8]. IIpm
pa3HbIX Harpy3kax Ha Bajax [apayiebHO COEIMHEHHBIX JIBUraTeieil u
HEOOXOUMOCTH OOECIEUYeHUsI CUHXPOHHO-CHH(A3HOCTH BpAIIEHUS C ITUPOKUM
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JMarna30HOM PEryJIHpOBaHUs, LEIecoo0pa3Ho pa3padoTaTh MHOTOJBUTATEIbHBIN
ACUHXPOHHBIM  AJIEKTPONPHUBOA €  UHAUBUAYAIBbHBIMH  TPAH3UCTOPHBIMU
npeoOpa3zoBaTeIsiMU YaCTOThI C MUKPOIIPOIIECCOPHBIM YIIPaBIEHUEM (PUCYHOK 2).

Ynpasnstouue
| > Modicon M340
10 , caNOpen | [ 1
Altivar 71 Altivar 71 Altivar 71
A | :ND A
3HKoaep 1 JHKoAep 2 3HKoaep 3

Pucynok 2 — @ynkuunonansHas cxeMa MAJII ¢ ITH MukponpoueccopHbIM
yIpaBJIECHUEM

CxemMa oueHb YA00OHA, KOrjJa NPHUBOJHBIE JABUTATENIM OMNPEIEIECHHOIO
TEXHOJIOTHYECKOr0 MPOLECcca yAAIEHbl APYT OT JApyra Ha OOJIbIIME PACCTOSHUS
(uecanpHble anmapaTbl, KpYIHbIE JIEHTOYHbIE KOHBeWepbl W T.1.). llpu 3TOoM
peoOpazoBaTeNM YaCTOTHI M YIPABISIIONIMA MUKPOIPOIECCOP TOXKE MOTYT OBIThH
pacmnosoxeHsl B mKadax, yIaaeHHBIX IpyT OT apyra. CBs3b MEXAy HUMH MOXKET
OBITh OCYIIECTBJIEHA MOJKIIOYEHHUEM MOHTAKHBIM IPOBOJOM JHCKPETHBIX H
aHAJIOTOBBIX BXOJOB/BBIXOJIOB MPe0Opa3oBaTeNs 4YaCTOTHl K COOTBETCTBYIOLIUM
BX0J1aM/BBIXO/IaM YCTPOWCTB pacHpelieIeHHOT0 BBOAa — BbIBoaa Advantys STB
unu Advantys OTB, ¢ npuMeHEHUEM JOTIOTHUTENBHBIX KapT pacIIMpeHust. 3/1eCh B
KauecTBe TMpeoOpazoBaresiel SHEPrMM MPUHATHI MpeoOpa3oBaTeId YacTOTHI
Anvmusap 71, komiuekroBanHble iatamu cBsizsu CANOpen miis ynpaBieHUsT OT
PLC. Jlannast cepusi 4acTOTHBIX IpeoOpa3zoBaTesyiell MO3BOJSET MOJIYYUTh OUYEHb
KECTKYI0 MEXaHMUYECKYI0 XapaKTEepUCTUKY JBUTaTeNled M 3HeprocOeperarommi
pexum (ENA). [Ins ynpaBieHusi ¢ TpeMs-IISITbI0 aCUHXPOHHBIMU JIBUTATENSIMU C
COOTBETCTBYIOIMMH TIPeoOpa3oBaTeIsIMUu 4acToThl Arvmusap 71 BbiOpan PLC
ModiconM340 ¢ olHUM BOCBMHMKAHAJbHBIM CUETHBIM MOJYJEM, MO3BOJISIOLINE
BBECTH CHUTHAJIBI C JHKOJIEPOB, YCTAHOBJIEHHBIX Ha Bajax JABUIaTelied, OIHUM
MOJYJIEM JUCKPETHBIX BXOJIOB, MO3BOJsIOIIMM BBecTd B PLC koMaHabl BbIOOpa
BEIYyILEro JABUTaTeNli M BHEIIHIOK KoMaHay nycka MADIL ¢ 114, oagnum
AHAJIOrOBBIM MOJYJIEM I BBOJA 3aJaHHUsI CKOPOCTH M OJHHM IMPOLECCOPHBIM
MOZyJiIeM, UMEKUM B cBoeM coctaBe nopt muHbl CANOpen s cBsizu ¢
YaCTOTHBIMU ITPeoOpa3zoBaTEISIMHU.

[Ipouieccopupiii  Moaynab  obecneynBaeT  00paOOTKy  HMH(pOpMAaIUH,
MOCTYMAOIIEH C JaTYUKOB TIOJIOKEHUS  (SHKOJAEPOB) M OCYIIECTBIISIET
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pEryJIMpOBaHNE CKOPOCTH BpAILICHHS BAJIOB ACUHXPOHHBIX JBUTATENECH C IIEJIbIO
CUHXPOHM3allMM UX TNOoJIokKEHUs. CUeTHble MOIYNH ONPENEISIOT IOJOKEHUS
POTOPOB U pabOTAIOT B Mape ¢ MHKPEMEHTAJIbHBIMU YHKOJACPAMHU.

AHanoroBele U AUCKPETHBIE MOJYJIH, COOTBETCTBEHHO, 00ECIEYMBAIOT BBO/I
3aJlaHUsI CKOPOCTH M KOMaH bl Ha 3aIyCK U BHIOOP BEYIIETO MPUBO/IA.

Pa3paboTanHblii MHOTOJBUTATENbHBIN 3JIEKTPONPHUBOJL MO3BOJISIET MOIYYUTh
CUHXPOHHOE, COIJIACOBAHHOE M CHHXPOHHO-CHH(a3HOE BpAIlEHUE HECKOJIbKHX
ACHHXPOHHBIX JBHrareine. B ciyyae yBennueHus 4YMCIa JBUTATENICW s
yIOpaBlIeHUS UMH MOTYT OBITh HCHONb30BaHbl Oosee MmomHble PLC Modicon
Premium wma Modicon Quantum. Beioop Toro mim mHoro PLC ompenensercs
MPEAbSIBISIEMbIM  TPEOOBAHUSAM K TOYHOCTH CHHXPOHHOCTH U JUana3oHa
pPEryJIMPOBAHMUS, TAKKE KOJIMYECTBOM ACUHXPOHHBIX ABUTATEEH, YUACTBYIONIUX B
TEXHOJOruueckoM mpouecce. [Ipu aToM ynpasieHue npeoOpa3zoBaTessiMU YaCTOThI
or PLC moxer ocymiecTBisaThesi o uHbopmanuonHoi cetu Ethernet TCP/IP.
Otor cnocob Oonee »dPekTHBEH, AKOHOMHUYEH M TMepcrnekTuBeH. Cucrema
VIOPABJICHHUS TMO3BOJSIET CBOOOJHO MPOTPAMMHPOBATH M MEPENpPOrpaMMHpPOBATH
JMOObIE CBSI3U MEXKIY OJJIEKTPONPUBOAAMH W JIaTYUKAMM, YCTAHOBJIEHHBIMH B
MOOBIX MecTax Ha TexXHoJornyeckom suHuM. JlanbHeiias pa3zpaboTka u
YIyUIIeHUS XapaKTePUCTUKU BBICOKOTOYHOTO MHOT'OJIBUTaTEIHHOTO
ACUHXPOHHOTO  3JIEKTPONPUBOJA  CHUHXPOHHO-CUH(A3HOTO  BpalllEHUS  C
npeoOpa3oBarensiMu  4actoTel  Anemusap 71 ¢ PLC Modicon, nerko
MPUCTIOCOOISIEMOrO JJIsl JIF0OOr0 TEXHOJIOTHUYECKOTO Ipoliecca, MPeACcTaBIIsAeTCs
aBTOPY MEPCIEKTUBHOM.

B MADII ¢ IIY c BblIeneHUs: CUTHAJIOB PACCOIVIACOBAHHME IO CKOPOCTAM
JocTUraercss JioM cuHxpoHusaunu Ha [IW/[-perynstopax, cocrodmmx u3
npornopimonansaoro 38eHa (I1), uarerpansaoro (M) u nuddepennmnanbHoro 38eHa
([1). Anst ToyHOTO ynpaBlieHUsI CHHXPOHHO-CUH(DA3HBIM BpallleHUEM aCUHXPOHHBIX
JBUTaTEeNe pa3paboTaH y3el CHUHXpPOHU3alMM, MocTpoeHHbld Ha [IWJI-
peryisitopax camux IpeoOpaszoBarenedi 4actotel. [lpm 3TOoM U3 4yucna
ACUHXPOHHBIX JBUTrareiied BblOMpaercd Benymuil aBuratenb. OcTajabHbIE
npeoOpa3oBaTeay 4YacTOThl BBIOUPAIOT U MOAAECPKUBAIOT CKOPOCTh BpaLICHUS
JIPYTUX JBUTATENIed MpakTUYecKu cuH(a3zHbpIM. Bemymuii aBuratreib MOXKHO
BBIOMPATH MO BEJIMYMHE CTATOPHOI'O TOKA WJIM MOHMKEHHON CKOPOCTH BpaIEHUS
CaMOr0 Harpy>K€HHOTO JIBUTaTEJIA.

Jist  obecriedeHUs:  CMHXPOHHO-CHMH(A3HOTO  BpallleHUs  JBUTATENIeh
ucnonb3yrotcss aBa [IU]/-perymstopa (31ech oOIee KOJMMYECTBO ACHHXPOHHBIX
JBUraTeyield paBHO TPEM), BXOJHBIMH [MApAMETPaMU KOTOPBIX SIBIISIFOTCA
IIOJIOXKEHUSI POTOPOB, ONPEACIAEMBbIX NPH TMOMOLIM CYETHBIX MOJYJIEH C
MOAKIIIOYCHHBIMU HMHKPEMEHTAIBHBIMU SHKOJIEpaMH. BBIXOAHBIM MMapaMeTpoM
peryisTopa SBISIETCSl 3HaYEHUE CKOPOCTH BEAOMOro JBuratens. Takum oOpaszom,
MyTeM U3MEHEHUS CKOPOCTH BEAOMOIO JIBUTATENs JIOCTUTAETCSI CUHXPOHHO-
cuH(pa3HOE BpallleHHE JBUTATeNIel, paccOrjacoBaHUE IMOJOXKEHUH PpPOTOPOB
CBOAMTCS K HYJIIO.
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JlanHasi cucrteMa ymOpaBJIeHHs MOXKET OBITh peadn30BaHa MPUMEHEHUEM
sHKOJIepoB ¢ mipoTokosioM CANOpen, 4To MO3BOJSET OTKA3aThCsI OT NMPUMEHEHUS
cyetHoro moxayis. Komanapl u 3amanusi MoryT ObITh niepeaansl B PLC mo
CETEeBOMY MPOTOKOIY.
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AKYHTYTY AINITAPATTAPBIHBIH KUIJIIK TYPJIEHAIPTTIITI
KOIIKO3TAJITKBIIITHI ACUHXPOHIBI QJIEKTPKETEI'T

K. T. Tepremec

ATMaTBl SHEpreTUKa XKoHe OalIaHbIC YHUBEPCUTUTETI, AJIMATHI K.

Anjaarna. bepiiren Makanaaa TOKbIMa OHEPKICINITEPIHIE KOJIJIAHBLIATHIH )KYH TYTY
ammapaTTapblHBIH JJIGKTp KEeTerl peTiHae KaObUIAaHFaH J>KYMBICIIBI JJICKTP OLIIri
KYHECIHIH TEeXHUKAJBIK CHUIMIATTaMaJIapbIH JKaKcapTy KapacThIPbUIFaH. 3aMaHAyH >KHULUTIK
TYPACHIIPTIIITep AapKbUIbl  (azalbl POTOPIBI  ACHHXPOHMBI  KO3FAJITKBIIITAPIBIH
yileciMal aiiHaly KyHMeciH KEeTUIAIpY KYH TYTy amnmnapaTTapblHbIH AJIEKTP KETEr1H
KYIITIK POTOPJBIK OalIaHbICChI3 ACHHXPOHABl KOMKO3FAITKBIIITAP/Ibl CHHXPOHIbI-
cuH(}azagbl alHAIIBIPYFa MYMKIHJIIK Oepei.

Tipek ce3aep: KONKO3FAITKBITHI ACUHXPOHIBI JJEKTP JKETEeri, XYH TYTY
amnmapaTrTapbl, KYMBICIIBI JJICKTP OUIIri, XHUIIIK TYPJACHAIPTill, MHUKPOKOHTPOJLIEP,
CUHXPOHIbI-CUH (a3 bl alfHATY.

MULTI-MOTOR ASYNCHRONOUS ELECTRIC CARDING MACHINES WITH
FREQUENCY CONVERTERS.

K. T. Tergemes

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. This article examines the possibility of improving the technical
characteristics of the system "working electrical shaft", which is usually electrically
operated carding machines in the textile industry. Improvement of the agreed rotation
system asynchronous motors with slip-ring motors on the basis of modern frequency
converters allows you to create multi-engined asynchronous electric carding machines
synchronously - phase rotation.

Key words: multimotor asynchronous electric, carding machines, electric operating
shaft, frequency converters, microcontroller, synchronous -phase rotation.
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VIK 621.311

OLEHKA ITAPAMETPOB PEXKUMA C HCITIOJIB30OBAHUEM
BEKTOPA CUHXPOHU3UPOBAHHBIX ITAPAMETPOB
COCTOSAHUA CETHU

K. K. ToxTubaxuen, M. /I. MepekeHoB

AnMaTUHCKHUI YHUBCPCUTET DOHCPI'CTUKU U CBA3U, T'. AnMatel

AHHoOTanusa. B crarbe mnpemyaraercss METOJ pacueTa mnapaMeTpoB peXHUMa C
WCIIOJb30BAHMEM 3HAYEHUU MOAYJS M yriia casura mexay HampspbkeHusmu (U,D) Ha
koHIax BeTBH. Mcmnonb3yembie 3Hauenus (U,D) dopmupytorcs mno wunbopmanmu,
MOJIy4a€MOM OT YCTPOICTBAa BEKTOPHBIX CUHXPOHU3UPOBaHHBIX u3MepeHuit (PMU).
[Tony4yeHHbIE pe3ynbTaThl IO NPEMJaracMoMy METOAY pacueTa IapaMeTpoB pexuMa
CPaBHUBAIOTCA C JAHHBIMU KOMIIBIOTEPHOI'O MOJEIMPOBAHUS PEXUMa IO MPOrpamme
RASTRWIN.

Kuarwuesble cjioBa: CHHXPOHU3UPOBAHHBIE U3MEPEHHS, MOAYJIb HAMPSHKEHUS, YTOI
CIBHTIA.

[losiBnenne B anekTpodHepreTudeckux cucremax (93C) yCTpOWCTB,
00ecreynBaIIMX BEKTOPHBIE CHHXPOHU3WPOBAHHBIE WM3MEPEHHS MapaMeTpoB B
pexkume online, TO3BOJSAIOT CO3[aTh CUCTEMbI AJAlTHUBHOTO YIPaBICHUS
pexumamu cucteMbl [1]. LleHTpanbHON 3amadeil aJanTUBHOTO YINpaBICHUS
SBJISIETCA OlIeHKa W uaeHTu(dukanus pexuma 3IC. B cynHocTH, 3a1a4a OlEHKU
peXuMa 3aKIIOYaeTCs B IOJYYEHHH MapaMEeTpPOB COCTOSIHHMSI CHCTEMBI IIO
U3MEPSEMbIM WM HaOII0AaeMbIM NTapameTpam ceTu [4]. 9Ta 0cCOOEHHOCTh 3aAaun
OLICHKM pEeXUMa OTIMYAETCS OT KJIACCUYECKOM (POPMYIHMPOBKHM 3a/Jadd pacuera
peXuMa, KOIJa HEM3BECTHBIM SIBJISIETCSI BEKTOP HANpPsDKEHUS MPU M3BECTHOM
BeKTOpe Harpy3ku B y3iax [1,2,3]. CyiiecTByromue METOAbl pacuera pexuma
UCIIOJIB3YIOT UTEPATUBHBIEC MPOLIEIYPhl MOMCKA HANPSDKEHHS B Y3JIaX, B CBA3U C
HEJIMHEHHOCTBhIO MOJIETIM  yCTaHOBUBILIErocs pexuma. [lpu wucnonb3oBaHuu
ycrpoiictBa PMU, BekTOp HamnpsbkeHHs B y3jaxX H3MEPSeTCs W MPUHUMAETCS
W3BECTHBIM, 3HA4YEHUs [JPYIMX [apaMeTpoOB peEXUMa ONPEICIAIOTCI Yepes
M3BECTHBIC 3HAYCHHSI BEKTOPA HAMPSHKEHUS U apaMEeTPOB PACUETHON CXEMbI CETH
[5.6].

JUIsl OLIEHKHM MapaMeTpoB PEKUMa CETH 0 HAO0JII01aeMbIM MapaMeTpaM CETH
(U,0) coctaBuM ypaBHEHHE 0allaHCOB MOIIHOCTHU B y3JIaX B BUJIE:

(U4 HU P P HYSHIY ) (U HU P =S HISh (1)

rae U%U'- usmepsieMble BEKTOpa HaNpsUKEHHs (aKTHBHAST M PEaKTHBHAS
COCTABJISIOIINE) B y3JI€ 1;
U%U'-u3mepsieMble  HampspkeHHst — (akTHBHasT M PEAaKTHBHAs
COCTABJISIONINE) B y3JIaX J, CBA3aHHBIX C Y3JIOM;
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Yaij,JYrij— B3aMMHbBIE MPOJOJIbHBIE MPOBOJAUMOCTH (aKTHBHAA H
peakTuBHas) CXeMbl 3aMeleHus mexay 1 u J y3namu;

Y- momnepedHas MpOBOJUMOCTb y3ia I;

S; - MOJTHAS MOIITHOCTh HArpy3KHu B y3ie .

Cocrasisronue Hanpsbkenus U, U'; onpeensiorces B BUIE:
U*=Ucosd, U=Usin & (2)

VpaBuenue (1) ycranoBuBiierocs: pexxuma (YYH) 3anucano B jaexkapToBoi
CHUCTEME KOOpJIMHAT. B KOMIIIEKcax MporpaMm MOJCIUPOBAHUS PEKUMA PACUETHI
YpaBHEHUI yCTaHOBUBIIMXCS PEeXUMOB (YYH) BBINOTHSAIOTCS pa3AeibHO IS
aKTUBHOU M peakTuBHOU "yactu. C 3TOM 11enbio ¢popmyna 1 mpeobpaszyercs B BUieC
OaJlaHCOB aKTUBHOM U PEaKTUBHOW MOIIHOCTU B BUJIE:

a) OaJlaHC aKTUBHOM MOIIIHOCTH

Z(Uai(Uai-Uaj)‘f‘Upi(Upi-ij))szaij-E(Uai(Upi-Upj) + Upi(Uai-Uaj))Ypij
+(Uai +Uri }Yaii—Pi:O (3)

0) OanaHc peaKTUBHON MOITHOCTH

'Z(Uai(Upi‘Upj)'Upi(Uai‘yaj))gaij'F L(USUS-US)+ UR(UP-UP) Yy
+HUYHUTYP-Qi=0 (4)

PesynbraTel pacd4eToB pexMMa I OJHOro u3 y3n0B Tpansura Cesep-lOr
(pucyHoOK 1) o mapamerpam COCTOSIHUSI CETH IPUBEAECH HUXKE. BeKTop cocTostHus
NOJIy4EH TIIpU MOJEIMPOBAHUM PpPEKMMa C HCIHOJB30BAaHUEM IPOrPAMMBI
RASTRWIN.

1200+J112.8
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JlaHHBIE U1 y4yacTKa CeTH, NpUMBIKamomen K y3ny Hypa, npuBenens! B
cieayroIei Tabnuie.

Tabnuua 1 — JlaHHble U3MEPEHHs] MOJTYJISI HAPSKEHUS U YTIIOB /U1 y4acTKa CeTH

HanmenoBanue y3na U monynb % %
Dkubacry3 515 221,88 464,754
Hypa 491,27 356,77 337,7323
Aragnsipb 506,61 439,71 251,6185

Tabnuma 2 — JlanHble 10 IPOBOJIMMOCTSIM y4acTKa CEeTU

HauMmenoBanue BeTBU YO0 Ya Yr
Okubacry3-Hypa -0,000993 0,001398 0,01274986
Hypa-Aranbipb -0,000724 0,001326 0,01623153

OmnpenenseM mepeToKu MOITHOCTH 10 hopmynam (3) u (4)

Py_y = (356.77(356.77 — 221.88) + 337.73 - (337.73 — 464.75))0.00139
+(356.77(337.73 — 464.75) — 337.73(356.77 — 221.88))0,0127 =

= —1146 MBT
Q3-1 = —(356.77(337.73 — 464.75) — 337.73(356.77 — 221.88))0.00139
+ (356.77(356.77 — 221.88) + 337.73(337.73 — 464.75)0.0127 + (356.77
+337.73%)(—0.000993)/2 = 72.91 MBap
Py_a = (356.77(356.77 — 439.71) + 337.73 - (337.73 — 251.62))0.001326
+ (356.77(337.73 — 251.62) — 337.73(356.77 — 439.71))0.016
= 939.05 MBT
Qu-a = —(356.77(337.73 — 251.62) — 337.73(356.77 — 439.71))0.001326
+ (356.77(356.77 — 439.71) + 337.73(337.73 — 251.62)0.016 + (356.77>
+ 337.73%)(—0.000724)/2 = —173.84MBap
Bennuuny MOUTHOCTH HArpy3Ku ONpeiesuM 1o 0ajgaHCy MOUTHOCTEH B y3iie
Py = Py_y+ Py_p = —1146 + 939.05 = —206.95 MBT
Qu = Qy_y + Qu_p = 72.91 + (—173.84) = —100.93 MBap

Hwuxe npuBenensl nannbie no pacuery B mporpaMmme RASTRWIN s
BETBEM.
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Qaiinel  Pacuetel  Otepeite OkHa [Momows Crune

BOR SEXRe A8 BPEBEOmMA- v €@ [Bua.Ceu] [Buig BUP] [B
EEA+R-| sansnns ;] Q2 G fEe®y - | H--BFE =BT - B8

e x| B x| e < |

N_n L. HazeaHue R X B Krfr M_aHy |BA_...| P_Hau Q_Ha4
SrkmbacTys - Hypa 3.50 77.50 -852.5 -1 200 -113
Hypa - Araasipe 5.00 6120  -724.0 : f174

Pucynoxk 2 - Pe3ynbraTel pacuera nepetokoB no nporpamme RASTRWIN

Py_, = —1200 MBT Py_x = —952 MBT
QB—H =-113 MBap QH—A =174 MBap

BenuunrHa MOIIHOCTH HArpy3Ku, ONpeAeIeHHas JIsl y3J10B.

il

||
il

Tainer Pacueter  Ovkpeimte Okna [MNomows CTnne

B sEXRRREe 4 BFWEBE O™ -
E EH + R - | [0z 3@ O % g s E @ PSS

e =] o <11 < I

W ol i B = B D M

s Twn Homep HazeaHwe U_Hom M... PaioH P_H Q_H
1 MeH 1 SKMbacTys 500 -
2 [ Harp 2 Hypa 500 B oo 100.0

Pucynoxk 3 - Pe3ynbTaThl pacuera Harpy3ok mno nporpamme RASTRWIN
P, =200 MBm Q= 100 MBap

[IpennaraemMplii METONI pacdyeTa PEKUMHBIX MMAPAMETPOB MO MOIYJIO U YTy
HaIpsDKEHUS B y371aX OTJIMYAETCS OT CYLIECTBYIOLIMX METOAOB pacuera pexuma
TEM, 4TO He TpeOyeTcsl B KaueCTBE MCXOJHON MHGOPMALIMKM PACUETHBIX 3HAYEHUUN
Harpy3Ky U reHepalyy B y3Jax U OrpaHUYCHUN MOJYJIEH HANPSIKECHUM.

Hcnonb3yst TpUBEAEHHBIA BBILIE aITOPUTM OLIEHKH PEXKHUMA MO MapaMerpam
cocroguust cetu (U, 0), ompenenum mnapameTpbl peXUMa Il JIPYTUX Y3JIOB
Tpan3zuta CeBep-lOr. Mcxoanble NOaHHbIE A1 PacyeToB IO MPEAJIAraeMomy
AJITOPUTMY MIPUBENICHBI B Ta0nuIax 3 u 4.

Pe3ynbTaThl CpaBHUTEIBHOTO aHAJIM3a PAaCUETOB IEPETOKOB MOIIHOCTH I10
JUHUSM Y MOILIHOCTU HArpy30K MO y3JIaM [0 MPEIJaracéMoMy ajirOpuTMy MU IO
nporpamme RASTRWIN npuBenens! B Tabnumax S u 6.

BeiBoabl. lcrionp30BaHMe CUHXPOHU3MPOBAHHBIX BEKTOPHBIX HW3MEPEHUI
[IapaMeTpoB PEXUMa B BUAEC MOIAYJIS W yIjla HAIPSDKEHUS JUId ONpPEACIICHUS
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MEPETOKOB MOIIHOCTA IO JUHUSM M MOIINHOCTH B Y3J1aX IMO3BOJISIET CO3/aTh
QITOPUTMbI AJANITUBHOTO MOJIETMPOBAHUS PEKMMA CETH IO IaHHBIM U3MEpPEHUH.

B oTnunyne oT M3BECTHBIX METOIOB OLICHKU MapaMeTPOB pexkuMa, TPEOYIOIIUX
YCIOBUM HAOJIIOJAEMOCTH BCEH CHUCTEMbI, MpEAJIaraeMblii METOJ| MO3BOJISIET
OMpENENUTh TapaMeTpbl pPEeXHMa OJHOTO y3Ja MO HU3MEpPSEMbIM 3HAYCHHSIM
MOJYJISI W yrja HampsOKeHUsl 10 KOHIAM JIMHUM, MPUMBIKAIOIIUM K
paccMaTpuBaEMOMYy y3Iy.

[Ipennaraemslil B cTaThbe METOJI pacueTa PEKUMHBIX MTapaMETPOB MO MOJTYJIIO
U YUy HampsDKEHUs B y3Jlax OTJIMYAEeTCs OT CYLIECTBYIOIIMX METOJOB pacuera
pexuMa, TeM, 4YTO HE HCIOJb3YeT WTEpaluoOHHble MeTonbl. [Ipemnaraembie B
CTaTh€ pACUETHBIE BBIPAKEHHS MOTYT OBITh WCIOJIB30BAHBl B AJITOPUTMAax
UJCHTU(DUKAIIMN COCTOSTHUS CETH.

37



SESSH00°0 | 66¥000°0 | 6LLT00°0- %EEQE%-E@M,MVM
vTH0€010°0 | ¥£8000°0 | O¥1100°0- I9QWeNK - ATT]
986¥LT10°0 | 86€100°0 | £26000°0- ATII - 9IeNIrY
TIOT00 |  TIT000 | SSTT000- MIENIY - DEJIIOL
LSOS8TIO0 | ¥0¥100°0 | $86000°0- ATIT - DEADIOL
vTIT¥800°0 | £89000°0 | L6€T00°0- D€d.DIOI - adiarery
€80L00°0 | LLLOOO0 | L8LT1000- HRIERNEAY - adIdrrery
€STETIT0°0 | 9TET00°0 | $TLOOO 0~ qdiarrery - edAg
986%LC10°0 | 86€100°0 | £66000°0- edAH - eA1oegmig
IX BA 0A QUHRIOHOWHRH

I9NOX0 naroonurogodu igdionwede|| — 4 enmrge|,

0| 00°00S 00°0 00§ gney "dIHOYT]
SITEYT- | LIS 0L°T- [€91¢ ITIQWERK
CSEIYYT | LLTOS 8LT 9€°€0S ATTI
€E6L'8E | ¥SCIS 4% 7% GIS [MIBNIY
LET60°98 | €T°LIS St'6 SEYTS DeEdINAO0L
608°TVT | LIVSH €1°8¢ SIS HEIEBALIHK
G8I9IST | IL'6EY 8L°6T 19°90S adiarery
€TELLEE | LLOSE| €¥'er | LTT6V edAH
vSLY9Y | 88°1TT 8119 GIS eALoBOMNE,
qUATON eIrek
afl ol roI4 @ n OUHBIOHOWHR]
(NIM VLSV Y annedrodn oir)

UUHIXEAIIRH BIrIA U BIATOW BUHORBHE — ¢ BIUIIQR ],

38



% S1°0 % ¥€°0 081 0S¢ I9LBNITY
% 260 % Sty 0% 001 eL6L1 0T IS¢ DeEdIAOI
% S°1 % ¥T'T 0% 001 91°0¢ $5°S6 admrrery
“‘oon d oII degin ‘O LI ‘d 9L°0S vT 01 1reg
N ——— Awrndoarre Awowaererrod Anindoarre —
1 Ol XeIreA € ULOOHIION Awowaeterradir o xerek 4 HLOOHIIOJA H
NIMYLSVY anwedrodir o

u Awindoare Awowoeterradir o XereA 4 HLOOHIION g019hdkd BMHONIO BeHIIdLMHERd)) — 9 BIUIQR ],

% 60°0 %110 Vs L6 SYvS vEL6 AT 9IBNIY
% C0 % S00°0 42! CLYC 88°¢91 S 8YC DEd O] - 19LeNIY
% 1L0°0 % 91°0 145 0lv 66'¢l- 6’11y AI-DEd IO1
% €0°0 % ¥5°0 ¢SCl- L 6¥C v STl 90°1S¢C MLENIY-DEd IMNO1
% 8%°0 % 91°0 68 L'6SL LL 88 [S°8SL qdiarery-Ded DIOI
% ST0 % L1°0 L'8LT- 8C8L ST'6LI1- 8V 18L DEJDIOI-9diarery
% 10°0 % C¥0 v v9C- ¢ 0S evv9C- 6661 HeleeNed) -adiarery
% L0 % 80°0 §'sTT- €6 TS 1L°€€6 edAy-adarery
O oIl (%) d oIl degN ‘O 1gIN ‘d degN ‘O 1IN ‘d Ma1g
Awindoarre

go1onoed €100HMadIOL] onwedrodu %\WMWMMME EUHOhBHE | AWOWQdRIRLI/OdII O HLOOHIIOW EUHOhRHE SUHEHOHSNHEH

NIMYLSVY anwedrodir our

u Awindoare Awonwoererraddir on 40x012dan 40L9noed BYHIIO BeHIIdLUHERd)) — ¢ BIIUIQR ],

39



JIMTEPATYPA

[1] Ordacgi J.M., Massaud A.G., Viotti F.A. Wide Area Protection Systems
in Brazil. From Protection Monitoring & Control r eal SPS to a dream on
WAMPACS // Aut. 2009. — p. — 54-59.

[2] MHWpenpumk B.M. Dnekrpuyeckue cucteMbl H  ceTh. — M.:
Dneproaromusaart, 1989.

[3] BenukoB B.A. DnekTpuueckue cucTembl. MaremaTHdecKue 3ajadu
sHepreTuku. — M.: Boicuias mkomna, 1981. — 288 c.

[4] T'epacumenko A., @enun B. Ilepenaua u pacnpeneneHne 31eKTPUUECKOM
sHeprun. — M.: @enukce, 2008. -720 c.

[5] Tamm A.3. Crarudyeckue METOAbI  OICHHUBAHUS  COCTOSHUS
AIIEKTpO3HEpreTnyeckux cucreM. — M.: Hayka, 1976.

[6] MHextepe A.W. Unentudukamus MOACIM M KOHTPOJb YCTONYMBOCTH
O9C no naHHBIM CUHXPOHU3UPOBAHHBIX U3MepeHul // ABTopedepar auccepraiuu
Ha COMCKAaHHWE YYCHOW CTENCHW KaHaujaTa TEXHHUYECKMX Hayk-HoBocmOupck,
2011r.

REFERENCES

[1] Ordacgi J.M., Massaud A.G., Viotti F.A. Wide Area Protection Systems in
Brazil. From Protection Monitoring & Control r eal SPS to a dream on
WAMPACS . Aut. 2009. — p. — 54-59. (in Eng.).

[2] Idelchik V.I. Electrical networks and systems. — M.: Energoatomizdat,
1989. (in Russ.).

[3] Venikov V.A. Electrical systems. Mathematical problems of power
engineering. — M.: Vysshaya shkola, 1981. — 288 p. (in Russ.) .

[4] Gerasimenko A., Fedin V. Transmission and distribution of electric
energy. — M.: Fenics, 2008.-720 p. (in Russ.).

[5] Gamm A.Z. Static methods of state estimation Electric Power Systems. —
M.: Nauka, 1976. (in Russ.).

[6] Dehterev A.I. Model identification and control of the stability of the EES
according to the synchronized measurements. Abstract of the thesis for the degree
of candidate of technical sciences -Novosibirsk, 2011. (in Russ.).

40



PEJKIM ITAPAMETPJIEPIH TOPATITBIH dKAFIAVBIHBIH|
BEKTOPJIbI CUHXPOHIAJIFAH TAPAMETPJIEPIH KOJIIAHY
APKbLJIbI BATAJIAY

K. K. Toxtn6akuesn, M. /I. MepekeHoB

ANMaThl SHEpreTHKA JKOHE OailIaHbIC YHUBEPCUTHTETI, AJIMATHI K.

Anparna. byn Makanaga kepHEy MOHIHIH MOJYJI JKOHE JKEIIHIH €Ki OachIHIaFrbl
KepHey OypoimTapbiHbH BIFBICYBI (U,D) apKpuibl pexiM mapaMmeTpiiepiH ecenTey dici
yeoiapianpl.  Konmmanpuiatein Mouzaep (U,D) BekTopsibsl CHHXpOHJAIFaH —eJIIeyJep
Kypbuirbicel (PMU) OepeTiH aknapaTTaH ajblHa/bl. ¥ CHIHBUIBII OTBIPFAH OJIC APKBLIbI
anbiHFaH  HoTKenep, pexiMal RASTRWIN  GarmapnamachiMeH — KOMIBIOTEPIIK
MO/IENb/Iey OapbICHIH/IA ATBIHFAH MAJIIMETTEPMEH CaIbICTHIPBLIAIBI.

Tipex ce3aep: CUHXpOHJAJIFaH eJIeylep, KepHEY MOIYJi, KepHEY OYpBIIIBIHBIH
BIFBICYBI.

ASSESSMENT OF MODE PARAMETERS WITH USING STATE OF
NETWORK INFORMATION FROM PHASOR MEASUREMENT UNIT

K. Tohtibakiev, M. Merekenov

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. The paper proposes a method for calculating the mode parameters using
the modulus and angle shift between the voltages (U, D) on the ends of branches. Used
values (U, D) are formed on the information received from the Phasor Measurement Unit
(PMU). The results obtained by the proposed method of calculation mode parameters are
compared with the data from RASTRWIN mode modeling software.

Key words: phasor measurement unit, voltage module, shift of the voltage.
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ABTOMATUHKA, HHO®OPMAIIHOHHBIE
TEXHOJIOI'HHU, TEJTEKOMMYHUKAIIUHU U CBA3b

UDC 338.45:623

WAYS OF INTER-MODULE AND INTERBLOCK INTERACTION
OF HARDWARE CONTROL GROUND INFRASTRUCTURE OF
ROCKET AND SPACE COMPLEXES

D. V. Pashenko', M. P. Sinyovl, V. V. Kutuzov',
K. T. Sauanova®, D. A. Trokoz'

" Penza State University (Russian Federation, Penza)
* Almaty University of Power Engineering and Telecommunications,
(Kazakhstan, Almaty)

Abstract. Objects of land infrastructure are the main components of the space-
rocket complexes (SRC), its development and modernization are conducted in the
Russian Federation. Problems of management of the specified objects represent difficult
technological processes. Thus for each class of products the automated control and
management system for technological processes is used that significantly increases the
cost and complexity of their development, production and operation. To solve this
problem it is proposed to develop and use a unified and scalable hardware-software
complexes, which will reduce time and material costs of development, production and
operation. With the aim of unifying and ensuring scalability of module-block principle of
construction of the architecture of the hardware control ground infrastructure of SRC is
offered in the article. The main aim of this work is to develop methods of inter-module
and interblock interaction of hardware control objects of ground infrastructure of rocket
and space technology.

The article presents the structure of a typical unit consisting of a main module and
intelligent modules of input / output, which connect the elements of the collection of
information about the condition of technological equipment. As a result of the analysis of
the given structure is shown that the main problem at intermodular and interblock
interaction is large volume of a network traffic and the conclusion is drawn that
development of ways of interaction of hardware and software of management of land
infrastructure of SRC allowing to reduce a network traffic is an actual problem which is
solved in this work.

The ways of the organization of interaction between modules and blocks of a
control system given in article allow not only to construct the effective high-loaded
computer network possessing high reliability but also to provide support of the wide
nomenclature of modules of input-output, and use of the standardized protocols at an
interblock exchange gives the chance to integrate into the general network of the device
of third-party producers.

Key words: modular-block architecture, hardware controls, space-rocket
engineering.
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Introduction. One of the main parts of SRC are the surface infrastructure,
including technological and auxiliary facilities and technical installations, the main
functions of which is to refuel upper stages and spacecraft with propellant
components and gases using gas stations, as well as pre-launch operations,
including the management of fuels, fire and explosion suppression, water pipeline,
monitoring systems and thermal stabilization, technical systems that are part of the
oxygen-nitrogen plant. The management tasks of the entities in question are
complex processes that are unique to each class of product. In this case, for each
class of products has its own automated control system and process control fueling,
draining, fuel storage, water supply, etc., which significantly increases the cost and
complexity of their development, production and operation.

Therefore, it is essential to solve the problem of creating a single platform of
management of ground infrastructure of rocket and space technology, which will
provide a wide range of technical, technological and support systems using the
unified and scalable hardware and software systems that will reduce time and
material costs of development, production and operation of the SRC. An important
element is embedded control devices (controllers) that must meet both functional
requirements and non-functional row, including requirements for reliability,
manageability, security, reconfigurability, modernization and a number of other.
Within works on creation of the unified hardware and software of management of
land infrastructure of SRC it is offered to build architecture of hardware on the
modular and block principle.

Work purpose is development of ways of intermodular and interblock
interaction of hardware of management of objects of land infrastructure of the
missile and space equipment (MSE).

The structure of the standard block (or typical unit) is given in figure 1. A
typical unit consists of a main module and intelligent modules I/ o, which connect
the elements of the collection of information about the state of technological
equipment (sensors, pressure switches, level switch, dosing devices, counters, etc.)
and actuators (valves, heaters, pumps, etc.). Thus the module of input-output
realizes full datalogical interaction with objects of land infrastructure of SRC
which physically are connected to it. Interaction of modules of input-output with
the main module is provided via the internal bus of the block.
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In the basis, as the main module, and modules I / o are modern 32-bit
microcontrollers of the Russian production series 1886. Characteristics of the used

H

Main module

ﬂ

/_ -0 module 1

The internal bus

-0 module N
power module

interblock interaction

interface

Interface of interaction with sensors and

controls

Figure 1 — Structure of the standard block

microcontrollers are shown in table 1.

Table 1 - Summary table of characteristics of microcontrollers

These microcontrollers have high performance, high clock frequencies and a
sufficient amount of internal memory, as well as a wide range of supported

interfaces.
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Input-Output Main module
module

Name 1986BE93Y 1986BEIT

Case H16.48-1B 4229.132-3

Core ARM Cortex-M3 ARM Cortex-M1

ROM 128 Koaiir Flash

RAM 32 Koaiit 48 Koaiit
power supply 22.3.6B 3.0..3.6B

Frequency 80 MI' 140 MI'n
UART
CAN




The blocks interact via a special interface inter-unit interaction that is
implemented in the main module of each block. Thus, there are two levels of
interaction: inter-module and interblock (figure 2).

Let B={b,b,,...,b,} —many control units ground infrastructure of rocket and

space complexes, where N is the total number. Thus B can be represented as the set
consisting of the elements

b ={ My Qoo - P (1)

where 7; — the main module of the i-th unit, 4;— j-th input-output module of

the i-th control unit, K,is the total number of modules of I / o in the i-th unit,
p 1s the main module of the i-th unit. Network traffic of intermodular interaction of
the i-th unit can be determined as

me,f< m.q,), (2)

where £ v (M;5q,;) 18 the functlon of determining the network traffic between

the main module 7; and j-th input-output module of the i-th control unit.
The network traffic of interblock interaction can be similarly defined as

V= ZZﬁ::; Jb)i#z, 3)

=l z=1

where f, f”t( ,b.) 1s the function of determining the network traffic between

the main module of the i-th control unit and the main module of the z-th control
unit.

Block K

Block 1

Main module Main module

/O module 1 I/O module N

interconnect
interaction
manager

interconnect
interaction
manager

inter-module
interaction
manager

inter-module
interaction
manager

inter-modul
interaction
manager

inter-module
interaction
manager

Figure 2 — Scheme of interaction of the system
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Ways of interaction. Interconnect and inter-module interaction can be
implemented in the following ways:

— interaction at the level of shared memory;

— interaction at the level of the teams.

The first method has several disadvantages:

1. in each module, you must have a copy of shared memory that the increase
in the number of system components is a limiting factor in the scalability
management tools;

2. requires expenses of processor time to scan its own copy of shared memory
to define change information;

3. synchronization issues of shared memory for each block.

It is more difficult to realize the second way in practice as he demands
development of more difficult algorithms of work of the dispatcher of interaction,
the creation unified, the expanded set of the teams depending on the executed
algorithm of management.

Inter-module interaction. At inter-module level is proposed to use method of
interaction at the level of shared memory. In this case, the total memory contained
in the main module block. Maintaining data stored in the shared memory is made
by the main module via a serial poll of each module I / o and read data about the
changing state of technological equipment. Similarly there is a transfer of control
actions on process equipment.

Access to the modules I / o, as described previously, is performed on the
internal bus of the block. The internal bus can be of two main types:

— n- bit parallel bus;

— serial bus.

For all its merits, this high throughput and short access times and easy
implementation of communication protocols, parallel bus has a number of
disadvantages, such as difficulties in development and production due to the large
number of signal lines and low immunity.

On the other side of the serial bus is largely devoid of these disadvantages
when, often, a significant reduction in bandwidth and a significant increase in
access time.

You can also mention the option of access to the modules input / output
through a dedicated switch (topology "star"). Each module is connected in a
separate channel, the channel can be implemented as a serial interface, and parallel,
to a special switch that implements hardware communication Protocol. This
method requires a high baud rate and low latency, but requires very large hardware
cost and is complex to implement, so review it will not.

As for inter-module sharing is of great importance is the type of access to the
modules input / output. It is possible to distinguish two types of access:

— direct access, which is usually implemented by using n-bit parallel bus;

— indirect access via an intermediate element, which can be a coprocessor I /
o or a microcontroller, in this case can be used both parallel and serial bus.
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In the first case, all unit operation occurs in the main module and a fair
amount of time is spent not only on the poll Dooley I / o, but also on the
processing of the received data and converting those data to the state of the
managed elements.

In the second case, all preliminary data received from managed elements
performs a microcontroller, which is located directly on the module 1/ o, this leads
to unloading the main module by parallelizing the tasks between all the modules
block.

Figure 3 shows a comparison of the CPU main module when switching relay
in the module I / o for the case with immediate access on the parallel bus and the
case with indirect access via serial bus. Here we see that in the second case the
CPU sends only the command to switch and after some time, reads the ready state,
the remaining CPU time free for other tasks.

A

Direct access to the I I I
modules on the Installation | setting of timer | waiting for the | Relay state |
parallel bus relay values I 30 Mmc I timer signal I reading I

Comparison of the
relay state with
settable value |

| Setting Status
Flags

N —|

Access to the
modules on the serial
bus

Installation relay
values

[Frccing up CPU tinua Reading the status
flags

Figure 3 — Comparison of loading of the central module when switching relay

Given the specific applications, the most important properties are reliability
and speed of execution of commands. It is therefore proposed to use the access to
the modules I / o via serial interface with processing much of the information in
the modules.

As the interface inter-module interaction is proposed to use CAN (Controller
Area Network). CAN delivers transfer speeds up to 1 Mbps and has such
advantages as access to the resolution of conflicts and errors with recovering the
damaged bit [1]. In modern microcontrollers the Russian production is the
hardware support for this interface [2].

Using the CAN interface also imposes certain limitations:

— the device with low priority in certain situations may never get access to
the bus;

— speed up to 1 Mbit/s may be insufficient when an intensive exchange;

— the data length of each frame is limited to eight bytes.

Figure 4 shows the main module with input-output modules.

The transmission is carried out frames. The survey starts with sending one or
more frames containing the control information effects on process equipment if
such impacts are foreseen. Next is a silence frame, at this time, the input-output
processes of the previous frames, and passes control of technological equipment.
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Following is a transfer request, after which the module I / o sends frames with
information about the changing state of technological equipment connected to it.
The last transmitted frame the end of data signal to the main module about the
completion of the exchange with the current module I / o. Described exchange
procedure are carried out sequentially for each module I / o block.

Request format matches the format of the
remote frame CAN interface

main data silence data
recording between Requestto recording Requestto Requestto
module module frames Send \ module Send Send \
module \ > Response Ending
i/o1l data delimiter
(
module \» Response Ending
i/o 2 data delimiter
(
Ending delimiter — zero-length data packet with no data fields
-

Figure 4 — Diagram of inter-module exchange

The serial input-output to avoid problems with access to the bus. To reduce
the amount of information transmitted by exchange of personnel with data about

the changing state of technological equipment.
The limitation of eight bytes for the data field does not allow you to transfer

at once large amounts of data, so the data field has a special format (figure 5).

T T
w2 = = ' > 1
. S| =
g Identifier 7—:’] =12 DLC Data CRC E %E g
= e o -
=] Pt =W P =3 @
Bt 5 EgziE a 2 5. EZ
58 o s g.- 232 — = ] e E g 3 5
EA = = o2 Sa @ (=X < "5._% o =2
5 & =5 AR B = = g =1
B g 882 = 8 g e
£ @ s Tl
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o o
table number Offset table Data from table
7 6 5 4 3 2 1 0
Bytes

15 hum be

it ft

when data
transmittin
g «0»

modul l Table number|in the module
11 9

bit indicates the
type of table

Figure 5 — Format of the frame data
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The data field is divided into 4 parts:

1. the data from the table — up to four bytes data no description type;

2. the offset in the table — two bytes indicating the offset into the table in
which data should be written;

3. the number of the table, which in turn consists of two parts:

— module number;

— bit indicating the type of the table (the table with the flags or registers);

— room table in the module;

4. bit indicating the frame type.

The format of the data field allows you to only transmit change information,
indicating only its offset in the table, addressable by its number.

Also, there is the possibility of transmission of control commands with
multiple arguments. The format of the control frame is presented in figure 6.

» n = | = > e
S| Identifier |=|S| 2| DLC Data CRC al o
1 = | ~a 1
4 = a T
g = 2. g g e S = 2
s = £z P& B = g 2. 5o
S, @ 2 a.= 2 — = a8 5’ ae o

= 0.2 2 o (<] o, = =Rt o =
= = =] = = = .
2 = S =8 Q z 27 e
8 S °cs 3 = g s T

e “"‘\.
Command 1 argument 2 argument
7 6 5 4 3 2
"""""""""""" Bytes
Command

15 0

n
transmissi
on

Figure 6 - Is a frame Format command

The data field consists of the following fields:

1. bit indicating the frame type;

2. 15 bit commands;

3. 2 bytes - argument 1;

4. 2 bytes - argument 2;

5. 2 bytes - argument 3.

This format allows the transmission of various control commands, including
command settings to settings module I / o and remote upgrading of module 1/ o.

Interunit interaction. To determine how inter-unit interaction is of great
importance in network topology management system. There are many ways to
connect network devices [3]. There are 3 basic topology:

— bus - all units communicate over a single channel;

— ring - block is connected by lines with only two others: one he only
receives information, and the other only passes;
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— star - all blocks interact with the chief over a separate connection.

"Bus" is a single cable that acts as a backbone to which, via the shared bus
connecting the blocks of the system. At the ends of the bus are terminators
(terminating resistor), which does not allow the signal to be reflected, which
eliminates information noise in the network.

Sent by message element applies to the remaining blocks of the network.
Each block checks to see whom the message is addressed and if it is, processes the
information. To eliminate the simultaneous sending of the data is used or "carrier"
signal, either one of the blocks is the main or "gives the floor" to other blocks.

The advantages of this topology are that it is easy to install and configure, and
the number of cable takes much less than in other topologies, as well as the failure
of one of the blocks of the network continues to function. The disadvantage of this
topology is the problem of synchronization of shared memory for each block.

The topology of the ring. In this topology, all the blocks are connected in
series to each other than to form a closed network. In "the ring", unlike other
topologies ("star", "bus"), does not use a competitive method of sending the data,
the computer receives data from a previous standing in the destination list and
forwards them further, if they are not addressed to him. A mailing list is generated
by the unit, which is a token generator. The network module generates a marker
signal and passes it to the next system. The next system, taking the signal, analyzes
it, and simply passes it out. Signals in such communication are always flown in
one direction.

The advantages of this are that it is easy to install and assemble using a
minimum amount of equipment, as well as a steady job. But once out, you destroy
one of the blocks, or a gust on line, the whole link becomes useless and such
problems are quite difficult to find and eliminate, and the configuration and setup
of such a connection causes a lot of trouble. The disadvantages of this topology is
that the main module must have a copy of shared memory subordinates that the
increase in the number of system components is a limiting factor in the scalability
management tools, as well as required costs CPU time to scan its own copy of
shared memory to define change information.

Topology "star" is organized on the principle of centralized treatment, i.e.
there is a Central block or hub (hub) connected to all the blocks of the network. In
this topology, there can be a lot of blocks, all of which must be at a distance from
hub 100 meters (it is a peculiarity of the principle of propagation of signals). For
the topology "star" is required not so much equipment and maintenance is much
easier. The downside is that when the failure of the «huby» all blocks remains
without connection, and the high cost of cable and the limitation on the number of
computers depending on the number of outputs on the hub.

Figure 7 shows the topology of the connection block when the connection
type point-to-point, where Bm is the unit network or subnet, Bs — slave unit.
According to its principle this topology is similar to topology "star".
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Figure 7 — Topology of the connection block when the connection point-to-
point

Figure 8 shows the topology of connecting blocks when you connect to a
shared bus, where Bm is the unit network or subnet, Bs — slave unit.

Figure 8 — Topology of the connection block when the connection on the
shared bus

As the data transmission Protocol in the topology "Common bus" can be used
Time-Triggered Protocol [4, 5, 6]. A disadvantage of the topology is the problem
of synchronization of shared memory for each block.

As the data transfer Protocol topology "Star" can be used MODBUS [5, 7].
The disadvantages of using topology "Star" are:

— in the main module, you must have a copy of shared memory subordinates
that the increase in the number of system components is a limiting factor in the
scalability management tools;

— requires expenses of processor time to scan its own copy of shared memory
to define change information.

Consider the Protocol information of the logical unit of interaction with the
paired device, based on the standard MODBUS.

Poerational mode is MODBUS — RTU. The data transfer speed is 19200 bit/s.

The unit communication with a paired device is organized on the principle of
master/slave. The unit operates in the s/ave mode, and an associated device (PC
based industrial laptop) operates in the master mode.

Data channel RS-485 transmitted 10-bit parcels, consisting of:

51



— start bit;

— eight bits of data;

— stop bit.

The parity bit is not used.The sign of the end of message timeout, the duration
of which is not less than transmission time of 3.5 parcels.Table 2 shows the list of
functions supported by unit.

Table 2 - List of functions supported by unit

Functions code Appointment
(hex)
0x01 Read flags
0x03 Reading data registers
0xOF Setting the flags
0x10 Setting data registers

Note: use this table and then the field values are represented in hexadecimal,
start with Ox. The absence of symbols indicates the display of values of fields in
decimal notation.

When the communicating unit performs setup/read 16-bit data registers,
setting/reading the flags and reading of the identification data block.

The bit width of the register is 16 bits (a WORD is 2 bytes). When
exchanging data most significant byte is first. The flag occupies 1 bit.

In the messages which convey the state of the flags, the length of the data
field is a multiple of byte. One byte stores the state of the eight flags, starting with
the LSB in ascending order of addresses flags. Unused bits in the data byte are
padded with zeros. In all fields in the message, use the hexadecimal code.

For storing integer data in the format of DWORD (4 bytes) uses two
consecutive registers, the address must be even.

In tables 3 and 4 shows the message format when performing a data read
registers (function code 0x03).

Regardless of the topology and the protocol of exchange of the memory
module is laid out on a table that has a unique range of addresses for which the
access to its elements and modifier data type — registers or flags. Inter-unit
exchanges and inter-module occurs only blocks the changed information. To
ensure this exchange in the descriptor table has an additional field that contains
information about changes in this table. In case of any change, the entire table is
marked as "modified" and in the next cycle of exchange table will be transferred to
another unit. In the absence of any changes, the exchange will not occur. Thus, the
greatly reduced amount of traffic they generate.
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Table 3 - Format of messages when a request to read data registers

The functional Unit Code The Number of Checksum
purpose of the field | address function | address of | registers
the first
register
Length, in bytes 1 1 2 2 2
The value A 0x03 AR n CRC

The address value of (A) from 1 to 247.

Table 4 - Format of the message in the response block when executing the read

data registers

The functional Unit Code The Data Check sum
purpose of the field | address function | number of | (content of
bytes of registers)
data
Length, in bytes 1 1 1 2xn 2
The value A 0x03 2 xn CRC

Note: 7 is the number of registers

Look at the different versions of the algorithms interconnect the interaction
with different topologies, the network building. Each algorithm can be described as
a graph [8], whose nodes are the interacting blocks and edges atomic operations
executing in a certain order in the exchange. Figure 8 presents the algorithms to
interaction networks consisting of 4 blocks.

For the topology "star" in the processing of all the information on the main

block »™ (figure 9a) each slave unith, transmits information about the changing

state of technological equipment4....(6".5,). On the main block of the control
algorithms ¢ (b™) and subsequent transfer of control commands to subordinate

qorder

(b",b)for Vie N
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2 qproc qPFOC

2 q route

Qsend 3
3 Jorder Jorder Qsend
order
a) b)
11 !
q;end 1 . Qsend
Jsend
2 Uit 2 Jfsilt 2 it
ONO;
CIproc qproc Qproc
c)

Figure 9 — interconnect versions of the algorithms of interaction with
different topologies, the network building
When distributed processing of all the information for the topology "star"
(figure 9b) on the center unit imposed an additional function — routing commands
q.....(0",b) for Yie N . In this case internal tables that are stored in the memory

of the central unit, determined what subordinate units are interested in this team
and for these blocks 1s a retransmission ¢, (b",b) for Vie N. After
synchronization, each memory block executes its portion of a distributed algorithm
for control of technological equipment ¢ __ (b)) for Vie N.

When distributed processing all the information blocks organized in a
network according to the topology "Common bus" (figure 9¢) each unit b, issues a

proc

broadcast command on bus ¢',,,(b,). The rest of the block b,,i # j checks its own
message addressed to the identity ¢ ,,(b;,b,),i# j and if successful, process the

information.

Thus, it 1s possible to create a mathematical model are given in figure 9
algorithms using predicate logic [9, 10]:

— for the topology "star" in the handling of all information to the main unit

Ma (bl ’b;n’b3’b4) = (qsend (bl ’bzm)—)qproc (b;’))_) (4)
— ( qorder (b;" b bl ) & qorder (b2m b b3 ) & qorder (b;" > b4 )) >

— for the topology "star" with the distributed processing of all information
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Mb(bl’me’b3’b4) = (qsend(bl’bgn)—)qroute(me))—)

[qsend(b;l’b3)——)qproc(b3)jv (5)
v (qsend by ,b,)——,,. (b, )j V G proc(D5)

— 1in distributed processing all the information blocks organized in a network
according to the topology "Common bus"

(qﬁlt(bl ’bZ)—)qproc(bZ))v
M (b,b,,b;,b,)=q",,,,(b)—> v(qﬁlt(bl’b3)—)qproc(b3))v . (6)

v (qﬁlt (by ;b)) — 9 proc (b, ))

The formalization of these algorithms allows us to talk about consistency by
Gilbert and applied in the facilities management ground-based facilities on
reshimosti and adequacy.

Conclusion. Using these methods it becomes possible to build efficient high-
performance computing network with high reliability by hardware monitoring the
integrity of transmitted data. Thanks to the standardization of the format of internal
messages support a wide range of modules I / 0. The use of standardized protocols
in the interunit exchange allows integrating in common network third-party
devices that support data standard for interoperability.

Research is conducted within the framework of the Federal target program
"Research and development on priority directions of development of the STC
Russia for 2014-2020" (Agreement No. 14.574.21.0045 from 19.06.14, UID
"RFMEFI57414X0045").
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PAKETA - FAPBIIITBHIK KEIIEHAEPAIH KEP BETIHJET'T
WH®PAKYPLLIBIMBIH BACKAPATBIH ATITIAPATTBIK KYPAJIJIAPIBIH
MO/JYJIb APAJIBIK KOHE BJOK APAJIBIK O3APA OPEKETTECY
OJIICTEPI

. B. Mamenko', M. IT. Cunes', B. B. KyTySOBl, K. T. CayaHOBaz, . A. Tp01<031

1 . . .
ITenza Memnekerrtik YHuBepcureri, [len3a k., Peceit
2 o i
ATnMaThl SHepreTrKa koHe OaillaHbIC YHUBEpCUTETI, AMaThI K., KazakcTan

Anparna. byn MoceneHi menry ymriH Oip KasbIlKa, TYpre KeATipieTiH, KOpJapsl
OCKEH CaillblH OHIMIUIITIH ecipe ajaThlH alapaTThI-MPOrpaMMalbIK KEIICHACP KYpY
KOHE KOJIIaHY >KOJIbI YCHIHBLIAAbI, SpUHE OYJI JKOJI KYpY, LIbIFapy >KOHE MaiianaHyarsl
YaKBIT KOHE 3aTThIK IIBIFbIHAAP/BI a3aiiTyFa MYMKIHAIK Oepenl. bip Kaiblnka KenTipity
YKOHE KOpJiapbl 6CKEH CallbIH OHIMIUTITIH 6cipe allaThlH MYMKIHAIKTEP/l KAMTaMachI3 €Ty
ymia kep Oetingeri PFK  wuHbpakypsuibiMbiH  Oackapy ammaparTblK —Kypaigapbl
APXUTEKTYPAChIH KYPY KaFHIachl PETIHAE MOMIYIbI-OMOKTHIK SJIC YCHIHBUIBIN KATBID.
ConbiMeH Oipre, >KYMBICTBIH HET13T1 MaKcaThl OYJI pakeTa - FAPBIIITHIK TEXHUKAHBIH KEP
OeTingeri MHOPAKYPBUIBIMBIHBIH OOBEKTIIEpiH OacKapaThIH almapaTThIK KypaaaapIblH
MOJ1yJIb apaJbIK KoHE OJIOK apalibIK ©3apa SPEKETTECy JICTEPAIH KYPY.

Makanaga eHrizy-mblFapy >KOHE HETi3ri MOIYJBbIACH TYPAThIH YITUI OJIOKTBHIH
KYPBUIBIMBI ~ KENTIpiNreH, MyHAa TEXHOJIOTUSIIBIK JKAOMBIKTApABIH KYHI Typaisl
MOIIMETTEP/I1 )KMHAY 3JIEMEHTTEP1 MHTEJIEKTYal bl €HI13Y-IIbIFapy MOJIYJIIHE KOCHUIFaH.

KenTiprren KyppUIbIMIBI TalAay HOTHKECIHIE MOAYIb apajiblK KOHE OJIOK apaibIK
e3apa OpeKeTTeCyleri Heri3ri macene Oy JKemigeri TpaduKTIH YIKEH Kejlemi, ai
KOPBITBIHIBIIAYAA JKemijeri TpadukTi KbpICKapTyFa MyMKiHIik OepetiH PEFK  xep
OetiHzeri HHGPaKypbUIBIMBIH anlapaTThl-NporpaMMalbIK 0ackapy KypajlgapblHbIH €3apa
OpEeKeTTeCy oiCTEePIiH Kypy OYJI OCHI )KYMBICTa YHFApBbUIFAH ©3€KTi €Cell.

Makanana kentipreH 6ackapy KyHeciHIH MOAYJb JKOHE OJOKTap apachiHia e3apa
opekeTTecysepl YUbIMACThIpy oAICTepl CEHIMAUNr, TUIMAUII >KOFaphl ecenTeyill
KENIIepai KYpyFa MYMKIHIIK OepyMeH Oipre eHri3y-mibiFapy MOAYJIACPiHiH KeH Ti3iMiH
KOJIZJayJbl KaMTaMachl3 e€Tefl, al OJIOK apajiblK aklaparieH aaMmacyda CTaHIapTTalFraH
xaTTamajapabl  KOJJaHy OpTaK Jkemire OeTeH OHAIPpYHIUIEpIAIH KypajlgapblH
UHTerpanusiayra MyMKIHAIK 6epei.

Tipex ce3aep: Monynbai-OJOKTBIK apXUTEKTypa, ammapaTslK Oackapy Kypanmaap,
pakera - FapbIIITHIK TEXHUKA.
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CHOCOBBI MEKMOJIYJbHOI'O 1 MEKBJIOYHOI'O
B3AUMOJEVICTBUSI AIIITAPATHBIX CPEJCTB YIIPABJIEHUS
HA3ZEMHOW UH®PACTPYKTYPOM PAKETHO-KOCMHMNYECKHUX
KOMILIEKCOB

1. B. Mamenko', M. IT. Cunes', B. B. KyTy30B1, K. T. CayaHOBaz, . A. Tp01<031

1 o .
[Tenszenckuit ['ocynapcTBeHHbIN YHUBEPCUTET, T. [len3a, PO
2 o
AJMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBs3H, I'. Anmatsl, Kazaxcran

AnHoTanmMsa. OOBEKTHl HAa3eMHOM HHQPACTPYKTYpbl SBISIOTCS OCHOBHBIMU
COCTaBJISIIOIIMMHU  pakeTHO-kocMuyeckux KomiuiekcoB (PKK). Jlns pemenus stoit
npobiemMbl  mpeularaercsd  pa3padoTaTh M UCHOJIb30BaThb YHU(HUIMPOBAHHBIE U
MaclmITabupyeMble annapaTHO-IPOrpaMMHBIE KOMIUIEKCBHI, YTO I103BOJUT CHHU3UTh
BpPEMEHHbIE U MaTepuajbHbIE 3aTPaThl HA pa3pabOTKy, MPOU3BOJCTBO U HKCIUTyaTALHUIO.
C nenpto yHUPUKAIUMU M OOecredeHHs BO3MOXHOCTH MAaclITaOUpOBaHUS B CTaTbe
npeIaraeTcs MOJYJIbHO-OJOYHBIN NPUHIMII MOCTPOSHUS ApXHUTEKTYpPhI amapaTHBIX
cpencTB ympasieHus HazemHou uHpacTpykrypoil PKK. IIpu 3ToM ocHOBHOH menbio
paboThl  sBiIsleTcs  pa3paboTKa  CIIOCOOOB — MEXMOIYJIBHOTO M MEXOJI0YHOIro
B3aMMOJICHCTBUSL  aNNapaTHBIX  CPEACTB  yHpaBieHUs  OOBbEKTaMH  Ha3eMHOU
UHPPACTPYKTYPHI PAKETHO-KOCMHYECKON TEXHUKH.

B pe3ynbrate aHanmza NpUBEAEHHON CTPYKTYpPHl IMOKAa3bIBA€TCs, YTO OCHOBHOM
npoOeMol MpU MEXKMOJYJIBHOM M MEXKOJIOYHOM B3aUMOJICHCTBUU SIBIISIETCS OOJBIION
00BbEeM ceTeBOro TpaduKa M JIEIaeTCs BBIBO, YTO Pa3pabOoTKa CloCOO0B B3aUMOICHCTBUS
anmapaTHO-NIPOTPAMMHBIX CPEICTB yIpaBieHUs HazeMHOW wuH(PpacTtpykrypoir PKK,
MO3BOJISIIOLINX COKPAaTUTh CETEBOM TpaduK, SIBIAETCS aKTyaJbHOM 3ajayeil, Koropas
pelaeTcst B JaHHOM pabore.

IIpuBeaeHHBIE B CTaThe CIOCOOBI OPTaHU3AIMN B3aUMOJICHCTBUS MEXKY MOIYJISIMU
u OJOKaMU CHUCTEMbI YIPABJICHUS MO3BOJISIOT HE TOJBKO MOCTPOUTH 3((HEKTUBHYIO
BBICOKOHATPYKEHHYIO BBIYUCIHUTEIBHYIO CETh, OOJAJArONIyl0 BBICOKOW HAEKHOCTHIO,
HO W O00ecrne4ynTh NOJACPKKY IIMPOKOW HOMEHKJIATypbl MOAYJEW BBOJAA-BBIBOJA, a
UCTOJIb30BAHUE CTAHAAPTU3UPOBAHHBIX IMPOTOKOJIOB MHPU MEXKOIOUYHOM OOMEHE JaeT
BO3MOKHOCTb MHTEIPUPOBATh B OOIIYIO CETh YCTPOICTBA CTOPOHHUX IIPOU3BOIUTENECH.

KiroueBble cioBa: MOAyiIbHO-OJIOUHAs apXUTEKTypa, amlapaTHbIE CpPEACTBa
YIIPaBJICHUS, PAKETHO-KOCMHUYECKAsl TEXHUKA.
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YK 629.783:523.3:681.51

YHOPABJIEHUE C UBSMEHSIOIIEACS KOH®UT'YPALIMEN
B CUCTEMAX OPUEHTAIIMU U CTABUWJIN3ALIUHU
KOCMHMYECKOI'O AIIITAPATA

N. A. ®enopenko, b. /1. Xucapos

AJMaTUHCKUI YHUBEPCUTET SHEPTETUKH U CBSI3H, I'. AJIMaThI

AHHOTanmMsA. B kauecTBe OOBEKTOB MCCIEIOBAaHUS PACCMOTPEHBI CHCTEMBI
OpHEHTAlMU M CTA0WIM3aluu KOCMHUYECKHX amnmnaparoB. [IpuBOIATCS OCHOBHbIE
KpUTEPUH UX TMOCTPOEHUS. AHAIU3UPYIOTCS (PYHKIMOHAJIbHBIE BO3MOXXHOCTH [0
CO3JAaHUIO0 YIPABJISAIOIIMX MOMEHTOB B IACCHUBHBIX M AKTUBHBIX CUCTEMAax YIPaBICHUS
JBI)KEHHEM B KOCMMYECKOM IPOCTPAHCTBE, pa3OupaloTcs HUX JIOCTOMHCTBA U
He/loCTaTKU. B kauecTBe rmOKOro M JEMCTBEHHOrO CIOco0a KOMIEHCALMU Pa3IMYHbIX
BO3MYIIAIOIIMX BO3JACUCTBUM IIpEUIaraercsi CTPYKTypa CUCTEMBl OpPHEHTAlUd |
cTa0WIn3allud C U3MEHsoulelics KOH(Urypanueil ynpaBieHus, B 3aBHUCUMOCTU OT
o0yacTé PyHKIMOHMPOBAHUSI KOCMHUYECKOTI'0 anmapara.

KiroueBble cj1oBa: KOCMWUYECKHMM ammapar, yIpaBICHUE JBW)KCHHUEM, CPEICTBA
aBTOMATHKH, YIIPABJICHHUE C U3MEHSIOUIEICS KOHPUTypaluei.

1 OcHOBHBIE XapaKTePUCTUKHU CUCTEM YNPABJIEeHNS IBUKEHUEM

Coznanmne MpakTUYECKH KaXIO0H CHCTEMbl OPHUEHTALUN U CTAOMIM3AINH IS
pa3IMYHBIX KOCMHUYECKUX amlapaToB BO MHOTOM OIpeNemseTcs] UX IMelsIMUA U
3agayamMu. OJHAKO €CTh W PsiA OOMIMX MOMEHTOB, Ha KOTOpbIE pa3padOTUMKaM
Bcerma HeoOxoaumo oOpamate BHuUManue. Hampumep, 53T0 oOecrnedenue
HAJECKHOCTH W B3aWMOJCMCTBHE CHUCTEMBl OPHUEHTALIMUA C JIPYTUMH OOPTOBBIMHU
CUCTEMaMHM, OTPAaHUYEHHUS 110 Macce U pazMepam, pexumam (yHKIUOHUPOBAHUS U
T. A. Ho rnaBHbIMU 3ajauamMM Ha CTaJuUd OPOUTAIBHOTO TMOJETa, Oe3yClOBHO,
OCTalOTCAd  OpUEHTauuss W  crabuiuzagusi, TO €CThb —  o0ecredeHue
MOCJIEZIOBATEIBHOCTU TPEOYEMBIX IOJIOKEHUH B MPOCTPAHCTBE M KOMIICHCAIUS
YIJIOBBIX OTKJIOHEHUH KOCMHUYECKOI0 anmapara OT OIIOPHOM CUCTEMbI KOOPIUHAT.

Pa3paboTka cucteMbl OpHEHTALMU U YIII0BOM CTaOMIM3aluu 1Jis TpeOyemMoro
KOCMHUYECKOI0 amrmapaTa, Kak IpaBHJIO, OCYILECTBISETCS UCXOAS M3 CIEAYIOLINX
Kputepues [3]:

- IO TUIIAM OCEN OPUEHTAIUU;

- 110 croco0y 3a/1aHusl YIPABISIOIINX MOMEHTOB;

- 110 CTETICHU TOJTHOTHI OPUEHTAIINY;

- 110 CTETIEHU y4YacTHs YeJIOBeKa B YIPABICHUU.

Ha pucynke 1 mokaszaHo, Mo KakuM MpU3HAKAM MOXXHO KilacCU(pUIUPOBATH
CUCTEMbI OPUEHTALIUN U CTAOMIM3AMN KOCMUYECKUX aIlapaToB.

[ToctynatenbHO JBWXKYIIMMHUCS OCSIMM  OpPHEHTALlMM  HA3bIBAlOT  OCH,
COXPAHAIOIINE HEHW3MEHHBIM CBOE IIOJIO)KEHUE IMPHU ABMXKEHUHU KOCMUYECKOTO
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amnrapara OTHOCUTENBHO 3Be3/1. TO eCTh TaKME OCU HE COBEPIIAIOT BPAIIATEIILHOTO
nBkeHusa. K Bpamaronmmcs ocsiM OTHOCSIT OCH, COXPAHSIIONIME HEU3MEHHBIM
HaIpaBJeHUE BEKTOpa YIJIOBOM ckopocTH BpamieHus. [lox crieasimumu ocsiMu
MOHUMAIOT OCH, BEKTOP YIVIOBOM CKOPOCTH Bpall€HUSI KOTOPBIX MOXKET
U3MEHSTHCS TPOU3BOJIBHBIM 00pa30M.

CHCcTeMbl OPHEHTAIIHH H CTa0HIH3 AT

— N

IIo cTeneHH Y4YaCTHA
JelloBeKa

ITo cTeneHH NOMHOTE
OpHEeHTAHH

Io cnocody 3amagug
VIPABIAFONUMX MOMEHTOB

N !

ABTOMATH3HPOB
aHHBIE

ITo THIAM ocell OpHEHTAIHH

— |\

C moCTYNaTenEHO C
IBHKVIIHMH cA BPAIIAOIITHMICS
OCAMH OCAMHA

OmoocHBIE ABTOMAaTHYECKHE AKTHEHBI®

Co cnenanmsMH
oCAMH

TpexocHbe

ITaccuBHEBIE

KomOEHEpO-
BaHHEIE

Pucynok 1 — Buasl cuctem ynpaBieHus: JBUKEHUEM KOCMUYECKOTO anmnapara

[lo crTeneHu NOJHOTHI OPUEHTALMM CUCTEMBI YINPABIEHUS JBHKEHUEM
pa3lensioT Ha OJHOOCHBIE M TpeXOoCHble. B OJHOOCHBIX cucTeMax Tpedyercs
HY>)KHOE TIOJIOXKEHUE TOJBKO OJHOM M3 OCed KOCMHYECKOro ammapara. Takoe
YCIIOBHE SIBISIETCA JIOCTaTOYHBIM, HAlpUMeEp, JUIsl OPHUEHTALMM COJIHEYHBIX
Oatapeil wim obecrieyeHus] HalpaBlIeHHOW paauocBsas3u. Ilpu TpexocHol cucreme
OpHUEHTAIMM U CTAOMIIN3aLluHU ONPEAEIICHHOE YII0BOE MOJIOKEHUE TIPUJAETCSI BCEM
TPEM OCSIM KOCMUYECKOTO anmnapara.

['paganmst cucteM OpUEHTAMM W CTAaOWIM3alUMU HAa aBTOMAaTHYECKUE U
aBTOMATU3UPOBAHHBIE MOJPAa3yMEBAET, YTO 4YEJIOBEK JIMOO HE BMEIIMBACTCS B
IpoliecC YIMpaBlEHUsl JBM)KEHHEM KOCMHUYECKOro ammapara, Jn0o, HaobopoT,
MO>KET MOBJIUATH HA HETO.

[lo cnocoOy 3agaHusi yNpapSIOIMIMX MOMEHTOM CHUCTEMbI OPUEHTALMU U
cTabuIu3aluu NoApa3AesioT Ha MaCCUBHbBIC, AKTUBHBIE U KOMOMHUpPOBaHHBIE [ 1].

2 q)yHK]_[I/IOHaJILHLIe BO3MOKHOCTH CUCTEM OPHUECHTAIIUMN U CTaﬁl/IJII/I:iaIII/II/I

ﬂJI}I pa6OTI>I IMaCCHUBHBIX CUCTCM OPpUCHTALIUH U CTa6I/IJII/ISaI_II/II/I HC Tp€6y10TCSI
60pTOBI>I€ HCTOYHHNKH ITMTaHHA, a4 KOMIICHCAIIUA BOSMYHIGHI/Iﬁ OCYHICCTBIIACTCA
6J1aroz[ap;1 HNCIIOJIb30BAHHIO (I)I/IBI/I‘-IGCKI/IX CBOMCTB Cp€Abl — MAIrHUTHOI'O HJIA
IpaBUTA0UOHHOI'O II0JIsA, A3POAMHAMHUYCCKOI'O  COIIPOTHUBJIICHUA, COJIHCYHOI'O
JaBJICHUA WJIN COOCTBEHHOTIO BpalllCHHUA KOCMHUYCCKOI'O aIlliapara. I[JI}I COo31aHMA
YIIPAaBIAIOIUX MOMCHTOB  YCTAHABJIMBAIOTCA  CIICHUAJIBHBIC YCTpOﬁCTBa -
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TPaBUTAIIMOHHBIC IITAHTH, MOCTOSHHBIE MAarHHUTHI, PA3IUYHBIC CTAOWIN3aTOPHI
KOHYCOOOpa3HOM, IIMIMHAPUYECKO 1 Ipyrux ¢hopm. K n1ocToMHCTBaM MacCUBHBIX
CUCTEM OpPHMEHTAMM M CTAOWIM3AIMM OTHOCATCS MPOCTOTAa KOHCTPYKTHUBHOTO
WCIIOJIHEHMSI, HAJICKHOCTh M MPAKTUYECKH HEOTPAHMYEHHBIA CpPOK Ciy>KObI [1].
Henoctarkamu ke SBISIIOTCS HEBBICOKAas TOYHOCTb OPHUEHTALMU, Majble 10
BEJIMYMHE YMPABISIONINE BO3ACHCTBHSI M HEBO3MOXKHOCTH OBICTPOM peakiuy Ha
OTKJIOHEHHE OT 3aJlaHHOW OpOWTHI. 3aTO aKTUBHBIE CHUCTEMBl OPHUCHTAIUU U
crabunmn3anuu  00Jaal0T BBICOKOM TOYHOCTBIO YIpPaBICHUS, HEOOXOAUMBIM
OBICTPOJICHICTBHEM U CIIOCOOHOCTHIO (HOPMHUPOBATH OOJBIIME TIO BEITUYHHE
yopasisironiue BozaedctBus [1]. Bce 3To pocturaercss 3a cyeT NPUMEHEHUS
MCIIOJTHUTENIbHBIX OPTaHoB, JUIsl paObOThl KOTOPBIX HUCIOJIB3YIOTCS AJIEKTpUYEcKas
HHEPrus OT COJIHEYHBIX OaTapeil uiau OOpPTOBbIE 3amackl TomMBa. Ho BMecTe ¢ TeM
y AaKTUBHBIX CHCTEM €CTb M TaKh€ HEJOCTAaTKHU, KaK HX BBICOKas IIEHa,
OTPaHMYEHHOCTh 3alacoB SHEPrMM Ha OOpTy WM pabodyero pecypca Tex xKe
UCIIOJIHUTENIbHBIX OpPraHOB — THPOCKONMYECKUX CHUJIOBBIX CTAOMIIM3aTOPOB,
JIBUTATEJIEN-MaXOBUKOB U PEAKTUBHBIX JBUTATENICH Mallon Taru [2,7].

YroOsl wn30exaTh HEIOCTATKOB, KOTOPHIE CBONCTBEHHBI MACCUBHBIM |
aKTUBHBIM CHCTEMaM OpHEHTAllMd ¥ CTAa0WIM3allid B OTIEIBHOCTH, OBLI
MPEJIOKEH KIIAaCC KOMOMHUPOBAHHBIX CUCTEM. TO €CTh BeCh MOJET pa3dmBaeTcs
KaK Ha aKTUBHBIC YYaCTKH, IJie He0OX0uMa BBICOKAsh TOYHOCTh OPUEHTAIINH, TaK
Y TIACCUBHBIEC YYACTKH, HA KOTOPBIX TOYHOCTH He TpeOyercs. [Ipu Takux yciaoBHsix
(GYHKIIMOHUPOBaHUS KOMOWHHPOBAHHOE HCIOJIb30BAaHUE CBOMCTB MAcCCUBHBIX U
AKTUBHBIX CUCTEM OPUEHTALMU U CTAOMIM3AIH [T03BOJISIET:

- obecneuynTh B XOJ€ IMOJIETa pa3jMuYHbIE PEXKUMBI pabOThl ¢ TpedyeMoii
TOYHOCTBIO;

- (popMUpPOBATH B ONpPE/IECICHHBIE HHTEPBAJIbI BPEMEHHU, COOTBETCTBYIOIINE 10
BEJIMUMHE YIIPABJISIFOIINE MOMEHTHI;

- 3HAUWTENBHO YBEIWYUTh CPOK OHKCIUTyaTalli M YMEHBIIUTH 3aTPaThI
SHEPTUM B CPABHEHUU C TOJHKO aKTUBHBIMU CUCTEMAaMHU.

3 Oco0eHHOCTH MPUMEHEHHS MACCUBHBIX U AKTUBHBIX CHCTEM

B nenomM akTtuBHAs WM MacCHMBHAs HANPaBJIECHHOCTb CUCTEM OPUEHTALUM U
CTAaOMIIM3AIIMN  ONPENEISACTCS HCIOJIb3YeMbIMUA HCIIOJHUTEIBHBIMA OpraHaMu
(pucyHOK 2), TpeOYIOIMUMH W, HAPOTHUB, HE TPEOYIOMIMMHU YHEPTUNU OOPTOBBIX
HMCTOYHUKOB MTUTAHUS.

Ha maccuBHBIX ywacTkax mojeTta, TZie HET HeOOXOAMMOCTH B BBICOKOM
KauecTBE  YIIpaBJICHUS, OTPAaHUYMBAIOTCS  NPUMEHEHHEM  Kakou-1m0o
Pa3HOBHUJIHOCTH  IMAaCCUBHBIX CHCTEM OpPUCHTAllMM W  CTaOWIM3alUd — —
IPaBUTAIIMOHHOM, MAarHUTHOM, a’3pPOJIMHAMUYECKOM, COJIHEUHOU, UJIU MCIOJIB3YIOT
CTaOMIM3AIMIO BpallleHHeM KocMmuueckoro ammapara [1,4]. Ilpu sTomM Henwb3s
3a0bIBaTh, YTO 11€7€CO00pPa3HOCTh PabOTHI TOM WJIM MHOW TMACCUBHOW CHUCTEMBbI
3aBUCUT OT BBICOTHI TOJIeTa. ARPOJMHAMHUYECKHE CHCTEMbI II€JIecO00pa3HO
NPUMEHAThL Ha BbICOTax MeHee 600 KWIOMETpPOB OT 3eMIIM, TJ€ IIJIOTHOCTH
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aTMoc(epbl  JIOCTATOYHO Benuka. [lOCTOSHHBIE MarHUTBl B  KadecTBE
WCIIOJTHUTEIBLHBIX OPraHOB MPUMEHUMBI Ha opOuTtax ¢ BeicoTamu oT 600 1o 6000
KHJIOMETPOB.

DopMHPOBaHHE YIIPABIIAIOIINX
MOMEHTOB

/\\

C ucnonb3oBaHueM (QU3MIECKUX C npumeHeHreM OOPTOBBIX
CBOWCTB Cpe/Ibl HCTOYHUKOB ITUTaHUS
VcrionHuTeIbHbIE OPraHbl HcnonHuTenbHble OpraHbl

MHepunoHHbIe OpraHbl
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I'paBuTanIMOHHBIE AppoauHa- Crabunmmzanmst
J MHYECKUE BDAIICHUEM
CoHeuHbIe
MarnuTtHbIe

Pucynok 2 — McnomHUTENbHBIE OPraHbl CUCTEM OPUEHTALMU U CTA0MIH3AIIH

['paBUTALIMOHHBIE CUCTEMBI OPUEHTALMHA MCHOJB3YIOT Ha BbicoTax oT 200 u 10
2000 xwunomerpoB. Ha MeHpIIMX BBICOTaX OHM HE MNPUMEHSIOTCA H3-32
BO3MYILAIOLIETO BIMSAHUS aTMocdepsrl, Ha BbicoTe cBbilie 2000 KUIOMETPOB — U3-
3a HEeIOCTaTOYHOro mosst TsaroteHus: CojiHIa W OCIal0JIeHHOIro rpaJueHTa MoJis
3emiu. ConmHeyHas opueHTalusl 1eaecoo0pasHa Ha BEICOKUX opOuTax caiiie 2500
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KUJIOMETPOB, /1€ JOMUHUPYIOIIUMU SIBJISIIOTCSL CHJIBI CBETOBOTO JABJICHUS, U OHU
BO3paCTAIOT [0 Mepe MPUOIMKEHU KOCMUYecKoro anmapara K CoJHily.

Ha akTUBHBIX y4yacTKax MoJieTa, IJie CTaBATCA 3a7a4M MO BRICOKOMY KaueCTBY
U OBICTPOACHUCTBUIO YIpaBICHUsA, B pabOTy BKIIOYAIOTCS MCIIOIHUTEIbHBIC
oprasbl, TpeOyrone s CcBoero (yHKUHOHHUPOBAHUS OOPTOBBIX HCTOYHHKOB
SHEPrUM WU TOIUIMBA — JIBUTATEJIM-MAaXOBUKH, CHUJIOBbIE THPOCKOMUYECKUE
CTaOMIIN3aTOPBI, FTEKTPOMATHUTHI U PEAKTUBHBIEC IBUTATEIH.

Kak mpaBuio, B KayecTBE OCHOBHBIX HCIOJHUTEIHHBIX OPTaHOB CHUCTEM
OpUMEHTAallMM W  CTA0WIM3aluu  OPUMEHSIOTCS  JIBUTaTeIN-MaXxOBUKH U
rupocradbunuzatopsl [5,7]. B oTimMuume OT peakTUBHBIX JBUrareined, UM He
TpeOyeTcs TOIIMBO, OHU PabOTAIOT Ha SJECKTPOIHEPTHH OT COJIHEUHBIX Oarapew,
YCTAaHOBJICHHBIX Ha KOCMHUYECKOM armapare. MaxoBUKH U THPOCTAOUIN3ATOPHI -
TO MHEPUUOHHBIE oOpranbl. K HX JOCTOMHCTBAM OTHOCSITCS: CIIOCOOHOCTh
co3/1aBaTh OOJILLINE IO BEJIMYMHE YIPABISIONIME MOMEHTBI; HAJIEKHOCTD; BHICOKASI
TOYHOCTb YIPABJICHUS; IIUPOKUI AUANIA30H PETYINPOBAHUS.

DJeKTPOMArHUThI 3a4aCTYI0 UCIOJIB3YIOTCS KakK JJis rpyOOi OpUEHTAINH, TaK
U s pasrpy3ku  (cOpoca) KHHETHMYECKOTO MOMEHTa, HaKaIllJIMBaeMOTO
MaxOBUKaMH U TUPOCKOIMMYECKUMU CTAOUIIN3aTOpaMHu.

4 CTpYKTYpHBIil CHHTE3 B CHCTeMAaX YNPaABJIeHNS IBUKEHUEM

B cymecTtBytomux — cuctemMax ~— OpHEHTAlMM W CTaOWIM3aIuu
KOMOWHUPOBAHHOCTH MPEANOaracT MMEHHO YepeoBaHue paOOThl AaKTUBHBIX WJIH
MTACCUBHBIX OPraHOB Ha COOTBETCTBYIOIIMX yYacTKaXxX MOJIETa.

Bwmecte ¢ Tem, 3(peKkTUBHOCTD ynpaBlieHUs JBUKEHUEM MOXHO HE TOJIKO
MOBBICHTh, HO W HWCIIOJL30BaTh OOJiee OMpaBAaHO, a, 3HAYUT, MPOJJIUTH CPOK
JKCIUTyaTallMM TEX K€ MCIOJHUTENbHBIX OpraHoB. JUIsi 3TOrO BBEIEM MOHSTHE
«YIPaBJIECHUE C W3MEHSIOUICUCA CTPYKTYpOUW». YIPABIAIOIINE BO3ICHCTBUS
npeanonaraercs (GOpMHUPOBATH TO OMPEACICHHOMY 3aKOHY B 3aBUCHUMOCTH OT
obnmactT (YHKIIMOHUPOBAHUST B KOCMHYECKOM TPOCTPAHCTBE, B KOHKPETHHIE
MOMEHTHI BpeMenH [8,9]. [Ipudem, peub, €CTECTBEHHO, UJIET TOJIBKO 00 aKTUBHBIX
y4JacTKax [OJieTa, TMOCKOJbKY Ha TMAacCCUBHBIX ydYacTKax KOMIIEHCAIUA
BO3MYIIAOUIMX BO3JAEHUCTBUN OCYILECTBISETCS HE 33 CUET MCIOJIb30BAHUS KAKUX-
700 3aKOHOB YIPABJICHHS, a TMOCPEICTBOM KOHCTPYKTHBHOTO HCIOJHEHUS U
pacIoNoKEHUS Ha KOPITyCe KOCMHUYECKOT0 anmnapara rpaBUTaAlMOHHBIX IITAHT WA
JPYTUX CIIEIMAIIBHBIX YCTPOUCTB — CTAOMIN3aTOPOB.

Ha axkTMBHBIX y4acTkax IOJ€Ta KA4eCTBO ABMXKEHHUSI MOYKHO IOBBICUTB,
BBIJICJIUB, HalpUMEpP, B KOCMHUYECKOM MPOCTPAHCTBE OO0JaCTH aBApUMHBIX,
JIOMTYCTUMBIX M KEJIAEMBIX PEKUMOB. B KaX70il U3 HUX yIpaBJICHUE ABUKECHUEM
OyZIeT OCYIIECTBISITCS 1O CBOEMY 3aKOHY B 3aBHCHUMOCTH OT BBIOPAHHOTO
kputepusi. Tak B 00J1acT aBapUIHBIX PEKUMOB, €CTECTBEHHO, JTOJDKHA CTABUTHCS
3a7a4a CKOPEMIIEro BBIBEJACHUS KOCMUYECKOTO ammnapara B OJHY U3 JBYX APYTHX
obsacteil. B 00acTv JOMYCTUMBIX PEXUMOB JOIKHO YUUTHIBATHCS HE TOJIBKO
ObICTpOJIEHiCTBHE, HO M KA4eCTBO yrpaBieHus. Hakonerr, B caMoil y3koi oOiacTu
YKETAeMBbIX WJIM CBOETO POJia ONTUMAJIbHBIX PEKUMOB pedb ujeT 00 obecreueHnn
HauOOJIBIIETO KauyecTBa yIpaBIeHUs ABMKEHUEM, UCKITIOYAIOIIUM BO3HUKHOBEHHUE
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CKauKOB WJIH TEpPEpPeryjIupoBaHui Tpu  (HOPMHUPOBAHUU  YIIPABISIOIMIUX
BO3IEUCTBUI.

B TpaguuuoHHBIX cucTeMax YNpPABICHUS JIBUKEHUEM HA OCHOBAHUH
MMOKA3aHUM JAaTYMKOB OPUEHTAUMU O TEKYLIEM MECTONOJIOKEHUHU KOCMHYECKOTO
amrapara W I0CJI€ CPaBHEHUS C 3aJaHHBIMM 3HAYCHHSMU, 3AJI0KEHHBIMHA B
3a/1aTYUK, PEryJsITop (OPMUPYET YNPABIISAIONIEE BO3ACUCTBUE ISl PEaIU3a[UU €TI0
WCTIOJHUTEbHBIMA OpTraHaMH, €CJIF MOJIeT MPOXOJAUT Ha aKTUBHOM yyacTke. Ecnu
— HET, TO B paboTe OCTAIOTCS TOJHKO OpraHbl MACCHBHOW opueHTanuu. Yto
KacaeTcsi U3MEPUTEILHBIX TPHOOPOB, TO 3TO MOTYT OBITh W JATYUKU BHEITHEH
uHdopmaIuu (COTHEYHBIN, 3BE3HBIN, MJIAHETHBIN), U TUPOCKOMUYECKUE JATIUKU
(MHEepIUMaIbHbIE WK JATYUKHU [TAMSTH), U JaTYUK YTIIOBOM CKOPOCTH [6].

['maBHBIM OTIMYMEM CHCTEMBI OPUEHTALMUA C U3MEHSIOLIEHCA CTPYKTYpPOH
yIpaBJIEHUs], TOKa3aHHOM HA PUCYHKE 3, ABJISIETCS HAJIMYKUE HOBOT'O CHEIUATIBHOTO
YCTPOMCTBA — AaHAIM3aTOpa COCTOSIHUS, a Takke MOIyJst (OpMHUPOBAHUS
VOPABJISIIOUIMX BO3JEHCTBUNA B 3aBHUCHUMOCTH OT 00JIaCTH (DYHKIIMOHMPOBAHUS
KOCMHUYECKOI0 arapara.

AHaIM3aTOpP COCTOSIHUSI BBIMOJHSAET HECKOJAbKO (GyHkiui. IlepBas -
onpeJeeHre, Ha KaKOM y4acTKe B JaHHBIM MOMEHT OCYIIECTBISIETCS IMOJIET — Ha
aKTUBHOM WJIM NTACCUBHOM. [[pyroe mpenHazHayeHUE aHaIu3aTopa — ONpeiesieHnue
Ha TACCUBHOM YYacTKe, MPOXOJMUT JM TMOJIeT B AOmycTUMOM pexume. [lpu
BO3HMKHOBEHWW KPUTUYECKOW CHUTyallMM JJisi €€ JIMKBHUJAIMU B padoTy
BKJIFOYAETCS aKTUBHAs CUCTEMa OpPUEHTAIMH U cTadmim3anuu. B aToM cinyuae, kak
M TpU IUIAHOBOM TIOJIET€ HA AaKTHUBHOM Y4YacTKE, aHajIu3aTop COCTOSIHUS
ompenensieT 00macTh (PyHKITMOHUPOBAHUS KOCMHYECKOTO ammapara. Eciu 3To -
00JIaCTh aBapHUIHBIX PEKUMOB, TO YIPABISAIONIEEC BO3ICUCTBHE (POPMUPYETCS TI0
3aKOHY, B KOTOPOM KpUTEpHWH YyIpaBieHusi — ObicTpojeiicTBue. B obOmactu
JOMYCTUMBIX PEXKUMOB 3aKOH YIPaBJICHUSI JOJDKEH YYUTHIBaTh HE TOJBKO
ObICTpOJIEHCTBHE, HO U KadyecTBO. B 00sacTh jKellaeMbIX PEXUMOB KpPUTEPUEM
SBJISIETCS] BBICOKOE Kau€CTBO YIIPABJICHHUS.

OCHOBHBIMHM pe3yjbTaTaMl (DYHKIMOHUPOBAHUSI CHUCTEMbl OPUCHTAIUU H
CTAOMIM3AMK € M3MEHSIONMICHCS CTPYKTYpOM U KPUTEPUSIMHU YIPABICHUS
SIBJISTFOTCSI:

1. bonee »sddexTuBHOE yIpaBiaeHUE 3a CUET OMNpeAeeHus 00JacTu
(GYyHKIMOHUPOBAHUSI OOBEKTA YIPABJICHUS, ¥ COOTBETCTBYIOIIETO €W KpUTEpHs
ONTUMAJILHOCTH;

2. Haubomnee ompaBgaHHOE€ W pAIMOHAIBHOE HWCIOJIL30BAHUE CPEACTB
aBTOMATHKH, YTO JIa€T BO3MOXHOCTb  3HAUUTEIbHO  YBEIUMYUTH  CPOK
AKCIUTyaTalli, HampuMep, HUCIOJHUTEIbHBIX OPraHOB M JAPYIMX TEXHUYECKHUX
YCTPOMCTB.
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FAPBIIITBIK AIITAPATTBIH BAFIAPJIAY )KOHE TYPAKTAH/IbIPY
KYUEJIEPIHAE O3I'EPMEJII KECKIHIEMECIMEH BACKAPY

N. A. ®enopenko, b. /1. Xucapos

AJMaThl SHEpreTUKa XKoHe OalaHbIC YHUBEPCUTETI, AIIMATHI K.

Anjaarna. 3epTrey OOBEKTICI peTiHIE FapbIIITHIK allapaTThlH Oarmapiay KoHE
TYpaKTaHIBIpY  KyHenepi  KapacTelpbutiajnbl. Onapabsl  KypacThIpyAbIH  HETI3T1
KpUTepHiliepi KenTipijeni. FapblThIK KEHICTIKTE KO3FaJbICThl 0acKapyIblH IMacCHUBTI
KOHE AaKTHBTI Kyhenepinae OacKapymibl MOMEHTTEPl JKacayablH (YHKIIMOHAIIBI
MYMKIHAIKTEpl aHaNWU3ACHEAl, OJapAblH apPTHIKIIBUIBIKTAPbl MEH  KEeMIIUTIKTepi
TaJIaHabl. Op TYPJi aybITKY BIKMAIIAPBIHBIH ©TEMAaKbICHIHBIH HMKEMJII JKOHE ocepii
O/iCl pETiH/E FAPBINITHIK aNMapaTThH KbI3MET €Ty OOJBIChIHA OalIaHBICTHI 0aCKapyIbIH
e3repmMelti Keckinaemeci 0ap Oarmapiiay jKoHE TYpaKTaHIBIPY JKYHENEepiHIH KYPBUIBIMbI
YCBIHBLIAIBI.

Tipek ce31ep: FapHIITHIK anmapar, KO3FaIBICTBI 0aCKapy, aBTOMAaTHKA Kypaaaphl,
e3repMerti KECKiHJIEMEMEH Oackapy.

CONTROLRECONFIGURABLESYSTEMSORIENTATIONANDSETTLIN
GOFSPACECRAFT

I. A. Fedorenko, B. D. Hisarov

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. This article shows as objects of study examined the orientation and
settling systems of spacecraft. Show the basic criteria for their construction. Analysis
functionality to create control points in passive and active traffic control systems in outer
space, making their strengths and weaknesses. As a flexible and efficient way to
compensate for different disturbances proposed structure orientation and settling system
with variable configuration control, depending operation area of the spacecraft.

Key words: spacecraft, motion control, automation equipment, control
configurable.
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OIIPEJAEJIEHUE ITAPAMETPOB YJIbTPA3ZBYKOBbBIX
PACXOJAOMEPOB ITPH HAJIAJIKE

b. A. UepnoB

AJNMaTUHCKUI YHUBEPCUTET YHEPTETUKHU U CBS3H, T. AJIMATHI
E-mail: ik aipet(@ mail.ru

AHHoOTanus. B craThe Ha OCHOBE JETANILHOTO alNropuUTMa padoThl YIbTPA3BYKOBBIX
pacxoJOMepOB TOKAa3bIBAETCS Ba)KHAs pPOJIb MMAapaMeTpOB H3MEPUTEIBHOIO YydacTKa
pacxozoMepa U TOYHOCTH UX U3MEPEHUS TPU MOHTAXHBIX U MIyCKOHAJIAJJOYHBIX padboTax.
JUig 3TUX mapaMmeTpoB BbIBeAE€HA (hopMysa, ¢ MOMOLIBI0 KOTOPOM MOXHO ONEPATHBHO
BBISIBJISITH M UCTIPABJIATh UX OIIMOOYHBIE 3HAYCHHUSI.

CooOmraercss o pa3paboTke W ONPOOOBAHMM HA TEXHOJIOTUYECKOM OOBEKTE
METOJIMKH OIpEAESeHUsl MapaMeTpOB HW3MEPUTENIBHOIO YydacTKa pacxojoMepa 0e3
OCTaHOBa KOHTPOJUPYEMOTO TPYOOINpOBOJa C NMPUMEHEHHWEM YCOBEPIICHCTBOBAHHOTO
CpEeJICTBA U3MEPEHUS €r0 HAPYKHBIX JIMHEHHBIX pa3MEpOB.

KuroueBble cjioBa: yiabTpa3BYKOBOM pacxooMep, MapaMeTpbl HW3MEPUTEIBHOTO
y4dacTka, U3MEPEHHE, HalaJKa.

Hanaagka cpencts u3MepeHUHM M CHUCTEM TEXHOJOTUYECKOTO KOHTPOJIS
npelycMaTpuBaeT KOMIUIEKC paboT 1O WX TPOBEpPKE U HACTPOIiKe,
00ecreunBalOIUX  MOJy4YeHUE JOCTOBEpPHON WHGOpMAMd O 3HAYCHUAX
KOHTPOJIMPYEMBIX BEJIMYHH U X0JI€ TEXHOJIOTHYECKOro mpotecca [1].

VY IbTpa3ByKOBBIMH Ha3bIBAIOTCS PACXOJOMEPHI, OCHOBAHHBIE HA W3MEPEHUH
3aBUCAIIETO OT pacxoja akKycThdeckoro d¢dekra, BO3ZHUKAIOIIETO IPHU
MPOXOXKJICHUN yJIBbTPA3BYKOBBIX KOJIEOAHWA dYepe3 KOHTPOIUPYEMBIH ITOTOK
xuakocTu. Hanbomnpliiee pacrpocTpaHeHre U3 HUX MOTYYHIH BPEMSI-UMITYJILCHBIE
npuOOpHl, B KOTOPBIX M3MEPSIOTCS CyMMa M pa3HOCTh BpeMmeH 1) u T, mpoxoja
yIbTpa3ByKOBbIX curHaioB (Y3C) mo HampaBjIeHUIO U POTUB MOTOKA JKUJIKOCTH.
WM3nyuarenamu u  npuemHukamu Y3C B 3TUX nOpubopax  SBISIOTCS
aIeKTpoaKkycTuueckue npeoopazosarenu (II9A), mocTpoeHHBIE C UCITOIB30BaHUEM
MIbE303JIEMEHTOB.

[lepBuunblii  mpeoOpazoBaresib  yJIbTPA3BYKOBOTO  BPEMS-UMITYJILCHOTO
pacxoioMepa MpeICcTaBIseT co00i CrenuaibHO U3TOTOBJIECHHBIN U3MEPUTEIbHBIN
y4acTOK (OTPE30K TPyObl C IPUCIIOCOOJICHUSAMU 7151 ycTaHOBKY [IDA 1 MoHTaxa B
TpyOONIPOBOJ) C YCTAaHOBJIEHHBIMU Ha HeM [IDA U3 KoMILiekTa pacxogomepa.

HecmoTpsi Ha CIOKHOCTH M BBICOKYIO CTOMMOCTH, JAaHHBIE PacXOJOMEpPHI
MOJTy4aloT Bce OoJiee IMPOKOE NpUMEHEHHE Oyarogapsi BBICOKOH TOYHOCTH,
IIMPOKMM  JIMama3oHaM pacxojia, TeMmIepaTyphl, JaBlIeHUS W JUaMeTpa
TpyOOTPOBOAa KOHTPOIUPYEMOI CPEIBI.
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AnTopuT™M paboThl BPEMS-UMITYJILCHBIX PACXOJOMEPOB, HAMpPUMEp, THUIIA
«B3JIET» no BeIuKCIEHUIO 00BEMHOT0 pacxoa Q KUJIKON Cpejibl P YCTAaHOBKE
napsl Bpe3HbIx [1DA no nuameTpy juisi Z-cxeMbl BbipaxkaeTcs Gpopmysioit [2]:

O =n(DLs)*(T» - T\)K / [2Lo(Ty + T, — 2Ty)*], (1)

rie D= (L/m — 2h) — BHYTPEHHUM JIHAMETP H3MEPUTEIHHOTO ydacTKa
pacxoaomepa;

L wu h — HMHAa Hapy)XHOHM OKPYXHOCTH M TOJILMHA CTEHKU
U3MEPUTEIBHOTO YYacTKa pacxo0Mepa;

Ly — O06a3za mpubopa, T. €. pPaCCTOSHHUE MEXKIAY H3IIYIarOIIMU
noBepxHocTsAMU napsl [19A;

Ly — oceBas 0a3za mpubopa, T. €. PACCTOSIHUE MEXAY LUEHTPAMHU
U3ITy4daroIux noBepxuocteit napsl [19A Broas ocu TpyOonpoBoja;

T’ — nononHuTenbHas 3agepxkka ¥Y3C;

K - runponunamMuyeckuii Ko3QQGUIMEHT, BEIYUCIIEMbI B MPpUOOpe Ha
OCHOBE 3HAQUYEHUI IIEPOXOBATOCTU BHYTPEHHEWU IMOBEPXHOCTU HU3MEPUTEIBHOTO
y4acTKa, KHHEMAaTUYECKON BSI3KOCTU KOHTPOJHUPYEMOM KUAKOCTA U MU3MEPEHHOU
CKOPOCTH €€ MOTOKA.

Ha xaxnapiii pacxomoMep cClelUalu3upOBaHHAS OPTraHU3alMs, WMEIoIas
paspelieHne  3aBOAa-U3TOTOBUTENS, O(OPMIISET TPOTOKOI MOHTAXHBIX U
MyCKOHaJaJo4YHbIX paboT [3]. B gaHHOM mpoOTOKONIE CONEp:KaTcs 3HAYCHUS
OTMEYEHHBIX BBIIIE TE€OMETPUYECKUX MapaMeTpOB HW3MEPUTEIBHOIO YYacTKa,
KOTOpbIE BBOJATCA B MaMsATh pacxoxoMepa. Montax [IDA BbemosHsAeTCs M0
00BEMHOM U CIIOXKHOW 3aBOACKON MHCTPYKLHH [3], TOATOMY BO3MOKHBI OLUINOKH.
Oco0OeHHO CyIIECTBEHHBIE OIIMOKA MOTYT JOIMYCKaThCS TPU BBIMOTHEHUU
TPYIHBIX HM3MEPEHUIl OTBETCTBEHHBIX MapamMeTrpoB Ly U Lj, OTHOCAIIMXCA K
CKpBITBIM paboTtam [1].

Lens nanHoi pa®oThl — pa3paboTKa METOJUKU ONEPATUBHOIO BBISBICHUS U
UCHPABJICHUS] OLIMOOYHBIX 3HAYEHUH [apaMEeTpOB H3MEPHUTEIBHOTO YyYacTKa
yJIBTPa3ByKOBOI'O pacxojoMepa 0e3 BbIBEIECHUS M3 pabOThl KOHTPOIMPYEMOIO
TpyOOmnpoBoaa. DKCIEpUMEHTaIbHAs YacTh paOOThl BHITIOJIHSIACH HA UCTOYHHKAX
TemnoThl AO «AJIMaTUHCKUE AIEKTPUYECKUE CTAHIIMK» 10 PEKOHCTPYKIIMU Y3JIOB
yuera. B Tabnune 1 mnpuBeneHbl NPOTOKOJIbBHBIE 3HAYEHUS T'€OMETPUYECKHX
napaMeTpoB Lg, Ly, L 1 D HECKOJIIBKAX HUCCIEAYEMBIX U3MEPUTEIBHBIX yYaCTKOB
pacxoI0MEPOB Ha BOJSHBIX Teriomaructpaisix (TM) HICTOYHUKOB TEIJIOTHI.

Hcxonsa w3 mNpuHUMNA JEHUCTBUSA YIBTPAa3BYKOBBIX BpPEMS-MMIYJIbCHBIX
pacxoJoMepoB U ONHUCHIBaromiero  ero  ainroputma (1),  Bpe3HbIe
ANEKTPOAKYCTHUECKHE MPeoOpa3oBaTeid C IMOMOIIbI0 MOHTaXHBIX NATPyOKOB
00s13aTeIbHO MOHTHUPYIOTCS TakuM 00pa3oM, 4YTO LEHTPbl HX U3Iy4arolux
NOBEPXHOCTEH  HAXOAATCS  3alOMJMLIO C  BHYTPEHHEM  MOBEPXHOCTBHIO
M3MEPUTENBHOIO yyacTKa pacxogomepa. [lapamerp L, siBisieTcs npoekuuen Ly Ha
ochk TpybompoBona. [loaromy mapamerpsl D, Ly u Lo reoMeTprUdecKu o0pa3yroT
IPSIMOYTOJIBHBIN TPEYTOJBHUK U JIOJKHBI YIOBJIETBOPATH COOTHOLIEHUIO:
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Ly=(Ls - D*)™. (2)

Tabnuua 1 — [lapameTpbl U3MEPUTETBHBIX YYACTKOB PACX0JIOMEPOB

T [IpoTokosibHBIE 3HAUEHUSI U UX HECOOTBETCTBUE U3mepeHHbie PesynbTarsl conocrabieHus
M JIPYT IpYTy 3HAYCHUS

Ly, Ly, L, D, | Lop, | Ao, dop, Ly, | Low, | As, 35, Aous | Bou,

MM MM MM MM | MM MM % MM MM MM % MM %
1 1167 | 805,9 | 2571 | 801 | 849 | -43,2 -5,1 1169,5 | 851 -1,5 -0,13 | 45,2 | -5,31
2 1048 | 804,4 | 2569 | 800 | 677 127 18,8 1162,5 | 844 | -115 | -9,85 | -39,3 | -4,66
3 997 708,3 | 2260 | 702 | 708 0,7 0,10 1029,5 | 753 | -32,5 | -3,16 | -444 | -5,89
4 997 711,6 | 2263 | 703 | 707 5,0 0,71 1024,5 | 745 | 27,5 | -2,69 | -33,3 | -4,47
5 997 708,2 | 2258 | 702 | 708 0,1 0,01 1026,5 | 749 | -29,5 | -2,87 | -40,8 | -5,45
6 1000 | 709,5 | 2267 | 705 | 709 0,6 0,09 1017,5 | 733 | -17,5 | -1,72 | 23,9 | -3,26
7 1035 | 716,9 | 2260 | 702 | 760 | -43,3 | -5,70 | 1024,5 | 746 10,5 1,03 -29,0 | -3,89
8 980 693,3 | 2257 | 701 | 684 8,9 1,30 1020,5 | 741 | -40,5 | -3,97 | -48,0 | -6,48
9 1166 | 809,7 | 2570 | 800 | 848 | -38,3 | -4,52 | 1165,5 | 847 0,5 0,04 | -37,7 | -4,45
10 | 1120 | 795,8 | 2571 | 801 | 783 12,5 1,60 1165,5 | 847 | -45,5 -3,9 -51,3 | -6,06
11 ] 1132 | 801,1 | 2570 | 800 | 801 0,4 0,05 1166,5 | 849 | -34,5 | -296 | -47,7 | -5,62
12 | 1132 | 814,9 | 2569 | 800 | 801 14 1,75 1161,5 | 842 | -29,5 | -2,54 | -27,2 | -3,23
13 587 416,7 | 1342 | 413 | 417 | -0,6 -0,14 605.5 443 | -18,5 | -3,06 | -26,2 | -5,91

YToOBbI MPOBEPUTH BBIMIOJIHEHUE TOTO COOTHOIIEHUS, HAXOAUIOCh PACYETHOE
3Ha4YeHHUE 0CeBOM 0a3bl (Tabnmma 1):

Lop = (L132 - Dz)o,sj 3)

KOTOpPOE 3aTEM CPaBHUBAJIOCH C TIPOTOKOJIBHBIM 3HAYECHUEM L TTyTEM BBIYUCICHUS
a0COJIFOTHOTO Ay M OTHOCUTEIIBHOTO Ogp 3HAUCHU I Pa3HOCTH:

AO = Lo— LQP, 50}) =100 % A() /LOP- (4)

Kax BumHo u3 Tabnuupl 1, mpubinxeHHoe paBeHCTBO Ly = Lp BBITIOJIHIETCS
TOJBKO 17151 5 pacxoaomepoB u3 13, a umenHo s TM 3...6 u 13. Jli1st ocTanbHbIX
pacxoJoMepoB abCOJIOTHOE OTKJIOHEHWE A( HaxoauTcs B mpenenax (- 43,2...+
127,1) MM, 2 OTHOCHUTEIIBHOE OTKJIOHEHHE dgp — B Tipeaenax (- 5,7...+ 18,8) %.

UtoObl OTBETUTH HA BONPOC, NOYEMY HE BBIMOJIHSIETCS COOTHOIICHHE (2),
OBbLTM  BBITIOJTHEHBI OOMEPHl HU3MEPHUTENBHBIX YYacCTKOB PAacXOoJOMEpOB Ha
JNEUCTBYIOIIMX TPyOONMpoOBOJaX C TIOMOIIBIO CHEIUAIBbHO HW3TOTOBJICHHOM
KPOHIIUPKYJIb-CKOOBI, METANTMYECKOUN pyJIETKH (JIJIMHA 5 M, 1IeHa AesieHus: 1 MM) U
ITAaHTeHIMPKYJIS (OCHOBHAsI norpemHocTs 0,1 Mm).

VY KpOHIUPKYIb-CKOOBI OJIUH IIyI (HOKKa) OBbLIT BHIMIOJIHEH HEMOBHKHBIM, a
BTOPOI - MOBOPAYMBAIOUIUMCS, PACTBOP KOTOPOTO (PUKCUPOBANICS CKOJIb3SIIEH
pacnopkoi ¢ 3aXKUMHOM raiikoil (OGapamikom). KpemyieHus HENmOABUKHOTO UIyIa
MMEJU TI0 JIBa TIEPECTPaNBACMBIX TOJIOKEHHSI Ha CKOOE, YTO MO3BOJISIIO MEHSTH
JUIMHY CKOOBI M MPOU3BOAUTH M3MEPEHMs B ABYX auamnazoHax: 515...1280 mm u
920...1685 mM. Takasi KOHCTPYKIMS KPOHIMPKYJIb-CKOOBI ObLIa KOMIIAKTHA M
MO3BOJIsUIA TPOBOJUTH TOYHBIE HM3MEpPEHUs 0e3 pa3pylieHHs TEeTUIOM30JISIUN
TPyOOTIPOBOIOB B TPYAHOIOCTYITHBIX MECTAX, B TOM UKCJIE ¥ HAa OOJIBIIION BHICOTE.
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baza pacxongomepa onpenensuiack o popmyne [3]:
Lgy=Ls - 2 Ly, (5)

rae Ly — u3aMepeHHOoe KPOHLUPKYIb-CKOOOU U PYJIETKON 00IIIee pacCTOsIHUE
MEXIY MIOCKOCTSIMU Taek napbl [[DA Ha U3MEPUTENBHOM YYaCTKE, MM;

2 Lg = 201,5 MM — wu3MepeHHas ITAHTCHIUPKYJIEM JJIMHA JBYX
koprycoB [IDA, B3sATHIX U3 pe3epBa M WACHTUYHBIX pabOuuM, OT H3ITydarolien
MOBEPXHOCTH /10 TPOTHUBOIOJIOKHOM MIIOCKOCTH KOPITyCa.

C nmoMouiblo pyJIETKH U3MEPSIIACh TAKXKE JJIMHA HAPY>KHOU OKPY>KHOCTH Ly B
CPEIHEM CEYEHUU HW3MEPUTENBHBIX YYACTKOB, HE 3aKPBIThIX TEIUIOU30JSALUEH.
Jlanee mpoBOAMIIOCH COMNOCTABIEHHE W3MEPEHHBIX U IMPOTOKOJBHBIX 3HAYEHUUN
yKa3aHHBIX BBIIIE [apaMETPOB IyTeM BBIYUCICHHUS WX aOCOJIOTHBIX U
OTHOCHUTEIBHBIX 3HAYEHUN PA3HOCTH:

AB:LB_LBI/D 65=1OO%AB/LBH, A:L—LI/I, SZIOO%A/LH (6)

Kax BusiHO u3 Tabnuisl 1, npubauxeHHOe paBeHCTBO Ly =~ Lgy BHITIOIHSIETCS
TOJIbKO 7151 IBYX pacxonomepoB TM 1 u 9. Ilpu sTom abcomoTHOE OTKIOHEHHE Aj
HaxoauTcs B npenenax (- 114,5...+ 10,5) MM, a OTHOCUTEIBLHOE OTKJIOHEHHE O — B
npeaenax (- 9,85...+1,03) %.

[Tapamerp Ly B pacxomomepax HEOOXOAMM Il aBTOMAaTHYECKOIro
n3MepeHusi ckopoctu C pacnpocTpaHEHHs 3BYKa B BOji€ [4], KBaapaT KOTOpPOH B
cooTBeTCTBUM C hopmyiol (1) ompeaensieT BEIXOIHON CUTHAJ pacxooMepa:

CZZLB/(T1+T2—2T£[). (7)

OmuH W3 3TanoB HaJagKH YJIBTPAa3BYKOBOTO pacxoJOMEpa COCTOUT B
KaIUOpOBKE JOMOJIHUTENBbHON 3anepxkku I [3]. st storo B pabortaromuii
pacxogomep B pexxume «KanuOpoBka» BBOAMTCS TaOIMYHOE 3HAYECHUE CKOPOCTH
3ByKa, COOTBETCTBYIOIIEE TEMIEpPAType U [ABJICHUIO KOHTPOJIUPYEMOU CpEIbI.
[Ipubop B coorBercTBUM ¢ (opmyoil (7) aBTOMATHUYECKH PACCUUTHIBACT U
3aIlOMHMHAET BEJINYUHY 17y

OOGHapyXeHHbIE B MPOTOKOJAX HETOYHbIE 3HAUCHHS Ly  IMOJATBEPKIATUCH
Ype3MepHO OoibIIMMU (BO MHOTO pa3 OoJbllle TMAaCMOPTHBIX) WIH JIaXke
OTpUIIATEIBHBIMU (4TO (PUBMYECKH HEBO3MOXXHO) 3HAUYCHHMSIMHU JIOMOJHUTEIbHON
3afepKKU 1) U, KaK CJIEICTBUE, HEYJOBICTBOPUTEIBHON AaBTOMOACTPOMKON B
pacxooMepax CKOPOCTH 3BYKa MO TEMIEpAType U JABICHUIO CETEBOM BOABI [4]. A
HECOOTBETCTBUE PACCUUTAHHOW CKOPOCTH 3BYKa TEMIIEPAType BOJbI MPUBOIUT K
TEMIIEPaTyPHO# morpemHocTi pacxogomepoB (- 0,26...+ 0,63)% / °C. Dror
JMana3oH O0yCJIOBIIEH HEJIMHEWMHON IKCTPEMaIbHOU (C JJOKATHHBIM MaKCUMYMOM)
3aBUCHUMOCTH CKOPOCTH 3BYKa B BOJIE OT €€ TeMIIepatypsl |3, 4].

Kax mokazamu u3mepeHusi, mpuOINKEHHOE PaBEeHCTBO L = Ly BBITIOIHSIIOCH
JUISL BCEX M3MEPUTENBHBIX YYaCTKOB pacxogomepoB. Ilpu 3ToM OTHOCUTENBHOE
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otkioHenue A / Ly Haxonunoch B mipenenax (- 0,4...+ 0,08) %. Takum oOpazom,
napaMeTpbl MPOTOKOJOB L, D U h He BBI3BIBAIM COMHEHHH W HMCIOJIb30BAJIMCh B
JTaNbHEHUIIINX pacueTax 0e3 MOoMpaBoK.

Ha ocHOBaHMM TIPOBEICHHBIX HM3MEPCHHMI HaXOJWiIach OceBas 0Oasza pacxo-
JIOMEpPOB

Lou= (LBI/I2 - D2)O’5, ()

KOTOpas COnocCTaBisljylaCh C IMMPOTOKOJIbHBIM 3HAYCHUCM L() ITYyTCM BBIYHCJICHUA ao-
COJIIOTHBIX M OTHOCHTEIbHBIX 3HAUCHUU Pa3sHOCTH:

Aou= Lo— Lo, dou= 100 % Ao / Lon. (9)

Kax BuaHo w3 Tabmuubl 1, mpuOamxkeHHOE paBeHCTBO Lo =~ Loy i
UCCJIEIOBAHHBIX PAcXOJOMEpOB He BbINoNHseTcsa. I[lpu 3TOM abcomoTHOE
OTKJIOHEHUE Aoy HaxoauTcs B mpenenax (- 51,3...- 23,9) MM, a OTHOCHUTEIIbHOE
OTKJIOHEHHUE Oy — B mipenenax (- 6,48...- 3,23) %.

N3 ¢popmynsl (1) crmemyer, 4TO BBIXOJHOM CHUTHAJI pacxojoMepa OOpaTHO
IPOIOPIIMOHANIEH BBEJICHHOW B HEro oceBoil 6a3e L. IlosTomy npuBeneHHas B
TabNuIle BEJIMYMHA Ogy ABISETCS CUCTEMATUYECKOW MOTPENIHOCThIO pacxoioMepa,
0OYyCJIOBJIEHHON TOJIKO OIMIMOOYHOCTHIO 3HaueHus Ly. BuaHO, 4TO 10 yKa3aHHOUN
MIPUYHMHE BCE PACX0I0MEPBI MICTOYHUKOB 3aBBIIIAIOT pacxoasbl oT 3,2 110 6,5 %.

[To3ke, BO BpeMsi pEMOHTA Ha UCTOYHHMKAX TEIUIOTHI, 0a3a npubopoB Ly ObLia
M3MEpeHa U BTOPHIM CHOCOOOM [3] ¢ TMOMONIBIO IITAHTH HA OMOPOKHEHHBIX
TpyOOnpoBOJax. OTHU MOBTOPHbIE M3MEPEHHUS IOJHOCTbIO  MOJATBEPANIN
pe3ynbTaThl MPOBEACHHBIX paHEe U3MEPEHHUI C TOMOIIBIO KPOHIIMPKYIIb-CKOOBI HA
JEHCTBYIOLUX TPYOONPOBOIAX.

3akJIroueHue

1. Jlns mapamMeTpoB HW3MEpPUTEIBHOTO YYacTKa pacxoJoMepa BBIBEICHO
COOTHOIIeHHE (2), ABIAIONICECS HEOOXOAUMBIM YCIOBHEM HMX MpaBMiibHOCTU. C
noMomibo  GopMysibl  (2) MOXKHO OMNEPATUBHO BBISBISATH W HUCIPABIATH
HEKOPPEKTHOCTh MapaMeTPOB U3MEPUTEIHLHOTO YIacTKa.

2. Ilpu3HakoM OMMOOYHOCTH B MPOTOKOJIE MOHTaXXHBIX PabOT MapameTpoB
M3MEPUTEIILHOTO YYacTKa pacxojaoMepa H, TEM CaMbIM, €ro IOBBIIIICHHOU
MOTPENTHOCTH ~ SIBJISIETCS.  TakkKe  (PU3MYECKW  HESCTECTBEHHOE  3HAYCHUE
JOTOJIHUTENIbHOU 3a7epKKK Y 3C, BRIUUCIEHHOE PACX0I0MEPOM.

3. Pa3paborana m ompoOoBaHa Ha TEXHOJOTHYECKOM OOBEKTE METOIMKA
OTIpe/ieNieHus] MMapaMeTPOB M3MEPHUTEIBLHOTO ydacTKa pacxojomepa 0e3 ocTaHoBa
paboThl KOHTPOJIMPYEMOTO TPyOOMpoOBOJia ¢ NMPUMEHEHHEM YCOBEPIICHCTBOBAH-
HOTO CPEJICTBAa U3MEPEHUS €T0 HaPYKHBIX JTMHEWHBIX Pa3MeEpOB.
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4. Tloka3aHO W YHUCJIEHHO OLICHEHO BIUSHHUE MApaMETPOB HU3MEPHUTEIBHOIO
ydacTKa pacxofoMepa Ha €ro IOTPElIHOCTb H3MEpPEHHs] OOBEMHOIO pacxona
KOHTPOJIMPYEMOM CPEJIBI.
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YJAbTPAABIGBICTHI HIBIFBIH OJIIIEYIIITEPAIH ITAPAMETPJIEPIH
PETTEY KE3IHJIE AHBIKTAY

b. A. YepHos

AJMaThl SHEPreTUKa XKoHe OalylaHbIC YHUBEPCUTETI, AJIMATHI K.

AngaTrna. Makanaaa yibTpaAblObICThl IIBIFBIH  OIIEYIIITEPAIH TOJBIK KETe
KYMBIC 1CT€y aJTOPUTMI HETI31HJAE WIBIFBIH OJIIEYIINTEPAIH OJIIey TelIMiHIH
napaMeTpJIepiHiH JKOHE OJapIblH KYpPacThIPY >KYMBICTAp KE31HIErl eey INIIriHiH
MaHbI3IBl peini kepceriureni. Ochl mMmapaMmeTpiep VIIIH OJapAblH KaTe MOHIEpi
IIBIFAPBUIATHIH JKOHE TY3ETUICTIH (OpMysia aHBIKTAIIIBL.

[IpiFpIH  eMmIeyilITepAiH  CBIPTKBI  MOJIIEpJepiH  Oenruvieyre  apHajfaH
KETUIMIPUITEH OJIIey KYpPalJaphlH KOJJIaHYMEH J>KOHE OaKbpUIAaHATBIH KYOBIPJIBI
TOKTATYChI3 IIBIFBIH OJIICYIIITEPIH OJIIey TENIMIHIH [MapaMeTpiepiH aHBIKTay
OMICTEMECIHIH 3epTTEMECIH jKacay J>KOHE OHBI TEXHOJIOTHSJIBIK OOBEKTIIE ChIHAKTaH
OTKI3y TypaJlbl XabapiiaHaIbl.

Tipex ce31ep: yiIbTPAABIOBICTHI IIBIFBIH  OJIIEYIIITEP, ONIIEYy TENIMiHIH
napameTpJepi, eJiey, perTey.

DEFINING THE PARAMETERS OF ULTRASONIC FLOWMETERS
DURING ADJUSTMENT

B. A. Chernov

Almaty University of Power Engineering and Telecommunication, Almaty

Abstract. The article describes the important role of the parameters of the
measuring section of flowmeter and of the accuracy of their measurements during
assembly work based on detailed algorithm of the ultrasonic flowmeters. For these
parameters was derived a formula, which makes it possible to identify and correct their
erroneous values.

The article also reports on the development and testing of the methods of measuring
the parameters of the measuring section of the flowmeter on the technological object
without stopping the controlled pipeline using the improved measuring instruments of his
outer dimensions.

Key words: ultrasonic flowmeter, parameters of the measuring section,
measurement, adjustment.
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VIIK 681.515

RESEARCH OF ROBUST REGULATOR OF AN INDUSTRIAL
CONTROLLER

Y. Kim, A. Kopesbayeva, G. Balbayev

Almaty University of Power Engineering and Telecommunication, Almaty

Abstract. The paper presents research results of robust regulator of industrial
controller. Software has been developed that provides research opportunities. Quality
analysis of regulation with various technological perturbations in different technological
situations was completed. In addition, the robustness degree of the industrial controller
from new line of controllers Simatic 1200-1500 Siemens was determined. A series of
experiments to investigate the degree of robustness of the function block PID Compact
were researched. Results of the experiments are visualized as graphs of transient
processes to verify the robustness of regulator with control and the perturbing effects,
which are stored as data files for further processing.

Key words: robust regulator, industrial controller, PID, regulator, function block.

Introduction

Today the way to solve the problem of controlling and regulating industrial
complex technological objects with incomplete or unknown mathematical model,
with unknown parameters and the structure, which is not always a valid use of
classical control theory, goes through a robust method of control and investigation
of robust controller. Robust controller controls the technological complex of real
automatic objects, without generally information about the system; on condition
have uncertainties or inaccuracies of a priori information about the object, when
the system operates in conditions of occurrence in various uncertain external and
internal situations, perturbing influences.

The term robust system, robust control, robust controller combines the
structure and properties, of PID, and systems with auto-tuning and adaptive
systems, which demonstrates the universality of the regulator, and its resistance to
various perturbations [1].

1 Robust controller research with technological object

At the robust controller research, it was necessary to choose the structure, it
was done, and the choice fell on a simple PID controller. Robust regulator will
have the structure of PID, but robust change its parameters relative to the control
object [2].

The main objective in the design of robust control systems and robust
controller is the search for the optimal control rule, which would regulate the
output values of the system and error signals in predetermined acceptable limits if
system has perturbations and lack of information about the object in the control
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loop. That is necessary to develop a universal algorithm for robust controller,
which takes into account condition without any information about the object with
the uncertainty. The Siemens product TIA Portal with series of controllers Simatic
S7-1200, S7-1500 offers the latest PID Compact PID controller which it is used
for control of technological processes with continuous input and output variables
[3].

During the research and design of robust controller, software package
management of experimental teaching and scientific research multilevel platform
automation system at the Almaty University of Energy and Communications
(AUPET) was designed. Especially, this program complex manages and controls
of complex technological units, without mathematical model of the object.
PID Compact function block works with this type of object. In automatic mode, it
is only necessary to specify the initial controller parameters, when it necessary, or
in a manual mode signal independently goes to the execution unit [4].

The object of investigation is selected laboratory complex "Pump station"
which includes: two water tanks. Between two different configurations of
reservoirs performed pipelines with mechanical, electrical analog and valves.
Exterior view of the complex shown in Figure 1, where 1 - a control cabinet
(client); 2 - Pump; 3 - analog valve; 4 - level sensor; 5 - pressure sensor; 6 -
temperature sensor; 7 - flowmeter; 8 - Electric valves.

"U__‘%ﬁ _‘__“ ;_@

! b
\% 8

Figure 1 - Laboratory Complex "Pump Station"
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Control and regulation provides the controller (Simatic S-1200), CPU 1212C,
with analog input / output module SIMATIC S7, ANALOG INPUT / OUTPUT
SM 1234,

The configuration circuit of the pipeline shown in the block diagram of Figure
2, made for the HMI panel. Panel displays the current values of all the system, it
enables selection of the pipeline configuration, by means of valves, switch on the
pump, and control system as a whole, the object model is not known and is not
defined.

Collection and processing information made through PC station. PC station
has all the necessary capabilities to carry out the experiment, and it has range of
functions than the HMI panel, which it is easier to collect system data. Due tables
that can display all necessary data and parameters every period of time are stored
in Excel file for further statistical analysis and receiving processing results of the
experiment.

Pipeline Configuration
Level [ m =
=
k17 k12 QPkiL e —
k16 k6
% -
kiS5 k5 k4 I
| =
@T: 20.45 s & FLOW
k3
kid He]p m3/h
=YD= I 0.39
Pump ki k2
Start
Cancel || ~ Tabe NEXT

Figure 2 - The configuration Circuit of the Pipeline
2 Experimental study

During the research of PID Compact function block, there was the problem
of investigating the influence of the initial parameters of the regulator when it
operates in automatic mode, the process and the quality of regulation. In particular,
system reaction when parameters of regulator are changing, the system reaction to
different types of perturbations.
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Therefore, a number of experiments to solve the problem was carried out, as a
result the following transient response were obtained (Figure 3, Figure 4), which
prove that the initial parameters are merely point from which regulator starts to
work, generating a control signal, and synthesizes the highest quality of the
regulation object, which saves the stability of the system.

Level L, cm

Set point

Time t, s

nnnnnnnnnnnnnnnnnnn

Experiment 1

Experiment 2

Figure 3 - The experimental results of research Robust Controller

In Figure 3, experiment 1 shows the transfer characteristic of the regulator
after the reset, and with the initial data, Experiment 2 receiving repeated transient
response, but without reset the initial settings of regulator, this graph shows that
the controller developed better control action. Figure 4 shows the transient
characteristics at every reset the controller to the initial settings. According to the
results we can say that they are identical in comparison to the graphs of Figure 3.
This demonstrates the fact that PID_Compact really works in automatic mode, the
controller selects the necessary settings for the quality control of the object, object
the mathematical model is not determined and is really robust.

Level L. cm
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Figure 4 - The experimental results of research Robust Controller
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Further, a number experiments to study the effect of perturbing influences on
the technological object and control the quality of the robust controller, and series
of experiments with changing the pipeline configuration were conducted.

- Experiment 1. Reconfiguration of pipeline from the lower entry output of
the tank to upper input of the tank, after the system came to a stable state. Figure 5
shows that after a perturbation dynamic error was aroused, it is not going under the
permissible limits.

- Experiment 2. Reconfiguration of pipeline from the lower entry output of
the tank to upper input of the tank, after the system came to a stable state. Figure 6
shows that after a perturbation dynamic error was aroused, it is not going under the
permissible limits, as in the first case.

To investigate the effect of control actions on the technology object and
control the quality of the robust controller, we conducted a series of experiments
with changes set point value.

- Experiment 1 (Figure 7). Changing set point originally levels tend to the
value of 100 mm, then fed the perturbation change the set point to 90 mm. Figure 7
shows that after a perturbation of the system come to the set value, with a small
overregulation, and there was a dynamic error, not going under the permissible
limits.

- Experiment 2 (Figure 8). Changing set point originally levels tend to the
value of 100 mm, then fed the perturbation change the set point to 90 mm. Figure 8
shows that after a perturbation of the system come to the set value, with a small
overregulation, and there was a dynamic error, not going under the permissible
limits.

Level L, cm
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Experiment 1 Time t, s

Figure 5 - The experimental results of research Robust Controller when exposed
perturbing signals
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Figure 6 - The experimental results of research Robust Controller when exposed

perturbing signals

Level L, cm .
120 Set point 110 cm
100 __,--"f-
Set point 100 em
20
. Time t,s
— .} M~ @ N [l B I =0 - I - T Mm-S, r~ o W Mo e o o
RREnS P EAR3Rs 883 REIC88 2235888

Figure 7 - The experimental results of research Robust Controller when exposed
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Figure 8 - The experimental results of research Robust Controller when exposed
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Conclusion

The realization of system based on of the robust controller was developed. A
series of experiments to investigate the degree of robustness of the function block
PID_Compact were researched. Experimental complex creates multiple perturbing
influences in the regulated technological object to simulate different non-standard
complicated technological situations. Results of the experiments are visualized as
graphs of transient processes to verify the robustness of regulator with control and
the perturbing effects, which are stored as data files for further processing.
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OHEPKOCIITIK KOHTPOJUIEPAIH PETTEYILII POBACTIT'IH 3EPTTEY

E. C. Kum, A. A. KonecoaeBa, I'. K. ba;ioaeB

AJMaTbl SHEpreTUKa KoHe OalIaHbIC YHUBEPCUTETI, AJIMATHI K.

Anpgarna. PobacTTel eHEpKICINTIK KOHTPOJUIEP HETI3IHAE >KYHEHIH iCKEe achIpysbl
oTkizinai. PID Compact poGacTTel (QyHKIMOHAIALI OJOTHIHAA 3EpPTTEY AOPEIKECIHIH
AKCIIEPUMEHTTEP] KYPri3uial. ODKCHEPUMEHTTIK CTCHJA PETTENICTIH TEXHOJIOTHSIIBIK
o0BexTire OipyakpITTa OipHEIIe KO3IbIPaThIH 1C-OpeKeT kKacayFa, op TYpil KUBIHIBIKTAFbI
CTaH/IAPTThI EMEC TEXHOIOTHSUIBIK MOJICIIZICYTe MYMKIHIIK Oepe/t.

backapaTeiH koHE KO3ABIpaThIH ic-opekeT OoibrHmma Simatic 1200-1500 cepusis
OHEPKOCINTIK KOHTPOJUIEP PETTEYIlIHIH poOaCTTITiH 3epTTey IKCIEPUMEHTIHIH
HOTHXKEJEPl KEeNTIPUITeH. 3epTTeyAlH HbICaHbl OacKapyblH poOacTThl XKyHenepi, TOIbIK
eMec HeMece Oenrici3 MaTeMaTUKaJIbIK MoJiel 6ap HeIcaHAapIbl OacKapyablH POOaCTThI
KOHTPOJIJIEPIH KYPacThIPy OOJIBIN TaObLIAIbI.

Tipex ce3mep: pobacTTsl perTeyimri, eHepkacinTik kKoHTpoiutep, [IN/I-perreyimi,
(byHKIMOHANIABI OJIOK.

HNCCIEJOBAHUE POBACTHOTI O PET'YJATOPA NIPOMBIIIJIEHHOTI'O
KOHTPOJIVIEPA

E. C. Kum, A. A. KonecoaeBa, I'. K. ban6aen

AJIMaTUHCKNAN YHUBEPCHUTET JHEPIETUKH U CBSI3H, . AJIMAThI

AnHoraumsa. [lpoBegena peanuzanusi cucteMbl Ha  0aze  poOacTHOTO
IPOMBIIIJIEHHOTO KOHTpoiiepa. [lpoBeneH psa 3KCHEPUMEHTOB MO HCCIEAOBAHUIO
creneHn pobactHocTH (yHKUKMOHaNBbHOTO Osoka PID Compact. DkcriepuMeHTanbHbBIN
CTEHJ  TMO3BOJIIET  CO3/1aBaTh  OJHOBPEMEHHO  HECKOJIBKO  BO3MYIIAKOLIUX
BO3JICUCTBEHCTBUI HA PETYIUPYEMbI TEXHOJIOTHYECKUNA 0OBEKT, MOJIECITUPOBATh PA3HOMN
CJIOKHOCTU HECTaHAAPTHBIE TEXHOJOTUYECKUE CUTYALIHH.

[IpuBeneHs! pe3yabTaThl SKCIEPUMEHTOB UCCIEAOBAHMS POOACTHOCTH PETYIISITOPOB
MPOMBIIIIIEHHOTO KOHTposuiepa cepun Simatic 1200-1500 no ympapnsmiounieMy u
BO3MYIIAIONIEMY BO3JeHCTBUIO. OOBEKTOM UCCIEAOBaHUSL SIBISIOTCS POOACTHBIE
CUCTEMBl YIpaBiIeHHs, pa3paboTka poOACTHOTO KOHTpoJuiepa [Uisl  yIpaBICHUS
00BEKTaMU C HEM3BECTHON WJIM HETIOJIHON MaTeMaTHueCKON MOJIETIBIO.

KuroueBble ciioBa: poOacTHbI PeryysaTop, NpOMbIIUIEHHbIH koHTposep, [TU/]I-
perynsaTop, pyHKIMOHAIbHBINA OJIOK.
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HHHOBAILIUU B BBICHIIEM OBPA3OBAHHUH,
OYH/IAMEHTA/IBHBIE H
COHHUHA/IBHO- YMAHUTAPHBIE HAYKH

YK 378.091.214:004.42

ABTOMATHU3ALUA PASBPABOTKHN YYEBHO-METOINUYECKOI'O
KOMIUVIEKCA JUCIUIIJINH

b. K. Myxanos, H. P. TokracsinoBa, I'. /I. basui, K. K. Epenuunosn

AnMaTUHCKHI YHUBCPCUTET DOHCPI'CTUKU U CBA3U, T. Anmatel

AnHoTamusi. B crathe paccMaTpuBaeTCS aBTOMATH3alUsl BEACHHUS  ydeOHO-
METOAMYECKOTO KOMITJIEKCA TUCIUIUIMH Kadeapsl. PaccMaTpuBaercst mosTamHas pa3paboTka
CHCTEMBl aBTOMATH3allMM U OOOCHOBBIBACTCS €€ HEO0OXOAMMOCTh. Peanm3aiuss Momyiis
MPOBOJIUTCSA Ha OCHOBE MNpOrpaMMHOro mpoaykra Business Studio. Moaynb mo3BossieT
pEIaKTUPOBAHUE W TIOJyYEHHE YHH(PHUIIMPOBAHHBIX OTUYETOB MO JWCHUIUIMHAM. B craTthe
OITMCHIBAIOTCSl PE3YJAbTAThI PA3padOTKU W JIACTCS TOJHBIN TepeueHb pa3paOdOTaHHBIX
CIPaBOYHHUKOB.

KiroueBble ¢j10Ba: yueOHO-METOMYECKUI KOMIUIEKC TUCIUIUIMHEI, Business Studio,
aBTOMATH3AIUS JIOKyMEHTOO0OPOTa, TEHEPAITUs IOKYMEHTOB.

Beegenne. CMK By3a — 3TO COBOKYNHOCTb OPraHU3allMOHHOW CTPYKTYPBHI,
METOJ/IMK, IPOLECCOB U PECYPCOB, HEOOXOIUMBIX JISl peau3aliy MOJUTHKH B
o0yacTh KadyecTBa C IOMOIIBIO I[UIAHUPOBAHUS, OOECHEUEHHs, IOCTOSHHOIO
NOBBIIICHNS KadecTBa W ynpasieHus uM. CMK oxBaTbIBaeT meIarornyeckyro,
HAY4YHYI0, aJIMHHHUCTPAaTUBHYIO M XO3SHCTBEHHYIO c(epbl IeSTelbHOCTH BY3a.
VYkazanHble cepbl B3aMMOCBSA3aHbI U B OOJIBIIMHCTBE CIIy4aeB IMEPECEKAOTCH.
OyukimonnpoBanne CMK  ocymiecTBisieTcss 3a CUET BOBJIEYEHHOCTH BCETO
IIEPCOHANIA By3a B ATOT MPOLECC.

OnHoil n3 BaxHbIX 33124 CMK sBrnsieTcs TO, 4TO OHA PErIAMEHTHUPYET MHOTHE
npoueccbl U TpeOyeT HX JETATbHOE JOKYMEHTAJILHOE CONPOBOXKIEHHE, KOTOPOE
JOJDKHO COOTBETCTBOBAaTh HOBBIM BBICOKMM CTaHJIApTaM KadecTBa. B wmrore vacte
JCUCTBYIOIIMX PadOYMX JOKYMEHTOB MPUAECTCS OTMEHUTh, APYTUE€ - MPUBECTH B
COOTBETCTBUE M NPUHATH HOBBIE. B Takux yCIIOBUSIX Ha HA4aJbHOM CTaJuu
BHespeHuss CMK  1okyMeHTOOOOpOT — 3HAUUTENbHO — YBEJIMYMBACTCA. Takke
crangapthel cepun UCO Tpebyrot, uToObl Bce AoKyMeHTHI U 3anucu B CMK Obutn
aKTyaJIM3UpPyEeMbIMHM, HAJEKHO 3alllMIICHHBIMH, JIETKO WICHTU(DUIIUPYEMBIMHU,
M3bIMAEMBIMH U IIPU 3TOM JIETKO BOCCTAHABIIMBAEMBIMHU.

Tak kak muccueit AYIC siBisiercst «[loaroroBka BhICOKOKBATU(UITMPOBAHHBIX
CTELHUATUCTOB B OONACTH OSHEPreTUKH U TEJICKOMMYHHUKAIMA, OTBEYAOIIIX
NOTPEOHOCTSAM OTE€YECTBEHHOI'O M MUPOBOI'O PHIHKOB MHTEJUIEKTYAJIbHOIO TPyAa», a
OJTHOW W3 3a/1a4 «IUIAHOMEPHOE YKPEIUIEHWE U OOHOBJIEHHE Y4€OHO-METOIUUECKOM,
HAy4HOM, JIabopaTOpHOM M MaTepUaIbHO-TEXHUYECKON O0a3bl», TO TOBBIIICHUE
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KadecTBa y4eOHO-MeToauueckux komruiekcoB quctmiuive (YMK]]) sensercs ogHon
U3 aKTyalbHbIX 3amad. (OOecrieueHMe KayeCTBEHHOTO  BBIMOJHEHHUS  BCEX
BBIILICNIEPEYUCIICHHBIX KPUTEPUEB 0€3 BBEACHUS AJIEKTPOHHOIO JOKYMEHTOOOOpOTa
CEeroJiHs MPaKTUYECKU HEBO3MOXKHO.

VYrpasieHue J0KyMEHTO000OpOTOM Kadephl, B YaCTHOCTH pa3paboTKa yueOHO-
METOMYECKOTO KOMIUTIEKCA JUCITUIUINH, KOTOPBIA SBJISIETCS TJIABHBIM JIOKYMEHTOM
y4eOHOH NIEATCILHOCTH, a €r0 BEACHHWE - B 3HAYUTEIILHOW CTEICHU TPYIO0ESMKHUM
nporeccom, TpedyeT XOTs Obl YaCTUYHON aBTOMATH3AIMK JJIsi 00JIerdeHus paboTh
COTPYHHUKOB ¥ YMEHBIIICHUS KOJTMYECTBA OIIHOOK.

ABTOMAaTH3aIMS TOKYMEHTOOOOpOTa SIBIISIETCS aKTyaJlbHOW TEMOW HE TOJIBKO
JUIA Y9eOHBIX 3aBECHUMN, HO TaKXKe IS JFOOOTO MPEANpPUSATHS, BBUAY CIETYIOIINX
MIPEUMYIIECTB:

— CO37IaHHE YCJIOBUH IS PAllMOHATIBHOTO HCIOJB30BAHUS Pa0OUYero BPeMEHU
COTPY/IHUKOB;

— o0ecrniedueHue OBICTPOro JA0CTYIA K He0OX0AMMOM HH(pOpMAITUH;

— obecrnieueHre eqMHO00pasus 0hOopMICHHS TOKyMEHTAIUH;

— HAJIe)KHOE XPAHEHHE W JAJbHEWIEe MCMHOJIb30BAaHUE, TOCTUTAEMOE 3a CUET
UCKJTIOUYEHUSI  «YEJIOBEUECKOro  (¢aktopa»: B  OTIMYME OT  OYMaXKHOTO
JIOKYMEHTOOOOpOTa HCKITIOYAIOTCS CIydyal HEYMBIIUJICHHON MpONaXkh TOKYMEHTOB
WIN UX PA3MEILEHHSI B HEMOIXOASIINX MECTAX.

YMK]] — ocHOBHasi oOpa3oBareibHas TpPaeKTOpUsi OOY4YEeHUs CTY/EHTa,
BKJTIOYAIOIasi B c€0sl COBOKYIMHOCTb JIOKYMEHTAIIMH, CPEJICTB O0YUEHUSI U KOHTPOJIS,
pa3pabaTbIBaeMbIX ISl K&KIOW AUCLUIUIMHBI, COJIEpKAIUNA OJHYI0 WHGOpPMAIIHIO,
JIOCTATOYHYIO JUISI TIPOXOXKIEHHS JAMCHIUIUIMHBI ¥ 00ECICUNBAIONINN OTKPHITOCTD
00pa30BaTENLHOTO  TPOIECCa,  BO3MOXKHOCTH ~ CAMOCTOSITEIGHOTO — W3yUCHUS
JTUCIUIUINHBL CTy/IeHTOM [1], oKa3aHWe METOAMYECKOW IMOMOIIM MPEToaaBaTesIM
IIPU TTOATOTOBKE, a TAK)KE OCHOBA JJIs1 OTICHKH W TUTAHUPOBAHMS paObOThI Kadeapsl 1o
JATGHEHIIIEMY  COBEPIICHCTBOBAHMIO METOJAMYECKOrOo  oOecreueHus:  y4eOHOTro
mpotecca [2].

Cornacio Ilonmoxenuss AVYIC 00 y4uyeOHO-METOAWYECKUX KOMILIEKCAX
JUCLIMILIMH 00pa30BaTeIbHbIX MPOrPAaMM BBICILIETO U MOCIEBY30BCKOIO 00pa30BaHUs
[3] coctaB YMK]I nomkeH BKJIIOYATh B ceOsl CISAYIOIMIME BUIBI JIOKYMEHTOB Ha
rOCyJapCTBEHHOM, PYCCKOM M aHTJMiCKoM (B ciiyyae (POpMHpOBAHHUS TPYIIl C
AHTIMACKUM SI3bIKOM OOYUEHUSI) SI3bIKaAX:

— Twutynenbiii quct YMK/I.

— TumnoBast yuebHas mporpamma (JIj1s1 TUCIUILTAH 00s3aT€THHOTO KOMITOHEHTA).

— Pabouas yueOHas nporpamMma

— Y4eOHas mporpamma 1o JUCIUILIUHE JIJIS CTyAeHTOB - Syllabus.

— I'paduk BBIOJIHEHUS U CJauu 33/1aHUH 110 TUCIUTUIMHE.

— Kapra yueOHo-MeTo1nuecKoil 00eCeueHHOCTU JUCIIUILTAHEI.

— JIeKIMOHHBIN KOMILIEKC.

— Ilnanbl ceMMHAPCKUX (MMPAKTUUECKUX ) 3aHSITHIA.

84



— Meronuyeckre pEeKOMEHIAIMM W YKa3aHWS IO BBIMOJHEHUIO PaCUETHO-
rpaduueckux, 1a00paTOPHBIX, KYPCOBBIX ITPOEKTOB (padoT), TUIIOBBIX PaCYETOB.

— Marepuansl 1151 CaMOCTOSITENTLHON pabOThl 00YUYaIOILIETOCH.

— Ilepedens crienMaM3UPOBAHHBIX AyAUTOPUI, KAOWHETOB U Ta00pATOPHIA.

— OOpa3Iibl BHITMIOTHEHUST PA3JTUYHBIX BUJOB YU€OHON Pa0OTHI MO JUCITUTUINHE
(PT'P, xypcoBast pabota, 1abopaTopHasi padota, pedepar u T.1.).

BBuny Oosnbioro obbema pa3pabaThiBA€MbIX [JOKYMEHTOB U TOBTOPEHMS
HEKOTOpOl HMH(OpPMALIMK B PA3IMYHBIX JOKYMEHTAaX MOSBISETCS HEOOXOAUMOCTh
BBEICHUA XOTs Obl YACTUYHOM aBTOMATH3allMK npoiiecca pazpadorku YMKII.

Boioop IO aas paspadorkm YMKJL. ABromartuzarusi OOJBIIOrO 00beMa
JIOKYMEHTOB TPeOYeT NCIOJIb30BAHUE CHCTEMBI, KOTOPAst TO3BOJIHT:

— XpaHUTb OOJIBIION 00BeM MHPOPMAITIH;

— HACTpaWBaTh CUCTEMY NPU N3MEHEHNUH OIPEICIICHHBIX CTaHAaPTOB;

— UMETh YAO0OHBIH MOJIb30BaTEILCKUN HHTEPDEHC;

— BO3MOXHOCTH pa0oThI ¢ (aitnamu tumna *.doc, *.docx, *.pdf;

— UMETh CJIEAYIOIIME CBOWMCTBA: MACIITA0UPYyEeMOCTh — BO3MOXKHOCTb
YBEJIMYCHUS KOJMYECTBA TIOJIH30BATENCH CHUCTEMOMW; OTKPBITOCTh — BO3MOYKHOCTH
UHTETpallii C JAPYTUMHU TPOrPaMMHBIMU OOECHEUEHUSIMH;, PaCHpeieIeHHOCTh —
MOJIZIEPKKA B3aMMOJICHCTBHS paclpeeNICHHbIX IUIOMAI0K, OOBETUHEHHBIX CaMbIMU
pa3zHOO00pa3HBIMU IO CKOPOCTHU U KaYECTBY KaHAJIaMH CBSI3H.

JlaHHbIM TpeOOBaHMSIM YIOBJIETBOPSET UMEIOIIEecs Ha Kadeape mporpaMMHOe
obecnieuenue kommnanuu CTY «CODT» Business Studio.

PaGora ¢ gaHHOI cucTtemMol OW3HEC-MOAETMPOBaHMs ObUIa HavyaTa B pamKax
rOCyJapCTBEHHOTO TpaHTa Ha HAy4yHbIE WCCIIEOBAaHUS, B IMPOLIECCE KOTOPOU
M3yYaJINCh BO3MOKHOCTH CHCTEMBI JIJISl PEIICHUS 33a7a4 aBTOMATH3AIMA CHCTEMBI
yOpaBiICHUS TPEANPHUATHEM, B YaCTHOCTH paboTa C CHUCTEMOM MEHEIKMEHTa
kayecTBa B pamkax cranaapra MCO 9001.

B pesynabrare mnpoBeAeHHONW pabOThl ObUIO PEIICHO MPUCOSAUHUTHCS K
MapTHEPCKOHN MporpaMMe JIJIsl By30B C IIEJIbIO HCITOJIb30BAaHUS €0 B paMKax y4eOHOTO
MpoIiecca 1Mo CreUaTbHOCTH «ABTOMATH3AIMS U yIIpaBlieHUE». BBuIy TOTO, 9TO Ha
Kaenpe Taxke BHEQPEHA CHCTEMa MEHE/KMEHTa KadecTBa y4yeOHOro mpoiiecca,
MOSIBIJIACh HEOOXOMMOCTh XOTsI Obl YaCTUYHOW aBTOMATHU3AIIUU JAHHON CUCTEMBI.

Cucrema Business Studio umMeeT ciemyrolyue BO3MOXHOCTU [4] JUIsl pelieHus
MOCTaBJICHHOM 3a/1auu:

— paboTy C OpraHU3aIlMOHHON CTPYKTYpOH: (JOPMHUPOBAHUE OPraHU3ALMOHHOM
TUarpaMMbl, XpaHEHWE JaHHBIX O KaXKIOM COTPYIHHKE W €ro OOydYeHuw,
dbopMHpOBaHUM perJaMeHTHpyrole nHopmamu (JOKHOCTHBIX MHCTPYKIMM U
MOJIOXKEHUI O MOAPA3ICICHUN);

— XpaHEHHWE JIOKYMEHTOB: TIPHUKa3bl, pACTOPSDKEHUS, JJIEKTPOHHYIO U
OyMa)kKHYIO IOKYMEHTAIHIO;

— (opMHpOBaHHE  pErJaMEHTUPYIOIIeH  JOKyMEHTaluu -  11a0JOHOB
oopmIieHHs TOKyMEHTAIIMH B €IMHOM CTHJIE, BO3MOXKHOCTh CO3/IaHUSI COOCTBEHHBIX
dbopM TOKyMEHTOB TpH moMoIryd MacTepa OT4eTOB, (POPMHUPYIOIIETO MPAKTUICCKU
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JF0OBIE JIOKYMEHTHI C WCIOJB30BAHUEM BCEX BO3MOXKHOCTEH (HhOpMaTHPOBAHUS
Microsoft Word, cooTBeTCTBYIOIIIME HABBIKAM U MPEATIOYTEHHUSIM COTPY/THUKOB;

— BHECCHHE M3MEHEHUH B CTPYKTYpPY 0a3bl JAHHBIX - CO3/IaHHE COOCTBEHHBIX
mapamMeTpoB H  KJIACCOB-CIIPABOYHHMKOB ISl HWCTIOJNB30BAaHHUA B HOBBIX WM
CYIIECTBYIOIIMX 0a3axX JaHHBIX.

[Tomumo omucaHHBIX BO3MOXKHOCTEH, crcteMa Business Studio mpeaHa3zHaueHa
JUIE  CO37aHUs  OW3HEC-apXWUTEKTyphl, HA4YMHAs C T[IOCTAHOBKM IelNed U
MIPOEKTUPOBAHMS OM3HEC-TIPOIIECCOB, 0OECIECUEHUsI COTPYTHUKOB 0a30il 3HAHUU U
yI0OHBIM JJOCTYIIOM KO BCeil HEOOXO MO MH(OpMAINY, U 3aKaHYKUBasi KOHTPOJIEM
¥ aHAJIM30M OTKJIOHCHWH W TIPEUIOKEHUN COTPYIHHKOB JIJISi COBEPIIICHCTBOBAHUS
CUCTEMBI YIIPABJICHUS, YTO TIO3BOJUT B JAIBHEHIIIEM, IOMUMO JIOKYMEHTOO00pOTa,
UCTIOJIb30BATh CUCTEMY TS YTYUIICHUS IEATEITLHOCTH KadeIphl B IICIIOM.

Pa3pa6orka cucremsl. Pa3pabotka momyns apromatuzanuu Y MKJI B Business
Studio TpeOyeT BBITOJIHEHHUS CIEYIOIINX ATAMOB:

1. Onpenenenre oObeMa aBTOMaTU3UPYEMbIX JOKYMEHTOB.

2. Onpenenenue kiaaccoB-cripaBouynukoB Y MK/ (tabmuna 1).

3. OnpenerneHne KOHIENITYalbHOW CXEMBbl MOJYJS - CBS3b pa3pabOTaHHOTO
cnpaBounuka mo YMK]] ¢ npyruMu crnipaBOYHHUKAMH CHUCTEMBI (CBSI3b MEXTY
TabmuiamMu 6a3bl TaHHBIX (PUCYHOK 1).

[ol7]0)

1
:
S i

HassaHue

daiin bymarkHOro LOKyMeHTa
Pucynok 1 — KonnenryanbHast cxema 0a3bl JaHHBIX

4. BBeieHHe OpraHU3allMOHHOM CTPYKTYpbl Kadeapbl ¢ 00s3aTeabHbIM
IIPE/ICTABIEHUEM OTBETCTBEHHOI'O UCTIOIHUTENS (MIPENo aBaTelis).

B pesynbraTe npoBeneHHOW palboThl paszpadboTaHHoe mpuioxkenue YMK]]
JTA€T BO3MOKHOCTb:

— CO3/IaHUsI HepapXHH CIIPABOYHUKOB (CO3AaHUE MOANANOK (PUCYHOK 2));

— 3aI0JIHCHUS, PEJAKTUPOBAHUS M COXPAHEHHS BCe HEOOXO0IUMOi
unpopmaruu no YMKJI na 3 si3pikax (pucyHox 3);

— XpaHeHus (aityioB TUTEPaTyphl AUCITUTUINH.

OcHoBHOM 3agaued Moayns aBromatuzauuu YMK]] sBisieTcss reHepauus
JIOKYMEHTOB T10 AUCHMIUIMHAM. ['eHepaius JOKYMEHTOB OyJIeT OCYIIECTBISATHCS B
oducHsIil maket Microsoft Word, KoTOpbIif KMEET MOBCEMECTHOE UCIIOJIb30BAHUE.
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Tabmuna 1 — Knaccel-cipaBounuku mist Y MK

Ha3Banue kmacca/mapamerpa Tun
Syllabus aucnumimHb! Knacc
Kon nucuuninHe! Knacc
Hasanue gucrummaer®, A6OpeBuarypa™, Koxg [TapameTp — Ctpoka
JUCLIUIUINHBL*
Jlexunn Cnucok
‘ Tewma snexuun, Homep uCTOYHUKA IUTEPATYpPBI ITapametp - Ctpoka
JlaGopaTopHbie pabOThI Cnmcok
‘ Tema, Homep ncToyHmnka aureparypsl ITapametp - Ctpoka
[TpakTrueckne paboThI Cnmcok
Tewma, Llens pabotsl, OcHOBHBIE BoTipockl, Homep [TapameTp - CTpoka
MCTOYHHKA JIUTEPATYPbI
CamocTtosTenbpHas pabota 00y4yaronerocs Cnucok
\ Tewma, I{enn paboTel, OCHOBHBIC BOTIPOCHI, 3aJaHIE [Tapametp - Ctpoka
DK3aMeHaIMOHHBIE BOITPOCHI Cnucok

Kypcosast pabora, PyOexHbIif KOHTPOJIb

[Tapamerp — O6vexT Word

[TpenogaBarens AUCHUTIITMHBI* Krace
\ OUO*, Vuenas creneHp™ [Tapametp - Ctpoka
IIepedyens aynuropuil Kiace
Hassanue ayauropun ITapameTtp - CTpoka
[Tmomane ITapamertp - Lemnsrii
JlaGopaTopHbIe CTCH/IBI Cnucok
Cnucoxk aurepaTypsl Kiace
Hasanue, ABropsl, U3narensctBo, [Ipumeyanue ITapametp - Ctpoka
T'ox u3panms, KonnyectBo B OMOIHOTEKE, [Tapametp — Llenbrit
KonnuecTBo cTpanuil
OcnosHnast/JlononHuTenbHas JIEKTPOHHAS BEPCHSI [Tapamerp - Jloruka

S3bIK

ITapamertp - [lepeuncienue

bymaxHbIil okymeHT** Daiin
XapakTepruCTUKa TUCIUILUIAHBI Kitace
Llenb AUCHUIIIMHBI [Tapametp - Ctpoka

Onucanue OTUCUUIUIMHEL, 3a1a41 TUCIIATIINHBI

[Tapamerp — O6bexT Word

[IpepexBU3nTHI Kiace
‘ Ha3sanue™ ITapametp - Ctpoka
ITocTpexkBU3UTHI Kiace
‘ Ha3zBanue* ITapametp - Ctpoka
Haspiku, 3Hanus, YMeHUs Crucox
Yacel Kiacc
ITapameTpsl —

CucreMa OIleHUBAHUA

BemecTBeHHBIN 110 KaKIOMY
THUILY 3aHATHU

Yackel 1 KOJIAYECTBO KpeauToB

[Tapametpsl — Llenslit o
KQ)KJIOMY THILY 3aHITUI

I'paduk cnauu u 3anmTH paboT

Crincok

| Cpox Bbinaun, Cpok caiauu Ha MPOBEPKY H 3aITHTHI

ITapamerp -

Ienbiit

* - mapameTp Ha 3 S3bIKax: Ka3aXCKUM, PyCCKUH, aHTTTUHCKUI
*% _ xjmacc, CO3JaHHBIN B CHCTEME paHee
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JUIst TeHepanyy OTYETOB MCIOJIB30BAaH MOJYJIb MacTep OTYETOB CUCTEMBI,
NO3BOJIAIOIMN NOJYYUTh AUHAMUYECKUN OTYET MO Ka)XJA0H JAUCLUHUIUIMHE, ITPOHI
CJEeayIOIIMe dTarbl [3]:

— IlnanupoBaHMe JOTMKY U3BJIEUYEHUS JaHHBIX U3 OOBEKTHON MOAENH;

— Coznanue CTpyKTypbl OTYETA B BUJIE IPUBSI30K;

— IIpoBepka paboTOCIOCOOHOCTH OTYETA;

—  Odopmienue mabdiioHa oT4yeTa.

Takum oOpaszom, pazpaborka moayias YMK]] mo3BojauT B 3HAYMTEILHOMN
CTENEHM CHM3UTh TpPyAO3aTpaTbl Ha pa3paboTKy pabouell IporpaMMsbl, €€
PENAKTUPOBAHUE M IIOMCK JAHHBIX, IO3BOJIUT CO3/1aBaThb YHU(PUIUPOBAHHBIE
paboune mporpamMmbl, COOTBETCTBYIOIINE CTaHIAPTY OPOpPMIICHUS pabOT, CHUZUT
KOJIMYECTBO OIIMOOK MpU CO3MaHuU pabouux mporpamm [1] u mo3Boaut ObICTPO
pearupoBaTh Ha U3BMEHEHHE CTaHAApPTOB TEM CaMbIM 3KOHOMS BpeMs, T. €. MOJYJIb
apromatuzanmn ~ YMKJl  kadeapel By3a  TO3BOJUT  aBTOMAaTHU3UPOBAThH
OTpeIeNICHHBIN KPYT 3aj1a4, pelaeMblii COTpYIHUKaMU Kadeapol.

Business Studio 4.0 - Engineering cybernetics1

M3 NPOLECcCoB YMKQ Oxna Nomows

I R LR Ry ANl TexHMueckie cpeAcTea WaMeperma (Syllabus)

Aeeoiicrsa | 3 Yy | @ [ X |2 A | T + | Somers -+ | (D beficrana -

=3 Syllabus no kypeam
£l Baxanaep
- Kype 2

»

- MoncK OYHCTHTE

Hazsanne

¢ [ Kypc
EI]_] MarucTpaTypa
EI]_] HayuHo-neaara
--Lj Kypc 1
E-3 MpodwmnsHoe He

Kypc 3
CWCTEMBl yNpaBneHa Hazams AaHHbIX

MposkTHpoEaHUe Bas gaHHLx

TEXHWYECKME CDEACTES MSMEDEHIA

TeXHONOrMHECKME WEMEPEHIMA W MpKBopE

OcHoBel chopa M NepenaYn MHhopHaLMIA

MogEnHPOBaHME M MOEHTHDMKALMA 00LEKTOE YNPAENEHNA
MI

;
=
[+ == === =]

Pucynox 2 — ['maBHOe 0KHO Bcex crnipaBoyHUKOB Syllabus
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= NENE: 59| i Orere - | @ aesicrans « | Coxparums X Jakpems
o n
2| Kon praymnas: |x e p— ‘
H
& | Tewaw omcawe ypcosost patior: |x 1PacuETHOpaHLECKER PaB0Ta N 1. BIBOP CTPYKTYPE! W PACHET CYMMADHOM MOTPELIHOCTA KaHAN SMEDEHHS TEMTEPATY Db, ZPACHETHO-PaQMUECKan PaBOTa NE 2. PACET SMEMEHTOR MDVHLIATA- ANbHOR CXEMbI BTODHHHORD MpHGopa, BapHaH \ L
]| Tecruip: [ recruipx -]
§ IpenonasaTens: |x Tpodeccop Xan CaeTnara MypoesHa ‘ 3
3
% \ TeopeTHeHa NOATOTORKA | Niaboparoptsie paboTst | NlpaKriueaate paboTs | Tearuka CPO | Mepeseii Sonpocos | Tlepesets ayauTopi | Ireparypa
g
2 Tem 4 Lens paboru + | 3apganne OCHoBHbIE BOMPOCH!
|| | Texeawe cpencrea wamepern azeners U3y MPHHLIAN EFICTEHA M CHENS TEXHINECUX Cubdportoli QHaHOMETD. CXENa U MPAHLIN AECTEMS OUBGOHHOT RAQHBHONETPa.
3 CPRACTE WaHEDEHAR AZENEHIR MbesosnexTpHyel npeoipazosaTe/ R3EneHws. CXEH2 U MPUHLIAN AEICTEMS NsE203NEKTPHECKOrD MpechpaZ0EaTE RZENEHS.
E TOAr0TOBMTE PEhENAT M MPEIEHTALIAKS N0 KAX/LOMY M3 SaNaHWA,  TIEDEYMENMTE BH7bl UYECTEHTENEHAIX SNEMEHTOR LEBOPMALIOHHIX (DENCTE
— KOHTPOIE BBIN/HEHMS! Ha CPCTI, WEMEPEHAT AGENEHMA.
E, B 4EM 33KIIOHBETES CYTb MbeS0SERTPHIECKorD speKTa?
] Kal0it Uy BCTEMTE/IoHlif SNENEHT YCTEHOBNEH B M5E303NEICTpHHeaton
12| Dcopaz0care/ RaEnc .
e fi— o .
8[| | Texeaue pencrea uamepenA PACXOLE N KOMMECTE BEWLECTER,  M3YHTE NPHHLIAN QEIICTEHA M CXEM TEXHINECUX S7ICTPONET HATHBIE PACIOONEH. (CXENa U MPAHLIAN AECTEMS NEKTPONET HITHOTD PACKORONEP.
=4 RANKOCTEN, rasa CPEALCTE WIHENEHNS PACKOALA M KOMWECTEA BELIECTEA, | TENNOBbIE PACKOMOMEDHI. (CXEME 1 MPUHLIMN AEMCTEWS TENNDEOr0 PACKOAOMENA.
g HALKOCTEN, rasa ToAroTOBNTL PeenaT W MPe3EHTALYI M0 KEWELOMY M3 3alaHWi,  Kakoe (MSMIEC.e SIBNEHHE NONGKEHO B OCHOBY MPMHLMNA AEiCTBNS
a KOHTPOIE BBIN/HEHMS! Ha CPCTI, SMEKTPOMBTHHTHOTD PACKORONEPa.
| [1BE BOSHOXHbIE CXENbI PEATHSBLIM NPMHLUN AEJICTEVS! TENMOLIX PACKOONEROS.
| | revureave mencreamepesn cocraea rasos WSYLMTE MHHLIAN AEMICTEMHE U CXeMol T CXeMa v MPUHLIN EfCTEMA UHBPAKDACHOr0 Fa30aHANN3ATONE
S CPEACTE W3HEDEHNS COCTaBa r2308 TIOArOTOBUTb PEGAEDAT H IDESEHTALUNO N0 ABHHOMY SAAZHHC, KaKx 12308
— KOHTPOIE BBIN/HEHMS! Ha CPCTI, [230aHANVIATORLIE/JOCTOMHCTER M HELOCTATIKM OMTH4ECKAX T2302HANVMIATOROB.
5 BHQb1 ONTUECKIIX F330BHANHEATOPOB.
2 [l Texeaue pencrea amepenia TennepaTypLI U3y MPUHLIAN REFICTEMA M et P (raz0B0ie, HABKOCTHEE 1 (CXENa U MPAHLIAN ACTEMS T 230E1X MaHONETPHHECKAX TEPHONETPOE.
g CPRACTE WaHEPEHA TEMEPATYDG! KOMNEHGALOHHEIE). CXENa U MPAHLIAN ARCTEMS KALKOCTHEX MGHONETRUHECXL TEPHONETROB.
o MpUHLMN NEACTEMA W CXEMa HOPMHPYIOIWEro NpeobpasosaTena TNC.  CXeMa M NPUHLMN ASACTENA P
HEB TIOArOTOBMTS PEGEPET H NPEEHTALIAD N0 KEKAOMY W3 SAN2HAT,  PMHLIN QEVCTEM M CXena o 08
el KOHTPOIb BEINOHEHMS Ha CPCTI. Kournexre C TTIC.
HasHauere mocToBoii Ceembl Ha Bxoae HIT TTIC.
SBNAETCH A HI TTIC yHAGMPOSEHHLIM CREACTEON KaHEDerins?
TEXHHUEOWIE CPEACTER UIMEPEHYS YROBHS HULKOCTEN M ColyIX TN  MaYMHT NPMHLAN AECTEM M CEMbl TEXHAECUN Snecrpuenate CH YPOBHSI: EMKOCTHSIE YPOBHENEPGI. (CXENa U MPAHLIAN ARICTEMS EHKDCTHSLX YROBHENEPOE.
CPEICTE WSHEDEHAR YPOSHS HULKOCTEN W CBNYMAX TEN | KOHAYKTOMETDHYECKHAE YPOBHENEHI. CXEMa U MPHLIAN RECTENS! KOHAYKTONETPMHEGKAK YPOBHENEPOS.
TMoAroTOBUTS PEiENaT M MPESEHTALIAIO N0 KEKAOMY H3 3afaHWA, OT YEro 3aBHCHT KOHCTPYKLIM YYBCTEUTENBHBIX SNEHEHTOR EMKOCTHEIX
KOHTPOIE BBINsHEHMS! Ha CPCTI, YpoBHenepos?
Uemy pasHa 31EKTPONPOBOTHOCTS AVBNEKTPHKOE?
Ueny pasia snex T anei KnocTeR?
Vs Karon wr STEKTPOAEI KOHAYIC
YPoBHeHepos?

Pucynok 3 — OkHO 3a1oHeHUs TaHHBIX JUCIUTUIMHBI (BKiIagka OCHOBHBIE)
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II9HHIH OKY-oAICTEMEJIIK KEIHEHIH )KYPI'I3YIH
ABTOMATTAH/IBIPY

H. P. ToxkraceinoBa, b. K. Myxanos, I'. JI. ba3zii, K. K. Epenunnon

AJMaTbl SHEpreTHKa KoHe OalIaHbIC YHUBEPCUTETI, AJIMATHI K.

Anparna. Makanana xadenpa MOHJEPIHIH OKY-9[IICTEMENIK KEIIeHIH XYpri3yiH
ABTOMATTaHJBIPY KapacThIpbLIagbl. ABTOMATTAHIBIPY JKYHMECIH CaThUIbl KYPacThIPY
KapacThIPbUIAAbl JKOHE OHBIH KAXETTUIIri Herizmeneni. Moaynsai opbeiHmay Business
Studio Oarmapnamanblk e©HIMI Heri3iHAe oTKi3uienl. Moayns ToHAep OoWbIHIIA
OlpbIHFaliIaHFaH ecenmTeMeNiepAl ajlyFa JKoHe peAaklusuiayFa MYMKIHIIK Oeperi.
Makanaiaa KypacThIPBUIBIM HOTIDKEICPI KOHE KYpPACTHIPBUIFAH aHBIKTAMAJIBIKTAPIBIH
TOJIBIK T131M1 CHIIQTTAJIA IbI.

Tipek ce3mep: moHIEpAIH OKy-omicTemenik kemieHi, Business Studio, YKympic
MPOIIECIH aBTOMATTaHIbIPY, Ky XKaTTapabl TYyABIPY.

AUTOMATE THE DEVELOPMENT OF EDUCATIONAL AND METHODICAL
COMPLEX OF DISCIPLINES

N. R. Toktassynova, B. K. Mukhanov, G. D. Bazil, K. K. Erenchinov

Almaty University of Power Engineering and Telecommunications, Almaty

Absract. The article deals with the automation of conducting educational -
methodical complex of disciplines of the department. In article was considered the
gradual development of the automation system and proves its necessity. Implementation
of a module is based on Business Studio software product. The module allows to edit and
receive standardized reports on subjects. The article describes the results of development
and a full list of developed manuals.

Key words: complex of science-methodical subjects, Business Studio, workflow
automation, document generation.
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VJIK: 519.7
OB OJJHOM CTAIIMOHAPHOM 3AJIAYE DJIEKTPOJINMHAMUKHA

M. L. Tuaenues, J. Y. YpazmaramoOetroBa, E. A. AK:KUTHTOB,
A. b. Apyosa, I1. b. Beiicebaii

Kazaxckuii arpotexuuueckuii ynusepcuretr um. C. Ceiidynnuna, r. Actana

AnHoTaumus. B pabore paccmarpuBaeTcs HWCCIIENOBAHWUE OJHOW CTallMOHAPHOUN
3a/1ayM JEKTpoIMHaMUKH. PaccmarpuBaemMas 3ajaua u3ydeHa B JIByXTpaHHOW 00J1acTu.
OTHOCHUTETBPHO HCKOMOW (DYHKIUU OTPEIEICHO COOTBETCTBYIOIIEE TMPOCTPAHCTBO
riagkoct. [IpumeHsst HepaBeHCTBO TpeyroyibHUKAa U GopMyny Jlarpanxka o KOHEUHBIX
MpUpPAIICHUSAX, Mbl  IIOKAa3ajJd  PABHOCTENIEHHYI)  HENPEPBIBHOCTh  CEMEICTBA
MPOU3BOJHBIX. 3aJauyd AJIEKTPOAMHAMHKMA B OO0JIACTAX C HETJAJIKUMU TpaHUIlAaMU
pelIeHbl METOJIOM CJ1a00M anmpoKCUMAIIUH.

KiaoueBble cioBa: d3IeKTpoJMHAMUKA, METOA  Ciaboil  ammpoKCUMAIuH,
NpUOIMKEHHOE PellieHuE.

B aByrpannuke D), pacCMOTpUM CTAallMOHAPHYIO CHCTEMY YypaBHEHHI
MakcBemia ajig onpenesaeHuss BeKTopa (QyHKUHUA MarHUTHOM U 3JIEKTPHUYECKOU
HarpspkeHHocTe (x,t) u E(x,t):

rotH — klE = ﬁ(x), divE = p(x),

L _ (D)
rotE + k,H = f,(x), divH =0

C KpacBbIM YCJIOBHUCM

—

£, xedD, =0. ()

Beenem cienyrorre 0003HaYCHUS:

d, © R® - GeckoHeuHblil yroJl Ha IUIOCKOCTH, 3aJaBaeMbIii B ITOJISIPHBIX
KoopauHatax s P coortHomenusmu: P >0,0<@p<0; O (0,27[) - pacTBOp
yriua, Y, U Y, erocropous: =0, p>0 u =06, p>0.

D,=d,xR" - ggyxrpaunsii yron 8 R*, T, =y,xR', T, =y, xR'- ero
rpanu, M =1y NI - pebpo. Touka X = (x’,x3 ), 20e x' = (xl,x2 ), V' = (%,%)

1 2

Onpenenum Becosbie npoctpanctsa C.JI. CoGonesa ﬁ (D) u Wfﬂ (Dy)

KaK [MPOCTPaHCTBa (PYHKIUI ¢ HOpMaMH

;z’i#(D@) =2 .”x'

“‘SkDg

2
dx,

2u
Hu‘ ‘D“u
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" dx

Hi(Dg)
|la|< kD,

(mpou3BoHBIC TOHUMAIOTCS Kak 00o001eHHbIe B cMmbiciie C. JI. Cobonesa) [1].
Uckimrouns Bektop H (x) u3 cucremsr (1) mepenuiineM B CIEAYIOIEM BUJIE

(— A+ kk,)E(x) =—gradp + rol‘]?2 - szl ,

- (1)
divE = p(x).

[IpeoOpazoBanue dypbe MO MEepeMEHHOW X, MEPEBOIUT B CIEAYIOIIYIO
3ajauy:

(—A’+k1k2+§2)ﬁj:—s—p+(roy72j —kz(fl), j=12
)Cj Jj

N N . 3)
—A’E3+(k1k2+§ )E3 —1§V+(rog‘2) ( j, x'ed,.
3
OE, OF
+_

L iEE = p 4
ox, 0Ox, ok =p @
C KpaeBbIM yCIIOBUEM
E.(x,&) =0 (5)
x'eD,

~

3necs E o3nauaer mpeobpasoBanue ®Pypbe QyHkiuu £ 10 mepeMeHHOM

1
X5, & - mepemennast npeoGpasosanmst Pypee, & € R . [Tocie 3T0oro u3 Tpersero
ypaBHEHUS CUCTEMBI (3) MpU rpaHUYHBIX YCIOBUAX (5) uMeeM

Jlanee  wmccienoBaHa — HECTallMOHApHAs — 3ajJada  AJEKTPOIUHAMMKH,
cooTBeTcTBYIOMIAs 3a1a4ue (3) — (5) B ciemyromei mocTaHOBKE.

B obnactu O = D, x [0, T ] Tpebyercs HailTH BekTop — QyHKIMIo E° U3
YpaBHEHUU

& ~E&

~. 0 =~ 2 .
+k, 'k2+§2)'Ej == a/; +(rot f, )j _k2(f1)j, J=12 (6)

J
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aES 1 e e . g~¢ :e :s '
&= NES +(k - ky + &) Ef ==i&p* +(rot f5)y —k, - (f )s, X' €d,

OEf OE: . ~, -
+—=+i-&-E] =p°
o, o, s-Ey=p (7)

C HAYAJIBHO — KpaeBBIMI/I YCHOBI/IHMI/I:
_ e .
=E (x), vxeD,, j=123,

=0, ®)

x'€0D,

rie ¢>0— mnonoxurensHoe uyucio. J[[ns ymoOcTBa BBOASATCS (PYHKITUU

Felx,0) i=12:

~. P 2 I
Ff=="s(otf,), ~k(f)),. j=12.

J

Ef=—i&p" +(rot )y —ky - (f1)s, X €d,,

a Taroke mapametp U=k, -k, +&E >0 u t =¢-t. Torna cucteMy ypaBHeHU# (6)
MO>KHO IIPEACTABUTH B BUJIE:

~
&

L —AEf+u-Ef =F;, j=123. (6")

~

e _ p—pt
VYpasuenue (6') ¢ nomompio 3amensl £, =0 -u, npusoaurcs k Gonee

ya00HOMY BHU]Y, @ UMEHHO:

ﬁuf & e .
g =L =103, ©)

~ ~ Hg
rne  F[ =0""-F;- pexrop-pyukuus. Jlanee paccmoTpum — crnabyro

anmnpokcumanuio 3anauu (9), (7) u (8), k koTopoi Mbl cBeln 3agauy (6)-(8),

ous’ o*u’’
L =3.——  pr<i<ln+ ),
LT e

93



ou* ézuj’f -
3. /. 2/).
o =3 o (n+é) T<t <(n+A) T, (11)
ou’” ~
I =3.F° 2/V.r<F ) 12
o =3-F, (n+é) T<t <(n+1) T, (12)
u;f_ozugoj j=12, (13)

IpUYeM B KaKJIOM BPEMEHHOM CJIO€ CUMUTAETCS BBHINOJHEHHBbIM ypaBHeHue (7).
AHaJIOTHYHOE pacIIeIICHHEe UMeeT MecTo Tpu j=3 [2].

o & o jod
OTHOCHUTENILHO HadaJbHOM (QyHKIUM U, (x¥) u HEOJTHOPOJHON 4Yactu F jg

MPEANnojaraeTcs, 4ro yka3aHHble (QYHKIHMH OCCKOHEYHO Au(depeHIIupyEeMbl M0
MPOCTPAHCTBEHHBIM MEPEMEHHBIM U OrPAaHUYEHbI BMECTE CO BCEMH CBOUMU
MPOU3BO/IHBIMU:

L. & ’
‘Dx,uoj(x )‘ <K,

ﬂ| =n, n=0,1,... (14)
Bl=k, k=0]L,.. (15)

‘Df,ﬁf (x,t)( <r,

rac Kn V- HCOTPHULATCIIbHBIC ITOCTOSAHHBIC.

Paccmorpum nHysneBoit mar (n=0). Ha mepBoMm apoOHOM Imare periaercs
ypaBHenue (10) ¢ navanpapiMu ganabiMU (13). E€ pemenue naercs B sBHOM BHJIE
o ¢opmyuie [lyaccona:

1 +0 _(xl_%i)2 )
[0 127 ug(&.x,)dg, (16)

237t 2,

ui (f,x,x,)=

npu 0<t~3§.

Ha Bropom nmpoGnom miare pemaercs 3aaada Ko ansa ypaBaenus (11). E€
pemenue naércs Gopmynoi [lyaccona ¢ HavanbHbIMU JaHHBIME (13):

r 1 +%o _M )
u;’f(g,xl,x2j=— If i ugj(é:lsxz)déjl, Jj=12

o2

(p-§)’
T

ug.’r(?,xlaxz)z : Tf 12(?_%)”?’1(5:)51:52)0’52 =

J
- T
2.137(F ——) ™~
M ( f
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2
1 +ootoo  (x,=& )2 _(xnp=8&)"

_ [ s e B g 6,8 agae,

- T
4 (37(f ——) 7~
1/ ( 3)

Ha tpetpem apoOHOM miare pemraercs 3agavya Komm nmst ypaBuenus (12) ¢
HavyaJabHBIMU JaHHbIMU (13), T.€.

tooto0  (x1=8) H(x, 5 )

J.E 47 .ugj(§1,§2)d§1d§2, (17)

1
4rt ~ -

er 2T
u; (?7‘xlﬂx2): )
w5 (Fx,,x,) = U EL [Fr(0.x)d0 =
3
27
(18)

T (=&’ +(x,=&)

Fr@xdo+—[ e % uf (5.6,)d6ds,

At

—00—00

=3

2

S

&,T

Takum o6pa3om, nocrpounu pemenue Y;  3amaum (10) - (13) Ha oTpeske

[0,7]. danee crpoum pemrerne Ha otpeske [r,27], 3atem — Ha otpeske [27,37] u Tak
nainee [3].

3ameuanue 1. Ha nepBoM npoOGHOM miare X, paccMaTpuBaercs B KauecTBE

napameTpa, a Ha BTOPOM JAPOOHOM Iare X; BBICTYIAeT B KauecTBe nmapamerpa. Ha

TpeTheM JpoOHOM IIare o0e MepeMeHHble X; W X, paccMaTpUBAIOTCS Kak
napaMeTpbl. AHaJIOTUYHOE PAcCyXICHUE UMEET MECTO Ipu  j = 3.

&,T
Jlerko nokasarp, 4yTO pelmieHus ¥ ; ¥ MX NPOU3BOJHBIE [0 X PABHOMEPHO I10

7 orpanuueHsl. [locnennuii dakt cienyer uz npennonoxenui (14) u (15). Ha
caMoM Jiesie Ha HylieBoM japo6roM miare (72 =0) u U3 npuHIUIa MaKCUMyMa IS
PELICHUI pacCMaTPpUBAEMbIX YPaBHEHUI:

i (1) < K, (19)

rne K,- nocrosHuas, onpenensemas u3 (14). U3 npencrasnenus (18),
HepaBeHcTBa (15) u (19) momyuyum, 4aro

(x| <Ky 47, (20)

Ha nepsom apo6uaom miare (7 = 1) onenka (20) mpeoOpasyercst 1 MMeeT BUI:
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‘uf’f(t,x)‘ <K,+2-r,-7,

[Tpomoinkas HalIK PACCyKAEHMS, OIyYMM, 9T Ipu modom k< N —1:

()| S Ky +ry - (k1) T
Torzxa B IICJIOM 11O BpEMCHHU ITOJTYyUUM:

i (tx)| <Koy +7, - T (21)

I[JIH A0Ka3aTCIbCTBA OI'PAHUYCHHOCTH IICPBBIX IIPOU3BOAHBLIX IIO xl'

e,r
ou ;

ox,

1

nocratouHo npoauddepenunponats 3aaady (10)-(13) mo x, u ans Vi; =

MMPOBCCTU AHAJIOTMYHBIC PACCYKACHUA U B PC3YJIbTATC IMOJYYUM, YTO B LCJIIOM IIO
BpPEMCHHN UMCCT MCCTO OLICHKA!

ou:* (z,x)
X,

1

<K +n-T, i,j=12, (22)

IToBTOpSisE MpeAbIAyLIUE PACCYKACHUS ISl OLCHKU MPOU3BOJTHOM Df M;’T

IMOJIy4YHUM OLCHKH

‘Dfuf” <K,+r,-T, |fl=n,n>0, (23)

[Ipumensia oneparop auddepeHuupoBaHms Dﬁ » K ypaBHeHusMm (10)-(12) u
YUUTHIBAs OLEHKY (23), NOJy4YuM paBHOMEPHBIE OLIEHKHU 10 7T :

B, &er
D, Dl u

<L, |fl=nn=0. (24)

N3 ouenok (23) ciemyer paBHOMEpHash OTPaHUYEHHOCTb IO 7 CEMEMCTBa
MPOU3BOJIHBIX IO MPOCTPAHCTBEHHBIM IIEPEMEHHBIM, a U3 OLEHOK Bua (23), (24) —
UX PaBHOCTENICHHAs HEMPEPBIBHOCTh IO BPEMEHHW W IO MPOCTPAHCTBEHHBIM
nepeMeHHbIM. Torja, MpPUMEHsII HEPaBEHCTBO TPEYroJibHUKA U (QopMyiry
Jlarpanka O KOHEUYHBIX TPHUPAINICHUSNX, JETKO TO0Ka3aTb PaBHOCTEIICHHYIO
HEIMPEPBIBHOCTh CEMEWMCTBAa MPOU3BOJHbIX. CleqoBaTeabHO, MO TeopeMe Apiuena

B, &t o
MHO)kecTBO D U j } KOMITAKTHO BO MHOXKECTBE HEMPEPBIBHBIX (DYHKITUH.
Hcxons w3 TmMOCHEAHWX pacCyKIEHUW, BbIOEpEM MOAMNOCIEI0BATEIHBHOCTD
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Tk o
{M j }, CXOOAIIYHOCA BMECTC CO BCEMHU IIPOM3BOJHBIMHU IIO X K HCKOTOPOHU

¢Gynxkuun U ;. IlpuyeM ¢QyHKIMA U¥; HENpepblBHA, HMMEET HENPEPHIBHBIC

MIPOM3BOHBIC JTFOOOTO TOPSIKAa MO X B CHUJY MPEANoJiaraéMoi TJIAJKOCTH Ha
nannble Buna (14), (15) [4].

Taxum 00pa3oM, HaMU JTOKa3aHbI CIEAYIONINE YTBEPIKICHUS:

Teopema 1. Ilycts BeIONHSIOTCS ycioBusa (14), (15). Torma cyiecTByroT

pemenust U (x,%) zagaun (9), (7), (8) u peurerue Ujg-’T (x,7) 3amaun (10)-(13),
YAOBJIETBOPSIONINE COOTHOIIEHUsIM (23), (24), npuueM ipu 7 — 0

B, &t B
Diu;" — Diu; (25)

pPaBHOMEpHO 115 modoro [ .
Teopema 2. [Ipu BbINOJIHEHUH YCIIOBUM TEOPEMBI | IMEET MECTO OLICHKA:

s%p u (x,t) — u; (x,t)‘ <C-t, (26)

rjae noctosinHasi C He 3aBUCHUT OT 7 .
3ameuanne 2. Bwmecto pacuieruienus (10)-(13) mMoxHO B3SITh Apyrue
pacllerieHrs] ICXOIHOM 3a/1a4H.

3ameuanme 3. [Ipm ;=3 wumerOT MecTO aHajmoruuHele paccyxacHus. C
MOMOUIbI0 00paTHOro MpPeoOpa3oBaHUsl IOJYYEHHBIE YTBEPKACHUS JIETKO

nepeHocsaTCs Ha PyHKUUN E i J=123.
Caencrue 1. CripaBenniiBa OlIEHKa

& (2.1) ? €
= o+~
Z’Q

’ <C-g%

2,0r N ’

N

rae U - pellleHHe MCXOJIHOM 3ajaud, U - pelleHHe &- peryaspu30BaHHOI
3a/1a4H.
W3ydeHbl MO/IeTIbHBIE CTAllMOHAPHBIE 3a7]aul SJIEKTPOAUHAMUKHN B 00JIaCTAX
C HENNIaAKMMM TrpaHanamu. llomyyeHbl OLEHKM HMX pELIEHHH B BECOBBIX
co0oJieBCKUX MpocTpaHcTBax. [lokazaHo, yTo 0000IIEHHBIE pElIeHUs 3a7a4u TUIa
Jlvpuxie i cTallMOHapHOW M HECTAlMOHAPHOM CUCTEM ypaBHEHUN MakcBeia B
00JacTaX C HEerjJaJAKuMU TpaHullaMU (Yroj Ha IUIOCKOCTH U JIByXTPaHHUK — B
TPEXMEPHOM MPOCTPAHCTBE) MPHUHAJJIEKAT HEKOTOPHIM BECOBBIM MPOCTPAHCTBAM

k k
H, alW,,.
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SJEKTPOJIUHAMUKA CTAIIMOHAPJIBIK ECEBIH KA XKYBIKTAY
O/{ICIMEH 3EPTTEY TYPAJIbI

M. III. Tinenues, J. Y. YpasmaramberoBa, E. 9. AKXkiriTos,
9. b. ApyoBa, II. b. Beiicebaii

C. Celipynnun aTeiarsl Kazak arpoTeXHUKaJIbIK YHUBEPCUTET], ACTaHa K.

AnaaTna. byl KyMBIC AJIEKTpOAMHAMHKAHBIH Oip e€ceOiH 3epTTeyre apHalsiFaH.
KapacTeIpbUIbIll OTBIpFaH KYMBIC €KDKAKThl 00JbICTa 3epTTenreH. [3neminni GpyHkuusra
ColiKec Teric KeHICTIK aHbIKTaIFaH. Y IIOYPBIII epexkeci MEH aKbIpJibl 6CIMIIENEep Typaibl
Jlarpamx (dopmyrnacklH naifanany apKbUIbl TYBIHIBUIAD KUBIHTHIFBIHBIH TEH JOPEXKei
Y3UTICCI3MIITT KOPCETUIreH. DNEKTPOJMHAMUKA €CeNTepl Teric eMec ImeKapajibl O00IbICcTa
Kal JKybIKTay SJ[ICIMEH HICIIITeH.

Tipek ce3ep: 37IeKTPOAUHAMUKA, Kall )KYBIKTay SIC, )KYBIK LIEHIIM.
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SOLVING A STATIONARY ELECTRODYNAMICS PROBLEM BY
WEAK APPROXIMATION METHOD

M. SH. Tilepiyev, E. U. Urazmagambetova, E. A. Akzhigitov,
A. B. Aruova, P. B. Beisebay

S.Seifullin Kazakh AgroTechnical University, Astana

Abstract. In article the stationary problem of electrodynamics is considered. This
problem is studied in dihedral region. There is the corresponding space of smoothness
relatively unknown function. Application of the triangle inequality and Lagrange's
formula of finite increments shows that family derivatives is equicontinuity.
Electromagnetic problems in regions with nonsmooth boundaries are decided by the
weak approximation.

Key words: electrodynamics, weak approximation method, approximate solution.
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YK 947.084.61

NHAYCTPUAJIM3AIUA: OBOJIOIUA TEOPETHYECKHUX
B3I'JIs110B HA ITPOBJIEMY B 20-30 I'T. XX BEKA

H. P. lxar¢gapos

AJMaTUHCKHUI YHUBEPCUTET SHEPIE€TUKH U CBSI3U, T. AJIMATHI

AnHoTanms. B crarbe paccmarpuBatorcs B3rsiabl K. Mapkca u @. DHrenbca Ha
npobsemMy cTpouTenbcTBa couuanu3ma. Ocoboe BHHUMaHHUE YJENsSeTCs HOBLIECTBAM,
koTopsle BHecu B. Jlenun u U. Cranun.

KiroueBble ciaoBa: comuanusM, OOLIECTBO, 3aBOJA, HUHAYCTPUS, IMPOU3BOICTBO,
pe3yabTar, pyob.

Kpaiine otcranas skoHomuka Poccuu ¢ TOYKM 3peHHs TEOpUU COIMATM3MA
HUKOUM OOpa3oM HE MoTjia ObITh OCHOBOW TOCTPOCHHS collpaiu3Ma. Mapkc u
OHrenbC IMoOJIarajiv, 4YTO MpOJIETapcKas pEBOJIOUUS NPOU30UIET B CTpPaHAX,
KOTOPBIC YK€ MPU KaMUTAIU3ME JIOCTUTIN CTAaUU UHAYCTPUAIBHOTO Pa3BUTHUA U
ypOaHu3anuu. BbICOKOE SKOHOMHUYECKOE pa3BUTHE BBIABUTAIO TAaKUE CTPaHbI
mocyie mo0easl PEBOJIONNKN B ‘“nepgyio ¢azy”’ xommyHusMa. [Ipuuem, kak oHH
CUMTAJM, TAaKOW TMepexoj] 3aiiMeT COBCEM HE3HAYMTENbHOE BpeMs - OH Oyner
JUTUTBCS MECSAIbI, MOXKET OBbITh, TOJbI, HO HE JecATHICTHS. JTa “nepBas (daza”
MO3XE B MAPKCUCTCKOM JIUTEpaType MoJiyuusia HazBaHue “coyuanruszm’. K. Mapkc
CUMTAJI, YTO MPHU COLMAIU3ME BO3HATPAXKICHUE CTAaHYT paclpelessiTh Mo TPYdy, a
yOpaBjieHHe OOIEeCTBOM BO3bMET Ha ce0s pPEBOJIOIMOHHAA JAUKTaTypa
nponerapuara. Ilo wmepe pa3BUTHS NPOU3ZBOAUTENBHBIX CHJI  HACTYIHT
MaTepuaibHOE HM300MIME W OOIIECTBO TeperseT B CBOIO “‘gvlcuyro ¢hazy”,
Ha3BaHHYIO  “KomMmyHusm”’', WIA “NOJHBIA KOMMYHU3M . Bo3HarpaxnaeHue
paboTHUKK OyayT MOdy4yaTh MO TNOTPEOHOCTSIM, a TOCYIapCTBO Kak OpraH
YIPABJICHUS U YTHETEHUS IPEKPATUT CBOE cylliecTBoBaHue [1].

Tak B caMOM KpaTKOM U CKAaTOM BHUJE NPEACTaBISIOCH CTPOUTEIHCTBO
HOBOTO OECKJIacCOBOTO oOOIIecTBa TMocie MOOEeTOHOCHOW peBoiouuu. Bcee
BBILICTIEPEUUCIICHHbBIE  OOBEKTUBHBIE  MPEANOCHUIKM  CTAaHOBJIEHUS  HOBOTO
oOmiecTBa B HEApax CTApoOro BCJIEACTBHE IKOHOMUYECKOW oTcrajoctu B Poccum
orcyTcTBoBanu. Torna B. JIeHMH npuHsics NepenuioBbiBaTh Mapkcu3M. OH cTanl
YTBEPKIaTh, YTO CTPOUTENICTBO COLIMATIM3MA BO3MOKHO JIaXKE€ B TAKOW OTCTaJION
cTpaHe, kak Poccus, eciu el OKaXyT SKOHOMHUYECKYIO, TEXHHYECKYI0 H
MHTEJUIEKTYaJIbHYIO TOMOIIb MPOJIETAPUU €BPONEHCKHUX Pa3BUTHIX cTpaH. OTcrona
€ro HaJeXJbl Ha MHUPOBYIO IMPOJIETAPCKYIO PEBOJIOLMIO, MOMBITKH Pa3ayTh
MUpPOBOH noxap. ... [lonHas mobeaa COMaTMCTUHIECKON PEBOJIOINH, - 3asIBUJI OH
B peun 8 HosiOps 1918 r., - HEemMbICIMMa B OJHOM CTpaHe, a TpeOyeT caMoro
AKTUBHOTO cOMpPYOHU4ecmed, N0 MEHbILIEW Mepe, HECKOIBKUX NEPEIOBBIX CTPaH, K
Komopvuim mel Poccuio npuuucaums ne modxcem™ [2]. Ilozxke, BeicTynas B mapre
1921 1. na X cwe3ne PKII (0), B. Jleaun yTouHumn, 94To B TakoW CTpaHe, Kak
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Poccusi, rhne mNpPOMBINUICHHBIM MOpoJeTapuaT COCTAaBIs€T MEHBUIMHCTBO, a
Majo3eMeJbHbIE KPECThsIHE — MOJaBJstolee OOJBIINHCTBO HACENICHUS, Ha ycreX
MOXHO pacCUUTBIBATh TOJBKO TMPU JBYX OOCTOSITENbCTBAX: MOMIJECPHKKE
npojeTapuara Ongarojgapsi nodene COLMAIMCTUYECKUX PEBOJIONUN B OJHOM WIU
HECKOJIbKMX Pa3BUTHIX CTpaHaX, a TaKXKe COI03y IpoJjeTapuara ¢ OOJbUIMHCTBOM
KPECThSIHCKOTO HACEJICHUSI CTPAHBI.

Takux ke B3MISIAOB MPUIAEPKUBAIMCH OOJBIIUHCTBO MAPTUHUHBIX JUIEPOB.
Tak W. CrasmH, MOBTOpPSSA JIEHMHCKOE MOJIOKEHHE, mucair: “/[ns cBepKeHus
OypKya3uu JTOCTATOYHO YCUJIMWA OJHOW CTpaHbI, 3TO JIOKA3bIBACT UCTOPHS HAIICH
peBosroruu. JI7s OKOHUYATENbHOW MOOeABl ColMalu3Ma, Il OpTraHu3alud
COIMAIMCTUYECKOTO TIPOU3BOJICTBA, YCHWIIMHA OJIHOM CTpaHbl, OCOOCHHO TaKOM
KPECThSIHCKOW CTpaHbl, Kak Poccusi, He0CTaTOYHO, AJI ATOTO TPEOYIOTCS YCUITHS
pOJIeTapueB HECKOIBKUX Pa3BUTHIX cTpaH’ [3]. DTO mosiokeHue ObLIO B TEKCTE
pabotel “O0 ocHOBax JeHWHM3MA”, omyOjJukKoBaHHOM B razere “IlpaBma”, HO
MO3Xe, MPU MOATOTOBKE K U3aHUIO €ro COOpaHus COUYMHEHHI, OHO UCYE3IO.

Hanexapl Ha moOGeay MUPOBOM MPOJIETAPCKON PEBOJIIOIMK HE ONpPaB/aIUCh,
0COOEHHO MOcHe MOPAKEHUs] KOMMYHUCTOB B ['epmanuu ocenbto 1923 r. [loatomy
Ka3aBIIIMECS] paHee HE3bIOJIEMbIMU TeOpeTUUECKrEe B3MIIsIbl B. JIeHnHy npunuiock
BHOBb IepecMaTpuBarh. Tenepb OH 00OCHOBBIBAET TE€3UC O TOM, UYTO COLIMAIM3M
MOYHO IMOCTPOUTH U B OJHOM OTACIBHO B3ATOM cTpaHe. HyxHO Toibko OoJibiiie
oOpaTUTh BHUMAaHUS HAa SKOHOMUYECKOE CTPOUTEIHCTBO, IMOJYEPKUBAET, UYTO
pa3BUTHE BHYTPEHHEN TOPTOBIU SIBIIETCS KIFOUEBBIM 3BEHOM, KOTOPBIM JIOJKHBI
OBJIaJIeTh OONBIIEBUKHU [4]. B mocneaHue roabl KU3HU MPUXOIUT K BBIBOY, UTO
COIIMAJIMCTUYECKOE CTPOUTENBCTBO — €CTh HE UTO MHOE, KaK ‘“KOONEpUPOBAHUE
Poccun™. YTBepxkaaer, 4To mepBbie COIUANKUCTHI, B YacTHOCTU P. OysH ObLI mpas,
MpEACTaBIIsisl cebe CoMaTM3M Kak OOIIECTBO KoomeparopoB. Temeps, cuutaeT B.
Jlenun, mapTusi JOJDKHA CKOHIICHTPUPOBATH CBO€ BHUMaHWE HE HA PEBOJIIOIUU U
MOJIMTUYECKON OOphOe, a Ha MUPHOM OPraHU3AllMOHHOW W KYJIBTYpHOH paboTe —
“xynemypuuuecmee”’. JIng penieHus 3TUX 3a7a4, CYUTAET OH, MIOHAI00UTCS 1iesias
ucTopuyeckas smoxa — kak MuHuMyM 10-20 srer [5]. IIpuxoaut K BBIBOAY, UTO B
CTpaHe eCThb ‘‘6ce HeobXx0o0uMoe u 00CmMamoyHoe 0 NOCMPOEHUsL COYUAIUIMA " .

[lockonbKy pedb MAET O CTPOUTENHCTBE COLMAIM3MAa B OJHOM OTAEIIBHO
B3STOM CTpPaHE, IPUYEM HAXOSIIIEKUCS B KAIIUTATUCTUUYECKOM OKPYKEHUU, HAJl HEU
OyJeT TOCTOsSIHHAs yrpo3a BOCHHOTO HAMaJeHUS U PECTaBpallud KamuTaIn3Ma.
[ToaToMy comuanucTHueckoe OOMecCTBO OyAeT TPOJOJDKUTEIBLHOE BpeMs
W30JUPOBAHHBIM OT BHEIIHETO MHpPA, & CTPOUTEILCTBO COlMaliu3Ma OyAeT WUITH
aBTOHOMHO, 3a CU€T COOCTBEHHBIX HMCTOYHHKOB W PE3E€PBOB, MOCTOSHHO TpPATs
OTPOMHBIE CPEJCTBA HA YKpeIUieHHue cBoel 00opoHbl. CienoBaTenbHO, TpaxaaHe
ATOTO TocyaapcTBa OyAyT “HE BBIC3IHBIMH , YKOHOMHKA MHJIMTApHU30BaHHOM, a
0y1arococTosiHue HaceleHus HU3kuM. Kanuranuctuueckoe OKpyKeHUE YKOPEHUT B
OOIIECTBE TCHUXOJIOTHIO “OKPY)KEHIA”, C MPUCYLIEH €l IMOCTOSHHBIM IMOMCKOM
npejaarenei, BparoB Hapo/ia v MIMHOHOB.

B 20" romel B mapTuuM yKe YCTOWYHMBO YTBEPIHJIOCH MHEHHE, YTO JrO0ast
ujes JOJDKHA 00s3aTeIbHO  OBITh TOJBKO JIGHMHCKOW. [loaTomMy B3sIB Ha
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BOOPYKEHME M TMPAKTHUYECKA OCYIIECTBISII Ha JieJie JICHUHCKYIO HJICI0 O
NOCTPOCHUM COLMAIN3MA B OJIHOW OTHAEJIBHO B35ATOM cTpaHe, CrainH He
npUMNKChIBall ee cede, Oosiee Toro, KAaTeropuuecku OTPULIAJ, YTO CaM BHEC YTO — TO
OpUTHMHANIBHOE B 3Ty IMpobseMy. OTcTamBas 3TO JEHUHCKOE IMOJO0XKEHUE B
BBICTYIUICHUSX U CTaThsX B 1925-1926 rr., CtanuH nmogyepkuBal, 4ToO ‘“UMEHHO
Jlenun, a He KTO — JUOO JPYroi, OTKPHUI HCTUHY O BO3MOXXHOCTH TMOOEIbI
coupasim3mMa B ojHOW cTpaHe” [6]. Teopermdeckuii BBIBOJ O BO3MOXHOCTH
MOCTPOCHUSI COLIMAIM3Ma B OJIHOW CTpaHE, BMECTe C TeM Mo Mbiciu CTaliuHa He
OTBEprayl MPEXKHEro IMOJIOKEHUSI O TOM, YTO KOMMYHHCTHYECKAasl PEBOJIIOIUS B
CBOE BpeMsl BBIMJIET 3a MPeJIeibl COBETCKUX IPAHUIl U CTAHET BCEMUPHOM.

[To meicniu B. JlenuHa, Hy>KHO JTUIIIH HA OCHOBE pab0UYe-KPECThIHCKOU BIACTU
Y COBETCKOT'O CTPOS “IIBUHYTHCS JOTOHATH Apyrue Hapoas! . IIpeogoneTs pa3pbiB
MOHO OBUIO TOJBKO TOCPEICTBOM MOJCPHH3AIMA SKOHOMHUKH, YTO O3HAYAJIO
TEXHHUYECKOE IMEPEBOOPYKEHHE MPEXkJIE BCEro MPOMBINUICHHOCTH. B kouie 20*
roJIoB ObUIM aHHYJIMPOBAHBI JIOTOBOPBI, MO KOTOPHIM YaCTHUKH apeHI0BaJIU
OPOMBILIJIEHHBIE TPEANPUITUS, JIMKBUIUPYIOTCS HMHOCTPAHHBIE KOHIIECCHUH,
HAYaJIOCh CEPhE3HOE OIpaHUUYEHUE CBOOOIHOM TOproBin. Teneps Bce MEPexXoIuT B
pyku rocyaapctBa. Becnoit 1929 r. XVI mapTkoHdepeHIus NpUHUMAET IUIaH
MEepBOM MIATHIETKH, B KOTOPOM BMECTO PBIHOYHBIX OBUIM 3aJI0KEHbl BOEHHO-
KOMMYHUCTUYECKHE METOJbI YIPABICHHUS SKOHOMUKOMN. Takue KECTKHE METOHbI
YVOPABJICHUS HA NPAKTUKE CTAIM OCYIIECTBIATHCS eme oceHbro 1928 r. B
MATAJICTHEM TUTAHE OCHOBHAsh DJKOHOMMYECKas 3amgada chopmMupoBaHa Tak:
MpeBpalleHHe CTPaHbl B CaMOOOECIEUMBAEMYIO, W, B TMEPBYIO OYepedb, OSTO
KacaJloCh OTpPAciE€d TSIKEJIOW NPOMBINUIEHHOCTH. [JIaBHBIM JIO3YHI NSATHIIETKH:
“Ilpespamum mHawyy cmpawy u3 Cmpamvl, 6603Awjel MAWUHbI, 6 CMPAHY
npoU3800AWYI0 MAWUHbl U 000opydosanue!”. ITO 03HAYAIO, YTO OCHOBHOE
BHUMaHHE OylneT yJeJIeHO Pa3BUTHIO  TOIUIUBHOW, METaJUIypru4yecKOH,
XUMHAYECKON MPOMBILIJIEHHOCTH, MAIIMHOCTPOECHHIO U IPYTUM OTPACIISIM, KOTOPBIE
MPU3BaHbl 00ECTIeUnBATh 00OPOHOCTIOCOOHOCTh CTPaHbI, T.€. CTPATErHYECKUE 1EIH
BJIACTH HAIIPABJICHbl HE HA YIYYIIEHUE MAaTEPUAIbHOIO IIOJIOKEHUS CBOUX
rpakJaH, pellleHne HaKOMMUBIIMXCS COLUMAIBHBIX MPOOJIEM, a Ha MUJIMTAPU3ALIUIO
SKOHOMUKU.  [IpeomoneHn0  SKOHOMHUYECKOM  OTCTAJIOCTH  ObLI  IpHJaH
ype3MepHbId noJuTudeckuil axunorax. M. Cranun ¢popmynupyet 310 B (peBpase
1931 r. Ttak: “MbI orcramu oT nepenoBbix crpaH Ha 50-100 ner. Mbl IOJKHBI
npoOexaTb 3TO paccTosiHuEe B JAeciaTh JieT. JIubo MbI caemaem 3To, MO0 Hac
coMHyT” [7]. OH ymeno MaHUNYJIUPYET Yrpo30il BOMHBI, HATHETAET aTMocdepy
cTpaxa IJii TOro, 4ToObl BHEAPUTH MOJUTHKY MOCTOSIHHOTO MOAXJIECThIBAHUS
APKOHOMUKH, (DOPCUPOBAHHBIC TEMITBI HHTYCTPHUATU3AIIHH.

Ha nene sto npoucxonumno tak. ['ocruianom Obutn pa3paboTaHbl 1Ba BapHaHTa
I nsaTuneTky: MUHUMAaNbHBIA W MaKCUMAaJbHBIN (I103)KE€ Ha3BaH ONTHUMAJbHBIN),
MoKa3zaTesid KOTOporo ObLIM Bhiie B cpenHeM Ha 20%. XVI naptkondepennus, a
3a He u V Bcecowosnbiii cbe3n COBETOB NPUHSUIM ONTUMabHBIA IUIaH |
natwieTkd Ha 1928/29-1932/33 rr. beuio perieHo: Bce, YTO HAKOIJICHO 3a TOMAbI
HOIla pa3om BIOXWUTH B NATUJIETKY. OTO OBUIO JOCTATOYHO PHUCKOBAHHOE
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pereHue, T.K. pu “cpbiBe’”’ kpax CoBeTCKOW BiIacTH ObUT HeMuHyeM. Peub 1uia o
CephEe3HbIX (DMHAHCOBBIX BIOXKEHUSAX. Tak, eciau 3a Bce roasl HOIla B skoHOMUKY
OBLIIO BJIOXKEHO Bcero 26,5 mipj pyosie, To Ternepb MIaHuPOBaIoCh OCBOUTH 64,6
MIIpI pyOnielt, mpudueMm 78% BIOKEHUN HAIPABISUIUCH B TSXKENTYIO0 HHIYCTpHUIO [8].
Hameuanoch 3a MATWIETKY YBEIWYUTH BBIIIYCK MPOMBIIUIEHHOW MPOAYKUWU Ha
180%, n3 Hux cpeactB npousBoacTBa — Ha 23%. COBEPIIEHHO OYEBUIHO, YTO
Oblla BbIOpaHa HE camas Jiydiiass MoOJeNb pa3BuUTHs. Eciu mnpomblluieHHas
pEBONIIOLMSA, KAaK IPAaBUJIO, HAYMHAETCS C pa3BUTHUA rpynmnsl “B” - mpou3BoacTBO
mpeaMeToB notpediieHust, To CTaIMH OTAACT MPEANOYTEHUE TPEUMYIIIECTBEHHOMY
pa3BUTHIO rpynnbl “A” - MPOU3BOJACTBO CPEACTB MPOU3BOJCTBA. DTO O3HAYAJIO
U3BATHE U3 OI0JKETAa OTPOMHBIX (DMHAHCOBBIX CPENCTB, KOTOPHIE MOTJHM JaTh
OoT/auy Yepe3 HECKOIbKO JIeT, OHM TeMeph BKIAIBIBAINCH B JOOBIYY yTJId,
MPOU3BOJICTBO 3JIEKTPOSHEPrUU, YyryHa W MeETallJla, MAalIMHOCTPOEHUE, T.€. B
OTpaciu, U3 KOTOPBIX JCHEXKHBIE CpPEACTBA OOCPHYTCS B Jy4llIeM cllydyae 4yepes
necsatuietus. Otciofa OOJKETHBIM Je(UIUT, TMOCTOSHHBIA TOJIOJ Ha TOBapbl
HApOJHOTO NOTpeOIeHus, PUHAHCUPOBAHUE COLUAIBLHON cepbl MO OCTATOUHOMY
MPUHIINITY, CEPbE3HOE CHIDKCHHE MATEePUAIBLHOIO MOJIOKEHUS TPYASIIUXCS, Jaxe
110 CPABHEHMIO C JIOPEBOJIIOIIMOHHBIM.

[lo BoJie AWKTaTOopa CTpaHa BKJIIOUMJIACH B TOHKY 3a IyJAaMU, TOHHaMH,
KWJIOBATT — YacaMmH, NpOIaraHje 3TUX 3aJad MOJYMHEHA BCS HJICOJOTHYECKas
paboTa mapTuu, Bce CpeACcTBa MaccoBOi nHpopmaru. B 001ecTBeHHOE CO3HAHME
HACTOMYMBO BHEAPSIETCS UJIES, YTO MYTh K COLUAIN3MY HEU30€KHO COMPSHKEH C
TATOTaMU, MOTEPSIMU U JIUIICHUSAMHU, HEBEPOSITHBIMU TPYAHOCTSIMH, 4YTO Hac
OKpykaeT “BpaxaeOHasi cpena”’, 4YTO MPEOAOJETh BCE ATO IMOMOMKET TOJIBKO
MOHOJIUTHAsl CIUIOYEHHOCTh HapoJa BOKPYI MApTHH, ONOpa HA ‘“¥KEIE3HYIO
JTUKTaTypy mpojeTrapuara’. Toabko BMECTE€ MOCTPOMM HOBOE OOIIECTBO, BO UMS
ATOM BEJUKOM 1€ MBI JTOJIKHBI OTKa3aThCsl OT MHAKOMBICIIUS, JIMUHOU CBOOO/IBI,
JIEMOKPATHH — BCETO, O 4YeM TpYOuT Oypikyasusi. ITo He s Hac. OJHOBPEMEHHO
HacaXJaeTcsl HaJeX/Ja, 4TO MPOLBETaHHWE Hapoja MPsSMO 3a TOPU30HTOM, HAJO
IIOJHANPAYBLCS, IOTY)KE 3aTAHYyTb PEMHUM — U Leab AocturHyra. XVI
napTKOHQEpEeHIU ATy 11elb (GopMUpyeT npenenbHo npocto: “no uyryny CCCP ¢
HIECTOTO MeCTa TMEepeJBUHETCI Ha TpeThe MecTo (mocie ['epmanuu u
Coenunennsix lllTaToB), MO KaMEHHOMY YIJIIO — C MSATOTO MECTa Ha YETBEPTOE
(nocne coenunenHsix IllTatoB, Aurnum u ['epmanuun)” [9]. A 0 TOM, 4TO ke B
pe3ynbTaTe BCEX ATUX JNOCTHKEHUI MOJYyYUT KOHKPETHBIN YEIOBEK — 00 3TOM HH
cioBa. YemoBeK B 3TOM CUCTEME HE YYTEH, OH MNPOCTO PACXOJHBIA Marepual,
BUHTUK B OTPOMHOW MHAYCTpUAIbHOW MamuHe. Brauane HedTh, MeTaI, yros,
3aTeM IYIIKH, a BCE OCTAIbHOE MOTOM, €CJIM HE BbI, TO BaIllM JIETH OYIyT KUThH B
CKa309HO 0J1aromoJiydHoM oO1iecTBe. TakoB IMHUYHBIA M )KECTOKHUH MTOCHLIL.

[logxyecTpiBaHUS SKOHOMHUKH, aIMUHUCTPUPOBAHHE CTajld OCHOBHBIMHU
Meronamu yopasiaeHus. OO 3TOM HarIsiIHO CBUJETEIbCTBYET CIEAYIOIIAs
Ta0auIa, XapaKTepu3yoIias MjaaHbl U UTOTH | MSITUIETKHY.

AHanu3 TabauIbl MOKa3bIBA€T, YTO HAa CAMOM JeJie HHUKAaKOro JOCPOYHOIO
BBITIOTHEHUS (32 4 To/1a U 3 Mecsla, Kak yTBepkaaia oduimansHas npormaranaa) [
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MATWIETKU He ObL10. MHOTHE IIJIAHOBBIE ITOKA3aTeld He OBLIN AOCTUTHYTHI, T.K.
3aJJaHusA ObUIM TIOCTaBJICHBI HE p€ajldbHbIC, a HX BbBIIOJIHCHHUEC IPAKTUYCCKU
HEBO3MOKHBIM. O0ecreunTh OJHOBPEMCHHO BaKHEHIIIE OOBEKTHI HapOJHOTO

X035MCTBA CTpoMMaTepuaIaMu, ChIpbeM, padboueil Cuioi ObLIIO HEJIETKO.

Tabmura 1
HanmenoBanne | OnTuManbHBIM [TormpaBku XVI PakTU4eCKn
mwiad 1929 r. cwpe3na 1930 r. BBIIIOJIHEHO
Uyryn 10 MaH T 17 MutH T 6 MJIH T
ABTOMOOWIH 100 ThIC. HIT. 200 ThIC. 1IT. 25 ThIC. IIT.
TpakTopbl 55 ThIC. WIT. 170 ThIC. TIT. 50 ThIC. IIT.
D11. DHeprus 23 mapa kBt1/4y 36 mapa kBT/4 13 mapn kB1/4

JlocTaTo4yHO CKa3aTh, YTO B MEPBOM MATHIETKE ObLJIO HAYaTO CTPOUTEIHCTBO
onHOBpeMeHHO Oosiee 1500 KpymHBIX MPOMBILNIIEHHBIX MPEINPUATUAN, B
pe3ynbTaTe B HAYaThIX, HO HE 3aBEPIICHHBIX O0BEKTaxX OBLIO 3aMOpoxkeHOo 76%
BCEX KamuTanoBioxkeHuil. Jlo “mydmmx BpeMeH” OblI0 OpOIIEHO OOJBITUHCTBO
HA4YaThIX OOBEKTOB, YTOOBI crmactu BaxkHeumme 50-60 ctpoek. Ho m cpemn
BOKHEUIUX ObUTH BBIJETCHBI 14 HamBaxxHEHMX. PeXWM BBIHYXICH BBIICTUTH
3TH CTPOMKM KakK “NPHOPUTETHBIE OOBEKTHI’, KOTOpPbIE OOECHEUMBAIOTCS BCEM
HEOOXOJUMBIM B TEpPBYIO ouepelb. B He3aBepIIEHHOM CTPOMUTEIBCTBE
3aMOpPAKMBAJIUCh OTPOMHBIE (PUHAHCOBBIE CPEJCTBA, PACHBbULUINCH OOJbIINE
MaTepuajbHbIE PECYpChl U paboyast cua.

OpnHako cienyeT NpU3HaTh, YTO HECMOTPS HA CTPATETMUYECKHE IMPOCUETHI,
TaKTUYECKUE JOCTUKEHMs ObUIM OYEBUAHBI. Tak, B roJibl NEPBOM NATUIETKH ObUIH
noctpoeHbl Marnutoropckuii 1 Ky3Henkuid MeTayulyprudyeckuii KOMOWHATBI,
Cranunarpanckuii, YensOunckuit u  XapbKOBCKUH  TPaKTOPHBIE  3aBOJBI,
aBTo3aBOAbl B MockBe u ['oppkoM, /[Henporac. B Kazaxcrane Obuta mocTtpoeHa

Typkecrano-Cubupckas KEJIE3HOI0POKHAs MarucTpab. Havanoce
CTPOMTENBCTBO MNPENIPUATAA LIBETHOW Meramutyprum Pupnepa, Kapcakmas,
banxama wu J[xe3kasrana. Pa3pabaTbiBaloTcs YroJbHBIE MECTOPOXKICHUS

Kaparanasl, Hedrenpomsiciasl Makat, Carbi3, Kociarsui, Kynbscapsr.

MacmTabpl WHAYCTpHANIH3AIMA C OCOOO0W OCTPOTON CTaBWUJIIM TPOOJIEMY
HakoruieHud. [IpombllieHHass peBOJIOLMS B KAaOUTAIMCTHYECKUX CTpaHax
pa3BUBAETCSA 33 CUET BHEIIHUX KPEIUTOB, OTpalIeHMs KOJIOHUN U TIOJYKOJOHUN. B
CWIIy W3BECTHBIX NpUYMH y COBETCKOW BIACTH TaKUX BHEIIHUX HCTOYHHKOB
¢uHaHCcupoBaHus He Obulo. [Ipunuiocs UckaTh BHYTPEHHUE UCTOYHUKH. CpeacTB
OT BHELIHETOPTOBBIX ONEpaluil TocyaapcTBa ObUIO HENOCTATOYHO, HAAEKAbl Ha
J0XOJbl OT KOHIIECCHM, a TakKe€ Ha IIOJydyeHUE 3apyOeKHBIX KpEIUTOB HeE
ompaBaanuch. Ha kakue e BHYTPEHHHME WCTOYHUKHU (DUHAHCHPOBAHUS MOKHO
OBIJIO paccunThIBaTh? DTO, BO-TIEPBBIX, CPEICTBA, MOCTYMAIOIIAE OT JKCIOpTa
xJyieba, neca u mymHuHbl. Tonpko B 1930 r. mpogaxa xieda 3a pyOex gana KazHe
883 mutH py0. B mocnenyromue roapl MUPOBBIC IIEHBI Ha XJI€0 CHUZMIIUCH U ATOT
MCTOYHHUK COKpatwics 10 389 muH pyOsel. DKCIopT jeca W MyIIHWHBI J1aBall
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oxouio 1 mupa 400 M py6eit. [Ipogaka HaceIeHUIO BUHO — BOJAOYHBIX U3/ICIUH,
BBEJICHHE T'OCYJIAPCTBEHHON MOHOIMOJIUU Ha MPOU3BOACTBO M PEAU3AINIO 3TOU
NPOJYKIMU CTAJO0 HEHCCSIKAEMbIM HMCTOYHHMKAM, T.H. «IbSHbIE» JEHBI'U B KOHIIE
20" romoB maBaymu oOkoyso | wupa  pyOsiedl, CTONBKO K€ JaBajga  BCs
IPOMBIIIVIEHHOCTh CTpaHbl. BiacTh BbIHYK/I€HA MMYCTUTh B JI€JI0 MEYATHBIA CTAHOK
U BOpOCUTH B OOpallleHHe HUYEM He O0OeCIieUeHHbIE JIEHEKHbIe 3HaKU. [leHexxHas
smuccus Boipocia ¢ 0,8 mapa py6. B 1929 r. 1o 3 mupxa py6. B 1932 r., uiu noutu
B 4 pa3a, 4yTO cO BCel HEM30EKHOCTHIO MPHUBEJIO K POCTY MHQIIALUN, POSHUYHBIC
LEHbl Ha NPOMBINUIEHHbIE TOBapbl Bblpociid Ha 250-300% mpu pe3kom
OJIHOBPEMEHHOM CHWXEHUHM LEH Ha CEJIbXO3MPOAYKLMUIO. 3a CUET 3TUX HOKHMII
CpelcTBa M3 arpapHOro CEKTopa MEepeKaurBaIMCh B  IPOMBIIUIEHHOCTb.
3HAYUTENbHBIE CYMMbI OBLIH MOJIYYEHBI 32 CUET PACHpOAaKu 3a pyOexoM 30J710Ta
W JIParolieHHOCTeH, OECIICHHBIX COKPOBHUI[ MYy3€€B W KAPTUHHBIX TaJiepei.
[lepeunciieHHblE MCTOYHUKHM JalHM COJNMIHBIE cpeiacTBa. Ho Bce-Taku HE OHHU
ChIlpaIM  pEelIAIollyl0  pojib.  [JaBHBIM  (PUHAHCOBBIM  HCTOYHUKOM
WHYCTpUATIN3aLMU CTaJl HAPOJ U MPEXKE BCEro KPecThbIHCTBO. CTalMH CUUTA,
YTO OCHOBHBIE MaTepuajbHbIE PECYpChl Ha MHAYCTPUAIM3ALMIO HY>KHO B3STh Y
KPECThSHCTBA, OHO, MO €ro MbICIHU, JIOJDKHO ObUIO 3aIuiaTUTh “‘Heumo 6pooe
Oanu”. VI KpecThIHCTBO 3aIu1aTuiio 3Ty Aanb. B 1927 r. — 1 mapna py0., B 1935 1. —
17 mapn py6aeit. BaxHbIM UCTOUHUKOM OBLT T.H. 3a€M WHIYCTpPUAIN3AINH, KOTJIa
HaceleHne B JOOPOBOJIBHO —  TMPUHYAUTEIBHOM  TIOPSAKE  3aCTaBHIIU
MOJNMKUCHIBATHCSI HA TOCyJAapCcTBEeHHBbIE oOnuramuu. Tomasko B 1927/28 rr. 3a cuer
3TOro ObUIO modydeHo 726 wmuH pyoneit. K stomy Hamo n00aBUTH Mepbl
rocyzapcrsa IO 3aMOpPaXMBAHHUIO 3apIUIaThl, 3KOHOMHUIO Ha COLMAIbHBIX U
KyJIbTYPHBIX  Iporpammax, 3ApaBooxpaHeHnn u  Ap. CpencrtBa  Ha
UHAYCTpUAIN3alMI0 CcoOMpalnu BCEM “‘MHpPOM™~, TIO3TOMY MOXHO CMEJIO
YTBEPKJ1aTh, YTO OHA ObLIa MOMCTUHE BCEHAPOAHOM.
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Abstract. Marx and Engels views on the problem of the socialism construction are
considered in the article. The particular attention is paid to introduction that had
contributed by V.Lenin and J.Stalin.
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HPABCTBEHHOE U MUPOBO33PEHYECKOE 3HAYEHHME OBPA30B
KA3AXCKOI'O 2II0CA

I'. JI. lllapaknaeBa

AJMaTUHCKUI YHUBEPCUTET SHEPTETUKH U CBSI3H, I'. AJIMaThI

AHHOTanusA. B craThe 0OBEKTOM aHaiIM3a SBISIETCS AMOC HAPOIOB, JKUBIIMX B
CpelHuE BeKa, B JMOXYy (eofgalbHbIX OTHOIIEHWH. Y HApOJOB, HE HWMEBIIUX
MEePBOHAYAILHO CBOEM MHCHMEHHOCTH, XOPOIIO ObLIa pa3BUTa YCTHAsl CIOBECHOCTh. B
HEH OTpakaluCh HApOJHOE MUPOBO33PEHUE, HCTOPUUECKHE TIEPEMEHBI B Cy/IbOE Hapo/a,
HapOJIHas MyApOCTb. Bo3HMKHOBEHHME Ka3axcKoro 3noca oTHocuTes K XIV-XVI Bekawm, k
Anoxe BiajpruecTBa 301010 Opsl.

KuroueBble cjioBa: 31moc, CIoxeT, 0aThlp, MUCbMEHHOCTb, MUPOBO33pPEHUE, HAPO/I,
HPaBCTBEHHOCTb, HE3aBUCUMOCTb.

BaxHelm cBOMCTBOM MTO3HABATEIBHOM JIESITEIbHOCTH YEIOBEKA SBISETCS
CIIOCOOHOCTh B EIMHUYHBIX MPOSBICHUSAX HCTOPUUECKUX COOBITUH HUCKATh U
HaXOJIUTh OOIME 3aKOHOMEPHOCTU B COIMAJIBLHOM PAa3BUTHH, OTBHICKUBATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M U OTHOIIEHUS MEXIYy HCTOPUUECKUMU
MPOSIBICHUSIMU W KYJIbTYpPHBIMH (OpMaMH, CIIOCOOHBIMH YKa3aTh Ha OOIIHE
CXEMbl Pa3BUTUS HApOJOB. VCTOPHKO-TUNONIOrMYECKHE CXOJICTBA MEXIY
dbopmaMu MaTepHaNbHOW W AYXOBHOW KYJIBTYPHI MOKHO OOBSCHHUTH OOIIUMH
COIMATBHBIMU ¥ HWCTOPHUYECKUMH TMPUYNHAMH (OPMHUPOBAHUS KYJIbTYPHl Kak
NesATEeNbHOCTH YenoBeka. Haubosee BBINYKIO 3TH NPUYHMHBI MPOSBISIIOTCS Ha
PaHHUX CTYIEHSX COLUUAIBHOIO Pa3BUTHUS HApPOIOB, B CHUIIy OTHOCHTEIbHOMU
OPOCTOTHl U UEIOCTHOCTH 3JEMEHTOB, U3 KOTOPBIX 3Ta KYJIbTypa CJaraercs.
W3BectHblii anrmiickuit stHorpad 3. Taitnop B npoussenenun «llepBoObiTHAs
KyJbTypa» oTMmedas: «@Pa3pl KyJbTypbl Mbl BIPABE CPAaBHUBATh, HE MPUHUMAs B
pacuer, HACKOJbKO IUIEMEHA, TOJb3YIOIINECS OJUHAKOBBIMU OpYIUSAMH,
CIeNyIOINe OJWHAKOBBIM OOBbIYasiM WJIM BEpYyIOIME B OJMHAKOBBIE MHQBI,
pa3InyaroTCcss MEXIy co00M (PU3MUYECKUM CTPOCHUEM U IIBETOM CBOEH KOXKH U
BoJioc» [1].

Hakomnnenusiii ucropuueckuit 1 ¢puiaocopckuii marepruan 00 0COOEHHOCTAX
COLIMAJIBHOTO PAa3BUTHSI HAPOJOB MO3BOJSAET BBIACIHUTH CIEIYIOIIUE MOMEHTHI
CTPYKTYpPbl HAYYHOI'O TIOMCKA, COIIACHO KOTOPBIM:

1) B KM3HM YEJIOBEYECKMX OOIIECTB CYIIECTBYIOT OMpeaccHHas
MOCJIE0BATENBHOCTh M 3aKOHOMEPHOCTh, OHA IIO3BOJIIET HCCIIEIOBATEIIIO
MPEANOJIOKUTh, YTO €CTh OOIIKE 3aKOHBI COIIMATBLHOTO Pa3BUTHS;

2) KOJIOCCAJIBHOE KOJIMYECTBO AMIUPUUECKOTO U TEOPETUUECKOTO MaTepuaa
MO3BOJIIET TOHATH CYIIHOCTh OOIIMX 3aKOHOB KYJBTYPHO-UCTOPUUECKOTO
pa3BUTHS;
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3) ananu3 Hay4yHbIX (DAKTOB TIO3BOJIIET BBIJACIUTh CYIICCTBCHHBIC W
HECYILIECTBEHHBIE MOMEHTBI B UCTOPUYECKUX U COLUAIBHBIX SIBJICHUSIX.

UtoObl oOmnpenenuTh W BBIACIUTH HUCKOMYIO (OpMYyIly HCCIEA0OBaHUsA,
HEOOXOJUMO B MPOIECCE IMO3HAHUS MCIOJIb30BATh METO/Abl AMIMPUYECKOTO U
TEOPETUYECKOr0 MO3HAHUSA, YMETh COIOCTABIATh U aHAIM3UPOBATh, UMEOIINECS
dakThl. A 7151 3TOr0 HEOOXOUMO OMPEACIUTh TOT KPYT UCTOPUUECKUX SBJICHUH,
rie MEXAy CpaBHMBaeMbIMU (akTamMu ObUTM Obl HauOoJbIasi CBSI3b U
B3aMMOOTHOIIIEHHE. JlocTaToyHO TOAPOOHO B HAYYHO-UCCIEI0BATEIbCKON
JUTEpaType MPOAHATU3UPOBAHBI UCTOPUUECKHE (DAKThI, OTHOCAIIUECS K 3I0XE
CPEIHEBEKOBbs (TEpMUH Hemenkoro ydeHoro I'opna). Mcropuyeckas JeTonuch
ATOr0 TepuoJa 3HAKOMHUT CBOETO HCCIENOBaTeNsl C BaKHEHIIMMHU (aKTami,
COOBITUSAMM W  HMCTOYHHKAMH, TMOJJIMHHOCTh  KOTOPBIX  TOJTBEPKIICHA
JOKYMEHTAJIbHO. B cTaTbe mnpeaMeroM aHanu3a SBISETCS S3I0C TIOPKCKUX U
€BPOMNEHCKUX HaApOJIOB, >KMBIIMX B 3M0XY (EOJaJbHBIX OTHOILIECHUM, KOTOpas
JUTAJIACh TIOYTH ThicA4y JieT, ¢ V mo XV Beka Hamei 3pbl. Mctopuorpadus smoca
Halula J0CTaTOYHOE OTpa)k€HHWe B pabOTax €BPOMEHCKUX M CPeIHEa3MaTCKUX
aBTOPOB. DnocoM 3aHuMannch TMHrBUCTHI (H. A. backakos, B. B. Paanos u ap.),
stHOTpadsl (C. M. Abpam3on, b. X. Kapwmeiesa, JI. I1. Tloranos u ap.), ucropux
P. C. Jluneu, ponsknopuctel (B. M. XKupmynckuii, X. T. 3apudos, 1. B. Ilyxos,
I. V. Dpruc u gp.), apxeonoru (M. II. I'pssnoB, M. E. Maccon, A. IL
OxnagnukoB, C. A. IlnetHeBa u ap.). B uUX TBOpuecTBE BbIJEICHbI
cnenuduieckue OCOOCHHOCTH dIOCa EBPOMEHCKUX W BOCTOYHBIX HapOJOB,
pOaHAIM3UpOBaHa  OOBEAMHAIONIAS WX  CIOKETHas  JIMHWS.  bbuim
chOpMyIHpPOBAaHbl BAXKHEWIIHE THOCEOJOTHYECKHE MPOOJIEMbl AIMUYECKOU
KYJbTYPbI, @ IMEHHO: KaKOBa TEXHHUKA Mepeladyl U PaclpOCTPAHEHUS JIEMEHTOB
3M0Ca, B KAKUX CIy4asiX MOYKHO TOBOPUTh O FT'€HETHYECKOM CBS3M MPOU3BEICHUN
3Moca, a HE O KOHBEPTEHIMH, IMOYEMY 4YepThl TUIIOJOTHYECKOTO CXOJCTBA,
OCHOBaHHOTO Ha OOUIMX 3aKOHOMEPHOCTSIX COLIMAJIIBHOTO Pa3BUTHUS, BBICTYIMAIOT
OoJjiee HaArISIAHO B TE€X MPOU3BEIAEHUAX, KOTOPbIE ObUIM OTHOCHUTEIBHO MEHEE
CBSI3aHbl MEXJy COOOM TpPSMBIMU KYyJbTYPHBIMU B3auMojeucTBusiMu. U3
TIOPKOSI3bIYHBIX ~ HapoaoB  Cubupm u  CpennHeid  A3uM  pPYCCKHUM
NyTelIeCTBEHHUKaM, 3THorpadam u (GOJBKIOpPUCTaAM Jydllleé BCEro ObUIH
U3BECTHBI Ka3axu, KOTOPBIX MO CTAPON TEPMHUHOJIOTUH, HA3bIBAIM KUPTU3AMU WIIN
Kuprus-kaicakamu. Kazaxu paHpilie Ipyrux HapoJOB ObLIM BOBJICUEHHI B chepy
XO34MCTBEHHBIX, TOJUTHYECKUX M  KYJIbTYPHBIX HHTEPECOB  PYCCKOIO
rocynapctBa. B asTHorpaduueckoi nureparype mepBoil mosioBuHBI XIX Beka
BCTPEUAIOTCS Pa3pO3HEHHBIE CBEACHUS U IO Ka3aXCKOMY 3MO0CY U (POJBKIOPY.
Kak ObUIO yCTaHOBJIEHO JUTEpATypOBEIaMH, W3BECTHBIA PYCCKHUH IMOAT
Anexcannp Cepreesuu Ilymkun uHTepecoBascs KazaxcKuM (DOJIBKIOPOM: B €ro0
Oymarax HaiileHa cJeJlaHHasT HEU3BECTHOM PYKOK 3aMlUCh Ka3aXxCKOro
snnveckoro npenanus «Koswi-Kopnem u basu-cyny». B 1833 romy A. C.
[lymkun coOupan marepuan ais cBoero pomaHa o Ewmenbsne IlyraueBe u
nocetwsi OpeHOypr, riae, BUAUMO, U OOpaTUJl BHUMaHUE HAa IMUYECKHUE MOIMBI
kazaxoB. M3ngatens «Cubupckoro BecTHuka» ['puropuii Cnacckuii, M3BECTHBIN
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Kak 3HaToK Cubupu ObLT NEPBBIM, KTO OMyOJUKOBAT B PYCCKOM H3JI0KEHUU
Kazaxckoe ckazanue 00 Waure. Bacunuii BacuinpeBuu PagimoB m3BecTeH Kak
coOuparelib MaMATHUKOB CPEAHEA3UATCKOI0 3M0Ca U Ka3aXCKOTo (pojbKiopa.

K cepequne XIX Beka OTHOCHUTCA AEATEIBHOCTh Ka3aXCKOTO MPOCBETUTEIS
n ydeHoro Yokxana YunruzoBuua BanuxanoBa (1835-1866 rr.), BHyka AOnai
xaHa, oduiiepa pycckou ciyx0bl. ITHOTpad, 3HATOK U COOUPATEIIh MMOATUUECKUX
[pelaHnui Ka3axcKoro Hapozaa, Hokan BannxaHoB 3amnucaln v nepesesl Ha pyCCKU
A3BIK 1T0AMY 00 Maure, B Ka3axCKOM M HOralCKOM BEPCHsIX, a TAK)KE OTPHIBOK U3
kuprusckor osmnomnen «Manacy («Ilomuaku 1o Koxkeree»). B coOpanun
counHeHuii Yokana BamuxanoBa, wu3ganHom Pycckum ['eorpaduueckum
oOmiectBoM B 1886 To1y, CONEPKUTCS MHOTO IIEHHBIX 3aMe4YaHuil 00 00bIUasx u
BEPOBAHUAX Ka3axoB, 00 OCOOCHHOCTAX UX OBITOBOM KU3HM, CHEUHPUKE
UCIIOJIHEHUS OOTaTBIPCKUX MECeH U 00 UX MCTOPUUECKUX UCTOYHUKaX. Pykomuch
«Anure» B 3anucu Yokana BanmxanoBa Obuta uznana mpodeccopom Iletpom
MenuopanckuMm ¢ HeOOJBIIMM, HO OYEHb COJIEPKATEIbHBIM HCCIEIOBAHUEM
HWCTOPHUYECKUX U JIETCHIAAPHBIX UCTOYHUKOB 3TOM IMO3MBI. borareiii MaTepual mno
Ka3axCKOMY »IOCY W HapOJHOW CKa3Ke cojepxkaT couuHeHus ['puropus
Huxonaesuua IloranuHa, uzBectHoro uccieaoBarens Cubupu u LleHTpansHol
A3zun (1835—1920 rr.). Ognako I'puropuii [loTanun my0JIrKOBa JIUIIL PYCCKUE
NEPEJIOKEHHST 3alMMCaHHBIX UM (OJIBKIOPHBIX MAaMSTHUKOB, JOCTOBEPHbIE B
CMBICJIE TIEPECKA3aHHOI'O COJEpPKaHWs, HO HE JallIUe IPEACTaBICHUS O
XYJ0KECTBEHHBIX OCOOEHHOCTSAX opuruHaia. MccmemoBanusi camoro ['puropus
[loTaHnHa, TNOCBSILIEHHbIE CPABHUTEIBHOMY HM3YYEHUIO MEXKIyHAPOIHBIX
(ONBKIOPHBIX CIOXKETOB, B OCOOEHHOCTHM €ro THUIIOTE3bl O BOCTOYHOM
MPOUCXOXKJIECHUN 3aMaJHOEBPOINEHCKOTO M PYCCKOrO 3I0Ca, MPEACTaBISIOT
NpUYYJJIMBOE O0BbeAMHEHWE MHU(POJIOTUYECKUX TEopuid H  Oe3yAep:KHOro
KOMIMapaTUBU3Ma, OTIWYAIOTCS KpalHEW IMOCIHENHOCThI0 U HE0OOCHOBAHHOCTD
COTIOCTaBJICHUN U B OOJIBIIIMHCTBE CIy4aeB HE BBIJICPKUBAIOT HAYYHOU KPUTHUKH.
B 1890—1900-x romax tamkeHTckuil donbkiaopuct Ad6yoOekp /luBaes, B paboTte
«ITHOTpadUUecKre MaTepHayibl» OMyOJUKOBAN IEIYI0 CEPHUI0 MPOU3BEICHUI
Ka3axXCKOro TEpOMYECKOr0 3M0ca, IO PYKONUCIM TIPAMOTHBIX CKA3UTENEH,
CONIPOBOXkJAsi OPUTMHAIBHBIE TEKCThl PYCCKUM MPO3aWYECKUM IEPEBOJOM. A.
JluBaeBbIM OBLITM U3JaHBI TOIMBI « AJIIAMBIC-0aThIP» (KapakaanaKCKUil BapuaHT),
«nure-6ateipy, «Illypa-6aTeip» (snmMueckoe ckazaHue BpemeH B3saTus Kazanm),
«buxet-0atpip» (Mctopuyeckas necHss XIX Beka) u HekoTopbie apyrue. [locre
peBoironuM TeKCThl AOyOekpa JluBaeBa ObUIM Mepeu3AaHbl UM Ha Ka3aXCKOM
a3bike B cepun «borateipu» (Tamkent, 1925).

Havano u3ydyeHuro KapakajIlakCKOro 31oca nojoxxeHo Obuio B 1913 romy
yaenukoMm mpodeccopa Iletpa Menmopanckoro MBanom bensieBbim. Opnako
CHCJIAHHBIE WM 3alUCU KapaKaJIIaKCKUX BapuaHTOB »dnocoB «HWnoure» wu
«KobGmannpl», neppasi, ¢ pyCCKUM NEPEBOAOM, ObUIM OMYyOJMKOBAHBI JUIIL B
1917 rony. IlepBas monoBuHa XX BeKa SBWJIACh HA4aJlOM HOBOW 3IOXU B
U3YYCHUN HAIMOHAJIBHOTO (OJBKIOpA, B YACTHOCTH S3MHYECKOrO0 TBOPUECTBA
HapoqoB Cpennert Aszum u Kazaxcrana. OOmui KyJnbTypHBIH MOABEM MHOTHX
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HaponoB BocTtoka, co3man HEOOXOIWMbIE TPEANOCHUIKH [IJIs MIUPOYANIIEro
W3y4YEeHUS NaMATHUKOB HAIIMOHAJIBHOTO MPOLIJIOTO, B TOM YHCIIE U MTPOU3BEICHUN
HApOJIHOTO XYJ0)KECTBEHHOI'O TBOPYECTBA, YKE COOCTBEHHBIMH HAyUYHBIMU
CWJIaMHM, TpPU AaKTUBHOM TMONJEPKKE MUPOYAHIIMMH HAyYHbIMU KpYTaMH.
Cobupanue 1 n3yyeHue NaMITHUKOB HApPOJIHOTO TBOPYECTBA O3HAMEHOBAJIOCH 32
OTU TOJBI MEIBIM PSAJIOM TOJJUHHBIX HAYYHBIX OTKPBITHHA, YPE3BBIUANHO
Pa3ABUHYBIINX TOPU30HT HAYYHBIX MPEACTABICHUN O CpeIHEa3MaTCKOM 3IOCe.
Onnako mnpu BceMm  OorarcTBe  cOOpaHHOro  mMarepuaia  reorpadus
pacrmpoCTpaHEHUsl 3MOCa BCE K€ MMEET JOCTATOYHO MHOTO TaK Ha3bIBa€MbIX
«OeInbIX MATeH», a TO, YTO YK€ OTKPHITO M MPEIBAPUTEIHHO OIMKCAHO, TpeOyeT
Oomnee yriryOJIeHHOTO U BCECTOPOHHETO M3YyUEHUS, CTOSIIET0 Ha YPOBHE HAyYHBIX
BO3MOXHOCTEM M 3alpOCOB HAIIETO BpeMeHH. [IOHSATHO, 4TO Iyl U3ydEeHUS
HAIMOHAJILHOTO Ka3aXxCKOT0 310ca 0 0aThIpax, MpeIBapUTEIbHBIN MaTeprall ObLT
yke moarotoBiieH u onyosnukoBaH B. B. Pagnoseim, I'. H. IlotanunsiMm u A.
JlnBaeBaeBbIM U Ap., K KOTOPbIM B XX BEKE NPUCOCIUHUIICS DSl HOBBIX HAYYHBIX
n3gaHu. IloOMMMO MHOTOYMCIIEHHBIX DJIUYECKUX 3aIllMCeU, XpaHSIIUXCA B
ooratrom (oisbkiopHoM apxuBe Kazaxckoit AkajgeMuu HayK, B HEJlaBHEE BpeMs
OblI0 OOHApYX EHO CYIIECTBOBAHME Yy Ka3aXCKUX CKa3uTeled OOIMpHOU
nukiandeckoit amnonen «Copok Oorateipeit». IlpaBuibHee, BUIMMO, OBLIO ObI
Ha3BaTh 3TO npousBeacHue «Copok OaThIPOBY, Kazaxu 3allUTHUKOB OTeuecTBa
Ha3bIBaIM OaThIpaMu, a HEe OOraThIpsiMU. B ATOT snmuueckuil psia MO MPUHIIUITY
F€HEAJIOTUYECKON HMKIM3alUN BOILIJIM PAHEE W3BECTHBIE CIOKETHI Ka3aXCKOro
OOTaTBIPCKOTO 3I0Ca U PNl MPEXKJIe HeW3BEeCTHBIX. LMK »TOT OBLT 3amucaH B
1942 rony B Anma-ATe OT CTaporo BOCbMUJECATHIETHETO akbiHa MypyH-xkupay
CenrupbaeBa Manrunuiaka u coaepxut okojio 40 000 ctuxos.

VY HapoAoB, HE MMEBIIMX MEPBOHAYAIBLHO CBOEW MUCHMEHHOCTH, XOPOILIO
Oblla pa3BUTa yCTHash CJIOBECHOCTb. B  Hell oTpaxkaiuch HapoJHOE
MHUPOBO33pEHUE, MCTOPUYECKUE TMEepEeMEHbl B Cyab0€ Hapojaa, HapoHas
MyapocTh. [loaTOMYy BMEcCTe ¢ pa3BUTHEM YCTHOM JUTEPATYPhl MapaJUIeIbHO IO
obOoraiieHue €€ BHYTPEHHEIro COJEpkKaHUs U COBEPIICHCTBOBaHUE (DOPMBL.
Kazaxckuil smoc wiam ckazaHus O OaTblpax € JaBHUX IOpP MM OO0JbIIoe
pacnpoCTpaHeHne cpeau Kazaxckoro Hapoaa. OHM IepenaBajuch OT IMOKOJICHHS
K MMOKOJICHUIO, OT OTILIOB K JeTsIM. B QOJBIIMHCTBE ClydyaeB TPYJAHO YCTAaHOBUTH,
KOrJa U K€M OHM clarajiuch. [IepBOMCTOYHMKOM OONBIIMX IMUYECKUX T0IM
OblTu MHGBI, JETCH/bI, KpaTKUE CKa3aHWS O IOJBUTAX JFOJICH, OTCTAaMBaBIINX
HE3aBUCHUMOCTh CBOEr0 HApoOJa OT MHO3EMHBIX 3aXBATYMKOB. DTO MOTJO OBITH B
T€ BpEMEHa, KOTJa Ka3axyh >KWIM T[pU NaTpUapxajibHO-POJOBOM CTpPOE
OTACIBHBIMU POJIAMU: YHCHUH, KaHIIbl, Kepeh, KOHpaT, Kbimuak. C TeueHuem
BPEMEHH ATU CKa3aHUA IEJIMKOM 3a0bIBAIMCh, OCTABJISIS JIMIIb OOIIUE KOHTYPHI
CIO’KETHBIX JIMHUM, HA OCHOBE KOTOPBIX MO3/IHEE Carajiuch dMUYECKHe ModMbl. B
OOJIBIIMHCTBE PMUYECKUX CKa3aHUM MOBECTBYETCA O OOphOE Ka3axCKUX OaThIPOB
C KaJIMbIKaMH U HUpaHIaMu. BoO3HUKHOBEHHE Kazaxckoro »s3moca YokaH
BamuxanoB otHocutr k XIV-XVI BekaM WM K 3M00X€ BIaJAblUECTBA 30JIOTOU
Opasl. OH yKka3bIBajl, 4YTO MOAMbI ITOBECTBYIOT O JICSIHUSAX UCTOPUYECKUX JIFOCH,
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KUBILIKX B NepuoJ MorymecTBa 3010Toi Opabl. OTCr01a HYKHO IOJaraTh, 4To
cnmaramuch oHM B KoHIE XIV m B XV-XVI Bekax. IIpennonoxenuss Yokana
BanuxaHoBa NOATBEPKAAIOT U MOCIEIYIOIINE UCCIIEI0BATENN.

Kazaxckuil »moc BO3HHUK IIPEUMYIIECTBEHHO HA II0YBE HCTOPUUYECKUX
COOBITUH, MEPEeXKUTHIX Ka3aXCKUM HapoJoM B pa3Hoe Bpems. [losTomy oH
SBJISIETCS BAXXHBIM U LIECHHBIM MaMATHUKOM, CBUIETEIBCTBYIOIINM O T€POMUYECKUX
noABUTrax OaThIPOB, O CTOMKOCTHU AyXa, O HpaBax, 0ObIYAsAX M OOpsIax BCETO
Hapona. Kazaxckumii 53m0C MOXHO pa3IelInTb Ha TEePOUMYECKUH U JIMPUKO-
AMUYECKU WM ke 3moc o ao0Bu. Ckazanus o Oateipax «KoOmaHAbI-0aThIpy,
«Ep-Taprein», «Anmameic- 0OaTblp» - 3TO TEPOUYECKHM 3IOC, a JUPHUKO-
snuueckue mnpousBeneHus, takue kak «Koswi-Kopnem u basu-Cyny», «Kbi3-
Kubex», «Aiiman u Illonman» cocTaBWIM OCHOBY JMPHKO-OBITOBOTO 3IIOCA.
I'epondeckuit >m0C BO3HHMK Ha BBICHIEHM CTYIIEHM BapBapCTBA W IMOJIYYHMI
JanbHEelIee pa3BUTHE M OKOHYATENIbHOE O(OpMIIEHHME Ha pPaHHUX CTYIEHSX
KJIACCOBOT'0 OO0IIIeCcTBa, paboBiaeabueckoro win geogaiprHoro. Opanirysckue u
MCIIAHCKUE SIHUYECKUE MOAMBI, PYCCKHE OBUIMHBI O OOraThIpsAX, Ie€pMaHCKH
IPYXKUHHBIA M HEMEUKUH (eoJanbHbId 3I0C, 3M0C TIOPCKUX W MOHTOJIBCKHX
HapoJI0B 0 0aTbIpax, AMUYECKUE CKa3aHus o HapTax HapoaoB CeBepHoro KaBkaza
u kapeno-puHckas «KaneBana» OTpaxarloT pa3iu4yHble CTYNEHU COLUAIbHO-
HSKOHOMUYECKOTO Pa3BUTUSA HAPOJOB U MPEJCTABISIIOT COO0OM HalMOHAIbHBIE
cneruduyeckue (Gopmbl HapoaHoro TBopuecTtBa. Ilpu coxepkarenbHOM
CPaBHEHHMHM JIUYECKUX NPOU3BEICHUA HApOJOB MHpA, HECMOTPsS Ha BCE MX
paznuyusi, 0OHApYKUBAIOTCSI YEPThl 3HAUUTEIBHOIO, CYIIECTBEHHOI'O CXOJICTBA.
IloxoxkecTh MNpPOU3BEIEHUN TIEPOMUYECKOr0 DJII0Ca Yy Pa3HbIX HApOJIOB HE
OTPAaHWYMBAETCS JIMIIb BHEUIHUM COBIAJACHUEM TE€X WA HWHBIX 3JIEMEHTOB
noBecTBOBaHusA. OOIIME XKaHPOBBIE MPU3HAKH 3T0CA PA3JIMYHBIX HAPOJIOB MOXKHO
CBECTH, BUJIUMO, K CIIEIYIOLIEMY: €IUHBIN KPYT 3TUUYECKUX MOTHUBOB U CIOKETOB,
UJCATU3UPYIOIIUX BOMHCKHE TMOJBUTH HAPOJHBIX I'€pOEB, TUIIbI JIEUCTBYIOIIUX
JMI U CUTYyalluu JIEUCTBUS, )KaHPOBasi CTPYKTypa u ee sBoitouus. [Iponssenenus
repOUYECKOro W JIMPUKO-OBITOBOIO 3I0CAa BOLLIM B CTPYKTYPY Ka3zaxCKoOro
(donpKIIOpa B KaYeCTBE €ro Ba)KHEWIIEH COCTaBHOM YacTU M 3aHUMAIOT B HEM
oco0oe, 04eHb BaxxHOE, MeCTO. OCOOEHHOCTh 3M0ca 3aKII0YaeTCsl B TOM, YTO B
€ro COJIepaHUU JUCKYpPCUBHbIE (OpPMBI MBIIIJIEHUS B TMOCIOBULIAX H
IIOrOBOpPKaxX, & OTYAaCTH M B CKa3KaX, YCTYNAIOT CBOE MECTO XYJ0KECTBEHHO-
oOpa3zHoMy MblluieHH0. [Ipoiie roBopsi, 3MOC-3TO XyA0>KECTBEHHO-00pazHOe
OTPa)KEHHE JEHCTBUTEIBHOCTH B HAapOAHOM CO3HaHMM. B ka3axckoMm »smoce
HUCTOPUYECKHUE COOBITHS Pa3BEPTHIBAIOTCS BOKPYT TJABHOTO Tepos, 0C000
BBIJIafoIerocs mia. B Hapoaasix smocax «KooOnauaei-0aTeipy, Kambap-06aTeipy,
«Ep-Taprein», «Anmnambic-0aThlp» OTPAKEHO CTPEMJICHHE Ka3aXxOB OTCTOSITh
HE3aBUCHUMOCTh CBOEH POJMHBI OT HAIAJICHHs] MHO3EMHBIX 3aXBATUUKOB. BaThIpbl
MPEOI0JIEBAIOT JIIOObIE TPYAHOCTH W MpEerpaabl Ha MyTH, KaparoT KaKk BHELIHUX,
TaK M BHYTPEHHUX BparoB, MOKYIIABIIMXCS Ha WX XU3Hb WIM cBOOOay. Bcee
O0aThIpbl 0€3 MCKIIOUEHHUS TPOSIBISIOT OOTaThIPCKYIO MOIIb C JAETCKUX JeT. B
ciyyae HeyAauu OaTblpbl HE MAJal0T JyXOM, OBICTPO BOCCTAHABIMBAIOT CBOU
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CUJIBI, YTOOBI BO3TJIABUTH HOBBIA MOXOJ] Ha BparoB. B mobere m3 BpaKecKOTO
3aCTeHKa AJMambiCy TOMOTAlOT €ro XUTpble yIoBKH, a KoOmaHael — ero
HEeMMOBepHas xpabpocTb. Bo Bcem 3ToM 3ajokeH riyookuit Quinocodcekuii
CMBICII MOpAallbHO- A3THUYECKOTO CcBoMcTBa. «llo0exmaer HE TOT, KTO CIIETO
HaJeeTCsl Ha CBOIO HECOKPYIIMMOCTb, & TOT, KTO HE TOJBKO CHJICH, HO U YMEH H
croco0eH BecTH 00 M CXBAaTKy PacyeTIMBO U YMEJIO», - OTMEYAET aBTOP pabOThI
«ctopusa kazaxckou dunocodpumn», npodeccop O. A. Ceruzbaes. B moOom
repOMYECKOM 3I0CE 0CO00E MECTO 3aHUMAIOT KEeHbI 0aThIpoB. OHU BHICTYIAIOT B
pOJIM TIOMOITHHUIT U COBETUYMI] OaThIpa, BIOXHOBUTEIBHHUI] U BEPHBIX COPATHHUII.
['eponHU Ka3aXCKOTO ATIOCA MYIPHI, PEIIUTEIbHBI, YMHBI U JATbHOBUIHBI.

B ka3zaxckoM »3moce MOYEeTHOE MECTO OTBOJUTCS KOHSM, Ha KOTOPBIX
OooraTelpu BBICTYMAIOT B T10X0JA. OHU KpacWBBI, MOTYYH, OBICTPOXOIHBI,
MOHSTIUBBI, CJIUTHl BOCUHO CO CBOMM CEIOKOM - OaThIPOM B €IMHOM IOPBIBE
oJiep>kaTh Mo0e/Iy HaJl Bparom.
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KA3AK SIOCBIHJIAFbI BEMHEJIEPJIIH MOPAJIbJIbIK YKOHE
AYHUETAHBIM/IBIK MAT'BIHAJIAPDBI

I'. 1. HlapaknaeBa

AJMaThl SHEpreTHKa XKoHe OalIaHbIC YHUBEPCUTETI, AJIMATHI K.

AngaTna. byn MakanaHeIH Tanjay HBICAHBI OpTa FachIpAarbl, (HeomanablK
KaThIHACTap KE31HJIET1 3THOCTHIK XaJIbIK OOJIBIN TaObLIaabl. bacTankeina e3iHiH CBIPTKBI
aliMakTa OpHBI OOJIMaFraH XaJIBIKTHIH 97IcOM aybI3Ia IIbIFAPMAIIBLIBIFI KAKCHI JaMbIFaH
6onateiH. OChLIapIbIH apKACHIHIA XAIBIKTBIH JYHUETe KO3Kapachl, TAPUXU TCPMUHJIEPI,
XaJbIK JTAHAJIBIFBI KETKI3iIreH. Kazak XamKbIHBIH 3THOCTHIK KaibinTacy ke3i XIV-XVI
FacwIpyiapra katajpl, sFHA Oys1 AnteiH Opnia OuiereH Ke3 OOJbIN TaObLIa b

Tipek ce3aep: s1oc, CrHOXKET, OaThlp, XKazy, KO3Kapac, XajblK, aJaMIepIILTiK
KaFuagapbl, TOYeICi3IiK.
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MORAL AND WORLD VISION MEANING OF KAZAKH EPOS IMAGES

G. Sharakpaeva

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. The object of the analysis in the article is the epos of people having lived
in the medieval times, in the epoch of feudal relations. Nations that originally hadn’t had
their own written language possessed quite good oral language.it reflected people’s
outlook, popular wisdom and historical changes in peoples’ destinies.

The rise of the Kazakh epoch dates back to the XIV-XVI th centuries to the times of
the Golden Hordes dominion.

Key words: epos, plot, batyr, written language, outlook, nation, morality,

independence.
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KUMBLIJBIH OTY CUMATHI KATETOPUSICBIHBIH KA3AK TILJT
BLIIMIHJE 3EPTTEJIVI

I'. I'. opiodxkanosBa

ATMaThI SHEPreTHKA KoHE OATaHBIC YHUBEPCUTET1, AJTMATHI K.

Angarna. Makanaia KaJblll €TICTIKTEPIHIH KUMBUIABIH ©TY CHUIAThIHA KaThICTHI
aCMEeKTOJIOTHUSI TEPMUHIMEH KapacThIpbUIFaHbl ailTbiIaabl. OpbIC KOHE Ka3aK TUIAEpiHAeT]
OipHele KaTeropusSHBIH (DYHKIIMOHAIIBI-CEMAaHTHKAIBIK OPICIH 3epPTTEreH FalbIMIap
eHOerine Tannay okacamansl. bl. MamaHOBTBIH Kajblll €TICTIKTEPIHIH OpPTYpl
acrmeKTyalbl CEMaHTUKAHBI OULIIpY/eri MmiKipaepi KkepceTineni. FaabIMHBIH KUMBUIIBIH
Kacalay Ke3eHAepl MEH Tocuil OOWBIHIIA ETICTIKTep/l JKIKTeyl Kasipri rpamMMaruka
TajanTapblHa TOJBIK cail Kenmeimi. bipak (QyHKIIMOHAIABl TpaMMaTHKa TYPFHICBIHAH
KYH/IBI MIKip eKeHIITiH KOpCeTe .

Tipexk ce3mep: Kajiblll €TICTIKTEpPl, KAMBUIJIBIH OTY CHIMAThl, ACMEKTYaJbUIbIK,
(bYHKIIMOHAIBI-CEMAaHTUKAIIBIK ©PiC, €TICTIKTEPAl KIKTEY.

KuMBUIIBIH €Ty CHMAThl ETICTIKTIH AepOec TpaMMaTHKAaIbIK KaTeTOPUSCHI
peTiHAe TypKiTaHyma »>KOHE Kaszak Tinm Ourimiage XX FachIpIbIH —CKIHIII
KAPTHICBIH/IA FaHA TaHbUICA Ja, KUMbBUIABIH >KACATybIHJIAFbl TYPJl €pPEKIICITIKTED
TYPK1 TUIIEPIH 3€pTTEYLIUIEp/IH Ha3apblHA €pTelieH-aK UliHreH. KuMbUIIbIH oTy
CUTIaThIHA KATBICTHI MIKIpJep TiA OUTIMIHIIE «aCIEKTOJIOTHs» OOJIBINT TaHBLIFaH
TEPMUH Ma3MYHBIH/IA KapacThIpbuiajibl. KUMBUIIBIH 6Ty CHUIAThl KaTETOPUSICHIH
typkitanyna B. M. HacunoB «IIpoOGiembl  TIOPKCKOM  aCHEKTOJIOTHI
(AKIIMOHANBHOCTH) aTThl MOHOTPAHUACHIHIA KOJIAHBIMABIK ((DYHKIIMOHATLHAS)
rpaMMaTHKa TYPFBICBIHAH 3epTTeiial. FanbiM Typkl TuiaepiHAer: KUMbUIAbIH 6Ty
CHUIIaTBIHBIH (acneKTyaJlbHOCTD) (bYHKIIMOHATIBI-CEMaHTUKAITBIK OpICIH
aHBIKTaNIbl. KUMBUIIBIH JKacaTybIHBIH TYPJl €pEKLICNIKTepiH OUIIIPETIH apHaibI
KOPCETKIIITEPre CUHTETUKAJBIK JKOHE AHATUTHKAIBIK TYJIFajap bl >KaTKbI3aIbl.
KuMBUIIBIH ©TYy CHIAThIHA KATBICTHI JIEKCHUKAJBIK KOPCETKIIITEP/Al «TJaroyibHas
JeKCHUYecKass  aCHeKTyadbHOCTb»  JKOHE  «HErJIarojbHas  JIEKCHYecKas
aCTMeKTyaJbHOCTh» Jnen Oeinemi. HeriziHeH KUMBUIABIH asKTaTyblH OUIIipeTiH
rpaMMaTHKAJIBIK KOPCETKIIITEPre, OHBIH 1IIHJE, aHATUTUKAIBIK (OopMaHTTapra
tokTanansl [1, 146-147 6.].

OpeIC KoHE KazaK TUIAepiHaeri OipHelle KaTeropusHbIH (yHKIIMOHAIIBI-
CEMAHTUKAJIBIK OpICIH  CaJFaCThIPMAJbI-TUTIOJIOTHSUIBIK ~ TYPFBIAH  3€pTTEreH
npodeccop 3. K. AxMeTkaHOBaHBIH JOKTOPJBIK JAUCCepTalUsAChIHAA, «DYyHKIIMO-
HAJIbHO-CEMAaHTUYECKHE TIOJSl PYCCKOINO U Ka3axCKOTO  SI3BIKOBY»  aTThI
MOHOTpaUAChIHAA «aCMEKTyalIbHOCThY» KATETOPUACHl JKaH-)KAKThl KapacThl-
peutrad.  FampiMm  TUIMIK ~ KOpPCTEKIMITEPAiH  KOJIIAHBICTAFbl  KBI3METIH
(yHKIHMOHANABl TPAaMMATHKAHBIH HETI3I1 MEXKECI «KBI3BMETTeH TyJFara (OT
bynkueit k popmam)» TypreichiHaH 3epTTeiiai. Kazak skoHe opbic TinmepiHaeri
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KUMBUIABIH OTY CHUIAThl (ACMEKTYyaJbHOCTh) (DYHKITMOHAIBI-CEMAaHTUKAIBIK
OpICTEPIHIH O31HIIK EepEeKIIeTIKTEPIH CalbICThIpa OTBIPHIN KepceTkeH. Kazak
TUTIHJIET] KUMBUIJBIH ©TY CHIAThl KaTErOPUSICHIHBIH JIEKCHKa-TPpaMMAaTHKAJIbIK
KOPCETKIITEPIMEH O1pre JEKCUKAIBIK KypalJapblHbIH 0ap eKeHiH aTaasl [2, 67].
JKanmel Typki TULAEpIHAETI CUMNAT KaTeropusiChl Typasibl TYpJil Ke3Kapactap Oap.
Kazak Tini matepuangapbina Herizaene kaspuiran K. JKyOanos, K. ¥YiteikOaes, A.
T. Caypanb6aes, bl. E. Mamanos, A. blckakos, H. OpanbaeBa, 3. AxMeTxaHoBa, K.
bub6ekos, C. MapanbaeBa T.6. FaqpIMIapAbIH KYH/bI TIKIpJIepiHE KapaMacTaH, dJi
ne Oosica OyJ1 KaTeropus keHiHAe Oipi3aumik Oonmaii kenme kateip. byn cumar
KaTeTOPUSICHIHBIH, SFHU KUMBUIIBIH OTY KE3€HJEpPIH 067y MoceleciHe KaThICTHI
Oaiikamanpl. Atan aiitcak, A. blckakos, H. Opanbaera, I'. Kapeimbaepa ymike, M.
Opa3zos, K. MacanueBa TepTke 661 KopceTe/.

bl. MamaHOB KUMBUIZIBIH 1aMy CaTBICHIHBIH alIThl (ha3aCchlH KOPCETEIi:

- KUMBUIBIH JKacayFa JalbIH/IbIFbI;

- KUMBUIBIH JKacaryra OCHiM/IIT;

- KUMBUIIBIH 0acTallybl;

- ’Kacajy YCTIHIErT KUMBLI;

- asgKTaIy aJbIHIAFbl KUMBLT;

- KUMBUIABIH asKkTanysl [3, 81-89 0.].

Fanbimubiz mokipTi K. [lasxmeroB bl. MamaHOB Typasibl jka3raH eCTEITTHIE
MbIHaail Oara OepreH: «KuMbul Ke3€HJEPIHIH alThl TYpil OacTamKbl Mexese
OenrijieHyl ¢ — IIbIHAWbl TEOPHUSIIBIK Ta, KOJJIAHOANBIK Ta >KaFbIHAH TUIIIK
JEepeKKe cylieHy HoTmkecl. OaH opi TEOMETPHUSIIBIK MTPOTPECCHS KOJIBIMEH YIaibl
yZeMeJen TOKCaH TOFbI3Fa JIEHiH ecelieHyiHE 3aHJbUIBIK 0ap €KEeHIH aHFapTKaH.
KuMmbiaplH ©Ty Ke3eHAepi Typadbl OChl HWICSHBIH OHIMAUNK KYIIl KEWIHT1
QNIJICHEIIE 3epTTeyepae MEHMYH/Ialamn TYpFaHbl opKiMre asH» [4, 78 6.].

bl. MamMaHOB amaniblH ©Ty CUMNATBIHBIH alThl (ha3achlH KOPCETKEHIMEH g,
«1C-9PEKEeTTIH OacTalybl, OpTAChl, agKTaIybl 00JaAbD»y JAeyl KEHIHT1 3epTTeylIiiep
nikipiMeH actachln xkaTelp. H. OpanbaeBa KUMBULIBIH KacallyFa JalbIHbIFbl MEH
OeiiMIenyiH KUMBUIABIH Kacajly TOCUIEPIHIH KaTapblH/la KapacThIpy KEpek e
kepcereni. [5]. An xumbuiaelH antel (aszacelH H. OpanbaeBa KepceTKeH
KUMBUIJIBIH OTY CHUMNATBIHBIH 1IIKI MaFbIHAJIBIK EpeKIIeTIKTepl OOMBbIHIIA eKire
oemin kepcetyi (1. Kumbun Tocuni; 2. KumbuiabiH gamy catbeickl) bl. MamanoBTa
Oipre KapacTeIpbUIaabl. FalbiM KOMEKII eTICTIKTepiH KUMBUIABIH TOCUIIH
Kacayra J1a, KUMBUIIBIH JJaMy CaThICBIH KOPCETYTre Jie KaThIChl OapBhIH JKEKEeIeTeH
MBIcajaap apKpUIbl KepceTkeH. COHABIKTAH FaJIbIMHBIH OMIIAPHI, TYKBIPHIMIAPHI
OCBl TaKBIPHINT Typasibl KEWIHT1 FBHUIBIMA EHOEKTEPIiH >Ka3bUTyblHa MYPBIHIBIK
oonael. On H. OpanbaeBanbi «Kazipri Ka3ak TUIIHIET €TICTIKTIH aHAJTUTHKAJIBIK
dopmantrape»  (Ammatel, 1975), 3. AxmemkaHoBaHblH  «l[IpuHIUIIBI
COIOCTAaBUTEILHOTO (YHKIIMOHAJIBLHOTO HCCIEIOBAaHUS Ka3aXCKOTO M PYCCKOTO
S3BIKOB  aTThI JIOKTOPJIBIK auccepranusice», C. MapanbaeBanbiH «CeMaHTHKA
MPOIIECCHOCTH JEHCTBUS M CIOCOOBI BBIp@KEHHUS B Ka3axCKoM s3bike» (Jlmcc.
KaHa. Quion. Hayk. — Anma-Ata, 1991.-176 c.), A. UlapanuaeHoBaHbIH
«HaunHaTeTbHOCTh B CHCTEME KaTETOPHI aCIIEKTyaIbHOCTH Ka3aXxCKOT0, PyCCKOTO
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s3e1k0BY ([lucc. xaua. d¢unon. Hayk. — Anma-Ata, 1993. -129 c.), K. bubekoBTiH
«Kazipri Kkazak TUTIHAETT KUMBUIIBIH asKTaly K€3€HI MEH OHBIH Oepiily >KOJIaphb»
(®.r.x. aBTOped.-Anmatsl, 2000. - 22 6.) aTThl KaHIUJATTHIK JUCCEpPTALlUSIIapbIHA
apkay OOJIFaH JIell ecenTeimis.

bl. MamaHOBTBIH cCHUIIAT KaTErOpUsChIHA KaJbIl ETICTIKTEPIHIH KaThICHI
TypaJibl aWTKaH MIKIPIHJE «KaJbIM ETICTIKTEPiHAE IIAKThIK (popMa KOK, TEK
IAKTBIK MafblHA Oap» eKeHIH KepceTedl. FaibiM Kaibill  eTICTIKTEPiHIH
OOWBIHAAFBI IIAKTHIK MaFblHA OJIApFa TENYJl IIAKTHIK MaFblHA €MecC, OJap/IbIH
OoWbIHAA MIAKTHIK MarblHaJaH Oacka na (alTaylblK, KAMBUI-KYHAI Ou1maipy —
€TICTIKTIK MaFblHA; KUMBUIABIH OTY CUNIATHIH OUAIPY — aCMeKTyaIbLIBIK MaFbiHA
T.0.) MarbiHanap 6ap. FaaeiMHBIH OyJ1 MIKIPiH COJI Ke3eHIer1 FaabIMaap eHOeTriH e
KOPCETIJIMETeH €peKIIe XaHaJIbIFbl jaeyre Oomnansl. COHBIMEH KaTap, KeceMmile
dbopMasbl €TICTIKTEPAIH KaJIbI ETICTIKTEPIMEH ©3T€ TOJIBIMIbI €TICTIKTEP apKbLIbl
CUIIAT KaTEerOpUACHIH Kacaybl Typajbl OHJIapbl aHAJIMTHKAIBIK (OpMAIbI
€TICTIKTEp >KalbIHAAFbl KYPJEl 3epTTeyre Heri3 0oJFaH.

KumbiapiH kacany Ke3eHAepl MEH Toclial OOMBIHINA EeTICTIKTepl KIKTeyl
Ka3ipri TrpaMMmaTHKa TajlanTapblHa TOJBIK cail KeJIMEereHMeH, (YHKIIMOHAIIbI
rpaMMaTHKa TYPFBICBIHAH KYH/bI MIKIP €KEHIITTH KOPCETII OTHIP.

Fanemv a) kanein erictikrepinin II, 111 xakThik opTypsi MarbiHabI OOTYbIH;
9) TiKeJel KIKTIK >KaJiFayblH KaObullayblH; 0) €1l KOMEKIIl €TICTIMIMEH TIpKeciIl,
OTKEH IIIaK MarbIHACHIH O€pyiH FHUIBIMU TYPJIE AYPHIC KOPCETE O1ITeH.

O3 eHOeriHae aran KOpPCETKEeHNEW, KUMBUIIBIH jKacaly YCTiHAEr ¢asachl
MPOLECC YCTIHAETI KUMBUIIBIH 6Ty CUNAThIH Oliaipeai. byj MarbIHANBIK CUIIATThI
OUIIIpyAe Kajblll eTICTIKTepl OenceHnai KbI3MeT atkapaibl. Kanbim ericTikrepi
KoceMiie (opMasbl HETI3r1 ETICTIKTEPMEH TIPKECIT, KOMEKII €TICTIK KbI3METIH
aTkapazasl. Kecemie ¢gopmanappiMeH Oipre aHaIMTHKAIBIK (OPMAHT >Kacailsibl.
Ceiitin oJ1lap KUMBUIJLIH ©TY CUIMATBIH OUIAIPY/I€ MaHBI3/IbI POJT ATKAPAIbI.

Kanpinm eTicTikTepAiH HEri3ri €TICTIKTEPMEH TIpKecy cumaTthl Oipjel emec.
AWTanbIK, <OKaTbIp» E€TICTITl ETICTIKTIH OapiiblK MAarblHAJBIK TONTapbIMEH
TalFaMail Tipkece Oepce, 0Oacka <«Kyp, TYp, OTBIP» ETICTIKTEPl ETICTIKTIH
MaFbIHAJIBIK TONTApBIH TaJFal Tipkeceai. HoTwxkeciHae onap KUMBUIIBIH OTY
CUIATBIH OUIAIPETIH OPTYpJil MaFblHAJIBIK peHkTepal Ourmipeni. KuMbuiabiH
Kacajly TOCUIIHE Kapad Kajblll ETICTIKTEPl KOMEKIIIIK KBI3METTE KEJTeHJIe
KOCEMIIIeHIH Ke0iHece —blIl, -iM, -1 (opMachlHIa KelyiH KaxeT eTeni. Jlerenmen
cupek Te Oonca —a, -e, - (QopMackIMeH TipKecin KOJAaHbLIaAbl. MpIcabl,
«GKaThIP» KOMEKII €TICTIT1 —a, -€, -l popmansl 6ap, Kl eTiCTIKTepiMeH TipKeciTl,
Oenrini Oip OarbITTarbl KO3FAIBICTHI Olnmipeni. Mpicansl, Kapa maii kicinep iciH
TacTall calbll, Tac €JeHJl Tachlpyiara Oachll, >Kyripim ©Oapa >karTel (O.
Hypmeitico). «Typ» kemekini ertictiri —a, -e, -i QopMaiabl amaia-opeKeT
€TICTIKTEpIMEH TIpKECIN, Xacay, OHJIpy MarblHajapblH Ouiaipeni. Meicansl,
KypacTeipa Typ, icTedt Typ, Kapaih Typ T.0. Ombip KOMEKI €TICTIr —a, -€, -U
TYJIFaIbl COWUJIEY ETICTITIMEH TIPKECIN, HEMKYpalibl OPBIHAAIATHIH CO3bUIBIHKBI
icTi Oinmipeni. Meicanbl, ailTa OThIp, ceiyeil oTblp, cypail oTelp T.0. CeiiTim,
KQJIBITT ETICTIKTEpiHIH O1p TOOBI opl KOCEMILCHIH >KOFapblla aTajifaH €Ki
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dopmaceiMeH e Tipkece Oepce, eHal Oip TOOBI OChl €Ki (hOpMaHBIH TEK KaHa
OipeyimeH Tipkeceai. byn kainer M. OpaszoB Obutail jemn xazanbl: «ETICTIKTIH
aHAJTUTUKAIBIK (DOpMACchlH TEKCEpreH FajbIMIap OYJI CUSKThl KOCEMILEHIH Oip
TYpIMEH FaHa KOJIJIaHBIJIATBIH KOMEKII eTICTIKTepiH OapJibIFbIH, COHJai-aK
KOCEMIIICHIH Oip FaHa TYPIMEH KOJJAAHBUIATBIH KOMEKII E€TICTIKTIH OapJbIFbIH
KopceTkeH OonaThiH. bipak HENIKTeH Kell KOMeKIll eTICTIK KOCEMIIEHIH €Ki
TYpPIMEH Ji¢ TipKeceql, Oackanapbl HENIKTEH OipeyiMeH FaHa TIpKecedl JereH
cypakka skayar Oepmeiini. Kemekmn eTICTIKTIH Oyyiaii KOJJaHBUIYBI OJap.IbIH
MarbIHAJIapbIMEH OaiimanbpicThl Ma ekeH? A. blckakoB Kaszak TUTIHAETI TOPT
ETICTIKTIH KOCEMIIICHIH €Ki KOCHIMIIIACKI ()OPMACHIMEH KEJITEH KETEKII €TICTIKIEH
TIPKECETIH/IITIH aiiTa KeJIiN, OJIapAbIH MaFbIHAIAPBIH CAJIBICTHIPAIbl. MBICAJIbI, -bIIT
OTBIp (POPMAHTBHI JKETEKIIl ETICTIKKE aMalJblH OIpKaJbINThl KYHIH OUIIIpeTiH
MarblHa YCTEHl: €CTill TYp, >KaHbIN Typ, *aybll Typ T.0. bynan Oenex —ii Typ
dbopMaHTBI JKETEKIIl eTICTIKKE amaliblH Oenrial Oip JeHreWre aeuiH >kanraca
OepyiH, s icTeniHe OepyiH OUIIIpeTiH MaFblHa ycTel 1. Mblcalbl, Typa Typ, Kype
TYp, ’kKacblpblHa TYyp T.0. [6, 272 0.]. Konsimbizga Oap MblcanagapbIMbI3bIH
KOpCETYIHIlIe, KOCEMIIIHIH —a, -€, - (PopMabl KETEKII €TICTIKKE TIPKEIII KeJIreH
KOMEKIIIl ~ €TICTIKTEp KHUMBUIABIH o1  ICTeNIHOETeHIH, HEe IKOJI-)KOHEKeH
ICTeNeTIH/IITH, HEMKYpaiIbl OpbIHAAIATBIHABIFBIH OUIIpel. MbIcasbl, aiiTa FOu,
aliTa OTBIp, aiiTa Xyp T.0. AJ KOCEMIIIeHIH —blIl, -1I1, -1 KOCBIMIIIACBIMEH KEJITeH
YKETEKII ETICTIKTepre TIPKECKEH KOMEKII €TICTIKTep KHUMBUIIBIH Y31I1-Kecii,
KEHETTEH, OIpJICH OpbIHAAIFAHBIFBIH HE KUMBUIABIH €PEKIe KYIIIEH, bIHTAMEH
icTeHTeHAITiH T.0. Oumaipeni. Mpicabl, alThI KOW, OLTIM ajl, alThIT call, KOWBIT
xK10ep, alTei meIK T.6. [7, 105 6.]. @yHKIIMOHANIBI TpaMMaTHKa/la KUMBUIIBIH
OTy CHUIAThl HEMECe aMaJIblH OTy CHUIaThl JeM aTalbll JKYPreH  VFbIM
«aCTHEeKTyaJIbHOCTb»  TEPMUHIMEH  artaiaapl.  Kanpllm  eTICTIKTepl  OChI
ACTMEeKTyaJIIBUIBIK MaFbIHAHBI OUIIpy/e MaHbI3ABl poeil aTkapaiabl. Onap ocChl
(GyHKUIHMOHAIIBI CEMAaHTUKaHbI OepeTiH OipJeH Oip TUIAIK Kypal O0JIbIN Ta0bLIa kI,
Kaunpin eTicTikTepiHiH (YHKIIMOHAIABI-CEMAaHTUKAIIBIK OpIC KacayJarbl KbI3METI
GyHKIIMOHAIBI TPaMMaTHKa MaMaHapbIHbIH 3€PTTCYJICPIH/IC alTHUIBII XKYP.

byn aiiTbuiranzap/iaH Kajblll €TICTIKTEPl TEK KaHa acleKTyalJbl CeMaHTHKa
FaHa >kacaiinpl neyre Oonmaiabl. On 6acka na (yHKIMOHAIIbI-CEMAHTUKAJIBIK
epicTepal JkacayrFa KaTblHacaabl. AMTANBIK, OJap KHUMBUIIBIH ©Ty CHUIIAThIH
OutmipyeH OYpBIH, €H alJbIMEH, IIaKThIK MarblHaHBl Oinmipeni. Jloctypmi
rpaMMaTHKa TYPFBICBIHAH OJIAPABIH KYPBUIBIMIBIK (DYHKITUSICHI HAK OCHI IAKTHI
OUTIIpy AEINiHIN, HAK OCHl IIAKThl OUIMIPETIH TUIAIK KYypasl, COHBIH KOPCETKIIIl
peTiHae Kapanblll Kyp. Anmaiina Oyy onapra OepiiareH Oip)KakThl FaHa TIKIp.
ONTKeH1 maK TUAIK KYyHe/e )KOHe coiieye eki OarbITTa KbI3MET eTei. ATainraH
€TICTIKTEep TUIMIK KYHe e MaK KepceTKiln 0olica, coiiieyne, SFHU consey O1piiri
— MYHBI 3epTTCHTIH canma (QYHKIMOHAIIBI TpaMMaTHKa TYPFBICBIHAH OJaH KEH
TypZe KapacTelpbutagbl. O TEK KaHa HAK OCHl IIIAKTBIK MaFbIHAHBI FaHa
OlnipMeii, COHBIMEH KaTap IIAKThIK MarFbIHAHBIH Oacka J1a peHKTepiH Oepyre
kbi3MeT etemi. Celneyaeri IAKThIK MarblHA (PYHKIMOHAIIBI TI'paMMaTHKa
TYPFBICBIHAH «TEMITOPAJILHOCTBY JIETEH TEPMUHMEH arajajibl. TeMITOpaIbLIbIK
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(GyHKIIMOHAJIBI-CEMAaHTUKAIIBIK OPIC JKacayaa Kablll €TICTIKTEPIHIH ©31HIK OPHBI,
THecim Kpi3MeTi Oap. Onap TeMImopalAbUIbIK KaTEerOPHSCHIHBIH MAaFbIHAJBIK
KbIpJIapblH OUIIIPETIH TULAIK Kypasl 00JbIn TaObutabl. JleMeKk Kajibllm eTICTIKTepl
bl. MamaHnoB kepceTkeH el Oip FaHa KaTErOPUSHBIH TULIIK KOPCETKIII eMec, OJ
aCTIeKTyaJ/Ibl, TEMIIOPAJIbI, COHAAN-aK 0acka Ja KbI3METTEePAC KYMCaIaIbl.

bl. MamaHOB KajbIll €TICTIKTEpPIHIH HAaK OChI IMIAKThl OULIIpyAeH Oacka
MaFrbIHAJIBIK KBIPBIH, SFHM KUMBUIIBIH JKacaldy Tocaepi MeH Ke3eHJAepiH
(GyHKIHMOHAIABI TpaMMaTHKa TYPFBICHIHAH apHalbl KapacThIpMaraHMEH, OHBIH
OelNriyepiH coJl Ke3fe-aK Kope OulreH. FambIMHBIH Kajblll €TICTIKTEPIHIH 9pTYpil
aCmeKTyaJIbl CEeMaHTHUKaHbl  OUIMIpyJeri  KbI3METI  KOofapbija  OepiireH
nikipiaepinae kepceTunmi. @DYHKIUMOHAIILI TpaMMaTHKa TYPFBICHIHAH —KaJIbITl
€TICTIKTEPiHIH MaFbIHAJBIK MYMKIHJITIH 3epTTeye FajabiM €HOCKTEPiHIH MaHbBI3bI
30p. Kamnbim eTicTIKTepiHIH HETI3IH[e KacalaTblH KUMBUIABIH (aMaJJbIH) OTY
CUTIaThIH OULMIpETIH MarblHa (AcCMeKTyaJlIbl CEeMaHTHKa) (OYHKIMOHAJIBI
rpaMMaTHKaga apHaibl KapacThIPBUIATHIHIBIKTAH, OHBIH JKCKEJIETeH MarFbIHAIBIK
PEHKTEpiHE TEPCH TOKTAIMAaWMBI3.
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N3YYEHUE KATET'OPUU INTPU3HAKA ITPOLHECCA IBUXEHUSA
B KA3AXCKOM A3bIKE

I'.T'. llapuoxanoBa

AIMaTUHCKUM YHUBCPCUTCT SOHCPI'CTHUKU U CBA3U, T. AnMatsl

AHHoOTanms. B cTatbe paccMaTpuBarOTCs TJ1AroJibl COCTOSIHUS U IBUKEHUSI B CBSI3U
C TEPMHUHOM «acrekrosorus». IIpoBonuTcs aHanu3 TPYIOB YUYEHBIX, H3YUMBIIMX
(YHKIMOHAIBHO-CEMaHTHUECKOE T0JI€ HECKOJIBKUX KaTeropuil pycCKOro M Ka3axcKOro
a3plk0B. Ocoboe BHUMaHuE ynensercs Touke 3peHus M. MamaHoBa o riaroniax
COCTOSIHMS, BBIpPAXAIOIIMX pa3IMYHYI0 acleKTyaJlbHyl0 ceMaHTUKy. Kiaccuduxanus
IJIAroJIOB  Ipoliecca U crmocoba  JBMKEHHS HE  COOTBETCTBYET —TpeOOBAaHUSAM
COBpPEMMEHHOM rpaMMaTukd. OHAKO C TOYKHM 3peHHs (DYHKUHOHAIBHONW IpaMMAaTHKH
JTAHHOE MHEHUE SIBIISIETCS LIEHHBIM.

KiroudeBble ciioBa: T11aroibsl COCTOSIHUSA, OIMCaHME IIpolecca JBHXKEHUS,
aCIEKTYaIbHOCTb, (DYHKIIMOHAIBHO-CEMaHTUYECKOE 10JI€, KIaCCH(PHUKALIHS [J1aroJoB.

STUDY OF THE CATEGORY ATTRIBUTES OF THE PROCESS OF
MOVEMENT IN KAZAKH LINGUISTICS

G. G. Sharipzhanova

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. The article discusses the condition and verbs in connetion with terms
«aspectology». The article studies the analysis of the works of scientists, of the
functional-semantic field of several categories of Russian and Kazakh language.
Particular attention is paid to the points of view I. Mamanova of the verbs state that
expresses different aspectual semantics. Classification of movement process verbs does
not fully comply with modern grammar. However, from the perspective of functional
grammar, this opinion is valuable.

Key words: verbs state, the description of the process of movement, aspectuality,
functional-semantic field, classification of verbs.

119



YK 378.016:802.0:004
TECHNOLOGY-BASED COURSEWARE

Zh. Erzhanova

Almaty University of Power Engineering and Telecommunications, Almaty

Abstract. First of all, what exactly is a CD-ROM? Short for 'Compact Disc Read-
Only Memory', a CD-ROM looks exactly like an audio CD but contains multimedia files
that are programmed to use text, images, audio and video to provide interactivity. CD-
ROMs are often included free or at little extra cost with coursebooks and workbooks.
CD-ROMs accompanying courses typically have content related to each course unit,
providing learners with extra reading and listening materials, recording functionality to
practise pronunciation and speaking, and with grammar and vocabulary activities like
matching vocabulary to definitions, drag and drop exercises, gap-fills, crosswords, and so
on.

Starting to make an appearance along with CD-ROMSs in the language teaching
world are DVDs - short for 'Digital Versatile Disc'- which were developed in the 1990s.
These are similar to CD-ROMs in that a variety of data can be stored on them, but they
have much greater storage capacity than CD-ROMs. Related to the area of online and
computer-based assessment, are electronic portfolios, also called ePortfolios or digital
portfolios. A traditional paper-based portfolio is a collection of a learner's work, and an
ePortfolio simply means that this work is presented in electronic format, and can thus
include various electronic media such as video, audio, blogs or websites, as well as
documents. An ePortfolio can showcase a range of the owner's skills, and display
achievements not just from formal learning situations, but also from extra-curricular
activities or work experience. The portfolio may also include reflections on the learning
experience itself.

Key words: CD-ROMs, electronic portfolio, DVDs, Computer-based testing,
online testing.

These CD-ROMs are primarily designed for learners to work on alone as
follow-up to a lesson, either in a school self-access centre or at home. They can
include features such as allowing learners to choose their own path through the
CD-ROM materials by making their own 'lesson plans'- choosing which activities
to do and in what order to do them. Many coursebook CD-ROMs also have testing
materials incorporated, so that learners can check their own progress, as well as a
grammar reference section and mini-dictionary. As well as the CD-ROMs
accompanying language coursebooks, there are standalone CD-ROMs aimed at
different groups of learners which cover different language areas and skills, such as
examination preparation and practice, grammar and vocabulary and pronunciation.
And of course there are dictionary CD-ROMs [1].

Pronunciation practice usually involves a learner listening to a word or short
sentence, and then recording themselves while repeating the word or sentence. The
learner's output is then compared to a 'model" of correct pronunciation and the
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results displayed to the learner, often in the form of a graph. What is known as
voice recognition software is used for this type of pronunciation activity. Note that
voice recognition software is not always reliable, and even native speakers can be
given negative feedback if their accents do not match the model provided!

CD-ROMs are particularly strong on providing grammar practice activities,
and listening and reading materials for learners. CD-ROMs are less effective for
speaking practice, as it is difficult to move beyond a 'listen and repeat' model,
given the technology currently available and the lack of 'real' interaction inherent
in a CD-ROM. Writing, too, will tend to be limited to 'fill in the blanks' activities,
or reordering sentences into paragraphs or comparing paragraphs to a model. Any
longer texts or creative writing produced by the learner will need to be corrected
by the teacher, which makes practice of the writing skill less suited to this kind of
self-study.

DVDs are usually used as an alternative to video cassettes, which are
becoming increasingly outdated. DVDs allow the viewer to choose from various
language options. On an EFL coursebook DVD you will generally find more
video, which takes up a lot of disc space, than you would find on a CD-ROM. The
video content on a DVD can be viewed on a computer with DVD viewing software
installed, or on a DVD player. Note, though, that DVDs featuring interactive
exercises need a computer. Some people believe that DVDs will eventually replace
CD-ROMs in the EFL world, given their superior storage capacity and the high
quality of video and audio. One particularly useful feature of DVDs is that there is
often an option to view subtitles along with a video dialogue. In ELT courseware
DVDs these subtitles are generally only in English, but in authentic DVDs, such as
feature films, they can be in a choice of several languages. There are several ways
the subtitles in DVDs can be used with learners in an English class. Here are a few
ideas:

- The subtitles for a dialogue are hidden during a first (and even second)
viewing. How much the learners understood can then be checked with
comprehension questions, and the dialogue played a final time with the subtitles
displayed.

- Learners listen to short sections of a DVD dialogue several times, transcribe
them and then check their version of the transcript with the subtitles.

- Learners watch a short DVD dialogue between two characters with the audio
switched off, reading the subtitles several times. Pairs are then invited to each take
a character role, and to read the subtitles for their character at the same time the
dialogue is played again, still with the audio switched off. This can be repeated
several times. Can the learners keep up with the lip movements of their characters?
Finally, the dialogue is played with the audio switched on [2].

While the use of DVDs of feature films is not a feature of using technology-
based courseware, it is worth pointing out that you can exploit the use of native
language subtitles for English language films, if you teach in a monolingual
context. Play a short dialogue from an English language film, with the sound
switched off, and only the native language subtitles displayed.
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Allow learners time to translate their native language into what they think the
characters are saying in English. Replay the sequence several times with the sound
still off, so that learners can check their translations with the lip movements of the
characters on the DVD. Finally, play the sequence again with the sound on.
Compare and discuss any differences in the translations.

Using CD-ROMs with learners in the classroom. Given that CD-ROMS are
readily available and easy for learners to use, one of the first issues to resolve is
whether to encourage your learners to use them entirely alone at home or in the
self-access centre, or whether to integrate them into the classroom in some way.
Self-study use of CD-ROMs at home is only possible, of course, if learners each
have their own copy of a CD-ROM (or if the self-access centre in a school allows
learners to take CD-ROMs home) and access to a computer. There are several
types of activities that can be done to integrate a CD-ROM into your lessons:

- In the single computer classroom or school, pairs of learners can take turns
to do few CD-ROM activities, for example a couple of grammar drag-and-drop
activities, while the rest of the class are busy with paper-based activities on the
same grammar point. This introduces variety into the classroom.

- If you have access to a data projector (or 'beamer') and one computer, CD-
ROM or DVD content can be projected onto a screen for the whole class to view
and work on together, with learners taking turns to take control of the computer
mouse. This is especially useful with video content, which in itself adds variety to
the lesson. Using a data projector is also an excellent way to train your learners
about what is on the course CD-ROM and how they should use it at home or in the
self-study centre.

- If the school has a computer room or self-access centre, the teacher can
programme in regular short sessions, for example once a week or fortnight, in
which learners work alone or in pairs on CD-ROM materials during class time.
Note that these sessions should be kept short so that learners don't get bored or lose
focus.

How to evaluate CD-ROMs? CD-ROMs are often cited as being particularly
motivating for learners, as they use mew' technology, provide a multi-sensory
alternative to paper-based classroom work, encourage self-study and autonomous
learning, and can expose learners to authentic language via audio and video. The
truth of the matter is that, like any tool, overuse can undermine the 'novelty' effect
for students. Also, CD-ROMS have now been around since the late 1980s, and are
being increasingly superseded by newer technologies such as blogs, podcasts,
instant messaging, and so on, which we have already discussed in earlier chapters.
The one big advantage that CD-ROMs have over these newer Internet-based
technologies is that learners can work with CD-ROMs offline, and are thus not
reliant on an Internet connection, which in some contexts may be unreliable,
expensive or simply not an option. Given the wealth of CD-ROMs available for
learners of English, where do you, the teacher, start in terms of evaluating whether
one CD-ROM or another will be 'better' for your learners? In reality, teachers
usually make the pragmatic decision of encouraging their learners to work with the
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coursebook CD-ROM (if there is one) in their own time, or refer them to the self-
access centre. However, for those teachers who need to either recommend CD-
ROMs to their learners, or are asked to choose CD-ROMs for their resource
centres, where do you start?

The first issue to consider is whether a specific CD-ROM is meant to be a
standalone resource, for example a CD-ROM for exam practice, or if it is an
additional resource for a course. We will now consider how to evaluate a
freestanding or standalone CD-ROM. Asking the following questions, and
matching them to the needs and interests of your learners, will help in this process.

- What age group is the CD-ROM aimed at? Is the content suitable for adults,
adolescents or younger learners? Is the content suitable for the cultural context in
which you teach?

- What linguistic level is the content aimed at - beginners, elementary,
intermediate or advanced?

- What kind of English is being focused on, for example business English,
general English, English for academic purposes, and so on?

- How 'interesting' are the materials, and how well are they presented? Is the
CD-ROM easy to navigate around? Is there a range of activity types and is enough
variety provided?

- What skills and language areas are focused on - reading, writing, listening,
pronunciation, vocabulary or grammar?

- Is it clear to the learners what the aim of individual activities is?

- How much multimedia content, especially video and audio, is there? What is
the quality like? How much authentic audio/video is there, and how suitable is this
for your learners?

- How 1is feedback on activities given to learners? Does feedback, although
automated, help students really learn from their mistakes and if so, how?

- How is testing integrated into the CD-ROM, and how do learners measure
their own progress through the materials?

- What additional resources are provided, for example a dictionary or
glossary, grammar paradigms and explanations?

- Are non-linguistic areas, such as intercultural communications kills, learner
training or differences in learning styles, addressed in some way? If so, how?

- Does the CD-ROM meet any accessibility laws you may face? Finally, you
might want to consider what using a CD-ROM really adds to your learners'
language learning experience, and how motivated they will be to use CD-ROMs,
before you invest in CD-ROM resources. One way to do this is to discuss their
value with your learners directly. It is also important to provide both teachers and
learners with hands-on training in the use of CD-ROMs, and to link classroom
work as far as possible with self-study CD-ROM work. Encouraging learners to
keep a learning log of their self-access work and achievements, and even
integrating this activity into your method of assessment, are ways of ensuring a
sense of continuity between classroom work and self-study CD-ROM work.
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Computer-based testing. Computer-based testing, online testing, e-assessment
... all of these terms refer to a phenomenon which has become increasingly visible
in English language teaching in the last few years, that of taking tests via a
computer rather than on paper. EFL learners can now take a range of different tests
and examinations via a computer.

Advantages and disadvantages of computer-based testing. For the large
international examination boards there are obviously several important advantages
in being able to offer examinations online. By offering increased flexibility in
location (learners can take an exam in many more centres geographically online)
and in timing (an exam can be offered more frequently online), their market is
considerably expanded and convenience to the customer improved. With
computer-based testing, the mechanics of marking and feedback can be automated
to a much greater extent, and results provided to candidates more quickly than
with a paper-based exam. Marking of certain items is also much more reliable by
computer than by hand, although examining speaking and writing skills still
requires human intervention. The long-term costs of developing and running online
exams are also considerably lower than those for face-to-face examining.

The main disadvantage of computer-based testing in our field continues to be
that of ensuring reliability in the marking of extended pieces of writing and in
assessing speaking. In this sense, nothing has changed from paper-based testing, as
examiners are still needed and inter-rater reliability is difficult to guarantee. One
other disadvantage is that initial investment costs in computer-based testing tend to
be high, as software especially designed for specific computer-based tests is
developed and an item bank of 'questions' and resources is built up.

A further important issue is that of authentication with distance testing: how
does the examiner know that the person taking the test online is indeed who they
claim to be? With the advent of optical and fingerprint recognition technology, we
may start to see more official examinations and tests delivered online, with
students taking them from home, but at the time of writing this is still an area in
development. Security is an ongoing issue for anyone involved in setting
examinations.

For the language teacher, the main experience of computer-based testing is
likely to be that of using computer-based progress tests or in preparing learners to
take one of the internationally recognized exams online - and again, there are
several CD-ROMs on the market that provide learners with exam practice that
mimics the real thing [3].

What are electronic portfolios? A portfolio is considered to be a richer way of
assessing students, as it provides a much clearer idea of learner achievements and
products than test scores or grades. ePortfolios are becomingly increasingly
common in education, especially in secondary schools and further education
institutions, reflecting the growing importance of, and access to, technology in our
lives, as well as the rise of the electronic job market. A learner applying for a job
with a company can send an ePortfolio of work to a prospective employer easily
and quickly, and so display a range of skills not reflected in test score.
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Portfolio building is generally an ongoing process, and may include materials
from courses already taken by learners, as well as current projects and works in
progress. Opposite (top) is a diagram of areas that might be included in an
ePortfolio. This i1s a comprehensive overview of what could be included in an
ePortfolio. Learners and teachers can choose from all of these elements and include
what seems most relevant to the learner's needs and interests, and to the aims of the
portfolio. The content of an ePortfolio belonging to an adult learner of business
English working for a multinational company will obviously be considerably
different from that of a secondary school learner whose ePortfolio is part of their
overall English class annual assessment.

There are several open source (free) software packages which learners can use
to create an ePortfolio. One of these is Elgg (http://elgg.org/), a platform that
allows documents and other files to be uploaded, as well as having a blog and wiki
integrated and providing features for podcasting. Like most software that can be
used for creating ePortfolios, Elgg allows content to be kept private, so that only
designated users, such as a prospective employer or a teacher, can access the
ePortfolio, and only with the owner's permission.

Interactive whiteboards. An interactive whiteboard (IWB) is made 'interactive'
by being linked to a computer which uses special IWB software. The three
essential components needed to use an IWB are the whiteboard itself, a computer
which has IWB software installed and a data projector (or 'beamer') which projects
the image from the computer screen onto the whiteboard. What makes the
interactive whiteboard different from a normal whiteboard is that the teacher uses a
special pen (or their finger with some makes of board) to manipulate content on the
whiteboard itself, rather then using the mouse to manipulate images on the
computer screen, which the teacher can also do. The latest IWBs can also be used
with a wireless tablet PC (a smaller, hand-held computer) instead of a larger
desktop or laptop computer. This has the added advantage that it can be passed
around so that learners can manipulate the IWB from the tablet PC. The interactive
whiteboard itself comes in different sizes, measured diagonally across. The most
common size is 190 cms (75 inches) across, and teachers tend to agree that the
bigger the board the more effective it is, as images are more clearly displayed on a
larger board. A whiteboard can be mobile (that is, moved from room to room) or
fixed, but a mobile board needs to be set up again each time it is moved, which can
take time. There are also backlit interactive whiteboards which do away with the
need for a projector, but these are the most expensive kind of board. They are
particularly useful in rooms with low ceilings. The main advantage of an IWB used
with a computer and data projector over a "computer and data projector used on
their own is that you can write on the IWB with your pen or finger and interact
with what is on the screen from the front of the class rather than having to look
down to your computer and using the mouse to control the screen [4].

Training for teachers in the use of a complex tool such as an IWB is important
to ensure effective uptake. There is no point in spending considerable sums of
money on an IWB if the teachers are unsure of how to use it or frightened of the
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technology. Large institutions which have taken IWBs on board on a large scale,
will usually provide in-house training for their teachers, and several of the IWB
manufacturers provide training and certification for IWB use, both face to-face and
online, as well as IWB software for mainstream school subjects. IWB suppliers
provide online help and manuals for using IWBs, as well as short hands-on
demonstrations of how IWBs can work in the classroom, either live or on video.

REFERENCES
1 www.bbc.co.uk
2 www.englishcaster.com
3 www.learn4good.com
4 www.myspace.com
JIUTEPATYPA

] WWW.HOPMATUBHBIN aHIIMUCKUN s3bIK. BeIMKoOpUTaHUS.
2 WWW.KOMITaHHS aHTJIMHUCKUI POJIHK.

3 WWW.KOMITIaHHS YYHUCH C MTOJIb301.

4 www.KOMITaHHUsI MO€ MPOCTPAHCTBO.

TEXHOJIOTUAJTAPABI CABAK YAKBITBIHJIA KOJJAHY

K. Ep:xxanoBa

AJMaTbl PHEpreTHKa KoHe OalIaHbIC YHUBEPCUTETI, AJIMATHI K.

Anparna. byn wmakamama meren Tum cabakrapeinga CD, CD-ROM, DVD
JUCKIJIepl KOMEKII KYpall PeTiHAe KUl KOJIAaHBUTYBI, SIFHH OYJ1 JUCKUIEP OKYJIBIKTap IbIH
TOJIBIK Ma3MYHBIH Oepe aJlaThIHBI Typajibl Al ThLIAIBL.

Conpaii-ak, meren TUIH YHpPEHYLIUIEp KOMIBIOTEpP AapKblibl €MTHUXaHAAp MEH
TECTLJIep TaIChIpa aJlaThIHAAFBI TYPAJbI CO3 KO3FaJFaH.

DNEKTPOHJBIK TOPTHOINO OKBITYIIbIFA CTYJAEHTTIH JKETICTIKTepI MeEH KOl
KETKI3TE€H HOTIMXKENIEpiH KepceTell, COHbIMEH KaTap OKBITYIIBIHBIH JKETICTIKTEpl MEH
JaFapUIapblHa TYCIHIK Oepe amajbl.

Tipexk ce3nep: nuckinep, DVD nuckinep, Tectijiep, UHTEPHET TECTLIEP.
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NPUMEHEHUME TEXHOJIOI' U1 HA 3AHATUA

7K. Ep:xxanoBa

ATIMaTUHCKUM YHUBCPCUTCT SOHCPI'CTHUKHU U CBA3HU, T AnMaTel

AHHOTanusA. B craTtee roBoputcs 0 TOM, YTO Ha 3aHATHSIX MHOCTPAHHOIO fA3bIKa
Bc€ yamie cranu ucrnoyns3oBateesas CD, CD-ROM, DVD nucku, xak BCIOMOTaTeJIbHbBIC
yueOHbIE TNPUIOKEHHUS TaK U OCHOBHBIE, T.€. MOJOOHBIE JUCKHM MOTYT IOJHOCTBIO
BKJIIOUYATh B c€0s COAEpKaHNE yUeOHUKA U yIIPAKHEHUS.

Taxke B craThe 3aTparuBaeTCsl TeMa KOMIBIOTEPHBIX TECTOB NpU OOYYEHUU
MHOCTPAHHOMY $3bIKYy. ['OBOpHUTCS 0 TOM, 4TO OoOydaromuecs Ternepb MOTYT BBINOJIHATH
pa3HbIe TECTHI U C/IaBaTh SK3aMEHbI ITPU MOMOIIM KOMITbIOTEDPA.

OnexkTpoHHble  TOpPT(HoNMO  OOydalIMXCs MOTYT  JaTh  MPENOJaBaTEelIo
IPEJCTABIEHUE O JAOCTH)KEHUSAX U HaBbIKaX CTYJEHTA, NEKTPOHHBIM MOPT(HOINO TaKkxKe
MOJKET COJiepkKaTh pa3MbIIIJIEHHE CaMOro 00YyYaroIIerocs 0 JOCTUTHYTHIX pe3yabTaTax U
0 caMOM Ipouecce 00y4eHusl.

KiaoueBble cj10Ba: KOMIAKT-IMCKH, AJIEKTPOHHBIM MOPT(ETh, KOMIBIOTEPHBIC
TECTBI, OHJIANHOBBIE TECTHI.
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HAIIIH IObUJTAPBI

CATUTOB INIYJAT HCMANJOBUY
(K 75-71€THIO CO THA POXKICHUS)

[lynar HMcmawinoBud TpyIOBYIHO J€ATEIBHOCTh
MOCJI€ OKOHYAHUS IIKOJIbI HayaJl MOHTEpOM CBsi3u. B 1969
roay OKOHYHMJI dakynbTeT «ABTOMaTHKA u
BeIuucIuTeNbHAsA TexHukay Kasl[1TH, paboTtan nnxeHepoMm
HUC mo 1970 r. C 1970 roma — wMactep, mpopaod,
HaYaJIbHUK y4aCTKa CIIEIIMOHTAXKHOTO yrpasieHus, ¢ 1971
mo 1980 r. craxep - wuccinenoBarens B Y3HUU
OHEpPreTUKy U aBTOMAaTHKHU. 3aTEM - aclUPaHT, MJIaJIIuil
Hay4YHbIN COTPYAHUK, CTAPIINK HAYYHBIA COTPYIHHK.

C 1980 roma Ilymat WcmawnoBuu paboTaer B
AJIMaTUHCKOM 53HEPreTUYEeCKOM MHCTUTYTE CTapliuM
npenojaBaresieM, goieHroM. C 1984 roga mo Hacrosiiee
BpeMsI SIBJIICTCS 3aBEAYIOIUM Kadeapoil « DMEKTPOPUBO
Y aBTOMATU3aMsl IPOMBILUIEHHBIX YCTaHOBOK» (HbiIHE HAO «AJIMAaTUHCKUI YHUBEPCUTET
SHEPrEeTUKU U CBSI3N»).

Pesynbrathl HayuHbIX HccienoBaHuit U paszpaborok CarurtoBa II. WM. B obmactu
COBPEMEHHBIX CHCTEM aBTOMATH3HPOBAHHOTO 3JIEKTPOIPUBOAA M 3HEProcOeperaronmx
PEXKHUMOB AJIEKTPOTEXHUUYECKUX U SHEPreTUYECKUX KOMIUIEKCOB YCHEIIHO BHEIPEHbI Ha
MHOTOYMCJICHHBIX TPOMBIIUICHHBIX W »Hepreruueckux obOwvektax PK. B 1974 rony
3alMIleHa  KaHaujarckas — amccepranmsa 1o crenuanbHocTH — 05.13.01-Teopus
aBTOMATUYECKOIO YIPABICHUS M peryanpoBaHus, B 1998 r. - nuccepranust Ha COMCKaHHE
YYEHOW CTENMEeHH JOKTOpa TEXHUYECKMX HayK mno croenuaibHocTsiM 05.14.01 -
OHepreTruueckue cucteMbl U kKomiiekehl U 05.09.03 — DnekTpoTexXHUYecKUe KOMILIEKCHI 1
CHCTEMBI, BKJIIOYAsl UX yIpaBlIEHUE U PEryIUpOBaHHUE.

Caruros II. . umeet 189 Hay4HBIX U METOAWYECKUX ITyOJIMKAIUNA, B TOM YUCIE 5
MoHorpaduii, 1 yueOHuK, 1 371eKTpoHHBIH yueOHUK, 16 ydyeOHBIX MOCOOMA, 5 KOHCIEKTOB
nekiuid, 18 aBTOPCKMX CBHUJAETENLCTB M IMATEHTOB Ha H300peTeHus U 38 ydeOHO-
METOAMYECKUX pa3pabOTOK Ha Ka3aXCKOM M PYCCKOM SI3bIKaX, KOTOPbIE YCHEIIHO
UCTIONB3YIOTCS B yueOHOM miporiecce BY3oB.

C 1999 r. o 2010 r. sBiswics npencenatesneM eaquHcTBeHHOro B PK npokTopckoro
nuccepranonHoro cosera /[14.02.04 no Dnekrposnepretuke npu AYIC.

[Tynatr WcmannoBuu HarpaxkieH HarpyaHbiM 3HakoM «M3oOperarens CCCPy», 3a
OOJNIBIIION BKJIAJ B Pa3BUTHE AJIEKTPOIHEpPreTHueckoro obOpazoBanusi B PK, Harpaxaex
[TouetHoit rpamoroit MunuctepcrBa oOpazoBanus W Hayku PK, IlouetHoil rpamoroit
MuHucTepcTBa JHEPreTUKM, UWHAYCTpuM U ToproBiu PK, HarpyaHbIM  3HAKOM
«3acnyxennslit sHepretuk PKy, sBisercst obnanatenem rpanra «Jlydmmii mpenogaBarensb
BVY3a PK», akanemuk MAWH. Mmeer npaBurensctBeHHble Harpaasl CCCP u JIPA kak
y4acTHUK BOMHBI B AdraHucraHe, BeIeT YCICIIHy0O padOTy IO HpPaBCTBEHHO-
MaTPUOTHUYECKOMY BOCIIUTAHUIO MOJIOJICKH.

Ho3zopaenas Ilynama Hemaunoeuua c roouneem,
Jcenaem emy Kpenkozo 300p06bs, CHacmbs, CeMEH020 01a20nonyuus,
mMeEopUecKUx ycnexos u ni1o0omeopHoi pavoomet nHa onazo Kazaxcmana!
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AKYBOBA MYBOPAK 3AXHN/IOBHA
(k 75-71€THIO CO THS POKICHUS)

Myb6opak 3axupoBHa pomwnack 9 mas 1941 roma, B
Tamkente, B ceMbe ciyxamero. B 1958 romy, oxoHuuB
IIKOJIy, MOCTynujia B TalIKEHTCKUN H3IIEKTPOTEXHUYECKUMN
WHCTUTYT CBSI3M Ha (DaKyJIbTET PaJMOCBA3M U PAJAHOBELIAHUS,
KOTOpbIA OKOHumia B 1963 rogy, moiayduB cCHEUMaIbHOCTD
HMHXEHEpPa PaJMOCBA3H U paJiMOBELIaHMS.

B 1965 rony mocrynuna B acnupantypy HWHctuTyTa
npobnem mepemnaun uHpopmanmu AH CCCP B Mockse. B
1974 rony monyuuiia CTENEHb KaHAWAATAa TEXHUYECKUX HAyK
no crenuanbHocTH «Teopus Mubopmanumum u TeXHHUECKas
kuOepHeTHKa» ¥ padoTana 3aBeayromel JabopatopusiMu
ACY u TexHu4eckoll NpPOU3BOAUTENBLHOCTH LleHTpasbHOTrO
tenerpada Pecnmybmuku Y3b6ekucran (PY). 11 wuions 1984
roja el mpUCBOEHO 3BaHME JoleHTa. Paborana Ha kadenpe
«HopmaTHKa 1 TEXHUYECKUE cpeacTBa» B MOCKBe.

ABnssice, mnepBbiM  cnenuanuctom B CCCP, HawaBmmMm paboty B oOnactu
aBTOMaTu3aluu MHpopManMoHHBIX cucreM u Oubmmorek CCCP, mpoxuBas B Mockse,
COBMECTHO co crienuanucramu u3 Mucruryra Kubepueruku AH PecnyOnuku ¥V30ekucraH B
1991 rogy M.3. SIxy6oBa pa3pabatsiBasia Ha ocHoBe HUP mexmy Mocksoit (bubnuoreka
umenn Jleanmna) u Y30ekucranom (TamlMK) mnpoekr mo «TexHomornu CHCTEMHOTO
MOJICTTUPOBAHUS AaBTOMATHU3MPOBAHHBIX HWH(MOPMANMOHHBIX H OWONMOTEYHBIX CHCTEM
CCCP». Ha ocHOBE HOBBIX TEOPETHYECKUX pa3padoTok B 1990 r. MMHTAIMOHHBIE MOJICTH
ObLTu BHeNpeHbI B ['ocynapctBennoi oubnuoreke CCCP um. Jlenuna.

B 1991 rony, 5 mass B MockBe €il IpUCBOEHA CTENEHb JOKTOPAa TEXHUYECKUX HAYK, a
26 nekaOps 1991 roga - 3Banue npodeccopa no kadenpe «MHpopMaTtuka U TeXHUYECKHE
cpenctBa» (BAK, Mocksa).

C 1992 no 1998 roast MyOGopak 3axupoBHa padoTajia IPOPEKTOPOM IO y4yeOHOU
pabote Taml IK PVY. 3a sToT nmeproxa moj ee pyKoOBOJICTBOM B 00pa30BaTeIbHBIN MPOIIECC B
WHCTUTYTE OBUTH BHEIPEHBI COBPeMEHHbBIE MHPopManmoHHble TexHonoruu C 1998 mo aBryct
2007 roma - 3aBemytomas kadenpoi Taml UK «HDOpMaTHKa M TEXHUYECKHE CPEIICTBAY.

3a caMOOTBEpPKEHHBII TPYJ, U BKJIaJ B 00y4eHHE U BOCIIUTAHHE CTYIEHTOB 18 miois
2001 rona, npe3unentom Kapumosbeim M.A. Harpak/ieHa UMEHHON MEAAIIBIO, ITOCBSIICHHON
«10-neturo HezaBucuMocTu PecnyOnuku Y30ekucrany», a takxke [louétHoit rpamoroit Mun
BVY3a PV 3a akTuBHY10 ACSITENLHOCTH B 00JIACTH HAYKH.

C 2007 roma siBnsiercsi rpaxknankod PecnyOmuxu Kazaxcran. C mepBoro ceHTsOps
2007 rona paborana B KYIH 3aBenytonum kadenpoit POT. B 2008 rony nonyuunsa 3BaHue
akagemuka KasHAEH 3a Bbicokue nocTHkKeHUs B PYKOBOJACTBE Kadeapoil, kak B yueOHOM
mporecce, Tak U B HaydHou aesrenbHocTd. C 2010 roma xuBeT B AnMaThl U paboOTaeT B
AY3C na nomxuoctu npodeccopa xkadeapsl MKT u KUb. Ero omybnukosano 6oiee 150
HAy4YHBIX TPYAOB, CTaThU, MOHOTpaduH, ydeOHBIE TTOCOOHS.

Yeasricaemaa Myéopax 3axuooena!

Om eceii Oywiu nozopasnsem Bac c oouneem!
/Kenaem 300poevs, npoyeemanus u HO8bIX MEOPUECKUX uoeii!
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JAKATDAPOB HECIIIBEK PAXBIM KAHYJIbI
(70 KBLIABIK MepelTOolibIHA)

_— Hecinbex Paxbivokanynsl 1946  xbutel  Kaparanisl
P,'/’ ‘\_ oOnbIchiHBbIH,  Kapkapaniel aynaHblHAAa MapTUs  KbI3METKEpI
j - ."‘3 ceMbscbiHAa ayHuere kenreH. 1969 xwputet C. M. Kupos
B R atblHgarbl  Ka3sak MEMIIEKETTIK  YHMBEPCUTETIHIH — Tapux

o dakynbTeTiH KbI3bUT Aumiomra Oitipin, M. B. Jlomonocos

aTBIHIAFbI Mockey MEMJIEKETTIK YHUBEPCUTETIHIH
acTIMPaHTypachlHa TYCIM, TapuX FHUIBIMBIHAH KaHIIUAATTHIK
JIMCCEPTALMSICHIH KOPFAI HIBIFa/IbI.

Conan ketiinri xpuigapaa HecinmbOex PaxpiMkaHYIIBIHBIH
NapTHSUTBIK — YUBIMIACTBIPY CalachIHIAFbl KbI3MET1 OacTalIblll,
Kazakcran KommaprusicerabiH OpTaiblK KOMUTETIHIH Oeiim
MEHTepyIIicl  JopekeciHe  JAeliH  eceml.  Toyencizmik
xbuinapeinaa  «Mupopmaruka, Kocmoc, baiinanbic» KOHCOPIMYMBIHBIH —XaJIbIKapaJIbIK
OemiminiH MeHrepymrici, «Kamamrep» koncoprmymbiabiH [lpesunenti, [laptust Tapuxs
WHCTUTYTBIHBIH JUPEKTOPBIHBIH OPbIHOACAPHI CHSKTHI KayanThl KbI3METTEP aTKAP/IbI.

1997 >xbutbl ANMaThl SHEPreTHKa >XKoHE OalllaHbIC MHCTUTYTBIHBIH «OJEYMETTIK
noHaep» kadeapacklH Oackapabl. Keicka yakpITThIH imriHae HecimbOex PaxbIMykaHYITBI
YKOFaphl IOpeKe MaMaHaapad KypaliFaH, )KaKkChl YUBIMIACKaH YKbIMHBIH HETI131H Kajla Ibl.
OKy opHachlHIAFbl FbUIBIMU-YUBIMAACTBIPY, TOPOHMETIK-MOJCHU Ic-lapanapja oja Kicl
Oackapran kadenmpa ammbiHFBI Katapaa xypai. H. P. JlxardapoBThIH KETEKIILTITIMEH
KypbutFaH «Ilapacat» KiTyOBIHBIH MoIEHU-TIpPOUETIK peui yiaH TeHi3. Emimisre enderiMen
TaHBUIFAH FHUIBIM MEH OHEp, OHJIPIC TIeH XaJIbIK MIapYalllbUIBIFbI, CasicaT MeH YKOHOMHKA
CaJlaChIHBIH OenTuIl  Kahparkepiepl KiIyO meHOepiHAe >KacTapMeH Ke3JAecim, YJIKEH
TOpOMENIK 1CTEp aTKAPBII JKATHIP.

[Tpodeccop Hecinbek PaxpivokaHyibl TapuX callaChIHIAFBI FAJIBIM PETIHIE A€ O31HIIK
13 KaJJpIpFaH Oeirui Kajamrep »oHe yJjaraTThl ycrta3. Artan aifrcak, [xardapos H. P.
HIBIFAPMaIbUIBIK JKosa 7 MoHOrpadus, 5 JOKyMEHTalb/l )KUHaK, 3 OKy KypanbiH, 120-1an
acTaM FhUTBIMU MaKaJlalap/ibl JKapusiian 0acrnaiaH MibFap/pl. O3iHiH JopICTepiH/IEe 6CKEIeH
YpIaKKa XaJIKbIMBI3JBIH TapUXbIHAH TEPEH CBIP aTKAPHBIIN, allbUIMaFraH aKTaHIAKTap.Ibl
O00BEKTHUBTI — FBUIBIMU TYPFbIAAH TYCIHIIpyre Thipbicaibl. CofaH aa IIbIFap, CTyJACHTTEP
TapanblHaH OpKalllaH/Ja BICTHIK BIKbUIAC, YCTa3Fa JIETEH €peKIe Ce3iM MEH CHIMIACTHIKTHI
Oaiikayra Oomapl.

H. P. JxardapoBTbIH y3aK JKbUIFBl CasICH-TIAPTUSUIBIK, FHUIBIMUA-YCTA3IbIK €HOeri
JKOFapbl OaraylaHbIll, MEMJICKET TapamnblHaH o3 OaracbiH anipl. CoHbIH aiifarbl «EHOEK
Kezein Ty», «Kypmer Genrici» opaenaepiniH, «JlennnHig TyranbiHa 100 Kbl 10OMICHITIK
MenanbaapeiHbIH uerepi 6omybiH, «Kazak CCP-1 oraprbl KEHECIHIH» KYpPMET rpaMoTaapbl
MEH aJIFbIC XaTTapbIH JKOHE T.0. Mapamnartap ajdyblH epeKIle aTamn oTyre 0oiabl.

En aracet H. P. [IxardapoB OyriH 1€ FHUIBIMH-IIBIFAPMAIIBUIGIK TIEH YCTa3/IbIK
KbI3METIH KaTap ajblll KeJie )KaTKaH epeH eHOCK Heci.

Kypmemmi Hecinbex Paxvimocanynot!

Ci30i mepeiini sncacvinpizoen kymmotkmaumotz! Cizze 30p 0eHcayblK, Kaicolmac
Kaiipam, wvl2apmMauibliblK maovic mineil omulpvin, an0azvl yaKslmma 0a 2yaama
ycmas, Kozam Kaupamiepi peminoe ey uliiizine 30p yjec Kocaost oen cenemiz!
Kanvinviz srcacmulK HcanblHbIHAH, JHCYPEiHi3 MellipiM MeH maxadamman
axcolpamacvin!
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KYPAJIBAEB 3AYTBEK KYPAJIBAEBUY
(x 70-1€THIO CO THA POAKICHUSA)

3ayroex  KypanbaeBud  3aKOHUMI ~ MEXAaHHKO-
MaTeMaTHYECKHM daxynpTeT Kazaxckoro
rocyaapcTBeHHoro ynuepcurera umenn C.M. Kwuposa
(upiHe Kazaxckuil HallMOHAJIbHBIM YHMBEPCHUTET HM. ajlb-
®apabu). Yuuics B aciupanType MHCTUTyTa MaTeMaTHKu
n mexanuku AH Ka3CCP. 3amumtun auccepranuio Ha
COMCKAaHME  YYEHOM  CTemeHu KaHauaara  (pusmxo-
MaTeMaTHYEeCKMX HayK, a 3areM JoKTopa (U3UKO-
MaTEMaTHYECKUX HaYK.

Hayunsie untepecsl mpogeccopa Kypanbaesa 3.K.
CBSI3aHbI c npobiemMamMu MaTeMaTU4eCKOT 0 U
KOMIIBIOTEPHOTO MOJEJIUPOBAHUS PA3TUUYHBIX (PU3UUECKUX
nporeccoB. OCHOBHBIE HayuHble myOnukanuu (okoso 150
Ha3BaHWI), MOHOTpa(uK, HAyYHBIE CTAThbU M JIOKJITAJbI HA
Hay4YHbIX  KOH(QEpEeHIMSX  MOCBSAUIEHbl  MpoOiieMe  MEXaHMKO-MaTeMaTH4eCKOro
MOJIETUPOBAHNS TEKTOHUYECKUX MPOLIECCOB, IPOUCXOAAIIUX B HEJIpaX 3EMIIH.

[Tenaroruueckas aesrenbHOCTh podeccopa Kypanbaesa 3.K. naunnanace ¢ 1974
roga B KazaxckoM nonurexnuueckoM mHcTuTyTe UM. B.U. Jlennna (upiHe Kazaxckuit
HalMOHAJIbHBIN TexHudyeckuil yuusepcuteT uM. K.M. Catnaesa).

C 1980 roma Kypanb6aer 3.K. paboran mpenonaBarenem kadenpsl «IIpuknannas
MaTeMaTHKa»  AJIMAaTUHCKOTO  apXUTEKTYPHO-CTPOUTENBHOIO  WHCTUTYTa  (HBIHE
Kazaxckas apXxuTekTypHO cTpouTenbHass akaaemus). B Teuenue 21 roma paboTsl B
nanHoM uHctuTyTe Kypanbaes 3.K. mpomen myTs oT mpenogaBaTens A0 npodeccopa u
3aBenyromero kagenpoin «llpuxmagHas MaTemMaTuka W BBIYMCIUTENbHAS TEXHHUKAY.
3aHuMan JOJHKHOCTH 3aMECTUTENs JieKaHa, JIeKaHa CTPOUTEIBHOro (akyinbTeTa, ObLI
u30paH cekpeTapeM NapTUWHON OpraHu3alMd WHCTUTYTA, JBAXAbl JIENIyTaTOM
AnaTayckoro pailOHHOTO coBeTa ropoaa AJMaThl.

B Teuenme uethipex yueOHbix Jer (2002-2006 rr.) pabGoTan pPEKTOpPOM
CeMunanaTHHCKOTO (PMHAHCOBO-2PKOHOMHUYECKOTO MHCTUTYTA, ¢ 1 ceHtsOps 2006 roga
pabotaer B AJMAaTMHCKOM HMHCTUTyT€ (YHHUBEPCHTETE) DSHEPreTUKH U  CBS3U
npodeccopom kadenpel «MmkeHepHas kuOepHeTwka», ¢ Hos0ps 2008 roma -
3aBeAYIONIUM Kadeapoi « DIEeKTPOHNKA U KOMITbIOTEPHBIE TEXHOJIOTHI

[Tpodeccop Kypanbaes 3.K. apusercs saxcrieprom Komurera nayku MOH PK, Obin
npejcesaTesieM KCIEPTHOIO COBETa IO MEXaHUKe M MalmMHocTpoeHuto, Komurera mno
KOHTpouII0 B cepe oOpa3zoBanus u Hayku MOH PK. On HarpaxaeH HarpyaHbIM 3HAKOM
MOH PK «bl. AntsiHcapuH» 3a Hay4HO-IIEJArOTMYECKYIO JEATEIBHOCTh, 30J0TOU
Menanblo «AkagemMuk EpkaHoB» 3a HayuHble aoctwkeHus v B 2007 romy cran
oOnanarenem rpanTa «Jly4mmii mpenogaBaTeab roaay.

B nacrosimee Bpemst mpodeccop Kypanbaes 3.K. npogomkaeT 3aHUMATbCSI HAYIHO-
NeJarornyeckol JesTeNbHOCThIO, BEAET pPYKOBOACTBO Kadenpoit «KommbroTepHbie
TEXHOJIOTUW», HAYYHBIMU padOTaMu IOKTOPAHTOB U MarucTPaHTOB.

Yeaorrcaemorit 3aymoex Kypanoaesuu!
Kenaem 300poevs, mHozo padocmeil, a maksice ycnexog 6 n0020MoGKe HAYYHbIX
u npogheccuonanbHvIX KAOPOE8 014 Hauiell cmpanwt!
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APIHIMINHOB MAJINKKAH MAMEX KAHOBHUY
(k 60-J1eTHIO CO THS POKIECHUA)

6 wuroHA wucnonHWIoch 60 neT  ApIIKMIUHOBY
Manuxxkany MaMexaHOBUYY, KaHAUAATY TEXHUYECKUX
HayK, mnpodeccopy kKadempsl «Teopernueckne OCHOBBI
ANEKTPOTEXHUKMN AnMaTHHCKOTO YHUBEPCUTETA
SHEPreTUKHU U CBS3H.

B 1984 romy OH ¢ OTIMYMEM  OKOHYMI
SHEPreTUYECKU bakyabTeT AJMaTUHCKOTO
SHEPreTUYECKOro UHCTUTYTa 1o CHEeUUaNnbHOCTH
«INEKTPUYECKUE CUCTEMBI U CETW», MMPONAS TPYAOBOU IyTh
OT CTaxkepa — IMpemnojaBareis J0 JekaHa QakyibTera
3204HOT0 00Y4YEeHUS U TePenoArOTOBKH CIIELUAINCTOB.

B 1999 romy Manuk:xxkan MaMekaHOBUY 3alllUTHI
KaHAUJATCKYI0 auccepranuio no cneruaibHoctd 03.00.16
«DKOoJIOTHs» C MPUCBOCHHEM YUYEHOW CTENEHW KaHJujaara XuMudeckuil Hayk. B 2004
rogy €My TIIPUCBOEHO YyueHoe 3BaHMe joueHta BAK mno chnenmansHOCTH
«nextpoTexHuka», B 2006 roay - 3Banue npodeccopa AYIC.

C 2002 mo 2015 rom ApmumuHoB M.M. mpopabGotan aexkaHoM (akyiabTeTa
3a04HOTO OOYyYeHMs W MEepEenoJAroTOBKH crenuanuctoB. Ha mocty nekana oH mposiBUII
ce0sl OMBITHBIM OPraHMU3aTOPOM YUEOHOIO TMpolecca Uil CTYACHTOB 3a0YHOU (OpPMBI
oOyueHust 1-4 KypcoB HO MSTH CHEUUATBHOCTAM; JABYAUIJIOMHOIO OOpa3oBaHUS C
@®enepanbHbIM  TOCYAAPCTBEHHBIM  OIOKETHBIM  00pa30BaTENIbHBIM  YUPEKIECHUEM
BbICIIero  oOpaszoBaHus  «HalMoOHanbHBIM  WCCIENOBATEIbCKUNA  YHMBEPCUTET
«MOCKOBCKHI JHEPTeTUYECKHIA HHCTUTYT»»; KYpPCOB TIOBBIIICHUS KBaTU(pUKAUU B
00JIacTH HHEPreTHKH W TEICKOMMYHHUKAIMK; OOy4YeHHs CIEIHAINCTOB B YUeOHOM
nentpe HAO AYDC B 065acTu 3Heproayanta u 3JHEprodKCIepTUsbl.

B Hacrosimee Bpemst Manukxkan MamexaHoBUY - Tpodeccop Kadeapsl
«Teopernueckne OCHOBBI AIIEKTPOTEXHUKI.

ApumguHoBeiM M. M. ony6nukoBaHo 6os1ee 90 HaydHBIX M METOAMYECKHUX PaboT.

3a MHOTOJIETHIOIO TUIOIOTBOPHYIO paboTy Manukkan MaMekaHOBUY HarpakaeH
[ToyeTHoun rpamoroii MuHHCTEpCTBAa HHAYCTPUU W HOBBIX TexHosorud PK; ITodueTHbIM
3HakoM MOU; 3nakom «lToueTHblii sHepreTuk Kazaxcranay.

ApmmauHoB Manukokan MamexaHoBUY Tokazaln cels KBaIU(DHUIIMPOBAHHBIM
CHELMATUCTOM,  J0OPOCOBECTHO  OTHOCSIIMMCS K  IEJIarorudeckoi,  y4deOHo-
METOIMYECKOM W HAYYHO-UCCIEAOBATEIILCKOW  JEATENbHOCTU. Bces  TpyaoBas
NEeSTENbHOCTh CBS3aHA C  OJNAropoJHbIM  JI€JIOM TMOJArOTOBKM W BOCHUTAHUS
BBICOKOKBAJTU(UIIMPOBAHHBIX CHEIIUAIUCTOB B 001aCTH YHEPTETUKU U CBSI3U.

3a KOMIETEHTHOCTb, MPEJAHHOCTh CBOEMY €y, BBICOKMI MPO(ECCHOHATN3M H
UCKIIIOUUTENbHOE Tpyaoto0ue Manukxkadn Mame)xaHOBUY TOJIb3YETCS 3acilyKEeHHBIM
yBaXXEHUEM U JIFOOOBBIO CTYIEHTOB, COTPY/IHUKOB YHUBEPCUTETA.

Yeasricaemorit Manukcan Mamescanoguu!
Kenaem cuacmos, muozo nem,
Ilycmo scusno cusem oe3 cyem.
300poswa, padocmu, 0ocmameka,
Ilycmo Onu uckpamcesn apko-apko!

132



IIBIFA FOPUH AJJEKCAH/IPOBUY
(k 70 JieTHIO CO THS POKIECHUSA)

IOpuit AnekcanapoBu4, KaHAMIAT TEXHUYECKUX
Hayk, mpodeccop Kadeapsl «IIEKTPONPUBOA U
aBTOMaTH3aLUs MPOMBIIIJIEHHBIX YCTaHOBOK»
AJIMaTHHCKOTO YHHMBEPCUTETAa SHEPreTUKU U CBSI3U,
ponuncs 4 mast 1946 rona.

B 1969 rony mnocne oxonuanus KaslITHU no
CHELUATIbHOCTU «ABTOMATHKA U TEJIEMEXaHUKa» Hayaj
CBOIO  TPYIOBYIO  JE€ATEIbHOCTh HMHXEHEPOM B
uHctutyte saaepuoit ¢pusuku AH KazCCP. B 1971 rony
noctynwi B acnupantypy OHWJIAB KasIITH.

B 1983 roay Obln npuHsAT Ha paboTy B ammapar
MB u CCO Ka3CCP Ha AOKHOCTH HMHCIEKTOpA
yopaBiaeHuss By30B. B panpHenmem ¢ 1987 roma
paboTtan mpenojaBareieM AJMATHHCKOTO KOJUJIEKa cepBHca, a 3areM - Kazaxcko-
Awmepukanckoro yauBepcurera (KAY).

B 2002 rony IOpuit AnekcanapoBHY 3alIUMTHI KaHAUAATCKYIO JUCCEPTALUIO IO
cnenuanbHOCTH 05.09.03 - DnekTpoTeXHUUECKHE KOMIUIEKCH U cucTteMsl, a B 2004 rony
Pemennem BAK MOH PK emy 01710 prucBOe€HO yueHoe 3BaHHE JorieHTa. B 2006 roay
nepemien padorath B AUDC Ha nomkHoOcTh jaoueHta kadenpst JUAIlY, a 2008 romy
Pemennem VYuyenoro coera AMNDC emy ObUIO TNPUCBOCHO Y4YEHOE 3BaHUE
akagemuieckoro npodeccopa kadenpst DUAITY.

Hayunas pestensHOocTh FOpus AuiekcaHapoBUYa MOCBSIIEHA UCCIIEAOBAHUIO
HEprocOeperarniero 3JIeKTPONpUBOAa EeHTpoOekHbIX HacocoB u [TIA Ha ocHOBe
COBPEMEHHBIX JOCTUKEHUI HAayKl M TEXHHMKH, a TaKXKe CHUCTEM AaBTOMAaTUYECKOTO
VIpPaBICHUS  BJEKTPONPUBOAOM  BOJOUMIBHOTO oOopyaoBanus. [lpu »3TOM UM
MPENJIOKEHbl HOBblEe NPUHIUIBI NocTpoeHuss CAY 31eKTpOonpuBOJIOM BOJOUYUIBHBIX
CTaHOB, KOTOpbIE 3alUIIEHbl aBTOPCKUMH CBUAETENbCTBaMU M BHeapeHbl A3TM Ha
cepun ctaHoB BIII[3-4/550. 3a BHenmpennbie u3zo0pereHus FOpuii AjnexkcaHapoBUY
oTMe4YeH HarpyaHbiM 3HakoM «M3ob6perarens CCCPy.

HOpuit AnexkcanapoBud TposiBUI ceOsi KaK COCTOSIBIIMMCA YYE€HBIM W TEAaror,
COYETAIOLIUI METOJAMYECKYI0 pabOTy C Hay4YHbIMHU HCCIEI0BaHUAMH. B pesynbraTe nm
u3nano okojo 100 HaydHO-METOIUYECKUX palOoT, KOTOpPbIE HCHOJB3YIOTCS B y4eOHOM
MpoLecce Ha Ka3axCKOM U pyccKoM si3bikax. [loa ero pykoBOJACTBOM CTYJE€HTHI KadeIpbl
OuAIlY 3aHMMarOT TpHU30BbIE MeECTa Ha HAYYHO-TEXHMYECKUX CTYACHYECKHUX
KoH(pepeHusax, npoBoauMbix B AYDC, n PecnyOnmKkaHCKMX KOHKYpCax Ha JIYYIIYIO
HAy4YHO-HCCIE0BATENbCKYIO CTYIEHYECKYI0 paboTy 1o paszzeny «TexHuueckue HaAyKu U

TEXHOJIOTUU», YTO OTMEYEHO COOTBETCTBYIOIIMMU I'PpaMOTaMHU U JHUIUIOMaMHu | creneHn
MOH PK.

Yeaoricaemurit Opuii Anexcanoposuu!
Ilo30pasnsem Bac c oouneem! /Kenaem kpenkozo 300poews,
meopuecKux ycnexoe, yoauu u onmumusma!
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JTYHUCEK ABBLJIMAHCYP KONITUIEY Y.JIbI
(70 :XpLIABIK MepPEeHTONbIHA)

Ab6bmancyp  Kenrineyynbr 1946 sxputel 1
MaycbiMaa AnmMatbl 0o0mbichkl, Kek-cy aynanbl, Kenapain
aybUIBIH/IA TYHUET e KEeJITeH.

Opra wmexrenti Oitipren coH Kazak MemmekeTTik
Yuuepcutetinig (Kas3l'y) mexanmka — wmaremarnka
(dakynbTeTIHE OKyFa Tycell. YHHMBEPCUTETTI OITipreH
HKBLTBI Kazaxk Foupim AKaIeMUSICHIHBIH
acnHpaHTypachblHa KaObUIAaHajbl. buniMin  keTinaipy
yuriH acnupantypansl Peceil FouibiM AkaneMusicbIHbIH
MaTeMaTUKa FbUIBIMA HMHCTUTYThIHAA (HoBocuOGupck
Kajgachl) OKamFacTelpeill, 1976 kpulbl ¢Qu3uka —

MaTeéMaTUKa cajacblHAa KaHIWAATTBIK JUCCEpPTALUsA
KOpFau/Ibl.

Hyicek A. K. xympic xonbiH 1973 xbputbl Kazak TeMip)KOJ HWHCTUTYTBHIHAA
Oactanpl. Con Kepjie acCUCTEHT, aFa OKBITYIIBI, JOLEHT >KoHE Kadeapa MeHrepylrici
KYMBICBIH aTKapabl. 1987 sxpingan 6acTan TEXHOJOTHSIIBIK, SKOHOMUKAJIBIK, MYHAM — ra3
YKOHE DHEpreTHKa cajlacblHa MaMaHAapAbl Aaspiaaibl.

AbGsummancyp  Kenrineyynst  ATY, KBTY, Ka3dVy, KOVY, DOuepreruka
YHUBEPCUTETTEPIH/IE OKBITYIIBIIBIK, Kadenpa MEHrepyllici >XYMBICTAphIH aTKap/bl.
CoHBIMEH KaTap, OJ TMApTHUSIIBIK, MPOQCOIO3IBIK KYMBICTapJa ©3iHiH OeJICeHIUTIriH
KOPCETTI.

Hyhicek A. K. 80 — HeH aca OKy-METOJIUKAJIBIK >KOHE FBUIBIMH >KYMBICTap/bIH
aBTOPHI, COHBIH IITIHJE €Ki OKYJIBIK KoHE 0ec OKYy Kypayaapsl Oap.

Hyiicek A.K. xa3ipri 3amMaHarbl MaTE€MaTUKAHBIH €H KbI3BIKTHI, aJIIBIHFBI
caJlachblHa XYpPreH CIUIaiiH-QYHKIUsIap >KOHE OHBIH KOJIJaHYJIAaphIMEH alHaIbICAIIbl,
Kazak MemiekeTiHiH KapaTbUIbICTaHy AKaJIeMUSICBIHBIH MYIIIe-KOPPECTIOH/ICHTI.

1990 — 1994 sxokx. apaneirbiHga >koHe 2011 >xpurman Oacranm  AOBUIMaHCYD
Kenrineyynsl AnmaTel JHEpreTHka MXoHe OailllaHblc YHHMBEpCUTETIHIH «Koraprbl
MaTeMaTuka» KadenapachlHbIH MPOGECCOpPHI.

AGsutMancyp KenTineyysbl Kem KbUIgap >KOFapFbl OKY OPBIHAAPBIHAA KYMBIC
ICTereH1 KoHEe TeJaroruKaliblK cajlaFa MHHOBAIMS OJICTepiH Kosganransl yinH 2015
KbUTBI AXMeT baliTypChIHOB aThIHAAFbI AJITBIH MEIaJIbMEH MaparnaTTaiibl.

Kypmemmi Aoviaimancyp Kenmineyynwor!

Omipoezi omkizzen KyHOepiHi3,
Kyanmmut 03iHi301, ycannwl iciHi3z,
bap myvic, ooc-rmcapanovt puza emken,
Kymmout 6oncotn 9oeke, yncemniciniz!
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Ycnosus npuema crareii

1. Crarbpun Hyﬁ]’[HKyIOTCH Ha OJHOM M3 TpPEX A3BIKOB: Ka3axXxCKOM, PYCCKOM, AHTJIUACKOM -

COTIPOBOXKIAIOTCS PEKOMEHIAIMEeN yUpeKIeHHs, B KOTOPOM BBHITIOJHEHAa paboTa, W pa3pelieHHeM Ha
nyONHMKAIMI0 B OTKPBHITOM TedaTH (IKCIepTHOoe 3akiodyeHue). CTaThb TMEpelaroTcs Ha JIKCIEpTH3Y 2
peuensentaM. He nomyckaercs IIVIAT'HAT.

2. PexomeHayeMblii 00beM PYKOMHCH, BKIIOYAs JUTEPaTypy, TaOMUILI U PUCYHKH, HE Ooiee 7-8

CTpaHuLl.
TpeOoBanus k o(popMIIEHUIO cTaTel

1. Crares mpencraBnsiercss B omHoM dsk3emmuiipe mwpuptom Times New Roman, xerns Neld ¢
OJIMHAPHBIM MHTEPBAJIOM B cpeae Word. Toms — BepxHee U HIDKHEee — 2 CM, JIeBoe — 3 cM, TpaBoe — 1,5 cM.

2. B nauane craTtbu BBEpXY clieBa cienyeT yka3arh uHnekc Y/AK. Ha ciemyromeii ctpoke mocepenune
CTpPaHMIIbI, WIET HA3BAHHME CTATbM MPONMUCHBIMH XUPHBIMH OyKBaMH, Jajiee Ha CIENYIOIIeH CTPOuKe —
MHULKATIB U (aMUIIMK aBTOPOB OOBIYHBIM >KHUPHBIM IIPU(TOM, 3aT€M Ha CIENYIOIIEH CTpOUKe — Ha3BaHHE
opranu3aruu(vii), B KOTOPOU BBITOTHEHA paboTa, ropo, CTpaHa.

3. Tlocne 3TOrO C KpacHOW CTPOKM — AHHOTAIUSA Ha si3bIke cTaThu (3-5 mpemnoxeHui, kerap Nel3),
3ateM — KinrodeBsble cjioBa (mpuMepHO 6 ciioB Wiy 3-4 cioBocodeTanuil, kernb Nel3).

4. Jlanee crmemyeT TEKCT cTAThbH U JuTepatypa (kerib Neld)., Ccbulkd Ha JIMTepaTypHbIe HCTOYHUKH
JaloTcs uudpaMu B MpsMbIX ckoOkax no Mepe ynomuHanus. JIMTEPATYPA odopmisiercst crnenyrommm
oOpazoM:

[1] Hurmarynuu P.1., Axaros N.I11., BaxutoBa H.K. BiusHue cXMMaeMOCTH KHIKOCTH B THHAMUKE
rasosoro my3bipbka // Jloknaast PAH. — 1996. — T. 348. — Ne. 6. — C. 768-771.

[2] Byxanouu M.II., HoBukos H.H. Tepmonunamuka. — M.: ManmHoctpoenue, 1972. - 672 c.

[3] Tomenxo T.B. DiaekTpoHArpeB *KHUAKOCTEH M Ta30B B IIA3MEHHO-HAIBUIEHHBIX HAarpeBATEIbHBIX
cucremax. — [laBmonap: TOO «[lomurpad Juzaiin», 2004. — 139 c.

Ilocne cnmcka nuTepaTypsl MPUBOAMTCS CIMCOK auTepaTypsl Ha aHrmiickoM si3bike (REFERENCES)
s apyrux BA3  JTAHHDBIX moOdMHOCTBIO OTHENBEHBIM OJIOKOM, TIOBTOPSISI CITMCOK JIUTEPATyphl K
PYCCKOSI3BIYHON YacTH, HE3aBUCUMO OT TOTO, UIMEIOTCS WM HET B HEM MHOCTPaHHBIE HCTOUHHKH.

B REFERENCES He ucnons3yroTcest pa3feianTenbHble 3HakH («//» 1 «—»). Ha3BaHue NCTOYHMKA MUIIETCS
KypPCHUBOM, CIE€IOM JKHPHBIM IIPU(PTOM — TOA HW3AAHMS, 3aTeM HOMEpP HM3JaHUS M HOMEpa CTPaHHULl U
BBIXOJTHBIE TAaHHKIE (BCE OTAEIISIETCS 3arsiToi). B KoHIle B CKOOKaX yKa3aTh s3bIK CTaThu. [Ipumep:

[1] White S.R., Sottos N.R., Geubelle P.H., Moore J.S., Kessler M.R., Sriram S.R., Brown E.N.,
Viswanathan S. Nature, 2001, 409, 794-797 (in Eng.).

[2] Soldatenkov N.M., Koljadina I.V., Shendrik A.T. Fundamentals of organic chemistry of
medicinal substances. M.: Himija, 2001. 192 p. (in Russ.).

5. B xoHne crarbu maercs pesrome (3-5 MpemioKeHHid) Ha ABYX S3BIKaX, OTIMYAIONINXCS OT SI3bIKA
crateu. [locepenuHe cTpaHuIlpl NueTcs: 1) Ha3BaHWE CTAThH;, 2) aBTOPHI; 3) HAa3BaHWE OPraHHU3ALUH; C
KpacHO# cTpoku — AHHOTanus, nocie — KinoueBbie ciioBa (kerib Nel3).

6. PucyHku u rpadMKu ZOJKHBI PAcHoaraTbesi 1o TEKCTY, MOCIE CCHUIKM Ha HUX, 0€3 COKpalleHus:
Hanpumep: "Pucynoxk 1 - Haspanue (mon pucyHkom)". PUCyHKH BbBINONHSIOTCS B pexkume Paint
(Painbrush). I'paduku, nuarpammel, TUCTOrpaMMbl - B pexume Microsoft Excel, ¢ paspeumienunem He
menee 300 dpi. Maremartmueckue, Qu3udeckue W Apyrue oOo3Ha4deHWss W (HOpMyIbl HaOUparoTCsi B
pexxume pemakTopa hopmyn (Microsoft Equation), HakTOHHBIM MIpU(TOM M pacmojiaraloTcs Mo LEeHTPY.
Homepa dpopmyn npocTaBisioTcsl y paBoro Kpast CTpaHUIbl B KPYTJIBIX CKOOKaXx.

CraTbs NOANKCHIBAETCS aBTOPAaMH B HIDKHEM IPaBOM YIJIy Ha KaKIOH CTpaHHLE TEKCTa, CTABUTCS
nata. B cimydae nmepepaOOTKM CTaTbU TEXHHUYECKUM DPENAKTOPOM JKypHAsla JaTOM IOCTYIUIEHHUs CUMTaeTcs
Jlata TMOJTyYeHHsl peJaklyell OKOHYaTeNbHOro BapuaHTa. EciM craThs OTKIIOHEHA, pelakiys COXpaHseT 3a
€000 MpaBo HEe BECTH TUCKYCCHIO IO MOTUBAM OTKJIOHEHHUSI.

7. Ha otnenpHO# cTpaHuIe cieayeT nmpuBecty cBefenns o6 aBropax: @.1.0. moTHOCTHIO, MTOYTOBBIH
azapec, e-mail, MecTo paOOThI, JOJKHOCTD, CIY)KEOHBIN U JOMAIIHUN TeJe()OHBI.

Onnama:

Hexommepueckoe akiimoHEpHOE 00IIECTBO «AIIMATHHCKUI YHUBEPCUTET SHEPTETUKH U CBS3H»

050013, r.Anmarsl, yn.baiitypceiHoBa, 126

MUK KZ608560000000005121 B AO «bank IlenrpKpenur», r.AnMats

BUK KCJBKZKX

BUH 030 640 003 269

KBE 17, KHIT 851

MATEPHUAJIBL, HE COOTBETCTBYIOIIUE BBIINENNEPEYNCJIEHHBIM YCJIOBUAM
N TPEBOBAHUSAM, K PACCMOTPEHUIO HE IPUHUMALIOTCH.
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