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I'bIJIBIM, TEXHUKA 7KOHE KAPY-KAPAK —
HAYKA, TEXHUKA 1 BOOPYKEHUE

MPHTMH 47.47.00

B.B. IUIIOPEHKOY, B.I'. IUIIOPEHKO!, A.M. CABUBO.IJIA?,
H.K. CMAWJIOB?, A.A. ABAIBIKAJIBIPOB?, M.b. TYPYMBETOB?, U.A.CEUTOB?

! F'ocyoapcmsennwiii ynusepcumem «Kumomupckas nonumexnuxay, Ykpauua.
2 Kaszaxcxuii Hayuonanshuni ucciedosamensvexuti mexnuueckuii yuugepcumem K.Camnaesa,
2. Anmamot, Pecnybnuxa Kazaxcman.
3 Boenno-unoicenepnviii uHCMUmMym paouodneKmpoHuKy u Cessu,
2. Anmamul, Pecnyonuxa Kazaxcman.

A ®POBOM CIIEKTPAJIbHO-KOPPEJIAIIMOHHBIA METO/ U3MEPEHUA
SAJEPKKHU TIPUEMA PAJIMOCHUT'HAJIA U IIEJIEHI"'OBAHUSA

AHHOTanus. [lepcneKTUBHBIM HaIpaBICHUEM pPA3BUTUS CPEACTB PATUOMOHHTOPUHIA
ABJIIETCS HCIIOJIb30BAaHME IACCUBHBIX M IOJIyaKTUBHBIX PpaJAMOJIOKAIMOHHBIX CTaHIMM aJs
OLICHKH BO3AYIIHOM OOCTaHOBKM C MPUMEHEHHEM pPa3HOCTHO-AaJbHOMEPHOTO METOja.
[MpemmoxkeH  mUGpPOBOM  OBICTPOACHCTBYIOIIMI  CIICKTPAIbHO-KOPPEIISAIIMOHHBIA ~ METOJT
omnpeneseHusl 3aJepKKU PaJMOCUTHAIOB B Pa3HOCTHO-JAJIbHOMEPHBIX CHUCTEMax U BBINOJIHEH
aHAIN3 €ro TOYHOCTU. Ero ocoOEHHOCTHIO SIBISIETCS HCIIOJIB30BAHUE CHEKTPAJIbHOTO
npeoOpa3oBaHus HaJ MPEABAPUTENBHO (OPMUPYEMBIM B3aUMHBIM CIIEKTPOM.

BrimonHeHo wWccneoBaHUWE TPHHIMIOB M TOYHOCTHBIX XapakTEPUCTHK LU(POBOTO
CIIEKTPaJIbHO-KOPPEIALMOHHOTO METOAa ONpEEiICHUsl 3aJCpKKU paJHOCUrHaNa g yCIOBUMI
OoybIION  aHTeHHOW 0a3bl, KOTOPBIM OOECIEYMBAET CYIICCTBEHHBIH BBIUTPHII IO
OBICTPOACHCTBUIO 10 CPAaBHEHHIO C COOTBETCTBYIOIIUMHU KOPPEISIUOHHBIMU METOJIaMHU.
OcoOeHHOCThIO  MPENJIOKEHHOT0  METOJa  SIBISETCS  HMCIOJb30BaHUE  CIEKTPAIBbHOIO
npeoOpa3oBaHus HAJl Y)K€ UMEIOIUMCS B3aUMHBIM CIIEKTPOM.

B pesynbrare MopenupoBaHHS TOJYYEHbl 3aBHCHUMOCTH CpPEJHEr0o KBaJpaTHUYeCKOTo
OTKJIOHEHHMS] OLEHKH IIEJIEHra M 3aJ€p>KKHM OT HAIpaBJIEHUS HAa MCTOYHHUK PaJUOU3IIydEHUS.
[IpennoxenHslii MeToJ obOecrnieunBaeT €PQGEKTUBHYIO OLIEHKY HamlpaBiIeHUs B ILIUPOKOM
JMana3oHe €ro 3Ha4eHWH. BenuunHa MOTrpenIHOCTH OLIEHKM IEJIEHTa 3aBUCUT OT 3HAYEHUs
HaIpaBJIEHUsI Ha UCTOYHUK PAAUOU3IyUUHEs U SBJISETCS MAaKCHUMaJbHOW B OKPECTHOCTH HYIIS
rpaaycoB. [Ipu 3ToM, MOTPENIHOCTh OIEHKU TeseHra uaMeHsercs 3HauntenbHo (0,02;0,14) npu
HanpasieHusix (0-50) rpanycoB, M MpakTUYECKH HE HM3MEHSETCS MpU OOJIBIIUX yIJIax.
Pe3ynpTaThl MOAENIMPOBAaHUSA XOPOILIO COIJIACOBBIBAIOTCS C BBIPAKEHUSMH, TOJYYEHHBIMU B
pe3ysbTaTe TEOPETUYECKOTO aHAU3A.

[TomyueHHble  pe3ynbTaTbl  MOXKHO  MCIOJIb30BaThb  JUI  peallM3allud  CUCTEM
PaAMOMOHUTOPHUHIA, PaJMOHABUTALIUM, PAAMONIEKTPOHHONH OOpbOBI, (YHKIIMOHHUPYIOLIUX B
YCIIOBUSIX MIOMEX.

KualoueBble cjioBa: aHaiu3 TOYHOCTH TIEJIEHIOBAHMS, IIEJEHT; 3aJlepKKa CHrHaila;
U(POBON CIEKTPAIbHBIA METO/ KOPPEISIUOHHOTO TIeICHIOBAaHMSI; OIIEHKA MOTPEIIHOCTH.

Tyitingeme. ANbIPMaIIbUIBIK-KAIIBIKTBIK OJIIICY 9/IICIH KOJIJIaHa OTBIPHIN, dye JKaFIaibIH
Oaranmay YIIH TIaCCHBTI JKOHE JKapThUIaidl OEJCEHIl PpaauoJIOKANMUIBIK —CTaHIUSIIAP/IbI
naijganaHy pPaJHOMOHUTOPHHI KYPaJJIapbIH JaMBITYIbIH IEPCIIEKTHBAIBI OaFbIThl  OOJIBIT
TaOBLIaAbl. AMWBIPMAIIBUIBIK-AANIA30HBl  OJIIICY IKYHWEJICPIHJETT pajro CUTHAIIAPBIHBIH
KiJIIpICIH aHBIKTAyJbIH CAHJBIK JKBUIJAM OPEKeT €TeTIH CIEKTPIIK-KOPPEISIIUUIBIK 9icl
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YCBIHBUIABI KOHE OHBIH JOJJIITIHE Talaay >kacaiaasl. OHBIH €peKIIeNir — ajaablH-aja KypbUIFaH
e3apa CIEeKTpre KaparaHja CIeKTPIIiK TYPIACHIIPYIl KOJIIaHy.

THicTi KOpPEISLMSUIBIK SICTEPMEH CANBICTBIPFAHA KBLIJIAM/IBIKTBIH —aWTapIIbIKTa
NmalJachlH KaMTaMachl3 €TETIH YVJIKCH aHTCHHa Oa3achlHBIH JKarJaiyiapbl VIIIH pajuo
CUTHAJIBIHBIH KiJIIPICIH aHBIKTAYABIH CaHJIBIK CIIEKTPIIK-KOPPEIAIUSIIBIK OICIHIH MPUHIUIITEP]
MEH JIOJ CHIaTTaMalapbiH 3€PTTEY KYPri3iai. ¥ CBIHBUIFAH 9/IICTIH ePeKIIeNiri — OypbIHHAH Oap
e3apa CIEeKTpre KaparaHja CIeKTPIIiK TYPICHIIPYIl KOJIIaHy.

Monenbaey HoTmwkecinge IlemeHr OarachIHBIH OpTalia KBaAPATTHIK ayBITKYBIHBIH
TOYCIJILIIT KOHE PaJMOCAyJie HIbIFApy KO3iHe OarbITTayJaH KimipicTep ajabIHIBI. ¥ ChIHBLIFAH
OIiC OHBIH MOHJIEPIHIH KEH ayKbIMbIHJA OaFbITThl THIMII Oarayayabl KaMTamachl3 €Te/ll.
ITenenrTi Oaranay KaTeIriHIH IIaMachl PagdoCcoyiiec Ke3iHe OarbITThIH MOHIHE OalaHBICTHI
JKOHE HOJIJIIK Tpaayc TOHIperiHieri eH >korapbl 0oibin TaObuiaasl. COHBIMEH KaTap, MEJICHTTI
Oaranmay kareniri (0-50) rpamyc Oarbitra (0,02;0,14) aiiTapibIKTaii e3repeii oHE YIIKEH
OyphIITapaa ic XKy3iHae esrepmeii. Moaenbaey HOTHXKeNIepi TCOPUSUIBIK Talljlay HOTHUKECIHIE
aJIbIHFaH OPHEKTEPMEH JKaKChI YHJICCEII.

ATBIHFaH HOTIWDKENEpIl KeAepri KarJalblHOa >KYMBIC ICTEUTIH paauo Oakbliay,
paOHABUT ALV, PAJHOAJICKTPOHIBIK KYPEC JKYHEIepiH SHri3y YIIiH naiaaianyra 00Iabl.

Tyiiin ce3aep: TeleHrupiey JASNAINIH — Tanfay; MeNeHT; CUTHaIAbl  KiAipTy;
KOPPEISIUSIIBIK MEJICHITeY IIH CaHIBbIK CIIEKTPIIIK 9/1iCi; KaTeNliKkTep i Oaranay.

Annotation. A promising direction for the development of radio monitoring tools is the
use of passive and semi-active radar stations to assess the air situation using the difference-
rangefinder method. A digital high-speed spectral correlation method for determining the delay
of radio signals in difference-rangefinder systems is proposed and its accuracy is analyzed. Its
peculiarity is the use of spectral transformation over a preformed mutual spectrum.

The principles and accuracy characteristics of the digital spectral-correlation method for
determining the delay of a radio signal for conditions of a large antenna base, which provides a
significant gain in performance compared with the corresponding correlation methods, have been
studied. A feature of the proposed method is the use of spectral transformation over the already
existing mutual spectrum.

As a result of modeling, the dependences of the mean square deviation of the bearing and
delay estimates on the direction to the radio source are obtained. The proposed method provides
an effective assessment of the direction in a wide range of its values. The magnitude of the error
in estimating the bearing depends on the value of the direction to the source of the radio emission
and is maximum in the vicinity of zero degrees. At the same time, the accuracy of the bearing
estimation varies significantly (0.02; 0.14) at directions (0-50) degrees, and practically does not
change at large angles. The simulation results are in good agreement with the expressions
obtained as a result of theoretical analysis.

The results obtained can be used to implement radio monitoring, radio navigation, and
electronic warfare systems operating under interference conditions.

Keywords: analysis of bearing accuracy; bearing; signal delay; digital spectral method of
correlation bearing; error estimation.

Heabio cTaTbu fIBJSIETCSl MCCIENOBaHHE LU(POBOTO CHEKTPATbHO-KOPPEIALUOHHOTO
METOJ1a U3MEPEHHUS 3a/I€P>KKH IprueMa paJloCUTrHala 1 MejJeHrOBaHusl.

H3n0keHne  OCHOBHOIO  MaTepuaja. BpimomHuM — uccienoBaHue  HU(POBOTO
CHEKTPaAIbHO-KOPPEISILIMOHHOTO OBICTPOACHCTBYIOLIETO METOJa MU3MEPEHHUs 3a/lepKeK Mpuema
paZliOCUTHAJIOB.

PaccmoTpum 3amauy ompeneneHus 3aJep’KeK CUTHAJIOB HCTOYHHMKOB PaJMOU3IydYeHHM
CHEKTPAIbHO-KOPPESLIMOHHBIM METOJIOM IIPU NPUEME M3IIYYEHUH JBYMS IEJIEHIallMOHHBIMU
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KaHaJlaMH, KOTOPBIE pa3HECEHbl B MPOCTPAHCTBE Ha paccrosHue O aHTEHHOW 0a3bl, HAMHOTO
IPEBBIIIAIONICH MOJIOBUHY MHUHHMMAJIBHOW JAJIMHBI BOJIHBI M3iydeHus. Ilycrts S, (t) - curhai,

INPUHUMAEMBIN B aJIMTUBHON cMecu U, (t) €O CTaTUCTHYECKU HE3aBHCUMBIM O€JIBIM I'ayCCOBBIM

urymoM N, (t) B TedeHHe BpeMEHHOro HHTepBana te[0,T,] mepBoii aHreHHoi, a S, (t)

CUTHAJ, IPUHUMAaeMblil B anguTuBHON cMecu U, (t) CO CTaTUCTHYECKU HE3aBUCHMBIM OE€JBIM
rayCcCcoBBIM INYyMOM N,(t) B TeueHHe BpeMEHHOTO HHTepBata te[0,T, |BTOpoOil aHTEHHOIA.

Wlymein, (t) u n,(t) u cursansl S (t)u S,(t) orpaHMYeHB IO IOJOCE YACTOT {@,,®, |.
Hcxonnble ycnoBHs 3alUIIEM CIIEAYIOIUM 00pa3oM:
Ul(t) = Sl(t) +n ®),
U, (t) =S, (1) +n, (1), (1)
S,(t) = Sl(t —Ts )’

rue T, — anmpuOPH HEM3BECTHAsA 3aJepiKKa PaJUMOCHIHaja, SBJIACTCA CIy4aiHON
BEJIMYMHOM  C  DPAaBHOMEPHBIM  paclpelielICHHEM  IUIOTHOCTM  BEPOSTHOCTH B
unteppane (0,7, <T.].

ITycte ampuopu HM3BECTHBI BCE HEOOXOIMMBIE BEPOSTHOCTHBIE XapPAaKTEPHCTHKH
mwryma.HeoOxon1umMo onTuManbHBIM 00pa3oM ONpeNeNIUTh 3HaU€HUEe BPEMEHH 3aJeP)KKU Tg I10
peamuzausamu U (t) u U, (t), npuHATEIX B MHTEpBae [O,Ta ]

s HavanpHBIX ycnoBud (1) B KOppensILIMOHHO-UHTEP(HEPOMETPUUECKUX HU3MEPUTESIX
OLICHHBACTCS 33/IEPIKKA IIPHEMa OOBIYHO C HEM3BECTHBIMH HapameTpamu curiana S (t)u Gopmsr,

HCHOJIB3Yys PEryJInpoOBaHNUC BPECMCHHU 3aACPKKU 7 ,; B IICJICHIAIUOHHBIX KaHaJlaX W INOUCKOM

TAKOTO €€ 3HAYCHMS, COOTBETCTBYIOIIETO MAaKCHMyMY B3aUMHON KOPPEISLMOHHOW (YHKIHUU

BBIXOJHBIX CUTHAJIOB MEJICHTAIIMOHHBIX KaHAJOB [2, 3]:
T

Ky (7,) = max| [U, (t)-U, (t=,)dt |. @

Anroput™m ypaBHeHHs (2) COOTBETCTBYET ONTHMAIbHOMY aHaIM3y Uil YCIOBHS
ampHOPHON  HEONPE/CICHHOCTH ~ OTHOCHTENBHO — (OpMBI  monmesHoro curHamaS(t) ¢

MCIIOJIb30BaHUEM KPUTEPHUS MaKCUMyMa MIPaBa0No100us.

Pazpaboraem U1 YKa3aHHBIX yCIIOBUI JITOPUTM KOPPEJSILIMOHHO-
MHTEP(PEPOMETPUUECKOIO U3MEPEHUS 3aTEPHKKU, YTO OOECIIEUUT €€ OLEHKY C MUHUMAIbHBIMU
annapaTypHbIMHM MM BPEMEHHBIMM 3aTpaTaMH, HO 3a BpeMs OJHOTO LMKJAa aHajau3a, TO €CTh C
MaKCHMaJIbHO BO3MOKHOU CKOPOCTBIO.

Jlng  pemieHuss TOCTaBIEHHOW 3aJauyd IPEACTaBUM YpPaBHEHHE KOPPEISLMOHHOIO
u3MepeHuss (2) kak ypaBHeHuEe (YHKIMOHajga TMpaBIONOAOOMS s YCIOBHHM aHanusa
HEIHEPreTUUECKUX MapaMeTpoB, TAKUX Kak IeJeHr & U MpH paBHOBEPOSITHOM pacHpeesIeHUn
€ro anpuOpPHBIX 3HAYEHU B Mpesiesiax CeKToOpa U3MEpPEHUs 3aJIepKKU panocurHanos [1]:

F(0) = const-exp[q(8)], (3)
rae F(0)- ¢yHkuuoHan mpaBaomogoOMs  HampaBleHHs HAa  HCTOYHHK
PaIMON3ITyYCHHS;

T
q(@) = %If (t)- S (t,0)dt — koppensAIMOHHBIN ONIEepPaTop;
0

&(t) =U,(t) — npunsTas peanusanus MO0JIE3HOr0 CUIHajla B aJJUTHBHOM CMECH C IIYMOM
n (1)



PI:xxBOUM FBLJIBIMUA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPYAbl BUNPIuC

S(t,0)=U,(t—7,,) — MakCMMaabHO NPaBJONOJO0HAs OLEHKA IIOJE3HOrO CUTHANA C

HEU3BECTHOU (POpMOIi;
6 — 3HaueHue MeJeHTa.

B sTom ciyyae MakcumanbHO npaBaonono06Hoi ouenkoit 6 = f(r,,) Oyner Takoe ero

3HauYeHue, oOecrneunBaronlee MakCcUMyM Jorapudma ¢yHKIMOHanIa mnpasponogodus q(d) u
YIIOBJIETBOPSIOIIEE YCIOBHUIO:

d _
Eq(a)zo, npu =6 . (4)

HemnocpenctBeHHo ypaBHeHHUs (4) HE MMEET SBHOTO PEUICHUs, MO3TOMY IKCTpeMasbHas
OLICHKAT ;; = B SIBHOM BHJIC B M3BECTHBIX paborax He monydena [1, 2, 4].

I[J'ISI HpHMOfI OILICHKHU Tm.p uenecoo6pa3Ho HCIIOJIB30BATh CICKTPAJIbHO-KOPPCIAIMOHHOC

paauoIIeIeHrOBaHue, /111 KOTOPOTO KOPPEISLMOHHbBIN oniepaTop ((¢) B ypaBHEHUM (4) npumer

BH/I;
2 “r
(i (0)) = Rel 2 [ U, (jo)-Us (jo)-exp(~jor (9))do | ©
“H
rae U,(jw),U,(jo) — xommuexcHble crnekTpbl dypbe cmeceir U, (t) u U,(t)
COOTBETCTBEHHO.

VYUTBIBAsI, YTO MPU MOMCKE SKCTPEMATbHOW OLICHKH 7 5 , PETYIUPYETCS 3HAYCHHUE TOIBKO

3agepxkku curHana U, (t) um mpeoOpasyercss COOTBETCTBYIOUIMHM €My KOMIUIEKCHBIM CIEKTD,
ypaBHeHuE (5) 11e1ecoodpa3Ho MpeCTaBUTh B BUJIC:

q(je.6) = Re{% | UI(jw)-uz(w)exp(j(@(w)—wm;))dw}, (6)
rje U,(jo)-exp( j(¢,(®) — wr ,;)) — OlleHKa OTTIOPHOTO CUTHAJIA.

[lenecooOpa3HO OTMETUTH TO, YTO B YpaBHEHUU (6) pEryaupyeTcsl TOJIbKO apryMEHT
IIPOU3BENECHUSI KOMIUIEKCHBIX CIIEKTPOB IIPM HEU3MEHHBIX MX MOAYJISAX. YUHUTBIBas 3TO,
ypaBHeHUe (6) MpeCTaBUM B BUJIE:

q(jw,e)=Re{§ j ul(a»-uz(w)-exp(j(A¢(w)—Aw(w)))dw}, (7)

oy
rae Agp(a)) = ¢,(®w)-¢@(w) pasHOCTHBIH  (B3amMHBIH)  (Ba30BBIA  CHEKTp
NPUHUMAEMbIX CHUTHANIOB; Ay (®) = @r ;,; — KOMICHCUPYIONUMH JTUHEHHO-4aCTOTHBIN (ha30BbIH

C/IBHT.

CriekTpanbHOE pa3jokKeHHWEe CHUTHajla o00ecreuMBaeT Kak OBICTpOJAEHCTBHE, TaK U
MUHUMaJbHbIE pecypcHble 3aTparbl. Ha pucynke 1 mpencraBiieHa 3aBUCUMOCTb Pa3HOCTHOTO
(a30BOro CreKTpa OT YaCTOTHI U BPEMEHH 33/I€P’KKH CUTHAIA.

10
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Apy = Twy

By +2m)y

0.5T 15T 25T

YE

+2m +41 +61T

PucyHnok 1. — 3aBUCMMOCTb Pa3HOCTHOTO (pa30BOI0 CIIEKTPA OT YACTOTHI

AHan3 3aBUCUMOCTH Pa3HOCTHO-(a30BOr0 CIEKTpa Ha PUCYHKE 1 MOKa3bIBaeT, 4To OH
3aBUCHUT OT 33JIEpKKU IpUeMa M0 JMHEHHOMY 3aKOHY UM MpHU OOJBIINX aHTEHHBIX 0a3aX MOKET
3HAYUTENBHO NPEBbIIATh BenuunHy 360 rpagycos. IIpu aToM, ero n3amMepeHHble 3HaUEHUS MOTYT
Jexarb ToJIbKO B nuamna3zoHe +/-180 rpanycos. IloaToMy u3MepsieMblii pa3HOCTHO-(a30BBIN
CHEKTp Ipu OonbmMx 6a3ax, OyaeT UMeTh MUI000pa3HbIil XapaKTep C MOCTOSIHHBIM MEPHOAOM
MOBTOPEHMS, KOTOPBIH OJHO3HAYHO ONPENENAeTCS BEIUYMHOM 3alepKKH MpueMa. AHanus3
MOKa3bIBaeT, YTO B3aUMHBIH CHEKTp 1€JIeCO00pa3HO MPEACTaBUTh  IKBUBAJICHTHBIM
KBa3UTapMOHMUYECKUM IporeccoM. [l AaHHBIX YCIOBUH 11€1€CO00pa3HO MPUMEHUTh MOJIENb
B3aMMHOI'O CIIEKTpa CHUTHAJOB B BHJE DKBHUBAJEHTHOIO Y3KOIIOJIOCHOTO CIIEKTpajbHO-
IIPOCTPAHCTBEHHOT'O CHTHaja C HEHW3BECTHOM YaCTOTOM, OJHO3HAYHO COOTBETCTBYIOLIEH
OTHOCHUTEJIBHOM 3a/1€p>KKE MPUHATBIX CUTHAJIOB. YacTOTy NPeayIOKEHHON Y3KOMOJIOCHOM MOAEIN
B3aMMHOI'O CIIEKTpa LIeJeCO00pa3HO OMPENeNINUTh, KaK MPOCTPAHCTBEHHYIO, BEIMUYMHA KOTOPOI
ONpEAENIsAeTCs TNPOCTPAHCTBEHHBIM DPAa3MEIIEHWEM MCTOYHHMKA W3JIY4EHHS OTHOCUTEIIBHO
aHTeHHOU Oa3bl, TO ecTh HampaBieHueMm Ha WMPU oTHocuTenbHO aHTeHHOW 0a3bl. Ilpu sTom
BEJIMYMHA IPOCTPAHCTBEHHOM YacTOTBHl 3aBUCUT OT HAIPaBICHHUA U 3aJ€pKKHU. i1 OLIEHKH
YacTOThI TAKOT'O HKBUBAJIEHTHOTO CUTHAJIA MIPEJIJIOKEHO HUCIIOJIb30BATh CIIEKTPAJIbHBIN aHaIu3 Ha
ocHoBe anroputma bII®D. Ilpumenenue anroputma bIID obecnednBaeT OICHKY 3HAUCHUS
MIPOCTPAHCTBEHHOM YacTOThl ¢ MaKCUMAJIbHBIM OBICTPOAECHCTBHEM M BBICOKOW TOYHOCTBIO MPHU

11
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HAJIMYUKA COOCTBEHHBIX IIYMOB. MoJelb B3aMMHOIO CHEKTpa MpEACTaBlIeHa CJeIyIOIUM
YPaBHEHUEM:

Slz(ja)z) = Slz (wz) 'exp( jAl//lz ' a)z) = AQ ’ exp( JQ ’ a)z) ) (8)
rac IAQ , Q — IIPOCTPAHCTBCHHBIC aMIIIMTyJa W 4YaCTOTa B3aMMHOI'O CIICKTpa

COOTBETCTBEHHO;
Ay, (@,) =Q-®, — pa3HOCTHO-(A30BBIH CIEKTP.

Ananu3 ypaBHeHust (7) u (8) moka3bIBaeT, YTO IEPEMEHHOM Y3KOIOJIOCHOW MOENH
B3aMMHOT'O CIIEKTpa SIBJISIETCS BPEMEHHAsl 4acTOTa, OT KOTOPOM 3aBUCUT B3aMMHBIN CHEKTp, OT
KOTOPOM 3aBUCHUT Y3KOIOJIOCHBIM FrapMOHUYECKU ITPOLIECC.

YuuTbiBas Hamu4yMe COOCTBEHHOTO aJIMTUBHOIO TrayccoBa IllymMa IeJeHTalluOHHbBIX
KaHAJOB OIICHKY 3HAU€HHUs IPOCTPAHCTBEHHON dYacTOTHI (), HEOOXOAMMO OCYIIECCTBISATH
ONTUMAJIBHBIM 00pa3oM, o0ecneurBas MakCUMyM (yHKIMOHana mnpaBhonoaodus [1.,4].
VYka3aHHple TpeOOBaHMS IIeJIeCOO0Opa3HO pealin30BaTh MPOLEAYPOH IU(POBOTO CHHTE3a
MHOTOJICTIECTKOBOM AuarpaMMmbl HanpasieHHocTd ([IH) ¢ ucrionszoBanunem anropurma bI1d:

U.(02,) = 3 Re[U, (o, )] exp(- ]2, -2) W (2), o)

rae Q =2z-p/d-Z - 3HaYeHWe NPOCTPAHCTBEHHOW YACTOTHI, ONPEAEIAET

HallpaBJ€HUE P -oro Jjiernectka MHorosnenectkoBoi/[H, p=0,1,..Z —-1;

d =27 /T — mar 1o yacToTe BpEMEHHOTO CIIEKTPAIBLHOTO aHAJIM3a;

W (z) — BecoBas (pyHKILHS CIIEKTPAIbHOTO aHalu3a, onpeaenseT Gpopmy ienectka JH.

AHnanu3 ypaBHeHHS (9) MOKa3bIBaeT, YTO aNTOPUTM CHUHTE3a MHoroienecTkoBo JIH
SKBUBAJICHTEH JICHCTBUIO MApaJIEIbHOTO HAOOpa MPOCTPAHCTBEHHBIX COTIIACOBAHHBIX (DHIIBTPOB
JUTISl TAPMOHUYHBIX TPOCTPAHCTBEHHBIX U31yYEHUN.

YuuThIBas NEPEKPBITUS BPEMEHHBIX CIIEKTPOB ITOJIE3HBIX CUTHAJIOB, UX NEPEOTPAKEHHBIX
KOmuii M ToMeX LenecooOpa3HO MIPEeIBAPUTENbHYI0 IPOCTPAHCTBEHHYIO  CENEKIIHIO
OCYHIECTBIIATh JUISI CHEKTPalbHBIX cocTapistonmx cmecu U, (jos,)pasaensro. [Ipu sTom
UACHTU(DUKAIIMIO TPOCTPAHCTBEHHBIX OTKJIMKOB IIOJIE3HOTO M MEPEOTPAKEHHOTO CHUTHAJIOB
HYKHO OCYILECTBJIATH C TOMOLIBIO aMIUIMTYIHOM cenekuuu [8].

Janee nnsd MUHUMH3aIUMU BpPEMEHHBIX 3aTpaT 1e1ecoo0pa3HO  HCIOJIb30BAHUE
JMCTIEPCHOHHO-KOPPEISIIMOHHOM  00pabOTKM MPOCTPAHCTBEHHBIX CHEKTPOB CHUTHAJIOB [4],
OJIHAKO C MCIOJIb30BaHUEM TOJIbKO OJHOM MHorosenecTkoBou/IH. Jlnsa oGecnedenus Takoi
BO3MOXKHOCTH TIPE/UIAraeTcsi OTACNIBHO Ui KakI0il K-il coCTaBIsioNell BPEMEHHOIO CHEKTpa
U,(jos,), k e[0;0,5- Ny —1] ,  OCYWIECTBIATH  PEKOHCTPYKIHIO  IMPOCTPAHCTBEHHOI'O

AHAJIMTHYCCKOI'O CMIHaJia SA( jQ D Z) , UTO COOTBCTCTBYCT IMPOCTPAHCTBCHHOMY PACIIPECACICHUTO

9TOM COCTaBIsIONIeH BIOJb anepTypbl AP. J{ist 3Toro Heooxoaumo s kaxaoro K-ro maccruba
IPOCTPAHCTBEHHBIX CIEKTPAIbHBIX cocTaBisttommx U, ( jQp) OIIPEIEINTh 3HAYECHUA YaCTOT Q; )

KOTOPBIM COOTBCTCTBYCT 3KCTpCMaIII)HI)II71 YPOBCHb MOAYJIA KOMIIIEKCHOM AMIUIATYABI, U

BBIJICJIUTh MOJIMACCUBBI CIIEKTPATIbHBIX COCTaBJBIIOI_LII/IX{UZ(jQp)}ih , rae pl, p.h — HOMeEpa
p.

p=p.l,

HIDKHEH H BerHeﬁ YaCTOT BBIACICHHBIX TMOJAMACCUBOB COOTBCTCTBCHHO, COACPIKAIIUX
COCTaBJIAIOIIYIO C BKCTpeMaHLHOI‘;I YacTOTOM Q; . IlogMaccuBbl CIICKTPAJIbHBIX COCTABJIAIOIIUX
(I)OpMI/IpyIOTCSI B PE3YyJIbTAaTC TMCPCKPLITHA CMCKHBIX JICIICCTKOB MHOTI OHCHCCTKOBOI‘;II[H.

[Tony4yeHnHbIe HO}IMaCCI/IBBI{UZ(jQp)} pasnensor Ha paelctBuTensHylo U(Q,z) wu

p=p.l,p.h
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MHIMYIO U (Q ,Z) COCTaBISIOMME COOTBETCTBYIOIIEIO MPOCTPAHCTBEHHOIO AHAIUTHYECKOrO

rapMoHudeckoro curuana S, (jQ ,z) [4]:

S.(iQ,,2)=U(Q,,2)+ jU(Q,,2), (10)
p2
rae U(Q,.2)= ) A(Q,)-cos(Q, - 2+¢p(Q,));

p=pl
p2

U(Q, 2)= Y AQ,)-sin(Q, z+p(Q,));

p=pl
AQ,),p(Q)) — avMmuTyaHbli ¥ (a3OBbId  CHEKTPbl  NPOCTPAHCTBEHHOTO

AQHAIUTUYECKOTO CUTHAJIa COOTBETCTBEHHO.
3areM ONPENENSIOT MU3MEPCHHYIO PAsHUILYy apryMeHTOBAw,(Q ,Z), 3HaYCHUE KOTOPOii

NEKAT B mpenenax [—z;z|pao u mopymuS,(Q,,Z) KOMIUIEKCHBIX — COCTaBJISIOMIMX
aHaTMTHYecKoro curHama  S,(jQ,,z), KOTOpbE COOTBETCTBYIOT —IPOCTPAHCTBEHHOMY
PACIIONIOKEHHIO IBYX aHTEHHBIX 3JIEMEHTOB C HOMEpaMu Z, U Z, B mpexaenax AP [4]:

AWB(Q’)’ Z) = WB(Qp’ 22)_1//B(Qp’ Zl)

5.(Q,.2) =U%(Q, 2)+U*(Q,,2,) , (11)

SA(Qp,zz)=\/U2(Qp,zz)+L]2(Qp,zz)

e v,(Q,,2,) = arctg [U(QP,ZZ)IU(Qp,zz)];

w,(Q,,2,)=arctg [U(Qp,zl)/U(Qp,zl].

[Tonnast pasHuua apryMEHTOB NPOCTPAHCTBEHHOIO aHAIUTHYECKOro curuanaS,(jQ ,z),
3HAQYEHHUE KOTOPOM MOXKET ObITh OonblIe 27 pad, ONPEAEHIETCS €ro 4YacToTon()y |
IIPOCTPAHCTBEHHBIM PACIOJI0KEHHUEM 2JIEMEHTOB AP ¢ HOMepamu Z, U Z, COIVIACHO YPABHEHHUIO:

Ay, (Q,,2) = (2,-2,)-Q,. (12)

[Tonnyro pasHuily aprymeHToBAw ,(Q ,Z) MOXKHO NPEACTABUTH KaK CyMMY IIENOH
Aw,, (Q,,2) uocratounonnt Ay, (Q ,z) dacru:

Ay, (Q,,2)=Ap, (Q,,2) +Ay,(Q,,2), (13)

e Al//W(Qp,Z)Zﬂ-,u, u=12,... — LeI0e Yucio;

Ay, (Q,,2)<7m.

N3mepeHHble 3HAaYeHHs apryMeHTOB Awg(Q,z) u Ayy(Q,,Z,) KOMIUIEKCHBIX
COCTaBJIAIOIIMX AHAJIUTAYECKOro curHama S,(jQ,,z), a Takke 3HAYECHHE HX PasHOCTH
Ayy(Q,,2) nexar Toiabko B mpexenax {—z;zjpamman [11]. Tlostomy u3sMepeHHOE
3HaueHHE Ay (€2 ,Z)  pasHOCTH apryMEHTOB KOMIUIEKCHOTO —aHAIMTHYECKOTO — CHIHAA
S,(JQ,,2) paBHa ocTaToYHON YacTu Ay, (Q,2):

Ayy(Q,,2) = Ay, (Q,,2), (14)

3HaueHue LENoH YacTu Ay, (Q;) Pa3HOCTH apTyMEHTOB KOMILIEKCHOTO aHAJTUTHYECKOTO

curHana S,(JQ,,z) 1enecooOpasHO ONpPENeNaTh € YYETOM JKCTPEMAILHON YacTOThHI Q’;
COTJIACHO YPaBHEHHUIO:
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Ay (©,,2) =[(z,~2)- 2,1, (15)
e [¢], — omepartus onpenesneHus nenoi YacTH, KpaTHas 77 PajMaH.
B pesysbTare mOJIHYI0 pa3HOCTh apryMEHTOB Ay, (Q ,Z) KOMIUIEKCHOTO aHATUTHYECKOTO
curHana S,(jQ ,z) onpenensior ¢ yuerom ypasuenui (10) — (12) cornacuo ypasuenuro (13).

Takum o00pa3om, ompenensercs MPOCTPAHCTBEHHAss YacTOTa B3aWMMHOIO CIIEKTpa
OPUHSTHIX peaau3auuii. 3HaueHus MPOCTPAHCTBEHHOM YacTOTHl HEMOCPEICTBEHHO OMpeiesseT
3HAUEHUE OLIEHKU OTHOCUTEIILHOM 3aIePKKH PUHSATHIX pPeaTnu3aliii.

[IpoBeneHsl wHcciaenoOBaHUS TOYHOCTH OLIGHKH 3a7€pKKA M TeJeHra ¢ IOMOIIbIO
pa3paboTaHHOW MporpaMMHON Mojienu B cpeae MathCad st ciaeayrommux HadyaabHbIX YCIOBHI:
TUN TIOJIE3HOIO CHUTHaja — HEOPEPbIBHBI € JIMHEMHONW YacTOTHOM  MOIYJISIUECH:

S(t) = A-sin(m0t+bt2); mupuHa cnekrpa curHana Afg =1M7y ; paGouast gacToTa CUrHaia
f, =500M[y ; mumpuHAa NOJOCH MNpOIycKaHus paauonpuémuuka AFg =10MI'w; dacToTa
muckperusauun  fy =20MI'nw; Bpemst mpomecca ananusa T, =0,8Mc; 3HaYeHUM aHTEHHOMN

6a3p1d = 2500 ; otHOwIeHHe curHai-ym S/ N =1005 .
[Tomyuena 3aBUCHMOCThCpenHero Kaaparuueckoro otkinoHeHus (CKO) oqy oueHku

nesneHra ot HanpasieHus Ha UPU @ npencraBieHo Ha pucyHke 2.

Ananu3 rpaduKa Ha PHCYHKE 2 TOKa3bIBaeT, YTO IMPEIUIOKEHHBIH MeToa oOecreuynBaeT
epdexkTuBHYIO OlLeHKY HampaBieHus ¢ Ha VMPU B mumpokoM auana3oHe €ro 3HAYCHHUHU.
Bemnuuna CKO o6 oueHku meneHra 3aBUCHUT OT 3Ha4deHus HanpasieHus 6 Ha UPU, u asnsercs

MaKCHMMaJIbHOH B OKpecTHOcTH 3HadeHus 6 =0". IIpu stom, CKO oy ouecHKM meneHra

WU3MEHSETCS 3HAYUTEIIHHO [0,02;0,14]° npu Hanpasieann 6 € (0-50)°, ¥ NPaKTHYECKH HE

U3MeHseTcs npu OonpmKx yriaax. Takum oOpa3om, Teopus coBrnaja ¢ npakTukoi, Tak kak CKO
HAIpaBJICHUS M3MEHSIETCS 110 CAMMETPUYHOMY pacrpeneneHuo 1/sin .

T T T
0lr -
HB -
£ chol
005 .
0 | | |
0 50 100 150
&
grad

Pucynoxk 2. — Cemeiicro 3aBucumocreii CKO 0 oueHku nejenra

ot nanpasienusi 0 na UPH

[Tonydena Takxke 3aBUCMMOCTb CPEIHEKBAPATUYHOMN MOrPEIIHOCTH OLIEHKHU 3aJI€PKKU G

OT 3HAYCHU HAlIPpABJICHUA 0 na I/IPI/I,HpeIICTaBJ'ICHHa}I Ha PUCYHKC 3.
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Pl/l(‘,yHOK 3. — 3aBucuMoOCTD cpenHeRBanpaanﬂoﬁ MOrpemrHOCTAH U3MEPECHUS 3aEPKKHA GT oT

3Ha4YeHusi Hanpasjenus ¢ na UPU

Anamn3 rpaduka Ha puc. 3 mnokassiBaeT, uro CKO O, oOIeHKH 3aJepKKu
[0,4;7,1] HC IPAKTUYECKA HE 3aBUCUT OT HANpPaBJIECHUS B IIMPOKOM JHANA30HE €ro 3HAYCHHI,

M3MEHSETCS. MOHOTOHHO U He3HAaunTeNIbHO B npenenax [0,4;7,1]ne.

Jns moBBIIIIEHUST TOYHOCTH ormpeaesieHust HampaBienusd wna HWPU uenecoobpazno
MNPUMCHUTL JBC€ B3aWMHO IMCPICHAUKYIAPHBIC IIapbl AHTCHH C pa60qHMH CCKTOpaMu

6 € (45-90)°, 4TO CYIIECTBEHHO YMECHBIIUT MOTPEITHOCTh €r0 OICHUBAHUSI.

B uenom pe3ynabTaThl  MOAEIMPOBAHUSA XOPOIIO COMJIACYHOTCS C  pe3yjbTaTaMu
TEOPETHYECKOT0  aHaliu3a HW  MOATBEPKAAIOT  3(P(GEKTUBHOCTH MO  COOTHOUIECHHUIO
TOYHOCTH/OBICTPOICUCTBUE  TPEIOKEHHOTO  IU(GPOBOTO  CHEKTPAIbHO-KOPPENAIIUOHHOTO
METO/1a OLEHKH 3aJCPKKU CITYYAHBIX paIMOU3IYYEHUN U HAITPABJICHHUS HA UX

BeiBoawl: [IpoBeneHo wccienoBaHue IPUHLMIIOB M TOYHOCTHBIX XapaKTEPUCTUK
M(PPOBOTO  CHEKTPATHLHO-KOPPEISIITUOHHOTO METOAa OMNpEACNICHUs] 3aJepKKU CUTHAIA U
HANpaBlIEHUSI HAa WCTOYHHK PAJAUOU3IYUYEHHS Ui YCJIOBHM OOJBIION aHTEHHOW Oas3bl
[IpenyioxkeHHBI MeTON OOECIeYrBAET COYETAHMUS] BBICOKOM TOYHOCTH U CYHIECTBEHHBIN
BBIMTPBIII MO OBICTPOJCHCTBUIO MO CPABHEHUIO C W3BECTHBIMU KOPPETSIIUOHHBIMU METOJIaMHU.
Ero o0coOeHHOCTBIO SBIISIETCS HMCIOJIb30BAHWE  CIEKTPAJIBHOTO TMpeoOpa3oBaHUs  HaJ
MpeBapUTEeNbHO (POPMUPYEMBIM B3aUMHBIM CIIEKTPOM.

[IpensioxkeH OBICTPOAEHCTBYIONINN CHEKTPATBLHO-KOPPEISAIIMOHHBIA METO/ OIpeeNeHUs
3aJIEPKEK  PAJAUOCUTHAIIOB PA3HOCTHO-AAIBHOMEPHBIX CUCTEM W BBIIOJHEH aHalu3 €ro
ObIcTpOIeCTBUS U TOYHOCTHU. [ToKa3zaHo, UTO MPeMTOKEHHBIM METOJT 00ECTICUNBAET TOBBIIICHUE
OBICTpOACCTBHS OOJIBIIE YeM Ha MOPSIIOK.

[TonydyenHsle  pe3yabTaThl  MOKHO  HMCIOJB30BaTh  JUISl  peaM3allMd  CUCTEM
PaIMOMOHHUTOPUHTA, PATUOHABUTALIUN, PAJAUONICKTPOHHONH OOpPHOBI, (YHKIIMOHUPYIOUIUX B
YCIOBHUSX MOMEX.

JlaHHbBIE MCCIETOBAHUS SBISETCS MPOJOIKEHHEM padOThI MO pa3paboTKe OeCrOMCKOBBIX
CIIEKTPATLHBIX METOJIOB KOPPEAIINOHHO-HHTEP(PEPOMETPHUIECKOTO TIEJICHT OBAHHUS.

B nanpHeiimeM HE0OXOIUMO BBIMIOJHUTH OIEHKY TOYHOCTH IH(PPOBOTO CHEKTPAIBHO-
KOPPEJAIIMOHHOTO  OBICTPOJICUCTBYIOIIETO  METOJa  HM3MEpPEHUs  3aJiepKeK  Ipuema
PaAMOCUTHAJIOB U MEJICHTOBAHUSL.
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MPHTH 78.25.33

I'.H. BAMCEUTOB!, AlY. KAHTJIECOB?, M.B. IPOCKYPA?,
T.H. KAM3EP!, M.M. KAJIMITAHOB?

TOO «R&D yenmp «Kazaxcman unoscunupuney, 2. Hyp-Cynman, Pecnybnuxa Kazaxcman
2asnoe komanodosanue Hayuonanvroii 26apouu Pecny6auxu Kazaxcman,
2. Hyp-Cynman, Pecnybauxa Kazaxcman
3 Boenno-unoicenepuuiii uncmumym paouos1ekmpoHUuKi U Ces3u,
2. Anmamul, Pecnyonuxa Kazaxcman

OCHOBHBIE BUJIbI U CTAHIAPTBI CUCTEM PAINOCBA3U, IPUMEHSAEMBIE
BIOCYJAPCTBEHHbBIX CTPYKTYPAX, CUJIOBBIX BEJOMCTBAX U IPYI'UX
CIIEOUAJIBHBIX OPI'TAHAX

AHHOTanmusi. B crarbe pacCMOTpEHBI OCHOBHBIE CTaHAAPTHI MHUQPPOBBIX CHUCTEM
PagroCBsI3H, MMPUMEHSIEMbIE B TOCYAAapPCTBEHHBIX CTPYKTYpax, CHJIOBBIX BEJIOMCTBAX M JAPYTUX
crienManbHbIX opraHax PecnyOmukum Kazaxcran. IIpoBeneH aHainM3 TEXHOJOTHH YacTOTHOTO
pasaenenuss ka"Hama (FDMA) u Bpemennoro pazaenenus kanaina (TDMA). Ha ocHoBanmm
CpaBHEHHS C/CJIaH BBIBOJI O I1E€JIECO00PA3HOCTH HUCIIOIB30BaHMs CPEACTB PAAMOCBI3H CTaHAapTa
DMR (B ocHOBe KOTOpPOro JEKHT TexHomoruss TDMA) s MOCTpOCHHS HAIMOHAIBHOM
CHCTEMBI BOCHHOM paauocBs3u B Pecriyonuke KazaxcraH.

Jlannas HaydHas cTaThsd ONYyOJMKOBaHa B  paMKax  BBINOJHCHUS  Hay4dHO-
ucciaenoBarenbekoir padbotel I'C Ne 012022PK001acn «Pa3paboTka TEXHUYECKOTO 3aJaHus Ha
OKP Ha cozmanne paguoCTaHINU C JIOTUCTHYECKHM CTEKOM HU(POBHIX y3komnoiocHex (DMR,
APCO-25) 1 mmpokoImoiaocHeix curaaios (4G, 5G)».

KuroueBnblie cioBa: peueBoe kogupoBanue, FDMA, TDMA, crangapr DMR, crannapt
APCO-25.

Tyiinaeme. Makanana Kazakctan PecmyOnukachlHBIH MEMJIEKETTIK KYPBUIBIMIAPbIH/A,
KYII BEIOMCTBOJIApbIH/AA *oHe Oacka Ja apHayjbl OpraHAapbhlH Ja KOJJAHbUIATHIH Palo
OailaHBICTBIH IUQPIBIK KYHENIepiHIH Heri3ri CTaHaapTTapbl KapacThIPbUIFaH. ApHaHbBI
xulmikTik Oeny (FDMA) xone apHanbl yakpiTiia Oeny (TDMA) TexHonorusuiapbiHa Tanjaay
xkyprizinai. CansicTeipy Herizinae Kaszakctan PecmyOmmkaceiHga ockepu paauo OaimaHBICTHIH
WITTHIK kyHeciH Kypy ymiH DMR crangaptel (onbiH HeriziHae TDMA TeXHOIOTHUSCH KaThIp)
panuo GalaHbIC KypaiJaapblH NaiganaHyIbIH OPBIHABUIBIFBI TYpallbl KOPBITHIH/BI )Kacaibl.

byn reueiMu mMakana «udpasr tap xonakrel (DMR, APCO-25) xoHe KeH XKOJaKThl
(4G, 5G) curHanaapIbIH JIOTUCTUKAIBIK CTeT1 0ap pamuocTtaHIumsHbl Kypyra TKXK TexHMKambIK
tarceipmacein  A3ipiey» ['C Ne 012022PKO01kOrmy FBUIBIMH-3€PTTE€Y KYMBICHIH OpBIHIAY
nIeHOepiH/Ie KapusIaH bl.

Tyiiin ce3gep: ceitneyni koaray, FDMA, TDMA, DMR crangapter, APCO-25
CTaH/apTHI.

Annotation. The article discusses the basic standards of digital radio communication
systems used in government agencies, law enforcement agencies and other special bodies of the
Republic of Kazakhstan. The analysis of the technologies of frequency channel separation
(FDMA) and time channel separation (TDMA) is carried out. Based on the comparison, a
conclusion was made about the expediency of using the DMR standard radio communications
(which is based on TDMA technology) to build a national military radio communication system
in the Republic of Kazakhstan.
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This scientific article was published as part of the research work of GS No.
012022RK001dsp "Development of technical specifications for R&D for the creation of a radio
station with a logistics stack of digital narrowband (DMR, APCO-25) and broadband signals
(4G, 5G)".

Keywords: speech coding, FDMA, TDMA, DMR standard, APCO-25 standard.

PanuocBs3p sBiiieTCS OCHOBHBIM BHJIOM CBSI3M CO CTallMOHAPHBIMU M TOJBUKHBIMU
o0BbeKTaMu, a B psAle CIy4aeB €AMHCTBEHHBIM BUJIOM CBSI3U, 00ECIIEUMBAIOLIUM YIIpPABJICHHE
rOCYJapCTBEHHBIMH OpPraHaMH W TOJIPa3/ICJICHUSIMUA CHUJIOBBIX CTPYKTYp, BEAOMCTB U APYIHX
cnenuanbHbix opraHoB PecnyOnuku Kazaxcran npu o0ocTpeHUH onepaTUBHOM OOCTAHOBKH HIIU
JIMKBUJIALIMY TTOCJIECICTBUIN UYPE3BbIYAMHBIX CUTYaALIUH.

B HacTOsiiiee Bpemsi BOGHHBIMH U CIICIUAIIBHBIMU BEIOMCTBAMU CTPAHbI UCIOJIB3YIOTCS
Pa3HOTHITHBIE CPEICTBA PAIMOCBSI3H, peaTn30BaHHBIC HA Pa3IMUHBIX MPOoTOKOiax cBsizu (IDAS,
DMR, TETRA, APCO-25), muama3OHax 4acTOT, MPOM3BEICHHBIC DPAa3HBIMH HHOCTPAHHBIMH
npennpustusimu.  Cucrema YKB  pagmocBszu  crangapra  APCO-25  wucnonb3yercs
cnenuanbHbIMM  opranamu  PecnyOnmmku  Kaszaxcran (KHB, Cro). Cranpapt
TETRAnpumensiercss B cuctemax pamuocesizu MBJI. LludpoBbie cucTeMBbl TPaHKHHTOBOW
pamguocBsizu  ctangapta DMR  pa3BEpHyThl B HHTEpecax OpraHoB BHYTPEHHUX el
JIenapTaMEHTOB MOJUIMK B peruoHax PecnyOnmku, co3gaHa TPaHKUHTOBAsI paliOCETh JAHHOTO
CTaHaapTa B CTpyKTypax HamuoHanbHON TBapAuu, a Tak)Ke MAaHHBIM CTaHIApT IIHPOKO
npeacraBieH B moapasnaeneHusx MUC. Ilnmanmpyercs ucmonb3oBanue crangapra DMR B
ctpyktype Ilorpanmunoit cmyxx6e1 KHb, a Ttakke B cucreme KYUC Pecnybnuku
Kazaxcran. MuHHCTEpCTBO 000POHBI MPUMEHSIET cpeicTBa CBs3U cTeHaapra IDAS.

Takum 00pa3oM O04YEBUAHO, YTO HaHOOJbIIEE KOJTUYECTBO CPEICTB PATUOCBI3U CHIIOBBIX
noapazaenenuid  PecnyOnuku  Kazaxcran wucnonb3yer mnpotokonsiDMR,  APCO-25. s
onpezeNieHus Kakod M3 HUX MOXKET ObITh B3AT 32 OCHOBY IIPH IMOCTPOSHUHM HAIMOHAIBHOM
CHUCTEMBbl BOCHHOM CBsI3M, pa3depeM JaHHbIE CTAHAAPTHI MO KPUTEPUIO HCIOJIb30BAHUS
TEXHOJIOTHI MaKeTHOH Mepeaayu CUTHAIOB.

1. Cranpapt APCO-25

Crangaptr APCO-25 mpeacraBnsier coboit  Habop  CTaHIApPTOB, COBMECTHO
pa3paboTaHHBIX ACCOIMAIMCH CPEJICTB CBA3M M OOIIECTBeHHOM Oe3omacHocTH (Association Of
Public ~Safety = Communications  Officials International, ~APCO), HauuonanbHoi
TeICKOMMYHHKaIMOHHON accoruaruert (National Association of State Telecommunications
Directors, NASTD), ®enepanbHbiM areHTCTBOM HalMOHaNbHBIX cucTeM cBsi3u (Federal
Agenciesand the  National = Communications  System, NCS) wu  Acconuanueii
TenekoMMmyHuKanmonHo wuHayctpun (Telecommunications Industry Association, TIA)[1].
Cranamapt APCO-25 wucnonp3yeT TEXHOJIOTHI0 MHOXECTBEHHOTO JIOCTyNMa C YacTOTHBIM
pa3nenenueM (FDMA) kaHaoB, B KOTOPOM ISl KQXIOTO Pa3rOBOPHOTO KaHajia MCIOIb3yeTCs
CBOI HOMHMHAJ YacCTOTBHI.

PeueBoe konuMpoBaHuE B JAHHOM CTaHAAPTE OCYILECTBIAETCS PEUYEBBIM KOAEKOM IO
airoputmy IMBE —Improved Muli Band Excitation (auer. — yayuwennoe mynomunonochoe
6030yacoeHue). PeueBbie COOOIIEHUST TIEPENAIOTCsl aCHHXPOHHO B BHUJAE MOCIEAOBATEIHHOCTH
JIOTUYECKHUX OJOKOB JJaHHBIX HEOIPEAEIECHHOTO KOJUYECTBA, 3aKIIOUEHHBIX MEXAY MpeamOyIioi
U MapkepoM oOKoHYaHus cooOmieHus (puc.l). IlpeamOyna wucmonb3yercs Uisl HadalbHON
CHHXPOHHM3AIMU TPUEMHHKAa W TIEpelaTdyMka W BKIIOYAeT B ce0s: BEKTOP WHUIIMAINA3AIIN
OIHOTO U3 UEeThIpEX aNTOpPUTMOB MU(paluy, HISHTUPUKATOp KIoYa MIHPPOBaHUS,
UACHTU(PUKATOP MPOU3BOAUTENSI 000PYIOBAHUS, UACHTUPHUKATOP CETH.

PeueBas nuHbopMalus nepegaeTcs B Cynepkaapax, BKIOYAOMIMX MO0 J1Ba Kaapa. Kakasiit
pedeBoil Kaap B CyNepKaJpe BKIIOYAET OJMHAKOBOE KOJUYECTBO IOJE3HOM U Ciry)KeOHOi
uH(pOpMaIlMK; COJepKaHUE CIy)KeOHOW wuHopMaMu B Kaapax pasnuyHoe. [lapameTpsl
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mmdpoBaHus M HHIUBHUIYaIbHBIH HOMEp aOOHEHTa NIepeIaloTesl He TOJIBKO B IpeamOyIie, HO U B
KKIOM OJIOKE JIOTUYECKUX JaHHBIX Kak CIy>keOHas mH(popMamus yrpaBlIeHUsT KaHAIOM CBSI3U.
[lepenaya MHIWBUAYAIILHOTO HOMEpa aapecara B KaKIOM COOOIIECHUM IO3BOJISIET OBICTpee
BOCCTAaHOBUTH CBSI3b B CIIydae €€ KpPaTKOBPEMEHHOH YyTpaThl, a BO3MOXXHOCTb ONEPATHBHOTO
U3MEHECHHS KIIo4Yel mmmdpoBaHuss 0OECIeYMBACT BBICOKYIO KpPHUITO3ALIUTY IEepelIaBacMOi
uHpOpMaLnH.

< 36mc < —)
K— 825mc - 180Mc -y

Header LDU1 LDU2 LDUN Terminator
(XX X

Kagpt Kag
apt K R rr—

OKOHYAHUS
Cynepkagp — et

Pucynok 1. — CTpykTypa peueBoro coodmenus B crangapre APCO-25

Mpeambyna

Crangapt APCO-25 mnpenycMarpuBaeT Takke mepenady UU(POBBIX  JTaHHBIX
HEOIPEACICHHOW JUTMHBI C TIOATBEPXKICHHEM WM 0e3 moaTBepkiaeHust npuema. CTpykTypa
nepesayy JaHHBIX MOKa3aHa Ha PUCYHKE 2.

Jlanubie B nudpoBoi Gopme pa3duBaroTCs Ha (parMeHTHI JUIMHOM He Oojee 512 OaiiT,
KOJIM4YecTBO (parMeHTOB He orpanuueHo. Kaxawiii ¢parmMeHT mnpeoOpa3yercs B MAakerT,
cocrosmmii U3 0J0KOB (hMKCHpOBaHHOW JMHBL. [Ipu mepenade ¢ MOATBEPXKIACHUEM TpHUEMa B
Oyiok 3ammceiBaeTcs 16 OaiT wuHpopManuu, O€3 IMOATBEPXKICHHS MpHUeMa JJIMHA OJIoKa
cokpamaercst 10 12 6aiit. Kaxupiii 610k ToBepraeTcsi peneryaToMmy KoaupoBaHuto. Kaxprit
MakeT MpeABapsEeTCsl 3aroJIOBKOM, MOCIEAHMN OJIOK B MaKeTe MMEET CIELHUANbHYIO CTPYKTYPY.
[Ipn mepemade MAHHBIX C TMOATBEPXKJICHUEM IIpHEMa KaXKIbl OTACIbHBIM OJOK B TaKeTe
COJICP’KUT HOMEp 0JIOKa JaHHBIX, KOJI KOHTPOJIS YeTHOCTU U KOJUPOBaHHbIC JaHHBIE. [IpuHSTHII
MakeT JCKOJAUPYETCS W TMPOBEPSETCSs Ha JOCTOBEPHOCTh TNpUHATOW wHGOpMarmu. [Ipu
oOHapyxeHuH omuOku B mpueme popmupyercs 3anpoc ARQ Ha aBTOMaTHYECKYIO MOBTOPHYIO
nepegaqy. 3ampoc MOXET COJIEP’KaTh TOJIBKO MpeamOyiry, KOTopas COMEPIKHT KOJBI OITHOKU
MPUHITOTO TAaKeTa: Bce OJOKM MPUHATH HEMPaBWIBHO, HEJAOMYCTUMBIM ¢opMmaT, HapylieHa
MOCIe0BAaTENbHOCTh (pparMeHToB U T.N. OTmnpaBUTENb IMaKeTa, OOHAPYXUB TpeOOBaHUE Ha
MOBTOPHYIO Tepeaady, BHOBb OTIPABIsET TpeOyeMblil MakeT B Mpeienax TeKYIIero cCooomeHus,
CHA0MB €ro CITY>KeOHOUM MOMETKOM «ITOBTOPHBIN» [2].

< Lind poBoe coob L eHre onpeaeneHHomn AnnHHb _—

K—— no512 Ganr —

PparmeHT 1 YY) PparmeHt M

3aronoBok Briok 1 ' YY Y] Briok N

K— Maxer —

Pucynok 2. — CTpyKkTypa nakeTHoro coodmenus B cranapre APCO-25

2. Cranaapt DMR.
Cranmapr DMR (Digital Mobile Radio) — oTkpeiTeiii 1HdpOBON  CcTaHAAPT,
paspabortansbiii EBponelickum nnctutryrom tenekommyHukanuii (ETSI). DMR opuentupoBan
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Ha Tpo(decCHOHATBHBIE CHCTEMBl PAJIMOCBSA3U, C BO3MOXKHOCTBIO TEpPEX0Ja OT aHAJIOTOBBIX
cucteM K 1U(pOBBIM, obecreyrBas MOBBIIICHHOE KAueCTBO pEYH, JIYYIIYIO 3alluTy OT
MPOCITYIIUBAHUS, NYIUICKCHBIH pEXUM pabOThl B PEKHMME BPEMEHHOTO pa3ClICHHs] KaHAJOB,
MIPOCTOE MOCTPOCHHUE CETH B PEKUME JIByX4aCTOTHOTO cumiuiekca [3]. PeueBoe komupoBaHue B
craggapre DMR ocyiiecTBisieTcss pedeBsIM KogekoMm 1o anroputmy AMBE+2 — Advanced
Multi Band Excitation (awen. — pacwupennoe myavmunonocroe 6036yscoenue). B ocHoBe
cragmapra DMR gnexar wmexanusmel TDMA (Time Division Multiple Access) -
MHOTOCTAHIIMOHHBIN JIOCTYIl ¢ BPEMEHHBIM pa3JeJICHUEM KaHAJIOB, YTO IMO3BOJISIET Pa3MECTHTh
JIBa BPEMEHHBIX MHTEpBaJIa (HE3aBUCUMBIX JIOTUUECKHX KaHalla) Ha OJIHOM YaCTOTHOM HECYIIEH C
ceTkoi yacTtot 12,5 k['11 ¥ OMyunTh KaHaN ¢ YCIOBHOM mupuHOM 6,25 kI'm. (puc.3).

-—— Cnot2
Cnot 1

Cnot 2

Crnot 1

YactoTa
12,5 klNy

Pucynok 3. — JIByxcioroBblii nporokoi TDMA 12,5 kI'uy

Tun Moxymnsiiuu — 4eThIpeXypoBHEBast yacToTHass MaHUIy s (4FSK).

JIMUTEeNbHOCTh BPEMEHHOIO0 HMHTEpPBaJIa, OPraHU3YyIOIIETO OJHWH JIOTMYECKUN KaHall,
coctapisieT 30 mc. I3 HuX 27,5 MC OTBEJIEHBI 11O/ TIOJIE3HYIO HArpy3Ky, cocTaBjstomyto 216 out
U 48 cUTHAIBHBIX OUT. 216 OUT MOJIE3HOHN HATPY3KH MO3BOJISIET MepeaaBarh 60 MC CkaToi peuwu.
3alIUTHBIA MEXKUHTEpPBaJIbHBIN pa3Hoc - 2,5 Mc. KananbHas ckopocTh nepenayu JaHHBIX
coctaBuT okoyio 2 Kout/c. CTpykTypa TaiiMm cjoTa paJno4acTOTHOIO KaHayla Ipe/CcTaBicHa Ha
pucynke 4.C 1eiplo MpeIoTBpalleHUus] MEKCIOTOBON MHTep(dEepeHIINH B KaXKAbIH HOpMaIbHBIN
MakeT 3aJI0’KEH JIOMYCK B 1 MC Il KOMIIEHCAIIMM BPEMEHH PACTIPOCTPAHEHHS] CUTHATA MEXIY
panguocTaHIMsIMH. Takas BeTMYMHA KOMIIEHCHUPYEMOW 3aJIep>KKH TEOPETUYECKH OOecreurnBaeT
CBS3b Ha paccTossHuU 10 150 KM, YTO BIIOJIHE JOCTAaTOYHO TPH JFO0OH BBICOTE MOIBEMA
aHTeHHbI. [IpakTHyecku HeCTaOMIBLHOCTh BPEMEHHOW CHHXPOHHU3ALMKM M HECYIIeH YacTOTHI
YMEHBIIAIOT YKAa3aHHYIO BEJIMYMHY TOYTH B JIBA pa3a U JUIMTEIBHOCTH OJIHOIO BPEMEHHOTO
cnorta 30 Mc, mmMTenbHOCTH ¢peiima 60 McC, CIOTHI pa3[eNeHbl BPEMEHHBIM 3aIIUTHHIM
uHTepBasioM. [lepenaya mo HUCXOASAIIEMY KaHAlTy OT 0a30BOM CTaHIMU K MOOWJIBHOM BEIETCS
HENPEPBIBHO JIaXKe B OTCYTCTBUE MOJIb30BaTENbCKOM MHPOpMAIuH. JITUTENBHOCTh OAHOTO TaliM
ciora 30 mc. U3 Hux 2,5 Mc jymmtcs nepexinrodeHue. JnuHa nakera 264 6uta, u3 Hux 216 Out
uHpopmaniun u 48 OuT wuHGOpPMALMKM O CUTHAJIWMHTE WM CHHXpOHM3auuu. ba3oBas
pamuoCTaHIUsl  Tepenaer  CiaykeOHyro  uHpOpManuio BHYTPH  TakeTa  (Hampumep,
CUHXPOHHU3UPYIOIIYIO MOCIEA0BATEIHHOCTh) U HU3KOCKOPOCTHYIO CHUTHAIBHYIO WH(OPMAIIUIO B
3alIUTHBIX MHTEpBajaX Mexay nakeramu. [lepegada mo BocxonsieMy KaHaidy OT MOOMIbHOM
paguocTaHuu K 0a30BOM BeNETCS TOJBKO MPH HAJIMYUU TOJH30BATENBCKON HH(pOpManmu,
3aIIUTHBIC WHTEPBAIBI HMCIOJB3YIOTCS JUIsl BBIXOJ@ YCHJIMTENS MOIIHOCTH MOOWIBHON
pPaIMOCTaHIIMM HAa HOMHUHAJIHHYIO MOIHOCTh. [[akeThl B HUCXOMSIIEM U BOCXOJAIIEM KaHajax
CABUHYTBHI OTHOCHUTEIHHO ApYr npyra Ha 30 Mc (IIMTEIBHOCTh OJTHOTO TaKeTa) ¢ TeM, YTOObI
obOecreunTh OINEpaTHBHOE pearupoBaHUE Ha TMpUHATYIO uHpopManuto. Ilepegaua peun
MPOU3BOAUTCS B 6 TOCIEIOBATENBHBIX cymnepdpeiiMax, mepeaada MaHHBIX HE HCIOIb3YyeT
cynepdpeiiMoByto CTpyKTypy. [laket pazmeraercs BO BpeMEHHOM CIIOTe JUIUTEIbHOCTHIO 30 Mc,
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3alllUTHBIE MHTEpPBaJbl MO KpasMm mnakera coctaBmsioT 1,25 mc. Ilpu mnepemaue peun
UCTIOJIB3YEeTCS T0JIb30BaTeNbCKass WMHQPOpPMaLus M3 JIOTMYECKOro KaHaia Tpaduka, KOTopas
dbopmupyercs BokogepoMAMBE+2[4].

orS 264 6uT T R

108 Gur o | 38 BT 108 6T

ot

A
h
A
A

CrHXp.

MonesHaa Harpyska mnm MonesHaa Harpyska
Cumanm

HIr
11 ,25mC Smac 11 25mc

o F.
-

27 5mc
30mc

A A

-l
- -

Pucynok 4. — CTpykrypa TaiiM-cJI0Ta pAIH0YacTOTHOr0 KaHaua crangaprta DMR

OueBHIHO, 4YTO OCHOBHOE paznuuue B mporokonmax DMR u APCO-25 — »s10
rcrojb3oBanne pasHelx TexHojoruii — FDMA uTDMA. Otcioma u pa3nmuumsi B METOIUKE
KOJMPOBAHUsl PEYEBOI0 CUTHAJa U NMAKETHOW Mepenadye JaHHBIX, XOTS Ha COBPEMEHHOM 3Tale
Pa3BUTHS CPEJCTB PAIUOCBA3U, MUPOBBIC MMPOU3BOIUTEH UCIIONB3YIOT B CBOCH MPOAYKIIMH 00€
TEXHOJIOruH. B kadecTBe mpumepa BeICTyHaoT KoMmnanuud Motorola, Hytera.

OcHOBBIBasICh Ha TEXHUYECKUX XAPAKTEPUCTHUKAX MPOTOKOJIOB CBS3H, PYKOBOJICTBYSCH
MPUHIIUIIOM — «I[€HA-Ka4eCTBO-PE3ybTaT», Haubojee MPEeAnOYTUTEIbHBIM TSl BCEX CHIIOBBIX
BegoMcTB Pecriyonuku Kazaxcran Oyaer ucnosiab3oBanue crangapra DMR.

Brei6op cranmapra DMR o00ycioBineH Tem, YTO TEXHOJOTHS YacTOTHOTO pa3esieHUs
kanana (FDMA), npumensiemass B obOopynoBanmm crangapra APCO-25, mo cpaBHEHHIO ¢
TEXHOJIOTHEeH BpeMeHHoro pasnenenus kaHama (TDMA), wucmonb3yemoid B 000pyIdOBaHUU
crannapra DMR, TpeOyeTr ucnonab3oBaHusl OOJBIIET0 YaCTOTHOIO pecypca. DTO OCHOBHOE U
HEOoCHopuMoe NO0CTOMHCTBO cranjgapra DMR no otHomenuto k crangapry APCO-25, rne
YBEJIMUEHHE BJABOE EMKOCTH CHCTEMBI CBSI3UM 3a CUeT IpUMeHeHus TexHonoruu TDMA B
YCIOBUSAX JKECTKOM HEXBATKM YacTOT M TOCTOSIHHOTO YBEIWYEHHS KOIWYecTBa aOOHEHTOB
MPOCKTUPYEMON CETH HAIlMOHAJILHOM CHUCTeMBl BOEHHOW paauwocBsizu PK, Oynmer sBisiercs
BaXHEHIIUM KpuTeprueM 3P(HEeKTUBHOCTH TaHHOW CUCTEMBI.

CIIUCOK JIUTEPATYPbI
1 DOnekrponnsiii pecypce: https://ru.wikipedia.org/wiki/APCO_P25
2 DnextponHblii pecype: https://helpiks.org/4-94826.html
3 DnextponHsIit pecypc: https://ru.wikipedia.org/wiki/DMR
4 Boxosa O.W. Opranu3zanus paanocBsi3i B OpraHax BHYTPEHHHX el yueOHOe mocodue
| 2-e w3a. - M.: IT'CK MBI Poccun, 2018.
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KantnecoB A.Y., HauanbHuk ynpaenrenus césasu, Maucmp,

[Ipockypa WU.B., cmapwuii ogpuyep omoena opeanuzayuu u niaHupo8aHus ynpasieHusl
cesa3uU, mazucmp,

Kaiizep T.H., nauanonux omoena nayuno-mexuuveckux uccredosanuti /lenapmamenma
B0EHHO-MEXHUYECKUX NPOEKMO8,

Kanunanos M.M., npenoodasamens xageopvr PTB, mazucmp mexuuyeckux Hayx

21


https://ru.wikipedia.org/wiki/APCO_P25
https://helpiks.org/4-94826.html
https://ru.wikipedia.org/wiki/DMR

PI:xxBOUM FBLJIBIMUA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPYAbl BUNPIuC

MPHTH 49.33.29; 14.35.07
3.M. JIELIUHCKAS, K.X. TYMAHBAEBA!, A.l. MYXAMEI’KAHOBA!

1Hez<0xwwepuecz<oe aKyuoHepHoe ooulecmeo
«Anmamunckuil ynueepcumem sHepeemuxu u césazu umenu I'ymapbeka /laykeesay,
2. Anmamul, Pecnyonuxa Kazaxcman

MOJAEJIMPOBAHUE CUCTEM KAK
HEOTBEMJIEMAS COCTABJIAIOIIAA ITPOHECCA NOAT'OTOBKH
CIIEHUAJIMCTOB B OBJIACTHU TEJIEKOMMYHUKAIIMHN

AHHoTanus. B cratbe paccMOTpeHbI TPOOJIEMBI MIPENOJaBaHUs TUCIUTUIHH, CBS3aHHBIX
C HCCJIeI0BaHUEM TEJICKOMMYHUKAIIMOHHBIX CUCTEM, B TEXHUYECKOM By3e. B Hacrosiiee Bpems
OJIHUM M3 BaXHBIX HAINpPAaBICHUN Ha BCEX JTamax MOATOTOBKH (OakamaBpwar, MarucTparypa,
JTOKTOpaHTypa) Mo crnenuanbHocTu «PamumorexHuka, DJNEKTPOHMKA U TENEKOMMYHUKAITHI
SBJISICTCS] IPUMEHEHUE amnmapara MaTeMaTHYeCKOr0 ¥ KOMIBIOTEPHOTO MOJICITUPOBAHUS CUCTEM.
[TockonpKy  CHCTEMBI  TEIEKOMMYHHKAIMH  OTIUYAIOTCS  CIOKHOCTHIO  IOCTPOEHUS,
Pa3BETBJICHHOM CTPYKTYPOH M BBICOKOM CTOMMOCTBIO, UX NMPOEKTUPOBAHUE U aHAIU3 TPEOYIOT
MPOBEJCHUS TMPEIBAPUTENHLHOTO MCCIEIOBAHMS C HCIOJIB30BAaHUEM METOJIOB MOJAEITUPOBAHUS.
CoBpeMEHHBI CHEIUATUCT B 00JIACTU TEJICKOMMYHHUKALIMM JIOJDKEH YMETh CTPOHUTH
MaTeMaTUYeCKUe MOJENU CIIOXHBIX CHUCTEM TEIEKOMMYHHKAIUU, MPOBOIUTH IKCIIEPUMEHT C
MOJCIISIMH CHCTEM H  BBINOJHATH aHANM3 T[OJYYEHHBIX pe3yibTaToB. HaumbGomnbiias
3¢ (heKTUBHOCTH B Ipoliecce 00yUYeHHs JOCTUTAeTCS MPU MPOBEACHUH MPAKTUYECKUX 3aHATHI U
KOMIUIEKCa BHUPTYaJIbHBIX JTA0OPATOPHBIX PadOT, MO3BOJSIONINX OOYYAIOIIUMCS OCBOUTH BCE
3Tanbl MOJECIMPOBAHUS CUCTEM TEIIEKOMMYHUKAIIMH, BKIIIOYas TUIAHUPOBAHHUE YKCIIEPUMEHTOB C
MOJIETISIMU CHCTEM, pa3pabOTKy M UCCIEIOBAHUE MOJENIEH, pacyeT XapaKTEPUCTHK KaueCTBa UX
paboThl. B crathe moka3zaHbl 0COOCHHOCTH MPENOIaBaHusl METOJOB MOJECIUPOBAHUS Ha Pa3HbIX
YPOBHSIX TOATOTOBKHU. lIpencraBieHa MeToIMKa MPOBEACHUS BUPTYAJIbHBIX Ja0OPaTOPHBIX
pabor B cpene GPSS World, nokazana ux nHeocmopumas >(Q¢GEKTUBHOCTh MPU OCBOCHUHU
TEOPETUUECKOI0 MaTeprasa, OCOOEHHO B YCIIOBUSAX JAUCTAHIIMOHHOTO O0yUYEHHUS.

KuroueBble ciioBa: MoJenrpoBaHe, TEIEKOMMYHUKAIIMOHHBIE CUCTEMBI, BUPTYyaIbHbIC
nabopaTopHbIe padOThI, IJITAHUPOBAHUE IKCIIEPUMEHTA, TUCTAHIIMOHHOE O0YUEHHE.

Tyiingeme. Makanana texaukanslk KOO-ma TeIEeKOMMYHUKAIMSUIBIK KyHenepal
3epTTeyMEH OalIaHBICTBl TOHAEPAl OKBITY Mocenenepi KapacTelpbliraH. Kazipri yakwITTa
«PagmoTexHuka, OJEKTPOHHMKA JKOHE TEJICKOMMYHHKALWsIIAp»  MaMaHABIFBI  OOWBIHIIA
naspiayablH OapiblK Ke3eHIepinnae (OakalaBpuar, MarucTparypa, JOKTOPaHTypa) MaHBI3IbI
OarpITTapAbIH Oipl JKyHenep[l MaTeMaTUKAJIbIK KOHE KOMIBIOTEPIIK MOJENbACY armaparbiH
KoJJaHy Oonbim TaObuiafpl. TeleKoOMMyHHMKAlMs SKyHenepi KYpbUIBICTBIH KYpAETILTiriMeH,
TapMaKTaJFaH KYPhUIBIMBIMEH OHE JKOFaphl KYHBIMEH €pEKIIeIeHETIHIIKTEH, OIapabl )ko0anay
MEH Taujgay MOJENbJeY OHICTepiH KOJNJaHa OTBHIPHIN allJblH-aja 3epTTeyll KaKeT eTell.
TenekoMMyHHKaIUsl ~ callaChIHAAFBl 3aMaHayl MaMaH TeJIEKOMMYHUKAIMSHBIH — KypJeli
KYHENepiHiH MaTeMaTHKaIbIK MOJENbIAEPIH Kypa Oiyi, )Kyhenep MOAenbIepiMEeH YKCIIEPUMEHT
JKyprize OiTyl >KOHE ajblHFaH HOTWDKENIEepre Taijay kacaid Ouryl kepek. OKBITY TpOLECiHae
MPAKTHKAIBIK cabakTap MEH BUPTYaJAbl 3€pPTXAHANBIK >KYMBICTApD KEIIEHIH KYPrizy Ke3iHJe
OapblHIIa THIMAUIIKKE KOJ JKeTKi3lieni, Oyl OuIiM allylibulapra XyHlenep MoJenbaepiMeH
9KCIEPUMEHTTEPAl JKOcapiaynbl, MOJEIbIACPAl 331pJeyli KOHE 3epTTEey/l, OJIApIbIH KYMBIC
CalachlHBIH CHUTIATTAMaJlapblH eCenTeyll Koca aJfaHaa, TEeJIeKOMMYHUKAIUS JKyHelepiH
MOZIETIb/ICYNIIH OaplblK Ke3eHJAEpiH urepyre MyMKiHAIK Oepemi. Makanaga OKBITYABIH OpTYpii
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JIEHTCHIIepIHIE MOJIETBICY OIICTEPIH OKBITYIABIH epekmenikTepi kepcerinireH. GPSS World
OpPTachIHJA BHPTYAIJIbI 3EPTXAHAIBIK JKYMBICTapbl KYPri3y OMICTEMECI YCHIHBUIFAH, dcipece
KalIBIKTBIKTaH OKBITY YaFIalbIH/Ia TCOPHUSIIBIK MaTepPHAIbl UTEPY/Ie OJIAPbIH CO3CI3 THIMILTIT1
JIOJICTIICHTCH.

Tyiiin ce3nep: MozenbaCy, TEICKOMMYHUKAIMSIIBIK JKYHeIep, BUPTYaIIbl 3ePTXaHAIBIK
YKYMBIC, SKCIIEPUMEHTTEP/I1 KOCIApPIIay, KAIIBIKTBIKTaH OKBITY.

Annotation. The article deals with the problems of teaching disciplines related to the
study of telecommunication systems in a technical university. Currently, one of the important
directions at all stages of training (bachelor's, master's, doctoral studies) in the specialty "Radio
Engineering, Electronics and Telecommunications” is the use of mathematical and computer
modeling of systems. Since telecommunication systems are characterized by complexity of
construction, branched structure and high cost, their design and analysis require preliminary
research using modeling methods. A modern telecommunications specialist should be able to
build mathematical models of complex telecommunications systems, conduct an experiment with
system models and analyze the results obtained. The greatest efficiency in the learning process is
achieved by conducting practical classes and a set of virtual laboratory work that allows students
to master all stages of modeling telecommunications systems, including planning experiments
with system models, developing and researching models, calculating the characteristics of the
quality of their work. The article shows the features of teaching modeling methods at different
levels of training. The methodology of conducting virtual laboratory work in the GPSS World
environment is presented, their undeniable effectiveness in mastering theoretical material is
proved, especially in the conditions of distance learning.

Keywords: modeling, telecommunication systems, virtual laboratory work, experiment
planning, distance learning.

BBenenue

KBanudunupoBanusiii crnenuanuct B 00JacTH  PagUOTEXHHUKH, OJJIEKTPOHHKU U
TETIEKOMMYHUKAIMH JTOJDKEH 00Ja7aTh HEOOXOAUMBIMH 3HAHUSMHU W YMEHUSIMH B 00JIacTH
MOJEIIUPOBaHUsA cHUCTEeM. lIpUMeHEHHEe COBPEMEHHBIX TEXHOJOTHM B TEIEKOMMYHHKALUIX
NPUBOAUT K HEOOXOJUMOCTH HCIOJIb30BAHUSI PA3THYHBIX METOJOB MaTeMaTHYECKOTO
MOJICJIMPOBAHUS TPU NPOEKTUPOBAHMHM WU HCCIEAOBAHUU TEICKOMMYHUKAIIMOHHBIX CHUCTEM U
ceTen.

B cBsi3u ¢ 3TUM B BBICIIUX y4EOHBIX 3aBEJCHHX, BEAYIUX MOJATOTOBKY CHEIIHATUCTOB B
obnactu «PamTuoTeXHHUKH, AEKTPOHUKU U TEIEKOMMYHUKAIIUNY, yeNseTcs 00IbII0e BHUMAHUE
WU3YYEHUIO METOJOB MOJEIUPOBAHUS CHUCTEM TEIEKOMMYHHUKAIIMM Ha pa3HbIX YPOBHAX
MOATOTOBKH CITEIIUATIUCTOB.

Meroanka npenofgaBaHus METOJIOB MOJEIUPOBAHUS BXOAUT B KPYr MHTEPECOB MHOTHX
uccieaoBarenei. Psg uMeromuxcs uccieoBaHui OPUEHTUPOBAH Ha MOJATOTOBKY CIICIIMAIMCTOB
KOHKPETHBIX OTpaciedl 3KkoHoMHKH. Tak, B pabore Kunmunosoit B.B., Kpunenkoro E.O.,
Kysnemosoit E.B. [1] paccmarpuBaroTcss BOMPOCHI  MPENOJaBaHUs  MMHUTAI[HOHHOTO
MOJICJIMPOBAHUSl CTyIEHTaM a’pokocMuyeckoil oTtpaciu. B cratee ['yceBoii E.H, Edumonoii
N.YO., Bapdonomeesoit T.H. [2] mnpencraBinena weroauka (HOpMHpPOBAHUS HABBIKOB
MOJICIUPOBAHUSA Yy CTYAEHTOB, oBiajaeBaromux IT-rexnonorusiMu. OCHOBHBIE 3aJaudl U
METO/IMKa TPETOJaBaHUsI WMHUTAIIMOHHOTO MOJEJMPOBAHUSI IO HAIPaBJICHUSM TOATOTOBKH B
00J1acTH SKOHOMHUKH M YIIPaBJICHUs pacCMOTpeHbI B pabore JIbrukuuoit H.H. [3].

B otnensHyr0 rpyminy MOKHO BBIIETUTH PA0OTHI, B KOTOPBIX PACCMATPHUBAIOTCS BOTIPOCHI
W3YYEHUS METOJO0B MOJCIHMPOBAHUS HA KOHKPETHBIX dTamax OOYYeHHUs: B IIKOJE, KOJIIEIKE,
BVY3e, acnupantype. Hanpumep, B uccnegoBanuun CokosoBckoro A. [4] ¢ MCHOJIb30BaHUEM
METAaaHAUTHYECKNX METOJOB H3ydanach J(G()EKTUBHOCTh MNPUMEHEHUS MaTEeMaTHUECKUX
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METOJIOB MOJIETTUPOBAHUS MPU MPUOOPETEHUH MaTEeMaTUYECKUX 3HAHUN CTYACHTaMU KOJIJIeIKa.
B pabore Kosna 3. m Openmreitna JI. [5] H3JI0KEH MOAXOJM K HU3YYCHHUIO TOHSITHH
MOJICIUPOBAHUS B cpeaHelt mkosie. XaouoymwmnaeiM P.I'., Makaposoit U.B., bensersim A.U.,
byiioiom II.A. paccMOTpeHBI BONpPOCHI OCBOECHMSI CPEICTB MOJEIUPOBAHUSA B CHCTEME
OakanaBpuarta [6].

W3BecTHBI TakXe MCCIEAOBAHMS, HAINPABICHHbIE Ha M3yYEHUE KOHKPETHOI'O
MHCTPYMEHTAa HJIM METO/la MOJENUPOBAaHHUA, KOTOpble MO3BOJISIOT pelIaTh JajeKko He Bce
npo6eMbl B chepe TeeKoMMyHUKaIuii [7-11].

CymecTByroniyie METOAUKH UMEIOT JOCTaTOYHO Y3KYIO HalPaBJIEHHOCTh HA KOHKPETHOE
CPEICTBO, METOJ, OOBEKT MOJEIUPOBAHUS, STAll MOATOTOBKHU CHEIHAIMCTOB U HE YUYHUTHIBAIOT
0COOEHHOCTH TEJIEKOMMYHUKAILIMOHHOM OTPAaCIIH.

Lenb nanHO# pabOTHI COCTOUT B TOM, YTOOBI IPUMEHUTH CUCTEMHBIN MOJIXO]] K IPOLECCY
U3YYEHUS METOJI0OB MOJEIMPOBAHMS NPHU IMOATOTOBKE CIELUATMCTA TEIEKOMMYHHKAIMOHHOMN
orpaciu. CtaBuiach 3ajadya pa3pabOTKH U pean3aliil MPOrpaMMbl HEMPEPHIBHOIO O0y4YeHUs
METO/1aM MOETUPOBAHMS CUCTEM Ha Pa3HbIX 3Tanax MOATrOTOBKU (0akanaBpHar, MarucTparypa
U JIOKTOPaHTYypa), HAMIPABJICHHON Ha MOCIJIEJOBATEIbHOE OCBOCHHE O0YUYAIOIIMMUCS PA3IUYHBIX
METOJIOB U CPEJICTB MOJIEIIMPOBAHNUS, HEOOXOAUMBIX B UX NPO(ECCUOHATILHON JEATEIbHOCTH.

Oco0yi0  aKkTyaJIbHOCTh  MpHOOpeTaeT  HEOOXOJUMOCTh  OCBOCHHS ~ METOJIOB
KOMITHIOTEPHOTO MOJICIIMPOBAHMS TP BHEAPCHUU IHCTAaHIMOHHOTO oOpaszoBanus (JI0) kax
nporecca 00y4eHus ¢ IPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHH.

Marepuaabl U MeTOABI

B Hacrosimiee BpeMs MOAENUPOBAHHUE CTAHOBHUTCS HE TOJNBKO 3(PPEKTUBHBIM METOAOM
HAyYHBIX MCCIICIOBAHUN CJIIOXKHBIX 0OBEKTOB, HO M MOIIHBIM MHCTPYMEHTOM KOHCTPYHUPOBAHUS
U TPOCKTHUPOBAHUS CIOXKHBIX cucTeM. KadecTBO pemieHuii 3aqad, MOJIy4aeMbIX C TMOMOIIBIO
MaTeMaTUYECKOT0 MOJECIIUPOBAHMS, 3aBUCUT OT CTENEHHU aJIEKBATHOCTH MOJEIH, NPaBUIbLHOCTU
UCXOJHBIX MPEANOCHUIOK, yMEHHs HCCIEOoBaTeNsl MPAaBUIbHO MPUMEHSTh HCIOJIb3yeMble
METO/Ibl, TPABUJILHOM UHTEPIIPETAIIUU PE3YIbTATOB.

Matematuueckoe MOJAETUPOBAHHWE HAXOJIUT Bce Oojee MIMPOKOE MPHUMEHEHHE Mpu
pELIeHNH 3a]1a4 aHaIu3a U CUHTE3a TeJIEKOMMYHHKAIIMOHHBIX CETEH U CUCTEM.

Cnenyer 0co00 OTMETUTH MPAKTHUYECKYID 3HAYMMOCTh MOJICIUPOBAHUS CHUCTEM
TEJIEeKOMMYHHUKAILMU B T€X CIIy4asiX, KOTJia IPOBEJEHHE HKCIIEPUMEHTOB Ha pealbHbIX 00bEKTaX
CIIMIIKOM JOPOr0 WJIM HE MPEACTAaBISETCS BO3MOXHBIM. MoJenupoBaHUE CHUCTEM IOKa3ajo
BBICOKYIO 3()()eKTUBHOCTh IIPU PEILICHUU CIEAYIOLIUX 3a/1a4 TEICKOMMYHUKAIIUN:

1. MHccnenoBaHue SKCIUTyaTHPYEMON CHCTEMBI KOMMYTAIIUH HIIA CETH CBSI3U.

2. [TlpoekTupoBaHWE CHCTEMBI, ONpPEICICHHE €€ ONTUMAJIBHBIX CTPYKTYPHBIX
apameTpoB.

Hcnonb30BaHne METOA0B MaTeMaTHYECKOTO MOJEIMPOBAHMS IO3BOJISET OMPEIENINUTh
MPOIMYCKHYIO CIIOCOOHOCTh CHCTEMBI, 1aTh KOJMYECTBEHHYIO OILIEHKY KauecTBa OOCTyKUBaHUS,
paccunTaTh Harpy3Ky CHUCTEMBI.

Meroabsl MaTeMaTH4YECKOTO MOJECIMPOBAHUS MOAPA3ACIAIOT Ha AHAIUTUYECKHE U
uMuTanMoHHble. HMcropuuecku mepBbIM  chopMUpOBAICS  AHATUTHYECKUNW  TOIXOH K
MOJIEJTMPOBAHUIO CUCTEM.

[Ipy aHamUTHYECKOM MOJAETUPOBAHUU MaTeMaTHuecKas MOJENb peain3yeTcssi B BHJE
CHUCTEMbl YpPaBHEHUM OTHOCHUTEIIBHO HCKOMBIX BEJIMYUH, KOTOpas JOIMYCKAeT IMOIyYeHue
HY)KHOTO pe3yJbTaTa aHAJTUTUYECKU (B SBHOM BHUJIE) WJIM YUCICHHBIM METOJIOM. AHATUTHYCCKHE
METO/Ibl MOJIEIMPOBAHMS OCHOBBIBAIOTCS Ha TAaKMX pa3/iellax COBPEMEHHON MaTeMaTHKH, Kak
MaTeMaTUYeCKHUI aHaJm3, Teopus OTNITUMAJTHHBIX perieHui, MaTeMaTH4eCcKoe
nporpammupoBanue. Ilpu  pemleHMHn MHOrMX 337a4  TEJIEKOMMYHHUKAIMKU  TMOJIYYHIIO
pacnpocTpaHeHUe aHaJIUTHYECKOE MOJEINPOBaHKUE Ha 6a3e CUCTEM MacCOBOI0 OOCTYKUBAHUSI.
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B HekoTophIX cilydasX aHaJIMTHYECKOE OINHCAHME CUCTEMBbI CTAaHOBUTCS YPE3MEPHO
CJIOKHBIM, YTO 3aTPyAHSET MOJydeHUue TpeOyeMbIX pe3yiabTaToB. B naHHOM cuTyaluu ciemyer
MEePEXOIUTh K UCIIOIb30BAHUIO METO/Ia UMUTALIMOHHOTO MOJIEIMPOBAHUSI.

[Ipy WUMHUTAIMOHHOM MOJCIIMPOBAHMM HA KOMIIBIOTEpE HMMHTHUPYETCsS padora
MIPOCKTUPYEMOM cHCTEMBL. MartemaTudeckas MOJEIb MpPU HITOM pPealIn3yercs B BHUJE
KOMIIBIOTEPHON TMpOrpaMMbl. B pe3ynbTaTe 3KCIEPUMEHTOB Ha KOMIIBIOTEPE COOMpaercs
CTaTHCTHKa, oOpabaTeiBaeTcsa U BblAaeTca HeoOxoaumas nHdopmanus. Takum 06pazom, MOKHO
MOJIYYUTh XapaKTEPUCTUKU MPOCKTHUPYEMON CHUCTEMBI, UCCIEeN0BaTh (DAKTOPHI, BIUSIOIIUE HA
HUX.

NmutanvonHass Mojelb B IPUHUUIIE [O3BOJIAET BOCIPOU3BECTH BECh IPOLECC
(YHKIIMOHUPOBAHUST ~ TEIIEKOMMYHHUKAIIMOHHOM CHUCTEMBI C COXPAaHEHHEM  JIOTUYECKOM
CTPYKTYPBI, CBSI3U MEKY SIBICHUSMHU U NOCIIEIOBATEIbHOCTH IPOTEKAHNS X BO BPEMEHHU.

JUis ~ MMUTAIMOHHOTO  MOJEIMPOBAaHHUS  pa3paboTaHbl  CHCHHAIBHBIE  CHUCTEMBI
MozaenupoBaHusa. CHCTeMbl MOJEIUPOBAHUS HMMEIT  CIEUUAIUM3UPOBAHHBIE  CPEICTBA,
MO3BOJISIIOIINE OPTaHU30BaTh MOJECJIbHBIE SKCIEPUMEHThI Ha KOMIBIOTEPE, YUUTHIBAIOIIME B
Mozesix (akTop BpeMeHU. B HUX HMMeIoTCS SA3BIKHM MOJIEIMPOBAHUS, OPUEHTHUPOBAHHBIC HA
OIpEIENIEHHYIO PEAMETHYIO 00J1acTb.

3anauu npenoAaBaHus AUCUMILIMH, PACKPBIBAIOIINX METOJIbI MOACIUPOBAHHUSA, COCTOST B
W3yYEHUU OCHOBHBIX IMPHUHIIUIIOB MOJICTUPOBAHMS CHUCTEM TEJIEKOMMYHUKAIMH, B OCBOCHUU
METO/IOB AHAJIUTHYECKOT0 ¥ HWMUTALMOHHOIO MOJEIMPOBAHUS, IO3BOJISIIOUIMX CTPOUTh U
aHAJTM3UPOBATh MOJIENH, Hamboyee aJeKBAaTHO OTpakaromue (QyHKIMOHUPOBAHUE OOBEKTOB
TEJIEKOMMYHUKALINH.

D PeKTUBHOCTD U3YUCHHSI METOI0B MOJICTUPOBAHUS TEJICKOMMYHHKAITMOHHBIX CUCTEM B
YCIIOBUSIX CJOKHOM S3MHAEMHOJOTMYECKOW CUTyallUM BO MHOTOM 3aBUCUT OT OpraHHU3aluu
00pa3oBaTeNbHOTO MpoIecca, OT YPOBHS KBanu(pukanuu pa3paboTYMKOB 00pa30oBaTEIbHBIX
IporpaMM, OT HCIOJB3YyeMbIX TOAXOJOB K U3JIOKEHUI0 MaTepuana U 00eCleYeHHIO
MPHOOPETEHUS CTYJACHTAMU HABBIKOB pa0OThI ¢ HHCTPYMEHTAILHBIMH CPEICTBAMHU.

Pe3yabTaThl 4 00CYy:KIeHHE

B AnmaTMHCKOM yHMBEpCUTETE OSHEpPreTMKM U cBsizu uM. ['ymapbOeka J[laykeeBa
MOJTOTOBKA CIEIUATUCTOB B 001acTu «PaguoTeXHUKH, 3NMEKTPOHUKH M TEJICKOMMYHUKAIIUI»
Benercss Ha kadenpe «TemekommyHukanuu u uHHOBauMoHHble TexHomoruw» (TKUT). Ilo
oOpa3oBaTenbHOl mporpamme OakamaBpuata 6B06201 — «PagmorexHuka, >IEKTPOHUKA U
tenekommyHukamuny (POT) mpenycmorpena nucummummna «KommbioTepHOe MOICIUPOBAHUE
CHUCTeM TeleKOMMYHuKamuii». OOpa3zoBaTenbHas mnporpamMma Maructpatypel  7M06202
BKJIFOYACT JUCHUIUIMHY «MojenupoBaHue B TEIEKOMMYHUKAIUAX». B IOKTOpaHType 10
oOpazoBatenbHOil mporpamme 8D06201 wu3ywaercs aucnuruinHa «HaydHble  OCHOBBI
MOJICIUPOBAHUS B UHPOKOMMYHHKAIIMOHHBIX CHCTEMAX».

B OakamaBpuare ans  U3yYeHUs JUCHUIUTUHBI MPEIYCMOTPEHBI  JIEKIIMOHHBIE,
MpaKTUYECKHUE 3aHIATHS U JabopaTopHble paboThl. Bo BpeMs JEKIIMOHHBIX 3aHATUM H3Yy4arOTCs
OCHOBHBIE TIOHSTUSL TEOPUM MOJICIMPOBAHUS CUCTEM, OCHOBBI TEOPHUM  MacCOBOIO
00CITy>)KMBaHUsI, PACCMAaTPUBAIOTCS CHCTEMBl TEJIEKOMMYHHUKAIIUH KaK Pa3JIHYHbIE CHCTEMBI
MaccoBOTO  OOCIyKMBaHHs, H3JaraeTcss METOJIWMKAa pacyeTra T[OKa3aTeleld  KauecTBa
¢yuknuonupoBanust CMO, nalOTCs  OCHOBHbBIE — TOJOXEHHS TEOpUM  IUIAHWPOBAHMS
HKCIIEPUMEHTOB C MOJEIISIMU CUCTEM.

Bbonwpmoe BHUMaHue B Tmporiecce OOyUEHHsS YACISIETCS MPOBEICHHUIO BUPTYaTbHBIX
7abopaToOpHBIX paboT, Ha KOTOPBIX CTYIEHTHI M3Yy4alOT MHCTPYMEHTAIbHBIE CpPEICTBA
MOJICIUPOBAHUS, B YaCTHOCTH, cuctemy moaenupoBanust GPSS World. Meroauka npoBeneHust
naboparopubix pabot B cpeae GPSS World BkimtouaeT cnemyromye STamnsi:
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— Ilepen nmpoBeneHWeM 3aHATHUS CTYACHTBI CaMOCTOSITEIBHO  3HAKOMSITCS c
METOJUYECKIUMH YKA3aHUSMHU TI0 BBIMIOJHEHUIO TIPEJCTOSAIIEH paboThl, H3y4ar0T TEOPETUICCKHUI
MaTepHua, HeOOXOIUMBIH JIJIsl €€ BBITIOJHCHHUSI.

— Bo Bpems 3aHsaTHs mpemnogaBaTelb KpaTKO H3JaracT OCHOBHYIO II€b U 3aJadyu
nabopaTopHO pabOThI, BRIIAET MHANBUIYAJTbHOE 33JJaHUE KAXKIOMY CTYICHTY.

— Crynentsl paspabareiBatoT uMutanuonnyro GPSS-monens, BeiOupas u dopmupys
ook GPSS, pacmonoxuB uX B TOCIEIOBATEIHHOCTH, COOTBETCTBYIOIICH JIOTUYECKOU
CTPYKTYpE IPOrPaMMBI.

— OcymectBiseTcss paboTa Ha  KOMIBIOTEpE: BBOAATCS  ONEPATOPhl  MOJICIH,
OTJIAKMBAETCSI M 3aITyCKACTCs MPOTrpaMMa, TPOBOIUTCS KOMITBIOTEPHBIN SKCIIEPHUMEHT.

— IlpousBoauTcsi aHanu3 pe3yJbTaTOB MOJCIUPOBAHUS, MOJIYYCHHBIX B CTATUCTUYECKOM
OTYETE.

— Odopmusiercss OTY4ET IO BBINOJHEHHOW paboTe, B KOTOPOM JIOJDKHBI  OBITh
MIPEICTABICHBI pa3paboTaHHAs MOJIENb, PE3Y/IbTAaThl MOJCTUPOBAHMUS W UX aHAJIH3.

— IIpousBoauTcs 3anuTa JJabopaTopHO pabOTHI.

Takum 00pazoM, y CTYJIEHTOB MOSBIISICTCS BO3MOXKHOCTb CaMOCTOSITEILHO pa3paboTaTh
MMHTAIMOHHYIO MOJICNIb TEJICKOMMYHHKAIIMOHHON CHCTEMBI, CIUIAHHPOBATh W IIPOBECTH
KOMITBIOTEPHBIM JKCIEPUMEHT, pacCUUTaTh IMOKazaTeln 3(PQPEKTUBHOCTH (YHKIIMOHUPOBAHUS
CHCTEMBbI W BBINIOJHUTH aHAJIW3 IOJYYEHHBIX pe3yiabTaroB. CTyneHTHl pa3pabaThIBalOT U
HCCJICAYIOT KOMITBIOTEPHBIC MOJEIH COBPEMEHHBIX CHCTEM W CETeH TEeIEeKOMMYHHUKAIUH, HX
OTACIBHBIX JIEMEHTOB. Pe3yabTaThl HMHUTAIIMOHHOTO MOJICIIMPOBAHMS I10 JTAOOpaTOPHOU padoTe
COTIOCTABJIIFOTCSL C OIIEHKAaMH HCCJIEAYEeMbIX IOKa3aTejield, PacCUMTAaHHBIX C IPUMEHEHUEM
METOJI0OB aHAJIMTHYECKOTO MOJICTTUPOBAHUS.

B ycrmoBusx maHaeMuu TIpOBEACHHE J1aOOpPaTOPHBIX 3aHATHH OCYIICCTBISICTCS B
JUCTAaHIIMOHHOM PEKHUME C UCIOJIb30BaHueM IiaTdopm Microsoft Teams u Zoom. Bo Bpems
3aHATUH KaXJIbIH CTYJICHT HMMEET BO3MOXKHOCTh IIPEACTaBUTh Ha DOKpaHe JII0OOW Jram
MPOBOJIMMOTO HA KOMIIBIOTEPE MCCJICAOBAHMS CHUCTEMBI, TOJYYUTh KOHCYJIBTAIUIO Y
MPETNoIaBaTelis U 3allIUTUTh BHITOJIHECHHYIO JIA0OPATOPHYIO padoTy.

C mosiBIeHHEM HOBBIX TMEPEJIOBBIX TEXHOJIOTUN B TEJIEKOMMYHHUKAIIUAX B JIAOOPATOPHBIE
paboThl BHOCSTCS HEOOXOIMMbIE KOPPEKTHUBBI, MEHSETCS cojep aTellbHas 4acTh psaa padoT,
YeM JOCTUTAETCSI He0OXOAMas CTENEHb aKTYaJIbHOCTH Mpoliecca 00ydeHusI.

TeneKkOMMyHHKAllMOHHBIE KOMITAHMHM, B  KOTOPBIX TPYIAUTCS OCHOBHAs YacTh
BBIITYCKHUKOB Kaeaphl, UCTIBITHIBAIOT MOTPEOHOCTh B CHEIUATNCTaX, CIIOCOOHBIX MPOBOIUTH
KBATH(UIIMPOBAHHBIA aHanu3 Tpaduka (HArpy3ku), CoO37JaBacMOH TIOJb30BATCIISIMH, U
00CITy’)KMBaeMO# omeparopaMu CBsI3H. B 3TOl CBA3M B MarucTparype M3ydaercs JUCIUIIIMHA
«MoaenupoBaHue B TEICKOMMYHUKAIIMSAX», B paMKaX KOTOPOM pacCMaTpHUBAIOTCS Pa3IMYHbIC
METO/Ibl TTPOTHO3UPOBAHUS W aHAIM3a BPEMEHHBIX PSJOB, MOCTPOCHUS MOJENeH MapHOM U
MHOKECTBEHHOM perpeccuu. B mporpamMmy Kypca BKJIIOUYEHO Takke H3y4eHHE METOJI0B
MOCTPOEHUA  MATeMAaTHYECKUX  MOJENEH  JIMHEMHOM W HEJIMHEWHOW  ONTUMHU3ALNH,
TUHAMHYECKOTO TMPOTPaMMHPOBAHMS, TO3BOJAIONIMX MAarucTpaHTaM HAaWTH W OOOCHOBATh
HaWJIy4Illee peleHne U3 psjia albTePHATUBHBIX.

B aTOoM Kypce Takke pa3paboTaHbl M MPOBOAATCS TabopaTopHbIe pabOThI, HAIIPaBIECHHBIE
Ha TIOCTPOCHHE MATEeMAaTHYECKUX MOJeNeH TMPOTHO3UPOBAHUS W  ONTUMH3AIUUA C
HCIIONIL30BaHMEM makeToB Statistica u Matlab Simulink. ITaker Statistica sBiaseTcsI MOIIHERIITUM
WHCTPYMEHTOM ISl aHaM3a JaHHBIX, BU3yaJu3alliy, MPOTHO3UPOBAHHUS, TTO3BOJISIET MPOBOIUTH
HelpoceTeBbIe BhIUMCIICHUS, data mining, KOHTpOJIb KayecTBa. [Iporpammusblii mpoaykT Matlab
Simulink MPEAOCTABIISIET BO3MOYKHOCTb paspaboTatb MOJEIIH ONTUMU3ALMH
TEJIEKOMMYHUKAIIUOHHBIX CHUCTEM.

[TocnenoBarenpbHOE WM3yde€HHWE METOJOB MOJCIMPOBAHUS CHUCTEM, UX CHUCTEMaTH3AIIHs
JaeTcss B paMKax JOKTopaHTypbl. JucuuminuHa «HaydHble OCHOBBI MOJACITUPOBAHUS B
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MH(OKOMMYHUKAIIMOHHBIX CHUCTEMax» HampaBieHa Ha (GOpMHUpOBaHHE y JTOKTOPAHTOB 3HAHUHU,
YMEHUH M HaBBIKOB MOJICIMPOBAHUS B MH(MOKOMMYHHKAIIMOHHBIX CHUCTEMaxX W HPUMEHEHHUs
WHCTPYMEHTAIBHBIX CPEACTB MOJEIHPOBAHUS MH(POPMALMOHHBIX CHUCTEM, HEOOXOIMUMBIX IS
IIPOBEJCHUS HAYYHBIX UCCIIEI0OBAaHUI U SKCIIEPUMEHTAIIBHBIX padoT.

B pesynbrare u3ydyeHus IUCHUIUIMHBI JOKTOPAHT JOJKEH 3HATh HAYYHBIE OCHOBBI
MOJICJIMPOBAHUS  CUCTEM, OCHOBHBIE METOJbl MAaT€MaTU4YECKOrO  MOJECIUPOBAHUS B
MH()OKOMMYHUKAIIMOHHBIX CUCTEMAaX, MPUHIIUIIBI UMUTAIIMOHHOTO MOJIEIHPOBAHUS, HAYUUTHCS
IPOBOAUTH TEOPETHUYECKHE U OKCIEPUMEHTAIbHbIE HayuyHble WCCIEIOBaHUS B 00JacTH
TEJIEKOMMYHUKALlUU C IPUMEHEHHEM METOJI0B MAaTEeMaTHYecKoro MojaenupoBaHus. Ha stom
JTare MOATOTOBKU OCOOYIO pOJiIb UIpaeT pa3paboTka, peaiu3anuss U aJanTalus MPOEKTOB,
BEAYLIMX K MOJYYEHUIO HOBBIX 3HAHUI U PEILICHUMN.

BriBoabl

[lonBonss WTOTH, OTMETUM, YTO B JAHHOW CTarbe OBUI PACCMOTPEH OIBIT H3Y4YECHUs
METOJIOB MaTeMaTH4YE€CKOI'0 M KOMITBIOTEPHOTO MOJICIMPOBAHUS MPH MOATOTOBKE CHEIMANCTOB
B cdepe TeIeKOMMYHHUKAIMu B TexHudeckoM BVY3e. OOcyxaeHue METOAOB H3YyYeHHS
MOJICTTUPOBAHUS TEIEKOMMYHHUKAIIMOHHBIX CUCTEM MO3BOJIHIIO MIPUITH K CIEAYIOLUIUM BBIBOJAM:

1. Teopus u mpakTHKa MOJAEIUPOBAHUS JOJDKHBI U3y4aThCsl HA MPOTSKEHUHU BCETrO LUK
MOJATOTOBKH M0 crienuanbHocTd POT (OakanaBpuar, Maructparypa, JOKTOpaHTypa).

B 0akanaBpumate HEOOXOAWMO O3HAKOMHUTH CTYACHTOB C OCHOBHBIMH IOHSTHSMHU
MOJICTIUPOBAHUS CHCTEM, 0a30BBIMU IMOJIOKCHUSMU AHATUTUYECKOTO M HMMHUTAIMOHHOTO
MOJIEJTUPOBAHUSI.

B marucrtparype B cOOTBETCTBUU C TPEOOBAHHUSIMH TEJICKOMMYHHKAIIMOHHBIX KOMIIaHHIA-
paboTonatesniel K BBIIYCKHUKaM,  HM3y4alOTCd  METOJAbl  MOJEIMPOBAHUS  CHCTEM
TEJICeKOMMYHUKAIMK, T[O3BOJISIONIME  OCYIIECTBUTH MPOTHO3 OCHOBHBIX  IOKa3aTenei
(GYHKIMOHUPOBAHUS CHCTEM, BEIOOP ONTHMAIBHBIX YIIPABICHUYECKUX PEIICHHH.

B pamkax MOKTOpaHTYpbl M3JIAaraeTcsi HAy4HBIH MOAXOA K MpobjemMe MOAETUPOBAHUS
MH()OKOMMYHUKAIMOHHBIX CHUCTEM, 0oJiee TIIYOOKO pacCMaTpUBAIOTCS MPOOJIEMbI CUCTEMHOTO
aHalM3a, TUIAHUPOBaHUS HSKcnepuMeHTa. [lomydyeHHble 3HaHHMS B OOJACTH MOJEIUPOBAHUS
HEOOXOIUMBI JOKTOPaHTaM IIPH HaIMCAHUH JIOKTOPCKUX JTUCCEPTALIUM.

2. Baxxnas ponb B mpolecce oOydeHus B OakajlaBpuaTe W Marucrparype OTBOJIUTCS
BBIMIOJTHEHUIO BHUPTYaJbHBIX J1AOOPATOPHBIX PAOOT C HCIOJIB30BAHMEM HWHCTPYMEHTAIbHBIX
cpeacts mozenupoBaHud. Cojep)kaHue J1abOpaTOpHOro TMPAKTUKyMa JIOJDKHO —€XKErofHO
nepecMaTpuBaThCsl, OOHOBIISATHCS B COOTBETCTBUU C TPEOOBAHUSIMU TMHAMUYHO Pa3BUBAIOLIEHCS
OTpAacIIH.

3. Ilpu oOy4yeHMHM B JOKTOPAHTYpE aKIEHT JellaeTcs Ha TOATOTOBKY 00ydaeMoro K
IIPOBEJCHUI0  HAayYHBIX (TEOPETUYECKMX M  DKCIEPUMEHTAIbHBIX) MCCIENOBAaHUN B
npodeccuoHanbHOM 00aCTH U pa3pabOTKe HOBBIX METOJIOB HccienoBaHusa. Ha stom asrtame
MOATOTOBKH 3HAUUTEJIBHOE BHUMAaHHE OTBOJAUTCS IPOBENECHUIO JIEKIIMOHHBIX M IPAKTHYECKUX
3aHATMM B BUJAE JUCKYyCCHIl. AKTyaJdbHbl METOABl MO3IOBOIO IITYypMa, pa3paboTKu
CaMOCTOSITENIBHBIX TPOEKTOB, KpaiiHe Ba)XKHO 3aMHTEpecoBaTh JIOKTOPaHTa M BbIpabOTaTh
MPABUJIBHOE HANIPABJICHUE €r0 CAMOCTOATEIbHON padOTHI IO UCCIIETOBAHUIO CHCTEM.

CucTeMHBIH MOAX0]] K U3yYEHHIO METO/I0B MOJICIMPOBAaHMS Ha pa3HbIX 3Tanax oO0ydeHus
AT BO3MOYKHOCTH IOBBICUTH YpPOBEHb MOJTOTOBKH CHEIMAIUCTOB TEIEKOMMYHUKALMOHHON
OTpAacCIIH.
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FTAXP 45.03.07
A.A. EP)KAH!, M.M. EPMEKBAEB!, 5.P. HAKUCBEKOBA'!

YFymapbex Jloykees amvindager Anmamsl sSnepeemura yxcane 6aiinanbic ynugepcumeni,
Anmamor , Kazakcman Pecnyonuxacsi

CBI3BIKTBIK 2JIEKTPOH/bI TI3BBEKTI TAJIIAYABIH MATEMATHUKAJIBIK
ECEBIHIH AHAJIMTUKAJIBIK IHEITYI

Tyiinageme. Ka3zipri yakpITTa KOMIOBIOTEPIEP AICKTPOHABI CXeManapibl KoOaaymabliH
OpTYpl Ke3eHAepiHAe COTTI KOJMAaHbUIAbl. AJaiifa, KOMIBIOTEPl KOJJIaHa OTBHIPHIN jkobanay
MPOLIECi OHBIH Op KE3CHIHIH YTHIMJIBI MaTeMaTHKaJbIK CHUIATTaMachl OONFaH jKaFjaiiia raHa
coTTi 60mabl. COHIBIKTaH DIEKTPOHABI CXeMallap/ibl KOMIBIOTEPIIIK Tajaaay SAICTepiH KOJIAaHy
QIJIBIHIAFBl MOCENIeCl MAaTEeMATHKAIBIK MOJENbACYy Oonanel. ©3 Ke3erinae, MaTeMaTHKaIbIK
MO/JIEJIb/IEY MAaTEeMAaTUKAIIBIK €CETITi HIbIFapyFa OKeJe/Il.

DNEKTPOHIBIK cXeManapipl obamayaarkl MaHBI3ABI K€3€H — onapiabl Tanmay. Tammay
npoueaypachl OepiireH HeMece TaHJAajFaH CUIMATTaMaHbIH KACHETTEPiH aHBIKTayJdaH TYpajbl.
Tanmay >x00anblK IMICIIIMHIH OepuUIreH Tajantapra KaHAaFaTTaHy JIOPEKECIH MKOHE OHBIH
JKapaMIbUIBIFBIH OarajlayFa MyMKIHAIK Oepeni. Tammay HOTDKeNnepi 3€pTTENETIH CXEMaHbI
e3repTyre, OHBIH OPTYPJl HYCKaJapblH KapacThIpyFa >KoHE OepuireH KpuTepuil OoibIHIIA
OJIapJIbIH €H YKaKChl HYCKAChIH TaHayFa MYMKIHIIK Oepei.

Makana Cb3bIKTBIK RC-Ti30€riH cuUmaTTaiThlH €Ki JAu(depeHInaIIbIK TEHIACYIIEP
cuctemacbiHbIH Komn ece0iH aHaTUTHKANBIK MIENIyre apHairaH. Mbicall peTiHae pe3ucTop MeH
€Ki KOHJICHCATOP/aH TYPAaThIH KapanaibiM cxemMa KapacThIpbulFaH. ECenTiH menyiHiH HOTHKEC]
aHBIKTAJIFAH UHTErpaiaap TypiHjae OeiHeIeHTeH.

byn makamama Oip KapanmaibIM cxXeMa VIIIH Tajjay MOCEJECIH IICHIYIIH MBbICAJIbI
KapacTbIpbuiaibl. Kypzeni cxema yIliH KenTereH aifHpIManbliapra KaThICThl AU(depeHInanIbK
TeHaeynep yuin Ko Macenecin menry Kaxer.

Tyiliin ce3mep: AIEKTPOHIBI CXeMa, KOMMBIOTEPIIK TEXHUKA, SJICKTPOHABI Ti30eK,
nuddepentmansl TeHaey, RC rizoeri.

AHHoTanus. B HacTos1ee BpeMsi KOMITbIOTEPHI YCIIEUTHO MCIONb3YIOTCSI Ha Pa3IMuHbIX
JTalmax MPOEKTUPOBAHUS JJIEKTPOHHBIX cxeM. OpHako mpouecc aBTOMaTHU3UPOBAHHOTO
MPOEKTUPOBAHUS YCIEIIEH TOJIbKO MPH HAJIWYUHU PALlMOHAIBHOIO MAaTEMaTHYECKOI'O ONMUCAHUS
Kaxaoro ero stama. [loatomy npoOiemoil mepen NpUMEHEHHEM KOMITBIOTEPHBIX METO/I0B
aHaJIM3a DJIEKTPOHHBIX CXEM SBISICTCI MaTEeMAaTHYECKOE MOJAEIupoBaHue. B cBor odepens
MaTEMaTUYECKOE MOJEINPOBAHNUE ITPUBOIUT K BBIBOJLY MaTEMaTHUECKOMN 3aJauu.

BakHbpIM 3TanoM npoeKTUPOBaHUS JIEKTPOHHBIX CXeM sABIsgeTcs uX aHanu3. [Ipouenypa
aHajlM3a COCTOMT B ONPEAETICHUM CBOMCTB JAHHOM WJIM BBIODAHHOM XapaKTEpUCTHKH. AHaIu3
NO3BOJISIET OLEHUTh CTENEHb YJOBIETBOPEHUs 3a/JaHHBIX TPeOOBaHUII U LeNecoo0pa3HOCTb
IIPOEKTHOTO pelIeHHs. Pe3ynpTaTel aHanu3a IO3BOJSIOT HM3MEHUTh H3Y4aeMYIO CXEMY,
pPaccMOTPETh €€ pa3InyHble BAPUAHTHI U BHIOPATH JIYUIIHI BapUaHT 10 3a/JaHHBIM KPUTEPUSIM.

CraTpsl TNOCBSLICHA AHAIUTUYECKOMY pelleHuto 3amauu Komm ams cucreMsl ABYX
muddepeHIMaNbHBIX ypaBHEHUH, onuchiBatoleil nuHeiiHyto RC-niens. B kauectBe mpumepa
paccMaTpuBaEeTCs MPOCTas CXEMa, COCTOSAIIAs U3 PE3UCTOPA U JIBYX KOHIEHCATOpoB. Pe3ynbrar
pelleHus 3aJa41 MPEICTaBISETCs B BUJIE ONPEACIIEHHBIX HHTETPAJIOB.

B naHHOH cTaThe mpencTaBiIeH NPUMEp PELIECHUS 3aJaud aHajau3a JUlsl OJHON MPOCTOM
cxembl. Jlg cnoxHON cxeMbl HeoOxonuMo pemuTh 3agauy Komwm g auddepeHnnanbHbIx
YPaBHEHUH CO MHOTMMHU NIEPEMEHHBIMH.
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KiroueBble cjioBa: 3J€KTPOHHAs CXeMa, KOMITBIOTEPHAsi TEXHHKA, JJICKTPOHHAS cXeMma,
muddepennmanbHoe ypaBuenue, RC-uemns.

Annotation. Currently, computers are successfully used at various stages of the design of
electronic circuits. However, the process of computer-aided design is successful only if there is a
rational mathematical description of each of its stages. Therefore, the problem before using
computer methods for analyzing electronic circuits is mathematical modeling. In turn,
mathematical modeling leads to the conclusion of a mathematical problem.

An important stage in the design of electronic circuits is their analysis. The analysis
procedure consists in determining the properties of a given or selected characteristic. The
analysis allows us to assess the degree of satisfaction of the specified requirements and the
feasibility of the design solution. The results of the analysis allow you to change the studied
scheme, consider its various options and choose the best option according to the specified
criteria.

The article is devoted to the analytical solution of the Cauchy problem for a system of
two differential equations describing a linear RC circuit. As an example, a simple circuit
consisting of a resistor and two capacitors is considered. The result of solving the problem is
represented in the form of certain integrals.

This article presents an example of solving an analysis problem for one simple scheme.
For a complex scheme, it is necessary to solve the Cauchy problem for differential equations
with many variables.

Keywords: electronic circuit, computer equipment, electronic circuit, differential
equation, RC circuit.

DNEKTPOHIBIK CXeMaJIapabl TAIay MIHIAETTEepl oTe Kypaeni. XKobanaymisl Tek OuTiMi MEH
TOXKIPpUOECIHE CYWEHETIH OOCTYPJl TOCUIIEp OpKalllaH KaKeTTi HoTwke Oepmeiini. COHIbIKTaH
oJIapJbl IICITy YIIiH COHFBI XBULAAPBI KOMIIBIOTEPIIIK TEXHUKAHBI KOJIJIaHyFa OarbITTaJIFaH
MaTeMAaTHUKAJIbIK 9/IicTep KeHIHEH KoJaaHbiIaasl [1].

DONeKTPOHIBIK TI30€KTep/l Tajljgay €CeNTEepiHIH TY)KbIPbIMbIHA OailIaHBICTBI OpPTYPIIl
MaTeMaTHKAJIBIK eCenTep IMIBIFapbulybl MyMKiH. Kemnreren sxarmaiiiapiaa Oyl MaTeMaTHKAIbIK
ecenTep/l MIeNry oJiapAblH KypAeniIirine OalmaHbICThl. ATan alTKaHIa, KepHEY Ko31 (Hemece
TOK) YaKbITTBIH Kypjaeli (YyHKIHACHI OoOJiFaH Ke3le koHe auddepeHIHANIbIK TEHACYIep
Ky#ecin menikeH ke3fe [2]. CoHAbIKTaH oJapabl MENTyAiH THIM/1 9ICTEPIH 13/Iey KOHE TaHaay
©3eKTi Macene OonbIn Tabblmaabl. byl Makanaga ChI3BIKTBIK AIEKTPOHABIK CXEMaHbl Tal 1Ay IbIH
OCBIH/Iall MIHJETTEPIHIH O1piIHIH aHAIUTUKAJIBIK IIEHIIMI KapacThIPbLUIaIbL.

MoceneHiH Kanmbl TYKBIPBIMBI. CBI3BIKTHIK AJIEKTPOHJIBI CXEMaHBbI Taljay KenTereH
JKarjgainapaa ChI3BIKTHIK JU(depeHIMaNAbIK TeHAeYyIep JKyieciH menryre okeneni. JKammbl
Karaiia MyHaai TeHaeynep KyieciHig MaTpuiaibik GopMackl kenecineit 6omas [3]:

du
"y =F(U,t) (1)

Mynna U(t) xxone F(U, t) n — emmemal Bektopiap 601ysl MyMKiH. U(t) BEKTOPBIHBIH
KOMITOHEHTTEPl KapacTBIPbUIBIII OTBIPFAH CXEMaHbl CHUNATTaWTBIH MapaMeTpiep OoJbIn
TaObuTaabl. Byt skarmaiina cxemaHbl Talnay yakbIT aiMarbIHIIA jKacaslabl, COHABIKTaH OapiIbIK
HET13T1 mapaMeTpiep Toyenci3 t aliHpManbira Toyenmdi. (1) dopmynansig oH xarsiHga (1) F(U, t)
BEKTOPbI OpHAJIACKAH, OHbIH KOMIIOHEHTTEP1 KaXeTTl QYHKIUSIap MEH t yaKbITKa OaillaHBICTHI
Kypaeni pyHkimsiap 6omia anansl. Onap ChI3BIKTBIK KOHE CHI3BIKTHIK eMec (QpyHKIusuiap 1a 6oma
ayapl.
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Aiita kety kepek, F(U, t) GyHKIUACHIHBIH TYpl Oenriii Oip cxemara OailIaHBICTHI JKOHE
KYPBUIBIMBI SPTYPJTi OOTyBI MYMKIH.

Tenneynep xyiecin menry yuriH (1) kei6ip 6acTanksl mapt 0epinyi Kepek:

t=0, U (0)=U0 (2

Oipiam perti n auddepeHnuanabiKk TeHaeyaep skydeci ymin Komm (1) — (2) ecebi
KapacTeIpbutanbel. bepinren ¢opmynaga (2) UO t=0 ke3iHae KapacThIPBUIATHIH Ti30€KTiH
OacTarkbl KyHiH CUIIATTaUTBIH KelOip OepiareH BEeKTOp OO0JIbIN TaObLIAIbI.

Juddepennmanasik Teraeyiep xyieci (1) — (2) ymin Komm ecebin memry iy Kaarbi3
JKOJIBI MEH Olipereiiri mocenenepi MaTeMaTUKAIBIK OIeOMEeTTe JKETKUIKTI Typae erKeu-
TemKeim KapacTelpbutFan [4]. Bynm moceneni memymaiH optypii omictepi Oap. Kapamaiibim
CBI3BBIKTHIK cxemanap yimriH Jlammac typnenmipynepin [2-4] KoJIgaHa OTBIPBIN, aHATHTHKAIBIK
oMiCTEep/li HEMEce OIepalUsUIbIK €CenTey OIICIH KoJjIaHyra OoJyiazbl, ajl Kypleial Hemece
CBI3BIKTHI €MEC TaIChIpMaNIap YIIiH Oy oficTep/i Kohmanyra OonmMaiiael. COHIBIKTAaH MYHJAR
MoceseNnepl ey YIIiH JKYbIK HEMece CaHIBIK oficTep KoJyimaHbutanbl. CaHIBIK omicTep/l
KOJIJIaHy YIIIiH KOMITBIOTEP/Ii KOJIaHY KaXKeT.

Tannanatein CXeMaHbIH  KYpbUIbIMbIHA  OaiimanbicTel (1) (dhopMynanarsl
nuddepeHIMaNIbIK TEHACYICPAIH CaHbl aMTapJIbIKTal YIKEH 00ybl MyMKiH. Anaiina, Kommu (1)
— (2) ecenTepiH IICMIYAIH MPUHIUII MEH OaFbIThl K€3-KEITeH TEHIEYJep YIIiH yKcac 00Jiajibl
[5]. ConnpIkTaH KapamaibiM 3JICKTPOHIBIK CXEMAaHbI TAJIJITAYMEH IIEeKTEIyre 00Iaabl.

Exi tenmeynep xyieci ymiH ecenm Kypy. Mpican perinae cbI3bIKTHIK RC Tiz0erin
OUTIIpPETiH KeJleci KapamabIM Ti30€KTi KapacThIpaibiK (1-cyper).

Ca iz

i{t}<$ —_— € ; R

»
1-cypert. — Cp3bIKTBIK RC Ti30eri

: . . : du, . du _
i (t)+1, () = i(t); |1(t):C1-d—t1; |2(t)=Cz-d—t2;( u, =Uu, +i,R. 3)
Ocbl  popmymnanapiaH KapamabiM TYpJCHIIpyJaepAcH keiin ui(t) sxoHe uz (t)
(byHKUUsIapbIHA KaThICTHI Keneci OipiHiIi peTTi AuddepeHnnaniblk TeHaAeyIepi anyra 60abl:
du, u,—-u, i(t) du, u —u,
_ + _ =

Y (4)
dt RC, C, dt RC,

byn dopmynanapaa yakeiT ¢yHkumsiiapel: ui(t) skone uo(t) — KoHaeHcaTopJapAarsl
kepHeynep, i(t) — Tok. Typaktel mamanmap: R — pesuctrop (kemepri), Ci xome Cz -
KOHJIEHCATOPJapAbIH CHIMBIMABUIBIFBL. MyH/Ia 1 (t) OepiireH QyHKIMS 00JIybl MYMKIH.

KapanailbIMOpIIblK  VIIH YakbITTBIH OacTankel coTiHae (t=0) KoHaeHcaTopiapaarbl
KepHeyynep Hedre TeH Oonaapl aen Oomxayra Oomaapl. ComaH keiiH auddepeHnnanabK
TeHCYNep KyHheciH (4) menryaid 6acTamnksl mapTTapbl Kejaeci Typ/e Ka3blTybl MYMKIiH:

t=0, uz(0)=0,u2(0)=0. (5)

ConbiveH, Bipinmi perti exi auddepeHumanapk TeHaeynep xyieci yurin Komm (4)—(5)

ece01 aJIbIH/IBI.
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MaceeHiH aHAIUTHKAJILIK IIEINiMi.
Keneci ecenrreynepae popmynanapabl ka3yablH bIHFAHIBUIBIFBI YIIIH Kelieci Oenrinepai
€HT13TeH KOH:
S be 1= ©
1 2 1
Ocsl 6enrinepai (6) eckepe OTHIpHII , (4) hopMynanapasl Keleci KalbIIThl TYpIe Ka3yra
OoJIaIbl:

du du

d—tl=a-(U2—U1)+f(t), d—t2=b-(U1—U2). (7)
Exinmni renaey (7) MbIHaHBI Ol1Iipe T
U =y 1 du,
R

bepinren epHEKTI eckepe OTHIphIN, OipiHmi TexaeyneH (7) eKiHIN — perTi
mddepeHanIplK TeHACY aTbIHAIbI

: =b-f(t). (8)

dcu,
t2

Ocwl muddepennmanapik TeHaeyni (8) menryaiH OacTankel mapTTapbl Keleci Typie

JKa3bLIaJIb:

du
+(a+h) - —2
(a+b) ™

du, (0)
dt
bacrankpl mapTrapasl KaHararTaHasipaThiH (8) TeHueyniH (9) memrimi keneci Typne
Kazyra Ooaibl:

t=0, u,(0)=0, —0/ (9)

u,(t)=b- j Z(x) -exp[—(a +b) - x]dx. (10)

Anpmaran menrimai (10) exinmn teHneyre (7) aybICTBIpY apKbUIbl Ui KepHEYiH TaOyra
OoJtaabl

u,(t) = u, (t) + Z (t) -exp[—(a + b) - t]. (12)

(9) xone (10) popmynanapsiHaarsl Z(t) GyHKIMICH KeJeci HHTerpai OoJIbI TaOblIa bl
Z(t) =If(x)-exp[(a+b)-x]-dx. (12)

Erep f(t) dynkuuscel, srHU 1(t) TOKTBIH ©3repylH aHBIKTANTBHIH (yHKIUS Oosca, oHIA
(10) sxome (11) dopmynanapbliH KoigaHa OTHIPbIN, Ui(t) skoHe uz(t) KOHIEHCATOPIApPBIHIAFHI
KepHeyepi, coman keiin (3) popmymnaceran- i, (t) xome i, (t) aHbiKTayFra 60saIbI.

Ennl TypakTel mamanapaeiy Oacrankel Oenruiepine oTy kepek (6). Coman ketiin (10),
(11) sxone (12) popmynanap keneci popmynanap TypiHAe Ka3bLIabl:

1 C,+C,
— Z(x)d
u, = RC, oexp( RClC ——) - Z(x)dx
C 2
- - Z(t 13
u, =u, +exp( RClC) ®), (13)
Z(t)—— j i(t)- exp( )dx

Cc.C,
Ocsuraiima, 1(t) TOKTBIH ©3TepyiHe OaiJIaHBICTBI MOCEJICHIH AaHAIMTHKAJIBIK IIETIiMi
aneiaAbl. Erep i(t) dyHkuumscer Oepince, oHnma OipiHIN KOHE YIIHII (HopMynanapaarsl
uHTerpangapsl ecentey (13) MoceneHiH MIEHIIMIH allyFa MYMKIHAIK Oepei.
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Mpicai peTiHe TOK MepHOATH (QYHKIHS OOJFaH Ke3/e epeKIle KaFaibl KapacThIPaMbI3:
i(t) = A sin (o t), A — aMIUIATYAa, © — KULTIK.
byn sxarnaiina uaTerpan (12) onaii ecenreneni )KoHE KeJeci Typre ue:

Z(t)=A- RC, -[exp(at) - sin( wt) +£-(1—exp(at)-cos(a)t))], (14)
C,+C, a
. C, +C,
MYH/Ia RCICZ '

(14) xone (13) dopmynamapra KOs OTBIPBIN, TOK @ KUUIITIMEH alHBIMAJIbI OOJATHIH
Ke3zeri u, (t) xxoHe u, (t) MoHAepiH Tabyra Ooyazbl:

u,(t) = A -{i-(l—cos(a)t)—isin(a)t)Jr%-(1—exp(—at))}
C,+C, |w a a
U, (t) = u, (t) + A- RC, -[sin(a)t)+g-exp(—at)—ﬂ-cos(wt)} (15)
C,+C, a a

U1 skoHe Uz (popmymanap (15)) pyHKUMsUIapBIH t apKBUIBI capaiay koHe coiikecinime Cy
xoHe Cop-re ko0elTy apKbUTbI TI30€KTIH TapMaKTapbIHIAFEl TOK (JOpMYJIATapbIH aayFa 00JIa b

C. -{exp(at) -sin(wt) + 2(1— exp(at) - cos(wt))} + A-sin(wt)
(04

1+ 2

(0 = - - exp(-aa)-

()= L exp(—at) - A- R—Cz{exp(ozt) -sin(wt) + @ (L—exp(at)- cos(a)t))} (16)
R C,+C, a

KopbiTbiHabIall Kene, OacTamkbsl TOK Kypaenal (yHKIMsS OONFaH Ke3lle ChI3BIKTBIK
AJIEKTPOHJIBI CXEMaHBI TaJJIay MOCEIIeCIH MICIIy Il KapanaibiM OipiHmm peTTi auddepeHnanIbK
TeHaeyaep ywiH Komm moceneciH mienryre OOJIaTBIHABIFBIH aTall ©TKEH jKeH. by jxymbicTa
KapamaiiblM CXEMaHBIH MbICATBIHAA MATEeMaTUKAIBIK €CENTIH TYXKBIPBHIMBI JKOHE OHBI
AQHAJTUTUKAJIBIK ~IIeIy MYMKIHAINT KepceTinreH. bynm karmaiima Komm  moceneciHin
QHAINTUKANBIK MemiMi OepuireH 1i(t) TOK (QyHKUMsAChIHA OaillaHBICTBl AHAJIUTUKAJIBIK
dopmynanap TypiHae anbiHaAbl. byn Qopmynanap KoHAeHcaTopiaplarbl KepHEYIl >KoHe
T130€KTEeT1 TOKTHI aHbIKTayFa MYMKIHAIK Oepei.

bacTankpl TOK CHHYCOWJNEH CHUNATTAJIFaH ailHbIMabl OOJIFaH Ke3/le epeKile >Karaaiibl
KapacTbIpbuiaibl. KoHneHcaTopnapaarsl KEpHEYAl *KoHe Ti30€KTerl TOKThI aHbIKTay YIITH HaKTh
aHAJTUTUKAIIBIK (hopMyranap ajabIH/bIL.

Kanmsl, xyMbIc ekl AuPepeHInaniblK TEeHAEYJIep KYHeCiH MIelyre KenTipiuireHae
CBI3BIKTBIK Ti30€KTI Tanjay MoceNeciH aHAIWTUKANBIK IIeNly MYMKIHIITIH KepceTeni. Ote
KYpJieil cxemanap YUIIH /1€ MOCeJIeH1 OCbUIal mienryre 601aabl.
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MPHTH 78.25.33

I'.H. BAMCEUTOB!, AlY. KAHTJIECOB?, M.B. IPOCKYPA?,
T.H. KAM3EP!, M.M. KAJIMITAHOB?

TOO «R&D yenmp «Kazaxcman unoscunupuney, 2. Hyp-Cynman, Pecnybnuxa Kazaxcman
2asnoe komanodosanue Hayuonanvroii 26apouu Pecny6auxu Kazaxcman,
2. Hyp-Cynman, Pecnybauxa Kazaxcman
3 Boenno-unoicenephuiii uUHCIMUmMym paouos1ekmpoHUuKiL U Ces3u,
2. Anmamul, Pecnyonuxa Kazaxcman

HEPCHEKTUBHBIE HAIIPABJIEHHSI IIPOEKTHPOBAHUA U CTPOUTEJIbCTBA
CUCTEM ITPO®PECCHOHAJBHOU MOBWJIBHOU PAIUOCBA3U (IIMP),
HUHTEI'PUPOBAHHBIX C CETAMMU LTE CBA3U

AHHOTamusi. B craTbe paccMOTpeHbl COBpPEMEHHbIC TEHICHUIMH B Pa3BUTUU CUCTEM
poheCCHOHANBHON MOOMIBLHOM PaguoOCBSI3d B MHPE, BO3MOXHOCTH M IIPECUMYIICCTBA,
uHrerpupoBanHbiX [IMP — LTE cucrem nmo obecnieueHuto ynpapieHUs B CHJIOBBIX BEJIOMCTBAX U
CIIELUATIBHBIX TOCYJapCTBEHHBIX opraHax. [IpencTaBieH BapuaHT apXUTEKTYphl HAIlMOHAIBHOU
cucTeMbl BOeHHOM paauocBszu Ha 6aze [IMP — LTE cucrem.

Jlannas HaydHas cTaThsd ONYyOJMKOBaHAa B  paMKaxX BBIMOJHEHUS  HAy4YHO-
ucciaenoBarenbekoir padotel I'C Ne 012022PK001acn «Pa3paboTka TEXHUYECKOTO 3aJaHus Ha
OKP Ha cozmanue paguoCTaHINU C JIOTUCTHYECKHM CTEKOM HU(POBBIX y3komnoiocHex (DMR,
APCO-25) 1 mpokoImoiaocHeix curaaios (4G, 5G)».

KaroueBble ciaoBa: mnpodeccuoHanbHas MoOwibHas pamuocesizb ([IMP), emunoe
nH(}OPMaLIMOHHOE IPOCTPAHCTBO, MyJIbTUCEPBHUCHAS ceTh, Y KB-nuanazon, LTE.

Tyiiingeme. Makanaga onemaeri KociOM MOOWIBII  paauoOailIaHpIlc  KyHelIepiH
JaMBITy/laFbl Ka3ipri 3aMaHfbl YpAicTep, KyIl BEJIOMCTBOJIApbl MEH apHailbl MEMIIEKETTIK
opranjiapaa Oackapyasl KamTamachl3 ety OoiibiHma OipikTipinren KMP — LTE sxyiienepinin
MYMKIHJIKTEpIMEH apThIKIIBLIIBIKTaphl KapacTelpbuiradH. KMP-LTE »xyiienepi Heri3iHae yITThIK
OCKEepH paano0aiiiaHbIC KYHecl apXUTEKTypPAChIHBIH HYCKACHI YCHIHBUIFaH.

byn reutbiMu makana «l{udpasr Tap xomaktel (DMR, APCO-25) xoHe KeH KOJIaKThI
(4G, 5G) curHanaapIbIH JIOTUCTUKAIBIK CTeT1 0ap pamuocTtaHimsHbl Kypyra TKXK TexHMKambIK
tarceipmaceiH  A3ipiey» ['C Ne(012022PKO001 kOmy FBUIBIMH-3€PTTE€Y KYMBICHIH OpBIHIAY
nieHOepiH/Ie KapusIaH bl.

Tylin ce3mep: kocidbu MoOunpal panuodaiinansic (KMP), OipbiHFail akmapaTThIK
KEHICTIK, MylbTUCepBHUCTIK xeni, YKT-nuanazon, LTE.

Annotation. The article discusses current trends in the development of professional
mobile radio communication systems in the world, the possibilities and superiority of integrated
PMRC - LTE systems to ensure management in law enforcement agencies and special
government agencies. A variant of the network architecture of the national military radio
communication system based on PMRC — LTE systems is presented.

This scientific article was published as part of the research work of GS No.
012022RK001ouo «Development of technical specifications for the development of a radio
station with a logistics stack of digital narrowband (DMR, APCO-25) and broadband signals
(4G, 5G)».

Key words: professional mobile radio communication (PMRC), unified information
space, multiservice network, VNF band, LTE.
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B Hacrosiiee Bpems, B CBA3HM ¢ OypHBIM pa3BUTHEM COBPEMEHHBIX TEXHOJOTHI Mepeaaun
UHGOPMALIMK U C BO3PACTAIOIIMMHU TPEOOBAHUSAMH O 0OECIECUYEHUIO MOJb30BaTEICH BCEMU €€
BUJaMH, OyIb TO TOJOC, JaHHbIE WM BHJIEO, CTPYKTypa CUCTEMBbI CBSI3H TOCYAApCTBEHHBIX
OpraHOB U CHJIOBBIX BEJJOMCTB BEAYLIUX CTPAH MUpPA IIPETEPIIEBAET KapAUHAIbHbIC U3MEHEHUS.

HoBpie uH(pOpManMOHHBIE U TEIEKOMMYHUKAIIMOHHBIE TEXHOJOTMM M HMX aKTHBHOE
IIPUMEHEHHUE B CHUCTEMAax CBSI3U I'OCYIApPCTBEHHBIX CTPYKTYpP U CHUJIOBBIX BEJOMCTB I103BOJISIOT
MyTeM BHEJIPEHHs HOBBIX BBICOKOYPOBHEBBIX YCIYT PE3KO TMOBBICUTH 3(PPEKTUBHOCTD
(GYHKIIMOHMPOBAHKS TOCYIAPCTBEHHOW CHCTEMbI YITPaBJICHUS B 1iesioM [1].

PaccmarpuBas onbiT mocrpoenuss cucrem [IMP  Begymmx apmuii W OpratoB
oOmIecTBeHHON 0€30MacHOCTH MHUpPa, MOKHO CJIeNaTh BBIBOJ, YTO HAa COBPEMEHHOM »JTame
pa3BUTHUS CUCTEM CBSA3M HAOJIOJAETCS] TEHACHLUS ME€PEX0AA OT TUIOBBIX CETEM TPAaHKUHIOBOM
cBs3u Ha O6aze mporokosioB DMR, APCO-25, TETRA k mocTpoeHHI0 MYJIbTH CEPBUCHBIX CeTel
ces3u Ha Oaze IIMP-LTE, oObenunsiommx opraHbl W IYHKTHI YIPABICHUS Pa3IHYHBIX
TFOCY/IapCTBEHHBIX CTPYKTYp Ui MPEIOCTaBICHUS JOJDKHOCTHBIM JIMIAM HEO0OXOIHMMBIX
WH(GOPMAIMOHHBIX PECYPCOB U CEPBUCOB B eIuHOM MH(MOopmamuoHHOM mpoctpanctse (EUII).
HaubGonee akTuBHOE pa3BUTHE MYJIbTUCEPBUCHBIX CETE€W CBA3M HJAET B OpraHax OOIECTBEHHOU
0€30MacHOCTH U BOOPYXEHHbIX cuiax Kuralickoil HaponHoil pecrybnuku, ctpaHax HATO, B
MeHbIIIel cteneHu B Poccuiickoit dpeneparium.

AMepHKaHCKOE BOEHHOE PYKOBOJACTBO pabOTaeT Haj LEIbIM KOMIUIEKCOM MEPONpPUATUN
[0 COBEpPLICHCTBOBAHMIO CHUCTEM YyIpaBiieHUs. Ha JaHHBII MOMEHT CHJIOBBIE CTPYKTYpbI
OCHAIIIEHbl YHUKAJIBHBIMU CPEJICTBAMU IE€PEAAUN JIaHHBIX, IOCTPOEHA LUIMPOKO Pa3BETBICHHAs
cucrteMa cBsi3u. KoHuenuus pas3Butusi ynpasieHus B cTpaHax HATO cBugerenbCTByeT, 4TO
OCHOBHYIO Harpy3Ky B CETH CBSI3U HECYT Ha ceOe TpaHCIIOPTHbIE KaHallbl CBA3M (ONTHYECKUE
JMHHUH, CITyTHUKOBBIE KaHANbBI), OHU K€ COCIUHSIOT B €IUHYIO CHUCTEMY 30HBI TPAHKHWHTOBOM
YKB panuocssizu, co3gaHHbie Ha 6a3e OKOHEYHBIX MYJIbTH pexuMHbIX YKB Tepmunanos ¢ LTE
Moayiem [2]. B 6mmwk He cpounoit nepcnektue B CIIA mmanmpyetcs BHenpenue cereir LTE
cBsi3u TsATOro mokosieHus (5G) B MHGOPMAIMOHHYIO HH(DPACTPYKTYPY BOOPYKEHHBIX CHII 3a
cuet npoBeaeHuss HUOKP cpenu kommepueckux kommnanui [3].

B Kwurae axkTuBHO pa3BHUBaeTcs HPOU3BOJCTBO CPEACTB PAAMOCBA3H, IO3BOJSIOIIMX
paboTaTh OJHOBPEMEHHO ITUPOKOMOJIOCHBIM U Y3KOMOJOCHBIM cUTHanaMu. [IpuHST craHmgapt
TSl TaK Ha3bIBAEMBIX cUCTeM CBsi3u «2+4»: ctangapt PDT (Police Digital Trunking, Kuraiickas
BepcHsl y3komonocHoro crangapra DMR), koTopsiii paboTaeT cOBMECTHO € 3aKpbITOM Bepcueit
craugapta LTE, amantupoBaHHOrO 1jsi Cioy>kKO OOIIECTBEHHOW O€30MacHOCTH M apMEHCKHX
noapasnenenuil. OCHOBHOE HOy-Xay COCTOMT B TOM, 4YTO oOOecledeHa BO3MOYKHOCTh
MCIIOJIb30BaHUs JJIsl CBSI3M OfHOBpeMeHHO /ByX ctanaaptoB: PDT u LTE na onnoit 6a3oBoit
craniuu [4].

[IprunHO#l pa3BUTUS MyJIBTUCEPBUCHBIX cucTteM cBsi3u crangapra LTE-PMR, crana
BO3MO>KHOCTb ITPEIOCTABIICHUS M10JIb30BATEIO BCETO CIIEKTPa YCIYT TPAHKMHIOBOW PauOCBA3U
NapajuleJIbHO CO 3HAUYMTEIbHBIM YBEIMYEHHEM CKOpPOCTH Mepefadd JaHHBIX. DTO OTKPHIBAET
HOBBIE BO3MOXKHOCTH 15 nonb3oBarenedl [IMP — nepemaua BuAeo, BBICOKOCKOPOCTHAs
TeJIEeMETpHs], TIPU MCIOIb30BaHUM OKOHEUHBIX TepMuHanoB (paguocraniuii) ¢ LTE monynewm,
4YTO Hambosee aKkTyalbHO IJISl CHJIOBBIX, CIEHUANBbHBIX TOCYJAapCTBEHHBIX OPTaHOB, TaK Kak
MPEIOCTaBIIEHUE YCIYT CBS3M MHOKECTBEHHOT'O JOCTYIa i paboThl B I0OOOM MecTe, Oyayuu
HE TPUBS3AHHBIM K KaKOW-TMOO OMpPENEeNeHHON TOYKe W Jlaxke K KaKOW-TO OrpaHHMYeHHOU
TEPPUTOPHUH, JaKE B YCIOBUIX HUMEIOLIUXCS Pa3HOPOIAHBIX U PA3HOTUITHBIX CUCTEM PATUOCBSI3U.
HmenHo nmosromy HeoOXoanMa pa3paboTKa U BHeJIpeHHE Ha 0ojiee KaYeCTBEHHO HOBOM YPOBHE
CHUCTEMBl CBSI3M, OCHOBAaHHOM Ha HCIHOJB30BAaHUU TEXHOJOTMM OECIpPOBOJHBIX ceTeil
MHOECTBEHHOI'O JIOCTYIIA, KOTOpas 1aeT BO3MOKHOCTb COTPYJHHUKY TOW MIJIM WHOU CITy>KOBI BHE
paboyero Mecrta ONEpPaTUBHO pelIaTh IOCTABJIEHHBIE 33/JaYyd W HaubOosiee TOJHO BIAJETh
UHPOpPMaLMOHHON 00cTaHOBKOM. Co31aHNEe HAIMOHAIBHOW CHCTEMbl BOGHHOW pPaJMOCBS3U Ha
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6a3e cucrem [IMP — LTE u ee ucnonb3oBaHne B CHJIOBBIX, CHEIUAIBHBIX TOCYAapCTBEHHBIX
opranax, O0OECIeYWT eIWHOE YIpaBlIeHHE IO Bcei Tepputopun PecnyOnuku Kazaxcran
CTPYKTYPHBIMH MOAPA3IEICHUSIMHA BEIOMCTB, IIO3BOJIUT PE3KO MOBBICUTH 00BEMBI TPUHUMAEMOM
uHbopManuy, JOOUTBCS OSKOHOMHUH  MaTepHAIBHO-TPYIOBBIX  PECYpPCOB,  00ECICUUTH
ABTOMAaTU3UPOBAHHBIA KOHTPOJIb IIPOLIECCOB MPUHATHS PEIICHHH, CO34aTh HAJACKHYIO CUCTEMY
yIIpaBICHUS, PaCHpECICHHBIMU Ha OOJIBIION TEPPUTOPUU W BXOJSMIIMMH B COCTaB THOKHUX
aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIICHUSA.

[IpeumymectBa wucnonp3oBanuss YKB  pamgwocranuuu ¢ LTE  wmomynem B
VHU(PUITUPOBAHHOW  MYJIbTUCEPBHCHONH CETH  PAJAMOCBI3M CWIOBBIX M CHEIHAIBHBIX
rOCYJapCTBEHHBIX OPraHOB:

— yHudukanus cuctemsl u cpeacts [IMP u kak ciencTBue MOTHOE B3aMMOJICHCTBHE
MEXIYy BEIOMCTBAMM, YTO HAIPSMYIO BIIMAET Ha ONEPATUBHOCTH YIPABJIEHUS U CKOPOCTh
IIPUHSATUS PELICHU;

— MPUOPETH3alMsl BBI3OBOB U PA3JEICHUE IIOJHOMOYMKA B COOTBETCTBUU C
BBIIIOJIHSIEMBIMHM ~ 33/1a4aMU  Ka)KJOTO JIOJDKHOCTHOTO JIMLA CWJIOBBIX M CHELUMAJIbHBIX
roCy/1apCTBEHHBIX OPTraHOB;

— SKOHOMHMS YaCTOTHOTO pecypca;

— eIMHbIA HYMEpPALMOHHbIN IUIaH;

— BO3MOXHOCTb BbIx0/1a HA ATC BEJOMCTBEHHBIX CE€TE CBS3U;

— MOPOCMOTP MOTOKOBBIX BUJIEO B BEICOKOM Pa3pEILICHUH;

— TEepMHHAJI MO>KHO KCIIOJIb30BATh KaK MOJEM JJIsl pa3jaull MHTEPHETA;

— OpraHu3alys BUICOKOH(PEPEHIIH, a TaK)Ke 3BOHKH IO BUICOCBSI3H;

— Habmozaenue c [1Y 3a MecToOHaxX0KI€HUEM JTOJKHOCTHBIX JIMLL C TEPMUHAIAMU;

— BO3MOXHOCTb TIIOJIy4€HHUS BCEX CEPBUCOB MYJIbTH PpEXKUMHOIO TEpMHUHAJa Ha
cinyxeOHbIXx cmaptdonax, rtoranmerax, POC-tepmmuamax, POC-Bumeo permcrapropax
COTPYAHHUKOB IyTEM YCTAHOBKHU IIPOTPAMMHOTO IPHIIOKEHUS;

— Iepeajpecanysi BUAECO BbI30Ba C JIIOOOr0 TEpMHHAjJa Ha IUIAHIIET WM TEPMUHAI
JOJIKHOCTHOTO JIMI[A CUJIOBBIX U CIIEUAJIbHBIX FOCY/IapCTBEHHBIX OPraHOB;

— BBIBOJI BHUJEOCHUTHAJIa C N0OOTr0 TepMHHalla Ha pabodyee MeCTO Oomeparopa, dKpaH
LEHTPOB YIPaBJIECHUN CHUIIOBBIX U CHEHUATbHBIX TOCYIAPCTBEHHBIX OPTaHOB;

— 3alKuch BHUJAEO M PaJUONEPETOBOPOB C TEPMUHAIOB C COXpPAaHEHHEM Ha CepBepe
BUJICO3AIHCH.

Takum 00pa3oM, NOTPeOHOCTh BHEJIPEHUS] MYJIbTUCEPBUCHON CHCTEMBI BOEHHOU CBSI3U
crannapta LTE-PMR Ha coBpeMeHHOM 3Tare pa3BuTHs HH()OPMALMOHHBIX TEXHOJIOTUH B HENIX
obecrieueHuss MOTPEOHOCTEH ympaBlieHUs,, OueBHAHA. Tak Kak B HACTOSIIEE BpeMs B CHITY
pa300IIEeHHOCTH BEJOMCTBEHHBIX ceTel, Hed((EeKTUBHOTO UCTIOIH30BAHUS UMU CIEKTPA YacToT,
OTPaHUYEHHOCTH  KOJMYECTBA  OOCIHYKMBAEMbIX  IOJBUXHBIX AOOHEHTOB,  CIOKHOCTHU
VHU(DUKAIMK anmnapatypbl CBS3U M YOPaBIEHUS, a TaKXkKe psAna APYrUX NPUYUH TPUMEHEHUE
BEJIOMCTBEHHBIX CHCTEM HOCHUT OrpaHW4YeHHBbIN xapaktep. K Tomy ke Habmtonaercs npodiema u
BO BHYTPUBEIOMCTBEHHBIX CHUCTEMax CBSI3U, TJl€ UMEIOTCS MNPOOJIIEMbI C COBMECTHMOCTBIO
Pa3HOTHUIIHBIX CPEJICTB CBS3M PAa3IUYHBIX MOKOJEHUH. OJHAKO BEIOMCTBEHHBIE CHCTEMBI
pazvoCBsA3M, HECMOTPSl HA OTMEUYEHHbIE HEIOCTaTKU OYyAYyT HCIOJIb30BaThCS €Ille IUTEIbHOE
BpeMsi, YTO OOBSCHSETCS WX MPAKTUYHOCTHIO M OPHUEHTAIlMEH Ha Te YCIOBUS M CHEHUPUKY
paboTHI, 7151 KOTOPOH OHM CO3/IaBATUCH M OTPAOATHIBAJIUCE.

Hcxons w3 osroro Hambojee ONTHMAJeH BAapUaHT CO3JaHUS CHUCTEMBI BOCHHOMU
pajvoCBsA3M  IyT€M  OpraHu3alud  €JUHOrO aBTOMATHU3MPOBAHHOTO  YIpPAaBJIEHUs
BEIOMCTBEHHBIMU W  JIPYITMMHU  JIOKQJIbHBIMU  CHCTEMAaMH  PaJUONOABM)XHOW  CBSI3H,
00BeAMHIEMBIMU B CETh PAIMOCBSA3H CO CTALIMOHAPHBIMU U C TOJBMKHBIMU O0BbEKTaMH OOIIETO
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noabp30Banus [5]. BapuaHT apXUTEKTYphl CETH HAI[MOHAILHOW CHCTEMBI BOCHHOW paJHOCBSI3U
Pecniyonuku Kazaxcran npezcraBiieH Ha pUCYHKE.

Pucynok. — BapuaHT apXUTEKTypbl CETU HAIlMOHAJIBHOM CUCTEMbl BOCHHOM PaJIMOCBI3U
Pecnyonuku Kazaxcran

Cyaprdon POC
POCipier pr BILICOPETIICTPATOP

e V) /"

My bTHIPOTOKOMBHAR p/éT

onmepaTopos
MOOH.IbH Oif
COTOBOII CBSI3H

IosieBasi cucremarpankunrosoii, LTE pajxunocssizn

VSAT
POC+DMR p/cT t [: )
LTE-iBS
o =
KAC

MapmpyTiratop

Aucnetyep
cucTemMbl
(aamuHucTpaTop)

-

Jucnersep  Jlucmetdep  Jlucmerwep Jicmerdep  Jlucmetuep  Jlucmersiep cers ETCI'O
tpak. MO Tpamk. MB/l rpamk. CTO Tpamk. HI'  tpamk. KHb  tpamk. MUC

OT0 TICTIOTHE HIls

CHCTeMBI A CHCTEeMBI

DMR pl/et

DMR pler

e

-

[Ipu 3TOM apXUTEKTypa CETH COCTOUT U3:

— CETeH MPSIMBIX CBS3EH, PACTPEICICHHBIX CETEM C SYEUCTOW TOMOJOTHEN CHIIOBBIX
BEJIOMCTB U CIIELIMAIbHBIX TOCYAAaPCTBEHHBIX OPTaHOB, U CETEN PAIUOIO0CTYIIA;

— CHCTEeM: TpueMa W O0O0paOOTKH BBI30BOB, BH3YaJbHOW CHCTEMBI JIHCTICTUCPHU3AIINH,
aHaJn3a TMPOUCIIECTBUHM, obOecrieueHrss 0€30MacHOCTH TPU MPOBEIECHUU KPYIHBIX MacCOBBIX
MEPONPUITHIA UK oOecriedeHus] 6€30MaCHOCTH OXPAHSIEMbIX JHUIL;

— miardopM: B3auMmojencTBre MekAy cuctemamu, Call nentp, yHudukanum JaHHBIX,
3aMKcH BCeX MEPEroBOPOB U IAHHBIX, TEOMH(POPMAIIIOHHON CHCTEMBI;

— OKOHEYHBIX TepMHHaANOB: panguoctaniuu Y KB, panuocraniun YKB ¢ LTE monynewm,
BUJICOPETUCTPATOPHI, INTAHIIETHI, CMAPT(HOHBI TOJDKHOCTHBIX JIUI] U T.1I.

Bca  apxurektypa - mpoekta  crpoutbess  Ha: LTE-PMR  KOHBepreHTHBIX,
KOHBCHIIMOHAIBHBIX M TPAHKMHIOBBIX CHCTEMaX OIpPEeACIEHHOro mpoTokoa (Hanpumep, DMR),
TEPMHHAJIAX U COOTBETCTBYIOIIEM ITPOrPaMMHOM OOECTICUeHUH.

CIIMCOK JIMTEPATYPBI
1 Kpusuos C.II. IlepcriekTuBBI pa3BUTHS CHUCTEMBI YIPABJICHUS CTALMOHAPHBIM Y3JIOM
CBSI3U, OCHALIEHHOM HOBBIMM HH(PO TENEKOMMYHHKAIIMOHHBIMH CPEACTBAMU / AKTyaJbHbBIE
npo0sieMbl MH(OTENTEKOMMYHUKAIMI B Hayke M oOpa3zoBanuu. IV MexayHaponHas Hay4HO-
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MPHTH 31.25.17

A.T. BEPJIUBEKOB!, A.H. TYJIEMBAEB? A.T. ABWJIbJINH?,
P.P. TJIEYJIEHOB?, M.M. KAJIUTIAHOB*

Hayuonanvuoiii ynusepcumem oboponwt umenu Iepsozo Ipesudenma Pecnybuuxu
Kazaxcman — Enbacul, 2. Hyp-Cynman, Pecnybnuxa Kazaxcman
2TOO «R&D yenmp «Kazaxcman unocunupuney, 2. Hyp-Cynman, Pecnybnuxa Kazaxcman
3Tomckuii 2ocyoapcmeennviii yuueepcumem, 2. Tomck, Poccutickas ®edepayus
4 Boenno-unoicenepruiii uHCmumym paouos1eKmpoHuKiL u ces3u,
2. Anmamul, Pecnyonuxa Kazaxcmarn

CIIOCOBbI YCOBEPHIEHCTBOBAHMUSA BOOPY)XXEHUSA
Y BOEHHOI TEXHUKH C UCIIOJIb30BAHUEM
KOMIIO3UTHbBIX MATEPUAJIOB HA OCHOBE I'PA®EHA

AnHoTanusi. Pa3Butue O0OOPOHHOM NPOMBIIUIEHHOCTH B YCJIOBHSIX IOCTOSIHHOTO
TEXHUUYECKOTO Mporpecca TpeOyeT u3ydeHHus U pa3pabOTKH HOBBIX CIOCOOOB MOJAEPHHU3ALUU U
VIIy4IIeHUs] BOOpykeHusi. B manHoi paboTe mpeacTaBieHo 0O0OCHOBaHUE JUIsl UCCIICIOBAHUS B
o0yacTu MOJy4YeHHs] U MPUMEHEHHUS HOBBIX KOMIIO3MLMOHHBIX MOKPBITHA C MCIOJIb30BaHUEM
okcuaa rpadeHa, rpadeHa s YIYUIICHHS TEXHUYCCKMX M MEXaHHYECKUX XapaKTCPUCTHK
BOOPY)KEHUS M1 BOGHHOUN TEXHHKH.

JlanHasi Hay4dHasl CTaThsl OMYOJIMKOBaHA B PAaMKaX BBHIMOJIHCHHS HAYYHOW MPOTPaMMBbI
nporpaMMHo-1iesieBoro (unancupoBanus Ha 2021-2023 romer MPH Ne BR109015-0221
«Pa3paboTka TEXHOJOTUU 3alIUTHBIX TOKPBHITUHA TOBEPXHOCTEH BOOPYKEHUSI U BOCHHOM
TEXHUKU JUIS 3alIUThl OT arpecCUBHBIX (AaKTOPOB OKpYXKAlOIIeW cpeAabl U YCIOBUHN
OKCIUTyaTaruuy  (uccienoBanusi  ¢uHaHCHpyOoTcs  KomuteToM Haykm  MUHHCTEpCTBA
obOpasoBanus u Hayku Pecriyonuku Kazaxcran).

KaroueBsble cjioBa: rpadeH, KOMIO3UIIMOHHBIC MAaTEPHUAIIBI, HATBIJICHHE, OKCHUT TpadeHa.

Tyiingeme. TypakTel TEXHUKAJIBIK HPOrpecc >KarJalblHIAa KOPFAaHBIC OHEPKICIOIH
JAMBITY Kapy-)KapaKTbl JXaHFBIPTY MEH >KaKCapTy[IblH JKaHa TOCUIIEPIH 3epaelieyli KoHe
a3ipieyai Tanan erefl. by jkymbicTa Kapy-)Kapak MeH 9CKepU TEXHUKAHBIH TEXHUKAJBIK JKOHE
MeXaHUKaJbIK CUITaTTaMalapblH jKaKcapTy YIIiH rpadeH OKCUIH, TpadeHl naiaanaHa OThIpHIII,
KaHa KOMITO3UIMSUIBIK KaObIHIApIBl aly jKOHE KOJJIaHy CallaChlHAA 3epTTey YIIiH Heri3jaeMe
YCHIHBUIFaH.

Feurevun  makama JKTH  NeBR109015-0221 «Kopimaran OpTaHBIH — arpecCUBTI
(bakToprapblHaH KOHE NaiijjanaHy >KafjalgapblHaH KOpFay YIIIH Kapy-KapakK IeH 9CKepu
TEXHUKAHBIH YCTIHI KabaTTapblH KOpFAay TEXHOJOTHCHH o3ipiney» 2021-2023 sxpurmapra
apHanfaH OarJapiaMalblK-HbICAHANIBl KapXKbUIAHIBIPYABIH FHUIBIMU OargapiaMachlH OpbIHIAY
meHOepinae xapusutannabl (3eprreynepal Kazakcran PecmyOnukackr BimiM  koHE FBUIBIM
MHHHUCTPIITIHIH FBUIBIM KOMUTETI KapKbUIAHABIPAIbI ).

Tyiiin ce3aep: rpadeH, KOMIO3UIUSIBIK MaTEpHATIIAP, TO3aHATY, rpadeH OKCHU/II.

Annotation. The development of the defense industry in conditions of constant
technological progress requires the study and development of new ways to modernize and
improve weapons. This paper presents a rationale for research in the field of obtaining and
applying new composite coatings using graphene oxide, graphene to improve the technical and
mechanical characteristics of weapons and military equipment.
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MonepHu3zanus 1 pa3BUTHE 000OPOHHOTO KOMILJIEKCA SIBJISIETCS] BAKHOM YacCThIO MOJIMTUKU
rocy/iapcTBa, HallpaBJICHHON Ha oOecrieyeHre BOGHHOM 1 HAI[MOHAJIbHON 0€3011aCHOCTU CTPAHBI.

Ha nanubiii MoMeHT pa3paboTka M MOJEPHHU3ALUS BOOPYXKEHUS W BOCHHOM TEXHUKH
ABIISIETCSl aKTyaJIbHOW 3ajaded. B  1enmsx NOBBILIEHHS MPOYHOCTH, H3HOCOCTOMKOCTH,
YMEHBIICHHUS Beca, BEAYTCsl pabOThl ¢ HAHECEHUEM KOMIIO3UTHBIX MOKPHITHIA Ha JIETAIIH.

B pamkax manHo# paGoThI ObUIO IPOBEIEHO UCCIIEI0BAaHUE TOKPHITHII HA OCHOBE Pa3HbIX
cocTaBoB MOpOWKOB. I[1o mMmomydyeHHBIM pe3ynpTaTaM HCCIeIOBaHMS (PU3HKO-MEXaHUUECKUX
CBOMCTB MOKphITHH Oblia BhiOpaHa cucrema Cr — Ni — Ti — Zr — Cu, mosiydeHHas: METOJIOM
MEXAaHUYECKOTO JIETUPOBAaHUS HA IUIAHETApHOM IIAPOBOW MEJIbHUIIE. DKCIEPUMEHTAIbHO OBLIN
OTIpeieNIeHbl CKOPOCTh BPAILECHHUS MEJSIIIIUX CTAaKaHOB, BpeMs 00pabOTKHU U cpelia U3MEIbUeHUsI.
PesynbraThl HCTIBITAaHUI MOKa3aaH, YTO 0Opa3lbl ¢ MOKPHITHEM (B (EKTUBHEE IO CPABHEHUIO C
oOpa3iom 6e3 mokpeiTus. [locme HaHeceHWs mopollka Ha ycraHoBke «Jlumer - 425» wu
npeoOpa3zoBanus moBepxHoct MeroaoM Kb, HaOmo0manoch MOBBIIICHUE >KAPOCTOMKOCTH M
M3HOCOCTOMKOCTU. HecMOoTpsi Ha MOJOXKHUTENIbHBIE PE3yJbTaThl MCCIECIOBAHUNA, UMEET CMBICI
pacCMOTpeHHE  JApyrux  cucreM  mnopomkoB.  OcoOblii  MHTEpeC  IPEICTaBISIIOT
YTJIEpOI0COIepKAIINE KOMIIO3UTHBIE MaTepUaIbl.

Bricokuii moOTeHIIMAN TPUMEHEHUS B KA4YECTBE IOKPBITUS HMMEIOT KOMIIO3UTHBIE
MaTepuaibl ¢ UCIOJIb30BaHUE OKcHIa rpadeHa uiu rpadeHa, B BUAY Pa3INUHbIX GU3NYECKUX U
XUMHUYECKHX XapakTepucTuk. lcrmonb3oBaHue Marepuana MNPaKTUYECKH HEOTPAHUYEHHBI U
00elaroT pPeBOMIOIMOHU3UPOBATh, MHOTHE OOnacTu. Takue marepuanbl akTUBHO HCIOJIb3YIOT B
Pa3IUYHBIX OTpacisx MPOMBIIIJIEHHOCTH, TaKuWX KaK: MAalIMHOCTPOCHHWE, aBUAIlMOHHAs U
KOCMUYECKasi MPOMBIILIEHHOCTb.

Oxkcun rpadena — coenuHeHue, oOpasyromieecss nmpu oOpaboTke TpaduTa CHIHBHBIMH
OKUCIUTENSAMH, YIIIEpOoJia, BOJOPOJA, M KHCIOPOJa B Pa3IMYHBIX COOTHOIIECHMSIX. Matepuan
IPEJICTaBIsIET cOOOM MOPUCTYIO MeKCarOHaJIbHYIO JIBYMEPHYIO PEIIETKY M3 aTOMOB YIiepoja C
MPUCOEIMHEHHBIMU KUCIOPOA-coAepKauMu rpynnamu. Cunraercs, uto oH B 200 pa3 nmpouHee
CTaJlM, ¥ €r0 IUIOTHOCTh IPUMEPHO TaKas e, KaK y yriaepoJHOTO BOJIOKHA, IPUMEPHO B 5 pa3
Jerye, 4em y CTaji.

Okcun rpadeHa TONYyYarOT JUCIEPTHPOBAHUMEM OKCHIa TpaduTa B TMOJISIPHBIX
pacTBOPUTENAX, HUCHONb3ys cinaboe VY3-Bo3JelcTBHME WM MEXaHHYECKOe IepeMellnBaHue.
Janee oxcuj rpadura pacciamBaeTcss Ha OKCHJ rpadeHa, KOTOPbIH MOXXHO HaHECTH Ha
MO/JIOKKY B BUJE TOHKOM IJIEHKH.

Hanecenne B kadecTBe MOKpPBITHI SBISETCS aKTyalbHOH M BOCTpeOOBAHHOM (popmoit
KOMIO3UIIMOHHBIX MaTepuasioB. CaMbIM pacpOCTpaHEHHBIM U JOCTATOYHO MPOCTHIM CIIOCOOOM
HaHECEeHMsI MOKPBITUH ABIIsieTCS MeTo razorepmuueckoro HanbuieHus (I'TH). Beneactsue toro,
YTO JeTallb, Ha KOTOPYKD HAHOCHUTCSl TOKpPBITUE, HAXOAMTCS B TBEPJAOM COCTOSIHUU, HJis
npoueccoB I'TH xapakTepHbl He3HAUUTENbHBIE TEIJIOBBIE NedOpMallli, a TaKXKe OTCYTCTBHE
U3MEHEHUH B CTpyKType pAetanu. CrmocoObl TMONy4eHHs KOMIIO3UIIMOHHBIX TOKPBITUHA C
MCIIOJIh30BaHUEM OKcHia rpadena onucansl B [latente [1].

[Iupokoe npumeHeHue rpadeHa BHI3bIBAET BOPOCHI O €T0 TOKCUYHOCTH U 0€301acCHOCTH
UCIONIb30BaHusA. TecThl, MPOBEACHHbIE HCCIeNOBaTeNIMU U3 |'epMaHMM, TOATBEPIMIH, YTO
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BIIbIXaHHE rpadeHa He BpenuT opranusmy. Takxke yuenbie B FOxHoit Kopee moarBepanau, 4ro
BIbIXaHUE rpadena 6ezonacHo [2].

OnacHocTh npeacTaBisieT rpadeH, KOTOpbIil MOMy4yaloT MyTeM pa3MellnBaHus rpadura
WIM YTJIEpOJa B BOJE: NIONAJas B KIETKY, TAKHE MEIbYallINe YAaCTHUIIbl JEHCTBUTEIBLHO MOTYT €€
youts. OfHako ceiyac B OMOAIEKTPOHUKE MCHONB3YIOT APYroil crnocod monyuyeHus rpadeHa —
OyTeM XHMHUYECKOTO OCaXKICHHUA M3 Tra3oBod (a3pl. YacTHIbl TOIY4alOTCs JTOCTATOYHO
KpynHbIMH. [10TOM HX 3aKpeIUIsSioT Ha MOAJIOKKE, M IPOHUKHYTh CKBO3b KIETOUHYIO MEMOpaHy
OHH yXke He MoryT [3].

Camblii pactipocTpaHEeHHBIN METOJI MoJydeHus — MeTo; Xammepca [4]. B nanHom mertoe
B KauyeCTBE OKHCIUTENS BBICTYMAeT MepMaHraHar Kaiaus. Takke B OOJBIIMHCTBE CIIy4acB
pEaKIMOHHAs CMECh SIBJISIETCS B3PBIBOOIIACHOM, a IMPOAYKTHl PEAKLMU OKa3blBAIOT BPEIHOE
BIMSHUE JJIs1 OKpPY)KAIoIIeWd cpenbl, NaHHYI0 MpoOieMy YK€ pelluiu, pa3padoTaB HOBYIO
METOIUKY IOJIydYCHHs MaTepHraina [5].

Ha naHHbIli MOMEHT NOATBEPKAEHO, YTO KOMIIO3UTHBIE MAaTEPHUAIIbI C UCIIOIb30BAHUEM
rpadeHa yIydmialOT MeEXaHWYeCKue CBoicTBa neranu. ['paden oOnamaer 3HAUYUTENBHBIM
MOTEHLIMAJIOM B TEXHOJOTHSX WHIWBUAYadbHOW 3alllUTBl OT Myjdb. Pa3paboTaHHBII
uccienoBareasimu u3 Mcmanuu [6], HAHOKOMIIA3UTHBIA MaTepHal apMHUpPOBaHHBIN rpadeHoMm,
3HAQUYMUTEJIBHO JIYYIll€ OPUTHHAIBHOIO KOMIIO3UTHOTO Marepuaia Mo MEXaHUYEKCUM CBOMCTBaM.
O06 »TOM CBUIECTENBCTBYIOT HCIIBITAHUS C BO3JCMCTBHEM BOEHHBIX OoermpumnacoB 7,62x51 mm
FMJ, BoinmyiieHHBIMU TMPENU3MOHHON BUHTOBKOM Accuracy International AW.Kak mnokazanu
pe3ysIbTaThl, HAHOKOMIIO3UT, UMEET YIy4IIEHHBIH OaUIMCTHYECKUI Tpeaen MO CPaBHEHUIO C
UCXOJHBIM CIIOMCTBIM MaTepuajoM, Takke o0JagaeT Jydliedl CrnocoOHOCThIO pacceuBaTh
yapHYIO SHEPruto, 0€3 3HAUUTEIBbHOI0 YBEIUYEHHUS €r0 INIOTHOCTH.

OpHolf W3 MHOTOUYMCICHHBIX OcCOOeHHOCTel TrpadeHa SBISETCS €ro JEerkocTh.
Uccnenoatenu u3 Mmnepckoro koimemka Jlongona [6] cTpeMsTCs yMEHBIIUTh BEC 3alIUTHBIX
JOCTIEXOB, coyeTas MHIeNK W rpadeH. ['umoresa 3akirO4aauch B TOM, 4YTO, papUHHPOBAB
BHYTPEHHUH CJIOM KEBJIapa, MOKHO YMEHBILIUTh Pa3Mep BHEIIHEr0 KEPAMUUYECKOTO CII0sI, C/IENIaB
KUJIET Jierye U MoOuibHee. B kauecTBe BHYTPEHHEro CjOs MPEANOiaraioch HCIOJIb30BaHUE
miesika ¢ 1o6asieHueM rpadena.

b1 mpoBeieH 3KCEPUMEHT NyTEM yJapa MaJIeHbKUMH KyCOUKaMH METalia 1o WEIKY C
nobasienreM TpadeHa. ODKCIEPUMEHTHl TMOKa3aid, 4YTO JJo0aBieHuWe TrpadeHa Ha MIENK
MOBBIIIAET TPOYHOCTH KOMITO3HTA.

VYHukangbHble NMpUMEHEHUs rpad)eHa B BOCHHOW aBHAIIMOHHOW MPOMBILIUIEHHOCTH YXKe
HaxoAsaTcs mojn HabmogeHueMm. ['paden He HaHOCHT Bpema GIO3ENsDKY caMmoyiera MpHu
BO3/JICHICTBUM HU3KUX TEMIEPaTyp, YTO 3HAUUTEIHHO MOBBIINIAET OE30MAaCHOCTH IOJIETOB, U HE
TpeOyeT MOMOJHUTENbHBIX BIOKEHUI B 00pabOTKYy pa3iMYHbIX THUIIOB OINEpalHi KUIKOCTHOTO
o0e33apaKuBaHus caMoJIeTa.

HcnbiTanus mpoTOTHIIA TOKA3ald, 4YTO MCHOJIb30BAaHUE KOMIIO3UTHBIX MaTepHaloB,
coJiepkalux rpadeH, NPUBOANUT K YIYUIICHUIO a3POJUHAMUYECKUX XapaKTEPUCTUK (CBSA3AaHO C
yMEHbIIIEHHeM J1I000BOro compoTtuBieHus). Cuna TpeHus cHuxkaetrcs 5-7 %, 4To BelmeT K
YMEHBUIEHUIO pacxo/1a TOIINBA.

Oxcupn rpadeHa sBIsSETCS NEPCHEKTUBHBIM MAaTEPUAIOM [UIsl YIydileHus (HU3mKo-
MEXaHWYECKUX CBOMCTB IIEMEHTHBIX KOMIIO3UTOB. J[aHHBIC HccaenoBaHuii [7] CBHAETENbCTBYIOT,
4T0 OKcHI TpadeHa oOecrneynBaeT 3HAUUTEIHHOE TIOBBIIICHHE MPOYHOCTH IIEMEHTHBIX
KOMITO3WTOB Ha C)KaTHe W Ha U3rM0, Kak B paHHUE, TaK U B MPOEKTHHIE CPOKH TBEPICHUS.

Takum 0Opa3zoM MOXKHO CKa3aTh, YTO rpad)eH UMeeT BHICOKHIA MOTEHIINA B TPUMEHEHUH,
HE TOJBKO B pA3BUTUH BOOPYKEHHOH NPOMBIIUIEHHOCTH, HO U B JI00OW obnactu
MalIUHOCTPOEHUS, 3APABOOXPAHEHHUS], JIIEKTPOHUKH, BEIYUCIUTEIbHON TEXHUKH, CTPOUTENIHCTBA
u T.1. V3ydeHre MaTepuaaoB Ha yrJIEpOJHON OCHOBE OOELIAET 3a/1aTh MOJOKUTEIbHBINA BEKTOP
pa3BUTHUS YKOHOMUKH, TaK KaK HCIOIb30BaHKe Irpad)eHa mouTu 6e3rpaHuIHBI.
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HNCITIOJIb3OBAHUE BO3OBHOBJIAEMBIX HCTOYHUKOB DOHEPI'MHN
B BOOPYXXEHHbBIX CHJIAX HOAK

AHHoOTamusi. Brpicokmii TemMm skoHOMHYeckoro pocta Kwuraiickoit HapomHoit
PecniyOimmkn Obu1 ObI HEBO3MOXKEH 0O€3 yBeIWYeHHUsT 00BEeMOB MOTpedsieHus sHepruu. llowck
HOBBIX PHEPreTUYECKUX MCTOUYHMKOB JUJISi POCTa M Pa3BUTHUs cerojHs s pykoBojactBa KHP
SBJISICTCS CTpPATErMYeCKH BaKHOM 3amaudeil. B pamkax moxaepHuzanuu Boopyxennbix Cun
HOAK, a taxxe akTUBHOW pealiu3alliy CTPATETUH BOECHHO-TPAXAAHCKON MHTerpanuu, B Kurae
3a TMOCJHEIHUE TOJbl OCYIIECTBIISIIOTCS MEpbl IO PA3BUTUIO BO30OHOBISIEMBIX HCTOYHUKOB
SHEPTUM B HMHTEPECAX BOOPYKEHHBIX CWI. lIpropuTeTHBIMHM U HamOoJee MepCIeKTUBHBIMU
HaIlpaBJICHUSIMU Pa3BUTHSI 3€JICHON 3HepreTUku B Kurtae sBISAIOTCS TUAPOIHEPreTUKa, BETpOBast
Y COJIHEYHAsl SHEPTE€TUKA, UCTIOJIb30BaHIE OMOMACCHI.

B cratpe mpencrtaBieHbl OCHOBHBIE NPHUHIUIBI KUTAMCKOTO PYKOBOJACTBA, KOTOPHIMU B
nanpHeiimem KHP Oymer pykoBOACTBOBaThCS B BOIPOCaX HHEPreTHYECKOM ITOJUTHKUA B
BOOpPYKEHHBIX cuiax. lIpoBeneH kpaTkuil aHalu3 JOCTOMHCTB M HEAOCTATKOB NPHUMEHEHUS
BO300HOBJISIEMBIX HCTOYHHKOB JHEPTUM BOOPYKEHHBIMH CHJIAMH, a TaKXKe MPEHMYIIECTBa,
KOTOpBIE MOKHO Oy/IeT OMYYUTh OT UX COBMECTHOT'O MCIIOJIB30BaHUS.

Hayunast craThsi omyOJIMKOBaHAa B paMKaX BBIIOJHEHHUS HAay4YHOTO MPOEKTa IPaHTOBOTO
¢unancupoBanuss Ha 2022-2024 romet MIPH NeAP148039/0222 «HaydyHo-TexHUYECKOE
000CHOBaHHME  TMapaMeTpoB M  pa3pabdOTKa  BETPOIHEPreTUYECKOW  YCTAHOBKH IS
AJIEKTPOIHEPIeTHUECKOro olecreueHusi 00bekToB BoopyxkeHHbix Cuil, Apyrux BOHCK U
BOMHCKUX (opmupoBanuii  Pecnybnuku  Kaszaxcran» (uccnemoBaHue  (UHAHCUPYETCS
Komuterom Hayku MunncrepcTBa o0pa3oBanus u Hayku Pecryonuku Kazaxcran).

KiioueBble cJioBa: BOOPYKEHHBIE CUJIbI, UCTIOJIb30BaHUE, BO3OOHOBIIEMbIE HUCTOUHUKH
SHEPTHH, BOCHHBIE 00BEKTHI, KOH(DIUKTHI, AJIEKTPOBUTATEIH, SHEPTETHKA.

Tyitingeme. Kpitait Xansik PecryOnmnkachiHbIH 9 KOHOMUKAIBIK ©CY KAPKBIHBIHBIH KOFaphl
00Jybl SHEPrusl TYTHIHYABl YIFaWTIail MYMKIH eMec eli. ©cy MeH Jamy YIIiH jKaHa dHEeprus
Ke3/epiH 131ey Oyriari tanga KXP OacuibUIbIFBIHBIH CTPATETHSUIBIK MaHBI3ABI MIHIETI OOJBII
tabbianpl. KXP  kapynbl KymiTepiH MoJepHH3AIMsIay, COHAAi-aK a3aMaTThIK-OCKepH
WHTETpalsl CTPATErusiChIH OeJNCeH Il Ky3ere achlpy IMIeHOepiHIe COHFBI Kbuimapbl Kpitaiima
Kapyabl KYIITEPAIH MyJJAeci YIIiH KaHApThUIATBIH JHEPrUs Ke3AepiH AaMbITy OOWBIHIIA
mapanap KaOsuimaHabel. KpiTaliga Xachll dHEPreTUKaHbl JAMBITYIBIH OaChIMIBUIBIFEI MEH
MEPCIIeKTUBANIBI  OaFBITTAPhl CYy JHEPreTHKAchl, eI >KOHE KYH DHEPrusichl, OMOMAacCaHbI
naiiianany OOJIbIN TaObLIAbI.

Makanaga Oomamakra KXP-garbel Kapynsl KyIITepAeri JHEPreTUKANBIK — cascaT
Mocesenepine 0acuibUIbIKKa ajnaThiH KpITail OacHIBUIBIFBIHBIH HET13T1 Karujanaapbl OepisireH.
Kapynbl kymtep/iiH *KaHapThUIATBIH SHEPTUS KO3JEPIH MailalaHyAblH apThIKIIBIIBIKTAPhl MEH
KEeMIIUTIKTEpIHe, COHJail-ak osapabl Oipyecin maiiianaHyqaH ajidyra OoJlaThIH Taiijanapra
KbICKAIlla Taj/1ay ’Kacayuapbl.

Feutermu  makama JKTH  NeAP148039/0222  «Kazakcran PecmyOmmkacer  Kapyssr
Kymrepinin, Oacka ma ockepiiepi MEH OCKEepPH KYPaJIbIMAAPBIHBIH OOBEKTUIEPIH JJIEKTP
SHEPreTUKachIMEH KamMTaMmachl3 €Ty YIUiH MapaMmeTpiiepAiH FbUIBIMHU-TEXHUKAJBIK HETi3/1eMect
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KOHE JKEJT SHEPreTHKAIBIK KOHABIPFBICHIH d3ipiey» 2022-2024 >xpuimapra apHajFaH TPaHTTHIK
Kap KbUTAHIBIPY FHUIBIMU KOOACHIH OpBbIHJAAY HIeHOepiHae >kapustianabl (3eprreyai Kazakcran
PecryOsmmkace! biim skoHE FBUTBIM MUHHCTPJIITIHIH FBUIBIM KOMHUTET1 Kap KbLIaHABIPAIbI ).

Tyiiin ce3mep: Kapyibl KyIITep, MaianaHy, KaHAPTBUIATHIH SHEPTUS KO37epi, dCKepU
00BEKTINIEP, KAKTBIFBICTAP, DJIEKTP KOFAITKBIILITAPHI, JHEPTUS.

Annotation. The high rate of economic growth of the People's Republic of China would
not have been possible without an increase in energy consumption. The search for new energy
sources for growth and development is a strategically important task for the leadership of the
People's Republic of China today. As part of the modernization of the PLA Armed Forces, as
well as the active implementation of the strategy of military-civilian integration, measures have
been taken in China in recent years to develop renewable energy sources in the interests of the
armed forces. The priority and most promising areas of green energy development in China are
hydropower, wind and solar energy, and the use of biomass.

The article presents the basic principles of the Chinese leadership, which in the future the
PRC will be guided by in matters of energy policy in the armed forces. A brief analysis of the
advantages and disadvantages of using renewable energy sources by the armed forces, as well as
the advantages that can be obtained from their joint use, is carried out.

The scientific article was published as part of the implementation of the scientific project
of grant financing for 2022-2024 IRN No. AR148039/0222 "Scientific and technical justification
of parameters and development of a wind power plant for electric power supply of objects of the
Armed Forces, other troops and military formations of the Republic of Kazakhstan" (the study is
funded by the Science Committee of the Ministry of Education and Science of the Republic of
Kazakhstan).

Keywords: armed forces, use, renewable energy sources, military facilities, conflicts,
electric motors, energy.

Ha xondepenmn OOH no uzmenenuto kiumara B Katosuue B 2018 rony, ['enepanbHbiii
cekperapp OOH A. T'yreppumn 3asBuj, 4TOo, HECMOTPs Ha TSKEIYI0 CUTYaIlMI0 Ha TJIAaHETE,
MHOTHE CTpaHbl HE CMOIJIM BBIMONHUTH [laprmkckoe cormamenue. [Ipu sTom Obuta oTMedeHa
aKTUBHOCTh KHTas 1O BBINOJIHEHUIO 0053aTENbCTB IO TEPEeXOoJy Ha BO300HOBISIEMbIE
UCTOYHUKHU dHeprum (Oaree — BU3). B nactosmiee Bpemss KHP Bosrmaenser pedTuHT cTpaH-
IIPOM3BOJUTENIEH COJIHEUHBIX Oarapeil, BEeTpsAHBIX TypOMH M 3iekTpomooOunedi. K mpumepy, B
Kurtae TOnbko aBToOychl motpeOmstor Oonee 1,8 Mwmmmapaa BTy aMTHR-MOHHBIX
aKKyMyJIATOpoB B roa. OTMeuaercs TEHIEHIUS IUIAHOMEPHOTO pa3BUTHSA TEXHOJOTHH C
HYJIEBBIM YPOBHEM BBHIOPOCOB B chepe oO1iecTBeHHOro TpaHcnopra [1].

B 510l CBA3M, MEXAYyHAapOIHBIE JKCIEPThl oTMeTHH, 4yro ycunus KHP no passuruio
BHWO HeratuBHO NOBIMAIOT Ha BHYTPEHHEE NMPOMBILUIEHHOE pa3BUTHE. OJIHAKO, ¢ KUTANCKON
CTOPOHBI, B JIOJIFOCPOYHOM NEpPCIEKTUBE HETaTUBHbBIE MOCIEACTBUS OYAYT HHBEIHMPOBAHBI
JI0XO0JIaMU OT MPOJIayKU TEXHOJOTHM Mo ucnosib3oBanuo BUD [2].

Bricokuit temn skoHomuueckoro pocra KHP Obut 661 HEBO3MOXKEH 0€3 yBETUYEHHUS
o0beMoB moTpebneHuss sHepruu. s pykoBojactBa KHP mouck HOBBIX 3SHEpreTHYeCKHX
VUCTOYHUKOB SIBJISIETCSI CTpAaTerM4ecKd BakHOM 3amaueil. [IpumoputeTHbiMH UM Haubomee
NEPCIEKTUBHBIMU HAINpaBICHUSIMUA pa3BUTUsL 3e€leHoM »dSHepreTukun B Kwutae sBisroTCS
TUIPOHEPTeTUKA, BETPOBas U COJHEYHas HJHEepreThka, MCIOoJIb30BaHHWE OuoMacchl. Briepsbie
KOHKPETHBIE 33J1a4M 10 YJYYLIEHUIO0 COCTOSHUS OKPYXarollew cpeasl U ucrosb3oBaHuio BHUO
ObLIM 0003HavyeHsbl B X msaTwiieTHeM 1iaHe (2000-2005 ronpr) sxkoHoMuyeckoro pa3sutus KHP,
a B XII natunernem runane (2011-2015 roas) ucnonp3zoBanue BUD yxke 3asaBieHO KaK UCTOYHUK
pocra OmarococtossHusl HaceneHust Kurtas, oguH u3 (QaxTopoB pa3BUTUS HMHHOBAI[MOHHBIX
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oTpaciel, BRICOKUX TEXHOJIOTHM, CO3aHMs TPOIYKIIUU C BHICOKOH JT00ABICHHOW CTOMMOCTBIO U
T.1. [3].

Nzyuenune osHeprermueckoir crtparerun HOAK  HeoOXomumMo is  TMOHUMAaHHS
SHEPreTUYECKON CHUTyallMu B MHpe, nockoibky nosist KHP B mpousBoacTBe 3Heprun BechbMa
BbicOKa. bornee Toro, 3To MoxkeT OBITh MOJE3HBIM [UIsl JajbHEHIero MPOrHO3UPOBAHUS
I00aNbHBIX U3MEHEHUN B cepe dHepreTuku. UeTkue ouepTaHus CTpaTervs dHEPreTHIeCKOro
pazButuss KHP npunumana B 2007 roay, korna npasurenbcTBo KHP m3nano nepsyto «benyto
KHUTY SHepreTuku Kutas» [4].

B pamkax monepauzaunu HOAK, a Takke akTMBHON peanv3alid CTPAaTeTUHU BOEHHO-
rpakJJaHCKOW MHTerpauuu, B Kurae 3a mocienHue roabl OCyIIECTBIISIOTCS MEPBI MO Pa3BUTHUIO
B> B wuHTepecax BOOpYXEHHbIX cuJI. B Heil kuTaiickoe pyKOBOACTBO OTYETIIUBO
chopMyIUpOBaI0  OCHOBHBbIE NPHUHLHUIIBIL, KOTOpeiMM B  janbHeiimem KHP  Gyner
PYKOBOJACTBOBATHLCS B BOIPOCAX SHEPIeTUUECKOU MOTUTHKHU:

B 2015 rony B benoit kaure mo BompocaM 0OOpOHBI OblIa OTMEUEHAa HEOOXOIUMOCTh
pa3BUTUS HOBBIX (OPM JIOTUCTUYECKOW TOJJICP)KKU C HWCIOIB30BAHUEM TIEPEIOBBIX U
aNbTePHATUBHBIX TEXHOJOTUH /Il 00ECIeUeHUs IPEUMYIIECTBA B BOOPY>KEHHBIX KOH(IHUKTAX;

B 2016 roxgy I'ocynmapctBenHoe ympasieHue mno jaenam sHepretuku KHP oOwsBuiio o
IJlaHaXx pealn3aldyd MWHULOMATUBBl [0 PA3BUTHUIO  AJBTEPHATUBHBIX BHJIOB HDHEPIUH,
MpeayCMaTPUBAIOIIYI0O MHBECTUPOBaHUE B cyMMe 0koJi0 360 muipa. momwt. ¢ 2016 mo 2020 rossr;

B 2017 rony T'ocynapctBeHHOe ymnpaBieHue 1o aenam sHepretuku KHP coBmecTHO ¢
'maBHBIM yIIpaBlIeHMEM IO TBUIOBOMY oOecrnedeHuto IleHTpambHoro BoeHHoro cosera KHP
OIMyOJIMKOBAJIM TMPOEKT IJIaHA CTPOUTEIHCTBA JJICKTPOCETEH ISl HYXKI MOTPAHUYHBIX BOMCK
HOAK wu Hapoanoii BOOpYyXEHHOW MOJIUIIUM, COTJIACHO KOTOPOMY OYAET MOJHOCTBHIO pEIIeH
BOIIPOC HEXBATKH 3JIEKTPOIHEPTUHU JJIsl HYKJ BOOPY>KEHHBIX cui 3a cuer BUD;

B 2020 roxy 'maBHOE yrmpaBiieHHE IO THIJIOBOMY oOecrieueHuto [{eHTpabHOro BOCHHOTO
coeta KHP 3asBumo o peanusaluum NOJHONW HMHTErpallid BOEHHOTO U TPaXXIaHCKOTO
YHEPreTHUECKOTO CEKTOpa C LEIbI0 OBBIICHHs 00eBbIX Bo3MoxHOcTel HOAK.

B 3710i1 cBs3u akTyanbHOCTh Hcnonb3oBaHus BUD B HOAK o6ycnoBieHa cienyromumMu
dakTopamu:

YMEHBUIEHUE 3aBUCUMOCTH apMHUH OT UMIIOPTa YTIE€BOAOPO/IOB;

HEO0OXOMMOCTh IMOCTOSTHHOTO aBTOHOMHOT'O 00€CTICUEHUSI JIEKTPOIHEPTUEH YIaIeHHBIX
yacteil u noapaznenenuii HOAK;

pOCT TOTPEeOHOCTEN B DHEPTUU B CBS3U C HapallUBAaHUEM BO3MOKHOCTEH IO Ii100aIbHOM
MPOEKIIMY BOEHHOW CHIIBI, a TAKXKe pa3BUTHEM WH(GPACTPYKTYPHI HA CIIOPHBIX TEPPUTOPHUSIX;

HEOOXOUMOCTh CO3/IaHHMsI CHCTEM BOOPYXKEHHUs, KOTOpble MOTYT 3(PGHEeKTUBHO
MPUMEHSTBCS ISl BBIMIOMHEHUS OOEBBIX 3a7a4 B YCIOBUSAX HH(POPMATH3UPOBAHHBIX OOEBBIX
JICHCTBHUM KaK aBTOHOMHO, TaK M BO B3aUMOJECHCTBHH JIPYT C IPyroOM;

WCIOJIb30BaHNE ABTOHOMHBIX HCTOYHHKOB JHEPTUH, OTBEYAIONIMX TPEOOBAHMSIM Kak
0OOPOHHTENIBHBIX, TAK U HACTYMaTENbHBIX JAEUCTBUH, a Taike koHmeniuu KHP mo nmoaroroske
HOAK k BoopyxeHHOI 60pb0€ C IIENIbI0 COXpaHEHUSI MUPA, CASP>KUBAHMS KPU3UCOB U TOOEIbI B
COBPEMEHHBIX BOOPYKEHHBIX KOH(PIIUKTAX;

00BbekThl BUD (conHeuHbIe MaHenu, BETPsSHbIE TYPOUHBI) B CIy4ae MOBPEXKACHUS B X0/
0OEBBIX NIEUCTBHI MOTYT OBITh JIETKO 3aMEHEHBI WM OTPEMOHTHPOBAHBI IO CPAaBHEHUIO C
00BEKTaMU TPATUIIOHHON SHEPreTHYeCKON HHPPACTPYKTYPHI.

AxtuBHOe BHeapenne BUO B natepecax HOAK mo3BosisieT yMEHBIINTD UX YSI3BUMOCTD
U TOBBICUTH MOOWJIBHOCTH C BO3MOKHOCTHIO IIOJIHOIIEHHOTO BOEHHOTO TMPHUCYTCTBUS 3a
npeaenaMu CTpaHbl. PazBuTHe BO3MOXKHOCTEH 1O UCIIOIB30BAHUIO BO3OOHOBIISIEMOM SHEPTHU B
MHTEpEcaXx BOOPYKEHHBIX CHJI CTPaHbl SBISIETCS YacTbhlO JIOJITOCPOYHOM HaI[MOHAJIBHOM
CTpaTeruy no o0ecrnevyeHnI0 IHEPreTUUECcKoil 6€30MacHOCTH ¢ YBEIMUYEHUEM roCyAapCTBEHHOTO
¢unancupoBanus nanHoil cheprr [5]. Crosmume Ha Boopyxkenuun KHP monBomnble noaku
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UCIOJIB3YIOT JJIEKTPOJIBUraTeNid, KOTOpPbIE€ B CBOIO OYE€pelb MUTAIOTCS OT aKKyMYJIATOpPOB.
AKKYMYJSTOPBI 3apsHKAOTCS OT TU3EIBHBIX TEHEPATOPOB, KOTOPHIE CO3/IAal0T MHOTO ITyMa, YTO
HEJOMYCTUMO MpH MPOBEIECHWHU MOPCKHX pa3BelbIBaTEIbHBIX omepanuil. boeBoil paauyc
JNEUCTBUS KUTAMCKUX TIOJBOJHBIX JIOAOK He mpeBbimaeT 400 MOPCKUX MWIb, JadbHOCTH
MJIABaHUS OTPAHUYMBAIOT CBUHIIOBBIC aKKYMYJISITOPHI [6].

OCHOBHBIMU TIPEUMYIIECTBAMH TAKTUYECKHX COJIHEYHBIX HSHEPreTHYECKHX CHUCTEM
ABIIIOTCS IOPTAaTUBHOCTb, 00Jiee BEICOKOE OTHOIIEHHE MPOU3BOAMMON YHEPTHH K Becy, B 2 pa3a
OoJipllle, YeM y JpYyroro oOOpyAOBaHHS, a TaKK€ YMEHBIIECHHBIN pacxoj] O6araped W TOILIMBA.
Bonee BBICOKas BBDKMBAEMOCTH Ha TOJEe 005, MOXET YAOBICTBOPUTH DHEPrETHUCCKUE
NOTPEOHOCTH apMHU, TaKWe KakK 3apsaKa, OYUCTKAa BOJbl, MEPCOHAIBHOE AIIEKTPOHHOE
o0opyoBaHue, MEIUIIMHCKOE 000pyAOBaHKUE U T.1. TeM HEe MEHee, COTHEYHAs SHEePTUsS UMEeT
HEJOCTaTOK 3aBUCUMOCTH OT HEMOCTOSIHHOM TOro/bl, a BBICOKAs CTOMMOCTh TaKke B
ONPEIETICHHOM CTENEeH! OrPAHUYUBACT HCIIOJIb30BAHUE B BOCHHBIX LEJsX [7].

Hecmotps Ha 6omnbimnoe pasznoodOpazue BUD B HOAK nHaubonbliee pacmpocTpaHeHHE
MoJTydnia sifiepHass M COJIHEYHasl dHepreThka. Ha pucyHke 1 mpencraBieHa, Kak COJHEYHAS
SHeprusi OyJaeT mpeBpalaTbcs B AJIEKTPUYECTBO, & MUKPOBOJIHOBBINA WJIH JIa3epHBIN J1yd OyneT
nepeaaBaTh €€ Ha 3eMIII0.

ConHeyHble NaHenu, pasMeLleHHbIe
B KOCMOCE, KOHBEPTUPYIOT CONHEYHYIO
SHEPIUIO B NEKTPUHECKYIO

) DHEeprus KOHBEPTUPYEeTCs B
" MUKPOBOJIHbI WU flasep,
a 3aTeM TPaHCAUPYEeTCs Ha 3eMJlio.

1 Topoa

DHeprocucrema

<o
MNMpuHumaiowasn
cTaHuus

HazemHas npuHUMaloLLas craHums
NPUHUMAET KOCMUYECKYIO nepeaady v
Y KOHBEPTUPYET AiyY B 3NIEKTPUHECKYIO
3HEPruio, a 3aTem OTNPaB/SEeT ee B
SHEProcUcTemy.

Pucynok 1. — CxemaTn4eckoe onucanue padorsl KOCMHUYECKOI
coJIHe4yHoii dekTpocTanuuu KHP

[ToaToMy ydYeHBIM TakKe HYKHO OYyJEeT HCCIIEIOBaTh JOJITOCPOYHOE BIMSHHE TaKOTO
U3ITydeHusT Ha arMocdepy U dIKojoruto 3emun. M3 93TOW YCTAaHOBKH 3JIEKTPHYSCTBO
BIIOCJICJICTBUM MOKET OBITh HCIONB30BAHO TaK K€, KaK MPHU TMOJYUYEHUH TPaJAULHOHHBIM
CII0co0oM.

B Omwkaiiiiem OynyiieM KUTalCKHE YYCHBIC TUTAHHPYIOT 3aIlyCTUTh Ha OPOMTE 3eMIIH
UCIIBITATENIPHYI0 CONHEUHYI0 cTaHmuio a0 2025 roma. HakannmuBaemasi €0 dHeprusi Oyner
nepeaaBaThCsd Ha 3€MIIIO MPU MOMOIIM MHUKPOBOJHOBOT'O WM JiazepHOro Jjyda. CoiHeuyHas
AJICKTPOCTAHIIHUS, BpalIaromnascs BOKpyr 3emau Ha BbicoTe 36000 KM, CMOXET HCIOJIB30BATh
SHEPTHI0 COJIHEUHBIX JIydeid 0e3 IMoMeX CO CTOPOHBI arMoc(hepbl WIM CE30HHOW W HOYHOH
MOTEePHU COJTHEYHOTO cBeTa. Hapsty ¢ BETpO M THAPOIICKTPOCTAHIIMSAMHE, COTHEUHBIMUA (hepMaMu
KHP HamepeHO CTpOUTh TakKe€ aTOMHBIC SJIEKTpocTaHIMU. HeoOXoauMo OTMETHUTh, 4YTO
KHTalCKHUE YYICHBIC 3aHUMAIOTCS OCBOCHHEM TEPMOSIJIEPHOTO CHHTE3a. B Havalte mpomuioro roja
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KUTallbl CMOTJIM HAarpeTh IazMy o temneparypbl B S0 muH. C, W mpojaepkaiu IUia3My B
crabunbHOM coctostHun 102 cexyHasl [8].

Takum oOpazoMm, pykoBoactBo HOAK ocymiecTBiseT CTpaTeruio 1Mo TUIAHOMEPHOMY
nepexoay Ha BUD, uto mo3Boaut um:

VIy4IIUTh TMPOU3BOACTBEHHBIC IIOKa3aTeld, COBEPUIMTh MPOPHIB B  00JacTu
MIPOU3BOICTBA MIPOIYKIIMKA BOEHHOTO U JBOMHOTO HA3HAYCHUS;

COBEpPIICHCTBOBATH JESITEIbHOCTh BOSGHHO-IIPOMBIIIJIEHHBIX O0BEKTOB;

COBEpIICHCTBOBATh BO3MOXKHOCTH BOOPYKEHHBIX CHJI, 3 CUET CO3/1aHusl 00eCIOCOOHBIX
AKCIIEIMIIMOHHBIX CUJT Ha ocHOBe BUD.
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MPHTH 73.34.35
C.K. KYPTAEB!, B.K. KYATOB!

' Boennviii uncmumym Cun 6030ywnoii oboponst umenu T.A. Becenvounosa,
2. Akmobe, Pecnyonruxa Kazaxcman

KOMILJTEKCHBIA HHCTPYMEHTAPHI 11O OIIEHKE Y®®EKTUBHOCTH
TEXHOJOTMYECKOU JESATEJIBHOCTH ONTEPAIITMOHHOI' O KOMILIEKCA

AHHoTauusi. B Hacrosimee Bpemst (YHKIIMOHMPOBAHHUE OPTraHU3AIMOHHBIX CTPYKTYP
CTAJIKMBACTCS C HEOOXOJMMOCTBIO PEHICHHS MpoOJieM MOBBINICHHS HX 3(P(GeKTHUBHOCTH. B
COBPEMEHHBIX YCIOBHSIX PEIICHUE 3TUX MPoOIIeM mpruodpeTaeT 0co00e 3HAYCHHE.

JIJIsT aHATUTHUYECKOrO PEIICHUs IMOCTABJICHHOM 3a7aud NMPUMEHSICTCS CHMILICKC-METO/I.
[Tpumenenue 3Toro Merona 3(PQPEKTUBHO ISl YHCICHHOTO PEIICHUS CHUCTEM YPaBHCHHA U
MOCTPOCHUS CHUMIUICKC-TA0JIMII, CIIY)KalllUX OCHOBOM JUIS peIIeHHS 3a1ad  JUHCHHOIro
MPOrPaMMHUPOBAHUS C TENbI0 (OPMYITUPOBKH TPU3HAKOB JIOMYCTUMOTO W ONTHMAIBHOTO
peIIeHUI I CTy4aeB MUHUMHU3AIMH/MaKCUMHU3AIUH [IEJICBOH ()YHKIIHH.

Ha ocHOBaHWU MOJIyYEHHBIX PE3y/IbTATOB MPOBEACHA paboTa MO0 MHOrOMApaMETPHUCCKOM
ONTHMH3ALMKM, HUCXOASAMIEH M3 OTHOCHTEIBHOW Ba)KHOCTH KaXJIOr0 paccMaTpHUBaeMOIo
mapamMeTpa ImyTeM IPHUMEHEHHUS PaclpOCTPAHEHHBIX METOJIOB 10 Ha3HAYCHHIO KO3(P(PHUIINECHTOB
Beca, IMO3BOJISIONIME TOJIYYHTh JOCTATOYHO JOCTOBEPHBIC JIaHHBIC IO OIICHKE Ba)KHOCTH
KaXa0ro OITUMU3UPYCMOI'o ImapamMeTpa, KaCarolnuxcsd TEXHOJIOTHUECKOU ACATCIIBHOCTHU
OIEePaAIMOHHOI0 KOMILIEKCA.

KiawueBble cjioBa: MareMaTHyeckas  Mozenb, 3(PQPEeKTHUBHOCTh, TEXHUYECKOE
00CITy>)KMBaHHE, BO3AYIIIHOE CYTHO, OLICHKA.

Tyiiingeme. Ka3zipri yaxpiTTa YHBIMIBIK KYPBUIBIMIAPIBIH KYMBIC 1CT€Yyl OJIApJbIH
TUIMIUIITIH apTThIpy MacesenepiH miemy KaxeTTulriHe tam Oonasl. Kaszipri skarnmaiiza Oy
npobemManapbl Melly epeKiie MaHbI3Fa ue.

MacerneHi aHaTUTUKANBIK IIENTy YIIIH CUMIUIEKC 9/1iC1 KOJJaHblIaaAbl. byn onicti KongaHy
TEHJCYJep KYHEeCiH CaHIBIK IIeNIyre KoHe OObeKTUBTI (YHKIUSHBI a3aiiTy/OapbIHIIa KOOSUTY
JKarJainapel YIIIH KOJAWIbl KOHE OHTAlIbl IIEHIMAEpAiIH OenriaepiH KajablTacThIpy YILUiH
CBI3BIKTBIK OaFaapiiamasiay MocellelepiH LIelryre Heri3 OoJlaThlH KecTelepAiH CUMILIEKCTepiH
KYpyFa TUIM/I.

AJBIHFAH HOTHJKEJIepre CYHWeHEe OTBIPBIN, ONEpalUsbIK KEIIEHIHIH TEeXHOJIOTUSIIBIK
KbI3METIHE KAaTBICTBl Op OHTaMIaHIBIPbUIFaH NapaMeTpIiH MaHbI3JbUIBIFBIH Oaranay YIIiH
JKETKITIKTI CEHIMAI MOJIMETTep allyFa MYMKIHIIK OepeTiH canMak Kod(hdUlMeHTTepiH
TaraliblHAAy YIIIH KEH TapaifaH oJICTepJl KOJJAAaHYy apKbUIbl KapacTbIpbUIaThIH JpOip
napaMeTp/iH CalbICTBIPMaJIbl MaHbI3AbUIBIFbIHAH TYBIHJAUTHIH KOI apaMeTpIliK OHTalIaHIbIpY
JKYMBICTAPBI KYPTi311/i.

Tyiiin ce3aep: MaTeMaTHKaJIbIK MOJeNb, THIMIUIIK, TEXHUKAIBIK KbI3MET KOPCETY, dye
Kemeci, Oaranay.

Annotation. Currently, the functioning of organizational structures is faced with the need
to solve the problems of increasing their effectiveness. In modern conditions, the solution of
these problems is of particular importance.

The simplex method is used for the analytical solution of the problem. The use of this
method is effective for the numerical solution of systems of equations and the construction of
simplex tables that serve as the basis for solving linear programming problems in order to
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formulate signs of acceptable and optimal solutions for cases of minimizing/maximizing the
objective function.

Based on the results obtained, work was carried out on multiparametric optimization based
on the relative importance of each parameter under consideration by applying common methods
for assigning weight coefficients that allow obtaining sufficiently reliable data on the assessment
of the importance of each optimized parameter related to the technological activities of the
operating complex.

Keywords: mathematical model, efficiency, maintenance, aircraft, assessment.

BBenenue

OnHuM W3 HapaBJIEHUH MaTeMAaTHYECKOTrO MOJEIMPOBAHUS PACCMATPUBAIOLIMX IIOUCK
ONTUMAJBHBIX PELICHUI OpraHu3alMM JIETHOW IMOATOTOBKH MEPEMEHHOr0 COCTaBa, a TaKXkKe
MPOILIECCOB TEXHUYECKOM OHKCIUTyaTalluk AaBUAIMOHHOM TEXHUKH, B YACTHOCTH, SIBJISICTCS
pellieHne ONTHUMH3ALMOHHBIX 3ajlad, Pe3yJbTaThl KOTOPBIX CIYXaT OCHOBOM JUIsl TPUHATHUSA
000CHOBAaHHBIX BBIBOJIOB IO OIIEHKE 3(PPEKTUBHOCTH OINEPATUBHOTO YIPABICHUS TEMU WU
WHBIMHU MIPOLIECCAMHU.

Bonpocamu HenmocpeIcTBEHHOH pa3pabOTKM caMUX MAaTeMaTHUYeCKHX MOJIENIEH MPOLEeCCOB
JICTHOW TMOATOTOBKHM MEPEMEHHOI0 COCTaBa, a TaKXKE MPOILECCOB TEXHUYECKOW 3KCILTyaTalluu
ABUAIIMOHHON TEXHMKH, MOCBSIICHO O0sblIoe KonudectBo padot [1,2,3,4]. OaHako BOMPOCHI
HAaXOXJCHUS  ONTUMAJIbHOTO  pEIIeHUs IO  MHOTOMapaMeTPUYECKON  ONTUMH3ALUU
IIPOU3BOJICTBEHHBIX IPOLIECCOB JIETHOM MOJArOTOBKM MEPEMEHHOIO COCTaBa, a TakXe Ipolecca
TEXHUUYECKOH SKCIUTyaTallud aBUAIMOHHON TEXHUKU, HETOCTATOYHO PACCMOTPEHBI.

Maremaruyeckasi MOJIelib, [5], sSBJIETCS MPEKPAaCHBIM CPEJCTBOM MOJIYYEHHs] OTBETOB Ha
HIMPOKUN KPYr BOIMPOCOB, BO3HUKAIOIIUX KaK MPHU MJIAHUPOBAHUH, TaK U B XO0JI€ OpraHu3aluu
nporuecca 00y4eHHs KypCaHTOB, a TaKKe MPOLECCOB TEXHUYECKOM AKCIUTyaTalluM aBUALMOHHOMN
TEXHUKH, B YaCTHOCTH, B «Y4UeOHOM aBHAIIMOHHOM LIEHTpe». Tak, Ha JTane MIaHUPOBaHUS
1eJ1ecO00pa3HO HAXOAUTh BapUaHThl IUIaHA [PU PA3IUYHBIX BapHaHTaX HOMEHKJIATYpBI,
pecypcoB, 1eneBbix (QyHkumii u T.0. Kpome Toro, BechMa IOJIE3HO YYHUTHIBATh
HEOIpeAENEeHHOCTh, T.€. HEM3BECTHOCTb TOrO, YTO IPOU3OUJET B TEUYEHHE IUIAHUPYEMOTO
nepuoga. Ha orame TUTaHMpoBaHMS — Kaxnaas ~ cioydaiiHas ~ BeJIMYMHA —  PECYPCHI,
MPOU3BOUTEIHHOCTD U T.JI. — MOKET OBITh OMMCaHA 3aKOHOM €€ pacmpeeneHus. Takoi moIxon
JIOCTaTOYHO TPABOMEPEH, KOT/a peub UIET O «CIYYalHBIX BENIWYMHAX, KOTOpbIE B OyayIiieM
JOJKHBI TIPUHATH HEKOTOPOE, 3apaHee HEM3BECTHOE 3HaueHue. Tak, Henb3s TOYHO 3HATh,
CKOJIbKO OyzIeT MmocTaBieHo pecypcoB Bo Il kBapTanme Oymayiiero rojga Ui Kakoil HHCTPYMEHT
y4eOHOTrO0 TMpoIiecca BBIMIET U3 CTPOS B JIeKaOpe TEKYIIEro roja.

O OyaymeM MOXXKHO TOJNBKO Mpeanonaratb. Ho Oyayiiee paHoO WU MO3THO CTAaHOBHUTCS
HACTOSALIMM. A B HACTOSIIIEM CIYyYalHYIO BETUUUHY YK€ MOYKHO OLEHUTH a0COIOTHO TOYHO TEM
3HauUE€HUEM, KOTOpOoe OHa Yyke mnpuHana. Mcrek pekabpb, U MBI TOYHO 3HAEM, Kakoe
o0opy/soBaHuE BBINLIO U3 cTpos. 3aBepmmics Il kBapram ronma, ¥ HaM HM3BECTHO, CKOJIBKO
pPECYPCOB MOCTaBICHO. B 3THX ciTydasx BenTWYHHA MPUOOpPETAeT KOHKPETHOE 3HAYCHHE, KOTOPOe
Ha3bIBaeTcs ee peanmsauued. M korzma Oyayiiee CTaHOBUTCSI CETOJHSIIHUM JHEM, Ha CMEHY
IJIAHUPOBAHUIO TPUXOJIUT OINEpaTUBHOE YyIpaBieHue. JIeTHas NOATrOTOBKAa IEPEMEHHOIO
COCTaBa, a TaK)Xe MPOIeCC TEXHUUECKOM 3KCIUTyaTallud aBUALlMOHHOW TEXHUKH — 3TO CIIOKHAs
uepapxuueckas CUCTeMa CO CBO€OOpa3HON NUHAMUKOW, KOTOpAasi CBSI3aHa ¢ OTKJIOHEHUSIMU TPU
ee ¢yHKUMOHUpoBaHUHU. [lodsToMy, TIpekae YeM NPHHATH pEIICHHe TPH H3MEHEHHUSX,
HEOOXOUMO TPOHM3BECTH aHaMM3. MOIIHBIM CPEICTBOM aHalIM3a TaK K€ SBISETCS
MaTeMaTuyeckas MoJeb.

Pemenue 3apaun:

[Ipu omepaTHBHOM YIpaBJIEHHH B ONEPALlMOHHOM KOMIUIEKCE — Y4eOHOM aBHUAIMOHHOM
LEHTPE peIIaeTcsi JOCTATOYHO HIMPOKHUM M BaKHBIA KPYr BOIPOCOB, KOTOPbIE BO3HUKAIOT MPHU
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eXeJIHeBHOM obecrieueHuH yueOHOoro rnpoiiecca. PaccMoTpuM JHiilb T€ BOMPOCH! ONEPaTUBHOTO
YIOPaBJICHUS,, KOTOPbIE MOTYT OBITh PEIICHBI C MOMOIIBIO MOJIENEH, YK€ COCTaBJICHHBIX MHpU
IJIAHUPOBAHUHU.

[Tycth «Y4eOHBIN aBUAIMOHHBIN IEHTP» JOKEH OOYYHTh KYpPCAHTOB UYETBIPEM THUIIAM
aBuanoHHo TexHuku Al, A2, A3, A4, wucnonws3ys s O3TOr0 TPU BHAA PECYpPCOB.
Pacrnionaraempie pecypchbl, HOPMBI pacxojia pecypcoB U KOI(PQHUIIMEHT YCBOCHHOTO MaTepuaia
npuBeneHsl B Tabmuie 1.

Taoauna 1. — UcxoaHble JaHHBIE

Js1eMeHT MOXe/IH Kypc y4eOHOI JIeTHOI OATOTOBKH PacnosiaraeMsbIit
8 Al A2 A3 Ad pecype
Tpynosbie 1 1 1 1 16
Pecypcenr: Tonaneo 6 5 4 3 110
CaMo./1eTOBbLICTHI 4 6 10 13 100
Koy puumnenr ycBoeHHOr0o 60 20 190 130
MaTepuaJa
Ilnan X1 X, X Xa

Mogenb 3TOH 3a1a4i UMEET BUT:
W = 60x, + 70x, + 120x, + 130x,

X, tx,+x;+x, =16
6x, +5x, + 4x; +3x, < 110 1)
4x, + 6x, + 10x; + 13x, = 100
x=0j= 1,4

B pesynbrare pemieHus 3aauu MOMy4eH CIEAYIOUIMA onTUManbHbIA muian: Xi1* =10 Xo*
=0; X3* =6; X4* = 0, mpu 3TOM KO3PPHUIHUEHT YyCBOCHHUS KypcaHTaMu ydyeOHoro marepuana W=
1320.

PaccMoTpuM TeopeTrnueckue BOMPOCH MPUHATHS ONTHUMAaNbHBIX pemieHuil. B pabote [1]
ONHUCaH C ajJIrOPUTMOM pEIIEHMs 3aJaudl paclpelieIeHUs] PecypcoB, M eciii ObITh TOYHEE, C
METOJIOM pEIIEeHHUs 3a]1a4 JUHEHHOro MPOrpaMMHUPOBAHHUS.

AHaJIMTHYECKOE PEelIeHUE 33Ja4l JTMHEHHOT0 MPOrpaMMHUPOBaHUS MOXKET OBbITh MOIY4EHO
C HCIOJB30BAaHUEM CHUMIUIEKC-MeTo/a. OTJIMYUTENbHOM YepTO CHUMIUIEKC METOA IO
OTHOLICHHIO K CYLIECTBYIOIIMM METOJAM, SBJIETCS YHUBEPCAIBHOCTh U IPOCTOTA BBIUYMCICHUN
[5].

PaccMoTpum 00muMit MOAX0A K aHAIUTHYECKOMY PELICHHIO C UCIOJIb30BaHUEM JaHHBIX
npumepa (1).

[Tycte B pe3ynbTaTe COCTaBICHHS MaTeMaTHUeCKOH Mojenu Oblia IMoJlydyeHa CHUCTeMa
HEPABEHCTB:

@y %)+ appXy +oFagx, < by
Oy Xy F O X5 T + g, X, = by

()
Tm1%1 + BmzX3z Tt T Xn = bm
x5 =0j=1n
[lepemenHble X4,%5, ... ,X, OyaeM Ha3blBaThb OCHOBHBIMU. OT CHUCTEMBbI HEpaBEHCTBA (2)

nepeieM K cucTeMe ypaBHEHuil. [l 3Toro B Kax10e HEpaBEeHCTBO 100aBUM IO OJHOM
JIOTIOJTHUTENILHOM nepeMenHoi: ¥; = 0;1 = 1..m.
Torzaa moxy4uM CUCTEMY YPaBHEHHM:

51



PI:xxBOUM FBLJIBIMUA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPYAbl BUNPIuC

Ay %+ apx; + ot agx, oy = by
Ay %)+ Ay, + o Fay,x,+y, = by

(3)

Bm1Xy + Bmz X2 +--+ CmnXn¥m = bm

B cucreme (3) oOmiee umciao mepemeHHbIXx N = N + M, rae N - YKUCIO OCHOBHBIX
NEPEMEHHBIX; M - YHCIIO JIONOJIHUTENIBHBIX IEPEMEHHBIX. Bece nepeMeHHble MOXKHO 1OAPa3AeIUTh,
C OJTHOW CTOPOHBI, HA OCHOBHBIC U JOIMOJHHUTEIbHbBIC, a C IPYroil - Ha 0a3ucHble U CBOOOMHBIE.
CBOOOIHBIME TIEpEMEHHBIMU Oy/ieM Ha3bIBaTh TaKHWe, KOTOpPhIe pPaBHBI Hymo. M3 Tteopuun
M3BECTHO, YTO N MEPEMEHHBIX B JOMYCTUMOM PEIIEHUH JAOJDKHBI ObITh paBHBI HYIIIO, T.€. CTOJIBKO
K€ IIEPEMEHHBIX, CKOJIBKO U OCHOBHBIX. OZJHAKO U3 3TOTO HU B KOEH Mepe HE CIENYET, YTO HYJIIO
paBHBI BCE OCHOBHBIE IIEPEMEHHBIE.

Tak, B HallleM ciIy4ae: COBEPIICHHO HE 00s13aTeIbHO, YTOOBI CBOOOIHBIMH IEPEMECHHBIMHU
(T.e. paBHBIMH HYJI0) OBUIM TOJIBKO OCHOBHBIE IiepeMeHHble. Ecnu u3 oOmero uucna
MEPEeMEHHBIX N + M OyayT CBOOOJHBIMH N TMEPEMEHHBIX, TO OYEBUIAHO, YTO M TEPEMEHHBIX
OynyT 6a3uCHBIMU, T.€. HE PAaBHBIMH HYIIIO.

C y4eToM BBEIEHHBIX TEPMUHOB MOKHO CKa3aTh, YTO LIEJIBIO PELICHMS 3a/1a4H JIMHEHHOTO
IPOrPaMMUPOBAHUS SBJIIETCS HAXO0XICHNUE Oa3UCHBIX U CBOOOHBIX MepeMeHHbIX. [TosicHuM 310
Ha 3aja4e, YCJIOBHE KOTOpoM mpuBeaeHo B Tabnuue 1, a MmatemaTudeckas MoJielb UMEET BUT
Q).

B orpanuuenus cucremsi (1) BBeeM JOMOTHUTENBHBIE TIEPEMEHHBIC Y1, Y2, Y3 U 3alHUIIEM
OTpaHUYEHUS B BUJIC YPABHEHUM:

W = 60x; + 70x, +120x; + 130x, — max
x,tx, txg+x, =16
6x, +5x, + 4x; +3x, =110 (4)
4x, + 6x, + 10x,; + 13x, = 100
x%z20j=14y,=20i=13
3artem nepenuiieM cucreMmy (4) B CiaeayromeM BUIC:
W=0—(—60x, —70x, — 120x; — 130x,) — max
vy =16 — (x; +x, + x5 +x,) )
v, =110 — (6x, + 5x, + 4x; + 3x,)
vy = 100 — (4x, + 6x, + 10x5 + 13x,)

Cucremy (5) MOKHO MPEACTaBUTH B BUAE TaOMUIBl 2, KOTOPYIO COCTABIISIIOT CIEAYIOIINM
obOpaszoM: 1eneByr0 (YHKIHMIO U Oa3WCHBIE MEPEMEHHBIC, KOTOPHIE HAXOMSITCS B YpaBHEHHUSAX
CJIeBa, 3aMKCHIBAIOT B MEPBBIA cTonOern Tabmuibl. CBOOOAHBIE TIEpeMEHHBIE, 3aKIIOUYEHHBIE B
CKOOKH, BBIHOCSIT B BEPXHIOIO CTPOKY TabyuLbl. B ocTanbHble CTOIO1IBI 3aIIMCHIBAIOT CBOOOIHBIE
4JIeHbl U KO3()PUIMEHTHI Tiepe]] CBOOOAHBIMU NIEPEMEHHBIMH. JTa TaK Ha3bIBaeMasi CUMILIEKC-
TabJIMLa CIIY>)KUT OCHOBOM JUIsl pElIeHUs 3a/1a4 JIMHEHHOT0 porpaMMupoBanus. B aToi Tabnuie
NEpPEMEHHBIE, SIBJISIIOIIMECS CBOOOIHBIMY, B IAHHOM CIIy4ae Xy, X5, X3, X4 , IO YCJIOBHIO PaBHBI
HYJIIO.

Tabdauna 2. — Cumniekc-Tadanua

CBo0OoaHbIE IepeMeHHbIe
Beanuyuna CBO00OOAHBIN YJIeH

X1 X2 X3 X4
W 0 -60 -70 -120 -130
basucHble nepeMeHHbIE:
V1 16 1 1 1 1
Y2 110 6 5 4 3
Y3 100 4 6 10 13
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[Tockonpky CBOOOIHBIE TIEPEMEHHBIE pPaBHBI HYIIO, TO M3 CHCTeMBbI (5) BHAHO, YTO
Oa3ucHbIC MEpEeMEHHbIE ¥y, Va2, V3 a Takke uenenas ¢pyHkuus W paBHBI CBOOOJHBIM UJICHAM.
3nauut ¥;=16, ¥»=110, 3= 100, F = 0.

Jns 3amaym TUHEHHOrO MPOrpaMMHPOBAHUS, 3aNMHCAHHOW B BUJE CHMILIEKC-TAOIUIIBI,
MOKHO C(HOPMYJIHpPOBATh MPHU3HAKUA JIOMYCTUMOTO W ONTHMAIBHOTO pemieHuid. Pemenue
SBIISIETCS OMYCTUMBIM, €CIIU B CUMILIEKC-Ta0INIIEe B CTOJIOIE CBOOOIHBIX YWICHOB BCE 3HAYCHMS,
OTHOCSIIIMECS K 0a3UCHBIM TIEPEMEHHBIM, OyIyT HeoTpHUIaTedbHbIMA. ONTHMAILHOE PEIICHHE,
KaK Mbl 3HaeM, MOXKHO JHMOO MHMHUMHU3HPOBATh, JHMOO0 MaKCUMH3UPOBATH 3HAUYEHHUE IIEJIEBOI
GbyHKIUU. B CBS3M C 3TUM ISl ONTUMAIBHBIX PEIICHUA €CTh JIBa MPU3HAKA: OIWH JJIS CITydast
MUHUMU3ALWHU [[eJIeBON (QYHKIIMH, JPYTOil 7S cllydas ee MaKCUMU3ALIUU.

[leneBast GyHKIMS UMEET MUHUMAILHOE 3HAYCHUE, €CIIH, BO-TICPBBIX, PEIICHUE SBISETCS
JOIYCTUMBIM, T.€. CBOOOIHbIE UJIEHBI OyIyT HEOTPHUIIATEIbHBIMHU, & BO-BTOPBIX, BCE 3JIEMEHTHI B
CTpOKeE IeNieBOM (hyHKITMU (CBOOOHBIN WICH HE pacCMaTpHUBAETCs) OyAyT HEMOJIOKHUTEIHLHBIMU.
[Ipu sToM 1neneBas QyHKIMS paBHa CBOOOJHOMY wWieHy. Takum oOpa3oM, MOXHO CJIeNaTh
BBIBOJ, 4TO B TaOiuie 2 TONy4eHO ONTUMAIBHOE pEIICHWE HAIIeW 3amadul i Cciaydas
MUHUMU3ALWHU [eJIeBON (PYHKIIUH.

[Ipu3HaK MaKCHUMHU3aLMH IeJeBOH (DYHKIHH (OPMYIHPYETCS CIACAYIOIIMM 00pa3oM:
neneBass (yHKIUS HUMEET MaKCHMalbHOE 3HAu€HUE, €CIIM, BO-TIEPBBIX, pEIICHHUE SBIIAETCS
JOITYCTHMBIM, & BO-BTOPBIX, BCE DJIEMEHTHI B CTPOKE IEIeBOM (YHKIMH (CBOOOIHBIM WiIeH HE
paccMmarpuBaeTcs) OyIyT HEOTPULIATEIbHBIMHU.

[Tockonpky Tabmuna 2 He yAOBICTBOPSET JAHHOMY IPU3HAKY, TO HEOOXOIUMO TIEPEUTH K
npyroit BepuimHe. [lepexoa oT oIHOW BepIIMHBI K JPYrodl MPOU3BOAUTCA MO JOCTATOYHO
CIIOKHOMY aJTOPUTMY CHUMIUICKC-METOAa, KOTOPBIA 3aKio4yacTcs B OOMEHE IEPEeMEHHBIX.
Kaxxaplii mepexoa OT OJHOM BEPIIMHBI K APYroil, KOTOPHIN Ha3bIBAETCs UTepalueil, COCTOUT B
TOM, YTO OJIHA Oa3HMCHas MepeMeHHas MPUPABHUBACTCS K HYJIIO, T.€. IEPEXOIUT B CBOOOIHYIO, a
onHa cBOOO/JHAs TEpeMEeHHas MepeBoauTcs B OasucHyro. Ha kakmoil uTepanuu MpOBEPSIOT
VIIOBJICTBOPEHUE IPU3HAKOB JOMYCTUMOTO WM ONTHMAIBHOTO pemieHuid. Takas mpormemypa
MPOJOHKAETCS 10 TeX IMOp, MOKa He OyayT yIOBIETBOPEHHbI 00a mpu3Haka. [I[pumMeHUTensHO K
HaIIe 3ajjade IMOCIEAHsSS CHUMIUICKC-Ta0JIuIa, TIOJMydeHHasl 1MOCJie BTOPOW WTepanuu, Oynmer
uMeTh BUA Tabmuisr 3.

Taoauna 3. — CuMmiexkc TadJuma

Beanunna Cpo0oaHbIii 41eH y1 X2 ys3 Xa
W 1320 20 10 10 20
Xi 10 5/3 2/3 -1/6 -1/2
y2 26 -22/3 -1/3 1/3 0
X3 6 -2/3 1/3 1/6 3/2

W3 »9Toif Tabmuibl BHUJIHO, YTO B CTOJOIE CBOOOAHBIX UJIEHOB BCE DIIEMEHTHI
MOJIOKUTEIbHBIC. 3HAUUT, PEIICHHUE SBISIETCS JOMYyCTUMBIM. B cTpoke 1eneBoil QpyHKIMU Bce
ANIEMEHTBl TaKXe TMOJOoXKUTeNnbHble. (CleqoBaTeNbHO, 3TO pEHIEHUWE ONTUMAJbHOE U
MaKCUMU3HPYET 1eJIeBYI0 (QYHKIIUIO.

[Tpu 5TOM ONTHUMANBEHBIM MJIAHOM OYIYT CIEIYIOIINE BETUYHUHBI:

X1* =10, X3* =6 (3HauuT, oHU OasucHele); X2* =X4* = 0 (Tak Kak oHU cBOOOAHEIC). [Tpn
stoM 1eneBas ¢yakius W=1320. Bor pesynprar pemieHus 3agadu. OJHAKO C MOMOIIBIO
CHUMILJIEKC-TA0IUI[BI MOYKHO HE TOJHKO HAWTHU OTBET, HO U Y3HAThH €Ile OYCHb MHOTO TOJIE3HBIX
CBEJICHH, KOTOPbIE MOTYT OBITh MCIIOJIb30BAHBI AJIs aHanu3a. Tak, u3 TabmuIsl 4 MBI BUIUM,
4TO CBOOOJIHBIE TIEPEMEHHbIE ¥, = V3= 0, a 6a3ucHas mepeMeHHas ¥, =26. A 9T0 3HAYUT, YTO B
ONTUMAIBFHOM IIJIaHE PE3epPBBI TPYIOBBIX PECYpPCOB M OOOPYAOBAaHUS paBHBI HyNM0. VHBIMH
CJIOBaMH, U ATH PECYpChl UCIOJIB3YIOTCS TOJHOCTHI0. BMecTe ¢ TeM, pe3epB pecypcoB CHIPbs
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¥V5=26, 94TO CBHJICTEILCTBYET 00 €ro M3JIUIIKAX.

B psge MeromoB MHOromapaMeTpUyecKoil  ONTUMHU3ALMK  HAAO HUCXOAUTH U3
OTHOCUTEIIbHOM  BaXXHOCTH  KaXJOr0  ONTUMHU3UpyeMoro  mapamerpa. OnmHuM — u3
pacrnpoCTpaHEHHBIX METOJIOB OIpe/IeJICHHs TAKON CTENEHU OTHOCUTEIbHON Ba)KHOCTH SIBIISETCS
Ha3Ha4YeHWe KO3(PPUIMEHTOB Beca, KOTOphIC, KaK IMPABUIO, HAXOAT C IMOMOIIBI0 METOJIOB
9KCIEPTHBIX OlleHOK. HaznaueHne ko3¢ UMeHToB Beca ¢ MOMOIIBIO 3KCIIEPTU3bI MPECTABIISET
co00ii, 1Mo CyIecTBy, 00BIYHOE 0OCYXACHHE, C TOW JUIIb PA3HUIEH, 9YTO CBOE MHEHHUE IKCIEPTHI
BBIPAXAIOT HE CJIOBAMH, a [IUPPaMU.

MeToi0B  OmnpeneneHusl 3KCIEPTHBIX
PaccmoTpum Tpu npumMepa Halero ciydas:

1. Henocpeocmeennoe HasHauenue kodpguyuenmos eeca. COrnacHo 3TOMY METOAY,
KaXIbIA -1 dKCIepT s Kakaoro K-ro mapamerpa JA0JDKEH Ha3HAYMTh KOI(DGUIIMEHT Beca Olik
TaKUM 00pa3oM, 4TOOBI CyMMa BceX KOA((UIIMEHTOB Beca, HA3HAYECHHBIX OJTHUM DKCIIEPTOM ISt
pa3IMYHbIX TAPaMETPOB, PABHsUIACH €AMHUIIE. DTO TPEOOBAHUE MOXKHO 3aIHCATh TaK:

K _
>, =1 i=1n, (6)
k=1

rzie N — YUCII0 IKCIEPTOB.
[To pe3symbraTam 3KCHepTH3BI cOCTaBisOT Tabmuiy 4. B kauectBe ko3dduumenra Beca
K-ro mapamerpa @, NpUHAMAIOT CpeAHEe 3HAYCHHE I10 PEe3yJIbTaTaM SKCIEPTU3BI BCEX IKCIEPTOB

OLCHOK MPCHJIOKCHO OJOCTATOYHO  MHOTO.

1 n
o == ay. W
n.is
Tabauua 4. — OnpeneJieHue 3KCNEPTHBIX OLEHOK 10 IEPBOMY MeTOAy
k
IMapamerp
Jkcne
nept 1 k K ak
k=1
1 011 01k 01K 1
i Qi ik 0i 1
n Ol Olnk Onk 1
Ok 0n1 Onk Ok 1

2. Oyenka eaxchocmu napamempos 6 Oannax. B 3TOM ciydae KaKablii iI-il sKcmept
Ha3Ha4YaeT KakaoMy K-My mapaMeTpy oleHKyY 1o JecsaTH OauibHOM cucteme. Hanboee BaXKHbIH
napamMeTp OLEHHBAIOT 0ojiee BHICOKUM 0ayuIoM. 3aMETHM, YTO Pa3IMYHBIM MapaMeTpamM MOXKET
OBITh HA3HAUEH OJIMHAKOBBIN Oami. B pe3ynbTaTe skcriepTu3bl 3anonHserca Tadnuna 5:

Tabnauua 5. — OnpenesieHue IKCNEPTHBHIX OLIEHOK 110 BTOPOMY METOIY

ITapametp
JKcnepT 1 k K B
1 B11 Bk Bik P1
| I | Bi1 Bik Bik Bi
N i Bri B Br
~ Jlamee ompememsiercs CyMMa Ui KaKIOTO OKCIEPTa M HAXOAMTCS —3HAUCHHE

KodduImeHTa Beca o.
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ﬂi :;ﬂik’ (8)
a, =B B

BenuuuHbl 0ik IpeACTaBISAIOT CO00M UCXOMHBIE JaHHbBIE, MTOJIYYEHHBIC B X0J1€ KCTICPTU3HI
10 IpEebIIyIEeMy METOy U cBefieHHbIe B Tabmuie 5. [locne monydenus 3TuX JaHHBIX, Kak U B
MPEIBIIYIIEM METO/IE, 3HAaYeHNE KO PHUITUEHTOB Beca HaXOSIT 110 3aBUCUMOCTH (8).

3. Memoo napnvix coomunowenui. Eciin coBMecTHas OlleHKa BCEX MapaMeTPOB BbI3bIBACT
3aTpyAHEHUSI, UX MOKHO CPaBHUBATH IMOIMAPHO, T.€. METOJAOM MApPHBIX COOTHOIICHHH. DTOT
METO/] PACCMOTPUM Ha CIEAYIOLIEM PUMEpeE.

[TycTh 3a1aHO MATH HAPAMETPOB: Xy, X, X5, X, X=. KaKIbIi I-# 9KCIIEPT Ha3HAYACT MApHbIE
COOTHOILICHUS

1, ecnu k —it napamemp sadxcunee j— eo;

Y =
' |06 npomusnom cryuae.

ITycte mns i-ro skcmepra monydena Tabmuma 6. Ilepexom or gaHHbIX Tabaumbl 5 K
Kod(uUIMeHTaM Beca IMPOM3BOAUTCS CIEAYIOMUM 00pa3oM: MPOCYMMHUPYEM 3HAYCHUS IS
KaXJI0i CTPOKH, KOTOPbIE PaBHBI

5
27
k=1

5 5
227@:10

k=1 j=1
Y 3aMUIIEeM UX B TIOC/IeTHEM cToJiOe Tabmuiisl 6, MpOCyMMHpPYEM BETUYHHBI JIJIST BCEX CTPOK.

Tabauna 6. — OnpenesieHue IKCNEPTHBHIX OLIEHOK M0 TPETHEMY METOLy

5

CpaBHuBaemble Z i

napaMerTpsbl X1 X2 X3 X4 X5 — 5
J—1

X1 - 0 1 1 1 3

X2 1 - 1 0 0 2

X3 0 0 - 0 0 0

X4 0 1 1 - 1 3

X5 0 1 1 0 - 2

OmnpeaenuM SKCIEPTHYIO OIEHKY I-r0 3KcrepTa i K-rO mapamerpa mo 3aBUCHUMOCTH
5
Z Y\
_ k=1
ay="75 & .
Z Y\

k=1 j=1
[TpuBeneHHbIC METOIBI ONpeAcIeHHs] KO (PHUITMEHTOB Beca JArOT BO3MOXKHOCTD TOJYUUTh
JIOCTaTOYHO JOCTOBEPHBIE HCXOAHBIE HaHHBIC, IMO3BOJISIONIME OIEHUTh BAaXKHOCTh KaXKIIOTO
ONTUMHU3UPYEMOTO ITaApaAMETPA.
BriBoabI.
MHuoronapaMeTpuyecKas ONTUMHU3ALNS MPEACTABISIOT COOOM MOMBITKY HAUTH HEKOTOPHII
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KOMIIPOMHUCC MEXJy TEMH IapaMeTpamMH, IO KOTOPbIM TpeOyeTcsi ONTHMHU3UPOBATh PELICHHE.
Bo3MoxHOW peanu3anmeii Takoro KOMIIPOMHCCHOTO TMOAXOJa sBIseTcs (OpMHUpPOBAHUE
CIIEIUAJILHOM 11eJIeBOM (PYHKITHH.

JlanHple pacueTa MOKa3bIBAIOT, KaK BIUSAIOT Ha3HAueHHbIE KOX(MOHUIMEHTH Beca Ha
pe3yibTar. TakuM o0pa3oM, 3Has KelaeMblii KOMIIPOMHCC, CIEAYEeT MPUHATh KO3()(OUIUEHTHI
Beca, KOTOPBIEC U OTPEIENIAT NOIYYCHHOE PEelIeHHEe. DTO pelieHne Oy1eT ONTUMAaIbHbBIM.

Takum o0Opa3oM, B LeJIOM, IO OKOHYaHMHU 3akiouurTenbHoro stana HUP paspaboran
QITOPUTM, IOCTPOCHHBIM Ha METOJE JIMHEHMHOro NpPOrpaMMHUPOBAHMUS C MCIIOJIb30BAaHHEM
CUMIUIEKC METOJAa JUIsl HAaXOXKACHMsI ONTHMAJIbHOTO PELIEHUS I10 MHOIoIapaMeTpUuYecKOi
ONTUMU3ALMU TPOU3BOICTBEHHBIX IPOLECCOB JIETHOM IOATOTOBKM INEPEMEHHOIO0 COCTaBa, a
TaK)Ke Ipolecca TEXHUYECKOW SKCITyaTalMy aBUALMOHHOM TEXHUKU, B YACTHOCTH, C LIEJIbIO
IPUHATHS 0OOCHOBAHHOI'O PELICHUS NPU OLEHKe APPEKTUBHOCTH ONEPATUBHOIO YIPABJICHUS
OIIEpaLMOHHBIM KOMILIEKCOM.
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UCCJEIOBAHUE MOMEXO3AIUIIEHHOCTHU BECIIOUCKOBOI'O
CIIEKTPAJIBHOI'O KOPPEJIAIIMOHHO-UHTEP®EPOMETPUYECKOTI'O
PAJJUOIIEJIEHI'ATOPA VI IIMPOKOITIOJIOCHBIX CUT'HAJIOB

AHHoTanus. Ha ceropssiuiHuii eHb B CHCTEMax pPaJMOMOHUTOPHHIA IIEJIEHTOBAHHE
PaAMOAIEKTPOHHBIX  CPEACTB  HEOOXOJMMO  OCYILECTBISITH B YCJIOBMSIX  CJIOXHOMU
3JIEKTPOMAarHUTHOH OOCTAHOBKH, OOJBIIOW anpUOPHON HEONPEAENEHHOCTH OTHOCHUTEIIBHO
[IapaMeTPOB PAJMOU3IIYYCHUM, a TaKK€ B YCIOBMAX DPEAJbHOr0 BpeMeHHU. llepcrieKTuBHBIM
HalpaBlI€HUEM JUIl  YKa3aHHBIX YCIIOBMM  SIBJISIETCA  MCIIOJIb30BaHME  OECHOMCKOBBIX

MOHOHMITYJIbCHBIX LIMPOKOITOJIOCHBIX KOPPENSIIUOHHO-UHTEPHEPOMETPHUECKUX
paJMOIENIeHIaTOpOB ¢ IpUMEHeHHeM LHU(ppoBoil 00pabOTKM CHEKTPOB MPHUHATOM cMecu
PaauON3Iy4YECHUN.

[IpoBenen aHaIu3 MIOMEXO03aIUIIEHHOCTH 0ecIonucKOBOro CHEKTPaJIbHOTO
KOPPEISILIMOHHO-UHTEPPEPOMETPUUECKOTO  PAIUONENEHIATOPa, OCYILECTBISIOUIET0 IMPSAMYIO
OLICHKY BpPEMEHM 3aJIepKKHA IIOJI€3HOIO0 CHUTHAJla M COOTBETCTBYIOLIEIO HAIpPABJICHHUS Ha
UCTOYHUK PaJAMOU3IYYEHHUS 33 OAMH LMKJI KOppelsuuOoHHOM oOpabotku. IlpoBeneH ananus
OCHOBHBIX BapUAHTOB MOMEX M 3JIEKTPOMArHUTHONH OOCTAHOBKH, MOJNy4EHBI COOTBETCTBYIOIIHE
AQHAINTUYECKUE OLIEHKH IIOMEXO3alUIIEHHOCTH TMeneHropanus. Ompeznenenbl  Haubouee
OMACHbIE BapHaHTHI JJIEKTPOMArHUTHONW OOCTAHOBKH, TPHU KOTOPBIX MPHUCYTCTBYET 3(dexT
«IIPOCTPAHCTBEHHOM OJOKUPOBKM». B pe3ynabTate MOAETUpPOBaHUS MOJYYEHO CEMEHCTBO
3aBUCUMOCTEN CPENHEro KBAaJPATHUUECKOTO OTKIOHEHUS OLEHKH TIIE€JIEHra OT OTHOIUEHUs
CUTHaJ/IOMEXa JJIs  pa3HbIX THUIIOB  DJEKTPOMAarHUTHOM  OOCTaHOBKHM. Pe3ynbTarhl
MOJICJIMPOBAHUS XOPOIIO COTJACOBBIBAIOTCS C BBIPAKEHUSIMHU, MOJYYEHHBIMH B pe3yJbTaTe
TEOPETUYECKOro aHanu3a. JlaHHble uccienoBaHUS SBISETCS MPOJOJDKEHHEM paboThl 10
pa3paboTke OECIOMCKOBBIX CIEKTPAIbHBIX METOIO0B KOPPEJISALUOHHO-UHTEPHEPOMETPHUUECKOTO
MEJICHTOBaHMS.

KiroueBble ci1oBa: aHaian3 MOMEXO3aLIMIIEHHOCTH; OECHOMCKOBBIA LUGPPOBONH METOJ
KOPPEISILIMOHHO-UHTEPPEPOMETPUUECKOTO TEJIEHIOBAHUSA; OLIEHKAa JUCIEPCUH TOIPEHIHOCTH
MEJICHT OBAHMUSI.

Tyiiingeme. bByrinri TaHga paJuOMOHMTOPUHI OKyHenepiHIe paauodJIeKTPOHIBIK
Kypaimapasl TEeJNEHTUIeY KypIeli JJIeKTPOMAarHuTTIK OpTa, paauo IIBIFAPBIHABUIAPBIHBIH
napaMeTpJiepiHe KaThICThI YIKEH alpHOpPIIbIK OENrici3IiK JKaFjaibIiHa, COHAai-aK HaKThl YaKbIT
KaFTailbIHIA KY3€re achIpbUTybl KepeK. KepceTinreH »karmaiiap YIIiH MMEpCIIeKTUBAIBl OaFbIT
KaOBbUIIaHFAH PATUOCOYJIeNeHIIPY KOCMACBIHBIH CIEKTpJIepiH HU(QPIBIK OHJeyAl KOoJAaHa
OTBIPBII, 13JE€CTIPIIMETEH MOHO-MMITYJIBCTI K€H OJAKThl KOPPEISUUSIIBIK-UHTEPPEPOMETPITIK
pazuoIieneHraTopiaapabl nafaanany OoJbin TaOblIab.

[aiiganel cUrHaIABIH KiIPTY YaKbITHIH JK9HE KOPPEISLUUSIIbIK OHIeYIiH O1p UMK YIIH
panuocaynae Ke3iHe THICTI OarbITThl Tikesled Oaranayapl >Ky3ere achlpaTblH 137eHOeHTIH
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CHEKTPIIK  KOPPETSAIHMUIBIK-UHTEP(HEPOMETPISUTBIK ~ PaHONEIICHTaTOPABIH  KeIeprilicH
KOpFallyblHa Tajjay okypri3immi. Kemepriiep MeH 53IEKTPOMAarHUTTIK OpPTaHBIH HETi3Ti
HYCKaJapblHA TaJlJay JKacajJbl, ICJICHTAllUSHbIH IIybUIFAa KapChl HMMMYHHUTETIHE THICTI
aHATUTHKAIBIK Oaranmay anbiHAbl. «KEHICTIKTIK KyjIbInTay» acepi 0ap 3JIEKTPOMAarHHUTTIK
OpPTaHBIH €H KayilTi HYCKaJapbl aHbIKTANIbL. Mojenpaey HoTmwkeciHae lleneHr OayutbIHBIH
opTamia KBagpaTTHIK AayBITKYBIHBIH 3JEKTPOMArHUTTIK OPTAHBIH OPTYPJi THUOTEpi YILUiH
CUTHAJI/KENEpri KaThIHACBIHAH TOYEJAUTIKTED TOOBI albIHABL. Moaenbaey HOTHXKeNIepl
TEOPHSUTBIK TaJIay HOTHIKECIHJEC allbIHFaH OpPHEKTEPMEH JKaKChl yiiecedi. byi 3eprreysep
KOPPENSIUUIBIK-UHTEP(HEPOMETPHUSIIBIK TIENEHI TEYAIH 13A€HOCHTIH CIEKTPIIIK dIICTepiH a3ipiey
OOMBIHIIIA KYMBICTBIH JKaJIFachl OOJIBIN TaObLIA/IbI.

Tyiin ce3mep: KeIepriicH KOpFaHYyIbl Talaay; KOPPEISLUsIIBIK-HHTEPPEPOMETPIIK
MEJICHTTeY/IH 13/1eyCi3 CaHJIbIK dJIiCl; MEeJICHTTeY KAaTeIIriHIH TUCIIePCUsChIH Oaranay.

Annotation. To date, in radio monitoring systems, the bearing of radio-electronic means
must be carried out in a complex electromagnetic environment, a large a priori uncertainty about
the parameters of radio emissions, as well as in real-time conditions. A promising direction for
these conditions is the use of searchless monopulse broadband correlation-interferometric radio
direction finders using digital processing of the spectra of the received mixture of radio
emissions.

The analysis of the noise immunity of a searchless spectral correlation-interferometric
radio direction finder, which performs a direct assessment of the delay time of the useful signal
and the corresponding direction to the source of radio emission in one cycle of correlation
processing, is carried out. The analysis of the main variants of interference and electromagnetic
environment was carried out, the corresponding analytical estimates of the noise immunity of the
bearing were obtained. The most dangerous variants of the electromagnetic environment in
which the effect of "spatial blocking" is present are determined. As a result of modeling, a family
of dependences of the mean square deviation of the bearing estimate on the signal/interference
ratio for different types of electromagnetic environment is obtained. The simulation results are in
good agreement with the expressions obtained as a result of theoretical analysis. These studies
are a continuation of the work on the development of searchless spectral methods of correlation-
interferometric bearing.

Keywords: noise immunity analysis; searchless digital method of correlation-
interferometric bearing; estimation of the variance of the bearing error.

Henbio crarbu SABJSETCH HCCIEIOBaHHE MOMEXO03AIMIIEHHOCTH OECrOMCKOBOIO
CHEKTPAIBHOTO  KOPPEISLMOHHO-UHTEPHEPOMETPUYECKOTO  paJUOINETIeHraTopa ¢ JABOHHOU
KOPPEJAIMOHHON 00pabOTKOM paguon3IydyeHUi ¢ paCIIUPEHHBIM CIIEKTPOM.

N3i0xeHne 0CHOBHOTO MaTepHaJia. BbITOJIHUM Hccen0BaHUE TOMEXO3AMILEHHOCTH
0eCIoNCKOBOr0 CIEKTPAILHOTO KOPPEISIIMOHHO-UHTEPPEPOMETPUUECKOTO PaJUOIIEIECHTaTopa ¢
JBOWHOM  KOpPPENSAMOHHOM  00pabOTKOW  pajMOM3IIyuyeHHH,  HMCIOJIB3YIOIIEro  JiBa
NEJICHTal[MOHHBIX paJuoKaHaa.

IIycte ocymecTtBisiercss npuéMm agguTUBHOM cmecu U (t) H3IydeHuN NEeNeHTryeMoro

HIOJIE3HOTO CIYYalfHOTO IIMPOKOIIOJIOCHOTO CUTHANA Sp,(t) m momexu S,(t) oXHOBpEeMEHHO

OJIHOM MMapoi MJECHTHYHBIX TEJICHTAllMOHHBIX KaHAJIOB PaJIMOICIICHTaTOpa, aHTECHHBI KOTOPBIX
pa3HeceHbl B TIPOCTPAHCTBE HAa pPACCTOSHUE AHTEHHOW Oa3bl 0 ¥ WMEIOT HE3aBUCHMBIC
aJIUTUBHBIE COOCTBEHHbIE MIyMbI Ny (t) 1 Ny(t) cOOTBETCTBEHHO.

ITycts Sqpy (t) — peanusanus mose3Horo curxana Sp,(t), npuHATas B aAJUTUBHON CMECH

U4 (t) co craTucTHUYeCKH HE3aBUCUMBIMU pealnu3alusMU IoMeXu Sy, (t) u 0esoro rayccoBcKkoro
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mymMa M(t) Ha koHeyHOM BpeMeHHOM wuHTepBane te[0,T,]mpomnecca aHamu3a INEPBBIM
KaHaJIOM, a Sy, (t) — peasmzanus MOJE3HOro cuUrHana Sy, (t), mpuHATas B aAJUTHUBHON cMecu
U,(t) co cTaTMCTMYECKHM HE3aBUCUMBIMU pealu3alusMU HoMexH Sp,(t) u  Oenoro
raycCcoOBCKOTO IIyma No(t) Ha KoHeuHOM BpeMeHHOM uHTepBaie te[0,T,]npomnecca anamusa
BTOPBIM KaHAJIOM paJHOIIEIeHraTopa.

[Tpuém apmutuBHBIX cMmecedt Uq(t) m U,(t) ocymecTBusercs NEpBBIM U BTOPHIM
paguoKaHaJaMu COOTBETCTBEHHO B IIpeesiax IOJNOChl [®| ,@p ]yacToT, paBHOH HX IMOJIOCe
MPONYCKAaHUSl WIM TOJIOCe OJHOBpeMeHHoro aHanuza [11, 13]. McTounuku pagmousnydeHui
HOJIE3HOro curHana Sp,(t) u momexu S,(t) pa3HeceHBI B IPOCTPAHCTBE U COOTBETCTBYIOILUE
HAIpaBJIeHUs Ha HUX 0., ¥ 0, OTHOCUTEJILHO aHTEHHOH 6a3bl 0 paauoneneHraropa sSBISIOTCS
HE3aBUCHMBIMH CIy4YailHBIMH BEJIWYMHAMU C PABHOMEPHBIM pAaCHpeAeSICHHEM IJIOTHOCTH

BEPOSITHOCTH B 3aJaHHOM cektope 0 =360° . McxomHble YCIOBHS 11€1eCO00pa3sHo MpPeICTaBUTh
CJIEAYIOIIUM 00pa3oM:

U(t) = Sy (1) + Sq7 (1) + g (1);
B (1)
Uo(t) =Sy (t—1g)+ S, (t—1,)+ny(1),
rie Tg,T, — aPUOPU  HEM3BECTHBIE BEJIUYHMHBI OTHOCHTEIBHOTO  BPEMEHH

3aICPIKKHU HpI/IéMa NCJICHTallMOHHBIMU KaHaJIaMU ITIOJIC3HOI'O CUTrHaJla U TIOMEXHW COOTBECTCTBCHHO
(,Z[aﬂee — 3aCPIKKa IIOJIC3HOI'O0 CUI'HaJIa U ITIOMCXHU COOTBGTCTB@HHO), ABJIIIOIINCCA CﬂyqaﬁHbIMH
BCIIMYNHaAMU C PaBHOMCPHBIM pacnpeaciiCHuEM IIJIOTHOCTHU BCPOATHOCTHU Ha

MHTEPBAIE [~ Tpax 3 Tmax )
Tmax =0d/C — MakcuMalbHOE 3HAYEHUE OTHOCUTENILHOIO BPEMEHH 3aJCp KK Ipuéma

paIMOU3NYYCHU  TEJNCHTallMOHHBIMM  KaHanaMmu, QopmupyeMol B cily4ae MpUxoja
paauon3NydyeHU ¢ HaMlpaBJICHUs HYJIb IPAalyCOB, OTCUUTAHHOTO OT JIMHUU aHTEHHOM 0a3bl.

bynem cumrtarh, uTO mose3Hbl curHan S (t) u momexa S,(t) sBEsAIOTCA
[IYMOMOJOOHBIMH, UMEIOT PABHOMEPHBIN 3aKOH pacrpe/elieHns] UX CHEKTPaIbHBIX TIOTHOCTEH

S%(m) u 822(03) MOIITHOCTH COOTBETCTBEHHO M aHTeHHas 0a3a d OoJbllie X JUIMHBI BOJH, TO

ectb d > A, d >A,, rae Ay, — ATMHA BOJHBI HOJE3HOIO CUTHANA, A, — AJMHA BOJHBI HOMEXHU.

Hnsa yka3zanHbiX ycioBuid (1) OeCrOMCKOBBIA CHEKTPAJIBbHBIM  KOPPEISIUOHHO-
UHTEp(PEPOMETPUUECKUI METOJ| TEJIEHrOBaHUS C JABOWHON KOPPEISLUOHHON 00paboTKOI
peanusyeTcss JIBOMHONW HHMQPPOBON KOPPENSIMOHHONW 00pabOTKONW KOMIUIEKCHBIX CIIEKTPOB
Ui(joig k) 1 Us(jo e ) npussThiX ammutuBHbX cMecell Uq(t) u Uo(t) cooTBeTcTBEHHO Ha
IIPOMEKYTOUHON 4aCTOTE O | PaJUOKaHAJIOB.

Ha mepBom sTamne xkoppensunoHHON 00paboTku B 1U(poBoi GopMe aHaATU3UpPyETCsT HA
IIPOMEKYTOUYHON 4acToTe O|F IIEPBBII B3aUMHBII KOMIIJIEKCHBIN CIIEKTP

UVl(ja)“:.k)=Uf(jm”:_k)-U2(jw”:_k) IOPUHATBIX aiauTUBHBIX cMmeceir Uq(t) m Uo(t) ¢

WCIIOJIb30BAHHEM BPEMEHHOTO CIIBHTA.
Ha BTOpOM 3Tame KoppensiuoHHOW 00paOOTKU aHATU3UPYETCs NBYXKPATHO-B3aUMHBIH
KOMIIJIEKCHBIHN CIIEKTP

Uy2(Jog k) = (Ul(jwlF.k)'Uz(Jw|F.k)) '(Ul(j((Du:.k +Am)) Uz (j(oE k +A03))) TIPHHATBIX
ammutuBHBIX cMmeceir Uq(t) m U,(t) ¢ mcrmomp30oBaHMEM YaCTOTHOTO HpPeoOpa3oBaTENBHOTO
caBura Ao .
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B pesynpraTe oOecrieunBaeTcsi BO3MOXXHOCTH OMpPEACIICHUS MPSMON OECTIOMCKOBOM
OLICHKHU %S OTHOCHUTCIIBHOIO BPCMCHHU 3aJICPKKHU HpI/IéMa IICJICHIrallMOHHBIMHU KaHaJlaMHt

IIOJIC3HOT'O CHUI'HAJIa (nanee — OLICHKa‘ES 3aICPIKKU ITOJIC3HOT'O CI/IFHaJIa) COI'JIaCHO YpaBHCHUA
[4]:
ts = (1/ Aw)-

Ky
D Ao k) Ao k) A(0F k +A0) - Ay (0F  +A) SN[ A, ]
k=k » (2)

+V-
Ky i

D Ao k) Ar(o1F k) - Ao k +A0) - Ay(0)F k +An) - cos[Apy i ]
L k=ki

-arctg

rie KL,k — HoOMepa 4YaCTOTHBIX COCTABJIAIOIIMX CIEKTpa CHIHAaIa,
COOTBETCTBYIOUIMX HUXHEH O | ¥ BEpXHEH ® |z j TPaHUYHBIM YacTOTaM CHEKTPOB CUTHAJIOB
Ha IIPOMEXYTOUHOH 4acToTe ® |z PaJHOKaHAJIOB COOTBETCTBEHHO,

k e[O;(N /2)—1] — HOMEpa 4YaCTOTHBIX CIEKTPAJbHBIX COCTABJISIOMIUX BXOJHBIX

aJIUTUBHBIX CMECEN PAJUOU3IIYYEHNUI;
N — KOIMYECTBO OTCUETOB IPUHATON alJUTUBHOM CMECU PAIUON3IYYCHUN 3a BpeMs T,

npoliecca aHajausa,
Ao k), Ar(®F k) — aMIUIUTYZAHBIE CIIEKTPBI IPUHATHIX aATUTUBHBIX cMecerd Uq (t)
u U, (t) Ha mpoMeKyTOYHOH 4acTOTe @z B IEPBOM M BTOPOM paJMOKaHalIaX COOTBETCTBEHHO;
Af(op k +A®), Ap(0 | kK + A®) — aMIUIUTYAHBIE CHEKTPbl NPHHATHIX aJAUTUBHBIX
cmeceit Uq(t) u Uy(t) Ha mpoMeKyTOYHOH 4acTOTe o p IOCIE MX YAaCTOTHOIO C/ABUIa B

IIEPBOM M BTOPOM paJHOKaHalaX COOTBETCTBEHHO;
Aprk =Ap(o g k + Ao) — A@p(® | ) — ABOHHOMN pa3sHOCTHBIN (pa30BBIil CIABHT;

A® — 3HAYEHHME YaCTOTHOIO MNPeoOpa3oBaTENBHOIO CIBUIa IMEPBOTO IMPOU3BEICHUS
CIIEKTPOB, KPaTHOE YaCTOTHOMY IIAry CIIEKTPaIbHOTO aHAJIN3a,
V. — KO3(pUIMEHT KOPpeKIHH HEOoAHO3HauHOocTH ans ¢yHkuuuarctg(.): v=0 mnpu

cos(A@)>0; v=-1 npu cos(Ap)<0.
C yuétoM mnony4eHHOH oOuUeHKUTg, (opmyna (2), 3aAepKKH TIOJIE3HOTO CHUTHAaja

JICTIEPCHSL 63 TIOTPEIIHOCTH OLEHKH ME/EHra ONpeaeNieTcs caeyomum o6pasom [13]:
ngcz-cfldz-cosze, (3)
rae 2 — IMCTIepCHs TIOrPEIIHOCTH OLEHKH 3a/epHKKHU I0IE3HOr0 CHIHAIA.

Ananu3 ypaBHeHus (3) MOKas3bIBacT, 4TO MPHUHATHIE aJAUTHBHas momexa S,(t) u

coOcTBeHHbIE IIyMbl My (t) 1 Ny (t) meneHraoHHBIX KaHAIOB BIMSIOT HEMOCPEICTBEHHO JIHIIb
Ha OJIHY COCTaBJISIFOIIYIO TUCIIEPCUN og MIOTPEIIHOCTH TEJICHTOBaHU, a8 UMEHHO Ha JTUCTIEPCHIO
o
1esiecoo0pa3Ho MCHOJIB30BAaTh B KAaueCTBE IOKA3aTelNs MOMEXO3AlIUIIEHHOCTH IeJIeHraTopa,
YUUTHIBas €r0 MEPBUYHOCTH U YHUBEpcanbHOCTh [11, 13].

VYuauteiBas, 9T0 coOCTBeHHBIE IIyMBI Ny (t) U N, (t) meneHrarMoHHBIX KaHAJIOB M ITOMeXa
2

T

NOrpC€IIHOCTU  OLCHKU 3aACPIKKU IIOJIC3HOI'O CUTHAJIA. HOBTOMy 9TOT MapamMeTp

S,(t) sBHAIOTCA CTATHCTHYECKW HE3aBHCHUMBIMH, IHUCIEPCHS G; TOTPEIIHOCTH OLEHKH
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3aJIEPKKHA TIOJIE3HOTO CHTHAJa OyaeT OIpEeACNSIThCS IBYMS COCTABISIONMIMMH: IITyMOBOH U
nomexoBoii [10, 12, 13]:
2 2 2
G; =G +0gz» (4)
I'ne: an — IIYMOBasi COCTAaBJISIIOIIASl JUCIEPCUM TOTPEIIHOCTH OIEHKH 3aJepPrKKU

ITIOJIC3HOT'O CUT'HaJIa,
2

Oz

IIOMEXO0Basi COCTAaBJSIONIAsl JAUCIEPCHHM TOTPEHIHOCTH OLEHKHU 3aepPiKKU
MOJIE3HOTO CUTHAJIA.
B cBoio ouepenp, IIymMoBas COCTaBIISIFOIIAS 0-72n JUCIEPCUU TOTPEUIHOCTH OLIEHKH
3aJICP’KKH TMOJIE3HOT0 CUTHAJIA OMPEACIISIETCsl COrIacHO ypaBHeHus [7, 12]:
an =27t/Ac02~Ta-u-Aoas, (5)
rnae [ — OTHOIIIEHHE CUTHAJI/IIIyM HA BXOJIC TIEJICHTaI[MOHHBIX KAHAJIOB B MPUHSATHIX
anauTuBHBIX cMecsixUq (1) 1 Uo(t);

Ao g — IIMPHUHA CIICKTPa IIO0JIE3HOT'O CUT'HAJIA.

Ananu3 ypaBHeHui (4) u (5) moka3pIBaeT, 4TO LIyMOBasi COCTaBJISAIOLIAS cfn JUCIIEPCUHI
NOTPEIIHOCTY OLEHKU 3a/ep>KKU II0JIE3HOTO CHUTHaja OINpeAeseTcss TpeMs OCHOBHBIMU
(dakTOopaMu: OTHOILIEHHEM y CUTHAJI/LIYM, BpEMEHEeM T, Ipoliecca aHaiu3a M HIMPUHON

AG)S CIICKTpa IIOJIC3HOI'0 CHIHAJIA. HpI/I 3TOM BIIMSHUE ICHUCTBUS COOCTBEHHBIX ITyMOB MOKCT

KOMIICHCHUPOBATHCA YBCINUCHUCM BPECMCHHU Ta mpouecca aHajinsa.

Jlnst uccnenoBaHusl MOMEXOBOM cocTaBisitomeil O 7 TMCIEPCHHUIIOTPEITHOCTH OLIEHKU
3aIep’KKM TIOJIE3HOTO CUTHANA LEJIECOO0pa3HO BBIICIUTH CJECAYIOIINE OCHOBHBIC BapUaHTHI
DMO ocymiecTBIEHHs TIEJEHTOBAHUS: TIEPBBIii — cIeKTp Sy (JO|E k) monesHoro curnama u

ciektp S;(Jo|F k) moMexu He HepeKpbIBarOTCA; BTOPOH — CHEKTp Sp(jo | k) MONE3HOrO
curHana U cuektp S;(JO|F k) moMexu mNepekphIBarOTCS MOIHOCTBIO; TPETUH — CIIEKTP

Sm(j®|F k) Tone3Horo curnana u cnektp S; (JO|F k) moMexu nepeKphIBarOTCS YaCTHYHO.
JUiss  KaXa0oro W3 BbIIENEHHBIX BapuaHToB OMO  1enecooOpa3HO paccMOTpETh
CIIEIYIOIIME€ TUIBI IOMEX: MEePBBI — y3KOIOJIOCHAs IoMexa, MHpHHAa A®, CHEeKTpa KOTOPOi

MEHBIIE MHUPHUHBI A®g CIEKTpa IIOJE3HOTO CHTHala, TO €CTh Am; < A®g; BTOPOH —

IIIPOKOIIOJIOCHAs TIOMeXa, Korjga mupuHa A®, e€ crektpa OoJblie MIMPUHBI A®g CIEKTpa
IIOJIE3HOTO CUTHAJA, TO €CTh A®; > Awg ; TPETHH — PAaBHOIIOJOCHAS IIOMEXA, IIUPUHA CIIEKTpa

KOTOpOM paBHa IIMPHHE CIIEKTpa MMOJE3HOr0 CUrHala, TO ecTh A, = Awg .

IIepBBbIil THUII TIOMEXU COOTBETCTBYET ACHCTBUIO OCHOBHOI'O M3JIYYEHUS Y3KOIIOJIOCHBIX
CTaHIIMOHHBIX MOMEX WJIM MX Mapa3sUTHBIX COCTABIISIIOIIMX HAa TapMOHUKax M CyOrapMOHUKax
100 MHTEPMOIYIAIUOHHBIX [1, §].

Bropoii T nOMeXH COOTBETCTBYET AEUCTBUIO OCHOBHOI'O M3JIy4€HHS HIMPOKOIIOIOCHBIX
CTaHIIMOHHBIX TIOMEX COBPEMEHHBIX CpPEICTB CBS3M M CHUCTEM TMepefaud WHGOpMaIuy,
HarpuMmep, Tthna UWDB, ¢ OpTOrOHaJbHBIM YacTOTHBIM  pPa3[elI€HUEM KAHAJIOB C
mynbtuiuiekcupoBanueM (OFDM), IIIIPY, wucnons3yromux pacuiMpeHue CHeKTpa, WIn
JICHCTBHUIO TPOMBIIIJIEHHBIX IMOMEX IpPU OCYIIECTBICHHM pPAJMOMOHUTOPHHIA B 30HE UX
nokpseitus [1, 5].
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Tpetuidi TN TOMEXU SABIAETCS TUNUYHBIM Uit OMO Haceln€HHBIX IYHKTOB IpHU
MHOTOJIY4€BOM PACIIPOCTPAHCHUH M3ITy4eHUH U (POPMUPOBAHUU TTOMEX 32 CUET MEPEOTPAKESHUH.
PaBHOMONOCHBIE KOPPENMPOBAHHBIE U HEKOPPEIUPOBAHHBIE C IIOJIE3HBIM CUTHAJIOM I[OMEXU
COOTBETCTBYIOT, HAIIPUMEP, MEPEOTPAKEHHBIM COOCTBEHHBIM H3IIYUYEHUSM PaTHOdICKTPOHHBIX
CpE/CTB, MEJICHT'YEMbIM B TEKYIIIM MOMEHT BpeMeHH [1, 6, 7].

Onwopsl  aMIUIMTYAHBIX CHEKTPOB aAJuTHBHOM cmecu U (t), COOTBETCTBYrOLIME
OCHOBHBIM Bapuantam DMO, nokaszaHsl Ha puc. 1-3.

Ha pucynke 1 npezacrasien nepsbiit BapuantT MO ocCyliecTBICHUs MEJICHIOBAHUS, ITPU
KOTOPOM T0JIoca [wg | ;®g y |4aCTOT aMIIMTyaHOTO crekTpa Sy, (® )k k) TONE3HOr0 CUrHANA U

I10JI0Ca [(D zL:®zH ]‘IaCTOT AMILIUTYJHOTO CIIEKTpa SZ((D”:_k) IIOMCXHU HE NCPECKPBIBAIOTCA, TO
€CTb Wg H <Oz | -
A(®),B

»

Os | OsH Oz W,y Opanc

PI/IcyHOK 1.- 31'[]0[)1)1 AMIIIMTYJAHBIX CIICKTPOB IMOJE€3HOI'0 CUTHAJIa U ITIOMEXH,
HE MEPEKPLIBAIOIIUXCH MO YaCTOTE

Ha pucynkax 2 u 3 npeacrasiien BTopoit BapuanT MO oCyIIeCTBICHHS MEICHTOBaHNS,
Opyd KOTOPOM AaMIUTUTYAHBIE CIEKTPhl IOJIE3HOTO CHUTHAlla W TOMEXH TMEepPEKPBIBAIOTCS
nonHocThO. [Ipu 3TOM Ha puc. 2 mpencTaBieHa dMIopa aaauTuBHOM cmecu U (t), BKITIOYaromen

IIMPOKOIOJIOCHYIO MIOMEXY C MIUPHUHON A®, = ®, 4 — ®, | TOJOCHl YacTOT, OOJIbIIEH IIUPUHBI
A®g =g 4 —®g | IOJOCHl YacTOT Moje3Horo curHana. Ha pucynke 3 mpezcrapieHa smropa
agauTuBHOM cMecu U (), BKIIOYAIOIIEH Y3KONOJOCHYIO IIOMEXY C IIMPUHOM Aw®, IIOJOCHI

qacCToT, MCHBIIICH IO PHUHBI A(,l)s TIOJIOCHI HaCTOT ITIOJIE3HOI'O CHMTI'HAJ1a.

A(®), B 1

A

»

Oz OsL 05 H ®,y Opag/c

Pl/lcyHOR 2. - 3]’[]0pr AMIUIMTY/IHBIX CIICKTPOB MOJIE3HOI0 CUTHAJIA U ll[I/IpOKOl'IOJ'lOCHOﬁ MmoMexu,
NEPEKPLIBAIOIIUXCH MO YACTOTE MOJHOCTHIO

Alw),B ]

g L Wy OzH gy O panc

Pucynok 3. — Dniopbl aMIVIMTYIHBIX CHEKTPOB M0JIE3HOI0 CUTHAJIA
U Y3KOMOJIOCHOH NMOMeXH, epeKPbIBAIIIMXCS M0 YACTOTe MOJTHOCTHIO
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BrinmosiHMM HcclieIOBaHUE MOMEXOBOM COCTaBIISIOLIECH sz JUCIIEPCUN TOTPELIHOCTH

OLICHKH 3aJIeP’KKHU IOJIE3HOr0 CUrHaja AJis nepsoro Bapuanta OMO, korna cekTpsl I0JI€3HOr0
CUTHAJIa ¥ NTIOMEXHU HE NEePEKPbIBAIOTCS, ABISAIOTCS CMEKHBIMU U UMEIOT OJMHAKOBYIO LIMPUHY.
VYciioBus HCcie0BaHU MPEICTaBUM CIECAYIOUIMM 00pa3oM:

(Acos =Awy;
OsH <Oz,
[Ama =Awg + Aoy,

A(oa < A(Dk,

(6)

rae A®, — HIMPUHA TOJIOCH! YaCTOT OJHOBPEMEHHOT'O aHAIIN3a;
A® — LIMPUHA TOJIOCH! IPOITyCKAHUS MEIEeHralliOHHbIX KaHAJIOB.
C yuéTtoM aeicTBUs TOJIBKO MOMeXU KoMIuleKcHble cieKTpbl Uq (jo g k) U U (jo g k),

dopmupyrolecs Ha OCHOBE ObICTPOTO Mpeodpa3zoBanus Oypbe Ha TPOMEKYTOUYHOW YaCTOTE B
MIEPBOM M BTOPOM TICJICHTAIIMOHHBIX KaHAJaX COOTBETCTBEHHO, OIPEACISIOTCS CIICAYIOUIIM
obOpazoM:

Ui(Joir k) = Sim(Jor k) + S1z(Jo i k) + Mok k); @)
Uz (joirk) =Sam(oir k) + Sz (JoF k) +n2(JoF k),
rae Sim(JoE k) Som(J®|E k) — KOMIUIEKCHBIE CHEKTpPHI MOJE3HbIX CUTHAJIOB Ha

IPOMEXXYTOYHOH YaCTOTENEPBOIO M BTOPOT'O MEJICHTAIIMOHHBIX KAHAJIOB COOTBETCTBEHHO;
S1;(Jog k) S2;(Jo g k) — KOMIUIEKCHBIE CHEKTpPbl NOMEXM B IIEPBOM M BTOPOM

NeJICHTallMOHHBIX KaHaJlaX COOTBETCTBEHHO;
N (Jog k), No(jo|p k) — KOMIUIEKCHBIE CIEKTPhl COOCTBEHHBIX IIYMOB B IIEPBOM U

BTOPOM TIEJICHTAI[HOHBIX KaHaJIaX COOTBETCTBEHHO.

ITocne nBOIHON KOppensUOHHONW 00pabOTKM KOMIUIEKCHBIX cHeKTpoB U (jo g )
U,(jo|p k) OpUHATBIX agauTuBHBIX cMeced Uq(t) u U,(t) Ha mpoMexyTouHOM dacToTe
OlLIEHKaTg 3aJIepXKHU IOJIE3HOTO CUTHaNa A ycloBHi (6) ompexaensiercsa ¢ yuétom (2) u (7)

CJICAYIOIUM 06pa30M:
%S = (1/ A(Da)°

Ky
| D Sim(@1 k) - Som(@1F k) - S12(0F k +A0)- Sy, (0F k +A®)'Sin(A¢A1.k)W|
arctg kk:kL |+ (8)
H
D Sim(@iF k) - Som(@4F k) - S12(01F k +A®) Sy (@) K +Aw)-COS(Apa7 k)
k:kL
+V-T =1, —1g,
e Apprk =A@z (01 k +Aw) - Apg (0 F k)
Aps (0 k) =025 (0 k) — @15 (O|F k) — apryMeHT B3aUMHOIO CIEKTpa MOJE3HOTO
CHTHAIIA;

Ap; (01 Kk + A®) = @2, (0 k + A®) — @17 (0| K + A®) — apryMEHT B3aUMHOTO CIIEKTpa
HOMEXU;

ois(@E k), @25(0|E k) — AapryMeHTbl KOMIUIEKCHBIX CHEKTPOB  Sim(joie k),
Som(jo|p k) TONE3HOrOo cHUrHajTa Ha MPOMEKYTOUYHOM YacTOTe MEpBOrO0 U BTOPOro

MEJICHIrallMOHHbBIX KaHAJIOB COOTBETCTBCHHO,
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P1;(0F K +A®),  @y,(0 Kk +A®) —  apryMeHThl  KOMIUIEKCHBIX  CIIEKTPOB
S17(J(0jp k +A®)), Sy, (j(0|p k + A®w)) HOMEXHM Ha HPOMEXKYTOUHOM 4YAacTOTE MHEPBOrO H

BTOPOTO IEJICHTAIIMOHHBIX KAHAJIOB COOTBETCTBEHHO;
A® = A®w, /2 —4acTOTHBIN CABUT NP OBTOPHOI KOPPESILIMOHHON 00padoTKe.

Amnanu3s ypaBHeHus (8) MOKa3bIBAaeT, YTO 3a CUET JBOMHOM KOPPEISLIUOHHONW 00pabOTKU
KoMIUIeKCHBIX CHEeKTpoB U (jo g k) U Us(jo g ) apryMeHTsl A@aqx CPOpMHPOBAHHOTO
IBYXKpPaTHO-B3aUMHOIO  KOMIUIEKCHOro  cmekrpa Uy o(joe )  PpaBHAIOTCA  Pa3sHOCTU

apryMEHTOB B3aMMHBIX CIIEKTPOB IIOJIE3HOTO CHUIHajla M IOMEXU. OTO, B CBOIO O4YEpellb,
00YCIJIOBIIMBAET MOSIBIICHUE AHOMAJIBHO OOJIBIION MOIPEIIHOCTH OLEHKH Tg 3aAEPHKKH MOJIE3HOTO

curHama. B pe3yabTare AJaHHOC BJIIMAHUC IIOMCXH uenecoo6pa3H0 OnpCAC/INTh KakK
(IIPOCTPAHCTBCHHYIO 6J'IOKI/IpOBKy» IIOJIE3BHOI'O CHUrHaljia, IIpu KOTOpOﬁ BO3HHKACT IIOTEPA

IPOCTPAHCTBEHHON HMH(OPMAIMK O MOJE3HOM CUTHAIE€ U COOTBETCTBYIOLIECH 3aJEepiKKE Tg
IOJIE3HOTO CUTHAlIAa M, KaK CJIEICTBUE, SKBHBAJCHTHOE YMEHBIICHHE MOIIHOCTH MOJIE3HOTO
CUTHQJIa HE3aBUCHUMO OT COOTHOLIEHHS MOIIHOCTH PgII0JIE3HOTO CHUrHaja M MOIIHOCTU
P, nomexu, B ToM umcie npu yciaosuu Pg /P, >>1.
YuuTbiBas paBHOMEPHBIM 3aKOH paclpeiesieHus] IMIOTHOCTU BEPOSTHOCTH aprymMeHTa
Ap, (0| k + A®) B3aUMHOTO CIEKTpa IOMEXM, I[IOMEXOBas COCTaBIIAIOIIAs csfz TUCTIEPCUU
MOTPEIIHOCTH OICHKH 3aJePKKHU MOJIE3HOTo curHaia ¢ yuérom (8) cocrapinsert [10]:
2 2
0%z = Tmax /3. 9)
DddexT «rpocTpaHCTBEHHON OJIOKMPOBKU» MOKHO 3(P(HEKTUBHO YCTPAHUTH C TOMOIIBIO
IpeIBapUTEIFHON CENEeKIINH, HAIPUMEp, aMIUTUTYAHON WM TPOCTPAHCTBEHHOM, CIIEKTPAIbHBIX
coctaBysronMx nomexu U, (jo g ) U3 KommiekcHbIX cnekTpoB U (jog k) ¥ Ur(Jog k)
NPUHATBHIX aAIUTUBHBIX cMeceit Uq(t) u U, (t) Ha mpoMexyTouHoit uacrore [5, 8].

[IpoBeneHsl uccieoBaHUS IMOMEXO3AUIIEHHOCTH OECIOUCKOBOIO CIEKTPaIbHOTO
KOPPEISIIIHOHHO-UHTEPPEPOMETPUIECKOTO paJHoINeeHraTopa ¢ JIBONHONW KOPPEIsSIUOHHON
00paboTKON paAMOU3TYYCHUH C PACIIMPEHHBIM CIEKTPOM C TIOMOIIBIO pa3padOTaHHON
nporpaMMHoit mozenu B cpene MathCad ans cnenyromux HauanbHBIX YCIOBUN: BapuaHThl OMO
— C INOJHBIM M YaCTUYHBIM MNCPCKPLITHUEM CIICKTPOB IIOJIC3HOTO CHUTHajla W IIOMCXH; THII
MOJIE3HOTO CHUTHAJIa W TIOMEXM — HENpEphIBHbIE C JMHEHHONM YAaCTOTHON MOIYISIUEH:

S(t) = A-sin(ogt + bt2) ; upuHa crektpa nomexu Af,; =05MI'm, Af,, =5MI'n; mupuna
cnekrpa curHana Afg =5MI'm; pabouas wactoTa curHana fg =2ITu; pabGoyas wactoTra
nomexu f, =2,0021Tu; mmpuHa mONOCH THpormyckaHus paxuonpuémanka AFg =10MIm ;
gacToTa auckperusanmu fy =20MI'1; 3amaHHOE HampaBleHUE NPUXOJAa CUrHajua 6g =80°;
3aJaHHOC HaNpaBieHHE Npuxoga momexd 0, =20°; KOJMYECTBO CHTHANBHBIX OTCYETOB
Ng =16384 ; Bpems mponecca aHamusa T, = Ng/ fq =16384 /20 110°T'11 = 0,8mc ; MomHOCTS
P, COOCTBEHHOr0 IIymMa HaMHOIO MeHbIIE MoOIMHOCTH P, momexu: P, << P,. Ilomyuennoe

CEeMENCTBO 3aBUCUMOCTEN cpeaHero kBaapatuueckoro otkioHeHus (CKO) oy oneHku neneHra

OT OTHOIICHHS S/Z CUTHAJI/TIOMEXa MPEICTABICHO HA PUCYHKE 4.

Psan 1 cemeiicTBa 3aBUCMMOCTEN Ha pUCYHKE 4 cOOTBETCTBYeT Bapuanty OMO ycnoBuit
MEJICHTOBAHUSI TPU  JEWUCTBUM  Y3KOMOJIOCHOM TOMEXH, CIHEKTp KOTOPOM TMOJHOCTHIO
MIEPEKPBIBAETCS CO CIEKTPOM IIOJIE3HOIO CHUTHaja B Mpenenax mnosnocel ygactor 0,5MIT .
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3aBUCUMOCTh pAfa 1 COOTBETCTBYET TI'HIEPOOIIMYECKOMY 3aKOHY Yy =1/X TpH YBEIMYCHHU
MOIIHOCTH Pg II0J€3HOr0 CHrHAIA.

Psan 2 cemeiicTBa 3aBUCUMOCTEN Ha pUCYHKE 4 COOTBETCTBYeT Bapuanty OMO ycinoBuit
IIEJICHTOBAHMSI IIPU IEHCTBUU PABHOIIOJIOCHON NMTOMEXH: Awg = A®,, CIIEKTP KOTOPOM YaCTUYHO
IIEPEKPBIBACTCSI  CO  CHEKTPOM  IIOJE3HOTO CHUTHajga, B  IpeAeiax IOJOChl  4acTOT
Awg, /2n=3MI'y. [y JaHHBIX YCIOBMH IIEJIEHIOBAaHUS XapAKTEPHO CYLIECTBEHHOE BIIUSHHE
apdeKTa «IpOCTPAHCTBEHHOW OJIOKMPOBKW» B MpeAeiax IOJIOCHI YaCcTOT CHEKTpa MOJE3HOTO
CUTHaJIa INUPUHON Awgy /2n =2MI11 .

Kak mokaspiBaeT CpaBHUTENIbHBIN aHAIU3 3aBUCUMOCTEH psia 1 u psga 2 Ha pucyHke 4,
Opd  HEU3MEHHOM OTHOLICHWH CHUTHAJI/TIOMEXa IOMEXO03AIIUIIEHHOCTh  HCCIEAYeMOTo
pasMoNeNIeHraTopa CyIIECTBEHHO YXYIIIA€TCA IPU JEHUCTBUU IIOMEXH, CIIEKTp KOTOpOU
YAaCTUYHO COBMELIEH CO CIEKTPOM IIOJIE3HOTO CUTHANA. ITO 00YCIOBICHO €€ OIIOKUPYIOIIUM
JEHCTBUEM U COOTBETCTBYIOLIMM 3KBUBAJICHTHBIM YMEHBUICHUEM YPOBHS ITOJIE3HOTO CUTHAJIA Ha
BBIXO/I€ I1E€JICHraTopa MPONOPLUOHATIBHO IUPUHE AW g TIOJIOCHI YACTOT OJOKUPOBKH.
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Pucynok 4. — Cemeiicto 3aucumocreii CKO G oueHKkHu meaenra oT OTHOWIEHUs S/z cHrHaj/momexa:
panl — npu Af,1 =05MI'u; pan2 — npu Af,, =5MI'; psaa3 — npu npenBapUTENbHO
OTCEJIEKTUPO-BAaHHON ITOMEXE

Psn 3 cemeiicTBa 3aBUCHMMOCTEN Ha PUCYHKE 4 COOTBETCTBYET HAYaJIbHBIM YCIOBHUSAM
psana 1, HO MpuU UCTIONB30BAHUM ITPOCTPAHCTBEHHOM MPEIBAPUTENBHOM CEIEKIUU MOMeXH [5, 8,
12]. B pe3ynapTare NOMEXO3AIMIIEHHOCTH MCCIEAYEMOIO IEJIEHTaTopa CYIIECTBEHHO
yIy4dlIaeTcslT W OmpelensieTcs OeHCTBHEM TOJIbKO COOCTBEHHBIX IIYMOB IMEJIEHTallMOHHBIX
kaHanoB. IIpu 3TOM BCE ke OCTalTCs ONpEACNIEHHBIE DHEPreTHUUECKUE IOTEPU IIOJE3HOTO
CUTHAJla M COOTBETCTBYIOIIEE VYXYALIEHHE TOYHOCTH TIIE€JIEHIOBaHUS, MPONOPIHOHAIbHbBIE
NBOWHOM mMpuHe 2A®, TOJOCHI 4YacTOT CHEKTpa IOMEXH. OTO TMOATBEPKIAET
NEPCIEKTUBHOCTh MPUMEHEHHs NPEIBAPUTEIBLHON NPOCTPAHCTBEHHON CEJEKLUU IOMEX IIPH
peanu3anuu O0ECIIOMCKOBOTO METOJa IEJIEHIOBaHUsl C JIBOMHOW KOPPESIMOHHON 00paboTKOM
PaIOU3ITyYEHHUM.

B nmenom pe3ynbrarel MOJIEIMPOBAHUS XOPOLIO COTJIACOBBIBAKOTCA C PE3yJbTaTaMH
TEOPETUYECKOIO aHAIM3A.

BriBoabI " NMepCHneKTHBBI Oyaymx HCCJICI0BAHMA. HccnenoBanue
[IOMEXO03AIIUILEHHOCTH 0€ecrouCKOBOro CIIEKTPAJILHOTO KOPPETSALMOHHO-
UHTEP(PEPOMETPUUECKOIO paJuONeNIeHraTopa ¢ JBOMHOM KOpPpEISILIMOHHOW 00paboTKOM
paZMoON3IyYeHU € PACIIMPEHHBIM CIIEKTPOM I10Ka3aj0, YTO BHEIIHHUE aJJUTHUBHBIE MOMEXU
MMEIOT 3HAYUTEIbHO OOJbllIee HEraTUBHOE BIMSHKUE Ha TOYHOCTD MEJIEHIOBaHUs, YeM JIeHCTBUE
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COOCTBEHHBIX ILIYMOB IEJIEHIaTopa MpPU UX PaBHBIX MOIIHOCTSAX. ITO OOYCJIOBIEHO HAJIUYUEM
a¢dekTa HAaKOTUICHHUS BO BPEMEHHU YHEPTHH aJIUTHBHON TTOMEXH.

HaubGonee omacupiMu Bapuantamu OMO, KOTOpbI€ BbBI3BIBAIOT MosiBIeHUE 3 deKTa
«MPOCTPAHCTBCHHOW OJOKHPOBKU» W aHOMAIBHO OOJBIIYI0 TOTPENIHOCTh IEJICHTOBaHUS,
ABJISIFOTCA NPUEM PABHOIOJIOCHONM NMOMEXU IMPU OTCYTCTBUU MEPEKPBITUS CIEKTPOB CHUTHANA U
MIOMEXH, a TAKKE MPU MTOJHOM IEPEKPHITUN CIEKTPA CUTHAJIA U IIMPOKONOJIOCHOW noMexu. s
apyrux BapuaHToB OMO mnoMexo3anuiEéHHOCTh MEJICHIOBaHUs CYLIECTBEHHO 3aBUCHUT OT
COOTHOILIEHUS IIUPUHBI CIIEKTPOB MOJIE3HOTO CUTHAIA U TOMEXHU U OTHOILIEHUS] CUTHAJI/TIOMeXa.

HccnenoBanusa mnoka3aiyd, 4YTO OCHOBHBIM BO3MOKHBIM HAIIPAaBJICHUEM YIYUIIEHUS
MIOMEXO3AIIMIIEHHOCTH  MCCIIEIYEMOT0 IIEJIEHTaTopa SBJISIETCS  YBEJIMYEHUE OTHOLICHUS
CUTHaJ/oMexa 3a CYET  JIONOJHUTEIBHONW  aMIUTUTYAHOW, TMPOCTPAHCTBCHHOW WU
NOJSIPU3ALMOHHON  CEJEKUMHM HW3JIyYEHMM T[IOMEXM Ha J3Tale pa3HEecEHHOro Ipuéma
HAaIlpaBJICHHBIMUA AHTEHHBIMU PELIETKAMHU WJIM Ha HTAalle AHAJIM3a B3aUMHOI'O KOMILIEKCHOIO
CIIEKTpa IIPU UCIOJIb30BAaHUU HEHAIIPABJICHHBIX AHTCHH.

[losnydyeHHble pe3yabTaThl LENECO00PAa3HO MCIOIB30BaTh MPU PeaIU3alUM aIapaTrypbl
CUCTEM PaJIMOMOHMTOPHUHTA U PAAHMOHABUTAIINH, (PYHKIIMOHUPYIOIIUX B cllokHOI DMO.

JlaHHBIE WCCIICIOBAHUS SIBIISETCS MIPOJIOJDKECHUEM PAa0OTHI IO pa3paboTKe OECIIOMCKOBBIX
CHEKTPAJIbHBIX METOJIOB KOPPENALMOHHO-UHTEP(HEPOMETPHUUECKOT0 NIEJICHTOBAHHUS.

B  nmanpHeimeM HEOOXOAMMO  BBIMOJTHUTH  OIEHKY TOYHOCTH  OECIOHMCKOBOTO
CIIEKTPAJIbHOTO KOPPEJSILIHOHHO-UHTEPPEPOMETPUIECKOTO paauomnesneHraTopa JUISt
HIMPOKOITOJIOCHBIX CUTHAJIOB.
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MPHTH 49.03.05
M.M. EPMEKBAEB!, U.5. KOJKABAEBA!

YA nmamuncruii ynusepcumem suepeemuru u céasu umenu I’ ymapbexa Jlaykeesa,
2. Anmamul, Pecnyoruxa Kazaxcman

IHOJABJIEHHME 3XO-CHTI'HAJIOB U ITPOBEJIEHUE
CPABHUTEJIBHOI'O UX AHAJIN3A

AHHoOTanusi. B naHHON craTthe paccMaTpuBaeTcsi O IIOAABJIEHUU 3XO-CUTHAJIOB,
BO3HUKAIOIIMX TMpU Tepeadye CUTHAOB. AKTYaJbHOCTh JaHHOW NyOJNMKAaIM 3aKI04yaeTcs B
pacnpoCTpaHEHUHN PEUEBBIX CUTHAJIOB, MOJABICHUM BO3HUKAIOIIUX LIYMOB WUJIM 3XO0-CUTHAJIOB,
TaK KakK B HACTOSIIIEe BpeMs J0JIsl CpecTB HU(poBOi 00pabOTKH CUTHAIOB HEYKIIOHHO PacTeT B
CUCTEMAaxX pa3jIMHOro Ha3HaueHus. PaccmMaTpuBarOTCs ABa OCHOBHBIX METOJla MOAABIIEHUS 3XO-
cUrHasuoB. VM3yueHsl aqanTUBHBIE PUIBTPBI K METOY U UX alropuT™Mbl. CpaBHHMBAs YCIEHNIHOCTh
¥ HECOBEPIIECHCTBO ITHX aJTOPUTMOB, BbIOMpaeTcs HamOomee 3¢ dekTuBHbI. CpaBHUTEIBHBIN
aHaJIM3 MPOBOAUTCS B mporpamme Matlab, cHauana CTpoOUTCS adroput™, a 3aTeM coOUparoTcs
cxeMbl. [Ipu cOopke cxembl HECKOJIBKMM 3JIEMEHTaM I[PUCBAUBAIOTCS 3HAUEHHUS U HAa OCHOBE
s dexTuBHOrO QUIBTPa MOTYyYaeTCS YeTKUNA YUCTBINA CUTHAN. AJITOPUTM, KOTOPBINA 3D PEeKTHBHO
oOpabaTbIBaeT CUTHAJ M3 JBYX METOJIOB IpU 00pabOTKE 3X0, 3aMUCBHIBACT KOJ B JIMCTUHT U
MPOU3BOJIAT BeIUUCIIeHUs. [lomyuyeHHbIe YHCThIEe CUTHANIBI AHATTU3UPYIOTCA rpadUKaMu.

KiroueBble ci10Ba: 5X0-CHTHANBI, aganTUBHBIC (QUIBTPHL, 3((EKTUBHBIE METOIHI,
YUCTBIE CUTHAJIBI, CHTHAJIBI, IPOTpaMMa.

Tyiiingeme. byn Makamana curHan Oepy KesiHAe Iaiia OOJIaThIH >KAHFBIPBIKTAPIbIH
OachlIybl KapacThIpbLIaabl. Byil 0achUIBIMHBIH ©3€KTLIIr COMJICY CUTHAIAAPhIH TapaTy/a, raiia
0OJIaTHIH 1Ty HEMECE JKaHFBIPBIK CUTHAIIIAPBIH 0acy O0JIbIN TaObLIaIbl, O©MTKEHI Ka3ipri yaKkbITTa
OpTYpJIi MakcaTTapra apHaFaH Kyhenepae TUQPIBIK CUTHAIAPABI OHICY KypalJapbIHBIH
yJieci TypakThl ocim Keneai. 9xo 0acyablH €Ki HEeri3Ti o/iici KapacThIpbUIaabl. OJicke Oeilimaeny
Cy3riiepi KoHE OJIapAblH aiaropuTMmiepi 3eprrenemi. OChl anTOPUTMACPIIH KETICTITT MEH
JKETIIMETCH/IITIH CalBICTBIpa OTBIPBIN, €H THIMJAICI TaHmaidaapl. Matlab OarmapiamachiHia
CaJIBICTBIPMAJIBl  TaJIJAy JKYPTi3UIeNl, ajJAbIMEH alrOpUTM KYpacThIPBLIAAbI, COJAH KeiiH
cxemamap kKuHakramanael. CXeMmaHbl KYpacThIpy Ke3iHae OipHelle >3JeMEHTTepre MOHJep
TaralbIHIANAbI JKOHE THUIMJII CY3T1 HETI31HJE aHbIK, Ta3a CUTHAJ aJIbIHAIBI. DX0 OHJACYIET1 €Kl
OMICTIH CHUTHAJIBIH THIMJI OHJAEWUTIH, JHUCTUHTKE KOJATHI >Ka3aThblH JKOHE ecemTeyiepal
OPBIHJIAWTHIH aITOPUTM. AJIBIHFAH Ta3a CUTHAIIAP rpauKTep apKbUTbI TalIaHaAIbL.

Tyiiin ce3nep: >XaHFBIPBIK CUTHAJIJAphl, ANANTUBTI Cy3ruiep, THIMAI oicTep, Tasza
CUTHAaJIJIap, CUTHaJAap, Oarmapiama.

Annotation. This article discusses the suppression of echo signals that occur during
signal transmission. The relevance of this publication lies in the dissemination of speech signals,
the suppression of emerging noise or echo signals, since currently the share of digital signal
processing is steadily growing in systems of various purposes. Two main methods of echo
suppression are considered. Adaptive filters to the method and their algorithms are studied.
Comparing the success and imperfection of these algorithms, the most effective one is selected.
Comparative analysis is carried out in the Matlab program, first an algorithm is built, and then
schemes are assembled. When assembling the circuit, several elements are assigned values and a
clear, clean signal is obtained based on an effective filter. An algorithm that efficiently processes
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a signal from two methods when processing an echo, writes the code to the listing and performs
calculations. The resulting net signals are analyzed by graphs.

Keywords: echo signals, adaptive filters, effective methods, pure signals, signals,
program.

B nacrosiee Bpemsi 10y cpelcTB HU(GPOBOM 00paOOTKH CHUTHAIa B COCTAaBE CHCTEM
Pa3IMYHOTO HAa3HAYEHUS HEYKJIOHHO pacteT. OcCOOEHHO 3Ta TeHACHIIUS XapaKTepHa JJisi CUCTEM
paanocBs3y, OMOMEIUIIMHCKUX UCCIIeIOBAaHU, pelIeHHs 3a/1ad HaBUTAllUK MpU HAOIIOACHUHU 32
AIPOKOCMHYECKMMH W  MOPCKUMH  OOBEKTaMH, CeHcMONoruu, o0paboTKu  ayawo-u
BUacouHpopmanuu, 1UpPoOBOW ONTHKKM U psAga APYrux npuiiokeHud. OCOOEHHOCTHIO 3THUX
3a/1a4 ABJIACTCS OONBIIONH O0BEM pPACUETOB, OCYIIECTBISEMBIX B pealbHOM BpemeHu. llpu
MOKMCKE ONTUMAIIBHBIX aITOPUTMOB 00paOOTKH CUTHAIOB HEM30€KHO OMUPAThCSl Ha HEKOTOPHIE
CTAaTHCTUYECKUE MOJICTTH CUTHAJIOB U IIyMOB. Yare Bcero npu (GOpMHPOBAHHH ITHX MOJEICH
WCIIOJIB3YIOTCSI TIOHSTHS JTUHEHHBIN, CTAIlMOHAPHBIA M HOpMaibHBIM (Tayccusm). OmHAKO ITH
MPUHIIMITEI HE BCETJa PEaM3ylOTCs Ha MPAKTUKE, U KA4eCTBO MPHEMa CHTHajla BO MHOTOM
3aBUCHT OT aJIeKBaTHOCTH BBIOpaHHOM Mozesu [1].

DX0 — 9JTO 3amo3Jaibli M WCKAKCHHBIH BapHAaHT HWCXOJHOTO 3BYKOBOTO HJIU
JJIEKTPUYECKOTO CUTHAJA, SBIIEHUE, 0OpaTHOE OTPaKEHUIO OT MCTOYHUKA. B peanbHON KU3HU
CpeaH UCTOPHIA YaCTO BCTPEYAIOTCSI OTTOJIOCKH.

CyliecTByeT MHOXECTBO aJTrOPUTMOB aJaNnTallid C pPa3JIUYHBIMA CBONCTBaMH, HO
OOJIBIIIMHCTBO W3 HHUX SBISIFOTCS IMPOW3BOJHBIMH WM MOAM(PHUKAIUSMHU OIHOTO W3 METOJIOB
MOMCKA dKCTpeMyMa (0OOBIYHO MUHUMYMA) IIEIeBOM (YHKIIHUH.

CTpyKTypbl amanTHUBHBIX cucTeM Ui [2]: a) mpenckazanus, 0) HACHTU(DUKAINAN
(MozenMpoBaHus), B) BBIpaBHUBAHUS (KOMIICHCAIIMHN) XapaKTEPUCTHK, T') MOAABICHUS IIOMEXH. S
— TOJIC3HBIH BXOJIHOW CUrHAT, d — OMOPHBIA CUTHAIT; X - CUTHAJI ITOCJIC 3a/ICPIKKH; Y - BBIXOTHOM
CUTHAJ; € - Pa3HOCTh CUTHANIOB (CUTHAN OIIMOKM); S+n — TOJE3HBIM BXOAHON CHTHANI C
QIUIMTUBHBIM IIyMOM; N' - KOpPEIMPOBaHHBINA ImyM. JIjis 1momaBieHus moMexu (9XO CHTHAa)
UCIIOJIB3YIOTCS QJITOPUTMBI:

1. Anroputm LMS

2. Anroputm RLC

Ha pucynxke 1 npencraBieHo mo1aBIeHUE 3X0-CUTHAJIA C TOMOIIbI0 anroputMa LMS.

1 Can't find what you're looking for? Try Apps in Simulink or view Menus o Toolstrip Mapping. | Do not show again

Bacrane. corman Rursufiaon T

Pucynok 1. — Moaesb nogaBjieHHs 3X0-CUTHAJIA ¢ TOMOLIbIO anroputma LMS

Ha pucynke 2 nokasan nosryueHHbIi qucTuHr anroputMa LMS B nporpamme MatLab.
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EE Editor - C\Users\UsenDesktop\matlab2019\Kylyshbayev_LMS_Algorithm.m =
+1 Kylyshbayev_LMS_Algorithm.m Kylyshbayev_LMS_graph.m Kylyshbayev_RLS_Algorithm.m +
2 LM pu ” -—r
E cle;
Sl= clear:
a4 - close
5
€ v
7 t
8- D =
10 Oy apkmnm SypManaHran cmr
11 — = numel (D) ;
7| — A = D(l:n)+0.%*randn(l,n):
end
Est =
for i
3 o= A(i:-l:i-M+l);
Est (i) Clwiy *(3) ')
29 — end
o ~

Pncyﬁox 2. — Hoay4ennsplii tucTuHr anropurma LMS B nporpamme MatLab

Ha pucynxke 3 npencraBieH YUCTBIN CUTHAJI HA BBIXOJE aHAIM3aTOpa

File Tools View Simulation Help

- 0O @®| - R - - F &

Ready Frame based T=9.985

Pucynok 3. — Yucrhblii curuan

Ha pucynke 4 mokazana MoJiejIb TIOJJaBICHHS 9X0-CUTHAIA ¢ TOMOIIbI0 asroputMa RLS

[Fa] oL5_Modl_Kytyshboyey b

D Can't find what you're looking for? Try Apps in Simulink or view Menus to Toolstrip Mapping. | Do not show again

|

BTN CH e T

[ (]

PucyHok 4. — MopaeJib noiaBjieHUsl 3X0-CHTHAJIA ¢ MOMOUIbI0 anroputMa RLS

Ha pucynke 5 nmoka3aH 4UCTBIM CUTHAJ Ha BBIXOJE aHAIU3AaTOpa.

70



PI:xxBOUM FBLJIBIMA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPY bl BUNPIuC

File Tools View Simulation Help -

@ - O @ S- Q- EE- | F A -

Ready Frame based Offset=0 T=9 985

Pucynok 5. — Uncrslil curaan

Pe3ynbraTthl TIPOBIEHHOTO HWCCIEIOBAHUS Jadd HaM IOHATh, 4TO ainroput™ RLS,
MOKa3aHHBIM HA PUCYHKE 4, JTydIlle IOJaBJIsIET 3X0 curHai [3].

B 3akiroueHrr HEOOXOAUMO OTMETUTH, YTO B IIPOIIECCEe padOTHI, aIrOPUTM, KOTOPBII
s pexkTHBHO 00padaThIBaeT CUTHANI M3 JABYX METOJOB IIPH 00pabOTKE 3XO0, 3aIMChIBACT KOJ B
JUCTUHT M MPOU3BOJAT BBIYMUCICHUS. DTO OBLI PEKYpCHUBHBIA METOJ HAaWMMCHBIIHMX KBAJApPaTOB
(amroput™ RLS). [Ins ompeneneHuss JaHHOTO SBJICHHUS, ObLIa CO37aHa MOJICTb ISl U3 JABYX
METO/IOB uepe3 maker pacmupenus Simulink B mporpamme MatLAB. B pamkax nmpumeHeHUs
MOJIYYeHBI ayAH03aMMCH, B KOTOPHIX MPE00IalatloT 3X0-CUTHANIBI. B uTore BTOpoil MEeTOo/ TOXe
XOpOIIIO CHpPaBWIICS CO CBOCH pabotoii. Ho pekypCHMBHBIH METOJ HAaWMMEHBIIMX KBaJApPaTOB
(anmroput™ RLS) nmen 6oiiee BRICOKYIO MPOU3BOIUTEIBHOCTh Pa0OThI, YEM METO HAUMEHBIIIHUX
kBaaparoB (asroputm LMS). JlanHoe sBJIeHHE OBUIO 3aMETHO B ocHuuiorpade, KOTOpPBIH
MOKAa3bIBACT PE3yJbTaThl uccienoBanus. OAHAKO TPOBEACHHBIM pacyeT, COCTABJICHHBIA B
JIUCTUHTE, ObLT TOKa3aH.
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K.X. TYMAHBAEBA?, A.P. CAFBI3BAW?

Y Paouosnexmponuxa scone 6aiinanvic ackepu-uHdiCeHepix uHCHunymoi,
Anmamor K., Kazaxcman Pecnybnukacol
noagol An 1 OH H 1IAHD U I
2Fymapbex Jloykees amvindagul Aimamol SHepeemura ycane 6aiiianblc yHugepcumen
Anmameor K., Kazaxcman Pecnybnaukacol

3ATTAP HHTEPHETI TPA®UI'THIH AHAJIMTUKAJIBIK )KOHE
NUMUTADUAIBIK MOJEJIIH 93IPJIEY

Tyiiingeme. Makamana 3arrap VHTepHeTi TpaduriH aHAJUTUKAIBIK KOHE
UMUTAIVSUTBIK - MOJICTIBICY OMICTepl HETi3iHAEe Taijay YChIHBUIFaH 3artap HHTepHeTi
JKEIICIHIH apXUTEKTypachl OOUBIHINIA CEHCOPIIBIK TOPANTapAaH MAIIMETTEp JECTeNep aFbIHBI
TypiHIe Tnuno3re (0a3aiblK CTaHIMsIFA) Keminm Tycemi. bip nurosre momimerrep kidepin
oTbIpatThiH Topantap Hemece [oT kypsutrbuiap cansl 500 geH acram 0onybsl MyMKiH. MyHaai
JIeCTelIep aFbIHBIH OipHEIIe FRUTBIMH KYMBICTap/ia KapamnaibiM arbiH Hemece [lyacCcoH aFbIHBI
TYpPiIHIE KapacThlpaabl. A JecTenep ChIMChI3 OalaHbIC apKbUIbl MUTIO3ACH (0a3aibiK
CTaHIIVSIaH) JKEIUTIK cepBepre kemin Tycedi. LIImro3re kemim TyceTiH aFbIHIBI KapanaibiM
arblH JICT KapacThIpca, XKENUIIK cepBepre TYCETIH JKENIiK TpaduKTI ©3-631HE TEKTEC arblH
peTiHae KapacTelpyFa Oomanel. MakananeiH OipiHmii  OemiMiHge 3arrap MHTepHeTi
TpaUriHiH aHATUTUKAIIBIK MOCII KapacThIPBLIIBI.

MakanianblH eKiHI OenmiMiHJe ©3-63iHe TeKTeC TPapUKTIH KbI3MET KOpCeTy Ypaici
UMUTAIVSUIBIK ~ MOJENBACHI. ©O3-e3iHe TekTec TpaduK Keninm TyckeHae Oydep
CBIMBIM/IBUTBIFBIH JIMHAMHUKAIIBIK TYpJe KalTa 06JIeTiH KYPBUIFBIHBIH KYMBIC ICTEY allTOPUTMI
YCBHIHBUIBIN, OHAAFbl 9pOip MOPTTaFrbl ©3-631HE TeKTeC TpapuKTI OHAECyre apHaIFaH
KOHTposuiepaiH anroputMmi Tanganapl. GPSS World xylieciHiH kemeriMeH jecrtenep
KOMMYTAITUACH! 0ap KEITUTIK CepBEPIIH UMHUTAIUSIIBIK MOJIENI KACAJIBIT, TOPT TYPJIl KEILITIK
CepBEpAiH JKYMBIC Kacay YpAici TajaaHisl. bip kemiiaik cepBepre YCHIHBUIFAaHO3-031HE
TeKTeC TpadUKTI OHJIEY aNTOPUTMI OOMBIHINA TajlalTap KN Tycce, EKIHIIICIHE TajanTap
OipaeH ceprepre Keiinm Tyceni Aen KapacToipbuiibl. COHBIMEH KaTap, ©3-031HE TEKTECTIK
koap¢unmentin H=0,9 xone H=0,7 Gonpin e3reprenze, TajanTapiblH >KOFalTyblHa Kaiai
ocep eTeTiHIHEe Taljay >KacallbIHABI JKOHE TOYENIUTIK aHBIKTAIIbl. AHATUTHUKAIBIK KOHE
UMUTAIMSUTBIK MOJICITBICY HOTHIKEIIEP] CATBICTHIPBUIIIBI.

Tyiiin ce3aep: 3artap Unrepueri, GPSS World, ananutukanblk oHe MMUTAIHSIIBIK
MOJIeb/Iey, ©3-631HE TeKTec TpaduK, >KEIUIK cepBep, JAecTenep KoMmmyTanuscel, [P
HaKeTTepl, UHTEPHET JKEeNICIHIH apXUTEKTYpachl, OHJEY aJITOPUTMI, CEHCOPIIBIK TYHiH, IIT03,
Oazanbik craHuus, loT KypbuiFbichl, cTek, IlyaccOH aFbIHBI, CBIMCBI3, Oydepik
CBIMBIMIIBUIBIK, KOHTpOJIIep, MopT, XepcT koddduuumenti, M2M, FBM wmogeni, QOS
napaMmerpiiepi, KilIKeHTall Qopmyia, MyJIbTUCEPBHUCTIK »keniuiep, Ilapero 3aHpl, ©31H-031
TaHy.

AHHoTanus. B crathe mpencraBieH aHanu3 Tpaduka WHTEpHETa BElled Ha OCHOBE
METOJIOB aHAJIUTUYECKOTO M HWMHUTAUMOHHOTO MojaenupoBanus. [lo apxurektype cetu
WHuTepHeT Belieil JaHHBIE C CEHCOPHBIX Y3JIOB MOCTYMAOT Ha NUTI03 (6a30BYIO CTaHIINIO) B
BHJIe TTOTOKA makeToB. KommuecTBo y31m0B miin ycTtpoicTB 0T, OTHpaBisiiommx JaHHBIE HA
OJIMH IILTI03, MOKeT ObITh Oosiee 500. [ToTok TakMX CTEKOB paccMaTPUBAETCS B HECKOIBKUX
Hay4HBIX paboTax B BHJIE MPOCTOTO MOTOKa wiH moToka [lyaccoHa. A makeThl MOCTYMArOT
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yepe3 OeCrpoBOIHYIO CBSI3b CO 1LTI03a (0a30BOM CTaHIIMK) Ha ceTeBo cepBep. Korma moTok,
MOCTYMAOMIMA B TLIO3, PAaCCMATPUBAETCS KaK TPOCTONM IMIOTOK, CETEBOM Tpaduk,
MOCTYMAIONIMM Ha CETeBOW CepBep, MOXKET paccMaTpUBATHCS KaK IMOTOK, CaMOIIOJ00HOIO
nporecca. B mepBoit 4acTu cTaThbl pacCMOTPEHA aHATUTHYECKAs MOJICTh Tpaduka HHTEpHETA
BELIEH.

Bo BTOpOIi yacTH cTaTh UMMHTAIIMOHHO MOJIEIIUPOBAJICS MPOIIECC CaMOTOI00HOTO
Tpaduka. IIpemioxen aaroputM paboThl yCTpOWCTBA AMHAMHYECKOTO MepepacrpeneacHus
OydepHOli €MKOCTH TMpH MOCTYIUICHMH CaMONOJA00HOro Tpaduka, MpOoaHaTIU3uPOBaH
QITOPUTM KOHTpoJiepa Ui 00paboTku camomnonoOHoro Tpaduka B Kaxkaom moprty. C
nomotbio cuctemMbl GPSS World Opima paspaborana uMuTanMoHHAs MOJECNB CETEBOTO
cepBepa ¢ KOMMYTAIMEW IMMAaKeTOB M IMPOAHATU3WPOBAHA TEHICHIMS (YHKIIMOHUPOBAHUS
YEeThIPEX Pa3IUYHBIX CETEeBBIX cepBepoB. CUMTAIOCh, YTO €CIM Ha OJUH CETEBOH cepBep
MOCTYMAIOT TPEOOBAHUS 110 MPEAIOKEHHOMY aJITOPUTMY 00pabOTKH TpaduKa, TO Ha APYrou
cpazy moctynaroT TpeboBaHus. Kpome Toro, mpoBeieH aHallu3 TOTO, KaK MPU W3MEHEHUU
ko3 Puuuenta camononodust Ha H=0,9 u H=0,7 Biusier Ha norepto TpeGOBaHUH U BBIsIBICHA
3aBUCUMOCTh.  CpaBHUBaIHCh  PE3yJbTaThl  AHAJUTHUYECKOTO U HMHUTALMOHHOTO
MOJCIIUPOBAHUA.

KiaroueBbie cjoBa: Hurepner Bemeir, GPSS World, anamuTuka, umuTanus,
MOJICTTMPOBAHUE, CAMOIIOJO0HBIA TpaduK, CETEeBOW cepBep, KomMMmyrtamus maketos, [P
MaKeThl, apXUTeKTypa ceTu HHTepHeT, anroputM 00pabOTKHU, CEHCOPHBIA Yy3el, LT3,
6aszoBast crannms, ycrpoiictBo loT, crek, motok Ilyaccona, 6ecripoBomHas cBsi3b, OydepHbIit
€MKOCTb, KOHTpOJIIep, mopT, koaddurment Xepcra, M2M, fBM monens, mapamerps QoS,
dbopmyna Jluttia, MyJIbTUCEpBUCHBIE CETH, 3akoH [lapeTo.

Annotation. The article presents an analysis of Internet of Things traffic based on
analytical and simulation modeling methods. According to the architecture of the Internet of
Things, data from sensor nodes is sent to the gateway (base station) in the form of a stream of
packets. The number of 10T nodes or devices sending data to one gateway can be more than
500. The flow of such stacks is considered in several scientific papers in the form of a simple
flow or a Poisson flow. And the packets arrive via wireless communication from the gateway
(base station) to the network server. When a stream entering a gateway is treated as a simple
stream, network traffic entering a network server can be treated as a stream of a self-similar
process. In the first part of the article, an analytical model of Internet of Things traffic is
considered.

In the second part of the article, the process of self-similar traffic was simulated. The
algorithm of operation of the device for dynamic redistribution of buffer capacity when self-
similar traffic arrives is proposed, the controller algorithm for processing self-similar traffic
in each port is analyzed. Using the GPSS World system, a simulation model of a packet-
switched network server was developed and the trend of functioning of four different network
servers was analyzed. It was believed that if one network server receives requirements for the
proposed algorithm for processing traffic, then the other immediately receives requirements.
In addition, an analysis was carried out of how, when the self-similarity coefficient changes
by H = 0.9 and H= 0.7, it affects the loss of requirements and the dependence was revealed.
The results of analytical and simulation modeling were compared.

Keywords: Internet of Things, GPSS World, analytics, simulation, simulation, self-
similar traffic, network server, packet switching, IP packets, Internet architecture, processing
algorithm, sensor node, gateway, base station, 10T device, stack, Poisson flow, wireless
communication, buffer capacity, controller, port, Hurst coefficient, M2M, fBM model, QoS
parameters, Little formula, multiservice networks, Pareto’s law.
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Kipicne

Kazipri  yakpiTTa agaMHBIH  TikKeJleld  KaTbICyblHCHI3, Machine-to-Machine
communication (M2M) meHOepiHAe XYMBIC ICTEHTIH KYpBUIFBUIApFa JEreH CYpPaHbIC
KBUIJIAH JKBIIFA apTy/ia, COMKECIHIIEe COHJIail KYPBUIFBLIAp CaHbI Jja KeOewe.

AJiam apachIHJIaFbl ©3apa dPEKETTECTIKKE EMEC, aJlaM MEH JKaHChI3 «3aT» apachbIHAaFbl
HEMece €Ki «3aT» apachlHAAFbl ©3apa OPEKETTECTIKKE apHaJFaH TEICKOMMYHUKAIUSIIBIK
KYpbUIFBLIAP apachblHAa KOpIIaraH OPTaHbIH dp TYpJl KacueTTepl Typalibl aKmapaTThl FaHa
e€Mec, COHBIMEH Karap Oy akmapaTThl CHIMCBI3 OailJlaHbIC JKeJijaepi OoifbIHIIA Oacka
KYpBUIFbUIapFa Oepyre ne kabinerrti oprypui 3arrap Wutepueri (Internet of Things — l0oT)
KYPBUIFbLJIAPBI A TapJIbIKTal yJiec Kypanbl.

DOHeprustHpl  TOMEH  TYThIHY, TeMeH 0Oara,  TOpamTapAsl  ©piCTeTYIiH
KapanabIMIbUIBIFBl MEH ©31H-631 YHBIMAACTBIPY CEKUIAl KYpbUIFbUIApFa KOWBUIATHIH
Oipkarap epekIile TajanTap COHFbI KbUIAPhl OalIaHBIC JKEIUIEPIH JaMBITYABIH IKEKe
OarpIThIH — [0T *Xemiiepin KypyFa oKel/l.

Ocpiran OaitnanbIcThl Kasipri yakpiTTa [0T sKyMBIC iCTeyiHIH OpTYpIi acleKTijiepiH,
conbly imriHnae loT-ne enaipineTin Tpaduk cunarTamaiapbiH )KaH-)KaKThl 3ePTTEY, COHa-aK
JKEKEJIereH CEHCOPJIBIK TopamTapiaH xoHe loT-meH sxanmbl TpaduKTI axyAblH OIME-IaIT
MOJIeJIb/IEPiH jKacay aca ©3eKTi OOJIBIN TaObLIA IbI.

Byt s)xyMBICTBIH Makcathl 3arTap MHTepHeTI Kemiiepine naiina 6oaaTebiH TpaduKTIH
cunaTTaManapblH JKOHE OHBIH 9p TYpJl HapaMeTpiiepre TOYeJAUIriH 3epTTey OOJbII
TaObLUIA b

Makanana OaiJIaHBIC JKENIJIEPIHIH >KYMBIC camachlHa ocepiH Taimmail oThIpbln, [oT
TpadUriHiH MOJIeINi KacaTbIH/bI.

Keuqisiik cepBepre TyceTiH eIk TPaPUKTI AaHAJIUTHKAJIBIK MOJEJIbACY

Jlectenep ChIMCBHI3 OaiTaHBIC apKBUIBI NUTIO3CH (0a3aiablK CTAaHIUSAAH) JKEITUTIK
cepBepre kemin Ttycemi. JKemiaik cepBepre TYCETIH JKENUIIK TpadUKTIH aHaJTUTHUKAIBIK
MOJIENTbIH KapacThIPAMBI3.

Jllectenep  koMMyTamusickl ~ Oap  KeNiTiK  cepBepAiH  Tpaduri  KyKTeme
KApKBIHJIBUIBIFBIHA Y3aK MEP3IMl TOYEJAUINKTIH OOJIybIMEH J>KOHE JeCTeNiep AarbIHBIHBIH
CTaTHCTUKAIBIK KacueTTepiHiH IlyacCoH aFpIHBIHAH eneyli albIpMalIbIIbIK >KacaybIMEH
cunarranaapl. OCbIHIAN >KeNiepAeri arbIHHBIH JI9JIME-IoJI MOJEINI OOJIBIN KIPIC aFbIHBI
¢paxranapl bpoyH Ko3Fanbichl apkbuibl cunartanateia (fBM monens) e3-e3ine Tekrec (Self-
similarity) ynepictep »xartampl.

Anaiina, Oyn »karmaiima akmapat Tapaty skyHecinaeri (ATXK) kei3mer kepcery
CalachlHbIH CHIIaTTaMajapblH 3epTTey ©Te KYpHelni MaTeMaTHKAJIbIK MIiHAET OOJbII
Tabbu1aabl. OHBIH ce0ebi, ©3-631He TEKTeC arbIHIap MOJEIIHIH AJci3 (opManaHybl, COHBIH
caliapelHaH aKmapaT TapaTy kyhecinaeri QOS mapameTprepiH Oaranay YIIH TajaaMalbIK
HET13/Ie/ITeH HOTHKEJIep ally MYMKIH eMec.

[lekci3 Ke3eKTl KOHE TYPaKThl KbI3MET KOpCETYy yaKbIThl Oap Oip cepBepiik xkKyiie
(fBM/D/1/50 monenb) YUIiH maranmapovly canbl K3 KEITeH yaKbITTa t Ke31eiCOoK 1aMaMeH
YCBIHBUTYBI MYMKIH

N (t) = sup ., (A(t) - A(t) — u(t - ),
OyJ1 xepne
A(t) = At + JalZ(t).

Z(t) xe3zaeiicok ypaici Xepct nmapamerpi H (H = 0,5 ... 1) Gap KanbinThl GpakTayiasl
BbpoyH Ko3ranbIchl, an a 607bIMIbI K03 PUIMEeHTI Keilbip MacmTaOThIH KOOEHTKIII O0IbII
TaOBLIA/IbI.
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o) :i <1 OonfaHga CTATHCTUKANBIK TeMe-TeHIIK JKaFgaiibiHga okydemeri N
Y7

Tajantap caHbl OEpuUIreH X IIAMAachlHAH achlll KETY BIKTUMAJJIBIFbI (YHKIUS TYPIHIC
YCBIHBLIFaH:

(A-H)/H
Pr(N > x)=P 20- 42> [dj )
r(N > x) r(sup»o[ (t) Jar t} > \/ﬁ] Jar Jai

Byn biktuManmusuiblk OenrinenreH mamara P.(N >X)=gTen Oonran karmaiina

JKOFaphlJa KeNTIpIIreHHEeH KeJIeCiHi aHbIKTayFa 00Ja b
0.5

1- H-05 1-H H
0’50;1 i xf = = const,

p,j f(e)
Oy KeneciHi Ounmipesi:

M

@-p)*
N=x= 5 1)
pht

Bbyn xepme x MoHi const=1 JereH TyXbIppIMIaMaJaH TaObLIABL. bipre TeH
BIKTUMAIIBIK — OYJI CEHIMJII OKWFa >KOHE X — apThIK Meumepae 0oy MYMKIH emec
TajantapAblH CcaHbl, sFHU fBM/D/1/00 xyiiecinaeri N TanantapAblH OpTa CAHBIHBIH KOFapbl
Oarachbl.

Jlurtn popmynaceinan T = N/ A ekenin Oaiikayra Gomansl, 4 =1 Gomranma xyiiene

TajantapAblH OOJIYBIHBIH OpTallla YakKbITBl, SFHU Kbi3Menm Kopcemy Y3aKmbvlebl YaKbIT
Oipmirinzae keneci popmylaMeH aHbIKTala bl

H H
-p)"*1_(A-p)""
T= 05 ;z H-05 - )
H1 H-1

P P
Ke3 kenren 6ip cepBepik xyie yurin ke3ekTin oprama y3easEsl Q=N — p Goinca,

OHJa (2)-Hi ecKepe OTBIPHII:
H

-2, ©)

pH—l

(1), (2) xone (3) votwxkenepi fBM/D/1/x xyiieci YIIiH aHaTUTUKAJIBIK IEIIIM OO0JIbIIT
TaObLIa/IbI.

M/M/1/e0, M/D/1/0 xone fBM/D/1/00 momenbuepi yura Xepct Kod(hQGUIMEHTIH
H=0,7 nen anpin, p *KYKTeMEHIH OpTYpJi MOHIHJET1 cepBepre Kelill TYCETiH TajamnTap.IblH
opraiia caHblH N, COJ TajanTapra KbI3MET KOpCeTy Y3aKThIFbIH T, O1p cepBepilik XKyle YIIiH
KE3EKTIH opTamia Y3bIHABIFBIH Q canbicThipaiiblk. 1-kectene M/M/1/o, M/D/I/w xoHe
JBM/D/1/0 monenbaepiHiH KbI3MET KOpCeTy calachlHbIH CHUIIaTTaMallapbl KOPCETIITEH.
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1-kecre. KpI3MeT KopceTy canachblHbIH CHIIATTAMAJIAPBI

QoS Monens
cunaTrTraMaaapbl
M/M/1/x M/D/1/© fBM/D/1/x
(1-p)H-
1-p 2(1-p) P
H
L-p)"*
T 1 1. P H-05
1-p 2(1- p) p "t
H
A-p)
Q P’ p° s P
1-p 2(1- p) pit

1-cyperTe KenTipiireH TalanTapAblH opTamia 0oJly YaKbITbIHA TOYEIIITiK rpadurineH
KeneciHi Oaiikayra Oonajsl, sFHU p > 0,3 )KYKTEMECiHIe TalanTapAblH Kipic aFbIHBIMEH KOHE 03-
©31He TEKTeC YpHAiC cuUmaTTamachkiHa ToH fBM/D/1/x xyiieci e3-e3iHE TEKTEC KACHETi JKOK
M/M/1/e0 sxane M/D/1/00 xylienepine Kaparanja eHIEYTre KOl YaKbIT dKYMCANIbI.

40

35

30

25

——NM/M/1/0
M/D/1/=
15 fBM/D/1/=

10

5 | /

0.2 0.4 p 0.6 0.8

1-cyper. — H = 0,7 6oranma M/M/1/c0, M/D/1/0 xane fBM/D/1/c0 mopensaepi yurin T Tamanrapasin
00JIybIHBIH OPTAIIA YAKbITHIHBIH TOYeJALTIri

2-cyperte kenrtipinren M/M/1/o, M/D/1/o0 xone fBM/D/1/c0 Momenbaepi YIIiH
TajanTap/AblH OpTallla CAaHBIHBIH TOYENAUTIK rpadUriHeH YKcac KOPBITBHIH/ABI Jkacayra 00s1a/pbl,
p > 0,3 XyKkTeMmeciHJe TalanTapAblH KIpiC aFbIHbI 0ap KoHE ©3-031He TEeKTeC YpIic
CUTIaTTaMachl TOH IKyHelne e3-031He TEKTeC eMeC JKyhere KaparaHjaa Tajanrtap KeOipek
001aIBbI.
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35
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25

20 —M/M/1/x
—i—N/D/1/w0
BM/D/1/w0

Z

15

10

0 - - %

0,2 0,4 P 0,6 0,8
2-cyper. — H = 0,7 6onranga M/M/1/c0, M/D/1/c0 sxone fBM/D/1/c moaensaepi yuin N :kyiiecinae
TaJanTapAbIH OPTa CAHBIHBIH TYeJILTiri

3-cypeTTe KenTipuIreH coi xyhenepaiH Q Ke3eKTiH opTaiia Y3bIHIBIFBIHA TOYEIIITIK
rpaduriHeH Jie OChIHIai KOPBIThIH/IbIFA KeIyre 00JIa bl

40

30

20 ——M/M/1/0
=4 0 —8—M/D/1/%

BM/D/1/w0
0 — e 'é.—_'—ﬂ
0.2 0.4 0.6 0.8
-10 p

3-cyper. — H = 0,7 6oxranga M/M/1/c0, M/D/1/0 sxone fBM/D/1/cc mogenbaepi ymin Q ke3ekTin oprama
Y3bIHABIFBIHA TIYeJIIIIri

bapnelk rpadukTepae p KYKTeMe KapKbIHIBUIBIFBIHBIH ©CYIMEH KbI3MET KOpCeTy
canacelHbIH cunarramanapel T,N xoHe (Q HamapiaalTBIHBIH Kepyre 0ojaabl, Oipak
TajanTapAblH Kipic aFblHbIH/IA ©3-631He TEeKTeC aFblH KacherTepi OonFaH Ke3le osap
aHarypibIM eJeyil Typae Hamapiaiasl. (1), (2) >xoHe (3) TypiHIeri TeHACYIEPIiH
HoTwxkenepi H ko3 duimenTitiy acepin kepcerei.

Xepcr koapdunnentin H=0,85 nen anbin, p KYKTEMEHIH 9pTYpIIl MOHIHJIET] cepBepre
KeJIN TYCETiH TalanTap/AblH opTaiia caHblH N, CON TamanTapra KbI3MET KOpPCETYy Y3aKThIFbIH
T, Gip cepBepiIiK XKyiie yIIiH Ke3eKTiH opTaia yY3bHIBIFEIH Q (1), (2), (3) apKbLibl TAOANUBIK.

6000 .
5000
4000 /

& 3000 / N

= 2000 // - T
1000 / Q

0 - - -

-1000 0.2 0.4 0.6 0.8
p

4-cyper. H=0,85 maninge N, T, Q maMajapbIHbIH p )KyKTeMere Tdyeaaijik rpaguri

77



PI:xxBOUM FBLJIBIMUA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPYAbl BUNPIuC

4-cyperTeri MOJIENbIACY HOTHIKEICPIHEH ©3-631HC TEKTeC arblH YIIH JKYKTeMe
KapKbIHIBUTBIFBI ApTKAH CaiibIH KBI3MET KOPCETY Carachl HAIIAPIAUTHIHBIH KOPyTe OOIaIbl.

2-kecte. H=0,85 maninge N, T, Q mamajapbIHbIH p )KYKTeMere Tayeaaiiri

p 0,2 04 0,6 0,8

N 0,017 0,852 32,772 4343
T 0,083 2,13 54,62 5429
Q -0,183 0,452 32,172 4340

O3-03iHe TekTeC TPAPUKTIH KbI3MeET KOPCeTy YPAICIH HNMUTALMAJIBIK MO/IeJIbIey

Baitanpic xemicine xabapiaManaplblH TYCYIHIH OIpKeIKi eMecC KapKbIHIbUIBIFBI
Ka3ipri TaHJarbl MYJIbTUCEPBUCTIK KEJIIEPAIH MaHbI3AbI epeKIeNniri 6ombIn Tadbuansl. by
KeMUTK TpaduKTi e3-63iHe TekTec eTeal. TpadukTiH ©3-031HE TEKTECTITH €CKEpPMECTCH
TEJIEKOMMYHUKALUSIIBIK xKeminepi xobanay KOMMYTAaTOpJIap IbIH Oydeprix
KYpbUIFBUIAPBIHBIH IlIaMaJiaH ThIC JKYKTEIylHE J>KOHE IaKeTTEep/AlH >KOFallyblHa OKelesl.
Cranpapttel [P KOMMyTaTOpbIHA KEJIIl TYCETIH ©3-03iHe TEeKTeC TPa(UKTI ajIbIH-aa OHICY
anropuTMmi Kipic TpadwuriHiH opramia MeJNIIEpiH KaMmTaMachkl3 eTeli, Oyl KOMMYTaTop
MOPTTAphl apachklHIA KaJ Oy(depiHiH KeJIeMiH JUHAMHKAIBIK 06y apKbUIbI IaMaJaH ThIC
KYKTemenepre ko 6epmeriai. ¥ CbIHBUIFAH 9/IiCTI KOJIaHy TUIMIUTITIH OaFanay MOZAeNIbaey
ApKBUIBI )KY3€re achipbliaisl [1].

5-cyperre e3-e3iHe TekTec Tpaduk Kenin TyckeHae Oydep ChIBIMIBLIBIFBIH
JTUHAMHUKAJIBIK TYpJe KaiiTa 06JIeTiH KYPBUIFBIHBIH )KYMBIC 1CT€Y aJITOPUTMI YCHIHBIIFaH.

Comre xenrem 11

VaKBITTBEI €CTe CaKTay
JKSHE SCerITey

CoHFel Keared 12
VAKBITTBI SCTE CAKTAY
JHOHE ecerrTey

ecTenep apackIHIaFrbl YaKbBITIIA
[Tepezeni anasikTay Tx=12-T1

Tx mex Tn HOpMATAHOBIPELIIF AR
VAKBEITTEI CANBICTEIDY

Tx<Tn I H=TwdivTa |
I
Buffer=X*Packet_Size+Reserve |

H=TndivTx |

Buffer=X*Packet_Size+Reserve |

5-cyper. O3-03iHe TekTec TpahuKTi OHIEY ANTOPHTMI

¥YChIHBUTFAH OJICTI KOJAAHY THIMIUTITIH Oaraiay MOJENbACY AapKbUIbI JKy3ere
aceipbutaabl. On ymin GPSS World nporpamMMansik opTachiHia YCHIHBUIFAH 4 UMHTALIUSIIBIK
MOJIeIb I KapacTeipambi3 [2], [3], [4].

BipiHIi MMHUTAIMSIIBIK MOJEINBJE JecTelep KOMMYTAIMACHl Oap KeNiIiK cepBepiiH
KYMBICBIH KapacTelpambl3. JKeninik cepepre H=0,7 e3-e3iHe TekTecTik K03 dULIMEeHTIMEH
[Tapero 3aHbpl OOMBIHIIA YIECTIPUITEH JKOHE YCHIHBUIFAH ©3-031HE TEKTeC TpapHKTI OHJeY
anropuTMi OOWBIHITIA TaJIaNTap Kemimn Tyceni [5].
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TemMenze ychIHbUIFaH 6-CypeTTe MOJIebAeY OaFaapiaaMachl KOPCETIIreH.
a

B GPss World - [Untitied Madel 1] -
[ File fdit Sesrch View Command Window Help

D@ & |%a &2

%

[For Help, press F1 Results Clock

6-cyper. — GPSS World :xyiiecinaeri 6arnapiama ¢pparmenTi

ExiHIIl *MUTAIUSIIBIK MOJIETIBAE JIe JECTeNep KOMMYTAIUACH 0ap JKeIUTK cepBepAiH
KYMBICBIH KapacThIpaMbl3. bynm Monenbae XepcT mapaMeTpiHiH MOHIH ©3repTy apKbLIbI
Tannay oKyprisin kepewmi3. SlrHum okenimik  cepsepre H=0,9 e3-e3iHe TeKTeCTiK
kodduuuentimen IlapeTo 3aHpl OOMBIHIIA YIECTIPUITEH KOHE YCHIHBUIFAH ©3-031HE TEKTEC
TpaUKTI OHJIEY aIrOpUTMI OOMBIHINIA TAJIANTap KEJIM TYCe Il Ael KapacThlpambl3.

YuriHmn  JKoHE  TOPTIHINI  MOAEIBACPAC € OJKeTUTIK  CepBEpPHiH  JKYMBICHI
KapacTeIpbu1Ibl. XepcT napamerpinig H=0,9 xone H=0,7 Mmonnepin naiigananamsei3. Anaiina,
OyJ1 MOAENbACPIiH ANIBIHFBI MOJENBIACPACH albIPMAIIBUIBIFBI, YCHIHBUIFAH AITOPUTHMHIH
KOJIJIaHbLTMAYHhI.

SFHM YIIIHIN AMUTAIUSUTBIK MOJICNBJAC JI€ JAeCTelep KOMMYTAIUACH 0ap >KeITiK
CepBEPMIH JKYMBICBIH KapacTelpambl3. JKemimik cepBepre H=0,7 o3-63iHe TEKTECTiK
koo duuuentimen Ilapero 3aHbl OOHBIHIIA YyJecTipUITeH TajmamTap OipJeH ceprepre Kemin
TYCEl Jien ajJaMbl3.

TepTiHIII UMUTALMSUIBIK MOJENbJAE JIe JIeCTeslep KOMMYTalMsIChl Oap JKenuliK
CepBEpIiH JKYMBICBIH KapacThIpbUIAbl. byn >xombl keminmik cepsepre H=0,9 eo3-e3iHe
TekTecTik Kodhdumuentimen Ilapero 3aHpl OOWBIHINIA YIECTIPUITEH TajanTap OipaeH
ceprepre Kemim TYCTi.

7 xoHe §-cyperTeplie MojenbAey HoTkenepi yceiHbulFaH. H=0,7 xone H=0,9
MOH/JIEPIH/IET] ©3-631HE TeKTeC TpPa(UKTIH YChIHBIIFAH alTOPUTMMEH JKOHE aITOPUTMCI3 TYCY
KE31HJEr1 TaJanTapAblH >XOFaly Tayenaunri kepceruireH. Kepim TypraHaail yChbIHBUIFaH
ANTOPUTM/I KOJIJaHy TallanTap IbIH KOFATYbIH a3aiTaIbl.

0,35
03 ~
0,25 ~
o 02 ~ 4= QJITOPUTM
0,15 —~ GoMbIHIIIA
0,1 - anropury™
ci3
0,05 //
0
100 110 ¢t 120 130

7-cyper. — H=0,7 6oaranna t eHiey Y3aKTBIFBIHAH KeJTIK cepBepae P IIBIFBIH 601y BIKTHMAABLIBIFBI
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8-cyper. — H=0,9 6oaranna t enyiey y3aKTBHIFBIHAH KeJIiJIIK cepBepe P MIBIFBIH 601y BIKTHMAIIBLIBIFBI

KopbITbIHABI

byn wmakamaga 3arrap MuaTepHeTi KenmiepiHae maiga OosiaThiH - TpadUKTiH
cUnaTTaManapbl 3epTTeNAl KOHE TPapUKTIH AHATUTHKAIBIK, WMUTHUIMSUIBIK MOJAEIbICPI
93ipJIeH .

XKeminmik cepBepre TyCeTiH KeliIik TpaduK aHATUTUKAIBIK MoenbaeH . CepBeperi
JKEIIJIer1 aFbIHHBIH JI9JIME-IoJI Mojiesi OONbIN Kipic aFbIHBI (pakTanigsl BpoyH KO3FalbIChl
apkpuibl  cunartanatein  (fBM  momens) e3-e3iHe Tektec  (Self-similarity) ynepictep
cunartayapl. CepBepre Kelinm TYCETIH TajamnTaplblH opTama caHbl N, COJl Tajanrapra
KBI3MET KOPCETy Y3aKThIFbl T, Oip cepBepiiK Kyie YIIIH Ke3eKTiH opTamia Y3bIHIBIFB
HOTIOKeNepi fBM/D/1/00 xyiiect YiIiH aHATMTUKAJIBIK MM OOJIBIN TaObLIAbI.

Y CBIHBUTFAH aTOPTHMII KOJIJaHy ©3-631He TeKTeC TpaduK Keil TYCKEHAE KBI3MET
KOpPCETY KOPCETKIITEPiH apTThIpaabl. XepcT mapamerpi H yinken OonraH caiiblH, YTHIC Ta
Ke0ipek 0oJabl.
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I'.H. BAMCEUTOB!, AlY. KAHTJIECOB?, M.B. IPOCKYPA?,
T.H. KAM3EP!, M.M. KAJIMITAHOB?

TOO «R&D yenmp «Kazaxcman unoscunupuney, 2. Hyp-Cynman, Pecnybnuxa Kazaxcman
2asnoe komanodosanue Hayuonanvroii 26apouu Pecny6auxu Kazaxcman,
2. Hyp-Cynmamn, Pecnybauxa Kazaxcman
3 Boenno-unoicenephuiii uUHCIMUmMym paouos1ekmpoHUuKiL U Ces3u,
2. Anmamul, Pecnyonuxa Kazaxcman

BJIMSIHUE BOKOJAEPOB CTAHJAPTOB DMR U APCO-25
HA KAYECTBO PEUH

Annotanusa. B cratee «OcHOBHBIE BHUIBI U CTaHAAPTHI CHUCTEM PaJHOCBS3H,
MIPUMEHSIEMbIE B FOCYJapCTBEHHBIX CTPYKTYpPax, CUJIOBBIX BEJOMCTBAX M JIPYTUX CHEUUATbHBIX
opraHax» OBUI TPOBEJCH aHAJIW3 AJITOPHUTMOB PEYEBOrO KOAMPOBAaHUS Hambosiee IIMPOKO
pacupoCTpaHEHHBIX B CUJIOBBIX MOAPA3AENCHUSIX cTaHAapToB paguocsszu: DMR u APCO-25. B
xozle paboThl CIENaH BBIBOA O TOM, YTO IeiecooOpa3HO MCHoib30BaTh craHaapT DMR mpu
CO3JJaHUM TPOEKTHUPYEMON CETH HAIMOHAJBHON CHCTEMbl BOEHHON paauocBsizu. B naHHOM
CTaTh€, KPOME METOJIOB PEUYEBOr0 KOJAMPOBAHUS, MPOAHAIU3UPOBAHBI XapPAKTEPUCTUKU
BOKOJIEPOB, HCIOJIb3YEMBIX MPU CO3JAaHUU CPEACTB PaJUOCBA3M [AHHBIX CTaHAApPTOB, U
c(hopMyIHpOBaH BBIBOJ O TOM, UYTO BOKOJEPHI, HCIIOJIL3YeMbIe B cTanaapTax DMR u APCO-25,
o0OecreunBarOT OOMEH PEYeBBIMU COOOIIEHUSIMU C BBICOKUM KauyeCTBOM U HE MOTYT OKa3bIBaTh
HEraTUBHOTO BO3JICUCTBUS Ha €r0 KauyecTBO.

Jlannass Hay4Has cTaThd ONYOJMKOBaHAa B  paMKaX BBIIIOJIHEHUS  HAy4yHO-
ucciaenoBarenbekoir padotel ['C Ne 012022PKO001acn «Pa3paboTka TEXHUYECKOTO 3aJaHus Ha
OKP Ha cozmaHue paguoCTaHIIUU C JIOTUCTUYECKUM CTeKOM LU(POBBIX y3komonocHbx (DMR,
APCO-25) n mmpoxomnonocHsix curaaios (4G, 5G)».

KiroueBbie cioBa: crangapt DMR, cranpapr APCO-25, peueBoe KOAMpOBaHHE,
roJI0COBasi MOJIENb, BOKOJEP.

Tyiingeme. «MeMJeKeTTIK KypbUIbIMAApAA, KYLITIK BEIOMCTBOJIap/a KoHE Oacka Ja
apHaiibl opraHfapia KOJJAHBUIATHIH paJAuoOailiaHbic KYWHeJIepiHIH HEri3ri TypJepi MeH
CTaHJapTTaphl» MaKaJachblHAa KYIUTIK OejiMIIenepie KEHIHEH TapajfaH paano0aiiiaHbic
ctanaapTTapeiHbiH: DMR xone APCO-25 celineyai koaTay anropuTMaepiHe Tangay Kypri3iiii.
Kymbic OapbicbiHna ¥IJITTHIK 9CKepU paguoOailIaHbIC KYMECIHIH KoOallaHFaH XeNICIH KYpy
ke3inge DMR crangapTblH KONJaHFaH >KOH JereH KOPBITBIHIBI acainabl. byn Mmakanana
ceiieyll KoATay oicTepiHEeH O0acKka, OChl CTaHAAPTTAPIBIH paguoOaiyiaHbIC KypalaapblH
KypyZla KOJIJaHBUIATBIH BOKOJEpJEpAiH cunarramanapsl Ttainansii, DMR sxone APCO-25
CTaHJapTTapbIHJA KOJJAaHBUIATBIH BOKOJEpJIEp >KOFapbl camaybl ceijiey xabapiamanapbIMEH
aJMacy/ibl KaMTaMachl3 eTelll ’KoHEe OHBIH calrachlHa Tepic acep eTe alnMaiiibl AereH KOPBIThIHIbI
KacaJbl.

byn reuteivu mMakana «ludpner tap xonaktel (DMR, APCO-25) xoHe KeH KOJaKThI
(4G, 5QG) curHangapblH JOTUCTUKAIBIK cTeri 0ap paaunoctaHuusHbl Kypyra TKXK TexHukambik
tanceipMaceiH  a3ipaey» ['C Ne 012022PK001kOmy FBUIBIMH-3€pTTE€Y JKYMBICHIH OpBIHIAY
EeHOEPIH/IE KaPHUSITAH/IbI.

Tyiiin ce3nep: DMR cranmaptei, APCO-25 crannmapTbl, couneyai KOATAY, NaybICTHIK
MoO/1eJIb, BOKOJIEP.
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Annotation. In the article "The main types and standards of radio communication
systems used in government agencies, law enforcement agencies and other special bodies", the
analysis of speech coding algorithms of the most widely used radio communication standards in
law enforcement units: DMR and ARCO-25 was carried out. In the course of the work, it was
concluded that it is advisable to use the DMR standard when creating the projected network of
the national military radio communication system. In this article, in addition to speech coding
methods, the characteristics of vocoders used in the creation of radio communication facilities of
these standards are analyzed, and the conclusion is formulated that the vocoders used in the
DMR and ARCO-25 standards provide high-quality speech messages and cannot have a negative
impact on its quality.

This scientific article was published as part of the research work of GS No.
012022RK001dsp "Development of technical specifications for R&D for the creation of a radio
station with a logistics stack of digital narrowband (DMR, APCO-25) and broadband signals
(4G, 5G)".

Keywords: DMR standard, APCO-25 standard, speech coding, voice model, vocoder.

Nmeercst MmHEHHE O TOM, YTO IpH paboTe Ha CPEeACTBaX paauocBs3u ctangapra DMR
(Bokogep AMBE+2) B kaHalle HMCKaXaeTcsi rojoc CoOEeCeIHHKA, BCIEACTBHE YEro KavyeCTBO
rojoca xysxKe, 4eM mpu padoTe Ha cpeacTBax paauocBssu crangapra APCO-25(sokonep IMBE).
[IpoBenem aHanM3 JaHHOM TMIIOTE3bl, YTO HEMAJIIOBAYKHO IIPU OINPEACICHUH CTaHAApTa, KOTOPbIN
HauboJee palMOHAIBLHO UCIIOIB30BaTh MPU CO3JaHUU HALIMOHAJIBHOM CETH BOEHHOM paguoCBs3U
PecniyOnuku Kazaxcran.

TemOp u «y3HaBaeMOCTb» ToOJIOCA — pE3YJIbTAT COBOKYITHOCTH XapaKTEPUCTHK
HCIIOJIb3YEMOT0 BOKOJIEpPa, METOJIOB PEYEBOI0 KOAUPOBAHUS U XaPAKTEPUCTUK JUHAMHUKOB TEX
WM WHBIX CPEICTB PAIUOCBSI3U, a TaKKe OOBEKTUBHOCTHM B CY)KEHHU KauecTBa Trojioca B
paaroKaHaje camoro MoJjb30Barelis CPEACTB PaIUOCBA3H.

Paccmorpum Bokoaephl, ucnoibzyembie B crangaprax DMRu APCO-25. O6a Tuna
BOKOjiepoB Obutn pazpadotansl kommnanueir DVSI (CILHA). Ilpu sTom pa3zpaboTaHHBIN B KOHIE
80-x romoB mpomutoro Beka amroput™m Improved Multi-Band  Excitation (IMBE)
POEKTUPOBAHHUS BOKOAEPOB B MocieayroiieM ObuT ycoBepiieHcTBoBaH B Advanced Multi-Band
Excitation (AMBE). YciioBHO naHHBI Tiporiecc ObLT pa3zesicH Ha jBa stana — ®asa [ u daza 1.

Ha osrame peanuzanuu mepBoit ¢a3bl ucnonb3oBaics Bokoaep IMBE™, mokasaBrimii
XOpollee KauecTBO IoJIoca OJIHOBPEMEHHO C MEHbIIEH CI0KHOCTBIO aJITOPUTMa, YTO TO3BOJIUIIO
3HAYUTENBHO YIPOCTUTH €T0 UCIIONBH30BAHKNE B @00HEHTCKUX PaIHOCTAHITHIX.

Boxonep IMBE ocnoBan Ha ronocoBoii mogenu (MBE - Multi-Band Excitation), koTopast
Obuta paspaboraHa B MaccauyceTckoM TexHojornueckoMm uuctutyre (MIT - Massachusetts
Institute of Technology) [1]. On ananu3upyeT ornppOBaHHBIN TOJIOC ¥ BMECTO MEPeIadun CaMUX
OTCUETOB MEPEIAET TOJIbKO XapaKTEPUCTUKH, OMHUCHIBAIOIINE ToJI0C. [I[pueMHUK UCTIONB3YeT 3TH
XapaKTePUCTUKU U CHHTE3UPYET CHHTETHUYECKHM SKBUBAJIEHT IMEpeJaHHOTO rosioca. Bokoaep
ONTUMHU3HPOBAH TOJ YEJIOBEYECKUM TOJIOC U HE OYEHb XOpOILIO MepeAaeT APYrue THUIIbI
curHanoB, Bkiroyas DTMF. OTuMm oOH ynydimaeT KadecTBO Tojioca 3a CYET OTCEUBAHUS
aKyCTHUYECKOTO IIIyMa, IPUHSATOT0 MUKPOGOHOM TNepearoiiei paaiuocTaHIiH.

Bokoaep IMBE mnpeo6pasyer peueBoii curHai B nuppoBoi MOTOK co ckopocThio 4400
out/cex. Ilocie MOMEXOyCTOWYMBOTO KOJWPOBAHUS HJsl KOPPEKIHUH OIIMOOK TpPH TMpUEMe
cymmapHas ckopocTh coctaBisier 7200 oOwut/cex. OcrtaBmiasicsi ckopocth 2400 Owut/cex
UCTIONB3YETCS ISl epeauu CIIy»KeOHOUM CUTHAIbHON HH(OPMAIIHH.

Kanp, npeobpasyemsrit Bokogepom IMBE, umeer mmrensHocTs 20 MC B comepkuT 88
ouT pedeBoi HHGOPMAIIUH, YTO SKBUBAJICHTHO CKOPOCTH Tepenadyn naHHbIX 4,4 kOut/c. PeueBoi
KaJp COJEPKHUT TakkKe 56 IOMOJHHUTENbHBIX OHT IS TPOBEPKH UETHOCTH, KOTOPHIS
NOOABISAIOTCS K HEMY B pe3ynbrare oO0pabOTKH Kajapa MO alTOpPUTMY KOPPEKIMH OIIHOOK.
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[TomHbIN 00BEM Kaapa mepeayn TOJI0COBOr0 CUTHANIA paBeH 144 OUT, a CKOPOCTh €ro mepeaadn
cocraBmsieT 7,2 kout/c. Kaxapie AeBATh KaapoOB TOJIOCOBOTO CUTHAJIA OOBEAUHSIOTCS B TPYIIITY
nannbix (LDU, Logical Link Data Unit). Bpems nepegaun oHO# rpymmbl 1o paarokanany - 180
mc.JIBe rpynner LDU dopmupyroT cynepkaap, KOTOPBI MOMUMO TOJIOCOBOM WHGOpMAIUU B
nuppoBoM Buzae (18 kaapoB roj0COBOr0 CHUTHAjda) COACPKUT YIAKOBAHHbBIC YIPABISIOLINE
KOMaHJbl U anpecHylo uHpopMmamuio. CKOpPOCTh IMepeaadd CyNnepKaapoB IO paJnOKaHATy
cocraBigeT 9,6 kOuT/C, a BpeMs ero nepegadn — 360 Mc.

l'onocoBast paguocBs3b NMOCTPOEHA HAa HEMNPEPBIBHOHN Iepeade IMOCIeI0BaTeIbHOCTH
CYIepKaJIpoB, KOTOPHIM MPEIIIECTBYIOT 3aroJIOBKH coo0IIeHui. PanqnocBsas3p Beeria HaunHaeTcs
C mepedauyd 3arojioBka IMGPOBOro cooOleHus, 3areM MochuiatoTes rpymmsl LDU, mocre
KOTOPBIX — MPHU3HAK KOHIA coobmenus. [IpeamecTByomuii nepenadye roJocoBOro cOoOMIeHUs
3arojIOBOK, KOTOPBII CIY>KUT yKa3aTelleM Havajla Ipoueaypbl HU(ppoBaHUS CUTHAJA, COCTOUT U3
OJIHOr0 OO0JIBIIOro IMHU(PPOBAHHOIO clIoBa JUIMHOW 648 OmuT. OHO comepkut 120 OUT MCXOMHOM
uH(popMalMy, TpeaHa3HadyeHHOW s nepenaud. Kpome Toro, B TeueHue Bced mepenayu
TOJIOCOBOTO COOOUICHHST B HETO IEPHOAMYECKH BCTABISIOTCS KOJAbI KaHala W alropuTMa
umdposanus [2].

B nocnenyromem, mpu nepexojie K Tak HazpiBaemoi ¢aze 11, Ob11 ocyIecTBIEH TIaBHBIN
nepexoj; ot TexHonoruu FDMA k TDMA, o6ecrieuena oOpaTHas COBMECTUMOCTh a0OHEHTCKOTO
obopynoBanuss TDMA ¢ cucremamu FDMA, oGecrnieueHa 3oHa moOkpeiTHS cucteM TDMA
aHanmornyHass FDMA, ynydieHo kadecTBo rojioca [3].

B xome pabor Takke peaiu3oBaHa 3ajada 1o 3(P(EKTUBHOCTH HCIOJIb30BAHHS
paZgMovYacTOTHOrO crHekTpa (mo kaHanmy mupuHOH 6,25 k[ umm  ero SKBHUBAJICHTY),
YCOBEPIICHCTBOBAH MEKCHUCTEMHBIM WHTepdElc © peaTu30BaHO JBa JIOTIOJHUTEIBHBIX
uHTepdelica: uHTepdeic ¢ TUCIEeTYEPCKON KOHCONBIO M HHTep(deiic ¢ 6a3oBoi ctannuei. Kpome
3TOr0 TIOSBHWIUCH JOMOJHHUTEIbHBIC (PYHKIIMOHAIBHBIE BO3MOXXHOCTH TaKHWe KakK Iepeaada
uH(GOpPMaIIMK O MECTONOJIOKEHUU a0OHEHTOB, MMPOTrPAMMHUPOBAHKE PATUOCTAHIIUHN Yepe3 ddup u
ap.

B pesynbrare pabot, BhimonHeHHbIX B xone (a3l I B 2007 romy YmpaBisromum
Komuterom APCO-25 6b110 IPUHATO ABA 3HAYUMBIX PEILICHUS:

— BBIOpaH HOBBIN BOKOJEp ISt Bcex mpriokenuit @asel II. 310 ycoBepiieHCTBOBaHHBIN
JIBYXCKOpocTHON Bokojgep AMBE+2 kommanuu DVSI, KOTOpbI pacmupuil BO3MOXXHOCTH
CHUCTEM PaJHMOCBSI3M 3a CYET YJYUIIEHUS MapaMeTPOB W KadyecTBa rojioca, MpU ATOM JIaHHBIN
BOKOJIEP MOJHOCTBHIO COBMECTUM ¢ BoKogepoM Da3wl [;

— BbIOpaH Meton goctyna TDMA ¢ nByms BpeMEHHBIMHU CIOTaMH MpU CKOpocTu 12
KOUT/CEK, KOTOPBIN OoOecreynBaeT SKBUBAJIECHT KaHaily 6,25 k1. DTo MO3BOIWIO cHCTeMaM
APCO-25 cepbe3Ho KOHKypupoBaTh ¢ TpaHKMHroBbIMU ceTsMu TETRA mno cnekrpanbHOM
sapdexTuBHOCTH (4 KaHana B nmonoce 25 k).

JanHoe pemieHne OBUTIO MPUHATO ISl YIOBJICTBOPEHHS TOCTOSHHO DPACIIUPSIOIINXCS
notpebHocTell cinyx0 oOmecTBeHHOW ©Oe3omacHOCTH 1O  S()(PEKTUBHOCTH U  E€MKOCTH
OECIIPOBOHBIX CHUCTEM Iepeaadu Trojioca U JaHHbIX. [Ipu 3TOM HEOOXOAUMO OTMETHUTH, YTO B
HacTosIIee BpeMsi Oosee MIMPOKO paclpoCcTpaHEeHO paanoobopynoBaHue crangapra APCO-25
¢a3sbl I, B TO Bpems kak obopyaoBanue ¢asbl Il HaunHaeT nenaTh NepBbIe Mary.

OctanoBuMcs oipoOHEe Ha anropuT™e padoTel Bokoaepa AMBE+2.

Komek AMBE+2— 310 anroputm, 1Mo KOTOpPOMY MPOUCXOIUT pa3OMBKA YEIOBEUECKOTO
rojioca Ha OTJeNbHbIE 3BYKH, UX JalbHellee npeodpazoBaHue B HU3KOCKOPOCTHON HU(POBOM
MOTOK M, COOTBETCTBEHHO, OOpATHBIN MpOIlecC, ¢ MOMOIIBI0 KOTOPOTO CTAaHOBUTHCS BO3MOXKHA
nudposas nepenaya 3Byka mno paauokaHany. LIlymel B kaHajme OTCYTCTBYIOT, TaK KaK ITyMBbI U
MOCTOPOHHUE 3BYKH, B TAOIUITy KO/EKa, ECTECTBEHHO HE pa3MeIlai, MO3TOMY M Ha MPUEMHOM
CTOpoHE ux mpocto HeT. Ecnu Ha mepenatomieil CTopoHe 3HAUUTENbHO YBEIMYMUBAETCS IIIYM, TO
MocJie OMpeAeNIEHHOT0 TOPora, KOrja KOJAeK HE MOXKET Pa3InuUTh YeTIOBEUECKHUe 3ByKH Ha (OHE
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o0miero nryma, Ha MPHEMHON CTOPOHE BO3HUKAIOT XAOTUYECKHE HEMOHSTHbIE 3BYKH. OOmias
GyHKIMOHATBHASA CXeMa Mepeiaun U(PPOBBIX TAKETOB MPEICTaBIICHA HAa PUCYHKE.

2-enotTDMA
( i AaHHbIX noneshaa
i th opnay usl
EBCA AAHHEIX
5 v

N ' nepepaBaeMbix
| kanpupoBaHuWe DAHHbIX X
\ PanMo4acToOTHOE
uuchpoBbIe ycuneHne

AAHHBIE ¢ MUKpOth oHA
6MTOBbINA CXaTbIA naketbl Crot 1: Cnot 1:
noToK uncpoBOn ronoc pagno paauno
128 000 Gumic 3 600 Gumic nepen; nepepaqa,
cneayIoLMIA
BCMneck

Cnot 2

pagvo oxuaaHue:
CMeKTP, AOCTYMHBIH
ANA ApYroro paguo

PucyHok. — DyHKIMOHAJIBbHAS cXeMa nepeaay HUGpPOBBIX NAKETOB

Ot a0OHEHTa MOJKET ITOCTYIATh [U(PPOBOM ITOTOK WIJIM roJIoc. PaccMOTpuM IIpOX0sKIeHHE
rojoca. Yepe3 MUKpOGOH 3BYK MOCTyHaeT B OOBIUHBIN aHANOro-mu(ppoBOil mpeodpa3zoBaTelib
(1). Ha ero Bbixoje dopMHpyeTcsi CTaHAapPTHBIN 1IU(GPOBOM MOTOK, IIPU 3TOM CKOPOCTh MOTOKA
coctraBisier 128 kbut/c. LludpoBoii MOTOK ¢ TakOW CKOPOCTBIO IepeAaTh MO PaJUOKaHAIY C
mupuHor 12,5 kI'11 He npeacTaBisieTcss BO3MOXKHBIM. [109TOMY MOTydeHHBIN MTOTOK MOAAeTCs Ha
peueBoil kozaek, ans Hac uHTepeceH AMBE+2(2). PaccmoTpum anroputm ero paboThl: BHYTpU
BOKOJIepa UMeeTcsl TabiuIla 3BYKOB TroJjioca 4YeloBeKa (Ka) bl 3BYK UMEET CBOUW IUQPPOBOI
HOMED); MPOU3HECEHHOE CJIOBO pa3OmBaeTcss Ha 3BYKH((OHEMBI), KaXIbIH W3 KOTOPBIX
ONM(POBLIBACTCS U CPABHUBACTCS C XPAHAIIMMCS B IMAMSTH BOKOJEpa 3BYKOM, H IO TabIuIe
COOTBETCTBUS €My IIPUCBAUBACTCS ONPEAEICHHBIA HOMED - YHUCIIO, a TAKXKE KOAUPYETCS YPOBEHb
IPOMKOCTH, C KOTOPHIM OBbLI MPOU3HECEH ATOT 3BYK. VIMEHHO 3TO YUCIIO Jlaibllie CO CKOPOCThIO
3,6 xbut/c mogaercs B ycTpoicTBO (hOpMHUpOBaHMS MakeToB (3), U galee — B paauo 4acTh (4).
TakuMm 00pa3oM, 10 pajivoKaHaly MEPEaeTCs HE CIEKTP YEJI0BEUECKOIo 3ByKa, a JIMIIb HOMED,
KOTOPOMY IO BHYTPEHHEMY IPOTOKOJIy KOJIeKa COOTBETCTBYET ONpEIeIeHHbI 3BYyK. Ha
MPUEMHON CTOpPOHE MpuHATOEe uuciao mnoctymaetr B AMBE+2, roe mpoucxoautr oOpaTHbBIN
nporecc. [lo moctynuBimieMy 4uciy U3 TaONHIBI COOTBETCTBHUS BBIOMpaeTcs OIUGPOBAHHBIN
3BYK YeJIOBEYECKOr'0 T0JI0Ca, 3BYKH CKJIABIBAIOTCS B CIIOBA 110 ONPEIEICHHOMY aJIrOPUTMY U
npeoOpasyroTces u3 HUGPOBOro MOTOKA B aHAJIIOTOBBIN 3BYK U Jlajiee — B yCUITUTENb JUHAMUKA.

[Mpu mepenave paguocTannuedi nudpoBOro MoToka — yepes udposoi uarepdeiic (1)
JaHHBIE HEMOCPEACTBEHHO MOCTYMAIOT B OJIOK (opMUpOBaHUs MakeToB (3) U naiee — B paauo
4acTh.

TakuMm o6pazom, B paanoddupe HEMOCPEICTBEHHO rojioca HET — MepeAaroTcsl TOIBKO
uudposeie makersl. [loaToMy mpocnymark nepenadyy HUGPOBBIX PaAUOCTAHIMK OOBIYHBIM
CKaHepOM IPOCTO He moayuutes [4].

Heo6xoauMo ckazath, 4TO JAEMCTBUTEIHHO UMEET MECTO (DaKTOB >kajno0 moTpeduTesneit
Ha TO, YTO OHHM HE Y3HAIOT rojioca coOeceHMKa MPH UCHOIb30BaHUU Bokojaepa AMBE+, uto
OOyCIIOBJIIEHO TE€M, YTO KOAEK HECKOJIbKO «YCPEIHSET» WHAMBUAYAIbHbIE OCOOEHHOCTH
yenoBedyeckoro roioca. Komek paspabateiBamu B CIIIA, B Tabnuie coOOTBETCTBUS ObLIN
MPUMEHEHBI B, OCHOBHOM, aHTJIO-CAKCOHCKHE 3BYKH, MOATOMY YacTh 3BYKOB, HEXapaKTEPHBIX
JUISl aHTJIMIICKOTO SI3bIKa, OTCYTCTBOBAajJa B MaMsATH BOKOJEpA, BCIEJICTBHE YETr0 MMEN MECTO
dakT ucCKaxeHus psga 3ByKOB MPH UX KOJWPOBAHUU (M COOTBETCTBEHHO JCKOJUPOBAHHU). DTH
npo0sieMbl ObUIM YYTEHBl KOMIlaHuen-pa3padorunkoM DVSI npu npoexTupoBanuu BOKoOJepa
AMBE+2 obecrneunBaroiero BbICOKOKa4eCTBEHHYIO Pedb CO CKOPOCTHIO Tepeaaun JaHHBIX OT
2,0 10 9,6 kmTOOUT B cCeKyHAy [5].

84



PI:xxBOUM FBLJIBIMA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPY bl BUNPIuC

[TongBoas wTOor ciemyer ckaszarh, 4TO JOBOJAbI O TOM, uto Bokojep IMBE wumeer
IIPEUMYINECTBA 110 KaUueCTBY IepeaBaeMor peun nepes Bokojgepom AMBE+2, He 000CHOBaHBI,
0 YeM CBHJICTEIILCTBYET aHAIM3 aJITOPUTMOB MPEOOPa30BaHUS PEUH B 000OMX KOJIEKaX.

Kpome Toro, aeraipbHOe HM3ydeHHE Xoia pabOT IO co3dgaHuio Bokojaepa AMBE+2
CBUJICTEILCTBYET O TOM, YTO OH MOSIBWICS B X0Ji€ yCcOBepileHCTBOBaHUs Bokoaepa IMBE u co
BpEMEHEM 3aMEHMJI €r0: B CO3JIaHHBIX B MOCJIeIHee JeCATHIeTHEe CPeICTBAX PAMOCBSI3H KaK
crangapra APCO-25, tak u crangapra DMR ucnoas3yercs Bokogep AMBE+2, To ecth
OTJaBaTh MPEANOYTEHHUE cpelicTBaM paauocBsa3u cranaapra APCO-25 nepen paamocpenctBamMu
crangapra DMR BcrneactBue «OTIMYMSA MCHOJB3YEMOTO MPU HUX CO3/IAaHUM BOKOJIEPa» B XOHE
CO3JIaHUs HAIIMOHAJIBLHOW CHCTEMBl BOSHHOH PaInOCBSA3M HAyYHO HEOOOCHOBAHHO.

B 3aBepricHMH, JUIS TOJHOM OOBCKTUBHOCTH IIPOBEICHHOIO aHalIM3a HEOOXOIUMO
YTOYHUTH, YTO BCE COBPEMEHHBIE BOKOJEpPbl HEUJICAIbHBbI: K KX OCHOBHBIM HEJIOCTaTKaMm
OTHOCSITCSI CYIIECTBEHHAs 3aBHCHMOCTh KayeCTBa peud OT AUKTOpA W Jerpajarus KadecTBa
pedeBoil nH(pOpMaIK B 3aBUCUMOCTH OT YBEJIIMUCHHUSI OIMOOK B OMTOBOM MoOTOKe. BeneacTaue
3TOro paboThI MO MOUCKY ATOPUTMOB MPEOOPA30BAHUS P B OUTOBBINA MOTOK CO CKOPOCTHIO
MeHee 2,4 KOUT/C pu COXpaHEHUHU €€ TPUEMIIEMOTr0 KauecTBa MPOI0JKAIOTCS.
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'Hazapbaes Ynusepcumem, o.Hyp-Cynman, Pecnybiuxa Kazaxcman
2Hayuonansuwtii ynusepcumem oboponst umenu Ilepéozo Ilpesudenma Pecnybnuku
Kaszaxcman-Enbacul, e. Hyp-Cyaman, Pecnybnuxka Kazaxcman

OB30P PABPABOTOK U CTPATET U IO PA3PABOTKE BECHHJIOTHBIX
HA3SEMHBIX POBOTOB B 3APYBEKHbBIX CTPAHAX

AnHotanus. KoHnenuuss BOSCHHBIX OECHMIOTHBIX POOOTOTEXHUYECKUX KOMIUIEKCOB HE
HOBa, W MPEANPUHUMAIINCH MOCTOSTHHBIE MOMBITKH POOOTHU3UPOBATH BOOPYKEHHBIC CHIIBI U
3aMEHUTh JIoJIeH. B TedueHne HEKOTOPOro BpPEMEHH BBICKA3bIBAIUCH MPEAINOJIOKEHUS, YTO
OCCIMIIOTHBIE HAa3eMHBIE POOOTHI CITOCOOHBI MPOU3BECTH PEBOJIONMI0 B BOSHHBIX OIEPAIIHSIX.
OTH OXHJIaHUS YCHIMBAJIUCh B CBSI3U C BOCHHBIMH JCUCTBUSMH, WU HCIOIb30BAaHHEM
BOOPY)KEHHBIX OCCITHJIOTHBIX JICTATEIHHBIX allllapaTOB B Pa3HBIX BOCHHBIX OIepamusx. Tem He
MeHee, KOrJa Jesi0 JOXOIUT 0 OMEPAaTUBHOIO UCIOJIb30BAHUS MOOMIBHBIX Ha3eMHBIX POOOTOB,
HCTOPUIO TEXHOJOTUH MOKHO OXapaKTEpH30BaTh KaK MHOTOOOEIIAIOIIYI0, HO J0 CHUX TOp He
peanuzoBanHy0. OTcaeXuBasi MPOILJIbIe U HBIHEIIHUE YCUITUS MO pa3paboTKe U pa3BepTHIBAHUIO
OCCIMIIOTHBIX HAa3eMHBIX POOOTOB, a TAaK)KE CBSI3AHHBIC C ATUM IOCTOSIHHBIC MPOOJIEMBI, B 3TOMI
CTaThe JIEJIaeTCs MOIMBITKA OLEHUTH TEKYIIEe COCTOSHUE TAKMX CHCTEM, a TaKKe UX Pa3BUTHUE B
pa3HBIX CTpaHaX.

Hayunast ctaThsi omyOJMKOBaHAa B paMKaX BBIMIOJHEHUS HAyYHOTO MPOEKTa I'PaHTOBOTO
(buHAHCUpPOBaHUS MOJIOABIX yueHbIX Ha 2022-2024 roxst UPH Ne AP130007/0222 «Pa3paboTtka
MHOTO(YHKIIHOHATHHOTO aBTOHOMHOTO OECIMIOTHOTO HA3eMHOTO amrmapara Ha T'YCEHHYHOM
xony» (uccrnenoBanne GuHancupyercs Komurerom Haykm MHHHCTEPCTBA HAyKH W BBICIIETO
obpazoBanus Pecriyonuku Kazaxcran).

KutoueBble cioBa: pobOT, poOOTOTEXHUUECKUI KOMILIEKC, JUCTaHLIMOHHO-YIpaBisieMas
MaIInHa, OECIIUIOTHBIN Ha3eMHBIH pOOOT, aBTOHOMHBIE CHCTEMBI.

Tyiiingeme. OCKepu YIIKBIIICHI3 POOOTOTEXHUKA KEUICHAEPIHIH TY)KbIPhIMIaMachl *KaHa
emec xoHe Kapynel Kymrepai poGoTTaHibplpyFa >KOHE ajaMJiapibl aybICThIpyFa YHEMI
TaNMbIHBIC JKacannabl. bipa3 yakbITTaH Oepl YIIKBIIICHI3 kepaeri PobGoTttap ockepu
omepanusuiapia TOHKEpIC Kacall amajbl JEeTeH YCBHIHBICTap aWThuLIbl. bys ymiTTep ockepu ic-
KUMBUIJIApFa JKOHE OpTYpJi OockepH omepanusiapaa Kapynsl YIIKBIIICHI3 — YIIAKTapAbl
naigananyra OailIaHBICTHI KyIeie TycTi. Amaiga, MOOWIBII Kep YCTI POOOTTapbIH Keael
naiijanany Typajibl alTaTblH OOJICaK, TEXHOJOTHs TapUXbIH MEPCHEKTUBAIBI JIEN CUIATTayFa
Oomanpl, Olpak omi ICKe achblpbUIMaraH. YHIKBIIICHI3 JXKEp YCTI pOOOTTapbIH XKacay KoHE
OpHanacTelpy OOHWBIHINIA OTKEH JKOHE Kas3ipri KYUI-KIrep[i, COHMai-aKk OChbIFaH OalIaHBICTBHI
TYpaKThl Mocenenepal OakpUiaii OTBIPBHIN, OCHI MakajdaJa OCBIHAAM >KyWenepaiH Kazipri
JKaFJaibIH, COHJIai-aK OJapIbIH SPTYPIIi eIepIeri JaMyblH OaranayFa ThIPbICAIbI.

FoueiMu  makana  «llbiHkBIp  TabaHIbl KYPICTI KONM(PYHKIMOHANIB aBTOHOMJIbI
YIIKBIIICHI3 JKepycTi ammapateiH a3ipiey» KTH NeAP130007/0222 2022-2024 xwingapra
apHAJFaH >kKac FaJbIMIApJbl TPAHTTHIK KA KBUIAHIBIPYJBIH FBUIBIMH >KOOACHIH OpBIHIAY
meHOepinae skapustiannel  (3eprreyai  Kazakcran PecmyOnukacel FreutbiM  xkoHe  Oinim
MHUHHUCTPIIITIHIH FBUTBIM KOMUTETI KapKbUTAHIBIPAIBI).

Tyiiin ce3mep: poOOT, poOOTOTEXHUKATBIK KEIIeH, KAIIBIKTaH OacKapbUIaThIH MAIllHA,
YIIKBIIICHI3 JKepieri poOOT, aBTOHOM/IBI JKyiienep.
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Annotation. The concept of military unmanned robotic systems is not new, and constant
attempts have been made to robotize the armed forces and replace people. For some time, there
have been suggestions that unmanned ground robots are capable of revolutionizing military
operations. These expectations were reinforced in connection with military operations, and the
use of armed unmanned aerial vehicles in various military operations. Nevertheless, when it
comes to the operational use of mobile ground robots, the history of the technology can be
described as promising, but still not implemented. Tracking past and current efforts to develop
and deploy unmanned ground robots, as well as the ongoing problems associated with this, this
article attempts to assess the current state of such systems, as well as their development in
different countries.

The scientific article was published as part of the implementation of the scientific project
of grant funding for young scientists for 2022-2024 IRN No. AR130007/0222 "Development of
a multifunctional autonomous unmanned ground vehicle on a caterpillar track” (the study is
funded by the Science Committee of the Ministry of Science and Higher Education of the
Republic of Kazakhstan).

Keywords: robot, robotic complex, remote-controlled machine, unmanned ground robot,
autonomous systems.

Boennble OecnimiioTHbie HazeMHbie poOoThl (BHP) nMeroT Oosee JUIMHHYIO POJIOCIOBHYIO,
4yeM 3To yacTo npeanoiaraercs. Temerank TT-26 (puc. 1), HeO0IBIIOE T'YCEHUYHOE YCTPOUCTBO,
paspaboranHoe Kpacuoit Apmueii B 1930-x romax, u «[onmad», BeIcTaBiIcHHBIN ['epMaHueii BO
BpeMss BTopoil MUPOBOW BOWHBI, MOTJH OBITh 3arpy’KCHbl B3PBIBUATKOM M YIPABISTHCS
JUACTAHIIMOHHO C pPacCTOSHUS TMpuMepHOo B Muwio [1]. Byayum opyxuem omaHOPa30BOIO
WCIIONIb30BaHUs, 3TH TIPUBSI3HBIC YCTPOHMCTBA OBLIM OOJIbIIE ITOXOXKH Ha YIIpaBJIsieMble
o6oenpunacel, uem Ha BHP. Hazemnbie poOOTHI mIsi BOCHHOTO WJIM HHOTO HMCIIOJIL30BaHUS B
TEKYIIEM MOHUMAHWHU 3TOr0 CJIOBA, B JIEUCTBUTEIHHOCTH MOSBWIHUCH BO BTOPOUM IMOJOBUHE

ABAaAATOTO BEKAa BMCCTC C KPYITHBIMHU JOCTUKCHHUAMU B 00J1aCTH BEIYMCIIUTEILHON TEXHUKH.
g™ g Ao

= . j 7 ¥
Pucynok 1. — Teaerank T-26

B 1970-e roxpl, korga MUKpONIPOLIECCOPHAs TEXHOJIOTHUS MPOLBETANA, UCCIIEN0BATENN U3
Pa3BUTHIX CTpaH MpPEeaNoJaraii, yTo poOOTHI 3aMEHST JIIOJel B pse 3a/7ay B ONACHBIX Cpelax,
TaKUX KaK aTOMHBIE 3JIEKTPOCTaHIMHM U B KocMoce [2]. HazemHble poOOTHI, pa3paboTaHHBIE B
3TOT NEPUO/, YIIPABISUIUCH JUCTAHIIMOHHO U OBLIM OCHAILIEHBI JaTYUKaMH, KOTOpbIE MepeaaBaiu
UHPOPMALIMIO OMNepaTopy 4Yepe3 KOHCONb. MHOrMe KiIloueBble pa3paboTku B o0JacTu
POOOTOTEXHUKH CTalld Pe3yJIbTaTOM 00OpPOHHBIX HccheaoBanuil u pazpadorox (HUOKP) CHIA,
¢bunancupoBanHbie B 1980-x romax, 4To ykKa3bplBaeT Ha YCTOWYHMBBIM BOCHHBIH HHTepec [3].
[IpenmonaraeMoe BOEHHOE HCIIOJI30BAHUE COCPEJOTOYEHO Ha JAMCTAHIUOHHO YIPAaBISIEMbBIX
TPAHCHOPTHBIX CPEJICTBaX, PadOTAIONIMX B XUMHUYECKOU, OMOIOrHYECKON, PaJHoIOruyeckon u
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AIEPHON CcpeflaX WM BBINOJHSIONIMX 3aaud, KOTOpble B IMPOTHUBHOM Ciydae IMOJABepraiu Obl
HAXOJIAIIMXCS B TPAHCIOPTHBIX CPEJICTBAX JIFOJIEH YPE3MEPHOMY YPOBHIO OMACHOCTH, TAKUX KaK
orepanuu IO Pa3MUHUPOBAHUIO, PACKONKH TAaHKOBBIX OTHEBBIX SIM WU OBICTPBIM PEMOHT
B3JICTHO-TIOCQ/I0OYHOM TOJIOCHI MOJ] OTHEM MNPOTUBHUKA. J[pyruMH BOCHHBIMH MPUIIOKEHHUSMU,
KOTOpBIE MPUBJICKIN BHUMAaHHE BOCHHBIX IIAHUPOBILUKOB, ocobenHo B CIIA, Obutun mMuccuu
pa3BeIKH, HAOJIOJACHHUS M OOHApYXKEHHUs LieJied W JakKe JUCTAHIMOHHBIN 3amycK opyxus [4].
Bo3moxHO, camMbIM MepeoBbIM aMEpUKAHCKUM MPUOIMKEHHEM K MOCIeAHEH MHUCCUHU Oblia
nporpamma Teneynpapisgemas MoOOWIbHas npoTuBoTaHKoBas Iuiargopma (TMAII), xoTtopas
npeaycMaTpuBajia JUCTAHIMOHHBIM 3allyCK MPOTUBOTAaHKOBBIX pakeT ¢ BHP [5]. OtoT mpoekr,
Hapsay ¢ Apyrumu, npusen K npuaaTaio Korarpeccom CIIA B nexadbpe 1987 roga nupekTuBbl 0
3ampeTe pa3MenIeHs CHCTEM BOOPYKeHUs Ha poboTax [6].

HecMoTpst Ha JuHaAMWUYHBIE TEXHOJIOTHYECKHE pa3paboTKu, moje3nble mis BHP u
pobotoTexHUKH B 1esioM B 1990-x rogax, a MMEHHO: TOBBIIICHHE CKOPOCTH KOMITBIOTEPHOU
00paboTKH, yMEHBIIEHHE OOIIEro paMepa M Beca AJIEKTPOHUKHM M JIATYUKOB, BKIIFOUEHHUE
MOJTyaBTOHOMHBIX BO3MOXKHOCTEH [7] W IMMpOKOMAcCIITAaOHBIE JOCTHXKEHHUS B OOJACTH CBSI3H,
BOEHHBIN MHTEpPEC yrac B KOHIIE XOJIOJAHOW BOHHBI. [leno Obw1o He Tonbko B ToM, 4to CIIIA
NOTEPSUIA  PABHOTO  TEXHOJIOTMYECKOTO  COINEpPHUKA, KOTOPBIM paHee CTUMYJIMPOBAI
KOHKYPEHIIMI0O B pa3pabOTKe IMepeloBbIX TEXHOJIOTHWM, a B TOM, 4yTo Ha TOT MoMeHT UGV
(Unmanned ground vehicle — 6ectimioTHBIH Ha3eMHBIN TPAHCIIOPT) HE TOOMIIUCH yCIexa.

PyHOK 2. — PackBot iRobot -

[TpoTuBonoBcTaHueckue omnepanuu B Mpake m Adranucrane TpebGoBajii HEMEIEHHOTO
pa3BepThIBaHUsS HEOOJBIINX OECHMJIOTHBIX JIETATENbHBIX allapaToB, KOTOPHIX HE OBLIO Yy
MHOTMX YYacTBYIOLIMX BOOpPYKEHHbIX cwil. HebOonbimme pas3BenbiBaTelnbHble POOOTHI,
NEPEIBUTAIONINECS HA TyCEHUIAX MM KOJecaX W OCHAIEHHBIE KaMepaMu M Pa3IMYHBIMU
JaTYMKaMH, ObLTH OBICTPO 3aKyIJIEHBl B TOTOBOM BHJIE U WHTETPUPOBAHBI B CTPYKTYPHI CHII
CIIA wu Koamumuu. I[lockonpky CBY sBIAOTCS OCHOBHOW MNPUYMHOM TIOTEPb CpeIu
amepukaHckux Boiick B Mpake, Hebonbmme BHP nis 06e3BpexxuBanust 6oenpumnacos [8], Takux
kak PackBot iRobot (Bepcust EOD) (puc. 2), KOTopble IepeIBUTAIMCh Ha TAHKOBBIX TYCEHUIIAX U
UMENH BBIABMKHYIO PYKYy C MOIIHON 3yM-KaMepod W KOTIT€OOpasHbIM 3aXBaTOM, CTalld
peIMETOM MOBBIIIEHHOro chpoca Juisi BoopyxkeHHbix cuin CHIA [9]. Kpome Toro, cuibl
Koanumuu ucnonp3zoBanu poOOTOB ¢ pa3HBIMH Ha3BaHUSMHU JIJISI «OOBICKA TYHHEJEH, memiep u
3IaHUI B TOMCKAaX BPaXECKWX CHJ W B3pBIBUATHIX BeriecTB» [10]. Buagane kazanock, 4To 3TH
KaMIlaHUW 10 OOph0e C MOBCTaHIIAMH TaKXX€ MOTYT CTaTh HCIBITATEIbHBIM TOJTHUTOHOM JIJIS
CMEPTOHOCHBIX Ha3eMHbIX poboToB. B 2004 rony FOxnas Kopes ornpaBuiia AByx poOOTOB-
cHaiirepoB B DpOuib Ha ceBepe Mpaka. [To3xe, kak coobmaercs, apmust CLIA ornpaBuia B
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Hpak Heckombko BoopyxkeHHbIX poboToB Talon SWORDS (Special Weapons Observation
Reconnaissance Detection System) (puc. 3) [11]. B koHe4HOM UTOTe CMEPTOHOCHBIE Ha3eMHbBIC
POOOTHI HE UCTIOITB30BATUCH.

‘Pucynoxk 3. — Talon SWOR

DS

Bospoxknenne »oHry3sumazma B orHomeHun UGV, oco0eHHO O0€BBIX, COBHAO C
BO3BpPAIlICHUEM KOHKYPEHIIMH MEXAYy BEJIMKUMH JepkaBamu. HeyauBuTenbHO, 4YTO
MPUBJIEKATEILHOCTh  HOBBIX  BOCHHBIX TEXHOJIOTMM  BO3pacTaeT, KoOrja yCHUIIUBAETCS
CTpPaTeTUYecKoe  CONMEpHUYECTBO.  JIeMCTBUTENBHO, €CTh  HEKOTOPbIE  HCTOPUYECKHE
CBUJETENBCTBA TOTO, YTO KPYIMHOMACIITAOHBIE TEOMOJUTUYECKUE YIPO3bl  TOBBIIIAIOT
0e30Ti1araTeIbHOCTh PEAKINK TOCYAapCTB Ha HOBbIE BOCHHBIE MHHOBAIIUU, BKJIIOUAsl BHEIPCHUE
HOBBIX Te€XHOJIOTuH [12].

Apmus  CIIA mnonbitanack chopMHpOBaTH aMEPUKAHCKYIO HMHIYCTPUIO HA3EMHOMN
pPOOOTOTEXHUKH, 3allyCTUB KOHKYPCHI [UIsl ONpEeNeNeHHus OyAyliero mapka OecnuIOTHBIX
HazeMHBIX cucTteM. OHa TPOJOJKAET WCIBITHIBATH CHCTEMBI, TaKWE KaK CHCTeMa MOJJIEPIKKU
MUCCUH oTAeneHus (puc. 4), 6ecuiIoTHbIE aBTOMOOWIN, B MIEPBYIO OYepeb MpeJHa3HAUCHHBIC
JUIs. THIJIOBOM TOJAEPKKU JIETKMX CUJI M BOWMCK paHHEro BBoAa. Kpome Toro, CyiecTByrOT
MOCTOSTHHBIE TUTAHBI 10 COKPAIICHUIO YUCIEHHOCTH OO0EBOM TpyMIbl OpuUraabl Ha YeTBEpPTH (C
4000 no 3000 BoeHHOCTYXAIIKMX ) TYTEM 3aMEHbI TPAJUIIMOHHBIX KOJIOHH CHA0KEHUSI COCTaBaMU
MOJTyaBTOHOMHBIX POOOTH3MPOBAHHBIX TPaHCIOPTHBIX cpeactB [13-14]. Tem He MeHee,
cepbe3Hble Borpockl o npusepxkeHHocTH CIIIA BHP coxpanstorcst u craHoBsiTcst Bce Oonee
TPOMKUMHU B CBSI3M C JEUCTBUSMH TOUYTH PAaBHBIX KOHKYPEHTOB AMEpPUKH B ITOH 0O0IacTu.
Otpaxas 910, Crtparerus apmuu CIIA 10 poOOTOTEXHHWKE W aBTOHOMHBIM CHCTEMaM,
omybnukoBanHas B 2017 roay, ycTaHaBIMBAaeT B KayecTBe CpelHecpoyHoro npuopurera (2021-
2030 rompl) HEOOXOAMMOCTH HMMETh  TOJHOCTBIO  aBTOMATHU3UPOBAHHBIC  OIEpaIyuu
COTIPOBOXKACHUS U OECIIIIOTHBIE 00EBbIE MAIIMHBI, YITYYIIAIONINE MAaHEBPEHHOCTH [ 15].
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beictpoe paszButne BoopyxkeHHbIXx BHP B Poccum cram OCHOBHBIM KaTaau3aTOpOM
HIKPOKOTO BO30OHOBJICHUS WHTEpeca K OCCIHMIOTHBIM Ha3eMHBIM CHCTEMaM BO BCEM MHPE.
CuctemMbl BOOpYXKEHHUs, Takue Kak «YpaH-9» (puc. 5), BoopyxeHHbie 7,62-MM mynemeroMm, 30-
MM aBTOMATHYECKOW IYIIKOW WM YEThIPbMsI MPOTUBOTAHKOBBIMU pPAKETaMH, MpEIHA3HAUYCHHbIC
uist  obecriedeHusi OOEBBIX IMOAPA3JENCHUN JAUCTAHIMOHHBIM HAOIIOJACHHEM U OrHEBOMU
MOJJIEPKKOM, BBI3BAIM CEPHE3HYIO TPEBOTY BO MHOI'MX CTpaHaX, KOTJa MOSBWJIMCh HOBOCTH O
TOM, YTO OHHU OBUIM Pa3BEpHYTHI U, BO3MOKHO, UCIBITaHbI B «0OEBBIX yCIOBUsAX» B Cupuu B
2015 r. B 2017 roay mpou3BOIMTEIN aBTOMATHU3MPOBAHHOW 00eBOW MammHbl «COpaTHUKY
3aSIBWJIM, YTO HCIBITAIA CHUCTEMY B YCIOBHSX, MaKCHMAJbHO TPUOIIKEHHBIX K peaTbHBbIM
6oeBbIM yciioBusaM [16]. PO npencraBuna npyrue 600eBbie OSCIUIOTHHKH, TaKue Kak «Buxpby,
KOTOPBIN co37aH Ha 0a3ze 0oeBoit mamuHbl mexotel BMII-3 [17]. YTBepxknaercs, uto «Buxpb»
MO’KET HECTU Pa3IMYHOE BOOPYKEHUE U MOXKET YIPABIATHCS JAUCTAHIIMOHHO HA PACCTOSHUU JI0
10 kusIOMETpOB.

Uro kacaercs Kuras, To, mo manusiM CoBera mo ob6oponHbiM Haykam CIIA, «xaxbrii
KPYIHBII IPOU3BOIUTEND JIJIsl KUTAWCKUX BOOPY>KEHHBIX CUJI IMEET HUCCIIEI0BATENbCKUM LIEHTP,
MOCBSIIEHHBIN OecmnoTHbIM cuctemMam» [18]. Hapoano-ocBoGonutensnast apmus (HOAK)
3asiBUJIa O CBOEM HAaMEPEHHH YBEJIMYUTh CBOE NMPUCYTCTBUE HA PHIHKE OECIMIIOTHBIX HA3€MHBIX
TpancnopTHbIX cpeactB (BHP). HemnaBHo xommanusi mpencraBuia yeThIpe HOBBIX MPOTOTHIIA
OeciunoTHbIX Oo0eBbIX U joructuueckux BbHP, a Taxke oOHOBMIA N1Be M3 CYLIECTBYIOIIUX
MamuH. HekoTopble aHaIMTHUKKM CUYMTAIOT, YTO OHAa paboTaeT Haj emie Ooyiee MeperoBBIMU
OecnuIOTHBIMU cucTeMamu [ 19].

[ToMumo GonibpIIMX Jep:kaB, Bce OoJbIllee YMCIO CTPaH MpUCTyHaroT kK co3faHuto BHP,
KOTOpBIE MO’KHO BOOPYXUTh. bpuranckas apmus B 2019 roay ucneitana Titan Sentry and Strike,
OecnUIIOTHBIN JIeTaTeNnbHBIN amnmapar, pazpadotanubiii QinetiQ u sctonckoit Milrem Robotics.
ArnmapaTr MOKHO HCIOJIb30BaTh /ISl MEPEBO3KM OOJIBIIUX TPY30B, B KAU€CTBE MEIUIIMHCKON
9BaKyalluu WU JUJIs aTaku 1eneid ocHactuB mynemetroM [20]. Hemenikas kommnanus Rheinmetall
paspaboTajia MHOTO(QYHKIMOHAIBHYIO OCECHWJIOTHYIO Ha3eMHYyK0 MamuHy Mission Master,
KOTOpasi MOKET BBINOJHATH pa3jIMyHbIE 33/7a4M, OT MyJa J0 CHJIOBOM 3aIllUThl U HAOIIOACHUS,
UCIIOJIB3YS pa3IMuHble MOJYJIbHBIE IOJIe3HbIe HArpy3ku [21]. Jlaxke cTpaHbl, HE CUMTAIOIIHECS
TEXHOJIOTUYECKUMU JIMJIepaMH, MPOU3BoAAT OoeBble pazHoBuaHOCcTH BHP. Nazir moctynun Ha
BOOPY)KEHUE MPAHCKUX BOOpYKEHHBIX cuil B 2016 romy u, kKak cooOmiaercs, CYIIECTBYET
BO3MOXKHOCTh YCTAHOBKH PA3IMUHBIX PAaKeT UJIH MmyJemMeToB [22]. Jlaxke MMUTCKUE ONOTUYEHIIBI B
Wpake mnpunHsim ydactue B pa3pabOTKe HOBBIX BHIOB po0OTOB, BbicTaBUB B 2015 romy
BOOPYKEHHOTO Ha3eMHOro pobora [23].

TexHonorun poOOTOTEXHUKH CTAHOBSITCS Bce Oosiee ACIMIEBHIMH M JIOCTYINHBIMU JUIS
MaccoBOro Mpou3BOJACTBa. Ha MaHHBII MOMEHT MpPOU3BOJACTBO MHOTMX BHIOB pPOOOTOB HE
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TpeOyeT OrpOMHOTO MPOMBIIIIEHHOTO KOMIUIEKCA HE TOJBKO IJIs CO3JIaHus, HO W JJIA
AKCIUTyaTaruu. MHOTHe KOMIIOHEHTBI, €CJIU HE IEJIble CUCTEMbI, TEIepbh MOYKHO MPHOOPECTH HA
KoMMepueckoid ocHoBe. BHP B Hamm qHM AOCTUTalOT CTaauu 3pesioCcTH, NIEpe TEM Kak cIesaTh
3HAUMUTEIbHBIM IIar B MPOBEJCHUMM HazeMHbIX onepauuu. I[lo kpaiiHell Mepe pazuuHbIC
MPAaBUTEILCTBA JICTAIOT CTAaBKY HA TO, YTO TAKHWE CHUCTEMBbI CKOPO CBHITPAIOT Ba)KHYIO, €CIIM HE
PEBOJIFOLIMOHHYIO POJIb.
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3.M. JJEHIUHCKASY, K.X. TYMAHBAEBA!

1Hez<ozwweptzec;<oe aKyuoxHepHoe oouecmao
«Anmamunckuil ynueepcumem sHepeemuxu u cesazu umenu I ymapbexa /laykeesay,
2. Anmamul, Pecnyonuxa Kazaxcman

MPOIHO3UPOBAHUE TPA®UKA B CETU 4G/LTE

AnHoTtanus. CTpeMUTEIbHBIA POCT TpaduKa JAHHBIX B CETSIX COTOBOW CBSI3U MPUBOAUT K
HEOOXOIMMOCTH €ro HCCleoBaHus W aHanmu3a. |P-Tpaduk oTiMuaeTcs HECTaOMIBHOCTHIO,
HaJIMYMEM CKAYyKOB M CIIaJ0B HArpy3KH, BbI3BAHHBIX MHOT'OYHCICHHBIMU (akTopammu. Jlis
obecrieueHUsT YCTOMYMBOW pabOThl ceTH W TPeOyeMOro ypOBHS KadecTBa OOCTY>KUBaHUS
MOJIb30BaTeNCH, HEOOX0IMMa CBOCBpEeMEHHas MH(OPMAIIUS O BO3MOXKHBIX MEPETPy3Kax B CETH
CBSI31, IPOTHO3 YPOBHEH TpaduKa Ha MPEACTOSIIHNE TEPUOIBI.

B nacrosimieii paGoTe BBIIOJIHEHO HCCIEAOBaHUE TpadHKa JaHHBIX OIepaTopa COTOBOM
CBS3U T.AnMaThl. BBIYUCICHBI CTAaTUCTHYECKHE TapaMeTphl CETeBOro Tpaduka, pa3padOTaHbI
MaTeMaTHYeCKHue MOJIeIM KPAaTKOCPOYHOI'O0 TPOTHO3MPOBAHHUS, PACCUMTAH MPOTHO3 Tpaduka,
00CITy’)KMBAa€MOTO OTJICIbHBIMU 0a30BBIMH CTAaHIHMAMHU. [IpM MOCTPOSHWH MaTeMaTHUYECKHX
MOJIeJIeH MPOTHO3UPOBAHUSA TpadrKa HCIOJB30BAaHBI METOIBI IPOTHO3UPOBAHUS BPEMEHHBIX
psAA0B, 00ecrevYnBaroIINe JOCTATOUHO BBICOKYIO TOYHOCTH MPOTHO3a; B Ka4eCTBE MHCTPYMEHTA
HCCJIE0OBAHNS MCII0JIE30BaH MAKET CTATUCTUYECKOro ananu3a Statistica.

KiroueBbie cjioBa: ceTb MOOWJIBHOW CBSI3M, CETEBOM TpaduK, IPOTHO3UPOBAHUE,
MaTeMaTu4yecKasi MOJIEb, BPEMEHHBIC PSI/IbI.

Tyiingeme. Ysutbl OaimaHbIC JKemiyieperi JepeKTep TpaduTriHiH KapKBIHABI ©Cyl OHBI
3epTTey JKaHe Taljay KakeTTunrine okeneni. I[P Tpadguk TypakchBABIKIEH, OpTYpIIi
(dakTopnapaplH OCEpIHEH JKYKTEMEHIH KeTepulylepl MeH KyJjslpayiapbl OoOJybIMEH
cunarranaapl. JKemiHIH TYpakThl >XKYMBICBIH OHE KaKeTTI JEHreiie maijanaHylbliapra
KbI3MET KOpCeTy calachlH KamMTamachl3 €Ty YIIIH OailiaHbIlC >KEICIHAEr! IIaMagaH TbhIC
KYKTEMEHIH OO0Nybl, aijarbl Ke3eHAepre apHaifraH TpapuK JOeHrediHiH OoNKambl Typabl
YaKTBUIBI aKIapar Kaxer.

byn sxymbicTa ATMaThl KallaChIHIAFbI YSJIbl OailllaHbIC ONEpaTOPBIHBIH JAepeKTep Tpaduri
3eprrenred. JKenumik TpaduKTIH CTaTUCTHKAIBIK HapaMeTpiiepl eCenTeNreH, KbICKa Mep3iMl
00JKayAbIH MaTeMaTHUKAIIBIK MOJIENbAEP] 931pJICHTeH KoHe JKeKe 0a3aiblK CTaHIUsIap KbI3MET
KOpCceTKeH TpaduKTiH OokaMbl ecenTenreH. Tpagukri Ooybkay YIIIH MaTeMaTHKaJIbIK
MoJIeTbAepAl Kypy Ke3iHae OOIDKaMHBIH €H JKOFapbl JONJITIH KaMTaMachl3 €TETIH YaKbIT
KaTapJjapblH 00pKay oICTePl KOJIAHBUIIBI, 3epTTEY KYpajbl peTiHae Statistica CTaTUCTHKAIIBIK
Tajnjay rnakeTti naianaHbUIbL.

Tyiiin ce3aep: ysuibl OailaHbIC JKedicl, KeNIiK Tpaduk, OoypKay, MaTeMaTHKaJIbIK
MOJIeJIb, YaKbIT KaTaphl.

Annotation. The rapid growth of data traffic in cellular networks leads to the need for its
research and analysis. IP traffic is characterized by instability, the presence of spikes and load
drops caused by numerous factors. To ensure the stable operation of the network and the
required level of user service quality, timely information about possible congestion in the
communication network, traffic levels forecast for the coming periods is necessary.

In this paper, a study of the data traffic of the mobile operator of Almaty is carried out.
Statistical parameters of network traffic have been calculated, mathematical models of short-
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term forecasting have been developed, and the forecast of traffic served by individual base
stations has been calculated. When constructing mathematical models of traffic forecasting, time
series forecasting methods were used to ensure a sufficiently high accuracy of the forecast; the
Statistica statistical analysis package was used as a research tool.

Keywords: mobile communication network, network traffic, forecasting, mathematical
model, time series.

Uucno abOHEHTOB, WMHTEHCUBHO HCIIOJIB3YIOIIMX BO3MOXHOCTH COTOBOW CBS3H,
HEYKJIOHHO  pacTeT. JTo  OOYyCIOBIEHO  aKTYaJIbHOCTBIO W BOCTPEOOBAaHHOCTHIO
MPEIOCTABIISIEMBIX yCIyr. B COOTBETCTBUM C 3TUM PACTyT U 0OBEMBI IepeaBaeMoro Tpaduka.
Bospacraer Takxke Harpy3ka Ha ceTeBoe 000pyI0BaHHE, TaK KaK BO3MOXKHA IreHepanus tpaduka,
MPEBBIIIAIOIIETO MTPOIYCKHYIO CIIOCOOHOCTh KaHaJIOB CcBsi3HU [1].

B PecnyOnmuke Kazaxcran B CBSI3M C IIEPEXOJIOM COTPYIHUKOB psijia OpraHM3aldid Ha
ylaJeHHBIH PeXUM pabOThl, pa3BUTHEM IUCTAHIMOHHOW (opmbl 0OyUeHHs, CYIIECTBEHHBIM
POCTOM BHJICOKOHTEHTA M ApYrUMHU (aKTOpaMu HAOIOJaeTCsl 3HAUMTENbHBIN pocT IP-Tpaduka.
[TpocnexxuBaercsi, MOMUMO 3TOTO, HEPABHOMEPHOCTh IMOCTYIUICHUS HArpy3Ku IO YacaM CYTOK,
THSIM HEJenu, Mmecanam roaa. HoBble MeToabl KOJUIGKTMBHOM KOMMYHUKAIlUH, BHPYCHBIN
XapakTep pacnpoCTpaHEHHUs MOMYISIpPHONM HWH(GOPMAlMKM TaKKe OKa3blBAIOT BIMSHUE Ha
HECTaOMIBHOCTH TpadHKa.

VYkazanuble (akTOppl MOTYT TMPUBECTH K YXYIIICHHWIO KayecTBa OOCTY>KUBaHUS
a0OHEHTOB, TaK KaK MOSBISETCS BEPOSATHOCTH IMEPETPY30K B CETH, YTO MOXKET TOCIYXUTh
NPUYMHON MOTEpU JaHHBIX, OMMOOK Mepenaun nHpopmanuu, 0oTka3oB B oOciyxuBaHuu [2]. B
CBSI3U C DTUM aKTYyaJIIbHOM SIBIISIETCS 3a/1a4a MIPOrHO3UPOBAHMS BOBMOKHBIX TIEPETPY30K, KOTOpast
SBIIIETCS OJHOM W3 COCTABISAIOIIMX CHCTEMbI Mep, MNPEANPUHUMAEMBIX ISl JOCTHXKEHUS
TpedyeMoro kadectBa (hyHKIMOHHPOBaHHUS ceTu. [IporHosupoBanue ypoBHe# Tpaduka mact
BO3MOXXHOCTh CBOEBPEMEHHOUW KOPPEKTHPOBKU U UCKIIOYCHHS] HEXKENAaTeIbHBIX MOCIEICTBUH.
3HaHUEe MPOTHO3HBIX OICHOK oObema IP-Tpaduka mo3Bonur obecreuyuTh pabOTOCIIOCOOHOCTH
CTaHIIMHM, CBOEBPEMEHHBIH MOHTaXX OOOpPYIOBAaHUS U B3ATHE TMOJ YCUJICHHBIH KOHTPOJb
MOHHUTOPHHTA 00beMa Mepe1aBaeMbIX JaHHBIX.

Ilenp naHHOW paboOTHl COCTOsNAa B aHaNW3€ M MPOTHO3UPOBAHMM Tpaduka IMeperadyu
naHHbIX B cetd 4G/LTE [3] omepaTopa coTOBOM CBsI3H. AHAIHM3Y MOJUIEKAT CyMMapHbIil Tpaduk,
obOciyxuBaembiil 5 6azoBbiMu cTanusmu (bC), a Takxke Tpaduk, oocmyxkuBaeMblil kaxaoi bC B
nanpaeinenusx  Uplink u  Downlink  («BBepx» u  «BHHM3»). MoHHuTOPHHT Tpaduka,
OCYILECTBIISIEMBIN ONEPATOPOM CBSI3H, MO3BOJIMIT cHOPMUPOBATH 0azy €KECYTOUHBIX JIAHHBIX O
tpaduke nepemaun gaHHbIX cetd 4G/LTE B TeueHwe kaneHmapHoro rojga. CTaTHCTHUYCCKUIMA
aHaJIN3 MOJYYCHHBIX JaHHBIX ITPOBOJIMIICS C UCIONb30BaHUEeM TakeTa Statistica [4-6].

Ha pucynke 1 mpuBeneHa quHamuKa cymmapHoro tpaduka mo Hampasienusm Uplink u
Downlink B TedeHnme Mecsna, a Ha pPHCYHKE 2 — CTaTUCTHYCCKUE XapPaKTEPUCTUKH
COOTBETCTBYIOIIIMX COBOKYITHOCTEH JaHHBIX. MOXHO HpPOCIENINTh, YTO CPEIHHA YPOBEHBb
TpaduKka B HampaBlIeHUH «BHU3» (204 MOUT/C) moYTH B TPU pa3a BHIIIE, YEM B HANPABICHUU
«BBepx» (70 M6ut/c), TO ecTb CKauyMBaEMBbIi IMOJIb30BATEISAMHU TpapUK 3HAUUTEIBHO OOJbINE,
yeM wucxonsmuid. HeBbicokwe 3HaueHus kodpduimentoB Bapuammu (4% wu  5%)
CBUJICTEIILCTBYIOT O TOM, YTO OTKIOHEHHS CyMMapHOro Tpaduka OT CpeAHHX 3HaYCHUH
OTHOCHUTEJIHO HEOOJIbIIHE.

Bpemennsie psnael ypoBHe#l Tpaduka, chopmupoBanHble mo kKaxaod BC ornensHo,
OTJIMYAIOTCS ropa3fo Oousbliel creneHbio Bapuaruu. Koadduuuents: Bapuanum Ttpaduka,
obcinyxuBaemoro bBC, nmoctrurator 15%. [lpuBenennbie Ha pucyHke 3 Tpaduku AMHAMHKH
tpaduka B HampasieHun Uplink u Downlink moka3piBaloT HepaBHOMEPHOCTh pacrpeieICHHS
tpaduka mo 6a30BbiM craHimsM. CpenHee 3HaueHHe Tpaduka mo 6a3oBoi cranmuu Ne3 (DL3)
[0 HAIPaBJICHUIO «BHU3» MPAKTHUYECKU BIBOE IpeBblaeT o0beMbl Tpaduka, bC Nel (DL1) B
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9TOM HampaBlicHWH. MaKkCUMaJbHBIA Tpaduk B HampaBieHUH «BHH3» y BC Ne3, a B

HanpasyieHuu «BBepx» - y BC Ne5.
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Pucynok 1. — Cymmapusiii Tpaduk B Hanpasiaenun Downlink (sum DL) u Uplink (sum DL)

Mepemennan |N nabn. | Cpeagnee | Musumym | Makcum. | Crotkn. | Koad Bap.
sum DL 31! 2046847 190,0339 2204543 8,187850 4,000225
sum UL 31 703076 642126 79,6379 3,713084 5281202

Pucynok 2. — CTaTHCTHYECKHE XapaKTEePHCTHKH cCyMMapHoro Tpadguka B HanpaBiaenusx Downlink u Uplink

Jus Kaxaod w3 matd 0a30BBIX CTAHIMKA pacCYMTaH KPAaTKOCPOYHBIH MPOTHO3 Ha
npecTosinue YeThipe aHS Mecsaia B HampasiaeHun Uplink m Downlink. Tlpu cocraBnenun
NPOTHO3a HCIOJBb30BaHBI METOJBl aHaIM3a BPEMEHHBIX psaaoB [7-9]. B 3aBucumoctn ot
XapakTepa U3MEHCHHSI YPOBHEH psijia IPUMEHSUTUCH Pa3IHYHbIC METOIbI IIPOTHO3UpOBaHus. Tak,
s tpaduka, obcnyxuBaemoro bC Nel (Downlink), mpumeHeH MeTOA 3KCIOHEHIIHAIBLHOTO
criaakuBanus, a mnporHo3 Ttpadpuka BC Ne3 (Downlink), ocymiectBiasuics MeTOI0M

AHAJIUTUYCCKOI'O BBIDABHUBAHU (HHHeﬁHLIﬁ TpeHI[).
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a) Uplink 6) Downlink

Pucynok 3. — lunamuxa Tpaduka no 6a3osiM craHuusM BC Nel-BC NeS

Ha pucynke 4 mpuBeneHbl pe3ynbTaThl Mpoliecca MPOrHO3UpPOBaHuUs Tpaduka nepeaavu
nanHbix o bC Nel B nampasnennu Downlink ¢ ucnonb3oBaHueM MeTOa SKCHOHEHIMATBLHOTO
crinaxuBaHus. CHHUM LIBETOM NOKa3aH MCXOJTHBIA BpEMEHHOU psAl TpaduKa 3a Mecsll, KPACHbIM
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BbIJIETICH P, COPMUPOBAHHBIN METOJOM SKCHOHEHIMAIBHOIO CTIaKUBAHUS U pacCUUTaHHbBIE
MPOTHO3HBIE 3HAYCHUS Ha IEpPBbIE YMCIA CIEAYIOLIErO MeEcsla, a 3€JCHBIM - OTKJIOHEHUE
CTJIQ)KEHHBIX YPOBHEH psAZla OT UCXOAHBIX 3HAUCHUH.

[Iporuo3upyembie 3HaueHus Tpaduka Ha 1-4 duciaa CIACAYIOIMIEr0 MeCsIa, COCTABHIIM
38,61M0OuT/c. MuHuUManbHas OIIMOKa IPOTHO3UPOBAaHMs ObLIa TMOJyYeHa IIPU KOHCTaHTE
criaxuBanuss o = 0,7. ToyHOCTh MpOrHO3a OLIEHWBANACh MPHU COMOCTABICHUU PE3YyJIbTATOB
MIPOTHO3UPOBAHUS C YK€ U3BECTHBIMU (DAKTHMUECKUMHU 3HAUEHUSIMHU TpaduKa 3a 0TpabOTaHHbBIE
JTHU CIIEAYIOLIETro MecsIia.

3KCNoH. crnaxusaHue. S0=34 61
bes Tp.,HeT ce3oH.; Anstha= 700
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JlHm Mecsma
Pucynok 4. — Ilpornos rpaguka B Hanpasiaenuu Downlink BC Nel npu o = 0,7

HpOBGI[CHHBIfI aHaJlIn3 Tpa(bm(a nepeaayn MAaHHBIX IIO3BOJWII CACJIATh CIICAYIOIINC
BBIBOJbI:

—  Tpaduk no 6a30BbIM CTAaHIMSIM U CYMMAapHBIH TpapuK HECTAOUIBHBI BO BPEMEHH.
—  OObeM Tpaduka o 0a30BBIM CTAHIUAM paciipe/ieieH HepaBHOMEPHO.

—  Tpaduk, mnocrynaromuii c 0a30BbIX CTaHIIMA Ha aOOHEHTCKHE YCTPOWCTBA
CYILIECTBEHHO OOJIbIIIE, YeM HCXOSIINHN TpaduK.

—  Pazpabotana MeTouKa KpaTKOCPOUHOTO MIPOTHO3UPOBaHMS TpaduKa.

— Cpennsis ommbka mporHo3a He mpebimiaer 10%, 4To TOBOPUT O JOCTATOYHO
BBICOKOM TOYHOCTH MPOTHO3A.
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MPHTH 78.19.01, 78.25.17
A K. CAMJIBIBAEB!

YAkademus Tenepanvrozo wmaba Munucmepcmea 06opotbl
Poccuiickoii @edepayuu, 2.Mockea

O HEKOTOPBIX BOITPOCAX TIPUMEHEHUS BIVIA U ITPUHIUITAX
CO3JIAHUS ITIPOTUBOBO3AYIIIHON OGOPOHBI

AHHoTanusi. BoenHas Hayka [0JDKHA BHUMATEIBHO U3ydaTh W 0000maTh
JIOKyMEHTaJIbHbIE MaTepualbl, U3bICKUBATh BECbMa MOJIE3HYI0 MHGOPMAIUIO 1JII COBPEMEHHBIX
neiictBuii Boiick [1BO. AHanu3 JIOKadbHBIX BOWH M BOOPYKCHHBIX KOH(DIUKTOB B MHpE B
nocienHue aecatuiaeTrs konma XX u Hayanga XX| BeKoB MOKa3bIBaeT, YTO B3IJIAAbI HA BEICHUE
00EBBIX JCHCTBUIM, POPMBI M CIIOCOOBI IIPUMEHECHHMS CHJI M CPEJICTB B OO0 M OIlepallii, Ha MeCTO
U pOJIb BHUJIOB BOOPYKEHHBIX CHUJI, POJIOB BOMCK M CIEHUATbHBIX BOWCK, OOYCIOBIICHHBIC
MAacCOBBIM BHEAPEHHEM B BOHCKAa apMHil pa3BUTBIX HHOCTPAHHBIX TOCYIAPCTB CHUCTEM
BBICOKOTOYHOTO OPYXHS, IOCTYIUICHHEM HOBBIX CpPEICTB pa3BeAKH M PaJAUOAICKTPOHHOMI
O0OpBOBI, BO3pacTaHUEM pOJIM HH(DOPMANMMOHHOTO MPOTUBOOOPCTBA KOPEHHBIM 00pazoM
U3MEHUJIHCD.

B Hacrosimee Bpemsi mpoBoautTcs Oosibliias padoTa MO HMHTETpAIMU Pa3BEAKH, CBS3H,
HABUTALIMM W YIPaBJICHUS B €IUHYI0 HH(GOPMAIMOHHO-PA3BEABIBATEIBHYIO YIIPABIISIONIYIO
cucremy. Coznanue cucrembl [IBO B HOBO# (hopMaiiuu MO3BOJIUT MIEPEXBATHIBATh U HAHOCHUTH
CKOODAVMHHUPOBAaHHBIE BO BPEMEHH U B MPOCTPAHCTBE BBICOKOTOYHBIE yIapbl IO BCEM
BO3JIYIIHBIM O0BEKTAM Ha JOCTATOYHOM YJAJICHUH.

KiloueBble cjioBa: NpPOTHBOBO3MAYIIHAs OOOpOHA, PAKETHBIC-3€HUTHBIE KOMILIECKCHI,
paanodJeKTpoHHast 00phOa M paauodJIEKTPOHHAS Pa3BeIKa, JOKAIbHBIE BOMHBI U BOOPY>KEHHbIE
KOH()JIMKTBI, OECIUIIOTHBIE JIETAaTebHBIC alllapaThl

Tyiiinaeme. Ockepu FBUIBIM KYXXATTHIK MaTepHaIAapIbl MYKUAT 3€pPTTeM, KUHAKTAI, dye
ma0ybUlblHA Kapchl KOPFAHBIC OCKEpJIEPIHIH Ka3ipri opeKeTTepl YIUIH eTe Maijanbl akmapaT
131eyi kepek. XX raceIpbiH asrbl MeH XX FachIpJpiH OachIHIAFbl COHFBI OHXKBUIIBIKTapIaFbl
olleMzIeTi OKIIay COFBICTap MEH KapyJbl KaKTBIFBICTApABl TalJay JaMbIFaH [IETENIIK
OCKEepIIep/IiH JCKepJiepiHe >Kammaid eHri3iTyiHe OalIaHBICThl JKayBIHTEPIIK 1C-KUMBLLAAPIBI
KYPTi3yre, YphICTa KoHE ONepanusia KymTep MeH Kypajaapabl KOJIIaHyIbIH HBICAaHIapbl MEH
tocinnepine, Kapynsr Kymrep TypriepiHiH, ockep TEKTEpiHIH JKOHE apHAbl 9CKEpIEepAiH OpPHBI
MEH peJIiHe Ke3KapacTapbl KOPCETe/l KOFaphl JAIIKTET1 Kapy-kKapak Kyhesepi, xaHa Oapiay
JKOHE PATHOIIEKTPOHABIK KYpec KYpalJapblHbIH TYCYl, aKMapaTThIK KapChlaacy pejiHiH apTybl
TyOereiini e3repi.

Kaszipri yaksiTTa 6apnay, OaiiiaHbic, HABUTaIus kKoHE OacKapy/asl OipblHFail aKmapaTThIK-
Oapnay Oackapy >KyleciHe HHTerpamusuiay OOWBIHINA YJKEH XYMbIC Xypriziutyae. JKaHa
dopmarusga OIKK xyiteciH Kypy OapibIk oye oOBbeKTiiaepi OOWBIHINA YaKbIT MMEH KEHICTIKTe
yiIeCcTipUIreH >KOFapbl JQNAIKTI COKKbUIAPABI JKETKUIIKTI KAIIBIKTBIKTa YCTall ailyFa >KOHE
TYcipyre MyMKiH/IK Oepei.

Tyiiin ce3gep: Oye malybUIblHA Kapchl KOPFAHBIC, 3bIMBIPAH-3€HUTTIK KEIICHJED,
PaIMO3IEKTPOHIBIK KYPEC KOHE Pain03IeKTPOHIBIK Oapiiay, >KepriliKTi COFBICTap MEH KapyJibl
KaKTBIFBICTAp, YIIKBIIICHI3 YITY armapaTTapsbl.

Annotation. Military science should carefully study and summarize documentary
materials, seek very useful information for modern actions of the air defense forces. The analysis
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of local wars and armed conflicts in the world in the last decades of the late XX and early XXI
centuries shows that views on the conduct of hostilities, forms and methods of using forces and
means in combat and operations, on the place and role of types of armed forces, types of troops
and special forces, due to the mass introduction of armies of developed foreign the development
of precision weapons systems, the arrival of new means of intelligence and electronic warfare,
and the increasing role of information warfare have radically changed.

Currently, a lot of work is being done to integrate intelligence, communications, navigation
and management into a single information and intelligence management system. The creation of
an air defense system in a new formation will allow intercepting and delivering high-precision
strikes coordinated in time and space on all air objects at a sufficient distance.

Keywords: air defense, anti-aircraft missile systems, electronic warfare and electronic
intelligence, local wars and armed conflicts, unmanned aerial vehicles

Bropas monmoBmHa XX u Havano XXI Beka 3HaMEHATENbHBI OYpPHBIM pPa3BUTHEM
YeJOBEYECKOM UMBWIIM3ALMK B OO0JIACTHM HAYYHO-TEXHHYECKOTO IPOrpecca, COLMAIbHBIX
OTHOLIEHUH U KyJIbTyphl. He ocTanoch B CTOpOHE U BOEHHOE POTUBOOOPCTBO MEX]Y CTpaHAMU
¥ BOCHHBIMH KOAUIUSMHU.

Cieqyer mpu3HaTh W Takoi (hakT, 4YTO paboTa HaIKMCaHA B IEPUOJ PE3KOr0 00OCTPEHHUS
cutyauuu B EBporie, 1 B 4acTHOCTH, B X0/€ npoBeaeHus BoopyxennsiMu cunamu Poccuiickoit
®denepanum cienuaIbHON oniepanuy Ha YKpanHe. Ha ¢ oHe 3Tol ornepanuu, Kak-TO HECKOJIbKO B
TEHb OTOLIUIU U JIPYT'He JIOKATbHBIE BOCHHBIE KOH(PIHUKTHI, TPOUCXOSAIINE B MUPE, B YACTHOCTH,
KoH(pMKTEI B Cupun, Mpake U B Apyrux TOYKax MUpa.

Hecmotps Ha To 4TO, B MUpE MOYTH BCE rOCYAApCTBa BO IJIaBy yIJia CBOEW BHEIIHEH U
BHYTPEHHEH TMOJIMTUKA O(QUIHMATBHO CTaBAT TPUOPUTET OOIICUETOBEUSCKUX IIEHHOCTEH,
YeJI0BEUYECTBO YIOPHO NPOAOJIKAET peliaTh MOJUTHYECKHE MpoOieMbl cuiioil opyxus. [log
Pa3roBOPHI O Pa30PYKEHUH U MIPUBEPKEHHOCTU K MUPY Ha IUIaHETE OYIIYIOT JE€CATKHA BOCHHBIX
KOH(JIMKTOB Pa3UYHBIX MACIITa00B, YHECIIUX MHOTO YEJIOBEUECKUX JKU3HEH.

K coxanenuto, Teopus U NpakTUKa HAIIEr0 BOEHHOI'O MCKYCCTBA BCE €IIE€ HE B IOJIHON
Mepe OoTBe4aeT BompocaM 3((EKTUBHOTO BEACHUS BOOPYKEHHOH OOpPHOBI B  YCIOBHUSX
JIOKaJbHBIX BOWH W, OCOOEHHO, B BOOPYKEHHBIX KOH(MIUKTAX pPa3IUYHOW WHTEHCUBHOCTH.
JecaTuneTus MU MHOTHE CTpaHbl TOTOBUJIMCh K TOTaJbHOM BOMHE, B KOTOPOW JOMHUHHUpPOBaJa
CTpaTerusi MOJIHOTO OKPY>KEHHUS MPOTUBHUKA, IIPEXkKE BCero B pusnueckoM cmbicie. Kazaxcran
TaKk)Ke OKa3aJcs B ATOW KaTeropuu MbliuieHus. JIokaabHbIE e, BOWHBI, a B OONbIICH CTeeHn
BOOPY>KEHHbIE KOH(JIMKTBI, TNPEJCTABIAIOT COOOW CIOKHOE COYETaHHE LIEJoro psanaa
MHOT'OX0JI0BBIX KOMOMHAIIUN B MOJUTHKO-IUILNIOMAaTHYECKOH, uH(GOPMaIMOHHO-
MICUXOJIOTHYECKON U KOHOMHUYECKOH cdepax U coOcTBEeHHO OoeBbIMHU nelicTBusMU. [lobena B
TaKOro pojia KOH(MIMKTaX, Kak TMpaBWIO, JOCTUTA€TCS HE TMOJHBIM YHHUYTOKEHUEM
BOOPYKEHHBIX CHJI TIPOTHBHMKA, OITYCTOIIEHHMEM €ro CTpaHbl M €€ OKKymnamueu, a
MPUHYKJEHUEM €r0 BOCHHO-TIOJIMTHYECKOTO PYKOBOJICTBA K MPUHITHIO CBOMX YCJIOBHUH MyTEM
pallMOHATIBFHOTO COYETAHUS BOCHHBIX W BCSKOTO poja «HENpSIMBIX» AeicTBuid. [Ipumepamu
ATOTO sIBNseTCS BOeHHBI KOH(MUKT Poccum c I'pysueii, ToT xe Kapabax u mMHorue npyrue
KOH(IUKTHI B Mupe. IMEHHO K Takomy pojaa KOoH(IMKTaM Hauboyiee TpUMEHUMa 3HAMEHUTas
dopmyna Cynb-1[3b1: «CTO pa3 cpa3uThCs U CTO pa3 MOOEIUTh — ATO HE Jydlllee U3 JIYYIIero.
Jlyuiie Bcero — nobeiuTh, He Cpakasichy.

OMBIT TOKANBHBIX BOWH U BOOPYKEHHBIX KOH(MDIMKTOB MOCTABUI TIEpe]] BOCHHOM HAYKOH U
HUCKYCCTBOM IMIENBIM psii MpoOJieM, OTHOCSIIMXCS K BOMPOCAM TIOATOTOBKH M BEICHUS
BOOPY)KEHHOW OOpHOBI B COBPEMEHHBIX YCIOBHSIX. B COBpeMEHHOI BOWHE OCHOBHAas II€Nb
BOEHHOTO KOH(JIMKTA OTHOCUTCSI K TPUMEHEHHUIO TTOTCHIIMAILHBIM MPOTUBHUKOM Ha HAYaJIbHBIX
dTamax MPUMEHEHHs] BO3AYIIHOTO MAacCHPOBAHHOTO pakeTHo-aBuanuoHHoro (MPAY). A »sto,
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CTAaBUT 3aJa4d [0 OIPENEICHUIO ONTUMAIBHOIO IOCTPOCHHSI CHUCTEMBI MPOTHBOBO3LYIIHOMN
00OPOHBL.

Takum 00pa3zom Kaxaas CTpaHa JoJKHA pa3padoTaTh OCHOBHBIE MapaJUrMbl, TPUHIIUIIBI U
MONXOABI MO  pa3pabOTKe  ONTUMAIBHBIX  CHOCOOOB  TOBBIIICHHS  A(h(HEKTHBHOCTH
dbyakuuonupoBanus cucrembl [1BO. Taxke, m Pecnmyonuka Kaszaxcran pa3pabaThiBaeT CBOIO
KoHUenuuio opranuzaiuu [IBO or HananeHus NOTEHIMAIBHOTO MPOTUBHUKA IIyTEM PELICHUS
psia 3a/1a4 Mo OINpPEIeNICHUIO YCIOBUHM U (DaKTOPOB, BIUSIOIIKX Ha cucTeMmy opranuzanuu [1BO,
pa3paboTKu NPEIOKEHUM IO CO3/aHUI0 SUISTIOHUPOBAHHOW MPOTUBOBO3AYIIHONH OOOpPOHBI
CTpaHBI.

Kaxxaplii BOEGHHBIN KOH(MIUKT YHUKANEH [0 MPUYMHAM, €ro MOPOAMBIIKUM, COCTaBY
YYaCTHHUKOB, (hopMaM M CIIoco0aM NMPUMEHEHUS CHIIBI, a MOJYYEHHBIH B XOJ€ MX pa3pelieHHs
MPAKTUYECKUN OMBIT MPEACTaBiIsieT coO0M IeHHeWIIni maTepuan Uil aHanu3a U 0000IeHus
BOCHHOM HayKoH. DTO, MpexIe BCEro, OTHOCUTCSI K TeM KOH(IMKTAM, B XOJ€ KOTOPBIX
OTMEYAJIOCh WIUPOKOE MPAKTUYECKOE MPUMEHEHHE COBPEMEHHBIX M MEPCIEKTUBHBIX CPEACTB
BOOPY)XKEHHO OopbOBl. Benp WMEHHO Tmporpecc B COBEPUICHCTBOBAHMU  CPEJICTB
MPOTUBOBO3AYIIHONH OOOPOHBI B HACTOAIIEE BpEMs SBISETCS T€HEPATOPOM pPa3BUTHSA BCEX
COCTaBHBIX YacTe BOEHHOT'O UCKYCCTBA.

CrnenyeT OTMETUTBH, UTO ¢ MOMeHTa co3fanus Boopyxennsix Cun Pecniybnuku Kazaxcraw,
pa3pabaThIBAIUCh PA3JIMYHBIC BApUAHTHI OPraHU3AIMOHHOM CTPYKTYpsl Boiick [1BO, ¢gopmbr u
crocoObl X 60EBOTO MpUMEHEHHUs 0e3 ydeTa peailbHbIX COOBITUN BelleHusl 00eBBIX AeicTBUil. B
TO JX€ BpEMs, MHOTHE TNPHUHITHIE PEIICHHS HE MMM YyClieXa, TaK Kak Heo0X0oauMo OBLIO
IpeIPUHUMATH IPUHIUIHATIFHBIC U3MEHEHUS B PEIICHUHU 3a/1a4 POTHUBOBO3IYIIHON 00OPOHBI,
B 4YacTHOCTH, ocHacTuTh Boicka [IBO coBpeMeHHBIMU CpEICTBAMU BOOPYKEHUS U
PaAMOTEXHUYECKUMH CPEJCTBAMU.

boabimoe BHHMMaHMe B co3maHuM cucteMbl [IBO cTpaHbl JOMKHO OBITH YACICHO
COBPEMEHHBIM B3IJIAaM YYEHBIX M BOCHHBIX Ha OPraHU3AIMIO MPOTHBOBO3IYIIHON OOOPOHBI
Pecny6omukn Kazaxcran. Oco6oe BHUMaHUE JTOHKHO OBITH YAETICHO ONMpPEIEeNICHHIO 3a/1a4 TaKHX
noacucrem IIBO, kxak — ympaBieHue, pa3Belika, OINOBELICHHS O BO3AYLIHOM NPOTHBHHKE
3€HUTHOTO PAKETHOTO MPUKPBITUS, UCTPEOUTEIIHPHO-aBUAIIMOHHOTO IPUKPBITHS U JIP.

AHa/Iu3 CyYIIECTBYIOIIETO TOJIOKEHHUS MO0 OpPraHu3alii MPOTHBOBO3AYIIHOM OOOPOHBI
PecniyOnuku Kaszaxcran B cuily mpoleccoB, MPOUCXOSIIMX MPOIECCOB B MHUpPE, COCTOSHUE
BOCHHO-TIOJIMTUYECKOW OOCTAaHOBKM M YPOBEHb Pa3BUTHs CPEACTB BO3IYLIHO-KOCMHUYECKOI'O
HaMa/IeHNs, HaCTOSTEIbHO TpeOyeT HMPUHATUS «PELIUTENIbHBIX» MEpP MO COBEPLICHCTBOBAHMIO
CHUCTEMBbI TMPOTHUBOBO3IYIIHOW OOOpOHBI cTpaHbl. Ha Hamr B3risa Ha (oHE MPOUCXOISIINX
coObiTuii B YkpauHe u Kapabaxckoro koHduukra Mexay AszepbOailxaHoM U ApMeHuei
BOGHHOMY BeAoMcCTBY Kazaxcrana criemyeT NPUHSATH Psii MEp O HEOOXOAMMOCTH BHECEHHS
W3MEeHEHUH U AononHeHui B [lonoxkeHus psiga pyKOBOISIINX TOKYMEHTOB, PETIaMEHTUPYIOIINX
neiictust [IBO cTpaHbl mo oxpaHe 0co00 BaKHBIX 00bEKTOB. OIMpelerIeHHBIM CTPYKTypam
MunuctepctBa o6oponbl PecniyOnmuku Kazaxcrtan HeoOxomumMo Ha (oHe mnpoBeneHus
BoopyxennbsiMu custamu Poccuiickoit ®denepanyu CrielMaibHONM ONEPALMU HYKHO IIPOBECTH
U3ydeHUE TpUMeHeHHe OecnmioTHBIX JjerarenbHbix anmapatoB (BIIJIA). Hayunas wu
npakTHYeckas pa3pabOTaHHOCTh Takux Mpobrem B KazaxcraHe He OTBEYaeT COBPEMEHHBIM
TpeOOBaHUSAM, YTO MIPEMATCTBYET LIMPOKOMY BHEIPEHHIO YK€ HMMEIOIIMXCS HCCIEIOBAHUN B
MPaKTHUKY.

Takxe crnenyer OTMETUTh, YTO OOJIbIIOE BHUMAaHHE MAODKHO YIAETSATHCS aHaIM3y H
BBIPA0OTKE MPAKTHYECKUX Mep opranusanuu nojacucrem [1BO, Takux kak — paguoTeXHUYECKast
COCTaBJISIFOIIAs, pa3BeKa U PaliOdJIEKTPOHHOE MTPUKPBITUE, 36HUTHO-PAKETHOE U aBHALIMOHHOE
NpUKpBITHE. BoJbllloe BHUMAaHHME JIOJKHO YAENSATHCS BOMPOCAM YIPABJICHUS U TEXHUYECKOTO
obOecneueHus. C ydyeToM MHpPOBOTO OIbITa coBepuieHcTBOBaHUA cucteMbl [IBO Heobxomumo
yAENATh BHUMAHHUE COBEPUICHCTBOBAHUIO ACSATEIBHOCTH PATUOTEXHUUECKHX IOIPA3ACICHUM.
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[Ipumepom 3TOro sBAMETCS TOCynapcTBo M3paunb, co3gaBIIMiA  CUCTEMY KpPYrOBOTO
PaIMOTEXHUYECKOTO U PaJOI0KALIMOHHOrO MTPUKpbITUS «OKene3Hblid Kynoy». B Kazaxcrane xe,
YUUTHIBasl OOJIBIIYIO TUIOIIAAh TEPPUTOPHH CTpPaHbl, TAK U HE YAAJIOCh OCYLIECTBUTH MOJIHOE
HaOJII0ZICHUE 32 PAJAMOIOKAIIMOHHBIM ITOJIEM BO3/IYIIHOIO TPOCTPAHCTBA.

Crnenyer TakKe OTMETUTh, YTO CYLIECTBYIOIIAs, B KIACCUYECKOM ITOHUMaHUU
nosunnonHas [I1BO, otnensHo pydexknas u maneBpeHHasi [IBO B HacTosiiee BpeMst yxKe U3KUIN
ceOst BCIeACTBHE M3MEHEHHUS TAaKTUKU HaHECeHWsI MpOoTUBHUKOM MPAY Ha HavanbHOM 3Tarme
BOOpY>KEeHHOr0 KOH(uUKTa. CleyeT IpUHATh ONpPEeeIeHHbIE MEPHI 10 MEPEXO0y K CO3AaHUI0
kKoMOuHHpoBaHHOU cucteMbl [IBO, kotopas coBmemana Obl B cebe BCe MPEMMYIIECTBA Kak
pyoexnoit [IBO Ha pakeTHOONACHBIX HANpaBIECHUAX, MO3UIIMOHHONW oObekToBOM [IBO mis
HanboJee BAXKHBIX OOBEKTOB OOOpPOHBI Tak W K MaHeBpeHHou [IBO. B kauecTBe mpumepa
s dexTuBHOr0 mpuMmeHeHus: BoiickoBoro [IBO MoxHOo Ha3Bath opranuzaiuio BC P® [1BO Ha
Ykpaune.

C pa3BuTHEM MUKPODJIEKTPOHUKH B TMOCJIEAHEE BpeMs Bce Oouiblliee pachpoCTpaHEHUE
nosydaroT OecnwioTHbIe JjerarenbHble ammaparbl (BITJIA). Drta TexHHKa yke JaBHO
3apeKoMeHIoBaia ce0s B KauecTBE HAAEKHOTO U 3()(PEKTUBHOTO CpefCcTBa BEIACHHS Pa3BEAKH,
HAHECCHHSI YIapOB MO0 00bEKTaM NMPOTUBHUKA M BBITIOJHEHUS HEKOTOPBIX Apyrux 3amad. BITJIA
AKTHBHO HCIOJIb30BAJIMCh BO BCEX 3aMETHBIX BOOPY)KEHHBIX KOH(JIUKTOB IMOCIEIHEr0 BpEMEHH,
a TaK)Ke MPUMEHSIIOTCA B Jpyrux cdepax. YcmemHoe oOHApYKEHHE M IOpPaKCHHE IIEIICH,
HEOJHOKpaTHO BbinonHsBIIeecs BIIJIA, HarmsnHO AEMOHCTPUPYET BO3MOXKHOCTH MMOJAO0OHOMN
texuuku. bonee Toro, takme ycrexu BIIJIA Hepenko CTaHOBSTCS MOBOJIOM IJisi TOSIBICHUS
CaMbIX CMeJIbIX IPOTHO30B: MOpoil yrBepxkaaercsi, uro BIIJIA B mnepcrnekTuBe CMOTYT
MOJIHOCTBHIO 3aMEHUTD MUJIOTHPYEMYIO aBUALIMIO U HEKOTOPHIE IPYTUE BUIBI BOCHHOW TEXHUKH.

Tem He MeHee, IO JIOTUKE Pa3BUTHUsA BOOPYKEHUM W BoeHHON TexHUku BIIJIA He Moxer
OBITh MPUHIMITHAIBHO HEYS3BUMBIM M BCEMOTYIIHMM. Y3K€ CYIIECTBYET OOJBIIOE KOJIUYECTBO
CIoco00B PaIMOAIIEKTPOHHON OOPBHOBI C TAKOM TEXHUKOM M MOYXKHO CUUTATh, YTO B OyayIIeM, UX
YHUCIIO TOJIBKO YBEITUYUTCA.

becniniioTHBIE JieTaTeNbHBIE ammapaTbl MNPUMEHSIOTCS HPOTUBHUKOM JJIA BEACHUS
pa3BeIKU, PaTUODIEKTPOHHON OOpHOBI, TOMaBieHUs WM yHHUTOXeHHUs cpeactB [IBO Ha
MO3UIUAX, OCYUIECTBICHUS YAApOB MO OpOHMPOBAHHBIM LEJSM, OOECTEUeHHUs IYyHKTOB
yIpaBieHUs pa3BeAbIBaTeIbHON HH(OpMaLel B pealbHOM MacliTabe BpeMeHu. Pa3Benky moss
60s1 BITJIA MoryT BecTH B Iosioce JeHCTBHI mojapa3aencHuil Ha BeicoTax 10 3000 m. /laHHbBIE
passenku ot BIIJIA B peanbHOM MaciiTabe BpeMEHHM MOCTYNAIOT Ha IYHKTHI YIIPABICHUS U TEM
cambIM 00€CIeYrBaIOT ONePaTUBHOE PearupoBaHue MPOTUBHUKA HA N3MEHEHHE OOCTaHOBKH.

Bropast wacts ynapubix BIIJIA (Hanpumep, Te xe balipakTap M JIpyrve THUIIbI) pELIalOT
3a/1a4ll YHHUTOKEHHUs OpOHUPOBAaHHBIX 1enei, cpencts [1BO, mogaBnenus cuctemM ympaBlieHUs
U PaJIMOJIOKAITMOHHOTO OOHApYKEHUSI BO3AYIIHBIX 1efiei. OHU MOTyT JAEHCTBOBATh HA TIIYOHHY
10 600 kM OT mepenHero Kpas, NpeCTaBisis yrpo3y HE TOJBKO JJIs MEPBBIX 3IIEJIOHOB, HO U
NoJpa3/ielieHni, pacloJIOKEHHbIX B omnepatuBHOM rinyOuHe. VYnpapuele BIIJIA  moryt
MPUMEHSTHCS BMECTE CO CIelUaIbHbIMUA OECHUIOTHBIMH JIeTaTelbHBIMU ammapaTamu POB,
KOTOpBIE BBHIBOSTCS B pallOHBI BO3MOKHBIX MO3UIHH nopasneneHuii [1BO B nemnsix nogasieHus
uX paanonokanuoHHsix craniuit (PJIC).

Onpenenennsiii uaTepec s [1BO npeacrasnsarot BIIJIA manoro kiacca, mpuMeHsieMble
JUIS. BEJICHUs pa3BebIBATEIbHBIX JNEUCTBUN, BEAYIIUX BUIEOCHEMKY ¢ BhicoT 200-500 meTpoB,
KaK HOCHUTEJIEH HEeyNpaBsIEeMOTO BOOPYXKEHHUS, COpachIBAIONIUX B3PBIBHBIE YCTPOWCTBA C
BO3/yXa, KaK JPOHBI — KaMUKa/3€ (0IHOPA30BhIe YAapHBIE), UCTIOIb3YEeMbIe AJIsi CTOIKHOBEHUS C
1enbio ¥ nojpseisa [1]. Y B 3ToM nmane Heo6X0MMO paccMaTpuBaTh rnocrpoenue cucrtemsl [1BO
C YY4ETOM HOBBIX peannii. DTO CBsA3aHO ¢ TeM, uTo coBpeMeHHbIe BIIJIA mpeacraBusitor coboit
MHOTOYHUCJICHHBIM  KJIacc  cpeactB  Bo3aymHoro HamageHus (CBH), mnpumensemsie
BOOPY)KEHHBIMH  CWJIaMH  3apyO€XHBIX  TOCYIapCTB, HE3aKOHHBIMH  BOOPYKEHHBIMH
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(GbopMUPOBAHUAMU M TEPPOPUCTHUECKUMH TPYIIAMU AJI PEUIeHHs] HIUPOKOTo Kpyra 3aaad oT
pa3BelKu 10 HaHeceHus yaapoB. CienyeT OTMETHTh, YTO Haubojiee MHOTOYHMCIIEHHBIMU
apisitoTes Taktuueckue BIIJIA kiacca MUHM- M MHKPO, KOTOpBIE SIBISIOTCS M Haubouee
CJIOKHBIMU (C TOUYKHU 3pE€HUSI OOHAPYKEHUS U MTOPAKEHUSI) BO3AYIIHBIMU LIEJISIMHU.

B 6mmkaiieit nepcnekTuBe oxxkunaercs yBennuenue nonu bITJIA kmacca MUHU- B MUKDO,
MPUMEHSIEMBIX B XOJIC BOCHHBIX KOH(DIUKTOB, B TOM YHCJIE IUPOKOE PACIPOCTPAHEHUE TIOTydaT
n HaHo BITJIA. B cBsi3u ¢ 3THM, IOHMCK HyT€H M CIIOCOOOB IMPOTHBOJCHCTBHS TaKTHUYCCKUM
BITJIA knacca MUHHU-, MUKPO U HaHO SIBJISIETCSI aKTyaIbHOM HEOOXOIMMOCTBIO KaK IIPH PelICHUN
CIELUATBHBIX 33/1a4 B MUPHOE BPEMs, TaK U IIPU BEJACHUU OOEBBIX JIEUCTBUI B BOEHHOE BpPEMS.

Hns sddextuBHOro mpotuBoaeiictBus npumeHeHuto BITJIA mpoTuBHHKA HEOOXOAMMO
CO3/IaHHE CHUCTEMBI OOPHOBI C HUMU, (PAKTUYCCKH SBIISIOIICHCS DJIIEMEHTOM CHUCTEMBI OOPHOBI C
BO3JYIIHBIM IPOTHBHUKOM. YKa3aHHas cHCTeMa JOJDKHAa BKJIIOYATh B ce0s  cCleayrouue
MO/ICCTEMBI:

— Ppa3BEIKH U ONOBEUICHUS;

— OTHEBOTO MOPAKEHHUS;

— PaJHMORICKTPOHHON OOPHOBI,
— yIpaBJICHUS.

[ToacucTema pa3BeKM M OMOBEIICHUS JOJDKHA 00ECIEeYMBATh CBOCBPEMEHHOE BCKPBITHE
(o6Hapysxenue) noneroB BIIJIA mpoTuBHHKA BO BceM AHMAama3oHe BHICOT B HA3HAYEHHBIX 30HAX
(rpaHuIax) OTBETCTBEHHOCTHU (pailoOHaX PacroIOKEHHs BOMCK (CHIT), 0OBEKTOB).

[ToncucTtema  OTHEBOTO  MOpaKEHUS  JIOJDKHA — obOecrieynBaTh  rapaHTUPOBAHHOE
yauutoxenue (mopaxenue) BIIJIA B nosnere u Ha3eMHBIX YHKTOB YIIPAaBJICHUSI.

[Toncucrema POb nomxHa obecrnieunBaTh painodIeKTPOHHOE MOJABICHUE HABUTAIIIOHHOM
armmaparypsl norpeduteneit (HAIT) KPHC, kananos ynpasnenus BITJIA u nepenaun maHHBIX ¢
BIIIA na HITY. CBoeBpeMeHHO IepeaaBaTh JaHHbIE O BCKPBITHIX KaHanax ynpasiieHus BITJIA B
MOJICCTEMY Pa3BE/IKU U OTOBEIICHUS.

[Toncucrema ymnpaBieHUs JokHA 00ecreYnBaTh COTIaCOBaHHOE MPUMEHEHHE BCEX CHII U
cpenctB 60pbObI ¢ BITJIA, myist 4ero Heo0X0MMO 00€CIIEYUTh YCTOWYNBYIO HETIPEPHIBHYIO CBS3b
CO BCEMHM 3aJCHCTBOBAHHBIMU IYHKTAMU VIIPABICHUS, CBOEBPEMEHHOE U OIEpPaTUBHOE
JIOBEJIEHUE 10 HUX KOMaH/I (MpuKa3oB) 60eBoro ynpasieHus. boprba co cpeHUME U TSHKEIbIMU
BITJIA TakTHdeckoro ypoBHS SIBJISIETCS TUIIOBOM 3amadei aiis cpencts [IBO nuBu3um, Opuraapl
U BeleTcs B 001Iel cucTeMe MPOTUBOBO3YIIHOM 000pOHBI COeAMHEHMSI, BOMHCKOM vacTu. [Ipu
9TOM MpoOeMoit sBisieTcs 6oprba ¢ MuHU- 1 MUKpOBIIJIA, a B mepcnektuBe u HaHo-BITJTA.

Cnenyer oTmMeTHuTbh, 4TO yuyactue BoopyxkeHHbix cun Poccuiickoit ®enepaunu B Cupun
(CAP) mpunec O0bIION MPAKTUYSCKUN OMBIT. B 4aCTHOCTH, OIBIT MCCIICOBATEIBCKUX YUCHUH
u OoeBbix geiictBuii B CAP, mokazan, 4To pelIeHHMEM YyKa3aHHOW MpoOJIeMbl SBISETCS
coBMmecTHas Oopbba ¢ muHH- 1 MUKpO BITJIA ob6meBoiickoBbix moapasnenenuii, [IBO, POb u
apruiepun [2,3,4]. Dra uHpoOpManus I0/HKHA TIIATEIBHBIM 00pa3oM MpopadaThIBaTHCS B
cootBercTByromux BeaoMmctBax MO PK. Omnpenenennsiii untepec nns BC PK npencrasasier
MpakTUYeCKoe MpUMeHeHHe cui u cpeactsa [IBO mmpokoro auanazoHa w3 cOCTaBa 3€HUTHO-
pPakeTHbI MOAPA3ACICHUN AJI1 HEMOCPEIACTBEHHOTO NMPUKPHITUS BOWCK OT BEJAECHUS Pa3BEIKU
mMuHu- U Mukpo BIIJIA u mnpenorBpamieHuss mnpuMeHeHMsT HUMHU  OoempunacoB. Jlms
HEMOCPEJICTBEHHOTO MPUKPBITUSI HanOoJee BAXKHBIX BOMCKOBBIX OOBEKTOB OT BEACHUS Pa3BEAKH
U TIpuMeHeHus OoempumnacoB MuHU- U MUKpo BIIJIA memecooOpa3zno (hopmMupoBaTh CBOJHBIC
TakTU4Yeckue rpymmbl 1ist 60pb0bl ¢ BITJIA 3a cyeT 00IIEeBONCKOBBIX MOAPA3IEICHUN BTOPOTO
SIIENIOHA, OOIIEBOMCKOBOrO M TMPOTUBOJECAHTHOIO pe3epBOB. JlJis paaMol’IeKTPOHHOTO
nonaBneHus kKomruiekcoB BIIJIA HeoOXoaumMo TpUMEHSTh aBTOMATH3UPOBAHHBIE CTaHIIUU
MOMEX M CUCTEMBI IITUPOKOIIOIOCHBIX 3arPaIuTEIbHBIX TOMEX.

Takum 00pa3oMm, MOXKHO OTMETHTh, YTO B CHCTEME opraHu3ainuu coBpemeHHou [1BO
O6ecriunotHble JietaTenbHble anmapaThl (BIIJIA) pa3nuyHbIX KiIaccoB M TUIOB HE SIBISIFOTCS
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YHUKAJIBHBIM CPEACTBOM PEIICHHS MOCTaBICHHBIX 3a7ad, ¢ KOTOPBIM Henb3s 6opoTbesi. BITJIA
MPOTUBHUKA MOKHO YHUUYTOXKUTb, MOKHO IOMEIIATh €My BBIMOJHUTH CBOIO 3aJauy WJIU Jlaxe
caenath ero Tpodeem. Pazymeercs, Bce MmomoOHBbIE AEWUCTBUSA CBA3aHBI C OIpPENEICHHBIMU
TPYJHOCTSMHU TOTO WMJIM MHOTO XapakTepa. B dacTHOCTH, I BCEX METOJIOB OOPHOBI TpedyeTcs
COBpEMEHHasi TEXHHKAa, OT CpPEACTB HaOIOJEHUS W OOHApyKEHHUs [0 CHUCTEM IepexBaTa U
3CHUTHOTO OpYyXKus. Henb3s HE OTMETUTH, YTO BCE PacCCMOTPEHHBIE CrocoObl 0oprOBI ¢ BITJIA
MIPOTUBHUKA MIPEIIOJIAratoT UCII0Ib30BAHUE CYIIECTBYIOIIMX CUCTEM U BOOPYKEHUM.

[ToBpilIeHHE BEPOSTHOCTU  BBINOJHEHHS TMOJOOHBIX 3amay  OyAeT 3aBUCETh OT
XapaKTepUCTUK HOBBIX cucteM u BITJIA, ¢ kotopbiM oHE OynyT 60opoThes. Tak wim uHaYe, yxe
ceryac MOHATHO, 4TO cpeacTtBa 60prObI ¢ BIIJIA cymecTByrOT M1 MOTYT MPUMEHSTHCS B Cydae
HeoOxomumocTu. CleyeT OXKuAaTh, 94TO B OyaylieM OHH OYyIyT TOJIBKO COBEPIICHCTBOBATHCS,
MOJICTPAUBAasICh MO HOBUHKU B 00JIACTH CO3/aHUs OECIUIOTHBIX JIETATEJIbHBIX alnaparoB.

AHamu3 mnpomeamux KoHGMKTOB B crpaHax ObBmiero CCCP  mokaswiBaer, 4TO
HENOCPEACTBeHHOE BiMsHUE Ha opranuzanuio [IBO okassiBaeT pazHooOpa3ue BOEHHO-
MOJIMTUIECKUX, (PU3UKO-TeOrpaduIecKuX U IKOHOMUYECKUX ycloBHi. Hampumep, JOKambHBIN
BOCHHBIH KOH(DIUKT, crpoBouupoBaHHblii ['pysueit B FOxnoi Ocerun, cran ¢akTUYECKH
MePBBIM KOH(MIMKTOM, B KOTOPOM aBHAIMK MPOTUBOCTOsTN 3PK HOBOTO MOKOJICHUS, TAKUE KaK -
«byk-M 1y, nocTynuBuIne Ha BOOPYKEHUE B BOCBMUECATHIE roAbl. HenooreHka BoO3MOKHOCTEN
rpy3uHckux cuil B cepe ITIBO crasio cepbe3HBIM HUCIBITAHUEM [JII POCCHICKONW BOECHHOMU
asuaruu [5] Tlpu sToMm rpysunckas [IBO omnupanack B OCHOBHOM Ha TOJydeHHE HH(DOPMALUH
OT PaJIMOJIOKATOPOB IMAacCUBHON pa3peaku «Koyibuyra-M» MUHUMAJIBHO HCIOJIbL3YSl aKTUBHBIC
panapsl, a rpy3unckue camoxonusie 3PK" «byk-M1» u «Oca-AK/AKM» npumeHsiM TaKTHKY
JICHCTBHS M3 3acajibl. DTO 3aTPYAHSIO 00pb0y ¢ rpy3uHckumu cpeacrBamu [1BO.

CrnepnoBarenbHO, BO BCEX BOCHHBIX KOH(IMKTaX mpu cosznanuu cucremsl [1BO, xotopas
Ol oOecrieunBasia TpeOyemyr 3PQPEKTUBHOCTh, HEOOXOJAMMO NPHHUMATh BO BHHUMaHUE
cienyromue oomue HakTopsr:

- €JMHCTBO 3aMmbiciia mocTpoeHus: cuctemsl [IBO ¢ yueTom npoTtuBoCTOALLIEH aBUALMOHHOU
TPYNIIMPOBKH, €€ MeJei, OXUAAeMBIX MaclmTadOB M XapakTepa JACHCTBHHA, a TaKkKe
XapaKTEPUCTUK MPUKPHIBAEMBIX OOBEKTOB U TEPPUTOPUM CTPAHBI, 0OEBOTO COCTaBa, COCTOSHUS
1 TOTOBHOCTH CBOHUX BOMCK;

- KOMIUIEKCHOE UCIOoJIb30BaHUE Bcex cuil u cpenacts [IBO ¢ yuerom ux 00eBbIX
BO3MOXKHOCTEH;

- COCPEIOTOYCHHE YCUITUI Ha IPUKPBHITUN BAXKHEUIINX 00BEKTOB BOCHHO-IKOHOMUYECKOTO
MOTEHIMaa CTPaHbl U TPYNIHPOBOK BOKCK;

- CBOEGBPEMEHHOCTh OOHApPYKEHMsI BO3JYIIHOTO TMPOTUBHHKA U  olecreueHue
HeoOxoauMoi uHpopMalMed O HEM KOMAHIHBIX NYHKTOB W ITYHKTOB YIPaBJICHUS BCEX
YPOBHEW;

- BBICOKAsl OpTaHU3alus YIIPABJICHHUS;

- LIMPOKUN MaHeBp cuiamu U cpeactsamu [1BO;

- OCHallleHHWe coBpeMeHHBIMH cpeacTBamu 00prObl ¢ CBKH mporuBHuKa, oOecnieueHue
B3aUMOJICUCTBUS MEXIY COCTaBHBIMU dJieMeHTamMu cucTembl [1BO;

- TPOBEJCHHE MEPONPUITHUN TAKTUUECKOM MACKUPOBKH, a TaKK€ IO MOBBIIIEHUIO
MMOMEXOYCTOMYUBOCTH U KUBYIECTH.

Beltie npuBeieHHbIE JaHHBIE MO3BOJISIOT Pa3padoTaTh MPAKTUUYECKUE MPEATIOKEHUS IS
koManaoBanus Cun Bo3aymHoi o6oponbl BC Pecniyonuku Kazaxcran 1o coBepiiieHCTBOBaHHUIO
VOPaBJICHUS COEAMHEHUSIMH M YaCTAMH OINEPATUBHO-TAKTUYECKOTO KOMAHJIOBAaHUU U
B3aMMOJICHCTBHUSL CO CpEICTBaMU MPOTUBOBO3AYIIHOW 000poHbl CyXONyTHBIX BOMCK Ha
Pa3IMYHBIX ONEPALIMOHHBIX HAMPABICHHUSIX.
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B nacrosiiee Bpemst Bo BceM MHpe HaKOIUIEH OoraThlii onbIT 60eBoro npuMmenerus BBC
u Boiick [IBO B JIoKadbHBIX BOWHAX U BOOPYKEHHBIX KOH(UIHMKTaxX. Ho BOMpPOC COCTOUT B TOM,
HACKOJIBKO 3TOT OIBIT MPUMEHUM JJisi 6oeBoi moarotoBku Boopyxennsix Cun PecnyOnuku
Kazaxcran? K coxanenuto, Ha Hall B3IV, JAHHBIN OMBIT UCIOJIB3YETCS MO OOJIbIIEH YacTH B
TEOPETUYECKOM IUIaHE U BecbMa, HejpocTaTouHo. Hampumep, mpu npoBeneHun 00EBBIX CTPEIbO
coenuenuss U dactu 3PB, PTB u BBC na mnomurone Capsi-lllaran HaxoasTcsi Ha CBOMX
NOCTOSHHBIX To3ulusax. Ilo Oonbmieil 4YacTH MECTOHAXOXKACHHE IYCKOBBIX YCTAaHOBOK
MUIICHHBIX KOMIUIEKCOB pacuetam 3PB 3apanee m3BecTHO, M 00€BbIE CTPENbOBI MPOXOIAT IO
YOPOLIEHHON MporpaMMe M IO HU3BECTHOMY HampaBieHU0. O TaKTHYECKON MAaCKHPOBKE HET
CMbICJIa M TOBOPUTH, OHA MPOCTO OTCYTCTBYeET. Bompockl nepemenienus yacteid 3PB B HOBbIN
MO3ULIMOHHBIN PalOH BBIMOJIHSAIOTCS NPAKTUYECKM HA KapTaxX, YTO CHWXKACT PEe3yJbTaThbl
BBITIOJIHEHHS TIPAKTHYeCKUX HopMatuBoB. Boiicka [IBO CB sBistoTcs Hanbosiee MOOWIBHBI, U
OHH JIOJDKHBI OBITh B TIOCTOSTHHOW TOTOBHOCTH BBHITIONHSTH HECKOJILKO MEPEMEIICHUN B XOJe
yueHUH, B TOM 4YHUCJIE COBEpIlIeHHE Mapiied (mepeMerieHuii) Ha OOJbIIME PAcCTOSHUSA U
NeperpynnupoBKy. boibllioe BHUMaHUE JOKHO  YAENATHCS  BOINPOCAaM  TaKTUYECKOM
mackupoBku. Yactu [1BO momxHBI yMETh B KOPOTKHE CPOKU OOOPYAOBATH pEasbHbIC JIOKHBIC
MO3UIIMOHHBIE PANOHBI (CTApTOBBIE TMO3HIMH). YUYEHHUS JODKHBI TMPOXOIUTH B YCIOBHUAX
MaKCHMalbHO MNPUOIUKEHHbIE K 00eBbIM ycioBusiM. boeBwie pacuersl Boiick [IBO u PTB
JIOJDKHBI UMETh MPAKTUYECKUE HABBIKK PAOOTHI B CJI0KHOM IMOMEXOBOI 00CTaHOBKE, BHISIBIISTH U
YCTPaHATh HEUCIPABHOCTH B pabOTE TEXHUKHU.

Bonpmoe  3HaueHme  uUMeeT — JaJbHEHINEe  COBEPLICHCTBOBAHME  YIIPaBICHUEM
rpynnupoBkamMu aBuanuu M Boiick IIBO ¢ ucnonb3zoBaHMeM €AMHOrO KOMIUIEKCA CPEICTB
aBTOMAaTHU3aIllMU, TaK KaK CPEJCTBA BO3YIIHO-KOCMHYECKOTO HAMaJCHHUS UTPAIOT PEIIAIONIYIO
pOJIb B IOCTHIKEHHH 11€JIel BOCHHBIX KOH(IJIUKTOB [6].

TakuM 00pazoM, UMeeTCs HeOOXOIUMOCTh B pa3pabOTKe MEePCIICKTUBHBIX ITyTCH Pa3BUTHS
U coBepuieHCTBOBaHUA cucTteMbl [IBO cTpaHbl, 4TOOBI yK€ B HayallbHBIH MEpPUOA J0OOTO0
BOEGHHOTO KOH(DJIUKTa HE OKa3aTbCs Iepel] Yrpo30od MOTepU 3HAYUTEIHHOM YacTH BOCHHO-
SKOHOMHMYECKOTO MOTEHIIMajda U Hanbosiee 3HAaUMMbIX 0ObEKTOB BOCHHOM MH(PACTPYKTYpPHI Ha
TEPPUTOPUU CTPAHBI.
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FTAXP 681.5

AJI. TYJIETYJIOB!, K.M. AKHIIEB!, 5.C. BEUCEMBAEBA?,
N.B. OBJIPA3AX?, C. CEPI'A3bI?

'Kaszax mexnonozus scone busnec ynusepcumemi, Hyp-cynman, Kazaxcman
2 Asamammuix asuayus akademusicol, Aimamor, Kasaxcman

HANIAJBI )KYKTEMEHI 3bIMBIPAH TACBITBIIITAH BOJY
MEXAHU3M/JEPIH ABTOMATTbBI BACKAPY KYUEJIEPI

Tyiingeme. IllarpiH Fapellll anmapaTTapblH TEOCTAIMOHAPIJIBIK OpOHUTara KETKI3YIiH
JKOHE OJIapJbl 3bIMBIPAH TACHIFBIIITAH 0Oy TETIKTEPiHIH ©3€KTi MJacenesepi KapacThIphLIy/a.
[[TarbIH FaphIn anmapaTrTapbiH 3bIMBIPAH TACBHIFBIIITAH O6JyiH OipHele TeTIKTepi OOJFaHbIHA
KapamMacTaH, OChl MEXaHM3MACPIIH CeHIMIUTriHe KaThICThl ImareiMaap Oap. [lupoGont
MEXaHHU3MIH KOJJIAHYABIH apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTepl OHBIH *YKTEMEHi 3bIMBIpaH
TaCBIFBIIITAH 0OJTy YIIH KOJIAHBUTYI TYPFBICEIHAH TaJTaHAIbI.

[larplH Fapbllll ammapaTTapblH 3bIMBIPAH HMHXKEHEPIEpPiHEH OedyAiH MeXaTpPOHIIbIK
KYHETIEpiH 3epTTey HOTHXKENepl KENTIPUITeH XoHe Oeiy mapameTpiepiH TaHaay OOHBIHIIA
YCBIHBICTAp Kacaiabl (0eiy I>KbUIIaMIBIFBI MEH Kimipici). HaHOCTYTHHKTIH OpOHWTAIIBIK
Ke3CHMECH OKOHE HeTri3ri Maljaiibl  JKYKTEMEMEH KayilTi JKaKbIHAAacy MYMKIHJIriHe
CTATUCTUKAIIBIK Tajjay Xyprizinai. OpOuTanblK KE3eHMEH JKOHE HET13r1 maigalibl )KYKTeMeMEeH
KayilnTi >KaKbIHIACy MYMKIHAITiH OOJIBIPMAlTHIH HAHOCIYTHHUKTIH O6JiHy mapaMeTpiepiHn
aHBIKTay OepireH.

3eprTey HOTHKeCI OOWBIHINA JKacaliFaH JKYMBICTA, 3BIMBIpAH TachIFbII  «CO03»
opoutansik catel (OC) Ko3Faiblc mapameTpriepl aHbIKTalIFaH, COHAAM OHBIH OenyiHeH KeHiH
Heriari [DK aspikranran. CoHbIMEH Kartap, WHEpHHAIAB MaccalblK koHe OC HEeHTpIK
napametpi, IIDK Herisri mapamerpiiepi ojapablH MYMKIH OOJaThIH MOHJIEPIHIH IIEKTI e3repy
MHTEpBaJAapbIH/la TETIC 3aHAApbIHBIH KOPCETKIII pEeTiHAE TOJBIFbIpaK Kapaiisl. Ocbuiaiiina
3BIMBIPAH TACBHIFBIIITHIH CAThUIAPABI 001y OMICTEepiHIH eKeyiHJe Ji€ 63 apTHIKIIBUILIKTAphl MEH
kemiutiktepi Oap exeH. CoHBIMEH KaTap, €KEYIHIH apachlHAa TaHJay jkacay Ke3iHje,
’k00aTaHaThIH 3bIMBIPAHHBIH TEXHUKAIBIK HET137eNyiH )KaH-)KaKThl KapacThIpy Kepek

TyiliH ce3mep: 3bIMBIPAHTACYIIBI, MEXATPOHMABI XKYHeaep, HAHOCEPIK, Maljalibl XKYK,
CTAaTHCTUKAIIBIK AaHallu3, OpOWTANbIK caThl, WHEPLUHUAIABl Macca, Killl cepikTep, HaHO-
CIIyTHUKTEP, TEXHOJIOTHUSIIAP.

AHHoTanus. PaccmarpuBaroTcs akTyallbHbIE TPOOJIEMBI TOCTABKU MaJIbIX KOCMHUYECKHX
anmapaToB Ha TEOCTAI[MOHAPHYIO OpOUTY M MEXaHU3MbI OTAENEHHUS MX OT PAKETOHOCHUTEIS.
HecMmotpst Ha TO, 4TO CYHIECTBYIOT HECKOJIBKO MEXAHHU3MOB OTJEJIEHHS MaJbIX KOCMHYECKHX
arnmnapaToB OT PAaKETOHOCHUTEINsS, TEM HE MEHEE €CTh HapeKaHUs IO MOBOJY HAIEKHOCTH 3THUX
MEXaHU3MOB. AHAJIM3UPYIOTCS MPEUMYIIECTBA M HEJOCTAaTKU MCIOJIb30BAaHUS MEXaHH3Ma
nupo0oaTa C TOYKH 3pPEHHs] MPUMEHUMOCTH €ro Ui OTIENCHHUs TOJe3HOW Harpy3ku OT
PAKETOHOCUTEIS.

[IpuBeneHbl pe3ynbTaThl HCCIAEAOBAHUS MEXATPOHHBIX CHUCTEM OTACJICHUS MalbIX
KOCMHUYECKHX allapaToB OT PaKeTOCTpouTeNed M cPOopMHUpPOBAaHBl PEKOMEHJAINI 1O BHIOOPY
napaMeTpoB JeNIeHUs] (CKOPOCTH M 3aJepKKM JeneHus). [IpoBeeH cTaTHCTHYECKUH aHaIU3
BO3MO>XHOCTH BO3HHKHOBEHHS OMACHOTO COJIMKEHHS] HAHOCITYTHUKA C OpOUTAIbHBIM EPUOAOM
U OCHOBHBIM IOJIE3HBIM TIpy30M. JlaHO ompeneleHne NnapaMeTpoB [EJICHMsS HAHOCIYTHHKA,
MCKJTIOYAIOIIMX BO3MOXKHOCTh OIACHOTO COJMKEHUSI C OpOUTAJIbHBIM MEPHOJOM U OCHOBHBIM
II0JIE3HBIM TPY30M.
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B pabore, BbINOTHEHHOW MO pe3yiabTaTaM HCCIEIOBAHUS, OIpPENETICHbl IMapaMeTphl
neukeHust opoutanpHol crynenu (OC) pakersl-HOcUTenss «CoOr03», a TaKKe OIpeIeTcHbI
ocHoBHble DK mocne ee pasnenenusa. Kpome toro, Oonee moapoOHO paccMmaTpuBaics
MHepIUaIbHBIM MaccoBbll 1 OC-LeHTpupyOmMil napameTp, ocHoBHbIe mapamerpsl [DK kax
MoKa3areilb IJIaBHOCTU B HHTEpBAJIaX IMPEAEIbHOTO W3MEHEHHS HX BO3MOXKHBIX 3HAUYCHUU.
Takum oOpa3zoM, 00a crmocoba pa3fCciICHHS CTYIICHEH paKeThI-HOCHUTEIS HMCIOT CBOH
npeuMyllnecTBa U Henoctatku. Kpome Toro, aenmas BbBIOOp MEXIy HHUMH, HEOOXOIUMO
BCECTOPOHHE PACCMOTPETh TEXHUYECKOE 0OOCHOBAHUE MMPOCKTUPYEMON PAKETHI.

KuroueBble ci10Ba: pakeTOHOCUTENH, MEXATPOHHBIE CUCTEMbI, HAHOCITYTHUKH, ITOJIE3HbBIE
Ipy3bl, CTATUCTUYECKU aHANIN3, OpOUTaAIbHAS CTYNIEHb, MHEPLIMAIbHAS Macca, MaJble CITyTHUKH,
HAHO-CIYTHUKH, TEXHOJIOTHUHU.

Annotation. The current problems of delivering small spacecraft into geostationary orbit
and the mechanisms of separating them from the launch vehicle are considered. Despite the fact
that there are several mechanisms for separating small spacecraft from the launch vehicle, there
are nevertheless complaints about the reliability of these mechanisms. The advantages and
disadvantages of using the pyrobolt mechanism are analyzed from the point of view of its
applicability for separating the payload from the launch vehicle.

The results of the study of mechatronic systems for separating small spacecraft from
rocket builders are presented and recommendations for the choice of fission parameters (speed
and delay of fission) are formed. A statistical analysis of the possibility of a dangerous approach
of a nanosatellite with an orbital period and the main payload is carried out. The definition of the
nanosatellite fission parameters is given, which exclude the possibility of a dangerous approach
to the orbital period and the main payload.

In the work carried out based on the results of the study, the parameters of the motion of
the orbital stage (OS) of the Soyuz launch vehicle were determined, as well as the main RV after
its separation were determined. In addition, the inertial mass and centering parameters, the main
parameters of the pancreas as an indicator of smoothness in the intervals of the maximum change
of their possible values were considered in more detail. Thus, both ways of separating the
booster stages have their advantages and disadvantages. In addition, when making a choice
between them, it is necessary to comprehensively consider the technical justification of the
projected rocket.

Keywords: launch vehicles, mechatronic systems, nanosatellites, payloads, statistical
analysis, orbital stage, inertial mass, small satellites, nano-satellites, technologies.

Kipicne

KazakcTtan rapwlThl Urepy/aiH OacTamkbl ajlaHbl O0JbIn TaObuIaabl. OHBIH ayMarbIHAa
oneM/ieri eH ipi xoHe OYyTiHAe eH Kem cypaHbicka ne «bailkoHBIp» FaphbIll ailflaFbl OpHATACKaH.
Kem xarpaiina oHbl caidy Typajibl LIEIIIM reorpa@usulblK OpHajacybIMeH Heriznenai. Fapeim
allaFplH cally YIIIH OCBI KepJiH apTHIKIIBUILIKTAPbl KBATOPFA CANBICTBIPMAIIbI JKAKBIHBIFHI,
COHJIaif-aK KbUIbIHA KOIMTETEH IIyaKThl KYHIEp JeM araijbl. Fapelin ailaFbIHBIH pECMU TyFaH
KyH1 1955 XbUTFBI 2 MayChIM OOJIBIN CaHAJIAIbI.

KazrapelmTeiH €H Kypaeni xobackl — Oyl Ka3ipri 3aMaHfbl  TEXHOJOTHSIIBIK
*KaOJIBIKTApMEH >KapaKTaHABIPHUIATHIH FapBINI anmapaTTapblHBIH KYPACThIPY-ChIHAY KeIIeHIH
Kypy. Heicanas! cany ke3inne KazakCTaHHBIH KypbUIBIC CallaChIHJIa CUPEK KE3/1E€CETIH €H O3BIK
TEXHOJIOTHSUIAp KOJAaHbUIaAbl. Mpicambl, peBepOepalMsuIbIK aKyCTHKAIbIK KaMEpaHbl cally
Ke31H/J€ ©3/IrHeH ThIFbI3AaFaH OETOHHAH JKacajfaH KOHCTPYKUMsUIAp KOCBIMINA Iipii
KYKTeMeINepiH eckepe OThIpbI, 153 nb akycTukanbIk skykremenepre ToTen Oepyi kepek. by
KOHCTPYKIMS OChI cananarbl kerekmn ¢paniy3asik SEREME koMmaHuschiHBIH KOJIaaybIMEH
01311H Ka3aKCTaHAbIK MaMaHIapAbIH KYIIIMEH jxacansl [1].
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Kazakcranaarsl 36IMbIpaH FHUTBIMBIHBIH KaFIalibl.

CrnyTHHK Ka3ipri 3aMaHFbl KOFaM YIIiH KONTEreH KbI3METTEepiH YcbiHaAbl. Onap ockepw,
YKIMETTIK jKOHE KOMMEPIHSIIBIK YHBIMAAD YIIIH MaHBI3/Ibl )KYMBICTAP/Ibl OPbIHAAyFa MIiHIETTI.
Fapeim muccusimapbl FpUIBIM CHUAKTBI JKep Oakpliay, MulaHeTaapaiblK Oapiay, acTpOHOMHS,
KYHHIH (pHU3HKachiH 3epTTeynepi karaapl. Onap coHIaii-ak, KOMMEPUHUSIIBIK OaFbITTa KYMBIC
JKacaiIpl TeIICIUIap CUTHAI XKi0epy, AepeKTep kidepy KoHe CIYTHUKTIK TelaehoH OaiaaHbICHIH
kamTuapl. Kimn  cepikTep VINH NOTCHIUAIILIK KOJJAaHylIap oOOJbIcTaphl IIekci3. XKep
alfHaJaChIHJIAaFBl ajlaca opOWTalapAa Killi CEepIKTEPiH MacCHBI TOJBIK KOCBUIFAH Y3/IKCi3
OaitmaHplc KaMTaMachl3 eTe anaabl [2]. KoamaHblIaThIH HAHOCEPIKTEP KoHE Oacka KjacTepiiep
cyiemenyieyl Kem TapaliFaH cepikTepieH Typaabl. Oiap KO3FaITKBIIICHI3 ©37CpiHIH opOuTa
JKA3BIKTHIFBIH]IA ©37ICPiHIH OpHBIHA OekiTinreH. 400 cepikTepaeH knactep 95% XKepaiy aymarsix
KamMTamachi3 eTe amanbl. Kanmaih ga Oip HeMece >KMbIpMa CEpIKTI KOFAITHIN, KIACTEPIiH
JKYMBICBIH/IA €IIKAHal KaTeliK TyFbI30ail, THIMIUTIKKE €H TOMEHT1 BIKIall KOPCETe i KOHE JIe
oylapapl  anmMacTeipy KbeiMOar. Kimmn cepikTepaiH KiaacTepiepal KOJJaHFaHIa CypeTTi Kui
JKaHApTybl, oapAblH JKep OcTiHe Kimn opOMTaza OpHAlacybl jKacaliFaH CYPETTEepJiH camachl
JKOHE ayJaHbl JKOFapbl Ooyajpl. byi skyienep aybullIapyamibUIbIKTa, TEHI3 jKarajiaysiapblHa,
JKep KonmaHy jKoHE 3epTTEy cajajapblHia OHTaWJaHIbIpbLUIA alajabl. Te3 e3repeTiH epicTepi
HeMece JKepliH Ke3-KelIreH OETiH eJImeN, YJIKEH CepiK KOINTereH IIarblH CITYTHUKTEPIIIH
JKYMBICBIH OpBIHIal anmaiiabl. OHIaraH >KOHE KY3JIETeH IIarblH CIYTHHUKTEPAIH Oip KOJbI
Hemece Oacka opOuTajga OakplIiay >KOHE YIIy YpaiciHie 0i3re ockl KyObUIbICTapabl Oaiikayra
6oumanel [3].

Kazipri yakpeitta Ka3zakcraH OTaHIBIK 3bIMBIPDAH FBUIBIMBIHJA AJFAIIKbl KaJlaMIapbiH
xacar xatbip. OChl MaKaiaga HaHO-CITYTHUKTEp MeH manganbl xykTepai (I1DK) icke kocy ymin
«Coro3» 3bIMbIpaH TachIFbIBIH (3T) Tpancdep Kyme yiiblpy OpOMTabIK CaThICHIHAA Kayirci3
naiganaHyIelH MaHBI3ABl Macelieci KapacThIpbutanel (cyper 1). YmriHmn Ke3eHHIH TyHicyi
Oipiirine xoHe Oac Oemiri (BB) KeHICTIK YIIIH KOJAaHBLIATBIH OTHEN OelliMiHe, IMMaiIaibl
erimzep (I[1©) MeH MakcaTThl FapbIll 3bIMBIPAH JKETY KAOUIETIH CHUIAaTTaMaliapbl ocep CTIICH,
IIaFbIH TAIaibl KYKTEME OpHATyFa OOJaThIH caliMarbl MEH KeJieMi YIIIH epexenep Oap.
Canmars! OoiibiHIIa epexenep 30 Kr AeiiH.

eTren ook

Cyper 1. — 3T «Cor03» eTneJi 0eJiiri

3epTTey HOTIKECI OOWBIHINA jKacaldFaH >KyMbIcTa [4], 3bIMBIpaH TachiFbil «COI03»
opoutansik catel (OC) KO3FaibIC MapaMeTpiiepl aHBIKTAJFaH, COHJA OHBIH OOJTylHeH KeHlH
Heriari [DK anpikranran. CoHbIMEH KaTap, WHEpHHaNAbl MaccalblK xoHe OC HeHTpiik
napametpi, IDK Herisri mapamerpiiepi onapablH MYMKIH OOJIaTBIH MOHJEPIHIH HIEKTI e3repy
WHTEPBANIAAPbIH/IA TETIC 3aHJAAPBIHBIH KOPCETKIIIl PEeTiHAE TONBIFbIpaK Kapaiasl. Ocbuiaiiina
3pIMBIpaH TACHIFBIIITHIH JKOFApBIA aTajFaH CaTbUIap[bl 06Ny OMICTEpIHIH EKeyiHaAe Ie o3
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apTHIKIIBUIBIKTAphl MEH KeMmmIiutikTepi 6ap exeH. COHBIMEH KaTap, €KEyiHIH apachlHIa TaHIay
xKacay KesiHe, oOalaHAThIH 3bIMBIPAHHBIH TE3HUKAIBIK HETI3/IeNyiH KaH-)KAaKThl KapacThIpy
Kepek (cyper 2).

a - «CYBIK»; 0 - «BICTBIK»; B - 23POAMHAMHKAJIBIK KYIITePAi KOJIIaHY apKbLIbI.
Cyper 2. — 3pIMBbIpaH caTbLIAPBIH KOJIleHeH 06/1y1iH chi30anapsbl

Beniny mpoleciHe TapTy KYIITEPIiHIH dcepiiepiH TOMEHJIETY VIIiH, MaiaaaaHbil OoJiFaH
caTbUIapJia TapTyIbl KECIM TacTay YIIiH — KO3FAJITKBIIITHI amry kypriziieai. O KO3FaaTKbIIITHIH
TYOiHIH >KOFapFbl OeuiriHgeri OiTeyimTi aThil ally apKbUIBI HEMece KeCy JIIOKTEePiHiH
JKaHBIHJAFbl OCTIH amry apKbUibl Jky3ere acaibl. Ocbl arajfaH olepalusuiapAbl caTblIapra
OeiHy KOMaHJachl OepuUIreHHEH KeWiH HeMmece KOMaHIaMeH Oip Me3riife OpbIHIay Kepek

(cyper 3).

Bipirmi KO3K ExiHmi
CaTBIHBIH Beniny KOCBUIYBI | |CATBIHBIH
Omipimyi OemiHy KOCBLITYBI
P.H
2-mi cateiHbiH KK
At Aty Aty
—
A e
1-mi catemeig KK
SKYMBICBIHAH KO3K Ttapy xymi
KePliHTi TapTy Kymi
a
2-mi 1-mi
PH, |catemen CaTBIHBIH Beniny
l KOCBLITYBI emipimyi
1
| 2-mi cateiHbiH KK
l Al D Aly / TapTy Kymi
i
’ ] — -
/ SKYMBICBIHAH tc
4 S
reitinri KK tapty
Kymi

a - «CYBIK» K9He 0 - «bICTBIK) 00JIiHY.
Cyper 3. — KomanaajaapabiH 0ipiHeH KelfiH 0ipi opbIHIQTYBI
IDK wuerizi Oeninrenden keiiin OC MOHI MeH OarbIThl K€3 KEIreH JKOHE KONITereH
dakropnapra ToyenAl OonaTeiH  OYPBINTHIK KbUIIAMIBIKKA #e  Oomanmbi(cyper  4).
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CroxacTukanblk MonenaeyaiH HotmwkeciHae OC OYpBITHIK >KbUIAAMABIKTApbl KOOPAWHATTAP
KyieciHe OallaHBICTBI  OCBTEPJIH TMPOCKIMUSACHIHIA JKOHE JHMAla30HJapblHAA ©3repiTi
AHBIKTAJIJIBI:

ox =(2,5 £ 0,3) rpanyc/c, wy=(0,0=+2,5) rpagyc/c, ;= (0,0+2,5) rpamyc/c.

T = 0 xe3inge (cyper 4) 1-2 m/c xbpugamasiknes Herisri [DK 6emineni. Ocer corte OC-
MeH OaiJIaHBICKAaH KOOPJMHATAJBIK JKYHe OpOMTANIBIK KOOPJIMHAT >KYHECIMEH COMKEC KeIIeIi.
ITK GeminyiHIH HOTHIKECIHAE OPOUTAIBIK CaThl Macca OPTANIBIFbIHA OYPBIIITHIK KBUIAAMIBIKIICH
aiiHasa 6acTaiiibl, OHBIH ITPOCKITUACHI )KOFapbiaa OepiIreH apanbIKTa >KaThip [5].

y

o i

Cyper 4. — II’K 0eJ1inyi ke3inge OC opHBI

Ecentenren yakpiT apanbirbl At (Geny kemriry) apkpuibl AVHC sxpuigampIKTa iecre
KOOPJMHAT JKyHeciHae OOWIBIK OChTIH OarbIThl OoibiHINA OGemineni. Herisri IIDK sxone HaHO-
cepik (HC) apacbinmarel OeniHy yakbIThiHA 3koHE€ OC-HBIH OYPBIITHIK SKbUIIAMIBIFBIHA
OaitnanbicThl, 01 HC-HBI OeNTeHHEH KEHiH KayinTi jKaFmaiffa aiblll Kellyl MYMKIH epKiH
Oarnmapmaynel KaOburmaii amanbl, Mbicanbl, HC-ubeiH OC-meH Hemece »eke Oactel [DK-men
COKTBIFBICYBI (CYpET 5).

o/

Cyper 5. — HC 6e0J1iny yakpITbiHAa OC-HBIH IIAPTTHI OPHbI

Ocwet Makanaga HC-upiH OeminyiHe (opOutanbik kyheHbIH(OX) — kimipici MeH
KBUIIAMIBIFBIHBIH - OouiHyl) ocbiHmaitk OC-men Hemece OeiinreH IIDXK-MeH COKTBHIFBICKAH
JKaF/Iaiia, oChl apayibIKTa KEHIHT1 KO3FaJIbIC KE3iHJIe Maka OoJaThIiH 0acTallKbl yKaFaaiaapabiH
naiiga 6oy mymkigairi 3eprrenesl [6]. HC Ko3FaJIbICBIHBIH CTOXACTHUKAIBIK MOJIENI 3€pTTEyTre
KapacTeIpbuiaabl, eWTkeHl Herisri IDK-wb1 Oemin amranHan keliiH OC anfaH OYPBIIITHIK
KBUTTAMIBIKTAp Ke3JeHCOK Oombim TalObutanbl. Kopimaran opTaHbIH 3WSHABI aiiMakka TYyCY
BIKTUMAJIJIBIFBIH Oaranay KaxkeT (cypet 6) — Opranbikran mbikkad (OC macca opTaibiFbl HeMece
Fapbllll anmapaTTapblHBIH Macca OpTalbIFbl), SFHU ocbl caara HC kipyl KayinTi Jen caHajiajbl.
OC OeutiHreH aitmMakTa OOJFaHABIKTaH €KIHIIN MIAHITY KayinTi gaen ecenteneni, OC-m1aH NMIbIFyFa
yakpIT ketemi. Conpait-ak, Herizri [1XK-re karpicTol xoHe OC-rFa KaThicThl HC KO3FalbICHIHBIH
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Kayirnci3 KO3FalbIChIH KamTamacki3 ety yiiiH HC-HbIH (KEHIkTipy >KoHE 06y >KbUIIaMIBIFbI)
@XbIpaTy HapaMeTpIIepiH aHbIKTay KaxkeT [7].

Lv v

ITH

EayiriTi afimag

Cyper 6. — KayinTi alimaxk

3epTTey HOTHXKEIEPI.
3epTTeyre Keneci KOOpAUHATTAp Kyieci KOMIaHbLIa b
1 Kymrri reoniertpiik koopauaarrap xkyieci (ACK) OXYZ (cyper 7):
XKepnin opraceinga O-HbIH Maiia 601ysl;
ocbk OX — KOKTEeMTI1 TeHeCY HYKTECiHEe OaFbITTAIIFaH,
03 oci — XKepaiH aifHAITY OCIMEH COMKeC Kele/i;
OY oci — Ky¥eHi OH jKaKKa TOJITBIPAJIBI.
ACK Oenrini 6ip opbOutaga macca OPTANBIFBIHBIH KO3FAJIBICHIH MOJETBACY YIIH
KOJTAHBLIA/IbI.
2 Opburansik koopauHaTanslk xyie (OCS) Oxyz (cypet 7):
O mwbiry — OC-HBIH Macca OpTajbIFbIH/A,
Ocp Oy — Xep MaccachlHBIH OpTajJbIFbIHAAa OpHalackaH koHe OC MaccachlHBIH
OpTaJIbIFbIHAH OTETIH pPaJlyC BEKTOpbIHA COMKEC Kele/l;
Ocp Ox — Oy ociHe nepneHAukyissp, OpOurta ka3bIKThIFbIHAA OpHajackaH xkoHe OC
KO3FaJIBICBIHA OAFBITTAJIFaH;
Oz oci XYHeH1 OH aKKa TOJIThIPAJIbI.
OCK — canbICTBIpMalbl KO3FAJIBbICThI 3€PTTEY YILUIH KOJITAHBLIAIbI.

A Z
Z
y
0C
-
-
- X
g [Ty S
S T
O Y

Cyper 7. — ACK :kone OCK
bipnecken koopaunartap xyieci (CCS) Oxes OYesOzes (cypert 8):
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O mbiry - OC-HBIH Macca OpTajIbIFbIH/A;

ocb Oxcs - OXK-ubIH O0MITBIK 0oci OoitpiMeH Heriri [TH-Fa Kapait sxxypeni;

och Oyes - OXK-HBIH CHMMETpHS Ka3bIKTHIKTa OPHAIACKAH, TPACKTOPHS Ka3bIKTHIFBIMCH
coiikec sxoHe xorapbl (OS xep OeTiHAeT! KOJIIeHEH KO3FaIbIChl 0ap);

Ozcs - Oci XKy#eHi OH asKTaus [3].

CCK HC-HbIH 661y ®KbIIAaMIBIFBIHBIH 00KaMIapbIH aHBIKTAY YIIH KOJIaHbUIAIbL.

y

Yes Xen

Z
Cyper 8. — OCK xone CCK

OpbIHaanFad ecenTeyiep/Ii eCKepe OTBIPHII, HETi3r1 OJIOKTaH MMaiIaibl )KyKTeMeHi 0oy
MPOIIECiH aBTOMATTaHIbIpyFa Oosanel. byn Kypaemi mporecTi aBTOMATTaHIBIPY OachbiM
MiHJETTepAiH Oipi OOJBII TaObLIA/bI )KOHE AJIJIBIH aJla 191 €CENTCY/Il )KOHE OTCTIH MPOLECTEPIIH
MOJIeTIH KYpyIbl Tajlam eTelni. byl ypaicTi MoJenblaey MaTeMaTHKalblK CUIaTTaMmaiapra
CYWeHenl jkKoHe OarapiiaMalIbIK WH)KCHEPUSHBIH 3HATKEPIIK JKYHENIepiH KOJJIaHyIbl Tajar
ereni.

ABTOMaTTaHIBIPY

beny yurin eH keH TaparaH KypbUIFbI MUpoOonT Oonbin TaObuiagsl. On caTbLIapsbl,
OemiHy OJOKTapibl, CTAPTTHIK YICTKIIITEPAl, aXbIparTy OJOKTapIbl XKoHE T.0. OCKiTy YIIiH
Kosanbuiagbl. [IupoOONTTHIH KYMBIC i1CTeYy MPUHIUII 6Te KapamnaibiM. 3apsaThl Kapy Ke3iHae
NUPOOOITTHIH KOPITYChl OY3BUIBIN, MUPOOONATHEH OalIaHbICKAH TYMICTI aXKplpaTaabl. 9 cyperrte
NUPOOONT JKOHE OHBIH OHIM/IE OpHaNacybl kepceTinred. OChbTiK KYIITI KaObUIAAYAaH KoHE Oacka
OenrinepaiH KaTapblHaH OalIaHBICTHI TUPOOOITTAp MOAU(PUKAIMICHIHBIH O1p 11aMa KaTapbl Oap.
Cyapnanbaran OonaTka KaparaHfa, cyapiaHfaH OonaT Oy3buly Ke3iHIe Teric Kecik maija
OonaTbiHBl Oenruli. bomaT HeFypsbIM MOPT-CHIHFBINI O0Jica, TMHAMUKAJBIK KYLITEME OCEpIHEH
OJl COHIIAJBIKTHI OHail Oy3butanbl. [TMPOOONTTApABIH KOPIYCHIH Kacay YIIH KOJIJaHBLIATHIH
6onatThiH eH ceHimal Mmapkchl OXH3M Gosbin TaObIIAIBI.

KunonproTeHMeH eIeHeTiH, NupoOypaHAaMeH KaObUIAaHATHIH OCBhTIK KyIiTeH P
OaitmaHBICTBI TTUPOOONTTHIH Maccachl AMITUPHUKAIBIK TOYESIIUIIKTEP/IIH HETI3IHAE aHBIKTAybl
MYMKiH mys = (0,8625P + 80) r. Ocwiran ykcac, nupoOypaHaa 3apsiIbIHBIH MacCachblH aHBIKTAY
YIIiH apakaTblHACBIH jka3yra Oomagbl mg=(0.0065P) 1. Ocbl apakaTblHacka KipeTiH
KOA(P(UILIMEHTTEP COMKEC OIIEeMIUTIKTEPTe He.

[TupoGonTTapasiH apTHIKIIBUIBIKTAPhIHA OJIap/IbIH KOHCTPYKITUSICBIHBIH
KapanmaibIMIBUIBIFBIH,  JKBUDKBIMATBI ~ DJIEMEHTTEPJIIH  JKOKTHIFBIH, Ta0apuTTep  JKOHE
MaccallapblHbIH a3/bIFbl, KEACJAIr JXOHE KOCBUIYIABIH a3FaHTall op TYpJi YaKbITTBUIBIFBIH
KaTKpl3raH >keH. KocbutyablH op Typial yakeITThiFbl 0,003 cekyHATaH apThIK OOJIMaiifbl.
[TupobonTTapasiH Kocbuty ToFbl 0,8...1,2 A Kypaiiipl oHEe 0N MUPOMATpPOHIapFa KaparaHaa
keM. Ocpinbig 6apiasirel 3KK KypamMbiHaa KeHIHEH KOJAaHyFa aJlbIl KeJi.

AWTBUIFaH apTHIKIIBUIBIKTAPhIHA KapaMacTaH, MUPOOOITTap MIEKTEeYJIepre albll KeJIeTiH,
an Keuoip xarjainapaa onapibl KOJJaHyFa MYMKIHAIK OepMEMTIH €Ki Heri3ri KeMmIIiuTIKTepre
ue.
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Omnapapry  OipiHIIICI, KOHCTPYKIMSHBIH KaKbIH OpHAJTACKaH 3JIEMEHTTEPIHE 3aKbIM
KENTIPETiH JKapKbIHIIAKTAPABIH Maiaa 001ybl 00BN Ta0buiaabl. EXIHINICI — KYPBUIFBLIAPIBIH
JKYMBICBIHA, COHJIali-aK, THAPO- J)KOHE ITHEBMOABTOMATHKA JJIEMEHTTEPIHE Kepl 9CcepiH TUTI3eTiH
COKKBI JXyKTeMeJepiHiH 6aliaa 00ysl xKaTalbl.

OemniHy Oeti

__}L—[/J

Cyper 9. — IIupoboar

Erep OipiHmn KeMIIUTIK JKapKbIHIIAKTApAbl YCTall ajaThlH apHalbl KOPFAYIIBIHBI
EHII3yMEH OHal IIeIIJice, OHAA CeKIHINI KEMIIUIKTI INeIIy KHbIHFA Tyceai. by yikeH
xkykTemenepai kKabpuinadtein (1000 xH »xoHe omaH na kem) mupoOONTTApAbl KOJNTaHOAYABIH
Heri3ri cedenTepiHin Oipi 60IBIT TaObBUTAIBI.

KopbITbIHABI

KopbeIThIHIBITIAH — Kelle, Taifaibl JKYKTEMEHI 3bIMBIPAH TACHIFBIIITAH OONymiH
KOJIJIaHBICTaFbl KYHeJepiHe Taljgay acay HOTIIKECIHIE >KYK KOTEeprill KOHCTPYKIHS MEH
naiganel KYKTEME apachlHlla OPHATBUIFAH JKOHE JKYK KOTEpTilll KOHCTPYKIHSIA JUCKPETTI
OpHAacCKaH MEXaHWKAaIBIK KYJIBIITap/Ibl, KO COyNeNl KYJIIbI3IIACk 0ap KYJIBITapAbl OeKiTy
KYPBUIFBICBIH KaMTHTBIH, aXBIPATBUIATBHIH YCTAall Kally KYPBUIFBICHI Oap Malgaibl KYKTEMEHI
0oy KyiieciH YChIHyFa OONATBIHIBIFBIH aTal ©TKEH JKOH. opOip coyleci KepiireH apKaHMeH
TUICTI KYJIBITITIEH OalaHBICKAH KOHE MHUPOCPEJCTBIICH alHAyJAaH YCTalaThiH, Oyl perTe
KyHene aTtanFaH KYIBIITAp Maiganbl >KYKTEMEHIH TYHICY >Ka3bIKTBIFBIHAA JKOHE KOTEprill
KOHCTPYKIUSIa OPHATHUIATHIHIBIFBIMEH €pEKIICIICHETIH, Malaalbl JKYKTEMEHI KOTepTill
KOHCTPYKIUsiAaH Oeny uTeprimrepi Oomaapl, KOm Coyieli XYIAbI3IIAHE OPHATY >Ka3bIKTHIFbI
KYJIBINITApIbI OPHATY JKa3bIKTHIFBIHAH TOMEH, opOip KYJIBIIT apachlHJa OpHAJIacKaH. JKOHE KOl
COyJeNi KYIABI3IIAHBIH THICTI COYJeci eKi HBIKKA OPHATHLIA B
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FTAXP 78.25.11
T.Y. ACJJAMFOXKAEB?, X. MOJIZAMYPAT?, A.B. 1OJIS3

'Hazapbaes Ynusepcumemi, Hyp-Cynman x., Kazaxcman Pecny6nuxaco
2]1.H. N'ymunes amoinoager Eypasus ynmmulk yHueepcumeni,
Hyp-Cynman x., Kazaxcman Pecnyonauxacol
3Kasaxcman Pecny6nuxacwinviy Tyneviw Ipesudenmi-Enbacol amvindagol
¥immuix kopeanvic ynusepcumemi, Hyp-Cyaman ., Kazaxcman Pecnyonuxacei

SUSITKEPJIIK BACKAPY )KYHECI BAP IIBIHKBIP TABAH/IbI
AKYPETIH KOII®YHKIUAJIBI ABTOHOM/IbI ¥IIKbIIICBI3 KEPYCTI
AIIITAPATBIH MOJEJIBAEY

Tyiingeme. Makanana IIBIHKBIP TaOaHABI KYPETiH KOI(YHKIIMOHAIIbI aBTOHOM/IBI
yuksiics3 xkepycti anmapatsl (LIITXKKAYIKA) xapacTeippiiafsl. 3aMaHayd Tajantapra cai
TEXHHUKAJIBIK CUTIATTAMAChl MCH 3UATKEPIIIK 0ackapy »Kyiheci )KoHe dHEPrUsSHbI KAMTAMAaChI3 €Ty
kyieci Oepinren. Mynma IHTXXKAYIXKA oziprneyae OenriieHreH CTaHIapTTapra CoMKec
)acakTauysl MeH 3eptrey omictepi adTeiFaH. [IITXKKAYIXA TeXHUKAIBIK acleKkTiiepi MeH
KOJIIaHyIaFbl ©3CKTLIIT Ka3blLIFaH.

Foumeimu  makama  «llIbIHKBIp  TaOaHIBI  KYPICTI  KOM(DYHKIMOHAIIBI aBTOHOMJIBI
YIIKBIIICHI3 kepycTi ammapatein o3ipiey» JKTH Ne AP130007/0222 2022-2024 xbiigapra
apHaJFaH jkKac FaJbIMIApIbl TPAHTTHIK KA KBUIAHIBIPYIBIH FBHUIBIMU >KOOACBIH OpBIHIAY
mieHOepinge kapusimanabl  (3eprreyni  Kaszakcran PecnyOnmukackl  bimiM  JkoHE  FBUIBIM
MHHHUCTPIITIHIH FBUIBIM KOMUTET] Kap>KbUIAHABIPAIbI ).

Tyiiin ce3aep: MOOWIBAI HBICAH, 3MATKEPIIK Oackapy jkykeci, aBTOHOMJBI arrapar,
IIBIHKBIP Ta0aHABl JKYpy, KEpYCTi ammaparTbl, HaBWUTAaIWs Oackapy JKyHeci, THIMII
aApPXUTEKTypa, TMOPUTI DNEKTP KOHIBIPFBICHI.

AHHoTauusi. B cratbe paccMaTpuBaeTcss MHOTO(GYHKLIMOHAJIBHBI aBTOHOMHBIN
OecnuIOTHBIN Ha3zeMHbIM anmapat Ha ryceHnyHoMm xoay (MABHAI'X). B coorBercTtBHU C
COBPEMEHHBIMH  TpeOOBAHUSAMHU  JaHbl  TEXHUYECKME  XapaKTepUCTHKH, OIHCaHa
MHTEJJIEKTyaJbHasl CHCTEMa YNpaBJICHUS M cucTeMa 3HeproodecnedeHus. M3mokeHbl MeTobl
uccienoBanuii u pazpabotka MABHAI'X B COOTBETCTBUU C YCTaHOBJICHHBIMHU CTaHJIAPTAMHU.
N3noxxeHpl TEXHUYECKHE aClIeKThl U aKTyaJIbHOCTh puMeHeHnst MABHAT ' X.

Hayunas craTbst omyOJIMKOBaHa B PaMKax BBINOJHEHMsS HAayYHOT'O IMPOEKTa TPAHTOBOIO
(¢uHaHCHpOBaHUSA MOJNOABIX yueHbIX Ha 2022-2024 ronst UPH Ne AP130007/0222 «Pa3paboTka
MHOTO()YHKIIMOHAJILHOTO aBTOHOMHOT'O OECHMJIOTHOTO HA3eMHOI0 amnmapara Ha T'YCEHHUYHOM
xony» (uccnenosanue puHancupyercs Komurerom Hayku MuHHcTepcTBa 00pa3oBaHus U HAyKU
Pecny6nuku Kazaxcran).

KuroueBblie cjioBa: aBTOHOMHOE YIPaBIICHHE, MOOWIbHBIA OOBEKT, MHTEIJICKTyaIbHAas
CHUCTEMAa YIPABJIECHUS, aBTOHOMHBIN amnmnapar, I'yCEHUYHBIM XOJ, HAa3eMHBINM ammapar, cuctema
yIpaBieHUs HaBUrauuen, 3ppexTuBHasS apXUTEKTypa, THOpUAHAS SJEKTPOYCTaHOBKA.

Annotation. The article deals with a multifunctional autonomous unmanned ground
vehicle on caterpillar tracks (MAUGVCT). In accordance with modern requirements, technical
characteristics are given, an intelligent control system and a power supply system are described.
The research methods and development of MAUGVCT in accordance with established standards
are outlined. The technical aspects and relevance of the application of MAUGVCT are outlined.
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The scientific article was published as part of the implementation of the scientific project
of grant funding for young scientists for 2022-2024 IRN Ne AP130007/0222 «Development of a
multifunctional autonomous unmanned ground vehicle on a caterpillar track» (the study is
funded by the Science Committee of the Ministry of Education and Science of the Republic of
Kazakhstan).
Key words: autonomous control, mobile object, intelligent control system, autonomous
vehicle, crawler, ground vehicle, navigation control system, efficient architecture, hybrid
electrical installation.

Teopuanvik 3epmmerny aimazol

HIeEkbIp TabaHABI KYPETiH KOM(PYHKIIMOHAIIL aBTOHOMJIBI YIIKBIIICHI3 JKEPYCTI
amnmapaThlH d3ipJjiey YIIIH KONTereH 3epTrey ojicrtepi Kosmanbutaabl. [IIbHXBIp TabaHIBI
ABTOHOMJIBI YIIKBIIICKI3 xkepycTi ammapartapsl (LITXKAYXKA) XXI raceipaa KoJJaHBICTAFbI
eH poboTTasiFaH xyienep Oonbin Tabbiaabl. Onap SpTypiii allMaKTapabl 3epTTEyre KoHE ajam
OayacblHa KayinTi aiMakTapibl 3epTrreyre HerizaeinreH. COHBIMEH KaTap OCKEpH callajarbl
KapyJbl KYIITEpre yJIKeH yleciH Kocaibl. Ke3-kenareH eHepkocinm Ke3lereH OyiBIMBIH kacay
yiriH Oykin anemaik Oap Hyckaiapra 3eprrey »kacanasl. MoceneH IITXKAYXXA-ra anemaik
HIBIHXKBIP TaOaHAbI )KYPETiH Kon(yHKIUOHAIIBI annaparrapra 3epTTey kacay kepek. On yiiH
eH OipiHIII KOJIJIaHy CcaJlachl MEH KOFaMIarbl POJIiH aHbIKTay Kaxer [1-5].

Konoany aaceina Kapaii:

- OcKepHu caina,

- TeTenuie xarnaiiap canacsol;

- F'eutbiMu 3epTTey castacel;

- Kypsbuibic canacel.

Makanaga kapacteipein oThipran IIITXKKAYIKA ockepu camama KoHE TOTEHIIC
JKarmainapaa KojjaHeuiaThiH ammapar Oonanpl. Conpasiktan IIITXKAYXXA kypacteipy
OapbICBHIHIA TIPKEIETIH MAKCATThI )KYKTEPAIH CaIMarblH €CKepPe OTBIPHII kKoOanmakpl. MaceneH
ockepu canaga KoajawbuiaTeiH IIITOXKKAYXKA  kapy-kapakrap, TOTEHIE Karjaiaa
KOJAHBUIATBIH KYTKAPy KYPBUIFBLIAP, FRUIBIMU-3€PTTEY MaKCAThIH/A arlrapaTrypaiap, O0pTTHIK
KOMITBIOTEPJIEp JKOHE almapaTypajapblH OapiblFbIH HUrepyJeri MYMKIHIIUTIKTEPIH ecKkepe
oteipein LIITXKKAY XA xacaitabl.

ITXKAYXXA xonmany MakcaTTapblHa Kapail apHailbl HHXKEHEPIiK-KYPacThIPbLTY
apxutektypacsl 9p Typai Oomanel. Omap HITXKKAYKA TipkeneTiH MakcaTThl )KYKT€p MEH
KOJIJIaHy asiChbIHA Kapai 3epTTelTin KypacThIpblaa sl [2-4].

Hlvinocelp maodanovl  sncypemin  KORPYHKUUOHANIObL AGMOHOMObL  YUIKbIUICHI3
acepycmi annapamuln d3ipieyoe apHaiivl KOJAOAHY aACbl MEeH Mmuimoi yacicin manoayoa
memenoezi adicmep Kammuliaowl:

- LITX)KKAY¥XXA Oap TypiHe aneMlik aknapaTTap Ke3iHe 1oy xkKacay;

- IITXXKAYXA konmany camacel Oombiamma HITXKKAYIKA Gapnsik Typiepine 3epTrey
xKacay;

- IIT)KKAY¥KA tHiMai apXuTeKTypanibIK YITIHIH TYPiH TaHIay;

- IIT)KKAY¥XA npakTukaia Kem KeTICTIKTepre *KeTKeH TYpJIepiH HeTisre any,

- IITXKAYXA o3ipieyae aBTOHOMIBI POOOTOTEXHUKAIBIK (3USATKEPIIK) Oackapy
KYHECIH TaHaay;

- HITXKKAYXA KypacTelpynarbl KOPHYCTHIK-KYPBUIBIMABIK KYPacTbIpy SAICTEpiH
Tanjay;

- IITXKAY¥XA xacanatelH MaTepHaIapbIH KEHIT opi TO3IM/I1 TYPJIEPiH TaHaAY;

- HITX)KKAYXKA o3ipieyne HaKTbl apXUTEKTYpajblK YATICIH MamMaHaapMmeH Oipiece
OTBIPBITT AHBIKTAIT AJTy.

HITKKAYKA Konoanvicmazol myxscolpblmoamanapost maioay
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Kanmer Texankansik cunatrramachkl Herizinge HITXKKAYXKA TyxpIpbiMIaManapbIHbIH
5 myckachl Kapacteipbuisl. [IITXKKAYXKA kypamaac snemeHTTepi, 06iKTepai, Topantap MeH
arperartapibl TaHjaay OOHWBIHIIA YCBHIHBICTAp o3IpJiey YIIIH JKOFapblIarbl  3epTTey
TYKBIPBIMJIAPMEH COMKecTeHipe OThIphin icke ackipansl. LITXKKAYIXKA xykremenepre
Oepinren >xyk keteprim rmiardopmanap. HITXKAY¥XA TtyxbeipeiMaamManapiblH 5 HYCKAchl
apraiiel  SolidWorks OarnmapnamaceiHIa JKacayabl JKOHE TEXHUKAIBIK TapaMeTpliiepiHe
OaiiaHbICTHI ecenrreni [3-7].

1-mi aycka. IHTXKKAY¥KA mmatdopmackHEIH 2-mmi Hycka. [ITXKKAYXA rtapary TyHiHiHIH
SJIEMEHTTEPI Typabl TYCIHIK TYp1 Typajbl TYCiHIK

3-mi mycka. [ITXKKAYXA xaysHTEpITiK 4-mi aycka. MABH »aybrHrepimik
arperaThIHBIH TYKBIPBIMIAMACHI 1aT(OPMACHIHBIH TYHiHI TYpajbl TYCIHIK

5-mmi mycka. [IITXKKAY)XXA MaHUIYIIATOPIBIK arperaTblHBIH TYKBIPBIMIaMachl

1-cyper. — HIT)KKAY/KA sjieMeHTTEp MeH MapaMeTPJIiK epeKIIeTiKTepine jkoHe
apXUTEKTypachlHA 0alJIaHBICTHI 5 HYCKa aabIHABL. OJ1 HYCKAJap aknapaTTap Ke3iHeH aJbIHbIN apHalbI
SolidWorks 6araapiiamachinga eHae I

l-cyperre IITKKAY¥XA OGemnikrepiHiH, TOpaNTapblHbIH JKOHE arperaTTapblHbIH
KypamJiac 3JIEMEHTTEpiH TalJay[blH OipHelle Mbicanaapsl Oepinred. MHxkeHepik KypacTeIpy
yiaricine kapail apnaitbl SolidWorks OarmapiamackiMeH MaTeMaTHUKAJIBIK €CENTep TOMEHJe 2-
cyperte ansiarad. HITXKKAYXKA a3iprney sx00achiH icke acklpy O0apbIChbIH/Ia TONTACKaH apHANBI
MaMaHJApABIH 3EepTTCY HOTHXKECIHIH apKachlHAa WHTETpalusyiayFa KaxeTTi Kypamjac
JJIEMEHTTEP/IiH, OONIKTep/iH, TOopamTap MEH arperaTTapAblH Ti30eci OOWBIHINA YCHIHBIMIAP
azipneneni. Kypamaac snemeHTTep i, O0MIKTEpAiH, TOpANTap MEH arperarTap/IblH TEXHUKAIBIK
cunarTaMmanapblH Marematukanblk ecentey apkpuibl LIITXKKAYIKA o3ipney OapbichiHIa
Ke3/ICCETiH KaTeTIKTep/IiH KO3iH Kosibl [4-9].

HITKKAYKA makmukanvlK-mexHuKaablk CURAMMAMAIAPbL

Maxkanana xapacteipbuibil oTbipFan IITKKAYXKA canmarel 150 kr xoHe XKYKTep.l
TipkereHHeH KeHiHri canmMarbl 250 kr gem OepinreH. IHITXKKAY)KA Herisiri TeXHHUKaJbIK-
CHUTIaTTaMaJIBIK TaIChIpMachiHa OaiiaHbICTHI JKep ycTi poOOTTaHABIPBIIFaH OacKapy kyiieci 6ap
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Oapnay-cokkbl kemeHi 0oy kepek. Ce6e6i, IITKKAYIKA OopTThIK >XaOabIFbI TiKeNIen
pamuoOeiiHe TIIEriHEH THIC JKOHE OJKOFAITKAH karmaiga JKepmeri Oackapy MyJIbTiMEH
OaitmaHpICTBI MiHAETTEpAl OpbIHAAynbl KamTamachid eryi Tuic. IITXKAYXKA aBTomartsl
Oackapy JKyHeciMeH »KoOas1aHaIbl, OHBIH apHaMbI HaBHMTallUSIIBIK Kyieci
(GPS/TJIOHACC/Beidou) rubpuari HaBuranusuiblk >kyieci kommaneutanbl. [TTOXKKAYXKA
OpHaJAacKaH JKepiH Te3 aHBIKTAy YIIiH KoHEe 0acKa Ja HbICaHJAapMeH OalilaHbICKa TYCY YIIH KOJI
JKETIMJII HaBUTAIUSUTBIK XKYHECIH Nai1aJanyra )KoHe CalIbICThIPyFa KaKeT.

KOpFaIFaH OaitnaHbIC apHack!

ChbIPTKbI MYFBLT HBICAHA KOPCETY AeHreii

«  Mersssssasssssssssssnnanen
.
~ - MOHMTOPHHT, ayMaKTsl Oapnay, Oainamsic T
E PETPAHCIAMATAY KIHE WEKTPOMArHHTTI
. CKaHepJiey;
4 = 2 .
ftnams o - TONOrPaQisULIK AepeKTep/l aBBTOMATTH
: ?ﬁr : :\m 3 SUCAT AR 'Jenrmpxe?; oébek';;p i ?:;rxepmx KOpFay.
. c s
¢ | Mammerrep Men Ginim Gasacer - Qm % j¢—{ Oaranay “ e e AOpE
e | S R (irreper, comumpt - JEHU XYKTep/IL 191 - JIpMEKTEpl Hemece
- i . T 4 - L
¢ | - capriet narnmcrepain Typi g:;:}’::z-\m' apHailhl Kypanuapasl GepumreH HyKTere XeTKisy,
s | - xyitenin cesivranmpirs: s T - HapBUFBILI KYPBUUFBUIAPIL TEKCEPY XIHE
+ | - xapanaitsnv onepantanap T KaIBIKTHIKTaH 3aNa/Chi3IaHABIPY,
E - bacxapy anropumvaept (Kyser, YinKeL, 4 cencopaap aem - aYaHBIH PaTHALMABIK JKOHE XHMHATLIK
« | sapagray xameT1.0.) Tipotieccopmat ;i MOHMTOPHET,
H - K3Ha 6HIM epexenepr -Ap (.?p CAmuPrIN 6. -,
: — | Oacxapy Gnors: |4~ xepcemamTepmH - AepeKTep MeH OaraapnaManapasl Ko
E SHATKEPMK TYCIHmMPY PEAHMIH ICKE KOCY )
. HeTsiNge PeaKiiAHbI -KOCRIMIIA OaFJapnamManapisl iICKe Kocy
. l KATBITTacTEIpY
.
- Bacxapy
V¥ cescsssssasassessssnssssiccesd | mecmoms i R
KATBITTacTRIPY o
- AeHreiil

[una axnapar garaTept Arxapyum: c Opsiaaay aenreiti

(paspanray, nardmeTii ICTeH I KyphUNBIIAP B! :::i!:rle At‘mpar

Uy, YH-Xan Gacxapy xyiieci P

TOMOMOrMACHIHBIN ICTEH

uBEys! Xae 1.6.) ¢

t | ATKapyums! KypeUwsIap

l

seprrey obwexmci

2-cyper. — IIbIHKBIP TaGAHIBLI ABTOHOM/IbI YIIKBINICHI3 5kepycTi annaparTapbinbin (IITKKAYKA)
(GyHKIHOHAIABI AMATPaAMMACHI

IOTXKAYXKA-na apHaiibl CIyTHUKTIK HAaBUTALUSUIBIK JKyienepal KaObUIIarbImibl O0ap
paguomoaeMMen skababikranansl. [IITXKAYIKA TereHie skarmaiiapia skoHE KYMBIC jkacay
Ke3iH/e 1IKI JKOHE CBIPTKBI KYPBUIFBLUIAPbIHA YHEMI ©3[ITiHEH IMAarHOCTHKA jKacam OTBIPYbI
KaXKeT, CoJI ce0enTi e3-031He AUMarHocTuka xacay xyieci 6onansl. LITXKKAY KA xymbic xxacay
OapbicbiHAa OaiilaHbBIC >KOFAllFAaH Ke3/le aBTOMATTHI TYpAe ©3iH-e31 Oackapy (poOoTTanraH)
HeMece alJIbIH aja >KocmapijiaraH OapaapiaMa j>KyHeci apKbUIbl 1ICKe achlpblIybl Tuic. XKepycrti
Oackapy crannusceiaaa apraiisl HITXKKAYKA napamerpnepin Tipken KoHE Ka3blll OTHIPAThIH
O6opTThIK eHuey xkyiHeci Oap. Kambikrbikran HITKKAYIXA OackapynblH nudpiaslk apHAchl
(TemeMeTrpusi) OOWBIHINIA IC-KMMBLI pPaJMyChl OOreyuIaik jkaFgail OoiMaraH Ke3[e >Ka3bIK
Kepiepae Keminae 5 kM apakambIKThIKTa icke acysl Tuic. IHIITXKKAYIKA xymbic sxacayaarsl
KO3FaJIBIC KBUIIAMIBIFBI, 15 kM/car neiin Kamramach3 eTinyi KaxkeT. HIITXKKAYXKA >xymbic
JKacay Y3aKThIFbl 8 caraTTaH KeM OoJMaybl KepeK, KO3FalITKBIII Typl — 3JIEKTP Kypajaapsl
OONFaHIBIKTaH, apHAaWbl JJIEKTP DHEPrHsCHIH KaMTaMmachl3 €Ty KYWeCiH iCKe achIpaThiH
AKKyMYJIATOp MEH KYH (OTOmaHenb KYPBUIFBUIAPBIMEH >KAOABIKTATAABl. AKKYMYJISTOPIIBIK
OarapesmapabiH (AKDB) coritbiMabuibirsl keminge 300 MA4, kepHeyi keminae 68 B 6oy Kaxer.
CoHbplMEH KaTap poOOTTapra apHajfaH TUOPUATI 3JIEKTP KOHIBIPFBICEI MEH TOMEH KyaTTbl
Oens3un reHepatopsl 601y Kepek. by HITXXKAYIKA-na »yMbIC Kacay Y3aKTHIFBIH apTThIPaIIbI
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JKOHE asK acThl JKaFjaiiapja KOJJaHyFa YIKeH MyMKiHAIK Oepemi. JXKymbic xarmaiibiHa
HITXXKAY)KA naiisingay yakeitel 10 MuHyTTaH acmais [5-11].

IITXKKAYXXA KOHCTpYKUMSICBIHIA JKCHUT CaJIMaKThl, OTE€ TO3IMIl MaTepuaiaap
KOJIJIAaHBUTYBl KEepeK. OUTKEHI 1IIKi 3JEKTPOHUKAHBI KOHE OOPTTHIK OacKapy >KYHECiH ChIPTKBI
JKAFBIMCBI3 dcepiiep/ieH KOpFay/bl, COHbIMEH KaTap KaTThl COKKbUIApAaH OY3bUIMAWTBHIH KEHLI
OcpiKk MarepuagaH >acakTalybl KepeK. MaKCaTThIK JKYKTEME — Te3 alIbIHAThIH, OipiH-Oipi
alMacThlpa anatbiH (6pT TUAPAHTHI, KAIIbIKTaH OacKapbUIATBIH KAYBIHTEPJIK MOJIYJb MKOHE
kKapy-kapak T1.0.). IHTKKAYXXA KOHCTpYKIMSICHI MAaKCATTBHIK JKYKTEMEHIH aybICTIaJIbl
OJIOKTapBbIH OPHATY/IBIH THIM/II )KOHE Te3 OJIOKTapBhIH OPHATY KO3/ EH.

Kecre 1. IIT)KKAYKA TeXHHKAJBIK TAJIANTAPHI (epiirexn

MaccachI->KaJIbl eJIemMaepi- 1700x1495x615

KypacTsipy koMmonenTTepi- | 6akpuiay miaTdopmacsl,
ANEKTP KOZFAITKBIIIbI,
KaiiTa 3apsATaiaThiH Oarapesuiap,
OailTaHpIC apHACBIHBIH OOPTTHIK OOJIITT,
aybICBIMJIBIK TEXHOJIOTULIBIK ka0abIK (I11)

Marepuan Crans C13, C130, C140X%,.

XKaybrarepinik macca 250 xr

JleHe y3bIHIbIFbI 1700 mm

Eni 1495 mm

Buikriri 615 mm

Knupenc 200 mm

Kypsimr typi Cranp C13

Bbackapy xyiieci XKep ycti poboTTaHABIpEUTFaH OacKapy xyieci

KabnpIkTay KOpIychl Kommo3utTik mMaTepuan

IITXXKAY)XXA TakTHKa-TCXHMKAJIBIK CHIIATTaMalapbl MeH l-KecTeleri TeXHHKAJBIK
TanantapbiH eckepe oToIpbill SolidWorks 6armapiama optaceinga HITXKKAYKA 3 moxeni MeH
INTXKAYXXA mozxenin TaHaayaa OejlceH]ll KOH(Urypamuschl MEH KeJeMJIK KacHueTTepiHe
OaitmanpicThl MaciiTaObiH SolidWorks 6armapiama oprackiHaa 3epTTEHMI3.

[OTXKKAYXA [7] oHeprus TYTBIHYBIH MaTeMaTHKAIBIK QopMynaiap Heri3iHae
MOJIEIb/ICY JHEPTUSHBI YHEMJEY CTpaTerHsulapblH alifa >KbUDKBITY OOMBIHIIA HYCKAYJIBIKTHI
KaMTaMachl3 €TETIH JKYMBIC KYHJIEpIHIH 3HEpPrus TYTbIHYFa OCEpiH 3epTTey YUIIH HEFYPJIbIM
reUTbIMU O0nybl MyMKiH [8]. bipinmigen, [ITXKKAYXXA KbUDKBITY YIIIH KaKETTI SHEPTHSIHBI
oHe 9pOip O6IKTIH MEHIIIKTI HEpPIusl IIBIFbIHBIH aHBIK TYCIHE anajibl; COHABIKTaH OpTYpJl
JKarjainapra OalaHbICTBl SHEPTUSHBI TYTHIHYABI a3aliTyFa 0oNajsl koHE Oap KyaT KOJJayblH
Oaranayra Oonanpl. JlereHMEH, COHFBI KapHsUIaHbIMAp/Aa 3HEPTUSHbl TYTHIHYIbI €CENTeYAiH
MyJzeM Oacka onictepi KaObuinaHabl. Kenreren aBTopiap TpaeKTOPHUSHBI jKOcmapiay, 6ackapy
HEeMece MEXaHHUKAaJIBIK IN3aiiHIaFbl ©3repicTep apKbLUIbl OyFaH KOJI )KETKi3yre ThIpbICThI [9-11].
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Jarunkrep Jarunkrep
AKyiieci Kyieci
Backapy
JHeprus CHIHATEI .
03FAJIBIC
Kyar kesi N Kozrasic K Atk
' | g Kyiieci Haramx Kyiteci
: IepeKTepl
__2 Backapy
Bbackapy Backapy CHIHATBI
Kyheci Kyiteci
KBLTmamMasIx,

CHTHATIBL

a) 6)

3-cyper. — Kendynkmnonanaasl Ko3raamaibl LHIITKKAYKA 610k-cxeMa kyiieci
(a) 1eKTp 3HeprusicbiH Oepy; (0) curnajagapabl 6epy

DNeKTp KyaThlH OJIIey KYpalgapbl YOI OOIKTIH 3JIEKTP KyaThIHBIH TBHIFBI3IBIFBIH JIOJ
eymeii, cogan kein optypai xkarmainapaa LHITXKKAYKA Kyar TYThIHYBIH KOPBITBIH/IBLIAY
YIIiH TOJBIK MaTeMAaTHKAIBIK (GopMysaHbl Oepelii. byJl MOJeNb MIBIHKEBIP asKTaphl JOHFAIaKTap
KypambiMeH KozraiiManbl [ITXKKAY¥XKA KonmaaHbUIbIN, SKCIEPUMEHTAAbl TYPAE ChIHAJIFaH.
Mynnaii IITXKKAYXKA Oip xakka Kapail KbIDKH ajiajibl, OPHBIHIA OypbLIaabl KOHE KYpACIi
TpaekTopusiapasl  ycta amaabl. byn IITXKKAY¥)XA cratukaliblK >KOHE JUHAMHUKAJIBIK
KeJleprijiep MeH Tap >Koyigap Oap opTaiapaa TancelpMaapAbl OHall opbiHIal amansl. CeHcop
JKyiieci MeH Oackapy KYHMECIHIH 3JIGKTp KyaThl BaTTBIK JCHrehae Oobl jKOHE JKyHenepiH
JIEKTP KyaTbIH IO OJIIIEY YIIIH MYCCOHIBIK KyaT MOHHUTOPBI TaijanaHbuiabl. Kosrambic
JKYHECIHIH 3JIeKTp KyaTbl BaTT AcHreuinge Oomnapl. Kosranbic kyieciH emmey ymria Rigol
OarnapiaMallaHaThiH TYpakThl TOK KyaT ke31 maipananeuiabl. [IITXKAYXKA-asiH sHEprus
TYTBHIHYBIH a3aliTy MakcaThlHIa KONTereH japusjaHFaH Makalamdap OChl MakcaTKa >KeTYIIH
taiMal  omictepin cumarraiael. Ockepu ITXKKAYIKA skanmbl KyaTblH eJIIe€y apKbUIbI
sHepreTukanblK Moaenpaey omicin Crout I yewaaer [6,11]. by omic IITXKAYXA imriageri
TUICTI TapaMeTpiep]l TIKeJIeH emey MaceneciH Xosiabl. byna omiCTIH HErisri Ma3MyHbI
OIpIKTIPUITEH MOMEHTTI MOJeNbAey OOdbIl TaObUIagbl, and MmapameTpai Oaraiay MOMEHTI
MOJIEJIbJICY YIEPICIHIH €H MaHbI3IbI KaJaMaapbIiHbIH Oipi Oosbin Tabbutaas! [10].

Kenteren 3eprrey KYMBICTaphl TPAa€KTOPHUSIHBI OHTAMIAHABIPY apKbUIBI SHEPTHUSHBI
YHEMJIEY MakcaThlHJa KeTuiaipiieni. Ty3y ChI3BIKTarbl TOJTOHOMIBIK €MEC >KOHE TOJTOHOM/IBIK
KO3FAJIBICTAPJIbIH MHUHUMAJIBI SHEPTETHUKAIBIK TPACKTOPUSCHIH KYPY aBTOHOMJBI >KOCTapiay
apKplIbl icke acanapl. OuapablH AHEpPrusl MIBIFBIHBL (QYHKIMSCHI OOPTTHIK OaTapessapiaH
aNBIHATBIH KOCBIMIIIA SHEPTHs OOJBIN TaObLIAAbl KOHE KO3FANTKBIII apMaTypachblHaH OeIiHeTiH
SHEPTUSIHBI, YHKENIC HOTHXKeciHAe mnaiga OonateiH sSHeprusHel koHe [ITXKKAYIKA
KMHETUKAIBIK SHEPTUACHIH KaMTUIBI [7,9]. MUHUMAaNIbl SHEPTUSHBIH alHANY >XbUIIaMJIbIFbI
TPAeKTOPHUACHIHBIH *aObIK mmenrimMi [TOHTpArMHHIH MUHUMYM HPHUHIMII apKbLIbl TaObUIIbI, al
€H a3 DHEPIUsiHbIH aifHay KbUIIaM/IBIFEIHBIH TPACKTOPUSCH JKaHa 3€PTTEY aJTOPUTMI apKbLIbI
TaOBUIEL.
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UHTENEKTYANZbI
BACKAPY YMECI Kyat 6107161

BaiinaHbic Backapy Kosfanbk

Onepatop . WeTek
I:> uHTepdeiici 6n0rbi )

- Hykteme

bl

—

[aTtuukrep ]

CbIpTKbl 3epTTey opTacbl

4-cyper. — IIT)KKAYXKA 3usaTkepJik 0ackapy xyieci

OnapablH HOTHXKETEPiHiH O1p TY3Y CBI3BIKTHI OpTYPIIl KbUIAAMIBIK TPOGUIbAepl apKbLIbl
OTYyl OPTYPJIi SHEPTHUS MOJIIIIEPiH TYTHIHATHIHBIH KOPCETTI. bipak omapabiH 3epTTeysepi OackiHIa
JKOHE COHBIHJIA TY3y JKOJIJap MEH cranuoHapiblk Kyiuiepmen mekrengi. LHITXKKAYIKA
TPACKTOPHUSUIAP O KUBIHTBHIFBI OOWBIHIIA KONM(MYHKIMOHAIIBI KO3FAIMalbl ©OPTKE KapChl
poOOTTaNFaH MaIllMHAHBIH JHEPTUSHBI TYTHIHYBIH OaranaylblH BIKTUMAIIBIK, IepeKTepre
HET13/eJITeH TOCUIl YChbIHbUIFaH. Onap JKyMbIC jKacay MaplIpyTTapblHAAFbl TYTHIHYJBI TIKEJeH
OIIIIIe Il JKOHE HAKThl MapLIpyTTapJarbl SHEPTHUs TYTHIHYBIH dKCTPANONALNUSAIAY YIIH JKalbIFa
KOJDKETIM/1 CITYTHUKTIK KapTalapAaH ajlblHFaH MYMKIHJIKTEP/1 aliJaiaH/Ibl.

XKep OemepiHiH TEOMETPHSCHIH KOHE TOMBIPAK TYPJIEPIH €CEeNKe alaThlH ©31H-631
OaxplIay TOCUIl €HTri3UIal. 4-CypeTTe aram aiTKaHAa, OyJl KbLIybl MEH SHEPrUsiChbl KOpFajFaH
kendyakiuonanasl [ITXKKAYXA e3niriHeH KypeTiH MallMHAHBIH SHEPTUSHBI TaiiianaHy
YJIriIepiHe acep €TeTiH TOMbIpaK TYpJepl MEH 3epTTey alMaKTapbhIHIaFbl dcep €Tyl dakTopaap
TalJaHbl, COMaH KeHiH penbed TYpiH TaHy KOHE TYTHIHYIBI KapamalblM MOJENbICyTe
Heri3enred 0oykay cxemachl YChIHbUIIBI [6,8,11].

Konmaneicrarer moOmiapai  IITXXKAYIXA kemmriniri  onmepaTopiapblH — KallbIKTaH
OackapyblHa HeTI3JeNreH, Oyl OJapJblH KAIIBIKTBIFBIH | KM-Te JeiiH KBICKapTaJbl >KOHE
OJIap IbIH >KaCHIPBIH/IBIFBIH KAMTaMachI3 eTHei 1, OlapAaH YChIHBUIFaH 3UATKEPIiK poOoT Kyiiect
TETiH, OUTKEH1 OJ JKaCaHJIbl MHTEJJIEKT apKbUIbl OacKapbLIaabl. BOPTTHIK KOMIBIOTEPIIIK KeJl
JKOHE OFaH POOOTTHI iCKE KOCY YIIIH HETI3ri MIHAETTep KOWbLIaAbl. ABTOHOMJBI YIIKBIIICHI3
IITXXKAYXA poOOTTHIK KYHECIHIH aBTOHOMIIBI >KYMBICBIHBIH HYCKaJapblH 931pJiey >KOHE
KOH(QUTYpalusiiay caTbIChIHAA TO3UIMUIAY HABUTALUA OICTEPIMEH JKOHE TEXHUKAIBIK
KYpaJIIapbIMEH THIFBI3 OAaMJIAaHBICTBI: MBICAJIBI, ONEPATOP HWHTEPAKTHUBTI PEKUMJIC MaKCATTHI
Oenrineyni *Kyprizeai, OeJICEHIUTIK PEKUMIH KOHE PAIro PEKUMIH TaHAAWIBI XKoHE T.0. comaH
KeWiH J>KyHe aBTOMATTBI pEXHMIe aybicaabl. byn perre Oapmay ayKbIMBl TEK 3HUATKEPIIK
JKYHECIHIH SHEPTUSHBI KAMTaMachI3 €Ty JKyieci apbuibl icke acass [10-11].

[OTXKKAYXA  opHamactelpy JKOHE  HaBHTaUMsUIay  YIOIH  O[ETTE  opTypii
KOMOMHAIMsJIApIa Kejecl akmapar Ke3lepi KOJNJaHbUIaAbl: OelHexyhenep; 3XOJIOKaIUsI
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CEHCOPJIaphl; pajap CEHCOpJapbl; OPTYpJIl THMTETI KOMIIacTap; akcelnepoMeTpiiep; kahaHbIK

nosunusuiay xyieci (GPS). HerypiibIM Kypaenm No3HIMsIIay KOHE HABUTAIUS OIIUSIIAPhI YIIIH

KOCBIMIIIA aKmapar Ke3JepIHeH JAEPEKTEPIl OKY KaxkKeT (JIeKTpOHIbIK Kommac, GPS, OyphIIThIK

OakpLIay Kyieci-OarbITTay, poOOTTHIK OeiiHe sxyiieci xkone T.0.). IIITXKKAYXA minaerti Typae

FaJIaMJIbIK JKOHE WHEPIUSIIBIK TMTO3UIINSIIAY MEH HaBUTAIIMS KYHeJIepiMEH a0 bIKTaIa Ibl.
Kopvimuinowt

Makananbl KopbITa Kene 3amaHayn OarbiTra o3ipieHeTiH ILIITXKXKKAYIKA TexHMKAIBIK
cunaramackl aHbIKTaabl. ConbiMeH Katap ITXKKAY¥XKA xamnel canmmarel 150 kr ngen
KapacTBIPBUIIBI, MAKCATTHIK JKyKTepai Tipkerenae 250 kr nen kapacteipbuiabl. [ITXKKAYIKA
HETi3r1 TeXHUKAJIBIK-CUIIaTaMaJIbIK TaIllChIpMachlHa OaMJIAHBICTBI JKEPYCTI 3UATKEPIIiK OackKapy
Kyiecl Makamanma cyibamap xkoHe cyperrep apkpuibl TyciHmipinmi. ITXKXKKAYXA OGapnay-
COKKBI KelleHl Ooyaibl, OJ aKmapaTTapabl OHJICHII JXOHE ©31H-031 JMarHOCTHKA >KaCaWThIH
Oonampl. CoHBIMEH KaTap TOJBIKTal ©31H aBTOHOMBI YIIKBIIICHI3 OacKapaThlH OOJaibl.
IITXXKAYXXA OGopTThIK XaOIbIFbIH OacKapy 3UATKEpIiK Kyihere Herizaenni. Pagnobaiinansic
apKBUIBI aKMmapaTThl Oepy koHe KaOwuimay OepinreH. KochiMiia MHTEpHET OailllaHBIC apKbLIBI
OcitHe >koHE IBIOBICTHIK CUTHaimapAbsl KamTamachki3 etemi. KambikteikTan [ITXKAYIKA
OackapyabiH HHQPJIBIK apHAchl (TeleMeTpus) OOMBIHIIA 5 KM apaKallbIKThIKTa 1ICKE acybl THIC
(erep apna OoiibiHIIa XepOeTinae Oereynep Oonmaca). IIITXXKAYXKA OGackapy mymiabTi KoHE
VIIKBIIICHI3 OacKapaThlH THOpHATIK Oalmanbic KamTamack3 erieni. IIITXKKAYXKA aBroMarThl
Oackapy kydeci apnaiibl HaBurauusielk okyieci (GPS/TJIOHACC/ Beidou) rubpunri
HaBHraumsUiblK  okydeci  koimaneuianel. [HTXXKAYIXKA kymbic  skacaymarbl  KO3FalIbIC
KbUIIAaMIBIFBI, 15 km/car neiiin kamtamach3 etinesi. IITXXKKAY KA xymbic jxacay y3aKThIFbI 8
cararTaH KeM OoJMaiipl. OUTKEHI KO3FANTKBIII TYpi — JJIEKTP Kypalgapbl OOJIFaHIBIKTaH,
apHaibl AJIEKTP DHEPrUSACHIH KaMTaMachl3 €Ty JKyheci YHBIMIACTBIPBbUIFaH. ICKe achIpaThiH
AKKyMYJIATOP, KYH ()OTOMAHENb KYPBUIFbUIAPEI MEH THOPUITI ICKTP KOHJIBIPFBICH )KOHE TOMEH
KyaTThl OCH3MH T'e€HepaTopbl Ooaabl. Makaiiaja SHEprUssHbl KAMTaMachl3 €Ty JKYHEeCiHIH Heri3ri
apTeIKIBUIBIKTapel Oepinred. [HTXKKAYXXA-na x&yMbIC jkacay Y3aKTBIFBIH apTTBIPAJIBI JKOHE
asiK acThl XKardaiaapa Koiganyra MyMKiaaik 6epemi [1-11].

[bmoxbIp TabaHABl KYPETIH KOM(PYHKIIMOHAIABI ABTOHOMbl YIIKBILIICHI3 >KEPYCTI
anmapatrtapbiHblH  (LHTXXKAYXKA) xymMmbic skacaynarbl (DyHKIHMOHAJIIBI JUarpamMmachl MeH
3UATKEPIIK ~ Oackapy JKYMeNnepiHiH KYpbUIBIMABIK CYJI0Aachl oHE KeN(yHKIIMOHAI b
kozranmansl IHTXKKAYKA curnangap/s! enaeyaeri OJ10KThIK-cysi0a xKyheci )KacaabIHIbl.
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NNEJAT'OI'HKAJIBIK 3EPTTEYJIEP: TOXKXIPUBE KOHE TEXHOJIOI'USA —
HEJAT'OI'MYECKHUE UCCIIEAJOBAHMUSA: OIIBIT U TEXHOJIOI'UA
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L Boenno-unacenepuviii uncmumym paouosnekmporuxu u céssu,
2. Anmamul, Pecnybnuxa Kaszaxcman

BOEHHAS HIKOJIA KA3AXCTAHA:
IHHEPCIIEKTHUBBI PABBUTUA OBPA3OBAHUSA U HAYKHU

AnHoTauus. [lpaBunpHO oOlleHHMBas 3HAYEHHE 3HAHUNA KaK CTPATErMYecKoro Qaxropa
pa3BUTH U (pyHIaMEHTa HALlMOHAIBHON 0E€30MAaCHOCTH, MEPEIOBBIE CTPAHBl MUPA MOCTOSIHHO U
IUTAHOMEPHO HapallMBalOT YPOBEHb M KaueCTBO OOPa30BaHMS M JIENAIOT BCE BO3MOXKHOE JIS
BOCIIPOM3BOJCTBA M HAKOIUIEHUS O00pa30oBaTelbHBIX PECYpCOB. A  CHUXKEHHE YPOBHS
00pa30BaHHOCTHU HAIIMH PACCMATPUBACTCS UMH KaK ()aKTOp HAllMOHAILHOTO HECYACThS.

Boennoe xe oOpa3zoBaHue, SIBISIONIEECS COCTAaBHOM YaCThIO CHUCTEMBI OOpa30BaHUS
CTpaHbl, pemlas 3aJady I[OATOTOBKM BOEHHBIX KaJpOB, HEMOCPEACTBEHHO pealu3yeT
BBITIOJIHEHUE TPSIMBIX 3alIUTHBIX (QyHKIUE cTpaHbl. llepemeHsl, mpousomieAmme 3a Trojabl
HE3aBHCHUMOCTH, CBHJIETEIBCTBYIOT O TOM, YTO CTpaHa OT HA4yalbHOTO 3Tama CBOEH HCTOPUU
NepexoauT K (a3ze JUHAMUYECKOTO Pa3BUTHA. YK€ BHIHO, YTO CUCTEMa BOCHHOTO 00pa30BaHUs
JOJI’KHA COMTH C SKCTEHCHUBHOTO MYTH MOJATOTOBKM BOSHHBIX KaJpOB U CTaTh Ha WHTECHCHUBHBIN
yTh. A 3TO 3HAYUT, YTO JTOMUHHUPYIOIIEH JOJKHA CTaTh METOI0JIOTUYECKas, a HE KOJUPYIOoLIas,
Kak ceiiyac, neparoruka. OCHOBHbBIE YCHIIMS JOJDKHBI ObITh HAlpaBlICEHbI Ha PELICHHE 3a/lauyd
«HAY4YUTb YUUTHCS CaMOCTOSITENbHO», MOCKOJIbKY 3a NEPUOJ CIIy>KObl BOEHHOMY CIIELUATUCTY
y)Ke ceddac MPUXOAMTCA IepeyuuBaThcsl HE OAMH pa3. [lo 3TuM mpuUHIUIAM TOCTPOEHA U
KpeAUTHas cucTeMa 00ydeHHUsI.

YToyHEeHHEe BOEHHOW JOKTPHHBI, KOHIENIUU HAallMOHAJIbHONH 0€30MacHOCTH U BOEHHOTO
CTPOUTENIbCTBA, Pa3paboTKa U YTBEPKICHHE KaJpOBOr0 rOCyJapCTBEHHOTO 3aKa3a Ha BOEHHBIX
CHELHATNCTOB, MPOJOKEHHE pedopM BOEHHOIO 00pa30BaHUS — KaK KOMIIOHEHTHI BOEHHOTO
CTPOUTENIbCTBA TOJKHO B KOHEUHOM UTOI'€ peniaTh 3ajaun odecredeHnsi 06e301MacHOCTH CTPaHBbl.
Tonpko Ha STUX OCHOBOMOJATAMOIIMX M 0a30BBIX MPUHIMIAX MOTYT OBITh BBIPAOOTaHBI
KPUTEPUH, ONpEIeAiolre TpeOOBaHNs K BOEHHOMY 00pa30BaHUIO0 U BOCHHOMY CIIELIUAJIHCTY.
OTU KPUTEPUU B KOHEYHOM HMTOTE OMPEAEINSAIOT KayecTBO 00pa30BaHUSA U MPOQecCHOHANbHbBIE
JlaHHBIE OYAyIIUX OPUIIEPOB.

KiroueBble cjioBa: BbiclIee IpodeccuoHaabHOE 00pa3oBaHME, BOCHHOE 0Opa3oBaHUE,
BOCHHasI 1€JarOr1Ka, BOOPY>KEHHbIE CUJIbl, KOMIIETEHIIMH, KYpCaHT.

Tyitingeme. BiTiMHIH MaHBI3ABUIBIFBIH TaMYABIH CTPATETHSUIBIK (PAKTOPHI KOHE YIITTHIK
KAyINCI3IKTIH HETi31 peTiHae AYphIC Oarajgail OTBIPBIN, QJIEMHIH aJIBIHFBI KaTapJbl eiuepi
YHEMI OoHE >KOCMapibl TypJe OUTIM JeHrell MEH calachblH apTThIpyla koHe OutiM Oepy
peCypCcTapelH MOJANTy MEH >KMHAKTay YIIiH KOJIJaH KeINTeHHIH OopiH »kacayna. AN YITTBIH
O111M IEHTeHiHIH TOMEHIEYIH 0JIap YITTHIK OaKbITCHI3BIKTHIH (PaKTOPbI pEeTiHAe KapacThIpaibl.

Ennin Gurim Oepy skyieciHiH Kypamaac 0eliri OONbI TaObUIATBIH 9CKepU OiTiM, oCKepH
KaJapiaapapl Jaspiay MIHIETIH I[Ielle OTBIPBIN, eNAiH Tikened Kopray (QyHKUMsIIapbiH
OpBIHJIAY Bl TiKeTeH icke achIpabl. Toyenci3 ik KbUIapbIHIa OPBIH alFaH e3repicTep ejiH o3
TapUXBIHBIH OacTamKbl KE3€HIHEH CEepHiHAl JaMy KE3€HIHE OTIN >KaTKAHJbIFbIH alFaKTauIbl.
Ockepu OutiM Oepy »xyileci ockepw Kaapiaplbl JaspiayiblH SKCTEHCUBTI KOJbIHAH TYCI,
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KApKBIHJIBI KOJIFAa allHalybl THIC €KEH1 Ka3ipAiH e3iHae KepiHinm Typ. byn merenimi3, kasipri
NeJaroruka CUsSKThI KOATAY €MeC, dJIiCHaMalIbIK OachiM 00Jybl Kepek. Herisri kymi-xirep «e3
OCTiHIIIE OKY/IbI YUPETY» MOCEIICCIH MIenTyre OarbITTalybl KEpeK, OUTKEHI1 KbI3MET €Ty Ke3eHIH e
ockepw MamaH OipHelie per KaiiTa naspianysl kepek. Ochl KarugaTTap OOWBIHIIA KPEIUTTIK
OKBITY KYHeci Jie KYpbUIFaH.

OCKepH JOKTPUHAHBI, YIITTHIK KAyINCi3[iK >KOHE OCKEpH KYPBUIBIC TYXKBIPHIMIaMAaChIH
HAKThUIAy, OCKEpHM MaMaHJapFa MEMJICKETTIK KaJPJIBIK TaICBIPBICTHI d3ipiiey JKOHE OeKiTy,
ockepu OuTiM Oepy pedopMaliapblH JKAIFACTBIPY — OCKEPH KYPBUIBICTHIH Kypampaac Oemikrepi
peTiHE, Callblll KEAreHae, eIiH KayIlci3AiriH KaMTaMachl3 €Ty MIHISTTEpiH Ienryi Tuic. Tek
OCBI HETI3r1 KOHE HETI3T1 MPHUHIUIITEpAE OCKepH OiTiM MEH OCKEepH MaMaHFa KOWBLIATHIH
TajantapAbl aHBIKTAWTHIH OJIIEeMICp JKacalybl MYMKiH. byn kpurepwiinep Oonamak
odunepnepaiH 6i1iM canackl MEH KOCIOM MAIIMETTEPIH aHBIKTAMIBI.

Tyiiin ce3aep: xorapsl Kocibu OimiM, ockepu Oimim, ackepu nemaroruka, Kapymnst Kymrep,
KY3bIPETTEP, KypCaHT.

Annotation. Correctly assessing the importance of knowledge as a strategic factor of
development and the foundation of national security, the advanced countries of the world are
constantly and systematically increasing the level and quality of education and doing everything
possible to reproduce and accumulate educational resources. And the decline in the level of
education of the nation is considered by them as a factor of national unhappiness.

Military education, which is an integral part of the country's education system, solving the
task of training military personnel, directly implements the implementation of direct protective
functions of the country. The changes that have taken place over the years of independence
indicate that the country is moving from the initial stage of its history to the phase of dynamic
development. It is already clear that the system of military education should move away from the
extensive path of training military personnel and take an intensive path. And this means that
methodological, and not coding, pedagogy, as it is now, should become dominant. The main
efforts should be aimed at solving the problem of "teaching to learn independently™, since during
the period of service a military specialist already has to retrain more than once. According to
these principles, the credit system of training is also built.

The clarification of the military doctrine, the concept of national security and military
construction, the development and approval of a state personnel order for military specialists, the
continuation of military education reforms — as components of military construction should
ultimately solve the tasks of ensuring the security of the country. Only on these fundamental and
basic principles can the criteria defining the requirements for military education and military
specialist be developed. These criteria ultimately determine the quality of education and
professional data of future officers.

Keywords: higher professional education, military education, military pedagogy, armed
forces, competencies, cadet.

Cucrtema MoAroTOBKM BOCHHBIX CHEIHAIMCTOB JIOOOTO TOCY/IapCTBa SIBISETCS OCHOBHBIM
UHCTPpYMEHTOM (OpPMHUPOBaHUS KaapoBOro moTeHIMana Boopyxkennsix Cun. B Hactosmiee
BpeMsi 00pa3oBaHUE UTPAET BEAYIIYIO POJIb B 00ydeHUH, TPOPECCHOHATBHON MEPENOATOTOBKE,
MOBBIIICHUH KBATH(PHUKAIIMN BOCHHOCTYKAIIIUX, BOCIIPOMU3BOJICTBE MEIarOTHYECKIX U HAYUHBIX
kanpoB. E€ 3HaumMocTs OyaeTr Bo3pactath W3 roga B roi. MMmenHo mostomy B BoeHHoi
noktpune PecmyOonuku Kaszaxcrtan mnoBwimieHHE 3((EKTUBHOCTH  CHUCTEMBI  BOCHHOTO
00pa3oBaHUs OTHECEHO K OCHOBHBIM IPUOPUTETAM pa3BUTHUS BOCHHOW OpTaHHW3allid |
HaI[MOHAJbHOU Oe3omacHocTH rocyaapera. OHa JOKHA HAXOAUTHCSA B MOCTOSSHHOM Pa3BUTHUH,
YyTKO pearupoBaTh HAa U3MEHEHUS B CPEJICTBAX U CIIOCOOAX BOOPYKEHHON OOpHOBI, B CTPYKTYype
U 3aj7]auax apMUH, YIUTHIBATh BO3pacTaIONINe TpeOOBaHUs K OUIIEPCKUM KaapaMm.
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C xopeHHoW peopranuzamnuerd BoopyxeHHbix Cuil OJHOBPEMEHHO MPOXOIUIO U
pedopMupoBaHKe BbICIICH BOeHHOH ImKoJbl Kaszaxcrana. COBpeMEHHBIH JTall pa3BUTHUS
Ka3aXCTaHCKOM BOEHHOM HIKOJbl HaYMHAeT cBOW orcuer ¢ 1991 roma, ¢ MOMeHTa co3qaHus B
Pecriyonmuke Kazaxcran coOctBeHHBIX Boopyxkennsix Cumi. B stor mepuom pabora mo
pedOpMUPOBAHUIO CHCTEMBl BOGHHOTO O0pa3OBaHHsA CTPOMJIACh HA OCHOBE OIIBITA,
HapaboranHoro npu Coerckom Coroze. B Teuenue Bcero mnepuoga cranosieHuss BC PK
NPUHUMAIUCh  PA3JIMYHBIE [POrpaMMbl IO COBEPIICHCTBOBAHUIO CHCTEMBI BOEHHOI'O
oOpazoBanus. Kaxaplil U3 3TUX 3TanoB IpecienoBal KOHKpETHbIE Lenu. YacTh mporpamm Oblia
HarpaBjieHa Ha BOCCTAHOBJICHHUE IEJIOCTHOCTU CHCTEMbl BOEHHOIO 0Opa3oBaHHs, KOTOpas
noHeca Ooipmre nmorepu B pesyabrare pacmana CCCP, yacte ycunuid Oblia HampaBjeHa Ha
MPUBEJCHUE JICITEIIbHOCTH BOCHHO-Y4YEOHBIX 3aBEACHUNM B COOTBETCTBUE C HOBBIM
3aKOHOJATEIHCTBOM B 00JaCTH BOGHHOM CiIy»kObI U mipodeccuoHansHoro oopasosanus. [lepBbrii
naker ydeOHbIX mporpamMMm (1991 mo 2006 roxbl) mpeaycMaTpuBajl PEOpPraHU3AIMIO BCEX
KOMIIOHEHTOB CHCTEMbl BOCHHOTO oOpaszoBanus. OHaKo, HEAOCTATOYHOE (DMHAHCUPOBAHUE U
MaTepUaIbHO-TEXHUYECKOE OCHAIlleHHEe BOEHHbIX BY30B He MO3BOJWIO MPOBECTH KOPEHHOE
npeoOpa3oBaHne BOeHHOro oOpaszoBanus. I[Ipousonuio mauIIe HEKOTOPOE  YIIyYIlEHHE
WH()OPMAITMOHHO-METOUYECKOTO obecreueHuss o0pa3oBaTeIpbHOTO Tpouecca. B Te romabl
CHUCTEME BOCHHOT'O 00pa30BaHUs ObUIM MPUCYIIU P XapaKTePHBIX MPOOJIEeM, Cpeau KOTOPBIX
MOXHO OTMETHUTb, TO, 4YTO O0Opa3OBaTENIbHBIA MPOIECC BCE-TAaKKM OBLJI OPHUEHTUPOBAH Ha
«HATACKMBAHMUE» KYPCAHTOB K PEUICHUIO TUIIOBBIX 3a/lay, YTO CTABUJIO BBIIYCKHUKOB BY30B B
CJIOKHOE TIOJIOKEHUE TPU MPHUHATHU PEIICHUH B OBICTPO MEHSIIOUIEHCS W MPOTHBOPEUYHUBOMN
0o0CTaHOBKE COBpeMEHHOro ©004. bombiryto mnpoOnemy chirpal pa3pblB MEXIYy BOECHHBIM
00pa3oBaHMEM M BOEHHOW HAyKOW, KOTJIa Hay4YHBIH MOTEHIHA] BOCHHO-YYEOHBIX 3aBEICHUMN
MPaKTUYECKH OTCYTCTBOBAJI WJIM HEJOCTATOYHO IIOJHO TMIPUBIIEKAJICS [JIsl Pa3BUTUSA KAk
BOCHHOT'0 00pa30BaHUs, TaK U JUISI CTPOUTEIHCTBA BOSHHOW OpraHU3aI[ui TOCYAapCTBa B IIEJIOM.

®opmupoBanue HOBOro obnuka Boopyxennbix Cun Pecnyonuku Kazaxcran, npunsitoe
BOCHHO-TIOJIMTUYECKUM PYKOBOJICTBOM TOCYAApCTBa, MOCIYXHJIO TOJYKOM K MOJEPHHU3ALUU
BCEX CTOPOH XH3HU U JIEATEIbHOCTHM apMHU, BKIIOYas W CUCTEMY BOEHHOIO 0Opa3oBaHUS.
HoBpiit  005muk  apMuu  AUKTYeT HEOOXOAMMOCTh TOJTOTOBKHM  BBICOKOKOMITETEHTHBIX
CHEIHANIMCTOB-TPOPECCUOHANOB, CIMOCOOHBIX CAMOCTOSTENHHO peliaTh 3aJaud B JIFOOBIX
YCIIOBHSIX OOCTAaHOBKM W MOTHMBHPOBAHHBIX Ha BOCHHYIO CIYXO0y. DTO MHOTOCTOPOHHUM
mporecc, TpeOyroluii MepecMOTpa OpraHu3alllM, COACPNKAHUS U METOAUK OO0ydeHus,
MIPUBEJICHUS UX B COOTBETCTBHE C COBPEMEHHBIMU TPEOOBAHUSIMHU.

B Hacrosimee Bpems nepes Ka3axCTaHCKOW BOGHHOM IIKOJIOW CTOSIT CJIEYIOLIUE 3a/1a4u:

- (hopmupoBaHue B BoeHHbIX BY3ax Takoro kauectBa BOEHHOT0 0Opa3oBaHUs, KOTOPOE
MO3BOJIUT BBINTH HA YPOBEHb BOEHHO-TIPO(ECCHOHANBHOW MOATOTOBKH OYyIylmuX OQUIEpPOB,
OTBEYAIOIIUX COBPEMEHHBIM U TIEPCTIIEKTUBHBIM TPEOOBAHUSIM K BOCHHBIM CITEIIUATTUCTAM;

- TpUBEJEHUE BOEHHO-yUYEOHBIX 3aBEIEHUH B COOTBETCTBHE C HW3MEHUBIIUMUCS
napamMeTpaMH KaJpoBOro 3aKa3a Ha MOJTrOTOBKY O(UIIEPOB MO aKTyaJIbHBIM CIEIUATBLHOCTSIM.

B T0 ke Bpems, cienyeT OTMETUTh, YTO Ha CEeroHSIIHMN AeHb B Pecyonuke Kazaxcran
CJIOKHJIACh TOCTaTOYHO CTpPOIHAasi CUCTEMa BOCHHOM IMOATOTOBKM, BO€HHbIe BY3bI mocTpoeHbl
M0 OMNpPEACICHHOW CHUCTEME BOEHHO-YUYETHBIX CHEHHATBHOCTEH W 1O IIUPOKOMY CIEKTPY
CIIeNUAM3aii C pPa3IMYHBIMA YPOBHSIMH 0Opa3oBaHUs, WHTErpanus 0oO0pa30BaTEIbLHOTO
mpolecca M HaydyHbIX HCCIENOBAaHWA C JAPYTMMH TPaXJaHCKHUMH 00pa3oBaTeIbHBIMU
yupexaeHussMHA. CerogHs nepes KoJmiekTuBaMu BoeHHbIX BY30B, B ToM unciie n nepen BoenHo-
WHXEHEPHBIM MHCTUTYTOM PAaJMO3IEKTPOHUKU U CBSI3U OJHUM U3 BAXKHBIX BOIPOCOB SIBIISIETCS
BOIIPOC TIOBBIIIEHUS KayeCTBa BOCHHO-NPOGECCHOHATBHON MOATOTOBICHHOCTH BBITYCKHHKOB.
DTOT0 HACTOSTENBHO TpeOyeT pa3BUTHE CUTyallud B MHUPE, CBSA3aHHOE C IMOCICTHUMH
BOOPYKEHHBIMH KOH(MIUKTAMH.
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BOeHHO-MHXEHEPHBI MHCTUTYT PAJMOICKTPOHUKU U CBA3M HA NPOTSKEHHUM psAlla JET
IPOBOJUT IJIAHOMEPHYIO paboTy IO COBEPIIEHCTBOBAHUIO 00Pa30BaTEIbHBIX ITPOrPaMM, BBOJAUT
HOBBIE CIEHMAIBLHOCTH, OTBEYAIOIINE COBPEMEHHBIM TPEOOBAaHUSM M KOHUEHIMSM BOEHHOTO
oOpaszoBanusi. B mHCTUTYTE, B OCHOBY IMOATOTOBKH KYPCAHTOB IOJIOKEH KOMIETEHTHOCTHBIN
MOJIXOJ, KOTOPBIM MpeanoyiaraeT pa3BUTHE y 00y4YarOUIMXCsl CIOCOOHOCTh OPHEHTUPOBATHCS B
pa3sHOOOpa3HM CIIOKHBIX W HENpeICKa3yeMbIX CHTyauuid O0eBOi 0OCTaHOBKH, HMETh
npodecCHoHaNbHbIE 3HAHUS 1O TMPUMEHEHUI0 M OJKCIUTyaTallud BOCHHOW TEXHUKU H
BOOPYKECHUS.

Ocoboe BHMMaHHE B Y4YE€OHBIX IMpOrpamMmax yJensieTcs oOyueHHe KypCaHTOB B CBETE
COBPEMEHHBIX KOHIICTIIIUN MPOBEACHUS PA3BUTHIMU CTPAHAMU CETELEHTPUUYECKUX U THOPUIHBIX
BOWH B MH(MOPMAIIMOHHOM M KHOEPHETUYECKOM IPOCTPAHCTBE, O pa3pabOTKax COBPEMEHHBIX
CHUCTEM BBICOKOTOYHOI'O BOOPYXKEHHA. B 3TOM TIUIaHE B HMHCTUTYTE€ OTKPBITBI HOBBIE
cnenuanbHocT — «CucTeMbl WH(POPMALMOHHOW O€30MacHOCTH B BOCGHHOM Jiele» |
«PagnoTexHWKa M WHXEHUPUHI B BOEHHOM Jele» co crnenuanu3auusMu «Opranuzanus u
TEXHOJIOTHS 3amuThl HHpopMarmun» U «OpraHm3anus paguodJIeKTPOHHOW pa3BeIKd U
pajguodNieKTpoHHON  OoprObBl». Ha  ocHoBe Memopanayma 0  Hay4HO-TEXHHYECKOM
coTpynHHYecTBe, 3akmroueHHoro Mexay BUHWPOuC um MexnyHapoaHbIM YHUBEPCUTETOM
WH(GOPMAILIMOHHBIX TEXHOJIOTMHA KypCaHThl HMHCTUTYTa MPOXOIAT OOy4YeHHEe B JIaHHOM
YHUBEpCUTETE MO crennaibHocTu KubepbezonacHOCTh B BOGHHOM Jene. Bce ydeOHbIe
WHKEHEPHO-TEXHUYECKUE JUCHUTIINHBI MPEnoIat0TCs BBICOKOKBAIU(DULIUPOBAHHBIM
podeccopCKO-TMeaarornaeckuM MepCcoHaIoM, UMEIOIINE HAYYHbIE U aKaJIEMUYECKUE CTETIEHH U
yueHble  3BaHuMd. Kadeapbl MHCTUTyTa  OCHAIEHBl  COBPEMEHHBIM  JTAOOPATOPHBIM
obopynoBaHueMm, MakeTamMd W TpeHakepamMu. OCOOCHHOCTBIO HOBBIX MPO(ECCHOHATBLHBIX
00pa30oBaTeNbHBIX MPOrpaMM SIBISIETCS CYIIECTBEHHOE YCHJIEHHE TyMaHHTApHO-TIPABOBOM,
MICUXOJIOTUYECKOM, YIPABJICHUYECKOW W JIMHTBUCTHYECKOW IMOATOTOBKH OyAylux O(UIepoB,
yBeJIMYEHUE 00beMa U UHTEHCUBHOCTU (PU3UYECKOM MOATOTOBKH.

Jnst 3akperieHusl TEOPETUYECKUX 3HAHMM KypCaHTBl MPOXOAAT oOydeHHe B Y4eOHOM
LEHTPE MHCTUTYTA, HA KOTOPOM IPOBOJATCA MPAKTUYECKUE 3aHATHUS HA BOCHHOM TEXHUKE U
BoopykeHuu. KypcanTtel paboTatoT Ha peaqbHON 00EBOM TEXHHUKE, OOCIYKUBAIOT 3€HUTHYIO U
PaKEeTHYI0 TEXHHMKY, PpaJUOJIOKAIIMOHHBIE CTAHIIMM M CPEACTBA BOEHHOM TEXHUKU CBS3H.
VY4eOHbIl 1IeHTp pacronaraeT y4yeOHbIM KOPIyCOM, Ka3apMOW M CTOJIOBOM MAJii KypCaHTOB,
aHTrapamu sl XpaHEHUs BOCHHOW TEXHUKU M Y4€OHBIMU TOJSMHU JJIsi 0OECTIeUEHUS TMOJIEBBIX
3aHATHIA.

B mensx moBBIMIEHHs] KauecTBa MOATOTOBKM CHENUamucToB KoMaHnoBanue BUNMPOuC
pa3paboTajia TOJUTHUKY BO3POXKIEHUS Yy KYPCAaHTOB «KyJIbTa ydeOb». ITa MporpaMmma
CONPOBOXAAETCSI  COBEPUICHCTBOBAHMEM MEp IO  MOPAJIbHOMY H©  MaTepHAIbHOMY
CTUMYJIMPOBAHUIO JIYYIIMX KYypCaHTOB. B HWHCTUTyTE cO34al0TCsl BCE BO3MOXHOCTH JUIS
camopealn3alfi U CaMOPa3BUTHUSL KypCaHTOB, MX AKTUBHOMY YYacTHIO Hay4dyHOW paboToi u
M3YYEHUIO MHOCTPAHHBIX S3BIKOB HE TOJIBKO B cTeHax BY3a, Ho u 3a ero npeaenamu. KypcaHTsl
WHCTUTYTa IPUHUMAIOT aKTUBHOE YJ4acTHEe B HAYYHBIX KOH(PEPEHIIUIX U KOHKYpCax pa3IuyHOrOo
YPOBHSI ¥ 3aHUMAIOT TIPU30BbIe MecTa. CieayeT OTMETUTh U TaKou (hakT, 9TO B TOpoje AJMaThl
COCpPEIOTOYEHBl MHOTO Y4YeOHBIX 3aBEelIEHMH M HAy4YHBIX yupexIeHui. Takxke, B Topoje
uMeroTcs PecnyOnukaHCcKass HaydHO-TEXHUYECKas OMOMMOTEKa W MaTeHTHBIM (oHI. ITO
MO3BOJISIET KypCaHTaM MHCTUTYTAa MAaKCUMaJIbHO UCIOJb30BAaTh HAYYHO-TEXHUYECKYIO
nH(OpMAIIO TIPU BBITTOJIHEHUH KYPCOBBIX M IUIUIOMHBIX paboT. KypcaHThl MHCTHUTYTa TIpU
BBITIOJTHEHUH BBIMTYCKHBIX KBaTU(UKAIMOHHBIX pPabOT HMMEIT BO3MOXHOCTH paboTaTh B
PecniyOnukaHckoOl HaydHO-TEXHUYECKOW M MaTEHTHBIX OMOIMOTEKaX, a Takke B OMOIMOTeKax
Beylux TexHuueckux BY30B ropoga Anmarst.

WUnctutyty BnepBbele, cpenu BoeHHbIXx BVY3oB crpan CHIT Ha mnocrcoBeTckoM
npoctpaHcTBe ObuT0 JoBepeHo nposectd B 2017 u 2018 ronax Ill-ro u V-0 MexayHapoHsie
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OJIUMITUMABl TI0O MaTeMmaThke. Takke cOOpHble KOMaHJ KypCaHTOB MHCTUTYTa MpPEICTaBIIsUIN
Pecniyonmuky Kazaxcran u BUMPOuC Ha wmexayHaponueix onumnuanax crpan CHIT mo
uH(pOpMaTUKe, UHOCTPAHHOMY SI3bIKYy M BOCHHOH HCTOPUH, Ha KOTOPBIX MOKA3aJl XOPOIIUE
3HAHUS U 3aHUMAJIA NPU30BbIE MECTA.

bonemas pabora B BUMPOuC mnpoBomutcs B 001acTH  COIUATbHO-TYMaHUTAPHOTO
pa3BuTus KypcaHTtoB. Ocoboe MecTo B paboTe ¢ KypcaHTaMH 3aHMMaeT KiIyOHas padora. B
BUHNPOuC Brepseie cpeau BoeHHbIX BY30B Pecny6auku Kazaxcran co3gan Kiay0 BecelbIX U
HaxO0/IYMBBIX, HAYYHO-/1e0aTHBIN KITy0, BOGHHO-UcTOpuueckuii kiyd «bec kapy». Komanga KBH
WHCTUTYTa BXoauT B Bricmyto mmry Pecnybnmuku Kazaxcran. Hayuno-meOaTHbid  KITyO
BUNPOuC Ha nporsskeHUHM 8§ JIeT CTAaHOBWIACH HEOAHOKPATHBIMM UYEMIIMOHAMH CpEIu
nebarubix k1yooB BY3oB PK. B uHCTHTYTE MIPOBOASTCS pecnyOUKaHCKUE 1eOaTHBIE TYPHUPBI
cpenu BY3oB crtpanbl. Ha pebGatax KypcaHThl OTTauMBalOT CBOE OPATOPCKOE MCKYCCTBO U
YMEHHE BBICTYNATh MepeA pa3nuuHor myOiaukoid. COTPYAHMKH HMHCTUTYTa M KYPCAHTHI
NPUHUMAJIU aKTHUBHOE y4yacTHe B padoTe MEeXIAyHapOIHOW BHICTABKH BOOPY)KEHHS U BOCHHOI
texuuku «KAJIEKCy.

Takum 06pa3zom, BCs JeATENBHOCTh MHCTUTYTA HampaiieHa Ha ¢popmupoBanne BUNPOuC
KaKk  BeAyllero o0pa3oBaTelbHOr0, HAy4YHO-HCCIEAOBATEIbCKOTO, METOAMYECKOTO U
KOHCAQJITUHT'OBOTO IIEHTpa B 00JacTu BOEHHOro 00pa3oBaHus. B 1ensx nanbpHeHIero pa3BuTHs
COBEPILIEHCTBOBaHUSI BOGHHOT0 oOpa3zoBanus Ha Ommkaitimue 5 et B BUMPOuC paspaborana u
npunsta «CtpaTerus pa3BuTHs BoeHHO-UHKEHEPHOTr0 MHCTUTYTA PAUO3TIEKTPOHUKU U CBSA3U.
B Crparerun paccMoTpensl ocHOBHBIE Borpochl pa3Butusi BUNMPOuC B obmactu opranuzanuu
yueOHO-BOCIIUTATEILHOTO TMpolecca W HAyYHO-UCIIEeNOBATeNbCKON JeaTenbHocTH. Llenbio
Crparerun pazutuss BUWPOuC sBusercs pocTmkeHHEe HEOOXOJAMMOTO B COBPEMEHHBIX
YCIIOBUSX YPOBHS Pa3BUTHUS CUCTEMbI 00pa30BaHUs M MOJATOTOBKA BRICOKOKBAIU(UIIMPOBAHHBIX
kanpoB Juisi Boopyxennsix Cun PecnyOommku Kaszaxcran u ¢popmupoBanue Ha 0a3e MHCTHTYTA
BeIyliero  0o0pa3oBaTENbHOIO,  HAy4yHOTO,  HCCIEJOBATEIbCKOTO,  METOJIUYECKOTO U
KOHCAJITUHTOBOTO IIEHTpa B 00JacTH BOCHHOro oOpa3oBaHus. Peanusarus 5ToW KOHIENIUU
MO3BOJIUT UHCTUTYTY BOWTH B YHCIIO TEPEOBBIX 00pa3oBaTeNIbHBIX OopraHu3anuii PecryOnuku
KazaxcrtaH, OCYIIECTBIAIOIIET0 3HAYUTEIBHBIM TEOPETUYECKUA W TNPAKTUYECKUN BKJIAJ B
WHHOBAIIMOHHOE Pa3BUTHE U II00ATBHYI0 KOHKYpeHTocmocoOHOCTh Pecniybnuku Kazaxcran.

NHCcTUTYT aKTMBHO TIPOBOJUT TIOMCK ONTHMAJBHBIX  HAMpPaBJICHUH BOEHHOTO
CTPOUTENBCTBA, Pa3BUTUS M NMOATOTOBKM BoopykeHHbIx Cuil, MOJEpPHU3ALMHU BOOPYKEHHS U
BOEHHOW TexHUKU. Ocoboe BHUMaHWE IMPU TMOATOTOBKE KaApPOB YACISIETCS PA3BUTUIO U
npumeHeHuto B BC PK BIIJIA, texnuku POb u POP, BeicokoTOUHOTO Opykus. B uHCTUTYTE Ha
CHCTEMaTUYECKOM YPOBHE MPOBOJUTCA padOTa MO MPOBEIACHUIO MOCTOSHHOTO MOHHUTOPHHTA
COBPEMEHHBIX I'€OMOJUTUYECKUX BBI30BOB B MHUPE, B CBETE€ Pa3BUTHS SKOHOMUKH U PECYPCHBIX
Bo3MokHOCTel PecnyOnmku Kazaxcran, HOBBIMH 3ajadyaMu 10 0O€CIEUEHHUIO BOEHHOM
0€30IMaCHOCTH.

Baxneiimeld  kommoHeHTOW — crpartermdyeckoro passutus BUWPOuC  asnsercs
MOJIepHH3aIMsl 00pa30BaTeIBLHOrO Mpoliecca ¢ pa3paboTKOM COOCTBEHHBIX O0Pa30BATEIHHBIX
CTaH/IapTOB MHCTUTYTA B MTOJIHOM COOTBETCTBUU C HOpMaTUBHO-TIpaBoBbIMHM akTaMmu MOH PK u
MO PK. IlepeBoa 00pa3oBaTenbHBIX MPOTPAMM 10 BCEM YPOBHSIM MOJTOTOBKU Ha COOCTBEHHBIE
00pasoBaTeNbHbIE CTAHIAPTHI, B 00JACTH WHKEHEPHO-TEXHUUECKOTO0 00pa30BaHMs, MATEMATHKHU
U  uHPOpPMATHKH, UH(DOPMALNMOHHOW O€30MacHOCTH, a TakkKe MO0 psAay AUCIUILTUH
SKOHOMHUYECKOTO M TYMaHHTApPHOTO OOpa30BaHUS TO3BOJHUT IMOBBICUTH KAa4e€CTBO TOJTOTOBKH
CHEIHUAMCTOB JUii BOOpYXEHHBIX CHUJI W JUIA JAPYTUX CHIOBBIX CTPYKTyp PecmyOmmku
Kazaxcran.

B uuncne nambonee BakHBIX HampaBieHudt B KoHienmum o0pa3oBaTenbHOM MHCCHUU
BUNPOuC MOXKXHO BBIIETUTH CICAYIOIINE MOJIOKECHHUS:
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- COBEPIICHCTBOBaHUE Y4YCOHO-MaTepuaibHOM ©0a3bl W WHEOPACTPYKTYPhl HHCTUTYTA
COBPEMEHHBIMH OOpa3llaMl BOOPY)KEHUSI H BOCHHOM TEXHUKH, YY€OHO-TPECHAKECPHBIM
000py/I0BaHUEM, 3JIEKTPOHHO-BBIYUCIUTEIHHON U KOMIIBIOTEPHOM TEXHUKOIH;

- mepeBox 00Opa3oBATENBHOTO TMpolecca Ha UUGPOBBIE TEXHOJOTHH, CO3/aHUE
ABTOMATHU3UPOBAHHOW CUCTEMbI OPTaHU3AIMH U KOHTPOJIS yueObl.

- TpOBEIECHHWE MOHUTOPUHTA MPOo(ecCHOHANBLHBIX 00pa30BaTENbHBIX IPOTPaMM,
pa3paboTaHHBIX Ha OCHOBE I'OCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB U UX ONEPATUBHYIO
KOPPEKTUPOBKY Ha OCHOBE aHalln3a CI1yKEOHOH 1eATeIbHOCTH BhIITYCKHUKOB BY30B B BOICKaX.

- MPOJOJKUTH MOUCK HanOOoJIee ONMTHUMAIBHBIX TOIXOJO0B K MOATOTOBKE CIICIUATHCTOB,
UCXOJS U3 CIYKEeOHOTO MpeIHa3HAYEHUS BBITYCKHUKOB BY30B U IEPCIEKTUB MIPOXOKICHUS UMH
BOCHHOU CITYKOBI,

- MHTETpaIus 00pa30BaTeIIbHOW U HAYYHOU MOJUTHKU C TPAKIAHCKOM BBICIICH HIKOJIOMH,
YTO TO3BOJIUT CYIIECTBEHHOW MOBBICUThH KA4€CTBO 00pa3oBaHUSI.

- HENpephIBHOE HM3YyUYEHHUE M BHEJIPEHHE COBPEMEHHBIX O0pa30BaTENbHBIX TEXHOJOTHUH,
HapaOOTAaHHBIX B CTPAHE U 32 PyOEIKOM.

- TIPUBJICYECHUE K MPOBEACHUIO 3aHATUN CIIELMAIMCTOB U YYEHBIX IPaKIaHCKOM BBICIIEH
IIKOJTBI.

- NOPOAOJDKEHUE IOJMTUKM IOATOTOBKM HAYYHO-IIEIAarOrMYECKUX KaJpoB IYTEM HX
oOydeHHsT B Marucrpatype © JOoKTopaHType. OpraHm3anus TOBBIIICHUS KBTH(DHUKAIIH
mpernojaBateneil B BEAYIINX By3aX CTPaHbl U 3a pyOexoM.

- MIMPOKOE M3yYEHUE MHOCTPAHHBIX S3BIKOB, KaK BAXKHBIM 3Tal B MOATOTOBKE BOEHHBIX
CIIELUATIUCTOB;

- U3yYCHHUE W pean3anus 00eCIICUCHHs] TTOBCEIHEBHON XO3SHWCTBEHHON JCATEILHOCTH B
BOCHHO-YYEOHBIX 3aBEJCHHSIX CTOPOHHHUMH OpraHu3alUsIMH, IepelaB 3T IOJHOMOYHUS Ha
OpUHIMIAX ayTrcopcuHra. [IpuHATHE TakuX Mep MO3BOJIMT CYIIECTBEHHO COKPAaTHUTh, OTPHIB
KYPCaHTOB OT y4EOHBIX 3aHITHA.

Opnolt u3 3ama9 «CTpaTeruu SBIISICTCS MEPEX0 OT «MAcCCOBOTO OOYUICHHSI» K TOJITOTOBKE
«OKCKJIFO3UBHOTO, MITYYHOT0)» CIEIHATUCTa MO 3aKa3aM OOOPOHHOIO BEIOMCTBA M CHUJIOBBIX
CTPYKTYp 1O Y3KOHANpaBJICHHBIM crHenuaabHOCTSIM. [Ipn 3TOM OCHOBHOW ymop Oyner
HampaBlieH Ha (OPMUPOBaHHE y KYPCAHTOB  OOMIEKYJIbTYPHBIX, MCHUXOJOTHYECKHX,
YIPABJICHUYECKUX, OOIIEBOCHHBIX M BOCHHO-TIPO(ECCHOHATBHBIX KOMIETCHIINI ¢ aKIICHTOM Ha
MPEJICTOSIIYI0 TPO(ECCHOHANBHYIO JAESITeTbHOCTh BBIMTYCKHUKOB. Takodl MOAXOJ TO3BOJIUT
BOEHHO-YYEOHBIM 3aBEJCHUSM TOTOBUTH HACTOSIIMX BOCHHBIX MPO(PECCHOHATIOB, CIMOCOOHBIX
YBEPEHHO M C BBICOKOW 7 (EKTUBHOCTHIO BBINMONHATh CBOM 3a/layl B OOHOBJIEHHBIX
Boopyxennbix Cunax.

Bces paboTa mo MoepHHU3allMu CUCTEMBI BOGHHOTO 00pa30oBaHus JI0JKHA 0a3upoBaThCs Ha
CaMOM TIEpEJIOBOM OIIBITE€ OTEYECTBEHHOM M 3apyOekHOM BOoeHHOM 1mikoisbl. Heobxomaumo
THIATENBHO W BHUMATEJIBHO M3y4aTh, YTO JENAETCS B 3TOM HANpPABJICHUM B BEAYUIUX APMUAX
mupa: Poccun, CIIA, I'epmanuu, Benukoopuranuu, @panruu, Kutae u Apyrux rocyaapcrpax.
be3ycnoBHO, OHM MMEIOT CBOM HallMOHAIBHBIE KOPHM U ocoOeHHocTH. Ho psia moaxomoB K
opraHu3aiy oOy4eHHs U JACSITEIbHOCTH BOCHHO-YUE€OHBIX 3aBE/ICHUIN 3aCiTyKUBA€T BHUMAaHUS U
MOKET OBITh HCIHONB30BaH B MPAKTUYECKOW paboTe MO MOJEpHHU3AIMHU Ka3aXCTaHCKOTO
BOEHHOTO 00pa30BaHMsI.

Xorenoch Ob1 00pPAaTUTh BHUMAHME M HA TAKYH) AKTYAJbHYI0 B HACToOsilllee BpeMs
npoojaemy. Ha pannpiii MmomMent BHUHWPOuC BBINOJAHU Bce 3aJa4Yd, IOCTaBJEHHbIE
rocy1apcTBOM Ha CpeIHeCPOYHbIN MepuoA. 3a MpOUIECAIINE TOJbl BOMCKa MOMOJHUIUCH
OTE€UYECTBEHHBIMU odurepamMu-pauonHKEHEPaMH, npoeCCHOHAIBHBIC  JaHHBIC "
KBaTM(DUKAIIMOHHBIE XapaKTEPUCTUKH KOTOPBIX B HACTOSAIIEE BPEMs MO MHOTUM IOKa3aTelsM
COOTBETCTBYIOT OOIICTIPUHATHIM MUPOBBIM CTaHIapTaM. BmecTe ¢ Tem, ceroaHs Ha3pesl BOIpoc
0 pacCMOTpeHUH BO3MOXHOCTeH co3fganus Ha Oaze BUMPOuC — BoeHHO-HHKeHEPHOTo
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YHUBEPCUTETA PAAHONIEKTPOHUKH H CBsI3H wiau BoenHoih akanemuu. [lpunstue Takoro
peIIeHUs] TMO3BOJUT y4eOHOMY 3aBEJACHHUIO MOBBICUTH KAUeCTBO TOJTOTOBKH CIEIUAIHUCTOB U
CTENeHb €r0 MHTErPallii Ha PhIHKE 00Pa30BaTEIbHBIX YCIYT B BOCHHON U IPakJIaHCKOH cdepax.
[Ipunanue BUNPOuC craryca ynuBepcurera (aKajgeMuM) MO3BOJIMT TEPECOPUECHTUPOBATH
NEeSTEIbHOCTh MHCTUTYTa HE TOJBKO B 0Opa3oBaTelbHOM cepe, CKOIBKO Ha HAyKOEMKYIO U
TEXHOJIOTHYECKHU BBICTPOECHHYIO CUCTEMY MOJITOTOBKHU U MIEPETIOATOTOBKH CHEI[UATICTOB.

B namem Buumenun «BoeHHBIM yHUBepcuTeT» (BoeHHas akageMus) — 3TO KPYIHOE
BbICIIeE y4yeOHOE 3aBeieHHe, uMeroliee OoJblIyl0 ramMmy (GakylnbTeToOB M Kadeap, a Takxke
COBOKYITHOCTh HAYYHO-HMCCJICIOBATEIILCKUX IIEHTPOB, KOJUICIKEH U CHEIUaIM3UPOBAHHBIX
mKoJ. B Hacrosmee Bpems, IMpoKas MWHTerpanus B gearenbHoctd  BVY3a  co
CIICLUATM3UPOBAHHBIM JIMIIEEM ApPBICTAaH U JIPYTUMH TEXHUYECKUMHU IIKOJIaMHU I03BOJISET
pa3BUTh U COBEPUICHCTBOBATh TPUALy MOJATOTOBKH CIIELIMAIIMCTOB B HENPEPHIBHOM IOTOKE —
«IIKOJIa - CIIEHUATU3UPOBAHHBIN JIMIEH WJIM BOCHHBIN KOJUIEIX — BOCHHBIN YHUBEPCUTET.

OTKpbITHE MarucTparypbl (Ha MEpBBIX Mopax U NPO(UILHON) MO PsAy HHXKEHEpPHO-
TexHuyeckux crnennanbHocted mno3sosutr BUMPOuC B craryce YuuBepcutera (AkaneMun)
TapMOHUYHO COYETaTh OOpPa30BATEIbHYID U HAYYHO-HUCCIEIOBATEIBCKYIO JESTENbHOCTD.
[ToTenmman Oyayiiero BOCHHOTO YHUBEPCUTETA BUIUTCS B MEPBYIO OYEPEIb I MPEOAOICHUS
pa3pbiBa MexJay OOydeHHEM M HayKoOi, B OPraHMYHOM BIUIETEHUU HayKu B 0Opa3oBaHUE, B
AKTUBHOM TPHUBJICYCHUH KYPCAHTOB M MAaruCTPaHTOB K HAyYHOM JESATEIBHOCTH, YTO OyIeT
CIoCcOOCTBOBATH MOBBIIIEHUIO KauecTBa OOpa3oBaHUS M YKpEIUICHHs O00OpPOHOCIOCOOHOCTH
CTpaHBbL.

YHUKaIbHOCTh CETOAHSIIHEr0 MOMEHTAa 3aKJIo4yaeTcs W B TOM, 4YTO OOecledeHue
KaueCcTBa BOCHHO-MHXEHEPHOTO 00pa3oBaHUsA, C OJHON CTOPOHBI, U YCKOPEHHOE pa3BUTHE
MPUOPUTETHBIX M BBICOKOTEXHOJIOTUYHBIX HAIPaBICHUN BOEHHONM HAyKW MU TEXHOJOTUH, C
JIpPYyrol  CTOPOHBI, BO3MOXKHO TOJBKO TPU COBMECTHOM  OOBCAMHEHUH  YCHIIH,
MHTEJUIEKTYaJIbHOI'O MOTEHIMAIA U PECYPCOB TEXHUYECKUX YHUBEPCUTETOB, aKaJeMHUYECKON U
OTpacieBOM HAyKH, BBICOKOTEXHOJOTUYHBIX MPEANPHUATHN MpoMbIIUIeHHOCTH. Cuctema
MHHOBALIMOHHO-OPUEHTUPOBAHHOIO YIPAaBJICHUSI NPEANOJaraeT TECHOE B3aUMOJCHCTBUE U
B3aMMOCOTJIACOBAaHUE IIEMOYKH «00pa3oBaHWE — HayKa — HWHHOBaum». Kpome MHpOKOH
npodunbHOW W (GyHIAMEHTAIbHOM TOJATOTOBKM KYpPCAaHTOB OCOOBIM WHTEpec Oyner
MPEJICTaBIsATh UHTEHCUUKalLUg y4eOHOro mporecca MyTéM MepeHoca OCHOBHOIO aKIeHTa Ha
CaMOCTOSITENIbHYIO paboTy, KOTOpass B BEAYIIMX TEXHUYECKHMX YHUBEPCHUTETaX YKe cTaja
OCHOBHOI (popMoii yueOHON pabOTHI.

TakuM oOpa3om, COBpeMEHHOE BOEHHOE 00pa3oBaHHE OJIKHO Pa3BUBATHCS B TECHOM
KOHTakTe ¢ MuHHCTEpCTBOM 00pa3oBanus U Hayku PK, BHeapsITH mepeioBble 1 HHHOBAITMOHHBIC
TEXHOJIOTUM TIO COBEPIICHCTBOBAHHIO MPO(ECCHOHANBFHOTO OO0pa30BaHUS. ITO MO3BOJIUT
pa3paboTaTh U BHIOMpPATh ONTHUMAJIbHBIC MYTH Pa3BUTHUS 0Opa30BaHUS, YTO MOBBICUT KaueCTBO
MOJITOTOBKU OPUIIEPCKUX KaJIPOB.

CIIUCOK JINTEPATYPbI
13akon Pecniyonuku Kazaxcran «O nayke» (Ne 407-1V-3PK ot 18.02.2011r.).
23akoH Pecyonuku Kazaxcran «O06 o6pazoanum» (Ne 319-111 3PK ot 7.07.2007r.)
3https://el.kz/news/archive/rolvoennoynauki_i_voennogo_obrazovaniya Vv_obespechenii
bezopasnosti gosudarstva/. Axagemust [Torpannynoii ciry:x0661 KHb Pecriy6nukn Kazaxcran.

HayroB K.C., Hauanohux umcmumyma, noaxkosuux, ooxkmopaum Hayuonanvnoeo
YHugepcumema o6oporwvl umenu llepsoco Ilpeszudoenma Pecnyonuxku Kazaxcman — Enbacwl
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MPHTH 78.19.07

3.P. BYPHAEB', C.C. YMAP30A? C.1. XAYCTOB?,
I'.A. AJIbIIUMBAEBA', I.K. "KAPMEHOB*

'Hayuonanvhuvlii ynugepcumem 060poHsl umenu nepgozo llpeszudenma
Pecnyonuxu Kazaxcman — Enbacuwl, e. Hyp-Cynman, Pecnyonuka Kazaxcman
Munucmepcmeo o6oponst Pecnyonuxu Tadxcukucman, 2. J{ywanobe, Taoxcuxucman
’Kazaxckas akademusi cnopma u mypuzma, 2. Aamamol, Pecnyonuxa Kazaxcman
*Typrecmanckas obnacmuas cheyuanusupo6antas 0emcKo-IoHOUWECKAs CROPMUEHAIS
wKona onumnuiickoeo pesepsa, 2. lllvimkenm, Pecnyoaiuxa Kazaxcman

COBEPHIEHCTBOBAHUME (DHSHqECKQﬁ MNOAIOTOBKH
BOEHHOCJIYXAINUX IMOAPA3SAEJEHUU CIIEHUAJIBHOI'O
HA3ZHAYEHUSA BOOPYKEHHbBIX CUJI TAIVKUKUCTAHA

Annoranus. HanmonansHas apmusi PecniyOnuku TagkuKucTan B TEUSHUH TTPOILIEIIINX C
MOMeHTa co3fjanus 29 5ieT, a 0COOEHHO B IEpBbIE 0/l CBOEro 00pa3oBaHus, GOpMHUpOBATIACh U
3aKaimsuiack B TSDKENOW OophOe, HaBSA3aHHOMW KPOBONPOJMTHOM TPAXKTAHCKOH BOWHBI C
BOOPY>KEHHOW OMNIO3UIMEN U HE3aKOHHBIMU BOOPYKEHHBIMU (popMupoBaHUsAMH. OnbIT 00EBBIX
JICMCTBUM U pe3yJbTaThl HEOJHOKPATHO MPOBOAUMBIX COBMECTHBIX YYEHUH M MHPOTBOPUYECKHUX
MUCCUHM  IIOKa3ajld, 4YTO OTIMYMUTEIbHOM uepTod apmuum TamkukucraHa  sBISETCS
MOJTOTOBJICHHOCTh K BEJIEHHUI0O OOEBBIX JCHCTBHM B TOPHOM MECTHOCTH, B Ciydae
BO3HUKHOBEHUS JIOKAJIBHBIX BOOPYKEHHBIX KOH(IJIMKTOB, a TaKke B OOpbOE C HE3aKOHHO
BOOPY)XEHHBIMU  (hopmMupoBaHusMUA. [lo HEKOTOpHIM  OIICHKaM, apMEHCKU  crienHa3s
TamkukUcTaHa SBISIETCS OJHUM M3 CaMbIX OIBITHBIX M CaMblM OOEBBIM CIELIHA30M B
HentpanbHot Asum. [loAroTOBKY JMYHOrO COCTaBa pacCMaTpUBAEMbIX IOAPA3ACICHUN
Ba)XHOMPOBOJUTh IO CIHEIHAIbHBIM METOJMKaM, pa3pabOTaHHBIM C Y4YE€TOM OCOOEHHOCTEH
UCIIOJIb30BaHUsl KaXKJI0TO OT/EIbHBIX BOEHHOCTYXAIIUX (OTPSAIOB), C BBIBEJIEHUEM CIOXKHOCTU
TPEHUPOBOK HA SKCTPEMAIbHBI ypPOBEHb IICHXOJOTMYECKOrO0 M (U3UYECKOro Ipeena
BbDKMBAHMS ~ 4YeloBeka. B 1emom, COBEpUIEHCTBOBaHHWE  (PU3WYECKOW  MOArOTOBKHU
BOCHHOCITYXAaIUX CHEIHMaIbHOr0 Ha3HaueHHs PecnyOnMKM IO3BOJMT IOATOTOBUTH OoJjee
BBICOKOIPO(ECCHOHANIBHBIX BOCHHOCTYXAIlUX, YTO, HECOMHEHHO, MOJOXHUTEIbHO CKaXKeTCs Ha
HOBBIIIEHUH 000POHOCTIOCOOHOCTH TaXKUKUCTaHA.

KiroueBbie ciaoBa: PecnyOnuka Tamxukucrad, BoopyxeHnHble Cuibl, crenuaibHble
noJpasjiesieHusi, 60eBast OJAroTOBKA, BOGHHOCTY KaIUH.

Tyiiingeme. ToxikcTan PecnyOnukacblHbIH ¥JITTBIK apMUSIChl KYpbUIFaH KYHHEH Oacramn
OoTKeH 29 Kb 1IIIHJE, dcipece KYpbUIFaH aJlFallKbl JKbUIIApbl Kapyjbl ONIO3UIMSAMEH >KOHE
3aHCBHI3 KapynanraH Kapynbel KymTepMeH TaH KaJAbIpFaH KaHIbl a3amMaT COFBICBIHBIH KHbBIH
KYpECIHJIe KaJBINTACHIN, TaOaHIbI OOJIBI. TONTAap. OCKEPU IC-KUMBUIAAP TXKIPUOECl >KOHE
OipHemie per OipJeCKeH OKY-)KaTTBIFyJap MEH OITIMIepIIUIiK MUCCHSUIAPBIHBIH HOTHXenepi
ToxiKCTaH apMUSICBIHBIH aWpBIKIIa €peKIIeNiri OHbIH Taylbl aiMaKTapAa, MEeprulKTi Kapyibl
KaKThIFBICTAp KEe31HJE, COHJai-aK ypbhIC-KUMBLIAAp Ke3iHAe OCKepU KUMBLIIAPIBl KYprizyre
JMAlbIHIBIFBl €KEHIH KepceTTi. 3aHChI3 Kapyibl KypbulbIMaapra Kapcbl. Keitbip moamimerTep
OoibiHIIa, ToXIKCTAaH apMUSCBIHBIH apHalbl jkacakTapbl OpTanblK A3MsIarbl €H ToxXipuOeni
JKOHE €H >KayBIHIepJIiK apHaiibl skacakTapAblH Oipi Oosbin TaObu1aAbl. KapacThIpbulbil OTHIpFaH
OemiMIIeNnep/IiH *Keke KypaMblH 9pOip keke oCKepu KbI3MEeTIIUIepAl (OTpsaTapibl) Haijanany
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EPEKIICTIKTEPIH eCKepe OTBHIPHIN O3IPJICHTCH apHaibl 9/icTep OOWBIHIIA OKBITYABIH KYPIACSTLTIITr
NICUXOJIOTHSUIBIK KOHE (PM3MKAIBIK IICKTIH IIEKTI JeHreiliHe aediH KYpri3ioyl MaHBI3bI.
agaMHbIH amaH Kanybl. JKanmbl, PecryOnukaHbIH apHaiibl KacakTapbIHBIH JCHE JailbIHbIFbIH
apTTBIPY JKOFAPHI KCiOM oCKepH KaapJiapbl JaibiHAayFa MYMKIHAIK Oepeni, 0yi ToxikcTaHHBIH
KOpFaHBICKa OUIETIH apTThIPyFa OH 9CEPiH TUTI3ETiHI CO3CI3.

Tyiiin ce3gep: Toxikcran PecnyOmmkacel, Kapymer Kymrep, apraiipl Oemimmienep,
JKAYBIHT€PIIIK TalbIHBIK, 9CKEPU KbI3METIII.

Annotation. The National Army of the Republic of Tajikistan during the 29 years that
have passed since its inception, and especially in the first years of its formation, was formed and
tempered in the difficult struggle of the imposed bloody civil war with the armed opposition and
illegal armed groups. The experience of military operations and the results of repeated joint
exercises and peacekeeping missions have shown that a distinctive feature of the Tajik army is
its readiness to conduct military operations in mountainous areas, in the event of local armed
conflicts, as well as in the fight against illegally armed formations.According to some estimates,
the army special forces of Tajikistan are one of the most experienced and most combative special
forces in Central Asia. It is important to train the personnel of the units under consideration
according to special methods developed taking into account the specifics of the use of each
individual military personnel (detachments), with the complexity of training taken to the extreme
level of the psychological and physical limit of human survival.In general, improving the
physical training of the special forces of the republic will make it possible to train more highly
professional military personnel, which will undoubtedly have a positive effect on improving the
defense capability of Tajikistan.

Key words: Republic of Tajikistan, Armed Forces, special units, combat training,
serviceman.

AKTyaJIbHOCTH HcciaenoBanusi. Boopyxkennsie cunbsl PecnyOnuku Tamkukucran (BC
PT) sBastoTcs AOCTOSHUEM IE€pHO/a TOCYAApCTBEHHOW HE3aBUCHUMOCTH, C NEpPBBbIX JHEH
CO3MaHMs Tepel KOTOpbIMM Oblla TOCTaBieHa CBsATass M JOOJECTHAas MHCCHUS — OXpaHa
HE3aBUCHMOCTH, 00ecledeHrne MUpa U CTaOMIIbBHOCTH, 0€30MacCHOCTH rocyiapcTBa U 0OIIecTBa.
To ecTh, y)ke B TOAbl CTAHOBJIEHHS HA JMYHBIA cocTaB BoOpyXeHHBIX CHJI CcTpaHbl Oblia
BO3JIOKEHA BaKHeHmIas (QyHKIUSA, OT peleHHs KOTOpoM 3aBHucena cyapba rocygapcTBa U
Hapoa, a TAaKXKe MUP, CTAOMJIBHOCTh U MPOLIBETAHUE CTPAHBI.

C nepBbIX JHEN HE3aBUCUMOCTH Ta)KMKHCTAaH C yBEPEHHOCTBIO M TBEPIOM BOJEH CBOETO
Hapoja HayaJl co3/1aBaTh CBOU BOOpYKE€HHBIE cuiibl, U 23 deBpans 1993 roxa mpouien nepsbiit
BOCHHBIM Mapaja mnpenaHHbix PecnyOnuke u BepXoBHOMY TIaBHOKOMaHAYIOIIEMY O(HIIEPOB,
CepKaHTOB M conjar. J[aHHOE TOPKECTBEHHOE MEPOIPUSATUE TOTYEPKHYJIO TOTOBHOCTh
pecriyONMKHM  3alllUIiaTh M COXPAaHATh HE3aBHCUMOCTh IHpU JIIOOBIX 0OOCTOSITEIbCTBAX.
HanmonaneHas apmust B TedeHne yxe 29 yiet, a 0co0eHHO B TIEpBbIE TOJIBI CBOETO 00pa30BaHMUS,
dopmHpoBaTach M 3aKaJasUlach B TKENOM KpPOBONPOJIMTHOM OoprOe — KpOBOIMPOJIMUTHOM
IPpaXXAAaHCKOW BOWHE C BOOPY)KEHHBIMH OIIMO3UIUSAMU U HE3aKOHHBIMH BOOPYXEHHBIMU
dopmupoBaHusMu. OCHOBHOM 1IeNbl0  00pa3oBaHUS HALMOHAJIBHONM apMUHM  SIBISJIOCH
BOCCO3/IaHN€ MMEHHO TaKOW BOEHHOM MOIIM, KOTOpasi MOrJia Obl 3alIUTUTH CBOOOY ropAod U
HE3aBHCHMOU CTPaHBI, €€ €IUHCTBO U TEPPUTOPHUAIBHYIO LIEJIOCTHOCTD.

[IpeoOpazoBanus U COOBITUS, MPOUCXOSAIINE B TOCIEIHHUE TOJbI M MECSIbl B MHUpE,
OPEIYNpPexIaloT KKAYI0 CTpaHy O TOM, YTO JJIsl NPUBEACHUS K TPeOOBAaHUSAM JHSA YPOBHS
60eBoil ToTOBHOCTH BOOpY)KEHHBIX CHUJI ClIeyeTH B JajibHEHIeM MPUHUMATh BCE BO3MOXHBIE
MEpOTNPHUATHS B TOBBIIIEHUN 0OOPOHHOM CHJIBI TOCY1apCTBa.

[Tonpa3nenenus cneuuanbHoro HasHayeHuss (CnH) B ToM wiM MHOM BHUZAE €CTh B
pacropsKeHUU MPAKTHUECKH Y JII0OOr0 rocyapcTBa MHpa U SBISIFOTCS AJIMTHBIMH BOMCKaMH
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9TOM CTpaHbl, MpeIHAa3HAYCHHBIMU JJIs BBINOJIHEHHUS CaMBIX OTBETCTBEHHBIX 3ajady.
CoBpeMeHHbI BOCHHOCTY KA MMOpa3IeICHUN ClIeMaIbHOTO Ha3HAYECHUS! JTOJKEH OTBEYaTh
COBPEMEHHBIM YCJIOBUSAM, IO3TOMY IOATOTOBKA, COCTaB, OCHAIICHHOCTh U IPUEMbI pPadOThI
CIEITHA30BIAOTINYAIOTCS OT IOATOTOBKH OOIIEBOMCKOBBIX YacTe U  IMOJApa3/e/ICHUM.
M3MeHuBIIAsICS TEONMONUTHYECKAass KapTHMHA MHpa M TEKYyIIee COCTOSIHHE CTpPaHbl TaKkKe
OTpakaroTCcsl Ha BOOPYXEHHBIX CHJIaX B IIEJIOM M BOMCKax CIENHUAIbHOIO HAa3HAYCHUS B
YaCTHOCTH.

[To nHexoTopbiM oneHkam, mnonpasfenenus CnH Tamkukucrana SBISIOTCS CaMbIMU
0OEBBIMH M CaMBIMH OTIBITHBIMH CPEIM AHAJOTUYHBIX IMOAPA3NICICHUN Ha BCEH TEPPUTOPUU
IlenTpanpHoit A3un. Kak yxe 0TMEUYEHO BBIIIE IpakIaHCKas BOMHA, OyIIeBaBIlas B PECITyOJINKE
¢ 1992 no 1997 roxpl, crajga MEXaHU3MOM €CTECTBEHHOTO OTOOpa /IS BBIIBM)KCHHS Hanboliee
OTIBITHBIX WJIM TIPUPOXKACHHBIX oduiiepoB u conaat [1, 2, 3 u ap.].

Mexny TeM, HE0OOX0IUMO OTMETHTh, YTO B Hacrosiee BpeMs audHblii coctaB CnHBCPT
UCIBITHIBAIOT MOTPEOHOCTh B OCHAILIEHWU YacTel U MoJpa3zesieHuil COBPEMEHHBIMU 00pa3liaMu
BOGHHOM TEXHUKH U CTPEJIKOBOTO BOOPYKEHHS, CO3JaHUM HEOOXOJMMON MaTepHalIbHO-
TexHHueckoi ©0a3pl. HeoOxomumo pemats BONPOCHI JAIBHEWIIEr0 COBEPIICHCTBOBAHUS
poeCCHOHANIBHOM, B TOM 4YHCIIe 00€BOM M (DM3UYCCKON IMOATOTOBOK, a TAKXKE YriayOJeHUU
COTPYIHUYECTBA C BOCHHBIMU BEOMCTBAMU APYTUX CTPAH IO BOIMPOCAMAANBHEHIIIETO Y4acTus B
COBMECTHBIX YyUYCHHUSX W TPEHUPOBKAX B IENAX IOJYUYCHHUS TIPAKTHUYECKOTO OIbITa
B3aMMOJICHCTBHS PA3JIMYHBIX TOJPA3ACICHUI AJ UCIOJB30BaHUSA €r0 BO BpEMs MPOBEICHUS
00€eBbIX OnepaLuil.

Metoabl u opranm3amusi ucciegoBanusi. OOIICHAy4YHbIE U CHEIHAIbHBIE METOJbI
WCCJICJIOBAaHUS B TOM 4HCIIe, CHUCTEMHBIH TIOAXOJ, aHalu3, CpaBHEHHE, 0000IIeHue,
MPOrHO3MpOBaHue. B apceHasie sSMOMPUUYECKUX METOJ0B aKTUBHO UCIOJIB30BAINCH HAOIOICHHUE,
aHaJ M3 pPe3yJbTAaTOB JIEATECIbHOCTH, JUYHBIA CiIy)KeOHbIH omnbIT. MccnenoBanue ObUIO
opranu3oBato B 2020-2022 rogax Ha 6a3ze 6atanbona CnH I'enepanbHoro mraba MuHuctepcTsa
o6oponsl PT.

PesyabTaThl HccienoBaHus U HX o0cy:kaenue. BoopyxkeHHble cuibl TamkukucraHa
ObuTH co3manbl B ¢eBpasie 1993 roma, B TO Bpems, Korja B cTpaHe Obula KpaiHE CIIOXKHas
BOCHHO-TIONIUTHYECKAst cuTyarus. Korja okoHuUMiach TpakJaHCKas BOWHA, yHeCIIas >KU3HU
6omee uem 150 000 gyenmoBek, apMusi CTOJIKHYJIACh C CEPhE3HOM MPOOIEMOIl HEXBATKA BOCHHBIX
KaJ[pOB, MPAKTUYECKH MOJHBIM OTCYTCTBHEM MaTepHallbHO-TeXHUYEeCKON 0a3pl. KoHeuHo, 3TO He
MOTJIO HE OTpPa3uThCid Ha OOETrOTOBHOCTH JIMYHOTO COCTaBa TOJBKO (OPMHPYEMOUN apMUU.
OtmeTum, uTo apmusi Ta)KUKHUCTaHA — 3TO €IUHCTBEHHBIC BOOPYKEHHBIE CHJIBI, KOTOPHIM HE
JI0CTajoCh MpakTHUUecKu HU4Yero nocie pacnana Coserckoro Coroza.UTo, oHaKO, HECMOTPS HA
sto He momemano ctatb BC PT kx Hacrosimemy BpeMeHU OJHON M3 Haubolee 00ecrmocOoOHBIX
apMHii B permoHe. BUAMMO 3TO CBS3aHO C T€M, YTO OCHOBY TaJKHKCKHX BOOPYKEHHBIX CHII
COCTaBUJIM OTBITHBIE BOGHHOCTYKAIIHE U OTIEIbHBIE 0OEBbIE MOMAPa3/eleHUs, KOTOPhIE paHee
cocrosii B uwmcie QopmupoBanuii HapomHoro ¢ponta. AHanu3 OO0EBBIX NEUCTBUH U
HEOJTHOKPATHOE y4YacTHE B COBMECTHBIX OOEBBIX YYEHHUSAX MOKa3ajiH, YTO OTIMYUTEITbHBIMU

yepramMuBoopyXeHHBIX cuil TaKUKUCTaHA SBISIOTCS — XOpOIIash TMOJATOTOBIEHHOCTh |
CIIOCOOHOCTH BeCTH OOeBble JEWUCTBUS B YCIOBHUSIX TOPHOW MECTHOCTH, NIPHU OTPAaHUYCHHOMN
BUTUMOCTH " MUHHUMaJIEHON BO3MO>KHOCTH MaHEBpPHUPOBAHUS. B panax

BBICOKONIPO()ECCHOHAIBHONW TaHKUKCKOW apMHM, KpOME OOBIYHBIX YacTed M MOJpa3JesieHUH,
UCMIPaBHO (GYHKIMOHUPYIOT U OTPSbI (MOApa3/ICIeHUsI) CIEIMaIbHOr0 Ha3HAYCHUs, KOTOPbIC
IpU3HaHBl HauboJyiee OMBITHBIMU M TMOATOTOBJIEHHBIMU CpPEAM AHAJIOTUYHBIX (HOPMHUPOBAHHNA
LlenTpanbHoii A3uu [4].

B wnacrosmee Bpems Boopyxennsie Cunbl PecniyOnmku TamkukucTaH NpeacTaBIsSIOT
co00il 1ocTarouHo 00ECOCOOHYIO CHCTEMY, COCTOSIIIYIO M3 CYXOIYTHBIX BOMCK, MOOMJIBHBIX
BOMCK, BOWCK MPOTHBOBO3AYIIHOW OOOPOHBI M BOEHHO-BO3AYLIHBIX cuil (B 2005 roay Boiicka
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MIPOTUBOBO3YIITHOM OOOpPOHBI M BOCHHO-BO3AYIIHBIX CHiI PecnyOnuku ObLTM OOBEAWMHEHBI B
OJIMH pOJ BOMCK). BpIX0osa K MOPIO y paccMaTpuBaeMoro rocyjiapcrsa Het. HeMHorouuciaeHHsie,
HO XOPONIO MOATOTOBJICHHBIE OTPsAbI (rmoapasaenenus) Boopyxennbix cun TaakuKucTaHa Ha
PaBHBIX BBICTYMAIOT C apPMHUSMH CONPEICIBHBIX CTPaH, TJe MOOWIM3AIUOHHBIE PE3EpBHI,
(buHAHCUPOBAaHME U TEXHHUYECKAs OCHAIICHHOCTh HAMHOIO JIydllle, YeM B paccMaTpHUBaeMOil
HAaMU HE3aBUCUMOI ropHoii Pecrrybmmke.

AHanu3 onbiTa 60EBBIX IEHCTBUI U Pe3yIbTaThl HEOTHOKPATHO MIPOBOJAMMBIX COBMECTHBIX
YYEHHI U MHUPOTBOPUYECKUX MHUCCHUU JEMOHCTPUPYET TO, YTO OTIMUMUTEIBHON 4YEpPTOW apMHUHU
TamKukHucTaHa SBISIETCS OTJIMYHAS MOATOTOBICHHOCTh K BEJICHUIO OOEBBIX JCHCTBUI B TOPHOMH
MECTHOCTH, B YCJOBHMSX OrPAHMYEHHOM BHUIUMOCTM M MAaHEBPUPOBAHMS, B Clydae
BO3HUKHOBEHHUS JIOKAJILHBIX BOOPYKEHHBIX KOH(MIMKTOB B ciaydae OOpbOBI C HE3aKOHHO
BOOPY>KEHHBIMU (DOPMHUPOBAHUSIMH.

B mnacrosmee Bpems B Pecnybnmuke TamkukucraH co3fgaH psal  HoJpas3ziesieHuil
crienMagbHOTro Ha3HaueHus (Pucynox 1):

- JecaHTHO-IITypMoBas Opurana MoowibHbIX Bolick MO PT;

- Oaranson CnHI'enepansHoro mrada MO PT;

- pora CnH 1mexanusupoBannoit Opuraast MO PT;

- orpan CnH HanuonansHoli reapauu PT;

- AQHTUTCPPOPUCTHUCCKUN OTPsiT 0COO0TO HA3HAUCHUS «AY;

- oTpsa ocoboro HazHayeHuAl lorpannyuHoi ciyx0b1 PT;

- OTpsJ MIJIMIIUU 0c000T0 HazHadeHuss MuHucTepeTBa BHyTpeHHUX nen PT «Jy;

- pora Mununun ocoboro HazHaYeHUs MuHUCTEpCTBa BHYTpeHHHUX AenPT «By;

- CIEUHMATIbHBIA OTpsiA OBICTPOrO0 pearupoBaHUs MUIMIUUMMHHCTEPCTBA BHYTPEHHHX
nen PT;

- MOJIK CIELHUAIbHOIO Ha3Ha4YeHUs1 BHyTpeHHUX BOMCK MUHHCTEPCTBA BHYTPEHHUX €I
PT «XuLiauk»;

- OTHENbHBIM OTpsi[ CIEUAIbHOIO0 Ha3HaueHus BHyTpeHHux Boiick MuHHCTEpCTBa
BHYTpeHHUX e PT «u.Il».

Hoapa3nenenns CunH BC PT

JIIBp Mo6.Bojick Bar. CnH I'lII Pora CuH 1mex 6p Otpsin CoH HI'
MOPT MO PT MOPT PT
AHTHUTEPPOD. Otpsiz OcH IIC PT OTps1 MIJTHITUN —{ Pora Mununun
otpsin OcH «A» OcH MB/] PT OcH MBJ] PT
\ \
Crierr. oTpsia ITonk CuHBB MBJ] OTAenbHBIH OTPSIT
OBICTPOTO pear. M-1uu PT «Xumnaux» CnH BB E/IBJI PT

Pucynok 1. — Iloapasaesnenus cnenuaabHoro Hazuavyenust PT
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3a nmepuon ¢ 1997 nmo 2002 roma nmoapazaenenuss CnH BC PT mposenu oxomo 10 000
00€eBbIX ONepalui.

IToaroroBke 00eBBIX MojpasiaeiacHuii, Bxoaammx B coctaB cwi CnH BC PT, ynensercs
JnocTtaTouHo Oonpiioe BHUMaHHe. Benp mpezacrosimias crenuduka BBIMIOIHSIEMBIX HMHU 3a7ad
TpeOyeT cepbhe3HOro, MpopaboTaHHOTO MOJIX0Aa K BOMpocaM Mojdopa ¥ oTOOpa KaHIWAATOB,
OpraHM3aly HadajdbHOW (NIEPBUYHOM) TMOJArOTOBKH, OOEBOrO CIaXHWBAHUA 4YacTed U
MOJIpa3ielieHni, a TaKKe HENpPEepPhIBHOIO COBEPIIECHCTBOBAHMS MPOQPECCHOHATBHBIX HAaBBIKOB
BOCHHOCJTYXAIIUX B TEYCHHE BCEro cpoka ciykObl. boeBas, ¢usnyeckas W croerualibHas
MOJMOTOBKA CTPOUTCS C YUETOM 3aJlay, BBIMOJIHIEMBIX CIY>KEOHO-O00EBBIMH IMOApA3EICHUIMU
KaK B MUPHOE, TaK U B BOGHHOE BpeMs. K OCHOBHBIM U3 HUX OTHOCSTCS:

- NPOBEACHUE Pa3BEAKU U OpraHu3alus JUBEPCU HA 00bEKTaX MPOTUBHUKA;

- pasBelKa JTUCIIOKAIWU U JIMKBUAAINS SJIEMEHTOB CHCTEMbI 0OOPOHEKI Bpara,

- IPUHATHE Y4YacTUsd B MHUPOTBOPYECKUX M KOHTPTEPPOPUCTUUYECKUX MUCCHUAXU
onepanusix;

- opraHuzalMsi M [POBEACHHE IOUCKOBO-CIIACATEIBHBIX ONEpalMii, a Takke
HeUTpanu3anus (JTMKBUIALNS ) TUBEPCUOHHO-PA3BEABIBATEIbHBIXOTPSI0B IPOTHBHUKA.

[Ipumensembie B BC PT mnporpaMMbl NOATOTOBKM JMYHOIO COCTaBa MOAPA3ACICHUMA
CnHnpenycmarpuBaioT oTpabOTKy (B HECKOJBKO 3TAamoB) OOJBIIOTO IMEPEeUYHS MPAKTHUECKUX
HABBIKOB U Y4EOHBIX MUCHUIUIMH. [IporpamMma moAaroToBKU 3NUTHBIX OOMIIOB MpeaycMaTpuBaeT
OBJIQJICHHE JTUYHBIM COCTAaBOM Pa3HOOOPA3HBIMU CHEIUAIBHBIMA KOMIIETCHITUSMU, HAaBBIKAMU U
3HaHMSAMH. B paMkax HadanbHOro OOyY€HHsS OHM U3YyYalOT OCHOBBI BBDKHMBAHHS U
OPUEHTHPOBAHUS HAa MECTHOCTH, NATPYJIHPOBAHMS, MPOBEICHHUS IMOMCKOBO-CIACATEIbHBIX U
MPOTUBOJIMBEPCUOHHBIX MEPOIPUATUMA, NPEOJOJIEHUS TOPHBIX IOTOKOB, H3Y4arOT HAaBBIKU
pykomnaniHoro 6osi. Ha 3tare 60eBOro ciakuBaHHsi BOCHHOCTYXAIME OTPa0ATHIBAIOT TAKKE U
TaKTUKY OmmkHero 0osi. Ha exxenHEeBHBIX TPEHUPOBKAX OTpabaThIBAIOTCA TaKHE 3aJaud, Kak
3axBaT 3/1aHUS WK aBTOOYyCa, YHHUTOXKCHHE TEPPOPUCTOB, OCBOOOXKICHUE 3aJI0KHHKOB [5].

JImanbiii cocraB moapasaenenuid CnH BC PT mnomywaer HaBbIKM OOpaieHusi co
CIIEIUATILHBIM CHApSHKEHUEM, OPYKHUEM M TEXHHUYECKHUMHU CPEACTBAMH, OBJIAJIEBAECT CIIOCOOaAMU
MPOHUKHOBEHUS! K OOBEKTaM IUBEPCUN, YCTAHOBJICHUIO PAIHOCBSI3U M MPOUYMMHU 3HAHUSIMHU.
[IpoBoauTcst pa3BenbiBaTeIbHAs TMOJATOTOBKA, BKIIOYAIOIIAs KypC BBDKMBAHHS, a Takke
NOOBIBaHHE CBEJIEHUN O BEPOATHOM MPOTHUBHUKE M O palloHax MpearnoiaraeMbIX ISHCTBHIA.
KenaTenpHbl TNPBDKKKM C MMapanrtoToM. BOWHOB cCHElUanbHO TOTOBSAT K JACHCTBUSAM B
pa3HoOOpa3HBIX TeorpauuecKkux W KIMMATHUYECKUX YCIOBHUSX, OHM OCBAaWBAIOT NPHUEMBI U
crocoObl BEDKHBAHUA B IUICHY, MOOETra M3 HEro, METObI JIONPOca IUICHHBIX, OPTaHU3aIllud U
MPOBEJICHUS areHTYPHOU BEPOOBKH.

[IpoBonuTcss WHTEHCHUBHas (u3nWyeckas MOATOTOBKA JIMYHOTO COCTaBa, 3aHATHS IO
TUTAHUPOBAHHIO U BEJICHUIO Pa3BENIKH, CIIOCO0aM IMOJIy4YeHHUs U Mepeadun nHpopMalnu, a Takxke
M0 3aMHUHUPOBAHUIOBPAKECKHMX OOBEKTOB W IMYyHKTOB. B Xoje 00y4deHUs JHMYHBIA COCTaB
nonpazaenenuit CnH BC PT otpabaTsiBaeT 3aa4u MpOTUBOACHCTBUS BEPOSITHOMY MTPOTHBHUKY,
YHUYTOXEHHUS U 3aXBaTa pa3HOOOPa3HbIX OOBEKTOB M MYHKTOB, OPTAaHHU3AIlMU 3aCHIOK U 3acaj,
OCBOOOKJICHHS 3aXBAUEHHBIX 3AT0KHUKOB, UMHUTAIIUN OOJNBIION OOEBOM omepanuu C ILETbIo
BBEJIICHHS TIPOTHBHUKA B 3a0myxzaeHue. [Ipu AEHCTBUSAX BOCHHOCITYXAIUX OTPSIOB
CIELUAJbHOTO Ha3HAYEHUs] B TOPHOM MECTHOCTHM 3HAYUTEIbHOE BHUMAHHME YJEISETCs
JEHCTBUSIM B TYMaHE M TIPH HU3KUX TeMIlepaTypax. BoeHHOCTy)alie Mpeo101eBaloT MapuIpyT
Ha JIbDKaX, OTpa0aThIBAIOT CIOCOOBI OPUEHTUPOBAHUS B TOpax M Ha 3aCHEKEHHOW MECTHOCTH.
Kak pesynprar — rtpynmel u otpsaasl CnH sABISIOTCS OIHUMH W3 CaMbIX OOETOTOBBIX
noJipa3fieiecHuii BOOPY)KEHHbIX cuil PecmyOonuku TamKUKHUCTaH, CHOCOOHBIX BBHITIOJTHSATH
MOCTaBJIEHHBIE OOCBBIC 3a1a4M MTPOTHB JIFOOOTO POTHBHUKA B JI000# 00cTaHOBKE [6].

Oodwana noozomoseka BOCHHOCITYXAaIlUX MOAPA3AEICHUN crienuanbHOro HazHadeHus BC
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PT cocrout u3: obmieit pu3mdeckoil moAroTOBKU; O0OPHOBI U PYKOMAITHOTO00s; 0COOBIX BHJIOB
O0pHOBI C HCIIOJIB30BAHUEM PA3TUYHOTO PEKYILIETO U KOJIIOIIETO BOOPYKECHHUS.

JlanHast cxema MOATOTOBKH SIBISIETCSl KJIACCHYECKOM, OJIHAKO OHA JOTMOJHSETCS s
CHEeUMANTbHBIX MOJPA3JICNICHUH, MpeanoaraliuX OBETUpHYI0 paboTy B Thuly Bpara. B
YaCTHOCTH, 110 HEOOXOAMMOCTH 100aBIISIOTCS] HUXKE TPUBEICHHBIE pa3ielibl B Mpoliecc 60eBorou
CIEIUAIEHOTO O0yUYeHUS:

- JIBXKGHHE Ha Pa3HOOOPA3HBIX TPAHCIOPTHBIX CPEACTBaX (AaBTOMOOWIM (JIETKOBBIC M
IPY30BbIE), TPAKTOPA, JETKOOPOHUPOBAHHBIC TATAYH, TAHKH);

- 3HaHWME YCTpoiicTBa M ymMmenas cTpeiabba W3  CTPEIKOBOTO  BOOPYXKEHHS,
pacnpoCTpaHEHHOTO B MPEJCTOSIIEM paiioHe NEHCTBUM (HE TOJIBKO OpYXKHE, UCIOJIb3YyEeMOE B
apMuu ¥ (-WJIH) TOJHUIIMK, HO M IIMPOKO MCIIOJIb3YEMOE MPECTYITHUKAMH);

- HCIOJb30BaHHE CIECIHUATU3UPOBAHHOTO O00OPYAOBaHUSA, MPUMEHIEMOro IOJUIIKEH,
apMHeil U Ciry>)k0aMu TOCyIapCTBEHHON 0€30MacCHOCTH;

- cucTeMbl 6e30macHOCTH (Ceidbl, CATHATU3AIMH, BUCOKaMePbl HAOIOICHHS U TIP.);

- TPOBEACHHUE ONPOCa MECTHBIX )KUTEJEH U TOTPOca BOCHHOIUICHHBIX;

- o0mas counanpHas ¥ KyJIbTypHasi OJrOTOBKA.

B moxroroBke otpsga CnH odeHp BakHa B3aWMO3aMEHSEMOCTh M HE3aBHCUMOCTH €€
BOCHHOCTYXAIIUX APYT OT ApyTa.

boesaa noozomoeéka. Kaxk roBOpWIOCH BbIIIE, [OATOTOBKA JIMYHOTO COCTaBa
nonpazaenenuit CrnH nomkHa COOTBETCTBOBATh KOHKPETHBIM YCIIOBUSIM MPEACTOSIICH 00eBoi
NEeSITEIbHOCTH, OJTHAKO €CTh «KJIACCHYECKHE» DPa3lieNnbl 00€BOI MOATOTOBKH, MPUMEHSEMBIE, C
HEKOTOPBIMU M3MEHEHUSMH, B OOJBIIMHCTBE CIEHUATBHBIX MOJpa3e/ieHuii, B TOM YUCJIe U B
BC PT: cnenmanbHasi, pa3BelbIBaTelbHasi, OTHEBAs, MHHHO-TIOJIPBIBHAS, PATUOTCXHUYECKAS U
npodeccuonanpHas noarotroka. [lokaxkeM cocrapistoiue 60EBOM MOATOTOBKH:

- cneyuanbHas nooeomoska (MOJydeHrne 3HaHUH, OTBEYAIOIIUX CHEIH(UKE MPEICTOSAIICH
00eBOll JEATENPHOCTU CIEUIOAPA3JC/IeHUs, B TOM UHUCIE CcleluuanbHas (U3UONIOTUS U
MeIUIIMHA, PAa3HOOOpa3HbIe YUeOHO-TPEHUPOBOUHBIC U OOCBBIC YIIPAKHEHUS);

- oenesas noocomoska (NMpenHa3HAYCHHUE M MaTepualibHas 4acTh CTPEIKOBOTO OPYKHS;
OCHOBBI U CIIOCOOBI CTPENIbOBI; MPAKTUYECKUE CTPENIbOBI U3 CTPEIKOBOTO BOOPYKEHUS; OCHOBHI,
OpPUEMBl U CIOCOOBI CTPENbObI M3 CHEHUATBHOTO OPYXKHsS; MPAKTHYECKHE CTPENbObl U3
CIEIHAJIbHOTO OPYXHS B Pa3HOOOPA3HBIX YCIOBUSIX);

- MUHHO-NOOPbIBHASL N0020mosKka (TEOpHUs MHHHO-TIOAPBIBHOTO JI€Na; CBEACHHUS O
B3pBIBUATHIX BEIIECTBAX; MPAKTHKA MUHHO-TIOAPBIBHOM PabOTHI);

- paduomexnudeckas noo2omoska (yCTpOMCTBO pPaaHOCPE/CTB; MpaBHIa W CIIOCOOBI
BEJICHUS PAJMOCBS3U; KOJUPOBAHNE U pacmi(poBKa Nepeaay Mo CrenuaIbHbBIM TuarpaMMaM u
TabaMIaM);

- pazeeovisamenvHas noo2omoska (OIy4eHUe U Nepeadya CBeACHUN O MPOTUBHUKE, €T0
BOOPY)KEHUH, TAaKTUKE M CHOco0ax IeHCTBHIl, MecTax Oa3WpoOBaHMS, OPUEHTHPOBAHHE Ha
MECTHOCTH, TONOrpadusi ¥ MACKUPOBKA);

- npogeccuonanvruas nod2omoska (IUBEPCUOHHO-TIOJPBIBHAS MOJITOTOBKA, O0y4YeHHE
paboTe ¢ B3phIBUATHIMH BEIIECTBAMHM, 3HAHHE BUIOB M OCOOCHHOCTEH B3pBHIBUATBHIX BEILIECTB U
YCTPOWCTB, METOABl YCTAHOBKM W OOC3BPEIKMBAHUS B3PBIBHBIX  YCTPOHCTB, OIICHKA
ONTUMAILHOTO MECTa YCTAaHOBKH).

B 3aBUCHMMOCTH OT TUTAHUPYEMOH POJM TOTO WJIM WHOTO CHEIHATBHOTO IOJAPa3/IeiICHUS
yIop JeNnaercss Ha JEHCTBUS B TOPOJCKUX YCIOBHUSX, MHHHO-TIOJIPBIBHON paboTe, cpeacTBax
CBSI3UU JIaXKe KOMIBIOTEpax.

Omoéop kanouoamos. boiiliaM, NPOXOIAIINM CIYKO0y B MOApPA3IEICHUSIX CIEIHATLHOTO
HazHauenust BC PT, HeoOxonmuMo 001a1aTh BRICOKMM YPOBHEM (PHU3UYECKON MTOATOTOBICHHOCTH
U COOTBETCTBYIOIUMH TICHXOJIOTUYECKUMHU KadecTBaMH. Y BCEX JIOACH B TOW WM HMHOMN
CTETIEHU DPAa3BHUTHI BCe (U3UYECKHE KadecTBa — OBICTPOTA, CHJIA, BBIHOCIMBOCTH, JIOBKOCTH W
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rMOKOCTh, OJHAKO JUIsi OOMIIOB CHEIHMAIbHBIX MOApA3JIEIeHU Ha TEPBOM MECTE€ CTOUT
BBIHOCIIMBOCTh. Beib BBINOJHEHHE MPAKTHYECKH JH000M O00eBOH 3amauu moTrpedyer oT
BOEHHOCITYKAIIIETO COBEPIICHUS MapII-Opocka MpoTskeHHOCThIO 10 30-50 xumometpoB. Ecnu
kKe O0BEKT YIAIOCh YHUUYTOXKUTH, TO YXOJTUThH OT MPECIeI0BaHUs TPeOyeTcs TOJIBKO Oerom, He
meHee yeM 10-15 kumoMeTpoB B MakCHUMaJbHOM TEMIIE, HE MpeKpalas Mpu 3TOM AyMaTh Kak
0OXUTPUTH POTUBHUKA. ClleZIOBaTEIbHO, KEIATEIHHO OTOUPATh IS MIPOXOKIACHUS CITY>KOBI B
noapazaeneausax CnH BC PK nuunbll cocTaB Tex, KTO 3aHMMAJICS paHee pa3InyHbIMH BUAAMU
CIOpTa, Pa3BUBAIOIIMMU OOIIYI0 M CHUJIOBYIO BBIHOCIMBOCTB: IUIaBaHHEM, OOKCOM U OOpbOOIii,
0eroM Ha JUIMHHBIC M CPEJIHHME JUCTAHIMHU, BEJIIOCIOPTOM, JbDKaMU, CHOPTUBHBIMU Urpamu. K
COKaJICHHIO, HE BCErJa CpeAu MPU3BIBHUKOB (J1a M CpelAd BOCHHOCTYXKAIIUX MO KOHTPAKTY
TOXXKE) MOXXHO HaWTH CIOpTCMEHOB. [lodTOMy HEOOXOAMMO MPAKTUKOBATH HCIOJIb30BAHUE
JIOCTaTOYHO MPOCTBHIX TECTOB, MPOBEPSIOLIUX CTENEHb OO0IIEeH U CHUJIOBOM BBIHOCIUBOCTU Y
MyxuuH. Huxxe npuBoaum npunsiteie B BC PT HOpMaTHBEI IByX TaKMX TECTOB.

Tect Ha OOmIYI0O BBIHOCIMBOCTH OCHOBAaH Ha H3MEPEHHHM TOTO PACCTOSIHHS, KOTOpPOE
crioco0eH mpoOekaTh BOCHHOCHYXaIlui 3a 12 muHyT: O00see 2,8 kM — oTiu4uHO; 2,8-2,4 kM —
xoporo; 2,4-2,0 kM — mocpencTBeHHo; MeHee 2,0 KM — TUI0XO.

TecT Ha MBIIEYHYIO PAOOTOCTIOCOOHOCTH COCTOUT M3 YIPAKHEHHH, BBITIOJHIEMBIX OIHO
3a Ipyrum 0e3 mepepsiBa, mo 10 pa3 kaxmgoe:

- OTXKUMaHUA B yHope Jexa M U3 yrnopa IpuceB IpoOpocoM HOT Hazaj MEperTH B yIoOp
Jexa;

- TOJBEM HOT U3 IMOJIOXKEHHUS JieXKa Ha CIMHE U U3 Cella Ha KOPTOUKaX MPBDKOK BBEPX C
MOJIHBIM BBIIPSIMIIEHUEM HOT M TYJIOBUINA, TPU STOM PYKH 32 TOJIOBOM.

OT60pOM JTMYHOTO cocTaBa JUIsl CIY>KObI B MOJpa3esICHUsAX CIELUAIbHOIO Ha3HAYEHMS
BC PT 3anuMmarorcs TakXKe CHENHMATUCTBl, TaKue Kak IICHXOJIOTH, BPayd, HHCTPYKTOPHI
crenuaibHOi noAroToBku. OHM OOBIYHO PYKOBOJACTBYIOTCS B CBOEM BBIOOpE CIEAYIOLIUMU
YEeTBIPbMS KPUTEPUSIMU:

- JMYHOE >KEJIaHME MOJIOZIOTO YEJIOBEKA CIYKHUTh B CHEIMAJIbHBIX BOMCKax (€Ciau HEeT
TAKOT'0 JKEJIaHHs, TO JIy4Ille M0A00paTh APYroro KaHanuaara);

- (pusnMyeckyr0 MPUTOMHOCTH K TPOXOXKIEHHUIO CIIYKObI (ITOMHUMO OIHMCAHHBIX BBIIIIE
TECTOB, OO0S3aTEeNbHBIM SIBJSETCS €IIe W BBIIOJHEHWE, NS €ro BO3PAcTHOM TpyMNIbl, BCEX
HOPMAaTHBOB BOEHHO-CIIOPTUBHOT'O KOMILJIEKCA);

- UHTEJJIEKTYaJbHYI0 MPUTOJHOCTh (OHA BBHISBISETCS B XOJA€ Oecenbl C ria3y Ha rias, a
TaK)Ke IyTeM MPOBEACHHUS MPOCTEUIUX TCHUXOJIOTHYECKUX TECTOB Ha COOOPa3UTEIBHOCTh H
AKTHBHOE MBIIIJICHHUE);

- TICHUXOJIOTHYECKYI0 COBMECTHMMOCTH MOJIOJOTO 4YeJIOBEKa C APYTUMHU COJJaTaMH |
MITQJIIIAMH  KOMaHIUpaMu (C 9TOHM 1LeNnpl0 KaHIUAAT MPOKMBaeT 3-7 JHEH B COJAATCKOM
KOJUIEKTHBE, a MOTOM CIIPALIMBAIOT MHEHHE O HEM Y IPYTUX BOCHHOCTYXamux) [7].

HeoOxoauMo OTMETUTh HEMANOBAKHBIM acmeKT — BOEHHOCHYXKAlllhe MOoapa3AeleHus
cnenransHoro HazHaueHuss BC PTcMmoryT yeneniHo qocTurarh nmocTaBieHHbIE TIEpel HUMHU TIeNTN
TOJIKO B TOM CITy4ae, €CIM CIIOCOOHBI CaMOCTOSTEIbHO TPUHUMATD PEIIEHUSI B COOTBETCTBHH CO
CKJIaJpIBAIOLICHCA CUTyauuen. Benp 3apaHee mnpenyCcMOTPETh BCE BO3MOXKHBIE BapHaHThI
pa3BUTHUS COOBITUI HEBO3MOXKHO. ITO OYEHb BaXKHO, TOITOMY KOMAaHIUP JOJDKEH YUUTh CONAAT
U CEpKAHTOB CaMOCTOSITEIHHO AyMaTh. Kak roBoputTcs «YYUTECh MBICIUTH, CO BPEMEHEM 3TO
BOI/IET B MPUBBIYKY U HE OyAeT MpoTekaTh Tak OoJe3HeHHO». Takke oduiep AOKEH OBITh
YBEpEH B MTOAYMHEHHOM JINYHOM COCTaBE, B €rOUICHHO-BOJIEBBIX KAUECTBAX W MCUXOJIOTHYECKOM
HaJiexHOCTH [8].

Jlydmmii BoeHHOCHy)Kamui cnenuanbHbix noapasaeneHnii BC PT — Ttor, kTo umeer Ttak
Ha3bIBAEMbIH «IIaCCUBHO-arpPECCHUBHBIA TUID» XapakTepa. Ero MHTEIIEKT BbIlIe CpeTHEd HOPMBbI
xota Obl Ha 10-15 GamnoB. OH CKJIOHEH K pa3yMHOMY pHUCKY. Bciydyae HeyaauyMoH BHHMT
00BbIYHO cebst, a He KOTO-TO JPYTrOoro WM «CTeYeHHe OOCTOSATenbCTB». OH CaMOCTOATENeH B
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CBOMX OIICHKAX W pEHICHHUX, IIEHUT MYXCKyto npyx0y. boerrt CnH BC TP ymeer mocrarodno
OBICTPO TepecTpauBaTh CBOE MOBEJICHHUE B 3aBUCUMOCTH OT CKJIAQJIBIBAIOIICHCS BOKPYT HETO
CUTYallUH.

JInunplii cocraBcnennabHbIX mojapasaencauii BC PT BmoaHe Moxer aelcTBOBAaTH HE
OOJILIIMMHU TPyHIaMu 10 2-3 4YeloBeKa, a TAakK€ B OJUHOYHOM IOPSIKE B OTPHIBE OT CBOMX
BOWCK, Ha BPaXXECKOW TEPPUTOPUUB TEUECHUE HECKOJIBKHX JHEW WM JaKE HECKOJIbKUX HEJNEIIb.
[Ipu >TOM OHU MOCTOSIHHO B TOTOBHOCTH K BCTpEUY€ C KOHTPPA3BEAKOM MPOTUBHUKA U HE UMEIOT
mpaBa Ha OMmMMUOKY. 3a TPOBaJl ONEpallMd, OHHM 3aIUIaTST CBOMMH JKHU3HSAMH M JKH3HSAMHU
BOEHHOCIYXAIIUX JAPYTUX POJOB U BUJOB BOMCK. Cie0BaTeNbHO, /ISl YCIEIIHOTO BHIMOIHEHUS
MOCTaBJICHHBIX  3aJ]a4, BOCHHOCIY)XAIlMe TMOAPa3JIeICHU  CHEeNHATbHOTO  Ha3HAYEHUS
Boopyxennbix Cun PecriyOnuku TaKUKHCTaH JOJDKHBI TPEBOCXOIUTH CPEAHHH YPOBEHB
MOATOTOBKU OOMIIOB IPYTUX MOAPaA3ICICHUN U YacTeH 1O BCEM IMOKa3aTesIM.

Beiciiee BoeHHO-TIOIMTHUECKOE pykoBoacTBO BC PT cumraer, uro OoeBas, ¢usnueckas,
MICHUXOJIOTHYecKass ¥ TpodeccruoHaabHas MOATOTOBKa moapasaeneaunii CnH Haxomutcs Ha
JIOCTaTOYHO BBICOKOM YPOBHE, HO HEOOXOAMMO JlabHEHIIIEe €€ COBEPIICHCTBOBAHUE.

Kakumu 3HaHUAMHM, yYMEHUAMH, HaBbIKAMH W KOMIIETCHIMSMU JIOJDKEH BJIAJETh
BOGHHOCYXAIINK ToApa3aeeHnii crenuanbHoro HasHadeHuss BC PT mocne 3aBeprieHus
MOJArOTOBKU? ITO, HECOMHEHHO!

- 3HaHWE B COBEPIICHCTBE BOCHHOHW Tomorpaduu, yMeHHE IBUTAThCA IO a3WMYTy Ha
M000l MECTHOCTH IO KOMITAaCy M KapTe, MO0 MECTHBIM MpeaMeraM, OBICTPO W TPAaBHIBHO
3aceKaTh HY)XHbIE OOBEKTHI, YKa3bIBaTh KOOPJWHATHI pa3BEJaHHBIX OOBEKTOB IO CPEICTBAM
CBSI3H;

- YMEHHUE ONPEEISATh 110 BHEIIHEMY BUJIY U 3ByKaM CTPEIbObl BOOPY)KEHHE MPOTUBHHUKA,
3HATh €r0 TAKTUKO-TEXHUYECKUE XapaKTePUCTUKH;

- KOMIIETEHTHO OIIPECISITh MPUHAIICKHOCTh TEXHUKHM 10 OMO3HABATEIbHBIM 3HAKAM U
BHEIIHEMY BHUJY, [0 3BYKaMm OIPEHENSITh MECTOHAXOXKICHHE, YUCICHHOCTb WU MaHEBPHI
MPOTUBHUKA;

- 3HAHUE TAKTUKH JCHCTBUU BEPOSATHOIO IPOTUBHUKA, YMEHHE II0JIb30BAaThCA €ro
TEXHUKOW U BOOPYKCHHUEM,;

- OTIMYHOE BIAJCHHE CIoco0aMM MACKHPOBKM M crocobamMu  OECIIYMHOTO
NepeIBUKEHUSI HA MECTHOCTH (B TIEPBYIO OYEpeIb TOPHOM, TOPOJICKOM, MEPECEUCHHOM U TIp.);

- BIIaJiCHHE BCEMH CII0OCOOAMH OpraHM3allid W BEICHHS Pa3BeIKH (IIPOCITYIIHBAHHEM,
MmojicCMaTpUBaHUEM, 3acajlaMy, HaJeTaMH, pa3BeIKol OoeM, yMEHHE JCHCTBOBaTh yMENO B
JI030p€ U B OXPaHEHHH);

- YMEHHUE CKPBITHO M OECIIYMHO TIPEOI0JIeBaTh HHKEHEPHBIE 3arpaXJICHHs B rOpax, MoJie
U TOpOJie, CIIOCOOHOCTH TPEOA0JIeBaTh BOJHBIE MPErpaabBOPO WM Ha MOJPYIHOM CPENICTBE,
XOPOIIIO IJIaBaTh;

- HaBBIKH TI0 COBEPIICHUIO JTUTEIBHBIX MapII-OpPOCKOB TEIIMM MOPSIKOM W Ha JIbDKaX,
yMEHHE METKO CTPEJIATh, JAJIEKO W TOYHO METaTh rpaHaTy U (-MJIM) HOXK, HCKYCHO JICHCTBOBAThH
MPUKIIAJIOM CTPEIKOBOTO OPYKHS, B COBEPIICHCTBE BIAJETh MPHEMaMH PyKOMamnHoro 6os u (-
Win) 60pbOBbI;

- YMEHHE MPUMEHSTh B3pbIBUATHIC BEILIECTBA, IITATHBIE MUHBI U 3aps/ibl, HAXOSIIIHECS
Ha BOOPY)KCHMHM KaK CBOCMApMHU, TaK U y NMPOTHBHUKA, YMETh HM3rOTaBIHUBATh B3phIBUATHIE
YCTPOMCTBA U3 MOAPYUYHBIX MAaTEPUAJIOB;

- 3HaHWE NPHOOPOB ONTHUYECKOHN, PATUOJIOKAIIMOHHOW, WH)XKCHEPHOW M XUMHUUYECKOU
pPa3BEIKUU YMEHHUE UX UCIIOJIb30BATh;

- BIIaJIeHWE YMCHMSIMHU U HABBIKAMHU OOECTICUCHUS KU3HEACATEIHPHOCTH M BBKUBAHUS B
HKCTPEMATBHBIX YCIOBUSX, B TOM YHCIIE OBITh B HEKOTOPOU CTETICHU ATBIIMHUCTOM,

- HaBBIKM M YMEHHE paboTaTh Ha PAIUOCTAHIINAX PA3IMYHBIX CUCTEM U MOAUDUKAITII,

- YMEHHE BOJUTH KOJIECHYIO U T'YCEHUYHYIO TEXHUKY Pa3HbIX BUJAOB U MOJIEIIEH;
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- yMEHHE TpEeayrajblBaTb CUCTEMBbl OXpaHbl M OOOpPOHBI OOBEKTOB Bpara,
KOHTpPpa3BelbIBaTeIbHBIE MEPHl MM MPUMEHSEMbIE, CIIOCOOBI OOMaHa TIPOTUBHUKA IS
COXpaHEHHUs CBOEH 00eCTIOCOOHOCTH;

- HaBBIKHM [0 COBEPIICHHUIO MPHDKKOB C MapallloTOM, a TaKK€ YMEHHUS JI€CAaHTUPOBAHUS
10 KaHATy C 3aBUCLIErO BEPTOJIETA.

Hamu mpuBeneHBl OCHOBHBIC 3HAHHS, YMCHHS, HAaBBIKM H KOMIICTEHIIMU OoHIa
CIELMAJIBHOIO MOApa3AeieHns. Bpamkax TOro, 4ro »ypHajl HE HMEET OrPAHUYUTEIIBHOIO
rpuda, HeKoTopas crnenuduyeckas nHpopmarusa no nmoarotorke juaHoro cocrapa CnH BC PK
B CTaTbe He TIpuBeleHAa. Ha TmpakTUKe TMEepeyuciIeHHbIE 3HAHUs, YMEHHUS U HaBbIKU
pacupenensioTCsl MEXAY BCEMH BOEHHOCIYXKAalUMU CIELHAIBHOIO IOJAPAa3JAeieHUs, HO
JKeNaTeIbHO MMHU JOJDKEH BJIaJEeTh KaXKIbIM COJIIAT, HE3aBUCHUMO OT TOTrO, KTO OH IO CBOEMY
OCHOBHOMY Mpe/Ha3HAuCHHIO (CHAMIMep, MOJAPHIBHUK, aBTOMATYMK-PATUCT U Ip.). ITO OJHO W3
HapaBJICHUM pa3BUTHUS BOCHHOW Hayku. IIOJAroTOBKY JHMYHOrO COCTaBa MOApa3AeiiCHUM
CHEIMAIbHOTO  Ha3HAuYeHUsT  HEOOXOAMMOIPOBOAUTH MO  CHEHHMATBHBIM  METOJIUKAM,
pa3pabaThiBaeMbIM C Yy4€TOM OCOOCHHOCTEW WCIOIb30BAHUS KAXKIOTO BOCHHOCTYXAIIETO
(moapasneneHusi), C BBIBEJCHHUEM CIIO)KHOCTH TPEHUPOBOK Ha HECTPEMANIbHBIN YpOBEHBb
MICUXOJIOTHYECKOTO M (PU3UUYECKOT0 Mpeiesia BBDKUBAHUS YETIOBEKA.

TakuM oOpa3oM, BOSHHOCTYXKAIIM MOApa3JeieHus crenuanbHoro Haznauenus BC PT,
SBJISISICH DJIMTHBIM OOMIIOM, JTOJDKEH 3HaTh M YMETh MHOTOE, TJIABHOE — KaK BBIMOJIHSATH JHOOBIC
3a/laHus U JKeNaTeJIbHO OCTaThCS MPU 3TOM >KUBBIM U 3J0POBBIM. UeM Oonbliie 3HAET U yMeeT
JeNath Kaxapli BoeHHochyxkammii CmH, Tem Ooibllie MIAHCOB BBIMOJIHUTH TOCTaBICHHYIO
3amaqy monpasieneHus B uenoM.  CoBepiieHCTBOBaHHME — (PU3UYECKOHW  MOATOTOBKU
BOCHHOCTYXAIUX CHCIHAILHOTO Ha3HA4YeHUsS Ta/pKHUKUCTaHA TIO3BOJUT IOJITOTOBUTH OoJiee
BBICOKOIpO(deccnoHanbHbIX BOCHHOCTYXamuxCrH, 4To HECOMHEHHO MOJOXKHUTENBHO CKaXKeTCs
Ha TIOBBIIICHUH 000POHOCITOCOOHOCTH HEOOJIBIIION rOpHOI pecryOnmuku — TapKuKucTaHa.
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MPHTH 78.21.14
H.C. TYPIT'YHBAEB!, [I.A. IOJTYMEB!, A.B. JIAJBIT UH!

L Boenno-unicenepuuiii uncmumym paouosnexmpoHuKu u céa3u,
2. Anmamul, Pecnybonuxa Kazaxcman

NHHOBAIIMOHHBIE METO/bI ITPEIIOJJABAHUSA
BOEHHO-CIIEIMAJIBHBIX TUCHUIIJINH

AHHOTanusi. B cTtaTthbe MpOBOAMTCS aHAIM3 COBPEMEHHBIX MOJIX0JI0B K (hOPMHPOBAHHIO
y4eOHO-00pa30BaTeILHOIO MPOIIecca, OCHOBAHHBIX Ha CPEJICTBAX JUCTAHIIMOHHOTO OOYYCHHS U
po0JIEMHO-OPUEHTUPOBAHHBIX BHJIAaX 3aHATHH. Kpome Toro, paccMarpuBaercs IEpCIICKTHBA
MOCTPOEHUS CHUCTEMbl TOATOTOBKH OQUIEPCKUX KaJIpPOB C HMCIOJb30BAaHUEM METOJIMKHU
npoOsieMHOTO 00y4eHus. THCTpyMEeHTaMu Takoro MOJAX0JIa BBICTYIMAIOT JICKIIUH MPOOIEMHOTO
XapakTepa, pa3IUIHbIC TECTOBBIC CUCTEMBI M IMUPOKHIA CIIEKTP JICTIOBBIX UTP.

Hcrnonbs3oBaHre paccMaTpUBAEMbIX TEXHOJIOTHI IMO3BOJIMT TOTOBUTH Il BOOpYyKeHHBIX
Cun Pecnybimku Kaszaxcran mpodheccroHaI0B-CIICIHAIMCTOB, CIIOCOOHBIX KBAIM(HUIUMPOBAHO
pemarh npodeccHoHaIbHBIC 3a7add, a Tak)Ke B IIOJIHOM Mepe OOECHEYUTh BBIMOJHEHUE
TpeOOBAHUI TOCYIAapCTBEHHBIX CTAHAAPTOB, IO HAIPABJICHUIO IMOATOTOBKH CIICIIHAIIMCTOB, B
YacTH TPAKTHYECKOW HaNpPaBJICHHOCTH Y4YeOHOro mpoiecca. TepMHH «00Opa3oBaTeIbHBIC
TEXHOJIOTHMY, MOSABUBIIHICSA B 1960-X IT., 03HAYaeT MOCTPOCHUE T1€IarOrMIecKoro mporecca ¢
rapaHTHPOBAHHBIM pe3ynbTaToM. llemarornka AaBHO HCKajga IYTH JOCTHXKEHHUS €CIU He
a0COFOTHOTO, TO XOTS OBl BBICOKOTO pe3ylibTaTa B padoTe ¢ 00y4aeMbIMH ITOCTOSTHHO
COBEPIIICHCTBOBAJIA CBOM CPEJICTBA, METOAbI M (OpMBL. J[MHTEIbHOE BpEeMs CUYHMTAIOCH, YTO
JIOCTAaTOYHO HAWTH KakKWe-TO MPUEMBI MJIM METOABI — W JKellaeMas IeJib OyJIeT JOCTUTHYTA.
[TocTeneHnHo nexarornyeckas MpaKTHKa HAKOMUIa MHOTO CPEJICTB, METO0B B JopM 00yUYCHUS U
BOCIIUTAHUS, HO pe3yjbTaThl MX NPHUMCHCHHUS ObLIM HE BCErja OJHO3HAYHBI. OQYEBHJIHO, YTO
ONTUMU3AIMS TE€JaTOTHYSCKOTO TIpollecca MyTEM COBEPIICHCTBOBAHUS METOJIOB M CPEACTB,
SIBIIIETCS. HEOOXOMMBIM, HO HE JIOCTaTOYHBIM ycioBHeM. OTOOp MeTOa0B, cpeicTB U (opM
JIOJDKEH COBMEINAThCS pealn3aliell KOHKPETHOW IEeNM M OTPA0OTKOW CHCTEMBI KOHTPOJIS
nmokasareyneid oOyueHUs W BOCHHTAHHS. DJTOMY W TpH3BaHa IOMOYb CHCTEMa BHEIPCHUS
WHHOBAIIMOHHBIX TOJXO0J0B K Tporeccy (OpPMHPOBAHHS COBPEMEHHOTO OOJHMKAa BOEHHOTO
CIICIMAJINCTAa — BBIMYCKHUKA BBICIIETO BOCHHO-YYCOHOTO 3aBEJICHUS. B HUKEH3I0KEHHON
CTaThe MBI U OCBETHM HOBbIE U 3 (HEKTUBHBIE METO/IbI 00pa30BaHUs, HEOOXOIUMbIE TPUMEHSTh
B ITOJrTOTOBKE BOCHHBIX KaJpPOB.

KioueBble cJIoBa: WHHOBAIMOHHBIC METOJAbI, WHHOBAIMOHHBIA IIOJXOJ, BOEHHOE
oOpa3oBaHHe, TEAArorMYecKue WHHOBAIMH, O0pa30BaTeIbHBIC TEXHOJIOTHH, JUCTAHIMOHHOE
oOydeHue, mpenoAaBarelb, AUCIMILUIMHA, BOCHHO-CIEIMATbHOE O0pa3oBaHHE, MOJTOTOBKA,
CUCTEMa, CIICITUAIINCT, 331a91, 00yUICHHE.

Tyiiingeme. Makanaga oky OuUniM OepyaiH KaJdbIITAaCTBIPy NPOLECIHAE 3aMaHayd
TOCUIIepiHe Tajaay Kypri3iiesli, TMCTaHIMSUIBIK OKY KOHE Mocese-HbICaH aliFaH cabaKTapbIHBIH
TYpJepi dAicTeMenepre Heri3/1ereH.

Opnan Oacka, MaJesel OKBITY dJICTEMECIH KOJIaHYbIMEH, OHIlep Kaapiapisl jJaspiay
KYHeCIHIH Kypy Ooyamarbl KapacTbIpbulyAa. ©Op Typil KyHenl TecTrep JKOHE ICKepu
OUBIHAAPBIHBIH KEH CIIEKTPi OOJIBIN, OCBIHAAN TOCUIIEP/IiH KypaaaapbIMEeH MoceleNni curarraMma
nopicrepi mbiFaaspl. KP KK-Hae KapacTblpbUIFaH TEXHOJOTHSIAPIAbl KICIMTIK-MaMaHIap/Ibl
nasplayra pykcar Oepinemi, >KOFapFbl KaOUIeTTI KOCINTIK MoceleNlepiAl IIenry, >KOHE [e
MEMJICKETTIK CTaHAapTTapbIHBIH TAJANTapbIH TOJBIK IIAMAMEH OPBIHIAIYBIH KaMTaMachl3 €Ty,
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OKy TIPOIIECIHIE TPAKTHUKAIBIK OejiMiHAe OaFbITBIMEH jKoJijamMa OOWBIHIIA MaMaHIapabl
naspnay. 1960 xpulbl «OiuTiM Oepy TEXHOJIOTHSACHI» maiia OOJIFaHBl TEPMHHI, HOTHXKCE
KEeMUIIINIMEH TIeJarOTUKAJIBIK TPOILECIHAEC KYpbUTy MarblHachlH Ounmipeni. Ilemarorumka
KETICTIKTEpl erepae aOCOMIOTTI emec OOJFaH JKaFdaiiyia, OHAAa OKYIIBUIAPMEH 63 KypalJapbiH
YITLIEp MEH 9MIICTEP JKOFapFhl HOTHIXKEE O1TIM aTylIbUIApMEH KYMBICBIHIA TYPAKThI XKETUIIIPY
JKOJIIAPbIH OYPBIHHAH 13/IETeH. OJICTep HEMece KaHAalIal TocUIep KETKUTIKTI eKeH Tabyra
JKOHE TIJIereH MakcaTKa KeTKI3UIe[l Jem, y3aK yakbIT caHanraH. Kem Kypanjgap meparoruka
TOXKIpuOE OipTe-0ipTe KMHAKTABI, OKY KOHE TopOUeIey 9/1icTep MEH yaruiepal, 6ipakTa KogaHy
HOTIDKETIEpl opaaibIM Oipaeii Oana 6epmeiii.

[legarorukanblK MpOIECTi SIICTEp MEH Kypayaapbl >KETULIIPY apKbLIbl OHAWIAHABIPY
KaKeT, OipaK JKETKUIIKCI3 mapT ekeHi aHblK. OKy JKoHEe TopOueney Kyiem Oakpuiay
KOPCETKIIIIEH OPBIHIAYBIMEH TOCULIEPAl, KypallIapabl *KoHE YJTLIEpIi HAKThl MaKCaTIICH iCKe
aceIpy Kocapiiay »XKoHE TaHaIl ally KepeK. OCKepU MaMaHbl — JKOFAPFbl OCKEPU OKY OPHBIHBIH
TYJIET1 Ka3ipri 3aMaHFbl KeIOETiH KaIBIITACTHIPY MPOIECIHe MHHOBUALUSIIBIK TOCUIIEPAl SHI13y
Kyieci OyraH KeMeK Kepceredi. bi3 ockepu Kaapiapabl AaspiayblHa KaXeTTi OutiM OepymiH
»KaHa JKOHE THUIMJII QMICTEPIH TOMEHIT MaKajlaJa KapacThIPaMbI3.

Tyiin ce3aep: WHHOBAIMSIBIK OIICTEP, HMHHOBAIMSJIBIK TOCLI, OCKepU OuIiM,
MeAaroruKaiblK HHHOBAIMIIAP, OUTiM Oepy TEXHONOTHSIIAPhl, KAIIBIKTBIKTAH OKBITY, OKBITYIIIBI,
TIOH, OCKEepU-apHaWbl OLTIM, TAHBIHIBIK, XKYWe, MaMaH, MiHJIETTEP, OKBITY.

Annotation. The article analyzes modern approaches to the formation of the educational
process based on distance learning tools and problem-oriented types of classes. In addition, the
prospect of building a system of training officers using the methodology of problem-based
training is being considered. The tools of this approach are lectures of a problematic nature,
various test systems and a wide range of business games.

The use of the technologies under consideration will make it possible to train
professionals for the Armed Forces of the Republic of Kazakhstan-specialists capable of
professionally solving professional tasks, as well as fully ensure compliance with the
requirements of state standards, in the direction of training specialists, in terms of the practical
orientation of the educational process. The term "educational technologies”, which appeared in
the 1960s, means the construction of a pedagogical process with a guaranteed result. Pedagogy
has long been looking for ways to achieve, if not absolute, then at least high results in working
with students, constantly improving its means, methods and forms. For a long time it was
believed that it was enough to find some techniques or methods - and the desired goal would be
achieved. Gradually, pedagogical practice accumulated a lot of means, methods and forms of
teaching and upbringing, but the results of their application were not always unambiguous. It is
obvious that the optimization of the pedagogical process by improving methods and means is a
necessary, but not a sufficient condition. The selection of methods, means and forms should be
combined with the realization of a specific goal and the development of a system for monitoring
the indicators of education and upbringing. This is what the system of introducing innovative
approaches to the process of forming a modern image of a military specialist — a graduate of a
higher military educational institution is designed to help. In the article below, we will highlight
the new and effective methods of education that need to be applied in the training of military
personnel.

Keywords: innovative methods, innovative approach, military education, pedagogical
innovations, educational technologies, distance learning, teacher, discipline, military special
education, training, system, specialist, tasks, training.

B coBpemeHHBIX ycnoBHSX TiTyOoKoro peopMupoBaHUs CUCTEMBI 00pa30BaHMs, B TOM
YHCI€ U BOCHHO-CIEIMAJIBHOTO, BBICOKOE KAaueCTBO 0Opa3oBaHUS MPOYHO ACCOLUUPYETCS C
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nensiMu bosoHckoro mporecca: akageMuueckas MOOMIbHOCTh, IPU3HAHKUE TUTIJIOMOB, BBEJICHUE
KPEJAUTHBIX CUCTEM, NHHOBAIIMOHHBIC TEXHOJIOTHUH OOYUYCHHSI M YIIPABIICHUS 3HAHUSIMU.

OCHOBHOM  LIE€JBI0  BOEHHO-CIIEIUAIBHOIO  00pa3oBaHUs, SBISETCS MOJATOTOBKA
KBATM(HUIIIPOBAHHOTO CIICHIHMAIIMCTA, CIIOCOOHOT0 K 3(PPEeKTHBHOM MPpodecCHOHAIBHONW padoTe
[0 CIEUUATbHOCTH M BOCTPEOOBAaHHOIO B CHUCTEME CTPOMUTEILCTBA MEPCHEKTUBHOIO OOJIHMKA
Boopyxennbix Cun Pecnyonuku Kazaxcran. TpagunumonHass mHOJAroTOBKa CHEIUATHCTOB,
OpUEHTUpPOBaHHAs Ha (HOPMHUPOBAHHE 3HAHWI, YMEHUN U HABBHIKOB B MPEIMETHON 001acTu, BCE
Oosbiie OTCTaéT OT COBpeMEHHbIX TpeboBanuil. OCHOBOII 00pa3oBaHUsSl JIOJDKHBI CTaThb HE
CTOJILKO Yy4eOHBIC MUCIUIUIMHBI, CKOJIBKO CIOCOOBI MBINUICHHS U JesATellbHOCTH. HeoOxomaumo
HE TOJIBKO BBIIYCTUTh CHELHMAINCTA, IOJIYYUBIIETO IMOJATOTOBKY BBICOKOTO YPOBHS, HO M
BKIIIOUUThL €0 YK€ Ha CTaAuu OOY4YeHHs B pa3pabOTKy HOBBIX TEXHOJOTHH, adalTHPOBATh K
YCIOBUSIM KOHKPETHOM BOEHHO-TIPO(EeCcCHOHANBHOM Cpelibl, clieiaTh €ro MPOBOJIHUKOM HOBBIX
peIlIeHUH, YCHENIHO BBIMOJHSIOMMUM (DYHKIIUU PYKOBOJIUTENS W CHEIHAINCTa B 00JIACTH
yopasieHus. M3MeHstomasics — COUalbHO-3KOHOMHMYECKAass CHUTyallMsi B COBPEMEHHOM
Kazaxcrane u mnpeoOpa3oBanue Boopyxennbix Cun Pecnybnmku Kaszaxcran o0ycrnoBuia
HEOOXOJUMOCTh MOJEPHHU3ALWU BOEHHOTO OO0pa30BaHHUSA, IMEPEOCMBICICHUE TEOPETHUECKUX
MO/IXO0/I0B ¥ HAKOTHBIIEHCS IPAKTUKHU PaOOTHl BOCHHO-YUYCOHBIX 3aBE/ICHUM.

CoBpeMEHHON KOHIIETILIMEH MOJEpHU3AMU O0pa3oBaHMs MPEAYCMOTPEHBI TaKUe
MPHOPHUTETH 00pa30BaHMs, KaK JOCTYITHOCTh, KauecTBO, 3(hdekTuBHOCTh. Peanmmsanuu >THX
NPUOPUTETHBIX TpPeOOBaHUN CHOCOOCTBYIOT TMeJarornueckue HWHHOBalUMU. VIHHOBanuu B
00pa3oBaTeNbHON JCSITEIIBHOCTA — 3TO HMCIIOJIb30BAaHWE HOBBIX 3HAHUU, MPUEMOB, MOJIXOJIOB,
TEXHOJIOTHI [UIsl MOJY4eHUs pe3yiabTaTa B BHJE OOpa30BaTENbHBIX YCIYT, OTIMYAIOIINXCS
COIIMAIbHOM, PBIHOYHOW W TIPEIMETHOW BOCTPEOOBAHHOCTHIO. M3yueHne WHHOBAIMOHHOTO
OTbITa TOKA3bIBAET, YTO OOJBIIMHCTBO HOBOBBEICHHM MOCBAMICHO Pa3pabOTKE TEXHOJOTUH U
MEPCIEKTUBHBIX METO/IOB O0YUCHUSI.

B nocnennee BpeMs B IEJAaroruyeckod MPaKkTHKE Hayaldd IIMPOKO MPUMEHATHCS
pasznuyHbie 00pa30BaTEIbHBIE TEXHOJIOTHH, OIBIT COBPEMEHHOM IEIarordKu IMOKa3bIBAET, YTO
CErOAHSI HMMEETCS LIUPOKHUM CIEKTP HWHHOBAIIMOHHBIX METOJOB OOYy4YEHUS, MO3BOJISIOLIUI
co37aBaTh 00pa30BaTEIbHBIE CUCTEMbI, OMUPAIOIIUECS HA COBPEMEHHBIC JOCTIKCHUS HAYKH U
TeXHUKU. Tak OJHUM M3 HauOoliee PaCHpPOCTPAHEHHBIX IMOAXOMOB SBISIETCS AMCTAHIIMOHHOE
obpazoanmue [1].

Baxneiimield 3amgauell BBICHIEr0 BOEHHOTO 00pa30BaHUS B COBPEMEHHBIX YCIOBUSAX
apisieTcst  (opmupoBaHue |y Oyaymmux OQUIIEPOB HAYYHOTO  MBIINUICHUS, HaBBIKOB
CaMOCTOSITEIIbBHOTO YCBOEHUSI M KPUTHUYECKOIO aHalu3a HOBBIX CBEJCHHI, YMEHHUS CTPOUTh
Hay4YHbI€ TUMOTE3bl U IUIAHUPOBATh AKCHEPUMEHT IO MX MpOBEpKe. PemeHne 3TOM 3amadn He
MPEJICTaBISIeTC BO3MOXKHBIM 0€3 IIHPOKOTO HCIHOJIB30BaHUS HOBBIX HH(DOPMAIIMOHHBIX
texHojoruil. WHpopmannoHHbIe pecypchl CTadd IO CYIIECTBY HOBOM 3KOHOMHYECKOU
KaTEropuen, ONpeaersone O4epeTHON B3JIET HAYYHO-TEXHUYECKOTO ITporpecca.

Bospocmme wuHpOpManMOHHBIE TOTOKM M BBICOKOTEXHOJIOTHYECKHE TMPOU3BOJICTBA
NPEeIbSBISIOT TOBBIIIEHHBIE TpeOoBanus Kk odunepy XXI Beka. I[loMmuMo BBICOKOI
NpoeCCHOHAIBHOW KOMIIETEHTHOCTH OH JIOJDKEH B COBEPIICHCTBE BIIAJIETh COBPEMEHHBIMU
WH(GOPMAIMOHHBIMU TEXHOJOTHUSMU M aKTHBHO UCIIONB30BaTh MX B CBOei pabote. B cBsi3m c
TE€M, YTO 3HAHUS B COBPEMEHHOM OOIIECTBE OBICTPO YCTapEeBaIOT, COBPEMEHHOMY BOCHHOMY
CHEIHUAMCTy HEOOXOAMMO HEMPEPHIBHO TOBBIINIATh CBOK KBanupukamuio. I[Ipu 3TOM
MOBBINICHHE KBAUTM(PUKAIMK W TEPENOATrOTOBKAa KaapoB B OONBIIMHCTBE CIydaeB JOJKHA
MPOBOAUTHCA 0€3 OTphIBA OT CHY)KEOHOW NeATeIbHOCTH, YTO CTAHOBUTCS BO3MOXKHBIM C
WCIIOJIb30BAaHUEM TEXHOJIOTHH OTKPHITOr0 oOpa3oBaHus. bBBICTpBIA mporpecc B 00JacTu
WH(GOPMAIIMOHHBIX TEXHOJOTHHA TMO3BOJIIET WCIOJIb30BaTh IEPCOHAIbHBIE KOMMBIOTEPH B
KauecTBe O(PGEKTUBHOTO CcpeAcTBa O0O0y4deHHWs. ABTOMATH3allds Mpolecca OOydeHUs
OCYIIECTBIISIETCSI C MCMHOJIB30BAaHUEM KOMMBIOTEPHBIX OOYYAIOMIMX MPOrPaMM U AJIEKTPOHHBIX
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y4eOHUKOB, KOTOpbIE HCIOJB3YIOTCS HE TOJBKO C NPUMEHEHUEM pa3IuYHbIX HOCUTENEH
(J1Ta3epHBIX JTUCKOB, (JIAMI-MAMSITH U T.JA.), HO ¥ C MPUMEHCHHUEM JIOKAIBHBIX M TJI00aThHBIX
KOMIIBIOTEPHBIX ceTeil. B mocienneM ciydyae mpoucxoauT GopMUpOBaHUE CHEIMATU3UPOBAHHON
UH(POPMALIMOHHO-00pa30BaTENbHON  Cpelbl, MO3BOJSIOMICH  pealu30BaTh  COBPEMEHHBIC
TEeXHOJOruu o0ydenus. i HanmoJHEHUs MH(YOPMALMOHHO-00pa30BaTEIbHON Cpe/bl, a TaKKe
uist  9()PEKTUBHOTO HCIIONB30BAHMS JIOKATBHBIX M TJIOOATBHBIX KOMIBIOTEPHBIX CETel
HeoOXouMa orepaTHBHAas pa3padoTKa SJIEKTPOHHBIX Y4€OHBIX MMOCOOMII BBICOKOIO KauecTBa,
OTBEUAIOLIUX COBPEMEHHOMY COCTOSIHMIO HAyKH B JaHHOW MpeaMeTHOoM oOmactu. Obmias uenb
CO3aHUSI AJICKTPOHHBIX YIeOHBIX MOCOOMI — MOBBIICHHE Y(P(HEKTUBHOCTH MPOIIECCa YCBOCHUS
3HAaHUU U YIy4YllIEHHE KauecTBa MOJTOTOBKU CHEIUaIUCTOB. B cucreme oyHoro obpazoBaHus
AIIEKTPOHHBIE y4YeOHBIE MOCOOMS MOXHO HCIOJNb30BAaTh KakK JOMOJHHUTEIbHBIC Y4YeOHBIE
CPEICTBA, TO3BOJSIOIIME METOJUYECKH TMPaBUIBHO  OpPraHU30BaThb KOHTPOIUPYEMYIO
IpernoiaBaTesieM CaMOCTOSTEIbHYIO0 PadoTy KypcaHToB. Takum o0pa3oM, B paMKax OYHOTO
oOpa3oBaHusi OyAeT OCYIIECTBISITbCS TMOCTENEHHOE BHEIPEHHUE TEXHOJOTHH OTKPBITOTO
o0pa3oBaHusi, B YaCTHOCTH, METOJA JMCTAaHIIMOHHOTO oOy4deHus. B To ke Bpems B cucrteme
OTKPBITOTO 00pa30BaHUs DJIEKTPOHHBIE y4eOHbIE MOCOOMS SBISIOTCS OCHOBHBIM HCTOYHUKOM
yueOHOM wuHpOpManuu oOydaeMoro. PaccMoTpuM cpeacTBa JUMCTAHIMOHHOIO OOYYCHHS, B
KOTOPBIX COCPEIOTOUCHO IMEeJarornyecku oopadoTaHHOe coJiep:KaHue 00y4eHHsI, YTO TTO3BOJISET
TOBOPHUTH O HHX, KaK O CPEACTBAX NpPENOoAaBaHus U yueHus. [Ipu AUCTaHIMOHHOM OOyYeHUU B
pyKax IpernojaBaTelis U 00y4aroIerocs cpecTBa 00y4eHHs BRICTYAIOT B POJIH MPEACTABICHUS
colepKaHusl OOydYeHMs, KOHTPOJII W YIPaBICHUS y4eOHO-ITO3HABATEIHHON JEATEIBHOCTHIO
oOyuaromuxcsi. OIMH U TOT XK€ MaTepual MOKET OBITh MPECTaBICH HECKOIbKUMU CPEIACTBAMHU
00ydeHus1 (MeYaTHbIC W3/JaHMS, ayAHO-BHJIEO U Jp.), KOKI0€ M3 KOTOPBIX 00JaJaeT CBOUMU
TUAAKTHUYECKUMU BO3MOXKHOCTAMHU. [IpenonaBarens AOMKEH 3HATh 3TH BO3MOKHOCTH, YMETh
pacmpeaenaTh yaeOHbId MaTepHas Mo pa3jIudHbIM CpeAcTBaM, (HhOPMHPOBATH U3 HUX KOMILIEKT
cpenctB oOydeHHs (KeHcC), KaKk CUCTeMY HOCUTENIeH yuyeOHOW mHbopMaIuu, npeaHa3HaueHHYIO
JUTSL PeIICHUS] COBOKYITHOCTH JTUAAKTUYCCKHUX 3a/ad. AHAIIU3 MHOTOYHCICHHBIX MCTOYHUKOB, a
TaKk)Ke COOCTBEHHbBIE MCCIIEOBAHUS TOKA3aIM, YTO CPEICTBA AUCTAHIIMOHHOTO O0yYEHHUS MOTYT
IPEJICTaBISTh COOOM:

1. YueOHble KHUTH (TBEp/ble KOMUU Ha OYMa)KHBIX HOCUTENSX U JEKTPOHHBIA BapHaHT
y4€OHUKOB, Y4€OHO-METOAMYECKUX MTOCOOUH, CIIPAaBOYHUKOB U T.J.).

2. CeTeBble yUeOHO-METOIUYCCKUE TOCOOHS.

. Kommisrorepabie 00ydaroniye CucTeMbl B OOBIYHOM M MYJIBTHMEIUHHOM BapuaHTAaX.
. Aynno yueOHO-uH(pOpPMAIIMOHHBIE MAaTEPUATIBI.

. Buneo yue6HO-nH(pOpMaLIMOHHBIE MaTEpUAIbL.

. JJabopaTopHbIe TUCTAHIIMOHHBIE TPAKTHKYMBI.

. TpeHaxxepsbl ¢ yaleHHBIM JIOCTYTIOM.

. ba3bl JaHHBIX ¥ 3HAHUH C yAATEHHBIM JOCTYIIOM.

. DNEKTPOHHbIE OUOINOTEKH C y/IaJC€HHBIM JOCTYIIOM.

Eme onHuM WHHOBAIMOHHBIM TOAXOAOM B OOpa30BaHUU MOKET OBITh CMEIICHHE
aKkIeHToB B cdepy MNpoOJIEeMHO-OPUEHTUPOBAHHOTO OOyYEHHUs. ITOT METOJ, MOXKET OBbITh
3¢ (HEeKTUBHBIM METOJOM OOYYeHHs, OCOOEHHO B MPENoJIaBaHWU BOEHHO-NPO(ecCHOHATBHBIX
JUCITUTUINH, TIOCKOJBKY B CBOCH Oyaylied IesSTeIbHOCTH YMCHHE IPHUHUMATh pEIIeHUuE B
00CTaHOBKE MHHHMAILHOTO MH()OPMAIIMOHHOTO obecriedeHust U JAeQUIMTa BPEMEHU SIBISETCS
3aJI0TOM YCTEITHON JEATEIbHOCTH BOCHHOTO CHEIHAaINCTa M KOMaHaupa. BmecTo Toro 4to0b
«TpaHCIUPOBATh» oOOy4arommumcs (akTl W WX B3aUMOCBSI3b, MOXKHO TIPEUIOKHTh UM
MIPOAHAIM3UPOBATh CUTYyANHIO (MPOOJIEMy) M OCYIIECTBUTH MOUCK IMyTeH W3MEHEHHUs JaHHOU
CUTyalluu K Iydmiemy. Eciu B TpaJWIIMOHHOW JEKIUU HCHOJB3YIOTCS MPEUMYIIECTBEHHO
pa3bsCHEHWE, WIUTIOCTPAlUs, ONHMCaHWe, TPUBEACHHE MPHUMEPOB, TO B TPOOIEMHOW —
BCECTOPOHHMI aHANIM3 SIBICHUN, HAYYHBIH TOUCK HUCTUHBL CeMHHap Omupaercs, Ha JIOTUKY
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MOCIIE0BATENbHO MOJAETUPYEMBIX MPOOJIEMHBIX CHUTyalMil MyTeM IMOCTAHOBKH MPOOIEMHBIX
BOIIPOCOB WJIM TIPEIBSIBICHUS MPOOIEMHBIX 3amad. [IpoOrmemHas cuUTyamus — 3TO CIOKHAs
POTUBOpEUYMBasi OOCTAaHOBKA, CO3/laBaeMas Ha 3aHITUSIX MyTeM IOCTAHOBKH MPOOJIEMHBIX
BOITPOCOB (BBOJIHBIX ), TPEOYIOIIAsi aKTUBHOM MO3HABATEIBHOM ACSITEIBHOCTA O0YUYAIOIIUXCS JIJIsS
€e MPpaBWIbHOM OIIEHKH U pa3penieHus [2].

[TpoGieMHBII BOIPOC COACPKUT B ceOE TUATCKTHYECKOE MPOTHBOpPEUHE W TPeOyeT st
pa3pelieHusi He BOCIPOMU3BEICHUS M3BECTHBIX 3HAHWM, @ Pa3MBILIUICHUS, CPAaBHEHUS, IOUCKA,
NpUOOpEeTEeHUs] HOBBIX 3HAHUU WIM NMPUMEHEHHs TMOJydeHHbIX paHee. [IpoOinemHuas 3anmava, B
OTIIMYHE OT MPOOJIEMHOTO BOMIPOCA, COJEPKUT JOMOTHATEIHHYIO BBOJIHYIO HHPOPMAIIUIO U MIPU
HEOOXOJUMOCTH HEKOTOPHIE OPHEHTHUPBI IOMCKA Uil €€ peUIeHHs. YPOBEHb CIO0XHOCTH,
XapakTep MpoOJieM 3aBUCAT OT MOATOTOBIEHHOCTH OOYYAIOIIUXCS, U3Y4aeMOW TEMbl U JPYTHX
oOcrositenscTB. [IpenonaBarens JOMKEH HE TONBKO pa3pelIMTh MPOTUBOPEUME, HO U MOKa3aTh
JIOTUKY, METOJUKY, MPOJAEMOHCTPUPOBATH MPUEMbI YMCTBEHHOU NEATEIHOCTH, UCXO/SIINE U3
JTUAJIEKTHYECKOTO METO[a TIO3HAHUS CIIOKHBIX SIBICHUU.

Oro TpeOyeT 3HAYMTEIHLHOTO BPEMEHH, IIOITOMY OT MpEnojaBaTeNsi TpedyeTcs
npenBapuTenbHas paboTa mo oréopy y4eOHOro marepuasia U MOJATOTOBKE «CIICHAPUS» JIEKIIUU.
YMeHue pemiath HpoOJIeMbl SBISCTCS BaKHCHIICH KIFOYCBOM KOMIICTCHIIMEH, HEOOXOIUMOM
YeloBeKY B JIt000M cdepe ero AedaTeIbHOCTH U MOBCEAHEBHON JKU3HU, a OCOOEHHO B BOSHHOM
chepe. Ecaum oOyuaromuecs OBIAICIOT YMEHHUSMH peIIaTh MPOOJIEMbI, MX IIEHHOCTh IS
BOCHHBIX OPraHU3allUi, TJIe¢ OHH OyIyT CIY>KUThb, MHOTOKPATHO BO3PAacTET, KpOME TOr0, OHU
npruoOPETyT KOMIETEHIMIO, KOTOPasi MPUTOJIUTCA UM B TEUEHUE BCEH XKM3HU. BaxkHOCTH TaHHOMN
KOMIETeHIIMH oO0ycioBieHa TeM, 4Yto Boopyxennoie Cunbl PecnyOonuku Kazaxcran
3aMHTEPECOBAHBl B KaJpax, CHOCOOHBIX NPHUHUMATh Ha ce0si OTBETCTBEHHOCTh M paboTaTh
camocTrosTenbHO. YToObl caenaTh 3TO, JUYHOMY COCTaBY HEOOXOJUMO YMEHHUE BBISBISTH
npoOJIeMbI U TIpeJIaraTh PelIeHus, T.€. KaK pa3 TO, YTO SIBJIIETCS OCHOBOM KJIIOYEBOTO YMEHHS
pemaTs IpoOIeMBl;

- YMEHHUE pemiaTh NpooJieM, SBJISIETCS KIIOUYEBBIM aClIEKTOM YIIPABJICHUS] KAYECTBOM.

- KOHIICTILIMS HEMPEpPhIBHOTO COBEPILIEHCTBOBAHUS OCHOBaHA, B IEPBYIO OYepe/b, Ha
CIIOCOOHOCTH JIIOJIEH aHaJM3UpPOBaTh CBOKO [IEATEIBHOCTh, MCKATh MPOOJIEMBI M HAXOIUTh
CIIOCOOBI COBEPIIEHCTBOBATHCS;

- petieHue mpoOIeM HE €CTh IPEPOTraTUBa JICITEIbHOCTH OTIETLHOTO BOEHHOCITYKAIIIETO

- KOJUIEKTHB TaKXe JOJI’KEH YMETh COBMECTHO PeIIaTh MPOOIEMBI.

Bo Bpemst 00yuenust mpo6sieMbl 0OBIYHO pelIatoTcs B rpymnmnax u3 4 — 6 yenosek. B xoze
peleHus mpodaeMbl 00yUaroIuecs:

- YIUIYOJISIFOT CBOM 3HAHHMSI IO KOHKPETHOMY BOTIPOCY;

- pa3BUBAIOT YMEHUS peuiaTh NpoOIeMbl, MPUMEHSIS TPUHIIUIIBI U TPOLIETYPHI (TEOPHIO);

- Pa3BUBAIOT COLIMAJIbHBIE 1 KOMMYHUKATUBHBIC YMEHUS.

JlesTensHOCTD TPYII MO PEUISHUIO MPOOJIeM 0XBaThIBAET CEMb ITAIlOB:

1) BbIsICHEHHE co/iep KaHUs (3HAYSHUSI) TOHSATHI U TEPMUHOB;

2) ompenenenre IpooieMsl;

3) ananu3 mpoOJIEMBI U €€ TTOCIIEICTBH, T.€. pa30MeHue ee Ha COCTABHBIC DJIEMEHTHI UITH
3a/1a4i;

4) pamXHpOBaHHE TIO BAXXHOCTH BBIJIEICHHBIX JJIEMEHTOB/33/1ad U yCTAHOBJICHUE CBS3H
MEX1y HUMU;

5) dbopmynupoBaHue 3a7a9H;

6) IOUCK TOTIOTHUTENHHOM NH(OPMALINY;

7) oTyuer mepen TPYIIOW C ONHWCAHWEM BBHIOPAHHOTO METO/JA PEMICHUS W €ro
000CHOBaHHE.

[Tockonpky MeToauKa MPOOIEMHOTO O0YUESHUS SIBIISETCS TPYIMIIOBOM, TO 3TO emie Oosee
ycunuBaeT ee 3Q(HEeKTUBHOCT, T.K. IO MaTepHuaiaM HaydHBIX MUCCIIEOBAHUI TPYNIIOBBIE (DOPMBI
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SBJISIIOTCS. HauOoJiee pe3yIbTaTUBHBIMU. TakuM 00pa3om, Ha JIGKIIMU MPOOJIEMHOTO XapakTepa
CIymaTcjii HaXOJATCA B IIOCTOAHHOM IIPOLECCC «COMBIIIJICHUA» C JCKTOPOM, U B KOHCUHOM
WUTOTE CTAHOBATCS COABTOPAMH B PEIICHUHU MPOOJIEMHBIX 3a/1ad. Bce 3TO MPUBOAUT K XOPOITUM
pe3yibTaraM, TaK KaK, BO-IICPBbIX, 3HAHHA, YCBOCHHLIC TaKUM 06pa30M, CTAHOBATCA
JIOCTOSTHHEM CJylIaTenei, T.e. B KaKOW-TO CTENEHU 3HAHUSAMHU-YOSKIECHUSIMH. Bo-BTOpBHIX,
YCBOCHHBIC aKTHUBHO, OHU TJIyO)KE 3allOMHHAIOTCS U JIETKO aKTYyaJIH3UPYIOTCs, 0ojiee TMOKH U
00J1a1al0T CBOWCTBOM II€pEeHOCAa B APYrHE CHUTYyallMM, TEM CaMbIM Pa3BUBAIOT TBOPYECKOE
MBIIIJICHUE; B TPEThUX, PEIICHHUE TPOOJIEMHBIX 3a7a4 BHICTYIIAET CBOCOOPA3HBIM TPEHAXKEPOM B
Pa3BUTHM HHTCIJICKTA, B-UCTBCPTLIX, HOI[O6HOI‘O poaa JICKOMA MOBBIIIACT HMHTCPEC K
COJICPXKAHUI0O M YCWIMBAET NPO(ECCHOHATBHYIO MOATOTOBKY. Ellle OMHUM TNEpCIeKTUBHBIM
MHHOBAIIMOHHBIM HalpaBJICHUCM B BO€HHO-Hp0q)eCCI/IOHaHBHOM O6y‘-ICHI/II/I SABJIAXOTCA
JIeATEIbHBIC TEXHOJIOTHH. JlesTelbHbIE TEXHOJOTHU BKJIIOYAIOT B ce0s aHAIM3 CHUTYallUi,
pellleHne CUTYallMOHHBIX 3a/lad, JIeJOBBIE WUIPBI, MOJCIUPOBAHUE TMPOPECCHOHATHHOU
JIEeATEILHOCTH B y4eOHOM IpoIlecce, KOHTEKCTHOE 00yYeHHE OpraHMU3aInio mpodeccuoHaIbHO-
OPHECHTHPOBAHHOW Y4eOHO-HCCIICA0BATEIbCKOM padoT. Bemymnas 1enb TaKuX TEXHOJOTHH —
MOATOTOBKAa  Mpod)eccHoHaNa-CIeHAINCTa,  CIIOCOOHOTr0  KBAIM(HUIMPOBAHHO  peIaTh
npodeccuoHanbHble 3agaud. OpueHTalus Tpu  pa3paboTKe TEXHOJOTHM HalpaBjieHa Ha
(GbopMHpPOBaHHE CHUCTEMBI TPO(PECCHOHAIBHBIX MMPAKTHUYCCKUX YMEHHH, IO OTHOIIEHHIO C
KOTOPBIM y4eOHasi WH(GOPMAIUs BBICTYIAET MHCTPYMEHTOM, OOECIICUMBAIOIINM BO3MOKHOCTh
KaueCTBEHHO BBITTOJIHATH TPO()ECCHOHATIBHYIO ACATEIBbHOCTD.

JlenoBast urpa — 3TO CPEACTBO MOJICIUPOBAHHS MPOOJIEMHBIX CHTYAllMH B Pa3IUYHBIX
00J1acTAX JCATEIHHOCTH YEJIOBEKA, MO3BOJISAIONIME HAWTH MPUEMIIEMBIC ITYTH DPEIICHHS 3THX
HpO6J’ICM, a TAaKXKC aJilfOpUTMbI, HA OCHOBAHHWH KOTOPbIX, MOXXHO CIPOTrHO3HPOBATH HOIIO6HI)IC
CUTyallMd W YCIEeNnHO uX u30exarh. [lenoBas urpa mpencraBiseT COOOHM yIpaBJICHUECKYIO
MMHUTAMOHHYIO UIPY, B XOJ€ KOTOPOH YYACTHUKH, UMUTUPYS IESITEIBHOCTh TOIO WM WHOIO
CIy)KeOHOTO JIMIIa, HAa OCHOBE aHajlu3a JaHHOW CHUTyallud TpUHUMAIOT pemieHus. OnHa
HallpaBJICHA Ha pa3BUTHUC Y KYPCaHTOB YMCHI/Iﬁ aHaJIM3UPOBATh KOHKPCTHLIC IIPAKTUYCCKHUC
CUTyalluu ¥ NpuHUMaTh perienus. CojepxaHue eI0BON UTPhI JOKHO OTBEUATh CIEAYIOIIUM

TpeOOBaHUSM:

JlenoBasi Urpa JOJKHA COAEP KaTh UTPOBYIO U yUEOHYIO 3a/1auH.

UrpoBass 3amadya — BBIIIOJHEHHE WIPAIOIIAM OIpPENENIeHHOW MpodecCHOHATHLHON
NeSITETbHOCTH.

VYyeOHas 3a1aua — OBJIa/ICHUE 3HAHUSAMU U YMEHUSIMHU.

UrpoBoil pe3ynbTaT — 3TO IOKa3aTeld, MO0 KOTOPBIM IMpHUCYXKIaeTcs modena B WIPE,
OLICHUBAETCA KAa4eCTBO JEWCTBHMM urparomux. [lokaszarensiMu kadecTBa MIPOBOTO pe3yibTaTa
SBJISIIOTCS IPABUJIBHOCTh IPUHUMAEMBIX PEIICHUH, MUHUMYM OLIMOOK, ObICTPOTA BBIIOJIHEHUS
3ananuil [3]. Takum oOpa3om, JenoBas WUrpa sIBIS€TCS OJHUM U3 HaubOosee 3(pPeKTUBHBIX
METO/I0B O0y4YEeHHMs, MO3BOJISIOIINE CHITH MPOTHBOPEUMS MEXKIY TEOPETHUECKUM XapaKTepoM
y4eOHOM JUCHUUIUIMHBI W MPaKTUYECKUM XapakTepoM MpodecCHOHaTbHON AesITeIbHOCTU
oOyuyaemoro. MIHHOBallMOHHbIE METOJbl OOyYEHMsI HE MOTYT «3aBUCHYTb» BHE BCEH CHCTEMBI
BBICILIETO  MpodeccHoHaibHOro  oOpa3oBaHus. Bcs  rubKocTb, JAEMOKpPaTMUHOCTh U
IPUBJIEKATEIbHOCTh IS 00y4aeMbIX 3THX METOJOB HE MOXXET OOOWTHCH 0€3 KaueCTBEHHO
OpPraHU30BaHHOT'O KOHTPOJISI YPOBHSI 3HaHUN. 3HAYUTENbHYIO POJIb B JOCTUKEHUHN TPEOOBAHUN K
pe3yibTaTy  OOy4YeHHsT  BOCHHBIX  CIEIUAUCTOB, B  COBEPIIEHCTBOBAHUM  y4yeOHO-
BOCIHUTATEILHOTO MIPOLIecca UTrPaeT MPOBEpPKa 3HAHUM U YMEHUH.

I'maBHast QyHKIUS TPOBEPKHM — 3TO KOHTPOJIUpYOIAs (YHKIMSA, 3aKII0YAIONIAsCs B
KOHTpOJIE 3HAaHUW M yMEHHMH 00ydaeMbIX, OIpe/eieHHe IOCTHKEHHs MU 0a30BOr0 ypOBHS
MOJATOTOBKM, OBJIQJCHUS 00S3aTeNIbHBIM MHHMMYMOM COJIepKaHUs JUCHUIUIMHBL Kpome
KOHTpOJMpYIoIel (yHKIMU, B COOTBETCTBUH C LIEISIMU 00pa30BaHUs Ha IPOBEPKY BO3JIAraroTCst
oOyuaroInasi, pa3BUBaoLIasi ¥ BOCHHUTATENbHAs (DYHKIIMHU, a TAKXKE 337a4 YIPaBICHUS YU€OHBIM
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npoueccoM. Crienn@rka COBpEMEHHBIX METO/I0B 00yUEHHUs ONpPEIeNsieT, YTO TeCTOBasi MpOBEpKa
UMEET psiji MPEUMYIIECTB Mepes TPaAULMOHHBIMUA (popmMamMu U MeTomamu. OHaA €CTECTBEHHO
BIIMCHIBACTCS B COBPEMEHHBIC IEJAaroruuyeckue KOHIICMIIMU, IMO3BOJISIET OoJjiee palMOHAIbHO
UCTIOJIb30BaTh BpEeMsl 3aHATHI, OXBATUTh OOJIBIIMI OO0BEM COJEpXKaHHs, OBICTPO YCTAaHOBUTH
o0paTHyI0 CBsI3b CO CIyIIATeIsIMH M ONPEACNTUTh pe3yabTaTbl YCBOCHUS MarepHala,
COCPEIOTOYNTh BHUMaHUE Ha TpoOeNiaX B 3HAHUSAX M BHECTH B HUX KOPPEKTHBBI. TeCTOBBII
KOHTPOJIb OOECHeYrBaeT OJHOBPEMEHHYIO MPOBEPKY 3HAHMN OOy4YyaeMbIX BCEW TPYIIbI U
dbopMupyeT y HUX MOTHBAIUIO JJIsl OJITOTOBKU K KaXKOMY 3aHATHIO, TUCUUIUTMHUPYET UX.

TepMuH «recT» ompeaenseTcs Kak CHCTeMa 3aJaHuid  crenupudeckod  (Gopmbl,
OTIPEIeNIEHHOTO COJIEPKaHus, BO3PACTAIOUICH TPYAHOCTH, MO3BOJIAIONIAS OOBEKTUBHO OLICHUTH
CTPYKTYPY M Kau€CTBEHHO, U3MEPUTh YPOBEHb MOJrOTOBIECHHOCTH ywaiuxcs [4]. OcHOBHbIE
TpeOOBaHUS K 3aJaHUSIM TECTOB MOTYT OBITh CIEIYIOIIUMU:

- IPUHA/JIEKATh K OHOM TEME WM TUCLUIUINHE;

- OBITh B3aMMOCBSI3aHHBIMU MEXy COO00M (I0JIKHA COOMI0AAThCA MOCIEI0BATEIBHOCTh B
TEPMHUHOJIOTHH);

- SBJIATHCA B3aMMOJIOTIONHSIEMBIMU M YHOPSAOYCHHBIMU JIMOO MO TPYIHOCTH, JHOO IO
JIOTHKE;

- ¢opma Tecra [oMKHA OBITh €AMHOOOPA3HOW, YHU(PHUIIMPOBAHHOW, MHPUBBIYHOM,
y100HOI;

- TEPMHHBI, TMOHSTHS, HCIOJIb3yeMble B TeCTaX JODKHBI OBITh OOIIEH3BECTHBI,
COOTBETCTBOBATh  TPEOOBaHMWSAM  y4eOHOW mHporpaMMbl ©  CTPOTO  COOTBETCTBOBATH
NEPBOMCTOYHUKAM;

- IIOCJIEI0BAaTENIbHOCTh TECTOBBIX 3aJlaHUN ONpEIeNseTcs IO MNPUHLUIY: OT OoJee
IIPOCTOIO K CIIOKHOMY;

- 3a/aHus JOJDKHBI ObITh KpaTkumu. [IpounTaB 3aganue, oOydaeMblil JTOJKEH cpasy
ONpeNeanTh, 3HA€T JU OH OTBET. ECiIM OTBET OH HE 3HAET, TO JONOJHUTEIBHOE BpEMsl HE
IIOMOXET.

WNneanbHo, KOrIa ciymiarenab cpazy OTBe4aeT Ha 3aaaHue. Hano crpeMutbes Kk ToMy,
yTOoOBI Ha OOJyMBIBAaHHE OJHOTO 3aJIaHUs 3aTPAuMBAIOCH HE Oojiee JAByX MHUHYT. beccriopHo,
TECTBhl JAIOT HaM BIOJIHE A((HEKTUBHBIA WHCTPYMEHT, KOTOPBI MOXET OBITh MCIOJL30BaH B
y4eOHOM TIpollecce, B TOM 4YHCJIE€ W JJisi WTOTOBOM OIIEHKM 3HaHWUW. B yem ke riaBHOE
JIOCTOMHCTBO TIPOBEPKHU 3HAHMI Mo Tectam? B ckopocTu 00pabOTKH MONYYEHHBIX PE3yIbTaTOB.
B koHue KOHIIOB, mpu OTpPaOOTaHHOM TEXHOJOTMM MOYHO JIOBECTH J€J0 10 HOJIHOCTBIO
ABTOMATHU3UPOBAHHOW MPOBEPKHU, OOECIEYMB TEM CaMblM MaKCHUMaJbHO BO3MOXHYIO €€
00beKTUBHOCTh. HO, BRIUTPBIBasi B CKOPOCTH MPOBEPKU, MBI B YEM-TO JIOJKHBI MIPOUTPHIBATH —
BBIUTPBIBATH 10 BCEM MapaMeTpaM HEBO3MOKHO, HEKUM AaHAJIOT 3aKOHA COXpaHeHus. UTo Mbl
MIPOUTPBIBAEM TIPU TIepexoJie K TecTaM? MbI TPOUTPBIBAEM B KYJIBTYpe pedH (MMChbMEHHOW WU
YCTHOM) — €€ C MOMOII[bI0 TeCTOB HE MPOBEPHIIIb. MBI TPOUTPHIBAEM B OCHOBATEILHOCTH. SICHO,
YTO TPAAMIIMOHHAS MTPOBEPKA MO3BOJISET ropa3io riIy0ke OLEeHUTh 3HaHUs odydyaemoro. Jlemno B
TOM, 4YTO €CTh JIOCTATOYHO MHOTO KaTeropuii oO0ydaeMbIX, KOTOpPbIE B CHIy HEKOTOPBIX
NICUXUYECKUX OCOOEHHOCTEM IUIOXO COOTBETCTBYIOT TECTOBOM METOJIMKE M TMOJy4aroT
3aHIKEHHBIE OIICHKHU (COOTBETCTBEHHO €CTh M TaKHe, YbH TECTOBBIC OIEHKU 3aBBIIICHBI). BbIBOI
W3 BCEro BBIIIECKA3aHHOIO cienyromui. lIpuMeHeHne TecTOoBOro KOHTPOJIA 3HAHMM 10
CHEUUAJIbHBIM  JUCUMIUIMHAM  HAa  BOEHHO-TEXHUYECKMX  CIELUUAJIBHOCTSAX  BBICLIETO
npoeCCHOHAIBHOTO 00pa3oBaHMsl IO HAIleMy MHEHHI0 BO3MOXXHO TOJBKO B BHJIE
MIPOMEKYTOUYHOTO KOHTpOJsi. KOHTponb 10 BceMy Kypcy, a TeM 0oJiee, UTOTOBBIM KOHTPOJIb IO
CHEIHMaIbHOCTH TO0Ka Ieecoo0pa3Hee BCero MpOBOJIUTH B TPAIUMIMOHHON (opme. MTOrobrit
KOHTPOJIb TI0 HEe MPO(UIBHBIM AUCHUIUIMHAM BO3MOKHO MPOBOAWTH B TECTOBOW (opme, HO
TOJIBKO TIOCJI€ TOTO KaK A3TH TEeCThl MPONAYT dYepe3 CEepbe3HbI aHadu3 U KOJUIEKTHMBHOE
oOcyxaeHue B pamkax mpoduinpHOM Kadeapbl U OyayT €0 JOMYIIEHBI K UCIOJIb30BAHUIO B
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yuebHOM mporecce. CoBpeMeHHas CUTyallusi B BOGHHOM 00pa30BaHUU OCIIOXKHSETCS TeM, YTO
Boopyxennbie Cunbl Pecniyonuku Kazaxcran HaxonsTcs B NpoLECcCe PEKOHCTPYKLIUU U
peopraHu3alum, MOCKOJIbKY KaK TEXHUKA U TEXHOJIOIUs, TaK U OPraHU3alMOHHBIE CTPYKTYPHI B
MOCIICAHUE TOJABI TPEOYIOT OOHOBJICHHS HEM3MEpUMO O0OJee MHTCHCHBHOTO, YeM 3TO OBLIO
paHbplIE: HMHHOBALIMOHHBIE IPOLIECCHl CTAM HOPMOHM KU3HENEATEIbHOCTH COBPEMEHHOIO
obmecrBa. B xome pasButus obmectBa, Boopyxennbix Cun Pecnyonmuku Kazaxcran u
OTJIeIbHBIX OPTaHU3alUN, B YACTHOCTH BO3HUKAET HEOOXOIUMOCTD YIPABISATH TUM IPOIIECCOM,
JUIst 4ero Tpedyercst puKcanus 1 HOPMUPOBKA HOBOTO MOPSIAKA MBIIIICHHSI, HOBBIX TEXHOJIOTUI
BO3JciicTBUS Ha opraHuzanuud. C 3TOH NENbl0 ClIeNUaIrcTaMd B OOJACTH YHPABJICHUS U
OpraHu3aIHN, YJKOHOMUKHA U COLIMOJIOTHH, TICUXOJIOTUU U HEKOTOPBIX APYruxX objacTtei HAy4yHO-
MPAKTUYECKOM  JCSITEILHOCTH TPEIJIaraloTCsl  CICIHaIbHBIE 00pa3oBaTebHBIE CPEICTBA
U TIOJIXOJIbl, KPaTKO paccMOTpeHHbIe Bhilie. OHAKO WHHOBAIMOHHBINA Mpolecc B 00yueHUU
ropazno mmpe. K nmepcrneKkTHBHBIM HANPaBIICHUSIM HHHOBAIIMOHHOTO O0YyUYEHUSI MOXXHO OTHECTH
TaKUe TEXHOJIOTUU:

- CUCTEMHBI U CUTyallMOHHbIN aHAJIN3;

- UMUTAIlMOHHOE MOJEIIUPOBAHUE;

- pa3paboTKa ClICHAPHUEB;

- UCCJIEJOBAaHUE JCICTBUEM;

- Pa3BUTHE PYKOBOJAUTEIICH;

- aKTUBHbBIE METOJbl COLUAIIHO-TICUXOJIOTUYECKON IMOATOTOBKH, B TOM YHCJIE Pa3JIUYHbIC
BU/JIbI TPEHUHTA;

- KOHCYJIbTUPOBAHUE;

- OPraHU3alUOHHOE Pa3BUTHE.

Takum 00pa3oM, noswimenHbie TpeGoBanus K opuuepy XXI Beka BBIpakaloTcs He
TOJIKO B BBICOKOM NpodecCHOHaNbHON KOMIIETEHTHOCTH, HO U B HEOOXOJUMOCTH BIIAJCHUS
COBPEMEHHBIMUA MH()OPMAITMOHHBIMU TEXHOJIOTHUSIMH M aKTHBHOTO WX HCIIOJIb30BaHUS B CBOCH
pabore. {151 MOArOTOBKU cHelMaincTa TpeOyeMoro ypoBHsS HEOOXOAMMO aKTHMBHO BHEAPSTH U
UCIIOJIb30BaTh B y4YEOHOM IIpPOLECCE MHHOBALMOHHBIE METOJAbl IIPENOJAaBAHUS BOEHHO-
CHEeLMATbHBIX JUCHUIUIMH TO3BOJIIOUIMX (OPMHUPOBATH BBICOKHI YpOBEHb HE TOJIBKO
TEOPETHUYECKUX 3HAHWM, HO W MPAKTUYECKUX HABBIKOB II0 CIEHHUAIBHOCTH IO3BOJISIONINX
YCIIEIIHO HE TOJBKO HAYMHATH NPOPECCHOHATBHYIO O(ULEPCKYIO AEATENbHOCTh, HO AKTHBHO
COBEpUIEHCTBOBATh CBOHM MpOQecCHOHAIbHBIII ypOBEHb B MPOIECCE BOMHCKOM CIYyXObI B
YCIOBHSAX aKTMBHOTO HaAyYHO-TEXHUYECKOTO U MHPOPMALIMOHHO-KOMMYHHKALIMOHHOTO Pa3BUTHS
TEXHOJIOT .
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DEVELOPMENT OF CULTURAL COMPETENCE IN THE PROFESSIONAL
ACTIVITY OF TEACHERS

Annotation. The humanistic trend of the development of society is inextricably linked
with the idea of a developing personality in the developing world, and the solution to this
problem directly depends on the level of education — the most important component of human
culture. The transition of the world community from technogenic to anthropogenic civilization,
the dominance of the humanistic paradigm in pedagogical theory and practice determine the need
to develop innovative approaches to the design of modern educational systems. Currently, the
personal culture of a specialist is becoming an important component of professional education.
Higher education ceases to be only professional, it becomes an element of a person's general
culture. The holistic image of a specialist is the image of a person of culture, a free, spiritually
rich person capable of creative self-realization, moral self-regulation and adaptation in a
changing socio-cultural environment. Continuing education of a specialist, which is carried out
within the framework of professional development, implies professional improvement in the
profile after a certain time, bringing him to new heights of activity, progressive enrichment of the
creative potential of the individual.

In the last decade, a culturological approach to understanding the processes of upbringing
and education has gained great importance, in which the humanitarian sense-forming aspect
comes to the fore. The educational process, its goals and orientation are in the focus of the theory
and practice of pedagogy. At present, the space of pedagogical thought has expanded
enormously. Today, new approaches to the coverage of the pedagogical process as a whole, the
main purpose of which is the formation of a holistic person, are being more and more confidently
approved. The formation of an integral personality is possible only in the ways of culture, and in
this regard, the pedagogical process is considered as a cultural phenomenon.

In modern conditions, the scientific literature on the problems of education is dominated
by the point of view of the need for a culturological approach to the study of various disciplines.
Thus, S.N.Batrakova emphasizes that "this approach is developing in the context and direction of
the development of modern science and culture as a whole, which implies changes in human
consciousness and thinking. The culturological approach to understanding the pedagogical
process is not a question of new techniques (although this is the case, but not primarily), but first
of all the teacher's worldview, methodological understanding of pedagogical realities and his
professional formation and development inextricably linked with this." The culturological
approach to the content and methods of teaching involves the assimilation by students in the
process of studying various disciplines of the life experience of the people, their culture (national
traditions, religion, moral and ethical values, art) and spiritual and aesthetic impact on the
thoughts, feelings, behavior, actions of the trainees. In order to implement a culturological
approach to teaching, a verbal teacher must have culturological competence. "In the twists and
turns of being of the XX century, according to V.S.Bybler, - in the ontologization and ever-
increasing universality of the meanings of culture, a special type of human consciousness of our
time is difficult and painfully brewing. In the intentions and tensions of this new type of
consciousness (the consciousness of one's being, the being of the world and modern man, one's
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co-being with other people and the world), a new type of thinking is formed, its new aspiration,
the Mind of culture is formed."

The development of culture by a person presupposes the development of ways of creative
activity by her (V.A.Slastenin). The education of a person of culture as the goal of a person-
centered education (E.V.Bondarevskaya) can be realized only by cultural education, i.e. one in
which the word, speech, and thought about culture are embodied in a scientifically organized
educational system and conditions are provided for the formation of culture as a subject of
activity. In a number of dissertation studies, the problem of training a creative teacher in
pedagogical universities is considered. Analyzing dissertations, we found out that there are no
studies on the formation of cultural competence of teachers of secondary schools in the system of
advanced training.

Keywords: culturological, pedagogical process, competence, cultural competence,
professional activity, students, education.

Tyiinaeme. Koram naMybIHBIH TYMaHUCTIK TCHISHIUSACHI JlaMyIIbl oleMIeTi JAaMblll
Kele JKaTKaH TYJIFa HJEACHIMEH TBIFbI3 OalllaHBICTHI JKOHE Oy MOcelieHl MIelry agam3ar
MOJICHHETIHIH MaHBI3JbI Kypamjaac Oeiri — OuUTiM JeHreliHe TiKeleh OaiyIaHBICThI. OJEMJIIK
KOFAMJIACTBIKTBIH ~ TEXHOTEHIIK OpKEHHETTEH  AaHTPONOTEeHIIK OpKEHHETKE  aybICYHI,
Ne/IarOrMKAJIBIK TEOPHUSI MEH MPAKTHKAIAFbl TYMaHUCTIK TapaJuTMaHbIH Y CTEMIIT1 Ka3ipri OimiM
Oepy >kyienepiH jxkobanayFa MHHOBALMSIBIK TOCUILACPAl o3ipiiey KaKETTUIIrH aHBIKTaNbl.
Kasipri yakpITTa MaMaHHBIH KEeKe MOACHHUETI KociOn OumiM OepyIiH MaHBI3IBI Kypamaac Oeiri
Oonpinl TaObuiaAbl. JKorapel OuTiIM Tek KociOu OOMyAbl TOKTATaAbl, ON aJaMHBIH JKAJIIbI
MOJICHHETIHIH 3JIEMEHTIHE alfHaiapl. MaMaHHBIH TyTac OCHECI-OyJI MIBIFapMAaIIbLUIBIK ©31H-031
JKY3€re achblpyFa, MOpPAIbJbIK ©31H-631 PETTeyre >XoHEe O3repill JKaTKAH oJIEYyMETTIK-MOJICHU
optara Oeiimaenyre KaOUIeTTi, €pKiH, pyxaHHu Oaif keke TyirFa. BUTIKTITIKTI apTThIpy aschIHIA
JKY3€re achIpblIaThIH MaMaHHBIH Y3AIKCi3 OltiMi Genriii Oip yakbITTaH KeiiH npoduiib OOHbIHILA
KociOM KeTUINIpyAi, OHBI KaHAa KbI3MET OWIKTIKTEpIHE IIBIFApyIbl, >KEKEe TYJIFaHBIH
HIBIFAPMAIIBUIBIK JI€YETiH IPOrPECCUBTI OAUBITYIbI OLITIpeIl.

Conrbl OHXBUIABIKTA OUTIM Oepy MeH OuliM Oepy HpOIECTepiH TYCIHYTe MOJEHU
Ke3Kapac YJIKEH MaHbI3fa ue OOoJIbl, OHJa TYMAaHHUTApJIbIK CEeMAaHTHUKAIBIK AacleKT OipiHIIi
OpbIHFa LIbIFaAbl. bimiM Gepy mpoleci, OHbIH MakcaTrTapbl MEH OaFrbIThl I€1aroruka TEOPUsChI
MeH MPaKTUKACBIHBIH 0acThl Ha3apbeiHaa. Ka3ipri yakpITTa MeJarorukaiblK OWIbIH KeHICTITT oTe
KeHei1i. byrinri TaHa neaarorukaibiK MpoIecTi TyTacTal KapbIKTaHIBIPYIBIH JKaHa TocUIIepl
ceHimMaipek OeKiTiTyne, OHbIH 0acThl MaKCcaThl TYTAC TYJIFAHbI KaJIbIITACTHIPY OOJBIN TaOBLIAIbI.
Tyrac TYIFaHBI KAIBINITACTRIPY TEK MOJICHHUET KOJBIHIA MYMKIH OO0JIabl, OCBIFaH OailIaHBICTHI
MeAarorUKaIbIK MPOIlecC MOACHH KYOBUTBIC PETiH/IE KapacThIPbLIA I

Kasipri xarmaiina Oinim Oepy npoOiemanapbl OOHBIHIIA FRUIBIMUA oi€OMeTTepAe SpTYpIil
MOHAEPAl OKyFa MOJCHHU KO3KapacThlH KaXeTTUIrli Typanbl Ke3kapac OacbiM. CoOHBIMEH,
C.H.BatpakoBa «OyJ1 TocUT Ka3ipri 3aMaHFbl FEUTBIM MEH MOJICHUETTIH KOHTEKCTIH/IE JKOHE J1aMy
OarbpITBIHIA JaMUabl, OyJl aJaMHBIH caHachl MEH OWJaybIHIAaFbl e3repicTepal Oinaipeni.
[TemarorukaibIK MPOIECTI TYCIHYT€ MOICHH KO3Kapac aHa dJiCTepre KaTbICThl emec (Oyi1 comai
Oonca ma, OipiHIII Ke3eKTe eMec), €H alAbIMEH MYFaliMHIH JYHUETAaHBIMBI, MEJaroruKalbIK
IIBIHABIKTEL  QJIICHAMANIBIK TYCIHY JKOHE OHBIH KOCiOM KaJbIlTaCybl MEH JaMYBIMEH TBIFbI3
OaitmanbpicThl». OKBITYOBIH Ma3MyHbl MEH OJICTepiHE MOJCHHUETTAaHYJBIK  Ke3Kapac
OKYILIBUIAPJIbIH XaJBIKTBIH OMIPIIK TXKIPUOECIHIH OpTYpil MOHAEpIH, OHBIH MOJICHHMETIH
(YITTBIK JOCTYpJiEep, MiH, MOPAaJbABIK-ITHKAIBIK KYHJBUIBIKTAp) MEHIEepYyiH OOJDKalibl, oHEp)
KOHE OKYUIbUIApJbIH OMIaphlHA, Cce3iMIepiHe, MIHEe3-KYJIKbIHA, 1C-OpEeKeTTepiHe pPyXaHHU-
ACTETUKANBIK ocep eTy. OKBITYIbIH MOJCHUETTAHYJBIK TOCUTIH KYy3ere achlpy YIIH aybI3lia
ceiiyiey MyFaliMi MOJICHUETTAHYJIBIK OUTIKTUIIKKE He O0Iybl KepeK. «XX FachIpJblH OachIHIa,
B.C.baiibnepaiy ce3iHe Kapail, - OHTOJOIM3alMs KoHE MOJCHHM MarblHAJIAPJbIH OapraH caiblH
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ecinm Keje >kaTkaH oMmOeOanThIFbIHIA O1371H 3aMaHBIMBI3JIBIH aJaM CaHACBIHBIH EpeKIe Typi
KUBIH JKOHE ayblp TypAe >kerineni. CaHaHbIH OCHI )KaHA TYPiHIH HUETTEpi MEH LINeNeHICTepiHIe
(oHBIH OOJMBICHI, QJIEMHIH OHE Ka3ipri ajaMHBbIH CcaHachl, OHBIH Oacka aJaMJapMeH KoHE
oneMMeH Oipre eMip cypyi) OilaynblH aHa TYpl KaJbIITAacaabl, OHBIH >KaHA YMTBUIBICHI,
MOJICHUETTIH aKbLI-OMbl KAJIBIITACAIBI.

TynraHblH MOIEHHETTI UTepyl OHBIH IIBIFAPMAIIBUIBIK 1C-9pPEKET TOCUIIepiH HUrepyiH
oomxkaiiael (B.A.CnacreHun). MoneHHETTI ajmamibl TyIrara OaFbITTalFaH OuUlM  OepyaiH
Makcatbl petinae topoueney (E.B.bonnapeBckas) Tek MoneHn OUT1iM apKbUIbI )KY3€Te achIPbLITYbhI
MYMKiH, SFHU MOIEHHET Typalibl CO3, COMIICY KOHE OW FhUIBIMU YHBIMIACTHIPbUIFaH OitiM Oepy
JKYHECiHEe eHIN, MOACHHUETTIH KbI3MET CYOBEKTICI peTiHIE KalbIITaCyblHA >KaFgal jkacajapl.
Bipkarap auccepTalsuIBIK 3epTTeyJSiep MeNaroruKaiblK YHUBEPCUTETTEPAC IIbIFAPMAIIbLIBIK
OKBITYIIBIHBI Jlasipiiay MOCENIeCiH KapacTelpaabl. Jlucceprammsumiapipl Taigail OTHIpBI, 013
OUTIKTUTIKTI  apTThIpy JKyHeciHae kammbel OumiM  OepeTiH MeKTen  MyFaliMIepiHiH
MOJICHUETTAHYIIBUIBIK KY3BIPETTUTITIH KaJBIITACTHIPY OOMBIHINIA 3EpTTEYNep JKOK CeKEHIH
AHBIKTA/IBIK.

Tyiiin ce3aep: MojCHUETTaHY, MMEJArOTUKANIBIK MPOIECC, KY3BIPETTUIIK, MOJICHUETTaHY
KY3BIPETTIJIIT1, KOCIOM KBI3MET, CTYyIEHTTEP, O1TIM.

AHHoTanus. ['ymaHucTHueckas TEHACHLMS pa3BUTUs OOLIECTBa HEPA3pbIBHO CBS3aHA C
uaeel pa3BUBAIOILECICS JIMYHOCTH B pa3BUBAIOLIEMCS MHUpPE, U pEUIeHHe 3TOH HpoOIeMbl
HaIpsIMyI0 3aBHCUT OT YpOBHSI OOpa3oBaHMs — Ba)KHEWIIEH COCTABIISIIOIIEH YelI0BEUECKON
KyJIpTypbl. Ilepexon MupoBoro cooOmiectBa OT TEXHOI'€HHOW LUMBUIIM3ALUU K aHTPOIOI'€HHOM,
JAOMUHHPOBAHUC FYMaHI/ICTI/I‘-IeCKOf/'I napaagurmMbl B HGILaFOFHqCCKOﬁ TCOpPHUU W IIPAKTUKC
OIpeNeNIAI0T HEOOXOIUMOCTh Pa3padOTKW HMHHOBALMOHHBIX MOAXOJIOB K MPOEKTHUPOBAHUIO
COBpPEMEHHBIX 0O0pa30oBaTeIbHBIX CHCTEM. B Hacrosiiee BpeMs JHYHOCTHAs KyJIbTypa
CreMaiucTa CTAaHOBUTCS Ba)XKHOM cocTaBistoliel nmpogeccuoHansHoro ooOpa3oBanus. Breiciiee
o0pa3oBaHue MepecTaeT ObITh TOIBKO MPO(ECCHOHATBHBIM, OHO CTAHOBUTCS 3JIEMEHTOM OOIIEH
KyJbTYpbl uesioBeKka. LlenocTHblii 00pa3 cmenuanucrta — 3TO 00pa3 uesoBeKa KyJIbTYpHI,
CBOOOAHOM, JyXOBHO OOraTtol JUYHOCTH, CIOCOOHOW K TBOPYECKOH caMopeaau3aluu,
HPABCTBEHHOM CaMO pEryJsIlMM M aJanTallid B MEHSIOIIEHCS COLMOKYJIBTYPHOM Cpefe.
HenpepsiBHOE 00pa3zoBaHue chenuanucra, KOTOPOE OCYIIECTBISIETCS B paMKaxX IOBBIILICHUS
KBaJTM(UKALNK, TOApPa3yMeBaeT MPO(ecCHOHANTBHOE COBEPIICHCTBOBAHUE MO MPOQHIII0 depe3
OMpeCACIICHHOC BPEMs, BBIBCACHUC €TI0 Ha HOBBIC BBICOTBHI ACATCIBHOCTH, IMPOTPECCCHBHOC
oOoraiiieH1e TBOPYECKOT0 MOTEHIIHANa TUYHOCTH.

B nocnennee pecsarunerre OONBLIOE 3HAYEHUE NPHOOPEN KyJIbTYpPOJIOIHUECKUI MOAX0]
K TMOHMMAHUIO MPOIECCOB BOCIMUTAHUS U 00pa30BaHUs, B KOTOPOM Ha MEPBbIN IUIaH BBIXOJUT
TYMaHUTapHbI cMbIciooOpasyromuid  acnekT. OOpa3oBarenbHBIM Mpolecc, €ro Uelu u
HaIlpaBJIEHHOCTh HAXOJATCS B LIEHTPE BHUMAaHUs TEOPUH U MPAKTUKHU TeJaroruku. B Hacrosimee
BpeMs IIPOCTPAHCTBO IE€1arOrMueCcKoi MBICIU Ype3BbIYaliHO pacmmpuiiocsk. CeronHs Bce Ooiee
YBEPEHHO YTBEP)KIAIOTCS HOBBIE MOAXOABI K OCBELIEHUIO MEarOrM4ecKoro mpouecca B LENoM,
[JIaBHOM 1LIE€JBI0 KOTOPOro sBisieTcss (OpMHUpPOBAHHME IEIOCTHON JMYHOCTH. PopMuUpOBaHUE
LIEJIOCTHOW JIMYHOCTH BO3MOXHO TOJIBKO HA IYTAX KYJIBTYPBI, U B CBSA3H C 3TUM NEAATOTNYECKHM
MPOIIECC pacCCMaTPUBACTCA KaK KYJIbTYpHBIN (heHOMEH.

B coBpeMeHHBIX YCIOBHSIX B HAaydyHOW JUTeparype Mo mpobieMaM oOpa30BaHuUs
JOMHUHHUPYET TOYKa 3pEHUS O HEOOXOAWMOCTH KYJIbTYPOJOTHYECKOTO IMOAXO0AAa K HM3YyYEHHIO
pasnnuHbX qucuuiuinH. Tak, C.H.baTpakoBa nmoauepkuBaeT, UTo «IaHHBINA MMOJIX0J pa3BUBACTCS
B KOHTCKCTC W HAIIPaBJICHHUU PAa3BUTHUA COBpeMeHHOﬁ HAayKM MW KYJIBTYpPbl B LCJIOM, 4YTO
N0JIpa3yMeBacT M3MEHEHUs B 4YEJIOBEUECKOM CO3HAHMM M MbluuleHUU. KynbTyponormueckuit
moaxoJ K MOHMMaHHIO MEAArorndyeCKoro nmpouecca — 3To BOIIPOC HEC HOBBIX MCTOIHUK (XOTSI 3TO N
TakK, HO HE B MEPBYIO OYepe/ib), a MPEKE BCEr0 MUPOBO33PEHUS YUUTENS, METOAO0IOTUYECKOTO
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NOHMMAHUA  TEAarorMYecKuX peasuii W HEepa3pblBHO  CBSI3aHHOTO € JTUM  €ro
npo¢eCCHOHATIBHOTO CTAHOBIICHHUS U pa3BUTHs». KyabTypolorndeckuil moaxoa K CoAep KaHuio
U METOoJaM TMpenoJaBaHusl MpPEarojiaraeT yCBOGHUE YYallUMHUCS B TIPOLECCe H3YUYCHHS
Pa3IUYHBIX JUCHUIUIMH KU3HEHHOTO OMbITa HAPOJIA, €r0 KYJIbTYphl (HAIlMOHAIBHBIC TPAJAUIIHH,
pENIUTrHsl, MOPAIbHO-3TUYECKHE LIEHHOCTH, UCKYCCTBO) M JTyXOBHO-3CTETHUECKOE BO3/ICHCTBHE HA
MBICJIH, YyBCTBA, OBEJCHHE, MOCTYNKH 00ydaeMbIX. UTOOBI peann30BaTh KyJIbTypOJIOTHUECKUI
MOJIXOJ K MpernofaBaHUI0, YYUTENIb YCTHOM pedu JoJDKeH o0JaJaTh KyJIbTYPOJIOTHYECKON
koMrieTeHnuen. «B nepunerusx Obrtust XX Beka, - kak nucan B.C.baiibnep, - B oHTOJIOrH3aun
U BCE BO3pACTAaIOUIEl YHUBEPCAIbHOCTU CMBICIOB KYJIbTYPBI, TPYJHO U MYYUTEIbHO HA3pPEBAECT
0COOBIN THIT YeJIOBEUECKOTO0 CO3HAHMS HAlIero BpeMeHU. B HaMepeHHsX U HanpsHKEHUSX 3TOrO
HOBOTO THIIA CO3HAHHs (CO3HAHUE CBOETO OBITHS, OBITHS MHpa U COBPEMEHHOI'O YEIOBEKa,
CBOEr0 COCYIIECTBOBAHUSA C JPYTUMH JIIOJABMU U MUPOM) (hOpMHUpYETCS HOBBIN THUIT MBIILICHUS,
€ro HOBOE CTpemiieHue, hopmupyercs Pazym KylnbTypb».

OcBoeHHE KyJIbTYpbl JUYHOCTBHIO MpPENIOJiaraeéT OCBOCHHE €0 CIOCOOOB TBOPUECKOMH
nestensHocTH (B.A.Cnactenun). Bocnurtanue uenoBeka KyJdbTypbl Kak I€db JIMYHOCTHO-
opueHTupoBanHoro obpa3oBanus (E.B.bonmapeBckas) MoxeT OBITh peaJn30BaHO TOJBKO
KyJIbTYPHBIM 00pa3oBaHUEM, T.€. TaKUM, B KOTOPOM CJIOBO, p€4b M MBICIIb O KYJIbType
BOILIONIAIOTCS] B HAYYHO OPraHU30BaHHOM 00pa30BaTeIbHON CUCTEME U CO3/1AI0TCS YCIOBUS TS
dopMuUpOBaHUA KYyJbTYpbl Kak CyOBEKT JeATelNbHOCTH. B  psne nuccepTralnOHHBIX
UCCIICIOBAaHUM paccMaTpUBaeTcsi MpoOiieMa MOJATOTOBKM TBOPYECKOTO IMperojaBaTeNs B
MEJarorHYecKrX By3ax. AHAIM3UPYS JUCCEPTAIlUU, Mbl BBIACHHIIHU, YTO B CUCTEME IMOBBIIIICHUS
KBaTM(UKAIIMM ~ OTCYTCTBYIOT HCCJIENOBaHUS 10 (OPMHPOBAHUIO KYIbTYpPOJIOTHUYECKOM
KOMIIETEHTHOCTH Y4UMTENeH 00111e00pa30BaTEIbHBIX HIKOJI.

KitoueBble cii0Ba: KyIbTypOJIOTUYECKUH, MENAarord4ecKHil mpoiecc, KOMIETEHIIHS,

KYJIbTYPOJOTUICCKaA KOMIICTCHII M, HpO(l)CCCI/IOHaJII)Haﬂ JACATCIIbHOCTD, CTYACHTEI,
obOpa3zoBaHue.
Introduction.  Analysis of psychological, pedagogical, cultural, linguistic,

methodological literature on the topic of research and the study of school practice revealed
contradictions between:

- the social order of modern society for the education of a person of culture and the
insufficient development of this pedagogical problem in theory and practice [1];

- the importance of the problem of preparing a teacher of Russian language and literature
with cultural competence to implement a cultural approach to education and the insufficient
development of its theoretical foundations [2];

- the resources of the professional development system for the development of the
cultural competence of the teacher-wordsmith and the lack of development of methodological
ways of such training.

The indicated contradictions determined the problem of the study: what are the
pedagogical conditions for the development of the cultural competence of a teacher of English
language and literature in the system of advanced training?

The purpose of the study: to theoretically substantiate, develop and test a model for the
development of the cultural competence of a teacher-wordsmith in the system of advanced
training.

The object of the study: the process of preparing a teacher-wordsmith in the system of
advanced training.

Subject of research: the process of development of the cultural competence of a teacher-
wordsmith in the system of advanced training.

Research hypothesis: the process of developing the culturological competence of a verbal
teacher in the system of advanced training will be successful if:
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- the essence of the concept of "cultural competence™ is revealed;

- amodel of the development of the cultural competence of a verbal teacher in the system
of advanced training has been developed and introduced into the system of advanced training;

- a program for the development of the cultural competence of a verbal teacher in the
system of advanced training has been created and implemented;

- methodological support of the process of development of the cultural competence of the
teacher-wordsmith in the system of advanced training has been developed,;

- the pedagogical conditions for the development of the culturological competence of a
verbal teacher in the system of advanced training are determined.

The purpose of the study and the proposed hypothesis determined the need to solve the
following tasks:

1. To determine the degree of study of the problem of the development of cultural
competence of the individual, improvement of professional skills and activation of professional
growth of a verbal teacher in pedagogy.

2. To create a model for the development of the cultural competence of a verbal teacher
in the system of advanced training.

3. To determine the pedagogical conditions of the process of developing the
culturological competence of a verbal teacher in the system of advanced training.

4. To develop and test a program for the development of the cultural competence of a
verbal teacher in the system of advanced training.

5. To develop criteria for professional growth and the dynamics of the development of the
cultural competence of the teacher-wordsmith.

The following research methods were used to solve the tasks and verify the hypothesis
put forward:

- theoretical (analysis of philosophical, psychological, pedagogical, linguistic, cultural,
methodological literature on the problem of research);

- empirical (observation of the pedagogical process, pedagogical experiment in its various
forms, questionnaires, testing, conversation, analysis of creative projects of teachers of literature
and other research materials);

- statistical (statistical processing of research materials).

The methodological basis of the study were: a systematic approach, a culturological
approach (M.M.Bakhtin, V.S.Bybler, E.V.Bondarevskaya, N.B.Krylova, GL.Shchedrovitsky and
others); general philosophical and psychological theory of activity (M.A.Vikulina, P-
Yakhalperin, A.NLeontiev, S.L.Rubinstein); personality-oriented approach (K.A.Abulkhanova-
Slavskaya, B.G.Ananyev, L.Szygotsky, A.NLeontiev and others); the idea of continuous
education as a process of enriching the creative potential of the individual (\V.A.Slastenin); the
theory of professional development as a qualitative transformation of the inner world of a teacher
(N.V.Kuzmina, V.D.Shadrikov, LI.Bozhovich, A.K.Markova, A.A.Derkach).

The theoretical basis of the study was: the theory of culture and its role in the
development of personality (D.Slikhachev, M.A.Nekrasova, Tllpikalova and others);
psychological and pedagogical concepts of developmental learning (Y.K.Babansky,
N.D.Nikandrov, = V.A.Slastenin); the theory of personality-oriented education
(E.V.Bondarevskaya, V.V.Davydov, L.V.Zankov and others); research in the field of
psycholinguistics (L.S.Vygotsky, N.I.Zhinkin, A.A.Leontiev, A.R.Luria, V.Lyaudis and others);
psychological concepts of personality development (L.S.Vygotsky, L.l.Bozhovich,
D.B.Elkonin); theory of linguistic personality (KHK.Guards); teaching Russian language and
literature from the standpoint of a culturological approach (E.A.Bystrova, T.N.Volkova,
T.A.Voronova, A.D.Deikina, M.A.Dmitrieva, T.K.Donskaya, L.l.Novikova, L.P.Sychugova,
L.A.Khodyakova and others).
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The main part. At the first stage (2007-2009), the research program was developed, the
literature on the studied issues was analyzed, the conceptual apparatus and methodology of the
study were determined, empirical data on the state of the formed cultural competence of teachers
of literature were selected, experimental materials were developed, and their partial verification
was carried out.

At the second stage (2009-2010), theoretical research continued, a hypothesis was
worked out, the content, forms and methods of developing the cultural competence of teachers of
literature in the system of advanced training were determined, they were tested in practice, and
the results were analyzed.

At the third stage (2010-2011), the main provisions of the study were adjusted, the
materials of the experimental work were generalized and systematized, conclusions were
formulated.

The scientific novelty of the study is as follows:

- the content of the concept of «culturological competence» of a verbal teacher, defined
by us as an integrative quality of a teacher's personality, the ability to adequately perceive works
of art, give them an independent assessment, use the spiritual and moral potential of cultural
values in school practice, determining the nature and qualitative level of relations between a
person and the cultural environment, manifested in the comprehension of works of culture and
art, readiness and ability to implement a culturological approach in the study of humanities [3];

- works of culture and art are presented as a means of developing the culturological
competence of a verbal teacher, and for these purposes their psychological and pedagogical
potential is revealed (a source of creative activity, the creation of an emotional and creative
culturological atmosphere of lessons, comprehension of national culture);

- a model of the development of the culturological competence of a verbal teacher in the
system of advanced training, including meaningful, cognitive, emotional and creative
components, is presented;

- the pedagogical conditions for the development of the culturological competence of a
verbal teacher in the system of advanced training are determined: the use of a culturological
approach to the process of developing the culturological competence of a verbal teacher; the
development of methodological support; following the stages of this process; the organization of
creative activity and the use of various forms of work in professional activity [4].

The theoretical significance of the study is as follows:

- the content of the concept of «cultural competence» as a pedagogical category is
clarified;

- the theoretical provisions of the process of developing the culturological competence of
a verbal teacher in the system of advanced training are disclosed and substantiated;

- developed, tested and implemented a model for the development of the cultural
competence of the teacher-wordsmith in the system of professional development;

- the main components that form the basis of the model of the development of the cultural
competence of the teacher-wordsmith in the system of advanced training have been developed,;

- a set of pedagogical conditions is theoretically justified, which ensures the effectiveness
of the process of developing the cultural competence of a teacher-wordsmith in the system of
improving classification.

The practical significance of the study is determined by the fact that it:

- the content, methods and forms of the process of developing the culturological
competence of a verbal teacher in the system of advanced training are determined;

- developed and tested methodological support for the development of the cultural
competence of the teacher-wordsmith, including the program, methodological recommendations.
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The research materials can be used in the development of programs and teaching aids for
the development of the cultural competence of the teacher-wordsmith in the system of advanced
training, as well as in lectures and practical classes at pedagogical universities.

The reliability and validity of the research results is confirmed by the study of
philosophical, psychological, pedagogical, cultural, methodological literature, a meaningful
analysis of experimental data obtained using diagnostic techniques and pedagogical experiment,
the use of a set of research methods corresponding to the object, subject, goals and objectives,
personal teaching experience, confirmation of the hypothesis by theoretical and practical results

[5].

1. The culturological competence of a verbal teacher is defined as an integrative quality
of a teacher's personality, the ability to adequately perceive works of art, give them an
independent assessment, use the spiritual and moral potential of cultural values in school
practice, determining the nature and qualitative level of relations between a person and the
cultural environment, manifested in the comprehension of works of culture and art, readiness and
ability to implementation of the culturological approach in the study of humanities [6].

2. A model of the development of the cultural competence of a teacher of literature in the
system of advanced training, including competence, cultural, axiological, activity, systemic,
personality-oriented approaches, specific principles, components (procedural-methodological,
substantive, reflexive-creative), stages and levels of its formation.

3. Pedagogical conditions for the development of the culturological competence of a
verbal teacher in the system of advanced training: the use of a culturological approach to the
process of developing the culturological competence of a verbal teacher; the development of
methodological support; following the stages of this process; the organization of creative activity
and the use of various forms of work in professional activities, ensuring the personal and
professional freedom of teachers [7].

The study of culture has deep philosophical traditions and attracts the attention of
representatives of other sciences, such as archaeology, ethnography, psychology, pedagogy,
history, sociology, but only in the middle of the XX century the idea of a special
interdisciplinary study of culture was realized [8]. The main directions of cultural studies are
determined by the possibilities of cultural studies (which distinguishes it from other modern
disciplines of the humanities cycle) in the artistic and aesthetic impact on the individual, and the
massive layer of axiology (the doctrine of values) contained in the categorical core of the science
of culture allows it to act as the foundation of the humanitarization of the school.

In the cycle of human sciences, the concept of «culture» belongs to the most
fundamental. This concept is very capacious, since it includes morality, and the whole range of
ideas and creativity of a person, and everyday life, and traditions [9]. «Culture is always, on the
one hand, a certain number of inherited texts, and on the other — inherited symbols» (Y.
MLotman). The didactic concept of culture includes the education of a citizen of Kazakhstan by
means of national culture.

Modern Russian pedagogy has put forward the ideal of a «man of culture» — an
independent, creative, morally autonomous, socially active, free and responsible person.
Educational and educational processes are considered as the formation of personality in culture
[10]. This concerns, first of all, the content of education and upbringing, the possibilities of
humanitarization and humanization of which are widely discussed at the present time (E.V.
Bondarevskaya, T. Volkova, A.L. Deikina, T.E. Donskaya, S.V. Kulnevich, LL. Sychugova and
others).

The meaning of the culturological approach is to consider educational ideas in the context
of world cultur [11]. Thus, N.B.Krylova defines the culturological approach as «a set of
methodological techniques that provide an analysis of any sphere of human life and activity
through the prism of system-forming cultural concepts, such as culture, cultural patterns, norms
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and values, lifestyle and lifestyle, personality and society, cultural activities and interestsy.
Cultural, moral, and humanistic values were recognized as the leading ideas of education by
A.Disterveg, V.A.Sukhomlinsky, L.N.Tolstoy and K.D.Ushinsky. The philosophical roots of
culturological ideas are found in the works of I.Kant, E.Kassirer, M.Harris, O.Spengler, in the
studies of Russian scientists: M.M.Bakhtin, N.A.Berdyaev, L.S.Vygotsky, A.Flosev,
Y.M.Lotman, GL.Shchedrovitsky.

In the pedagogical literature, special attention is also paid to the problem of cultural
conformity (A.Disterveg, N.B.Krylova, LL.Sychugova). Thus, the culturological approach
considers educational ideas in the context of world culture [12]. The pedagogical literature also
highlights the principles that underlie the culturological approach. Thus, L.P.Sychugova
highlighted the following principles: the conformity of education to a diverse palette of culture;
cultural self-determination of the child; provision of various cultural functions (not only the
function of broadcasting cultural experience); disclosure of the personal culture of each child
[13]. The author emphasizes that the culturological approach considers education in the context
of world culture and is focused on students' cognition of various forms of cultural existence of
people. T.N.Volkova identifies the following principles: «culturological, integrative (or the
principle of interdisciplinary culturological content), emotional-aesthetic, communicative,
mentality (or the subjective-personal principle)». The implementation of these principles
involves familiarization of students with the national culture of their country, its traditions,
customs, history, the formation of a value attitude to the national culture, a value picture of the
world within the framework of intercultural dialogue, the development of speech, aesthetic and
emotional culture of students, cognitive interest and creative reflection to various cultural
phenomena [14]. We relied on these principles in the course of our research.

Conclusion. The activity component is characterized by the ability to own innovative
technologies in the aspect of a culturological approach to education, to be active in the process of
pedagogical activity.

The communicative component presupposes the ability to organize communication in the
process of students' comprehension of cultural works, to possess the skills of pedagogical
communication, to model a variety of communication situations about cultural works.

The emotional and creative component is characterized by the manifestation of
inspiration, creative abilities in the aspect of a culturological approach to education, an emotional
attitude to works of culture and art, an understanding of their role in the process of teaching
schoolchildren, the ability to empathize.

As a result of the culturological orientation of the educational content, a person is
becoming ready for a humanitarian-oriented choice, possessing various competencies, and the
use of a variety of practical material in the learning process helps to form a person ready for a
holistic perception of the culture of the world based on cultural tolerance and respect for the
human person as a carrier of culture. Thus, the culturological approach provides an opportunity
to consider the pedagogical process as a cultural phenomenon. Cultural conformity becomes the
most important condition for the development of the pedagogical process and a means of
realizing its humanization. The goal of pedagogical activity is the education of a person of
culture, an opportunity is created to ensure the complexity of the scientific approach by
implementing the unity of pedagogy and cultural studies. Therefore, a new direction is
developing in modern pedagogical science — pedagogical culturology.
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K.K. KYAHBIIIIEBA!, C.E. CMAT'YJIOBAL F. AXPATJIMHOBA®,
H.O. AKUMBAEBA!, H.A. KX¥YMAHOBA'

YKazax ynmmuig xe130ap nedazozuxanvix ynusepcumemi,
Anmamwr K., Kazakcman Pecnyoauxacwi

XUMUAIAH SJEKTUBTI KYPCTAP APKbLJIbl OKYIIBIJIAPBIH
OKY-3EPTTEY BIVIIKTEPIH KAJIBIIITACTBIPY

Tyitingeme. Op OuTiM anymbiFa 0a3aiblK OUTIM OEpy JKOHE OHBIH HETI31HIIE YKaH-KaKThI
TYJIFa KaJBIITACTBIpyFa JKardald jkacay OYTiHII KYHHIH e3eKkTi mocerneci Oonbim Typ. Opra
MEKTENTEP/Ie OKBITHUIATHIH 0a3ajblK MOHACPAI MHHUMAIbABI XKaIIbl OUTiM Oepy HeHrerinie
OKBITBUTYBI KEKE OKYIIBIHBIH EpeKIIeirine, KaOileTiHe Kapaih Ky3bIpeTTiI KaThHAC jKacayra
TOJIBIK MYMKIHJIK Oepe anMaii OTbIp. AJl 3JIEKTUBTI Kypc 0a3albIK koHe OeHiHIIK KypcTapablH
HIEKTEYJi MYMKIHIIKTEPiH OTEIl, >KOFAapFhl CBHIHBIN OKYHIBUIAPBIHBIH OPTYPIi OLTIM amyJarsl
KOKETTUTIKTEpiH  KaHaraTTaHablpagbl. COHBIMEH KaTrap €HOEK HapbIFbIHIA OJCEKENeCTIKTI
KaMTaMachl3 €Ty MaKCaThIH/A KOCIOW JIaF IbUIap bl KAIBINTACTRIPYFA XKaFJai jkacai bl

Makanaia aBTOpJiap XUMUSIAAH DJIEKTHUBTI KypcTapbl JKYHedl TypAe KYpridy apKbLIbl
OKYIIBUIAPIBIH OKY-3€PTTEy OPEKETi CHSAKTHI MPAKTUKAIBIK MAaHBI3IbI MIHISTTCPIl IICITYIiH
JKOJIBIH KOPCETKEH. DIIEKTHBTI Kypc Oarmapiamachl xyie Kypylibl (akTop peTiHle KYPBUIBIIL,
OpTa JKOHE KOFApPFBI CHIHBIN MAaTePHAIIBIH KAMTHIFAH KaFaai1a OKyIIbUIap/ia OKYy-3epTTSYIIUTK
OPEKETIHIH TOKIPUOEC] KaIbINTAaCca bl IETeH TY)KbIPbIMFa KEJITCH.

Tyiiin ce3nep: OimiM Oepyai JambITy, OCHIHAIK OKBITY, DJIEKTUBTI KypC, XHMUSIIBIK
NPAaKTUKYM, OKY-3€PTTEYIIIIK OPEKET.

AHHOTANUA. AKTYyaJbHBIM BOIIPOCOM CETOIHSIIHEr0 JHS SIBJISICTCS MPEIOCTABICHUE
BO3MOXXHOCTH TMOJY4YEHHs] KaueCTBEHHOTO OO0Opa30BaHMs KaXJ0My OOydarolleMy M CO3JaHUs
ycioBuiM it (DOPMUPOBAHHS BCECTOPOHHE pa3BUTOW JWYHOCTU. [IpenonaBanme 6a30BBIX
MpeIMETOB, TPENOAaBacMbIX B OO0IIEOOpa30BAaTENbHBIX IIKOJIAX OCTAOTCI Ha YpPOBHE
MUHUMANBbHOTO o0mero oOpa3oBaHUs M HE TMO3BOJSIET KOMIETEHTHO TMOAOWUTH K
WHAUBUAYAIbHBIM  CIIOCOOHOCTSM  OTHENBHBIX ~ yUallMXCA. OJEKTHUBHBIM Kypc MOXKET
«KOMIIEHCHPOBATh» OTPaHUYCHHBIE BO3MOXKHOCTH 0a30BBIX 00pa3oBaTeNbHBIX MPOTpaMM HeE
OTBEUaloLMil 00pa3oBaTEIbHBIM MOTPEOHOCTSIM CTaplIeKiIacCHUKOB. OOydeHrne B 3JIEKTHUBHOM
Kypce Mpu3BaHa yIOBJIETBOPUTH 00pa30BaTeNbHBIN 3ampoc (MHTEPEChl, CKIIOHHOCTH) yYCHHKA,
Takke crmocoOcTByeT (hopmMHUpoOBaHUIO TPO(ECCHOHATBHBIX HABBIKOB B IIENAX OOECTeueHus
KOHKYPEHIIMU Ha PBIHKE TPYyAa.

B nmaHHOI cTaThe aBTOpPBI pacCMaTPUBAIOT PEUIEHHE BaXKHBIX MPAKTUUECKHUX 3a/1ay, TAKUE
KaK Hay4dyHO-HUCCJENOBATENbCKas JEATENbHOCTh OOYYalOmIUXCs, TOCPEACTBOM PETYISIPHO
MIPOBOJIUMBIX AJIEKTUBHBIX KYpPCOB MO0 XMMHUH. OHU NMPUIIUTH K TAKOMY BBIBOJY, €CJIH IIporpaMmma
AJIEKTUBHOTO Kypca pa3paboTaHa KaK CHCTEMHBIM (haKTOp, BKIIOYAIONIUN B CeOsl MaTepHasbl
CpenHeH M cCTapliuX KJIaccoB TO OHa OyJeT CcrnocoOCTBOBaTh MPHUOOPETEHUIO OIbITa
MIPENO/IaBaTENIbCKON U UCCIEN0BATENBCKOM ACSITENIBHOCTH YUAIIAECS.

KiroueBrblie cioBa: pa3Butre o0Opa3oBaHus, MpodriibHOE 00ydeHHUE, dJIEKTUBHBIN KypC,
XUMHUYECKHH MPAKTUKYM, YIeOHO-HAayqHAs JeSTEIbHOCTb.

Annotation. An urgent issue of today is the provision of an opportunity to receive a
quality education for every student and the creation of conditions for the formation of a
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comprehensively developed personality. The teaching of basic subjects taught in general
education schools remains at the level of minimum general education and does not allow a
competent approach to the individual abilities of individual students. An elective course can
"compensate” for the limited possibilities of basic educational programs that do not meet the
educational needs of high school students. The elective course is designed to satisfy the
educational request (interests, inclinations) of the student, also contributes to the formation of
professional skills in order to ensure competition in the labor market.

In this article, the authors consider the solution of important practical tasks, such as the
research activities of students, through regularly conducted elective courses in chemistry. They
came to the conclusion that if the elective course program is designed as a system factor that
includes materials from middle and high school, then it will contribute to the acquisition of
experience in teaching and research activities of students.

Keywords: development of education, specialized training, elective course, chemical
workshop, educational and scientific activity.

Kazipri ke3ge amamzar yIIiH aca MaHbI3bl KYHABUIBIK KOHE 1C-OPEKETTIH JJICYMETTIK
MopTebere we caigacel — OuUTiM Oepy. bys cama Tapux IeH KeJemiekTi OalIaHBICTBIPAThIH —
OyrinHig >xeMmici. OHBIH HeETi3iHAE Xallbl aJaMHBIH KaHJail na Oip OarbITTa JaMybl, TYJIFa
OOJIBIN KAJIBITITACYBI, 9p ICIHIH MaKcaTKa arapap >KOJiJa aaacTeIpMaybl aiiKbIH KOPCETLIeI].

Op MylleciHiH OUTIM JeHreill, 3UATKepIiK KaOuleTi CTpaTerusyIblK pecypc OOIBII
TaObUIATBIH 3aMaHayd KoFaMm OuniM Oepyre jkaHa TajanTap Koroaa. bimim Oepy xyleciH
MOJICpHHU3AIUSIIAYABIH MaHbI3[bl OarbIThl OUTIM OepyliH THIMIUIINT MEH camachblH apTThIPY
daxTops! Oosbin Tabbutaabl. ON TananTapra cail Kaiumel 611iM OepeTiH MEKTENTEPiH KOFapFbI
CaThIChIHJIA OCHIH/IIK OKBITY €HT13111.

Kazakcranmarsl OeiiHAIK OKBITYIBl YHBIMIACTHIPYIBIH HETi3ri uaeschl KP sxanmsr Gimim
OepeTiH  MEKTENTepIiH JaMy JKOHE JKaimbl opra OutiM  Oepy  Ma3sMYHBIHBIH
TYKBIpBIMAAMANapbiHAa KepiHic TanTbl. JKanmel OumiM  OepeTiH MEKTENTepAiH Jamy
TYKBIPBIMIAMAChl OPTa MEKTENTEP/A1H KOFAPFbl ChIHBINTAP 1A asKTaJaTbIHbI aHBIKTAIAbI [1].

OKymsIIapapl OKBITY capajiay HETi3iHJe OJIapbIH KbI3BIFYIIBUIBIKTAPBIH €CKEePE OTHIPHIIL,
KapaTbUIbICTAaHY-MaTEeMaTUKAIBIK, T'YMaHUTapJbl-3CTETHUKAIBIK KOHE  KoCIOM-TEXHMKAJIBIK
OarpITTap OOMBIHINA YHBIMIACTHIPY KapaCTHIPBIIIBL.

HopmatuBTrik KykaTTapia OeHiHOIK OKbITy OuriM 0Oepy YpIICIHIH  KYPBUIBIMBI,
YIBIMIACTBIPBUTYBI JKOHE Ma3MYHBIHA ©3repiC €HI13€ OTHIPHIN, OKYIIbUIApAbIH KadilieTTepl MeH
KbI3BIFYIIBUIBIKTAPBIH €CKEpil, OJapiblH OUIIM aly HMETIH >XaJIFacThIpyblHAa JKOHE OMIpIiK
JKOJIBIH aHBIKTayFa MYMKIH/IIK O€peTiH OKbITYbIH capajiay *oHe JAepOecTIriHIH Kypaibl peTiHae
KapacThIpbUTazp! [2].

Kazakcran PecnyOnukaceiHbiH opTa OuliM OepymiH MeMIIeKeTTIK KajmbiFa MIHJIETTI
ctannapTeinblH «Herisri epexenepinge» (PKMBBC 2.003-2002) sxanmsl opta OimiM OepymiH
skoraprbl caTeichiHga 2006-2007 oKy KbUIbIHAH Oacrtam OCHIHIIK OKBITYIbl YHBIMIACTHIPYFa
Heri3 OonaThiH OipkaTap cumarramainapsl kentipiareH. JKMBBC 2.003-2002 coiikec GeitiHnik
okpITy 10-11 chiHBIMITApAa KOFaMABIK-TYMaHUTAPIIBIK JKOHE JKapaThUIBICTAHY-MaTEMaTHKAJIBIK
OarbITTap apKbUIbI XKy3ere acajpl [3].

Ooicnamanvix 3epmmey. Keilbip merennik aBTopiaap OUIIM  alyIbUIApIbIH  OKY
KOCHapIapbIHBIH KYPBUIBIMBI ITOHAPANIBIK OaiiylaHbIC HETi31HJe €Ki HeTi3rl KOMIIOHEHTTI XyHeni
TOCIJT KOHE MaTepUaNIbIH Oiperei crnupaib KypbUIBIMBIH KaMTYBl THIMJI J1en caHaraH. JKyiiemik
ocep €Ty OKymbulap cabakTa OKBUIATHIH MaTe€pHajJMEeH HaKThl OaillaHbICTap OpHATyFa
MYMKIHIIK Oepefi, ajJl OKy MaTepUalbIHBIH CHUPAJbJbIK KYPBUIBIMBI OJlapFa JKE€Ke YFbIMAAp
apachIHAAaFBl Ma3MYHbI OaillaHbICTapbl KAMTaMachl3 €Telli, Ma3MYHHBIH COJI cajajapblHa op
Ke37I¢ HEFYPJIBIM TOJIBIK O1TIMMEH Oopalajbl Jen ecentenmai [4].
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FrumpiMu ke3Kapac XUMUSHBI 3epTTEYTe BIKIMAN €TETiH MAaHBI3IbI TOCUIACPAIH Oipi OOIBII
TaObUIAABl KOHE OKYIIBUIAPJBIH OUTIM amynarbl OEJCEHIUIrH KeTepeli, OlapiablH Oiryre
KYMapJIbIFbl apTajibl, OyJI OKYIIBIHBIH YATE€piMiHE OH dcep eTeli [S] AereH mikipiepMeH caHacyra
Typa Kemei.

Ocsl OKy acrekTiiepi Oipirim, e3apa OaliIaHBICTBI TAKBIPBINITAP MEH USSP KEIICIH Kypa
OTBIPBII, OKYy MaTepHAJIbIH TEPEHIPEK >KoHE TOJNBIK TYCIHYyre bIKNan ereai. bipak cabak ascbiHna
OKYIIBUIAPJBIH OKY 3€pTTey KaOUIeTTepiH TOJNBIKTAH KaJbIITACTBIPy MYMKIHJIT HIEKTEYIIi.
CoHzpIKTaH OUTIMaTyIIbUIAPMEH IOHJI TEepeHIpeK Wrepy, FBUIBIMH 3€epTTEY KYMBICTApbIHA
KaXeTTI OUTIKTepAl KaJIbINTACTBIPY YIIiH SJIEKTUBTI KypcTap YHBIMIACTBIPY KaXKeT JereH
KOPBITBIH/IBIFA KENTIK.

K.b.Camyparosa 6eitinaik Ou1iM 6epyaiH AepOeCcTIriH TePEeHAETYre bIKIAJ €TeTiH OCHiHTe
eHTi3UIreH IeKTUBTI KypcTtap (nar. Electus — taHmanraH, sFHU 3JIEKTUBTI KypcTap) OutiM Oepy
YUBIMIAPBIHBIH 0a3alIbIK OKY YKOCHAPBIHBIH Kypamaac 0eiiri OOJbIN TaObuIa bl 1eTl KOPCETKEH.
DNIeKTUBTI KypCTapIblH YMBICHI OKYIIBIHBIH (OHBIH OTOACBIHBIH) OUIIM  CYpaHBICHIH
(KpI3BIFYIIBUIBIFBIH, OCHIMALUIIrIH) KaHaraTTaHIbIpyFa apHajFaH >KOHE oJlap keke OiriM Oepy
OarapiamanapblH KypyAblH MaHbI3/Ibl KYpasbl 00BN TaObLIAAbI JAET aTal KepceTKeH [6].

2013 kbl blLAnTeiHCapuH aThIHIAFBI  YJITTBIK OUTIM  aKaJeMHUSCBIHBIH MEKTETl
MYFalTiMAEpIHIH  apachblHAa OKYPri3UIreH cayajllHaMa HOTH)Keci  OoifblHIIA  KeNTereH
nenarorrapasie  (42,6%) OSNEKTUBTI  KypcTap YHWBIMIACTBIpY ToXipubeci ©Oap exeHairi
aHbIKTANAbL. 15% pecnoHmeHTTep OYJ1 KYMBICTHI OacTaFraH oHE OJlap YIIIH KHBIH €MECTIriH,
17%  Oyn >KYMBICTBI OacTaFaHbIMEH KHBIH/IBIKKA YIIBIparaHABIFBIH, 5,4% MeKTenTepinue
OeifiHaNIbl OKBITY XKYpri3iUIMeNTIHAIriH aifTkaH. Kemn ke3aecerin mpobiemanap:

- OeriHIIK OKBITYFa Ty liH HOPMATUBTI-KYKBIKTHIK 0a3aCBhIHBIH JaibIH €MECTIT1,

— MaTepUabAbIK TEXHUKAIBIK Oa3aHbIH O0JIMAYHI.

Kasipri ke3e OeiiHIiK OKyFa OTY 9/1iCTEeMENTIK KaMTaMachl3 €TiTyl HKETKITIKCI3.

Beitinmik OKyra Kemry YypZici TONBIK KamTamachl3 erinmeni aen 77,2%, anm 5%
PECTIOHJICHTTEP TOJBIK KaMTaMachl3 €Tl jaemn xayan Oepai. 12,6% omictemenik Kypaigap
KETKITIKCI3 eKeH/IriH KepcetTi [7].

byn maceneHiH menriMia 613 OKy-9JiCTeMeNIK KeIIeHMEH TaKbIPBIITHIK KOCIApPMEH KOHE
MYFaliMre J>KOHE OKYILIbUIapFa apHalFaH o/ICTEMENIK HYCKAyJbIKIIEH KaMTaMachl3 €TIIreH
3JIEKTUBTI KYpPCThIH OaFaapiaMachlH KYpacThIpy/ia 1€l CaHalMBbI3.

3amaHayu kanmbl OuTiM Oepyre KOWBUIFaH TajlanTapra, COHBIMEH KaTap OKYLIbLIap
apacelHIa JKYPri3UIreH cayajqHaMa HOTHIKECIHE COWKeC DSJIeKTHBTI KYPCTBIH KYpBUIBIMBIHA
XUMHUSHBIH TPAaKTUKAJIBIK MAaHbI3bIH KOPCETETIH OKY-3€pTTey OpEKeTiH EeHTri3yai, COHJai-ak
XUMUSHBI KOC10M JIeHTeiIe MeHrepyre KaKeTTi O11iM MeH OUTIKTI KETUIIPY/l )KOH KOPIK.

bi3 xumusgaH »SIEKTUBTI KypCThIH OariapiaMachlH KYpacThIPBIN, OFaH XHMMSIIBIK
AKCIEPUMEHT JKYpPri3yre apHajlifaH HYCKayJblIKTap MEH Tamncelpmanap eHrizaik. KeliHipek
KOJIJaHBUIFAaH OKY MaTepHajjiapbl HETI31HAE OKYyIIbUIapFa apHaJFaH OKY KYpallblH KYpPacThIpy
JKOcTapiianyia. DJIEKTUBTI Kypce KYprizy OapbIChIHIa OKYIIBUIAPbIH KYMBICHIH OakbLiay opTa
MEKTeNTe XUMHUSAJaH 3JIEKTUBTI KypcTap KYPri3y OAICTEMECiHIH HEri3iHe eHeTiH MyFajimjaepre
apHaJiFaH »JJIGKTHBTI  KypcTapAbl YHWBIMAACTBIpY OOMBIHIIA  SIICTEMENIK  HYCKayJbIK
JaibIHIAIa bl JAETl )KOCTIapIial OTHIPMBI3.

Tynrara OarbpITTanFaH KaThIHAC 013 KYpacThIpFaH 3JIEKTUBTI Kypc OaF/iapiiaMachIHbIH «OKY-
oMiCTeMENIK OpeKeT TIkKipruOeciHeH OKYy OAaFbITBIH CaHaJbl TaHJAAyFa» JIETeH MaHBI3Ibl UACSICHIH
Ky3ere acblpyra MYMKiHIIK Oepeni. bynmail MymKiHaikke 013 3J€KTUBTI KYpCThIH Ma3MYHbBIH
JKATKBI3IBIK, ce0e0l TyIFara OarbITTaly bl OMIPIIK KOHE MPAKTHKAIBIK MaHBI3bI Oap OiTiM MeH
OUTIK, OKYLIBUIAPIbIH OEJICEHIUNIH TYABIPAThIH 3JEKTUBTI Kypc cabaKTapblHBIH TYpIepi,
XUMHUAJAH OKY-3epTTey OpeKeTiHE OKYLIbLIapAbl >KYMBUIIBIPATHIH TalChlpMallapJblH TYpJepi
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FaHa KaMTaMmachl3 €Tell Jel CaHalWMbI3. OPEKEeTTIK MO3UIUS TYPFBICBIHAH OKYIIbUIAPIBIH
AJIEKTHBTI Kypc OarmapiiaMachlH MEHIepy YpJHici omapaa OipTiHAEN OKY-3epTTey OpeKeTiHJe
KOJIJIaHBUIAThIH TAaHBIMJBIK, KOMMYHHUKATUBTIK, TYJIFAJIbIK CHUSKTBHI oMOeOarn OKy AaFAblIapblH
KaJIBINTACThIPabI [ §].

XUMHUAAH 3JEKTUBTI Kypc OarlapiiaMachlH KYpacThIpy *oHE XKYy3ere acblpyda MKETeKI
KAaThIHAC PETIHJIE OKYIIBUIAPJBIH XUMHSUIBIK OUTIMHIH TPAaKTHKAIBIK MAaHBI3BIH TYCIHYTE
MYMKIHJIIK OEpeTiH, )KeKe TYJIFa PETiH/IE JaMyblHA OH 9Cep €TeTiH, OKY/ABIH 1K1 YoXi, KOpIIaraH
OpTara KbI3bIFYIIBUIBIFBI, 3aTTapMEH SKOJOTHUIBIK cayaTThl OpEKeT KacayFa HTepMeTeHTIH
3epTTey KAThIHACHIH TaHIAbIK.

DONeKTUBTI Kypc cabaKkTapblHAAFbl 3€pPTTEYLIUNIK KaTblHAC 3€pTTEy CHUIATBhIHIAFbI
XUMUSUTBIK OKCIIEPUMEHTTI (KOpPHEKI, OKYIIBI) JKy3ere achlpy apKbUIbl, COHNAN-aK XUMHSIaH
OKYIIBLIAPJIBIH 3€PTTEY TallChlpMalapblH OPBIHIAY apKbUIBI JKYprizuieni. 3epTrey XUMHSIIBIK
OKCIIEPUMEHT Ma3MYHBI JKOHE 3€pTTEYy TalChIpMalapbl XUMHUSHBI OKYJIbIH MPOIEICBTHKANIBIK,
Ocitinamapl XKoHe OCHIHAIK Ke3eHaepinaeri oumiMaepai KaMTuabl [9].

KypacThIpbuIbIl OTBIpFaH AJICKTHBTI KYpPCTBIH OarmapiaMachl XHMHSIIaH OKY-3€pPTTey
OpEKEeTiH KaJbINTACThIpyFa OarbITTanFad. byl OKylIbUIapabIH jkKaHa MIHAETTEp LIENIy MEH JKaHa
OUTIM MTepyTe KaKeTTI MPAKTHKaAa MECHIePreH XUMHUSIIBIK O11iM MEH OUTIKTIH, 3epTTEY JaFIbICHI
OOJIBIIT TaOBLIAIBI.

barmapiamMaHbIH HETi3T1 KYPBUIBIMIIBIK JIEMEHTI OKYIIbUIAP/Ia KATBIITACATHIH XUMHUSIIBIK
OuTiM MeH OUTK, COHBIMEH KaTap 3epTTEYIIUTiK OUTIKIIEH TEOPHSUIBIK KOHE MPaKTUKAIBIK
MaTepuaiap XUMHUSHBIH MEKTEI KYPCHIMEH COMKECTCHIIPUIreH. XUMISUIBIK OUTIMHIH Ma3MYHBI
KEHEUTIIIN, MPAKTUKAIBIK MaHBI3BIH KOPCETYAl €CKEPeTiH KYHIBUIBIKTHI KaThbIHAC OOJBII
TaObUIaABl. DJIEKTUBTI Kypc cabaKTapbhlH YHWBIMIACTBHIPYABIH HETI3ri (opMachl 3epTXaHajbIK
OPAaKTUKyM. OJIEKTUBTI Kypc cabaKTapblH YUBIMIACTBIPY  3€PTTEYHIUNK  XUMHUSIIBIK
OKCIIEPUMEHTTI JKOHE XWMHSIJIaH 3ePTTEy TaIlChIpMalapblH KOJJIaHy Ke3iHJe JKy3ere acarhiH
IBPHUCTHUKANBIK (137CYIILUTIK) KOHE 3epPTTEYIIIIK oaicTepi Oonbin Tadbuiaast [10].

3epTTeyln XUMHUSIIBIK SKCIIEpUMEHTIHE 013 Kayilci3 eMip CaJIThIH KaMTaMachl3 €TETiH
3aTTap/blH KYPBUIBICHI, KAacCHUETTEepi KOHE KOJJAHBUIYbl Typaibl jKaHa OUTIMAI MEHrepy
MaKCaThIH/Ia OKYIIbUIAPABI 13/ICYIIUIIK OpEKEeTTepre »XYMbULIbIpYFa OarbITTalFaH XUMMSUIBIK
JKCIIEPUMEHT Jen caHaiMbl3. CollkeC XUMHSIBIK SKCIEPUMEHTTI TaHAay OKYIIbLIAPIbIH
TEOPHSIIBIK KOHE MPAKTHUKAIBIK MaTepUaIapbIHBIH KHUCHIHIBI OaHIaHBICTBIPA OTHIPBIIT MEHIEPY
Ke3iH/Je ICKe acaThlH KOJDKETIMlI JKOHE cabaKTacThIK YCTaHBIMAAPBIH €CKEPE OTBIPHIM
»kacanmbrHas! [11].

XuMusgaH 3epTTey TarchlpMachiHa 013 aHa OUTIMIL KOHE OpPTYpii OelCeHIl SpeKeT
Kacay apKbUIBl MEHIepyre OaFbITTAlIFaH XWUMHSUIBIK SKCIICPUMEHTTI KYPri3yre OKYIIBLIAPIbI
BIHTAJIAH/IBIPATHIH OKY TalChIpMallapblH KATKBI3ABIK. 3epTTEY TalChpMalapbl CYpakK, CaHIBIK
ecenTep, XUMUSUIBIK (hopMyliajgap MEH TEHACYIep Il KYpacThIpyFa apHAJFaH TalchlpMaliap, ou
JKOHEe YW OKCIIEPHMEHTIH OpbIHAAYy TypiHAe OonMak. 3epTTey TalcChlpMalapblH OpPBIHAAY
OKYIIBLIAP,IBI TUIIOTE3a YCHIHYFA, KYMBIC JKOCTIAPBIH KYPYyFa, TUIIOTE3aHbI JOJICIICUTIH HEMece
TEpiCKe IIbIFAPaThIH XUMUSAJIBIK OSKCIEPUMEHT KYprizyre bIHTanaHabIpansl. Ocklnaiiiia,
XUMUSAJIAH AJIEKTUBTI Kypc OaraapiaMachiHBIH HETI3T1 YCTaHBIMAAPHI PETIHIE OpTaK MaKcaTKa
KYHeHIH OapnbIK d3JeMeHTTepl e3apa OaillaHBICTBI CaKTail OTBIPHIN OaFbIHATBIH OYTIHAUIIK
YCTaHBIMJIBUIBIFBIH, XUMHSAAH OKY-FBUIBIMU OpPEKET TXIPUOECIHIH HEeTi31 KaJIbIIITaCaThIH,
XUMUSAIBIK OUTIM MeH OUTIKTI, 3epTTeyLIUNK JaFabliapibl Ke3eH-Ke3eHMEH CoMKeciHIIe
MEHI'ePTETiH cabaKTaCTBIK YCTAaHBIMBIH aIbIK [12].

3epmmey nomuodiceci. XAMUSHBI OKBITY YPIICIH YTBIMJIBI €TY apKbUIBI OKBITY 9JiCTEMEC]
JKOHE OJTAPJIBIH THIMIUTITIH aHBIKTayFa OaFbITTaIFaH KCIIEPUMEHT ATMaThl 0OBUIBICHI, JKaMObIT
ayJaHbl, ¥3bIHAFaIll ayblIbl «¥3bIHAFall» OpTa MEKTEO1H e KYPri3iii.

AJFalIKel aHBIKTAy SKCIEPUMEHTIHIH HET13T1 MaKcaThl — OKYIIBUIAPABIH XUMHS TTOHIHEH
OLTiM camachlH JIEKTUBTI Kypc YUBIMAACTHIPY apKbUIbl apTTHIPY O0MAbI. byn mMakcaTThl xy3ere
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acelpy OapbpICBIHIAa XUMHUS TIOHI MYFaIIMJIEPMEH Cyx0aTTacy J>KOHE AaHKETaJbIK cayajHama
KYprizingi. MyraniMaepaiH opTa MEKTENTe XHUMUSHBI OKBITY YPAICIHIH THIMIALIITIH apTTHIPY
omicTepl JKOHIHAE AaHKeTAbIK cayaigap apKpUibl Tangay oskacaiaabl. CoOHBIMEH KaTap
OKYIIBUIAP/IBIH AJIJIBIHFBI cabaKTapAa KaJablITacKaH OacTankel Oi1iM AEHIeiiH Kopyre MyMKIHIIK
OepeTiH xaz0ara cayaiHama Xy pri3iiii.

JlmarHocTuKaiay naparblH capanTtay Ke3iH/ae 3JIEKTUBTI KypcThbl 7-8 ChIHBINTA MEHIepreH 9
CBIHBIN OKYIIBIJIAPBIHBIH XKayanTapbl ecKepull. 3epTTeyre 9-ChIHBINTHIH 52 OKYIIBICHI KATHICTHI.
SIran 9 «A» CBHIHBIOBIHAH 25 OKYIIBI, 9 «O» CHIHBIOBIHAH 27 OKYIIBI KATBICTHI, 1 CyperT.
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1-cyper. — 9 ChIHBIN OKYIIBLIAPbIHBIH IHATHOCTHKAJIAY NAPAFbIHBIH CAPANTAMACHI

Jmarpammana  SKCIEPUMEHTTIK  TONTapja  MarepHalgapasl  Wrepy  opTaima
ko3 UIMEHTTepIHIH OH JuUHAMHUKacel Oalikanmanpl. bakpimay TOOBIHBIH — OKYLIBLIApPbI
JTUATHOCTHKAIBIK KYMBICTAPABIH HOTIDKECI OOWMBIHIIA MaTepHalAbl WrepyliH opTama
ko2 uIMeHTI a31am TOMEHIETeHIH KOPIIT OThIPMBI3.

Homuoiceni manxvinay. DKCIEPUMEHT TON OKYIIBUIAPBIHBIH TIOHTE JETEH BIHTACHIHBIH
apThIN, TAKbIPBINTHl TEPEH MEHTepreHjeri, OuTiMIlI urepy KapKbIHbI apTKaHbl, ©31HAIK JKYMBIC
Kacay KaOUIeTiHIH >KEeTUIreH1 OJapAblH TalchlpMalapAbl ©3[iriHeH OpbIHAAay OapbhICHIHAA
OaliKaabl.

O CHIHBINTHI asfKTap MIaKTa OKCICPUMEHTTIK TOMTAa OKYABIH oMOebarm opeKeTiHiH
KaJBIITACYbIHBIH OH JMHAMHKAChl OalKanafbl, HOTIKECiHIE, OakplIay CHIHBIOBIHAA OLTIM
canacel— 62,5%, anm skcriepuMmeHT ChIHBIOBIHIA — 70,2%-Ke sFHM OUTIM camacel 7,7 TaibI3Fa
apTKaHBbIH KOPCETTi. DKCMEPUMEHT CHIHBINTAPBIHAAFEl OKYIIBLIAPJbIH OaKbliay CHIHBIOBIHA
KaparaHJia OKy 3€pTTey dpeKeTIMeH Tikeynel OailaHbICThl OLTIM KOPCETKIIl, SFHU «4» MeH «5»
JIereH Oara anfaH OKYIIbUIAp CaHbl apTKaHbl aHbIKTaiabl. CoHOail-aKk OKYIIBUTapIbIH
KOPBITBIH/IBI OarallapblH CaJIBICTBIPFAaHAa TOMEHICTI KeCcTelIe KOPCETIITeHICH 3KCIEPUMEHT
CBHIHBIOBIHAAFBl OKYIIBIIAP/BIH OUTIM KOpCETKIIITEepiHiH ACHreil >KOFapbl eKeHAIri Oaikaibl

(xecte 1).
Kecte 1. — OKymibLIapAbIH XUMHUS M9HI OoiibIHIIA sKeTicTikTepi: 2020-2021 0KY KbLIbI
DKCIepUMEHT TOOBI Bbakpuiay ToOBI
.. canbl —12 canbl —12
bimim
.- OKCIEPUMEHT
JIEHTei1 DKCIEPUMEHTKE Ten DKCIEPUMEHTKE DKCNEepUMEHTTEH
JeHiH .- JIeHiH KeHiH
KeHiH

1. Korapsl 3 (28%) 4 (36%) 4 (15%) 5 (18,5%)
2. Opra 3 (28%) 5 (40%) 14 (52%) 16 (59%)
3. Temen 6 (44%) 3 (24%) 9 (33%) 6 (22,5%)
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2-cypet. — OKyabIH aM0edan dpeKeTiHiH KATbINTACYBIHBIH JTHHAMHKAJIBIK CapanTaMachl

MyraniM MEH OKYIIbl apachlHIarbl ©3apa OailaHpic — op MOH OOMBIHINA >KyHeni Oimim
KaJIBINTACTBIPAThIH KYPJEIl Y3aK MPOIECC, SFHU OCJICEH]II MHTEPAKTHBTI iC OpeKeT. DJIEKTUBTI
Kypc OapbIChIHIAa OKYy IPOLECIH YHBIMIACTBIPHII, OKBITYIBIH Ma3MYHBI MEH OJiC-ToCUIIepiH
aHBIKTAIl, OKYIIbUIAP/BIH 1C-OpEKEeTTEpiH Oackapa OTBHIPBII, OKBITY, IAMBITy KOHE TOpOHEIey
MPOIECiH icKe achIpbUIAbl. OKyIIbUTap OSICEeH Il OKY TaHBIMIBIK iC-OpeKeT OApBhICHIHAA KAXKETTI
OimimMal MeHTepi.

YnarepiM canachiHBIH apTKaHbI, OKYIIBLIAPABIH cabaKThl OeICEeHAUTIKIIEH OUTiMAI TepeH
MEHIepy, IIbIFapMAIbUIBIK 1C-OpEKETIH KaJbIITAaCThIPYhI, ©31HIIK >KYMBIC jKacay KaOuleTiHiH
KETUAipiTyire OarbITTalFaH JIEKTHBTI KypCTaFbl OKBITY 9/IICTEMECIHIH THIMIUIITIH pacTaiibl.
Byt e3 ke3eriHjae OKyNIBUIAPJBIH XUMUSIAH AJIEKTUBTI KYPCThI MEHICPYl OJapiblH XHUMHUSIIBIK
OisiMi MeH OUTITIHIH KETiTyiHe OH 9cep eTTi JereH KOPBIThIH/BI )KacayFa Heri3 OOJIbl.

JKypriziires SKCIEPUMEHTTIK dKYMBICTBIH HOTHXKECIH KOPBITBIH/IBLIAN KeJie erep:

- XUMHSAAH JJICKTHBTI Kypc OaraapiaMachlH OKY-3epTTey dpEeKeTi KyHeKypymibl hakTop

PETiHIE KYPBUIBII, OPTa OHE >XOFAPFbl CHIHBIIT MAaTCPUAIBIH KAMTUTBIHAAW eTil

KYpbUICa;

- XUMHSJAH DJEKTHBTI Kypc OaFdapiaMachblH ICKE achlpy OIICTEMECIH ©31HAIK OKY-
3epTTeYyIl KYpri3yre KaThICThl TOXKIpUOE anmyFa KOMEKTECeTIHAEW eTilm Kyphlica,
XUMHSHBI 0a3anblK JCHreie OKy Ke3iHJe OKYIIbUIapAa OKY-3epTTEeYIIUIK dpPEeKEeTiHIH
ToXipuOeci KajbllTacaabl IeTl CEHIMMEH alTyFa Oomaabl.
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COMPETENCE APPROACH AS A METHODOLOGICAL BASIS FOR THE
FORMATION OF FOREIGN LANGUAGE COMMUNICATIVE COMPETENCE OF
FUTURE SPECIALISTS IN THE SYSTEM OF VOCATIONAL EDUCATION

Annotation. The article discusses competence approach as a methodological basis for the
formation of foreign language communicative competence of future specialists in the system of
vocational education. The idea of the competence approach answers the question: "what
knowledge is needed by society, what individuals are needed and what needs of society it can
satisfy." The formation of the competencies of a future specialist is one of the urgent problems of
the modern field of education. Competence-based approach, improving the quality of education
can be considered as one of the ways out of the crisis caused by the contradiction between the
traditional approach and solving the problem of increasing the content of education. This
approach gives the main place to the results of education. Its quality is important not so much
from the abundance of knowledge gained, but from the ability to apply this knowledge.

Keywords: foreign language competence, competence approach, knowledge,
methodological basis, professional competence.

Tyiingeme. Makanana Ky3bIpeTTUIIK TOCUT KICINTIK OuliM Oepy »kyiecinae Oonarak
MaMaHAApAbIH ~ [IeT TIMHAETIT KOMMYHHKATHUBTIK  KY3BIPETTLTINH  KaJdbIITaCTBIPYIBIH
SMlICHAMAJIBIK HET131 PeTiHJe KapacTbIpbulaJbl. Ky3bIpETTUIIK TOCUT MAESCHl «KOFaMfa KaHaal
OlTiM KakeT, KaHIall amamaap KaKeT >KOHE Ollap KOFaMHBIH KaHAal KaKeTTUTKTEepiH
KaHaFraTTaHJbIpa ajlajabl» JIETe€H Cypakka skayar Oepezil. bonamak MamMaHHBIH KY3BIPETTUIITH
KaJIBIITACTBIPY Kasipri Ou1iM Oepy calachlHAAFbl ©3€KTi MacesenepaiH Oipi OobIn TaOblIabl.
Kyssipertinik Tocia, O6u1iM Gepy camachlH apTThIpy AACTYPJIl TICLT MEH OUTIM Oepy Ma3MyHBIH
apTTBIPy MOCEJECiH IIelly apachlHIaFbl Kapama-KaWIbUIBIKTAaH TYBIHAAFaH JarJapbICTaH
HIBIFYABIH O1p KOJIBI peTiHle KapacTelpyra Oosiafpl. Ochl ToCLIMEH OUTIM Oepy HOTHIKEIepiHe
Oactel opblH Oepineni. OHBIH camachl anblHFaH OLUTIMHIH KONTiriHe OalIaHBICTBI €MeC, OChI
OuTIMT1 KoN1aHy KaOineTiHe OalIaHbICThl MaHbI3/IbI.

Tyiiin ce3mep: meT TULIIK KY3bIPETTUIIK, KY3bIPETTUTIK TOCLI, O1TiM, 9licCHaMaNbIK HET13,
K9C10M KY3bIPETTLUIIK.

AHHoOTamusi. B cratbe paccmaTpuBaeTcsi KOMIETEHTHOCTHBIM — MOJIXOJ — Kak
METOJIOJIOTUYECKasi OCHOBa (OPMUPOBAHUS HWHOS3BIYHONM KOMMYHUKATUBHON KOMIIETEHIIUU
OyIymmx  CHEUaTUCTOB B cHCTeMe  mpodeccuoHadbHOTO  oOpa3oBanus.  Unes
KOMIIETEHTHOCTHOTO MOJX0/Ia OTBEYAeT HA BOMPOC: "KaKWe 3HaHUS HYXKHBI OOIIECTBY, KaKhe
JIOJIA HY)XKHBI M KaKhe TMOTPeOHOCTH OOIEecTBa OHM MOTYT YAOBJIETBOPUTH'. DopMupoBaHue
KOMIETSHIMA OYAYyIIEro CrenuaiicTa BIsSeTCsl OOHON U3 aKTyalbHBIX MPOOJIEM COBPEMEHHOM
chepnl 00pazoBanusa. KOMIIETEHTHOCTHBIN TTOAXO0/1, MOBBHIICHHE Ka4yecTBA 00pa30BaHUS MOXKHO
paccMaTpuBaTh KaK OJUH M3 MyTel BbIXOJA U3 KPU3HCA, BBI3BAHHOTO MPOTHUBOPEUUEM MENKIY
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TPaJAWLMOHHBIM OJXO0OM U pelIeHHeM MPoOIeMbl OBBIIICHUS coiep kaHus oopazoBanus. [lpu
TaKOM TIOJIXOJIC TJIABHOE MECTO OTBOJUTCS pe3yJbTaTaM 00pa3oBaHus. Ero kauecTBO BaKHO HE
CTOJIbKO M3-3a OOWJIMSI MOYYeHHBIX 3HAHUM, CKOJIBKO U3-3a YMEHUS MPUMEHSTh 3TH 3HAHHUS.

KuroueBble c¢jioBa: MHOA3BIUHAS KOMIIETECHIIMS, KOMIIETEHTHOCTHBIN IMOAXOJ, 3HAHUS,
METOJI0JIOTUYECKasi OCHOBA, MPOQeCcCHOHATbHAsI KOMIIETEHTHOCTbD.

Introduction.

In this regard, the terms «competencey, «professional competence» have become widely
used in the education system of developed countries and are included in the education system of
our country as a key direction followed by a new educational standard. Our goal is to identify the
essence of the competencies of future specialists in relation to their category of activity in the
context of globalization by studying studies conducted at the level of foreign language
competencies.

At the present stage of society's development, education is becoming one of the most
important and central spheres of human activity, closely connected with all other aspects of
public life. The prospects for the economic and spiritual development of the country
fundamentally depend on the ability of the education system to meet the needs of the individual
and society in high-quality educational services.

The term «competence» was introduced by N.Chomsky in the middle of the twentieth
century, initially he gave the concept of the abilities necessary to perform a specific language
activity in the native language [1]. The philosophical encyclopedic dictionary states that
competence comes from the French (competence - competent, knowledgeable), Latin
(competentia - fair, correct conclusion; competere - to achieve, match, approach) word
«competence», which is a term used in the context of universality. A person armed with
knowledge and qualifications in accordance with his field, able to draw basic conclusions and act
effectively, can be considered to possess competencies in a certain area [2].

In the branch scientific explanatory dictionary of terms of the Kazakh language, the
definition is given that the concept of «competence» is a derivative word from the word
«competencey: «competence» is the ability or ability to perform any task as a whole» [3].

The Kazakh National Encyclopedia states that «competence» is a set of legally
established powers, rights and duties of a particular body or official [4].

In addition, in the theory of pedagogical education, competence is an integral
characteristic that determines the ability of a specialist to solve their problems in specific
situations, for which it is necessary to use knowledge and life experience, values and abilities.

A peculiar approach to the definition of the concept of «competence» can be traced in
N.K.Kabardov and E.V.Artsishevskaya. This approach is fixed in the action of comparing the
concepts of «competence», «ability». These authors, concluding that competence is a
characteristic of behavior, activity of a person, the formation of necessary skills, stop at the fact
that «competencey is defined as the stage of assimilation and the result of learning [5].

M.A. Kholodnaya defines competence as a special kind of special subject knowledge that
allows making effective decisions in a particular field of activity [6].

The concept of «competence», according to L.M.Mitina, defines «knowledge, skills,
abilities, as well as methods used in practice, in communication, in personal self-developmenty

[7].

A.F.Prisyazhnaya notes that in pedagogical science competence is considered as an
integrative property of a personality that determines its activities and powers in a certain area [8].

Proponents of the competence approach as one of the foundations of the renewal of
education build the concept of expected results. M.V.Ryzhkov stated his point of view in this
regard in his work:

the concept of «competence» includes not only cognitive (cognitive) and technological
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components, but also motivational, social and behavioral, i.e. a system of learning outcomes
(knowledge, skills, skills), value orientations;

competence -the ability to mobilize the acquired knowledge, skills, experience, ways of
behavior in a specific situation, in a specific situation of action;

(1 integration of the content of education formed from the «result» into the concept of
competence; competencies are formed not only in the process of learning in educational
institutions, that is, in the conditions of traditional and non-traditional learning [9].

According to N. G. Miloradova, there are four bases in the education system that create
competence:

(1 the first professional and methodological competence;

[1 second competence based on action;

(1 the third competence of social communication;

The fourth is competence based on personality.

Moreover, it is obvious that criticism requires thinking, reflection, the ability to determine
one's position, the development of self-evaluating thought, and the ability to learn throughout
life.

In psychological research, competence is expressed as a set of psychological qualities that
ensure the effective performance of a certain activity by a person. Regardless of which area the
competence belongs to, it is systematically replenished with new resources [10].

According to some scientists, competence is a general evaluative term that indicates an
opportunity, «knowledge of the case» in an activity. As a rule, this term is applied to persons
with a certain socio-professional status, which characterizes the measure of compliance of their
knowledge, concepts, skills with the real level of complexity of the tasks being solved, the tasks
being performed.

The main part.

In connection with the processes of globalization and Kazakhstan's entry into the
international educational space, modernization of the process of foreign language training is of
particular importance. Society needs specialists who are able to navigate in a multicultural space,
specialists with a high level of erudition and

intelligence, competitive, meeting the requirements of society as much as possible.

Specialists who possess not only a wealth of knowledge, but also know how to
independently extract this knowledge and apply it in professional activities. The search for ways
to provide such training for the younger generation is one of the most important tasks of modern
pedagogical science and practice. In this regard, a competence-based approach to education
seems promising [11].

Teaching a foreign language implies the formation of foreign language competence
among students studying in a particular field of study.

When forming a foreign language competence, such a phenomenon as motivation
becomes important, which university students have significantly different from students in
whose professional activity a foreign language is a professional competence formed in the
learning process. In addition, competencies related to learning a foreign language are among the
general cultural ones. Let's look at some SES in the areas of graduate training [12].

Menlibekova G.zZh. considers the social competence of a future teacher as the integration
of integral qualitative qualities — a person's understanding of social reality as a value, specific
social knowledge in managing activities, subjective abilities in self-determination, skills in
implementing social technologies, attaching great importance to the formation of this quality
[13].

The above considerations indicate that the problem of formation and development of
foreign-language competencies of future specialists has become an urgent problem of scientific
works of Kazakhstani scientists. It can be concluded that they are of great importance in the
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formation of skills and abilities of future specialists.

G.M.Kojaspirova, A.Yu.Kojaspirova the definition of «general cultural competence is the
level of knowledge necessary for self-education and independent solution of cognitive problems
that have arisen and determining one's point of view; professional competence is the possession
of a set of knowledge, skills and abilities necessary for the formation of a teacher in pedagogical
activity, pedagogical communication and a person bearing a certain value, ideal, pedagogical
consciousness» gives [14].

Speaking about the competence of 1.R.Khalitov, the teacher does not detract from the
importance of knowledge, skills, and skills for specialists. On the contrary, based on these
pedagogical knowledge, skills, skills, future specialists have a constant sense of the need for
knowledge, a continuous search for its satisfaction, creative use of the results obtained in their
practice is a requirement of modernity [15]. This opinion of the scientist corresponds to the main
idea of our research work.

Having analyzed the economic areas of training, it can be concluded that the general
competence among all the above is the possession of one of the foreign languages at the level
that ensures effective professional activity related to general cultural competence. Thus, the
formation of foreign language competence among students of non-linguistic universities is
complicated precisely by the fact that foreign language proficiency is not included in the block of
professional competencies and is of secondary interest when studying by students.

As already noted above, one of the main aspects of pedagogical activity in the formation
of the foreign language competence of students of a non-linguistic university is to motivate and
attract students' interest in learning foreign languages. In this situation, a competence-based
approach comes to the rescue, involving the use of interactive teaching methods in the process of
formation and development of certain competencies among students.

Conclusion. One of the aspects serving this task is the introduction of extracurricular
activities, namely, elements of country studies into the educational environment of the learning
process in the study of phonetics, vocabulary and even grammar.

To identify the importance of interactive teaching methods in increasing students' interest
in studying A study was conducted among first-year students of a non-linguistic university.

Familiarization of students with foreign language culture, traditions and customs through
comparison with their native national culture gives an impetus to strengthening patriotism and
fostering tolerance in representatives of modern society, where self-identification and adaptation
to the surrounding reality in the context of the globalization process is so important.

For the survey, 1st-year students were selected, whose curriculum includes the study of
the discipline «Foreign language» in the amount of 2 academic hours per week. The sample of
the study is 56 people studying English.

As a result of the conducted research, the following was revealed:

1. 73% of all surveyed students of a non-linguistic university show interest in studying
this discipline, as 41 people gave a positive answer to the question about their attitude to
language learning.

2. The country-specific aspect of the language aroused the greatest interest, which
accounts for 69.5% of the total responses the number of students. This suggests that students are
attracted to language learning through the inclusion of country-specific information in the
learning process.

3. Texts that reveal the socio-cultural characteristics of the countries of the studied
language have the highest percentage of responses (64% of respondents). Professionally oriented
texts aroused the least interest (12%), which indicates that in the 1st year students do not show
much interest in studying professionally directed lexical units.

4. Study of culture, customs, customs and traditions the majority of students (57% of
respondents) are attracted to the countries of the studied language, which once again confirms
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the increased interest in the country-specific aspect of the language.

5. Watching and discussing films in the language, listening to songs and reading poems in
the original language attracts the majority of respondents (from 40% to 75%), since students
have the opportunity to perceive the speech of native speakers by ear. A conversation about the
culture, history and mentality of the countries of the studied language also attracts the attention
of students (from 35% to 40%).

6. 68% of the surveyed students confirmed a sufficiently high influence of the country
studies aspect on increasing interest in learning languages, which once again proves the need to
include it in the learning process.

7. Half of the respondents have a positive attitude to the creation of an additional elective
in a foreign language. Most of the students expressed interest in studying such issues as «Russia
and the world of the studied language», where country studies a fundamental component of the
course.

8. Introducing students to the culture of the country of the studied language through
extracurricular educational events (Halloween, St. Peter's Day Valentine's Day, Evening of
Foreign Poetry) 79% of students consider it necessary. Of particular interest is such an event as
Halloween (68%).

9. Among the changes that students would like to make in the process of learning a
foreign language, the following can be noted: an increase in the number of classroom language
classes, the creation of an elective, watching films in the language during extracurricular time,
additional reading of foreign literature, etc.

So, we can say with confidence that this the experiment fully showed that the use of
interactive methods and the inclusion of an extracurricular educational component in the lessons
of the Al will increase interest in the language being studied and contribute to the creation of
sustainable motivation. The process of forming foreign language competence in combination
with new, progressive methods will be able to give and achieve the result that our society
requires at this stage of development, that is, a person who is able and willing to participate in
intercultural communication and is ready to independently improve his foreign language speech
activity. And such a person should have an internal stable motivation, the creation of which is
associated with a specially developed system of exercises, performing which the student saw the
results of his activities; the use of audiovisual means in the classroom; the introduction of
linguistic and cultural influences of the teacher; the nature of pedagogical influences of the
teacher; the development of a system of extracurricular activities; the involvement of the
emotional sphere in the learning process; the use of personal individualization.

In the light of the above, the following conclusions can be drawn: the use of a
competence-based approach on foreign language lessons are a strong lever for creating and
maintaining interest in the formation of foreign language competence when learning foreign
languages.
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THE ESSENCE AND CONTENT OF SPEECH COMPETENCIES
OF CADETS IN THE MILITARY EDUCATION

Annotation. This article discusses the formation of the essence and content of the
speech competence of military university cadets, which is deeply understood as the formation of
communicative and speech skills and skills of creating and understanding texts for a full,
harmonious linguistic existence in various communicative situations.

The article indicates the scientific prerequisites, grounded in conceptual and applied
provisions. The basics of developing a program for improving the teaching of the Russian
language and the culture of speech in the process of effective formation of the speech
competence of cadets of a military university are analyzed, on the basis of which its theoretical
model is designed and its implementation is developed.

An interdisciplinary analysis of the problem under study is carried out, where the
conceptual and terminological apparatus is indicated; the essence and content of speech
competence are revealed, the phenomenon under consideration is structured, the actions of its
components in the process of training and activity of military specialists are studied.

In addition, the methods, means and methods of formation of speech competence
among cadets of a military university are determined; psychological and pedagogical conditions
that ensure the effectiveness of the proposed system are identified.

The author also considers didactic tendencies of increasing the level of speech
competence of military university cadets and on their basis developed a reliable criterion
apparatus and diagnostic tools for its effective assessment.

Keywords: speech competence, speech culture, military university, military education,
military specialist.

Tyiingeme. byn Makanaga ocKepH YHHUBEPCUTET KYpPCAaHTTapblHBIH COMey
KY3IpeTTUIINHIH MOHI MEH Ma3MyHbIH KaJbIITaCThIpy KapacThIpbUIaJbl, OJ op TYpJl
KOMMYHHKATHBTI JKaFAaiiap/ia TOJBIK, YHIECIMII TULTIK OMip CYpy YILIiH MOTIHAEPI KYpy jKoHE
TYCIHY YILIiH KOMMYHUKaTUBTI-COMIIEY IaFAbUIAPBIH KAJIBINTACTHIPY PETIHAE TEPEH TYCIHUIE .

Makanana TyXbIpbIMIaMabIK JKOHE KONAaHOabl epekeNepMeH HETi3JeNTeH FhUIBIMU
IFBIIIAPTTAD KOPCETUITeH. ©OCKEepU JKOFAphl OKYy OpHBI KypCAaHTTaphIHBIH  Coiey
KY3BIPETTUIITH THIMAI KaJIbIITACTHIPY MPOLECIHAE Tl MEH Coiliey MOAEHUETIH OKBITYIbI
XKEeTIAipy OarmapiiaMachlH 93ipiiey HeETi3[epl TaaAaH/abl, COHBIH HETI31HIE OHBIH TEOPHSIIBIK
MOJIeN1 931pJIeH Il )KOHE OHBI ICKE achIpy 931pJICH/II.

3epTTeNeTiH Macelere MoHapajiblK Tajlfay KYpri3ijaeai, OHAA YFBIMABIK JKOHE
TEPMHHOJIOTHSUIBIK ~ amlmapar KepCceTuledl;, CoWNey KY3BIPETTUIINiHIH MOHI MEH Ma3MyHbI
alIbUIaIb], KapajaThiH (EHOMEH KYpBUTBIMIANAIbI, dCKEPU MaMaHIapAbl OKBITY JKOHE OJIAp.IbIH
KbI3METI MPOIECIH/IE OHBIH KOMIIOHEHTTEPIHIH dpeKeTTepi 3epAeIeHE .
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bynan ©Oacka, ockepu KOO KypcaHTTAapBIHBIH COMJICY KY3BIPETIH KaJBIITACTHIPY
omictepi, Kypanaapbl MEH TOCLIAEpl alKbIHAANAbI, YCHIHBUIBINT OTBIPFAH KYWEHIH THIMILUIITIH
KaMTaMachl3 €TETIH IICUXOJIOTUSUTBIK-TICIarOT UKAJIBIK KaFIaiiap aHbIKTaJIbl.

ABTOp COHBIMEH KaTap 9CKEpU YHHBEPCUTET KYpPCAHTTAPBIHBIH COMIICY KY3ipeTTUIIrHIH
JCHISHIH YKOFapbUIATYJbIH JUAAKTUKAJIBIK TCHICHIMSIAPBIH KapacThIPaabl XOHE OJIapJbIH
HETi3iHJAe OHBI THIMAI Oarajay YIIiH CEHIMII KPUTEPHAJAbl ammapar MeH JWAarHOCTHUKAJIBIK
Kypaiap/sl xKacapl.

Tyiiin ce3aep: ceiiniey Ky3bIpeTTUIIr, conney MoaeHueTi, ackepu KOO, ackepu OiiM,
OCKepH MaMaH.

AnHoTauus. B pmaHHOU cTathe paccmaTpuBaercs (OpMHpPOBAHHE CYIIHOCTH U
COJIep’KaHusl PEeUYeBON KOMIIETEHIIMM KYpCAaHTOB BOCHHOTO BYy3a, KOTOpas TTyOOKO MOHHUMAETCs
Kak (hopMHpOBaHHE KOMMYHUKATHUBHO-PEUEBHIX YMEHUN M HABBIKOB CO3/IaHUS M TIOHUMAaHUS
TEKCTOB Il IIOJIHOUEHHOI'O, TapMOHHUYHOTO $S3BIKOBOI'O CYIIECTBOBAaHMS B PA3JIMYHBIX
KOMMYHUKATUBHBIX CUTYaIUsIX.

B crarbe yka3zaHbl Hay4yHBIE NPEINOCHUIKH, OOOCHOBAaHHBIE KOHIENTYAIbHBIMU H
NPUKIAIHBIME  TOJOKeHUssMU.  [IpoaHanu3upoBaHbl  OCHOBBI  pa3pabOTKH  MPOTPaMMBbl
COBEpIICHCTBOBAHUS TPENOJaBaHUs S3bIKa WU KYyJIbTYphl peud B mporecce 3PGPEeKTUBHOTO
(dhopMHUpPOBaHUS PEUEBOM KOMIIETECHIIMN KYPCAaHTOB BOCHHOT'O By3a, HA OCHOBE Yero pazpadoTaHa
ee TeopeTuyecKas MoJielb 1 pa3paboTaHa ee peaau3alusl.

[IpoBoaUTCST MEXAUCIUTUTMHAPHBINA aHAJIU3 UCCIIEAYEMOM MPOOJIeMBbl, T/I€ YKa3bIBACTCS
MOHSATUMHBINA U TEPMUHOJIOTMYECKUH alIapart; pacKpbIBAETCS CYIIHOCTh U COJAEPKAHUE PEUEBOM
KOMIICTCHIIMH, CTPYKTYPUPYETCS paccMaTpUBacMblii (EHOMEH, W3y4alTcs JICHCTBHUS €ro
KOMIIOHEHTOB B IIpoIiecce 00YUeHUS U JeSITeIbHOCTH BOSHHBIX CIIEIIUATIICTOB.

Kpome Toro, ompeneiacHsl METOMBI, CPEICTBA M CIOCOOBI (HOPMHPOBAHHS PEUEBOM
KOMIIETEHIIMM Yy KYPCAHTOB BOEHHOI'O BY3a; BBISBIICHBI IICHXOJIOIO-TIEIarOTMYECKUE YCIOBUS,
obOecneunBaronue 3p(HEeKTUBHOCTD IIPEJIaracMOi CHCTEMBL.

ABTOp TaKk)Xe paccMaTpuBaeT AUJAAKTUYECKUE TEH/ICHIIMH NOBBIILICHUS YPOBHS pEeYEBOM
KOMIIETEHTHOCTH KYPCAHTOB BOEHHOTO By3a M Ha HMX OCHOBE pa3paldoTayll HaASKHBIN
KpUTEpUATIbHBIN anmapaT ¥ IMarHOCTUYECKUI HHCTpYMEHTapuid 171 ero 3G (heKTUBHOMN OLIEHKH.

KuioueBble cjioBa: peueBasi KOMIIETEHTHOCTb, KyJIbTypa peud, BOCHHBIM BY3, BOGHHOE
o0pa3oBaHHE, BOCHHBIN CIEIIUAIUCT.

Nowadays, pedagogical science is facing an acute problem of revision and qualitative
transformation of the content of the modern educational process. The transition from a
technocratic paradigm of education to a humanistic one requires rethinking the aspects of
professional training of officers of the Kazakh army.

The humanization of military education is understood as the establishment of humane
relationships between participants in the pedagogical process, respect for the personality of the
cadet.

In modern conditions, there is a transition from the paradigm of knowledge translation
to the paradigm of cultivating abilities through "communicative translation", therefore, both the
process of assimilation of cultural values by a person and the process of his self-realization is
carried out through speech communication. This idea is developed in the works of a number of
Russian cultural scientists and psychologists (M.M. Bakhtin, 1986; B.C. Bybler, 1975; E.V.
Bondarevskaya, 1995; L.S. Vygotsky, 1996; M.S. Kagan, 1988; A.A. Leontiev, 1969; V.V.
Serikov, 1999) [1, 174].

Culture and education created and functioning within the framework of human society
are dialogical in their essence.
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For a modern military specialist, along with professional knowledge, both professional
and business competence and social and communicative competence are of particular
importance, which implies the ability of an officer through knowledge of the norms of language,
military and secular etiquette, subject and socio-cultural knowledge to organize and optimize
communication both in the field of professional and business interaction and beyond, based on
based on the analysis of the components of the speech situation.

To date, the conducted research has shown that insufficient attention is paid to this
problem in military universities. As a result, there were significant gaps in the formation of
professionally conditioned speech competence, which ensures the effectiveness of mastering the
chosen specialty, as well as the future management activities of graduates of military command
universities. Thus, 72% of the surveyed cadets are not satisfied with their level of literacy, have
difficulties in making oral and written speech; 54% of cadets, possessing educational material,
are not able to correctly formulate an answer in class, logically construct a statement; 61% of
cadets in the field, imitating a combat situation, are confused in the performance of commanding
duties, cannot clearly set a combat task, organize and coordinate the actions of their unit; 53% of
cadets are afraid of public speaking, they do not know the technique of persuasion, the culture of
dispute, discussion, dispute.

Among the reasons should also be mentioned the personnel crisis, the outflow of highly
qualified teachers from military universities, which leads to a decrease in the level of
pedagogical skills, speech and personal culture of the permanent staff: 70% of the surveyed
cadets noted that the low level of professional and pedagogical speech competence of the teacher
(frequent incorrect interpretation of terminological lexical units, speech errors, poor development
of rhetorical skills) often makes it difficult for students to master the academic discipline [2, 82].

When asked whether unit commanders used obscene expressions when addressing
personnel, 64% of respondents noted that this often took place, and 36% observed it constantly.
But the most depressing fact, indicating a shift in ethical and moral guidelines in the military
environment, was that only 12% of cadets considered the use of profanity as a means of speech
influence humiliating for their dignity, and 88% recognize the effectiveness and justification of
its use in professional and everyday communication. Such a situation in the sphere of formation
and development of speech competence among cadets of military command universities does not
contribute to improving the quality of the educational process and does not adequately meet the
requirements for the training of an officer of a command specialty.

Integrative learning and self-learning processes are equally important for the formation
and improvement of the universal communicative competence of cadets. At the same time, we
proceed from the position that it is almost impossible to achieve high results in mastering the
universal speech competence of cadets only by short-term courses of humanities in organized
training.

Self-learning actions are required from cadets to activate and improve the
communicative operations, actions, skills, and abilities acquired in the learning process. In other
words, it requires the ability to self-study, which, obviously, is not acquired by itself.

Conditions for self-study and appropriate pedagogical tools for mastering and
improving universal speech communicative competence are necessary, ensuring free
communication not only in the closed environment of a military educational institution, but also
in another socio-cultural paradigm, namely, in a civil society in which other rules of
communicative interaction are guided.

It is known that in the communication of cadets — future officers outside the military
environment, their flaws in speech competence are most clearly revealed: according to the
learned model of communication in the military environment, they use cliches like: "that's right",
"allow me to apply", characteristic of military communication practice [3, 157].
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The unconscious transfer of the cliche of military discourse into communication with
civilians does not always cause an adequate reaction. Thus, it is obvious that it is important for a
modern cadet to be communicatively adequate in various communication situations.

The idea of integrating training and self-study arose as a result of the analysis of
publications on the professional training of military specialists. Many authors note that self-
improvement, self-education, self-study with competent management of these processes are very
effective in the professional training of cadets in a military university

The system of training at a military university should ensure the graduation of highly
qualified specialists capable of communicative activity in line with a holistic human culture.

In modern scientific and methodological literature, the opinion has been confirmed that
the subject "Russian language and culture of speech” should be professionally significant in
teaching any specialty [4, 201].

This provision makes it possible to review a number of issues of the content and
organization of teaching the Russian language and speech culture at a military university.

The formation of the speech competence of military university cadets is understood as
the formation of communicative and speech skills and skills of creating and understanding texts
for a full, harmonious linguistic existence in various communicative situations.

Unfortunately, it should be noted that the speech culture of the serviceman does not
meet the modern requirements of society. Observations of the speech of cadets show that most of
them have difficulties when making a public speech. Along with the psychological
unpreparedness of young people to participate in such communicative situations, it should also
be noted that they lack important speech skills, the ability to build a logically correct proof of
their point of view, the ability to attract and retain the attention of listeners. Speech aggression,
lunch vocabulary, slang expressions, speech stamps are widely used in group communication of
military personnel - and all this against the background of deliberate disregard for the ethical and
communicative norms of the language. [5, 128]

Observations indicate that the speech culture of the military-professional environment is
a closed subculture based on an official business style, where the norms of communication are
strictly written according to articles of the statutes. Thus, the communicative activity of an
officer as a representative of a military society is very often limited exclusively to the framework
of a ritual (standardized) level of communication, but an officer must be ready for verbal
interaction in a civil society, where the norms of communication are regulated by linguistic,
social norms (national traditions and customs).

The need to improve the officer 's speech competence is due to a number of interrelated
circumstances:

1. The professional communicative activity of the officer has changed in the direction of
working with a variety of information models. At the same time, the time for encoding and
decoding incoming speech signals (oral, written) by means of communication has been
significantly reduced.

2. An officer, as a representative of a state structure, must

be able to establish and maintain verbal contact with members of another social
collective (lawyers, teachers, doctors, workers, representatives of the press, etc.), which requires
the formation of components of speech competence: linguistic, ethical, communicative,
aesthetic.

3. One of the main tasks that an officer is obliged to solve in the field of

daily interaction with subordinates is to take into account the "human factor" when
predicting the results of speech exposure.

4. According to Alferyeva S.A., the humanization of military education places increased
demands on modern officer cadres - to be able to solve managerial tasks in conditions of
democracy, openness and tolerance, through persuasion.
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These new social conditions change the nature of the officer's communicative activity in
comparison with the conditions of a totalitarian society.

The formation of the future officer's speech competence coincides with the personal
orientation of modern education aimed at the development of a national-cultural, professionally
trained personality.

The process of humanizing the professional training of officers cannot be reduced only
to the mechanical introduction of certain humanitarian courses into the curricula of military
universities. The goals of humanization are aimed at the formation of a harmonious personality
of a military professional, therefore, the entire educational system of the university, the content
of pedagogical activity, forms and methods of work with cadets should be oriented towards this.
The concept of personality-oriented pedagogy allows us to consider the problem of the
development of cadets' speech competence in the context of the entire system of military-
technical education.

Military activity leaves its mark on the form and content of an officer's speech. The
main function of the professional speech of the military is the impact. This function of speech is
widely used in educational work with personnel, in leadership and command. The influencing
function of speech is manifested due to its content, intelligibility, relevance, expressiveness and
significance for listeners, as well as its harmonious combination with nonverbal behavior.
Speech can only be effective when the speaker evokes sympathy, approval and respect from the
listeners.

Special attention to the appearance of the speaker, principles and methods of influence
and persuasion with the help of words, ethical norms of behavior in the process of speech
communication - all this organically combines in rhetoric.

1. Rhetoric is the science and art of thought-speech creativity, expressing the position of
each person in life (speech training is impossible without the formation of a worldview).

2. Rhetoric - the doctrine of the speech education of the individual. This is the basis for
the formation of a professional personality and a specialist.

3. Rhetoric is the science of effective, effective communication. The center of it is a
communicating person. [6, 69]

Today, military training becomes more qualitative if:

- the pedagogical process of teaching cadets the discipline of Russian language and
culture of speech is given a holistic, systematic character and creative orientation,
communicative-activity, personality-oriented, culturological approaches are carried out, taking
into account the interaction of the principles of unity of theory and practice, professional
expediency, humanitarization;

- in the learning process, the necessary psychological and pedagogical conditions are
created that contribute to the motivated mastery of communicative and speech knowledge and
skills based on the use of various forms, methods, means and conditions of feedback;

- the content and functional interrelation of all types of communicative activity
(speaking, listening, reading, writing) is consistently and systematically carried out in the
educational process;

- a criterion-diagnostic apparatus for determining

the levels of formed speech competence of military university cadets has been
developed.

The problem of the formation of a person's speech competence has a significant history
in psychology and pedagogy. At the same time, the approach to understanding the essence,
structure and features of the formation of speech competence is not determined immediately, and
this problem itself acquires a new meaning in modern conditions.

We believe that the analysis of psychological and pedagogical concepts, taking into
account the peculiarities of the communicative activity of military personnel, compliance with
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the requirements for the professional training of military specialists, allow us to study at an
interdisciplinary level, firstly, the specifics of communicative activity in the structure of the
professional activity of military-technical specialists; secondly, to identify the conditions for the
effective formation of the speech competence of cadets in system of improving the teaching of
the Russian language and speech culture; thirdly, to come up with adequate technological and
methodological justifications for ways to increase its productivity. [7, 164]

The training of a military specialist or his education consists of three components;

- education,

- citizenship and

- professional competence.

The combination of these three components is combined into a broader concept,
according to SI. Hesse is a culture, i.e. education is nothing but the formation of the culture of
students. In this regard, the modern system of higher education focuses on the formation of
professional culture.

The formation of the main personality traits, the formation of her speech behavior
occurs in the process of socialization. Socialization is commonly understood as the development
and self-realization of a person in the process of mastering social roles and assimilation of
cultural norms of interpersonal interaction. This process is a combination of three components;

1. spontaneous socialization of a person under the influence of objective circumstances
of life;

2. relatively directed socialization, when the state takes certain economic, legislative
measures that affect the change in the nature, development, and life path of various socio-
professional groups;

socially controlled socialization is the creation by society and the state of
organizational, material and spiritual conditions for human development (education). [8, 129]

The process and results of socialization contain an internal, completely insoluble
conflict between the measure of a person's identification with society and the degree of his
individuality.

Thus, it is customary to understand culture as a socially progressive creative activity of
a person in all spheres of life. According to its internal content, culture is a process of human
development as a social individual, a way of his existence as a subject of cognition,
communication and activity, a measure of his individual (social, moral, aesthetic) improvement.

B.C. Bibler in his research notes that the concept of "culture™ consists of three
definitions:

1. culture as a form of simultaneous existence and communication of people of different
cultures, a form of dialogue and mutual generation of these cultures;

2. culture is a form of self-determination of the individual in the horizon of personality,
a form of self-determination of our life, consciousness, thinking;

3. culture is the invention of the "world for the first time" (Masyagin V.P.).

The formation of a personality, its introduction to culture is impossible without the
process of education.

«Education is a system of processes of interaction between society and the individual,
ensuring, on the one hand, the self-development of the individual, on the other, its compliance
with the values and interests of society. Traditionally, education is understood as one of the sides
of education (along with training)» [9, p.78]. But the modern approach to education as a system
of processes focused primarily on the personal development of the individual, largely removes
the opposition of education and training.

In order to outline the main ways of forming the high-level speech competence of
cadets of a military university, it is necessary to study and evaluate the existing state of the
cadets' speech competence by the beginning of the formative experiment.
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It is difficult to overestimate the importance of criteria and diagnostics of the quality of
speech competence, therefore, in our research we have developed tools for its diagnosis and
evaluation.

Identification of criteria for characterizing the levels of speech competence. The
criterion as a system of features allows at all stages of the dissertation research to determine not
only the level of speech competence, but also to observe the dynamics, to better understand the
status of speech competence in the model of a cadet of a military university.

The analysis of psychological, pedagogical and methodological literature made it
possible to identify as the main speech skills relevant for the formation of high-level speech
competence of the future officer:

1. proficiency in the selection of language tools that ensure the accuracy of speech in
semantic terms, correctness in functional-semantic and expressiveness - in aesthetic;

2. possession of pragmatic methods in communicative activity related to the tasks of
emotional and intellectual impact on the interlocutor; ability to organize and conduct a
constructive dialogue in a professional environment;

3. the ability to build a coherent text, appropriately included in the structure and context
of the speech situation of a public speech;

4. mastering the military terminology culture;

knowledge of the norms of professionally-oriented (military) speech etiquette. [10;57]

The analysis of research works made it possible to identify cognitive-motivational and
content components as the main components of professional speech competence.

The cognitive-motivational component includes linguistic knowledge of the theory of
speech competence, the theory of communication.

The content component of speech competence is represented by the qualities of "good"
speech, such as correctness, clarity of thought expression, accuracy, content, logic and
consistency of speech utterance, richness of vocabulary, imagery, emotionality and
expressiveness. It should be noted that the qualities of “good" speech are not equally amenable to
objective assessment.

The main indicators of determining the formed speech skills of cadets are: the
completeness of the execution of actions, the rational sequence of their execution, the degree of
awareness of the execution of actions as a whole.

Underestimating the importance of the formation of a serviceman's speech competence
leads to spontaneous assimilation of an unproductive model of speech behavior, to
destabilization of public relations in the military team, leads to unjustified patterns of speech
utterances, limits not only the vocabulary of the officer, but also impoverishes the semantic side
of communication, which affects the level of mutual understanding between communicants, the
accuracy of the formulation of the task - execution.

Thus, an additional component related to mastering the experience of communicative
and creative activity should be introduced into the content of the officer's professional training,
which will help the officer to carry out an independent transfer of rhetorical skills to new,
constantly changing conditions of the speech situation.

The discipline is aimed at developing the humanitarian thinking of the future officer, as
it focuses on the search for different solutions to the same problem. It forms a positive attitude to
oneself, to the world, to people, because it helps to find an option that is favorable for all
participants in communication when solving a problem. The discipline prepares cadets for
successful work in a team when there is a situation of finding the optimal solution to a problem
together with colleagues and a supervisor.

In the proposed program, the basic concept of "speech culture” is considered as a
culture of communicative activity, which allows us to analyze such concepts as
communication/communication in the military environment, text as a unit of communication,
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speech genres, communicative qualities of speech, norms of the Russian literary language, types
of communicative activity, visual and acoustic non-verbal means as components of the officer's
speech behavior. [10;37]

Summing up the problem of the formation of speech competence among officers in the
domestic and foreign higher military school, the following trends were identified: a systematic
increase in the number of hours allocated in the curricula of military universities to study the
basics of the Russian language, the expansion of the linguistic course program, etc.; commitment
in the formation and development of speech competence to national cultural speech traditions,
norms of military speech etiquette that has evolved over the centuries; increasing the importance
of command and methodological skills in the training of military specialists, the development of
military pedagogical culture of an officer and speech competence as a means and result of their
formation; building training on a communicative and pragmatic basis (especially in foreign
countries); development of special courses aimed at teaching techniques of speech influence and
people management; study of the psychological foundations of speech activities.

In addition, it should be noted that this pedagogical aspect has always attracted the
attention of outstanding Russian military figures, who realized the importance of high speech
competence of a military specialist for their training, upbringing, and achieving the necessary
psychological mood of subordinates.
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EDUCATIONAL POLICY OF FUTURE SPECIALIST’S LANGUAGE
COMMUNICATIVE COMPETENCE FORMATION BASED ON MODERN
TECHNOLOGIES

Annotation. The article discusses model of formation of foreign language communicative
competence of future specialists based on modern technologies. The presented article studies the
process of formation of communicative competence in teaching foreign languages.
Communicative competence is considered as a broad term that includes not only the structural
features of the language, but also its social, pragmatic and contextual features.

The use of the method of pedagogical modeling in order to study the process of mastering
a foreign language has a wide practice. According to A.N. Shchukin, modeling makes it possible
to study objects of various nature in order to determine and refine their already existing or newly
constructed characteristics [1]. The procedure for modeling the process of teaching a foreign
language includes the development of a comprehensive system of teaching a foreign language,
which reflects the goals, structure, content of the material, the learning process, methods and
mechanisms of educational impact. In our study, an attempt was made to design a model of
learning in a foreign language.

The normative-target component of the model reflects the purpose of teaching a foreign
language at a university: the formation of foreign language communicative competence as a
necessary characteristic of a competitive specialist with higher education. The achievement of
this goal is possible provided that the appeal to the basic provisions of modern approaches to
teaching a foreign language.

Our proposed model is based on the integration of several existing approaches to teaching
foreign language, namely, competence-based, communicative, personality-oriented and
personality-activity. Adherence to the basic postulates of the competence approach is due to the
orientation of the entire education system to the competence model of a specialist. Numerous
studies of the problem of the formation of professionally significant competencies indicate the
need to master a set of general cultural and professional competencies necessary for the
successful solution of tasks in various fields of activity (K.E. Bezukladnikov, E.K. Gitman, V.V.
Safonova, T.S. Serova, A.N. Shamov and others). At the same time, foreign language
communicative competence, being an integrative component of the block of general cultural
competencies, acts as a characteristic of a specialist who is ready to realize his professional
potential on a global and Russian scale [2].

In the Concept of education development of the Republic of Kazakhstan: «In modern
conditions, it is necessary to give the higher education system a new consciousness and social
status and accept it as a special sphere, the priority task of which should be advanced training of
highly qualified specialists, flexibility and educationy». Only a qualified specialist benefits society
and develops the economy. Breakthroughs in the education system of Kazakhstan are aimed at
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the free development of a person, the development of his culture, creative activity,
competitiveness, tolerance.

This Concept establishes the requirements for the competence of a foreign language
«specialist model». To achieve a high level in the country's education system, an important task
is the formation of a personality with deep knowledge, curiosity, creative orientation, able to
express its essence in this context [3].

One of the goals of our research is to build a model for the formation of foreign language
competence of future specialists in the context of globalization, we decided to start by describing
the essence of the concept of «model» based on the study of pedagogical literature and scientific
research.

The ideal of a teacher is a «person of high culture» who clearly understands the value of
knowledge, knows his subject perfectly, is profoundly proficient in pedagogy and psychology, is
able to apply personality-oriented pedagogical methods, develop himself as a person and have a
need for spiritual growth.

In world pedagogy, a model of the ideal teacher and his training is being developed. For
example, the teacher model proposed by the Japanese scientist and practitioner Tomomuchi
Kiuchi, in his opinion, should contain the following important features and qualities: the ability
to teach and educate at the same time, strong theoretical pedagogical knowledge, understanding
of the values of high culture and upbringing, freedom and responsibility, belonging to an
intellectual group, etc. [4]. In American pedagogy (M. Green, A. Combs, J. Lembo, etc.) In the
development of an «effective teacher» model. It includes communication skills, communication
potential, informal communication, emotional stability, and life optimism [4].

Keywords: foreign language competence, model, future specialists, modern technology.

Tyiiingeme. Makanana 3aMaHayd TEXHOJOTHsIIAp HETi3iHAe OoJjamak MamMaHIapAbIH IIEeT
TUTIHAETT KOMMYHHUKATHBTIK — KY3BIPETTUINH  KaJbIOTACTBIPY MOJETl  KapacThIPbLIAIBL.
Y ChIHBUTFaH MaKaJlaa MeT TIJAEPIH OKBITYIa KOMMYHHKATHBTIK KY3BIPETTUIIKTI KAJBIITACTBIPY
nporeci 3eprreneni. KoOMMyHUKaTHBTI KY3bIPETTUTIK TUIAIH KYPBUIBIMIBIK €pEKILIETIKTEepiH FaHa
€Mec, COHbIMEH O1pre OHBIH 9JI€YMETTIK, IparMaTUKAJIbIK JKOHE KOHTEKCTIK €peKIIETIKTEepIiH Jie
KaMTHUTBIH KEH TEPMUH PETIH/E KapacThIPbLIa/bl.

[ller TLTIH MEHrepy MPOIECIH 3EPTTEY YIIIH MEJaroTHKAIBIK MOJETBILY 9MICIH KOJJIaHy
keH Toxipubere ne. A.H.I[ykuHHIH HiKipiHIIE, MOJENBICY OpPTYpPJi CHUMATTaFbl OOBEKTLIEpl
onap/pIH OypbIHHAH Oap HeMece jKaHa/IaH CAJIbIHFAH CHITaTTaMalapblH aHBIKTAY YKOHE HaKThLIay
yuriH 3eprreyre MyMkiHgik O6epeai [1]. Iler TimiH OKBITY MpOLECiH MOJEIBIACY MPOLECIYPACHI
MaKcaTTap/pl, KYPBUIBIMIBI, MaTePHAIABIH Ma3MYHBIH, OKYy TIIPOIIECiH, TOpOHMEINiK ocep/aiH
o/licTepi MEH TETIKTEPiH KOPCETETIH IIET TIJIIH OKbITY/IbIH KEIIeH Il JKYHECiH a3ipJiey/1i KaMTH/IbL.
bi3aiH 3epTTeyimizie meT TUTIHAC OKBITY MOJIETIIH KacayFa opeKeT KacaJibl.

MozenpaiH HOPMAaTUBTIK-MaKCaTThl KOMIIOHEHTI YHUBEPCUTETTE IIET TLTIH OKBITY/AbIH
MaKcaThlH KOPCETE/1: KOFaphl OuTiMi 0ap 6ocekere KaOlIeTTI MaMaHHBIH KaXXETT1 CUITaTTaMachl
peTiHJe WIeT TIAIHAerT KOMMYHUKATUBTIK KY3bIPETTUIIKTI KalbIITAacThIpy. byn makcaTka mier
TUTIH OKBITYJIbIH 3aMaHayM TOCUINEPIHIH HETI3T1 epekernepiHe >KYTIHMeH JKaFdaiia Koi
KETKI3yre 0omaipl.

bi3 yceiHFaH MoOAENb MIET TUNIH OKBITYABIH OIlpHeNe TOCUIACpiH, aranm aWTKaHaa
KY3IpeTTUIK, KOMMYHHKATHBTi, TyJIFara OarbITTalfaH »OHE JKEeKe iC-opekeTTi OipikTipyre
Herizgenred. Ky3pIpeTTuliK TOCUTIHIH HET13T1 MOCTyJaTTapblH YcTany OyKis OutiM Oepy *xyleciH
MaMaHHBIH KY3BIPETTUIIK MoJeniHe Oarmgapiayra Herizgenred. KociOum MaHBI3ABI KY3bIpETTEpl
KaJIBIITACTBIPY MOCEIIECIH KOITETeH 3epTTeYNep dPTYPJIi KbI3MET calaiapblHIarkl MIceenepii
COTTI INEMNIy YIIIH Ka)KETTI JKaIIMbl MOJEHU >XOHE KICIOM KY3bIpETTep KHUBIHTBIFBIH HUTepy
kaxerrimirin  kepcereni (K.E.Besykmaguukos, E.K.I'mtman, B.B.Cadonosa, T.C.Cepona,
A.H.lllamoB >xoHe Oackanap). CoHbIMeH Oipre, »ajmbl MOACHU KY3IPETTUTIKTEP OJIOTBIHBIH
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WHTETPATUBTI KOMITOHEHTI 00JIa OTBIPHIMN, MIETEIAIK KOMMYHUKATUBTI KY3IPETTUTIK 631HIH KociOn
oneyeTiH kahaHABIK JKOHE peceilik MacmrTadTa Ky3ere achlpyFa JailblH MaMaHHBIH
cHmarramachl 00JIbI TabbLIa s [2].

Kazakcran PecnyOnukachiHbIH OUTiM Oepyli JaMbITy TY)KBIPBIMIAMachlHAA: «Ka3ipri
JKaF/1aii1a )Koraphel OUTIM Oepy JKyieciHe )KaHa caHa MEH QJICYMETTIK MopTeOe Oepy KOHE OHBI
epeKIle cajia peTiHJe KaObUIay KakeT, OHBIH OachiM MIiHACTI YKOFaphl OUTIKTI MaMaHAApIbIH
OUTIKTUIITIH apTTBIPYy, MKEMILTIK TIeH OLTiMIuTiKk OomyFa Tric». Tek OUTIKTI MaMaH FaHa KOFaMFa
naiga oKelell JKoHE SKOHOMHUKaHBI JaMbITazibl. KazakcTtaHHbH OutiM Oepy KyiHeciHaeri
KETICTIKTEp aJaMHBIH €pKiH JaMyblHa, OHBIH MOJICHUETIH, NIBIFAPMAIIBUIBIK OCJICeHIITITIH,
Oocekere KaOlJIETTUTITIH, TOJICPAHTTHUIBIFBIH ITAMBITYFa OaFbITTAJIFaH.

Byn TyxeIppiMIaMa «MamMaH MOJETIHIHY» IET TUTHIH KY3bIPETTUIriHe KOWBUIATHIH
tajmanTapabl Oenrireini. Enmin Oimim Oepy JKy#eciHIe >KOFapbl JIGHTEWIe >KeTy YIIIH TepeH
OiTiMi, KbI3BIFYIIBUIBIFBI, HIBIFAPMALIBUIBIK OarbIThl Oap, OCBl TYPFbIIA ©3 MOHIH Oulmipyre
KaOi/IeTTi TYJIFaHbl KaJBIITACTRIPY MaHBI3bI MiHAET O0JIbIN TabbLIaab! [3].

bizpin 3eprreyimizmiH  MakcaTTapblHbIH  Oipi  xahanpmany karnmaiipinga — Oosammak
MaMaHAapAbIH IIET TUTIHAET KY31peTTUIIrH KaJIBINTACThIPYy MOJIENiH KYPY OoJbIn TabblIabl, 613
NEIarOTUKaJbIK ~ 9/IeOMeTTep MEH FBUIBIMH 3€pTTeyJepAl 3epTTey HEri3iHAe «MOMIECIh)
YFBIMBIHBIH MOHIH CUTIATTayAaH OacTayFa MIelM KaObUIIaIbIK,.

MyFaaimMHIH WAeanbl-OUTIMHIH KYHIIBUIBIFBIH HAKTHl TYCIHETIH, €3 IOHIH KETIK OUIeTiH,
MeJJaroruka MEeH ICUXOJIOTHSHBI TEPEH MEHIEePIeH, JKeKe TYJIFara OarbITTalFaH Ie1aroruKaJIbIK
omicTepAl KOJJIaHA allaThlH, ©31H TYJIFa PETIHAC JAMBITATBHIH JKOHE PyXaHU ©Cyre MYKTaK
<OKOFapbl MOJICHUETTI ajam».

OJIEMIK Telarorukaga MiHCI3 MYFaliMHIH MOJeJNi XOHE OHBI JaWbIHIAy J3ipJIeHYIE.
Mpicanbl, KamoOHIBIK FajdbIM koHE MpakTUK Tomomyun Kuyum ycblHFaH MyFajgiMHIH MOJENi,
OHBIH TIKipiHIIE, KeJleCl MaHBI3AbI Oenriiep MeH KacHeTTepAl KaMmTybl Kepek: Oip yakbITTa
OKBITY JKOHE TopOueney KabifeTi, KYIITI TeOPUSIIbIK MeIaroruKaiblK OUTiM, KOFapbl MOJICHUET
NeH TOpOMe KYHIBUIBIKTAPBIH TYCIHY, CPKIHIIK MEH >KayanKepHIuliK, 3USATKEpIiK TOMIKa JKaTy
xoHe T.0. [4]. Amepukanmsik nemarorukana (M. I'pun, A. Komo6c, JIx. Jlem6o xoHe T.0.)
«THIMAI MYFalliM» MoOAemiH o3ipieyne. OraH KapbIM-KaTblHAC JaFabLIapbl, KOMMYHUKATHBTI
aneyet, OelipecMH KapbIM-KaThIHAC, YMOLIMOHANIIBI TYPAKTHUIBIK JKOHE OMIPIiK ONTUMU3M Kipei
[4].

Tyiiin ce3mep: IIeT TULAIK KY3BIPETTUIIK, MOJeNb, OoNamak MaMaHAap, 3aMaHayu
TEXHOJIOTHSIIAP.

AnHoTanusi. B cratee paccMmarpuBaercs Mozenb (HOPMHUPOBAHHUS HMHOS3BIYHON
KOMMYHHKaTUBHONH KOMIETEHUUH OYyIyIIMX CIELUaTUCTOB Ha OCHOBE COBPEMEHHBIX
TexHoJoruil. B  mpeacraBmeHHOM — cTatbe — Hcchaeayercss  mpouecc  (pOpMUpOBaHUs
KOMMYHHKAaTUBHON KOMIIETEHIIMM HpU OOYYEHUH HWHOCTPAHHBIM s3blkaM. KoMMyHUKaTUBHas
KOMIIETEHTHOCTh PacCMaTPUBAETCS KaK IUPOKUI TEPMUH, KOTOPBIN BKIIIOYAET B €051 HE TOJIBKO
CTPYKTYpPHBIE OCOOEHHOCTH $A3bIKa, HO U €r0 COLMANIbHBIE, IParMaTHYeCKUe U KOHTEKCTyaJIbHbIe
0COOEHHOCTH.

Hcrnonb3oBaHHe METOJA IEJarOrMYeCcKOro MOJIEIUPOBAHUSA C LICNIBI0 M3Y4YEHUs Ipolecca
OBJIQJICHUS] MHOCTPAHHBIM SI3BIKOM HMeEET MIMPOKYr npakTuky. Ilo muenuto A.H.lykwnHa,
MOJICIUPOBAHKE IO3BOJISIET M3Y4aTh OOBEKTHI PA3TUYHOM NMPHPOJBI C IENBI0 ONpENEIeHUus U
YTOYHEHMSI UX YK€ CYLIECTBYIOIIUX WJIM BHOBb IOCTPOEHHBIX xapakTtepucTtuk [1]. [Ipouemypa
MOJICIUPOBAHMs Ipolecca O0ydeHHs HHOCTPAaHHOMY S3bIKY BKIIOYaeT B celsi pa3paboTKy
KOMIUIEKCHOW CHUCTEMBbl OOY4YeHHMsI HHOCTPAaHHOMY S$3bIKYy, B KOTOpPOH OTpa)KeHbl IIelu,
CTPYKTYpa, COJAEpKaHHe MaTepuaja, mpolecc O0OydeHHUs, METOAbl U  MEXaHHM3MbI
BOCIHUTATEIBHOTO BO37A€HcTBUS. B Hamem w#ccrnegoBaHuu ObUla MpeANpUHSATA MOMbBITKA
pa3paboTaTh MoJieNlb 00yUeHHsI Ha MHOCTPAHHOM SI3BIKE.
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HopMmaTuBHO-11€71€BOIf KOMIOHEHT MOJETH OTpa)kaeT Iefib OO0y4YeHHs] WHOCTPAaHHOMY
A36IKy B By3e: (opMupoBaHME HMHOS3BIYHOW KOMMYHHMKATHBHOM KOMIIETCHLIMH  Kak
HEOOXOIUMOM  XapaKTePUCTUKM  KOHKYPEHTOCHOCOOHOrO  CHElMaJucTa €  BBICHIUM
oOpazoBanueM. JlOCTH)KEHHE 3TOM e BO3MOXKHO TIPU YCIOBUHM OOpaIIeHUs K OCHOBHBIM
MOJIO’KEHUSAM COBPEMEHHBIX MOJIX0JI0B K 00y4EHUI0 HHOCTPAHHOMY S3BIKY.

[Ipennaraemass HaMM MOJEIb OCHOBAaHA Ha MHTErpallMy HECKOJBKHUX CYIIECTBYIOLIUX
MOIXOJO0B K OOYYEHHIO HWHOCTPAHHOMY  $I3bIKY, a HMMEHHO KOMIIETEHTHOCTHOTIO,
KOMMYHUKATUBHOIO,  JIMYHOCTHO-OPHUEHTHUPOBAHHOIO U JIMYHOCTHO-AESATEIBHOCTHOIO.
[IpuBEpKEHHOCTh OCHOBHBIM  IIOCTYJIaTaM  KOMIIETEHTHOCTHOIO TMOJXOAa OO0ycCJIOBJIEHA
OpUEeHTallel Bceil cucreMbl O0pa30BaHMA Ha KOMIIETEHTHOCTHYIO MOJENb CIIELUATHNCTA.
MHoro4nciaeHHble UcciaeoBaHus MpoOiaeMbl (HOpMUPOBaHHS NPOPECCHOHATIBHO 3HAYUMBIX
KOMIIETEHIIMM yKa3bIBalOT Ha HEOOXOIUMOCTb OBJIAJCHHs HAaOOpOM OOLIEKYIbTYPHBIX U
npoeCCHOHATBHBIX KOMIETCHLMH, HEOOXOMUMBIX JUIsI YCHEIIHOIO pemeHHus 3aaad B
pasnmuuHbix  chepax gesrenbHoctd  (K.E.besykmamuukos, E.K.I'mtman, B.B.Cadonosa,
T.C.CepoBa, A.H.lllamoB u npyrue). B TO e BpemMsi HHOS3BbIYHAS KOMMYHHUKATHBHAs
KOMIIETSHIIHSI, SIBJISISICH MHTETPATUBHBIM KOMIIOHEHTOM OJI0Ka 001I1e KYIbTYPHBIX KOMIETCHIIHIA,
BBICTYIIAET XapaKTEPUCTUKOHN CIIEIUAIMCTa, TOTOBOTO PEANN30BaTh CBOW MPOECCHOHATBHBIN
MOTEHIMAN B T7100aJIbHOM M pOcCUiicKoM MaciuTade [2].

B konnenmmu pasButus oOpasoBanusi PecmyOnmku Kazaxcran: «B  coBpeMeHHBIX
YCIOBUSAX HEOOXOAMMO TMPHUAATh CHUCTEME BBICIIErO O00pa3oBaHUSI HOBOE CO3HAHUE U
COLIMAJIbHBIN CTAaTyC U MPHUHSTH €€ KaKk 0co0YIo chepy, IPUOPUTETHOM 3a7jaueil KOTOPOH J0JKHA
OBITh TOBBIIICHUE KBAaTU(UKALKUK BBICOKO KBaTH(UIIMPOBAHHBIX CIELUATHCTOB, THOKOCTh U
00pa3oBaHHOCTHY. TONBKO KBaMM(UIIMPOBAHHBIA CHEIMATINCT MPHHOCHT O3y OOIIECTBY U
pa3BuBaeT SKOHOMHKY. IIpopbiBEI B cucreme oOpazoBanusi Kazaxcrana HampaBieHbl Ha
CBOOOJHOE pa3BUTHE 4YENIOBEKAa, pAa3BUTHE €ro KYJIbTypbl, TBOPYECKOW AaKTHBHOCTH,
KOHKYPEHTOCTIOCOOHOCTH, TOJIEPAHTHOCTH.

OTa KOHLENUUS YCTaHaBIMBaeT TpeOOBaHUS K KOMIIETEHUMH HWHOCTPAHHOIO s3bIKa
«MOJeNnu crienuanuctay. Jus TocTHKEHUsT BHICOKOTO YPOBHS B cUCTeMe 00pa3oBaHUs CTpPaHbI
BaOXHOW 3ajmaueid  sBiseTcss  (QOpMHpOBAHME JIMYHOCTH C  TIyOOKMMHU  3HaHUSIMU,
110003HATENFHOCTBIO, TBOPYECKON HAIIPABICHHOCTHIO, CIOCOOHOW BBIPa3UTh CBOIO CYIHOCThH B
3TOM KOHTEKcTe [3].

OpHo#l M3 menel Halero McciaeloBaHUs SBISIETCS MOCTPOCHHE MoJienn (OPMHUPOBAHUS
MHOSI3bIYHOM KOMITETEHIIMM OyIyIIMX CIELHAIUCTOB B YCIOBUSAX IJ100alM3alMM, Mbl PEIININ
HA4aTh C ONMCAHUS CYTH MOHATHUS "MOZENB' Ha OCHOBE U3YYEHHUs IE€1arOru4ecKor JIMTEPaTyphl
Y HAyYHBIX MCCIIEIOBAHUM.

Wnean yuutens — 3T0O «4€JIOBEK BBICOKOW KYJIbTYPBbI», KOTOPBIM YETKO IOHUMAET LICHHOCTh
3HAHUH, B COBEPIIICHCTBE 3HAET CBOM MpPEIMET, TIIyOOKO BIAJCET MEIaroruKoi U TICUXOJOTUEH,
CHOCOOEH MPUMEHSATh JTMYHOCTHO-OPUEHTHPOBAHHBIE M€JarOrH4ecKrue METO/Ibl, pa3BUBaTh ceOs
KaK JINYHOCTh U UMETh OTPEOHOCTH B TYXOBHOM POCTE.

B MupoBoii mnemaroruke pa3pabaThIBaeTCsi MOJENb HACATBHOIO YUYHMTEIsl M €ro
noArotoBku. Hampumep, monenb yuuTens, NpeIioXKeHHas AIMOHCKUM YYEHBIM M IMPaKTUKOM
Tomomyun Kuyum, mo €ro MHEHHIO, IOJDKHA COJAEP)KATh CIEAYIOIIME Ba)KHBIE 4YEPTHI U
KayecTBa: CIOCOOHOCTh OJHOBPEMEHHO YYHUTh W BOCHUTHIBATH, CHUJIBHBIE TEOPETHUECKUE
nearornyeckre 3HaHus, MOHMMaHKUe IEHHOCTEeH BBICOKOM KYJBTYpBl U BOCIIMTAHUS, CBOOOABI 1
OTBETCTBEHHOCTH, NMPUHAAJICKHOCTH K MHTEIUIEKTyallbHOM rpymnmne u T.4. [4]. B amepukanckoit
negaroruke (M.I'pun, A.Kom6Gc, J[x.Jlem6o u ap.) B pazpaborke monenu «3¢¢heKTUBHOTO
yuutens». OHa BKIIIOYaeT B ce0si KOMMYHUKATHBHbBIE HaBBIKM, KOMMYHUKAaTUBHBIN MOTEHIMAI,
HepopMaIbHOE 00IIEHHE, IMOIIMOHAIBHYIO CTAOUIBHOCTD U )KU3HEHHBIH ONTUMM3M [4].

KiloueBble cJji0Ba: UWHOS3bIUHAS KOMIIETEHLIMS, MOJIENb, OYyIyllue CIEeNHaTUCThI,
COBPEMEHHBIE TEXHOJIOTHH.

181



PI:xxBOUM FBLJIBIMUA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPYAbl BUNPIuC

Introduction.

One of the bases for modeling the process of teaching a foreign language is the initial
provisions of the communicative approach. Orientation to the principles of this approach is
caused by the communicative orientation of the discipline «Foreign language». The
communicative approach defines the basic components of the language learning system and
recognizes the position that language as a means of human communication functions, is
assimilated and develops in the process of speech contacts and speech interaction of people.
Therefore, communication is the goal, means and basis of the organization of teaching foreign
language speech [5].

The achievement of the integrative goal of teaching a foreign language at a university is
also facilitated by a personality-oriented approach that «affects all components of the education
system (educational and educational goals of teaching each academic subject, the content of
teaching, methods, technologies and teaching technigues) and the entire educational process as a
whole» [6]. This creates favorable conditions for the formation of foreign language
communicative competence due to flexibility in determining the goals of teaching a foreign
language, taking into account the individuality and personal interests of students. As a result, we
are talking about more effective training (I.S.Yakimanskaya, E.V.Bondarevskaya,
M.N.Berulava, V.V.Serikov and others).

Synthesizing the personal and activity components, the personal-activity approach from the
position of a teacher means the organization and management of purposeful educational
activities of students in «the general context of their life activity - the orientation of interests, life
plans, value orientations, understanding of the meaning of learning for the development of the
creative potential of the individual» [7].

In the process of organizing students' activities, there is a reorientation of the learning
process to the formulation and solution by the students themselves of specific educational tasks
(cognitive, research, projective, etc.). The personal-activity approach involves the organization
of subject-subject educational cooperation between a teacher and students, as well as the
implementation of collective communicative activity as a form of educational cooperation and
conditions for the formation of necessary knowledge, skills and abilities in a foreign language.

Effective implementation of the proposed model is possible provided that the following
didactic principles of training are observed: consistency, activity, subjectivity, differentiation and
individualization, the developing nature of training, professional orientation, reflection.

The complex didactic purpose of training, approaches and principles presented in the
normative-target component are the basis for the development of the content aspect of the model.
The content of foreign language teaching at the university is determined by the training program
for various areas of training. The program of foreign language education is implemented at
several stages of language training, namely during the study of the discipline «Foreign language»
as a basic (mandatory) component of the humanitarian, social and economic cycle, as well as the
discipline «Foreign language specialty» («Foreign language of professionals», «Specialized
foreign language», «Business foreign language») as a variable component of the humanitarian,
social and economic cycle.

Based on the normative-target and content components, we have modeled the
organizational-activity component, which defines a set of actions aimed at achieving a complex
didactic goal, methods, forms and means used in the process of teaching a foreign language. At
the same time, the main mechanism for the effective functioning of the proposed model for the
formation of foreign language communicative competence of university students is a block-
modular technology used in the course of organizing independent work. This technology of
organizing the process of teaching a foreign language allows creating conditions for students to
assimilate the content of educational programs at an individual pace by enlarged educational
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units presented in the form of blocks-modules. As V.M. rightly notes. Gareev, the purpose of the
development of blocks-modules is «to dissect the content of each topic of the course into
component components in accordance with professional, pedagogical and didactic tasks, to
determine appropriate types and forms of training for all components, to coordinate them in time
and integrate them into a single complex» [6].

Consideration of the modular approach in the system of higher education as a priority is
explained by the tendency to reduce the number of classroom hours allocated to the study of the
discipline «Foreign Language» along with the increasing volume of educational material for
independent study. In these conditions, there is a need to ensure the flexibility of the training
content, adaptation to the individual needs of the individual and the level of her basic training.

The block-modular technology is based on the procedure for structuring the training
content into thematic blocks-modules. In the structure of each module there is an invariant
component, which includes classroom work and extracurricular independent work, as well as a
variable part (extracurricular independent work), the volume and level of which depends on the
language training of the student and his motivation to learn a foreign language.

A block-modular approach to the organization of independent work of students is possible
if the following didactic conditions are met: pedagogical planning, methodological support,
creation of a system of multi-level tasks, time for independent work, motivation level, teacher
counseling. In an attempt to create optimal conditions for learning a foreign language for
students of various levels of language training and motivational readiness, the main emphasis is
on compliance with the principle of differentiation, which involves taking into account the
varying degrees of formation of foreign language communicative competence and its subsequent
step-by-step process of formation [8]. Differentiated tasks for independent work allow students
to choose an individual educational trajectory of their linguistic training and move to a higher
level of formation of this competence. With a differentiated approach to the organization of
independent work on learning a foreign language, special emphasis is placed on the performance
of tasks involving the development of search and research competencies, professional
competencies, as well as contributing to the increase of creative activity of students.

In the performance-evaluation component, the criteria for evaluating the effectiveness of
the functioning of the model are highlighted. Indicators of the formation of individual
subcompetencies as part of a foreign language communicative competence, namely linguistic,
socio-cultural, professional, compensatory competencies, are cognitive criteria (the sum of
knowledge according to the State Standard in various types of speech activity: speaking, reading,
writing), activity (the ability and ability to carry out professionally-directed speech activity),
motivational (the growth of motivation to learning a foreign language and learning activities in
general), reflexive (assuming self-assessment of personal qualities).

The main part.

The «model» is different in content and type, purpose and task. It often changes depending
on the content of the original of the studied subject environment, its impact on the environment.
The model can be as a concept of education that defines the subject environment with the help of
a word, in the form of a set of sentences, conclusions, in the form of a physico-graphical,
schematic, defining the main sides, elements, connections of the object, as well as in the form of
mathematical formulas or numerical tables defining the main external and internal connections
and relationships [9, 236].

According to G. Klaus, the model is a dialectical contradiction of theory and practice. A
model is a theory that represents the possibility of proving an unknown environment, the
transition from abstraction to reality, scientific evidence [10]. If we formulate the stated idea,
then the main type of models is the scientific model. This model should be based on obtaining
new knowledge, ideas, projects about this subject environment through research.

Describing the model, A.M. Novikov considers it as an additional object that provides new
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information about the main object selected or processed for a cognitive purpose [11]. A. B.
Gorstko connects the model with learning to control the target in order to know the basic rules of
a real object, its development and interaction with the environment, or to determine effective
approaches to goals and criteria under given conditions [12]. We believe that these opinions
complement each other, not refute.

The concept given by V.A. Shtoff of the model, the attitude to modeling are of great
importance in pedagogical research. According to the author, a model is a system in which the
object of research is depicted, reproduced and replaces this object, gives new information, is
embodied in the mind or materialized [13]. Summarizing the author's opinions, the model is
constructed as a structurally meaningful integral system of an abstract type, implemented in
accordance with the purpose, objectives, based on the theoretical justification of the research
topic, based on the receipt of projects.

Defining the content aspects of the model construction, according to L.A. Belyalova, the
following criteria for evaluating the model are distinguished:

[1 connectivity, which determines the dependence between object zones;

[1 the ability to track and register the modeling object i.e. observation;

[1 stability (indicative and technical).

The concept and idea of «model education» were first formulated in the 60s in the USA,
England. Then it was suggested that students can independently work with educational material
within the framework of the curriculum if the educational material provided to students contains
purposeful bases of actions, a database of information and a methodological guide to achieve the
educational objectives. «The model is a purposeful functional node in which the content of
learning and the technologies of their assimilation are combined. Only a module can be a
training program individualized by content, method of teaching, level of independence, pace of
educational and cognitive activity of the student» [14]. If we consider the author's opinion, the
concept of a model is defined as a means of reflecting certain moments of reality in order to
better understand them.

In the works of B.S. Dynamov and D.V. Chernilevsky, modeling is considered as the
purpose of training and as a manifestation of professional qualities of a person [15]. And in the
research of scientists S.I. Arkhangelsky, T.A. llyina, etc. the specialist model is considered as an
active organic system, personality as a unique approach.

As shown in the study of A.A. Kyveryalga, in pedagogy models can manifest themselves
as a means of scientific research, as a subject of research, as a means of activity [9]. The problem
of modeling the content of education and training in the educational process of the university is
considered by a number of authors L.I. Romankova et al. [10]. This indicates that the above
analyses prove that the development of a model of a future specialist is the main guarantee of
high-quality training of a specialist. Therefore, it is considered in many scientific papers and
formulated in the form of conclusions that are important for practice.

From the point of view of the American Philosopher M. Vartofsky, modeling is proposed
to be called a prototype focused on future activities.

«First of all, I believe that models are a highly specialized part of our technical equipment,
their own functions are to create the future. As a model, | see not only a certain value, but also a
method of action that determines this value. In this sense, models are the realization of goals and,
in addition, tools that implement these goals... The model simultaneously takes into account the
goal and guarantees its implementation» [11].

Nurgalieva G.K. analyzed the organization of professional competence of future
specialists, the problems of educational work at school from the standpoint of cognitive,
motivational-need, activity-behavioral components. Agreeing with this opinion of the scientist,
we were guided when developing a model on the problem of our work.

Podlasyi I.P. scientific model is a system covering the object of research, mentally
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visualizing or materializing it. While the pedagogical model defines the goals, content, form,
method, ways of managing the educational process, the scientifically based model believes that it
determines the ways of organizing and functioning of the integral pedagogical process or its part.
Confirming the author's idea, we draw attention to the fact that the role of the changing activity
of models in pedagogical research prevails.

When determining the model of a specialist, V.E. Smirnova believes, the specifics of
professional activity should be taken into account. The main position in the development of a
specialist's model is the expert position of his future activity [185]. The advantage of the
approach, according to the author, is that in the work of a specialist there is a discrepancy
between training and specific activities. Therefore, the development of the educational process at
the university in the context of globalization consists primarily in the implementation of a
systematic, purposeful formation of the qualities, knowledge and experience of the student.

Speaking about the fact that modeling becomes a way for a teacher-researcher to recreate
an ideal model of the phenomenon under study, N.D. Khmel considers modeling an important
part of the implementation of an integral pedagogical process.

Because Chmut «an integral part of a person's holistic culture is communicative
competence. It forms a certain amount of knowledge about any relationship», he concluded. We
support the author's opinion that professional competencies, which are the basis of pedagogical
culture, tact, ethics of future specialists, are formed on the basis of knowledge.

In our conditions, modeling the purpose of teaching and educating a future teacher is
expressed through the requirement for the professional quality of a specialist, the level of his
training. A future teacher in the process of professional and pedagogical activity can learn not
only simple, but also complex professional abilities, skills, in addition, in the educational
process, students should be able to form the necessary psychological, moral and professionally
significant personality qualities in the context of globalization.

The identification of ideas about the teacher's model and the characteristics of his foreign
language competence is the psychological and pedagogical nature of his professional activity.

The concept of «specialist model» and the closely related concept of «competence
approach of a specialist with higher education» reveal the content of education and the
foundations and structures of his choice. The specialist's model includes not only his personal
aspects and character, but also the knowledge and abilities of specialists reflecting their
achievements as a result of the educational process and the need for a practical process in the
activities of the university [8].

Conclusion. In other words, modeling becomes for the teacher a part between pedagogical
theory and real practical activity. In the process of modeling, the researcher's attention is focused
on those aspects of the experience that should come to change, as well as on some parts (norms,
means, products, subjects of activity, etc.).

Modeling is not just a tool that reflects the phenomena of real life, but a criterion that
verifies the truth of knowledge obtained through the implementation of theories that come out in
the form of a model. In our case, the model of formation of professional competence of future
teachers is a system of objects and features that repeat the semantic properties of the ideal image
of a professional or a standard of personal and professional development.

Based on the above, we noticed that modeling in pedagogy is used in the following cases:

a) modeling pedagogical tasks and pedagogical situations;

b) modeling of the learning process, education and development of students; ¢) modeling
of the state of the management system of educational institutions.

It sets out the goals, objectives, content, methodology and principles of the formation of
foreign-language competence of future specialists, the form of implementation of which is the
educational process, system, system. In this regard, the concepts, concepts, principles of foreign
language competence of future specialists, factors contributing to its formation, etc. were given
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in the model.

Based on the analysis and consideration of the conclusions, definitions, comments of
domestic and foreign scientists given above, we call the competence of a foreign language
readiness to perform certain tasks in accordance with the theoretical knowledge and practical
experience of a specialist. Taking into account the above, in our opinion, it will be possible for
future specialists to form foreign language competence in the context of globalization. In the
figure below, we will present a structural and meaningful model of the foreign language
competence of future specialists in the context of globalization.
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AN ISSUES IN THE ENHANCEMENT OF PRAGMATIC QUALITIES
OF FUTURE SPECIALISTS

Annotation. The problem of personal spirituality is one of the most important general
scientific problems currently being investigated by philosophy, sociology, cultural studies,
psychology, and pedagogy. In modern conditions of rethinking and revision of national values,
the problem of spirituality is of particular importance, since the functioning and development of
the individual depends on the results of its solution. This problem becomes especially relevant
when studying the profession of a practical psychologist, since psychological and pedagogical
activity is specific in terms of content, tasks and social requirements imposed on it. A
professional psychologist works in conditions of increased moral responsibility, the process of
development and mental health of not only an individual, but also groups of people, and,
consequently, the progress of society as a whole depends on the quality of the activity performed
by him. The specificity and social significance of the psychologist's activity requires him to have
a kind of personality, a high level of spirituality that determines the success of his work.

It is conditioned by the need to search for progressive methods and forms of training
future practical psychologists. Educational institutions that train psychologists pay insufficient
attention to strengthening the spiritual orientation in the preparation of students, which is
associated with awareness of the moral value and social significance of future professional
activity. Students in the process of studying psychological and pedagogical disciplines and
subjects of the humanities cycle receive professionally necessary knowledge, but at the same
time insufficient attention is paid to the spiritual appearance of the future specialist. Since
spiritual and personal qualities are among the most significant professionally significant qualities
of a practical psychologist, in our opinion, their study and development during the students'
studies at the university becomes important.

Key words: culture, pragmatic qualities, future, society, teachers-students.

Tyiingeme. JKexke TyiIFaHblH pyxaHUSAT Macernecl Kasipri yakbiTTa (unocodus,
QJIEyMETTaHy, MOJICHHETTAaHY, ICUXOJOTHs >KOHE IEeJaroruKa 3€pTTEreH MaHbI3/Ibl KAJIIbI
FBUTBIMHU Macenesnep/IiH 0ipi 60bIn TaObLIaaAbl. ¥ITTHIK KYHIBUIBIKTAP/IbI KaliTa KapacThIpy MEH
KaliTa KapayablH Ka3ipri >KaFJalbIHIa PyXaHUST MOCENeci epekile MOHTe ue Oonaibl, OTKeH1
aJlaMHBIH JKYMBIC iCT€yl MEH JaMybl OHBI HLIENly HOTHXKelepiHe OainanbicThl. by mpobiema
NPaKTUKAJBIK TICUXOJIOI MaMaHJIBIFBIH  3€pTTeyle ocipece ©3eKTi Oonaabl, eHTKeHi
MICUXOJIOTHSUIBIK-TIEIarOTUKAJIBIK ~ KbI3MET Ma3MYHBI, MIHJETTEpl KOHE OFaH KONBbUIAThIH
QNeyMETTIK TananTapra OaimaHpicThl. KociOM MCHXOJIOT MOpPaTbIBIK JKayanKepHILTIKTIH
JKOFapbUIaybl >KaFAalbIHAA KYMBIC ICTEHl, JaMy MpOIeci KoHEe >KeKe aJaMHbIH FaHa eMec,
COHBIMEH Oipre amamaap TOOBIHBIH TCHUXUKAJIBIK JIEHCAYIBIFBI, JIEMEK, TYTacTail anFaHia
KOFAaMHBIH JJaMybl OHBIH KBI3METIHIH carmachlHa 0aiaHbICThI. [ICHXO0I0T KBI3METIHIH €peKIIeNiri
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MEH QJIEYyMETTIK MaHBI3IbLUIBIFBl OHBIH KYMBICHIHBIH COTTLIITIH aHBIKTAWTBHIH €PEKINe TYJIFaHbIH,
PYXaHUATTBIH >KOFaphI IeHIeiiHiH OOJybIH TaJIal eTe/i.

By OGonamak NmpaKTHKAIBIK TICHXOJIOTTApbl HaspiayablH MPOTPECCUBTI daicTepi MEH
dopManapeiH i31ey KaxkeTTinirine OainanpIcThl. [Icuxomortapabl JasipIailTelH OKY OPBIHAAPHI
CTYJICHTTEpl Haspiayaa pyXaHH OaFbITTBUIBIKTHI KYIIEHTYre >KETKUTIKCI3 KOHULT Oemnemdi, Oy
Oonamiak KociOM KBI3BMETTIH aJaMTepIIUIiK KYHIBUIBIFBI MEH OJEYMETTIK MAaHBI3IbLUIBIFbIH
TyciHyMeH OaitnmanpIcThl. CTYICHTTEp  ICUXOJIOTHSUIBIK-TICIArOTHKAIBIK — IIOHACP  MEH
TYMaHHUTAPJIBIK UK MOHACPIH OKY OapbIChIHAA KOCiOM KaKeTTi OLIiM anajnbl, Oipak Oosamrak
MaMaHHBIH pyXaHU KeJOeTiHe >KeTKUTKTI KeHin OemiHOeimi. PyxaHu jxoHe jkeke KacHerTep
MPaKTUKAJIBIK TICUXOJIOTTHIH €H MaHBI3Ibl KOCI0M MaHBI3/Ibl KACHETTEPiHIH Oipi OOIFaHIbIKTaH,
01311H OMBIMBI3INA, CTYACHTTEPAl YHUBEPCUTETTE OKBITY KE31HE OJapAbl 3€PTTEY JKOHE AAMBITY
MaHBI316I OOJIBIN Ta0BLIAIE.

Tyiliin ce3aep: MOACHHMET, NMPAarMaTUKAIBIK KacWeTTep, Oojamiak, KOFaM, MyFalliM-
CTYACHTTED.

AnHoTtamusi. IIpoGiieMa JyXOBHOCTH JIMYHOCTH SBJISCTCS OJHOM M3 Ba)KHEHUIINX
0o0IIeHAyYHBIX MPOOJIEM, HCCIEAyeMBbIX B HacTosmiee BpeMs Guiocodueii, COIMOIOTHEH,
KYJIBTYPOJIOTHEH, TICUXOJIOTHEH M MeAarorukoi. B cOBpeMeHHBIX YCIOBHSX MEPEOCMBICICHHUS U
MEePECMOTpa HAIMOHAIBHBIX IICHHOCTEH Ipo0jIeMa JTyXOBHOCTH IIpHoOpeTacT ocoboe 3HaYCHUE,
MOCKOJIbKY OT PE3yJbTaTOB €€ PElICHUS 3aBHCUT (YHKIIMOHHPOBAHHE W PA3BUTHE JIMYHOCTH.
DTta npobiieMa CTAHOBUTCS OCOOCHHO aKTyallbHOM TMPH W3Y4YCHHH Tpodeccur MpakKTHYECKOTO
IICUXO0JIOra,  IOCKOJIBKY  IICHXOJIOTO-TI€IarOrMuecKkas  JIeATEIbHOCTh  CHCIU(pUYHA IO
COACPIKAHUIO, 3agadyamMm n OpECABABIIACMBIM K Hel COMaJIbHBIM TpC6OBaHI/I$IM.
[TpodeccnoHanpHblii  MCUXOJOr  pabdoTacT B YCIOBUSAX  IMOBBIIICHHOW  MOpaJbHOMH
OTBE€TCTBCHHOCTH, OT KaueCTBa BEBIIOJIHSIEMON UM JACATCIIBHOCTH 3aBUCHUT IIPOLCCC Pa3BUTHUA U
IICUXMYECKOTO 3JI0POBbSI HE TOJBKO OTACIBHOTO 4YeJIOBEeKa, HO M TPYIN JIIOACH, a,
ClIeIOBaTeNIbHO, W Tporpecc obOmiectBa B 1enoM. Crenmuduka W COUaIbHAS 3HAYUMOCTH
JeSITeIIbHOCTH TICUX0JIoTa TPeOyeT OT HEro HaJIM4Yusi CBOCOOPA3HOM JIMYHOCTH, BRICOKOTO YPOBHS
JTyXOBHOCTH, OIIPEJICIISIONIETO YCIIeX ero padoTHI.

D10 00YCIOBICHO HEOOXOAMMOCTHIO TIOMCKA MPOTPECCHUBHBIX METOAOB U  (GopM
IIOATOTOBKHN 6YIIYHH/IX MPAKTUYCCKUX TICUXOJIOTOB. y‘-Ie6HI)Ie 3aBCJICHUS, TOTOBAIIINEC
MICUXOJIOTOB, YIEISIOT HEIOCTaTOYHOE BHUMAHHE YCHIICHUIO IyXOBHOW HAmpaBIEHHOCTH B
MMOATOTOBKE CTYACHTOB, YTO CBA3aHO C OCO3HAHUCM HpaBCTBeHHOfI OCHHOCTHU U COHI/IEU'[BHOI‘/'I
3HauMMOCTH Oynymiel mpodeccruoHanbHON AesTenbHOCTH. CTYyIEHTHI B TpOIECCe H3ydeHUs
MCUXOJIOTO-MICAArOTUYCCKUX AOUCHUILUIMH W MIPEAMCTOB T'YMAaHWUTAPHOIO I[HUKJIA II0JIy4YaroT
npodeccCHoHaNbHO HEOOXOJMMbIE 3HAHMSI, HO MPH ATOM HEJOCTAaTOUYHO BHUMAHUS YAETSETCS
JyXOBHOMY OOJIMKY Oyaymiero crernuaimcra. [IocKoabKy JTyXOBHBIC M JIMYHOCTHBIC KauecTBa
ABISAIOTCA OJHUMH U3 HauOollee 3HAUYUMBIX MNPOPECCHOHAIBHO 3HAYUMBIX KAuecTB
IMMPAKTUYCCKOr'o IICHUXO0JIOra, Ha Hall B3IJIAJ, UX H3YUCHHUC M Pa3BUTHUC BO BpPCMA 06y‘I€HI/I$[
CTYJEHTOB B YHUBEPCUTETE CTAHOBUTCS BAXKHBIM.

KaroueBble cJioBa: KyinbTypa, IparMaTHYeCKUEe KadecTBa, Oymaymiee, OOMIECTBO,
YUUTENS-CTYACHTHI.

Introduction

In the life of a modern person, the main thing becomes the opportunity and the need to
make a free choice, which accordingly implies the growth of self-awareness of individuality, a
person's desire to realize their own goals and meanings of existence. For psychological science,
social reality is, first of all, the context of human existence, the space of his possibilities, the
space of «creationy, the creation of his life world. Of particular value is the period of student life,
when the process of professional formation of the subject begins.
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Professional and personal formation of a student is the process of entering a professional
environment, which involves mastering the necessary knowledge and skills, accepting the values
of their profession and their active implementation in future professional activities. The issues of
the student's personal development and the formation of his readiness for future professional
activity become the main ones in the current development situation. The psychological and
personal readiness of the specialist himself for professional self-realization in modern conditions
is important.

The transformation of the requirements imposed on professionals of various profiles
naturally affects the solution of the issue of the complex relationship between the personal and
professional development of the subject. There is a change in research interest from the
development of descriptive and normative models of the personality and activity of a specialist
to the study of the professional consciousness of the subject of activity (his life values, semantic
formations, reflection, motivation), the development of which is considered as the main content
of the professionalization process (E.I. Isaev et al.). We assume that there is not only a scientific
interest, but also a practical request for a comprehensive study of the formation of a person in the
profession at different stages of her life. The question of quality criteria the professional training
of future specialists cannot be considered separately from the requirements imposed by the
specific environment in which the specialist works [1].

The central idea of the concept of psychological support in professional activity is that
any kind of professional activity should be provided with psychological support from the
moment of «entry» and «exit» from the profession.

The student period is one of the important periods in the process of professional
development. In modern psychological science, the professional and personal formation of a
student in the conditions of university education is considered in the context of an approach
focused primarily on the student's personality and the creation of conditions for the development
of its subjectivity. In this vein, the humanistic paradigm of personality-oriented education has
been developed by many American psychologists. Pragmatism was essential to the development
of American psychology. W. James was a professional psychologist. His monograph «Principles
of Psychology» (1890). In the historical period under consideration in the United States, the most
famous psychological trend was structuralism, authoritatively represented by E. Titchener, a
student of W. Wundt. Philosophically, both of them represented positivism, close to the theory of
E. Mach. Structuralists believed that one should, firstly, isolate the simple elements of
psychological experience, and then find the type of their connection, i.e. structures or laws [2].
At the same time, they placed great hopes on introspection. This theory was developed in
Germany and transferred to American soil by Titchener. It was difficult to reconcile it with the
principles of American pragmatism. This circumstance was just demonstrated by W. James, the
founder of functional psychology, whose ideas were further developed in the works of J. Dewey
and J. Mead. The functionalists emphasized primarily the practical significance of psychological
acts. What is to be studied is not the process of thinking in its pure form, regardless of life
situations, but the possibilities of the mind in overcoming problem situations. Psychological
meanings are not set initially; they must be clarified in the context of the science of man. In other
words, this meaning is determined by pragmatic maxims. Following the European positivists, the
pragmatists sought to free themselves from metaphysics through a purposeful reliance on
experiment. This desire eventually led to behaviorism, which until the 1960s. was the
mainstream of American psychology [3]. E. Thorndike and J. Watson stood at its origins.
Thorndike adopted much from W. James, and Watson from two other representatives of
functional psychology, J. Dewey and his student, J. Angell. Thus, there is a close continuity
between, on the one hand, functional and, on the other hand, behavioral psychology. The
attention of scientists is increasingly attracted by representatives of "helping™ professions, in
particular, the profession of a teacher and a psychologist [4]. Researchers study both individual
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aspects of a specialist’s professional work and his individual psychological characteristics that
contribute to the implementation of effective professional activity, such as: the development of
the value-semantic sphere in the process of professionalization, competence in communication,
pedagogical skills, factors of emotional burnout and others [5].There is limited psychological
literature to date the number of works devoted to psychological aspects professional activity of
specialists of the defectological profile, in particular, special psychologists and correctional
teachers. At the same time, the psychological specificity of this activity and the need to develop
its psychological support are obvious [6].

The main part.

Professional activity in the field of special psychology and correctional pedagogy has its
own psychological characteristics, assumes the influence of specific factors on the teacher and
psychologist, including stressful ones, and imposes special requirements on the personality of the
future specialist-defectologist. American psychologists note that a specialist working with
children with disabilities should be trained in cognitive and personally to the implementation of
humanistic principles in the organization of the correctional and developmental process [7]. We
believe that professional activity in this field urgently requires psychological support.

Transformation and enrichment of motivational and value-semantic components of the
life world of a professional's personality occurs in the process of interaction with professional
culture and in real life, one of the components of which is a specially organized educational
space. It is at the stage of professional training at the university that the values and motives that
determine the success of his activity in the profession in the future begin to develop in a
specialist defectologist, and for this it is necessary to study the process of formation of
professional values and motives in the process of personality formation of future special
psychologists and correctional teachers [8]. Students as a period of professional development of
the subject, on the one hand, carries a general content, patterns common to all professions, on the
other — should consider the specificity of a particular profession. We believe that it is the
motivational and value sphere of students of speech pathologists that needs special study
(clarification, development, awareness of the place and role of professional values and motives).

The period of study at the university plays an important role in the professional formation
and development of students. During this period, there is not only familiarization with the
specifics of the profession, the acquisition of basic knowledge, professional skills and abilities,
but also a value attitude to the profession is formed, motivation for future professional activity,
in general, the image of the future profession is being formed. However, the purpose of modern
humanities education is not only to transfer to the student a set of knowledge, skills and abilities
in a certain field, but also to develop a broad outlook, interdisciplinary flair, the ability to
individual creative solutions, self-study, as well as the formation of humanistic values, which
forms the basis of a professional position. The five-year model of training specialists in Russia is
traditional. In the 90s, a multilevel system of training psychologists, similar to the American one,
was introduced into Russian education. In accordance with which, the first level of education
assumes the assignment of a bachelor's degree (when a student receives an education in a four-
year program in a certain direction) [9]. Obtaining a bachelor's degree provides general
psychological education. The second level of the psychological education system is a master's
degree in psychology. To obtain this degree, it is usually necessary to complete a two-year
course of study after obtaining a bachelor's degree or a one-year course of study after obtaining a
specialist diploma.

The problems of professional formation and training of university students are reflected
in the works of different European scientists. The process of becoming a professional is a
complex multi-level process, which is characterized by irregularity and heterochrony. Depending
on the stage of professional formation, there are crises of search and choice of profession, crises
of vocational training, crises of independent professional activity [10].
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The stage of professional training (the adept phase) is characterized by the fact that a
person has chosen an educational institution or a form of education, and psychologically has
become a more or less pronounced adherent (adept) of some professional community. In this
phase, the system of basic value concepts characterizing professional community is mastered, as
well as the acquisition of special knowledge, skills, skills necessary and important for future
professional activity, «for life», for a successful «professional start». Professionally important
personal qualities are being developed, systems of these qualities are being structured.
Professional aptitude is formed, understood as a systemic organization of the subject and object
(subject in a specific professional environment) and expressed in a combination of success in
educational, professional, work activity with satisfaction with the chosen path [11].

On the basis of the conducted research with students of pedagogical university, It was
concluded that in the conditions of the traditional correlation of subject and methodological
training, the learning process at the university is divided according to the content of
psychological mechanisms into 2 periods: academic - 1-3 courses - mastering academic
knowledge, the formation of educational activities; and educational-professional - 4-5 courses -
breaking academic stereotypes, the formation of orientation to professional activity.

The problems of the organization of the learning process and educational activities of
psychology students are reflected in the works of Titchener. University education has a
pragmatic orientation, which consists in the fact that the educational process of the university is
close to the upcoming professional activity, including both the practical aspect and the
production of new knowledge by a psychologist researcher [12].

The process of studying at the university involves the mandatory acquisition of practical
experience in the professional activity of a psychologist. At different stages of professional
training, psychology students master specific areas of psychological activity, specific techniques.
According to Titchener, students, through the development of specific forms and methods of
research or practical activity, master the whole psychology as a whole, as well as join the whole
diversity of culture.

Lyaudis V.Ya. He assigns a central place to joint productive activity (SPD) arising from
the joint solution of creative tasks, and considers it as «a unit of analysis of the formation of
personality in the process of learning». The system of joint activity can be recognized as normal
when all its components are interconnected: the attitude of students to the goals and content of
learning, the relationship of students to each other and to teachers; the conditions in which
educational activities take place. The phase character of educational activity is established. In the
first phase, there is an understanding of the situation, the general readiness to perform long-term
mental work increases, organization increases. In this phase, the development of such qualities as
diligence, perseverance in achieving goals, attentiveness, self-organization, curiosity, etc. is
noted. There is an interest in the study of certain sciences. The next phase is a period of steady
adaptation, when the goal is fully realized and the prerequisites for its implementation appear,
the entire system of activity levels comes into line with the main goal of training. In this phase,
qualities are formed that characterize the development of students' general professional skills
necessary for a future specialist, a sense of self-esteem, a sense of public duty develops [13].

The specifics of the organization of the educational process of professional training of
psychologists, according to Titchener, should be based on the following principles:

1. Activity-based - the principle of mastering the profession allows you to structure
training, asserts the unity of psychological theory and practice, provides a reliable basis for all
types of work of a psychologist.

2. Age-psychological study of a person, according to which the basics of human growth
and development are comprehended, starting from the prenatal period and then - through all ages
- to maturity.

3. Continuous justification of the high social significance and demand for the future
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professional activity of students - the inclusion of the task of personal growth of young people in
educational activities.

4. A systematic approach to the cognition of mental reality, which contributes to the
adequate formulation of problems and educational tasks, orients the learning process to the
disclosure of a holistic image of a person [14]. The systematic approach fixes the insufficiency
of traditional training schemes, requires the development of innovative educational programs and
teaching methods. Education at the university includes theoretical and practical classes, which
are divided into two types: classroom and independent. The main types of classroom classes are
lectures, seminars, practical classes, laboratory work, consultations. Independent academic work
of students includes independent reading of literature, preparation for seminars and practical
classes, preparation of abstracts, term papers and theses.

According to E.Thorndike, in modern higher education, the concept of independent work
must necessarily correlate with the organizing role of the teacher. It is the teacher who should not
only «puzzlex» the student, but also professionally increase his motivation, help in determining
the direction of work, in choosing the most effective methods, as well as in analyzing reserves
and achieved results. Guidance from the teacher should be gradually replaced by self-guidance
and self-organization of the student [15].

Therefore, professional training of future specialists in the field of psychology —
psychologists, in our opinion, should be carried out within the framework of two directions: the
first is the organization of educational and professional activities (effective assimilation of
psychological disciplines, mastering the skills of independent study, successful practice in all
types of professional activities of a psychologist); the second is the formation of the personality
of the psychologist himself, the definition of his professional position.

The most important ability that a student should acquire in the process of studying at a
university is the ability to self-educate, which will have an impact on his professional formation
and further professional growth. The acquired knowledge, skills and abilities act for the student
already as a means of future professional activity [16].

Consequently, in the process of obtaining higher professional education, there are very
significant transformations in the personal and professional development of psychology students.
Thus, in the process of vocational training, the organization of students' activities is important,
where the professional training of students should consist not only in the formation of theoretical
thinking, but also in the formation of professional readiness aimed at active professional growth
and development in modern society.

Stages

Organization and stages of research:

The work was carried out for three years (2020-2022) on the basis of the Psychological
and Pedagogical Faculty of the Kazakh National Pedagogical University named after Abay. The
study was conducted in three stages. At the first stage (2020), the main theoretical approaches to
the study of the problem were considered, methods for collecting empirical data were selected,
the scheme of the study itself was clarified.

At the second stage (2021), the spiritual and personal characteristics of students of the
Faculty of Psychology and Pedagogy were studied.

At the third stage (2022), a formative experiment was conducted to develop the spiritual
and personal qualities of psychology students. The number of subjects was 120 people studying
at the first and second courses of the Psychology and Pedagogical Faculty of the Kazakh
National Pedagogical University named after Abay, the average age of students is 19 years.

Results

The main results of the dissertation research can be used in general courses on social
philosophy, in special courses on cultural studies, anthropology, social theory in general, as well
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as in the course of further study of topical issues of the role and place of art in modern society.
The research materials may be of interest to cultural workers.

The reliability of the results and conclusions of the study was ensured by using reliable
psychological methods, comparing the results obtained by different methods, using statistical
processing methods adequate to the tasks being solved and the nature of the distribution of
experimental data (Mann-Whitney, Wilcoxon, Kruskal-Wallis criteria) [17].

The analysis of the results obtained by the test of the meaning-of-life orientations of E.
Thorndike showed that the data on all scales are within the norm. The value on the «goals in
life» scale indicates high expectations and plans for the future of students. The presence of goals
in life in the future gives meaningfulness, direction, and a temporary perspective to life. As
follows from the data of the questionnaire used, 78.7% of first-year psychologists indicated work
in their future specialty as their life goal. Indicators on the «process of life» scale indicate that
students are characterized by the perception of the process of life itself as interesting,
emotionally saturated and filled with meaning. According to the «life effectiveness» scale,
students demonstrate a high assessment of the passed period of life, they are characterized by the
idea of themselves as a strong personality (the «law of Control-I» scale), having freedom of
choice to build a life in accordance with their goals and ideas about its meaning. Students are
convinced that they can control their lives (the «locus of control-life» scale), freely make
decisions and implement them.

Since a person's personal meanings are realized through values that are semantic
universals, we analyzed their hierarchical representation in the examined groups of first-year
students from the positions of terminal and instrumental values. The former determines the
meaning of a person's life, the latter act as standards when choosing a certain type of behavior or
actions. The structure of terminal values of the surveyed students is dominated by the values of
personal life without orientation to future professional activity: health, love, happy family life,
having good and loyal friends, financially secure life, freedom. The values that determine the
essence of practical psychological activity are considered by students as secondary (active active
life, development, happiness of others, cognition, creativity).

When choosing the means to achieve goals (instrumental values), first-year students
prefer practical, intellectual and directly emotional values: good breeding, education,
cheerfulness, independence, honesty, accuracy. The group of desirable, but not necessary values
for students included: responsibility, firm will, self-control, sensitivity, courage, rationalism. It
should be noted that the highlighted instrumental values are professionally significant for a
practical psychologist.

Discussion

As you know, in this regard, the development of the problem of subjectivity acquires not
only theoretical, but also practical significance for determining the conceptual basis for the
training of psychologists, which provides the possibility of constructing models of a subject-
developing nature and creating on their basis a program of psychological support for the
educational process of the university.

The development of subjectivity of psychology students assumes, in addition to these
characteristics (high moral development, reflexivity, activity, etc.) formation of the position of
the subject of educational and professional activity. This position is determined by the presence
of a high level of awareness of learning goals, self-regulation and independence. Despite the fact
that independence is the most important parameter of personality subjectivity and is even
identified with it, this phenomenon is insufficiently studied in psychological science. The
relevance of the study of independence increases due to the fact that it is a necessary condition
for the development of forms and methods of independent educational activities that have
significant subject-developing potential.
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Despite the fact that a significant amount of time is devoted to independent work in the
educational process of universities, there is an underestimation of independent educational
activity and the predominance of reproductive orientation, characterized by a decrease in the
possibilities of creativity and independence of subjects of study.

Psychological support for the organization of independent educational activities should
primarily take place when creating models for training specialists of various profiles. Special
attention should be paid to future psychologists in connection with the subjective characteristics
of professional activity, the substantive features of psychological disciplines and the specifics of
the subject of psychological science as a whole [18].

The question of identifying the personal qualities of a professional psychologist currently
has no unambiguous solution. This is due to the fact that the specifics of psychological problems
of the modern period determine the necessity of rethinking the basic categories of psychological
science, as well as the presence of various, often competing areas of psychological practice.

Professionally significant qualities should be determined by the specific characteristics of
the professional activity of a psychologist, including which distinguish the subject-subject
orientation of interaction, value attitude to the subjective reality of another person, the need for
constant personal and professional growth, independence and a high level of self-regulation.

The professional and personal growth of a psychologist is largely related to the
peculiarities of his professional self-awareness. Among the most significant characteristics are
divergence (flexibility), intuitiveness, dialogicality, phenomenality, creativity, humanitarian,
universality, etc. Each of the characteristics of self-consciousness manifests itself in a specific
way depending on its level (regulatively pragmatic, egocentric, stereotype-dependent and
subjectively universal) [19].

The high requirements for the professional activity of a psychologist necessitate
innovative changes in the educational space of the university aimed at promoting the
development of the subjectivity of the future psychologist. These changes can be implemented
by rethinking the structure of psychologist training (updating programs, the use of modern
methods and technologies of teaching, qualitative transformations of pedagogical
communication, etc.). The development of the subjectivity of a student-psychologist is due to the
subject-developing potential of psychological knowledge and is actualized when studying at a
university in the process of studying psychological disciplines, passing practice and within the
framework of self-education [20].

In this regard, the organization of professional training of a psychologist should be built
in such a way as to create maximum opportunities for the development of subjectivity and self-
education. Self-education requires students to master special techniques of self-improvement and
methods of organizing independent learning activities.

Conclusion

The psychological profession is currently promising, dynamically developing and
increasingly in demand in all spheres of society: education, medicine, business, politics, etc. The
transformation of the profession of a psychologist into a mass one, the increase in the number of
universities providing training in this specialty raises the question of improving the quality of
professional training of future psychologists.

The solution of the problem of improving the quality of training of psychologists is
complicated by a number of circumstances: the lack of generally recognized the theoretical basis
that unites psychological science; the lack of a unified methodological basis for training
psychologists; the presence of a large number of unequal schools and areas of psychological
practice, which often impose contradictory requirements for personal development and
professional growth of a psychologist. The listed circumstances do not allow higher educational
institutions to equip their graduates with knowledge and skills that ensure their demand and
competitiveness in the market of professional services.

194



PI:xxBOUM FBLJIBIMA EHBEKTEPI ~ Ne3 (49), 2022 HAYYHBIE TPY bl BUNPIuC

A future specialist should have professional mobility, the ability to respond promptly to
constantly emerging changes in scientific and practical activities. In this regard, the training of
specialists who possess an integral methodology of professional activity and are capable of
professional self-development and self-movement is of crucial importance. The analysis of the
system of professional training of psychologists in higher education institutions has shown the
inconsistency of educational models with modern requirements for the profession.

The training of specialists capable of working in a new society with higher economic,
technological, informational and environmental standards is possible within the framework of a
personal development paradigm. At the same time, the personality-developing paradigm of
education, despite its general recognition, often has a declarative character, remaining only a
positive vector of development of the higher education system. The transition from declaring to
implementing the ideas of personal development education is possible only if there are real
models and programs for organizing the educational process, taking into account the specifics of
the profession being mastered.
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FTAXP 78.25.33
A.T. AYITAHBAEB!

'Kaszaxcman Pecny6auxacwr ¥KK Illexapa akademuscor,
Anmamer x, Kasakcman Pecnybnukacul

MEMJIEKETTIK IIEKAPAHBI KY3ETYIE KYPCAHTTAP/IbIH
PAJIMOBANJIAHBICTBIH IU®PJIBIK KYPAJITAPBIH ITAUJTAJTAHYT A
JASAPJBIFBIH KAJIBIIITACTBIPY

Tyiinaeme. MakananblH MakcaThl KaHa UU(PIbl TEXHOJIOTUSHBIH JaMblFaH KE3CHIHJIE
MEMJICKETTIK IIEKapaHbl Ky3eTyJeri MaMaHIBIKTBIH Oipi OalIaHBICIIBI MaMaHJIBIFBIH Jaspiay
YIIIH KaKETTI MEMJICKETTIK IeKapa ockepiepinae Iudpibl OainaHbICc Kypaia-KaOIbIKTapbIH
KOJIJIaHa OTHIPHIMN, HUMPIIBI AKNAPATTHIK KOFAMIIBI KYPY KOHE JaMBITy OOJIBIT TaObLIaIbI.

Maxkanana 1udpabl  aKnapaTThIK-KOMMYHUKALIMSUIBIK —~ TEXHOJIOTUSATIAPAbl  KEHIHEH
KOJIJIaHy MYMKIHIIUTIKTEPiHiH OipKaTap (hakTopiiapbl aHBIKTAJIBII, TAJIIAY KacaJFaH.

Makaana mekapa oCcKepi YIIiH TyOereisii MaHbI3Abl OONBIT TAOBUIATHIH OoJalIaK
uGpiel OuTiM Oepy JKYHECIH KaJBINTACTHIPYABIH HETI3ri OaFbeITTaphl OOWBIHINA YCHIHBIMIAP
KapacTbIPbUIFaH. Conpaii-ak 03BIK enaeperi ocKepH CaJlaHbl xahaHIbIK
TEXHOJIOTHSUIAHIBIPYBIHBIH JKaHA KEe3eHIHACTI Ka3ipri 3aMaHHBIH TajalnTapbliHA COWKEC UQPIIBI
TEJIEeKOMMYHUKALUSIIBIK JKeNIepiH KeHIHeH KOJIJaHbUIYbI KOHE OJapblH IUQPIbl OaimaHbIiC
KYpaJlJapbIMEH JKaKbIHJACY HOTFDKEJepi ambin kKepceruireH. lllekapa KpI3MeTi callaChIHIIAFbI
ockepu OinmiM any OapeicbiHAa UUDPIBI aKMapaTThIK-KOMMYHHUKAIUSUIBIK TEXHOJIOTHSIIAPAbI
nanjganany Ke3iHje maijaa 00JaThIH KEMIIUTIKTEP KapacThIPbLIFaH.

Tyiliin ce3mep: miekapa KbI3MeTi, UUGPIBI paguoCTaHIUs, OalllaHbIc Kypajiaapsl,
aKMapaTThIK-KOMMYHHKAIMSIUIBIK - TEXHOJIOTHs, OimiM Oepy kyieci, OKy yaepici, HuQpIibI
TEXHOJIOTHS, UG PIIBI aKapaT, Xxadapiiama, SCKepH OLTiM.

AnHotanusi. llenpro cratbu  sABISETCS  CcO3/laHME M pa3BUTHE  IUGPOBOTO
WH(OPMAITMOHHOTO OOIIECTBA C HCIIOIB30BAaHUEM CPEJICTB IIU(PPOBOI CBSA3H B TOCYIAPCTBEHHBIX
MOTPAHUYHBIX BOMCKaX, HEOOXOAMMBIX i TOJITOTOBKA MPO(ECcCUu CBSI3UCTa, OJHON U3
CIEIMAIEHOCTEH OXpaHbl TOCYJApCTBEHHON T'paHMIIBI HA AdTare Pa3BUTHS HOBBIX HMH(PPOBBIX
TEXHOJIOTHH.

B crathe mnpoaHATU3HPOBAHBI BO3MOKHOCTH IIUPOKOTO MPHUMEHEHUS IU(POBBIX
MH(OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH C OINpeieseHreM psiaa (pakTopos.

B crarbe paccMOTpeHBI PEKOMEHJAIIUU M0 OCHOBHBIM HAIPaBJICHUSM (OPMHUPOBAHUS
MEePCIEKTUBHOW ITU(POBOM CUCTEMBI 00pa30BaHMS, YTO MNPUHIMIHAIBHO BaXXHO IS
MOTPAHUYHOW apMuU. PacKphITO MUPOKOe MPUMEHEHHE IMUPPOBBIX TEICKOMMYHHUKAIIMOHHBIX
ceTel B COOTBETCTBHHM C TpeOOBAaHUSMU COBPEMEHHOCTH Ha HOBOM OJTafe TI00albHOMN
TEXHOJIOTH3aI[M BOCHHOW OTpPAcii B TIEPEJOBBIX CTpaHAX WM PE3YJIbTAaThl MX COJMKEHUS C
u(POBBIMU CPEICTBAMU CBSI3U. PaccMOTpeHbI HEIOCTAaTKH, BOSHUKAIOIINE TPU UCIIOJIb30BAHUN
U(GPOBBIX  UH(GOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH TMPH IOJIYYeHUH BOCHHOTO
o0pa3oBaHUs B 00JIaCTH TOTPAHUYHON CITYKOBI.

KiaroueBble cjioBa: morpaHudHas ciykOa, mudpoBas paguoCTaHIUsA, CPEICTBA CBSI3H,
nH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAST TEXHOJIOTHUS, cUcTeMa 0Opa3oBaHus, Y4eOHBIN mpoliecc,
upoBast TEXHOJIOTUs, IU(poBas HHPopMaIHs, cOOOIIeHHE, BOCHHOE 00pa3oBaHHUe.

Annotation. The purpose of the article is to create and develop a digital information
society using digital communications in the state border troops, necessary for the preparation of
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the profession of a signalman, one of the specialties of state border protection at the stage of
development of new digital technologies.

The article analyzes the possibilities of widespread use of digital information and
communication technologies with the definition of a number of factors.

The article discusses recommendations on the main directions of the formation of a
promising digital education system, which is fundamentally important for the border army. The
wide application of digital telecommunication networks in accordance with the requirements of
modernity at the new stage of global technologization of the military industry in advanced
countries and the results of their convergence with digital means of communication are revealed.
The disadvantages arising from the use of digital information and communication technologies
in obtaining military education in the field of border service are considered.

Keywords: border guard service, digital radio station, communication means,
information and communication technology, education system, educational process, digital
technology, digital information, communication, military education.

[lexapa ockepnepinge HUdpabl aKOapaTThIK KOFaMAbl KYPY KOHE JaMbITy OOMBIHINIA
OuriM Oepyzne 3amaHayd IUMPIBI aKMapaTTHIK-KOMMYHHKAIUSUTBIK TEXHOJIOTHSUIAPAbl KeHIHCH
KOJIAaHy OoJKaHa eI, OyI1 OipKarap ¢hakTopJIapMeH aHBIKTAIaIbI.

Bipinmrigen, nudpiasl akmapaTThIK-KOMMYHUKAITUSUTBIK TEXHOJIOTHSIIAPIBI OLTIMIe SHTI3Y
OLTIM anymIbUIapAbIH )KMHAKTAIFaH OUTIMI MEH TEXHOJIOTHSUIBIK JKOHE QJICYMETTIK TOKipHOeciH
KOTepEe OTHIPHIN, OaiaHbICTBIH OapiblK TypiH Oip agaMHaH eKiHIN ajgamra Oepim
YIBIMIACTBIPYABI €A9YIP KbUIAMIATaIbI.

Exinminen, 3amaHayn UTUQPIBI  aKMapaTThIK-KOMMYHHKAIUSUTBIK ~ TEXHOJIOTHUSIIAPIbI
OKBITY, 9CKepH Oi1iM Oepy camachlH apTThIpa OTHIPHIN, aJjaMFa KOpIIaraH OpTara jKoHe /e KaH-
JKaKkTa OOJBIN J>KAaTKaH oOJCYMETTIK e3repicTepre TaOBICTBI JKOHE KbULIaM OeHimienmyre
MYMKIHZIIK O6epeai. bys op OiniM anymibiFa OYTiHT1 %KoHE OoJaliak MOCTUHYCTPHANIIbl KOFaMFa
Ka)KETTi OLIIM ajyra skarai »acaiapl.

YUIiHIIAeH, OChl TEXHOJOTUsIapaAbl OuriM Oepyre OeJICeHIl opi THIMII €HTI3y KaHa
3aMaH TaJlanTapbl KOHE Ka3ipri 3aMaHFbl WHIYCTPHSUIBIK KOFAMHBIH TajalTapbl TYPFHICHIHAH
nocTypii Oumim Oepy kyieciH pedopMmanay yaepiciHe kayanm OepeTiH OimiMm Oepy kyieciH
KYPYABIH MaHbI3/1bl (aKTOpbl OOJIBIN TaObLIAAbI.

Hudprabl akmapaTThIK-KOMMYHUKAITUSUTBIK TEXHOJIOTUSIIAPABI OKBITY YAEpiCiHE eHT13YIiH
MaHBI3AbUIBIFBl MEH KaXKETTUIIIH JaMblFaH aJJIbIHFbI KaTapiibl el/epAlH OailylaHbIC cajachlH
JAMBITY1aFbl KOJIIAHBUIBII KaTKAH COHFBI OYBIH/IBI OalTaHbIC KYpaiiapblHaH OuTyre O0mabl.

KoMmbproTepik TeXHOJIOTHsUIapAbl 9CKEpU KBI3METTIH OaplblK cajlanapblHa >kahaHAbIK
€HTi3y, JKaHa KOMMYHHUKAIHMUIap MEH >KOFapbl aBTOMATTaHABIPBUIFAH aKMapaTThIK OPTaHbI
KaJIBINTACTBIPY OCTYPIIl OL1iM Oepy >KyHeciH KaiTa KypyJbslH O0acTaMachl FaHa €MeC, COHBIMEH
Oipre aKmapaTThIK KOFaMbl KaJbIITACTHIPY/IBIH aJFAIIKbI KaJaMbl OOJIIbI.

Kazipri mekapa ockepu OiunmiM Oepy kyueciHaeri mudpibl OailaHbIC KypalgapbIHbIH
MaHBI3ABUIBIFBl MEH OPBIHJABUIBIFBIH AHBIKTAUTBIH HETi3T1 (hakTopiap TOMEHAE KOpCEeTiIreH
MBIHaIal KaXKETTUTIKTEpre Xkayan oepei:

— OJKOFaphl OoCKepH OULTIM MeH THIMII  aKNapaTThIK-TEJICKOMMYHHKAIIASIIBIK
TEXHOJIOTHSUIAP HETI3IHJE IIeKapa OCKepH OPTACBIHBIH JKaHA JaMy CTpaTeTHsChIHA KOy
Ka)KETTLIIT;

— O131H 6pPKEHUETIMI3/IIH KEHECTIK OLTiM Oepy apKbUIbl KAJIBITITACKAH KEKE KaCHETTepre
TyOereiini ToyenauTiriHeH apblIyHhl,

— IIeKapa OCKepJIepiHIH KApKBIHIBI JaMy MYMKIHIAITIHIH Olp JKOJBl TEK IIBIHAWBI
OumiMIiTiKKe  KoHEe  IUdpPIbl  OailmaHeic  KypajijapepiMeH  OUQPIBl  aKIapaTThIK-
KOMMYHHUKAIMSUIBIK TEXHOJIOTUSIIAp bl TUIM/II NTaiilaaHyFa TIpeJNeTIHIIr;
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— YITTBIH OJ-ayKaThIHBIH JIEHreil, MEMJICKETTIH YJITTHIK Kayirci3airi MeH OuriM Oepy
JKaFJAibl, TMUQPPIBI aKNAPATTHIK-KOMMYHUKAMSUIBIK TEXHOJOTHSUIAPABl KOJIAHY apachIHIAFbl
TBIFBI3 OaliJaHbICTap.

Bbipkarap eHOekTepae KepceTUIreHaeH, Kypaeai SJKOHOMUKAIBIK KaidTa Kypy CaThICBIHAH
OTIN aTKaH eJIIMI3/IiH IIeKapa 9CKepi YIIiH TyOereisi MaHbI3abl OOJIBIN TaOBLIATHIH OoJaIIaK
mudpasl  Oimim  Oepy JKyieciH KalbIITaCTBIPYABIH HETI3ri OarbITTapbl MbIHAIAp OOJIBIIT
TaOBUIABL:

— OUTIM camachIHBIH HETI31H Kayiay, OUTIM alyIIbIHBl Oi1iIM MEH FBUIBIMHBIH 3aMaHayd
KETICTIKTEPl Typajbl YIKEH KeJIeME JKOHE KOFaphl )KbUIJAMIIBIKIICH [U(PIIBI aKIapaTTaHIbIPy
apKbUIBI ©3 OUTIMIH apTTHIPY;

— OKBITYBIH JKaHAa TEXHOJOTHsUIApFA JKOHE €H aIJIbIMEH MHQPIbl aKMmapaTThIK-
KOMMYHUKAIUSUIBIK TEXHOJIOTHUsIIapFa OaFbITTATYbIH KAMTAMAChI3 €TY;

— IIeKapa 9ckepiiepi OaiaHbICIIBI MaMaHIBIKTAPBIHBIH OapJIbIK TONTAphl YIIIH HU(PIIBI
OLTIMHIH KOJDKETIMIUTITIH KaMTaMachl3 €Ty,

— IIeKapa dcKepliepinae mUQPIIbl OainaHbIc KypalgapblHaa, oJapabl OanTay, )KYMBICKa
naiibiHaay, yipery OarmapiamaiapblH KOJJaHa OTBIPHIN, OuTiM OepyAeri MIbIFapMallbUTbIKThI
apTTHIpY.

MemMJiekeTTiK meKkapaHbl 0acKapy JKylheciHe paano0aiiaHbICTBIH HMUQPIIbI KYpalIapbiH
KOJIJIaHA OTHIPBIN, OKBITY OCKEpH MICKapamibl MaMaHFa a3 KyarThl Ouppisl pamuobaiiaHbIC
KypaJJapblH MalianaHy calaChblHIAFbl TEOPHSUIBIK KOHE TIKipuOenik OimiMHIH Oepik Heri3iH
KaMTaMachI3 €Tyl THIC.

BiTipymi OaiytaHpic 1IeKapaiibl MaMaHbl OaiIaHBIC TON KOMaHIUPi Jiaya3bIMIApbIHIA,
JayasbIMIBIK 6cy OojamarsiMeH OailIaHbICIIBI OOJBIT, IIeKapa KOMaHIUPiHIH OpbIHOAcaphbIHA,
Oaitmanpic OemimiHiH (OemimMineciHiH) odwulepiHe MeHiH XoHE oJlapra TeHIeH Oackapy
TAaKTHKAIBIK JKOHE KEICI-TaKTHKAIBIK OYBIHIAPBIHBIH OalIaHbIC TOpanTapblH MakiganaHy
Ke3iH/Je WITATThIK OalllaHbIC KypalJapblHBIH MYMKIHAIKTEpiH TOJBIK KeJemje Naiianany
JKOHIHJIET1 MIHIETTEpli OpBIHAAYy KaOUIeTiH KaMTaMachl3 €TETIH TEOPHUSUIBIK OLTiIM MeH
TOXKIPUOCITIK JaFIbUIAPbI KAJIBITITACTHIPY.

Hudpnsl pagunobdaitiaHbIc KypalJapbliH IeKapa Ky3eTy/ae KOJAaHy/IbIH HEeT13r1 MacenepiH
Oinyre Tuic, atam aiTKaHza:

— muJIIBI a3 KyaTThl JKOHE aJIbII KYPETIH paroOaiyiaHbIC KYpPalJIapbIHBIH KYpaMmIarsl
06JIiriH, TAKTUKAIBIK-TEeXHUKAJIBIK IEPEKTEPiH, KYPBUIBIMJIBIK ChI30aTaphiH;

— oJIap/Ipl NalgaaHy *oHEe TEXHUKAJBIK KbI3MET KOPCETY €peKeCiH, )KYMbIC TOPTIOiH;

— uudpabl paAMOCTAHIMSIIAPABIH KAIMbl KYPBUIFBICHIH, OJIap/bl TEHIIEY TOpTiOi MeH
epeKeciH, )KYMBbICKa OanTay koHE pasino0aiiaHbIC OpHATY;

— UUGPIBIK TEXHOJOTHSUIAp JKOHE MIETENIIK OHIPICTIH aHaJIorTapbl HeETi3iHAe
d3ipsieHreH Oonamak pajanoOaiaaHbIC KypailapblHbIH MOJIIMETTEPIH.

Hudpnsl pagunobaitnanbic KypaugapbiH IMeKapa KOpray KbI3METiH/Ie KOJIJaHFaH !

— OalIaHBICTBl KaMTamachl3 €Ty YIUiH HUQpiabl OalnaHbIC KypanJapblH JalbIHIBIKKA
KETTipy, OJapAblH TEXHUKAJBIK JKaFIalibIH TeKCepy kKoHe Oaranay;

— uugpiabl OaiaHbIC KYpaJJapblHbIH >KYMbICKA KaOUIETTUIINH TeKcepy, OailylaHbIC
opHaTy, OaiilaHbIC apHaJIAPBIHBIH canachklH Oaranay;

— mudpabl  OaiTaHBIC KypalAapblH TMaijanaHy Ke3iHAe OaillaHpic KayimncCi3/iriH,
KayiNCi3/IIK TEXHUKACHI [IIapaapblH KAMTaMacChI3 €TY;

— TUQPIBI a3 KyaTThl JKOHE allbIl JKYPETIH PaJIUOCTAHIUSIIAPIBI KYWUTEe KeNTipy,
OaillaHBICTBI OpPHATY, apHAJIAPABl peTTey, UUQPIbl PAAUOCTAHIUSIAPABl KAIIBIKTHIKTaH
OacKapyabl YUBIMIACTRIPY OOWBIHIIIA HOPMATHUBTEP/II KOHE apHAIBI TariChIpMaliap Il OPBIHAY.

Hudpnsr paguobaitnanbic KypaigapbiH IIeKapa Ky3eTyae KojgaHynaa OuTiM alylibuiap
TOMEH/IET1 JKaF1aiilapMeH TaHbICyFa MIH/AETTI:
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— uudpabpl a3 KyaTTbl JOHE albll KYPETIH paagMOCTaHIMSUIAPABIH KYPBUIBIMIBIK
chI30anmapbIHIa HEeTi3r1 PYHKIMOHAIIBIK TOpANTapasl Tady;

— ocKepu LHUQPIBI a3 KyaTTbl KOHE ajblll >KYPETIH PaJuOCTAHLUATIAPIBIH Oa3aibIK
YJITiIepiH  epicTeTy, oOlapabl JailblHAay JKOHE JKAYBIHTEpPIiK  KaFdalJIblH  opTYpIIi
JKaFIaiyiapbIHIa MaKcaThl OOMBIHIIA TTAlJaIaHy;

— CBIHBIMTHIK OUTIKTUTIK ally MakcaThlHIAa HUQPPIBI paano0aiIaHbIC TEXHUKACHIHBIH
0a3anplK YJTUICPIHAEC HOPMATHBTEP MEH OKY MIHJACTTEpIH OpbIHJAy OOWMBIHINIA TaHBICYFa
MIHIETT] OOJIBIN KEeJIEI].

KomMmmbroTepiepai ockepH IieKapa calachlHIarbl OuUTiM Oepyne Koimany mudpiasl OiTiM
Oepy TEeXHOJOTHUSUIAPBIHBIH JKaHa OybIHBIHBIH Maia 0oJyblHA allbIN KeJfi, OYJI OKBITY CamachiH
XKaKcapTyra, OuTiM Oepy/IiH jKaHa KYpalJapblH KYPYyFa, OKBITYIIBUIAP MEH OUIIM alTyIIbUIapIbIH
KOMITBIOTEPJIIK TEXHOJOTHSJIAPMEH THIMIII ©3apa opeKeTTecyiHe MYMKiHaIK Oepeni. Kemreren
MaMaHJapAbIH TIKIpiHIIEe, KOMIBIOTEPIIK Kypauaapra >KoHe UUPIBI Kypana-KaOJbIKTapra
HETI3JIeITeH KaHa aKnapaTThIK OUTiM Oepy TexHonorusapsl cadbakrap by Trimautiria 20-30 %
apTThIpyFa MYMKIHIIK OepeTiHairi aikeiHganraH. Kowmmbrotepaeri uudpasl  OaiiaHbIic
KYpaJJIapplH YHPETEeTiH apHaibl OarmapiaManapabl OuTiM Oepy camachlHa €HTI3Y, OKBITYIBIH
JOCTYPJIl OMICTEpl MEH TEXHOJIOTHSUIAPBIH JKOHE OYKiI OuLTiM Oepy cajachlH PEBOIOLUSIIBIK
KaliTa KypyablH Oactaybl Oonajbl. byn kesenne nudpisl OaillaHbIc TEXHOIOTHUSIIAPHl MAHbBI3/IbI
pell aTKapibl, aTanm aWTKaHga: HUQPJIbl TeledoH OailaHbIChl, ayauo, OCHWHE, FapBIIITHIK
OaifaHpic, ONap HETI3IHEH OKY YIEepiCiHAe >OoHE KOCHIMIIA OKBITY XKYHenepiHae KeHiHEH
KOJIJJAaHBLIAIbI.

O3bIK engeple OCKepH calaHbl kahaHIBIK TEXHOJOTHSUIAHIBIPYBIHBIH >KaHAa Ke3eHl
Ka3ipri 3amMaHfrbl IUQPIBl TCICKOMMYHHKALMSIIBIK KCIUICPAIH KEHIHCH KOJIIAHBUIYBI JKOHE
onapiablH 1uGpiabl OailnaHbic KypajJapblMEeH >KaKblHAAcybl maiina Oonnael. Omnap uudpib
uH(pochepaHbl KypyFa Heri3 OoJapl, OUTKeHI U(PIBI KOMITBIOTEPIIIK KYHeIep MEH FalaMIIbIK
TEJICKOMMYHUKAIMSUIIBIK JKeIiepai OipiKTipy OYKiJ FayiamJIbl OaiJIaHBICTHIPATHIH TIJIaHETAPIIBIK
UH(OPaKYPBUIBIMJIBI KYPYFa j)KOHE JaMbBITyFa MYMKIHIIK Oepi.

O3bIK  enuepliH ocKepu calajapblHaa HUQPIbl  aKMapaTThIK-KOMMYHHUKAIUSIIBIK
TEXHOJOTHSUIAPABI COTTI ICKE aChIPYABIH MBICATBI PETIHAE OCKEPH FalamTop - FaJaMJIBIK
KOMIIBIOTEPIIIK JKENiHIH Taijia Ooiybl, OHJAFbl aKMapaTThl >KMHAY MEH CaKTayJblH IIEKCi3
MYMKIHIKTEP1, OHBbI 9p MalJaJaHyIIbIFa KEKe KETKI3Y CUSAKTHI MYMKIHIIUIIKTEpP/l aTalm eTyre
Oomnaapl.

OCKEepU FaJaMTOPJAbl OCKEpU OKY OPHBIHJIAPBIHIAFBI FBUIBIMU JKYMBICTAp/aa, OLTIM
Oepyne, OaiinmanpicTa, TUGPIbl OailnaHbic KypalAapblHIA, COHBIH IMIIHIE ayAuo, OeiiHe
xabapnamanap TapaTyla, COHJal-aK oCKepu IIeKkapa KbI3METiHIH Oacka cajanapblHIa
KOJIJIaHBICKa €HTI3y ©3 keMiciH Oepepi cesci3. JKanumbl FanaMTOp/bl, COHBIH IMIIHIE SCKEpU
FaJIaMTOP/IbI JKaJMbl dCKepu O11iM Oepy *KyHeciHe eHT13y/A1H alFalliKbl KaJgaMIapbl OHbIH 1aMybl
YILiH YJIKEH MYMKIHJIIKTePTe KEeTKi3Il.

Kazipri Tanma ocel canmaga Toxipube >KMHAKTAy YHAEpICl XYpri3iiayae, COHBIMEH Karap
OKBITY CalachlH apTTBIPY >KOJAapbl MEH Typii OimiMm Oepy yrepicrepinae nudpisl OailnaHbic
KypaJlJapblH NaiianaHy/blH JKaHa HbICAHJAPbIHBIH JKOJIJIAapbl KapacThlpblayaa. bimim Gepyaert
3aMaHayl HMUQPIBl aKMapaTThIK-KOMMYHUKAIUSIIBIK TEXHOJIOTUSIAPbl UTEPYIErl KUBIHIBIKTap
OJIapJbl OCHI cajajia KOJIaHYIBIH OJICTEMENTIK 0a3achIHBIH KOKTHIFBIHAH FaHA €MeC, COHBIMCH
Karap OuTiM Oepy ymIiH mUQpPIbl aKmapaTThIK-KOMMYHHUKAIUSIIBIK TEXHOJIOTUSIAPIbl TAMBITY
O/lICHAMACBHIHBIH JKOKTBIFbIHAH TYBIHJANbI, OYJ1 OKBITYIIBIHBI iC KY31HIE TEK kKeKe TIKipruoere
JKoHEe HUGPIBI aKMapaTThIK TEXHOJOTHUSIAPIbI THIMAI KOJNJaHy >KOJJaphlH 31 Japa Typhe
13/1eyre OaFbITTal IbI.

Ocpinaifima, Kapynsl KYIITEpJEri IeKapa OCKEepPH CallaChIHBIH IUQPIBI aKMapaTThIK
KOFaMFa Kellyl >KOHE NHUQPIbl aKNapaTThIK-KOMMYHUKALMSIIBIK TEXHOJIOTHsUIapAbl OutiMre
€HT13Y JKOJIBIH/A YIII Ke3eH/I1 Oein kepceryre 00aaabl:
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— KOMIIBIOTEpJIEpZl OLTiM anymibulapra JKeKe TMaijajaHyra OalIaHBICTBI OacTamKpl,
HerizineH mudpiasl OuTiM Oepy KyHeciH YHBIMIACTBIPY, OHBI OCKITUITCH TOPTINIIEH OacKapy
yZAepici TypaJibl aKImapaTThl CaKTay YIIIiH;

— 3amMaHayd OKY YIEepiCiHe KOMITBIOTEPIIK >KYHeNep/i, FalamTOpIbl KYPYMEH >KOHE
aKIapaTThIK-TEJIEKOMMYHUKAUSIIBIK TEXHOIOTHSUIApAbI TYpIEeHAIpYyMEeH Oall1aHbICTBUIBIFBI;

—  Oosamakrta  JkaHa ~ 3amMaHayd — OUQPIBl  aKMapaTThIK-KOMMYHUKAIUSIIBIK
TEXHOJIOTHSIAPBIH OLTIM Oepy TEXHOJIOTHUICBIMEH OIpIKTIPYyre HEri3Ae/IreH.

[exapa ockepnepinae 1udpasl OaiaaHbIC KYpalaapblH KOJJIaHa OTBIPHIN, OLTIM Oepy
KYHECIH KYpy YIIiH mudpibl aKmaparThIK-KOMMYHHKAIMSUTBIK TEXHOJIOTHSIIAPBI JKOHE OHBIH
WHTETPaIMACHl HET131H1e TUICTI OUTIM Oepy KypalIapblHbIH KEIICHIH d31pJey i 63eKTiIIr MeH
MaHBI3IbUIBIFBI OCBI YAEPICTI )KaH-)KaKThI 3ePTTEY/Ii ’KOHE OHBI KYUENIK TYPFBIIaH KapacThIPYAbI
Ka)keT eTel.

KopeiTa aiiTKannma, Immekapa KbI3METI cajachlHIAFbl OCcKepu OuliM amy OapbIChIHIA
nu@pibl  aKNapaTThIK-KOMMYHHUKAIUSIIBIK —TEXHOJIOTHSUIApAbl Maiijlanany mpobiaemanapbiH
Tannail OTHIPHIN, OIpPIHII Ke3eKTe OHBI OUTIM Oepy KyHeciHe EHTi3y yIepici Ke3iHje, KOFaphl
OCKEpHU OKY OpPBIHAApPhl MEH OCKEPHU OKY OPBIHAAPBIH, TOJIBIKTA KOMIIBIOTEPIIIK TEXHHUKaMEH
JKOHE paanolailiaHbpicKa KakKeTTi HUQPIbI OaraapiamMalapMeH KamMTaMachl3 €TyJli, 3aMaHayu
TEJIeKOMMYHUKALUSIAPIbl JKOHE JKEPTUTIKTI O11iM Oepy >keniepiH OyaaH opi AaMbITYAbl arTarl
OTKEH JKOH.

Ockepu OuTiM canackiHa HUQpIbl OaraapiaManap MEH aKnapaTThIK-KOMMYHHUKAIUSIIBIK
TEXHOJOTHSUIAPABl €HTI3YJiH THUIMIUITH apTTHIPYIbIH >kKaHa OarbIThl HU(PIBI OailiaHbIC
Kypajigapbl MEH OKBITY TEXHOJOTHSUIAphIH HMHTErpanusiay Oombin TaObuiaabl. byn yaepicti
ockepu OiiM Oepy KyHeciHe JKelell SHri3yre bIKMall €TeTiH aJFalIKbl )KOHE KKETTI Kagamaap
peTiH/Ie MBIHATIAP bl YChIHYFA O0aIbI:

— JKOFapbl OCKEPHU OKY OpPBIHIAPBIHBIH MPOQECCOPIBIK-OKBITYIIBUIAD KYPaMbl MEH
TEXHUKAJIBIK KaMTaMachl3 €Ty KbI3METKEpJiepl YVIIIH apHaiibl OKBITyAa XKaHa UU(pbI
OarmapiamMaliap MEH aKIapaTThIK-KOMMYHHUKAIUSUTBIK TEXHOJIOTHSUIAPABl KOJIJaHy OOWBIHIIA
CceMHUHapiap MEH OKY KypCTapblH YUBIMAACTHIPY;

— kaHa 1UQPIBI  aKMaApaTTHIK-KOMMYHHUKAIMSUTBIK ~ TEXHOJIOTHSIAPIBl  KOJJIaHyFa
0ailIaHBICTHI FATAMTOP YKOHE dCKEPH FaIaMTOp KbI3METTEPIH JaMbITYyFa JKafFaiap xacay.

udpner  Oarmapiamanap MEH aKHIapaTTHIK-KOMMYHUKAIUSIIBIK — TEXHOJOTHSIIAP,IBI
JKYHenmi Tangay MEH CHHTE31HIH OICTeMENiK Heri3fepiH, COJapblH HETi31HAE OCKEePH OKY
OpHBIHJIa OKBITY MEH OL1iM Oepyai Oaranay 9iCTepiH JaiiblHaay OOJIbIN TaObLIA b,
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MPHTH 78.19.01
K.O. OMAPOB!
1H02paHuqHaﬂ axademuss KHB Pecnyonuxu Kazaxcman, e Aimamet,

O BOIIPOCAX YCJIOBUI U ®AKTOPOB, BJIUSIOINX HA OPTAHU3ALIUIO
OXPAHBI TOCYJIAPCTBEHHOU 'PAHUIIBI B YCJOBHUAX BOSHUKHOBEHMSI
YPE3BBIYAWHBIX CUTYAIIMA IIPUPOJHOI'O 1 TEXHOTEHHOT'O XAPAKTEPA
B IOT'PAHUYHOM ITPOCTPAHCTBE

AHHOTanusi. B crathe pacCMOTpEHBl HEKOTOpPBIE BONPOCHI 3allUTBl M  OXPaHbI
locynapcrBenHoit  rpanunbl  PecnyOnmkm — KazaxctaH B yClIOBHSX — BO3HMKHOBEHUS
Ype3BbIYANHBIX CUTYallM MPUPOJHOIO M TEXHOIEHHOIO XapakTepa B IOIMPAHMYHOM
npocTpancTBe. Ha ocHOBe aHanmm3a coBpeMeHHOH oOctanoBku B Pecrmybnuke Kasaxcran
ONpENEJICHbl OCHOBHBIE YCIOBHUS BIUAIOIIME HA OPraHU3alMI0 3allUThl W OXPaHbI
l'ocynmapcrBennoi rpanunel  PecriyOnmmkm  KazaxcraH B MOrpaHUYHOM — MPOCTPAHCTBE
TePPUTOPUATBHBIME ToJpa3aeiacHussMu [lorpannunoi cmyx0b61 KHb Pecny6nuku Kaszaxcras.
ABTOp TOAPOOHO PACKPBUT TEOPETHUYECKHE IMOJIOKCHUS KACAIOIIUXCSI OCHOBHBIX (DAaKTOPOB,
BIUSIONIMX Ha OpTaHMU3alMI0 3allUThl U OXpaHbl locynapcTBeHHOH rpanuibl PecnyOnuku
Kazaxcran mnorpannunsiMu  nonapasneneHusiMu [lorpanuunoit cinyx0e1 KHB PecnyGmuku
Kazaxcran B JaHHBIX YCJIOBHUSIX OOCTaHOBKH. JlaHHBIE HCCIEAOBaHHUS HEOOXOIUMBI IS
CO3MaHMSI TCOPETHYECKUX OCHOB U TIOJOXKEHWH M0 A((HEKTUBHOMY HCIIONB30BAHUIO CHUI U
CPEICTB TEPPUTOPHAIBHBIX moapasnaeiacHuii Ilorpannuynoit ciyx6e1 KHbB  PecmyOmmku
Kazaxcran B ycn0BHSX BO3HUKHOBEHHS YPE3BBIYANHBIX CUTYalH MPUPOAHOTO U TEXHOTEHHOIO
XapakTepa B IOTPaHUYHOM MIPOCTPAHCTBE.

KuaroueBble cjioBa: 4pe3BbIYaHbIE CUTYAIlMA NPUPOJHOIO M TEXHOTE€HHOI'O XapakTepa,
CTUXUWHBIE OEJCTBUS, aBapuisi, TEPPUTOPUAIbHBIC MOApaA3JeICHHs, Mopaxaromue (HaKTopsbl,
MaciiTadbl Ype3BbIUAWHBIX CUTyalluid, ciyxeOHas U OoeBas JAEATEIbHOCTb, aTMocdepa,
HABOJHEHHWE, KJIMMAaT, MPUOOPHI PATUAMOHHOTO M XHUMHUYECKOTO KOHTPOJIS, SAOBHUTHIE U
OTpPaBJISIONIME BEIIECTBA.

Tyiiingeme. Makaiana mexkapajiblK KEHICTIKTETI TaOUFU JKOHE TEXHOTEHIIK CHUITATTaFbI
TOTEHIIIE >KaFaaimap xkarmaiibinga Kazakcran PecryOinKachIHBIH MEMIIEKETTIK IeKapachlH
KY3€Ty MEH KOpFayJblH KehOip mocenenepi KapacTeippuiraH. Kazakcran PecnyOnmkachiHIarbl
arpIMJIarel Jkaraaiael Tannay Herizigge ¥KK Illekapa KpI3METiHIH ayMaKTBIK OeiMIIenepiHiy
niekapaiblK KeHicTikte Kazakcran PecnyOnnkachlHBIH MEMIIEKETTIK IIEKapachlH KY3€Ty MEH
KOpFayqbl YHBIMAACTHIpYbIHA ocep eTeTiH Herisri maprtrap Kaszakcran PecmyOnmKkachIHBIH
oenrinenred. ABtop Kazakcran PecnyOnmmkacet YKK Illekapa KbI3MeTiHIH — IIeKapa
OemiMIIeNEpiHiH OCHI KBUIABIH OChl O Karmainmapeinga Kaszakctan PecmyOiaukachIHBIH
MEMJIEKETTIK IIeKapachlH KY3€Ty MEH KOpFayabl YHBIMIACTBIPYbIHA 9cCEp €TEeTIH Heri3ri
dakTopnapra KaTbICTBl TEOPUSIIBIK €pekernep >KaFaalpl amThl. byl 3eprreynep miekapaibik
KCHICTIKTe TaOWFH J>KOHE TEXHOTEHJIK CHITaTTaFbl TOTEHIIE >KaFfailiap TybIHIAFaH Ke3Je
Kazakcran Pecnyonukacel ¥KK Illekapa KpI3MeTiHIH ayMaKTBIK OOIiMIIENepiHiH KYIITEPI MEeH
KYpaJIJIapblH THIMJI1 TTai1ajaHyIbIH TEOPUSIIBIK HET13/1epl MEH epekeiepiH Kypy YIIiH KaxeT.

Tyiiin ce3mep: TaOury jkoHE TEXHOTEH/IK TOTEHIIE >KaFaaiinap, TaOUFM amarrap, amar,
ayMaKThIK OeiHicTep, acep eTymll (hakTopiap, TOTEHIIE KaFaaiIapAbH MacIITaObl, KbI3METTIK
YpBIC KBI3METI, arMocdepa, Cy TaCKbIHBI, KJIMUMAT, PaJUAlUSIIBIK >KOHE XHMHSUIBIK OaKbLIay
KYPBUIFBLUIAPHI, YITBI )KOHE YIIAHIBIPYIITBI 3aTTAP.
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Annotation. The article discusses some issues of protection and protection of the State
Border of the Republic of Kazakhstan in the conditions of natural and man-made emergencies in
the border area. Based on the analysis of the current situation in the Republic of Kazakhstan, the
main conditions affecting the organization of protection and protection of the State Border of the
Republic of Kazakhstan in the border area by territorial divisions of the Border Service of the
National Security Committee of the Republic of Kazakhstan are determined. The author revealed
in detail the theoretical provisions concerning the main factors affecting the organization of
protection and protection of the State Border of the Republic of Kazakhstan by border units of
the Border Service of the National Security Committee of the Republic of Kazakhstan in these
conditions. These studies are necessary to create theoretical foundations and provisions for the
effective use of the forces and means of the territorial divisions of the Border Service of the
National Security Committee of the Republic of Kazakhstan in the conditions of natural and
man-made emergencies in the border area.

Keywords: natural and man-made emergencies, natural disasters, accidents, territorial
divisions, damaging factors, the scale of emergencies, service and combat activities, atmosphere,
flooding, climate, radiation and chemical control devices, toxic and toxic substances.

B nacrosiiee Bpemss BO BCEM MHpPE €XKETrOAHO YBEIHMYMBAETCS YMCIO YPE3BBIYAMHBIX
CUTyallMd MPUPOJAHOIO U TEXHOICHHOI'O XapakTepa U BbI3BaHHbIE KMH COLUAJbHBIE,
SKOHOMMYECKHE U SKOJOTHYECKHEe YIIepObl, MPUUMHAEMbIE HALlIEMy rocyaapcTBy. Bei3BaHo 370,
IIPEKJIE BCErO B MEPBYIO OYEPEb, POCTOM YUCIEHHOCTH HACEIEHMS Ha IUIAHETE, PACIIMPEHUEM
Cpelnpl TMPOXXKUBAaHUS HACENEHUS U YBEIUYCHHEM KOJHYECTBA BBICOKOTEXHOJIOTHMUYECKOTO
IIPOM3BOJICTBA BO BCEM MHpE, a TaKKe Ha TEPPUTOPUM Hailero rocynapcrsa. [Ipupoanbie
KaTaKJIM3Mbl CTAHOBATCS HWCTOYHHUKAMU CTUXUNHBIX O€ICTBHIl, KOTOpbhIE, B CBOIO Ouepelb,
CIIOCOOHBI OKa3aTh CYIIECTBEHHOE BIHUSHHME Ha CIYyXEOHYI0 u OO0eBYIO0 eATeIbHOCTh
TeppUTOpUaIbHBIX moapa3aeneauii [lorpannunoit cinyx6s1 KHb PK (mamee — IIC KHB PK)
HETIOCPEACTBEHHO OXpaHstomue ['ocyjapcTBeHHYIO IpaHUIly 10 BCceMy nepumMeTpy PecmyOmmku
Kazaxcran [1].

s oOecniedyeHus HalMoHaibHOW Oe3omacHocTH Pecnybmuku Kazaxcran B ycioBHsAX
BO3HUKHOBEHUS YPE3BBIYANHBIX CUTYAIIM IPHUPOJAHOTO M TEXHOTEHHOTO XapaKTepa He0OX0AUMO
3HaTh TEOPETUUYECKUE TMOJIOKEHUSI KACaIOIIUXCS YCIOBUM M (PaKTOPOB, OKa3bIBAIOIIME BIIUSIHUE
Ha OpPTaHU3AIHMI0 OXpaHbl [ '0cyqapCcTBEHHOU rpaHUIIbI B JAHHBIX YCIOBUSX OOCTAaHOBKH, a TaKkKe
ux nocnenctsus. Mcxoass M3 3TOro, mepedyuciuM OCHOBHBIE YCIIOBHUS, HENOCPEICTBEHHO
BIMSIONIME Ha CIyXeOHY0 U OO€BYIO NESATEIbHOCTh TEPPUTOpHAIbHBIX mozpazfeneHuit I1C
KHB PK B cknanpiBaromnieiicss 0OCTaHOBKE:

Bo-nepBbIX, HannM4KMe UCTOYHUKOB U 00BEKTOB B KazaxcTaHe, KOTOpbIE MOTYT BBI3BaTh
ype3BblYaiiHble CHUTYyallMii TNPUPOAHOIO M TEXHOTEHHOIO XapakTepa B IOIPaHUYHOM
IIPOCTPAHCTBE.

Hcrounnkn 4pe3BbIYAWHBIX CUTyalluld IPUPOAHOTO M TEXHOTEHHOTO XapakTepa - 3TO
OMACHBIE TPUPOJHBIE SIBICHHUS WM IPOLECCHl, B PE3yNbTaTe KOTOPHIX HA OIPEIEICHHON
TEPPUTOPUU WJIM AKBATOPUU MPOU3OIUIM, WJIM MOTYT BO3HUKHYTh UpE3BblUaliHbIE CUTyalUl
MPUPOJHOTO TaK U TEXHOTEHHOTO xapakTepa. [lopaxkaromnue GpakTopsl HCTOYHUKOB MPUPOTHBIX
Ype3BbIYAITHBIX CUTYallUH B MOCJIEIYIOIIEM MOTYT HETaTUBHO BJIMSATH Ha CIYKEOHYIO0 U OOEBYIO
JeSATeNbHOCTh TeppuTopuanbHbix noapasneneHuit [IC KHB PK, xortopele HemocpeincTBEHHO
CTaJI YYaCTHUKAMHM JIaHHBIX COOBITHI, a TaKXKe BIMSIOT HA MECTHOE HaceJlIeHHe, TPOKUBaIoIIee
B JIAaHHOM PETHOHE, HA 00BEKThl SKOHOMHKH, a TAK)Ke Ha OKPYKAIOLIYIO IPUPOTHYIO CPEy.

Tepputopust Kazaxcrana pacrosnokeHa B 0CO0O OMACHBIX, C CEHCMHYECKOW TOYKH
3peHus, paiioHax. Hanmuume B 3THMX paliOHaxX TEXHOJIIOTMUYECKHUX COOPY)KEHHH, K KOTOPBIM
NPEIbSABISIOTCS TOBBIIICHHbIE TpPeOOBaHUSA IO CEHCMHUYECKOW Oe30MacHOCTH, HampHuMep,
TUAPO3JIEKTPOCTAHINY, 31aHUN B3PHIBOONACHBIX M XUMHUYECKUX IPOU3BOJICTB, CYHIECTBEHHO
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pacummMpsieT OMacHY 30HY, KoTopas cocTtaBisieT okono 40% tepputopun KazaxcraHa, u oHH
SIBJIIFOTCSI  HENIOCPEACTBEHHBIMM HCTOYHUKAMU UYPE3BbIYAHBIX CHUTyallMil HPUPOIHOTO U
TEXHOTeHHOTO xapaktepa. CiemyeT 3aMeTuTh, YTO B CHJIY CJIOXKUBIIMXCS reorpapuueckux u
KJIMMAaTUYECKUX YCIOBHM NOYTH BO Bcel Teppuropun Kazaxcrana cCymiecTByeT ONacHOCTh
BO3HUKHOBEHHUSI HE TOJBKO 3EMJICTPACEHUH, HO U KaracTpoUuecKux HaBOJHEHUH W
3aTOIUICHU, CHEXHBIX 3aHOCOB, JIECHBIX M TOP(MAHBIX M0OXKAPOB, yparaHoB, OMOJI3HEH, TaBHH.

HcTouHMKM BO3HMKHOBEHUS YPE3BbIYAWHBIX CHUTyalUd MNPUPOJHOrO M TEXHOTCHHOTO
XapakTepa BecbMa pa3HooOpaszHbl. Cpeau Hambojee O0OIIUMX W3 HUX MOMKHO BBIICIUTH
HapaCcTaIoIUe TEMITbl Pa3BUTHs HAYYHO-TEXHUYECKOTO mporpecca. Bee Oosee mmpokue chepsl
pacupoCTpaHEHUsl €ro pe3yibTaTOB IMPUBOJAT K TOMY, YTO B HACTOSLIEE BpPEMsS CO3JaHbl U
HETPEPHIBHO CO3JAI0TCS TEXHHUUECKUE CUCTEMBI, COBOKYITHOE JACUCTBHE KOTOPBIX CHOCOOCTBYET
MOBBIILICHUIO YPOBHSI PUCKA B KU3HM JIIOJIEH B JaHHOM paiioHe. Hu3kuil ypoBeHb BHEIpEHUS
BBICOKMX TEXHOJOTHHA IIPOM3BOJICTBA, HETrPaMOTHOE M IIOPOM BapBapCKOE MCIOJIB30BAaHUE
INPUPOJHBIX PECYPCOB HAHOCUT CEPHE3HBIM YPOH BHEIIHEW CpElE, BBI3bIBAET HEraTUBHBIC
U3MEHEHHs B 3KO chepe, CyIIECTBEHHO BIHSIONINE HA YPOBEHb IPUPOIHBIX KaTaKJIN3MOB [2].

Bo-BTophIX, dusuko-reorpaduyeckoe  MECTOMOJIOKEHUE, (PU3UKO-KIMMATHYECKHE
YCIIOBUSL MECTHOCTH, BIIUSIOLIME Ha BO3HMKHOBEHUS YPE3BBIYAWHBIX CUTyallMil MPUPOJHOrO U
TEXHOT€HHOI'0 XapakTepa Ha Tepputopuun Kazaxcrana.

Kazaxcran HaxomuTcs B FOKHOM YacTH yMEPEHHOIro mosica, B LeHTe EBpasuu, Ha
0O0JIBIIOM YAalleHUU OT OKEaHOB, OCOOEHHO OT ATJIAHTUYECKOTO OCHOBHOT'O IMOCTABIIHMKA BIIATH
B OTHX IMpOTax. Bce 3T0 00yciaBiaMBaeT SPKO BBHIPAKECHHYI0 KOHTHHEHTAJIBHOCTh KJIMMATa,
KOTOpasi MPOSIBISETCS B pE3KUX KOJIeOaHUAX TeMIIepaTyphl, CYXOCTH BO3/AyXa U HE3HAYUTEIILHOM
KonuuecTBe ocajakoB. B Kazaxcran nerom HaOM0OJaeTCsl OrPOMHBIM MPUTOK COJIHEYHOMN
SHEPIHM, C YE€M CBA3aHHO CHJIBHOE IMOBBILIEHUWE TEMIIEPAaTypbl BO3/1yXa, BbI3bIBas CHJIbHbBIC
MOXKaphl ¥ KUCIOPOTHOE TOJIOJAHHUE. 3UMOM, IIPH OO0IIEeM COKpAIICHHH CYMMAapHOMW COJIHEUHOU
pajdanuy, OTpaXeHHEeM OOJbIIed YacTH OT CHEXHOrO TIOKpOBa IPOUCXOAMT peE3Koe
BBIXOJIA)KUBAHHUE BO3/1yXa.

B ¢dopmupoBanme xmmumara KazaxctaHa OrpoMHYI0 pOJb HrpaeT LUPKYIALIUsS
BO3/IyILIHBIX Macc, @ UMEHHO apKTUYECKUX, YMEPEHHBIX, TPOIUYECKUX. Y MEPEHHbIE BO31YILIHbIE
Macchl MPUXOAAT C 3amaa, ¢ ATIAHTUYECKOTO OKEaHa, a TEIUIbIA M BIAXXHBIM MOPCKON BO31yX
OPUHOCUT OONbIIME OCAJKM M BMECT€ C HHMMM 3UMOM TOBBIIIAET, a JIETOM IOHMYKAEeT
Temrneparypy Bosayxa. B Kazaxcrane oTueTnnBO BhIpa)k€Ha CMEHA IIMPOTHBIX JTaHAMA(THBIX
30H JIECOCTEITHOM, IOJIYIyCTBIHHOM M IYCTBIHHOM MECTHOCTH. [ J1aBHas XapakTepHas uepra
kiuMara KaszaxcTaHa pe3ko KOHTUHEHTAJIbHAas W 3acyluidBas B JieTHee Bpems. Dusuko-
reorpauueckoe nosoxkenne Kazaxcrana mopakaeT CBOMMHU KOHTpAacTaMH, 37€Ch COCEACTBYET
cypoBass Cubupb W 3HOWHas A3us, ropHas Tailra M IyCTbIHM, OOIIMPHBIE HU3MEHHOCTH M
MollHble TopHble XxpeOThl. Hapsay c atum, B Ka3zaxcTane ecTb BBICOKHME T'OPHbIE BEpIIMHBI,
MOKPBITHIE BEYHBIMM CHETaMU M JiegHUKamu, B Ka3zaxcrane HacumthiBaeTcs 48 ThICS4 03€p,
KpymnHelme o3epa, Takue, kak Kacnuiickoe u Apanbckoe, banxaii, a Taxke npeodiaaaroT
maiele o3epa (94%) muomaap0 MEHee OJHOr0 KBaJIpaTHOro KuijoMeTpa. B ropHseix paiioHax
Kazaxcrana cHeXHbII MOKpOB MOXeT aocturate or 50 cm. g0 1 merpa, B OTAENbHBIX
KOTJIOBMHAX, CJOW CHera Ha TOpPHBIX CKJIOHaX HHOIZA OBIBACT HACTOJIBKO MOIIHBIM, YTO
BBI3bIBAET CXO/J CHEXKHBIX JIaBUH U 00BaJIbl JaXKe MPU CUIIBHBIX MOPO3aXx.

Ha tepputopun Kazaxcrana HacuuThiBaeTcst 6ojee 85 Thicsu OONBIIMX U MalbIX peK,
mHa 7 pek mpesbimiaeT 6osee 1000 KUIOMETPOB, KOTOpHIE MEPUOIUYECKH IMPHU JTUBHEBBIX
NOXAAX Ha Teppuropun KazaxcraHa BBIXOAAT U3 OeperoB M 3aTalulMBalOT OivKaliime
HaceJICHHbIE IYHKTHI, PACIOJIO)KEHHbIE BO3JIE PEYHBIX MAaCCHUBOB, TE€M CaMbIM BBI3bIBAs
Yype3BbIUaiiHbIE CUTyallud MPHPOJHOTO XapaKTepa MECTHOTO M peciyOIMKaHCKOro macurada

[3].
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Takum o6pazoMm, Tepputopun KazaxcraHa CIOXHMBIIUXCS —Treorpauueckux u
KIIMMATHYEeCKUX YCIIOBUSX BEChbMa BBICOKAs CTENEHb BO3HWKHOBEHHUS CTUXHHHBIX OCICTBUU
paziauuHoro xapakrtepa. OnIHOM M3 XapakTepHbIX UYepT Treorpaguueckoro MOJOKEHUs
Kazaxcrana sBisiercss OOJbIIas MOJBEPKCHHOCTh TEPPUTOPUU PA3HOOOPA3HBIM CTUXHHHBIM
OencTBUAM (3eMJICTPSACEHUSIM, HABOJIHEHUSIM, CEJIEBBIM ITOTOKaM, CHEXKHBIM JIaBUHAM, O0BajaM U
OIIOJI3HSM, 3aTOIJICHUEM MPUOPEKHOM 30HBI Kacmuiickoro Mosi, OoacHbIM METE€OPOJIOTHYSCKUM
SIBIICHUSIM, JIECHBIE U CTEIHBIEC MOKaphl, MUAEMUUECKHe 3a00JIeBaHUE JII0JIeH, SMU300THYECKUE
3a0oJieBaHNE )KUBOTHBIX, 3a00J1€BaHNe U MOIBEPKEHHOCTh PACTEHUI Pa3TUYHBIM BPEIUTEISIM).

Hcxons, w3 ycloBUU CyHIECTBYIOT W (aKTOPHI, COOTBETCTBEHHO, BIUSIONINE HA
CIyKeOHyI0 M OOEBYI JesATeIbHOCTh TeppuTopHanbHbIX moapasaeneauii [IC KHb PK B
CKJIQ/IBIBAIOIIEICSI 0OCTAaHOBKE.

Bo-niepBbIX, BHE3aITHOCThIO BO3HUKHOBEHHMSI UPE3BBIYANMHBIX CUTyallMd HPUPOIHOTO M
TEXHOTEHHOI'0 XapakTepa B HOTPaHUYHOM IPOCTPAHCTBE.

Bce upesBbluaiinble cUTyaluid NPUPOJHOIO M TEXHOTEHHOTO XapakTepa, KaK IMPaBUIIO
BO3HUKAIOT ¥ TPOSIBIISIOTCS, BHE3AITHO, BBI3BIBASI THOCIb U YBEUbSI MECTHOTO HACEICHHUS, HAHOCS
pa3pylIeHHe WK MOJTHOE YHUYHOXKEHHE 3/IaHUSM U COOPYKECHHSIM, a TaKXKe IPYTrUM OOBEKTOB,
NpUYWHSAS OONBIION MaTepualbHBIA yIIepd WHPPACTPYKType TMPUTPAHUYIHBIX PANOHOB
Kazaxcrana. OnacHOCTh 4pe3BbIYAMHBIX CUTyallUd MPUPOJHOTO XapakTepa M TEXHOTEHHOTO
XapakTepa 3aKJIIYarTCs B MX BHE3AIHOM IPOSIBICHUH, YTO MHTEPECHO JTAHHBIC COOBITHS HE
MpEeACKa3yeMble B CBOEM IIPOSIBICHHUHM, IOKA €Il€ HE B IMOJHOW Mepe MOJBIACHBI YEJIOBEKY U
HAHOCSIT YKOHOMHKE TOCyAapCcTBa OTPOMHBINA YKOHOMUYECKUN yIepo.

Tak, B HenaBHOM npouuioM B Kazaxcrane 1921 roay, koraa >kurenu Bce Cald B HOUHOE
BpeMsl BHE3AIMHO CBAJIWJICS C TOP YYAOBEIIHBINA CEllb Ha CIIAILYI0 AJlMa-ATy U TIpOIIET TOPOa U3
KOHIIa B Jpyroil kouer, ¢pontom 200 meTpoB, HEe cuuTas BOJAbBI, IECKa, I'PA3H, OOJIOMKOB
JIEPEBHEB, KAMHEU, OOPYIIUIOCH HA TOPOJ CTOJBKO, YTO XBATUIIO OBI JUIsl 3arpy3KH HECKOIBKHUX
COT TOBapHbIX BaroHoB. O0bem censt yueHHble ompenenuau B 1200 Teicsiu ky0.m. [lanHas
MPUPOJHAS CTUXUS BO3HUKIA MTHOBEHHO, BHE3AaIHO M HAHECJIA OTPOMHBIM 3KOHOMHYECKHUI
yiiepd ropoy ¥ MECTHBIM JKUTEJISIM JaHOTO HACEIIEHHOTO MyHKTa [4].

Ucxonst w3 3TOro, MOXHO CJenaTh BBIBOJ O TOM, 4YTO YpPE3BbIUYAWHBIC CUTYyaIlUU
MPUPOJHOTO U TEXHOTEHHOI'O XapaKTepa, [0 CBOEH CyTH, KaK MPaBUJIO BO3HUKAIOT BHE3AIHO, HE
uMes BO3MOXXHOCTU JIIOJISIM TIPEJCKa3aTh W MPEYroJaTh JIaHHBIE COOBITHS B OIPEACIICHHBIN
MEPHUO/I.

Bo-BTOpBIX, MacmTaOHOCThIO BO3HUKHOBEHHS UPE3BBIYANMHBIX CUTYAIlMH MPUPOJTHOTO U
TEXHOTEHHOI'0 XapakTepa B HOTPaHUYHOM MPOCTPAHCTBE.

Macmtad BO3HUKHOBEHHUS YPE3BBIYAMHBIX CHUTYallMl MPUPOAHOTO M TEXHOTCHHOTO
XapakTepa B MOTPAaHUYHOM IPOCTPAHCTBE, B HACTOSIIEE BPEMsS MOXHO ONPENEIUTh MPEkK.Ie
BCErO0, INI00AIbHBIM 0XBAaTOM TEPPUTOPUH O€/ICTBUSA, KOTOpas 3aTparuBaeT HECKOJIbKO olnacTei
Halllel CTpaHbl, B CBA3M C 4YeM, IMPOUCXOAWT MaclITaOHOE paspylieHHe KHUIUITHOTO (OHIA,
paspylieHre MPOMBIILIEHHON UHOPACTPYKTYPHI, ceTed KOMMYHUKAIIUN, TIPH 3TOM ITPOUCXOIUT
BBIXOJl W3 CTPOSl CPEICTB CBSI3U M DJIEKTPOCHAOKEHUS HACETICHHBIX IMYHKTOB, MPOUCXOJSAT
MO>Kapbl U B3PBIBBI Ha MPOMBIIUICHHBIX MPEANPUATHIX, MPOUCXOIUT pa3pylIeHUE TJIOTHH U
namM0 C 3aTOIUIGHHEM MECTHOCTH, PaJHOaKTHUBHOE M XHMHUYECKOE 3apakeHHE MECTHOCTH B
pe3ynbTaTe pa3pymeHuss 00beKTOB UX MPUMEHEHUS U MECT XPAHCHHS TPUBOIIT K MacCIITAOHBIM
Ype3BBIYAHBIM CUTYalUSIM MPUPOJHOTO M TEXHOTEHHOTO XapakTepa ¢ OOJNBIIUM MOPaKeHUEM
MHQPACTPYKTYpPHI KU3HE0OECIIEUeHbs CTPAHBI.

MacmtabHple uYpe3BblUaliHbIE CHUTYAIlMH, BBI3BAHHBIE MPHPOJHBIM W TEXHOTEHHOM
XapakTepOM B MOTPAHUYHOM MPOCTPAHCTBE, HAHOCAT TSKENBIC TIOCIEACTBUS SKOHOMHYECKUM H
COLIMANILHBIM CepaM rocyAapCcTBa: HECIIOCOOHOCTh M HEBO3MOKHOCTh MECTHOM BIIACTH CBOUMU
CHUJIaMHU ¥ CPEACTBAMU JTUKBUAMPOBATH TMOCIEICTBHS UPE3BBIYANHBIX CHUTYyaIlMil M MPUBOAT K
HEOOXOJUMOCTH BMEIIATENbCTBA IEHTPATbHOW TOCYAApCTBEHHOW BIAcTH, HEOOXOAMMOCTH
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3a/IeCTBOBAHUS TOCYAAPCTBEHHOM CHCTEMBI NMPEAYNPEXKACHUS U JIMKBUJALUN YPE3BBIYANHBIX
CUTyallul NIPUPOJHOTO M TEXHOTEHHOI'O XapakTepa, HEOOXOAMMOCTb HCIOJIb30BaHUS
JIOTIOJTHUTEIBHBIX CHJI U CPEJICTB B3aUMO/ICHCTBYIONIMX OpraHoB [5].

Hcxons U3 3TOr0, MOKHO BBIJIEIUTH, TO, YTO MACIITa0HBIC YpEe3BbIYANHBIC CHTYallUd
MPUPOJHOTO U TEXHOINEHHOI'0 XapaKTepa B IOrPAHUYHOM ITPOCTPAHCTBE 3aTPATNBAIOT HECKOJIBKO
obJyacTel Haled CTpaHbl U MPUHOCIT KOJIOCCATIbHBIE OOJbIINE YOBITKH TOCYIapCTBY U HAPOIy
Hamlel crpaHbl, CAe Uil JIMKBUJALMM TOCIEACTBUS IPHUBIIEKAIOTCS BCE TOCYIAPCTBEHHbIE
OpraHbl B HOTPaHUYHOM [IPOCTPAHCTBE.

B-Tperbux, OCTpOil HEXBAaTKOM BPEMEHM OpraHaMm yYOpPaBICHHS TEPPUTOPHATBHBIX
nonpaznenennii [IC KHb PK Ha nOpunsatds peiieHuss B YCIOBUSIX BO3HUKHOBEHUS
YPE3BBIYANHBIX CHUTYallMd MPUPOJAHOTO M TEXHOTEHHOIO XapakTepa B I[OTPAHUYHOM
IIPOCTPAHCTBE.

B nensx moctmwkeHus 4eTkuxX U 3(OHEKTHBHBIX ACHCTBHIA B SKCTPEMAIBHBIX YCIOBHSIX,
IIpM BO3HMKHOBEHUU YPE3BBIYAMHBIX CHUTyallud MPUPOJHOIO M TEXHOTEHHOI'O XapakTepa,
IPEIoiaraeT CIa)KeHHOCTh M YeTKOCTh ICHCTBHI BCEX MOJPA3ACICHUH, U1 3TOr0 HEOOX0IMMO
opraHaM ynpasieHus TeppuropuanbHbix noapaszaenenuir [IC KHb PK cBoeBpemMeHHo u
NpaBUJIBHO NPUHUMATh PEIICHUS B JAHHBIX YCIOBUSX OOCTAHOBKM Ha 3alllUTy U OXpaHy
['ocynapcTBeHHOM rpaHULBI.

Ho OonpmmHCTBO perieHui MpUHUMAEMbIe OpPraHaMH YIPaBJICHUS TEPPUTOPHAIBHBIX
nonpazaenenuit [IC KHB PK BripabateiBatroTcs 1100 B MUHHUMAIBHO KOPOTKOE BpeMs, OO B
CTPOTO OTIPENEICHHBIE CPOKH, YTOOBI CBOCBPEMEHHO pearupoBaTh Ha OOCTAHOBKY, KOTOPBIE
BO3HUKJIM B MEPUOJ BO3ZHUKHOBEHHUS YPE3BBIUANHBIX CUTYalUd MPUPOJAHOIO M TEXHOTEHHOTO
xapakrtepa. B cBs3u ¢ gaHHOM 0OCTAaHOBKOM, Y PYKOBOAMTENCH CTPYKTYPHBIX MOJApa3ieieHUui
[IC KHBb PK Bo3pacTaer mNCHXO0JIOTMYECKOE HAIPSKEHUE B CBOEBPEMEHHOM IPABUIBHOM
MPUHATUU PELUICHUH B YCIOBUSAX BO3HUKHOBEHUS YPE3BBIUAMHBIX CHUTYalHUd NPUPOJHOIO M
TEXHOTeHHOTO Xapakrtepa. [Ipu 3ToM pyKoBOAMTENSIM CTPYKTYpPHBIX MOJpa3fesieHuil Tpedyercs
JIOTIOJTHUTEIIFHOE BPEMS ISl TOTO, YTOOBI CIIPABUTHCS C BOJHEHUSMHU M OMACEHUSMH, KOTOPBIC
BO3HUKIM B MOMEHT MepeXUBaHUS, O0S3HU B3SITh OTBETCTBEHHOCTh Ha Ce0sl TAaHHBIM MEpPHO
0o0cTtaHoBKH, Juisi »Toro y OombrmmmHcTBa pykoBoauTeneit [IC KHBb PK omymaercs ocrtpas
HEXBAaTKa BPEMEHU HA IPUHATHE PEIIEHUS K IIOCTAHOBKY 3aJay IOAYMHEHHBIM B IMEPUOJ
obocTpeHus 00CTaHOBKH.

B-ueTrBepThIX, OCTPON HEXBATKOW CHJI U CPENCTB, B TEPPUTOPUAIIBHBIX MOAPA3AEIEHUIX
[1C KHB PK Ha 3ammuty n oxpany ['ocynapcTBEeHHON IrpaHHIbI U JIUKBUIAILMH TOCIEICTBUN B
YCJIOBUAX BO3SHUKHOBEHUS UPE3BbIUYAWHBIX CUTYALlM IPUPOJIHOIO U TEXHOTEHHOI'0 XapaKTepa.

Tepputopuanbusie mnoapazaenenus [IC KHBb PK  jgna  3ammrel w oxpansl
['ocynapcTBeHHOM I'paHUIIBl M TUKBUAALMH MTOCJIEICTBUI B YCIOBUSIX YPE3BBIUAMHBIX CUTYyaIUH
IIPUPOJHOTO U TEXHOTEHHOT'O XapakTepa MOTYT UCIIOJIb30BaTh JIMYHBIM COCTaB, BXOJAIIUN B HUX
CpPeICTBA, IITATHYI0 M MPHAAHHYI TEXHHKY, OOECIeUMBAIOIIYI0, OIOBEUICHHE U CBS3b,
IIPOTUBOPAIUALMOHHYIO, NPOTUBOXMMHUYECKYI0 M IPOTHUBOIIOKAPHYIO 3aIIUTYy, HPOBEACHUE
cracaTeNlbHBIX M aBapUITHO-BOCCTAHOBUTENBHBIX  Pa0OT, OKa3aHUE MEIUIIMHCKOM U
BETEPUHAPHON MTOMOIIY, TPAHCIIOPTHBIE MEPEBO3KU, MaTepUATbHO-TEXHUUECKOE CHA0XKEHHUE.

B nacrosimee Bpems B tepputopuanbHbix nogpaznenenusx [IC KHBb PK omymaercs
ocTpasi HeXBaTKa CIeIUAIbHBIX PEe3epPBOB, KOTOPbIE MOTJIM ObI OBITh 33/1€HICTBOBAHBI B 3aIIUTE U
oxpaHe ['ocynapCTBEHHOW I'paHULbl U JIMKBUIALMU IOCIEACTBUN B YCIOBUSAX BO3HUKHOBEHUS
YPE3BBIYANHBIX CUTYallM NMPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa, 3a MCKIFOYEHHEM TPYIIIbI
MOOWJIBHBIX JIEHCTBUI M CHEIHATbHOTO HAa3HAYEHHs, IITaT KOTOporo He mpesbimaer 50
(mATHIECAT) UETOBEK, U3 KOTOPOro OoJiblasi MOJOBHHA, HA MOMEHT BOSHUKHOBEHMSI OOCTAaHOBKU
OyIeT HaXOIUTHCS B OTITYCKaX, KOMAHIUPOBKAaX U B JPYTUX TEPPUTOPHAIBHBIX MOAPA3ICICHUIX
[1C KHB PK, rae 6yayT BBIMOIHATH 3a/aud MO 3alIUTe M oxpaHe [ ocylapCTBEHHOW TpaHUIIHI,
TEM CaMbIM CIELUalbHbIE peE3epBbl TeppuTOpHanbHbIX moxapasfeneHuin [IC KHB PK
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CBOEBPEMEHHO HE CMOTYT OKa3aTh IMOMOIIb MOTPAHUYHBIM OTAECICHUSM B 3allUTE M OXpaHe
["ocymapCTBEHHOM MpaHUIIBI M JTMKBUIAIIMH [TOCICICTBUI B JAHHBIX YCIOBUSIX 00CTaHOBKH [6].

HaGmromaercst octpass HexBaTka, B TeppuropraibHbix noapazaencausx [IC KHB PK,
COBPEMEHHBIX TEXHUYECKHX CPEICTB PaJAMANUOHHOTO, XUMHUYECKOTO W OHOJIOTHYECKOTO
KOHTpPOJII 3a MECTHOCTBbIO, TJI¢ IMPOM30ILIa TEXHONCHHAs aBapusi Ha MPOMBIIUICHHBIX
HIPESANPUITHIX C BEIOPOCOM SIZIOBHTBIX U PaJIMOAKTUBHBIX BEIICCTB B aTMOC(hepy, CBI3aHO 3TO C
TEM, 4TO celdac Ha BOOPYKEHUHM B TeppuTopuaibHbIX noapazaeicHusx 11C KHBb PK crosar
MpUOOPHI PAIMAIMOHHOTO U JO3UMETPUYECKOTO KOHTPOJIS, BBIMYIICHHBIC eiie nmpu COBETCKOM
Coro3e, TakWe Kak, no3umerpudeckuii mpubop [II-5 B, BolickoBoil mpuOOp XUMHUYECKOU
pasBenku BIIXP, unauBuayaneublid go3umerp WMJ/[-1, KoTOopble MO TaKTUKE TEXHUYECKUM
XapaKTePUCTUKAM [0 TOUCKY U OOHAPYKEHUIO PaJMOAKTUBHBIX U OTPABISIOIIMX BEIECTB HE
COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAaHMSM, JaHHBIC MPUOOPHI JABHO YCTapeld U HE MOTYT
JlaBaTh JOCTOBEPHBIC CBEICHbS 10 HAJIUYMIO B BO3JlyXe M HAa MECTHOCTH PAIUOAKTUBHBIX U
OTPABIIAIONIMX BEIIECTB, TJI€ NPOM3OILIAa TEXHOTCHHAas aBapus, TeM Oojee HE MOTyT
KOHTPOJIMPOBATh OKPYKAIOILIYIO CPEy JUCTAHIIMOHHO Ha OOJBIIMX PACCTOSHUSIX, YTO SIBISETCS
He Oe3omnacubiM it BoeHHocnyxamux [IC KHb PK, B xoxe BeaeHust pa3BeAKd MECTHOCTU B
JIAHHBIX YCIOBHSIX OOCTaHOBKH.

Takum 00pa3oM, Ype3BbIYAKHBIE CHUTYaIllMd MPHUPOJAHOTO W TEXHOTCHHOIO XapakTepa
BBI3BIBAIOT OKCTPEMaIbHBIC CUTYyalldd, Hapylias KU3HEIEATEeIbHOCTh JIIOACH, padoTty
MPOMBIIIUICHHBIX OOBEKTOB, pa3pyllas CYIIECTBYIOIIYIO CHCTEMY OpraHU3allMk OXPaHbl
['ocynapcTBeHHOM TpaHUIBI B MOTPAHUYHOM IIPOCTPAHCTBE, MPU ITOM YCIICIIHOE PEIICHUE
3a/1a4 10 3alUTe U oXpaHe ['ocyaapCTBEHHOM rpaHUIIbl U JIMKBUAAIMN MOCIEACTBUM B TaHHBIX
YCIOBHSIX  OOCTaHOBKM Ha [OCymapCTBEHHOM TpaHHUIlE Mepel  TePPUTOPUATBHBIMU
noapaznenenusmu [IC KHb PK Bo3mMoxHO nuilib, py YCI0BUM 3HAHUS JOJKHOCTHBIMM JIMIIAMU
I[IC KHb PK TcopeTHyecKkuX TMOJOKCHHH, BIUSHUS OCHOBHBIX YCIIOBHM M (PaKTOpoB Ha
OopraHu3aluio oxpanbl ['ocygapcTBEHHOI rpaHULbl B YPE3BbIYANHBIX CUTYAIUSAX IPUPOIHOIO U
TEXHOTEHHOT'O XapaKTepa.
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OCKEPT'E IIAKBIPBLIIYFA JTEATHI'T )KACTAPJIBI OCKEPUA-IATPHOTTBIK
TOPBUEJIEYJE OCKEPH BOJIIMJEP MEH 'APHU3OHJIAP MEKEMEJIEPIHIH
OCKEPU-TIATPUOTTBIK SJEYETIH ICKE ACBIPYIbIH KEWBIP
EPEKHIEJIIKTEPI TYPAJIBI

Tyiiingeme. ABTOpiap ocKepre IMAKbIPbUIYFa JCHIHTI jKacTapra OCKEPHU-TIATPUOTTHIK
TopOue Oepyne rapHU30HIAPABIH OCKepH Oemimuepi MEH MEKeMEJEepiHIH OCKepU-TIaTPUOTTHIK
QJICYETIH 1CKE achIPY/IbIH EPEKIIETIKTePiH KapacThIpaibl.

Kypriziaren 3eprreyiep, cayaiaHamanap, YJTTBIK KOpPFaHBIC  YHHBEPCHTETIHIH
MarucCTpaHTTapbIMEH OTKI3UINEH OHrIMeNecysep, OCKepH TKIpUOE HETI3IHIE oCKepre
NIAKBIPBITYFA JICUIHTI JKacTapIbl OCKEPU-TIATPUOTTHIK TIpOMENeye TapHU30HIAPIBIH OCKepH
OesriMiepi MEH MEKEeMEJIepIHIH dJICyeTiH MaiiJalaHyAbIH HET13T1 OaFbITTAphI AllIbLIA b,

CoHBIMEH KaTap, aBTOpJIap TOPOUECHILICP IiH 9CKEPre MAaKbIPy JKachlHaA ACHIHTI YKacTap bl
OCKEpHU-TIATPUOTTHIK TOpPOMENIey MPOIECIHEe Ke3ACCeTiH KUBIHABIKTapbl, COHIAH-aK oCKepH
OeniMACPAIH 9CKEPH-TIATPHOTTHIK QJICYETiH iCKE achIPYABIH THIMIUITIH apTTHIPY IIapaliapbiH
aHBIKTabl. Makasiaga Ou1iM MEH JaFbuIap, 9CKEpH OeiMAepIiH 9CKePU-TIaTPHOTTHIK dJICYETiH
ICKE aChIPYIbIH TOJIBIKTBIFBI MEH TEPEHJIIrIHE KOJI JKETKi3y KOHIHJIEri Iic-Iiapajiap, oCKepu
O6JIIMHIH OCKEPH-TIATPUOTTHIK OJICYeTiH THIMAI ICKE achIPY/IbIH II€IarorHKabIK IIapTTaphl,
TOPOUEIIIHIH IIBIFAPMAIIBUIBIK ©31HIK )KYMBICHIH JKETIIIIPYy MIapTTAPh alllbUIATbL.

Tyiiin ce3aep: oCKepHU-IATPUOTTHIK SJIEYeT, 9CKEepre MIAKbIPbUIYFa NEHiHT1 >KacTap,
ockepu OetiMIiep MEH MEKeMellep, iCKe achlpy, mapTrap, Oitim.

AHHOTAIUsl. ABTOpaMH pPacCMaTPHUBAIOTCS OCOOCHHOCTH peall3allid  BOCHHO-
NaTPUOTHYECKOTO TOTEHIIMajda BOMHCKHX YacTed W YUYpEXKIACHHH TapHU30HOB B BOEHHO-
MNaTpUOTUYCCKOM BOCIIMTAHUN HOHpHSI)IBHOﬁ MOJIOACKHU.

Ha ocHOBe mpoBenEeHHOrO UCCIENOBAaHMS, OINPOCOB, TMPOBEIEHHBIX Oecenq C
maructpantaMu HanmonanbHOro yHuBepcuTeTa 0OOpOHBI, BOMCKOBOI'O OIbITa PacCKpPBIBAIOTCS
OCHOBHBIC HAmNpaBJICHHs] MCIOJb30BAHUS TOTEHI[MANa BOWHCKUX YacTed U YUpeKIeHUI
TapHHU30HOB B BOCHHO-TIATPUOTHYCCKOM BOCIIMTAHUH I[OHpI/ISI)IBHOI\ﬁ MOJIOACKHU.

BwMmecre ¢ Tem, aBTOpaMu BBISIBICHBI 3aTPYTHEHUS, KOTOPHIE UCTIBITHIBAIOT BOCIIUTATENN B
nmponecce BOCHHO-IMTAaTPUOTUUCCKOTO BOCIIMTAHUSA I[OHpH?;BIBHOﬁ MOJIOJCKH, a TAaKXKE MCEPHBI 110
MOBBIIICHUIO 3()PEKTUBHOCTH peanu3aliil BOSHHO-MATPUOTHYECKOTO TOTEHIMANIa BOMHCKHX
gacTeil. B craThe PACKPBIBAIOTCA 3HAHUA WU YMCHUA, MCPOIIPUATHA IO AOCTHIKCHUIO LEJIICBBIX
YCTaHOBOK, MOJIHOTE M TIyOWHE pealu3alid BOCHHO-MATPUOTUYECKOTO MOTEHIIMana BOMHCKHUX
yacTel, Ienarorudyeckue ycioBus dS(QQEKTUBHON pealu3allMd BOEHHO-NIATPUOTHYECKOIO
MOTEHIIMada BOMHCKOM YacTW, YCJIOBHS COBEPIICHCTBOBAHHUS TBOPYECKOM CaMOCTOSITENBHOM
paboThl BOCTTUTATENS.

KiroueBble cji0Ba: BOCHHO-TIATPUOTUYECKUN TMOTEHIMAN, JOTPU3BIBHAS MOJOIEKD,
BOMHCKHE YaCTH M YUPEKICHUS, PeaTU3allis, YCIOBHS, 3HAHUE.

Annotation. The authors consider the features of the implementation of the military-

patriotic potential of military units and garrison institutions in the military-patriotic education of
pre-conscription youth.
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Based on the conducted research, surveys, interviews with undergraduates of the National
Defense University, military experience, the main directions of using the potential of military
units and garrison institutions in the military-patriotic education of pre-conscription youth are
revealed.

At the same time, the authors identified difficulties experienced by educators in the
process of military-patriotic education of pre-conscription youth, as well as measures to improve
the effectiveness of the implementation of the military-patriotic potential of military units. The
article reveals knowledge and skills, measures to achieve targets, completeness and depth of
realization of the military-patriotic potential of military units, pedagogical conditions for the
effective realization of the military-patriotic potential of a military unit, conditions for improving
the creative independent work of an educator.

Keywords: military-patriotic potential, pre-conscription youth, military units and
institutions, implementation, conditions, knowledge.

Conrpl yakbiTTa Kazakcran PecnyOmukaceiabiH Kapynbel kymTepinae Oip KarbIHaH,
OCKEpU-TIATPUOTTHIK TOpOUE KOHIHIETT KbI3SMETKE YHEMi ©cCill OTBIPAThIH TajanTapMeH, aj
eKIHIIl JKaFbIHAH OJIApJbIH TapHU30HIAPJAFbl OCKepU OOMMICPHiH OCKEePU-TIATPUOTTHIK
MYMKIHIIKTEpIH TONBIK JKOHE THIMII TNainanaHOaybIMEH CHUIMATTANATBIH  JKaFIalIbIH
KAJIBIIITACYBIH JKYPTi3UITeH 3epTTey KOPCETIN OTHIP.

An ¥1TTBIK KOPFaHBIC YHUBEPCUTETIHIH MaruCTpaHTTaphIMEH OTKIZUITeH cayalHamanap
MEH OHTIMeJIeCysiep HOTHXKeJepl OJNIaplIblH 9CKEepre MAaKbIPbUIYFa JEHIHT1 jKacTapAbl SCKEpH-
NaTPUOTTHIK TopOueneyre OenceHe KaThICYhI:

- ockepu OeNiMIepIiH KYHICTIKTI KBI3METiHIH Ma3MYHBIHA CHTI3UITeH MaTPHOTTHIK

aneyerTi icke aceipyaa (52%);

- TapHU3O0HJAPAAFbl OKY OPBIHAAPBIHIA OCKEPU-TIATPUOTTHIK iC-TIapaiapabl JKYprizyzae
(17%);

- KbI3MET KOHE OKY YaKbITBIHAH THIC OCKEpre IMaKbIPhUIYFa JICUIHTI KacTap ajIbIH/Ia
JopicTepMeH KoHe cyxbarTapmeH ce3 ceuneyae (12%);

- OCKepre IMaKbIPbUTYFa JCHIHTI JKACTapIblH OJICYMETTIK IKOHE ICHXOJIOTHSIIBIK
epEeKIIeTIKTePiH 3epaeseyie KIHE OJIapAbl dCKEPHU-NIATPHUOTTHIK TOpOUe ic-IapanapbliH KYprizy
ke3inae naigananyaa (10%);

- OCKEepH KBI3METIINIEPAIH OTOAachl MyIIenepiMeH MaTPUOTTHIK OaFbITTaFbl IKEKe
KYMBICTBI YWBIMIACTBIpyaa (5%);

- OCKepH KbI3METIILIEP/IiH KeKe YATiciHae Kopinyi Tuic (4%).

Feumeimu oneOuertepail Tannmay, MpakTUKAIBIK TOKIPUOE KOPCETKEHJEH, TEpeH OuTiM,
JKOFapbl KOCIOWIIIK JKOHE TalCBIPBUIFAH 1IC YIIIH >KayanKepuIuliK, KYHAETIKTI iC-opeKeT
MPOLIECIHAE 9CKEpU-NIATPUOTTHIK MaKcaTTap MEH MIHJETTEepAl ICKe achlpy KaOiuleTi - ackepre
[IAKBIPBITYFA JIEUIHT1 JKacTapAbl OCKEpU-TIATPUOTTHIK TOPOMENEeYydiH >KOFaphl THIMIUTITIH
KaMTamachI3 eTeTin 0actel mapt [1,2,3].

ConbIMeH KaTap, 9CKepH OeIiMAepAiH oCKePU-MATPHOTTHIK TOpOUeneyre KaTblCy CUIaThI
MEH JIOPEKECIH TalJay OHBIH TOPOHUENIK dJeyeTi KYHAENIKTI KbI3METIH/IE dKOHE KBI3METTEH ThIC
YaKbITTa OJIi JIe TUIM/JII KY3€Te achIPbUIMANTHIHABIFBIH KOPCETEI].

CayayiHamara KaThICKaH TOpOMEIIIep/IiH jKapThIChiHaH ko0i (47%) e31epi ©TKi3eTiH ic-
HrapanxapAblH dCKepU-TIaTPUOTTHIK KYHIBUIBIFBIH OpTAaIlla )KoHE TeK dpOip TOPTIHIII KOFaphl JIem
anbIKTai bl (5%). ConbiMeH KaTtap 40% xayam Oepy KublH Ooiiel, ain 8% OHBI TOMEH el
Oarayaipl.

Ocepuraiima, e3apa OailylaHBICTBI €Ki yaepic aWkeiH Oailkamanel. OmapasiH - Oipi
TopOuenIiiepaiH ocKepu O6eNiMHIH KYHAENIKTI KbI3METiHIH Ma3MYHBIHAA »KacallFaH OCKepH-
NaTPUOTTHIK 9JieyeTiH OapbIHINA TOJIBIK 1CKE achlpyFa YMTBUIBICHIH CHUNATTai/bl, Tarel Oipeyl
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PECTIOHACHTTEPIIH TopOHe Oepy KBI3METIHIH OCKEPU-TIATPHUOTTHIK OaFBITHIHBIH CaIBICTHIPMAIIbI
TYPZ€ TOMEH HOTH)KEJIepiHEe Hapa3bUIBIFBIH KOPCETE .

XKyprizinren 3eprrey OapbIChIHAA 9CKEPre MIAKbIPBUIYFa JCHIHTI )KacTapra MaTPHOTTHIK
TopOue Oepy mporecinie TopOuemiepAiH HeTi3ri KUbIHABIKTApbIH aHbIKTay MYMKIiH 6ossl (1
KECTCHI KapaHbI3).

1 kecrte — Ockepre AKbIPbUIYFA JeliHri ’kacTapra NaTpHOTTBHIK TIpOMe Oepy mnpoueciHae
TIpOUeNiJIepAiH Heri3ri KHbIHABIKTAPbI

Ne ATaybl Heri3ri ma3myHbl

1 | Ockepee WaKbipvliya Oeilinzi | - 9CKepre MaKbIPbLUIyFa JEHIHTI YKacTap bl
Hcacmapza nampuommulK, mapoue Oepy | JCKEpU-NaTPUOTTHIK Topoueneyre
npouecinoe mapouewinepdin,  Hnezizei | OIppIHFall TYXKBIpBIMIaMa MEH OipbIHFai
KUBIHOBIKMAPbl Tocinain 6oamaysl (27%);

- OCKEpHU-TIaTPUOTTHIK TOpOUEHIH

HOPMATHUBTIK  KOWBUIFAH  MAaKCaTTapblH
oCKepre MaKbIPbUTYFa JEUIHT1 )KacTapIblH
HAKThI MYIJeNepi MEH YMThUIBICTAPBIMEH
Kelicy Kakerrimiri (24%);

- OCKEPH-MIATPUOTTHIK TOPOUECHIH JKal-KYHi
MEH IPAKTHKACKI, OCBI Macesie OOMbIHIIIA
03BIK TEIarOTMKAIIBIK TOKIPUOE Typaibl
OOBEKTUBTI XKOHE TYPAKTHI aKIaPATTHIH
6ommaysl (20%);

- ockepre HIAKBIPBLTYFa JeiiHT
KactapplH OOWBIHIA 9CKEPU-TIATPUOTTHIK

KacHeTTepi KaJIBITaCThIPyFa
OarpITTAIFAaH  TOpOMENIIEPiH  TopOHe
KBI3METIHE KEKe TN BIHBIF BIHBIH

xertkinmikceizairi (17%);

- 9CKepH 0eNMIepIiH dCKePU-MaTPUOTTHIK

MYMKIHAIKTepAl i3leyMeH OaiaHbICThI

KubIHIBIKTAp (12%) sxoHE T.0.
TopOueminepain alTKaH MIKIpJAEpiH Tanaay OemiMAEepAIH 9CKepU-MaTPUOTTHIK dNeyeTiH

iCKe achIpy YIIiH OipKaTap Imapagap KOJAaHy KaKETTIrH KOpCeTim oTIp (4-CypeTTi KapaHbI3).

O

|

o6
m5
o4
o3
m2

KepcertkiwT ———
ep _—,——————————m o1

0 10 20 30 40

1) KP KK mopbue osicymbicol dcyiiecinde ackepee wakblpbliyea OelliHel Hcacmapobl
ACKEPU-NAMPUOMMBIK MIPOUENEY MYHCOIPLIMOAMACHIH MeMiekemmik Oeneetioe azipiaey (38%);
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2) ackepee WIAKBIPLLIY2A O€UIHSl XHCACmapaa CKepu-nampuommselx, mapbue Oepyee
mapouewinepoiy meopusiivlk, 20iCmMeMeNiK JHCaHe acipece NPaKmuKaiblk OasapbleblH Kyuleumy
(27%);

3) mapbuewinepoin wvizapmaublivik mapoue Koizmemin vinmananovipy (12%);

4) acxepu 6Oenimoepoe moapbOuewinepOiy Oe, Hacmapovly 0a ICKepu-nampuommol
Kblzmemi yuin oymatiiol scazoatinap sxcacay (9%);

5) mopbuewinepee ackepu-nampuommols mopoue OOUbIHA O3bK MINCIPUOCHI
3epoeneyee Keniner Ko scemkizyoi kammamacwiz emy (8%);

6) orcacmapovl  ackepu-nampuommoely mapoueney 6apvlcbl MeH  Hamudiceaepine
bakwvLiayowsl sncyzeze acvipy (6%) sicone m.o.

4 cyper — Ockepu OeJdiMAepAiH JCKePH-NATPHOTTHIK JjeyeTiH THIMAL icke achIpyAbl apTTBIPY
mapaJjapsl (IeHreii 9p cypak YUIiH cypajifaHIapIbIH CAHBIHAH AaHBIKTAIBI %0)

Kyprizinren 3eprrey ockepu Oenimiepi Ma3MyHBIHBIH TOPOHMENIK OJIEYeTiH iCKe
aceIpyarbl 6acThl TyJIFa 06s1iM KOMaHIUp1 OOJIBIN TaObUIATHIHBIH KOPCETII OTHIP.

OcCBIHBIH caiiapblHaH, JKOFapbiaa OasHIAIFaHIABl €CKEPE OTHIPHIN, dCKEPH-TIATPUOTTHIK
QIIeyeTTi iCKe achIpy YIIH 9cKepu OerimMaepAiH Topouenrici:

- 0apIIBIK OKY JKBUTBIHA apHAJIFaH )KAaYBIHTEPIIIK OarapiaMaHbiH Ma3MYHBIH;

- OCKEepHU-TIATPUOTTHIK OaFbITTHI €CKEpE OTBIPBIN, OKY KbLIbIHA oHE Oip aiffa xkeke
YKYMBIC JKOCTIAPBIH JKacay TopTiOiH;

- IATPUOTTHIK MaTepuaiiapabl Maianana OThIPHII, MEPCHEKTUBAIBIK Kocrap OONbIHIIA
ic-Tmapasap eTKi3y YIIiH OKYy-9JICTeMEeIiK KyKaTTap MEH MaTepralliap/Ibl d3ipiey oAiCTEeMECiH;

- MAaTPUOTTHIK OAaFbITTaFbl TYPJdl ic-lIapajapapl JalbIHIAY JKOHE OTKI3y Ke3iHze
TOXKIpHOeT TopOuenIiiep KOJIIaHATHIH IeIarOrMKAIBIK IeOepITiK Tociaepin Oyl THic.

ConbIMeH Katap, FBUIBIMU 9JIcOUeTTEp 1l TalIay, IPAKTUKAJIBIK TIXKIprOe, cayaiHaMaap,
cyxOarrap TopOWeIi OChl MJceneNepli HaKThl OUTYMEH KaTap OCKepH OeNiMICpIiH OCKepH-
NaTPUOTTHIK SJI€YETIH THIM/II iICKE achlpy MaKCaThIHAa MbIHAJIAP/IbI:

- OTKI3UICTIH ic-TIapayiapAblH OCKEPH-TIATPHOTTHIK OarbITBIH €CKEepe OTHIPHIN, TopOHe
YKYMBICBIHBIH HET13T1 )KYMBIC KYKaTTapbIH d31pJaeil OimyiH;

- IUIAKTHKAIBIK KYpaliap PeTiH/Ie KOMITBIOTEPIIIK JKOHE aKIMapaTThIK TEXHOJIOTHSIIAPIbI
KOoca ajfaHfa, AOCTYPJi OMICTEp/i /1€, UHHOBAIUSUIBIK TEIaroruKaliblK TEXHOJOTHSIApAbl Ja
naiijanaHa OTBIPBIN, ic-IIapajiapAbl OTKI3y YIIIH OCKEepU-MATPUOTTHIK KY)KaTrTap MeH
MaTepuaniapabl naianana OiryiH;

- OCKEpH-TIATPHOTTHIK OAFBITBIH ©CKEepPEe OTHIPHIN, OKBITYABl KAPKBIHIATY OIICTEPiH,
TOCUIIepl MEH KYpallJapbIH Maiilaiana OThIPHIM, TOPOUENIK ic-TIapanap eTKi3e OuTyiH;

- QCKepre IIAKbIpbUIyFa JEHIHI1 jKacTapra OCKEpU-TIATPUOTTHIK TopOue Oepy HOTHXKeNepiH
OakplIay >koHE OOBEKTHBTI Oaralnay, ©31HJIK TopOHe KbI3METIHE ©31H-031 Tajjay KoHE ©31H-031
Oararaybl xKyprize Oinyin kepcerri [4,5,6].

Kyngenikti KpI3MeT OapbIChIHAA TOpOME IKYMBICHIHBIH  TEOPUSIIBIK-9/IICHAMANBIK
HET13/IepiH 3epTTey 9CKepre MaKbIpbLIyFa AEHIHT1 )KacTap/Ibl 9CKEPU-NATPUOTTHIK TOpOHeNney iH
MaKCaTThl OaFbIThIHA KOJI JKETKI3Y:

- ocKkepu OeNiMIEep/iH SCKEPHU-TIATPUOTTHIK ANIEYETIH 1ICKE achlpy YIIIH KaKETTI 9CKEpH-
NaTPUOTTHIK OUTIMII, AaFAbpLIap/bl, CNTITIK MEeH KacHeTTepJi KaJbINTACTBIPY >KOHE aMBITY
OoifbIHIIIA TOPOUETIIIEP IIH 631H/TIK )KYMBICHIMEH;

- KociOu OaFpITTaNFaH Ky)KaTTapIblH TajamnTapbl MEH Ma3MYHBIH T€PEH MEHIepy >KOHE
OJIapJIbIH HAKTHI )KOCTIApJIaHFaH ic-TIapajia SCKePU-MIATPUOTTHIK OAFBITTHUIBIFBIH €CKEPYMEH;

- OCKepU-TIAaTPHOTTHIK TOPOMEHIH oMiCTepiH, (popMamapsl MEH TYPJIEpIH MEHrepy >KoHe
onbl KP KK yiibiMaacTeIpyibIH 03bIK TOXKIPUOECIH UTEPYMEH;
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- OCKEepHU-TIaTPHOTTHIK TOopOWe OOWBIHIIA MIXKUIICTEpAe, ©OCKepH KEHecTepie
TaNKpUIAyJTap OTKI3yMEH JKOHE OpTYpii ic-mmapayiap OapbICBIHAA OCKEPU-TIATPUOTTHIK
MaTepHuaiiapApl ak1aTaHyMeH KaMTaMachl3 €TUICTIHIH KOpCeTe/Il.

OpOip ic-mapaHblH OCKEpre INaKbIpbUIyFa JACHIHIT JKacTapJbl OCKEPH-TATPHOTTHIK
TopOMeNey MpoleciHe, oJIapAbIH OoWbIHIA Oenriii Oip KociOM KacHeTTep/l KaJbINTacThIpyFa
ocep eTyiH e31HAIK 9icTepl MeH Kypaligapbl 00Iybl MyMKIH €KeHi OeINTiIi.

Cayannamanap MeH oHriMesecy OapbIChIHIIA OCKEpPH OeNMIEpIiH SCKEPHU-TIATPUOTTHIK
QJICYeTIH 1CKEe aChIPY/AbIH TOJIBIKTHIFBI MEH TEPEHJIIT1:

- HETI31HEeH 9CKEPHU-TIATPUOTTHIK CHITATTa OO0ATHIH Ma3MYH/IbI CAHAIIBI TYPJIC TaHIayMEH;

- FBUIBIMHBIH HETI3T1 UAesIIapbl MEH epeKelIepiH, OHbIH 9CKEPU-TIaTPUOTTHIK TopOUeMeH
OailyIaHBICHIH JIOTUKAJIBIK TYPFBIIAH JOUEKTI, )KYHEeTi, TepeH JKoHE JQJIEII alllyMeH;

- OapiblK MaTepuablH HAaKThl MaKCATTBUIBIFbI, OHBIH Kbl MaKcaTbl MEH JCKEepH-
NaTPUOTTHIK TOPOMEHIH HAKTHI TOPOUEITIK MIHACTTEPIHE OAFBIHBIIITHIIBIFBIMEH;

- OCKepre IakKbIpbLIFAHFAa JEHIHTI >KacTapJblH Kaszipri Hemece OoJjialak ic-opeKeTiHe
TiKeJIeH KaThICTHI callaflaFbl KOPHEKUTIKTep, (akTiep/i naiganany, Topoue mpoueciHin Kocion
OarbITTHUIBIFBIMEH;

- TYIFaHBI KAJBIITACTRIPYJA SCKEPU-TIATPUOTTHIK OLTIMII MEHIePYIiH ICHXOJIOTHSIIBIK-
MeAaroruKalbIK 3aHABUIBIKTAPBIH €CKEPYMEH JKOHE T.0. KAMTaMachl3 €TIIeTiHI aHBIKTAJIbL.

OCKEpH-TIATPUOTTHIK OUTIMII MEHIepy >KacTapJblH MEMJICKETTE JKOHE dJeMJIe OOJIbII
JKaTKaH OKWUFalapIblH MOHI MEH TaOWFaThIH AYPBIC TYCIHYre MYMKIHIIK Oepei, ojlapra JeTreH
JANBIKTHI KO3KAPACThI KAJIBINTACThIpaabl. COHMIBIKTaH 9CKEpre MaKbIphUIFaHFa JISHIHT1 jKacTap/a
TEPEH XKOHE TYPAKThI 9CKEPHU-TIATPUOTTHIK KO3KapacTap kyieci 00J1ybl KaXKeT.

CayanHamanap MEH OHIIMEJICCYJSPAIH HOTHIKEIEPl KOPCETKEHACH, MeKeMesepIiH
OCKEpH-TIAaTPUOTTHIK QJIEYETIH 1CKE aChIPY/IbIH MeIaroruKaiblK TOKIPHOECi eH dKOFaphl HOTHKETe
KOJI )KETKi3ei:

- ic-mmapanap OapbIChIH/Ia IIBIFAPMAIIBUIBIK HICHIIMACP MEH O0acTaMalllbUIbIK SPEKETTePIl
Tajan eTeTiH Kypaeli, FHOpaTThI, JOCTYPIIl €MEC OpTaHbl Kypy Ke3iH/¢;

- MEMJIEKETTIK KoHE dCKepU pPaMi3Aepl, JOCTYpJiep MEH paciMIep/i aijanany Ke3iHie;

- JKaKChl MaTePUAIBIK-TEXHUKAJIBIK Ka0IbIKTay KEe31H/IC,

- KbI3BIFYIIBUIBIK, OoceKere KaOiIeTTUTiK aTMOC(epachiH KYHemi Kypy koHe T.0. Ke3iHe.

Ockepu OOIMHIH OCKEPU-TIATPUOTTHIK AJICYETIH KY3€re achlpy TaKIpHOeciH 3epieney
opOip TopOuentiHiy a1 KyHTe Aeiin Oenrini Oip ic-mapaHblH dCKePU-MIATPUOTTHIK MaKCATTaphIH
alKBIH/IAI, TYPBIC TYXKBIPBIMIAY, OJIAPJBIH iC XKY3IHAE JKYy3ere achIPbLIYbIH KaMTaMachl3 €Te
anMalThIHBIH KepceTTi. COHABIKTaH TopOMemliiepre, ocipece ac TopOuemiaepre ic-mapa
OapbIChIH/IA JKacTapra OCKEPHU-MATPUOTTHIK dCEp €TYAIH MaHBI3ABUIBIFBI MEH MYMKIHJITIH
Ce3iHyTe, 9CKEepPU-MATPUOTTHIK MaKCaTThl alKbIHIAY OMICTEMECIH KOHE OFaH JKETY >KOJIIapbIH
MEHIepyre KOMEKTECY KaXkKeT.

Ockepu O6JIMHIH OCKEepPH-MATPUOTTHIK OJEYETiH JKYy3ere acelpyra TopOueriiepai
BIHTAJIAH/IBIPY JKOHE OJapJbIH OCKEpre MIAKBIPBUIYFa JIEHIHT1 JKacTapIbl OCKEPH-TATPUOTTHIK
TopOueneyre qallbIHIBIFBI HISIIYII dCep eTel.

JlabIHABIK KeJlecl KOMIOHEHTTEPAEH TYpaJibl:

- ICUXOJIOTUSUIBIK, A bIHIBIK;

- OCKEepU-TIATPUOTTHIK TOpOUere AalbIHABIK (TEOPHSUIBIK, TPAKTUKAIIBIK);

- JKJIIBI MOJICHUET;

- TopOMWeNIiHIH KOCIOM KacHeTTepiH (IeJaroruKaliblK OWjiay, MeJarordKalblK Oakpliay,
MEeAaroTUKANBIK KHUSJI, TIeIarorUKaiblK TakT, T.0.) JKOHE TEAAarorMKalblK KaOiaeTTepiH
JTAMBITYTBIH KQXXETT1 ACHTCHi.

Ockepu O6IMHIH 9CKepU-TIATPUOTTHIK OJIEYETIH XKYy3ere acelpy YLIiH oduuepiaep
JAWBIHABIFBIHBIH €H CUTIATTHI OesTiyiepl 00BN TaObLTA b

a) MaTpPUOTTHIK Oarmap;
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0) KOoCciOM KY3BIPETTUTK (9CKEpU-TIATPUOTTHIK TOpPOME Ma3MyHBIH, OJICTEMENiK
a0 IBIKTATYBIH MEHTEPY );

0) nmeAaroruKablK MIbIFAPMAIIbLUIBIK.

[TaTpuoTTHIK Garap Keseci KypamIacTapAblH JaMy I9PEKECIMEH CHITaTTalIabl:

- yoxaep (0eifiM, KbI3BIFYIIBUIBIK, KOCII JKOHE T.0.);

- QCKepre HIaKbIPbUIYFa JEHIHT KacTapAbl ACKEPH-TIATPUOTTHIK TOpOHMENEydiH TYIKi
MaKcaTTapbIH Oy,

- MaTPUOTTHIK CEHIMJIEP.

KociOu Ky3bIpeTTiUTIK AeHreill MbIHATTApMEH aHBIKTAJIa/IbI:

- QJiCTeMeNK KapyjaHy JeHTeil (oCKepH-MaTPpUOTTHIK TOPOWEHIH JaFIbuIapbl MEH
eNTUTrHIH TYPaKThUIBIFBI);

- KUBIHJBIKTAp bl OOJKAY JKOHE OJIap/IbIH aj/IbIH aly;

- TopOue dhopmaliapsl MEH 9JIICTEpIH TaHIal OLIy;

- OCKEepU-TIATPUOTTHIK IC-IIapaliapAbl OTKI3y Ke3iHJe TEXHUKAIBIK >KOHE KOPHEKI
Kypaligap/sl naiiaanana 0iny;

- OCKEepU-TIATPUOTTHIK TOPOMEHIH 3aMaHayH 9/IiCTepiH MEHTepY;

- OCKEepHU-TIATPUOTTHIK TOPOUE Ma3MYHBIH MEHIEPY.

[TegarorukanbiK MIBIFAPMAIIBUIBIKTEIH JaMy JEHIr el MbIHAJIApMEH aHBIKTAaIbl:

- OCKEepHU-TIATPUOTTHIK TOPOUECHIH O3BIK TOKIpUOETre KaThIHACHI;

- ’)KaHa JKOHE O3BIK HOPCEHI 137Ieyre YMTBLIY;

- OCKEepU-TIATPHOTTHIK OAaFbITTarbl jKaHa TOpOME MIHAETTEpIH KOs OUTy JKOHE OJapjbl
HIeITy JKOJJApbIH 137eCTipy;

- OCKEepHU-TIATPUOTTHIK TOpOHUE Oepyie 3epTTey KYMBICTAPBIHBIH HOTHIKEIICPIH SHT13Y;

- MpOOJIEMAaJIBIK TYPFBIIAaH KETy MYMKIHJIIT1,

- IMeJJaT OTUKATBIK KHSUIBI JAMBITY.

OcKepre MIaKpIpbUIyFa IEHIHT1 KacTapbl 9CKEPHU-NIATPUOTTHIK TopOuesney Toxipubdecin
Tajgay Oysl HbICaHAApJbIH KOIIIUIri 9j1i jJe 0oJjica, dCKEPH-NAaTPUOTTBHIK TOpOHeAe OelceH i
TYpZie WrepiIMel »XoHe KoJgaHOai, O3bIK TOKIPUOCHI KepceTyre OarbITTaJFaHbIH KOPCETTI.
COHJIBIKTaH J1a 9CKEPHU-MIATPUOTTHIK TOpOUE canachIHIAFbl OUTIMII MEHTepYAiH HET13r1 91ici ol
KYHT€ JIiiiH TopOUelIiHIH ©31H/A1K )KYMBICHI OOJIBIT TaObLIa/IbI.

Ocpiran 0alaHbICTBl TOPOMEIIIHIH IIBIFAPMALIBIIBIK ©31HIIK KYMBICBIH KETUIIIPYIiH
HIapTTapsbl:

- QCKepre IIakKbIpbUIyFa JEHIHT1 JKacTap[pl OCKEpU-NIATPUOTTHIK TopOueneyaeri
JKETICTIKTEP MEH KeMIILTIKTEP/Il )KaH-KaKThI JKOHE KYHeli Tanaay;

- OCKepre HIAKbIpbLIyFa JAEWIHr1 OaplibIK j>KacTaplbl 9CKEpU-TIATPUOTTHIK TopOueneyre
KaTbICY;

- ©3JIIr1HEH OLTIM aiy oHe ©31H-031 TOpOUeey/Il FEUIBIMU HET13/IeNTeH KOocapay;

- OCKEepU-TIAaTPUOTTHIK TopOMe callachlHAarbl apHabl JKOHE ICHUXOJOTHSIIBIK-
MearOrUKaJbIK FHUTBIMHBIH COHFBI XKETICTIKTEpiHEH Xabapaap 6oy [7,8].

TopOueniHiH 631HIK KYMBICBIHBIH €H MaHbI3/bl IIAPThl ©3JEPiHIH dCKEPU-TATPUOTTHIK
1C-OpeKEeTIHJerl JKETICTIKTepl MEH KEeMIIUIIKTepiH >KaH-KaKThl OOBEKTHBTI Tajijay OOJIbII
TaObiIanpl. LBIHABIFBIHAA, TOpOWENIl OCKepU-AaTPUOTTHIK Mocenenepai Oimynmeri, kociou
KACHETTEPIH JaMBITYIaFbl OJKBUIBIKTAPIBIH MOHIH KOPreH/ e, O3/IITIHEH OUTIM ayFa JKOHE ©31H-
031 TopOueneyre YJIKeH YMTBUIBICTBI KOPCETE/I.

ConbiMeH Katap, OQUIEPIEePAIH OKYy-TOPOMENIK 1C-OpeKeTIH Oakpliay OJapIblH
KellipeynepiHiH YHEeMi OChIFaH YMTBUIMAWTHIHBIH, OCKEPHU-MIATPHOTTHIK KYMBICHIHBIH
HOTH)KEJIEPiH 031H-031 Oarasiaya Oepik J1aFIbUIapbIHbIH )KOKTHIFBIH KOPCETTI.

Ockepu OemMaepaiH dCKepU-aTPUOTTHIK dJICYETiH iCKe achIpy MPOIECIHIErT MaHBI3 b
JKOHE KypJeni MiHAeTTepliH Oipi oduuepnepaiH OUTIMIH MpaKTHKAIBIK TIKIpHOere, TypaKThl
JaFapLUIap MEH eNTUTIKKE aifHABIPY OOJIBIN TaObLIA B,
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Jlarputap MEH enTiTIKTI TaOBICTHI MEHTepyTe KOl JKaFAaiaa meaarorTepaiH 9IicTeMeIiK
XKaOJIBIKTATYBl BIKIAT €TeMl, OJ OCKePU-TIATPUOTTHIK TOPOMEHIH MAaKCATTapblH, MiHIETTEPiH
JKOHE O/IiCTEepiH TYCIHYIe, OHBI ’KY3€re achIpyAblH HAKThI KarJaillapblH €CKepyre Heri3JenreH
CaHallbl, MIBIFAPMAIIBUIBIK TPOIECC. ©O31 KbI3MET €TEeTiH TOPOUCUIiHIH 9ICTEMENIK JaFblIaphl
MEH eNTUIIH KaJbINTAaCTBIPy MEH JaMBITYIbIH OCKEPU-TIATPUOTTHIK TOPOMEHIH THIMIUIITIH
apTTHIpyFa BIKIAJ €TETIH OipKaTap OH TYCTaphl Oap.

Odunepnin omicTeMeNiK KapylaHyblH KaJbIITACTBIPYIBIH IE€IaroTUKajbIK IIapTTapbl
OHBIH MAaTPUOTTHIK TopOUe Oepy callachbIHIarbl apHaWbl XKoHE MCUXOJOTHSUIBIK-TIEIaroruKaibiK
FBUIBIMHBIH COHFBI JKETICTIKTEpI MEH jJaMy OoJialnarblH JKaKChl Oimyi OOJBINT TaOBUIAIBL
AKnapaTTaHAbIpy >KOCHapibl KOHE MakcaTThl Ooyybl Kepek. OduuepaiH Xeke 9IicTep MeH
TOCUIIEepAl FaHa eMec, COJl HeMece 0acKa O3BIK OMICTEMEHIH HJICSCBHIH, Kbl KO3KapachiH
MEHrepyiHe  YMTbUTy  MaHbI3Abl. O3BIK  TOXIpUOE  KOPCETKEHIEH, TopOuenIiiepain
aKIapaTTaHIbIPBLUTYBI OJIAPJBIH apHAWbI oeOUETTepAl 63 OCTIHIIE OKYBIH YIUBIMIACTHIPY KOHE
KaHa OCKEpHU-TIATPUOTTHIK oJeduerrepre >Kyieni MIony Xacay, MeJaroruKalbIK-MaTPUOTTHIK
KepMeliepre, FRUTBIMA MEKeMellep MEH KiTalmxaHajlapra 0apy jkoHe T.0. apKbUTBI apTabl.

Ockepu 06IiMHIH SCKEpU-TIATPUOTTHIK JJICYETiH iCKe achlpy OolibIHINA oduliepiepain
JaFIbUIAPEI MCH CTITLTITIH KATBIITACTHIPY KOHE TaMBITY €Ki KOJIMEH JKY3ere acajbl:

a) ocKepre IaKbIpbUIyFa JEUIHT1 )KacTapAbl OCKEPU-MATPUOTTHIK TopOueneyre OernceHai
eHTi3Y;

0) KeiOip MEeKTeYIEPMEH 9CKEPU-TIAaTPUOTTHIK TOpOUEre Kocy.

JKypriziaren cayajlHamaliap MEH OHTIMEIIECYJIEp, 9CKepU TaKipuOe KopCeTKeHeH, Oy
eKki omic Te ockepu Oemmiaepae KoJAaHbUIaAbl. MyHBIH 00opi OQHIEPAIH 9MICTEMEIIK
NAWBIHABIFBIHBIH  JICHTeiiHe, Oenrimi Oip ockepu OemiMae OCKEepPH-MATPUOTTHIK TIpOMeEHi
JKYPri3y/liH HAKThI MIAPTTapblHA OANTAHBICTHL.

OcpIMeH Katap 9cKepu 0OJIMHIH dCKEePHU-TIATPUOTTHIK JIEYETIH THIMII )KY3€re achIpyablH
MeAaroruKabIK MapTTapbl alKbIHAAMAbL. OnapIblH €H MaHbI3AbLIAPHIL:

- OCKEepU-TIATPUOTTHIK TOPOMEHI YHBIMIACTBIpYAA O(HIEPIIK KYPaMHBIH TCOPHSIIBIK
JKOHE TIPaKTHUKANIBIK 1C-OpEKETiHIH OIpJIiriH KaMTaMachl3 €Ty,

- OCKEepU-NIaTPUOTTHIK BIKHAJIAp MEH ©3apa 1C-KUMBUIAAPAbl YUIECTIPYAl KETULIIPY;

- OCKepre WIaKbIphUIyFa JEHiHT1 KacTapAbl OCKEPU-TIATPUOTTHIK TOPOUENEYAiH O3bIK
ToxipubeciMeH oduiepnepal MakcaTThl KoHE JKYHenl Typae KapyJlaHIblpy >KOHE OHBI
HIBIFAPMAIIBUTBIKIICH KOJJIaHy MYMKIH/IIT1;

- o(uIepIiH SCKEPU-TIATPUOTTHIK NASAPIBIFEI MEH JIICTEMENTIK JKa0IbIKTaTyhl JICHTeHiHe
TaJaNThUILIKTHI apTTHIPY;

Ockepu 06JIIMHIH 9CKEPU-MIATPUOTTHIK JIEYETIH JKY3€re achlpy/IblH TaObICTHUIBIFBI YHEMI
oduIepiH keke OenceHinirine 6aiIaHbICThI.

Kenreren oduuepnep ockepu OemMAEPIIH OCKEPU-TIATPUOTTHIK OJICYETIH Ky3ere
achIpyJIarbl )kKeKe OeJICeHIUTIKTI KeJeCiIeH Kopi:

- OCKepre INAKbIpbUIyFa JEWIHI1 JKacTaplbl OCKEpU-TIATPUOTTHIK TIpOHeneyiH
YKOCTIapJIaHFaH HOTHUKECIH HAKThl HOTHXKEIEPMEH CaIIBICTHIPY;

- OCBI COMKEeCCI3AIKTI TYABIPFaH ce0enTepal 131ey/e;

- KYPTi3iTim KaTKaH ic-lIapanap OapbICBIHIA OCHI JKaFIalJIbIH KaWTalaHYBIHIAFbl OH
e3repicTepe;

- O31HIH COTCI3JIIKTEpiH Tanaay, ©TKEHJErl yKcac j>KaFdailapMeH CalbICTHIpy HeMece
onebueTTepe cunarTay,

- OCKepre WIAKbIPBUIyFa JEHiHT1 KacTapAbl OCKEPHU-TIATPHOTTHIK TOPOUENEYHiH O3bIK
JKOJIBIH 13/IECTIPY JKOHE T.0.

OcKepu OenmiMIepIiH dCKepU-TIATPUOTTHIK dJIEYETIH JKY3€ere achIpyAbIH Oip MIapThl — OYII
JKYMBICTBl FBUIBIMM HETI3/IENIT€H KEHIeH]l JKocmapiay. Ockepu OeslIMHIH epeKIIeIiKTepiH,
Oarmapiamanapbl MEH TaKBIPBINITHIK >KOCTApPIAphIH €CKEePEe OTBIPBII KacallFaH ic-IapanapibiH
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HaKTHl )KOHE OWJIACTHIPBIIFAH JKOCIAPBl OHBIH OCKEPH-TIATPUOTTHIK OJICYETIH JKy3ere achipyFa
MYMKIHJIIK Oepei.

CoHbIMeH, ockepu O6eNIMHIH OCKEpU-TIATPUOTTHIK OJIEYETIH JKy3ere achlpy Kypaeni
JTUAICKTHKAIBIK JTaMBITT KeJie aTKaH IMpoiiecc, o1 opuiepaid Tikened TopOuemiK KhI3METiHJIe
JKY3€re achIpbLIaIbL.

Ockepu 06JIIMHIH dCKEPU-TIATPUOTTHIK AJICYETiH )KY3ere achIpYAbIH THIMALUIITT 06IiMHIH
oduIepITIK KypaMbIMEH J1e, 0aCHIBIIBIK KYPaMbIMEH JI€ XKYPTi3iIeTiH TOpOHEIiK ic-1apaiap MeH
©31H/1IK )KYMBICBIHBIH KYHEINIIT1H, CA0aKTACTHIFbIH JKOHE KEIICHIUIITIH Olaipe.

Ockepu O6ONIIMHIH OCKEPU-TIATPUOTTHIK JJIEYEeTIH OWIarblIail JKy3ere achlpy oCcKepre
HIAKBIPBUTYFa JEHIHT1 >KacTapAbl OKBITYMEH, ©Mipi MEH OOC YaKbITBIH YHBIMIACTHIPYMEH
akpIpaMac OIpJiKTe, ic-Imapanap KYpridy Ke3eHIHAC OJIApAbIH JYHHECTAHBIMIBIK OaraapiiapbiH,
JKaC KOHE KEKE EPeKIICIIKTEPIH eCKepe OTBIPHIIN, OYKUIT oHIIepIiK KoHE 0aCIIBUIBIK KYPaMHBIH
OCKEpH-TIATPUOTTHIK 1C-OPEKETIH HAKTHI JKOCMApiay JKOHE KaTaH YUBIMIACTBIPY apKbUIBI KOJ
JKETKI3UIE .
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SCIENTIFIC AND PEDAGOGICAL BASES OF PROFESSIONAL TRAINING OF
FUTURE SPECIALISTS IN THE CONDITIONS OF DUAL EDUCATION

Annotation. The article deals with the scientific and pedagogical bases of professional
training of future specialists in the conditions of dual education. The work is based on the idea
that the introduction of elements of the dual system of teaching students of pedagogical
specialties will contribute to the qualitative development of students’ General and professional
training in the specialty, as well as the acquisition of practical skills in t
he relevant field directly in the educational organization.

The project is of great importance for the educational organization and the region as a
whole.the users of the project results are students of pedagogical specialties and the College
staff, employers — heads of educational organizations, students and pupils of educational
organizations, and the parent community. The article is intended for managers, teachers, and
students of professional educational organizations. One of the key problems of training a new
type of specialist is the problem of forming appropriate professional competencies among
students of pedagogical colleges. This task is clearly stated in the program for the development
of Kazakhstan's education: "We need to train specialists who can work with the processes of
education and development, owning ways to design their own original methods and
technologies, able to reflect own pedagogical mental activity, able to work with participants of
educational process of any age and any socio-psychological status™.

The employer needs specialists who can practically solve the life and professional
problems they face. And this also depends on the competencies obtained within the walls of the
educational institution, i.e. new high-quality education based on knowledge, experience, and
values that are acquired in the process of learning. It was the search for new forms and methods
of organizing the educational process that allow for effective training of qualified specialists that
led to the transition to a dual system of College education. Dual training is understood as an
innovative form of professional training organization that involves coordinated interaction of
educational and industrial spheres in the training of personnel of a certain profile and skill level
in accordance with the needs of a particular enterprise, built on the unity of three methodological
bases: axiological (parity of humanistic and technical-technological values and goals);
ontological (competence approach); technological (organization of the process of development
of professional activity, social and professional relations) [1, p. 128].

Keywords: dual education, dual system, dual training model, modern education,
professional standard, professional training.

Tyitingeme. Makananga ayansasl OU1iM Oepy karmalbiHAa OOJaIaK MaMaHIapabl KOCiOn
JasipiayiblH  FHUIBIMHU-TICIArOTMKANIBIK  HEri3epl KapacThlpbliaabl. JKYMBICTBIH HETI3iHIE
MEeAaroruKagblK MaMaHbIKTapAbIH CTYACHTTEPIH OKBITYABIH IyalibJbl )KYHECIHIH 3J€MEHTTepiH
€HIri3y CTYAEHTTepAIH MaMaHJbIK OOMBIHIIA >KaJIbl >XOHE KOciOM JalbIHIBIFBIH —Caraibl
JaMbITyFa, COH/Iali-aK THICTI canaja Tikeyel OiniM Oepy YHBIMBbIHAA MPAKTUKAIBIK AaFAbLIapbl
Urepyre bIKIajl eTel JereH uies KaThIp.
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JKoba Oimim Oepy yYHBIMBI JKOHE JKaJbl alMaK YIIIH YJKEH MaHbBI3Fa He.)Ko0a
HOTIDKETIEPiHIH MaigalaHyIIbUIaphl MMeJaroruKaIbIK MaMaHABIKTAp CTYICHTTEPI MEH KOJUICIK
KbI3METKEpJIepl, XYMbIC Oepyuriiep — OiuaiM Oepy YHBIMAAPBIHBIH OacuibuIapbl, OLTIM Oepy
YUBIMIAPBIHBIH  CTYACHTTEpI MEH TopOHeNeHyIliepi, aTra-aHajap KOFaMIAcThIFbl OOJIBII
TabbpuIaapl. Makana kocibu OiTiM Oepy YHBIMAApBIHBIH OaclIbUIapbIHA, OKBITYIIBIIAPHIHA YKOHE
CTyACHTTepiHe apHairaH. JKaHa ynrigeri MamaH JnaspiayAblH HEri3ri mpoOieManapblHbIH Oipi
MEJAarOTUKAJIBIK KOJUIC/DKIACP CTYACHTTEPIHIH THICTI KOCIOM KY3BIPETTEPIH KaJIBIITACTHIPY
npobnemacel  Oonbim  TaObuianel. byn Minmer KaszakcranHeiH OimiMm  Oepyni  AambITy
OarjapramMacblHla HAKThl TYXKbIpbIMIanFaH:"0i3re OuriM Oepy JKoHe aaMy HpolecTepiMeH
JKYMBIC ICTE€H ajaThlH, O31HMIK ©3IHIIK OJICTEp MEH TEXHOJIOTHSIApIbl KoOayay TocuiuepiH
MEHI'€pPI'eH, ©31HiH MeJaroruKabIK Oiiay KbI3METIH KOPCETe alaThlH, K€3 KEJITreH KaCTaFbl )KOHE
Ke3 KEJITeH QJICYMETTIK-TICUXOJIOTHUSIIBIK MapTeOeaeri OiiM Oepy mpolieciHe KaThICYIIbIapMeH
JKYMBIC 1CTEH alaThlH MaMaHIap aaspiay Kaxer'.

JKympbic 6epyrire onap Tan 00JIaThIH ©MIPIIIK KoHE KociOU Macenenep i ic xKy3iH/e mere
alaThlH MaMaHAap KaxkeT. byn coHmali-ak OKy OpHBIHBIH KaOBIPFAChIHIA  allbIHFAH
KY3BIPETTLUIIKKE, SSFHU OKY IPOIECIHAE albIHATBIH OUTiMre, ToKipuOere skoHe KYHJIBUIBIKTapFa
HETI3/IeNTeH jKaHa camnainel Oimimre OaiiymaHbICTBl. BimikTi MamaHmapasl THIMIL Jasprayra
MYMKIHIK O€peTiH OKY MpOoLeciH YHBIMIACTBHIPYABIH >KaHAa HBICAHIApbl MEH SIICTEpiH i3/ey
KOJUICDK/IE JyallbJIbl OKBITY JKYHeciHe Kemryre okeni. JlyaJpl OKBITY JeI YII oiCHAMAIBIK
HETI3MIH: aKCHOJOTHSIIBIK (TYMAaHHCTIK JKOHE TEXHHKAIBIK Tele-TeHIIK-TeXHOIOTHSUTBIK
KYHJIBUTBIKTap MEH MakcaTTap) OipiiriHae KypbUIFaH, HAaKThl KOCIMOPBIHHBIH KaKETTUIIKTEpiHe
coiikec Oenrini Oip OeliHeri »oHe OUTIKTUIIK JeHreWiHerl Kaapiapasl gaspiayaa oimiM oepy
YKOHE OHIIPICTIK camajapAblH KEJTICUIreH e3apa iC-KMMBUIBIH OOJKAWTBIH KOCINTIK Jaspliay/ bl
YIBIMIACTBIPYABbIH MHHOBALMSJIBIK HBICAHBI TYCIHIJIEl; OHTOJOTHSIIBIK (KY3BIPETTLIIK TICLN);
TEXHOJIOTUSUIBIK (KOCiOM KBI3METTi, 9JICyMETTIK JKOHE KOciOM KaTbIHACTapJbl JaMBITY MPOIECiH
yiteiMaacteipy) [1, 128-6ert].

Tyiiin ce3maep: qyanbapl OLTIM, JyaabIbl KYHe, TyallbIbl OKBITY MO, 3aMaHayH OiliMm,
KociOM CTaHIapT, KOCIOU TalbIH/IBIK.

AnHoTanusi. B cTrathe  paccMaTpuBalOTCS =~ HAYYHO-TIEAATOTUYECKHE  OCHOBBI
po(heCCHOHATTLHOM TIOJITOTOBKU OYIYIUX CIEIHAIIMCTOB B YCIOBHSX ITyaJIbHOTO 00pa3oBaHUSI.
B ocHoBe paboThI IEKHUT UAES O TOM, YTO BHEAPEHUE HIEMEHTOB TyaTbHOW CUCTEMBI 00YUEeHHUS
CTYJICHTOB TIEIarOTUYECKUX CIICIUATHLHOCTEH OyIeT ClIOCOOCTBOBATh KAYECTBEHHOMY Pa3BUTHIO
of0meit u mpodeccHoHANbHONH MOJATOTOBKHA CTYJEHTOB MO CHEIUAIBHOCTH, a TakKkKe
MPHOOPETEHUIO TPAKTHYCCKUX HABBIKOB B COOTBETCTBYIOMICH 0O0JaCTH HEMOCPEICTBEHHO B
00pa3oBaTeNbHON OpraHu3allnu.

[Tpoekt wmmeer OoJbIIOe 3HAYCHHWE I OOpa30BaTEbHOW OpraHW3allid W pPErvMoHa B
nenoMm. [lomp3oBarensiMu  pe3yiabTaTOB MPOEKTa SBISIOTCA CTYIEHTHI IMEJAarOorHuecKux
CIEIUAIEHOCTEH U COTPYIHUKH KOJUIS/DKA, padOTOAATeI — PYKOBOJIUTEIH 00pa3oBaTEeIIbHBIX
OpraHu3aIyii, CTYIACHTHl U BOCIUTAHHUIIBI O0Pa30BATENBHBIX OPraHU3ALWN, POIUTEIHCKOE
cooOmectBo. Crarhsl TNpeaHA3HAYCHA IS PYKOBOJWTENCH, MperojaBaTelied W CTYICHTOB
npodecCHOHANBPHBIX 00pa3oBaTeNbHBIX OpraHm3anuil. OAHOW M3 KIIOYEBBIX MPOOIEM
MOJITOTOBKH CIEIHAIMCTa HOBOTO THIIA SBJISIETCS MpodieMa (POPMUPOBAHKS COOTBETCTBYIOIIMX
npoecCHOHANBHBIX KOMIETSHIINHA Y CTYIEHTOB MEJarorHuecKux KoJulemKkeid. JTa 3aada 4eTKo
chopmynupoBaHa B Tmporpamme pa3Butus oOpazoBanusi Kaszaxcrana: "Ham HeoOGxommmo
TOTOBUTH CIEIUANNCTOB, yMEKIUX paboTarh C mpoleccamMu oOpa3oBaHHs W Pa3BUTHA,
BJIQJICIONINX CIIOCO0aMHU TTPOSKTUPOBAHUS COOCTBEHHBIX OPUTHHAIBHBIX METOJIOB M TEXHOJIOTHH,
CIIOCOOHBIX OTPaXKaTh COOCTBEHHYIO MEJArornueCcKyr0 MBICTUTEIBHYIO A€ITeTbHOCTD, YMEIOIINX
paboTaTh C y9aCTHHKaMU 00pa30BaTEILHOTO MpoIiecca JJI0O0ro Bo3pacTa v JT00ro COIuaibHO-
MICUXOJIOTMYECKOro craryca'.
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Paboronarento HyXHBI CHELMATUCTBI, CIIOCOOHBIE MPAKTHUYECKH pEllaTh >KU3HEHHbIE U
npo(ecCHOHANLHBIC TPOOJIEMBI, C KOTOPHIMH OHU CTAJIKHBAIOTCS. M 3TO Takke 3aBUCHT OT
KOMIIETCHIIMM, MOJIyYeHHbIX B CTE€HaX Y4YeOHOTO 3aBeJEeHHsS, T.e. HOBOIO KaueCTBEHHOTO
o0pa3oBaHUs, OCHOBAaHHOTO Ha 3HAHMSX, OMBITE W IIEHHOCTSIX, KOTOpPhIE MPHOOpPETAIOTCS B
nporuecce o0yueHus. IMeHHO moucK HOBBIX (JOPM M METOAOB OpraHu3allMu y4eOHOro mpolecca,
MO3BOJIIOIINX 3P PEKTUBHO TOTOBUTH KBAUTH(DUIIMPOBAHHBIX CIICIIUATHCTOB, TIPUBEI K MIEPEXOTY
Ha JyalbHYIO cucTeMy oOydeHus B kojutemxe. llon nyanbHbIM 0OydeHHEM MOHHUMAETCS
WHHOBAIIMOHHAs (opmMa OpraHuzalnuud NpodecCHOHANbHON TMOArOTOBKH, MpEAINoiararonas
COTJIACOBAHHOE B3aMMOJICHCTBHE 00pa30BaTEIbHOM M MPOM3BOJICTBEHHON cep B MOATOTOBKE
KaJpOB OMpPEJICTICHHOTr0 Mpo(uiis U ypoBHS KBATHU(PHUKAIUU B COOTBETCTBUU C MOTPEOHOCTIMU
KOHKPETHOTO TPEANPUATUS, TOCTPOCHHAs Ha EJAMHCTBE TPEX METOJ0JIOTMYECKUX OCHOB:
AKCHOJIOTUYECKOM (MapUTeT T'yMaHUCTUYECKOW M TEXHHYECKON-TEXHOJIOTMYECKHUE HEHHOCTU U
1EJIN); OHTOJOTUYECKUNA (KOMIETEHTHOCTHBIM TMOAXO0M); TEXHOJOTUYECKUNM (OpraHu3anus
mpouecca pa3BUTUS MPOPECCHOHATBHONU NEATEIbHOCTH, COIMANBHBIX U MPO(eCCHOHATbHBIX
oTHouieHui) [1, c. 128].

KiloueBble ciioBa: ayanpHOe OOpa3oBaHHE, [yallbHas CHCTEMa, MOJENb IyalbHOTO
oOydeHHus, COBpeMEHHOEe o00pa3oBaHHe, NPO(ECCHOHANBHBIMN CTaHIApT, MpodeccrnoHaTbHAs
MOJIMOTOBKA.

Introduction. Modern education in the Republic of Kazakhstan is associated with the pace
of socio-economic transformations in the country and entry into the international educational
space, strengthening the role of professional training of students in the development of their
chosen specialty during their studies at the University. Today, dual training hasof great
importance in the development of professional education. In this regard, the address of the first
President of the state N. Nazarbayev to the people of Kazakhstan "Twenty steps to a society of
Universal Labor" suggests a new program of social modernization of the country based on
specific industrial labor relations. This implies that the future specialist becomes not only a
professional, but also a person. For which the issues of mastering the value orientations of this
profession, awareness of its goals, bringing people and professional groups closer together,
entering into their role structure, accepting all components of the upcoming professional activity:
its tasks, subject, methods, means of results and situations within this specialty are relevant [2].
The world recognizes the advantages of the dual training system, which we consider in the
context of theoretical training in educational institutions and practical training in the workplace.

The advantage of dual education as a basis for practice-oriented training is the interest of
employers as consumers of future employees [3]. Educational institutions that attract highly
qualified employees of enterprises to the educational process, provide opportunities for using
modern equipment in real production in the educational process, and the requirements of
employers for future dual training specialists are taken into account. The dual system corrects the
gap between theory and practice, creates a high motivation of students to get an education,
orients the University to a qualitatively new level of training of future specialists. In the current
conditions, the requirements for professional training in the conditions of dual education with a
high level of training of future specialists for the upcoming activities are updated [4, 8].

The relevance of this statement became obvious from the analysis of the works of scientists
in the field of pedagogical Sciences. Psychological and pedagogical aspects of determining the
purpose, content, forms and methods of professional education were studied in the works of
foreign scientists (A.A. Verbitsky, B.S. Gershunsky, V.A. Ermolenko, G.I. Ibragimov, V.S.
Lednev, M.I. Makhmutov, V.A. Polyakov, L.G. Semushina, N.G. Yaroshenko, etc.) [5]. Many
works were considered on General issues of adaptation theory (V.Yu. Vereshchagin, A.B.
Georgievsky, G.l. Tsaregorodtsev, A.A. Tsakhaeva) [6], [7]. Structure and dynamics of career
guidance (E.F. Zeer, E.A. Klimov, Markov A.K., Petrov I.V. limukova, E.A. Vertyagiya) and
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features of students' professional adaptation to certain types of professional activity (Vrazhnova
H.R., Kadyrova H., Makhmudov F.A., Nimchenko V.S., Polutova M.A., Syromitskaya |.A.)
were comprehensively analyzed in the works of scientists. Research was conducted on the
implementation of the dual training system and implementation issues (K.Zh. Buzaubakova, S.A.
Uzakbayeva, S.A. Zholdasbekova, Zh.O. Nurzhanbayeva, P.N. Baltash, U.M. Abdigapbarova,
etc.) in the training of teachers in the Republic of Kazakhstan [8], [9,31]. As a result of the
analysis of psychological and pedagogical literature in the adaptation of future teachers, the
General biological and psychological qualities of a person (P.K. Anokhin, M.I. Dyachenko, JI.A.
Kandybovich, I.S. Kon, A.N. Leontiev, A.V. Petrovsky, S.V. Petrovsky, L. Rubinstein,
Sikhimbayev, etc.), as well as professional andtraining in conditions of dual education. From a
psychological and pedagogical point of view, we came to the conclusion that the issue of
graduates' ability to work in new conditions and respond to new requirements has not been
studied [10].

Thus, there are contradictions between:

- the objective need of society to prepare professionally trained specialists for the
conditions of dual education and the actual state of development of this aspect of the problem in
professional pedagogy;

- the need for professional adaptation of future specialists to the conditions of dual
education and the protracted nature of its course due to the lack of appropriate scientific and
methodological support for the adaptation process [11];

- potential opportunities of the educational process in the joint interaction of the University
and the enterprise for the professional training of future specialists for the conditions of dual
education and the lack of effective ways to use them;

- the claims of the adaptor in professional self-realization, the requirements of professional
activity and the lack of conditions necessary for successful professional training in dual
education.

Based on the revealed contradictions, the research problem is formulated: what should be
the system of training future teachers of dual education, so that it meets the needs of society in
preparing professionally trained specialists for the conditions of dual education and what are the
ways of its organization? The relevance of the problem, its theoretical and practical significance,
as well as its lack of development in the theory and practice of professional pedagogy were the
basis for determining the research topic [12].

The first stage (2016-2017) is search and theoretical (preparatory). The research materials
are summarized and analyzed. The problem area of research is specified. The logical structure
and initial state of the research are revealed, and the problems of professional training of future
specialists in dual training based on the study of scientific literature and educational experience
are analyzed. The topic is justified and the scientific apparatus is defined.

To determine the initial level of professional training of students, an ascertaining
experiment was conducted.

The second stage (2017-2018) is experimental (main). In the system of dual training, the
theoretical and methodological guidelines of the problem of professional training of future
specialists are clarified. The program of forming experiment is developed. A practice-oriented
model of professional training of future specialists in dual training is constructed, the results of
theoretical research are interpreted into practical activities, conditions are developed, and
methods are proposed to ensure the effectiveness of the model implementation.

The third stage (2018-2019) is the final generalizing (analytical) analysis, scientific and
theoretical generalization and interpretation of the data obtained during the experiment.
Formation of the main conclusions and conceptual provisions of the study, development of
recommendations. Implementation of research results in educational practice of higher education
institutions and vet institutions. Design of research work.
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Scientific novelty and theoretical significance of the research:

1. scientific and theoretical foundations of professional training of future specialists in the
conditions of dual education have been created.

2. the psychological and pedagogical principles of professional training of future
specialists in the conditions of dual education are Clarified.

3. a practice-oriented model of professional training of future specialists in the conditions
of dual education has been Developed, pedagogical conditions for its implementation have been
identified and justified.

4. the forms and methods of professional training of future specialists in the conditions of
dual education are Proposed, the importance of which has been tested in practice. Practical
significance of the study:

There were developed and implemented in practice: educational and methodological
support of the educational process, as well as the program of the seminar “Factors of
professional training of future teachers in the conditions of dual education” for teachers of higher
educational institutions and employees of enterprises-employers and the program of the elective
course “Fundamentals of dual training” for bachelors [13]. Theoretical principles, insights,
methodological and diagnostic materials and recommendations resulting from the study can be
used in the process of dual education in training of bachelors in specialty “vocational training”,
“preschool training and education” and “art and drawing” in the system of technical and
vocational education and training workers of higher educational institutions [14].

It is provided with a methodological sequence of initial theoretical positions that meet
modern requirements and trends in the development of professional pedagogical science and
practice. Compliance of the complex of research methods with the stages of professional training
of future specialists in the conditions of dual training. Tasks and logic of the research.
Representativeness of quantitative and qualitative analysis and processing of the results of the
obtained data.

Proof of theoretical and applied conclusions. With the direct participation of the
dissertation candidate in the implementation, testing and implementation of research results in
educational practice with the coverage of 135 students and 11 representatives of employers.

Conclusion. You can start the educational process of dual training from the moment of
graduation (applicant). It is important when education begins not with the search for an
educational institution where you can study a particular specialty, but with the search for an
enterprise that will take applicants for dual training. Applicants are required to submit their
school certificates and pass an interview where the employer will assess their suitability to study
a particular profession. A contract is concluded between the student and the employer, and the
student actually receives a salary from the employer, since part of the time they actually work at
the enterprise. Training usually lasts 3 years, regardless of whether the student wants to become
a hairdresser, Builder, nurse, IT specialist, translator or Manager. The moment of acceptance of
the qualification exam should be particularly noted. The examination Board must include equal
proportions of representatives of the employer, a representative of students and a teacher of a
vocational school. The procedure for conducting exams is prepared by the chamber of
Commerce and industry. This system allows you not only to acquire theoretical knowledge, but
also specific practical experience for further work. After receiving a higher education, students
usually remain working at the enterprise. This form of education is a great opportunity for
employers to train specialists needed by the company, and for students — to get not only
theoretical, but also practical knowledge. Today, it is still difficult to talk about an ideal
approach to dual education in our professional educational organizations. But the desire to enter
the dual system of training bears fruit: employers do not refuse to practice students, take an
active part in the preparation of professional educational programs, and are interested in carrying
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out a qualification exam based on the criteria for evaluating the quality of specialist training
compiled by representatives of the enterprise / organization [15].

Coordination of mutual actions is responsible for the content part of students’ training. The
professional standard plays an important role in determining the criteria for qualification levels
and characteristics of training of workers. Teachers, student representatives, and employers
review the content of training programs. It is important to note that the content concept of the
dual training system is based on strengthening the student's practice-oriented activities on
production sites, which contributes to the acquisition of certain professional competencies at the
early stages of training. However, when implementing the dual model of labor training in
Kazakhstan, it is necessary to keep in mind the peculiarities of domestic education and the need
for adequate integration of innovations into Kazakhstani realities [16]. In addition, the dual
training system as a product of social partnership is an effective and flexible mechanism for
training highly qualified specialists who are able to solve complex production tasks and quickly
adapt to constantly changing conditions.
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YcaoBusi npuemMa u TpedGoBaHus K 0pOPMIIEHHMIO CTaTel, My0JIHUKYeMBbIX
B BOEHHO-TeXHH4YeckoM kypHajie «Hayunbie Tpyast BUNPIuC»

Cratbs MOXKET OBITh MpPEJCTaBICHA HAa OJHOM M3 TPEX S3BIKOB: Ka3aXCKOM, PYCCKOM H
anrnuiickoM. [IpemocraBisieMblii TEKCT MOAMUCHIBACTCS aBTOPOM (aBTOpaMH) B HIDKHEM TIPaBOM
yIay Ha KaxAOW CcTpaHHIle TekcTa U 0oGopMIiIsieTcsl B COOTBETCTBHHM C TpeOOBaHHUIMH,
MPUBEICHHBIMYU HIDKE. PekoMeHayemMblli 00beM PYKONUCH, BKJIIOYAs JIUTEPATYpPY, TAOIHIBI U
pUCYHKH, OT 4 10 8 crTpaHull. ABTOPBI HECYT OTBETCTBEHHOCTb 3a MOJ0OP U JIOCTOBEPHOCTH
MpUBEICHHBIX (PAKTOB, IIUTAT, CTATUCTUYECKUX JAHHBIX, COOCTBEHHBIX UMEH U MPOUYUX CBEICHUM.

TekcT cTaTbu MPENOCTaBISIETCS Ha DSJICKTPOHHBIX HOCHTEISIX C  00sS3aTeNbHOU
KOMITBIOTEPHON pacredarkoi, mmpudrTom Times New Roman Keras 12 ¢ oguHapHbBIM
untepBasiom B cpeae Word. Tlomst: Bepxuee u HuxHee - 20 MM, jeBoe - 30 MM, ipaBoe - 15 M.
B oTnenbHBIX ciydasx, 10 NpeiBapUTENbHONW JOTOBOPEHHOCTU C PEJaKIMei cTaTbh MOTYT OBITh
HAIpaBJICHbI IO 3JIEKTPOHHOM MOYTE.

B navanie crateu Habuparotcs: uaaekc MPHTU, 3aTteM depes oHY CTPOYKY MHHMIHAIIBI U
damunuu aBTOpOB. B mocnenyromux OTAENbHBIX CTPOKAX IO IEHTPY KYPCHBOM MPUBOIAHUTCS
MOJIHOE Ha3BaHUe opraHuszauu (06e3 cokparieHuii), ee aapec. Ecnu opranuzanuii HECKOJIBKO, TO
Ha3BaHHWE KaXJOH HAYMHACTCSA C OTACIBHOW CTPOKH M HYMEPYETCS BEPXHHM WHJICKCOM,
KOTOPBIM CHA0KalTCA U COOTBETCTBYIOLIME (paMIIIUK aBTOPOB. Jlanee mo LeHTpy 3ariaBHBIMU
OykBamMu HaOupaeTcsi Ha3BaHHME CTaThu. Ha3BaHWe W aBTOpPHI IEYATAIOTCS TOIXYKUPHBIM
mipudrom. Huxe (uepe3 ogHy cTpoky) HaOupaeTcst KpaTKas aHHOTAllMsS U KJIIOUEBhHIE CIOBa Ha
Tpex s3bikax. Kernb 12. Annoranmus nomkHa cogepxarb 100 — 150 cinoB M He MOBTOPATH
HA3BaHUE CTATbH.

3arem, yepe3 CTPOUYKY, CIEAYEeT TEKCT CTaThU. 3a TEKCTOM CTaThbH NPHUBOJUTCS CIHUCOK
MCIOJIb30BAaHHBIX MCTOYHUKOB. CIUCOK HCIOJIb30BAHHBIX UCTOYHUKOB HYMEPYETCS B MOPSIKE
CChUIOK B TekcTe. CCBUIKM TOMEMIAIOTCS B KBaJApaTHbIE CKOOKHM IO Mepe YIOMUHAHHS B
cootBercTBUU ¢ Tpeboanusmu ['OCT 7.32-2017, x npumepy [3], [5,7]. bubnuorpadpuueckoe
ONHCAaHHE KaXJIOT0 HMCTOYHUKA JOJDKHO COOTBETCTBOBATH TPEOOBaHHSIM K OGOPMIICHHUIO
JUTEpaTyphl, C YKa3aHUEM HM3JaTelbCTBA, KOJUYECTBA CTPAHUI] U Ap. TeKCT CTaTbU U CIHCOK
MCIIOJIb30BaHHBIX UICTOYHUKOB HaOMparoTcs Kkerjaem 12.

Wnmroctparuu  (rpadvik, CXeMbl, JHarpaMMbl) O(GOPMIISIFOTCS B BHIC PUCYHKOB, H
JIOJDKHBI  PAcIioNiaraThCsl MO TEKCTY TOCIE CChUIKM Ha HHMX Oe3 cokpamienus (Pucynok 1 -
Haspanue (mon pucynkom)). Iloamuce k pucynky HaOupaercs kerigem 10. Pucynku
BBITIOJIHSIOTCSL C COOJIIOJICHMEM COOTBETCTBYIOIIMX CTaHIapToB B pexkume Paint (Painbrush).
I'paduku, AuarpaMmel, THCTOrpaMMBbl — B peskume Microsoft Excel, u BcTaBistOTCSI B TEKCT Kak
oobekt Microsoft Excel. Bce rpadudueckne wmarepuanbl JODKHBI OBITh BBIMOJHEHBI C
paspemiennem He MeHee 300 dpi.

Tabnuibl pacronararoTcs 1Mo TEKCTY B TOPSIKE CCBUIKM C HOMEPOM WM Ha3BaHHWEM Hal
TaOIUIIEN.

Maremartuueckue, (usnueckue U Apyrue oOo3HaueHus u (Gopmynabl HaOUparoTcs B
pexume pemakropa dopmya (Microsoft Equation), nakigoHHBIM 1IpHGTOM. DOPMYIIBI
pacmionararores 1o neHTpy. Homepa ¢hopmyn — y mpaBoro KpaifHero Kpasi CTpaHHUIIBI B KPYTIIBIX
ckoOkax. PacmmudpoBka mapamerpoB (GopMydbl — € KpacHOM CTPOKH CO CIOBa «T/E», C
MEPEYHCIICHNEM ITapaMeTPOB B CTPOUKY, C pa3AeiIeHHEeM TOYKOM C 3arsITOM.

YcnoBHbIE 0003HAUEHUS BBITTOTHSIOTCS B MEXKIyHAapOoIHOU cucteme enuuui CH.

TekcThl cTarei, MOJy4YEeHHbIE PEIAKIHNEH, HE PEIEH3UPYIOTCA. MHEHHE aBTOPOB HE BCEraa
COBMAJIaeT C MHEHHUEM pelakiuu. Pemakius ocTaBiseT 3a coOOi MpaBo Ha COKpalleHue oobemMa
MaTtepualia W ero JIMTEPaTypHYIO TPaBKy, a TaKke HAa OTKa3 B IyOJMKAIlMH, €CITH CTaThs HE
COOTBETCTBYET MPOQIIIIO KypHAIA UM UMEET HU3KOe Ka4eCTBO U3TI0KEHUS MaTepuana.

[TouroBsiii anpec pemakmuu: 050035, Anmarsl, yi. Jxangocoa 53, BUNMPOuC, nayuno-
uccienosarenbckuid otaen, «Hayansie Tpyast BUMPOuC». Ten. 8(727) 303-69-07, ap. 233-18.
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