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aclUpaHT

OI'bOY BO «KpacHonapckuii rocyJapCTBEHHbIM
WHCTUTYT KYJbTYPh» (MECTO y4eOhl),

KpacHogapckoe BbIciee BOEHHOE OPJIEHOB
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OI'bOY BO «KpacHomapckuil rocyJapCTBEHHBIN

HHCTUTYT KYJIbTYPBD»

AnHoTauus. B crathe 00OCHOBBIBAETCS CTAHOBJIEHUE ONMEPATOPOB HAYYHOU
pPOThI, MOJHHUMAIOTCSI BOIMPOCHI JUYHOCTHO-NIPO(ECCHOHATBHOTO WX pPAa3BUTHUS B
YCIOBUSIX BOECHHOIO BYy3d, OIKMCBIBAETCA MPOLECC ONTHUMHU3ALMM  HAy4HO-
MCCJIEI0BATENbCKOW JeATEIbHOCTH, OOYCIOBICHHBIM Kaue€CTBEHHBIM 00€CTeueHueM
HAyYHO-HCCJIEI0BAaTEIbCKOM paboThl MO 3almuTe HHPOpMalMK B HHTEpecax
Boopyxennbix Cun Poccuiickoit @enepanuu.

Kiaruesbie cjoBa: ONTUMU3ALMS, JUYHOCTHO-TIPO(ECCUOHATIBHOE

CTaHOBJICHHE, ONIEPATOPhI HAYYHOU POTHI, BOCHHBIN BY3.
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OPTIMIZATION OF THE PROCESS OF PERSONAL
AND PROFESSIONAL DEVELOPMENT OF SCIENTIFIC
COMPANY OPERATORSIN A MILITARY UNIVERSITY

Kotenko Lyudmila Vitalievna

Vozny Sergey Vasilyevich

Sokolets Irina Anatolyevna

Nazar enko Oleg Olegovich

Scientific supervisor: Gorbacheva Diana Alexandrovna

Abstract: The article substantiates the formation of operators of a scientific
company, raises questions of their persona and professional development
in a military university, describes the process of optimizing research activities
due to the high-quality provison of research work on information protection
in the interests of the Armed Forces of the Russian Federation.

Key words. optimization, personal and professional development, scientific
company operators, military university.

B Hacrosiee BpeMsi BOGHHO-HAYYHBIE UCCIIEI0OBAHNs, B TOM YHCIIE, 110 3aLUTE
uH(pOpMalLlUK SBJSIIOTCS TNPUOPUTETHBIMU M TMEPCHEKTUBHBIMHU HaIlpaBJICHUSAMU
MunucrepctBa 0060poHsl Poccuiickoit denepanuu, BBIOJHIEMbIMU B HHTEpPECax
000pPOHOCTIOCOOHOCTH POCCUICKOTO TOCYyAapCTBa

JlaHHOE HaIpaBJIEHHE HALLIO OTPAKEHUE HE TOJIBKO B HAYYHOMU JESATEIBHOCTH
HCCIIEIOBATENIbCKUX MHCTUTYTOB, HO U Y BOCHHBIX 00pa30BaTEIbHBIX OpraHU3aIui,
B KOTOpBIX Ha ocHoBauuu [Ipmkaza Munuctpa o6oponsl Poccuiickoit deneparmu
(ot 28 mast 2013 r. Ne 404) u3 umcia BOSHHOCITY)KAIUX IITATHOTO TOIpa3ie/ICHUs
Boopyxenubix Cui, 66111 chOpMHUpPOBaHBI HAYUHBIE POTHI [1].

OTOT e MpoIecc cTajl OTIPABHBIM AJi1 (POpMHUPOBaHUS HAYYHOM POTHI Ha Oaze
KpacHomapckoro BbICHIErO BOEHHOIO YYWIMINA [OA PYKOBOACTBOM BocsMoro
ynpasienusi ['enepanbHoro mradba Boopyxennbix Cun Poccuiickoit ®enepanuu,
KoTopasi, HaunHasg ¢ 2014 r. mo Hacrosiee Bpemsi, IpooxkaeT GyHKIMOHUPOBATh.
Taxum 00pazom, 3a BeChb TEKYyLIUH MEPHOJ, OCHOBHBIM MpEJHA3HAUCHUEM HAYYHOMN
POTHI SIBJISIETCS BBIMIOJIHEHUE TMOCTABICHHBIX 3a7ad B uHTepecax Ciy:KObl 3aIIUTHI

rocyaapcTBeHHOM TaitHbl Boopyskennsix Cui Poccuiickoit denepanuu [2].
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Bo3sBpamasch K MOMEHTY KOMIUIEKTOBaHUSI HAy4YHOW POTHI, CIEAYET CKa3aTh,
YTO B YHMCJE OCHOBHBIX TpEOOBaHUM K KaHAMIATY B HAYUHYIO POTY SIBIISETCS HUX
CIOCOOHOCTh K CAMOCTOSITEIIbHON HAYYHOM I TEILHOCTH [2].

Jpyrum  KpuUTE€pUEM  BBICTyHAaeT HAJIMYWE€  HAYYHOrO  MNOTEHIHAJIA,
OOyCJIOBJIGHHOTO  IyONUKAIMsIMU, TpaHTaMH, HarpajamMu 3a OINpEeJEICHHOE
JOCTI)KEHUE B KOHKypcaX, OJIMMIMA/ax KOH(EPEeHIIUSIX, BBICTABKaX MO TEMaTHKe
po(UILHOTO HAIIPaBJICHHUS BOSHHOTO By3a [2].

3aBepIieHre 0TOOPOYHOTO MpOIecca MPUBOAUT K YKOMIUIEKTOBAHUIO HAYYHON
POTBl BOCHHOCIYXAlIMMH, UMEHYEMBIMU Jajee, KaK ONEepaTopbl HAYYHOU PpOTHI
ucxona u3 llomoxkenuss «OO yTBEpKICHHHM TMOJOXKEHHUS O HAyYHBIX pOTax
Boopyxennbix Cun Poccuiickoit @enepanuny», pa3paboTaHHBIM Ha OCHOBE IMpHUKa3a
Munnctpa o6oponbl Poccuiickoit deneparu (ot 20 aBrycra 2018 r. Ne 463) [3].

Kak TonpKO OpraHM3allMOHHBINA MPOLECC MEPEXOANUT K 3aBEPIIAKOIIEMY dTaIy,
Ha4yaJbHUK BOCHHOTO BY3a, B IITATE€ KOTOPOTO HAXOIATCS ONEPATOPHI HAYYHOU POTHI,
3aKpeIuIsieT KX 332 HAy4YHO-UCCIENOBAaTEIbCKMM ILIEHTPOM BOECHHOIO  BY3a,
OTHECEHHbIM MuHHUCTEpCTBOM 000poHbI Poccuiickoit denepanuu K BOECHHOMY
HAY4YHO-HUCCJIEA0BATEIbCKOMY YyupexaeHuto [4]. W, Toapko 3arem, omeparopsl
HAay4YHOM POTHI, INOJ PYKOBOJACTBOM HAYYHOTO PYKOBOJIUTENS, NPHUCTYNAIOT
K BBIIIOJIHEHUIO HayyHON paboThl, OpPUEHTHPOBAHHOW Ha HH(OPMALUOHHYIO
6e3onacHocTh Boopyxkennbix Cun Poccuiickoit @enepannu, KOTopas HM3HaYalabHO
Oblj1a 3alJJaHUPOBAHA B X UHIWBUIYAIbHOM IJIaHE.

Kak oueBHIHO, C MOMEHTa BKJIFOUEHHSI OIIEPAaTOPOB HAYYHOM POTHI B HAYYHO-
MCCJIEI0OBATENbCKYI0 PaboTy, KaXKIblii MEpHOJ] KOCBEHHO, JIMOO HAmpsIMYIO CBsI3aH
C UX JIMYHOCTHO-NIPO(PECCUOHAIBHBIM CTAaHOBJIEHUEM B KayeCTBE BOECHHO-HAYUYHBIX
cnenuanuctoB CirykObl 3aIIUTHI TOCYAAPCTBEHHOM TalHBI.

B 5310 Xe BpeMs y oOmnepaTtopoB HAy4YHOH POTHI CTAaHOBATCS SBHBIMH
X Ppa3HOYPOBHEBBIE JMYHOCTHO-NPO(ECCUOHATIBHBIE KauecTBa, MNPUBOMASIINE K
BO3HMKHOBEHHUIO MPOOJIEM MPHU OpraHu3alliy Mpolecca HayYHO-UCCIIEI0BATEIbCKOM
paboThl. A y4yuThIBasi TO, YTO HW30paHHAs MMHU BOCHHAs CIHEIUAILHOCTH TpedyeT
HEYKOCHUTEJIBHOTO COOMIOACHUSI IOPUIUYECKUX HOPM U TpeOOBAaHMM, BBICOKHX
NpOQECCUOHANIBHBIX M JIMYHOCTHBIX KOMIIETEHLIUM, KOTOpbIE MOATBEPKIAIOT
MIPAaBOMOYHOCTh BOEHHOCIYKAIIMX MpPHU BBINOJHEHUH CIYXEOHbIX O0OsS3aHHOCTEM,
CTAHOBUTCS HEOOXOJUMBIM OCYIIECTBIEHUE [E1aroruyeckoro COMPOBOXKIICHUS,
YOPaBISIEMOM M PETYIMPYEMOW MeAarorudeckou nedarenbHoct [S]. Ilpm momoniwm,
KOTOPBIX, BO3MO>KHO, MPOM3BECTH OLEHKY CO3/aBIIMMCS OOCTOSITENbCTBAM, U HA
OCHOBE CJIOKMBIIMXCS PE3YyJbTaTOB, ONTHUMM3UPOBATH MPOLECC JINYHOCTHO-
npo(ecCHOHaTBbHOTO CTAaHOBJICHHMSI OINEpPaTOPOB HAYYHOW POTHI B  YCIOBHSX
BOEHHOT'O BY3a.
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be3ycinoBHO, ObuUIO OBl HEBEPHBIM HE PACCMOTPETH ONPEIEIICHHBIM BKIal
B IPOLIECC CTAHOBJIEHUS ONEPAaTOPOB HAYYHOH POTHI CO CTOPOHBI JUYHOI'O COCTaBa
BOEHHOT'O By3a U UX HEIOCPEACTBEHHOIO HAYYHOTO PYKOBOUTEIISL.

Wtak, nepen HaydHbBIMU PYKOBOIAUTENSIMH, TIOMUMO HAyYHOTO PYKOBOJCTBA
Hay4YHO-UCCIIEOBAaTENbCKOM  paboTol,  BcTajza  mpodiemMa  HE  TOJIBKO
npo(hecCHOHANBFHOTO, HO W JUYHOCTHOTO PAa3BUTHUSA ONEPATOPOB HAYYHOW POTHI
B CBSI3M C TpeOOBAaHUSAMU K JIMYHOCTHO-IPO(PECCHOHAIBHBIM KOMIIETEHTHOCTSAM
BOEHHBIX CIIELUATUCTOB.

B o6o3HaueHHOM miepeuHe, cpelu TPeOyeMbIX JUYHOCTHBIX KOMIETEHIIHM,
0CcO0Oro BHMMAaHMS 3aCiIy’KMBAa€T TAKOE CIEHU(PUUECKOE JTUYHOCTHOE KAYeCTBO Kak
4ecTHOCTH [6]. IIoHATHE YECTHOCTH, alalTHPOBAHHOE K Hay4YHO-HCCIIEA0BATEIbCKOM
NeATENBbHOCTH MO 3amuTe UWHGOpMalMu, B CBOEH CYHIHOCTH COOTHOCHTCH
C HEpasMJIalleHWEeM TIOCYAapCTBEHHOW TaiiHbl. B WHOM ciydae, npu ee
HEJOCTATOYHOCTHA BO3MOYKHO NMPUMEHEHUE 3aKOHOJATEIbHBIX MEP B YCTAaHOBJIEHHOM
MOPSIZIKE.

U, Tem He MeHee, B LEesAX MPeA0TBPAlIEHUSI PUCKOB, CO3JAIOIIUX JTUYHOCTHO-
npodeccuoHanbHble MPOOJEMbl IPU CTAHOBJIEHHWU ONEPATOPOB HAYYHOM POTHI,
ONTUMAJIbHONW MOXET CTaTh ONTHUMH3ALMs JTaHHOTO Ipoliecca, MPU KOTOpoM Oyner
KaueCTBEHHO MEHSTBhCS KaK BPEMEHHBIA MEpPUOJ M3YyUYEHHs ONepaTOpaMH HayYHOU
pOTHI IOPUIMYECKUX M TPABOBbIX JOKYMEHTOB B 4acTH CioyxObl 3aiuThl
uHpopmanuu. Tak u nepuon cnauu 3adyeroB Ciyx0e 3ammTbl MHPOPMALUUUA TO
0003HAa4YEHHOI! BBILIE TEME.

B pe3ynbpTare yero He UCKIIOYAETCS HAKOIUIEHHE NPO(eCcCHOHAIbHbBIX 3HAHUH,
OTTAaYMBAHME YMEHHW M HABBIKOB B IE€PUOJ  CO3J1aHUA  KOMIIBIOTEPHBIX
MH(}OPMAITMOHHBIX MPOTPAMM.

OAHOBPEMEHHO, OBJAJACHUE CHELUUATbHBIMHA IOPUANYECKUMU 3HAHUSMU BEIET
K JIMYHOCTHOMY HWHTEJUIEKTyaJIbHOMY OOOramieHuro, 4YTO TOXE BIUSAET Ha
BO3HMKHOBEHHWE HHTEpeca Yy ONEpaTopoB HaydyHOHM pOThl K  Oynaymien
poheCCUOHAIBHON JIeSITEIbHOCTU. A B II€JIOM BO3JEHCTBYET Ha WX MOTHBALIMIO
ObITh MpuYacTHBIMU K Ci1y0€ 3a1uThl TOCY1apCTBEHHON TailHbI.

CHmwxeHue (UHAHCOBO-DKOHOMMYECKMX 3aTpaT TaKKe BO3MOXHO 3a CYET
CaMOCTOSITENIbHO OPTaHMW30BaHHON pa3pabOTKH oOmeparopaMH HAay4YHOHM POTHI
TeopeTuuecKor 0a3bl MH(GOPMAIIMK B 3JIEKTPOHHOM BHUJE, UYTO CBS3BIBAET BOEIMHO
pa3BUTHE KaK JHMYHOCTHBIX, TaK M NPO(ECCHOHATBHBIX KAauyeCTB, TEM CaMbIM
IEPEBOAUT CTAHOBJIEHHWE OYIYUIMX BOEHHBIX CIELMAIUMCTOB HAa HOBBIM YpPOBEHb
JNOCTYIIHBIMU CpeJICcTBaMH. B 3TOM KOHTEKCTE, pPa3BUTHE WHTEJUIEKTYaJIbHbIX
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CIIOCOOHOCTEM 3a CcUeT MaTeMaTHYeCKU-aHAIUTUYECKOW JEeSTEeIbHOCTH, TaKXKe
o0oramaer JIMYHOCTHBbIE KAyeCTBA, YKPEIUIAs HMX BOJIEBBIMH, MOpPaJIbHO-
HPABCTBEHHBIMU U NATPUOTUYECKUMU (PAKTOpaMHU.

[Tpu moarotroBke pedepaTtoB B BUIE KOMIBIOTEPHBIX MPE3CHTALUN, OTIIPABHBIM
HAayaJoM B DJTOM [JEATEIBHOCTH CTAHOBUTCA MOTHUBAlUMsA K IPOSIBICHUIO
caMOCTOATENBbHOCTH. OHa K€ ABISIETCS KIIOYEBOM MPU PEIICHHH BOCHHO-HAYYHBIX
3a1a4. B maHHOM mponecce pa3BUTHE OTBETCTBEHHOCTH IIO3BOJIIET OILICHUTH
KayeCTBO BBIMIOJIHAEMOM Hay4YHO-HCCIEA0BATEIBCKON pabOTHI U T.11.

ComnpsikeHue TMUYHOCTHO-NIPOPECCHOHATIBHBIX KaYECTB y ONEPaTOPOB HAYYHOU
poThl (opMHUpYyeT OOILIYI0 XapaKTEPUCTHKY IIpollecca CTAHOBJICHHS OINEPATOPOB
HayyHOM poTbl. OnTHUMM3alMs YCKOpPEHHs, JUOO 3aMelJIeHHE 3TOro mpolecca
ITO3BOJISIET TPOCMOTPETH MOATAITHOE UX CTAHOBJICHUE KAK BOCHHBIX CHEUAIUCTOB 110
3amuTe MHGoOpManuu. A Tak K€, CHAeNaTh BBIBOABI O HEOOXOJUMOCTU HAJEJIECHUS
OTIepaTOPOB HAYYHOH POTHI OCOOBIMHM MOJHOMOYHUSIMHU B acCIieKTe OyyIiell BOCHHOU
ciyxObl. B npyrom ciydae, mpu ONTHMHU3ALMK IpOLECCAa OPraHU3allid HayyHOU
paboThl B nHTEepecax CirykObl 3aIUTHI TOCYIAPCTBEHHOM TaliHbl BoopyxkeHHbIX Cun
Poccutickon ®@enepanuu, BbISBISIETCS CTEIIEHb YYaCTHs ONIEPATOPOB HAYYHOU POTHI B
COBMECTHOM HAy4YHOM HCCIEAOBaHMM. UTO TakXke Ompenessser KaueCTBEHHBIM POCT
ONEPATOPOB HAYYHOM pOTHI 3a CYET AOCTUTHYTBIX HAY4YHBIX pE3yJIbTATOB IIPH
pEeLIEHNH BOCHHO-TIPUKIIAJHBIX 3a/1a4.

MOokHO CKa3aTh, 4TO CIOKHUBIIASICA PE3YJIBTATUBHOCTD Y OIEPATOPOB HAYYHOM
pPOTHI B MpOLECCe ONTUMHU3ALMU B T€X WM MHBIX JUYHOCTHO-TIPO(GECCHOHATBHBIX
MTOKA3aTEeIsAX, CBUAECTENBCTBYET O KAUECTBE UX MOATOTOBKH KaK HayYHBIX KaJIpOB IS
BOCHHO-HAYYHOTO HM  OOOpPOHHO-TIPOMBIIIJICHHOTO  KOMIUIEKCOB  Poccuiickoit
@®enepauuu B uenoMm. M, tem He meHee, naxke Ha (OHE JOCTUTHYTHIX PE3YJIBTATOB,
OpU  OCYUIECTBJICHWH ONTHMHU3ALMU TMpoliecca JUYHOCTHO-TIPO(ECCHOHATBLHOTO
CTAaHOBJICHHUSI ONIEPATOPOB HAYYHOW POTHI B YCIOBUSAX BOEHHOTO BY3a IMPUCYTCTBYIOT
PUCKH, IPUBOAALINE K BOSHUKHOBEHHIO IIPOTUBOPEYNN MEKIY:

- HaJM4YMeM JIMYHOCTHO-NPO(PECCHOHANBHBIX  (PAKTOPOB, MOJJIEKAIIUX
pa3BUTHIO JHOO KOPPEKIMH U OTCYTCTBHEM COBPEMEHHBIX METOIUYECKUX
PEKOMEHAAUMKA IO COMPOBOXKIEHUIO OIEPAaTOPOB HAYYHOM POTHI, KOTOPBIE
OpPUEHTHPYIOT Ha pa3pellieHue HACYIIHbBIX TPOOIEeM;

- BOCTPEOOBAaHHOCTBHIO B OLIEHMBAaHUM NPO(YECCHOHATBHBIX U JUYHOCTHBIX
KAa4eCTB B IIEpUOJ CTAHOBJIEHUS OIIEPATOPOB HAYYHOM POTHI MU OTPAHUYECHHUEM Yy HUX
MHTEpECca K M3MEHEHHUIO CYIIECTBYIOIIMX IMEPCOHAIBHBIX JIMYHOCTHBIX YCTaHOBOK,
OPHUEHTHUPOB JIJI1 COBEPIICHCTBOBAHUS HAYYHOU JEATEIIBHOCTH;
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- HEOOXOJJUMOCTBIO B IICUXOJIOTO-TI€JarOTHYECKOM MOJIX0/I€ K HAYyYHOMY PYKO-
BOJICTBY HCCJIEIOBATEIbCKOM pabOTON OMepaToOpoB HAYYHOU POTHI U CIOKHUBIIUMCS
CTEPEOTUIIOM YIIPABIICHHS ONEpaTOpaMy HAyYHOW POTHI Y PYKOBOAMUTENIEH BOECHHO-
TEXHUUYECKOTO BY3a, MPUBOIALIEMY K «IIPOPECCHOHATHHOMY BBHITOPAHHIO» OYIyLTUX
BOCHHBIX HAYYHBIX CIEHHUAIACTOB.

Kak o4eBHMAHO U3 MPOTUBOPEUHiL, cleayeT OoOpaTUTh BHUMaHHE HA IMPOLECC
HAy4YHO-UCCIIEI0BATENbCKUX, OMBITHO-KOHCTPYKTOPCKUX U UCIIBITATENIbHBIX padOT MO
HallpaBJICHUSIM TEMAaTUKA BHJIOB M poaoB BoMck Boopyxennbix Cuig
B M300peTaTeNbCKON W  PaIMOHAIM3aTOPCKON  JESATEIBHOCTH; B  MATEHTHO-
JUUEH3UOHHON paboTe B YCJIOBUSX BOEHHOIO BY3a, B KOTOPBIX 3aJ€HCTBOBAHBI
OmepaTopbl HAYYHOU pOThl. PaccMOTpUM, UTO B TAHHOW HAYYHO-UCCIIEI0BATEIbCKOMN
NESATENBHOCTH MOKET NOAJekKaTh ONTUMHU3ALMU B NEPUOJ MPOPEeCcCHOHATBHOIO
CTAHOBJICHHUSI OTIEPATOPOB HAYYHOU POTHI:

- BpeMs Ha MOATOTOBKY HAay4YHBIX OTYETOB IO HAYYHO-MUCCIEAOBATEIIbCKUM,
OTBITHO-KOHCTPYKTOPCKUM U UCIIBITATEIbHBIM paboTaM;

-BpeMst  0oOpMIIEHHST 3asBOK Ha H300pETeHUs, palUOHAIU3ATOPCKHE
MPEIOKEHHS U TTATEHTHI;

- TIEpHOJ pa3pabOTOK MPUKIATHBIX MATEMAaTHUYECKUX MOJEJeH, MPOorpaMMHO-
MOJEIUPYIOIIMNX  KOMIUIEKCOB,  QJIrOPUTMOB  CIEHHAIBHOTO  MPOTPAMMHOTO
oOecrieueHuns U UX TECTUPOBAHUE B PaMKaxX PEIICHUs] HAYYHO-TIPUKIIATHBIX 3a]1a4.

[Iponiecc MOATOTOBKM HAy4YHBIX OTYETOB II0 HAYYHO-UCCIEAOBATEIBCKUM,
OTBITHO-KOHCTPYKTOPCKAM UM HCHBITATEILHBIM paboTaM SIBISECTCS JOCTaTOYHO
TPYAOEMKHM ITPOLIECCOM BBHJIY TOr'O, YTO BPEMS OTBEIECHHOE HA DKCILTyaTallHOHHBIE
omepaly  B3aMMO3aBHCHMO OT  OCHAILlEHUsI HAy4YHO-TEXHHYECKOM  0a3oif,
YTO, TaK K€, SBJSIOTCS CJI0XKHBIM OOCTOSITCILCTBOM, OCOOCHHO €CJIM ATO CBS3aHO
C JEUCTBYIOIIMMU MaKeTaMU M TPEHaXepamu, U CIEI0BATEIIbHO JTaHHBIM MpOILIecC
TpeOyeT ONTUMUBALIMH.

B 3TOM ciydae cpelHECTaTUCTHYECKHMI pacueT 3aTPauy€HHOIO BPEMEHM Ha
Hay4HO-UCCJIEIOBATEIbCKYI0 PAadOTy MOKHO NPOU3BOAMUTH MO (dopmyre, rae «C»
— UHTEPIPETUPYETCS KAK «CO3[JaHHE HAYYHO-HCCIIEIOBATEIBCKOIO MPOEKTa, «I» —
«IKOHOMHUS BpEMEHHBIX 3aTpaTy, «MTh» — «MatepuanbHo-TexHuueckas 6aza», « TO»
— «TEXHUYECKOE 00ECTIIEUCHUEY, «PEM» — «peaTH3alisl METOAUKI.

Takum 00pa3oM, MOXHO BBIYHCIUTh BPEMEHHOM TEpHOJ  CO3JaHUs
AKCIIEPUMEHTAJIbHONW MOJENIM, OTHOCUTENIbHOE BPEMsI SKOHOMUU MPU €€ pa3paboTke
C Y4E€TOM Hay4YHO-HUCCIEIO0BATEIbCKOM PadOThl C HMCIHOJIb30BAHUEM MATE€pUATIBHO-
TEXHUYECKONM ©0a3pl B 3aBUCUMOCTH OT BpEMEHM, 3aTpadyeHHOM TMpu paboTe
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Ha TEXHOJOTHYECKOM OOOpPYJOBaHUU C KCIOJIb30BAaHUEM CPEIICTB MaTepuaIbHO-
TEXHUYECKOTO 00ECIICUeHUs B €AMHCTBE C pean3ariieil METOIUKHN, 00yCIOBICHHOM
MaTepraJbHON TEXHUYECKOM 0a3bl.

G . TO pem
CMTE - CVMTB + CMTE’
rae

Crrls - 3aTpaThl paboyero BpeMeH! Ha HAyYHO-HCCIEN0BaTeIbCKyIo paboTy Ha

Hay4yHO-TeXHHYecKoM  oOopynoBanuu (HTO), Bkiatouas  TEXHOJIOTHYECKHUE
OTIepaIlMOHHBIC PAOOTHI.

Chrs - BPEMEHHBIE 3aTpaThl Ha CO3aHUE OMBITHO-KOHCTPYKTOPCKUX MOJIENeH
U BpeMs OTBEJICHHOEC Ha HCIBITaTeIbHBIE pPa0OThl MPU HAYYHO-TEXHHUYECCKOM
obecriedyeHUN pa3pabOTOK OMNBITHOM MOJEIM pacyueT 3aTpayeHHOro0 BPEMEHHU
Ha HAy4YHO-UCCJIEIOBATEIbCKYI0 pPadOTy MOXKHO MPOU3BOAHWTHL IO dopmylie, Te
ONBITHO-KOHCTPYKTOPCKas MoAesb o0o3HaueHa kak (OKM).

To ecTh, OyayT y4YTEHBl BpPEMEHHBIC YCIIOBHS IIPH KOTOPBIX IPOUCXOIHUT
3aTparta UHTEUICKTYyaJIbHBIX U SMOIMOHAIBHO-YYBCTBEHHBIX YCHUJIUN y ONEpPaTOpPOB
Hay4YHOM POTHI M MX HapallMBaHHUE 3a CUET MOBBIINICHUS KaueCTBAa KOHCYIbTATHBHOM
MOMOIIM BO BpeMsl TMEJAarorMuyecKoro COMPOBOXKIEHMS, 3a CYET MOBBIIICHUS
3 PEKTUBHOCTH TMENarorMUYeCKd YOPaBIsieMOM U PETyJIUPYyeMON JeATeIbHOCTH
CO CTOPOHBI HAy4YHOTI'O PYKOBOJUTEINS, HAYaJbHUKOB, KOMAaHJIUPOB OMNpPEACICHHON
Cnyx0bl, pyKOBOJICTBAa BOCHHOTO By3a. be3ycliOBHO, MpW ONTUMH3ALUK TIpoiiecca
JUYHOCTHO-TIPO(PECCHOHATILHOTO  CTAHOBJICHUS ~ ONEPaTOpPOB  HAYYHOM  POTHI
B YCJOBUSX BOCHHOTO BY3a, OTBETCTBEHHOCTh 3a JOCTHXEHUS PpEe3yJIbTaTOB
BO3JIAraeTcsl Ha PYKOBOAUTEIS HAyYHO-HCCIIEIOBATENbCKOM padoTel. M 310 He
BBbI3BIBAET COMHEHMS. Kak W3BECTHO, Hay4YHbIe PYKOBOJUTEIH CIOCOOHBI
OXapaKTEepPU30BaTh JUYHOCTHO-TIPO(ECCUOHATBPHOE PA3BUTHE OMEPATOPOB HAYYHOU
POTHI B MEPUOJ] UX CTAHOBJICHHS B BOSGHHOM BY3€ U COCTaBUTh PEUTHHT TTOKa3aTeseH,
MOJIYYCHHBIX BO BPEMsI KOHTPOJISI BBIMOJIHEHHON HAY4YHOM padoThI [7].

B mannom mporiecce, ero oreHka (pUHAHCOBBIX, IKOHOMUUYECKHUX U TPYAOCMKUX
MokKa3arejied MpU BOEHHO-TEXHUYECKMX 3aTpaTrax Ha pa3pabOTaHHOE BOEHHOE
U3JIeTTUEe MOXKET JIMOO MOBBICUTH JIMYHOCTHO-TIPOGECCUOHANTBHBINA CTATYC ONIEPATOPOB
Hay4YHOU POTHI U3-3a UX BBICOKOW OpTraHM3allMKi Hay4dHOTro Tpyaa. JInbo Takxke cBeCTH
9TH TIOKa3zaTtenu Ha Oojiee HHU3KHM YPOBEHb, TEM CAaMbIM OIIEHUTh ONTHMH3AIIUIO
mpoiiecca JIMYHOCTHO-TTPO(ECCHOHATILHOTO CTAHOBIICHHS ONEPAaTOPOB HAYYHOM POTHI

B YCJIOBHUAX BOCHHOI'O By3d KaK HC COCTOATCIIbHOC SABJICHHUC.
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BrIBOZBI: Kak TMOKa3bIBACT MPAKTHKA, ONTHMHU3AIUS TPOIEcCca CTAHOBJICHUS
OTlepaToOpoB HAYYHOW POTHI BOEHHOTO BY3a, 3aBUCUT HE TOJBKO OT OMNEPaTOPOB
HaY4YHOU POTHI, CKOJIBKO OT JIMYHOTO B HEH yJacTHsI HAYIHBIX PYKOBOJAHUTEICH.

OnTumuzanus  mpolecca JUYHOCTHO-TIPO(PECCHOHATBLHOTO  CTAHOBJICHUS
OlepaToOpoB HAYYHOW pOTHI BHOCHUT KayeCTBEHHOE W3MCHEHHE OTHOIICHUS
OTEpaTOpPOB HAYYHOM POTHI K TEKYIIEMY COCTOSHHIO HAyYHBIX WCCIIECIOBAHUN
B BOCHHO-TIPEIMETHON 00J1acTH, O0YCIIOBJIEHHON MCTOPUEH Pa3BUTHS COBPEMEHHBIX
HAYYHBIX MCCIIEAOBAHNN, MEKIIPEAMETHBIMHE CBSI3SIMHU C IPYTUMHU 00JIaCTSIMU 3HAHUH.

Hanuurie BBICOKMX HAy4YHBIX pE3yJIbTaTOB B 0O0JACTH BOEHHO-TEXHUYECKUX
pa3paboOTOK, MO KOTOPHIM OIEpaTOpbl HAYYHOM POTHI OCYIIECTBIAIOT HAYyYHOE
MCCJICIOBAHNE, HABBIKM WX WHAWBUAYATHLHONM M KOJUICKTUBHOM HaydyHOH pPabOTHI,
ymMeHue GOpMHpPOBATH BpPEeMs HAYYHOW pabOThI TOBOPAT O KAadyeCTBEHHOM IJTarle
WX CTAHOBJICHUS B BOEHHOM By3€. A TakXe O MOJOXKUTEIbHON HAYYHOW penmyTaiui,
B TOM YHCJIE€ CIIOXKHMBIIICICS U3-3a OTCYTCTBUSA IUIaruaTa B UX HaAYYHBIX MTyOJIUKAIUSX.
[IpakTruueckas 3HaYUMOCTh ONTUMM3AIUN HAy4YHO-UCCIIEI0BATEIbCKON
NEATETPHOCTH  3aKIIOYaeTCs B TOM, 4YTO  TPEMIOKCHHBIA  KOMILUICKC,
TUATHOCTUPYIOIINN  JIMYHOCTHBIE OCOOEHHOCTH OIEpaTOpPOB HAYYHOW  POTHI,
MO3BOJISIET KOHKPETU3UPOBATh W TMPOTHO3HPOBATH TMEPCHEKTHUBBI WX HAyYHOU
NPUTOJHOCTH K  HCCIEJOBATENbCKOM  AesaTenbHOCTH. ONTUMAalbHBIE — MYTH,
JIEHUCTBYIOIINE CIMOCOOBI M JOCTYIHBIE CPEJCTBAa BO3JACUCTBHUS TMPH ONTUMHU3AIMNH
MpoIecca CTAHOBJICHUS OMEPaTOpPOB HAy4YHOM pOThI HauOojee ONTUMAIbHO
PaCKpBIBAIOTCS B YCIIOBUSIX HAyYHO-TEXHUYCCKOM IITKOJTBI-CEMUHApa
«MadpopmanionHas 0€30MacHOCTh — aKTyallbHasg MpobjieMa COBPEMEHHOCTH.
CoBepIlieHCTBOBaHHE 00pa30BATENbHBIX TEXHOJIOTHUH MOATOTOBKU CIICIIHAIMCTOB

B 001acTH HH(POPMAIIMOHHOM 0€30TIaCHOCTI.
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PA3PABOTKA ITIPAKTUYECKOM PABOTHI
C UICITIOJIb30OBAHUEM BUPTYAJIbHOM CUMY.JISIITAN
JIJIS1 HOBBINIEHUS UH®OPMAIIMOHHON
I'PAMOTHOCTH YYAIIUXCA

Ecem0exoBa Kyunbi3 KyanbieBHa

IIpEenoaaBaTeib

®daiizy/uiaeBa Kancasa KaiiparoBua

CTYJIEHT

Hayunsiii pykoBoautens: KucadbexoBa Ilepusat AyesnoBHa
CTapIINi ITPENO1aBaTelb

HAO «KaparanguHCKUil yHUBEPCUTET

uM. E.A. bykeTtoBa»

AnHoTaumMsi: B maHHO cTathe mpeacTaBiieHa pa3paboTKa MPaKTUUYECKOM
paboOTbl C  HUCIOJIB30BAHUEM  BHUPTYAIbHOW CHUMYJSUMMA  JUJISI  MOBBIIICHHS
MH()OPMAMOHHOW TpaMOTHOCTH ydamuxcsi. OCHOBHOE€ BHHUMAHHE YEIAETCA
MPUMEHEHUIO COBPEMEHHBIX TEXHOJOTMH B 00pa3oBaTEIbHOM IMpOLECCE, YTO
CHOCOOCTBYET aAKTHMBHOMY OOYYE€HHIO U TIJIyOOKOMY TOHMMAaHHUI Yy4eOHOro
matepuana. [Ipaktudeckas pabora BKJIIOYaeT B ceOsl 3a/laHus, HalpaBiCHHbIE HA
pPa3BUTHE HABBIKOB aHAJIM3a JAHHBIX M KPUTHYECKOrO0 MbIIUIEHMS. Mcnoap3oBaHue
BUPTYAJIbHBIX CUMYJISILUAN MTO3BOJISET yYAUIUMCS UCCIEA0BATH CIIOXKHBIE KOHLIECTIIINH
B 0e30macHOM M HHTEPAKTUBHOW Cpene, YTO TMOBBIIAET MOTHUBALUIO U
BOBJICUEHHOCTb. Pe3ynbTarel pabOThl MOAYEPKUBAIOT 3HAUYMMOCTb HMHTETPALUU
HM(POBBIX HMHCTPYMEHTOB B oOpa3zoBaHue s (HOPMUPOBAHHUS HEOOXOIUMBIX
KOMIIETEHIIMHA Y COBPEMEHHBIX YUaIIUXCS.

KuaroueBble  ciaoBa:  BUpTyalibHasg  CUMYJsiUUsA,  MH(OpManuoHHas
IPaMOTHOCTh, MpAaKTUYecKas paboTa Mo (QU3MKe, HABBIK pabOThl ¢ BUPTYyaJIbHBIMU
CUMYJIALIMSAMU, 3aKOH COXPAHEHUS SHEPTUH.

DEVELOPMENT OF PRACTICAL WORK USING VIRTUAL
SIMULATION TO IMPROVE STUDENTS INFORMATION LITERACY

Y essembekova Zhuldyz Zhuanyshevna
Fayzullayeva Zhansaya K airatovna
Scientific adviser: Kissabekova Perizat Auelovna
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Abstract: This article presents the development of practical work using virtual
simulation to improve students' information literacy. The main focus is on the use of
modern technologies in the educational process, which contributes to active learning
and a deep understanding of the educational material. Practical work includes tasks
amed a developing data analysis and critical thinking skills. Using virtua
simulations allows students to explore complex concepts in a safe and interactive
environment, which increases motivation and engagement. The results of the work
emphasi ze the importance of integrating digital tools into education in order to form
the necessary competencies for modern students.

Key words:. virtual smulation, information literacy, practical work in physics,
the skill of working with virtual ssmulations, the law of conservation of energy.

B coBpemeHnHOM 00pa30BaTeNbHOM MpOIECCE OAHOM U3 BAXKHEHIIMX 3ajad
ABIISICTCS Pa3BUTHE WH(OOPMAIMOHHONW TPAMOTHOCTH YYaIIMXCS. OTO BKIIOYAET
B ce0si yMeHHE HaxXOIuTh, OLIEHUBATh M HCIOJIb30BaTh HH(OpPMAIIMIO, a TaKKe
HAaBBIKH KPUTHYECKOTO MBITIUICHUSI U PA0O0THI ¢ MU(PPOBBIMU TEXHOJOTHAMH. OTHUM
3 3(Q(QEKTUBHBIX CIOCOOOB JOCTMKEHMSI STOW LENH SBISETCS HCIOJIb30BAHUE
BUPTYAJIbHBIX CUMYJISIUI, KOTOPHIE MO3BOJIAIOT YYAIIUMCS HE TOJIBKO IMOJy4aTh
TEOpETUYECKHE 3HAHMsI, HO M MPUMEHSITh WX Ha TMpakTuke. B maHHo# crathe Oyjaer
paccMOTpPEeH TpoIecc pa3padOTKH MPaKTUYECKOW pabdoThl C HCIOJIH30BaHUEM
BUPTYyaJIbHOW CHUMYJIAINM, HAMpaBJICHHOW Ha TOBBIIMICHHE WH()OPMAIMOHHON
TPaMOTHOCTH YYaIuXCsl.

Hcnonp30BaHne BHUPTYaJbHOM CHMYJSIIMM B 00pa3oBaTeIbHOM Ipoliecce
npuodperaeT Bce  OoJiblliee  3HAUY€HHE, OCOOEHHO B  cdepe  pa3BUTHUS
MHDOPMAIIMOHHONW TPAaMOTHOCTU YdYalluxcs. BupTyalbHble CUMYJSIIUA — 9TO
U(pOBBIE MOJETH pPEATbHBIX MPOILECCOB WM SBJICHUN, KOTOpPbHIE TO3BOJISIOT
YYaIUMCsl SKCTIEPUMEHTHPOBATh M M3y4aTh Pa3IMYHbIE KOHIICTIIUN B 0€301aCHON U
KoHTposupyemoit cpene [1]. Jlanubiii MeTon oOyueHust ocoOeHHO 3ddekTuBeH s
(GhOpMHUPOBaHUS y YUAIIUXCS KIFOYEBBIX HABBIKOB pabOTHI ¢ MHGOpMAITUEH: aHan3a,
WHTEPIPETAINH, TTOUCKA, OIICHKN U IPUMCHCHUS JTAHHBIX B PA3JIMYHBIX CUTYAIUSIX.

Bupryanbaple  CUMYyNAIMM  MPEAOCTABISIOT  YYaIlUMCS  YHUKAIBHYIO
BO3MOXKHOCTh TPAKTHKOBAaTHCA B 0O€30MacHOM W HMHTEPAKTHUBHOM cpefe, dYTo
MOBBILIAET YPOBEHb BOBJICYEHHOCTH U UHTepeca K oOyudeHuto. B mporecce
WCIOJIb30BaHUsl CUMYJISIUN yyalluecs MOJIydaloT OMBIT padoThl ¢ MH(OpMarmen
B KOHTEKCTE KOHKPETHBIX 3aJad W cleHapueB. Hampumep, B CUMYIALMIX
0 €CTECTBEHHBbIM HayKaM, TaKMX Kak (U3MKa WIM XUMHUS, Yy4Yalldecs MOTYT
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U3y4yaThb IIOBEJACHUE PAa3JIMYHbIX MAaTEpPUAJIOB W SABJIECHUHN, DKCHEPUMEHTHUPOBATH
C mapamMeTpamMu, aHaJIu3UpOBATh pPE3YyJbTaTbl W JI€JIaTh BBIBOJBI Ha OCHOBE
MOJIyYECHHBIX JaHHBIX [2]. DTO y4UT UX HE TOJBLKO padoTath ¢ mHMOpPMaNHEH, HO U
MHTEPIPETUPOBATh €€, BBISABIATH KJIIOUEBBIE MOMEHTBHI W OTJIMYATh Ba)KHOE
OT BTOPOCTETIEHHOTO.

OnHUM U3 TPEUMYIIECTB MCIOJIb30BAHUS CUMYIISIIAN SIBJSIETCS BO3MOXKHOCTD
yyaluxcsi JeliaTh OMMOKU M YYUThCA HAa HUX 0€3 pUcCKa peajbHbIX IMOCIEICTBHM.
OmubKky B MOHMMAHUU WM WHTEpHpeTanuu MHGOPMALMKU CTAHOBSTCS YYCOHBIMU
MOMEHTaMH, KOTOPbIE TOMOTAalOT Pa3BUTh KPUTUUECKOE MBIIIJICHUE U YCBOUTH OoJiee
rIIyOOKHUE 3HAHMUS.

[IpakTyeckass paboTa ¢ HCHOJB30BAHMEM BHUPTYAJIbHONW CHUMYJISILIMM IS
MOBBIMICHUST UH(POPMAIIMOHHON TPAaMOTHOCTH YYaIllUXCS — 3TO OPraHU30BAHHBIM
o0pa3oBaTeNbHBIA MpOIECC, B XOJE KOTOPOIrO Yyyalllhecs B3aUMOJICUCTBYIOT C
BUPTYaJIbHBIMA UHCTPYMEHTAMU U MOJEISIMU 111 U3YUEHUS ONPEICICHHBIX TEM WIH
KOHIleNIMi. DTa paboTa HampapjieHa Ha PAa3BUTHE HABBIKOB IOWCKA, aHAIW3a U
npuMeHeHus: nHhOopMaIiK, a Takke Ha POPMUPOBAHUE KPUTHUECKOTO MBIITUICHHS U
yMeHHsT paboTath ¢ UUQPPOBBIMH  TEXHOJOTUSIMU.  YYallUecs, BBIOIHSISA
MPAKTUYECKYI0 pabOTy, O3HAKOMSTCS C TPUHIUIAMH pabOThl BUPTYaIbHOU
CUMYJIAIINY, HAy4aTcsl UCKaTh U aHAIM3UPOBATh MHPOPMAIIUIO, HEOOXOIUMYIO IS
BBITIOJTHEHUS 3aJlaHHM, a TaKXKe Pa3BUTh HABBIKM KPUTUUECKOTO MBILIIJICHUS TPU
MHTEPIPETALNH PE3yJIbTATOB CUMYJISIIIUU.

B nanHoil paboTe mpeactamisieM pa3paOOTaHHYIO MPAKTUYECKYHO paboTy
C ucrnosib3oBaHueM BupTyanbHOU cumyssiiiuu PhET wa Temy «/3ydenue 3akona
COXPAaHEHHUs SHEPTHH» Yepe3 CHUMYISANHI0 «DHeprus B cucrtemax» [3]. OcHoBHOM
[EJIBI0 TIPAKTUYECKON padoThl siBisieTcsi: O3HAKOMIIGHHWE YYalluxcsi ¢ OCHOBAMH
3aKOHAa COXpPAaHEHUS JHEpruu; Pa3BUTHE HABBIKOB pPabOTHl C BUPTYyIbHBIMHU
CUMYJISIIUSIMU U aHanu3a AaHHbIX; ColelCTBUE KPUTUUYECKOMY MBIIUICHUIO 4Yepes
MCCJIEIOBAaHNE PA3IMYHBIX (DOPM DHEPTHH U UX MTPeoOpa30BaHUN.

B xome mnpakTuueckol pabOThl ydalIUMCS TMPEAJaraeTcs BBITOJIHUTH
CIEAYIOIIUE 3aTaHUSL:

3ananme 1: UccaenoBanue MexaHu4eCKOM IHEPIUM:

YyammmMcs mpemsiaraeTcsi yCTaHOBHTH BBICOTY OOBEKTa B CHUMYJSIIIUU U
3aIlyCTUTh €r0 IBUKEHUE.

3amanue: 3aQUKCUPOBATh 3HAYCHHS TOTCHIIMAIBPHON W KHHETHYECKOU YHEPTUU
Ha Pa3JIMYHBIX dTanax JBMKEHUs (HampuMmep, Ha BEpXHEH TOUKEe, B MOMEHT MaJIeHUs

Y Ha JIHe).
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Borpocsl mi1st 06CyKaeHus:

1. Kak MeHseTcs NOTEHIMANbHAs W KUHETHYECKas JHEpPrust B IIpoIecce
JIBVDKEHUS?

2. Kakx M0O>XHO 0OBSCHUTHh H3MEHEHHUS Ha OCHOBE 3aKOHA COXPAHEHUS dSHEPTUN?

3ananue 2: [IpeoOpazoBaHue JHEpPrum:

VYyammecss  JOJDKHBI ~ WM3MEHUTh  YCJOBHSL  CHUMYJALMH,  J00aBUB
JOTIOJTHUTENbHBIC AIEMEHTHI (HapuMep, MPY>KUHY WIH IPYroil 00BEKT).

3amanue: MccienoBaTh, Kak MPOUCXOANUT MpeoOpa3oBaHUe YHEPTHHU U3 OJHON
dbopmbl B Apyryro (Hampumep, NOTEHIHMAIbHASI YHEPTUS NMPY>KUHBI B KHHETUYECKYIO
SHEPTUI0 OOBEKTA).

Bonpocs! 1u1st 06cyxneHus:

1. KakoBbl npumepsl npeoOpa3zoBaHus SJHEPTUU B PEATIbHOM KU3HN?

2. Kakue BBIBOABI MOXKHO C€laThb O B3aUMOJCUCTBUU DPA3IUYHBIX (HOpM
sHeprumn?

3ananue 3: TemioBasi JHeprus:

VYyamuecss TOJKHBI BKIIOYUTH 3JIEMEHThI, KOTOPbIE MO3BOJISIOT MCCIEA0BAThH
TEIUIOBYIO PHEPTHIO (HAIpUMEp, B3aUMOJCHCTBUE MEXAY TOPSUYMMHU M XOJOTHBIMU
TEJIaMH ).

3ananue: 3aUKCHPOBATh HW3MEHEHHUS TEeMIEepaTypbl U OOCYXIaTh, Kak
MPOUCXOANT Mepeiaya Teria.

Bormpocsl aiist 00CyKaeHus:

1. Kak TerioBast sHEpTUs CBsi3aHa ¢ APYrUMU (HOpMaMu SHEPTUH?

2.Kak 3akOoH COXpaHEHHWs DHEPTUU TPOSBISIETCS B TMpoIeccax Mepeaadn
Teria’?

B 3akirouuTenbHOM 3Tame ydaluuecs OOCYXKIAlT pe3ysbTaTbl padOThI
B Tpynmax, TJe Kakaas Tpymnmna MpeACTaBIsIeT CBOM BBIBOJBI, Jefias aKICHT Ha
HaOMIOACHUSAX, KOTOpPbIE OHM CJEJIald B XOJE BBINOJHEHUA 3aJaHui. BaxHo
MPOBECTH KOJUIGKTMBHOE OOCYXJE€HHE, B XOJE€ KOTOpPOro Yydyalluecs MOTyT
MOJICTTUTHCSI CBOMMH HAOIIOJICHUSIMHU, CPABHUTH PE3YJIbTaThl M 33J]aTh BOMPOCH APYT
ApyTy. DTO CIOCOOCTBYET PA3BUTHIO KPUTHUECKOTO MBILUICHUS U YMEHHUIO paboTaTh
B KOMaH/IE.

Anpobanuio JaHHOM pa3pabOTKU MPOBENM CO CTyJIeHTaMu 1-ro Kypca
oOyueHusi. bbuin caenansl ciaeayromuye HaoMoAeHUS U BBIBOJIbI:

- BONBIIMHCTBO CTYJAEHTOB CMOIJIM YCIEIIHO OOBSICHUTH KOHIIETILIHIO 3aKOHA
COXpaHEHUsI YHEPTUU M MPOJAEMOHCTPUPOBATh €ro MPUMEHEHHE Ha mpakTuke. OHuU
OCO3HAJIM, YTO PHEPIHsI HE NCUE3AET, a MpeodpaszyeTcs U3 OJHOU (POPMBI B IPYTYIO.
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- Crynentsl ObicTpo ocBowid uHTepdeiic cumynsiuuu PhET u cmornu
3¢ (}EeKTUBHO B3aUMOJICHCTBOBaTh C PA3MMYHBIMU  DJIEMEHTAMH  CUMYJISIUH.
92% y4YaCTHUKOB OTMETWIM, YTO HCMOJb30BAHUE CUMYJSIIUUA 3HAYUTEIBHO
YOPOCTHIIO IOHUMAaHUE (PU3UIECKUX MPOIECCOB.

- VYyammecss NpoJEMOHCTPUPOBAIU CIIOCOOHOCTh aHAIU3UPOBATh JIAHHBIE,
MOJIy4YEHHBIE B XOJI€ JKCIEPUMEHTOB. &85% CTYIEHTOB CMOIJM KOPPEKTHO
UHTEPIPETUPOBATh HW3MEHEHUS B TMOTEHUUAIbHOW U KUHETUYECKON HHEPruu
U OOBSICHUTD, KAK OHU CBSI3aHBI C BBICOTOM M CKOPOCTHIO IBMUKYIIETOCS O0OBEKTA.

- Bo BpeMs 00cyx1eHUH B IpyMNIax CTYJEHTbl aKTUBHO JETWINCh MHEHUSIMU U
BBIBOJIAMH, YTO CBUIETENILCTBYET O Pa3BUTUU HABBIKOB KPUTUYECKOI'O MBIIUICHHUS.
78% CTYIEHTOB OTMETWJIM, YTO 33JaHUE IIOMOIJIO MM Jy4ll€ OCMBICIUTBH CBS3U
MEXIY pa3IuYHbIMH (POpPMaMU SHEPTUU U UX MPE0OPa30BAHUSIMMU.

- Ilpaktuueckas pabora BbI3Baja BBICOKHMII MHTEpPEC y CTYAEHTOB.
90% OmNpONIEHHBIX BBIPA3WIN KEJIAHUE MPOJOJIKUTH MCIIOIb30BaHUE BUPTYaIbHBIX
CUMYJISIUN B JanbHelmeM oOydeHuu. CTyleHTbl OTMETWIIM, YTO UHTEPAKTUBHBIN
dbopmat 00yueHus AenaeT mpoiiecc 0oJiee yBIEKaTEIbHBIM U CIIOCOOCTBYET JIyUIlIEMY
YCBOEHUIO MaTepuaa.

Pe3ynbTaThl BRIMIOJHEHHS 3aIaHUI TIPEICTABICHBI B ceAyromIei qauarpamme 1.

Muarpamma 1. Pe3yJbTaThl NPaKTHYECKOil pad0ThI CTYIeHTOB

Pesynbrarel mnpakThyeckoil pabOTBl CTYJEHTOB 1 Kypca IOKa3bIBaIOT
MOJIOKUTEIBHOE  BJIMSHUE HUCHOJB30BaHUS BUpTyaibHOM cumymsuuu PhET
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Ha DOHMMAaHWE 3aKOHAa COXPAHEHUS DJHEPruu, pa3BUTUE AHAIUTHYECKHUX
U KPUTHMYECKUX HABBIKOB, a TAKXXE HA MOTHBALMIO ydallUXcs. BHeapeHuwe Takux
METOJIOB B  00pa3zoBaTeNbHBIN mpouecc sABIAseTcs A((EKTUBHBIM  IIaroM
K MOBBIILIEHUIO KauecTBa OOy4eHUs: U (POPMUPOBAHUIO HEOOXOAUMBIX KOMIIETEHLUHN
y CTYJEHTOB.

[TpakTnueckast padbora, pa3paboranHas ¢ ucnojp3oBanueM cumyisiuuud PhET,
MO3BOJISIET YYalIUMCS HE TOJBKO HM3YYUTh 3aKOH COXPAHEHUs HHEPIrUd, HO U
pa3BUBAaET Ba)KHbIE HaBBIKM HMH(OPMALIMOHHOW I'paMOTHOCTH. Bo-mepBbix, pabota
C BHUPTYaJbHOM CHUMYJISIMEH CIMOCOOCTBYET AaKTHBHOMY OOYYCHHIO: YdJalluecs
CTaHOBSATCS aKTHBHBIMH YYaCTHHKAaMH MPOLECCA, a HE NACCUBHBIMU CIIYLIATEJIIMM.
Bo-BTOpBIX, 3a7auyM Ha aHAIW3 JAHHBIX W KPUTHYECKOE MBIIIJIEHUE IOMOTaoT
(GbopMHpPOBAaTh YMEHUE HWHTEPHPETUPOBATH PE3YJbTAThl W JENaTh BBIBOABL, YTO
ABJIIETCS  KIIIOYEBBIM  acleKTOM HMHGOpPMAlMOHHOM TpamoTHOCTH. Hakonern,
MHTErpaldsl TEXHOJIOTMI B Y4Y€OHBIA MPOLIECC IMOBBIIIAET MOTHUBALMIO YYalIUXcs,
nenaer o0yueHue 0osiee UHTEPAKTUBHBIM U YBJIEKATEIbHBIM.

Hcrnonb3oBaHue BHUPTYyaJIbHBIX CUMYJIALMA B 00pa30BaTeIbHOM IpOLECCE
IpeJCTaBIsieT COOOW MOIIHBI MHCTPYMEHT JUIsl TMOBBIIEHUS HH()OPMALMOHHON
rpaMOTHOCTH  ydamuxcs. Pa3paboTka mpakTHYeCcKOM paboThl, OCHOBaHHOM
Ha B3aMMOJIEWCTBUU C CUMYJIALIMSIMH, HE TOJBKO YriayOssieT MOHMMaHHUE y4eOHOIo
Marepuana, HO W pa3BUBAET BaKHbIE HABBIKM, TAKWME KaK aHAIU3 HHQPOPMALIHH,
KPUTHUYECKOE MBILIUIEHHE U COTPYAHHUYECTBO. BHenpeHue mMoaoOHBIX MPaKTUK
B YYeOHBIH MpoOIecCC CHOCOOCTBYET MOATOTOBKE y4allMUXCS K JKU3HU B
MHPOPMALlMOHHOM  O0IlecTBe, TA€  CHOCOOHOCTh  HAaxoQuTh,  OLICHUBATH
M HWCHOJNb30BaTh HMHPOPMALMIO SBISETCA KJIIOYEBBIM aCHEKTOM  YCHEMIHOIO
(YHKIMOHUPOBAHUS.
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Annoramusi: CtaTesi paccMarpuBaeT ucnois3oBanue PhET-cumynsuuid nms
noBeimieHust dPdexruHoctu STEM-00pa3oBaHusi B mpenojaBaHuu  (PU3MKH.
PhET-cumynsiiiuu  ipeacTaBisiioT co0OW MHTEPAKTUBHBIC WHCTPYMEHTBI, KOTOPBIC
BOCIHPOU3BOIAT (PU3NUECKHE SKCIIEPUMEHTBI U IIPOLECCHI, AeJIasi UX JTOCTYIHBIMU JIsI
yUalmxcs HE3aBHUCHMO OT Hamuuwsi jJabopatopHoro obopynoBanus. C MOMOIIBIO
TUX CHUMYJSIUN YydYamluecss MOTYT HU3ydaTh CIIOKHBIC KOHIICTIIIMM, TaKUE Kak
MEeXaHMKa, OJJIEKTPUYECTBO M ONTHKA, Yepe3 BU3yallbHble W IPAaKTHYECKUE
OKCIIEPUMEHTBI. JTO  CHOCOOCTBYET  pPa3BUTHIO  KPUTHYECKOTO  MBIIUICHUS
U TIyOOKOTO TMOHMMaHUs (U3UYECKUX sBIeHUU. Takke 00CYKTArOTCS METObI
uHTerpaunu PhET-cumynaumii B yueOHbIN mpoliecc, UX MoJib3a B paboTe Ha YpOKax U
CaMOCTOSITEIbHOM M3YUYEHHUH, MTOBBIIIAS MOTUBALIUIO YUALUXCH.

KiroueBble caoBa: STEM-o0OpaszoBanue, PhET-cumynsiuun, mnpernomaBaHue
(bu3MKHN, KPUTHYECKOE MBIIIJICHHE, ABM)KEHNE CHapsAIa, u3yueHue 3akoHa dapanes.

INTEGRATING PHET SIMULATIONSINTO STEM EDUCATION:
A NEW APPROACH TO TEACHING PHYSICS

Y essembekova Zhuldyz Zhuanyshevna
Ametova Dilyaram Bahadurovna
Scientific adviser: Kissabekova Perizat Auelovna

Abstract: The article examines the use of PhET smulations to enhance the
effectiveness of STEM education in physics teaching. PhET simulations are
interactive tools that replicate physica experiments and processes, making them
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accessible to students regardless of the availability of laboratory equipment. Through
these simulations, students can explore complex concepts such as mechanics,
electricity, and optics through visual and hands-on experiments. This approach
fosters critica thinking and a deeper understanding of physical phenomena.
Additionally, the article discusses methods for integrating PhET simulations into the
learning process, their benefits for classroom instruction and independent study, and
how they increase student motivation.

Key words. STEM Education, PhET Simulations, Physics Teaching, Critica
Thinking, Projectile movement, studying Faraday's Law.

B coBpeMeHHOM Mupe, IZie TEXHOJIIOTUHM HUIparoT Bce 0oJiee€ BaXKHYIO POJIb,
BXHO JlaBaTh yYalIUMCS JOCTYNl K HWHTEPAKTUBHBIM U  yBIIEKATEIbHBIM
MHCTpYMeHTaM oOy4denus. imeHnHo 31ech Ha nomouns npuxoauT PhET — Gecrutarnas
oHNalH-TaTdopMa, TMpeasaramias MHOXXECTBO WHTEPAKTHBHBIX CHMYIISALINM,
MpeIHa3HaYCHHBIX ISl U3yYeHUs €CTECTBEHHBIX HAyK, TEXHOJIOTUW, MHKEHEPHH U
mareMmatuku (STEM).

PhET-cumynsiiiuyd  peacTaBiasioT co0OW HMHTEPAKTUBHBIC MOJECIH, KOTOPHIC
MO3BOJIAIOT YYAIIUMCSl UCCIIEIOBATh HAayUHble KOHLEMIUU U SKCIIEPUMEHTHPOBATH C
HUMHU B BUPTyasbHOU cpenie. OHU pa3padoTaHbl C 1ENbI0 clienaTh 00yueHue Oosee
HarJIsHBIM, THTEPAKTUBHBIM U JOCTYIHBIM I BCEX.

PhET-cumynsiiium craHoBsTCS (h(HEKTUBHBIM HHCTPYMEHTOM JIJISI TTOBBITIICHUS
kauectBa STEM-oOpa3zoBanusi Ha ypokax (u3uku, npenjaras ydaliuMcs
BO3MOXXHOCTh TIOTPYXKEHHUSI B MHTEPAKTUBHBIC M BU3YaJIbHO HACHIIIEHHBIC MOJEIN
¢busnueckux saBieHui. Vcrmonb30oBaHWE TaKWX CHUMYJSAIHMNA TO3BOJIAET YYalluMCS
CaMOCTOSITENIbHO HCCJIEIOBaTh pa3jMyHble aCHEKThl MEXAaHHUKH, JJIEKTPUYECTBa,
ONTHKU W JIPyTruX oOsacteil (pU3MKH, YTO CHOCOOCTBYET JIydIllIeMy MOHUMAaHHUIO
TEOPETUYECKUX TMPUHIUIOB W Pa3BUTHIO KPUTHUECKOro MblluieHus. brarogaps
PhET-cumynsiniusiM  ydaniuecss MOTYT MPOBOJUTH OIKCIEPHUMEHTHI, HEIOCTYITHBIC
B OOBIYHON JabopaTopuu, UYTO 3HAYUTENBHO oOoramaer ydeOHBIM MpoIriecc.
WuTerpamuss 3TUX TEXHOJOTHH B YPOKHM U JIOMAlllHAE 3aJaHUs MOTHBUPYET
YUYEHHUKOB, JIeJIaeT U3y4eHHe (PU3UKU UHTEPECHBIM U 3arlOMUHaromumest [1].

[MpeumymectBa ucnonb3oBanus PhET-cumynsiun B STEM-00pa3oBanuu:

— CuMynauud TIOMOTAalOT BH3YyaJU3UPOBAaTh aOCTpakTHBIE (HU3HUECKUE
ABJICHUS, TaKWe€ KakK JBW)KEHUE YACTUL, TpaBUTALMs, DJIEKTPOMArHeTUsM. OITO
MO3BOJIIET YYalllUMCS JIy4Yllle MOHATh KOHLENIMU U CPOPMHUPOBATH MHTYUTHUBHOE
MOHMMAaHUE (PU3UUECKUX MPOIIECCOB.
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— CumynsiuuM MO3BOJISIOT YYaIlMMCSl SKCIIEPUMEHTUPOBATh C Pa3IMYHBIMHU
napamMeTpaMu, HaOJII0aTh 3a PEe3yJbTaTaMHU U JIeJIaTh BBIBOJBI. DTO MO3BOJISIET UM
pa3BUBATh KPUTUYECKOE MBILIJIEHUE, pelIaTh IPOOJIEMbI U CTPOUTH THIOTE3BI.

— VYuyamucs MOTyT B3aWMOJIEMCTBOBATH C MOJENSIMHU, U3MEHSSA MapaMETPhl
U HaOro/as 3a MOCJIENCTBUSIMU. DTO MOMOTAeT YriIyOUTh MOHUMAaHHE KOHIICTIIIHM,
TaKUX KakK CUja, SHEPIHs U IBH)KECHHE.

— MpHuorue ¢usnyecKkue KOHIEMIMU, TAKUE KaK 3SJIEKTPOMATrHUTHBIE MOJIS
WIK KBaHTOBbIE OS((EKThl, CI0XKHO mNpeAcTaBUTh. CHMYIAIMH TO3BOJIAIOT
BU3YaJIM3UPOBATH ITH SIBJICHUS, Jesasi X 00Jiee JOCTYIMHBIMHU JIJIsl TOHUMAaHHUSI.

—  PhET-cumyssiiiuy mo3BOJISIOT yUaAIIMMCS YUYUTHCSI B COOCTBCHHOM TEMIIC.
Kaxx11p1il MOXET COCpPeOTOUUThCS Ha TEX acleKTaxX MaTepHalia, KOTOpble TpeOyroT
JOTIOJIHUTEIIbHOTO BHUMAHUS.

— Hcnonb3oBaHWEe WHTEPAKTUBHBIX CUMYJISIIUA JeiaeT oOydeHue Oosee
YBJIEKAaTEIbHBIM U MOTUBHUPYET K 00Jiee TITyOOKOMY U3YUEHHUIO (DU3UKH.

[Tpumenenue cumynauuii PhET Ha ypokax ¢u3nku cniocoOCTBYeT aKTUBHOMY
BOBJICUEHUIO Yy4YalIUXcsl B y4€OHBII MpOLIECC M YIy4lIAaeT MOHMMAHUE KIIFOUEBBIX
($U3MYECKUX 3aKOHOB, YTO OBIBAET TPYAHO PEAU30BaTh B JJAOOPATOPHBIX YCIOBUSIX,
VUHUTHIBASl, YTO JAJEKO HE BCE IIKOJbl OCHAILEHbl HYXHBIM OOOpYJAOBAHHEM.
bnaromapss PhET-cumynsinusam — yyammecss MOTYT TPUMEHSATb CBOWM  3HAHMS
Ha TMpaKTHUKE, JeNiaTh BBIBOJAbI M pEIIATh CIOXKHbIE 33Jaud. OTH CUMYJALHH
MO3BOJISIIOT TOBTOPUTH JKCIIEPUMEHTHI, TPYIAHBIE ISl BBINOJIHEHUS B pEajbHbBIX
1abopaTopuUsX, UM CO3AaTh YCIOBHS, KOTOPbIE JIeT4e HAOMI0AaTh U aHATU3UPOBATh.
Baxxno ormeruts, uro PhET MoxHO ucnosb3oBaTh Kak Ha ypokax, TaKk WU IS
JOMAIIIHUX 3a/JaHUi, YTO MO3BOJISIET YYalIUMCsl OTpadaThIBaTh MPUMEHEHUE TEOPHUH
Ha TMpPAKTUKE U pa3BUBaTh HABBIKM CaMOCTOSITEILHOIO HCCiedoBaHusa [2].
Takum oOpazomMm, ucnonbzoBanre PhET-cumynsuuii B oOyueHun ¢u3uke B IIKOJAX
3¢ (PEKTUBHO BHU3yaM3UPYET CIOXKHbIE Hay4yHble KOHIENIUH, CTUMYJIUPYET
MMO3HABATEJIbHYIO0 aKTUBHOCTH U CITIOCOOCTBYET Pa3BUTHIO HABBIKOB CAMOCTOSTEIHLHOM
paboTHI.

VYuurtens MOryT mOpeajiaratb pas3iMyHble 3aJaHus, B KOTOPBIX ydalluecs
JOJKHBI TIPOBECTH JIKCIEPUMEHTHI C TOMOUIbIO CHUMYJSIUUNA, BHUMATEIBHO
MIPOaHAIN3UPOBATH MOJTYUYECHHBIE PE3YIBTATHI U CAEIATh COOTBETCTBYIOIINE BHIBOJIBI.
OTO NEeWCTBUTENIbHO MHHOBALIMOHHBIN TMOAXOJ, MOMOTAIOIIMNA y4yaumMmcs TiyOxe
MOHSTHh U OCO3HATh (hU3MUYECKUEe Mpolecchl. Vcnonap3oBaHle CUMYIIALNNA B yueOHOM
npouecce Aa€T BO3MOXKHOCTh HAONIOAATh KOHKPETHbIE TPUMEPhl U peajbHbIC
CUTYallMM, CBSI3aHHbIE C TAaKUMH TEMaMH, KaK J3JEKTPUYECTBO, OINTHKA, a TaKKE
IPOLIECCHI, MPOUCXOMSIIME B aTOMax M SApaX XUMHYECKHUX DIJIEMEHTOB, JeJas
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oOyueHnue Oosiee yBIEKAaTEeIbHBIM U 3amoMuHaromuMmcs. [lomMmumo 3Toro, Takas
MPAaKTUKA MOMOTaeT y4alluMCs pa3BUBaTh HABBIKM aHAIN3a JAHHBIX, BBIBOJAOB M
MPaKTUYECKOTO NMPUMEHEHUs 3HaHuU. BcE 310 crmocoOcTByeT TIIryOOKOMY YCBOEHUIO
Marepuana u GOpMUPOBAHUIO KPUTUUYECKOTO MBILUICHUS Y ydyanuxcs. B pe3ynbrare
OHHM CTAHOBATCS 00Jie€ YBEPEHHBIMH B CBOMX 3HAHHMSIX W TOTOBBI MPUMEHSTH HX
B PEAIBHOM KU3HU.

Hanpumep, wncnonb3oBaHus CHUMYNISUHM «/IBUKEHHE CHapsAna» MPEKPacHO
wunocTpupyet Bo3moxkHoctd STEM-o0pa3zoBanust (pucyHok 1).

Inltlal Values
Height: 0 m
Angle: 80°
Speed: 18 m/s

Cannonball v

Mass 17.60 kg

— 1 N —

4 0 ]

Diameter 018 m
01 1

1 | I

Gravity 9.81 m/s*

4 —_4—0

C] Air Resistance +*%

Altitude Om

—

Drag Coefficlent: 0.47

_—
= f

Initial Speed 18 m/s
4 —0— B

Puc. 1. /IBu:kenue capsiaa [3]

Cumynsumst  «/IBuxeHue cHapsga» oOTIM4HO noaxomauT s STEM-
oOpa3oBaHMsl, TaK Kak TMO3BOJISIET Y4YalUMCS KCCIIECOBATh OCHOBHBIC TPHHIIUIIBI
(GU3MKYA, MaTeMaTUKH W WHXKEHEPUHU, U3ydas JBWKEHHUE Tell M0 MapadonyecKon
TpaekTopuu. B paMKkax 3TOro mpumepa yY4YUTEIb MOXKET MPEIJI0KHUTh YYEHUKaM
3a/layy CHpPOEKTHPOBATh ONTUMAJBHYIO TPACKTOPHIO ISl 3allyCKa CHApsAla, YTOOBI
JOCTAYb OMNPENCIIEHHON LENW, YYHWTHhIBAas HAYaJIbHYK) CKOPOCTb, YIOJI BBICTpEIA,
MaccCy CHaps/1a U TPaBUTALIMIO.

Quzuxa: Yyammecs MOTYT NPOAHAIM3UPOBATh, KAK HA TPACKTOPUIO BIMSET
M3MEHEHHE CHUJIbl TSKECTH, HAYaJIbHOTO YIJIa U CKOPOCTHU. DTO MO3BOJIAET JIy4lle
MOHSThH 3aKOHBI JBW)KECHUS B MOJIE TATOTEHUS U B3aUMOCBS3b MEXKIAY KUHETHUYECKOU
YU TIOTCHIMAJIILHOW DJHEPruer. Ydyamuecs CMOIYyT U3Yy4WThb 3aKkOHbl HbproTOHA
U TIOHSTh, KaK CHJIbI BJMSIOT Ha TPACKTOPHUIO JIBIXKYIIMXCS OOBEKTOB, Haydarcs
pa3nensaTh ABWKEHUE HA TOPU3OHTAIBHYIO M BEPTUKAIBHYIO COCTABIISIIOIIUE, YTO

BAXKHO /I aHAJIM3a TPACKTOPHIA.
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Mamemamuxa: [Ins BbIYMCIEHUS ONTUMAJIBHOTO YIVIa 3allycka M pacuéra
JATBLHOCTH MOJETA yUYalllUuecs: MOTYT UCTOJb30BaTh TPUTOHOMETPUUECKUE PYHKIIMHU U
(GhOpMYJIBI IBIKEHHSI C YCKOPEHHUEM, PACCUYUTHIBATh TAKUE ITApaMETPhl, KaK CKOPOCTh,
BBICOTA M paccrosHue. TakoW TOAXOJ IIOMOraeT y4aluuMcs IPUMEHSTh
MAaTEMATUYECKUE 3HAHUS HA MPAKTHUKE.

Unmcenepus: Ydamumecs MOTYT TONPOOOBaTh CHPOEKTUPOBATH CHApPS
C ONpeneNEéHHbIMU XapaKTEPUCTHKAMU (HampuMep, pa3Hod Maccoir u (Hopmoii)
U UCCIENOBAaTh, KaK 3THU IMAPAMETPbl BIUAKOT HA €ro TPACKTOPHIO. DTO YUYUT HX
aHAJIM3UPOBATh KOHCTPYKTHUBHBIE OCOOEHHOCTH OOBEKTOB M OLICHUBATh WX BIUSHUE
Ha pe3yJIbTaThl SKCIIEPUMEHTA.

Texnonoeuu: C TOMOWIBIO CHMYJSIIMM  y4YalllUECS MOTYT IPOBOJUTH
MHOTOKpATHBIE «3allyCKW», U3MEHss MapaMeTpbl W HaOI0[as 3a BIUSHUEM ASTUX
M3MEHEHHUI Ha TPACKTOPHUIO, HE UMESl PUCKa MOBPEXKICHUNU 000pYIOBaHUS U 3aTpaT
MarepuanoB. Takol NOAXOJ IO3BOJSET WM HCCIEAOBATH BAapUAHTHI, KOTOPHIC
B PEAIIBHOCTH CIIOKHO WJIM TOPOTO OCYILECTBUTD.

Takum oOpazoM, cumymsius «/[BukeHue cHapsiia» BOBJIEKACT y4alllUXCS B
STEM-o0pa3oBanue, pa3BUBAET WX HABBIKM aHAIM3a M PEUICHUS 33724 U MO3BOJISET
MPUMEHUTH MEXIUCUUILIMHAPHBIC 3HAHUS B IPAKTUYECKOM KOHTEKCTE.

Ucnonb3oBanus cumymsiuuu «M3yduenue 3akoHa @Dapanes» npna STEM-
0o0pa3oBaHMsI MOXET BKJIOYATh HMCCIIENOBATEIBCKUM IMPOEKT, KOTOPBIM MMOMOTAeT
y4aluMmcs MOHSITh, KaKk paboTaeT 3JEKTPOMarHWTHAs MHAYKIUS U Kakue (haKTOpbI
BJIMSIFOT HA BEJIMUUHY UHIYIIUPOBAHHOTO TOKA (PUCYHOK 2).

Bar Magnet
Strength:  75%

8 Magnetic Field (B)

Pickup Coil

Indicator D m

Loops: @ @

Loop Area:  50%

(™ Electrons @

(¥ Compass
O Field Meter

Faraday's Electromagnetic Lab

« E N 2 OO | @ <) &

Puc. 2. U3yuenue 3akona ®apanes [4]
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[lear MaHHOrO HCCHEAOBATENBCKOTO TMPOEKTAa 3aKII0YaeTcs B TIIIyOOKOM
MOHMMAHUMA  OCHOBHBIX MPUHLMIIOB PabOTBl TE€HEPAaTOPOB, HCCIEIOBAHUU
B3aMMOCBSI3H MEX]ly BpallleHHEM KaTyIIKd B MArHUTHOM I0JI€ U WHIYIIUPOBAHHBIM
AIIEKTPUYECKUM TOKOM, a TaKXKe H3Y4YeHUU (PaKTOPOB, BIUSIONINX HA BEIUYUHY
POU3BOAMMOrO JIEKTPUUECKOTO TOKA.

JlaHHBIM NPOEKT KMMEET 4YeTKyl CBs3b ¢ KoHuenuueid STEM, mockoiabky
OOBEIUHSAET 3TH YEThIpE MUCLUUIUIMHBI B paMKaX H3YyYECHHs MPUHIUIIOB padOThI
reHeparopoB u 3akoHa ®apanes. Bor kak kaxmas w3 obOmacteit STEM
UHTETPUPYETCSI B TAHHOE UCCIIEIOBaHUE:

@u3zuxa: OCHOBBIBASCh Ha 3aKOHAX (PU3MKH, y4YalllMecs H3Yy4aroT SBICHUS
AJIEKTPOMArHUTHOW HWHAYKIMM M B3aUMOJEHCTBUS MEXIY MAarHUTHBIM I0JIEM
U DJEKTpUYeCKUM TOKoM. [loHMMaHue 3THX (PU3MYECKUX TPHUHIIUIIOB SIBISETCS
KJIFOUEBBIM 151 paOOThI FEHEPATOPOB.

Texnonocuu: Vicnons3oBanue cUMyIsIuu «I eHepaTop» MO3BOJISAET yUaIIUMCS
BU3YaJIM3UPOBATh U SKCIEPUMEHTHPOBATH C KOHLEMIUSAMHU, KOTOPbIE OHU H3YYaloT.
OTO0 CO3/MaeT MOCT MEXAY TEOPETUICCKUMHU 3HAHUSIMH U PEATbHBIMU TEXHOJIOTHSMU,
NPUMEHSIEMbIMU B Pa3JIMYHBIX SHEPTETUUECKUX CUCTEMAX.

Huorcenepus: B mporiecce 3KCIEPUMEHTOB yUallluecs pa3BUBAIOT UHKEHEPHBIE
HABBIKM, MPOCKTHPYS W TPOBOJS WCCIEAOBAHWS, HAMpPaBICHHBIE Ha pEIICHHE
NpakTHUECKHX 3a1a4d. OHM yyaTcsl aHAIM3UPOBATh U ONTUMHU3UPOBATH KOHCTPYKIIHH,
YTO BAXHO AJIs1 OYIYIIUX UHKEHEPOB B 00IACTH YHEPTETUKH U IIEKTPOTEXHUKH.

Mamemamuxa: Ydamuecs HUCIOJIb3YIOT MAaT€MaTUYECKHUE pPACUEThl IS
aHalv3a JAaHHBIX, TOJYYEHHBIX B XO0Je JKcrmepuMeHTOB. OHM MOTYT MPUMEHSTH
CTaTUCTUYECKHUE METOJbI ISl 00pabOTKU pe3yjbTaTOB U CTPOUTH TpaduKu, YTO
MOMOTaeT Jy4Ille MOHITh 3aBUCUMOCTb MEX/IY TIEPEMEHHBIMH.

Kpome TOro, ydammuxcss MOXKHO TONPOCUTh HAWTH TPUMEPHI peabHBIX
TeHEPaTOPOB, TAKUX KaK TUAPOAICKTPOCTAHIINU U BETPSHBIC TYPOUHBI, B OOBSICHUTD,
KaK MPUHIUIIBI, U3y4YEHHBIE B X0/1€ CUMYJISIIINH, IPUMEHSIOTCS B 3TUX YCTPONCTBAX.

Takum 00pa3oM, MPOEKT MO HCCIENOBAHUIO pabOTHI TEHEPaTOPOB M 3aKOHA
@apagess He TOJIBKO YINIyOJseT 3HAHMUS Yydalluxcss B 00jJacTd (U3MKH, HO
U CTIOCOOCTBYET Pa3BUTUIO HABBIKOB, KOTOPHIC SIBISTFOTCSI OCHOBOIIOJIATAIOIIMMHA IS
ycnemHoro obyuenus B STEM-mucnmminHax. OTOT MOAXOJ MOATOTaBIMBACT
yUalmxcs K peaqbHBIM BbI30BaM B HAYYHOW U MH)KEHEPHOW MPAKTHKE, UYTO JIETaeT UX
00J1e€ KOHKYPEHTOCIIOCOOHBIMU B OBICTPO MEHSIOIIEMCS MUPE TEXHOJIOTHIA.

WcnonszoBanne PhET-cumymsiiuii B STEM-o0Opa3zoBanuun 1o (usuke
MPEIOCTABIISET MHOKECTBO MPEUMYIIECTB, BKIIOYasi HHTEPAKTUBHOCTD, IOCTYITHOCTh
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U BO3MOXHOCTh BH3yaJIU3allMM  CJIOXHBIX KOHUeNnuuid. OHU  CTaHOBSATCA
HE3aMEHHUMBIM MHCTPYMEHTOM B PyKax MpernojaBaTesied U yUYEHUKOB, CIIOCOOCTBYS
Oonee TayOOKOMY MOHMMAaHHUIO (U3UKKA U PA3BUTHUIO KPUTUUECKOTO MBIIUICHHUS.
B ycioBusx coBpeMeHHBIX O0pa3zoBaTeNnbHBIX TpeboBanuii PhET-cumymnsum
OpeACTaBIAIOT  coOoi 3¢ deKTuBHBIM  crmocod caenarb oOydeHue Oosee
YBJIEKATEIbHBIM U MPOYKTHBHBIM.
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CUCTEMHASA MOATI'OTOBKA K EJUHOMY HAIIMOHAJIBHOMY
TECTHPOBAHMUIO 11O PU3UKE KAK CITIOCOB TIOBBIIIEHUA
KAUECTBA 3HAHUH YUAIIIUXCSI 10-11 KJIACCOB

EpnenoB Kyanbim AMaH&K0J10BAY

MarucCTpaHT

Kapbipakya Myxur KanaryJisi

CTYAECHT

Hayunsiit pykoBoautenb: Omaposa I'yiabaen CepukoBHa
Phd, accomupoBanHsbIii ipodeccop

HAO «KaparanauHCKnil yHUBEPCUTET

nMeHu akajgemuka E.A. bykeroBay

AHHOTamusi: B craTtee paccMaTpUBAaeTCs CHCTEMHAsl NMOATOTOBKA yYaIUXCS
10-11 xmaccoB k Enumnomy HanmonamsHOMy TectupoBanuio (EHT) mo dusuke
C LIEJIBIO TIOBBILIEHUS KAYECTBA O0YyUEHHUS U YCIEMIHOCTU CIayu dKk3aMeHa. OnucaHbl
KJIFOUEBBIE 3Tallbl OJATOTOBKH, BKJIIOUYAs JUArHOCTUKY YPOBHS 3HAHUM, YriyOJIeHHOE
U3Y4YE€HHE TEOPETUYECKUX OCHOB, MPAKTHUUECKOE pEIIEeHUE 3a/ay, a Takxke padoTy
¢ Ttecramu B (Qopmare EHT. WcciaegoBanue mMOJYEPKUBAET BaKHOCTH
VHIUBUIYAJIBHOTO MoaX0/1a, ydeTa  OCOOCHHOCTEH  KaXJI0To YYEHHUKA
U TICHXOJIOTMYECKOW NOATOTOBKM, HAIlPaBICHHOW Ha CHW)KEHUE YPOBHS CTpecca.
[IpencraBiensl 3(pPeKTUBHBIE METOAUKU U TEXHOJOTUH, TaKWe KaK HMCIIOJIb30BaHHE
OHJIAWH-TIATGOPM M TPAKTUYECKUX TECTOB, CIOCOOCTBYIOIIWE MOBBIIICHUIO
YCIEBAaEMOCTH M  MOTUBalMM. Pe3ynpTaThl HCCHEAOBaHUS  MOJATBEPXKAAIOT,
YTO KOMIUIEKCHBII M CTPYKTYpUPOBAHHBIM NOAXOJ K IOATOTOBKE 3HAYUTEIBHO
yJIydiuaeT yueOHble pe3ysibTaThl U YBEPEHHOCTh yyaluxcs B ycrnemHoi cnaue EHT.

KuaroueBble cjioBa: cucTeMHass TNOJArOTOBKa, EJIuWHOe HalMOHAIbHOE
tectupoBanue (EHT), kadecTtBo oOydeHMs, METOAMKA MOATOTOBKH, TECTOBBIC
3a/laHdsl, MOTHBALMS, WHAUBUIAYAJIBHBIA IOAXOM, IMCHXOJOrMYECKas IOArOTOBKA,

IIPAKTHYCCKOC PCIICHUC 3a/1a4.

SYSTEMATIC PREPARATION FOR THE UNIFIED NATIONAL
PHYSICSTEST ASAWAY TO IMPROVE THE QUALITY
OF KNOWLEDGE OF STUDENTSIN GRADES 10-11
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Abstract: The article discusses the systematic preparation of students in grades
10-11 for the Unified National Testing (UNT) in physics in order to improve the
guality of education and the success of the exam. The key stages of preparation are
described, including diagnostics of the level of knowledge, in-depth study
of theoretical foundations, practical problem solving, as well as work with testsin the
UNT format. The study highlights the importance of an individual approach, taking
into account the characteristics of each student and psychologica training aimed at
reducing stress levels. Effective methods and technologies are presented, such as the
use of online platforms and practical tests, which contribute to improving academic
performance and motivation. The results of the study confirm that an integrated and
structured approach to training significantly improves academic results and students
confidence in successfully passing the UNT.

Key words. systematic training, Unified National Testing (UNT), quality of
education, training methodology, test tasks, motivation, individua approach,
psychological training, practical, problem solving.

Enunoe nammonaneHoe tectupoBanue (EHT) siBnmsiercs KiroueBBIM 3Tariom
B oOpa3oBarenbHOI cucreMe KazaxcraHa,  ero pe3ysbTaThbl CIy>KaT KPUTEPUEM IS
OLICHKM 3HAHUM BBIMTYCKHUKOB M MX BO3MOXHOCTH IMOCTYNHTHh B BBICIIME y4eOHBIC
3aBeacHusa. BmepBole BBea¢HHoe B 2004 romy, EHT 3aMeHmio TpaauiMoOHHBIC
IIKOJIbHBIE BBIMYCKHbIE SK3aMEHbI, CTaB OCHOBHBIM CHOCOOOM OOBEKTHBHOM
¥ HE3aBUCHUMOM OIIEHKH 3HAHWI M0 00s3aTeNbHBIM U MPO(YUIBHBIM JUCIHUILINHAM.
EHT mpoBonutcs mo nmpeamMeraM, BBIOPAHHBIM B 3aBUCUMOCTH OT PO Oy ayIie
CHEUUATBHOCTH, U BKJIIOYAET BOMPOCHI PA3HOTO YPOBHS CIOKHOCTH. OCHOBHAs LIEJIb
TECTUPOBAaHUS — CO3JaTh pAaBHbBIE YCIOBHUS Il TIOCTYIUIEHHMSI B  BY3Bl,
MUHUMH3UPOBATH CYOBEKTUBHBIN (DAKTOP M TTOBBICUTH KAYECTBO 0Opa30BaHUSI.

BaxHo ormeruts, yTo B nociennue roasl EHT nperepnesaer 3HaunTenbHbIe
M3MEHEHUS, KOTOPbIE HAMPABIIEHBI HAa YIIYUIIEHUE CTPYKTYPbl U COJEPKAHUS TECTOB,
nenast ux Oosiee OPUEHTHUPOBAHHBIMU Ha BBISBICHHE PEAbHBIX 3HAHUN M HABBIKOB
y4aluxcsl.

Ocoboe  3HaueHue  AJI1  y4YalIUXCsA,  BBHIOMPAIOIMX  TEXHUYECKUE
cnenuanbHocTd, uMmeer ycnemnas caada EHT mo ¢u3mke, Tak kak MMEHHO 3TOT
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npeaMeT TpedyeT TiTyOOKOro MOHMMAaHUS TEOPUHM U HABBIKOB PEIICHUS MPUKIIAIHBIX
3amay. du3mka — OJHA M3 CaMbIX CIOXKHBIX JUCHUUIUIMH, Tpedyromas oT
[IKOJIbHUKOB HE TOJBKO 3alIOMHHAHUA (POPMYJ M TEOpUid, HO U YMEHHUI MPUMEHSIThH
UX JUIA aHAJIM3a W PEIICHUs] MPaKTUYeCKUX 3anad. [1o 3Toil mpuymMHEe MOATrOTOBKA K
EHT mno ¢usuke momkHA BKIIOYATh KAK CHUCTEMHOE HM3YYCHHE TEOPETHYECKOTO
Marepuana, TaKk W WHTEHCUBHYIO MPAaKTUYECKYI0 MPOpPa0OTKY pa3IuYHBbIX THUIIOB
3amay. OnHAaKO, HECMOTpPs Ha JOCTYINHOCTh YYEOHBIX MAaTepuajoB M TECTOB,
YYaIlIMECS 4acTO HCIBITBIBAIOT TPYAHOCTH C MOJATOTOBKOM, TaK KaK UM HE XBaTaeT
CTPYKTYPUPOBAHHOTO IOJX0JIa U HABBIKOB Pa0OThl C TECTOBBIMU 3a/JaHUSMHU, YTO
NPUBOJUT K HU3KUM pe3yibraTaM [1].

[lenpto CUCTEMHOM NOATOTOBKM Yy4alllUXCs SIBISIETCA OOECleueHUe HX
YCTOMYMBBIX 3HAHUM WM YMEHUW Ui YCIICIIHOrO BbITONHEeHWs 3anannid EHT.
Takas moAroToBKa JOJKHA BKIIIOYATh:

1. JluarHocTHKa HAYaJbHOTO YPOBHS 3HAHUU YYalIUXCs — 3TO KIIHOYEBOU
3Tal, KOTOPBIM MO3BOJIAET MPENOJAaBATENI0 BBICTPOUTh HWHAMBUAYAJIbHBIN IUIaH
NOJIFOTOBKM Ha OCHOBE BBISIBICHHBIX CHWJIBHBIX M c€JaObIX CcTOpoH. OHa BKIIIOYAET
HECKOJIBKO METO/IOB:

e TectupoBanue mno ©0a30BbIM TemMaM Kypca ¢usuku: HMcenoas3yrores
AMarHOCTUYECKWE TECThl IO OCHOBHBIM  pazfenaMm  (Qu3MKu  (MEXaHUKa,
ANEKTPOJMHAMUKA, ONTHKAa W [Jp.) I OLUEHKH TEKYIIEro YypOBHA. OTO JaeT
BO3MOYKHOCTh TIOHSITh, KaKH€ pa3/eiibl MaTepraia TpeOyroT 0obliel MpopadoTKu.

e Ananu3 TUOUYHBIX oMOOK: OneHka oIMOOK, COBEPIIAEMbIX YUYEHUKAMM,
IIOMOraeT BBIIBUTH HEIOCTATOYHOE MOHWMAHHME TEOPETHUYECKUX KOHILEMIUN WIN
HEIpaBUJIbHBIE MOJAXOJbl K pEHIeHHI0 3aaad. [lcuxosorn oTMedaroT, 4TO aHalu3
oImKOOK MOBBIIAET A3PPEKTUBHOCTH 00YUEHHUS, TOCKOJIBKY ITOMOTAET COCPEIOTOUNUTD
YCWJIMSI HA KOHKPETHBIX TEMaX.

o (CocraBneHue WHAMBUAYAJbHOM TpaekTopuu oOyudeHus: Ha ocHoBe
MOJIYYeHHBIX JaHHBIX MPENnojaBaTelb COCTABJISET WHIWBHUIYAIbHBIA IUJIaH,
BKJIIOYAIOUIMN aKLEHT Ha ciabblX TeMaX W JOMOJIHUTENbHbIE MaTepHasbl MAJis
CaMOCTOSITEJIbHON paOOTHI.

2. Oran yrayOJeHHOrO M3y4YeHUS TEOpUM TNpeanojiaraeT JeTalbHOe
pPaccMOTPEHHE OCHOBHBIX TEM IIKOJIBHOTO Kypca (QU3HUKU:

e Mexanuka: Bxirouaer wu3ydeHME KUHEMATHKW, JIWHAMHUKHA, CTaTHKU,
3aKk0HOB HBIOTOHA M 3aKOHOB coxpaHeHus. Mexannka — BaxkHas dacte EHT, Tax
KaK 4YacTO COACPXHUT 3aJladyd, TpeOyollue XOpOIIero MOHUMAaHHUS OCHOB H

MEKIIPEIMETHBIX CBSI3EH.
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e DJEKTPOJMHAMHMKA M BJIEKTPOMAarHeTusM: PaccMaTpuBaroTCs 3IEKTpU-
YECKHE U MarHuTHbIE NOJIs, 3aKkoHbl Oma, Dapanes n MakcBesia, a TakKe CBOKMCTBA
AIEKTPUYECKUX LIETEH.

e Tepmogunamuka: TeMbl TEIIOTHI, paOOThI, BHYTPEHHEN 3HEPIUH, a TAKKE
3aKOHBl TEPMOJMHAMHUKM TIOMOTAlOT pa3BUTh HABBIKM pPabOThI C CHCTEMaMH,
coJiep KalliuMH OO0JIbIIIOE KOJIMYECTBO YaCTHII.

e Omntuka u KBaHTOBasg ¢usuka: I3ydenue cBera, €ro MPHUPOIBI
U pacrpocTpaHeHus, AUPpaKiud U UHTep(EepeHlnn, a Tak)Ke KBAHTOBBIX SIBIICHUN
(manpumep, Gorodddekra) mnoMmoraer MOHITH (U3MKY HA YPOBHE MHKpO-
1 Makpommupa [2].

3. Ilpaktryeckasi moAroTOBKa MpeANoaraeT peiieHrue 3aa4 pa3Horo ypoBHs
CJIOKHOCTH, HaUuMHAas ¢ 0a30BbIX, 3aKaHYMBAsI 00JIEE CIOKHBIMHU:

e Pemenue TUNOBBIX 3anay: Ha mepBbIX 3Tamnax NOATOTOBKM ydaluecs
pelIaT TUIOBbIE 3ajaud, cooTBeTCTBYyRomMe TpeboBanusm EHT. Dto mozBosser
3aKpenuTh 0a30BbIC HABBIKU PEIICHUS.

e Anamu3 cioxHbIX 3ana4: [locTeneHHOe yBeNMYEHHE CJOKHOCTH 3aaad
MOMOTaeT Pa3BUBATh AHATUTUYECKHUE CIMOCOOHOCTH U HABBIKM MPUMEHEHHUS TEOpUU
Ha TMpaKTUKE. YyallMecs ydarcs pemaTrh 3aJadyd 10 HECKOJbKMM TemaM
OJTHOBPEMEHHO, YTO YJIY4IIaeT MX CIOCOOHOCTh AHAJIM3HPOBATH MU CUHTE3MPOBATH
uH(dOpMaIHIO.

e PabGora ¢ OTKpHITBIMH 3amadyaMu: YacTo HCHONB3YIOTCSA  3aJ1aud
C HECKOJIbKUMH BO3MOKHBIMHU MYTSIMU PEHICHUs. DTOT MOAXO0J pa3BUBAET T'MOKOCTh
MBIIUIEHUS U YYUT HOAXOAUTH K 3a7ja4aM C pa3HbIX CTOPOH [1].

4. PerynsapHble MpoOHBIE TECTHI TOMOTAIOT AN TUPOBATHCS K OCOOCHHOCTSIM
EHT, cHu3uTh ypoBEHSB cTpecca U pa3BUTh HABBIKU YIIPABJICHUSI BPEMEHEM:

e [lpoBeneHue  peryysipHbIX OpOOHBIX  TECTOB: ITepuonnueckoe
tectupoBanue B popmare EHT momMoraer yuanumcs MpUBBIKHYTh K TUIIAM 3aIaHHMA
1 TpeOOBaHUSAM 3K3aMEHa, TAKUM Kak paboTa ¢ TeCTaMu Ha BPeMs U CTpecc.

e Amnanmu3 pe3ynbTaToB TEeCTOB: Ha OCHOBaHMM Ka)XJOro MPOOHOTO TecTa
MIPOBOAUTCS pa300p OMIMOOK M aHAIU3 CIAOBIX MECT, YTO MO3BOJISET OINECPATHUBHO
KOPPEKTUPOBATh YUEOHBIN IJIaH.

e (OyuyeHue CTpaTerusiM BBHITIOJIHCHUSI TECTOB: YYEHUKAM OOBSICHSIOT
NOAXObI K PACIPEACIICHUIO BPEMEHH Ha Pa3HBIX dTanax TeCTa, a TAKKE METOIbI JJIs
OBICTPOrO aHaJIM3a YCIOBUH 3a/1a4. DTO OCOOEHHO MOJIE3HO IS 3aaHUM ¢ OOJIbIIUM

KOJIMYCCTBOM OTBCTOB, ITOCKOJIBKY IMOBLIIIACT MIAHCHI HA IIPABHUJIBHBIC PCIIICHMUA.
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5. Ilcuxomoruueckass yCTOWYMBOCTh HWIPAET BAXHYIO POJb B IOJTOTOBKE
yuamuxcss Kk EHT, nmockonpky momoraer cnpaBisiTbCSI CO CTPECCOM U OCTAaBaTHCS
COCPENOTOYEHHBIMU:

e Merogel  CTpECC-MEHEIKMEHTA:  YUYEHUKM  OCBaMBalOT  TEXHHUKHU
pelaKcalnuu, TaKAE€ KakK JIbIXaTEJIbHbIE YIPAXHECHUS, KOTOPbIE MOMOTAKT
VM CIIPABJISITBCS C HEPBO3HOCTBIO MEPE] U BO BPEMS SK3aAMEHA.

e @dopMHUPOBaHUE YBEPEHHOCTH B CBOMX cuiax: Ha 3aHATHSAX NmpoBOAUTCSA
paboTa Hax YBEPEHHOCTHIO, KOTOpas TMOAJMCPKUBACTCA UYEpPe3 PEryJIsIpHOE
BBINOJIHEHUE TECTOB U pelIeHus 3a1ad. [[pakTrka nmokasbiBaeT, 4TO CUCTEMATUYECKOE
00y4YeHHE U MPAKTUKA CIOCOOCTBYIOT CHUYKEHUIO TPEBOKHOCTH MEPE] IK3aMEHOM.

[IpakTH4eckasi IOJATOTOBKA: PEILICHHE 3aa4.

[enp NpakTUYECKON MOATOTOBKM — HAYYUTh YUAIIUXCS YBEPEHHO MPUMEHSITh
TEOPETUYECKUE 3HAHMS, PA3BUTh AHAIUTUYECKOE U JIOTUYECKOE MBIIUIEHUE, a TaKkKe
MOJATOTOBUTH MX K OCOOCHHOCTAM 3K3aMEHalMoHHOTO (hopmaTta. B 3TOoM mporiecce
WCHOJIB3YIOTCA 3aJa4yd  Pa3HOTO YPOBHS CJIOKHOCTH, HAYMHAs C IPOCTHIX
M 3aKaHYuBas CIIOKHBIMH, MEXIPEAMETHBIMUA 3a/layaMH, MPUOIMKECHHBIMU
K p€aJbHbIM YCIIOBUSIM TECTUPOBAHUA.

1. 3HakoMCTBO ¢ 6a30BBIMU 3aJa4YaMH

3HAKOMCTBO C 0a30BBIMHU 3a7a4aMU MO3BOJISIET YUCHUKAM 3aKPETUTh OCHOBHBIE
KOHIICTIIMK (U3UKKH M HayduThcss paboTath ¢ 0a3oBeiMu  Gopmyiaamu [3].
DTO HayalbHBIA 3TAN MPAKTUYECKOW MOATOTOBKH, HA KOTOPOM PEIIAKOTCA 3aJayH,
OXBAaThIBAIOIINE (PYHIAMEHTATbHBIC MOHATUS, TAKHE KaK:

MexaHuka: 3aja4il Ha pacyeT CKOPOCTH, YCKOPEHUs, paCCTOSTHUS, paboTy CHJI,
MCMO0JIb30BaHuEe 3akOHOB HproToHa. [IpuMepsl Takux 3aad BKIKOYAKOT OMPEACTICHUE
JIBUKEHUSI TEJIA C MOCTOSIHHBIM YCKOPEHUEM, PACUEThl BEKTOPA CUJIbI, a TAKXKE 33/1a4l
Ha PaBHOBECHUE U UMITYJIbC.

TepMoauHaMuka: 3ajJaud Ha oOMpenesieHne padoThl Ta3a, BBIYKMCICHUE
KOJIMYECTBA TEIUIOTHI, MPUMEHEHUE MEPBOrO W BTOPOTO 3aKOHA TEPMOIWHAMUKH.
Hampumep, pacdeT TemioTsl, IepeIaHHON cCucTeMe, U paboThl, COBEPIIIAEMOM Ta30M.

DNeKTpoJMHAMUKA:  3aJaud, Kacarouecs  3akoHOoB  Owma, pacyera
COTPOTUBJICHUH, PaOOTHI U MOITHOCTH JJICKTPUUECKOro Toka. [Ipumepsl BKIIOUAIOT
pacyeThl B AJIEKTPUUECKUX IEMAX W 3a7aud Ha paboTy JIEKTPUUECKOrO TOKA U €ro
MOUIHOCTb.

Ha »TromM »Tane ydeHMKH MpUOOpPETAIOT HABBIKM pPabOThl C 0a30BbIMU
YpaBHEHUSIMU M 3aKOHaMH (U3UKHA, YTO (HOPMHUPYET TMPOUYHYID OCHOBY JUIs
JNATbHEUILEr0 YCI0KHEHUS 3a1a4.
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2. Pemienue 3a1a4 cpeiHero YPOBHSI CJI0KHOCTH

Ha »toM »Jrame yuamuecs HayMHAIOT pemiaTh 3a7add, TpeOyroume
NPUMEHEHUS HECKOJBbKUX (OPMYJT HIM 3aKOHOB. ODTO TOBBIIIAET CHOCOOHOCTH
yUYaluxcsi K KOMIUIEKCHOMY aHalIW3y YCJIOBUM 3a/lady U NMPUMEHEHUIO Pa3INYHbIX
3HAHUH B OJTHOM PEIICHUHU.

Mexanuka: 3aj1auu, Tpedyrommue KOMOMHUPOBAHHOTO MCIOIb30BAHUS 3aKOHOB
NBIDKCHUS, JHEpPruM U umnyibca. [lpumep 3agauri — BBIUYKMCICHUE BBICOTHI,
Ha KOTOPYIO MOJHUMETCS TEJIO MpU 3aJaHHON HAYalbHOM CKOPOCTH, C YYETOM
CONPOTUBJICHUS BO3/AyXa.

DJIEKTpOIMHAMUKA M MArHeTH3M: 3aJadd, TrAe TpeOyeTcs HalTh CUily
Ha 3apsHKEHHYIO YacTHUIlY B AJICKTPUUYECKOM W MAarHUTHOM MOJISIX, YUUTHIBATh 3aKOHbI
KynoHna u 3aKkOHbI MAarHUTHOTO TOJIS.

OnTuka: 3amayu, TpeOyrolrue HCIOIb30BaHUS (DOpMyYIN JJisi MPETOMIICHUS U
OTpaXXEHUsI, BHIYUCICHUN (DOKYCHOTO PACCTOSIHUS M TMOHMMAHMUS JIMH3 U 3€pKaj, UX
CTpPOEHHUS U OCOOCHHOCTEH.

DOTOT »J3Tanm  pa3BUBAaET YMEHHE CTPYKTYpUPOBATh IPOIECC PEIICHUS
1 BeIOMpATh HanboJiee MOAXOAIIME 3aKOHBI U (hOPMYJIBI JJIsl KOMIUIEKCHBIX YCIOBUM
3ajaun. Takke Ha JaHHOM JTafe ydalluecs TOJIy4aloT TIePBBIA  OMbIT
MEKIUCIUTUTMHAPHBIX PEIISHUM.

3. Pa30op ci10:kHBIX 32124 M 327124 BBICOKOI'0 YPOBHS CJIOKHOCTH

Pemienrie CloOXKHBIX 3a7a4 HEOOXOIMMO JJisl BBIPAOOTKH AHATUTUYECKUX
HAaBBIKOB M BBICTpPAMBAHHS JIOTHYECKUX Ilemouek. Takue 3amauud  TpeOyroT
OT YYEHUKOB KOMIUIEKCHOTO TMOJXO0/Ia, YacTO BKJIOYAIOMIET0 MHOTOKPaTHOE
MCIIOJIb30BAaHUE PA3JIMYHBIX Pa3IesioB (hHU3UKU.

CnoxHble 33/1a4d 110 MEXAHHWKE U IMHAMUKE: 33/1a4d, CBSI3AHHBIE C CUCTEMOU
TeJ, TJe TPeOyeTCsl yUUThIBATh CUIIBI TPEHUS, pa0OTy BEKTOpa CUJIBI U TIepEMEITICHHE.
[Tpumep 3amaum — omnpesesieHne BMKCHHS TEI B CUCTEME OJIOKOB, C YIETOM MacCChI
Y HaIpaBJICHUS JBUKCHMUS.

KBanTtoBas ¢uszuka: 3agaun Ha moHumanue gororddekra, ypapuenus I1nanka,
KBAaHTOBBIX siBIeHWM. [Ipumep 3amaunm — pacdeT dHepruu (GOTOHA C 3aJaHHOU
YaCTOTOM, BEIUUCIICHUE KUHETUYECKOM SHEPTHUH BEIOUTOTO AJICKTPOHA.

DJIEKTPOMarHUTHBIE BOJHBI M ONTHKA: 3aJlaud Ha pacyeT JIUH BOJIH,
OTpeNeliCHNE CIEKTPAbHBIX XapaKTepUCTUK, paboTa ¢ TPEIOMICHHEM U
OTPAKEHUEM B CIIOKHBIX ONTUYECKUX CUCTEMAX.

DTOT 3Tam JaeT CTyACHTaM OMbIT pelleHus 3anad, aHamoruyHeix EHT,
re TpeOyeTCsl BBICOKAsi CTETIEHb CaMOCTOATEILHOCTH, TIOHUMAHUS M UCIIOIh30BaAHUS
PA3IMYHBIX METOJIUK JIJIsi HAXOXKJEHUSI OTBETA.
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4. PemieHue NpoOHbBIX TECTOB U MOAEJUPOBAHUE IK3aAMEHA

[TpoOHBIE TECTHI MOMOTAIOT yUYaITUMCS aTanTUPOBAThCI K PopMmaTy 3K3aMeHa
U YCIOBUSM pabOThl B OTpaHMYEHHOE BpeMs. PeryisipHoe BBINIOJHEHUE TECTOB
pPa3BUBACT HABBIKM YIIPABJICHUS BPEMEHEM, YUUT OBICTPO HAXOAUTH HYKHOE PEIICHUE
U HE JIONYCKAaTh OMMOOK MO/ IABJICHUEM.

Oco0eHHocTH 3Tara:

Co0uroieHrie BpEMEHHBIX PaMOK: PEIlICHHE TTOJIHOTO KOMIUIEKTa 3aJJaHuM, Kak
Ha peansHoM EHT, B oTBeeHHOE BpeMsi. DTO MOMOTAET YUYEHUKAM Pa3BUTh HABBIKU
pacrpeneneHus BpeMEHN MEK/ly pa3HbIMU TUIIAMU 3a/1a4 U YMEHBIIIAET CTPECC.

[IpoBeneHue aHamu3a pe3yabTAaTOB: TOCJIE KaXJAOro MPOOHOro TecTa
pazOuparorcs OMMUOKH M OIIEHUBAETCS MPOTPECC, UTO TMO3BOJIIET KOPPEKTUPOBATH
IIJIaH TTOATOTOBKH.

CpaBHeHHE C MNOPOUUIBIMH pe3yJbTaTaMU: 3TO TMO3BOJISIET OTCIEXKHUBATH
JUHAMHUKY U BHUJIETh POCT YPOBHS MOJTOTOBKH, TMOBBIIIAS YBEPEHHOCTh YYCHUKOB
B CBOMX CHJIAX.

5. AHaiu3 olIM0OK M 0TPAdOTKA CII0KHBIX TEM

Perynsipublii aHanu3 ommOOK MO3BOJIAET KaXIOMY YUYEHHUKY OCO3HAaBaTh CBOU
ciaOble CTOPOHBI U CUCTEMATUYECKH UX YCTPAHATh. AHAIM3UPYS OMMUOKH, YICHUKH
ydatcst u3deraTh ux B Oyayiiem, riry0xe MOHUMAIOT, KaK MPaBUIBLHO peliaTh 3aauu
Ha TEMBbI, B KOTOPBIX Y HUX paHee ObUTH MPOOEeIbI.

BrisiBieHMe TUMWYHBIX OMIMOOK: BakHO yduMTBIBaTH OMIMOKHM B MOHUMAHUU
YCJIOBUM 331a41 WU HEMPABWIIBHOE TTPUMEHEHUE HOpMYII.

Koppeknust Tpaektopun o0yuenus: Hanpumep, eciii y ydeHUKA TPYAHOCTH C
3a/1a4aMu 10 TEPMOJUHAMUKE, MOKHO BKIIFOUUTH JIOMOJHUTEIBHBIE 3aHATHS IO 3TOM
TeMe, a TaKXKe JaTh 3a/1a4u, TPEOYIoIue MOIIaroBoro aHaaus3a.

PaGoTa Hax yBepeHHOCTHIO: YUEHUKHA MOTYT BUAETH CBOM MPOTPECC U TaKUM
00pa3oM MOBBINIATH CBOIO YBEPEHHOCTh MEPE] dK3aMEHOM, UYTO MOMOTAECT CHU3UTH
CTPECC U YKPEMUTh MCUXOJIOTHUECKYIO YCTONYMBOCTb.

OTW 9Tanbl B COBOKYIMHOCTH MPEACTABISIOT COO0OM CHCTEMHBIM TMOAXOJ
K pEIICHHUIO 33/lady, KOTOPbIA IMO3BOJISIET YYallMMCS TOBBICUTh YPOBEHb
MPaKTUYECKUX HABBIKOB, YJIYUIIUTh BOCIPHUATHE MaTepualia, a TaKKe YMEHBIIUTh
cTpecc nepes 3K3aMeHOM.

Cucremnas noaroroska yvamuxcs 10-11 kimaccoB k EquHoMy HangmoHalibHOMY
TECTUPOBAHUIO TIO (U3UKE SBISACTCS OCHOBOIIOJATAIONIMM IPOIECCOM  JJIS
MOBBIIICHUS KadyecTBa O0Opa30BaHUs M MOJATOTOBKM K YCHEIIHOM cllaye 3K3aMEHOB.
OCHOBBIBAsICH Ha MOATAMMTHOW JMATHOCTUKE 3HAHUMN, YTITYOJICHHOM M3YYCHUH TEOPUH,
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IPaKTUUYECKOM PCIICHWHM 3ajad, aJjanTalid K SK3aMeHallMOHHOMY ¢opmaTy
Y TICUXOJIOTHYECKOH MOJATOTOBKE, yUaluecs MOTyvdaloT BCe HE0OX0MUMbIE 3HAHUS U
HaBBIKHU JIJI YCIEITHOTO MPOXOXKACHUS TecTUpoBaHUs. D(HPEKTUBHOCTH CHCTEMHOTO
MOJX0/a B IMOArOTOBKE MOJITBEPKAAETCS MTOCTENEHHBIM U YCTOWYUBBIM YJIYYIIEHHUEM
pe3yJabTaTOB MPOOHBIX TECTOB, POCTOM YBEPEHHOCTH YYalllUXCS B CBOMX CHJaX M
dbopMHpOBaHHEM  yCTOWYMBBIX 3HAaHUH ©W  yMEHUH, KOTOPBIE OCTAHYTCS
BocTpeOoBaHHBIMU He Tonbko 11 EHT, HO m 1 nanpHeimero oOydeHwHs.
Brenpenne mnomoOHONW cucTeMbl TpeOyeT KOMIUIEKCHOTO IOAXOJa CO CTOPOHBI
NpenojaBaTelicd W aJMUHHUCTPAIlMM IIKOJbI, a TaKX€ ydeTa WHIUBUIYUIbHBIX
MOTPEOHOCTEN  KaXJOTr0 YYallerocsi, 4YTO TMO3BOJSET MAaKCUMaJbHO TOYHO
aJanTHpPOBaTh  IOATOTOBKY. TakuMmM  oOpa3oM, HCIOJIb30BaHHWE CHCTEMHOM
MOATOTOBKM  HE  TOJIBKO  CIHOCOOCTBYET  YCHEIIHOM  clade  SK3aMEHOB,
HO U 3aKJIaJbIBaCT MPOYHYIO0 OCHOBY JJISI OyayIIero yueoHoro u npodecCHOHaIBHOTO
IyTH YYEHUKOB [4].
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The primary objective of the education system in the Republic of Kazakhstan is
to develop an individual capable of making right and effective decisions on their
own[1l], mastering the skill of applying knowledge gained from scientific and
practical achievements to rea dsituations [2]. Implementing this task in primary
education, in accordance with new requirements and based on humanistic idedls, is
achievable through a person-centered approach that treats the student as a subject and
introduces structural and content adjustments to the learning process.

Along with the notion of intellectual activity organization, the creation of
design programs began to be applied in the second half of the XXth century, and it
became clear that not only theoretical knowledge, but also practical analysis services,
are often used asits foundation.

Previously, new types of labeling-models, algorithms, databases, and so on—
were produced in response to theoretica developments in organizational culture.
Many new manufacturing methods emerged, which later served as the foundation for
the development of new technologies. As aresult, new models and technologies were
developed not only in the form of products, but also as symbols, which became the
primary parts of the design organization.
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In the early stages of its emergence, project design was understood as a
scientifically grounded, precisely calculated model of a particular object, primarily
utilizing technological applications.

However, as project design spread, it gained a universal character. From an
extensive perspective, project creation and implementation can be seen to cover al
areas, including industry, construction, culture, politics, and education. From an
intensive perspective, project design organizes reflective tools (logical, semiotic, and
psychotechnical) where the object, topic, problem, and methods are similar in
structure. This unified or universal applicability across various fields demonstrates
the social effectiveness of project design. Moreover, the autonomy of project design
differentiates it from other types of intellectual and sociocultural activities, such as
scientific research, programming, management, and development [3].

Several years ago, during a period of stable society development, it was
common for practitioners such as engineers, doctors, teachers, technologists, and
other professionals to test new guidelines and recommendations from scientists and
research institutions, constructing structures and technologies accordingly, and
introducing them to genera practice. Today, with the rapid pace of new information
and innovation, this traditional approach has proven inefficient. Consequently, new
developmental paths are being utilized, creating innovative models in socidl,
economic, technological, and educational systems. These models are introduced into
practice as projects, including authorial models, technologies, and methodologies.

Researchers suggest that project design “extends beyond schematic
representation, providing a visua preview of the future situation and laying the
foundation for altering the surrounding environment.” In the traditional logic of
natural sciences, project design has been applied in technical, engineering, and
architectural fields to create a “future image” through planning and modeling. Project
institutions were created with an elite focus, while implementing the projects was the
responsibility of separate “technologists.” Countries that integrated project design
and technological knowledge (such as the United States and Japan) have made rapid
advances into post-industrial society. These advancements in management and
modernization highlight the importance of initially defining a blueprint or ideal
model of the project and then creating a structure of socio-technical actions necessary
to achieve it.

The relationship between project design and scientific research has changed.
Under the influence of project design, scientific research is less frequently considered
the primary form of scientific and technical activity, and planning has also
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transformed to align with project design. The development of information technol ogy
has led to changes in programming and management mechanisms, causing the
concept of project design to evolve continuously. Despite this evolution, project
design and research share a common factor: both involve real objects that can only
become authentic when they are scientifically examined or project-oriented.

A new aspect of project design is its close connection with systematic research
activity, marking a phenomenon created by modern civilization. The systematic
structure of production incorporates research, design, and organizational and
managerial activities, showing that production involves both the creation and the
constant modification and restructuring of technology. This generates an interest in
forming an integrated model of activity, encompassing the development, creation,
and advancement of new technologies and actions. Project design, viewed as an
integrated activity, operates at a higher level than traditional processes of production
and consumption [4].

Project activity has evolved through connections with other types of activity,
an evolution known as the project evolution process:

- from design activity to traditional classical design,

- fromtraditional classical design to modern design.

The integration of project design into the methodologies of philosophy, cultural
studies, sociology, and psychology necessitates a humanitarian perspective.
In contemporary scientific literature, project design is defined as “the very brief and
precise formulation of what should exist in the future,” with its most important
element being a value-oriented vision of the future state and its feasibility. In other
words, the ability of human thought to transcend conventional boundaries -
to transcend is realized as a developmental function of thought. The following
functions of project design can be highlighted:

- It can provide an outcome-based indicator matching the purpose of fulfilling
aparticular project;

- It serves as a practical method for investigating or renewing the environment
or a specific object;

- It isknown as atype of technological innovation;

- It performs an organizational function in management.

The systematic approach to project design originated from the epistemological
paradigm of natural sciences. The socia approach, meanwhile, led to a new project
concept amed at resolving conflicts and uncertainties characteristic of modern
human activity. The socia view, within collective consciousness, led to the
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foundation of concepts such as “social planning”, “social construction,” and “social
management,” making human activity central to all social services.

The scientific foundation of project design is based on terms such as “project”,
“design”, “project-based”, and “design capability”. “Design” (from the Russian
“npoektupoBanue”) originates from the Latin projektus, meaning to throw forward
or advance, associated with scientific and engineering activities aimed at creating
an image of future phenomena. Since al products related to human labor are created
through preliminary design, project design can be defined as the process
of constructing the future image of a specific object. Initidly, a project was
understood as a scientifically substantiated and precisely calculated model that could
be used in technology. With its subsequent spread, project design became associated
with economic efficiency, allowing for lower production costs, socia efficiency
through widespread accessibility, and cultural efficiency, enhancing product quality
and consumer culture.

Thus, the variability of experience has become a defining attribute of modern
society, and project activity has developed in response to these changing conditions
in management and organization.

To understand the concept of project design, close attention should be given
to its social phenomenon. The term “phenomenon” refers to a unique concept
in philosophy, describing a significant occurrence in cognition and experience.
Despite the widespread adoption of project activity in socia systems, its scientific
foundation remains insufficiently developed. The growing interest in project design
IS due not to its transparency or thorough research but to its multifunctional and
multifaceted nature.

Traditional scientific views on the project phenomenon could not directly
influence the bold, rapid transformations of today. As aresult, project activity moved
from a purely scientific domain to a practical-science context. Consequently, project
design emerged as a primary method of the new scientific paradigm, which some
authors refer to as practical science, while methodological proponents introduced the
term “program-project approach” [5].

The emergence of pedagogical project design. Project activities focused on
research have been evolving for many years as a source of pedagogical engagement
in cultural history. Jan Amos Komensky, the founder of pedagogica theory,
emphasized that incorporating research-oriented approaches in teaching contributes
to success in education: “When teaching people, they should be encouraged to
observe the sky, the earth, and various trees, study objects and engage in inquiry,
rather than merely memorize what others have observed and explained”.
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Thisideawaslater continued in the works of many prominent philosophers and
educators. For example, French philosopher Jean-Jacques Rousseau stressed the
importance of setting tasks that children can handle and teaching them to solve these
problems independently. He emphasized the importance of allowing children to
develop an understanding of knowledge themselves, rather than relying solely on the
opinions of adults.

The Swiss scholar Johann Heinrich Pestalozzi aso highlighted the importance
of students’ understanding phenomena through research-based thinking. According to
Pestalozzi, human intelligence develops through action, as errors and shortcomings
become more apparent in practice, thereby emphasizing the role of visuaization and
experience in learning as key requirements.

Throughout the development of pedagogical ideas and practice, there were
established directions from Socrates’ method of conversation to F. Dinter’s
developmental catechization method, and later to A. Diesterweg’s heuristic method.

In the second half of the last century, representatives from various scientific
fields contributed to the scientific and methodological support of project activitiesin
social and educational spheres. These included John Dewey, Karl Popper, Herbert
Simon, and William Heard Kilpatrick and others. In particular, Dewey’s work
introduced the concept of “project method” in pedagogy, while Kilpatrick considered
the “project” as the outcome of an action.

According to Kilpatrick, any activity undertaken by a group of students can be
considered a project if it is performed with a shared goa in mind and as a
collaborative and highly autonomous task. Kilpatrick identified three main
components of a project:

- Educationa materials structured around students’ nature and interests;

- Goal-oriented action;

- Considering education as a means of continuous renewal and advancement
to higher levels.

Project activity is manifested through the purposeful organization of actions
that help students navigate real situations.

Thus, the goal of education is to equip students with methods and techniques
for solving problems and conducting exploratory research. Kilpatrick’s works outline
four types of projects:

1) production or creative projects;

2) consumer projects,

3) intellectual projects aimed at solving various problems,

4) projects-exercises.
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In the last century, the development of humanitarian ideas in pedagogy led to
the recognition of project activity as a unique type of professiona activity, thereby
contributing to the establishment and development of project culture in education.
In Western pedagogy (C. Rogers, E. Fromm), the perspective of project-based culture
in education is seen as away to foster personal growth, the development of individual
social experience, and the encouragement of creative freedom for students
participating in project activities [6].

Further evolution of project activities followed the logic of cultural phenomena
formation — moving from simple reproduction to exploration and from exploration to
targeted reconstruction. Evolving project-based structures emphasize cognitive
curiosity, methods of inquiry, and structures of knowledge, thereby establishing
unique methods and pathways for project-oriented thinking.

The concept of “project”, which forms the basis of project activity, has been
interpreted in various ways. Philosophers (M. S. Kagan), for example, view it as the
result of spiritual revival activities, while others (I.A. Kolesnikova) consider it the
goa and outcome of the project activity. In general, a project can be defined as “a
purposeful transformation of a system within a specified timeframe, with clearly
defined quality requirements for the outcome, necessary organizationa tools, and
accessible resources” (V.N. Burkov, D.A. Novikov), which reflects the project’s
goals and results [7].

Project materials include theories, models, concepts, symbols, formulas,
algorithms, and paradigms. Action theory is applied as the instrumental system
in various areas of project development.

It is necessary to consider ideas about knowledge and renewal of the
environment as a unique means of forming the basis of project activity to understand
the pedagogical significance of project activity. Key concepts include:

“anticipation” — project perspectives focused on planning future actions;

“difference in potential” — the contrast between the current state of the project
object and its future intended characteristics;

“gradual and phased progress towards the necessary future state
(N.A. Bernstein);

“Integration” — ways to use various forces and resources in a coordinated
manner throughout the project;

“Active participant” (W. H. Kilpatrick) — the increasing involvement and
motivation of participants as they work collaboratively to achieve project goals.
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Today, many researchers believe that the results of research work should form
the scientific basis for high-quality educational projects and that the results of these
projects should serve as a foundation for new scientific ideas and research directions.

However, in education, project activity involves not only selecting and
designing projects within a full “from idea to final result” cycle but also requires the
active involvement of idea generators and project developers in practical
implementation. This makes the structure of project activities in education more
complex, as we can see from innovative project experience.

In scientific-methodological literature, terms and phrases derived from the
concept of “project” are increasing. Although these terms may seem synonymous,
each has its gpecific scope of application, requiring clarification to avoid
contradictions during project activities. These can be distinguished based on the
following characteristics:

- this characteristic explains that something is used within the framework of the
project, belonging to the project category, such as project solutions, project
documents, project perspectives, project culture, etc.

- “projectability” refers to a person's ability to see the model of implementing a
mental representation of an object in practice. This manifests as a personal quality
activated through certain methods and procedures, such as project-oriented thinking,
project methodology, project testing, etc.

- this characteristic refers to concepts related to project-based activities, such as
the “project stage,” which denotes a stage where project activity can be applied
within a specific process, or “project competence,” which refers to the ability to carry
out project activities.

We can view project types as classical engineering-technical projects or social
projects. Educational projects can be classified as socia projects and specifically as
humanitarian projects. The essence of humanitarian projects must be clarified to
understand this more precisely. As the title implies, the purpose of humanitarian
projects is to introduce innovations that align with the nature of human relations and
interactions. Scientists identify two strategic types of educational project activities.
One focuses on adaptation to the social environment and its conditions, which can be
seen as ways in which educators respond to social changes of knowledge. The other
focuses on improvement, renewal, or transformation according to one's values, goals,
and principles.
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Some researchers consider project activities as the process of creating and
implementing a pedagogical project, a unique approach to personal development, or a
teaching technology. In pedagogical practice, project-based learning is increasingly
shifting towards instruction based on projects or project-based upbringing
(O.l. Gazman), and project-based education (G. Ilyin). This process can be described
as transforming the project environment into an educationa environment, as the logic
of creating typical projectsis becoming an active learning tool.

Research on project management in education generally defines “pedagogical
design” in the following ways:

V. Bezrukov defines it as “a process of predicting and modeling educational
outcomes and goals through the acquisition of educational content with a humanistic
focus, based on humanistic methods and approaches”.

I.A. Kolesnikova sees “design as a practical-oriented activity aimed at creating
new forms of educationa and pedagogical practices previousy non-existent”.

A.P. Tryapitsina describes design as “a new area of educational development
and a new approach to understanding pedagogical activity”.

E.S. Zair-Bek considers design “an applied scientific field aimed at developing,
renewing, and improving modern education systems and eliminating contradictions
within them”.

N.A. Masyukova views design as “a tool for regulating the delivery of
pedagogical and research activities”.

Other researchers define it as the “process of creating and implementing a
pedagogical project, a unique approach to persona development, or a teaching
technology.” Today, the transition from teaching through project methods to project-
based learning or project-based education is actively underway. This process can also
be described as transforming the project environment into an educational
environment, as the logic of typical project creation has become one of the main tools
of learning today.
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Abstract: Currently, the primary goals and objectives of Kazakhstan's general
education system are to develop students of vocationa education institutions and
universities pursuing pedagogical specidties into individuals equipped with
knowledge, skills, and competencies appropriate to their age and level of education.
This attempts to integrate national education with contemporary requirements by
incorporating national ideals and universal successes, thereby developing persons
based on scientific outcomes applied in rea-life situations. It focuses on human
capital development by establishing conditions for gaining essentia information and
current technology in their chosen professions, supporting professional growth, and
improving competence in their fields [1].
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Distinctive persona traits emerge during the process of human adaptation to
life, or socialization, such as an individua's purpose connected with their chosen
route, life viewpoint, and beliefs, all of which are motivated and meaningful. These
human attributes emerge and actively evolve as a result of numerous socidl,
professional, and instructional duties. Professional development takes place through a
person's professional actions, which shape and refine a plan of action that
incorporates prospective future prospects and persona improvement. The realization
of these prospects is governed by fundamental principles of conscious understanding
and motivation. All of a person's interactions with life and society are manifested
through various activities.

In the socialization process, a human with defined motivation, resolve, and
purpose emerges as a self-managing subject through conscious comprehension and
initiative. V.V. Davydov sees the social environment and its specific conditions
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as factors that connect personal development to prospective chances. In the context
of human activity, discussing an individual's drive and clarity of purpose is only
useful if their motivation is well-defined and based on conscious awareness and
initiative.

To achieve effective professiona performance, an individual goes through
a formation process during the initial training stage, following which professional
development and potential emerge through self-directed practice. Such potential and
resources, as manifested in general and professional competencies, are crucia to
increasing professional productivity.

Specia potential in the domain of creative activity is referred to as pedagogical
aptitude, which corresponds to the developmental needs of the modern economy in
educational professions. The system of social institutions attempts to meet today's
societal aspirations for well-being, development, and advancement.

The general education school system is one of the systems that ensures both the
present and future development of society. The educational process in schools, which
reflects the distinctive qualities of each school type as well as educators' current and
future professiona tasks, must be constructed in accordance with certain regulations
and norms.

On this basis, schools should aim to provide students with profound knowledge
and cultivate a culture rooted in both national and universal spiritual values. It is
essential to train educators with a strong professional foundation for guiding the
younger generation to keep moral vaues, and inclined toward creativity, and
exhibiting active engagement in life. By examining previous research and
dissertations, it becomes evident that addressing the various aspects of a teacher’s
professional skills and implementing them in practice occupies a crucia role in the
structure of their professional responsibilities.

The analysis of scientific literature has shown that, “potential” (from the Latin
potentia — strength) is defined as “resources, sources, and reserves that can be
mobilized to achieve specific goals and perform particular tasks...” [3].

From this perspective, the concept of a teacher's professional potential is
understood as a set of spiritual strengths or capabilities mastered through theoretical
knowledge of relevant sciences, which are then skillfully applied to organize and
conduct the educational process effectively in aignment with didactic requirements.

A teacher's potential encompasses intrinsic awareness, behaviors, and
professional orientation toward scientific theoretical and methodological aspects of
his’her work. Each of these aspects has its quantitative and qualitative indicators, and
their combination defines the level of a teacher’s strength and skill in professional
activities.
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It can be considered as a system of qualities based on natural and professional
skills that enable teachers to fulfill their teaching and educational responsibilities
effectively. Professional potential can be understood as a teachers’ goal-oriented
ability within their pedagogical practice, which aso considers the relationship
between the teachers’ motivation and achievements in their professional activity.

Therefore, teachers’ professional potential also can be defined as their ability to
think critically, structure the educational process, succeed in their work, realize their
intentions, and achieve planned outcomes, underpinned by a unified foundation of
professional knowledge and skills. Various scholars researching this field have
provided different definitions of pedagogical potentia, reflecting the specific content
context under consideration. The term “pedagogica potential” was first introduced
into pedagogy by the psychologist A.M. Bodnar, who researched the issue of
“professional potentiality” [4].

Pedagogica potential has been regarded as a complex concept since the term
“potential” entered the field of pedagogy. This is because it is interpreted as a
synthesis of certain individua abilities and traits that contribute to effective
pedagogical activity.

In other words, while pedagogical potential islinked to individual potential, we
are still somewhat distant from fully understanding it as an integrated whole. Today,
the value of knowledge has increased significantly, becoming a powerful force that
influences on changes in society.

Education that meets the needs of society’s development has taken a crucial
role. It is clear that advanced, innovative knowledge can only be delivered effectively
through specialized ingtitutions. Therefore, the task of organizing and imparting
cutting-edge knowledge to train future specialists at schools, colleges, and
universities is given to educators at various levels. In this context, it would be
relevant to first address the question about the potential and capabilities that future
teachers need to perform their pedagogical duties effectively.

“Potential” (potentia in Latin, meaning “‘strength”) refers to resources, sources,
and reserves that can be mobilized to achieve specific goals and perform particular
tasks. Potential is categorized into economic, political, moral, scientific, and military
types.

A.A. Kostyleva describes a teacher’s personal potential as an integral,
uncertain, and ambiguous characteristic, interpreting it primarily as an individual
psychological trait of the teacher. She notes that it includes the teacher's willpower,
individual understanding, and responsibility potential, which enable the teacher to
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navigate external conditions that change in the face of difficulties. A.A. Kostyleva
views this as a semantic potential that allows a teacher to maintain the effectiveness
of semantic directions in professional work, drawing on values that bring a moral and
humane dimension to practice.

T.L. Bozhinskaya highlights the future development of the pedagogical
potential of regional culture in education, interpreting pedagogical potentia as a
harmonious functional system. This system integrates resources that ensure the
student's personaity development and well-being in education and upbringing,
including individual resources like behavior traits, knowledge, principles and values,
communication, and ways to apply life experiences [5].

This potential, as a unified structure, cannot be derived solely through
psychophysiological or psychological-pedagogical traits, as an individud's
personality is defined not by genetic origin, natura characteristics, intelligence, or
ingenuity, but by skills, knowledge, and experience acquired through practical
activities.

This leads to the idea that, when studying the potential of specidlists, first it is
essential to reveal each attribute through their inherent abilities and then to
understand how these attributes evolve through their specific activities. The second
concept or characteristic of individuality lies in the implementation of methods based
on experience in activity.

Mastering methods of activity occurs through individual practice and
repetition. Examining and analyzing the socia nature of humans, the fundamental
degrees of persondity and individuality, and identifying their concepts and
characteristics allows us to integrate them into a socio-pedagogical potential.

E.A. Donchenko, L.V. Sokhan, and V.N. Tikhonovich stated in their research
that personal potential includes a set of resources, possibilities, and abilities that
enable problem-solving, a collection of universal factors. Their research works
interpret the concept of “potential” as a specific level of development, which
indicates the correlation between established conditions and the system's harmonious
functioning.

In the works of L.I. Ivanko and V.G. Nesterov, persona potential is directed at
the human factor in professiona activity, conceptualized theoretically and
operationally as a unified entity. The individual’s ability to express himself
in creativity is directed toward the spiritua inner strength of human activity,
confidence in the power to manifest one’s “significant human strength” uniquely,
and to be perceived by others.
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Russian scientist |.P. Podlasly suggests a perspective that the professiona
potential system of a teacher includes structural components seen as priorities in
teacher training and professional activity. Scientific research focusing on the
formation of professional potential of teachers has been outlined and dissected by
structural components. The term “professional potential” is understood as a
comprehensive structure that is complex and multifaceted in content. For example:

1. The professional potential of the teacher depends on the relationship
between the direction of adaptation to pedagogical activity and the teacher's specific
situational approach to hisher work. This approach highlights the importance of
orientation towards engaging in pedagogical activities and emphasizes the key
features of natural aptitude.

2. It reflects the teacher's attitude towards professional activity. However, high
abilities are required to perform professional duties effectively and with quality.

3. A teacher is understood as professional who performs according to the level
of pedagogical requirements, while simultaneoudly is able to personaly comprehend
the essence of the pedagogical process and align it with the system of didactic
principles of educational activities.

4. The professional potential of ateacher is an accumulation and concentration
of personal and professional qualities, and a system encompassing knowledge, skills,
abilities, ways of thinking, and methods of activity that are manifested in the
preparation process [6]. A related and content-wise close concept to the professional
potential of a teacher is pedagogica professionalism. In general, pedagogical
professionalism involves the ability to analyze, organize, and foresee the conduct
of educational processes and to meet future challenges.

In other words, professionalism is the ability to think and act in a professional
manner. The concept of professional potential provides a hierarchy of conceptual
approaches, a deeper understanding of its structural components, and enables
accurate decision-making in both general situations and specific cases. The main
components of pedagogical professiona potential include intellectual, motivational,
communicative, various activity-related (or individual professional), and cresative
components.

The professional potential of a teacher represents the set of abilities that an
individual brings to teaching. However, researchers emphasize that a teacher's
potential should be considered not only in the current context but also in terms of its
formation and future development, as it integrates three priority dimensions:
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- Past - a set of characteristics and qualities acquired by the individual in the
process of personal and professional development;

- Present - the need to actualize and apply these abilities in professional -
pedagogical activities,

- Future - the enhancement of directions for future professional and personal
development.

Pedagogical potentia is understood as an integrated system that determines
a teacher's ahility to fulfill their professional duties at certain level. It is considered
a combination of natural psychophysiological and achieved socio-oriented qualities.
The natura psycho-physiological component of pedagogical potential is ability.
Its distinctiveness lies in the fact that not every individual working in the field can
become a good teacher or attain professional mastery. Thisis a pressing issue today.

Historically, ideas about what qualities a teacher should have are shaped
by a set of socialy constructed elements, which include: abilities, professional traits,
pedagogical experience, motivation for teaching, and the individual’s readiness for
professional teaching activity. If these elements are not interconnected with
experience, they cannot serve as influencing factors in the development of
pedagogical potential. A teacher must possess certain characteristics to perform the
functional abilities mentioned above. Additionally, other sectoral directions
of continuous pedagogical education contribute to the development of teachers
professional activities, particularly affecting their pedagogical potential.

The concepts “Teacher's professional potential” and “Development of teacher's
professional potential” can be used to describe a range of different objects and are
generaly synonymous. However, several interpretations have emerged which reflect
accurately its conceptual structure and essence. By examining and summarizing the
meaning of the teacher's professional potential from various perspectives, we can
highlight some key principles. The content of the teacher's role and responsibilitiesin
modern schools is being reassessed, with adaptation processes underway to align with
new systems of teaching and upbringing.

Psychologist L.V. Vygotsky’s definition “Teacher is the organizer of the
socia-educational environment, the one who establishes and oversees interactions
with each student” [7] should be used as a guiding principle. Due to contemporary
demands and expectations, the education system is undergoing a restructuring,
and it is essential to recognize it as a natural progress. This is because adapting the
educational and instructional system to meet new demands and elevate it to a new
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level cannot be achieved without the support of teachers. It is evident that addressing
the strategic goals of developing the economic and social sectors in our country
directly depends on the professional skills, cultural awareness, and spiritual maturity
of current and future specialists.

This is especialy true because a teacher is a professional and a person
of integrity who shapes individuals as persondlities, nurtures people in a spirit of
moral integrity, supports students in making conscious life choices, fosters
responsible citizenship, and guides them towards a better life.

The primary foundation for building and developing “teacher’s potential” lies
in ensuring the quality of teaching professionals, especially in educating students
systematically and obligatorily who have chosen various teaching speciaizations
(elementary school teachers, middle and high school teachers of subjects such as
mathematics, history, language and literature, physical education, arts and crafts,
visual arts, chemistry, biology, etc.). High-quality education forms the core
of preparing future teachers for professional mastery and serves as a key force
in fostering teacher’s potential.

One critical aspect of developing teachers’ potential is directing future
teachers’ personal qualities towards pedagogical activity as a whole, all external
factors influencing this preparation. It is essentia to strengthen the stages and
processes of cultivating advanced knowledge, science, and national spiritual culture
of future professionals. The outcome is not just a graduate prepared for teaching
but a speciadist with professional skills[8].
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W CIIOJb30BAHUE UTPOBBIX TEXHOJIOTUH
B OBYYEHUHU TPOTPAMMMWPOBAHUIO
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CTYJIEHT

Camapckuil rocy1apCTBEHHBIN
COLIMAJIBHO-TIEAATOTMYECKUI YHUBEPCUTET
(CrCIny)

AHHOTanmMsi: B crarbe paccMarpuBaeTCs — HMCIHOJIB30BAHUE  UTPOBBIX
TexHoJiorni  (reiMupukanuu)  Kak  3(Q(PEeKTUBHOrO  MeTona  OOydeHHs
MPOrPaMMUPOBAHUIO. ABTOP aHAIM3HUPYET Pa3IUYHbIE MOAXOJbl U HHCTPYMEHTHI
reiMuduKaluu, KOTOpble MOTYT OBbITh MPUMEHEHBI [JIsi TMOBBIIMICHUS MOTHBALUU
CTYJICHTOB, YJIYYIIEHUS YCBOCHUS MaTepHaa M Pa3BUTHUS MPAKTUYECKUX HABBIKOB
nporpammupoBanus. Ocoboe BHUMaHHUE YJIENSETCS TOMY, KaK UTPOBBIE AJIEMEHTHI
MOMOTal0T CO3/1aBaTh OOJIEE YBIEKATENbHYIO M HHTEPAKTUBHYIO Y4EOHYIO Cpeny,
CIOCOOCTBYIOIIYIO ITYOOKOMY MOTPYKEHUIO B MPOIECC 00yUCHHUS.

KiwuyeBble  ciioBa:  UIpOBbIE  TEXHOJOTUM,  METOABl  OOyUYEHHS

nporpammupoBanuto, RubyWarrior, CodeCombat, CodeWars, Screeps.

THE USE OF GAMING TECHNOLOGIES
IN PROGRAMMING TRAINING

K harchenko Kirill Ivanovich

Abstract: The article discusses the use of gaming technologies (gamification)
as an effective method of teaching programming. The author anayzes various
approaches and gamification tools that can be used to increase student motivation,
improve learning and develop practical programming skills. Special attention is paid
to how game elements help to create a more exciting and interactive learning
environment that promotes deep immersion in the learning process.

Key words. game technologies, programming teaching methods,
RubyWarrior, CodeCombat, CodeWars, Screeps.
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B nocnegnue TOABI HMrpOBBIE  TEXHOJOTHMH CTAaHOBSTCS Bc€  Oorsee
MOMYJSIPHBIMA W aKTUBHO BHEAPSIIOTCS B pasWyHbie ChEphl KU3HH, BKIIOYAS
oOpazoBanue. OIHMM W3 HaMNpaBlICHUA HX TPUMEHEHUs SBISETCA OOydeHue
nporpaMmupoBanuio. WrpoBble METONbI MOMOTAlOT ClieJaTh MPOIECC O0y4YeHUs
Oonee yBJIEKaTeNbHBIM U A(PGEKTUBHBIM, CIOCOOCTBYS JIydllleMy YCBOEHUIO
Marepuaia U pa3BUTHIO IPAKTUYECKUX HABBIKOB Y CTY/ICHTOB.

PaccMOTpUM  HECKOJIBKO METOJOB, KOTOPbIE MOKHO HCHOJB30BaTh IS
MHTErpalliy UTPOBBIX AJIEMEHTOB B MPOIIECC O0YUEHUSI:

1. UaTerparus o0y4darommx I€MEHTOB B UTPHI.

Cyl1ecTBYIOT WUIpPbI, MPOXOXKIACHUE KOTOPBIX OyIeT JOCTYHHO, TOJIBKO €CIIU
UIPOK HAyHET M3ydaTh S3bIK IporpamMmmupoBaHus. M3yuarb oH Oyzaer He
CaMOCTOATENIbHO B UHTEPHETE T/Ie-TO TaM, a Urpa cama OyJeT paccKa3blBaTh IPABUIIA
HalucaHus KoJa.

Takue urpsl ObIBAIOT KaK OECIUIATHBIMU, TaK U IJIATHBIMH. JKaHpPBI MOTYT OBITh
pasubsiMu: MMO, T'onoBostomku, Survival, Strategy. A taxke MOKET IPUCYTCTBOBATh
CIOJKETHAas JIMHUS, IO Mepe KOTOpOil OyAEeT BO3pacTaTh CI0KHOCTh KOJIA.

[IpuBenem mpuMephl TAKUX UTP:

RubyWarrior npencraBnser co0oli WHHOBAIMOHHBIA MOAXOA K OOYYEHHIO
MPOTPAaMMUPOBAHUIO, COYETAIONM B ce0e DSIEMEHThl WIPbl M  IPAKTUKH.
Orta mnatdopma HIeaTbHO TOIXOIUT JUTsl HAUMHAIOIINX MPOTPAMMUCTOB, KEJIAFOIINX
OCBOMTH s13bIK RUDY B mHTEepecHol u noctymHol dopme. [lo croxeTy HTpok B posin
8-OMTHOTO BOWHA MYTEMIECTBYET B MOUCKAX MPUHIIECCHI U CPAKAETCS C UyJOBHUIIAMHU.
Tonbko OUTHCS C OMMACHBIMU BparaMu MPUIETCS HE MEUOM, a KOJIOM B XOJI€ PEIICHUs
3amadu. C KaxJIbIM YPOBHEM CIIOKHOCTh OYIET YBEIMYUBATHCS — TaK UTPa MOMOXKET
pa3o0patbcsi ¢ cuHTakcucoM RuUbDy u Hayuwmt pemate HecTaHAapTHBIC 3a1ayu.
bnaronapsi cBoell HMHTEPAKTUBHOCTH M TOCTEIIEHHOMY YBEJIMYEHHUIO CIIOXHOCTH,
RubyWarrior momoraer yd4YeHHMKaM YBEPEHHO JIBUTAThCS BIIEPEN, pPa3BHBaAs
HE0OXO0MMbIC HABBIKH U YBEPEHHOCTH B CBOMX cuiax (puc. 1) [2].

CodeCombat (puc. 2) D10 O6pay3epHas posieBas Urpa, KOTOpas HAyYUT UTPOKa
0a30BBIM  HaBBIKAM  MPOTPAMMHUPOBAHUS W  HANMUCAHUIO  YHCTOTO  KOJa.
EcTh MHIUBUIYAIBHBIM U MHOTOIIOJIb30BATEIIbCKUN PEXUMBI. B TIepBOM HOCTyIIHA
CIOJ)KETHasl KaMIaHWA C KBECTAMM M YPOBHSMH, IO MEpPE MPOXOKIAEHUS KOTOPBIX
3a/1a4u CTAaHOBATCS CJIOXKHEE. B MylIbTUIUIEEPHOM PEXUME MOMXKHO TOCOPEBHOBATHCS

B 3HAHUAX C pCAJIbHBIMH COIICPHUKAMMU.
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Puc. 1. UuTepdeiic Ruby Warrior

Puc. 2. Uarepdeiic Code Combat
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[TpumepoM yCHENnTHOTO WMCMOJIB30BAHUS WUTPOBBIX TEXHOJOTHUH B OOydeHUH
IPOrPaMMHPOBAHUIO SBISIETCS SCreeps (puc.3) — MHOTOIMOIB30BaTEeNIbCKAs OHJIAIH-
Urpa, OCHOBaHHAsA Ha HamucaHuu 00ToB Ha JavaScript. Mrpa cTaBuT mepea urpokoM
3a/1auy yIpaBisaTh KOJOHUEH Pa3yMHBIX CYIIECTB, BBIOTHSIONMINX PA3IMUHbIC 339K
¥ COPEBHYIONTUXCS C JAPYTMMH UTPOKaMH. biaromgapst ToMy, 9TO UTPOK CaM THIIIET
KOJ JJI1 CBOoUX OOTOB, SCreeps »¢h(EeKTUBHO couyeTaeT TeUMIUIEH ¢ MPaKTHKOU
IpOrpaMMHUPOBAaHMS, 4YTO JIeJlaeT Tmporecc oO0ydeHus Oojee yBIEKaTeIbHBIM
1 3P EKTUBHBIM.

Puc. 3. [Ipumep koaa B urpe SCreeps

Eme omHuM U3 SpKUX NPUMEPOB YCIEUIHOTO MCHOJIb30BAaHUS HIPOBBIX
TEXHOJIOTUH B OOYYEeHHH MporpaMMHpoBaHuio siBisgercs tiardpopma CodeWars
(puc. 4). CodeWars obpa3oBaTenbHasi Urpa, KOTopas MOMOXET MOIHATh YPOBEHb
3HAHUU O MPOrPaMMHPOBAHMM HA PA3HBIX SA3bIKax. ' eMMIUIEN Mpeiaraet UrpoKy
pemath nipocthie (10 10 MuHYT) U cinoxkHBIE (M0 1 Yaca) 3aaayu, a Mociie CPaBHUTH
CBOE€ pEIICHHE C pe3ysbTaTaMu APYTUX IMojb3oBaTeneil. rpa momoraer orpaboTarh
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CHHTAaKCHUC S3bIKa H BLIpa6OTaTI) AJIT'OPpUTMBI IJIA PCIOCHUA 3a4a4. B Codewars ectb
pCﬁTHHF HWI'POKOB: KaxKIasd pCUICHHAA 3aaada HpI/I6JII/I)KaeT ITOJIB30BATCIIA K HOBOMY

paHry.

Train: Merged String Checker | Codewars - Mozilla Firefox $ = m W) 4) 259PM {%

[E3 Train: Merged String Ch

R A l®-

® JavaScript Node v6.0.0 ©C O vm emacs ¥

® 415

Your Solution:

Your Test Cases:

Puc. 4 CodeWars

Camasi mepCreKTUBHAsI UTPa, KOTOPYHO MOXHO 3aMeTuTh, 3T0 CodeWars, Tak
KaK TaM Mpesaraercsi okojo 50 sS3bIKOB

2. Co3nianuie NporpaMMHUPYEMBIX UT'P

CryneHTsl MOTYT pa3palaThiBaThb COOCTBEHHBIE HWIPBI, HAUMHAs C IMPOCTHIX
apKaJHbIX UT'P U 3aKaHYMBAs CIIOKHBIMU CTPATETUSIMU WJIM POJIEBBIMUA HTPAMH. ITOT
MOJXOJ TO3BOJSIET CTYJIEHTaM MPUMEHATh MOJY4YCHHbIE 3HAHUS Ha NPAKTHKE U
BUJIETh PE3YNIbTAThl CBOETO KO/a B ICHCTBUM.

Jiis  peanuzaliMM  JTaHHOTO METOJa MOTYT MPUMEHSTCS CHelHaIbHbIC
(bpeitMBOpKHU U OMOTMOTEKH AJi pa3pabOTKU UTP.

Hanpumep, mns Python, cymecrByror Ttakume OuOnmoTeku, kak Pygame,
PyKyra, Pyglet, Panda3d, Kivy, PyoglenGL.

Hau6onee moaxoasmas s HopuukoB B Python sieisiercs PyGame.
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I/ISY‘-II/IB OOBEKTHI U ImpaBujia CHHTAKCHCA, CTYACHT CMOJKCT OIPCACIUTD
pPasMEpPbl UTPOBOI'O OKHA, CO3/1aTb KHOIIKH, 3a/1aTh CI)OH M 1aTb Ha3BAHUC OKHY HUIPbI

(puc. 5)

Puc. S. UrpoBoe 0kHO

Pygame no3BosieT erko u ObICTpO UHTETPUPOBATh B IPOEKT MHOTUE HYKHBIE
BeIM — MIPUQPTHI, 3BYK, OOpaOOTKY COOBITHI, — OJHAKO HE MMEET BCTPOCHHBIX
BU/DKETOB JIJISl CO3JaHUsl KHOIOK, JICHOJIOB, MHAMKATOPOB BBHIMOJIHEHUS U JIPYTHX
MOJOOHBIX 3JIEMEHTOB HMHTep(eiica. ITy mpobieMy pa3pabOTUMK JOJKEH peliaTh
aM00 CaMOCTOSITENIbHO (HapucoBaTh NPSIMOYTOJIBHUK, HAa3HAUYUTh €My (YHKLHUIO
KHONIKK), JMOO0 C moMompblo gomonHuTenbHbIXx GUI-0ubmuorek. Takke ecTb
BO3MO>XHOCTb Pa3MECTUTh TeOMEeTpUUYECKUe GUTypbl U HACTPOUTH aHUMAIHIO.

JIist Havana MOKHO MPEMAJIOKHUTh CTYJEHTaM CO3[aTh MPOCTYIO0 apKAHOUIHYIO
Urpy, Tlle M4 OTCKAKMBaeT OT pakeTKu M pazpyuiaer Onoku. [lanee MOXKHO
NepexouTh K Ooyiee CIOKHBIM TMPOEKTaM, TaKMM Kak IuiaTdhopMep WX MIyTep.
BaxxHo, uTOOBI KakIIblil 3Tam OBLI JOCTYNEH W MOHATEH, YTOOBI CTYAEHTHI MOIJIH
MOCTETIEHHO HapalllluBaTh CBOU HABBIKH.

Pygame — sto otnuynHasi OuOimoTeka Iy TeX, KTO XO4YeT HayaTh H3ydaTb
MporpaMMupoBaHue uepes cozaanue urp. E€ nmpoctora u pyHKIIMOHATBHOCTH AENIal0T
e uuea’dbHbIM HMHCTpPYMEHTOM aiisi oOydeHus. Paboras ¢ Pygame, cryneHThl He
TOJIBKO MPUOOPETAIOT MPAKTUYECKUE HABBIKM MPOTPaMMHUPOBAHUS, HO U Pa3BUBAIOT
TBOPUYECKOE MBIIICHUE U JIOTUKY.

3. Buptyanbnble 1abopatopuu

BuptyansHbie cpenbl, Takue kak Python Tutor wmm Scratch, mossosstor

CTyACHTaM OKCIICPUMCHTHUPOBATL C KOJAOM B HMHTCPAKTUBHOM PCKHNME. Ot
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maTGopMbl TIpeiaraloT BU3YaJW3allMI0 BBIMIOJHEHHUS KOJa, YTO JEiaeT IPOoIece
oOy4eHwus 60s1ee HArTSAHBIM U YBJICKATEIbHBIM.
Python Tutor mnoxkaspiBaeT KaXKAbId IIAr BBIIOJHEHHUS KOJA M BBIBOIMT

cTpenoukamu (puc. 6).

Python Tutor: Visualize code in Python, JavaScript, C, C++, and Java

Python 3.6 Print output (drag lower right corner to resize

known limitations
p=5+15 4
= ) print(p) Frames Objects

Edit this code Global frame

p |20

<<First | [ <Prev | | Next> | [ Last>> |

Step 2 of 2

NEW: follow our YouTube, TikTok, and Instagram for free tutorials

Get Al Help

Move and hide objects

Puc. 6. Busyaausanus 3agauu B Python Tutor
Instagram (uHa maHHBII MOMEHT 3amnpelteH B Poccuiickoit @enepanmn)

4. OnnaiiH-mnaThopMbl 11 00yUeHHUs

CyIiecTByeT MHOXKECTBO OHJaiH-maTdopM, Takux kak Codecademy, Khan
Academy u Coursera, KOTOpbIC HCIOJB3YIOT TeHMH(DHUKALAIO I YIy4IICHHS
y4eOHOro Tmporecca. ITU CalThl TpeiaraloT pas3jiMuHble 3aJaHus, Harpajbl
W peWTuUHru, 4YToObl caenarh oOydeHue OoJiee  COPEBHOBATEIbHBIM U
YBJIEKATEIbHBIM.

5. KOHKypCHI ¥ XaKaTOHBI

Konkypcel 1o mnporpammupoBanuto, Takue kak Google Code Jam wim
Anpexc.XakaToH, NPEIOCTABISAIOT CTYJEHTaM BO3MOXXHOCTh PpEIIaTh CIIO)KHBIC
3aJjayil B YCJIOBUSAX OTPAHUYCHHOTO BpPEMEHH. YYacTHE B TaKUX MEPOIPHATHIX
MOMOTaeT pa3BUBATh HABBIKM KOMaHIHOM pabOThI U pelIeHUs podIIeM.

6. CumynsTopbl pa3paboTKU

Cumynsaropsl, Takue kak Roblox Studio mmm Unity, mo3sonsitoT co3naBath
TpeXMEpHbIE MHUPBI H TPOTPAMMHUPOBATH TMOBEJACHHE OOBEKTOB BHYTPU HUX.
OT0  OTIMYHBIA  CcHOcO0  U3Y4YUTh  OCHOBBI  OOBEKTHO-OPHUEHTHPOBAHHOTO
MPOrPaMMHUPOBAHUS U UTPOBOM JIOTHKH.
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Unity nognepskuBaer C#, cTaHIAPTHBIA B OTPACIHU S3bIK MPOrPaMMHUPOBAHHS,
B HEKOTOPOM CTENEeHM MOX0kuii Ha Java unu C++.

Tarke mmeeT OMOMMOTEKY C MHOXKECTBOM TOTOBBIX KOHCTPYKIIMA CO CBOMIMHU
CKPHUIITAMH, HO HAaM MOTYT TIOHAIOOUTCS CIICITUATLHBIE OOBbEKTHI, TIOTOMY TYT UMEETCSI
BO3MOXXKHOCTh CO3/1aBaTh CKPUITHI CaMOCTOSITEJIbHO HETOCPEACTBEHHO B CaMou
HporpamMmme, B TO BpeMs Kak acCeThl MPUXOIUTCS CO3/IaBaTh B IPYroit cpene [4].

B Roblox ucnone3yerces 31k nporpammvupoBanus Lua. OH ObUT BBIOpaH U3-3a
CBOEH OTHOCUTEIBHOM MPOCTOTHI U JIESTKOCTH B OCBOCHHH, a TAKXKE U3-3a TOTO, YTO OH
JIETKO BCTPAMBAETCS B UTPOBOM ABMKOK. LUA TakykKe MCIIONB3YETCS B IPYTUX UTPax
U npuioxeHusx, Takux kak World of Warcraft, Adobe Lightroom u Nginx [5].

Lua wmmeeT mpoCcTO W WHTYUTHBHO TOHATHBIH CHHTAaKCHC, M OH YacTo
UCIIOJIB3YETCSl B KaueCTBE IMEPBOTO sI3bIKa MPOrPaMMHUPOBAHUSA JJISI HAYMHAIOIIUX.
OH Taxke MMeeT OOMIMPHYIO JOKYMEHTAIMI0 U COOOIIECTBO Pa3pabOTUMKOB, YTO
JIaeT ero JIETKUM JUIsl U3yUeHUs U ObICTPOH pa3paOOTKU UTP U MPUIIOKEHHUH.

PesynbraT paboThl JIETKO pa3MECTHTh B OOIIEM KaTajore IJICHCOB, TAE JOIU
MOTYT 3alTH 1 ONPOOOBATH BAIM MPOCKTHI, HAXO/S OIMMOKH, UCIIPABICHHE KOTOPHIX
OyJlleT cuuTaThCsi O0yUYEHUEM.

7. BeG-KBeCThI

Beb-kBecThl TIpENCTaBIAIOT COOOW HMHTEPAKTHUBHBIC 3aJlaHUs, B KOTOPBIX
CTYJIEHTHI JIOJDKHBI PEIIUTh CEPUIO 3aj1a4, UCTIOJb3Ysl MHTEpHET-pecypchl. Hampumep,
CTYJIEHTBI MOTYT co3aaTh cait ¢ nmomomnisto HTML u CSS, crnenys moackaskam u
WHCTPYKITUSM B UTPE.

Hcrnonp30BaHne WTPOBBIX TEXHOJOTHH MPU OOYYCHHH IPOTPAMMHUPOBAHHIO
UMeeT PSI MPEUMYIIIECTB:

1. VnydieHHas MOTHUBAIIUS U BOBJICYEHHOCTh: VITpOBbIE TEXHOJIOTUHU JIETAI0OT
mporecc OOy4YeHHUsS BECeIbIM W YBIICKATCIBHBIM, YTO TIOMOTAaeT IOJICPKUBATH
BBICOKH YPOBEHb UHTEPECAa U MOTHBAIIUU Y CTY/ICHTOB.

2. HarnmsgHocTh W TmpakTHUYHOCTH: Wrphl MO3BOJSIOT CTyACHTaM Cpaszy
YBUJETH PE3yJIbTAT CBOETO KOJIa M UCIIPABUTH OIIMOKHA HAa MECTE.

3. PazButue kpeatuBHoctu: Co3gaHue COOCTBEHHBIX Urp  TpeOyer
TBOPYECKOTO TMOJX0Ja M CIIOCOOCTBYET Pa3BUTHIO BOOOpPAXKEHUS M KPEATUBHOTO
MBIIILICHUS.

4. CoumanbHOE B3anMOJIecTBHE: MHOTHE UTPOBBIE METOAUKHU MTPEATIONATAIOT
KOMaHJHYI0 paboTy, 4TO CIOCOOCTBYET Pa3BUTHI0 KOMMYHHUKATHUBHBIX HaBBIKOB U
COTPYIHHUYECTBY.
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Takum 00pa3oM, WCIIOJNIL30BAHWE WIPOBBIX TEXHOJOTHH B OOy4YCHHU
MIPOTPAMMUPOBAHUIO TIOMOTAET CAENIaTh MpoIecc n3ydeHus 6omnee 3hHEKTUBHBIM U
MHTEPECHBIM, YTO CTIIOCOOCTBYET JyUIlIeMy YCBOSHHIO MaTepuaina u (popMHUpOBaAHUIO
HEOOXOMMBIX HABBIKOB y CTYACHTOB.
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MPEUMYIIECTBA PEINEHUIA UCKYCCTBEHHOI'O
UHTEJUIEKTA JJISA BUSHECA
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MexyHapOaHbIN Ka3aXCKO-TYPELKUI

YHUBEPCUTET UMEHH XOJKA AxMena ScaBu

AHHOTanms: brnarogaps TEXHOJIOTMYECKOMY MPOrPECCY HCKYCCTBEHHBIN
WHTEIJIEKT  3aHsJI BaXXHOE MECTO B COBPEMEHHOM  JIEJIOBOM  MHUpE.
DTa MHHOBAIIMOHHASI TEXHOJOTHUS 00ECIIEYUBAET 3HAYUTEIbHBIC MPEUMYIIIECTBA KaK
KPYIIHBIM KOMITaHUSIM, TaK U MajoMy OU3HECY B ONTHMM3ALUU OU3ZHEC-TIPOIECCOB,
MePCOHANIM3AIMN 00CTYKMBAaHUSI KJIMEHTOB U COBEPIICHCTBOBAHWU MAapKETHHTOBBIX
cTpateruii. Manbiii Ou3HEC C OrpaHUYECHHBIMH pPECypcamMu MOXKET CTaTh Oosee
KOHKYPEHTOCTIOCOOHBIM, Y€M KOTJa-Tub0, TIOBBICUB CBOIO 3(P(HEKTUBHOCTD
Oyaromapsi HMCKYCCTBEHHOMY WHTEJUIEKTY. B 3Toil craThe MBI MOTrOBOPUM
O MPUJIOKEHHUAX U IPUMEHEHUSX UCKYCCTBEHHOI'O UHTEJJIEKTa B MUpE OM3HEca.

KiarueBble €j10Ba: MCKYCCTBEHHBIM WHTEIUIEKT, UCKYCCTBEHHBIM WHTEIUICKT
B Ou3Hece, MoOMIbHBIE puioxenust, Google Bard, ChatGPT.
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SOLUTIONS FOR BUSINESS
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Abstract: Thanks to technological advancements, artificial intelligence has
become an important part of the modern business world. This innovative technology
provides significant benefits to both large and small businesses in streamlining
business processes, personaizing customer service, and improving marketing
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strategies. Small businesses with limited resources can become more competitive
than ever by increasing their efficiency with artificial intelligence. In this article, we
will talk about the applications and uses of artificia intelligence in the business
world.

Key words. artificia intelligence, artificial intelligence in business, mobile
applications, Google Bard, ChatGPT.

[IpunoxeHuss UICKyCCTBEHHOTO MHTEIUIEKTa, KOTOPbIE CTAHOBSTCS Bce Oojee
nonyisipueiMu B 2020-x  romax, mpousBenH  OOJbIIME  MPeoOpa3OBaHMUS
B MOBCEIHEBHOW M JICJIOBOM >KU3HU. DTU TPUIOKEHHUS OCHOBAHBI HA MAIIIMHHOM
o0yuyeHun. Ero MO>XHO UCIIOIB30BaTh BO MHOTHX 00JIACTSIX: OT HAJIOTOBBIX PacueTOB
IO  BHU3YQJIbHOTO  MPOMU3BOACTBA.  BOCHOJIB30BaBIIMCh  paccMaTpUBAEMOM
TEXHOJIOTHEW, Bbl CMOXeTe J(P(EKTUBHO YyNOPaBIATH CBOEH  KOMITAHHEH
Y yBEJIMUYMBATh 00BEMBI OM3HECA, U30€eras MoTepb BPEMEHHU M BBICOKHX 3aTparT.

B nepBoii rnaBe KoHuenuu pa3BUTHS UCKYCCTBEHHOTO MHTEIIEKTa Ha 2024
— 2029 roapsl gaHa OIEHKA TEKYLIErO COCTOSHUS OTPACIH, TAE OTMEYEHO, YTO
coracHo coctaBienHomy Oxford Insights rocymapcTBeHHOMY HHIEKCY TOTOBHOCTH
HCKyccTBeHHOTo mHTeNIekTa Ha 2023 roxa, Kaszaxcran 3anmmaer 72-¢ mecto u3 193
CTpaH U 3-€ MECTO B peruoHalibHOM peiTuHre B FOxxHoit m LleHTpanbHON A3uu
nocie Uaauu u Typuun. J[ocTymHOCTh JaHHBIX, HTU(PPOBOM MOTEHIIUAT U aJarTalus
3aKOHOAATEIbHOM 0a3bl K MUMPOBBIM OU3HEC-MOJCISIM  SIBIISIFOTCS  CHUJIbHBIMU
ctopoHamu Kazaxcrana. CiiaObie CTOPOHBI BKJIIOYAIOT OTCYTCTBHE KPYIHBIX YaCTHBIX
TEXHOJIOTUYECKUX KOMITaHUH, HEJIOCTYITHOCTh BEHUYPHOTO KanuTana
Y HEJIOCTATOYHBIE PACXOJIbl Ha UCCIIEAOBAHUS U Pa3pabOTKU. ITO CBSI3aHO C TEM, UTO
YPOBEHb OCBEIOMJICHHOCTH O TEXHOJIOTHSX HCKYCCTBEHHOIO HHTEJUICEKTAa HHU3OK.
Mmuorue B Kazaxcrane He 3HAIOT, Kak paOOTAIOT 3TH TEXHOJIOTMH M KaK UX MOXHO
HCIIOJB30BaTh B Pas3IMuHbIX cepax. DTO CBSI3aHO C HU3KUM YpPOBHEM CIIpoca Ha
TEXHOJIOTUYECKHE pa3pabOTKM W WHHOBAIIMOHHYI) aKTHUBHOCTB: Ka3aXxCTaHCKHUE
KOMIIAaHUM HE BCErJa TrOTOBbl HMHBECTUPOBATH B HMHHOBALIMM U UCIOJIb30BaTh
TEXHOJIOTUH MCKYCCTBEHHOTO MHTeIIekTa [1, ¢. 3].

OCHOBHBIE MPEUMYIIIECTBA, KOTOPBIE IPOrPaMMbI HCKYCCTBEHHOT'O MHTEJIJIEKTA
MPEIOCTABIISIOT KOMITAHUSIM:

- D@ GhEeKTUBHOCTh: YCKOPEHHE TMPOIECCOB C IMOMOIIBID HCKYCCTBEHHOTO
uHTeieKkTa. [IpuinoxeHuss HUCKYCCTBEHHOTO HWHTEIEKTa B OH3HECE IOMOraroT

aBTOMaTU3UpOBaTh mpolecchl. Hampumep, tabmuiyy Excel, moaroroBka kotopoi
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MOXKET 3aHSATh HECKOJIBKO YacOB, MOKHO MOJATOTOBHTH BCETO 3a HECKOJIHKO MHUHYT
¢ nomomnsio ChatGPT mwmmu Google Bard. s 3Toro moctarodHo MpocTO BBECTH
JTaHHBIE W AaTh HEOOXOAMMbIE KOMaH bl [IpHiI0KeHNs NCKYCCTBEHHOTO MHTEIUICKTA
MO3BOJISIIOT BBIMONHITH paboTy ObicTpee. Takum 00pa3omM, MOXKHO TOBBICHTH
3¢ (pexkTUBHOCT, 3a cueT yBenwdeHmsi oObema paboTel. MccmemoBanue Nielsen
Moka3ajgo, 4YTO  TPHWIOKEHUS  HWCKYCCTBEHHOTO  MHTEJUIEKTa  TOBBIIIAIOT
s dextuBHOCTH OM3HEca HA 100%. Takum oOpa3om, yBennueHue oObeMa Ou3Heca u
MPUOBIILHOCTH 3aHMMAET BAXKHOE MECTO CPEeId MPEHMYIIECTB HCKYCCTBEHHOTO
WHTEJUIEKTA 11 OM3Heca.

- OKOHOMHUSI BpPEMEHU U CpPEACTB: IUIAaHUPOBAHHE pabouel Harpy3KHu.
Heobxoaumo monaroroButh 3¢G@GEKTUBHBIM  OW3HEC-IIaH Il OOecredeHus
MMOBCETHEBHON JESITCIIBHOCTH KOMITAHWH W JOCTIDKCHHS JIOJITOCPOYHBIX IICJICH.
[ToaroToBka ymOMSIHYTHIX IUTAHOB BXOJMT B YHCJIO HANpPABJICHUN HCIIOJIb30BAHUS
MCKYCCTBEHHOT'O MHTEIIJIEKTA. BOJIBIIMHCTBO TEKCTOBBIX MIPOrPaMM UMEIOT (PYHKIIHIO
co3maHusl pacmucaHus. VICmomb3yst 3TH MPOAYKTHI, KIMEHT MOXET COCTaBIISATH
KPaTKOCPOYHBIE M JOJTOCPOYHBIC TUIAaHBI U 3((EKTUBHO OpPraHW30BHIBATH CBOU
3aJ1ayu.

- Ilepconanmzamusi: co3gaHWe WHANBUAYAIBHOTO OIBITA C TMOMOUIBIO
HMCKYCCTBEHHOTO WHTeUIeKTa. [lepcoHamm3arust SBIASETCS OJHUM U3 BaKHBIX
MPEUMYIIECTB, MPEAOCTABIAEMbIX TMPUIOKECHUSIMH HMCKYCCTBEHHOTO WHTEIUIEKTA
B OM3Hece. Y KaXI0i KOMIIaHUHU €CTh CBOM YHUKaJbHBIC TTOTpeOHOCTU. [IporpamMmbl
MCKYCCTBEHHOT'O MHTEJIEKTa, OCHOBAHHBIE HA MAITMHHOM OOY4YeHHH, 00ECTIEYNBAIOT
MIePCOHAIM3UPOBAHHBIN OMBIT HA OCHOBE HAOOpPOB AaHHBIX. Hampumep, moBeacHwme
KJIMEHTOB HMEET OO0JbIIOe 3HAYCHHE B HWHIYCTPUU DICKTPOHHOU KOMMEPIIHH.
[IpunoxeHnuss HMCKYCCTBEHHOTO HWHTE/UICKTa JAalOT BO3MOXKHOCTH IPOBOJHTH
MEPCOHAIM3UPOBAHHBIC KaMITAHWH, MCIIOJIB3Ys JaHHBIC, MMOJTYyYEHHBIC B PE3yJIbTATe
TaKOTO TMOBE/ICHMUSI.

- YI0BIETBOPEHHOCTh KJIMEHTOB: A((EKTUBHAS U OBICTpas KOMMYHHUKAITHS.
HeszaBucuMo oT otpaciu, B KOTOpOH Bbl paboTaeTe, Ballld MOTPEOUTENN OXKUJIAIOT,
YTO BBI JOCTABUTE CBOIO MPOAYKITUIO BOBPEMS U C 00CIIIaHHBIM KaYECTBOM.

- Hcnonp3oBaHne HMCKYCCTBEHHOTO HHTEIJICKTa B OW3HEcCe; 3TO oOserdaeT
MIPOIIECCHl TIPOM3BOJICTBA, MPOJAX W 00CTyKHMBaHUA. VICTONB3ys TH MPUIOKCHHUS,
BbI MOXETE YIYUIIUTh KAa4eCTBO OOCITY)KHBaHH, KOTOPOE BbI MPEOCTABISETE CBOUM
KJIMeHTaM. BBl MOKeTe MOBBICUThH YAOBIETBOPEHHOCTh, MPEIAOCTABIISSI OBICTPHIC
pelreHus ux nmotpedHocrei [2, c. 1-2].
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[ToMmuMO  BBIIENEPEUUCICHHOTO, MPU  MPABWIBHOM  HCHOJb30BAHUU
TEXHOJIOTMA HMCKYCCTBEHHOTO MHTEJUIEKTa Yy KOMIIAHUWA TMOSBATCS CIIEIYIOIINE
BO3MOXKHOCTH [3, ¢. 2]:

- IOBBIIICHUE KauecTBa pabOThl U MPUOOPETEHHE OTBITA;

- n30exaTh OIMIMOOK U «4eJI0OBEYECKOTo (hakTopay MpU NMPaBHUIbHONW YCTaHOBKE
CUCTEM UCKYCCTBEHHOI'O MHTEIIEKTA;

- ObICTpee MPUHUMATh OM3HEC-pElICHUsI HA OCHOBE PE3yJIbTaTOB KOTHUTHUBHBIX
TEXHOJIOTHUH;

- MAKCUMHU3UPOBATH BO3MOKHOCTH IPOJAXK.

OT oxpaHbl Tpyna A0 KPEAUTHOIO CKOPUHIAa UM  aBTOMATUYECKOIO
LIEHOOOpPa30BaHUsl UCKYCCTBEHHBIN MHTEIJIEKT UCIIOJIb3YETCSl B PA3IMYHBIX OTPACIISIX
JUISL YBEJIMYEHUSI JOXOAOB M yiydllneHus 3(p(EeKTUBHOCTH Kommanui. Hampumep,
BUPTYaJIbHbIE TOMOUIHUKU MOTYT 0€3 OO0k 00padaThiBaTh BXOASILINE 3BOHKH, YTO
CYLLIECTBEHHO CHM)KAE€T HAarpy3Ky Ha KOJUI-UEHTPhl M TOBBIMAET 3(P(EKTUBHOCTD
oOCITy’)KMBaHUSI KJIMEHTOB. Takke 3TO MOMOraer Kiaccu(puuupoBaTh COOOIICHHUS,
ABTOMATUYECKM pACIIO3HABaTh W AHAIM3UPOBATH KOHKYPEHTOB, YTO BAXXHO A
YIIYUILIEHHS CEpBHCA U PACLIIUPEHHS ACCOPTUMEHTA.

B 1menoM HMCKYCCTBEHHBIM HMHTEIJIEKT TMPEACTaBiIsieT co0od  OoJbIIoi
MOTEeHIMaN AJig Hamero oomectBa. C ero moMounibl0 Mbl MOKEM PEIATh CIOXKHBIE
po0JIeMbl, YIy4IlIaTh Ka4eCTBO KU3HU U MPOABUTATh HAYKY U TexHOJoruu. OaHaKko
ClelyeT YIeNsTh BHUMAHHE STUYECKUM U MPABOBBIM aCIEKTaM €ro HUCIOIb30BaHUs,
4YTOOBl MCKYCCTBEHHBIH HHTEIUIEKT CIYXHJI MHTepecaM OOLIecTBa U HE BbI3bIBAJI
HETaTUBHBIX MOCIEACTBHH [4, . 2].

HckycCTBEHHBI HHTEIJIEKT CO3JaeT O4YeHb A(PQPEKTUBHBIE PELICHUS IS
UCII0JIb30BaHus B OusHece. CylniecTByeT MHOXKECTBO MIaT(OPM, KOTOPbIE KOMITAHUH
MOTYT HCIIOJb30BaTh, KaK HA TUIATHBIX, TaK W OECIIaTHBIX OCHOBaX. OCHOBHBIMH
MPWIOKEHUSMUA HCKYCCTBEHHOTO HMHTEIJIEKTa, KOTOPbIE MOXKHO MPEANOYECTh IS
ousHeca, sBistoTCA [5, ¢. 278]:

- ChatGPT — 310 4ar-00T, CO3JaHHBI C HCIOJIb30BAHHEM OOPAOOTKH
ectecTBeHHOTO si3bika (NLP) u  mammaHOro oOydeHus. OTO MOpOrpaMMHOE
o0OecrieyeHne MOKHO MCHOJb30BaTh BO MHOTHUX 00JacTsIX: OT OOCIyKHMBaHUS
KJIMEHTOB JI0 TMpOW3BOJCTBa KoHTeHTa. Ilporpamma, paspaboranHas OpenAl,
paboTaeT ¢ yCOBEPIICHCTBOBAHHBIM QJITOPUTMOM OOYYEHHS, a TaKXKe C OOJBIIUM
HaObopoMm aaHHbIX. [lomyunth >Q¢eKTHBHBIE NaHHBIE MOKHO, BBEAS IMPaBUIIbHBIC
KOMaH/IbI B 3TO IporpammHoe ooecrnieuenne. ChatGPT umeeT OecrinaTHbIe U MIaTHBIC
BapuaHThl ucnoib3oBaHus. HabGop mannsix GPT 3, OecriatHoit Bepcuu
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MIPOTPAaMMHOTO OOEeCIIedeHHs, COCTOUT u3 uHpopManuu, moxydeHHon 10 2021 roxa.
B OecrutatHoil Bepcun MOXHO JOOUTHCS 3(G(EKTUBHBIX PpE3yNbTaTOB, BBOJS
NpaBUWIbHBIE TMOJCKAa3KHW, HO MOXHO o0O0Jerduth cede paboTy U TMOBBICUTH €€
sbdextuBHOCTh, ucnonb3dyss GPT 4, xortopelii B Hacrosimiee BpeMsi HMEET
BO3MOXKHOCTh MOAKIIOUeHNs B UHTEpHETY.

- Google Bard — 310 s3BIKOBas MOJENb, KOTOpas MOXKET MTHOBEHHO
nojakiovarbesi K MHTEepHETY M obOecrnieunBaTh MOTOK JAHHBIX. DTOT WHCTPYMEHT
MOKHO MCIOJIb30BaTh ISl MHOTUX IEJIeH, TAaKUX KakK MepeBOJl, CO3JaHhe KOHTEHTa
u o0cmyxkuBaHue KiIMeHToB. OJTHUM U3 CaMbIX OOJNBIIUX MPEUMYIIECTB 3TOW MOJEIN
ABJIIETCS €r0 CIIOCOOHOCTh MPEJOCTABIATh AKTyalbHBIE OTBETHI, MOJKJIIOUYUBIINCH
Kk Google. Pa3zpaborannsiii Google, Bard uMeer ycoBepilieHCTBOBAaHHBIN aJITOPUTM
OoTBeTa Ha BOIpoOChl. Emie oaHOW OCOOEHHOCTBIO MPOAYKTa SIBIAETCS TO, YTO OH
o0JjazaeT HaBbIKAMHU BHU3YaJbHOI'O CKaHMpoBaHUS. B cucreme mmeercs (yHKIUS
YTEHUsI TEKCTOB Ha M300pakeHUsAX. B yacTHOCTH, ATOT aJrOpUTM MOXKET MOMOYb
COKOHOMUTH TI€UaTHBIC JJOKYMEHTHI U ONITUMU3HPOBATH HAJIOTOBBIE MTPOIIECCHI.

- HMHcTpymMeHT Bu3yanbHOro auzaitHa Midjourney — ogHO M3 HaumbOosee
NOMYJISIPHBIX ~ TPUJIOKEHUH  MCKYCCTBEHHOTO  MHTENIEKTa B OM3Hece.
OT0 mporpaMMHOE OOECIEYeHHE TIOMOTaeT Co37aBaTh BHU3yalbHBIE MPOEKTHI
C WCIOJBh30BAaHWEM IMEPEeloBOr0  anroputMa. Mcmoms3yss paccMaTpuBaemMoe
MPWIOKEHUE, MOXHO co3AaBaTh H((EKTUBHbIE NPOEKTHl 0€3 He0OXOAMMOCTU
UCTIOJIb30BAHUS TMPOrPaMM BH3YyalbHBIX MAHMIYJAIUE, Takux kak Photoshop.
To ecTth MOXHO co3daBaTh rpaduK Uil COLUAIBHBIX CEeTed JJid CBOMX
MapKETUHTOBBIX KaMITaHUH, UCIIOJIb3Ysl BOBMOKHOCTH HCKYCCTBEHHOTO MHTEIUICKTA.

- Jasper — nporpammHoe obecrieueHne, KOTOpOe BBIACIAETCS CPEeau MPUMEPOB
HUCKYCCTBEHHOTO  HWHTEIUICKTa B OW3HECE CBOMM  TEKCTOBBIM  CEpPBHCOM.
OTOT MHCTPYMEHT MOXHO HCIIOJNB30BaTh MJs CO3JaHHMs TEKCTa W TeHepaluu
koHTeHTa. C Jpyroil CTOpOHBI, Jasper Takke MOXKHO UCIOJB30BaTh JIs
oOCITy’)kKMBaHUSI  KJIUMEHTOB. VIHTErpupoBaB  COOTBETCTBYIOLIEE MPOTpaMMHOE
o0ecrieueHre ¢ OKHOM 4YaTa Ha BallleM caiiTe, BbI MOXKETE TapaHTUpOBaTh, YTO Ha
BOIIPOCHI OTpeOuUTENe OyAyT TaHbl OTBETHI.

- Tidio — mnporpammHoe obecrieueHre, pa3pabOTaHHOE CIEHUATBHO IS
MOJJICP)KKA TIOJIb30BATENCH, SBISETCS XOPOIIMM TIOMOIIMHMKOM B TpPOJaXKax.
OTOT MHCTPYMEHT MOXHO MHTETPUPOBATh C OKHAMH 4aTa, YTO MO3BOJIUT YCKOPUTH
MPOLECChl PACCMOTPEHHsT KaloO0 © OueHKH. Mcmonb3ys 53TOT HMHCTPYMEHT,
BbI MOXETE COKPATUTh MPOLIECCHI MOCIEIPOAAKHOM MOAIEPIKKH.

69

MUHMN «HOBAA HAYKA»




CTAPT B HAVKE - 2024

TexHONOTHsI HMCKYCCTBEHHOTO HMHTEIEKTa 00ecreunBaeT 3HAYUTEIIbHbBIE
MpPEeUMYIIeCTBa MOOUIBHBIM MPUIIOKEHUSM B TaKHX 00JACTAX, KaK MEepCOHATN3aNs
MOJBb30BATENBCKOTO  OMBITA, AHAJIW3  JaHHBIX, MPOTHO3UPOBAHME  CIIpoOca
U yOpaBleHuEe 3amacaMu. biarogaps mepCcOHATM3UPOBAHHBIM —PEKOMEHAALUAM
MOJB30BATEIM MOTYT JITKO HAaWTH HY>KHBIE TPOIYKTHl M TOJMYYUTh YCIYTH,
COOTBETCTBYIOIIME UX MOTpeOHOCTAM. Takke BaXKHO MOHUMATh MPOOJIEMbI, KOTOPHIE
MOTYT BO3HUKHYTHh HpPU pa3pabOTKE W HCIIOJIB30BAaHHMM MOOWIIBHBIX TPHIIOKEHHA.
TexHoIOTHM HWCKYCCTBEHHOTO HWHTEIJIEKTa OBICTPO pa3BUBAIOTCA W HAUYMHAIOT
HCIIOJIb30BaThC BO MHOTMX O0siacTsAX. XOTs IMOKa HESCHO, YTO 3Ta TEXHOJIOTHUS
CMOXeET cJieNlaTh B OyAyllieM, HO, OTHO3HAYHO, OHA CTaHET 0oJiee pacpoCcTpaHEHHON
B Hamed >xu3Hu. Cuutaercs, 4ro yeM Ooyiee MHTETPUPOBAHbl MPEANPUATUS, TEM
OoJplIee MPEBOCXOACTBO OHM OyayT MMeTh Ha pblHKE. Kpome TOro, ycrnemHsie
KOMIIAHUM COBMECTHO MCHOJIb3YIOT TPAJAULUOHHBIE HHCTPYMEHThI U UCKYCCTBEHHBIN

WHTEJJIEKT JIJIs1 BBIMOJTHEHUS OU3HeC-PyHKIIUMA.
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AnHoramusi: OOIIEU3BECTHO, YTO JEATEIBHOCTh KaXJIOTO COBPEMEHHOTO
NPEANPUATAS HAXOAUTCS B IEHTPE BHUMAHUSA YYACTHUKOB pbIHKA. OIlleHKa
(hMHAHCOBOTO COCTOSHHSI MPEANPHUATHS O3HAYACT MPOBEACHNUE O0OBEKTUBHON OIICHKU
NESTEIPHOCTH TPEANPUATAS W TPU  HEOOXOAMMOCTH BHECEHHME KOHKPETHBIX
MIPEUIOKCHUH TI0 YIYUIICHUIO er0 (PMHAHCOBOTO COCTOSIHHS. AHanmu3 (PUHAHCOBOTO
MOJIOKEHUSI KOMIIAHWM Ha OCHOBE JIAHHBIX (PUHAHCOBOM OTYETHOCTH HCHOJIB3YyETCS
BO Bcex cepax: OuzHece, PUHAHCOBBIX U OAHKOBCKUX YUPEKICHUSIX.
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Abstract: Naturaly, the activities of each modern enterprise are in the center
of attention of market participants. Assessing the financial condition of an enterprise
means conducting an objective assessment of the enterprise's activities and,
If necessary, making specific proposals to improve its financial condition. Anaysis
of the company's financial position based on financial reporting data is used in al
areas of business: business, financial and banking institutions.
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B coBpeMeHHOI KOHKYpPEHTHOW cCpele TpeAnpusiTUsIM OyIeT CIO0XKHO
00ecnevnTh HEMPEPHIBHOCT M CTAOMIIBHOCTH CBOCH AesTenbHOCTH. [loaToMy Kaxkgoe
NpeanpUsTAe, BBHICTYIAIOIIEE B Ka4eCTBE IKOHOMUYECKOTO CYOBEKTa, pacmpeaesser
CBOM (PMHAHCOBBIC pECypChl MEXIYy [EJIOBBIMH TIApTHEPAMH, TOCYIapCTBOM,
COOCTBEHHMKaMH, pabOTHHUKAMU W T.J. JOJDKHO OOECHEeYHTh BO3MOXKHOCTD
HETIPEPHIBHOTO BBHITIOJNHEHUS (DUHAHCOBBIX 0053aTEIhCTB. B CBS3M C OTUM MBI
paccMOTpHM, Ha Kakhe TMOKaszaTelau ciexyeT olpamiaTh BHUMAaHHE TPHU aHAIK3e
(hMHAHCOBOW OTYETHOCTH, a TAK)KE METOJIBI U MPUEMBI, TTIOMOTAIOITNE aHATU3UPOBATH
JTaHHBIC.

byxranTepckas OTYETHOCTh MPEANPHITHS COCTABISET CHUCTEMHYIO OCHOBY
nH(pOpMaIMOHHONW 0a3bl, BKIIOYAIONIYI0O B ceOst (opmbl OyxraaTepckoro OarnaHca,
OTYETHl O MPHUOBUISIX W YOBITKAaX, JBWKCHUS JCHEKHBIX CPEICTB W W3MEHEHUS
COOCTBEHHOI'0 KamuTana, KOTOPbIE CO3/AI0TCSI Ha OCHOBE JAHHBIX OyXTaiaTepCcKOro
ydera. 3HAaHHE O BAXKHOCTH OTUX YETBHIPEX OTYCTOB I KOMIIAHHWH, UX
HEOOXOJAMMOCTH, a TaK)Ke MPEUMYIECTBAX, aKTyaJlbHO ISl JIFOOOW COBPEMEHHOM
KOMITaHHH.

[leas cTaThu — ONpEACTHTh METOIbI aHaM3a (UHAHCOBOM OTUETHOCTH Ha
MPEANPUATHA M HA TpPUMEpax IMOSCHUTh WX HCIHOJIb30BaHUE ISl KaKIOTO BHUAA
OTYETHOCTH.

AHanmu3upysi GUHAHCOBYIO OTYETHOCTh, MOKHO OOBEKTHBHO M TOYHO OIICHUTH
KOMITAHHMIO, TI0Ka3aB (UHAHCOBOE COCTOSHME KOMIIAHUM H  HEO0OXOJNMbIC
nH(}OpMAIMOHHBIEC TTOKA3aTeN. DKCIEPThI IOCTUTAIOT OCHOBHOM 11€JIM 3TOW pabOThI
MIPY PEIIEHUH OMPEIECICHHOTO MePEeYHs aHATUTHYECKUX 3a/1a4.

[Tokaszarenn (QUHAHCOBOW OTYETHOCTH SIBISIOTCS BaXXHBIM HWHCTPYMEHTOM
aHanu3a (UHAHCOBOTO TIOJIOKEHUS KOMIaHuu. Kpome TOro, OHU TO3BOJISIOT
CPaBHUTH KOMIIAHUIO C KOHKYPEHTaMH B OTPAC/IH, OMPEICITUTh €€ OTHOCUTEIHHYIO
KOHKYPEHTOCIIOCOOHOCTb.

Takum oOpazom, mokazaTenu (PUHAHCOBOM OTYETHOCTH WTPAIOT PEIIAFOIIYIO
POJIb B TIPHHSITHH CTPATETHUECKUX PEIICHUH M 00CCTIICUCHHH YCTOWYHUBOTO Pa3BUTHS
OousHeca.

duHaHCOBass OTYETHOCTh IIMUPOKO pPAacCMAaTPUBACTCI B  OTCYCCTBECHHOM
u 3apyOexHO¥ nuTeparype. B Hameit pabore 0030p auTeparypsl Mo Teme Oyaer
pasnmeneH Ha Tpu 4acTH. To ecTh MBI paccMmaTpuBaeM (DMHAHCOBYIO OTYETHOCTH
Ha OCHOBE 3apyO0eKHBIX, POCCUHUCKHUX U Ka3aXCTAHCKUX JIUTEPATYPHBIX UCTOUHUKOB.
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@OUHAHCOBBIM OTYET — JaHHbIE O ()MHAHCOBOM COCTOSIHUM MPEIIPUSTHUSA,
(UHAHCOBBIX pe3ylbTaTax €ro JACSTENbHOCTH M H3MEHEHHSX B €ro ()MHAHCOBOM
COCTOSIHMH U COCTaBIISIETCSI HA OCHOBE OyXTaJITEPCKOTO y4ueTa.

OaHUM U3 HOPMATUBHBIX JOKYMEHTOB, PETYJIHUPYIOUIUX OyXralaTepcKuil yder
u ¢uHaHCOBYIO OoTueTHOCTh B PecmyOnuke Kaszaxcran, sBusercs 3axon Ne 234-111
«O OyxrantepckoM yudere U (UHAHCOBOM oTyeTHOCTU» OT 28 deBpans 2007 roxa.
CornacHo ctathu 15 Hacrosimiero 3akoHa K (PMHAHCOBOM OTYETHOCTH OTHOCSITCS
[1, c. 3]: Ganmanc; oT4eT O NMPHUOBUISIX M YOBITKAX; OTYET O JABUKCHUHU JCHEKHBIX
CPEIICTB; OTYET 00 U3MEHEHHH KaluTala U MOSICHUTEIbHAS 3aIHCKa.

B yuebnuke «OcHOBBl (uHaHCOBOro MeHemkMeHntay Y.K. Caprosa
(MHAaHCOBOM OTYETHOCTH TIIOCBSILEHA OTHAENbHAs IJaBa. 34ech (UHAHCOBAs
OTYETHOCTh MPEANPHUATHS COCTABISAET CUCTEMHYIO OCHOBY MH(OPMAIMOHHON 0a3bl,
BKJIIOUAIONIYI0 B ce0st hopMbl Oyxranrepckoro OanaHca, mpuObLIed W yOBITKOB,
JIBUKEHUSI JIEHEKHBIX CPEICTB M HM3MEHEHHUS COOCTBEHHOIO KaluTajia, KOTOphIE
CO3/IAI0TCSl HA OCHOBE JAHHBIX OyXTrajiTepckoro ydera [2, c. 116].

Kax11pli1 U3 3TUX BUIOB OTYETOB JOIOJHSIETCS MMOSICHUTEIBHON 3aIIMCKOM, e
JAI0TCA TPUMEYAHUSI U MOSICHEHHMS, IPUBOASTCS BBIAEPKKU U3 YUETHOW MOJUTUKH,
a TaK)Ke MOSACHAIOTCS MPHUUYMHBI BCEX CYILECTBEHHBIX M3MeHeHHH. Takum oOpasom,
(MHAHCOBBIE OTYETHl MOHATHBI MOJb30BaTeNsIM. (DHHAHCOBAasT OTYETHOCTH MOXKET
OBITH JOTMOJIHEHA ayJAUTOPCKUM 3aKIIIOUEHUEM B (POpME ayJTUTOPCKOTO 3aKIIOUEHUs
Mo TpeOOBAaHUIO AKIIMOHEPOB, HWHBECTOPOB WJIM HWHBIX 3aMHTEPECOBAHHBIX JIMII.
[TonoOHbIE BBIBOBI MOATBEPKIAIOT MPAaBUIBHOCTD MPEICTaBICHHbIX 0TYeTOB. MHas
uHpopmanuss B BUAE Tabaul, rpaduKoB, CIPABOK, NOMOJHUTENbHAs HH(POpMaLUs
O JBWXEHMM JICHEKHBIX CpPEJCTB BKIIOYACTCS B (PUHAHCOBYIO OTYETHOCThH I10
TpeOOBaHUIO  MOJb30BaTENEd €  COONIOAEHMEM  YCIOBHM  0€30MacHOCTH
Y KOMMEPUYECKOU TalHBI.

OcHOBHOM MexaHu3M (GOpMHUpPOBaHUSA (PUHAHCOBOW OTYETHOCTH — J0OOe
COOBITHE B DJKOHOMHUYECKOM M (MHAHCOBOM IKU3HU MPEANPHUATHS, KOTOpOE
OTpaKaeTCsl TOCPEACTBOM OyXTralaTepCcKux 3amuced. B nanmpHeiimemM no 3Tum
3anucsaM  (popmupyercs 00OpOTHO-OATaHCOBBIM OTYET 10 UTOTaM OTYETHOTO
nepuona. Ilozxke, mociae AOMONHUTENHEHON OOpPabOTKH, MOMYYAETCs OKOHYATENbHAs
(vHaHCOBAsI OTYETHOCTb.

[IpeumymectBa ¢GuHaHCOBOM OT4YeTHOCTH. (DUHAHCOBAas OTYETHOCTH JACT
oOmryro mHbOpMAIo 0 (PUHAHCOBOM IOJIOKECHUU TPEANPUATAS U U3MEHEHUSIX 3a
OoTueTHbIN nepuos. PUHAHCOBAsE OTYETHOCTH (POPMUPYETCS HA OCHOBAHUM YYETHOM

ITOJIUTUKH, TPHUHATON W YTBEPKICHHOW PYKOBOAMTENIEM IPEANPUATHA. YUETHas
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MOJINTUKA OTIPENEIsIeT, KaKOW MOX0]] UITH METOIbI UCIIOJIB3YIOTCSI B OyXTaiTepCKOM
yd4eTe W OTYETHOCTH. Bam ciemyeT BBIOpaTh OJWH WM HECKOJBKO W3 HUX.
Hampumep, ydeTHas MoJMTHKa BKJIIOYAEeT B ce0s pacueT M3HOCA M aMOPTU3alUU
OCHOBHBIX CPEACTB U HEMATEpPHAIbHBIX aKTHBOB, OIIEHKY W YYe€T TOBapHO-
MaTepUaNIbHBIX 3alacoB, METOJbl PACHPEACIICHUS KOCBEHHBIX U HAKIIAJIHBIX
pacxoJ0B U MHOTHE JIpyTrMe BOIMPOCHI, KOTOPHIE MOTYT MOBJIMITH HA IMOKA3aTENH
(buHaHCOBOM OTUETHOCTH |3, C. 2].

[Ipy HEOOXOMUMOCTH KOPPEKTUPOBKA YYETHOW TMONHTHKHA MOTpeOyeTcs
repecunuTarbh JaHHble (UHAHCOBOM OTUETHOCTH MPEAbIAYIINX MepuogoB. Kpome
TOTO, YUY€THAsI TOJIUTHKA SIBJIIETCS OCHOBOM pa3pabOTKH 1IEHOBOM, MHBECTUIIMOHHOM,
CHA0XXKEHUYECKOU U COBITOBOM TOJMTUKH MPEIITPUSITHS.

HeobxoaumocTh aHanu3a (UHAHCOBOM OTUETHOCTH OOYCIIOBJIE€HA TJIaBHBIM
oOpa3zoM TeM, YTO aHainu3 HWHOOpPMAIMU TMPEXKJE BCErO0 HYXKEH i OICHKU
(MHAHCOBOTO COCTOSIHUSL TpeAanpusTus. Takke OHa [OMOraeT MPOCIEIUTh
MIPUYUHHO-CJIEACTBEHHBIE CBSI3M, CIIOCOOCTBYIOIIUE JOCTHKEHUIO IIEJIe KOMITAaHUHU
M 3aHATh NPOUYYI0 MO3ULMI0 Ha pblHKE. Jlanee mosydeHHass uHdopManus naer
BO3MOKHOCTh 0OOCHOBATh T€ UJIM MHBIC (PMHAHCOBBIC PEIICHMSI, BHIIBUTh HA paHHEU
CTaauu MPOOJEMBI C JUKBUIHOCTHIO U TUIATEKECIOCOOHOCTHIO U MPUMEHUTH MEPHI
no ux ycrpaHeHuro. Kpome TOro, anamus3 (UHAHCOBOM OTYETHOCTH SIBJISIETCS
OCHOBOH JIJISl TOTO, YTOOBI TIOBBICUTH CTAOUIBLHOCTh U d(DPEKTUBHYIO NESITEIBHOCTh
MPEANPUATHUSA.

CnemyeT TOMHUTB, YTO KaxJ0€ TMPEANPUATHE JIOHKHO aHAIM3UPOBATH
HE TOJIbKO COOCTBEHHYIO (DMHAHCOBYIO OTYETHOCTh, HO U (DMHAHCOBYIO OTUYETHOCTH
CBOMX KOHKYPEHTOB. DTO, B CBOIO OUEPE/ib, JAET YHUKAIbHYIO BO3MOKHOCTh BUJIETh,
KaK yCTPOEHBI X Ou3Hec-Tmporecchl. OTUeThl 3a ToJi OOJBIIUX KOMITAHUN OTpaciu
MIOMOT'YT TIOHATh TEHJICHIIMU B JAHHOM CETMEHTE, BBIIBUTH d(P()EKTUBHBIC MPAKTUKU
C OCJIEAYIOIINM TPUMEHEHUEM JETaTbHBIX PEIICHU MHOTUX PUCKOB.

[lo pesynpraram aHanm3a (PUHAHCOBOM OTUYETHOCTH KOMITAHUS JOJHKHA
MOIYYUTh psAll Pp U KodPIUIIMEHTOB, MPOCIETUTh TUHAMUKY, a TAK)KE€ WUTOTOBBIM
oT4eT 0 (PMHAHCOBOM IIOJIO)KEHUU KOMIaHUU B 1iejjoM. Ha ocHOBe 3TOro ordera
MIPUHUMAIOTCSI PEUICHUS HE TOJBKO PYKOBOAUTEIEM KOMIIAHHHM, HO U MHBECTOpPaMU
U JPYyTMMU 3aUHTEPECOBAHHBIMU CTPYKTYpaMH BHEIIHeH cpenabl. OUHAHCOBBIC
MOKa3aJld, XapaKTepPU3yIOIlue UTOT, UCTIOIb3YIOTCS ISl PETPOCIIEKTUBHOTO aHAJIM3A.
IIpu 3TOM OTUETHBIE NAHHBIE OLIEHUBAKOTCS C YYETOM M3MEHEHUH 3a ONPEACICHHBIN

[IEpUOJ BPEMEHHU B MPOLIIOM.
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OTO60p M MOArOTOBKA KIIOYEBBIX (DMHAHCOBBIX JAHHBIX, aHAIM3, a TaKXKe
BBIBOJIBI U PEKOMEHJALMU SIBISIIOTCS OCHOBHBIMH JTallaMH PETPOCIIEKTUBHOTO
aHaiu3a, ¢ MOMOIIBI0 KOTOPOTO MOXHO OINPEACIUTh PALMOHAIBHYIO U YOBITOUHYIO
NeSTeNBbHOCTh KOMMaHuM. B  pe3ynprare Takoro aHajau3a OCYIIECTBISETCA
MOHHTOPUHT  PAclpeieNieHUus] PECypcoB, pe3yJdbTaTOB pabOTbl  KOMIAHHH,
C BBIJIECJICHUEM HEHUCIOJIb30BAHHBIX PE3EPBOB UM  HETATUBHBIX  IOJIOKEHUMN
B JI€ATEIBbHOCTH.

['maBHBIM 3BEHOM B (DMHAHCOBOM JMArHOCTUE SBIISIETCS XapaKTepUCTHKA
IJ1aTEXKECIOCOOHOCTH MPEANPUATHS, KOTOPask COCTaBIIIET OCHOBY (PMHAHCOBOTO
cocTosiHUSL mpennpsutus. [Ipm HenarexecrnocoOHOCTH NPEANpUATHS HE MOTYT
pa3BUBaTh M paCIIUPATH COOCTBEHHBIM OwuszHec. Jljisi TOoro 4ToObl BBIATH U3
KPUTHUYECKON CUTyalluu, MPEANPUATUIO HEOOXOJUMO, B MEPBYIO OYEpE/b, BEPHYTh
JOJTH TOCTaBIIMKAM M  KpPEAUTOpaM C TOCIEIYIOIIMM  BOCCTAaHOBJICHHEM
IaTexXecnocoOHocTn  komnaHuu.  CrnenoBarenbHO  KOI(DPUIMEHT — IiaTexe-
CIIOCOOHOCTH SIBJIIETCS. OCHOBOW (DMHAHCOBOT'O O3JI0POBJIECHUS XO3SIHCTBYIOILIETO
CcyOBeKTa OT TOYHOCTH KOTOPOTO 3aBHCHUT Kaue€CTBO BCel (DMHAHCOBOM JTHArHOCTHKU
[4, c. 156].

[lenr aHanmu3a oTYE€Ta O JABWIKEHUM JEHEXKHBIX CpPEICTB — OICHUTh
3¢ ()EKTUBHOCTH MCTMOIB30BAHUS ITUX AKTUBOB, a TAKKE BBHISBUTH BO3MOXKHOCTH JIJIS
uX yIydiieHus. AHATU3UPYS OTYET O JABMKEHUHU JIEHEKHBIX CPEJCTB, MOXKHO J1aTh
OIICHKY CJIEAYIOIINUM TlapaMmeTpam |5, c. 320]:

— TIEPCHEKTHUBBI TEHEPUPOBAHMS TOJIOKHUTEIBHBIX JECHEKHBIX IMOTOKOB
Y BO3MOKHOCTH ISl POCTA;

— IUIaTeXeCNOCOOHOCTh NPENNpPHUSITHS Ha KpaTKo M CPEeIHECPOUYHbIN
MEePHUOJIbI, CIOCOOHOCTh BBIABATh JWBHUJIICHIB M CIIOCOOHOCTH (PHMHAHCHPOBATH
MIPOYUE PACXOMbI;

— MOTpPeOHOCTHM KOMIIAHWM BO BHEUIHEM (UHAHCHUPOBAHUU (HAIpPUMED,
3aliMBbI, TOJITOBBIE 0053aTeIbCTBA, LIEJICBOC (DMHAHCHPOBAHNUE);

— 3¢ }exTUBHOCTh (PUHAHCOBBIX U UHBECTUIIMOHHBIX OIEpaIuil.

[Tone3HocTh OTYETA O IBUXKEHHUH JIEHEKHBIX CpeACTB. OH MOKa3bIBAET CKOJIBKO
JICHeT TOJyyusiIa KOMIIAaHHMS W 4YTO OBUIO NOTPauye€HO 3a OTYETHBIA MEPUOI.
[lone3sHocTh ATOrO OTYETA MOXKHO OLEHUTHh Ha cieayronieM mnpumepe. Otuer
0 MpHUOBUIAX M YOBITKaX MOKa3bIBaeT MPUOBUIL OT MPOAAXKHU MPOAYKTA, HO TOJBKO
OTYET O JABUKEHUU JCHEXKHBIX CPEICTB MOXKET MOKa3aTh, YTO (PAKTUYECKHE MOTOKU
JICHE)KHBIX CPEJICTB JICUCTBUTEIHLHO UMENH MeCTO [6, c. 234].
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BaxHOCTB OTUETa O ABMIKEHUU JICHEKHBIX CPEACTB 3aKIIOYAETCA B TOM, YTO OH
peocTaBisieT UHPOpPMAIMIO, KOTOpas 0COOCHHO BaxkHa IS nipeanpustus. [Tlotomy
YTO OH NOKA3bIBAET M3MEHEHHSI CPEJICTB B 3aBUCMMOCTH OT BHUJA JACATEIBHOCTH
on, A, dH), uro sBuaseTcs BaXHOW HUHPOpManMend [ PYKOBOJICTBA
MPEINPUSITHS.

[Ipn aHamu3e oT4EeTa O [BWKEHUU [ICHEKHBIX CPEACTB BAXKHO BBISIBUTH
MPUYHHBI, IO KOTOPBIM OTTOK JIEHEXKHBIX CPEJICTB MPEBBIIIACT MPUTOK JECHEKHBIX
cpeactB. Ecaum yBenMYeHUE JEHEKHOTO TIIOTOKA CBS3aHO C HWHBECTUIUSMHU
B TIIEpCOHAJ, TEXHOJIOTMH, HOBOE OOOpYyIOBaHUE, TO OSTO MOXHO CUHMTATh
MOJIOKUTEIIBHOM TEHJACHLUMEH Ha mpeanpustud. Eciu yBenudyeHue JIEeHEKHOTO
MOTOKA CBSI3aHO C YBEJIMYEHUEM 3aTpaT Ha yIpaBl€HHUE, TO dTa TEHIACHIUS OyaeT
OTPULIATEIILHOM.

UtoObl yBHIIETH 3HAYMMOCTb HW3MEHEHUW B OMNEPAIMOHHBIX JIEHEXKHBIX
MOTOKAaX, BAXXHO TMOHATh, KAK PAaCCUMUTHIBACTCS JEHEXKHbIM MOTOK. CylIecTBYeT ABa
METOJIa pacyeTa JCHEKHOI0 IIOTOKA OT ONEPALIMOHHOM JEATEIbHOCTUA: KOCBEHHBIN U
psIMOii, 00a U3 KOTOPBIX JTAalOT OAMHAKOBBIN pe3yJbTaT.

[IpssMOM METOI: 3TOT METOJ OCHOBAH Ha UCIIOJIb30BAHUU CPEIACTB U MPUTOKOB
JIEHEXKHBIX CPEACTB OT ONEPAMOHHON JIESITETbHOCTH.

KocBeHHBII METO: ’TOT METOI HAUMHACTCS ¢ YUCTON MPUOBLIN 1 IIpeoOpa3yeT
€€ B ONEPALMOHHBIE JCHEXKHBIE MOTOKH MYyTEM KOPPEKTUPOBKU CTATEH, KOTOPHIE
MCIIOJIB30BAJIMCH JIJIA pacyeTa YMCTON MpUObUIM, HO HE TOBJIMSIIA Ha JECHEKHBIC
CpEACTBA.

K npsmomy wmertomy oOTHOcATcS 3apa0oTHasi 1UlaTa, BBIIJIAYCHHAs
MOCTABIIUKAM, JCHEKHBIC MOCTYIUICHUS OT IMOKYIATEIe W JIEHEXKHbIE CPEACTBA,
BKJIIOYass BC€ BHJbl JEHEXKHBIX PACUCTOB M TOCTYIUICHUH. OTu 1HUQPHI
PAaCCUUTBHIBAOTCS IIYTEM MCIIOJIb30BAaHUS HAYaJbHOTO M KOHEYHOIO  Calb0
pa3IMYHBIX KOMMEpPYECKMX CYETOB U aHalnW3a YHUCTOTO YMEHBIICHUS WIH
YBEJIIMYEHUSI CUETA.

Tounass ¢opmyna, wucnonbdyeMas [Js pacuera JO0XOJ0B UM PacxoioB
Pa3TUYHBIX CUYETOB, BAPHUPYETCSI B 3aBHCHUMOCTH OT THMa cuera. B Hanbosiee yacto
HCIIONB3YEeMBbIX (hopMyJiax ACOUTOpPCKas 3aJ0JKEHHOCTb HCIOJIB3YETCS TOJIBKO ISt
NpOJaXX B KPEOUT, W BCE NPOAAXH OCYIIECTBILSIIOTCA B KpeaurT. Ecmm Taxxke
OCYIIECTBISUIMCh MPOJAXKU 3a HAJWYHbIC, BBIPYYKA OT MPOJAXHA 3a HAJIUYHBIC
JOJDKHA OBITh BKIIIOUEHA JJISi CO3/IaHWS TOYHOTO TMOTOKAa JCHEKHBIX CPEICTB OT
ONEPAILMOHHON NeITeNbHOCTH. [loCKONBKY NpPSAMOW METOJ HE YUYWUTHIBAET UYHUCTYIO
npuoObLIb, OH JOJDKEH OOECIeurBaTh CPABHCHHWE YHMCTOW MPUOBUIM C YHCTHIMU
JNEHEKHBIMU CPEJICTBAMHU, TIOJIYYEHHBIMU OT ONEPALIMOHHON JIESITENBHOCTH.
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HanpoTuB, KOCBEHHBI METOJ| pPacCCUUTBHIBAET MOTOK JEHEXHBIX CPEICTB OT
OTIEPAIIMOHHON JEATEIBHOCTH IMyTeM CHauajda BBIYMTAHUS YHCTOM NpUOBLTH U3
oTyeTa O NPUOBUIAX U YObITKax KoMnaHUM. IIOCKOJIBKY OTUETHOCTH O J0XOAax
KOMIIAaHUM COCTABJIAETCS MO MPUHLUIY HAYUCIEHUS, JI0XOJ HIPU3HAETCS TOJIBKO
Torga, Korga oH 3apa®oTad. Yucras mpuOBUTE HE SBISETCS MOJHOCTHIO TOYHBIM
IPEICTaBICHUEM YHUCTOIO JEHEKHOTO MOTOKAa OT ONEPALMOHHON JEATEIbHOCTH;
Takum o0pa3zoMm, mpuObUIL 0 BBIYETA MPOLEHTOB M HAJIOrOB HEOOXOAMMO Oyner
CKOPPEKTUPOBATh C YYETOM CTaTel, KOTOpbIE BIUSIOT HA YHUCTYIO MPHUOBLIb,
naxe eciau (PAKTUYECKUE JIEHEKHBIE CpEACTBA 3a HUX HE ObUIM MOIYYEHBI WM
BBIIUIAYEHbl. KOCBEHHBIII METOJ TakKe BHOCUT KOPPEKTHUBBI JUISl BKIIFOUCHUS
HEIIPOU3BOACTBEHHOMN NEATEIBHOCTH, HE BIIMSIONICH HAa ONEPAlMOHHBIA JEHEKHBIN
MOTOK KOMIIAHUHU.

[IpsMoil MeTon pacyeTa ACHEKHBIX NOTOKOB KOMIAHUU OT OIEPAllMOHHOU
NEATENbHOCTH SIBJIIETCS OYEHb MPOCTBIM METOAOM, IO3BOJISIOIIUM ONPEIECIUTH
ONEpPAalMOHHBIE MPUTOKH M OTTOKM JEHEXKHBIX CPEACTB KOMIIAHWU, a MOTOMY
MH(}OpMaIUIO CI0KHO cOOpaTh U €lle CI0KHEe MOAroToBUTh. He3aBucumo ot Toro,
UCIIOJIB3YETE JM BBl NPSIMOW WJIM KOCBEHHBI METOJl pacyeTa JIEHEKHBIX CPEJICTB
OT OIEepaltii, pe3yJIbTaT OJUH U TOT XKE€.

JI1sl moJydeHusl YMCTOTO MOTOKA JIEHEKHBIX CPEACTB HEOOXOAMMO IMOKa3aTh
J0XOJIbl M YOBITKM IO KacCOBOMY METOAY, IUIS 3TOr0 HEOOXOAMMO HCKIHOYHUTH
BJIMSTHUE ONEpaLly Ha CYET NMPUObUIEH U YOBITKOB, YTO HE MPUBOJUT K YBEIMUEHUE
WJIA YMEHBILIEHUE CpeacTB [7, c. 123].

B 3akimroueHue xoTenoch Obl CKa3aTh, YTO Hallla OCHOBHAS 1I€JIb — BBIABUTH
U TPOJEMOHCTPUPOBaTh 3()(PEKTUBHBIM METOJ CO3JaHMsl OT4YeTa O JBUKEHHUU
JIEHEKHBIX CPENICTB NpeAnpusTus. Mcnoap30BaHue NPSMOTro UM KOCBEHHOT'O METO/1a
pacyeTa NPUBOJUT K AHAIOTMYHOMY peE3yibTaTy. MexIy OT4eTOM O JIBHXKEHHH
JEHEXKHBIX CPEJICTB, COCTABJIEHHBIM IO 3THUM JIBYM METOJAaM, €CThb TOJIBKO OJHO
OTJIMYME — 3TO CyMMa JIEHET, KOTOpask BKIIIOYAETCS B pa3zaell «JleHexHble CpelcTBa,
oOpa3oBaBIIMeCcs] B  pe3ysibTare  OlNEpalMoOHHOW  nedrenbHOCTHY.  Kaxmoe
NpEeANpUATHE UMEET TMpPaBO MCHOJb30BaTh Haubosiee HPGEKTUBHBI MeETOA
COCTaBJICHUS OTYETa O JABM)KCHHUU JIEHEKHBIX CPEICTB C YU4E€TOM creuu(uku chepbl

ACATCIBHOCTH.
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OCHOBHBIE TPOBJIEMbBI CUCTEMbBI HPO®ECCHUOHAJBHOI'O
OBPA30OBAHMUS B KABAXCTAHE HA COBPEMEHHOM JTAIIE

CyrupoBa Apaii

CTYJIEHT

Hayunsiin pykoBoaurens: bepmyxamenosa I'asust bepukoBna
K.3.H., ipodecccop

Kacnuiicknii yHUBEPCUTET TEXHOJIOTUU

v nHkuHupuHra uM. 1. Ecenosa

AHHOTaumMsi: B craTtbe wuccieoBaHbl KOMIUIEKC BOIPOCOB, CBSI3aHHBIX
C aHAJIM30M TEOPETUYECKUX B3MISIIOB HA (POPMHUPOBAHUE KOHIEIIIMH YEJIOBEUECKOTrO
KalluTalaa ¥ €ro BO3pacTarollero 3Ha4eHHsl KaKk (pakTopa SKOHOMHUYECKOIO pa3BUTHS,
Hapsily C TaKkdMU TPaJWLIUOHHBIMU (AKTOpaMU pa3BUTHUA KakK >KUBOM Tpyn

N KalluTaJl.
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Taxxe OBLTM pPacCMOTPEHBI BOIMPOCH BIUSHUS cdepsl oOpa3oBaHHs Ha
npoueccsl (OPMUPOBAHUS YEJIOBEUYECKOIO KalluTalia B KOHTEKCTE HEOOXOIMMBIX
TpeOOBaHUI K CHCTEME BBICIIEr0 00pa30BaHUsS M0 KAYECTBEHHBIM XapaKTEPUCTUKAM
IIOATOTOBKH CIIELUAIIMCTOB.

KiroueBble cjI0Ba: 4elIOBEUECKUI KauTall, MpoeccuoHanbHOE 00pa3oBaHue,

CHUCTCMA BBICHICTO O6pa3OBaHI/I$I, IIOATOTOBKA CIICHHUAJINCTOB.

During Kazakhstan's independent development, the higher education system
went through severa consecutive stages of reforms, which, it should be noted,
are still far from being compl eted.

As domestic researchers note, it is quite natural that the initial stage — from
1991 to 1994 — turned out to be the most difficult and controversial one in reforming
the education system. The main objectives of the first stage were, firstly, creating
anetwork of higher educational institutions and, secondly, updating higher education
specialties in order to provide the country's economy, emerging from the production
crisis after the collapse of the Union, with the necessary personnel.

According to experts, the problem with this period of reforms was a certain lag
in legidation behind the accelerated rea transformational events in the field of
education, which required adequate regulatory and legal support. Due to the fact that
the problems of the formation of the public administration system could not
contribute to the development of market-based methods of regulation in higher
education within such a short time, it led to a situation where the diplomas of specific
educational institutions fell in value not only in the eyes of employers but also in the
public eye.

All this could not help creating ample opportunities for unfair competition
among educational institutions. The complete materia dependence of private and,
partly, state universities on the number of students paying tuition fees led to opening
the doors of many universities to amost everyone, to using dumping prices, to
widespread practice of inflated grades, and ultimately to replacing full-fledged
education as it used to be during the planned sociaist economy with actual diploma
selling. Moreover, there appeared a considerable number of students who paid for
their studies not so much for the sake of a future diploma, but rather to get
adeferment from military service (22, p. 493).
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Firsly, at the first stage, networks of higher educational institutions were
created, and secondly, higher education specialties were updated in order to provide
the country's economy, emerging from the industrial crisis after the collapse of the
Union, with the necessary personnel.

According to the researchers, this problem of this time is associated with
reforms that lagged behind legislation in the field of education, which in turn required
adequate regul atory support.

The second stage of reforms in the higher education system of the Republic of
Kazakhstan — from 1995 to 1998 — was, according to domestic experts,
fundamentally important in terms of Kazakhstan's entry into the global educational
space.

The next stage, from 1999 to 2000, is characterized by the decentralization of
management and changes in the financing system of higher education. According
to the researchers, since 1999, a difficult moment has come when the country began
to develop its own innovations in higher education, and this became noticeable
to society and caused significant interests of the widest social strata of the population,
as the potential of the private sector increases, the commercial principle in education
began to manifest itself.

It should be noted that Kazakhstan has almost completely copied the Russian
experience in reforming higher education. Since already in the 2000s of this century,
the paths of educational reforms in our countries began to slowly diverge. Due to the
great economic potential of researchers than Kazakhstan, Russia has focused
its educational policy on maintaining public and free higher education.

Kazakhstan has adopted a libera strategy in the field of higher education. The
key points of this stage of reforms were:

- the transition to a new system of student body formation in an educational
institution;

- denationalization and privatization of most higher education institutions.

According to K. Zhakenov, the implementation of this direction was initiated
by two resolutions of the Government of the Republic of Kazakhstan: the resolution
"On a new model for the formation of the student body of state higher educational
institutions of the Republic of Kazakhstan" and the resolution "On approva of the
state educational order for personnel training”. students with higher education for the
1999-2000 academic year", according to which the admission of students by state
order was carried out on the basis of state educational grants and loans.
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A mechanism of comprehensive testing based on special centers was
introduced. In other words, there was a final departure from the traditional Soviet
technology of admission to universities based on university exams and competitive
selection. It is quite clear that the conceptual approach based on state grants and
loans, as well as the practice of centralized organization and state certification, were
decisively borrowed from foreign experience.

They are forced to compete for prospective students, which plays into the
hands of the task of improving the quality of educationa services they provide. And
this can create precedents for its reduction to a critical minimum [22, p. 499-501].

As for the second direction, already today there is a return to the scheme of
consolidation of universities based on unification and merger of universities, which
leads to some uncertainties in the real assessment of the potential of universities for
graduates of general education schools in Kazakhstan. And in many ways, this
explains thelr growing interest in recent years in Russian and foreign higher
educational institutions.

Despite the changing conditions for reforming education and a number of
positive aspects, according to A.

To this should be added the instability of the initially set trend in reforming due
to frequent changes in top management of the ministry. And as a result — changesin
the emphasis of reforms. In this regard, in manageria circles they place high hopes
on the implementation of the principles of the Bologna process, which offers a
generalized model of development of the education system tested in developed
countries of the world.

In many European countries, serious transformations of higher education began
in the 70s and 80s of the last century, and at the moment they are not completed. The
Bologna Process was initiated solely for a more thorough alignment of existing
national higher education systems, in order to meet the needs of the European labor
market, facilitate employment opportunities, and prospects for young people to
receive both basic and additional education in any European country.

For Kazakhstan, the Bologna Process should not be an end in itself, but should
help to éiminate all obstacles to the convergence of education systems with
developed countries.

We should agree with A. Aytali that «reforming education is at an early stage,
there are no ready-made ideal solutions. Efforts invested in this area bear first fruits
after 10-15 years, and in full measure — after 20-25 years. Governments will change,
elites who prefer different political orientations will come to power, but the principle
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of priority of education must remain unshakable. That is why today we need a holistic
understanding of the dominant role of education» [23].

In addition to the well-known problems in the reforms highlighted above, the
problem of investment in higher education remains acute, when the higher education
system does not have the necessary funds for self-financing, it is the state that should,
and in some foreign countries, takes on the difficult burden of co-financing or even
full financing of educational institutions.

Another thing is that these funds may be severely limited in conditions
of economic instability. In such circumstances, the education sector is looking for
ways to sdf-finance, and although it is on a par with other social sectors such as
culture and art, healthcare, socia security, and does not belong to the subjects of the
market sector, nevertheless, commercialization of universities activities is inevitably
one of such ways, meaning their turn towards market relations in terms of regulating
the balance between public and private initiatives in supporting the development of
the education system.

At the same time, as V. Zernov notes, even a «cursory analysis of world
rankings shows that the vast mgjority of top positions in prestigious rankings are
occupied by non-state universities. Moreover, in the process of assessing the
competitiveness and sustainability of a university, the ability of an educational
institution to make a significant contribution to the overall budget of the university
due to its assets, both intellectual and material and technical, is of great importance»
[24, p. 8].

In asimilar vein, Kazakhstani scientists see the problems of joint development
of higher education. Thus, in their opinion, in order to achieve a state of adaptation of
higher educational institutions to market conditions, there is a need for an expanded
anaysis of both their internal activities and externa ones, in relation to the state
of the educational services market. It is clear that in a highly competitive
environment, the task of ensuring stable economic stability of the institution is
increasingly coming to the fore, however, the lack of appropriate departmenta or any
other methodological tools for a real assessment of the economic sustainability
of educational institutions leads universities to a state of uncertainty.

In fact, the current methodological provisions for assessing financial stability
provide an overly one-sided view of the activities of universities, and the indicators
calculated on their basis cannot be fully and effectively used to determine the red
competitiveness of an educational institution. According to our opinion,
K. Botabayeva formulated the task of a systematic approach to the development of
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institutions of higher education about fifteen years ago, writing that «the purpose
of assessing economic sustainability is to increase the competitiveness of the subjects
of evaluation based on the study of society's needs, market analysis, competitor
analysis and economic activity of the university, processing the results obtained and
creating a plan of practical measures for both short-term and long-term perspective»
[25, p. 55].

Today, in fact, the same question is being raised about the need for
a systematic approach to education that would take into account strategic and tactical
goals and objectives in ther interrelationship, with the help of prioritized financial
resources, mechanisms for regulating the entire educational process, starting with
preschool education to the entry of specidists into the labor market and their
involvement in production, economic and managerial activities.

In other words, we are talking about a system of lifelong learning in the context
of its ultimate qualitative impact on the economy and society, which requires not only
a systemic view of development issues, but also systemic measures of real reform. To
this should be added the tasks of integrating into the general concept of quality
education and the system of complementary education, which primarily refers to
entities in the market of educational services that fill niches in this market not
occupied by state scientific institutions. These are al kinds of licensed institutions
providing services for training business management specialists, retraining and
advanced training of employees of commercia and other structures.
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N3YYEHUE ACHHEKTOB, OITPEAEJIAIOIUX U3SMEHEHUA
B PBIHOYHOWM CPEJIE TOPTOBOM HEJIBU)KUMOCTHU

KprokoBa Bajiepusi Cepreesna
®I'AOY BO «Cankr-IlerepOyprekuii
MOJINTEXHUYECKUN YHUBEPCUTET [leTpa Bemukoro»

AHHoTanusi: B mocneanee Bpemsi mpodeccCHOHaIbHbIE WHBECTOPHI PHIHKA
KOMMEpPYECKONH HEJIBMKMMOCTH BCE OOJBIIMI WHTEpPEC NPOSBIAIOT K OOBEKTaM
TOProBOl HEJBHKUMOCTH, MPU ITOM, HanOoJblas a0 UHBecTUUUN B 2023 roxy
Obla 3adukcupoBaHa B cepe ToproBod HeABMKUMOCTH. OOl 00BEM CHENIOK
npeBbIicuil 325 MUUHapIoB pyOJiel, YTo COCTaBIISIET 39 MPOLIEHTOB OT COBOKYITHBIX
BJIOXKEHUM B 3Ty o0sactb. TakuM o0pa3om, NpaBUIIBHBIA TOJIXOJ TMO3BOJISET
MHBECTUPOBATh B TaKU€ OOBEKTHI C MOTEHUHUAIBHOW BBITOAOW. sl 3TOro Ba)HO
BBIOpAaTh  MOAXOMSIIWNA  BapuaHT. ODTO  BO3MOXHO  CJelaTh,  OINPEICIIUB
1IeHo00pa3ytoire (aKTOpbl Ha TOPrOBbIE OOBEKTHI W HCCIIENOBAaTh, KAK MEHSETCS
cpella TOProBBIX OOBEKTOB C YYETOM H3MEHEHUS HWHOIAUIUU W TOCIEIYIOIINX
B3aMMOCBsI3aHHBIX (PakTopoB. TakuM 00Opa3om, JaHHAs CTAaThs MOCBAIICHA AHAIIU3Y
M BBIBICHUIO (PAKTOPOB, OKA3bIBAIOIIMX BJIUSHUE HA pPA3BUTHE TOPTrOBOM
HEJIB)KUMOCTH. AKTYyaJlbHOCTh HCCJIEIOBaHUS OOYCIIOBJIEHA CYIIECTBEHHBIMU
n3MeHeHusiMu nocie 2022 roga v NpoaoHKarIIMMCs POCTOM WHBECTUIMN B TAHHYIO
oTpaciib. B pe3ynbrate HccCleIOBaHHS MPOAHATU3HPOBAHO COCTOSIHUE TOPTrOBOM
HensrxkuMoctu 1o Cankrt-IlerepOypry B mepuoa ¢ 2020 mo 2024 roj, BBISIBJIEHBI
M ONpeAeNieHbl OCHOBHBIC (DaKTOPBI, BIMSIONIME HA PAa3BUTHE TOPTOBOMU
HEJIBUKUMOCTH, OIPEACIICHbl TEHACHIMHU JIsi XapaKTEpPHbIX OOBEKTOB, a TaKKe
npejyiaraeTcsi IporHo3 pa3BUTHSI pbIHKA TOProBOl HEABUKUMOCTH.

KuaroueBble ciaoBa: TOproras HEABW)KHUMOCTb, TOPIOBbIE IOMENICHUS,
uHOIAIMS, PaKTOPHI BIUSHUS, IIEHOOOpa3yoIe (GaKkTOPHI.

THE STUDY OF ASPECTSDETERMINING CHANGES
IN THE MARKET ENVIRONMENT OF COMMERCIAL REAL ESTATE

Kryukova Valeria Sergeevna

Abstract: Recently, professiona investorsin the commercial real estate market
have been showing increasing interest in commercial rea estate, while the largest
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share of investments in 2023 was recorded in the field of commercial rea estate.
The total volume of transactions exceeded 325 billion rubles, which is 39 percent of
the total investments in this area. Thus, the right approach alows you to invest in
such facilities with potential benefits. To do this, it is important to choose the
appropriate option. This can be done by determining the price-forming factors for
retail facilities and exploring how the environment of retail facilities is changing,
taking into account changes in inflation and subsequent interrelated factors. Thus, this
article is devoted to the analysis and identification of factors influencing the
development of commercial rea estate. The relevance of the study is due to
significant changes after 2022 and the continued growth of investments in this
industry. As aresult of the study, the state of retall rea estate in St. Petersburg in the
period from 2020 to 2024 was analyzed, the main factors influencing the
development of retail rea estate were identified and identified, trends for
characteristic objects were identified, and a forecast for the development of the retail
real estate market was proposed.

Key words. commercia real estate, retail premises, inflation, influencing
factors, price-forming factors.

BBenenue

PbIHOK TOpProBoil HEABMKUMOCTH B PoccHM meEpeKMBAeT CIIOKHBIE BPEMEHA,
HaunHas ¢ 2020 roma, korga €ro 3aTPOHYJIM MaHACMHUS W YXOJ 3apyOeKHBIX
apengatopoB. B 2023 roxmy, HecMOTps Ha OTCYTCTBHE KPYIIHBIX IOTPSICEHUM
Y BBISIBJICHUE HOBBIX apeHIAaTOPOB, MOCEHIAEMOCTh TOPrOBBIX LEHTPOB B MOCKBE
n Cankr-IletepOypre ocrtaercss HU3KOW. BbIpociime apeHIHbIE CTaBKH IOKa HE
OKUJAIOTCS U3-32 OTPAHUYEHHBIX 00bEMOB MPOAAK POCCUICKUX PUTEHIIEPOB.

MarepuaJjbl 1 METOAbI

K nHacrosmemy BpemMeHU HaAOJIOMAE€TCsl HE3HAYUTEIHHOE BOCCTAHOBJIICHUE HA
peiHke. OObeM HHBECTHUIIMH B HEIBMXMMOCTH 10 uToram | kBaprana 2024 rona
coctaBuin 87 mupa pyoseir, uro Ha 37% wnmke, uem B 2023 romy [1]. OOmee
npeUioKeHre TOproBeix Iwiomaaeit B Cankrt-lIleTepOypre Ha KOHEN MEPBOTO
kBapTtaia 2024 rojga ocTaBajJoCh OTHOCHTEIBHO CTAOMIIBHBIM, cocTaBUB 7230 ThIC.
KB. M, C HYJIEBBIM IIPUPOCTOM HOBBIX TOPTOBBIX ILIOIIAACH.

PaccmoTpuM 00BEM MpemsioKEHUsS TOProBoM HEABWKUMOCTH 10 CaHKT-
ITerepOypry (puc. 1). Ha ocHoBe aaHHBIX pUC. | MOXXHO 3aMETUTh TEHIEHIIUIO
K COXPAaHEHUI0 00BbEMOB MPEJIOKEHUSI TOProBhIX IUIOMIA/IeH B ropojae. TeHaeHuus
coxpansiercs ¢ koHua 2020 roga. ToproBele NPENJIOKEHUS NEPECTAIOT COXPAHATH
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MHTEpEC JUIsl LEeJel MHBECTHPOBAHUA: KPYINHbIE MPOEKTHl OTCYTCTBYIOT Ha PBHIHKE
TOPrOBBIX OOBEKTOB.
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Puc. 1. O0bém npenio:keHus1 TOProBbIX II0IIA/IEH
no Cankr-Ilerep0Oypry, ThiC. KB. M [2, c. 3]

OTMETHM TpU 3TOM H3MCHEHHE B JUHAMHKE 3aIllOJIHIEMOCTH TOPrOBBIX
oniaaeu (puc. 2).
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Puc. 2. [Innamuka 3an0/1Hs1eMOCTH TOProOBBIX
mwiomaneid Cankr-Ilerepoypra, % |2, c. 3]

3amoMHsIeMOCTh TOPTOBBIX IIEHTPOB JIEMOHCTPUPYET TEHICHIIUIO K POCTY,
nocturayB 91% k koHily mnepBoro kBaprana 2024 ropa. YBelwueHHe dYuUcIa
OTKPBITBIX Mara3uHoB, 0COOEHHO B cerMeHTe fashion, CBUIIETENLCTBYET O pacTyIleM
cupoce. OgHaKO B TO K€ BpeMsl apEHIHBIC CTABKH OCTAIOTCS CTAOWIIBHBIMU IS
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SKOPHBIX apeHJaTOpOB, B cpeaHeil meHe 620-720 py6. 3a 1 kB. M, B TO BpeMs Kak
CTaBKHU JJI KPYIHBIX UTPOKOB pbIHKA AocTUrIu 2250-2750 pyo.

PaccMmoTpum nsmenenue ypoBHs BakaHTHOCTH 1o Cankt-IlerepOypry (puc. 3).
W3 pucyHka 3 MOXEM OTMETUTh, YTO YPOBEHb BAKAHTHOCTU B KayeCTBEHHbIX TL[
CMEHUJ HampaBjeHue B Havane 4 kBaprana 2022 roga — MNOBBICWICS YpPOBEHb
BakaHTHOCTH 70 11%. Jlasee mocTeneHHo CHUXKaJCA U OKa3zayicsl Ha ypoBHE 2%, 4To
CBUJIETEIBCTBYET O TOM, UTO [OJII HEBOCTPEOOBAHHBIX APEHIAONPHUTOTHBIX
MIOMEIICHUI COKpaTWjiack — HaOMoJaeTcs TEHIEHUUA K cnpocy (ypOBEHb
BaKaHTHOCTH MUHUMAaJIbHBIN 3a ocieanue 15 ner).

Puc. 3. JluHaMBKa BAKAHTHOCTH B KJIACCHYECKHX
Toprosbix HeHTpax Cankr-Ilerepoypra [3, c. 10]

AHQJIOTUYHO HAONIOJAJICS TOBBIIICHHBIA YPOBEHb BaKaHTHOCTH CpEIu
kinaccuueckux TLI, mpu aTom 10 2023 roga BakaHTHOCTh B KAYECTBEHHBIX TOPTOBBIX
HeHTpax Oblia Hke B 2-3 paza. Bo 2 kBaprane 2024 roma ypoBeHb BaKaHTHOCTH
kiaccuueckux TL yman 1o 2,8% — aHAJIOTUYHO TeHACHIUS MPEJI0KEHUSI CMEHIIACh
Ha CIpocC.

HabGnrogaeTcss TeHASHITMS K POCTY MPEMJIOKEHHS] TOPTOBBIX ILJIOMIANCH, TIPH
ATOM JI0JIs1 BAaKAaHTHOCTH IO MPOTHO3aM JOJDKHA COXPAaHUThCA Ha ypoBHE 10 3%.
DTO MOXKET TMPOU3OMTH 3a CYET BHICOKOM aKTHUBHOCTHU apEHJIaTOpPOB. ApEeHIaTOpbl
HalleJICHbl Ha pa3BUTHE JIOJW pa3BiICYCHUN W (QuTHEca, ITOMOJIHSIS MOMYyTHBIM
CEPBUCOM, TaK HA3bIBAEMBIN MyJIbTH(OPMAT. DTO MOBHIIIAET y3HABAEMOCTh OpeH/a,
dbopMUPYET JOSUIBHOCTh — TEM CaMbIM, TMOBBIIIACTCS TMPUBJICKATEIBHOCTD IS
TOPTrOBOTO IIEHTpA.

88

MUHMN «HOBAA HAYKA»




CTAPT B HAVKE - 2024

Pe3yabTaThl HCCIeA0BAHUS U 00CYKIeHHE

OmnpenenuM  1ieHOOOpasyrone (GakTopbl s TOPrOBOM HEIBHKHMOCTH
(puc. 5).

Hanmune BHTPHHHABIX Barcora
oxen MOTOIKOB
IlpecTRHOCTE P, TMromams
MECTONOI0KSHAA [ 74
BraroyctpoiicTBo H
KOMMYHHKAITHH VYemoBua
IpoxoanmocTs 7 CoctosHne HaprOBKH p
3JaHHA
CocToAHHE
NOMEIOEHHA KomuuecTtBo
7 TIOIS3HBIX
mIomaaei
DTaKHOCTh H DTAXK 7
7

Puc. 5. OcHoBHble 1eHO0Opa3yomue pakropsl [S, c. 22]

Ha pucynke 5 onpezaenensl npuopUTETHBIE IIeHOOOpa3yromue (akTopbl, IpU
3TOM MOXEM 3aMETUTh, 4YTO HauOOJblIee BIMSHUE Ha IEHY OKa3bIBAaeT
MPECTUKHOCTh MECTOIOJIOKEHHUS, BKIIOYAKOMmas B ce0s yHaJeHHOCTh OT LIEHTpa
ropoja, TPAHCHOPTHYIO JOCTYITHOCTh U INIOTHOCTh HACEJICHHUS.

OnpenenuM  B3aUMOCBSI3b  MHQIIALMKM € Yy4€TOM HU3MEHEHUs O0O0bEMOB
MPEAJIOKEHMS, 3aII0JIHIEMOCTH TOPTOBBIX EHTPOB, YPOBHS BAKAHTHOCTH (puc. 6).

e —

2 kB 2021 4 kB 2021 2 kB 2022 4 kB 2022 2 KB 2023 4 KB 2023

———BdRAHTHOCTE 0bBEM IpedIoeHH

AJHHAMHAEA 3alI0THAeMOCTH T Iﬂ{El].IHllHH

Puc. 6. BzaumocBsi3b GakTopoB ¢ yueToM HHPISAUNU
(cocTaBJjieHO aBTOpaMH)

AHanu3 W3MEHEHUuM Ha PBIHKE TOPIOBLIX HLCEHTPOB B IIOCICAHHUC TOAbI
MMO3BOJBICT CACJIATDE CIICAYIOINNC BBIBOAbI:
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e (CraOuiIbHOCTh NPEMJIOKEHHS: 00BbEM MPEMIOKEHUS TOPrOBBIX LEHTPOB

ocTaBajICs CTaOWIBbHBIM ¢ Hadama 2021 roma, 94To HE OKa3zajlo 3HAYUTEIIBHOTO
BJIUSHUS HA JPYTUE PHIHOYHBIC (PaKTOPBHI.

o Undnsauusa ¥ BakaHTHOCThH: HAONIOAANIACH KOPPENSIHUS MEXIY YPOBHEM

uHpsuun 1 ypoBHeM BakaHnTHOCTH. C 2020 mo 2022 rog uH(sAnus 1 BaKaHTHOCTh

pOCIIH, IOCTUTHYB MUKa K KOHIYY 2022 roaa. 3atemM Havaycsi MEJJICHHBIN criaj.

e 3anonusiemocth U uHQuANUA: K 4 kBapTany 2021 roma Habmogancs pocT

3allOJIHAEMOCTH TOPrOBBIX ILEHTPOB, HO B 2022 roxy mnpousoliesa CHoaji,

COBNAJAIONIMI C NMUKOM HMHQISIIUM. BiusHue Ha 3TO OKazan yxoja 3apyOexHBIX

OpeHI0B, HO YPOBEHb 3aIOJIHIEMOCTH HE onycTuiics Huxke 80%.

e DKOHOMHYECKOE BIIMSHUEC: U3MCHCHUS B O9KOHOMHKC, 0COOEHHO I/IH(i)J'IHI_II/IiI,

CUJIBHO BJIMAIOT Ha PBIHOK TOPIOBBIX NICHTPOB, BKIKOYaA 3allOJHACMOCTD,

BAKaHTHOCTb WM apCHAHBLIC CTABKH. OcobenHoe AAaBJICHUC HCIIBITBIBAIOT TOPIOBLIC
OCHTPBI B YAAJICHHBIX paﬁOHaX.

OTH HU3MEHCHHUSA MOAYCPKUBAIOT BAXHOCTH aJallTallii TOPTOBBIX HCHTPOB K
9KOHOMHNYCCKHM YCJIIOBHAM H PI?:MGHHIOIHCﬁCH pBIHO‘-IHOﬁ cpeac.

PaccmoTpum TOproBele apeHAHbIe CcTaBKM W I1eHbl 1mo Caskt-IlerepOypry
(puc. 7).

s— ADEHA (PE3YNbTaTbl 3KOHOMMKO-MAaTEMaTUYeCKOro MOAENMpOBaHIUa)
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Puc. 7. ApeHaHbIe CTABKH M IEHBI

B 1 xBaprane 2024 roma otHocutenbHO 1 kBaprtama 2023 roma ypoOBEHb
apEeHIHBIX CTaBOK HAa PBHIHKE BCTPOCHHBIX TOPTOBHIX TMOMEIICHUH YBEIMUYWICS Ha
15,7%, a ypoBenb lLieH BbIpoc Ha 8,8%. Ilpu 3TOM MOXKHO 3aMETUTh, HACKOJIBKO
CHJIBHO BBIpOCHa 1eHa npojaxu ¢ 2014 roga. Haubompimmii pocT 3amMeTeH ¢ KOHIIA

2020 roaa. HpI/I 9TOM II€Ha apCHAbI HC CTOJIb SHAYUTCIBbHO BLIPOCIa B COOTHOIICHUHU
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npogaxu. Llena apenast B 2018 romy Obina BbIme meHbI npojaxu. Ilocie sToro
CUTyallMsl MOMEHsu1ach U ¢ Hayana 2022 rojga OTphIB MEXAY LEHOW MPOAAKHA U

apeH bl cocTaBuI B cpeaHeM 25-30%.
BuIBOABI

Poct gmomm poccuiickux OpEeHIOB ¥ CHIDKEHHE JIOMM WHOCTPAHHBIX
CBUJICTEIBCTBYIOT O 3HAUUTEIBHBIX H3MEHEHHUSX Ha pPbIHKE. DTO MOXET OBITh
CBSA3aHO C H3MEHEHUSIMU B SKOHOMUYECKOM U TMOJUTHUYECKON cpene, a Takke ¢
M3MEHEHUEM IPEINOUYTEHUIN MOTpeOUTENeH.

[11aHBl O OTKPBITHUIO HOBBIX TOPTOBBIX LIEHTPOB B MPUTOPOAAX YKa3bIBAIOT Ha
HACBIIIEHHOCTh FOPOJCKOTO PbIHKA M CTPEMJICHHE K Pa3BUTHIO B MEHEE OCBOEHHBIX
paifonax. OpueHTanuss Ha MeJIKOQOpPMAaTHbIE TOPrOBbIE LIEHTPHl MOXKET OBITh
OTBETOM Ha M3MEHSIOIINECS MOTPEOHOCTH PhIHKA U MPEANOYTEHUS TOTPEOUTENEH.

Breixon a3zuartckux OpeHIOB MOXKET NPUBHECTH pazHOOOpasue U IpHUBJIEUYb
HOBYIO ayJUTOPHIO, YTO TAKXKE MOXET IMOBJIUATh Ha KOHKYPEHUUIO U CTPYKTYpPY
PBIHKA.

WNuBecTopam [E€WCTBUTENIBHO CTOUT YJEISATh BHUMAHUE OLICHKE PHCKOB,
CBSI3aHHBIX C YKOHOMHUYECKUMH U IMOJIUTUYECKUMH (PaKTOpaMu, TaK KaKk OHH MOTYT
CYILIECTBEHHO BJIMATH HA PHIHOK HEJIBUKUMOCTH.

[Tnanbr [{enTpansHoro 6anka mo cHwkeHuto uHsuuu 10 4% B 2025 rogy
MOTYT CTaOWJIM3UPOBATh HKOHOMUYECKYIO CHUTYalHIO, YTO OTPA3UTCA Ha pPHIHKE
HEJBM>KUMOCTHU. [IporHo3upyemsbiii pocT apeHAHbIX cTaBoKk Ha 2,9% B 2025 wu
2026 rogax TOBOPUT O CTAOMIHBHOM, HO YMEPEHHOM YBEJIMUYEHUH CTOUMOCTH apEeH/IbI,
YTO MOXET OBITh MPUBJIEKATEIbHBIM IS UHBECTOPOB, YUUTHIBAs TEKYIEE COCTOSHUE
PBIHKA.

B uenom, cutyanust Ha pelHKE TOProBoi HeaBmxumoctu B Cankr-IletepOypre
BBITVIAIUT  JIMHAMMYHO, W  HMHBECTOPHl  JOJKHBI ~ BHUMATEJIBHO  CIEAUTH

34 UIBMCHCHHUIMU, YTOOBI IIPUHUMATb 000CHOBAHHEIC PCIICHUA.
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HUHTEI'PALIUA B IOI'UCTUKE KAK OCHOBA
MEXKAYHAPOAHOTI'O COTPYIHUYECTBA

Hazapenko CBersiana BraagumupoBHa

CTYAEHT

Hayunsiii pykoBoautens: HepepoBa EBrenusi BajieHTuHOBHA
JIOLEHT, KAHAUJAT HAYK, JOLICHT

THUXOOKEAHCKHUI TOCYIapCTBEHHBI YHUBEPCUTET

AHHOTanMs: B mociennne roasl pOCCUNCKUE KOMIIAHUY aKTUBHO Pa3BUBAIOT
COTPYAHUYECTBO, OCHOBAHHOE HA JOTOBOPEHHOCTAX, NOCTUTHYTBIX MEXIY IVIABAMHU
rocyAapcTB. ITO CHOCOOCTBYET pACIIMPEHHUIO B3aUMOBBITOJHOIO MapTHEPCTBA
B Pa3IUYHBIX OTPACIAX M BHOCHUT BKJIaJa B oOuiee pa3BuTHe crpaH. OAUH U3 SPKUX
IIPUMEPOB TAKOTO COTPYAHUYECTBA — HMHTETPALMS dHEPTrETUYECKUX U XUMHYECKHUX
orpacineii Kurtas m Poccun. Crpaternueckoe MapTHEPCTBO MEXAY KHUTaHCKON
He(Texumuueckor koprnopauueid «CHHONEK» W POCCUUCKOW HEPTEXUMHUYECKOU
kommnanueir «CHUBYP» HampaBiaeHO Ha JOCTMKEHHUE 3HAYMTEIBHOTO Iporpecca
U CO3J]aHMe HOBOro o0Opa3la B pa3BUTUM OTuUX orpacied. Kommanum Oynyt
MCIIOJIb30BaTh BHYTPEHHUE M BHEUIHUE pecypchl U phiHKKM Kutas u Poccuu, 4ToOb
o0ecreynTh BHICOKOE KauecTBO U A((HEKTUBHOCTH CBOECH pabOThl. DTO MO3BOIUT UM
BHECTH CBOM BKJIAJ] B MPAKTUUYECKOE COTPYJHUYECTBO CTPAH B 00JACTH IHEPTETUKH U
XUMHUYECKON MPOMBIIIJIEHHOCTH.

KuroueBble cjioBa: WHTErpanus, JOTUCTUKA, LU(GPOBU3ALMUS, YCTOWYUBOE

Pa3BUTHUC, IIPOMBIINIJICHHOCTh, MCXKAYHAPOAHBIC MHBCCTUILINH.

INTEGRATION IN LOGISTICSASA BASIS
FOR INTERNATIONAL COOPERATION

Nazarenko Svetlana Vladimirovna
Scientific adviser: Never ova Evgenia Valentinovna

Abstract: In recent years, Russian companies have been actively developing
cooperation based on agreements reached between the heads of state. This contributes
to the expanson of mutualy beneficial partnerships in various industries and
contributes to the overall development of the countries. This paper presents a striking
example of the integration of the energy and chemical industries of the PRC and the
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Russian Federation - the strategic cooperation between the Chinese petrochemical
corporation Sinopec and the Russian petrochemical company SIBUR. The projects
aim to achieve a significant breakthrough and create a model in a new development
architectonics. While ensuring high quality and efficiency, the companies will make
full use of domestic and foreign resources and markets in China and Russia
to contribute to the countries practical cooperation in the energy and chemica
industries.

Key words: integration, logistics, digitalisation, sustainable development,
industry, international investment.

B3aumopeiicTBuE Ha MEXIYHAPOJHON apeHe — 3TO MPOLECC, HANPABICHHBIN
Ha CONM)KEHHE CTpaH, UX 3KOHOMHK, KYyJIbTYp M JPYIMX acleKTOB OOILECTBEHHOU
KU3HU 4epe3 pa3inuHble (POpMBI COTPYIHUYECTBA. DTOT MPOIECC MOXKET BKIHOYATH
B C€0sl SKOHOMUYECKYIO, MOTUTHYECKYIO0, HAYUYHYIO, TEXHOJIOTUYECKYIO, KYJIbTYPHYIO
Y COLMAJIbHYI0 MHTErpanui. B pe3yibrare Takoro B3aMMOICHCTBUS YKPEILIAETCA
SKOHOMHUYECKAass CTAOMJIBHOCTh U PACTET OJArOCOCTOSHUE YYACTBYIOIIMX CTOPOH.
CHmxaroTcst pUCKH KOH(MIUKTOB, MOBBIIIAETCS YPOBEHb 0€30I1aCHOCTH.

He meHnee BaXHO TO, YTO OOMEH 3HAHUSAMH M TEXHOJIOTHUSMHU CIIOCOOCTBYET
MHHOBALMAM, a TAKXXE PACHIMPEHUIO KYJbTYPHBIX TOPU30HTOB U B3aUMOIIOHUMAHUIO
Mexay Hapoaamu. llpoaHanu3upyem ONBIT YCHEIIHOTO BHEAPEHHUS MOA00HON
MHTETPAllMM Ha TMPUMEpPE COTPYAHUYECTBA MEXIY KUTAHCKOM HEPTEXHMMHYECKOU
KoMIanue « CHHOIIEK» U POCCUMCKON HeTexumuueckoit kopropanueit «CUBYPy.

Cozpanne CHUBYPa B 1995 romy cramo oTnpaBHOW TOYKOW B MIPOIECCE
BOCCTAHOBJICHUSI pa30pBaHHBIX CBsi3el B Herexumuueckoi cdepe mocie pacnana
Cogerckoro Coro3za. Ilon pykoBoactBom «['azmpomay Haudanoch (OpMHpPOBAHHE
KPYITHOW TOCYIapCTBEHHOW KOMITAHHWH, CHCIHAIM3UPYIOMICHCS Ha TIIyOOKOMH
nepepadoTKe yriaeBOAOPOIHOTO ChIPbS.

Martepuanbhble cpeacrBa «l'asmpoMa» M HadUM4Me HMCXOAHOTO CBIPbS IS
HEe(PTEeXMMHUYECKOTO TMPOU3BOJICTBA TMOCIYXHJIM OCHOBOM Il  OOBEIMHEHUS
npeanpusituid orpaciau Bokpyr CUBYPa. B nepuon ¢ 1998 no 1999 ron xommnanus
npuoOpena Oonee 60 mpeanpusatuii, paboTaromux B HepTexumuueckou cdepe u
CMEXHBIX OTPaCisX, KOTOPbI€ UCHBITHIBAIA MOTPEOHOCTh B (PMHAHCOBOM MOMOIIIH.
B ycloBHsSIX SKOHOMHYECKOTO KpH3uca B HE(YTEXMMHUYECKON OTpaciid 3TO MPHUBEIIO
K YBEJIMYEHUIO JOJITOBBIX 0053aTE€IBCTB M CHIKEHUIO IPUOBLTLHOCTH OU3HECA.

B xome paboT moO CTPOUTENHCTBY M PACHUIMPEHHUI0 OBLIM CO3JaHbl HOBBIE

OOBEKTHI: ra30nepepa6aTLIBafomHe 3aBO/JBbI, KOMIIPECCOPHBIC CTaHIIH )41
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TpyOOIIPOBOIHAS CETh, a TAK)KE MOIITHOCTH I (PpaKIIMOHUPOBaHU ra3a. biarogaps
ATOMY KOMIIaHHS CMOTJIa 3HAYUTEIBHO PACIIMPUTH CBOM MOLIHOCTH IO 00paboTKe
MOMYTHOTO HE(TIHOTO rasa.

bnaromapss modydeHHbIM 3HaHUSIM B cepe OpraHuzaludd  HOBBIX
MPOU3BOJCTBEHHBIX MPOLECCOB U JOMOJIHUTEIbHBIM (PUHAHCOBBIM pecypcam,
MOJIYYCHHBIM OT pealM3allid YIJIEBOJOPOAHOTO ChIPhS, IMOSBHIIACH BO3MOXKHOCTH
OPUCTYNIUTh K  CO3JAHUIO MPEANPUSATHNH 1O  MPOU3BOJCTBY  IMOJHMEPOB.
Oty npennpusaTys OyAyT UCHOJIB30BATHCSA I 3aMELIEHUS UMIIOPTa M peanu3aluu
AKCIIOPTHOTO MOTEHIMANA.

Crparernueckoil niensto CUBYPa sBnsiercst yBennueHue MpoU3BOACTBEHHBIX
MOIIHOCTEH 3a Ccu€T 3P EKTUBHOIO MPUMEHEHMsI MEPEAOBBIX CHHTETUYECKHX
MaTepHuaoB. DTO KacaeTcsl KaK yXke CYIIECTBYIOIIUX MPOIYKTOB, TaK U pa3pabOTKu
VHUKAJIbHBIX MHHOBAIIMOHHBIX PENICHUH /I TEXHOJOTUYECKUX WHHOBAIIUMA B TaKUX
o0nacTsX, Kak MEIUIMUHA, JErkas MPOMBIIUIEHHOCTh, aBTOMOOUIIECTPOCHUE
U CTPOUTEIBCTBO.

B ocnoBe BHyTpeHHux wusmeHenud CHUBYPa nexar dersipe OCHOBHBIX
NPUHLIMIIA: BHEApPEHHE LUQPOBBIX TEXHOJOTUHM, oOOecreueHue YCTONYUBOIO
pa3BUTHs, OpPUEHTALMAd HAa NOTPEOHOCTH KIMEHTOB M IIOCTOSHHOE YIIyYILIEHHE
pabounx MPOIECCOB.

Komnanus Sinopec Limited, Bxoasmas B rpynmy Sinopec Group, sSBIsSeTCS
KPYIHEHIIINM B MUpE 00BbEAMHEHUEM, 3aHUMAIOIINMCS HedTenepepadoTKo, ra30Bon
U HEPTEXMMHUUECKON MPOMBIIUIEHHOCThIO. [1ITab-kBapTHpa KOMIaHUHU PacHoIOKEeHa
B parione YaosH, l1ekun.

Sinopec cnenumanu3upyercs Ha pasBeike, nmepepadoTke W peanusanuu HeTH
u raza. Komnanus Takke NpOU3BOJUT U MPOJNAET HEPTENPOAYKTHI, XUMUUYECKUE
BOJIOKHA, YAOOpEHUsI U JApyrue xumudeckue nponyktel. [Tommmo 3toro, Sinopec
3aHUMAETCSl XpaHEHUEM U TPAHCIOPTUPOBKOHN CHIpON HEDTHU M MPHUPOIHOTO Ta3a Mo
TpyOomnpoBogam. KoMmaHusi OCyIIECTBISIET HMIIOPT, ASKCIOPT M JESATENbHOCTD
areHTCTB 10 UMIIOPTY/3KCIOPTY ChIPOM HEPTH, MPUPOIHOTO ra3a, He(TENPOIYKTOB U
JIPYTUX XUMHUYECKUX BEIIECTB.

Sinopec Takxke 3aHUMAETCs MPOM3BOJICTBOM JTAHOJA WM PA3JIUYHBIX BHUJIIOB
OMOTOIUIMBA, BKJIOYAas OMOJU3ENb M KOJOTMYECKH YUCTOE aBUALIMOHHOE TOIUIMBO,
U3 OTpadOTaHHOTO pacTUTeabHOro Macia. Sinopec Limited Oblza OCHOBaHa B
¢despaie 2000 roma kak akuMOHEpHOe oOmecTBO B pamkax rpymmbl China
Petrochemical Corporation (Sinopec Group).
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B okTs0pe Toro e rojga opranuzanus Obiia opUIMAIBLHO 3aperucTpUpOBaHa
B TPEX PasHBIX IOPHUCAMKIMAX: B I'oukonre, Heio-Mopke u JIoHaoHe. A B HIOHE
2001 roma cocrosimock pasmenieHue akuuii B Illanxae. OCHOBBIBAsACh Ha OIIBITE
Sinopec Group, dKCIEepTh OTHECIU €€ K YHUCITy HamOojee 3HAYMMBIX YYaCTHHUKOB
He(TAHOTO pBIHKA, mpeBocxoAsmmx Mo Macmrtadam PetroChina. Sinopec —
3TO KpynHeummi HedTenepepabaThIBaIOMIMI 3aBOA B A3UH, KOTOPBIA €XKETOIHO
nepepabateiBaeT Oonbine HePTH, yeM PetroChina. Ilpu sTom Sinopec nmpou3BoauT
Ha 25% Oombmie ceipot Heptr, HO Ha 60% OONBIIE MPOTYKTOB MEPEPAOOTKH.
B 2020 romy B Sinopec ObUIO 3aHATO 52 ThICSYM TPO(ECCHOHATIOB U3 Pa3HBIX
rocynapctB. OHu pabotanu B 327 OTAENCHUSAX, KOTOPbIE HAXOAUIUCh B 60 cTpaHax u
peruoHax.

B asrycte 2013 roma [TAO «CHUBYP XonauHry, TMHAMAYHO Pa3BUBAIOIIASACS
Herexumuueckast komrnanus Poccun, u China Petroleum & Chemical Corporation
(Sinopec), oauH W3 BeIyIIMX MPOU3BOIUTEICH SHEPIMU U XUMUUYECKUX BEIIECTB
B Kwurae, Havaiiu coBMecTHyro paboTy Ha 0aze KpacHospckoro 3aBona
CUHTETUYECKOTO Kay4dyKa, KOTOPBIM HaXOAUTCSA B COOCTBEHHOCTH POCCUHUCKOM
komnanuu. Kommnanus Sinopec crtana BiagenbiieM 25% akuuil mpeanpusaThs. ITo
OB MEpPBBIA OMBIT SINOPEC B XMMUYECKOW OTpaciu 3a pyOexom. 3a JecsITHIIeTHE
yCHEeHOW padoThl mpenanpusitue mnpousseno Oonee 290 Thicsy TOHH OyTaaHeH-
HUTPUIIBHOTO Kay4yKa.

B wutone 2019 rogma Obuin ompeAeneHbl yCIOBHS Uil (hOPMUPOBAHUS
COBMECTHOTO NpeAnpusitTis B ropojie CBOOOIHBIN, KOTOPBIN HAXOAUTCS B AMYpPCKOM
obnactu. [Tocne Toro kak Bce HEOOXOAUMBIEC pa3pelieHrs ObLIU MOJYUYEeHbBI, CTOPOHBI
3aBEpUIMJIM  CAEIKY Ha OCHOBE AMYPCKOTO Ta30XMMHYECKOTO KOMILIEKCA.
B cosmectHom mpeanpusatun CUBYPa u Sinopec ux monu OyayT pacnpeneieHsbl
cienyromum odpazom: 60% u 40% COOTBETCTBEHHO.

byaymuit Amypckuii razoxumudeckuit komiieke (I'XK) craner omHum u3
KPYIHEUIINX B MHpPE MO CBOMM IPOM3BOJCTBEHHBIM MOIIHOCTSIM. E>KErogHo oOH
CMOXET TPOU3BOJIUTH N0 2,7 MWIJIMOHA TOHH 0a30BbIX moJiuMmepoB. M3 Hux 2,3
MUWJUTHOHA TOHH OyJIeT TpUXOAUThCS Ha moimdTwieH, a 400 Teicsid TOHH —
Ha MOJIUITPOIIHIICH.

Komrineke OyaeT BBITyCKaTh MUPOKUA CIIEKTP MPOAYKIIMH PA3IUIHBIX MAPOK.
CTpouTeNnbCcTBO KOMIUIEKCA Ben€Tcd NapajjieibHO C  3allyCKOM AMYpPCKOIO
ra3zonepepadaThIBAIONIETO 3aBoJja KoMIaHuu «['a3mpomy». ITo MO3BOIUT 00ECTICUNUTh
KOMILJIEKC HEOOXOIMMBIM CHIPBEM JUTsl TalibHelIel nepepadoTku. [Inanupyercs, 4yto
CTPOUTEILCTBO M MyCKOHAJIAJ0UHbIE pabOTHl OYIyT 3aBepIieHb! K KoHiry 2024 rona.
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B3auMopeiicTBUE SHEPreTUYECKHX MPEANPHITHII HE TOJBKO CHOCOOCTBYET
BOCCTAHOBJICHUIO HE(PTEXMMHUYECKON MPOMBIIUICHHOCTH, HO U CO3JaET CEpbE3HYIO
KOHKYPEHIIMIO Ha MUPOBOM apeHe. B pamkax »tux crpareruii 15 nexabps 2015 rona
koMranusg «CuHonek» crana BuaaenbleM 10% aknumii poCCHUHCKOW KOMITAHMM
«CHUBYPy. Ota cnenka ykpenuia CTpaTernyeckoe COTPYAHUYECTBO Mexay Kuraem
u Poccueil 1 BbIBena B3aUMOJEHCTBUE MEXAY IBYMs CTpaHaMH HAa HOBBIM YPOBEHb,
IpUBJIEKass BHUMAHNUE IPABUTEIBCTB O0EUX CTPaH.

Wness mpoekTa OCHOBaHAa Ha TNPUHLUIE «COBMECTHBIX OOCYXIEHHI,
COBMECTHON pabOTbl M COBMECTHOTIO HCIOJIb30BaHUA». OJTO WHHOBAIMOHHOE
HAauMHAHUE HANpaBJICHO HAa KOMIUIEKCHOE pa3BUTHE TPEX KIIOUEBBIX oOJacTen
He(TAHOTO pbHIHKA: pa3BEIKU M JIOObIYM, TPAHCIOPTHUPOBKU U MEPEPabOTKH.
OTOT MNOPOEKT OCYIIECTBISAETCS B PaMKaxX JOITOCPOYHOTO DHEPrEeTUYECKOTO
coTpynHuuectBa mMexnay Kuraem m Poccuei, 4To COOTBETCTBYET HalMOHAJIBHBIM
CTpPaTerusM IO YJIYYIICHUIO CTPYKTYpPbl POCCUMCKOM JKOHOMHMKU W ITOBBIIICHUIO
100aBJIEHHON CTOMMOCTHU B SHEPT€TUYECKON OTPaCIu.

Kpome TOro, mpoexkT CHoCOOCTBYET  YKPEIUIEHHIO  IMPAKTHUYECKOTO
B3aMMOJICHCTBUA MEXKY ABYMS CTPAHAMM.

CrpoutensctBo  AMypckoro razoxumudeckoro kommiekca (I'XK) —
ATO TPOEKT, KOTOPBIM NPUBJIECYET AOMOJHUTEIbHBIE HWHOCTPAHHBIE HWHBECTULINU
B DKOHOMHUKY Poccum M CcTaHeT BaXKHBIM JTAllOM B BBIIIOJHEHUU HALMOHAIBHOU
IIpOTpaMMBbl [0  Pa3BUTHUIO  HECBIPbEBOIO  JKcmopra. bmarogaps  cBoemy
MECTOMNOJIOKEHHUIO, KOMIUIEKC OyJeT NpOM3BOJIUTH MNPOAYKLHIO, KOoTOopas Oyjaer
MOJIb30BAaThCA CIPOCOM Ha a3MaTCKUX pPbIHKaxX, OCOOEHHO Ha pblHKe Kurtas —
KpYNHENIIEro B MUpe NMOTpeOuTeNs MoauMepoB. Bo3MoXkHO, TpOeKT OyneT BKIIOUYEH
B MEXIIPABUTEIILCTBEHHOE coriamienue Mexay Poccueit u Kutaem.

Amypckuii I'’XK ctanet nuaepom B cdepe 3KOJIOTMU U TEXHOJIOTUM, MPUMEHSIS
HHEPrUI0 U3 BO30OHOBIISIEMBIX HCTOUHUKOB.

CorpynauuectBo Mexnay «Cunonek» u «CHUBYP» — 3To crparernuecku
BEPHOE pEIIeHHE ISl YHEPreTUYECKUX TMraHTOB, HAIPaBJIECHHOE HA OOBbEIMHEHHE
YCWIMH 1 UCHOJIb30BaHUE 00IIMX BOo3MOXKHOCTEN miist pa3Butusa. « CUBYPy aktuBHO
YKpeIisieT CBOM MO3MIMM Ha MHUPOBOW apeHe Kak He(pTexumMuuecKas KOMIIaHUS C
BBICOKON KOHKYPEHTOCIIOCOOHOCTBIO M 3HAUUTEIbHBIMU MPEUMYIIECTBAMHU, KOTOPHIE
CIOCOOCTBYIOT HEIPEPHIBHOMY POCTY MPUOBLIH.

3ajaya NPOEKTOB — COBEPIIUTH IMPOPHIB M YCTAHOBUTH 3TAJIOH B HOBOM

KOHOCTIIHNHN Pa3BUTHA.
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«CHHOIIEK» — OJMH M3 KIIOUEBbIX IOCTAaBUIMKOB HE(YTEXUMHUECKON
npoaykuuu B Kurtae v TpeTbs mo pasMmepy XUMHUYECKas KOMIIaHWs B mupe. Kurai
TaKKe 3aHUMACT JIMAUMPYIOIIME TO3WLIHMM B IIPOU3BOJACTBE M HCIIOJIB30BaHUU
OCHOBHBIX XMMHYECKHX BemecTB. (O0e CTOpOHBI aKTUBHO COTPYIHHYAIOT,
OOMEHHUBAsICh pPeCypcaMi, PbIHKAMH, KalHUTaJOM U TEXHOJOTHUSMHU, YTOOBI TOCTUYD
B3aUMOIIOHMMAaHUS M COBMECTHON palboTbl. OObeauHSAs CBOM YCWIHSA, OHHU
UCIIO/IB3YIOT CBOM CUJIBHBIE CTOPOHBI U BHOCAT 3HAYUTEIBHBIA BKJAJ B YCIICIIHOE
COTPYAHHUYECTBO.

Ha JlanbHem Boctoke, B yacTHOCTM B AMYPCKOM OOJacTH, IUIAHUPYETCS
3aIyCTUTh MPOU3BOACTBO, KOTOpoe OyneT mnepepadarbiBaTh 3TaH U CHKUKEHHbBIC
YTJIEBOJAOPOAHBIE Ta3bl B BOCTPEOOBAaHHBIE HA a3WAaTCKOM pPBIHKE MOJIUMEpPhl —
IIOJIMATWIIEH U moJianponuieH. [Ipeanpusarue, MOIHOCTE KOTOPOTO COCTaBUT OKOJIO
2,7 MWJUIMOHA TOHH B TOJ, CTAaHET OJHUM M3 KPYHHEHIIMX IPOU3BOAUTEIICH
nosuMepoB B Mupe. OCHOBHasl 4acTh NPOAYKLHMU OyAET OTHPABIATHCA Ha HKCIOPT
B Kuraii.

Xors «Cunonexk» u «CHUBYP» yxe n00WIMCh 3HAYMUTEIBHBIX YCIEXOB
Onaronapsi IUIOJOTBOPHOMY COTPYAHUYECTBY, OHM HE OCTaHABIMBAIOTCS Ha
JOCTUTHYTOM M TPOJOJDKAIOT aKTUBHO Pa3BUBATHCS, OTKpbIBasg AJig ceOs HOBBIC
TOPU30HTHL. B HacTosIee BpeMsi KOMIIaHUN pacCMaTPUBAIOT BO3MOKHOCTb CO3aHUs
COBMECTHOIO IpENIpUATHs Ha  Teppuropun Poccum 1 npoM3BOACTBA
OJIOKCOTIOIMMEPOB Ha OCHOBE CTHpOJa, 3TWiIEeHa u OytuneHa. Kpome Toro, oHu
n3y4aroT npoekT coznanus CII B Kurae i nmpon3BoACTBa HUTPUIIBHOTO KaydyKa.

B ycnoBusx Tekyieil MeXIyHapOAHOW SMHUAEMUOJIOTHYECKOM OOCTAaHOBKH U
CBSI3aHHBIX C HEW TPYAHOCTEH KOMITaHHUs « CMHONEK» HaMEpPEHa aKTHUBHO BBIIIOJHATH
JOTOBOPEHHOCTH O COTPYAHHUYECTBE B JHEPreTHUecKodl cdepe, ITOCTUTHYTHIE
PYKOBOOMTENIMM ~ JBYX  TOCydapcTB.  TakKe  IUIAHUPYETCS  YKPEIULATh
B3auMoOJielicTBUE C poccuiickoil kommanuein «CHUBYP», axkTtuBHO pa3BUBaTh
CTpaTernyeckoe MapTHEPCTBO B MHBECTULIMOHHOW M ToproBoi cdepax. Kommnanuu
OyIyT CTPEMUTHCS K JOCTUKEHHUIO BBICOKOTO YPOBHS KauecTBa U 3((PEKTUBHOCTH B
COTPYAHUYECTBE, UCIIOIb3Ysl BHYTPEHHUE M BHEIIHHE PECYpChl U pbIHKM Kutas u
Poccun. 310 mO3BOJIMT BHECTH CBOW BKJIAJ B PAKTUYECKOE B3aUMOJIEVICTBUE CTPAH B

chepe SHEPreTUKH M XUMHUICCKON ITPOMBIIIIICHHOCTH.
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HAJIOT'OOBJIOKEHUE CYBBEKTOB
MAJIOT'O NPEAITPUHNUMATEJIBCTBA

Yepaxuena /lnana BanepseBHa

CTYJICHT

Hayunsiii pykoBoautenb: Xancaesa Po3ura bopucoBHa
CTapUINii pernoaBaTesb Kageapsl (PUHAHCOB,
OyXrajaTepcKkoro y4eTa v Hajuoroo0a0KeHus
CeBepo-OceTnHCKUM TOCY1apCTBEHHBIN

yHuBepcuteT uM. K.JI. Xeraryposa

AHHOTaumMsi: Manbeiii  Ou3HEC  BBICTyHaeT  JBUTAIOIUM  (aKTOpOM
COBPEMEHHOM SKOHOMUKH. B0 BceX 5JKOHOMHYECKHM pAa3BUTHIX CTpaHax s
CyOBEKTOB MaJIOTO M CPEIHEr0 MpEeANPUHUMATENIHCTBA CO3/IAI0TCS OJaronpusiTHbIC
yCIoBUSIX (YHKIIMOHUPOBAHUSI MX JesITeNbHOCTH. Crernudurka HaaorooOJ0KEeHUs
CyOBEKTOB Majoro MpeArnpuHuUMarenscTBa B PO 3akimioyaeTcs B TOM, 4TO,
Hapsay ¢ O0Omel cucTeMoil HaJIOrooOJOXKEeHUs, MJid JaHHOW KaTeropuu
HAJIOTOTUIATEIBIITUKOB MTPEAYCMOTPEHBI CIIEIIUATbHBIC HAIOTOBBIE PEKHUMBI.

KuroueBrbie cJI0Ba: Majoe MPEeANPUHUMATENBCTBO, cucrema
HAJIOTOOOJIOKEHHUS, CIEIUalbHbIe HAJIOTOBBIE PEXHMBI, YIPOIICHHAs CHUCTEMa

HAJIOT000JI0KEHMS.

TAXATION OF SMALL BUSINESSENTITIES

Cherdjieva Diana Valeryevna
Scientific adviser: Khapsaeva Rosita Borisovna

Abstract: Small business is the driving factor of the modern economy.
In al economically developed countries, favorable conditions for the functioning of
their activities are being created for small and medium-sized businesses. The
specifics of taxation of small businesses in the Russian Federation liesin the fact that,
aong with the general taxation system, specia tax regimes are provided for this
category of taxpayers.

Key words. small business, taxation system, special tax regimes, ssmplified
taxation system.
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Manoe npeanpUHUMATEILCTBO SBJISETCS OJHUM W3 JABUXKYIIUX CETMEHTOB
PBIHOYHONW HSKOHOMHKH, IMO3BOJISIONIMM Pa3BUBATh KOHKYPEHTHBIE MPEUMYIIECTBA
CyOBEKTOB PhIHKA U MOJOKHUTEIBHO BJIMATH HAa PHIHOK TpyJa. OJHUM M3 TJIABHBIX
TPUITEPOB  Pa3BUTHUS MaJOro0 M CpPEAHEro Ou3Heca BBICTYHAeT  CIIOXKHas
¥ MHOTOTpaHHas CUCTeMa HaJoroobnoxenus B PO.

OTmMeTHM, YTO IT0JT CUCTEMOM HAJIOr000I0KEHHUS ITOHUMAETCS 3aKOHOAATEIILHO
3aKPETUICHHBIN, TIOPSI0K HWCYHCICHHWS W YIUIAThl HAJOTOB M COOpPOB B OMOKET
cTpaHbl. Bmecte ¢ TeM, pOCCHHCKUM 3aKOHOAATEIIHLCTBOM JIJISI OTACIBHOM KaTeropuu
MJATEIBIIMKOB — CYOBEKTOB MajJoro M CpPEeAHEro NpeAlNpUHUMATENbCTBA —
MpEIOCTaBJICHAa aJbTepHATUBA IIPUMEHEHMS JIBITOTHBIX HAJOTOBBIX PEXKUMOB,
MPEOCTABISAIONINX UM OMpeseieHHbIe npeumyiectBa. CTOUT oOpaTUTh BHUMAHUE
Ha TO, 4TO BO BCEX CTpaHaXx MHpaA CYIIECTBYIOT KaKHUE-TUOO JBIOTHI JJII MaJioToO
Ou3Heca, HO TOJIbKO B PD i HUX MpenyCMOTPEHBI OT/ICIbHBIE JIbI'OTHBIC CUCTEMBI
HaJIOTOOOJIOKEHUs, 4YTO, OE€3yCIOBHO, MOXHO CYUTaThb MPEUMYIIECTBEHHOM
crienu(pUKOM OTEUECTBEHHOM HAJIOTOBOM TIpakTHKU. Ha ceromHsmHuii JieHb,
CHP — 5T0 0c0OBIif 2JIEMEHT HAJIOTOBOM CHUCTEMBI Ji1 CyOBEKTOB MaJIoro OM3Heca,
MO3BOJISIIOIIMNA MaKCUMU3MpoBaTh uMX BKIanm B BBII crtpansl, uro mnpuoOpeTaeT
oco0oe 3HaYCHHUE B YCIOBUSX 3aMaJHBIX SKOHOMUUYECKUX CaHKIuH [3].

CornacHO HaJIOTOBOMY 3aKOHOJATENLCTBY P® K crnenualibHBIM HaJIOTOBBIM
peKHUMaM MOKHO OTHECTH:

v/ CHCTEMy HaJIOr000JIOKEHHUS IS CEIbCKOXO3HCTBEHHBIX TOBapOIPOU3BO-
muteneit (ECXH);

v/ YIpOIIeHHYI0 cucTemy Hanorooonoxenus (YCH);

v/ HaJTIOr0OOJIOXKCHHMSI TTPH BBIITOJIHEHUH COIVIAIICHUH O pa3jiesie MpoyKIuH;

v/ MIaTEHTHYIO CUCTEMY HAJ0r000I0KEHHUS;

v/ HaJior Ha MPoQeCCUOHATBLHBIN T0X0] (B MOPSIKE SKCIICPUMEHTA);

v/ aBTOMaTU3MPOBAHHYIO YIPOIICHHYI0 CHCTEMY HAJOrOO0JOXKEHUs (TaKxke
B MOPSIIKE SKCIIEPUMEHTA).

[IpoaHanu3upoBaB pa3BUTHE XO3SMCTBEHHOW CaMOCTOATEIBHOCTH PETUOHOB,
MOXHO YBHJETb, YTO Majble MPEANPUATHS YACTO CTAHOBITCA BEAYLIMMU
y4aCTHUKaMU B ONTHMM3AIMKU CTPYKTYPhl PETHOHAIBLHONW HSKOHOMHMKH Ojarojaps
CBOEU «PETrMOHAIBHON OpHUEHTAlUN». B TaHHOM KOHTEKCTE MOIEPKKA IrOCy1apCTBa
SABJISICTCS KPUTHUYECKU BaXHOM, IOCKOJBKY ITPABUJIBHO HACTPOCHHOE HAJIOr0BOE
peryJMpoBaHue co3/aeT MPEANOCHUIKH TUISE YCTOMYHUBOTO pa3BUTHSA
U TuBepcU(PUKAIUA MECTHBIX IKOHOMHK. B cBeTe 3TOro HeoOXoauMo mpu3HaTh, YTO
MEXaHU3Mbl pEIM3AlMU TIOJUTUKH, HAMPABICHHOW HA CTUMYJHUPOBAHUE Majoro

OusHeca, JOKHBI OBITH 0COOEHHO MPOyMaHbl U IIeJICHAPABICHBI.
101

MUHMN «HOBAA HAYKA»




CTAPT B HAVKE - 2024

CambpIlM OYEBUIHBIM IPEUMYIIECTBOM BBEICHHUS CIEHHAIBHBIX HAJIOTOBBIX
PEXKUMOB JIJIs1 TOCYAApCTBa CTAHOBUTCSI COKPAILIEHUE TEHEBOI'O CEKTOPA 3KOHOMHKH,
a TaKKe YBEJIMYCHUE HaJOrOBbIX J0XO0J0B Oromxera. IlepBbie crnenuaibHbIC
HaJIOTOBBIE PEKUMBI ObLITM BBEJEHHI eile B 1995 romy, HEKOTOpHIE CYIIECTBYIOT 10
cux mop. Ceiyac HOBOJIBHO YAaCTO MOKHO BCTPETUTh NPEANPUITHE, KOTOPOE
ucnonszyer CHP. B ¢uckanbHbIX Yekax HpHU TOKYIKE JTOO0ro TOBapa MOXHO
YBUAECTh PEXHUM HAJIOT0O0JIOKEHHUS, WCIOJIb3YEeMbI opranusamnueil. Manoe u
cpennee npennpuauMareabctBo (MCII) wacto nmemaer BeiOOp B monb3y YCH,
CEJIbCKOXO3SIMCTBEHHbIE opraHn3aiuu — B nois3y ECXH. Kpome Toro, mocne
ormenbl EHB/I, eme oaHOro cnenuambHOrO0 HAjIOTOBOIO PEXHUMA, MPEIIPUATHS,
IBITAsICh COXPAHUTH YPOBEHb HAJIOTOBOM HArpy3KH Ha INPEKHEM YpPOBHE, CTAIIU
BBIOMPATh HWHBIE CIICHHAIBHBIE HAJIOTOBbIE pexuMbl. Permonst Poccum moryt
CaMOCTOATENIbHO BBOJUTH JIBIOTHl 110 IPUMEHEHHUIO CIEHHAIBHBIX HAJIOTOBBIX
PEXKUMOB MPEANPUITHIMYU, 3apPETUCTPUPOBAHHBIMU B JTaHHOM peruone. OAHako B
CTaTUCTUYECKUX (opMax peruoHsl NyOIMKYIOT HH(POpPMAIMI0 O HOMHHAJIBHBIX
MOKa3aTeNsIX MO PeKMMaM, HE MOAXOAS KOMIUIEKCHO K OLIEHKE 3((EeKTUBHOCTH UX
IIPUMEHEHUsI, YTO MOJKET BIIMATH HAa HAJOTOBBIE JOXOIbl B pEruoHe. Takyro
3¢(EeKTUBHOCTh TaKXK€ HE OLCHUBAIOT MOYTH B Hay4yHOM mutepartype. s
HEWTpalM3aluu JaHHOTO TmpoOena, HEOOXOAUMO OUEHUTh 3(PPEKTUBHOCTDH
IIPUMEHEHUS CIIELMAIBHBIX HAJOrOBBIX PEXHMOB OPraHU3ALMSIMH B PETrMOHAX, a
TaKXe BBISICHUTH, TJI€ IPUMEHEHUE HOCUT Oosiee dY(PPEKTUBHBINA XapakTep, U KaKue
HEOOXOAUMBI H3MECHEHHS B HAJIOTOBOM 3aKOHOAATEIILCTBE [4].

[IpoBenem aHaiM3 pOJIM HAJIOIOB, B3UMAEMBIX OT CYOBEKTOB MAajoro

MIpeIPUHUMATENIBCTBA B JI0X04aX KOHCOJIMAUpoBaHHOTO Oromkera PCO-Ananus 3a
2020-2022 rr. (Tabm. 1).

Taoauna 1

AHAJIM3 POJIK HAJIOTOB, B3UIMAEeMbIX OT CYy0ObeKTOB MAJIOT0
NpeANPUHUMATEIbCTBA B 10X01aX KOHCOJUAMPOBAHHOIO
oromxkera PCO-Ananus 3a 2020-2022 rr.

HanMveHnoBanue noxka3zarejas 2020 rox 2021 rox 2022
®dakr, (Yia.Bec, Dakrt, Yia.Bec, @akr, MJH. pyo.Ya.Bec,
MJIH.pY0.| % |MaH.py0. % %
3

floxont broviera 51420 | 100 | 61600 | 100 58 910 100
B TOM YHCIJIE:

Hamnorossie noxonpel, u3 Hux | 19400 | 37,7 | 21300 | 34,6 20500 34.8
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[Tponomxenue Tadmuubl 1

Hasoru, B3umMaemeie

6
T CYDBERTOB MalIoro 1380 | 27 | 1890 | 30 1950 33
HpeﬂHpI/IHI/IMaTeHBCTBa
N3 HUX.
vVCH 1240 | 2.4 | 1710 | 28 1800 31
EHBJI 30 | 006 | O 0 0 0
ECXH 60 01 | 70 | o1 75 0.13
McH 20 | 007 | 70 | o1 80 0.14
0

aor Ha ) 10 |002]| 40 | 006 45 0.08
HpO(beCCI/IOHaJ'IBHBII/I I0X014
Henasorosble 10X0/1bl 1430 | 28 | 1640 | 2.7 1500.0 25
5

CIBOSMESRIC 30590 | 595 | 38660 | 62,7 36860.0 62.6
HOCTYHHCHI/IH

M cTouHHK: cOCTaBIEHO aBTOPOM IO MaTepuanam caifita roskazna.ru

AHanu3upysl JTaHHBIE O POJIM HAJOTOB, B3UMAEMbIX OT CYOBEKTOB Majoro
MpeANPUHUMATENIBCTBA B JI0X0JaXx KoHconuaupoBaHHoro Oromkera PCO-Ananus
3a 2020-2022 rofpl, MOKHO OTMETHUTD CIEIYIONIYIO JUHAMUKY:

1. Joxoabl 6rwakera: B 2022 rogy moxonsl Orokera coctaBuwin 58,910 muH
pyouieit, uto Ha 4.37% wmenblie 1o cpaBHeHuto ¢ 2021 rogom (61,600 miH pyOneit),
HO Ha 14.57% Oonbmie ypoBHsa 2020roma (51,420 mun py6ueit). [onis HalIOTOBBIX
JI0XOJI0B B 00111e# cymme 10x0/10B 3a 2022 rox coctaBuia 34.8%, 4ToO HEMHOT'O HHMXKE
o cpasHeHuto ¢ 2020 rogom (37.7%) u modtu He U3MEHUIACh MO cpaBHEeHUIO ¢ 2021
roaom (34.6%).

2. Hajioru oT cy0bEKTOB MAJIOr0 NpeAnpuHUMAaTebcTBa: CymMMa HaJIOrOB
0T CyOBEKTOB MAaJIOTO MpEANpUHUMATEILCTBA yBenuuuiach ¢ 1,380 mmH pyonei B
2020 rogy no 1,890 mnu py6neit B 2021 roxy u nocturia 1,950 mun pyOneii B 2022
roxy. Jlons 9TUX HAJIOroB B J0XO0/Aax OJKETa MmocTeneHHo pocia, ¢ 2.7% B 2020
roay 110 3.3% B 2022 roay, 4TO CBUACTEILCTBYET O PACTYIIEH posiu Majgoro OuzHeca
B HAJIOTOBBIX MOCTYTUICHUSIX PETHOHA.

3. YCH: B 2022 rony noctymienus no ¥YCH cocraBunu 1,800 muH pyOnei,
gyT0 Ha 5.85% mensbine, uem B 2021 roxy (1,710 vt pybreit), Ho Ha 45.16% Gonbiire
nokazarenst 2020 roga (1,240 muH py6neit). Y nenpHbiii Bec Hastora oT Y CH BeIpoc ¢
2.4% B 2020 rony no 3.1% B 2022 rony.
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4. EHB/;: Iloctymnenus mo EHB/I npekparunuce B 2021 roay, CHU3UBIINUCH
¢ 30 muH py6neit B 2020 roxy o wyss B 2021 u 2022 rogax, 4To CBSI3aHO ¢ OTMEHOM
JAHHOTO HaJIoTa.

5. ECXH: [Iloctymuenuss OT NOpPUMEHEHMS  JaHHOTO  CHELpeXKHMa
YBEJIUYUBAIIUCH, COCTaBUB 75 MiH pyosei B 2022 roay mo cpaBHeHuro ¢ 70 MIIH
pyO6neit B 2021 roxy u 60 muH py6mei B 2020 romy.

6. IICH: B 2022 roay noxoxsl 1o IICH Bwipocaun mo 80 muH pyOsiei mo
cpaBHeHuto ¢ 70 mmH pyO6raeit B 2021 romy m 40 mu pybneir B 2020 romy. D10
YKa3bIBA€T HA POCT MOMYJISIPHOCTH MATEHTHON CUCTEMBI CPEAUN MPEANPUHUMATENIECH.

/. Hanor Ha mpogeccuonaiabubiii Joxoa: [loctynieHus no stomy HaJIOTy B
2022 roxy mocturiu 45 miuH pyoOseit, uto Ha 12.5% OGounbie, yem B 2021 roxy (40
MJIH pyOuieii), u B 4.5 pasa Beiiie ypoBHa 2020 roga (10 mun py6useit). Poct moxer
CBHJIETEIILCTBOBATh O POCTE UMCIIA CAMO3AHATHIX B PETHOHE.

OTH mNOKa3aTeNnu OTPa)KaloT IIOCTENEHHOE YBEIWYEHHUE BKJIAJa MaJIOro
MpEANPUHUMATENLCTBA B 10X0/bl O1okeTa, ocooenHo nmo YCH u IICH, a taxxke
POCT JOXOJOB OT CaMO3aHATHIX I'PAXKJIAH, YTO MOJYEPKUBAET BAXKHYIO POJIb MaJjOro
Ou3Heca B OSKOHOMHUKE peruoHa. Takum oOpa3om, Ha pgaHHbIE MomeHT CHP
JEUCTBUTEILHO TPUHOCAT TMOJB3Y KaK TOCYJIapCTBY, TaK U OW3HECY, YMEHbIIas
HAJIOTOBYIO HArpy3Ky M TE€HEBOW cekTop. Kpome TOro, mpuMeHeHHE ClelHaIbHbBIX
HAJIOTOBBIX PEXUMOB JAeT CyObEeKTaM Majoro M CpPEeAHEro MpearnpuHUMATENbCTBA
BO3MOKHOCTh O0JIErYUTh MPOLIECC HAJIOTOBOTO aIMUHUCTPUPOBAHUS.

Takum 00pa3oMm, NPEUMYIIECTBEHHOW CHEU(UKON POCCUINCKONW CUCTEMBbI
HAJIOr0O0JI0KEHN Mauoro OuW3Heca SIBISIETCS ajlbTEepHATHBA BBIOOpAa HAJIOrOBOIO
pexuMa. B COBpEeMEHHBIX JIKOHOMUYECKUX pEAMSIX CIElHalbHbIe HaJIOTOBbIE
peXUMBI TIpUOOpeTaeT 0co00e 3HAYEHHUE, TMOCKOJIbKY CTUMYJIHPYIOT pPa3BUTHE
CEKTOpa MaJIoro MPEeANPUHUMATENIBCTBA, YTO YCHUJIMBAET KOHKYPEHTOCTOCOOHOCTH
OTEUYECTBEHHBIX MPEANPUITUIN B YCIOBUAX CAHKIIMOHHOMN MOJMTUKU 3amnaja.

O¢ddexTuBHOE  HAIOTOBOE  PETyJIUPOBAHUE  WIPAET  BECOMYID  pOJIb
B 00€CTICUCHUH PABHBIX BO3MOXKHOCTEH /I BCEX YYAaCTHUKOB PhIHKA U yCTPAHEHUU
MPENATCTBUN IS PAa3BUTHSL Majoro MpealpUHUMATENbCTBA. IJTO IMOTYECPKUBACT
BAXXHOCTh aHAJIM3a M OLICHKW BIUSHHUS HAJIOTOBOW MOJUTUKH HA YKOHOMHUYECKYIO
NEATEeIbHOCTh MAJIbIX MPEANPUATUN Uil ompesneneHus Haubosee >(PEhEeKTUBHBIX
MMOAXO0JIOB K HAJIOTOOOJIOKEHHUIO.

OcMbIcinBas TEKyllee MOJIOKEHHE Majoro OuW3Heca B KOHTEKCTE HaJOTOBBIX
PEXKUMOB, HEOOXOIUMO TIPU3HATH, YTO «KMOHUTOPUHT U3MEHEHUN 3aKOHOIATEITHCTBAY
B 0o0jacTu HaANIOrooOJ0KeHus sBiseTcss (pyHAaMeHTaIbHBIM AJi1 BbIOOpa Hambosee
BBITOJTHOTO HAJIOrOBOTO pexuma. OTCYyTCTBHE 3aKOHOJATEIbHO 3aKPEIIEHHBIX
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MOHSATUH, KACAIOIUXCS MaJoro W cpemHero OmszHeca B HamoroBom komekce PO,
TpeOyeT MOCTOSIHHOTO BHHUMAHMS M TPHUCTOCOOJICHUS K TEKYIIUM SKOHOMUYECKUM
peanusim.
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V]IK 510.6

NCCIEAOBAHUE AJITOPUTMA JEAYKTUBHOI'O
HEYETKOI'O BLIBOJA B CACTEMAX HEUETKOM JIOTUKH

Yepuoimes Kupuiia murpueBny

OakaaBp

SAwmonkoB Asiekceil BacuiabeBuy

acIupaHT

OI'bOY BO «Tynbcknii rocy1apCTBEHHBIN YHUBEPCUTET

AHHoTanusi: BBeneHue B mnpeaMETHYIO 0051aCTh HEYETKOW  JIOTUKU
MPEACTABISIET COO0M Ba)KHBIN IIar K MOHUMAHUIO COBPEMEHHBIX METOJI0B 00pa0OTKU
uH(pOpMaLUU, KOTOPbIE MO3BOJSAIOT 3PPEKTUBHO pabOTaTh C HEONPEIEIEHHOCThIO U
HETOYHOCTHIO JaHHbIX. HedeTkas JOrMKa, OCHOBaHHAasi HA TEOPHUHM HEYETKUX
MHO’K€ECTB, Obl1a npeanoxena Jlorgu 3ane B 1965 rogy u ¢ Tex nop crajia OCHOBOU
Uil pa3pabOTKA MHOXKECTBAa IMPWIOKEHUHM B pa3IMYHBIX O0OJIACTAX, BKIIIOYAL
yIOpaBl€HUE, HUCKYCCTBEHHBIH MHTEUIEKT, POOOTOTEXHHKY W MHOTHUE JIpyTHeE.
B omnmume OT KIIACCMYECKOM JIOTMKH, TJ€ 3HAYEHUS HCTHHHOCTU OIPaHHYEHBI
OMHApHBIMU 3HAYEHUSAMU (MCTUHA WJIU JIOXKb), HEUETKas JIOTUKA MO3BOJIIET paboTaTh
C MPOMEKYTOYHBIMU 3HAYEHUSMHU, UTO JIeNaeT €€ 0COOEHHO IMOJIE3HON B CUTYyalMsIX,
KOI'/Ia IAHHBIE HE MOTYT OBITh TOYHO ONPEIETICHBI.

Kaw4yeBble cjoBa: JOrukKa, HEUYETKas JIOTMKA, HEYETKWM  BBIBO/I,
MaTeMaTUYeCKU aHalu3, 00paboTKa JaHHBIX, KJIACCUYECKas JJOTHKA.

STUDY OF THE ALGORITHM OF DEDUCTIVE FUZZY
INFERENCE IN FUZZY LOGIC SYSTEMS

Chernyshev Kirill Dmitrievich
Yashonkov Aleksey Vasilyevich

Abstract: An introduction to the subject area of fuzzy logic is an important
step toward understanding modern information processing techniques that allow us to
effectively deal with uncertainty and imprecision in data. Fuzzy logic, based on the
theory of fuzzy sets, was proposed by Lotfi Zadeh in 1965 and has since become the
basis for the development of many applications in various fields, including control,
artificial intelligence, robotics, and many others. Unlike classical logic, where truth
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values are limited to binary values (true or false), fuzzy logic alows us to work with
intermediate values, which makes it especially useful in situations where data cannot
be precisely determined.

Key words: logic, fuzzy logic, fuzzy inference, mathematical analysis, data
processing, classical logic.

BBenenue

AKTyanpHOCTh JaHHOW paboOThl OOYyCIIOBJIEHA pACTYIIEH TOTPEeOHOCTHIO
B CHCTEMaX, CIIOCOOHBIX 00OpabaThiBaTh HEYETKYI0 HMH(POPMALMIO W MPUHUMATH
pEIICHUS B YCIOBHIX HEOIPEACICHHOCTH. B coBpeMeHHOM Mupe, T/ie 00beM JTaHHBIX
MMOCTOSTHHO YBEJIMYMBACTCS, a WX KAYECTBO MOJYKET BapbHUPOBATHCS, MCIOJIb30BaHUEC
HEYETKON JIOTMKK CTAHOBHUTCS HEOOXOIUMBIM JIJISi CO3/aHMsi 0OoJiee aJanTHUBHBIX
U UMHTEIUICKTYaJIbHBIX CHUCTEM. AJFOPUTM JCAYKTUBHOTO HEUYETKOIO BBIBOJA,
KOTOPBIM OyneT pacCMOTpPEH B JaHHOW paboTe, MPEACTaBiIAeT COOOM OJWH U3
KITFOUEBBIX WHCTPYMEHTOB IS peali3alll TaKUX CHUCTEM, IMMO3BOJISASA d(P(HEKTUBHO

oOpalaTeIBaTh U MHTEPIIPETUPOBATH HEUETKUE TAHHBIE.
BBeneHnune B HEYETKYIO JIOTHUKY

Heuerkass sormka mnpeacTaBisieT CcoOOM BaXXHbIM IIar B Pa3BUTHHU
MaTeMaTU4YeCKOro aHajau3a u npuHsaTus pemenuit. OcnoBannas Jlordu 3ame B 1965
rojly, OHa pacIIUpseT KIACCUYECKYIO JIOTHKY, Tpeajiaras Oojee THOKWil MOAXOof,
KOTOPBI MOXET YYHUTHIBATh HEOMPEIEICHHOCTh M YaCTHYHOCTh MHopMauuu [1].
B oTnMune OT TpaAMIIMOHHBIX JIOTUYECKHX CHUCTEM, KOTOPBIE OCHOBBIBAIOTCS
Ha OuWHapHBIX 3HadYeHUsX (true/false), HeueTkas JIOTMKa WCIOIB3YET CTEICHU
MPUHAAJIEKHOCTH, Bapbupytomuecs or 0 go 1, 4To mo3Bojsier Oosiee TOYHO
MOJEJIUPOBAThH PEAIbHYIO XKU3Hb U CII0KHBIE CUCTEMBI.

[ToHsATHEM JTMHTBUCTUYECKOMN MEpEeMEHHOM, BBEICHHBIM 3ajie, MOKHO Ha3BaTh
CIIOCOOHOCTH BBIPAXKATh CIIOYKHBIC HJIEH YePe3 ECTECTBEHHBIN S3bIK, UTO 3HAYUTEITHHO
yrmpoiaeT npouece ananuza [1]. i nmpumepa, B 007aCTH yrpaBieHUs EHHOCTSIMU
pECYpCOB, HalpuMep, B KHUTOU3AATENbCKON cdepe, TPUMEHEHUE HEYETKOM JIOTUKH
M03BOJIAET 00padOTAaTh HEMOJHBIE U HEONpPEACICHHBIE JaHHbBIE, YTO B CBOIO OY€pellb
YIIy4IIaeT Ka4€CTBO MPUHATHIX PeIIeHUi [2].

KitoueBbIMH ~ KOMITIOHEHTAMH HEUYETKOM JIOTUKH  SIBJISIFOTCS  MEXaHU3MBI
0o0paOOTKM ¥ BBIYUCICHUS, 3HAHUEBas Oa3za W HHTEPPEHCH. OTH DIEMEHTHI
B3aMMOJICUCTBYIOT JApPYyr C ApyroM, obOecneunBas S(PQPEKTUBHOCTP W TPOCTOTY
OPUMEHEHUS METOJOB HEUYeTKoW soruku B mpaktuke [3]. Ilpomecc anHanmsa
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HAYMHAETCSA C OICHKM BXOJHOM HH(pOpMAIMH, TJe HEYETKHE MHOXECTBA MOTYT,
HAIpUMep, ONHUCcaTh HEONpeAeICHHbIE TapaMeTphl CUCTeMBI. [lanee, Ha OCHOBE ATHX
OLIEHOK, OCYILIECTBIISIETCS BBIBOJA U (POPMYITMPOBKA PEKOMEHIAIINH.

Yacto HeueTKast JIOTUKa MPUMEHSETCS B CIIOKHBIX M TUHAMUYECKUX CHCTEMaX,
re TpaJuIMOHHBIE MOJETH HE MOTYT OBITh JIOCTaTOYHO 3(PPEeKTHBHBIMH HU3-3a
CIIO)KHOCTH B3aUMOJCHCTBUI WM HEMOJHOTH AaHHbIX. OIHUM W3 NPUMEPOB
YCIICIIHOTO  TPUMEHEHHUs  SBJSIETCS  ympaBieHue B cdepe  MHIIEBOH
MPOMBINIJICHHOCTH, T/I€ PEIICHUE YIPaBIEHYECKUX 3a7a4 TpeOyeT yueTa MHOKECTBA
(GakTOpoB, 3a4acTyl0 HEONPENENECHHbIX M TpyAaHo wu3Mepumbix [3]. Heuerkue
CHUCTEMBI YINPaBJICHUS TO3BOJSIOT OIICHWBATh pPAa3jMYHBIC aCMEeKThl, TaKhe Kak
KayecTBO MPOJYKIUH, CIIPOC HAa PBIHKE M TaK Jajiee, YTO KPUTUYECKU BAXKHO IS
o0ecreyeHnss KOHKYpEHTOCIIOCOOHOCTH.

OcHOBHBbIE KOMIIOHEHTBI ajJaropurMa I€AyKTUBHOIo HEYE€TKOro BbIBoAa

ANTOPUTM NI€TyKTUBHOTO HEYETKOI'O BBIBOJA IMPEACTABISIET COOON CIOXKHYIO
CTPYKTYPY, COCTOSIIYI0 M3 MHOECTBAa B3aMMOCBA3aHHBIX KOMIIOHEHTOB, KOTOPBIC
BMeCTEe O0O0pa3yloT cucrteMy oOpaboTku HeueTkorl wuHpopmanuu. (OCHOBHBIMU
AJIEMEHTaMU TaKOro allfOpUTMa SIBJISIOTCS HEYETKUEe TpaBuia, Oa3a 3HaHUM,
MEXaHU3M BBIBOJIa, a TAKXK€ METOJbl arperupoBaHusl pe3ysbTaroB. OnpeaelieHue
KOKJOTO U3 ATUX KOMIIOHEHTOB MO3BOJISIET 0o0Jiee YeTKO MOHATh, Kak paboTaTh C
HEYETKOCTBIO U HEONPEIETEHHOCThIO JaHHBIX.

Heuerkne mpaBwia 0o CBOEH CYTH SBISIIOTCS  YCIOBHO-JIOTUYECKHUMU
BBIPQXKEHUSIMU, B KOTOPBIX HCIOJB3YIOTCS HEUYETKHE MHOXecTBa. Hampumep,
MPaBUJIO MOXKET (OPMYJIMPOBATHCS KAK «ECIU TEMIIepaTypa BBICOKAsi, TO CKOPOCTh
BEHTWIATOpA OoJbllas». 371€Ch «BBICOKAsh TeMIlepaTypa» M «OoJbllas CKOPOCTHY
OTHCHIBAIOTCSL C TOMOIIBI0 HEYETKUX TEPMUHOB, KOTOPHIE MOXXHO (hopMaan3oBaTh
yepe3 QyHKLUUIO NTPUHAIEKHOCTU. biiaronaps TakoMy noJaxoy yaaercs 00ecrneunThb
MHTEPIPETALNIO JAHHBIX, TAKKE YUUTHIBAIOIYIO HEONPEIEIEHHOCTD [4].

baza 3HaHWii UrpaeT BaXKHEUILYIO pOjb B IIPOLECCE BBIBOAA, TAK KaK UMEHHO
3/1eCh XpaHSITCS BCE HEUETKHE MpaBwia M (akTbl. baza MokeT OBITh pacHipeHa
pPa3IMYHBIMM METOJAaMH, BKJIIOYAsh MAIIMHHOE OOYyYEHHE, YTO MO3BOJISIET CHCTEME
aJanTUpPOBATbCSI W TMOBBIIATH TOYHOCTH BBIBOAA, OCHOBBIBAACH HA JIOCTYHHOM
uHpopmanuu [5].

MexaHu3M BBIBOJIa HCHOJIB3yEeTCS JJIsi 0OpaOOTKM BXOJHBIX JaHHBIX W
NPOBEPKU YCIOBUU HeueTKUx mpaBwi. Haubonee pacmpocTpaHEHHBIM METOAOM
BBIBOJIa SIBJISIETCS] MPUMEHEHHE MpaBmiia modus ponens, KOTOpoe SBISETCA Oa30BbIM

B JIOTUYECKMX CHCTEMaXx. B KOHTEKCT€ HEYETKOM JIOTUKHM JTOT METO[
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BUJOM3MEHSIETCST ISl paboThl ¢ (QYHKIUSMU TPUHAUICKHOCTH W HEUYETKUMU
MHOecTBaMu. Hampumep, eciau 0JIHO U3 yCJIOBUI MpaBUjia UCTUHHO, TO CIIEJICTBUE
TaK)K€ CTAHOBUTCS HMCTUHHBIM, HO C OIPEICICHHOW CTENEeHbI0 HCTUHHOCTH, YTO
MO3BOJISIET CIOW Quinocodpun HaMEpEeHUs] MEXKAY MOJTHOW HUCTUHHOCTBIO W TOJTHOU

JIOXKBIO [6].
MexaHu3Mbl 00padO0TKH HeYeTKO MHpopMauuun

B coBpeMeHHOM MHpe BaXHOCTb pEIIEHUs 3a/]ad, CBS3aHHBIX C aHAIU30M
HEYeTKOM uHdOpMaIMK, CTAaHOBUTCS BCcE OoJjiee akTyanbHOM. HeweTkas noruka
MPEIOCTABIIACT THOKUE MOAXO0/IBI K 00pabOTKe HEONPEACTICHHBIX U HEOTPEIEICHHBIX
JaHHBIX, YTO JIeJIaeT €€ HEe3aMEHHMMOW B MHOTHX OOJACTSIX, BKJIIOYas SKOHOMHKY,
yIOpPaBIE€HUE M MCKYCCTBEHHBIM HHTENIEKT. OCHOBHBIM MEXAaHHU3MOM, KOTOPBIN
peaiu3yeT HEYETKYIO JIOTHKY, SIBJISIETCS MPOILIECC HEUYETKOro BBIBOJA, KOTOPBIW, B
CBOIO O4Yepe/b, BKIIOYACT CO3/JaHHE M HCIOJIb30BaHUE 0a3bl MPaBWII, MPUMEHSISA
M3BECTHBIE SKOHOMHYECKHE MapaMeTphl, TaKHMe KaK YWCTas TEKyIas CTOMMOCTb
(NPV), Buytpennsis Hopma goxoanoctu (IRR) u unaexc penradbensnoctu (PI) [7].

Co3nanue HedeTkoW Oasbl MpaBWil — 3TO MepBas U Haubosiee KPUTUYECKU
Ba)KHAs 3a/1aya B MPOIECCE HEYETKOTo BbIBOMA. [[1s1 3TOTO0 OOBIYHO HMCHONB3YIOTCS
KJTACCUYECKHE IKOHOMUYECKUE TMOKA3aTeH, KOTOPhIE MO3BOJISIIOT MOJYYUTh YETKHE
Y KOJMYECTBEHHBIEC JaHHbIE JJI1 OLUEHKU CUTyallMi. DTO MO3BOJIsET pa3pabaThiBaTh
Oosiee A PeKTUBHBIC PEIICHMS, OCHOBAHHBIC HA aHAJIM3E€ TEKYIIETO COCTOSHUS JICI
[8]. HccnenoBaHusl ykas3plBalOT HA 3HAYMMYIO POJIb, KOTOPYIO HUIPAET IPOILECC
pacmio3HaBaHuss W (GOPMYIHMPOBAHHUS TMPABWJI B CHUCTEMaX HEUETKOTO BBIBOJA.
Pe3ynbpratel 3KCHEpUMEHTOB JIEMOHCTPUPYIOT, UYTO TMPABUIBHO COCTABIICHHBIC
MpaBUJia MOTYT CYIIECTBEHHO YJIYYIIUTh MpeCKa3aTeIbHble CIOCOOHOCTH CUCTEMBI.

Komno3uninonnoe mpasuiao JI. 3ane sBISIETCS OCHOBOM I MHOKECTBA
MEXaHM3MOB HEYETKOTO BHIBOJA, HA OCHOBE KOTOPOTO CTPOSITCS CIOXKHBIE MOJIEIH,
WCTIONIb3YEMbBIC ISl peain3alliil MHTEIUICKTYATbHBIX CHCTeM. BaKHO OTMETHTbH, UTO
IPUMEHEHHE HTOr0 IMpaBWiIa CO3JAaeT YCIOBUS Ajii OOpabOTKM W HMHTETpaluu
pa3IMyYHBIX BHUAOB JIaHHBIX, OOecle4YrBasi BO3MOXHOCTb 3KCIEPTHOTO aHalln3a
u nporHo3upoBanus [9]. Jlornky HEYEeTKOro BBIBOJA YAaCTO MPUMEHSIOT B paMKax
yIOpaBIeHUS TPOIECCAaMH ¥ CO3JaHWs aJalTHBHBIX CHCTEM. Takuhe CHCTEMBI
CTAaHOBATCA Bce Ooyiee aKTyaJbHBIMH, TaK KaK OHH CHOCOOHBI 3(P(HEKTUBHO
aJalTUPOBAThCA K M3MEHEHHSM BO BHEIIHEH cpele W yIydliaTh CBOIO padoTy
POTHUB MOTEPb.
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TakuMm 00pa3zom, MEXaHU3MbI HEUETKOI'O JIOTMYECKOTO BBIBOJA MPEACTABISAIOT
co00i MOIIHBI MHCTPYMEHT, KOTOPBIM HMMEET OTPOMHOE 3HAUYCHHE IS aHajan3a
CIIOKHBIX cucTeM. Pa3zpaboTka M NMpPUMEHEHUE TAKMX CUCTEM TPEOYIOT CEpbE3HOrO
NOJAX0/a K CO3JaHMI0 0a3 MpaBwWil, BBIOOPY METOJOB U IOCTPOEHHUIO CHCTEMBI
B 11€JIOM, oOecrieurBasi MHOTOI'PaHHBIM aHAJIW3 U TOYHOCTh PE3YJIbTATOB B YCIOBHSX
HEOIPEIEICHHOCTH.

HpOﬁJ’leMaTI/IKa " 3a1a91 IPUMEHCHUA NEAYKTUBHOTO HEYECTKOI0O BHLIBOAA

JleAyKTUBHBII HEYETKHI BBIBOJ HAaXOJWUT Bce Oojee MUPOKOE MPUMEHEHUE
B Ppa3IM4YHBIX OOJACTSAX, BKJIIOYAas SKOHOMHUKY, BHU3yaIM3allMI0 JaHHBIX W
HUCKYCCTBEHHbIA  MHTEIEKT. Ero cmocoOHOCT, paboTaTh €  HEYETKUMH
U HEONPEACIEHHBIMUA JAHHBIMA IIO3BOJISIET JIy4ll€ MOJEIUPOBATH CJIOXKHBIE
cucTeMbl. B 3KOHOMMYECKOM KOHTEKCTE, JAEAYKTHUBHBIE HEUETKHE CHCTEMBI
WCITOJIB3YIOTCS JUIsl OLICHKH MHBECTUIIMOHHBIX M CTPOUTENIBHBIX IIPOEKTOB, I/I€ BaXKHO
YUHUTBIBATh PUCKU U HEONPENEIEHHOCTH, CBA3aHHbIE C ((MHAHCOBBIMU MMOKA3aTEISIMH,
TaKUMU Kak 4ucTas Tekymas crtoumoctb (NPV) wu  BHyTpeHHsAss Hopma
pentadensHoctu (IRR) [11].

HeomnpeneneHHoCTh, NpucCyIiasi MHOTUM 3KOHOMHUYECKHUM Tpolieccam, Tpedyer
MIPUMEHEHUS CIIEIMAIBHOTO MOAX0/a K aHaIn3y AaHHbIX. Hanpumep, ucnosib3oBanue
HEYETKOH JIOTUKH B CUCTEMAX aBTOMATHU3UPOBAHHOIO MPUHATHS PEIICHUIN TO3BOISET
co3iarh OoJsiee aJanTUBHBIE M HAJEXKHbIE MEXaHU3Mbl. AHaIW3 METOJOB,
OCHOBAHHBIX Ha HEYETKOM BBIBOJE, IMOKa3al HMX BBICOKYIO 3(P(EKTUBHOCTH MpU
pElIeHNH 3aJlad MHOTOKPUTEPUATILHOTO BBIOOpA, YTO OBUIO MPOJEMOHCTPUPOBAHO B
pabotax I'mymenko u Yepnona [11].

[TpoGnematuka, cBsi3aHHasE C HCIOJB30BaHUEM JIEAYKTHMBHOIO HEYETKOIO
BBIBOJIa, TaKXKE€ BKJIOYAET B Ce0S BOMPOCHI MPaBUIBHOrO (OpMUPOBAHUS 0a3bl
MpaBuj JJiS CUCTEMBbL. BBIOOp TapamMeTpoB M WX HHTEPIIpPETAIlus B KOHTEKCTE
KOHKPETHOM 3a7laud MMEIOT peliaroiee 3HaueHue. HeBepHoe TpakTOBaHUE ITaHHBIX
WM HETNPaBWIbHO CGHOPMYIUPOBAHHBIC MpaBUja MOTYT TPUBECTH K OIIHOKaM
B TNPUHSATUU PELICHUN U HEXKeJaTeIbHBIM IMOCHEACTBUSAM. B 3TOM ciyyae Ba)xHO
TaK)K€ YYHUTHIBATh pPa3IUYHBIC TOAXO0AbI K (GOpMHUpPOBaHWIO 0a3 3HAHWM, YTO
MOIYEPKUBAETCS B MCCIEAOBAHMAX, TAKMX KaK padoTa O pealu3alydyd MEXaHU3MOB
HEUYETKOTro BbIBOJIA [8].

OaHUM U3 HanpaBJICHUM CTAaHOBUTCS HCCJIEAOBAHME METOJIOB, CBS3aHHBIX
C UCIIOJIb30BAaHUEM HEUYETKHX MHOXKECTB Ul pacueTra Mokas3aTesield, KOTOpble MOTYT
AKKypaTHO TMPEACTABUTh HEUETKUE [AHHBIE B BHJIE€ YHMCIECHHBIX 3HAYEHUMH, 4YTO
MTO3BOJISIET 3HAYUTENIBHO YIYUYIIUTh TOYHOCTh PACUETOB U IMOBBICUTH YCTONYHBOCTH
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CUCTEM K U3MEHEHMsM. [IpuMeHeHue NeAyKTMBHOTO HEYETKOro BBIBOJA TpeOyeT
KOMOMHHPOBAHUS Pa3IMYHBIX METOIOB, YTOOBI OCTHYh HAMIYYIIMX PE3yIbTaTOB
Y TTOBBICUTH d(P(PEKTUBHOCTD NMPUHITHS perieHuid [12].

OAHO W3 MEepPCIEKTUBHBIX HAIPaBJICHUI HCCIEIOBAaHUN COCTOUT B pa3paboTke
HOBBIX AJITOPUTMOB, CIIOCOOCTBYIOIIUX aJaNTalldd CUCTEM K OBICTPO MEHSIOIIUMCS
YCIIOBHSIM PBIHKA U TEXHOJOTMYECKHM HOBBIM TPEOOBAHUSM. DTO BKJIIOYAET B ce0s U
BOIIPOCHI PACIIMPEHHON MHTETpaluu ¢ IPYTUMU TUIIAMH JIOTUKU U CUCTEMaMH, YTO
MOXXET  CYIIECTBEHHO  MOBBICUTH  (PYHKIIMOHAJIBHOCTh U  aJalTUBHOCTD
CYLIECTBYIOIIUX PEIICHUA. YYUTHIBAs BBIIICYKAa3aHHBIE ACIEKThI, CTAHOBUTCS
OUYEBHJIHBIM, YTO JI€TyKTUBHBI HEUETKHUI BBIBOJ OTKPHIBAET OOJIBIINE BO3MOKHOCTH
JUISL ONTHUMU3ALMM  PAa3JIMYHBIX IPOLIECCOB W YJYYIIECHHsS KadecTBa IPUHATHS
pELIEHU B YCIOBUSAX HEONPEAEICHHOCTH.

O030p MeTOA0B peasm3anuu Ha Java

CoBpeMeHHBIE TOAXOAbl K pealr3allid HEYETKOTO BBIBOJA OTJIMYAKOTCA
pazHoo0OpaszreM MEeTOJI0B U TexHosorui. Cpean HuX 0co00€ BHUMAHUE 3aCITyKHUBAIOT
MAaTpUYHbIE METOJbl, KOTOPHIC MO3BOJISAIOT OOOOIIUTH KJIACCUUYECKUE JIOTHYECKHE
nmpaBuia, Takue kak modus ponens u modus tollens, u mpencTaBUTh JTOTUYECKUE
orepalyy B BUJE TUHEHHBIX anreOpandeckux ypaBHeHHM. Takoil moaxoa OTKphIBaeT
HOBBIE€ TOPU3OHTHI JJIsl KOMITBIOTEPHON peain3alii HEYETKOM JIOTUKH, OCOOEHHO Ha
A3bIKe Java, KOTOPBIM CIIABUTCS CBOEU YHUBEPCAIBHOCTBIO U BO3MOXHOCTSIMHU IS
paboThI C pa3IMYHBIMU THUIIAMU JaHHBIX [14].

Cpenn HauOosiee yOayHBIX TMPUMEPOB TMPUMEHEHUS HEYETKOM JIOTHUKH
B MPOTPaMMHOM OOECIIEUEHUH MOKHO BBIJCIUTh Pa3padOTKy CUCTEM MOIIACPKKU
MPUHATUS PEIICHU. 3/1eCh aKTHUBHO HCIOJIb3yeTCs OailecOBCKas BEpPOSTHOCTD
U pa3Iu4Hble HWHIYKTUBHBIE METOJIbI, KOTOpbIE TMO3BOJISIOT 3 (PEKTUBHO
UIECHTU(UIIMPOBATH TIOJIB30BATENICH U aHATTM3UPOBATh UX JACHCTBUSA. JlaHHBIE METOIBI
HUCXOAUT OT 0a30BOM KOHIEMIMK HEUETKOW JIOTMKHU, TJ€ HEOMpeAeIeHHOCTh
Y HETOYHBIE JAHHBIC YUYUTHIBAIOTCS HE MEHEE TIIATEIIBHO, YEM CTPOrO ONPEACIEHHbIE
[13]. OTa cBsI3b MEXAYy HEUETKOW JIOTMKOW W BEPOSATHOCTHBIMH IMOJIXOAAMH JI€JIA€T
pealin3alnio TaKUX CUCTEM Ha Java 0COOEHHO aKTyaJlbHOM.

B xonTekcTe paspaboTku mporpamMm ISl OAISPKKH HEUETKOTO BBIBOJIA CTOUT
OTMETUTh  BaXHOCTb  HCIIOJB30BaHUS  YXK€  CYIIECTBYIOIIUX  OHOIHOTEK
u (ppelMBOpKOB. Java mnpejyaraeT MHOXKECTBO HHCTPYMEHTOB, KOTOpPbIE MOTYT
yopomaTte mnporecc pa3padotku. Hampumep, cymecTByrOT OHOIUOTEKN 11T pabOTHhI
C HEYETKMMHU MHOXECTBAMM W HEYETKMMH NPABWJIAMHU, KOTOPBIE 3HAYUTEIBHO

YCKOPAIOT IIPOHECC CO3JaHHA CHOXKXHBIX JIOTMYCCKHX CHCTEM. KpOMC TOTIO, Java
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MO3BOJISIET MHTETPUPOBATHCS C JPYTUMH  SI3bIKAMH  MPOrPAaMMHUPOBAHUS, UTO
pacmupsieT BO3MOXXHOCTH JUIsi OOpaOOTKH HEYEeTKOW WH(POPMAIMA W3 BHEITHHX
HMCTOYHHMKOB M 0a3 MaHHBIX [14].

[IporpammupoBanne Ha Java Takke daeT BO3MOXKHOCTh HCIIOJIB30BATh
KOHIICTIIIMA WHKATICYJIAIMA W HACJICIOBAaHWsA, YTO IIO3BOJISIET CO37aBaTh OoJee
CJIO’KHBI€ ApXUTEKTYPHI JIsl HEUETKUX cucTteM. Hampumep, MOXKHO BBIJIEIUTH KIacChI
JUISL pa3IMYHBIX THUIIOB HEYETKUX MEPEMEHHBIX M MpaBUIa JOTMUYECKOTO BBIBOA, UTO
JeaeT cucTeMy Oojiee CTPYKTYPUPOBAHHOM M YIPOIINACT JaJbHEHUIIYI0 OTJIAAKY
u nojaepxkky [15]. Takoi moaxon Takyke oOJerdaer MCIoIb30BaHUE WHIYKTUBHBIX
METOJIOB, KOTJIa MPOrpaMMHOE 00ECIIEUeHUE MOXKET aJalTUPOBATHCS U 00y4YaThCs Ha
OCHOBE MOCTYHAIOIIUX JaHHBIX.

Cynepno3uius METOJIOB B paMKaxX OJHOM CHUCTEMBbI TaKK€ MOXXET BBICTYIATh
BEChMa MOJIE3HOW cTpaTerueil. BapuaTuBHOCTh MOAXOA0B K HEYETKOMY BBIBOAY U
YUCJICHHBIM aJITOPUTMaM MOXET pa3IudaThCsi B 3aBUCUMOCTH OT 3a7a4, KOTOPHIC
pematorcst cucteMor. CrenoBaTenbHO, MapalIeIbHOE MNPUMEHEHHE HECKOJIbKHUX
METOJIOB B OJHOM IIporpaMMe, HaIllMCaHHOW Ha Java, IO3BOJUT HCHOJIb30BaTh
METOJIbl, Haubojee MOAXOIANIMEe JUIsi KOHKPETHOM CUTyalluM, 4YTO CO3/aeT
JOTOJHUTENbHBIE  BO3MOXKHOCTH Uil  ONTUMM3AlMU  MPOIECCOB  00pabOTKH
uHbpopmanuu [13, 14].

Takum oOpaszom, peanusarsi HEYETKOrO BBIBOJA Ha Java mpeacTaBiseTcs
MHOTOCTOPOHHUM ¥ THOKHM TMpOIECCOM, OCHOBAaHHBIM Ha MPUMEHEHUU
MaTeMaTUYECKUX MOJIeNIeH, JOTUYECKUX MPABUI M aJITOPUTMOB, aJanTUPOBAHHBIX
K crneruduke 3a1adyd. ITO OTKPHIBAET HOBBIE TOPU3OHTHI JJIsI POCTa U pa3pabOTKH
HMHTEIJIEKTYaJIbHBIX CUCTEM, CIIOCOOHBIX pabOTaTh B YCIIOBHUSAX HEOINPEASICHHOCTH U

NTUHAMHWYECKU U3MEHSIIOMNXCS JaHHBIX.
Byaymue HanpaBiieHHsI MCCJIEIOBAHUI B 00,1aCTH HEYeTKOM JIOTUKH

AKTyaJIbHOCTh HaIlpaBJieHUs] HCCJICIOBAaHUN B OO0JACTU HEUYETKOW JIOTUKHU
IIPOJIOJIKAET PacTH, OCOOCHHO B CBETE€ HOBEHIIHX Pa3padOTOK M pa3sHOOOpasus ee
IIPUMEHEHHUSI B pa3IMuHbIX cdepax. Hederkas morwka, HampaBlICHHas Ha MOJCIHb
HEOIPEICTICHHOCTH U HETOYHOCTH, MOXXET OBITh MCIOJIb30BaHA B TaKUX OO0JACTSX,
KaK HSKOHOMMKA, MEIUIIMHA, SKOJIOTHUS W TyMaHUTapHble Hayku. B dyacTHOCTH,
MOAXO/Jbl, OCHOBAaHHbIE HA HEUYETKON JIOTMKE, TIOKa3bIBAIOT BBIPAKECHHBIC
MPEUMYIIECTBA B KAYECTBEHHOM aHAJIM3E, YTO JIeJIaeT MX OOBEKTOM HMHTEpeca IS
MHOTHX ucciegoBarenei [16].
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NHTepec kK BHEIPEHUIO HEUYETKOM JIOTMKA B TYMAaHUTApHBIE HCCIEIOBAaHUS
TaK)Ke 3aclIy)KMBAeT BHUMaHUA. B 4YacTHOCTH, HCCIEeIOBaHMS TOKAa3bIBAIOT, YTO
TpaJAUIIMOHHbBIE (pOpMaJIbHbIE JIOTUKU HE Bceraa 3(M(eKTUBHbBI IJisl pelieHus 3ajad,
KOTOPBIE COCPEIOTOUYCHbl HAa KAuYeCTBEHHBIX XapakTepucTukax. Heuetkue momenu
MOTYT 0o0Jieeé TOYHO OTpPaKaTh CJIOKHBIE COIMAIbHBIC SBICHHUS M OLICHOYHBIC
CYXKJIEHHUS, YTO OTKPHIBAET HOBBIE TOPU3OHTHI ISl MCCIIEOBAaHUS MPOOJIEM B ITOU
00J1aCTH, TAKUX KaK COIMOJIOTHS, ICUXO0JIOTUS U noauTuka [17].

3akJIrouenue

AJropuT™M JEAYKTUBHOTO HEYETKOI'O BbBIBOJA, KOTOPBIA OBLI MpPEeaMETOM
HaIIEro UCCIEOBaHMs, MPEACTABIAET COOON MOIIHBIA MHCTPYMEHT Jisi 00paboTKU
HEYeTKON MH(opManuu. MBI pacCMOTpENIN €ro CTPYKTypy U (PyHKUHOHUPOBAHHE,
a TaKKe MEXaHU3Mbl, KOTOpbI€ TO3BOJSAIOT 3(PPEKTUBHO MaHUIYIUPOBATH
KOJIJMYECTBEHHBIMM JTaHHBIMU. BaXHbIM acnekroM palOoThl CTajlo0 HM3y4YEHHE
KOMIIOHEHTOB aJITOPUTMA, TAKUX KAaK HEYETKUE IpaBUJIa, HEYETKHE MHOXKECTBA W
(GYHKIIUM MPUHAAIEKHOCTH, KOTOPbIE UIPAIOT KIIOYEBYIO POJIb B MPOLIECCE BBIBOJA.
OTU 3lEeMEHThl 00ECeunBalOT BO3MOXKHOCTh MOJEIMPOBAHUS CIIOKHBIX CHUCTEM U
MPUHATHUS PEIICHUI B YCIOBUSIX HEOMPEAECIIEHHOCTH.
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CHUHTE3 JIUHTBUCTHYECKHNX MOJIEJIEN
TPYJHOP®OPMAJIN3YEMbBIX OBBEKTOB HA OCHOBE METO/10B
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Annoramusi: [lpennoxxeH MeTol CHHTE3a JMHITBUCTUYECKUX MOJIEIEH Mpu
HEYETKUX BXOJHBIX M BBIXOJHBIX MapameTpax TPyAHO(POpMann3yeMbiXx OOBEKTOB,
MO3BOJISIIONIMN pa3paboTath 3(P(HEKTUBHBIE MOJAEIU MPOU3BOJCTBEHHBIX OOBEKTOB
B HeudeTkou cpene. Ilpemmaraemplii METOJ OCHOBAaH Ha HCMOJIB30BAaHWE METOJIOB
OKCIIEPTHBIX OICHOK M JIOTUYECKHUX IMPABHWJ YCIOBHOTO BBIBOAA TEOPUNA HEUECTKHUX
MHOkeCTB. HoBHM3Ha mpeayiaraeMoro MeTroja CHHTe3a MOJCICH CIIOKHBIX, TPYIHO
dbopmanuzyeMbix OOBEKTOB B HEUETKOM Cpefie 3akKiio4aeTcs B 00eCIeueHUH
BO3MO>KHOCTH pa3paboTKu JTUHTBUCTUYECKUX MOJIeTIeH, SBJISTFOIITECS
(¢ (PEeKTUBHBIMU, KOTJa HEBO3MOXHO pa3paboTarth JApyrue BHIBI MOJEICH.
[IpenyioxkeHHOTO METOJa MOXKHO TNPUMEHUTHh JUIsi pa3paboTku A (HEKTUBHBIX
JUHTBUCTUYECKUX MOJIENIEd CJIOKHBIX TEXHOJIOTHYECKUX CHCTEM Pa3IMYHbIX
IIPOM3BOJICTB B HEUETKOU CpEJIE.

KiaroueBble cioBa: U0, TPUHUMAIONIEE PEIICHUE, JKCIEPTHAs OIICHKA,
HEYETKas cpea, JIOTUYECKHE TIPaBWIIO YCIOBHOTO BBIBOJIA; JIMHTBUCTHYECKAS
MOJICITb.

SYNTHESISOF LINGUISTIC MODEL S
OF HARD-TO-FORMALIZE OBJECTSBASED ON EXPERT
ASSESSMENT METHODSAND FUZZY SET THEORIES

Toleubayev Eldos Ergalievich
Scientific adviser: Orazbayev Batyrbai Bidaibekovich

Abstract: a method for synthesizing linguistic models with fuzzy input and
output parameters of hard-to-formalize objects is proposed, which alows us to
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develop effective models of production facilities in a fuzzy environment. The
proposed method is based on the use of expert assessment methods and logical rules
for conditional inference of fuzzy set theories. The novelty of the proposed method of
synthesizing models of complex, difficult-to-formalize objects in a fuzzy
environment is to provide the possibility of developing linguistic models that are
effective when it is impossible to develop other types of models. The proposed
method can be used to devel op effective linguistic models of complex.

Key words: decison maker; expert assessment; fuzzy environment; logical
rule of conditional inference; linguistic model.

Ha  mnpakrtuke  cloOXHBIE ~ TEXHOJOrMYecknue  OoOBeKThl  Hedremepe-
pabaTbIBatONIel, XMMHYECKOM, HEPTEXUMHUYECKON, METAJUTypru4ecKoil W Jpyrux
oTpaciiell MPOU3BOJICTBA YACTO (PYHKIIMOHUPYIOT B YCIOBUSIX HEONPEIEICHHOCTH 13-
3a geduurTa HEOOXOIMMOM NJisl yrpaBieHuss ucxogHol umHpopmanuu. [Ipu sToMm
OCHOBHBIMU TPUYMHAMH HEONPEACICHHOCTH SBIAIOTCA HETOYHBIN, CIIy4ailHbIN
XapaKkTep HM3MEPSIEMBIX MapaMeTPOB M3-3a PA3IMYHBIX BO3MYLIEHUH, U HEYETKOCTb
JOCTYITHOM MH(OpPMAIMU, MO0 HEKOTOPHIM BXKHBIM HE U3MEPSIEMBIM IMapamMeTpam U
MOKa3aTelIsiM MPOU3BO/ICTBA.

[Ipy BO3HMKHOBEHWH TMPOOJIEM HEOIPEACIICHHOCTH W3-3a CIy4alHOro,
HETOYHOI'O XapaKTepa AaHHBIX, OHU PEIIAIOTCS Ha OCHOBE BEPOSITHOCTHBIX METOJIOB,
METOJIOB MAaTEMAaTHYECKOW CTaTUCTUKHU [1—3]. OnHako mpUMEHEHUE 3TUX METOJ0B
OMpaB/IaHO JHIIb MPU HAJUYUHM KOJMYECTBEHHOM, CTATUCTUYECKOW HH(POpMAIINH,
CTaTUCTUYECKON YCTOMYUBOCTH OOBEKTA, BO3MOXXHOCTH MHOTOKPATHOI'O MPOBEICHUS
HKCIIEPUMEHTOB MpPU MOCTOSHHOM YCJIOBHM W TPHU BBINOIHEHUH JPYTUX aKCHOM
TEOpPHHM BEPOSATHOCTEW. Tak Kak Ha IMPAKTUKE IEPEYUCIICHHBIE YCJIOBHUS 4YacTO HE
BBITIOJIHSIFOTCSI, HalpuMep, MPU HEYETKOCTH HCXOJHOM HMH(pOpMalUH, NMPUMEHUTH
BEPOSATHOCTHBIEC METOBI JJIs1 PELICHUS POOJIeM HEONPeIeICHHOCTH HEb3sl.

B npou3BOACTBEHHBIX YCIOBUSAX HEKOTOPBIE MapaMeTphl U MOKA3aTEIN MHOTUX
CIIO)KHBIX TEXHOJOTUYECKMX OOBEKTOB KOJIMYECTBEHHO HE HW3MEpsETCs, M OHHU
ABJISIIOTCS TpyAHO (hopmann3yembiMUd. Ha npakTuke TakKuMHU KOJTUYECTBEHHO TPYIHO
OMHCHIBAEMBIMA OO0BEKTaMH A((HEKTUBHO MOXKET YMPABIATH JIMIO, MPUHUMAIOIICE
pemienue (JIITP), HanprumMep ONBITHBIE TEXHOJOTH, YNPABIISEMbIE PEKUMAMU PAOOTHI
oObekta. OHHM YCHENIHO YMPaBIAOT PabOTOW Takux TPYAHO (HOpMATHU3YEeMbIX
00BEKTOB, MCHOJIb3ysd CBOM 3HAHUS, ONBIT W MHTyUUMIO. Ho ombIT, 3HaAHUE H
coobpakenne JIIIP, skcmepToB BBIpaKaeTCs HA ECTECTBEHHOM S3bIKE B BHIIE
BbICKa3bIBaHul [4, 5].
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Takue HewzMmepuMmble TIapaMeTpbl W MOKa3aTedd HAa  IPOU3BOJICTBE
ouenusatorcsa JIIIP, Hampumep 4eoBEKOM-0ONEPaTOPOM, KOTOPBIA YNPABISET
pexuMaMu paboThl 00BEKTa, CIENUATUCTAMU-IKCIIEpPTaMU MPEIMETHOH 00JacTu.
IIpu »>toM onenka JIIIP, 5kcneproB BbIpakaeTcs HA €CTECTBEHHOM WIH
npo(eccoHaIbHOM SI3bIKE, T. €. B BUEC HEUETKOU HH(pOpMaIuu.

Crnenyer OTMETHTb, UTO Ha MPAKTUKE JAXKe MPU TEOPETHUECKOW BO3ZMOXKHOCTH
U3MEPEHUSI HEKOTOPBIX TPYAHO U3MEPSIEMBIX ITPOU3BOJICTBEHHBIX IapaMETPOB,
MIPAKTUYECKH 3TO YACTO OKAXKETCs SKOHOMUYECKHU HelenecooopasHbIM. [Toatomy npu
Hanuuuu onbIiTHRIX JIIIP, HauOosee mnpakTudyeckn 3PQPEKTUBHBIM CHOCOOOM
ONpeaeNeHUs] TAKUX TPYAHO U3MEPSIEMbIX MPOU3BOJCTBEHHBIX apaMETPOB SBIISETCSA
ux ouneHka ¢ nomomipto JIIP, cnenuanureroB-3kcnepToB. DPHEKTUBHOCTH TAKOTO
croco0a B HacTosiiee BpeMsi 000CHOBBIBAETCS ¢ HAJTMYMEM U IPUMEHEHHEM METOJIOB
HKCIIEPTHHIX OLEHOK M TEOPUN HEYETKUX MHOXKECTB, KOTOPbIE MO3BOJISIIOT cOOpaTh,
oOpaboTaTh, (¢opMaNIN30BaTh OMNBIT, 3HAHUS U HWHTYULHIO, T.€. HEUYETKYIO
undopmarnuto ot JIIIP, sxcnieptoB [6, 7]. Mcnonb3oBaHue 3TUX METOJOB MO3BOJISIET
dbopMa30BaTh HEYETKYI0 HMHGOpPMAIMI0O M pelarh 3aJadyd  MOJEIHPOBAHUA,
ONTUMHU3ALMKA U YIpaBICHUA TPYAHO (HOPMaIU3yeMbIMU TEXHOJIOTUYECKUMU
o0OBbeKTaMH MpU AePUIIUTE U HEYETKOCTH UCXOAHOU MH(MOPMAIUU C MIPUMEHEHUEM
KOMITbIOTEPHON TEXHOJIOTHUHU.

Ha ocCHOBe BBILIEH3IOKEHHOTO MOXHO CHENAaTh BBIBOJA, YTO B HACTOALIEE
BpeMs BOINpPOCH (popMalu3aluM, pa3padOTKM MaTeMaTHYeCKUX MOJeNen s
ONTUMHU3ALIMA W  YOPABICHUS  TEXHOJOTMYECKUMU OOBEKTaMHU  Pa3iIMYHBIX
IPOM3BOJICTB B HEYETKOW Cpele SBISETCS BaXHOW W AKTyaJlbHOW HAYy4YHOM U
nmpakTU4YecKor 3amayeit. Takas HaydHO-TIpaKTUYeCKass MOTPEOHOCTh B pa3paboTKe
HOBBIX METOJOB CHHTE€3a MOJENel TpyAHO (POpMaTU3yEeMbIX TEXHOJIOTMYECKUX
OOBEKTOB MOTUBUPYET NPOBEACHUSI TaHHOTO uccienoBaHus. OCHOBHOM LEJbIO
JaHHOM  paboThl  sBIAEeTCS  pa3paboTka 3(@PEeKTUBHOrO MeToAa CHUHTE3a
JMHIBUCTUYECKUX MOJIEJEH HEYETKO ONUCBHIBAEMBIX, KOJIMYECTBEHHO TPYIHO
dbopMaiu3yeMbIX ~ TEXHOJIOTMYECKMX  OOBEKTOB,  HAa  OCHOBE  KOTOPBIX
ONTUMH3UPYIOTCS PEKUMBI PaOOTHI YIIPaBIsIeMbIX 00BEKTOB B HEUETKOM cpeae [8, 9].

B kayecTBe KOHKPETHOIO MCCIEAYEMOTO0 TEXHOJOTMYECKOTO OO0bEeKTa
pacCMOTpPUM  YCTAHOBKM  KaTaJIUTHUYECKOro  pudopMuHTa  ATBIPAyCKOTO
He(dTenepepabaThIBAlOIIETO  3aBO/A, NPEIHA3HAYEHHOrO Il  MPOM3BOJICTBA
BBICOKOKQUECTBEHHBIX aBTOMOOMJIBHBIX O€H3MHOB. JIaHHBIM TEXHOJIOTHMUYECKUN
OOBEKT, DJKCIUTyaTUpPYEeMbIii OoJjiee TMONyBeKa, XapaKTepPU3yeTCs HEUYETKOCTHIO

mapaMCcTpOB Ka4CCTBCHHBLIX TokKazaTtesiei 66H31/IHa, KOTOPBLIC HCIMOCPCIACTBCHHO HC
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U3MepseTCS W OIpejaensercs B 3aBOJCKON Jsiaboparopun ¢ ydactuem JIIIP,
CHEIMAINTETOB Ha OCHOBe WX ombiTa W 3HaHwWi [10]. [loaTomy mpum pazpaboTke
MoJiesel, He0OOXOAUMBIE NJI ONMpPEACICHUSI KaueCTBEHHBIX XapaKTEPUCTUK OCH3MHA
no TpeOOBaHHUIO CTaHIAPTOB (OKTAHOBOE YUCIIO, COACpPXKAHUE Cepbl, (PpaKIIMOHHBIN
COCTaB U JIp.) BO3HUKAIOT HEOOXOUMOCTh Pa3pabOTKH HEUETKUX, TUHTBUCTUIECKIX
Mozeneil Ha ocHoBe mHMopManuu oT JI[IP u crnenmanucToB. s cuHTE3a Takux
MoOJieNie HYXKHBI CHEIUalbHBIA METO/, CIOCOOHBI MPEeoAOoSeTh MPOOIEMbI
HEONPEEICHHOCTH M3-3a HEYETKOCTH JOCTYNMHON uHpopmanuu. [loaToMy B maHHOU
pabote mpemiiaraercs 3PHEKTUBHBIM METOJ CHUHTE3a JIMHTBUCTUYECKUX MOJIENICH B
HEUETKOM Cpelle Ha OCHOBE HEYETKUX BXOJHBIX M BBIXOJHBIX IapaMETPOB
TypAHO(DOPMAIU3YyEMOr0 TEXHOJIOTHYECKOTO O0BEKTA.

OTrnuuve pe3ynbTaToB JaHHOW pabOThl OT M3BECTHBIX PE3YJIbTaTOB,
HaIpaBJICHHBIX JJI1 pa3pab0TKU MOJEJel TEeXHOJIOTHYECKUX OOBEKTOB, B TOM, YTO
MOJICNId KOJMYECTBEHHO TPYAHO (OpMANIM3yeMbIX TEXHOJOTUYECKHX OOBEKTOB
pa3pabaTbiBalOTCSI Ha METOAOJOTHH cucTeMHoro anamu3a [11, 12]. Ilpu stom
UCTIONB3YIOTCSA HedopMalibHble METOAbl CHUCTEMHOrO aHajlin3a, OCHOBAaHHBIE Ha
METOJaX TEOpUH HEYETKUX MHOKECTB M OKCIEPTHBIX OIleHOK [4—7, 13-15],
MO3BOJISIIOLIME CUHTE3UPOBATh JIMHTBUCTUYECKHE METOABl CHUHTE3a MOJesei
B HEUYETKOM Cpefe.

[lo pe3ynbraTaM  JUTEpPaTYpHOrO  aHAJU3a  METOAOB  pa3pabOTKU
MaTeMaTUYECKUX MOJIeJIed HEYETKHX TEXHOJOTHYECKUX OOBEKTOB YCTAaHOBJICHO,
YTO B M3BECTHBIX padOTax elie HEJOCTAaTOYHO HCCIIEIOBAHbI U PEIICHbI BOMPOCHI
CUHTE3a JIMHIBUCTUYECKUX MOJENEeH TpyAHOPOPMaTU3yEMbIX 0OBEKTOB B HEUETKOMU
cpene. ABtopel pabor [16, 17] mpemnoXuiad METOJ CHHTE3a Mojielied OO0BEKTOB
C YETKUMH BXOJHBIMA W HEYCTKMMH BBIXOJHBIMH TlapameTpamu. Ho B
MEPEUYUCIICHHBIX U JAPYTUX MPOaHATU3UPOBAHHBIX HCCIEAOBAHUIX, MOCBSIICHHBIX
CHUHTE3y MOJCJIEeH CIOXHBIX OOBEKTOB, HE PACCMOTPEHBI BOIPOCHI CHHTE3a
JUHTBUCTUYECKUX MOJCNICH i TPyAHO (OopManu3yeMbiX OOBEKTOB C HEUYETKUMH
BXOJ/IHBIMHU Y BBIXOJHBIMH ITApaMeTpaMHu.

OcCHOBHBIE TYHKTHI pPa3padOTAHHOTO METO/JAa CHHTE3a JIMHTBHUCTHYECKUX
Mojelel TPyIHODOPMAIU3YEMbIX TEXHOJOTUYECKUX OOBEKTOB C HEUYETKUMH
BXOJIHBIMU M BBIXOJHBIMH TTapaMeTPaMH, TIPEICTABIICHbI B BUIE OJIOKOB OJIOK CXEMBI
Ha pUcCyHke 1.

PaccMoTpyM  1OAPOOHOCTM OCHOBHBIX IYHKTOB TPEIJIOKEHHOTO METoja

CUHTE3a TUHTBUCTUYCCKUX MOJIETIEH TI0 MPUBEIEHHOM OJIOK-CXEeMe.
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[ Fomen J

Puc. 1. Baok-cxema MeTo/1a CHHTE3a JUHIBUCTHYECKHUX MOJeJIel

Bo 2-m 6710ke BBOAATCA HCUCTKHUC BXOJAHBIC M BBIXOAHBIC MMApPaMCTPhbI 00BEeKTA.
HpI/I 9TOM BXOJHBIC TIIApaMCTPbl BJIHUAKOT HaA BbIXOJAHLBIC OITUMUIHUPYCMBIC

napameTphbl.
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B craenytommx 3 u 4-x Onokax JIIIP, skcmepramu BBIOMpAlOTCS TEPM-
MHO)KECTBO, HEYETKO OMNUCHIBAIOIIEe HEUETKUX IMapaMmeTpoB. Takxke UMH
OTIPENICTISIOTCS YHUBEPCYMBI, SBIISIOIIAECS WHTEPBAIAMU YHCIOBOTO OTOOpasKeHUs
TEPMOB.

B 5-m 06noke cTpostcs (GYHKIUMH NPUHAAICKHOCTH, KOTOpPBHIE OLIEHHWBAIOT
MPUHAJICKHOCTH HEYETKUX MMapaMeTpOB K BHIODAHHBIM T€pMaM, T. €. BBIOJIHACTCS
nporecc (azzudukanmmmu. B 3ToM myHkTe MeTona s d(peKTUBHONM peanu3anun
nporecca ¢az3uuKauy peKOMEHIYETCS UCTIOIB30BaTh HHCTPYMEHTAPUU CHUCTEMBI
MATLAB Fuzzy Logic Toolbox [18].

B 6-M O5oke HEOOX0AMMO CTPOUTH 0a3y MPABUI U JIUHTBUCTUUECKUX MOJICIIEH,
HAa OCHOBE JIOTMYECKHMX TpaBUJI YCIOBHOTO BBIBOJAa. B o0meM Buae CTpyKTypa

JIMHI'BUCTHYCCKHUX MOHGHGﬁ OIIpCACIIACTCA KaK:

IFX, €A, VX, €Ay, ..,V &, € A, THEN §; € B,j =1, m. (1)

Takue JIMHIBUCTHUECKUEC MOACIIN OIIMCBIBAKOT 3aBHCHMOCTBb BBIXOJHBIX

HCUYCTKHX HapaMeTpOB O6’BeKTa yJ ’J 1’ OT HCUCTKHUX BXOJIHBIX HapaMeTpOB

X.i=1n

. CuHTE3 JNUHTBUCTHYECKUX MOJENEH NMPOU3BOJUTCS C TMOMOUIBIO Oa3bl
MIPaBUJI, KOTOPBIE CTPOSTCA C MCIIOJIB30BAHUEM METOJOB DKCIEPTHOW OLEHKH M Ha
OCHOBE JIOTUYECKHUX MPABUJI YCIOBHOT'O BBIBOAA TEOPUNM HEUETKUX MHOXKECTB.

B 7-m Gnoke omnpenensercs GyHKIUNA MPUHAICKHOCTEH MaTPHUIIBI HEUCTKUX

OTHOIIECHUH R JUTS TepMa t TEPM-MHOYKECTBA 110 BBIPAKCHHUIO:
L (%, ¥ i |t t L =
)u-ﬁij(xl': yj) =min [uﬁi(xi), -“E’j(y))] ,1 = 1,11,] =1,m. (2)

_~

~ 5
B Beipaxxenun (2) A U | — HEYETKHEe MOJMHOXKECTBA, XapaKTEPU3YIOLIUE

X = V. (S B
COOTBCTCTBCHHO HCUCTKNX BXOJHBIX W BBIXOAHBIX MAapaMCTPOB, T. €. X' A , yJ !

o ~. , i = 11 m
MHO)KCCTBa HCUCTKHUX 3HAUCHHHU yJ J OHpeJ.IeJISIeTCH Ha OCHOBC

KOMIIO3ULIMOHHOTO ITPAaBMJIa BBIBOJIA, CIIEIYIOIIUM 00pa3oM:
Bj=A-R,

AcX,BcY, XY _

rac YHHUBCPCYMBbI HCUYCTKHUX BXOIHbBIX, BbIXOJHBIX

napameTpoB 0OBbEKTa.
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Torz:a Ha OCHOBC KOMIIOBMIIMOHHOI'O IIpaBHJIa BbIBOJAA W BBIPAKCHUMA (2)

~ ~‘ ] . = 11 m1
3HAYCHUIO (DYHKIMY TPUHAIICHKHOCTEH Yir OITHMCBIBAEMbBIE TEPMOM t MOKHO

OIIPCACIINTD I10 BBIPAKCHUIO!:

up, (v7) = max{min [uz, (x1), ey, (% ;D1 -

3HaYCHHE BXOJHBIX MapaMeTPOB OOBEKTa,

i=1n
B Boipaxenue (3): X,t=1n_
ornpeecHHbIe dKcnepTamMu. [Ipu 3ToM (QYHKIIMN TPUHAIICKHOCTH, OIHCHIBAOIINC

TEKyIIMEe 3HAYEHUS BXOJHBIX TapaMeTpoB  ompeAessieTcss 1o  Gopmyse

15 (X )= max 11, (%)
' TaxuMm 006pa3oM, YHMCIOBOE 3HAYEHHME BXOIHBIX IIAPAMETPOB

onpenensercs Aedazzudukaiuedl MaKCUMaJIbHOTO  3HAY€HUs HUX  (PYHKIUU
[IPUHAJIEKHOCTEH.

Hedazzudukanuu HEYETKUX pe3yibTaTOB W3 BhIpakeHHS (3) C I1ENbIo
) M
ONPE/eNICHHs YMCIOBBIX 3HAYCHUI BBIXOJHBIX mapaMeTpoB Y, , ] =1 M moxer ObITh

peanu3oBaHa 1o ¢opmye: yJM = arg max ,qu(y]f), j=1,m. To ecTp YHCIOBbIE
Yj

M .
3HAYCHUS Y| , ] =1L M omnpenensrorcss Kak apryMeHT MaKCHMAJIBHOTO 3HAYEHHs

(GyHKIMH PUHAJIC)KHOCTH BBIXOAHBIX MApaMETPOB.

3akmroueHue: B paboTe MpeMIOKeH M ONMCAaH  METOJ — CHHTe3a
JUHTBUCTUYECKUX MoOJeNiel TPyJHO(POPMATU3YEeMbI3X OOBEKTOB C HEUYETKUMH
BXOJAHBIMU M BBIXOJHBIMH TapaMeTpamu. Pa3paboTaHHBI METOJ TO3BOJSET
CUHTE3UPOBATh JUHIBUCTUYECKUE MOJICIM U MOMOIIBI HEYETKOW MHGPOPMAIUU OT
JITIP, cnennanucToB-3KCIIEPTOB, KOTOPask SIBJISIETCS BBIPAXKEHHBIM HAa €CTECTBEHHOM
SI3BIKE X OTBITOB, 3HAHUW U UHTYHUILIUU.

B orauume OT ApyrMx METOIOB CHHTE3a MOJECIEN MOJENEd HEYETKO
OTMHUCBHIBEMBIX OOBEKTOB, MPEMJIOKEHHBIH METOJ TO3BOJIAET CHUHTE3UPOBATH
JUHTBUCTUYECKUE MOJCIH TPYAHOPOPMATU3YEeMBbIX OOBEKTOB TMPU HEYETKUX U
BXOJHBIX, W  BBIXOJHBIX IMapaMmeTpax. Pa3paboTaHHBIi METOJ  CHHTE3a
JUHTBUCTUYECKUX TPYAHO (HOPMATU3YEMbIX TEXHOJIOTHYECKUX 0ObEKTOB OCHOBAH Ha
CUCTEMHOM TI0JIX0JI€, UCIIONIb3YIOUINI He(hOPMAIbHBIX METOJIOB CUCTEMHOT'O aHAJIN3a
M JIOTHYECKUX MPABWJI YCIOBHOTO BBIBOJIA. JTO TMO3BOJSET HAa OCHOBE 7(dexTa
CUHEPTU3MA TOCTPOUTh d(PPEKTUBHBIC JTUHTBUCTUYECKUE MOJIETH KOJIMYECTBEHHO

TPyAHO POpMATU3YyEMBIX OOBEKTOB.
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METAL CORROSION AND EFFECTIVE
METHODSFOR ITSPREVENTION

Efimov Denis Pavlovich
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named after twice Hero of the Soviet Union,
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Abstract: The article is dedicated to the issue of metal corrosion, which
involves the degradation of steel and iron alloy surfaces due to physicochemical
factors. Corrosion causes significant harm to metal structures across various
industries, reducing their performance and leading to complete failure. The article
presents an experiment on the effect of voltage changes on the development of
corrosion on metal plates. The author also describes electrochemical protection as an
effective method for protecting metals from corrosion. Specia attention is given to
two types of electrochemical protection: cathodic and sacrificial, with a description of
their operating principles and properties.

Key words. metal corrosion, electrochemical protection, cathodic protection,
sacrificia protection, metal oxidation.

KOPPO3UA METAJIVIOB U DOPEKTUBHBIE
METOABI EE ITPEJOTBPAIIEHUA

Edumon Jlenuc IlaBioBuu

CTYJIEHT

Hayunslii pykoBoautens: FOpenckas CBeTiiaHa AJleKCeeBHA
perno/iaBaresib

Komnnemx KocMUY€CKOro MAllIMHOCTPOEHUS U TEXHOJIOTUH,
TexHonornyeckuii yausepcurer uM. A.A. JleoHoBa

AHHoTanusi: CTaThsl MOCBSIIEHAa MNPOOJEME KOPPO3UM METaJUIOB, KOTOpas
MPEACTABISIET cO00M pa3pylleHre MOBEPXHOCTEN CTallel U JKENE3HbIX CIUIaBOB IMOJ
BO3JeHCTBIEM (U3UKO-XUMHUECKUX (hakTopoB. Kopposus HAaHOCHT 3HAUMTETbHBIN
BpEJ METAUIMYECKUM KOHCTPYKLIMSAM B PA3JM4YHBIX OTPACiAX, CHIXKAs HX
XapakTepUCTHUKN W TMPUBOJAS K IIOJHOMY paspylleHHio. B cratee mnpuBoauTcs
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HKCIIEPUMEHT MO BIUSHUIO W3MEHEHHUS HANpsHKEHUS Ha pa3BUTHE KOPPO3UH Ha
METAJUIMYECKUX IUIACTHMHAX. Takke aBTOp OIUCBHIBAET DJIEKTPO3AIIUTY Kak
3¢ deKTUBHBIA CMOCO0 3alIMTHl METaUIOB OT Koppo3uu. Ocoboe BHUMaHHE
yIeNseTcss IByM BUJAM AJIEKTPOXMMHUYECKON 3aIIUTHI: KaTOJHOW M MPOTEKTOPHOM,
OTHCHIBAIOTCS MX MPUHIIUITBI paOOTHI U CBOICTBA.

KioueBble cioBa: KOppo3uss MeTajula, 3JIEKTPOXUMMYECKas —3alluTa,
KaTOHAsI 3aIlUTa, IPOTEKTOPHAs 3aIlINUTa, OKUCIEHUE MeTalla.

Corrosion of metal is the degradation of the surface of steels and various iron
aloys under the influence of physicochemical factors. This process causes significant
damage to parts and metal structures across al industries. Corrosion is a common
problem that can lead to the deterioration and failure of metal constructions. It occurs
as a result of the interaction between the metal and various oxidizers. Consequently,
this process reduces the metal's properties and ultimately leads to its complete
destruction [6, p. 210].

Let us conduct two experiments to observe the development of corrosion on
iron plates subjected to different types of stress. The experiments will utilize different
combinations of stress properties:

1. Alternating frequency

2. Constant +/-

3. Highand low voltage

The experiment should visualy demonstrate which type of stress better
protects the metal from oxidation.

First Experiment

2N
& Bnok nutaHusa
P sl |

SE— 2
LRV NP
X K X X
1 ;/\ e T 7 A 1/’_‘
L & & ;2
. 7 7~ 2208
+ I_< +
58 50B
1|2 3 5 6 7
1- Hu3koe nepemeHHoe HanpsxeHune
2- OTpuuaTensHoe Hanpsxerue -508
3- OTpuuatensHoe HanpsxeHue -5B
4- MnacTuHa He noaknYnHa
5- MonoxuTensHoe HanpsxeHue +508
6- MonoxurenbHoe e HanpsxeHue 5B
3 4 5 6 7 7- BbicOKOe NepeMeHHOe HanpsxeHune

Fig. 1. Diagram of thefirst setup based on a printer power supply
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The voltage at the electrodes from left to right is as follows:
1. — Low alternating voltage

2. — Negative voltage 50V

3. — Negative voltage 5V

4. — No voltage

5. — Positive voltage 50V

6. — Positive voltage 5V

7. —High dternating voltage

Fig. 2. Appearance of the metal as of January 14, 2024

A layer of rust has appeared on the metal plates, indicating corrosion.
The plates were wiped with a damp sponge, which removed some of the rust, but the
main layer, which had already penetrated into the metal, remained. This experiment
had to be stopped because the power supply could not withstand continuous operation
and failed.
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Second Experiment
The second experiment is conducted using a self-made voltage source.

B 7 ;g %%( 1
= ¥ N
A 1
+ 14 1+ & TR
el I
- o C9 é 220
T @ 2
>
3 x4 o
NV
1 2 3 4 5 6 7 1- MepemeHnHoe HanpsxeHne 10B 500y
2- OTpuuatenbHoe HanpsikeHune -310B
3- OTpuuatensHoe HanpsbkeHne -158
4- Kopnyc yepes koHAeHcaTopb!
5- MonoxutensHoe HanpsxeHne +15B8
6- MonoxuTenbHoe e HanpskeHne +31!
; - . 7- NepemeHHoe HanpspkeHne 220B 500

Fig. 3. Diagram of the second experiment

The voltage at the electrodesis as follows:
1. — Alternating voltage 10V 50Hz

2. — Negative voltage 310V

3. — Negative voltage 15V

4. — Grounded through capacitors

5. — Positive voltage 15V

6. — Positive voltage 310V

7. — Alternating voltage 220V 50Hz

Fig. 4. Appear ance of the metal as of July 16, 2024
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Table 1 presents the results of the experiments. The scores are arranged in
order of increasing speed or strength of the process, with 1 being the strongest or
fastest indicator and 7 being the slowest or weakest.

Tablel
First Experiment 08.01.2024-25.01.2024

Sample Type of Voltage Degree of Rate of
Number Oxidation | Appearance

Nol Low alternating voltage 6 6

No?2 Negative voltage -50V 1 2

Neo3 Negative voltage -5V 3 3

No4 Plate not connected 7 7

No5 Positive voltage +50V 2 1

Ne6 Positive voltage +5V 4 4

No7 High alternating voltage 5 5

Second Experiment (from May 11, 2024, to present)

Nel Alternating voltage 10V 50Hz 7 7

No2 Negative voltage 310V 1 2

Ne3 Negative voltage 15V 3 3

Ned Grounded through capacitors 4 5

No5 Positive voltage 15V 2 1

No6 Positive voltage 310V 5 4

No7 Alternating voltage 220V 50Hz 6 6

According to the results of the conducted experiments, it can be concluded that
the maximum resistance to corrosion in the air environment was exhibited by
electrodes with low alternating voltage. The samples with connected negative voltage
oxidized the fastest. Electrodes with positive charges showed average values
compared to the negative charges on the plates and the aternating voltage on the
samples. The experiment demonstrates the effectiveness of cathodic protection using
alternating current, as the changing electric field around the conductor protects it
from oxidation. Additionally, the decrease in voltage positively affected the level of
protection. Changes in frequency did not significantly impact the effectiveness of
protection, while increasing voltage at the electrodes in al cases led to a weakening
of protection and an increase in the number of rust spots on the connected samples.
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To protect metal from corrosion, various methods are employed: specid
protective coatings are applied, stainless fasteners are used, optimal humidity levels
are maintained in areas with metal structures, and products are regularly cleaned of
dirt. A lesser-known method of protection is cathodic protection, which entails
creating active protection of the metal by redirecting oxidizing processes through the
establishment of a decoy target or a molecular barrier against the oxidizer.

Electrochemical protection (ECP) involves the use of electrochemical methods
that actively control and prevent corrosion. By changing the potential on the surface
of the metal, it is possible to control the reactions occurring during corrosion. The
main idea is to create an electrical environment that suppresses oxidation processes
and reduces the rate of corrosion.

ECP for equipment and structures refers to measures taken by organizations
(enterprises) to prevent corrosion and maintain the functionality of the protected
objects. The primary outcome of utilizing ECP methods is to protect engineering
communications from the effects of corrosion, which can lead to significant
economic losses due to premature wear of equipment. The essence of ECP lies in
managing the corrosion currents that always form when a metal structure isin contact
with an electrolyte, which can be soil or humid air [2, p. 15].

Through ECP, the anode's destructive zone shifts from the protected object to
an anode grounding or an externa item made of a more active metal than the main
structure. As aresult of shifting the electrode potential, the spread of corrosion on the
metal is completely hated. The man goal in implementing ECP is to ensure
mandatory contact between the protected structure and the external anode.
The electrical circuit, which includes the protected object (ECP cable, anode,
and electrolyte), must be closed. If this condition is not met, no protective current will
arise in the system, and protection will not be effective.

This article will examine two types of electrical protection: cathodic protection
and sacrificial protection. One of the most common active methods of protecting
metal is cathodic protection. Cathodic protection is based on connecting the metal
that needs to be protected (the cathode) to a constant direct current source. In this
process, the metal to be protected is connected to an anode made of a material that is
"sacrificialy" oxidized, typically using zinc or magnesium. Connecting the protected
metal to the anode creates conditions for an electrolytic reaction, resulting in the
protection of the metal. This method of electrochemical protection is applied to
auminum, zinc, carbon steels, and alloyed steels. The external current source is

provided by cathodic protection stations. The essence lies in connecting the product
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to the externa current from the negative pole, thereby bringing the potential
measurement closer to the anode. The positive pole from the current source is
connected to the anode, which minimizes corrosion. In this process, the anode
gradually deteriorates and requires replacement after a certain period [1, p. 124].

Sacrificial electrochemical protection involves using a protector in the design,
meaning that a metal with a more electronegative potentia is connected to the
protected structure. As aresult of the reaction, it is the protector that corrodes instead
of the metallic object, and the protector gradualy deteriorates and requires
replacement. This type of electrochemical protection is effective in cases where the
transition resistance between the environment and the protector is very low. It should
be noted that each protector has its own effective radius—this is the maximum
distance it can be removed without losing its protective capability. Moreover, to
increase the effectiveness of this type of protection, the anode is immersed in an
activator. Thus, this method differs from classical cathodic protection only in the
method of generating the electric current necessary for protecting the metal
structures.

Sacrificial  electrochemical protection is used to prevent corrosion-related
destruction of structures located in neutral environments: in air, soil, and water.
Protectors for electrochemical protection are made of magnesium, zinc, aluminum, or
iron with the addition of aloying components. The key distinction liesin the cathodic
electrical circuit, where an anode ground is used that has a more negative
electrochemical potential compared to the metal of the protected object [4, p. 260].

Thus, electrochemica protection is one of the most effective methods for
preventing metal corrosion, allowing for a significant extension of the service life of
metal structures. Cathodic protection, which is based on the use of a direct current
source, and sacrificia protection, which utilizes anodes made from more
electronegative metals, demonstrate different protection mechanisms suitable for
various operating conditions. With the correct selection and instalation of
electrochemical protection systems, it is possible to significantly reduce economic
losses and increase the reliability of engineering communications. It is important to
note that the successful application of electrical protection requires the fulfillment
of electrical circuit closure conditions and consideration of the protector's effective
radius. Experimental results confirm the necessity for further study of metal corrosion
and the implementation of electrochemical protection methods into practice
to minimize the damage caused by corrosive processes.
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O PABPABOTKE ABTOMATHU3UPOBAHHOM
CUCTEMBbI YYETA TPOJAXK

3axapoBa Bukropus BuraibeBHa
Hoarux Ioauna JImurpueBHa
KyannoBa Anacracusi AjieKCaHApPOBHA
CTYJICHTHI

AHOO BO «BopoHEXCKHI1 THCTUTYT

BBICOKHX TE€XHOJIOTHI

AnHoTaumusi: B pabotre mnpoBoauTcs pa3zpaboTka aBTOMATU3UPOBAHHOU
CUCTEeMBbI yueTa mnpofax. OmnpeneneHbl KpUTEpUH padOThl JaHHOW CHCTEMBI.
[IpencraBiiena ee CTpyKTypa.

KiroueBble ciioBa: I/IH(bOpMaI_II/IOHHaSI TCXHOJIOI'MUA, YUCT IIpOAaXK.

ON THE DEVELOPMENT OF AN AUTOMATED
SALESACCOUNTING SYSTEM

Zakharova Victoria Vitalievha
Dolgih Polina Dmitrievna
Kudinova Anastasia Alexandrovna

Abstract: The paper develops an automated sales accounting system.
The criteriafor the operation of this system are determined. Its structure is presented.
Key words: information technology, sales accounting.

[Tpu ananuze mpoiecca pabOTHl C KIMEHTAMH U y4eTe MPOJaX B KOMITAHUU
OBLTH OOHAPYKEHBI HEKOTOPBIE MPOOIEMBI:

- 3HAYUTENIPHOE KOJMYECTBO BPEMEHH MEHEKEpa TPATHTCA Ha BBIOJHECHUE
PYTHMHHBIX OIlepanyu;

- HECTPYKTYPUPOBAHHOE XpaHEHUE TOKYMEHTOB, BKJIIOUass OyMa)KHbIE BEPCHUHU,
Mmenraet 3¢(HEeKTUBHOMY JOCTYIY K HY>KHOH HH(pOpMAIIH;

- @KEHe/eIbHasl TMOATOTOBKAa OTYETOB 3aHMMAaeT MHOTO BpEMEHU H3-3a

OTCYTCTBUA aBTOMATHU3AllUHU.
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Ot QakTopbl B COBOKYIMHOCTH CHIKAIOT OOUIYI0 3((HEKTUBHOCTH paboOvero
mpolecca U OTrPAaHMYMBAIOT BO3MOMKHOCTHM pOCTa KOMIAHUU. 11 JOCTHIKEHHSA
ycrexa, OCOOCHHO B HOBBIX KOMITAHUAX, KPUTUYECKH BaXHBIM CTAaHOBUTCS
YCTAHOBJICHUE U PA3BUTHE JOJTOCPOYHBIX OTHOIICHUN C KIMEHTaMH. DTO HE TOJIbKO
CIOCOOCTBYET YBENWYCHHIO OOBEMa 3aKa30B, HO U TMO3BOJSIET ONEpPaTHUBHO
aanTUpOBaTh OW3HEC-CTPATETHI0 W MEPONPHUATHUS ISl JOCTIKEHHUS 3aIulaHu-
POBaHHBIX PE3YJIHTATOB.

Pazsutne wundopmarmonHoir cucrembl (MC) nmns mmaHUpOBaHHS TIPOIAK
CTaHET 3HAUUTENBHBIM IIarOM B ONTHUMM3alMM paboyero mporecca. Ilocne
€€ BHEJIPEHUS OCHOBHBIE OIEpalMd C JAaHHBIMU OYIyT BBINOJHATHCA YEpe3
AJIEKTPOHHYIO CHCTEMY, YTO YIPOCTUT U YCKOPUT paboTy ¢ uH(popmauumein [1].
bnarogapst aTomy, 0co0eHHO A(DPEKTUBHBIM OYJET MPOIECC COCTABIEHUS OTYETOB,
MTOCKOJIbKY MEHEKEpP CMOKET OBICTpO BBIOpaTh THN OTYETA, MEPUOJA U HYKHbBIE
napaMeTpsl AJIs €ro MOJIyYeHUs B 3JIEKTPOHHOM BHJIE, a TaKXKe MPH HEOOXOIMMOCTH
pacneyaTtarb WM OTIPABUTh MO 3JIEKTPOHHOU noute. BHeapenne nHPopMaunoHHOMN
CUCTEMbl NPEICTaBIIeT COOOM KIIOYEBOW MIar K IIOBBIILICHUIO KauecTBa
oOCny’)KMBaHUSl  KJIMEHTOB 3a CYET aBTOMaTH3alUuMuh OOpabOTKH  JaHHBIX
u ontumuzanuu [2] OusHec-mporeccoB. llenpo pa3pabOTKH Takoil CHUCTEMBI
SBJISIETCS JOCTHKEHHUE Psi/ia BaXKHBIX 3a/1a4 Ui YIydllleHus: paOoThl OTAesNa MPOoJax,
BKJIFOYAs:

- aBTOMATHU3ALMIO CO3/IaHNs CYETOB U BEACHMS YUETA POJAXK;

- LICHTPAJIM30BaHHOE XPAaHEHUE BCEX HEOOXOIMMBIX JIaHHBIX;

- YOPOILIEHUE IpoLecca MOArOTOBKHA OTYETHOCTH;

- CHIKEHHE BEpOSITHOCTH OLUIMOOK BO BpEeMs ITPOJIAK;

- 3(ppexTUBHOE OTCIEKMBAHUE HAIMYUS IPOIYKIIMU HA CKIIAIE;

- YMEHBILIEHHE BpPEMEHH, 3aTpauMBaeMOro MEHEDKepaMu IO Mpojaxam Ha
BBINIOJIHEHHE UX 3a]1a4.

Jst addextuBnoit pabotet MC nmomkHa COOTBETCTBOBATH OMPENEIEHHBIM
KPUTEPUSIM:

- obecnieurBaTh BO3MOXXHOCTU JJiA cOOpa, XpaHEHUs U OOpabOTKM aHHBIX,
HEOOXOUMBIX JJIsl aBTOMATU3alUU PabOThl TOPrOBOM KOMITaHUY;

- ObITh OCHAIIEHHOM YAOOHBIM W HWHTYUTHUBHO TMOHSTHBIM HHTEpdeiicom,
aJanTUPOBAHHBIM OJT HY>K/IbI II0JIb30BaTEIEH;

- BOSMOXKHOCTh ~ CO3/1aBaTh  OTYETHBIE JIOKYMEHTBI, COOTBETCTBYIOIIHE

KOPIIOPATUBHBIM CTaHAAPTAM.
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KitoueBbiM anementom MC sBnsiercss 6aza nanasix (bJ/]), koTopas momkHa
BKJItOUaTh: MH@OpManuio o nepconane: @O, KOHTaKTHbIE NaHHBIC, JAaHHBIC IS
MOUCKA; KaTaJIOT TOBAPOB M UX KAaTErOpUM; JAHHBIC MO pE3yJIbTaTaM MPOAaXK.

Hapsiny ¢ 3TuM, BaXHOM 4YacThiO CHUCTEMBbl [3] AOJDKEH CTaTh MOAYJIb
OTYETHOCTH, MO3BOJISIONINN T€HEPUPOBATh OTUETHI IO UTOTaM MPOJAX; OTOOpaKaTh
HH()OPMAIUIO O MPOU3BOIUTEIHPHOCTH KKIOTO MPOJABIA; MPEAOCTABIATh JAaHHBIC
0 MPOJaKaxX KAKIOTo coTpyaanka. CucreMa M0pKHA OBITh YCTOWMYMBA K OIIMOKAM CO
CTOPOHBI TIOJIL30BATENICH, MpEeAOTBpalllas NOTEPI0 MAaHHBIX WM HEOXKHUJIaHHBIC

aBapuiiHble cutyanuu. Ha puc. 1 npeacraBieHo qepeBo MporpaMMHBIX MOYJICH.

Puc. 1. /IlepeBo nporpaMMHBbIX MOYyJIeil

NudopmarmonHas cucreMa aBTOMATH3aIllMU ydeTa MPOAAK KOMIAHUU
n300pakeHa Ha CXeMme, MPEeJCTaBIeHHOM Ha puc. 2. MOXHO YyBUIETH OOIIYIO

CTPYKTYpPY JAHHOW CHCTEMBI.
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Puc. 2. Ctpykrypa nHPOPMAIUOHHON CHCTEMBbI
aBTOMATHU3AIUHU Y4eTa MPOAAK KOMIIAHUU

Monynu B nHGOPMAIIMOHHON CHCTEME aBTOMATH3AIIMN Y4eTa MPOJIax JAEISITCs
Ha TPU OCHOBHBIX THUIIA:

— TIOWCK TI0 KaTaJIoTy. DTOT MOJYJIb IIOMOTAeT HAUTH HEOOXOUMBIC JIAHHBIE;

— mnepefaya JaHHbIX. JlaHHBIA MOJYJb YHPAaBISIET MEPEMEIICHUEM HaHHBIX
MEXAY Pa3INYHBIMA KOMIIOHEHTAMU CHCTEMBI;

— (opMuUpOBaHUE JOKYMEHTOB. DTOT MOJYJIb OTBEUAET 32 CO3/IaHUE UTOTOBBIX
JOKYMEHTOB B Mpoiiecce paboThl MEHEIKEPOB C CUCTEMOM.
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Cuenapuii nuanmora mpeacTaBieH B ¢opmare OJIOK-CXEMbI, Ha KOTOpOM
OTHCaHbBI JCHCTBUS MOJH30BATENS NPpH paboTe ¢ KOHKPETHON (OPMOU M pa3IuIHbIC
OTIMH, JOCTYITHbIC HA MTAHENN HHCTPYMEHTOB.

3akmroueHue.  AHanu3 — NOKa3aJl,  4YTO  pa3iuyHble  IPHIOKECHHS
XapaKTEpU3yIOTCS U30BITOYHBIM  (PYHKIIMOHAJIOM, KOTOPBIA HE TMOHAI00UTCS
B TOProBOM JEATENBHOCTH KOMIAHWM. Ilpy 3TOM HanMuMe MHOXKECTBA
JOTIOJTHUTENbHBIX (YHKIUNA, KOTOPbIE HE MOHAA00ATCA COTPYIHUKAM OT/ENa MPOAAK
KOMIIAHUM B CBOE€H padoTe, 3HAYUTENIBHO YCIOXKHSIOT MPOLECC OOCITYyKUBaHUA
KJIMEHTOB, a TaKXE YCIOXHSIOT OCBOEHHME TpeOyemoro (yHKIMOHANA JIaHHBIX
porpamMM COTPYAHUKaMH KOMIAHUMU. B KadecTBe ONpeNereHHOr0 pelIeHUs
CTpaTeruyu aBTOMaTU3aluu Oblja BbIOpaHa cOOCTBEHHAs pa3pabOTKa MPOrpaMMHOIO
oOecrieuenus. IlpoBeneHO NPOEKTUPOBAHHE HHPOPMALMOHHON CHCTEMBI YyueTa
OpoJaX, ONPEIENIEHbl CTPYKTypa M (QPYHKIMH CHUCTEMBI, OBLJIO IPOBEIEHO
MPOEKTUPOBAHKE 0a3bl JaHHBIX.
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COCTOSIHUE IMPOLIECCOB IMOJI U AHTUOKCHUJAHTHOM
3ALIUTHI B IIVTASME KPOBHU U 3P-MACCE ITPH HATUCYTOYHOM
IKCIIEPUMEHTAJIBHOM OBTYPAIIMOHHOM XOJIECTA3E
HA ®OHE TIPUMEHEHUA AHETUJIINUCTENHA

Kusokesnu Jleonua CrepanoBuy

K.M.H., JIOLIEHT,

3aB. Ka). MEIUIIUHCKON OMOJIOTUU U T€HETHKHU
Kusokesunu Urops JleonnaoBuy

Bpay, 3aB. KAPAUOXUPYPTUUECKUM OTIAECICHUEM
Curbko Asiecs /ImurpueBHa

Crenxko Kcenust Bijagumuposna

CTYJCHTBI

YO «['poiHEHCKHUIA TOCYTapCTBEHHBII

MEIUIMHCKAN YHUBEPCUTET»

AHHOTamuUsi: Y KpbHIC C S5-CYyTOYHBIM OOTYpaIllMOHHBIM TOJNEYEHOYHBIM
X0JIECTA30M, HECMOTpsA Ha TNpuMeHeHue areruinuuctenHa (AILILl), pa3BuBaromiasics
KETYHAsT WHTOKCUKAIMS TPUBOAUT K HMHTEHCU(DUKAIMUK CBOOOTHOPAAUKAIBHOTO
OKHCJIEHUS, COMPOBOXIAIOUIETOCS YBEIWYEHHEM B OJp-Macce€ M IUIa3Me KpPOBHU
MPOJIYKTOB MEPEKUCHOTO OKHCIICHUS JIUMUIOB (JUEHOBBIC KOHBIOTAThl, TPUEHOBBIC
KOHBIOTAThl, MAJIOHOBBIM JWANBIACTHA) W YTHETCHUIO AHTUOKCHUJIAHTHOM 3alllUThI
C YMEHBIIIEHUEM aHTUOKCHIAHTHOTO MOTEHIIMalIa DP-MacChl U MJIa3Mbl KPOBH.

KuarwueBble cjoBa: Xxojecra3, Ila3Ma KpoOBU, OJp-Macca, IEPEKUCHOE

OKHUCJICHUC JIUIINIOB.

STATE OF PROCESSES OF POLY AND ANTIOXIDANT
PROTECTION IN BLOOD PLASMA AND ER-MASS
IN FIVE-DAY EXPERIMENTAL OBTURATION CHOLESTASIS
AGAINST THE BACKGROUND OF ACETYLCYSTEINE USE

Kiziukevich Leonid Stephanovich
Kiziukevich Igor Leonidovich
Sitko Alesya Dmitrievna

Stetsko Ksenia Vladimirovna
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Abstract: In rats with 5-day obstructive subhepatic cholestasis, despite the use
of acetylcysteine (ACC), developing bile intoxication leads to intensification of free
radical oxidation, accompanied by an increase in the ER-mass and blood plasma
of lipid peroxidation products (diene conjugates, triene conjugates, malondial dehyde)
and inhibition of antioxidant protection with a decrease in the antioxidant potential
of the ER-mass and blood plasma.

Key words: cholestasis, blood plasma, ER-mass, lipid peroxidation.

BBenenue. bunmnapHas HWHTOKCUKAIMsA, BO3HHMKAIOWMIAS NPU MEXAHUYECKOU
KENTyXe, aKTUBUPYS MEMOpaHOAECTPYKTUBHBbIE IMPOLIECCHl W  M3MEHEHHUS
BHYTPUKJIETOUYHON NI€SITEIBHOCTH, HOCUT YHUBEPCAIbHBIN XapaKTep W 3aTparuBacT
TKaHU BCEX OPraHOB M CHCTEM OpraHMW3Ma, MPUBOASA K Pa3BUTHUIO MOJIUOPTaHHOU
HegocTatouyHocTH [1, ¢. 239].

[leueHouyHass pgenpeccuss NPU MEXAHUYECKOM IKEINTyXE CONPOBOKIAETCS
U3MEHEHUSIM  COCYJMCTBIX  KOMIIOHEHTOB  CHUCTEMbl  T'€MOCTa3a, IPHUBOJA
K MPOTPECCUPOBAHUIO 3a00JIEBaHUS U MPOSBICHUIO TSDKEIBIX OCIOXKHEeHuH [2, c. 30].

[ToTeHUMpOBaHNE AHTUOKCHUIAHTHOW 3alllUThl OpraHu3Ma MyTEM MPUMEHEHHS
AHTUOKCUJAHTOB C  PA3IMYHBIM  MEXaHHW3MOM  JCHCTBUA U A(DPEKTUBHO
BOCITOJIHSIFOIIMX MCTOUIEHHBIE 3amachl SHJIOT€HHBIX AHTHOKCUIAHTOB, OCOOEHHO
BHYTPHUKJIETOYHOTO ITyJIa TIyTaTHOHA, MOTYT CYIIECTBEHHO MOBIUATh HA TEUECHUE U
MCXOJ  BOCHAJUTEIBHBIX  MPOLECCOB B  TKAHAX  BHYTPEHHHUX  OpPraHOB
B MMATOJIOTUYECKUX YCIOBUSIX.

TsKecTh KIMHUYECKOTO COCTOSIHUA Ha (hOHE HapacTaroled MeXaHW4YeCKOH
KEJNTYXH CO3/1aeT yrpo3y >KU3HU MALMEHTOB U TpeOyeT pa3paboTku 3(P(HEeKTUBHBIX
MEp MPERYNPEXKACHUS U JICUEHUs Pa3BUBAIOLIUXCS OCIOXKHEHUNW. B 3ToM ciydae
MPEJCTABIIIET HECOMHEHHBIN MHTEPEC BhISICHEHUE BIUsHUS auetuinuucrenHa (ALILL)
Ha COCTOSTHHUE CBOOOJHOPAJAMKAIBHBIX MPOIECCOB B TKAHSIX OPTaHW3Ma B YCIOBHSIX
OWIMapHON MHTOKCUKAIIMK, YTO MPUIAET JAHHOW MpoOiieMe 0CoOOYyI0 aKTyalbHOCTb.
B nwureparype otcyTcTBYOT cBeaeHuss o mnpumeHenuu ALl mis koppexkuuu
OKHUCJIHUTEIBHOIO CTpeCcca MPH IKCIEPUMEHTAILHOM XOJIECTa3e.

Heab. M3yunTh aKkTUBHOCTH MPOIIECCOB PEPEKHUCHOTO OKUCIEHUS JUMUIOB
(ITOJT) 1 aHTUOKCHUIAHTHOM 3allMTHl B Dp-mMacce W IUIa3Me KPOBU KpPBIC uepes
5 CyTOK OT Hayaja MOJEIMPOBAHMS OOTYpallMOHHOTO MOANEYEHOYHOrO XOJecTas3a

H OICHUTH B(i)(l)CKTI/IBHOCTB BOSﬂeﬁCTBHH Ha 3TH IMPOUCCChl allCTUIINHNCTCHUHA.
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Marepuajibl ¥ MeTOAbI HMCCICI0OBAHMSA. OKCIEPUMEHT  BBIIIOJHEH
B COOTBETCTBMM C XeIbCHHCKOM Jlexiapanpen O TyMaHHOM OTHOLIEHUH
K KUBOTHbIM. B pabote ncrnonb3oBan matepuan oT 18 OGecrmopogHbIX OelbIX KpBIC
camioB maccoit 2304+30r. V onbITHBIX kUBOTHBIX (N = 10) moa 3upHBIM HapKO30M
OOTYypallMOHHBIA MOJINEYEHOUHbI XO0JIeCTa3, MPOJOJKATEIBLHOCThI0 24  daca,
MOJICTUPOBAIM IyTEeM TMepeBsi3ku o0miero »xemunoro mnpotoka (OXII) B ero
NPOKCUMAaIbHOW YacTH, 0OJACTH BMHAJCHHS B IMOCJEIHUN U3 JOJIEBBIX MEYEHOUHBIX
OPOTOKOB C TMOCIEAYIOIMIUM €ro IMepeceYeHUeM MKy JIByMs IIE€IKOBBIMU
auratypamu. Y KpbIC KOHTPOJBHOM Tpymmbl (N = §8) MpOU3BOAWUIIACH JIOKHAs
onepanus (OXII ocraBancss uHTAKTHBIM). OTMNBITHBIE KUBOTHBIE E€XEIHEBHO
B T€UEHHE 7 IHEN 10 MOJEIMPOBAHMS XOJECTa3a €KEIHEBHO MOJYyYaIM WHBEKIHUH
ALIl (BuyrpuOprommuuo, 40 wmr/kr; 20% pactBop mo 5 MJI B ammyJjax;
npousBoautesib — PYII  «benmennpemnapate», Pecnybnuka — bemapycs).
KoHTposibHBIM  KpbIcaM  BBOJAWJIOCH  aJIeKBaTHOE  KOJMYECTBO  Iuiareo.
Bce omnepupoBaHHbIE >KMBOTHBIE COJEPKAIUCh B HWHAWUBUIYAIbHBIX KIIETKaX
CO CBOOOJHBIM JOCTYIIOM K BOJI¢ M TMHUIlE. B KOHIIE OMBITHOrO CpOKa TOCIIE
MPEABAPUTEILHOTO Y(DUPHOTO HApPKO3a >KUBOTHBIX JAeKanuTupoBaiu. B Dp-macce
U TIJ1a3M€ KPOBH aKTMBHOCTH CBOOOIHOPAIUKAIBHBIX MPOIECCOB OICHUBAIN MyTEM
onpenenenus conaepxanus npoaykroB IIOJI: nuenoBsix koubtoratoB (1K),
TprueHoBbIxX KoHbtoraToB (TK) u manonosoro nuansaeruga (MIA). Conepxanue JIK
u TK onpenensimu npu nomotu crnektpodayomerpa CM2203 «COJIAP» (benapycs),
KOHIICHTPAITUIO BBIpaXkajau B MKMOJIB/1 [3, ¢. 127]. Ypoenb MJIA onpenensiu mpu
nomonu crnekrpodoromerpa PV1251C «COJIAP» (benapych), KOHIEHTpAIUIO
BBIpaXKajdu B MKMOJIb/JI [4, ¢. 465]. CocTossHHEe KOMIIOHEHTOB AHTHOKCHJIAHTHOM
3aIIUTHI OIEHUBAJIM MO COJIEPKAHHUIO PETUHOJA, O-TOKO(Eposa, BOCCTAHOBICHHOTO
[IyTaTUOHA ¥ aKTUBHOCTH KaTasia3zbl. KOHIIEHTpAII0 BOCCTAHOBJIEHHOTO ITyTaTHOHA
onpenerstn o meroay J. Sedlak [5, c. 192]. a-Tokodeposia 1 peTHHOIA ONPEICIISLIH
no meroxy S.L. Taylor [6, c. 530] na cnekrpoduyomerpe CM2203 «COJIAP»
(benmapycs). lnsi ompeneneHHs aKTUBHOCTM KaTajia3bl B IJIa3ME KCIOJIb30BAIH
metoa M.A. Kopoutok [7, c. 16].

Cratuctuyeckyro  00paOOTKy pe3yJbTaTOB  HUCCIEAOBAHUS  MPOBOIMIIN
C HWCHoJIb30BaHWEM mporpammHoro obOecreueHusi Prism Vv.8.0 (GraphPad, CIIIA).
HopmanbHocTh pacnipesenenusi BHIOOpKH oleHuBanu no kputeputo lanupo-Yuka.
JIns  BBISABICHHS CTAaTHCTUYECKOM 3HAYMMOCTH OTJIAYAM MEXIAY OSKCIEPUMEH-
TaJbHBIMU TPYNIAMU HCHOJB30BAJIM JIBYXBBIOOPOUHBIN HEMapHBIM t-KpuTepuit
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CrproieHTa B Cllydyae HOPMAJIbHOTO pACIPEEIICHHs JaHHBIX U PABEHCTBA AUCIEPCUI
BBIOOPOK, MO0 TecT MaHHa-YUTHU B 00paTHOM citydae. Paznuuus Mexay rpynmnaMu
CUMTAIM CTATUCTHUYECKH 3HAYUMBIMU, €CIIM BEPOSITHOCTH ONIMOOYHOW OLIEHKU HE
npeBbimana 5% (P <0,05). s OueHKH KOPPEISIUOHHBIX CBSI3€H MEXKIY
W3MEPCHHBIMUA  TOKA3aTeIsIMU  PACCUUTHIBAIA  KOA(PGUIMECHTHl  KOPPEISIHH
Cnupmena (I) U ypoBHU cTatucThuyeckod 3Hauummoctd (P). JanHble B Tabnunax
MpeACTaBICHB B BUAe M+m, rme M — cpennee apudmMernueckoe B BBIOOpKE, m —
CTaHAapTHas OIIMOKa CPEeTHEr0 3HAUCHHUS.

Pe3ynbTaTrhl HccaefoBaHMs TOKa3aldd, YTO B IUIa3ME KPOBU KPBIC CIIYCTS
IATh CYTOK 3KcliepuMeHTa Ha ¢oHe npumeHeHus ALl He3HAUMTENbHO BO3pacTaeT
KOHIIEHTpalusi  kpatoHoBoro  anpaeruaa (p<0,5) (Puc. 1), moctoBepHO
YBEJIMYMBACTCS KOHIIeHTpalus HadaiabHoro mpoaykra [IOJI JIK (Puc. 1), moutu
B 1,8 paza Bo3pactaer xoHuentpauus TK (Puc. 2) u B 2,5 paza — KoOHIEHTpalus
MIA (Puc. 3), uTto oTpaxkaeT cojJepKaHuE TUIPONEPEKUCEl B IIa3Me KpPOBHU
AKUBOTHBIX C xoyectazoM. MJIA sBusieTcss MapkepoM CTENEHU SHIOTCHHOM
MHTOKCUKAIIMU — BBICOKOE €r0 COJEpP’KaHHE COOTBETCTBYET TSKEIOW 3HJIOTE€HHOMN

HWHTOKCHKAaIIUH.
? 8
8 |
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6 -
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Puc. 1. Konuenrpanus kpatonoBoro Puc. 2. Konuenrpanus K B mia3zme

aJIb/Ieruia B mjiazMe KpOBH KPbIC KPOBH KpbIC 4epe3 S CyToK
yepes S CyTOK MOANEYEHOYHOI 0 NMOANEYEHOYHOT0 00TYPAIIHOHHOT O
00TYpalMOHHOI0 X0JIecTa3a xoJsiectaza Ha ¢one npumenenunst AL

Ha ¢one npuMmenenus AILLL
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Puc. 3. Konuenrpanus TK Puc. 4. Konuenrpanusa MIA
B ILUIa3Me KPOBH KPBbIC Yepe3 5 cyTok B ILI1a3Me KPOBH KPbIC Yepe3 5 cyTok
MOANEYCHOYHOT0 00TYPALIHOHHOT O NMOANEYECHOYHOT0 00TYPALIHOHHOTI O
xosecraza Ha ¢one npumenenust ALl  xosiecrasa Ha ¢gone npumenenus ALLL

[Ipy uHTeHCH(UKAIUKU CBOOOTHOPAAUKATHHOTO OKUCJICHUS B IIa3Me€ KPOBH
KUBOTHBIX S5-CYTOUHBIM OOTYpaIllMOHHBIM IOJNEYEHOYHBIM XO0JIECTa30M, HECMOTPSI
Ha npumeneHue Allll nHaOmromaeTcs yrHeTeHUE MPOIECCOB AHTUOKCUAAHTHOM
3amuThl. HaOmromaercst J0CTOBEpHOE CHWXKEHHE KOHIEHTpAIMd  OCHOBHOTO
MPUPOTHOTO aHTHOKCHAAaHTa o-Tokodepona (Puc. 5) u perunona (Puc. 6), a Takxe
YBEJIMYCHHUE KOHIICHTpaIus mepyiormiazmuna (p <0,001) (Puc. 7).
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Puc. 5. Konuenrpauus o-tokogepona B Puc. 6. Konuenrpauus peruHosna B
IJ1a3Me KPOBH KPbIC Yepe3 5 CyToK I1a3Me KPOBH KPbIC Yepe3 5 CyToK
MOANEeYEeHOYHOr0 00TYPAIIMOHHOTO MOANEYEeHOYHOTr0 00TYPAIIMOHHOT 0

xojecra3a Ha ¢oHe npumenenusi ALl xoJsiecrasa Ha ¢pone npumenenus ALLL
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OKontpoas

200 +

100 ~

0 -

Puc. 7. KonuenTpanus nepyJomnia3sMuHa B IJia3Me KPOBHU KPbIC Yepe3 S CyToK
MOANEYECHOYHOr0 00TYPAIMOHHOIO X0JiecTa3a Ha poHe npumeHeHust ALTLL

VYBenuyeHue B mia3Me KPOBH OMNBITHBIX KPBIC MO CPAaBHEHUIO C MHTAKTHBIMH
KUBOTHBIMH YpOBHsI Oenka ocTpoid ¢asbl (Lepynomia3MiuHa) CBUIETENbCTBYET
00 OCTPOM BOCHAJIUTENBHOM TMPOLECCE Yy JaHHBIX JKUBOTHBIX M YMEHBIIECHUU
AHTUOKCUJAHTHOTO MOTEHLIHAJIA TIa3MBbl.

B Op-macce kppic crmycTs M8Th CYTOK OT Hayajna 3KcnepuMmeHTa Ha (oHe
npumenenus ALl 3HaunTenbHO yBenuuuBaercs koHueHtpamus K (Puc. §), TK
(Puc. 9) u kparonoBoro ampreruaa (Puc. 10), mpu 3TOM conmepxanue MJIA
HECKOJILKO BO3pacTasi KojeOJeTcss B mpeneiiax KOHTpoJbHBIX BenmuuuH (Puc. 11).
VYBemnuenne B Ip-macce npoaykros [1OJI (MIAA, K, TK, kpaToHOBOro anbaeruaa)
CBUJETEIBCTBYET O BHIPAXKEHHOCTH CBOOOHOPAAUKAIBHOTO OKHCICHUSI.

80 30

25

20

B Onsir P

EJ /M

OKontpoas OKontpoas

0 - 0 -
Puc. 8. Konuenrpanus JIK B Ip-macce Puc. 9. Konnenrpauus TK B Ip-macce

KPBbIC Yepe3 5 CYyTOK MOANEYEHOYHOT0  KPBbIC Yepe3 S CYyTOK MOANEeYeHOYHOT 0
00TYpalMOHHOI0 X0JIecTa3a 00TYpalMOHHOI'0 X0JIeCTa3a
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Ha ¢one mHTeHCHUKAUM CBOOOAHOPAIUKAIBLHOTO OKHCIEHUS B OJp-macce
KUBOTHBIX  5-CYTOYHBIM  OOTYpallMOHHBIM  TMOJIEYEHOYHBIM  XOJECTa30M,
nonyuaBmux AllLl, HaGmrogaeTcs yraHeTeHne npoueccoB aHTHOKCHIAHTHOM 3aIIUTHI.
[Ipu »TOM HE3HAYUTEIBHO CHWKAETCS aKTHUBHOCTH Kartanasbl (p<0,5) (Puc. 12)
U JIOCTOBEPHO YMEHBIIAETCS KOHLIEHTpAlUs BOCCTAHOBJIEHHOIO TIJIyTaTHOHA
(Puc. 13). I'myraTHOH W TJIyTaTHOH3aBUCHUMBbIE (PEPMEHTHI, BXOJSAIINE B COCTaB
[JIyTaTHOHOBOM CHUCTEMBI, MIPAlOT KIIOYEBYIO POJb B AHTHOKCUJIAHTHOW 3aIUTE.
SIBnsieTcss  OCHOBHBIM  OSHAOT€HHBIM  AHTUOKCHUAAHTOM IJIIOTATHOH  3aHUMAeET
LEHTPAJIBHOE MECTO B AHTUPAAMKAIbHOW, AHTUIIEPEKUMCHOW 3alUTE KIIETKH,

BBICTYIIasA B POJIA OJIHOH U3 BCAYIIUX ACTCPMUHAHT KICTOYHOI'O PCOAOKC-rOMCOCTAa3a.

100 96

90 9.4

80

70

60

B Onbit

=
E 50 4 B OnbIT 58,6 |
= OKourpoas g OKontpoas
= 40 - "84 -
30 1 82
20 g
10 1 78 -
0 - 76 -
Puc. 10. KonneHTpanusi KpaToHOBOIO Puc. 11. Konnenrpamua MJIA
ajpjJerua B Jp-mMmacce Kpbic B Jp-Macce KpbIC Yepe3 5 cyTok
yepes S CyTOK MOANEYEHOYHOI 0 NMOANEYEHOYHOT0 00TYPAIIHOHHOT O
00TypauMoOHHOI0 X0JIecTa3a xoJsiecrasa
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B OnsiT B Ongir

40

OKoHTpo.1b DO Kontpoas

MEMoas/T Hb

Mmoas/Mun/r Hb

30

20

16 -

10

15,5 -

Puc. 12. AKTHBHOCTH KaTaJa3bl Puc. 13. Konnenrpanus
B Jp-Macce KpbIC Yepe3 5 cyTok BOCCTAHOBJIEHHOT'O IJIyTATHOHA
MOANEeYEeHOYHOr0 00 TYPAIIMOHHOTO B Jp-Macce KpbIC 4yepe3 5 cyTokK
Xo0JiecTasa NOANEYEeHOYHOTr0 00TYPAIHOHHOT O
Xo0JiecTasa

Takum oOpa3oMm, aHalIM3 pe3ynbTaToB uccienoBanuid mnokazareneit [10JI
Y AHTUOKCUAAHTHOW 3aIUTBI Op-MacChl M ILIA3Mbl KPOBU KpPBIC C 5-CyTOYHBIM
O0OTYpallMOHHBIM X0JIECTa30M MO3BOJIMII YCTAHOBUTD, UTO, HECMOTPS Ha MPUMEHEHHUE
AL, pa3BuBaromasicsi >KeT4HAass HMHTOKCUKALUs NPUBOIUT K HHTEHCHU(DUKALMU
CBOOOJHOPAIMKAIBHOTO OKUCJIEHUS, COMPOBOXKIAIOMIETOCs YBEIIMYEHUEM B IJIa3Me
kpoBu u Ip-macce npoaykros [1OJI (K, TK, M/IA), yrHeTeHHIO aHTHOKCUAHTHOM
3alUThl ¢ JAucOamaHcoM B (EPMEHTAaTUBHOM U HE(PEPMEHTATUBHOM 3BEHBSIX
AHTUOKCUJAHTHOM 3alIUThl M YMEHBIICHHIO AHTUOKCHUJAHTHOIO IOTEHIMAIa
Dp-Macchl U MJ1a3Mbl KPOBHU.
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YK 331.45

BPEJHBIE ITPOU3BOJCTBEHHBIE ®AKTOPbBI
KAK ITPUYHUHA YXYAIIEHUA TIPO®PECCHUOHAJIBHOI'O
310POBbBS OIIEPATOPA

IHacbiHKkOBa YibsiHA APTEMOBHA
MarucTpaHT
OI'AOY BO «MockoBckuit

MOJIUTEXHUYCCKUM YHUBCPCUTCT»

AnHoTtamusi: PaccmarpuBaercss mpoOiieMa yxXyamieHusT TpodecCHOoHaTLHOTO
3JI0POBbsI ONepaTopa B MPOIecce TPYIOBOM NEATeTLHOCTH, OCOOEHHO B TaKOM cdepe
TpyJda, KaK DHEpreThka. BHUMaHWEe yaenseTcs PEeNIeHUI0 BOIPOCOB, CBSI3aHHBIX
C M3YYCHHEM DJKOJIOTMUYECKUX (PAKTOpOB TpyJla, UX XapaKTEPUCTHUKON U METoJiaM
MPEAYIPESKICHNS M CHIDKCHUS UX BO3/ICHCTBUS Ha OPTaHU3M OIlepaTopa.

KiaroueBble cjoBa: dKojJoruueckuit  Qakrtop Tpyna, ornepaTropckas
NeSATETBHOCTD, MPOPECCHOHAIBHOE 37T0POBHE.

HARMFUL PRODUCTION FACTORSASA CAUSE
OF DETERIORATION OF THE OPERATOR'S
OCCUPATIONAL HEALTH

Pasinkova Ulyana Artemovna

Abstract: The problem of deterioration of the operator's professiona heath
in the course of work, especially in such a field of work as energy, is considered.
Attention is paid to solving issues related to the study of environmental |abor factors,
their characteristics and methods of preventing and reducing their effects on the
operator's body.

Key words. environmental factor of labor, operator activity, professional
health.

OCHOBOHM TOCYJIApCTBEHHOW MOJIMTUKU WM TJABHOM HAay4yHOM 3ajadyeidl Bcernaa
ABIISITIACH pa3paboTKa, 0OOCHOBAHME M peanu3allysi Mep MO COXPAHEHHUIO 310POBbS
HAIlMW, MUHUMU3AIUU BO3JIEUCTBUS BPEAHBIX (DAaKTOPOB HA YEJIOBEKA, TOCTUKEHUIO
ONTHUMAJIBHOTO KadecTBa >KU3HU, AS()(OEKTUBHOCTH TPOM3BOACTBEHHONM U WHOM
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nestenbHocTH Hacenenus [4, 8, 12]. Ilpu BeimojsHeHHH MPOdEeCCHOHATBHBIX
o0sa3aHHOCTEN 3HEepreTukn ADC B T€UEHHE BCETO CBOEr0 pabOYyero JHS MOCTOSIHHO
MOJIBEPraloTCs BO3/IEUCTBUIO MHOTUX BPEIHBIX (haKTOPOB MPOU3BOJCTBEHHOMN Cpeiibl
u TpyaoBoro npoiecca [1, 3]. eiicTBue 3TuX GPakTopoB CBSI3aHO C TEXHOJIOTHYECKUM
MPOIIECCOM, KOTOPBIM HE MPEPHIBACTCS M BKJIOYAET MOBBIIICHHYIO TEMIEPATypy
Bo3yXxa. OMHOBPEMEHHO pabOTalOT pacHpelenuTeNbHble MYHKThl M IMpeoOpa3oBa-
TeJIbHbIC MOJCTAHIIUH, KPYITHBIC IBUTATEINIU, CBAPOYHBIEC YCTAHOBKU U JP.

B nwureparype umeroTcs CBeNEHUS O TOM, YTO MNPOPECCUOHAIBHBIE PUCKH
3a005IeBaeMOCTH  pPaOOTHUKOB HEPEAKO HWMEIOT JKOJIOTUYECKOe, a TOYHEee
TexHocepHoe TmpoucxoxaeHue. [lodToOMy HMMEIOTCS OCHOBAHUSI MPEANoJararhb
O HaJIMYUU SKOJIOTUYECKH JETEPMUHUPOBAHHBIX MPO(DECCHOHAIBHBIX 3a00JEBaHUSIX
pabotHukoB ADC [2, 5]. CymiecTByeT Kiaccu(dUKaAIUs TPYHI HKOJIOTHYECKUX
(akTOpOB TpyJa, KOTOpas CUCTEMATH3UPYET OCHOBHBIE TPYMIbl BO3JCUCTBUN Ha
OKPY’KAIOLIYIO CPEy U TO3BOJISIET MPEACTABUTh, KAKOE HEraTUBHOE BO3/ICIICTBHE OHU
MOTYT OKa3bIBaTh Ha OPraHU3M 4YEJIOBEKa, a TAKKE KaKue Mepbl HEOOXOAUMBI IO
MIPEAOTBPAIICHUIO ATUX nociencTsuii [7, 9]. K Takum rpymmnam GpaxkTopoB OTHOCST:

1. ®aktopsl GU3MYECKOr0 CBOMCTBA (OCBELIEHHOCTb, TEMIIEpaTypa BO31yXa,
IyM MU BHUOpaius, SJIEKTPOMATHUTHBIC TOJNS U Jp.), KOTOPbIE OTPUIIATEIHHBIM
o0pa3oM CKa3bIBalOTCS Ha (PYHKIIMOHAIBHOM COCTOSSHUM OpraHU3Ma U 370POBbHE
Pa0OTHUKOB MPU YCIOBUU KyMYJIAIIMU BO3ICUCTBUI HETATUBHOTO XapaKTepa.

2. Xumuueckue (hakTOphl, TaKWe KaK HAJTU4He BPEIHBIX XUMUUYECKHUX BEIICCTB
B paboueli cpelie, KOTOpble MOTYT BBI3bIBATh OTPABJICHUS, AJUIEPrUUECKUE PEAKIINU U
Ipyrue 3a00JIeBaHMUS.

3. buonornueckne  ¢GakTopel, TaKMe Kak Hamuuhe  HWHQEKIIMOHHBIX
OOJIE3HETBOPHBIX ~ MUKPOOPTaHWU3MOB,  HACEKOMBIX, TpPUOKOB U  JIPYTHUX
OMOJIOTHYECKUX areHTOB, CIIOCOOHBIX BBI3BIBATh MH(PEKIIMOHHBIC 3a00JICBAHUS.

4. lMcuxodusnonorndeckrue HakTOpbl, TAKUE KaK CTPECC, MOHOTOHHAsS padoTa,
neperpy3ka uH@popMamnmendn u  apyrue  (HaKTOphl, KOTOpbIE MOTYT  BJIHUATH
Ha TICUXMYECKOE U (PU3NIECKOe COCTOSIHUE PAOOTHUKOB.

DKkoyioruueckre (GpakTopbl TpyJda MOTYT ObITh OJHON M3 NMPUYMH YXYAIICHUS
npodecCHOHAIBHOTO 370poBbs oreparopa [10, 11]. HekoTtopsie U3 HUX BKJIIOYAIOT
B ce0s Takue, KaK:

1. Bo3aymHas cpena: mioxasi BEHTHISIIUSI, BHICOKUM YPOBEHb 3arps3HEHUs
BO3/yXa, HAJIMYME BPEIHBIX XUMHUUYECKHUX BEHIECTB, TAKHUX KaK KypEeHHUE, IMapbl
pacTBOpUTENIEd WM JIPYrue TOKCUYHBIE BEIIECTBA, MOTYT HETAaTUBHO BIUATH Ha
NBIXAaTEeIbHYI0 CHUCTEMY OIepaTopa M BbI3bIBATh Pa3JIMYHBIE PECIUPATOPHBIC
poOJIEMBl.
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2. lllym: paboTta B mIyMHOW cpee WM TMOCTOSHHAS AKCIIO3HIHS K BBICOKHM
YPOBHSIM IIIyMa MOKET BBI3BIBATH CIIyXOBbIE€ MPOOJEMBI y OINEpaTOpOB, TAKUE Kak
MOTEPS CyXa UM TUHHUTYC (TMTOCTOSIHHBIN IITyM B yIIIax).

3. OcBellleHHE: HEIOCTATOUYHOE OCBEIICHUE WJIM SIPKUM CBET B paboueil cpene
MOKET MPUBOJIUTH K HAMIPSHKEHUIO TJI1a3, YCTAIOCTH U TTPOOIeMaM CO 3pCHUEM.

4. Temneparypa: paboTa B CIUIIKOM XOJIOJHBIX WM KAPKUX YCIOBUAX MOXKET
BbI3BAaTh MPOOJIEMBI C TEPMOPETYIISIIIMEN OIepaTopa U MPUBECTU K MEPErpeBy HWIH
NEPEOXITAKIECHUIO OPraHu3Ma.

5. Paguanus: paboTa ¢ MCTOUYHMKAMH paJvalldd MOKET OBITh OMACHOM s
OIepaTopoB, €CIM OHU HE COOJIIOJAIOT HEOOXOAMMBIE MEphl OE30MACHOCTH.
JlnuTenpHas SKCHO3UIMS K paguallid MOXET BBbI3BaTh paziMuHbIe 3a00JIEBaHUS,
BKJIIOYAs pakK.

6. BuOpaumsa: pabota ¢ BHOPHUPYIOUIUMHU HWHCTPYMEHTAMHM WJIA Ha
BUOPUPYIOIIKUX MOBEPXHOCTSIX MOXXET BbI3BaTh MPOOJIEMBI CO CIUHOM, CycTaBaMu
1 KpOBOOOpAIICHUEM.

Bce »tu skonorunyeckue (hakTOphl MOTYT OKa3blBaTh HETATUBHOE BIIHMSHUE
Ha 3/I0pOBbE OllepaTropa U NPUBOAUTH K Pa3IMUHBIM 3a00JIEBaHUSAM U MpodiaemMam [6].

Cpenu MeToAoB MpenyNnpexACHUsS U CHUKEHUS BO3IACHCTBHS 3KOJIOTUUYECKHUX
(akTOpoB Tpyaa Ha pabOTHUKA B MPOLIECCE €r0 TPYAOBOM AEATEIBHOCTH MOMKHO
BBIJICTIUTh TaKue, KaK:

1. TexHuyeckue U OpPraHU3aLMOHHBIC MEPONPUSATUS IO CHIKEHHUIO
BO3JICUCTBHS DKOJIOTMUECKUX (PAKTOPOB Tpyaa Ha paboTHUKA. K HUM OTHOCSTCS:

- BHEJIPEHUE CIMEIUATbHON TEXHUKHM UM O0O0OpyJAOBaHUS [JIi CHIDKCHUS
BBIOPOCOB BpEJHBIX BEHIECTB B aTMocdepy, HampuMep, YCTAaHOBKA CHCTEM
BEHTUJISIIUUA U OYUCTKH BO3yXa.

- obecrieueHue pabOTHUKOB CPEICTBAMHM WHAMBUIYATbHON 3alllUTHI, TAKUMH
KaK MacKH, NepYaTKH, CrieluaibHas ofexaa 1 o0yBb.

- TIPOBEJICHHUE PETYISPHBIX 00CIEIOBaHU PAOOYMX MECT C IIEJIBI0 BBISIBICHUS
Y YCTpaHEHUs SKOJIOTMYECKU OTMACHBIX (haKTOPOB.

- oOy4eHHre COTPYAHHKOB IMpaBHWJIaM TIOBEJCHHSI W MepaM O€30MacHOCTH Ha
pabouem mMecTe, CBSI3aHHBIM C OXPaHOM OKPYKaIOIIEH Cpe/bl.

- OpraHu3aiusi CHENHalIbHBIX KypCOB M TPEHHUHIOB [UJIsi TOBBIIIEHUSA
OCBEJOMJIEHHOCTH COTPYJHUKOB O BpPEZE KOJIOTHUECKUX (DAKTOPOB HA UX 310POBbE.

- BHEJJPEHUE CHUCTEMbl MOHUTOPUHIAa M KOHTPOJSA 3a HKOJOTHYECKUMHU
MOKa3zaTrelssMi Ha MPEANPUSITHH, C LEJIbI0 ONEpPaTUBHOTO pearupoBaHUs Ha
BO3MOKHBIE€ YTPO3BI.
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- TPOBEACHHE PETYJSPHBIX MEIULMHCKUX OCMOTPOB pPabOOTHUKOB IS
BBISIBJICHUSI M1 CBOEBPEMEHHOIO JICUeHHUs 3a00JIeBaHUM, CBSI3aHHBIX C BO3JCHCTBHEM
IKOJIOTHIECKUX (PaKTOPOB TPy/a.

2. Hcnonp3oBaHuE HMHAMBUAYAIbHBIX Mep 3amuThl. Cl0Jla MOKHO OTHECTH
oOecrieueHre paOOTHUKOB CIIELHUATBHON OAEKIOW, OOYBBIO, peCIUpaTopamu,
3aIIUTHBIMU OYKaMU W JPYTUMHU CPEACTBAMH 3allUThl, IMO3BOJIAIOIINE CHU3UTH
BO3/ICHCTBHS BPEIHBIX KOJIOTUYECKUX (DaKTOPOB.

Takum o00pa3om, sKojorudyeckue (HakToOpel TpyJla HUMEIOT 3HAUYUTEIHHOE
3HAUYEHHUE i1 3[0pOBbS ONEPATOPOB M TPEOYIOT BHUMATEIBHOIO BHUMAaHHUA
CO CTOPOHBI paboTojaTeNe M TOCYJAapCTBEHHBIX OpPraHOB IO OXpaHe Tpyaa.
IIpoBeeHHE CUCTEMATHYECKUX MEPOINPUATHA 1O CHWKEHHIO  BO3ACHCTBHS
HKOJIOTMYECKUX  (AaKTOPOB  MO3BOJUT COXPAHUTHb  3/I0pOBbE U  IOBBICUTH
3 PekTUBHOCT MPOHECCUOHAIBHOU JIESITEIbHOCTH ONEPaTOPOB.
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12. ®emopenn A.I'. «be3omacHOCTEY H «OXpaHa TpPyAa» B COBPEMEHHBIX

npaBoBbIx ycnoBusx // Kypuan «be3onacHocTs 1 oxpaHa Tpyaa». - Ne 3, — 2015. -
C. 44-56.
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OIITUYECKUE CBOMCTBA UAT JIOMUHO®OPOB

TyaerenoBa Auaa TyJiereHKbI3bI
PhD, u.0 gorenra

Kyanapik AsyabiM OpbIHOAHKBIZBI
CTYJICHT

HAO «Ka3zaxckuil HallnOHaJILHBIN

YHUBEPCUTET UMEHHU anb-Dapaldu»

AunHoTauus: VccnenoBanue MmoCBAIIEHO ONTHYECKAM CBOMCTBAM HUTTPUEBO-
amomunueBoro rpaHara (MAIL, Y3AlsOi2), mMpoKo HCHOIB3YyeMOTO0 B KayecTBE
moMHUHO(Opa B TBEPJOTENBHBIX HCTOYHHMKAX CBETa, OCOOEHHO B CBETOIMOJIHBIX
cuctemax. MAT'-momMuHOpOp XapakTepus3yercs BHICOKON CTa0MIBHOCTBIO, IMPOKUM
CHEKTPOM H3JIyUYEHUS U BO3MOKHOCTHIO JONMUPOBAHUS AaKTUBHBIMH MOHAMU (TaKUMU
kak Ce*"), 4To nmeiaeT ero MepCrneKTUBHBIM JJii CBETOTEXHUYECKUX MPUIIOKECHUI.
B nanHOIl cTaThe TpeACTaBICHBI pe3yibTaThl (OTOTIOMHUHECIICHTHBIX CBOWCTB
NAT -momunodopa.

KuarwueBsble ciaoBa: momuHodopsl, UAT:Ce, nroMUHECIIEHIIUSI, CBETOANOIBI,

30JIb-TCJIb CHUHTC3.

OPTICAL PROPERTIESOF YAG LUMINOPHORES

Tulegenova Aida Tulegenkyzy
PhD, acting associate professor
Kuandyk Ayaulym Orynbaykyzy
student

Abstract: The study is devoted to the optical properties of yttrium aluminum
garnet (YAG, Y3AlsO12), which is widely used as a phosphor in solid-state light
sources, especidly in LED systems. The YAG phosphor is characterized by high
stability, a wide emission spectrum and the possibility of doping with active ions
(such as Ce*"), which makes it promising for lighting applications. This article
presents the results of the photoluminescent properties of the Y AG phosphor.

Key words: phosphors, Y AG:Ce, luminescence, LEDs, sol-gel synthesis.
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BBenenue

Uttpueo-amomunueBsiii tpanat (MAI, YsAlsOi2) mnpexacraBisier co0Ooi
KPUCTAJNIMYECKUM MaTepuan KyOM4ecKoW CTPYKTYphl, 00Jalaloluil YHUKAIbHBIMU
ONTUYECKUMU U  (UBUKO-XUMHUECKMMU  CBOWMCTBAMM, UYTO  JENaeT  €ro
BOCTpeOOBaHHBIM B 007acTH ()OTOHMKH W ONTOXJIEKTPOHUKU. biaromaps BbICOKOM
XUMHUYECKON CTaOMIIBHOCTH, TEPMUYECKON CTOMKOCTH M ONTHYECKOW MPO3pavyHOCTU
B IIMPOKOM CHEKTpaibHOM Auana3zone, MAI" npumensiercs B LED-TexHonorusax ais
reHepanmu  O6emoro cBeta. OCHOBHBIM TMPEUMYIIECTBOM JAaHHOTO JIFOMHUHOGOpa
ABJIIETCS €ro CcrnocoOHOCTh A(P(PEKTUBHO NPeoOpPa3OBbIBaTh KOPOTKOBOJIHOBOE
U3IIyYCHHE, CO3aBAa€MOE CHHUMHU M  yJIbTpadUOJETOBBIMU  CBETOJMOAAMM,
B IIMPOKHI CIIEKTp BHJIMMOIO CBETA, YTO JAEJAET €ro WACAIbHBIM JJIA CO3JaHUus
BbICOK03(D(PEKTHBHBIX UCTOYHUKOB Oestoro ceera [1-3].

Ocoboe pacrnpocTpaHeHue Tmodayunia Kommo3uiusa YsAlsOn:Ce*', r1ae
JIETUPOBaHUE LiepUs 00ECIeYMBAET UHTEHCUBHYIO (DOTOIFOMUHECHEHUUIO B JKEITOM
nUana3oHe ¢ JUIMHOM BOJHBI OKOJO0 530-560 M. Takasgs xoMmo3unusg SBIISIETCS
ONTUMAJIBHON JI1 MOJyYEHUs BbICOKOKAYECTBEHHOI'O OEJIOro CBeTa B COYETAHUU
C CUHUMU CBETOANOaMHU, TOCKOJIbKY Ce*" MOHBI BBOJAST B CUCTEMY JOMOJHUTEIbHBIE
HSHEPreTUYECKHE YPOBHU, YTO MO3BOJISIET 3P (HEKTUBHO MPeoOPa30BbIBATh CUHUI CBET
B Oosee Temuble OTTEHKH. Kpome TOro, BapbMpOBaHHWE KOHLEHTpALUU ILepus
Y YCJIOBUM CHUHTE3a MO3BOJISET KOHTPOIUPOBATH JIOMUHECLIEHTHBIE XaPAKTEPUCTUKH
HUAI', Takue Kak SpPKOCTb, IIUPUHA CHEKTpa MH3Iy4YeHUss U SPPEKTUBHOCTDH
KBaHTOBOI'O BbIXOJA, YTO KPUTUYECKH BAXKHO [JISI CO3JaHUSI BBICOKOA(()EKTUBHBIX
OCBETHUTEIBHBIX yCTporcTB [1-3].

HNAT-momuHOpOpEl  Takke O00JaJat0T BBICOKOM TEPMOCTOMKOCTBIO, YTO
MO3BOJISIET UCIOJIB30BATh UX B YCIOBHSIX 3HAYUTENIbHBIX TEMIEPATYPHBIX HArPy30K,
TUIMAYHBIX JUISI MOILIHBIX CBETOAMO0B. Kprcrammueckas CTpyKTypa U XUMHAYECKAsI
ycToiunBOCTh Y3AlsO12:Ce*" menator ero MarepuaaomM, ClioCOOHBIM BBIJICP)KUBATH HE
TOJILKO TEIUIOBbIE, HO W MEXaHWYECKHWE Harpy3Kd, 4TO pacmupser chepy
MPUMEHEHUS U TIPOJJIEBAET CPOK CITY>KObI YCTPOUCTB HAa €r0 OCHOBE.

@OTOMOMUHECIICHTHBIE XapakTepucTuku MAI" MOKHO KOPPEKTUPOBATh ITyTEM
3aMeIlIeHHs] OTIEIbHBIX aTOMOB WIJIM J00aBJIeHMs] COaKTHUBAaTOpoB. Hampumep,
n00aBJIEHUE 3JIEMEHTOB, TAKUX KakK TaJOJMHUN WM TEepOui, MOMKET YJIY4YIUTh
CBETOOTJayy W PaCUIMPHUTh JHANA30H H3IydeHus. Takas alanTUBHOCTH IO3BOJISET
npuMmeniatb MAT-momunodopsl He Tonbko B LED-ocBemennn, HO ¥ B Ja3epHbBIX
crcTeMax U JIUCIUICAX C BBICOKOMW SIPKOCTHIO M LiBeTonepenauei [1, 2].
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N3yyenue (HakTopoB, BIAMSIOMMX HA CHEKTP W WHTCHCUBHOCTH W3IIyYCHHS,
TaKUX KaK KOHIICHTpallUsl aKTUBATOPOB, KPUCTAIUIMYECKAs CTPYKTypa U YCIOBUS
CUHTE3a, MO3BOJsieT onTumMuzupoBath WAI-moMuHOGOpPHl IS  KOHKPETHBIX
IPUMEHEHHH. OJTO OCOOCHHO BaXHO A pa3pabOTKH HOBBIX OCBETUTEIIBHBIX
MpUOOPOB, TAaKMX KaK CBETOAUOABI BBICOKOW SIPKOCTH W JIa3ephl C YCHUIICHHOU
CBETOOTIaUEeH

MarepuaJjbl 1 METOAbI

Jns  umcciaenoBaHuid ObUIM  CHHTE3WpoBaHbl oOpasiel  MAI-momMunodopa
METOJIOM 30Jb-T€JIb CHHTE3a. TemmepaTypa CHHTE3a BapbHUpOBajach B JHAra3oHE
900-1100 °C [1]. OOpa3ipsl gonupoBaHbl HepueM B KoHueHTparuu 0,5%, 4o,
COTJIaCHO JIUTEPaTypPHBIM JTaHHBIM, IMO3BOJSET JOCTUYh ONTHUMAIBHBIX MapaMeTPOB
moMuHecHieHIIMU. CHeKTpalibHble HW3MEpPEHUs MPOBOAMIUCH C HCIOJIb30BAHUEM
crekTpodoTOMeTpa M JIFOMHUHECIIEHTHOTO CIEKTpoMeTpa. B HadambHOW cTaauu
MeToAa ObUIM MOJATOTOBJIEHBI PACTBOPHI MPEKYPCOPOB OKCHUIOB UTTPHS, ATIOMUHUS
U IIepHsl, CMEIIaHHBIC B 3aJaHHOW CTEXHOMETPHUHU JJIsI 0OECIeUEHUsST ONTHUMATbHOU
koHueHtpaiuu Ce*'. TlomydeHHBIH 307b BBIICPKUBAICA 1O TeaeoOpa3HOro
COCTOSIHHMS, TIOCNIE 4Yero OCYIIECTBISIach CyIIKa W TepMudeckas o00paboTka
B My(ebHOM meyu.

[TpokanuBaHue MPOBOIUIIOCH B OKUCIUTENBHONU aTMochepe s cTabrn3arin
CTPYKTypbl rpaHara. TemmnepaTypHblid nuana3oH cuHTe3a coctaisia 900-1100 °C,
YTO, TI0 JaHHBIM TPEIIISCTBYIONINX HCCIICIOBaHUM, TTO3BOIISIET (hOPpMUPOBAThH (a3y
Y3Als012 1 OJHOBPEMEHHO CHIKAET BEPOSITHOCTh OOpa30BaHUS BTOPUYHBIX (Has.
OntumanbHbIN ypoBeHb AonupoBaHus nepuem — 0,5% mo macce — oOecrneunBaeT
BBICOKYI0O HMHTEHCHUBHOCTH (POTOIIOMUHECIICHIINM, OCOOCHHO B IKEJITOM YacTu
CIEKTpa.

Jlnst  aHanmm3a  ONTHYECKUX ~ CBOMCTB  TMPOBOJWIINCH  CIIEKTPAJIbHBIE
WCCIICIOBaHMsI, BKJIFOYAIOIINE BO30YXKIAIOIIYI0 M SMHUCCHOHHYIO CIEKTPOCKOIIHUIO,
KOTOpBIE BBITIONHSIIUCH Ha crekTpodoromeTpe ¢ auanazoHom jiiuH BoiaH 200—800
HM.  l3MepeHune  JIFOMHUHECIEHTHBIX  XapaKTEPUCTUK  MPOBOJWIOCH  HA
cneKTpoIrooOpUMeTpe TMpU BO3OYKICHUH OOpa3lloB Ha anuHe BOJHBI 460 HM,
COOTBETCTBYIOIIEH  MakcumaiabHOM 3¢ dexTtuBHOCTH  BO30yxaeHuss  Ce'-
aktTuBUpoBaHHOrO AT .

Pe3y.]'leaTLI HCCJIeJ0BAHUA

AT -nmromMmuHOQOp, aKTUBUPOBAHHBIA IEPUEM, XapaKTEPU3YETCA UIUPOKUM
CrieKTpoM (hOTOJIFOMUHECIICHIIUN ¢ MaKCUMyMOM 0KoJji0 530-560 um. I[TukoBas qiuHa
BOJIHBI JIIOMHUHECIEHIIMM MOJKET HE3HAUHTEIbHO CMEIIAaTbCd B 3aBHCHUMOCTH OT
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KOHIICHTpAllMM AaKTUBAaTOpPA W YCIOBHM CHHTE3a, YTO CBSA3aHO C IIEPECTPOMKOU
DHEPreTUYECKNX YypoBHEN wHoHOB (e’ B kpucrammueckon pemerke WAL
Ha pucynke 1 npuBenensl ciekTpsl GporomoMuHecteHuny u Bo30yxaeHus MAI:Ce

JIOMUHO(GOPOB.
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Puc. 1. Cuexktpsl GpoTOIIOMUHECHEHIIUU

u Bo30y:kaenust MUAI':Ce mromunogoposn

Crnextp nornomenust YsAlsO12*" BkITtouaeT mosiocy MOTJIONICHHS B IUAMa30He
400-500 HM, YTO COOTBETCTBYET TIOTJIONICHUIO CHHHX CBETOAMONOB. JlaHHOE
cBoiictBo  nenaer HAI-momuHOPOp MEpPCHNEKTHUBHBIM  JUIsl  WCIIOJIb30BAHUS
B COUYETAHUH C CHHUMHM CBETOJIMOIAMH JIJISl TIOJTydeHHs O€JI0ro CBETA.

Hepuit B crpykrype HMAI' urpaer KiO4eBYyIO poOJib B JIFOMHUHECIIEHTHBIX
CBOMCTBax, (OpMHUPYS SHEPreTHUECKUE Mepexonabl Mexay coctosHusmu 4f u 5d.
DHEPreTUYeCcKOe pa3iesICHHe MEKy YPOBHSAMM 3aBUCUT OT KPUCTAUIMYECKOTO MOJIS
U HUCKOKEHMM pemeTkd npu cuHTe3e. OnTUMalibHbIE YCIOBUS — CHUHTE3a
o0ecreynBalOT MUHUMAJIbHOE KOJIMYECTBO 1€(EKTOB, UTO, B CBOIO OUepe/lb, CHIKACT
BEPOSATHOCTh O€3bI3TyUaTeNIbHBIX MEPEX0/I0B.

3akJIroueHue

B pe3ynbraTre mNpOBEAECHHBIX MCCIEAOBAHUM YCTaHOBJEHO, uto WMAI'-
JOMUHOGOP, JTOMUPOBAHHBIN IIEpUEM, JIEMOHCTPUPYET BBICOKYH) CTaOMJIBHOCTD,
WHTEHCUBHOCTh JIIOMUHECIICHIMM W IIUPOKUW CHEKTp NPUMEHEHHUs. MeToauku
CHUHTE3a, KOHTPOJIb KOHIICHTPAIIMU aKTHUBATOPOB U IMapaMeTpbl TEPMOOOpPaOOTKU
OKa3bIBAIOT 3HAYMTEIBHOE BIIMSHHUE HA JIIOMUHECIICHTHBIE CBOMCTBA MaTepuala.
JlanpHeWmme ucciieqoBanus OymyT HalpaBiICHBI HA YIYUYIICHHE TEXHOJIOTHYECKUX
MMapaMETPOB CUHTE3a U PACIHIUPEHUE CHEKTPAIBHBIX XAPAKTEPUCTHUK I CO3JAHUS
HOBBIX MaTE€pPHUAJIOB ISl CBETOIUOOB M IPYTUX (POTOHHBIX MPHIIOKEHUH.
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®OPMUPOBAHUE ®YHKIIMOHAJIbBHOM TPAMOTHOCTH
HA COBPEMEHHOM YPOKE HH®OPMATUKU YEPE3 CO3JAHUE
BOEHHO-TATPUOTUYECKOTI O IIVIAKATA B CANVA

Pumep Maprapura BaaagumupoBHa
['ocynapcTBeHHOE yupekaeHre 00pa3oBaHUs

«Cpennss mkoisia Ne 5 umenu I1.3. Kanununa r. I'poaHo»

AHHoTamusi: B cratee paccmarpuBaeTcs mpouecc  (HOpPMHUPOBAHMS
(YHKIMOHAIBHOM T'PAMOTHOCTH HAa YpOKEe HWH(POPMATUKH dYepe3 MPOEKTHYIO
NEATEIBHOCTh,  BKJIIOYAIOLIYX0  CO3JaHME BOCHHO-IIATPUOTUYECKOIO  IUIaKaTa
C UCHOJIb30BaHMEM OHJaliH-cepBuca Canva. Mccnemyercs B3aMMOCBSA3b MEXKIY
pa3BUTHEM  LHU(PPOBBIX  HABBIKOB,  (YHKIHMOHAJbHOM  TIPAMOTHOCTH  H
[IaTPUOTUYECKOTO  BOCIMTAaHMA  IIKOJIBHUKOB.  [IpuBomsarca  Meroauuyeckue
PEKOMEHJalMU ISl yYUTENEeH, a TaKKe NMPUMEPHl 3aJaHuil Uil IPOEKTHON padoThI,
HAIIpaBJICHHBIE HA IIOBBIIICHWE MOTHUBALMA YYCHUKOB, PAa3BUTHE KPEATUBHOCTU
Y KPUTHUYECKOTO MBILIUICHUS.

KuaroueBble cjoBa: (yHKIMOHAIbHas T'PaMOTHOCTb, MNaTPHUOTUYECKOE

BocrnuTanue, nHpopmarnka, Canva, mpoeKTHas JAESTEILHOCTD.

FORMATION OF FUNCTIONAL LITERACY IN A MODERN
COMPUTER SCIENCE LESSON THROUGH THE CREATION
OF A MILITARY-PATRIOTIC POSTER IN CANVA

Rimer Margarita Vladimirovna

Abstract: The article examines the process of developing functional literacy in
a computer science lesson through project activities, including the creation
of a military-patriotic poster using the Canva online service. The relationship
between the development of digital skills, functional literacy, and patriotic education
of schoolchildren is explored. Methodological recommendations for teachers are
provided, as well as examples of assignments for project work aimed at increasing
students' motivation, developing creativity and critical thinking.

Key words: functional literacy, patriotic education, computer science, Canva,
project activities.
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dopmupoBaHue (PYHKITMOHAIBHONW TPAMOTHOCTH Yy IIKOJBHHKOB CTAHOBHUTCS
BOKHOMU 3aj7aueii B COBPEMEHHBIX 00pa3oBaTeIbHBIX Mpolieccax, 0COOCHHO Ha (oHE
CTPEMHTEIIBHOTO Pa3BUTHS ITUGPOBBIX TEXHOJOTUH W pocTa 00beMa MH(POPMAIIUH.
Ypoku WHPOPMATHKU TPEAOCTABISIOT YHUKAIbHBIE BO3MOXKHOCTH JJISI Pa3BUTHUS
JAHHOM KOMIIETEHIIMHU, TaK KaK MMEHHO Ha A3THUX ypoKax OO0ydaronuecs MOTYT
PaKTUKOBAaTh HABBIKM KPUTHUYECKOTO MBIIUICHUS, paboThl ¢ HHpopMaruendn Hu
M(POBYI0 TPAaMOTHOCTh. B KOHTEKCTE€ MAaTPUOTHYECKOTO BOCIMTAHHS CO3JIaHHE
BOEHHO-TIATPUOTHYECKOTO TIaKaTa ¢ UCTIOJIb30BaHUeM IutaTdhopmbl Canva mo3BOJISET
peanu3oBaTh ~ Cpa3y  HECKOJbKO  0Opa3oBaTelbHBIX  3amady,  (popmupys
(YHKITMOHATIBHYIO TPAaMOTHOCTh M PACIIMpsIsi 3HAHUS B 00JIACTH TPaKJaHCKOM
OTBETCTBEHHOCTHU U UCTOPUH.

OyHKIMOHAJIBHAS TPAMOTHOCTh — ATO CIIOCOOHOCTH YEJIOBEKa HMCIO0JIb30BaTh
3HAHUS U HABBIKU JUISl PEIICHUS] PeaibHBIX 3a7a4, B3aUMOJICUCTBUS C OKPYKAIOIIUM
MHUPOM U BBINIOJHEHUS Pa3IMYHBIX COIMAJIBHBIX pojed. OHa BKIIOYaeT B ceOs
HECKOJIbKO aCIEeKTOB:

1. Ywmratejbckasi TpaAMOTHOCTh — yYMEHHE ITIOHUMATh U MHTEPIPETUPOBATH
TEKCTOBYIO HUH(POPMAITHUIO.

2. MaremaTu4yeckasi rpaMOTHOCTh — CIIOCOOHOCTBH peliaTth MpoOJIeMBbI C
HCIIOJIb30BaHUEM MaTEMAaTUUECKUX 3HAHUM.

3. EcrecTBeHHOHAy4YHasi TPAMOTHOCTb — CIIOCOOHOCTH Y€JIOBEKA 3aHUMATh
AKTUBHYIO TPAXKJIAHCKYIO TO3UIIMI0 IO BOMPOCaM, CBA3AHHBIM C €CTECTBEHHBIMU
HayKaMM, ¥ €r0 TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU UJICSIMU.

4. MuHaHCOBas I'PaMOTHOCTb — J3TO 3HaHUWE W TMOHUMAaHUE (PUHAHCOBBIX
MIPUHIIMIIOB M MIOHATHUH, TI03BOJIsAIONIee d(DPEKTUBHO YIPABIATH CBOUMH (PHHAHCAMU
Y IPUHUMATh 00OCHOBaHHbIE (PUHAHCOBBIE PEILICHHUS.

[TaTproTnyeckoe BOCIIMUTAHUE SIBJISICTCSA HEOTHEMJIEMOU YacTbhIO
BOCIUTATEILHOTO TMpoliecca, CIOCOOCTBYIONIEro (HOPMUPOBAHUIO HAITMOHATBHOM
UJICHTUYHOCTA W YYyBCTBA OTBETCTBEHHOCTHM 3a Pomuny. UYepe3 wucroputo u
KYJbTYPHBIE CUMBOJIbl YYEHUKOB MOKHO MPHUOOIIATH K TPAJIUIIUSAM U BOCIIUTHIBATh B
HUX VYB@XEHHE K HCTOPUUYECKOMY MPOLLIOMY CTpaHbl. BBelneHHe BOEHHO-
MaTPUOTUYECKOM TEMaTUKM Ha ypokax UWH(POPMATHKKA TOMOTraeT pacIIMpPUTh
KPYro30p W 3aKpenuTh 3HAHUA IIKOJIbHUKOB, CO3JaBasi CBA3b MEXKY TEXHUUECKUMU
3HAHUSAMM U TPAKTAHCKUM BOCIIUTAHUEM.

Ilnardgopma Canva Kak HHCTPYMEHT JJIs1 00Pa30BaTeJIbHBIX IPOEKTOB

Canva — 370 nonyJaspHbIA OHJIAHH-UHCTPYMEHT AJIs Tpaduyeckoro au3aiHa,

KOTOpBIﬁ IMMO3BOJIICT CO3JaBaTb BHU3YAJIbHBLIC MAaTCpPHAJIbI paSJ'II/I‘lHOI\/'I CJIOKHOCTH.
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JIist yyamuxcsl JaHHBIH MHCTPYMEHT IIOJIE3CH TEM, YTO OH WHTYMTHBHO IIOHSTCH,
uMeeT OMOIMOTeKYy OeCIUIaTHBIX 1M1a0J0OHOB U M300pKEHUH, a TaKXKe MPeIOCTaBIIsSCT
BO3MOXKHOCTh CO3/1aBaTh MPOQPECCHOHAIBHO O(GOpPMIICHHBIE TPOCKTHI, pPa3BUBAS

KpCaTUuBHLIC CITOCOOHOCTH M HAaBBIKH pa6OTBI C Fpa(i)I/I‘ICCKI/IMI/I pC€aaKTOpaMHu.

MeTtoaos10rusi 1 moAX0AbI K GOpMUPOBAHUIO

(GyHKUMOHAJBHOU TPAMOTHOCTH HA YPOKe HH(POPMATHKH

IlocTaHoBKa 3a7a4M: CO3IaHHE BOCHHO-TATPHOTHYECKOIO IJIAKATA

Ha mepBoMm stamne yuutenb WHGOOPMATUKHA CTABUT Mepe] yYallUMUCS 3a1ady:
co3JaTh IJJAKaT, TMIOCBSIIEHHBIA Tepol0, Ybe HMA HOCHT Halla MIKOJIA.
[lerp 3axapoBuu KanuHuH — HayalbHUK O€IOPYCCKOro ImTadba MapTHU3aHCKOTO
nerkeHus 1942—1944 rr., nepBblil ceKpeTapb T'POJAHEHCKOTO 00JIACTHOIO KOMHUTETA
KOMMYyHUcTHYecKo maptuu benapycu 1944—-1948 rr. 3aganue NOMKHO BKIIOYATh
KAK MCCIIENOBATEIbCKYI0, TaK M TBOPYECKYK cocTaBisitonryro. Ilemaror
MOJYEPKUBAET, 4YTO LEJIb MPOEKTa — HE TOJBKO CO34aTh 3CTETHUYECKH
MpPUBJICKATEIbHBIN IUIaKaT, HO M TMepefaTh ero OubiaumorpaduyecKuili CMBbICT,
UCIIOJIB3YS TEKCT U U300paKeHUsI.

JTanbl padoThbl HAX IPOEKTOM

1. HUccaexoBanue TeMbl

VYyamuecss viyT MHPOPMALIMIO B MPOBEPEHHBIX MCTOUYHMKAX (Marepuan s
MJlaKata B3ST M3 apXMBOB LIKOJBHOTO My3€sl) CTPYKTYPUPYIOT M aHAJIU3UPYIOT €€,
paccMatpuBas xu3HeHHbIN 1yTh [1.3. Kanununa, natel, coobiThs. JlaHHBIN mporiecc
CIIOCOOCTBYET Pa3BUTHIO YNTATEIBCKON M HHPOPMALIMOHHON TPAaMOTHOCTH.

2. Tlondop BU3YaJIbHBIX U TEKCTOBBIX MATEPHAJIOB

VYyammecss HaxXoAaT M300paKeHUs, BBHIOMPAOT MOAXOANTUE IIPUPTHI
Y LBETOBBIE CXEMbI, UTOOBI UX MPOEKT HE TOJbKO MH(GOPMHUPOBAJ, HO M MPUBJIEKAI
BHUMAaHHE ayJIUTOPUU. DTO MO3BOJISIET Pa3BUBATh ITU(DPOBYIO TPAMOTHOCTh U HABBIKU
paboThI ¢ BU3yaIbHOU MH(OpMaIuei.

3. Co3nanue makera B Canva

Vyammecs co3zgaror B Canva MakeT IUIakara, pacupenensis TEKCT
U U300pakeHHsl TakK, 4TOOBI CO37aTh T'APMOHUYHYIO KOMIIO3MIIMIO. 37€Ch Ba)KHO
MCIIOJIb30BAaHUE HHCTPYMEHTOB IpaUuecKoro Au3aiHa, TaKuX KakK CJIOU, HAJI0O)KEHHE,
[[BETOKOPPEKIUSI W KOMIIO3UIIMOHHBIE MPHUEMBI, YTO CIHOCOOCTBYET pPa3BUTHUIO

KpCaTUBHOCTH.
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4. AHaJIW3 ¥ CAMOOIEHKA

[Tocne 3aBepiieHus pabOThl YUYEHHMKH MPECTABISIOT CBOU IUIAKATHI KJIacCy
U OOBSICHSIIOT BBIOOp M300pakeHW W TekcToB. Takas dopma paboTel GopMupyer
yMeHUs pedIeKcur, CIOCOOCTBYET pa3BUTHIO KPUTHYECKOTO MBINUICHUS H
OIICHOYHBIX HABHIKOB.

[IpakTrueckoe ucmonp3oBanne Canva Ha ypokax WHOOPMATHKHU JJIsT CO3TaHUS
BOCHHO-TIATPUOTHUYECKUX IUJIAKATOB IOKA3bIBAET TOJOKUTEIbHBIE PE3yJIbTaThl.
B xone uccnenoBanust ObJIO OTMEUYEHO, YTO YUYEHUKH MPOSIBISIOT BHICOKUNA YPOBEHb
3aMHTEPECOBAHHOCTH, OXOTHO BBITIOJHAIOT 3a/IaHUsI U JIEMOHCTPUPYIOT OCO3HAHHOE
OTHOIIEHUE K MPOEKTy. Ha OCHOBE MTOTOB 3aHATHH MOYKHO BBIJICTUTH CIICTYIOIIHEC
pe3yIbTaThI:

1. TloBbllIeHHE MOTHBAIIUM ¥ BOBJIEYEHHOCTH

BoenHo-naTpuoTuyeckass TeMaTUKa MpoOyXKJAaeT y ydalluxcsi HWHTEpeC
K HUCTOpUH, a paboTa C COBPEMEHHBIMH HHCTpyMeHTamu (Hampumep, Canva)
MO/IJIEPKMBAET UX MOTUBAIIMIO 32 CYET MHTEPAKTUBHOTO U TBOPUYECKOTO MOXOIa.

2. Pa3ButHe (PYHKUMOHAJIBLHOW rPAMOTHOCTH

VYyammecs ydvarcs aHAIM3UPOBATh WH(QOpMAIMIo, Co37aBaTh JIOTHYECKU
CTPYKTYPUPOBAHHBIC W BHU3YaJbHO IPUBJIIECKATEIbHBIE TUTAKATHI, TOBBIIIAS CBOU
IM(QPOBBIC I YNTATEITHCKAEC HABBIKH.

3. dopMupoBaHUE I'PAKIAHCKON MO3MLIMHU

[laTpuoTnueckas TeMaTHKa CHOCOOCTBYET BOCIMTAHUIO YYBCTBA YBa)KCHUS
K HCTOPUYECKUM COOBITUSIM, (OPMUPYS TPAXKIAHCKYIO CO3HATEIBHOCTh U

OTBETCTBEHHOCT.
MeTtoauyeckue peKOMEHAAMU

1. Onpepesnenue uesei NpoexkrTa

[lepen Hauamom paboThl HEOOXOAMMO YETKO CHOPMYIUPOBATH NI MPOCKTA,
MOTYEPKHYB €ro o0pa3zoBaTelIbHOE U BOCIIUTATEILHOE 3HAUYEHHE.

2. TlomaroBble HHCTPYKUMH N0 padote ¢ Canva

Tak kak He BCe YYEHUKM BIAJCIOT HaBBIKAMH pabOTHl € TpaduuecKuMu
pemakTopamu,  IenecooOpa3HO  MPEeNOCTaBUTh  MOIIATOBBIE  WHCTPYKIUH,
OOBSICHSIIONIIIE OCHOBHBIE HHCTPYMEHTHI Canva

3. Opranusanusi 00cyKaeHHsI U aHAJIN3A

[Tocne 3aBepuieHust pabOTBI PEKOMEHIYETCS TMPOBECTH  OOCYXACHHE
pe3yNbTaTOB. YUUTENb MOXET 3a7aThb BOMPOCHI, CTHUMYIHPYIOIIME KPUTUYECKOE

MBIIIIJICHUEC U CaAaMOOIICHKY YUYCHHKOB.
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4. OueHuBaHHe € y4eTOM (PYHKIMOHAJIBHOM IPAMOTHOCTH

OneHka mnpoeKkTa JAOJDKHA BKIKOYATh HECKOJIBKO KPUTEPHUEB: KayeCTBO
BU3YaJIbHOW TpE3eHTalli, 0OOCHOBAaHHOCTh BHIOOpAa MaTEpUANOB M COOTBETCTBHE
IIOCTAaBJICHHBIM 33/1a4aM.

®opmupoBanue  (QYHKIMOHAIBHOM  TPAMOTHOCTH  Yepe3  MPOEKTHYIO
JESTEIbHOCTh Ha YpOKaxX HMH(OPMATUKM NPEACTaBISIET COOOW INEepCHEKTUBHBIN
METOJI, OCOOCHHO B YCJIOBHSIX BO3PACTAIOLIEH 3HAYUMOCTU HHU(PPOBBIX TEXHOJIOTHIA.
Co3aHne BOCHHO-IIATPUOTHUYECKOTO IUIAKATa IO3BOJIIET YYEHUKAM COYETaTh
M3YyYeHUE HCTOPUU M LHUPPOBBIX HHCTPYMEHTOB, pa3BUBas aHAJIUTHYECKOE U
KpEaTUBHOE MBIIUIEHUE. OTOT IMOAXOJ IIOMOTaeT HMHTETPUPOBATh 3HAHUS U3
pazNMYHBIX O0JacTeil, a Takke CHOCOOCTBYET BOCHUTAHUIO NATPUOTHU3MA H
OTBETCTBEHHOCTH.  PexomeHayerca  Ooiee  IIMPOKOE  BHEAPEHHE  TaKHUX
MEKIUCIUIUIMHAPHBIX IPOEKTOB, KOTOPBIE ITO3BOJIAKOT YYalllUMCSl OCO3HABATh
LIEHHOCTh CBOMX 3HAHUU U IPUMEHATH UX HA IPAKTUKE.

Cnucok aureparypsl

1. Canva: cozmanue BOEHHO-TIATPUOTHYECKOTO IIaKaTa [DIEKTPOHHBIN
pecypc]. — Pexxum nocryna: https://www.canva.com/ — [lata qoctymna: 16.10.2024.

2. HamuonanpHOE WUCCIIEIOBaHUE KadecTBa O0O0pa3oBaHUsl [DIEKTPOHHBIN
pecypc]. — Pexxum moctyma: https://adu.by/ru/pedagogam/natsional noe-issledovanie-
kachestva-obrazovaniya-niko.html. - Jlata noctyma 14.10.2024.
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POPMHUPOBAHUE KOMMYHUKATHUBHbBIX HABBIKOB
JIETE¥M C OB3 B ITIPOIIECCE COBMECTHOM JESTEJbHOCTH

Ananuxosa Upuna I'ypbeBHa
I1e1aror-Icuxoyor
MBOY «Cpennsis ob1eoopazoBareibHas mkosa Ne 4

AHHoTanmusi: CraThsi MOCBAlIEHA (POPMHUPOBAHUIO KOMMYHUKATHBHBIX
HAaBBIKOB B Pa3JIMYHBIX BUJAX IEATEIBHOCTH U CILIOYEHHE KOJUJIEKTHBA Yy IETEU C
OB3. JlaeTcsi KOHKpPETHBIA NPAKTUYECKUWA Marepuan Ajig (pOpMUPOBaHUS HABHIKOB
(¢ (PEKTUBHOrO B3aUMOJEUCTBUS, 3MOLUOHAIBHOIO PpACKpPENOUIEHUS JEeTed U
CIUIOYEHMS Tpynnsl. Wrpel-ngpamatns3anuy, KyKOJIBHBIM TeaTp, PYCCKHME HAPOIHBIE
UTPBI, TBOPUYECKHUE KOHKYPCHI — BCE OTO IPU3BAHO CKOPPUIMPOBATH SMOLIMOHAIBHYIO
chepy nereit ¢ OB3, CHATb SMOLMOHAIBHYIO 3aATOCTh U HAIPSDKEHHE, a TaKKe
pa3BUBaTh YYBCTBO CONPUYACTHOCTM M OOUIHOCTU C APYTUMHU JA€TbMU. JlaHHBIE
METOJINYECKUE pa3pabOTKU MOTYT OBITh MCIOJIb30BAHbI YUUTEISIMHU, BOCIIUTATEISAMU
U BCEMHU B3pOCIBIMH, KOIO BOJIHYIOT OpPOOJEMBbl BOCHUTAaHUS U TapMOHHU3ALUA
JIMYHOCTH JETEN.

KiroueBble cj10Ba: KOMMYHUKATHBHBIE HaBbIKM, TpynmoBas padora,
netu OB3.

FORMATION OF COMMUNICATION SKILLSOF CHILDREN
WITH DISABILITIESIN THE PROCESS OF JOINT ACTIVITIES

Apalikova lrina Guryevna

Abstract: The article is devoted to the formation of communication skills in
various types of activities and team building in children with disabilities. Specific
practical material is provided for the formation of skills for effective interaction,
emotional liberation of children and group cohesion. Dramatization games, puppet
theater, Russian folk games, creative competitions — all thisis designed to correct the
emotional sphere of children with disabilities, relieve emotional tightness and
tension, and also develop a sense of belonging and community with other children.
These methodological developments can be used by teachers, educators and all adults
who are concerned about the problems of education and harmonization of the
personality of children.

Key words: communication skills, group work, children with disabilities.
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OpHOM M3 OCHOBHBIX 3aJia4y paboThl Mejarora-ricuxosora B paboTe ¢ JAeTbMU
¢ OB3 sgaBnsieTcss MakCUMalIbHOE COAECHCTBUE JTUYHOCTHOMY Pa3BUTHIO JETEH M HX
COLIMAJIbHOM aJanTallH.

OBnazeHre TEXHUKOM OOIIEeHNUs, KAK © MHOTUMHU JAPYTUMH YMEHUSIMHU, y JACeTeH
¢ OB3 mpoucxomutr B 3HAYMUTENBbHO Oo0Jee MO3JAHHE CPOKU, YEM Y HOPMAaJIbHO
pPa3BUBAIOIIMXCS JIeTE€H, a 4acTo 0€3 CHEeHHAJIbHOIO0 OOYyYEHHs] HE MPOMCXOAMT
BOOOIIE: €T HE MPOSBISIOT MHTEpEca K OKPYKAIOIUM HIIM OTPaHUYUBAIOT CBOU
KOHTaKThl C HECKOJIbKMMU JoAbMH. Hegocrarounas  copmMupoBaHHOCTH
KOMMYHUKATUBHBIX HaBBIKOB nereil ¢ OB3 oTpunaTenbHO BIUSET HA Pa3BUTHE
JUYHOCTU peOeHKa, €ro MEXJIMYHOCTHBIX OTHOIICHUWA M 3aTPYAHSET YCTAaHOBJICHHE
KOHTaKTOB C OKPY’KalOIIMMH, OTPULATEIBHO BIMSAS HA COLMAIM3AIMIO, TOTJa Kak
COBpEMEHHasl MENaroruka M ICUXOJIOTHsI CTaBAT IHepes coOOM Lenb CO3aHus
yCIIOBUHM ycHemHoi conuanu3auuu pedenka ¢ OB3, uto u nenaer naHHyio padboTy
AKTyaJIbHOU.

Oo6yuenue nerert ¢ OB3 HanboJsiee yClemHo OCyIeCTBIsAETCS B MOBCEIHEBHOM
KU3HU YTEM BKIIOYEHHUS MX B COBMECTHYIO palbOTy, KOJUIEKTUBHYIO JE€ATEIbHOCTb.
['pynmoBast paborta pa3BuBaroT y geteii OB3 HaBBIKM TBOPUYECKOTO COJPYKECTBA
Y B3aMMOINIOMOIIH, IPpYy*O0y, TOBAPHUILECTBO U APYTrHe LICHHbIE KaueCTBA.

Jlns crjoueHus JAETCKOTO KOJUIEKTHMBA, (POPMHUPOBAHUS KOMMYHHKATHBHBIX
HaBBIKOB M MO>XHO MCIOJIb30BaTh CJIEAYIOIIWE UIPHl U YIPAKHEHHS: COBMECTHBIE
UTPBI, TeaTpaiu3alusi CKa3Kd, TPYNIOBOM KOJUIAXK, TBOPYECKUE 3aJaHUs, UTPbI-
COpPEBHOBAHMSI, PyCCKHE HAPOJIHbIE CKAa3KW W UTPHI, Mpa3aHUKU. B mpoiecce oOmmx
JeN y yHaluxcsl MposiBIsSETCS B3aUMONIOHUMAaHUE U MOIEPKKa IPYT Apyra.

Pabora mo CHJIOYEHHIO KOJJIEKTMBA HE JOJDKHA HOCUTh AIHU30UYECKUIN
XapakTep, OHa JODKHA OBITh EXKEAHEBHOW © 1uiaHoMepHou. Heobxommmo
HCIIOJIB30BaTh KXl yA0OHBIN Ccllydall il TOro, YTOObI Mo0ece10BaTh C JETbMH O
BAKHOCTH JIPY>KObI, B3AUMOBBIPYUYKHU, B3aUMOJICUCTBUS B KOJUIEKTUBE.

Jlis Toro 4toObl Kjacc, IIKOJa CTajdd TaKUM MECTOM, T JE€TH YYBCTBYIOT
cebsl, Kak 1oMa, MOKHO MCTOJIb30BaTh CIEAYIOIIUE TPYIOBbIE pabOThI U UTPHI.

HUrpa «Pyude€x» — pycckas NOABMIKHAs WIpa. YYaCTHUKHM DPa3leiIIOTCA Ha
Maphbl, B3SBIIUCH 32 PYKH, BCTAIOT B JIBE€ KOJIOHHBI HA HEKOTOPOM PACCTOSIHUU JIPYT OT
npyra. M3 cuemneHHbIX pyK MOdy4yaercs UIMHHBIN Kopuaop. Mrpok, komy He
J0CTaNIach napa, UIET K «MCTOKY» pydeilka W, IpOX0Js MOJ CUEIJIEHHBIMU PyKaMH,

MUIET Napy. 3aTeM B UTPY BCTYNAET HOBBIM BOJSIIUN.
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N300pa3utenbHoe TBOpPUECTBO — crheuudduueckass JeTcKasi aKTUBHOCTD,
HAIpaBJIEHHAs HAa JCTETHMYECKOE OCBOCHHE MHUpPa IMOCPEICTBOM H300pa3UTEIHLHOTO
HCKYCCTBa, HanboJiee JOCTYIHBIM croco0 mo3HaHus Mupa pedenkoMm. CoBMecTHOE
pUCOBAaHUE Ha OMNpPEACNICHHYI0 TEMYy BOCIUTBIBAET Yy JETeH MOJOXKUTEIHHOE
OTHOULIEHUE K COTPYIHUYECTBY. [leTu ywaTcsi AoroBapuBaThCsl APYr C JPYrom, 4YTO

OyayT pucoBaTh, Kak OyayT 3TO JeNaTh.

Puc. 1

JIns morpykeHuss B UTPOBYIO CUTYAlHI0 MOYKHO NPEMJIOKUTH CIEAYIOIINE
3amanusa. Hanpumep, Hy»KHO IEpEIUIbITh Ha JIOAKE peKy. I ne Haxo IpyKHO rpectu
Beciaamu. Ha «pa3» ApyxHO rpebeT mepBas KOMaHIa, Ha «aBa» rpebdeT Bropas
KOMaH[a.

Urpa « IIpoiian yepe3 nponacTby.

PebsitaM HY>KHO MPeoAOJETh NPONACcTh MO Kparo oOpwiBa. [Ipyu 3TOM HUKTO HE
JOJDKEH YNacTh. YUAaCTHUKHU CTAHOBSATCS Ha OAHKETKY B psiji, OOKOM JIpPYT K JAPYTY.
IlocnenHuii WrpoK NODKEH NMPOMTH 3a CIHMHAMHU JPYIMX YYaCTHUKOB M BCTaTh
BIIEpEIY KOMaHAbl. 3aT€M NPOXOJUT CIEIYIOUINI UIPOK KOMaHabl. MIrpok, KOTOPBIH
colen ¢ OaHKETKH, CYUUTAETCSI IPOUTPABILNM.
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Puc. 2

TBopueckoe 3ananue «/leHb 3a qHeM B cTpane PaHTa3us» U3 COOPHUKA CKa30K
CakoBnu H.A. D10 ynuBuTENBHAsA CTpaHAa CYHIECTBYET IOTOMY, YTO MBI MEUTAEM,
¢danTazupyem, BooOpaxkaeM. CTOUT HaM TOJBKO MPUAYMATh YTO-TO HEOOBIYHOE, HE
CYILLECTBYIOILIEE B pEalbHOM MHpE, KaK OHO celyac e TMOSBISETCS B CTpaHe
@daHTa3us U HAUMHAET KUTh CBOEU KU3HBIO.

Hetam mpeuiaraercs npeoopa3zoBath 00JIOTO, YKPACUTh €€, YTOObl OHA cTaja
nuBerymieil. TBopueckue 3aanusi CHOCOOCTBYIOT Pa3BUTHUIO (haHTA3UH, MBIIUICHUS Y
JETEN.

Puc. 3
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TeaTpanu3oBaHO-UTPOBAsI JeSITEIbHOCTD OKa3bIBaCT 0obII0e
MICUXOTEPANeBTUUECKOE BO3JIEUCTBHE, BIMAECT Ha SMOIMOHANbHYIO cepy peOeHka,
IMpU 3TOM BBHINOJHACT KOMMYHUKATHBHYIO (0OECIEYMBAIONIYI0 KOPPEKIHIO
HapyllieHus oOIIeHusl, (OPMUPOBAHUE AJIEKBATHOTO MEXKIMYHOCTHOTO TOBEICHUS,
CaMOOIICHKH ) (GYHKITHIO.

Puc. 4 Puc. 5

[TanbunkoBelil TeaTp. [[anbYMKOBBINA TEATp — 3TO NMPEKPACHBIM MaTepuan s
pPa3BUTHS y JeTel BOOOpa)KeHHUs, MbIIUICHUs, peun. CHavana AETH W3rOTaBIMBAIOT
CaMM KYKJIbl, & TIOTOM COCTaBJISIIOT CLHEHApUi W pasbIrpeiBatoT €ro. [Ipu cozmanuum
CIOJKETa B IMepBOE BpeMs y pedsT ObiBatoT TpyaHoctu. Ho mpu pasweirpeiBanuu 3-4
CIOKETOB, Jajiblie pedsATra caMHU MPOSIBISIIOT (DaHTAa3UI0 W MPEAJararoT HOBBIE
CIOJKETBI.

Puc. 6
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Urpa «/lomukm». CHavama [O€TH PHUCYIOT JOM, KOTOPBII MM HpPaBUTCA.
Paccka3bIlBalOT UCTOPHUIO, KTO B 9TOM JIOME JKMBET, YEM 3aHUMAETCA. 3aTEM U3 ITHX
JIOMHKOB BMECTE€ CTPOST ynuiry. Kaxapiii cam BbIOMpaeT MECTO AJisi CBOETO JIOMHKA,
JIaeT MOSICHEHUE, ITI0YEMY CIO/Ia OH IOCTAaBHJI CBOU JIOM. A B 3aKJIFOUEHHH BCE BMECTE
MIPUAYMBIBAIOT pPaccKa3 O TOM, KaK JKMBET JTa JACPEBHSA, KaKUME NPA3JHUKUA Tam
IIPOBOJAT, YEM 3aHUMAIOTCS JKUTEJIM ITON JepeBHU. MOXKHO 5TU JOMHUKH 3aCEIIUTh
CKa304YHBIMHU NIEPCOHAKAMU U COCTABUTH CBOIO CKA3KY.

Puc. 7. Urpa «lomukun» Puc. 8. Urpa «{loMmuxmn»

Urpa «ITupater». [Iupatel motepnenu KopabIeKpyIIeHUE B MOPE U OKa3aJuCh
Ha HeoOUTaeMoM OCTpoBe. JIeTsM HYKHO PElIUTh, YeM MUPATHI OYyT 3aHUMATHCS Ha
OCTpOBe, KaK OyayT 3alUIIaThCs OT OMAcHOCTEH, KTO OyJeT TJaBHBIM Ha OCTPOBE,
Kak OynyT H0ObIBaTh MponuTaHue. JJaHHast urpa Xopolia TeM, 4TO TMOJABOJIUT JETEH K
TOMY, 4TO B JIOOOM OOIIECTBE Ka)Ablil €ro 4YjeH JOJDKEH COONIoAaTh MpaBWia U
MOPSIAOK, BHOCUTH CBOM BKJIAJl B pa3BUTHE KOJJICKTUBA.

Puc. 9
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['pynnoBoit komnax «/lonuna cHoBuaeHuil». JlaHHoe 3amaHue U3 cOOpHUKA
cka3zok CakoBuu H.A. JleTy BBITIONHSIOT IPYIIOBOM KOJUIAX M3 CBOMX CHOBUJICHH,
MOTOM KaXJbIil paccka3piBaeT 0 cBoeM cHe. OcranbHble pedsTa MBITAIOTCS AATh
OoOBsICHEHHE, TOYEMY TOT WM MHOM peOEHOK BUJEN TaKUE€ CHBI, IPEIaraloT BbIXO.
13 3TOU CUTYaLlMH, IPYKECKH MOIIECPKUBAIOT PaCCKa3yMKa.

.'l:_i v

KonnextuBHbli Koinax. TexHHKa KOJuIaka — 3TO IE€ATEIBHOCTD, B PE3YyJIbTaTe
KOTOpPOM [JE€TH CO3J4al0T HOBOE, OPUIMHAIBHOE, INPOSBISAIOT CaAMOCTOSATEIBLHOCTD,
y4darcsi coTpynHndaTth. COBMECTHBII TBOPUYECKHI OMBIT yOeperaer oT pa3o4apoBaHHiA
B COOCTBEHHBIX CHJIaX, CIICOOCTBYET MOBBIILIEHNIO aBTOPUTETA CPEAN CBEPCTHUKOB.

Puec. 11
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3akiroueHue

CaMblil KOPOTKHUH MyTh SMOIIMOHAJIBHOIO PACKPEIOIIEHUsI peOeHKa, CHATHUS
3a)KaTOCTH, OOYy4YeHUS UYyBCTBOBAHHIO M  XYyJI0XKECTBEHHOMY BOOOPa)KEHUIO
— 3TO MyTh 4Yepe3 Urpy, (aHTa3upOBaHUE, COUMHUTEIBLCTBO. Uepe3 cHerUalbHO
OpPraHM30BaHHYIO KOPPEKLHMOHHYIO WIpOBYyIHO JesArenbHocTh jaetn ¢ OB3
YIOBJIETBOPSIIOT pa3iMyYHble MOTPEOHOCTH: B OOIIEHMM, AKTUBHBIX JEHCTBUSX,
BO3MOKHOCTH Y3HaBaTh HOBOE, BBIpaXKaThb CBOE MHEHHUE; NPHOOPETAIOT HAaBBIKH
CJIOKHBIX OOpa30BaHMM, TaKUX KaK 3MIIaTUs, KPEaTUBHOCTh U peduiekcus. Mrposoe
B3aumMoJierictBue pedenka ¢ OB3 co B3pocibIMU M CO CBEPCTHHUKAMHU IO3BOJISIET
MOJICJINPOBATh COLMAIbHBIE B3aMMOOTHOLICHHSI B JIOCTYIHBIX €MY IPOSIBICHUSIX.
VYyactue pebeHka ¢ mnpoOieMaMu B pa3BUTUM B COBMECTHOHM JESTEIBHOCTU CO
CBEPCTHUKAMHM U B3POCIJIBIMU PACIIUPSET €r0 COUUAIBHBIA ONBIT, YUYUT aJ€KBATHOMY
B3aUMOJICUCTBUI0O M OOIIEHUIO, OOECIEYMBAECT  KOPPEKLUMIO  HAPYIICHHUH
KOMMYHHMKATHHOMN CQEPBHI.

Cnucok aureparypsl

1. Koppexkuus u pa3BuTHe SMOIMOHAIBHON chephl AeTeit 6-7 jeT: mporpaMma
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AKTYAJIGHBIE TPOBJIEMBI TPOTUBOJENCTBUS
KOPPYIIIIUU B COEPE 'OCYJAPCTBEHHBIX 3AKYIIOK

Mar6aes ’Kapraa 3opurroeBu4
MarucTpaHT

bypsTckuii rocy1apcTBEHHBIN
yHuBepcuteT umenu Jlopxxu banzaposa

AHHoTaums: Hacrodmas craTed TOCBSIIEHA TEME MPOTUBOACUCTBUS
KOppYHNIIMK B CHCTEME TOCYJAapCTBEHHBIX 3akynok. B pabore mnpuBoaarcs
aKTyaJibHbIe CTAaTUCTUYECKUE JaHHBbIC, MPOOJIEMBbl MPOTUBOACHCTBUS KOPPYIIIUU
B JIAaHHOU c(pepe U MyTH €ro COBEPIIICHCTBOBAHUS.

KioueBble ¢j0Ba: TNPOTUBOACHCTBUE  KOPPYIILMH, TOCYJIapCTBEHHBIC
3aKyNKH, aHTUKOPPYIIIMOHHOE 3aKOHOIATEIBCTBO.

CURRENT ISSUES OF COMBATING CORRUPTION
IN THE SPHERE OF PUBLIC PROCUREMENT

Dagbaev Zhargal Zorigtoevich

Abstract: This article is devoted to the topic of combating corruption in the
public procurement system. The work provides current statistical data, problems of
combating corruption in this sphere and ways of itsimprovement.

Key words: combating corruption, public procurement, anti-corruption
legidlation.

B nHacrosuiee BpeMsi cucteMa rocyJapCTBEHHBIX MU MYHULMNAJIBHBIX 3aKYITOK
SBJISIETCS OJHUM M3 HauOojiee JEMCTBEHHBIX PBhIYArOB BIHMSHHUS TOCyAapcTBa Ha
SKOHOMHKY. C MOMEHTA MPUHSTHUS MIEPBOr0 3aKOHA O TOCYJAPCTBEHHBIX 3aKyIKaX B
Poccuitickon ®epepanmy U 10 TEKYIIMH JE€Hb COBEPIICHCTBOBAHUE 3aKYINIOYHOM
MPAKTUKU ABIAETCS OAHOW U3 IPUOPUTETHBIX 3a1a4 OPraHOB BJIACTHU. [IpuunHa 3TOTO
3aKJIFOYAeTCsl B  OpPHUEHTAUMM TOCYJAPCTBEHHOM IIOJMTUKM HA  CHUKCHUE
KOPPYIIIMOHHOCTH TIPOIIecCa PACXOJIOBaHUS OIO/DKETHBIX CPEACTB, OOECIECUCHHE
MPUOOPETEHUST JIYYIIUX TOBapoB, pabOT M YCIAYyr, C YYETOM HMMEIOIINXCS
MOTPEeOHOCTEHN M PUHAHCOBBIX PECYPCOB.

Cdepa TOCYmapCTBEHHBIX W MYHHIMITAIBHBIX 3aKyMOK JIEMOHCTPUPYET
B3aMMOJICHCTBUE MEXJy TOCYAapCTBOM, OOIIECTBOM U MPEeAIPUHUMATEIIbCKUM
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CEKTOpOM. l'oCynapcTBEHHBIE CTPYKTYphl HacTO HYXKIAKOTCS B PA3IMYHOTO Poja
yciyrax, a Takke B TOBapax, HEOOXOAUMBIX AJIs MOAJIEP>)KAHUS CBOEH JNESATEIBHOCTH.
J111s TOro 4TOOBI MOTY4YUTh JaHHBIE COOTBETCTBYIOIINE TOBAPHI M YCIYTH PETHOHOM U
MYHHIIMIIAJTUTETOM, B JIMIIE TOCYAapCTBAa OPTraHU30BBIBAIOTCA TOCYJApPCTBEHHBIE U
MYHHLIMIAJIbHBIE 3aKYIIKH.

Ecnu oOpatuTe BHMMaHuE Ha OCHOBHOM 3akOH No 44-03 «O KOHTpakTHOMN
cucteMe B cdepe 3aKymok TOBapoB, pabor, ycayr st oOecreueHus
rOCy/IapCTBEHHBIX W MYHULUINAIBHBIX HYXKI» TO CJIEIyeT OTMETUTb, YTO TaKHE
3aKyNKU  MPEJACTaBISAIOT COOOH  «COBOKYNMHOCTh  JCHCTBHIL,  BBITIOTHSIEMBIX
3aKa3YMKOM B YCTAHOBJIEHHOM TIOpAJKEe il oOecreyeHus MOTpeOHOCTEn
roCy/1apCTBEHHBIX U MYHUIIUIIAJILHBIX OPIaHOBY.

OnHaKko B HACTOALIEE BPEMsI OTEUECTBEHHOE 3aKOHOJATENBLCTBO HYXKIAETCs B
YCOBEPIICHCTBOBAHUH.

Koppynuust cHukaer poBepue K CHUCTEME U CTAHOBHUTCS CEPbE3HBIM
IPETSITCTBUEM I Pa3BUTUSL KOHKYPEHTHOU CpeJibl.

K gmciy cambIx pacnpocTpaHEHHBIX KOPPYIIIHOHHBIX CXeM MOKHO OTHECTH:

- HallpaBJICHHC Y4aCTBYHOIIHM B CI'OBOPC
IOTCHIHAIBHBIM IIOCTABINHKOM 3dsBKH Ha CYMMY
3aBE€IOMO HIDKE, 9EM Y IPOIHX YYaCTHHKOB I'OC3aKYIIOK,

- YCTaHOBJIICHHE CO CTOPOHEI 3aKa3IHKa qpesnmaﬁno
KOPOTKHX CPOKOB JUIA PE€aIH3alHH 3aKa3a HITH
BBIIIOJIHEHHA pa60T, IIPH KOTOPBIX HCIIOJITHEHHE 3aKas3d
BO3MOKHO TOJIBKO 3apdaHee IIOATI0TOBICHHBIM
IIOCTaBIIHKOM — YYaCTHHKOM MOIIEHHHYE CKOT CXEMBI;

~ - YCTaHOBIIEHHE 3aBEIOMO HEKOHKY PEHTHOI IIEHEI 3a N
HCIOJHEHHE TOC3AKYIKA B 0003HATEHHOM 00BEME, 9TO
OyIeT HEHHTEPECHO IPYTHM [I0TEHITHATEHEIM
IO CTABITHKAM;

- YCTaHOBIIEHHE HENPHBIEKATEIbHOH CXeMEI OILIATHI
HCIIOMHEHHS TOC3aKyIIKH (HALIPAMEP, ¢ OOTIBIIOH
OTCPOYKOHH T. J1.);

- HEKOpPeKTHOE BHeceHHe JaHHEIX B EHMC (HamprMep,

CMEIIEHHE KHPHILTHITEI H TaTHHHITBI IIPH HAITHCAHNH
HAaHMCHOBAHHS 3a4BKH H T. )I_);

- TOJJKOBAHHE KPHTEPHEB OITEHKH MO CTABIIMHKOB B ITOIb3Y
3aHHTEPECOBAHHBIX JTHIT H T. 1.

Puc. 1. PacnpocTpaneHHble KOPPYNIIMOHHBIE CXEMBI
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[lepeunciieHHbIE CXEMbl Ha MPAKTUKE PACO3HATh MPAKTUYECKU HEBO3MOXKHO,
TaK KaK Kaxkaas 3aKylodHas IMpoleaypa HMEET CBOIO crenuduky (Hampumep,
KOPOTKHE CpPOKHM pabOThl MOTYT OBITh YCTAHOBJCHBI 1O MPHYUHE CPOYHOCTU
BBITIOJTHCHHS paOOT MPH aBApPUITHOW CHUTYalllud), a MPEJIOKEHIUE YIaCTHUKOM IICHBI
Ha JIECSTKHU MPOILICHTOB HUKE HAYAJIbHOW MOXKET TOJIKOBATHCS OOBIYHBIM >KEJIAHUEM
CTaTh NOOETUTENIEM.

OOpatuM BHHMMaHHE€ Ha TOT (DAKT, YTO PACIPOCTPAHCHHBIM PE3YyIHTATOM
HENPaBOMEPHBIX  JIEHCTBUI, COBEpIIAEMbIX B IMPOIECCe TOCYJapCTBEHHBIX
U MYHHUIMOAIbHBIX 3aKY[IOK Ha BCEX YPOBHAX, Kak ¢eaepalbHOM, TakK
U PErHOHANIbHOM, SBJIAETCS HAHECEHHWE (PUHAHCOBOrO yiiepda OIOKETY
COOTBETCTBYIOIIETO YPOBHSA, CBSI3aHHOTO C CYIIECTBEHHBIM HEOOOCHOBAaHHBIM
YBEIIMYEHUEM CTOMMOCTH KOHTPAKTa.

B cdepe rocymapcTBEHHBIX 3aKyNMOK M MYHUIIMIAIBHBIX KOHTPAKTOB YacTO
BCTpEUAETCSl Takoe SBJICHME, KaK OTKaT. DTO 0003HAayaeT, 4TO YUHOBHUKU TPHU
BBIOOpE MOCTaBIIMKA TOBAapOB (padoT, yCIyr) OTAAIOT NPEANOYTEHHE KOHKPETHBIM
NPEJIOKEHUSIM M COJAEHCTBYIOT  3aKJIIOYEHUI0O  KOHTPAakTOB B OOMEH
Ha BO3HArpaXJIE€HUE OT OTUX TMOCTAaBIIUKOB. Takue BO3HATPaXIEHUS MOTYT
MPEACTABIATh COOOM OMpENECHHBIM MPOIEHT OT CYMMbI KOHTPAKTa, pa3InyHBIC
MaTepUaJIbHbIEC LICHHOCTH WJIH MPAMYIO B3SITKY.

OOpatuMcst K TEPMUHOJIOTHH. Tak, B3SITOYHHYECTBO TIMOHUMAETCS Kak
COBOKYITHOCTh  JICIHHWI, MOJJEXKAIIMX YrOJOBHOMY HAKa3aHUIO, CBS3aHHBIX
C HApyIICHWEM MPHUHIMIA OIJIaThl CIYKEOHOU ACATENIBHOCTU IOHKHOCTHBIX JIMII.
DTO HapylIeHHWE OCYIIECTBIISIETCS MyTEM W3BJICUYECHHS] HE3aKOHHOW MMYILECTBEHHOU
BBITO/1bl, OOYCJIOBJICHHON MX JOJDKHOCTHBIM TOJI0OKEeHHEM [3]. BasiTka npencraBisieT
co00l  MarepuaibHble LIEHHOCTH (IpPeAMETbl WM  JACHbIM) WM  HHYIO
MMYIIECTBEHHYIO BBIFOAY JIMOO YCIYTH, KOTOpbIE JOJKHOCTHOE JIUIO MPUHHUMAET
3a npecTBus (MK Oe37eiCTBUE), COBEPILIAEMbIE B HHTEPECax B3SATKOJAATENSI, KOTOPhIE
3TO JMIIO0 MOTJO0 WIM JOJKHO OBLJIO OCYHIECTBUTH IO CBOEMY CIY>KEOHOMY
MTOJIOKEHUIO.

[IpecTymnenus 3TOro poja MPEeACTaBISAIOT COOOM OJHM W3 CaMbIX OMACHBIX
BUJIOB KOPPYIIIUH TSI OOIIECTRA.

B cBs3u ¢ satum B cT. 7 @enepanpHoro 3akona ot 25.12.2008 N 273-®3
«O  TpoTHBOACHCTBUM  KOppynuuw» [2] cpeaud KIIOYEBBIX  HaMpaBlICHUN
NEATEeIbHOCTU  TOCYJApPCTBEHHBIX OpPraHOB, HAIpaBJIEHHOW Ha  TOBBIIICHUE
s pekTuBHOCTH OOpBOBI C KOppYIIMEH, yKa3aHO oOecrneYeHue YECTHOCTH,
OTKPBITOCTH, CHPABEAJIMBOM KOHKYPEHIMH W OOBEKTUBHOCTU MPHU NPOBEJCHUU
3aKyMOK TOBApOB, padOT U YCIIYT.
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OnrcaHHble MEXaHU3Mbl OOYCJIOBIMBAIOT BBICOKMM YpPOBEHb JATEHTHOCTHU
KOPPYIIIMOHHBIX MPECTYIUICHUN MPU MPOBEACHUN KOHKYPEHTHBIX TPOIEAYp B cdepe
rOCYJIapCTBEHHBIX 3aKYIOK, YTO BBI3BIBAECT CJIOKHOCTh B MPOLIECCE UX BBISIBICHUS U
paccienoBanus [3].

Hpyroii mnpuuuHOM sBISIETCS HeAocTatouyHass dS(OQPEKTUBHOCTh ITPABOBBIX
MEXaHU3MOB JUIi OOHApyXeHUsI M PACKPBITHS TOJOOHBIX MPECTYIICHUM.
C mnpakTUYECKOW TOYKH 3pEHUSl 3aJiep’KaHHE I0JI03PEBAEMOT0 MpPSIMO BO BpeMs
MOJIYYCHUST B3SATKH, OyIb TO JCHBIM WJIA JIPYTU€ IEHHOCTH, CUUTACTCS JTyUITUM
crtoco6oM 00pPBHOBI ¢ KOPPYIIIHUCH.

Onnako BrirodyeHue cT. 304 B YronoBHbl kojekc Poccuiickoin denepanun
[2], mpemycmaTpuBaroiieii yrojioBHYIO OTBETCTBEHHOCTh 3a IPOBOKAIIMIO B3SITKH,
KOMMEPUYECKOI0 TOJKYyNa WM TMOJKynma B cdepe ToCyJapCTBEHHBIX WM
MYHULIMIATBHBIX 3aKyIIOK, OFPAHUYMBAET UCIIOI30BAHUE JAHHOTO METO/IA.

[IpenynpexaeHue TPEeCcTyIUICHUH B cdepe Troc3akylnok ¢ HCMHOJb30BAHUEM
U(PPOBBIX TEXHOJOTHUH MPU OCYIIECTBICHUH T'OCYJapCTBEHHBIX 3aKYIIOK TOBAapPOB U
yCIYr JOJDKHO OCHOBBIBAThCS Ha MHUHHMH3AIMU dYeJIOBeUYecKoro Qakropa u
COKpallIeHUsI BPEMEHHU, MOCPEJICTBOM MPUMEHEHUS TEXHOJOTUH HCKYCCTBEHHOIO

HMHTEJUIEKTA, a TAaK)Ke TEXHOJIOTUM OJIOKYEHH [5].
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IIAKJ E®PEMA TTOAT AWIIA
«JIBA XOPA HA CTUXU PYCCKHUX IOITOB»

PaBukoBuu JInausa JleonuaoBHa
KaHJ. UCK., Tpodeccop
OI'BOY BO «Cubupckuii rocyJapcTBEHHBII HHCTUTYT

HCKYCCTB HUMCHU HMI/ITpI/I}I XBOpOCTOBCKOF o»

AnHotaumusi: CtaThsl TOCBSIIEHA aHAJIM3y XOPOBOTO IMKJIa TAJIAHTIMBOTO
MockoBckoro kommno3utopa Edpema [loaraiina, ybe upe3BbUaiiHO pa3zHOOOpa3HOE,
ApKO€ W  CcaMOOBITHOE€ TBOPYECTBO  IIOCTOSIHHO  TIPUBJICKAE€T  BHHUMAaHUE
Mpo(eCCHOHANIBHBIX MY3BIKAHTOB U IIUPOKOH Mmyosmku. B paboTe paccmaTtpuBaroTcs
TaKue BONPOCHI, KAK KOMIO3ULIUS U IPaMaTyprusi JaHHOTO COYMHEHHS], B3aUMOCBS3b
MOATUYECKOTO OPUTHHAJIA U CPEJICTB MY3bIKaJIbHON BBIPA3UTEIIBHOCTH, OCOOCHHOCTHU
MEJIOIUKO-PUTMUYECKOTO M JIAJJOTAPMOHHYECKOTO SI3bIKa IMKJA, €ro (aKTypHOM
OpraHu3alMH.

KurwueBble cioBa: rapMoOHMS, JpaMaryprusi, KOMIIO3ULHS, METPOPUTM,

MTOATUYECKUI TEKCT, cTpoda, pakTypa.

EFREM PODHAITSSCYCLE
«TWO CHOIRSON THE POEM S OF RUSSIAN POET S»

Ravikovich Lidiya L eonidovna

Abstract: The article is devoted to the anaysis of the choral cycle of the
talented Moscow composer Efrem Podhaits, whose extremely diverse, vivid and
original work constantly attracts the attention of professiona musicians and the
genera public. The work examines such issues as the composition and dramaturgy of
this work, the relationship between the poetic original and the means of musical
expression, the peculiarities of the melodic-rhythmic and ladoharmonic language
of the cycle, itstextured organization.

Key words. harmony, drama, composition, metrorhythm, poetic text, stanza,
texture.
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B coBpemMeHHON OTEUYECTBEHHOW MY3BIKAJIBHON KYyJIbType 0C000€ MECTO
saanmaeT Edpem Mocudosuu [loaraiin — 3acoyKeHHBIN AesSTENb UCKYycCTB Poccun,
Jlaypeat IIpemuu npasutensctBa PO B 06macTu kyasTypsl, Jlaypeat [Ipemuu ropoja
Mocksbl, Usnen npasnenus Coro3a MOCKOBCKUX KOMIIO3UTOPOB, Mpodeccop.

TsopuectBo Edpema Iloaraifiia HeoObI4aitHO BenuKO M MHororpanHo. Cpenu
ero couyumHeHut 19 omep, 6 wmio3ukioB, 3 Oamera, 4 cumdoHUwH,
32 UHCTPYMEHTAJIbHBIX KOHIIEpTa, OOJBIIOE KOJUYECTBO KaMEPHBIX, XOPOBBIX,
BOKAJIbHBIX MPOU3BEJCHUN, KOTOPhIE IIMPOKO MCIHOJHAIOTCS Ha (QecTUBaIsX,
KOHKypcax, KoHlepTrax B Poccun u 3a pybexom. IIpu 3ToM HeCOMHEHHBII MHTEpEC
MIPEACTABIIAET €r0 BOKAIBHO-XOPOBAsi MY3bIKa, )KaHPOBasi MNAJIUTPAa KOTOPOW BeCchbMa
pa3zHooOpa3Ha: OT KaHTaT W KOHIIEPTOB JO XOPOBBIX MHUHHUATIOP ISl CMEIIAHHOTO
Xopa W meceH s nerei. Kak oTMeyaeT caM KOMIIO3UTOp, «XOpOBash My3bIKa
oKazajach MHe Onu3ka. Sl u cerogHss yOEXJIEH: pa3BUTHE KOMIIO3UTOPA,
WHTOHAIIMOHHOE  «BBITACKMBaHWE M3  ce0s»  Yero-To  HMHIUBHUAYaIbHOTO
0e3 BOKAJIbHOTO Havaja HeBO3MOXHO...» [1, ¢. 5-6].

B cBoem xopoBom TBopuectBe Edpem Iloaraiiiy obpamaercss kK cTUXaM Kak
3apyOeXKHbIX, TaK W PyCcCKuX Mo3ToB. Cpeau HUX MOXKHO Ha3BaTh Y. YHUTMEHa,
Jx. Kurca, @. [leccoa, XK. [IpeBepa, P. M. Punibke, A. Ilymkuna, E. bapatsiHCcKOTrO,
®. TrotueBa, A.®Deta, A.bnoka, O. Mannensmrama u ap. IlpuBegeM cioBa
KOMIIO3UTOpa: «f oveHb OO0 MO033ui0. B paHHMII mepuon CBOEro TBOpYECTBA
s MHCall Ha MEePEBOJHBIC CTUXHU 3apyOEKHBIX MOATOB. ITO CBA3AHO C TEM, YTO €CIIU
CTUXU XOpollre (MMeeTcs B BHUIY PYCCKasl MOA3Us), TO OUYE€Hb CTPAIIHO K HUM
MpUOJIMKATECSA, TO €CTh MHE Ka3ajoCh, YTO OHU CAMOJOCTATOYHBL. Y MEHS JaXKe
ObLJIa TEOpHsi, UTO UMEHHO 3apyOekHas MOA3Usl, IEPEBOJIbI, UMEIOT OOJIBIINI CMBICI
JUISL aBTOpa, TMOCKOJIbKY MY3bIKa — 3TO MPOJODKEHHE TepeBojia, pacimu@poBka
BHYTPCHHETO COJICpaHus TeKCTay [2, ¢. 218—-219].

Ho mocteneHHO MHEHHE KOMIIO3UTOpAa M3MEHWIOCh, MU OH CTaJl BCE Yallle
oOpalatbcsi K CTUXaM PYCCKMX MO3TOB. M3-1oj ero mepa BBIILIM 3aMedaTeIbHbIC
npousBeAeHuss Ha ctuxu A. Ilymkuna («Tyua»), @. TrotueBa («Bemas mymiay),
O. Mannensintama («Berras negansy), Bi. HabokoBa («30510Tas neyanby) u Jp.

K HuM crnemyer oTHeCTHM U IMKI «J[Ba Xopa Ha CTHXH PYCCKHUX IOITOBY»
(op. 60), co3manubiii B 1987 romy, B KOTOpBII BOILIJIM TAaKUE COYMHEHUS, Kak
«Cepenana» Ha ctuxu A. @eta u «Bce npoxoaut» Ha ctuxu E. baparteiHckoro.

[Toa3us 3THX aBTOPOB OKa3ajach OJU3KOM MHUPOBO33PEHUIO MOCKOBCKOTO
Mactepa. XyIOXKHUYECKOE TIPOHMKHOBEHHME B NPOCTPAHCTBO ATOM  IMOA3UH
c ee ¢unmocodckoil rayOMHON W 3aBOPAXKUBAIONICH KPACOTOM HAIUIM OTPaKEHUE
B Ka)XJIOM 3BYKE 3TOT0 OITyca.
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JlutepaTtypHoil ocHOBOWl s mepBoro xopa «CepeHaga» MOCITYKUIIO
oJHOUMEHHOe cTuxoTBopeHrue Adanacus dera, HanmucanHoe B 1844 rony w
Bomieamiee B pasaen «Memoaum» cOOpHHMKA CTHXOB, W3maHHOro B 1850 romy.
OtmeruM mipu 3ToM, uto [loxaraiin He moOosIICS 0OPATUTHCS K IMIMPOKO U3BECTHOMY
TEKCTY, HEOJJTHOKPATHO MOJIO)KEHHOMY Ha MY3bIKY PYCCKUMH KOMITO3UTOPAMHU (XOPbI
C. Taneesa, A. Apenckoro, pomancsl I1. bynaxosa, H. Pumckoro-Kopcakosa).

CTUXOTBOpEHHE OTHOCHUTCS, KaK M OOJBIMMHCTBO cTUXOB dDera, K obmacTu
JUPUKU TIECEHHOIO THWIIA, TJI€ MEJOJHWKA, HANEBHOCTh BBICTYNAIOT KaK HEYTO
000COOJIEHHOE M PEATIbHO CYIIECTBYIOIIEE B MOATHUYECKOW TKAaHU MPOU3BEIICHUS.
OHo mpejacTaBisieT cO0OM JIUPUUECKYI0 MHMHHATIOPY, B KOTOpPOM mepenarorcs
Ype3BbIYAHO TOHKHWE OTTEHKH SMOLMM I[103Ta, €ro MNpeaesibHO CYObEKTUBHOE
BOCIIPUSTHE MUPA.

Tuxo Beuep 10ropaer,

['opsl 30510714,

3HOWHBIN BO3YX XOJOJAET, —
Cnu, Moe IuTH.

Co710BBH JABHO 3aIICIIH,
Cympak BO3BECTS;

CtpyHbI pOOKO 3a3BEHEIH, —
Crum, Moe JuTA.

CMOTpST aHTEJILCKUE OYH,
TpenetHo cBers;
Tak J1Ierko JbIXaHbe HOYH, —

Crm, Moe UTS.

VYnausutenbHo ymeHue dera co3laTh IUIACTUYECKH BEPHOE HM300paKEHUE
OKPY’KaIOLIEro MUpa, NepeaaTh MOJHOTY BHEIIHETO BrevaTieHus. Mcnomnb3ys npuem
OJIMLIETBOPEHUSI, aBTOP OJIYIIEBISIET MPUPOIY, OHA Y HETO JKUBET: «BEUEp JOTOPAET,
TOPBI 30JI0TS», «CTPYHBI POOKO 3a3BEHENIN», «CMOTPAT aHTENbCKue oum». [Ipudem
MIPOUCXOJIAIIEE C MUPOM MPUPOJIBI OTOKAECCTBISECTCS C COCTOSTHUEM I03Ta: OH IMOJIOH
PaOCTH €AMHEHUS C IPUPOAOH, C OKPYKAIOIIUM MUPOM.

CBoeoOpa3Ha KOMIO3UIIAA CTUXOTBOPEHUS, COCTOAIMIAs W3 TpeX CTpod-
KaTPEHOB, CTUXOBBIE CTPOKH KOTOPBIX CBA3aHBI MKy COOOM MEepEeKpeCTHON prudMoit
(a 6 a 6). Ilpu >TOM B Heil SBHO HAOMIOAAIOTCS YEPTHl POHIATBHOCTH: MOCIETHSSA
cTpoka B Kaxmou crpode («Cru, MOe IUTS») BBIMOIHSIET (PYHKITUIO TTOITUYECKOTO
pedpena. bnaromapss sToi crunmucTuueckoi ¢urype (smnmdopa), ycuIuBaromen
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BBIPA3UTENBHOCTh CTHXA, PETy yaanoch NPUAATH CTUXOTBOPHOMY TEKCTY YHMCTO
pycckuil xapaktep (4epThl KousblOenbHOW miecHM). OmnMpasch Ha OOBIUHBIM
IBYXCIOXKHBIA ~ pa3Mmep (pa3HOCTONHBIA  XOpeil), OH co3JaeT CBOOOAHYIO,
HENPUHYKJECHHYIO, Kak Obl CHOHTAHHYIO pPE€Yb, OTJIMYAIOUIYIOCS HAINEBHOCTHIO
¥ MY3BIKAJIbHOCTBIO, CTOJIb CBOMCTBEHHYIO (DOTBKIOPHON MOI3HH.

K 0coOeHHOCTSIM JaHHON MUHHUATIOPBl CIEAYET TaKXE OTHECTU IPaBUIIO
anbTepHaHca (YepeloBaHUE KEHCKUX M MYKCKHX pu(dM), XapakTepHoe aisi cTpod-
KaTPEHOB U YETKO BBIJEPKUBAEMOE HA ITPOTSHKEHUH BCETO CTUXOTBOPEHUS.

YyTKO BCIYLIMBASCh B OOPa3HO-3MOLMOHAIBHBIA CTPOM (PETOBCKOTO CTHXA,
[Toaraiiny co3mpaeT XOPOBYIO MUHHATIOPY, OTVIMYAOIIYIOCS KPAaCOTOM M U3SIECTBOM
(opMBI, TOHKO MEPEAIONIYI0 HACTPOEHHUE, TJIACTHUKY M PUTMUYECKOE CBOeoOpasue
NO3TUYECKOro  opuruHaia. Kommo3utop  ucmoiap3yer Bce Tpu  CTPOdBI
CTUXOTBOPEHMS, TEKCT KOTOPBIX JAET BO3MOYKHOCTH PACKPBITH 3a4apOBAaHHOCTH U
MIO3TUYHOCTh MHPA, OKPYKAIOIIETO0 JIMPUYECKOTO TIepos, CO34aTh OIIYIIECHHUE
YAUBUTEIBHOTO TMOKOS, MEpeAaTh 3PUTENIbHOE BIIEYATICHHE OT KpPacoTbl JIETHEH
BEUEPHEN IPUPOJIBI.

Crpoduueckyro  KOMIIO3UIIMIO  TMO3THYECKOTo  opuruHana  [loaraiin
MY3BIKQJIbHO TPAKTYET KaK MPOCTYIO0 TPEXYACTHYIO PETPU3HYIO (POpPMY C CEpeauHON
pazBuBatoimiero Ttumna (tabna. 1). CTpykTypHas 3aKOHYEHHOCTh U CMBICIOBAs
3aBEpUICHHOCTh Ka)K/10I'0 YETBEPOCTHUIIMS MTOJAYEPKUBACTCS KaJaHcaMu U OoJsiee Wiu
MeHee riayOokuMH 1e3ypamu. Tak, SKcmo3uuusi HamMcaHa B (opme mnepuona
MOBTOPHOI'O CTPOEHUS, BKIIIOUAIOLIEro ABa npepioxenus (6 + 7). Cpennuit pasgen
oOpazyeT 1O OTHOLIEHHWIO K TIEPBOM YacTH NPOU3BOAHBIA KOHTPACT, YTO
nojJuepkuBaeTcs cMeHoi temma (Piu vivo), putma, GakTypsl, a Takke MOIYJISIHCH

B ToHambHOCTH |l crymenu. Penpusza pacmmpeHa 3a CYET CEMHUTAKTOBOIO
3aKITFOYEHUS.
Taoauna 1
dopma xopa «Cepenana»
A B A
a a b c & 3 &
C-e C C C-d a-e C C
6 T. 7T. S5T. 6 T. 6 T. 6 T. 7T.

OOpa3HO-3MOIMOHAIBHBIA ~ CTPOM  CTUXOTBOpEHHUs  (CBeTjas  JIMpUKa,
MIPOHUKHYTAsi HACTPOECHUEM OE3MSITEKHOCTH) HAXOAUT OTPAKEHHE B €T0 CTPYKTYpE,
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B MPUHIUINAX U3JIOKEHUS U Pa3BUTUS MEJIOJUYECKOT0 MaTtepuana. B mpocToii, jierko
3alIOMHUHAIOIICHCS MEJIOIUN JKCIO3UIMU SBHO TPUCYTCTBYIOT YEpPThI HAPOIHOM
KOJBIOEIBHOM MECHU, YTO, MPEXIE BCEro, BHIPAXKEHO B IJIABHOCTH JIMHHUH, KOTOpas
COUYETAETCA C €€ BOJHUCTOCTHIO, C YPABHOBEIIEHHOCTHIO MEJIOIMYECKUX MOIBEMOB U
cnagoB. OOmeEMy HHCXOJSIIEMY JIBWKEHHUIO TEpBOro mpeioxkeHus (T. 1-6)
OTBEYACT BOCXOIAIICE IBUKEHUE BTOPOro (T. 7-12).

Tax, mepBoe npeaIoKeHne, UMEIOIIEe CTPYKTYPY CYMMHUPOBAHUS U COCTOSIIIEE
u3 Tpex (pas, oxBaThiBaeT quarnason keuHTH (§'—d°). [lepBas hpasa, HAYMHAIOMIASCS
HHUCXOJSIIUM JIBMKCHUEM OT BEPXHEU NPUMBI (cz) K KBHHTOBOMY TOHY (gl),
3aBEIIACTCS CBOCOOPA3HBIM CEKYHIOBBIM «Kkadanuem» Ha VI crymenn (a'— g' — a’),
YTO SIBHO BBI3BIBAECT acCOLMAIMU C KOJbIOenwHOU. Bropas dpasza (1. 3—4) TOuHO
MOBTOPSET TEpPBYIO, a TpeThsi (T. 5—0), BBINOJHSIONMAS OJBITOKUBAIOIIYIO,
PEIOMUPYIONYIO0 (GYHKIIUIO, TIO CYTH, SBISICTCS BapMAHTOM IIEPBOM M 3aBEpIIACTCs
na toH Bbime ().

Kak BuIHO, Bce TpH (pa3bl BOCXOAAT K JPEBHEHIIMM MEIOINYECKUM STUCHKaM,
KOTOpble OBUTM OCHOBaHbl Ha OINEBAaHUU 3BYyKa, T.€. Ha IIOCTOSHHOM BO3BpaTe
K HEM3MEHHOMY OIIOPHOMY TOHY, Ha BpAIllECHUU B TMpeJeiax CPaBHUTEIHHO Y3KOTO
nuama3ona. Kpome Toro, HUCXOAsIIEe IBIKEHHE MEJIOJUYECKON JTUHUH, KOTOPOE
HAYMHAETCS C BEPIIMHBI-MCTOYHHUKA, BCTPEUYAETCS BO MHOTUX PYCCKUX JUPHUECKUX
1 KOJIBIOETBHBIX HAPOIHBIX TIECHSX.

Bropoe npensoxkenue npeactaBisieT co00l BapHaHTHOE MOBTOPEHHUE TIEPBOTO,
HO, B OTJIMYHE OT HETO, UMEET OOIIYI0 BOCXOSIIYI0 HAMPABICHHOCTD, TPUBOISIIIYIO
K KyJIbMHHAIMOHHO# Bepmmue f°. Tak, mepBast Gpasa TOUHO MOBTOPSET HAYATHHYIO
(T. 7-8), BTOpas, o0pa3ysi CEKBEHIIUIO, 3ByUYHUT Ha CEKyHAY BbImIe (T. 9-10), a TpeThs,
HaunHasick ¢ |V cTyneHu, 3aBepiiaeTcss HWHTOHAIMEW CEKYHJIOBOTO «KadaHHS
ma |l crymenn (d° — ¢® — d), KOTOpasi BBIIONHSET B NAHHOM Clydae (YHKIIHIO
TOopMOXKeHUss B KoHue Menoauu (T. 11-12). Ilenb ocTaHOBKM Ha KpyIHOMU
JUIMTEIbHOCTH B KOHIIE TIOCTPOCHHS — OCTAaHOBHUTH, 3aMKHYTh, «3aKPYTJIUTH
JIBIKEHUE.

Takum o00pa3om, o0a MpeaIoKeHUsT 00pa3ylT 3€pKaIbHO CUMMETPUUYHYIO
JUHUIO HUCXOXJCHUS U BOCXOXIEHHUS, UYTO CIIOCOOCTBYET CO3JaHUIO CTPOMHOMU
KOMITO3HIINH TIEJIOTO.

Tema cpenneit yactu (. 1), ”HTOHAIIMOHHO OJiM3Kasi MEPBOM, 0OpaszyeT ¢ He
MIPOU3BOIHBINA KOHTpACT. bosee B3BOJIHOBAaHHAS M TIOJIBU)KHAS, OHA TAK)KE MOCTPOCHA
Ha HHUCXOMSIIEM ABIKCHHH, HO B BBICOKOM peructpe (0T KBUHTHI §° K mpume C°),
U OMEBaIONIMX 000pOTax, KOTOPHIMH 3aBEpIIAIOTCS OYKBAJbHO BCE MEJIOIUYECKHE

(dhpasbl.
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B penpuze (u. 2-3) tema sKcno3uuuu (HaKTUYECKHM HE MEHSIET CBOETO
MHTOHAIIMOHHOTO 00JIMKa, HECMOTPS HA TO, YTO MEPBOE MPEJIOKEHUE TOBTOPSIETCS B
HOBOM TEMOpOBO OKpacke (BMECTO COINPAaHO €ro HUCIOJHSAET MapTUus TEHOPOB).
CeMHUTaKTOBOE JIOMOJIHEHUE C BKJIIOYEHHEM XOpPOBOTO BOKAJIM3a, BBIMOJHSIOIIETO
GYHKIHIO KyJIbMHHAITUH, YIA9HO 3aBEpIIaeT XOp, €Il pa3 BBHICBEUMBAS CKBO3HYIO
MY3bIKaJbHYI0 WHTOHAIIMIO, KOTOpas, OTTEHssCh rapMoHued |V crymeHu, 3Bydut
B KOHIIE YAMUBUTEIIBHO CBEXKO M MATKO (T. 41-43).

CMmbIcoBasi 9KCIpeccHsi MOATUYECKOTO TEKCTa BCIOAY OTUETIMBO BbIJEICHA
TOHYAMIIIMMHA HIOAHCAMU TapMOHUYECKHX KpacoK. CBETI0-0e3MATEXKHBIA XapakTep
MPOU3BEJICHUSI CO3JIaeTCs Onarojaps MHTEPECHO Pa3BUTOMY JIAJOTOHAJIBLHOMY
KoJiopuTy. Tak, SKCro3uIus, Mo CyTH, MOCTPOEHA HA YEPEIOBAaHUU JIBYX FapMOHUMN —
centakkopaoB || u IV crynenei, 4ro co3gaeT ocoOblii 3¢(EKT rapMOHUYECKOM
CTaTUKH, MPHUIAIONICH My3blke MeAUTAaTUBHBIA XapakTep. [lomoOHasi MepHOCTH
YyepeloBaHus JIByX TapMOHHUN HapyIllaeTcs TOJIbKO B KAACHIUSAX, TJ€ MPOUCXOIUT
octaHoBka Ha centakkopiae |l crymenu (1. 6) u Tpe3Byuun V crynenu (T. 12),
OJy1aro1apsi KOTOPbIM BO3HUKAET CTPEMJICHUE K MPOJIOJDKEHUIO, TATOTEHUE K YCTOIO.

BeIlpa3uTenpHOM Wrpod  CBETOTEHH, MAa)KOPO-MHUHOPHBIMU  II€PEIMBAMH
OTJIMYACTCS CPEAHSss YacTh, TIJE MPOUCXOAUT IUIaBHas Moayssiiuus u3  C-dur
B ToHaIBbHOCTH || ctynenu d-moll. Ilpu 3TOM 0COOYI0 W3BICKAHHOCTH 3BYYaHHUIO
MpUAAeT TapMOHUYECKAs TMOCIEAOBATEIbHOCTh W3 TapaJUICIbHBIX MHUHOPHBIX
tpe3Byunii (f—e-cis-d), Bemenss cioBa «Cru, Moe TUTsS». DTa CMEHA TApMOHMIA Ha
negan g MYXKCKUX ToJIoOCOB (0achl, TEHOpa) C KPacOYHBIM COIMOCTABJICHHEM
aKKopZ0B co3aaeT 3((HEKT 3aBOPOKEHHOCTH CO3HAHMS, TTOTJIOLIEHHOTO CO3€pLAHUuEM
KpacoThl BeuepHer mpupoasl (T. 21-24).

B penpuze, kak ¥ B DIKCHO3UIIUM, WCMOJB3YIOTCS IUIarajibHble TapMOHMUH,
KOTOpbIE Oylaromapss HUCXOMSIIECH CEKBEHIIMM B KyJIbMHUHAIMW W MapauIeIbHOMY
nekeHuto centakkopaos (17— 1V7;— V7 —llgs — 17 — 117 = 1V7 — 1) cnocob¢cTBYyIOT
€CTECTBEHHOCTH 3aKJIFOYUTEIHLHOTO TIepexo/1a B TJIaBHyI0 ToHanpHOCTH C-dur.

dakTypHas opraHuzaius Xxopa oTiMdaercs auddepeHnuanmeit 3JIeMEeHTOB
3Byvalieil TKaHu B TEMOPOBO-PETHCTPOBOM, METPOPUTMUUYECKOM, ITUHAMHYECKOM
Y WHBIX XapaKTepucTUKax. HecMOTpsi Ha TpaauIIMOHHBIA YETHIPEXTOJIOCHBIA COCTaB
¢ osnu3omuueckuM diviSi u HeOompmiol MacmTab mnpousBeneHus (43 Takra),
MUKPOJBUKEHUS B (YHKIUSAX TOJIOCOB HAIOJHSIOT BHEIIHE MPOCTYH (akTypy
MHTEHCUBHOCTBIO B3aWMOJIOTIOJTHEHUHM, MPOTUBONOCTABICHUM, TMepeaady HWHTOHA-
IIMOHHOTO MaTepuana. Tak, B DJKCHO3WIUU TpeodiagaeT TOMO(OHHBIN CKJIaa
U3JI0XKEHMSI, T/I€ BBISBISIETCS pelibe(HbIN MEepBbIi TIaH — BEPXHUI roJjioc (COMpaHo),
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a OCTAJIbHBIE TOJIOCA OKa3bIBAIOTCSI Ha BTOPOM IUJIAHE, BBINOJHAA (PYHKIHUIO
rapMoHudeckor mneaanu. CemMaHTHYECKass HMHAWBUIYAIN3alMsl HCIIOJHUTEIbCKUX
[IApTUH ONMPAETCS HA PA3IUYHYI0 MaHEpPy BOKAJIM3aLMU: CTUXOTBOPHBIM TEKCT
[EJIMKOM COCPEJIOTOYEH y COMpPaHO, a albThl, TEHOPa, 0Aachl, CONMPOBOXKIAs TEMY,
MOIOT O3 CJIOB MJIM Ha TJIacHbIC 3BYKH (T. 1-13).

Hauano cpenHero pasgena COMPOBOXKIAETCA XapaKTEPHBIM ISl «CMEHBI
KaJpa» KOHTPACTOM: BCE€ KOMIIOHEHTBI M HUX COOTHOLICHUS BUIOU3MEHSIOTCS.
B pe3ynbraTe MOHOPUTMHYHOIO 3BYYaHHsS BCEX T'OJIOCOB OOpa3yeTcsi ToMO(OHHO-
rapMoHuyeckas ¢aktypa ¢ sjeMeHTaMu reTepodoHuu (AyO0IMpoBaHHE HEKOTOPBIX
naptuii). Jlanee B mocieaHux 4-x TakTax XOpoBas TKAaHb BHOBb pa3leliseTCs Ha JBa
miacrta: Tema-penbed, U3JIOKEHHass y  JKEHCKUX TOJIOCOB  TeTepo(OHHO
(mapanienbHOE [IBH)KEHHE MUHOPHBIX TPE3BYUHMI), U PUTMHU30BAHHBIA OpraHHBINA
MYHKT, 3ByYaIluid y My»KCKOro xopa (T. 21-24).

Penpusza  gBims€TCs  JOTMYECKMM — 3aBEpPUICHUMEM  IIPOLECCA  PAa3BUTHSL.
['oModoHHA B NEpBOM MpPEAJIOKEHUU (TeMma-penbed y TEHOPOB, COMPOBOKICHHUE
y KEHCKUX TOJIOCOB U 0acoB) CMEHSETCA Jlajie€ CMEIIaHHBIM THUIIOM H3JI0KEHUS
(1. 35-36), KOTOPBII coxpaHseTcs A0 KOHIIa pousBeaeHusi. Kpome toro, B pernpuse
NPOSABISECTCS  TEHJICHIMA K JUHAMUYECKOMY HApACTAaHUIO 3BYYHOCTH U
MOCTENIEHHOMY PACIIMPEHUIO JWANa30Ha, 4TO MPUBOAUT K SPKOM KyJIbMUHAILWU
B KOHIIe mpousBeacHus. OueBUIHO, YTO B (AaKTypHOM IUJIaHE XOpa HaOIJrOmaeTcs
TEHJCHUMS YCWJICHUS KOHTPACTHOCTH K KOHILy IMPOU3BEICHUS, UYTO B COUYECTAHUU
C TOCTCNEHHBIM JMHAMUYeCKMM HapactanueM (p — mf — f) mnomguepkuBaer
KYJbMHMHALMIO, TJI€ BCE TOJ0CAa BOKAIM3UPYIOT HA TJIACHBIM 3BYK d, COCAUHSACH B
KOHIIE B TADMOHHUYECKYIO BepTUKAIb (T. 43).

B nenom, xopy cBoiicTBEHHaA 00Iasi yCTPEMIIEHHOCTh, HANIPaBIEHHOCTh BCEX
CPEIICTB K SIpKO# (hMHATHLHOW KOHIIOBKE, K IMOJa4€ OCHOBHOM M€ KPYITHBIM TUTAHOM,
YTO OTBEYaeT OOpa3HOMY CTPOIO0 MOITHYECKOTrO OpUrHMHaNa, TAe MArKas
co3epriaTesibHasl JUPHKA, JIFOOOBAHWE KpPACOTOW BEUEpPHEH MPUPOJBI TMEPEXOUT
B MTaTETUYECKHA BOCTOP>KEHHOE YYBCTBO, BEIPAXKEHHOE B TEKCTE TPEThEN CTPO(DHI.

Bropoii xop mukia — «Bce npoxoaut» — o0pa3yeT B COOTHOUIEHUH C MEPBbIM
SAPKAW  JONOJHSIOMIMKA  KOHTpacT. Kommo3uTopa TMpHUBIEKIA  BO3MOXHOCTH
MY3bIKaJIbHO-aCCOLIMATUBHOM TepeAadynd BOIUIOLIEHHOTO B CTHXax Oera BpEeMEHH,
OVHAMUKW  JIBWKEHUA. [lo3THUYECKOM OCHOBOM  IOCHYXKHUJIO CTHXOTBOPEHUE
EBrenus bapateinckoro «Hacnaxnaiitech: Bce MPOXOJUT!», M3IaHHOE B COOpPHUKE
CTHUXOB pycckoro jupuka B 1835 romy. B sTtom mpousBeaenuu mo3t obOpaTuiics
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K «BEYHOI» TeMe OpPEHHOCTH YEJIOBEUECKOW YKU3HU, B KOTOPOH «yTeXU» U «OeabI»

OBICTPO CMEHSIIOT APYT Jpyra.

Hacnaxnalitech: BCE mpoXoauT!
To Gmaroii, To CTpoOTUii K HaMm,
CBOEHpPABHO POK MPUBOIUT
Hac x yrexam u k Oegam.

Yy OH AOJITOTO MPUCTPACTHSI:
Bbl, ubs J)KU3HB MTOJTHA KPaCHI,
Ha ety nmoBute cuactbs
Henane>xapie 4achl.

He ponmure: BCE mpoxoaur,

M xo cuacThIO HHOTIA
HeoxuaanHo NpUBOAUT

Hac cypoas Oena.

M Becenbio U rievanu

Ha n3MeHuunBoi 3emie

boru nipaBenHbIe nanu
OnuHakue Kpuie.

CTUXOTBOpEHHE TMPEACTaBISET COOOM  KOMIMO3MIMIO,  OTJIMYAIOIIYIOCS
LEJIbHOCTBIO U 3aBEPLUICHHOCTHIO MOATHUECKON MbICIH. OHO COCTOUT U3 ABYX CTpPO(-
BOCBMUCTHIINHN, KKA0E U3 KOTOPBIX MOXKHO pPa3feluTh JBa KaTpeHa, CBS3aHHBIX
MeXy coboii mepekpecTHoi prudmoii (a 6 a 0). MI30paHHBIN TOATOM CTUXOTBOPHBIN
MeTp — uerblpexcTonHbld xopeil — eme c¢ XVIII Bexka cumranca paszmepom
JUPUYECKUX CTUXOB M OBLI TECHO CBfA3aH C TMECEHHBIM >kaHpoMm. Onupasch
Ha METPUYECKYI0O OCHOBY KJIACCHUECKOTO CTUXOCIOKEHHUs, bapaThIHCKUH, OJHAKO,
HE OrpaHMYMBaeT ce0s CTPOTMMHU pamMKaMu. B CTUXOTBOpEHHMM MOKHO BCTPETHUTH
puTMUYECKUE nepedou (MpONMyCcKy yAapeHHil), HEpaBHOCIOTOBOCTh CTUXOBBIX CTPOK,
CBSI3aHHBIX MEXIy COOOH allbTepHUPYIOIIMMHU puMamMu (YepeaoBaHHE >KEHCKHX
U MYXKCKUX KJay3yid). BcTpedaroTcs u nuiiHMe aHakpy3bl (Oe3ynapHbie CJIOTH):
B o0eux cTpodax TOJBKO MATh CTUXOB HAUMHAIOTCA C YJIApHOrO TJIACHOTO,
OCTAJIbHBIE UMEIOT JBYXCIOXKHYIO aHAKPY3Y.

OOpa3HO-3MOIIMOHATIBHOE  COJEp)KaHUE CTUXOTBOPEHHUS, €ro pUTMHKA
U CcTpouKa MOCIYXWIA OTHPAaBHBIM MOMEHTOM JUIsl CO3/1aHUsl INPOU3BEICHUS B
’KaHpe XOPOBOTO CKEPIIO, HAa YTO YKa3bIBAE€T OBICTPBHIN TEMII, KOPOTKHUE MOTHUBBI,
pacujeHeHHbIE May3aMy, M WTpux Staccato. KomMmosuius Mo3THYECKOro TEKCTa
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B TpakToBke [loaraiiiia momaydaeT BBIpaXXEHHUE B SICHOM MY3BIKAJIbHOW CTPYKTypE —

NBOMHOM JByx4yacTHOM (Qopme, oOpasyrolieiics B pe3ysibTaTe BapUaHTHOTO
ITIOBTOPEHUS YaCTEM.
Taoauna 2
dopma xopa «Bce mpoxoaur»
B Aq B1 Coda
a & by & 3 b, b3 &
4. 4. 4. 4. 5T. 4T 4T 4T 10T.
a a a a a
Kaxnas wacTe mpeactaBisieT co0Oil KBaJpaTHBIA IEpPUOJ TOBTOPHOTO
ctpoeHusa (4 + 4), a obmas wmacmTabHO-TEMAaTHYECKash CTPYKTypa — «mapa

nepuognyHocTel» (& a b b) — sBHO HamoMuHAeT COOTHOIIEHHE YacTeil Harmoo0ue
3areBa U MPUIEBA, YKA3bIBAIOLIEE HA CBSA3b C IECEHHO-TAHUEBAIIbHBIM IPOTOTUIIOM.
CBoeoOpa3ue JaHHOW KOMIIO3MIIMM  3aKJIIOYAeTCsi B  MHUHHUATIOPHOCTH
MacmTaboB yactedl (8 TAaKTOB) M PEIKOM TOHAJIBHOM IIOCTOSIHCTBE: BECH XOP
BBIJICP)KaH B paMKaX OJJHOW TOHaIbHOCTH &Moll 6e3 equHOoro oTKIoHEHUS (Tad. 2).
Jlerkasi, moxBW>KHAsA TeMa NEPBOM YACTH BBIPACTAET W3 HAYAIBHOW CTPOKH
(«Hacnaxxnaiitech: Bce mpoxoauT!»), cpa3y co3aaBas 00pa3 HEYMOJIMMO OETyIIEero
BpeMeHU. Ee cTpykTypa, ocHOBaHHasi Ha mpuHIMINE cymmupoBanusa (1 + 1 + 2),
BKJIIOYAET [JIBa HEOOXOIMMBIX PA3HOKAYECTBEHHbIX U  B3aUMOJIOTOJIHSIIOUINX
KOMITOHEHTA: HMCXOJHBI MOTHUB-TE3UC — TEMAaTHYECKOE SJIpO U €ro pa3BUTHE.
Tak, mepBbli MOTHUB — 3€PHO MEJIOJMM — MOCTPOEH HAa CEKYHAOBOW HWHTOHALMU
C TIOBTOPEHNEM HAJYaTbHOTO 3ByKa ¢, OAYEPKHUBAIOIIETO TEPIIHI0 MHHOPHOTO JIa/Ia.
BTopo#, TOXIECTBEHHBIM NEPBOMY, H3JI0KEH HAa CEKYHAY HIMKE OT 3BYyKa h.
HucxondieMy ABHKEHUIO ’TUX MOTHBOB OTBEYAET BOCXOJAIEE ABUKEHUE TPEThbEU
(oOBenuHsIONMIEH) NBYTAaKTOBOWM (hpaspl, 0Opa3yromieil CHUMMETPUYHYIO BOJHY
noabeMa M crnajga ¢ ocraHoBkod Ha VI crymenu (1. 1-4). Bropoe npemnoxenue,
BapMaHTHO MOBTOPSS NEPBOE, 3aBEPIIACTCS HUCXOAIIEH ramMmmooOpasHoi (pa3oif,
oGpbIBasich Ha 3ByKe diS, 4TO MOUEPKUBACT CIIOBA «K yTeXaM u oexam» (T. 5-8).
TemMa BTOpOM dYacTH, HMHTOHAIIMOHHO OJIM3Kash TEpBOM, 0Opa3yeT ¢ Hel
9-12).

PUCYHKOM, OHa B

MPOU3BOJIHBIA  KOHTpacT (T. bonee meBydas, ¢ BOJIHOOOpa3HBIM

MEJIOIUYECKUM CTPYKTYpHO-MAcIITaOHON  MJIOCKOCTHU

OpraHM30BaHAa TaKXKe MO0 TNPHUHIMIY CYMMHUPOBAHHUS, HO YK€ Ha YypOBHE
yeThIpexTakToB: 2 + 2 + 4. [lepBas ¢paza, oxBarbiBas Auana3oH KBapThl, IOCTPOCHA
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Ha OICBAHHUH KBHHTOBOTO TOHA e°. BTopast, CEKBEHTHO MOBTOPSIS IIEPBYIO HA CEKYHIY
HIDKE, 3aBEPIIACTCS MHTOHAIMEH CEKYHIOBOTO «KadaHUs) (h1 —at- hl).

Bropoe mpemnoxenue, pacmmpsis IUana3oH 10 CEKCTHI, 00pa3yeT eAuHYIO
BOJIHY C BEpIIMHOW Ha 3ByKe §F. IIpHueM IUIaBHOE TraMMOOOPA3sHOE NBIDKCHHC
CMEHsIeTCsl B KOHIIE MHTOHaImeil cexyrmoBoro «kadaums» (h' — ¢ — h'), xotopas,
YETBIPEKIBl TOBTOPSSACH, KaK Obl OKa3bIBAET COMPOTHUBJICHUE, BBOAUT MOMEHT
NPOTUBOJCHCTBUS  OOIIE  HUCXOASIIEW  HANpaBICEHHOCTH  MEJOJIUU,  YTO,
HECOMHEHHO, CBSI3aHO C TO3TUYECKHM TEKCTOM («HEHAJEKHbIE Yachl»), BbI3bIBas
aCCOIIMAITHU C MAsSTHUKOM.

OueBuHO, YTO 00€ TEMBI XOpa POACTBEHHBI APYT JIPYry, Kak Obl BBIPACTAIOT
U3 OJIHOTO «HMHTOHAIMOHHOTO KOpHs». VX pOMHUT JTaKOHMYHOCTH BBICKA3bIBAHMSI,
KBaJPAaTHOCTh W BHYTPEHHSSI CHMMETPUYHOCTH CTpoeHHUs. Henmp3st He ckasarh
M 0 CKBO3HOHM CEKYHJIOBOM MHTOHAITWH, KOTOPAasi MPOXOIUT Yepe3 BCE MPOU3BEIACHUE,
Mo/TUEpPKUBasi KIFOUEBbIE CII0Ba TEKCTa (Hacaascoaiimecs, Kpaca, 4acwl, He ponwume,
cyposas beoa).

CxoncTBO 00ErX TeM MPOSBISCTCS TaKKE B OTCYTCTBHHM B KaXKIOW W3 HUX
KJIACCUYECKH SICHBIX KaJaHCOB, B XapaKTEPHO-HEYCTOWYMBBIX OKOHYAHUSX BCEX
nocrpoeHuil. Tak, NOPEAIoKEHUsT TNEPBOM TEMBI 3aBEPILIAKOTCS TPE3BYUUEM
IV crynenn (d-moll) u nBotiHo# momunanToi (H-dur), a mpeaioxeHuss BTOpOr TEMbI
CENTAaKKOPIOM HaTypanbHOW V crynenu (d;) u qoMHHAHTOBBIM cenTakkopaoMm (D-).
[logoOHasi HE3aMKHYTOCTh TE€M, a TaKK€ WX MOBTOPHOCTh, CO3JAET OIIYIICHHUE
HETMIPEPHIBHOCTH, TEKY4YECTH  JIAJJOTADMOHUYECKOTO  JBWKEHUS, YTO HMEET
OTIpENICIICHHBIA CEMAaHTHYECCKUH CMBICT — BOIUIOMIAET OCCKOHEYHO KPYTSIIYIOCS
KUTEHCKYIO Kapyceib, 3eMHOE KPYTrOBpaIlCHHE.

Commkaet o0e TeMbl ¥ uX QakTypHas opranuzanus. Kaxmas n3 HUX U3I0KeHa
reTepodoHHO (TIepBas — MapaJlICIbHBIMUA TPE3BYUHSIMH, & BTOpas — MapauieIbHbIMH
CENTaKKOpJaMHU W HOHAKKOpJaMH), B pe3yjbTaTe dYero oOpazyercs aKKOpAOBOE
yaBoeHue (myonmupoBanue) menoanu. Hapymaercss rerepodonHast GakTypa TOIHKO
B KOJIe, KOTOpasi B KOMIIO3HUIIMU XOpa BHITOJIHSAET (DYHKIINIO «IIEPEMEHBI B TTOCIICTHAN
pa3» (tabn. 2). B Heit Ha mpoTsikenuu 10 TakTOB MCMOJIB3YETCS CMEIIAHHBIA BU]T
W3JI0KCHUS: HAa TOHWYECKWA OpTraHHBIM MYHKT OacoB HACIAWBAIOTCS WMUTAIUU
BEpXHUX royocoB (1. 4). [Ipu 3TOM OCHOBY COCTaBIIsIET HAYAIbHBIN MOTUB, KOTOPBIH,
CIIyCKasCh MO MOJIyTOHAM, 3BYUUT MapajvieIbHBIMU TEPUUSIMH Y COMIPAHO U MEPBBIX
albTOB M HMUTHUPYETCS B MAapTUSX BTOPBIX allbTOB M TEHOpPOB. B pe3ynbrare

oOpasyeTcsi TpexcioitHas (akTypa: aBa reTepo(OHHBIX TUIacTa + PUTMHU30BAHHBIN
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OpraHHbIl MyHKT OacoB. JlymaeTcs,, 4To MOJAOOHBIE MPUEMBI HU3JIOKEHHUS, & TAKKe
HUCXOJIAIIAsl CEKBEHIMS BKYIIE C 3aTyXaroleld JUHAMUKOM, CHOCOOCTBYIOT CO3JaHUIO
MPUYYITUBOTO 00pa3a, KOTOPBIM acCOIMUPYETCS C MUPaXKEM: 3BY4aHHE TTOCTEIIEHHO
CTYLIEBBIBAETCS, CIIOBHO OBl OTHANAETCA, MEpPE] TEM KaK OKOHYATEJIbHO «UCTasiTh»
U CIIATHCA C TUIIUHOM.

[uxn Eppema [oaraiina «/IBa xopa Ha CTUXH PYyCCKHUX MOITOBY MPEACTABISAET
co00i IeNbHOe, XYI0KECTBEHHO 3aKOHYEHHOE SIBJICHHWE, OTMEUEHHOE TaJaHTOM
U MacTepcTBOM Komnosutopa. Ilo o0pa3HoMy conepkaHUIO, HAcCTPOCHHUIO U
XapakTepy XOpbl COCTAaBWIM THUIHMYHYIO Hapy MPOTUBOMNOJOXKHOCTEH. OToOpaB
CTHXH, HAlMUCAHHBbIE pa3HbIMU Nod3Tamu, [loaraiiy oObeqUHII UX B €IMHOE LIEJIOE,
HAIllOJJHUB HOBBIM 3ByuaHueM. B couMHeHMH Kak OBl MPOUCXOJUT MOBOPOT
OT JIUPUYECKOTO CO3EpLAHUsi KpacoTOM HPHUPOJbl K MbICIH 00 M3MEHYMBOCTU U
TEKY4YeCTH JKHU3HM, O OpeHHocTH uenoBeueckoro ObiTusA. Ilo cytm o0a xopa
PACKpBIBAIOT OJIHY TEMY: PUPOJA U YesloBeK. [IprueM enMHCTBO HMKIA JOCTUTAETCS
HE TOJIBKO OCHOBHOM IMOATUYECKOW TEMOM, HO U PACIIOJI0KEHUEM XOPOB B JUITHXE.
KoMmnoHOBKa CTUXOTBOPEHHMM NPEAONPENEIAECT NPOrpaMMy LHKIA, BbIpaxkas HICHO
IBWKEHUS OT >KMBONMCHOM M TIO3TUYECKOM KapTUHHOCTH K (uiocodpckomy
OCMBICIICHUIO JKM3HH, €€ TPHUATHI0 CO BCEMUM PAJOCTIMH M  HEB3TOJAMM.
IIpr wucnosHeHMM XOpPOB MOAPAN OILIYLIAETCA JIMHUSA CKBO3HOM JpaMaTypruu,
OCHOBaHHasi Ha KOHTPAaCTHOM COIIOCTaBJIEHUU JBYX XYJO0’KECTBEHHBIX 00pa3oB,
MMEIOIIMX BOCXOJAIIYI0 HAIPAaBICHHOCTh: HAYMHAACH CIIOKOMHO M CIEPKAHHO,
My3blKa KaK Obl BBIPBIBAETCS U3 APEMOTHOM HETH, MPEBpAIlascCh B JETKOE XOpPOBOE
CKEpLO.

Jlornyeckoil CTPOMHOCTH W 3aMKHYTOCTHM IUKJIMYECKONW KOMIO3UIIMU
CIIOCOOCTBYET TOHAJIBHBIM IUIaH € (YHKIMOHAIBHO YETKUM KapKacoM B BHJE
miaranpHoro kaganca (C — a), JOuMaTOHMYECKass TapMOHUS, OCHOBAaHHAs Ha
HaTypaJbHO-JIAJIOBBIX ~ 000pOTax, MeJoJMKa C MNpeodiaaroluM  TIJIaBHBIM
MOCTYNEHHBIM JIBHJKEHHMEM W CBOOOJHOM MEPEMEHHON METPUKOW, MHTOHAIMOHHOE
POJCTBO TeM, BbIpACTAOIMX M3 Terpaxopia ¢ — h' — a' — @', a Taxe
JEUTHUHTOHALMA CEKYHIOBOIO «KayaHUs». Bce 3TO CBHIETENBCTBYET O BBICOKOM
MacTepCTBE KOMIIO3UTOPA, KOTOPBIM, ONUpPasCh Ha HAPOIHBIE MCTOKH, IIPOJOIIKAET
BEJIMKUE TPAIUIMU PYCCKUX KOMNO3UTOpoB: M. Mycoprckoro, II. HaiikoBckoro,
C. PaxmMaHHHOBA.
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