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CEKUMA 1. NEAATOTMYECKUE HAYKH

YAK 37

Anekcanaposa U.H. TexHonorua pa3sBuTUsl AMMHOCTM yYaLLEroca Ha ypokax

AUTEpPATYpPbl B YCAOBUAX 001,€00pa30BaTEAbHOM LLIKOABI
Technology for the development of a student's personality in literature lessons in a
comprehensive school

AnexcaHnppoBa U.H.

KaHAMAAT NeAarorMyecKknx Hayk, AOLEHT

orb0Y BO "lha30BCKUI rocyAapPCTBEHHbI Neparoruyeckuid UHCTUTYT UM. B.T. KopoaeHko"
Alexandrova I.N.

candidate of pedagogical sciences, associate professor

FGBOU VO "Glazov State Pedagogical Institute named after V.G.Korolenko"

Aunomayua. B cmamve abmop paccmampubaem axmyaivhylo npodaemy  OudaxKmuuecko2o
obecneuenus mbopueckoeo pasbumus yuauwuxcs 6 obyueHu 1 nokasvibaem nymo ee peuieHus nocpedcmbom
npumenenus ypoBreboeo (ruunocmuo-opuenmupobanroeo) dudaxmuueckozo mamepuarda. Memodosoeuveckyio
ocHoBy aBmopckoi mexHoA02Ul cOCaBuAL 0OCHOBHbIE NOAOKEHUA 2YMAHUCTHUYECKOU Ne0a20eUKl, KOHYenyus
AUHHOCHO-0pUueHmupobannoeo  obpasobanus, meopuu  mbopueckoeo —pasbumus — AuuHocmu, — udes
mexHoA02Uu3AYUY 00pazobanus, Komopbie 6 00AblLel CIMeneHU OMPAXalom  HAYHHO-YeHHOCTIHOe OTHOUEHUE K
AUMHOCIU  YHAWUXCA U 0npededslom HANPaBAeHUS CUCTHEMHO-UeAOCHIHO0 AHAAU3A U OpeAHUu3AyuU
Oudaxmuuecko20 npoecca opmMupobanus meopuecKort AULHOCIIU.

B x00e uccaedobarun bviaa paspadbomana mexHoA02Us mbopueckoeo pasbumua AUUHoCHU Ha 0CHOBe
ypoBreboeo dudaxmuueckoeo obecrieeHua 048 YHAWUXCA C PASHLIMU unamy  Bocnpuamus xyooxecmbeHHbixX
npousfederul.

MnouBudyarusayus Ooudakmuueckoeo Mamepuasa O00CHU2Aemcs 3d cuem yuema MunoAoeuu
Bocnpuamus xyooxecmbennbix NpousbedeHUtl YHawuUMuca U nokasaHa Ha npumepe mexxosoeuu. Ha ocnobe
OuaeHOCMUYECK020 UHCPYMEeHmAapus UHOUBUOYAAbHLIX  pasAudUll  yuauwyuxcs 6 npoyecce ONbIMHO-
IKCHEPUMEHMAALHOTL  pabombsl  ycmanobieHo U onucaHo mpu muna Bocnpusmus  XyooxecmbeHHbix
npousBederus yuawumMuca:  XyooxecmBeHHO-AHAAUMUYeCKULl, cybvexmubHo-sKchpeccubHblil
(xyooxxecmBernblil), A02umecKiil (AHAAUMUYECKUTL).

KatoueBvie caoBa:  Oudaxmuueckoe —obecneuenue, AUHHOCHIHO-OpueHmupobanHoe  obyuenue,
méopueckoe pasbumue, munoaoeus 6ocnpusmuUs, MeXHOA0SUSA.

Abstract. In the article, the author examines the topical problem of didactic support for the creative
development of students in teaching and shows the way to solve it through the use of level (personality-oriented)
didactic material. The methodological basis of the author's technology was formed by the main provisions of
humanistic pedagogy, the concept of personality-oriented education, the theory of creative personality
development, the idea of technologization of education, which to a greater extent reflect the scientific-value
attitude towards the personality of students and determine the directions of a system-holistic analysis and
organization of the didactic process of the formation of creative personality.

In the course of the research, a technology for the creative development of a personality was developed
on the basis of level didactic support for students with different types of perception of works of art.

Individualization of didactic material is achieved by taking into account the typology of perception
of works of art by students and is shown using the example of technology. On the basis of the diagnostic tools of
individual differences of students in the process of experimental work, three types of perception of works of art
by students have been established and described: artistic-analytical, subjective-expressive (artistic), logical
(analytical).

Keywords: didactic support, student-centered learning, creative development, typology of perception,
technology.
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B coBpemeHHOM neparornyeckom Hayke MHTepec K AMUHOCTHO-OpPUEHTUPOBAHHOMY
obyueHuto Bo3pactaer. PasnvuHble acnekTbl Pa3BUTUA AMYHOCTM (CaMOONPEAEAEHHUE,
camopeaAM3alusi, camono3HaHWe, CaMOOLEHKa) CTAHOBATCA OAHOW MX BaXHbIX LeAeH
AEATEAbHOCTU 061e00pa3oBaTeAbHON LWKOALI, T.K. B poccuiickom obuiectBe Bce Honee
BOCTpe60BaHHbIMU CTaHOBATCA MHAUBUAYaAbHbIE KauecTBa AMYHOCTH:
LLleAeyCTPEMAEHHOCTb, aKTUBHAA XM3HEHHas NO3ULMA, CAaMOCTOATEAbHOCTb, KPEaTUBHOCTb,
aHaAMTHYecKHe CnocoOHOCTH U Ap.

O6pa3oBaTenbHblii NpoLecc paHee OCHOBbLIBAACA Ha WAee NeAaroryeckoro
ynpaBAeHUsi, GOPMUPOBAHMUA, KOPPEKLUU AUUHOCTU «M3BHE», 6e3 yueta U UCNOAb30BaHMA
CyObEKTHOTO ONbiTa CaMOro yueHUKa, ero AMYHOCTHLIX CBOWCTB, TBOPYECKOT0 NOTEHLIMAAA.

CeropHs B NeAarorMyeckom Hayke akTyaabHa napapMrMa  AMYHOCTHO-
OPUEHTUPOBAHHOrO 06yueHus, KoTopas paccMaTtpuBaercs KaKk aAbTepHaTuBa
TPAAULIMOHHOW CUCTEMbI npenopaBaHua. B cBa3u ¢ atum, paspabartbiBaloTcA HOBbIE
NOAXOAbI K 0TOOPY coaepXXaHusA 06pa3oBaHUA, €r0 TEXHOAOTUYECKOMY CONMPOBOXAEHUI W
AMAAKTHUEeCcKoMy ob6ecneueHuto. LLIkona ocBauBaeT coBpeMeHHbie MoAeAW 06yueHus. Bee ato
CTAaBMT YUMTeAl U yualluxcs B cHUTyauuto Bbibopa, Tpebyetr rubKocTM B OpraHU3auLuu
yuebHoro npouecca, 6oablied caMOCTOATEAbHOCTH. Ocob6eHHO akTyaneH AAs yuyebHoro
npouecca B 06weo6pa3oBaTeAnbHOM LWKOAE MOMCK CNOCOO0OB apanTauuu AMAAKTUUYECKOTO
maTtepuarna K MHAMBUAYaAbHbIM OCOOEHHOCTAM AWYHOCTM C LEAbH0 €€ TFapMOHWYHOIO
TBOPYECKOTO Pa3BMUTHS.
®opmUpoBaHUE TBOPUECKOW AUUYHOCTU B yueOHO-NO3HABATEAbHOH AEATEALHOCTH
TpebyeT pa3paboTKu YPOBHEBOrO AMAAKTUYECKOTO MaTepuana, apanTUpylowwero y4yeOHbIw
npoLecc K MUHAMBUAYaAbHBIM 0COOEHHOCTAM yualluxcs, uTo NPpeAnoAaraeT UCnoAb30BaHUe
YYUTEAEM AMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOAOTUI, Pa3HO0OPa3HbIX METOAOB U GopMm
06yueHus.

O6weobpasoBatenbHass LIKOAA  UCMbITbIBAET NOTPEOHOCTL B YPOBHEBOM
AMAAKTMYECKOM MaTepuane. Kak nokazan aHanu3 neparorMyeckon NpakTMKW Ha npumepe
npenoAaBaHUs AUTEPATYpbI B 001,00 pa3oBaTeAbHOM LIKOAE, AMAAKTUYECKOE 0becneueHue B
peLeHun AaHHOW 3aAa4U NOAHOCTbIO BO3NOXKEHO HA YUYUTEAS.

lymaHucTMUECKan neparoruka, KoTopas NpUM3HaeT LeHHOCTb, HENOBTOPUMOCTb U
LLeAOCTHOCTb AMYHOCTH, CYMTAET HEOOXOAMMbIM 06ecneymnTb yualumesa no3uuut0 cybbekToB
cobcTBeHHOro passutua [12]. Aas o6pa3oBaTeAbHOW NPAKTUKU MAEU TYMaHWUCTUYECKOW
NneAarorMku 4acto AeknapatuBHbl. [103TOMy, BO-NepBbIX, NeAArorHuecku LenecoobpasHo
ONpPeAeAUTb KOHLENTyaAbHYH) OCHOBY OAHOIO M3 HanpaBA€HUA BOCMUTAHWA TBOPUYECKO#H
AMUYHOCTH - HanpaBAEHWE AMAAKTHUECKOro o6ecneueHus. Bo-BTopbIX, CO3AaTb HEOOX0AUMbIE
NCUXONOr0-NeAaroruyeckue YCAOBUSI AN peanu3auMu AaHHOM LUeAd. B Komnaekce 3to
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COCTaBUT CUCTEMY OpraHu3auuum y4yebHO-NO3HABaTeAbHOM AEATEAbHOCTM, KOTOpas
obecneunBaet 3QPeKTUBHbIE NYTU AN peaAu3aLuv TBOPUECKOTO NOTEHLIMAAA YUaLLMXCA.

B neparornyeckoi Hayke TEOPETMYECKOE M NPAKTUYECKOE OCMbICAeHHE NPobAeM
TBOPYECKOT0 Pa3BUTUA AMYHOCTU B Y4eOHO-NO3HABaTeAbHOW AEATEAbHOCTH HaXOAMT
OTpaXeHWe B Hay4YHbIX UCCAEAOBAHUSAX:

© [ICUXOAOTHYECKUE acneKTbl TBopyecTsa udyvyanu A.C. Boirotckuu, A.H. AeoHtbes, C.A.
Py6uHwTenH 1 aAp.; [5]

® CYLIHOCTb M CTPYKTypa TBOPYECKOr0 NOTeHUMaAa AMYHOCTM HMccAepoBaHbl B.U.
l'HeuuHckum, M.C. Karan, B.A. Moasiko u ap.; [6]

® BHUMaHUE K TBOPYECKOMY Pa3BHUTUIO AMYHOCTM B OOYYEHWM aKLEHTUPOBAHO B
uccnepoBaHunx B.U. AHppeesa, B.b. boHpapesckoro, I.U. LykuHo#, U.C. ikumaHckow u Ap.
[2], [4], [12]

B 3apybexHbix UccAepoBaHuAX  paspabatbiBaeTtcA  MAE€A  TBOPUECKOTO
camopasButua AMuHoctM  (A. Macnoy, K. Popaxepc, B. ®paHka u Ap.) , KoTopas Ha
MEeXAMCLMNAMHAPHOM YPOBHE NPeACTaBAeHa oTeuyecTBeHHbIMU yueHbiMu (B.U. Anppees, A.b.
borosiBaeHckan, W.C.KoH, uap.)[2]

WHaMBUAYaAu3aLMs 00yueHUs KaK OTpaXeHWe AUYHOCTHO-OPUEHTUPOBAHHOM
napaAurmbl paccMaTpuMBaeTCsl B pasAMyYHbIX acrnekrax:

KaK CpeACTBO NoBbllweHUs 3adpdekTuBHOCTU 06yueHus (B.U. Thapkux, M.A. CoHUH U Ap.);
KakK UHAMBUAYAAbHbIN CTUAb AeATeAbHOCTH (E.A. Kaumos, B.C. MepauH);

Kak cnocob opraHu3auuu GpOHTaAbHOM, FPYNNOBOW U MHAMBUAYAAbHOW PabOThI yyalLuxcs
(B.W. 3areasuHckui, T.M. Hukonaesa u ap.) [8]

Mpobremy ypOBHEBOrO AMAAKTUYECKOTO 0GecneyeHWss CTaBMAM W peLLanu
yueHble: I'.U. beaeHbkuit, B.WU. KoposuH, T.0. KypatomoBa, u ap.

Maen  rymaHUCTMUECKOW  NEAArorikM  peanusyloTcA B AMUYHOCTHO-
OPUEHTUPOBAHHLIX TexHoAorusx obyuenus (B.B. [yseeB, B.K. AbfiueHko, AA.
MupowHuueHko, T.B.CadpoHoBa, U.C. AkumaHckasa u ap.) [7;10;11;12].

MpodeccMoHarbHbIA NOAXOA K AMAAKTUYECKOMY 06ecneyeHutd YPOKOB AaeT
BO3MOXHOCTb peaAu3auuu AMYHOCTHO-OPUEHTUPOBaHHOrO 00yuenua. WU.C. flkumaHckas
nuwet: «TOAbKO NMPU HAaAMYMK AMAAKTUYECKOTO 00ecneyeHHs, peanusyrolLero npuHUMN
CyObeKTHOCTM 00pa30BaH1A, MOXXHO FOBOPUTbL O NOCTPOEHUU AWYHOCTHO-0PUEHTUPOBAHHOTO
npouecca» [12]. «TeXHOAOrM3auUUA AMYHOCTHO-OPUEHTUPOBAHHOTO 06pa30BaTEALHOIO
npouecca npepnoaaraeT cnewuarbHoe KOHCTPYMpOBaHME AMAAKTMUECKOrO MaTepuana» -
akueHTtupyet BHUMaHue U.C. ikumaHckas [12].

Yuutenn yrBepxpator (6onee 80% no AaHHbBIM aBTOpa), YTO AMAAKTUUECKOE
obecneueHue TBOPYECKOTO Pa3BUTUA AMUHOCTU — OCTpas npobaema AAS HUX. Bo-nepBbix, 310
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CBA3aHO C HEAOCTAaTOYHOCTbIO NMPAKTUKO-OPUEHTUPOBAHHOW AMAAKTUUECKOW AUTEpaTypbl W
OTCYTCTBMEM PEKOMEHAALMA N0 WHAUBMAYaAU3aALWM AMAAKTMYECKOrOo Marepuana. Bo-
BTOpbIX, NpenoAaBaTeAM AMTEpaTypbl paboTalT no pasHbiM nporpammam. B-TpeTbux,
nporpaMmMbl Ha OCHOBE TBOPUYECKOW AEATEABHOCTU OPUEHTUPOBAHDI Ha YYalLUXCA C BbICOKUM
YPOBHEM 3HaAHWI W TBOpuYeckoro pa3ButuA. CeropHs yuutens paboTaloT no LeneBbiM
aBTOPCKWM Nporpamm no autepatype nop peaakuuei A.l. Kytyzosa u M.b. Aapbirnia. Kpome
TOro, AA  yyaluuxcA NPEANOXKEHbl INEKTUBHbIE KypCbl, COOPHUKM AAS MOATOTOBKM K
oAMMNMAAAM, B yuebHUKax AuTepatypbl BblAeA€Hbl «3aAaHUA HEe AAA BCEX» MOBbILEHHOTO
YPOBHS CAOXXHOCTH 1 AD.

B uenom, AupakTuueckoe obecneyeHue TBOPUECKOTO PA3BUTUA AMUHOCTH U YCUAUSA
NneparoroB OPMEHTMPOBAHbI Ha «CUAbHBIX» YuyalIMXCA. AMAAKTMUECKME MaTepuanbl He
CONPOBOXAQIOTCA PEKOMEHAALMUAMU AMUHOCTHO-OPMEHTUPOBAHHOIO XapaKTepa.
O6uieobpasoBateAbHan WKOAA, KaK NOKa3aA aHaAW3 NeAArorM4eckon NPaKTUKM,
UMeeT NoTPebHOCTb B AUYHOCTHO-OPUEHTUPOBAHHLIX TEXHOAOTUAX TBOPYECKOTO Pa3BUTUA
AMUYHOCTH, B YaCTHOCTH, B TEXHOAOTUM AUAAKTUUECKOTO 0becneueHus AaHHOro npouecca, uto
NOATBEPXAAETCA BbIIBAEHHBIMU NPOTUBOPEUUAMMU:

© MEXAY COLMaAbHbIM 3aKa30M 061LEeCTBA K LIKOAE B NOATOTOBKE TBOPYECKOW AMYHOCTH
U OTCYTCTBMEM B apceHane 00we0b6pa3oBaTeAbHON LUKOAbI TEXHOAOTUM AMAAKTUUYECKOTO
obecneyeHus TBOPUECKOT0 Pa3BUTUS AWUHOCTH;

© MEXAY HayyHO-NeAarornyeckum 060CHOBaHUEM LIEAEBbIX TPOrPaMM W TEXHOAOTUH
N0 pa3BUTMIO TBOPUYECKOIO NOTEHLMAAA AMMHOCTU U OTCYTCTBUEM TEXHOAOTMU AUAAKTUUECKOTO
obecneueHus pa3BUTUA TBOPYECKOTO NOTEHLMAAA AMYHOCTH;

© MEeXAY HE0OX0AUMOCTbIO B TBOPYECKOM Pa3BUTHM YYaLLUXCA C PA3AUYHBIMU TUNAMU
BOCNPUATUA U OTCYTCTBUEM AMAAKTUUECKOTO 06ecneueHusi AAHHOTO NpoLecca;

MpoTBOpEUMA BLIABUAK PSIA NPOOAEM:
© KAaKOBbl MEAArorMyeckue YCAOBUA AMAAKTMUECKOTO o0becneyeHusi TBOPYECKOIO
pasBUTMA yuyallerocd Ha OCHOBE AMYHOCTHO-OPUEHTUPOBAHHOIO 06pa30BaTEAbHOIO
npouecca?
®KaKOBbl  NeAArorMyeckue  ycAoBus, obecneuuBaloliMe  WHAMBUAYAAU3ALMIO
TBOPYECKOr0 Pa3BUTUA AMYHOCTU B 00yueHUU?
© KaK pa3BUTb TBOPUYECKOCTb AMYHOCTU NOCPEACTBOM AMAAKTMYECKOTO 06ecneyeHus Ha
0CHOBE TEXHOAOTM3aLMK 06pa3oBaTeAbHOTO Npouecca?
AaHHble npobAaeMbl BbiBEAW aBTOpPa Ha NPEANOXKEHME O TOM, YTO TBOPUYECKOE
pa3BUTHE AWYHOCTH HA OCHOBE TEXHOAOTMU AUAAKTUUECKOTO 0becneueHus 06pa3oBaTeAbHOM
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AEATEAbHOCTM  OyAeT ycnewHbiM, €CAM CO3AaTb CAEAYHOLLME YCAOBUAI  AMYHOCTHO-
OPUEHTUPOBAHHOIO 06yyYeHuUs:
O6weneparoruyeckue:
e NpOorpamMMHO-AMAQKTHYECKOE 0becneueHne 06pa3oBaTeAbHOH AGATEALHOCTH;
®  [yMaHUCTHYeCKas HanpaBAEHHOCTb NEAArora;
YacrHble:
e  obecneueHue GAaronpuATHO NCUXOAOTUYECKO atmocdepbl,
xapakrepusyrouenca 3G GeKTUBHOU KOMMYHUKaLMEX, CO3AAHMEM CUTyaLMH yCnexa;
e  (popmupoBaHUe CYOLEKTHOM NO3ULMM YUaLLEeroca B yuebHOM npouecce;
®  3MOLMOHaAbHOE CTUMYAUPOBAHUE YYaLLMXCA Yepe3 MOAOKMTEAbHYH) OLEHKY B
¢dopme op06peHus, NoXBaAbl, 060ApEHUS, uepe3 co3AaHue CUTyaLUii yenexa, pasHoobpasue
TBOPUYECKMUX 3aAaHUN.
Cneu1anbHble:
e  obecneueHue yuebHO-BOCNUTATEALHOTO  Mpouecca  AMArHOCTUYECKUM
MHCTPYMEHTapUeMm onpeAeAeHUss UHAMBUAYAAbHBIX 0COOEHHOCTEH AMUHOCTH;
. opraHusauua obyyeHMA Ha OCHOBE AMYHOCTHO-Pa3BUBAIOLIEH TEXHOAOTWM
AMAQKTUYECKOTO0 06ecneyeHns TBOPYECKOro pa3BUTUA AMYHOCTH;
®  NPUMEHEHWE YPOBHEBOTO0 AWMAAKTMUECKOTO MaTepuana, pPa3BUBALOLLETD
TBOPUYECKMI NOTEHLUAA YUEHHUKA.

MeTOAONOTMYECKYHD OCHOBY aBTOPCKOW TEXHOAOTMU COCTAaBMAM  OCHOBHbIE
NOAOKEHU TYMAHUCTUUECKOW NEAArorMkM, KOHUENUUA AMYHOCTHO-OPUEHTUPOBAHHOIO
o6pa3oBaHMA, TEOpPUM TBOPYECKOTO Pa3BUTUA  AMYHOCTM, MAEA  TEXHOAOTWU3ALMM
obpa3oBaHus, Kotopble B 60AbLIEN CTENEHW OTPAXaKT HayYHO-LEHHOCTHOE OTHOLIEHHE K
AMYHOCTH YYalLUXCA M OMPEAEAAOT HanpaBAEHUA CUCTEMHO-LEAOCTHOTO aHaAu3a M
OpraHU3auuu AMAAKTUYECKOTO npouecca GopMUpPOBaHUSA TBOPUECKON AMYHOCTH.

B npouecce uccrepOBaHMA, HaNPaBAEHHOTO Ha YCTPaHEHUE BbIABAEHHbIX
NpoTMBOpPEYMH, Obina pa3paboTaHa TEXHOAOTMS TBOPYECKOTO PA3BUTUA AMMHOCTU Ha OCHOBE
YPOBHEBOI0 AMAAKTUUECKOT0 06ecneyeHns AAA yYaLlmuxcs C pa3HbIMU TUIAMW  BOCTIPUATHA
XYAOXECTBEHHbIX NPOU3BEAEHHUIA.

LleAb TEXHOAOTMM: peanu3auus AMYHOCTHO-OPMEHTUPOBAHHOIO  00yueHus
NOCPEACTBOM apanTauuu AMAAKTHUECKOTO MaTepuana K MHAMBHUAYaAbHBIM 0COOEHHOCTAM
y4awmxcs AAS UX FTapMOHUYHOTO TBOPUYECKOTO PA3BUTHS.

TexHOAOTHA AMAAKTMYECKOTro obecneueHUs TBOPUECKOTO PA3BUTUAI AUYHOCTH
HanpaBAeHa Ha GOpPMUpOBaHME  KauyecTB AMYHOCTM, BOCTpPe6OBaHHLIX COBPEMEHHbLIM
06wWwecTBOM:  CaMOCTOATEAbHOCTb, HE3aBMUCUMOCTb, OTBETCTBEHHOCTb, KPEAaTUBHOCTD,
cnocobHOCTb K COTPYAHHUECTBY, AMAAOTY, KDUTUYHOCTb MbILIAEHUS, aKTyaAbHO-LLEHHOCTHOE
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OTHoOweHWe K cebe, noTpebHOCTL B HenpepbiBHOM CaM0006pa3oBaHUM U CaMOpPa3BUTUK,
3MOLMOHAAbHYHO YYBCTBUTEAbHOCTb. AATOPUTM peaAu3aLun AAHHOW TEXHOAOTUM NPEACTaBAEH
CXemMaTUyHo Ha puc. 1 (cTp. 6).

MHAMBHAYaAM3aALMA HUKOTAA He ObiBaeT U He MOXET ObiTb aOCOAIOTHOI, T.K. HEAb3A
y4yecTb BCE MHAMBUAYaAbHblE 0COOEHHOCTM B YCAOBMSX MacCOBO# LIKOAbl. Bo BHUMaHue
NPUHUMAIOTCA AULLIb T€ KauecTBa YuyalLMXCA, KOTOpPble BaXXHbl AAA mpouecca obyyenus [1].
OAHMM M3 HMX AIBAAIOTCA  0COOEHHOCTM BOCTPUATUA  LIKOAbHWKOB. Ha ocHoBe
AWarHoCTUYECKOr0 MHCTPYMEHTapUA UHAMBUAYAAbHBIX PA3AMUMI yYaLUMXCA B XOAE OMNbITHO-
3KCNepUMEHTaAbHOW paboTbl YCTAaHOBAEHO U ONUCAHO TPY TUNA BOCNPUATUA XYAOXKECTBEHHDBIX
NPOU3BEAEHUI yuyalUMUCA: 1 TUN - XYAOXKECTBEHHO-aHAAUTUYECKUI; 2 TUN - CYOLEKTUBHO-
3KCNPECCUBHBIN (XYAOXKECTBEHHDBIW), 3 TUN - AOTMYECKUIA (AHAAMTUUECKUH). KaXXAbIA U3 HUX
NpeACTaBAEH CAeAYHOLUMMU XapaKTepUCTUKaMMU.

1 mn (XyAO)XeCTBEHHO-aHaAUTUYECKUH) - yyaluecsi, C€nocobHble K
XYAOXECTBEHHO-aHAAUTUUECKOMY BOCNPUATUIO. OHU HapeAeHbl CIOCOOHOCTLID BHYTPEHHETO
BMAEHMA 06pa3a, C XOpowo pa3BUTbLIM BOCCO3AAIOLIMM M TBOPUECKMM BOOOPaXeHHEM.
UutatenbCcKuii 06pa3 xapaKTepu3yeTca APKOCTbI0, TOAHOTOM, MAaKCMMaAbHBIM TPUOAMKEHUEM
K aBTOpcKomy o6pa3y. 310 obecneunuBaer npaBUAbHOE U TAYbokoe obpa3Hoe 06001eHue,
cBA3aHHOE CO CMOCOOHOCTbIO K aHaAu3y M CHMHTe3y. CAOBecHOEe BbipaXeHWe 00pasHOro
06001EeHUA OTAMYAETCA TOUHOCTLIO B BbIOOPE CAOB, 6OraTCTBOM CAOBAps, IMOLMOHAABHOTO
CTUASA, 00bIYHO BAU3KOTO K aBTOPCKOMY.

Yyawpecs oueHb camocTosiTeAbHbl. OHM  3HAUMTEAbHO paHblue CBOMX
CBEPCTHUKOB (Ha roA-ABa) CNOCOOHLI AOCTUTHYTb BbICLLETO YPOBHSA BOCTPUATUSA, KOTOPOE B
LWKOALHOW NPaKTUKe Apue BCEro NPOABAAETCA B aHaAM3€ XYAOXKECTBEHHOIO NPOU3BEAEHHUS.
OAHAKO MX B KhacCe HEMHOTO - Kak NpaBMAO, TPU-YyeTbipe yenoBeka. Mo cBoum
MHAMBUAYAAbHBIM  XyAOXKECTBEHHO-TBOPYECKMM  BO3MOXHOCTAM OHM  CTOST  Bbllle
LWKOALHWUKOB CBOEro Bo3pacra. ITH YYEHUKU AONKHbI MOCTOSHHO NMOAYYaTb UHAUBUAYaAAbHbIE
TBOpPUYECKWE 3aAaHUA MOBbILWEHHON| TPYAHOCTH, MHAYe UX pa3BuTMe He ByaeT obecneyeHo
06yueHHeM (NOCTOAHHO - HE 3HAUMT Ha KaXKAOM YPOKe: 3aAaHUEe MOXET ObITb AQHO NO XOAY
U3YYeHUs KPYyMmHOW TeMbl U paccyuTaHO Ha paboTy B TeueHue, Hanpumep, mecsua) ¢
NpUMeHEHWEeM TEXHOAOTUIA MOAYAbHOTO 00yYeHHs, METOAA POEKTOB U Ap.

2 TUn (CyObEKTUBHO-IKCNPECCUBHBINA) - yuallMeca C XyAOXKECTBEHHbIM, UAW
CYObEKTUBHO-3KCMIPECCUBHLIM,  TUMOM  BOCMPUATMA. Y  HUX  XOPOLIO  Pa3BUTO
BOCNPOM3BOAAILIEE U TBOpYeckoe BooOpaxeHMe. OHM NOHMMAKT MO3ULMIO aBTOpA,
YUTaTEAbCKUI 06pa3 APOK M NOAOH. Yualuuecs BUAAT 00pa3 HAaCTOAbKO OTYETAMBO, TaK CUAbHO
COMEPEXMBAIOT, YTO Y HUX YaCTO MOABASIETCA CTPEMAEHHUE NnepeAaTb CBOM BMNEYATAEHUA He
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TOAbKO CAOBECHO, HO B BUAE PUCYHKA, MenoAMH. Kak npaBuAO, 3T YYEHUKU CMOCOOHBI K
CaMOCTOATEAbHOW TBOPUYECKOW AEATEABHOCTH.

Mpu aTom oHKM cAab0 0606L1a10T; aHAAU3 3HAUUTEABHO OTCTaET OT CUHTe3a. CAOBeCHOe
BblpaXxeH1e NOHUMaHUA XyAOXKECTBEHHOIO TEKCTa IMOLMOHAALHOE, KpAaCOYHOE, HO OHU YacTo
cO1BaIOTCA C AOTUKK, MHOTAA NOCAEAOBATEALHOCTb UX PACCy)XAEHUI accounaTuBHanA. Takum
WKOAbHUKAM HY)XHbl MHAMBHMAYaAbHble TBOPYECKUWE 3apaHWA Ha pa3BUTHE AOTMYECKOTO
MblLAEHUS,, YOPMYAUPOBAHKE BbIBOAOB, abcTparupoBaHue. Npu MHAMBUAYAALHOM NOAXOAE
OHU MOTYT AOCTUTHYTb BbICLIET0 YPOBHS XYAOXKECTBEHHOIO BOCNPUATHUA.

3 AN (AOTMYECKHU) - COCTaBAAIKOT yyallMecsi C XOPOLIO Pa3BUTLIM AOTMYECKUM
MbILAEGHHEM, C fPKO BbIPaXEHHbBIMU CMOCOOHOCTAMM K aHaAu3y, 0606wweHuto,
abcrparupoBaHuio. OHM MOMYT AeAaTb CaMOCTOSITEAbHblE BbIBOAbI, PE3yAbTaTbl CBOMX
pa3mblLAEHKI 0600Lat0LLEero xapaktepa U3naratb NOCAEAOBATEAbHO, AOTUYHO, AAKOHUYHO.
B AuTepatypHOM NpoM3BEAEHUM TaKue yuyaluyecs NPeXAe BCEro BbIABAAIIOT MbICAb, UAEHO -
XYAOXKECTBEHHble  CpeACTBA €€ BblpaXeHWi UM NpPEeACTaBAATCA  daKTopom
HecywecTBeHHbIM. 06AaAalOT aHAAUTUYECKUM CKAAAOM MbllwAeHUs. BocnpousBoasiuee u
TBOpPUYECKOE BOOOpaXeHWe Y HUX pa3BUTO CPaBHUTEAbHO CAab0. OTCIOAA MCTOYHMK MX
3aTpyAHEHWI B aHaAU3e XYAOXXECTBEHHOTO TEKCTa B €AUHCTBE ero GOpMbl U COAEPXKAaHUSA.
Takue WKOAbHUKM HYXAAQIOTCA B MOCTOSHHbIX 3aAAHMAX Ha pa3BUTUE BOOOpaXeHMs,
XyAOX€ECTBEHHOT0 BUAEHMA 00pa3a.

UHAMBUAYaAM3aLMA AMAAKTUUECKOTO MaTepuana, OcCyllecTBAieMas C MNOMOLLbH
CUCTEMBI TBOPYECKUX 3aAaHUN AAS YHALLUMXCA C Pa3AMYHBIMU TUTAMU BOCNPUATUA, NO3BOAAET
He TOAbKO GOpMUpPOBaTL HEOOXOAUMLIA 00bEM TEeOpeTHYeCKMX 3HAHUM, NMPAKTUYECKHUX
YMEHWi 1 HaBbIKOB, HO U LieAeHanpaBA€HHO pa3BUBaTb TBOPYECKUI NOTEHLMAA YYALLMUXCS, UX
CTpeMAEH1E K Camo00pa30BaH1I0 U CAMOCOBEPLIEHCTBOBAHUI).

Kak nokasana ONbITHO-3KCMEpUMeHTaAbHas pabota, 3OPEKTUBHOCTL 3aHATHIA
AOCTMraeTcs Npu MUHAUBUAYaAbHOM MOAXOAE K yYalMMCA C pasHbIMU TUNAMMU BOCNPUATUA U
HaAMuUMM  YPOBHEBOI0 AUAAKTUYECKOTO 0becneyeHus, uto OTpaxeHo Ha puc. 2 (cTp. 7).
Mpaktka nokasana, 4T0 AMAAKTUYECKOe obecneyeHue TBOPYECKOro pa3BUTHUSA
AMYHOCTH - OAHO U3 AEHCTBEHHBIX CPEACTB peLleHUs NpobaeMbl. B 0CHOBE AUAAKTMYECKOTO
obecneyeHUs AMYHOCTHO-OPMEHTUPOBAHHOrO 06pas3oBaTeAbHOro npouecca MOryT ObiTb
ApYyrue WHAMBUAYanbHble OTAMUMA. Llenecoobpa3sHO yuMTbiBaTb 0COOEHHOCTU HE KaXAOro
OTAEAbHOTO YY€HHWKA, a rPynnbl yyaLmxcsi, 00naAatoLLMUX CXOAHBIMU YEPTAMM.

OueBMAHO, 4TO NEAArord UCNbITLIBAKOT HEOOXOAUMOCTb B MPUMEHEHUH TEXHOAOTUM
AMAQKTUYECKOT0 00ecneyeHus TBOPUECKOr0 pa3BUTUA AMYHOCTH, KOTOPas MO3BOAUT HE TOALKO
dopmupoBaTb HEOOXOAMMBI 06bEM TEOPETMYECKUX 3HAHWHA, NPAKTUYECKUX YMEHUA W
HaBbIKOB, HO W LieAeHanpaBA€HHO pa3BWBaTb TBOPUYECKWI MOTEHUMAA yyaluuxcsi, CO3AacT
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yCAOBUA  AMA CaM006pa30BaHMﬂ MU CamMocoBeplLueHCTBOBaHUA BCEX YYaCTHUKOB
no3HaBaTeAbHOro npouecca.

Takum 06pa30M, B XOAE ONbITHO-3KCNEPUMEHTAAbHOM pa60Tb| YCTaHOBAEHbI
AUAAKTUYUECKUEe 3aKOHOMEPHOCTU, KOTOpble OTpaxarT WHAUBUAYaAbHOE TBOpPUYECKoe
pa3BuUTUE AMMHOCTU B NpeANaraeMbiX YCAOBUAX:

® YpOBEHb TBOPUYECKOTO Pa3BUTUA AMMHOCTU 3aBUCUT OT TUNa BOCNPUATUA,

® XapakTtep TBOPYECKO N03HAaBaTEAbHON AEATEALHOCTU U ee pe3ynbTat 06YCI\OBI\eHbI
0co6eHHOCTAMM BOCMPUATUA U MblLLAEHUA YYaLLIUXCA;

© BbICOKMI YPOBEHb TBOPYECKOr0 Pa3BUTUA AMMHOCTW 3aBUCHUT OT AMAAKTUUECKOTO
06ecnel|eHm|, apanTUpoBaHHOIoO K ee UHAUBUAYAAbHBIM 0C06€eHHOCTAM.

TexHOAOTMA AMAAKTMYECKOr0 obecneyeHus TBOpYeckoro pa3ButUA AUYHOCTU B
06yquvw| OTKPbIBA€T BO3MOXHOCTH AN NEepexopa K TYMaHUCTUYECKUM AWYHOCTHO-
pa3B1BaIOLLMM CUCTEMAM, NO3BOASIOLLUM Pa3BUBATb TBOPUYECKUI NOTEHLMAA yuyalluuxcs.
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Annomayus. Cee00Hs 0peanusayuu 13 pasHsLx ompacieil cmaikubanmces ¢ mpyoHocmuio cBsasanHble
¢ noBvluienuem peakmubront mowjHocmu 6 saexmpocemsax. [as cHuxxenus HeeamuBHbix 3¢hcpeximol
peaxmuBHot MOUHOCHIY NPUMEHAIM cneyuasHoe 0b6opyodoBarue, umo no3boasem He mMoAbko ybeauuums
cpox cayxbovl dopoeoeo 00opydobanus, HO U YMmeHvuiumbs nompebaeHue 31exmposnepeun. IlosBienue
HeOOHOPOOHBLX HAZPY30K 6 cemax Bvizvibaem Ybeautenue peakmubHOU MOWHOCTY, a Maioke YBeiuvuubaem
HeAUHeTHble UCKAXEeHUA. Do npuBooum k 00noAHUMEAbHBIM PACX00AM Ha IAeKHIPOIHEPLUI0 U HeeAmUBHO
Bausmo Ha dopoeocmosujee 0bopyodoBanue ymeHvuias cpox eeo cayx0Oul. [losmomy makue, npeonpusmus
kax «Huxoav Iax» pacnosoxennsviii 8 e. Yuarax 8 Pecnyoauxe bawkopmocman, u papmayebmuyeckutl
3a600 TAKEDA 6 e. fpocaabae, a maioke KI Boxsar 6 eopode Vipe, npumenatom ycmanobxu 044
YMeHvuleHUs BAUAHUA peaxmuBHOTL MOUHOCHIL.

KatoueBvie caoBa: Peaxmubras MmougHoCb, npednpusmus, kadecmbo 34eKmposHepeul,
o0bopyoobariue, SKOHOMUSA IAeKMPOIHEpeUl, cmadbuivHasn paboma 0bopyoobanus.

Abstract. Today, organizations from different industries face difficulties associated with increasing
reactive power in power grids. To reduce the negative effects of reactive power, special equipment is used,
which allows not only to increase the service life of expensive equipment, but also to reduce electricity
consumption. The appearance of inhomogeneous loads in the networks causes an increase in reactive
power, and also increases nonlinear distortions. This leads to additional energy costs and negatively
impacts expensive equipment, reducing its service life. Therefore, such enterprises as "Nicole Pak" located
in Uchaly in the Republic of Bashkortostan, and the TAKEDA pharmaceutical plant in Yaroslavl, as well
as the railway station in Ufa, use installations to reduce the influence of reactive power.

Keywords: Reactive power, enterprises, quality of electricity, equipment, energy saving, stable
operation of equipment.
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Mo KaKkoW NpMuMHE BO3HUKHOBEHUSA peaKTUBHAsA MOLHOCTb

He Bce anektponotpebuten NoTpebAAIOT peakTUBHYI0 MOLLHOCTb, Hanpumep, Takue
notpebuteAM Kak AaMnbl HaKaAMBaHUA WAM TpybuaTble 3AEKTPOHArpeBaTeAM He OKasblBaKT
HEraTMBHOTO BAMSIHUA, a TakKWe, KaK 3AEKTPOABMUraTeAM, 4acToTHbli npeobpasoBatenb, MBI,
CBETOAMOAHbIE AAaMMbl, WHBEPTOPbI MOBLIWAKT NOTpeOAEHUE pPEaKTUBHOW MOLUHOCTH, 4TO
NPUBOAUT K YBEAUUEHUI0 TOKOB B MPOBOAHWUKAX UTO Bbi3bIBAeT HArpeB W, CA€AOBATEAbHO,
yBEAMYMBAET NOTEPU.

Mo cratucTMKe 3TO NPUBOAUT K YyBeAMUeHMI0 notepb A0 45 %. U 310 3HaueHue
YyBEAMYMBAETCA M3-3a MOABAEHUA pPa3HO0OpasHbIX YCTPOWCTB B 3KCMAyaTauuu. YcTaHOBKa
mowHoro UBM AAA cO3paHUA pe3epBHOTO NMUTAHUA KPUTUUECKM BaXKHbIX NoTpebutened, Kak
AEAAlOT MHOTME NMPEeANpPUATHA He AAeT MOAHOW rapaHTMM uto obopyaoBaHWe Gyaer pabotatb
UCNPABHO T.K. IN\EKTPOIHEPIUA HU3KOTO KauecTBa MOXET BbIBECTU U3 CTPOA AAXe 3alUMLLEHHOe
YCTPOMCTBO. YT0ObI TAaKOro HE CAYYHMAOCb, CYLLECTBYET KOMMAEKC Mep, ANl YMEHbLUEHHUA
peaKTMBHOK MOLLHOCTU U YCTPAHEHUEe NOMEX rapMOHMK BbICLLEr0 NOPsIAKa.

KomneHcaTop peakTUBHOW MOLLHOCTH.

KPM snBadeTca aneKTpooOOpYAOBaHHE CHWXAIOWMA 3HAu€HWE NOAHOHW MOLYHOCTH, OH
MOXeT ObiTb, KaK WHAYKTUBHbIH, TaK U €MKOCTHbIM. WHAYKTUBHbIA PEaKTOp MCMOAL3YHOT AAS
KOMNEHCauMu eMKOCTHOW 4acTu MOLHOCTH. KoHAeHCaTOpHble YCTAHOBKU, NMPUMEHSIOT AAS
KOMNEHCaLWU peakTUBHON COCTaBAAIOLLEN, YTO MPUBOAUT K CHKEHMIO MOAHOM MOLLHOCTH.

Mbl 6yau paccmatpuBaTb €MKOCTHOM KOMNEHcaTop peakTMBHOH MOLLHOCTH OH IBAIETCA
CambiM 3p(PEKTUBHbIM METOAOM 60pbbbl ¢ peaKTHBHOW MOLLHOCTLIO MPH 3TOM OH CaMbIM
3roAOrTMYHbii. OH COCTOMT M3 KOHAEHCATOpHOM Oataped, KOTOpas aBTOMAaTHYECKH
ypaBHOBELUUBAET PeaKTUBHYIO HarpysKy ctpeMsacb CHU3UTbL eé A0 0. [pu ucnoab3oBaHHH YKPM
notpebaeHne PM cHuxaercs A0 85%. 310 NPOUCXOAUT 6AaropapsA CHUWKEHHUIO NOTEPb B CHAOBbIX
AMHUSAX U TpaHCOpmaTopax.

YcTaHOBKa NOCTOSIHHO CAEAMT 3@ TOKaMM M HanpshkeHUAMM Ha ¢pa3ax U U3MEHSIET CBOIO
€MKOCTb, OT 3HAauyeHUs KoneDaHMii cO CTOpPOHbI noTpebutener. A npumepa BO3bMEM Npu
NOAKAHOUEHMM MOLLHBLIX NoTpebutener GyaeM MCNOAL30BaTb KOHAEHCATOPHbIE YCTAHOBKU W
moayAu ALPIMATIC paHHaA MmoaeAb 06napaeT INeKTPOMEXaHMUYEeCKMMU KOHTaKTopamu. EcAv Ham
HyXHbI 60Aee ObICTPbIe KOHAEHCATOPHbIE YCTAaHOBKHM cylwecTytoT ALPISTATIC paHHas MOAEAb YXxe
MMeET NOAYNPOBOAHMKOBbIE KOHTAKTOPbI.

YKPM B KaxAblii MOMEHT CO3AaeT NPOTUBOBEC PEAKTUBHOW Harpy3ke uto NPUBOAMT K
NOA€3HOM MOLLHOCTH A0 97 %, U3 3Toro caepyeT uto YKPM, ymeHbLIAeT KOAMUECTBO NOTPebAsiemoii
3HepruM B KBA M yBEeAMUMBAET KauecTBO IAEKTPO3IHEPrMU WU CTAaOMABHOCTb HaNpPsKEHMS.
baaropaps 3Ttomy CHWXalOTCA 3aTpaTtbl HA 3AEKTPOIHEPTrUHD, U YBEAUUUBAETCA CPOK CAYXOBI
o6opyaoBaHus
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AKTUBHbIA GUABLTD

He Bcerpa npumeHenue YKPM npuBeA€eT K 3HAUUTEALHOW 3KOHOMUHU. ITO CBA3AHO C TEM UTO
B CETH €CTb BbICOKOYACTOTHOE 000pyAOBaHKUE YTO NPUBOAUT K NOSABAEHUH0 FapMOHUYECKUX MOMEX.
MU meTop KomneHcauuu He 3PPEKTUBHbIA. Takue NOMEXU MOTYT BbIBECTU U3 CTPOA cTaHkW UMY
3NEKTPOABUIraTeAU U Apyroe 060pyaoBaHue. B Takux cayyasx nPUMEHSAHT aKTUBHbIE GUALTPLI. OHKU
paboTaloT N0 MHOMY NPUHLUNY OHU HE TOAbKO CTAQXMBAIOT, HO U CO3AAIOT TOK KOMNEHCALWU B
npotuBodasy K uCKaxxeHUAM. Takue GuALTPLI pearupytotr meHee yem 3a 300 MKC OHU MTHOBEHHO
BOCCTAHAaBAMBAIOT CUHYCOMAAAbHYIO dopmy Toka. Takue OUABTPbI MOAyYMAM OoAblLOE
pacnpoctpaHeHue 6aaropaps KOMNEHcauuu GOAbLLIMX BCMAECKOB 3aLLMTON OT BHELWIHEW CPEeAbl
IP54. Takne duabTpbl npumenstoT Ha 3aBoae TAKEDA B fipochaBae BmecTe ¢ cuctemoin YKPM uto
obecneunBaeT HaAEXHYHO 3aLMTy 060pyAOBaHKE.

Takue OUALTPbLI MOBBLILIAKT KAYeCTBO INAEKTPOIHEPrMM YpaBHOBELUMBAA TFapMOHUK
BbICLUEr0 NOPAAKA, U BO3MELLAIOT PEaKTUBHYI0 MOLLHOCTb, YTO NPUBOAUT K 6anaHCy TOKOB B CETH.
970 NPUBOAMT K MEHbLLEMY U3HOCY 060pyAOBaHMS.

OueHka 9¢pHeKTUBHOCTH

Nepea ycranoBkon YKPM nau akTuBHOro GpuAbTpa 06583aTEALHO HYXXHO NPOBECTH NPOBEPKY
COCTOSIHUA 3neKTpoceTel. UToObl AaThb, TOUHYIO OLLEHKY CTOMT AW yCTaHaBAMBaTb 060pyAOBaHMe.
MUcnoab3ytoT aHanusatopbl nutanus HTL103. 3tor npubop no3Bonder ObICTPO OLEHUTb
Lenecoobpa3HOCTb YCTAHOBKM 000pYAOBaHUA U 3KOHOMMYECKYHD BbIroAy. AAA MPOCTbIX 3aAay
NPUMEHSIOT YCTAHOBKM N0 KOMNEHCaLMKU peaKTUBHOW MOLLHOCTH, NPU CUALHO OOAbLLIMX Harpy3Kax
npumeHAOT o6opyaoBaHue U3 kateropuu YKPM ycuaeHHoro knacca. C KaXAbiM rotoM BCE
60AbLue W 60AbLIE NPEANPUATUI YCTaHABAUBAIOT AAHHOE 000pyAOBaHHUE T.K. MHOTUE CTOAKHYAUCD
C HeraTMBHbIM 3G HEKTOM peakTUBHON MOLLHOCTH.

MoaBeaeM utoru cpepnui cpok okynaemoctu YKPM u A® coctaeut 1-4 ropa. Ho paxe
nocae cCpoka OKynaemocTu NpeAnpustue, yctaHoBuBliee cebe paHHOe obopypaoBaHue byaet
NPOAOAKATb IKOHOMUTb, TaK KaK CYET 3@ IAEKTPOIHEPruto byAeT MeHbLIe Yem paHblie. He crout
3abbiBaTb, YT0 6raropapa KaueCTBEHHOW 3AEKTPO3HEprMu 060pyaoBaHME paboTaer AOAbLUE U
ctabuAbHee U4TO CHWXKAET U3AEPXKKU HA PEMOHT.
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Heat pumps: advantages and disadvantages

Mapuykxos Bnagucnae [iMurpueBuu

CTyAEHT KapeApbl 3HEProcHabXeHUe U 3HepreTMYeckue CUCTEMBI
Orb0Y BO Boarorpaackuii TAY

Poccus, r. Boarorpap

HayuHblii pyKOBOAUTEAD

Hexopowes AMutpum AMUTPUEBUU K. T. H. AOLEHT KadeApbl IHEprocHabxeHue u
3HepreTMueckue CUCTEMbI

®Irb0Y BO Boarorpaackuii FTAY

Poccus, r. Boarorpap

Marchukov Vladislav Dmitrievich

student of the department of energy supply and energy system

Volgograd State Agrarian University

Russia, the city of Volgograd

Scientific adviser

Nekhoroshev Dmitry Dmitryevich Ph.D. associate professor of the department of energy supply and
energy systems

Volgograd State Agrarian University

Russia, the city of Volgograd

Annomayua. Ileped cmpoumerscmbom doma npuxooumca 636ewiubams boavuioe kosuuecmbo
Beuwjeni. OOHUM u3 camuix 6ecomwix 6onpocob, deaaemcsa Gui00p cuchemsl no0oepeba nomMeueHUt: 1 Menoo
noayuenus mena020 Bodocrabxenus. Hanpumep,  s1exmpuuecmBo waxovii OeHv 0opoxcaen,
npuxodumcs paccmampubams u uccaedobams Bepoammuule Opyeue ucmounuku. K npumepy, coneuvie
KoAneKmopyl uAu xe menaobvie Hacocst (TH). He obpawas Bnumanus wa mo, wmo ocHaujeHue
HeBO3MOXKHO uUMeHoBamb cBexum, Y HAC OHO ObLI0 3AMEHEHO OTMHOCUNIEAbHO He maK 0aBHO, NoIMoMY
men0601 Hacoc cmaa xopouiei asvmepHamuboil. B npedocmabaennon cmambve pazdepemca 6 mom, umo
3Mo makoe men06vie HACOCH, PACYEHUNb cepbesHocmb OehexkmoB 1 ux Oeccrnoprole Buidamujuecs
Kauecmba, ux poab 6 coBpemenHbIX peaiuax u nepcnekmuba Ha 6yoyuyue uccredobanus.

Katouebvie caoba: Tenaoboii nacoc, yuxa Kapro, Xaadaeenm, Ikos0eun
Abstract. Before building your own home, you have to think about a lot of things. One of the

most important issues is the choice of the room heating system and the method of obtaining hot water
supply. Since electricity is constantly becoming more expensive, we have to consider and study potential
alternative sources. For example, solar collectors or heat pumps (TN). Despite the fact that the equipment
can not be called new, we have it appeared relatively recently, so its device is unfamiliar, unusual,
incomprehensible. Therefore, this article will understand what heat pumps are, assess the severity of the
disadvantages and their undeniable advantages

Keywords: Heat Pump, Carnot Cycle, Refrigerant, Ecology

TenAoBOM Hacoc - 3T0 CUCTEMA, C MOAAEPXXKOW KOTOPOW TENAO MMEET BO3MOXHOCTb
NnepexoAuTb OT HaUMeHee Harpetoro Tena K 60Ablue NMOAOrpeToMy, NOBbIIAA Temnepatypy
nocaepHero. TennoBble HAacoCbl CUMTAKOTCA APYrMMM UCTOYHUKAMM 3IHEPrUM, KOTOpble AaioT
BO3MOXHOCTb NOAyYaTh AOCTYNHOE TeNAO 6€3 BpeAa AN HaX0AALLENCA BOKPYT CPeAbl

HayKa, TEXHOAOIUA, TEXHUKA: NepPCneKTUBHbIE UCCAEAOBAHUA U pa3pa60TKu
COOPHHK HayYHBIX TPYIOB MO MarepuaiaM MeXIyHapOIHOH HAy9IHO-MPAKTUICCKOM KOH(MEPEHITHH

CEKLINA 2. TEXHWYECKMUE HAYKHK



HOO «[MpopeccuonanbHan Hayka» ucnoab3yet Creative Commons Attribution (CC BY 4.0): AMLLeH3UI0 Ha
onybAMKoBaHHble MaTepuanbl - https://creativecommaons.org/licenses/by/4.0/deed.ru]

-19-

MoA0GHBIN NPUHLKN, UMEHYeMbI LUKAOM KapHO, NpUMEHSAETCA U B paiiOHHbIX (ObITOBBIX)
KOHAMLMOHepe. TenaoBble HacoCbl XapaKTepu3ylTCA MOAyYEHUEM TEPMHUUYECKUA IHEPruu U3
HaxoAALLENCA BOKPYr CpeAbl: U3 3eMAW, U3 BO3AYXa, BOAOXPAHHUAULL (03epa), MOA3EMHbIX BOA.
Tenaonepepaua cAydaetcs 3a CUET KOHAEHCALIUK, YAETYUMBAHUA XAaAareHTa. B TennoBbIX Hacocax
(XOAOAMABHMKAX) B AQHHOW POAM BbICTYNaeT ppPeoH.

TennoBOM HAcCOC COAEPXUT KOMNpeccop, McnaputeAb, KOHAEHCATOpP, NOBbILLAOLIWIA
Haxum. Bce npubopa B TH 06beAuHEHBI TPYOONPOBOAOM C COBOKYMHbLIM 3aKpPbITbiM KOHTYpOM. B
AQHHbIX LMPKYAALMOHHBIX Tpybax ¢peoH cuutaetca YrAeBOAOPOAOM, KOTOPbIA COAEPXMT
AOBOAbHO HEBbLICOKYH) TOYKYy KMneHus. B Tennom mecte oH npeobpasyerca B ra3, B XOAOAHOM
BbOXWUTb KOHTYpa pacnoAaraeTcsl B BOASHUCTOM COCTOSIHUM.

AaBaiite B3rAAHEM, Kak Tpyautca Hacoc. [poxoaa CKBO3b KAOY Tenaa (no Tpybam,
pa3melLeHHbIM B 3eMAE), TENMAOHOCUTEAb FPeeTcA Ha HEKOTOPOe KOAWYECTBO rpapycoB, B TOM
YMCAE €CAU XKap HEBLICOK U AOXOAUT BCero 3-4 °. 3a TemM OH NOCTynaeT B UCNapUTEAb U AQET TENAO
BO BHYTPEHHW YacTU CUCTEMbI, KOTOPbIA 3anoAHAEeTcA GpeoHOM. B TOM uMucCAe M MAAEHbKOrO
YMCAQ TENAA AOBOABHO AAA EPEXOAA XAAAareHTa U3 BOAAHUCTOTO COCTOSIHUA B ra30006pa3Hoe.

XnapareHT, npeobpasyetcs B nap, rae CKMMaeTcs U NOCAe HanpaBASETCA B KOMNPECCcop.
MoaHATME pAaBAEHMA(P) NPUBOAMT K NOAHATHIO €70 TeMnepaTypHbIX XxapakTepucTuK. Nocae TenAbli
GpeoH UAET B KOHAEHCATOP, FAE NepeAaeT TENAO TENAOHO CUTEAD, DYHKLMOHUPYLOLLEMY B CUCTEME
OTONAEHUA AOMA. MUcnoAb30BaTbca MOXHO Kak BO3AyX, BOAY U dpeoH. HarpeTblid A0
onpeAereHHOM Temnepatypbl KOHAEHCaT mnonapaeT B OTONAeHWe, TO €CTb, CHUCTeMy
BOAOCHA0XEHMA, MOAYYEHHOE TENAO OT XAAAareHTa, OTAAETCA B OKpYXaloulyl Ccpeay,
npeobpasylocb B XMAKOCTb, MONAAET B MOBTOPHbIA UMKA, TA€ MO3TanHO NpPOWAET uepe3
ucnapuTeAb, rAe ONATb NOBLICUT TEMNEPATyPy U OCTAHETCA B KOHTYpe

Bolpatowpecs KayectBa UAK e HeAOCTaTKU?

Ao 3Toro Bcero CToUT 0603HAUUTL AOATOBEYHOCTb 3TUX CUCTEM. TeNAOBOM HACOChl CKOPOW
BCEro 6yAyT MMeTb LiaHChl TPYAUTLCA B HanpaBaeHue 15-20 AeT, BNOCAEACTBUM YET0 KOMNPECCOoP
Hacoca UMeeT BO3MOXHOCTb ObiTb 3aMEHEH, U CUCTEMA NPOAONKUT TPYAUTbCA. MOBbILIEHHA
Ko3dpUuUUeHTa 3HEPTroIPGEKTUBHOCTH, YTO CTAAO TOAUKOM U3MEHEHWE KOHCTPYKLIUMU HACcOCOB, B
peXUMe OXAAKAEHUA TNOHWKEHUE NOTPEOAEHWE 3AEKTPOIHEPTMU 3a CYET MNOHWKEHHUA
notpebasemon MowHocTH. MoHWkKeHUa ypoBHA Wyma Ha 15%, uTo npuBeno K yao6cTBY paboThl
YCTAaHOBKM AAA XO3MleB U YBEAMUEHUA CNPOC U MOABAEHUA AOMOAHUTEALHLIX MPEANOXKEHUH He
CyYMTan TaKoro, CUCTeMbI TEMAOBbLIX HACOCOB HEOMACHbLI, MOTOMY UYTO HET FOPOYEro, PacKPLITOro
NAAMEeHU UAM Xe Hebe3onacHbix rasoB. pAAYWMM NOAOXHUTEAbHbIM MOMEHTOM CYMTaeTcA
9KOAOTMYECKas YNCTOTA CUCTEMBI, KOTOPas He chOPMUpYET Npu paboTe BpeAOHOCHBLIX 0KCUAOB, a
NPUMeEHsAEMbIE B UX GPEOHbI HE COAEPXAT XAOP YIAEPOAA.

Hepoctatku: TWraHTcKMe HayaabHble BAOXEHMA. Kpome Takoro, coOCTBEHHO, uTO
CTOMMOCTH Ha TeNnAOBble HAcOChl AAA OTOMAEHUA AOBOALHO BbicOKM (0T 2000 ao 8000 bY), B
CAEACTBME 3TOT0 KpOME AOrOBOPEHHOCTH reoTepMaAbHOM CUCTEMbI HAAO CTAHET U3pacxoA0BaTbh
He MeHblle, YeM Ha cam Hacoc. MckaoueHue opopMAAET HEBECOMbIM TEMAOBOW Hacoc, He
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Tpebytowwmii A06aBOUHBLIX AeA. TepmUuecKuidi Hacoc oKynutca He bbicTpo (yepes 3-7 aert). Tak
COOCTBEHHO, UYTO OTBET Ha BOMPOC, NPUMEHUTb WAM XE€ HE MPUMEHUTb TENAOBOW HAcoC AAA
oTONAEHUS, ObiCTpee HaXOAMTCA B 3aBUCMMOCTM OT NMPEANOYTEHWH BAAAEAbLA, €r0 AEHEXHbIX
BO3MOXXHOCTEN U 0COOEHHOCTEN KPUTEPUEB NOCTPOHKM.

MUcnonb3oBaTtb MAM XXe He MCNOAb30BaTb TEMAOBOW HACOC AAA OTOMAEHMA, CKopee
pacnoaaraeTcs B 3aBUCMMOCTH OT NPEANOYTEHWI KAMEHTA, €70 BaAOTHbIX BO3MOXHOCTEH U acnekt
CTpOUTEALCTBA. K npUmepy, B pernoHe, rae noAaya rasa v NOAKAKOYEHUE K HEMY CTOAT CTOABKO Xe,
CKOAbKO TEMAOBOW Hacoc, UMEEeT CMbICA MPEANOoYecTb NOCAeAHUW. ABYXBaAeHTHas cuctema
OTONAEHMA C TENAOBbLIM HaCOCOM.

B apeanax, rae 3umon Temnepatypa cnyckaerca HWxe -18 °C, Hy)XHO NPUMEHUTb
BCNOMOTraTeAbHbIA KAKOY TenAa. 310 MUMeHyeTci OMBaAeHTHAsA CUCTEMa OTONAEHUS, B KOTOPO
TENAOBOW HAcoc rapaHTUpyeT obecneynBaet TeNAo, NOKa Ha yauue A0 -22 °C, a KOraa OH He ¢
cnpaBAsieTCcA, NOAKAIOYAETCA K NPUMEpY, INEKTPOOOOrpeBaTeAb UAU XKe ra30BbI KOTEA, UAK Xe
TenaoreHeparop.

boree ueneHanpaBAEHHO CAeAaTb HAacoC B CUCTEMe C TENMAOHOCUTEAEM WMeroLlee
TeMmnepatypHbli noka3ateAu Hwke yem +30 rpapycoB, aTUX Kak cUCTeMa «TenAblid noa» (+25 °C)
U ¢pankomabl (+30 - +40 °C). daHKOMALI NPEANOAAraloT Co60W BEHTUAA TOPHOTO KOHBEKTOPA, B
KOTOPOM CAyyaeTcA NpeAOCTaBA€HWe TenAa/XOA0Aa OT BOAbI-BO3AyXy. Aas obyctpokcTea
NOAOGHbIA CUCTEMBI B )XXUAULLE NOHAA00UTCA abCOAOTHAA MepenraHUpPOBKA WU NEpecTpomka,
COOCTBEHHO, YTO NOBAEYET BCMOMOraTeAbHbIE U3AEPXKKH. [TPKU CTPOUTEALCTBE CBEXEr0 XHUAMLLA
370 He cuuTaeTca AeHeKToM.

9IKOAOTMYHOCTL TEMAOBBIX HACOCOB, HEpyLLMX TENAO U3 BOABI M TPYHTA, OTHOCUTEAbHA. AeNO
B TOM, YTO B npouecce paboTbl MecTo Kpyrom Tpyb ¢ TENMAOHOCUTEAEM OXAAXAAETCA, a 3T0 He
co6A0AAET 3aKOpeHeAyo 3KocucTeMy. Tak Kak B FrAyOUHE rpyHTa XXMBYT aHa3poOHbIe MeAbYaiilune
opraHu3mbl, obecneyuBalOLIMe KU3HEAEATEAbHOCTb CUCTeMbl. C MHOW CTOPOHbBI - Mo
COMOCTABAEHUIO ¢ A0ObIUEN ra3a UAM Xe HepTHU BpeA OT TENAOBOI0 Hacoca Maa.

TOYUHO MOXHO cKa3atb, 4T0 3(QPEKTMBHOCTL TEM. HACOCOB ObLIAO AOKa3aHo,
MHOTOYMCAEHHBIMU MCCAEAOBaHUA B cpepe BO30OHOBASEMbIX PeCcypcoB, IGPEKTUBHOCTb WX
paboT, 3KOHOMWUUYHOCTb B AOATOCPOYHOM MEPUOAE CTaA peLiaWUM (AKTOPOM pa3BUTUA U
YAYYLLUEHHE XaPAKTEPUCTHK TENAOBOT0 060pyAoBaHMA. 3HauuTeAbHasi POAb B MPOABWXEHHA
TenAoBoro 060pyaoBaHMA CTano, CUMOMO3 C COAHEUHbIX KOAMEKTOPOB, a TaKkKe BHEAPEHUE B
cucteMy «YMHbIH AOM», 4TO W3MEHMAO nNpeAcTaBAeHWe 06 obopypaoBaHue. Co3paHue
30 dEKTMBHOro pacuéra cmeTbl, NPUBEAO K CO3AAHUI0 HOBOrO 3Tana B CUCTEME yyeTa TenAo-
aneKTpoobecneyeHun.

Co3paHue AONOAHUTEALHBIX CUCTEM, NPUBEAO K CO3AAHUI0 MHAUBUAYAALHOTO MOAXOAA K
TpeboBaHui nokynateas. MoHWKeHUs YpoBHA Wwyma Ha 15%, yto npuBeAo K ypobctBy pabothl
YCTAHOBKU AASl X03fleB M YBEAMYEHMA CMPOC M MNOABAEHUA AOMOAHUTEAbHBIX MPEANOKEHHH.
Pa3paboTku HOBOM KOHCTPYKLMM AN BHYTPEHHero 6aoKa, Tenepb €ro MOXHO yCTaHaBAMBAaTb
ropu3oHTaAbHO. [loIBAEHWE HOBBLIX MaTepHanOB B UCMOAHEHUE AN BOASIHBIX GUABTPOB, CTAAO
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BO3MOXHO NMOHWKEHWUA pPUCKA BbIBOAA B PEMOHT WAM TO Hacoca, YTo CTano GesonacHee Aad
)XUAbLIOB U YMEHbLUEHUE CTOMMOCTb 3aMeHbl (UALTPOB, Bbi30Ba Macrtepa AAfl YCTpPaHEHuA
NoAOMKH. [ofIBAEHWE Ha PbIHKE KaK 0TeYECTBEHHbIX, TaK U 3apybexHbix 6PeHAOM C HOBLIMM
peleHUamMuU B 3TON obnacTu. Paspabotka KOMNPECCOpoB TUMOB CMMPaAbHbIX, YTO MOBAMAAO Ha
nepepacrér peXxMmoB 060rpeBa U OXAKAEHHS.

B 3akAoueHMe MOXHO CKasaTb, YTO NOABAEHHE pa3pabOTOK B IHEPro3pGeKTUBHOCTH,
CO3Aan0 YCAOBMM NMOSIBAEHWIO HOBbIX MO NPUHLUNOB NPOEKTUPOBaHKE 060pyAOBaHME U CMOTAO,
NOBAMATb Ha CO3AaHWE HOBLIX CPEACTBA Npeobpa3oBaHus TENAQ, YTO AAAO TOAYOK K CO3AAHUIO
appektuBHoro. HapexxHoro y3na B npeobpasoBaHuu. llosBAeHUE HA PbIHKE HOBbIX MTPOKOB, CTAaA0
BO3MOXHO OTKPbITOW KOHKYpeHLMM GpeHAOM, COBEpLIEHCTBOBAHUA KauyecTBa AeTanei, y3noB,
U3MEHEHUA KOHCTPYKLUMA M cnocoOCTBOBAHUA NMPOABWXEHUA HOBBIX MyTei peLieHUsi Bonpoca
3HeproadPpeKTMBHOCTM U IKOHOMMU CPEACTBA AAA AOCTWXEHUA pesyabTata npeobpa3oBaHus
3HEpruu AoCTynHbiMK cnocobamu. Ho notpebyetca Bpems AA CO3AaHMA YCTOWYMBOW CUCTEMDI U
YMEHbLUEHUA pUCKa NOAOMOK. Ho myTu pelueHus atux npobaem BbIOpaHO BEPHO, YTO NOBAEYET
NOAOXKUTEAbHYH0O AUHAMUKY B Pa3BUTUW M NOBLILIEHUS NOTEHLMAAA Y TENAOBLIX HACOCOB U UAEA
peanu3oBaHHOEe B XM3Hb B 1982-1984 ropy cran, 03HaKOMAATb O MOABAEHUA HOBLIX NYTEW
pa3BUTMA TENAO-3HEPTO3)PEKTUBHOCTH 060pyAOBAHMS.
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Abstract. In the article, the author considers the issue of developing a control system for an
industrial robot.

Keywords: industrial robot control system.

AaHHas cuctema ynpaBaeHMsi Obina paspabotaHa AaA obecneueHuss paboTbi
MaHUNyAITOpa, NPEACTAaBAEHHOTO Ha kadeApe, A o6ecneyeHusi BO3MOXHOCTU AAAbHEMNLLEro
€ro UCNOAb30BaHUA B KauecTBe AabopaTopHOM YCTaHOBKHU. B xoae AaHHOW paboTbl paccuuTaHbl
Bce Heob6XoAMMble NapaMeTpbl CUCTEMbI IAEKTPONPUBOAA, a TaKKe BblbpaH AaTuMK Toka. Ha
OCHOBE MOAYYEHHbIX AAHHLIX COCTAaBAEHA MaTemaTMyeckas MOAEAb CUCTEMbl ynpaBAEHUS
3AEKTPONPUBOAOM NEPBOro 3BEHa.

Cuctema ynpaBAEHUS 3AEKTPONPUBOAOM  OCYLLECTBAATbCA uYepe3 ynpaBAEHWE
CKOpOCTbI0, KOTOpas PEryAMpyeTcsi 3a CYET U3MEHEHUA HANPSKEHUA HA AKOpe ABHraTeAs.
HanpseHue U3MeHAETCA C NOMOLLBIO TPAH3UCTOPHOTO Npeobpa3oBateAd NPU NOAYUHEHHOM
KOHTYpe peryAsMpoBaHu1s TOKa ABUraTensl. ABUrateAb ¢ He3aBUCMMbIM BO36Y)XAEHUEM NOAyYaET
nUTaHWe OT TpaH3UCTOpPHOro npeobpasoBatens. OyHKUMOHAAbHAA CXeMa 3AEKTPONpPUBOAA
npeAcTaBA€Ha Ha pUCYHKe 1.
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PucyHok 1. OyHKUMOHaAAbHAA CXeMa 3AEKTPONpPUBOAA

QAaHHasa cuctema ynpaBA€HUA INEKTPONPUBOAOM COAEPXKUT ABA KOHTYpa peryAMupoBaHus:
BHYTPEHHUI KOHTYp ToKa (KT) 1 BHeLwHUI KOHTYp ckopocTu (KC).

KoHTyp TOKa BKAKOYAET B ce65 CUAOBYHO YaCTb INEKTPONPUBOAA C BLIXOAOM N0 TOKY AIKOPSA,
Lenb OTpULLATEAbHO 00paTHOW CBA3M N0 TOKY AKOpA lg M peryastop Toka (PT) akops. Ha Bxoae PT
CPaBHUBAIOTCA HaNpPsXXEHWe 3aAaHUA TOKA AKOPA Us; M HanpsXkeHWs oOpaTHOW CBA3M Uo.c,
nocrynaroLuee ¢ AaTumka Toka. Ha BxoaHble conpoTuBaeHus PT noaatotca cMrHanbl 3apaHuA TOKa
AIKOPA Upc. C PeryaaTopa BHEWHEro KOHTypa CKOPOCTH U AatuMka Toka (AT) u,r. BbixoaHoe
Hanps)keHWe peryaaTopa TOKa MNOAAHO HA CUCTeMYy YNpaBAEHUA  TPAH3UCTOPHOro
npeobpa3oBatens, KOTOpbIi 06ecneunBaeT NUTaHUEM ABUraTeAb MOCTOSHHOTO TOKaA.

KoHTYp cKopoCTH ABUraTens COCTOMT U3 3aMKHYTOrO0 KOHTypa TOKa, Lenu oTpuLaTeAbHOM
o6paTHOM CBA3K N0 CKOPOCTU ABUraTens U peryaatopa ckopoctu (PC). Ha Bxoae PC cpaBHuBatoTcA
HanpsXXeHMs 3aAaHUA CKOPOCTU Usc, NMOAABAEMOr0 C BbIXOAQ 3aAaloLLEero YCTpoicTBa M
HanpskeHue 06paTHOI CBA3M U, c.NO CKOPOCTU ABUTaTeAd, noctynatowee ot TaxoreHepartopa (TT).
3apatoLee yCTPOHUCTBO GOPMUpYET XKeraeMblid 3aKOH U3MEHEHUS CKOPOCTH IAEKTPONPUBOAA.

Mpu HacTpoiKe CMCTEMbI ynpaBAEHUA ByaeM cuuTaTh, YTO TOK AKOPA HENpepbiBEH, a
BXOAHbIE BO3AEHCTBUA AOCTAaTOYHO Maabl. [103TOMy NpU PaccMOTPEHUU CTPYKTYPHOW CXeMbl
CUCTEMbI MOXXHO BOCMOAb30BaTbCA AMHEAPU30BaAHHbLIM ONMUCAHUEM ABUraTeAl U CUMTaTb, UTO
BbIXOAHbIE HANPSXXEHUA pPEryaiTopa CKOPOCTW, a, CAeAOBaTeAbHO, U TOK fIKOpA He
orpaHuuuBatotca . TaKke AOMYCTUM, YTO MOMEHT UHEPLUU, NPUBEAEHHbIA K Bany ABUraTeAs
NOCTOAHEH, @8 UHEPLMOHHOCTL AATYUKOB TOKA U CKOPOCTH HE YUUTLIBALOTCA B BUAY UX MAAOCTH .

CrepylOMM  LIATOM  PacCUUTLIBAETCA  KOHTYP  peryasMpoBaHui Toka. KOHTyp
peryaMpoBaHUA TOKa NpeAHa3HaueH AAA OrpaHMYEeHMA TOKa AKOPA NPU Neperpyskax, a Takke A
KOppeKuUM BHELLHEro KOHTypa peryatupoBaHus ckopocTi. OH BKAlOuaet B ceba cMAOBYIO YacTb
3NEKTPONMPUBOAA C BbIXOAOM MO TOKY AKOPA ls, Lenb oTpULaTeAbHOW 0OpaTHOW CBA3M NO TOKY
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AKops U peryaatop Toka akopa (PT) (puc. 2). Ha Bxoae PT cpaBHMBalOTCA HanpshkeHUe 3aAaHus
TOKa AKOPA Usr. U HanpsxeHUsi 00paTHO CBA3M Uoc, NOCTynaloulee ¢ AaTyMka Toka. Ha Bxoa
AaTyMKa TOKa NOAAETCA HanpsXeHWe LWyHTa NPONopPLUOHAALHOE TOKY AKOPHOM Lienu ABUraTens.
OyHKUMOHAAbHAA CXeMa MOAYMHEHHOTO KOHTYPHOTO TOKAa 3AEKTPONPUBOAA M306paxeHa Ha
puc. 2.

Uz7, Up.r. Urm -

Un.T.

' Y

T

PVICYHOK 2. (DYHKLIMOHaI\bHaH CXeMa NOAYUHEHHOTO KOHTYPHOTO TOKa 3AEKTPOMPUBOAA

OcHOBHbIMM TpeboBaHMAMM K paboTe KOHTypa TOKa SBAAETCA MaKCUMaAbHOe
6bicTpoAeicTBUE, Manoe nepeperyapoBaHue (He 6onee 10%), a Takke B IAEKTPONPUBOAAX
6O0AbLIOW MOLLHOCTA HaKNAAbIBAETCA OrPpaHWUEHMEe Ha MaKCMMaAbHOE 3HaueHWe CKOpPOCTH
M3MEHEHHA TOKa AKOpS.

Aanee Mbl onpepenieM NepeAaTouHyld QYHKUMIO ABMraTens MOCTOSHHOTO TOKa Mo

dopmyne:
_r
Ra.n.(Tan.p+1)

MNepepaTouHas GyHKLMA AaTYMKa TOKa N0 dopmyAe:

Kpr

AT T (T opt)

Takke AN OCYLIECTBAEHHWAI KOPPEKUMW KOHTypa HEeOoOXOAMMO BOCMOAb30BaTbCA
peryaatopom. Toraa nepeaatouHas GpyHKUMA Pa30MKHYTOr0 KOHTypa byaeT UMeeT BUA;

W(p)=Wp(P)*WH(P);

rae Wp(p) - nepepatouHas oyHkuua peryaatopa, Wx(p) - nepepatouHas ¢yHKuus
HEeM3MeHAEMOM YacTh CUCTEMBI.

MepepatouHas ¢YHKUMA HEU3MEHSIEMOW 4YacTM CUCTEMbl COCTOMT M3 00bekTa
ynpaBAeHuUs, npeobpa3oBaTens U AaTYMKa TOKa:

1 kn Ky

[Rﬂ.u.(Tﬂ_u.p + 1)](TTH *p+1)(Tat*p+ 1)

Aanee paccuuTbiBaeTCcA KOHTYp CKOpOoCTU. OH BKAKOYAET B ¢e65 3aMKHYTbI KOHTYp TOKa,

1 —

Lenb OTpULATEAbHOH 006paTHOW CBA3M MO CKOPOCTU ABUratensl U peryaatop ckopoctu (PC). Ha
Bxope PC cpaBHMBAlOTCA HanpsXXEHU 3aAaHUA CKOPOCTU Usc, NOAABAEeMOro C BbIXOAA
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3aAaloLIero YCTPOMCTBA M HanpsXeHue 06paTHOW CBA3K UocNO CKOPOCTH ABMrateas,
noctynatoLuee 0T AaTYMKa CKOPoCTU. DYHKLMOHAAbHAA CXeMa NOAUYMHEHHOTO KOHTYPa CKOPOCTH
3N\EKTPONPUBOAA U306paxeHa Ha pUCYHKe 3.

BO

U [ e Lael [AVeg Lpr e [
- gy [0 'll’( r-'-r_—*—-'on_ro- PT -——j ) - — e P | ———t.

Car '—'l Ia

ac r*

PVIC)’HOK 3. q)YHKLI,VIOHaI\bHaH CXeMa NOAYUHEHHOTO KOHTYpa CKOPOCTU INEKTPONPUBOAA

Aanee noayyaem nepexoAHyH0 XapaKTepUCTUKY KOHTypa CKOPOCTM N0 ynpaBAfilOLiEeMY
BO3AEUCTBUIO, KOTOPaA NpeACTaBAEHA Ha PUCYHKe 4.

PucyHok 4. llepexoAHas xapaKTepUCTUKa KOHTypa CKOPOCTHU NnO ynpaBAdOLLEeMY BO3AEUCTBUIO.

BbiBOA: B X0A€ BbINOAHEHUSI AAHHOM pPaboTbl Mbl pa3paboTaAu cucTemy ynpaBAEHUA
3N\EKTPONPUBOAOM CTEHAOBOTO 06pa3Lia NPOMbILIAEHHOTO poboTa. AaHHaA cUCTEMa ynpaBAeHHUA
MOXeT ObiTb WCNOAb30BAaHA AN NpeAOCTaBAeHUA  obyuarowumca  otpabatbiBath
NPOGEecCUOHaAbHbIE HABbIKM C MOMOLLbIO 3TOr0 MaHWUNYAATOPa. B xoAe BbINOAHEHUSI paboTbi
ObIAM paccuMTaHbl KOHTYP TOKa MU KOHTYP CKOPOCTH AAA 0becrneuyeHust MpaBUAbHOW paboTh
CUCTEMbI, U BbIOPAH NOAXOAALLMI AAS 3TOM CUCTEMbI AATUMK TOKA.
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Annomayua. Ceavckoe x03:iicmBo 00HO u3 camuix Ovicmpopasbubatoujuxca ompacaeil 6
Poccuu.  I1aBnoim  npuopumemuuim — HanpaBienuem — pasBumus  Mmoxem — cmamv  BHedpeHue
AABTNEPHAMUBHBIX UCOUHUKOB NOAYHEHUS JHEPeUlL C UCHO0Ab308aHUEM 01MX0008 CeAbCKOXO03ATICBEHHOT
deamesvrocmu. OOHUM U3 CAMBIX NEPCHeKmMubHbX 60300HOBAAEMBIX UCTMOUHUKOS Wenio6otl U
asexmpureckoil sHepeuu abaaemcs buoeasobas ycmanobra. buoeasoBuie yemanobxu — 3mo kKoMniexcHoe
peuienue YMuAu3ayUY pacmumeisHblx, Nuuebox omxo008, 61UoOMACCH KU3HEOeAMeAbHOCHIU KUBOHbIX
044 npousBoocmba snepeuu u Bvicokokauecmbentvix yoobpenui. Ilpumenenue maxux mexHoA0eutl Ha
hepmepcrux xo3ancmbax nomoxem peuwiums cpasy 08e ocHoBHvle npobaemol: npodAeMYy YMUAUSAYUU
omx0006 u nosyuenue OeureBoil menaoBoi U Iexmpuyeckoi 3Hepeuu. B Odannoid cmamove
paccmampuBaiomes 6ce NOAOKUMEAbHbIE U OMPUYATNEAbHbIE CTHOPOHbL UCNOAb308aHUsA 0102a306b1X
yemanoBox 6 ycaobusax Bedenusa xuBomrobodueckoil u  pacmenHuebo0ueckon  0esmMeAbHOCU ¢
npumMeHeruem cobpemMeHHbIX UHHOBAYUOHHDLX MeXHOA0UTL.

KatoueBvte ca0Ba:  BosobHoBasiemble  ucmouHuku — 3Hepeuu, — ceavckoe — Xx03sicmbo,
sxuBommuoBoocmbo, pacmenuebodcmbo, Guoeas, sHepeemuka, nepepapomxa omxo006, IKoA02UA.

Abstract. Agriculture is one of the fastest growing industries in Russia. The main priority area
of development may be the introduction of alternative sources of energy using agricultural waste. One of
the most promising renewable sources of heat and electricity is a biogas plant. Biogas plants are a
comprehensive solution for the utilization of plant, food waste, animal biomass for the production of energy
and high-quality fertilizers. The use of such technologies on farms will help to solve two main problems at
once: the problem of waste disposal and the receipt of cheap thermal and electric energy. This article
examines all the positive and negative aspects of the use of biogas plants in the conditions of livestock and
crop production with the use of modern innovative technologies.

Keywords: The renewable energy sources, agriculture, livestock, crop production, biogas,
energy, waste processing, ecology.

Ha ceroaHsLIHUIA A€Hb CEAbCKOE X035MCTBO ABASIETCA OAHOM U3 CaMblX KPYNHbIX U 6bICTp0

pasBuBatowmxca otpacred Poccuu. C TOUKM 3peHUs NpUBAEKATeAbHOCTH AAA OU3Heca,
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CeAbCKOX03fIMCTBEHHAA cdepa - 3T0 caMblii HAAEXKHbIA cNocob BAOXKEHMA KanTana. B nepeyto
ouepeAb NPUBAEKAET BHUMaHWE BO3MOXHOCTb COYETAHMS BapuaHToB OM3Heca, Hanpumep,
aBTOMaTU3UPOBaHHbIEe  XMBOTHOBOAYECKME UAM  pacTEHMEBOAYECKME  KOMMAEKCbl €
BO3MOXXHOCTbIO NepepaboTKM BTOPUUHOTO ChIPbA AN TOAYYEHUS IKOAOTHUECKHU YUCTOH IHEPTUM.
Takoe couyeTaHMe BO MHOrOM OMpeAeAsieT NepcrneKkTUBbl Pa3BUTUA CEAbCKOr0 X03fICTBA.
06beAMHEHME YTUAM3ALIMK OTXOAOB W anbTEPHATMBHbIE CMOCOOLI NOAYYEHUA INEKTPOIHEPTUMU B
0AHO HanpaBAeHHUe IBASIETCA OYEHb NPAKTUUHLIM peLueHUeM, NOCKOAbKY MHTEHCUBHOE pa3BUTHE
)XMBOTHOBOACTBA U pacTeHUEBOACTBA NPEANUCLIBAET Pa3BUTHE KaK INEKTPOIHEPTeTUKU, TaK U
3KOAOTMUYECKHU YUCTbIX METOAOB AMKBMAALIMK OTXOAOB.

CyluecTByert elle psA NPUUKUH, COTAACHO KOTOPLIM CYLLECTBYET HE0OX0AUMOCTL Pa3BUTHUA
BO300HOBASIEMbIX WUCTOYHUKOB 3HEpruu. CambiM TAGBHbIM MOTMBOM SBASIETCA COCTOSIHUE
3NEKTPOIHEPreTUYECKUX CUCTEM BOOOLE M CEeAbCKOro Xo3ficTBa B yacTHOCTM. OcHOBHas
npobrema 3pGEKTUBHOTO BEAEHUA CEAbCKOXO3SINCTBEHHOW AEATEAbHOCTM, B OTAAAEHHbIX OT
KPYNHbIX FOPOACKUX 3HEProceTed, 3T0 OTCYTCTBME HAAEXHOT0 W CTabMAbHOTO CHabXeHus
aHepreTUueckumu pecypcamu. Npaktuuecku Bce KpynHole pacnpepeamtensHble cetn 10 - 0,4 kB
B Poccuu npuUXoAATCA Ha CEAbCKYHD MECTHOCTb. [lpu 3TOM OrpoMHas yAaA€HHOCTb UCTOYHUKOB
3NEKTPO3HEPIUM B COBOKYMHOCTU CO CAOXHOW pa3BETBAEHHOW CMCTEMOWM Nepepayu 3HEepPruu Ao
notpebutens, CUAbLHO CHWXKAET ee KauyecTBO. HapeXHOCTb 3INEKTPOCHAOXEHUA CEAbCKOTro
notpebutens HeconoctaBUMa C HAAEXHOCTbHO 3TOM YCAYTM AAA KUTenei ropopa. haBHas
TEHAEHUMA Aerpapauuu CeAbCKOXO3AMCTBEHHbIX 3HEpreTMYecKux ceTed - 3T0 OTCYyTCTBUE
BbITOAHOW TOPrOBAW 3AEKTPO3Hepruend. Manasa NAOTHOCTb pacnoAOXeHus noTpebutene B
CEAbCKOW MECTHOCTU AeAaeT HenpUBAEKATEAbHBIM MHBECTULIMM B 3TO HaNpaBAEHHE.

AnbTepHaTUBa yCTapeBLUMM IAEKTPOCETAM BMAMTCA B ManOM pacnpeAeneHHOM
3HEPreTMKU Ha 6a3e BO30OHOBAIEMbIX UCTOYHUKOB IAEKTPO3HEpPruu. Takaa cuctema UMeeT paa
NPeMmyLLEeCTB N0 CPaBHEHUIO C NMPUBLIYHBIMK HaM pacnpeAeAuTeAbHbIMU ceTamu. lepsoe -
BHEAPEHWE TaKUX CUCTEM M03BOAMAO Obl CO3AaThb NPAKTUYECKW MNOAHOCTbIO aBTOHOMHOE
obecneueHue TENAOBOM WU INEKTPUYECKOW IHEPrUed He TOAbKO OTAEAbHble AOMa, CEeAbX03
NPeANPUATUA, HO U LieAble paioHbl. 0COOEHHO 3TO aKTyaAbHO AASl MECT, B KOTOPbLIE 3aTpyAHEHa
TPaHCNOPTUPOBKA 3Hepruu. Ewe 0AHO NpeuMyLLecTBO 3aKAOYAETCA B BO3MOXHOCTU NPOAAXH
U3AMILKOB 3AEKTPO3HEprMM B CETb, a NPU HEOOXOAMMOCTM - 3aKYNKU AOMOAHUTEAbHbIX
MOLLHOCTEMN.

Cpeau  BCEX  M3BECTHbIX  MCTOUHMKOB  BO30OHOBASEMOW  3HEPIMU AR
CEeAbCKOX03fICTBEHHOW OTPACAM AyuLLe BCEro NoOAXOAUT 6M03HepreTUka. Tak Xe HYKHO OTMETHTD,
yto AaHHbIM BUA BUI He TpeboBaTeneH K TemnepatypHbIM peXumMam OKpYXaloLen cpeabl, uto
AEAAET €10 0AHUM U3 CaMbiX NEPCNEKTUBHBIX, HA AQHHbIA MOMEHT, BO30OHOBASEMbIX UCTOUHUKOB
aHeprun B Poccuu. Mo MHEHUIO 3KcnepToB, €€ HAaA0 pa3BUBaTb KOMMNAEKCHO, NPU 3TOM AeAast
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OCHOBHOM ynop MMEHHO Ha YTMAU3ALMIO O0TXOAOB, @ HEe B KauecTBe 3HepreTMYeckoro busHeca.
IAaBHbIW NOTEHLIMAA 3aKAOUEH B 60AbLLIOM KOAMYECTBE O0TXOAOB XXMBOTHOBOAYECKOM, arpapHoOW 1
AepeBoobpabarbiBalowed NpomblwAeHHOCTH. o paHHbIM  HauuoHaAbHOTO coo3a no
6uo3aHepretuke, B Poccumn exxeropHo obpasyerca 6onee 500 MAH TOHH OTXOAOB XXMBOTHOBOACTBA,
YTUAU3ALUA KOTOPbLIX MOXET NpuHecTH A0 35 MApA KybomeTpoB 61orasa B roa. AONOAHUTEAbHOE
Cbipbe AN NOAYYeHUs Buorasa obpasyetcs B nepepabatbiBatoLel NPOMbILIAEHHOCTH U OTPACAH
pacTeHWEeBOACTBA, YTO MO3BOAAET B 00LWiEl CAOXKHOCTM YABOUTb 00bEMbI MOAY4AEMOro
6uoTonAuBa.

Paccmotpum, uto U3 cebs npeAcTaBAAIOT 6MOra3oBble YCTAHOBKM, a TaKKEe KaKUe OHW
MMEIOT NpeumMyLlecTBa U HepoCTaTKU. buoraszoBblie YCTAHOBKU - 3T0 KOMMAEKCHOE pelueHue
YTUAM3ALMUN PaCTUTEAbHbIX, MULLEBbIX OTXOAOB, OMOMACChl XXU3HEAEATEAbHOCTU XUBOTHLIX AAS
NPOU3BOACTBA TENMAOBOMW, INEKTPUUECKOW IHEPruW, U yAoOpeHui. Mpou3BOACTBO MeTaHa B
YCTaHOBKe fABAAIETCA - peanu3auuen buonornueckoro npouecca. buotonameo 3aHumaert ocoboe
MecTo CpeAU BCEX TUNOB BO30OHOBASIEMbIX MCTOUHMKOB 3HEPrUU. byayun OAHMUM U3 HEMHOTHX
BMAOB aAbTEPHATMBHOIO TOMAMBA B TPAHCMOPTHOM CeKTope, 6MOTONAMBO paccmaTpuBaeTcs B
KauecTBe Ba)XKHOTO WCTOYHWKA TENAOBOW WM 3AEKTPUYECKOW IHEPIrUM, ABASAICH MPU 3TOM ele
MOAHOCTbIO 3KOAOTMYECKM YMCTbIM. YTO B CBOK OuepeAb CMArYyaer NOCAEACTBUA U3MEHEHUA
KAMMaTta nyTem COKpalLeHUs BbiIOpOCOB NApHUKOBbLIX ra30B.

MpuHuMn pabotbl Ao60ro 6UOra3oBoro KOMNAEKCa 0CHOBaH Ha aHaaPOOHOM HPOXXEHMH.
MoayueHne 6Guorasa nNpoOUCXOAMT B pe3yAbTaTe nepepaboTku 6GakTepuaMU OpraHMYECKOro
cybctpata 6e3 AocTyna KucAopoAa. B aTom npouecce CAOXKHBIE MOAEKYAbI pa3naratotcs Ha
XXMPHbIE KUCAOTbI, MOHOCaXapuAbl U aMUHOKUCAOTbI. M3 HUX nyTem OKWcAeHMs 06pasytotes
CNUPTbI U APYrHe HU3LWIME COEAWUHEHMUA, KOTOpble 3aTeM NMEPEXOAAT B YKCYCHyl Kucaoty. Ha
NOCAEAHEN CTapUM OMOXMMUYECKME peaKLMW NPUBOAAT K 00pa3oBaHUI0 MeTaHa U AUOKCUAQ
YIA€POAa, KOTOPbIE ABAAOTCA OCHOBHBIMU KOMNOHEHTaMK 61orasa.

OCHOBHbIMM CTPYKTYPHBIMU 3NeMEHTaMKU OMOra30BOii YCTAaHOBKM ABAAIOTCS:

° Cuctema npuema 1 xpaHeHus cybctpara;

° Cuctema NOArOTOBKM M NOAauu cybCTparos;

° depmeHTarop;

° Cucrema noAAEpPXXKU TEMNEPATYPHOTO peXxuma;

. Cenapatop AAS OTBOAQ BAQry OT TBEPAO#H dpaKuum;

° Pe3epByapbl AN XpaHEHUS XXKMAKOCTH, ra3a U cOpoXXeHHO| macchl;
° Cucrema aBTOMaTU3aLUM1 TEXHUYECKOTO NPOLIECCA YCTAHOBKH.

Mpu Bbi6OPE 060PYAOBAHUA YUUTBLIBAKT BUA UCMOAL3YEMOTO ChiPbSi U KOHEUHYH) LieAb
(rennoBasa UAM aneKTpoaHeprusi). Kpome 6uorasa, rAaBHbIM 3AEMEHTOM Ha BbIXOAE YCTAHOBKH
aBAdeTcA 6uoypobpeHue. TiwiatenbHas CUCTEMA OUMCTKM M aHa3pobHoe OpoxeHue paet
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nepebpoauBluylo  GMOMaccy, KOTOpyld cpa3y MOXHO WCMOAb30BaTb B  KauecTBe
BbICOKO3OPEKTUBHOTO OpraHuueckoro ypobpenus. Takoe 6uoypobpeHue copepxar 6Goablue
MUHEpPAAOB a30Ta, KaAWA, MMHEPaAW30BaHHOTO docdopa U APYrux HEOOXOAMMBIX AN paCTEeHUI
61onOTMUECKM aKTUBHDIX BeLecTB. Mpu 3ToM B X0Ae 6p0OXeHUA YHUUTOXKAKOTCA AMYUHKU BPEAHDIX
HaceKOMbIX M CeMeHa COpPHAKOBbIX pacTeHudH. OpHA TOHHA Takoro 6uoypobpeHus, no
COAEPXXaHMIO MOAE3HbIX BELLECTB ANA PACTEHWH, 3KBUBaAEeHTHA 50 TOHHaM 00bIYHOTO HaBO3a UAM
APYIMX OpraHMueckux BewectB. B pesyabtare 6€CKMCAOPOAHOrO OpOXEHUS OpraHUYECKHX
OTXOAOB YCKOPSAIETCA NPOLLECC UX PA3AOXKEHUA MO CPABHEHUIO ¢ 0ObIYHLIM NeperHuBaHUeM, Ha
KOTOpPOE YXOAUT HECKOALKO AeT. OCHOBHOE NpeUMyLLEeCTBO TaKoro copaxxmpaHua - coxpaHeHue
BCEX NMOAE3HbIX AM PACTEHWIA BELLECTB U NEPEBOA UX B AerkoycBosiemyto popmy. lpumeHeHue
61oyp06pEeHUIi N03BOAUT YBEAWUNTL YPOXKAWHOCTb NOAEBbIX KyALTYP 6oAee ueM Ha 50%.

PaccmoTpum BCe OTpULATEAbHbIE CTOPOHbI NPUMEHEHUSI UCTOYHMKOB BO30OHOBASIEMOM
3Hepruu. OCHOBHbIM NPENATCTBUEM HA NYTU PA3BUTUA BCEX BO30OHOBASEMbIX WCTOYHWUKOB
3Hepruu B Poccuu fIBAAETCA OTCYTCTBUE €AMHOW CUCTEMbI CTaHAAPTU3aLMW, OTCYTCTBUE
rOCnoAAEpXkH, OlopoKpaTHueckue npobAemMbl C COTAAQCOBAHMEM MNPOEKTOB, AOPOroBHU3HA
o6opyaoBaHua. Tak xe npobaemy yctaHoBku BUI ycyryoasoT ka\umatuueckue ycroBus. CUabHbIE
nepenaabl rOAOBOFO TEMMEPATYpPHOT0 peXWMa AEAalT HEBO3MOXHbLIM  MCMOAb30BaHMUA
HEKOTOPbIX UCTOYHWUKOB 3HEPIUHU, @ NPUMEHEHUE B ONPEeAEAEHHbIe Ce30HbI IKOHOMUYECKH He
LLerecoobpasHo.

CywectBeHHOM npobAeMoW OMO3HEPreTMKM aHaAAMTMKM CUMTAlOT TOT aKT, uTo
6uorazoBble YCTAHOBKW ABASKOTCA NPUOLIAbHBIMU TOAbKO NMpPU OGECNAaTHOM U NpPaKTUYECKH
6ecnepe6oitHoMm cHabXeHMW opraHuueckumu orxopamu. [lomumo 3toro, ¢epmepam,
BAAQACHOLLMM YCTAHOBKOW HEOOXOAMM MOCTOSAHHLIA COLIT 3Hepruu u ypobpeHus. B ycroBuu
3aKoHopaTenbcTBa Poccuickoi Pepepaunu npopaxa INEKTPOIHEPrHU B CETb HEBO3MOXHA,
OAHAKO MCMOAb30BaHWE 3TON IHEPTUU AN COOCTBEHHbIX HYXA X03ACTBA, B TOM YUCAE U CaMOii
610ra3oBoii yCTaHOBKH, YCKOPUT CPOK €€ 0KyNnaeMoCTH.

Takum 06pa3oM MOXHO CAeAaTb BbIBOA, UTO MPUMeEHEHHWe 6UOra3oBbIX YCTAaHOBOK B
CEeAbCKOX03IICTBEHHOW OTPAacAM B KauecTBE€ aAbTEPHATMBHOTO WCTOUHMKA INEKTPO3IHEPTUU
uenecoobpasHo. HecmoTpsi Ha psA OYEBMAHbIX TPYAHOCTEA M NpPobAEM C YCTAHOBKOW W
0KynaemocTbio, 6uora3oBble CTaHLMK NOKa3aAW ce05l OTAMYHBIM HauanoM AAA pa3BuTMA BUI Ha
Tepputopuu Poccuun. lMoctpoeHune «3eneHOW» IKOHOMUKK C NPUMEHEHHEM TAKUX TEXHOAOTUI - 3TO
Gyayulee npoupeTaroled 3KOHOMUKKH. HabAOAaf TEHAEHUMIO YXYALLEHUA 3KOAOTMWM B MMUpe,
CTAHOBMTCA NOHATHO, YTO TAKOW TUM IKOHOMMWKW HauboAee NPaBUAbHbIH U NEPCNEKTUBHDIN.
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CEKUMA 3. DUNONOTUYECKUE HAYKH

YAK811.111.26

Mussabayeva G.M., Tussupbekova N.S., Niyazbekova A.A., Nurybai A.M. An
effective online testing platform as a method of knowledge control in teaching
foreign languages

Mussabayeva Gulnaz Manarovna,

Master of pedagogical sciences, lecturer of the foreign languages department
L.N.Gumilyov Eurasian Natinal University

Nur-Sultan, Kazakhstan

Tussupbekova Nurlygul Saduakasovna,

Master of pedagogical sciences, senior instructor of the foreign languages department
L.N.Gumilyov Eurasian Natinal University

Nur-Sultan, Kazakhstan

Niyazbekova Akmaral Artykbayevna

Master of philological sciences, senior instructor of the foreign languages department
L.N.Gumilyov Eurasian Natinal University

Nur-Sultan, Kazakhstan

Nurybai Aisha Mamyrkhankyzy

Master of pedagogical sciences, senior instructor of the foreign languages department
L.N.Gumilyov Eurasian Natinal University

Nur-Sultan, Kazakhstan

Abstract. The article considers effective online testing platforms as a method of controlling
knowledge in teaching a foreign language. Comparisons of platforms for creating online tests for foreign
language teachers are proposed.

Keywords: control method, online testing, distance learning, online platform.

The assessment or verification of students' learning results in the study of foreign
languages is the main component of the educational process. Each new unit should be
accompanied by tests in order to reinforce lexical or grammatical topics. This happens at all
stages of the educational process. The subject of testing the results of training is to determine the
level of knowledge of students that corresponds to the educational standard for this program and
discipline.

N.V. Lomovtseva highlights the basic principles of student assessment that must be
followed in distance learning:
- the principle of objectivity
- educational activity in distance learning should be evaluated with minimal impact of the
subjective factor;
- the principle of democratism
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- equal conditions should be created for all students under assessment in distance
learning;

- the principle of large-scale participation and short duration - assessment with remote
technology should be arranged so as to verify the knowledge of a large number of subjects in the
shortest possible amount of time [2, p.93].

One of the important requirements for testing is that there are pre-designed rules of
scoring. In each task of a general test, one point is given for the correct answer, and zero for the
wrong one respectively. The amount of all the points received by a student determines the number
of correct answers. This number is associated with the level of a student”s knowledge and with
the concept of "student test score". But there are other, more complex evaluation models, such
as rating ones. Distance learning involves the development of tests mainly within the framework
of a criteria-based approach in which the task of testing is to compare the educational
achievements of an individual student with the planned volume of knowledge, skills and abilities.
A specific content area is used as an interpretative reference system. During the creation of a test
system for distance learning, it is necessary to be guided by a number of principles selecting the
content[3, p.32]:

- significance of the material;

- scientific credibility;

- accordance of the test content with the level of the current state of science;

- representativeness (completeness and sufficiency of content elements for assessment);

- increasing difficulty;

- consistency (accordance of the content of test tasks with the requirements of systematic
knowledge);

- integrity and balance (integrated display of the main topics and balanced display of the
main theoretical material and methods of practice).

The online testing system has revolutionized the process of teaching foreign
languages and in teaching in general. It"s proved to greatly assist in the improvement of the
students' skills and knowledge assessment. It is very convenient for teachers to calculate points,
which helps to monitor the progress of students. Online testing is a way to assess the knowledge
and determine the skills of a student via the Internet.

In a strict sense, testing is considered as a form of assessment and training through the
conduct and use of the test. One of the most widely used applications of testing is teaching foreign
languages. Forthese purposes, language or linguo-didactic tests are used. Linguo-didactic test
(the concept was introduced by V. A. Kokkota) corresponds to a set of tasks that[1, p.127]:

- are prepared in accordance with certain requirements;

- passed preliminary testing to determine the quality indicators;
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- allow the assessor to determine the degree of the test subjects” language (linguistic)
and/or speech (communicative) competence;

- the results of the tasks can be correlated according to pre-established criteria with a
certain rating.

Testing was used to assess the knowledge of students for the first time in 1864 by the
teacherJ. Fisher. In modern practice, the use of the test method in English lessons is effective. The
use of the test method contributes to the quality control of education. This method allows you to
quickly check the degree of training of students. The use of the test method also reflects the level
of knowledge of the student and thus the teacher™ s work as well [3, p. 32].

Purpose. Identification of an effective platform for evaluating knowledge in foreign
language learning. To assess a student's knowledge and skills and monitor their progress, it is
necessary to regularly use effective testing platforms. In practical studies, we develop the skills of
speaking, reading, listening and writing in English. We often use online testing programs to test
our understanding of English grammar and its use in speech. Grammar plays a leading role in
teaching any foreign language. For this reason, this method of knowledge assessment is utilized
in studying grammar. Online testing is the main means of developing students' activities,
improving, consolidating and applying their skills and knowledge in practice.

Materials and methods. During distance learning, the most accessible way to
assess knowledge is testing in online platforms and on multifunctional online test set. The reality
of the modern world allows you to use the resources of the Internet. A modern teacher
independently creates online tests with the help of which you can evaluate the quality of
knowledge.

Several options are Microsoft Forms, Google Forms, Socrative.com, Kahoot.com and
Wordwall.com.

In 2020, universities in Kazakhstan have switched to distance learning in March due to
the pandemic. In the period BEFORE the teachers began to actively use the online platform for
creating tests. During the traditional training in practical studies, we periodically used several
online platforms.

Kahoot.com is the simplest application for educational projects. It can be used to create
atest, a survey, an educational game or a knowledge marathon. The app works both in the desktop
version and on smartphones.

It is very convenient to choose which test or game you want to create. The free version has
four options: a quiz, a game with mixed answers (jumble), a discussion and a survey.

Students are actively interested in this application. It is sufficient for reinforcing the
vocabulary and grammar. The intuitive interface allows you to create different types of tests. The
most convenient about the application is the interactive mode where students can see how the
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game is going and who is winning real-time. But there are also disadvantages. For instance, all
students have one screen and students have to use two gadgets at the same time, which is
inconvenient for many. In some tests, the answers are given too few characters.

Using the Microsoft Forms program, teachers can create surveys and tests. After the tests
are completed, teachers can view the results as they are received. Microsoft Forms is an
application for creating surveys and tests and checking the results in real time. In this application,
teachers create forms and tests, as well as set the beginning and end of the tests. You can also
assign a test at a specific time for each group.

Automatic evaluation allows you to save time in the evaluation of answers.

Built-in feedback is a feature that allows the teacher to comment on the wrong answer of a
student. For example, if a student answers a question incorrectly, they will receive a message:
"The answer is incorrect. We suggest that you take a closer look at this issue."

Microsoft Forms is part of the Office365 online office which is available free of charge to
students, teachers and employees of the L. N. Gumilyov Eurasian National University starting from
March 2020.

At the moment, we use this program very often, as it is of great help to evaluate students
and determine the level of understanding of lexical and grammatical topics. It is convenient
because all students are in the database and it saves time.

Google Forms is a simple, convenient and reliable tool for teachers. It is intuitive, easy to
learn, quickly implemented and, which is of no small importance, free.

Creating tests, you can include audio and video materials. During an online test, students
get to different pages as they answer questions. This platform allows you to conduct tests and
quizzes. The "Tests" section allows you to evaluate the answers and give points for them.
Students can see the grade immediately after submitting the form or after manual verification.
The teacher can also adjust the total number of points and the points forindividual questions. One
of the disadvantages of this platform is that it is not possible to use and monitor responses in real
time.

Socrative.com is an online service for conducting online tests in the classroom. This
platform is a tool for creating, searching and distributing tests, as well as for conducting them.
The advantages include the ease of development and the availability of a database of tests with
ready-made and verified tests by the site administration. Using this site, teachers create a lobby
for students to join.

Socrative.com is a serice easy to use and learn, but is not devoid of technical
shortcomings. One of the main benefits of Socrative.com is its large amount of data that is
collected not manually, but automatically by the program itself. All of the mentioned platforms
have more positive aspects than negative ones.
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Online testing significantly increases the motivation to learn a foreign language. Students
actively try to get a higher grade. A survey was conducted among the 1st-year students of non-
linguistic subjects. They were all from different faculties such as "Faculty of Architecture and
Construction", "Faculty of Economics", "Faculty of Natural Sciences" and "Faculty of
Information Technology". During the survey, the following responses were identified:

When asked which assessment control method they preferred, 75.5% out of 111 students
chose the test method. And when asked what method was convenient for checking the absorption
of a grammatical topic, 55.9% chose the online test. 80.2% of the students believe that Microsoft
Teams is the most convenient platform. 69.4% of the students prefer online testing to be
conducted during the lesson.

Which assesment control methed do you prefer? ‘Which platform is the most convenient?

$)Test
®Oral

"Which method used to evaluate "When should tests be condueted?"

learning a grammatical topic is the most convenient?”
! Jgrammar exercise

on'y e-testing * during class

® outside the class

Figure 1. The results of the survey.

Conclusions. Online testing not only develops analytical thinking, but also teaches

you to identify the essentials, generalize and draw conclusions, form your thinking and predict the
result of the previously covered material. Students behave confidently during examinations.
The introduction of online testing in English classes allows for a smooth transition from subjective
and largely intuitive assessments to objective, well-founded assessment methods. However, it
still needs to be implemented based on the scientific basis and on the results of pedagogical
research.

The purpose of the pedagogical research was to determine the effective  platform for
evaluating knowledge in foreign language learning. According to the survey results, the most
convenient platform is Microsoft Teams. According to students, online testing helps to consolidate
the material covered and learn a new topic. One of the positive things about the survey, as students
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noted, is that they see their mistakes after taking a test, which trains students to concentrate on
determining the correct answer.

The main task of the teacher in the distance learning system is to choose a test based on
the principles of compilation and determine the progress of the student with the help of online
testing.

To date, online testing on the Microsoft Teams platform is the effective method of
monitoring students " success.
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Annomayusa. Jlusune 014 npednpunumamenei paccmampubaemca kax kanumaiocbepeearouasn
dopma unbecmuyuii 6 obvexmst cHobHo20 kanumasa. OOHUM u3 HanpabaeHuti SKoHoMUL Bbicmynaem
Mexanusm Haa0e06oeo wuma. B cmamve paccmampubaemcs cpaBruumenshbiil AHAAU3 AU3UHEA U KpeOUma
u packpuiBatomes npeumyuecmba AusuHea neped Kpeoumom ¢ yuemom ynaAamot Ha102a Ha npudbiib 045
AUSUH2ONOAYHATNEAS.

KaroueBuie caoBa: ausune, kpedum, Hai0208bitl uyum, HAL02 HA NPUDbIAL, IKOHOMUSA cpedcB

Abstract. Leasing for entrepreneurs is considered as a capital-saving form of investment in fixed
assets. One of the areas of saving is the mechanism of the tax shield. The article considers a comparative
analysis of leasing and credit and reveals the advantages of leasing over credit in terms of paying income
tax for the lessee.

Keywords: leasing, credit, tax shield, profit tax, cost savings

B cooTBETCTBMU C AEACTBYIOLLIMM 3aKOHOAATEABCTBOM, AUSUHT PACCMATPUBAETCA KaK BUA
NpeANnpPUHUMATEABCKON  AEATEAbHOCTM, HanpaBAEHHOW Ha WHBECTMPOBAHWE BPEMEHHO
CBOOOAHLIX U (MAM) NPUBAEUEHHbIX GUHAHCOBLIX CPEACTB B MMYLLECTBO, NepeAaBaemMoe no
AOroBOpY PU3UYECKUM UAW OPUANUYECKUM AULLAM Ha ONpPEeAEAEHHbI CPOK. AU3UHT NpeAnoAaraet
MHBECTUUMU B OM3HEC, UAU 3IKOHOMUUYECKHE WHBECTMLMUM, MOTMBOM KOTOPbIX SIBAAETCA
U3BAEYEHWE NPUOLIAM 3a CUET NPUOOPETEHUN AN ITUX LIEAEH NPOU3BOACTBEHHBIX AKTUBOB.

Mpu 3TOM BUAE UHBECTUPOBAHUA CO3AAIOTCA peaAbHble NPOM3BOACTBEHHLIE MOLLHOCTH.
IKOHOMMUYECKOEe UHBECTUPOBAHUE NpeANoAaraeT OpraHu3aLmio NPOM3BOACTBEHHOTO npoLecca ¢
LeAbl) M3BAEYEHUA MPUOLIAM, T.e. CO3AAHUE NPOM3BOACTBEHHLIX MOLLHOCTEH (MOKYNKa WMAM
AWM3WHT) U HaeM paboyei CUAbITAK MHTEPNPETUPYETCA AU3UHT B KAUeCTBE aAbTEPHATUBHOM| pOpPMbl
MHBECTUPOBAHMWA B paMKaxX AAHHOM CTaTbH.

XapakTepHOo# 0COOEHHOCTbIO COBPEMEHHOW 3KOHOMMWKM SABAAETCA €€ BbiCOKan
KanutanoemkocTb. o 3TOW NpUUYMHE OAHWUM W3 KAHOYEBLIX (aKTOpPOB, 06ecneunBaloLIUX
KOHKYPEHTOCNOCOOHOCTb NpPEeANpUATUS, fABAAETCA AOCTYN K (MHAHCOBbIM pecypcam [5].
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MpeanaraeTca NpoBECTH CPaBHUTEAbHbI aHaAW3 ABYX GOpPM 3aeMHOro ¢pUHAHCUMPOBAHUA —
AM3WHTa U KPEAUTa, U AaTb KOAMYECTBEHHOEe 000CHOBaHME NPEUMYLLECTBY OAHOW U3 YKa3aHHbIX
dopm.

PbiHOK AM3uHroBbIX ycAyr B 2020 roay 3HauuTeAbHO npocen U coctaBua 1,3% ot BBI
(npum.: pacueTbl NPOM3BEAEHLI aBTOPOM MO OQULMAALHBIM CTaTUCTUYECKUM AaHHbIM PoccTata
P® [9] 1 uctouHuKa [2]), B TO BpeMs Kak AOAA OAHKOBCKOTO KOPNOPaTMBHOTO KPEAUTOBAHMUA Ha
(GOHe CHWXEHUs KpeAUTHBIX CTaBOK noka3ana B 2020 roay HeboabLion poct [10, 3].

CpeAHeropoBas ctaBKa no AOATOCPOYHbIM KpeAUTaM AAA KOMMEPUYECKUX OpraHu3auui B
2020 roay coctaBasaa 7,26%, Ara cybbekToB Manoro 6u3Heca oHa GbiAa Ha HECKOAbKO NYHKTOB
Bbilwe — 8,13% (npum.: pacyeTtbl NPOU3BEAEHbI aBTOPOM N0 OPULMUAABHLIM CTAaTUCTUYECKUM
AaHHbIM LleHTpanbHoro 6aHka PO [8]).

0606wWwMM OCHOBHblE OTAMYMA AM3WHIa OT Kpeauta. HecmoTpsi Ha CXOACTBO 3THX
TEPMUHOB, KOTOPOE, B YaCTHOCTH, NO3BOAUAO, Hanpumep, E.H. YekmapeBoit noAYEPKHYTb, UTO «B
9KOHOMMYECKOM CMbICAE AM3MHT €CTb KPEAWT, MNpPeAOCTaBASeMbl  AU3UHIOAATEAEM
AM3UHTOMOAYYaTeAld B popmMe nepepaBaeMoro B noAb3oBaHue umylectsar» [11, c. 5], To ectb
AM3UHT XapaKTepu3yeTcsi Kak TOBapHbii KPeAUT B 00beKTbl OCHOBHOTO Kanutana, MeXAy HUMU
MMEIOTCA U NPUHLMNUANBHBIE OTAUUKA.

C 0AHO# CTOPOHbI, AM3UHT NPEACTaBASIET COO0M BAOXKEHHUE CPEACTB B OCHOBHbIE HOHADI HA
YCAOBUAX CPOYHOCTH, NAATHOCTU U BO3BPATHOCTH. [IpeAMET AM3MHra nepeAaeTca BO BpeMEHHOE
NOAb30BaHUE Ha ONPEAEAEHHbIH CPOK (CPOYHOCTDL), 3a CBOK) YCAYTY — NpUoOpeTeHre UMyLLECTBA
B COOCTBEHHOCTb W MNpeAOCTaBAEHME €r0 BO BPEMEHHOE MOAb30BAHWE - COOCTBEHHMK
(A\M3uHropaTeAb) NOAyyaeT BO3HarpaXxaeHMe B BUAE AWM3UHIOBBLIX NAATeXeil (MAATHOCTb), MO
NPOLWECTBUU ONPEAEAEHHOTO CPOKa MOAb30BaTeAb (AM3WMHTOMOAY4YaTeAb) 00A3yeTcA BepHYTb
UMYLLECTBO COOCTBEHHUKY (BO3BPaTHOCTb). B 3TOM BbipaXaeTcsi CXOACTBO 3KOHOMMUYECKOM
CYLLHOCTU AM3MHFA C OAHKOBCKMM KPEAUTOM, 4TO MO3BOASIET PaccMaTpuBaTb AM3MHT Kak
aAbTepHaTUBY TPAAMLIMOHHOMY KPEAUTOBAHMUIO.

C Apyrow CTOpPOHbI, AM3UHTOAQTEAb U AMUSUHTOMOAYUYATEAb UMEIOT AEAO C KanMTaAOM HE B
AEHEXHOW, a B NPOU3BOAUTEAbHON GpOPME, YTO POAHUT AUSUHT C UHBECTULIUAMM.

EcAM AM3WHT NO3BOASIET BKAHOYATh AMBUHTOBbIE NMAATEXU B CE6ECTOMMOCTL NPOAYKLIUM U
A€AAeT BO3MOXHbBIM y4yeT UMyLLEeCTBa Kak Ha 6anaHce AM3MHronoAyyatens (Ha 3abanaHCOBOM
cuete), Tak M Ha O6anaHce Au3uHropatend, a A0 Kpusuca npeanonaran 100 %-Hoe
(GUHAHCMpPOBaHME CAEAKH, TO KPEAUT NPEANOAAraeT 4aCTUUHYH ONAATY CTOUMOCTH 060pyAOBaHUS
HaAWUYHBIMM W BbINAATY 3HAYUTEAbHOW YACTU NPOLLEHTOB N0 KPEAUTY 3@ CUET YUCTON NPUOLIAK.

MM3WHT NpepoCTaBASIET SKOHOMMWUECKYH) BbIFTOAY BCEM YYaCTHUKAM AM3UHIOBbIX
OTHOLIEHMH. BaHKM NOAyYalOT AOMOAHWUTEAbHbIH MCTOYHMK AOXOAOB 3@ CYET KOMUCCHUOHHbIX
BbINAAT N0 AMU3UHIOBOMY AOroBOpPY. OHU AUBEPCUOULMPYIOT CBOKO AEATEALHOCTb, CHUXasl TaKUM
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o6pa3om pucku. CteneHb pucka, cBA3aHHas C 0CYLLECTBAEHUEM AU3UHTOBOMN AEATEAbHOCTH, HUXKE
3a CYeT TOro, YTo NPeAMET AU3WHra - Hanpumep, 060pyaoBaHME - OAHOBPEMEHHO ABASIETCA
obecneueHunem caenku. loMUMO 3TOrO, yueT AM3UHIa NPoLLE, YeM YUeT onepaLuil KpeAUTOBaHUS,
no3ToMy Kommepueckue OaHKM, pa3BUBas AM3UHTOBLIA OM3HEC, IKOHOMSAT CPEACTBA 3a CYeT
OTHOCMTEAbHOM NPOCTOThI yYe€Ta AM3UHIOBLIX ONepaLuii U AWSUHTOBBIX MAATEXXEH N0 CPABHEHUIO C
onepauuaMn AOATOCPOYHOI0 KPeAUTOBaHMUS.

OpraHu3auua-AM3MHIOAyYaTeAb  MOAYYaeT  BO3MOXHOCTb ~ OOHOBAATbL  TEXHMKO-
TEXHOAOTHUECKyto 6a3y, He OTBAEKas €AMHOBPEMEHHO OFPOMHYI0 CYMMY A@HEXHbIX CPEACTB.

Mpu atom, NpUHAB peleHne 06 yuete npeameTa AU3MHIA Ha GanaHce AM3MHIOAATEAS,
AM3WHTONMOAYYaTeAb 0CBOOOXAAETCA OT rpy3a OTBETCTBEHHOCTH, CBA3AHHOTO C PUCKOM
NOBPEXAEHUA UAU THOEAM MMYLLECTBA, U MOAYYAET BO3MOXHOCTb NMPOM3BOAUTbL MPOAYKLMIO HA
COBPEMEHHOM 060pyAOBaHMMK.

bonee npeAMETHO NpeUMyLLECTBA AW3UHTA pacCMaTPUBAIOTCA y aBTOpa AAHHOW CTaTbM B
paHee onybaukoBaHHOM TpyAe [1].

MccrepoBaTeAM AM3MHIOBBLIX OTHOLIEHMA OTMEYalOT, YTO MCMNOAb30BAHUE AM3UHIOBbIX
CAENOK NO3BOASIET opraHusauuam 3atpatitb Ha 20-30 % MeHblue CPEeACTB, YeM B CAyyae
npuobpeteHus 060pyAOBaHUA 3@ CUET KpeAUTa.

ChepyeT NOAUYEPKHYTb, UTO HA NMPAKTUKE KOAMUYECTBEHHbIE NMPeUMyLLecTBa AMU3MHra no
CPAaBHEHUI0 C KPEAMTOM HEe OYEBMAHbLI: KaXAblii OTAEAbHbIA CAyyal TpebyeT npoBeAeHus
npeABapUTEAbHbIX PacyeToB, uToObl NPEANPUATUE, 3aUHTEPECOBAHHOE B NOKYNKE, BLIICHUAO, YTO
OyAeT BbIrOAHEE AAA HETO B OTAEABHO B3SITOM CAyYae.

lpoBepaeM CpaBHUTEAbHbIW aHaAM3 AM3WHTA W KpeauTa, MCCAeAOBaB MeXaHU3M
HaAOr0OBOrO LUMTA C NO3ULLUIA IKOHOMUM NO HAAOTY Ha NPUOBIAL.

AenoBasi cuTyauus npeanoAaraetr nNpuobpeTeHue NpPeAnpuUATUEM NOAUrpadUUecKoro
o6opyaoBaHus cToumocTbio 27 500 Thic. pyb. Npu NOMOLLM KPeAUTa UAK 3@ CYET AU3UHTOBOIO
¢duHaHcupoBaHua. AoroBop npeanoAaraeTcs 3akaouatb Ha 5 aer. [lpoueHTHasa cTaBka no
KpeAUTHbIM pecypcam — 10% ropoBbix. AeHCTBYHOLLAA CTaBKa HaAora Ha NpubbiAb — 20%.

EcAn nepruoanuecKkue NAaTeXxu no noralieHuto Kpeauta NnoCToAHHbI, 8 aMOPTU3aLUOHHbIE
OTYUCAEHUA OAMHAKOBbLI, TO YUCTasi NPUBEAEHHAs CTOMMOCTb MOCAEHAAOrOBbLIX NAATEXeWh S B
CAy4ae NOKYNKU 3a CYeT KpeAuTa coctasur [7, ¢. 191]:

s=£0+y Si/(1+ r)+ (1- Kn)S Pi(1+r)= Kn+ Y Ai(1+ r)- Q(1+r)" , (1)
rae EO - npeponaara,

I - NPOLLEHTHAA CTaBKa N0 KPeAuTY,

Q - ocTaTtoyHas CTOMMOCTb 06bekTa,

Pi - npoueHTLI N0 KPeAUTY B COOTBETCTBYHOLLEM NEPUOAE,

Ai - amopTU3aLUOHHbIE OTYUCAEHUSA B COOTBETCBYHOLLIEM NEpUOAE,
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i=1,2,...,n.

Yucran npuBeAeHHass CTOMMOCTL NOCAEHAAOTOBBIX NAaTeXen L B cayuae NOKYNku 3a cuet
AU3UHIOBOro GUHaHCMpOBaHUA cocTasuT [7, 191]:

L=g0+ (1~ Kn) X Li(1+r)" @)

rae EO — npeponaara,

KH — cTaBKa Hanora Ha npu6bIAb,

Li - nepuoAMYECKUIA AUUHTOBBIN NAATEX.

OTCcroAa NOAy4yaeMm YUCTYHO NPUBEAEHHYH) CTOMMOCTb MOCAEHAAOTOBbIX NAATEXEN:

npu Kpeaute —
$=0+(5500-0,2*5500)*(1-1/(1+0,1)"5)/0,1+(1-0,2)*
*(2750/1,1+2475/1,1"2+2227,5/1,1*3+2029,75/1,1"4+1801,775/1,1"5)=23678,75
TbiC. pyb.

NP1 AU3UHTEe —
L=0+(1-0,2)*5500*(1-1/(1+0,1)"5)/0,1=16679,46 TbiC. py6.

B AaHHOM CUTyaLUW AUUHT BbIFTOAHEE AN NPEANPUATUA, NOCKOAbKY 3KOHOMMA 3aTpart no
CPaBHEHUIO ¢ KpeAuTOM cocTaBuT 23678,75-16679,46=6999,29 Thic. pyb.

0606wWMB AOCTOMHCTBA AM3MHTA NMEpeA KPEAUTOM, CYMTaeM HeobxoAMMbIM ewe pa3
NOAYEPKHYTb, YTO BepbaAbHasA OLEHKA NPEUMYLLECTB AU3UHIa 0693aTeAbHO AOAKHA AOMOAHATLCSA
KOAMYECTBEHHOW OLEHKOW C y4eToM cneuupuueckux 0cobeHHOCTEH pearu3aLMu KOHKPETHOIO
NpoeKTa, TOAbKO NOCAE 3TOr0 Lenecoobpa3HO NPUHMMATL OKOHYaTeAbHOE pelleHue 0 Bbibope
TOr0 UAU MHOTO UCTOYHUKA GUHAHCUPOBAHUA UHBECTULIUIA.
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