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Abolmasova E. Y., Kosmodemyanskaya S. S. Elements of
polymodality in chemical education

INeMeHTbI NOAUMOAAALHOCTU B XMMUUYECKOM 06pa30BaHMM

Abolmasova Elena Yurievna,

Alumna of Undergraduate Studies «Teacher Education. Chemistry»

Kazan (Volga region) Federal University, Kazan

Kosmodemyanskaya Svetlana Sergeevna,

Ph.D., Associate Professor, Department of Chemical Education,

Kazan (Volga region) Federal University, Kazan

A6oamycoBa EneHa OpbeBHa,

BbiNyckHULA 6akanaBpuarta «[leparornueckoe obpasoBaHue. Xumus», KazaHckuit (MpuBonkckuil) epepanbHbli
yHuBepcutert, KasaHb

KocmopaembaHckaa CBetaaHa CepreeBHa,

KaHAMAQT NeAArorMueckux Hayk, AOLIEHT Kageapbl XuMUueckoro obpasoBaHus, KasaHckuii (IpMBOAKCKHMIA)
¢depepanbHbiil yHUBepeuTet, KasaHb

Abstract. The article is devoted to the study of the problem of using polymodality in chemical education in
accordance with the requirements of the Federal State Educational Standard of the new generation. The article analyzes the
main methods of studying the preparation of students, future chemistry teachers, taking into account the formation of meta-
subject competencies, used to increase the motivation of students to educational and cognitive activity in the field of chemistry.

Keywords: polymodality, the VARK method, student, teacher, chemistry, university, school, competence, ,
practice.

Annomayua. Cmamoesa nocbaujena usyueHuio npobiemvl UCHOAb3I0BAHUA NOAUMOOAABHOCTIY 6 XUMUUECKOM
obpaszobanuu coeaacro mpedobanuam Dedepasvrozo eocydapcmbernozo 06pasobamensHoeo cmandapma Hoboeo nokoseHus. B
cmamve NPOAHAAU3UPOBaHbL 0CHOBHbIe MemoOuku uccaedobanus nodeomobxu cmydeHmob, Oyoyuwux yuumenei XumMuu, c
yuemom popMupoBanus MemanpeoMemHulx KoMNemenyuil, npumensemvie 044 noboiuienus momubayuu o0yuauuxca K
yuebHO-no3HabamevHOll OeAmesbHOCHIU 6 004aCU USYHeHUA XUMUU.

Karouebvre croBa: nosumodassnocms, memoouxa VARK, cmydenm, npenodabamennv, xumusa, yHubepcumenn,
WKOAA, KOMNEMeHYUSA, NPaKmuKa.

PeueH3eHT: KyabmeHko Hatanba UBaHOBHA, K.N.H., AOLLEHT, npenoaaBateAb BIMOY "Maruutoropckun

neparorM4yeckun Komepx"
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AHanu3 nepepOBOr0 NEAarorMyeckoro Onbita NOKasbiBaeT HEOOXOAMMOCTb ONMTUMM3aLMK npoLecca
06yyeHUss AN MOBLIWEHWUA PE3YALTAaTUBHOCTU YCBOEHUA XMMMU C YYETOM MHAMBUAYAAbHLIX 0COOEHHOCTEMH
06yuaroLmxca U CO3AaHUA NCUXOAOTMYECKH KOMDOPTHOM 06pa3oBaTenbHoM cpeabl. OpueHTauua -dopmUpoBaHue
U pasBUTHE NpPEAMETHbIX, MeTanpeAMETHbIX KOMMETEHUWA WU KOTHMUTUBHBLIX QYHKLUUA, NOBLILIEHWE YPOBHA
KOMMYHMKaTUBHbIX HABbIKOB B COOTBETCTBUU C TpEOOBaHMAMMU COLMyMa, B LEAOM, U 3anpocamu pabotopatens, B
YacTHOCTH. A 3T0, B CBOK OUepeAb, ONPeAensieT cneLuduKy MeToAUUECKOh NOATOTOBKU NEeAArornyeckux Kappos -
KBaAMQULMPOBAHHLIX CMELMAAMCTOB B MNEpUoA BY3OBCKOrO 06yueHua. Cpeau HaBbikoB yuutens [10]
«WorldSkillsRussia» BbIAEASIOT yMEHUE YUUTbIBaTb UHAMBUAYAAbHO-NICUXOAOTMYECKME 0COOEHHOCTH YyUalLUXCa NpH
BblOope popm U MeTOAOB paboThbl, BKAOYAA 0COOEHHOCTU BOCNPUATUSA YueOHOW MHGOPMaLIMKU. AHAAM3 AUTEPATYPbI
Nno TeMe UCCAEAOBAHUA NO3BOAMA HaM BbIIBUTb HEAOCTAaTOYHOCTL METOAMYECKUX Pa3paboToK U peKOMEHAALUN N0
CO3AaHHUI0 NOAMMOAAABHOW 00pa30BaTEAbHOW CPEAbI B NPENOAABaHUU XUMUK.

B wueAoM, noOHATME «MOAAAbHOCTb» MMEET 3HaueHWe NPUHAAAEXKHOCTU OTpaXaemoro obObektTa K
onpeAeAéHHOMY CeHCOPHOMY aHaAU3aTopy UAM UX cucTeMe. Hanpumep, B pabotax A. H. Y3Haa3e ynotpebaserca kak
OAHO U3 OCHOBHbIX CBOWCTB OLLYLLEHUA, UX KaueCTBEHHAA XapakTepucTuka [11]. BblAeAdlOT pasAvuHble BUABI
AOMMWHUPYHOLLMX NEPLENTUBHbIX MOAAALHOCTEA B 3aBUCMMOCTH OT Haubonee aKTMBHOIO yyacTusl aHaAM3aTopa B
BOCNPUATUU OKPYXKAIOLWLEH AEWMCTBUTEAbHOCTH. TPAAULMOHHO BBLIAEASIOT TPU TUNA AMYHOCTU: BU3yaA, ayAuan,
KMHeCTeTUK. HekoTopble aBTOPbI BLIAEAANOT AMCKPETHbIA TN (AMTUTAAbHbIA), OPUEHTUPOBAHHBLIA HA AOTUKY,
NOHUMaHWe U BHYTPEHHWI AUaAor. Mbl NpUHUMaeM NoA NOAMMOAAABHOW 00pa30BaTeAbHO CPEADii TaKylo cpeay
06yueHusi, KoTopasi NO3BOASIET 3aAEUCTBOBATb B aKTUBHOM AEATEABHOCTU € AMHOBPEMEHHO HECKOALKO CEHCOPHbIX
cuctem obyyaemoro, cnoco6CTByeT MX PasBUTUIO U NPUOOPETEHMI0 HOBLIX HABbLIKOB MO3HAHUA OKpY)XaloLen
AEHCTBUTEABHOCTH.

AHanM3 paHHOTO BOMpoca B MEAAroruke, NCUXOAOTMM U METOAMKE 00yYyeHUSi XMMUU TNOKa3aA HEKyto
Hepa3paboTaHHOCTb AaHHOW NpobAeMbl B XMMUYECKOM 00pa3oBaHMK, HECMOTPA Ha UMEHOLIMECH pe3yAbTaThl
uccaepoBaHuit. Mpobaembl BO3AEHCTBUA HAa PasAMyHble CTOPOHbI BOCNPUATUA B 06pa3oBaTeAbHOM npolecce
paccmatpuBatotcs B Tpyaax b. I. AHaHbeBa, B. A. babapaHwukosa, C. A. PybuHwreliHa, P. C. Hemosa [9], B. M.
3uHueHKo [6]. CornacHo MHeHuio T. H. baHaypka [4], 3aaeiicTBOBaHWE pa3AMUHbIX CEHCOPHLIX CUCTEM B npouecce
obyueHusi obecneunBaeTt 0CO3HaHHOE, NPEAMETHOE BOCNPUATUE OKPYXKAtOLLEH AeHCTBUTEAbHOCTH. A. H. AeoHTbEB
[8] paccmatpuBaeT owyleHue U BOCNpUATHE Kak 06pa3bl NPeAMETHOro Mupa. AaHHbIA NOAXOA HEo6xoAuMO
YYUTbIBATb B OpPraHWU3aLun METOAUYECKOH KOMNETEHLUH OYAYILErO YUUTEAs XMMUHU, TAK KaK 3HAYUTEAbHOE MECTO B
METOAMKE W3YYeHUS XUMMU 3aHUMAOT AEMOHCTPALMWU HATypaAbHbIX O0OBLEKTOB, KOAMEKLMHA, NPUPOAHBLIX W
CUHTETMYECKMX MATEPUANOB, a TaKke 00bEKTOB, CBA3AHHbIX C OLITOBOW U NOBCEAHEBHOM XHU3HbIO 06yyaroLwmuxcs.
Mbl cuutaem [1; 2; 3], uto popMUpPOBaHHE NOAUMOAAALHOCTH BOCNPUATUA AEHCTBUTEALHOCTU B 00YYEHUU XUMUU
Urpaet BaXxkHyto poAb B OpMUPOBAHUM NPEACTABAEHUH O XWHMUUECKOW KapTUHE MUpa, cnOCcOOCTBYET HAKONAEHHIO
CEHCOPHOro OnblTa, Pa3HOCTOPOHHEMY PA3BUTUID AMYHOCTM, MOMOraer (GOPMUPOBAHMIO NPAKTUYECKUX U
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npeAMETHbIX KomneTeHuuiobyuyatowerocs.B npouecce 3-xaetHei paboTbl NPUMEHAAUCH CAEAYHOLLME METOABI
UCCAEAOBAHUA:TEOPETUYECKUE (CPABHUTEAbHbIW aHaAU3 AePUHULMM NMOHATUA W TEPMMHOB, MNEeAArorMyeckomu,
NCUXONOTMYECKOW WU METOAMYECKOW  AMTepaTypbl N0  TeMe  MCCAeAOBaHUA,  neparornyeckoe
MOAEAUPOBAHUE);3MNUPUYECKUE (AHKETUPOBaHWE,NeAaroruueckoe HabAloAeHue, AMarHocTMpoBaHue,06paboTka
pe3yAbTaToB NeAarorHyeckoro aKCnepuMeHTa,TeCTupoBaHHe).

Mbl npoaHaAM3MpoBaAM 0COOEHHOCTH (OPMMPOBAHUA MOAUMOAANLHOW 00pa3oBaTeAbHON CpeAbl B
00y4yeHUHn XMMUM U METOAMYECKHE O0COOEHHOCTH MOATOTOBKM OYyAYILErOo yuuTeAs XMMUM B NMEPUOA BY30BCKOTO
obyueHuss. B aKkcnepumeHTanbHOW uYacTh uccaepoBaHuss B 2016-2019 rr. yyacTBOBaAO (peanbHO U
AUCTAHLUOHH0)296 yenoBeka. Ha KOHCTaTMpyloLem atane 3KCnepuMeHTa Mbl NpPOaHaAM3UPOBaAAM pe3yAbTaTbl
CPaBHUTEALHOTO aHaAM3a M BblOOpa ONTMMAaAbHOW AMArHOCTUKM BeAylLEW NepLenTUBHOW MOAAALHOCTH C
NOCAEAYIOLIMM NeAarorndeckum HabaropAeHMeM 3a paboToM yualumxcs WKOA I. TOAbATTU U CTYAEHTOBHaNpPaBAEHHUA
noarotoBku 44.03.01 «Meparornueckoe obpasosanue Mpoduab: Xumus» K(M)®Y.Paspabotaru metopuyeckue
pEeKOMEHAALMU AN PaboTbl yuMTEeAl XMMMM C YYETOM BeAyLled NepLenTMBHOW MOAAAbHOCTH obyuarowmxcs,
KOTOpbl€ Mbl aAaNTUPOBAAW M anpoOMpPOBaAU B XOAE MPOM3BOACTBEHHOIA (NEAArornyeckoi) NpakTMkK No XMMMUKU Ha
3-4-x Kkypcax. Ha dopmupylowem atane akcnepuMeHTambl NPOAHAAM3UPOBAAM PE3YALTAaTUBHOCTb CO3AAHUA
NoAMMOAAALHOM 00pa30BaTeAbHOI CpeAbl B poLiecce 00yYeHNs XWHMUM B BY3€ U B LUKOAE, NPOBEAWU AMATHOCTUKY N0
metoauke VARK, anpobupoBanu cuctemy oLeHMBaHUA pa3paboTaHHONW MOAEAM NOAMMOAAALHON 06pa30BaTeAbHOI
CpeAbl BO BHEKAAcCHOW pabote yuutend XMMUM. B Xoae KOHTPOABHOTO 3Tana 3KCNepUMEHTanpoBeAd
CPaBHUTEAbHbI aHaAM3 NOAYYEHHbIX PE3yAbTaTOB N0 aAanTUBHOW AUArHOCTUKK (MeToauka VARK) ¢ AaHHBIMU Apyrux
ONPOCHUKOB, UCMOAb30BAHHbLIX HAMU paHee. Pe3yAbTaTOM Hallero UCCAeAOBaHMA CTanaobLan cxema noaTanHoM
NOATOTOBKM OyAyllero yuuTend XMMUKM K peanu3aluu NOAMMOAAAbHOW 00pa3oBaTeAbHOM CpeAbl B XOA€
neAarornyeckoi AEATEAbHOCTH.

dmnupuueckoi 6a30M UCCAEAOBAHUA ABUAMCH IKCMEPUMEHTAAbHbIE MAOLLAAKM HECKOAbKUX PErHOHOB
Poccuitickon ®depepauun, a Takke YkpauHbl ¥ Pecnybamku benapycb - LWKOAbI (yualiecss U yuutead) U
By3bl:K(M)®Y(r. KasaHb, Pecnybauka Tatapctan), BITY um. M. Akmymeil (r. Yoa, Pecnybauka bawkoptoctaH), YArMY
um. U. H. YabaHoBa (. YAbSiHOBCK, YAbsiHOBCKaa obaacte P®), HIMTY um. K. Mununa (r. Huxuuin HoBropoa,
Hwxeropoackas obaactb P®), BI'Y (r. Munck, Pecnybanka beaapyco).

Kpome TpaAMLIMOHHBIX KYPCOB M AUCLMNAMH MO NMCHUXOAOTUK, COTAACHO YueOHOMY NAaHy, AA CTYAEHTOB
OCYLLECTBAIETCA METOAMYECKAs NOATOTOBKA OYAYLLMX yuuTEAEH XUMUM C YUETOM GpOPMHUPOBAHUA NOAMMOAAALHOM
cpeabl. Ha 3anatusax «Teopusa 06yueHusi Xamuu» (1 Kypc) Mbl aHaAM3UPYEM OMNbIT YUUTEAEH XUMUW APYTUX CTPAH AN
BO3MOXHOCTU €ro AaAbHEWWero MCMoAb30BaHWA B OTEUYECTBEHHOW NPaKTMKe METOAMKW XUMWUKU. ITU 3apaHUA
npeAcTaBAEHbI B pamKax 0AHOMMeHHoro Linpposoro obpasoBateabHoro pecypca (LLOP) Ha naowaake MOODLE,
paspabotunk - KocmopembsiHckas C. C.[12]. OnbiT 0AHOM M3 CTpaH, 3aHUMAIOLLMUX AMAMPYHOLLME NMO3ULUK B
uccrepoBaHuAx PISA - OuHAAHAMM, AOKa3biBaET IGPEKTUBHOCTL yuéTa 0COOEHHOCTEH BOCNPUATUA LKOALHUKOB
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npy opraHu3auun obpasoBateAbHOM cpeAbl. AHAAM3 MaTePUaAOB NO TEMe AAHHOTO BONPOCa NOKa3bIBaEeT, YTo Npu
opraHu3auuu yyebHoro npouecca B OUHAAHAMKM NeAaroru apanTUpPYrOTCA K WHAMBUAYAAbHbIM NOTPEOHOCTAM
06yyeHusa, K npumepy, Npu UCNOAb30BAHWM MYALTUMOAAAbHLIX AMAAKTUYECKMX MTP Ha ypokax [13]. B xoae
NPOBEAEHHbIX UM HMCCAEAOBAHUA OLIAO BbISBAEHO, YTO 0KOAO 73% yuvawmxcs o6pabatbiBaloT MHGOPMALULO
HECKOAbKUMU  CEHCOPHbLIMW  CUCTEMaMWOAHOBPEMEHHO, T.e.MOAUMOAAAbHO. Y  yyawuxcfi, CMNOCOOHbIX
3apAeiCcTBOBaTh Cpa3y HECKOAbKO KaHaAOB BOCNPUATHUSA B pouecce 00y4eHHs, Kak NpaBUAO, HEe BO3HUKAET npobaem
C yueOHbIM maTepuanoM. Ho octatotca «uMcTbie» ayAuanbl, BU3yanbl UAM KUHECTETUKHM, C KOTOPbIMU NPAKTUKAHT
«PUCKyeT» BCTPETUTCA B NEAArorMyeckoi AeATeAbHOCTH. AAAnpeaynpeXxaeHus npobaeM B M3YYEHHH XUMUU U
pa3BuTUA 3aAEHCTBOBAHHbIX CEHCOPHbIX CUCTEM HE0OX0AUMO CO3AaHKUE NOAMMOAAALHOK 06pa30BaTEAbHOM CPEAbI.
B xoae 3aHATUI O APYrUM METOAUYECKMM AUCLIMNAMHAM Mbl anpobUpoBaAu dparmMeHTbl 3aHATUI ¢ 00yyatoLUMucs
no BbibOpy oNTMUManbHbIX Gopm paboTbl NpenopaBatend / yuuTeAss XMMMM ¢ obyuatowmmuca. becepbl,
aHKETMPOBAHUA U NEeAarorHueckuii IKCNEPUMEHT €O CTyAeHTamK 3-4-X KypcoB noka3anu, 4to 6oAee MOAOBUHbI
ONpPOLIEHHbIX NPAaKTUKAHTOB UCNOAb30BaAW BapUaTUBHbIE GOPMbI U METOABI pab0oTbl C KWHECTETUKAMU, AUTUTaAAMH,
Bep6anamu, ayaManaMun/ MAMBU3yarnaMUB 00pa30BaTeAbHbIX yUPEXAECHUAX I. KasaHu.

MpakTMka noka3biBaeT, YT0 KOMMAEKCHas obpa3oBaTeAbHas CpeAa, MO3BOAAIOLLAA YUMTEAD XUMUH
npenoAaBaTh C ONOPOM Ha pa3Hble NepuenTUBHbIE MOAAALHOCTH, 0b6ecneunBaeT BOCNPUATUE BCEMU KaTeropUAMU
yyaluxcsi mMarepuana B MOAHOW Mepe, T.K. TaKOW MOAXOA MO3BOASIET 3aA€HCTBOBATb NMPEANOYTUTEAbHBIA BUA
AEATeAbHOCTU. XUMMUA - AUCLMNAMHA, B XOA€ NPenopaBaHUsi KOTOPOW NOAUMOAAAbHBLIA MOAXOA WUCMNOAL30BaTb
Hanbonee ya06HO, TaK Kak €CTb BO3MOXXHOCTb 3aA€CTBOBATL H0AbLLIEE KOAMYECTBO KAHAAOB BOCNPUATHUA, TOTAA KaK
B NpenoAaBaHUM APYrUX AMCLMNAMH, B KOTOPbIX €CTb ONbIT OpraHU3aLuu NOAMMOAAALHOTO NOAXOAA, Hanpumep
AMHTBUCTUYECKHUX, YAAETCA 3aAeMCTBOBATL Yalle ayAManbHbli U BU3YaAbHbIA KaHaAbl BOCTIPUATHUA.

AN MOAYYEHMS HABbIKOB OpraHW3auuMu NOAMMOAAAbHOW 06pa3oBaTeAbHON CpeAbl XOPOLIE OCHOBO
AIBAAETCA BHEKAACCHas paboTa. ®ecTBaAb XMAMUM NPOXOAUT Ha Kadeape XuMuueckoro obpasoBaHua yxe 24 roaa.
CtyaeHTbl 1-2-X KypcoB pa3pabaTbiBatoT M NPOBOAAT BHEKAACCHbIE MEPONPUATUA ANA yualLMXCA 06pa3oBaTeAbHbIX
opraHu3auui r. KazaHu 1 MyHULMNAAbHBIX paiioHOB Pecnybanku TatapctaH. [0 0KOHYQHWKU MEPONPUATUA YYEHUKH
camu OnpeAeAsloT CTYAeHTOB-nobeauTeneid. B xope opraHM3auuu Takux MepONPUATUA MOTMBALMA K U3YYEHUIO
XMMHUU NOAKPENAAETCA OPUEHTauMeld Ha UHAMBUAYAAbHbIE NCUXONOTHYECKUE 0COOEHHOCTUYYEHUKOBUCTYAEHTOB.
OHM noAyyaet NpakTMKy AAA NPOPECCUOHANLHOTO POCTa U COBEPLUEHCTBOBAHUA NMEAarorHyeckoro mMacrepcrea,
MCMOAb3YS 3HAHUA 0 NICUXOAOTO-METOAUYECKOM CONPOBOXAEHMU 00pa3oBaTeAbHOT0 NpoLecca. YUUTeAb XUMUU (MAK
CTYAEHT-NPAKTUKAHT B X0A€ NPOM3BOACTBEHHOW NPAKTUKKU) MOXET NPUMEHUTb ONbIT pa3paboTunkoB meTopAuku VARK
N0 UCNOAb30BaHUIO 3aAaHW YYaLMMCA AA TPOBEAEHHUA XMMUUYECKOT0 3KCNepUMeHTa. ITH 3aAaHUs aKLEHTUPYIOT
Ha:

* BHELIHWE NPU3HAKKU PeaKLumn AMA pa3BUTUA BU3YaAbHOTO KaHaAa BOCNPUATUS;
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* 3BYKOBYH) €r0 COCTAaBAAIOLLYH), HanpUMep, WUNEHWEe UAM XAOMOK B XOAE PeakLMH, AN aKTUBU3aLMUM
ayAMaAbHOTO KaHaAa BOCTPUATHUS;

* ANA PA3BUTHA KUHECTETMYECKOTO KaHaAa BOCNPUATUA NPU 00YUEHUH XUMUU MOXHO NPOBOAUTL UTPbI,
MepONPUATUA-NPA3AHUKM.

B npaktMke MOAOAOIO YUYUTEAS XHMUWU HEOOXOAMMO YUUTLIBATbL CAEAylolLee. ANA B#3YaN0B XapaKTepHa
npAMas ocaHKa, TPyAHO BOCMPUHWUMAIOTCA CAOBECHbIE MHCTPYKLMM, OH MOCTOSHHO NepecnpaliMBaeT, XoTa cam
AABASIETCA HEMAOXUM paccKa3unkoM. MUMUKa, B OCHOBHOM, CBfi3aHa C ABWXEHUEM TAa3: MUraHUe, NPULLYPUBAHHUE.
AyAnansi AMEroT NPUBLIYKY NPU 06LLEHUM CKAAABIBATb PYKM HA TPYAM, TOAOBY CKAOHATL B CTOPOHY. Ayulue BCEro
ayAuanbl MOHUMAIOT 03BYYEHHbIH TEKCT, CNOCOOHbI C AOCTAaTOUHOW AErKOCTbHO BOCNPOM3BECTU YCAbILIAHHOE. Bo
Bpems BbiMOAHEHUSI NaBOPATOPHOIH WAM NpaKTMUECKOW paboTbl MO XUMMM WX OTBAEKAET MOCTOPOHHWI LLYyM.
Kunecrernxunpy 06LLEHUM YACTO HAKAOHAKOTCA BnepeA. VX 0TAMYAKOT NPUBLIYKK BOAUTL MAAbLLEM N0 CTPAHULLE NPHU
UTEHUM, KacaTbCA AOAEN U aKTUBHO XXECTUKYAUPOBATb NPH 00LLEHUMW.

AanbHeWwee HabAIOA@HME NMO3BOAMAO BbIIBUTb TPYAHOCTU B WU3YUEHUU XUMUU U B GOPMUPOBAHUM
abCTPaKTHBIX NPEAMETHbIX OHATUM Y «UUCTLIX» ayAUANOB, BU3YaNOB, KHHECTETUKOB.

106
65
57
45

3purenbHas HaraaHOCTh CilyXoBast HarJIsIHOCTb TaktunbHas BkycoBast HarsiiHOCTE HarysimHOCTE OOOHSHUS
(uBer, opma, BeTHYHHA, (BHIBI 3BYKOB - HATJISTHOCTh (cnaakuii, KUCIbIH, (pa3nuueHyue 3araxoB)
TIOJIOXKEHHE B IIyMOBBIC U (KaueCTBEHHBIC CBOMCTBA  COJIEHBIH, TOPBKUIT)
MPOCTPAHCTBE) MY3bIKaJIbHBIE; 00BEKTOB OKPYXKAIOIIEro
OCHOBHBIE CBOHCTBAa ~ MHpa - INIOTHOCTh, BEC,
3ByKa - BBICOTA, TeMIIepaTypa,
JUINTENILHOCTB, IIEPOXOBATOCTb M T.H.)

IPOMKOCTb, TEMOD)

PucyHok 1. BUAbI HArAAHOCTH Ha YpoKax xumuu, 2019 rop

Yuutenn XMMHUM BCTpeuaroTca ¢ npobaemamu yyawuxca co cAabopasBUTLIM BU3YaAbHbIM KaHAAOM
BOCNPUATUA, TaK Kak npu obecneuyeHWM HarAiAHOCTU 00pa3o0BaTeAbHOr0 npouecca OHW ONUPaloTCA Ha
BU3yaAM3aLMIo, 3a0biBas 0 APYrUX CEHCOPHbIX CUCTEMAX. 3T0 B AaAbHEWLIEM ObIAO NOATBEPKAEHO yuutenamu (57
yenoBeK) U CTyAeHTamK neparoryeckoro HanpasaeHusl (80 uenoBek) BHawem UCCAeAOBaHUU (CM. PucyHok 1).
AvarpaMmma noaTBepXaAaeT Haubonee Yacto UCMOAb3YEMYIO 3PUTEAbHYH) HArAIAHOCTb, TO €CTb, BU3yaAU3aLMIO
obpa3oBateAbHOro npouecca.
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AnA opraHu3auuuM NOAMMOAAALHOK 00pa3oBaTeAbHOM cpeAbl HE06XoAMM noAOOP COOTBETCTBYHOLLEW
METOAMKW, MO3BOAAKLIEN BbIAEAUTb OTAEAbHble 0COOEHHOCTM BOCMPUATUA MHPOPMALMK uyepe3 pa3AUuHble
CEeHCOpHble cucTembl. Mbl NnpoBeAM aHaAM3 Hauboaee NONYAIPHBIX METOAMK POCCUICKUX U 3apyOeXHbLIX aBTOPOB.
Hamu 6bIA npoBeAEH cpaBHUTEAbHbIA aHaAu3 meTopuk C. EppemueBoi, Puku AuHkcmaHa U metoauku VARK,
NPEANOXEHHON HOBO3eAAHACKUM uccaepoBatenem H. PaemuHrom u amepukanuem K. Muancom, no BbiIBAEHUIO
CUALHBIX U CAabbiX CTOPOH BoOCNpUATHA. PecnoHAEHTbl - CTYAEHTbl 3 Kypca NeAarorMyeckoro HanpaBAeHUA
Xumuyeckoro MHCTUTYTa UM. A. M. bBytaepoBa (25 yenoBek), KOTOPble NPOLIAW AUArHOCTUKY N0 3TUM METOAMKAM,
OL€HUAW UX BAAMAHOCTb M AOCTYNMHOCTb ANl BOCTIPUATMA YYaLLUMUCA LUKOABHOTO Kypca XMMUM C YUETOM BO3PACTHbIX
0cobeHHOCTEN.

BHauane Obina NpepnOXeHA METOAMKA ONMpeAeAeHMA BEAYIEro KaHana Bocnpustua astopa C.
EdpemueBoi [5], B KOTOpOW OTpaxkeHa TPpaAMLMOHHAA TPEXINEMEHTHaA KAacCUPUKauMA TUNOB BOCMPUATHA:
KMHECTETUK, BU3yaA, ayAuan. B xope NpoxoXaeHUA TecTa PecnoHAEHTbl AONKHbI ONpeAeAuTbCs ¢ Bblbopom:
COTAaCHUTbCA «+» MAM ONPOBEPTrHYTb«-» KaXpoe U3 48-u yTBepXAeHHWid. ToAyyeHHble pe3yAbTaTbl OTPaXKEHbl B
Avarpamme (cMm. PUCYHOK 2), KOTopasi HarAAHO NOKa3biBAaeT NpeobAapaHue CMELIAHHOTO TUNa BOCTPUATHUSA, UTO
obAaeryaet AN CTYAEHTOB paboTy ¢ yualumcs B X0Ae NPenoAaBaHUA XUMUK.

CMEIIaHHbIN TUIT 11

[=2]

KUHECTCTUICCKU I

3]

BU3YyaJIbHBIH

w

ay/uabHbII

PucyHok 2. Pe3yabtaThl AMArHOCTUKKM 0COOEHHOCTEH BocnpusaTUA no meTtoauke C. Eppemuesoi, 3 kypce, K(MDY,
2017/2018 yu. .

MOAOXKMTEABHBIMU CTOPOHAMU METOAUKH C. EQppeMueBoii ABAROTCA NPOCTOTa U ObICTPOTA BbINOAHEHUS: OT
PECNOHAEHTOB TpebyeTcs 0AHO3HAUHO NOAOXKUTEABHbIN UAW OTPULLATEALHBIW OTBET N0 KaXKAOMY U3 NyHKTOB. Ho, npu
BCEA AErKOCTM NOAAYM, AQHHAA METOAMKA MMeEeT HeKoTopble HepocTaTku. Hanpumep, 60AbliOe KOAUYECTBO
BONPOCOB, YTO MOXET OTTOAKHYTb yUaLUMXCA OT NPOXOXAEHUA AAHHOTO TECTUPOBAHUSA, apsA BONPOCOB COAEPXKHT B
cebe Heuétkue GpOPMYAMPOBKM, KOTOpble MOIYT ObiTb BOCNPUHATHI B 3aBUCMMOCTM OT HACTPOEHMUs, 06Liero
CaMOUyBCTBUSA B AQHHbIA MOMEHT U Ap. OTBET Ha HEKOTOPLIE BONPOCHI ONPEAEAAETCA CYObEKTUBHBIMU OLLYLLIEHUAMMU
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pecnoHAEHTa, €ro CamMOOLEHKOW W T.A., He NO3BOAIA CAeAaTb BbiBOAbI 06 0COOEHHOCTAX BOCMPUATHSA.
PaccmatpuBaemasn B KOHTEKCTE XMMUYECKOTO 06pa3oBaHusA, AaHHAsA METOAMKA He UMEET BbIXOAA B MPAKTUUECKOE
NPUMeHeHH1e Pe3yALTaToOB TECTUPOBAHUS.

BTopbim AN TPOXOXAEHUSA CTYAEHTaM ObIA NPEAAOXKEH ONPOCHUK N0 MeToAUKe Puku AMHKcMmaHa[7]: aBTop
BblAeAsieT 00yueHre NpU NOMOLLM KWHECTETUYECKOT0,3PUTEALHOTO (BU3YaAbHOI0), 0CA3aTEALHOIO (TAKTUABHOIO) U
CAYXOBOTO0 (ayAHanbHOro) cnoco6oB. AHaAU3Upys AaHHble (cM. PUcyHOK 3) oTmeuaem, uTo pe3yAbTaTbl AMArHOCTUKU
no metoauke Pukn AMHKCMaHa NOATBEpPXAAOT npeobhapaHue B rpynne CTYAEHTOB CO CMELIaHHbIM TUMOM
BOCNPUATHS, BbIIBAEHHOE N0 pe3yAsTaTaM MeToAUKK aBTopa C. EdpemueBoii. MeToanka BbiiBAeHUSl 0COOEHHOCTEN
BOCNPUATUA PUKK AMHKCMaHa COCTOMT U3 17 BONPOCOB U YeTbipex BapUaHTOB OTBETaK KaXXAOMY.

KUHECTETHYECKHIA 2

0

ay/nuabHbII

PucyHok 3. Pe3ynbTaThl AMArHOCTUKKM 0COOEHHOCTEH BOCNPUATHA N0 MeToAMKe PukuAuHKemaHa, 3 kypc, K(M)oY,
2017/2018 yu.r.

B xoae TeCTUPOBaHMA UCNbITYEMbIA AONKEH BblOpaTh AULLbL OAUH OTBET U3 NPEANOXKEHHbLIX BapUaHTOB,
AdXe B CAyyae, eCAM abCOAIOTHO YBEpEH, 4T0 eMy OAMHAKOBO MOAXOAAT ABa MAM TPU BapuaHTa oTBeta. ®akt
orpaHuyeHus cBoOOAbI BblOOpa MOXET MOBAMATL HA WTOTOBble pPe3yAbTaTbl TECTUPOBAHUA U CHU3UTb MX
06beKTUBHOCTb. MeToAMKa COAEPXUT 00bEMHBIE HOPMYAMPOBKM, 4acTO TPYAHbIE AN NOHUMAHUA U Bbi3blBalOLLUE
)XeAaHWe OTBETUTb Ha BOMPOC, He AOYMTAB €ro A0 KoHua. OTBET Ha MHOrMe BONPOCHI TaKXkKE MOXET OTAMYATbCA
HEAOCTAaTOYHON 0OLEKTUBHOCTLIO U 3aBUCETb OT KOHKPETHOW CUTYaLIUK.

Caepytoulen AA aHanu3a 6Gbina npepnoxkeHa metopuka VARK [14; 15]. B paHHOM meToAMKe, Hapsiay ©
TPAAMLMOHHBIMU TPEMSA IAeMEHTaMHU THNOAOTUU MOAAALHOCTEN BOCNPUATUSA, BbIAEASIETCS eLLE OAHA - BepbanbHas.
Pe3yabtaThl NPOX0)XXAEHMA TECTUPOBAHMA NPEACTABAEHbI HA AMarpamme (cM. PUCYHOK 4).AaHHble NOATBEPXAAIOT,
yto metoauka VARK paét 6onaee raybokuiA aHaAu3 0COOEHHOCTEH BOCNPUATUA PECNOHAEHTOB, YUUTLIBAA aCNeKTbl
BOCNPUATUA, KOTOPbIE HE NO3BOASIOT BbIIBUTb APYTUE METOAUKM.
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PucyHok 4. Pe3ynsTaThl AMArHOCTUKM 0cobeHHoCTel BocnpuaTua no metoauke VARK, 3 kypc, K(M®Y, 2017/2018
YU. T.

Tect VARK coctoutr 13 16 3apaHMi-CUTYauWii C 4eTbipbMSi BapuMaHTaMu OTBeTa. PeCnoHAEHT npu
NPOXOXXAEHWUH ONPOCHUKA UMEET NOAHYI0 CBOOOAY BbiGOpa: BapuaHTOB OTBETA MOXET ObiTb HECKOALKO, U, ECAU HH
OAMH U3 OTBETOB HE NOAXOAMT, NOAE AONYCTUMO OCTaBUTb He3anoAHEHHbIM. OAHO U3 AOCTOMHCTB MeToAUKHM VARK -
€€ HenocpeACTBEHHasA MHTErpauus B UCCAEAOBaHUE CTUAEW 00yyeHHs U Haauuue pa3paboTaHHbIX METOAUYECKHX
peKkoMeHAALMA N0 KaXAOMY U3 CTUAeW. PesyabtaTbl NPOBEAEHHOTO MCCAEAOBAHUA M MOCAEAYHOLLEro aHaAu3a
NOATBEPAMAM BbIBOA O HEMOAHOW LEAec006pa3HOCTM MCMOAb30BaHUA METOAMK ONPeAeAeHUst BeAyllei
nepuentuBHOW MopanbHOCTH aBTopoB C. EdpemueBod M PUKMAMHKCMaHa B KOHTEKCTE XUMMUYECKOTO
obpa3oBaHua.B panbHeHLwEM A AMATHOCTUPOBAHUA BEAYLLEH NEPLENTUBHOW MOAAALHOCTU YYaLUUXCA MO XUMUK
Ka3aHCKMX LWKOA Hamu bbina BbibpaHa meToanka VARK.

B xoae npoBepeHMA YPOKOB XMMHUM B pamKax NPOWU3BOACTBEHHOW (MEAArorMyeckou) NpPakTuku B
2017/2018-2018/2019 yu.Ir. Mbl OCYLLECTBAAAM AMDPEPEHLUPOBAHHBIA MOAXOA K YyYalMUMCA C Pa3BUTLIMU B
pa3HOW CTeneHHW KaHanamMM BOCNPUATMA M apanTupoBaaM (CM. PHUCYHOK 5) KWUHECTETMUECKYH,
Bep6anbHyl0,BU3yanbHYIO U ayAUanbHYIO CTpaTeruu 00yueHus:

* AM\A aKTUBU3aLMKU BU3YaAbHOTO KaHana BOCMPUATUA UCMOAb30BAAMCb XMMUYECKaA CUMBOAMKA, 3aNUCb
3HAKOB XMMUUYECKHMX INEMEHTOB, BU3yaAbHble 06paLueHus K lepuoArueckoi CUCTEME XMMUYECKUX aneMeHTOoB A. U.
MeHpeneeBa, NOCTPOEHME TabAMUBI, AEMOHCTPALMOHHbIA XMMUYECKUA 3IKCNEPUMEHT, npeobpa3oBaHus
3pUTEAbHBIX 06Pa30B B CAOBECHBIE;

* A\ aKTMBM3aLMM ayAMAAbHOTO KaHana BOCMPUATUA UCMOAb30BAAMCb OpraHu3auua 0OCYXAEHWH C
APYrMMM yYaLMMUCS, BbICKa3blBaHWE MHEHUSA B YCTHOW GOpMe, CAOBECHOE KOMMEHTUPOBaHUE X0AA NPOBEAEHUSA
AEMOHCTPaLMOHHOI0 aKCNepuMeHTa, 03ByYUBaHUE 3aNUCEN B TETPAAK;
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* MM 3apeidcTBOBaHMA BepbaAbHOro cnocoba BOCMPUATUA  UCNOAb30BAAUCh CaMOCTOSTEAbHOE
GOopMyAMPOBaHKE U 3aNUCb HAOAOAEHWI, NepeBOA 3HAKOBOI0 0TOOPaXeHUs GOPMYA XMMUYECKUX COEAUHEHWI B
CAOBECHbIE, 3aM0AHEHHE TabAULLbI;

* AA BKAHOUEHUSl KHHECTETUYECKOT0 KaHana BOCTIPUATUA UCNIOAb30BAAUCh BKAKOUEHUE yualLuxcs B paboty
B KauecTBe aCCUCTEHTOB NPU NPOBEAEHUU AEMOHCTPALMOHHOIO XMMUYECKOT0 IKCNepUMEHTa, UHGOPMaLUS O TOM,
rA€ yyalmica BHe KabMHETa XWMUU MOXET CTOAKHYTHC XWHMUUECKUMU COEAUHEHUAMMU, AEMOHCTPUPYEMBIMU Ha
YPOKe.

L 0
"HeynosnerBoputensHo" (2)
A 10 . 5
"V nonersoputensHo" (3)
I 8 . 10
"Xoporo" (4)
. 5 I s
"Orarano" (5)
KonutponbHaa rpynna,106 IxcnepumeHTansHaa  rpynna,10A

PucyHok 5. CpaBHEHHE pe3yALTaTOB YCBOEHUA TEMbl B KOHTPOALHOW U 3KcnepuMeHTaAbHOW rpynnax MAQY «Auuen
Ne121»,2018/2019 yu. r.

1 0
"HeyaoEneTEopHTEIEED" (1)
T 10 I s
¥ DoEmETECpETERED" (3)
I s I 10
“opoma" (4)
I s I s
"CrrmEeEn” (5)

KOHTPOAL pe3yALTaToB 00y4aloLLMXca N0 MHTePaKTUBHOMY 3aAaHUI0, paspaboTaHHoro Ha 6ase pecypca
Learningapps.org, NoKasaa, UTo CHUKEHWe YPOBHA MOTUBALMK Y yUaLlMXCA, b BEAyLAA MOAAALHOCTb He Obina
3aAeiicTBOBaHa, NPUBENO K 60Aee HU3KUM pe3yAbTaTaM BbINOAHEHUSA 3aAaHHUS;

Ha ocHoBaHWM NPOBEAEHHOH PabOoTbl Mbl MOXEM CAEAaTb BbIBOAbI O PaUMOHAALHOCTM NPUMEHEHHUs
NOAUMOAAABHOTO MOAXOAA, BKAKOYAIOWLETO0 YYET BCEro Pa3HO00pasuA CKAOHHOCTEH KaXAOr0 M3 yyaluuxcs,
NPUHABLUMX y4acTHe B UCCA@AOBAHUU. B XxoAe aKCepUMEHTa YYEHUKM ObIA pa3AeAeHbl Ha YETbIPE rPYNbl COTAACHO
0COOEHHOCTAM UX BOCNPUATUS U NOAYYUAH 3aAAHUS:

. Tpynna 1 (Bu3yanbl): nopa6ortatb ¢ pucyHkamu u GIF-aHumauuei, 3adpuKcUpoBaThb B TeTpaau Haubonee
Ba)XHOE 0 NPOCTPAHCTBEHHOW U30MEPUH;
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* rpynna 2 (ayaAuanbl): XMMUUYECKOe ayAMpOBaHUe - NPOCAYLIATb NPEeANOXKEHHbIW GparmeHT ayAuo3anucu
TEKCTa AAMTEAbHOCTBIO 3 MUHYTbI O CTPYKTYPHOW U30MEPUU, 3aPUKCUPOBATb B TETPAAU KAOUEBLIE MOMEHTI;

* rpynna 3 (Bep6anbl): paboTta co cxemoi 0 BUAAX U30MEPUH, KOTOPYHD HEOOXOAUMO 3aNOAHUTL (AaHA
TOAbKO CTPYKTYpa CXEMbl);

* rpynna 4 (KMHeCTETMKHM): NOAYYalOT ABA 3aKPbITbIX COCYAA - NEPBbLIA C NEPEUYHON MATOW (L-KapBOH),
ApYyroi ¢ TMuHoM (D-kapBOH), C 3apaHMeM CAeAaTb BbIBOA O PasAMUYMM B CBOMCTBAX ONTUYECKUX M30MEPOB,
NOCTPOUTb MOAEAW ONTUYECKUX M30MEPOB MO PUCYHKY U3 NAACTUAUHA U CIIUYEK.

MoAMMOAAAbHLIA MOAXOA MO3BOASIET CO3AAThb MHAMBUAYAAbHYHO TPAEKTOPUIO 00y4YeHHst U MOXET ObiTb
NPUMEHEH, KaK C LeAbl0 BO3AEHCTBUA HA pa3BUTble CTOPOHLI BOCMPUATUA yYaLLMXCA, TaK U C LIEAbI0 Pa3BUTUSA
Hauboree CAabbIX CEHCOPHLIX CHCTEM B npouecce M3yyeHUs XMMUKU. 0CcoOEHHO BaXHO NpPUMEHEHWe
NOAMMOAAALHOTO MOAXOAA NMPWU BBEAEHUU HOBbLIX MOHATUH, HOCALLMX YacTOAOCTPAKTHLIA Xapaktep B CBA3U CO
cneuMdukon npeameta Xumuu. Mpu NPOXOXXAEHUU AMArHOCTMKM, CTYyA€HTaMW ObIAO OTMEYEHO, YTO BOMPOCHI,
NpeACTaBAEHHbIE B METOAMKE, 3acTaBAAIOT 3aAymaTtbCsl 0 BblOOpe, KOTOPbIA B PEaAbHOW XM3HW MPOMCXOAMT
HeoCo3HaHHO. Takum 00pa3om, TeCTUPOBaHWE-AUArHOCTUKA BbIMOAHAET (OYHKLMIO MOBLILIEHUA YPOBHA
0CO3HAHHOCTU B AEATEAbHOCTM Mneparora M MOXET ObiTb NPUMEHEHO C LEAb) AWArHOCTUPOBaHMA
NCUXOPU3NONOTHUECKUX OCOOEHHOCTEM CTYAEHTA, OYAylLEro YYMTeAs XMMMM, CMOCOOHLIX MOBAMATL Ha €ro
AEATEAbHOCTb U B3aUMOAEHCTBHE C yyalLMMUCA.

B pamkax uccnepOBaHUA Mbl PELUMAW BbISIBUTb FTOTOBHOCTb CTYAEHTOB M YYUTEAEH XUMUU K Pa3BUTUIO
COOCTBEHHBIX (He AOMUHUPYIOLLMX) CEHCOPHbIX MOAAALHOCTEH U CYUTALOT AU OHU 3TO HEOOXOAMMbBIM AN YCTIELIHOM
pabotbl ¢ yuawuxcs. boree NOAOBMHLI ONPOLLEHHBIX CUMTAIOT, UTO PA3BUTUE KAHAAOB BOCMPUATUA HEOOXOAUMO
neAarory A KauecTBEHHOM paboThbl ¢ KAACCHbIM KOMEKTUBOM, a 39% roToBbl pa3BMBaTbCA B 3TOM HanpaBAEHUH
NPU HaAMYMU TTOAXOAALLEH AAA ITOM LLeAU MeTOAMKK. Takum 06pa3om, B pe3yAbTaTe NPOBEAEHHOTO UCCAEAOBAHMSA
Mbl BbIICHUAM, UTO BONPOC O CO3AaHWM NMOAMMOAAALHOM 06pPa30BaTeAbHOW CpeAbl ABASETCA aKTyaAbHbIM AAS
COBPEMEHHOI0 YYUTEAd XUMUU, NEeAAroru 3auHTepecoBaHbl aTOi TEMOM, HO YYBCTBYETCA HEXBaTKa METOAUYECKOI0
maTepuana AN NOArOTOBKM. MHOTMe yuuTens 3auHTEpecOBaHbl pa3BUTUEM COOCTBEHHbLIX KAHAAOB BOCMPUATUA U
CYMTAIOT, UTO TAKOW ONbIT HE0HXOAMM AAA YCTIELWHOW paboTbl ¢ ayAUTOPHEN.

Ha ocHoBaHWM npoBeAEHHOW pPaboTbl Mbl pa3paboTaru 06LLy0 Cxemy NOATOTOBKW yYUTEA XUMHUMU K
CO3AaHUI0 NOAMMOAAAbHOW 06pa3oBaTeAbHOM cpeAbl. PaboTta no Hel NO3BOASIET YUUTEAID XUMUU HAWTH aATOPUTM
paboTbl C LULUPOKOI ayAMTOPUEN yualLMXCA, CPEAU KOTOPOH NPUCYTCTBYHO NPEACTABUTEAU PA3HbIX AOMUHUPYIOLLUX
CEHCOPHbIX MOAAABHOCTEH M MPOBOAUTL Pab0Ty N0 Pa3BUTUIO OTCTAOLLMX KAHAAOB BOCTIPUATHS.

Co3paHHMe NMOAMMOAANbHOW 00pa3oBaTeAbHOM CpeAbl B XMMUUECKOM 06pa3oBaHWM BKAOuaeT paboty
YUYUTEA] XMMUU HEMOCPEACTBEHHO HaA coboi - pabota no camopa3BUTHIO, a Takke paboTy ¢ yyawumucs. Aaa
yuuTenen ecTb cneuuanbHo paspabotaHHas metopukaVARKHowdolteach? (Kak MHe yunTb?) AN AMArHOCTHKUNO

International journal of Professional Science

Ne6-2019 o


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru]

BbISIBAEHUIO CBOUX CUABbHbIX U CAAObIX CTOPOH BOCNPUATUA. YUUTEAID XMMUU TaKXKe He0OX0AUMO 3HaTb 0COOEHHOCTH
BOCNPUATUA KNACCHOTO KOAEKTMBA, Hanpumep, no metoauke B. Catupa, ®. MNyceamka u b. Abtonca. Hamu
nopobpaHa ¥ apanTMpoBaHa K BO3pacTHbIM 0cobeHHocTAM yuawmxca metoauka VARK Howdo | learn? (Kak mHe
yuutbea?). MNocae BbIABAEHUSI 0COOEHHOCTEW BOCTPUATUA YYEHUKOB, Heo6X0AMMO Bbibpath dopmy pabotbl C
yyaluMucsa M OCyLLECTBUTb NOAGOpP M BHEAPEHHWE B METOAUKY CPEACTB 00yueHus, CNOCOOCTBYHOLMX CO3AAHUIO
NOAMMOAAALHOTO 06pa3oBaTeAbHOr0 NPOCTPAHCTBA, B TOM YUCAE, YNPAXHEHUA NO Pa3sBUTUIO Pe3epPBHbIX
MOAAALHOCTEH YYaLLMXCA € YYETOM cneLMdUKU XMMUU Kak yuebHOro npeamerta.

Utak, opraHusauus noAMMOoAaAbHO 06pa3oBaTeAbHOW CPeAbl B YCAOBUAX COBPEMEHHOTO XMMUYECKOT0
06pa3oBaHuA ABAFETCA CPEACTBOM NOBbILIEHUS 3OPEKTUBHOCTH 00yueHMs, MOTUBALIMM K BOCNPUATUIO MaTepUana
U NO3BOAAET AOCTMYL NAAHMPYEMbIX PEe3yALTaToB 00yueHus, He0OX0AMMBIX obyuatowemycs AN apanTauuu U
pa3BUTUIONPEAMETHbIX M MeTanpeAMETHbIX KOMMETEHLUWH, K uYeMy U AONKHO CTPEMMUTBCA OTeYeCTBEHHOE
XUMHueckoe obpasoBaHue.

MpoBeapeHMEe U aHAAM3 AAHHbLIX MO BbIABAEHUIO BEAYLLEH NepLENTUBHON MOAAALHOCTH 06yuyatoLumxca B
obaacTi xMMUYECKOro 06pa3oBaHUA NoKa3an He0HX0AUMOCTL COOTBETCTBYHOLLEN NOATOTOBKK CTYAEHTOB, OYAyLLMX
yYuTeAed XMMMWK, K WCMOAb30BAHWUI0 HOBbIX CTpaTerMd 0OYYEHUS LWKOABHUKOB B CBOEH NeAaror4eckou
AEATEAbHOCTH. JTO BMOAHE AOCTUXMMO 4Yepe3 pacClUMPEeHUs BapUaTUBHLIX GOPM M METOAOB METOAMYECKOW
NOArOTOBKMOYAYLLIUX KOMNETEHTHBIX YUUTEALCKUX KAAPOB B NEPUOA BY30BCKOT0 00yuYeHHUS.
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Abstract. The article raises the question of the need to study the means of influence in social advertising not in General,
but separately by thematic clusters. This is because the nature of the views advocated in them of ideas that require different
techniques, models, metaphors, influences, etc. in different clusters. On the example of ecological social advertising the author
analyzes metaphorical models relevant in this cluster, shows the specifics of visualization of advertising metaphors, as well as
the features of correlation of visual metaphor with verbal one.

Keywords: social advertising, thematic groups of social advertising, visual metaphors, advertising discourse,
metaphorical models.

Annomayus. B cmamve noonumaemcs Gonpoc o veobxooumocmu uccaedobanus cpedcmB 6osdeiicmbus 6 coyuarsHoil
pexaame He B obujem, a 0moesbHO MO MeMamudeckum kiacmepam. Dmo c6a3aHo co cneyugpuxon npedcmabienus
nponazanoupyemsix 6 Hux udeti, mpebyroujeil UCNOAL30BAHUA PASAUYHBIX Npuemob, Mmodeseil Memacpop, cpedcmB
Bosdeticmbus u m.n. 6 pasuvix kaacmepax. Ha npumepe 3k0402uneckoll coyuaibHoil pexkiamv. abmop anaiusupyem
Memagpoputeckiie Modeau, aKmyatbHole 8 0aHHOM KAacepe, nokasviéaem cneyugury Usyalusayuy pekiamHsix Memagop,
a maroke ocobeHHocmu Koppessyuu GusyasbHotl memagopul ¢ BepbassHoil.

KaroueBuie caoBa: coyuarvnas pexiama, memamudeckue epynni COYUALbHOTL pexiamsl, Busyatstoie Memagopsl,
pexAamHbLil OUCKYPC, Memaghoputeckie Mooea.
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PeueH3eHT: AyakuHa Onbra BAapAuMUpPOBHA, KAHAWAAT COLIMOAOTUUECKUX HAYK, AOLLEHT. AOHCKOW

rocyAapCTBEHHbI TexXHUueckui ynusepceutet (AT TY), r. PoctoB-Ha-AoHy, ®akyabtet «CepBUC U TYypU3M», Kadeapa
«CepBuc, TYPU3M U UHAYCTPHUA rOCTENPUUMCTBA»

MeTtadopa - 3PQPEKTUBHLIA UHCTPYMEHT BO3AEHCTBUSA, MOITOMY AKTUBHO NMPUMEHAETCA BO BCEX BHUAAX
peknaambl, B TOM YUCAE U B COLMANbHOM pekname (panee CP). PeknamHas metadopa AaeT BO3MOXHOCTb OCMbICAUTbL
OAHM 00bEKTBI Yepe3 CBOWCTBA U KauecTBa APYrMX M HanpaBA€HA Ha NOBbILIEHWE OPUTMHAABHOCTH PEKAAMHOTO
TekcTa. Kak NoKa3blBaloT crneuuabHble UCCAEAOBAHUA, peKAaMa, CoAepXaLLasn MeTadpopy, 0OCHOBAHHYIO Ha APKMX,
HEOXMAaHHbIX 06pa3ax, oueHb OLICTPO 3aNOMMHAETCA U HEOCO3HAHHO BCNALIBAET B NaMATU appecata, AaXe ecAu
OH AOATO HE BUAMT pEKAaMHOE NOCAAHKE, YTO B LLEAOM CNOCOOCTBYET yCneLHOCTH BCEH PEKAAMHO| KamnaHWK. TOUHO
TaK Xe, KaK «[I[paBUAbHO CHOPMUPOBAHHbIE UMUAKEBBIE MOCAAHWUA MOTYT OKa3aTb 0OAblIOE BO3AEHCTBUE Ha
LLeAEBYIO ayAUTOPUIO, YTO ONpPeAEAAeTCA 10 KOCBEHHOMY BAUSIHUIO Ha GOPMUPOBAHUE YCTOMYUBOTO NOAOXKMTEALHOTO
OTHOWEHUA K cybbekty» [3], Tak U HecTaHAApPTHble MeTadopuyeckue pewieHus B Bbibope ppa3 B pamkax CP
cnoco6Hbl NpeACTaBUTb 00bIYHbIE COLMaAbHBIE NPOOAEMbI B HOBOM paKypce, CGOPMUPOBATb OTHOLLEHWE K HUM,
CcTaTb BaXXHbIM AOBOAOM NPU BbIGOPE NOBEAEHYECKOH MOAEAH.

AN AMHTBUCTMUECKOM HaykM KOHUa XX BeKka 0COOEHHO 3HAaYMMbIMM OKa3aAMCb NPEACTaBAEHUA O
MeTapopMUYECKOH MOAEAM KaK O CPeACTBe NO3HAHUA U 00bACHEHMs AedcTBUTEAbHOCTH [4]. B cootBetcTBUM C
paccmatpMBaeMoi Teopuen metapopuyeckue MoAEAU 3an0XXeHbl B MOHATUMHON CUCTEME YEAOBEYECKOro pasyma,
3T0 CBOEr0 pPOAA CXEMbl, MO KOTOPbIM YEenOBEK AyMaeT W AeictByeT. COOTBETCTBEHHO, HabAOAEHMA 3a
OYHKLMOHUpPOBaHUEM MeTadOop NPU3HAKOTCA BaXXHBIM UCTOUHUKOM AQHHbIX 0 GYHKLUOHMPOBAHUU YEAOBEYECKOTO
pasyma [4].

JTa MpeA HalAa WWPOKOe pacnpocTpaHeHHe B AMHIBUCTUUECKOW Hayke M NPUMeEHAAaCb AAA aHaAu3a
meTtadop pasHbiX AMCKYpcOB. Kak npaBuAO, NPU UCCAEAOBAHMU MeTadopbl OLEHUBAOTCA TOAbKO CAOBECHbLIE
¢dopmbl, 0AHAKO cneuuduka ee GyHKLMOHUPOBAHUSA B AucKypce CP TakoBa, 4To BO MHOTMX CAyYasiX OHa CO3AaeTco
Ha OCHOBE 3pPUTEAbHOr0 06pas3a. B CBf3W € 3TMM Y4yeT BM3yaAbHOW COCTaBAAIOLLEH NpEACTaBASeTCA Ham
06A3aTeAbHbIM 3AEeMEHTOM aHaAu3a. 310 Tem 6oaee BaXHO, UTO UMEHHO B U300paXXeHMU YacTo U COCPEAOTOYEH
BO3AeiCTBYOWWMIA noTeHuMan CP. 3puteabHblit 06pa3 bbicTpee U npoLLe NPOHUKAET B CO3HAHME appecaTa U Aerue
3anoMMWHaeTCA, N03TOMY Ha HEM AEAAETCA aKLEHT, B TO BPEMSA Kak CAOBECHAsA YacTb AM60 BooOLLE He UCNOAb3YETCH,
AMO0 BbINOAHAIET NOSAICHUTEABHYH U YCUAUTEABHYH) QYHKLIWM.

A M3yueHus ocobeHHocTen noctpoeHus metadopbl B CP Hamu 6bin0 npoaHaaMsupoBaHo 580 naakaTtos,
NOCBALLEHHbIX 3aLUTE NPUPOAbL. BLIAICHUAOCH, UTO AAA 3TOFO KAacTepa BeCbMa XapaKTepHO WCMNOAb30BaHUE
metadop, NPUUEM HEPEAKO aKLLEHT AENAETC UMEHHO Ha 3puUTeAbHOM 00pa3e. KoanuecTBo NAakaToB, COAEPXaLLUX
metadopy coctaBaset 38,4% OT 06wero KoAMuecTBa NAAKaToB B Kaactepe. 3AeCb C NMOMOLUbI MeTadop
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nponaraHAMPYIOTCA MAEH HEOOXOAMMOCTH COXpaHEHUS NPUPOALI B NEpBO3AAHHOM BUAE; EAMHCTBA YEAOBEKA M
NPUPOAbI; YUCTOTbI MPUPOAbI KaK rapaHTMM BbDKMBAHMA YenoBeKa W T.N. B pe3yabTate aHaau3a Obin BblAEAEH
CACAYIOLLUWIA pAA MeTadOpPUUECKUX MOAENEH.

1. AuTponomop¢Han metapopa. 310 HanboAee YacToTHaA MOAEAb NOCTPOEHUA MeTadOpbl, YTO CBA3AHO CTEM,
YTo YeroBeK Haubonee OXOTHO MOAEAMpPYET peanbHOCTb Mo cBoemy o6bpasy U nopobuto (32,5% ot obuwero
KoAMuecTBa meTadop B Knactepe).

Bcto coBokynHocTb Metadop, 06pasyrowmx 3ty rpynny, MOXHO NpPeXAe BCEro pa3peAutb Ha ABe 6Gonee
yacTHble MOAEAH: 1) uenoBeK (MAM YacTu TeAa YeNOBEKA) yuacTBYIOT B BU3yaAu3aLuU MmeTadopbl; 2) NPpUPOAHbIE
06beKTbI NPMHUMALOT GOPMY YacTel TEAa YENOBEKA.

MepBas moaeAb 06bIYHO peanu3yeTca ¢ NOMOLLbLI0 MeTadopbl, NPEACTABAAIOLLEN PYKU UEAOBEKA, AepXKallue
yacTb NpUpoAbI. Yalue Bcero 3to pacteHue (0T ManeHbKoro nobera A0 B3pOCAOT0 AepeBa), 0AHAKO 3T0 MOXET ObliTb
uuCTbI BOoAOEM, CBepANOBCKas 00AacTb MAM AaXe BCA NAAHeTa. ITOT meTapoprueCKuii 06pa3 peanusyet caoraH Bee
B TBOMX pykax (BapuaHTbl: Bee B Halmx pykax; Hawwa nmianera B Hawmx pykax; XusHo B 1onx pyxkax! Coxpanum
nadery ana noromkos!/ v T. n.) laakartol, copepXalue (NPAMO UAM KOCBEHHO) 3TU cAOTaHbl cocTaBAAoT 20% oT Bcex
meTadop 3Toro Kaactepa.

PucyHok 1.

Fopa3po pexe 06pa3 ueroBeKa UCMOAL3YETCA B APYrUX MeTapopax:
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PucyHok 2.

Uto Kacaetca BTOpOW MOAEAW, TO Npumepbl, ee obpa3syowue, coctaBaaoT 14% ot o0wWwero KoAMyecTsa
MCCAeAOBAHHBIX MeTadop.

Metadopuueckuii 06pa3 yactei Tena UAM OPraHOB YENOBEKA, NPEACTaBAAEMbIX KaK NPUPOAHBLIE 00LEKTHI,
AONKEH NOAYEPKUBATL TECHYIO CBA3b MEXAY YEAOBEKOM M NPUPOAOIA. Ualle BCEro B 9TOM POAU UCNIOAL3YIOTCA A€TKUE
yenoBeka. C nomowpto 310r0 00pasa NoKa3biBaeTCsi, 4TO AEPEBbS CAEAYET COXPaHATb, MOCKOAbKY OHM
o6ecneunBarT YeNOBEKA KUCAOPOAOM, HEOOXOAMMBIM AASI XKU3HH.
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PucyHok 3.

Tak, CUAbHbIF MeTadopuueckuii 06pa3 NPUCYTCTBYET Ha NAAKaTe, FAe U306paxeHbl ABa Aeca B GOpMe AETKUX
yenoBeKa. O AVH AeC HanoAOBUHY BbipybAeH. B LlenoM KapTUHa 04eHb HAaNOMMUHAET PaK AeTKUX YenoBeKa. OcTanbHble
NAaKartbl, FA€ AePEBbS UrPatOT POAb AETKUX B TEAE YUEAOBEKA, MEHEE BbIPA3UTEAbHbI.
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PucyHok 4.

Apyras yactoTHasi MOAEAb NPeACTaBASIET YacTu Tena YenoBeKa (PYKH (MaAbLibl), HOTU (CA€ALI HOT) UAM TOAOBY).
OHM MmoryT 3amellatb NPUPOAHbIE 00LEKTbI, HAHOCUTb UM BpeA W T.N. TECHYI0 CBA3b YEAOBEKA W NMPUPOAbLI
AEMOHCTPUpYET 3an0AHEHWE KOHTYpa YenoBeKa pasHo00pa3HbIMU NPUPOAHBIMU 06bEKTAMMU.

Becbma pacnpoctpaHeH B 3T0i rpynne cAoraH OcraBb A0OpbIA cAeq Ha 3emne. A ero BU3yaAu3aLuu
npeactaBastoTcs A0Opble (B BUAE 3€AEHbIX HACaXAEHMHW WAM LBETOB) WAM 3Able (B BMAE BbIMOKEHHOW WAM
U3YPOAOBAHHOW 3€MAHM) CA€AbI HOT YEAOBEKA.

OTAEAbHO CAeAYET YNOMSAHYTL MeTadopy, NPEACTABAAIOLLYI0 6epeMEeHHYH XXEHLLMHY, Y KOTOPOW B )XMBOTE He
pebeHOK, a 3eMHOW Wap: beperv npuposy kak COOCTBEHHOE AMTA.

COXPAHMTD BYIYLLIEE!

L] ;i. apxud

PucyHok 5.

2. BoeHHble meTadopbl. B pamkax TemaTMKM OXpaHbl NPUPOABI AKTUBHO MCMOAb3YHOTCA pa3HO0OpasHbie
arpeccuMBHble MeTadopbl, NOAYEPKMBAIOLME HEAONYCTUMOCTb pa3pyweHuss npupoabl (10,7%). Haubonee
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NnonyAipeH B KayecTBe OCHOBbI AN MOCTPOEHUA MeTadopbl MUCTOAET, KOTOprﬁ CUMBOAU3UPYET ONACHOCTb
AEATEAbHOCTU YEAOBEKaA ANA NMPUPOADI.

3KOAOTMHECKAS EOMBA

PucyHok 6.

MHoraa CTBOA MUCTOAETA NMEPEXOAMT B 3aBOACKYI0 TpyOy, 3arpssHsiowlyo Bo3ayx. Ha apyrom naakate
u306paxeHbl 3aBOACKHE TPYObI, KaK OpPYAUS HaLleAMBLUMECA Ha CTato NTULL B Hebe. OAHAKO 3AeCb BO3MOXHbI U MHbIE
metadopbl: BPpeA NPUPOAE NPEACTaeT Kak NMOTEHUWAAbHAS JIKONOIMYECKAA O0mO4a, AbIM U3 3aBOACKMX Tpyo
npuHUMaeT 06pa3 ypoAAMBOTO yepena yeaoBeka M T.n. Bmecte ¢ Tem caeAyeT OTMETUTb OTCYTCTBUE COOCTBEHHO
BOEHHbIX MeTadop, AEMOHCTPUPYHOLLUX OTKPbLITYI0 60pb0Oy ueroBeKa M NPUPOALI (MAU €€ NpeACTaBUTEAEH), KOTOPbIE,
no Habaopenuam H0.H. Kupuanosoii u H.B. HeuaeBo#, nonyAipHbl B HEMELKOA3LIYHOW pekaame [2], rae OHM
aKTyaAM3UPYIOT Te3UChl «BOEHHOE NOAOXKEHUE B COBPEMEHHOI aKocUcTeMe» U «bopbba 3a cnaceHue OKpyxatoLien
cpeabl». B poccuiickoit xe pekrame B 60AbLUEH CTENeHU NOAYEPKUBAETCA MAEA aHTarOHMCTMUECKUX OTHOLLIEHUM
yenoBeKa U NPUPOADLI, Yem upest 6opbobl, T.6. Halwa CP umeert 6onee nacCUBHbINA (MeHee arpecCUBHbIN) XapaKTep
N0 cpaBHEHUIO C 3anapHOM.

3. 3oomopdHaa metadopa. BcemupHbiii GOHA 3alUTbl NPUPOALI PeryAMpHo npuberaet K 300MOPOHbLIM
meTadopam C LeAbH) NOKa3aTb TECHYI0 B3aUMOCBSA3b YEAOBEKA W XXMBOTHOTO MUpa. ITOT BUA MeTadpopbl 0COOEHHO
nonyaapeH B Kaactepe «OxpaHa AMKMX )KMBOTHbIX», TA€ YacTo MCNOAb3yeTcA MeTapopuueckas MOAEAb,
NpeACTaBAAIOLLAA YeAOBEKa B 06pa3e TeX MAU UHbIX XXMBOTHLIX (06 0co6eHHOCTAX pa3aereHust CP Ha KaacTepbl M.
[1]). 3TO AONKHO CUMBOAM3UPOBATL MAEIO: BCE Mbl - YacCTb €AMHOW NPUpoAbl. OAHAKO M B paccmaTpMBaeMoMm
Knactepe 06pas3bl )XMBOTHbIX BECbMa YacToTHbl B MeTadpopuueckux mopensx (13,5%). Tak, Ha naakatax pasHbix
CTpaH nonyAapHa UAEA 0 TOM, YTO YHUUTOXKEHUE AECOB NPUBOANT K BbIMUPAHUIO XXUBOTHbIX:

International journal of Professional Science

Ne6-2019 =


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

&

PucyHok 7.
B rpynne naakatoB, MOCBSAILLEHHbIX OMACHOCTAM TAOOAAbHOTO NOTENAEHWA, NMpoNaraHAMPYETCA MAE:

noBbllLI€HKUE YPOBHA BOAbI MUPOBOIro OKEaHa NpUBeAEeT K TOMy, YTO BC€ Ha3€MHble XXUBOTHbIE 6)’A}’T BbIHYXXAEHbI
I'IpVICI'IOCﬂﬁI\VIBaTbCH K>XU3HU B OKeaHe:

Holp Stop Gicbas Warming

PucyHok 8.

HakoHeu, 06pa3bl XXMBOTHbIX UCMOAL3YHOTCA M Ha APYTHUX NAAKaTaX, NOAHUMAIOLLMX BONPOC 0 rMOEALHOCTH TeX
NPOLECCOB, KOTOPblE Ceiyac NPOUCXOASAT B MPUPOAE:

‘Destroying nature is destroying te.

CrACN APKTHMKY

s gttt e RogwWoop

PucyHok 9.
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4. dutomopdHana MeTapopa nonyAspHa B TaKO# e CTENeHU, Kak U 300Mmop¢Has. Hanboaee yactoTHbIMU
3A€eCb AABAIOTCA MOAEAHU, NOAYEPKUBAIOLLME, YTO PAa3BUTHE LMUBUAM3ALMU HECET Yrpo3y BCEMY XXUBOMY Ha 3eMAe.
Ocobyto poab 3pech NpuobpeTaeT 06pa3 AepeBa, CUMBOAU3UPYHOLLWI XUBYIO NPUPOAY:

COXPAHUM G

\JVIAHETY,, 7

BMECTE
7=

Mol 3a SKOJIOTUYECKW

7 ABTOO0P |

PucyHok 10.

B HECKOABKUX CepUAX MAAKATOB 3Ty XKe POAb BbIMOAHAET AUCT A€PEBa:

BEPEXXHO S -
OTHOCMTECH .

[l

K OKPYXXAIOLLLEM CPEAE

B S SKOAOIECKYIO BEIONACHOCTS CTPAHM AR

PucyHok 11.

Apyraﬂ MoAeAb dUTOMETadopbl NPpU3BaHa NPEACTAaBUTL NPUPOAY KaK XKePTBY LUBUAU3ALIUK:
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JKOJNIOTUYHO?

EC/IU NPUPOJA OTBETUT TEM XKE...

PucyHok 12.

3aecb B NepBOM cepuu NOAHUMAETCA NpobAeMa 3arpsi3HEHUS OKPY)XatoLLe# CPeAbl, YTO MOXET NPUBECTH K
AerpapaLuu 3eneHblX HacaxaeHMH. UMeHHO N03TOMY OKypKM (Ha APYruX NAaKaTtax cepun U306 paxeHbl NAaCTUKOBbIE
OYTBIAKK 1 XXeAe3Hble TPyObl) 3aHUMaOT MeCTO YacTen pacteHus. Bropas cepus nocssileHa npobaeme narybHOCTH
AECHbIX MOXapoB. 3AeCb C MOMOLLBID C NOMOLLLIO OFHS,, CMUYEK U AbiMa WU306paxaloTcA ACHble pacTeHUs U
XXWBOTHblE. B AaHHOM cAyuae MeTapopa BbINOAHAET KPOME 00bIYHOW aTTPAKTUBHOM, ELLE U ICTETUUECKYIO YHKLUS,

nopuyepkKusad HeBOCNOAHUMOCTb MOTEPHU.

&

'/

«» BBIPACTHIIIb 3A BEK!

PucyHok 13.

B 1eme bepernre nec B KauectBe OCHOBbI MeTadopbl aKTMBHO MCMOAb3YETCA Cpe3 AepeBa C rOAOBLIMU
KoAbL,aMu. UHOTAQ 3TOT Cpe3 CUMBOAM3UPYET YacoBoi LMdepOaaT, UHOTAA - BOAOBOPOT, B KOTOPOM FMOHET YEAOBEK,
MHOTAQ B CEPEAMHE 3TOr0 cpe3a NpocMaTpuBaeTcs 3apoAblL pedeHka U T.1.

5. ApredaktHaa Metadpopa - 310 TMN MeTadopbl, B KOTOPOMU NPUPOAHbIE ABAEHUA NpeACTaBAEHbl B
accouuaTUBHOI €BA3KU C MUPOM Bellel (npeameToB) (24,6%). lMpeAMET NPy 3TOM NOHMMAETCA BECbMa LUKPOKO: K
3TOM KaTeropuum OTHOCUTCA BCE, OT 3eMHOr0 liapa A0 3CKMMO Ha nanoyke. B 3TtoW rpynne HamMu BblAEAEHbI
CAEAYHOLLME MOAEAK:

FnobanbHOCTL 3aTparMBaemblx B 3T0M Kaactepe CP npobaem npUBOAMT K 4aCTOMY MCNOAb30BAHUIO 3AEChH
obpa3a 3eMHOro0 Wwapa, KOTOpbIi NOAXKAPUBAIOT, YPOAYHOT U Pa3AUPAIOT HA YaCTH XXUTEAU TAAHETLI. B CBA3M ¢ 3TUM
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3eMHO# Wwap accouumpyetca ¢ MycopoM, KOTOpPbIK BbliOpacbiBalOT B KOP3UHY; COCYAOM, U3 KOTOPOTO MbIOT BOAY;
ry6Koi, U3 KOTOPOH BbDKMMAETCA XMAKOCTb; €A0W. MOAKAPUMBAEMOW HA CKOBOpoAe M T.n. CpeAcTBa CAOBECHOM
06pa3HOCTM NpU 3TOM AKLEHTUPYIOT UAEK0 O TOM, YTO NPABUAbHOE U KOAOTMYHOE NMOBEAEHUE AOAEH - 3anor
GyAyLLero Bcei NAQHETbl U XXM3HECNOCOOHOCTH CAEAYHOLLMX MOKOAEHWIA.

é NIOISINETIE]
_.aToro ewé
MOSHO U30eKaTh... TEEOREANEE?

il

OCTOPO3KHO!

PacTOYMTENEHOCTS
y61BaeT miaHeTy

= BOJIA
== poccHuu

peaynsrar Y@noseYeckoi fenTensHoCTH

PucyHok 14.

- 2017
" rop 3Konoruu
B POCCHN

PucyHok 15.

Pexe BcTpeuatotcs caoranbl Coepery npupody! Coxparn Haw gom!; Aec Hai 40om W 1.n. COOTBETCTBEHHO,
BM3yaAU3aLlMei 3TOro cAoraHa ABASeTCs M300paXxeHue NpUpoAbl B BUAE AOMA.

CAeaytoLmMid BUA NPEAMETOB, ABAAOLLUIACA OCHOBO# AAA NOCTPOEHUA MeTapopbl - COCYAbl U EMKOCTU pa3HbIX
TMNOB. 370 MOIYT ObITb NMAACTMKOBbLIA CTakaHYMK WU 6G0KaA, AypliAar U CKOBOPOAA, My3blpeK AN AeKapcTBa W
TEeXHUYECKasn KaHucTpa U T.N. Ux Bcerpa 06beAUHAET COAEPXMMOE: 3TO YacTb MPUPOAbI, KOTOPYHO CAEAYET COXPaHUTb

oT nary6|-|oro BAUAHUA ULUBUAU3ALIUN:
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warming.!
late

BEPETWTE MPUPOOY !

PucyHok 16.

HeymoaumocTb BpemMeHH, paﬁoTalom.ero Ha pa3pylieHue npupoAbl, Co3paeTcs C NOMOLLbHO 06pa3a NEeCOYHbIX

yacos, NoAYEPKUBaAOLWUX HGOﬁpaTMMOCTb npouecca:

PucyHok 17.

HakoHeu, elle 0AHa BECbMa YacTOTHasA OCHOBA AAA NOCTPOEHUA MeTadopbl ~MOPOXEHHOE U AEA, KOTOpble
TaloT, TepAoT GOpMYy U TaKUM 06pa30M NOAYEPKUBAKOT MACH ONACHOCTH Pa3pyLIEHHUA OKPYXatoLLero M1pa:

Leffet de serre da 4 la pollution
réchauffe la planéte.

C'est maintenant qu'il faut agir.
O & o st e pante e

© Vit pozsin

PucyHok 18.
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OcranbHble MeTadopbl He 06pa3yIoT YCTOHUUBBIX FPYNN, NPeACTaBAEHbl € AUHUYHBIMU TPUMEpPAMMU.

Takum obpasom, B 3TOM kaactepe MeTadopbl aKLEHTUPYHT BHUMaHWe aApecaTta, ¢ OAHOH CTOPOHbI, Ha
BbICOKOI ONACHOCTH, KOTOPYIO TauT B cebe xanaTHoe, 6e3yyacTHoe OTHOLLEHUE K NPoBAeMaM OKPYXaHoLLei CpeAbl;
Ha Ha3peBatoLLen MUPOBO# KaTacTpode, K KOTOPOI MOXXET NPUBECTU CUCTEMATUUECKOE 3arpsi3HEHUE 3KOCUCTEMDbI;
a C ApYroi CTOpoHbI, Ha 6AAroTBOPUTEABHOCTH U A0OPOTE, XapaKTEPU3YIOLLMX ABUKEHUE B 3aLLUTY OKpYXatoLLe
CpeAbl, a TaKke HeoOXOAMMOCTM AAA BCEX pa3yMHbIX AOAEH BKAIOUMTbCA B 6opbby 3a cnaceHue 3emMAu W
npeAoTBpaLleHue ee rubenu.
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Heo6x0AMMOCTb COBEPLIEHCTBOBAHUSA METOAOAOTMUECKUX OCHOB yueTa BOCNPOU3BOACTBA OCHOBHbIX
CPEACTB Ha NPEANPUATUAX
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Hwxeropoackuit rocyaapctBeHHbI yauBepcutet um. H.U. AobaueBckoro,
r. HwkHuit Hosropoa

Abstract. Today it is extremely important to learn to foresee the changing role of accounting and the implications
of these changes for the development of the management system as a whole; modifications in accounting principles and
individual elements of its method; processes of differentiation and integration of various types of accounting. The article
reveals approaches to the formation of the necessary information base for monitoring the status and use of the depreciation
fund as a source of financing capital investments.

Keywords: fixed asset depreciation, strategic accounting

Annomayua. Ha ceeoOnswnuil Oenv kpaine 6axHo Hayuumscs npedbudemsv usMeHeHue poiu yuema u
nocae0cmBus Smux usmeneHut 044 pasbumus cucmemst ynpabaenusa 8 yesom; mooupukayuu 6 cocmabe npunyunob yuema
U 0MOeAbHbIX 1eMeHIMOoB e20 Memooa; npoyeccs. Ougpgpeperyuayu u uHmMeepayuu pasiuunsix 6uood yuema. B cmamve
packpwiBaromca nooxods: k opmupoBaruio HeodX00UMOT UHGOPMAYUOHHOT 0a3bl 045 ocyujecmbienus KOHIMpoAs 34
COCMOAHUEM U UCNOAb306AHUEM AMOPIU3AUUOHHO020 (POHOA KAK UCHIOUHUKA (PUHAHCUPOBAHUA KANUMANLHBIX BA0KeHUT.

KatoueBvote caoBa: amopmusayus ocHobubix cpedcmb, cmpameeuneckuil yuem

PeueH3eHT: XaputoHoBa MapuHa HukonaeBHa, K.3.H. AOLLEHT Kapeapbl " IKOHOMUKA U GUHAHCHI" .
Camrync
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06wemnpoBor GUHAHCOBO-IKOHOMUYECKUA KPU3UC, B KOTOPLIM pa3, MOKasaA, uTO peLlaoLwumMu
dakTopamu panbHEMLWero couuanbHO-9KOHOMUYECKOTO Pa3BUTUA BCeX 6e3 UCKAOUEHMA NPeAnpUATUI ABAAETCA
YCTOWYMBOCTbL M NOCTOAHCTBO 3IKOHOMUYECKOW CUCTEMDI.

B akoHOMHYeCKOW AMTEpaType YCTOWYUBOCTb MAMOCTPUPYETCA B KauecTBe OAHOTO U3 MOHATUM KOHUENUUKU
3KOHOMUYECKOro paBHOBecUA. AudpdepeHUUpyIOT paBHOBECUE AMHAMUUYECKOe U cTaThuecKoe. lpu cTtatnueckom
paBHOBECUM IKOHOMUKA OpraHu3auuu, Ae-GakTo He IBOAIOLIMOHUPYET N0 AOCTUXXEHUM YCTAHOBAEHHOTO npepena
NpUMEHeHHUA BCEX acNeKTOB NPOM3BOACTBA, MaTepPUaAAbHBIX U AOACKUX pecypcoB. lpu AuHaMmuyecKkoM paBHOBECHUH
HenpepbIBHOCTb NpoLiecca BOCNPOU3BOACTBA 06ecneunBaeT He TOAbKO 3¢ deKTUBHOE UCTIOAb30BAHUE BCEX BUAOB
pecypcoB B HapacTalwux macwTabax, HO U GYHKLMOHAALHOE W3MEHEHUE CTPYKTYpPbl M NPONOPLUA IKOHOMUKM
npeAnpUATHA.

Ans nepexoaa Ha A@HHYHO MOAEAb HeobxoauMa cTpaTerusi pasBUTUA NPeANpUATUA. Pe3yabTaTUBHOCTb
npopaboTku ¥ BHeAPEHUA cTpaTerMM BO MHOFOM OrpaHMYMBAETCA OCHOBHbIMM CTPATErMYECKUMMU LEATMU
NpeANpPUATUA, KOTOPbIE, B CBOK 0YepeAb, 00pa3ytoTca COrAAaCHO TaKTUYECKUM 3aAauyaM; NpoeKTaM U nporpammam
peaAv3auuu CTpaTerMuyeckux uened opraHusauumu. Co3paHue CUCTEMbl paLMOHAALHOTO YNpaBAEHUA AMKTYeT
NPEANPUATAI0 NOCTPOEHUE HOBbLIX NMOAXOAOB, CKOHLEHTPMPOBAHHLIX Ha Npeobpa3oBaHWe WHPOPMALUOHHO-
aHanuTUueckoro obecneyeHusi npouecca paspaboTKW W NPUHATMA YNPABAEHUYECKUX PELUEHWH M onpeAeneHue
Hauboree IPPEKTUBHLIX METOAOB (OPMUPOBAHUA MHOOPMALMOHHLIX MOTOKOB AN LEAEH YynpaBAEHUA
npeanpusaTuem. Mpu GopMUpoBaHUM HHPOPMALIMOHHO-AHAAMTUYECKOTO 06ecneyYeHns NpeAnpUATHI0 He0OX0AUMO
YuuTbiBaTb 0COOEHHOCTU €ro (YHKLMOHMPOBAHUA B YCAOBUAX MHHOBALMOHHOrO pa3sutus. Moatomy Haspena
He0OXOAMMOCTb  CTPATerMyeckoro Yy4yeta OCHOBHbIX CPEACTB, MOCKOAbKY OOABLIMHCTBO  AOATOCPOYHbBIX
ynpaBAeHYECKUX peLLeHUi CBA3aHO MMEHHO C UCNOAL30BaHWEM OCHOBHBIX CPEACTB.

HoBble notpebHOCTH cuCTeMbl ynpaBAEHUS WU WHGOPMALUOHHLIE 3aNPOChbl BHELWHMX MOAb30BaTEAEH
3aCTaBAAIOT N10-APYroMy B3rASIHYTb Ha CUCTEMY ByXraATepCcKOro yueta, KoTopas AOANKHA CUHTE3UPOBATLCA C MOAEABHD
CTpaTerMyeckoro meHe pkmMeHTa. Mopo6bHoro poaa MHTErpaLmMa MHGOPMALUOHHON CUCTEMbI BYXraATEpCKOTO yyueTa 1
CTpPaTerMyeckoro MeHeAKMEHTa MOBbIAET «MMMYHWUTET» OpraHW3auMu K HeOAaronpUATHbIM BO3AEHCTBUAM
BHELUHe! cpeAbl M NPeAOCTaBASIET CTpaTernueckue NpeMmyLLecTBa B ynpaBAeHUH.

KauecTtBo cTpaternyeckux ynpaBrAeHUeCKUX peLLeHUi B 3HaUMTEAbHOM CTENEHU 3aBUCHT OT aKTyaAbHOCTH U1
HaAEXHOCTU UHOopmauuu. MoryyeHHe U3OLITOUHOW MHGOPMALMKU OYEHb YacTO NMPUBOAUT K HECOCTOATEALHOMY
yBEAUYEHUI0 00bEMOB yueTHbIX paboT, ux AybAMpoBaHUIO U NaccUBHOW paboTe nepcoHana GyxraAtepcKoii CAyXObl,
a TaKkke K HeoOOCHOBAHHbIM 3aTpaTaM Ha MOAyyeHWe Takon MHpopmauuu. B cBA3M ¢ 3TMM npeacTaBadeTcA
uenecoobpasHbiM pa3paboTka METOAONOTMYECKUX OCHOB GOPMUPOBAHUA aMOPTU3ALMOHHON MOAUTUKM, KOTOPas
pewura Obl npobAeMy BO3MELLEHUS OCHOBHbIX (OHAOB M 06ecneyeHHsi KOHKYPEHTOCNOCOOHOCTH
BOCNPOM3BOACTBEHHBIX NPOLECCOB.
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Mepep bGyxraAtTepckum AenapTaMeHTOM BCTalOT BONPOCHI MOAEAMPOBAHUA Pa3AMUHbIX CXEM HAUMCAEHUS
amMopTM3aLU1 OCHOBHbIX CPEACTB, MPOrHO3UPOBAHUA PE3YALTATOB aMOPTU3aLMOHHBIX NPOLECCOB.

Tak Kak 0CHOBY aMOpPTM3aLMOHHOW NOAMTUKM COCTABASIOT HOPMbl aMOPTU3aLUK1, KOTOPbIE HE FapaHTUPYIOT
ONTUMAAbHble COOTHOLUEHMA NPU OpraHU3auuMu BOCMNPOU3BOACTBEHHbLIX MPOLECCOB, TO AAA AOCTMXEHHMA WX
3OPEKTUBHOTO YCKOPEHU BO3MOXHO WCMOAb30BaTb METOAOANOTMYECKMW MPUEM, KOTOPbIM CYMMMPYET Kak
3aKOHOAQTEAbHO YCTAHOBAEHHbIE 3HAYEHWUA HOPM aMOPTU3aLUK, TaK U HOPMbl PEMHBECTULIMI U3 NPUOBLIAU B LEASIX
obecneyeHns KOHKYPEHTOCNOCOOHOCTU BOCNPOU3BOACTBEHHbIX NPOLLECCOB.

MoaepHHU3UPOBaHHbIE HOPMbl aMOPTU3aLKUK (A, ,) MOTYT CKAAAbIBATLCA U3 [1]:

- HOPM amMOPTU3aLUU, YCTAHABAMBAEMBbIX TDAAULIMOHHBLIMU MeTOAAMM (Aycr);

- HOpMaTUBa «AOMOAHUTEAbHOW NOPLUM» UHBECTULMIA U3 YUCTOM NPUOBLIAM Ha YpoBHE [M5¢, UCNOAb30BaHKE
KOTOpbIX npeAnoAaraer obecneyeHue He TOAbKO MPOCTOr0, HO MU PaCLUMPEHHOrO0 BOCMPOU3BOACTBA OCHOBHOIO
KanuTana ¢ 3apaHHOW 3¢ PpeKTUBHOCTLIO (1).

AMoc) = Aycm + Hadz (1)
pmin
1, =-"mn
'K @

A€ Pmin- MUHUMaAbHaA BOCNPOU3BOACTBEHHAA peHTaﬁeI\bHOCTb OCHOBHbIX pOHAOB
Kpome Toro, ato noBaeyeT 3a coboii CAepAyOLWUe USMEHEHUA.

Tabauua 1
MocaepcTBUA NPUMEHEHMA MOAEPHU3UPOBAHHO HOPMbI aMOPTU3aLUK
Bua yuera NocaeacTBUA NPUMEHEHWA HOBOTO MHCTPYMEHTapus
®uHaHcoBbIN M3meHeHHUsi aMOpPTU3aLUOHHBIX OTYUCAEHWUI
AA=0,-11 b
HanoroBbii W3meHeHUs npu pacyeTe Hanora Ha UMYLLLECTBO, HAAOTa Ha NPUOLIAL

AHy=- ﬂn'¢a'ﬂ3¢

A”‘/=(1'”II)'(”}/'1)' wo'”3¢
YnpaBaeHuecKuit WU3meHeHHe cebeCcTOMMOCTU NPOAYKLMK
AC=Co+4A

Ucxoan UX 3TOr0 U MHHPOPMALMOHHLIX NOTPEOHOCTEH pyKOBOAUTEAE |, pa3pabaTbiBaeTcs HHGOPMALUOHHO-
aHaAMTMYecKas CUCTeMa, B pamkax KOTOpoi (opmupyeTcs YueTHO-aHaAuTUueckoe obecneyeHue, KOTopoe
COOTBETCTBYET LIEAIM U CTPATErUAM ACATEALHOCTH NPEANPUATHS.

N3yueHne amopTU3ALMOHHBIX MOTOKOB HYXAAETCA B BbIHYKAGHHOM MOHMUTOPWUHTE YPOBHA MHOAALMK.
Moatomy MHOpMmauuoHHAA 6a3a CTPATErMUECKOr0 yueTa AOAMKHA BKAKOYATb WMHAEKCHI LEH Ha TEXHUKY W
obopyaoBaHue. B kauectBe MCTOUHMKOB WMHGOPMALMM MOTYT CAYKMTb NpPaWC-AUCTbI NMOCTABLIMKOB, AAHHbIE
NepuoAUUYECKHX U3AAHUIA, peKAaMHaA MHOpMaLUA NoAyyaemas yepes Internet.
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Kak noka3zanu uccrepo0BaHUS, METOAUKA ByXraATepcKoro yueta amopTU3aLuu OCHOBHbIX CPEACTB He AMLLEHa
HeAO0CTaTKOB. Bo-nepBbix, CUHTETHUECKUIA cueT 02 «AMOPTU3aLIUA OCHOBHbIX CPEACTB» UCMOAb3YETCA, KaK NPABUAO,
TOAbKO AAl U3MEPEHMUSA OCTAaTOYHOM CTOMMOCTU aMOPTU3UPYEMOTO UMYLLLECTBA, HO 3TOT0 HEAOCTATOYHO AAA YyeTa
ABWXEHHUAI aMOPTU3ALMOHHBIX OTYMCAEHHIH KaK UCTOYHMKA QUHAHCUPOBAHMA KamMUTaAbHbIX BAOXKEHUA. B ueasx
BO3MOXHOCTM KOHTPOAA 3@ LEAEBbIM WCNOAb30BAHMEM AMOPTU3ALMOHHLIX OTYUCAEHUA BO3MOXHO OTKPbITHE
AOTIOAHUTEABHOTO CUHTETUYECKOTO cYeTa «“AMOPTM3aLMOHHbIN 3anacy.

MpeanoXkeHHble METOAOAOTMYECKME MOAXOAbI CTpPATerMyeckoro yyeta amMOpTU3aLMOHHOTO pe3epBa
NO3BOAAT 06ecneyYnTb KOHTPOAL KaK 3a YDOBHEM aMOPTU3ALMOHHBIX 3aTpaT, Tak U 32 BO3HUKHOBEHUEM W LeAeBbIM
UCMOAb30BaHWEM aMOPTU3aLMOHHBIX OTYUCAEHHUH, UTO, B CBOHO 0YepeAb, byAeT cnoco6CTBOBaTb KOHCTPYKTUBHOMY
NOCTPOEHUIO YYETHOTO MpOLecca C LEAb0 NPUHATUA CTpaTerMyeckMx YNpaBAEHUYECKUX DPELIEHUH, KOTOpble
GOPMHUPYIOT  COCTOATEAbHOCTb  OpraHM3auuid, YT0O MOXET 3HAYUTEAbHO W3MEHATb  WHBECTULUOHHYH
NPUBAEKATEAbHOCTb, KOHKYPEHTOCNOCOOHOCTL U UMUAX NPEANPUATUA B LIEAOM.

References

1. MoposoBa H.A. Pa3BuTe METOAMKM yueTa 3aTpaTr BOCMNPOM3BOACTBEHHOIO NPoLEcca OCHOBHbLIX
CpPeACTB Ha npeAnpuaTUAX //CoBpeMeHHbIE KOHLLENLUM HayuHbIX MCCAeAOBaHUI. MaTepHansl IV mexayHap. HayuH.
npakr. koH¢. H. Hosropoa, 2015. C.167-169.

2. Cantbik W.M., Kaayukux I.H, MaauxoBa A.B. YnpaBAeHYECKHiA yueT KaK 0AHA U3 UHPOPMALUOHHBIX
cucteM ByxranTepcKoro yuerta: CyLHOCTb, He06X0AMMOCTb U Npobaembl BHeAPeHUSs // Bee aaa byxrantepa. 2012,
Ne 1. C. 5-13. - Pexxum poctyna : http://elibrary.ru/item.asp?id=17256672 (pata obpauienus: 22.05.2019).

3. KopskuH K.H. YnpaBaeHueCKuii yueT B cUCTeME ynpaBAeHUA opraHu3aumeii // BectHuk CamIYIIC.
2012. Ne 4. C. 66-71. - Pexum poctyna: http://elibrary.ru/item.asp?id=18268123 (pata obpalueHus:
20.05.2019).

4, CapaHuesa E.I. UHdopmauuoHHan 6a3a NOAAEPXKU CTpATErMUYECKUX yNIPaBAEHUYECKHUX PEeLLEHui /
E.l'. CapaHueBa, B.B. AaBbipoBa // MexayHapoAHbIi Gyxraatepckuii yuer. - 2014. - Ne 2 (296). - C. 27-34.

5. MyxuHa E.P. TeopetMueckue acneKkrbl CTpaTterHyeckoro ynpaBAEHUECKOrO yyeTa Kak 3AeMeHTa
30 PEeKTMBHOrO ynpaBAEHUA opraHu3auueid //Bonpocbl 3KOHOMUKK U npaBa. - 2014. - Ne 8. - C.104-109.

6. Hexai 3.A., OpabiHcKaa M.E. AMopTM3auua OCHOBHbLIX CPEACTB: COBPEMEHHOE COCTOfHWE W
BO3MOXXHOCTH COBepLLEeHCTBOBaHUA // HayuHbl anbMaHax. - 2017. Ne 6. - C.80-83.

7. MBanoBa U.P. CywHOCTb U amMOPTU3ALMOHHOW NMOAMTUKM OpraHU3auUi-yuyaCTHUKOB AM3UHTOBOIO
npouecca // UHHOBaLMOHHOE pa3BUTHE IKOHOMUKH. - 2016. Ne 4. - C. 240-246.

8. KocraHsiH A.A. CTpaTernueckmii yuet B cUCTEMe ynpaBAeHUA MaAbiM NpeAnpuaTHeM // AKTyaAbHble

npobAeMbl FyMaHUTapHbIX U €CTECTBEHHbIX HayK. - 2017. - Nel. - C.115-117.

International journal of Professional Science

Ne6-2019 33


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru]

Smart City Science Management

UDC 351/354

Novikov A.N., Pronkin N.N. Information technologies in
management of city social system

Novikov A.N.,
PhD, associate Professor
Moscow aviation Institute (national technical University)

Pronkin N.N.,

PhD, associate Professor
Sechenov First Moscow State Medicinal University (Sechenov University)

Abstract. The article analyzes the current state of the application of information processing technologies in the
management of the social system of the city on the example of Moscow metropolis. It also reveals the necessity of improvement
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commentabout, the provision of electronic public services, the implementation of the concept of ""e-government".
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Introduction. The concept of information at use of structural modeling objects of region with display to
model of collective of calculators as the uniform distributed(allocated) system of automated workplaces (AWP) of
executors allows to solve all types simple and complicated problems of regional and municipal management at the
minimal expenses for development of methods of the decision of problems, algorithms and software. Created at it
information, technical, program and technological bases of informatization are capable to provide requirements of
region (city) for the decision of necessary problems of management.

Materials and Methods. In rapid developed informatization of cities by strong points and suppliers of city
administration of the information necessary for needs are information systems (IS) of separate establishments, the
organizations, authorities, and also created in cities and already functioning municipal IS. On the basis of
cooperation of departmental and administrative bodies are created IS cities.
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In interests of maintenance of effective functioning system of administrative controls, their further
development, and also for information service of the population in cities information departments which can be
created in structure of a mayoralty function or to be division of municipal computer center.

Distribution on functional subsystems defines a basis of structure IS of city as the information in them is
easily structured to a subject attribute, providing necessary unification for automation of processes of gathering,
processing, storage, accumulation in databanks and uses of the information within the limits of a subsystem. In
interests of in common solved problems between subsystems the automated information interchange that provides
functioning system as a whole is carried out. We shall consider the basic structural components of IS city to a
functional attribute.

Administration managerial control of a mayoralty is based on wide use distributed common-user and the
specialized software. Information of this kind of activity should provide:

o work of officials with the normative-help information;

o conducting the account and the reporting of technical, material, financial and other resources;
 realization of planning and the control of performance of plans;

o application during activity of officials of settlement problems and modeling of situations;

o realization of designing and prototyping of the documentation;

o statistical data processing;

e conducting service correspondence;

o registration of the normative-administrative and financial documentation.

Automated workplaces (AWP) of lawyers, economists, bookkeepers, heads and experts of authorities and
managements are equipped with help legal system (HLS) " Consultant Plus" which contains documents of bodies
of the government and under condition of if it is created during cooperation of regional representation of a network
"Consultant Plus" with local authorities and managements, includes also documents of local self-management of
the concrete subject of the Russian Federation. The system operatively allows to carry out search of necessary
documents by different criteria:

o tosubjects,

o toakind of the document,

o to bodywhich has accepted it,

o tothe name of the document,

o toits number,

o to date of acceptance,

o tothetext,

o to keywords.
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The department of municipal property is one of the major structural divisions of a mayoralty. Information of
activity of this department should cover functions of management, using, the order the municipal property and also
to reflect in databases (DB) the facts of the state registration of legal persons and the physical persons who are
carrying out enterprise activity without formation of the legal person.

The department of municipal economy, being structural controls, bears the full responsibility for a state of
affairs in branch. Therefore information of administrative processes has for an object to realize a supply with
information of the decision of functional problems in the field of power, road and transport, housing and communal
serices, a communication facility and consumer services of the population for normal ability to live of the
townspeople, the maintenance of objects of an external accomplishment and appropriate sanitary condition of city.

With reference to each of the listed directions in the appropriate organizations local, open computer
networks are created, information technologies which allow experts of these organizations take root, using AWP and
information interaction with o6wecucremubimu given municipal IS to solve all necessary functional problems.

The department of education, culture and sports is structural body of a mayoralty and during the activity has
information connections with other structural divisions of a mayoralty, regional administration, and also with the
commercial and noncommercial organizations, public associations and citizens.

Primary goal of information in activity of department of public health services and social protection is the
organization of information support of movement of budgetary and other financial assets which are intended for
health protection and guaranteed accessible medical aid to the population of city, are allocated with the budget on
guaranteed support of family, elderly citizens, invalids, and also on development of system of social services, a
provision of pensions. The department uses a number of the program complexes intended for the decision of
separate problems, and the specialized databases. Updating of databases is made daily in territorial departments
of social protection of the population of city.

The basic direction of development IS of municipal management is active development the Internet, use of
it extremely ample opportunities of access of experts from the AWP to various information resources, including, to
the state information resources of Russia.

Thus the basic means and toolkit of execution by bodies of the govemment (further BG) the functions and
realization of granting (rendering) of the state services is electronic document circulation. However the current
legislation of the Russian Federation today in the greater measure is focused on traditional forms of interaction on
the basis of document circulation on paper carriers and still more many administrative barriers, and also restrictions
on use of electronic forms of interaction. Accordingly, a serious problem is absence of necessary normative-legal
base.

The analysis of a condition of the current legislation of the Russian Federation shows, that the available
tendency of transition to electronic forms of interaction demands realization of the big complex work on ordering the

International journal of Professional Science

Ne6-2019 36


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru]

legislation and elimination of administrative barriers and restrictions of the current legislation on all sphere of law
relations.

All this also specifies necessity of development of projects of some the new missing federal laws
establishing principles and the general order of the organization of electronic document circulation, rendering of the
state services on the basis of use ED and electronic forms of interaction.

The plan on realization of Strategy of development of an information society of the Russian Federation,
Federal Target Plan «the Information society (2011-2020 years)» and the putinnovational problems oblige to accent
attention to transition from paper forms of dialogue to electronic forms of interaction.

The question is, first of all, electronic interaction of bodies among themselves and citizens or the
organizations at maintenance and realization of their rights through branch information systems or the multipurpose
centres which are carrying out service problems or separate operations by direct interaction and exchange ED.
However these questions are not settled in a due measure. Accordingly, it is necessary to develop and pass the
separate federal law «About information interaction BG and Local Self-Management (LSM)» from September 22,
2009 Ne 754 «About the statement of regulations about the system of interdepartmental electronic document
circulation» has not enough Decision of the Government of the Russian Federation. A subject of such law should be:

o Establishment of the general principles of the organization of interdepartmental interaction BG and
bodies MSU on the basis of use of infarmation-communication technologies and electronic document
circulation (in the correspondence with the law «About the electronic document circulation»);

o Establishment of the general requirements under the order of documenting in BG and bodies of LSM;

o Establishment of requirements to the form and formats of representation ED, their essential elements
and attributes of representation and a revolution;

o Establishment of requirements to agreements and reports of interaction;

o Establishment of the general requirements on protection ED and the order of application of this or that
electronic analogue of the autographic signature depending on kinds and importance of documents
and executed function;

o Establishment of the common order of application of the electronic signature of officials and seales
BG and bodies LSM in ED.

By the State Duma was accepted and the Federal law 210-®3 from 27.07.2010 «About the organization of
granting of the state and municipal sewices» and, in its maintenance, the Federal law 227-Federal Law from
27.07.2010 about modification in separate acts of the Russian Federation has entered validity in connection with
acceptance of the mentioned above Federal law. Necessity of acceptance of the specified acts does not cause
doubts. The given act has removed a number of barriers regarding rendering the state services in the electronic form,
but not all. The Law «About the electronic signature» now has come into force.
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From 2009 were begun with realization of the project of interdepartmental electronic document circulation
of authorities of Russian Federation (IEDC). This project provides stage-by-stage transition from paper interaction
of authorities to electronic interaction by means of SED. For the decision of such problem(task) the protected
transport (post) system providing an information exchange between authorities was created.

In2015-2020 itis supposed to finish connection to system IEDC of all federal enforcement authorities, the
supreme bodies of authority of subjects of federation, and also of some other authorities. The share of paperless
document circulation in total amount of document circulation in 2020 should be lead up to 50 %. The projects of
interdepartmental electronic document circulation similar federal, are conducted in many subjects of federation.
Moscow under the status and a level of social and economic development should be in the lead in introduction of
information-communication technologies in practice of the government. Hence, all basic components of system
IEDC should be introduced in the near future in authorities of Moscow.

Thus the following requirements to modern system of electronic document circulation should be executed:

o an opportunity of work of heads, including with use of mobile tablet devices;

o release, processing and storage of electronic originals of documents;

o the various kinds of interdepartmental interaction formulated in projects IEDC, SLEI and recently
accepted GOST P 53898-2010 «Systems of electronic document circulation. Interaction of control
systems by documents».

Proceeding from this, in a plan of measures on transition of enforcement authorities of Moscow to paperless

document circulation at the organization of internal activity the following steps should be stipulated:

o definition of requirements to information systems of electronic document circulation;

e creation (modernization) of information systems of electronic document circulation with the purpose

of maintenance of conformity of these systems to requirements showed to them;

e monitoring of transition of federal enforcement authorities on paperless document circulation and

representation of the report on the revealed complexities and prospects of realization of the given
process.

Results. Certainly, all listed actions concern, first of all, bodies of the government. However it is not
necessary to forget, that the state, being the main regulator of documentary processes, is responsible for creation
of uniform documentary space in a society. Therefore all subjects of electronic document circulation of our country
anyhow should build the SED in view of these requirements.
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Abstract. In article the technology of receiving thermoluminescent films is described. The questions of the choice
of polymers as matrixes for thermoluminescent detectors, the choice of optimum concentration of polymer in solution are
raised. The way of definition of own background of matrixes is also described, data on measurement of a thermostimulated
luminescence are provided. In addition, the gradirovka of detectors on beta radiation is given.
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1. Introduction

For measurement of doses of ionizing radiation in biological fabrics use the radiation detectors allowing
to register distribution of doses on a surface and depth. Similar tasks arise also in the radiation equipment at a
research of radio sensitivity of separate products. For this purpose detectors on the basis of teflon with addition of
fine powder of a thermophosphor which are rather difficult and expensive in production were abroad developed. In
our country brand 4A detectors LiF-ftoroplast in the range of thickness of a film from 10 to 100 microns were
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developed. Detectors were used in the experimental purposes during rather long time, in particular in works at
mitigation of consequences of the Chernobyl accidents. As at repeated heating ftoroplast changes the geometrical
sizes and optical properties, there was a need of creation of new thermoluminescent films. As such use of heat-
resistant polymers with good optical properties of films is possible. Thus, the production technology of a
thermoluminescent dosimetric film on the basis of poliimidny PM-1 pitch was developed. Detectors from this film
had satisfactory characteristics, however light output decreased due to light absorption by a film. There is a need
of development of new matrixes with high thermal stability and the best svetovykhod which would eliminate defects
of already existing systems. Thus, there is a need of use of new materials for matrixes of dosimeters of external
radiation which have to meet all requirements imposed to dosimeters of external radiation. As alternative in this
work films on the basis of aromatic polyamides, polyester, polyamidoimides and polisulfon which allow to
eliminate the specified defects are used.

2. Materials and methods

Radiation detectors should simulate energy absorption in sensitive tissue layers and meet the following
requirements: tissue energy content, a wide range of recorded doses of beta radiation in the entire " practical"
energy range, acceptable for the conditions of chronical and emergency irradiation measurement error, autonomy,
ease of wearing during production operations and (depending on the price) multiple use.

As matrices in this study we used heat-resistant polymers: poly-m-phenyleneterephthalamide - Fenelon
S2 (TU 6-06-32-274-89); polyarylate FV-1 and polyarylate DV (TU 6-05-2032-87); Torlon.

Solvents of two classes were used: amide solvent (N,N-dimethylformamide according to GOST 20289-
74) for polyamides and polyimides; chlorinated solvent (methylene chloride according to GOST 9968-86) for
polyarylates.

To dehydration and degreasing of a surface applied C2HsOH ethanol in accordance with GOST 9968-86,
(CH3)2.CHOH isopropanol according to TU 2632-015-11291058-95.

Magnesium tetraborate activated by dysprosium MgB407 — Dy was used as a thermoluminophor.

Preparation of thermoluminescent dosimetric films. Preparation of the polymer solution was carried out
in a glass reactor with a jacket equipped with a paddle stirrer with a capacity of 500 cm3. For the preparation of
films prepared 50-100 g solution. The polymer was weighed on analytical scales with an accuracy of +0,002 g.
methylene chloride (methylene chloride) was weighed In a glass. The solvent was poured into the reactor, in which
the specified temperature (+25 °C) was maintained with an accuracy of £0.5°C using a thermostat. After reaching
the required temperature, the polymer was poured into methylene chloride in portions. Dissolution of the polymer
took place within 2 hours. Filtration of the solution was carried out through a filter of two layers of coarse calico and
cotton wool at a pressure of 0.1 MPa. Add thermolaminated (magnesium tetraborate, activated with dysprosium
MgB407 — Dy) in an amount of 20-30 mass parts by weight of the polymerwas carried out in a beaker while stirring
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with a glass rod. Airing of the solution was carried out by holding the solution under normal conditions for at least
1 - 1.5 hours. Samples of films were obtained in the fume hood. Watering the solution on the degreased surface
of the glass was carried out using a slit die width of 150 mm. For watering the solution, the die was installed on the
edge of the glass. With the help of a probe, a gap between the knife of the die and the glass was exposed, which
exceeded the required thickness of the resulting film by 3 - 4 times. Then the solution was poured into the die and
its uniform movement was applied to the glass solution. The glass with the applied solution was covered with a
sealed cap to reduce the rate of evaporation of the solvent. Drying was carried out for 30 minutes at room
temperature +20 - 25°C.

Analysis of optical and thermal properties of polymers. The choice of matrix material is mainly determined
by its thermal stability and minimal absorption of thermoluminescence in the visible optical range. To analyze the
optical characteristics of films without filler, light transmission was used, taken on the SF-26 spectrophotometer
according to the standard technique. The samples were placed between two quartz plates of a smooth surface to
the light filter; the comparison was a system of two tightly fixed quartz glasses. To exclude the additional effect on
the transmission of films of different thicknesses, the samples were cut to the width of the films with a thickness of
100x5 microns. Heat resistance was determined by the behavior of matrices in the measurement of background
thermoluminescence, thermal ignition.

Selection of optimal polymer concentrations in the solvent. To obtain a uniform distribution of
thermolaminated in the polymer matrix it is necessary to create a system of "solvent-polymer-thermolaminated"
with the lowest deposition rate of the latter. To this end, in the solution was determined the sedimentation rate at
the time of full sedimentation of the filler (thermolaminated). To determine the sedimentation time of the filler,
solutions with a mass fraction of phenylon and torlon from 10 to 25%, and polyaryls from 10 to 15% were prepared.

Irradiation of beta-radiation detectors. Irradiation was carried out by a source based on Sr-90+Y-90 type
BIS-40 (according to GOST 26306-84) in accordance with MU 2.6.1.56-2002 [3]. The detector was previously
wiped with ethyl alcohol and dried. Then placed on a loading substrate. The time spent by the detector in the
radiation source equivalent to the absorbed dose of beta-radiation (30 sec = 0.5 rad).

Measurement of indications of detectors. Measurement of indications of detectors was taken on DVG-
01 installation (NPP DOZA) by the technique given in [4]. Before carrying out measurement carefully wiped with a
gauze tweezers, quartz glass and also byuksa in which detectors were located. During the work with detectors
avoided hit on them direct sunlight and luminescent radiation. The detector was immersed on a nickel substrate
covered with quartz glass for more dense contact of the detector with a heating element. Registration of a
thermoluminescence was carried out with a linear speed of heating of 4 °C/sec. in the temperature range of 100-
270 °C; values of a light output were written down at the following temperatures: 100, 150, 200, 225, 250, 270
°C [4]. Measurement was taken the matrixes both irradiated, and not subjected to radiation for measurement of
own background of material. On the obtained data built curve thermohighlightings.
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Thermoannealing of matrixes. For reuse of the measured detectors and also for assessment of thermal
stability of matrixes thermoannealing is carried out them at a temperature of 290 °C within one hour. Detectors
are placed in one layer between plates ftoroplasta-4 brands A 15 mm thick which then are pulled together with
small effort by metal plates 5 mm thick and are located in a thermocase. After annealing time detectors cool in a
thermocase up to the temperature = 100 °C, then cool them on air to the room temperature (20 - 25 °C), and later
take from plates.

3. Results and Discussion

The choice of polymer for the matrix of thermoluminescent dosimeters. The main disadvantage of the
currently used polyimide matrices is the insufficient light transmittance of the polymer.

Figure 1 shows the light transmission of the polyimide matrix currently used in LLC NPP "DOSE" [1]. The
film transmits light in the range from 480 to 700 nm, and the maximum light transmission does not exceed 75 %.
Changes in light transmission after exposure to a dose of 5000 rad is not observed. The temperature resistance of
the matrix has been confirmed by long-term tests.
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Figure 1. The light transmittance of polyimide films
1 - the original film; 2 - film after irradiation dose of 5000 rad

Therefore, when choosing polymers, the determining criterion is to obtain satisfactory optical
characteristics of the polymer.

We should not forget that in conjunction with the optical properties of the matrices are important
indicators such as heat resistance and radioactive stability of polymers.

Therefore, the choice of polymer was filmed transmittance of polyimide, polyamidoimide and polyarylate
films without thermolaminated in three cases:

- after preparation of films;
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- after thermal ignition for two hours;

- after exposure to a dose of 5000 rad

Figure 2 shows the transmittance of poly-m-phenyleneterephthalamide film. As can be seen from the
figure, a sharp increase in the transmittance starts at about 360 nm, to 440 nm reaches 70%, after which the
coefficient changes practically does not occur. Transmission before and after radiation dose of 5000 rad have the
same character. A small decrease (1-5%) in light transmission may be due to ionization of residual amounts of N,N-
dimethylformamide in the polymer. A significant increase in the light transmission coefficient after thermal ignition
is likely due to the removal of the solvent from the polymer structure.
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Figure 2. The light transmittance
of poly-m-phenyleneterephthalamide films
1 - the original film; 2 - film after thermal ignition;
3 - film after irradiation dose of 5000 rad

Light transmission of a polyamidimide film of the Torlon brand is shown in figure 3. The increase in
transmittance starts at about 450 nm, by 520 nm the change becomes less intense and by 700 nm it becomes
constant. As can be seen from figure 3, changes in light transmission before and after irradiation with a dose of
5000 rad are insignificant, which indicates the resistance of the polymer to radiation. The increase in light
transmission after termatika is probably for the same reasons as in the poly-m-phenyleneterephthalamide films -
removal of solvent from the structure of the polymer.
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Figure 3. The light transmittance of polyamidimide films of Torlon brand
1 - the original film; 2 - film after thermal ignition;
3 - film after irradiation dose of 5000 rad

Figure 4 shows the light transmission of polyarylate film grade FV-1. Figure 4 shows that a sharp increase
in the light transmission coefficient begins at about 330 nm and reaches 80% by 500 nm. This indicates the
excellent light transmission ability of the film in the entire visible range of light.
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Figure 4. The light transmittance of polyarylate films of FB-1 brand
1 - the original film; 2 - film after thermal ignition;
3 - film after irradiation dose of 5000 rad
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Noticeable change in the curves of light transmission after termatika and after irradiation is not detected.
Resistance to such harsh conditions makes it possible to use this polymer for matrices of thermoluminescent
dosimeters.

Light transmission of polyarylate DV film is shown in figure 5. The intensive increase in the transmittance
starts at about 320 nm, to 420 nm reaches 80 %. At 700 nm, 85% light transmission occurs. As can be seen from
figure 5, there are no changes in light transmission after irradiation with a dose of 5000 rad, which indicates the
resistance of the polymer to radiation. After the thermal ignition of the film, its geometric dimensions changed, a
haze appeared, which eventually affected its optical characteristics (see figure 5, curve 2). Insufficient heat
resistance of polyarylate of DV makes it impossible to use it as a matrixin the field of thermoluminescent dosimetry.

80

60

40

20

300 400 500 600 700 ’ 800
A, Hm

Figure 5. The light transmittance of polyarylate films of DV brand
1 - the original film; 2 - film after thermal ignition;
3 - film after irradiation dose of 5000 rad

When choosing the matrix found that films of poly-m-phenyleneterephthalamide and Torlon are quite
resistant to heat treatment and radiation. The change in light transmission after the first heat treatment does not
occur in subsequent cycles. Polyarylate films of the FV-1 brand proved to be resistant to radiation and thermal
effects, with no noticeable changes in light transmission. Insufficient heat resistance of polyarylate of DV makes it
impossible to use it as a matrix in the field of thermoluminescent dosimetry. It is essential that the light
transmittance of the above polymer films above polyimide.

The choice of the optimal concentration of polymer in the solution. Selection of optimal concentration of
the polymer is associated with the dependence on the viscosity, and as a consequence, different uniformity in the
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volume of the solution and the time of deposition of thermolaminated. There are two fundamentally different
possibilities of finding thermolaminated in the polymer solution [1]. The first is the formation of agglomerates of
thermolaminated, despite the long process of homogenization, which leads to wide variation in the sensitivity area
of the film. The second case is the formation of a disperse system with a uniform distribution of the filler
(thermolaminated). But there are a number of difficulties associated with the deposition of particles
thermolaminated during deaeration to remove air bubbles. This process is schematically shown in figure 6.

Ideally, the time of complete removal of air bubbles t, should be much less than the time of complete
deposition of the thermoluminophore tr; (tz<<trj). Therefore, for the optimal selection of polymer
concentrations in the solvent, three factors must be taken into account:

- the time of deposition of the polymer;

- the time of deaeration;

- ability to create agglomerates

o o' Oo’

Figure 6. The scheme of processes of aeration and
sedimentation thermolaminated in the polymer solution
1 - airbubbles; 2 - particles thermolaminated; 3 - polymer solution;
T, - time of complete removal of bubbles air;
Ty - time full deposition thermolaminated

Table 1 shows data on the rate of sedimentation of thermolaminated phosphorus and deaeration of
polymer solutions.
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Table 1
The sedimentation rate of thermolaminated and de-aeration of polymer solutions
System Polymer The time of deaeration, The deposition time, h
«polymer/solvent» concentration, % h
Poly-m-phenyleneterephthalamide/ 10 4 10
N,N-dimethylformamide 16 7 15
18 9 18,5
20 12 23
22 Agglomerates are formed
24 Agglomerates are formed
Torlon/N,N-dimethylformamide 10 4 8
16 7 14
18 8 16
20 9 19
22 13 25
24 Agglomerates are formed
Polyarylate FV-1/ 10 1 12
methylene chloride 11 1,5 13
12 1,75 17
13 2 19
14 Agglomerates are formed
15 Agglomerates are formed

In figures 7-9 shows the dependence of time of aeration air and the time of deposition of
thermolaminated on the concentration of polymer in the solution.

The largest difference in the speed of sedimentation processes of thermolaminated and deaeration airin
the system poly-m-phenyleneterephthalamide - N,N-dimethylformamide (see figure 7) is observed in the
concentration range from 19 to 25 %, and 9.5-11 hours.
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Figure 7. Based on the time of deposition
of thermolaminated (curve 1) and time de-aeration air (curve 2)
on the concentration of poly-m-phenyleneterephthalamide in solution

In the Torlon - N,N-dimethylformamide system (see figure 8), the processes of sedimentation and
deaeration are similar to the previous system. Some difference in the speed of these processes is most likely due
to the different molecular weight (specific viscosity) of polymers. The greatest difference in speeds is observed in
the concentration range from 20 to 22 %, and is 10-12 hours.

25 4 /
204 ! yd

154 _—

10 4 — 2

C,%
Figure 8. Based on the time of deposition
of thermolaminated (curve 1) and time de-aeration air (curve 2)
on the concentration of Torlon in solution
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Slightly different nature of the processes of deposition thermolaminated and deaeration of the solution
is observed in the system polyarylate FV-1 - methylene chloride (see figure 9). Polyarylate FV-1 is a more viscous
polymer, so the shift of working concentrations occurs in the direction of reduction and is 10-15 %. And afteradding
to the solution more than 13% of polyarylate FB-1 starts to occur the formation of agglomerates of
thermolaminated. The deaeration time in the system of polyarylate FV-1 - methylene chloride is negligible
compared to the sedimentation time and can not have a significant effect on the uniformity of the
thermoluminophore distribution in the matrix. This is largely due to the nature of the solvent and its low boiling
point (boiling point = 40 °C [2]).

I ®

] 10 11 12 13 14
C.%

Figure 9. Based on the time of deposition
of thermolaminated (curve 1) and time de-aeration air (curve 2)

on the concentration of polyarylate FV-1 in solution

As a result of the studies, the optimal intervals of polymer concentrations in the solution were
established. Both solvents used (methylene chloride and N,N-dimethylformamide) are quite volatile, and the
polymer concentration can increase over time. It is, therefore, thermoluminescent detectors were used in the
concentration of a slightly smaller maximum possible for these systems: for poly-m-phenyleneterephthalamide -
19 % for Torlon - 21% for polyarylate FV-1 - 12%.

Definition of own background of matrixes. Each substance emits electromagnetic waves in a wide range
of wavelengths when heated. In dosimetry, such electromagnetic waves are called the substance's own
background.

Determination of own background is an integral part of the development of thermoluminescent detectors,
as it is one of the most important characteristics of measurement error. Therefore, several measurements of the
pure matrix are carried out to highlight the energy stored by the substance.
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To analyze the effect of ionizing radiation on the dosimeter matrix, the background was measured under

two conditions:

- after thermal ignition;

- after exposure to a dose of 5 rad

Curves termomassazhnaya poly-m-phenyleneterephthalamide matrix shown in figure 10. The nature of
the curve does not change after irradiation of the matrix. The intensity of luminescence before and after irradiation
varies markedly, with a maximum difference (= 200 relative units) falls on the upper limit of thermoluminescence

registration.

om.'en.soo )
400 +
00

200

100 4

100 1;0 21'30 2;0 :ég
Figure 10. The dependence of their own background matrix
of poly-m-phenyleneterephthalamide temperature

1 - matrix after thermal ignition; 2 - matrix after radiation dose of 5 rad

Curves termomassazhnaya matrix of Torlon shown in figure 11. Own background matrices from Torlon
significantly lower polyamide. This is probably due to more resistant polyamidoimide to external radiation and
temperature and lower light-transmitting capacity of the matrix. The intensity of thermoluminescence at
temperatures above 230 °C does not change after irradiation of the matrix; at temperatures below 230 °C, a
noticeable peak appears at a temperature of about 200 °C.
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Figure 11. The dependence of their own
background matrix of Torlon temperature
1 - matrix after thermal ignition; 2 - matrix after radiation dose of 5 rad

The curves of thermal radiation of the matrix of polyarylate grade FV-1 are shown in figure 12. Background
polyacrylate matrix several of the above matrix from Torlon. A significant difference is the peak at a temperature of
250 °C before and after irradiation of the matrix, and the difference in the intensity of the peak is = 4-5 relative
intensity units.
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Figure 12. The dependence of their own
background matrix of polyarylate of FV-1 temperature

1 - matrix after thermal ignition; 2 - matrix after radiation dose of 5 rad
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Table 2 shows the general data on the light sum of the background intensities of polymer matrices.

Table 2
The light sum of the background polymer matrix

Polymer matrix Light sum, relative units The increase of
the light sum, %
After thermal Afterirradiation (5
ignition rad)
Poly-m-phenyleneterephthalamide 479 749 56,3
Torlon 130 131 0,7
Polyarylate FV-1 289 352 21,8

From table 2 it is seen that the lowest sensitivity to irradiation shows a matrix of Torlon. The intensity of
the background matrix of poly-m-phenyleneterephthalamide increases by more than half, and the light sum takes
quite large values compared to the other matrices, which may affect the accuracy of determining radiation dose.
The light sum of the background of the polyacrylate matrix after irradiation increases by 22 %. Presumably, such a
change should not significantly affect the detector readings, since the light transmission of the polyarylate film is
large enough.

Measurement of themmally stimulated luminescence. The construction of thermal emission curves of the
detectors will allow to determine the dependence of the luminescence intensity on the heating temperature, and
will also help to determine the role of the matrix in measuring the intensity of thermoluminescence.

The total light sum released during the heating process is a measure of the absorbed dose.

Fora more accurate assessment of the absorbed dose, as well as to assess the contribution to the natural
background of the thermoluminophor detector, measurements were made of both irradiated detectors and
detectors that have passed the stage of thermal ignition.

In figures 13-15 shows the results of measurements of thermally stimulated luminescence detectors
based on different polymer matrices and thermolaminated (magnesium tetraborate) after exposure to 5 rad.
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Figure 13. Curves termomassazhnaya (1) and own background (2) detectors based on poly-m-

phenyleneterephthalamide and
magnesium tetraborate
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Figure 14. Curves termomassazhnaya (1) and own background (2) detectors based on Torlon and
magnesium tetraborate
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Figure 15. Curves termomassazhnaya (1) and own background (2) detectors based on polyarylate FV-1
and magnesium tetraborate

The thermal curves (curves 1) have the same character. Maximum light output is observed at a
temperature of about 210 °C for each polymer matrix. Only its values are different, which is presumably due to the
different light transmittance of the matrix. Changes occurred in the nature of the curve in the temperature range
from 100 to 150 °C. If the integration of thermolaminated in polyarylate and poly-m-phenyleneterephthalamide
matrix is characterized by a decrease of luminescence intensity, when using matrix-based Torlone such a peak is
not observed, and the intensity grows slowly. This is probably due to lower sensitivity of the matrix on the basis of
Torlon to the emission of light by termocomenergo.

The highest luminescence intensity was shown by detectors based on polyarylate grade FV-1 (table 3).
Detectors based on Torlon showed a significantly lower intensity of illumination due to the low transmittance of the
matrix, but their advantage is the high reproducibility of the results. After exposure to 5 rad poly-m-
phenyleneterephthalamide detectors showed quite high results Svetovid, however, the measurement error is quite

high and amounts to 20 %, which is associated with the ability of the matrix to ionization under the action of
radiation.
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Table 3
Sum light detectors on the basis of polyarylate FV-1 after exposure to 5 rad

Ne films Poly-m-phenyleneterephthalamide Torlon Polyarylate FV-1
@ 1 5300 1610 9050
E < 2 5500 1635 8960
g 2 3 4640 1652 9240
20 g 4 4550 1643 9080
= 5 5300 1637 8900
average 4998 1635 9046

Table 4 shows estimates of the contribution of own background thermolaminated in the background of
the polymer matrix. From table 4 it follows that the own background of thermolaminated negligible and accounts
for 9-13 % of the background polymer matrix. This suggests that there is no significant interference with

thermoluminescence.
Table 4

Evaluation of the contribution of own background thermolaminated in the background of the polymer matrix

Light sum, relative units Background thermolaminated,
Polymer matrix
clean films detectors relative units %
Poly-m-phenyleneterephthalamide 479 542 63 13
Torlon 130 143 13 10
Polyarylate FV-1 289 315 26 9

Calibration of detectors by beta radiation. For the practical application of detectors in dosimetry of
external radiation it is necessary to build based on the readings of the detectors from the radiation dose, which

needs to preserve the linear character throughout the range of detected doses.
Itis important to note that to determine the minimum dose of radiation must be at least 500 relative units

of the light sum. Table 5 shows the dependence of the luminescence intensity on the radiation dose.

Table 5
Dependence of luminescence intensity readings on radiation dose
Radiation dose, Light sum, relative units
rad Poly-m-phenyleneterephthalamide Torlon Polyarylate FV-1
0,2 621 203 1122
0,5 1000 326 1975
1 1635 534 2951
5 4998 1633 9021
10 8194 2675 14791
130 56234 18359 123027
300 117489 38357 281838
940 354813 115838 912011
1370 602559 196722 1258925
2150 933254 288403 1905461
3000 1513561 494143 3019952
5000 2454708 801406 5128614
10000 3235936 1202264 6606934
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On the basis of the data obtained (see table 5), we construct graphs of the detector readings on the
radiation dose (figures 16-19).

oTH.eAa.
//“
1000000
100000 //r
o
/,/
10000 _‘,.//
//‘// :
1000 /"/./
/
100 T T T T J.
0,1 1 10 100 1000 10000
H, pan
Figure 16. Dependence of detector readings on the basis
of poly-m-phenyleneterephthalamide dose radiation
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Figure 17. Dependence of detector readings on the basis
of Torlon dose radiation
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Figure 18. Dependence of detector readings on the basis
of polyarylate FV-1 dose radiation
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Figure 19. Dependence of detector readings on the basis
of polyimide PM-1 dose radiation

From figure 16 it is seen that the minimum detectable dose of detectors with a matrix of poly-m-
phenyleneterephthalamide equal to 200 mrad. However, the nature of the curve has deviations from the linear
dependence already at a dose of 200-500 rad, which makes such a system unsuitable for large doses of radiation.
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The minimum determined dose of detectors based on Torlon does not exceed 1 row (see figure 17), which
makes them unsuitable for measuring small doses of radiation. The dependence remains linear in nature over a
dose of 3000 rad, which makes it possible to use such detectors in emergency situations at high doses of radiation.

For detectors based on polyarylate grade FV-1 (see figure 18), the minimum determined radiation dose is
limited to 150-200 mrad, since there is a risk of overlaying the natural background of the Earth when measuring
lower doses [5]. The dependence remains linear up to 2000 rad. This wide range of measuring doses of radiation
makes these detectors are best suited for the work on the definition of chronic doses of radiation.

From the above data and reasoning we can conclude the following:

1) In the process was the resulting matrix on the basis of heat-resistant polymers: polyamides,
polyarylates, polyamideimides. The contents of thermolaminated (magnesium tetraborate) was 20% by weight of
the polymer.

2) The light transmission ability of matrices in the range of wavelengths 300 to 800 nm was Investigated,
and the thermal stability of the matrices was estimated. It was found that the highest light transmittance have matrix
based on polyarylate FV-1, which reaches 85 %, and there are no changes in light transmission under the influence
of temperature and beta-radiation in 5000 rad. Light-transmitting ability of poly-m-phenyleneterephthalamide
matrix reaches 83 % and does not change under the action of radiation. Matrix-based Torlone have a lower light-
transmitting capacity, however, resistance to irradiation shown them the same polyarylate FV-1. The increase in
light-transmitting ability after termatika poly-m-phenyleneterephthalamide and Torlon is due to incomplete removal
of solvent from the structure of the polymer. It is important that the light transmission capacity of the obtained
thermoluminescent polymer films is higher than that of polyimide films.

3) Study the choice of optimal conctions of polymers with the purpose of uniform distribution of
thermolaminated in solution. It was found that when using polyarylate FV-1 of aeration is small and cannot
significantly influence the uniformity of thermolaminated. Were selected optimal concentration of the polymers:
poly-m-phenyleneterephthalamide 19% and Torlon - 21%, polyarylate FV-1 - 12%.

4) Studies of the own background of polymer materials, as well as the effect of beta radiation on the
background change. The curves of thermal radiation before and after irradiation of the polymer matrix with a dose
of 5 rad were constructed. It was found that the most significant effect of beta radiation has on the background of
poly-m-phenylenterephthalamide matrices (increase in light output exceeds 50 %); and on the background of
matrices based on FV-1 (increase in light output of about 22%). Beta radiation has no noticeable effect on the
luminescent properties of polymer matrices from Torlon.

5) The thermally stimulated luminescence detectors based on the above matrices (poly-m-
phenyleneterephthalamide, Torlon and polyarylate FV-1). It was found that the use of different polymer matrices
does not lead to a change in the nature of the thermal radiation curve, but has a noticeable effect on the
luminescence intensity due to the different light transmittance of the polymer matrix itself. Most svetoveho showed
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that detectors based on polyarylate FV-1 after exposure to 5 rad (= 9000 relative units). Svetoveho detectors after
doses of 5 rad based on poly-m - phenyleneterephthalamide amounted to = 5000 relative units, and detectors
based on Torlon - = 1600 relative units.

6) The detectors were calibrated by beta-radiation in a wide range of doses from 200 mrad to 10000 rad.
Were set the limits of the designated doses of radiation: detectors based on poly-m-phenyleneterephthalamide they
be 0.2 - 200 rad, on the basis of Torlon - 5 and 3000 rad, and on the basis of polyarylate FB-1 from 150 to 3000
rad.
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