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SECTION 1. BUSINESS STUDIES

UDC 338.22:005.591.6

Kopaenko I.V. Organizational and economic foundations of the modern concept of
entrepreneurship development
OpFaHM3aLI,VIOHHO-3KOHOMWleCKMe OCHOBbI COBpEMeHHOVI KOHLUeNnuuu pa3Butua permoHaAbHOro

npeAnpuHMMaTeAbCTBa

Kopaenko Ivan Viktorovich,
Postgraduate student, V.I. Vernadsky Crimean Federal University

Scientific adviser: Ergin S., Doctor of Economic Sciences,

Professor of the department of enterprise economics,

V.I. Vernadsky Crimean Federal University

KonaeHnko UBaH Buktoposuu,

acnupanTt, KpbIMCKUi pepepanbHblii yHuBepcuteT uMmenu B.U. BepHaackoro
HayuHblii pyKOBOAUTEAD

Eprun C.M., A.3.H., npodeccop Kapeapbl IKOHOMUKK NPEANPUATHSA,
Kpbimckuit depepanbHblid yHuBepcuteT umenu B.U. BepHaackoro

Abstract. The article summarizes the theoretical and methodological aspects and developed
recommendations for the formation of the organizational and economic foundations for the development of
regional entrepreneurship. Conceptual approaches and economic content of entrepreneurship are concretized;
tendencies of the formation of the organizational and economic foundations for the development of
entrepreneurship in the context of general economic transformations are systematized.

Keywords: entrepreneurship, organizational and socio-economic foundations, business,
mechanism.

Annomayusa. B cmamve 0600ujensl. meopemuko-memooos02uteckue acneknmosl U paspabomarbt
pexomeHoayuy 1o opmupobanuio opeanu3ayUOHHO-3KOHOMUHECKUX OCHOB pa3Bumus peeuoHaibHO20
npeonpunumamenrscméa. Konkpemusupyiomes koHyenmyaisHvie no0xo0b. U 3KOHOMUUECKoe Co0epKaHie
npeonpuHuMamensscmba;  cucmeMamusupoBans.  meHOeHYUU  hopMupoBanus  OpeaHU3AUUOHHO-
9KOHOMUUECKUX — OCHOB — pasbumus — npednpunumamesscmba 6  konmexcme — 00UjeIKOHOMUHECKUX
npeobpasoBaruil.

KaroueBuvie croBa: npednpunumamenscmbo, opeanusayuoHHble U COYUANLHO-IKOHOMUHUECKUE
0CHOBbL, DU3HEC, MeXAHU3M.

B nocaepHue roabl B Poccuu B uenoM U B KpbiMy B 4acTHOCTH ObiAM MpeAnpHHATHI
3HAUUTEAbHbIE LIArk N0 CO3AAHUI0 YCAOBUI AN PA3BUTUA NPEeANPUHUMATEAbCTBA KaK AOKOMOTHBA
CTpaTernyeckKoro pocta rocyAapcTea. 1o cnoco6CTBOBAAO aKTUBU3ALMU U POCTY KOAUYECTBEHHbIX U
KQueCTBEHHbIX MapameTpoB  NpPEANPUHUMATEAbCKOW  AeATeAbHOCTH. OAHAKO — MpUHATbIE
NPOU3BOACTBEHHO-9KOHOMUYECKUE MEXaHW3Mbl (GYHKUMOHUPOBAHUA CTPYKTYp TaKoro Tunma He
BCErAa YYMTbIBAKOT 0COOEHHOCTH BeAEHUS GU3HEca Ha NOKAaAbHbIX (DErMOHAAbHbIX) TEPPUTOPUSX,
HECMOTPA Ha ero BaXXHOCTb B Pa3BUTUH OU3HEC-CEKTOPOB IKOHOMMUKH.
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AKTMBM3aUMA NpPEANPUHUMATEAbCTBA KAaK HauboAee MOOMALHOW YacTW pbiHKA TPYAa,
NpUBAEKaKOWENH OCHOBHYID 4YacTb perdoHaAbHbIX TPYAOBLIX PECypcoB, B Hacrofiliee Bpems
paccMaTpMBaeTCi Kak OAMH M3 OCHOBHbIX (AKTOPOB KOMMAEKCHOTO pELUEHUSI KAUYEBbIX
OPraHW3aLWOHHbIX U MECTHBIX (PErHOHaAbHbIX) 3KOHOMUYECKUX NPOOAEM, NPEeXAEe BCEro 3a cuer
AMBEPCUPUKALUM IKOHOMMUUYECKOW AEATEAbHOCTW. Takasd akTMBM3auMa - CcocTaBAAKOLLanA
39KOHOMMYECKOr0 pocTa U npoLecca HUBEAUPOBAHUA HEeraTMBHbIX TEHAEHLMWI B chepe 3aHATOCTU B
perMoHaAbHbIX 3IKOHOMMUYECKUX CUCTEMAX.

MocteneHHas TpaHcdOpMauUMA OpraHW3aLUOHHO-NPABOBLIX (OPM, OU3HEC-PYHKLWH,
macwraboB M coep NPUMEHEHUA MNpPeANnpUHUMATEAbCTBA  CyLLECTBEHHO MOBAMSIAA  Ha
TEPMUHOAOTMYECKYHO CYLLHOCTb, 3aA0XKEHHYI0 B ee TpaKToBKe. [0 pe3yAbTatam 0600LEHUIA MOXHO
BbIAEAUTb ABA 3Tana no ee ONpeAeAeHHUIO.

Ha nepBom 3tane BHUMaHWe ObLINO COCPEAOTOYEHO MCKAHOUUTEAbHO HA 000CHOBaHWM
pucKa npeAnpuUHUMaTeAs. B LieAoM yTBEPXKAAAOCh, YTO NPeANPUHUMATEAL — 3TO YEAOBEK, KOTOPbIN
MMeEeT METOAOAOTHIO CTPATETMUYECKOT0 NPOrHO3UPOBAaHUA U roToB HpaTb Ha cebs byayLume pUcku, U
UbM AEHCTBUA XapaKTEPU3YHTCA HE TOAbKO )XEAAHWEM MOAYUMUTb MPUOLIAb, HO U abCOAOTHOW
FOTOBHOCTbIO MOHECTH YObITKM (MoTepu) No pe3yAbTaTaM CBOM AEWCTBMH. ITU UCCAEAOBaHMA
paccMaTpUBaAM  AEAOBYH) aKTMBHOCTb TOAbKO B KOHTEKCTE  PbIHOYHOrO  MeXaHu3Mma
camoperyavpoBanus [1]; B T0 e Bpemsi 6onee NOApPOOHOE W3YYEHUE HOBbIX IKOHOMUUYECKMX
OTHOLUEHHUI 3aCTaBMAO HaC paccmaTpuBaTh pasBUTUE IKOHOMUKM KaK LIUKA.

Ha Bropom arane ¢OpMUPOBAHMA HAYYHOr0 BUAEHUA ONPEAEAEHUA MOHATUA
«NPeANPUHUMATEALCTBO» UCCAEAOBAHUA ObIAM HanpaBAEHbI HA AMUHOCTb NPEANPUHUMATENS U Ha €0
QYHKLUH, KOTOPbIE paCCMaTPMBAAUCh C UCTOPUYECKOW TOUKU 3PEHUA, NOAYEPKUBAA NPpeUMyLLeCTBA
obwecrtBa, B KOTOPOM XXWAU AHOAW C NPEANPUHUMATEACKMMU COCOOHOCTAMMU. BoobLue, Takas BOAHa
HayuyHbIX AOCTH)XXEHMW B HayyHOM MUpe uacto accouuupyetcsa ¢ umeHem Ax. LLlymnetepa,
CYATaBLUEr0, 4YTO 3KOHOMMYECKOE pa3BUTHE OCHOBLIBAETCA HAa KOHKPETHOW QYHKLMUM
NpeANPUHUMATEAS U NPOABAAETCA B CTPEMAEHWUU UCNOAb30BaTh «HOBYHD KOMOUHaLUIO» HaKTOPOB
NPOU3BOACTBA, NPUBOAALIMX K UHHOBALUAM.

Ha tpetbem 3rane BO3HMKAQ MHOrOQYHKUWOHaAbHAs MOAEAb NpeANpUHUMMATEeAbCTBA,
OCHOBAaHHaA Ha pe3yAbTaTax 0000LIEHMA TEOPETMYECKUX WMCCAEAOBAHMWIi YXe He ToAbko M.
Lymnetepa, HO U NpeACTaBUTEAE HOBOW aBCTPMIHCKOM LUKOALI, TaKUX Kak A. Musec n O. Xaiek [2].

Pa3BuTe NpeANPUHUMATEALCKON AEATEABHOCTU HEBO3MOXHO 6€3 HapAeXallen NpaBoBO
0CHOBBI B rocypapctee. B 3akoHe Poccuiickoi ®epepauun «0 6U3Hece» 3T0 NOHATUE AEKAAPUPYETCA
KaK npsmas, caMoCTOfiTeAbHasi, CUCTEMaTMyeckas, Ha CBOW CTpax MU PUCK AEATEAbHOCTb MO
NPOU3BOACTBY, BbINOAHEHUID PABOT, OKa3aHWIO YCAYT AAA  MOAyYeHUs npubbiAM, KoTopas
OCYLLECTBASIETCA  3aperucTpUpoOBaHHbIMU  GU3UYECKUMU  U/UAM  IOPUAUYECKUMMU  AULLAMM.
MpeacTaBUTEAM  OTEUYECTBEHHOW  HAyyHOW  IKOHOMMYECKOW  LIKOAbI  paccMaTpuBaloT
npeAnpPUHUMATEALCTBO KaK 3IKOHOMMUYECKYIO KaTeropuio, MeToA ynpaBAeHUs, TN 3KOHOMUYECKOTO
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MbILUAEHUA, TO €CTb KaK 9KOHOMUYECKAA KaTeropusi, NpeAnpUHUMAaTEALCTBO OTPAXXaeT OTHOLLEHHUA
MeXAy CyObeKTamu B OTHOLLEHWK NPOU3BOACTBA, pacnpeAeAeHHUs U NPUCBOEHUA TOBAPOB U YCAYT;
KaK BUA 9KOHOMMUYECKOTO MbILIAEHUA. B 3TOW CBA3M CyLHOCTL NPEANPUHUMATEABCTBA CBOAUTCA K
MHULMATUBE, HOBATOPCTBY, CaMOCTOATEAbHOW AeATeAbHOCTM. Kak  meTop  ynpaBAeHus
npeAnPUHUMATEALCTBO NpeAnoAaraeT Haubonee noAHoe U 3GPEKTUBHOE UCNOAb30BAHKUE GAKTOPOB
NPOU3BOACTBA U XXEAAHUE Pean30BaTb CBOM TBOPUECKHUE CMIOCOOHOCTH.

CoaepxxaHue npeAnpUHUMATEALCTBA MOXHO paccMaTpUBaTh B HECKOAbKUX acneKTax:

- 310 $dopmMa 3KOHOMMYECKOW AEATEAbHOCTU MAM CB060AA BbiOOpa HanpaBAeHUA W
METOAOB AEATEAbHOCTU, CAMOCTOATEAbHOE MPUHATUE PELUEHWH, OpPUEHTALMA Ha ycnex, NPUObIAb,
OTBETCTBEHHOCTb 3a PeLUEeHUs, UX MOCAEACTBUA U CBA3AHHBIA C HAIMU PUCK;

- 9TO COOTBETCTBYIOLLMIA CTUAb U TUN NOBEAEHUA NPEANPUHUMATEN UAM UHULIMATUBHOCTb,
NOMCK HETPAAULIMOHHBIX peLleHuit, Maclutab U puck, AeAOBas XBaTKa;

- 370 0cob6as 3KOHOMMuYeckad OYHKUMA MO COBEPLUEHCTBOBAHWIO FOCYAAPCTBEHHOO
MexaHU3Ma, NOCTOAHHOMY 0OHOBAEHWIO IKOHOMMWKH, CO3AAHUI0 HHHOBALMOHHO# Cdepbl.

MpeAnpMHUMATEALCTBO KaK 0COOLIH BMA IKOHOMMYECKOTO NMOBEAEHHA peaAu3yeT CBOM
CBOMCTBA (MHULMATUBHOCTb, PUCK, 00bEAWHEHWE W HOBATOPCTBO) B YCAOBUAX KOHKYPEHTHOTO
B3aMMOAEMCTBMA  XO3AWCTBYIOLMX  CYOBLEKTOB. B  Takux  ycnoBMAX  COAEpXaHue
npeAnpUHUMATEALCKOM AEATEALHOCTH NPOABASIETCA HE TOABKO B MOAYYEHUU BbIFOA, HO U B CO3AAHUH
AYUYWIMX YCAOBMI AN BepeHMA Ou3Heca, uTO AIBASIETCA TAAGBHOW OTAMYMTEAbHOW 4epTou
npeAnpUHUMATEALCTBA KaK TUNA IKOHOMUYECKOT0 NOBEAEHHUA. B TO e BpeMs BCA IKOHOMUYECKas
AEATEAbHOCTb HE MOXET ObiTb MHHOBALMAMM, NOTOMY YTO WHHOBALWK - 3TO GOpMa NPOABAEHUA
HaKOMAEHHbIX PE3yAbTaTOB B MpOLECCEe AEATEAbHOCTH, MOpoXAaioLeh upelo. Takum o6pasom,
0600LwEHKE HAYYHbIX NOAXOAOB K BbIIBAGHMIO CYLWHOCTH NPEANPUHUMATEAbCTBA YKa3blBaeT Ha
He06X0AMMOCTb PaCCMOTPEHUA AAHHOTO ONPEAEAEHHSA C HECKOALKUX MO3ULIUA.

CornacHo NpPUHATOW CTPYKType BOCMPOM3BOACTBEHHOIO MpoLecca MPUHATO BLIAEAATH
yeTbipe 00AACTM NpPEANPUHUMATEABCTBA, @ MMEHHO: NPOM3BOACTBEHHYIO, KOMMEPUECKY!O,
¢duHaHCOBYIO U NOTPebUTEAbCKYI0. Apyrie BUAbI NPEANPUHUMATEABCKON AEATEALHOCTH, Hanpumep,
MHHOBALM1, MApPKETUHT, OTAEAbHO BKAKOUYEHDI B Y€TbIpe 0603HaU€HHbIE 30HbI. B leAOM 60AbLIMHCTBO
HayyHbIX UCCAEAOBAHUW NO ONPEAEAEHUI0 NMPEeANPUHUMATEALCTBA B AOKAAbHbLIX (PErMOHAAbHbIX)
cdepax npakTMUECKU He OTAMYAIOTCA OT €ro TPaAMUMOHHBIX UHTepnpeTauuid. OHM paccmaTpuBaroT
€ro Kak 0TpacAb PErMoHaAbHOW 3KOHOMWKM, B KOTOPOW AEMCTBYIOT CyObEKTbI X03AWCTBOBAHMA
Pa3sAMuHbIX OpPraHW3aUMOHHO-NPaBOBbIX GOPM M  GOpM COOCTBEHHOCTH, OCYLLECTBAAIIOLIUE
CaMOCTOATEAbHYI0, HHHOBALMOHHYIO, CUCTEMHYH), CAMOCTOATEAbHYH AEATEAbHOCTb Ha COOCTBEHHbIi
PUCK U peanusyloMe 3KOHOMMUYECKYHD aKTUBHOCTb C LEAbHD MOAYYEHUA IKOHOMMUYECKOTO U
couuanbHoro apdekra. Mbl cuutaem, Yto Takoe UCXOAHOE COAEpPXaHUe HECKOAbKO OrpaHWueHo,
NOCKOAbKY NPEANPUHUMATEALCTBO ABAAETCA OAULETBOPEHUEM NPOLIECCa UAW AEATEALHOCTH, NO3TOMY
€ro HU B KOEM CAy4ae HeAb3sl pacCMaTpUBaTh TOALKO KaK CEKTOP IKOHOMUKM.
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TepputopHanbHoe MNPEANPUHUMATEABCTBO TaKKe TPAKTYeTc KaK AeATEeAbHOCTD,
MHULMUPYEMas aKTUBHLIMU NPEACTaBUTEASIMU MECTHOTO CO00LLECTBA, 0CHOBAHHAA HA NPUMEHEHUH
COBPEMEHHbIX HayYHbIX U KOMMEPUYECKUX MOAXOAOB K YNpaBAEHWUID 3KOHOMMUKOW B PErMoHax M
MYHULUMNAAMTETAX M QYHKLMOHMpYIOLWAA B COOTBETCTBMM C TpebGOBaHUAMU 3NEMEHTOB
MHCTUTYLIUOHAABHOW cUCTEMDI. TaKasa AEATEAbHOCTb TPAAMLMOHHO OPUEHTUPOBAHA HA NPOU3BOACTBO
pa3Ho06pa3HbIX NPOAYKTOB U NPEAOCTaBAEHUE YCAYT, UX NPAMYHO NPOAAXY C LIEAbI0 MaTepUaAbHOIo
¥ MOPaAbHOTO NOOLLPEHUA MECTHBIX TPEANPUHUMATENEH-COOCTBEHHUKOB.

AHanu3 cywHocTH U 0ocobeHHoCTel NpeANPUHUMATEALCTBA, CNeLUUKU IKOHOMUUECKON
ACATEAbHOCTU  HA  AOKaAbHbIX  TEPPUTOPUAX  MO3BOASET  BLIAGAUTb  pAA  NPUCYLLUX
npeAnpPUHUMATEALCTBY QYHKLMUN: 3IKOHOMUYECKOHW, COLIUAAbHON, MHHOBALIMOHHOM, CTPATErMUECKOM,
OpraH13aLMOHHOW, AMYHOCTHOM, NCMXOAOTMYECKOMN, MHTErPUPYIOLLEH, PECYPCHON, IKOAOTMYECKOM,
KOHKypeHTOCnocoOHOW. Kaxpas U3 0003HAUEHHbIX (QYHKUWIA SABASETCA HEOTbEMAEMOM YacTbio
NpPeANPUHUMATENBCKO CPEABI B PErMOHE.

Mpu uccrepoBaHMKM 0cobeHHOCTEN NPEANPUHUMATEABCTBA AN CEAbCKOW MECTHOCTH
He06X0AMMO YUMUTLIBATb, YTO HEE XapaKTEpPHO HaAMUME MHOXECTBA BUAOB PECYPCOB, NO3BOASIHOLLUX
pa3BuUBaTb pa3AMuHble BUAbI AEATEALHOCTU. ITOMY TaKKe cnocobcTBYyeT pasHoobpa3ue NpUPOAHO-
KAMMaTUUYECKUX YCAOBUM, COLIMAAbHO-IKOHOMMYECKUX U UCTOPUUYECKUX O0COOEHHOCTEeH pa3BUTUA
OTAEAbHbIX TeppuUTOpWiA. Takas opraHu3auus HaceneHWs B CEAbCKMX perMoHax MMeeT CBOM
0C06€eHHOCTH:

- Ha 3T0# TepPUTOPUM HAUOOAbLLAA AOAS NPEANPUHUMATEALCKON AEATEALHOCTH HE UMeeT
NPeANPUHUMATEABCKOTO COAEPXAHUSA, T.e. OHA HE HanpaBAEHHOW Ha MOAyyeHUe NPUOLIAM. 3T
CBAI3aHO C WCNOAb30BAaHMEM MNPUPOAHBLIX pecypcoB, 06paboTKO 3eMAM BOKpYr AOMa U
BblpallBaHUEM NPOAYKTOB ANl BHYTPEHHEro NoTpebAeHus;

- Ha CeAbCKOM TEPPUTOPUU perMoHa 60oAbLLAsA YacTb NPEANPUHUMATEAbCKON AEATEAbHOCTH
CBfi3aHa C OAHMM M3 BaXKHEWLLUX pecypcoB. B T0 Xe Bpemsi MeCTHbi GU3HEC ABAAETCA OCHOBHbLIM
BMAOM AEATEAbHOCTH, MOCKOAbKY OH GOPMHUPYET OCHOBY AAA PA3BUTUA MHOTMX APYrMX BUAOB,
CBfI3aHHbIX ¢ 06ecneyeHMem yCAOBUIA AN BEAEHUA 0CHOBHOTO MECTHOIo 6u3Heca no NPOABUKEHUHO
NPOAYKLUM NOTPEOUTEAIM.
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SECTION 2. CHEMISTRY

UDC 541.64

Minakov G.l. The use of a fluorescent copolymer based on acrylamide with limited
swelling in an aqueous medium in the method of continuous glucose monitoring of
patients with diabetes mellitus

Minakov Grigory Igorevich
Technical engineer of Engineering and manufacturing department
Production unitary enterprise «FreBor»

Scientific adviser: Moroz Igor Alexandrovich
Deputy director for production
Production unitary enterprise «FreBor»

Abstract. The article discusses the use of a fluorescent copolymer based on acrylamide, which has a
limited swelling in an aqueous medium. The paper studies the chemical composition and properties of polymer
materials for fluorescent hydrogel, radical polymerization of acrylamide. The article considers the statistics
of the incidence of diabetes mellitus, the current state of the method of continuous glucose monitoring,
indications for its use, information and therapeutic possibilities and technical aspects. Special attention is
paid to the method of continuous glucose monitoring using a subcutaneous sensor.

Keywords: chemical sciences, medical sciences, diabetes mellitus, continuous glucose monitoring,
glucose, indicator hydrogel, polymer materials, acrylamide, polyacrylamide, radical polymerization

Diabetes mellitus is one of the most common diseases among endocrinopathies. The main
tasks in the treatment of this pathology are to maintain a normal level of glycemia and prevent the
occurrence and development of late complications, as well as the prevention of hypoglycemia [1].

Diabetes mellitus is a serious medical and social problem of the XXI century. The increase in
the incidence of diabetes mellitus in the Republic of Belarus, as well as throughout the world, poses
a number of important issues to the health system of the republic, including: correct and timely
diagnosis, organization of adequate medical care, provision of medicines, prevention of the
development of complications of the disease [2].

According to the experts of the World Diabetes Federation, there are more than 425 million
patients with diabetes mellitus in the world, the vast majority of whom have type 2. In the Republic
of Belarus for 2019-2020, 352,538 patients were registered at the dispensary, including 18,110
(5,1% of all) with type 1 diabetes, including 2,438 (0,7 %) children, 331,346 (94 %) patients with
type 2 diabetes, 434 (0,1 %) patients with gestational diabetes, and 2,648 (0,8 %) patients with
other specific types of diabetes [3]. Compared to 2013, the number of patients with diabetes mellitus
has increased significantly (Figure 1). As of January 1, 2013, 240,019 patients with diabetes
mellitus were registered at the dispensary in the Republic of Belarus, including 15,911 people with
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type 1 diabetes (6,6% of all), 222,656 people with type 2 diabetes (92,8 %), 364 gestational
diabetes mellitus (0,1 %), and other specific types of diabetes - 1088 (0,5 %) [2].

18110
352538 331346 15911

2013 i 2019-2020

240019 222656

2648
1088
364 434

Type 1 diabetes Gestational  Other specific

The nu.mber of patients Type 2 d'|abetes mellitus diabetes mellitusypes of diabetes
registered at the mellitus .
> mellitus
dispensary

H2013 2019-2020

Figure 1 - Comparative characteristics of the number of patients with diabetes mellitus, according
to the data of the Ministry of Health of the Republic of Belarus for2013, 2019, 2020

Self-monitoring of the blood glucose level of patients with diabetes mellitus is an important
component of the treatment of the disease. Methods of self-monitoring of glycemia are constantly
developing. Since the 70s of the XX century, glucose meters and test strips for them have been used
to monitor blood glucose levels. Since 1999, the use of the device for long-term control of glycemia
in patients with diabetes mellitus has been started. Long-term glycemic monitoring systems are
convenient and informative for the patient, allowing them to monitor glycemia throughout the entire
time of the sensor operation, and, accordingly, to adjust treatment more correctly. All over the world,
this method of self-monitoring of diabetes is actively developing, the development is primarily aimed
atlengthening the operating time of the sensor and the possibility of using smartphones as a reader.
Improving the methods of self-control of glycemia is important, since it allows improving the
compensation of the disease, increasing the quality and life expectancy of patients.

Diabetes mellitus is a severe somatic disease, in which there is still a high disability and
montality of patients associated with the development of diabetic complications.

Overthe past few years, there has actually been a revolutionary change in the practice of self-
monitoring of diabetes mellitus associated with the wide availability for diabetic patients of means
of continuous glucose monitoring (CGM) in real time, both in everyday life and when selecting
hypoglycemic therapy in a polyclinic or inpatient conditions.

Currently, to assess the quality of glycemic control, the most commonly used is the
determination of the level of HbAlc and the measurement of blood glucose by a glucometer.
However, neither one nor the other method makes it possible to assess the variability of glycemia
during the day, as well as to identify asymptomatic hypoglycemia, including nocturnal. At the same
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time, asymptomatic hypoglycemia, especially in elderly people receiving intensive insulin therapy,
with cognitive impairments, and contribute to the development of acute vascular complications,
including fatal heart rhythm disturbances and sudden death, with concomitant cardiovascular
diseases associated with diabetes. The fear of developing hypoglycemia can lead to an unjustified
reduction of the insulin dose and skipping injections, which reduces the quality of hypoglycemic
therapy [4].

The above-mentioned problems of hypoglycemic therapy are largely solved by continuous
monitoring of glycemia using various medical devices (subcutaneous sensors, insulin pumps, etc.),
since it allows you to:

- get a complete picture of changes in glycemia during the day;

- identify all episodes of hypoglycemia (including asymptomatic) and high hyperglycemia;

- the patient and medical staff should observe the changes in glycemia characteristic of the
patient after meals, physical exercises, on hypoglycemic drugs, especially if there is a change in the
treatment regimen;

- to compare continuous glycemic curves on different days of the week, which makes it
possible to choose special insulin therapy regimens on different days of the week.

Subcutaneous glucose sensor is a device that measures the concentration of glucose using
an indicator hydrogel, which relays the concentration using fluorescence, in patients with diabetes
mellitus. Fluorescent biosensors are an excellent alternative to replacing glucose meters, as they
have a number of advantages over them.

Among a wide range of polymer materials, polymer hydrogels occupy a particularly important
place, interest in which has increased significantly recently. Polymer hydrogels are used in various
fields of science and technology. Hydrogels are cross-linked polymers based on hydrophilic
macromolecules capable of equilibrium and reversible swelling in water and in aqueous solutions.
The values of the degree of free swelling have a range from several liters (strongly swelling polymer
hydrogels) to several millimeters per 1 g of dry matter. Polymer hydrogels have the ability to transition
from a slightly swollen state to a strongly swollen state and vice versa (collapse) in response to
changes in the ionic strength of the solution, temperature, external environment-pH, radiation, etc.

Polymer hydrogels are porous, well-swelling, but not water-soluble materials. They are
usually obtained by polymerization of water-soluble unsaturated compounds in the presence of a
bifunctional crosslinking agent. The water content in equilibrium swelling hydrogels ranges from 10
to>95 % [5].

The main chemical substance of the fluorescent hydrogel is polyacrylamide, which is
sensitive to glucose. The main requirement of a fluorescent copolymer based on acrylamide is a
limited swelling in an aqueous medium, while the fluorescence intensity of the hydrogel should
change exponentially with changes in the glucose content in the environment.
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Acrylamide H2C=CHC(O)NH- is an amide of acrylic acid, a monomer used mainly in the low-
stage industrial production of organic compounds based on hydrocarbon raw materials, as well as in
the production of important polymers with the common name polyacrylamides.

According to its properties, acrylamide is a white crystalline substance with a melting point
of Tn=84.5 °C, a boiling point of Tg= 215 °C, a density of p= 1,122 g/cms3, which has no color and
smell, has good solubility in water, alcohol and in any polar solvents. It consists of two primary
functional groups: the amide group and the double bond at the extreme carbon atom.

0O
HZCQJ\NH
2

Figure 2 - The structural formula of acrylamide

Acrylamide (Fig. 2), having two functional groups, is able to enter into reactions
characteristic of aliphatic amides and carboxylic acids, also due to the double carbon-carbon bond
at the extreme carbon atom, it easily enters into nucleophilic addition reactions [6].

It polymerizes to form polyacrylamide. It copolymerizes with other monomers-styrene,
vinylidene
chloride, etc. It enters into reactions characteristic of aliphatic amides of carboxylic acids. It easily
attaches amines, alcohols, ketones, etc. by a double bond

It polymerizes to form polyacrylamide. It copolymerizes with other monomers-styrene,
vinylidene chloride, etc. It enters into reactions characteristic of aliphatic amides of carboxylic acids.
It easily attaches amines, alcohols, ketones, etc. by a double bond.

Acrylamide is a toxic substance that is easily absorbed by the body when inhaled and
swallowed, absorbed through the mucous membranes and skin, it quickly spreads in the body
through the blood and affects the nervous system, liver and kidneys.

In the industry, acrylamide is obtained:

1. By hydrolysis (Fig. 3) of acrylonitrile with 84.5% H2S04 at 80-100 °C in the presence of
polymerization inhibitors (copper or iron salts, sulfur, phenothiazine, etc.). The resulting acrylamide
sulfuric acid salt is neutralized with a stoichiometric amount of NH3 or lime milk.
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H:SO:, HO . [L,C=CH-C-NI,
30 - 100°C O

Figure 3 - Scheme of acrylonitrile hydrolysis

CH,=CH-C=N + H.SO:

The reaction is exothermic. To prevent polymerization, inhibitors (copper, iron salts, etc.) are
introduced. Acrylamide is isolated from a cooled solution of the sulfate complex by neutralization
with lime milk or ammonia. The mineral salt precipitate is filtered out. Acrylamide can also be
isolated by sequential filtration through columns with anionite and cationite. The yield of acrylamide
is ~ 90% of the theoretical one. To obtain acrylamide in dry form, the solution (~ 8%) is evaporated
under vacuum after hydrolysis. Technical acrylamide contains impurities of acrylic acid and its salts.
Polymerization of such a monomer leads to the formation of a poorly stable and partially insoluble
copolymer of acrylamide with these impurities. Depending on the purpose, the technical monomer is
purified by recrystallization (from benzene or ethyl acetate), sublimation at low temperature in a
vacuum or filtration on a column with ion-exchange resins. The content of acrylamide in the technical
product is determined by bromide-bromate titration; an admixture of acrylic acid and its salts -
alkalimetrically; sulfuric acid - by precipitation with barite water; the amount of polymer - by
solubility in butanol. Acrylamide and its solutions are relatively stable up to 40-50 °C. Molten
acrylamide polymerizes easily. Acrylamide has a harmful effect on the nervous system and causes
muscle weakness (the polymer of acrylamide is not toxic).

2. By catalytic hydrolysis of acrylonitrile at 80-120 °C in the presence of copper catalysts
(Raney copper, Cu/Cr.03, Cu/Al203-Si0-, etc.). The degree of transformation of acrylonitrile is
98.5%. The main impurity is B-hydroxypropionitrile (up to 0,1%). This method of production is
preferable to sulfuric acid, in economic and environmental terms.

In laboratory practice, acrylamide can be obtained from acryloyl chloride or acrylic anhydride
and NH;s (fig. 4).

O O
Hﬁ:(:H—C‘f’Cl +2H;5N — Hjcch—c’fNH + NH,CI

Figure 4 - Laboratory method for obtaining acrylamide

Polyacrylamide (PAM) is a common name for a group of polymers and copolymers based on
acrylamide and its derivatives. This group includes: polyacrylamide - a nonionic polymer, its anionic
derivatives (for example, partially hydrolyzed polyacrylamide) and cationic derivatives [7].
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Polyacrylamide (fig. 5) is an odorless white polymer, soluble in water, formamide, glacial acetic
and lactic acids, glycerin. It swells in propionic acid, propylene glycol, diethyl sulfoxide. Itis insoluble
in methanol, ethanol, acetone, hexane. The glass transition temperature T;= 200 °C, the molar mass
reaches M= 1-106. The presence of carboxyl groups in the polymer (as a result of saponification of
amide groups) can have a greatimpact on the viscosity of polyacriamide, since the change in viscosity
with dilution will be of a «polyelectrolyte nature».

The chemical properties of polyacrylamide are determined by the presence of an amide group.
When the medium is heated or the pH of its solutions changes, partial hydrolysis occurs with the
formation of carboxyl groups. Heating of polyacrylamide above 100 °C leads to a decrease in the
nitrogen content due to imidization and the appearance of cross-linked structures.

—[CHz—He——
C=0

NH-2

n

Figure 5 - The structural formula of polyacrylamide

When polyacrylamide interacts with formaldehyde in aqueous solutions (20 °C, pH 8-10) or
in a non - aqueous medium, methylolation occurs [8].

Upon heating or acidification of polymethylolacrylamide or its solutions, three-dimensional
structures with ether and bridges are formed. Ethylene oxide is added to polyacrylamide.

lonic derivatives are obtained from polyacrylamide polymer by similar transformations. The
reaction with formaldehyde and bisulfite in an aqueous solution leads to partial (by 50%)
sulfomethylation.

Polyacrylamides are obtained from acrylamide by radical polymerization, using a variety of
initiating systems (persulfates, peroxides, redox pairs and photochemical) in an aqueous solution,
suspension or dispersion [9].

The main method of synthesis of polymers from acrylamide is polymerization in aqueous
solutions. The high rate of polymer formation and the production of a polymer with a high molecular
weight are the main factors determining the advantage of the polymerization process in aqueous
solutions. Other reasons for the widespread use of polymerization in water: reduction of energy costs
for the separation of the initial monomer, for the regeneration of organic solvents, reduction of
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environmental pollution, as well as the exclusion of the dissolution stage of polymer reagents, which
are usually used in the form of aqueous solutions.

Each polymer (polyacrylamide product) has certain physical properties. Polyacrylamide can
be in a solid state, in the form of an emulsion ora solution with a molecular weight of from a thousand
to more than a million Daltons. Polyacrylamide, unlike monomer (acrylamide), is less toxic to
humans, animals, fish or plants.

The reactivity of acrylamide is mainly due to the presence of a double bond, while
polyacrylamides are inert due to the absence of a double bond. Polyacrylamides, in turn, undergo
decomposition processes, depending on the conditions in which they are located, the nature of the
polymer and the presence of various impurities.

The amide group in polyacrylamides can be dehydrated or subjected to the process of
hydrolysis. Such reactions are being studied, since they can contribute to an increase in the toxicity
of the polymer due to the formation of acrylamide monomers.

The destruction of acrylamide polymers is accompanied by the breaking of C-C bonds,
accompanied by a decrease in the molecular weight of the polymer and worsens its applied
properties. To prevent the destruction of aqueous solutions, stabilizing additives are used (nitrites
and iodides of alkali metals, pyrosulfites, thiocyanates, glycols, esters, etc.), bactericides
(hexachlorophenol, pentachlorophenol, diafene), etc. [9]

The destruction of polyacrylamides can occur in five main ways:

1) Thermal;

2) Photochemical;

3) Chemical;

4) Biological;

5) Mechanical.

Simplified radical polymerization of acrylamide can be represented by a general scheme
[10]:

R* .
C'H;ZilfTH o R—CHE—('?H
el o
o’ NH, 0 NH,

R—CH,—CH + (n-1)CH,=CH —> TCH—CHY,
| | |
C C .
22N Z2AN VRN

o NH, 0 NH, o NH,

R’ - initiator's radical, 7 - degree of polymerization of the polymer
Figure 6 - Simplified radical polymerization of acrylamide
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During the polymerization of acrylamide, any two adjacent monomer links can be connected
in the «head to tail» position, or in the «head to head» position, or in the «tail to head» position.

In the vast majority of cases, the addition of acrylamide monomers in the «head to head» or
«tail to tail» type is associated with overcoming relatively large activation barriers. For this reason,
the most likely connection is in the «head to tail» position.

0. NH»
- \\Q\ 1//
—~CH,—CH— CH,—CH C|
c'* (|: —~CH,— CH—CH—CH,
0/;/ \\NH O/;/ \\NH |
2 2 /C%
N lTo
«head to tail» «head to head»
»—f’*('L‘H—CHg— CH,—CH
/(,% /;’/(J‘\
H,N O 0~ NH,

«tail to tail»

Figure 7 - Connection of acrylamide monomers according to three types

Radical polymerization of acrylamide usually involves several chemical stages: initiation,
nucleation and growth of the chain, chain breakage, chain transfer [10].

The initiation of radical polymerization consists in the creation of free radicals in the reaction
system that can start reaction chains. Polymerization can be initiated by the activating effect on the
monomer of various types of radiation, light in the visible and ultraviolet regions of the spectrum,
ultrasound, electric current, as well as with the help of substances that easily disintegrate into
radicals under polymerization conditions. In addition, combined methods of initiation are often used,
consisting in a combination of physical impact and material initiators.

The nucleation and growth of the chain is carried out by the sequential addition of monomer
molecules to the radicals resulting from initiation.

A chain break leads to a limitation of the kinetic and material chains. In this case, active
radicals disappear in the system or are replaced by low-active radicals that are unable to attach
monomer molecules. The chain breakage during radical polymerization mainly occurs when two
growing radicals interact as a result of their disproportionation (in ~ 70% of cases) or recombination
[10].
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The scheme of interaction of two growing radicals as a result of their disproportionation is
shown in Figure 8 (a), recombination in Figure 8 (b).

mCHz—c;rH + mCHz—(l'jH — ~J“CH2—(|1H2 + mCsz(le
C C C C
7\ O// N\

7N\ 7N\
4 0 NH, 0 NH, 0 NH, NH,

mCH2—|éH + wCHz—(}‘H —_— wCHz—('jH—CHg—CHm

|
G C C C
b FATTS 7\ 72N 72N
O NH, O NH, O NH, O NH,
a - disproportionation; b - recombination
Figure 8 - Chain breakage during radical polymerization

The breakage may occur due to the presence of impurities or inhibitors. A chain break can
occur at any length of the growing macroradical. Therefore, during polymerization, macromolecules
of different lengths (degrees of polymerization) are formed.

Chain transfer also leads to the restriction of material chains during polymerization. The
essence of these reactions consists in the separation of an atom or a group of atoms from a molecule
(the transmitter of the chain) by a growing radical. As a result, the radical turns into a valence-
saturated molecule and a new radical is formed, capable of continuing the kinetic chain. Thus, during
the transfer reactions, the material chain is broken, and the kinetic chain is not. The chain transfer
can be carried out through solvent or monomer molecules.

The polymerization rate of acrylamide is determined by the temperature, pH of the medium,
the nature of the solvent used, the presence of complexing agents, surfactants, chain transfer agents,
etc. in the system [10].

The process of radical polymerization of acrylamide is significantly influenced by the pH of
the reaction mixture. At high pH, hydrolysis of amide groups occurs. Atlow pH and high temperatures,
the formation of water-insoluble cross-linked polymers is possible due to the formation of imide
linkage (-CO-NH-CO-) between macromolecules.

Consider a fluorescent hydrogel based on polyacrylamide, which is sensitive to glucose.

Fluorescence, fluorescence is a type of luminescence characterized by a rapid attenuation
of the glow after the termination of excitation (r ~ 10-8-109 sec.).

Fluorescence is a phenomenon in which the absorption of light of a certain wavelength by a
molecule is followed by the emission of light of a larger wavelength (visible light). The fluorescence
method uses high-intensity illumination to excite the fluorescent molecules of the sample. When a
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molecule absorbs photons, the electrons are excited to a higher energy level [11]. After the electrons
"rest" and return back to their initial state, the vibrational energy is lost and, consequently, the
emission spectrum shifts towards longer wavelengths (fig. 9).

A

Stokes
‘ shift |

Absorption Fluorescence

wavelength, nm

Figure 9 - Fluorescence spectrum

The fluorescence spectrum is shifted relative to the absorption spectrum in the direction of
long waves. This phenomenon is called the "Stokes shift". Its cause is non-radiative relaxation
processes. As a result, part of the energy of the absorbed photon is lost, and the emitted photon has
a lower energy, and, accordingly, a longer wavelength.

Schematically, the processes of light absorption and fluorescence are shown in the
Yablonsky diagram (fig. 10).

The main, first and second electronic states are designated So, S1, and S», respectively.

E vibration
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‘1 ~__— conversion
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»
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L . phosphorescence
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0

Figure 10 - Yablonsky Energy Level diagram
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Each of these energy levels can consist of a set of vibrational energy levels, denoted by 0, 1,
2, etc. The effect of the solvent is not taken into account.

The transitions between different electronic levels are indicated by vertical lines. This
representation is used to clearly show the instantaneous nature of light absorption. This process
takes about 10-15 seconds, a time that is too short for a noticeable displacement of the nuclei (the
Frank-Condon principle) [12].

The Frank-Condon principle states that electronic transitions in molecules occur very quickly
compared to the movement of nuclei, due to which the distance between the nuclei and their
velocities do not have time to change during the electronic transition [13].

The Frank-Condon principle corresponds to the adiabatic approximation and is based on the
approximate separation of the total energy of a molecule into electronic energy and the energy of
motion of nuclei (vibrational and rotational), according to the Born-Oppenheimer theorem.

The Born-Oppenheimer approximation is a variation of the adiabatic approximation of the
Schrddinger equation in quantum mechanics, a method for analyzing molecular systems, which
consists in the fact that atomic nuclei and electrons are isolated and described separately in the
system, for which the characteristic times of state change are very different [14].

According to the Frank-Condon principle, in the simplest case of a diatomic molecule,
electronic transitions are most likely, represented by vertical lines on the diagram of the dependence
of the energy potential on the intemuclear distance for two combining electronic states.

In the excited states, the molecules are very short-lived (in the singlet state, usually much
less than in the triplet state) and become very reactive [15].

According to the Boltzmann distribution, at room temperature, most molecules are at the
lowest vibrational level of the ground singlet state So. It is such molecules that will mainly absorb
radiation.

Due to the large energy difference between the Sp and S levels, in fact, the S1 state cannot
be populated thermally in any fluorophores. Even a small thermally activated population of the first
excited vibrational state of the molecules can be registered using the difference in the absorption
spectra at different temperatures.

Light absorption is usually followed by several other processes. The excitation of the
fluorophore, as a rule, occurs up to some higher vibrational level of states (S1 or Sz).

With some rare exceptions, molecules in the condensed phase are characterized by rapid
relaxation to the lowest vibrational level of the state Si. This process is called internal conversion and
occurs mostly in 10-12 seconds. Since the typical fluorescence attenuation times are close to 10-8
sec, the internal conversion usually ends completely before the emission process. Therefore, the
emission of fluorescence is most often carried out from a thermally equilibrium excited state.

Similarly to absorption, the reverse transition of electrons to the lowest electronic level also
leads to an oscillationally excited state. Thermal equilibrium is achieved in a time of about 10-12sec.
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An interesting consequence of this consideration is that the absorption spectrum of the molecule
reflects the vibrational structure of the excited electronic states, and the emission spectrum reflects
the vibrational structure of the ground electronic state. In most cases, the electronic excitation does
not significantly change the location of the vibrational energy levels. As a result, the vibrational
structures appearing in the absorption and emission spectra are similar.

Molecules in the S; state can also undergo conversion to the first triplet state Ti. The
emission from Ty, called phosphorescence, is usually shifted towards larger wavelengths (lower
energies) compared to fluorescence. The conversion from S1 to Ty is called an intercombination
conversion. The transition from T, to the ground state is forbidden, as a result of which the rate
constant of such emission is several orders of magnitude less than the corresponding constant for
fluorescence [15].

Other factors that are not explicitly shown in the Yablonsky diagram can also affect the
emission of fluorescence: the influence of solvents, solvent relaxation, quenching, as well as
reactions occurring in excited states.

In a scientific experiment [16], a relationship was revealed between the concentration of
glucose in the blood sample under study and the actual part of the refractive index of blood (fig. 11).
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Figure 11 - The dependence of the refractive index of blood on the level
of glucose in the blood

Itis also possible to register the intensity of tissue fluorescence if glucose itself is used as a
fluorophore. When irradiating tissues with light with a wavelength of 308 nm, glucose molecules go
into an excited state and emit fluorescent radiation, which can be detected at 340, 380 or 400 nm.
Thus, the determination of glucose concentration can be carried out by direct irradiation of tissues
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with waves of 308 nm in length, followed by recording the radiation intensity at 380 nm (this
wavelength corresponds to the maximum intensity of the emission of fluorescent radiation by
glucose).

Having analyzed the scientific and methodological literature and having considerable
experience in the production of medical devices and devices, we can form the following conclusions:

- diabetes mellitus is a severe somatic disease, in which there is still a high disability and
mortality of patients associated with the development of diabetic complications;

- the dynamics of the increase in the number of patients with diabetes mellitus over the past 5
years is 5-8% per year. In the general structure of the prevalence of diabetes mellitus - type 2
diabetes mellitus in the Republic of Belarus occupies 94%. Over the past 20 years, there has been a
3-fold increase in patients with diabetes mellitus. Taking into account the significant growth of
patients with type 2 diabetes mellitus, monitoring before prescribing insulin therapy is currently
carried out by district internists (general practitioners) in accordance with the resolution of the
Ministry of Health of the Republic of Belarus No. 96 of 12.08.2016 «On approval of the Instructions
on the procedure for conducting medical examinations»;

- due to their biocompatibility, elasticity, diversity of composition and physical characteristics,
hydrogels alone or in combination with cells or drugs have found application in many fields of
medicine, including in endocrinology;

- the use of a fluorescent copolymer based on acrylamide as an indicator element of a
subcutaneous sensor for determining the blood glucose level of patients with diabetes mellitus will
optimize the process of constant monitoring of glycemia, which in turn will contribute to improving
the quality of life of patients with diabetes mellitus. The use of such a medical device will allow you
to respond in a timely manner to changes in glucose levels, which will significantly reduce the
development of diabetic complications;

- the article considers the chemical and physical properties of acrylamide and polyacrylamide,
their chemical nature and methods of preparation. Much attention is paid to the method of radical
polymerization. The theory of fluorescence of an indicator hydrogel sensitive to glucose is studied.
The kinetics of the polymerization reaction of acrylamide is studied;

- various sources can be used to excite the luminescent center. A necessary condition for their
effectiveness is the amount of radiation energy, which should be sufficient to excite the electronic
transition in the substance under study. Different types of luminescence are used in different versions
of the method of luminescent analysis.
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Ivanova S.1., Kornienko N.A. Features of the mathematical model for assessing the
time spent on production activities in operational management

OcobeHHOCTM MaTeMaTUYECKOH MOAEAU OLLEHKH BPEMEHHbLIX 3aTpaT Ha NPOU3BOACTBEHHbIE
AeNCTBUA B ONepaLuOHHOM MEHEe AKMEHTE
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MBaHoBa CBetnaHa UropeBHa

obyuatowiasncs no Hanpaeaenuto 44.03.05, npodunb “Matematuka U UHGpoOpPMaTUKA”,
COYMHCKUI rocypapCTBEHHbIN yHUBEPCHUTET (r. Coun)

KopHuenko Hapexaa AHApeeBHa

obyuatoLancs maructpatypbl, nporpamMma “MeHe AKMEHT MHOroypOBHEBO# 06pa3oBaTeAbHO
opraHu3auuu”,

CoYMHCKUI rocypapCTBEHHbIN yHUBEPCHUTET (r. Coun)

Abstract. One of the most important problems of operational management is the solution of issues of
high-quality performance of functions by employees of a structural unit. As a rule, neither the manager nor
the subordinates have any doubts about the need to improve the grassroots management circuit. At the same
time, each of the participants in the production process of the lower management circuit sees the solution to
this problem in different ways-this is another problem related to solving issues of improving the quality and
efficiency of the structural unit. At the same time, the solution to this problem is seen in the development of
an adequate mathematical model, and on its basis an information model that will allow determining the
optimal structure of the grassroots management circuit and rationally distributing the functionality among
the employees of the structural unit.

The proposed mathematical model is based on a conceptual approach that includes two principles-the
principle of logical completeness of the production action and the principle of nesting of production actions.
This approach allowed us to classify the production actions implemented in the structural division in a certain
way and to obtain effective mathematical and information models that allow us to solve a wide range of tasks
of operational management of the grass-roots management circuit. The basis of the mathematical model is an
additive algebraic structure, which follows from the conceptual approach to the definition of the concept of
“production action”. The main value operated in the mathematical model is the time spent on performing
production actions implemented in the structural unit. In the mathematical model, the time for performing
production actions of various levels is estimated. The proposed mathematical model has sufficient generality
and universality. It can be used in any structural divisions (not necessarily in the field of education), where
the property of nesting of production actions is revealed. This is its theoretical novelty and practical
significance.

Keywords: mathematical model, information model, operational management, control loop, model
efficiency

Annomayua. O0HoUL u3 6axHeriuiux npodiem onepayuoHH020 MeHeOKMeHa A6AAemcs peuieHue
Bonpocob kauecmBentoeo BuinoAHeHUA PYHKYUT COMPYOHUKAMU cmpyKmypHoeo nodpasdesenus. Kax
npaduio, Hu Yy pykoBodumeis, HU Y NOOUUHEHHLIX, He B03HUKAeM COMHeHUU 6 Heobxo0uMmocHu
coBepuiencmbobanus  Husoboeo KoHmypa ynpabaenus. Ilpu  smom  kaxOuil U3 YuaAcWHUK0B
npousboocmbenrozo npoyecca Gudum peuterue 3motl npobaemst no-cBoemy — 6 smom npobaema, c6A3AHHAA
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c peuienuem Bonpocob noBuimenus xavecrnba u  ppexmubrocmu  OeAMeABHOCHIU  CIMPYKIMYPHO20
noopasdesenus. Bmecme ¢ mem, peuterue 0003HauenHotl npobaemvl Gudumca 6 paspabomke adexBamHon
MAMEMAMU4ecKoil Mooeau, 4 HA ee 0a3e UHPOPMAYUOHHOT MOOeAU, KOMOpbie N03604A1m Onpedesums
ONMUMANLHYI0 CMPYKIMYPY HU306020 KOHMYpa ynpabienus u payuoHaIbHO pacnpedeiums pyHKYUOHAA
MexXOYy compyoHukamu cmpykmypHoeo nodpazdesenus. Ilpedraeaemuiti 100x00 k  ghopmupobaruio
MAMEMAMU1ECKOiL MOOeAU CIPOUMCA HA OCHOBe KOHYENnMYabHo20 no0xo0d, Bxaouaouseeo 06a npuHyuna
- npuHyun so2uveckoi 3abepuwiénnocmu npousbodcmbennoeo Oeicmbus U npuHyUNa BA0KeHHOCTU
npousBoocmbennvix OeticmBuii. Imom nodxo0 no3boaus onpedeséHHsIM 00pasom Kkaaccugpuyupobams
npousBoocmbentsie deticmBus, peasusyemsie 6 cmpyKmypHoM nodpasdeseHuu, U noAyuUms adexkBamuyio
appexmubryio mamemamueckyo u UHMOPMAYUOHHYI0 MOOEAU, KOMOpble 10360AAI0M petiams upoKuil
Kpye 3a0ay onepayuoHHO20 MeHeoxMenma Hu3060eo0 konmypa ynpabaenus. OcnoBoi Mamemamuyeckoi
Mmodeau aasemcs a00umubHas aseedpauneckas CMpyKmypa, cAe0youas U3 KOHYenmyaisHoeo nooxooa k
onpedeseruto noHamua “npousboocmbernoe OeticmBue”. OcHoBHOU Beaununou, uchosv3yemon 6
mamemamuyeckoil Modeau, aAbasemca Bpems, sampauubaemoe Ha BvimosHeHue npousbodcmbeHHbix
Oeticmbuil, peasusyemvix 6 cmpykmypHom nodpasdeseHuu. B mamemamuueckoin modeiu npousBooumcs
oyenka Bpemenu Ha Bvimoarerue npousboocmBentvix OeticmButl pasiuuno2o Ypobusa. IlpedsoxenHas
mamemamuyeckas, Mmodesb 0baadaem 0ocmamounou odbugHocmvio U yHubepcasvrocmoio. OHa Moxem
ucnoav3oBamscs 6 a100bix cmpykmypHbix nodpasdesenusax (He o0AsameavHo cghpepst 00pasobanus), ede
Bviabaeno cBoricmbo Baoxennocmu npousbodcmbervix deiictnButi. B amom ee meopemuueckan HoBu3HA U
NpAaKmuneckas 3HAYUMOCHb.

KaroueBvie croBa: mamemamuveckas Mmoleav, UHGPOPMAUUOHHAS MOOeAb, ONEPAYUOHHDLIL
MeHeOXMeHM, KOHMYp ynpabaenusa, s¢hgpexmubrocms Modeau

OAHOM M3 OCHOBHbIX MpobAeM ONepauMoOHHOT0 MEHEAKMEHTa ABASETCA (pOPMUPOBaHUE
3OPEKTUBHOI0 KOHTYpa ynpaBA€HUA HU30BOI0 YPOBHSA (€ro CTPYKTYpbl, NapameTpoB U UHAUKATOpOB
3QHEKTMBHOCTU AeAiTeAbHOCTH). HecMoTpA Ha AOBOAbHO 06WwMpHOE KOAWYECTBO paboT B 3TOW
obnaactu [2], [4], [6], [10], [11] u Ap. peLunTb yKa3aHHYt0 NpobAeMy B NOAHOW Mepe Noka He ypAaéTes.
Bmecte ¢ TeM BO3MOXHbI Pa3AMuHble MOAXOAbI K PelleHuo yKa3aHHO#i npobaembl [9]. OpHUM U3
3QOEKTUBHbIX BaAPUAHTOB peLLeHUs NPo6AeMbl MOXHO NPU3HATb UCNOAL30BaHWE MaTeMaTUUECKUX U
uHdopmauuoHHbIXx Moaenei [1], [3], [5], [8], [12], onucbiBalOWMX napameTpbl HU30BOTO KOHTYpa
ynpaBAeHUsi. C NoOMOLUBI0 MOCTPOEHHLIX MOAEAeH NOABAAETCA BO3MOXHOCTb KOHCTPYMPOBaHUSA
ONTUMAAbHOW CTPYKTYpbl KOHTYpa HW30BOr0 YnpaBA€HUSl. PacCMOTPUM OAHY M3 TaKuX
MaTeMaTU4YecKUX U MHGOPMaLMOHHLIX MOAEAEH Ha NpUMepe pa3paboTKn MaTeMaTHYECKON MOAEAH,
OMUCLIBAIOLLE AEATEALHOCTb CTPYKTYPHOTO NOAPa3AeAeHUs (AeKaHaTa GaKkyabTeTa).

AAS NOCTPOEHUA MaTemMaTMYecKon MOAEAM COCPEeAOTOUMMCA Ha OnpeAeAeHUMM OAHOTO U3
OCHOBHbIX MOHATWIA, WUCMOAb3YEMbIX B MNpeANaraeMoW MaTeMaTUYeCKOW MOAEAM - MOHATHM
“npon3BoscTBeHHOro AeHcreua’. 310 HOBOE TNOHATUE, HEe TOXAECTBEHHOE MPUHATHIM B
onepauuoHHOM MEHEMKMEHTE NOHATUAM “NPOM3BOACTBEHHBIH npouecce” [13], “npon3BoACTBEHHANA
onepauua”, [14] “onepauua” [14], [15]. MoHATHE “NPOU3BOACTBEHHOE AEHCTBUE” HE OyAEM CBOAUTD
K YKa3aHHbIM Bbllwe noHATMAM. Kak 1 B onpeaeneHuu [14], Tak 1 B onpeaeneHud [15] ¢ noHsTem
“onepayns’ cBA3bIBAETCA NPUCYTCTBUE O4HOr0 paboTHUKa, o4Horo paboyero mecra u T.A. B
peanbHON NpaKkTMKe paboTbl COTPYAHMKA AeKaHata NOAOGHOTO poaa OrpaHUYEHUst yXe He
CYLLECTBEHHbI - KOHKPETHYI0 OnepaLuio MOXET AeAaTb He OAMH, @ HECKOAbKO paboTHUKOB, pabouee
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mecTo paboTHMKA MOXET MEHSATbCA, MOXET noTpeboBaTbcs “nepeHanapka” 060pyAOBaHus, T.e.
yKa3aHHble onpeAeAeHUs NOHATUA onepaL MK 0Ka3biBalOTCA HE aKTyaAbHbI B COBPEMEHHbIX YCAOBUAX
AN paboTbl AeKaHata. B 3Toi CBAA3W M BBOAUTCA HOBOE ONPEAEAEHUE - ONpPEeAEAeHUE MOHATUSA
“Npon3BOACTBEHHOE AeicTBUE”. ITO NOHATHE KOHLENTyaAbHO OCHOBLIBAETCA Ha ABYX NPUHUMNAX:
NPUHUUNE AOTHYECKOH 3aBEPLUEHHOCTH ITPON3BOACTBEHHOIO ACHCTBHA W MPHHUHIIE BAOKEHHOCTH
NIPOH3BOACTBEHHBIX AEHCTBHA,

Obpatumca K KOHKperH3aum# NPOU3BOACTBEHHbIX AEWCTBMH AN GOPMMPOBAHUSA
MaTeMaTU4yeCcKOW MoAeAH. B 0CHOBY TUNOAOTMM “NPOU3BOACTBEHHBIX AEHCTBMI” AeKaHaTa NOAOXUM
ABaacnekra - pabota AekaHaTa C KOHKPETHbIM 00yYaroumcA (“npou3BOACTBEHHOE AeHcTBUE” A1)
U pabota AekaHaTa C akapeMUYecKoW rpymiod (“Npou3BOACTBEHHOE AeWCTBUE” Ao), T.e. y4anochk
VKPYITHEHHO TUNU3UMPOBATb NPOU3BOACTBEHHbIE AEWCTBUA AeKaHaTa - 3TO NPOU3BOACTBEHHbIE
AEWCTBUSA TaK Ha3bIBaeMOro “nepBoro” ypoBHA, CBA3aHHbIE C NPOU3BOACTBEHHbIMU AEHCTBUAMM AAA
CTyA€HTa (A1) U NPOU3BOACTBEHHBIMU AEHCTBUAMMU ANA akapeMUueckow rpynnbl (A2). 06beauHeHHe
3TUX AEHCTBUM NOPOXXAAET NPOU3BOACTBEHHOE AeicTBUE Ao, T.e. Ag = A1 U A,.

llpnmeyarne 1. B 4UCAO NPOW3BOACTBEHHbLIX ACUCTBUW NEPBOr0 YPOBHA BKAIOUMM TaKxke
NPOU3BOACTBEHHOE AEUCTBUE A3 - “HE PErMamMeHTHPOBAHHBIE [IPOH3BOACTBEHHBIE AECHCTBHA
AexaHara’ . AM npou3BOACTBEHHOTo AeUCTBUA Az BepHO: Az N A1= 0 u As N A= 0. Tak onpeperéHHoe
NPOU3BOACTBEHHOE AedcTBME A3 06ecneyuBaeT AOTMYECKYH0 MOAHOTY BCEX NPOU3BOACTBEHHbIX
AEWCTBMiA NepBOro ypoBHA, OCYLLECTBASEMbIX B A€KaHaTe, U CNpaBeAAMBOCTb paBEHCTBA:

i=3
Ay=A1UA, UA; = A;. (D
i=1

lpnumeyanne 2.Y dopmyabl (1) NPUCYTCTBYET “ kKaTeropHarbHeIi' cMbICA - 06beAUHEHWE BCEX
NPOU3BOACTBEHHbIX ACHCTBUI /7€PBOr0 YPOBHA - 3T0 He YTO MHOE, KaK 4elb GYHKUMOHUPOBAHUA
CTPYKTYPHOTO NOAPa3AEAEHUA OpraHu3aumu, T.e. “npoM3BOACTBEHHOE AEHCTBUE” HYAEB0ro YypOBHA
Ao - 3T0 Y4eAb, AN peann3aLiii KOTOPOi CO3AaHO CTPYKTYPHOE NoApa3AeAeHUe.

Tabanya 1

Ao - “ 0becneyenne pearensHocTv panyrsrera

F1 A1 - “ bopmupoBaHUE AOKYMEHTOB AN KOHKPETHOIO 00y4arolyeroca”

A | F2 A2 - “bopMUpOBaHUE AOKYMEHTOB AN KOHKPETHOH aKaAEMHYECKOH rpynibl*
F3 A3 - “He pernameHTMPOBaHHbIE BUABI NPOU3BOACTBEHHBIX ACUCTBUI 4exaHard’

B  coOTBETCTBMM C  NPUHUMUNOM  BAGKEHHOCTH  NPOU3BOACTBEHHbIX  AEHCTBUM
NPOU3BOACTBEHHbIE AeHCTBUA A1, 4>, A3 NePBOr0 yPOBHA BKAOUYAIOT NPOU3BOACTBEHHbIE AEHCTBUA
Aij, i=1,..3; j=1,... js “BTOpOro” ypoBHa (7abnnya 2):

Ar={ A, A2, Ass, .= A, AL A,
A ={ Ao, Ao2, Aus, ..}={ A}, FL, b,
A3={As1, As2, Azs, ..}={ A}, F1, A.
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3HaueHUA UHAEKCOB /i, f, 5 ONPEAEAAOTCA KOAMYECTBOM MPOM3BOACTBEHHLIX AEWCTBUN
KaXAOro BMAQ NPOU3BOACTBEHHbIX AEWCTBUI BTOPOr0 YPOBHA B CTPYKType AEATeAbHOCTH
CTPYKTYPHOIO NOAPA3AEAEHUA OpraHU3aLmu.

MpUMeHUTEABHO K AeKaHaTy OblAM BbIAEAEHbI CAEAYIOLIME NMPOU3BOACTBEHHbIE AEWCTBUA
BTOPOroypOBHA € YUéToMm [7]:

Tabanya2
A1 - “ GopMUpOBaHUE AOKYMEHTOB AN KOHKPETHOro 0byyarolyerocs’
F1 A1 - “bopMupoBaHue NpoeKTa npuKasa”
Ay | F2 Ai2 - “bopMuUpoBaH1E AOKYMEHTOB AAS OpraHu3aLmu yuebHoro npouecca”
F3 A3 - “He pernameHTMPOBaHHbIE BUABI NPOU3BOACTBEHHBIX AGUCTBUIA”
Tabanya 3
A - “dopMUpOBaHUE AOKYMEHTOB AN KOHKDETHOH aKaAEMHYECKOH rpynibl*
F1 A1 - “dopMupoBaHKE NPOEKTa NPUKa3a”
A | F2 Az - “GopMUpoOBaHKE AOKYMEHTOB AAA OpraHu3aLuu yuebHoro npouecca”
/3 A3 - “He pernaMeHTMPOBaHHbIE BUABI TPOU3BOACTBEHHbIX AEUCTBUI”
Tabmmyad
A3 - “He pernameHTUPOBaHHbIE NPOU3BOACTBEHHbIE AEHCTBUA JenaHard"
F1 A=
A | ...
Fh | Ap-".."

AHaAU3 3TUX AEMCTBUI NPUBEA K BbIBOAY 0 BO3MOXHOCTU (!) BbIAEA€HUA TPEX UAEHTUUHbBIX
rpynn Npou3BOACTBEHHbIX AEHCTBUIA BTOPOTO YPOBHS:
— ¢opmupoBaHue npoekTa npukasa (Ai1, A1),
— ¢$opmUpoBaHUE AOKYMEHTOB AN OpraHu3auuu yuebHoro npouecca (Aiz, A2),
— He pernameHTUpOBaHHbIE BUABI NPOU3BOACTBEHHBIX ACHCTBUI (413, A23).
Kaxaoe npousBoactBeHHoe Aeicteue A; (F1,2, ~1,3) Broporo ypoBHA BKAOYaeT
NPOU3BOACTBEHHbIE AEUCTBUA Ajjx TPETLEMOYPOBHS.
Paccmotpum, HanpumMep, KOHKpETU3aLUI0 NPOU3BOACTBEHHOIO AEHCTBUSA BTOPOIr0 YPOBHA A11
- @opmupoBanne npoexta npukasa (pa obyuarowerocs) yepes NPOU3BOACTBEHHbIE AEHCTBUA
TperberoypoBHa Auiy, k=1, ...19.

Tabnnya 5

A1 - “ dopMupoBaH1e AOKYMEHTOB ANA KOHKPETHOIO 00yyarouerocs’
Ay | F1 Ai1 - “dopmupoBaHKue NpoeKTa npuKasa”

k=1 Ai11 - “0 nepeBoAe BHYTpH By3a”

k=2 Ai12 - “0 nepeBoAe U3 APYroro By3a”

k=3 A113 - “0 BOCCTAHOBAEHWM B YUCAO CTYAEHTOB paHee OTYUCAEHHbIX CTYAEHTOB”

k=4 A114 - “0 NpepAOCTaBAEHUM aKapAeMUYECKOro oTnycka”

k=5 A115 - “0 BbIXOAE U3 aKAAEMUYECKOr0 0TnycKa”

k=6 A116 - “06 U3MEHEHUN paMUAUN”

k=7 A117 - “06 U3MEHEHWH rpaxpaHcTBa”

k=8 A118 - “0 BHECEHMU U3MEHEHWH B NpUKa3s”

k=9 At19 - “06 OTYHCAEHMM 32 NPOCPOYKY ONAATLI”

k=10 A1 10 - “06 OTYNCAGHUM CTYAEHTA 33 aKaAEMMUYECKYI0 HeycneBaemoCTh”

k=11 Ai111 - “00 OTYUCAEHMM CTYAEHTA N0 COOCTBEHHOMY XeAaHUI0”

k=12 A1112 - “06 OTYNCAEHUM CTYAEHTA-UHOCTPAHLLA 10 COOCTBEHHOMY XEAaHUH”
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A -

“ dopmu

pPOBAHWUE AOKYMEHTOB AN KOHKDETHOIO 00yyarolerocs’”

k=13 Ai113 - “00 OTYNCAEHUHM CTYAEHTA-UHOCTPAHLLA 3@ NPOCPOYKY ONAATbI”

=14 At114 - “06 OTYHCAEHMM CTYAEHTA-UHOCTPAHLLA 38 aKaAEMMUYECKYH0 HeycneBaemocTb ”
k=15 Ai115 - “0 Ha3HaYE€HUHU COLUANBHON CTUNEHAUMN (MaroUmyLLKe)”

k=16 A1116 - “0 Ha3HAYE€HWM NOBLILIEHHOW COLMAALHON CTUTIEHAUU (ManoUMyLLUE)”

=17 At1117 -“0 Ha3HAY€HWUM NOBBILIEHHOW CTUNEHANU NO BUAAM AEATEABHOCTH”

k=18 A1118 - “0 Ha3HA4Y€HWUU COLMANBHOW CTUNEHAUM (CUPOTBI)”

k=19 A1119 - “0 Ha3HAY€HWU COLIMANBHOW CTUNEHAUMU (MHBaAUADI)”

Kak BUAHO W3 Tabanysl 5 npov3BOACTBEHHOE AeicTBUE Ai1 AONYCKAeT HEeKOoTOpyH

cucremarusaynro. B 4acTHOCTM, MOXHO BbLIAEAUTb /py/fbl NMPOEKTOB NPUKA30B - MEpPEBOA,

BOCCTaHOBAEHHUE, aKaAeMHUYECKUI OTNYCK, U3MEHEHHUEe, OTYUCAEHHE, HA3HAUYEeHUe CTUNEHAUU (HO B

3TOM MOAEAM 3Ta rpynnupoBKa He MNpeAycCMaTpUBAETCA B CHAY cneuuduKu npeararaemon

MaTeMaTHYECKOM MOAEAH).

PaccmoTtpum, Hanpumep, KOHKpETU3aL U0 NPOM3BOACTBEHHOTO AEUCTBMA BTOPOr0 YPOBHA Az1

- POpMHUPOBAaHHE NPOEKTa MPHKA3a (MA TPYNNbl) Yepes NPOU3BOACTBEHHbIE ACHCTBUA TDETHEIO

ypoBHA A214, k=1, 8.

A - “ dopmu

Aoj

F1

Tabnmya 6
pOBaHUE AOKYMEHTOB ANI KOHKPETHOrO 00yYarolyerocs’”
A1 - “dopmupoBaHUe NpoeKTa npukasa”
k=1 A11 - “0 GOpMUpPOBAHMK aKaAEMUYECKOW rpynnbl”
k=2 A212 - “ 0 Ha3HAYEHUM aKapAeMUYECKON CTUNEHAUN”
k=3 Ax13 - “0 Ha3HAYEHMU aKaAeMUYecKon ctuneHauu (1 cemectp)”
k=4 A214 - “ 0 NepeBOAE Ha CAEAYHOLLUMIA KyPC CTYAEHTOB, yCNELWHO CAABLLMX CECCHID”
k=5 A215 - “ 0 nepeBoOAE Ha CAEAYIOLUMIA KyPC YCAOBHO NepeBeAEHHBIX CTYAEHTOB”
k=6 | Ax6- “0ponycke KTUA”
k=7 A17 - “06 OTYUMCAEHUU C AUNIAOMOM”
k=8 A18 - “0 NpeKpaLLeHUH BbINAATbI aKaA. CTUNEHAWU NPU NOABAEHUU aKapAeMUYECKOW
3aA0MVKEHHOCTH UAM MOAYYEHUH OTMETKH YAOBAETBOPUTEABHO (HA AETHEW ceccum)”

HakoHel, paccMOTpMM, KOHKPETU3aLUK NPOU3BOACTBEHHOTO AEHCTBUSI TPETLErO YPOBHS,

Hanpumep, @opPMHPOBaHHE [IPOEKTa [PHKA3a O [EPEBOJe BHyTpH By3a (A1) uepes
NPOW3BOACTBEHHbIE AEICTBUA YeTBEPTOroyPoBHA (A1114 /= 1,... 8).
Tabnnya 1
A1 - “ bopMmupoBaHUe AOKYMEHTOB AN KOHKPETHOIO 00yYarolyerocs”
Aij F1 Au1 - “bopmupoBaHMe NpoekTa npukasa”
k=1 A111 - “0 nepeBoAe BHYTPH By3a”
F1 A1111 - “npuém 3asBAEHUA - PErMCTpaLIMa - COTAacOBaHME AeKaHA”
E2 Ai112 - “ opMUPOBaHKUE NPOTOKOAA O NEPEBOAE CTyAEHTa”
E3 Ai113 - “ cornacoBaHue y Y\eHOB KOMUCCMM TPOTOKOAA 0 NEPEBOAE CTYAEHTa”
F4 Ai114 - “cornacoBanue B YMY npoToKoAa 0 nepeBoAe CTyAeHTa”
F5 Ai115 - “dopMUpOBaHUE UHAWBUAYAABHOTO NAAHA AMKBUAALIMK aKaAeMUUECKON
pa3HuUbI B yuebHbIX nAaHax”
F6 Ai116 - “NOAFOTOBKA rpaduKa AMKBUAALIMM aKaAEMUUYECKOH Pa3HULbI B y4eOHbIX
nAaHax”
E7 A1117 - “KCepoKonMpoBaHUe 3a4ETHON KHKKK”
F8 Ai118 - “dpopmMUpoBaHUE NpoeKTa Nnpukasa”
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Takum 06pa3om, B AEATEAbHOCTM AeKaHaTa Mbl BbIAEAE€M NPOU3BOACTBEHHbIE AEHCTBUA
YeTbIPEXYPOBHEN:

0-ypoBeHs - yeab NeATEAbHOCTH CTPYKTYPHOTO NoApa3aenenust (Ao, 7Taonnya l);

1-ypoBeHs - GaKTUUECKN OCHOBHBIE 3a4a4H, CTOSILLME NepeA CTPYKTYPHLIM NOAPasAeAeHUEM
(4, B Hawem cayuae ~1, 2, 3; Tabanya 1),

2-ypoBeHs - NOATOTOBKA TH/10B NOKYMEHTOB, KOTOpble 0pOpMAAIOTCA B AekaHate (4, B
Hawem cayvae /=1,2,3; /=1, 2, 3; Tabnnya 2, Tabanya 3, Tabanya 4);

3-ypoBeHs - NOATOTOBKA BHAO0B NOKYMEHTOB, COOTBETCTBYIOLLMX TUNAM AOKYMEHTOB (Aij«, B
Hawem cayvae /=1,2,3;/=1,2,3; k=1, 2, ... kj, Tabanya5s, Tabnya 6);

4-ypoBeHb - BUAbI “onepauOHHON” AEATEAbHOCTH COTPYAHMKA AeKaHaTta Nno NOAroToBKe
AOKYMEHTOB KOHKPETHOTO TUna v BUAA (4;;«/, B paccmatpuBaemom cayvae /=1,2, 3; /=1,2,3; k=1,
2,...k; 1=1,2, ... I, TabanyaT).

MUHbIX ypOBHEH NPOM3BOACTBEHHBIX AEUCTBUIA B AEATEABHOCTU CTPYKTYPHOrO NOApPa3AeAeHun
He BbIIBAEHO. YeTblpéXypoBHEBas CUCTEMa NPOU3BOACTBEHHBIX ACHCTBUN ABAAETCA OCHOBOH MN\A
NOCTPOEHUA MaTeEMaTUUECKOW MOAEAU OLEHKU BPEMEHU, 3aTpauuBaeMoro Ha NPOU3BOACTBEHHbIE
AEWCTBUSA B AeKaHarte.

MpuHUKMNMAAbHBIM acneKkToM B pa3paboTke MaTemMaTUUecKoi MOAEAU ABASIETCA KOHLEenuus
BAOXEHHOCTH NPOU3BOACTBEHHbIX AEWCTBUM. NPUMEHUTEABHO K MaTemaTMYecKon MOAEAU 3TO
03HayaeT CyMMUpPOBaHWe 3HAYeHUW BPEMEH, 3aTpauyMBaeMblX Ha NPOU3BOACTBEHHbIE AEHCTBUA
HU3LIEro YpPOBHA (B Hawem CAyyae NPOU3BOACTBEHHLIX AEWCTBUIA YETBEPTOrO YPOBHA) C
NOCAEAYIOLLIMM CYMMWpOBaAHMEM 3HAueHWW BpeMEH, 3aTpauMBaeMblX Ha MNPOU3BOACTBEHHbIE
AEWCTBMA CAEAYIOLLEr0 U MOCAEAYIOLIMX YPOBHEW - TPeTbero, BTOPOro U nepeoro. 3ameTum,
TeopeTMyecku 00OCHOBAHHOrO MOAXOAQ K ONPEAENEHMI0 BpPeMEHM Ha  BbINOAHEHHE
NPOU3BOACTBEHHbIX AENCTBUI Ha TEKYLLUIA MOMEHT B ONepaLMOHHOM MEHEAKMEHTE He CyLLecTByeT.
Kaxabld onepauMOHUCT 3aTpauuMBaeT pa3HOe BPEeMA Ha BbINOAHEHME OAHMX W Tex Xe
NPOU3BOACTBEHHbIX AEUCTBUM, NO3TOMY B UCCAEAOBAHUM OBLIAO NPEANOXKEHO UCNOAL30BaTh CPEAHEE
apudMeTHyecKoe 3HauyeHWe BPEMEHM, YKa3aHHOT0 COTPYAHMKaMKM AeKaHata Npu BbIMOAHEHWUM
O0AMHAKOBbIX MPOU3BOACTBEHHbIX AEHCTBUA.

Tabnmya 8
A1 - “ bopmupoBaHUE AOKYMEHTOB ANA KOHKPETHOIO 00yyaroLyerocs’ {, MUH.
Ay F1 Ai1 - “dopmupoBaHKME NpoeKTa npuKasa”
k=1 Ai11 - “0 nepeBoA€ BHYTPH By3a” 115
E1l A1111 - “npuém 3asiBAEHUA - PETUCTPALUA - 3
cornacoBaHue pekaHa”
E2 Ai112 - “ opmMUpPOBaHKE NPOTOKOAA O NEPEBOAE 30
CTyAeHTa”
E3 Ai113 - “ cornacoBaHue ¢ YrAeHaMu KOMUCCUU 5
NPOTOKOAA 0 NepeBOAe CTyAeHTa”
F4 Au1114 - “cornacoBanue B YMY npoToKoAa 0 nepeBoAe 15
cTypeHTa”
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A1 - “ GopMUpPOBaHUE AOKYMEHTOB AN KOHKPETHOIO 00yYaroLerocs’ f, MUH.
E5 Ai115 - “GopmHUpOBaHUE UHAMBUAYAABHOTO NAAHA 40

AMKBUAALMK aKapeMHUUYECKOH pa3HULbI B yUeOHbIX
naaHax”

E6 A1116 - “NOAroToBKa rpadmMKa AMKBUAALIMK 15
aKaAeMUYecKoii pasHULbl B y4e6HbIX nAaHax”

KT A1117 - “KCepOKONUpOBaH1E 3a4ETHON KHUKKK” 2

8 Ai118 - “GopmHUpoOBaHKE NpoekTa npukasa” 5

3ametuMm, 4T0 cneuuduka BbIAEAEHHBIX NMPOU3BOACTBEHHLIX AEHCTBUIA B CTPYKTYPHOM
noApa3AeAeHUU NO3BOAAET UX HAACCHPHLUHPOBATS B 3aBUCUMOCTU OT B/44a NAAHUpPYeMbIX 3aTpat
BPEMEHU Ha UX peanu3aLMnI0 - HMHBAPHAHTHLIE W BapHaTHBHbLIE NPON3BOACTBEHHbIE AeicTBUA. K
HHBAPHAHTHLIM OTHOCATCA NPOU3BOACTBEHHbIE AECWUCTBUA A12 - POPMHPOBAHHE AOKYMEHTOB ANA
opraHn3aynn y4ebHoro npoyecca DA CTYAEHTOB U Ao - QOPMHPOBAHHE AOKYMEHTOB ANA
OpraHn3aynn y4ebHoro npoLecca Ma akapeMUYecKoi rpynnbl. Bpems Ha ux peanusauuio MOXeT
ObITb ONpPeAeAeHOo 3apaHee, HanpuMep, B HaYaAe yue6Horo roaa.

K BapuarnsHeimM OTHOCATCA NPOU3BOACTBEHHbIE ACHCTBUA A11 - QOPMHUPOBAHNE TPOEKTOB
NPHKA30B MA CTYAEHTOB U Ao1 - QOPMHUPOBAHNE ITPOEKTOB TPHKA30B MA aKaAeMUUYEeCKOW rpynnbl a
TaKXXe NPOM3BOACTBEHHbIE ACHCTBUA A3 U A13, Aoz - HE perAaMeHTUPOBaHHbIE NPOU3BOACTBEHHbIE
AencTBUA. Bpems Ha uX peaau3auuto He MOXeT 6bITb onpeaeneHo 3apaHee. Peub MOXeT UATH TOAbKO
0 NPUOAU3UTEALHO MAQHMPYEMOM BPEMEHW Ha OCHOBE WH(POPMAaLMKU O 3aTpaTax BPEMEHW Ha 3TU
NPOU3BOACTBEHHbIE AEHCTBUA B NpeAllecTByOWwMe yuyebHble ropa. IT10T napametrp MMeeT
CTOXaCTUUECKHUI XapaKTep.

Bmecte ¢ TeM, B MaTteMaTMuecKOW MOAEAM HET pasAuuMs MeXAY BapUMaTUBHbIMU M
MHBAPWUAHTHLIMW BUAAMU NPOU3BOACTBEHHbIX ACHCTBUN.

PaccmoTpuM  MaremarHyeckyro  MOAeAb  OLUEHKH  BDEMEHH Ha  BbITOAHEHHE
NPOH3BOACTBEHHOIO AEHCTBHA A1 - POPMHPOBAHHE AOKYMEHTOB A CTYAEHTa. [TpOH3BOACTBEHHOE
Aecrene A1 06pasyetr MHOXeCTBO A = {A11, Ai2, A3}, TAe A11 - GOpMUPOBAHKE NPOEKTA NPUKA3a Ha
CTyA€eHTa; A12 - popMUPOBaHUE YUEOHBIX AOKYMEHTOB AAA CTYAEHTOB; A13 — HE pPErAaMEHTUPOBAHHbIE
BUAbI NPOU3BOACTBEHHbIX AEHCTBUH, CBA3AHHbIE C 06pabOTKOW MHPOPMALMK NO CTyAeHTaM. Takum
06pa3oM, MHOXECTBO NPOU3BOACTBEHHbLIX AEACTBUIA Aj; 2-T0 YPOBHAI AN MHOXeCTBA A1 - 310
MHOXECTBO, cocTosiiee U3 3 NOAMHOXECTB U, COOTBETCTBEHHO, MHOXXECTBO 71 3HaUeHW BpeMEHHbIX
npomeXxytkoB 71 = {711, 712, 113}, 3aTpau€HHbIX HA pearu3aLUI0 INEMEHTOB MHOXeECTBA A1. 3HaYEeHUA
ANS BPEMEH 711, T2, T13 ONPEAEAOTCA COOTBETCTBYIOLLMM CYMMUPOBAHUEM.

0cobeHHOCTbI0 pOPMUPOBAHUA MATEMATUYECKOW MOAGAM Pacyéra BpeMeHHU B 3TOM CAyyae
ABNACTCA  PASNMYHBIH YPOBEHb ONPEAENEHHOCTH HHPOPMAaUHH O KOAMYECTBE BpPEMEHU Ha
BbINOAHEHUE NPOM3BOACTBEHHBLIX AEWCTBUH TpPETLEr0 YPOBHA, W, COOTBETCTBEHHO, KOAMYECTBA
BPeMEHH Ha BbINOAHEHUE NPOU3BOACTBEHHOIO ACCTBUA BTOPOroYPOBHS.

1. PaccmoTpum MoA€eAb pacuéta BPEMEHHU Ha peaAn3aLuio NPOU3BOACTBEHHOTO AEMCTBUA A11
BTOPOroYPOBHSA — QOPMUPOBAHHNE ITPOEKTA TPHKA3A ANA CTYAEHTA.
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Bpewms, t14, 3aTpayeHHOE Ha NPOU3BOACTBEHHOE AEHCTBUE A11; TPETHEIO YPOBHA HA 04HOMO

CTYAEHTa, COCTaBAAIET

Ny
t11j = z t11jk» (2)
k=1

TA€ N, - KOAMYECTBO NPOU3BOACTBEHHbIX AEHCTBUA YeTBEPTOr0 YPOBHA NpPU BbINOAHEHWH
NPOU3BOACTBEHHOIO AEHCTBUA A11,TPETLETO YPOBHA HAa OAHOTO CTYAEHTa.

Bpewms, 3aTpaunBaemoe Ha NPOU3BOACTBEHHbIE AGHCTBUA BUAA 11/ TPETHErOYPOBHS, 3aBUCHT
OT KOHKPETHbIX CUTYalWi, CBA3AHHbIX CO CTYAEHTOM A#YHO (NepEBOA BHYTPU By3a, NEPEBOA U3
APYroro By3a, BOCCTAHOBAEHHUE B UNCAO CTYAEHTOB, NPEAOCTaBAEHUE aKaAEMHUUECKOTO OTNYCKA U Ap.)
M CBA3aHO C KOAMYECTBOM CTYAGHTOB Ty 1 ;.

Bpema T;,; peav3auun npou3BOACTBEHHOTO AEHCTBUS Ai1j B KOAMUECTBE 71pq; “WITYK

MOXeT ObITb npeACTaBA€HO B BUAE:

Ty1j = Nqqj " t11j) 3)
Bpems T, {, 3aTpaueHHOe Ha NPOU3BOACTBEHHOE AEHCTBUE A11, COCTABASIET
ns
Ty, = Z T11j' (4)
j=1

rAe n3 - KOAMYECTBO NPOU3BOACTBEHHbBIX AEHCTBUI NPU BbINOAHEHUM NPOU3BOACTBEHHbLIX AEHCTBUI
A11,TPETLETO YPOBHS.

2. PaccMOTpUM MOAEAb pacyéTa BPEMEHH Ha peaAu3aLuio NPOU3BOACTBEHHOTO AEUCTBUA A12
BTOPOro YPOBHA - @OPMHUPOBAHHE YYEOHbIX AOKYMEHTOB AAA  CTyAEHTOB. 0COOEHHOCTbIO
$OpMUpPOBaHUA MATEMATUYECKON MOAEAH B 3TOM CAyyae AABASETCA 4OCTATOYHAA OfPELAEAEHHOCTD
MHPOPMALMK 0 KOAUUECTBE BPEMEHU AASl BCEX YPOBHEH NPOU3BOACTBEHHDBIX AEUCTBUMA.

B cTpykType Npou3BOACTBEHHOIO AEUCTBUA A12 BTOPOro ypOBHA OUEBUAHO NPUCYTCTBUE TPEX
BMAOB NPOU3BOACTBEHHbIX AEHCTBUI TPETLETO YPOBHS:

1) popmupoBaHMEe AOKYMEHTOB AN NEPBOKYPCHUKOB;

2) bopMUpOBaHUE AOKYMEHTOB AAfl BCEX CTYAEHTOB N0 pe3yAbTaTaM CECCUM;

3) dopmupoBaHMe CNPaBOK U AYyOAUKATOB AOKYMEHTOB (B CAyuae UX yTepH) AAS CTYAEHTOB.

B cayuae 1):

- dopMUpOBaHUE CTYAEHYECKOTO buneTa;
- popmHUpOBaHUE AMYHON KAPTOYKHK;
- dopmupoBaHue yuebHON KapTOuKK;
- GopMUpOBaHUE 3AYETHON KHUKKH,
Bpems T,,; Ha yka3aHHble NPOU3BOACTBEHHbIE AEHCTBUA ONPEAGAAETCA KaK NPOU3BEAEHHE

_ 1),
Tiz2j = ny5 * tizjs
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rae ng)] - KOAMYECTBO NPUHATLIX HA NEPBbIH KYPC CTYAEHTOB,

t12j - BPEMSA Ha BbINOAHEHWE OnepaLui NPOU3BOACTBEHHOTO AHCTBUA A, ;.
B cayuae 2):
- BHECEHUE AQHHbIX B CTyA€HYECKMI OUAET B TEKyLLEM yueOHOM roay;
- BHECEHHUE AAHHbBIX B yueOHy0 KapTouKy B TeKylLeM yyebHOM roay;
- BHECEHME AQHHbIX B 3a4ETHYH0 KHWXKKY B TEKYLLEM yueOHOM roay,
Bpems T,,; Ha yka3aHHble NPOU3BOACTBEHHbIE AEHCTBUA ONPEAGAAETCA KaK NIPOU3BEAEHHE

2
Tioj = ni3) iz

2
rae ngz)] - 0611ee KOAMUECTBO CTYACHTOB Ha daKyAbTeTe,

B cayuae 3):
- dopmMUpoBaHUKE CNPABOK,;
- bopmupoBaHue AybAMKaTa CTyAeHUYEeCKOro uneta;
- dopmUpoBaH1Ee AYOAMKATaA 3aUETHON KHUXKKH,
Bpema T, ; Ha yKa3aHHbIE NPOU3BOACTBEHHbLIE AEHCTBUA ONPEACAAETCA Kak NPOU3BEAEHHE

— ,3 .,
Tiz2j =15 tizjs

3
rpe Tlgz)] - KOAUYECTBO CTYAEHTOB, OﬁpaTMBLIJVIXCFI B A€KaHaT AN peaAu3auiuu YKa3aHHbIX

NPOU3BOACTBEHHbIX ACCTBUM.
Bpems T} ,, 3aTpaueHHOe Ha NPOM3BOACTBEHHOE AeUCTBUE A1z, COCTABAAET

ns
Ty, = 2 T12j' (5)
j=1

rAe 13 - KOAMYECTBO NPOM3BOACTBEHHbIX AECTBUI NPU BbINOAHEHUU NPOU3BOACTBEHHbBIX AEHCTBUIA
A12,TPETLETO YPOBHS.

3. PaccMoTpum moAeAb pacuéta BpeMEHHU Ha peann3aLio NpOU3BOACTBEHHOTO AEMCTBUA A13
BTOPOro YPOBHA - HE PErMameHTHPOBAHHBIE BHAbI IPOH3IBOACTBEHHbLIX ACHCTBHH HA CTYAEHTA.
0OcobeHHOCTbIO (HOPMUPOBAHUA MaTeMaTUUECKOW MOAEAM pacuyéta BpPEMEHM B 3TOM CAyyae
ABAAETCA HEOMPEACAEHHOCTL KOAMUECTBA BPEMEHHU AN BCEX HWXKHUX YPOBHEW NPOU3BOACTBEHHDIX
AenctBuit. Ho B AoOOM cAyyae Bpemsi, 3aTpaueHHOEe Ha BbiNOAHEHUE NPOU3BOACTBEHHOTO AECTBUA
A1z, BypeT onpeAensiTbCA N0 0AHOM U3 PaCCMOTPEHHbIX Bbille cxem 1) UAK 2) B 3aBUCUMOCTH OT BUAA
3anpoca MUHGOPMaLUU NO CTYAEHTY:

ns
T3 = Z T13j- (6)
j=1

HakoHeu, Bpems 71, 3aTpayeHHOE Ha NPOM3BOACTBEHHOE AeHCTBUE A1, COCTaBASIET
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nz
Ty=Ty+ T+ T3 = ZTli' (7)
i=1

rAe n, - KOAMYECTBO NPOU3BOACTBEHHbLIX AEHCTBUIA BTOPOTrO YPOBHS,
T1/- Bpems Ha BbINOAHEHWE NPOU3BOACTBEHHbLIX AeHCTBUI A1/, ~1,3 BTOPOro ypoBHS.

PaccmoTpuM  MaTemMarHyeckyro  MOAENb  OLEHKH  BDEMEHH Ha  BbIIOAHEHHE
NPOH3BOACTBEHHOIO ACHCTBHA Ao - (POPMHDPOBAHHE AOKYMEHTOB AN aKaAEMHYECKOH IPyIbl.
llpon3sBoscreerHoe gevicTere A 06pasyeT MHOXECTBO A = {41, A2z, A23}, TAE A21 - GOpPMUpPOBaHUE
npoeKTa NpuKa3a Ha akapemuueckyro rpynny; A - GopmupoBaHue YueOHbIX AOKYMEHTOB AAA
aKapeMUUYeCcKoW rpynnbl; A3 - He pernameHTUpPOBaHHbIE BUAbI MPOU3BOACTBEHHBIX AEWCTBUMA,
CBfI3aHHbIE C aKaAEMHUYECKOi rpynnoii cTyAeHToB. Takum 06pa3om, MHOXECTBO NPOU3BOACTBEHHbIX
AEUCTBUI Aj; 2-T0 YypOBHA ANI MHOXECTBA A - 3TO MHOXECTBO, cocTofilee M3 3 NOAMHOXECTB
COOTBETCTBEHHO, MHOXECTBO /2 3HaYEHUW BPEMEHHBIX NPOMEXYTKOB 1 ={/1, 2, b3}, 3aTpayeHHbIX
Ha peaAu3aLul0 INeMEHTOB MHOXecTBa Ao. 3HauYeHUsI AN BPEeMEH D1, ho, 53 onpepeAdoTcs
COOTBETCTBYIOLLMM CYMMUPOBAHUEM.

Kak u B cayuae ¢ NpOU3BOACTBEHHbIM AEWCTBMEM Ai CyLLECTBYET Pa3AMUHbIA YPOBEHb
ONpPeAEeAEHHOCTU MHGOPMALUM O KOAMYECTBE BPEMEHM HA BbINOAHEHWE NPOU3BOACTBEHHbIX
ACWCTBUIA 7perbero yYpoBHA, W, COOTBETCTBEHHO, KOAMYECTBA BpPEMEHM Ha BbINOAHEHUE
NPOW3BOACTBEHHOIO AEUCTBUA BTOPOIOYPOBHA.

1. PaccmoTtpum moAaeAb pacuéta BPEMEHHM Ha peaAn3aLuio NPOU3BOACTBEHHOTO AEMCTBUA Ao1
BTOPOIo YPOBHA — POPMHPOBAHHE MPOEKTA MPHKA3A AA akasemmuyeckon rpyiisl. 0COOEHHOCTbIO
¢dopmMupoBaHMA MaTeMaTUYECKOW MOAEAM pacyéra BpeMeHU Ha BbiMOAHEHHE NPOU3BOACTBEHHbLIX
ACWCTBWIA BTOPOroypoBHA Ax1 ABAAETCA /10AHAA ONPEAEAEHHOCTH 3aTpaT BPEMEHU AAS BbIMOAHEHUSA
NPOU3BOACTBEHHbIX ACUCTBUI 3 U 2-T0 YPOBHEW.

Bpewms t,, j, 3aTpaueHHOE Ha NPOU3BOACTBEHHOE AEHCTBUE A21; TPETHEIO YPOBHS M O4HOH

aKapeMHnYecKon rpyiisl, COCTaBASET
Ny

lr1j = Z ta1jk
k=1

raemn, - KOAMYECTBO NPOU3BOACTBEHHbLIX ACUCTBUH NPU BLINOAHEHUW NPOU3BOACTBEHHOIO AEUCTBUA
A1, TPETLEr0 YPOBHA Ha OAHY aKaAeMUYECKYHO rpynny.

Bpewms, 3aTpaunBaemoe Ha NPOU3BOACTBEHHbLIE AEUCTBUA BUAA A21/ TPETHEIOYPOBHA 3aBUCHUT
TOAbKO OT KOAUYECTBA aKaAEMUYECKUX TPYNN Ha GaKyAbTETE 754 ;.

Bpemsa T,;; peanusauuu npoU3BOACTBEHHOTO AEUCTBUA A,q; B KOAMYECTBE 751 “WITYK”
MOXeT ObITb NPEACTaBAEHO B BUAE:

T21j = nyqj " Loy,
Bpewms T4, 3aTpaueHHOe Ha NPOU3BOACTBEHHOE AeHCTBUE A1, COCTABAAET
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ns
Ty = Z T21j' 8)
j=1

rAe 13 - KOAMYECTBO MPOM3BOACTBEHHBIX AEHCTBUI NPU BbINOAHEHUU NPOU3BOACTBEHHbBIX AEUCTBUHA
A1, TPETLETO YPOBHS.

2. PaccMoTpUM MOAEAb pacuéra BpeMeHU Ha peaAu3aLmio NPOU3BOACTBEHHOIO AEUCTBUA Ao
BTOPOIo YPOBHA — POPMHPOBAHHE YYEOHBIX JOKYMEHTOB A aKaAeMHYEcKoH rpyiiibl. OCHOBHOM
0CO6€EHHOCTbI0 GOPMUPOBAHUA MaTeMaTMYecKoi MOAEAM pacuéra BPEMEHM Ha BbIMOAHEHHE
NPOU3BOACTBEHHOTO AEWCTBUAI BTOPOro YpPOBHA Abo  ABNAETCA AOCTATOYHAA OfPEAENEHHOCTD
KOAMYECTBA BPEMEHU AN BCEX YPOBHEW NPOU3BOACTBEHHBIX AEUCTBUA.

B cTpyKType npou3BOACTBEHHOIO ACHCTBUA Axo BTOPOro YPOBHA OUEBUAHO NPUCYTCTBUE ABYX
BUAOB NPOU3BOACTBEHHbLIX AEHCTBUIN TPETLETO YPOBHSA:

1) pabota c AOKyMEHTaMKU akapAEMHUUYECKOM rpynnbl (“6ymaxHblil BapuaHT”);

2) popmuUpoBaHME AOKYMEHTOB Ha aKaAeMUUYECKYHO rpynny (“aNneKTPOHHbIA BapUaHT”).

B cayuae 1):

- popmUpOBaHUE 3a4ETHO-IK3aMeHaLUOHHOW BEAOMOCTH;

- popmupoBaHue CBOAHOM BeAOMOCTH AAa TIK;

- popMmuUpoBaHUe NaKeTa AOKYMEHTOB AAA cekpeTtaps TUA;

- nepepaya AOKymeHTOB 1o M'MA B oTAEA KAAPOB;

- nepepaya AOKYMEHTOB B apX1B
BpemsA T,,; HayKa3aHHble NPOU3BOACTBEHHbIE AEUCTBUS ONPEAENSIETCA KaK NPOU3BEAEHHE

Ty2j = Nazj * tazj,
TA€ 7, - KOAMYECTBO aKaAeMUYECKHUX rpynn Ha dakyAbTeTe UAW KOAUYECTBO BbIMYCKHbIX rpynn Ha
dakynabteTte,
t,2; - BPEMS Ha BbINOAHEHUE NPOU3BOACTBEHHOTO AEHCTBUA A5 ;.
B cayuae 2):
- BHECeHHe AaHHbIX N0 CTyAEHTaM akaAeMUUYEeCKOW rpynnbl B 6a3y AaHHbIX “Bepomoctn”;
- BHECEHHE AAHHDBIX N0 CTYyAEHTaM akaAeMUUYECKOW rpynnbl B 6a3y AaHHbIX “AekaHat”;
- BHECEHHUE AAHHbIX N0 CTYAGHTaM akaAeMUUECKOW rpynnbl B 6a3y AaHHbIX “Aunaom”,
Bpemsa T, ; Ha yKka3aHHbIE NPOU3BOACTBEHHbIE AEUCTBUA ONPEAENSETCA KaK IPOU3BEAeHHE
Ty = nyyj - tayj,
TA€ 1,5 - KOAMYECTBO aKaAeMUYECKUX TPYNN Ha GaKyAbTETE AU KOAMYECTBO BbINYCKHbIX IPynn Ha
¢daKkyabTETE, NMPU ITOM BpeMS Ha BbIMOAHEHUE NPOU3BOACTBEHHOIO AEWCTBUA OMNpPEAEAeHO HE
A0CTaTOYHO YETKO B CBA3M C HECTaOUAbHBIM GopMaTom paboTbl UHGOPMALMOHHOW CUCTEMDI By3a.
Bpems T,,, 3aTpaueHHOEe Ha NPOU3BOACTBEHHOE AEHCTBUE Aoz, COCTABAAIET
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ns
Ty, = Z T22j' 9)
j=1

rAe 13 - KOAMYECTBO MPOM3BOACTBEHHBIX AEHCTBUI NPU BbINMOAHEHUU NPOU3BOACTBEHHbBIX AEUCTBUHA
A2, TPETLETO YPOBHS.

3. Paccmotpum MoAeAb pacyéta BpeMeHU Ha peaAu3aLuio NPOU3BOACTBEHHOTO AEHCTBUA A3
BTOPOro YPOBHAA - HE PEMAMEHTHPOBAHHLIE BHAbI  POH3IBOACTBEHHbIX AEHCTBUA HA
akagemuyeckyro rpyny. 0co6€HHOCTbI0 GOPMUPOBAHUA MAaTEMATUUECKOW MOAEAM B 3TOM CAyYae
AABAAETCA HEONPEAENEHHOCTL KOAMYECTBA BPEMEHU ANA BCEX YPOBHEN NPOU3BOACTBEHHBIX AEHCTBUM
B CBA3M C HEU3BECTHOCTBIO NPeAnoAaraeMbix 3apaHuid. Tem He meHee, Bpems T, 3, 3aTpayeHHOE Ha
BbINOAHEHUE NPOU3BOACTBEHHOTO AEUCTBUA A3, ONPEAEAAETCA N0 OAHOW U3 PACCMOTPEHHDIX BbiLLe
cxem 1) uau 2) B 3aBUCMMOCTHM OT BUAA 3anpoca MHPOpMaLIMK N0 aKaAeMUYECKUM rpynnam.

HakoHeu, Bpems 72, 3aTpayeHHOE HA NPOU3BOACTBEHHOE AeiCTBUE Ao, COCTABAAET

na
T,= ) Tu (10)
i=1

rAe n, - KOAMYECTBO NPOU3BOACTBEHHBIX AEHCTBUM,
D - Bpems Ha BbINOAHEHWE NPOU3BOACTBEHHbIX AEHCTBUI A/, ~1, 2, 3 BTOPOro ypOBHA.
Paccmotpum  matemaTM4yeckyrd  MOAEAb  OLEHKM  BPEMEHM HA  BbIMOAHEHME
NPOU3BOACTBEHHOIO AEWCTBUA A3 - HE perAaMeHTUPOBaHHbIE BUABI MPOU3BOACTBEHHBIX AENCTBUI
AeKaHata. IAeMeHTbl MHOXecTBa A3z KOHKPETU3MPYHOTC N0 Mepe NpPOU3BOACTBEHHOM
He00X0AMMOCTH (BHELUHME U BHYTPEHHUE 3anpoCbl, TPe6oBaHUA U T.A.). Takum 00pa3om, MHOXECTBO
NPOW3BOACTBEHHbIX AEMCTBUI 2-T0 YPOBHA A MHOXECTBA As — 3TO MHOXECTBO, cocrosilee U3 k
noaAMHoxects BUAA Ask: As = {As1, As2, ... As}, COOTBETCTBEHHO, MHOXECTBO T3 BpeMeHHbIX
npomexytkoB Tz = {T31, Ts2, ... T3}, 3aTpaueHHbIX Ha pPeaAM3aLU0 INEMEHTOB MHOXecCTBa As.
0cob6eHHOCTbI0 (POPMUPOBAHUA MaTeMaTUYECKOW MOAEAM pacyéra BPeMEHW Ha BbiNOAHEHUE
NPOM3BOACTBEHHOTO AEMCTBMA BTOPOr0 YpoBHA A3 fBASIETCA HEONpeAeAéHHOCTb KOAMYecTBa
BPEMEHU ANl BCEX YPOBHEW NPOM3BOACTBEHHbIX AEWHCTBUH B CBA3UM C HeONpeAEAEHHOCTHIO
npeanoaaraemoro 3apaius. Ho B aobom cayyae Bpems T3;, 3aTpaueHHOe Ha BbINOAHEHUE
NPOM3BOACTBEHHOTO AeHCTBUA A3j OyaeT onpeAeAaTbCS N0 OAHOW U3 PACCMOTPEHHDIX BbILIE CXEM.
Bpems 73, 3aTpaueHHOe Ha NPOU3BOACTBEHHOE AeHCTBUE A3, COCTABASIET

nz
Ty= ) Ta, (11)
i=1

rAe 1, - KOAMYECTBO NPOU3BOACTBEHHbLIX AEUCTBUH,

5 - Bpems Ha BbINOAHEHWE NPOU3BOACTBEHHbLIX AEUCTBUI A3;BTOPOrO YPOBHS.

PaccmoTpum  mMaremarnyeckyro  MOAEAb  OLEHKH  BPDEMEHH Ha  BbINOAHEHHe
MPOH3BOACTBEHHOIO AEHCTBHA Ao - LeAb ACATEAbHOCTH CTPYKTYPHOrO noApaspeAeHusi. Bpemsa 7o
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OYHKLMOHUPOBAHUA 3TOr0 BUAA NPOM3BOACTBEHHON AEATEALHOCTH ONPEAEAEHO AAl KOHKPETHOrO
BPEMEHHOro WHTepBaAa (B UCCAEAOBAHUU - YUYeOHbIW rop). AN MHOXECTBA NPOU3BOACTBEHHbIX
AeHCTBUI 1-r0 ypoBHA A1, Az, A3, TaKUX, UT0 Ao={A1, A2, A3} COOTBETCTBEHHO, MHOXECTBO To 3HAUEHUH
BPEMEHHbIX TPOMEXYTKOB, 3aTpayeHHbIX Ha peaAu3aLuIo INeMEHTOB MHOXECTBa Ay NPEeACTaBUMO B
Bupe To={"h, b, B}, rhe T, B, i - BeAMUMHbl BPEMEH, 3aTpauyMBaeMbIX Ha BbiNOAHEHUE
NPOU3BOACTBEHHBIX ACUCTBUN A1, Az, As.

PaccMoTpum MHOXeCTBO
k1 =3

AO = U Al'
i=1

MmeeT Mecto nocrepOBaTEAbHOE BKAKUEHME COOTBETCTBYIOLIMX MHOXECTB B KauecrBe
NOAMHOXECTB:

ko k3 kg
A = UAijr Ajj = UAijkr Ajji = UAijkl»
ki ka ks k4

re. 4= U4

i=1 j=1 k=1 1=1
OueBuUAHO, 4TO

kq1=3 ks k3 2
Ty, = z T;, T; = Z Tij: Tij = Z Tijk; Tijk = Z Tijkl
i=1 j=1 k=1 k=1
U, Aanee

ki k, ks ks
Ty = ZZZZTUM- (12)
i=1 j=1k=11=1

MpuBeaAéHHOE BbIpaXeHUe - maTemaTHyeckass MOAEAb OLEHKU BPeMEHM, 3aTpayuBaemoro
CTPYKTYPHBIM NOAPa3AeAeHMEM Ha BbINOAHEHWE BCEX NPOM3BOACTBEHHbLIX AEUCTBUI 3a 3aAaHHbIN
NPOMEXyTOK BpemeHu (yueOHbii rop). PaspabotaHHas maTemaTtMyeckasd MOAEAb NPOLLUAA
anpobauuio B CTPYKTYypHOM noApa3aeneHuM (AekaHate) CouuanbHO-neparornyeckoro gakyabteta
Orb0Y BO “CoumnHckmii rocypapcTBeHHbll yHuBepeutetr” B 2017-2018, 2018-2019 1 2019-2020
yueOHbIX ropax.

llpumeyanne. OueBUAHO, UTO BO3MOXHO O0OOOLEHHE TNOAYYEHHOW AAAUTUBHOM
mMaTeMaTHyecKon MOAEeAU. AEeWCTBUTEAbHO, NMYCTb MMEET MECTO MOCAeAOBaTeAbHOE BKAOYEHWE
COOTBETCTBYIOLLMX MHOXECTB B Ka4eCTBe NOAMHOXXECTB BNAOTb AO YPOBHSA S.

kq k> k3
Ay = U Aj1 ’ Aj1 = U Aj1fz' Aj1f2 = U Aj1f2j3 y

J1=1 J2=1 J3=1
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J1]2 U AJ112 Js?

Js=1
ki ks k3

ve ao=U VU U

J1=1Jj2=1jz=1 js=1

Torpa, panee,

To = Z J1’ z J1j2’ 1112 2 J1iz2J3’

J1=1 J2=1 J3=1
ks
Th]z Jo-1 Z TJ'1J'2 wJs
Js=1
ki ky ks ks
A I o
J1=1j2=1j3=1 js=1

MpearoxeHHas matemaTMyeckash MOAGAb AN onpeAeneHus To 0b6AapaeT AOCTAaTOUHOM
06LWHOCTEIO U  YHUBEPCAAbHOCTbID. OHA MOXET MCNOAb30BaTbCA B  AHOOLIX  CTPYKTYPHbIX
noapasaeneHusx (He 06s3atenbHO cdepbl 06pa3oBaHus), A€ BbIABAEHO CBOWCTBO BAOXEHHOCTH
NPOM3BOACTBEHHbIX AEHCTBHIA. B 3TOM ee TeopeTUuecKas HOBM3HA U NpaKTUUecKaa 3HaUUMOCTb.

References
1. Vvedenie v matematicheskoe modelirovanie : uch. posobie / pod red. P.V. Tru-sova. -
Moskva: Universitetskaya kniga, Logos, 2007. - 440 s.
2. Gugelev A.V. Innovacionnyj menedzhment / A.V. Gugelev. - M.: Dashkov i K, 2007. - 336

3. Zvonarev S.V. Osnovy matematicheskogo modelirovaniya: uchebnoe posobie / S.V.
Zvonarev. - Ekaterinburg : I1zd-vo Ural. un-ta, 2019. - 112 s.

4. Klejner G.B. Sistemnye principy sovremennogo upravleniya/ G.B. Klejner // Upravlenie.
2013.T.1.Ne 2.S.5-14.

5. Korotkij, A. |. Matematicheskoe modelirovanie /A.I. Korotkij, L.G. Gal' -perin. - Ekaterinburg
:1zd-vo UGTU-UPI, 2005. - 102 c.

6. Meskon M., M. Al'bert, Helouri F. Osnovy menedzhmenta. - M.: Izd-vo “De-lo”. 2004. - 498

7. Polozhenie o rabote dekanata FGBOU VO “Sochinskij gosudarstvennyj uni-versitet”/
FGBOU VO “SGU”. - 2017.

International Conference on Business Economics, Management, Engineering Technology, Medical and Health Sciences, August 25th, 2021

SECTION 3. EDUCATION MANAGEMENT AND ADMINISTRATION


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

-36-

8. Sovetov, B. Ya. Modelirovanie sistem : ucheb. dlya vuzov / B.Ya. Sovetov, S.A. Yakovlev. -
Moskva : Vyssh. shk.,2001.— 343 s

9. Tompson A.A. Strategicheskij menedzhment. Iskusstvo razrabotki i realiza-cii strategii:
Uchebnik dlya vuzov / per s angl. Pod red. L.G. Zajceva, M.l. Sokolovoj / A.A. Tompson, A. Dzh.
Striklend. - M.: Banki i birzhi, YuNITI, 1998. - 576 s.

10. Chejz R.B., Dzhejkobz R.F., Akvilano N. «Proizvodstvennyj i operacionnyj menedzhment».
- lzd-vo: \"Dialektika\" , 2019. - 325s.

11. Udalov F.E., Alyohina O.F., Gaponova 0.S. Osnovy menedzhmenta: Uchebnoe posobie. -
Nizhnij Novgorod: Nizhegorodskij gosuniversitet, 2013. - 363 s.

Elektronnye resursy:

12. Informacionnaya model': opisanie, struktura, vidy, tipy informacion-nyh modelej,
razrabotka, sozdanie, ispol'zovanie informacionnoj modeli. URL: https://businessman.ru/new-
informacionnaya-model-opisanie-struktura-vidy-tipy-informacionnyx-modelej-razrabotka-
sozdanie-ispolzovanie-informacionnoj-modeli.htmlhttps://businessman.ru/new-informacionnaya-
model-opisanie-struktura-vidy-tipy-informacionnyx-modelej-razrabotka-sozdanie-ispolzovanie-
informacionnoj-modeli.html (data obrashcheniya 06.07.2021)

13. https://businessman.ru/new-vidy-urovni-menedzhmenta-i-ix-xarakteristiki-mened-
zhment-predpriyatiya.html

14.  http://belagrobiznes.ru/agrobiznes/realizatsiya-biznes-planov/293-klassifikatsiya-
proizvodstvennykh-operatsij

15. http://www.econforward.ru/nofors-257-1.html

International Conference on Business Economics, Management, Engineering Technology, Medical and Health Sciences, August 25th, 2021

SECTION 3. EDUCATION MANAGEMENT AND ADMINISTRATION


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

-37-

SECTION 4. EDUCATION, EQUALITY AND DEVELOPMENT

uDC 37

Sergeyeva L.D. The application of frame presupposition to improve the quality of
teaching listening

Sergeyeva L.D.,

Master, Senior Lecturer

Almaty University of Power Engineering and Telecommunications named after Gumarbek Daukeyev (AUPET),
Kazakhstan
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quality of teaching listening.
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Let's consider the possibilities of organizing the educational process of teaching as a type
of speech activity - listening from the standpoint of the cognitive-linguoculturological methodology
developed by Dr. Kunanbaeva S.S. The goal of teaching a foreign language, according to this
methodology, is defined as “the formation of the subject of intercultural communication”. The
content of training is a set of methodological principles, such as: communicative, cognitive,
conceptual, linguocultural, socio-cultural, personality-centered, with the leading role of the cognitive
methodological principle, which is responsible for the creation of a “linguistic picture of the world”
of native speakers of a foreign language or the formation of the level of “secondary linguistic
consciousness”. [ 1.89]. Success in creating a “picture of the world” among subjects of intercultural
communication depends on the degree of readiness of the “cognitive (thesaurus) level of the
linguistic personality”, i.e. from background knowledge. The units of cognitive space are mental
formations that categorize reality (concepts, frame - structures, cognitive prototypes).

R.P. Milrud and I.R. Maksimova distinguish a significant component of communicative
competence. This is informative competence, i.e. possession of a meaningful subject of
communication.

The formation of informative competence, according to these linguists, is formed in students:

* informational "frames", i.e. a set of necessary concepts that describe a particular situation;

 established knowledge (schemata), i.e. information from past experience in the form of
knowledge and patterns of behavior;

* linguistic picture of the world (language representation of the world) in its foreign language
form, i.e. knowledge of the surrounding reality, the ability to describe it and attitude towards it in a
foreign language;
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* background knowledge, i.e. information that is important for understanding a specific
communication situation;

* general outlook (general knowledge), i.e. knowledge of names and titles, dates and events,
the presence of biographical, historical, political and other special knowledge [2].

In the dictionary of linguistic terms: “Background knowledge is defined as mutual knowledge
of the realities of the speaker and the listener, which is the basis of linguistic communication” [3,
498].

General knowledge is the basic prerequisite for adequate reception. In the process of
teaching listening to acts of intercultural communication, the mastery of students with the necessary
volume of background knowledge that forms the conceptual picture of the world of a foreigner can
be carried out by using a system of frames.

Initially, the concept of “frame” was used mainly in works on artificial intelligence and
cognitive psychology. For the first time, the fundamental importance of previous experience for
understanding linguistic utterances was demonstrated in the 30s. Bartlett. To describe the expedient
representation of information in memory, he used the concept of a schema, by which he understood
the active organization of past experience. The term “frame” became widespread in linguistics after
the works of M. Minsky, however, along with this term, such concepts as “scripts”, “scenarios”,
“schemes” are still used.

Traditionally, a frame is defined as a way of representing knowledge, a special metalanguage
in the form of computer hierarchical tree-like conceptual structures, which can be used as a tool for
creating logical-linguistic models for solving problems. A frame consists of a generic input concept,
which is subdivided into subtypes at lower levels of classification. The student finds a solution to his
problem by moving through the tree structure. Functionally, a frame is defined (according to Charles
Fillmore) as “the structure of the organization of experience and a means of cognition” [4], (according
to Demyankov) as “a means of organizing memory and calculating all information about the
phenomenon under study” [5].

A frame refers to an abstract image or situation. A frame is also called a formalized model for
displaying an image. Frame theory refers to psychological concepts related to understanding what
we see and hear. These modes of perception are interpreted from a consistent point of view,
conceptual modeling is carried out on their basis, the feasibility of the resulting models is
investigated together with various problems arising in these two areas.

Frame models of knowledge representation have two great advantages - they are visibility
and reducibility to network and other models. In addition, the frame interpretation of information
procedures allows for a unified approach to thought processes at different levels. As a justification
for the last statement, we present data from the work "Physiology of behavior: neurobiological
patterns." [6, p. 237]: “The results of modern psychological and psycholinguistic research give
grounds to assume the proximity (and even identity) of the semantic structures of figurative and
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verbal representation at the levels of deep semantics”. This point of view coincides with the position
of M. Minsky [7].

A diagram, illustrating the subject of discussion, is shown in the figure:

Language Situation, subject Language description
description o (image) o (foreign language)
(native language) |4 2 - 3
1
Propositional network Propositional network

Associative network

The main point of our discussion is block 2 in the figure, which illustrates, in particular, the idea

that the perception and generation of text is based on a certain information structure - a germ image
(frame, or a system of frames) [8].
To realize the fact that the given information in these areas has a single meaning, human memory,
first of all, must be able to link this information with special conceptual objects. Otherwise, it will not
be possible to organize information that looks scattered. At the heart of the theory of frames is the
perception of facts by comparing information received from the outside with specific elements and
meanings, as well as with the frames defined for each conceptual object in our memory.

The structure that represents it is called a frame. Since there are some analogies between
various conceptual objects, a hierarchical structure with classification and generalizing properties is
formed. Actually, it is a hierarchical structure of relations of the "abstract-concrete" type. Complex
objects are represented by a combination of several frames, in other words, they correspond to a
frame network. In addition, each frame is supplemented with related facts and a procedure that
ensures that requests to other frames are executed.

The reason that the representation of knowledge by frames seems to be quite accurate is the
possibility of a more complete description of the human thought process by defining a large and
structured basic unit of knowledge representation and a closer connection between factual
knowledge and procedural knowledge. Nevertheless, as noted by its author, frame theory should be
classified as a problem statement theory rather than an efficient theory. It can be considered that it
significantly increases the level and details the mechanism of human memory, conclusions,
understanding and learning [9].

Consequently, the frame, or cognitive presupposition is considered as a unit underlying the
background knowledge of a foreign cultural community, “as a non-verbal component of
communication, as a sum of conditions pre-sent to the actual speech utterance and being a
nationally-specific indicator of foreign cultural communication” [10, 312].

Attempts to describe the background knowledge of a typical native speaker of the target
language and culture have been repeatedly undertaken in both foreign and domestic studies. For
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example, the concept of " cultural literacy" is widely known, developed by the professor of English at
the University of Virginia E.D. Hirsch, who, after conducting large-scale research, determined the
amount of knowledge included in the mandatory minimum of American cultural literacy. The author
compiled a dictionary of cultural literacy, which included basic information from world and American
history, literature and culture. However, this dictionary is intended for the Americans themselves, and
there are almost no geographical names, everyday life and norms of behavior in it, which is important
for a foreigner studying the American version of the English language [11].

Furmanova V.P. identifies the following sections of background knowledge that a “cultural-
linguistic” personality must master for successful communication in situations of intercultural
communication:

1) historical and cultural background, including information about the culture of society in the
process of its historical development;

2) sociocultural background;

3) ethnocultural background, including information about everyday life, traditions, holidays;

4) semiotic background, containing information about symbolism, designations, features of the
foreign language environment [12].

The basis of the frame presupposition is the concept, as a kind of abstract scheme, in which
the mechanism of cognitive cognition is laid.

Adequate understanding in listening can be achieved only if the recipient masters not only linguistic,
but also sociopsychological, behavioral, cultural knowledge of the sender of the foreign language,
marking the sphere of communication.

Information is known to be characterized by structure. The mental structure (model), in turn, directly
correlates with a fragment of reality interpreted in one way or another and this model is independent
of the language. Any type of cognitive activity is associated with the operation of some cognitive
structures, and “whatever the paradigmatic discrepancies in their description, the fact of their entry
into consciousness and storage in memory as a series of linguistic but independent entities remains
essential” [13, 53].

The communicative context is present in the mind of the listener as an element of the picture

of the world of society. Knowledge about the world is recorded and transmitted in texts, the content
information of which is structured not arbitrarily, but on the basis of certain frames, i.e. texts objectify
a frame, a cognitive correlate of an objective typical situation. Mastering foreign cultural concepts,
students not only preserve, but also form their socio-cultural experience, while in no way renouncing
their culture, but enriching it [5].
In psycholinguistics, the position that knowledge is not transmitted, but only excited, that is, acts as
a reference point. the information transmitted in the text " evokes from consciousness" background
knowledge, which is stored in the form of frames, the perceived sign only causes the appearance of
an image already present in the consciousness of the recipient.
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Therefore, one can speak about the success of listening only when the listener perceives
information on the basis of similar images. This similarity is based on the common knowledge that
anticipates and determines perception. Therefore, new information, as it were, builds new knowledge
over the background knowledge, which can be adequately interpreted due to its connection with
already existing knowledge. Thus, laying in the background knowledge about a different society, we
form a perceptual readiness to perceive language as a reflection of a different sociocultural reality.

In real intercultural interaction, background knowledge is constantly refined, refocused,
rearranged, multiplied by the introduction of new parameters and connections into known cognitive
structures, i.e. the cognitive restructuring of frames is a prerequisite for approaching the content of
the coghnitive structure of the foreign society.

Frames are subdivided into:
* associative frames - knowledge of the aesthetic tastes of native speakers
* linguistic frames - the actual linguistic knowledge of the communicants
* philological frames - "literary knowledge"
* culturological frames - knowledge of the culture of the country of the target language
* pragmatic frames - knowledge of the personal characteristics of a linguistic personality

In cognitive linguistic terms, an appeal to the linguistic and existential presupposition of the
listener is an appeal to static, declarative knowledge or frames. An appeal to a logical (operational)
presupposition, that is, the listener's behavior to the need to establish logical, causal connections,
is an appeal to dynamic, procedural knowledge or scripts.

The totality of presuppositions, declarative and procedural knowledge, the appeal to which
inthe production of speech determines both the fact of communication and the understanding of the
culture, constitutes the epistemological background of the listener's speech communication.

An appeal to linguistic presupposition (linguistic frames) is the speaker's appeal to the
listener's own knowledge (knowledge of the features of linguistic units, their “involvement” in
paradigmatic and syntagmatic relations, knowledge of their stylistic affiliation, etc.).

An appeal to existential presupposition (existential frames) is the speaker's calculation for
the use of extra-linguistic knowledge by the listeners: cultural, social, historical, philological (“literary
knowledge”), pragmatic (“knowledge of the characteristics of a linguistic personality”), etc.

An appeal to a logical (or operational) presupposition is the speaker's urge, directed towards
the linguistic consciousness of the listener, to establish an inference as a prerequisite for perceiving
the meaning of speech [14].

Consequently, the parallel and interconnected formation of the foreign picture of the world
and the skills of the auditory reception of texts of culturological content will be carried out if the
recipient actualizes an appeal to frames - certain quanta of static knowledge (to non-operational
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presuppositions), and to scripts - to the need to establish certain or other types of logical
relationships that accompany listening (to operational presuppositions).
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PykomoiiHUKOB KoHCTaHTHH [TaBAOBKUY,

JAOKTOp TEXHUUECKMX HayK, Npodeccop kadeApbl AeCONPOMbILIAEHHbLIX U
XMMUYECKNX TEXHOAOT WA, [I0BOKCKUI rocyAapCTBEHHbIA TEXHOAOTMUECKUI
YHUBEpCHUTET

Llapes EBrenuii Muxaiinosuu,

AOKTOP TEXHUUECKUX HaYK, Npodeccop KapeApbl AeCONPOMbILLAEHHbIX U
XUMHUYECKUX TEXHOAOTUi, MTOBONKCKMI FOCYAAPCTBEHHbIV TEXHOAOTUUECKHUI
YHUBEPCHUTET

AnucumoB Ceprel EBreHbeBuY,

KaHAMAQT TEXHUUECKMX HayK, Npodeccop kKadeapbl AeCONPOMbILIAEHHBIX U
XUMUYECKNX TEXHOAOT WA, [T0BOKCKUI rocyAapCTBEHHbIA TEXHOAOTMUECKUH
YHUBEPCHUTET

Cepreesa TatbsiHa BAapMchaBoBHa

MaructpaHnT, [T0BOAKCKUI rocypapCTBEHHbIA TEXHOAOTMYECKNA YHUBEPCUTET

Abstract. The article is devoted to the substantiation of oil consumption rates for lubrication of chains
of the Silvatec 8266 TH harvester. In the process of work, the method of visual fixation of the operator's work
and processing of the observation results was used. As a result, recommendations were developed for the
rationing of oil consumption, which make it easier to plan and record operating costs.

Keywords: saw chain, fuels and lubricants, logging, standards for the consumption of lubricants,
cost rationing.

Annomayua. Cmamwvs noc6auwena 000CHOBAHUI HOpM pacxoda MacAd OAA CMASKU  yenel
xapBecmepa Silvatec 8266 TH. B npoyecce pabomui ucnoawv3obascs cnocod 8usyarsroi gukcayuu papomol
onepamopa u 0dpabomku pesyavmamob Habawdenuil. B pesysvmame 0viau paspabomarnsi pexomenoayuu no
HOpMUpOBaHuio pacxoda macad, nosboaawujue obAeeuums nAAHUpobanue U yuem 3KCHAYAMAUUOHHBIX
sampam.

KaroueBoie cro8a: nuivHaa yens, eoproye-cMasouHble MAmepualsl, 1eco3a2o0mobxa, HopmMamubo,
pacxo0a cMA304HBLX Mamepuaiol, Hopmupobanue sampan.
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Mpu nAnaHMpoBaHum 3atpat byAyLIMX NnepuoAOB HEOOXOAMMbI AQHHLIE O PacxoAe TOMAUBA U
roproye-CMa3o4HbIX MaTtepuanoB AeC03aroTOBUTEAbHOW TEXHUKWU. Kpome TOro, OHM 3aHUMaloT
CYLLECTBEHHYI0O YacTb B COAEPXaHUW M IKcnayatauMu mawuH [1, 2]. OpHAaKO MMEHHO Ha
COBpPEMEHHble MaLWWHbI AAA AECO3aroTOBOK B HacTosillee BPeMsl OTCYTCTBYHT 3aKOHOAATEAbHO-
3aKpenAeHHble HOpMaTuBbl [5]. B ¢BA3M ¢ uem, CTaHOBUTCA aKTyaAbHbIM BONMPOC WX COOCTBEHHOM
pa3paboTku.

B xope uccaepoBaHusi Ha 6ase yueOHo-onbiTHOro Aecxoza OrbOY BO «[loBomkcKui
rOCyAapCTBEHHbIH TEXHOAOTMYECKUIA YHUBEPCUTET» ObIA NPOBEAEH IKCIEPUMEHT A cbopa AQHHbIX
N0 pacxoAy MacAa AN CMa3KM Lenei npu BbiNOAHEHUU A€COCEUHbIX paboT xapBectepom Silvatec
8266TH [6,7].

CornacHo TeXHMYECKOM AOKYMeHTauuu Ha xapsectep Silvatec 8266TH [3. 4] npouecc
CMa3Ku NUALHOW Lienu U BEAOMOW 3BE3A0YKH NUALHOW LIMHBI NPOMCXOAMUT 3a@ CUYET BbIAABAUBAHUA
MacAa NOpLIHEBbIM HACOCOM B 06beMe A0 6 MA, T.€. TPU KaXKAOM NPONKUAE MACAO NOCTYNaeT K Lenu
B 06Bbeme A0 6 MA.

Mpu npoBepeHMU HAOAIOAEHHI HaA AECOCEKE YUMTHIBAAOCb, YTO CPEAHWE NapameTpbl
APEBOCTOA Ha Aecocekax YueOHO-OMbITHOrO Aecxo3a [1OBOAKCKOTO  rOCyAQpCTBEHHOTO
TexHoAornyeckoro yHusepcureta (YOA MITY) UmMetoT pasauuHble 3HaYeHUA Kak No BbICOTe, TakK U N0
AMAMETPY U pa3nuuHblii 06bem. Heo6xoAUMO ObINO BLIIBUTL 3HAUEHUA KOAMYECTBA COPTUMEHTOB,
BbINMUAMBAEMbIX U3 OAHOTO AepeBa U COOTBETCTBEHHO KOAMYECTBO PE30B Ha OAHO AEPEBO C yUETOM
paboTbl NMALHOM LIENK B NPOLIECCE U3MEAbYEHUSA KPOHBI Ha 0TPe3kK 1 meTp, uto Tpebyetcs cornacHo
TEXHOAOTMYECKUM YKa3aHUAM K pa3pabotke necocek YOA NITY.

Ha npeanpuATMH NpeAyCMOTPEHA BbIBO3Ka COPTUMEHTOB AAMHOW 6 MeTpoB. UMcAo pe3oB
NUALHOM LUMHOW CKAAALIBAETCA U3 Pe30B Ha BaAKy AepeBa, AEAEHUSl Ha COPTUMEHTLI U U3MEAbYEHUE
0CTaTKOB CTBOAA U BEPLLUH Ha OTPE3KU AAMHOI 1 meTp. [pu cbope AaHHbIX NpoBEAEHO 060CHOBaHKE
KOAMYECTBA NPOMUAOB HA OAHO AEPEBO MPU PasAUYHLIX pasMepHLIX XapaKTepUCTUKaX CTBOAA.
MoAyueHHble pe3yAbTaThl NPEACTaBAEHbI B Ta0A. 1.

YuuTbIBas 10, YTO COrAACHO PYKOBOACTBY N0 3KCNAyaTaLuu XapBecTepa NMAbHbIA annapar Bo
u3bexaHue ero NOAOMOK HaCTPOEH Ha pacxoA MacAa 6 MA Ha OAMH pe3, NPOM3BEAEH PacyeT pacxoAa
Macha Ha OAHO AepeB0. 3HadA pacxoA MacAa NOTPAYEHHOr0 Ha OAHO AepeBO M yyuTbiBas
KOMMAEKCHOE BAMSIHWE Ha 3TOT NoKa3aTeAb BbICOTbI APEBOCTOA U ero 06bema, HanAEeHbl 3HaYEeHUs
HOPM pacxoAa MacAa AN CMa3KW Lenu NpU pasAMuHbIX CPEAHHMX PasMEPHbLIX XapaKTepUCTUKax
BblpybaembIX AE€PEBLEB Ha TEPPUTOPUM AeCHbIX yyacTkoB YOA MITY. MoayyeHHbie pe3yAbTathbl
CBEeAEHbI BTabn. 2.
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Tabauua 1

CpeAHMe 3Ha4YeHUA KOAnyecrtea pe3oB U YUCAA BbIMUAUBAEMbIX COPTUMEHTOB
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Tabauua 2
Hopmel pacxoaa Macaa (A) AAd CMasKu Lenu Npu 3aroToBke ApeBeCcUHbI XapBecTepom
Silvatec 8266 TH B yue6Ho-onbiTHOM Aecxo3e NITY

CpeaHuii 06bem
Bbipy6aeMbix
AepeBbEB, M3 BbicoTa ApeBocTos, M
12 14 16 18 20 22 24 26
0,1 0,420 0,240 0,360 0,480 0,300 - - -
0,15 0,280 0,160 0,240 0,320 0,200 0,280 - -
0,2 0,210 0,120 0,180 0,240 0,150 0,210 0,270
0,25 - 0,096 0,144 0,192 0,120 0,168 0,216
0,3 - 0,080 0,120 0,160 0,100 0,140 0,180 0,120
0,35 - 0,069 0,103 0,137 0,086 0,120 0,154 0,103
0,4 - 0,060 0,090 0,120 0,075 0,105 0,135 0,090
0,45 - 0,053 0,080 0,107 0,067 0,093 0,120 0,080
0,5 - 0,072 0,096 0,060 0,084 0,108 0,072
0,55 - - 0,065 0,087 0,055 0,076 0,098 0,065
0,6 - - 0,060 0,080 0,050 0,070 0,090 0,060
0,65 - - 0,055 0,074 0,046 0,065 0,083 0,055
0,7 - - 0,051 0,069 0,043 0,060 0,077 0,051
0,75 - - 0,048 0,064 0,040 0,056 0,072 0,048
0,8 - - 0,060 0,038 0,053 0,068 0,045
0,85 - - - 0,056 0,035 0,049 0,064 0,042
0,9 - - - 0,053 0,033 0,047 0,060 0,040
1 - - - 0,048 0,030 0,042 0,054 0,036
1,05 - - - 0,046 0,029 0,040 0,051 0,034
1,1 - - - 0,044 0,027 0,038 0,049 0,033
1,15 - - - 0,042 0,026 0,037 0,047 0,031
1,2 - - - 0,040 0,025 0,035 0,045 0,030
1,25 - - - 0,024 0,034 0,043 0,029
1,3 - - - - 0,023 0,032 0,042 0,028
1,35 - - - - 0,022 0,031 0,040 0,027
1,4 - - - - 0,021 0,030 0,039 0,026
1,45 - - - - 0,021 0,029 0,037 0,025
1,5 - - - - 0,020 0,028 0,036 0,024
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B pesyabTate uccaepoBaHMA AN xapBecTepa  Silvatec 8266 TH 6biav  pa3pabotaHbl
METOAMYECKUE PEKOMEHAALMM pacxopa Macha AN CMasKu Lenei, No3BoAOLME 00AeryuTb
NAGHUPOBAHME U YUET IKCMAYyaTaLMOHHBIX 3aTpaT. AaHHbIE peKOMEHAALMMU MOTYT UCNOAL30BATbCA B
AECO3aroToBUTEAbHOM 00AacCTM B LEAIX CpPaBHEHM 00LEMOB CNUCbIBAEMOr0 MacAa C
NPeANOXEHHBIM HOPMATMBOM, a TaKKe AAA YTOYHEHMA pacyeTa NPOEKTHOW cebecToMMocTH
3arotTaBAMBaemMoi NpPOAYKUMM NPU OPraHU3aLMM HOBbLIX A€CONPOMbIWAEHHbIX NPEANPUATUH U
0CBOEHUM HOBbIX AECHbIX Y4aCTKOB.
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Abstract. In the article, the authors consider the issue of optimizing the treatment of patients with
chronic generalized periodontitis after suffering from coronavirus infection COVID-19.
Keywords: COVID-19, chronic generalized periodontitis

Relevance. Coronaviruses (Coronaviridae) are a family of RNA viruses that can infect humans
and some animals. In humans, coronaviruses can cause a range of clinical manifestations - from mild
viral diarrhea (acute enteritis) and acute respiratory viral infection with mild to moderate upper
respiratory tract damage to polysegmental pneumonia with the development of severe acute
respiratory syndrome (SARS). COVID-19 (abbreviation for COronaVirus Disease 2019) is an extremely
severe acute respiratory infection caused by the SARS-CoV-2 coronavirus. The SARS-CoV-2 virus is
distinguished by its ability to infect various organs both through direct infection and through the
body's immune response. This disease downstream can be mild or severe. One of the most common
complications is the development of viral pneumonia. Coronavirus can also infect the oral mucosa,
including the periodontium. The pathogenic agent enters the body due to angiotensin-converting
enzyme 2, which is localized both on the surface of the alveoli and lung structures, and on the
epithelial cells of the oral cavity, where it begins to actively multiply [1,2]. In connection with the
spread of the new coronavirus infection, the number of oral diseases caused by COVID-19 is steadily
increasing.

As the researchers explained, SARS-CoV-2 primarily infects mucosal cells in the mouth. If they
are inflamed, then microcirculation of blood in the vessels is disturbed in the membranes, after which
they are destroyed. The plaque build up and gum disease further increase the likelihood of infection
in the lungs and causing more serious COVID-19. Experts added that most often periodontitis affects
patients aged 15-19 and 35-44 years. Also, inflammatory diseases of the gums can be associated
with pathologies of the kidneys, stomach, intestines [3,4,5].

Modern works on the study of the pathogenesis of lesions of the oral mucosa indicate the
importance of microcirculation disorders in the pathogenesis of chronic generalized periodontitis
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(CGP). The suppression of the microcirculation system corresponds to the progressive development
of periodontal diseases, and the normalization of microcirculation and hemodynamics during
therapy leads to an acceleration of the regeneration of the periodontal tissue [6,7]. Unfortunately,
the range of drugs that have a simultaneous positive effect on reparative processes in the oral
mucosa and its microcirculation is rather narrow. In this regard, the drug Derinat is of undoubted
interest, which affects cellular and humoral immunity, as well as stimulates reparative and
regenerative processes, increases the body's resistance to infections and regulates hematopoiesis,
which improves microcirculation of periodontal tissues. [7].

The aim of the study was to increase the effectiveness of treatment of chronic generalized
periodontitis after suffering from coronavirus infection COVID-19 using the drug Derinat.

Material and methods. On the basis of the Department of Hospital Therapeutic Dentistry of the
Tashkent State Dental Institute, in 26 (18 women and 8 men) patients, the course of the disease,
who had undergone COVID-19, at the age of 32 to 65 years, was studied. The scheme of providing
complex therapy for CGP included: prescribing a gentle diet and desensitizing therapy, vitamin
therapy, prescribing immunomodulators and probiotics, eliminating traumatic factors, removing
dental plaque, application proteolytic enzymes.

The patients were divided into 2 groups: 1 experimental - 14 people and 2 control - 12 people.
In patients of the 1st experimental group, antiseptic treatment of the periodontium was carried out
with Decosan solution. Local treatment consisted of applying Metrogyl Denta gel to the marginal
surface of the gums 3-4 times a day. Derinat was injected submucosally, 2 ml every other day, the
course of treatment was 5-6 sessions. In control group 2, periodontal antiseptic treatment was
carried out with 1.0% chlorophyllipt solution, and locally - with mundizal gel applications.

Laser Doppler flowmetry (LDF) was performed using a LAKK-01 laser flowmeter (NPP Lazma,
Russia). The study of the state of microcirculation was carried out before and after treatment. The
results of the study of microcirculation of persons who do not have diseases of the oral mucosa and
do not suffer from somatic diseases are taken as indicators of the norm. We took into account the
standard statistical parameters of LDF: PM is an indicator of microcirculation, which characterizes
the average value of tissue perfusion with blood in perf. Units; o (sigma) - standard deviation
characterizing statistically significant fluctuations in erythrocyte flow in tissues, in perf units; Kv is
the coefficient of variation characterizing the vasomotor activity of microvessels or the ratio between
tissue perfusion and the value of its variability, in%.

Research results.

Patients with CGP after suffering COVID-19 in the lesion had statistically significant (P <0.01),
compared with the mucous membrane of practically healthy people, an increase in PM by 45.0-
47.15%, a decrease in the fluctuations in erythrocyte flow ¢ by 38, 1-42.9%; a decrease in the Kv
variation coefficient by 54.0-56.6% and a decrease in the IFM fluxmotion index by 50.4-53.3%. The
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established changes indicate stagnation in the venular link of microcirculation and a decrease in
tissue perfusion with blood.

The change in hemodynamic mechanisms consisted in a decrease in active and an increase in
passive mechanisms of blood flow modulation, so the amplitudes of very low-frequency mechanisms
and low-frequency oscillations (AaLF / 36 < 100% and ALF / 36 ¢ 100%) decreased by 53.1% -
54.6% and 58 , 0% -58.4%, and respiratory (AHF / 30 * 100%) and pulse (ACF / 36 * 100%), on
the contrary, increased by 35.6-37.6% and 26.3-26.6 % respectively in the experimental and control
groups. At the same time, a significant change in the normalized components of the microcirculation
index was also established. Thus, the contribution of endothelial cell contraction to the blood flow
decreased by 52.9-55.9% (Ax / PM ¢ 100%); reduction of myocytes (ALF / PM ¢ 100%) - by 48.9-
50.2%; at the same time, there was an increase in blood flow fluctuations due to respiratory
excursions of the chest (AHF / PM » 100%) - by 73.7-75.9% and an increase in the contribution of
cardiac rhythm (ACF / PM « 100%) - by 100.0% -101 , 8%, respectively, in the experimental and
control groups. Thus, in CGP, a significant change in the parameters of microcirculation is recorded,
which consists in a decrease in active and an increase in passive mechanisms of its modulation, a
significant violation of the rheological and structural-functional characteristics of microcirculation.

The positive dynamics of microcirculation after the treatment was noted. The LDF-metry data
indicate that after the therapy, the level of capillary blood flow in relation to the value before
treatment decreased in the experimental group by 30.8% (P <0.01), and in the control group by
26.3% (P <0, 01). The standard deviation of erythrocytes (o) and the coefficient of variation (Kv) in
the control group increased by 66.67 and 34.62% and by 113.0% and 111.3%, respectively, in the
experimental and control groups, did not have significant differences with the indicators of healthy
(P <0.05). The restoration of balance between the active and passive mechanisms of blood flow
modulation and the predominance of the vasomotor rhythm is evidenced by an increase in the
fluxmotion index (IFM) by 108.1% in the experimental group and 51.5% in the control group. At the
same time, the value of IFM in the experimental group did not have significant differences with that
of healthy people (P <0.05); and in the control - with the value before treatment (P <0.01).

It should be noted that the hemodynamic mechanisms of blood flow modulation after
treatment in both groups approached the parameters of healthy people, which corresponded to an
increase in active and a decrease in passive mechanisms of blood flow modulation. Thus, AaLF / 30
* 100% increased by 108.9% - 76.5%; ALF / 30 * 100% - by 128.0% - 110.8%, and AHF / 30 *
100% and ACF / 36 * 100% decreased by 24.0% - 16.5% and 71.5% - 63 , 3%, respectively, in the
experimental and control groups.

Conclusion. Thus, the results obtained from the examination of patients with periodontal
tissue diseases who have undergone COVID-19 demonstrate a long course of CGP, which is poorly
applied to treatment. The results obtained from the examination of patients with COVID-19
substantiate the necessity and advisability of including the drug Derinat, which has an effective effect
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on periodontal conditions and helps to reduce microcirculation disorders. The course use of Derinat
promoted a more pronounced normalization of microcirculation indices, restoration of the ratio of
active and passive mechanisms of blood flow modulation and the amplitude-frequency spectrum of
LDF-grams to the levels recorded in healthy subjects. At the same time, the indicators of LDF-grams
after the use of Derinat were as close as possible to those in healthy people.
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Mcnonb3oBaHKWe NeparorHyeckoro Au3aiHa B opraHu3aLuu 06pa3oBaTeAbHOM CpeAbl AN
06yuatowmxca ¢ paccTpOHCTBAMM ayTUCTUUECKOTO CNEKTpa

Vinevskaya Anna,
Candidate of Pedagogical Sciences, Associate Professor of the Department of General Pedagogy of the A. P.
Chekhov Taganrog Institute

Devterova Larisa,
teacher of School 96

Gruzdova Irina,
teacher of School 96
Natalia Litvinova,
teacher of School 96
Pytina Valentina,
teacher School 96

Tretyakova Tatyana,

teacher of School 96

BuHeBckas AHHa BsauechaBoBHa,
KaHA.NeA.HayK, AOLEHT KadeApbl 00LLei neparornku
Taranporckoro MHCTUTyTa UMeHH A.T1.UexoBa
AesrepoBa Aapuca HukonaeBHa,

yuutenb MAOY Lkona 96 IBpuka-Passutue
I'py3noBa NpuHa KOpbeBHa,

yuutenb MAOY Lkona 96 IBpuka-Passutue
AutBuHOBa Hatanbsa KOpbeBHa,

yuuteab MAOY Lkona 96 IBpuka-Pa3sutue
MbiTuHa BaneHtuHa MuxainoBHa,

yuutenb MAOY Llikona 96 3Bpuka-Passutue
TpetbakoBa TaTbsiHa BacuabeBHa,

yuutenb MAOY Lkona 96 3Bpuka-Pa3eutue

Abstract. The article considers the need for pedagogical design in the design and organization of
the educational environment for students with autism spectrum disorders. The experience of working on the
basis of the school 96 of the city of Rostov-on-Don is summarized.

Keywords: pedagogical design, autism spectrum disorders, educational environment

Aunomayusa. B cmamve paccmompen Bonpoc neobxooumocmu nedazoeuteckozo Ousaina 6
npoexmupobanuy u opeanusayuu o0pazoBamevHoil cpedvi 048 00yuALWUXCA ¢ paccmporicmBamu
aymucmuueckoeo cnexmpa. Oboduyer onvim padomst Ha basze wikoavt 96 D8puxa-Paséumue eopoda Pocmoba-
na-Ilony.

KaroueBvie caroBa: mnedaeoeuneckusi Ousaiin, paccmpoucmba  aymucmuyueckoe0 chexkmpd,
obpazobamenvrasn cpeoa
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B coBpeMeHHbIX neparorMyeckux WCCAEAOBAHUAX MEAArorMyeckuin Au3amH  UMeeT
OTHOLLEHWE, KaK K 00yuyeHuI0, TaK U K BOCMUTAHUIO B LLEAOM W paccMaTpUBaEeTCA B CNEKTpe OT
CO3AAHUA YCAOBHI 3QPEKTUBHOW 00pa3oBaTeAbHOW CPEAbl A0 NMPOEKTUPOBAHUA COBPEMEHHBIX
yuebHbIx matepuanoB. Camo no cebe noHATHE «neAarorMueckuin Au3aiiH» ya06HO AN NPUMEHEHUA
B NeAarornyeckom NpakTMKe U COBPEMEHHO N0 CBOEH MOOMABHOCTH, T.K. €70 CEMaHTUYECKOe MoAe,
KaK Mbl NOKa3aAM Bbllie, AOCTaTOYHO LWMUPOKO. M03TOMy TEXHMKW NEeAarorMyeckoro AusaiHa
ABAIKOTCA HA HaLl B3rAIA COBPEMEHHBIMU, TPAHCNAPEHTHbIMU, BAAMAHBIMU U KPEATUBHBIMM.

C no3uuMKu neparornyeckoro AU3amHa AEATeAbHOCTb COBPEMEHHOIO YYUTEASl OKa3blBaeTcA
6onee KOMNAEMEHTAPHOM, YeM € U3BECTHLIX HaM NO3ULUIA NPOEKTUPOBAHUA U MOAEAMPOBAHKA, TaK
KaK yuuTbiBaeTcA MO6UALHOCTb 06pa30BaTeAbHON CPEAbl, B KOTOPOW HAXOAATCA CEFOAHA NeAaror U
Y4YeHHK, a cama 06pa3oBaTeAbHaA AEATEAbHOCTb MOXET TPAHCAMPOBATLCA KaK CO3AAHME Pa3AUUHbIX
obpa3oBaTeAbHbIX cpep, 00pa3oBaTeAbHbIX MPOCTPAHCTB, MEAArOrMYeckoro MHCTPyMeHTapus,
KOTOpbIi CaM, B CBOK 0YepeAb, ABASETCA MHCTPYMEHTOM U CPEACTBOM CO3AaHUA 06pa3oBaTenbHOM
cpeabl.

B co0TBETCTBUM C BbilleCKa3aHHbIM, LleAb NeAAaroryeckoro Au3aiHa MoXHO ONpeAeAUTb Kak
NAaHUPOBaHWE U pacluMPeHUe BO3MOXHOCTU AAA LIMPOKOW MHAMBUAYaAM3aLMKU 06pa3oBaTeAbHOM
AEATEAbHOCTH.

Takum 06pa3om, mMbl COrAacHbl ¢ MHeHUeM uccaepoBatens K.I. KpeueTHMKoBa, KOTOpbIi
noAaraet, Yto OCHOBHas LEeAb MeAarorMyeckoro AuMsaMHa - co3paBaTb U NMOAAEPXHUBATb AN
obyuatowmxca cpepy, B KOTOpPOW MOIYT COCYyLIECTBOBATb pPa3AMYHble TWUNbl 06pa3oBaTeAbHbIX
pecypcoB, obecneunBan NCUXOAOTMYECKH KOMOPTHOE U NEAArorMuecku 060CHOBaHHOE pa3BUTHE
cy6beKkToB 06pa3oBaHusa [6].

OcobeHHO aKTyaAbHbIM fIBASIETCA NPUMEHEHMe NEeAarorHyeckoro AuM3aiHa B CO3AAHWM
obpasoBatenbHOro pecypca M 00pa3oBaTeAbHOM CpeAbl AN AETEM € pacCTpOMCTBaMu
ayTUCTMYECKOro cnektpa. UcnoAb3ys BeAyLMIA NPUHLMN NeAArOrMK1 U NeAarorHyeckoro Au3aiHa -
NPUHUMN HArASAHOCTM, 3aMETMM, YTO ONMopa Ha 3TOT NPUHLMN NO3BOASET PerAamMeHTMpPOoBaTb
UCNOAb30BaHWE TaKMX MaTepuManOoB UM CPeACTB AN 00yueHMA AeTeidl € paccTpoicTBamu
ayTUCTMYECKOrO CNeKTpa, KoTopble 3aAeiCTBYHOT B NpoLecce NO3HaHWA BEAYLUMIA KaHaA BOCNPUATUA
- BU3YaAbHbIH, U 06ecneynBaoT MaKCUMaAbHbIW YUET ICUXOAOTUM NAMSATH, MbILLAEHUS, BOCTIPUATHSA,
AOTWKM npoLecca N03HaHUsA, UHAMBUAYaAbHbIX 0cobeHHOCTel obyyatowmxcs ¢ PAC.

Meparornueckui pAusaitH pnas obyuarowmxcs ¢ PAC GyaeT BKAOYATb CO3AAHME KOHTEHTA
BM3yaAM3aLUMiA - BU3YaAbHbIX ONOP, PacNUCaHWK, BUAEO-UHCTPYKLUIA, CXEM, BU3YaAbHYHO pa3bUBKY
NPOCTPAHCTBA Ha (YHKLUWOHAAbHbIE 30HbI, MApLUPYTU3aLUI0 AEATEABHOCTH MAU NEpPEeABUXEHMUS,
pa3paboTky BU3yaAbHbIX aATOPUTMOB KOMMYHUKALWKU, €XEAHEBHbIX COObITHIA, NpPOeKTUpOBaHUE
OyAyLLMX AEHCTBUM.

OnuweM KOMNOHEHTbl BU3yaAbHOTO KOHTEHTA, KoTopble OYyAyT 3aTpoHyThl B npouecce
NPOEKTUPOBAHUA Pa3AMYHLIX CPEA U AEATEALHOCTH.

International Conference on Business Economics, Management, Engineering Technology, Medical and Health Sciences, August 25th, 2021

SECTION 7. PEDAGOGY AND EMPOWERMENT


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

_54-

BusyanbHble nocobus, TakMe Kak AMarpaMMmbl, YETKME NAAKaTbl, MHCTPYKLMU WU, camoe
rAaBHOE, NAAHbl YPOKOB, N03BOAAIOT pebeHKy ¢ PAC Ayulie apanTMpOBaTbCA K OKpYXatoLwemy ero
NPOCTPAHCTBY M AyuLLIE OPUEHTUPOBATLCA KaK BHYTPH, TakK U B NPOLLECCE YUEOHOW AEATEABHOCTH.

HeobxoaAuMOCTb B HarAAAHOCTM 006YCAOBAEHA TeM, UTO Pa3AMUHble ABAEHMS WU COOLITUA,
npoucxoaawme ¢ pebeHKoM, Yyacto He NPUBA3aHbl K KOHKPETHbIM BPEMEHHbIM paMKam B €ro
CO3HaHWK. PeBeHOK ¢ paccTpOMCTBAMMU ayTUCTUYECKOTO CMEKTPa € TPYAOM $pOpMUPYET BPEMEHHYHO
CTPYKTypy. B pesyabtate oTCyTCTBYET NOHUMAHUE NOCAEAOBATEALHOCTH COOLITUIA. Pe6EeHOK He MoXeT
CaMOoCTOATEAbHO NAQHMPOBATb CBOE BPEMS, UTO YacTo NPUBOAUT K npobAemam ¢ NOBEAEHUEM.

Cneumanuctbl, pabortatrowme ¢ AetbMu, umerwowumu PAC, oTmeualor BaxHbi daktop
CNOKOMCTBUA U €XKEeAHEBHOro 6aarononayuus pebeHka - COOAOAEHWE eXEeAHEBHbLIX NMOBTOPAEMbIX
AEACTBUM, KOTOPLIE CONPOBOXAAOTCA ONOPOM HAa BU3yaAbHble CPEACTBA, 0CBOOOXAAET neaarora ot
AONOAHUTEAbHbIX CAOBECTHbIX MHCTPYKLIMM, UTO NOBbILLAET HE3aBUCUMOCTb pebeHka [3].

YctpaHeHue TpeBoru U usberaHue NOBTOPAHOLIMXCA BOMPOCOB O COOLITUAX AHA CHWXaeT
TPEBOIY YYeHUKa U 06ecneunBaeT YyBCTBO YBEPEHHOCTU U 6e30NacHOCTH, 3TO NoMoraet u3bexarb
KOHOPOHTAUUU CO B3POCALIMM, MO3BOAAOT MM OCBOMTb KAKOUEBbIE aATOPUTMbl yuebHOM
A€ATEeAbHOCTH, ObiTb rOTOBbIMW K NepemMeHaM, CBfi3aTb OXMAAeMOe NoBeAeHUe ¢ yuyebHoM
AEATEAbHOCTbI0, 0CO3HATb YyBCTBO BbIMOAHEHHOTO AOATA.

Ayuwe Bcero noMecTuTb pacnucaHue B LEHTPe Kaacca, utobbl ero Mor BUAETb BECb KAACC.
Yuutenb AONKEH «NPOrYAMBATLCA» MO pacnucaHuio ¢ pebeHkom, AMbo B TeueHue BCero AHA, AM60
BbIAGAATb TOAbKO NPEACTOfllee 3aHATUE, B 3aBUCMMOCTM OT CNOCOOHOCTM pebeHKa WUAM Knacca
YCBOMTb COOTBETCTBYIOLLY MHGOPMALMUIO.

MockoAbKy A€TM C pacCTPOWCTBAMM ayTUCTUYECKOrO CNEKTpa MMEKT HEeAOCTaTOYHOoe
NOHUMaHHe A3blKa (MAM PEOEHOK YACTO «He CAbILLMT» Peyb), BaXHO, UT0Obl rpad UK ObIA BU3yaAbHbIM.
BepbanbHbIX NOAXOAOB K 00bACHEHMAM, XapaKTePHbIX AA HOPMOTUMUUHBIX AOAEH, HEAOCTAaTOUHO
AN TAKMX AETEW. ITO MOTYT ObiTb KAPTOUYKK C HAa3BaHUAMU NPEAMETOB U AEACTBUHA, U3 KOTOPbIX
pebeHOK MOXET NOHATb, YTO NPOM3OMAET AaAblue. AAA LUKOABHUKOB 3TH KapTOUKKW AONKHbI UMETb
NOANUCH U, BO3MOXXHO, ObITb 3aMEHEHbI TEKCTOBbIM PAacNMCaHUEM.

BBeapeHMe pacnucaHua Takxe BaXHO, MOTOMY YTO CAOBO «HET» ABAIETCA OAHOW U3 CaMbIX
6oAblIMX NpobAeM ans peTerd, umetolux PAC. YacTo cA0BO «HET» 3BYYMT AAl HUX KaK OCY)XAEHHUE U
OKOHYaTeAbHbI# 0TKa3. OHM HEe NOHUMALOT, UTO ECAM OTBET CeHYac OTpULATEAbHbIH, TO YyTb NO3XeE OH
OyA€eT NOAOXMTEAbHBIM. KapTbl, BbICTDOEHHbIE OAHA 3@ APYrOM, AEAAOT BUAMMbBIM CAEAYHOLLEE «AQ»,
a CKa3aHHOEe «HeT» CTAaHOBUTCA AULLIb OPUEHTUPOBOYHbLIM «HET» [4].

MNo6ble AeCTBUSA, TPEANPUHATLIE AN U3MEHEHUA PACNUCAHUSA, YYUTEAb TOBOPUT BCAYX. Ayulue
BCEro pa3mecTuTb pacnucaHue B LIEHTPE KAacca, UToObl BECb KAACC MOT er0 BUAETD.

CoctaBAeHME pacnUCaHMA Ha YyyeOHbIM AeHb ABASIETCA 06A3aTeAbHbIM YCAOBUEM AAA
apanTtauuu pebeHka ¢ paccTpoMCcTBaMM ayTUCTUUECKOTO CMEKTPA K LLKOAE.
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B AONOAHEHHE K TEYEHMIO yUeOHOT0 AHSA BaXKHO YETKO CIAAHUPOBATb AEATEABHOCTb YYEHUKA
¢ PAC Bo Bpems ypoka. YCTaHOBAEHUE TaKOro pacnucaHus NOMOraeT YYuTeA0 ynopsaaounTb paboty B
Knacce, yMeHbLIUTb 6eCNOKOWCTBO, YCTAHOBUTb KOHKPETHbIE PaBUAA NOBEAEHUS U AaTb BUAUMBbIH
cnocob A0XKAATbCA U3MEHEHUA AEATEABHOCTH.

Pacnucanue 3aHATHIA MOXET 6bITb pa3meLLeHo Ha 60KOBOM CTOPOHE AOCKK. PekomeHayeTca
UCNOAb30BaTb KapTOYKW C CMMBOAAMU M MOANMMUCAMM AN CO3AAHMA MAAHA ypoka, a 3atem
NOCTENEHHO NEPEXOAUTL K «CITUCKY» 3aAaHWUH.

OToOpaXxxeHWe NAaHA 3aHATUA AAET CAEAYIOLLME NPEUMYLLECTBa:

- YYEHUK 3HAET, YT0 AeAaTb Ha YPOKE U He HY)XAAETCA B AONOAHUTEALHBIX YCTHbIX UHCTPYKLUAX
UAW MOACKA3Kax;

- UCMOAb30BaHWE BW3YaAbHOTO MAAHA YpOKa MOBLILIAET CaMOCTOATEAbHOCTb pebeHKa M
NO3BOASIET EMY MOATOTOBUTLCA K CMEHE BUAA AEATEALHOCTH;

- YCTAHOBAEHHbIW NMAAH NO3BOASIET U3bexaTb KOHPPOHTaUUK ¢ yuutenem. Korpa Hactynaet
BPEMSA AAS BbIOAHEHWA KOHKPETHOTO 3aAaHUsl, AaXe TPYAHOT0, KOTOpoe pebeHOK He AOUT AenaTb,
yuuTeAb MOXeT 00paTUTbCA K pacnuMcaHuio, a MOCTOSHHOE WCMOAb30BaHME NAQHOB 3aHATMM
Nno3BoAsieT pebeHKy 0CBOMTb OCHOBHbIE BUAbI AEATEAbHOCTU Ha KOHKPETHOM 3aHATUM [5].

HepocratouHas cnoco6HOCTb K 0006LLeHNI0 BbI3bIBAET TPYAHOCTH B BbICTDAUBAHUMU CBA3EN
MEXAY NOHATUAMM, BCAEACTBME YETr0 OHWU MOTYT BOCNPUHUMATLCA W30AMPOBaHHO. Mo3tomy pebeHky
¢ PAC He0o6x0AMMO HarAIAHO NOKa3biBaTb, KaK 0AHO NOHATUE CBA3AHO C APYTUM.

Ocobo crepyeT OTMETUTL UCNIOAb30BAHME BU3YaAbHOTO ycuAeHMA. QueHb yacTo y aeteii ¢ PAC
BO3HUKaIOT TPYAHOCTU C NOHUMAHWEM CUHOHUMOB OAHUX U TEX KE MHCTPYKLUM (Hanpumep, Hanucatb
npumep - Hanucatb OTBETbl - Hanucatb pesyAbTaT U T.A.). YCUAEHWE WHCTPYKUWM BU3YaAbHLIM
CTUMYAOM TaKXXe BaXHO, KOTAA@ CAOXKHaA 3apaya COCTOMT U3 CEPUM UHCTPYKLMN.

B npouecce obyuenus petert ¢ PAC yuutento He06X0AMMO NOMHMTB, UTO OCHOBHaA 3ajaua
YUUTEASl HAYaAbHOM LIKOAbI - HayuHTb pebeHka. 103ToMy BaXHO NOMHHTb, YTO npouecc 0byueHus
HauMHaeTCA He C BOMpoOCa, a C AEMOHCTPaLUMU 0XMAAEMOro pe3yAbTarta. [lpepoctaBaeHHe obpasua
NPOU3BOAUTEALHOCTH MOXET NPUHUMATL GOPMY:

- npMmepa AenCTBUA - NOKa3blBAET, KaK AOMKHO BbITAIAETb ACUCTBUE;

- NpMmepa OTBETa - NOKa3biBaeT Npumep OTBETa Ha BONPOC;

- NpUMepa 3anoAHEeHUs TabAULbI, AWarpaMMbl U T.A.;

- aArOPUTMa BbINOAHEHUA 3aAa4M - BU3YaAbHbIW MAQH BbINOAHEHUS.

NockoabKy Aet ¢ PAC yacto MCNbITLIBAKOT TPYAHOCTU C NOHMMaAHUEM Pa3roBOPHOU peuw,
PEKOMEHAYETCA CAeAaTb NMpaBUAA BU3yaAbHO MNOHATHbIMU. [paBuMA@ AONKHBI ObiTb AOCTATOYHO
60AblIMMM NO pa3mepy. CUMBOA MOXET 6bITb A0BABAEH B KaXA0€ NPEeANOXKEHHE TakKum 06pa3om,
yT06bl NPU NOCTENEHHOM YAAAEHUM TEKCTA 0CTAaBaAUCh TOAbKO CUMBOALI B KQU€CTBE HanoOMUHAHWH.
06bIYHO 3TM HaNOMMHAHWA pa3mellaloTca Ha 6OOKOBOM cTOpoHe AOCKM. [locae nepuopa
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03HAaKOMAEHHUA, B XOAE€ KOTOPOro ObiAM M3yuyeHbl OCHOBHbIE NPaBUAA NOBEAEHUSl B Khacce, MOryT
NOHAA06MTLCA OTAEAbHbIE NPaBUAA, KOTOPbIE MOXHO NOMECTUTbL Ha NapTy yyallerocs.

MHorue AE€TH C pPacCTPOCTBOM ayTMCTHUECKOTO CMEKTpa MCNbITLIBAKOT TPYAHOCTU C
NPOosSIBAE€HUEM UHULUATUBDI. B LIKOAE, KaK M BO BCEX COLMAAbHBIX B3aUMOAEHCTBHUAX, yMEHUE UCKATb
KOHKPETHYI0 MHPOPMALMUI0 HABAAETCA BaXHbIM HaBbIKOM. TakMe 3apauu  NpeAOCTaBAAIOT
aAbTepPHATUBY UTEHUIO yueOHMKA U NPOCAYLUMBAHWIO MHOPMaLUK B popMme coobuieHus. OHU Takke
onupatoTcs Ha UHTepeckbl pebeHka npu paboTe 3a KOMNbIOTEPOM:

- NPEANOXHTb 3aAaHUA AN TOUCKA AOMOAHUTEABHOM MHPOPMALMK NO U3yYaeMOn TEME;

- NpPeAOCTaBUTb BO3MOXHOCTb CAeAaTb NMpPE3eHTauui BMECTO NMUCbMEHHOTO OTBETa W
NOMOYb OTBETUTb Ha BONPOCHI;

- KOMMbHOTEPHbIE NPOrpaMmMbl MOTYT OblTb MCMOAb30BAHbl AN Pa3BUTUA A3bIKOBbIX
HaBbIKOB [7].

OtcytcTBME Yy A€Ted C pacCTPOWCTBOM ayTUCTUUECKOTO CheKTpa HaBbIKOB 06001eHus
NPUBOAMT K TPYAHOCTAM B NOCTPOEHWUU CBAZEN MEXAY NOHATUAMM, @ TAKXKE K TPYAHOCTAIM B nepeaaye
3HaHW B )XU3HEHHbIE CUTyaLUMU:

- yt00bI 0606LWMTL HABLIKK, HEOOXOAUMO CBA3aTb BCE MOHATUA C XXM3HEHHBIMU CUTYaLUAMM
pebeHka;

- BKAIOYATb B YPOKM O0AbLLOE KOAMYECTBO NPAKTUUECKUX 3aAaHMUIA;

- NpeararaeM UCNOAb30BaTb MOAYYEHHblE 3HAHUA AN MPAKTUYECKMX NPOEKTOB Ha BalLKX
ypOKax.

B Hactosiiee Bpems cywiecTByeT O0AbLIOE YMCAO CMELMaAbHbIX Yy4ebHbIX NOCOoOW,
aAanTMPOBAHHLIX MM AETEN C Pa3AMUHBLIMM TPYAHOCTAMU B 06yueHUU. B HEKOTOPbLIX CAyuyasx AAd
obecneyeHun ycnexa 00yyeHW PEKOMEHAYETCA WCMOAb30BaTb CheuMaAbHble METOAUYECKUE
pa3pabotku. BOAbLIMHCTBO TeM B Takux yyebHMKax cooTBeTcTByeT yuebHoi nporpamme obuiero
obpa3oBaHMA, uTO NO3BOAAET AeAaTb AOMAlLHME 3ajaHWMA M AaBaTb AOMAlUHME 3aAaHuA
OAHOBPEMEHHO BCEM AETAIM B KAACCe.

Muorue aeti ¢ PAC UMeIT HEAOCTAaTOYHO Pa3BUTYI0 MOTOPUKY PyK. MUcbMO MoXeT ObiTb
OrPOMHBIM UCTOYHUKOM CTpecca A pebeHKa - 0AHU U3 HUX BOOOLLE He yMEHOT nucaTh, APyrue Moryt
nucatb, HO MWCNLITHLIBAOT HEBEPOATHbIe TPYAHOCTH. Yacto MX nouepk HeaKKypaTHbid W
Hepa3bopuuBbid. AAA  0OAErYeHMsi HanNMCaHMA TEKCTa MOXHO MCMOAb30BaTb CAEAyHOLIUE
MHCTPYMEHTLI:

- KapaHpaLWHoe KpenaeHue. B HacTosiliee Bpemsl ecTb NPEANOXKEHUA AN AETEH C AEBOW U
npaBo# CTOPOHBI;

- MaccaxHbli wap. May nomewaerca B pyky peOEHKa W NomMoraer NoAAEpXMBaTh
NOAOXXEHHUE PYK BO BpEMSA NUCbMa;

- 3AaCTUYHas AeHTa. Takxke NOMOraeT NnoAAEPXUBATL MOAOKEHUE PYK BO BPEMSA NUCbMa;

- TpeHaxep No nucbMy. IPHeKT CUMyAiTOpa OCHOBAH Ha aKTMBALMUM AOMOAHWUTEAbHbIX
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KMHECTETUYECKUX M CAYXOBbIX aHaAM3aTOPOB B AOMOAHEHHWE K BU3yaAbHOMY. [pu nucbMe OyKBbI
BOCNPUHMMAIOTCA B BUAE CEHCOPHbIX U CAYXOBbIX OLLYLIEHHIA;

- MR 00AeryeHusa npouecca NUCbMa MOXHO MUCMOAb30BaThb 60Aee YeTKHE AMHUM, CO3AaHUE
ABYX AMHEEK, MNOATOTOBKY AOMOAHWUTEAbHbIX KOCbIX AMHWUK, a TaKkKe MWCNOAb30BaHUE
LWIMPOKODOPMATHBIX HOYTOYKOB;

- npumep HanucaHua. OUeHb YacTo AETWU UCMbITbIBAKOT TPYAHOCTH NPU NEPeHOCe TEKCTa U3
neyaTHOro TeKCTa B MUCbMEHHbIH. UToObl Ayylle 3anoMHUTL M306paxeHue 3arAaBHbIX OyKB,
PEKOMEHAYETCA U3rOTOBUTb BU3yaAbHbIE LIAOAOHDI;

- OAOKHOTBbI AN MUCbMeEHHOW pabotbl. Mpu pabote ¢ AeTbMM, KOTOpble NUWyT B Honee
MEAAEHHOM Temne, PeKOMEHAYeTCA MCMOAb30BaTb pabouue AUCTbI C YNpaXKHEHWUAMM, KOTOpble
TpebyloT MUHUMaALHOTO peAaKTUpPOBaHUA. B HacTosiLlee Bpems CyLieCTBYIOT TETPAAM C 3apaHee
NOArOTOBA€HHbIMU yNPaXXHEHUAMU, KOTOPble MOXXHO UCMOAb30BaTb B KAACCe.

Ectb MHOrO A€Tel ¢ pacCTPOMCTBOM ayTUCTUUECKOTO CNEKTPA, KOTOPbI€ MOTYT AETKO BbINOAHSATbL
BbIYNCAEHUA PAa3AMYHON CAOXXHOCTH, HO €CTb W Te, KOMY TPYAHO BbINOAHATb apUOMETUKY Aaxe Ha
camom 6a30BOM ypoBHe. B T0 e BpeMsi Moyt BCe AETH UCTIbITbIBAOT TPYAHOCTU C MOHUMaHUEM
rpaMMaTUYeCKUX KOHCTPYKLUI NPU peLeHn apudMeTUUeCcKux 3apau.

Ara GOpMUpOBaHUA BU3yaAbHbIX NTPEACTABAEHWH PEKOMEHAYETCA UCNOAb30BATb Pa3AUUHbIE
OMopbI: BU3yaAbHbIE€ YUCAOBBIE AMHUM, CleLMaAu3MpoBaHHbie abaku, HyMUKOH, urpoBbie nocobus
AN QUKCALMM HOMEPHOM CTPYKTYPbI, KOPOTKUE 3aMETKK U AMarpammbl.

ApanTauus TEKCTOB AAA YTEHUA, YNPOLLEHUE NPEANOXKEHUI NOMOTaeT AETAM, UCMbITbIBAOLLUM
TPYAHOCTH C NOHUMAHUEM TEKCTa MAM MEAAEHHBIW TEMN YTEHUA, yenelwHo paboTatb B Knacce. Takke
PEKOMEHAYETCA AONOAHUTEAbHbIH pa300p CAOXHBIX CAOB U MOPHOAOTUYECKUX 060POTOB.

loBOps 0 A3bIKOBbLIX 0COOEHHOCTAX AeTeit ¢ PAC B LEAOM, CAeAYeT OTMETHTb, YTO,
HecmoTpA Ha 6oAbLLOE pa3HOO6pa3ue A3bIKOBbIX HAPYLUEHUI, XapaKTEPHbBIX AA KAXKAOTO BapUaHTa,
CYLLECTBYHOT TaKKe 00LMe ayTUCTHYECKME OCOOEHHOCTH, KOTOpbie MOTYT MOBAMATb HAa U3yuyeHue
maTtepuana nNporpaMmbl. XapaKTepHOW YepTod BCeXx BapMAHTOB Pa3BUTUA A3blKa ABASETCA HeKas
popma cTepeoTUnHOI peun, Yacto HabAAaeTcA TEHAEHUMUA K CO3AQHUI0 CAOB, MOXET HabA0AaTLCA
YBAEUEHWE ONpEAEACHHBIMU (GOpMamMu  peuu, CAOXKHOCTb MOHMMAaHWUA U UCNOAb30BaHMA
rpamMmMaTMyecKuX KaTeropui, HepAOCTaTOYHOE MOHUMAHKWE W NOHWMaHUe A3blka U T.A. Pabota no
pa3BuTHIO A3blka y peTer ¢ PAC A0NKHA 6bITb MHHAUBUAYAAM3UPOBaAHA A0 YPOBHSA UHTEMEKTYaAbHOTO
pa3BuTHA pebeHka.

MeaarorMueckuin Au3aitH AONKEH 3aTparMBaTh He TOAbLKO AMAAKTUUYECKYHO CTOPOHY 00yueHus,
HO M NPOCTPAHCTBO, B KOTOPOM HaXx0AUTCA PE6EHOK.

Kaxaoe nomewieHHe AONKHO ObiTb  OCHALWLEHO cheuuaAbHbIM - 060pyAOBaHKUEM,
COOTBETCTBYIOLUMM (QYHKLMOHAABHOMY Ha3HAUEHUI0 NoMeleHUs. YuebHoe NpoCTPaHCTBO AONKHO
ObITb YETKO PAa3AEAEHO Ha 30HbI B 3aBUCMMOCTH OT BUAA AEATEABHOCTH, B YAaCTHOCTH, B KAaCCE AONVKHA
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6bITb yuebHaA 30Ha M 30Ha OTAbIXa, 060pyAOBaHHAA CTEHAOM CO BCMOMOraTeéAbHbIM MaTepUanoM
(WKOAbHbIE NpaBUAA, NPaBUAA 06LLEHMSA, NAAHBI YPOKOB, CXEMbI U T.A.).

WUcnoab3oBaHKe cnieLyanbHbIX TEXHUUECKUX CPeACTB A pebeHka ¢ PAC yacto He ABasieTcs
Heo6X0AMMbIM, X0TA ObIBALOT cAyuau, Korpa pebeHok 06LaeTca co B3POCABIM TOALKO C MOMOLLbH
KoMnbtotepa. B atom cayuae an 06yuenus pebeHka HE0O6XOAMM NepCOHaAbHbIA KOMMbLIOTEP WAM
HOYTOYK. TaKKe BaXXHO YMETb UCNOAb30BaTb XOPOLLO CTPYKTYPUPOBAHHYIO BU3YyaAU3aLIMIO.

OnpepeneHHble NpaBUAA TaKXe NMOMOralT OpraHM30BaTb ONPEAEAEHHbIH CNOKOMHBLIA XOA
AEATEABHOCTU B mpouecce 00yuyeHusi. Kak M NAaH ypoka, MHOrMe npocTbie M, Ka3anocb Obl,
CcaMoOuyeBMAHbIE NPpaBMAAQ NOBEAEHUA MOXHO NPEACTAaBUTb B BUAE HEOOALLLMX NAAKATOB Ha CTEHe
PAAOM C AOCKOW. BaHO noHMMaTtb, uT0 pebeHKy Aerue NOoHATb, KOrAa eMy roBOPAT - ¥ HAaC ecTb
npasuno Ne 4, a npaBuno N2 4 raacuT, uto He HaAO BCTaBaTb M XOAUTb N0 KAQCCY BO Bpems ypoka 6e3
pa3peLueHus. PebeHKy nerue 310 yCBOUTb, Y€M CAYLLATb, KaK YYUTEAb YUUT €70 HE XOAUTb N0 KAACCY BO
Bpems YpoKa U He Tporatb uyxue Bewwu. Passutue y pebeHka ¢ PAC cnoco6HOCTH 0CMbICAUBATbL BELLU
U OpraHu30BbIBaTb CBOE NOBEAEHUE B COOTBETCTBMU C 3TUM CMbICAOM TpebyeT ocoboi paboTbl co
CTOPOHbI yuuteAs. Cpeaa, B KOTOPOM pebeHOK C ayTU3MOM XUBET U YUUTCH, AOAKHA ObITb KaK MOXHO
6onee 3HAUMMOW, TO €CTb pebEHOK AOAKEH NOHUMATb, NoueMy 310 Aenaetca. Kaxaoe ero peicreue
3anporpaMmM1poBaHO Ha YTO-TO U UMEET CMbICA.

Takum o06pa3om, Mbl NoKa3anu B 0606LIEHHOM BUAE, UTO 06pa3oBaTeAbHanA CpeAa, B KOTOPOH
obyuaerca pebeHok ¢ PAC, TpebyeTr neparornyeckoro Au3aiHa v cepbe3Hon MopAudUKauuu. JTa
cpepa byaeT akTyanbHOM, 0byuatoLuen 1 pa3BuBatoLLEN B TOM CAyyae, eCAM ByAyT UCNOAb30BaHbl He
TOAbKO TEXHOAOTMM OpraHu3auuu obpa3oBaTeAbHOW CpeAbl. AW3alH AONKEH ObiTb OCHOBAH Ha
NPUHLMNAX, KOTOpble PEryAupylT NpPouecc no3HaHuA. AAA AeTeidl, MMELWMX PacCcTpOHCTBO
ayTUCTMYECKOr0 CneKTpa, cpepa AONKHA ObiTb MOAMPULMpPOBAHA W aKTyaAM3MpOBaHa METOAaMM
neAarorMyeckoro AU3auHa.
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SECTION 8. PSYCHOLOGY AND EDUCATION
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Abstract. In this article I present my knowledge and researches about the reasons,methods of
correction and treatment of such a phenomenon as adolescent aggression and destructiveness.
Keywords: Aggression, destructiveness, teens

Introduction

Aggression is motivated destructive behavior. It contradicts society norms and harms to the
object of attack giving physical,emotional damage and psychological uneasiness. It can manifest
itself in words,acts,jokes,silence,etc. Destructiveness is a fact of causing damage. The difference is
that aggression can be,for example, passive,not clearly expressed, and destructiveness is harmful.
Not all aggressive people are destructive. It is a serious problem nowadays. According to statistics,
physical and verbal aggression is most pronounced among adolescents.

1.Reasons

1.1 Genetics and brain

The hypothalamus, amygdala, prefrontal cortex and limbic system are responsible for
aggression. If one of this brain structures is damaged, it will play havoc with mental health and cause
aggression and aggressive disorders. They can be damaged in intrauterine period, after head injuries,
incorrectly selected medical treatment or intoxication. Aggression and destructiveness can occur
because of tumors of various parts of the brain.

Children can be genetically predisposed to choleric temperament, irascibility and inherit it
from their parents.

1.2 Family relationship

Family und upbringing can seriously affect both aggession und destructiveness.Parents’
behavior affects the development of brain structures.Aggression can be caused by toxic
atmosphere,regular conflicts and reproaches at least on the part of one of the parents. Children
adopt this behavior model. Parents also can be too indifferent and unemotional,don’t give attention
to his child,so need of expressing emotions is frustrated,and frustration causes agression. By the
way,it is important al least to explain how to cope with negative emotions. Teenagers,who grow up
with drug addict and alcoholic parents are very agressive and hyperactive. One of the reason is that
they always are "ready to fight" (a lot of glycocorticoids are produced). They never feel safe. World is
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full of danger and everybody wanna hurt them in their opinion. This state can also be caused by
parents who use over-protection, punishment,"silence torture" or physical,emotional and sexual
violence as well. Aggression is the protective mechanism of fear,anxiety and lack of care and love.
The demand of freedom is inherent for everybody. When this demand is frustrated from behind an
over-protection, adolescents become agressive. Teenagers,whose parents always nag them and
point out their mistakes and flaws without saying them something pleasant, are very aggressive and
react sharply to negative comments.

Teenager becomes destructive(and aggressive) after witnessing death orviolence or becoming
a victim of violence and punishment. Teenagers will be destructive if their family is poor. They
constantly feel that something is not enough for them. They are vulnerable to illegal methods of
getting something. Parents who are over-protective and always prohibit many things, don't give a
right to choose for their children, influence destructiveness. Teenagers do destructive actions to feel
"freedom and adulthood".

1.3 Adolescence

There are many changes proceeding in this period. There is a separation for a
caregiver.Teenagers’ brain increases sensivity to reward information from childhood to
adolescence.Brain is excited about new emotions, it changes literally every second. Purposes,ideas
about the world, personality-everything is replaced.Structure of adolescents" personality is unstable
and vulnerable. Lack of stability creates controversial wills and actions that can go into extreme
cases. One of the form of manifestation of instability is destructiveness.

In this period the level of estrogen and testosterone is growing. It can entail aggression and
mood swings. There is an the effect of neurotransmitter hormones on behavior, decision-making and
psychoemotional reactions. The possibility of various hormonal failures is not excluded.

1.4 Psychoactive substances

The impact of psychoactive
substances(alcohol,drugs,nicotine,caffeine,pills,hallucinogens,etc)on mental health is considered
as a condition that can "push" to aggressive or destructive actions , as a condition that increases
aggression (occasionally condition that reduces aggression).As the main reason for aggression, for
example, in the case of alcohol abuse, experts call the destruction of complex cognitive processes
necessary to suppress an aggressive reaction to the corresponding stimulus.Aggression and
destructiveness manifests itself in the moment of use, during in withdrawal period, in relation to
people who prevent narcotization, due to deep personality changes after using psychoactive
substances for a long time. Delirium is the reason of aggression and destructiveness too.

1.5 Videogames

Videogames bring children positive emotions,engagement and satisfaction. (then bring the
addiction).It can increase attention and memory.But videogames affect the level of aggression and
destructiveness. First of all, the main task of many modern videogames is to kill or hitas many people
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as you can. Teenagers can use a "murder games" as a way to reduce their stress. But they get used
to this way, then, when they are irritated,they want to hit or break something. Many authors evaluated
a large number of potential risk factors for the development of pathological gaming and concluded
that time gaming as well as psychosocial factors such as impulsivity, social competence and
emotional regulation all predicted the development of pathological gaming. They also found that
those who became pathological gamers were more likely to show increased scores on scales
measuring ADHD,anxiety and depression. There is a possibility of gamimg psychosis. A period of
withdrawal have negative psychological outcomes: aggression and destructiveness. Focusing on
violent videogames as a precursor to aggression and violence amongst young people may cause
parents, social activists and public-policy makers to ignore the much more powerful and significant
causes of violence amongst young people that have already been well established, including arange
of social, behavioural, economic, biological and mental-health factors.

1.6 School and society

School is unfortunately very toxic and conservative place nowadays. Children can’t go with the
amount of restrictions, requirements that contradicts their self-expression,pressure and attention to
their mistakes. Teachers can even offend their students.Teachers also point out teenagers’
mistakes,criticize their appearance and compare them with others. So teenagers become aggressive
(as a protest or because their need of faith and trust is frustrated). They can be aggressive because
of big workload. They are just tired. Many adolescents are treated with distrust to others and often
insult them. Teenagers can become aggressive and destructive, being both a victim of bullying and
its initiator. People who bully others are very weak, have traumas and low self-esteem, so they try to
assert themselves. Aggression and destructiveness can be used for attracting attention in case if
teenagers have a deficiency of attention from their parents or classmates.

In adolescence, due to the complexity and inconsistency of the characteristics of growing
people, internal and external conditions of their development, situations may arise that disrupt the
normal course of personal formation, creating objective prerequisites for the emergence and
manifestation of aggressiveness. It is known that in adolescence there is a reorientation of some
values to others. A teenager strives to take a new social position that corresponds to his needs and
capabilities. At the same time, social recognition, approval, acceptance in the adult world and peers
becomes vital for him. Authorities and priorities change in adolescence. Teenagers can get into bad
company because sometimes they think if person is aggressive and destructive, it means he is strong.
Teenagers can treat destructive actions as a hobby. It seems to them unsual,exciting and
challenging,it gives them adrenaline. Teenagers can commit destructive actions under pressure of
their peers. Moreover, for some children, participation in fights, asserting themselves in the eyes of
others with the help of fists is an established line of behavior that reflects the norms adopted in
certain social groups.
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1.7 Disorders

Aggression can be a symptom of various disorders ,including depression, ADHD,DMDD, etc.
DMDD is not diagnosed in many countries including Russia. We should develop the idea of
diagnosing this disorder.

2.Treatment and correction

Currently, the situation of childhood development has changed dramatically all over the world.
Intense social, economic, demographic, and environmental problems cause an increase in negative
trends in the formation of the personality of the younger generation. Among them, progressive
alienation, increased anxiety, spiritual disorientation of children, an increase in their cruelty,
aggressiveness, potential conflict, and a tendency to destructive behavior are of particular concern.

We can't remove all the aggressive people because we don’t know what happened in
intrauterine period. We can’t anticipate the amount of cholerics because we don’t know what
happened to them in early childhood. But we can reduce the amount of them by other ways of
treatment.

A rational and affective attitude to rules and moral norms develops in a child through an
adult's emotional evaluative attitude to him. It is the adult who helps the child to comprehend the
rationality and necessity of appropriate behavior and action at this moment. It is the adult who
authorizes a certain type of behavior with his affective attitude to the child. The realization of oneself
as a student in a team occurs when the life of the team is so rich and attractive for him that it creates
opportunities for satisfying communication with friends and causes a desire to communicate with
them. Teachers can help children to express their individual interests and abilities if their activity is
collective. It is necessary to provide students with individual and collective activities in order to give
children the opportunity to see something unique and positive in every team member. Many
psychological researches show that it is significant for personality development. First of all, teachers
should givestep-by-step preparation of a student for adaptation in the pedagogical process of a
school as a society. Teachers should prepare students for socialization and reduce the level of
conflict and bullying in schools. We should organize regular testings that act as control sections:
psychodiagnostic method of M.Rokich, which measures the value orientations of a person,the
"Sociometry" method, which reveals the nature of relationships in a group, the Bass-Darkey test,
which determines the level of aggressive behavior of a person. We should organize regular
psychological trainings for schoolchildren so that they can learn to cope with emotions and conflicts.
and also for parents so that they can help their children to grow up healthy. School should provide
students with free psychological consultations.

If teenager has constant anger issues, he can seek medical help. We cure such issues with pills
that improve and stabilize the work of the limbic system and the amygdala. It is possible to take
antipsychotics and antidepressants (in case of DMDD). Sedatives are not suitable. And,undouptedly,
therapy (gestalt-therapy, cognitive-behavioral therapy,art therapy).
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Abstract. Due to some algorithms and their fast implementation, background subtraction is becoming
a very important step in many areas of computer vision and video surveillance systems that involve static
cameras. There are a large number of reliable background subtraction algorithms in the literature, each of
which attempts to outperform the others quantitatively and qualitatively. This competition can sometimes
confuse the user of these kinds of processes and make it difficult to choose one of them. To overcome this
problem, we will go over the background subtraction process below by defining it and examining the most
commonly used background subtraction algorithms. We will then cover some of the post-processing
techniques used to remove excess content resulting from video processing.

Keywords: background subtraction, interframe difference, video analysis, pixel history, background
model, post-processing, shadow removal, image filtering.

Annomayus. Vs-3a nexomopwix aseopummol ¢ ux Ovicmpoil peaiusayueil, Boruumarue hona
cmanoBumca  oueHv BaXKHBIM waA20M B0 MHO2UX 00AACIAX KOMNBIOWIEPHO20 3peHUs U  CUCHIEM
Budeonabaodenus, komopvie npeonoAdearm cmamuyeckue xamepsl. B aumepamype umeemcsa 00avuioe
K0AUHeCcB0 HAOLKHBIX AA0PUMMOB Bbiuumanus poHa, KaKOwill U3 KOWOpbIX Nblmdemcs npeb3oimu
Opyeue 6 koauuecmbeHHOM U KAUeCTHBEHHOM OMHOUIeHUU. DMa KOHKYPeHYUs UH020A MOxXerm cOums c
MoAKY 104b306amens makoeo pooa npoyeccod u 3ampyoHums Bui00p 00H020 U3 Hux. Ymobds: npeodosems
amy npobaemy, dasee Mbl pACCMOMPUM Npoyecc Buiuumanus gpona, onpedesus eeo u usyuub Haubdoiee 4acmo
UCNOAb3YeMble AA0PUMMbL BbIMUTNAHUA (POHA. 3ameM Mbl pacKpoeM Hekomopble Memoobl nociobpabonxu,
ucnoav3yemvie 045 YoaseHUs AUUIHe20 KOHIMEHMA, NoAyHenHoeo 68 pe3yvmame 00padomxu Gudeo.

KaroueBoie croBa: buruumanue pona, mexxadpobas pasnuya, 6udeoanasus, ucmopus nuxceaet,
horoBas modeaw, nocmobpabomua, yoaterue meret, PUALIMPAYUSA US00PAKEHUT.

BBEAEHUE
BbluutaHue GpoHa - LIMPOKO UCNOAB3YEMbIA B pearbHOM BPEMEHU METOA UACHTUDUKALIUM
06BbeKToB nepepHero naaHa B supaeonotoke [1], [2], [3], [4]. Npu BbluuTaHUM GOHA OCHOBHAA UAER
3aKAKOYaeTcA B TOM, YT0Obl COCPEAOTOUMTL aHAAU3 BUAEO TOABKO Ha KOHKPETHBIX 00AACTAX, KOTOpble
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B OCHOBHOM fIBAIOTCA ABWXYLLUMUCA 06bEKTaMM CLEHbl. B KauecTBe BXOAHbLIX AQHHbIX BbIUUTAHUE
¢$oHa NpMHUMAET NocAe AOBATEALHOCTb W300paXKEHUI U CO3AAET HA BLIXOAE MACKU U306paXeHuii, B
KOTOPbIX BbIAGAIKOTCA TOAbKO ABWXYLUMECA 06beKTbl. OCHOBHaA npobaema BbluMTaHUA pOHA COCTOMUT
B TOM, 4T0ObI OnpepeAuTb HAboOp NUKCeAeid BMAMMOTO M300paXeHHSi, KOTOpble 3HAYUTEABHO
OTAMYAIOTCA OT NUKCEAEW, BUAMMbIX Ha NpeAblAyLIUX W300paxeHUAX NocAeAOBaTeAbHOCTH. Takue
NUKCEAU U GOPMHUPYIOT MacKy U3mMeHeHHUAA. Ha MacKy M3MEHEHUA BAUSIET HECKOALKO GpaKTOPOB, TaKKUX
KaK BHEIWUHMW BMA, AIPKOCTb WM LBET, a TaKke M3MeHeHHe ¢opmbl 06bekToB. U3MeHeHus
OCBELLEHHOCTH CLEHbl TaKKe ABAAIOTCA CyLIECTBEHHOH NpobaeMoi, CBA3aHHOW C NPOLECCOM
BblYMTaHUA poHa. CAeAOBATEALHO, NPU HAAMYMU BCEX ITUX YCAOBMIA OCHOBHAA MAESA BbluMTaHUA GpOHA
3aKAHOYaeTcAa B OOHapy)XeHMM ABWXYLIMXCA OOBLEKTOB MO pasHULE MEXAY TEKYWWM KaApoM W
3TaAOHHBIM KaApPOM, KOTOPbI Ha3biBaeTca (GOHOBLIM W300paXeHUEM MAW GOHOBOW MOAEALHO.
®oHOBaA MoAeAb AONKHA ObiTb YETKMM NpeACTaBAEHMEM cCLeHbl 6e3 Kakux-Aubo ABWXyLMXCA
06BEKTOB M AONKHA PeryAmipHO 06HOBAATLCA, UTOOLI aAaNTUPOBATLCA K U3MEHSAIOLMMCA YCAOBUAM
APKOCTU U HAcTpoMKam reometpuu [5]. B AuTepatype HacuMTbiBaeTcA 3HAUMTEAbHOE KOAUYECTBO
METOAOB M aATOPUTMOB (OHOBOrO BblYMTaHUA. OAHAKO AWWbL HEMHOTME U3 HUX 3PPEKTUBHO
NPUMEHAITCA B 3aAa4ax KOMNbIOTEPHOTO 3PEHUS U ABAAIOTCA 3TAAOHHBLIMU AAA AAHHOW 00AACTH.
CoorBetcTBytoWwMe paboTbl, HENOCPEACTBEHHO CBA3AHHbIE C 3aAauei BbluMTaHUA (pOHA, BKAOYALOT
onpocbl M CpaBHWUTEAbHble WccaepoBaHuA. Hanpumep, B paborax [5] u [6] npeanaratotes
BCECTOPOHHME M CUCTEMATMUYECKUE WMCCAEAOBAHUA MO HECKOAbKUM aArOpuTMamM W3MEHEHMA
u3obpaxeHun. OAHAKO U3-3a ObLICTPOro pocTa aATOPUTMOB BblYMTAHUA GpOHA Mbl CYUUTAEM KpaiiHe
BaXHbIM KaK MOXHO 4alle MCCAeAOBaTb 3BOAIOLMIO BbluMTaHUA GOHA. Mbl TaKKe CuMTaeM, Yto
MeTOAbl NOCTOOPabOTKU AN BbluMTaHMA (OHA HEOOXOAMMO ONUCbLIBATb NPU aHaAU3e METOAOB
BbluMTaHUA OHA. Aanee Mbl ONMMULIEM MPUHUUNBLI OLEHKU U CPABHEHUSI aATOPUTMOB BblYUTAHUSA
¢oHa. Crepytowme naparpadbl NOCBALWEHbI ONUCAHUIO LMPOKO pacnpoCTPaHEHHbLIX aArOPUTMOB
BbluMTaHUA poHa. OnucaHue BKAOUAET B cebs onMcaHWe HENOCPEACTBEHHO CaMMX aATOPUTMOB C UX
CUAbHBIMU U CAAOBIMU CTOPOHAMM, @ TAKKE HEKOTOPbLIE PaboTbl, BbINOAHEHHbLIE AASl UX YAYULLEHUS.
Mbl crapaemcsi u3bexatb MaTeMaTHUECKUX ONPEAEAEHWH B KaXAOM OMUCAHMM, 4TOOLI, NO
BO3MOXHOCTH, AaTb NpPOCTOi, HO BceobbemMAlOWMIA 0630p METOAOB (OHOBOIO BblYMTAHMS,
NocAeAOBATEAbHO: OT NPOCTLIX K CAOXKHbIM. 3aTeM Mbl ONULLEM HEKOTOPbIE METOAbI N0CTOOpaboTKK,
UCMOAb3yEMbIE ANl TPEOAONEHUA HETOUHOCTEW ONPEAEAEHUA NMEePEeAHEro NMAaHa, MOAYYEHHbIX AN
npotecca BbluMTaHUA poHa. B 3aKaoueHHe Mbl NPUBOAUM HEKOTOPbIE KpUTUUECKUE 3aMeyaHus No
aAropuMTMaM BblUMTaHUA QpOHA.

W3MEPEHUE TOYHOCTU BbIYUTAHUA GOHA
FoBOpSA 0 BblYMTAaHUM GOHA KaK O NPOLLECCE, B KOTOPOM HEOOX0AMMO 0OHAPYXUTb BaXKHbIE
U3MeHeHUs B U300paxeHusx 6e3 yueTa HecyLIeCTBEHHbIX, MHOTME WCCAEAOBATEAW CUMTAIOT, YTO
NOHATUE TOUHOCTU 3aBUCHUT OT NpUAOXKeHUSA [6]. Hanpumep, pacno3HaBaHUe pacKauuBalOLIMXCA OT
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BeTpa AepeBbeB, 0ObIYHO CUMTAETCA HECYLIECTBEHHLIM, HO peakuus Ha MaAnellee U3MeHeHHue
ABWKEHUA B KPOBEHOCHbIX COCYAAX MOXET ObiTb KpaiiHe BaXHbIM [7]. COOTBETCTBEHHO TaKue
npo6AeMbl AEAQIOT METOABI OLEHKH pacxoAALlUMUCA. MeToAbI OLEHKHU MOXXHO Pa3AeAUTb Ha METOADI,
NPUOAMKEHHbIE K PEaAbHOCTU U METOAbI, He MPUOAKEHHbIE K peanbHOCTH [6]. MeToAbI OLEHKH,
NPUOAKEHHbIE K PEaAbHOCTU MOXHO MPEACTaBUTb KaK Macku, CO3AaBaeMble 4alle BCero
YeAOBEKOM BpYyYHyH0. COOTBETCTBEHHO, TAKWE METOAbI OLLEHKHU CKAOHHBI K YEAOBEYECKUM OLUMOKaM,
M K TOMy )X€ OHM 3aHUMAKT OOAbLIE BbIYMCAUTEALHBIX PECYPCOB B MOMEHT BbiMOAHEHUA. U3-3a
NOAOGHBLIX NMpob6AEM MHOTAAQ MCMOAb3YHOTCA METOAbI OLEHKW, He MPUOAMKEHHbIE K PeabHOCTH.
OAHaKO MX HEAOCTaTOK 3aKAOYaeTCs B TOM, UTO TPYAHO ONPEAEAUTb BbICLLIMIA KPUTEPUIA/ KPUTEPUU
AN TAKOW OLLEHKHM.

A. MeToAbI OLIEHKH, NTPUOAIKEHHBIE K PeaAbHOCTH

K atoii rpynne oTHOCATCA 3 OCHOBHbIX METOAA OLEHKM: MPOLLEHT KOPPEKTHLIX KhNaCCUPUKaLIniA

(PCC), koadpduumeHT Xakkapa (JC) n koadppuuuent KOs (YC):
TP+TN

PCC = ——F—7— (1)
TP+FP+TN+FN
TP
Je= TP+FP+FN @)
YC= |t —1 3)

TP+FP TN+FN
TP (UCTUHHO NOAOXMUTEAbHbIE) - 3TO KOAWYECTBO NPABUAbHO PACMNO3HAHHBLIX MUKCEAeH

nepeAHero naaHa; FP (AOXHO MOAOXMTEAbHbIE) - 3TO KOAMYECTBO NUKCEeAe dOoHa, HenpaBUALHO
KAAQCCUOULIMPOBAHHBIX KaK NMUKCeAU nepepHero naaHa; TN (MCTMHHO OTPULATEAbHbIE) - 3TO
KOAMUYECTBO MpPaBMAbHO pacno3HaHHbIX nuKcened ¢oHa; FN (AOXHO OTpULATEAbHbIE) - 3TO
KOAMYECTBO NMUKCEAeH NepeAHero naaHa, HenpaBUABHO KAACCUGULIMPOBAHHLIX KaK MUKCEAU GpoHa.
Mpu cpaBHEHUU TaKKe MOXET ObiTb UCMOAb30BAHA KpPUBasA pabouyux XapaKTepUCTUK NPUEMHMKA
(ROC). Takas KpuBas ABrseTCA rpadMKOM BEPOATHOCTH 0OHAPY)XEHUA N0 OTHOLLIEHWUIO K BEPOATHOCTH
AOXHO MOAOXMTEAbHOTO pacno3HaBaHusl. BepoATHOCTL 0OHApYXEHMAi — 3TO OTHOLIEHHE MEXAY
MCTMHHO NOAOXKMUTEABHBIMU U pAKTUUECKM NOAOKUTEALHBIMU pacno3HaBaHUAAMU. BEPOATHOCTb AOXKHO
NOAOXXMTEALHOTO pacno3HaBaHMA - 3TO OTHOLLIEHUE MEXAY UCTUHHO OTPULIATEABHBIMU U paKTUUECKH
OTPULATEAbHBIMU pacno3HaBaHUAMM. AN METOAOB OLEHKU, NPUOAMKEHHBIX K PeaAbHOCTH TaKxke
MoryT 6bITb NpUMeEHATLCA U 6onee croxHble ROC-KkpuBbie [8].
B. MeT0Abl OLEHKH, He NPUOAKEHHbIE K peaAbHOCTH

B pabote [7] metoabl pa3pensloTCi Ha TPU KaTeropuu: rpaHUYHble, MOAEAbHble U
BCNomorateAbHble. B nepBoii kKateropuu rpaHuLibl 00HApPYXEHHOTo NepeAHEro NAaHa UCNOAL3YHTCA
AN U3BAEUEHMA BHYTPEHHUX U BHELWHWUX 06AAcTed B MCXOAHbLIX M300paxeHUsX. 3atem pasHble
XapaKTepuUCTUKU obAacTel (Hampumep, LBET) UCMOAb3YHOTCA AAA NPOBEPKU WUX OAHOPOAHOCTH U
YCTOYMBOCTH K BblYMTaHUIO pOHa [9]. B MoAeAbHBIX METOAAX AaAbHEHLIas 00paboTka UCnoAb3yeTCs
AN YAYYLLIEHUA NOXHbIX 00HapY)XeHWi npu BbluMTaHuu GpoHa. B pabote [10] obHapyxeHue Aopen
MCNOAb3YETCA AN KOPpPEKUMM cerMeHTauuu. BenomorateAbHble MeTOAbl MbITAlOTCA YNPaBAATb
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OWKOKaMKU (OHOBOFO BbIYUTAHUA MYTEM OObLEAMHEHHSI HECKOAbKUX aAropuTMOB (OHOBOIO
BblUUTaHUSA, OnpeAeneHHbIX Aanee [11]. pumepom rpaHUUHbIX GOHOBLIX MepP BbIUMTAHUA ABAAIOTCA
Mepbl, ONMCaHHble U UCNOAb3yemble B pabote [12]. Nepeas (FpaHWYHbIA NPOCTPAHCTBEHHDIH
LBeTOBOM KoHTpacT - BSCC) ocHoBaH Ha uBeTe, a BTopas (FpaH1uHbIi LBETOBOM KoHTpacT - BMC) -
Ha ABwxeHuMH. BSCC cHauana pucyeT BUPTYaAbHYHO AMHWI0O HOPMaAM AAMHOW 2L + 1 mexay
KaXXAbIMW ABYMSA NPOTUBONOAOXHBIMU TPaHUYHBIMU NUKCEAIMH, 0OHAPY)XEHHBIMMW B KOHTYPE MaCcKH
nepeAHero naawa. lNycrb P(i) W P,i - ABa NUKCEASl B ABYX NPOTUBOMOAOXKHBIX HanpaBAeHUsAX 00xoAa
KOHTypa 06bekTa i B MOMEHT BPEMEHHU t, U NMyCTb Cf) U C} - YCpeAHEHHbIE LBeTa, pacCYUTaHHbIE B
oKpecTHocTU M X M nukcenew P(") ] P,i (ana npoctotbl Ucnoab3yerca RGB pasmepHocTeio 256).
Toraa dopmyaa, UCNOAb3yeMas AAA BbluMCAeHUA BSCC, BbITASAUT CAeAyOLMM 06pa3om:
_lebw - cio||

BSCC(t, 1) = V3X255x255 ()

BMC mepa no ananoruu ¢ BSCC pucyet 2L + 1 Hopmanb Mexay ABYMA NPOTUBONOAOXKHbIMU
FPAHWUYHBIMU NUKCEAAMU, OOHApYXEHHbIMW Ha NEepeAHeM MAaHe MackuW KOHTypa. ABWXeHue
BbIYMCASIETCA C UCNIOAb30BAHMEM BEKTOPA ABWKEHUA ABYX 0bAacTeH Cf) u Ci, onpepeneHHbIX TaKUM
xe obpa3om, kak u ana BSCC. dopmyaa, ucnonbdyemas A BbluucneHusi BMC, BbIrAsauT
cAeAyroWwMM 06pasom:

()

BMC(t, l) = Wy 1-— exp <_w>

rae 95(t) u 95(t) - cpeaHue BeKTOpa ABWKEHUSI, BLIYUCAEHHLIE B perhoHe M X M ¢
LeHTpOM B nukcensx PS u P} cooteetcteento. w, = R(95(t) ). R(9}(t)) u R(.) npeacraasior

HaAEXHOCTb BEKTOPOB ABWXEHHUA [13].

ANTOPUTMbI BbIYUTAHUA ®OHA
Hwke Mbl NpeACTaBUM HEKOTOpPble METOAbI GOHOBOIO BbIUUTAHUA, Pa3AeAeHHble Ha ABe
OCHOBHbI€ KaTeropuu: peKyPCUBHbIE U HEPEKYPCUBHbIE. PazHuLia MEXAY HUMU 3aKAKOUYAETCA B TOM,
YTO NepBble UCMOAL3YIOT YHUKAAbHOE 3HAYeHUE AAA yueTa GOHa, MOCAEAHWE MCTOAb3YIOT LAl
6ydep ara npeacTaBAeHUS OHA.

HEPEKYPCUBHbIE METOAbI BbIYUTAHUA ®OHA
1) BpemeHHoH megnaHHbiin ¢uabTp. B TakoMm GUALTPE CHayana cTpouTca GoHOBass MOAEADL
nyTeM BblYUCAEHUSi MEAUAHHOTO 3HaueHua bydepa U3 n nocreAHUX Kappos [14]. 3aTem HOBbIM
MUKCeAb CpPaBHMBAETCA C MOAEAbIO: €CAM OH nonapaer B ONpeAeAeHHbI nopor, To cyuTaerce
¢$OHOBLIM, B NPOTUBHOM CAyuae - MUKCEAeM nepeaHero naaHa. 06HoBAeHHWE POHA NPOM3BOAUTCA
nytem A0OaBAEHUA TEKYLLETO 3HAUEHUs TMKCeAs B bydep A0 Tex nop, NoKa 310 NO3BOAAET pasmep
6ydepa. IToT MeToA ObiA yCOBEPLUEHCTBOBAH B pabotax [15] u [16]. Hanpumep, BMeCTO MeAWAHHOW
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MOXHO MCNOAL30BaTb MEAOUAHYIO OMAbTPaUMIO. XOTA MeAMaHHas U MeAOMAHas QGUAbTpaLUM
AOKa3anu cBoK 3pdektuBHocTb [14], [16], [15], [17], [1] ¥ NOKa3aAW KOHKYpEHTOCNOCOOHbLIE
pe3yAbTaThbl, AaXe HECMOTPA HA UX OTHOCUTEAbHYH) NMPOCTOTY, OHU AO CHX NMOP ABAAKOTCA CamMbiMH
3aTpaTHbIMM HEPEKYPCUBHBIMU aATOPUTMAMM U3-3a BbICOKMX TpeOOBaHWI K NaMATH BCAEACTBUE
pa3mepa 6ypepoB, He0OXOAUMBIX AN MOAEAMPOBAHMUS.

2) /\mHeHbId npesckasbiBaroyni dnuasTp. MeToA AMHEHOTO NpeACKasbiBatoLLero GuabTpa
oueHUBAET GpOH NyTeM NPUMEHEHUA AMHEHHOW NpeACKa3aTenbHOM MOAEAU B bydepe 1 nocAeAytoLLEen
OLEHKH KO3GOUUUEHTOB (UAbTPa B Kaxaom Kappe [18]. OueHka ocHOBaHa Ha KoBapuaLMu
BbIOOPKK. HepocTaTKOM 3TOro MeToAa ABASIETCA TO, UTO OH ABASIETCA PECYPCOEMKUM B BbIYUCAEHUAX
U TaKxke NoTpebaseT MHOTO NaMATH.

3) Henapamerpnyeckasa mogeis. Henapametpuueckaa MOAEAb BbIMOAHAET BbluMTaHUE GOHA
C WCNOAb30BaHWEM BCEH WCTOPUM MUKCEAd M OLEHUBAET GOHOBYHD MOAEAb C MOMOLLbH
MCNOAb30BaHUA HEKOW OYHKUWK (Hanpumep, layccoBa ¢yHKumaA) [19]. Mpu KaxXpAoM HaBAOAEHUM
NPOU3BOAUTCA NPOBEPKA, NPUHAANEXUT AU MTUKCEAb 3TOMY pacnpeAeAeHH IO, TO eCTb €CAU pa3HULa
Haxo0AMTCAl B NpeAenax ONpPeAEeAeHHOro nopora, T0 OH CYMTAeTcA NMUKCeAeM NepeAHero naaHa, B
NPOTUBHOM CAy4yae 310 NMUKCeAb GOoHa. ITOT METOA UMEET NPEUMYLLECTBO NMPU MYAbTUMOAAALHOM
BbluMTaHMK GpOHA, HO TaKKe TpebyeT H0AbLIMX 3aTpaT N0 BPEMEHU U NAMSATH.

4) CoBmecTHaA BCTPEYAEMOCTb BapHaunin H300paxexns. 10T metop obecneuyuBaer
BblYMTaHKE pOHA NOCPEACTBOM ABYX OCHOBHbLIX ¢pa3: ¢pa3bl 06yueHusa u ¢pa3bl Knaccudukauuu [20].
Ha atane obyueHus BbinoaHsieTcs npeobpa3oBaHue cOOCTBEHHOTO BEKTOpA MaTpuLbl COBMECTHAA
BCTPEYaemMocT nukcends ¢ ero N COCEAHMMM OAOKaAMKM U CPEAHUM 3HaueHMeM 0OyuaroLmx
nukcenei. Ha atane kKnaccuduKkaLnu BbIYUCAAETCA TEKYLLAA BapyaLmua COOCTBEHHOTo U306paxeHus
HabAAAEMOr0 NUKCeAs ¢ coce AHUM 6A0KoM. HoBbI NUKCEAb CuMTaeTCs GOHOBLIM, ECAM OH BAU30K
K CBOEMY PacyeTHOMY 3HaueHUH0. 3TOT MeToA TpebyeT 60ALLIOrO KOAMYECTBA BbIYUCAEHUIA, OAHAKO
OH YCTOMYMB K OrpaHUYEHHbIM U3MEHEeHUAM 06LLero ypoBHA ocBeLeHHOCTH [5], [21], [22].

PEKYPCUBHbIE METOADI BbIYUTAHUA ®OHA

5) OcHoBHOW meTOH O0OHAapyKEHHA ABHKEHHA. ITOT METOA ABASETCA OAHUM U3 CaMblX
NpoCTbIX CNoco60B BbINOAHEHUS HOHOBOTO BbluuTaHUsA. U3HauaAbHO pOHOM 3TOr0 METOAQ ABASIETCA
nepBblii Kaap. Mocae Kaxporo HabAOAEHMSI MUKCEAM CPABHUBAIOTCA C GOHOM Ha HEKOTOPOM
paccTosiHuu. EcAM nuKceAb NonaaaeT B ONpeAeAeHHbI NOPOT, OH CYUTAETCA GOHOBLIM, B NPOTUBHOM
CAyyae -MUKCEAeM nepeAHero naaHa. Mpu Kaxaom HabAOAEHMM B MOMEHT BpeMeHU t ¢oH
oLeHWBaeTcA nyTeM B3BeLMBaHUA poHa B MOMeHT BpeMeHu (t — 1) ¢ (1 — a) v choxeHus a pa3s
Tekywero nukcens. NpeumylLecTBO 3T0r0 METOAQ 3aKAIOYAETCA B TOM, YTO OH OY€Hb NMPOCT B
BbIYMCAEHUU U He NOTPeBASIeT MHOTO NamATH, Tak Kak HUKakue 6ydepbl AN XpaHeHHs He TpebytoTes.
OAHaKo npucyTcTBYIOT U cAabble MecTa. MeToA BKAIOYAET HOBbIE MUKCEAM NEPEAHEro NAaHa B GOH
HEeNnocpeACTBEHHO MOCAE KaXAOTO HabAIOAEHMs, NOITOMY MOTYT MOTEPATLCA HEKOTOPble 00BEKTI
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nepeAHero nAaHa, CTaTuHble B 0OAHOM AW ABYX Kaapax. Camo BbluMTaHUE CUALHO 3aBUCHT OT Nopora
U KOHCTaHTbl 0OHOBAEHUSI (¥, KOTOpPas MOXET ObiTb BbibpaHa HenpaBMAbHO. A TaKxe y Hac HeT
HUKaKoW UHGOpMaLUM 0 pacnpepeneHUn GoHa.

6) PasHocrb Ka4pos. B aTom MeToAe TEKyLUME MUKCEAH U300 paXeHNA CPaBHUBAIOTCA TOAbKO
C NMUKCEAAMMU NpeAbIAYLLEro Kaapa. Hukakoi UCTOpuM NUKceAel B 3TOM CAyyae He Tpebyertcs, M,
CAEAOBATEAbHO, HET OOAbLIOFO YMCAQ BbIYMCAEHMIA. ITO SABASETCA NPEUMYLLECTBOM METOAQ,
NOCKOAbKY He Tpebyerca 6OAbLIMX 3aTpaT HU NO BPEMEHW, HW NO NaMATU, OAHAKO M3-3a
HENU3BECTHOCTU WCTOPUU MUKCEAEH, MYAbTUMOAAAbHbIK GOH HEe MOXET ObiTb COXpaHeH, W
HEBO3MOXXHO U36exaTb 06HapY)XeHUS AOXHBIX 00LEKTOB, HANPUMEP KauakoLLUXCA BETBEN AEPEBLEB.
10 TaKKe U3BECTHO, KaK nNpobaema aneptypbl, onucaHHoi B pabotax [18] u [23]. CpaBHeHue,
npoBeAeHHOe B pabote [23], noka3ano, 4To MeTOA NOKa3biBaeT HauAyuwee Bpems, HO UMeeT
HauXyALLKe pe3yAbTaTbl AA HAOOPOB AQHHbIX, TOAYYEHHBIX BHE NOMELLEHUA. AHAAOTUYHBIW MOAXOA,
Ha3blBaeMblii «BblUUTAHUEM NEPBOr0 Kappa», MOXET NPUBOAUTb K TeM e npobaemam; OH
BbINOAHAETCA C MCMOAb30BAHMEM TOALKO NEpPBOro Kaappa BMAEO, pacCMaTpuBaemoro Kak ¢oH.
Kaxabld HOBbIH KaAp CpaBHUBaeTcA C NepBbiM KaAPOM BUAEO U cuuTaetcA GpOHOBbIM, ECAM OH
nonapaet B onpeAeAeHHbI nopor. HecmoTpsA Ha 9KOHOMUIO BpeMEHU U NaMATH, 3TO NPEANOAOXKEHHE
KpaiiHe HeaAeKBaTHO, 0COOEHHO €CAM NEPBbIN KAAP COAEPKUT ABUXYLUMECH 00BEKTDI.

1) MunnmansHas, MaKCHMAaAbHAA H MAKCHMANbHASA MEXKAAPOBAA PA3HOCTb. ITOT METOA
BbIYUCAAIET 3 3HAYEHUA: MUHUMYM, MAKCUMYM U MaKCMMYM NOCA€AOBaTeAbHOW Pa3HOCTH KaApoB
[24]. Npu kaxpoM HOBOM HAOAHOAEHMM MUKCEAb CUMTAETCA (GOHOBLIM, €CAW Pa3HULA MEXAY
NMMKCEAEM U OAHUM W3 MUHUMYMOB, MAKCUMYMOB WAM MAKCUMYMOB NpeAblAYWMX (GOHOBBIX
NnUKceAel nonapaeT B NOPOroBoe 3HauyeHWe, B3BELEHHOE N0 CPeAHEMY 3HAYeHUI0. JTO CpeAHee
3HauyeHUe OTHOCUTCA K HaubOAbLIEN pa3HULE MEXAY KaApaMH N0 MUKCEAIM, U OHO 06HOBASIETCS
NocAe KaXA0ro HOBOTo HabAoAeHUs. ITOT MeTOA ObiA MCIOAL30BaH B pabote [25], HO A0 cUx nop He
ABAdeTcA 0c000 3GPEKTUBHBIM, OCOOEHHO NMpPU HAaAMUMM LIyMa M NPU MCNOAb3OBAHMM Ha
MYABTUMOAAAbHbIX BUAEO.

8) AnnpoxcumupoBaHHbii MEAHAHHBIH GuAbTP. TaKOW NOAXOA ABAAETCA aAbTEPHATUBOW
MeAUAHHON GUABTPALUMK, MOCKOAbKY MOCAEAHAS AAET HEYAOBACTBOPUTEAbHLIE PE3yAbTaTbl C TOUKM
3pEHUs NamMATH U BPEMEHM BblYUCAEHUA [26]. POH CcHayana MHULMAAU3UPYETCA NEpPBbIM
u306paxeHneMm, 3aTeM AAA KAXKAOTO HOBOTO HabAIO AEHUSl NTMKCEAb CpaBHUBAETCA ¢ poHOM. Ecau ero
3Hau€eHue BbILLIE UAV HUXKE, OH CYUMTAETCA TUKCeAeM NepeAHUM NAaHoM. O6HOBAeHUEe 3HaUeHuii GoHa
NPOU3BOAMUTCA CAEAYHOLMM 06pa3oM: eCAU MUKCEAb NEPEAHEro NAaHa Bbile GOHOBOI0, 3HaUeHue
YBEAUUUBAETCA, €CAM HWKE - (POH YMEHbLUAETCA, €CAU OHM PaBHbl - GOH OCTAETCA NPEXHUM.
lAaBHbIE NpeuMyLLEecTBa 3TOF0 METOAA 3aKAKOUAlTCA B TOM, YTO OH MPOCT, YCTOWYMB K LUYMY U
3pdEeKTMBEH C BbIYMCAMTEALHOW TOUKU 3peHusi. C ApPYroi CTOPOHbI, MOAXOA HE UMEET UCTOpPUM
NUKCEAEH U HEe MOAEAUPYET UX AUCNIEPCHUID.
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9) Mosens Ko40Bo#H KHHIH. TOT METOA paccmaTpuBaeT pOHOBbIE 3HAYEHUA BO BPEMEHU U
BbIMOAHSIET BbIUUTAHUE (OHA CAeAYOLMM 00pa3om [27]. AAA KaXKAOTO NUKCEAS MOAYYaOT UCTOPULO
€ro KOAOBOI0 CAOBA, 3aTeM KaXKAblii HOBbI NMUKCEAb CPAaBHUBAIOT C €ro KOAOBLIM CAOBOM. ECAM OH
nonapaer B ONpeAeAeHHbIH MOpor, T0O OH cuuTaeTcd GOHOBLIM U KOAOBOE CAOBO 0OHOBAAIETCA €50
3HaueHneM. EcAM HeT, TO OH cuuTaeTcsi NnepeAHUM NMAAHOM, U CO3AAETCA HOBOE KOAOBOE CAOBO.
OAHMM M3 NPEUMYLLECTB 3TOF0 METOAQ ABASETCA TO, YTO OH NO3BOAAET YUMTbIBATb AUHAMUYECKHUE
¢$OHbI, NOCKOALKY GOH paccmaTpuBaeTcs B TeUeHUe AAMTEAbHOTo nepuoAa. OH Takke UCNOAb3YeTCA
AN HauaAbHO# 3arpy3ku CUCTEMbI B MPUCYTCTBUM 06LEKTOB NepeAHero naaHa. Hepoctatkom 3Toro
MeToAa ABASIETCA TO, YTO 06HOBAEHWE (pOHA BBIMOAHAETCA NOAHOCTbIO, @ 3TO 03HAYAET, YT0 GOHOBLIE
NMUKCEeAU CUMTaIOTCA GOHOBLIMU B TEUEHHE BCErO NPOLLECCa.

10) Cronb3dawee rayccoso cpejgree. MeToA BbIMOAHAET BbluMTaHUE GOHA CAEAYHOLLUM
obpa3om [28]. CHauana ckoab3siLee cpepHee GOHOBOrO pacnpeaeneHus (KoTopoe npeanoAaraet
ObiTb HOPMaAbHbIM) MHULMAAU3UPYETCA NEPBbIM U306paXeHWeM, B3BELLEHHbIM C YY4eTOM KaKoro-To
3MNUPUYECKOro 3HaUeHUA. KaKablii HOBbIA NUKCEAb CPaBHUBAETCA C GOHOM NyTeM BblYUTAHUSA €ro
3Hay€eHUA U3 cpeAHero. ECAM 0HO MeHbLLe CTaHAAPTHOTO OTKAOHEHHUSA B k pa3, To NMKCEeAb CYMTaEeTCA
¢$OHOBbLIM, B NPOTUBHOM CAyYae - NMKCEAEM NepeAHero naaHa. PacnpeaeneHue ¢poHa 06HoBAsIETCA
nyTeM BKAKOYEHUSA HabAKOAQeMOro NUKcend. OCHOBHBIMM NPEUMYLLECTBAMU ITOF0 METOAA ABAAIOTCA
CKOpOCTb M HU3KMe TpeboBaHMA K namAtM. Bmecto Toro, ytobbl XpaHUTb NpeAblAyliMe n
u3o0bpaxeHurh AN 0OHOBAEHUS GOHOBOrO WU300paXKeHWS, COXPAHAOTCA TOAbKO 2 3HAYeHWs Ha
nuKceab. HepoctaTkom 3TOr0 MeToAa fIBAfIETCA TO, YTO OH He obpabatbiBaeT M36bITOYHOE
nepemMelLeH1e 00LEKTOB Ha CLEHe.

11) OanrHounbii rayccnan. Takoi NOAXOA CHayaAa oLEHUBAET GOH Ha atane 00yueHus, npu
KOTOPOM CTPOMUTCA raycCHaH AA KaXAoro nukcead ¢poHa [28]. HoBblii NUKceAb CpaBHUBAETCA C
¢$OHOBOW MOAEABID C UCMOAL30BAHUEM MepPbl PAcCTOHUA U CPEAHEro 3HayeHWsl, a KoBapuauus
KaXxAOro nuKceaa pacnpepeneHus GpoHa 0OHOBAAETCA C TEKYLWUM MUKCEAEM U C UCMOAb30BAHMEM
KOHCTaHTbl 00HOBAeHMA. [lpeuMMyllecTBOM SABASIETCA TO, YTO rayCCOBCKas B3BElLEHHas
KOBapUaUMOHHAA MaTpuua O06bIYHO XOpOLIO KOMMEHCUPYET (OHOBbIE HEYCTOWUMBOCTH [25].
HepoctatkoM noaxoAa IBAMETCA NOABEPXKEHHOCTb BAUSAHUIO BbICOKMX AMCMEPCUA U3MEHAIOLLMXCA
NUKCEeAen U HU3KOM AUCNEPCUM CTaTUUHBIX NUKCceAen [29].

12) Cmech rayccraros. Takon METOA NpPeAnoAaraeT MOAEGAUPOBaHUE KaXaoro GOHOBOIO
NUKCEAsl B BUAE CMECH FrayccHaHOB BMECTO 0AHOTO rayccuaHa [30]. MeToa co3paet k HOpMaAnbHbIX
pacnpeAeneHWit Ha OCHOBE NepBoro ¢oHOBOroO Kaapa, 3aTeM BCe pacnpeAereHUs paHXUPYHOTCA Ha
OCHOBE OTHOLUEHUSI UX MUKOBOW aMNAWTYAbl U CTAHAAPTHOIrO OTKAOHEHMA. 3aTeM AeAaeTcsl TO Xe
camoe cpaBHeHMe. Kak TOAbKO MUKCeAb KAaCCUPUULMPOBaH, HauAyulee CcoBnapaoliee
pacnpepeneHMe doHa OOHOBAAETCA 3HAYEHMEM TEKYLLET0 MUKCEAd, €CAM MOCAeAHMW CyuTaetcs
¢oHoBbIM. B npoTMBHOM cayyae 6onee cnaboe pacnpepeneHUe 3aMEHSETCA HOBbIM FayCCUaHOM,
OCHOBaHHbBIM Ha HabAopAaeMOM nUKcene. YCOBEPLIEHCTBOBAHHbIA METOA aBTOMAaTHYECKM
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ajanTupyeT KOAMYECTBO rayCCMaHOB, UCMOAb3YEMbIX AA MOAEAMPOBAHUA AAHHOTO NUKceAs [31]. 310
pacwupeHue CHWXaeT TpeboBaHMA K NamaTW aArOPUTMOB, MNOBBLILWAET WX BbIYUCAUTEALHYIO
3OPEKTUBHOCTL U MOXET NOBbICUTb NPOU3BOAUTEALHOCTb MPU BLICOKOM YPOBHE MYABTUMOAAALHOCTH
¢doHa.

13) Ouenra morHoctv a4pa (Kemel density estimation). 3Tot metoa MoAeAupyeT Ha bydepe
nocAeAHUX 11 OHOB pacnpepereHue poHa no MOAEAH, 0CHOBAHHOMW Ha 3HAUEHUAX OLLEHKHU NAOTHOCTH
aapa [19]. UHbIMKU choBaMM, 3TOT NOAXOA OLLEHWBAET GOHOBLIE MUKCEAU C NOMOLLLID PYHKLUMK fIAPa
Ha N cambiX NOCAEAHMX KaApaX. AAA KaXXAOr0 HOBOTO Kappa NMUKCEAU CUMTAOTCA GOHOBBLIMMU, ECAU
OHM NPUHAANEXAT pacnpeAeAeHUI0, BBIUMCAEHHOMY paHee. Koraa nukceAb cuutaetcsl GoHOBbLIM, OH
AobaBAasieTcs K pacnpeAeneHuto, yAansifl 3HaueHue u3 pacnpeaenenus B nopsaake FIFO (first-in-first-
out). B TakoM noaxoAe NMKCEAH NEePeAHEro NAaHa He 0Ka3blBalOT HEraTUBHOIO BAUSIHUSI HA OLLEHKY,
0AHaKO He06X0AUMO NPOBOAUTL OLEHKY NapamMeTpoB IAPa.

14) bariecoBcKoe peLaroLyee npaBHAO ANA KAACCHPHKALHH. ITOT METOA UCNOAb3YET BbI6Op
o6bekTa 1 6ailiecoBCKOE peLuatoLLee NpaBUAO, YTOObLI ONPeAEAUTb, KYAQ OTHECTH TEKYLLMIA MTUKCEAb -
K GOHy UAK K nepepHeMy nAaHy [32]. 06bekTbl B pabote [32] Bbi6UpaOTCA Kak BEKTOPbI LIBETOBbIX
3HaueHUW nNUKcenen AA GOHA M LBETOBLIX COBNAAEHUN MEXKAAPOBbLIX U3MEHEHUI AAS NEPEeAHEro
nAaHa. AN NPeACTaBAEHUS HECKOAbKMX COCTOSIHWA (OHOBBLIX NMUKCEAEH METOA XPaHUT Tabauuy
CTaTUCTUKN 00bEKTOB U 0OHOBASIET MOAEAb B KaXAO#H Knaccudukauuu. barecoBckoe peliatollee
npaBUAO, OCHOBAHHOE Ha NpU3HaKax, bbin0 cpaBHeHO ¢ aaroputMom ViBe B pabote [33] u pano
KOHKYPEHTOCNOCOOHbIE pe3yAbTaTbl N0 CPABHEHUIO C NPEANOXKEHHBIM B pabote metopom. OAHAKO
AaHHbIN MeToA 6bIA 6onee uem B 20 pa3 MepreHHee.

15) @mrbrp KarmaHa. IT0T MeTOA OCHOBAH Ha UHTEHCMBHOCTH NUKCEAEN U €e BPEMEHHOW
npou3BoAHoW [34]. DoH 06HOBASIETCA € NOMOLLbLIO ABYX NAapameTpoB: AUHAMUKK GOHA U MaTPULLbI
U3mMepeHur. ITOT MeToA ObIA UCNOAL30BAH B CPaBHUTEAbHOM UCCAEAOBAHMU B pabote [17] 1 Aerko
noAAaBaACA BO3AEHCTBUIO NUKCEAEW NEPEAHErD NAaHa, 0CTaBAASl AAMHHbIA CAe A TOCAE ABWXKYLLErocA
obbekTa.

16) MyrsrmogansHoe cpesree. B atom metoae GOH MOAEAUPYETCA B BUAE k iueeK, KaXAas
M3 KOTOPbIX NpeAcTaBAfieT 0AHO cpeaHee [23]. CpeaHee 3HaYeHUe KaXXA0iM AUEHKN BbIUMCASIETCA KaK
TEKylWaa CyMMa MWUKCEAeH, YCPEAHEHHas N0 YUCAY NOABAEHWA nUKcensl. HOBbIM MUKCeAb
u3obpaxeHua ABASETCA GOHOBbLIM, ECAU MOXHO HAWTU fiueiKy, CPEAHEE 3HAUEHUE KOTOPOW AAS
Ka)XAOr0 LBETOBOr0 KOMMOHEHTA COBMAAAeT C COOTBETCTBYHOLMM LBETOBbIM KOMMNOHEHTOM
Tekywero nukcensi. 06HOBAEHWE MOAEAM NPOU3BOAUTCA NyTeM A0OABAEGHUS TEKYLEro MUKCeAs K
TEKYLLEH cymme U YBEAWYEHHUS YUUCAQ NOSBAEHWI MUKCEAS AA BbIUUCAEHUSI CPEAHET0 3HauYeHUs. Ans
paboTbl ¢ HOBLIMU CTaLUOHAPHLIMU 00LEKTAMMU ONPEAEASETCA KOIPPULIMEHT AELLUMALUU, U MOAEAD
06HOBAfIETCA B COOTBETCTBMM C 3TUM 3HaueHWeM. MeTop AAeT YAOBAETBOPUTEAbHbIE PE3yAbTaTbl,
NpeBOCXOAALME METOA CMECH rayCCMaHOB, OAHAKO MAOXO pearMpyer Ha BHe3anHble U3MEHeHUs
APKOCTU U HOHa.
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NOCTOBPABOTKA BbIYUTAHUA OOHA

Bo MHOrMX NPUAOXKEHUAX KOMNBIOTEPHOTO 3PEHUA HEKOTOPbLIE NPOBAEMbI MOTYT NPUBECTH K
AOXHOMY OOHApYXeHUI0 NepeAHero mnaaHa. [lpumepbl BKAOYAKT BHE3anHble W3MEHEHUs
0CBeLLEHHUA, KOTOPble MOTYT NPUBECTU K 0OHAPYXXEHUIO HECKOALKNX ABHUXKYLLUXCA 00LEKTOB, CXOAHBIE
NUKCEAH MEXAY ABWXYLLUMUCA 00bEKTaMU U GOHOM, CAUSIHUE U Pa3AENeHUE U3-3a OKKAKO3HIA U Ap.
Yto0bl yCTpaHWUTb TaKoro poaa NpPobaembl, MOXHO NPUMEHUTb HECKOAbKO TEXHUK K MacKam
nepeAHero naaHa. Aanee Mbl KpaTtKo onuwem Haubonee 4YacTto MCMOAb3yeMble METOABI
nocto6paboTku AAA BbluMTaHUA GOHa.

A. YaaneHue Wwyma 1 3anoAHeHHe npobenos

Mopdonoruueckue onepatopbl U GUALTPALUA ABAAIOTCA XOPOLUIMMHU cnocobamu 3an0AHEHUSA
npobenoB. Ha pucyHke 1 AeMOHCTpUpYeTC NpUMep BbluMTaHUA GpOHA, KOTOPLIH BKAKOUaeT B cebs
npobenbl B MHTEPECYIOLLEH 00AACTH U MHOTO XaOTUUHbIX AOXHbIX 06HapYy)XeHiH. CpaBHEHHE MACKK
U306paxxeHMa ¢ UCXOAHBIMU U300paXEHUAMU NOKa3biBAET, YTo MHOTHe 0OHapY)XeHHble 06AacTh -
3T0 paCcKayuBaloLLMUECA AEPEBbA U HEKOTOPbIE U3MEHEHUSA OCBELLEHHS.

PucyHok 1 - Mpumep npobaem, BO3HUKAOLLMX NPU BbIYUTAHUU GOHA
1) duabTpauma uzobpaxeHui pasa noctobpabotku. B pabote [29] macka nepeaHero naaHa
obpabarbiBarnacb ¢ NOMOLLLI MEAMAHHOTO GUALTPA M aHAAM3a CBAI3AHHLIX KOMNOHEHTOB. bonee

NpoCTbie METOAbI COCTOST B YCTPAHEHUU 00AacTel nepeAHero nAaHa, KoTopble UMEeHT He60AbLIOK
pasmep. Heypo6cTBOM Takoro poaa MeTOAOB ABAAETCA Bblibop pasmepa. MOXHO nNpeACTaBuTb
AMHaMUUYECKUA Nopor, 3aBUCALLMIA OT pa3mepa Bcex 06nacTer nepeAHero NAaHa, CoXpaHss UCTOPULD
BCEX U3 HUX.

2) Mopdonoruueckue onepauun pra noctobpabotku. Mopdonornueckue npeobpasoBaHus
Ha M300paxeHUsX MOIYT OblTb WUCNOAb30BaHbl ANl YAAAEHWUA 3EPHUCTOrO LYMa, BblAGAEHUSA
OTAEAbHbIX 3AEMEHTOB, COEAWHEHUS pPa3PO3HEHHbIX JNEMEHTOB B MW300paXxeHWH, NOUCKa
HepOBHOCTEH WMHTEHCUBHOCTU WAM nNpobenoB B HU306paxeHun W T. A. ABe OCHOBHble
MOpP¢OAOrHUECKHe OnepaLu1, UCNOAb3yeMble NPU NOCTOOpaboTKe BbIYMTAHUA (OHA, ITO AUAATALMUA,
KOTOpas ONUCLIBAETCA KaK cBepTka U3obpaxeHua A ¢ sApom B M 3po3us, Kotopas NpUMeEHsET
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o6patHyto 06paboTky K Macke nepeAHEero NAaHa U Bbi3blBaeT 3aTEMHEHHe B 3T0i Macke. Ha pucyHke
2 noKa3aH npUMep UCNOAb30BaHUA IPO3UN U AUAATALIUN.

OpuruHagbHOE N300paKEHUE N3o0pakeHue mocie auaaTainuu
0 01 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 0 0 0 1 1 1 1 1 1
1 1 1 0 0 0 1 1.1 1 0 0
1 1 1 0 0 0 1 1 1 1 0 0

(45) 00000 O
1 1 1 0 00O 0O 0 O
1 1 1 0 0 0 0 0 O
1 1 1 1 00 0 00
oq 1 0 0 0 0 O
ApO

N3o00paxkenue nociue 3po3uu

PucyHok 2 - lpumep AMAATaLMU U 3PO3UM B MaTpULIE

B. YaaneHue TeHei

YpaneHue TeHel B Mackax nepeAHero naaHa oueHb BaXHO, MOTOMY UTO TEHU MOTYT U3MEHSATb
¢dopmy 0b6racTU U 0ueHb 3aTPYAHATL AaAbHelLLY 06paboTky. Ha pucyHke 3 noka3aH NnpUMep TEHH,
onpeAeAreHHON Kak 06beKT nepeaHero naaHa. B pabote [35] TeHb MOXeET 6biTb COOCTBEHHOW TEHbH
UAM oTOpacbiBaemoii TeHb. CoOCTBEHHAs TeHb - 3T0 YacTb 06bekTa. OTbpacbiBaeMasi TeHb - 3T0
obnacTb Ha 3apHEM NAaHe, npoeuupyemas 06bLEKTOM B HanpaBAEHWM CBETOBbIX Ayyei. 0bAacT
oTOpacbiBaeMoW TeHU U COOCTBEHHOM TEHU UMEIOT Pa3Hble LiBETa, CAU GOH U 0OLEKT UMEIOT pa3Hble
useta [35]. B pabote [36] noteHUMaAbHbIE XPOMATHUYECKUE TEHU YAAAAOTCA U3 MACOK NEPEAHEro
NAaHa Ha OCHOBE WX LBETa U TEKCTypbl. boAee npocTbie METOABI YAQAAIOT TEHHU, NPOCTO Npeobpa3ya
UcxoAHoe u3obpaxenue B KoaupoBky HSV, Takum obpasom, pasaMuHoe oCBeLEHUE OAHOTO U TOFO
Xe ¢poHa byaeT MrHopMpoBaTLCA NPU B3ATUM TOAbKO OTTEHKA U HACbILLEHHOCTH U306paXeHuUs.

PucyHok 3 - lpumep uckaxeHust Gopm n3-3a TeHei
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3AKAKOYEHUE
BbllenpuBeAEHHbIE METOAbI AOCTATOYHO XOPOLUM AASl CPABHEHUSI TOYHOCTU AaATOPUTMOB
BbIUUTAHUA QOHA. Y KaXAOr0 €CTb CBOW NMPEUMYLLECTBA U HEAOCTATKW, 0AHAKO B NOAABAAIOLLEM
60AbLUMHCTBE CAy4YaeB 60AbLLE BCETO LLEHUTCA BU3YyaAbHbIH KOHTPOAb pe3yabTaToB. CAeAOBaTEALHO,
BMELLATEAbCTBO YEAOBEKA, BKAHOYAA CEMaAHTMUECKME 3HAHWA O CLEHe W WHTepnpeTauuu, He
NO3BOASIET pPacCMaTPpUBaTb KaXAblH NMUKCEAb OAWHAKOBO, MOTOMY YTO HEKOTOPblE MUKCEAH
NpeACTaBASIlOT 0CO0bIi UHTEpEC.
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Abstract. This article is devoted to the global problem of food contamination by residual amounts
of antibiotics, which, when regularly ingested into the human body, cause the effect of antibiotic resistance.
The already known methods and methods of removing residual amounts of antibiotics from milk, livestock
products and aqueous solutions are considered. Further prospects for solving this problem are also indicated.
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Antibiotics more than 70 years ago were antibiotics to save lives in the fight against deadly
diseases. But many people do not know that with frequent use, they can become the strongest
allergen and cause irreparable harm to the body.

There are two ways in which drugs enter the human body - by deliberate use in the form of
drugs or with food. The latter problem of food contamination with antibiotics has been known for a
long time, but right now it has become especially urgent.

The preparations were widely used in livestock, poultry and fish farming. They are used in the
treatment of animals and birds, and are also part of the "growth hormones" used to increase the
rate of rearing of livestock or poultry. If these conditions are violated, antibiotics can get into milk,
meat and eggs. For example, it will take 10-14 days to completely remove veterinary drugs from the
animal's body, and, accordingly, all by-products obtained from livestock during this period must be
disposed of [1].

As a result of ongoing research, many feed antibiotics are currently banned for use in
livestock and poultry because of the negative effects they have on the body of animals and humans,
and the development of resistance to certain strains of microorganisms. However, some of them are
still approved as growth stimulants in Russia (tetracycline, grisin, bacitracin, tylosin). From the
examination of products of animal origin, it follows that the most contaminated products are milk,
beef, pork, poultry meat, meat products and edible eggs [2]. Statistics show that antibiotics are
found in 15-20% of all animal products.

At the stage of the technological process in the manufacture of food products, a significant
part of manufacturers use special preparations for heat treatment, sterilization, filtration in order to
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increase the shelf life, which include milk and dairy products, meat, eggs, chicken, cheese, shrimp
and even honey.

According to the state report of Rospotrebnadzor "On the state of sanitary and
epidemiological well-being of the population of the Russian Federation in 2019," samples of water
and products that do not meet sanitary and epidemiological requirements for the content of
antibiotics are shown in Figure 1 [3].

Centers for hygiene and epidemiology in the constituent entities of the Russian Federation
for 2018-2019 166,729 studies of food products were carried out in order to identify residual
amounts of antibiotics, in the case of the presence of 18 antibiotics controlled in food products only
by information on their use (declaration). The diagram shows that the share of food products that do
not meet sanitary and epidemiological requirements changes in relation to 2012 to -33.33%, from
which it follows that the amount of food products that do not meet the requirements of the relevant
documents for the availability and exceed the residual amounts of antibiotics , decreased by 2019
compared to 2015, when a significant part of low-quality goods was identified (59%).
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Rice. 1. Schedule of detection of samples of food products that do not meet sanitary and
epidemiological requirements for the content of antibiotics in the Russian Federation,%

Due to the fact that bacteria adapt to the action of antibiotics, such a phenomenon appears
as antibiotic resistance, the essence of which is that bacteria adapt and become resistant to the
action of drugs. It is this effect that is most dangerous for a person, therefore it is very important that
the food products that he uses on a daily basis do not contain residues of antibiotics, especially those
that are similar to veterinary drugs.

One of the methods for solving the problem of antibiotic contamination of food products can
be increased supervision of the quality of manufactured products, laboratory tests in accredited
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laboratories, and constant monitoring of the content of residual amounts of antibiotics of various
groups [8].

The search for new methods of removing antibiotics from finished products is currently
underway. It has been proven that heat treatment destroys some of the antibiotics. Of all such heat
treatment methods, boiling in water is the most preferred option, since the antibiotic passes from the
muscle fibers into the broth along with the muscle juice and part of the drug is destroyed under the
influence of high temperatures. Therefore, it is very important to drain the first broth. Amoxicillin,
chlortetracycline and tylosin, the concentration of which decreases by more than 50%, are subject to
the greatest destruction under the influence of high temperatures during cooking [4].

To remove antibiotics from water and wastewater, scientists are trying to integrate advanced
oxidation and gamma radiation processes. In the future, this method can be integrated to remove
antibiotics from milk and dairy products and beekeeping products.

Currently, a method has been developed that provides for the purification of milk
contaminated with antibiotics of the tetracycline group by adding slaked lime (Ca (OH) 2) to milk. The
subsequent purification from the formed insoluble chelated calcium salts is carried out by filtration
[5].

This method allows you to remove antibiotics of the tetracycline group from milk and direct
the entire volume of milk supplied to the milk processing plant for the production of dairy products.

Another method, which was developed by scientists from the Krasnoyarsk State Agrarian
University, relates to the production of environmentally friendly meat of broiler chickens, in which the
excess of residual amounts of antibiotics is most often found. Broiler chickens aged from 1 to 48
days are daily introduced into the main diet of 0.45-0.50 g / kg of live weight adaptogenic
detoxification complex, which preliminarily includes the antiseptic stimulant Dorogov fraction No. 2
in the amount of 5 ml / kg of the complex, and at the age of 35-41 days, polyphepan is additionally
introduced into the diet in an amount of 0.5-0.6 g / kg of live weight daily.

The use of methods of detoxification and efferent therapy made it possible to reduce the
cytotoxic effect of a prolonged antibiotic, which was reflected in a decrease in the number of
degeneratively altered hepatocytes and led to a decrease in the level of inflammatory infiltrate in the
renal interstitium; in addition, there were no residual amounts of anbitiotics in red poultry meat [6].

There is not a single proven way to remove residual amounts of antibiotics from finished food
products of animal husbandry, so it is worth paying great attention to this particular area, since it is
here that most of the violations in the excess content of drugs are found. It may be worthwhile to study
in more detail the electrophysical methods of processing products and methods associated with
mechanical stress. So, the former include the use of an electrostatic field, the use of constant or low
frequency currents, microwave heating, IR heating, the use of atomic energy, the latter include the
treatment of products with ultrasound and the use of excess pressure. Itis also necessary to consider
the option of using a sequential or parallel combination of these methods to achieve this goal.
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Thus, of the wide range of food products, the most susceptible to antibiotic contamination
are exclusively animal products, poultry and fish grown in artificial reservoirs. The problem of
contamination of food products with antibiotics is very acute and requires the search for new
methods to remove residual amounts of antibiotics from finished products [7].
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