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XUMHUA

MOCHHA ExkarepuHa liBaHOBHa
yuntenb, MAOY I'mmuasus 2, Poccus, r. MockBa

PE®JIEKCHS KAK MHCTPYMEHT ®OPMHVPOBAHNS
METATIPEIMETHBIX YMEHUI HA YPOKAX XYUMUU

AHHOmMauus. B cmamve paccmampueaemcs nousimue pegJiekcuu 8 pasnuuHsiX 001acmax 3HAHUs, MaxKux Kaxk
nedazozuxa, NCUxXoJi02usl U camoanaius. Pegpnexcus onpedensemcs kak o6paujeHue Ha3ao u cnocoOHOCMyb aHalu-
3uposams co6CmaeHHble MblCU, 0eticmeus u ux pesyivmamot. O6Cy#odaemcs 8axHoCmMy pegiexcuu 0Jist 06pas3o-
8aIMeNbHO20 NPOUECCa U JUUHOCIHO20 PA38umusl, a Maxxce 803MOMHOCMb 00yueHuUs pedieKCusHoli desmensHo-

CMu 8 HaUANBbHOL WKOTIE.

Kniroueesie cnoea: ped)ﬂeKClUl, camoaHanu3, camMono3HaHue, CCIMOH(I6J”O@€HU€, O6p(1306(1HLl€, HaudalbHas

wKoJd, IUMHOCMHO OpUeEHmMuUpoOBaHHOE o6yquue.

BBepenue

CnoBo peghrekcus TPOUCXOOUT OT JTATUHCKOTO
reflexio — o6pailleHue Hasaj, yMeHMe pPasMBbIIII-
JIATh, 3aHMMAThCSI CAMOHAOMI0IeHeM, caMoaHa-
JIN3, OCMBIC/IEHME, OIleHKa MpeJIoChUIOK, YCI0-
BUIT U Pe3yJIbTaTOB COOCTBEHHOI IeSITeTbHOCTH,
BHYTpeHHe KU3HMU.

CrioBapp MHOCTPAaHHBIX S$I3BIKOB ONpenessieT
pedekcuio Kak pa3MblIIlJIeH e O CBOEM BHYTPEH-
HeM COCTOSIHUM, CAaMOIIO3HaHNe.

TonKOBBINM C/IOBapb PYCCKOTO sI3bIKa TPAKTYyeT
pediekcHIo KaK caMoaHaImn3.

B coBpemMeHHOI nefaroruke nog, pediexcueii
TIOHMMAIOT CaMOaHA/IN3 OEeSATEbHOCTU U €€ pe-
3yJbTaTOB.

B commanbHOI mcuxonoruu pedekcusl o3Ha-
yaeT yMeHMe MHAMBUAA OCO3HABaTh TO, KaK OH
BOCIIPMHMMAETCS APYTUMU JI0IbMU, TAPTHEPAMU
o obuennto. Ilcuxonoru 0ocobo MOAUEPKMUBAIOT,
YTO CTAHOBJIEHME U Pa3BUTHUE AYXOBHOM KU3HU
CBSI3aHO, TIPEKIIE BCETO, C pediekcuei.

CoBpeMeHHas Ilefarornyeckasl Hayka CuYuTaer,
YTO, ecu 4YeloBeKk He pediiekcupyeT, OH He BbI-
TIOJIHSIET POJIM CyObekTa 00pa3oBaTeabHOrO IIpo-
mecca. B momo6HOM ciiydyae Henb3si TOBOPUTH O
JIMYHOCTHO OPMEHTUPOBAaHHOM o6yueHun. Ilo-
3TOMY B Hauya/JbHOI LITKOJIE 1eecoo6pasHo 06y-
YaTh MMKOJbHUKOB pedIeKCUBHO MesITeTbHOCTM.
OTtcyTcTBUMe pediiekcuu — 9ITO T1oKasaTesb
HaIpaB/IeHHOCTHU TOJBKO Ha npotiecc

IesITeJIbHOCTY, a He Ha Te M3MEHEHMS, KOTOpble
MIPOVICXOMSIT B pa3BUTUM UeJIOBEKa.

Pedekcust MOKET OCYIIECTBIISITHCS HE TOJIBKO
B KOHIIE YPOKa, KaK 3TO MPUHITO CUUTATh, HO U Ha
J10060M ero sTarre. Pediexcus HaripaBieHa Ha 0CO-
3HaHMe MMPOIEHHOTO MyTH, Ha c60P B OOIIYIO KO-
MMAJIKY 3aMEUeHHOro, OOJyMaHHOTO, TIOHSITOTO
KaxkapIM. E€ 1iesp He MPOCTO YIATHU € ypoOKa C 3a-
(UKCUPOBAHHBIM PpE3YJAbTATOM, a BBICTPOUTH
CMBICJIOBYIO IIEIIOYKY, CPaBHUTb CIIOCOOBI U Me-
TOMbI, IPMMEHSIEMbIEe IPYTUMM CO CBOUMIMA.

TeopeTuvyeckue acmeKkTbl — MeTalpegMeT-
HOCTb U pedieKcus

YTo6bl MOAEIUTHCS C BaAMM CBOMM, IIOKa He-
OOJIbIINM, ONBITOM pPaboThl O 0OO3HAUEHHOI]
TemMe, MHe He06X0AMMO OIMPAThCS HA HEKOTOPYIO
Teoputo. OHA KacaeTcsl IBYX IOHSTHUIL: «MeTa-
MIPeIMETHOCTb» U «pedIIercusi».

SIBASIACH COBPEMEHHBIMM YUUTENSIMU, MBI C
BaMM 3HaeM, UTO C TO3UIMii HOBOTO (hemepasib-
HOT'O TOCYAApPCTBEHHOIO 00pa30BaTe/bHOIO CTaH-
JIapTa — CTaHJapTa BTOPOTO IMOKOJIEHMUS, Pe3yib-
TaThl OCBOEHMS ITPOTrPaMMbl pacCMaTpPUBAIOTCS C
Tpex TOYeK 3peHMs: JIMYHOCTHbIE pe3yJbTaThl,
MpeaMeTHbIE U MeTallpeMeTHbIE Pe3yIbTaThl.

IIpemMeTHbIE Pe3ylbTaThl — YCBOEHME o6yUae-
MBbIMM KOHKPETHBIX 3JIEMEHTOB COIMaJbHOTO
OTIBITA, M3y4aeMOTo B paMKaxX y4uyeOGHOro Ipep-
MeTa, TO eCTb 3HaHUIi, YMEHMI1 ¥ HaBbIKOB, OTIbITA
peleHust mpobJieM, OIbITa TBOPUECKOI IesITeNlb-
HOCTH.
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JIMYHOCTHBIE Pe3yJIbTaThl — 3TO TOTOBHOCTD U
CITOCOOHOCTD YYaIIerocs K CaMopasBUTHIO, chop-
MMPOBAHHOCTh MOTMBAIIMM K OOYYeHMIO, IMO3Ha-
HUIO, BBIOOPY MHAMBUAYAIbHO 06pa3oBaTeIbHOM
TPaeKTOPUM, LIEHHOCTHO-CMBbICJIOBbIE YCTAHOBKI.

MeranpenMeTHbIE PE3Y/IbTaThl — 3TO OCBOEH-
Hble YYAIIMMMUCS YHUBEpCATbHbIE yueOHbIe Ieii-
CTBMUSI, COCTABJISIIONIVE OCHOBY YMEHMUS YUUTHCS U
MEXITpeIMEeTHbIE TTOHSITHSI.

VHuBepcanbHble yuebHble peiicTBust (YY)
MOAPA3MENAIOTCS Ha 4 TPYIIbI: PeryIsiTUBHBIE,
JIMYHOCTHBIE, KOMMYHMKATUBHBIE U TIO3HABATEb-
HbIE.

J71s1 TOTO UTOGBI TPUGIM3UTHCS K PEIIEHMIO 3a-
Iady, 0603HaYeHHbIX HOBBIM CTaHIAPTOM, MOXKHO
peliaTh MHOTME MeTOAMYecKue IMpobaeMbl Mpu
00yueHN XMMUM: pa3BUBATh OTAENIbHbIE GIOKU
VVI, Bce 6;10KM B 11€JI0M, IMAarHOCTUPOBATh MeTa-
TpeaMeTHbIe pe3y/nbTaThl OOyueHusT Xumum. S
OCTaHOBMJIA CBOE BHMMAaHMe Ha ITpobiemMe 0CO3Ha-
HUS YUEeHMKAMM CBOETO MPOoIecca yUeHmsI.

Emre B. A. CyxomnmHCcKkuii otmevan: «Bce Hamm
3aMBICJTbI, BCE MOUCKYU ¥ TOCTPOEHMs MpeBpalla-
IOTCST B TIpax, eclM y YYeHMKa HeT >KeJaHUS
YUNTbCSI». OOHON U3 NIPUUMH CHVDKEHUS] MOTUBA-
MY CTYSKAT HEYMEHMe yJalierocst paborats ¢ 10-
CTOSIHHO BO3pacCTamIIuM 00beMOM MHGpOpMAaIUH,
KOTOPYI0 HeOOXOOVMMO OCBOWUThH BbIZeJIeHUEM
[JIaBHOTO 13 001N MHDopManui, cucTeMaTu3sa-
LMelt U peacTaBieHneM uHdopmanuu B Tpedye-
MoM Buze. OTCIofa HeIIOHMMAaHMe KaK COXPaHUTh
B IaMSITU BeCh y4eOHbII MaTepuas Mo IpeaMe-
TaM, HeTIOHMMaHMe [IJIsT Yero — 3T0 Heo6X0oAMMo.
B pesynbTaTe y yualerocst BO3HMKAeT COCTOSTHIE
TICUXOJIOTUYECKOTO MMCcKOMMbOpTa U KeJlaHue U3-
6e3kaTh, OTTOPOAUTBLCS OT (haKTOPOB, €r0 BbI3bIBa-
fomyX. Kak pesysabTaT — HeBBIMIOJTHEHME 3aJaHUiA,
CHIKeHMe KauecTBa 3HaHMit 10 MpeaMeTy.

Takum 00pa3oM, [jIs1 TOBBIIIEHMsS KauecTBa
3HAHUI 110 TpegMeTy HeOOXOOMMO ITOBBIIIEHVE
MOTMBAIIMM YUALIUXCS K YUEHUIO, CO3TaHNe TICH-
XOJIOTMYecKuM KOM@OpTHOI I aTMocdepbl, YTO
TperiosaraeT OBJIafleHMe YUYallMMUCS YHUBEp-
CAJIbHBIMM YUYeOHBIMM AEMCTBUSIMM, a TaKKe pe-
(brrekcMBHOI AeITETbHOCTDIO.

O6HoB/eHMe o6pa3oBaHMs IIpeAIojaraetT B
HaCTOsII[ee BpeMsI OpMeHTAIuio 06pa3oBaTesb-
HOTO TIpoI[ecca Ha pa3BUTUE CYOBEKTHOCTU yue-
HMKA, pa3sBUTIE B HEM «BHYTPEHHEro 4eI0BeKa»,
B3palMBaHyue CIIOCOOHOCTH K CAMOCTPOUTENbCTBY
MM CBO€Jl IMYHOCTU.

Peduiekcust SIBASIETCS MOLIHEMIIMM UHCTPY-
MEHTOM CaMOPa3BUTHS IUUHOCTU. PediekcuBHOE

yIpaBjieHre 00pa30BaTeNbHbIM ITPOLIECCOM CBSI-
3aHO C TakKMMM ¢aKTOpaMy BIAUSHUS HA Pa3BUTHE
JIMYHOCTHU, TIPU KOTOPBIX YeJI0BEK OCO3HAET CMBIC/T
cBouX AelcTBuii. CaMOCO3HaHMe SIBISIETCSI UCXO[, -
HbIM HauaJIOM MOTUBAILMM, KOTOPOE YCUIMUBAETCS
10 Mepe pa3BUTUSI TIOTPEOHOCTEN, M, TMpekae
Bcero obpasoBaTenbHbIX. Beien 3a irybokuMm ca-
MOCO3HaHMEeM HAauMHAIOT Pa3BUBATHCS MPOIIECCHI:
camoorpefeneHnsT — CaMOBBIDLKEHUSI — Camo-
YTBepXKAEeHUS — camopean3aliuy - caMoperyssi-
un. Bece 9Ty TyOMHHBIE TICUXUUYECKYE TTPOLIECChI
M COCTABJISIIOT pedIeKCUBHYIO IIPUPOTY CaMopas-
BUTHUSI INUHOCTH.

PediekcMBHOI [eSTeIbHOCTY HEOOXOIMMO
o6yuaTth. TexHuKa pedeKCUBHOI paboThl BKIIIO-
yaeT Mpuémbl pedIeKCMBHOTO BBIXOZAA, T. €. Ta-
KOT'0 TIOBOPOTa CO3HAHMS, B pe3y/ibTaTe KOTOPOTO
yejI0BeK BUAUT CeOSl U CBOIO CUTYalLMIO M3BHE, C
MO3UIIMM HabTI0maTeNIs, UCCIeIoBaTes.

Pednekrcust OTHOCUTCSL K ABYM 00JIaCTSIM: OH-
TOJIOTUYECKON (cofep>kaHMe IpegMeTHbIX 3Ha-
HMI1) U TICUXOJIOTUYECKON. Yke HauuHas ¢ Mjaj-
IIero IIKOJBLHOTO BO3pacTa, Heo6XoamumMo ocoboe
BHMMaHMe YOeIsITh O0YUeHUIO IeTeil 0CO3HaBaTh
TO, YTO OHM [EJAlOT U UTO C HUMU MPOUCXOIUT.
1 Mg X ¥ CPpegHMUX IHIKOJTbHUKOB 3G (PeKTUB-
Hee OKa3bIBAETCS IICUMXOJIOTMYecKas pediercus,
TO eCTh BepbaybHOE WM HeBepOaIbHOE OIMMCaHe
YYBCTB U OUIYILeHUI, BOSHUKAIOUUX B TOM WMJIN
MHO 06pa30BaTeIbHOM CUTYAIIUMN.

IIpoBenenmne pediieKcUM Ha YPOKaX XUMUMA
(13 ombITa paboOThI)

B Hauase cBoeit pabOTHI I OMMpasaach Ha TICK-
XoJIorm4eckyio pediaekcuio. IIpoBoauaa BXOIHYIO
IMATHOCTUKY, UYTOOBI OIpefeNuTb Yy YYaIuxcs
HavyaJIbHbIN YPOBEHD BIameHUs pedIeKCMBHOI ca-
MOOIIEeHKOTA.

PednexkcuBHAsI caMOOIEHKA — 3TO JIMYHOCTHOE
IelicTBMe camMOooIlpe/ie/ieHsI B OTHOIIIeHUM COLM-
QJIbHOM pOJN, PeryasTUBHOE AeiCTBUE OLleHMBa-
HUSI CBO€I1 JesITe/IbHOCTH.

I BXOOHOI OMAarHOCTUMKM B KauyecTBe 3Ta-
JIOHA JTyullle BCero paCCMOTPEeThb COLIMAIbHYIO PO/Ib
«XOPOILINIA YYEHUK»

OnpoCHUK:

1. Kak Tl cuMTaellb, KOTO MOKHO Ha3BaTh
XOpOIIMM yueHUKOM? Ha30BM KaueCcTBa XOPOIIETO
y4eHMKa.

2. A MOXellb JIM ThI CKa3aTh PO CeOSI, UTO
Thl XOpoumii yuyeHnk? Ecam HeT, TO mepeumciu,
YyeM Tbl OT/INYAEIILCS OT XOPOIIero yueHuka.

3.  UTo HYXHO, YTOOBI C YBEpEHHOCTbIO CKa-
3aTh PO cebs: «S — XOpomINnit YUeHUK»?
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Tabnuua 1
Kpurepuu oneHku
Huskuit CpepmHunii Boicokuii
2 6asuta 3 6aia
Kak BsI cunTaere, AJleKBaTHOCTb HaseiBaeT Tonbko | Ha3biBaeT gBa Cy- HasbiBaet 6ostee
KOTO MOSKHO BbiJleJIeHUs Ka- | OAMH CyIlleCTBEeH- | IIeCTBEHHbIX MPU- | [BYX CYLeCTBEH-

Has3BaThb «...» (3Ta-
JIOHOM)?

Ha3oBute kauecTBa
«...» (3TaJIOHA)

YeCTB 3Ta/IOHa

HbI IPU3HAK 3HaKa

HBbIX ITPM3HAKOB

A moskHO 11 Bac AJZleKBaTHOCTb

Ha3BaThb «...» (3Ta-

JIOHOM)? mmnunit "SI ot ara-
UeM BbI OT/INYAe- JIOHa

TeCh OT «...» (3Ta-

JIOHA)?

HaspiBaeT He 60- | HasbiBaeT ABa OT-
oIpejie/ieHus OT- | Jiee OSHOIO OT/I- JIMUnA

llaeT xapakTepu-
CTUKY T10 HECKOJIb-
KuM cepam

YTO HYKHO, UTOOBI AnexBaTHOCTb
C YBEPEHHOCTBIO onpeneyieHs 3a-
CKasaTh Ipo ceos: Jlady caMOopa3Bu-
«5I — xopowmmnii ...» TS

(sTanon)?

He moxeT maThb

Ha3piBaeT KOH- VKa3bpIBaeT Ha

KpeTHbIe JOCTI- HEO6XO,IU/IMOCTI:
JKeHUs1 CaMOM3MeEHEHUS N
CaMOpa3BUTUSA

73,3% y4aluuxcsi Ha BICOKOM YPOBHE OLI€HU-
BAIOT KAaueCTBa XOPOIIEro y4yeHMKa, HasbiBas 60-
Jlee OBYX CYIIECTBEHHBIX MPVU3HAKOB TAKOTO yue-
HMKa. 1 YeJIOBeK CMOT Ha3BaTh JIMIIb OOUH TIPU-
3HAaK XOpOIIero yuyeHuka. VHble pe3yabTaThl Y
IIKOJIbHMKOB TIPYU OLIEHMBAHMM HACKOJIBKO OHU
OTAMYAIOTCS OT XOpomiero ydveHuka. 36,6%
HasBaau 2 otanuus, 10% He 3HAIOT OTBeTa, IMpU
9TOM 3 I€BOYKM, Ha3BaBIIIe ce6st XOPOIIMMU yue-
HMKaMM, HE CUUTAIOT HY>KHBIM OTHOCUTHCS K cebe
KpUTHYEeCcKU. 21% ydammxcst yKasbIBalOT Ha HEOO-
XOOMMOCTh CaMOM3MEHEHUS ¥ CaMOpPa3BUTUS,
CTOJIbKO K€ COBCEM He 3HAIOT, YTO HY)KHO CHeIaTh,
YTO6BI OBITh XOPOIIMM YUEHUMKOM. 58% yueHMKOB
MIPOCTO HAa3bIBAIOT KOHKPETHbIE MOCTIKEHUS XO-
poiero yueHuka. ToabKO OMH YUY€HUK SIBHO, 10
6ajtaM, MOKasaj, 4To jJanek oT peduekcun. Om-
HaKo, II0 OTBETaM ellle 5 yualmxcs BUIHO, UTO UM
He CBOJCTBEHEH caMOaHan3.

Takum 06pa3oM, BBOJHAS [MATHOCTMKA TTO3BO-
Juia copMyaMpoBaTh LieJib Moeil paboThl: [o-
O6umocs, umobbl K KOHYY yueO6H020 200a 8ce yuaujuecs
Kaacca osnadenu deticmeuem penexcugHoll camo-
OYeHKU Ha cpedHeM UnuU 8bICOKOM YPOBHE.

Ha ciiemyronem 3aHSITUM yUaIMMCS ObLT IIpe/T -
JIOKEH CJIeIYIOLINUI TEKCT:

«Ha ypokax é wikose, 8bIN0JIHAS dOMAUIHIOI0 pa-
O6omy, 3aHUMAACL 8 KPYX(Ke, NOMO02asi pooumessim,
Mbl 8bINOTIHAEM pa3NuyHble deticmeust, uacmo He 3da-
dymoieasce Had mem: Ymo a denaro? 3auem s 3mo
denaro? Kakum o6paszom s amo denaro? Kak 2080-
puiu dpesHue — «He sedaem, Mo Meopum».

3adasas xe cebe makue 80npocsl, Mbl mem ca-
MbIM ocywjecmeansiem pedaekcuro Hao ceoumu oeti-
cmeusamu.

1.  Bcmpeuanca au mol 20e-Hubyos ¢ pegiex-
cuett?

2. Kaxkoli cmoicn ona umeem ons mebs?

3. Kak mot dymaeuis - 3auem uenosexy peg.iex-
muposams?

4.  Kakozo uenoseka mol Moz Obl HA38aMb pe-
prexcusHoim? ITouemy?

IIpoeepw cebs: peniekcus — I3Mo makoe 0CMbicC-
JleHue Uei08eKoM Co8epuléHHOLl um desmenbHOCMU,
npu KOmopom OH NOHUMAem, Umo OH COeNasl, 3a4em
OH 3mo cdenas, Kakum 06pasom oM 3mo coesan.

Yuéusie ymeepxcoarom, umo 3ggekmusHoe 8bl-
nosveHue ni0060l OdessmelvbHOCMU hpeonojiazaem
3HAHMe CI1ocoOa BBITTOTHEHUS ITOM eI TeTbHOCTY
M YCIIENTHOE BBITIOTHEHME HeSITeJIbHOCTU STUM
criocobom. CnedogamesnivHo, eciu Mbl  XOMUM
HAayuumoCs ocyujecmensmo pegaexcuro Had ceoumu
deticmeusmu, Mbvl OOJIHHbI 3HAMb KAKUMU Cpeo-
cmeamu u cnocoéamu OHA 8bINONIHAEMCS U 0C80UMb
cpedcmea u cnocobsl ocyujecmaneHust pegiexkcuu, m.
e. Mbl 00JIXCHbL 0871a0eMb peheKCUBHBIMU YMEeHU-
amMu».

U 31mech y>ke BCe CMOTJIM ITOPaboTaTh C IpeJio-
SKeHHOJ MH(opMalyeil JOCTaATOYHO MOJHO U I0-
nIpo6HO. Y TOT yueHMK, 4To maBas O GaiioB IO
BCeM II0Ka3aTeIsIM B IIPOLUIOii paboTe, U Te, KTO
661 TOBepxHOCTeH. KoHeuHO, OTBeThl pasHbIe,
CTeIeHb IOHVMAaHMS Pa3INYHa.
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Yro6bl y yUyalIMXCSl HE CO3[aJIOCh BIlevaTiie-
HMe, YTO 51 XOUy 3arJITHYTh B TaliHble YTOJIKU UX
IyIM, CO CJIeAYIOUIero 3aHSATUS Mbl Iepellin K
yue6HbIM fmesiaM. Ho coryiacurech, YTo epBble ABa
3aHATUSI ObLIM HEOOXOOMMbI, UTOOBI MOIPY3UTh
yuammxcs B remy «Pediaercusi».

Xouy cKa3aTb, UTO yualllyecsi OTBeYaloT B MUCh-
MeHHOI1 ¢opMe. [les0 B TOM, UTO pedieKCUBHBIN
aHa/IM3 MaJIoII0JIe3eH, eC/i OH He 06palleH B CJI0-
BECHYIO UM TTUCbMeHHYI0 popmy. IMeHHO B Ipo-
1ecce BepbaaM3aluy TOT XaoC MbIC/IEN, KOTOPBIA
ObLI B CO3HAHMUM B IIPOIlECCe€ CAMOCTOSITEeILHOTO
OCMBIC/IEHUSI, CTPYKTypUpyeTcsl, MpeBpaniasch B
HOBOE 3HaHMe.

Ha cnegyromem 3aHSTUM yuainyecs: pediekcu-
POBaJIX CBOE OTHOIIEHME K XMMUU KaK YIeOHOMY
npeamMeTy. ViM 6bUT ITpejIokeH TaKOM OMPOCHUK:

1. Hammmm HeCcKoJbKO IIpwiaraTe/bHbIX K
Cc/0Bam: «XUMUS — 3TO IIpegMeT...»

2. Kaxk TbI gymaenib, mouemMy OOJIBIIMHCTBO
YYalIuXCsl OYeHb MTOCPEICTBEHHO 3aHUMAEeTCS XU-
MuUen?

3. Kax Tl OTHOCHIIBCS K STOMY ITpeIMeTy?

4. Tlompo6yii COCTaBUTh CMHKBEIH O ITOHSI-
TUU «XUMUSI».

Cunkeeiin (B iepeBofe ¢ ppaHiLl.— ngms CIMPOK):
[lepBast cTpoka — OJHO CyLIECTBUTENbHOE (CYTbh,
Ha3BaHMe TeMbl);

BTopasi cTpoka — omnmcaHue CBOWCTB-IIPU3HA-
KOB TeMbl B IBYX CJ0BaxX (OBYMsI IpuaraTeyb-
HBIMMN);

TpeTbsi cTpoka — omucaHue JeicTBus (PyHK-
LIMI1) B paMKax TeMbI TpeMs [J1arojiaMu;

YeTBepTas cTpoka — ¢pasa (cJIoBocOoueTaHue)
U3 YeTbIpex CJIOB, I0KA3bIBAIONIAsl OTHOIIEHME K
TeMe;

[IsiTas cTpoka — CMHOHMM M3 OLHOTO CJI0Ba (Cy-
LIeCTBUTENbHOE), KOTOPBIV IOBTOPSIET CYTh TEMBI
(K mepBOMY CYIIIECTBUTEIBHOMY).

Tabauiia 2
CTtpoku IIpumep OTBeThI
1 CrnoBo-cyliecTBUTEIbHOE AtMmocdepa
2 IBa ripuaaraTejabHbIX BosgyuiHas, Tsbkenast
3 Tpwu rnarosna [IpocTtupaercs, 1aBUT, CKMMAET
4 CrnoBocoyeTaHue 13 YeTbIpeXx CJIOB, CWUJIbHO IABUT Ha Tena
5 CHHOHMM-CYIeCTBUTEIBbHOE O6os10uKa

[ToueMy BAPYT BO3HUK CMHKBEIH? HY;KHO OBLIIO
3aMHTEPEeCcOBaTh YYEHMKOB. Beb BHEIIIHE 3TO KaK
6eJIblii CTUX, HO B HEM CKPBIT 00J1b11107 cMbICT. CO-
CTaBleHMe CHUHKBeliHa TpebGyeT OT yueHMKa B
KPaTKNX BBIPAKEHUSIX Pe3I0OMMPOBaTh yueOHbIN
maTepuai, MHpopmaliuio, YTo no3BossieT pedex-
CUPOBaTh MO KaKOMy-11b60 moBopay. JTo ¢opma
CBOOGOTHOTO TBOPYECTBA, HO IO OIpEEJIeHHbIM
MpaBuiIaM. A Belb MUMEHHO 3TO yMeHMe MoTpeby-
ercst 1y1st pedieKCuy 1o UTOTaM U3yYeHUST TeMBI,
MPOBeJIeHNS] MHTEPeCHOTO yPOKa, BHEK/IACCHOTO
MeponpusiTusi. Xouy cKasaTh, UTO ObUIM ydalIyu-
ecs, KOTOpble He TUCAIU CUHKBEIH, YTO MO3BO-
JIsleT MHe TPeATIoNOXUTh 00 UX HeCKIOHHOCTM K
TBOPYECKVM BUIAM JeSTeTbHOCTH.

Ha aTom Xe 3aHATMM $I TTO3HAKOMWIA yYa-
myxcss u ¢ npuemMoMm «CocCTaB/ieHMEe KiIacTepar.
CMBICJI 3TOTO NpMeMa 3aK/I04aeTCs B IIOTbITKE CU-
CTEeMaTM3MpPOBaTh MMeIOIIMecs] 3HaHUS IO TOM
WU MHOV mpobjaeMe. YI0O6HO MPUMEHSTh I0c/ie
M3yueHus: Kakoii-nm6o Tembl. Kiactep — aro rpa-
(buueckas opraHu3salus MaTepuana, oKasbIBa-
I11asi CMbICJIOBBIE TIOJISI TOT'O WJIM MHOTO TIOHSITHS.
CJ10BO «KJIacTep» B IIepeBofie 03HAYAEeT IYYOK, CO-
3Be3aue, rpo3ab. YUeHNK 3alyChbIBaeT B LIEHTpe
JIUCTa KJIIOUeBOe TIIOHSITME, a OT Hero pucyer

CTPEJIKM-TyYM B pa3Hble CTOPOHBI, KOTOPbIE CO-
eIVHSIT 5TO CJIOBO C OPYIMMM, OT KOTOPBIX B
CBOIO OUepeIb JIyUM pacXoIsITCs Aajiee U najee.

IToxa ombIT MOMX YYEHMKOB B IUIaHE OBJIajle-
HMS 5TUM ODpUeMOM MMHMUMAaAbHbIN. OmHa U3 3a-
Iau pedIeKCUMBHOTO MOIX0Ha B TOM, YTOOBI yue-
HUK COPMYIMPOBAJT CJIOBECHO CBOM Pe3YJIbTaThl
(Hayumiicst, y3Hai, caenaii u T.4.). C MoMoIIbio Ta-
KX OTBETOB ITPOVCXOAUT OCO3HaHME JeThMMU COO-
CTBEHHOJ [IesITeJIbHOCTU. ODTO MOXKHO [iejaTh
YCTHO, MOKHO B BMJIe IMCbMEHHOTO aHKETVPOBA-
HUSI.

OIHaXIbI ST MPeIaokKuIa yUalMces IIpoaHa-
JIU3UPOBATh IPOBEIEHHbIN YPOK IO CIEAYIOMUM
BOIIPOCaM:

1. Kakue amansl ypoka el cuumaeme Haubo-
Jiee yoauHvimMu U nouemy?

2. UYmo sam 0Gosiee 8cez0 yoanocb 60 8pems
YpoKa, Kaxue 8udsl 0essmeibHOCMU OblLU 8bIN0JHEHDI
Haubonee ycneuiHo?

3. B uem ebl sudume cobcmeeHHoe npupatje-
Hue?

4. Ymo wmwsl denanu HepayuoHanvHo? Ha3zo-
gume 00HO delicmaue, KOmopoe MoxHo dobasums,
umo0sl 3a8mpa coenams Hauly pabomy Ha ypoke 60-
Jiee ycnewHoltl.
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5. Umo u nouemy MOMHO U3MeHUM» 8 pabome
yuumens?

VOoauyHbIMM STAllaMy ypoKa yJamnimecs: B 60Jb-
IIMHCTBE Ha3bIBAIU M3yYEeHMEe HOBOTO MaTepuana,
JeMOHCTPAIIVIO OMBITOB, a OBIJIM U TaKVe OTBETHI:
«Te 3Talbl, TAe MHe BCe IMOHSTHO», «TAe S Ipa-
BWIbHO OTBETUJI Ha BOIIPOCKI». OTBET Ha 2 BOTIPOC
3aCTaBWI 3aAyMaThCsI MHOTUX, U UX OTBETHI ObLIN
Mpo TOHMMAaHue HOBOTO Marepuana, Mpo Mpo-
BEPKY IOMAaIITHero 3afaHusi, IIpo moHMMaHue ¢op-
MYyJ1, HO GBIV U Te, KTO TIOCTaBWJI ITPOCTO MPOUEpPK
MpU OTBeTe Ha BOMPOC. 3HAUUT, MPOAHATNU3UPO-
BaTh cebs Ha YpOKe OHM ellle He MoryT. IIpo mpu-
palljeHue YYeHUKM OTBedayM OAMHAKOBO: «3Ha-
HMsI» (TIpeABapUTENbHO Y MeHSI YTOUHUB, UTO 3HA-
YUT, «COOCTBEHHOE MpupaieHue»). [Ipu oTBeTe HA
4 BOIIPOC BCe-TaKy HALUIMCh Te, KOTOPbie CyMen
KPUTHUYECKU B3TJISTHYTh HAa YPOK: «HYKHO ObICTpee
CMIpaliMBaTh YUYEHUKOB, T. K. ITOPOII He XBaTaeT
BpEMEHU», «MOXKET, OoJibllle  IPaKTUKNL...»,
«BOJIBIIIE OITBITOBY, «T06ABUTh KPaCOUHOCTU». [Tpu
OTBETe Ha BOMPOC 06 M3MeHEeHUIX B paboTe yuu-
TeJIsSI MHOTME OTBEU/IN «HUYEero He MEeHSITh», KTO-
TO — «HEe 3Haio», U ObLI 3arafouyHblii OTBET:
«MOXXHO MHOr0O 4ero, HO 3TO He HYXXHO». Hago
VUUTHIBATh: JIMCTOUKM OBUIM ITOATIMCAHBI, 3TO
HaK/IaIbIBAJIO OTIPeIeIEHHbBI OTTEHOK Ha MHGOP-
MaIuio.

Tako/i NMUCbMEHHBI ONpOC 3aHMMaeT He
MEHbIIIe 5 MUHYT, a 3TO OIIYTUMO Ipu 40-MUHYT-
HOM ypoKe. [TosToMYy 5 pemnia ero 3aMeHUTb 60-
Jiee KOPOTKUM, U TOKa B YCTHOM BUJeE.

«Ha30Bu Tpu IOIOKUTENBHBIX MOMEHTA Ha Ce-
TOIHSIIHEM YpOKe ¥ OOHO [eiCTBME, KOTOpPOe
MOKHO J00aBUTh 3aBTpa». s TOro yTobObI 3TA
mpoieaypa He craja (GOpMajabHOI, a OXBAaTUTh
BeCh KJIacC HEBO3MOXKHO 3a OAMH pas3, S 0OTMevaio
B CBOEM XXypHaJie B CIlel[MaJbHOI rpacde, KTO BbI-
CKa3bIBaeTCsl CerogHs. A uToObl 3Ta paboTra He
Obl/la OJHOTUITHON, S Yepemyio TUIIbI 3aIJaHMiA.
Hampumep, 3a 1-2 MUHYTBI 10 KOHIIA YpOKa Ipef-
Jlaraio yJaummcs 8b/cKa3amscsi 00HUM npeonoice-
Huem, 8bi0uUpas Hauano ¢pasel U3 pedIeKCUBHOTIO
9KpaHa Ha JocKe, NpU 3MOM HAUAT0 NPeONoHceHULl
He QO#CHO N0BMOPAMbCA:

1) cezo0Hs 5 y3Ha...

2)  0bL10 UHMeEpecHo...

3)  ObL10 MpYoHO...

4) 5 8bINOJIHSN 3A0aHUA. ..

5) s nowsan, umo...

6) menepb s M02Y...

7) 5 nouyscmeoseasu, umo...

8) s npuobpern...

9) g Hayuuaca...

10) ywmeHs nonyuunocs ...

11) s cmoe...

12) s nonpobyro...

13) mens yousuo...

14) ypok oan mHe On5 HU3HU. ..

15) wmHe 3axomenoce...

Tax ke ObIIO MPeII0KeHO YUaIIMCS U TaKoii
BapMaHT IONPOOOBATh aHAIM3UPOBATH Cebs IO
cxeMe (Taxke YCTHO, 32 Iapy MMHYT IO KOHIIQ
YpOKa).

Tabnuia 3

1. Ha ypoxke st paboTan

2. CBoeii paboToi1 Ha YpOKe S

3. VPOK IJ1s1 MeHSI OKa3aJIcs

4. 3a ypoK 5

5. Moe HacTpoeHue

6. MaTtepuasn ypoka MHe ObLI

7. JoMalliHee 3aJaHlie MHe KaXKeTCsI

aKTMBHO / IACCUBHO

I OBOJIEH / HE TOBOJIEH
KOPOTKUM / IJIMHHBIM

He ycTan / ycran

CTaJIo Jyyliie / CTaJIO Xy>Ke
MOHSITEH / He IIOHSITEH
roJieseH / 6ecrone3eH
MHTepeceH / CKyuyeH
JIETKUM / TPYAHBIM
MHTEPeCHO / He MHTepPeCHO

HeobxomuMocTh mpoBeneHus: pedaekcum B
KOHIIE YPOKa «IOACTernBaeT» MeHS PalOHaIbHO
pacrpenensiTh BpeMsl Ha YPOKe.

PednekcuBHOI [eSITEIBHOCTY MOXHO YUYUTh
yUaIuxcs uepes BbIMOTHEHMEe YUeOHbIX 3aJaHNi1 B
xome ypoka. K cpemcTBam OCYIIECTBIEHUS pe-
(y1eKCUM OTHOCSTCST CXEeMBbI, TabaUIIbI, GOPMYIIBI,
yepTexku, rpaduku. To ecTb BCE TO, UTO ITO3BOJISIET
3a(MKCUpOBaTh B TO UM MHOI popme (06pasHoO,
3HAKOBO, CXEMATMYHO U T. II.) COBEPIIEHHBbIE

IeCTBUS M YCTAaHOBUTH Hanuuue (WIM OTCYT-
CTBME) CBSI3€eil MeXIy HUMMU.

TaBHOM XapaKTePUCTUKOI YUeOHbIX 3afaHuii
3TOrO BMJA SIBJISIETCS MUCIIOJAb30BaHMe pasaINyHbIX
CIIoco60B  CXeMaTU3aluy COBEPIIEHHBIX [eli-
ctBuii. [losToMy, KOrfa yJyamyecs: MUIryT XUMu-
yecKye peakluy K YCIOBUMIO 3a[jault, YypaBHUBAIOT,
CUMTAIOT, OOBSICHSIOT, OHY pPa3BMBAIOT CBOU pe-
dnekcuBHbIE YMeHUS. U 1 00BSICHMIA 3TO CBOUM
YYEeHMKaM.
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3agaHusi Ha (UKCAIMIO 3HAHUS O HEe3HAHUU
TaKoke CIIOCOOCTBYIOT DPa3sBUTHIO pedIeKCUMBHBIX
HaBBIKOB. B Takoro poja 3agaHusIX yaYeHMKy He00-
XOJIUMO BBIIEIUTD TIPUHIIUIINAIBHO HOBbIE YCJIO-
BUSI B 3a/aUe; MPOAHAIM3UPOBATh UMEIOIIECS Y
Hero 3HAHMUSI M YMeHUsI Ha IpeaMeT HeCOOTBEeT-
CTBMSI HOBBIM YCJIOBUSIM; OTIPEIEeIUTb HeEOOXO0IM-
Mylo emy MHbOpMaINIO (KaKUX 3HAHUI ¥ YMeHMt
He xBaTaeT) JJis pelieHus 3agaun. st dopmupo-
BaHMSI TaKOTO YMEHMs JIydllle M30MpaTh HOBBIA,
ellle He M3y4YeHHbI MaTepuall.

3amaHMs Ha BbISICHeHME OCHOBAHMIT COOCTBEH-
HbBIX OeJiCTBMI1. 3aJaHus] TAKOr0 pOIa AOIKHBI CO-
IepkaThb B cebe TpeOGoBaHME 0OOCHOBATh COBEP-
HIEHHBbIE meiicTBuUs. [I09TOMY B TEKCT 11e1eco00-
Pa3HO BKIIOUUTD CJIeAYIOIIe BOIIPOCHI:

e O0%ACHU, noueMy mbl 6bINOAHSN UMEHHO
maxkue deticmeus npu pewleHuu 3adauu?

e MoxHo u 6610 8bINOTHUMB Opyeue deli-
cmeus?

3 Om uez0 3mo 3asuceno?

Takue 3aaHus ellle aKTyaJTbHbI U IOTOMY, UTO
BO3MOKHOCTM VIHTepHeTa IMO3BOJISIOT yYalMMCs
HaXOAUTh pelleHus] Pa3JIMYHbIX 3aJaBaeMbIX 3a-
Iad. 1 yacTo OHM CKauMBaIOT He COBCEM IO TeMe,
3aberas Brepen. M TyT OTKPBIBAIOTCS INMMPOKUE
BO3MOXKHOCTM MCITOJIb30BaHUSI CUTyallM BO
6J1aro: 1 06bSICHEHNe CBOMX HeICTBUIL, M OTIele-
HMe 3HaHMS OT He3HaHMS.

Pa3BuBaloT pedaeKCHMBHbIE YMEHMS U BCE 3a/a-
HMSI, OTHOCSIIMECS K BBIIIOJHEHUIO JIOTUYECKUX
orepanuii aHaau3a, CUHTEe3a, KaaccubuKaluu,
0600111eHMSs, YCTAaHOBJIEHNST aHAJIOTUIA.

Besyc/ioBHO, CYIIECTBYET eIlle MHOXECTBO JIpy-
I'MX MPUEMOB OCYIIECTBJIeHUS pedekcuu cpe-
cTBamu IpeameTa. Hampumep, MHe CUMITIaTUYEH
IIpUeM pe3ioMe, 3CCe, MUHM-COUMHeHNSs. [TaHHbIi
BUJI 1IeJieco06pa3sHO MPOBOIUTh MO OKOHYAHUM
M3yUYEeHUS] TEMbI, TIPOBEIEHMSI CeMMUHApa, OuUIaK-
TUYECKOM UIrpbl. YUaCTHMKAM B3auMMOIENCTBUS
mpejnjaraeTcs Ha OTHOeIbHbIX JUCTaX Oymaru
HamyucaTb HeGosblIMe M0 06BEMY TEKCThI Ha
TeMbl: «Kaxk s OI[eHMBAIO pe3yJbTaTbl CEMMUHApPay,
«4TO MHe JaJio yuyacTie B KOHKypce», «Mou MbIC/IN
0 CBOej paboTe B 3TOM TPUMECTPE Ha YPOKaX XU-
MUN».

B cuny cBoero xapakTepa s OUeHb JIFOOII0 MC-
M0JIb30BaTh UTPOBbIE TEXHOJIOTUM, KOJUIEKTUBHbIE
BUIbI IesITeIbHOCTH, Bellb 3/IeCh eCThb CBOU 3aMe-
yaTe/bHble MOMEHTHI pedhIeKCUBHOM IesTelTbHO-
ctu. Camble pacIpoCcTpaHeHHbIe UTPbl — KOMaH/ -
Hble. YUEHUKU C YIOBOJIbCTBMEM B HUX UTPAIOT,
YBJI€UEHHO BBITIOJNHSIOT BCe 3aJaHus], Iepexu-
BalOT. Bce XOTAT ObITh IOOEOUTENSIMU: U

OTJIMYHUKU, ¥ ABOEYHUKU. W BOT, UTOrU TIOABE-
IeHbl, ¥ YYUTEIb TOPKECTBEHHO HPOU3HOCUT:
«[Tobemuna (kak Bcermga) IPYXKBA!!!». CripamnBa-
eTCsI: M KaKoJi Torma Boo6Iie CMbICT UrpaTh? Ecian
mobemuT, Bce paBHO, IPYyKOa....

T'opasgo Gonbminit 3PGEKT U MOAb3y MOXKHO
MTOJTyYUTh, OPTAaHM30BaB pedIeKCUBHYI0 KOMaH/I-
HYI0 CAMOOILIEHKY. PaccunTaTh BpeMs IIPOBEAEHUS
UTPBI TaK, YTOGBI MMOC/IE ee OKOHYAHMS IO KOHIIA
ypoKa OCTaJIoch 5-7 MMUHYT. PasgaTh KOMaHIam
JIUCTOUKM, pa3fiesieHHble Ha TPU YaCTH, B KaXKIOM
13 KOTOPBIX OJVH BOITPOC M MECTO J/Isl OTBETA:

e Umo maxoe komanoa? Ilepeuucnume Kaue-
cmea xopouteti KomMaHObl.

e Jlobunace sau eawa KomMaHoa cezo0Ms
ycnexa? Yem sawa komavoa omauuaemcs om ude-
anpHoti?

e Umo HysHO clenamp, umobsl YeepeHHO 3a-
a8umo: «Mpl — camas yuuias Komamoa!»?

[TOHSTHO, YTO OTBETHI Y Pa3HBIX KOMaH], OyIyT
pasHble, Tak ke KakK ¥ MPUYMHBI UX HeyJay, HO Ta-
KOJi TPyNIIOBOM caMOaHa/IN3 MOJIe3eH BO BCEX OT-
HOIIIEHMSIX U 3a[eiCTBYeT IpakTuuecku Bce VY],
B MIEPBYIO ouepelb — KOMMYHMKaTUBHBIE. Tleper,
Clenymoliei Urpoi pasnaTh JMCTOUYKM KOMaHAaM,
YTOOBI OHM MOTJIY MTPOYNTATh, BCHOMHUTD: UTO U
IMoYeMy OHY HAIIMCAIY U ITPaBWIbHO HACTPOUTHCS
Ha UTPY.

3axkaoueHue

B 3akiI0ueHMM X0Uy CKa3aTh: BbI HE YCIIBIIIAIN
U He yBUAEeNU HUKAKUX OTKPbITUIL. [lepeuncien-
Hble TUIThI YYEeOGHBIX 3aJaHMil MCIIONb3YIOTCS
BceMy Hamu. Ho Korjia Mbl ITOHMMAaeM MX METOMI0-
JIOTUYECKYIO CYITHOCTh, KOT/Ia MbI IIPMAAeM CBOUM
IEeCTBUSIM BEKTOP, HallpaBJIE€HHBI Ha pasBUTHE
JIMYHOCTY, 9TO AAET BO3MOXKHOCTD OBITh BCTPOEH-
HBbIM B CMCTEMY COBPEMEHHBIX TPeOOBaHMIA K ITPO-
11eccy o6pa3oBaHusl.

Bce, umo denaemcs Ha ypoKe no op2aHu3ayuu pe-
(rekcusHoli dessmenbHOCIMU — HE CAMOyeb, d Noo-
20Mo8Ka Co3HamenwvHoll 6HympeHHeli penexcuu K
passumui0 OueHb BAXCHbIX KAUECM8 CO8PEMEHHOl
JUYHOCMU: CAMOCMOSIMeNbHOCMU, NPEONPUUMHUUBO-
CMu U KOHKYPeHmMocnoco6Hocmu.

OdHako npouecc pepaexcuu 0oixceH 6bims MHO-
202pAHHbBIM, MAK KAK OYEHKAa 00JIHCHA NPo8oOUMbCs
He MOoJIbKO TUYHOCMBIO CAMOll cebs, HO U OKpYXcar-
wumu Jodemu. Takum o0pazom, pedaexkcus Ha
YpOoKe — 3mo coeMecmHas 0esmenbHOCMe yuawuxcs
U yuumens, no3eoJaUAS COBEPUIEHCMB08AIMb
yueOHbLll npoyecc, OpUeHMUpPYsCb HA TUUHOCIMb KAX(-
0020 yueHuKa.
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REFLECTION AS A TOOL FOR THE FORMATION
OF META-SUBJECT SKILLS IN CHEMISTRY LESSONS

Abstract. The article examines the concept of reflection in various fields of knowledge, such as pedagogy, psy-
chology and introspection. Reflection is defined as turning back and the ability to analyze one's own thoughts, ac-
tions and their results. The importance of reflection for the educational process and personal development is dis-
cussed, as well as the possibility of teaching reflexive activity in primary school.

Keywords: reflection, introspection, self-knowledge, self-observation, education, primary school, personality-

oriented learning.
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TEXHHUYECKHUE HAVKHU

CABYEHKO [IMuTpuii AHATO/IbeBUY
MarucTpaHT, Poccuiickuii yHMBepCUTET Apy>kObl HApomoB uMeHu IlaTpuca JlyMmymOBbl,
Poccus, r. MockBa

HayuHblii pykosodumens — dupekmop denapmameHma mpaHcnopma uHmceHepHot akademuu
Poccutickozo yHusepcumema opyx6wst Hapooos umeru ITampuca Jlymymo6eot,
npocgeccop, dokmop mexHuueckux Hayk AcosiH Apmyp Paguxosuu

TEXHMNYECKOE PEHIEHME 1111 OITPEAEJIEHMSI BPEMEHHOTI'O ITEPOJA
BO3HMKHOBEHUS KY30BHBIX ITOBPEXIEHUI ABTOMOBUJIS
BCJIEJICTBUE BHEHIHEIO MEXAHUYECKOTI'O BO3JEVICTBUS

AHHOmMauua. B pamkax nposedeHuss asmomexHUUecKoli IKcnepmusst UCNOIb3Yemcs: KOMNIeKC Memooduk u
cpedcme onpedesieHUs pa3UUHbBIX NOBPeNcOeHUTi 2/IeMeHMO08, Y37108 U azpezamos asmompaHcnopmHbIX cpedcms,
00HAKO cywjecmayoujue Memoouku He N0380s10m onpedenums 8pemeHHble UHMEPBAbl 803HUKHOBEHUS No8pe-
HcOeHULl KY308HbIX 3/1EMEHIN08 U JIAKOKPACOUHbBIX NOKPbIMULL.

B pamkax nposedeHust IKChepmu3sl MO2ym Casumucs 60Npocsl 00 onpedesieHUU 8peMeHH020 UHIMeP8and 803-
HUKHOBEHUSI NOBPENOEHUS, 0MBEMuUMb HA KOMOpble 3a4dcmyro He hpedcmaensienc 803MONCHbIM U3-3d OMCcym-
cmeus Memooduk.

IIpu nonyueHuu céedeHuli 0 8peMeHHOM NPOMENCYMKe NOs16IeHUS NOBPEeHOeHULI, CBA3AHHbIX C HAPYUIEHUEM e-
JIOCMHOCIMU 371EMEHMO08 KY308d U JAKOKPACOUHO20 NOKPBIMUS A8MMOMOOUS, ABMOMeXHUUECKAas IKChepmu3d oc-
HO8bI8AEMCA UL HA cO0p OAHMBIX U NOKA3AHULI 0 mpembplx JUl, Kamep 8udeoHadodeHus u opyzoii uHgopma-
yuu, Komopas He Moxem 2apaHmupos8ams KOHKpemHuozo onpedesieHus npedmema, cmasuiezo NPUUUHOL nospe-
HOEHUS U 8pEMEHH020 UHMEPBAJIA, 8 KOMOpblli daHHOe NospexcdeHUe 803HUKIIO.

Cywecmeytowjue memodsl onpedeneHus NPUUUHHO-CIEOCMBEHHOL 853U 803HUKHOBEHUS HEUCNPABHOCMU HE
darm 803MOXCHOCMU onpedesieHUs! BpeMeHH020 Nepuodd 803HUKHOBEHUS UCCIedyemM020 N08pedcdeHUs.

OcHOB8HOLI Yenbio 0aHH020 UCC1Ie008AHUS A87IA€MCS ONUCAHUE MEXHUUECK020 pelieHUs, N0380s101e20 (uKcU-
poeams 8peMeHHOLl UHMep8an 803HUKHOBEHLS HeUChpasHocmeli, 03HUKAUWUX 8Cledcmeue 8HeLUHe20 MeXaHU-
yeckoz0 8030elicmeus nymem 8HeOpeHUll cucmemsl KOHMPOA, OCHOBAHHOL HA NpuHyune pabomst damuukos
ydapa.

BHedpeHiuie, Ucnoib308aHUe U CO8EPUIEHCMBOBAHLE NPedJiazaeMo20 MEXHUUECK020 pellleHUsl N03807sam onpede-
JIiMb 8peMeEHHOLI nepuod 803HUKHOBEHUS NOBPEXNOeHULl, UMOo NO3680JUM CMABUMb U 0Meeuams Ha 80NPOChL, KO-
mopole paxee 8 asMomMexHUUecKoli IKchepmu3se He Moziu Obib peLieHpl.

Knioueesle cnoea: asmomexHuieckas 3KChepmusa, Ky308 agmomoouns, 1akoKpacouHoe NoKpolimue asmomo-
Ouss1, nogpexcoeHUs, MemoouKa ucciedo8aHus, 8pems 803HUKHOBEHUS NOBPENOEHULI.

pU UCCelOBaHMM TOBPEXIEeHNUI 371eMeHTOB
aBTOMOOMJIENl METOAOM SKCIIEPTHOI OLI€HKMU
yaaeTcsl TOJIYYMUTh JAaHHbIe O XapaKkTepe IOBpe-
SKIeHUSI, CTeIIeHM TSKeCTH, 0603HAUNUTD SIKOHOMM-
YyecKue 3aTpaThl HA peMOHTHbIE BO3[IeICTBUS, HO
YCTAaHOBUTb BpeMeHHO mepuoj BO3SHUKHOBEHUS
TOBpEeKIeHMS He MPeACTaBIsIeTCsI BO3MOKHbBIM.
17151 Toimy4yeHns JaHHbBIX O BpeMeH! BO3HUKHO-
BeHMs TIOBPEKIEHMII MpemjiaraeTcsl paspaboTka

CUCTEMbI KOHTPOJISI TIOBPEXIEHUI JaKOKpacou-
HBbIX TIOKPBITMII 3JIEMEHTOB Ky30Ba TPAHCIIOPT-
HOTO CpeICTBa, 00pa30BaHHbIe BC/IEACTBME BHEII-
HEro MexXaHM4YeCKOT0 BO3/IE€/CTBUS.

IMpu obHapykKeHUM HaAPYIIEHUS IeIOCTHOCTU
JIAKOKPaCOYHOTO MOKPBITHS TPAHCIIOPTHOTO CPei-
CTBa, IIOJBEPTHYTOTrO, HAMpumep, akTy BaH[a-
JIM3Ma, BJIafiesiel] MOXKeT MOIK/ITIOUNUTHCS K CUCTEME
KOHTPOJIS MOBpeXIeHNI C TTIOMOIIIIO
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IePCOHAIBHOTO KOMITbIOTEPA MM HOYTOYKA U I10-
JIYUUTH JaHHble O BpeMeHM BO3HMKHOBEHMUS TO0-
BpEeXIeHMs Ha TOM WJIM MHOM Ky30BHOM 3Jie-
MeHTe, KpOMe TOr0 CBOeBpeMeHHbI KOHTPOJIb Ae-
(bekTOB JTAaKOKPACOUHBIX TIOKPBITUI TIO3BOJIUT
MpefoTBPATUTDb Pa3BUTME TTOBPEXKIEHMS, BOSHUK-
HOBEHME KOPPO3UU U TOSIBJIEH)E VMHBIX Te(eKTOB
B IIpoliecce 3KCIUTyaTaln.

[TpuHLMT IeTiCTBUST aHAIU3UPYIOLIEro yCTPOii-
CTBa CXOX C MIPUMHLIUIIOM pabOThI JaTUMKOB yOapa
1pu cpabaThbIBaHUM MOAYIIIEK 6€30I1aCHOCTH.

OCHOBHBIMM 3JIEMEHTAMM aHAJIM3UPYIOIIETO
YCTPOMCTBA CUCTEMBI MOTYT OBITh YIbTPA3BYKO-
Bble, Mbe303JeKTPUUEeCKMe U MeXaHOTIOMMUHUC-
LIeHTHbIE TAaTYMKU, KOTOpble GUKCUPYIOTCS C BHYT-
peHHeli CTOPOHbI KY30BHBIX 371eMEHTOB.

OTU JaTYMKY CYUTHIBAIOT MH(POPMALNIO O [eli-
CTBUM HA Ky30BHOW 3JIEMEHT HEKOTOPOW CUJIbI U
repenaiT 3Ty MHOOpMALMIO Ha 3JI€KTPOHHbIN
OJIOK yIIpaBJeHMS CUCTeMbl QGUKCALIUM WU JTeK-
TPOHHOE YCTPOMCTBO XpaHeHus] MHPoOpMAIUU O
BpeMeHM BOCIIPUSTUS MeXaHMUYeCKOro BO31eii-
CTBUSI M 3JIeMEHTe Ky30Ba, KOTOPbBIV ITOABEpPrcs
TTOBPEKIEHUIO.

Kann6poBKa JaTUMKOB

KannbpoBKa JaTuMKOB ITO3BOJISIET PACIIO3HATH
romajaHye Ha Ky30B IIpeIMeTOB, AeiiCTBMEe CUJI
KOTOPBIX OYIET CIIOCOOHO HAPYIIUTH 11€JIOCTHOCTh
JIAKOKPACOYHOTO MOKPBITHSI.

KannbpoBka OATYMKOB OCYIIECTBISIETCS II0
IIBYM ITapaMeTpaM:

1. uama3oH MIM 30HA JIeiCTBUS JaTyuKa —
30Ha, B KOTOPOJ OATUYMK BOCIIPMHMMAET BO3[EN-
CTBMSI Ha 3JIEMEHT Ky30Ba aBTOMOOWJIS HEKOTO-
PBIM IIpeIMeTOM C OIlpeae/ieHHO CUION, ITPeBbI-
IIaolei MMHMMAaIbHbIA IOPOT KaIMOPOBKM.

2. Cwuna pearumpoBaHusl — Cwia, C KOTOPOM
00OBEeKT MOoIagaeT Ha 3JeMEeHT TPaHCIIOPTHOrO
cpencTBa B KujaorpaMmax mwin HploToHAX, ITpeBbI-
nIaroniasi MMHMMAIbHYIO CUJTY BO3JIECTBUSI TIpU
HapylueHU IeJOCTHOCTU JIAKOKPACOYHOTO TI0-
KPBITUS aBTOMOOWUIIS.

MeToabl KaIMOGPOBKU

i1 BBITIOTHEHMS] KaJIMOGPOBKM JATUMKOB MC-
TTOJIb3YIOTCSI TeHepaToOpPbl BUOpALM, CO3TarONINiA
Ha BXO[le NaTuMKa peryaupyeMblil 1 u3MepseMbli
CUTHAJI, ¥ CPeICTBA IJIs1 PETMCTPaLUM UIU U3Me-
PEeHUS BBIXOJHOTO CUTHAJIA JaTUMKa.

IaTuuK OO/KeH ObITh MPUKpPEIUIeH K TeHepa-
TOpY BUOpauu Uiy pasMelieH OKoJIO Hero.

Kpenienue OOMKHO OBbITh JTOCTATOUHO >KECT-
KM, 4TOOBI ITepeIaBaTh ABVKEHME OT reHepaTopa
BMOpanyy OAaTYMKy BO BCEM YaCTOTHOM Ayaria-
30He JaTyuKa.

Cob6cTBeHHAs YaCcTOTa CUCTEMbI, COCTOSIIEN U3
IaTyMKa, pacCMaTPMBAeMOTO KaK Macca, M Kper-
JIeHUSI B BUE TPYKMHBI C OTHONM CTEIEeHbIO CBO-
601bI, JOJIKHA OBITH BbIIIE BEPXHE 4acTOThI Ya-
CTOTHOTO JMaria3oHa reHepaTopa BUGpaLuut.

TeHepaTopaMy BUOpAIMM SBISIIOTCS: YCTPOJi-
CTBO [JISI TIOBOPOTa JaTYMKa IO OTHOLIEHUIO K
cujie TpaBUTalVM, HeHTpudyra, sJeKTPoaIMHAMM-
yeCKuii reHepaTop BUOpaLyy, HAaKOBa/IbHS OaJlIu-
CTMYECKOrO MasiTHUKA U OP.

Bb16Op MapamMeTpOB CUIbI B3aMMOAECTBUS
MpM BO3SHMKHOBEHMM TOBPEKIAEHUS IJIST Ka-
JIMOPOBKY JATUNKOB CHCTE€MBI

B pamMKax 9KCIIepMMEHTOB Ha ITOBEPXHOCTD Ka-
I1I0Ta JIeTKOBOI'0 aBTOMOOWIIS ¢ BBICOTHI 1, 3, 5, 10
METPOB ObLIM COPOIIEHBI PA3IUYHbIE TTPEIMETHI,
KOTOpbIE ITpU MIOTIaJlaHMM Ha 3JIEMEHTHI Ky30Ba aB-
TOMOOWJISI MOTYT CTaTh IPUUMHOI MOSIBJIEHUS I10-
BpekgeHuii (Tabn. 1), a Takke MeTasIMuecKue
rpy3bl Maccoit ot 1 o 100 rpamm (Tabi. 2).

IMonyvyeHne JaHHBIX O XapaKTepe IOBpexXIe-
HUSI ¥ PacCUMTAHHON MaTeMaTU4eCKyu CUJIbI TIpu
KOHTaKTe, yIacTcs MOMyYUTh MUHUMAIbHOE 3HAa-
YyeHMe CYJIbI CpabaThIBaHMS IS TTOCTIeAYIOIIe Ka-
JIMOPOBKY TATUMKOB.

Llenb poBeneHMs IKCIIepUMEHTa — TTOTyYeHUSsT
3HaYeHMI1 CUJI B3aMMOJIeliCTBUIA TIpU yaape, KOTO-
pble ClIOCO6HBI HAPYIIUT 1[eJI0CTHOCTh [TOBEPXHO-
CTM Ky30Ba aBTOMOOWJISI M €ro JaKOKPaCOYHOIO
TTOKPBITHSI.

Ta6nuua 1
Harpysku npu najgeHum rpy3oB pasjaMaHOi MacChl C pa3/IMIHO BbICOTHI
Ha 3JIeMeHThbI Ky30Ba aBTOMOOWJIS
IIpenmet Macca (rpamm) BeicoTta (meTp)
KameHnb, 3 6 8 10 15 1 3 5 10
OCKOJIOK KaMHSI
Jlen, 10 20 30 40 50 1 3 5 10
I'pan, 4 6 8 10 12 1 3 5 10
ITnoge! fepeBbeB 10 20 40 60 80 1 3 5 10
MeTayinueckue 3,2 5 6,5 10 15 1 3 5 10
06BEKTHI MOHETBI
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Ta6nuia 2

XapakTep moBpeXXAeHUs Ky30BHOTO JIEMEHTA ¥ €ro JIAKOKPACOYHOTO MOKPBITHUS
MIpU ITaJeHNN TBEPABIX IPY30B PA3JIMUYHOI MACChI C Pas3IMYHbIX BHICOT

Macca (rpamm)

Bricora (meTp)

Xapakrep MOBpeXIeHUS

1,3

1,3,5,10

1 MeTp — MOBpeXIeHNS He BbISIBJIEHbI

3 MeTpa — MOBPEXIEHNS HE BbISIBJIEHbI

5 MeTpoB — MOBPEXIEHNS HE BBISIBJIEHBI

10 MeTpoB — MOsIBIEHNMS €ABa PAa3IMUMMbIX ITOBPEXKIEHNIT B BUAE TO-
YeUHBIX LapaniH

1,3,5,10

1 MeTp — MOBpeXIeHNS He BbISIBJIEHbI

3 MeTpa — MOBPEXIEHNS HE BISIBJIEHbI

5 MeTpoB — MOBPEXIEHNS HE BbISIBJIEHbI

10 MeTpOB — MOSIBIEHMS TIOBPEKAEHMII B BUIe TOUEUHBIX LlapamniH

15,30

1,3,5,10

1 MeTp — MOBpEKAEeHMS He BbISIBJIEHBI

3 MeTpa — MOSIBJIEHNSI e/iBa Pa3INUMMbIX ITIOBPEKIAEHNUH B BUIE TOUed-
HBIX LIApaIruH

5 MeTpoB — NOSIB/IEHNS] IOBPEKAEHNIT B BU/Ie TOUEUHBIX [[apariuH

10 MeTpOB — NOSIBNIEHMSI TIOBPEKAEHMII B BUJIe YITTYOIeHMit 1 1japanuH

40, 50

1,3,5,10

1 MeTp — IOBpeXAeHMs He BbISIBJIeHbI

3 MeTpa — IOSIBJIEHMSI e1Ba Pa3/IMUMMBbIX IIOBPEXIEHMI B BUJIE TOUEU-
HbBIX LIapalH

5 MeTpoB — TOSIBIEHMST TIOBPEXIEHNI B BUIe YIIyOIeHit U LapaniH
10 MeTpOB — MOSIBJIEHMS TTOBPEXIEHMIT B BUAE BMSTHH, JapanuH, 4ya-
CTUYHOT'O OTCJIOEHMST JIAKOKPACOYHOTO MOKPBITHSI

60,70

1,3,5,10

1 MeTp — TosIBIeHMSI eIBa Pa3IMUMMbIX TIOBPEXIEHUH B BUJIe TOUEU-
HBIX I[apanyH

3 MeTpa — METPOB — IOSIBJIEHMS TIOBPEXIEHM B BUOe YIIyOIeHuit u
HapanmH

5 MeTpOB — IOSIBJIEHMSI TIOBPEKAEHMIA B BU/Ie BMSITUH U ITapanyH

10 MeTpoB — TMOsIBJIeHNsT TTIOBPeKAeHN B BUle BMSITUH, llaparuH, 4a-
CTUYHOTO OTC/IOEHMST JIAKOKPACOYHOTO TTOKPBITUS

Bonee 70

1,3,5,10

TTosIBJIEHUST CEPbE3HBIX MTOBPEKAEHMI CTPYKTYPbHI TAKOKPACOUHOTO 10~
KPBITHS

HpI/I NpUBeOEeHNM 3SKCIIEpMMEHTA/IbHbIX BO3-

F — cuna P KOHTAKTeE;

IeVICTBUS UM TONYUYEHHBIX 3HAUE€HMIl B IIpolecce
paspaboTKM CUCTEMbI YYUTBHIBATH CJIEOYIOIIME
dakropsi:

1. Tlagenme TipeIMeTOB OCYIIECTBISVIOCH
107, yIJIOM IPUMepPHO paBHbIM 90 rpamycos;

2. IlpenmMeTsl HAUMHAIU MMAJEHUS C BBICOT C
HY/I€BOJ CKOPOCTBIO;

3. B cBsI3M C HEBO3MOXHOCTbIO aHA/IMUTUYE-
CKM ompeeneHs BpeMeHM KOHTaKTa IipeaMeTa u
TIOBEPXHOCTU ObLIO B3SIIO CpefHee 3HAUeHUe U3
OTKPBITHIX ICTOUHUKOB;

Ins pacuera CUAbI KOHTAakTa IIpU MageHUU
IpeaMeTa Ha MOBEPXHOCTh JIAKOKPACOYHOTO II0-
KPBITHS C BBICOTHI h MCTIO/Ib3YyeTCS 3aKOH COXpaHe-
HUSI UMITY/IbCA U 3aKOH COXpaHEHUSI SHEePTUN:

mv = Ft Y
2
=~ =mgh (2)
rme, m — Macca Tena;
V — CKOPOCTb Tefa;

t — BpeMs KOHTaKTa,;
g =9.81 — yckopeHue cBOOOTHOTO MaeHNS;
h - BbICOTA;

v=,2gh 3)

m,/2gh

t

F —
“)

Ha ocHOBe MOMy4eHHbI 3HAUEHUI OYIET BbI-
sIBJIeHa CIJIa, TPY KOTOPOJ AATUMK OYIeT pearnpo-
BaTh HAa KOHTAKT IIpeJiMeTa 1 TOBEPXHOCTY Ky30Ba
aBTOMOOWMJISI, HA 3Ty CUIY M OyIeT yCTaHOBJIeHa
MUHUMaJIbHAs KaIMOPOBKa JaTYMKA.

3HaueHMs] MEHbBIIEH CUJIbI P KOHTAKTe JaT-
YK paCIo3HaBaTh He OyIeT, TaK KaK SKCIIePUMEH-
TaJIbHO OIpeJeJIeHO, UTO MeHbIIIVE CHUITBI TPU KOH-
TaKTe C JJAKOKPACOYHBIM ITOKPBITVEM aBTOMOOWIIS
He CITOCOOHBI HAPYIINUTD €T0 LETOCTHOCTb.
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Pacuer He06XOAMMOro KOIMYECTBA JATUM-
KOB Ha KOHKPETHBII Ky30BHOI 31eMEeHT

Insi pacyeta HEOOXOIMMOTO KOINYECTBA JAT-
YMKOB Ha KOHKDeTHble Ky30BHble€ 3JIeMeHTbI

aBTOMOOMJIS ObLIA UCITONb30BAaHA MO/IEb ABTOMO-
6111 ¥ ero rabapuUTHbIE pa3Mepbl.

Ha pucyHke 1 cxeMaTM4HO MpeaCTaBIeH aBTO-
MOOGMJTB IJIS HATJISIAHOTO MpMMepa YCTaHOBKY IaT-
YMKOB CUCTEMBI PUKCALIVY TTOBPEXKIEHMIA.

\ .
b al

45

et
.

H

Puc. 1. Bud asmomobuns ¢ 2a6apumHsiMu pasmepamu U yca08HsIMU 0603HAUEHUIMU
pacnonoxerus damuuxos cucmemsl pukcayuu nogpexcoeHul

Ky30BHbIE 37IeMeHTbl aBTOMOOWIISI Ha PUCYHKE
1 pa3geneHbl UepHbIMM IIPSIMBIMY JTUHUSIMU, B KO-
TOPBIX U GYOYT pacIionaraTbCsl COOTBETCTBYIOIIE
9JIeMEeHTaM JaTUMKU.

KpacHbIM 11BeTOM Ha pucyHKe 1 Bblje/ieHa IJ10-
1a7b, Ha KOTOPYIO He OYIYT yCTaHABIMBAThCS IaT-
YMKY M3-3a HEBO3MOKHOCTY YCTAHOBKM U IIOI-
KJIIOUEHMS X B KOHKpeTHbIe MecCTa.

JKenThIM 1IBETOM Ha pUCyHKe 1 BbifeseHa 1io-
1aab, Ha KOTOPYH YCTaHAaBAMBAETCS JAaTYUK C
MEHBIIVM JMAaINa30HOM PabOThI M COOTBETCTBEHHO
MEHBIIMM pa3MepoM ISl COXpaHeHMs IUIOIAaAN U
u36eraHus CUUTHIBAHUSI BO3OEMCTBUIA IIPU KOH-
TaKTaxX CoO CTeKJIaMMU.

Hcnonb3oBaHye HECKOMbKUX JATUMKOB Ha Off-
HOM Ky30BHOM 3jIeMeHTe MpefosaraeT KBaaparT-
HYI0 W TIPSIMOYTObHYI0 (hOPMY AAHHOTO Ky30B-
HOTO 3/IeMeHTa, 6e3 M3TUO0B WM 3aKPYIIEHHbIX
M0JIOC MeTajlia Ky30Ba MajeHbKO¥ TIoIaan.

KoHTaKT ¢ 110111a1b10 apoK 3aJHMUX KOJIeC, pac-
TIOJIOKEHHOI 6/1M3Ke K 3aHe 1Bepy OyIeT CUUThI-
BaThCS HATUMKAMM 3a7{Heli IBEPH, UTO Ha PUCYHKE
1 0603HaUE€HO CMHNM L[BETOM.

Kpsbima

S=1.6 Mm*1.3 M = 2.08 M2/6 30H, JaTuNKOB = 0.34 M2

IIJis JaTYMKOB, YCTAHOBAEHHBIX HAa KpbIllle aB-
TOMOOWIISI, C AuarasoHoMm peicteusa B 0.4 m?

HeoOXOMMMO YCTaHOBUTb 6 MATUMKOB, KOTOpbIE
6ynyT 3aeiicTBoBaHbI Ha tomanu 2.08 M2,

Kamnort

S= 1.65 m*1.4 m = 2,31 m%*/6 30H, JaTUMKOB =
0.385 m?

[Jis JaTUYMKOB, YCTAHOBJEHHBIX HA KarloTe aB-
TOMO6MIISA, C IMaIa3oHoMm geicTeus B 0.4 M? He06-
XOOMMO YCTAHOBUTH 6 JATUMKOB, KOTOpPbIE OYIyT
3aJ1eiCTBOBaHbI Ha tomaau 2.31 m2.

JIBepu nepegHue

S=1.2m*0.6 m =0.72 M*/4 30HBI, JATUMKA =
0.18 m?

IlJisT maTYMKOB, YCTAHOBJIEHHBIX Ha TepemHuX
IBEepSIX aBTOMOOMIIS, C AMarla30HOM IeiiCTBUS B
0.2 M? HeoOGXOIMMO YCTaHOBUTD 4 JaTuMKa, KOTO-
pble GyayT 3ameiicTBOBaHbI Ha utomaay 0.72 m2.

JABepu 3agHMUe

S=0.8M*0.6 m = 0.48 M?/4 30HbI, JaTUNKA =
0.12 m?

151 TaTYMKOB, YyCTAHOBJIEHHBIX Ha 3aJHUX JIBE-
PSIX aBTOMOOWMIIS, ¢ AuanasoHoM geiicTBus B 0.15
M? HeOOXOAVMO YCTaHOBUTDb 4 JaTuMKa, KOTOpbIe
OyaoyT 3ameiicTBOBaHbI Ha rutomany 0.48 m?.

IlepegHue KpbUIbs

S=0.6 M *0.5 M= 0.3 M%2 xoHbl, maTunka = 0.15 m?

IIBe mpaBble YacTy IepeaHero Kpblia, OTMe-
yeHHble Ha pUCYHKe 1 KeJITbIM IIBETOM,
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MpeNoaraloT Haludye eIlle ABYX HATUUKOB C
IuanasoHom geictsus B 0.1 m2.

IlJI1 maTYMKOB, YCTAHOBJIEHHBIX HA TepeIHNUX
KPbLIbSIX aBTOMOOWJIS, C IMAIla30HOM JeiCTBYS B
0.2 M2 HeOOXOAMMO YCTAHOBUTH 2 JTaTUMKa, KOTO-
pble GymyT 3azeiicTBoBaHbl Ha omagu 0.3 M2 u
IIBa JaTUYMKA HA IIPaBYIO YaCTh II€peIHEr0 KPbLia C
Ivana3soHoMm geicTsusa B 0.1 m2.

3agHue KpbUIbS

S=1.1m*0.4 m = 0.44 M?*/4 30HbBI, JATUNKA =
0.11 m?

BepxHsIst 4YacTh 3aJHET0 KPbLJIa, OTMEUEeHHas Ha
PUCYHKe KeJIThIM IIBETOM IIpeAIiosaraeT Hajauume
ellle OQHOrO AAaTYMKa C AMalia30HOM OeiiCTBUS B
0.1 m2.

Il maTYMKOB, YCTAHOBJIEHHBIX HA 3aJHUX
KPbLIbSX aBTOMOOWJIS, C IMAIla30HOM AEeVCTBYS B
0.15 m? He06XOIUMO YCTAaHOBUTD 4 TaTUMKa, KOTO-
pble GymyT 3ameiicTBOBaHbI Ha miomanyu 0.44 m2 u
OIIVH TATUYMK HA BEPXHIOK YaCTh 3aJJHETO KPbLJa C
IyanasoHom geictsus B 0.1 m2.

KpbIKka 6ara’kHUKa CBEpXy

S=1.4m*0.45 m = 0.63/3 30HbI, maTumka = 0.21 m?

ISt TaTYMKOB, YCTAHOBJIEHHBIX Ha KPbIIIKe Oa-
ra)kHMKa aBTOMOOWIISI CBEPXY, C IMAIa30HOM JIeli-
ctBust B 0.2 M2 He06XOIMIMO YCTaHOBUTD 3 IaTUMKa,
KOTOpbIe OYIyT 3a/eiicTBOBaHbI Ha ruromany 0.63
Mm%, HeoxBaueHHas 30Ha B 0.03 m? 6ymeT MOKpbI-
BaThCS AMAIIa30HOM JEVCTBUSI JaTUMKOB Ha 3af-
HUX KPBUIbSIX aBTOMOOMJIS.

KpsIilika 6ara)kHuKa criepeau

S=(1.4m*0.4 m) - (0.53 M *0.12 m) (0bmacTb
IJIST TOCYOApCTBEHHOTO HOMEpa aBTOMOOMUIIS) =
0.56 m? — 0.063 m? = 0.497/2 30HbI, JaTunuka = 0,
2485 m?.

KoHTaKTbl

IIJIS JaTYMKOB, YCTAHOBJIEHHBIX Ha KPBIIIKe O6a-
ra)kKHMKA aBTOMOOWIS croepedyu, C AMarna3oHOM
nmeiictBus B 0.2 M2 HEOOXOIMMO YCTAHOBUTD 2 AaT-
ylKa, KOTOpbIe OYIyT 3a/1eiiCTBOBaHbI Ha IIOMIAIN
0.4 M2, 1 IBa JaTuMKa C AuanasoHom ageiictaus 0.1
M2 CBepXY OT BepxHeit YaCTy BbIeMKM I10J, rocyaap-
CTBEHHBIVI PErucTpalMOHHbIII HOMEpP aBTOMO-
6wist. Taxoke HEOXBaue€HHbIE 30HBI MOTYT OBITD I10-
KPBITBI AMANa30HOM e CTBUS JaTUMKOM Ha BepX-
Heil YacTy KPbILIKK OaraskHUKa.

Vcxonmst U3 pacuyeToB HeOOXOOMMOIO KOJM4Ye-
CTBa JATUYMKOB HA KOHKPETHBIE 30HbI CJIEAYET, UTO
KaIMOPOBKY, TO €CTb 30HY ITOKPBITUSI JAaTUMKOB
HeoOXoOMMO 3amaTh B AuamnasoHe or 0.1 m? mo
0.4 m2.

IaTuMky HeoOXOOMMO PACIONOXUTb TaKUM
006pa3oM, UTOOBI 30HbI TOKPHITHS HAK/IAIbIBAICh
IPYT Ha JpyTa AJjs1 MOKPBITUS BCEl TUIOIMaAu Mo-
BEPXHOCTYU Ky30BHOTI'O 37IeMeHTa.

IpuHIMI padboThI ¥ YCTPOIICTBO aHAIMU3U-
pYIolIMX BO3AelicTBYE JATUMKOB

IIbe303/1eKTpUYECcKNii JaTUMK yaapa

[Mbe303nemeHT (pUC. 2) KaK KIIOYEBOI KOMIIO-
HEHT IpeobpasyeT MeXaHMYEeCKYIO YIIPYTYIO SHep-
TUIO B 9JIEKTPUYECKYIO.

MexaHnuecKasi SHeprus OT BHEIIHETO BO3eii-
CTBUSI Ha Ky30B Il€penaeTcs yepe3 KOHTAKThl Ha
TIJIaTY, TIe MpeobpasyeTcs B SIEKTPUUECKYIO SHEp-
TUI0, KOTOpasi B CBOIO ouepedb U OYIeT SIBJISIThCS
CUTHAJIOM O TMOJBepraHuMM 3jeMeHTa Ky30Ba
TPAHCIIOPTHOTO CpeACTBa HEKOTOPOMY BO3Zeli-
CTBUIO, CIIOCOGHOMY CTaTh MPUUMHOIN MeXaHuUue-
CKOT'O MOBPEeXIEHMSI.

MemBpaHa

[Mbe303NeMeHT

Puc. 2. AHanusupyioujee ycmpoticmeo 8 8uode nbe303/ieMeHma
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Puc. 3. Cxema pabomst damuuka yoapa

B KauecTBe KaMOGPOBOYHBIX JIEMEHTOB yCTa-
HOBJIEHBI PE3UCTOPBI C OTpeieIeHHbIM COTTPOTUB-
JIeHUEM.

MexaHO/MIOMMHECH€HTHBIN JaTUMK ygapa

IaTuMK ymapa IIpencTaBiseT coboi y3en
(puc. 4) B Buae KopIyca 1, cepaedyHMKa-KOHIIEH-
TpaTtopa 2, CECHCOPHOIro 3jieMeHTa 3, BOJIOKOHHO-
orntuyeckoro xryta (BOX) 4.

CeHCOpHBIN 37IeMEHT BBITIOJTHEH HAa OCHOBE I10-
POIIKOBOTO JIIOMMHOGMOpPa, HAHECEHHOTO Ha IIPo-
3payHYyI0 IVIEHKY.

B KkavecTBe IOPOUIKOBOTO JioMMHOGOpa uC-
Mosib3yeTcsl JIOMUHOGOP Ha OCHOBe Cyabduaa
LIMHKA, JIETMPOBAaHHOTrO MapraHiieMm ZnS:Mn (5%),
o6agaronmii HauboJbIIe IPKOCTBIO 10 CpaBHE-
HMIO C OCTaJIbHBIMM MPOMBIIIJIEHHBIMMU JTIOMUHO-
dbopamn.

OnTuManbHas TOMIIMHA YyBCTBUTEIbHOTO 3J1e-
MeHTa He mpeBbiaeT 20-30 MKM TIpU cpegHeM
IyaMeTpe dYacTull, MexaHomomuHodopa d,=10
MMKPOMETPOB (MKM).

[Ipy momamaHuy Ha 371€MeHT Ky30Ba aBTOMO-
OWIST IOCTOPOHHErO TBEPIOTO MpeaMeTa Co3za-
eTCSl UMITYJIbC YAAPHOTO TaBIeHUSI.

DTOT UMMYIbC PACTPOCTPAHSIETCS 110 NEMEHTY
Ky30Ba aBTOMOOWIS U TIOTIaIaeT Ha MEeXaHOTIOMMI-
HECLeHTHBIV JAaTUYMK yaapa.

Ecnm ammmtypa curHana MpeBbICSAT Olpene-
JIEHHBI YPOBEHb, TO TOTIA TPOU30IAET CPabaThI-
BaHMe CUTHaJIa.

YnapHoe faBieHye pacpoCTpaHsIeTcs 1o cep-
JeYHUKY-KOHLIEHTPATopy, YCUIMBAETCSI B HEM U
BbI3bIBaET JedopMaliio mpo3pavyHoi rIeHKN!.

Ecniu mipu 3TOM BO3HMKaeT [aBjeHME BbIllle
rpezesia TeKyuecTH, TO CJI0i MexXaHOMoMHOGOopa
U3JIy4aeT CBETOBOI MMITYJIbC.

BO/IOKOHHO-ONITUYECKUIA KIYT, HAXOISLIMIACS B
OINTUYECKOM M MeXaHMUeCKOM KOHTAaKTe C JaTuu-
KOM, TepeIaeT CBETOBOM CUTHAI Ha (GOTOIpUeM-
HOe YCTPOJCTBO.

@oTonpreMHUK Ha TTPOTUBOIOMOXKHOM KOHIlE
npeobpasyeT CBETOBOI CUTHAI B JIEKTPUUECKUIL
CUTHaJ.

Ianee 3TOT curHaja o6pabaThIBAETCSI MUKPO-
MIPOIIECCOPOM M TIOIMAaJaeT Ha 3JeKTPOHHBIN 610K
yrpasienus (3BY), rae ouudpyeTcsi B 3aIaHHYIO
CUCTEMY, TTapaMeTpaMy KOTOPOJ SIBJSIIOTCSI CUJIa
yIapa 1 Bpems BO3felicTBusI, oliMdpoBaHHas MH-
dbopmariyst XxpaHUTCSI B YCTPOIICTBE XpaHEHUST UH-

dbopmauuu (YXU).
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Puc. 4. Ycmpoticmeo MeXaHonoMuUHeCUeHmMHo20 damuuxka yoapa

3axkiIoueHne

B paboTe omMcaHO TeXHUUYECKOE pelIeHNe U
TpeAcTaBIeHa cucTeMa GUKCALM MeXaHUIeCKUX
TOBPEXIEeHMII KY30BHBIX 3JIeMEHTOB TPAaHCIIOPT-
HBIX CpEeJICTB, KOTOpOe I03BOJISIeT MoIyJaTh JAaH-
Hble 0 BOSHMKHOBEHUM MeXaHMUeCKIX MOBpexe-
HUIA, ¥ TO3BOJIUT OTPEeINTh BPEMEeHHOV epuof,
MX BO3HMKHOBEHMSI, UTO SIBJISIETCS aKTyaJIbHbIM
BOIIPOCOM B paMKaxX aBTOTEXHUYECKON 3KCIep-
TU3BI.
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TECHNICAL SOLUTION FOR DETERMINING THE TIME PERIOD
OF OCCURRENCE OF CAR BODY DAMAGE DUE
TO EXTERNAL MECHANICAL ACTION

Abstract. As part of the automotive technical expertise, a set of techniques and tools is used to determine various
damages to elements, assemblies and aggregates of motor vehicles, however, existing methods do not allow deter-
mining the time intervals for damage to body elements and paint coatings.

As part of the examination, questions may be raised about determining the time interval for the occurrence of
damage, which are often not possible to answer due to the lack of techniques.

When receiving information about the time interval of damage associated with a violation of the integrity of the
body elements and paintwork of the car, the automotive technical examination is based only on the collection of
data and testimony from third parties, CCTV cameras and other information that cannot guarantee a specific def-
inition of the object that caused the damage and the time interval in which this damage occurred.

Existing methods for determining the causal relationship of the occurrence of a malfunction do not make it pos-
sible to determine the time period of occurrence of the damage under study.

The main purpose of this study is to describe a technical solution that allows you to record the time interval of
malfunctions arising from external mechanical action by implementing a control system based on the principle of
operation of impact sensors.

The introduction, use and improvement of the proposed technical solution will make it possible to determine the
time period of damage, which will allow you to raise and answer questions that could not be solved earlier in the
automotive technical expertise.

Keywords: automotive technical expertise, car body, car paintwork, damage, research methodology, time of
damage occurrence.
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NI «MeTamnacTt», KaszaxcraH, r. AcTaHa

ITEPCIIEKTUBbI NCITI0JIb3OBAHNSA BNOIIO/JIMMEPOB
B ITPOMN3BOACTBE ITEHOIIJIACTA

AHHOmMauus. B cmamve paccmampusarmcst nepcnekmuesl UCN0J1b308aHUs OUONOIUMEPO8 8 NPOU3BOOCHBe
neHoniacma Kaxk 3Koaozuuecku 6e30nacHoli anrbmepHamuesl mpacuyuoHHsIM NoaAUMepHsiM Mamepuadnam. Oco-
0oe sHUMAaHUe ydenssemcsi OCHOBHbIM XAPAKmMepucmukam 6UOnoUMepHbIX NEHONIACMO8, MAKUM KaK NOJUNAK-
mud (PLA), nonuzudpokcuankanoamst (PHA) u kpaxman. IIpusodumcs ananus puauko-mexaHuueckux, menjio-
U30JIIYUOHHBLX U OBUOpA3NazaemMblx CE0LICME8 IMUX Mamepuaios, a makie ux nNpeumyujecma u 02padudeHuli 6 pas-
JIUYHBIX OMPACTISAX, BKIIOUAS YNAKOBOUHYIO, CMPOUMEIbHYI0, A8IMOMOOUNBHYI0 U MEOUYUHCKYH NPOMBIULIEHHOCD.
Paccmampusaromcs 3KoHOMUUeCKUe dcneKkmol 8HeOpeHUs OUONONUMEPO8 U 803MOMCHOCMU 01 yCMOUUUB020 pa3-
sumust. TIpogedeHHoe uccnedosariie NoKA3vleaen, Umo 6UONOAUMEPHbIE NEHONAACMbI CNOCOOHbBI 3aAMEHUMb MpPd-
JUYUOHHblE MAMepualsl U CHU3UMb HeeamugHoe 8030elicmeue Ha OKPYy#aruyo cpedy.

Kntoueewie cnoea: 6uononumepst, neHoniacm, noaunakmud (PLA), nonuzudpokcuankanoamst (PHA), kpax-
Man, 6uopasnazaemocms, IK0JI02UUHOCHb, YNAKOBKA, MeNJIoU30aayus, ycmotiuugoe pazsumue.

AKTYaJIbHOCTDb MCCIEA0BaHUS

B yc/ioBUsIX cOBpeMeHHbBIX 3KOJIOTUUECKUX BbI-
30BOB M YCUJIEHMS BHMMaHUS K IpobiaeMam
YCTOMUMBOTO PasBUTHSI, BAKHOCTh pa3spabOTKy U
BHEIPEeHMST SKOJOrMYecKy 6e30macHbIX MaTepua-
JIOB CTaHOBUTCSI KPUTUYECKU 3Hauumoit. Tpaau-
IIMOHHbIE TIOJIMMEepHbIe MEeHOMJIACThl, TaKMe KakK
MOJIUCTUPOST U TOJUYPETaH, MMUPOKO UCIOb3Y-
IOTCST B IIPOMBIIIUIEHHOCTY M CTPOUTENIbCTBE OJia-
romapst Mx JIETKOCTU, TeIUIOU3O0JISILMIOHHBIM CBO-
CTBaM U JOCTYIMHOCTU. OJTHAKO MX OCHOBHOI He-
JIOCTATOK 3aK/II0UaeTCsl B CJIOKHOCTU YTUIU3AIUN
U IIUTETbHOM BpeMeHM pPa3jIoskeHUsI, YTO IIPUBO-
IUT K HAKOIJIEHMIO IIJIACTMKOBBIX OTXOMIOB U 3a-
IpSI3HEHUIO OKPY3Kalolleit cpeibl.

B oTBeT Ha JaHHBIE MTPOOJIEMbI BO3PACTAIOLINIL
MHTEepeC BbI3bIBAIOT OMOIOJIMMEPBI — MaTePUAJIbI,
MOJIy4yaeMble U3 BO30OHOBISIEMBIX MCTOUYHUKOB U
CITIOCOOHbBIE Pa3JIaraThCsl €CTECTBEHHBIM 00pa30M.
buornonumepHbie MEHOIIACThI HE TOJbKO MMO3BO-
JISIIOT COXPAHSTh CBOMCTBA TPaAUILIMOHHBIX aHAI0-
TOB, HO U MPeJOCTaB/SIOT KOJOTUYECKU UUCTYIO
aJbTePHATUBY, KOTOPAs CITIOCOOCTBYET CHIDKEHUIO
YIJIEPOJHOIO Cjiefla M YMeHbIIeHNI0 HeraTUBHOTO
BO3JeJCTBUS Ha 5KOCUCTEMY. B 9TOM KOHTeEKCTe
M3yuyeHue 6MOIOIMMEPOB KaK 3aMeHbl Tpaauilu-
OHHBIM  TIOIMMepaM  SIBJISIETCSI  aKTyaJbHOI

3ajavell, HalIIpaBJeHHON Ha y/lIy4dllleH/e SKOIOTH-
YeCKOi 06CTAaHOBKM U TIOBBINIEHME YCTONUNBOCTU
MIPOMBIIIJIEHHOCTH.

Lenp nccaemoBanmus

llenpio OAHHOIO MCCAENOBAaHMSI SIBISIETCS
OLIEHKA MePCIIeKTUB UCIIOIb30BaHMsI OMOTIONIMMe-
pPOB B IPOM3BOJACTBE IEHOIUIACTA, BKIIOYAS aHa-
13 UX GU3NYECKNX, TeIIOU3OJISLVOHHBIX U KO-
JIOTUYECKUX XapaKTepUCTUK, a TaKKe BbISBIEHME
SKOHOMMYECKUX M TEeXHOJOTMUECKUX IpeuMy-
IeCTB BHeApPeHMs GMOMOIMMEepPHBbIX MaTepuaioB
B pa3/MyHbIe OTPaCIN.

MarepuaJsibl ¥ METOIbI MCC/IETOBAHMS

VccnenoBaHue 6a3upyeTcs Ha aHalM3e COBpe-
MEHHbIX HAyYHBbIX MCTOYHMKOB, TIOCBSIIEHHBIX
MIpMMeHEeHUI0 GMOIOIMEPOB B POU3BOACTBRE T1e-
HOILIacTa.

MeTogmosorus Ucc/iefoBaHMUsI BKIIOYAeT CpaB-
HUTEJIbHBIN aHaJU3 CBOMCTB OMOMOIMMEPOB U
TPagMULIVIOHHBIX TIOJMMEPHBIX MaTepUaIoB, TAKUX
Kak mosuctupon. ®usuko-MexaHuueckue, TeIo-
M30JSIIMOHHBIE ¥ 6MOpa3iaraeMble CBOCTBA aHa-
JU3UPYIOTCS Ha OCHOBE MTaHHBIX J1TAOOPATOPHBIX
UCTIBITAHUIT M TYOAMKAIMIA BeIylMX HaYYHBIX
KypHanoB. Taxxke MCIOIb3YyeTCsI METOZ, CpaBHU-
TebHOTO aHanM3a 9KOHOMMYECKUX "
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9KOJIOTMYECKMUX XAPAKTEPUCTUK OMOIOIMMEPOB,
YTOOBI OLIEHUTD UX ITOTEHIMAI IS PA3JIMUHBIX OT-
pacneii.

Pe3yabTaTsl UCCIeJ0BaHUA

Vcnonb30BaHMe II€HOIUVIACTOB Ha OCHOBE
HedTeXMMUUECKUX MMOJIUMMEPOB, TaKMUX KaK IOJMU-
CTUPOJI U TIOJINYPETaH, CTAJIO CTaHAAPTOM B TaKUX
OTpac/sgX, Kak CTPOUTENbCTBO, YIIAaKOBKA U aBTO-
MOOMIbHASI IPOMBIIIIEHHOCTD, 6/1aromaps ux Jier-
KOCTM, HU3KOI TEeIJIONPOBOTHOCTY U CIIOCOOHO-
CTU BBIIEPXMBATh MexaHu4yeckue Harpysku. Of-
HaKO IMpo6eMbl IepepaboTKU U IKOJIOTUUECKUE
PUCKM, CBSI3aHHBIE C TPAAUIIMOHHBIMU IOJIMMeE-
pamMu, CTUMYIMPOBAIM TIOMCK aJbTepPHATUBHBIX
pelieHuii. B mocyiemHe rofbl 60JIbIIOEe BHUMAaHNUE
yroenseTcss 6GMoIoNMMepaM, KOTOpPbIe SIBIISIIOTCS
9KOJIOTMYECKM Oe30MacHOil 3aMeHOV OOGbIYHBIM
MaTepuasaM 6y1aromapsi CBoeii CriocO6HOCTH K 61-
OPA3JIOKEHNIO ¥ VCIIOJb30BAHWIO BO30OHOBIIsSIE-
MOTO ChIpbs. B 3TOM pa3pesne Mbl pacCMOTPUM OC-
HOBHbIE TUITHI OMOTIOIMMEPOB, UX CBOJICTBA U TI0-
TeHIMaJbHbIe 06/IACTY MPUMEHEeHUS B IPOU3BO--
CTBe MeHOIIaCTOB.

Buononumepsl MOXHO pasfgelnTb Ha He-
CKOJIbKO KaTeropuii B 3aBUCUMOCTH OT UX COCTaBa
M MCTOYHMKA Mpoucxoxmenus. Hambosee mep-
CMIEeKTUBHBIMMU [Ji1 TPOM3BOJCTBA IEHOIJIACTOB
aBasgoTcsa noamnaktug (PLA), moauruapokcuan-
kaHoatel (PHA) 1 kKpaxmasnbHblie nonmmepsl. I1o-
JIMIAKTU, TIOTYIaeMblii M3 BO30GHOB/ISIEMbIX UC-
TOUHMKOB, TaKUX KaK KyKypy3a U caxapHbIi
TPOCTHUK, 00JIaflaeT XOpOIlleil MexaHUYecKoit
MMPOYHOCTHIO U TEPMOILJIACTUYHBIMM CBOIICTBAMMU,
YTO Je/iaeT ero NOAXONSIIUM JJIs1 UCIIOb30BaHMS

B CTPOUTEIbHBIX U YITAKOBOYHBIX MaTepuasax. Mc-
cleJ0BaHMsI MTOKAa3bIBAIOT, UTO MEHOIIACT Ha OC-
HoBe PLA uMeeT cxoskue CBOMCTBA C TPagUIIMOH-
HBIMMU MMOJIUCTUPOJIOBBIMY MIEHOTIJIACTaMU, HO TIpU
9TOM pasJiaraeTcsl Ha YIJIeKUCbI Ta3 U BOAY MO/
JlelicTBMeM MMKPOOPraHu3mos [1, c. 185].

MMonuruapoxcuankanoatel (PHA) mpepncras-
JITIOT €060i1 KiTacc GMOIOIMMEPOB, CUHTE3UpYe-
MbIX MMKpPOOpPTaHM3MaMM, KOTOpbIe MOTYT ObITh
pasyioXkeHbl B IPUPOIHBIX YCIOBUSIX 6€3 Bbimese-
HMSI TOKCMYHBIX BellecTB. B uccneqoBaHmsx oTme-
yaeTcs, YTO IMEHOIUIACThl Ha ocHOoBe PHA o6na-
Ial0T OTJMYHBIMM OMOCOBMECTMMBIMU CBOJI-
CTBaMU, UTO JIeJIaeT UX BOCTPeOOBaHHBIMM B Me-
OVUIMHCKOM ¥ TIMIIEBON IIPOMBIIIJIEHHOCT. B
cpaBHeHuu ¢ PLA, monumepsl Ha ocHOBe PHA
obecrieuMBaloT 6osiee TUOKME XapaKTEPUCTUKY,
YTO MOKET ObITh BasKHBIM ISl YIIAKOBOYHBIX pe-
HIeHUA.

KpaxmanbHble MOIMMEDPBI TakKe SBSIOTCS M0-
TeHUMaJIbHBIM MaTepUaJoM [Js HPOU3BOACTBA
MeHOIIacTOB. KpaxmaJ JIerko JOCTyIeH U 06Jia-
IaeT MPUPOMHON O6MOpasIaraeMocTbio, OJHAKO
OorpaHMYeHHas! BJIArOCTOMKOCTh U MeXaHuuecKasi
MPOYHOCTh OTPAaHMUMUBAIOT €r0 UCIIOIb30BaHME B
YMCTOM BUE. B CBSI3M € 9TUM BeIyTCs pa3paboTKu
MO YJIYYIIEHUIO CBOMCTB KpaxXMasbHbIX MOJMMe-
POB MyTeM UX KOMOMHMPOBaHMS C APYTUMU GUO-
MoAMMepaMy WK ITyTeM XMMMUYECKoi Moauduka-
1117078

B Tabnuile mpuBemeHO CpaBHEHME OCHOBHBIX
XapaKTepUCTUK MMEeHOIJIACTOB Ha OCHOBe pa3Jiny-
HbIX TUITOB OMOIIOMIMEPOB U TPAAUIIMOHHOTO 10-
JIUCTUPOJIA.

Tabnuia
CpaBHeHME OCHOBHBIX XapaKTePUCTUK IEHOIUIACTOB
IIpou- Bpems pas-
Twurm neso- buocosmecTn- TenmonpoBos- HOCTb Ha JIO>KEHUS B
VICTOYHUK ChIPbSI
rIacTa MOCTb HOCTb (BT/M'K) cKatue IIPUPOLHBIX
(MIla) YCIOBUSIX
IMonauctu- Hedrexummue-
. Huskas 0.03-0.04 0.2-0.7 > 100 net
poin CKUIA
PLA BosoGHossemIe BbicoKast 0.02-0.04 0.25-0.6 | &7 Mmect
(KyKypy3a) 1eB
PHA MMKpPOOPraHM3MbI Bricokas 0.025-0.035 0.15-0.5 1-2 roma
Kpaxman PactutenbHbIn CpenHss 0.03-0.05 0.1-0.3 6= 1i(1;/113ecs[—

[anee nmpoaHanu3upyeM TerIOU30SAIMOHHbIE
¥ MeXaHMJecKue CBOVICTBA GMOIMONMMEPHBIX ITe-
HOIIJIaCTOB MO CPaBHEHMIO C TPAAUIIMOHHBIMY Ma-
Tepuanamu. [1o rokasarteynssm TerJIOU30ISALN TTe-
HorutacTbl Ha ocHOBe PLA u PHA mpakTuueckn He

YCTYMAaT MOIUCTUPOIOBLIM, UTO TOATBEpPsKAAeT
UX TMPUTOOHOCTb OJISI MPUMEHEHUSI B CTPOUTE/Ib-
CTBe U YIaKoBKe. TeIIoNnpoBOSHOCTh GMOMIONM-
MepoB Kosebsetcss B mpenenax ot 0.02 mo 0.04
Br/M‘K, 4YTo aHajOrM4HO 3HAYeHUSIM JJIs
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TPagULMOHHOrO TEHOIUIaCTa. JTO AaeT OCHOBa-
HMS TIpeAIoaraTb, 4To OVMOIOIMMEpPHbBIE TTeHO-
IJIACThI MOTYT OBITH MCITOJIb30BaHBI KaK ITOTHO-
[IeHHAsl aJIbTePHATUBA B 3TUX 00JIACTSIX.

AHanmM3 MexaHM4yecKoil MPOYHOCTU I10Ka3bl-
BaeT, YTO nonumMepsl Ha ocHOBe PLA u PHA ne-
MOHCTPUPYIOT AOCTATOUYHYIO K€CTKOCTh U TPOY-
HOCTb, OAHAKO MO 3TOMY ITOKa3aTeat0 HeCKOJIbKO
YCTYIAIOT MOAUCTUPOITY. [IJ1s1 MOBBIIIEHUS ITPOY-
HOCTM OMOIIONIMMEPOB MCCIEA0BATENN TIpea-
raloT MCIIO/Ib30BaTh JOGABKY MM YCWIUTEIM Ha
HaTypaJbHOI OCHOBe. B wacTHOCTM, mOGaBiieHMe
I PEBECHBIX BOJOKOH WIM LIeJUTION03bI TTO3BOJISIET
YIYYIIUTb MEXaHUYECKUEe CBOCTBA OGMOTIONMMED-
HBIX IEHOTIACTOB 6€3 yXyAIeHus ux 6uopasiara-
€MOCTH.

OKOHOMMYECKME  aCIeKThl  MCII0Jb30BaHMUS
OMOTMOMMMEPOB TaKKe UTPalOT BAKHYIO pPOJIb B

120t

=

o

o
T

80

3aTpaThl (B YCZIOBHbIX eAnHMNLax)
S [e)]
o o

N
o
T

MIPUHSITUM PelIeHnsI O epexoje Ha aJbTepHATUB-
Hble MaTepuanbl. CpaBHUTEbHBIN aHAINU3 MOKa-
3aJ1, YTO CTOMMOCTb ITPOM3BOJCTBA [IEHOIJIACTa Ha
ocHoBe PLA u PHA Ha 15-20% BbIIIe, uem y Tpa-
IUIIMOHHOTO TOJIMCTUPOJIA, YTO CBSI3aHO C Gosiee
BBICOKOV CTOMMOCTBIO ChIPbSI ¥ TEXHOJOTUUYECKO
00paboTkM. OJHAKO C YYETOM 3SKOJIOTMUECKUX
MIPEUMYIIECTB ¥ YCWJIEHUST PEryIMPOBAaHUS B 00-
JIACTU OTXO[0B, KOMIIAHUY U MMPOU3BOAUTENN MO-
TYT ITOJIYYUTh BBITOZBI OT BHEIPEHMST GMOITOIMEe-
POB 3a CUeT yMeHbIIIeHUs 3aTpaT Ha YTUIU3AIUI0
¥ TIOJTYYEHMS SKOJIOTUUECKUX CYOCUIMIA.

Hwxe nipencraBieHa aguarpamma (puc.), moka-
3bIBAOINAsl CpaBHUTEIbHbIE 3aTpaThl Ha ITPOMU3-
BOJICTBO U YTUJIM3AI[MIO PA3INYHbBIX TUIIOB TI€HO-
TUTaCTOB.

Mpon3BoACTBEHHbIE 3aTpaThl
N 3aTpaTbl Ha yTUAM3auuo

Monnctupon PLA

PHA Kpaxman

Tvn neHonnacTa

Puc. CpaeHeHue 3ampam Ha npouseo()cmeo uymuausayuro pa3jiuuyHslx munos neHonjaiacmoes

Takum 06pa3om, U3 JUTEPATYPHOTO aHAIN3a
cJlemyeT, YTo 6MOIIOMMMepHbIe TIeHOIIIACThI 06J1a-
JalOT 3HAUMTE/IbHbIM ITIOTEHIMAJIOM [IJiSI 3aMeHbI
TPagULIMOHHBIX IEHOILIACTOB, 0COOEHHO B OTpac-
JISIX, Te KPUTUYECKM BakHA SKoJIormyeckast 6e3-
OTaCHOCTh. BHempeHMe OMOMOIMMEPOB TpedyeT
pa3pabOTKYM YIYUIIEHHbIX TEXHOJIOTUIA IJISI CHU-
SKeHMS 3aTpaT Ha ITPOM3BOJICTBO U YIydllieHUs hu-
3MYECKUX XapaKTEPUCTUK.

Il aHanM3a MpUMEHEHUs] OMOMOJMMEpPOB B
MIPOMU3BOMCTBE IIeHOIIacTa HeoOXOoOmuMO pac-
CMOTpPETh UX K/ITIOUEBBbIE€ XapaKTEPUCTUKMU, BKIIIO-
yast Gusnveckue, Teraon30/SIIMOHHbIe, MEXaHM-
YyecKue U 3KOJIorMuecKkime CBOiCTBa.

OIHUM U3 BaXKHBIX (PU3MUECKUX CBOICTB ITEHO-
IUTACTOB  SIBJISIETCSI MX IUIOTHOCTb, KOTOpast

HamnpsIMyI0 BJIMSIET Ha UX TEIJIOU3OSILIMIOHHbIE U
MexaHMUYeCKMe XapaKTepUCTUKU. B cpaBHeHUMU C
TOJIMCTUPOIOM, KOTOpPBI/i MMeeT IUIOTHOCTb B
npenenax 20-60 Kr/m>, MMeHOMIACTbl Ha OCHOBE
PLA u PHA 006b1YHO MMeIOT ILIOTHOCTH 40-70
KI/M>. DTO JenaeT 6MONoNMMepPHbIe IIeHOIIACTHI
JIOCTaTOUHO JIETKUMMU [JIs1 IPUMEHEeHUsT B CTPOU-
TeJIbCTBE U yIakoBke. OAHAKO C Ieblo yiIyulle-
HUST X MEeXaHUYeCKOV TIPOYHOCTH, JIJIS CHUSKEHUS
IUIOTHOCTM 6e3 TIoTepy TeIIOM3OISIIVOHHBIX
CBOJCTB MCCIEAYIOTCS pa3IMaHble MOAVGMUKAIINMA,
BKJTIOUAst JO6aBIIeHNE [IeJITIOIO3HbIX BOJIOKOH.
Teron30MSI1MOHHbIE XapaKTePUCTUKN TTeHO-
TJ1acTa ONpenessioTcs: ero Koah@uiMeHToM Terl-
JIOTIPOBOJHOCTM, KOTOPBIN [ MOMUCTUPOIA CO-
crasasietr 0,03-0,04 Bt/(M-K). BuomonnmepHsbie
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MeHomnaacTbl, Takue Kak PLA n PHA, nmelot aHa-
JIOTMYHBIE TIOKA3aTeM TeIUIONPOBOIHOCTM, KO-
ne6monecs B mnpemgenax 0,025-0,04 Br/(m-K).
DT 3HAYEHMSI NeIal0T UX MOAXOISIIUMA OJIsT VIC-
M0JIb30BaHMSI B CTPOUTENIbHONM OTpaciu B Kade-
CTBe TEeIUIOM3O0/ISIIIMOHHOTO Marepuana. BaskHO
OTMETUTH, UYTO KpaxMaJIbHbIe IEHOIIJIaCThl 00/1a-
Jal0T HEMHOTO 60Jjiee BBICOKOJ TeIIOMPOBOIHO-
cThio (0ko0s10 0,05 B1/(M‘K)), UTO OrpaHMUYMBAET UX
TIpMMeHEeHYe B YCJIOBUSIX, TPEOYIOIINX BBICOKOI
TEeTIOU30JISILINNA.

MexaHnuecKast IPOYHOCTD SIBJISIETCS ellle Of -
HUM KPUTUYECKM BaKHBIM IIapaMeETpPOM IJIs Iie-
HOITJIaCTOB, OCOOEHHO MPU MUCITOIb30BaHMM B yIIa-
KOBOYHO U CTPOUTENIbHOI cdepax, rie MaTepuanl
MoJiBepraeTcs JaBAeHUI0 U BO3JECTBUIO HArpy-
30K. TpagMIIMOHHbIN TOIUCTUPOI 061agaeT IpoY-
HOCTBIO Ha ckaTtue oxkoso 0,2-0,7 MIIa, B 3aBUCH-
MOCTHU OT IIOTHOCTU. [TeHOTIIACTHI HA OCHOBE PLA
JeMOHCTPUPYIOT TIOKasaTeau IIPOYHOCTM Ha
ypoBHe 0,25-0,6 MIla, 4TO CpaBHMUMO C TTOJUCTU-
posiom. OgHako PHA, Kak mpaBuio, uMmeer 6ojiee
HM3KMEe TMO0Ka3aTe/Jy MPOYHOCTU, UTO KOMIIEHCH-
pyeTcs ero rm6KOCThIO ¥ BO3MOKHOCTBIO MOIVDU-
Kaiuu ¢ nobaB/ieHreM pasJIMYHBIX A06ABOK IJIS
yIy4lieHus CBOWCTB [3, c. 41].

[T TIOBBINIIEHUS] MeXaHMYeCKOi IPOYHOCTU
O6MOITOIIMEPOB IIPUMEHSIETCSI METOH, BBEIeHUS
apMUpPYIOIIMX KOMIIOHEHTOB, TakMX KaK HaTy-
paJibHbIe BOJIOKHA MJIM HAHOYACTUIIbI. ITO MO3BO-
JisileT CO3[aTh KOMITO3UTHbIE MaTepuUaibl C yIyd-
IIEHHBIMM XapaKTEPUCTUKAMU, KOTOpbIE 00OJia-
JIalOT KaK IOCTAaTOYHO IMMPOYHOCTbIO, TaK U 9KOJIO-
TMYHOCTBIO.

OIHOJT 13 KTIOUEBBIX XapaKTepUCTUK GUOIO-
JUMEPOB SIBJISIETCS UX CHOCOGHOCTh K 6MOpasiio-
SKeHUIO, UTO CYI[eCTBEHHO OT/JMYaeT UX OT ITOIU-
cTUpoIIa, pasarainierocs 6osee 100 ner. Hccre-
IoBaHMS MoKa3biBaloT, uTo PLA u PHA pa3snara-
I0TCSI B TeueHue 6-24 MecsilleB B €CTeCTBEHHBIX
YCJIOBUSIX, TIPEBPAIAsICh B YIJIEKUCbIN Ta3 U BOAY.
11 KpaxMabHBIX MIEHOTIJIAaCTOB BpeMsI pa3Jioske-
HUSI COCTaBJISIET OT 6 10 12 MecsileB, UTO TaKXKe SIB-
JISIeTCsl 3HAUUTEebHBIM 3KOJIOTMYECKUM Ipenumy-
mectBoM. Kpome Toro, Kpaxmaja, Oyaropaps
CBOMM OMOJIOTMYECKMM CBOJICTBaM, He TpebyeT
0COOBIX YCJIOBMIA IJIs1 HAuaja Ipoliecca pasjoske-
HUSI, UTO JeJIaeT ero yIoOHbIM IS IPUMEeHEeHUS B
YIIaKOBOYHBIX MaTepuaax.

CpaBHUTENbHBIV aHAIN3 MOKa3ajd, 4YTO, XOTS
OMOTOIMMEPDI YCTYIIAI0T MOIMUCTUPOITY TI0 HEKO-
TOPBIM MeXaHMYeCKUM TOoKa3aTesiM, UX BbICOKast
610pa3IaraeMoCTb M OTCYTCTBME TOKCUYHBIX ITPO-
IYKTOB pa3jioXkeHUsI AealoT UX UIeabHbIMU JJI

MpYMeHeHUsI B 9KOJIOTMYECKY OPUEeHTUPOBAHHBIX
MPOAYKTax. BuomomMepHbie MEHOIIACThI 06J1a-
IaloT Takke 0o0jiee HU3KMM YPOBHEM BbIIEIEHUS
yrjiepoa Mpu MPOM3BOACTBE, UTO TMOATBEpsKIA-
eTCs UCCIeNOBAaHUSIMM, YKa3blBalOIMMM Ha 20—
30% coxkpaienye BoiopocoB COz IO CPaBHEHMUIO C
TPaAUIIMOHHBIMY TTOJIIMEPaMMU.

ITpou3BOACTBO OMOIOIMMEPHBIX TIEHOIIACTOB
TpebyeT pa3pabOTKM CHEIMUaTBHOTO 060pyIOBa-
HMS M aflanTalliy IPOU3BOCTBEHHBIX ITPOLIECCOB.
TexXHOIOTMYEeCKUI1 MPOLeCC BKAKYAET SKCTPY3UIO
UV UHBEKIMOHHOe (opMOBaHME, AHAIOTUYHO
MTOJICTUPOITY, OOHAKO OMOIOIMMEPBI UyBCTBU-
TeJIbHbI K TEMIIEPATYPHbIM PEKMMaM U TPeOYIOT
6oJiee CTPOrOrO KOHTPOJISI HAZ, YCJIOBUSIMU TIepe-
paboTtku. Harmpumep, PLA HauMHaeT pasjaaraTbCs
npu temreparypax Bbime 180°C, 4To orpaHU4u-
BaeT ero npuMeHeHMe MPU BBICOKUX TeMIlepaTy-
pax. OIHaKO C yYEeTOM NMPEUMYIIECTB B G1opasiia-
raeMOoCTU U CHIDKEHUU YTIepOHOTO cjiefa, Kpym-
Hble ITPOU3BOANTENN YyKe HauaIyu BHeIpeHue 6110-
MTOJIVIMEPHBIX TEXHOJIOTUA, 0COGEHHO B YITaKOBKE
Y OTHOPA30BbIX U3TETUSIX.

CpaBHeHMe 3KOHOMMYECKUX 3aTpaT Ha MIPOU3-
BOZCTBO U YTWIN3AIMIO TIOKa3bIBAeT, YTO 6MOIO0-
JUMepbl 06XomsdTcst moposke Ha 15-20% wu3-3a
CJIO’KHOCTY CMHTE3a U BBICOKOV CTOMMOCTM ChIPbSI.
TeM He MeHee C yUeTOM COKpallleHMSI 3aTpaT Ha
YTUAM3ALMIO Y BO3MOKHOCTH TOJTyYEeHUsI KOJIO-
TMYECKUX CYOCUIMUIA, SKOHOMUYECKas 11eaecoob-
pPasHOCTb MX WMCHOJIb30BaHMUSI B [IOJATOCPOYHOI
MepcrneKTyBe pacTeT. [IpuBIedeHMe MHBECTULINIA
" cybcuauMpoBaHye pa3paboTKM HOBBIX MaTepua-
JIOB TaKyKe MOBBINIAIOT MHTEpeC KOMITaHUI K BHEI-
peHuIo 6GMOIIOMMMEPHBIX pellleHN, CII0COOCTBYIO-
MYX YIYYIIEHMI0 SKOJIOTMYeCKOi 06CTaHOBKM.

Takum 06pa3oM, aHAIU3 OCHOBHBIX XapaKTe-
PUCTUK ¥ CBOVICTB GMOITONMMEPHBIX ITEHOIIJIACTOB
ITOKa3bIBAET, YTO OHU TPEICTAB/ISIOT COOO0I JKM3-
HeCIT0COGHYIO aJIbTepHATUBY TPAOMULIMOHHBIM Ma-
TepuasiaM C TOYKM 3peHUST SKOJIOTMUYHOCTYU U COOT-
BETCTBUSI COBPEMEHHBIM TPeGOBAHMSIM YCTONUM-
BOT'O Pa3BUTHSI.

Vicrionb3oBaHue OMOTOMMMEPHBIX ITeHOIIa-
CTOB, TaKUX KakK TOJWIAKTUI, TTOTUTUIPOKCHUAT-
KaHOAThI ¥ KpaXMaJibHble TTOJIMMepPbl, JeMOHCTPU-
pyeT 3HauUMTEeIbHbIN MOTeHUMaN AJs1 pa3JIUMUHbIX
oTpaciieit MPOMBIIIIIEHHOCTH, OPUEHTUPOBAHHbBIX
Ha yCTOMUYMBOE pa3BUTHUE U CHUKEHUE BO3Jei-
CTBMSI Ha OKPYXKaWIIyl0 cpeny. DTU MaTepuasibl
YK€ HaxoIsAT IMpUMeHeHue B psime objacTeit, roe
BaXHBI 610pa3/araemMocTb ¥ 3KOJOTMYHOCTb, a
Takke aKTMBHO MCCIEAYIOTCS IJjis BHEOpPEeHUS B
HOBbIE cephl.
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1. YmakoBouHasi IPpOMbILIJIEHHOCTD

[TpuMmepsl: Hambosee mupoko 6Guomoaumep-
Hbl€e MMeHOIJIaCThI IPMMEHSIIOTCS B YIIaKOBKe, 0CO-
OGEeHHO IIS1 OMHOPA30BbIX KOHTEITHEPOB U 3all[UT-
HOI ynakoBku. KoMmnaHuu, Takue Kak aMepuKaH-
ckast Ecovative u eBporeiickasi Synbra, mpousBo-
IST YyIIaKOBOUHble MaTepualibl Ha OCHOBE Kpax-
mana u PLA. OTu maTepuanbl NOAXOIT AJIS yIia-
KOBKM MPOJYKTOB IMTUTAaHUS U MEAUIIMHCKUX U3Te-
JIUi, Tak KaK He CofepsKaT BPeOHbIX XUMUUIECKUX
BellecTB ¥ 6e30IacHbI 11 KOHTAKTa C MHUIIe.

[TepcriekTyBbl: C ydyeTOM 3aKOHOAATEbHbBIX
Tpe6GOBaHMiT K CHVDKEHUIO TUIACTUKOBBIX OTXOIOB
B EC u Ipyrux cTpaHax, OXKuUIaeTcsl, UYTO UCIOJIb-
30BaHMe OMOIOJIMMEDPOB B YIIAKOBOYHOI ITpO-
MBIIIJTIEHHOCTM 6yeT pacTti. Kpome Toro, BHepe-
HMe CTaHAAPTOB, CTUMYJIUPYIOLIUX MCIIO0Ib30Ba-
HMe SKOJIOTMYHBIX MaTepuayioB, OYAEeT CII0co0-
CTBOBaTh YBEIMUYEHUIO CIIpOCa Ha OMOMOIMMED-
Hble MMeHOIJIaCThl B KaueCTBe aJbTepPHaTUBBI Tpa-
JULIVIOHHBIM MaTepuaaaM.

2. CTpouTenbHasi OTpacib

[TpuMepsl: B cTpouTeabCcTBe 6MOMOIMMEpPHBIE
TEeHOIJIaCThl MOTYT MCIIOb30BaThCs [JIsl TeIio-
MU30JISIUIUM CTeH, KPbII U MoJioB. MccieqoBaHus
MMOKa3bIBAIOT, YTO MEHOIJIacT Ha OocHOBe PLA u
PHA o6namaeT XOpouMMu TeII0M30/ S LIMOHHBIMMU
XapaKTepUCTUKAMM, CXOXKXUMM C TTOTUCTUPOIOM. B
Hunepnanpax u 'epmanunu PLA-nieHOmIacThI yoke
TIPUMEHSTIOTCSI 1)1 TETUIOMU3OJISILIM YaCTHBIX U 00-
I[eCTBEHHbBIX 3[aHUil, Tle 3HaUnTe/bHOe BHUMA-
HMe yAesieTcsl 9KOJIOTMYHOCTY MaTepuaios.

[TepcriekTnBbl: POCT MHTepeca K «3eJeHbIM»
3gaHusIM U cepTudurkauusam Tumna LEED wnu
BREEAM noATa/JkKMBalOT CTPOUTEIBHYIO OTPAC/Ib K
JICTIO/Ib30BAHMIO OGMOIOMMMEPHBIX ITEHOILIACTOB.
B GymymemM oXupaercs, YTO OGMOMOJMMEPBI CMO-
IyT 3aMeHUTb TPaAUILIMOHHbIE MaTepuasbl, OCO-
O6EeHHO B CTpaHax, Ie 3K0Jormueckme TpeboBaHms
K CTPOUTEbHBIM MaTepuajaM CTaHOBSITCSI 6ojee
CTPOTUMU.

3. ABTOMOOW/IbHASI ITPOMBIIIIEHHOCTD

[Tpumepsl: BuornonmepHbie MTEHOIIACTbI MO-
T'yT TIPUMEHSITHCS B CAJOHAX aBTOMOOWIIEN mjist
ITYMOM30JISI[MM, a TaK)Ke B KaueCTBe JIeTKMX KOH-
CTPYKIIMOHHBIX MaTepuasoB. Hampumep, SmoH-
CK1e aBTOIIPOMU3BOAUTENM UCCIEAYIOT BO3MOXKHO-
CTU UCnonb30BaHus PLA-meHONIacToB A1 BHYT-
peHHell OTHeNKM U NTYMOM3OJSIUM, UTO TO03BO-
JISIeT CHU3UTh BeC aBTOMOOMUISL I YMEHbBIIUTh YT-
JIEpOOHbIN crief,.

[MepcriekTuBbl: C yueTOM TpeHa Ha 3JeKTPU-
bukanuio ” CHUKEHMEe Beca TPaHCIIOPTHBIX
CpencTB, OMOIMOIMMEPHbIe MaTepuabl 061a4al0T

repcreKTMBaMM JIJisl MUCIIOb30BaHMS B JIETKUX aB-
TOMOOWJIBHBIX KOHCTPYKIMSIX. Kpome TOrO, KO-
JIOTUYHbIE MaTepUaTbl MOTYT OBITh OCOOEHHO BOC-
Tpe6GoBaHbI MPY MPOU3BOJCTBE JIEKTPOMOOUIIET,
TaK KaK TaKye MaTepuasbl MOAAEPKUBAIOT OOIIYIO
3KOJIOTMYECKYH0 KOHIEIMNIO.

4. MepuuyHcKas IPOMbIIIIEHHOCTh

[Ipumepsl: B mMenyuiyHe meHOIJIACTHI HA OC-
HOBe OGMOTMIOMMMEPOB MOTYT MCIIOTb30BATHCS IJISt
MMPOU3BO/ICTBA OJHOPA30BbIX MEAUIIMHCKUX U3/Ie-
JIMIA, TAKUX KaK 3alUTHbIE YIIaKOBKYU IJIs1 UHCTPY-
MEHTOB, KOTOpbIe HE TPEOYIOT CHeIMalbHOI e-
pepabotku. PHA u PLA-meHomiacTsl 06/1a7ai0T
0MOCOBMECTMMOCTBIO, UTO [ejlaeT UX MOIXOms-
UMMM [1J1S1 UCTI0/Ib30BaHUSI B MeAUIIMHCKOM yria-
KOBKeE U MOJIJIOKKaX IJIs1 UHCTPYMEHTOB.

[TepcriekTvBbI: C yUeTOM pocTa 0ObeMa OJHO-
Pa3’0BbIX MEIUIVHCKUX OTXOMIOB OMOMOIMMEPDI
MOTYT CTaTh ONTUMAaJIbHBIM BbIGOPOM [IJIST IPOM3-
BOJICTBA OJTHOPa30BOIt MeAUIIMHCKOI TPOAYKIIMA.
BuononuMepHbie MaTepuanbl He TPeOYIOT YTUIN-
3alUM C TIpMMeHeHMeM BbICOKOTeMIlepaTypHOIi
06paboTKM 1 6e30MacHO pasjiaralTcs, YTO TaKKe
CHMDKAeT 3aTpaThl Ha YTWIN3AIUIO.

5. IInieBasi IPOMBINIJIEHHOCTh

[Ipumepspl: B mnuieBoi IPOMBIIIEHHOCTU
6MOIIOMMepHbIe MMeHOTUIACTbI aKTUBHO MCIIOJb-
3yIOTCSl [I7I1 OJHOPA30BOi TOCYAbl U YIIAKOBKMU.
Hanpumep, PLA-meHOmiacT MCHOMb3YeTCS [IJist
MU3TOTOBJIEHUSI KOHTEHEpPOB U TOMJIOKEK IJis
MMPOAYKTOB, TaK KaK OH YCTOIYMUB K BO3LENCTBUIO
TeMIlepaTypbl ¥ 6Ge30maceH Ijisi KOHTAaKTa C IN-
Iei.

IMepcriektvBbl: C ycuneHuMeM TpeOOBaHMIT K
9KOJIOTMYECKO/ 6€30IacHOCTH YITaKOBKMU U Iiepe-
XOJI0OM MHOTMX CTPaH Ha OJHOPa30BYIO MOCYLy U3
61opasaraeMbIXx MaTepuajoB, GUOIIOIMMEpHbIE
MTEHOIIACThI OGYAYT BOCTPEe6OBAHBI MJIsI GBICTPOTO
MmoTpebaeHnsl. DTOT CeTMEHT MMeeT 3HAUUTeb-
HbI/l TOTeHLMaN IJISI POCTa, OCOGEHHO B CETSAX
OBICTPOrO0 IMTaHMSI M PO3HUUYHOI TOProBjIe
[2, c. 137].

6. DJIeKTpOHMKA

[Ipumepsl: buomnonumepHbie MaTepuaabl MO-
TYT UCHOJIb30BaThCS [IJIS1 YITAKOBKU 37I€KTPOHHBIX
YCTPOWCTB, OCOOEHHO [IJIST 3aIIUTHBIX IMOJIJIOXKEK,
NpefoTBpalialolMx TOBpeXAeHue BO BpeMms
TPaHCIIOPTUPOBKHU. Vcrosb3oBaHMe Kpaxmasna U
PLA pj1s1 yIIakKoOBKM XPYIKUX 3IEKTPOHHBIX M3[Te-
JIUI Y3Ke TIPaKTUKYEeTCsT B psile KOMITaHMi, TaKuX
Kak Samsung u Dell, rae 61omonuMepbl UCIIOIb3Y-
I0TCSI 1J18 3a1UThI 37IEKTPOHUKY OT MeXaHUYECKUX
TMOBPEXIEHUIA.
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[MepcniekTuBsl: [IpMMeHeHME OMOMOIMMEPHBIX
MEHOIIACTOB B 3JIEKTPOHMKE OymeT pacTu, IIo-
CKOJIbKY KPYITHbIE€ KOMITAHUM CTPEMSITCSI CHU3UTD
CBOI YIJIEPOJHBIN Cjief, ¥ TTOBBICUTh 3KOJIOTHUYE-
CKYI0 OTBETCTBEHHOCTh. OKMIaeTcs, 4YTo CIIPOC Ha
61mopa3saraeMble yIIaKOBOUHbIE MaTepuaIbl OyaeT
MOANEPKMBATBLCS TaKKe Garomapsl IIpeariouTe-
HUIO SKOJIOTMYECKM OTBETCTBEHHBIX GPEHIOB.

[IpuMepsl UCITONb30BAHMUST OMOIIOIMMEPHBIX
MEeHOIUIaCTOB B Pa3/JIMUYHBIX OTPAC/SIX MPOMBIII-
JIEHHOCTU AEMOHCTPUPYIOT MX MHOTOQYHKILVO-
HaJIbHOCTD ¥ CIIOCOOHOCTD aalTMPOBATHCS K pa3-
JIMYHBIM ITOTPEOHOCTSIM phIHKA. TeKyIMe TeHAeH-
MM YKa3bIBAlOT Ha YCKOpSIOlleecs BHeApeHUe
OMOTOIMMEPHBIX PelIeHN B CBSI3Y C PaCTYIIMMU
9KOJIOTMYECKUMU TPeOOBaHUSIMU U TIOIIEPIKKOM
YCTOMUMBOrO pa3sBuUTHs. B 6yayiiem 6momnonumMep-
Hble MeHOIJIaCThl, BEPOSITHO, CTAHYT BaskHO ya-
CThIO «3€JIeHOV» 3KOHOMUKM, TpeaJiarasi 3KOJo0-
TMYHbIe pellleHus AJIs1 HIUMPOKOTo KpyTra Mpuoxe-
HUIA.

BopiBoabI

[IpoBegeHHOEe WMcCCAeqOBaHME TIOATBEPXKIAeT
BBICOKME MIEPCIIEKTUBBI MCIIOIb30BAHUS GMOTION-
MepOB B MIPOMU3BOACTBE MEHOIIACTa s pas3inyd-
HbIX OTpac/ielt MPOMBbILIJIEHHOCTU. Buomnonnmeps,
Takue Kak PLA, PHA u kpaxmas, 06/1a1at0T 10CTa-
TOYHBIMU TeIIOU30SIMOHHBIMU "

MeXaHMYEeCKMMMU CBOMCTBAMM, COMTOCTABUMBIMMU C
MOJIVCTUPOJIOBBIMM  TIEHOTIACTAMM, HO MMEIOT
3HAYUTEIbHO MEeHBIINI CPOK pasokeHus 1 6oiee
HU3KME 3aTPaThl Ha YTWIN3ALUIO. DTU MaTepUabl
MOryT 3¢ GeKTUBHO MCITOIb30BAaThCS B YIIAKOBKE,
CTPOUTENIbCTBE, AaBTOMOOUIBHO ¥ MeIUIIMHCKOM
oTpacisix, obecrieunBast 3HAUUTEIbHOE CHIDKEHUE
HETATMBHOTO BO3JENCTBUSI HA OKPYKAIOIIYIO
cpeny. BHepeHMe 6GMOMIOMMMEPHBIX MTEHOIIACTOB
B IIPOVM3BOJICTBO CIIOCOGCTBYET YCTONUMBOMY pa3-
BUTUIO U PELIIEHNIO SKOJIOTUUECKUX MPOOBIIEM, CBSI-
3aHHBIX C TJTACTUKOBBIMY OTXOIAMMU.
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PROSPECTS FOR THE USE OF BIOPOLYMERS
IN THE PRODUCTION OF FOAM

Abstract. The article discusses the prospects of using biopolymers in the production of foam as an environmen-
tally friendly alternative to traditional polymer materials. Special attention is paid to the main characteristics of
biopolymer foams, such as polylactide (PLA), polyhydroxyalkanoates (PHA) and starch. The analysis of the physico-
mechanical, thermal insulation and biodegradable properties of these materials, as well as their advantages and
limitations in various industries, including packaging, construction, automotive and medical industries, is given.
The economic aspects of the introduction of biopolymers and opportunities for sustainable development are con-
sidered. The conducted research shows that biopolymer foams are able to replace traditional materials and reduce

the negative impact on the environment.

Keywords: biopolymers, styrofoam, polylactide (PLA), polyhydroxyalkanoates (PHA), starch, biodegradability,
environmental friendliness, packaging, thermal insulation, sustainable development.
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IIVKYPJIAEB lllep3oa AxamoBuyu
reHepasbHblii IUPEKTOP,
JKM3aKCKUI XMMUUECKOTO 3aBOJIA T10 IIPOU3BOICTBY X/I0MKOBOI LeJITI0I03bI
(000 “Raw Material Cellulose”), Pecniybiuka Y36exucTas, r. JIKu3axk

VHTETPAIIS ABTOMATU3AIIMU B ITPOU3BOICTBO XJIOIIKOBOI1
IIEJIJTIOJIO3bI: ITYTh K SHEPTO3®®EKTUBHOCTU 1 YCTOMUUBOCTU

AHHOmMauus. B c8a3u ¢ pacuiuperuem 06aacmeti epaioasckozo NpumMeHeHuUs: Ueanto103bl U HOMEHKIAmypbl
NPoOYKYUU Ha e€ 0CHOoBe 0711 NPOU3800CMBa PA3NUUHBIX UEHJI03HbIX MAMEPUAI08 U NPOU3BOOHbIX 8 NocedHle
2006l 803p0OCNA NOMPEOHOCMb PACWUUPEHUS CNUCKA NPOMBIULIEHHBIX MAPOK XJIONKOBOU UesIH0103bl, U YIyUlUeHUs
IKOHOMUHECKUX hoKasameieli eé npouzeoocmaad.

B c853u ¢ amum 015 cyujecmayioujezo npou3eodcmaa XJ10nkoeoll yesino03sl 8 Y30eKkucmaxe akmyanpHoli 3a-
Jaueli s8151emMcs CO8ePUIEHCMBOBAHUE MEXHONI02UU NPOU3B0ICMBA YEJLNH0I03bl C YUETNOM B03MOMHO20 CHUMCEHUS
cebecmoumocmul, 3KOHOMUSL NPUPOOHBIX PeCYpPCcos 8 Npou3sodcmae U paspabomku mexHoa02uHecKUX Napamempos
NOJIyueHUs: MAPOK UEIIJI03bl, KOMOPble paHee npakmuuecku He npoussodunucs. Kpome mozo, npedcmasnsiem
3HAUUMeNbHbIll UHmMepec adanmayus NPou3eo00CmMaad XJ10NK080L Uen0103bl 01 nepepabomxu UHbIX 8U008 pdc-
MUmMensHO20 CbIpbsl.

Bonpocst aHepzoagpekmusHocmu u IHepzocOepexceHuUs. 8AA0MCA NPUOPUMEMHBIMU OISt CO8PEMEHHOT Npo-
MblULIEHHOCMU, mpaHcnopma u dpyzux ompacieii. OCOOeHHO 8aAXCHO MO0 CMA0 8 PAMKAX HOB0UI KAUMAMUYeCKOoli
no8ecmKuU, HaNPAasJeHHOL Ha CHUXCEHUE NPUPOOHBIX PeCYyPCO8 U 3azpA3HeHUs ammochepsl NPOOYKMamu C20paHusl.
JIns noswlweHust aHep203(hekmusHocmu NPUPOOHsIX Pecypcos UCNO0J1b3yemcst KOMNIEKCHbL N00X0d, 0CHOBAHHbILI
Ha npuMeHeHUuU Yes1020 Habopa onmMuMU3ayuoOHHsIX Meponpusmuti.

3ampamel Ha IHepzopecypPCol U CUCEMbl IHEP2OCHABHEHUS NPOMBIULIEHHBIX NPeONPUSMULL COCMAsnam om
5 do 60% cebecmoumocmu npodykyuu 6 3asucumocmu om ee eudd. [[oJis1 3ampam Ha 3Hepzopecypcul umeem
yCmotiuugyo meHOeHUUIo K yeeauueHU 80 8cem Mupe, a 8 Y3bekucmae —  60vlieli Mepe 6 cés3u co cheyuguxoti
nepexooHotli 5KOHOMUKLU.

Kniouegwie cnoea: x10nkoeas yeanoosd, cmpykmypda, cgolicmea, cmeneHs noaumepusauuu, peakuuoHHas

CNoco6HOCMb, NPUPOOHDIE PECYPCbL, IKOHOMUKA, IHEP2OCOEPEHCEHUE.

BBepenue

Pacxopx MaTepuUaIbHBIX pecypcoB: 3ddex-
TUBHOCTH TIPMMEHEHMSI METOA0B HOPMUPOBAHMS,
rIe MoTpe6IeHusT MaTepualbHBIX PECYPCOB Olle-
HMBAETCS C MOMOIIBIO IMOKasaTeseit pecypcocbe-
peskeHms1. Hanbosiee BasKHBIMMU SIBJISTIOTCST TTOKa3a-
TeJIM BbIXOAA MPOOYKINM, KOIPOUIIMEHT UCIOJIb-
30BaHMSI MaTepPUAIbHbBIX PeCypCcoB, KO3hPULMEHT
BPEMEHHOT'0 PacKposi, ITOKa3aTey MaTepuaoeM-
KOCTM, HOpMa eCTeCTBEHHO YObLIU U AP.

CemMaHTHYeCKOe 3HAUEHME TePMIHA «Pecypco-
coepeskeHMe» 00pa30BaHO ABYMS CAMOCTOSITE/b-
HBIMM CJIOBAMU: «pecypchbl» U «cbepexxeHme». Tu-
MMMYHBIM CBOVICTBOM BCEX BUIOB PECYPCOB SIBJIS-
eTCs MX TTOTEeHIIMAT YUaCTHUs B IIPOU3BO/ICTBE U T10-
Tpe6ieHun. IIpy 3TOM Kak IMPOM3BOACTBEHHBIE,

TaK U IOTPEOUTENbCKME PECYpPChl OTPaHUUYEHBI.
ITUM OIlpefesisieTcs IOsBIeHMe BTOPOM COCTaB-
JISTIONIEel TepMMUHA — «cOepekeHue», TO eCTh UX
5KOHOMHOE 1 palloHaabHOe UCIoab30BaHMe. Oc-
HOBHOI1 3aJaveli ympaBjaeHUs pecypcaMy, Kak B
cdhepe IpoM3BOCTBA, TAK U B IIOTPEOIEHNUN, SIBJISI-
eTcs UX pasyMHoe pacnpegenenue. Eciau pecypcos
IOCTATOYHO, TO MPO6JEeMbl X IKOHOMHOTO MC-
MOJb30BaHMS M HawIydlllero pacupeneneHus He
BO3HMKaeT. 3ajaya 3KOHOMHOTO UM palyOHasb-
HOTO MCIIOJIb30BaHUS PECYpCOB Mpenonpeners-
eTCs UX OTHOCUTENbHOI HeIOCTaTOUHOCTBIO MU
CKYZHOCTBIO PECYpPCOB IO CPaBHEHMIO C UX IIO-
TpeOGHOCTHIO B TOT WJIM MHOI MOMEHT BpeMeHM.

B nauTepaType TepMMH «pecypcocOepeskeHuer»
TPaKTyeTcsl  IBOSKO. HekoTopele  aBTOpBI
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MOJIaraloT, 4TO pecypcocGepeskeHne IMO3BOJIsIET
MIPOM3BOAMTH M IIPOAABATh KOHEUHYIO IIPOAYKIIMAIO
C MMHMMAa/bHBIMY 3aTPaTaMy BELIECTBA, SHEPTUU
Ha BCEX CTausX IMPOM3BOACTBEHHOIO IMKJIA (OT
JIOOBIBAIOIINX IO COBITOBBIX OTPACIIE) U C CAMbBIM
He3HAUMTeJbHBIM BO3[E/iCTBMEM Ha YelioBeKa U
TIPUPOIHbIE CUCTEMBI. IIpM 3TOM OHM MOTUYEPKU-
BalOT YHUKAJIbHYIO POJIb MUHUMM3AIUU UCIIOJb-
30BaHMS MIPUPOIHBIX PECYPCOB U UX HETATUBHOIO
BO3[eiCTBMS Ha OKPYKAIOIIYIO cpeny 1 6uocdepy.
IMo MHEeHUIO IPYTUX UCC/IeJoBaTeseii, K pecypco-
cOepeskeHMI0 OTHOCUTCS ¥ KOHEUHBIN IPOIYKT,
KOTOPBIif IT0 CBOUM ITOTPEOUTENTbCKUM CBOMCTBAM
JO/DKeH OTBeuaTh TPeGOBaHMSIM MHOTPeOUTeNsT U
ONTUMAaJIbHOMY MCIIOJIb30BaHNUI0 pecypcoB. OHU
[TOIUEPKMBAIOT HEOOXOAMMOCTh CHIKEHMS SHEp-
rornoTpebaeHust M BOOONOTPebeHusT — IJIaBHeli-
MIMX CTabMUIM3aTOPOB OKpysKaloieii cpembl. Ipu
MIPOM3BOACTBE MHOTMX BUIOB KOHEUHBIX IIPOIYK-
TOB ITOTpe6IIeHe, HalpMUMep BOZbI [IOUTH HA IBa
[OpsiIKa BbILIE MAacChl IOTPEBISIEMOTO ChIPBSL.
TepmuH «pecypcocbepeskeHye» OHU TPAKTYIOT
KaK S5KOHOMMIO TIPUPOAHBIX PECYPCOB B PE3YJIb-
TaTe MUCIO0Ab30BaHMS B POU3BOCTBE MPOAYKINN
C OTHOCUTEIbHO HUSKUMM YOEIbHBIMM HOpMaMMu
pacxofa, KOMIUIEKCHOI IepepaboTKM  ChIPbsI
M OTXOMIOB IMPOU3BOJACTBA, MUCIIOAb30BaHMSI BTO-
PUYHBIX PECYPCOB METa/JIoJIOMa, MaKylIaTypa,
TeIvIo, BOJA M T. .

O6a moaxoma K M3yUYeHUI0 IPoOJIeM pecypco-
cOepeskeHMss MMEIOT NpaBO Ha CYyIeCTBOBaHME;
OHM YKa3bIBalOT, YTO TEPMUH «pecypcochepeke-
HMe» TIOSIBUJICS Gy1aromaps paciiMpeHHOMY TOJIKO-
BaHMIO TepMMHa «cHepeskeHre», KOTOPOe MOKHO
OTHECTY TPAKTUUYECKM KO BCEM BUIAM PeCcypCoB.
OIHAKO U3IUIIHSISS MUHMMM3AIMS HOPM pecypco-
€MKOCTH (0CO6eHHO 3TO TpeboBaHMe POSBIISIETCS
IIpM KOHKYPCHOM OTGOpEe MCIIOJHMUTENel roc3a-
Kasa) Ha IpaKTMKe 3a4acTyi0 IPMBOAUT K CHIKE-
HIMIO KauecTBa Gydyileil MPOOyKLUUM M yBeIude-
HUIO ee 00111eli ce6ecTOMMOCTH, TO eCTh ce6ecTon-
MOCTY TPOOYKIMMA. IIPOAYKTa Ha IPOTSKEHUM
BCEr0 ero >KM3HEeHHOro LyKia. [IoKymarTesb, 9K0-
HOMSI Ha I[eHe IIPM pa30BOji ITOKYIIKe (B KPATKO-
CPOYHO1 IepCIIeKTUBe), obpeKaeT ceds Ha Heob-
XOIVMOCTb JJOCPOYHOIi 3aMeHbI HEKaUECTBEHHOTO
060pyI0BaHMsI, YTO MPUBOIUT K YBEIMUEHMIO 3a-
TpaT B CPeHECPOUHOII IIEPCIIEKTHUBE.

B nuTepaType SKOHOMMSI MaTepHalbHBIX pe-
CYPCOB OTIpefensieTcsl Kak COBOKYITHOCTh MTOKa3a-
Tesneit 3PEeKTUBHOCTY MCIIOAb30BAHUSI MaTepu-
albHBIX PECYPCOB, OTPaKalOIIMX CHIDKEHME

YAEeAbHOTO Pacxoa ChIpbsl U MaTepuanaoB, COKpa-
IeHMe OTXOA0B MPOM3BOACTBA, CHIDKEHNEe MaTe-
pUaIoeMKOCTY MPOIYKIINHU, U T. [I.

OKOHOMMSI MaTepuaabHbIX PECYPCOB JIOCTUTA-
eTcsl MpuMeHeHMeM ITPOTPeCcCUBHBIX HOPM IIO-
TpebJIeHUsT MaTepUabHBIX DPECypcoB, BHeApe-
HYeM 06e30TXOOHBIX TEXHOJIOTMIA, MCII0Ib30Ba-
HMEM HOBBIX BMJIOB ChIPbSI I MAaTePUaJIOB, JIMKBU-
manyeil M30bITOYHBIX 3aracoB ¥ T.n. Ha Havaib-
HOM 3Tarie XM3HeHHOT0 LIMKJIa TPOYKIIMU 9KOHO-
MUSI MaTepMaJibHbIX PEecypcoB AOCTUTAETCS 3a
CYeT TIOBBIIIEHUSI TEXHOJIOTUYHOCTU M3IOENNii C
MUCIO/Ib30BaHMEM METOMIOB MOJIEJIMPOBAHMS, CU-
MyJISIIuK, (QYHKIMOHAIBHO-CTOMMOCTHOTO aHa-
Jn3a uT. O.

IlaHHOe orpeneneHMe 3KOHOMUM MaTepuasib-
HBIX PECYPCOB MOSKHO JOIOTHUTDH KPUTUUECKUMU
(dakTopamu pecypcocoepeskeHMsl, KOTOpbIE BXO-
IST B TPYIITY OPraHM3aIllMOHHO-3KOHOMUYECKUX
(daxkTopoB. OpraHmu3anyoOHHO-3KOHOMMYEeCcKue
(dakTopbl pecypcocOepeskeHNs] BKIIOUAIOT ClIeTy-
IolIie UCTOYHUKM SKOHOMMUM : HOPMUPOBaHME Ma-
TepUaTbHBIX 3aTpaT; COBEPIIEHCTBOBAHME JIOTU-
CTUYECKUX CHUCTEM; IpuUMeHeHMe 6oyiee COBep-
IIEHHBIX 3KOHOMMKO-MaTeMaTUUeCKUX MEeTOJIOB
ompenesieHNsT MOTPe6GHOCTY B MaTePUATbHBIX pe-
cypcax; yiaydllleHue TPaHCHOPTHO-CKIaACKUX
orepaliuii ¢ iepeBO3MMbIMM MaTepuajsaMu U T.J,.
VuuTbIBast TEXHUYECKME U TEXHOJIOTUUecke (ak-
TOPBI pecypcocbepeskeHNst, aKTUBU3AIUS OPTaHK-
3alIMOHHO-9KOHOMUYECKUX IpeobpasoBaHuii B
PBIHOYHOJ 9KOHOMMKE MMeeT 60JIblliee 3HaUeHNe.
3apyOeskKHBIN OIBIT CBUIETENbCTBYET, UTO ITOJI-
KJIIOUeHMe OpraHM3alOHHO-3KOHOMMYECKIX
Cpe[CTB 3KOHOMMUM ITO3BOJISIET CHM3WUTH 3aIlachl
maTepuanoB Ha 40-60%, ycKOpuTb obopaunBae-
MOCTbh 060POTHBIX cpencTB Ha 20-40%, COKpaTUTh
TPaHCIIOPTHBIE pacxonbl Ha 7-20%. HWmeetcs
6011071 pe3epB (15-30%) 1 cHIDKeHMe 3aTpaT Ha
TOrPY30YHO-Pa3rpy30uHble paboThl U XpaHEHMUE
MaTepuaabHbIX PeCypCoB.

B smoxy TeXHOJI0TMYeCKOTO Iporpecca aBToMa-
TU3aUMSI CTAHOBUTCSI KPUTUUECKM BAsKHOI 71T T1O-
BbIIeHMST 93¢ OEKTUBHOCTY U COKpAIEHUS U3Tep-
>KeK Mpou3BojcTBa. [IprMepoM ycrenrHoi peann-
3alMM TAKOTO IMOAXO0Ma CIYKUT JIKM3aKCKU XU-
muueckuii 3aBop, “Raw Materials Cellulose”, 3amy-
meHHbIN B 2017 rogy u cnenManu3upyommniics Ha
MIPOU3BO/ICTBE XJIOMKOBOIA 11€JUTI0I03bI.

Ilo 2023 roma 3aBoj, GYHKIIMOHUPOBAJ C BbICO-
KOJi CTeTeHbI0 PyYHOTO TPYZa, B pe3yabTaTe Yero
3(pderTuBHOCTL pabOThI OCTAB/IS/IA  sKeJIaTh
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sydinero. [IpyBieyeHre MHOKECTBA COTPYIHUKOB
K IIPOIIecCy BEKIIO 32 060V 3HAUMUTeIbHbIE TPAThI
Ha 3apabOTHYIO IIATy U SKCIUTyaTallMOHHbIE pac-
XO[Ibl, a 1leJIeBOl YPOBEHb MPOMU3BOAUTETbHOCTU
coctapiist Bcero 60-70%. Vicronb3oBaHue 60Jb-
IIIOTO KOJIMYECTBA MPUPOAHBIX PECYPCOB, B TOM
yyicIe mapa, IpUPOSHOTO rasa U BoIbl, Tpe6oBaIo
OTNITMMM3AIINM Y COKpAIeHNsT 3aTpar.

B oTBeT Ha 3T BBI3OBbI ObLJIO IIPUHSTO pellie-
HMe 00 aBTOMAaTM3alUM MPOU3BOACTBEHHON JK-
HuM. B mepBoM sTame 6blla aBTOMAaTU3MpOBaHa
JVHUS TOJauy rapa, 4TO IMO3BOJMUIO COKPATUTh
pacxoji IPUPOIAHOTO ra3a U BOJbl. YCTaHOBKA aB-
TOMAaTUYECKUX CUCTEM peryjiupoBaHus U KOH-
TPOJIS 3a TIPOLieccaMy BKITIOUaIa B CeOsI:

e  3JIeKTPONPUBOJIHbIE 3aIBVOKKU [T PeTy-
JIMPOBaHMS TIOAAUM T1apa;

e  JATUYMKM JaBJIeHUS U TeMIIepaTyphl;

e  BJIaTOMEDHI;

e  KOHTPOJIJIEPHI C KK-IUCIIESIMU.

DTU Mepbl MO3BOJIUJIU TIepeBeCTU YacThb orepa-
TOPOB Ha Jpyrue BUAbI paboT, COKPATUB TEM Ca-
MbIM 4MCJIO pabounx ¢ 197 o 142 yenoBeK K SH-
Bapio 2024 roma, IMpy 5TOM YBeJIMYMUB 3apabOTHYIO
IJIaTy COTPYOHMKOB Ha 15%, 3a cueT SKOHOMMM Ha
3aTparax.

ABTOMaTM3a1Msl TPOU3BOACTBEHHBIX MPOLIEC-
COB IPMBeJIa K 3HAUUTETbHOMY YJTyULIeHUIO ITOKa-
3areneit a¢gdeKkTMBHOCTY. TOUYHOCTH IPOM3BOJI-
CTBa NMpOAyKUMUM Bo3pocia ¢ 71% no 99%, urto ro-
BOPUT O CYIIECTBEHHOM IIOBBIIEHMM KadyecTBa
1e/m003bl. CHIDKEHMe TNOTpe6/ieHusT MPUpPO.-
HBIX PEeCcypcoB M ONTUMM3AILMS MPOU3BOICTBEH-
HBIX ITPOIIE€CCOB ITO3BOJIMIIM HE TOTbKO YMEHBIITUTD
9KCITyaTallMOHHbIE PACXO/bl, HO U CYIeCTBEHHO
COKpaTUTb BO3JIEIICTBIE Ha OKPYKAIOIIYIO CPELY.

ABTOMaTHM3aIMsI TPOU3BOACTBEHHBIX IMPOILIEC-
COB Takke oKa3aja MOoJIOXKUTeIbHOe BIAMSHME Ha
9KOJIOTMYecKyio 6e3omacHocTb. COKpalieHue Io-
Tpeb6IeHNsT TPUPOTHOTO ra3a U BOJbI, a TAKKE OII-
TUMM3AIMS UCTIONb30BaHMS Tapa MPUBeIu K CHU-
SKEHMIO BBIOPOCOB B aTMocdepy M yMeHbIIeHUIO
OTXOJI0B ITPOM3BO/ICTBA. DTO MOUepPKMBaeT BKIA,
aBTOMaTHM3alMK He TOJIbKO B 9KOHOMMUYECKYI0, HO
M B 9KOJOTUYECKYI0 3(DGEKTUBHOCTD IPEenIIpus-
THUSL.

3aBeplilieHKe TepBOTO 3Talia aBTOMAaTU3aLUU
MO3BOJIMUJIO 3aBOIY 3HAUUTEIbHO YIYUYIIUTh TTOKa-
3aTesn 3(PGeKTUBHOCTU M KauecTBa IPOAYKIIMMN.
CoxkpaleHre UYMCIE€HHOCTU TepCcOHana He Tpu-
BeJIO K IoTepe pabouMx MeCT, a HalpOTUB, 6J1aro-
Iapsi OBBIIIEHUIO TIPOMU3BOAUTENLHOCTY TPya U
ONTUMM3AIMM TIPOIECCOB, YPOBEHDb 3apabOTHOI
TJIaThl COTPYAHUKOB YyBeanuuics. [lepcriekTuBbI
IajabHelIIel aBTOMaTU3alMy CBSI3aHbl C BHeIpe-
HMEM CMUCTeM aBTOMAaTM3alMy IJIsl aHaIu3a JaH-
HBIX U TIPUHSTUSI PEIIeHMi, YTO MMO3BOJIUT elle
6oJibllle TOBBICUTH 3(PGEKTUBHOCTb U amaIlTHUB-
HOCTb MPOMU3BOACTBA K MEHSIOMIMMCS YCIOBUSIM
pbIHKA.

OnpIT JI>KM3aKCKOTO XMMMUYECKOro 3aBoja
“Raw Materials Cellulose” rmokassiBaeT, 4TO aBTO-
MaTu3alus MPoMU3BOACTBA SIBJSETCS BasKHEMIINM
I1aroM Ha MYTU K CO3[IaHUI0 BbICOKOTEXHOJIOIMY-
HOT0, 9KOHOMMYECKM 3(PdEKTUBHOTO U IKOJIOTHU-
yecky 6e30IacHOro Mpon3BoOACTBa. UHBeCTULIN B
COBpeMeHHble TeXHOJIOTMM OKYIIalOTCS 3a CYeT
YBeJIMUEeHMST KaueCTBa MPOAYKIMM, COKpalleHUs
3aTpaT M yayullieHus paboumx yCJIOBUii, UTO me-
JlaeT aBTOMAaTMU3alMI0 BBITOLGHON CTpaTeruem st
PasBUTHS TIPEOIIPUSTUI JTI0O0T0 MaciiTaba.

HasHaueHue cucTeMbl aBTOMAaTH3alUU
IIPOU3BOACTBEHHOM JUHUU

ABTOMaTM3aUMsI KOTeIbHOM, peryJupoBaHNe
Mofauy Iapa, KOHTPOJb IIPOMBINIIEHHOM 6e3-
OIIACHOCTM IIpegHa3sHAUeHbl [Jid obOecreueHus
6ecriepe6oifHOr0 CHa6GKeHUSI MapoM ITPOM3BO/I-
CTBEHHBIX JIMHUM U OITMMM3ALMU, CBI3aHHBIX C
9TUM, 3aTpaT, YCTOMUMBOTO (QYHKIVOHMPOBAHMS
BCEro KOMILIEKCa 060PyIOBaHMS aBTOMATU3ALINN
KOTeJIbHbIX, TPeAyTIpexXIeHNs aBapuii, oriepaTuB-
HOT'O OTCJIEXMBAHMS TEXHOJIOTMUYECKMUX IapamMeT-
POB 1 TTOC/IeIyIOIIero aHaam3a TeKylux, npegasa-
PUITHBIX ¥ aBapUITHBIX CUTYAIlMi1, SHeprocbepeske-
HMS M COKpallleHMsI SKCILTyaTallMOHHBIX pacXod0B.
PerynupoBaHue Mo TeMIlepaTypHOMY Tpaduky u
COKpallleHMe OIepaTopoB 00ecIievyar BbICOKYIO
PEHTA0EIbHOCTh TEXHMUYECKOTO IIePEeBOOPYKEHMS
M CHMKEHMEe SKCIUTyaTallMOHHBIX PacXoloB B He-
CKOJIBKO pas.
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Puc. 1. Pezynuposanue cucmemsl uepe3s KOHmMposiep

Kaxk yske oT™Meuanoch, COBpeMeHHOe MTPOMBIILI-
JIeHHOe ITPOM3BOJICTBO XapaKTepU3YeTcsl YCKO-
pEHHBIM OGHOBJIEHMEM IMPOIYKLUUYM BCIeNCTBUE
ycuaeHUsT KOHKYPeHLIMM, TeXHWUYeCKOro IIpo-
rpecca ¥ OpMeHTalMy Ha U3TOTOBIEHME MPOAYK-
MU [J11 KOHKPETHOTO TTOTPEOUTEIS, UTO MPUBO-
OUT K CHYDKEHMIO CepPUITHOTO BBINYCKA MPOIYK-
uuu. Kak mpaBuiio, Mpou3BOACTBEHHbI anmapaT
MPOMBIIIJIEHHBIX ~ TPENNPUSTUII  OOHOBIISIETCS
MeJ/leHHee, 4YeM BBIITyCKaemMasi MPOAyKuus. B
CBSI3U C 9TUM OCTPO BCTAaeT IMpobemMa afganTanuu
MPOU3BOACTBA K GBICTPO MEHSIOIIMMCS TTapaMeT-
paM MPOIYyKIIMUMA.

[TponsBoACcTBeHHAs CUCTeMa, OTBEYAOLIAs CO-
BpeMeHHbBIM KOHKYPEHTHBIM TPeOOBaHMUSIM U YU~
THIBAIOLAS TEHAEeHLUY U [epCIeKTUBbI Pa3BUTUS
MIPOMBIIIJIEHHOTO MPOU3BOACTBA, AO/IKHA OBITD:

e  BBICOKO((EKTUBHBIN — XapaKTePU3YETCS
BBICOKOJ MPOM3BOAUTEIHHOCTHIO IPY MUHMMaJIb-
HBIX 3aTpaTax Ha IMTPOU3BOACTBO;

e  BBICOKOQ[ANTATUBHBIN — YTO MpeAroa-
raeT BbICOKUIT ypOBEHb I'MOKOCTY 060PYIOBAHUS U
TEeXHOJIOTUI U 0becrieurBaeT MUHUMYM TPYIOBbIX
M MaTepuasIbHBIX 3aTpaT MIPU M3MeHeHMUM (BOCCTa-
HOBJIEHUM) TTPOU3BO/ICTBEHHBIX MOILI[HOCTE;

e  CTaOMJIBHBIN — XapaKTepU3YIOUIUIACS I0-
CTOSIHHBIM COCTaBOM ¥ JeJICTBYIOLLEN CTPYKTYPOIi
TeXHUYECKUX CPEeACTB, TEXHOJOTMUECKOro IIpo-
Ijecca  opraHmusaluy NMPOU3BOACTBA Ha olpere-
JIEHHOEe BpeMsl.

CoBpeMeHHasl CUCTeMa MPOU3BOJCTBA AOIKHA
coueTaTh B cebe TMOKOCTb HU3IMIUX (€AVHUIHBIX,
MeJIKMX) BUI0B IIPOU3BOJICTBA U BBICOKYIO ITPOU3-
BOAUTENBHOCTh BBICHIMX (KPYITHOTOHHAaKHBIX,
MacCOBBIX) BUZOB Mpou3BoacTBa. [Ipu 3ToM mof,
I'MOKOCTHIO TPOU3BO/ICTBA TIOHUMAIOT €T0 CII0C06-
HOCTb 6€e3 CyIeCTBEHHBIX U3MeHeHU1 B 060pyI0-
BaHUM, TEXHONOTUU U OpTaHMU3alUKU MPOU3BO[I-
CTBa 00eCIeynThb Mepexof, Ha HOBYIO NMPOAYKIINIO

B KpaTyaiiime CpoOKM M ¢ MMHUMAaJIbHBIMM 3aTpa-
TaMM TPYJOBbIX Y MaTepUaIbHBIX peCypCcoB, He3a-
BUCUMMO OT M3MeHeHM. B KOHCTPYKIIMU U TeXHO-
JIOTMYECKUX XapaKTepUCTUKAX U3TeTNIA.

I'mb6Koe aBTOMAaTU3UPOBAHHOE IIPOU3BOICTBO —
9TO OpraHU3alMOHHO-TEXHUYecKass IPOU3BO/I-
CTBEHHas cucrema, GYHKIMOHMPYIOIMAS Ha OC-
HOBE KOMIIJIEKCHOJ aBTOMATMU3aIMM U CIIOCOOHAS
(B mpefienax CIelUaIu3UPOBAHHBIX BO3MOXKXHO-
CTeil) C MMHMMAaJIbHBIMM 3aTpaTaMiu 1 B KOPOTKME
CpoKM, 6€3 OCTAaHOBKM ITPOMU3BOJICTBEHHOTO ITPO-
mecca 1 6e3 OCTaHOBKM OOOPYIOBaHMS, TEepeiiTy
Ha IPOM3BOACTBO HOBO NponyKkuun. [Tpon3ssosb-
HOVi HOMEHKJIATypbl TYTeM PpeCTPYKTypuU3alun
TeXHOJIOTMYEeCKO peBoIouu (B ripeaesax cyle-
CTBYIOIIETO MANIMHHOTO I1apKa ¥ CepBUCHOIO
KOMILIeKCa) MyTeM 3aMeHbl YIPaBJSIONIUX MPO-
rpamm.

IIpon3BOACTBO XJIOIKOBO#M  II€J/UIIOJIO3BI:
XJIOIMYaTOOYMaykHas 11eJITI0/I03a OGBIUHO TPOM3-
BOJMUTCS IEJIOUHBIM CITOCOO0M, @ ChIPhE U3 XJIOII-
KOBOJ 11€JUTI0JI03bI BKJIIOUAET OTXOZbI XJIOIKa U
XJIOTIKA [Jis TeKCTUIbHOV TPOMBIIIIEHHOCTH.
XJIOTTKOBAS 1eJUTI0N03a COIePXKUT YUCTYIO 1eJITI0-
JI03y, BOJIOKHO JIIMHHOE U TOHKOE, BI3KOCTh XOPO-
masi, 3MacTUYHOCTh XOpOoIliasi, a MOIJIoIIeHe XO-
poiiiee. bymara 13 XJIOKOBO L[eJUIH0I03bl TOHKAS
Y MSITKast, 0OObIYHO OYEHb HEIPO3pavyHast U MOKET
XPaHUTBCSI B TeUeHMe IJINTeTbHOrO Iepuoia Bpe-
meHu. OTOe/TeHHAasT XJIOIKOBas LIeJITI0/I03a MTOAX0-
AT [JIs TIepeoBOro IIPOKU3BO/ICTBA ITIeUaTHO Oy-
Marwu, Takoi Kak GuIbTpoBajbHast 6ymara, bymara
IJIST PUCOBAaHMS U 3aluuTHasA 6ymara. HeGenenas
XJIOTIKOBAs 11eJJ110J103a MUCIOJIb3yeTCs JIJisl U3TO-
TOBJIEHMSI BYJKAaHM30BAHHOI GymMaru M HETCKOI
oymaru. Kpome TOro, X/J0omkoBast MSIKOTh MOSKET
MUCIIO/Ib30BAaThCSl B KAueCTBe ChIPbS JIJIs1 BUCKO3bI,
aleTara LeJJI0JI03bI.
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Weak Black Liquor

Oxoso 50% pacTUTeTbHOTO BOJIOKHUCTOTO ChI-
PbsI paCTBOPSIIOT B BAPOYHOM pacTBope it o6pa-
30BaHMS OTPABOTAHHON KUIOKOCTU IJIST U3TOTOB-
JIeHUsI 11eJUTI0NIO3bI. Bosibiliast 4acTh 0OTpaboTaHHOI
SKUOKOCTY B HEMBITOM IIEJITIONIO3€ HAXOIUTCS B
cBOOOIHOM cocTostHUM (0K0I0 70-80% oT 06111ero
KOJIMYECTBA XKUAKOCTU) B IIPOTOYHOM ITPOCTPAH-
CTBe MeXmy BoJIoOKHamu. Hekoropast oTpaboraH-
Hasl JKUIKOCTb IPUCYTCTBYET B KaHAIAX CTEHKU
BOJIOKHA (0KOJI0 15-20% oT 001iero KoJIm4ecTna
SKUOKOCTM). B mopax CTeHKM BOJIOKHA TIPUCYT-
CTBYET JIMUIIb HeOOoJbIIasi YacThb OTPabOTaHHOI
SKUIOKOCTU (OKOJIO 5% oT o061eit skuakoctn). ITo-
3TOMY MOJKA IeJUTI003bl (HaKTUUECKU SIBJISIETCS
npoueccoM GwibTpaunmn, auddysum U sKCTpy-
3un. Ounbtpaius u quddysus — IBe HEOTAeNU-
Mble YacTH.

00630p JaUTEPATYPHI

ABTOMAaTH3aIMs TTPOU3BOACTBEHHBIX ITPOIIEC-
COB B LIeJITIOJIO3HO-0YMasKHO ITPOMBINITIEHHOCTY
SIBJISIETCS] B HACTOSIIIlee BpeMsl OOHUM U3 OCHOB-
HbIX HaIlpaBJIeHUi MOBBIEHUST 3Q(PEKTUBHOCTU
NpeAnpusTuii oTpacau. ITO NOATBEPKAAETCS
3HAUMUTESbHBIM KOJIMUECTBOM MyOJMKAIIMiA, TI0-
CBSIIIIEHHBIX Pa3IMYHBIM aceKTaM IpUMeHEeHMs
aBTOMATM3MPOBAHHBIX CUCTEM YIIPABJIE€HUS TeX-
Hosornueckumu npoueccamu (ACY TII), sanemeH-
TOB POOOTOTEXHUKM Y MHTE/UIEKTYaJbHbBIX IIU(-
POBBIX peIlleHNi B MPOM3BOJCTBE IIE/UTIONO3bI U
oymarm.

B pabore [1] paccMaTpMBarOTCS 0OIIME BO-
MPOCHI TIOCTPOEHMSI aBTOMATU3MPOBAHHBIX CHU-
CTEM IS TIPEATIPUSTUN LIeJUTII0O3HO-0yMaskKHO

]st

Wash Water

2nd  3rd

Wash Line Stages

Puc. 2. TexHuueckuti npuHYUN npu2omosieHust

MPOMBILIZIEHHOCTU. OTMeuaeTcs], YTO BHeApeHue
ACY TII no3BoyisieT ONTMMMU3UPOBATh MOTpebdIIe-
HMe CbIPbeBBIX U SHepreTuyeckux pecypcos, CTa-
6WIM3MPOBATh KAueCTBO BBINTYCKaeMOM IMPOAYK-
LMY, COKPATUTb BpedHble BHIOPOCHI B OKpPYKalo-
myio cpexy. Ocoboe BHMMAaHME yIeseTcs] MHTe-
rpauuyu  MeXAy OTAeNbHbIMM TOACUCTEMaMU
npeanpusaTus. AHaJIOTMYHBIN IMOXO0/, peain30BaH
B [2] Ha IpuMepe psiia BeAyIIUX POCCUIICKUX U 3a-
PYOEKHBIX KOMITaHMII IIE/UTIONI03HO-6YMaskKHOIA
IIPOMBILIEHHOCTY. ABTOPBI paboTsl [3] akeHTH-
PYIOT BHMMaHMe Ha TMPeUMYIecTBax KOMILIEKC-
HOI1 aBTOMaTu3aluy, OXBaThIBAIOIIEI BCe CTaAUU
TeXHOJIOTMYECKOTO0 IIpoliecca OT MOATOTOBKYU Jipe-
BECHOTO ChIpbsI IO BBIMTYCKAa T'OTOBOJ OYMaskHOI
nponykuyuu. [TokasaHo, YTO peann3anusi CKBO3-
HbIX ABTOMATU3MPOBAHHBIX CUCTEM TO3BOJISIET
CHU3UTD yAeabHbIe 3aTPaThl HA MPOU3BOACTBO Ha
15-20%. [eTaqbHO pacCMOTPEHbI aJTOPUTMBbI aB-
TOMAaTMYECKON ONTMMM3AaluUM MapaMeTpoB B 3a-
BUCUMOCTY OT KaueCTBa UCIIOIb3yEMOTO ChIPbSI U
3aJIaHHBIX CBOVICTB BBIITYCKA€MO MPOIYKIUN.
Psp paboT MOCBSIIEH MPUMEHEHUIO B I1eJUTIO-
JIO3HO-6YMaskHOM ITPOVU3BO/ICTBE TEXHOJIOTUIT MC-
KYyCCTBEHHOTO MHTEJ/UIEKTAa ¥ MAaIIMHHOTO 06yue-
HMS IJ151 pelieHs 3a5a4 MPOTHO3HOV aHAUTUKNA
U TIOLNeP>KKU IPUHATHUS pelieHnii. Tak B [4] ipen-
JlaraeTcs UCIOIb30BaTh HeMIPOHHBIE CeTU AJIS1 MO-
IeTMPOBAHUST U ONITUMM3AIMU SHEPTOMOTpede-
HUSI 060PYI0BaHMS B 3aBUCUMOCTH OT PasIUUHbIX
TexXHOJIOTMUeCcKux ¢dakTtopoB. B pabore [5]
HelipoceTeBble aJIrOPUTMBl IIPUMEHSIIOTCS  [JIs1
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MPOTHO3MPOBaHMsI KauyeCTBEHHBbIX ITOKa3aTeseii
LIeJIJTI0JI03bI 110 JaHHBIM OHJIaliH-aHa/IN3aTOPOB.

OTpenbHOe HalpaB/ieHME COCTABIISIIOT MCCIIe-
IOBaHMS TI0 BHEJPEHUIO B ILIEJITIOJIO3HO-OyMask-
HBIX MPOU3BOJCTBAX IPOMBIIIJIEHHBIX POOOTOB U
aBTOHOMHBIX TPaHCIIOPTHBIX CPeACTB. B yacTHO-
CTH, B ITyOGIMKAIVY [6] pPACCMOTPEHDI PEIIeHUS 10
PO6GOTU3AIIUM CKIAACKUX OTepalii, TPaHCIIOPTU-
POBKM ChIPbSI, YIIAKOBKU U MAJIJIETUPOBAHUS TOTO-
BOJ MPOAYKLMM Ha KPYMHBIX MPeANPUSTUIX OT-
paciau B EBpone u Asuu. [JokazaHo, 4YTO UCTIOIb30-
BaHMe POOOTOTEXHVMKM ITO3BOJISIET MIOBBICUTD ITPO-
U3BOAUTENbHOCTD TPY/ia U CHU3UTH JOJI0 PYIHOTO
Tpya B 00IIeM 00'beMe Orepaluii.

Psan paboT IMOCBSIIIEH ITPAKTUYECKOMY OITBITY
BHeapeHMsT IMGPOBBIX pelIeHuii B YIIpaBeHNUe
TpoIieccaMy OTOENIKY Y OUMCTKY IeJUTION03bI, KO-
TOpbIe SIBJISIIOTCS Haubojgee pPecypcoeMKMMU U
9KOJIOTMYECKM 3HAUYMMBIMU. B 4acTHOCTH, B IyO-
mukatuu [7] ommcana ACY OTOGeNIbHBIM IIEXOM
KPYITHOTO MPEeAIIPUSTHS LeJUTION03HO-0YMasKHOTO
KomIuiekca Poccun, mo3BonuBiasi CHU3UTh pac-
XOJl XMMMKATOB Ha 5-7%, COKpaTUTb HETaTUMBHOE
BO3JeliCTBME CTOKOB Ha OKPY>KAIOIILYIO CPeAY U MO-
BBICUTD CTEIIEHDb OTOEIKM 1Ie/UTI0I03bI Ha 1-3%.

3HauuTeNbHOE BHMMaHMe B JuTepaType yie-
JIEHO BOITPOCaM 3KOHOMMYECKOH 3G (PeKTUBHOCTU
BHeJpeHUsI OTIe/IbHbIX aBTOMAaTU3UPOBAHHBIX CH-
CTeM WIM KOMIUIEKCHO}M aBTOMaTu3aluuu MpeJ-
npusituit. Tak, 1o JaHHBIM [8], CPOK OKyIIaeMOCTHU
3arpart npu BHeApeHuu ACY TII Ha npeaIpuUATUSIX
11eJUTI0JI03HO-6YMaskHO ITPOMBIIIJIEHHOCTU CO-
craBisieT 1,5-3 roga B 3aBMCMMOCTY OT MacIITaboB
npousBoacTBa. IIpu 3TOM OTMeuaeTcss CpenHUit
YPOBEHb IOBBIIIEHNS TTPOU3BOIAUTEIBHOCTI 000-
pynoBauus Ha 10-15%, cHUKeHUST IHEPrONOTPed-
JieHus1 Ha 7-12% u MOBbIIIEHMST KaueCTBa BBIITYC-
KaeMo¥i TpoIyKIuy Ha 5-8%.

HekoTopbie aBTOpbHI akileHTUPYIOT BHUMaHNe
Ha IMepCIeKTUBAX aAIUTUBHBIX IIM(PPOBBIX TEXHO-
yoruii (3D-1eyaTh, GUOTIPUHTYHT U Ap.) B IEJUTIO-
JI03HO-6YMaskKHOJ MPOMBIIIJIEHHOCTH. B paboTax
[9, 10] oTrmeuaeTcs BO3MOXHOCTb IIPMMEHEHMUS
3D-1meuyaTy OJIsI M3TOTOBJIEHMSI 3aIlaCHBIX 4acTei
060pymOBaHyMsI, MHCTPYMEHTOB, OCHACTKM, UTO
MO3BOJIUT COKPATUTh BpeMs ITpocToeB. Takske pac-
CMaTpUBAETCS IMOTEHIMAT OMOIPUHTUHTA B CO-
3MaHMM VHHOBALMOHHBIX OYMaskKHBIX MaTepUaaIoB
C 3apaHee 3aJJaHHBIMU CBOJCTBAMMU.

Pap myOonuKanuii MOCBSIIIEH M3YUEHUIO 3apy-
OeKHOTO OmbITa LMAPOBOI TpaHCcHOpMALUA
MpeanpusITUii LIeJITIOJI03HO-0YMAaskKHO

IPOMBILUIEHHOCTH. B yacTHOCTH, B 0630pe [11]
MpoaHaIM3MpPOBaHbl TEHAEHIMM aBTOMAaTU3ALUK
Ha Beaymux mpennpusitusix orpaciau CIIA, Ka-
Hanbl ¥ crpal EC. TloguepkuBaeTcst TOCTEIeHHbI
repexoy, OT JOKJIbHOI aBTOMaTMU3aIUU OTHENb-
HBIX YYaCTKOB K BHEeJPeHUI0 KOMIUIEKCHBIX KOp-
MMOPATUBHBIX IMOPOBBIX CUCTEM, WHTETPUPYIO-
IMIMX BCIO 1IeMOYKY CO3J0aHMus I[eHHOCTU OT 3a-
KYIIKM CBhIPbSI IO TOCTaBKY TOTOBOV MPOLYKIIUMU
rnorpebutenssM. Eile OOHO  IepCIeKTUBHOE
HalpaB/ieHMe, HallelIee OTpaskeHue B Iy6mKa-
IMSIX TIOCJEeIHUX JIeT — MpUMeHeHue GecruiIoT-
HBIX JIeTaTe/JbHbBIX aIlllapaToB IS MOHMUTOPMHTA
COCTOSTHMSI JIECHBIX MAaCCHMBOB KaK OCHOBHOTO MC-
TOYHMKA JpeBeCHOTO ChIPbs [12], a TaKKe UCIIOb-
30BaHMe reoMHOOPMALIIOHHBIX CMCTEM JIJIST OTITH-
MMU3aIMM 3aTOTOBKM U TPAHCIIOPTUPOBKU JIpeBe-
CUHBI [13].

Takum o6pa3oM, IPOBEIEHHbI aHAJIU3 JIUTE-
PaTypPHBIX MCTOYHMKOB [MOKA3a/l HaJIMUME 3HAUM-
TeJIbHOTO MHTepeca MCCaeqoBaTeIei 1 MpakTUKOB
K pa3/JIMYHbIM acrekTam 1udpoBoii TpaHcopma-
LMY TIPEITIPUSATUI LeJITI0NI03HO-0YMaskHO TTpo-
MBIIIIJIEHHOCTY KaK OJTHOTO 13 K/II0UeBbIX HAaIlpaB-
JIEHW1 TTOBBIIIEHNS X KOHKYPEHTOCIIOCOOHOCTY U
nepexona K moaenu «MHayctpun 4.0». Ilpu stom
OOJIBIIMHCTBO PabOT HOCAT IGO0 0630PHO-aHAIH-
TUYECKUIT XapakTep, JMOO OIMMUCHIBAIOT YaCTHbIE
Kelicbl BHEJIpEHUS OTAeIbHbIX aBTOMAaTU3MPOBAH-
HbIX pelleHMit.

MeTozapl uccjaeqoBaHUSA

BbI6paHbl HECKOJBKO MPeanpuUsITHii B Y36eKu-
CTaHe, CIEUATU3UPYIOUIMXCS Ha MPOU3BO/ICTBE
XJIOIIKOBOJA 1I€JITIONI03bl. TU MPeaIpUsITUS GbLIN
BbIGpAHbI Ha OCHOBE MX TOTOBHOCTYM BHEAPSITh aB-
TOMaTU3MPOBAaHHbIE CUCTEMbl YyIpaBleHUS U
MPedOCTaB/ISITh JaHHbIE IJIS aHa/In3a.

1. O6beKTsI McciefoBaHUS

I aHa/M3a BAMSHMS aBTOMaTU3alMy Ha I0-
KaszaTe/lM MMPOU3BOJACTBA XJIOIIKOBOW ILIEJITIOO3bI
6bUTM BBIOpAHBI IBA KPYITHBIX MPeanpusITus B Y3-
OeKucTaHe:

e AO «bekabaackuii XUMMMUUYECKUII KOMOU-
HaT» (I. Bekaban) — crienuanu3mupyeTcs: Ha IMpous3-
BOJICTBE XJIOIIKOBOJ I€JUTFOJIO3bI IIEIOUHBIM CITO-
co60M MOIIHOCTbIO 10 150 ThIC. TOHH B rom. Mc-
MOJIb3yeT B KauecTBe ChIPbsI OTXOJIbI XJIOMTKOOUM-
CTUTEJIbHOTO TTPOM3BO/ICTBA.

e 00O «CIT Kokanpackast 6ymara» (r. Ko-
KaH/I) — BBIYCKAeT XJIOMKOBYIO IeJITI0N03Yy 06be-
MOM OKO0J10 50 ThIC. TOHH B IO IT0 TPAAUIMOHHOI
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TEXHOJIOTUU. B KauecTBe ChIPbsl IPUMEHSIIOTCS OT-
X0IIbl 00PabOTKM XJIOITKA-ChIPIIA.

O6a mpemmnpusaTuss B IociemHue 2-3 roma
HayaM BHeApeHue aBTOMAaTM3UPOBAHHBIX CU-
CTeM YIpaBAeHUS TEeXHOJOTMYECKMMM IIpOLec-
camu (ACY TII).

2. C60p 1 aHaIM3 JaHHBIX

BeimM  mpoaHanM3MpOBaHbl CTAaTUCTUYECKME
JlaHHbIe TPeAINPUITUIA TI0 OCHOBHBIM TEXHUKO-
9KOHOMMYECKMM I10Ka3aTeyasM 3a 3 roga — rof, 4o
Havaja aBToMartusaiuu (6a30BbIi), TON Havajaa
BHeJIpEHUS U Toj, rocje (Tekyiuit). Takke O6bUH
MCTIONb30BAHbl OTPAC/TIEBble HAy4HbIE ITyOIMKA-
MU Y MeToAuYecKe peKoMeHAaluM o OlleHKe
3 GeKTUBHOCTY MPOU3BOMCTBA XJIOMKOBO IIeJ-
JIIOJIO3BI.

B kauecTBe MeTONIOB aHajM3a MPUMEHSJINCH
CpaBHeHMe AMHaAMMKM M3MeHeHMsI TToKasaTeseii
IlO ¥ TI0C/ie Havajaa aBToMaTu3aluy, CorocTaBie-
HMe C OTpacjaeBbIMM HOpMAaTUBaMM, SKCIIepTHas
OlleHKa BAUSHUS OTHeIbHbIX MEPOTIPUATHI 110 aB-
TOMaTU3alUMA.

3. [TokasaTeny OLleHKU

OueHKa BAMSHMUS aBTOMATU3alMMU TPOBOLMU-
JIach M0 CJIeAYIOIIMM OCHOBHBIM MOKa3aTesIsIM:

e IIpoM3BOAMTENBHOCTh TPyAa (BbIpabOTKa
LIeJITION03bI Ha 1 paboTHMKA).

e  CebecToMMOCTb eIMHUIIBI ITPOTYKIIUNA.

e Pacxon cbIpbsl M MaTepualoB Ha TOHHY
LIeJIJTIOIO3BI.

e  VIenbHbIN pacxo[ 3/1IeKTPO3HEePrum.

e  KauecTBO BbIIIyCKaeMOI1 LIe/JII0JIO3bI (CO-
Jlep>kaHye o-1LeJJTI0/103bl, BIaKHOCTB).

e OObem cHpPOCOB U BBIGPOCOB 3arpsi3HSIO-
IIMX BeIeCTB.

e  Jlosnst 6paka M OTXO/OB.

4. MeTonpl aBTOMaTU3aLUNA

Ha aHanmusupyembix TpemIpusiTUSIX peain3o-
BBIBAJIMCh Cjlefyloli[ie OCHOBHbIE MepPOIIPUSITUS B
00J1aCTV aBTOMAaTU3ALIUN:

e BHegpeHue aBTOMATU3UPOBAHHOM CU-
CTeMbl YIIpaBIeHUS TEXHOJIOTMYECKMM ITPOIleCCOM
(ACY TII) mpom3BOACTBA LIEJUTIOIO3bI.

e VYcTaHOBKAa aBTOMAaTMUeCKMX aHaIM3aTo-
pPOB KaueCTBEHHBIX IOKa3aTesell B TeXHOJIOTHYe-
CKUX TTOTOKAaxX.

e PobGorusanus OTHOETbHBIX YYaCTKOB 3a-
TPY3KU ChIPbSl, TPAHCIIOPTUPOBKY U YIIAKOBKU TO-
TOBO MPOAYKILIVN.

e  OcHameHue 0060pYIOBaHUSI MHTEJIEKTY-
anbHBIMM JaTYMKaMU U jieMeHTaMu VHTepHeTa
Beeti (IoT).

PesynbTaTsl

[TpoBemeHHOE UCCIeAOBaHVE TTO3BOINUIIO MOJY-
YUThb JAHHBIE O BAUSHUY BHEJIpDEHUSI aBTOMATU3U-
POBAHHBIX CMCTEM yIIpaBAeHUS Ha TToKasaTesu ie-
SITEIBHOCTY IBYX TIPEATIPUSITUI IO TPOU3BOICTBY
XJIOIIKOBO# 1esn0iossl — AO «BekabamcKuili Xu-
muyecknit komomHat» 1 OO0 «CIT KokaHickas
oymarar.

AO «bekabagckmii XMMMUUYECKMII KOMOMHAT»
Iocjie 3aITycka aBTOMAaTM3MPOBAHHOM CUCTEMBI
yIIpaB/ieHMs] TeXHOJIOTMYeCKUM IMPOLIeCCOM OTMe-
TUJIO0 POCT MPOU3BOAUTENBHOCTU TpyAa Ha 12%,
YTO BBIPA3WJIOCh B YBEIMUEHUM BHIPAOOTKY XJIOII-
KOBOJ1 11eJUTI0JIO3bI Ha OJHOTO paboTHMKA ¢ 112 0
126 ToHH B rog. Ilpu sTOM HAGIIOAANIOCH CHIKE-
HMEe yIeJIbHOIO Pacxo/ia 3JIeKTposHeprun Ha 5%, a
TaKke yMeHbIIIeHMEe oM OpaKOBaHHO MPOIYK-
uuu ¢ 1,1% no 0,8%. KauecTBO BbIITyCcKaeMoli Lie-
JIIOJI03bI TTOBBICMIIOCH 3a cueT 6osiee CTabUIBHOIO
KOHTpOJII TlapaMeTpPOB TEeXHOJIOTUYECKOTo pe-
KMMa, O YeM CBUAETeNbCTBYeT yBeJlMYeHMNe CO-
nepXkaHus a-1emnono3bl ¢ 89% mo 91%. Ha
AO «bekabaIcKuit XMMMUYECKMUIT KOMOMHAT» BHe[I -
peHue aBTOMAaTU3UPOBAHHOM CUCTEMBI yIpaBie-
HMSI TIPOLIeCCOM TPOM3BOJICTBA XJIOMKOBO Iien-
JIIOJI03bI 00eCITeunsio CHISKEHME pacxoia rasa, uc-
TT0JIb3YEMOTO JIJIsT 060TpeBa BapOUHbIX KOT/IOB, Ha
8,7% B rogOBOM MCUMCI€HUM. ITO CTAJIO0 BO3MOXK-
HbIM GJ1aromapsi TOUHOM CTaOMIU3aIMK TeMIIepa-
TYPHOTO pexXMMa M MCKIIOUEeHUIO ITiepepacxona
rasa u3-3a py4HOTO yIpaBjeHus Tojaueil Temio-
HocuTesisl. Kpome Toro, ontumMmsanus Imporecca
OTOEJIKM MO3BOJIMIA COKPATUTh T'OLOBOI pPacxoj
xjopa Ha 12,4 TOHHBI, Wiu Ha 6,1% OTHOCUTEIBHO
6a30BOT0 YPOBHSI.

YTo KacaeTcss KauecTBa BbITyCKaeMO MPOLYK-
MM, TO COJEepkaHMe OCHOBHOIO BellecTBa
(anbda-11eJITI0/I03b]) B LIEJTION03€ YBEJINIMIIOCH C
89,2% po 91,7%. IIpu 3TOM 3Ha4YeHME TAKOIO IO-
KaszaTesss XJOIKOBON IIeJII0/I03bl, KaK CTeIleHb
rnojauMepusanuy, Bospocsio ¢ 1250 eguHMUIl [0
1300 eguuaMIl. ATO CBUOETENBCTBYET 00 yiIydile-
HUU TIPOYHOCTHBIX CBOJCTB BOJIOKHA U pacIIupsieT
00J1aCTU Ia/IbHENIIero MpMMeHeHUsI TPOAYKIIUMA.
Ha AO «bBekabagckuii XMMMUUYECKMUIT KOMOMHAT»
BHeJIpeHMe poOOTU3MPOBAHHBIX KOMILIEKCOB IS
TPAHCTIOPTUPOBKMU ChIPbSI U TOTOBOW MPOAYKIIUN
o6ecIieunsio CHIDKeHMe AOAM PYYHOTO Tpyaa Ha
IaHHBIX oniepauusx ¢ 42% mo 31%. IIpu sToM mpo-
M3BOAUTENBHOCTD BbIpOC/Ia Ha 37%, a UMEHHO — C
15 no 21 ToHHBI TIepeMelaeMoro rpy3a B CMeHY.
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Tabnuua 1
IToBbIIeHME MPON3BOAUTETBHOCTU TPYAA
IIpennpus- En. namepe- Temmn ipu-
Tvie IToka3zaTenb st 2019 | 2020 | 2021 pocra K
2019, %
AO «BXK» O6beM IPOM3BOICTBA 1IeJI- TBIC. TOHH 145 158 163 +12,4%
JIIOJIO3BI
Ync/IeHHOCTh paboumx yet. 1300 | 1350 | 1300 0%
[TponsBoauUTENBHOCTD TPYAA T/4ell. 112 117 126 +12%
000 «CII Ko- O6beM POU3BOICTBA 1IeJI- TBIC. TOHH 53 56 59 +11,3%
KaHpacKas 0y- JII0JI03BI
mara» Ync/IeHHOCTh pabounx yes. 520 525 530 +1,9%
[TponsBoauUTENBHOCTD TPYAA T/4ell. 102 106 111 +8,4%

Yto KacaeTcsl CUCTeM aBTOMAaTUUYECKOrO KOH-
TPOJISI Pacxo/ia XMMMKATOB, TO UX UCIIOJb30BaHME
MO3BOJIMJIO C BbICOKOJ TOUHOCTbIO ITOJIeP>KMBATh
ONTUMAJIbHBI/I YPOBEHb KOHIIEHTpalluu peareH-
TOB B TeXHOJOTMYECKMX pacTBopax. Eciau paHee
3TOT MOKa3aTe/b OTKJIOHSIJICS OT HOPMBbI Ha 8-12%,
TO IOC/Ie BHEApPEeHMs aBTOMAaTUKM KoJiebaHUsS He
MPEBBIIAIOT 3%. DTO MOJIOKUTEIBHO CKa3a10Ch Ha
KaueCcTBe BBIITyCKaeMOJi 11eJTI0/IO3bI.

Ha OOO «CIT KokaHpackast 6ymara» aBTOMAaTH-
3amys IPOM3BOACTBA LEJUTIONIO3bI TAKKe IIpuBesia
K OLyTMMBIM  pe3yiabTaTaM. Tak, Tocje

MOAEepHU3aLUM CUCTEMbI KOHTPOJSI Pacxona Chl-
pbsl MU MaTepuaJOB 3TOT MOKa3aTe/Jb CHUSWICS C
1,25 TOHH Ha TOHHY LEJUTI0NI03bI 10 1,17 TOHH, TO
eCTh Ha 6%. 3a cueT ONTUMMU3AIUM PabOThI BAPOY-
HBIX KOTJIOB ¥ IPOMBIBHBIX YCTAaHOBOK YZAal0Ch
IOOUTHCSI SKOHOMMM  BOAONIOTPeOJieHusT Ha
ypoBHe 8%. BHepeHIe aBTOMAaTU3POBAHHO CH-
CTeMbl aHaaM3a KadyecTBa IMO3BOJIMJIO He TOJIbKO
MOBBICUTDL COJlep>)KaHue OCHOBHOIO BellecTBa B
LeJUIIOJIO3e 10 33JaHHBIX MapaMeTpoB, HO U
NpeoTBPaliaTh MOSIBJIEHME HECOOTBETCTBYIOIEN
MPOOYKIUU.

BanaHue aBToOMaTM3aUMKM Ha NMOKa3aTesn NpeanpuaTuia
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Puc. 3. BiusHue agmomamu3sauuu Ha nokdsameJsiu npeonpusimutii

Ha npepmpusitum OO0 «CII Kokanpackas 6y-
Mara» Hapsiy C paHee YIIOMSIHYTbBIMM IOKa3are-
JIIMY SKOHOMUM ChIPbSI ¥ BOIBI OBLIM ITOTyUEHbI
JaHHbIe O COKpallleHM) BbIOPOCOB BpEeIOHBIX Be-
I1eCTB B aTMocdepy rocjae BHeApeHUs] aBTOMAaTH -
3MPOBAHHOI CUCTEeMbI yIIpaBjeHus. Tak, BIGPOCHI
IUOKCUAA Cepbl CHU3UINCh HA 72 TOHHBI B Iof,

i Ha 9,8%, muokcuma a3ota — Ha 9,5 TOHH B rof
(cokpaieHue Ha 12,1%). 3TOoro ygaaoch AOCTUYb
MyTeM ONTUMM3ALUU CKUTAHUS TOIIMBA HA TeX-
HOJIOTMUYECKMX Ieyax 3a CueT HelpepbIBHOTO KOH-
TPOJISt ¥ CTAOMIM3aLUY [TapaMeTPOB MPOIIecca ro-
peHusi. [To UTOram KOMILJIEKCHOJ aBTOMaTU3alun
OTMEYEHO 3HauUUTEIbHOE MOBbILLIEHNE
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MMPOU3BOAUTETbHOCTY ITPOMBIIIJIEHHBIX POOOTOB,
3aJ1eICTBOBAHHBIX HA y4yacTKax IMOTPY3KU ChIPbS,
YIIaKOBKYM ¥ TPAHCIOPTUPOBKYU TOTOBO MPOAYK-
uun: ¢ 16 1o 19 uukaoOB B 4yac. ITO CTAJO Clel-
CTBMEM MUCKITIOUEHMS IIPOCTOEB 060PYIOBaHMS 13-
33 HeCBOeBpPEeMEeHHOI1 [MojauM MaTepuasioB orepa-
TOpPaMM B YCJIOBUSIX PYYHOTO peskumMa paboTsl. UTo
kacaetcs npennpusitvs 000 «CIT Kokanpackas 6y-
marar», TO 3[ieCb aBTOMaTu3alus CKIaACKUX oIe-
paiuit o mpueMKe U OTTPY3Ke ChIpbsl Y TOTOBOIA
MPOAYKIMM YBeIUUUIa CpeJHIO MPOITyCKHYIO
criocobHoCTh co 112 go 136 TOHH B cyTKuU. Ilpn
3TOM BHeapeHye RFID MapKupoBKYM O/ UAEHTU-
(pukanMy najaIeT Mo3BOJIMIO COKPATUTh BpeMEH-
Hble U3JEpKKM, CBSI3aHHbIE C HEO6XOIMMOCThIO
BU3YaJIbHOTO TIOMCKA HYKHOI MPOAYKLUUU U Pyd-
HOTO BHECEHMSI JaHHBIX, B CpelHEM Ha 7,4 MUHYTBI
10 K&KA0M TPAHCIIOPTHOM eaVHUIIE.

Taxske 3a CUeT MCIHOJIb30BaHNUS aBTOMATU3UPO-
BaHHO MHGOPMAIMOHHOM CUCTEMBI YIIPaBIeHUS
NpeArpusTeM C MpUMeHeHVeM TEeXHOJIOTUIA UC-
KYCCTBEHHOTO MHTeJ/JIEKTA yOaa0Cch Ha 13% cHU-
3UThb BpeMeHHbIe 3aTpaThl Ha IUIAHMpPOBaHME U
ONTUMM3ALMI0 MPOU3BOACTBEHHBIX 3aJaHUI OIS
PasINYHBIX IOApa3LeIeH M.

JIOTIONMHUTE/IbHBINM aHaIM3 IOJIyYeHHBbIX pe-
3yJIbTATOB MMO3BOJIM/ BBISIBUTH Ceyloliue 3aKo-
HOMEpPHOCTM BJMSHMS aBTOMaTU3aLUM IIPOU3-
BOJICTBEHHBIX IIPOIIECCOB HA ITOKA3AaTE/IN AesITeb-
HOCTM [ABYX pacCMaTpMBaeMbIX IpeInpUsITUiL
11eJITI0JI03HO-6YMaskHOI MTPOMBIIIIIEHHOCTH.

Ha AO «bekabanckuit XMUMMUECKMiI KOMOMHAT»
BHeJpeHMe poOOTU3MPOBAHHBIX KOMIIJIEKCOB JIJISI

TPAHCTIOPTUPOBKYU ChIPbSI U TOTOBOW MPOOYKIIUN
obecrieumsio CHMKEHMEe JOJY PYYHOTro Tpyaa Ha
IaHHBIX orniepauusx ¢ 42% mo 31%. IIpu aToM mpo-
M3BOAUTENBHOCTD BBIPOC/IA Ha 37%, a UMEHHO — C
15 mo 21 TOHHBI TepeMeNIaeMoro rpy3a B CMeHY.

Yro KacaeTcsl CUCTeM aBTOMAaTUUYECKOIO KOH-
TPOJISI Pacxojia XMMMUKATOB, TO UX UCIIOAb30BaHMeE
TO3BOJIMJIO C BbICOKOJ TOUHOCTbIO IO IePsKUBATh
OINTUMAJIbHBIV YPOBEHb KOHIIEHTpalMM peareH-
TOB B TeXHOJOTMYECKMX pacTBopax. Eciu paHee
9TOT MOKa3aTesb OTKJIOHSIICS OT HOPMBI Ha 8-12%,
TO ITOC/Ie BHEApPEHMs aBTOMAaTUKM KojebaHUs He
MPEeBBIIAIOT 3%. ITO MOJIOKUTENIBLHO CKa3aa0Ch Ha
KauyeCcTBe BBIMTYCKAeMON Lieaia03bl. UTO Kaca-
ercsa mpepnpusatuss OO0 «CIT Kokanpuckas 6y-
mara», TO 3IeCh aBTOMAaTHU3aIMsI CKIAACKUX OIe-
paiuii 1o IpueMKe U OTTPY3Ke ChIPbsI U TOTOBOI
MPOAYKIMM YyBeauuuiaa CpeaHIO MPOITyCKHYIO
criocobHoCTh co 112 go 136 TOHH B cyTKu. Ilpn
3ToM BHenpeHue RFID MapKupoOBKM Oj1s1 UAEHTU-
dbukanyy naaieT Mo3BOJUIO COKPATUTh BPEMEH-
Hble U3IEpKKM, CBSI3aHHbIE C HEO6XOOMMOCThIO
BU3YaJILHOTO TIOMCKA HYKHOJ MPOAYKUUU U PYyd-
HOTO BHECEHMS JaHHbBIX, B CpelHEM Ha 7,4 MUHYTbI
MO0 KakKI0il TPaHCIIOPTHONM eauHuie. Takke 3a
CYeT MCHOJb30BAHMSI aBTOMATU3MPOBAHHON WH-
(hbopMaLVIOHHOM CUCTEMbI YIIPABIEHMUS TIPEIITPU-
SITUEM C MPUMeHeHMEeM TeXHOJIOTUI1 UCKYCCTBeH-
HOTO MHTE/UIEKTa YAAJIOCh Ha 13% CHU3UTH Bpe-
MeHHbIe 3aTpaThl Ha IUIAaHMPOBaHMe U ONTUMM3a-
LIMIO0 ITPOM3BOJCTBEHHBIX 3aJaHMil IJIT pa3/imd-
HbIX MOoApa3ae/IeHUIA.

Ta6nuua 2
CHIDKEHMe yaeIbHOr0 pacxosa SHeprumn
IIpennpustue IloxasaTennp Hlo Tocze N3meHneHune, %
aBTOMAaTU3aIIUNI aBTOMAaTU3AIIUNI

AO «BXK» V. pacxom sHep- 68,5 64,3 -6,1%
run, KBT*u/T

000 «CIT Kokaupn- | Yno.pacxon sHep- 435 40,3 -7,4%
ckas 6ymara» iy, KBT*u/T

Ha ocHOBe coOpaHHBIX JaHHBIX 3a(QMKCUPOBAH
TTOJIOKUTEIbHBIN 3(PEGEeKT OT BHeAPEeHUsI aBTOMa-
TU3UPOBAHHBIX CUCTEM YIPABIEHUS TEXHOJIOTU-
YeCKMUM IIPOI[ECCOM Ha JBYX KPYIHEHIIUX Ipem-
pUSITUAX Y36eKucTaHa Mo IPOU3BOICTBY XJIOII-
KOBOJ1 11€JITI0/103b1. TTOBBIIIIEHE KauecTBa M KOH-
KypPEHTOCIIOCOGHOCTH TIPOAYKIIMMA, POCT ITPOU3BO-
OUTeTbHOCTM  TpPyHa, SKOHOMMS  PecypcoB

SIBJISTIOTCST KJTIOUEBBIMM JOCTUTHYTBIMU Pe3yJIbTa-
Tamu. [lonmyueHHbIE JaHHbIE IOATBEPKIAIOT IIejie-
CO00pPa3HOCTh JATbHENIIEro pacpoCTPaHEHMS
aBTOMaTHM3allMM Ha aHAJOTMUYHbIE MMPOU3BOJICTBA
Kak 3¢h@eKTMBHOTO MHCTPYMEHTa [JIs Mepexoja
BCeii 1LIeJUTIJI03HO-OyMaskHOM OTpaciy Ha Kaue-
CTBEHHO HOBbBII YPOBEHb Pa3BUTHSI.
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CHM>XeHne yaenbHOro pacxona sHeprmmy nocsae aBToMmatTm3laumm
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64.3
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YaenbHbI pacxof aHepruun, KBTHy/T
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HE [lo aBTOMaTU3auumn
MNMocne aBToMaTu3laumm

40.3

AO "BXK"

000 "“CI K6"

Puc. 4. CHueHue yoenpH020 pacxood sHepzuul

CrenyeT OTHe/JbHO OTMETUTh CUHEpreTuye-
CKMit 9 heKkT OT KOMILIEKCHOI aBTOMAaTU3alluM,
3aTparMBamplleii BCe 3BeHbS TEXHOJOTMUYeCKO
LIETTIOYKM: OT MMOJATOTOBKY ChIPbSI 5O BBIITyCKa rOTO-
BOJM IpoAyKUMM. WHTErpMpoBaHHbIE CUCTEMbI
yIIpaB/ieHMs TIO3BOJISIIOT He TOJbKO KOHTPOIUPO-
BaThb OTAe/NbHbIe CTaAuM TIpoiecca, HO U

BBICTpaMBaTh MX OINTUMAJbHYIO IOC/AEI0BaTE/b-
HOCTb C YYeTOM KauyeCTBEHHBIX XapaKTepPUCTUK
MOCTYTIAIONIET0 HA TIepepaboTKy ChIPbsl. DTO OT-
KpPbIBA€T HOBbIE BO3MOXHOCTM Ijis T'MOKO¥
HACTPOIMKM IIPOM3BOICTBA ITPY MUHUMM3ALMH [10-
Tepb.

Tabnuua 3

Coxkpanienne BeiopocoB Ha 000 «CIT Kokauackas Gymara»

IToka3aTenb Jlo aBTOMaTHU3aMUU ITocie aBTOMaTHU3aUM HU3menenue, %
Boi6pocst SO2, T/TO 734 662 -9,8%
Bri6pocsr NOX, T/Tof, 78 69 -12,1%

Tabmnua 4
CumreHue 6paka Ha AO «<BXK»
ITokasarTenpb Jlo aBTOMaTHM3aLUN ITocne aBTOMaTHU3anMM

Ionst 6pakoOBaHHOM ITPOIYKIINY, %

1,1 0,8

B Xonle cpaBHUTE/NIbHOTO aHaaM3a pe3yabTaToOB
BHeJIpeHMST aBTOMaTU3MPOBAHHbBIX CMCTEM yIIpaB-
JIeHUSI Ha [BYX MPeNpPUSTUSIX N0 TPOU3BOACTBY
XJIOIKOBO# 1e/m0103bl — AO «BekabamcKuin Xu-
muuecknii komomuuat» 1 000 «CII Kokaupackast
O6ymara» — OBLIM BBISIBJIEHBI CIeAYIONIME 3aKOHO-
MEepHOCTH:

1. Ha oboux mpemgnpuSTUSIX OTMEUYEHO IIO-
BblllIeHME TIPOM3BOAUTENbHOCTU TPYAA B pe3ysib-
TaTe aBTOMaTu3auum — Ha 12% u 8,4% coorBeT-
cTBeHHO. OTHAKO Ha ITepBOM 3aBOJie 3TOT IToKa3a-
TeJIb 0Ka3aJICs Bblllle B aOCOMIOTHBIX 3HAYEHUAX —
pocT BeIpaboTKM ¢ 112 10 126 TOHH LieJITI0/I03bI Ha
YyeJioBeKa B rof, Mpotus yBennueHusi ¢ 102 go 111
TOHH Ha BTOPOM TpeITIpUSITUNA.

2. DKOHOMMS 3JIEKTPOIHEPTUM Ha eNUHULLY
MPOIYKIVY TaKKe HabTI0Aanach Ha 060MX ITPOU3-
BOJCTBAX, HO B 60sb1Iei crermeHy Ha OO0 «CIT Ko-
KaHJcKass 6ymara» — 7,2% mpotuB 5%. B TO ke
BpeMs abCOMIOTHBIE 3HAUYEHMSI CHYDKEHUS Yiiemb-
HOTO pacxofa snekTposHepruu Boiie y AO «BXK»
— 4,2 XBT-4 Ha TOHHY L1€JIII0JI03bI ITPOTUB 3,1 KBT-U
Ha TOHHY.

3. Uto KacaeTcsl ONTMMMU3aLUU UCIIO0/Ib30Ba-
HMSI ChIPbSI U MaTepUasoB, 34eCh JIyULInii pe3yib-
TaT [10 OTHOCUTENbHOMY CHMKEHMIO PaCXOI0B I10-
kasaso 000 «CII Kokanackas 6ymara» — MUHYC
6% npoTus 3,1% 1o faHHOMY ITapaMeTpy Y KOHKY-
peHTa. OgHAKO aHaJIM3 aOCOMIOTHBIX 3HAUYEHMUIT
cBuneTenbCcTBYeT B 1oab3y AO «BXK», Te ynanoch




AKTYaJIbHBIE UCCIIEOBAHUS * 2024. N214 (196)

TeXHUYECKUE HAYKH | 37

C5KOHOMUTbD 47,3 KT CbIPbSl HA TOHHY TOTOBO¥ MIPO-
IyKIuu poTuB 38,2 Kr Ha 3aBofe B KokaHe.

4. 3HauMTeJIbHOE COKpallleHMe BhIOPOCOB
BPEeIHBIX BENECTB B aTMOC(depy IMOKa3aHO TOIbKO
Ha BTOPOM IpeINnpusiTUM: MUHYC 72 TOHHBI SO2 B
rog 1 9,5 Toud NO2 B rog. Ha kom6mHare B Be-
Kabaje mogo6Has CTaTUCTMKA He TIPUBOIUTCS, UTO
He T03BOJIsIET MTPOBECTU TIPSIMOE COTIOCTaBJIeHME
10 TOMY 3KOJIOTMYeCKOMY ITlapamMeTpy.

5. Boee BbICOKME TEMITBI POCTA ITPOU3BOAM-
TEJIbHOCTY POGOTU3UPOBAHHBIX KOMIIJIEKCOB IO-
Ka3aHbl HAa ITIEPBOM 00bEKTe ucc/IemoBanms: +37%
npotuB +20% Ha OO0 «CIT Kokanackas 6ymaray.
OpuHako nHbopMaliuy 06 a6COMIOTHBIX 3HAUEHMIX
BBIpaOOTKM aBTOMATM3VPOBAHHBIX YYaCTKOB He
MIPUBOAUTCS HY TI0 OJHOMY 13 3aBO/IOB.

6. Jlyummii pe3ynbTaT IO CHUKEHUIO TOU
pY4YHOro Tpyma Osaromapsi BHeIPEHUIO pob6OTO-
TexXHUKM Tarkke mokaszaH AO «BXK» — ¢ 42% mo
31% mpoTuB cokpaleHus ¢ 34% mo 28% Ha mpef-
MIPUSITUM-KOHKYPEHTE.

7.  CyllleCTBEeHHOE IMOBbIIIEHME Ka4eCTBa BbI-
ITyCKaeMoJi IPOOYKIMY OTMEUaeTcs Ha 000uX
MMPOM3BOMICTBEHHBbIX 00beKkTax. Tak, Ha Bekaba-
CKOM XMMMUECKOM KOMOMHATe cojepskaHue o-
LIeJIUTI0JIO3bI B LIeJIIK0JIO3€e BBIPOCIOo ¢ 89,2% no
91,7%, crereHb NMONMMEpPU3ALUM YBEINUUIACH C
1250 mo 1300 emuuuil. B To sxe Bpemst B 000 «CI1
Kokanackast Oymara» [OaHHble IO  3TUM

rokasarejsiM He TIPUBOISTCSA, 3a(pMKCHUPOBAHO
JIUIIb CHUSKEHME AOIM 6PaKOBaHHOM IMPOAYKIIVN C
1,2% mo 0,9% mociie MoaepHMU3aLyM KOHTPOJIbHO-
aHAIUTUYECKOT0 060PYIOBaHMs.

8. 3ason B bekabage moxasas abCcoJIIOTHOE
CHUXKeHMe pacxoda MPUPOAHOTO Taza Ha HYXKIbI
Mpou3BOACTBA B padmepe 470 Toic. M3 B rof, B Ko-
KaHIe MomoOHble MaHHbIE MO ONMTUMM3ALUU YC-
MO0Jb30BaHMS ra3a He MPUBOASTCS.

9. BuacTu uCmonmb30BaHMS BOTHBIX PeCypCoB
Takke 3abMKCUMPOBaHA TO3UTUBHAS IOUHAMMKA
TOJIbKO Ha omgHoM mpenmnpustumu — 000 «CII Ko-
KaHAcKasg Gymara» COKpPaTMJIO BOAOIOTpeGIeHye
Ha 1850 teIc. M3 B roa. Ha AO «BXK» uHdopmanus
006 5KOHOMMM BOJIbI OTCYTCTBYET.

10. TloBblllleHME TOYHOCTU OO3UPOBAHUST XU-
MMWYECKMX peareHToB 6jarofapsi aBTOMaTU3aLN
M0Ka3aHO TOJbKO Ha KOMOMHaTe B Bekabame -
CHIDKeHMe OTKJIOHeHMI KOHIIeHTpaluu pacTBO-
pOB OT HOpMBI € 12% 10 3%. [JaHHbIE 110 aHAJIOTUY-
HOMY TIapaMeTpy Ha BTOPOM OObeKTe He IMPUBO-
TISITCSI.

11. VBenumueHme MOPOMYCKHOM CIIOCOOHOCTM
CKJIAACKMX KOMILUIEKCOB M COKpallleHMe BpeMeH-
HBIX IOTEPD IIPU IIpUEMKE U OTTPYy3Ke MPOAYKIUMN
rokaszaHo Jyimirb B 000 «CIT KokaHckas 6ymara»
— 10 136 TOHH B CYyTKM U Ha 7,4 MUHYTBI Ha €IU-
HUILY I'Py3a COOTBETCTBEHHO.

BnuaHne aBToMaTM3aLMKM Ha pasfindHble acnekKTbl AeATEeNbHOCTHU npe,unpmswvuﬁ

YBenuyeHue NponyckHoil cnocobHocTy cknagoe (000 "CMN K6")
MNoBbIWEHe TOYHOCTW LO3MPOBaHUS X1M. peareHToB (AQ "BXK") -
IKoHOMUS BOALI (GO0 "CM K6") -

CHuxeHve pacxofa npupoaHoro rasa (AO "bXK") [

CHWXeHUe fonn 6pakoBaHHON NpoayKuMKn (000 "CMN K6") -

MNoBbiWeHWe Ka4ecTBa NPOAYKUMKW - CTeneHk noavmepusaunn (A0 "BXK") -
MoBkilWEHWE KaYecTBa NPoAYKUUK - a-uennonoza (A0 "BXK") |

CHWXeHWe [onW pydHoro Tpyaa (000 "CN K6")

CHWXKeHMe O0JIM py4HOro Tpyaa (AO "BXK")r

PoCT Npon3BoANTENLHOCTY POBOTN3NPOBaHHBIX KoMMnekcos (000 "CIT K6") -
PocT nponsBoanTensHoCcT poboTU3MpoBaHHbIX kKoMnnekcos (A0 "BXK") -
CokpalueHue seibpocos NO2 (OO0 "CM K6")

CokpalleHwve ebibpocos SO2 (000 "CM K6") -

ONTMMW3aLMA NCMob30BaHWA CeipbA U MaTepwanos (000 "CIN K6") -
ONTUMKU3ALMA NCMOSb30BAHNA CbIPbA U MaTepuanos (AO "BXK")
DKOHOMMWA 3NEKTPOIHEPr UM Ha el. Npoaykuum (000 "CMN K6")

DKOHOMUS INEeKTPOIHEPTUK Ha ed. npoaykuum (AO "BXK")

MoBbILWEeHVe NPOU3BOAMTENLHOCTH TpyAa (000 "CMN K6") -

MoBblleHWe Npou3BcAMTENLHOCTM Tpyaa (A0 "BXK") [

24

0.3
50
2.5
-6
11
20
37
-12.1
9.8
-6
31
7.2
-5
8.4

12

-1.75

-1.50 -1.25 -1.00 -0.75

N3meHeHns (%)

-0.50 -0.25 0.00

le6

Puc. 5. O6seduHeHHble pe3ynsmamel UCcie0o08anus no dsym npouzeodcmeam
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TakuMm 06pa3oM, HECMOTPSI Ha Hajauuue psaa
O6IIMX TTO3UTUBHBIX PE3Y/IBTATOB OT aBTOMATH3a-
Y ITPOV3BO/ICTBA HA ABYX IIPEAIPUSITUSX, 10 OT-
IeJbHbIM acIeKTaM BBISIBJISTIOTCS U CYIIEeCTBEH-
Hble pasIuuusl B OOCTUTHYTHIX 3¢deKkTax. ITO
YKa3bIBaeT Ha BaXXHOCTh KOMIIJIEKCHOTO OXBaTa
aBTOMaTHM3alyeil BCeX KIIUEBBIX TEeXHOJOruve-
CKUX IIepenesioB Ijsi obecrieueHus] MaKCUMAaslb-
HOTO CMHEpPreTUYeCKOTO pe3y/IbTaTa Mo COBOKYII-
HOCTY 5KOHOMMYECKUX U MPOU3BOIACTBEHHBIX T10-
KasareJeii.

Oo6cykoeHmne

[TonmyvyeHHbIE B XONle MAHHOTO MCC/IeIOBAHUS
pe3yabTaThl CBUIETEIbCTBYIOT O HAIMUMM 3HAUM-
TeJIbHOTO TMOTeHIMaaa sl TOBbieHusT 3¢ dex-
TUBHOCTY ITPOM3BOJICTBA XJIOITKOBOW I1€JITIOIO3bI
3a CUeT BHEAPEHMSI aBTOMATU3VPOBAHHBIX CUCTEM
yIpaBIeHMs] TEXHOJIOTMYECKMMM Iporeccamu. B
YaCTHOCTH, Ha 000MX pacCMOTPEHHBIX MTPeIITpusi-
TUSIX TIOC/Ie Hayvala peajaus3alyy IporpaMM aBToO-
MaTusauyu 3aGuUKCMPOBaH TMOJOKUTENbHbIN 3¢-
(bekT Kak B IJIaHE ONMTUMM3ALNMU VCIIOTb30BAHMS
MaTepPUATbHbIX Y SHEPTETUYECKUX PECYPCOB, TaK
¥ TI0 PSITY KaueCTBEHHBIX MOKa3aTeJei.

Tax, 6;arogapst 60/1ee TOUHOMY KOHTPOJTIO TTa-
paMeTpOB TEXHOJIOTUUYECKUX ITPOLIECCOB U CTabu-
JIM3alUM 3aJaHHBIX PEXMMOB yIAJIOCh ITOBBICUTD
comepkaHMe OCHOBHOTO BeIeCTBa B BBINyCKae-
MOJ1 XJIOIIKOBOI1 1eyutrono3e. Ha komb6mHare B be-
Kabafie 3TOT mmoKasaTejib Bbipoc ¢ 89,2% mo 91,7%,
a Ha 3aBojie B KokaHpe cHU3MIACh HOJIS OpaKOBaH-
HOJM Tpoaykuuu. Kpome TOro, paimoHaabHOE
yIIpaBJIEHME pecypcornoTpebneHmeM 6jaromapst
aBTOMAaTM3aLMM TTO3BOJIMUIIO COKPATUTD YO eIbHbIN
pacxoJi Kak TPaAMIMOHHBIX BUIOB peCcypcoB
(371eKTPO3HEpIUM, BOMbI), TaK U ChIPbS M BCIIOMO-
raTejbHbIX MaTepuaaoB. OTMeuaeTcsl TakxKe I0-
JIOKUTEJIbHBIN 3KOJIOrMueckuii 3pdeKT — CHIKe-
HMe BbIGPOCOB B aTmMocdepy Ha OOHOM U3 Ipe[-
TpUsITUii. XOTS B JAaHHOM acreKTe TpebyeTcs Ipo-
BeJieHMe [TOTIOJHUTEIbHBIX 3aMEepPOB ¥ MOHUTO-
PUHTA [JIS1 TIOJTyUYEeHUsI perpe3eHTaTUBHbBIX BbIBO-
JIOB. BaskHO MMOgUEPKHYTh JOCTUTHYTOE G1arogapst
aBTOMATM3aLUM CYIeCTBEHHOE MTOBBIIIEHNE TTPO-
U3BOOUTENIBHOCTY TpyHa — OO 12% Ha OgHOM
MIPenIpUsITUA. ITOT SKOHOMMUUECKUiT 3(EdeKT
MMeeT 0coboe 3HAUEHME B YCIOBMSIX COXpaHSIO-
mierocst geduinnTa KBaaupUIMPOBaHHBIX KaJIpOB
B oTpaciu. Takke MepCrIeKTUBHBIM IIpeICTaBJIsI-
eTcsl JajbHelilee pacliMpeHue MCII0Ib30BaHUS
Ha TPeAIpUITUSIX OTPACaM MPOMBIIUIEHHO! po-
6oToTexHMKN. [ToMMMO pPOCTa MPOU3BOAUTENHHO-
CTU, 5TO TMO3BOJUT CHU3UTH JOJIO PYYHOTO

HEKBATMDUIIMPOBAHHOTO Tpyaa WU YAYYIINTh
yCI0BMSI pabOThI TEpPCOHAA.

Pe3ynbTaThl MpOBeeHHBIX UCCIeI0BAHMI CBU-
IeTeIbCTBYIOT O 3HAUYUTEIbHBIX ITOJOKUTEIbHBIX
s derTax oT BHeApPEHMS aBTOMATHU3aIMK Ha IBYX
MPeNIpUITUSIX  [eJUTIONIO3HO-OYMaskHO — TTpO-
MBIIIIJIEHHOCTM.

Tak, Ha KOMOuHaTe B Bekabame mpoM3BOIU-
TeJIbHOCTb TpyZa BbIpocaa Ha 12% (c 112 mo 126
TOHH L1€JUII0JI03b] Ha YesloBeKa B IOfI), a Ha 3aBOJe
B Kokanze — Ha 8,4% (c 102 1o 111 TOHH). OTO M03-
BOJIWJIO TIPY HEM3MEHHO UMCIEHHOCTY PabOTHH-
KOB YBEJIMUUTD BBIMTYCK LIeJUII0/I03bI ¢ 145 mo 163
ThIC. TOHH (+12,4%) u ¢ 53 mo 59 Tbic. TOHH
(+11,3%) Ha mepBOM U BTOPOM MpeNIpUsITUA CO-
OTBETCTBEHHO.

Kpome Toro, Ha KOMOMHATE CHU3UJICS YE/b-
HbBIII pacxop 3JIeKTposHepruu Ha 6,1% (Ha 4,2
KBT4/T), a Ha 3aBoge — Ha 7,4% (3,1 KBTY/T). KO-
HOMMS ChIpbSI ¥ MaTepuasioB cocTaBwia 3,1% u
47,3 kr/T B Bekabage u 6% u 38,2 Kr/T B KokaHge.

3a cueT ONTUMM3ALUU MPOIECCOB TOPEHUST U
CKUTaHMs TOILIMBA BhIGpockl SO2 Ha BTOpPOM
MIpeNNpUSITUMX COKPATWINCh Ha 72 TOHHBI B TOf, (-
9,8%), a NOx — Ha 9,5 ToHHbI/TOA, (-12,1%).

Bnarogapsi 6osiee TOYHOMY KOHTPOJIIO Tapa-
METPOB TEXHOJIOTMYECKOTO peXyMa MOBBICUIIOCH
KayeCcTBO MPOAYKIMN: COJlepsKaHye a-11eJ/TI0/I03bl
yBeMumiIoch ¢ 89,2% no 91,7%, cteneHs nmonume-
pusarum — ¢ 1250 mo 1300 emyuuil. [osnst 6paka
cHm3unach ¢ 1,1% no 0,8% u ¢ 1,2% nmo 0,9%.

PoGoTusauus psgpa orepainuii Ha II€PBOM
MIpenIpUsITUM 0becIieumia pocT IIPOU3BOIUTEb-
HOCTM aBTOMAaTU3MPOBAHHBIX KOMILJIEKCOB Ha 37%
U COKpalleHue IO PyYHoro Tpyza c 42% no 31%.
B pe3yibpTaTe aBTOMAaTMU3aLMU CKIAICKUX TTPOLEC-
COB Ha BTOPOM 3aBOJie MX ITPOIYCKHASI CII0CO6-
HOCTBb BbIpociia co 112 go 136 TOHH B cyTku. iHTE-
TpUpOBaHHbIE  MHODOPMAIIMOHHBIE  CUCTEMBI
yIIpaB/JIeHUs TIPENPUSITUEM TTO3BOUIN CHUSUTD
TpyZO3aTpaThl Ha TJIAHMPOBaHME IPOU3BOMACTBA
Ha 13%, a BHeapeHMe RFID MapKupoBKM yCKOpUIO
MAeHTUGUKALIMIO TIPOOYKIIMM B cpenHeM Ha 7,4
MMUHYTBI.

B TO ke Bpems aHaJIM3 MMOKa3aj, 4YTO Jaske Py
HaJIMIUY OOIIUX TTOJIOKUTETbHBIX TEHIEHLINI (-
(bexThI aBTOMATH3AIMM HA ABYX 3aBOJAX OT/INYA-
I0TCS 110 OTAEeIbHBIM acrekTaMm. Tak, CyliecTBeH-
HYI0 9KOHOMMIO BOJHBIX PecypcoB YyIajoCh [0-
CTUYb TOJBKO Ha BTOpOM Ipenmpustum — 1,85
MJIH. M3/roji. 3HaUMMOe CHIDKEHME pacxona rasa
3a(pMKCHMPOBAHO TOJIBKO Ha MEPBOM KOMOMHATE —
Ha 470 Thic. M3/TO[,
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g moCTVMRKeHUST MaKCUMAaJIbHOTO CMHEPTeTH-
yeckoro sddexra OT aBTOMAaTH3AIMM TpPeOyeTCs
ee KOMIUIEKCHOe BHeApeHMe, OXBAThIBAIOIIEe BCE
KJ/IIoUeBble acleKThl MPOU3BOICTBEHHOI JlesiTesb-
HOCTU TIPEeOTIPUSITUSI: OT 3aKYIIKM ChIPbSI A0 BbI-
ITyCKa roTOBOM TMpoxykiuu. Kpome Toro, Kioue-
BbIM (hakTOpoM 3G (PEKTUBHOCTY SIBJISIETCSI MHTe-
rpanyst OTAENbHBIX aBTOMATU3UPOBAHHBIX MOITY-
JIeii ¥ CUCTEM B eAVMHYI0 IM(MPOBYIO IaTGopMy Ha
0ase 06JAaUHBIX TEXHOJIOTMIT M CKBO3HOI aHalIu-
TUKM OOJIBIIMX JAaHHBIX. JTO IMO3BOJISIET obecIie-
YUTh ONTUMMM3ALMIO ¥ I'MOKYI HACTPOVKY BCEil
MIPOM3BOICTBEHHOI IIETTOUKNA.

Peanuszauus koHuenuun «MHayctpun 4.0» Ha
KPYIHBIX MPEINPUSITUSIX OTPaciyu TpedyeT 3Hauu-
TeJIbHbIX MMEePBOHAYAbHBIX MHBeCTUIIMI (Mo 15-
25% romoBoii BRIPYUKM Ha riepBoM dTare). OmHaKo
B TeueHMe 5-7 JieT Takue BIOXKEHUS MOTYT OKY-
IIATHCS 3a CUET POCTa 06beMOB MMPOM3BOACTBA Ha
15-20%, sxoHOMMM pecypcoB a0 12-18%, onTumu-
3auuy 3aTpaT Ha 20-25%, MOBbIIIEHMs peHTa0e  b-
HOCTU Ha 17-22 1.11.

IOCTUTHYTbIE  Pe3y/IbTaTbl IMOATBEPKAAIOT
HeOOXOIMMOCTh IIMPOKOTO BHEIPEHMS Iepemno-
BOJi aBTOMAaTMU3aLUM, POGOTOTEXHUKU, UHTEJIEK-
TyaJIbHOTO ITPOM3BOJICTBA HA OCHOBE CKBO3HO
IMGPOBU3ALMYM KaK KIIOUEBOTO CTPATEIMUECKOTO
(akTopa pasBUTHS 1I€JITI0I03HO-0YMAasKHOI MPO-
MBIIIVTIEHHOCTHA.

BMmecTe ¢ TeMm aHa/IN3 BBISIBUJI U OTIpefiesieHHbIe
pasauMuMs B OOCTUTHYTBIX 3ddeKkTax Ha [OBYX
MpenIpUsITUIX. OTO YKa3bIBaeT Ha BaKHOCTh KOM-
IJIEKCHOTO OXBaTa aBTOMAaTM3alMeil BceX OCHOB-
HbIX IIepelesioB IPOM3BOACTBEHHOIO IpoIecca.
Tam, T1e ympaB/ieHMe pecypcaMy U KOHTPOJIb Tia-
paMeTpOB OXBAaThIBAIM IPAKTUUECKU BCE KITIOUe-
Bbl€ CTaAuM TEXHOJIOTMYECKOI 1IeTOUKM, HabIIo-
JaJICSl MaKCYMMAJIbHbBIN TOJIOKUTENbHBIN pPe3yib-
TaT 10 COBOKYITHOCTY ITOKa3aTee.

IpyrMM BaXKHBIM MOMEHTOM SIBJISIETCSI Mac-
mTab MHTErpauyun OTAeTbHbIX aBTOMATU3MPOBAH-
HBIX TTOJICUCTEM B €dMHbII KOMIUIEKC. YeM BbIIile
YpOBEeHb CKBO3HOJM aBTOMATU3AlMM ITPEIITPUs-
THSI, TeM OOJIbLINI CMHepreTuieckuit a3 ekT mo-
CTUTAETCS.

JTO MOATBEpXKIAeT 1ieIeco06pPasHOCTh KOH-
uerniuu «AugycTpun 4.0», mipearionaraoiieit co-
3gaHne Kubepdusmueckux MNPOU3BOACTBEHHBIX
CUCTEM, TJle BCE 3JIEMEHTHI ILIEIIOYKM CO3HAHMUS
LIEHHOCTY — OT 3aKYIIOK ChIPbSI /IO BBITyCKa IroTO-
BOJ TIPOAYKIMM — MHTETrPUPOBaHbI HA OCHOBE aB-
ToMaTHU3aluy 1 o6MeHa JaHHBIMU B peXkyuMe pe-
aJIbHOTO BpeMeHM.

Peanmusanus Ttakoro rmoaxoma Tpebyer, 6e3-
YCJIOBHO, 3HAUMTENbHBIX TIepBOHAYATbHbBIX MHBE-
ctuuuit. OOHAKO B CpedHe- U NOJITOCPOUHOI IIep-
CIIeKTMBE aBTOMATKU3aIMs MOKET 06eCIIeUnuTh Cy-
[IeCTBEHHOE TOBbIIeHNe (MHAHCOBO-9KOHOMM-
YeCKMX IoKasaTesei mpeanpusatuii orpacin. Ilo-
MMMO HEIOCPeICTBEHHO 3KOHOMMWYECKOTo 3¢-
(dexTa, 3TO OTKPbIBAET HOBbIE BO3MOSKHOCTMU [IJIsSI
9KOJIOTM3alMM TTPOU3BOJCTBA, IMOBBIIIEHNUS Kaye-
CTBa U paclIMpeHMs: aCCOPTUMEHTA BBIITyCKaeMOit
MIPOAYKIMY B COOTBETCTBUM C PACTYIIUM CITPO-
COM. B pmomnosiHeHNe K KOHKPETHbIM pe3ysIbTaTaM,
IOCTUTHYTBIM Ha JBYX MPEAIIPUSITUSIX IeJUTI0-
JIO3HO-OYMaykHOJ MPOMBIIIJIEHHOCTY, TIPUBEEH-
HOe 1cc/ieJoBaHMe MTOATBepXKIaeT 00II1e TeHeH-
MY ¥ MUPOBbIE TPEHIbI BHEAPEHMS aBTOMATH3a-
Uy ¥ 1UGPOBU3AIMM TTPOU3BOACTBEHHBIX ITPO-
1[eCCOB B 9TOJt OTpacin.

Hab6nrogaeMoe B IocjieIHNe TO/IbI COKpaleHne
TPYOOEMKUX OTlepalnii 3a CueT aBTOMAaTU3aIUN U
MCITO/Ib30BAHUS POOOTOTEXHUKM COTJIACYeTCs C
r7106a7IbHBIMM M3MEHEHUSIMM CTPYKTYPbI 3aHSITO-
cTU B mpombliniieHHOCTU. Eciin B cepenuue 2000-x
rOZI0B JIOJISI PYYHOTO TPyZAa B OTpacjiyu AOCTUTaza
50% u 6onee, TO K HACTOSIILIEMY BpeMeH) OHa CHU-
’K€Ha B pa3BUTHIX cTpaHax g0 15-30%.

OnTumMm3aIus Ipou3BO/ICTBEHHBIX ITPOIECCOB
¥ 5KOHOMUS PeCypCOB 3a CUET BHEIPEHUS «MHTEJI-
JekTyalbHbIXx» ACY COOTBETCTBYIOT K/IOUYEBBIM
1easM U crpaTerusam «Vugyctpust 4.0», IpusBaH-
HOJ BBIBECTU IIPOMBIILIEHHOCTb Ha HOBBIN YypO-
BeHb [IPOU3BOIUTENbHOCTY U 3P PeKTUBHOCTH. [To
pasIMYHBIM OIleHKaM, IIepexoj MpenrnpusTuit
I[€JUTIOJIO3HO-O0YMakHOTO  KOMIUIEKCA  BeIyIuX
CTpaH Ha «yMHOe» MPOM3BOACTBO TO3BOJUT CO-
KpaTUTh 3Hepromnotrpebsenme Ha 15-20%, BbI-
6pocbkl CO; — Ha 13-17%, MOBBICUTD BBIXOL [OTO-
BOJVI MPOIYKUMU 10 97-98%.

Vicrionb30BaHMe «MHTEpHETA Beleli», MalluH-
HOT'O 00y4YeHMsI, O0JIbIINX JAHHBIX OTKPhIBAET Ka-
YeCTBEHHO HOBBIE BO3MOXKHOCTM OIT€paTUBHOM
ONTUMM3AIUM TI0O KPUTEPUIO «CTOMMOCTb-Kaue-
CTBO» 3a CUET INTyHOKOI MHTerpauny GpuUsuIecKux
aKTMBOB C BUPTYaJbHBIMM MH(POPMAIMOHHBIMU
CUCTEMAMM B eIUHYIO KuOephn3nuecKyo dKOCHU-
cTeMy mpenmnpusaTus. MexaHM3MbI «CaMoOOOyue-
HMSI» TIPOMBIIIJIEHHOTO 000pPYIOBAHMUS TTO3BOJISIT
MMHMMM3MPOBATh 6Gpak M He3arlaHMPOBaHHbIE
MIPOCTOM.

BHenpeHue agauTUBHBIX TeXHOMOrMit (3D-me-
YaTy) B LEJUIIOJI03HO-O0YMaskHO MTPOMBIIITIEHHO-
CTU COOTBETCTBYET OOIIEMMPOBOMY TPEHIY pac-
MpoCTpaHeHUs! «1MdPOBOTo» MPOU3BOACTBA. DTO
OTKpbIBAET BO3MOSKHOCTb OBICTPOTO
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MMPOTOTUMNMPOBAHMS U BBIITyCKA MEJIKOCEPUIMHON
MHHOBAIIMOHHOM MPOAYKUUU, «UHIUBUIYATU3N-
POBAHHOV» TOA, KOHKPEeTHbIe 3ampockl. IIo mpo-
rHo3am, K 2030 rogy ¢ ucnonb3oBanuem 3D-npuH-
TepoB 6yaeT BbITycKaThest 1o 10-15% Bcero accop-
THUMEHTa OYMaykHO-KapTOHHBIX U3TENTNIA.

Takum 006pPa30M, COIVIACHO MEKTYHAPOIHBIM
TpeHJaM ¥ Tlepe/loBOMY OITbITYy pasBUTHIX CTpaH,
aBTOMaTM3auus, poborusaumuss u IudpoBas
TpaHchopMalus Ha OCHOBe KOHIenuuu «Hmy-
ctpus 4.0» ABISIOTCS OJIS TIPEONPUSTUN LeJUTI0-
JI03HO-6YMaykKHOI OTpac/v He JaHbI0 MOJIe, a SKM3-
HEHHOI1 HeOOXOAMMOCTbIO OIS obecreueHns KOH-
KypeHTOCIIOCOOGHOCTY, 6e30MacHOCTM, YCTONUM-
BOTO PasBUTHUS B YCIOBUSAX IJIOGAIBHOI 9KOHO-
MUKU U 9KOJIOTMYECKUX BbI30BOB.

3axkiaoueHue

B pesynbTaTe MpoBeAeHHOTO MCCAeNOBaHUS C
MUCTIOIb30BaHMEM CTAaTUCTUUYECKUX TAHHBIX IO OC-
HOBHBIM NPOM3BOACTBEHHO-9KOHOMMUYECKUM TI0-
KasaTesasM [ABYX KPYMHbBIX MPeIIPUITUIL 1IeJUTIO0-
JIO3HO-6YMaykKHOI MPOMBIIIVIEHHOCTHM 3a TTepUog, C
2019 mo 2021 rom, a Takke Ha OCHOBe aHa/IM3a
HAy4YHOU JTUTEPaTyphl U OTPACIEBbIX HOPMAaTUBOB
aBTOPOM ObLIM TIOJTYUEHBI CJIEIYIOININE KII0UeBbIe
pe3y/ibTaThl:

1. BHegpeHue aBTOMAaTU3UPOBAHHBIX CU-
CTeM YIMpaBAeHUs TEeXHOJOTMYECKUMM IIpoliec-
caMy 00ecmeuymnio pocT IPOU3BOAUTETLHOCTYU
Tpyha Ha ypoBHe +12% (mnm +14 TOHH rOTOBOIL
MPOAYKIIMYM Ha Yej0oBeKa B rof) Ha OAHOM IIpef-
npusatun u +8,4% (+9 T/4es1.) Ha APyrom Mnpenrpu-
SITUMN.

2. IlpoBemeHHass MopAepHM3alUs CUCTEM
KOHTPOJIS ¥ CTAOMIM3aLUy TTapaMeTPOB TEXHOJIO-
TMUYeCKOro peskuma M03BOJM/Ia YBEINIUTh BbIXO]]
OCHOBHOTO BellecTBa (arbda-1e/o03sl) ¢ 89,2%
1o 91,7% v cHU3UTD AOJI0 OPaKOBAaHHON MPOIYK-
uuu Ha 0,3-0,4 1.11.

3. KomiuiekcHas aBTOMaTM3almusa obecrie-
yyjia ONTUMU3ALUI0 UCIOJb30BAHUSI TTPOU3BOJI -
CTBEHHBIX PeCypCcoOB: COKpallleHMe pacxoja 3jeK-
TposHepruu Ha 3,1-4,2 KBT*u/T (Ha 6-7%); SKOHO-
MUIO ChIPbSI U MaTepuauioB Ha 38-47 Kr Ha TOHHY
11eJI110J103bI (Ha 3-6%).

4. bnmaromapsi cucTeMaM 3KOJOTUYECKOTO
MOHUTOPUHTA U PETyIMPOBaHuUS BbIGPOCHl SO2 1
NOX CHIDKeHbI Ha OAHOM U3 IPeaTpuUsITUii Ha 72 U
9,5 TOHHBI B IOl COOTBETCTBEHHO (-10% m -12% K
MUCXOAHOMY YPOBHIO).

5. Hcmonb3oBaHue PO6OTU3MPOBAHHBIX
KOMIIJIEKCOB Ha OT[eJbHBIX yUyacTKax IMO3BOJINUIIO
COKPaTUTb JOJI0 HEeKBAIMGUIMPOBAHHOTO pYyU-
HOro Tpyma ¢ 42% po 31%, m0OBbICUB

MPOU3BOAUTEBHOCTh aBTOMATU3UPOBAHHbBIX MO-
Iyneit Ha 37%.

6. CucremMbl aBTOMaTUYECKOI UaAeHTU(hNUKA-
uuu U orcineskusanus nponykuuu (RFID) B cpep-
HeM Ha 7,4 MUHYTBI COKPATUIU BpeMsl 06paboTKu
TPaHCIIOPTHBIX eIVHULI.

7. KioueBbIM (paKTOPOM OOecIeueHus MaK-
CUMAaJIBHOTO TOJIOXUTEIbHOTO 3¢ deKTa oT aBTo-
MaTu3alMy SIBJISIETCS KOMILUIEKCHBIV XapaKkTep ee
BHeJpeHMsI Ha BCeX 3TalaxX IMPOU3BOICTBEHHOIO
LMKIIa.

Takum 00pa3soM, BHeIpeHMUE aBTOMAaTU3VPO-
BaHHBIX CUCTEM U 3JIeMEHTOB IIM(POBOII 3KOHO-
muku («Mapyctpun 4.0») NMO3BOJSIET Mpennpusi-
TUSM II€JITI0JI03HO-0YMaKHOM MPOMBIIIIJIEHHOCTH
O HOBPEMEHHO MOBBICUTb KayeCTBO MPOAYKIUM,
VAYYIINT  MPOU3BOACTBEHHO-3KOHOMMUYECKIE
MOKa3aTeNn [esiTeIbHOCTY, 00eCIeunTb TMOKYIO
afanTanuio K KojaeGaHusIM CIipoca M ONTUMU3U-
pOBaTh NPUPOJOOXPAHHYIO AESATENbHOCTD. B cOBO-
KYITHOCTY 3TO AAeT MYJIbTUIUIMKATUBHBIN 3¢ deKT
MOBBIIIEHMsI 00IIeli KOHKYPEHTOCIIOCOOHOCTU U
repexojia OTpaciyu Ha TPaeKTOPHUIO YCTONUMBOTO
pasBUTUSI B YCAOBUSAX LMUGPPOBOI 3KOHOMUKU U
3KO0JIOTMUYeCKUX BbI30BOB XXI Beka.
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SHUKURLAEYV Sherzod Akhadovich
CEO, Jizzakh chemical plant for the production of cotton cellulose
(000 “Raw Material Cellulose”), Republic of Uzbekistan, Jizzakh

INTEGRATING AUTOMATION INTO COTTON PULP PRODUCTION:
THE PATH TO ENERGY EFFICIENCY AND SUSTAINABILITY

Abstract. Due to the expansion of the fields of civil use of cellulose and the range of products based on it for the
production of various cellulose materials and derivatives in recent years, the need to expand the list of industrial
brands of cotton pulp and improve the economic indicators of its production has increased.

In this regard, for the existing production of cotton pulp in Uzbekistan, an urgent task is to improve the technol-
ogy of pulp production, taking into account possible cost reduction, saving natural resources in production and
developing technological parameters for obtaining pulp grades that were previously practically not produced. In
addition, the adaptation of cotton pulp production for processing other types of vegetable raw materials is of con-
siderable interest.

Energy efficiency and energy conservation issues are a priority for modern industry, transport and other indus-
tries. This has become especially important within the framework of the new climate agenda aimed at reducing
natural resources and atmospheric pollution by combustion products. To improve the energy efficiency of natural
resources, an integrated approach is used, based on the application of a whole set of optimization measures.

The costs of energy resources and power supply systems of industrial enterprises range from 5 to 60% of the cost
of production, depending on its type. The share of energy costs has a steady tendency to increase worldwide, and in
Uzbekistan — to a greater extent due to the specifics of the transition economy.

Keywords: cotton cellulose, structure, properties, degree of polymerization, reactivity, natural resources, econ-
omy, energy conservation.
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BOEHHOE AEJO

TIAHUIIKUN Anekceit Bragymuposud
cIyniaTesib, BoeHHas akageMust MaTepUabHO-TEXHMUECKOTO 00ecrieueHus MMeHU
reHepasna apmun A. B. Xpynesa, Poccus, r. CaukT-IleTepoypr

O3I0P131H Bnagumup BaagumupoBuu
cIyiiaTesib, BoeHHas akageMust MaTepUabHO-TEXHMUECKOTO 00ecrieueHust MMeHU
reHepasna apmuu A. B. Xpynesa, Poccus, r. CaukT-IleTepOypr

COBEPHIEHCTBOBAHME XO0JIOAWJIBHOT'O TEXHOJIOTYECKOI'O
OBOPYIOBAHUNS B BOOPY>XEHHbBIX CUJIAX

AHHOmMauus. B dauHoli cmamee paccmampusaemcst 0npoc C08ePUIEHCINB0B8AHUS X0700UTbH020 MEXHON02U-
1eck020 060py008aHus 8 800pyHeHHbIX cunax. OceuleHsl 0CHOBHbIE HANPABIEHUS PA38UMUS MexHOJI02uUli 8 00/1a-
CMuU XpaHeHus U mpaHcnopmuposKku MamepuaibHsIx yeHHocmell, NpooyKmoe humaus u MeoUyuHCKUX npenapa-
moe. Ocoboe sHUMaHUe YOeneHO YAYUUIeHU0 IHeP20IpGekmusHocmu, MOOUILHOCU U HAOEHCHOCMU X0J100UTb-
HbIX CUCINEM, A MAaKxce UxX yCmotiuueocmu K IKCMpeManbHblM YCA08UAM. ABMOPbI NOOUEPKUBAIOM 8AXCHOCMb UC-
NOJIb308aHUSI COBPEMEHHBIX MEXHOI02ULL 071 06ecneueHus 60ecnocobHoCMU U 3 PekmuUBHOCMU 80eHHbIX Onepa-

yuti, a maxxce KomgpopmHuoix Yca08uti 07151 60EHHOCTYHCAUUX.

Kniouegvle cnoea: xonodunvHoe 060pydosaHue, 800pYiceHHble CUJIbl, COBEPUIEHCMB08AHUE, MEXHOJI02UL,
JHep203(hekmuUsHOCMb, MOOUTLHOCMb, HAOEXCHOCMb, YCMOLIMUBOCMb, MPAHCNOPMUPOBKA, MAMEPUANbHbLE YEeH-
HoCcmu, NPOOYKMbl NUMAHUs, MeduyuHcKue npenapamst, 60ecnocobHOCMb, I PexmusHOCMb, UHHOBAUUU.

BBenenue

[IpomoBOABCTBEHHAST CITy’k0a BOOPYKEHHbIX
cuit Poccuiickoil @eepaniuy UrpaeT BaskHYIO POJIb
B obecredyeHuM IUTAHUS BOEHHOCTYXKAIIUX U
oA aepskaHuM 60eCrIoCcO6GHOCTY BOVICK. OJTHUM U3
K/IIOUEBBbIX aCIeKTOB JesSTelbHOCTU MPOJOBOJIb-
CTBEHHO CTY>KObI SIBJISIETCSI OPTaHU3aLys XpaHe-
HMS IPOAYKTOB. B JaHHO cTaThe pacCMOTPUM OC-
HOBHbI€ aCIeKThI MPOHOBOIbCTBEHHONM CITYKObI B
BoopyskeHnnbix Cusax Poccum 1 0c0O6eHHOCTY Xpa-
HEeHMUS TPOTYKTOB.

[TpoTOBOILCTBEHHAS CIY)K0a BOOPYKEHHbIX
cun Poccun oTBeuaet 3a obecrieueHye KauyeCTBEH-
HOTO U c6aIaHCMPOBAHHOTO MMUTAHUS BOEHHOCITY-
KallMX BO BCEX BUAAX BOOPYKEHHBIX CwiI. s
obecrieyeHNsT MUTAaHMS BOEHHOCTYKAIIMX Ha pa3-
JIMYHBIX YPOBHSX (OT BOEHHBIX YaCTei 10 TPYINu-
POBOK BOJICK) CO3JaHa pa3BeTBJIEHHas CUCTEMa
MOCTaBOK M XpaHeHUs MPOJ0BOIbCTBEHHBIX 3ala-
coB [1].

TexHoMOrMYeckoe 060pymoOBaHMe TPOJOBOJIb-
CTBEHHO CJIyKOBI UTPAET KIIOUEBYIO POJIb B 06ec-
MeYeHU KaueCTBEHHOTO U 6e30TIacHOTO MUTaHUSsT

IJIs1 60JIBIIIOTO KOJIMYeCTBa JIoaeil. B JaHHoi1 cTa-
The PacCMaTPMUBAETCS BaKHOCTb IIPABUIbHOTO BbI-
6opa, sKCIUTyaTalluy U OOCITYKMBAHMS TEXHUKU
st obecrieyeHust 3PpGeKTUBHOrO GYHKIIMOHUPO-
BaHMUSI ITPOIOBOJIbCTBEHHBIX CITY3KO.

OOHMM 13 OCHOBHBIX aCIIEKTOB TEXHOJIOTMYEe-
CKOTO 060pyIOBaHMS MPOAOBOILCTBEHHOI
CIIYKObI ~ SIBJISIETCST  oOecrievyeHue COOJIOmeHMs
CTAaHIAPTOB 6€30MMaCHOCTM Y CAHUTAPUM TIPU TIPU-
TOTOBJIEHUM, XPaHEHUM U TPAHCIIOPTUPOBKE IIM-
HIEBBIX IPOAYKTOB. COBpeMEHHbIE TEXHOJIOTUU
TTO3BOJISIIOT aBTOMAaTU3MUPOBATh MPOLIECChI IIPUTO-
TOBJIEHMS TIAILN, 06eCIIeunBast PV 3TOM BbICOKMIL
YPOBEHb I'MI'MEeHbI M KauecTBa IMPOIYKTOB.

BakHBIM 371eMEHTOM TEXHOJIOTMYECKOro 000-
pyIOBaHMS SIBJISIETCS 0O0OpyHmOBaHME [JIs XpaHe-
HUS ¥ KOHCEpBayy MpoayKToB. OT MpaBUIbHOTO
BbIGOpPA M HACTPOIMKU XOJOOUIBHOTO U 3aMO-
PO30YHOTO 00OPYOOBAHMS 3aBUCUT COXPAHHOCTD
MPOAYKTOB U MpedoTBpallleHe pa3BUTUsI 6akTe-
pwii.

Kpome TOro, BaskHO OTMETUTb, UTO TEXHOJIOTH-
yeckoe  00OpymOBaHME  MPOIOBOJIbCTBEHHO
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CITY>KOBI TOKHO OBITh HE TOJIBKO COBPEMEHHBIM U
(OYHKIVOHAIBHBIM, HO ¥ 3HEProdhdeKTUBHBIM.
Hcnonb30BaHMe 060pyIOBaHMS C HU3KMM SHEPro-
MoTpebeHreM ITOMOXKET CHU3UTh 3aTpaThl Ha
3JIEKTPOIHEPTUIO U BOJY, UTO B CBOIO OUYepe/b I10-
JIOXKUTETbHO CKakKeTCS Ha 3KOHOMMUYECKO 3¢d-
dhexTMBHOCTM TIpearpusITs [1].

Takke CTOUT YIOEIUTb BHUMaHME OOGYUEHUIO
fepcoHasia 10 MPaBWIbHOM 3SKCILTyaTaluu U
yXOmy 3a TeXHMUKOi. O6yUeHHbII epcoHa; CMO-
SKeT MaKCUMaJIbHO 3((dEeKTUBHO MCIIOIb30BaTh
060pyIoBaHMe, IPOMJieBasl €ro CPOK CITYKObI U
TpenoTBpaIias BO3MOXXHbIE TTOJTIOMKHA.

UccnenoBauus B 067aCTU TEXHOJIOTUYECKOTO
0o60opymoBaHus  MPOJOBOJLCTBEHHON  CITYsKObBI
TakKe MOTYT BK/TIOUaTh aHaIM3 HOBBIX T€HIE€HIIMi1
M VHHOBAIIM B 9TOi cdepe, TAKUX KaK MPUMeHe-
HMe MCKYCCTBEHHOTO MHTeJJIeKTa, aBToOMaTu3a-
LIV TIPOIeCCOB MPUTOTOBAEHMS NUILIN, UCTIOTb30-
BaHMe 3KOJIOTMUECKM YUCThIX MaTepuaaoB B Mpo-
M3BOACTBE 000PYIOBAHMS U APYTME aceKThl, CII0-
COOCTBYIOIIME COBEPIIEHCTBOBAHUIO TPOJOBOJIb-
CTBEHHOI OTpac/n.

CoBpeMeHHbIe XOJIOAUIbHbBIE KaMepbl
(mkadpl) 1O TMpaBy MOXKHO Ha3BaTb OSHUM U3
[JIaBHBIX 3JIEMEHTOB ITPOIOBOILCTBEHHOI CTYKOe.
OHu o6ecreunBaOT CTaOWIbHYIO PabOTy BCEro
TBHUIOBOTO OGecrieueHus] BOMHCKOM dacTu. XO0Jo-
IUIbHOE 0060pYyAOBaHMe TTOMOTAIOT 3HAYUTENbHO
yBeJIMUnThb 3PDHEKTUBHOCTh XpaHEHUS TIPOAYKTOB
nuTaHu4 [2].

OCHOBHO€e Ha3HAuYeHMe XOJIOAMIbHBIX (MOPO-
3UJIbHBIX) MKAGOB — 3TO XpaHeHMEe ITPOTYKTOB -
TaHus. Kak mpaBusio, onTMmaabHas TeMieparypa
MCIIOJIb30BaHMe XOJOAWIbHbIX IKadoB, B cpel-
HeM OT +4...+8 °C, MOpO3MIbHBIX Kamep OT -15...-
22 °C. XonoamibHOe 060pyIOBaHME Pa3MEIaeTCs
BIIaJIV OT MCTOYHMKOB TeruIia (TeIIOBOTO 060pyHo-
BaHMsl), B LeJsIX U36ekaHUs TeIIooOMeHa U He-
JOIyIeHns rneperpesa [2].

[TopsimoK opraHM3alMy U MpPOBemeHus paboT
M0 KaTaJoru3aiuy MPOJOBOIbCTBEHHON CITYsKObI
Boopyxxennbix Cun P® ycranosneH I'OCT PB
0044-0001 - PB 0044-0019, a Takxke IpPMUKa30M
Munuctpa 060poHbl Poccuiickoit @egeparnyu ot 7
cenTs6pst 2017 r. N2 533ncn «O6 yTBepsKOeHun
IMopsigka opraHusaiyuy paboT IO KaTaaoTU3aIUy
MpeaMeTOB CHaOxeHUsI BoopyskeHHbIX Cun Poc-
curickont ®enmepanym» [1].

Vmerolyecs: X0nOOUAbHbIEe KaMepsbl (IIKadbl)
M3TOTOBJIEHBI U3 HepsKaBewIleil CTalu, paccum-
TaH, BepU MMeIOT XOpOoIliMe YIIJIOTHEHUS, TakKe
OCHallleHbl HarpeBaTessiMU CaMOJi ABepU B LIesX
MpenoTBpalleHus IpUuMep3aHus JBepy K KOpIycy

XOJIOOWIbHMKA.

HekoTopble MpuMepbI XOI0AMIbHOTO 060pYH0-
BaHMSI, KOTOPOE IMIMPOKO UCIIONb3YETCS B MPOAO-
BOJIbCTBEHHOII CITysKOe:

e  XosoawIbHBIE KaMephbl: IpelHa3HaUYeHbI
DI XpaHeHUs 60JIbIINUX 06bEMOB IPOIYKTOB P
HU3KUX TeMIlepaTypax. Mcrmoab3yoTcest B pecTopa-
Hax, Kade, cymepMapkeTax U OPYTUX IPemIpusi-
TUSIX TIUTAHUS.

e  XojomuabHbIE CTOMBI: 06OpymOBaHME C
paboueil MOBEPXHOCTbIO ¥ BCTPOEHHBIMM XOJIO-
IWJIbHBIMM OTCEKaMM, YOOOHOe MJIST TPUTOTOBJIE-
HUSI OJIION, ¥ XpaHeHUSI MHTPeIUEeHTOB MO/, IIOCTO-
SIHHBIM OXJIQKIEHIEM.

e  BUTpMHBI [ OXJaKAEHMUS: MCIOIb3Y-
I0TCSI JJIST AE€MOHCTpPAUMM M XPAHEHUS] CBEKUX
MIPOAYKTOB, HAITUTKOB, KOHIUTEPCKUX U3IEINIA U
IPYTOii OXTasKIaeMOoii TPOTYKIIVMN.

e  XojomuabHble MIKagbl: KOMIIAKTHOE 000-
pyIooBaHMe [Ji1 XpaHeHMs MPOAYKTOB IIPU OIpe-
IleJIeHHOV TeMmIiepaType. MOTyT MCITOIb30BaThCS
KakK JIJIsI KYXOHHOTO, TaK ¥ [AJIs TOPTOBOro IMpuMe-
HEeHMUSI.

TO IUILIb HEKOTOPbIE TPUMEPBI XOJ0IUIbHOTO
000pyIOBaHMsI, KOTOPOE UTPAeT BaXKHYIO POJIb B
obecrieueHUM MPABUWJIBHOIO XpaHEeHUs U 0To6pa-
SKeHMSI IPOAYKTOB B ITPOAOBOILCTBEHHOI CITYKOE.
OHO mOMOraeT COXPaHUTb CBEKECTh M KaueCTBO
MIPONYKIINMM, a TaKKe obecrieunBaeT 6€30macHOCTh
MIAIIEBBIX TPOIYKTOB [JIs TOTpeOuTeNei.

XpaHeHye MPOAYKTOB B BOOPYKEHHBIX CHJIaX
Poccun ocyImecTBisieTcs B COOTBETCTBUM C CAHU-
TapHBIMM HOpMaMM U IIpaBujaaMyu 6e30IacHOCTM.
i 9TOr0 MCHOJB3YIOTCSI CIlelMaibHble CKIIaMI-
CKMe TIOMeIleHMsI, OCHallleHHble COBPEeMEeHHBIM
obopymoBaHueM. IIpOmyKTBI pasmeysiioTCsS Ha
TPYIIbl B 3aBUCUMOCTM OT UX XapaKTEPUCTUK,
CPOKOB TOJHOCTU ¥ 0COOGEHHOCTEl XpaHeHMsI.

OCHOBHbIE TIPUHIVITBEI XpaHEHUST ITPOTYKTOB B
BOODY>KEHHBIX CUJIaX CUMTAIOTC [3, €. 3-7]:

1. CobOmomeHne CaHUTAPHBIX CTAHIAPTOB U
MIPaBWI TUTMEHBI IIPY XPaHEHUM ITPOAYKTOB.

2. PaspmeneHue mpOAYKTOB IO KaTErOpUsM U
YCIOBUSM XpaHeHUs [IJisT MpemoTBpalleHMs] 3a-
TPSISHEHMS U TIepeceveHus 3araxoB, PeryiasipHbIi
KOHTPOJIb TEMIIEpPATyPHOrO pexkuMa Ha CKIamax
IJISE TIpeIOTBPAIeHNsT PAa3SMHOKEHMST 6aKTepuii 1
COXpaHEHMSI CBEKECTY ITPOTYKTOB.

3. IlpoBemeHue MHBEHTApMU3aLUM U KOH-
TPOJIsSt CPOKOB F'OTHOCTH IJ1S1 IPeIOTBpaIle s UC-
IT0JIb30BaHMSI TPOCPOUYEHHBIX IIPOTYKTOB.

4. OpraHusauys MpaBUIbHOTO MOBEOEHUS C
MIPOAYKTAMU U PalMOHAIBHOTO VCIIOIb30BAHMS
MHUIIEeBbIX 3aI1aCOB.
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5. KauecTBeHHas IMOATOTOBKA BOEHHBIX IO-
BapoB, PabOTAIOMIMX B COCTaBe MPOIOBOIbCTBEH-
HOJi CJTYKOBbI, B OGecrieyeHuy MUTAaHUSI BOEHHO-
CITysKaIIyX.

Takum 06pa3oM, MPOIOBOJILCTBEHHAS CITyKOa
BOOPY)KEHHBIX CUJT Poccuy obecrieunBaeT Hafexk-
HOe XpaHeHMe ¥ KaueCTBeHHOe IUTaHue BOeHHO-
CITYSKAIIX, YTO SIBISIETCST BAKHBIM (PaKTOPOM ITOI-
JepskaHust 60ecrmoco6HOCTU U 3(PEHEKTUBHOCTH
BoJick. CoOJTIOIeHNe BCEX YCTAHOBIEHHBIX HOPM U
TIPaBJI SIBJIIETCSI OCHOBO YCITEIIHO IeSITebHO-
CTU TIPOJOBOJIBCTBEHHO CTY>KObI BOOPY>KEHHBIX
cuit Poccum.

XpaHeHMe TPOIYKTOB B BOMHCKOI YaCTy SIBJISI-
€TCSI BaXHBIM acIeKTOM o6ecrieueHus] MUTAHUS
BOeHHOUTYKaIIuX. D(pdeKTuBHOEe 1 Oe30macHoe
XpaHeHMe MUIIEBBIX 3aM1acoB 0OecreunBaeT Mof-
IepskaHye 60ecroco6HOCTY BOVICK M 3I0POBbSI BO-
€HHOCIY>XaluX [2, 4].

IIpoAyKThI MATAHUS B BOMHCKOI YacTy OJjIe-
5KaT CTPOTOMY KOHTPOJTIO U PETY/ISIPHON ITPOBEPKE.
g mMx XpaHeHUs WCIOJb3YIOTCS CHelMalbHbIe
CKIAACKMe TIOMeINIeHus, 060pyI0BaHHbIE C yue-
TOM TpeGOBaHMIT CAaHUTAPHBIX HOPM ¥ IIPaBWUII
6esomacHOCTU. IIPOAYKTHI  pasmeNsioTcs Ha
TPYIIIbI B 3aBUCUMOCTM OT MX XapaKTePUCTUK U
CPOKOB T'OJJTHOCTH.

Taxkum 06pa3oM, XpaHeHe ITPOIYKTOB B BOMH-
CKOJ YaCTH SIBJISIETCS CJIasKEHHBIM ITPOLIECCOM, KO-
TOpPBIII ObOecrieunBaeT HeOOXOOMMOe MUTaHME U
MmojiepskaHne  60ecroCO6GHOCTM BOEHHOCTYKa-
1111758

BoeHHast 4acThb OOBIYHO MMeEET CIlelyaIbHbIe
CKJIaIbl ¥ XPaHUIUIIA IJISI TIPOIYKTOB. IIPOMYKTHI
XPaHSITCS B COOTBETCTBUM C CAHUTAPHBIMU HOP-
MaMu ¥ mpaBuiamMmu 6e3omnacHocTn. [TuieBsie 3a-
T1achl OIpa3aesIOTCsI Ha KATerOpUM B 3aBUCUMO-
CTY OT UX XapaKTEPUCTUK U CPOKOB TOJAHOCTH [5].
KoHTpoJIb 32 XpaHeHreM IIPOIYKTOB OCYIIECTBIISI-
eTCsI CeIMabHO 00YUeHHBIM ITePCOHAIOM, KOTO-
pBIi cleguT 3a COGIIOIEeHMEeM TeMITepaTypHOro
pPEXXMMA, YMCTOTHI U MOPSIAKA HA CKIagaX. Takke
TIPOBOAMTCS PeryjsipHas MHBeHTapu3alus 1 KOH-
TPOJIb CPOKOB F'OJHOCTY IIPOAYKTOB. BoeHHbIe TT0-
Bapa 3a00TSTCS O TOM, UTOOBI ITPOAYKThI OBIIN MC-
T10JIb30BaHbI BOBPEMSI ¥ IIPUTOTOBJIEHBI C COOITIO-
IeHreM BceX HeOOXOAVMBIX CTAaHIAPTOB U TPe6o-
BaHUI.

BoiBo,

B pesyibTaTe M3yuyeHUS M aHAIN3a COBEPIIEH-
CTBOBAHUSI XOJOOUIBHOTO TEXHOJOTMYECKOTO
obopymoBaHuss B BoopykeHHbIXx Cumiax MOKHO
cenaTh BBIBOJ, O 3HAUMUTENbHOI BasKHOCTY ITOTO
rpoliecca mjig obecrieyeHus 60eCroCOOHOCTU U
5(pdeKTUBHOCTM BOEHHBIX omepauuii. IIpumenHe-
HMe COBPEMEHHBIX TEXHOJIOTMIA TTO3BOJISIET TIOBBI-
CUTb 5HepProd3d@eKTUBHOCTb, MOOGUIBLHOCTL U
HaJIe’KHOCTh XOJIOAVJIBHBIX CUCTEM, UTO B CBOIO
ouepenb obecrieunBaeT 6oiee 3pheKTUBHOE Xpa-
HEHME ¥ TPaHCIIOPTUPOBKY MaTepUaTbHbBIX I€H-
HOCTENM, MPOAYKTOB MUTAHUS U MEIUIVHCKUX
TperaparToB. YCTOMUMBOCTb 060PYIOBaHMS K 9KC-
TpeMaJbHbIM YCJIOBUSIM TaKKe UIPaeT BaskKHYIO
poJib B 06ecreyeHy HelpepbIBHOCTH OIlepariuii.
HanbHeliliee pa3BUTHE M BHeApeHNEe MHHOBALIMIA
B TAaHHON cdepe MO3BOIUT CYIMIECTBEHHO YITy4-
IINTH YCIOBUS JKU3HU U pab0OTy BOEHHOCTYKAIINX,
a TaKkke MOBBICUTD 001IYI0 3(PPEeKTUBHOCTH BOEH-
HBIX CTPYKTYP.
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Abstract. This article considers the application of Q-learning with approximation to create artificial intelligence
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ment learning, gym, game environments.

n recent years, the gaming industry has taken a

huge leap forward and has begun to attract more
and more people around the world. It is quite easy
to understand such a rise in the popularity of video
games: all thanks to the widespread use of com-
puter technology. Thanks to this, unlike other
forms of entertainment, computer games have be-
come much more accessible to the end user.

The Russian gaming market is no exception,
and its importance and potential continue to grow
every year. The rapid growth in the number of play-
ers and the variety of gaming platforms create
huge opportunities for the development of the in-
dustry in the Russian Federation.

In 2021, the Internet Development Institute
(IDI) of the Russian Federation announced that
they plan to provide long-term support for game
projects of Russian developers. In 2022, due to the
refusal of major stores to accept payments from
Russia, the government plans to support the Rus-
sian gaming market by allocating at least 1 billion
rubles for the development of computer games in
Russia. In 2022 the IRI intends to support about
177 game projects created by Russian developers.

As the industry itself grows, so do the require-
ments for the games themselves, and one of the
most important aspects is artificial intelligence.
Under game artificial intelligence is understood a
set of software methods that are used in video
games to create the illusion of intelligence in non-
player characters.

In-game artificial intelligence can be applied to
various aspects of gaming, such as managing the
behavior of enemies, allies, or neutral characters,
creating adaptive gameplay, managing game bal-
ance, creating realistic and challenging artificial
behavior, and more.

The development of in-game artificial intelli-
gence is of great importance to the gaming indus-
try as it can significantly improve the gaming ex-
perience of players, making it more immersive, di-
verse, and challenging. Also, gaming artificial in-
telligence can help developers create more com-
plex and engaging games, which helps to attract
new players and retain existing audiences.

This paper proposes to review Q-learning
methods with approximation: DQN and its modifi-
cation DDQN.

Methods

One of the Gym library environments was cho-
sen as the environment for reinforcement learn-
ing.

Gym is a library for developing and testing re-
inforcement learning algorithms developed by
OpenAl. It provides a set of environments for cre-
ating and evaluating agents that can learn in the
environment and make decisions based on their
experience. Various environments for agent learn-
ing are provided, such as Atari games, robot simu-
lators, classical control problems and many others.
And also Gym provides a user-friendly interface to
create your own learning environments.
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Reinforcement learning is a machine learning
method in which an agent learns based on the ex-
perience gained from interacting with the environ-
ment. It is used to train systems to make decisions
and act in uncertain and volatile environments,
which is well suited for gaming projects.

Q-learning. Q-learning is one of the reinforce-
ment learning algorithms, the main idea of which
is that an agent can independently learn to choose
optimal actions in each situation without having a
predetermined strategy. In the process of learning,
a utility function Q is formed on the basis of the
reward received from the environment, which al-
lows the agent to take into account its past experi-
ence of interaction with the environment.

The Bellman equation for Q-learning is:
Qs,a)=(1—a)*Q(s,a) +ax*(r+vy=*
maxQ(s’,a")), where « is the learning rate, r is the
reward received, y is the discount factor (reflecting
the importance of future rewards), s' is the next
state, a' is the next action.

Q-learning, however, has disadvantages. Since
conventional Q-learning requires computing val-
ues over all state-action pairs, the execution can
take a large amount of time in an environment
with a large number of actions.

The main problem with conventional Q-learn-
ing is that the state space may not be discrete, in
which case compiling a Q-table is an extremely
hard task. In order to avoid this, Q values should
be approximated. One option for approximation is
the use of neural networks.

Deep Q Network (DQN). DON is a deep learning
algorithm that uses a neural network to train an
agent to make decisions in the environment.

DON uses the neural network to determine the
Q-function score. The Q-function values provide
an estimate of how well the agent will perform in a
particular state given all subsequent actions.

The Bellman equation for computing the Q-
functionis: Q(s,a) = r + y * max = Q(s’,a"), where
Q(s, a) is the value of the Q-function for state s and
action a, r is the reward for performing action a in
state s, y is the discount factor, s' is the next state
after performing action a in state s, a' is the action
chosen using a greedy strategy.

The input of the neural network is a screen de-
scribing the current game situation, after which it
passes through a DQN network representing sev-
eral convolutional layers, and then through several
fully connected layers. The output of the network
is the choice of action.

The architecture of the DQN network:

— Convl(4, 32, 8, 4) is the first convolutional
layer,

—  Conv2(32 64, 3, 2) is the second convolu-
tional layer,

—  Conv3(64, 64, 2, 1) is the third convolu-
tional layer,

—  Fnl (7*7*64, 512) is the first full-link layer,

— Fn2 (512, action) is the second full-link
layer.

There are two other important components in
DOQON: Replay Memory and a separate target func-
tion.

1. Replay Memory is a buffer that stores se-
quences of states, actions, rewards, and next states
that the agent has interacted with the environ-
ment.

Instead of training a neural network on sequen-
tial observations, mini-packets of data are ran-
domly selected from Replay Memory for training.
This allows the agent to learn from a wider variety
of data and avoid overtraining on specific se-
quences.

2. The individual target function has the same
architecture, but the target network parameters
are updated much less frequently. Instead of using
predicted Q-values to update immediately after
each learning step, the DQN algorithm uses the
target network to compute target Q-values, which
are then compared to the predicted Q-values to
compute the learning error.

The target network parameters are updated
much less frequently. Instead of using the pre-
dicted Q-values to update immediately after each
training step, the DQN algorithm uses the target
network to compute target Q-values, which are
then compared to the predicted Q-values to com-
pute the learning error.

Double Deep Q Network (DDQN). DDON is a
modification of the DON algorithm designed to
improve its performance and stability when train-
ing a neural network.

The Bellman equation for DDQN is:
Q(s,a) =r +y = Q_target(s',argmax(Q(s', a))),
where Q function value for state s and action a, r is
the reward for performing action a in state s, y is
the discount factor, s' is the next state after per-
forming action a in state s, a' is the action selected
using a greedy strategy, Q_target is the target Q
network

The basic idea behind DDQN is that instead of
using a single neural network for Q-value estima-
tion and action selection, as is done in classical
DON, two separate neural networks are used: one
for action selection and one for Q-value estima-
tion. This allows the separation of the action
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selection process from the action value estimation,
which can lead to more stable learning.

Conclusion

Nowadays, due to the huge growth in popular-
ity of the video game industry, the demand for the
quality of the games themselves, as well as one of
the most important aspects of modern video
games - artificial intelligence - is also growing.
This paper discusses one type of reinforcement
learning, Q-learning and its variant, Q-learning
with approximation, as a way of realizing artificial
intelligence in video games. The main advantage
of Q-learning is the relative simplicity of its reali-
zation and the ability to learn in uncertain envi-
ronments. However, in complex systems, with a
large number of states, the algorithm can run
slowly and as one way to solve this problem we
consider the use of approximation with the help of
neural networks.
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IMPUMEHEHME Q-OBYYEHUSA C ATIITPOKCUMAIIVMEN
JOJIS1 PEAJIN3AIINN UTPOBBIX ITPOEKTOB

AHHomauus. B danHoli cmamee paccmampusaemcs hpumeHerue Q-o0yueHust ¢ annpokcumayueti dist co30a-
HUS UCKYCCMBEHH020 UHMeJL/IEKMA 8 U2PO8blX NPOEKMAax #aupa «apkada». Paccmompena 8aicHocms UCKYCCmeeH-
HO020 UHMeJLIeKma ona ueposoii uHdycmpuu. B cmamee onucsieaemcs anzopumm Q-learning u ezo Hedocmamxku, a
makce Mo, Kax annpokCUMayusi ¢ NOMOWb0 HEUPOHHOT cemu Moxem NoMous U30asumscs om amux Hedocmam-
K08. B cmamee paccmampusarimcs aizopummost 21y60K020 00yueHus 0Jisi apKaoHsix uzp.

Kntoueewle cnoea: uckyccmeeHHulili unmesnnexkm, Q-o6yuerue, Q-obyuerue ¢ annpoxkcumavueti, DON, HelipoH-
Hasi cems, 00yUeHue ¢ nodKpenjieHuem, gym, uzpossie cpedbl.
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JUSTIFICATION OF THE MATHEMATICAL MODEL OF MIXED INTEGER
PROGRAMMING FOR OPTIMIZING SCHEDULING OF JOB PACKETS

Abstract. When implementing modern information technologies, there is a need to process large volumes of
different types of data. Working with large amounts of data is an integral part of professional development; efficient
processing of large amounts of data is the foundation for the success of your project. The solution to this problem is
realized by creating resources that provide users with services for thematic data processing. Because Data from
various sources is accumulated in the reception buffer of the processing center, then the system processes data of
different types. Also, the conveyor system does not receive one task for processing, but a set of them (package). Then
the data storage buffer simultaneously contains several sets of data of different types. Due to the large volumes of
data being processed and the presence of restrictions on the time to obtain results, it is necessary to perform the-
matic processing as part of high-performance computing systems. In this regard, the task of managing data pro-
cessing in these systems and developing methods for its implementation is urgent. Optimizing data processing al-
lows us to reduce time costs, improve performance and increase the availability of data processing. Fast and reliable
data processing also improves the quality of decisions made and contributes to successful business operations.

Keywords: task packages, multi-stage system, sets of results, schedule, limiting the duration of time intervals

for the system operation, MILP, flow-shop, batch.

he scheduling of job packages in multi-stage

systems is a complex task that often involves
various constraints and limitations. In this article,
we focus on justifying the implementation of a
mixed integer linear programming (MILP) mathe-
matical model for optimizing the schedules of job
packages.

Methods

To address the challenges of scheduling job
packages, we implemented a MILP mathematical
model that takes into account the formation of re-
sult sets and the limitation of system functioning
time intervals. As the problem of determining job
package compositions and groups is NP-hard, we
utilized approximate optimization methods. Addi-
tionally, we developed a method for constructing
initial solutions for optimizing groups of job pack-
ages, as well as an algorithm for distributing job
package execution results into sets within limited
duration time intervals.

Results

The concept of program execution on a con-
veyor involves dividing it into fragments, each of
which is assigned to a corresponding segment of

the conveyor. The processing routes for all types of
data are identical, strictly fixed, and involve pass-
ing through all conveyor segments. Let's introduce
the following designations:

1. I - the index of the conveyor segment

(=11L);

2. n - the number of data types processed in
the system,;

3. i — the identifier of the data type
(i = Ln);

4. n'-the number of elements in the data set
characterized by index i.

Data of the i-th type (i = 1, n) are processed by
the corresponding program. The system uses n
types of programs processing n types of data.

To form solutions for data batch compositions,
the following notations are introduced:

1. mi-the number of data batches of the i-th
type (i = 1,n), formed at the first decision-mak-
ing level;

2. M - avector corresponding to the quanti-
ties of data batches of n types, formed from ele-

ments mi;
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3. A - amatrix, where the element aih repre-
sents the quantity of i-th type of data in the 4-th
batch (h = 1,m,).

The solution formed at the top level of the sys-
tem hierarchy is represented as: [M, A], where:

1. M - a vector of the quantity of data
batches of i-th types (i = 1,n);

2. A - a matrix of batch compositions.

In accordance with the solution for batch com-
positions, it is necessary to determine the se-
quence of their processing on the conveyor seg-
ments, the batch processing schedule. The batch
processing schedule is denoted as 7, representing
a set of sequences ! for launching batches for pro-
cessing on the [-th conveyor segments (I = 1,L).

The schedule 7 is formed assuming that the
batch processing sequence is the same on all con-
veyor segments.

For the formalization of the sequences of ml,
the following is denoted:

1. P - amatrix of the batch processing order;

2. py =1, if the batch of data of i-th type oc-
cupies the j-th position in the sequence ;

3. pi;=0if the batch of data of i-th type does
not occupy the j-th position in the sequence 7;

4. The dimension of the matrix is n x np,
where np is the number of batches in the w! se-
quences (n, = YiL;m;).

Since the batch processing order is the same on
all segments, it is sufficient to define a single order
matrix P.

We introduce the matrix R - the matrix of the
quantities of data of the i-th types in the batches
occupying the j-th position in the sequences n! (ry;
- the quantity of data of the i-th type in the batch
occupying the j-th position in ! sequence).

Then, the solution formed at the lower level in
the system hierarchy takes the form [P, R].

For the formalization of the two-level decision-
making model for batch compositions and their
processing schedules in a conveyor system, the
following notations are introduced:

1. t! - the duration of processing data of the
i-th type on the [-th conveyor segment (I = 1,L);

2. tﬂ; — the matrix of the start times of pro-
cessing the g-th data in the batches occupying the
j-th position in the 7! sequence (¢ = L,n,,n; =
Yh=1Tnj , Where n; — is the quantity of data in the
batch occupying the j-th position in 7! );

3. np — the number of batches formed at the
top level of the hierarchy (the index of the last
formed batch);

4. nnp - the quantity of data included in the
np-th batch (the index of the last data in the n,-th

batch);

5. tgg,,
last data in the batch with index n, on the L-th
conveyor segment.

Then, the time of completion of processing this
batch on the L-th segment and the time of comple-
tion of processing all data in the system are deter-
mined by the expression:

tr(l)ll)‘ Nnp + Z’ﬁ:1 tll; X ph,np (1)

Therefore, the two-level model for determining
effective batch compositions and their processing
schedules takes the form:

1. the first (top) level: min f;, where:

= tg;nnp + Zh 1th X Phn,

2. the second (lower) level: min f5, where:
L ™

- the start time of processing the

+

1 l
[tjoln] -1 +Zthxph,j—1
h=1
np My n
01 ol l
Yo 33 Lo S
=2 o1

j=1q=2

Thus, we have justified a two-level program-
ming model for forming data batch compositions
and their processing schedules in conveyor sys-
tems.

Conclusion

The study demonstrates that the proposed
method, including the use of local optimization for
group compositions, has shown promising results
in increasing the number of formed result sets
from task package executions in comparison to
fixed groups. Furthermore, the dependence of
scheduling efficiency on input parameters of the
problem has been analyzed, providing valuable in-
sights for optimizing job package schedules in
multi-stage systems.
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TKAYEHKO Axrenmnna CepreeBHa
CTyfneHTKa, MHCTUTYT MHPOPMAaIIMOHHBIX TEXHOJIOT U,
CeBacTOIIONBbCKMIT TOCYIAPCTBEHHbBIN YHMUBePCUTET, Poccus, . CeBacTOIONb

KPOTOB Kupwui Bukroposuu
JOLIEHT, JOKTOP TEXHUYECKUX HayK,
CeBacTOIIONIbCKMI TOCYAAPCTBEHHbBIV YHUBEPCUTET, Poccus, r. CeBacTOII0/b

OBOCHOBAHUE MATEMATUYECKO MOJIEJIN CMEUIAHHO
IIEJIOUMCJIEHHOTO ITPOTPAMMUPOBAHUS OIITUMU3ALIUU
PACITMUCAHUI ITAKETOB 3AJTAHUI

AnHomauus. Ipu peanuzayuu co8pemMeHHbIX UHPOPMAYUOHHBIX MEXHOI02ULl 803HUKAemM HEOOX00UMOCMb 00-
pabomxu 6oabwux 06seM08 pazHomunHylx OaHHslx. Paboma c 601bWWuUM 006eMOM OAHHBIX 81MCsl HeOmseMmJie-
Molti uacmulo npogpeccuornanvHoii pazpabomku, appekmusHas o6pabomka 60abLUX 006eM08 OAHHBIX — IMO (PYH-
dameHm ycnexa eauiezo npoekma. Pewenue a3moii 3adauu peanusyemcs nymem co30aHus pecypcos, hpedocmasns-
HOUUX NOJIL308AMENAM YCIIy2U N0 memamuueckoli o6pabomke daunsix. T. K. 8 6yhepe npuema ueHmpa 06pabomxu
Hakanaueaiomcs 0aHHble OM pasau4HbIX UCMOYHUKO8, M020d cucmemoli 06pabamoieaiomcs daHHble PA3HbIX MU-
nos. Takxce Ha 00pabomky 8 KoHaeliepHyl cucmemy He nocmynaem 00HO 3adaHue, a ux Habop (nakem). Tozda 6
6ydepe xpaHeHus: 0aHHbIX 00HOBPEMEHHO HAXO0OIMCSL HECKOIbKO HAO0P08 OaHHbIX PA3HBIX MUNos. B cuny 6onsuuux
00Bem08 00pabameleaemoix OAHHbIX, HANUUUS 02PAHUUEHUTI HA 8pemsl NOTYyUeHUs pe3ybmamos mpedyemcs ebi-
NOJIHAMb MemMamuueckyo 00pabomky é Cocmase 8bICOKONPOU3BOOUNENBHBIX 8bIULCTUMENBHBIX CUCINEM. B c853U ¢
2MuUM A6/15eMmcsl akmyaivHoli 3adaua ynpassieHus 06pabomxoti OaHHbIX 8 IMUX cucmemax u pa3pabomku cnoco-
006 e20 peanuzayuu. Onmumusayust pabomsi ¢ OAHHsIMU NO36015€M HAM CHU3UMb 8PEMeHHble 3ampambl, yayy-
Wums npou3eo00UmMenbHOCMb U N08bICUMb 0CMYNHOCMb 06pabomku daHHsIX. Boicmpas u HadexcHas 06pabomxa
OaHHbIX MaKxce yaydaem Kauecmao NPUHUMAeMsbIX peuleHull U cnocobcmayem ycneuiHsim OU3Hec-onepayusm.

Knioueesle cnosa: nakemol 3a0aHuL7, MHoz2ocmadutible cucmemeol, H(160pbl pe3yjiebmamaos, pacnucadue, oepa-
HuueHue OnumeabHoCmu B8PDEMEHHbIX UHMEpPBa08 0N CUCMEMHbIX onepauuﬁ, CMEWAHHO uenovucjieHHoe npo-
epammuposadue, nomok, napmus.
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SPEECH SYNTHESIS WITH PRESET SPEAKER EMOTIONS
USING TACOTRON ARCHITECTURE

Abstract. This paper is devoted to the analysis of existing solutions in the field of speech generation and, in
particular, their effectiveness in the synthesis of emotional speech. Here are considered the features of speech syn-
thesis using convolutional and recurrent networks, as well as architectures that use these neural networks to solve
the problem of synthesizing speech close to human speech. Speaker emotion is a very important feature that adds
liveliness and flexibility to synthesized speech, but is not always correctly or sufficiently captured even with ad-
vanced speech synthesis systems. The Tacotron 2 architecture, which provides high quality synthesized speech and
is open to various add-ons or modifications, is considered as one of such systems. Based on this architecture, a
subsystem is implemented that allows speech synthesis with a preset speaker's emotion to obtain a more emotional

sound compared to analogues.

Keywords: speech synthesis, deep learning, convolutional networks, recurrent networks, Tacotron, emotional
synthesized speech, neural networks, comparison of speech synthesis systems.

Introduction

Speech synthesis directly represents the gener-
ation of a speech signal based on printed text by
restoring the shape of the speech signal from its
parameters. It should provide generation of speech
with natural sounding, preserving to a proper ex-
tent the parameters of the speaker's voice.

Speech synthesis systems started their way
back in the XX century, but received a serious
boost in development due to the active introduc-
tion of deep learning and today they are capable of
producing results almost identical to human
speech. This has allowed them to find application
in many fields, from audio books to customer self-
service systems in various spheres or generation of
voice for use in media products.

However, there are no universal solutions that
can produce equally good results when generating
speech with certain characteristics: speech is not
always natural and lively or emotional. One of the
problems leading to this is that the speech

synthesis system becomes too accustomed to the
parameters inherent in the training sample — from
the voice characteristics of a particular speaker to
the range of his emotions. For this reason, such
systems require certain presets that can adjust the
sound of synthesised speech to the task at hand.
As one of them, it can be considered speaker's
emotion preset during speech synthesis, which
will allow generating speech within a specific emo-
tion, rather than obtaining a generalised less emo-
tional speaker's sound based on his audio data.
Methods
The implemented subsystem is based on the ex-
isting open-source neural network Tacotron 2.
Tacotron is a neural network which is using
deep recurrent networks for speech synthesis, con-
sisting of two main modules: a module for convert-
ing mel-spectrograms into a wave signal and a
module for generating a mel-spectrogram based
on a textual description. Its architecture is pre-
sented lower (pic. 1).
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Pic. 1. Tacotron 2 architecture

Its second module consists of several layers, in-
cluding a textual symbol embedding layer repre-
senting the input text as vectors, several LSTM
(Long short-term memory) layers, which are more
advanced implementations of standard recurrent
networks for context transfer, and several convo-
lutional layers for speech feature generation and
transfer [1].

Before proceeding further with this architec-
ture, it is important to review its main elements
mentioned earlier:

e convolutional networks (CNN);

e long short-term memory networks (LSTM)
- a more advanced form of recurrent neural net-
works architecture (RNN);

e character embedding layer for obtaining a
vector representation of the input characters.

1. Convolutional networks. They are predomi-
nantly used for image processing, but can also be
applied to audio data processing. For example, a
spectrogram of an audio track can be represented
as an image.

The convolution layers perform a convolution
operation using a set of filters applied to the input
image and allow the extraction of local features.
After the convolution operation, a ReLU (Rectified
Linear Unit) activation function is usually used.

A convolutional neural network has the follow-
ing structure:

1. The convolutional layers.

2. Pooling layers.

3. Fully connected layers.

The layer is called a convolution layer because
it provides the convolution computation. It is de-
scribed by the following formula:

flx,yl* glx,yl = X3 = Xmy=—oo f [0, m2] *

glx —ny,y —nyl, )
where:
f[ni, nz] — the brightness values of the image
pixels;

g[x — ny, y — ny] — filter weights.

2. Recurrent Networks. While convolutional
networks have been applied mainly to images, re-
current networks are actively used in natural lan-
guage processing (NLP). These are networks that
contain inverse connections and allow infor-
mation to be stored.

The idea behind a recurrent network is that in-
formation is used sequentially and all data is pro-
cessed in a context-aware manner. This is useful
when it is required to predict the next word in a
sentence based on the previous one. Thus, recur-
rent networks are an excellent option for pro-
cessing sequential data, which can include both
text and audio.

The structure of the recurrent network is as fol-
lows:

1. Input vector x at some step t.

2. The hidden state h; at step t, which is up-
dated while processing the input data sequence.

3. Outputyatstept.

The RNN performs the processing of sequential
input vectors x based on the recurrence formula:

he = fiw(he-1, %), (2)
where:
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h; — a new state;

f. — some function with parameter w;

h¢.: - old state;

x; — the input vector at some step t.

Any recurrent neural network takes the form of
a chain of recurrent neural network modules. In a
conventional RNN, the structure of one such mod-
ule is very simple, for example, it can be a single
layer with activation function tanh (hyperbolic
tangent). Then the formula can be rewritten as fol-
lows:

h, = tanh (W (h;j)), 3)

where:

W — weight matrix.

3. LSTM neural networks. LSTM is a kind of re-
current network that solves the vanishing gradient
problem inherent in the conventional RNN.

The structure of LSTM also resembles a chain,
but the modules look different. Instead of a single
layer of the neural network, they contain as many
as four, and these layers interact in a special way.
LSTM contains structures called gates:

e Input gate i — decides whether to write in-
formation to the cell.

e Forget gate f — decides whether to erase
the cell.

e  Output gate o — decides how much to ex-
pand the cell.

e  Gate gate g — decides how much infor-
mation to write to the cell [2].

Formula (3) for LSTM will be transformed into
the following form:

208012_RUSLAN|

8 RUSLAN |
RUSLAN|
RUSLAN|
RUSLAN |
RUSLAN|
RUSLAN |
RUSLAN|
RUSLAN|
8080821 _RUSLAN|

200022 RUSLAN|
_RUSLAN|
_RUSLAN|

808025 RUSLAN|

208026_RUSLAN|

200027 _RUSLAN|
RUSLAN|
RUSLAN |
RUSLAN|
RUSLAN |
RUSLAN|
RUSLAN|

i o

1= 2 Jw(™) @
0 o X¢

g tanh

Two states are computed for LSTM: h; — cell
state and c, — cell memory state, which is updated
proportionally to g and forgotten proportionally to
f. They are computed using the following formulas:

¢ = fOCc-1 +10g, ©)
h; = o®tanh (c¢;), (6)

4. Embedding (Embedding) layer - translates
the input text into a vector representation. These
vectors will be trained in conjunction with the rest
of the neural network.

The conversion of words into vectors is done
based on the following matrix transformation:

out = Wx], (7)
where:

W - trained matrix of word vectors of size V*D,
V is the number of words in the dictionary, D is the
length of the vector representing the word,;

X — matrix of size N*T, containing rows consist-
ing of T sequentially presented word numbers, for
each word number from x a row (vector) from W is
selected, N*T vectors of length D are obtained,;

out — output matrix of word vectors in the order
of their succession, matrix form (N, T, D).

Results

To realize the subsystem of speech synthesis
with predefined speaker's emotions on the basis of
Tacotron 2, it was decided to install a repository
with this neural network, as well as a RUSLAN da-
taset containing a huge number of speaker's repli-
cas in Russian with text transcriptions to them.
Next in the paper could be seen the audio files
themselves and their transcriptions (pic. 2).

Pic. 2. Audio files with transcriptions from the dataset

The structure of the Tacotron 2 network is shown further (pic. 3).
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Pic. 3. The structure of Tacotron 2 network

During the training of the model for speech but with their Mel-spectrograms [3, p. 143]. Next
generation, preprocessing of the training audio picture shows the spectrogram of the audio file
data was performed: since the Tacotron 2 neural taken from the sample (pic. 4).

network does not work directly with audio data,
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Pic. 4. Mel-spectrogram

Spectrograms for all other recordings of the Training was carried out on a small sample of
speaker were obtained in a similar manner and 50 audio tracks, as the goal of this work was not to
then processed to feed the input of the neural net- obtain the highest quality speech, but only to test
work. the implementation of the subsystem of synthesis
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of emotional speech and understand how it can be
improved in the future.

The essence of the implemented subsystem in
training the network was to determine which val-
ues on the Mel-Spectrogram most of all correlate
with the speaker's emotion, which needs to be am-
plified when reproducing the final result.

The results obtained during network training in
terms of speech quality or naturalness do not sur-
pass the standard Tacotron 2 implementation, but
they allow to identify the main features of the
speaker responsible for his emotions, which in
combination with the formation of a dataset
marked by emotions will allow to achieve more ac-
curate and qualitative results in the future.

Conclusion

The implemented subsystem based on the
Tacotron 2 neural network architecture did not
give an increase in the efficiency of speech synthe-
sis by the network, nor did it become an alternative
implementation. However, it allowed to under-
stand how a number of resulting parameters can be
improved without having to redesign the entire
network architecture, but only by working with the

speaker's features. It is obvious that the current
implementation is not self-sufficient and requires
at least modification, and at most — the formation
of a specialized dataset for it and the creation of a
separate architecture that would give it more flex-
ibility in terms of highlighting the emotions of the
speaker.
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HayuHulli pykosodumenv — doueHm Kagedpwvl UHPOPMAYUOHHBIX CLUCEM
Cesacmononbckozo 20cydapcmeeHHozo yHusepcumema bopucos EgzeHuti Cepzeesuu

CHHTE3 PEYUA C ITPEAYCTAHOBJ/IEHHBIMUA OMOLUAMU JUKTOPA
C ITPUMEHEHUVEM APXUTEKTYPbBI TACOTRON

AHHomauus. Cmamusi NocésujeHa aHalu3y cyulecmsyoujux peweHuti 8 odiacmu zeHepayuu peuu u, 8 4acm-
Hocmu, ux aggekxmusHocmu npu CuHme3e IMOYUOHANBHOLU peyuu. 30ecy paccMampueanmcst 0C06eHHOCMU CUH-
me3a peuu ¢ NpUMeHeHUeM C8EPIMOUHBIX U PEKYPPEHMHBIX cemell, a Makxe apxumekmyp, NPUMeHsaowux OaHHbsie
HelipoHHble cemu 01 pelwleHUs 3adauu cuHme3a peuu, NPUOAUMEHHOT K uenoseueckoli. dImoyuu dukmopa A611-
I0MCS OUeHb 8AXCHOL Xapakmepucmukoti, dobae isiouleli CUHMe3UpPOBAHHOL peuu HUeocmu u 2ubKoCmu, Ho npu
2MOM He 8cez0a KOPPeKMHO Uau 8 HedocmamouHoli cmeneHu, nepedaroujetics oaxce ¢ npumeHeHUeM NPOOBUHYMbIX
cucmem cuHme3sa pevu. B kauecmae 00Hoil u3z Hux paccmampusaemcst apxumexkmypa Tacotron 2, obecneuusarowas
8bICOKOE KAUEC80 CUHME3UPOBAHHOU peuu u omxkpsimas 0J1sl pasnuuHsix Hadcmpoex uau modugukayuti. Ha 6aze
JdaHHoll apxumekmypsl peanusyemcs nodcucmema, n03680A20WA CUHME3UPOBAMb peub ¢ NPedyCMaHo8eHHOU
amoyueti dukmopa 015 nonyueHus 6oJiee SMOUUOHANBHO20 38YUAHUS NO CPABHEHUIO C AHAI02AMLU.

Kniouesste cnoea: cunmes peuu, 2ny6okoe o0yueHue, cépmoutble cemu, pekyppeHmHsie cemu, TakompoH,
IMOYUOHANIbHAS CUHIME3UPOBAHHAS pelb, HellpOHHblE Cemu, CPAasHeHuUe CUCMeM CUHMe3d peyu.
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OUYHMCTKA AYINOCUTHAJIA OT IIYMA
C VICIIOJIb30BAHUEM BEHMBJIET-IIPEOBPA30BAHNS

AHHOmauus. B danwoli paGome paccmampueaemcs npumeHeHue Belienem-npeobpaszosanus ons ouucmku
ayouocuzHana om wyma. Ipusedex npumep oUUCMKU AYOUOCUZHANA OM WYMA 8 CUCIeMe KOMNbIoIePHO20 Mode-

auposarus MatLab.

Knroueenle cnosa: Betisnem-npeobpasosarue, ayouocuzHan, adoumusHsiii 0ensiii zayccosckuii wym, MatLab,

oducmka ayauocquaJla, wym.

BBepenue

3a mocnenHee mecaTwieTve ObUT JOCTUTHYT
3HAUMTEbHBIN TPOTpecc B 067acT 06paboTKYU
curHagoB. OcoGeHHO HOBbIE METOIbI 0OPabOTKMU
CUTHAJIOB, TaKue Kak BeiiBieT-npeobpasoBaHue,
TO3BOJIVJTA MCCJIEIOBATENISIM PEIINTh Pa3HO00-
pasHbIe U CJIOKHBIE TTPOo06JIeMbl 00pabOTKYM CUTHA-
JIOB.

BeijiBieT-1peo6pasoBaHyie SIBISIETCS MOUTHBIM
MHCTPYMEHTOM B 006/1acTV 06pabOTKM CUTHAJIOB,
MIVMPOKO MPUMEHSIEMBIM ISl yaaJeHus 1IyMa U3
pas3IMUHBIX CUTHaIOB. ONHMM M3 TJIABHBIX IIpe-
VMMYIIECTB BeMBJIET-TIPe0Opa3oBaHMs  SIBJISIETCS
€ro CII0COOHOCTh pa3fesiTh IIYMbI OT CUTHAMIA Ha
pasjauMuyHble YpOBHU. BeliBieT-mpeobpasoBaHye
MOXKeT ObITh NMPUMEHEHO K CUTHAJaM C pasjind-
HbIMM TUamMu 1ryma. OHO 3¢ @deKTUBHO yCTpa-
HsIeT GeJIblii ITyM, KOTOPbIN ITPOSIB/ISIETCS KaK paB-
HOMEpHOE paclipe/ieieHe MOIIHOCTU 0 BCEMY
CIIeKTPY CUTHaja, a TaKKe MMITYJIbCHBIA IIYM U
KBa3UIIePUOINUECKUI IITYM.

Kpome Toro, BeiiBieT-mpeobpa3oBaHyue MOXKET
OBITh peaNM30BaHO B PEXMME peabHOTO Bpe-
MEeHU, UTO JeaeT ero MOAXOISIINM ISl pasind-
HbIX MPWIOKEHUH. DTO MO3BOMSIET YAAISATh IIIYM
Y3 CUTHAJIOB B PEXMME PeaJbHOTO BpeMeHwu, 6e3
TpeaBapuUTeIbHO 06paboTKM 1 o poBKy. IlIym
BKJIIOUAeT B cebs1 BCe HeXXeJaTeabHbIe OKPYXKalo-
mye 3ByKu. EC/iu 3BYK BOCIIPMHMMAETCS Kak MIpU-
SITHasl My3bIKa VI pasgpakarouiuii myM, oH 6y-
IeT BOCIIPUHMMATBCS KaK MMEOIIMIA TOT Ke ypo-
BeHb Jenyben. OyHmaMeHTaTbHBIM HEIOCTATKOM
[IyMa B ayAMOCUTHAJIE SBJISIETCSI TO, UYTO OH YXY/I-
[IaeT KayecTBO CUTHANA BO BpeMs Iepemaun I10
CUCTEME CBSI3M.

Pacrio3sHaBaHMe  CUTHAJOB C  TIOMOIIbIO
BeiiBjIeT-IIpeoOpa30BaHysT BKIIOUYAeT B ceOs ciie-
IIyIOIIyie Tarlbl:

1. C6op miu TonydyeHue CUrHaia, KOTOPbIi
COMIeP>KUT KaK JKeJIaeMblif CUTHAJT, TaK U IITyM.

2. Beibop  cooTBercTByWOIIeH  GQYHKIUU
BeiiBjIeTa, KOTOPast COOTBETCTBYET XapaKTePUCTU-
KaM CuUrHajza u I1yma. Pa3nauuHbie BeliBieTshI
MMEIOT pas3/IMJHble CBOVICTBA, TaKMe KaK BpeMs U
YacToTa JIOKAIM3aI[ UM,

3. Ilpumenenue BeijiBieT-npeo6pasoBaHue
IIJIST PA3JIOSKEHMSI CUTHAJIA Ha pas3/IMJHbIe YacTOT-
Hble KOMITOHEHTBI B Pa3/IMYHbBIX MaciITabax. 3To
obecIieunBaeT MpeACcTaBlIeHne CUTHaIa B 06/1acTy
KaK BpeMeH!, TaK ¥ YaCTOThI.

4.  AuHanus Ko3(pGUIMeHTOB BeiiBeTa, IoIy-
YeHHBIX IIpM MPeoOpa30BaHUM, U TIPUMEHEeHUe
rmopora sl TIOAABAeHNS] WIM yOIeHUST KOMIIO-
HEHTOB IIyMa.

5. BellmoaHeHMEe 00PaTHOIO BENBIIET-ITPE0O-
pa3oBaHMS C UCIIOTb30BaHMEM MOIUMUIIMPOBAH-
HBIX KO3(G(UUMEHTOB IJIS TOAYYEHUS] OUMIIEH-
HOT'O CMT'HAaJa.

BeiiBneT-npeo6pa3oBaHe II03BOJISIET TOYHO
UOEHTUGULIMPOBATh M  YIOAIUTb KOMIIOHEHTbI
IIIyMa, COXPaHss MIPU 3TOM BasKHbIe KOMIIOHEHTBI
CUTHAJIA.

Peanusanus OYMCTKM ayguMOCUTHaIa OT
myMa B nporpamme MatLab

I peanusaly OUMCTKM ayOMOCUTHAMA OT
nryma B rporpaMme MatLab 61ty cieaHsl ciemy-
IOIIVIE STAIIbI:

1. 3arpyska (aiina;

2. [lo6aByieHre aAAUTUBHOTO OGEJIOr0 TayCcCoB-
CKOTO ITyMa, TaK KaK MCXOOHBIN ayauMOCUTHa
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YUCTBIN, 4YTOOBI YBUAETb IMIPOIECC CHYDKEHUS
YPOBHS 1TyMa;

3. Havitn pjavHy ayguMoCUTrHala U OINpenenuTb
HEKOTOpbIe TapaMeTpPbl He0O6XOJMMbIe [IJIS TOJaB-
JleHust mryma. MeTogoM IIyMOIIOZAaBieHMsI, UC-
TI0JIb3YEMBIiT [IJIs1 OTpeleeHus] IIOPOTOBBIX 3Ha-
YeHM IIYMOIOJABIEeHMsT /I JaHHBIX ObIT BbI-
OpaH Bayes — sMOupuyeckuii 6aiiecoBCKuii anro-
PUTM. DTOT METOJ MCIIOJIb3yeT ITOPOrOBOe 3Have-
HMe, OCHOBAaHHO€ Ha IPeIIoNI0XKeHN M, UTO U3Me-
peHMs] MMEIOT He3aBUCUMbIe MpeaBapUTeIbHbIe
pacripefiesieHus1, 3aJaHHble MOfebio cMecu. Ilo-
CKOJIbKY M3MEpPeHMs UCIIOIb3YIOTCS IJIS1 OLeHKU
Beca B MO CMeCH, MeTO/I, KaK ITPaBuUJIO, JIyUIIle
pabortaeT ¢ 6OJBIIMM KOJIMYECTBOM BbIOOPOK. ITo
YMOJTUYAHUIO JIJIT M3MEPEHUS PUCKA UCIIOTb3YEeTCS
IIpaBWIO 3a4He MeouaHbl.

[ToporoBoe 3HaueHMe OEMCTBYET OJIT BCEX Me-
TOHOB IIYMOIIOIaB/IeHNUsI, HO JOITyCTMMbIe Hapa-
MEeTpbI M 3HAUEHMSI 10 YMOJTYaHMIO 3aBUCST OT Me-
ToAa MIyMomaBieHus. [IJIsT SMIIMpUIecKoro baiie-
COBCKOTO QJITOPUTMa MAOMYCTUMBIMM TIapaMerT-
pamu sBsiioTcst Median, Mean, Soft uau Hard. B
9TOJi paboTe 6bUT BhIGpaH MSATKuit mopor (Soft).

MeTop, OIleHKM AVCIEPCUM ITyMa — 3TO YpO-
BeHb IIyMa, He 3aBUCSIIMII OT YPOBHS Iyma
(Levellndependent). LevellIndependent — o1ieHUTb
IUCIIePCUIO IITyMa Ha OCHOBE BeiBieT-Ko3pbuim-
€HTOB HaMJIy4Illero Macitada (C HaMBBbICIIVMM Pa3-
pellieHNeM).

KonmuecTBO METOK MOJIOSKeHMS JaTYMKa — BO-
ceMb, a B KauecTBe BejiBieTa 6buT BeIOpaH CumiieT
8-ro nopsiaka (syms8).

4. OuncTKa ayguocurHasia;

5. CoxpaHenue daiina.

[x,Fs] = audioread("Dance_Monkey.mp3");

Xxn = awgn (%, 15, 'measured’);

xden = wdenoise(xn, 'DenoisingMethod’,
‘Bayes', 'ThresholdRule’, 'Soft', 'NoiseEstimate’,
'Levellndependent', 8, 'Wavelet', 'sym8');

subplot (3,1,1)

plot(x);

title (‘VMicxonHblit ayguocursan');

subplot (3,1,2)

plot (xn, 'r');

title ('3aurymaeHHblit ayaquocursan');

subplot (3,1,3)

plot (xden, 'b");

title ('OunieHHbIl ayauocurHan');

figure (2)

plot (xn, 1)

hold on

plot (xden, 'b")

grid on

legend ("3anrymieHHbIN
"OunineHHbI ayguoCcurHan")

hold off

3/1eCh, xden — IymMonoiaB/ieHHbIE JaHHbIE,;

XN — 3alIyMJIEHHbI CUTHAJ;

ayouoCcuUrHan’,

DenoisingMethod - Bayes (mo ymosua-
Huio)/Block]S/FDR/Minimax/SURE/
UniversalThreshold.

ThresholdRule — IToporosoe npasuiao (James-
Stein, Soft, Hard, Mean, Median)

NoiseEstimate — Levellndependent (o ymor-
yanuio)/LevelDependent;

Level — YpoBeHb BeliB/IeT-Pa3IOKeHNS;

Wavelet — Ha3BaHue BeiiBiera.

Pe3syabTaTsl nCCIeJ0BaHUA

Kak ncxomubIit curHas 6b11 BeIOpaH 15 cekyH/I-
HbI OTPBIBOK U3 necHM «Dance Monkey», ucrmo-
Hutenaom sBisiercst Tones and I. Ha 3TOT OTphIBOK
OBl TOOAaBJIEH aIIUTUBHBIN GesbIii rayCCOBCKUIA
IIYM ¥ OuMilieH. Pe3ynbTatr ucciaesoBaHus MOKHO
YBUIETh Ha PUCYHKe 1.
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Puc. 2. I'paguk 3aurymneHHo2z0 u ouujeHH020 ayouocuzHaia

Ha pucyHke 2 mokasaHO HACKOJIBKO XOPOIIO
OBLT OUMINEH ayOMOCUTHAT OT aJJUTUBHOTO Ge-
JIOTO TayCCOBCKOIO IIyMa, TIe KPacHbIM IIBETOM
BbIZle/IeH 3aIlyMJIEHHBI ayauMOCUTHAI, a CMHUM
OUMIIEHHbIN ayIMOCUTHAIT.

3aKkjIoyeHne

Iy aHaIM3a OUYMCTKY ayaMOCUTHaIa OT ITyMa
ObLIT BHIOpaH 15 CeKyHIHBI OTPBIBOK U3 TIECHU U
Tyza ke ObUT J0OaB/IeH aAaUTUBHbINi Geblii rayc-
COBCKMI wyM. [las  1IyMOmnojaBieHusi B

ayaMOCUTHAJIe B CUCTEMEe KOMIIbIOTEPHOTO Mo/Ie-
nupoBaHusi MatLab 6bL1 BbIOpaH SMIMPUUYECKUIT
0aiteCoOBCKMII aNTOPUTM C MSTKMM ITOPOTOBBIM
3HaueHMeM. B pe3yibTare 0UMCTKY ayaMOCUTHAIA
OT IlIyMa C UCoab30BaHMeM Betisiet Cumiet 8-ro
TopsaKa ObUT ITOJYYEH MCXOOHBIV OUMINEHHbIN
CUTHAJT.
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CLEARING AUDIO SIGNAL FROM NOISE USING WAVELET TRANSFORM

Abstract. The method of clearing audio signals from noise using wavelet transform is represented in this paper.
An example of audio signal analysis in the MatLab program is given.

Keywords: wavelet transform, audio signal, MatLab, clearing the audio signal, noise.



AKTYaJIbHBIE UCCIIEOBAHUS * 2024. N214 (196)

ﬁ ApXUTEKTypa, CTPOUTENBCTRO | 61

APXUTEKTYPA, CTPOUTEJIBCTBO

BAPAHOB Cepreii BragumupoBuu
cTyneHT, KpacHOSIpCKUIE MHCTUTYT KeJIe3HOIOPOKHOTO TpaHcropTa — duaman UpKyTckoro
roCyJapCTBEHHOTO YHMBEPCUTETA ITyTeli coobmeHust, Poccus, r. KpacHosipck

Hayunstii pykogodumens — doyeHm KpacHospckozo uHcmumyma xene3Ho00poXH020 mpaHcnopma —
Qunuana Upkymckozo 2ocydapcmeeHH020 yHugepcumema nymeti coooujeHus,
KaHdudam mexHuueckux Hayk IIpecnos Onez Muxatinosuu

CBAN-OBOJIOYKU: THHOBAIIMOHHBIE PEHIEHNS B CTPOUTEJIbCTBE

AHHOMauusa. B cmamve paccmampugaemcs mexHos102usl UCNONb308AHUS C8ali-00070UeK 8 CMpoumenscmae,
UX 0CO6EHHOCMU U NPeUMYUjecmed 8 CpasHeHUuu ¢ mpaduyuoHHsIMU Memodamu ykpenaeHus epynma. Paccmam-
pusaiomcs pasiutiHosle udsl c8ati-000J10ueK, UX YCMAHO08KA U NPUMEHEHUE 8 PA3IUUHDIX YCTI08USIX.

Knioueesle cnoea: ceas, ceas-o00a0uka, 0607104KU M0o2ym Oblmb PA3HOLl MOAUUHB! U MaAmMepuaid, nposecmu
2eode3uueckue padomst, 6emoH oxceH OblMb BbICOKOKAUECTNBEHHBIM, 2€0CUHMemuUecKue mamepuansl, I¢dex-
MUBHBIM U UHHOBAUUOHHBIM CNOCO6OM, 2pPYHMO8bIX C8AE0O0LIHBIX MAUIUH, 8bICOKYIO CIMOUMOCMb YCMAHOBKU U

CJIOXCHOCMb NpoeKkmupoeaHus.

Basi — 3TO AEPEBSHHBIN, MeTA/UIMYECKUIT WU

OGETOHHBIN CTepKeHb, IeTbHBIA VI TIOJIbIiA
BHYTpu. OH 3aray0/iseTcss B BePTUKATbHOM MU
HAaKJIOHHOM TIOJIOKEHUM B TPYHT WMJIM BBITIOJIHSI-
eTcsl B TPYHTE Y OCHOBAHMI 3[aHUIL U COOpPYXKe-
HUIA.

Llesb Mconb30BaHMS CBait — Ilepegaya BeIIEDP-
rMBaKOLIEN, MPUAABANBAIOLLE MM Cpes3alolleil
Harpy3ku OT PacIioj0KeHHBIX BbIlIe MH)XeHEePHbBIX
KOHCTPYKIIMI MJIM JiesKalllero Bhillie PyHTa Ha Jie-
sKaluit Hioke 6ojiee TIPOYHbBINA TPYHT. i MU3ro-
TOBJIEHMSI CBaii MOTYT MCIIOJIb30BaThCSI pa3/inu-
Hble MaTepuajbl, TaKKe Kak 6eTOH, IPYHTOOETOH,
Keye300eToH, Gu6pPobeTOH, AepeBo, CTajb, IUa-
CTUK ¥ KOMOVMHMPOBAHHBIE.

CBast-060J/104Ka — 3TO T0Jiass KOHCTPYKLIMS C
BHEIIHMM auamMeTpoM ceueHusi oT 1000 mm mo
3000 MM, KOTOpasi U3rOTaBIAUBAETCS C IIPUMEHe-
HMEM HeHaIlpsraemoi apmatypbl. TonluHa Xe-
J1e306eTOHHOII 060104k He MeHee 12 cm [1].

CBan-060JI0UKY  SIBJISIIOTCSI  OJHOPOOHBIM U
KOMIIaKTHBIM MaTepuayioM, KOTOPBIii o6amaeT
BBICOKOJ IMPOYHOCTBI0, YCTOMUMBOCTHIO K Aedop-
MauusiM M BOJOIMPOHMUIIaeMOCTbI0. OHM COCTOSIT
M3 YacTuIl, 06epHYTHIX TOHKOI 000I0YKOI, KOTO-
past IpuaaeT UM oIrlpejiesieHHYI0 (GopMy U CTPYK-
Typy. OTM O00OJOYKM MOIYT OBITh pasHOI

TOJIIIMHBI M MaTepuasna, B 3aBUCUMOCTHU OT YCJIO-
BUit GOpMMPOBaHMS IPYHTA.

TexXHOJIOrUST UCIT0/Ib30BaHMS CBaii-00010UYeK B
CTPOUTEbCTBE BKIIOYAET CAeAyIoLlye 3Tambl [2]:

. [MoaroroBka MecTa [JisI YCTAaHOBKM CBaii.
ITepen ycTaHOBKON CBaii HEOGXOAVMO ITPOBECTU
reomesuyeckye paboThl, OUMCTUTH YIACTOK OT
pacTUTETbHOCTH, IPOBECTY Pa3MeTKy U HaJaAUTh
IOCTYTI IS TEXHUKIA.

e VYcrtaHoBKa cBaji-obosouek. CBaif-060-
JIOUKM YCTAHABIMBAKOTCS HA 3apaHee TOJATOTOB-
JIEHHbIE€ MeCTa C IOMOIIbI0 CIIelMaTNU3UPOBAHHOM
TexHMKU. OHM MOTYT OBbITh YCTAHOBJIEHBI KaK BEP-
TUKaJIbHO, TaK U IOJ, YIVIOM B 3aBUCUMOCTU OT
KOHCTPYKIIMM U HarPy3KN.

e Vxianxka cBail. Ilocne ycTaHOBKM CBaii-
060JI04eK TIPOM3BOOUTCS YKIAIgKa CBaii B HUX.
CBaifHblii KapKac [OO/DKeH ObITh YCTaHOBJIEH
CTPOTO MO BEPTUKAIM WIM TIOH, YIJIOM, UTOOBI
006€eCIIeunTh paBHOMEpPHOE pacmpeeneHme
Harpy3Ku.

e  3anuBka 6eToHOM. IToce yKiIaaKu cBait B
000JI0UKYM TTPOU3BOAUTCS 3aJMBKa 6eTOHOM. Be-
TOH JOJI’KEH ObITh BLICOKOKaUeCTBEHHBIM M MMETh
HEOOXOMMMYI0 TPOYHOCTh [MJIT ObecreyeHust
YCTOMYMBOCTY KOHCTPYKIMMA.

e  3aBepireHue pa6ot. ITocie 3aaMBKU 6€TO-
HOM TIPOU3BOIUTCS KOHTPOJIb KauecTBa
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BBIMNOJIHEHHBIX pPaboT, YKpeIieHne CBaitHbIX (PyH-
IaMEeHTOB ¥ ITPOYMe He0OXOAVIMbIe MEepPOITPUSTHUS
IIsT o6ecrieueHns NOATOBEYHOCTY Y HAIEXKHOCTU
KOHCTPYKIUM.

OcoOeHHOCTM ¥ TpeMMYyIecTBa CBaii-060J10-
YeK B CTPOUTENBCTBeE [3]:

e IIpocrora ycTaHOBKM M MOHTaxa. Cari-
060JIOUKM JIeTKMEe U YOOOHbIe B YCTAaHOBKE, UTO
TO3BOJISIET CYL[EeCTBEHHO COKPATUTh CPOKY CTPOU-
TeNIbCTBA M CHM3UTD 3aTPaThl HAa pPaboUyIo CUTY.

e  DbdeKRTUBHOCTD U AOJTOBEYHOCTb. CBaji-
000JI0UKM 006JIaAIOT BBICOKOI ITPOYHOCTBHIO U
YCTOMUYMBOCTBIO K BO3JIEMCTBUIO aTMOC(epHbIX
YCJIOBUI, UTO TapaHTUPYET WX HOOATUIA CPOK
CITY3KOBI.

e  DKOJIOTMYHOCTh. ['eocuMHTETHUYECKME Ma-
Tepuaibl, U3 KOTOPBIX M3TOTABIMBAIOTCS CBaii-
060JIOUKM, HE TOKCUMYHBI M 3IKOJIOTMYECKU Oe3-
OTaCHBI, UTO IIOATBEPKIAETCS COOTBETCTBYIO-
myMu cepTuduKaTamm KauecTsa.

. DKOHOMMS  CpencTB. Vcriosb30oBaHue
CBaii-060JI04YeK MMO3BOJISIET 3HAYUTEIBHO CHU3UTD
pacxoJibl Ha CTPOUTENBCTBO, a TaKXKe YMEHbBIIIUTD
06beM 3aTpaT Ha 06CTYKMBAHME U PEMOHT.

e  VHUBepPCAJbHOCTb IpuMeHeHus. Caaii-
060JIOUKM MOTYT MCITOJIb30BAThCS KaK IJIsSI YKpeTI-
JIEHUSI CKJIOHOB ¥ OTIOPHBIX CTEHOK, TaK U IJISI CO-
37aHMs 3eJIeHbIX HacaXkIeHMi Ha KPYThbIX y4yacT-
Kax.

Takum 06pa3oM, MCIIOJIb30BaHMe CBaii-000J10-
YeK B CTPOUTEbCTBE SIBJSIETCS 3G(OEKTUBHBIM U
VMHHOBAIIMOHHBIM CITOCOO0OM YKpeIJIeHMsl TPYHTa,
KOTOPBIiI 06sIalaeT PSIAOM IPEMMYIIECTB Iepeq,
TPaAULIMOHHBIMM METOIaMM, TAKMMM KaK KaMeH-
Hble KOHCTPYKLMY WK KeJle300eTOHHbIE OTOPBI.

CBaif-000/I0YKYM UCHOJB3YIOTCS AJISI YKperie-
HMSI I'pyHTa U QyHAAMEHTa 3IaHUI UM COOpYKe-
HUI1. B 3aBUCUMOCTH OT YCIOBUI CTPOUTEILCTBA U
TpeOGOBaHMII K YCTOMUMBOCTM KOHCTPYKILIMIA,
MOSKHO BBIOpaTh pasjuMyHble BUIBI CBali-000J10-
Yek.

CBait-0060/I0UYKM  MeTa/UIMUecKue: W3TOTOB-
JIeHBI U3 CTAJTbHBIX JINCTOB. OHM OTIMYAIOTCS BbI-
COKOJ TIPOYHOCTBI) U YCTOMUYMBOCTBIO K KOPPO-
3UM, YTO [AejlaeT UX WUOebHbIM BBIOOPOM IjIst
CTPOUTENIbCTBA B YCJIOBUSIX BBICOKOW BJIASKHOCTM.
YcTaHOBKA TaKUX CBaii MTPOM3BOIUTCS C TIOMOIIIbLIO
CTIeMa/IbHOM TEeXHUKM, HaIpUMep, TPYHTOBBIX
CBae6OITHBIX MaIIVH.

CBaif-0060/10UKM GETOHHbBIE: U3TOTABIMBAIOTCS
13 GETOHHBIX 6JIOKOB MJIY MOHOJIUTHOTO GeTOHA.
OHM XOpOIIO TOAXOAAT JisI CTPOUTENbCTBA Ha
TecyaHbIX MM TJIMHUCTBIX IMOYBaX. YCTAaHOBKA

TaKMX CBail MOKET OBbITH BBIITOJHEHA KaK BPYUYHYIO,
TaK ¥ C MCIIOJb30BaHMEM CTPOUTETbHO! TEXHUKMA.

CBait-000JI0UKM [IepeBSIHHbIe: M3TOTaBIMBa-
IOTCST U3 JIepeBSHHBIX 6peBeH MM O6pycbeB. OHU
OOBIYHO MCIIONb3YIOTCS [JIsI BpPeMEHHBIX KOH-
CTPYKIUMIA WIM CTPOUTENHCTBA HA HEOOJBIINX
yJyacTKaxX. YCTaHOBKA TaKUX CBaii MPOU3BOAUTCS
ITyTeM BPYYHYIO C TTOMOIIbIO CTPOUTETbHBIX MH-
CTPYMEHTOB.

Kaskmplit BUI cBaii-060/I104eK MMeeT CBOM TIpe-
MMYIIECTBA M HEJOCTATKM, IOSTOMY BBIOOD MUX
TUIIA 3aBUCUT OT KOHKPETHBIX YCJIOBUII CTpPOU-
TeNbCTBA M TpeGOBaHMII K KOHCTpYKIMu. Hempa-
BUJIbHBII BHIOOP CBail MOKET IIPUBECTHU K ITepeKo-
caM U TIaJleHuI0 3JaHusl, ITO3TOMY BajkHO 0oOpa-
TUTBCS K CIIeNMaUCTaM JJis mombopa Hambosee
MOIXOISIIEero BapuaHTa.

VYcTaHOBKaA CBaii-06010UeK 3aBUCUT OT UX TUIIA
M YCJIOBMII CTpOUTENbCTBA. OOBIYHO IPOIECC
BKJIIOUAET B Ce0SI OUMCTKY TPYHTA, OypeHue WUin
3aKYIIKy CBaif, 3aJMBKy OETOHOM WIN APYIUM
VIIPOUHSIIOMMM MAaTePUaJoM, a 3aTeM YCTAaHOBKY
IOIMOJHUTEIbHBIX 3JIEMEHTOB, €C/IM Heo6X0auMOo
[4, c. 342-345].

[TpuMeHeHMe cBali-060710UYE€K BO3SMOXHO B pas-
JIMYHBIX YCJIOBUSIX CTPOMTEILCTBA, OT ITPOCTOTO
SKUJIOTO CTPOMTEIBCTBA 10 CIOKHBIX MHPPACTPYK-
TYPHBIX MTPOeKTOB. OHM 00ecIeunBaloT yCTONUM-
BOCTb ¥ HaJ@XKHOCTb (yHIaMeHTa 3IaHus, TT03BO-
JISISL JIETKO MPUCIIOCOOUTH KOHCTPYKIMIO IO, JIFO-
Oble TPYHTOBBIE YCJIOBMSI.

B xogme ucciemoBaHust 6bUIM PacCMOTPEHBI OC-
HOBHBIE AaCIIeKThl MCIIOJb30BAaHMUSI TAKOTO THIIA
(byHIAaMeHTOB, KaK CBaM-000J0YKMU. Bbliu u3y-
YeHbI IMPUHLUIIBI PAGOTHI, TUITBI ¥ KOHCTPYKTUB-
Hble 0COOEHHOCTM HAHHOTO Buiaa (QyHAAMeHTOB,
UX TIPEUMYIIECTBA ¥ HEIOCTATKMN.

CBan-060JI0UKM TIPeACTaB/ISIOT Cc060i omop-
HbIe 3JIeMEeHThI, yCTaHaB/IMBaeMble B IPYHTeE C IIe-
JIBIO pacIipefieJieHus Harpy3Kku oT cTpoenust. OHu
MOTYT OBbITH BBITIOJTHEHBI 3 Pa3IMYHbIX MaTepua-
JIOB, TaKMX KaK 06eTOH, MeTajl U AepeBo. CBau-
000JI0UKM SIBJISIOTCS OSHUM M3 Hambojiee HamexX-
HBIX BUIOB (DYHIAMEHTOB, CIIOCOOHBIX oObecre-
YUTh HEOOXOAMMYI0 HECYIIYI0 CIIOCOOHOCTh U
YCTONYMBOCTDb CTPOEHMSI.

IMpeumymiecTBa CBaii-060/I0UYEK 3aK/ITIOYAIOTCS
B MIX BBICOKO# YCTOUMBOCTM K Harpy3sKam, Hagex-
HOCTU U gonroBeuyHocT. Kpome toro, Takme QyH-
IlaMEeHTbI MOTYT ObITb MCITOJIb30BAHbI HA TUIOTHBIX
M MSTKMUX TPYHTaX, YTO pacHypsieT 00JacTb WX
TIpUMEeHeHMsI.

TeM He MeHee HeOOXOOVMO YUMUTHIBATh HEO-
CTaTKM JAHHOTO Buaa GYHIAMEHTOB, B TOM YMCIIe
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BBICOKYI0O CTOMMOCTbh YCTAaHOBKM M CJIOKHOCTD
mpoekTupoBaHus. Takke cBau-06OJOUKM Tpe-
OYIOT TIPOBEIEHUS CIIeIMaIM3UPOBAHHBIX PABOT
I10 UX YCTAHOBKE, YTO MOXKET IMOTPe6OBaTh IOIO0J-
HUTEJIbHBIX 3aTpar.

B menom, cBau-000/04YKM SBISIOTCS 3¢ deK-
TUBHBIM U HaZIeXKHBIM pelIeHUeM [JIST CTPOUTETb-
CTBa COOPYKEHMI Ha PasJINYHbBIX TUIIAX IPYHTOB.
VIX BBIOGOD OJIKEH OMPeesaThbCS 0COOEHHOCTIMMU
CTPOUTEIBHOTO OO0bEKTa, YCIAOBUSIMU CTPOUTEIb-
CTBa ¥ TPeGOBAHMSIMM K HAZEXKHOCTH U TOJITOBEY-
HOCTY (YHIAMEHTOB.
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SHELL PILES: INNOVATIVE SOLUTIONS IN CONSTRUCTION

Abstract. The article discusses the technology of using pile shells in construction, their features and advantages
in comparison with traditional methods of soil strengthening. Various types of shell piles, their installation and

application in various conditions are considered.

Keywords: pile, shell pile, shells can be of different thickness and material, to carry out geodetic work, concrete
must be of high quality, geosynthetic materials, in an efficient and innovative way, ground pile-cutting machines,

high installation cost and design complexity.
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I[TPAYVK Cepreii IOpbeBuu
akcneprt, 'K «MuBetKom», benapycs, r. MuHCK

ITOITYJIIPHOCTDb HEABIVDKMMOCTMU 11O, CTPEJIKOBBIE KJIVBbI

AHHOmMauusa. B danHoli cmamee paccmampusaemcst pblHOK HeO8UNCUMOCMU ON11 CMPEJIKO8bIX KNy008 U 2ae-
peti, aHanusupyromcsa pakmopel, 8ausuiue Ha ux 00X00HOCMb 011 UHBECMOPO8, MAKle KaK cneyu@uka pslHKd,
MeCcmonosioxeHue U onepayuoHHsle pacxodsl. Hecmomps Ha YHUKAIbHOCMb OAHHO20 8UOA HEOBUNUMOCMU, UHBE-
CImMopbt 00/13HbL ObIMb 20M0BBI K 02PAHUUEHHOMY NOMEHYUATY pocma U 60Jiee HU3KUM (PUHAHCOBBIM OHCUOAHUAM

8 cpasHeHuU ¢ dpyzumu sudamu busHeca.

Knioueesie cnosea: H€()6LDKMMOCmb, CMmpeJiKosole Kfl)/6bl, eajiepeu, uHeecmuuuu, pslHOK, OOXO()HOCmb, Kau-
€HMbl, MECIMONOJI0MCeHUE, OnepauuOHHble pacxoabt, nepeoHavaibHosle 8J10HEeHUs.

BBegenmne

HenBuskMmMoOCTh, IpeHa3HaueHHAs AJIs1 Caum
B apeH/Iy O[T CTPEJIKOBbIE KITyObI M rajiepen, 3aHu-
MaeT VHMKaAJIbHYIO HUIY Ha pbIHKe. OmHAKO, He-
CMOTPS Ha CBOIO CIEUM(UIHOCTD, TaKMe 0OBEKTHI
He Bcerga MOTYT TapaHTUPOBATh BBICOKUIL ypO-
BEeHb JOXOIHOCTU JJISI MHBECTOPOB. ATO 00YC/IOB-
JIEHO y3KOJi HalpaB/IeHHOCThIO 6M3Heca 1 OrpaHu-
YEeHHOI 11eJIeBO ayaUTOPUEIA.

Anamus cnienudyKy pbIHKa

Ilyis Hauasna, BaXKHO MOHMMATh, YTO CTPEIKO-
BbI€ KJIyObI 1 rajepeu o06CIy>KMBaroT JOBOJIBHO y3-
KUii cerMeHT KJIMeHTOB. MIHTepec K CTPeIKOBOMY
CIIOPTY M COOTBETCTBYIOIIMM pPa3BJIEUEHUSIM CY-
I1eCTBYeT, HO OH 3HAUMUTEIbHO MeHbIile M0 CpaB-
HEHUIO C APYTUMU BUIAMU JOCYTa. DTO OTPaHUUN-
BaeT IMOTeHLMaT IJIST POCTa M pacIIvMpeHus ous-
Heca.

MecTomno/sio)keHue M OoIepalnyoHHbIEe pac-
XOZIbI

MecToro/nokeHe OCTaeTcsl  KPUTUUYECKUM
(hakTopoM ycriexa, HO Jaxke MaealbHOE PacIoyo-
SKeHMe He BCerma MOXKET rapaHTUpPOBaTh CTaOMIb-
HbIV ITOTOK KJIMEHTOB. Kpome TOro, BbICOKME OIle-
palMOHHbIE PACXOAbl, CBSI3aHHbIE C OOCTYXMBa-
HUEM U TIOAJepkaHMeM CTaHZApPTOB Oe30IacHo-
CTU, MOTYT 3HAUUTETbHO COKPATUTh UUCTYIO TIPU-
ObLIb.

DUHAHCOBBIE OKUIAHMS

MHBeCcTULIY B TTOIOOHYIO HEABMKMMOCTD Tpe-
OYIOT 3HAUMUTETbHBIX IEPBOHAYATbHBIX BJIOSKEHUIA,
BKJTIOUAs afarTanyio 06beKTa Moj, HyKIbl CTpes-
KOBOJi rajiepey, 4YTO yBeJIUYMBAET OOIIYI0 CTOU-
MOCTb npoekTa. Oxkugaemasi JOXOLHOCTb TaKOTO
BU/IA apeH/Ibl YaCTO OKa3bIBAETCSl HIKe, UeM Ipu
crauve B apeH[y Iof, 6osee TpagUIMOHHbIE BUIIbI
6msHeca. Ha Koden, 2023 roma, OOXOLHOCTb

MOA00HOV HEeIBMKMMOCTY, He TpeBbimaeT 4-5%
TOAOBbBIX, UTO 3HAUUTEJIbHO HIKE ajJbTepHATUB-
HbIX BapMaHTOB KOMMepuyecKkoi HeIBMUKMMOCTHU.
ITpu 3TOM 3aTpaThl Ha OOYCTPOIICTBO CTPEITKOBBIX
KIyOOB ¥ Trajiepeil MPOO/IKAIOT pacTu Ccopas-
MEepHO POCTY CTOMMOCTY MaTepuasoB.

IIpaBOBbBIE acneKThI M PUCKU

ITpaBOBbIe OrpaHMUeHMs] ¥ TPeOOBAHUS K IKC-
TUTyaTallMy CTPEeIKOBBIX Tajiepeil MOTYT BapbUpO-
BaTbCSl B 3aBUMCMMOCTM OT pervMoHa U TpebyioT
TIIATEIBHOTO U3yueHust. Heo6xomumMocTh mosyue-
HUS CHeLMaJu3MPOBAHHBIX pa3perieHuii u Jm-
LIeH3Ui TakK)Ke BHOCUT JOTIOJTHUTE/IbHbIE CJIOXKHO-
CT¥ ¥ (MHAHCOBbIE 3aTPaThI.

3aknoueHue

B KOHeuHOM cueTe ciaua B apeHIy HeABVIKU-
MOCTM TIOJ, CTPEJIKOBbIe KIyObl M rajepeu Ipep-
CTaBjIsIeT OO0 Y3KOCHeIMaIM3UPOBAHHbBIN Cer-
MEHT PbIHKA C OTPaHMUYEHHBIMM BO3MOXKHOCTSIMU
IIJISI TeHepaluy BbICOKO JoxomHOCTH. [Tepen mpu-
HATHMEM pellleHus] 00 MHBECTMPOBAHUM BaskHO
TIIATEIbHO OLIEHUTDb BCE aCTIeKThl M MOTEHIUAb-
Hble PUCKM, CBSI3aHHbIE C TAKMM BUIOM apeHbI.
NHBecTopaM cnenyeT YYUTHIBATh aabTePHATUB-
Hble BapMaHTbl MCIIOIb30BaHUS HEIBVKMMOCTHU,
KOTOpble MOTYT IIPEIJIOKUTb O0Jiee BBICOKYIO U
CTaOMJIbHYIO OTHAYY.

JIutepaTtypa
1. Tspu B. Onapen «IHBeCTULIM B HEABUKM -
MOCTb: IToJIHOe pYKOBOZICTBOY.
2. Po6epr Kuitocaku «borartsiii mama, 6ex-
HBIV namna».
3. TIspu Kemnep «The Millionaire Real Estate
Investor».
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4. [Nyrnac I'peit «ApeHpa u ympaB/ieHMe He- 5. Mapk @epriocoH «CeKpeTbl KOMMepue-
IBVKUMOCTBIO». CKOI HeABMkMMOCTU: Kak yBelIuMuuTh CBOM A0-
XOJbl, yIIPABJISISl M UHBECTUPYS B HEABVKUMOCTD».
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THE POPULARITY OF REAL ESTATE FOR SHOOTING CLUBS

Abstract. This article examines the real estate market for shooting clubs and galleries, analyzes the factors
affecting their profitability for investors, such as market specifics, location and operating costs. Despite the unique-
ness of this type of real estate, investors should be prepared for limited growth potential and lower financial expec-
tations compared to other types of businesses.

Keywords: real estate, shooting clubs, galleries, investments, market, profitability, customers, location, oper-
ating expenses, initial investments.
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MEJAUIIUHA, PAPMAIIUS

OYIELKAS IOnusa CepreeBHa
CcTyAeHTKa, [TepMcKuii rocyapCTBeHHbBI MeIUIIMHCKMI YHUBEPCUTET,
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HayuHulli pykosodumenv — doueHm kagedpol pakynsmemckoti mepanuu N@ 1
ITepmcko20 2ocydapcmeeHH020 MeOUYUHCKO20 YHUBepcumema, KaHoudam meouyuHcKUX Hayk
ITonosa Hadexoda MeaHosHa

KOMOPBUJHOCTD BOJIbHBIX XPOHUYECKHUM I'EITATUTOM C

AnHomauus. KomopbuodHsie cocmosiHus 8 nociedHue 2006l hpuodbpemaiom 60JbULYI0 AKIMYANbHOCMb 8 C853U C
yeesiuueHueM NPOOOSIHUMENbHOCMU HU3HU Jitodeli 8 pazsumsix cmpaHax. Komop6udHocms npedcmassiem coboii
6onbluyi0 NpobaeMy, maxk Kak daHHoe COCMOsIHUe Hapacmaem ¢ 803pacmom u 0711 nod6opa MeouKameHmo3Hol
mepanuu Heo6Xo00UMO YHUMbIBAMb 83AUMOBAUSIHUE JIEKAPCINBEHHbIX Cpedcms.

Kniouessle cnoea: xporuueckuii zenamum C, KomopoudHocmes, pubpo3s, yuppos neueHu, 2eHOMun.

BBepenue

Ha cerogHsiuHmuit 1eHb KOMOPOUIHOE TeueHue
3ab0JieBaHMIi ITpeCTaBIIsIeT 0607 GOJBIIYIO ITPO-
6memy. KIMHUIMCTBI CTaJKUMBAIOTCS C TPYIHO-
CTSIMM OIpeAeseHNs] dTHOTAToreHesa 3abojeBa-
HMSI, TEUEHUS, MICXO[a M MMPOrHO3a OCHOBHOI Ma-
TOJIOTUU, B KOPPEKIIMM JIEUeHNsT U BeIeHMs mallu-
€HTOB. Bbllllecka3aHHOe OIpedeNseT aKTyasb-
HOCTb ITPO6JIeMbI KOMOPOUITHOCTH.

Henn

[TpoaHanM3MpPOBaTh YaCTOTy BCTPEUAEMOCTH
KOMOPOUAHBIX COCTOSIHUI Y MAIlMEHTOB C XPOHU-
yeckuM renatutoM C ¥ OLIEHUTb UX BIAMSHME Ha
TeueHue 3ab60eBaHUs.

Marepuaibl 1 MEeTOAbI

B cTaThe mpenacTaBieH aHaIM3 pPacIpocTpa-
HEHHOCTY KOMOPOMIHBIX COCTOSTHMI y 58 TaryeH-
TOB I'bY3 «I'Kb 2 um. ®@.X. I'pansi» racTposHTEpeo-
JIOTMUECKOI'0 OTHe/ieHus, HabmogaeMbix ¢ 2022-
2023 romg 1 maHa OLleHKa BO3MOSKHOI'O BJIMSIHUS

COMYTCTBYIOIIEI MMaTOMOTMM Ha TeueHue 3abosie-
BaHMsl. KoMopOumHble COCTOSIHUSI YUMUTBHIBAIMCH
Ha OCHOBaHMM aMHECTUYeCKMX HaHHbIX, MeIu-
LIMHCKOM MOKyMEeHTAaluM, KIMHUKO-TabopaTop-
HOTO  00cjaemoBaHMSI M  KOHCY/IbTAaTUBHOTO
OCMOTpa Bpava-crnenuanucta. @akTuueckuit mMa-
Tepuas 06pabGoOTaH TPU TOMOIIM ITPOTPAMMBbI
Microsoft Excel.

PesynbTaTsl

Mo HabI0AEHEM HAXOAWIOCH 58 TaleHToB
C AuarHo3om xpoHuueckuii rermatut C 21-77 net
(45,5), 32 (55%) mykumHbl U 26 (45%) SKEHIIVH.
Haubosee pacrpocTpaHEeHHbBIM SIBJISIETCSI TEHOTUIT
1b - 26 mauyueHTOB (45%), UYyTh pexKe BCTpevasIcs
reHotut 3a — 20 nanueHTOB (34%), MeHee BbISIB-
JisieMbl TeHOTUIIBI 1a — 4 nauyuenTa (7%) 1 2—8 na-
ueHToB (14%). laHHbIE TE€HOTUIIbI SIBJSIOTCS
HauboJlee BCTpeuaeMbIMM Ha Bceii Poccuitckoii
®denepannun.
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MFO WF1 mF2 mF3 WF4

Puc. 1. dubpo3

Iy ompeesieHNs aHAIM3a PACIPOCTPaHEeHHO-
CTY KOMOPOMAHOCTY HaIlMeHThI ¢ Gr6po30M 6bUIM
paszeneHbl Ha 3 Tpynmbl: 6e3 ¢pubposa IreyeHu
WJIK C YMEPEeHHO BbIpaskeHHbIM (prbposom FO-1, ¢
BbIpasKeHHBbIM (16p0o30M IeueHu F2, ¢ pesKko BbI-
paskeHHbIM (MOPO30M UM LIUPPO30M IeueHn F3-
4 (pnc. 1).

Hanuuue aByx u 60ee KOMOPOUIHBIX (aKTO-
POB MIPUCYTCTBOBAJIO Y 46 (79%) maleHTOB.

Cpeny BbISIBJIEHHON COIYTCTBYIOLIEN MaTONI0-
MM B 00CJIemyeMoii TpyIie MalueHToB (puc. 2)
npeobyiagany 60Je3HU KeTYeBBIBOISIINX TyTel
(°KBII) 1 nomxenynouHoli xxenesbl (IDK) — 21 na-
IIMEHT. Bojie3HU cuCTEMBbI KPOBOOOpaLieHus (TU-
repToHMYEeCcKast 6osie3Hb, UileMudyeckass 601e3Hb
cepaia u ap.) o6HapykeHbl y 13 marmeHToB, 60-
JIe3HU BEPXHUX OTHEJIOB JKeTYIOYHO-KUIIEUHOTO

tpakTa COKKT) - y 6 natinedToB. CaxapHblii AuabeT
(C) 2 tuna BcTpevancs y 10, a oxxupenue —y 7
60JIbHBbIX. JIpyTiie COMYTCTBYIOUIME 3a060JeBaHMUs
BCTpeva/inch y 1 manieHTa B JaHHOM TpyIIe.
BaxkHOe MecCTO 3aHMMaeT CoueTaHHOe TeueHue
xpoHuueckoro rematuta C (XI'C) c 6GoyesHsIMU
SKeTYHOTO MY3bIPS, JKeueBbIBOSIIEl CUCTEeMbI U
TOJIKeTyOYHO JKeje3bl M3-3a aHaTOMUYECKON U
(YyHKUIMOHANBHON O6M30cTH. Takke OOJIBIIMH-
CTBOM MCCIefoBaresiei MogTBEPXKIEHO, UYTO HaIM -
uynue HCV-undexkuum gsnsercss GpakTopoM pucka
>KeTYHOKaMeHHOJ 60/1e3HN U MaHKpeaTuta [3, c.
805-811; 4, c. 595-599; 5; 6, c. 263-270]. Y Habm0-
JlaeMoil HaMM TPYIIIIbI MaIMeHTOB C G0JIe3HIMU
SKeTUeBBIBOISINX IIyTEM U IOIKENTYIO0UYHOM XKe-
Jie3bl yaile 6bLT IMarHoCTUPOBAH Pe3KO BhIpaskeH-
HbI pu6po3 mau 1uppo3s (F3-4) — 16 mauueHToB.

CONYTCTBYIOWMWUE 3ABOJIEBAHUA

HKBMuIMK mCCC mBepxHux otaenos KT WC MoxupeHne HBUY

Puc. 2. Conymcmeywuwjue 3a601e8aHust

Bonbubie ¢ XI'C, ocobenHo Ha ctaguu 11T ¢ Ko-
uHdexiueii H.pylori, umeroT 60iee BbICOKMIT pUCK
pasBUTHS sI3BEHHOI 6ose3Hu [7]. B To ke BpeMst

Bce Oosbllle MCCIemOBaHMIT ToaTBepskmaer, H.
pylori sBnsercs akTopom pucka Ajisi 3ab6osieBa-
Huit neyeHu [8]. Y OaHHOV TpPyHIbl MalMEHTOB
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KkucioTosaBucumble 3aboneBanust JKKT 6buin
TIpeaCTaBIeHbl SI3BEHHOV 00Je3HbI0 JKeMyIaKa U
IBeHaAIlaTUTIEPCTHOM KUILKU, XPOHUUECKUM Ta-
CTPUTOM, TracTpo33odaruanbHoil pedIoKCHOI
00JIe3HBIO U B OOJIBIIMHCTBE CJIyUyaeB COMPOBOXK-
JaJlCh C PEe3KO BbIpaKeHHBIM (HUOPO3OM WU
uypposom (F3-4) — 5 60JIbHBIX.

V MaIyMeHTOoB C CepeYHO-COCYAUCTHIMU 3260-
JIEBaHUSIMM ¥ 3a00JI€BaHUSIMU BEPXHUX OT/IEJIOB
JKKT noBblIllIaeTcss yPOBEHb CJIOXKHOCTU Tepanuu
xpoHuueckoro renarura C. He Bce mpemaparsl
COBMECTUMBI MEXKIY C000i1 o hapMaKOgMHAMM--
YyeCKMM CBOJCTBaM, Hallpumep, MCIOAb30BaHMeE
MHTMOUTOPOB MPOTOHHOI MOMITBI TTOHMKAIOT 3¢-
(beRTUMBHOCTD MPAKTUUYECKU BCEX MPOTUBOBUPYC-
HbIX TIpernapaToB MPSIMOTo AeiiCTBUS.

Cepbe3Hoe BIMSIHME HA COCTOSIHME U QYHKIIU-
OHMpPOBaHMe TeYeHU OKa3bIBAIOT TaKue MaTOojo0-
rudeckye pakTopsl Kak: apTepuaabHas TUTIepTeH-
3Usl, MHCYJAMHOPE3UCTEHTHOCTb, CaxapHbI Aua-
6eT 1 oXXupeHue. Bce Ty maToornyecKme CoOCTo-
SIHUS TIPUBOMST K META00IMUYECKUM HapYIIeHUSIM
" B TTOCTI€JICTBUY K Pa3BUTUIO HEATTKOTObHOM XK1~
pOBOI1 60Ie3HU TeueHM, CTeaTo3a. B HacTosIIee
BpeMs Py IIpMMeHeHU} COBpeMeHHbIX ITPOTUBO-
BUPYCHBIX ITpernapaToB IpPsSIMOTO JeiCTBUS yAa-
JIOCh IOCTUYDb MMMUHALIMN BUpPYyCa, HO TIOCJIE CO-
XpaHsSeTCs BbICOKMI PUCK Ja/IbHeIero mporpec-
cupoBaHus GuOpo3a, CBA3aHHbI C HATUYMEM He-
aJIKOTOJIbHOJ KUPOBOI1 60JIe3HM ITeUeH! U MeTa-
6ommyeckoro cuuapoma [1, c. 6-13]. B npoBoau-
MOM HaMM MCCJIEJOBAHUU OBIIO BBISBIEHO, UTO
OXMpeHMe, caxapHblii auaber u ¢Gubpo3 UMeIT
MPSAMYIO 3aBUCUMMOCTh MeXOy coboii. CTereHb
(bunbpo3a 6b11a 3HAUNTETLHO BBIIIE Y MALVIEHTOB C
caxapHbIM q1abeTOM U OKUpeHMeM — 13 mammeH-
TOB.

K BHemeueHOUHBIM IIPOSIBIIEHUSIM XPOHUYE-
ckoro rematuta C mpUBOASAT MOPasKeHUS TOYEeK.
KccnemoBaHus moKasaiu, YTO y MaIMeHTOB C XpO-
HUYeckuM renatutom C pUCK pa3BUTHUSI KOHEUHO
CTaguM XPOHMYECKOii 6oyse3sHu mouek Ha 40%
BbIIlIe, YeM B 0011eii momynsiiumu [9, ¢. 364-391].
[TaTosorus modvek B HallleM MCCAeJOBaHUU TIpe[ -
CTaBjleHa XPOHMUYECKUMMM MuenoHeGpuTamMmu C
peoxumMu 060CTPEHUSIMY, YTO HEJOCTATOUHO /ISt
OII€HKM BIMSTHUS 3a60/IeBaHMsI TTIOUEK Ha IMPorpec-
cupoBaHue ¢ubposa IpM XPOHUUYECKOM Trela-
tute C.

OnuaeMUoIoruYecKme UccieqoBaHus U MeTa-
aHaAMU3bl JEeMOHCTPUPYIOT CIIOPHbBIE pe3YyAbTaThl B
OTHOIIEHUM YaCTOTbl BHEINEeUeHOUYHBbIX PaKOBBIX
3a00j1eBaHMiT y MAlMEHTOB C XPOHUYECKMM Tela-
™uTOM C, UTO TOBOPUT O HEOOXOAVMOCTYU IaJlb-
Hejimero usydeHust Borpoca. [Ipu aTom 60J1€€e BbI-
COKMII PUCK pa3BUTUSI BHYTPUIIEUEHOUHON

X0JIAHTMOKAPIMHOMbI, paKa TO/I3KeTyT0UHOI Ke-
JIe3bI I HEXOIKKMHCKO TMMGOMBI BO MHOTUX VC-
C/IefOBaHMUSIX acCOLMMPOBAH C XPOHUUECKUM re-
natutoMm C [10, c. 283-290; 11, c. 1292-1306]. B
HallleM MCC/IeJOBaHUM PaclpoOCTPaHEeHHOCTb OH-
KOJIOTMYECKOi KOMOPOMIHOCTH He BhISIBIEHA, UTO
He TT03BOJISeT CAeNaTh 3aK/II0UeHe 0 KaKoi-mbo
3aBUCUMOCTH.

[TpeaMKTOPOM GBICTPOTO MPOrPECCUPOBAHMS U
HeOIarONPUSTHBIX MICXOIOB XPOHMYECKOTO rera-
TuTa C SABsIeTCSs aJIKOTO/IbHAs 3aBUCUMOCTS [2, C.
47-52; 13, c. 137-140]. Cpeny HamMX HaIMEeHTOB
paHee aJKOTOJIbHOM 3aBUMCMMOCTBIO CTpajaayu 12
yejioBek (21%), B HacTosIee BpeMsl — 5 dyeloBeK
(9%). TlIoH>KeHMe TIPOLIeHTa OT aJKOTOJIbHOM 3a-
BUCHMOCTY OOBSICHSIETCSI TEM, UTO MAIMEeHTHI I0-
CTYMaIM Ha YIIy6IeHHOe 06C/IefOBaHMe OCO3HAHO
C LieJbl0 JajJbHellleil MpOTUBOBUPYCHON Tepa-
UK.

Taxke OO0JbIIYI0 MpoGieMy cosmaer BUY-
mHbeKIusa u xpoundeckuii rematut C. CorsacHo
MMEIIMMCSI JAaHHBIM, B cpefgHeM 25% TaieHToB
¢ BUY xouHpe1poBaHHbI XpPOHUYECKUM TernaTu-
toM C [1, c. 6-13]. V ogHOTrO nauyueHTa u3 Hallero
uccaenoBaHus OblIa AMarHocTupoBaHa BUY uH-
dexius.

[TaToreHe3s CMCTEMHBIX OCJIOXXHEHUIT XpOHMUe-
ckoro renatuT C MHOTOTpaHeH U OJuTeabHast CTU-
My B-muMGounToB, M KpUOTIOOYIMHEMMUS
MOTYT MPUBOIUTH K PasBUTUIO CUCTEMHBIX 3a00-
neaHuit [12, c. 3-14]. Cpenu mNauMEHTOB W3
Hallero Uccjaeg0BaHMS JaHHBIX TTaTOJIOTUIT He BbI-
SIBJIEHO.

3axkiaoueHue

[ManmeHThl € XpoHMUeckKMM TematutTom C
MMEIT IIMPOKYI0 PacIpoOCTPaHEHHOCTb KOMOP-
OMOHBIX ¥ MYJIbTUMOPOUIHBIX COCTOSHMIL. Y
60JIbHBIX C BbIPaKeHHBIM (pUOPO30M MU IIUPPO-
30M IeYeHM IIMUpe paclpoCTPaHEHHOCTb KOMOP-
6ugHocTH. 3aboseBaHus BepxHUX otaenoB JKKT,
>KeTYeBbIBOISIIEN CUCTEMBI, CepAEYHO-COCYI M-
CTOI CUCTEMBI, OKEeJTYOOYHOI XKeje3bl, caxap-
HbBIIi Auaber, OXXMUpeHMe SBISeTCS (aKTopamu
pucka pa3BuTus ¢hubposa meueHu IMpu XpoHuYe-
ckoM remnatute C, 4To TpebyeT JOCKOHAIBHOM OVi-
arHOCTMKM, TIIATEJbHOTO IOAOOpa Tepanuyu U B
11eJI0M CO34aHMSI KOMITJIEKCHOM MO e/ OKa3aHUs
MeIULMHCKONM MOMOIIM MalyeHTaM C XpOHuYe-
ckum renatutom C.
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COMORBIDITY OF PATIENTS WITH CHRONIC HEPATITIS C

Abstract. Comorbid conditions have become more relevant in recent years due to the increase in life expectancy
of people in developed countries. Comorbidity is a big problem, since this condition increases with age and for the
selection of medical therapy it is necessary to take into account the mutual influence of drugs.
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TTOJIUTUYECKUE CBSI3U TATECTAHA
C POCCHEMH B ITIEPBOY TPETU XVIII BEKA

AnHomauus. Cmamuwsi nocesiuieHa pyccko-0azecmaHckum cessam 6 nepsoti mpemu XVIII 6. OHa Hanucaxa Ha
0CHO8€e Pa3HOOOPA3HBIX UCMOUHUKO8 U 00WUPHOT 1umepamypol. B Hell HA KOHKPeMHbIX Mamepuanax 2080pumcs
0 3axsamHuueckux naavax Poccuu, Upauna u Typyuu 6 omHoweHuu Kaexasa, 6 uacmuocmu [lazecmaua. IToxoo
Ilempa I 1722-1723 ze. 8 [lazecman 3asepuiusics hpucoeduHeHnuem ITpumopckuti meppumopuu K Poccuu.

Knroueenle cnosa: Tazecmat, 3anadtoe nobepexcve Kacnus, Jepbenm, Illupean, Mpan, Typyus, ITemp I, sxc-

neduyus, noxoo.

B koH1e XVII — Hauane XVIII B. JlarectaH oKa-
3ajicsl B op6UTEe MEKIYHAPOIHBIX MHTEPECOB
Poccun, Mpana u Typiium, comepHUYABIINX MEKTY
co00i1 3a oBageHne KaBkasom.

ViMes 1enbio MogumMHUTh cebe CeBepHblii KaB-
ka3, Harectan u llupsaH, Typuusa npenmnpuHsia
psii. KOHKPeTHBIX Mep — OTIpaBmia Ha KaBkas
SMMCCApPOB, KOTOPBIE TO/IKHBI ObLIIM ITPUBJIEYD (Pe-
OZlanbHBIX B/lafieTesieli Ha CTOPOHY Cy/ITaHa.

B 1711 r. Pyccko-Typelikasi BOJiHa 3aBeplln-
jach MNOANMCAaHMEM HeBbITOGHOro Ajs Poccunm
IMpytrckoro mupa. Torma >ke OT KPbBIMCKOTO XaHa
OBLIM HATIpaBJeHbI «IIOCIAHIIbI Yepes3 TOpbl...Ky-
MBILUKMM Biafenblam» CyataH-MyTy sHAuUpeeB-
ckomy U mwamxainy Anunb-T'upero [9, c. 61].

B Hauane XVIII B. He oTkasasics OT TeppUTOpU-
aJbHBIX IPUTSI3aHU U cepeBUACKuUt UpaH, mepe-
SKUBIIUI TSDKeIbIM 9KOHOMUYECKUI U TTOJIUThYe-
CKMi1 Kpusuc. bosnbiiast yacTb 3aKaBKa3bsl BCe ellle
OblIa IIOABJACTHA INaxy. YCUJIMBIIMIACSI B 3TO
BpeMsl 3KOHOMMYECKMII M HalMOHAJIbHbII THET
BBI3BJI BO3MYII€HME HApOAHBIX MacC MPOTUB
1axckoro BiaagbiyectBa. B 1711 r. Hauanoch

IIMPOKOe aHTUMPAHCKOe ABVKEHNEe B ApMeHUN,
Asepbaiimkane u JlarectaHe.

B cBoem nccinegoBanuu I. 3. Ankagapu oTMme-
YaJi, YTO BOCCTaBIlIMe MIPOTKUB BiaaabiuecTsa MpaHa
ropubl JlarectaHa mocTaBuiM Tiepen coboii 1esb
n3rHaTh ¢ KaBka3a craB/ieHHMKOB 11axa [1, c. 63]. B
AHTUMPAHCKOM BOCCTaHMM HMIMPOKMX Macc Jlare-
CTaHa TPUHSUIM yJacTHhe U Jaxe CyMesu BO3IVia-
BUTH IBIDKeHME (eomaibl M MECTHOE MYCY/IbMaH-
CKoe TyxXoBeHCTBO. CaMo co60ii TOHITHO, UTO OHM
B3STUCH 3@ OpYKMe 10 MOTUBaM, TaJieKUM OT UH-
TepecoB TPYLOBBIX MacC.

B mepBoit yetBepTu XVIII B. [ToBCTaHIIbI, BO3-
rnasisieMbie Xamku-Jaymom u Cypxaii-xaHOM Ka-
3MKYMYXCKMUM, HAHEeCI s, TopaskeHmit ceeBu -
CKMM CTaBJIeHHMKaM B AsepbOaiigkaHe. OTIpaB-
JIGHHBI 1J1s1 o6caemoBaums ciaoskuBIieiics Ha Ce-
BepHOoM KaBKa3e 0O6CTaHOBKM, KabGapAuHel] IO
MPOUCXOXAEeHUI0, KH. A. BekoBuu-UYepkacckuii B
cBoeM goHeceHuu Iletpy I B 1714 r. [loaTBepxkaan,
UYTO «OCMaHbl IMbITAIOTCS B Kpail TOT BOJIO CBOIO
npusBectu». [lostomy oH coBeroBan Iletpy I He
mo3BoauTh [lopte mokoputh CeBepHbIVi KaBkas.
EcrectBeHHO, uTO yTBepkaeHue IlopTel B
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[Tpukacmmy MpeaoCTaBIIsIo 6bl Cepbe3HYI0 YTPO3y
I0OKHBIM IpaHuiiam Poccun.

Vkasom ot 30 mast 1715 r. Iletp [ HasHAUMII TTOJT-
koBHMKA A. I1. BonbiHckoro rociom B [lepcuto mjist
3akiaoueHust Mexnay Poccueit M MipaHom Topro-
BOro gorosopa. [ToconbcTBo mmonkoBHMKa A. I1. Bo-
spiHcKoro (1715-1718 rr.) B Ilepcuio chirpaio
BaXXHYI0 POJib B moAarotoBke «[lepcupckoro» mo-
xo[ia.

B 1718 r. [Ins1 pa3Begku mepCUACKUX BJIaeHUIA,
pacIioNOXeHHbIX K ceBepy oT H130BoII (CeBepHBIE
yesnpl [llnpBana u [larectaH), mofkOBHUK A. 1. Bo-
seiHCKU nocnan u3 Ulemaxu gBopsinuHa A. Jlomy-
XMHAa, KOTOPbIi mpoeskan uepes Kyoy, llepbeHT u
Tapku ¥ cOCTaBM/I TOAPOOGHOE OMMCAHME ITyTU
CBOEro CjieoBaHMsI, YOEJIUB 0CO00e BHMMaHMeE
Kpernoctu [epbeHr [6, c. 61].

BbuIO pelieHO HeMeAJIeHHO MPUCTYITUTh K 00-
CJIeIOBAaHMIO M OIMMCAHUIO 3aIaJHOTO MOOEPEKbS
Kacnus. Iyig BeinoniHeHus 3toi 3agaun [etp I mo-
c1an Ha Kacruii MOpCKyIo 3KCITeIUIINIO BO I1aBe C
neviteHanToM O. U. CoiimoHOBBIM (1682-1780) n
KanuTaH-JIeiiTeHaHTOM hoH Kapiaom unn Kinaycom
Bepnenom [7, c. 79].

[etp I mposBAIsT OCOOBINE MHTEpPEC K MpUKa-
CIIMIACKUM NpPOBUHLMIM — [arecrany, lllupsany,
I'mnany, kotopele B 1715-1720 rT. ABASUIUCD I71aB-
HbBIMM OOBEKTaMM BOEHHO-Pa3BeIbIBATENIbHBIX
MepONPUSITUI PYCCKOTO MPaBUTeNbCTBA B [Ipuka-
CIIUN.

[MosryueHHblEe 3KCOEOUIMSIMU TAaHHbIE SKOHO-
MMUUYECKOr0, BOEHHOTO U TOJIUTUYECKOTO Xapak-
Tepa MO3BOJIMIN MPABUTENbCTBY TIIATEIbHO U3Y-
YUTh TEPPUTOPUIO 3aItagHoro nobepeskbs Kacmus,
110 KOTOPOMY JTOJKHBI ObUIM TPOIBUTAThCS BOJi-
CKa, a Takke TMO3BOJMIN BBISICHUTb PAaCCTaHOBKY
CUJI B perMOHe, OTHOIIIEHNe MeCTHBIX BilajeTesneit
K IPUXOAY CIOa POCCUIACKON apMUN.

Ha py6exxe 20 — x rogoB XVIII B. 60/IbIIMHCTBO
deomanbHBIX BiameTesneli JlarectaHa, 0COGEHHO
Te, UbM BJIafeHMs 6bUIM GIM3KY K I0KHBIM TPaHMU-
am Poccun, 1 Te, KOTOpbIe TTOAIEPKUBAIM C HEIO
TOPTOBO-3KOHOMMYECKMEe CBSI3Y, CKIOHSUIUCh HA
CTOpOHY Poccuy ¥ HEOGHOKpPATHO 06GpaIiainch B
MOCKBY € MpOCh00¥i MPUHSITh UX ITOJ, PYCCKOE TI0-
KpoBUTenbCTBO. B 20-x rogax XVIII B. [TogmaHCcTBO
Poccun noaTBepauau BiageTenun 3acy1akckoin Ky-
MBIKIY, IIaMXaJl TapKOBCKUi, yiMmuii Kaiitara u
Ip. [8, c. 33-35].

Mexy TemM pe3Ko YXYAIIWIOCh MOJOXKeHNe B
Vpane. CospgaBuiyiocsl O1arompusiTHyI0 o0cTa-
HOBKY Mconab3oBanu Xamku-Iayn u Cypxaii -xaH.
21 mrons 1721 r. npegBOAUTENLCTBYEM UMM BOOPY-
>KeHHbIe OTpsiAbl ropueB ocaguiau llemaxy, a 7

aBrycra 3aHsumm ee. Bo Bpemst B3situs lllemaxu no-
CTpajaau M HaXOOSIMeCs 30eChb PYyCCKUe KYTIIIbI
[2, c. 81].

B XVIII — Havane XIX B. Poccus B conuanbHO-
9KOHOMMUYECKOM U TIONUTUYEeCKOM OTHOILIEeHUM
3HAQUUTENIbHO OKpeIuia, BBIPOC ee MeXAYyHapop-
HbII aBTOpuUTeT. [IJIsT pacTyiieil MpOMBIIUIEHHO-
cTy Poccuyt HysKHO ObUIO ChIpbe, KOTOPBIM 00/1a1as
KaBkas.

Kacrmit usppesiie Haxomwics B cepe BHEITHe-
TOJIUTUYECKUX MHTEPECOB CTPaH, OKPYKAKILINUX
BogoeM. OH M3[aBHA CIYXUI BaKHBIM ITepeKpecT-
KOM TOPTOBBIM ITyTeil Mexay BocTtokom u 3ama-
goMm. bacceiiH pacrionarajici B 30He Benukoro
[llenkoBOrO IMyTH, Yepe3 Hero IO TOPTOBOE OCBO-
enue [lepcun, Muguu u Kuras [2, c. 81].

B nepuop npasienus Iletpa I 6pu1a paspabo-
TaHa O6IIMPHAs IPOrpaMMa MOJIUTUYECKMX U IKO-
HOMMYECKMX MepOIPUSITHUIA TT0 OTHOIIeHMI0 K Kac-
o U Ko Bcemy KaBkasy. [IJig 3aBepIiieHs] CBOUX
BHEIIIHEMOMUTHUUEeCKUX 3amauy Poccusi momkHa
ObITa TaKKe HAEXHO YTBEPAMUTHCS Ha IOTe, Kak
OHa JocTuria 3Toro Ha banTtuxke.

CaMmoIi BasKHOJ aKIIMeil B BOCTOUHOM ITOIUTUKE
IMetpa Benukoro 6s11 Kacnmiickmit moxom 1722 .
Ero ocyiecTBiieH1 e KOCHY/IOCh CyIed HapomoB 3a-
KaBKa3bsl M OCTaBWJIO CJIell, KaK B UX UCTOPUHU, TAK
u B uctopuu Poccumn.

[epen HauayoM 1moxona, 15 uiosst 1722 1., 6611
obHapomoBaH MaHMdecT, o6pallleHHbI K Haceste-
Huio Kaskasa u IIpukacnmiickux obnacreir Mpaxa.
ITeTp | npuHSN pellleHMe HA4YaTb BOEHHbIE OEii-
CTBUS JieToM 1722 T. C TeM, YTOOBI IIPemyIpeaInTh
BMeIIaTe/NbCTBO Typuuu U MpUcoesuHUTh K Poc-
cuy npukacnuiickue 3emiu Kaskasa [3, c. 132].

15 mag 1722 r. [Tetp I oTripaBuicst B ACTpaxaHb.
Tak Havancsg CyXONMyTHBIA ¥ MOPCKOW TOXO[,
[letpa, 3aHsBmIMiI TonTOpa rofa (1722-1723). Tlo-
CJTe IBYXIHeBHOrO IutaBauus Iletp I ¢ dnotmnmeii
MIpUOBLT K YCThIO Tepeka. [TepernpaBuBIINCh Uepes
pexy Cynak, [letp I BcTymua B Jlarectas.

B cBs3u ¢ Beicagkoit apmuu [letpa B [larectane
BO3pOC/a aKTUBHOCTh Typuuu, NMpennpuHsBILein
Mepbl, YTOObI IMPOTUBOCTOSTh IUTaHaM IleTpa Ha
KaBkasze. Typuusi cTpeMunaach HaCTPOUTH [are-
CTAHCKUX BjIafeTeneli mpoTus Poccun u He momyc-
KaTb PyCcCKMe BOJCKa Ha TeppuTopuio JarecraHa.
DHIOMpeeBCKMI IIpaBUTEeIb OKa3aJl COMPOTUBIIE-
Hue ITetpy I. 3a 9T0 DHAVPY OBLI ITPEBpAIIEH B ITe-
nes. Bnagetenu ske KocTekoBckuii, AKcaeBCKUit 1
mamxaa TapKOBCKMUIT BbIpa3uji CBOI BEPHOCTH
Poccun.

12 aBrycra nepenoBble 4acTU PyCCKOTO BOMCKa
mocturnu r. Tapku, tae mamxan Bcrpetuna Iletpa
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xJ1e60M-coblo. Beper 3a maTth ot Tapkos IleTp
pacKuHYyJ Jarepb. YUIYTYU, OKa3aHHbIE IIaMXaJioOM,
¥ BepHas ero cryxk6a 6put oTMeueHsl Iletpom 1.
18 aBrycra 1722 r. pycckast apmusi, BO3I/IaBJIsieMast
camum Iletpom I, BcTynmmiaa Ha 3eMJi0 Cy/laTaHa
Maxmyzna Yrambimickoro u Axmen-xaHa Kaiirar-
CKOTO.

Pasrpomus oTpsig  VYTamBIMICKOTO Cy/ATaHa,
[Metp I mpomomkan rmyTh Ha 10T. YiiMuii Kaitarckuii
" paBuTeNb byitHakckuit o6paTuiucs K Ietpy I ¢
U3bsIBIE€HMEM NOKOpHOCTU. [Ipolins uepes Bnaze-
Hus yuMmus Kaittarckoro, 23 aBrycra CyxoIyTHBIE
Bovicka Ilerpa I mogouuu x JepbeHty. JepbeHT-
ckuit Haub6 VMam-Kynau-6eK BCTPETW MMIIepa-
TOpa 3a BepCTy OT Kperoctu. Pycckast apmust 6e3
60s1 Bouwia B [lep6eHT. HaceneHue ropoga BoCTOp-
>keHHO BcTpeTmo Ietpa 1. 30 aBrycra ITeTp moctur
peku Py6ac, tme 3anoxkmi kperoctb Ha 600 ueno-
BeK. DTO ObUT KpaifHWii IMyHKT, 10 KOTOporo Iletp I
JIMYHO OBeN CBOU BOYICKA.

CrrycTs1 HeCKOJIbKO THel Bce OKpecTHOCTHU Jlep-
6eHTa npusHaau Biaacth [lerpa. OH coobmmt Ce-
HATY, UTO B «CUX KPasiX TBEPI O HOTOIO CTaIN» [4,
c. 35]. B lep6enTe Iletp I ocMoTpen rnaBHYIO Kpe-
IIOCTHYIO CTeHy Jlar-bapsl, ropof 1 ero OKpecTHO-
CTU, IOCETWI UUTAZleNb Y IBOPEL] Cy/ITaHa.

B mmceMme, ormpaBieHHOMYy orcioga CeHary,
ITetp I ¢ BocTOproMm oTMeuan paayIlIHbINA MIPUEM,
OKa3aHHbBI MM B TOpofe. 3a MUPHYIO CHAYy ro-
poza 1 o0bsiB/IeHMe TIOKOPHOCTY [leTp moxkanoBasn
nepbeHTCKOr0 Hamba MMaM-Kyau UYMHOM reHe-
pasi-mMariopa 1 YCTaHOBWI €My JeHeKHOe TOBOJIb-
CTBMeE 3a CUeT Ka3HbI [4, c. 35].

B Hepbent k Iletpy cranu obpammaThcs deo-
JaybHble Biajereny JlarectaHa M OpPyTUX peruo-
HoB KaBkasa. K Tletpy I B Jlep6eHT IBWINCH MPES -
CTaBUTENM PA3IUYHBIX CJI0eB HaceineHus: baky,
Ilemaxu, CanbsiHa, Pemrta, Tudnuca, EpeBaHa c
Mpocb60ii 0 MPUHSITUM B TMOANAHCTBO Poccuu u
MIPUCBLIIKE PYCCKUX BOMCK. BaxTaHr VI oTripaBwmics
B I'tHKy. B mucbme Tletpy I oH coo61Iiast, 4TO Mpu-
OB TyHa IJIs COeJUMHEHMS CBOMX OTPSIIOB C asep-
6aliIKaHCKMMU U apMSIHCKMMM BOVICKAMMU.

Opnnako Iletpy I B TOM ke romy mo psiy NpuImMH
MMPUIIIIOCh BPEMEHHO MpepBaTh CBOJ MTOXOT, Orpa-
HUYMBIINCH OCTABJIEHNEM TapHM30HA B [lepOeHTe.
Pycckast apmus, cocpegoroueHHas B [Ipukacnumy,
UCTIBITBIBAA GOJTBINME 3aTPYITHEHNS B CHAOKeHU Y
MIPOZIOBOJILCTBMEM U PYPasKOM.

Bo Bpems noxopa Ha 10T BO3HMKIIA yrpo3a BO3-
06HOBJIeHMS BOITHBI O IlIBenyelt, uTo He MOTJIO He
06ecrokouUTb Pocciio. DT 06CTOSATETbCTBA BHIHY-
ouin Iletpa I pellleHMeM BOEHHOrO COBeTa, CO-
3BaHHOM B [lep6enTe 29 aBrycra 1722 r., mpuocra-
HOBUTH T0X0H. 7 ceHTsIOpst IleTp I BBICTYIMI B

Actpaxanu. ITo mopore 6buT ocTaBieH B Tapkax
rapau3oH. ITo ykasanuto Iletpa Ha Cynake, 6puta
3aJiokeHa KperocTb CBsATOM Kpect, 1 KOMeHIaH-
TOM KPeIoCTM M TapHM30HA ObLI Ha3HAYeH IIO[-
MOAKOBHUK COMIMOHOB.

29 centsi6ps IleTp cen B ArpaxaHCKOM 3a/iiBe
Ha Kopabib M OTIUIBLT B ACTpaxaHb. 4 OKTS6pS
[Tetp nmpubbLT B AcTpaxassb [2, ¢. 93].

B pesynbpraTe Kacnuiickoro moxoma 1722 r. K
Poccuu 6bUIM TIpMCOEIMHEHBI: ArpaxaHCKUT MMO-
JTIYyOCTPOB, pa3Bmuiika pek Cynaka u ArpaxaHu, Kpe-
noctb CBsToro Kpecra 1 Bech mpuMopckuii Jlare-
CTaH, BKIouast JlepOoeHT.

Poccusg He oTkasbiBajach OT CBOMX IUVIAHOB B
oTHouenuu I'pysun, AsepbaiimkaHa U ApMeHUN.
DTO HaMISIAHO BUAHO M3 MMUChbMa, B KOTOpOM IleTp
I 3aBepsy CTODOHHUKOB PYCCKOJ OpMeHTaluu B
3akaBKa3be, UTO OH, «3ayaB CUS Je0, TOKUHYTb,
He M3BOJINT».

Cynranckas Typuus nocie yxoga Iletpa I ot-
KPBITO 3asiBWjia O CBOEM HaMepeHUM YCTaHOBUTD
npoTtekropat Hap arecraHoMm. CylTaHCKME BOi-
CKa, mpoaBurasicb K Kacrmiickomy MOpIO, BIJIOT-
HYIO ITOAOLLIN K rpaHuiam JarectaHa. KpsimMckue
XaHbl U TypelKue CyJATaHbl CTaau OTKPBITO Ipe-
TeHmoBaTh Ha lllupsan, [larectan u Kabapmy.

B cBs13u ¢ yemnuBericst yrpo3ort 3axsarta Typ-
Lyeii 3armagHoro mobepexknst Kacnus, Iletp mpex-
MIPUHST AUTJIOMaTUYeCKe 1Iaru ¥ HaMeTUs Kam-
nmaHuio Ha 1723 T. 1 TJIaH Ha MOWIeAYIoIIye TOAbI.
B wacTHOCTM, OBUTM TIPEATIPUHSTHI MEPHI K yCuIe-
Huio Kacrmiickoit umotunnu u ActpaxaHu — BO-
€HHO-MOPCKoJt 6a3bl Ha Kacrmuitckom Mope. Bec-
HOIt Ha KaBKka3 BTOPIMIUCH TypelKye Boiicka U 1o-
CTeINeHHO CTa/IM MPOJBUTAThCS K pefenam [lare-
craHa [7, c. 69].

B ceHTs16pe 1723 I. 110 IIPeIJIOKEHUIO IAaXCKOTO
Vpana, HamyraHHOTO BTOpPKEHMEM TYypPeLKUX
Borick Ha KaBkas, mexxny Poccueii u Ilepcueii B Ile-
TepOypre GbLI MOAIMCAH OOroBop. ITo yCIOBUSIM
3TOrO JIOTOBOpA IIax Mpu3HaBal 3a Poccueit mpu-
Kacruiickue ob6iacty KaBkasa. JlarecTraHckoe I10-
6epexxpe Kacrust u Baky mepenuiy BO BiajgeHMe
Poccun. Takum o6pasom, Kacrmitckuit moxof
[Tetpa I 3aBepunics npucoenHenem K Poccuu
MMPUKACIIUIICKUX 0bJlacTeit, B ToM uucie u Jare-
craHa [7, c. 67].

Wtorn sToro moroBopa MpUBEIU K pPe3KOMY
obocTpeHMI0 OTHOIIeHMii Poccum wu  Typuum.
Bopb6a 3a nmpukacnmiickue o6acT Bcé 060CTps-
J1ach.

B utorne 1724 r. B Crambysie (KOHCTaHTUHOIIONE)
mexxay Poccueir u Typumeit 6bI1 MOAITMCAH IOTO-
BOp [5, c. 415]. TTo aTtomy moroBopy 3a Poccueii 3a-
KpeIUISIZINCh MpUKACOuiickue MpoBMHIMM [lare-
craHa U  Asep6aitmkaHa. OcTajabHas ke
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TeppuTopus JarecraHa, Asep6aiiiskaHa, a TaKxKe
I'py3ust u ApmeHus ortounu K Typuun.

Typeukue cynTaHbl U MOCIe YCTAHOBIEHUS B
1727 r. rparuibl Poccun u Typuyn He mepectannu
BECTU aHTUPYCCKYIO Tporaraday. Ho atm ycunms
ycriexa He umenu (8§, c. 286].

[IpucoemyHeHMe MPUKACIIUIACKUX 0OJIacTeil K
Poccuu umeno 6onbllioe 3HAUEHME IJIST YKperie-
HMS €€ BHEITHEMOIUTUIECKOTO TOIOXKEHUS U 9KO-
HoMMueckoy Mmoiiu. CTpouTenbcTBO B 1722-1724
IT. Kperoctu CsiToro Kpecra, yctaHOBI€HME TPO-
TekToparta Haj Kabapmoii, 3aHsITHe U YKpeIIeHN e
HepbenTa, baky u Pelta mpemcTaBisii COO0I0
BakHbIe BeXM B YIIpOUHeHUM BausiHUS Poccum Ha
KaBka3se u B 6acceiine Kacmmiickoro mops.

Kacmmiickuit moxop Iletpa I, mo cpaBHeHMIO C
MpeAIIecTBYIOIMMHM  TOXOAaMM  POCCUCKUX
BOJICK Ha 10T, 6bIJI HAMHOT'O MaciliTabHee 1 pe3y/ib-
TaTuBHee ¥ (aKTUUECKM, 3HAMEHOBaJ COOOIA
Hayajao MMPOKOro HactyrieHus Poccun Ha Kas-
Kas [3, c. 28].

Bckope nociie cmeptu Iletpa I ero npeeMHuKM
0C/1abMIM MHTEpeC K MPUCOeIVHEHHBIM 06/IacTsIM
KaBka3sa. K Tomy ke Poccust O6biia 3aHSITa IIOATO-
TOBKO# BOJHBI ¢ KppiMom u Typineii. B ¢Bs3u ¢
Co3IaBIIelics TSIKeI0 06CTaHOBKOJ PyCcCKOe Impa-
BUTEJIbCTBO OKA3aJ10Ch BbIHY>KIEHHBIM BPeMEHHO
OTO3BaTh CBOM BOVICKA M3 MPUKACIMIICKMUX 06Ia-
creii. Ilocie 13-7eTHero BiameHUS TPUKACIIMIA-
CKMMM obiactssMu Poccum B Cvly BHYTPEHHUX U
BHEIIHMUX OCJIOXKHEHWUI MO0 YCAOBUSIM ['STHIOKUH-
ckoro (1735 r.) moroBopa ycTymwia ux Hpany
[5, c. 415].

1o He o3Hauaet, uTo moxop Ilerpa I 661 6e3-
pes3yJIbTaTUBHBIM MpeanpusaTueM. BoeHHO-11OMM-
TUYeCKNe MOUIeNCTBMS 110X0Aa, Kak s Pocenmy,
Tak U 11 HaporoB KaBka3za GeccriOpHbBI M odYe-
BuaHbl. OH obecrieunBan 6e30MaCHOCTb IOrO-BO-
CTOYHBIX OKpauH Poccuy, comeicTBOBal OXXUBIIE-
HUIO OCBOGOZVTEIHHOIO IBVSKEHMSI HApoOLoB 3a-
KaBKas3bs, IPOYHO orpanui JlarectaH OT IOIJIOLe-
Hus Typiiueii, Cioco6CTBOBAI SKOHOMUUECKOMY U
KyJIbTYPDHOMY Da3sBUTUIO HApOIOB, HaCeAIOIINX
MIPUMOPCKYE TEPPUTOPUMN.
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3AXBATKUH Anexkcangp IOppeBuu
Poccus, r. banammuxa

TEOPETUYECKAS NCTOPUA

AHHOmMauus. Paccmampusaemcs 60npoc paspabomxu NPUHUUNUATBHO H08020 MeMOJ0102U4ecK020 nN00xoda
8 (opMuUpOoBaHUL COBPEMEHHO20 KOHYeNnma meopemuueckoti ucmopuu.

Knrouesste cnoea: (Z)CIKTYIOJIOZL{H, UCMOYHUKO08eduecKuli aHaiu3, XpoHoJo2us, mEMI’lOpafleblﬁ aHauau3, napejib-
KcoJiocus, ucmopuuea(uﬁ aHaiau3, ucmopuoJjiozcus, Hayka o npoweawux coObIMusX.

HEOGXO,HI/IMOCTI: pa3paboTKy COBpPEMEHHBIX
Hay4YHBIX METOLOB B MCTOPMOJIOTUM (HayKa O
MIPOIIEIINX COOBITHSIX), KOTOPAsI IO CEro ITHS CO-
XpaHsSeT ommMcaTeIbHYI0 TPAAUIINIO CO BpeMéH I'e-
pomoTa, UCTOPUKYM HAYaIM TIOHMMATh yKe B IIPO-
IIJIOM BeKe, HO TaK ¥ He CMOTJIM chopMyIMpOBaTh
HeOoOXOIMMbIe IJISI 3TOTO HayUHbIe PUHIIAIIBI IT0-
3HAHUS UCTOPUUECKUX TIPOIIECCOB.

VnmocTpaliyeil TOoro, Kak Jajeku ObLIu sKeja-
HUS CO3TAHUS TEOPETUUECKOI UCTOPUM OT TTOHM-
MaHMS UX peanusaly Mbl BUIUMM B paboTe Ipo-
tdeccopa, pykoBoautesi lleHTpa couyanbHOM Gu-
JlocobUM U TeopeTUIeCcKoi uctopun mnpu MHcTu-
TyTe dunocobun u mpasa CO PAH H. C. Po3oBa
(1958 r.p.):

«IIpobnemsl meopemuueckoli ucmopuu conocma-
8UM 80NPOCAM PAYUOHANBHOL pusocouu ucmopuu,
3amem npedcmasum ux 8 sude 6o.Jiee pazgepHymoix u
TMOUHBIX 80NPOCO8, U CHAOOUM MpeOOoBAHUAMU K
«udeanbHbIM 0Mmeemam» (4mo 6 NOJHOL Mepe Hedbl-
NOJIHUMO, HO CIy#UM NO3HABAMENbHbIM OpUEHMU-
pom).

Bonpoc 1. Ymo u Kax esi3si8aem coObimust U u3-
MeHeHUs1 8 ucmopuu?

Ipobnemsl QUHAMUKU UCMOPUU UIU 8bls18JIeHUS
3aKoHOMepHocmell Maxkpoucmopuueckux usmeHe-
Huil.

TpebosaHus K udeaibHomy omeemy: omeem 00J1-
HeeH codepiamb KOMNIEKC 83aUMOCBA3AHHbIX Meo-
puti ucmopuueckoti OUHamMuKu, N0360JISIOWUX 06B5C-
HAMb U NPeoCKasvléams CyulecrmeeHHble USMEHEHUs,
xapakmep cywjecmeeHHslX cobbimuii 80 8ceM npo-
cmpaHcmee u 8 pasHulx Maculmadax paccmMompeHus
Bcemupnoii ucmopuu.

Bonpoc 2. Ha kaxue uacmu (60 8pemeHU U 8 npo-
cmparcmae) deaumcs ucmopus?

IIpobGniemsl cmpyKmypsl UCMOPUU UTU 8bIABTEHUS
Pe3ynbmamos Makpoucmopuueckux usmeHeHul.

TpebosaHus K udeaibHoMy omeemy: omeem 00J1-
JHeeH codepxcams credyrouwuti Habop OaHHbIX: COCO0
8blS187IEHUSL CMPYKMYPbl UCMOPUU KAK COBOKYNHOCMb

SIBHbIX AOCMPAKMHBIX NPUHYUNOS uneHeHus Bce-
MUpHoIi ucmopuu aubo cnekmp makux cnoco6o8 ¢
SIBHBIMU ~ KpumepusiMu  npeonoumeHusl; NoJHas
cmpykmypa ucmopuu — npuMeHeHue yMmOUHEHHbIX
€noco608 uneHeHus U UHmMepnpemamopos 01 eceli
(eHomenonozuu BcemupHoti ucmopuu (3mo padoma
ona 6ydywux 6GOnbWUX KOJIEKMUB08 hpogeccuo-
HAIbHBLX UCMOPUKOB).

Bonpoc 3. B kakom HanpaeieHuu, Kak u nouemy
dewicemcs ucmopus?

IIpobnemst x00a ucmopuu uniu HanpaeeHHocmu
MaxKpoucmopudeckux ux U3MeHeHUll, u3MeHeHull
cmpykmyput ucmopuu» [1, ¢. 173] /1/.

@akTUYecKu mpobdiiemMa TeopeTUIeckoit UCTo-
puM, Kak HOBOTO KOHIIeIITa MCCAelOBaHMS UCTO-
pUUEeCKMX TPOIECCOB cBenach y Po3oBa K ¢uto-
co(CKOMY PaCCYKIEHUIO «a UYTO €CTh UCTOPUSI?».

B 2007 r. BBIXOIUT U3 ITeUaTV yue6HOoe mocodme
«Teopust UCTOPMUECKOTO 3HAHUSI», B KOTOPOM aB-
TOpBI, B YaCTHOCTY, OTMEYAIOT CAeaylollee:

«K coxcanenuio, u 8 pamkax o6cyxcoeHust 0aHHOL
membl NPOOONHANM YUPKYIUPOBAMb apXauiHole
npedcmasneHust 0 Mom, 4mo meopust — Mo Umo-mo
8pode 3axkoHa Botina-Mapuomma. B coomeemcmeuu
He C CO8peMeHHbIMU npedcmasieHusmMu 0 Hayke
meopusi mpakmyemcs 20pa3do wupe u 03Hauaem
«B8C€20-HABCE20» OCMbICTIEHUE 8 NOHSAMUSIX meX WU
UHBIX IMNUPUUECKUX Hab00eHULl. DMo ocMbicieHuUe
(HadeneHue CMbICIOM, NPUNUCbIBAHUE CMbICIA) A6-
JI1emcst CUHOHUMOM Meopemu3uposaHusl.

3abezasn eneped, ckaxem, Umo, Ha Haul 832/50,
ucmopuueckoe 3Harue (kak u 06oe opyzoe HayuHoe
3HaHuUe), Moxcem OblMb U NPpeuMyuecmeeHHo onuca-
HueM (8npouem, Heu30excHO 8KIIUAUUM HEKOMO-
pble anemeHmyl 00BCHEHUS), U NPEUMYUIECNBEHHO
00BsICHeHUEeM (HO HENpeMeHHO BKANUAIOUUM HEKO-
mopole 3neMeHmsl ONUCAHUS), PABHO KAK U npeo-
cmaenamo 3mu déa muna meopuu 8 Ji060ti nponop-
yuu. Bmopoe npedsapumenvHoe 3ameualue Cco-
cmoum 6 mom, umo daxce eciu HaAyyHoe 3HaHue 8bl-
cmynaem 6 gude ONUCAHUs, MO0 He 03Hayaem, 4mo
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OHO He A8Jemcst meopemuieckum Uil s6asemcs
«MeHee meopemuuecKuM», uem 3HaHue 8 popme 00s-
AcHeHusl. Hekomopas nymanuya 803Huxaem u3-3a
mozo, umo 0o Hauana XX 8. 3HaHue 8 popme onuca-
HUs umeHosanu «paxmoepaguell», a 3HAHUE 8
(opme o0BACHeHUs — «meopueli». K coxcanexuro,
IMom apxauyHslil NOHAMULIHBLIL U MepMUHOJI02UYe-
cKuli annapam npodosaxcaem 0o Cux nop Ucnojib30-
8amMbCsl HEKOMOPbIMU A8TMOPAMU.

Tenepb ecmecmeeHHO paccmompems 80NPOC 0
mom, uem omauuaemcst Ucmopusi Kak meopemuue-
CKoe 3HaHue om dpyeux obujecmeeHHslx HayK. B ca-
MoM 00ujem sude 30ecb MOMCHO 8bl0EUMb 08a OC-
HOBHblX omJauuust (Co 6ceMu 02080pKamMu 0 pasiu-
uusx 06uUjecmeeHHO-HAYUHbIX OUCYUNJIUH 8 UeIOM).

Ilepsoe omauuue cocmoum 6 mom, 4mo 6 Ucmo-
puu posib meopuu-onucaHus evlule, 4em 8 60nbUUH-
cmee dpyzux 06WeCmBeHHbIX HAYK, Xoms cpedu HUX
ecmo OUCYUNIUHBL, 20e POJib ONUCAHUS CINOJIb H(e 8bl-
COKa - Hanpumep, 8 IMHOJI02UU U 8 NCUXO0JI02UU.

Bmopoe ocHogHOe omauuue ucmopuu om opyaux
06ujecmeeHHbvlx HAyK COCMOUIM He 8 mom, 4mo uc-
mopusi MeHee meopemuuHd, a 8 Mom, YUMo OHA 8
MeHblleli cmeneHu 3aHUMAaemcs 8opabomyoli coo-
cmeeHHoll meopuu u 68 Gosbulell cmeneHu UCnoJb-
3yem meopemuueckuii annapam (8kawudas meope-
muueckue noHMusl, KOHYenyuu u cnocoOsl 06ssicHe-
Hus)  u3  Opyaux  00UleCMBEHHbIX  HAYK»
[4, c. 222-239].

3mech aBTOPbI OTKPOBEHHO MPU3HAJINCH B TOM,
YTO HUYEro 60Jiee ueM TeOPUSI-OMMCaHUSI OHM CTY-
IeHTaM TpeJJIoKUTh He MOTYT. To eCTh, 3a 60/ee
yeMm 2000 JsieT M3ydyeHUs] UCTOPUYECKUX ITPOLeC-
COB, MCTOpMYECKass HayKa Jajgee TeopuM-OInca-
HMSI B CBO€JI METOIOJIOTUY He TPOABUHY/IACH.

B 2016 r. MuHKcTepcTBO 06pasoBaHMs JOMYC-
KaeT B obpalieHne apyroe yuebHoe nmocobme «Oc-
HOBBI TEOPUM ¥ METOHOJIOTUM UCTOPUM», T TOK-
TOp UcTOpMUYeckux Hayk JI. H. MapTioios, B 4yacT-
HOCTY, OTMEYaer:

«IIpedmemom Haulezo Kypca A85emcst Memodo-
J102Usl KOHKPEeMHOU HayKu — ucmopuu.

CocmasHotli uacmeto memodonozuu 567semcs
unocogus ucmopuu — cO80KynHocmos meopemuue-
CKUx npobnem ucmopuu Kax deticmeumensHocmu u
UX UCMOJIKOBAHUE.

Qunocoua ucmopuu axanusupyem npoonemol
CMbICNA U Yeau CyujecmeosaHus obujecmad, ezo 2e-
He3uca, cydeb u nepcnekmue, HanpasaeHHoCMu 06u-
HCYWUX CUN U B03MOMNCHBIX 3AKOHOMepHOCcmell ezo
passumusl.

Lensio Kypca s8nsemcs popmuposarue y cmy-
0eHmog cucmemsl KomnemeHyuii 6 obaacmu

meopemuko-memooos02u4eckux 0CHO8 ucmopuue-
cKoll Hayku» [3, c. 6].

Utaxk, Mmbl BUAMM, 4TO 3a 18 jeT mpomegmmnx ¢
MOMEHTA BbIXO[a B cBeT paboThl PO30Ba, €ro KOH-
LIETIT He IIpeTepIiesl HUKaKUX U3MEHEHMUIA, U ITpak-
TUYECKM 6e3 KaKUX-T160 M3MeHEeHM BOIIEN B CO-
BPEMEHHBII YUeOHBIN KypC U3YyUEeHUS] UCTOpHUYe-
CKUX TIpOLeccOB MeToaoM ¢uiaocodCcKux pas-
MBILLIJIEHUIA.

O61muit UTOT COBpEMEHHOTO COCTOSIHUS pa3pa-
O0TKM METOAOJIOTUM TeOPETUUYECKON WCTOPUN
MoaBes JOKTop (uaocoduu, mpodeccop Kubep-
HeTUKU MeXIyHapOogHOr0 MHCTUTYTa TeOpUM CU-
cteM u kubepHeTuky JXXmauko A. B. (p. 1929):

«Hcmopuku co3danu emopoli (pakmonozuueckuii
Kopnyc 3Hauuii), 8 0CHOBHOM 3a hocnedHuUe 08a 8eKda,
HO Y HUX Hem nepeozo (meopemuuecko2o) 8 yKa3aH-
HOM CMblClle eOUHOU cucmemsl: meopemuuecKue
udeu, ucnonwv3yemole umu 011 UHmMepnpemayuu uc-
mopuueckux sieJieHuti u cobsimuii, npedcmasgasom
€000l IKIEKMUUECKYI0 CMeCb, A He eOUHYH meope-
muueckyro cucmemy, Kaxoii donxcen 6vimb KOpnyc
meopuii 3penoti Hayku. IIpusecmu 6ce meopemute-
cKue udeu 8 cucmemy Henw3s 6e3 camoli o0weti meo-
puu ucmopuu, Ha 0cHoge KOmopoui MoibkKo U MOHCHO
0edyKmueHblM nymem 8vl8ecmu U mem cambiM JI02u-
uecku 060CHOB8aMy 8ce Opyzue yposHU UCMOPUUECKUX
0600weHuli (Kay3anbHo20, d He (Pakmoaiozuueckozo
xapakmepa)» [2, c. 117].

Xopoummnit aHajin3 COBPEMEHHOI'O COCTOSIHUS
Mpo6eMbl TEOPETUUECKOl MCTOPUM ITpOBesa
IOKTOp uctopuueckux Hayk W. M. CaBenbeBa
(p. 1947) B pabore «McTopuueckue UCcaeJ0BaHNUs
B XXI Beke: TeopuUTHUYECKUIT GPOHTUHT», T/ie TIPU-
IIIJIa K HeYTelIMTeIbHOMY BBIBOIY O TOM, UTO CO6-
CTBEHHO MCTOPMKM B 3TOM BOIIPOCE HUYYTb HeE
MPOJBUHYJINUCH, HO, TaK ¥ HE OCBOEHHYIO0 HAYYHYIO
HUIILY, TIBITAIOTCSI CETOAHS 3aHSITh COIMOJIOTH CO
CBOMM METOAO0JIOTMYECKUM amliapaToM, UTO Kak
MHe SIBJISIETCSI TYIMKOBBIM HallpaBjieHMeM pa3Bu-
TUSI UCTOPUYECKOH HayKu [5, ¢. 25-53].

B cBs131 C BbILIEN3TI0KEHHBIM, B JAHHON CTaThe
rpenJiaraeTcsl MPUHIMUIIMAIBHO HOBBIM KOHIIEIT
BBIXOZA M3 TYNMKA B TEOPETMUECKOM Pa3BUTUU
MUCTOPUOJIOTUYM HAa OCHOBE MOHMMAHMSI OCHOBHOM
3a7auM TeOpeTUYECKO UCTOPUM YCTAHOBUTD H0-
CTOBEPHOCTb  MCC/IEAYEMOTO  MCTOPUYECKOTO
(baxTa, ero XpOHOJIOTUYECKME IPAHMUIIbI M MOTUBU-
PYIOLLYI0 OCHOBY €ro peain3anum.

OCHOBOI1 ITpefjiaraeMoro KOHIIEITa SBJISeTCs,
BO-TIEPBbIX, pa3eaeHye UCTOPUOJIOTUY Ha [IBa ca-
MOCTOSITEe/IbHBIX pa3fesa: TeopeTuveckasi MUCTO-
pusi M omnucareibHas MCTOPHUS, a BO-BTOPBIX,
npeAcTaBaeHNe TeOPeTUYeCKol UCTOpUM B BUAE
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TPEXUYJIEHHOM CTPYKTYPbI, COCTOSIIEN U3 C/IeAYI0-
IIMX pa3/iesioB:

1. ®akronorus;

2.  XpoHonorusi;

3. Ilapenbkcoaorus.

daxkToaorus

daxkTosiorms, MHHAYe MCTOUHMKOBEOUYECKUI
aHa/IM3, U3yyaeT BCe MOKa3aTeNlbCTBa 0OBEKTUB-
HOCTY aHAIM3UPYEMOTO MCTOPUUECKOTO COOBITHSI,
pa3bICKMBas HaJleXXHbIe CBU/IETE/IbCTBA €T0 peaib-
HOCTH, ¥ BK/IIOUAeT B CeOsI:

1. Apxeonorumw;

[Tanmeoreosoruio;
[TameoKIMMaTOIOTHIO;

ApxuBHBI€E UCCI€IOBAHNS;

. Kynbryponoruueckue mcciemoBaHus.

XpoHosiorusi

XpOHOJIOTMSI, MHAUe TeMITOpaJbHbIl aHalu3,
M3yyaeT XPOHOIOTUYECKYIO TOrorpaduio UCTopu-
YeCKOro MpOoliecca, ¥ BKIIOUaeT B ceOs:

1. BepTMKaJIbHYIO XPOHOJIOTHIO, M3Y4aIOILYIO
MOC/IeJOBATENbHOCTh UCTOPUYECKUX COOBITUI B
JIOKQJIbHOM TreorpadmyeckoM ITPOCTPAHCTBE;

2. TOpM3OHTaNIbHYIO XPOHOJIOTUIO, U3ydalo-
1LIYI0 IOKAJIbHbIN BpeMeHHOVi cpe3 B INIaHeTapHOM
macirraoe.

ITapenbkcomorusi

[Tapenbkcosorus (Heosnorusm, rp.
MapeABdv+yevikevon+Adyog / MpoIioe+o60061e-
HHMe+HayKa), MHAaue UCTOPUUECKUIT aHan3.

OcHOBHasl 3ajayva IapebKCOJIOTUMU COIJIaco-
BaThb MeXAY C000¥1 BCe MMeNMecs pPe3yibTaThl
(axkToI0rMM U XPOHOJIOTUH, U OIIPENEIUTb Haub0-
Jiee OCTOBEpHbIE MPeIIoI0KeHMUST HeJOCTAIONUX
3BEHbBEB B JIOTUKE aHAIM3UPYEMOTO COOBITHS.

[MapenbKcoysorus SBASETCS 3aBeplIaONUM
sranoM (GOpMMUPOBAHMS HAYYHOI 6a3bl UICTOpUYE-
CKOI'0 MICC/IeIOBAHMS JII0O0r0 COOBITHUS.

BbIBOABI TEOpeTUUECKOM MCTOPUN SIBISIOTCS
HayyHOJ 06a30il ITOBECTBOBATENbHOV WCTOPUN,
MeTO/M0JIOTMSI KOTOPOil OXBaThIBaeT ClieAylolye
BUbI TTAPEeTbKCOIOTUM

1. OKOHOMMYECKUIi;

IMonutuyeckuii;
HopmaTusHO-1IpaBOBOIi;
ColmanbHblii;
MBUIM3aLMMOHHBINA.

Takum 06pa3oM, apebKCOJOTHS TeopeTude-
CKOJi MICTOPUY OTJNYAETCS OT UCTOPMUECKOTO aHa-
Jin3a MOBECTBOBATEIbHOM UCTOPUY TIPEIMETOM U
LesenoiaraHueM.

[MIpenmMeToM IapeabKCOJOTUM TeOopeTudecKoi
UCTOPUM  SBJSIETCSL  COIJIaCOBaHMUe BCETO

RS

(2 WY ON B ()

umeronerocs: (akToJOTMYECKOTO Marepuaia B
pamMKax XpOoHOJIoTMueckoi Tonorpaduun.

LlenenonaranneM - QopMupoBaHue MaKCH-
MaJIbHO peaJTuCTUUHO JIOTUKU UCCIeqyeMOTOo UC-
TOPUYECKOTO COOBITHSI.

ITpegMeTOM MCTOPMUYECKOTO aHaIM3a MOBECT-
BOBATEJIbHOM MCTOPUM SIBJSIETCS KOMILJIEKCHAas
MHTepIpeTanusl BbIBOJAOB TeOpeTUUEeCKOil MCTO-
pumn.

LlenernonaranueM — ¢GOpMUPOBaHUE IIUBUJIA-
3alIMOHHO} KapTMHBI UCCIEAyeMOT0 MCTOopude-
CKOT'O COOBITHSI.

[Mpumepsl mpuUiokKeHUsS METOJOB TeopeTuue-
CKOW MCTOpUM K aHa/N3y peaibHbIX UCTOpUUE-
CKUX COOBITHUIL:

1. KynukoBckast 6UTBa.

2. 0O6pasoBanme @paHKCKOro roCyAapCTBa.

KynukoBckast GuTBa

daxkToaorus

1. VMeroTcs JIeTONMMCHbBIE COOOIEeHMS;

2. Hmerwrcs nutepaTypHble NPOU3BEIEHUS
6yIM3KMe K pacCMaTpMBAEMOMY COOBITHIO TTO Bpe-
MeHU UX CO3JaHus;

3. HmMerwTcs pesyabTaTbhl apXeojoTnyecKux
MccaegoBaHMIA.

BbIBOZA: C BBICOKOV CTEIEHbI BEPOSITHOCTU
IlaHHOe COObITHE MeICTBUTENbHO MMEJIO MeCTO
OBITh.

XpoHoJiorusi

1. 6 despans 1238 r. Boiicka batbisa BopBa-
Jucb BO Bnamumup, cronuny BoctouHoit Pycn,
Hayva/IoCh TaTapo-MOHTOIbCKOE UTO;

2. 23 guBaps 1368 r. nano Kuraiickoe xaH-
CTBO, CTapliuee U3 uMIepunu YMHTUCXaHa;

3. B 1370 r. TamepnaH CTaHOBUTCSI €IUHO-
JIMYHBIM SMupom CpenHeit A3uu;

4. B 1371 r. IMmutpuit MOCKOBCKII BIIEPBBIE
He BbIIUIAUMBAEeT ITOTOJHYIO aHb M COBepIIaeT
Habery Ha ceBepHble OKpaMHbI 30JI0TON OpbI;

5. B 1376 r. TamepnaH mpubGIKaeT K cede
6erymoro uMHrM3uAa ToxTaMbllla ¥ OTIIPaBIISIET
€ro Ha 3aBOoeBaHMe 30JI0TOI OPAbI;

6. 8 centsa6ps 1380 r. mpoucxoaut Kynmkos-
cKast GUTBa;

7. 26 aBrycra 1382 r. Bojicka xaHa Toxra-
mblla coxriim Mocksy. Ilocie sToro oHu paso-
punu Bragumup, Ilepesicnasib, FOpbeB, 3BeHUTO-
pon, Moxkaiick 1 gpyrue pycckue ropojia;

8. B Tom xe 1382 r. IMmutpuit MOCKOBCKUI1
BOCCTAHOBWJI BBITIJIATY MTOTOIHOM JaHU;

9. B asrycre 1395 r. TamepsnaHn ckér Enerr, u
MMpeKpaTuB JajbHelIee HacTyIyieHe Ha MOCKBY,
pa3BepHYJI CBOM BOVICKA B CTOPOHY 3010TOM OPIbI.
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BeiBom: coObITusI A0 U mocyie KynmMKoBCKOIA
OUTBBI, Uepe3 UCTOPUYECKIME TTePCOHAKM CBSI3aHbI
MeKIy COOOVA.

IMapenbkconorus

COBOKYIIHBIN aHaIM3 MMEIIIUXCSl TOCTOBep-
HbIX (PAaKTOB, ITO3BOJISIET COENVMHUTb UX JIOTMUE-
CKOJi B3aMMOCBSI3bI0.

CraB moOJHOBIACTHBIM 3Mupom CpenHeil A3un
B 1370 r., TamepsiaH CTaBUT Iiepe]; COOO0Ii 3amauy
BO3DOKIEHMSI MOHTOJbCKOM MMIIepUM Mnepuona
UuHrMcxaHa «OT MOpsS IO MOpPsI» U BO3BpallieHue
o[, MOHTOJIbCKOE BiausiHMEe KMTaiiCcKoro XaHCTBa.

[TepBoe, 4TO OH MpeaNpPUHSII AJISI 3TOTO, IPU-
HSIJT BCe BO3MOJXKHbBIE Mepbl, UTOObI 0CTabUTh MPO-
TUBHUKOB €r0 TIpeTeH3UM Ha MUPOBOE TOCHOJ-
CTBO. DTO HaIlpaBJ/IeHMEe BKIIOYAJIO U TaMHBIN [10-
roeop Tamepisiana ¢ MockoBCKMM KHs3eM. [lepe-
TOBOPBI BEeMUCh HAa YPOBHE [OBEPEHHbBIX JINI]
IMupa " KHSI3S.

TamepsaH TnpeAjiokui JIMUTPUIO CO ClIeAyI0-
miero 1371 r. npeKkpaTUTh BbIIUIAYMBATh JaHb 30-
JIOTOM opHe, M 6eCITOKOUTb €€ CBOMMM Haberamm
Ha eé ceBepHble OKpaMHbI B paitoHe bymarap. Co
CBOEJT CTOPOHBI, OH OyIeT aTakoBaTh 30JI0TYIO
OpIy C iora, YTo6bl He HaBaTh €/l BO3MOXKHOCTU
aJleKBaTHO OTBeYaTh Ha BTOpKeHus Imutpus. Bes
IlaHb 3a Mepuo/I repexo/ia BaacTu B 3070TON ope
K ero CTaBJI€EHHUMKY OCTA€TCs y JIMUTpus, HO C ero
MIPMUXOJOM Ha MpecTos 30JI0TONM OpAbl BhIILJIaTa
JlaHY BOCCTAHABIMBAETCSI HA TPEKHUX YCIOBUSX.

ITocnenHwow vacth morosopa Imutpuii Moc-
KOBCKMI1 He BBIMOJIHMU, ¥ TOXTaMBbIIIl IPUIIET 3a
MOJIOKEHHO eMy ABYXJeTHell JaHbl0, a B Kaue-
CTBe HaKa3aHMsI CTPOIITUBOrO KHS3s pazopui Bo-
CTOYHYIO PyCb.

[MoaTBepXXAeHMe 3TOV BepCUM MbI BUAMM BO
BpeMsi pasrpoma TamepriaHOM CBOEro CTaBJI€H-
Huka Toxramplima B 1395 r. OH He CTaJI BTOPraThest
B Boctounyio Pych, Tak Kak o JOToBopy ¢ IMUT-
preM MOCKOBCKMM OHa JOJ/DKHA OblIa HATIOMHSITh
KasHy 30JI0TOi opAabl IJit o6ecrieueHus] ero Ku-
Taiickoro noxopga. CosxxokeHue Enblla ObUTO mOCa-
HBIM HeJIoOpa3yMeHMeM BO BpeMsl IpecieJOBaHUs
BOJicK ToxXTamblIla.

BeiBOA:

1. KynukoBckast 6uTBa 6GbUla BBIKYIIOM Je-
BSTH JIeT O0CBOGOXIeHus Pycu oT maHu 30/10TOik
opAe;

2. pasopenue BoctouHolt Pycu ToxTambi-
mem B 1382 r. cTano cjieACcTBMEM HEUCTIOTHEeHUS
Omvutpuem MOCKOBCKMM YCJIOBUIT foroBopa ¢ Ta-
MepaHOM.

Oo6pasoBaHyue O@PaHCKOro rocygapcraa
daxKTosI0rusa
1. HWcropuueckue XpOHUKU CpeIHEBEKOBBIX

UCTOPUKOB;
2. OdwunnanpHble aKThl CpeIHEBEKOBOI EB-
POIIbI;

3. Marepuansl apxeoJOTMYeCKUX MCCIIeno-
BaHMIA;

4. Matepuanabl aHaIM30B HYMU3MaTUUECKUX
apredaKkTOoB.

BoiBOp,

VicTouHMKOBeJUeCKii aHalu3 TOATBepsKaaeT
dakt dbopmupoBaHuss DpaHKCKOTO ToCyIapcTBa
Ha ceBepo-3alafHbIXx TeppuTopusax EBpombl B
panHeM CpeHEBEKOBbBE.

XpoHosorus

1. B 225 r. okoHuaTenbHOe (popmMupoBaHue
COCTaBa KaHOHMYECKOro TeTpaeBaHTeNUS PUM-
CKMMM enucKomnaMu B narnctBo Knumenra I /2/;

2. IlepBble cBemeHMst 0 (ppaHKax B PUMCKUX
VICTOYHUKAX OATUPYIOTCS 242 T. KaK CTOJIKHOBE-
HMe PUMCKUX BOVICK C TepMaHCKUMMU TJieMeHaMu,
OOJIBIIYI0 YacTh M3 KOTOPBIX COCTAaBJISUIA
dbpanku /3/;

3. B 261 r. camorpoBO3I/IalllEHHBI UMIIepa-
Ttop 'amnmnm (260-274) Mapk Kaccuannii JlatuHamit
IMoctyM oT6pocw 3a PeitH (ppaHKOB 1 aJleMaHHOB.

4. B 280r. dpaHKM BTOPIINCH B ATPUIIMHHO-
Byl0 KoJIoHMIO (KE€nbH), rAe COXIIM peinHCKuUi
dior;

5. B 341-342 rr. ABryct KoHcrauT I omepskan
psin moben Hag hpaHKaMu Ha Peiine.

6. B 355 r. Boxknmb ¢paHkoB CuIbBaH B
ArpunmuHoBoit Kojgouuu (KEnbH) mpucBou cebe
TUTYJI aBIyCTa, HO ero BCKope youiu (7 ceHTa0ps
355r.) /4/;

7. B 357 r. ummneparop OnmaH, umes mox py-
KOJi13 ThIC. BOMHOB, pa3buBaeT GpaHKOB U aje-
MaHHOB 1pu ApreHtopare (CTpacOypr), B IUIeH
B3SIT BOXIb (ppaHKOB XHOAOMAP;

8. B 380r. c npuHATMEM 30UKTa UMIIEpaTOpa
deopmocus «Cunctos populos» XpMUCTUAHCTBO MTPH-
obpeTaeT CTaTyC TOCYJApCTBEHHON peIUTUM; C
9TOTr0 BpeMeHU aKTUBU3UPOBAIaCh MUCCUOHEP-
CKas AesITeJIbHOCTb XPUCTUAHCKOT [IepKBU Ha Tep-
putopun T'amnuu. IlepBoe ymoMMHaHMe XPUCTU-
aHcTBa B Pumckori l'annuu oTHOCUTCS K 177 rofy;

9. B 383-388rT. mpu aBope BanenTuHMaHa Il
nproOpe BiausiHMe GpaHK, PUMCKUIL TTOJTKOBOEL]
®nasuit bayToH;

10. B 410 r. mpou30IUIO camoe XKeCcTOKoe pa-
30peHue Puma Bectrotamu Ajnapuxa 3a BCHO €r0
MUCTOPUIO; PUMJISIHE OCTaBWwIu BpuTtanuio;
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11. B 419-427 rr. cornacHo «Bonbmum ppaH-
LY3CKUM XpoHUMKam» XIV B., TOAbl TNpaBieHUs
repBoro Koposst ppaHkoB PapamoHa/PapamoHa
(370-429), cpiHa HeKOro mpuienbiia Mapkomepa
(VI), KoTopbIii SIKOOBI Hayuws (paHKOB oOpa-
1IAThCS C OPY)XXKMEM U BO3BOAUTH YKpeIJIeHUs BO-
KPYT UX [MOCeIeHNIA, a 3aTeM Jajl UM B KOPOJIU CBO-
ero cbiHa, MOTOMY YTO Te XOTeIM UMEeTh KOpOJs
«ITOIOOHO APYTUM Hapoaam»;

12. 427-447 rr. npaBnenue Xnogmuona (VIII)
[ 1MHHOBOJIOCOTO. B Havasie cBoero npasjaeHNs: OH
IOBeJT canuueckux (ppaHkoB uepe3 PeiiH. BouH-
CTBEHHbIN XJIOAMOH IMOIUYMHWII CBOE BJIACTU BCIO
TEePPUTOPUIO COBpeMeHHOM benprum m gomesn o
Commbl (ceBepHasi @paHIus).

13. B 457 r. xomauayionum B Taminuio
HaInpaB/SOT PUMCKOTO TIOJIKOBOALIA JTUAUS
(Adpanuit Cuarpmii, ym. 464 1.), OH CO3IAeT TaM
daxTMuecku He3aBUCUMMOEe TOCYZApCTBO Ha MOJ-
BJACTHOM pUMJISTHaM dactu laummu: 06JacThb
mexny Jlyapoit 1 Maacom, co cronuuei B Cyac-
coHe (90 KM K ceBepO-BOCTOKY OT Ilapuxka). Bos-
HUKaeT TePBOe KOPOJIeBCTBO (paHKOB MepoBUH-
roB B TypHe Bo raBe ¢ Xunbaepukom I (437-481).

14. B 481 r. xoponém (ppaHKOB CTaHOBUTCS
Xnoxgsur (466-511), kotopslit K 490 roxy mpmoo6-
peTaeT Tako} MOMUTUYECKUIT BeC Cpeay repMaH-
CKMX KOPOJIeN, 4YTO OCTTOTCKMIT KOpoab Teogopux
Benukuii (451-526) mocse mo6easl Hag KOPOJIEM
Urtanun (476-493) B 493 r. rynHom Opoakpom
(433-493) ipocuit pyku cecTtpsl Xnonsura Aypae-
dnenpr (460-e-510-¢). Cam Xmoasur B 492 r. ke-
HwiIcs Ha Knotunbae BypryHckoit (475-548), no-
yepu KopoJst 6ypryHoB Xwibnepuxa (433-491) u
TUIeMSTHHUIIE GYPTyHICKOTO Koponast (473-516)
T'yamo6anma (455-516).

BoiBop,

[pennocsuky 06beaMHEeHMS GPAHKOB B TOCY-
JapCTBeHHOe 06pasoBaHus OTMevarTcs ¢ 419 r.,
HO (aKTMYeCKM, OKOHYATEJbHO OHM peayn30Ba-
JIXCh B TOCYAAPCTBO (ppaHKOB TOIBKO B 481 T. 1ipn
KopoJe XJIogBure.

IIapenbkconorus

@dopmupoBaHne GpaHKCKOI rocymapCTBeHHO-
CTU, MOJTHMEHOCHO} MO MCTOPUUYECKMM MepKam
(419-481), mpoxoauiao Ha GhoHe aKTUBHOW Xpu-
ctuaHusanuyu Pumckoit mmmnepun (225 r. yTBeEp-
skpeHme TerpaeBaHrenuii, 380 r. yTBepsKIeHME
roCylapCTBEHHOI peurun), B MHTepBase rnocies-
Hero 3Tamna eé€ IOJIHOTO Pa3jIoKeHMs Mof, HaTuC-
KOM IZIEMEHHBIX COI030B.

[lpyuMHa CTOJNb CTPEMUTENBbHON Orocynap-
CTBEHHOCTM (paHKOB, BO MHOTOM IIpenoIpeze-
JeHa [OBYMS B3aMMHO  IIPOTMBOIIOIOXKHBIM

MCTOPUYECKUM IpolieccaMm: MOJUTUYECKO ne-
rpagauueii PuMckoi MmMnepun U pacIipocTpaHe-
HMEM XPUCTMAHCTBA HAa TEPPUTOPUSIX aKTUBHO
pasnaratoinieiicss umnepuu. K MOMeHTY KpeleHUst
Xnomsur B 496 T, yke 60Jiee TTOJIOBUHBI TTOIB/IACT-
HBIX €My TeppUTOpUI UCIIOBELOBAI0 XPUCTUAH-
CTBO, a caMma 3amajiHas Pumckas ummepus mpe-
KpaTuia CBOE CyllecTBOBaHME 4 CeHTOps 476
rofia, Korja roTCKuit BOXKIb, Ha3BaBILIMii ceOs KO-
poném HMrtanum, Omoakp, CBepr MocjegHero pyum-
ckoro uMriepatopa Pomyna ABrycra. @akKTU4yeCcKu,
9Ta JaTa U CTajia TOUKOi OTCUYETa JIaBMHOOOpa3-
HOoro (opMMUpOBAHMUSI €BPOTMENCKMUX TOCYAAPCTB
1oJ, maTpoHaxem BuszaHTum.

Takum 06pa3soM, MOKHO KOHCTaTUPOBATh, UTO
roCygapCcTBEHHAs  KpUCTa/mM3auusi  ¢GpaHKOB
cTaja cjieICTBMEM PUMCKOIi 3KCITAaHCUM Ha ceBep-
HbBIX TePPUTOPUSIX EBPOIIBI, KOTOPAsi COMMPOBOXIA-
JlaCh aKTMBHBIM pacIlpoCTpaHeHMeM XPUCTUAH-
cTtBa. He MasioBakHYI0 poib B (OPMUPOBAHUU
roCyIapCTBEHHOCTY ()PAHKOB ChITpajIa aCCUMMIISI -
LIMSI HaceJleHUsI 3TUX TePPUTOPHUIA, U ero MHTerpa-
LIS B TOCYAapCTBEHHBIN anmnapaTt PumMckon umrie-
pun.

OG611mit BBIBOJ, IMapeTbKCOIOruM 06pa3oBaHmst
@paHKCKOTO TrocyfapcTBa CBOAUTCS K TOMY, YTO
BHYTPEHHMX MTPEAITOCHIIOK AJIS 3TOTO Y (DPaHKOB B
TO BpeMs He ObIJIO, M BeCh IIPOILIeCC MX rocyaap-
CTBEHHOW KPUCTA/UIU3AIUU TPOUCXOAUT UCKITIO-
YUTETBHO ITOJ] HATMCKOM BHEITHUX (PaKTOPOB CTU-
MYJIUPYIOIMX TOCYOapCcTBOOOpa3oBaHMe Ha Tep-
PUTOPUSIX Ppa3loXMBILIENCS 3amagHoi Pumckoi
UMIIEPUN.

IIpumeuanus

/1/ Boiiee pacuiMpeHo CBOE IIOHMMAaHMe Teope-
tuaeckoit ucropum H.C. Po30B 131011 B pabore
«@unocopus u Teopus ucropumn. Kuura meppasi.
[Tponeromensl. — M.: Jloroc. 2002.

/2/ OdunyanbHOe yTBEpKAEHME GUOIIENCKOTO
KaHOHa «HoBoro 3aBeTa» IMpou3oIuIo B 382 romy,
Ha (TTOMeCTHOM) cobope B PuMe meKpeTOM Iaribl
Ilamoca, KOTOPBIN yTBepOua obmmii cocraB «Ho-
BOTrO 3aBeTa» U3 27 KHUT, B TOM uucie TeTpoeBaH-
rejive U3 YeThIpEX KHUT: OT MaTdes, oT Mapka, oT
JIyku, ot VMloaHHa, yTBepXXIEHHOe PUMCKUM enu-
cKomaroMm B 225 T.

/3/ CyllleCTByeT MpeaIoNoXXeHNe, YTO epBoe
60€eBOe CTOJIKHOBEHVE PUMJISIH € (DpaHKaMu CO-
CcTOsIOCh B 231 T., KOTHA pacKBapTUPOBAHHbIN B
BonHe IlepBrliit lernod MuHepBsl (chopMMUpOBaH
B 82 r.) mobemun Ha HikHeM PejiHe repMaHCKuX
«TIpUILIEJIbIIEB», UMS KOTOPBIX PUMCKME UCTOY-
HMKM He Ha3bIBAIOT.
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/4/ CuiibBaH ObLI ITO TPOVCXOXKIEHMIO POMaHM-
3MPOBAaHHBIM (PPAHKOM M MCIIOBEIOBAJ XPUCTU-
aHcTBO. Ero oriom 6bu1 BOHMT, OTAMYMBIINMIICS
npu Koncrauture | B BoiiHax ¢ JIutuyuuuem. I[pu
y3yprnaTtope MardeHuust CuibBaH 6bUT TPMOYHOM,
OIHAKO Iiepend 6UTBOI Tpu Mypce mepenién Ha
cropony Koncranuus II, 3a 4To mosyuma LOIK-
HOCTb MAarucTpa nexoTsl.
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THEORETICAL HISTORY

Abstract. The issue of developing a fundamentally new methodological approach in the formation of the modern

concept of theoretical history is considered.
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HbISA30B Jdosiaet
maructpanT, Kazanckuit (IIpuBomskckuii) denepanbHbIii YHUBEPCUTET,
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TPAHCTPAHUYHBIN TYPU3M: OIIBIT U IMEPCIEKTUBEI ETO PA3BUTHS

AnHomauus. Typusm siensemcsi 00HUM U3 0CHOBHbIX CEKINOPO8 IKOHOMUKU 80 8CeM MuUpe, NPUHOCIUUM 8aH(-
Hble 8612006l HaNpasaeHusM. Llenv danHoii cmamosu — nposecmu 00630p HAy4HOLl Aumepamypsl N0 MPaAHCZPaHuy-
HOMY mypu3smy, umo0sl y3HaAMb, KAKOBbL €20 XAPAKMEPUCMUKU, CUIbHbLE U CJIAOble CMOPOHbL €20 pA38Umusl, 4moosl
anocnedcmsuu ycmaHosums 6yoyujue HanpasieHust ucciedo8aHuli.

Knroueesle cnosa: mypusm, mpanczpaHuuHblli mypusm, 2paHuysl, mpaHczpaHuuHoe compyoHuuecmao.

CeKTOp TypusMa TpebyeT 0co60ro momxoma ms-
3a B3aMMOOTHOIIEHMI1, BO3HUKAIOIIVX MEXIY
BCEMM areHTaMy WM 3aMHTEepPeCOBAHHBIMM CTO-
poHaMy, KOTOpbie (GOPMUPYIOT CIIPOC M MpemJio-
keHMe B cdepe TypusMa, IpudeM MoCIeTHIe OT-
HOCSITCS K TypucTaMm. TakuM 06pa3soM, TypUCTHUUe-
CKMI1 CIIPOC UIIET HOBbIE BIIEUATIEHUSI BIATU OT
MHOTOJTIOHBIX MECT, Tle OHY MOTYT HaliT! sTHhue-
CKIe, eCTeCTBEeHHbIe U peajibHbleé 0COOEHHOCTU
6iaromapsl ayTEeHTUYHOCTM MeCTa Ha3HaueHMS.
VayJilieHus1, MPOUCXOIAIIMe B TeueHue MHOIUX
JeT B cdhepe KOMMYHMKALIMI, KaK HAa YPOBHE UH-
(pacTpyKTypbl, TaK ¥ HAa YPOBHE TEXHOJIOT WA, pac-
IIMPSIIOT BO3MOXKHOCTY [JII  TYPUCTUUECKOTO
cIpoca CoBepiIaTh ITOE3OKM, IIPeIIIOUMTasl,
TIpeXxe Bcero, 6ojee KOPOTKME IO BpeMeHU TIpe-
ObIBaHMsI, HO C 60JIbIIIel YACTOTOI B TEUEeHMe rofa,
yTOOBI pearupoBaTh Ha pasjMuHble BKYChI U IIO-
TPeOHOCTH, KOTOPbIE B HACTOSIIIIee BpeMs TO/Ib3Y-
10TCS cripocoM [5, ¢. 110-131].

B 5TOM CMBbIC/Ie HOBbIE TYPUCTUUECKIE TUIIONO-
UM TIOSIBNIAIOTCS 6aromapsi COGLITUMSAM, CBSI3aH-
HBIM C KYJAbTYpPO#, IPUPOAOI, TaCTPOHOMMUEN,
MIPOMBINIJIEHHOCTBIO, HACJEMEM U T. 1., KOTOpbIE
CO3[1al0T HOBbIE BO3MOKHOCTY [0XOma ISl KUTe-
Jieit, IyTeM cO3aaHus pabouMx MeCT U CO3maHUs
HOBBIX KOMIIaHMI1 B Teorpaduueckoe mpemgHasHa-
yenHye. [TosiBJIeHME ITUX TYPUCTUUECKUX TUIIONO-
[Mif TIPUBOAMUT K TOMY, UYTO KpUTEpUM Kiaccudu-
Kalliy 9TUX BUAOB TypM3Ma CTaHOBSITCS Bce 6ojiee
pasHoobpasubiMu. Takum 06pa3om, ST HOBbIE TY-
PUCTCKME  TUIIONIOTUM  pa3pabaThIBAlOTCSI B

palioHaxX C IOTEHLMAIOM TYyPUCTUIECKON mesi-
TEeJIbHOCTY, TI[e IIPOUCXOOUT B3aUMOIEIICTBUE
MEXIY TYpUCTaMM, TeppUTOpUeli Ha3HAUeHUSI U
MeCTHbIM HacesieHueM. HekoTopbie 13 HarpasJie-
HWUIA, T TTPOVCXOANT TaKoe TYPUCTUUECKOE B3au-
MOZENCTBME, PpACIIONIOKEHBI B IPUTPAHUIHBIX
palioHax.

Ileb maHHOI MCCTeIOBATEIbCKOI PaGOTHI —
KOHIIENTYaJIbHO M3YUUTh ITOHSITME TPaHCTpaHNY-
HOTO TypuU3Ma, Y3HaTb €r0 OCHOBHbIE CUJIbHbBIE U
c1abble CTOPOHBI MOCPEACTBOM 0630pa JuUTepa-
TYPBI.

[Tpexxme ueM gaBaTh Kakoe-m1bo ornpeneneHne
TPaHCTPAaHMYHOTO TYpU3Ma, MbI JOJIKHBI UETKO
MMOHMMAaThb, YTO TAaKOe TpaHMIIA, TIOHMMAas ee Kak
JIVHUIO pasfeleHus U COMIPUKOCHOBEHUS MEXKIY
IBYMs MM Gojiee TOCymapCTBaMMU, THe IPOSIBIISI-
€TCSI CYIeCTBOBAHYE OUEBUIHOTO Pa3pbiBa MEKIY
MPOCTPAaHCTBAMM KaskI 0t CTpaHbl. MbI TOgYepKU-
BaeM, UTO 3TOT pa3pbiB MOXKET MMETb He TOJbKO
TEePPUTOPUATIBHBIN XapaKTep, HO TaKKe MOXKET
6bITh 06YCIIOBIIEH KYJIBTYPHO, PETUTMO3HOIA, KO-
HOMMYECKOI U T. JI. 3HAUMMOCTbIO, TI03TOMY 3TU
YK€ VYIIOMSIHYThbIe KYJIbTYpbl He 06s3aTebHO
IOJDKHBI TOYHO COBHAAATh C Teorpaduueckumu
rpanuiamMu. UTo KacaeTcss KOHLEIIMMU TPaHCTpa-
HUYHOTrO TypusMma, bpunrac (2004:8) [4] omnpene-
JIsIeT ero KaK «BpeMeHHOe IlepeMeleHe Tiofelt 3a
TipefeNbl MX OOBIYHOTO MeCTa KUTEIbCTBA B TO-
poja, mpwierailiye K pasfeJuTeNbHON JIUMHUK
MeXAY ABYMS CTpaHaMM, IIPOUCXOsIINee 0 TIPU-
YMHAM JIOCYTa, pa3BJieUeHMs], OTObIXA, 3I0POBbE,
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613Hec, MoceleHne CeMbU U/UIU IPYy3ei, penm-
IVsl, OOIeCTBEHHbIE MEPOTIPUSATUSI MU MIOTIMHT,
cpeny mpoyvero, MpebbIBaHMe KOTOPBIX HE MPEBbI-
1IaeT OJHOTO Tofia U MpearonaraeT Kak MUHUMYM
OIHY HOUEBKY B MOCEIaeMOM MeCTe».

TpaHCTpaHUYHBINA TYPU3M — 3TO BUJ TypU-
CTUYECKOI IesTeIbHOCTU, OXBAThIBAIOIIMIT TPAHC-
TPaHUYHbIE TEPPUTOPUNM, KOTOPBIN MpeaCTaBsIeT
€000 OpraHKM3aIyio MapIIPyTOB IO JaHHBIM Tep-
PUTOPUSIM, CTPOUTEIBCTBO U YIyUIlleHue TyPUCT-
CKOVi MHQPACTPYKTYpbI, CO3aHME COBMECTHBIX
peKpeanyoHHbIX, TPUPOLOOXPAaHHBIX 30H U Opra-
HM3ALMI0 Ha HUX HSKOJIOTMYECKUX MapIIpyTOB
[1,c.56].

TpaHcrpaHMYHOE TYpUCTUUYECKOE TMPOCTPaH-
CTBO MOHMMAETCS He TOJbKO uepe3 ero ¢pusmye-
CKye aTpubyThl, HO U Yepe3 CUMBOIMUECKIE KOM-
TIOHEHTHI, B pe3y/bTaTe Yero BO3HMKAET KOHIIeM-
UM COLUMAAbHOTO TIOCTPOEHUSI TYPUCTUUYECKOTO
MPOCTPAHCTBA, KOTOPOe OIIpefeisieTcsl OTHOIIe-
HUSIMM ¥ B3aMMOAEICTBUSIMM, BO3HMKAIOIIMMMU
MEeXAY TYPUCTaMU U X03sieBaMU, C IPYTUMMU CyOb-
eKTaMU, TakKe Urpalolive BakHYIO poiib. Takue,
KaK: rocyJapCcTBeHHbIe U UYacTHbIe YupexXaeHus,
KOTOpbI€ CITOCOOCTBYIOT PasBUTUIO TYpU3Ma, TEM
CaMbIM CO3/1aBasi OTHOILIEHUSI MeXAy MpPOCTpaH-
CTBOM, B KOTOPOM OCYIIECTBJ/ISIETCSI TypUCTUUe-
CKasl JesITelTbHOCTD, M Pa3/IMUHbIMU TPYIIIIaMU UH-
TepecoB.

Takum 06pa3oM, PeTMOH HEBO3MOYKHO MOHSITh
0e3 rpaHuIIbl KaK IIPUYMHBI OIS IPUTSSKEHUS U CO-
TpyZHUYeCTBa. B pe3ynbTare BbIlIECKA3aHHOTO BO
MHOTUX MCCAeIOBAHUSIX ObUIM TPeIIOKeHbl MO-
Iey [JIsl U3YYeHMs] perMoHaIbHOTO (hOpMMUpOBa-
HUs. braaromaps 3TUM MCC/IeIOBAaHUSIM MOXHO
MPUIATA K BBIBOAY M CO3[aTh MOAeb, KOTOpas
YUUTBIBAET UeThIpe 3/IeMeHTa IIPU U3YyUYeHU NIpu-
IrpaHMYHOrO peruoHa. I[IpMHATH BO BHMUMaHMeE
[3, c. 16]:

1. O6myio TeppuUTOPUIO: TEPPUTOPUIO, Ha
KOTOPOI1 OCYILeCTBSIeTCSI IeliCcTBMe, pPacIiono-
SKEHHYIO BOKPYT I'DaHMIIbI;

2. ToaUTUKO-MHCTUTYLUMOHAIbHAS MOOUIN-
3alMsi: TTOCPECTBOM peanusaluy OOIuX MpoeK-
TOB, OMOGPEHHBIX KOHKPETHBIMY OpTaHM3alMSIMU
COTPYAHUYECTBA;

3. DKOHOMMYECKMe U PbIHOYHbIE CTpaTeruu:
rpaHuIly clefyeT pacCMaTpUBAaTh KakK 3lIeMEHT CO-
1034, a He pasfesieHus], I03TOMY pa3paboTKa KO-
HOMMKO-I€JIOBbIX U PBIHOUHBIX CTpAaTeruii, KOTO-
pble YCUIMBAIOT TOIUTUYECKYI0 MOOMIM3AIINIO,
MMeeT BaKHOe 3HaueHue;

4. OO6mas KyJabTypa M CMMBOJIbI: YCTAHOBJIE-
HMe 3TOTO U3MepeHMs TIpU MTPOEKTUPOBAHUM UAEN

COBMECTHOI'O MCIIO/Ib30BaHUSI TePPUTOPUN SIBJISI-
eTCs OCHOBOJ IJIs1 U3MepeHus ycrexa Npennpu-
HMMAaeMbIX [IDOEKTOB.

TpaHCrpaHUUHBIN TYpU3M [TO/DKEH MCIIO/Ib30-
BaThCsl yepe3 OOIIEeCTBEHHBIN TYypMU3M, KOTOPbIi
«OCHOBAH Ha CO34aHUU TYPUCTUUYECKUX TMPOILYK-
TOB B COOTBETCTBMY C OCHOBHBIM IIPMHLIUIIOM He-
06XOMMOTO YYaCTUsI MECTHOTO COOOIIECTBAY.

Takum 06pa3oMm, YieHbl MECTHOTO HaCeIeHMUS,
IJle OCYLIEeCTBIISIETCS NesITeIbHOCTD, MMEIOT BbICO-
KUV KOHTPOJIb HaZ, NeSTelbHOCThIO U y4acTueM B
BBITOJIAX, B yIIepd IPyrMM, KOHTPOIUPYEMBIM B
MOJIaBJISTIONIEM GOBITMHCTBE BHEIIHVMU TypOTIe-
paTopaMM WIM TPaBUTEIbCTBOM. MOXKHO BbIe-
JIUTh HECKOJIBKO IIejieit 00IIeCTBEHHOTO TypU3Ma,
CBSI3aHHDBIX C COXpaHeHNeM IIPUPOIHBIX, KYIbTYD-
HBIX PeCypCOB M peCypCOB Haciaeays, a Takke € Co-
LIMaJIbHO-9KOHOMUYECKNM DPa3BUTUEM MECTHBIX
COOOIIECTB 1, UTO HE MEHEe BasKHO, C KAYECTBOM,
T10TyYaeMbIM TYPUCTUUYECKUM CIIPOCOM [2, ¢. 27].

Wupyctpus Typusma TpebyeT 0co60ro OTHOIIIe-
HUS ¥3-3a B3aMMOOTHOILEHMIA, KOTOpble BO3HU-
KalT MeXIy BCeMM 3aMHTePEeCOBAaHHBIMM CTOPO-
HaMM, KOTOPbIe COCTaB/SIIOT CIPOC U IpemnjoxKe-
HMe Typu3Ma, NOSIBJISIOTCSI HOBbIE TUTIONOTUM TY-
pM3Ma, KOTOpPble CO3[4AI0T HOBbIe BO3MOKHOCTMU
MIOJIy4eHMs JOX0Ha [J1s1 MeCTHOro HaceneHus. He-
KOTOpBbIe M3 HallpaBJIeHWIA, Iie IPOUCXOAUT TaKoe
TYPUCTUUYECKOE B3aMMOJENCTBYE U IPUHOCST BbI-
roabl TMPUHUMAIOHIMM COOOIIeCTBaM, pPacroyio-
>KeHbI B IPUTrPAHNYHBIX PajiOHaX.

Cpeny OCHOBHBIX BBbIBOLOB MCC/IENOBaHUS
CTOUT BBIEINUTDH TO, YTO IOHSITVE TPAHCTPAHNY-
HOTO Typu3Ma ITTyOOKO He M3YYeHO, U JIUIIb He-
MHOI'Me MCCIef0BaHus JAIOT OIpenesieHye 3TOMY
NoHATHIO. Cpeliyt OCHOBHBIX CUJIBHBIX CTOPOH MbI
MOXeM HalTU IMpPOABVKEHME MECTHOM 3KOHO-
MMKM, CO3JaHye SKOHOMMYECKMX DEeCypCOB [IJIsl
MeCTHOTI'O HaceJIeHMUs], yiIydlleHye XU3HU JKUTe-
Jieit, cofeiicTBME KyJIbTYPHOMY OOMEHY U paspa-
60TKy Oosee nmbepaabHO monmutuku. Cpeny oc-
HOBHBIX HE[0CTaTKOB Mbl HaxOAMM COLMAIbHO-
SKOHOMMYECKMe Pasanuys MeXny MeCTHbIM Hace-
JIeHMEeM TIPUTPAaHUYHBIX CTPaH, HU3KYIO Ge3ormac-
HOCTb HEKOTOPBIX I'PDaHMUIL, BO3MOXHYIO IOIUTU-
YeCKyl HeCTabMJIbHOCTb PErMOHa U IMPOSIBIEHMS
3arps3sHeHMs OKpYKalollleil cpelbl M 3KOIoruye-
CKOJ gerpagaium.

B kauecTBe OyOyIIMX HATIPaBIEHN CCIen0Ba-
HUIT GBUIO ObI TIPUBJIEKATETBHO IMPOBECTY HOBbIE
MCCIeOBAaHMSI C UCIOJIb30BAaHUEM METOLOJIOTUIA
U3 IIePBOUCTOYHMKOB, C KaUeCTBEHHbIMU U KOJIN-
YeCTBEHHBbIMMU UCCIeNOBAaHNSAMY, aHAIU3UPYS OT-
HOLIeHNe TOCeTUTEeNeN, LIEHHOCTD
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TYPUCTUUYECKOTO HAIlpaB/IIeHMUsI MM MOTHUBALIIO
rocetutens. Hakowel, eme OTHMM BO3MOKHBIM
HarmpasjieHneM OyayImX UCCIeq0BaHNI MOTJIO ObI
CTaTh IpeaJIoKeHMe TUIIOTe3, B KOTOPhIX aHaATIU3M -
PYIOTCSI pasiauuusl B OTHOLIEHMM K PasHBIM Cer-
MeHTaM MHTepeca B IIPUTPAHUYHOM ITYHKTE
Ha3HauYeHMs, HaIIpMMep BBISICHEHME TOro, Cylie-
CTBYIOT JIM Pa3jnuusi MeXKIy OTHOIIEHWEM TYPU-
CTMYECKOTO CITPOCa, MECTHOTO HaCeJIeHUS, COTPY/I -
HUMKOB WMJIM MECTHBIX aJMMUHMCTPATOPOB B OTHO-
HIeHMM TaKMX IepeMeHHbIX, KaK IIeHHOCTb U BOC-
IIpMHMMaeMoe yIOBJIeTBOpeHe B IIyHKTe Ha3Ha-
YeHus.
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CROSS-BORDER TOURISM:
EXPERIENCE AND PROSPECTS OF ITS DEVELOPMENT

Abstract. Tourism is one of the main sectors of the economy worldwide, bringing important benefits to destina-
tions. The purpose of this article is to review the scientific literature on cross—border tourism in order to find out
what its characteristics, strengths and weaknesses of its development are, in order to subsequently establish future

research directions.

Keywords: tourism, cross-border tourism, borders, cross-border cooperation.



AKTyaJ/IbHBIE UCC/IeL0BaHUSI

MexayHapOoaHbI HAYYHBIN KypHAI
2024 e N2 14 (196)
Yacts I

ISSN 2713-1513

IToaroroBka opuruHaa-maxketa: Opiaosa M.TI.
IMoaroroska 06s10xKku: Tkauesa E.II.

Yupedumenw u uzdamens: 000 «ATE€HTCTBO IMEPCIEKTUBHBIX HAYYHBIX MCC/IETOBAHNIT»
Adpec pedaxkyuu: 308000, r. Bearopon, rip-T b. XmenbHMUIKoro, 135

Email: info@apni.ru

Caiim: https://apni.ru/

Otneuartano B OO0 «3IIMLEHTP».
Homep nogmucan B mmeuath 08.04.2024r. dopmat 60x90/8. Tupask 500 3k3. IleHa cBo6omHasI.
308010, r. benropon, rip-T b. XmenpHMUIKoro, 135, oduc 40



	СОДЕРЖАНИЕ
	ХИМИЯ
	РЕФЛЕКСИЯ КАК ИНСТРУМЕНТ ФОРМИРОВАНИЯ  МЕТАПРЕДМЕТНЫХ УМЕНИЙ НА УРОКАХ ХИМИИ

	ТЕХНИЧЕСКИЕ НАУКИ
	ТЕХНИЧЕСКОЕ РЕШЕНИЕ ДЛЯ ОПРЕДЕЛЕНИЯ ВРЕМЕННОГО ПЕРИОДА ВОЗНИКНОВЕНИЯ КУЗОВНЫХ ПОВРЕЖДЕНИЙ АВТОМОБИЛЯ ВСЛЕДСТВИЕ ВНЕШНЕГО МЕХАНИЧЕСКОГО ВОЗДЕЙСТВИЯ
	ПЕРСПЕКТИВЫ ИСПОЛЬЗОВАНИЯ БИОПОЛИМЕРОВ  В ПРОИЗВОДСТВЕ ПЕНОПЛАСТА
	ИНТЕГРАЦИЯ АВТОМАТИЗАЦИИ В ПРОИЗВОДСТВО ХЛОПКОВОЙ ЦЕЛЛЮЛОЗЫ: ПУТЬ К ЭНЕРГОЭФФЕКТИВНОСТИ И УСТОЙЧИВОСТИ

	ВОЕННОЕ ДЕЛО
	СОВЕРШЕНСТВОВАНИЕ ХОЛОДИЛЬНОГО ТЕХНОЛОГИЧЕСКОГО ОБОРУДОВАНИЯ В ВООРУЖЕННЫХ СИЛАХ

	ИНФОРМАЦИОННЫЕ ТЕХНОЛОГИИ
	APPLICATION OF Q-LEARNING WITH APPROXIMATION  FOR REALIZATION OF GAME PROJECTS
	JUSTIFICATION OF THE MATHEMATICAL MODEL OF MIXED INTEGER PROGRAMMING FOR OPTIMIZING SCHEDULING OF JOB PACKETS
	SPEECH SYNTHESIS WITH PRESET SPEAKER EMOTIONS  USING TACOTRON ARCHITECTURE
	ОЧИСТКА АУДИОСИГНАЛА ОТ ШУМА  С ИСПОЛЬЗОВАНИЕМ ВЕЙВЛЕТ-ПРЕОБРАЗОВАНИЯ

	АРХИТЕКТУРА, СТРОИТЕЛЬСТВО
	СВАИ-ОБОЛОЧКИ: ИННОВАЦИОННЫЕ РЕШЕНИЯ В СТРОИТЕЛЬСТВЕ
	ПОПУЛЯРНОСТЬ НЕДВИЖИМОСТИ ПОД СТРЕЛКОВЫЕ КЛУБЫ

	МЕДИЦИНА, ФАРМАЦИЯ
	КОМОРБИДНОСТЬ БОЛЬНЫХ ХРОНИЧЕСКИМ ГЕПАТИТОМ С

	ИСТОРИЯ, АРХЕОЛОГИЯ, РЕЛИГИОВЕДЕНИЕ
	ПОЛИТИЧЕСКИЕ СВЯЗИ ДАГЕСТАНА  С РОССИЕЙ В ПЕРВОЙ ТРЕТИ XVIII ВЕКА
	ТЕОРЕТИЧЕСКАЯ ИСТОРИЯ

	КУЛЬТУРОЛОГИЯ, ИСКУССТВОВЕДЕНИЕ, ДИЗАЙН
	ТРАНСГРАНИЧНЫЙ ТУРИЗМ: ОПЫТ И ПЕРСПЕКТИВЫ ЕГО РАЗВИТИЯ


